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NUMERICAL ANALYSIS OF THE RELIEF FOR THE POST DELTAIC LANDSCAPES IN
THE AMUDARYA RIVER DELTA

Reymov P.R., Khudaybergenov Y. G.
Karakalpak State University, Nukus, Republic of Uzbekistan E-mail: yakhshimurad@rambler.ru

AHHOTanusi. Ma3Kkyp Makojama peibed dJIEeMEHTIApUHHU TacHUQUIAI ycyiulapu Kypcatwirad. ByHna paHrau
aHHUKJIAIl TaMOWMINTa Ba TeoMOp(OHIAp KOHLENIMACHUTA acOCIaHMO, EpPHUHT pakamid MOIeNnH EpaaMuaa
penbedHH TakKocHan ycyinu GoraanaHuiraH.

Bynna penbed 3neMeHTIapy FO3aCHHUHT MIAKIHA Ba HUCOUI oinammummura kapad tacaudnanaqm. [llyHunraexk,
Ma3Kyp Makoja pakaMii TOIOrpaduk MOICIUIAPHH TaXJIHJ KHWIHII YCY/UIAPWHU HMIUIA0 YMKHINTa OaFuIUIaHTaH.
Ymby wmakonana amroputmiapnan (doiinananud Kopakanmoructon PecrmyOnukacuHu dYam KAPFOKIAPUIATH
TyMaHJIADHHUA MUCOJUIapuaa Kypud uyukauk. bynna uppuranms tusumiapu, Kopakanmoructon PencyOnukacuuu
BereTalys WHICKCHHU, TeOMOP(OH ycymuaan ¢oiganaHrad Xxouaa penbed JIeMEeHTIApUHU TACHU(PUHH, SHT HUPHUK
JJIEMEHTIApUHU TacHu(Iam, Me3openbed dSJICMEHTIApUHU TaHimaraH xojna KopakaanoFHMCTOHHUHT —Yam
KHPFOFHIarH TYMaHJIAPHUHT pelbed dIeMeHTIapuHu TacHu(IIanaan noopar.

Kanaut cy3aap: moct-menpra naHmmA(TH, acCHMETPHUs, TEXHOTEH TpaHCchopManys,
Me3oMaciiTad, ro3anu Tonorpaduk uaaekc (TRI).

reoMoppomeTpus,

AnHotanusi. B cratbe mpejncraBiieHa cucrema Kiaccuukaiuu peibeHbIX 3JIeMEeHTOB. VICMoyib30BajInch
MeTolbl KiacCH(UKAINU U CPAaBHEHHUs 3JIeMEeHTOB penbeda ¢ LIMP, ocHOBaHHBIE HA MPHHIMIIE PACIIO3HABAHUS
00pa30oB ¥ KOHIENIUH TIeOMOP(GOHOB. IDTH IJNEMEHTHl KJIACCH(DHUIUPYIOTCS C HCIOIb30BAHHEM MOMICIH
OTHOCUTCIILHOW KJIaCCU(UKAIMKM, OCHOBAaHHOW Ha (opMe M MOJOXKCHHH NOBEepXHOCTH. CTaThs MOCBSIICHA
pa3paboTke METOJOB aHanmu3a IU(PPOBBIX Tomorpadudeckux Mojened. Takxke, HCIONB3ys STOT aJrOPUTM, MbI
U3y4WId TONOrpaUuecKUe IOKa3aTeNM Ha IMpHMEpe JIeBOOCpekKHBIX paiioHOB Pecnybnuku Kapakanmakcran c
HAJIO)KCHHBIMH OCHOBHBIMH HPPHUTaTOPaMH, HHICKC PACTHUTEIBHOCTH JICBOOCPEKHBIX pailoHOB PecmyOnuku
KapakanmakcTaH ¢ HCHOJB30BAHHEM OCHOBHBIX HPPHUTaTOpOB, KiIacCH(UKAIMIO 3JEMEHTOB penbeda ¢
UCIIOJIb30BAaHUEM METO reoMOp(OHOB, HU3KOE paspelleHne, 0TOOp CaMbIX KPYIHBIX 2JIEMEHTOB, KiacCu(pUKaLUs
JJIEMEHTOB pelibe(pa U 3JIEMEHTOB C MCIOJIb30BAHHEM METO/1a FeOMOP(OHOB C BBICOKUM pa3pellieHneM, ¢ 0TOOpOM
3JIEMEHTOB Me3openbeda, IeBoOepekHbIX pailoHoB PecnyOnmku KapakanmakcraH.

KiwoueBble ciioBa: NOCTACIbTOBOI aH AT, aCHMMETPHUs, TEXHOTEHHAs TpaHCchOopMalys, reoMoppomMeTpus,
Me3oMaciTad, uHaeke Tornorpadudeckoit mpounoctu (TRI).

Abstract. Article presents a classification system for relief elements. We used the methods of classification and
comparison of relief elements with DEM based on the principle of pattern recognition and the concept of
geomorphons. These elements are classified using a relative classification model based on the shape and position of
the surface. The paper deals with the development of methods for analyzing digital topographic models. Also, using
this algorithm, we studied topographic indicators using the example of left-bank regions of the Republic of
Karakalpakstan with basic irrigators imposed, vegetation index of the left-bank regions of Republic of
Karakalpakstan using basic irrigators, classification of relief elements using the geomorphons method, low
resolution, selection of the largest elements, classification of relief elements and elements using the geomorphons
method with high resolution with the selection of elements of the mesorelief, of left-bank regions of the Republic of
Karakalpakstan.

Keywords: post-deltaic landscape, skewness, technogenic transformation, geomorphometry, mesoscale,
topographic ruggedness index (TRI).

Introduction. For the post-deltaic landscapes of the
lower reaches of the Amudarya, a combination of
relatively plain relief and small mean slope with a
complex geomorphological structure of the developed
delta, man-made elements and small a remnant height is
typical. In this case, the relief, one of the system-
forming components of the landscape continues to
transform, both under the influence of man, and due to
natural causes, in particular desertification. Therefore,
the development of methods for analyzing digital
topographic models is an important step in this research
work. Many scientists have proposed classification and
mapping of the terrain on applied geomorphology for a
comprehensive study of land resources (T.Tamura,
1980) [1]. The terrain classifications have been studied

by many researchers (Tang Guo-an and Lai Fayuan,
2008), also, the last decade, many scientists have paid
attention to the classification and mapping of the relief
in geomorphology (L.Dragut and C. Eisank, 2009,
2011) [2,3,4]. In the world of the present time many
researchers for the classification of methods of
geomorphons (T.F. Stepinski et al., 2011, 2015), other
researchers of the DEM transformed the relief using the
methods of geomorphons (J. Jasiewicz et. all. 2013)
[5,6,7]. In 2013, scientists presented a new method of
classification and mapping of elements from the relief
of the height matrix based on the principle of pattern
recognition (J.Jasiewicz and T.F. Stepinski., 2013) [6].
Some researchers compared the terrain classification by
height, slope, curvature relief inputs and (TPI)
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topographic position index and some studies have used
the classification of the relief of the DEM which has a
high spatial resolution (M.Mokarrama, M.Hojati, 2018)
[8,9].

Methods and data.

J. Jasiewicz, P. Netzel, T.F. Stepinski (2013)
proposed a new alternative approach for mapping
elementary relief forms that differs significantly
from other modern methodologies, based not on
visual assessment of topographic features of the
terrain, isolation of negative and positive forms
using traditional methods of differential geometry,
but using methods of computer recognition [6]. In
part, this method repeats certain features of visual
classification, but is free from possible errors
caused by a priori representations of the
geomorphological researcher about the territory
under study. To do this, it is suggested to use
methods for classifying textures, in particular,
content-oriented image processing. In this case, the
elements of the relief are considered as specifically
spatially distributed heights in a certain region of
the digital relief model. Within the framework of
such a representation, the means of texture
classification were adapted. In particular, an
approach based on local ternary structures (LTS)
can be used to identify relief elements. The set of
all LTSs is finite, taking into account the symmetry
of rotation and the reflection of their total 498
types. A geomorphic map is a thematic
topography map, it shows the spatial structure of
the ten most common relief elements: 1 — flat, 2 —
peak, 3 - ridge, 4 — shoulder, 5 — spur, 6 — slope, 7
— hollow, 8 — footslope, 9 — valley, and 10 — pit
(Fig.1). In the article, we used the algorithm
implemented in GRASS 7 as a GRASS r.
geomorphons module (Geomorphons App is a web
interface for the r. geomorphons).

a-\ shouldel ,

£22 ridge
Ly
% valle foonlcr:e ' "hallow
- ’

Fig.l. Main geomorphons known for the analysis of the
landforms (Jasiewicz, Stepinski, 2013).

One of the most important parameters of the
relief is the slope. The slope expresses essential
characteristics of the earth's surface and is widely
used in landscape analysis, land use planning and
land use optimization. It is important to correctly
choose the scale of the grid on which this
parameter is calculated, since the slope calculated
by the single minimum cell of the digital relief
model in a raster form may not be able to reveal
the most important features of the terrain of the
studied territory. This is especially important for

the post-deltaic plains, where a complex picture of
the technogenic transformation of the surface is
superimposed on the natural dissection of the
channel system, the river banks and inter-river
depressions. And, although the averaged slope is
widely used as a topographic ruggedness index
(TRI), revealing the unevenness of the earth's
surface on an average scale, it cannot be applied
directly to the geomorphological assessment of
post-deltaic landscapes and their classification as a
single functional parameter. Thus, it is obvious that
for post-deltaic landscapes with a high degree of
anthropogenic fragmentation, more subtle and
sophisticated methods of analysis are needed.

In particular, Tang Guo-an, Li Fayuan, [2] for
the first time formulated new promising
approaches to the analysis of the spectrum of this
parameter. In this case, there is the possibility of
statistical study of the surface gradient within the
boundaries of the corresponding facies or larger
landscape units. At the same time, the slope
spectrum of the surface reflects the type of relief
more fully and efficiently in comparison with other
topographic indices, and the transition of slope
compositions from positive to negative skewness
depends on the dimensionless value reflecting the
processes of relief formation-accumulation and
denudation. In a number of cases, the distribution
of slopes is an important means of research, for
example, slope processes and the slope spectrum
can characterize the topographic profiles of
inhomogeneous relief more effectively than
traditional qualitative classifications [10].

Object and study area.

Objects the post deltaic landscapes of the
northern part of the Amudarya river delta. We
want using the geomorphons method of classifying
and mapping the northern part of the Amudarya
river delta. Because in this territory present time
the landscape is changing rapidly. From this point
of view, the methods of geomorphons give us very
good results.

Results. We have made the classification of

geomorphons left-bank regions Republic of
Karakalpakstan. Also, the basic topographic
ruggedness indexes widely used in modern

geomorphometry are also quite informative. This is
the topographic ruggedness index (TRI), which is
the average difference between the value of the
central cell of the sliding window and adjacent
cells, and also the TPI (topographic position index)
calculated as the difference in the values of the
central cell from the average surrounding cells.

It should be noted that a variety of topographic
ruggedness index (TRI) systems based on
hydrographic reconstruction of the territory does
not always give an adequate picture due to the
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great degree of transformation of the relief in agro
landscapes (irrigation canals, dams, collectors) and
superposition in post-deltaic landscapes of
mesoscale geomorphologic elements of different
genesis, in particular, the remnant elevations and
intra-oasis sand massifs. Using this method, we
made the topographic ruggedness index (TRI) of
the left-bank regions Republic of Karakalpakstan

(Fig.2).

-
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-
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Tapagraphic Index TRID. 2

Main irrigation canale

Fig.2. Topographic ruggedness index (TRI) of left-bank
regions of the Republic of Karakalpakstan.

There are many different filters for texture
analysis of images, in particular, local binary
encodings are widely used to describe and classify
textures. The local ternary structure can be
considered as a binary modification in order to
operate with images with lower contrast levels.
The operation is based on assigning to the
neighboring cell of the sliding filter a value of 1 if
its value exceeds the value in the central cell by at
least a predetermined threshold value. In the
opposite case, if the value of the neighboring cell is
less than the value centrally to the threshold value,
then it is assigned the value -1. In all other cases,
the calculated value is zero. From a practical point
of view, the ternary coding of the relief type in the
vicinity of the central point is determined not just
by the height difference, but by the derivative
value for the local surface using the principle of
the observed neighborhood. There in this method
we made Vegetation index of left-bank regions of
the Republic of Karakalpakstan with superimposed
primary irrigation systems (yellow lines), August,
2013 (Fig.3) and you can see Fig.4. Space image of
the northern part of the delta Amudarya (2013,
Landsat) with the imposition of isohypses made by
these methods.

J. Jasiewicz, P. Netzel, T.F. Stepinski propose
to call these elementary "atoms" of the
geomorphological  structure  geomorphic, by
analogy with textiles, elementary units in the
analysis of textures [7]. Texts reflect the
fundamental features of the microstructure of
images and, thus, form the basic elements of visual

perception. Similarly, geomorphons can be
represented as elementary constituents of the
geomorphological structure of a territory.
Geomorphons can be obtained by processing a
digital terrain model with relatively small
computational costs. In this case, instead of a
sliding window with a constant scale factor, you
can use a LTS with the automatic size and shape
that is automatically adaptable to the local
topography for the transformation operator of the
digital terrain model.

Legend
NOVI, Landsat 2013
-

Main irrigation canals

Fig.3. Vegetation index (NDVI) of left-bank regions of
the Republic of Karakalpakstan with superimposed
primary irrigation systems (yellow lines), August, 2013.
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Fig.4. Space image of the northern part of the delta
Amudarya (2013, Landsat) with the imposition of
isohypses.

This approach uses the idea of the line of sight
and ensures that all forms of relief are identified in
the most appropriate scale for them. At the same
time, single expressed relief elements consist of a
set of geomorphons, and it is possible to generate
geomorphological maps consisting of ten generally
recognized elements of a relief (peak, ridge, slope,
valley, plain, ledge, bottomless drop, etc.). The
process of generating such a card reduces the
reclassification of geomorphic maps using cross-
matching tables. It should also be noted the
extensive flexibility of this method, which is
especially important for delta plains, including
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small elevations, outcrops and ridges. With this
method, we have made classification of relief
elements using the method of geomorphons, low
resolution, with the selection of the largest
elements, of the Republic of Karakalpakstan

(Fig.5).

i (e W
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Relief elements ! 1 L
-

Main irngation canals

Fig.5. Classification of relief elements using the method
of geomorphons, low resolution, with the allocation of
the largest elements left bank regions Republic of
Karakalpakstan.

This principle, first proposed by Yokoyama and
Shirachava in 2002, relates the surface relief and
horizontal distance by means of the so-called
zenith and nadir angles along eight main
directions. To calculate the corners from the digital
elevation model, eight local profiles are created
starting from the central point and propagating
along the main directions up to the distance of
visibility. The analytical details of this operation
are set forth in the works [11].

Legend L f |
Relief elements ! L 1
i

Main irrigation canals

Fig.6. Classification of relief elements using the method

of geomorphons, increased resolution, with the isolation

of elements of mesorelief left bank regions the Republic
of Karakalpakstan.

As well as with the metods we have made
classification of relief elements using the method
of geomorphons, increased resolution, with the
isolation of elements of mesoreliefs the Republic
of Karakalpakstan (Fig.6).

The geomorphological analysis of the Southern
Aral Sea in a survey scale is consistently shown
using the method described above, a fragment of a
digital geomorphological map obtained by
classification of local ternary structures and
topographical indices for this section of the study
area.

We used so-called geomorphons approaches
proposed and developed by T.F. Stepinski, and J.
Jasiewicz [6]. This approach reveals more
complicated details of the relief structure and
allows studying modern processes of the relief

genesis and landscaping transformation in
comparison with traditional topographic indexes or
“relief plastics”.

Conclusion.

Thus, it can be seen from the presented
illustrations that the use of traditional topographic
indexes for post-delta territories is extremely
complicated by the complexity and "noisiness" of
the relief caused by both the development of the
territory and various natural processes, in
particular, the previously discovered phenomenon
of geoecological interference [12]. At the same
time, the use of analytical methods based on
ternary coding and subsequent classification (the
method of geomorphons), even in the complex
situation of a developed agrolandscape, gives the
possibility of classifying and isolating the essential
elements of the terrain. The study of relief is
important both from the point of view of
formulating the geoecological foundations of
modern soil formation and describing geochemical
flows in the post-delta ecosystem, and, in the long
term, as a method for regional monitoring of the
transformation processes of landscapes due to
desertification.
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CROWDSOURCING-BASED DATA ACQUISITION FOR ARCHITECTURAL
APPLICATION

Rassanyi Zséfia — Dr. TothZoltan
Obuda University Alba Regia Technical Faculty, Székesfehérvar, Hungary.
toth.zoltan@amk.uni-obuda.hu

Abstract: The crowdsourcing-based data collection is a relatively new and interesting part of the geoinformatics.

Since the end of the last decade crowdsourcing had become a fast spreading data acquisition method due to the
increasing of (mainly laic) users. We can find similar methods mainly in the field of GIS (for example community
map editing), but due to the rapid spread of point cloud formation algorithms based on image matching, this field
had been supplemented with an interesting application group build on large amount of pictures in various quality
and resolution, originate from different photo and video sharing websites.

In our article, we would like to present the application possibilities of a large number of images on different
image and video sharing portals for an architectural survey. The article shows the possibilities of automation, the
advantages and disadvantages of the technology. It contains the practical experience of the available resolution and
the accuracy of the method, as well as the other potential uses of the crowdsourcing-based data acquisition.

Keywords: crowdsourcing, photogrammetry, laserscanning

The study’s object and tools.

As the concrete object of the study, we chose
BélaOhmann’ssculpture, named  ‘Rights  of
Fehérvar’, in its more popular name the ’State
Apple’. One reason of our choice is symbolical.
The statue, made in 1943, had been inspirited by
the regalias and has become not only the city’s but
our faculty’s emblem too. As it is the most well-
known monument in Székesfehérvar, we expected
sufficient amount of available photos on image
sharing portals, therefore we did not check the
number and quality of them in advance. In the
interest of studying the geometry of the point cloud
made by the help of crowdsourcing, we needed a
reference, what we get from the laser scanning
measurement of the statue (Figure 1.).

Figure 1. Reference point cloud from the laser scanning
measurement

Besides the laser scanning measurement, we
were taking own pictures too with simple amateur
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ground cameras in ideal measuring arrangement
(Figure 2.). From these photos we created adense
point  cloud of the  statue  usingthe

AgisoftPhotoscan software (Figure 3.). We also
analyzed what was the maximal resolution and
using

accuracy that we can reach this

measurement.

Figure 2. Measurement layout.

Figure 3. Point cloud - made from our own photos.

During the investigation of crowdsourcing we
used several sources of data. From the popular
social websites ofFlickr, YouTube, Vimeo and
Instagram we havecollected photos and video
recordings as well. Naturally crowdsourcing can be
adapted the most efficiently if the filtering and
downloading of pictures is automated.  An
example innovation with the same purpose is the
APl (Application Programming Interface) of
Flickr. Bycalling the application’s functions into
our application or simply by using the web
interface designed for this purpose, it is possible to
filter photos by place capturing time, uploading
time, attached metadata or keywords and then
download them. In the course of the searching
method we used the filters listed above. From our
aspect it was significantly important to limit the
capturing time of photos, because the statue had
been resurrected and rebuilt in the past years, this
way we could utilize only those photos which
belong to the current position.

We obtained nearly 340 useful pictures from

some of the sources. The obstacles that we have
faced during the filtering, were mainly caused by
the incorrect georeferencing or because the
keywords were given wrong. We have done the
filtering manually, but further on we design to
automate this process through some developments.
The evaluation was also done with the above-
mentioned AgisoftPhotoscan commercial product.
We present the result point cloud on Figure 4. As
we can see, the resolution has not as fine quality as
the reference point cloud.

Figure 4. Point cloud produced from crowdsourced
images

ot 14 ZIC}

Figure 5. Manually selected gfound control points

We made point clouds not only from automatic
evaluation, but with the manual defining tiesas
well (Figure 5.). The comparison of the point cloud
achieved with crowdsourcing and the reference one
was done by the analogy with a former casework
[4]. All of the pointsof the clouds were
transformed with an ICP algorithm-based
transformation (Figure 7-8.) into a common
reference system, then we examined whether their
average distance and deviation correlate with the
reference point cloud.
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Figure 6. Point cloud from videos

Figure 8. Point cloud (from scanner) and the result of
ICP algorithm

The study had been carried out separately on
recordings with different sources, the outcome is
exposed in Table 1.

It is noticeable, that naturally the best resolution
belongs to the point cloud produced from our own
pictures what ensures the largest overlap. The next
one is the point cloud made from the numerous
pictures extracted from videos. The model,
calculated by the help of ~340 crowdsourced
images, contains much less points. Although the
number of pictures is relatively large, one of the
reasons of it is the spatial distribution of them,

which is not nearly even.

Table 1. Average distances from the reference point
cloud in the cases of recordings with different sources

Source of Source of the | Average Number of
the adiusted point distan?:e Deviation | points in the
reference ! clou dp ] [m] point cloud
point cloud (pcs)
336 assorted
Laser pictures, without 0,043 0,063 3740
scanner L
tie points
336 assorted
Laser plgtures, with tie 0.001 0,001 2486
scanner points placed on
buildings
336 assorted
Laser plgtures, with tie 0.028 0,033 12059
scanner points placed on
the statue
Laser Pictures
scanner extracted from 0,023 0,024 61011
videos
Laser .
scanner Own pictures 0,011 0,010 204683
Conclusions.

All in all, the score of the paper is that we could
establish that the crowdsource-based point cloud
processing  holds  promising developmental
possibilities. One of its main advantages lies in the
opportunity of automation. Especially in those
locations that are beloved by tourists we can expect
the sufficient quantity (and quality) of imagery that
may lead to proper coverage and geometry. The
final product can be suitable for architectural or
cultural  heritage  conservational  purposed
assessment too [5, 6]. In futuredevelopments we
set our sights on the automation of filtering the
pictures originated from crowdsourcing.
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DATA RESOLUTION USED IN THE URBAN GIS
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Abstract: Urban development and management require the handling of complex spatial related objects as well.
Nowadays there are data acquisition and data process technologies, which can satisfy such demands. The methods of
data acquisition typically provide additional information for GIS beyond geometric data. During the data processing
we can get further possibilities. Data from different source can be managed jointlyand the information content of the
data can be multiplied. Formal times, production of the corresponding high-quality data of the objects was a time
consuming and expensive procedure. GIS data acquisition technologies such as Lidar, digital photogrammetry,
remote sensing, terrestrial laser scanning and GNSS positioning enable to produce a complex spatial urban database
with high resolution and high accuracy. Certainly, the data collection equipment may be still costly, but due to the
efficiency of the acquisition method, the measurement time can dramatically be shortened. It is also an important
aspect that a complex database enables multiple analysis so that the database can serve multiple disciplines.

In this study we present some of the data acquisition and data processing technologies, which are suitable to
integrate into an urban database and can provide useful information for a wide range of applications through
analysis and visualization. In urban development several factors need to be considered simultaneously, such as
infrastructure, environment, heritage preservation, etc. Different spatial display capabilities can illustrate object of
interests one-by-one, but also it is possible to model its surroundings as well. This way such tools can be used
efficiently for urban planning by the municipal decision makers. In this study, we will present how to collect and
how to utilize different resolution data (Lidar, close range and aerial photogrammetry, terrestrial laser scanning) in
urban areas, how to create 3 dimensional models of objects or how to generate surface model of the city based on
different data. There are examples presented indicating how to use different combinations of geometric, spectral and
topographic data in practice.

Keywords: LIDAR, photogrammetry, remote sensing, laser scanning, urban data set

GIS inurban planning

The Geographic Information System (GIS) is a
system created to capture, store, analyze and
manage spatial or geographic data. The GIS
techniques are used in a wide area of global,
regional and local planning. An essential issue for
GIS is the quality and suitability for the analysis of
the data used in the applied database. The concept
of quality nowadays means not only geometric
accuracy but also the quality of the further contents
of the database. In addition to accuracy, the
geometrical resolution is important. Further in the
case of remote sensing data, it has significance the
spectral (channel number) and radiometric (BPC-
bit/channel) resolution. The traditional planning
techniques of architecture and civil engineering are
time consuming and static procedures. Today,
there are many well-known data acquisition
technologies that can deliver large amounts of data
on their own, and when used combined, it can
multiply the information content. [2]

Data acquisition technologies

Field data. This is the oldest data acquisition
procedure. It is used when we want to determine
the location of a few discrete points, i.e. the
determination of the field is abstracted to
appropriately chosen discrete points (Figure 1).
The task of surveyor to identify and to select the
characteristic points of the field and register them.

It is time consuming field work and it is using a
limited number of keypoints. We can use GPS for
lower accuracy, but if we need high accuracy, use
of total station is suggested. These devices are
indispensableforthe construction of engineering
structures, for monitoring of their movements.

1. Figure. Measurement of discrete points [1]

o Time-consuming and not efficient enough,
but the most accurate data acquisition methods.

o  Usually used for engineering tasks (setting
out of engineering facilities, measuring of parcel
boundaries, measuring of utility lines) and field
calibration and reference measurements for remote
sensing.

Photogrammetry. Photogrammetry has advan-

10
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ced greatly in the last years. At the beginning of
the XXI. century the digital photogrammetric
cameras replaced the film-based equipments. The
digital cameraswith the high resolution, multi-ray
imaging and high automation potential completely
haverenewed the photogrammetric technology. [2]

In addition to traditional aerial photogram-
metry, UAV (Unmanned Aerial Vehicle) platform
for photogrammetryhas been appeared. The use of
UAV-s is having a big impact on photogrammetry.
Due to the lower flying altitude,significantly
higher resolution became available (1-2 cm, see
Figure 2). Making aerial photos of larger areas still
have to becarried out with traditional aircraft-
mounted camera. For the urban GIS,close-range
photogrammetry can also be efficiently used.
Software have been developed that can process
images taken with an amateur camera, asthe use of
non-metric cameras is widespread. Based on
handhold images,one can create 3-dimensional
models of buildings or other objects.

Sensors used in photogrammetry are very
diverse in geometric, spectral and radiometric reso-
lution. Their greatest advantage in urban environ-
ments is their geometric resolution (from mm to
cm), which can be exploited in many areas.
Detailed survey of smallarea, condition observe,
open trench survey, rapid documentation of
archaeological excavations, illegal construction
supervision, engineering environmental
management, waste management, intelligent
transportation, and other aspects can be mentioned
as relevant examples.

2. Figure Highresolution UAV image

3. FigureTrue colour and false colour othophoto of
Székesfehérvar based on aerial images

In aerial photogrammetry, there is a widespread
method of shooting: in addition to the classical Nadir
shooting at a given position (Figure 3), images can be
taken forwards, backwards and sideways (Figure 4).
These ‘oblique’ images make it possible to produce a
spatial model of cities.

4. Figure 3-dimensional model of Székesfehérvar by
using oblique images

Photogrammetry is now being integrated into
many activities involving geospatial data.

Remote sensing

Satellite remote sensing is capable of producing
more data types, that expand the possibilities of
urban information databases. The geometric,
spectral and radiometric resolution of the satellite
images have improved a lot in the recent years.
Formal times, they had lessapplications in urban
environments due to their poor geometric
resolution. By now, this has changed. For example,
the WorldView-2 is a commercial Earth
observation satellite. WorldView-2 provides
commercially available panchromatic imagery of
0.46 m (18 inch) resolution, and -eight-band
multispectral imagery with 1.84 m (72 in)
resolution [6].

11
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5. Figure Image of downtown Oakland captured by
DigitalGlobe's WorldView-2 satellite. [6]

LIDAR

The invention of laser has started in the early
1960’s. The main product of LIDAR (Light
Detection and Ranging) survey is a 3D point cloud.
The density of the point cloud depends on the
sensor characteristics (scanning frequency and
repetition rate), as well as the flight parameters
(see an example on Figure 6). Assuming that the
scanner is pulsing and oscillating at a fixed rate,
the point cloud density depends purely on the flight
altitude and speed of the aircraft. It is also
important to understand that LiDAR sensor is only
sampling positions without RGB (spectral
information), creating a monochrome dataset
which is challenging to be interpreted. To make it
more meaningful, the data is often visualized using
false-color based on reflectivity or elevation

(Figure 7). [3]

7b. Figure3D pointcloudvisualizedusingfalse-
colorbasedonelevation [1]

The lidar technology collects highly accurate
geometrical data with high density, but the
analysis and semantic interpretation require
application-specific data processing methods. It is
possible to overlay color on the LiDAR data in the
post-processing phase based on supplementary
information, such as images or other data sources.

The color can also be added based on
classification. [2,3] As the size of LIDAR
equipments become smaller, they not only

mounted on aircraft, but also on UAVs, increasing
both the resolution and the accuracy.

Mobile laser scanner and terrestrial laser
scanner

Mobile laser scanning technology combines the
use of alaser scanner, the global navigation
satellite systems, and an inertial measurement unit
(IMU - adjusts input data for vehicle movements)
on amobileplatform to produce accurate
geospatial data. Terrestrial Laser Scanners has
been developed for as-built modeling of
architectural and engineering structures. They can
be used for high-resolution modeling of terrain
objects over limited distances in the range of 50—
300 m. These equipmentsare a key player in the
sector due to their low cost, durability and
simplicityof usage. A point cloud can be quickly
and easily produced, and the process is expected to
become more affordable and automated.Mobile

12
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laser scanned measurements are characterized |Semantic « . N R . erren
about by 30mm absolute and 3-5mm relative |resolution
accuracy on distances less than10 m. [7] Examples reg[?i?e d * % * * * Kok
are shown on Figure 8. pown - — - - —
efficiency
Source: [9]

Table 1. summarizes the strength and weakness
of the different data acquisition methods. Itmay
help to find the optimal method forurban planning,
which satisfies the needs ofresolution and
accuracy, and provides information on cost
efficiency.Data from different source can be

managed together and the advantages can be
added.

Examples are shown on Figure 10 to Figure 15.

8. Figure Mobile laserscannedpointcloudat a
busytrafficjunction in Budapest [8];
Terrestriallaserscannedpointcloud of thestatue

,,Orszagalma” in Székesfehérvar [5] 10. FigureGreen and artificiallandcover,
classifiedsatellite image drapedon DTM (20m grid size)
Digital Terrain Model from analog maps [10]

Low-resolution and accurate data, that can be
derived from analog topographic maps can be used well
for global city planning. They provide 3D information
about the entire city (Figure 9).

11. FigureWatersheets of Székesfehérvaron DTM
forglobalplanning

9. FigureVisualisation of topographicmapsondigital
terrain model of Székesfehérvar (20 m gridsize)

The approximate evaluation of the recorded data

1. Table
Field | Photo- Mobile |Terrestrial] M
data gram- |LIDAR| laser- | laser- ?gﬁwcoiz
collection| metry scanner| scanner X
sensing
Horlzontal *kkkk *kkkk *kk *k *kkk *
accuracy
Vertical *kkkk *kk *kkkk *k *kkkk
accuracy ) 12. Figure 3-dimensional urbanmodel, applied of
Spatial « sk | seorsr | s | s " LIDAR data (0,5 m) and high resolution true orthophoto
resolution (~0,2m), Székesfehérvar
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13. Figure Orthophoto and LIDARpointcloud,Cross-
section of a street. [1]

14. FigureCross-section of merged LIDAR and
terrestriallaserscannedpointclouds [2]

15. FigureCadastralmap, highr esolution true ortho
photo and depictedindividuallymeasuredtrees in a
common reference system

Conclusions

Data acquisition and processing techniques
show different resolution and accuracy. It is
important to understand that all of technologies
have their strength as well as limitations, defined
by the application they have been developed for.
Usually, they can be usedcomplementary, so joint
use of these techniques is often recommended.
None of these technologies is better than the other
and none of them can be used optimally for all
cases. The geometric resolution of LIDAR is better
than the resolution of a satellite image, but the
LIDAR itself has mno continuous spectral
information from the surface. We can prepare an
industrial investment map using UAV technology,
but the structure must be assigned field geodetic
measurements. The technologies have changed, but
the rule remains. The accuracy needs and
efficiency demands are the primer factors to decide
on the proper data acquisition method, andwe
choose the technique which best suits for our

purpose.
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KAPIIA ITAXAP ITOJIMTOHOMETPUSACUIATH XATOJIUKJIAP
BA YHU XUCOBT' A OJIMIIHUHI 3AMOHOBHUU EUUMH

CytonoB A.C.,Cyionos LI A., ®@ajizuen 11LIII.

CaMapKaH[ 1aBJIaT apXUTEKTypa-KyPHIHII HHCTUTYTH

AHHOTaLMA.

B nanHple HaydHOW CTaThe HCCIEAOBAINCH BOMPOCHI
TOPM3OHTANBHBIM  YIJIOBBIM H3MEpEeHHsAM. PaccmaTpmBaeTcs O HOBOM METOE,

BIIUSHUSL  OKpY)KafomeH cpespl
MOBBIIAIOMIMNA  TOYHOCTH

TOPU30HTANIBHBIX YITIOBBIX M JIMHEHHBIX H3MEPEHHH B CETU IOJUTOHOMETPUHM B YCIOBUSAX MKAPKOTO U CYyXOTrO
KiIuMara Y30ekucrad. Paspaboran HOBBIH crmoco0 KOTOPBIM JaéT BO3MOXKHOCTb C IIOMOIIBIO IIOJIEBOTO
SKCHEPUMEHTANBHOTO0 MaTepualla MOBbICUTh TOUHOCTh U3MEPEHHUS.

Annotation. In this scientific article the issue of environmental influence by horizontal angular measurements
was investigated. Discusses a new method that improves the accuracy of horizontal angular and linear measurements
in the network in polygonometry in hot and dry climates, Uzbekistan. A new method has been developed which
makes it possible to increase the measurement accuracy using field experimental material.

Kanutam cy3nap: DneKTpoH TEXHOJOTHSIAp, IOKOPH aHUKJIWKIATH TEOAE3WK YiaYamiap, TAIIKd MYyXHT
TabCHUPH, aTMOC(EPACHHUHT TOPU3OHTAN pedpaKmUsiCH, EPYFINK HYpHHHHT HOTEKHC TapKAJTWIIH, 3aMOHOBHI

JJIEKTPOH TaxeoMeTpIiap.

Kaxonma reomesus Ba Kaprorpadus coxa-
CHHUHT DPHUBOXXJAHUIIN OwjaH OyryHIrH KyHJa
VHHUHT 3aMOHOBUH 3JIEKTPOH TEXHOJIOTHSIIApUIaru
Viyan aHWKJIMTH OIIUPHII MyaMMOJIApUHU CUHIII
Xamja TEeXHOJOTHSUIAPWHH  ApaTHII  aJOXHa
axamuat kacoO staau. FOkopu aHUKIHKIAaru Oypyak
VII4oBIApH 3aMOHABHI TEXHOJIOTHSCH Epramuia
TOPU30HTaN OypyYakiIapHA YIYAITHUHT aHUKIH-
THHM YeKJIaMIUuraH SHT MyXUM cabaOiapiaaH Oupu
Oy HMHCTpyMEHTall XaTojlap »Mac, OaJKh TallK{
MYXHT (pedpakiiis) TabCUpHU YaKUpaIWTaH XaBO
atMoc(epacHHUHI TOPU30HTaN pedpakuusicu aed
aTaJIMHUII XaTOJHUTUIHDP.

Ymly XoaucaHu YpraHWIl Ba YHHUHT 3apapiiv
TabCUPHHU OapTapad OSTHIN, TPHAHTYIALUS Ba
MOJTUTOHOMETPHS  TAPMOKJIAPHUHT  aHWKJIUTUHU
OIIMPHIN yYyH WIOXH OOpWdYa, WIMJA Ba WILIA0
YUKApUIIIa OUpUHIN Ba3uda 0yaud xucoOaaHaan.

Ymly WyHanuiga puBoXKIaHTaH JaBjaTiapiaa,
xkymnanan Poccust Ykpauna, I'epmanus, AKII Ba
Oomka  MaMjakaTiapia — TeoJIe3WK  yirdar
WIUIApUHYA aMaira OMIMPHUIN JkKapa€HuAa TaIlIKu
MyXUT TabCUPHHA XUCOOTa OJIMINTa, Yirdam
HATYDKAJIapura Ce3uIapiu TAabCUPUHH YTKA3aUTaH
TOPH30HTAN pedpakius XOCCANApHHU YBTHOOPra
onmu0 Yrmyamr aHWKJIMTHHE OIIMPHUINTa aJoXHjaa
IBTHOOP KapaTUiraH.

Karra Muk€cmarn impuk MacmTabiau xapurta-
Jam, Teojie3ds acocliapu Ba alHHKca, Oypyak
VITMOBIapHUHT AHUKJIUTH OwmnaH Oofyiuk Oapua
TanabnapHu KyiuO, reofe3uK acoCIOBHU KypHII
y49yH SHTH TaIIKWJI OTWITaH Ba OTWIATUTaH
CHUCTeMaJlapHU KalTa KypuO 4YuKUIIra Maxoyp
KHWJIQJIM Ba YHUHT SHTHY, YCYJIMHU WIUIA0 YHKUIITHA
Tanab 3Tajy.

By Oopana, >kymmagaH TamKyd MyXUT Xap AOUM

XaM TypFyH XoyaTaa OyJIaBepMaciurd, YHHHT
BaKTH-BaKTH OWJIaH y3rapubd TypHuIl KOHYHUATIAPU
VpHaTWITaH Xamja yJIapHH YIdanl yCyJUIapUHU
TaKOMUJLIAII TUPHIIT MyXUM BazudaiapaaH
XUCOOIaHaIM.

Acocuil TeoIe3uK TaAKUKOTHUHT SIHTH TH3UMHU
yuOypyakyiiap Ba TOJUTOHOMETPUS TOMOHJIAPU-
HUHT KHUCKAPTHPAAW, YYHKH Y MYHKTJIAPHUHT
opacHga KYIpOK aTMOC(EpaHWHT 3HUIUTHHH
Vypranumnu Tanab kunanu. by xomat, ¥3 HaBOa-
THAA, KYpUII BU3UP HYPHHUHT MACTKH KaTJIaMuia,
(7pHH  epHUHT  [o3acWra SKWH  KaTjaMma)
STWIMLIMTA ONHO Kelaau, YyHKH HyKTajap
opacuiard KYpUHMII TYFPUIAH-TYFPU EpPHUHT
YCTKH KUCMUAA Y3rapaau. Hatmwkana, 6u3 Epyrimk
HypUHUHT HOTEKHC YM3HWK Oyiad Oopummm
MIAPOUTHHU OHpO3 EMOHJAINTAHUHH Ky3aTaMu3,
my OwraH Oupranukna aiHu maiTma Oypyak Ba
YU3UK YITYOBIAPHHUHT AHWKJIWTHHA  OIIAPHII
tanabunn Kysmusz. Iy HykTam Hazapnal, maxap
NOJMTOHOMETPUSICHA TOPU30HTaN OypuyakiapHH
ynyamn aHUKIMCH Oyiuuya TOpU30HTan pedpak-
[USCUHUHT TabhCUPU XaKuAa SHTH MyaMMOIHU
MacajacuHu Omnuin kepak Oymagu. Ly >xoiiga 3,
4-cunpnap TPUAHTYISIIUSCH Ba MOTUTOHOMETPHS-
CUJIaTH XaBO aTMOC()EpPaCUHHMHT CHHHII KYp-
CaTTUWIapH TabCHUPU  MacCaJlaCHHH  YPraHWII
3apypaTH TyFUIaIu.

2017-2021 imnapma VYsbexucron PecryGmu-
KacHMHHM sHa/la PUBOXKIAHTHpHII OVitmya Xapakat-
Jap cTpaTeruscHia, KyMiIaJaH «...apXUTEKTypa Ba
KYPWIHII KOMIUIEKCHHH WHHOBAIIMOH PHUBOKJIAH-
TUPUI, SHCM CaHOAT KOPXOHAJapHMHU KypHIL,
XM3MaT KypcaTuil OOBEKTIApHHU WIITa TYIIHU-
puii...» Basudanzapu Oearmnad oepunras|1]. Yoy
BazudagapHu Xaétra TamOMK JTHIN YIyH, TAIIKH
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MYXUTHHHT TOPH30HTaJI OypUak yirdaml WIiapura
TABCUPWHU AHWKJIAII Ba YHH XHCOOTra OJHMITHUHT
SIHTM 3aMOHOBHH €UUMHHHM TOIMII Ba YHHU
TAaKOMWLIAIITHPUII MyXHUM Baszuda XucoOaaHa Iy,

V36exucron Pecny6mukacuunnr “T'eomesnst Ba
kaprorpadus Tyrpucuma’tu  Komynu (1997),
V36exucron  PecnyGmukacu  [Ipe3ieHTHHUHT
2017 it 7 despangarn [1D-4947-con “Y36exuc-
ToH PecnyOnukacuHU SHaAa PUBOXKIAHTHPHII
Oyinua Xapakatiap CTpaTerusicl TYFpUCHIA TH,
V36exucron  Pecny6mukacu  [Ipe3ieHTHHUHT
2017 itmn 31 maiimaru [Id-5065-con "V36exkucTon
PecniyOnukacu ep pecypcnapu, reofesus, KapTo-
rpadust Ba KamacTpu AaBiIaT KYMHTAcU (aous-
THHUA SIHaJa TaKOMIUUIAIITHPHUIN TYFPUCHIA TH
®dapmonnapu Ba 2017 v 31 maiimaru [1K-3024-
coH Kapopu Ba Oomka MebEPUH-XYKYKHH
XyXoKatiaapiaa OelruiaHrad BasudanrapHu amajira
OIIMPHIITA XU3MAT KIJIaIH.

CoXaHMHT PHUBOXJIAHWIIM  OWIAH  Imaxap
MOJIUTOHOMETPHSACHIA TOPU30HTAN Oypdak Ba
YU3UKTH MacodarapHu Yimdanuiap épaamMuma Xai
KWJIMHAIMTaH WIMWK Macananap KeHrasau, Oy 3ca
UCCHK, JKy/Ia UCCHK Ba KypPYK MKJIUM IIIAPOUTHHUHT
FOpU30HTAA  Oypuyak  yiIdoBJIapura  OyJirax
TabCUPUHU XHUCOOTa OJUIN KEPAKIMTHHU Tarad
JTalu.

By myammonap aiinnkca Y36exucton Pecry6-
mukacu, Kapmm maxap WKINMH —IIapoWTHIA
VpraHwiviny Ba €YUMHUHH TOIWIMIIU JT0OJ13ap0,
YYHKH: KypyK Ba UCCHK WKINM IIapOUTHIA
atMoc(epaHHHT Y3rapyBYaHJIUIU KyJa KaTTa, Oy
3ca TOpHW3OHTAN Oypyak Yiadam HaTKalapura
KaTTa XaToJIMKIapHU om0 kemany; [laxap epinapu
YCTKH KUCMHJIA Ba YHAArH METeonapaMeTplapruHu
CyTKaJIW Y3rapwimy  pecrnyOJuKaHuHT  OoIIKa
XyIoyJuilapura Kaparanga PecryOnukamMu3HUHT
xkanyou, Kamkamapp€ BuIOATHAAa aH4Ya FOKOPH,
OyJIapHUHT TabCUPH OCa TOpPH30HTAN Oypyak
Ymyamapaa cesunapnu Oynanu. Llynpait skaH
MOJIUTOHOMETPHSIAa TOPU30HTan  Oypyak  Ba
Macoda Yrmyam HaTKamapura arMmochepaHuHT
TabCUPUHU XHUCOOTa OJUIN yCY/UIapd MEbEpPUit
WUKIUMIIA YpTa KEHIIIMKAa Ba PecryOnukaHWHT
Oomrka, HECOATaH MACTPOK XyIyIJapuaa MabiyM
JIapaxaaa, KNCMaH CHHOBIAH yTraH, OMpOK yiap
apuJl UKJIMM [IApOUTHA YMYMaH YpraHuiMaraH.

IOxopu aHuKIMKAary Oypuak yiadamn HILiapu
3aMOHaBUI TEXHOJOTUsap €pJaMuaa amanira
OIIMPHIIAIA,YH/IA TOPH3OHTANI OypYaK YIYalnTHUHT
AHUKJIUTUHU YeKIIalAWraH »HT MyXuM cabab-
napaaH Oupu Oy HMHCTpYMEHTal Xaroyiap 3Mac,
OaNK{ TaIllKd MYXHT TabCHpPHAA, SBHH Oy XaBo
aTMoc(epacHHUHT PePpPaKIUICH XaTOTUTHIUP.

Ymly XoaucaHu YpraHWI Ba YHHUHT 3apapiiud
TabCUPUHU OapTapad) OITHIN, TPUAHTYIIAIUSI Ba
MOJIUTOHOMETPHST  TAPMOKJIAPHUHT  aHWUKJIUTUHU

OIIMPHUII YYyH WIOKH Oopwya, WiIMAa Ba HILIA0
YUKApUIIIa OUpUHIH Ba3uda Oyaud Typau.

Karra wwmkécmarm xapuranami, Teoie3us
acocimapu Ba, alHHWKCa, Oypyak YI4OBIApHUHT
aHUKIUrd OwiaaH Oofnmk Oapua TajmaOjaapHU
KYHHO, acocaH I'eoIe3UK aCOCHH KYPHII YUyH STHTH
TAlIKWJI 3TWITaH Ba JTWIAIUTAH CHCTEMAallapHU
KailiTa KypuO ywkumra MaxOyp KWilaau Ba YHH
SHIMYa €9MMUHU UIIUTa0 YMKUIITa JabBaT STaH.

Acocwii TeoIe3UK TaJAKUKOTHUHT SIHTU TU3UMHU
yd0ypYakiiap Ba MOJUTOHOMETPHS TOMOHJIAPH-
HUHT y3YHJIUTUHU KUCKApPTHUPaaW, YyHKH Y HYKTa-
JapHUHT atpodugarn xaBo arMoc(epacHHUHT
3uunurd OwnaH Oornmk Oymamu. By xomar, V3
HaBOaTHaa, KYpWIl HYpUHUHT TAcalWIInra, ep
CHUPTH YCTHJAA Yy3rapuiinra oiud Kelaaw, YyHKH
HyKTa OpacuJard KYpUHHII TYFPUAAH-TYFpU
EepPHUHT YCTKA KarTinaMu aTtpoduaa yarapaiu.
Harmxkana, 013 BH3Wp HYKTaCHHHU KYPUHHUIITHHH
éMOHNamranira ryBox Oymamu3. AWHM TaiTAa
Oypyak YITYOBIAPUHUHT aHUKJIUTHHU OIIMPHUIIHA
Tayad KWIaguraH —Xolarna — atMocepaHUHT
TahCUPU YM3HWK Ba Oypyak Yiadaml aHUKIUTHHU
nacaiitupaau. llly Hykram Hazapaan, maxap
MOJTUTOHOMETPHACHIA TOPU30HTAN Oypdakmap Ba
YU3UKIN YI9anuiap aHuKJIUTHHE Cakiad KOJIWIITra
pedpakusHUHT TabCUPH MyaMMo TyFaupanu. [y
cabab maxap nonuronomerpusicunuar I, IV-
cuHbmard yiadam HaTWXajlapura TabCHUP STYBYH
TallKU MyXUT pedpakuusiciHu Oaptapad Ku-
JUIIHU STHTAYA YCYJIWHHU TOIMUII YCTHIIA TaJAKUKOT
VYTKa3uIll Macajiacu Typaju.

Illy Ounman Oumpra, cOOWK cOBETIap Mamilaka-
THAQ Ba XOPWXKUH JaBlaTiapia TPUAHTYIISIHS-
HuHT 1 Ba 2 cuHbu OwiaH OOFIMK OYaraH yidari
WITApH Ba YHra TabCUP OTYBYH pedpakius
myammonapu ounan (Crpyse, @umep, Dopcrep,
UpucTuaHceH, Kykkamexu, PabunoBuuy,
MermiepskoB)nap UIyryJUIaHUIITaH.

TagkukoTun, Ay3aH TaMOHUJAH SIXIIW ViIaH-
raH Ba CHHYKOBJIMK OWIaH WIUIA0 YWKHITaH
Takpubamap OupHHYM HaBOaTma IOKOPH ToHda-
Jard TpHAHTyJsAusaard €H Ttapad pedpaxius
MacaJlaCHHU aHWKJAIITUPUIITa KapaTtwirad. Y
Ky€Im Hypllapy TOMOHHIAH HMCHUTHIIAJUTaH OWHO-
nmap OVima® Kypurn Hypiap TPacCACHHHHT OyTYH
Y3yHIUK OViina0d y3aTHIWINA YHAArd OTHIHII
HATIDKACHa KemuO 4YuKaguraH Oypuakiapiaru
XaTOJMKIIAp XaKua Xed Hapca JieMaraH.

[lMaxap mrapoutuaa pedpakuusHu  TaJIKHK
KWL, Ypranum Ownan Ooriuk Oymran Coxo-
OaHWHT WIUIAPH XKyda KUCKa (ONTH coar) Mya-
JaTIM TakpuOara acocjiaHTaH Ba yHAa OWp KaTop
Kamuwivkiap kysatwirad. lllysmaii skaH, maxap
MOJIUTOHOMETPHSICHIA XAIH-Xadurada peQpakius-
HUHT TEOJe3WK YaJaml HaTHXalapura TabCUPU
Macayajgapy ypraHuiMaras.
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Acnuna, IOKOpHIAa KENTHPWITAaH CaBOJHUHT
eunmuHu etapiau osMmaciuruan C.H. Mapuenko
V3UHUHT TIOJUTOHOMETPHS JICBOPHAA OCITHiIap
VpHaTUI TH3WUMHJA TAAKUK Kwiub, Oy Xosar
TYFpUCHa, allHUKCa KYpUIl HYPUHUHT CHUHMIIH
€KW STHIINIIN XaKua Oup OFU3 CY3 alTONIMACITUTH
KaHJIalup TYIIMHApCHU3 TabCcUp OOp OSKAHWHU
tavkumnarad. Iy Ounan Oupra, maxap Kydamapu
Oyiina® uy3wiraH IOJMTOHOMETPHS —HyJIapH,
OMHOJIAPHUHT JACBOPJIAPHUIATH OeNTruiapra SKuHIa-
maay Ba Oy XoJiaT TOPU3OHTAN Oypuakiap yirdari-
Jla XaBOHHWHT CHHHIIHN, OY3WIHIINHU Ce3WIapin
Jlapaxkaja dKaHU TYFPUCHIIA XyJlocara KeJIu.

bab3una reomesus wnm damuga 1, 2 cuHd
TPUAHTYJISIISICH/IA Ba TTOJIUTOHOMETPHUSHUHT TacT
cuHpmapuaa pedpakus TabCUPH MEXaHH3UMHU-
HUHT acoClIaHMaramyimru cabad ned KypcaTuiaiu.
PedpakiusgsHuHr reofe3uk Oypuak Ba UHM3HK
YIyam HaTwKalapura TabCHPHU IMOJIUTOHOMETPHSI-
HUHT Kyiu cuH(pIapuaara KypcaTruajiapura oiauo
KEJUIIY alTHIIa/IH.

[llyara xapamaii, OyHmaii MeXaHWK ajJMaIllH-
HUIIHUHT ~ aCOCCHU3JIUTH, TOJIUTOHOMETPUSHUHT
y4uHYM Ba TYpTUHUM cuHduapna Ep cuptu
arpoduma KypuIin HYpHHHHT Tpacca Oyiimad
Oamanmmurn 3 Ba 4 CuUH(} TpUAHTYIALUSA Ba
MOJIUTOHOMETpHsICUTa Kaparanna 1 Ba 2-cuHmap-
HUHT TPUAHTYJSIMACH Ba MOJMTOHOMETPUSCUIAH
Ce3nyapiy Japaxasia KaM 3KaHHW TabKUIaHaIH.

AWHHKCa, TOPU3OHTAI OypYakiIapHU YiIdarl
aHUKJIMTH Oyiinva aiitunranga €H Tapad ped-
PaKIUSCUHUHT TabCUPH  TTOJUTOHOMETPUSHIHT
mactT cuHbIapuaa ce3wIapiau OYININA TabKUI-
naHaau [5].

bynnait ¢pukpra Kynnarmiap cababu 0ymaam:

a) MOJIMTOHOMETPHS OJaTna TEKHCIUKIA, ETHK
MalloHa, SBHHU XaBO XapopaTd (3UWINTH) Ba
IIYHUHTJCK EPYFIUK HYPUHUHT CUHHIIN  XaBO
aTMOC(epacCHHUHT TIACTKH KUCMH, 1,5M Taya
Oynran OaNaHIVIMTH TYCHUKIM KOWIapuaa XaBo
XapOpaTUHUHT KyWIH TabCHp IapouTIIapjaa
puBOoxkiTanamu. AmHmkca 3 Ba 4 cuHd  mama
MOJTUTOHOMETPHSICH ~ Ba maxap IOJIUTOHO-
Merpusicuza EpyrIIMK HYPUHUHT "TycHuKIap
ycTHaa odMac, Oankd TYCHKIAp opacuaa''Th
XOJIaTHra TAabCUPHHU alOXHOa AaWTHII Kepak.
TpuaHTynsiius ofaTaa KeHr KYJIaHWINO, acocaH
OUYMK, KCCHINaJUTaH KU sSpuM €MUK >KOMiapna,

SbHM  Oapua y30KIWKIaru €KW YHUHT  Oup
Oymarmga Kysra KypuHagurad LIapouTiapaa
EpyrmuK Hypu atMocepaHHHI TAacTKH [03a

KUCMUJIaH YTaju.

0) MOJIMTOHOMETPHSIAA A3UMYTHUHT Y3aTHIIHII
XOTOJIUTH TPUAHTYJISAIMSIIArH XaTOMUKTa HUCOATaH
takpuban 1,3 6apobap katra OynraH Kuiimatmapaa
amanra ommpuiand [3].

B) [lonmuronomerpusHUHr mact cuHIapuIa

yn3uk y3ywaura 0,5-1 kM ra TeHr OyiraHma
KHYWK, KyWIn aHuK udomaraHagurad pedpakius
MaiIoHIapu OyTYH HOJMTOHOMETpUS Wyiuiapuia
VI4aHTaH Teo/le3uK HaTuxkajgapra pepakuusHIHD
TabCUPHU KyWIH OYJIUO MOJTUTOHOMETPHS HYTHHUHT
O0ab3u OMp HYHaIMIUIApHUHT OHp Tapadama
STWIMLIM Ky3aTWIagd Ba y LIy JKOWOa KHYHK
pedpaknron MaimoHHW Tamkmia dtamd. Llymanai
KO pedpakiusi MaiJIoOHd TabCUPU TOJUTOHO-
METpHsI HYTUHHUHT NacT cuH(pIapuaa Kuiimatiap, 1
Ba 2 CHH(] TMOJUTOHOMETpUSACUAATH pedparius
MaiJIOHH KypcaTruujiapura xxyja sKuH Kelau.

Ba HuxosAT, sHa OMp MyXUM axamMHATra 3ra
Oynran cabaOHU KEITUPAMH3.

IIpod. A.C.UeboTapeBHUHT KATOOMIA ITyHIAN
&amm: "XoiHM nofmxamamga MOJTUTOHMETPHS
OupuHYM HaBOaTga TETHIUIM COXa YYyH OHT
MyXUM OYJIraH MabJIyM OWp XYyAyOHHHI T€OHE3UK
ACOCHHW TabMHHJIAIIN KEPAKIMTHHU ENfa TYTHII
3apyp. bynHra MyBouUK, MDOTUrOHOMETPHUSIHU
V3UHU TOJNMITOHOMETPUS MYIMHM  KyJNaliauru
xucobra oNwWHTaH Xoiujaa ETKu3WiIaan.yY OWpuHYIH
HaBOaTAa acocuil Hynnap Oyinald, ylnapHUHT aTpo-
¢una Ba napé Kuprokiapu Oyitnad érkmsunany... "

[llyara yxmam Xyiocamap COOHWK COBETIAp
napimatuaa  @.H.Kpacosckuii, B.B./lanumos,
N.ClIlannyn, H.A.Ypmaes, P.M.TapraunHckwuii,
B.M.Tnycrak, A/JI.OctpoBckuii, H.B.fxoBnes,
JI.C.IOHOmEBIapHUHAT HIIIAPHAa, XOPIKIa 3ca
B.A. Crpyse, X.)K.Marrxuac, B.MopnannapHuHr
KaTTa WIMUH TaAKUKOTIApUAa KEITUPUIITaH.

V36exucronaa pedpakuusHi reoqesnK Oypyak
yIyam HaTHKajapura TabCHpPH Ba YHH XpcoOra
onmumHu pecrnyonukamu3 omumiaapu A.C.CyoHOB
Ba T.M.AGxysmraeBnap [2] niamMuii u3IaHUTIUIaApUIA
ypraHumran xXaMJa yjiap MabiIyM Japaxanaa
WKOOMH HaTwkKajapra ospuinwirad. Yer osina,
xycycan, Kymma Illtatnapna nomuronometpus
HyImapuHu, TEMUAP WY penbciapu Oyitmad KeHT
KYJUIaHWITaH Ba YHIA YJdYall HaTWKallapura
KaHZalaup  TYWIMHApCH3  XaTOJIMK  TabCHPH
Ooopmurn awTwiamu. lllyara Yyxmam dukpaap
coOWK COBETNIap MaMJIaKaTh TeOe3UsiCUra acoc
conran onmuminap @.H.Kpacosckuii Ba B.B.[lanu-
JIOBJTAPHUHT HWIIIApH/IA XaM TaKuIaHaau [6].

lysgait kKuaud, TOJTUTOHOMETPHS WY yIyH
Japénap, MarucTpan Hyjulap Ba TeMHUp HYyiap
Oyi1ab MaIIFyIoTIap OOaTHIIUD.

[lynnail »skaH 1m1axap MIAPOUTHUJA YHHUHT
Kydanapuga  YM3MKIM ~ MHLOIOOTHap  Oyiiad
ETKM3MIAETTaH  TOJIMTOHOMETPHS Y T'e0Ae3UK
acoc SpaTUIl YCyNH SIKKON OYHK, Xylda MyXUM
JKOMIa MONMroHOMEeTpusATa Terunutn oymamm. [y
Ounan Oup BakTAa, Aapénap, MarucTpai Hymiap,
TeMUp  Hymiap, maxap Kydalapu  KHYHK
pedpakyioH MaiIOHHU TaIIKWI KUiIaau, Oy dca
Oypuak Ba YHM3MK YMYalUIapHUHT AHUKIUTHHH
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macapummura om0 Kenwmid MyMKHH. By aca
HaBOaTWga  KyTWJMaraH  CHCTEMaTHK  XaTo
XHCOOJIaHaIN.

leomesuk ynuanutap HypukHOMacu Oyiinua,
macmrabu 1: 5000, 1: 2000 nuk Tomorpaduk
ChEéMKanap-3apypuid  Ba  Kepakiid  XoJulapja
NOJUTOHOMETPUSHUHT  YHM3HKJIW  HUCOMHNHK
xatocu 1:25000 maH opTuk OYiamaranma, 4-cuHd
TPUAHTYJSISICHHA  aJMAIITHPHUINHE  Ha3apna
TyTaad, JIEKMH Xed KaHJall HUCOMA OroxJjaH-
TUPHILICU3 TOJUTOHOMETpUs HYIUAard ymodamni-
Japra TabCHUpH Io3ara Kemaaw, yaca €H Tapad
pedpakuusicn  Oymamu. Uly sxoiima, roxopuna
Kypcatu® YTwiraH ImapouTiapaa OypyakIapHHHT
pebpaknuss TabCHUpHUIA  UMBHKIW  Y3rapuIld
YU3UKIN KAAMATHUHT XaTO YEKHIaH KaTTapok
Y3rapummra oJnod KeIUII MyMKHH.

Japxakukar, 4Yy3wirah TEHI  TaMOHJIHU
MMOJIATOHOMETPUK WY 7 TaMOHIAH S y3yHIUK
Oomran A a C MaxkaMJjaHTaH MyHKTJIAp Oopacuia
érkasunran (pacm -1). dapa3 KuIalnmk, TEHTIHK
Ba Oup Tapadiama, MOJIUTOHOMETPHUS HYJIUHUHT
Oapua WYyHaNUIIAp Y4YyH spuM pedpakius
Oypuaru Oy3WITUIIH O.

UusmamaH KypamMm3kd Oy XoJiaT yayH Oypuak
XaTOJIMIHY TYNHK pedpakiivst Oypuariura o TCHI.

c n+l

:k‘*)-
L
|
b

/
T

¥
H—l

-
[

2

1-pacm. TTonuronomerpust iynu nehopManusICHIaTH
Bypuaxnap cucreMaTuk XaTonapu

Tynuk pedpakius Oypyard o TabCUpHIA
oxupru Hykra (n+l) #ynu Oupundm Oypuaru
KYHIAJaHT CUJDKUII 1; HA KOOYJ KHJIaIH.

[y xoiaa, TYFpUIaH-TYFPU YU3MAIaH:

u=S-n- FH (D
Amnanoru,
5
n2=S-(n—1)? (2)
o
u, = S - ? . (3)
(1.1, (1.2), ....... (1.3) ndonanapunu xxamnad Ba
Sn = L (4u3uK y3yHJIUTH) HH Xucobra omwuoO,
YMYMHH KYHIAJaHT CHJDKUINTA 3Ta 0YIaMu3.
_ c n+1 L @
0 2 '

HwucOuit xatonwkra Wyn Kywwmb, Kyiwmaru

ndoaaHu OJaMu3.

u o n+1 <

L 6 2 )

®dopmyma (1.5) Myxumiauruaa xpcoOra omnwo,
KyHuagaruua xyjocara Kenauk. [4].

Hnempykyusoa vyn xyuuwu oyiuua L =10 K,

S$=500 m;y3 HaBOatmma, n =20 ra tenr. Illymma
o'=1 6ynca
u_ 1 P
L 20000 ©
Oynranma
P u_ 1 ;
7 =% 1720000 7
By xomar kypcatub TypuOAMKH MyHTa3aM
Oypuakiap Xarocw,laxap MOJUTOHOMETPUSCH

Hynuaa OYIUIIN MyMKHH 3Mac.

by xomamiapHuUHT Xammacu IIyOxacu3 Iaxap
nojauroHoMerpusicuga €H tapad pedpaxuusCHHHA
VYpraHuIiHy Tanad STaau.

bomika TamoHzaH 3ca éH Tapad pedpakims-
CHHHU ypraHumran OuUp KaTop, MyaJUTU(IapHUHT
WIUTAPUHNA YPraHWIWIIK, Oy CaBOJHHUHT Ha3apHid
KUXATIaH SXIIY YpraHwIMaralJInriHy KypcaTanu
[2]. Adcyckn, ymapHuHT Xed Owmpu amanmga
KYJUIaHWIMaraH, acOCHHCH, KYpHII TpyOacHHH
BU3Mp HYKTacura WYyHaJNTHpraH BaKTOa, XaBo
atMoc(epacua HYPHHHI HYHAJIMII TpaccacHia,
XaBojaru METEOPOJIOT UK XYCYCHUSITIapUHU
AQHMKJIAII UMKOHUSTIAPUHNA TOMHUIIA0IMAraH.

Iynmaii koo, 6apya reoae3uK yaJall HaTH-
JKajlapura, SbHM IIaxap IOJIMIOHOMETpHUsICUIAaru
Yiqanuapra pedpakuussHd TabCHUPHUHU YpPraHUIL-
HUHT  Ha3apuil Ba JKCIEPUMEHTaJ] TOMOHJIAPH
ypracuaa Gpapk MaBxya Oyiras.

IlynuHar y4yH [OKopHZa Kaix  Kuiuo
VTuiarannapra  MyBogHK, Ou3z €H  Tabpad
pedpakIUSICHHIHAT TOPU30HTAN OypUak Ba YH3HK
yiIqam aHUKJIWTATA TabCUPU MacallaCHHHU Jaja
Taxkpuba maiinonunna, Kapmm maxpuna, Xynoiizon
XyAyaujaa €TKU3WITaH TIOJUTOHOMETpUs Hynuaa
Oaxapu® TYIUlaHraH MaTepuaulap  acocuaa
Ypranu® 4ukuO TaJKUK KUITUK.

Bynunr yuyn Omsra ['AT sapHH, reoax0opoT
TU3UMJIapUHaH (GoixanaHui 3apyp Oyaaau.

AT Oy onexTpoH xucoOiam TexXHHKaIaph
acocuja sipaTHiaaanural aTpoQ-MyXuT TYFPUCHAATH
MaBXyl KYI KHUpPpadd MabIyMOTIap MaxMy-
acumup [2]. AT wHCOH X¥XKanuK (GaoTuITHHUHT
TYypJiM KaTjamjapuaa MaBxyZd OyiaraH Mabiy-
MoTJIapAaH (GolmamaHuIl YIyH KyJIail KYypHUHHUIIIIA
TaKauM dTHmra Mypkamtanrad. [ATHu acocuit
PUBOXIIAHUII OOCKUYHM CYHITH 7-8 Hunra TY¥pu
kenagu. bynra ca®ab reorpaguk MabiaymMoTIAp
Hermsugarn Oapya umoulap >kapaéHUHU —aBTO-
MaTjallrad Tap3fa JIOWUXANAIIHUHT TEXHOJOI'MK
Ba FOSIBU JKUXATAAH TAIIKHIJI STUITaHIUTHIUD.
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T'ATHH nnutad YUKUIDHWHT aCOCHM Makcalu-

3aMOHaBUil  Tajmabimapra Tynma  JkaBoO  Oepa
OoNaJMraH TH3UMJIApHH  fApaTUIIgaH  uOopar.
l'eongesuk Tamkuxkormap yuyH ['AT-texnomo-

rusapu 0y MakamMMan Hyn- HYpHK KypcaTyBuu
BOCHTaIUp. Y WITHHHT CaMapaJIOpIUTHHA OHp
Heua Oop omupaau. AT maBxyzn axGopoTiapaan
BOKEa Ba XOJucajiap >KOWMHU aKC JTraH XOJjja,
KHITM OHTHIA SIKKOJI TacaBBYPHM HaMOEH KHiia
OJIa/INTaH SIHTH FOSUTAPHUHT MaxCyIHIHP.

I'AT Typnu ma3MyHAar# Ba TapKOK ax0opoT-
JapHA OUp TH3UMra OWpJaIITHPagd, Teorpapux
MabJIyMOTIAPHU TaXJIWJI KWINII YYYH KeJIUIINWITaH
TU3UMHU sipaTain. Typau KYypHHHUIIAArTH GaoiusT
Ba MaHOAapHU TYIIWHHIN, OOIIKAPUII KAHYAIHK
nmoimapb 6ymmacuH, yana I'ATHHHT ¥3apo agokacu
TabMUHJIaHMAaca, Oy Macaja XaJl J3THIMaclaH
JI0N3apOIUrnia Koo KeTau.

buz unMuii nmmmuzaa Kynaérrad «Panoramay
- JacTypu DOJEKTPOH xucoOiam  Taxpuoda
MalJIOHWHHU T[UJIAHWHH SpaTUIl Ba Taxpup YUyH
BOCHTAJIM OYyIraH yHHBepcal T'eOonHGOPMAIHOH
TH3uMap. Yaaaru 3D mozpennap Kypuiina, Yia4oB
Ba XHCOO-KMTOOJapAa, Typid oOlepauusiapuHu
amMaJra OIIMPHUIIA, PACTEP MabIyMOTIApHU KalTa

WIUTANIA,  PaACMUNNAINTHPHINAA  ITYHHHTICK
MabJlyMOTJIap 0a3acu BOCHTAJIapuHHU Tan€praiiia
KYJ KeJH.

By onactypuii TabMUHOT, TIeoAe€3Usl KUCMU
OJlokuaa, MIaxap MOJUTOHOMETPUSACH WYIIMHU
KypHuIll Uil GaoiusiTiaa TAIKWIOTIAP TOMOHHUIaH
Iyd KeJTMHTraH MyaMMoJIap Xaji KWJIHMII UMKOHWHU
Oepan.

Bynap é&pnammma Owm3 Taxpuba wmaiimoHuma
KyHHugara xyjaocaaapra SpHIIIHK:

1) Vprammiran urapontna xaBo aTmocdepa-
CHHHM VIJIYaHTaH METEOPOJIOTUK MabIIyMOTIAP
acocuja TapKaIHII KOHYHUSITIAPUHU, pedpPaKIInoH
MalJIOH XOCWJI KWIyBYM MHUKPOKIMMATUHHU Ypra-
HUIII UMKOHUSTHHU YPHATAUK:

2) KyH paBommma, YHWHT HUCCHK Ba KYpYK
WKJIUM IIapOMTHAA TOPH30HTaN Oypyak Ba YH3HK
Vmuam HaTwkanapura €H Tapad pedpaxius-
CUHUHT Tabcupu Oy3wnmmmuan Kapmm 1maxap
IApOUTHAA, KyHHHUHI Xap HMKKH COATIIMK MHTEp-
BaJIZ]a Ba TYpJiW UKIUM IIAPOUTHIA YPHATHIUIIN
MYMKHWHJIUTMHU KIIPCATAUK:

3) Jamama aHWKJIaHTaH METEOPOJIOTHK dJIe-
MeHTIIapaaH ¢olgananud, Ty3aTMaigap XHCOO-
NaHUO MOJUTOHOMETPHSIA OKAPHUITAH TCOIC3UK
Vmuam Hatwkamapra €H Tabpad pedpakuuscu
VUyH KYJUIaHWIWO, HATWKamapra KHUPUTHO aHUK-
JIMK AXIIWIA UMKOHUHU TOIIUK:

4) IlonUroHOMETpUK TapMOKJIAPHUHT aHUK-
JIUTUHU AXIIWJIAIl yY4yH TallKd MYXUT TabCUp-
jJjapra Kapliyd KypallMIIHM SHIWMYa €4YUMUIa
SPHUILLIUK.
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EVALUATION OF VEGETATION INDICES DERIVED FROM LANDSAT ETM+ FOR
MONITORING GRAZING IMPACT ON SEMI-DESERT RANGELANDS

Abdurahmanov LI., Bobojonov A.R., Mamatkulov Z.J.
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Tashkent, Uzbekistan.
ilhom.isakovich@gmail.com, zohid3095@gmail.com

Abstract: This research aimed to assess vegetation status via remote sensing techniques using various vegetation
indices in semi-desert and desert environments. The feasibility of applying such techniques is tested for assessing
grazing impact in study area. The main objective of the research was creating a map shows the territory of rangeland
degradation levels in study area for the three years of 2011, 2013 and 2015. Two common vegetation indices
(NDVI, SAVI) were derived from Landsat Surface Reflectance (LSR) imagery. Vegetation Indices results were
correlated to the field geobotanical monitoring results and appropriate values were defined for four degradation
levels (weak, average, strong, very strong). Those values were applied for three years to define a degradation level

in order to monitor grazing impact in the study area.

Keywords: rangeland, remote sensing, vegetation indices, NDVI, SAVI, landsat
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Annotatsiya: Mazkur tadqgiqot yarim cho'l va cho'l mintaqasida o'simliklar holatini turli o'simlik indekslaridan
foydalanib, masofadan zondlash usullari orqali baholashga qaratilgan. Bunday usularni qo'llash imkoniyati tadqiqot
obyektida chorva mollarini boqish ta’sini baholash uchun sinab ko’rildi. Tadqiqotning asosiy maqsadi — 2011, 2013
hamda 2015 yillarda tadqiqot obyektining degradatsiya darajasini ko’rsatuvchi kartalarni yaratishdan iborat Landsat
Surface Reflectance (LSR) suratlari yordamida ikki xil o'simlik indekslari (NDVI va SAVI) hosil qilindi. O'simlik
indekslari natijalari va dala geobotanik monitoring natijalari o’rtasidagi bog’liqlik asosida to'rt xil yaylov
degradatsiya darajalari (kuchsiz, o'rtacha, kuchli, juda kuchli) uchun tegishli o'simlik indekslari qiymatlari aniqlandi.
Mazkur qiymatlar uch yil davomida tadqiqot obyektida chorva mollari boqilishi ta’sini monitoring qilish maqsadida
yaylovlar degradatsiyasi darajasini aniglash uchun qo’llanildi.

Kalit so’zlar: yaylov, masofadan zondlash, vegetatsiya indekslari, NDVI, SAVI, landsat

AHHOTAaUMsA: DTO HCCIEIOBAaHUE HANPABIECHO HA OLIEHKY COCTOSIHUSI PAaCTUTEJIBHOCTU C MOMOILBIO METOIOB
JUCTAHIIMOHHOTO 30HJUPOBAHUS C HCIOJB30BAHUEM PA3IUYHBIX MHIEKCOB PACTUTEIBHOCTU B MOJYIMYCTHIHE WU
MYCTBIHHBIX YCIOBUSX. BO3MOKHOCTh NMPUMEHEHHS TAKMX METOJIOB TECTHUPYETCs Ui OICHKH BJIMSHUS BhIIaca B
oOnactu uccnenoBanus. OCHOBHOW LIENBIO UCCIICAOBAHMS OBLIIO CO3/IaHKUE KAPTHI MOKA3bIBACT TCPPUTOPHIO YPOBHEH
Jierpajaliiy MacToWI B HccienyeMor obmactu 3a tpu roma 2011, 2013 u 2015 rr. JIBa OOBIYHBIX WHICKCOB
pacturensHoctd (NDVI m SAVI) 6bum monmyuenst w3 Landsat Surface Reflectance (LSR) wuzo0OpaskeHwmii.
PacturensHOCTS MHOEKCH pe3ynbTaThl OBUIM COIOCTABICHBI C pPE3YyNbTaTaMH IOJIEBBIX TE€O00OTAaHMYECKHX K
MOHUTOPHHTY M COOTBETCTBYIOIIWE 3HAYCHHS OBUTM ONpEAeTCHBI U1 YeTHIpeX YpOBHEH aerpamannu (ciabas,
CpeIHas, CHIbHAsI, OYeHb CHIIbHASA). DTH 3HAUCHHUS ObUIM IPUMEHEHHI B TEUEHUE TPEX JIST IS ONpPEICICHUS YPOBHA
Jerpajalyy B IeIIX MOHUTOPHHTA BO3ICHCTBUS BhITIaca B FICCIIETyeMOM 00IacTH.

KuroueBble c¢jioBa: mactoWina, AWCTAHIIMOHHOE 30HIAMPOBAHHE, MOKa3aTenu pactuteidbHocTH, NDVI, SAVI,

landsat

Introduction

Nowadays the total land area of Uzbekistan is
44896.9 thousand hectares, hayfields and pastures
21102.5 thousand hectares, which is 47.04 percent
of the total land area [1].

The livestock sector is one of dynamically
developing agricultural sectors of Uzbekistan,
accounting for 46.8%1 of the gross national
agricultural output [2]. The bulk of livestock
output is produced by small household (dehkan)
farms with an average size of 0.15 hectares (ha),
which is the key specific feature of the sector.
Livestock production in dehkan farms plays a
significant social role, because it is the important
source of income and food for rural families [3].

There are 12414.7 thousand cattle, 20680.5
thousand sheep and goats in Uzbekistan [2]. Based
on this, we can see that 0.64 hectares of hayfields
and pastures correspond to each livestock.

According to statutory regulations, it is
indicated that one livestock must be coincided with
1 ha of pasture in extensive technologies. The
number of livestock increased, but the pasture
lands decreased by 11.6 %, from 1990 till 2012 [4].

To stimulate grazing of flocks in remote
rangelands rather than nearby villages it is
suggested to establish a pasture fund to be
supported from land leasing payments as well as
income from environmental services such as
carbon sequestration [5,6].

The vegetation changes of semi-desert and
desert landscapes are temporally and spatially
heterogeneous. Traditional field-based monitoring
methods have failed to sample adequately in time
and space in order to capture this heterogeneity and

thus lack the spatial extent and the long-term
continuous time-series of data necessary to detect
anomalous dynamics in landscape behaviour [7].

Efficient use of pasture resources, reclamation
and environmental problems should be solved by
using advanced technology and efficient methods
is one of the most important issues.

Fortunately, scientists around the world started
long ago to look at the problem of land degradation
and have developed assessment and monitoring
methods. Therefore, assessment methods have
been developed to determine the status of the land,
extent and impact of land degradation and to help
designing  possible  conservation  activities.
Accurate and relevant assessment methods of land
degradation in drylands with a flexible scale
combining socio-economic, institutional, and
biophysical aspects and driving forces are needed
to plan actions and investments to reverse land
degradation, improve socio-economic livelihoods,
and conserve dryland ecosystems and its unique
biological diversity [8].

Remote sensing offers unique opportunities to
monitor grazing landscape processes, reflected in a
large number of studies on land use/land cover
change [9,10]. Its techniques have long been
applied for the quantitative and qualitative
evaluation of vegetation in semiarid ecosystems.
Visible and near-infrared (NIR) multispectral
images are the most useful data to examine
vegetation patterns and corresponding ecological
processes at regional and global scales. Vegetation
indices (VI) [11] derived from remotely sensed
data have frequently been proposed as a method
for predicting green biomass.
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The use of remote sensing in assessing and
monitoring of vegetation, erosion and land
degradation under different environmental
conditions is reported by many researchers. As can
be seen from the above studies that use remote
sensing, the methods can be quite beneficial. These
examples show that integration of remote sensing
with land degradation assessment gives useful
results. A remote sensing tool has been available
for more than 30 years [12]. Remote sensing is
recommended by many users because of its broad
areal coverage, repeatability, and cost and time
effectiveness. It has the greatest comparative
advantage when the scale is small because it can
provide data for a large area at one time.
Therefore, it is, in principle, an ideal methodology
for regional or global degradation assessments
[13].

In remote sensing applications VIs play a
significant role for qualitatively and quantitatively
evaluating vegetation cover by contrasting intense
chlorophyll pigment absorption in the red against
the high reflectivity of plant materials in the NIR
[14]. Studies on the use of remote sensing for
assessing the impact of livestock grazing on
vegetation cover and land degradation in arid and
semi-arid areas are numerous [15,16,17,18,19,20].
In our research we apply and evaluate well-used
VIs from satellite data for detecting grazing
impacts in a semi-desert and desert environment,
and compare it with ground measurements of
vegetation.

The main problem with the method is that the
data should not be used as such alone but should be
accompanied by adequate ground data in order to
obtain reliable estimates. This is one of the reasons
why remote sensing is most often used for
degradation assessments of relatively small areas.
Experienced and knowledgeable people are
required to interpret the data and run the software
[13].

Materials and methods

The research area (1480 km?) comprehends the
territory of the shirkats “Bogdon”, “Orolov”,
“Mustakillik”, “Narvon” the forest agency in
Forish district. It consists of different ecosystems,
including a plain with steppe and semi desert
vegetation (about 20-30 kilometres broad), where
four villages and about 30 shirkat farms are
situated, the foothills of the mountains with mainly
steppe vegetation, where about 25 villages are
situated along the mountain streams and the
Nuratau mountain range in the South, mostly under
the administration of the forest agency [21].

In this research Landsat ETM+ Surface
Reflectance imageries, which represent the wet
season (May-June) of 2010 for correlating to the

field monitoring results, and dry season (August—
September) of the three years of 2011, 2013 and
2015 for applying correlation results, were used.
The list of used Landsat images is given in Table 1
below.

Table 1. Landsat Images used in the research

NdLandsat Scene Spacecraft |Date
Identifier Identifier |acquir
ed

LE71550322010148PF ETM_SLC_O LANDSAT 28-05-

S00 FF 7 10
LE71550322011247PF ETM_SLC_O LANDSAT 04-09-
S00 FF 7 11
LE71550322013252S ETM _SLC_O LANDSAT 09-09-
G100 FF 7 13
HLE71550322015258N ETM_SLC_O LANDSAT 15-09-
PAO1 FF 7 15

Surface reflectance is the fraction of incoming
solar radiation that is reflected from Earth's
surface. Retrieved from satellite images by
correcting for atmospheric effects, surface
reflectance images approximate what would be
measured by a sensor held just above the Earth's
surface, without any effects from the atmosphere
or illumination and viewing geometry. Surface
reflectance is the most basic remotely sensed
surface parameter in the solar reflective
wavelengths (i.e., visible and infrared), providing
the primary input for essentially all higher-level
surface  geophysical  parameters, including
vegetation indices, land cover, and land cover
change etc. Because removing atmospheric effects
increases the comparability between images of
Earth's surface taken at different times, surface
reflectance is also used to detect and monitor
changes on the Earth's surface [22].

Many different methods exist for reducing
background influence on VIs. We selected and
compared two VIs that characterise the vegetation
cover.

Normalized Difference Vegetation Index
(NDVI), where [23]:
NDVI = (NIR-R) (1)
(NIR +R)
SAVI was specifically developed and is

recommended for arid environments to reduce soil
background effects on the vegetation signal and is
calculated as:

SAVI = (NIR —RED) (2)
(NIR + RED + L)

The L is an adjustment factor which varies from
0-1 in accordance with soil background conditions.
The recommended L factor of 0.5 was used for all
images [24].

We used field geobotanical monitoring (figure
1) results which show 4 degradation levels (weak,
average, strong and very strong) in 45 sample

«(1+L)
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points within the study area for the year 2010.
They were defined by using the traditional method
of routing geobotanical research methods and
laboratory deciphering the Landsat satellite
images. For study of seasonal dynamics of forage
on pasture reference sites laid transects 10 m?
areas, which were carried out mowing and
determined biomass of forage plants. Types of
rangeland pastures were allocated according to the
scheme of typology [25].

Figure 1. Geobotanical monitoring processes in the
research area

Weak — vegetation is characterized by full
composition and structure, good life conditions and
normal resumption most species, with weak signs
of deterioration of the vegetation (the appearance
of traces of weed species, a slight decrease in the
abundance of fodder species).

Average (moderate) — noticeable adverse
changes in the composition and structure of
vegetation: growing an abundance of xerophytes,
ephemeras and weedy species, they begin to play
the role of subdominants; reduced abundance of
food plants deteriorates their living condition and
renewal; reduced projective cover.

Strong — the composition and structure of
communities disrupted, changed set dominate and
subdominants (dominated by ephemeral, uneaten,
weed species). Status of fodder plants depression,
renewed weakness. Pastures knocked out, grass is
sparse, low productivity.

Very strong — pastures strongly stamped,
indigenous communities were replaced by
secondary phytocenosis with the dominance of

weed species and ephemeral and very low
productivity.

NDVI and SAVI methods were applied for the
Landsat ETM+ SR image of 2010, and the mean
value for the 5*5 neighbouring pixels was
calculated for each pixel of the result image of
those methods by using software Erdas Imagine
2014.

The ranges of values for 4 degradation levels
were defined by correlating NDVI and SAVI
values itself and mean values of them to field
geobotanical monitoring results for exact points.

Results and discussion

First of all, we created subset and layer stack
the required bands (1-5 and 7) for all satellite
images to define and show only the territory of the
study area by using AOI (area of interest) method.
Then NDVI and SAVI were calculated within the
unsupervised classification method for the image
of 2010 year. The area was very homogeneous, so
that the mean values of the pixels of the NDVI and
SAVI result images were calculated as well.
Appropriate values for the field monitoring sample
point were derived from the images and those
values correlated with degradation levels (Figure
2).

The results showed the correlation values were
0.259, 0.283, 0.261 and 0.263 for NDVI, NDVI
mean, SAVI, SAVI mean methods respectively.
So, we could decide that NDVI mean values were
correlated with degradation levels better than other
values. That’s why we used those values for
defining the ranges of values related to degradation
levels (Table 2). Those ranges were used for the
time series analysis of the Landsat images of the
years of 2011, 2013 and 2015 in order to show the
degradation level of study area which can help us
to monitor grazing impact.

We obtained 3 new raster layers for NDVI from
Landsat images and other 3 new raster layers for
NDVI mean from NDVI images for the years of
2011, 2013 and 2015 respectively. Those NDVI
mean raster layers were used to classify and show
the degradation level of vegetation. In total 3
images were created for showing grazing land
degradation status which can help us to monitor the
grazing impact in study area (Figure 3).

Table 2. NDVI mean values corresponding to
degradation levels
NDVI

Degradation NDVI Degradation
mean ean
level level
value value
0.10-0.13  verystrong  0.20-0.25 weak
0.13-0.16 strong 0.25-1.00 | no degradation
0.16-0.20 average
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Figure 2. Comparison of NDVI, NDVI mean, SAVI
and SAVI mean using degradation levels

The fig.3 shows that the 2013 have particularly
pronounced numbers of higher NDVI values
(green) than other years and the most of territory
were strongly degraded (red) in 2011. Actually, a

dry season time series of scenes were used because
wet season scenes tend to capture the dynamics of
the more ephemeral components of plant
communities such as annuals. Dry season scenes
are appropriate for this analysis because they are
constrained to the more permanent ground cover.

Legends

[ rock

M barren land

Ml very strong degradation
[ streng degradation

[ average degradation
[ weak degradation

Ml no degradation

Figure 3. The dry season time series of NDVI images
of the research area (Forish district)

Figure 4. Rangeland ecosystem of Forish district

Conclusion

This research shows that Landsat ETM+ can be
used to delineate vegetation change in ecosystems
threatened by grazing land degradation in semi-
desert and desert environments such as Forish
district (Figure 4).

Vegetation indices derived from remotely
sensed data are capable of estimating vegetation
degradation levels on semi-desert and desert
rangelands.

The methodology used in this research shows
quantitatively that at 30 m spatial resolution both
SAVI and NDVI have comparable performance to
detect vegetation cover in the study area.
Nevertheless, while correlation between the
vegetation indices values and degradation levels,
the NDVI values were better correlated than SAVI
values during our research. SAVI is still correlated
to degradation level of vegetation but with a lower
accuracy than NDVI.
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Hence, it is recommended to use NDVI index to
produce vegetation maps for Forish district.
Finally, this research confirmed the adequacy of
more popular NDVI vegetation index over the
SAVTIin desert and semi-desert zones.
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Abstract: The control of agricultural subsidies in the EU is strictly regulated. The satellites provide relevant and
complete free and open data which allows monitoring of all agricultural areas in the Member States. However,
narrow parcels are not suitable for controlling. Areas smaller than 0.3 ha and narrower than 10 meters should be
excluded from monitoring, as recommended by the EU. The present article explains how to determine the shape

factors of parcels for accurate analysis.

Keywords: shape factor, land structure, geoinformatics, agricultural subsidies

Introduction

Monitoring of agricultural subsidies were
traditionally carried out at the place in question.
However, GIS-based analysis of satellite imagery
has allowed remote sensing of support. The goal is
to fully automate the monitoring of all parcels
while reducing the rate of on-the-spot checks.
Member states can voluntarily introduce the new
system, which is going to take 3 years. All
advanced techniques can be used, but Sentinel
satellite imagery is recommended. Sentinel-2 can
be used to separate soil and vegetation, to
determine the characteristics and phenological
status of vegetation, and to delimit non-agricultural
areas. Sentinel-1 can be used successfully to
determine the structure, volume and moisture
content of vegetation and to examine the structure
of the soil. Only aspects that cannot be controlled
by monitoring require classic on-the-spot
verification. Areas smaller than 0.3 ha and
narrower than 10 meters should be excluded from
monitoring, as recommended by the EU. Due to
the fragmented ownership structure in Hungary,
thousands of parcels do not fulfill this condition.
[1][2]

According to the 2010 land use registry, on the
average [3]:

* the number of land parcels used by a private
person is 4.44 pieces

 the size of land parcels used by a private
person is 9.54 hectares

*the number of land parcels
professional farmers is 39.42 pieces

* the size of land parcels used by professional
farmers is 296.38 hectares

Bipolar land structure can be found in Hungary:
there are either small land holdings or large land
holdings; there are no medium sized agricultural
holdings (See Table I). In the last few years it has
become better and better and more and more farms
over 50 hectares have been made. The rate of large
land holdings belongs to the lowest in the
European Union. With its 3,9 % Hungary is behind
the average of 11 %. Nowadays there are about

used by

3,3 million landowners who have 2 hectare
agricultural field and 1 million acquire incomings
from land renting.

Table 1.The distribution of the farms in Hungary

Number of|Distri- |Area Distri- |Avera-
holdings  |bution |(thou- |bution |gearea
(thousands) (%) sand ha) (%) (ha)
under
10 ha 279,3 78,5 | 758,9 | 11,7 | 2,7
}112'30 471 132 | 7979 | 123 | 169
}31;)-100 20,4 5,7 | 10644 | 164 | 52,2
100300} ¢ ¢ 19 | 1153 | 17.8 | 169.6
ha
over
300 ha 2.4 0,7 | 27193 | 41,8 | 1133
sum- 356 100 | 64935 | 100 | 182
total

Hungarian Ministry of Agriculture (2011)

Although Hungary is below the EU average in
terms of average farm size (Figure 1.), screening of
non-controllable parcels may be necessary in other
Member States.
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Figure 1. Average size of non-fragmented land parcels

[4]

Methodology for determining the shape
factor

The size and shape of the parcel also play an
important role in evaluating the land. On the basis
of experience, the shape and size factor influence
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the market value of a parcel by = 10%. Area is an
objective, well-defined attribute. However, width
is no longer a clear category, as most of the land is
not regular rectangular. A study [5] gives the
following definition of the parcel shape:

Shape factor=(+/area/perimeter)*area®! )

Considering the average Hungarian land
structure, both area and form influence the final
score in the equation. This dimensionless number
can be used to filter out parcels that are unsuitable
for monitoring. If the shape factor of a parcel is
less than 0.21, the parcel is 87.6% likely to be
unsuitable for remote sensing monitoring. This
threshold is based on a set of 1000 data series. The
area is between 0.2 and 0.4 hectares, with a trunk
of no width between 7 and 12 meters from the
randomly issued mark.

Table 2.Excerpt from the 1000-pattern dataset.

Ind f
Area |Width|Shape|Index of | Index of [Komplex =

Nr.
J [hectar]| [m] |factor| area width index

shape
factor

Parity

534 0.22 10 0.22

535 0.32 12| 0.23

536 0.39 9] 0.16

537 0.29 11| 6.22

538 0.37] 9] 0.16

539 0.20 7| 0.16

540 0.21 11| 0.25

541 0.22 11| 0.24

542 0.36] 7| 03
343 0.25 3 0.17
544 0.25 8 017

545 0.36 11| 0.20

546 0.40 10 0.18

547 0.23 9| 0.20
548 0.23 9] 0.20
349 0.38] 3 0.15

550 0.36 7| 043

551 0.26 10 0.21

552 0.21 10| 0.22

553 0.24 12| 0.25

534 0.38] 10 018

555 0.36 12| 0.22

556 0.24 8] 0.19

557 0.21] 10| 0.22

558 0.30] 11| 0.21

359 0.28] 10| 0.20

DD—IDHD—'DOD—'D—'D—'DOHHDDHHDD—'D—'D—'DHDDD—':
[ e = e L = e =0 e e el el = el Wl el = = el el = L =T e}
[ e = e L K= e Il e e el =T el el el e =
=R =R =R R = e E= T R L e Il [ el [ el el el E= B = el el R= N e =N =
[l I el = e I el el =0 = B e el I el el = el el el = = Wl el = el Ll =)

560 0.30 11 021

If the shape or area is incorrect, the metrics in
the table will have "1". If the area index or the
width index is set to "1", the complex index is also
set to "1". The shape factor index takes on "1" if it
is less than 0.21. The parity between the shape and
the complex index is shown by "Parity". Its
average value after analysis of 25 different datasets
is 72.44%.

Analysis in the sample area

Hungarian Ministry of Agriculture has merely
provided the data of Mesterszallas for the analysis.
This village is on the Great Hungarian Plain. It is
42.92 km2 and its population is 702 people. 508

land parcels have been involved in the planning.

Mesterszallas

ewishery

Shape factor
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HDT 2/ EOV: EPSE Frojection
[ A
1] 1 2 i

Figure 2. Shape factor of parcels in the sample area

Shape factors were calculated for all plots of
the sample area (Figure 2.). As a result of the
analysis, 25 of the 508 plots are not suitable for
remote sensing monitoring based on the index.
Therefore 4.92% of the parcels require field
inspections. This is also confirmed by the separate
inspection of the parcels.

Summary

There is a tendency to automatically check
agricultural subsidies based on satellite imagery.
However, not all parcels are capable of remote
sensing control. The objective and fast method of
GIS based shape factor calculation helps decision
making. Based on the results presented in this
paper, the shape factor, which is used to evaluate
parcels, can be used to filter out parcels unsuitable
for remote sensing monitoring.
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Abstract: Data acquisition for geoinformatics cannot be done continuously, but by discrete sampling of the
object or phenomenon. The sampling involves errors on the knowledge of the continuous signal due to the loss of
information in the sampling procedure. In the present study, an analysis of the sampling errors is provided in order
to get a deeper understanding on the limitations pertaining to the discretization. The analysis is than subsequently
performed for a case study, namely for different realizations of the Hungarian Gravimetric Network.
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Introduction

Data acquisition for geoinformatics contains
collection of spatially and/or temporally changing
features, which are continuous by nature. No data
acquisition can be done continuously, but by
discrete sampling of the phenomenon.Discrete
sampling often then considered to be uninterrupted
sequences of continuous data, which results in an
underestimation of the actual phenomenon.Details
on sampling theory see [9], [10] and [12].

The sampling by its discrete characteristics
involves errors on the knowledge of the real
continuous phenomenon. Without understanding
the limitations of the discretization, the observed
phenomenon may be interpreted falsely. In the
present study, an analysis of the sampling errors is
delivered.

Note, that in practice the discretization is often
obtained by determining averages over a finite
segment of the data, resulting in aliasing the point-
wise data by the block averaging. The general
theory and its consequences are discussed by [3],
while its application on spatial (2D) data is by [4].
In this study, however, the discretization is
considered to be performed point-wisely.

Methodology

As [3] has discusses, theoretically any signal
can be interpreted as infinite number of periodic
signals as Fourier transformation provides such a
decomposition.

f(6) = X0 Assin(2rfst + ) (1

Note that in practice no full equivalence of the
original and the Fourier transform signals can be
achieved as the transformation can make use of
only finite numbers of frequencies,and also due to
numerical limitations. Assuming, however, in this
study that the Fourier transform can fully reserve

the information content of the original signal, the
effect of discretization can be discussed by
concentrating on periodic signals.

Figure 1 and Figure 2 display an example of a
periodic signal, which is sampled with a certain
sampling period. Let T refer to the period of the
signal, and AT to the sampling period. If the
sampling period is sufficiently fine, then the signal
can efficiently be approximated by assuming
linearity between two consecutive points. In
practice, for sake of simplicity, such a linearity is
assumed; accordingly, linear interpolation is used
for approximating inner values of the signal, c.f.
dashed line on Figure 1. However, in cases of
obvious inappropriateness of linear interpolation,
more delicate interpolation methods can be
applied, such as cubic spline interpolation on
Figure 2.

Figure 1. Sampled signal is approximated by linear
interpolation.

¥

Figure 2. Sampled signal is approximated by spline
interpolation.
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As in case of an ‘appropriately’ sampled signal,
intermediate values are assumed to be determined
with ‘appropriate’ accuracy by linear interpolation,
thus it is used very often, therefore the present
study deals with this issue.

Let’s assume that the periodic signal with a
period of T (equivalently can be described by its
frequency, w = 1/T ) is sampled regularly by a
constant sampling rate, AT = 1/f;, where f; is the
sampling frequency. The dimension of the signal
may range at different scales, even the content of
the signal can be different, e.g. time in seconds,
hours, years, ages or length in mm, m, km, AU.
Therefore, instead of discussing actual reliable
scales and magnitudes, in the present analysis the
periodic function is characterized by its amplitude,
A and frequency, w = 1/T, while the sampling is
defined by the sampling rate, AT =1/f;, or
equivalently by theratio of the frequency of the
signal, w and the observation, f;

).

. S

e Ry Xz

Figure 3.Errors due to sampling a periodic signal and
approximating by linear interpolation

The amplitude, A is set arbitrarily to a unit, and
error estimation due to the sampling is performed
by considering two parameters: the frequency, w
of the signal, and the ratio N. The error estimates
are provided in percentage of the amplitude, A.
Beyond A, w and N, also the phase of the signal,
¢is used for defining the periodic signal, however
the calculus later is performed independently of
this variable. All in all, the periodic function is
defined as

f(x) = Asin(2rwx + ¢) 3),

where x is the independent variable. The
sampling affects the knowledge of the observed
signal between the sampling epochs. Therefore,
sampling error is modelled here as the difference
of real and the (linearly) interpolated values.
According to Figure 3, when the function value at
an arbitrary epoch, x; falling into the interval of [x;,
Xi+1], the error due to the sampling becomes the
difference of the real, f{xi) and the interpolated,
fin(xx) function values, &.

The interpolated function value, fi«(x;) can be
derived by considering it as a point of division, i.e.
it divides in a ratio of (xz-x;) : (xi+;-x) the join of
points ( x;, f(x;) ) and (x4, f(xiv1) ):

For () = Ocip1=xp) f () + (=) f(x41)
mnm -

4.

Accordingly, the sampling error at this epoch
becomes

e = f(xr) = fine () = f () —

_ (ipa ) f o) + O —x) f (K1)

Xi+1—Xi

Xit1—Xi -
+1 L

Note that the difference of two consecutive
abscissae (in the denominator of the second term of
the righthand side) is the sampling interval, AT =
X;+1 — X;. The sampling error can be estimated by
the L1-norm of the sampling error over the [x;, x;+/]
interval, as it is the mean of the & differences at all

epochs,
L1([x;, xi44]) = xin —f;i+1|€(X)|dx (6).

The integral provides the area between the real
and interpolated curves, which is then
subsequently divided by the sampling interval. By
rigorous calculus, a closed-form for the L1-norm
(inserting (3) and (5) to (6)) can be derived by
solving the definite integral of

L1([x x;41]) =
(%41 —x) Asin(2mwx;+¢)+
+(x—x;)Asin(2rwx;, 1 +¢)

AT

in+1|£|

dx

f;‘_"“ Asin(rwx+ )
L

(N,

AT
resulting in

L1([x;, xi41]) = |C - cosQRrmwx; + ) + S -

sin(2rwx; + ¢)| (®),
where
— _A -
= sin(2rwAT)
—r cos(2mwAT) 9)
and
s=424_14 sin(2rwAT) — écos(27w)AT)(1O)
2 2mwAT 2 )

Making use of the C - cos(a) + S - sin(a) =R -
sin(a + ¢) conversion, the parameters C and S
can be replaced to R and ¢ as

L1([xi, xi41]) = R - [sin(rwx; + ¢ + )| (11),

where
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_ 4 [(14+m?2N?) — 2n Nsin(2nN) —
R= \/Ezmv\] —(1 —m?N?)cos(2mN)

(12)
and
1-tNs (2mN)—cos(2mN) (13)
—mN+sin(2rN)—ntNco (27N) ’

In (11) and (12) N = wAT = A?T is the ratio of
the sampling interval and theperiod of the signal,
c.f. (2). In (11) it is also multiplied by A, which
provides the scale (and the unit) of R, i.e. it works
as the scale factor of the ordinate of the figure,
while only the ratio N is relevant along the
abscissa.

Discussion

When sampling error of a periodic signal is to
be estimated, it should definitely be kept in mind
that it highly depends on which part of the signal it
takes place, c.f. on Figure 1 the errors are
apparently larger at the extremes (peaks) than
around the inflection points.

Equation (11) to (13) provides an analytic
formulation for the periodicity of the sampling
error using the L1-norm. These equations indicate
that it purely depends on the ratio of the signal
period and the sampling interval, N.  The
periodicity of the sampling error is displayed on
Figure 4 for an arbitrary example of N=0.05 ratio.
It shows that the periodicity of the error is tied to
the periodicity of the signal, but with a phase lag
(it is 9° in this example). It also shows that for
such a case the maximal error is 0.82% of the
amplitude of the period of the signal.

@ = arctg

Sampling error for N=0.05 (R=0.82, $=9")

Sampling error [%)]
[= (=] [=
i < {=2]

e
w

% [radian]
Figure 4. Sampling error (based on L1-norm) of a
periodic signal with N=0.05 ratio.

As in error theory basically, the L2-norm is
used for error estimates (namely the standard
deviation, or the second central moment), alsothe
L2-norm of the sampling error has been derived,
though it results in not such an elegant closed-form
solution as equations (11) to (13). The L1 and the

L2 errors are shown on Figure 5 for a range of N
ratios in the interval of [0.01, 0.5]. The limits were
chosen considering practical aspect. The tested
finest resolution was 0.01 (equivalent to 10
samplings per each period), which has resulted in
negligible, 0.03% and 0.04% errors using the L1-
norm and the L2-norm, respectively. The tested
largest ratio was chosen in accordance with the
Nyquist criterion, which says that meaningful
frequency components of the properly sampled
periodic signal exist below the half of the period of
the signal, i.e. the Nyquist frequency,see e.g. [8].
For this extreme case, the sampling error was
found to be 63.7% and 70.7% for the L.1-norm and
the L2-norm, respectively.

L1=norm and L2-norm sampling errors

10°

Sampling emor [%]

===:Linom| |
L2-noemn

0 005 01 015 02 025 03 035 04 045 05

N[
Figure 5. Sampling error for ratios ranges from 0.01
to 0.5.

Case study: the Hungarian Gravimetric
Network

In order to indicate the relevance of the errors
contaminated by the sampling, a case study
explained in [5] is to be recited. In that study the
comparison of two epochs of the Hungarian
Gravimetric Network (MGH) has been provided.
The first epoch of the network was dated to the
1950s, labelled as MGH-50 [2], while the second
one is dated to 2000, referred to as MGH-2000 [1].
The distribution of the gravimetric stations is
shown on Figure 6 for MGH-50 and on Figure 7
for MGH-2000.
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Figure 6. The point distribution of the MGH-50
gravimetric network
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Figure 7. The point distribution of the MGH-2000
gravimetric network

The covered area (the area of the country) is
approximately 93000 km?, the number of stations
is more than 900 for both the MGH-50 and the
MGH-2000 networks, the gravity interval of the
country is approximately 350 mGal. Thethe
distance between gravimetric stations is roughly 10
km, thus it provides a nice coverage of the country
for capturing the relevant features of the gravity
field.

For historical reasons, however, most stations
of the MGH-50 network has been perished,
accordingly, most points of the MGH-2000 are
newly established stations. In fact, there are only
13 identical stations of the two networks. Apart
from the change of the gravity by time (which is
not striking due to the moderate tectonics of the
area), the two networks are meant to present two
independent description of the same phenomenon,
that is the gravity field of Hungary. The gravity
field is visualized on Figure 8 and Figure 9 as a
result of a spatial interpolation of the MGH-50 and
MGH-2000 networks, respectively. The
interpolated gravity fields for both cases are
dominated by the well-known South to North
tendency, otherwise the tiny details may differ.

On Figure 10, the difference of the two
interpolated gravity fields (Figure 8 and Figure 9)
is displayed. Even though the difference of them is
in the range of some mGals, there are striking
outliers reaching even the 100 mGal value. This is
very much, which cannot be interpreted neither
with the temporal variations of the gravity field nor
with observation errors. This difference is
obviously a consequence of the different sampling
of the gravity field.

By making use of the formulations above, the
adequacy of the resolution of the Hungarian
gravity network can be tested. According to
equation (12), with stations located about 10 km
distance from each other, features of the gravity
field can be observed with 5%, 1% and 0.1%
sampling error up to a resolution of 0.18 km, 0.42
km and 1.33 km, respectively. Indeed, local gravity
anomalies can be relevant with even finer
resolutions, therefore it is obvious that the 10 km

distance between the stations are capable only for
capturing middle wavelength gravity field

variations.

850

300 .|

0
E 390
E

750

m

8§50 .|

43 _

B5
48
s
47 —
465 N § = =
45 S 1 -
455 - 18 i o
% 1
. -
i 1 i

a0 S0 SRGAND BR0EO00 SA0E0 Sa0700 SROG00 SE0a00

Figure 8. Interpolated gravity field based on the MGH-
50 gravimetric network data. The values of the
colourbar are in mGal unit.

L i ..
260500 980600 Sa0700

S80400

S80200 960300 980800 S60a00

Figure 9. Interpolated gravity field based on the MGH-
2000 gravimetric network data. The values of the
colourbar are in mGal unit.
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(Figure 9) gravimetric network data. The values of the
colourbar are in mGal unit.
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Amore reliable and informative test can be
provided if also the magnitude of the observable is
considered. Since the gravity field sums up of
gravity features at different scales (ranging from
local to global), the spectral behaviour of the
gravity field should be modelled. In our case it is
approximated by the Kaula’s rule of thumb [7],
which isexpressed in equation (14) for gravity
anomaly, Ag:

o(8g) =" (n—1)- 221075 (14).

The Kaula’s rule of thumb estimates the signal
content of gravity as a function of the spherical
harmonic degree, n,for an Earth with an average
mass Mand an average radius R.The ‘classical’
rule of thumb (referring to the potential) is
converted to gravity anomaly, Ag by multiplying it
with the transfer function of the spherical harmonic
expansion of the gravity anomaly. (For detailed
explanation about the physical content of the
Kaula’s rule of thumb see [6] and [11]).

The spherical harmonic degree, n can
approximately be related to the scale of the gravity
content, i.e. to the spatial resolution of the features
of the gravity field (described by a wavelength T).

T(ag) = 2= (15).

By making use of (14) and (15), Figure 11
shows an estimate of the gravity field content by
the spatial resolution according to Kaula’s rule of
thumb in logarithmic scale. For the discussion
below, let us clarify two terms highly used in
geoinformatics and geodesy, in general: omission
error refers to those errors, which are committed
due to omitting certain parts of the frequency
spectrum, while commission error refers to the
errors provided by the involved frequencies.
Certainly, the total error is a combination of the
omission and commission errors, and one can only
attempt to separate them based on the spatial
resolution of the observed total error.

107 ¢ VE— ey ey |

Kaula
= = =] {-norm
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leg(T) [m]
Figure 11. Signal content of gravity anomaly based on
Kaula’s rule of thumb vs. sampling error (by L1-norm
and L2-norm as well) according to a sampling rate, AT
of 10 km.

The sampling error is estimated by L1-norm
and L2-norm using equation (12).The value of the
sampling rate has been set to AT = 10km, and the
values of N were determined by using T as the
independent variable. The resulted curves are
shown on Figure 11. The maximal value of N was
0.5 according to the Nyquist criterion, which is at
the distance of 20 km. The N = labscissa is
displayed on the figure by a vertical dotted line,
which refers to the T = AT = 10km value. By any
mean, signal content below T = 10km is appears
as noise in the signal, as the corresponding
frequencies are overlooked (not sampled) by the
AT = 10km sampling rate. The omission of the
signal content of the short wavelength gravity (i.e.
at less than 10km resolution) may particularly be
relevant at mountainous regions, where the gravity
may change more sharply, the gradients of the
gravity are larger. Basically, omission error of the
short wavelength gravity is the primer source of
100 mGal large, very localized outliers on Figure
10.

Beyond the omission error, the commission
error due to the sampling is also large: according to
Figure 11, the sampling generated error reaches the
signal at 28.1 km (L1-norm) and 26.8 km (L2-
norm). A signal is reliable up to that point where
its noise content is at least one order of magnitude
smaller than the signal content, i.e. the Signal-to-
Noise ratio is 10. In the case of Figure 11, this is
reached at 73.8 km (L1-norm) and 70.7 km (L2-
norm), so any smaller scale gravity information
can be gained only quite uncertainly due to the
commission error.As in an actual case both the
omission and commission errors affect the
solution, the gravity field with 10 km sampling
may describe properly the gravity field features up
to 100 km resolution only.

Summary

Sampling of continuous signals cannot be
avoided for practical applications therefore
sampling errors are contaminating the knowledge
of the continuous signal. In order to check whether
the sampling is sufficiently fine for a certain
application, a simple test on the sampling rate can
be performed. In this study, analytic formulation
for L1-norm sampling error estimate of a periodic
signal has been delivered in a closed form. Also,
the L2-norm error estimate has been derived
making use of a symbolic programming module of
Matlab, which has not been presented here but
applied for the tests. According to the results, the
5%, 1% and 0.1% errors can be reached by
N=0.177, 0.078 and 0.025, equivalent to 6, 13 and
41 samples per period, respectively.

As an example, the case of the Hungarian
gravity network is analysed. With stations located
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about 10 km distance from each other, both
omission and commission errors were found to be
relevant. Fine features of the gravity field are
largely contaminated by the omission of the
gravity signal over less than 10 km scales,
resulting in huge, local peaks in the gravity
anomaly error map on Figure 10. Commission
error was found to be relevant up to a resolution of
approximately 70 km. As in an actual case both the
omission and commission errors affect the
solution, the gravity field with 10 km sampling
may describe properly the gravity field features up
to 100 km resolution only. For reducing the spatial
resolution, the sampling density should be
increased further.
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MAP READING PERFORMANCE INFLUENCED BY ATTENTION-RELATED PROBLEMS
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Abstract: Differences in attentional properties might have a serious impact on interpretation of certain map-

related information. The aim of the present study was to reveal the link between self-reported attentional problems
and performance related to interpretation of different map types describing earthquake distribution. Twenty-four
B.Sc. students (Land Surveying and Land Management, aged between 21-26 years; mean: 22.7, SEM: 0.3; seven
females) were involved in the study after informed consent. The Adult ADHD Self-Report Scale (ASRS) Symptom
Checklist was used to evaluate attention-related problems, and specific tasks related to pre-set earthquake
distribution maps were addressed. Both 2 and 3 dimensional maps were applied. Spear-man-correlation patterns and
General Linear Model was used for statistical analysis. Self-reported attention problems were inversely correlated
with the performance on 2-dimensional maps, while no similar correlation was pre-sent in the case of 3-dimensional
maps. General Linear Model outlined a major significant difference between the categorically distributed groups of
students with high and low self-reported attentional problems on 2-dimensional maps, while no difference was
present in the performance of 3-dimensional maps. Despite the low case number, a robust and differential effect was
observed, what might have a major impact on the interpretation of different map types.
Keywords: ASRS, attention, map-design, performance

Introduction

During recent years a new generation called
“Y” appeared in higher education which is
characterized by short attention span [1]. Images
like maps easily communicate complex messages
[2]. Maps have an important role in learning
processes, they help us in spatial cognition, reveal
unknown phenomena, and hidden connections.

Cognitive processes are crucial both in map design
and its interpretation, and recent influential studies
directly encourage researchers to focus on specific
cognitive aspect [3,4]. Attention and interpretation
are among these processes, albeit to our best
knowledge, no previous study addressed the
number of inattention symptoms on map
performance.
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In a previous research maps to communicate of
danger of earthquake to citizens were used. The
results showed that different visualization methods
can contribute to cognition process in diverse ways
[5, 13, 14].

Short attention span means a common problem
(in clinical terms, up to 7%, [6]), but also it affects
map usage. The aim of the present study was to
establish  correlation pattern between map
performance and self-reported inattention problems
on different map design. In the study maps were
applied which were already investigated, so the
results of the recent samples could be compared to
the results of previous tests. The study addressed
directly 2-dimensional and 3-dimensional maps, as
major differences could be observed in recent
studies in relation to specific cognitive domains in
this respect [7]. According to our hypothesis, an
inverse correlation was expected between
inattention symptom and 2-dimensional map
performance. In the case of 3-dimensional maps, a
significantly weaker link was suggested.

Methods

Twenty-five BSc students from land surveying
(Obuda University, Alba Regia Technical Faculty
Institute of Geoinformatics) were asked to
participate voluntarily in the present study, after
informed consent. The study was approved by the
Joint Psychological Ethical Committee (EPKEB)
for the cooperative research between University of
Debrecen and Obuda University. One student did
not fill out the test maps, thus the data from the
remaining 24 students were used (aged between
21-26 years; mean: 22.7, SEM: 0.3; seven
females).

Test maps

The test maps were originally used to test
usability of earthquake maps. From that study five
2-dimensional maps and two 3-dimensional were
chosen. The data source of the maps was the
Hungarian Earthquake Catalogue which contains
information about location, magnitude, and energy
of earthquakes from 456 B.C till present days [8].
This information was used to help citizens to
identify places with higher risks connected to
earthquakes. The maps which were used in the
present study were labelled as Map 2 till 6, and
Mapll and 12. The represented data on 2-
dimensional maps were magnitude in case of Map
2, released energy in case of Map 3, 4, 5, number
of earthquake in case of Map 6. In case of 3-
dimensional maps released energy on Map 11 and
number of earthquakes in case of Map 12 was
depicted (Figure 1. and Figure 2.)

Different visualization methods were applied to
different representative aspects. Map 2 showed
different magnitudes with graduated point

symbols. This type of visualization is widely used
on earthquake maps, traditionally the magnitude is
one of the most important attribute in visualizing
earthquakes. However, the problem occurs as these
phenomena are connected to seismological active
areas, where the majority of seismic activities like
earthquakes happen therefore activities in different
time slots are covering each other. Map 3 depicted
energy release with graduate point symbols, where
the same problem occurs as in case of Map2. Map
4 used graduated point symbols showing energy,
but the data was handled with a special aggregation
method developed previously by Podor&Kiszely,
2014 [5]. Here the results showed all the
aggregated values of all released energy during
earthquakes happened in a region, so point
symbols were not covering each other. Map 5 and
6 were different density maps, where IDW
interpolation was used to create a surface from the
point data. On both maps the different shade of
orange were applied. Although on Map 6 the
density map were supplemented by isolines.

In case of 3-dimensional maps the base map
was also a density map, it was used to generate an
artificial 3D surface where the “height” showed the
extent of released energy in case Mapll, and the
total number of earthquakes happened at certain
region in case Map 12 (Figure 2.).
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Questions designed to test map-understanding

The test consisted of 24 questions related to 8
maps. Altogether 14 questions were asked
connected to 2-dimensional maps, and 10
concerning 3-dimensional map design. According
to the illustrated information the same type of
questions and task were applied for 2D and 3D
maps.

The participants were asked to define 2
settlements where magnitude was bigger than M3
(Map2); how many times more energy was
released in Szombathely than in Gyér (Map3,
Map4, Map11); where was the earthquake with the
biggest energy released (Map3, Map4, Mapl1); to
define how many energy was released in
settlements  Székesfehérvar,  Szazhalombatta,
Szom-bathely, Miskolc. The participants were
asked to create the ascending sequence according
to released energy of the earthquakes between
Budapest, Dunatjvaros, Kecskemét, Mor,
Szombathely (Map5, Mapll); to find out how
many earthquakes was in the settlement
Székesfehérvar, Szazhalombatta, Szombathely,
Miskolc (Map2); how many earthquakes were in
Budapest, Dunatijvaros, Kecskemét, Mor,
Szombathely (Map12).

The questions were focused on (1) to what
extent could participants estimate where the
biggest earthquakes were; (2) to what extent could
participants compare the magnitude, the number of
earthquakes, and the extent of re-leased energy;
and (3) to what extent could participants put the
seismic regions in ascending order according to the
magnitude of past earthquakes.
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The answers connected to test maps were
counted and the total score was taken into
consideration. Each answer could get a score 0 -
wrong, 1 -acceptable or 2 — good.

Self-reported attention problems

Additional to the ArcGIS maps, participants
were given the Adult ADHD Self-Report Scale
(ASRS) Symptom Checklist [9, 10]. This self-
reported checklist consists of 18 items, 9 related to
attention  problems, and 9 related to
hyperactivity/impulsivity problems. The Hungarian
version was also introducedin a large international
cohort [11]. The items are identical to Attention-
Deficit/Hyperactivity Disorder (ADHD) DSM-IV
criteria [12].The ASRS is used only for screening
clinical problems related to ADHD, but solely
cannot be used to evaluate the condition. In the
present study, this self-reported scale was used to
evaluate personal functionality in terms of ADHD
related problems. The number of items of both the
attentional problems and the
hyperactivity/impulsivity scale within the clinical
range were considered. Symptoms of attentional
problems contain items like “How often do you
have difficulty getting things in order when you
have to do a task that requires organization?” or
”How often do you make careless mistakes when
you have to work on a boring or difficult project?”,
while symptoms of hyperactivity/impulsivity
consist items like "How often do you fidget or
squirm with your hands or feet when you have to
sit down for a long time?” or "How often do you
have difficulty waiting your turn in situations when
turn taking is required?”. The participants were
also divided into two groups according to their
attentional problems symptom checklist results.
According to the DSM-5 [6], participants with four
or less inattention symptoms were considered into
the group of low symptoms (N=14), while
participants with five or more inattention
symptoms were considered into the high symptom
group (N=10).

The procedure

After the informed consent, participants were
addressed the ASRS Symptom Checklist, then
participants were asked to make their tasks related
to the test-maps. At the beginning of the
experiment some settlements were defined and
showed on Mapl, which served as a reference data
layer showing the municipalities of Hungary for
the participants in order to be easier to find and
identifying them on the other test maps. This task
was not calculated into the results.

No time constrain was defined. The test lasted
up to 35 minutes.

The participants conducted the tasks in a
computer lab. The maps were prepared in ArcGIS

at 1:3 million scale. This scale allowed participants
to analyze the map as a whole on the screen.

The tests were designed on an e-learning
platform, and the participants used this platform
while answering the questions and examining the
maps.

Statistical analyses

Statistica 7.0 program package was used to
analyze the link between map performance and
ASRS symptoms. Spearman’s correlations were
run between symptom checklist and map
performance  variables. Additional to the
correlation patterns, a General Linear Model was
also used to analyze group differences in the case
of 2-dimensional and 3-dimensional maps between
the low and high inattention symptom groups, as
defined earlier. The level of significance was set at
p=0.05.

Results

According to the overall map performance, the
maximum score was 40 out of 48 points, the
minimum was 24, the mean was 34.9 points.

In the population studied, the number of
inattention symptoms was 3.3+0.4 (mean+SEM),
while the number of hyperactivity/impulsivity
symptoms was 2.2+0.3. From the maximum
scores, students reached 76.0+2.4 percent on the 2-
dimensional maps, while 68.1+2.9 percent on the
3-dimensional maps.

Hyperactivity/impulsivity symptoms did not
correlate with the percentage of perfect responses
or with the map scores on different map types
(Table 1). In contrast with the above finding,
inattention symptoms showed a highly significant
inverse correlation pattern with the map-related
task performance (Table 1), but only in the case of
2-dimensional maps.

Table 1. Spearman'sCorrelations
(behavioraldimensionsandperformance)

Correlation N rSnF;?]aE t(N-2) Ier\)/-el
Hyperactivity-impulsivity symptoms
& D-2 Map Score % 24 | -0,022 |-0,103 {0,919
Hyperactivity-impulsivity symptoms . .
& D-2 Map Perfect Responses 24 | 0086 | -0406 10,689
Inattention symptoms & D-2 Map
Score % 24 | 0,601 |-3,525 0,002
Inattention symptoms & D-2 Map )
Perfect Responses 24 | 0,660 | 4,117 |0,000
Hyperactivity- impulsivity symptoms
& D-3 Map Score % 24 | 0,102 | 0,482 0,635
Hyperactivity- impulsivity symptoms
& D-3 Map Perfect Responses 24| 0238 ) 1,150 10,262
Inatten?on symptoms & D-3 Map 24 | 0028 |-0130 0,898
Score %
Inattention symptoms & D-3 Map 24 | 0055 | 0260 0,798
Perfect Responses

A General Linear Model was also used to study
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the categorical effect of symptom number in the
case of inattention, while gender was used as a
covariate (Fig 3. and 4). Within the 2-dimensional
maps, a robust difference was observed between
the low and high inattention symptom group in
map-scores (F(1,21)=8.502, p<0.01) and in the
percentage of perfect responses (F(1,21)=13.782,
p<0.002). Surprisingly, no similar differences were
observed in the 3-dimensional maps between the
two groups (map-scores: F(1,21)=0.851, p<0.37;
percentage of perfect responses: F(1,21)=0.335,
p<0.57). Gender effect was not observed within the
analysis.

Map scores
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3. Figure Map scores. Data are expressed as mean +
SEM. Low symptom, four or less symptoms related to
inattention on the ASRS Symptom Checklist; High
symptom, five or more symp-toms related to inattention
on the ASRS Symptom Checklist; **, significantly
different from Low symptom group (p<0.01).

Perfect responses on maps

S0
80
70
60
50
40
30
20
10

* ¥

OLow symptom

W High symptom

Percentage (%)

2-D Map 3-D Map

4. Figure Perfect responses on maps. Data are
expressed as mean + SEM. Low symptom, four or less
symptoms related to inattention on the ASRS Symptom

Checklist; High symptom, five or more symptoms
related to inattention on the ASRS Symptom Checklist;
** significantly different from Low symptom group
(p<0.01).

Discussion

The main results of the present study were the
followings. The number of self-reported inattention
symptoms was inversely correlated with the test
performance in 2-dimensional maps, while this
effect was not observed in the map performance
related to 3-dimensional maps. The robust effect

was also present in a categorical setting between
students with low and high inattention symptom
number.

All the answers of the 24 participants were
analyzed and taken into consideration. The test
contained both simple and complex tasks for the
test persons. Each answer could get a score O -
wrong, 1 -acceptable or 2 - good. As it was
mentioned earlier, these maps were already used in
a map-reading task, so it was possible to compare
with previous results (with a considerably higher
number of subjects) which could support the idea
that in this study the results did not alter from the
average [5]. There were 3 evident findings of the
former study: (1) the easiest task was to find the
place where the Ilargest ecarthquake occurred
especially on 3D maps, and (2) the hardest task
proved to be the preparation of the ascendant
sequence of energy re-lease, (3) 3D visualization is
not effective in defining the exact number of
earthquakes.

The present study didn’t produced diverse
results, only a slight difference can be noticed. In
this casenot the biggest energy release place was
detected the most effectively but also in those
cases where a concrete value connected to a
settlement it was easier for the participants to
identify it. In case of high values test participants
could read the exact value very effectively even in
the case of 3D maps, similarly to the former study
we experienced that preparing the ascendant
sequence of energy release caused a lot of problem
for the test participants. Concerning 3-dimensional
maps, it was evident that the map-reading was not
effective in those cases when higher objects were
shadowing areas behind them.

There are important differences in cognitive
interpretational aspects between 2-dimensional and
3-dimensional maps. For example, Elder et al
found that spatial visual memory is affected
according to 2- and 3- dimensional representations
[7]. Albeit we did not have knowledge of study on
attention problems and 2-dimensional and 3-
dimensional performance, results related with
spatial visual memory might be interesting in our
terms. In the present study, the map outline
differentially effected the link with self-reported
attention problems, what might have a crucial
importance in both in map design and in
interpretation [3,4].

There are certain limitations within our study.
Firstly, the participantsnumber could be
considerably higher. Secondly, only self-reported
attention measures were applied. For the first
argument, the correlation pattern was surprisingly
high, and the effect could be observed in a
categorical design as well, thus despite the
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relatively low number, the effect might have
importance for later interpretation studies as well.
Nevertheless, in future studies the number of
participants has to be increased. For the second
argument, there are a number of
neuropsychological test related to attention, but
still in clinical settings, the DSM-5 uses the
number of self-reported symptoms in adults [6].
Thus, it seems to be a relevant measure, but in later
settings other attention-related neuropsychological
test should also be used.

The number of population with ADHD
(between 2-7 %, not counting the so-called
subsyndromal cases) [6] might also indicate the
importance of understanding the relation between
map design, map performance and attention
problems. Interestingly, hyperactivity/impulsivity
problems were not related to test performance, and
it was irrespective from map-types.

Conclusions

The comparison of the results of inattention test
and map-reading results detected that inattention
problems can be revealed in map reading as well,
and specifically occurred according to the map
types. These results have to get tested on different
map-tasks delivering different information, and the
application of further neuropsychological tests on
higher case number is also needed, to study this
potentially crucial and important effect.
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REMOTE SENSING APPLICATION IN SITE-SPECIFIC FARMING
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Abstract: Precision Farming concept is spreading rapidly worldwide as a tool to enable farmers for profitable
production while fulfilling environmental and food safety conditions. The introduction and application of precision
technologies in agriculture has been motivated by the high degree of variability of agro-ecological conditions within
fields. With increased use of precision agriculture techniques information concerning within field soil and crop
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variability is becoming increasingly important for effective crop management. Precision farming technology is the
combined result of development of different sectors like a positioning system, remote sensing, yield mapping, soil
sensing, etc. As a result of technological advances, more and more data is available. The safe and reliable transfer of
different kinds of data into detailed information for management purposes is also of increasing importance.

In this paper based on literature and my own research,an overview is given on the use of remote sensing data in
site-specific farming for assessing crop growth and yield variability. According to the results two classification
approach - pixel-based and object-based (OBIA)- are presented. Image processing techniques including vegetation
indices, segmentation, and classification were used in this research. The models presented in the article are
suggested to be used for crop monitoring and supporting decision making. Yield data gathering is also highlighting

in the article.

Keywords: Remote sensing, precision farming, classification, vegetation index, crop monitoring

Introduction

Precision agriculture technology is a farm
management system, which relies on various
measurements, data collections and analysis, as
well as decision making. Measurements include

soil chemical and physical characteristics
determination,  grain yield and  quality
measurements, and several remotely sensed

property determination. The base of precision
agriculture is information on the spatial and
temporal variability of soil and crop characteristics
as well as the environment and external
conditions[7, 10]. The data on the properties of
soils, plants, occurrence of pests, obtained yield
and meteorological parameters are needed to
optimize field management [1, 2]. How to measure
and map the spatially and temporally varied field
parameters accurately and efficiently has been the
focus of the researches in the field. In many studies
remote sensing data are used as a source of
information and GIS technology as tool for data
analysis. Geographical information systems (GIS)
are systems for the storage, analysis and
presentation of spatial data. GIS can also support
translation of the research findings into operational
systems for use at farm level by providing a good
platform for storage of base data, simple
modelling, presentation of results, development of
a user interface and, in combination with a global
positioning system, controlling the navigation of
farm vehicles. On the basis of GIS a decision
support system could be developed for operational
application of precision agriculture at farm level
[6, 8].

Remote sensing technologies are being used
more and more often in agriculture providing data
for monitoring within and between-field. In
parallel with development of spatial, temporal and
spectral resolution in the last decade the quantity
and quality of data is constantly increasing as well.
Results of research in the field from all over the
world have provided a fundamental information
relating spectral properties of soils and crops to
their agronomic and biophysical characteristics.
This knowledge has facilitated the development
and use of various remote sensing methods to

detect  spatially and  temporally  varied
environmental  stresses  which  limit  crop
productivity [1, 2, 10]. This can make significant
contribution in optimizing crop management as
sowing, irrigation, fertilization and harvest.
However, gathering, accessing, and processing of
remote sensing images from different satellites
require high technical skills and agricultural
knowledge as well. Besides expertise, a computer
(software and hardware) background is also
required. Processing large amounts of data can be
time consuming. The lack of comprehensive
software platforms to extract useful spatially and
temporally varied information from remote sensing
and other sources, and the lack of knowledge can
hindered the wide application of technology to
support precision farming.

Data gathering

The introduction of precision technologies in
agriculture has been motivated by the high degree
of variability of agro-ecological conditions within

fields. One of the criterion for introducing
precision  agricultural  technologies is the
development of an up-to-date arable crop

information system that provides information on
soils, crop land cultivation, plant status, etc.[1, 5,
11, 12]. This information can be used as starting
data for cultivation and predicting yield estimate.
In order to set up such an information system, it is
essential to use modern data gathering and analysis
technologies. Remote sensing is the most effective
tool for surveying the Earth's surface and tracking
its changes

Yield monitoring

With increased use of precision agriculture
techniques, information on crop yield variability
within-field is becoming increasingly important for
effective crop management. The yield map
integrates the effects of various spatial variables so
that it providealso information on soil properties,
topography, plant population, nutrient replacement
practices and applied agrotechnology. A yield map
can therefore been indispensable input for site-
specific operations either by itself or in
combination with other spatial data. Yield data can
be obtained at harvest by harvester-mountedyield
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monitors. The first yield measuring devices were
applied in the ecarly '80s, since that they have
started to become standard equipment on
combines. With technological advances of
harvester-mounted yield monitors and Global
Position Systems (GPSs) farmers are able to
collect intensive and accurate yield data during
harvest. Yield maps can be generated immediately
following data collection to show yield patterns
within fields [3, 13]. The result of analysis can be
used for after-season management. The yield
monitor accuracy depending on the type and brand
of yield monitor, calibration regime, flow rate and
conditions at harvest (Figure 1.). Yield monitor
calibration plays a key role in obtaining the best
possible accuracy from the yield monitor [3].

Figure 1. The effect of the direction of harvest on the
quantity of crop measured. Source: [13]

Despite the commercial availability of yield
monitors, many crop harvesters are not equipped
with them. Furthermore, additional information is
needed for effective analysis of the map e.g.
information on plant stress during the growing
season. Yield monitor data cannot be used to detect
problems and generate maps within season.

Within season estimates of relative yield
variation and stress detection can more useful
address by remote sensing. Satellite imagery
obtained during the growing season can be used to
generate yield maps for both within season and
after season management (Figure 2).

Average yield of maize: 6.1t/ ha

Figure2. Cell yield of maize created from Sentinel
data: input data and output). Source: [13]

Indicators of vegetation
By measuring the reflectance of the plants at

various wavelengths, it is possible to collect a lot
of information about the status of the plants. The
reflectance of light spectra from plants depends on
plant type, water content within tissues, and other
intrinsic factors [4]. The reflectance of vegetation
is low in the blue and red regions of the visible
spectrum, due to absorption by chlorophyll for
photosynthesis. It has a peak at the green region
which gives rise to the green colour of vegetation.
In the near infrared (NIR) region, the reflectance is
much higher than that in the visible band due to the
cellular structure in the leaves. In the mid infrared
there are more water absorption regions (Figure3.)
[14].

70% T

Healthy Plant

60%

S0%

Reflectance (%)

0% '
400 450 S00 550 600 650 700 7S50 BOO B8S0 900 95(
Wavelength (nm)

Figure 3. Spectral curve of the light reflected from
the plant. Source:[14]

During the quantitative interpretation of remote
sensing information from vegetation can be created
by extracting vegetation information using
individual light spectra bands or a group of single
bands for data analysis. The construction of VI
algorithms are effective tools to measure
vegetation status. Vegetation information from
remote sensed images is mainly interpreted by
differences and changes of the green leaves from
plants and canopy spectral characteristics. The data
from near infrared (0.7-1.1 m) and red (0.6—0.7 m)
or other bands are combined in different ways
according to their specific objectives [4]. As the
population of plants increases, the amount of
biomass causes an increase in the overall near-
infrared reflectance and a reduction in the red
reflectance. From previous research, there are
known relationships between the indices using
those two regions of the spectrum and the amount
of vegetation. From these estimates we can derive
the population of the data provided by the sensors
can also be used to make an estimate on the future
crop yield. By calculating the Normalized
Difference Vegetation Index (NDVI), or the Soil-
Adjusted Vegetation Index (SAVI) when
vegetation cover is low, we can get information on
the crops' vigour. Low index values usually
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indicate little healthy vegetation while high values
indicate much healthy vegetation. Different indices
have been developed to better model the actual
amount of vegetation on the ground. A lot of
research has been done to derive relationships
between a vegetation index of a crop, measured at
a particular time, and the final crop yield. Low
index values wusually indicate little healthy
vegetation while high values indicate much healthy
vegetation [11, 12]. Different indices have been
developed to better model the actual amount of
vegetation on the ground.Spectral indices derived
from satellite data are widely used for land cover
change research. Vegetation indices use various
combinations of multispectral satellite data to
produce single images representing the amount of
vegetation present, or vegetation vigour. They can
reduce the data volume for analysis and provide
combined information that is more strongly related
to changes than any single band.
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With the use of high resolution spectral
instrumentation, the number of bands obtained by
remote sensing is increasing, and the bandwidth is
getting narrower [4]. Several studies have been
dealing with calculation of the relationship
between vegetation indices and yield. This
relationship depends not only on the type of index
but also on the time of data gathering and the stage
of plant.Remote sensing yield estimation requires
multitemporal data gathering during the vegetation
period. One of the most often used indices the
Normalized Difference Vegetation Index (NDVI).
A direct use of NDVI is to characterize canopy
growth or vigor; hence, many studies have
compared it with the Leaf Area Index (LAI), where
LAI is defined as the area of single sided leaves
per area of soil.Figure 4. shows the change of
vegetation index (NDVI)depending on vegetation
growing.
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Figure 4. The change of vegetation index (NDVI) depending on vegetation growing. Source: [15]

Classification

There are various approaches and quantitative
methods for using remote sensing data to
discriminate different types of habitat cover. In this
study pixel-based and object-based approaches
were applied for mapping spatial variability within
a field.

In an unsupervised classification (Figure 5.),
the analyst does not predefine the land cover or
habitat types. The image processing software
divides the image into a certain number of classes,
based entirely on the spectral data and with no
knowledge of what cover types are present in the
image. The user can define limits to the number of

output classes and spectral variance within each
class. The resulting classes are identified by
different numbers, and the analyst must then assign
names to these classes with the support of field
knowledge and an understanding of how different
habitats should appear in these images.

One of the main objectives of this study was to
develop a methodology to map variations in
conditions within a field from high spatial
resolution images through object-based
classification. Object base image analysis (OBIA)
have been used for classification inside an
agricultural field to detect lack of vegetation and
map vegetation quality.
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Figure 5. Work flow of mappingspatial variability by
unsupervised classification methods

The data extraction includes the following
steps: data pre-processing, rule set development,
multi-scale image segmentation, the definition of
features used to map land use, classification based
on rule set and accuracy evaluation. Using the
eCognition software not only the spectral
information but also the shape, compactness and
other parameters can be employed to extract
information. Figure 6. shows the work flow of
mapping spatial variability by OBIA [12].
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Figure 6. Work flow of mapping spatial variability
by OBIA

Conclusion

Remote sensing data canbe useful data sources
for estimating and mapping withinfield crop yield
variability for precision agriculture. Imagery taken
during thegrowing season can be used to monitor
crop growingconditions and identify potential
problems that could beaddressed within the
growing season. The multitemporalimagery can
also be used togenerate yield maps to record the
spatial variation inyield. Vegetation index is a
useful tool in crop monitoring and crop estimation:
identification of problems (lack of sowing,
cultivation problems, pests, ..),mapping stressed
plants, mapping variable requirements for
irrigation within a field, identifying fertilization
and pesticide requirements, and mapping potential
management zones within fields[6, 7, 11].
However, the analysis should take into account
thatthe reliability of such surveysdepend on more
factors like as the type of index, the time of data
gathering and the stage of plant.This type of
research cannot be considered complete as more
and more satellite and airborne imageryare

becomingavailable, more research is needed to
develop right data analysis techniques for
yieldestimation and other precision agriculture
applications.
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TOIMOT'PA®UK KAPTA ACOCUJA PETBE®HUHT 3D (Y4 YIYAMJIIN) MOJIEJIMHUA
APATHUII

Aopymymunos b.O.

Tepmus nasnat yausepeutetd. Tepmus, Y36ekucton. abdumuminov.2017@mail.ru

AHHoOTanmsA: Maskyp MakoJiana

«Panorama» GIS Karta mactypm acocuma XyaymiapHuHr 3D monmenwHH

apatuml ycynu Oyitnda mabiaymornap Oepwirad. lllyHuHriek, tomorpaduk Kapranapiard TOpU30HTaJLIApHU
pakaMIalITHpHIIIArd 0ab3u Oup Mysoxaszanap KeJITHPHITaH.
Kaaur cy3aap: 3D-momen, «Panorama» GIS Karta, GIS TERRA VISTA, ropusoHtamiap, abCOJBIOT

OajaHIJIMK, CETMEHTAIHs.

AnHotanusi: B 5701 cratbe naHa mH(OpMamMs O TOM, KaK CO3JaTh TPEXMEPHYIO MOJEIb TEPPUTOPHH Ha
ocHOBe Kaprorpaduyeckoii mnporpammbel Panorama GIS. Taxxe mnpuBeaeHO HEKOTOpPBIE COOOpa)KeHHs 110

OIII/I(i)pOBKe I‘OpPI?,OHTaJ'ICfI Ha TOHOI‘pa(l)I/I"ICCKI/IX KapTax.

KaroueBsie caoBa: 3D-monens, Panorama GIS Kapra, GIS TERRA VISTA, ropusoHTtans, aOCOIOTHAs

BbBICOTA, CCTMCHTALIM.

Annotation: This article provides information on how to create a three-dimensional model of territories based
on the Panorama GIS mapping program. There are also some considerations in the digitization of horizontals in

topographic maps.

Key words: 3D model, «Panorama» GIS Karta, GIS TERRA VISTA, horizontal, absolute height, segmentation.

Kupum. Tomorpadguk kapragaru maHmmadr
JJIeMEHTH OynraH penbed IIAKIMHH, KYpH-
HUIIIMHYU, X0JIATUHH, perbed Xakuma Oatadceun Ba
KEHIPOK TacaBBypra 3ra OYJIHMININ MyXUM aXaMu-
stra sra 0ynu0, Oy MabJIyMOTJIApHHM TOMOTpadpuK
KapTa acocuja sipatwirad perbeHunr 3D moxenu
épnaMuaa YpraHum MyXUM ~aXaMusATra ara
xucobmanaam [1].

byryHru kyHna pakamim tornorpaduk Kapraiap
SIPATHII, yJIAPHU TaxXpup KWIHIN, SHTUJIAII, yaap
acocuja XyIayaHUHT 3D MomenuHM XOCWII KUJIHII
Ba IIy KaOHW WIIIapHHA OaKapuIaa TYPIIH XHIIArd
T'AT nactypmapuman ¢doigarann0d KeIMHMOKIA.
3D monennap XyAyUiapHu reorpaduk, reooTHK,
THUAPOJIOTHK, TOMOTpauK IKUXATHAaH KEHIPOK
VpraHuin UMKOHHSTIApUHU Oepamu. PembedHUHT
3D MopenmuaaH axoidd MaH3WITOXJIapH, CaHOaT,
KHIIUIOK XY KaJIUTH, TPaHCHOPT, THUIporpadus
TApMOKJIAPUHU JKOWJIAIITHPUIIIA Ba HIYHHUHTIEK
ONIMH TapIMM THU3UMUAA YKYB KapaéHiapuua
(hoiinanaHUuIl MyMKUH.

Acocuii kKucM. «Panorama» GIS Karta nact-
ypu €pmammma Kymiabd Tomorpaduk KapTaJapHH
SIPATHIN, Taxpup KWIKII, ODIEKTPOH XOJATHHH
ApaTWII XaMmja YOl KWIUII Kab0W WIIIapHU
Oaxapui MyMKHH. KeWnHTH fiiapaa 3aMOHaBHI
tornorpadusga XyayaAHuHT 3D MOIENUHU sipaTHIl
3HT J0713ap0 MacallanapAan Oupu caHalaIu.

XyAyAHUHT pakamiid TOMorpaduK KapTachaaH
tdhoitnananuO, yaunar 3D monenunu «Panoramay
GIS Karta nactypu €ppamuaa sSpaTUIl MyMKHH.
Bynusar yuyH aBBano kommrioTepaa «Panoramay
GIS Karta nactypu MaBxKyq OVJIMIIN KeEpak.
Jactyp wmra Tymmpwirad, Kepakiau Tankara
pactp TacBup cakyiaHuO onuHamu. Pactp TacBup

TpaHchopMauuss  KUIHO
Oenrunap spaTHIUO OJTMHAIH.

«Panorama» GIS Karta nactypuna Ttomor-
paduk kapra €pmamupa >koWHUHr 3D MopenwHH
SpaTUIAa aBBajO 3Ta IIAPTIM OCNTH SIPaTHII
Kepak 6ymanu. bymap Hykranm, €3yBIId Ba YN3HKIIH
mapTau oenrunap.

Hykramm  oObektinap  OwiaH  KapTajaru
a0COJIBIOT OaJaHIJIMIH MablyM OYJraH HyKrajap
VpHu pakamna® (Oenrwnal) omuHaau. Maskyp
xapa€Haa aOCoNbIOT HYKTAaHUHT JCHTU3 CaTXUIAH
0anaHUIMK KHWMaTH XaM KHPUTWIHO KETHIIAH.
Arap kaprajia HyKTaJm o0beKTiIap Typu Oup HeuTa
Oymaguran Oyica, ynap YYyH XaM aloxuzaa
maptiau Oenruiap sApatu®d onmHAmW. Macanas,
TPHUAHTYJISIHS, TOTUTOHOMETPHS MYHKTIApU YIYH
aNoXuaa MWapTin Oelrwiap MaBxy/Il.

Esysiu maptiau 6enrunap 6unan 5ca abcomnbioT

OJIMHIa4, mapTin

OaMaHIIMTH MabIyM OyiraH HyKTaJIapHUHT
JICHTU3 caTXuaaH OamaHmmru (pakamu) €3u0
Kydunaau.

Umsukymn  Oenrmiap OWIIaH 3ca  KapTajark
penbed 3meMeHTIapu TOPU30HTAUIAD paKamall-
TUpWIagd. [ OpU3OHTANIApHU —paKaMJIaIITHPHII
xKapaHuaa Kaprajarn Oapuya penbed dSIEMEHT-
JApUHY paKamiIaml mapt sMac. YyHKH Oy Wi Ky
BaKT Ba MeXHaTHM Tanad Kuinaau. Kapramaru
acocuil pewned MAKUIAPUHH PaKaMIALITHPHII
Makcaara MyBoHK XucoOmaHaaum. MacanaH,
1:500000 macmtabmaru Tomorpaduk KapTraiapia
acocuit penpednap xap 100 merpoan yTkasuiaras,
1:200000 mactabgaru Tonorpaduk Kaprazapaa 3ca
40 metpaan, 1:100000 mactabmarn kapranapaa sca
20 wMetpmaH yTKazwiaraH. Maskyp TOpHU30H-
TAUIApUHU MapTin Oenru €pAaMuia pakamiall-
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TUPHII KADOST KUITAIH.

lopuzoHTanmmap  YM3UKIApHH  paKamiialll-
TUPHUINJIA CETMEHTAIMs  JkapalHWra  amoxuia
3pTHOOp Oepuin Tama®d KuiuHaau. Paxamari-
TUPHIIAA Xap OUp OypuiIraH 3rpy YM3UK KaHIAIHK
arpu-0yrpu Oyiaguran Oyica, IIyHYa Ky pakam-
JAMTHPHII xapaéHu amanra ommpuiaand (1-pacm).

ﬁ\ - H “\ / 7 17\\\‘.
/ \\\-&W___ 4 \\‘ggf" y L U |§‘
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a)

1-pacm. 'opuzoHTaIIIApHU paKaMIIAIITHPHIL A
cermeHTanus xxapaéuu. ['opuzonTamiap 18 Ta (a) Ba 43
Ta (0) HyKTa acocuua pakaMJIAIITHPHITaH.

AKllga wmma6é uwkapwiran GIS TERRA
VISTA (2002) pactypuma TOpPHU3OHTALUIAPHHU
pakamnamtupuin xapaéuuna 1°-pacMugaru Kaow
X0JIaT/a paKaMJIAIITUPUII HIUIApU 0Jnd Oopwit-
rag. Ca0abu mIyHTAaKW, TACTypHU IpOTpaMma-
JANITUPHIN JKapaCHUIA NacTypumiIap TYFPU YU3UK
TEHTJIaMacH acoCUa JacTypiamras. TYFpu YU3uK
TEeHrjamacura Kkypa y=axtb O0ynmub, Ma3Kyp
TEeHIJIaMa TYFPU YW3WKHU Hudomamaian [2].
Mynuar yuyn GIS TERRA VISTA (2002)
JACTypHJia TOPU3OHTAIIIAP CHHUK TYFPH YU3UKIAP
JKaMJIaHMacHuaaH noopat O0Yinub Kojras (2-pacm).

2-pacm. GIS TERRA VISTA (2002) nactypuna
TOPU30HTAJUIAPHUHT TaCBUPJIAHUIIN

KeitnHuanuk mas3kyp skapaéHHH XpcoOra oiuo,
JMACTypUwiap KBajpaT (YHKIUSHUHT TEHTIama-
cugan  (Qormananran xonga keduarm [UC
mactypiapuga  odgamaHwigd.  YHra o Kypa
y=ax’+bx+c TEHITaMa HATMKACH STPH UH3HKHH
udoaananu.

Tomorpaduk kaptaga OWUp XWJI TOPHU3OHTAI
YU3UKHU paKaMJIAIITUPUII JKapaéHUHU KypuoO

YyuKaMu3. 1-xoJjaT/na pakaMIIaITHPHUII HILIapHaa
17 Ta HyKTa €pmaMuIa paKaMIAMITAPHIN HIIAPH
Oaxkapwiran Oynca, 2-xojarna XyAnu Iy TOpHU-
30HTAJI YM3WKHHU paKaMIallTHpHUIIa 45Ta HyKra
épmamMuaa  pakaMIalITHPHIN  WIUIApH OO
oopwmiran. Hatwkara apTOOp Oepaauran Oyicak,
1-xonataa ropu30HTAN YU3UK TYIHK paKaMIIAIITH-
pWIMaraHjaurvHu,  2-Xoiarja d3ca  aKkCHHYa
TOPU30HTAN YM3HWK TYJIMK KaMalallTHPUITaH-
nuruHn  Kypamus (3-pacm). lllynm TtabKumiam
JIO3VMKH, PaKaMJIAIITHPUIN >KapaéHHa TOPU30H-
TaJl YM3UKHUHT Xap OWp 3rpH HYKTaCUHH paKaM-
JAIITUPHIICA, aN0aTTa HATHKA XU OYIIau.
Bapua Tadcunornap pakammamTHPUITAHIAH
KeWHH, opKa oHgaru acoc OYiIMO XU3MaT KUIraH
tonorpaduk pactp Yuupu6b kyrunaau. llyrama 6u3
pakaMamTUpraH TOPU3OHTA/IAp Ba aOCOJBIOT
OaraHIITH MabJIyM oynran HyKTajap

KOMITIOTEPHUHI' dKpaHuja maigo Oyiaamu [3] (4-
pacm).

3-pacm. ['opuzonran yusukau 171a HyKTana (a) Ba 45ta
HyKTaza (0) pakamiIalTHpHUII )Kapa&Hu

bapua tadcunoraap €310 OYIraHIUIUra MIoHY
XOCWJ KWIMHTaHAaH KCWHWH KapTaHWHT MaTpHIa
KYypuHUIIMHA ~ sipath®0  omamu3.  (dPaiia—
Co3natb—MaTtpuny). ’KonHuHT MaTpuiia
KYpUHMILKAA paHTiap €pJaMuia TEKUCIHUK SIITUI,
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aZup CapuK, TOFJIAp 3ca JKUTApPaHT KYpUHHIINAAA
TacBupiaHaau (5-pacm).
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5-pacm. XynynHuHT MaTpuna GopMaTaaru KypHHHIIH.

Iyanan cyur 'MC nacTypuHHMHT ycKyHamap
na"enuaad 3D MonenHu XoCul KWINII TyTMacuHU
Oocamu3z Ba OoKkpanHaa kouHWHr 3D wmogmenn
XONaTHIATH KYPUHUININ Xocwn Oymamu [2] (6-
pacm).

a)

6-pacm. JKoiinuHr Marpunanu (a) Ba 3D
Kypunumraary (0) Mogenn

Arappa KapTagard Kaicumup oObeKT abCcooT
OanmaHUIMTH  HOTYFpU  KUpUTHIATaH  OYiica,
KapTaHWHT MaTpula KypuHHIIAa Yoy SKoif
XaTOJWTU SKKOJ KypuHHO Komaaw. Maskyp
*Kapa€HOa XaTOJHK Ty3aTHIuO, cYHrpa KaWTazaH
KapTa MaTpHIa XOJaTHra YyTKa3WICarnHa XaTOJINK
ty3atwiran  Oynamu.Xynaoca. Illyam  afiTim
MyMKHHKH, Ma3Kyp Makonaga XyayAaHuHr 3D
mojenunu sipatuiiga «Panoramay GIS Karta
Jactypu Epmamuna Oaxkapuin xapaéHWHH KypuO
yukauk [5]. By xabu wmutapuau Gaxkapumga ['AT
HUHT OOINKAa JacTypiapugaH XaMm QoigamaHum
MyMKHH. JIeKMH HIyHH XHCOOTa OJIMII KEepakKH,
«Panorama» GIS Karta nactypm  aifHaH
TormorpaduKk  KapTaJapHH SApaTWIl, SIHCHJIALL,
TaxXpup KWIHMII, TY3aTHII, yJdap acocHaa TYpiH
MOACIApDHMA  sSIpaTWIl ~ Y4yH aH4Ya  KyJau
OyNraHaury yuyyH MasKyp AacTyplaH ¢oiaananuo
xyayanapauar 3D mopenuHM Apatuimiga kyna
SIXIIY HATHOKA Oepaj.
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YK 624.131:626 (571.1)
CYPXOHJAPE BUJIOSITH CYB OMBOPJIAPUHUHI 'EO9KOJIOI'HK
INAPOUTIAPUHU 'EOPA3ZOBUU MABIYMOTJIAP TAXJIMJIN ACOCHIA BAXOJIALI

HNmomkyJioB V.X.
JlaBepreoje3kaaacTp Kymuracu JlaBnat kagactpiapu, reojie3us Ba kaprorpadus MAILIHNA MapKa3H.
TomikeHT, Y30€KUCTOH.

AnHoTamusi. B craThe mpHBOAATCS pE3yNbTaThl OLCHKKA T'€03KOJOTMYCCKHX YCIOBHN BOJIOXPaHWUIIUII
CypxaHJapbUHCKOW OOJIACTH, PACIOJIOKCHHBIX B PA3JUYHBIX (PUIUKO-TCOTPAPUUCCKUX 30HAX TOBBINICHHOMN
CeiCMUYECKOl OMAacHOCTH, BBIOJHCHHOW HAa OCHOBE aHajM3a T'€ONPOCTPAHCTBCHHBIX JTAHHBIX. PEKOMEHIOBaHO
MPOBE/ICHUE IOCTOSIHHOTO T'€03KOJOTHYSCKOI0 MOHUTOpHUHTa ¢ wucroib3oBanueM [ MC-TXHONOTHH C UENbIo
obecreueHns TEXHOTCHHON 0€301MacHOCTH U 0e3aBapHifHOM dKCIUTyaTalluy BOAOXPaHHUITHIIL.

KioueBbie cjoBa: BOJIOXPaHWIIHIILE, reonHGopMaMoOHHBIE  TEXHOJOTHH (T'NC-texHoNOTHN),
TOCYJIapCTBEHHBIM BOJHBIM KaJacTp, TOCYAapCTBEHHBIM KaJacTp 30H TOBBIIIEHHOW MPUPOIHONW OINACHOCTH,
HarmmonansHas reorpagudeckas uapopmanmonHas cucrema, HanmonansHas wHpacTpykTypa MpOCTPaHCTBEHHBIX
JTAaHHBIX.

Annotation. The article presents the results of the assessment of the geoecological conditions of the reservoirs of
the Surkhandarya region located in different physical and geographical zones of increased seismic hazard, based on
the analysis of geospatial data. It was recommended that continuous geoecological monitoring be carried out using

GIS technologies in order to ensure technological safety and trouble-free operation of reservoirs.
Key words: reservoir, geographic information technologies (GIS-technologies), state water cadastre, state
cadastre of zones of increased natural hazard, National Geographic Information System, National spatial data

infrastructure.

Kupum. /[aBnaT cyB KagacTpu - sSiTOHA JaBiaT
CyB (DOHIWHHU TamIKWJI STYBYH CYB OOBEKTIIApH,
CyB pecypcliapy, CyB pexumMu, cudaTh Ba yHIAH
(hoiimamaHUI XaKUAary, IyHUHTICK, CYBIaH (oii-
JANaHyBYMJIAp TYFPUCUIArH TapTHOTra COJIHMHIAH,
JOMMHH TYIaupuO OopwiagWraH Ba 3apypar
OynraHga aHUKIAMITHPWIATUTAH MabIyMOTIap
TymamMuan udomanaiinm xamaa JlaBmat xagactp-
napu sroHa TH3UMU(JIKSAT)HuAT Tapkubwmii KucMu
xucoOmananm [1]

TaOumii xaBd rOKOpH OYiraH 30HaNap HaBiIaT
kagacTpu — JKSTHUHT TapkuOuii KHCMHU XucoOia-
HUO, pyi Oepran xaBdan TaOuWWii XoAwWCATIapHU
TU3UMJIM Ky3aTUIIAP, TAAKUKOTIAp OJNMO Oopwul,
axOopoTiap TYIUIaml HaTWXKajdapu Oyimda Taiép-
JaHAJUTaH, TOUMO SHrHinad Oopwimaguran yHUDU-
Kalus KWIVMHTaH TaBcu(aap Ba TacBUpiap KalOu
MabIyMOTIIap TymiamMugaH ubopat Oynman. YmOy
KaJacTp acOCHHU KyWujarud xaBuu TaOuuil xa-
paéunap (Xxoaucanap) TauIKuI KHIa/Iu:

1. XaBdmu reonoruk xkapaéHiap pyi Oepanu-
rad 3oHajapAa (3wBWiIanap, Kydkuiap, €MHPH-
UM, YYKUNUIAp, Yrupwimnuiap, cyddosms-
nap, Kapctiap Ba Oomkanap).

2. 'mgpomereoponorust  xoaucanapu  XaBpu
FOKOpH O¥nraH 30HaIap (CyB TOIIKUHIIAPH, CEIap,
KOp KYYKWIapH, KyWId IIaMoiuiap, Kamajap,

KypFOKYHJIMK, CyB OOCHILH Ba OOIIKajIap).

3. CelicMuk XaB] [OKOpU OYyiraH 30Hamap
(3um3miia Mapkaszimapu TMaimo OYaumm Mykappap
30Hanmap (ceiicMOoreH 30Hamap) Ba Typiuya
Tou(amaru CeHCMHUK TabCHUpP 30HAIAPH) [2].

®da30BUil MabIyMOTIIAp MHILIMH HHPPACTPYK-
Typacu — WIMHI-TEXHUKAaBUI cu€car, TEXHUK per-
JaMEHTIap, MWDIMA Ba Xalkapo CTaHaapTiap,
TAIIKWINKA TAbMHUHOT, WITYM Ba OOIIKa pecypciap
kabu (pa3oBHUH MabBIYyMOTIApHU HIAKJLIAHTHPHIIL,
KaliTa WIIJall, caKjiani, OolIka axO0opoT TU3UMIIAP
OwnaH WHTErpanusiIam Ba GolJanaHuIIa 3apyp
Oymamuran TEXHOJOTHSUIAPHUHT YMYMHHA Max-
MyHUAaH uoopar.

TaakukoT meronoJorusicu. Pa3oBuil Mabiy-
MoOTIap MWUIMA wuH)pacTpykTypacu (a3oBuid
MabJIyMOTJIADHU SIPATHII Ba SIHTWIA0 OOpUIIHH,
JIaBJaT XOKAMUSATH Ba OOIIKApPyB OpPraHIapUHUHT
ax6opoT TH3uMIIapuAaru Gpa3zoBuit MabIyMOTIIapra
WHTEPHET TapMOFU OpPKAJM MYpO’KaaT KHJIUIIHU
TabMUHIIANLKYAUIarmiapaad noopar:

1. bazaBwii hazoBuit MabIrymMoOTIaAp.

2. ®a3oBuii MaBIYMOTNIAp CTaHAAPTH  Ba
yJIapHH NIAKIDIAHTUPHII Ba (OWTANAHUIT METO-
Japy.

3. MeramabaymoTiiap 0Oazacu Ba yiapra My-
pO’KaaT KWJIHII MEXaHU3MU
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Acocuii kucm. CyB om00p — mapé OKUMUHU
TapTHOTa COJMHII, CYB TYIUIAII Ba YHIAH CyFOPHIIL,
SHEPrus ONUII YYyH KypWwIraH CYHBHH CYB
xaB3acugup. bupuaum cyB ombopnap 4 MUHT WK
wirapu maino Oynran. CyB oMOOpIIapHUHT XyCy-
cuATH Ba (oMmanmaHWIMIIE, (QUIKK-TeorpaduK
JKOWaIyBura kypa (TOFIM Ba TOFOJIU-TEKHC-
JUKIIN) Y3WTa X0C XyCycHusTra sra. Tormm Xynyana
JKOWamran cyB oMOopiiap CyB caTXW HHCOAaTaH
KAYMK OYJIraH XyIayIJapHU Srajulaiiiv; y3aHu yTa
yykyp (6aw3uma 100-200 M); KUPFOK FOBHIIHILHU
UHTCHCHUB OYI10, TOFIN AapEapHUHT OKUMH I ]I-
JATIA OYNTaHIIUTH YYyH YYKHHIU TOF XUHCIApU
Ownan Oupra KOsl TOF >KWHCIAPWHHUHT KyJamlu
HATIDKacuaa JIoMKa OWiiaH MacT WHTEHCHUBIMKIA
Tynanu. TOFONAN-TEKUCIIUK CYyB oMOOpapyu Kyiu-
JIaTW acOCUil XycycHusaTIapu OwiaH TaBcupiaHaau:
CyB caTXy Karra MaWJoHJapHU 3rauiaiau,
yykypaurn 2 m.JgaH 30 M atpoduma Oymamm.
Kuprok roBwIMITY UHTEHCUB 0YuO, JToliKa OOCHII
yTa kajaIMKIa COmUp Oynamu. YpTa Ba KHUHK
MHUKJIOpAArd cyB oMOopiap y4uyH (Ypranmiaérrad
Tynananr cyB om0op kabu) Oy kapaCHIApUHHT
WHTCHCHBITUTY CE3WIIAPIIN IMAC.

CyB OMOOpPHHHMHT KypHWIIJa fo3ara KeJaJuraH
xapa€Hnap - cyB omOopiiap TEOJIOTHK MYyXHTTa
Ce3mapiau TabCUp KypcaTajau, acoCaH SK30TeH Ba
alipuM XoJuiapja OSHAOTeH jkapaéHmap (TOFIK
XyIoyuiapaa WHpUK CyB OMOOpiap CeHCMHMKIMKHU
X)agauramrupaan). PuBoknaHaérran xapa€Hiap-
HUHT TypJapy Ba MUKJIOpY OMpUHYH HAaBOAT/IA CYB
oMOOp KUPFOFMHUHT INAKIM, YJI9aMH, TOF
JKUHCIIAPUHUHT JINTOJIOTHSICH Ba CyB OMOOpHaH
¢oiigananum ycmyoura 60rmuK [3].

Toronau-TeKucauk cyB oMOOpH - CyB OMOOp
KHPFOFHUJIATY T'EOJIOTHK (DAOTUSATH HATHXKACHU]IA TOF
JKUHCIIAPUHUHT HYPAIU KaJaJUIalldIg JKapaSHu
ky3atwiagu. CyB oMOOp KypwIHIU ¥3 HaBOaTHIA
opTHK4a OOCHM, €p OCTH CyBIApH CATXUHHHT
yarapummra, KapcT-cyddosust xapaéHiaapu, 3po-
3usl, XYAYMJApPHUHT CyB OOCHIIHM Ba YYKUIIMHU
(haoymammmmra onub Kenaam.

CyB oM00p cyB Xxakmu | KM’ 1aH OpPTHK Ba
yykypiurua 100 M paH opTuk OynraHma Xymyn-
napaa ceWcMHK (AOJUIMKHUHT OINWIIA  XOJAaTH
amanmuéTna Ky3aTwirad. bynun cabaOuHu Kyiuma-
ru4a TYIIYHTHPUII MYMKHH, SBHH CYBHHHT
OFUPIIUTH TabCUPHUA TOF )KUHCIIAP FOBAKIUTHIATH
OOCHMHUHT OpPTHUINM Ba TOF KHHCIAp KAaTIaAMHHU
STWIUIIY HATIKACUA 3WIBHIIAHUHT COIUp OYu-
ImUra TYpTKU O¥ma onaan. Xo3upru BakTaa 20 gaH
OPTHK 3WI3WIajap Ccomup OYium Xoawcaiapu
KYIITHHA HWHPUK CyB oOMOoOpiap Xymymiapuaa
Ky3aTwirad. bymap opacuiga SHT Kywin 3WI3mia
(Bo3OyxnmeHHoe) 1967 #iwnma XWHIUCTOHHUHT
Koiina rugpoysen maiinonuaa coaup Oynran. 1962
dunn  cyB OMOOpHMHH TYIAMPUITAHAAaH CYHT
TYFOHTA SIKUH MaiJioHJapia Ky4ucu3 3wi3ujajap

comup Oynma Oomuramu, yJapHUHT KadTapHIIUIIHN
1963 #iun Yypranmapupa TycaTmaH OpPTHO KETIH.
1967 ¥iun maBoMua MarHuTyacu 5,5 rava Oynrax
5 Ta KywId 3WI3WiIaiap comup OyiraH, Ba HUXOST
1967 ftmmanar 10 nexabpuaga MarHuTygacu 6 maH
I0KOpH TasiohaTiiu 3uI3uia pyi oepau [2].

Tormu xynymmaru cyB ombopnap. by xymyn-
Jmapaa 0apmo STHWITaH CyB OMOOpiap T€OJOTHK
MYXUTTa Y3Wra Xoc TabCUp KypcaTajiu, CyB oMOOp
SKCIUTyaTalllsl PEXUMH Ba XyIyJHUHT TYypiH-
TyMaH MOPGOMETPHK YIdaMiiapH sHala Mypakkad
TEOJIOTHUK Ba THAPOTEOJIOTHK IIAPOUTIAPH OWIIaH
XapakTepiiaHan. DK30TeH TEOJIOTHK JKapacHiap
acocaH, KHUPFOKJApAa IKapIUKIAPHUHT XOCHI
OynuIN, KaTTa KaTTa MaWJOHJAPHUHT KYIUIIA Ba
CYpWINIIN Ky3aTunaau [3].

Tymanaar cyB oMOOpH. YpraHumaéTran Mmaii-
JIOHHUHT 3aMOHaBHUi penbedu air Ba 3aMOHABUH
TEKTOHHK Xapakarjap HaTwXacuiaa comup OyiaraH
0ynmub, TUIHOIICH, IUICHCTOIIGH Ba  TOJIOICH
(TypTnamun) paBpiapuHu Kampad onrad. Cys
oMOOp XyIyauW FOKOPH CEHCMHUK 30Haa KOMIIar-
rad OynuO, 8-9 Oamnu Kywim 3uia3uiaiap COAMP
oynran. 1907 #imnaa ceiicMuk xanmammuru 9 Oamn
oynran Kapator swmunacu comup Oynrad. 3ui-
3ujia Y4OFuaaH CyB oMOoprada Oyiaran macoda 20-
30 kM OyauO, cyB omOop xymymuaa 9 Oamiu
ceficMuk >kamaumk ceswnrad. lllyamaraek, 1935
Hunparn bolicyH 3wi3uiacu 3NUIEHTpUIA CeHc-
MUK >KaJaJuluK 7-8 OayiHu, cyB oMO0p Xyaynuaa
7 GayuTHM TalIKWI KWITaH. XO03UPrd KyHTa Keinuo
Tynajmaar cyB omOopuiard KypuiIuIl HIIJIapu
HUXOSICHTA €TAW Ba TYFOH OamaHmmrd 181m HU
TamIKWI KWIan. MakcuMyM cyB Hurmiranga 8,85
KM? CaTXHH, MUHEMYM fapaxana (80-90m) 7,5 km?
CaTXHU TalKWI 3Tamu. Kuprokna JuHAMUK
ysrapum 1,5 kM’ HH Tamkmn Kwiagd. TYFoH
Mypakka® TaOMHMI TI'€OJOTMK IIAPOUTIA FOKOPHU
KUSJIMKIAard BOJWNJA, TEKTOHUK ep Epurujia Ba
KOs TOF KUHCJIApH yCTHIA KoUmamran [4].

Harmkanap. CyB omOopu acocaH »Heprus
ONIUIITa XW3MaT KWiIajau, Iy OWiaH Oupra BerH-
Talus NaBpua CYFOPHIN Y4yH XaM QohaanaHu-
nmagu. CyB karnamuau Oamanmmura 115-120 mra
errafaa cyB oMO0Op HMKKajia OOpTHIArd Jap3JIHK-
mapaaH aTpodugaru KyITHA BOAHWiUIapra CyBHHUHT
OyJIoKJIap KYpPHHUIINAA CH3UINK Ky3aTWwigu. by
xonaT (QuubTpanmmsATa Kapim 4opa-Taadupiap
UIILTa0 YUKHUII 3apypIIMTHHU Kypcataau (1-pacm).

OHJoreH >kapaHimapaaH KypWIHII JaBpurada
3aMOHABUIl TEKTOHHWK Xapakariap, 3u3uiajiap
kyzatwirad. CyB OMOOpHH KypHII Ba YyHIaH
(dhoitmagaHMI TaBpHIa 3K30TeH jkapaHiiap IIaKiIn
Ba JUHAMHKacH y3ura xoc. ToF €H Oarupiapuia
Hypam >xapaéunapu (aomnamagn. CyB omOop
KUpFOKJapuaa IoBwinnuiap Kysatwiagu. CyB
CATXWHU KYTapWIUIIN SHTUAAH-STHTA OYJIOKIapHU
BYXKY/Ira KEITUPAJIH.
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Pacwm 1. Tymananr cyB oMOOpH KYIITHHA BOIUHIATH
KaTJaMmiap Opacuiard JapciuKiiapiaH CH3N0YHKaéTran
ep octu cyBu a) Tynamanr napé€ y3araugan 60-70 m
Oanmanrmmukaary; 6) 30-40 M OamaHrATMKAATH
Oynokmap.

MopdomeTpuk kypcatkuunapian ¢oiinananuo,
JIABJIAT CYB KaJacTpu OOBEKTHUHT acOCH Kypcart-
KUWIAPUIAH CAaHAIraH CyB CaTXU Ba CYB XaKMHU
YypTacugaru MyHocabaTHU KYpHO YNKaMH3:

_w(10°r*)
Py = W (1-xazmBa).

Kampan 1- Cypxanmapé BmIosSTH CyB OoMOOpIapu CyB
XaKMH Ba CYyB CaTXxM ypTacuIard ¥y3apo OOFIHMKIHK
XHCOOH

Jlonxasuit Cys S"sapo 00F-
oMO0p |1,
CyB omBop XaKMH cyB Tyron JIUKIIAK
yHOMI/I M, m? caTxu Oanant | Ny =
éxu Mam:)HH mury, M |W(1003)/S
61,3 2
wion) |J (%),
HKarybuit 800 65 30 12.31
Cypxon
V4 Ku3un 160 10,5 10,5 15.24
Herpes 13 2,25 12,8 5,67
Oxrena 120 11,5 14 10,43
Tynananr 500 8.85 181 56,5

1->xazBan HaTWXKAJIApH TaXJIWIN HIyHU KypcaTaau-
KH, )KaHyOui cyB OMOOpHIIAH CYB OMOOPH /igumam.ux
Kypcatkuun Tymananr cyB omOopuaan 4.5 mapra
KHYUKpOK. CypxoHAapé BHJIOATHAATH CYB XaB3a-
JapuIard TaxJIWI IIYHW TabKUUIAHIUKH, TOFIH
XyAyAjapaa KOWamraH CyB OMOOp KaTTa KHid-
MaTra sra, TOFOJIAM-TEKHCIMKIapAa >KoiamraH-
napu 6 naH 15 raya kuiimatHu ndonanaiam.

CyB oMO0pu (GaoIHATUHHHT OApKApOPIIUTH Ba
WIIOHWINTHTa TabCUp KypcaTaauraH IOKOpHIA
aiT0 YyTuiaraH ommuiap OwiaH OuWp KaTopha,
WHKCHEP-TCOJIOTUK  Ba TEOIKOJOTHK  IAPOUT-
Japura TabCcHp KypcaTamu [6, 7].

Munuii reoazoBuil MabIyMoTIapaaH (MUI-
T reorpaduk axO0opoT TH3MMM)IaH OeruiIaHraH
XYZLyJHHHT T€O03KOJIOTHK IIapOUT KOMIIOHEH-
TaJlapy, ep KaaacTpu MabIyMOTIAPH XUCOOIaHTaH
epaaH (olmanaHWII Typiapu KaTJIamjiapH, CyB
KaZacTpy OOBEKTJIapHra TETHIUIH MabIyMOTIAp
XamJa reonH(popMaIoH TEXHOIOTHUSIIAp acochIa
Oupranukaa QoiaanaHraH XoJiaa Kyjial TaXJIuini
Wumap amanra ommpwiand. bapua reodazoBuit
MabIyMOTIap pacTp Ba BEKTOp KYpPHHHUIIJArd
TEMAaTUK KaTjamjapiap KYypHUHUIIKAA XyIyTHHHT
TEOdKOJIOTUK XonatuHu 250x250 merp sueikann
ymaamma pactim  (opmaria KOMIIOHEHTIAPUHH
udonanaitnu (pacm 2, 3).

p— e

Pacwm 2. [Tanar cyB KafgacTpu Ba Tabuuit xaB(h
FOKOpH OYJIraH 30Hajap JaBiaT KagacTpu 00BEKTIapU
XUCOOJIaHraH CyB OMOOpIap XyLyAIapH yayH
TC09KOJIOTUK KOMIIOHEHTIAPUHUHT TaXJIUITHNA MOICITH
HATIKACH.

Pacwm 3. T'eax6opot tr3umaa TynanaHr cys
OMOOPHUHHMHT XKaHyOHl TOMOHJAH 3 YIIdaMIIi MOJICIIH
KYPHUHUILY.
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Xap Oup saeikanga Te0dKOIOTHK XYCYCUSITIApH
yilapra TeruuuiM TacHU(U OWIaH MOC KEJITH-
pwiraH, WIYHUHTJCK, epaaH (ouJalaHUIITHUHT
TapTHOM KYPUHHIIUIAPUAAH XaM (QoHIalaHUITaH.
Keitmarn  Oockwuma xap Oup  sucikamaru
KMAMaTJIap MaTpHIlara MOC PaBHIIAA T€03KOJIOTHK
XoJlaT JapaxalapuHu aHukjamrupand. lyHus-
JIeK, sYelkazard KeJTHPUITaH KuiMaTiIapHUHT
oupopracu 4 pakamiid KAHAMaTHH oJica, YOy
suelika JKyAa OKOpM Japaxara a3ra  Je0
xucobnanaau. by sdeiikagan ¢oimaiaHuIl y4yH
TEOPKOJIOTHK OMIJIMHUHT KAaWT KWJIMHTAH 3apyp
MyXAM TabMUHOT TH3UMHJIAH (QOHgaTaHIIAIN.
I'eosKo0IOTHK X0JIAT MOTSHIIMATMHEA 0aX0iall y4yH
xap OWp KiacCc KOMIIOHGHTH Ba Typw OVitmda
amoxuaa Kypuwiaau. Y TYpT Japakald Ba IIapTIH
1 mam 4 raya KHMMaTIM KaTTaJlMKKa ora.
l'eoskoyornk mapouT XapuTacuia Jaapaxaiap
TYpTTa paHriu KypuHuiiaa Ty3uiraH. Komriekc
TEOAKOJIOTHK JIapaka CTPYKTYPAaCHHHHT TaXJIUIIN
Y4yH XapuTajap arjacuja ajoXuja T'€03KOJOTUK
[IAPOUT KOMIIOHEHTJIAD XapUTacH KEeJITHUPHUIIAIN.
Xap Oup sueKaHWHT TapaMeTpiapuiaH MaKCH-
MyM KuWMaTH TaHinad ojuHaau. TaOumii xaBd
IOKOpHM OynraH 30HaNap JaBlaT KaJacTPUHHHT
celicMHUK XaB() IOKOpH OyaraH 3oHajap OOBEKTH
XUCOOJIaHAINTaH CEMCMUK aKTHB MaiJOHJaparu
CYyB OMOOpJIAPHHHT XYAYMJIAPHHUHT T'€03KOJIOTHK
JapaXacuHH 0axoianl y49yH MyXaHIHC-TEOJIOTHK
MapouTH Ba epjaH (oWJaaHUII PEKUMHHU
JKCIIePT OaxoJiall acocH Ia aMajra OIIUPUIIA N,

Muuii reorpaduk axO0opoT TH3UMHU Mabiy-
MOTJIIapH Ba Te0axOOpOT  TEXHOJIOTUSIIAPUHH
KYJUIall OpKaldW CYB KaJacTp OOBEKTIApH KO-
Jamra” XyQayuiap, KymiiaJaH CyB oMOOpIapHHU
TEOPKOJIOTHK MIAPOWTHHU CATOWIIINK Japaskacura
K¥pa, KOCMUK CypaTiiap Ba Ky3aTUILIAP OpKalln
Yypraaum onub 6opunubd, XyayanaH (oimanaHuin
Marmornapuau: 1 mact; 2 ypraua, 3 roKopu Ba 4
KyJla FOKOPH Japakanapra axpaTuiraH.

HanaT kagactpnapu siroHa tTuzumura CeicMuk
xaB FOKOpuM OYnraH 30HANAPHUHT  KaJacTp
xucobuan roputumga dannmap AKaneMUSCUHUHT
CelicMONIOTHST WHCTUTYTUHUHT MYyTaxacCHCIapy
TOMOHUAAH ONHO OOpHWITAH TEO0’0JOTHK TaJKH-
KOTJIap HaTikacuaa Tymamanr cyB oMOOpH WHKe-
HEP-TCOJOTHK MIapoWTiapu Oyindya XyayalaH
(doiimamaHum MalIOHIApPU WKKH XWIAA, SHHU
JKyJa IOKOpHM Ba IOKOpH JapakaJard 30Haiapra
axpatwirat (pacum 4):

1. Kyna roxopu Japaxaaard T€03KOIOTHK Maii-
JIOH CyB OMOOpPWHUHT KHPFOFH OVitmad Topuu-
3UKJIM MalJJOHHU srauiaiau. Jlapé€ Boauiicu y3aHu
XapcaHrToll-maramap Ounan, éH Oarup Oyiinad
Malifia Trarain-meOeHIn ETKU3UKIap OWiaH KOT-
nanrad. KeWuHru kKucmja 3u4 KOHTJIOMepatiap,
aprenuriap Ba oxakTouuiapaaH wbopat. Kusuru

yta Tuk. Tonuu kydkunap kyszatwiaau. Kos Tor
JKUHCIIApDUHUHT Hypalld WHTEHCHB. BakTHw-BakTH
OunaH MaiiloH CyB OCTHOa Kolaiah. 3ui3uia
CelcMHMK >Kagamnuk opTtrupmacu 0 man  +1
OayrayaHy TaIrKui KUJTazm.

YCIIOBHBIE OBO3HAYEHHA
i : 2

Pacwm 4. Tynanasr cyB oMO0pH MaiiloHIapHU
TEO03KOJIOTHK XOJIATHHHU 0axoJIaml CXeMaTHK XapUTacH

2. IOxopu napaxkagaru MaiiloH cyB OMOOPHHUHT
IOKOPH KHCMU/Ia YSKJIAHTaH MalJOHHH drajUTaiiin.
Maiigon kamaaH-kaM XoJulapjia CyB OCTHa KoJja-
o1 Ba xaBum xucobmanagu. Hypam skapaénu
MHTEHCHUB Japaxkaja, TOII KYYKuiap, TOF )KHHCIIA-
PUHUHT KaTTa KUCMH Jlap3JlaHraH KypUHMIIIA
Oynmamu. by MalijoH XoJlaTH Xyaa y3rapyBuaH CyB
oMmOopaH QolimanaHui BaKTUra OOFITUK.

Tankuk KWIMHAETraH CyB OMOOp XydyAuaa
QXpaTWIraH MaiJoHIap X0JaTH CyB OMOOPHMHI
WOUIATAII  PEKUMH  Ba TEXHOTEH OMMLIapra
OOFIHK.

Bbynna tabuuit Ba TexHoran xaB( 10Kopu OViI-
raH 30HaJApAard TEXHOTEH jkapaéHiap HUcOaTaH
KyHu y3aHIa KYyOpoK yupaiau. MacanaH, roKopu
THIPAaBIMK OOCUM TabCUPUAA TYFOHHUHI OCTKH
KUCMUAAaH GUIBTPALMs HATIXKACHAA MabIyM
MUKIOpZIAa OCOH J3pHHWIOWraH TY3JapHU Ba THILI
¢pakuusutapuan ¥3u Omnan onu® yramu. bap-
KapoOpJUIMHA TabMHMHJIALl MAakcaauaa TYFOH
aTtpoduaard IpeHaKIApHUHT HIUIAll TH3UMHUHH
SIIIXUTANT Ba MOHUTOPUHT KUITMO OOPUIII JTO3UM.

IOxopuaarunapnan kenud 4MKHO, TaAKUK KH-
JMHTaH CcyB oMOopiap »XoIulamrad Xyxnyuiapnaa
TEO0’KOJIOTMK MOHHTOPUHT HIUIAPHHU 3aMOHABUI
TEXHUKAa Ba TEXHOJOIMSJIApHM KYyJUlaraH Xojja
Y3TyKCH3 ONUO OOPUITHHM TAIIKWIIIAIITHPUTITHI
MyxuM J1e0 xucobnaiiMu3. Maskyp xXyayanapaara
Tabuuii Ba TeXHOTeH XaB(} IOKOpU OyiraH 30Ha-
Japa Maxcyc CEHCOPJIM AATYUKIAp YPHATHIHO,
Macoagan TypubO MwUIMA reorpaduk axOopoT
TU3UMH MabJIyMOTJIApU Ba Ie0ax0opoT TeXHOJO-
THSJIapU  OpKaJM  Ky3aTHO OOpHIl WMKOHHWHH
ApaTajau.
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Anabnéraap: 6. 'xypaes HM. O reoskonorn4eckux YCIOBHSX

o TEpPPUTOPUU CTPOUTENHCTBA THUIPOTEXHUUECKUX

L Y366KHSTOH Pecnybaukach Basupiap Maxkama- coopyxeHui. Dxosornyecknii Bectauk Ne03/03/2012r,
cuHuHT 1998 iiun 7 suBapaaru 11-connu kapopu. C.41-45

2.V36exucton Pecrybukacu Basupmap Maxkamacu
HuHr 2005 iun 30 uronparu 152-comnu Kapopu, 6-
WIIOBA.

3. Makcumosuy H.I', ITessakos C.B. Maisie Bomo-
XPaHWJIUINA: KOJIOTHS W 0E301MacHOCTh: MOHOTpadws.
ITepm. roc. Hat. uccnen. yH-T.-Ilepmb, 2012. — 256 c.

4. Tynra X., Pacrorm b. IlmotuHbl W 3emie-
Tpsicenus. M., Mup, 1979r. 251c.

5. Xynaiibeprenos A.M., Hypmyxamemos K.III.,
Tyitunesa M.A., JIxypaee H.M., Enaropos IILH.
I'eoskonorust ¥ cecMOIKOIIOTHS TOPOJIOB Y30eKucTaHa
Tamxkent 2014r. 315¢.

7. Kypunum mebépiapu Ba Kouganapy. 3uI3UnaBuit
xynynnapaa Kypuauir. KMK 2.01.03.96. Pacmuit Hamp.
—Tamxkent: Tam3HUUNDII, 1996.- 54 c.

8. IIIHK 2.06.11-04. «CTpouTensCTBO B cecMUYec-
KX paloHax. [‘mapoTexHHYECKHE  COOpYKEHHUS»
/TocapxurekrcTpoli  Pecrybmuku  Y30ekucraH. T.
Tamxent, 2006. C. 56-103.

9. UmamkynoB Y. PykoBOACTBO NOJb30BaTeNs IO
OLICHKHM NPOOHBIX IUIOIIA/eH, Ha Teppuropun Pecry6-
JMKK Y30eKUCTaH ¢ TOMOILBIO MPOrpaMMHOT0 obecrie-
yenus Collect Earth / PykoBoacTBo mosb3oBarens. -
Tamkent, 2016. - 65

NPUMEHEHME I'C JJISI AHAJIN3A 1 OHEHKHN ®OPMUPOBAHUA
TBEPJIOI'O CTOKA PEKHU ITAHIXK

Hussos Jx.B.!, ®asbuios A.P.!, Caugos C.M.?

('MHCTHTYT BOAHBIX MPOGIEM, THAPOIHEPTeTUKH 1 3Kosoruun AH PT,
*Tamxukckuii Hanponansueiii Y HuBepcuTeT; niyazovjafar@mail.ru )

AnHoranus: [Tk - pexa B Cpenneit Azuu, neBas cocraBismomas Amyaapsu. @opmupyercs 3a c4eT MHOTUX
MPUTOKOB, K OCHOBHBIM oTHocsTcst peku ['yun, lloxnapa, bapranr 1 Mypra6. O0beKkToM HCClieIOBaHUN SIBISIETCS
pation Hmxnero IlsHmka, pacnonoKeHHOrO B CEBEPHOI uacTu KoHyca BelHOca p. IlsHmk. B Hacrtosmee Bpems
CYIIECTBYIOT HECKOJIBKO HENOCPEACTBEHHO W KOCBEHHO CBS3aHHBIX C IPUYMHAMHU (AKTOPOB, BBI3BIBAIOLINE
HAaBOJHCHHUS B pacCMaTPHBAEMOI TEPPUTOPHH, CIOCOOCTBYIOIINE TTOBBIIIEHHUIO OTCHIMANA TABOAKA U HABOJHEHUS
M Kak CIeICTBHE Yymepba, HAaHOCHMOTO IaHHBIM TmpoueccoM. IIpomecc ¢opMupoBaHHsS HAHOCOB CBSI3aH C
toniorpadueid u reosiorueld B 30He (opMupoBaHus CTOKa. CYIECTBYIOT PSII YCIOBHH, KOTOpPHIE CHOCOOCTBYIOT
WHTCHCUBHOCTH HAaBOJHEHWAO0 TIPH OTOM HEKOTOPHIE W3 HHUX OCTaloTcs 03 W3MEHEHHA B TCUCHHUE
MPOJODKUTENIFHOTO BPEMEHH, a JApPYTHe €O BpeMeHeM wucue3aroT. OJHOW n3 OCHOBHBIX MPOOIEM SIBIISIETCS
M3MEHEHHEe (MeaHIpUpOBaHNE) B IUIAHE pyclia pPEeKH, CBSI3aHHOE C mpoueccoM (GopMHpOBaHMS M TPaHCIIOpPTa
HaHOCOB. B pabote ncrnons3oBansl Metos! J[33 anannza u nemmdpupoBaHys JaHHBIX C UCHOJIb30BAaHUEM CHUMKOB

Landsat 2-8. [Ipoananu3upoBaHsl MocieacTBUs KaTactpoduueckoe HaBoguenue 2005 r,
KaroueBsle ciioBa: peka, 6acceiit, CTOK, HaHOC, HaBoaHeHMs, Landsat.

XapakTepHCTHKA pailoHa H3y4YeHHs

Oowmas xapakrepuctuka. Pexa [Isamx obmas
BOJIOCOOpHAs IUIOMIAgh KOTOPOH  COCTaBISIET
82,534 kBampaTHBIX KHJIOMETPOB, BKIO4as Adra-
HHCTaH, TeYeT C BOCTOKA, OT TpaHul] AdraHucraHa
n Kuras Ha 3amag, GopMupysce 3a c4eT MHOTHX
MIPUTOKOB, K OCHOBHBIM OTHOCSITCS peku ['yHf,
oxpapa, bapranr u Myprad (tabm. 1). OtHo-
CUTENILHO 03ep B Oacceiine peku [IaHmK crenyer
OTMETHUTB, UTO 37ECh CYIIECTBYIOT HECKOJBKO 03€p
U B 4acTHocTH o03epo Cape3 pacrnonoXeHo Ha
cepeanHe peku Myprad, KoTopas sSBISIETCSI CaMbIM
JUTMHHBIM NpUTOKOM peku [Isumx. HekoTopeie u3
MIPUOKOB OepyT Hadajio Ha JeaHuke DemdeHko,
pacmojoKEeHHOM Ha  caMOH  BBICOKOTOPHOM
tepputopun 4actu [lamupa. OcHOBHBIE TPHUTOKU
NOKa3aHbl B TMPHUBEJICHHON HIDKe Tabnume 1 u Ha
pucyHke 1.

OOBEKTOM HCCIEOBAaHUM SIBIACTCS  PaiioH
Hwxnero IlsHmKka, pacrosio)KEeHHOTO B CEBEPHOM
JacTH KOoHyca BbiHOCA p. IIsamxk (puc. 1). Otou-
YUTENBHOW OCOOCHHOCTBIO NAHHOTO paiioHa SIBIIS-

eTcsl TO, YTO 34€Ch pa3BUTa OPOCUTENbHAS METHO-
paumsa. YIOBJIETBOPEHHE OPOIIAEMBIX IUIOMIAAeH
BOJION OCYIIECTBIISIETCS MMOCPEACTBOM CYIIECTBYIO-
med opocutenbHOM cuctemsl. [Ipu 3TOM BoOmoO3a-
0op ocymiecTBIIETCS MOCPEACTBOM T'OJIOBHOTO
OECIUIOTHHHOTO  BO/I03a00pPHOTO  COOPY KEHHUS
UyOeKCKOoro MarucTpajIbHOro KaHama, u3 p. [ITHmK.
CrnemxyeT OTMETUTh, YTO B HEKOTOPBIX CITydasix
00BEM JIOHHBIX HAHOCOB MOCTYIAIOIIUX B KaHAI
npocturaer 10 97.3% ot obmero oo0bemMa HaHOCOB,
TPaHCIIOPTUPYEMBIX MMOTOKOM. Heorenuma pois p.
[IsHmK, CTOK KOTOpPOro o0pasyeTcs 3a cHeT TastHUs
CHeTa W JIGMHUKOB BbICOKOTOphs Ilammpa, B
Pa3BUTHH arpoNpOMBIIIIIEHHOTO KOMITIEKCa paifoHa
Xamagonn. Ho BMmecte ¢ TeM c coxaleHHEM
MPUXOIUTCS  KOHCTaTHpOBaTh  ¢akT  yiiepoa
HaHOCUMOTO JIaHHOM PEeKOM HaCeNeHHBIM ITyHKTaM
u  uHppactpyktype paiiona. K  mpumepy,
katactpo¢uueckoe HaBomgHeHue 2005 T. BBI3BAIIO
paspylIeHre HEeCKOIBKUX YJYacTKaxX Oepero3amiuT-
HBIX COOpYXEeHHH (7am0) W BBIHYAWIO 3BaKyWH-
poBath 11 509 uenoBek B 6e30macHbIie MecTa [3].
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Tabsmua - 1. XapakrepucTika peqyHoro d6acceiiHa

Hassanue pex Jmna Boaoc60pHa521

peku (kM) |momaas (KM~)
Peka Ilanmx 801.7 82,534
Pexa I'yan 267.5 13,464
Peka lloxnapa 117.0 4,228
Peka bapranr 226.3 29,938
Peka Mypra6 (03. Capes) 303.7 20,122
Peka Szrynom 74.4 2,435
Pexa Banu 90.3 2,050

I'eonorus. TeppuTtopust U3y4EeHUS PACIIONONKE-
Ha B KOHIE TOpHBIX XxpeOToB Ilamupa u obOpasyer
AJTIOBUAJIBHBII KOHYC BBIHOCA PEKH, MOKPBITOrO
CBOOOJHBIMM  HECOYHO-TPAaBUMHBIMU  CJIOSMU.
Bacceitn peku MOKpPHIT MONMEHHBIMH OTJIOXKE-
HusMu. Teppuropus H3y4eHUS TPHUHAJIEKUT
TamKuKCKON ITEeNPecCHOHHON 30He, a OacceiH
pexu Ilaamk Oeper nHawano B [lammpckom
BBICOKOTOpbE. B Tamkukckoll aenpeccMOHHON
30HE paclpOCTPaHEHbl OTJIOXKEHUS TPETHYHOH U
YETBEPTUYHOM 3pbl KaWHO30MCKOTO Mepuojia u
MMEIOTCS JiBa OCHOBHBIX paznoma, [letp Ilepsriii n
Hapsa3-Kapakynb. PaccmatpuBaemas 30Ha chop-
MHpOBaHa B XOJMHCTOH Tomorpaguy C HEKOH-
COJIMIUPOBAHHBIM  KOHIJIOMEPAToM  (PBIXJbIC
Pa3HOPOAHBIE TMOPOJBI), YACTHYHBIX OTJIOKEHHH
KaMEHHOM COJIM IOPCKOIo NMEPHUO0/ia U BEIBETPEHHBIX
nopoJ1 mnajeo3oiickoi 3pel. Ha sTx mopomax Ha
CceBepHON uYacTu peku IIgHIK HakammBaercs
jeccoBble Iopoabl. Ilamupckoe  BBICOKOTOpPhE
HOKPBITO IIOPOJAMM, BO3HUKIIMMH B IIEPUOJ C
MAJIC030MCKOM APHI JI0 ManeoreHa (puc. 2).

Mexanu3Mm HaBoAgHeHUsl. OCHOBHBIE HCTOY-
HUKM OOpa30BaHMUsA OCAaJKOB B aJUIIOBUAIBHOM
KOHyCE BBIHOCA pEeKH paiioHa XaMaJOHHU pacro-
JIOKEHBl B O0JAaCTH HEOr€HOBOTO CKOILUICHUS
PBIXJIBIX NOPOJ B JENPECCUOHHON 30HE U KPYTHIX
JOUIMH BJIOJb TedeHus peku. Ha HexoTophix
OPUTOKAaX MMEIOTCS o03epa, TrAe CcoOUparoTcs
JIOHHBIE HAHOCHI, KaK OTJIOKEHUs, I03TOMY TaKOe
OrpaHUYEHHE Ha OTJIO0KEHHE HAaHOCOB JIOJDKHO
YUUTBIBATHCA MPH OLIEHKE OCA/IKOB.

Bacceitn pexu IIaamkx MoxeT OBbITH KinaccH(H-
IIMPOBaHa Ha TPU PA3JIUUHBIC 30HBI; 30HA BEPXHETO
TE4YEeHHUs, 30Ha CPEAHETO TEUEHUS U 30HA HIKHETO
Te4eHHs. 30Ha BEPXHETO TEUEHHSI pacIojIokKeHa Ha
y4acTKe BOCTOYHOM CTOPOHBI Ha JIMHUH, COEIUH-
aomas o3epo Kapakyns depes ozepo Capes, c
o3epoM Sxmmkynbe. 'opsl, BeicoTOl Bblme 5000
METPOB pAcCIOJIOKEHBI B BEPXHEH YacTM U B
OacceifHax pek, a BHICOTa HUYKHETO YPOBHS JIOJIUH
cocraBisieT okojio 3500 MeTpoB, TakuM 00pa3zoM
pazHuna coctaBiseT okono 1500 meTpoB, uTO
CBHUJIETENILCTBYET O CPABHUTENIBHO IIOCKOM COC-
TOSHUM B IUIAHE OTHOCHUTEIBHO 30HOH CpPEAHEro
TeueHus. [lanHas 30Ha He oOmajgaeT JeTHUKAMU.

IuprHa GacceiiHOB PeK WM JOJIMH COCTABIIACT 4-
10 xM mpu Oosbliel anuHe. B ceBepHOM 4YacTu
3TOW 30HBI B OacceliHaX peK WM JOJUHAX
UMEIOTCS ~ KOMOWHUPOBAHHBIC  aJUTFOBHAIILHBIC
KOHYCBI BIHOCA PEK M MONMBI, TOTJ]a KaK B I0KHOU
YaCTH UMEIOTCS OOIINPHBIE MOPEHHI .

[ freccss i mecconmme oy
s P —
MOy CRNaHBIE, NEMOPAEY LRSS NP (KOHITOMERET b i (Wb HEOi )

5 IoyEHBIMAMAS, Py AETBODMAME NOBATA HIBECTNAID, Fiv, COTie)
Crancsie, I’..lk'l‘&ﬂi.’lﬂ.'lﬂ')‘ﬂ.h‘l"“h'f.‘ NOPOGbl KOPEHHOW OCHOBG!
Puc. 2. CxemaTnueckasi HHXEHEPHO-TEOJIOTHIECKas
Kapra

CKJIOHBI TOp M KOMOWHHUPOBAHHBIC TCPPUTOPUH
AJUTIOBHAJIBHBIX KOHYCOB BBIHOCA PEK HMEIOT
MIPETIONIOKUTENBHO TIOTY3aCyIILINBBIC CBOMCTBA.
CyIliecTBOBaHME IIOTHBIX MOPEH JaeT OCHOBaHUS
Mpe/Iojarath, YTo B JaHHOW 30HE ObUIA Pa3BHTHI
nennvkn. Crnensl MOpPEeHBl OBUTM HaWACHBI Ha
BoicoTe 3800 MeTpoB. PacTUTENbHOCTH NaHHOM
30HBI CKyJHAs, TaK YTO YEPEIOBAHUEC 3aMOPANKH-
BaHUSA-OTTAVBAHHUS U CYXOCTH-BIQXKHOCTH CIIOCO0-
CTBYIOT BBIBETPHBAHHIO U PA3pPYyIICHUIO IOPOJI,
JlakKe KpPEMKHX IopoJa M 0Opa3oBaHHE HAHOCOB
3/1eCh Ha 3HAYUTEIILHO BHICOKOM YPOBHE.

Hatinennass pacTUTENBHOCTh Ha 3a00J0YCHHBIX
MeCTaX BJIOJIb M3BWJIMCTOW PEKU AT OCHOBAHUS
[pe/nojarath, 4YTo 3/eCh COOMPAIOTCsS HAHOCHL B
OacceliHax M MOWMax PeK aJUTIOBHATBHBIC TEPPACHI
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HE Pa3BUTHI, YTO O3HAYAET, YTO B pyCJe PEKH B
9TOW 30HE OOBIYHO HAKAIUIMBAIOTCS OTJIOKEHUS
nopoA. 30Ha CpegHEro TeUeHHs C KPYThIM
JaHAMAPTOM M TOPHBIMH BEPIIMHAMU BBICOTOU
6omee 6000 M oTaesIeT OT BEPXHET0 XUPMAHIIKO.
Camas BbICOKas w3 HUX TUK PeBomronnu (BhICOTa
6940 M), rae pacroioKEHbI JICAHUKH U 3/IeCh JKe
HaxoAsATcd HMCTOKU pek S3rynom u Banu. Ilpu
S9TOM pa3HUIAa MEXAy BepIIMHAMH U HIDKHEH
yacTelo  goiauH  coctaBiser 4000 metpoB
MakcuMyM U moutd 3000 MeTpoB BBICOTHI B
cpemnem [1].

CKJIOHBI TOP B JIaHHOW 30HE OYCHb KPYThIC U
MIMpUHA JIOJIMH CPaBHUTEILHO Y)Ke, 4YeM Ha
TeppuTOpur BBEepx Mo TeueHuto. [log Bo3meucT-
BHEM JICIHUKOB OOpa30BaHBI JIBOWHBIC H3THOBI,
TaKk 4YTO HEeOONbIIas JIOUIMHA, COSAMHSIONMAS C
JIETHUKOM HFIMEET 3HAUUTENbHBIE KPYThI€ CKIOHBI.
B mm3unax [1-00pa3HBIX TOIMH UMEIOTCS HAHOCHI,
OOJBIIYI0 YaCTh KOTOPBIX COCTaBJISIOT MOPEHBI,
MyCThIC TOPOABI W HEOONBINNE aUTFOBHAIHLHBIC
HaHOCKL. HeOompiue oTBeTBIICHHS peku [ITHIK B
JTAHHOU 30HE POPMHPYIOT aJUTIOBHAILHBIC KOHYCHI,
MPOCTHUPAIOIIHECS ¢ TOJHOXKUI rop. B Buay Toro,
YTO, B QUTIOBHAJBHBIX KOHycax peku [IsHmK
Hal/IeHbl CBEXHE HAHECEHHBIE OTJIOXKEHHS, TO
MOXKHO TIPEANOJIOKHUTh, 4YTO B JAaHHOW 30HE
MIPOUCXONUT HAKOTIJICHHE OTIIOKEHHIM.

Tak Kak OCHOBHOHM NOTOK B 3TOH 30HE UMEET
CPaBHHUTEIBHO y3KO€ pycio, (OKoao 3 KM Mak-
CUMYM), TO TI0 CPaBHCHHIO C BEPXHUM TEUCHUEM,
31ech OOJNIbIIEH YacThIO TOWMBI HE 0O0pa3yroTcCs.
Pexa Bapranr, sSBAsSOMIUIICS OJHUM W3 OCHOBHBIX
MPUTOKOB KakK, W OOJBIIMHCTBO TNPUTOKOB B Ha
Tepputopun  AdQraHucraHa WMEIOT HEOOJBITHE
MOMMBI, YTO CBHJAETEIHCTBYET O OECIONMEHHOM
XapakTepe JOJNMHBL. OJTH YYaCTKH OTIHYAIOTCS
HEOONBIIUMHU  AJUTFOBHAJILHBIMUA KOHYCaMH, ITyC-
THIMH TTIOPOJIAMHU U Y3KUMH M KOPOTKUMHU MOMMaMu
MIPUTOKOB TIPU TIEPECEUYCHUH C OCHOBHEIM IIOTO-
koM. CpenHsisi 4acTh JaHHOW 30HBI XapaKTEpeH
HaIMYHEeM MHOXXKECTBA CIieI0B O0BaJiOB M OMOI3-
Hel. B 4acTHOCTH clie/ibl OJHOTO U3 KPyHMHEHIIEro
OTIOJI3HS JIOCTHTAIOT B IIUPHHY 5 KM U B JJIUHY 8
KM, a JUyIHHAa COOCTBEHHO CaMOTO OIOJ3HS J0C-
THTaeT 2 KM. 3/1eCh JKe pacmoiioskeHo o3zepo Capes,
oOpa3oBaBiueecst B pe3yibrate obOBaia B 1911
TOTy.

31ech ke MPHUCYTCTBYIOT 03epa, 00pa3oBaHHBIC
B pesynbpTare OJOKHpOBaHMS OOBaJOM, OOHapY-
JKeHbl 1Mo ux ciegaM. OCHOBHBIM HCTOYHHUKOM
o0pa3oBaHHMS OTJIO)KEHWH C Y4YEeTOM HaIH4Us
BBICOKHX TOp, SIBJSIETCA PEaKIlvsi, BOZHUKAIOMas B
pe3yNbTaTe 3aMOPAKUBAHUS-OTTAUBAHUS U TAsTHUAC
JICJIHUKOB, TOTJa KaK MOPEH, aJUTFOBHAIBHBIX
Teppac W MYCTHIX MOPOJ SBISETCS BTOPHYHBIM
HUCTOYHHKOM.

CyImecTBYIOT HECKOJBKO 0acceHOB, B KOTO-
pBIX He OBUTM HaWACHBI. CIEbl AJUTFOBHAIBHBIX
Teppac W Kak CJCACTBUE 3/IeCh HaOmomaercs
MPOIECC OTJIOKEHUS HAHOCOB, YTO CBUICTEIHCT-
BYET O TOM, YTO B IIEJIOM PYCJIO PEKH B 3TOH 30HE
AMEeT HaKOMHUTENBbHYI0 CIMOCcCOoOHOCTh. O3epo
Cape3 u o3epo Smmikynb HE UMEIOT BOJOCTOKA
st cOpoca W3OBITOYHOM BOXBI, YTO BEACT K
HAKOIJICHUIO OCAJIKOB (TBEPAOTO CTOKA) B HUX.

30Ha HIKHErO TedeHus peku [IsHK pacmo-
JIOKEHA Ha y4acTKe OT XHPMaHHKO JIO BOJ03a-
bopa UyOek BepxHEH dYacTH aUTFOBHAILHOTO
KOHyCa BBIHOCA PEKM HA ydYacTKe XaMajJoHH, B
y3Kko#i nonuHe, ¢ otMeTkamu Hmke 4000 meTpos.
JlanHast 30Ha XapakTepu3yeTcs HaIWdhNeM He
0OJBIIOTO KONMYECTBA JIEAHUKOB H C Xapak-
TEPHBIM HAJIMYHEM OOJIBIIIOTO KOJIUYECTBO CIIEIO0B
OITOJI3HEH M 3eMENIbHBIX O0BajOB, ¢ HEOOJBIIMMHU
JOMMHAMH W KPYTBIMH CKJIOHAMH C Y3KHMH
JIUBHEBBIMU CITYCKaMHU.

Adranckass CcTOpoHa B JTOM 30HE HMEET
TOTOTPaUIECKYI0 XapaKTePUCTHKY MOIYKPYTIOH
(hopMBI, YTO OCTAIOCH OT TOBTOPHOH 3pO3uUn
IIOCKUX TOp. KpyThie CKIIOHBI, 00pa3oBaBIIHECS
OT pa3MblBa OCHOBHOTO TIIOTOKa U TPHUTOKOB
rpaHMYaT C paBHUHAMH B BEpXHEH 4dYacTH B
MIEPEXOTHOM TOPsIKE, TIe 3eMJI HEe MpovHas U
UMEET MHOXECTBO CJICJIOB OMOJ3HEH W KpPYIHO-
MacCIITa0HBIX 3€MENbHBIX O0BajJOB, YTO MPEIIO-
naraet OOJIBIINE OTIOXKEHHsI HaHOCOB. [lomumo
TOTO, B OTKPBITBIX TOPOJaX Ha KPYTHIX CKJIOHAX
MMEIOTCS] XOPOIIIO Pa3BUTHIE KaHABBI U HEOOJIBIINE
JIOITUHBI, CIIEOBATEIbHO TIPH BBIBETPHBAHUU
MOBTOPHBIMH TIPOIIECCa 3aMOPAKUBAHUSI-TATHUS U

BIIAYKHOCTH-CYXOCTH, obpasytorcst  OoJIbIIIHE
OTJI0KEHHST HAHOCOB.
V3kuii kaHal  OCHOBHOrO IIOTOKa  0Oe3

o0Opa3oBaHHs OOLIMPHBIX TMOWM JaeT OCHOBAHHS
mpejnoyarath, 4ro oOpa3oBaBIIMECS B JaHHOU
30HE OTJIOKEHHS HAHOCOB OyOyT pacmpocTpaH-
SThCS TI0 BCEMY AJUTIOBHAJILHOMY KOHYCY BBIHOCA
peK B paiioHe XaMaJlOHHU.

XapaxkTepusysl ajUIIOBUAJIBHBIM KOHYC BBIHOCA
peku B paiioHe XaMaJloOHH, CIENYEeT OTMETHUTD, YTO
peka Ilaamk OepeT Hadaio B BBICOKOTOPHE
ITammpa ¢ H6acceitHOM, OKPYKEHHBIA XOJIMHUCTHIMHU
TeppuTopusMHu, BeicoToi ot 1000 no 1500 metpos,
o0pasysi pu 3TOM AJUTIOBHABHBIA KOHYC BBIHOCA
pekun B UybOeke paiiona XamamoHH, IUTOIMIAIBIO
okos10 470 KBaIpaTHBIX KWIOMETPOB, BeepooOpas-
HOW (OpPMBI, OTKPBIBAsICh Ha 3amaje B ILUPKY-
JISIPHOM ITyTe 0KOJI0 68 TpamycoB. Bepxyrika 3Toro
KOHyCa pacliolioKeHa Helalieko OT Bojo3adopa
Uyoexk [3].

W3BectHO, uTO peka IlsaHmx Ha Teppuropun
TamkuknucTaHa  pa3iuBaeTCs Ha  HECKOJIBKO
HE BBICHIXAaIOIIUX pykaBoB. [lo cBuaeTensCTBY
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MECTHBIX JKUTENleH, peKka NPOTEKaeT B TaKOM
COCTOSIHUM YK€ HECKOJbKO ctoyietuii. B Hac-
TOsIIIIee BPEMs BOJIa TEUET B JBYX HAIPABICHHSIX;
omHa B Adranucran - peka [apkan, a apyras
Te4eT BJOJb 1aMObI TapajIeIbHO TPAaHUIIE.

Konyc mensier cBou cBoiicTBa Ha ypoBHE 470-
480 meTpa BBICOTOMW, IJI€ PACIOJIOKEHBI TOPOJIKU
[Taxtakop, [Jaemoarobox u Mertuntyraii. B
BEpXHEW 4acTh 3TOW 30HBI, CKJIOHBI KpyUe YeEM Ha
HW)KHEM ydvacTke, kosebmsice ot 1:250 go 1:300
METpPOB; TomorpauyecKkue eIAWHUILI BUIHBI B
BUJIC MAJCHBKUX OYrpoB Hamojo0He ceT4aTou
peiOHOM dyemyn. IloaTOMy peuHbIe KaHANBI HE
OBl 3a()MKCUPOBAHBI M PEYHOM KypC He To4eH. B
HIDKHEW CEeKIMW CKJIOHBI MMEIOT HakioH oT 1:300
mo 1:600, 3mech 3aduKCHpPOBAHBI OCHOBHEIE
IMOTOKU W TIPOCIICKUBAIOTCS YETKHE CTaphle PEKU
[4].

B mHacrosimee BpeMs CYIIECTBYIOT HECKOJIBKO
HETMOCPEACTBEHHO H KOCBEHHO CBS3aHHBIX C
MPUYMHAME (PAKTOPOB, BHI3BIBAIONINEC HABOJIHCHUS
B paccMaTpHBaeMoOil TEeppUTOpPHH (CHe2 U CMmOK
600bl, BOOHBLU OANAHC, U3BUIUCMOCHb, HAHOCHL),
CMOCOOCTBYIOIIME  TOBBINICHUIO  TOTEHIMAa
MaBOJIKa W HABOJHEHUS M KaK CIEJCTBHE yIiepoa,
HAaHOCHMOTO JaHHBIM TPOIIECCOM.

HanMenee W3y4YeHHBIM W3 HUX SBISIOTCS
(hopMupoBaHUE, IEPEHOCA U OTIIOKEHIE HAHOCOB -
CIIOCOOCTBYIOIIIME  W3MEHEHWIO  HAIpPaBJICHUIO
IMOTOKA M KaK CJICJICTBHE BBI3BIBAIOIIUC MEaHIPH-
poBanus pycna peku. P. [IaHmKk XapakTepeH Tewm,
YTO BO BpeMs JIETHETO IMABOJAKA COAEPIKHUTCS
0OJTBIIIOE KOJTMIECTBO HAHOCOB (TBEPAOTO CTOKA).
ExeromHo peka BBIHOCUT B TIOWMY pyclia Ha
yaactke Yybex 50-100 mutH. TOHH HaHOCOB [2].
OO0pa3oBaHue HAHOCOB, TIEpEMENICHUE H OTJIO-
JKEHHUE B COBOKYITHOCTH CIIOCOOCTBYIOT yIepka-
HUIO HBIHEIIHETO COCTOSHUS — aJUTFOBHAIILHOTO
KOHyCa BBIHOCA PEKU W JIPYTUX TEPPUTOPHIA BHHU3
10 TCYCHUIO PEKHU.

CrnoxHblid Tporiecc (OPMHUPOBAHUS, TEPEHOCA
HaHOCOB (TBEPJOTO CTOKA) W €ro BIMSHUE Ha
MPOLIECC PyCIOPOpMUpPOBaHHS (MEaHAPUPOBAHUE,
00pazoBaHMil OTMENICH M IPO3NOHHBIX YYaCTKOB
T 1.) peku [ISHK SBIsIeTCa HauMeHee U3y4YeHHBIM
SBIICHUEM.

IIpouecc dhopMupoBaHUsT HAHOCOB CBS3aH Kak
W3BECTHO, C Tomorpaueil W reoJorueii B 30HE
(hopMupOBaHHUs CTOKA, IJic B OCHOBHOM HaOJIO/1a-
eTCsl 3HaYMTENbHAs pa3HUIla MEXIy CaMOW BBICO-
KOM M camMoil HHU3KON TeMIepaTypol H Biax-
HOCTBIO, YTO BJEYET 3a CcO0OM mMomepeMeHHOe
YepeOBaHNE KaK 3aMOPKUBAHUA-TASHUS, TaK U
BIQXXHOCTH W 3aCylUIMBOCTH. JlaHHBIN mporiecc
YCKOpSIET TPOIECC BBIBETPUBAHMS IOPOJa Ha
KPYTBIX CKJIOHAX, CO3[AIOT HEYCTOWYHMBBIE I'€OJI0-
TUYECKHE YCIIOBHS, CIOCOOCTBYIOIINE MAacCOBOMY
00pa3oBaHMIO HAaHOCOB M JalbHEUIIEMY WX

TpaHcnopTy B peky [IaHmK.

CyIIecTBYIOT MECTHBIE YCIOBHS, CIIOCOOCT-
BYIOIIIMEC WHTCHCUBHOCTH HABOJHCHUSA. DTO HAJH-
yhe OTMenieil, 00pa3oBaBIIMXCA Ha BCEM TEUCHHU
camoil pexu. Ha oTmesnsix, TeueHHe peKd MEHSAET
CBOE HAIPaBJICHHE, KOTOPOE B HEKOTOPHIX MECTax
HarpaBisieTcss K pambe. Hekoropeie w3 HUX OCTa-
10TCsl 03 M3MCHEHHsI B TCUCHHE MPOAOJIKHUTEIb-
HOTO BpEMEHH, a HEKOTOphIE TMOSBISAIOTCS U
MCYE3ar0T.

I'maponmnamuka pexu IlsHmk 3a nepuop
1988-2019 rogor. OHOM M3 OCHOBHBIX MPOOJIEM
SIBJIICTCS. M3MEHEHUe (MEaHAPUPOBAHHUE) B ILIAHE
pycna p. Ilanmk, cBa3aHHOE ¢ mpoueccoM hopMH-
poBaHMS W TIepeHOCa HAaHOCOB. Ha kocmmueckom
caunMke 1988 r. (puc. 3) BUgHO, YTO OOJIEE TATH
npoTokoB p. [IsHIK MpoTekatoT yepe3 adhraHCKyro
4acTh aJUTIOBHAJIILHOTO KOHyCa BBIHOCA XaMaJOHU
(mpoToku 0003HAYEHBI HA KOCMUYECKHX CHUMKAaX,
CHHMM IIBeTOM). Ha ciemyiomeM KOCMHYECKOM
caumke (1995 r.) BumHO, 4YTO BCE TPOTOKHU
CTPYNIIUPOBAJINCh B OIWH U YXKE TEKyT IIO
OCHOBHOMY TpoTOKy p. IIsHmxk, mpotoky [lapkan
(puc. 4). Ha xocmmuecknx cHuMkax 2005 .
3a(UKCUpOBAaHA CHUTyalls KaTacTpo(UIECKOro
naBogHenust 2005 r. (puc. 5). B Hacrosee Bpemst
cuTyauusi cradunusupoBanach (puc. 6). Boma
TEYEeT B JIByX HANpaBICHHUAK;, OJHA B AQraHucrtaH
— p. Hapkan, npyrast Bross gamObl MapayiensHo
rpanune Tamxukucrana (p. Caén).

Hanockl Msarkodd mnoponabl H3 TaKUKCKOU
JISIPECCUOHHOM 30HBI, a TaK K€ W3 30HBI KPYThIX
CKJIOHOB, BKJIFOYAsi BBIBETPEHHYIO 30HY, BO3HHUK-
IIyI0 B pe3yJbTaTe 3aMOPaKUBAHUS M OTTaWBaHUS
Jake TBEPABIX TIOPOA TPAHCIOPTHPYIOTCA C
TEPPUTOPUH 30HBI (OPMHUPOBAHHMS, TILIOMIAJIHIO
80.000 kBagpaTHBIX KuioMeTpoB. OOpa3oBaHHe
HAHOCOB TMEpEMEIICHNE M OTJIOXKECHHE B COBO-
KYITHOCTH CITOCOOCTBYIOT YACPKAHUIO HBIHEIITHETO
COCTOSTHHSI aJUTFOBHAJIFHOTO KOHYCa BBIHOCA PEKH U
JIPYTUX TEPPUTOPHUI BHU3 110 TEUEHUIO PEKH.

Landsat 5 (19880813
) .an‘sa _(ﬂ:;.‘ . j:__._
&5 ”

Puc. 3. Kocmuyeckuii CHUIMOK aJIIFOBHAIBHOTO
KOHyca BeIHOCA p. XaMamoHu 3a 1988 r.
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Puc. 4. KocMuuecknii CHUIMOK aJIJIIOBHAJIEHOIO
KOHYyca BbIHOCA p. XaManoHu 3a 1995 r.

¥ Higiliaha

0 18 38

Puc. 5. 3oHna 3aToruieHus: KaTacTpo(hUUECKOro
HaBonHeHus 2005 r.

Ecnmn  npuHATD ~ aHTPONOTEHHBIE  MEpBI
MIPOTUBOACUCTBHA IIJIsl YMEHBIICHHS 00pa30BaHuUs
HAaHOCOB WM OTPAaHWYHUTh CHUCTEMY COYCTAHHS
HAHOCOB, 93TO OyIeT WMeThb BO3JACHCTBHE W
BIIMSIHAE Ha €CTECTBEHHYIO OKPYKAIOIIyI0 Cpeny,
BEAYILIYI0 K U3MEHECHHUIO pycia PeKH, IPHBOJSIICE
K paspyumieHumio OeperoB M Kak CIEICTBHUE
MIPOTHBONABOAKOBass JamOa OyAeT MOABEPraThCs
HABOJHCHUSIM H DPO3HH.

C TeXHWYECKON TOUKH 3PEHMS IJISI CHIDKCHUS
0o0pa3oBaHMs HAHOCOB CJIEOYeT OCYILECTBHTH P
YKPEMUTEIbHBIX, Oepero3aluTHhIX, HpPOTHUBOMA-
BOJIKOBBIX pabor. Ho ¢ coxaneHumeM HyXHO

KOHCTaTUPOBaTh, YTO M3-3a OTPOMHOU TEppHUTO-
pHUH, TIpOBEICHHE IONOOHBIX paboT MO YMEHb-
LIEHHIO pPHCKAa HEBO3MOXHO pealn30BaTh Kak ¢
9KOHOMHYECKOH TaK W TEXHUYECKOHM TOYKH
3pEHUSL.

Puc.6. 'mpponnaamuka pexu [IsHmK B paiioHe
KOHyca BeIHOCA XaManoHH rnociie HaBoxHeHus 2005 T.

Jpyras cymectBeHHas npo0ieMa 3aKjIo4aercst
B TOM, 4YTO IIOCTYIUICHHE HAHOCOB B OpOCHU-
TEJNBHYI0O CHCTEMY M HMX OC@KACHHE B KaHajax
BeJeT K  CHIKEHHI0O  TPaHCHOPTUpYIOILEH
CIOCOOHOCTH ~ TOCIETHHX W HPUBOAMT K
OTPOMHBIM, TTOPOH HE OTPaBIAHHBIM (PUHAHCOBBIM
3arparaMm o UX OYUCTKE OT HAHOCOB.
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XaMaJioHM: TPUYMHBI, TIOCHEJICTBUS W  IPOTHO3.
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ONPEAEJEHUE NPEJABAPAUTE/IBHBIX KOOPTUHAT KOHTPOJIbHBIX TOYEK C
IHOMOIIBIO GNSS UBMEPEHUMU JJIs1 YYEBHBIX IIEJIEU

Myo0opakos X., Mupmaxmynos J., PysueB A.,Tomonos b.
HaunonanbHelil ynuBepcuret Y30ekucrana, erkin_ mir@mail.ru

AHHOTaI(I/lﬂ. OTCYTCTBI/IG TOYCK C M3BCCTHBIMU KOOpAHMHATAMH JJId MPOBCACHUS IMPAKTUYCCKUX 3aHHTHI>i, a

TAKXKC KaJ'[I/I6pOBKI/I MEPHBIX HpI/I60p0B

OPpUBOAUT K
OIPCACIICHUA HX KOOpAWHAT. OnuceiBaeTcs TECTUPOBAHUEC KOHTPOJBbHBIX TOYCK C IMOMOIIbBIO

HCOGXOI[I/IMOCTI/I 3aKJIaJKU KOHTPOJIbHBIX TOYCK H

COBPCMCHHBIX
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HABUTAIIMOHHBIX CIYTHUKOBBIX cucteM Trimble R4 u moOwnpHbeix HauratopoB Trimble Juno 3. OcHoBHOe
BHUMAHHUE TPH TCCTUPOBAHUH OBLIO YJICIICHO BIIMSHUIO BHEIIHUX ()AaKTOPOB M JUIUTECIBHOCTH HABUTAI[MOHHBIX
U3MEPEHUIl HAa TOYHOCTH ompexaeicHus koopauHat (DOP). BeimoiHeH AeTaNbHbIA aHATH3 TOYHOCTH OIpPEICIICHUS
KOOPJMHAT KOHTPOJBHBIX TOYCK, 3aJI0KCHHBIX Ha Teppuropun HYY3., Bo nBope yueOHOI 6a3pl W Ha XOJIMe, TIC
BBINOJIHSACTCS Y4eOHO-TIONeBas MpakTHka. boiee moapoOHO OMMCAaHO MOKA3aTeld TOYHOCTH IUIAHOBO-BBICOTHBIX
cocrapmsitomux  (HDOP, VDOP, PDOP, TDOP). Taxxke mnpuBomsaTcss TpapuKd H3MEHEHHs KOOpIWHAT B
3aBucuMocTd ot rukia GNSS usmepenuii. B Oyaymem, npemnaraercs nmpousBect moBTopHbie GNSS m3MepeHus
3JI0)KEHHBIX KOHTPOJIHBIX TOUEK, YCTAHOBJICHHBIX ITyHKTOB B Pa3HOE BpeMs roja.
KuroueBbie cioBa: DOP, GNSS, TouHOCTH KOOpIUHAT, KOHTPOIHHBIE TOUKH.

DETERMINATION PRELIMINARY COORDINATES OF CONTROL POINTS USING GNSS FOR
EDUCATION
Annotation. The need to bookmark control points and determine their coordinates is important for practical
training, as well as calibration of instruments. Testing of points using the modern Trimble R4 navigation satellite
systems and Trimble Juno 3 mobile navigators is described. The main focus during testing was on the influence of
external factors and the duration of navigation measurements on the accuracy of determining coordinates (DOP). A
detailed analysis of the accuracy of determining the coordinates of control points on the territory of NUUz. and on
the training field. The accuracy indicators of rectangular and altitude coordinates are described in more detail
(HDOP, VDOP, PDOP, TDOP). The figure also shows the change in coordinates depending on the GNSS
measurement cycle. It is proposed to make repeated GNSS measurements of the embedded control points of the
established points with long time at different times of the year.
Key words: DOP, GNSS, coordinate accuracy, control points

VKYB MAKCAJIJIAPH VUYH HA3OPAT HYKTAJIAPUHUHI JACTJIABKUA KOOPJIMHATAJIAPUHU
GNSS VIIYAIIITAPU BUJIAH AHUKJIALL
Annoranusa. KoopauHatanapyu MabiiyM Ha30paT HYKTAJApUHHHT MaBXKYJA SMACIUTH aMajHid MalIFyJI0TIapHH
YTKa3u, cHpTHHYU OIIMPHII XaM/a yadain acoonapy cCHHalUIapuHA Oakapuil UMKOHUHU Oepmaiian. Iy makcaana
VsMV Xyayauma Ba jgama YKyB aManiuéTH TMOJHIOHHAA MYCTAXKaM YPHATHITAH HA30paT HYKTATapHHHHT
KOOpJIWHATAIAPUHA CYHBUH WyImomI HaBUTAnWoH cucteManapu Trimble R4 Ba Trimble Juno 3 wmoOun
HaBUTaTOpiapu EpAaMuia aHHUKJIAIl XaKuga MabiayMmMoT Oepwiran. Kysarummmapna oimHraH KOOpIHMHATAIap
AQHUKJINTHTA TAIIKA OMIUUIAD TAbCHPW Ba HABHTAlMA YIYAIIADUHUHT JABOMHUIUIUTH TabCHpHTa IBTHOOD
KapaTwiIraH Ba Tax, i Oaxxapunrad. [Lnannu-6ananmik anuiukK kypcatknaiapu (HDOP, VDOP, PDOP, TDOP)
baradpcun €purmnran. [yamargex, GNSS ymyanuiap mukiaura OOFIHMK XO0Jia KOOPAMHATAJAPHWUHT Y3TapHIIl
rpadury KeITHPHITaH. Y PHATHITAH HA30paT HYKTANAPUIA Y30K BAKT/IM MHTEpBAI OHMIAH, HATHHHT TYPJIM BaKTHIA
takpopuid GNSS ynyanuapian O0akapuil TaBCHs dTUIIAIH.
Kanur cy3nap: DOP, GNSS, koopanHaTanap aHUKINTH, HA30paT HyKTalapu

BBenenue. Psg BeicIuX y4eOHBIX 3aBeICHUUN
Pecniy0nuku Y3oekucran (HYY3., TUMU, TACH,
Kapakammakckmii ['Y) B 2014r. momydwiau Tmpu-
OophI TI00aTPHOW HABHUTAITMOHHOW CITyTHHKOBOM
cucteMbl, B dacTHOCTH, GNSS mnpueMHUKH
Trimble R4, mMoOunbHBIe HaBUraTopel  Trimble
Juno 3 1 KoMmBIOTEpPHBIE TEXHOJOTHH, MPEAHA3-
HAYCHHBIC ]IS UCIOJIh30BAHUS B YUCOHBIX IEIIAX
M0 MEXKITyHApOIHOW 00pa30BaTEIBHON MporpaMMe
Tempus Ge-Uz. Hcnons3oBaHue STUX HaBUTa-
IUOHHBIX CUCTEM JaOT BO3MOXHOCThH CTYJCHTaM
MPUOOPECTH HABBIKM Pa0OT, CBS3aHHBIX C OMpe-
JICJICHUEM KOOPJAWHAT KOHTPOJBHBIX TOYEK U
ypaBHUBaHUEM Teoje3nueckux cereil. OmgHako,
METOJUYECKUX yKa3aHWH W y4eOHBIX IMPOrpaMM
M0 WCIOJB30BAHUIO JTHUX CHUCTEM I Y4eOHBIX
uene B Y30eKkucTaHe HE ObUIM pa3pabdOTaHbI
Tomeko B 2014 romy Ha O6asze TamrkeHTCKOTO
WHCTUTYTa MEJHOpAllid W HPPHUTAIUN COTPYI-
HUKaMH TEXHHYECKOTO0 WHCTHTYTa KOPOJIEBCTBA
[[IBennn TmpoBeNeHBI TMEPBBIE TPEHWHTH TI0
ucrnonb3oBanuto GNSS  nmns ModonbIX mpero-
nasareseil. B 2017 roxy paspaboTaH pyKOMHCHBIN
BapHaHT METOJUYECKOTO YKa3aHHS IO HCIIOIH30-
BaHUIO DIIEKTPOHHOro Taxeomerpa. CieoBa-

TeJBbHO, y4eOHbIE MPOrpaMMBbl KYPCOB IeojIe3nyec-
KOT'0 MPO(IIIST TOKHBI OBITH CKOPPEKTHPOBAHEI C
y4eTOM BHEAPEHUS COBPEMEHHBIX I'€OJe3NIECKIX
MpUOOPOB M CO3/IaHBI COOTBETCTBYIOIINE YCIOBUS
MPOBEJCHUS TPAKTUYECKUX 3aHATHH W y4eOHO-
MOJIEBBIX TpPAaKTUK. /[l TOBBIIEHHs KadecTBa
MPOBEICHUS YIeOHO-TIONEBBIX 3aHITHA HE00XO-
JUMO TaKKe UMETh ATAJIOHHBIC TOUKH (IIyHKTHI) Ha
teppuropurr HYVY3. m Ha y4yeOHOM mOIHMIOHE
BONMM3M YapBakCKOro BOJOXpaHWIUINA. DTH KOHT-
POJIBHBIE TOUKH CIYKAT Ui MPUBA3KH TEOAOJIUT-
HBIX ¥ HHUBEIHUPHBIX XOIOB, MPOKIAIBIBAEMBIX
CTYACHTAMH Ha MPAaKTUYECKUX 3aHATUAX. B
KauyecTBe TaKUX To4ek Bo ABope HYVY3. 3anoxeHsl
3 rpyHTOBBIX pernepa. Ciaeayer OTMETHTD, UTO IS
GNSS npueMHHKa 3TOT BHIOPAHHBIN Yy4acCTOK HE
no3Bossier 100% mpuUHUMATh CHUTHANBI CO BCEX
CITyTHUKOB W3-3a ONpEACNEHHBIX MPEMsITCTBUI
(BBICOKME 3maHUs W JAepeBbs). OnTUMaibHEBIE
YCIIOBUSI TIpHEMa CHTHAJIOB BO3MOXXHBI B
OTKPBITOH MECTHOCTH, TJI€ OTCYTCTBYIOT TOMEXH U
npensaTcTBUs. Takoil MECTHOCTBIO MOXKET CITY>KUTh
MOJHOXKBbE YTaMCKOro XpeOTa, T/Ie PacrloioKeH
yueOnsiii mouron HYVY3. u ¢ 1998r. Ilpenonasa-
TessIMU Kadeapsl reone3un U KapTorpaduu (HbIHE

54



Me ‘morchilik va qurilish muammolari

2019 lun, maxcyc coH

kadenpa reoaesun u reouHdpopmaruku ¢ 2018r.)
OPOBOJSATCS ~ TOJNEBble  y4yeOHBIE  MPaKTHKH
CTYACHTOB.

ExxerogHo yueOHO-TIoNEBasi MpakTHKa CTYACH-
TOB MPOXOIUT BONM3M mocenka XymcaH, bocran-
JIBIKCKOTO paiioHa, TamkeHTCcKoil obiactu. DTOT
yueOHBII MOTUTOH BHIOpaH Ha YTaMCKOM XpeoOTe,
pacmoniokeHHbIi  Mexny — Kapkaranckum — u
IIckencrckuMm xpedramu (puc.1).

Pucynok 1. Y4ueOHBIN TOJIUTOH

Ouzuko-reorpapuyeckue yCcIoBUS TOJUTOHA
OTBEYaeT BceM TPeOOBAaHUSIM y4eOHO-TIONEBOM
reofe3ndeckor mpakTuku. CoriiacHO MporpaMme
BBHITIOJTHEHUST paboT, BCEe YIJIOBBIE W JIMHEHHBIC
M3MEPEeHHs JOJDKHBI OBITh MPUBSI3aHBI K MyHKTAM
IJIAHOBOW W BBICOTHOM OMOPHBIX ceTei. OTcyT-
CTBHE COOTBETCTBYIOIIUX T'€0/IE3UYECKUX MTyHKTOB
WIN e yTeps TaKuX IYHKTOB B OKPECTHOCTH
y4eOHOT0 TONUTOHA CO3JaeT ONpeieIeHHbIE TPY/I-
HOCTH JIJIsl TIPUBSI3KM U YPaBHUBAHHUU TEOIOJIHT-
HBIX U HUBEJIHMPHBIX XOJIOB, a TAKXKE IMPH OPUCHTH-
pOBaHUM YCIOBHOTO ©Oaszuca TOJMTOHOMETPH-
YECKOr'o X0Ja.

MareMaTH4ecKkoil OCHOBOM KJIACCUYECKUX Ieo-
NE3NYECKUX W3MEPEHWH  SBISAETCS  IMPOEKIHUs
T'aycca-Kprorepa, xotopasi 10 CHX TOp HCIOJb-
3yeTcss B TOmOrpado-reofe3uueckKux M reodusu-
YECKUX MCCIeNOBaHUAX. Bo Bcex 3Tux paborax, a
TaK)Ke€ WHXEHEPHBIX W3BICKAHMSIX HCIIONb3YIOTCS
COBpPEMCHHBIC HaBUTAIMOHHBIE cHUCTEMBI GNSS,
ocHoBaHHele Ha WGS84 um UTM. OrcyrcTBue
COBpPEMEHHBIX HU(POBBIX KapT CO3JAaeT ompene-
JICHHbIE TPYOHOCTH TMPHU TPOCKTUPOBAHMU U
CTPOUTENILCTBE OOBEKTOB. JlJsl pelieHust BbIIIe-
YKa3aHHBIX Mpo0jeM HeoO0XoIuMo pa3padboTaTh
METO/ TpeoOpa3oBaHUs KOOPAWHAT MEXKIY ABYMsI
cucremamu (CK42,WGS84) u BHempuTh coBpe-
MEHHbIC TeOMH()OPMAIMOHHBIC TEXHOJIOTHH, YIOB-
JIETBOPSIONINE TOTPEOHOCTSM HApOIHOTO XO3si-
ctBa crtpasbl. lIpeoOpa3oBaHnio MeXIy KiaccH-
YEeCKOM W COBPEMEHHON CHCTeMOW KOoopauHaT
MOCBSAIIIEHO MHOTO paboT, TeM HE MEHee, 3Ta Mpood-
JiemMa OCTaeTcs OTKPHITONH M TpeOyeT KOPPEeKTHOTO
pemenusi. HezaBuCMMO OT TOro, Kakas CHUCTEMa

KOOpPAWHAT HWCIOJB3YeTCA U1 TomorpadudecKon
ChEMKH W OPHCHTUPOBaHUS, HEOOXOIUMO HMETh
UCXOHBIN MyHKT C TOYHBIMH MPSIMOYTOJIEHBIMHA U
TeOJIC3NICCKUMH KoOpauHaTaMu. [1o3ToMy 1elnbio
JAaHHOW  paboTBl  sBJISIETCS oTpeJiesieHHe
KOOPJMHAT 3aJIOKCHHBIX KOHTPOJIEHBIX TOYEK Ha
tepputopun HYY3., Bo nBope yueOHOM 0a3pl U Ha
YramMckoM XOJIME, TH€ BBINOJHICTCS Y4eOHO-
MoJieBasi MPaKTHUKA.

GNSS naogaoaenns

OmnpefeneHrue MpeABapUTEILHBIX KOOPAUHAT 3
3aJI0)KEHHBIX TOYeK Ha Tepputopun HVYV3.
BBITIOJIHEHO ¢ ucnofiib3oBanueM GNSS npueMHuka
Trimble R4. IlpuieM cHrHaloOB CO CIOYTHHKOB Ha
IByX TOYEK M3 TpeX IMOIYyYUINCh YIOBIETBO-
PUTENBFHBIMA W3-32 CHTHAJIOB OTPAXKEHHBIX OT
BBICOTHBIX 3/IaHUH W JEepPEBBEB, KOTOpPHIE HEMOC-
PEACTBEHHO BIMSAIOT HAa TOYHOCTh ITO3UIIHO-
auposanusg (DOP), a Ha TpeTheit TOUKE MOTyIEHBI
xXopommme pe3yiabTaTel (puc.2, Taodm.1). Ilokasza-
Tenb TOYHOCTH mno3unmonupoBanus DOP B GNSS
UTpaeT BAXHYIO POJb JJI ONHCAHUS TCOMETPH-
YECKOTO TOJIOKCHUSI CITyTHUKA  OTHOCHTEIHHO
MPUHAMAEMOr0 amnmapara, a TaKKe MpPH OKOH-
YaTeILHOM YPaBHHBAHUU ONPEICIIICMbIX KOOPIIH-
HAT MyHKTOB. B nanpHEWIIEM KOOPAMHATHI 3THX
MyHKTOB OyJyT YTOYHEHBl W 3aKPEIICHBI B BHJIC
KOHTPOJIBHBIX TOYEK IS TEOJOJIUTHOTO, Taxe-
OMETPHYECKOTO ¥ HUBEIHPHOTO XO0B.

Pucynok 2. KoHTponbHas Touka Ne2 Ha TEppUTOPUH
HYVs.

[Tocnenyromnue KOHTPOIBbHBIE TOUYKH 3aJI0KEHBI
Ha y4eOHO-TIOJIeBOM 0a3e W TIOMUTOHE YYICOHBIX
npakTuk BOmM3u 1. XymcaH, TamkeHTCKOH
obnactu. Ha 6aze BwimomuaeHo 10 mmkmoB GNSS
W3MEPEHUN KOHTPOJBHOW TOYKU I MOBEPKU U
IOCTHPOBKH KJIACCHUYECKHX T'€OAC3MYECKHX HHCT-
pymenToB (puc.3). [IpsmMoyronbpHbIe KOOPIUHATHL B
npoexkuuu [aycca-Kprorepa u  cpenHsas KBaj-
paTrdeckas ommOKa W3MEPEHHBIX BEIMYHH STOU
TOYKH BBIYUCIIEHBI HA OCHOBE KPHUTEPHSA )°.

CremyrommmM 3TaroM OBIJIO PEKOTHOCITHPOBKA
MECTHOCTH W T€OAC3MYCCKUX ITYHKTOB BOJIH3H
y4eOHOr0 TONWIOHa Yy TOAHOXBA  YTaMCKOTO
xpebta. K coxanenuto, Ha TeppUTOPUN MOJIUTOHA

55



[Mpobriemsl apxumekmypsl U cmpoumesnscmed

2019 200, cneyuasnbHbIll 8bIMYCK

U B OKPECTHOCTH €r0 Ie0JIe3MUECKUX IMyHKTOB HE
obHapyxeHo, a ycraHoBiueHHBIM B 2008 TOIYy
TEOJIC3NIECKHI perep OKaszalcs Ha TePPUTOPUU
YaCTHOTO CEKTOPa U yTEPSIH.

p——— s B = X
Pucynok 3. YueOnas 6aza HY V3.

Br16op aToro monmrona oO0ycIIOBICH TEM, YTO
penbed MECTHOCTH CIIOKHBIM M XOJIMUCTBIN, TJIC
MOYHO MIPOU3BONTH TPUAHTYJISITUOHHBIC,
MOJINTOHOMETPUYECKHE W TaXCOMETPUYECKHE
paboThl, a TaKKe CIYTHHKOBBIC T'€OJIC3UYCCKHC

HU3MEpEHMSL. VYuureiBas BCE TpeOoBaHUs
reoJIe3NYeCKON MPAaKTUKH W YCJIOBHS B3aUMHOMN
BUANMOCTH  MEXIy OyAylIMMH  IIyHKTaMH,
3aKJIAAKY KOHTPOJIBHOH TOUYKHU pelIeHo

MIPOM3BECTH HA XOJIME, KOTOPBIM HAXOAUTCA TMOCce-
peArHEe TIONUTOHA U SIBIIETCS Hanbosiee BHICOKUM
MECTOM OTHOCHTEIBHO OCTANbHBIX YYaCTKOB
MONUTOHA. 3akjaJKa 3TOW TOYKH IPOM3BEICHA
CTyJeHTaMH 2 Kypca COTJIaCHO HMHCTPYKLWHU II0
HuBenupoBanmio [-1V kmaccos, a Takke TpeOoBa-
HUIO YCTAHOBKM ITyHKTOB MOJIMTOHOMETpUHU 1-2
paspsna. Ha nanHol KOHTpOJBHOHM Touke OBLIO
BhIMONIHEHO 4 nukina GNSS u3mepenuii BepxHei
YaCTH KEJIE3HOTO CTePXKHSA (puc.4).

[TomMuMO 3TOTO, ATOT MYHKT OyIET UCHONIB30BaH
KaK MCXOIHBIN MyHKT JUISl BCEX T'€OJE3MUECKHUX U
CITyTHUKOBBIX HU3MEpPEHUH, BBITIOJIHAEMBIX
CTYJEHTAMH.

Pucynox 4. GNSS usmepeHust KOHTPOJIbHON TOUKH Ha
TIOJIMTOHE

AHaJau3 U BBIBOJBI

IIpu anammze pesynpratoB GNSS m3mepenuit
OCHOBHO€ BHHMAaHHE YAEISUIOCH BIFSIHHIO BHEIII-
HUX (DaKTOPOB HA TOYHOCTH OIpEICICHUS KOOPIHU-
HAT, a TAK)KE KOHQHUTYPALMU CIYTHUKOB B TICPHOJ
npoBeneHus ceanca. Uro kacaeTcs KoHUTyparum
CITyTHUKOB, TO 3TO 3aBUCHUT OT BBICOTHI M a3UMYTa
TPaCKTOPUHM  JBWKEHUSA  croyTHHKA. OOBIYHO
MUHUMAJIbHAsT BBICOTA CIYTHHKA JOJDKHA OBITh
10°-15°, Torma mokaszarens To4yHOocTH VDOP
CUMTAETCS XOPOIICH, C IPYrod CTOPOHBI, €CIU
CITyTHUKHU OYAyT HAXOJUTHCS B HETIOCPEICTBEHHON
Onm30CTH APYr K OpYry, TO 3TO O3HAYAeT, 4TO
TEOMETPHS PACIIONIOKEHHUSI JAaHHBIX CITyTHUKOB
aBisieTcs “‘cmaboit”.

Janupiii QakT OeHCTByeT W HAo0OpOT, eCiu
CITyTHUKH PACIHOJIOXKEHBl OTHOCHUTENIBHO ApYT
Ipyra najexko, TO MOXHO CYOUThb O TOM, HYTO
TEOMETPHS PACIIONIOKEHHUSI JAaHHBIX CITyTHUKOB
sBiseTcsl “‘cunbHOW’, W BenmmumHa DOP Oymer
MeHblIe cpenHero. Xapakrepuctuku HDOP,
VDOP, PDOP, TDOP — sBusgiorcst moka3aTesaMHu
KadecTBa MPOCTPAHCTBEHHOW 3aCEYKU B TOPU30H-
TalbHOW, BEPTUKAIBHOW  IOBEPXHOCTH,  TIO
MECTOTIOJIOKCHUI0O U BpeMeHHU. [laHHBIE Xapak-
TEPUCTUKH  SBJISIFOTCS  (DYHKIUSIMH ~ KOBapHa-
[IMOHHON MAaTPHIIBI, KOTOPHIE COCTOSIT W3 YacTel
r100anbHOU M JIOKATBHOW CHCTEMBI KOoopauHaT. B
nepuon GNSS mabmonenmnit DOP BaperupoBanach
Mexay 0.115 u 0.615. PesynpTaTsl IBYX IHMKIOB
W3MEpPeHHH  3HAYUTENbHO  OTKJIOHWINCH  OT
cpenHero 3HadeHus. llocrme merampHOTO aHaIm3a
pe3ynbTaToB GNSS u3mMepeHuit ObUTH HCKITIOUEHBI
13 00pabOTKM pe3yNIbTaTOB 3 LHKJIA H3MEPCHHH.
IlomydeHHsle 3HA4YEHHS KOOPAWHAT HEJb3s
BOCIIPUHUMATh 3a OKOHYATEIbHBIC, HMX MOXHO
HCIIONIb30BaTh KaK IMPeIBapUTEIbHBIC PE3YIbTATHI,
a B JaJbHEWIIeM HeoOXOAMMO YTOYHHTH ¢ Ooiiee
JUTHTEIBHBIMU ceaHcaMu HaOmroneHuit. Ha ocHoBe
TEOPHH MaTeMaTH4YecKoii o00paboTku reonesu-
YECKUX U3MEpPeHUH  Tpu OOJNBIIIOM MacCHBE
W3MEPEHUA, BBITOJIHEHHBIX B OJUHAKOBBIX YCIIO-
BUSIX, 3HAUEHHE TOYHOCTH KOOPJIUHAT MOMUMHSIET-
cs HOpMaJIFHOMY 3aKOHY pacmpenenenus [ aycca.
B Takmx crmydasx mpu 00pabOTKE HCIOIB3YIOT
3aKOH OOJBIINX YHCET, KOTOPBIH MpHeMIIeM s
TEOJIE3NIECKIX U aCTPOHOMHUYECKHX H3MEpPEHH.
ITockompky GNSS wu3MepeHHS BBITIOTHEHBI C
OTpaHWYEHHBIM HWHTEPBAJIOM BpEeMEHH U C
HEKOTOPBIMU TIOMEXaMH, TO TOJYYHTh HaubOoee
BEPOSATHOE 3HAYCHHWE KOOPIWHAT MPEICTABISCTCS
COMHHTENIBHBIM W CJOXHBIM. BbIuuciieHHe TO4-
HocTh GNSS wu3MepeHMii uUrpaer Ba)XKHYIO PpOJIb
MPU OKOHYATEIIEHOM ONPECICHUU KOOPUHAT.
Cratuctnueckuit ananmuz GNSS wusmepeHuil u
MTOATOTOBKA MCXOHBIX JAHHBIX JUIsi 00paOOTKH TIO
CTaHIApPTHON TporpamMme  SBISETCS  BaXXHBIM
(hakTOpOM IMpH 00IIEM YPaBHUBAHUN HaBHTAI[HOH-
HBIX U3MEPEHUH.

OOBIYHO MepOod TOYHOCTH SIBISICTCS CPEIHSS
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KBaJ[paTHUeCcKasl OMMOKA EIUHUIBI Beca OJHOTO
u3Meperus (ox). MHorue OImMOOYHO TOJAraroT,

YTO MEpOH TOYHOCTH HU3MEPEHHH  SIBISIETCS
CpelHss KBaJpaTWyeckas oOmHMOKa  CpexHero
apu(MeTHIECKOTO 3HaYeHus (C) OT BcCero

MaccuBa H3MEpPEHMHA. DTa OIlEHKa OTHOCUTCS K
CpelHEMY 3HaUEHHIO BCETO MacCHUBa U3MepeHuil. B
COOTBETCTBUM C 3aKOHOM HOPMAaJIBHOI'O paclpe-
JICTICHUS] CIyYallHBIX TOTPELIHOCTENH: YEM BBIIIE
TOYHOCTb M3MEPEHUH, TEM TeCHee TPYMIUPYIOTCS
MOTPEITHOCTH OKOJO HYJEBOTO 3HAYEHUS. ITOT
3aKOH BBICTyHaeT KakK II0Ka3aTelb TOYHOCTH
M3MEPEHUA uYepe3 €IWHCTBEHHBbIH mapamMerp -
CPEIIHIOI0 KBaJPaTHYECKYIO IMOTperrHocTh. Eciun
Cpelu  CIIy4alHbIX HM3MEPEHHH, (HOPMHUPYIOIIUX
norpemtHoctd  GPS m3Mmepenuil, HET TOMUHUPYIO-
IIUX, TO MO)KHO CYMTaTh, YTO 3TH MOTPELIHOCTH
MOTYUHSAIOTCS 3aKOHY HOPMAaJIBHOIO pacrpene-
JIEHWsI, KOTOPBIN MIMPOKO MPUMEHSETCS B I€0JIE3UN
JUTSI OLIEHKU TOYHOCTH M3MEPEHHH.

OneHka TOYHOCTH TIOIYYEHHBIX KOOPAMHAT
KOHTPOJIBHBIX TOYEK 0a3bl U Y4eOHOTO MOJIHMIoHa
BBITOJTHEHO ¢ MoMomisio Gopmynel ['aycca u mpu
YCIIOBHM, YTO BCE KOOPAWHATHl TOJy4EHHl B
OJIMHAKOBBIX YCIIOBHSAX, T.€. IIONY4YEHBI MpHU
PaBHOTOUYHBIX HM3MepeHUsX. Hmxke Ha pucyHke 6
MpuBeleHbl TpauKd W3MEHEHHs] KOOpPAWHAT C
TEYEHHEM BPEMEHH C YU4ETOM (HIIbTPALHU.
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Pucynok 5. I'paduk usMeHeHUsT KOOPAMHAT
KOHTPOJILHBIX TOYEK yueOHOH Oa3bl: a,b-1o
TOPU30HTAIBHON COCTABIAIONIEH, C — MO BEPTUKAIbHON
COCTaBJIAIONICH

[locne wuckmrodeHust rpyObIX U3MEpEHHH, TOU-
HOCTh OIpENETeHNs KOOpPAMHAT IIyHKTa CYIIECT-

BEHHO TOBBICHJIACh W JUCIEPCHUS OTKIOHEHUS
KaXXJI0M Cepuu U3MEPEHUI OT CPEIHETO 3HAYEHUs
MOJIYYUJIACh YJIOBJICTBOPUTEIBHOU U TOJYHUHSIO-
el HOpMaIbHOMY 3aKOHY PacTpeeICHHUS.
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C) Kannuectao ynknos GPS namepenni

Pucynok 6. I'paduk uaMeHeHUsT KOOPAMHAT
KOHTPOJIBHBIX TOYEK ITOJIUTOHA: a,b-TI0 TOPU30HTATBHON
COCTaBIISIIOIIEH, C — IO BEPTUKAIBHOM COCTABIIAIONICH

OTHOCHUTEIIBHO OIpeneeHIs KOOPAUHAT yIeO-
HOTO TIOJIUTOHA, TO 3/1eCh HUKAKHUX IPETSITCTBUN
10 TIPUEMY CUTHAJIOB CO CITyTHHKOB HE BO3HUKAJIO.
Hapuranuonnsle u3MepeHus KOHTPOJIBHOW TOYKH
Ha TIOJHWTOHE BBHITIOMHEHBI C MEHBIINM KOJH-
YECTBOM IIMKJIIOB W Ha KOPOTKOM HHTEpBaJe
BpeMeHH. B pe3yibpraTe TOYHOCTH KOOPAMHAT H
TUCTIEpCHUS TTONyYMIIach YAOBIETBOPUTEIHHON 0e3
BCSIKOM (prUTBTpaItuy.

N3 pucynkoB 5,6 BuAHO, 4YTO JUCHEpPCUA
3HAYEHUH KOOPAWHAT KOHTPOJLHOW TOYKHA Ha
yueOHOI 0a3e W MoiuroHa OJU3KU MEXITYy CO00i
Omaromaps (uIbTpauM ¥ JETAITBHON OILEHKH
TOYHOCTH.

B pesynbprare oOpaboTku MaccuBa GNSS
U3MEpPEHU KOHTPOJIBHBIX TOYCK OBLIN MOTyYCHEI
CpeHHE 3HAYEHHs NPSIMOYTONBHBIX KOODPIMHAT,
BBICOT M X IMOTPEIIHOCTH, KOTOPBIE TPUBEICHBI B
tabmnwie 1.

[lo pesynpraTaM B3HAYEHUH CpEIHUX KBaj-
paTHYeCcKHX OIIMOOK KOOPAMHAT KOHTPOJBHBIX
touek Ne2(HVYVY3.), yueOHol 0a3bl U IOJMrOHA,
nojyyeHHbIX ¢ noMompbo GNSS  npuemHuka,
Obula  mocTpoeHa  THUCTOrpaMma, TIAe 10
BEPTHKAIBHOM  OCH  HAHECEHBl  BEIIMYMHBI
MIOTPEITHOCTH B METpax, a 0 TOPU3OHTAIBHON OCH
— Ha3BaHUS KOHTPOJBHBIX ToueK (puc. 7).
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Tab6muma 1. [IpsMoyrosbHEIE KOOpaUHATH Ipoekunu ['aycca-Kprorepa (X,y), reonesndeckas Beicota (H) u
3HAYCHHS CPEIHMX KBaJPATHUECKUX OIIMOOK

No X y H Ox 6y On
basa 4612033.545 578943.131 778.245 0.164 0.063 0.474
2(HYY) 4579685.158 517084.438 427.877 0.059 0.044 0.437
[Momron 4612958.640 580170.449 940.865 0.094 0.037 0.089

Pucynox 7. 3naueHus norpemHocT KOOpAUHaT 3
KOHTPOJBHBIX TOYEK 110 TPEM COCTABJISIOLIHM.

W3 T1abnumber Nel w TUCTOrpaMMEI, MPUBEICH-
HBIX Ha PUCYHKE 7 BHJHO, 4TO pe3yapTaTel GNSS
WU3MEPCHHI Ha MOJIMTOHE TOYHEE, YeM PE3yJIbTaThI,
MOJTyYeHHbIE Ha 0a3e W KOHTPOJBHOW TOuke No2
HVYV3., X014 3HaueHHE TOYHOCTH IO KOOPAUHATE X
st Ne2 TouHee, 4eM IO OCTaJbHBIM TOUYKAM.
Buaumo B mepnox GNSS usmepenuit koHpurypa-
A CIyTHUKOB ObLIa onTUMaibHOU. [[st mocro-
BEPHOCTH TOTyYEHHBIX PE3yJIbTaTOB HEOOXOIMMO
npom3BecTd moBTOpHBIE GNSS wm3MepeHus c
JUINTEIBHBIM ~ WHTEPBAJIOM  BpPEMEHH.  OJTHU
pe3yNbTaThl  SBISIOTCS MPEIBAPUTCIBHBIMHU, a
TOYHOCTH KOHTPOJBHBIX TOYCK YIIOBJICTBOPSCT
BCEM TPEOOBaHUSAM y4eOHO-TTOJICBOM MTPAKTHKHY.

3akawuenne. Ha ocHOBe mpoBEACHHEBIX paboOT
MOKHO CHAENIaTh BBIBOJ O TOM, YTO IPHU PEKOTHO-
CIIUPOBKE BHIOpaHBI MECTa 3aKJIAJKU KOHTPOJIb-
HBIX TOYCK W OIPENEICHb HX KOOPAWHATHI C
ucrnosp3oBanueM GNSS nmpuemHuKa.

IIpouseenen rpado-aHATMUTUYCCKUN  aHAIU3
M3MEHEHUs] KOOPAWHAT MYHKTOB B 3aBUCHMOCTH OT
MIPOAOJDKUTENBHOCTH LIWKJIA HAOMIOAEHUH, a TaKkKe
BIIUSIHUE 3JaHUA M COOPYXEHHM Ha TOYHOCTb
n3MepeHu. IlosyueHbl MNpSAMOYToJibHbIE KOOP-

YIK: 631.587:004:631.6(575.171)

JUHATHI 3aJI0)KEHHBIX TOYEeK B mpoekuuu ["aycca-
Kprorepa u reonezndeckue BbICOTHI OTHOCUTEIBHO
snnuncouaa Kpacosckoro.

[TpssMOyTONIbHBIE KOOPIAUHATHI ¥ BBICOTHI 3THX
IYHKTOB MOKHO HCIIOJIB30BaTh IIPU OIPEAEICHHN
KOOPAMHAT KOHTPOJBHBIX M INPOMEKYTOYHBIX
TOYEK TaXEOMETPHUYECKOTO M HUBEIHMPHOTO XOOB,
a TaKkKe KaK HMCXOIHBIC T'€0Je3MYECKUE IYHKTBHI.
OHHU MOTYT CIyXKHUTh 3TJIOHHBIMH IYHKTaMH TIpH
7a00paTOPHBIX M TPAKTUUECKHX 3aHATHAX 10
reoe3nu, reonHpOpMaTHKe | BBICIICH T'€01e3UH.

B nanpHeiilneM TaHUpyeTCS — MPOHM3BECTH
PEKOTHOCIIMPOBKY KJIACCUYECKUX TeOJe3MUECKUX
CUTHAJIOB M NHpPaMHJ  BIOJb  BHIUMOCTH
3aJI0OKCHHBIX TYHKTOB Ui OIpEJeNiCHHUs TMOIl-
PaBKM pEeOyKUWH W UEHTPUpPOBKH. I[loBTOpHBIC
GNSS u3mepenus mpennonaraeTcsl BBITOJHUTE C
IEeTbI0 YTOYHEHUS KOOPAWMHAT W  OMpEACICHHS
CKOPOCTH CMEIICHUS] KOOPAMHAT 3THUX IYHKTOB C
TEYCHUEM BPEMEHHU.
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Oopalrranu naBlaTUMHU3HM sSHaga OapKapop Ba jKaJall cypbamiap OWIaH PUBOMNJIAHTUPHUII YYyH MYTJIOKA SHIHYa
EHnamyB Xxam/ia TaMOMHIapHH MIUIA0 YUKUII Ba PYyEOTa YUKAPHUIITHN TaK03a ITMOK/IA.

Kanur cy3napu: cyropuiaguran epiap,

ruapomMmonyJib,

CYHHH CyFOPHUII, YHYMJOPJHK, YYJJIaHUILH,

UIYpIaHuIl, YFUTIAp, HOAHAHABUH YFUT, TyMYC, O3UKA DJIEMEHTIAPH.

Annotation. Elaborating absolute new approach, principles and realizing them to develop fast and make stable
in the condition of world market conjuncture sharp change and globalization and deeply analyze of progress way of

our country is required to day.

Key words: irrigated soils, hydra module, artificial irrigation, fertility, desertification, salinization, erosion,

organic fertilizers, inconvenience, humus, nutrients.

AnHoranus. B HacTodIIeC BpEMs THIaTeHLHbeI aHaJIU3 MIyTU pa3BUTHA CTPAHblI OCTpasi KOHKYPCHIHSA Ha
MUPOBOM PBIHKC, CCrOAHAIINHAA pPACTyllad KOHKYPCHLHA B YCIOBUAX rno6an1/13a111/n/1 NOpPCIATCTBYIOT Pa3sBUTUIO
HOBBIX IOAXOA0B U MPUHIUIIOB AJI pa3BUTHS HALLIETO IrOCyAapCTBO 0oJiee CTaOUILHBIMU U 6LICT’prMPI TCMIIaMH.

KiaroueBbie CJIOBa: opomiacMbIC I104BbI, TuapomMonyiib, HUCKYCCTBCHHOC OpolICHHE, mjioaopoaue,
OTYCTHIHUBAaHHE, 3aCOJICHHE, JPO3Ws, OpTraHuYecKhe ymoOpeHHs, HETPaTUIIMOHHBIE YAOOpEeHUs, TyMYC,
IMHUTATCIIBHBIC DJICMCHTHI.

Xo3upru  KyHIa PECIyOIMKaMu3  KUIUIOK bupruna Y36ekucton PecmyOnmkacu Ilpesu-

xyxkamuruaa 20 MHJUTHOH TEKTapAaH OPTHK, Iy
JKymianaH, 3,2 MWUIHOH TEKTap CYFOPHIAIUTaH
9KUH ep Maiijonnapuaad Goiaananuod, axoJIuHHHT
OXTUEXKU  yUyH  O3UK-OBKAT  MaxCyJloTJIapH,
UKTUCOMUET TapMOKJIApH Y4YyH 3apyp XOM amé
etumtupuaMokna. Cyropuiafuran MauioHIap-
HUHT YHYMJOPJIUTHHH OIIMPUIN, MEIHOPATUB
XOJIaTH Ba CYB TABMUHOTHHU SIXIIIJIAIT MaKCaIu1a
JABJaT JAcTypyiapy Joupacuja KEHr KyJamiind
UppUTAlds Ba MEIHOPANUS TaaOHMpiIapu amMaira
OIIMPUIMOKAA. [2]

2008-2017 #ummap mobaiinuma 1,7 MHLIHOH
reKTapJaH OPTHK CYFOPHJIAAWTaH MalIOHIApHUHT
CyB TabMHHOTH Xamjaa 2,5 MWIIHOH TeKTap
MalIOHIapHUHT MEJTHOPATUB XOJIATH SXIIWIaHU-
ITUTa SPUITHIIA. [2]

bupok rinodan MKJIMM Y3rapuiiyd HaTHXKacHuiaa
CYHITH HWJulap/ia aBpuil paBUIllJla Ky3aTWJIa€Tran
CyB TaHKHCIUTH Ba WYKH HPPUTAIHS TapPMOK-
JApPUHUHT acOCHUH KHCMH  SIPOKCU3  XOJIaTra
KENTaHINTd CYFOPHJIQJUTaH DKUH CpJIAPUHHUHT
MEJIMOPAaTUB XOJaTH EMOHJIANINIIUTA Ba HILIiap
maBomuja (OMNANaHUIIIAH YHKUO KETHITUTa
0JIM0 KEJTaH.

PecriyOnukana Wummap TaBoMHIa HpPPUTaIUs
Ba MEJIMOpaIus XOJaTH EMOHJIAIIYBU HATHXKACHA
(doiinagaHuIIaH YUKUO KeTraH epjapHd OOCKHY-
Ma-00CKMY Kalrta QolmagaHuimra KUPHUTHII, ep
OCTH CYyB 3axupajiapuiaH caMapaiu (ougalaHuIll,
CyB TEXOBYM TEXHOJOTISJIAPHA JKOPUH DTHII
Xam/ia WYKA WUPpPUTALUs TapMOKJIApWHHU PEKOHCT-
PYKLIMS KWIUII OpKalld CyB WYKOTWIHIIWHUA
KaMaWTUPHII, IIYHUHTOEK, Oy WIUIapaa caioxu-
SITIA ~ WHBECTOPJAp WINTUPOKUHU TabMHHJIAII
Makcaauna: MablIyMKu MaMIaKaTHMH3/1a KHIUIOK
XYKAIUTH COXACHHU sSHama 0apKapop pUBOXKIIAH-
TUPHII, SPIAPHUHT MEIUOPATUB XOJATHHH SXIITH-
Jall, YJAapHUHT YHYMJIOPJIUTHHU OIIUPHUII Ba Iy
TapuKa KHUIILJIOK XYKAIUTH SKUHIAPU XOCHIIAOP-
JUTUHU KYMAWTUPUIN Y4YyH 3apyp IIapT-IIapo-
UTJIApHA sIpaTUIl Oyimua KEeWWHTH HWWUIapaa
caMapaii uIuiap ojuo 0OpHIIMOKIA.

nentn 1llaBkatr MupsuéeBnunr 2017-2021 iun-
napaa Y30ekucToH PecryGiHKacHHE PHBOXKIAH-
THPUITHUHT O€ITa YCTYBOp WyHAMMII Oyhinda
XapakaTiap CTPaTeTUSCHHMHT MaMallaKaTUMU3
TapakKUETHHM Oapya coXa Ba TapMOKJap/ja SHTU
Oockudra KyTapuin Oyitmda atpodianda EpUTHINO
Oepmran. [1]

MamnakatumMu3ga CYHIM HKKA WUl W4uaa
Oapua coxala WHHOBAIIMOH  TEXHAJIOTHSIIAPHU
Kanb 3TUIn Ty(Qaiau MHUCIH KypUiIMaraH FOTYK-
jJapra  JpumMoOKIa.  MycTakuia — TapakKMETH
JaBOMUJa IKTAMOWN WYHANTHpWITaH 0030p
HWKTUCOAMETUTA aCOCTAHTaH XYyKYKUI JEeMOKpaTHK
JMaBiaT Ba (GYKAPOIUK >KaMHUSATH Oapro OITHII
nynmuma xaéTHUHT Oapya coxa Ba TapMOKJIapHaa
KaTTa IOTYKJapHH  Kyara  KHpUTHO, IyHE
XaM)KaMUSATHAaH MYHOCHO YpuH srayniald, MULIHN
JABJIATYMIIMK aCOCIAPUHH MyCTaxkamiiad, TOM
MabHOJIATH 0307 Ba CYBEPEH JIaBliaTra ailylaH/Iu.

Byryaru xyHna depmep XyKaluru KHUILIOKIA
0030p UKTHCOAUETH TajabIapura Tyja xaBod oepa
ONaJiraH XyKaJIWK IOPUTHIIHWHT  camapaii
coxacura aiiaHuO KOJIMOKIa. YJIApHUHT epra,
MyJIKKa, OSTUIITHPWITAH XOCHJ Ba OJWHTaH
JlapoMajra STalliK XHCCH sHaJa KydanO Oop-
MoKaa. DepMep XyKanuKIapuIa eplaH YHyMITU Ba
MOJIIUI  pecypciapiaH TEeXaMKOPJIUK  OWIaH
dolifanaHunuiapy HaTHXKACHAa MAaxCyJoT TaH-
HApXU KaMalWIu XaMJa PEHTA0CIUTHK Japaka-
CHUHMHT KYTapWINIIN Ky3aTUIMOK/A.[ 1]

Cyropurl MaiJOHIAPUHA THAPOMOIYIIL PaiioH-
JAIITUPHUIN - XyOyOIHA  TAKCOHOMHUK OHMPIIHK
Maiionapra 6ynum 0yau0, YHHHT Makcalu ep Ba
CyB pecypciapuaaH yHyMan ¢oiinananuin Ba y
eprapaa HWIMHH-acOCIaHTaH CYFOPHII TapTHO-
JIApYHYU KYJUIalll, XaMmJla SKUHIIapIaH FOKOPU XOCHIT
OJIUTILTUD.

T'uapomonynb palOHJAIITHPUITHUHT acOCHUI
npuHnEmIapH:  Ypra Ocmé yayn 1932-1951
wnmrapga  B.M.JleroctaeB, b.C.KoHbKkOB Ba
I'Il.Tenpuepnap TOMOHMAAH WIIIA0 YHKHITaH
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0ynmub, YHHHT acocuaa TYNMPOKHUHT MEXaHUK
TapKUOHM Ba €p OCTH CHU30T CYBIAPUHUHT KOMIa-
iy éraau. [3]

1948-1957 umnnapna C.H.Psixos, b.B.®eno-
poB Ba B.E.Epemenkonap paloHIaIITHPUILIHUHT
acoCHH MPUHIMIUIAPUHY TAKOMHUJUIAIITUPULIIA BA
Vprta Ocué epnapunu 10 Ta rugpoMoyns paiioHra
oymumnu. (1-xagBan)

1-xamBai.
FI/I,I[pOE/IO,HYJ'IB TynpoKHUHT CuzoT cyBnapu

paroH MEeXaHUK TapKuon CaTxu, M
HOMEpH

1 Enrun 3-4 maH 9yKyp

2 Vpra -»-

3 Orup -»-

4 Enrun 2 nau 3 raua

5 Vpra -»-

6 Orup -»-

7 Enrun 1 mau 2 raua

8 Vpra -»-

9 Orup -»-

10 Typanaa 0 nman 1 raga

Keitmarn takommmamrapumn cobuk «Cpemas-
runpoBoaxyonoky» (Y3I'MII MYXK) wrHCTHTYTH
tomonuaan (Illpemep Ba 0.) 1968 iwmnma oaub
Ooopunau. Ynap rOKOpuIardiaH TaIlKapu THAPO-
TEOJIOTUK-MEITMOPAaTHB  OONACTIapUHU  aXKpaT-
Jtap.

Bynap:

» Uykyp JKOWIAIIraH TPYHT CYBIIapH SIXIIU
OKMMra J3ra Ba ylap TYOpPOK XOCHA Oymum
JKapaéHUAa  WIITHPOK  dTUIIMaiau.  [['pyHT
CYBJIApUHHU €p OCTHTa CUHTHUII O0JIACTH].

Ep 1o3ura sKuH OKOWIamraH TpyHT
cyBnapu. TamkapuaaH OKAO KEIHIIU SXIIH, JIEKUH
OKMO 9YMKHO KETHUIMH KWWWHIAIITAH XYAya.
Tympok xocun OYauI xKapaéHuIa HIITHPOK dTATH
[[pyHT CyBIapuHUHT ep IO3WTa KAJKHO YHKHII
obmacru].

» TIpyHT CyBIapUHHHT JOUMHH  caTXH
OynmMai, MablIyM KOWTArm TaOWHH IITapouTra
Kapal y3rapaiuras, TallKapuaaH OKHO KEJIHIIH Ba
KeTUIIM  KUHWHIAINraH  XyOyuiap  [TPyHT
CYBJIapUHU EMMINIIN 007aCcTH].

Hpenep Ba 6. (1968) TapkuanannIapuya, ep
OCTH CyBJapu CaTXW Ba TYNPOKHUHT MEXaHHK
TapkuOM Oup xun Oynca XaM, THAPOTEOJIOTHK-
MENMopaTuB 00JacTH Xap Xwi Oyica, CyFOpHUII
TapTUOU XaMm Typnnya Oymaam. [3]

Keliunru #unnapna kaprajnap SpaTUITHUHT
KOF03 KYpUHMIIHJIAH 3JIEKTPOH pPaKami KypUHH-
mura yTuil, SpHU Tpaduk axO0opoT TH3UMHUIAH
¢doiinananran  Xoija Kaprajap — SPaTHITHHHT
KOMIBIOTEPIN TEXHOJOTHSCUTa YTHII  JKagal
cypariap OWiaH pUBOXIAHMOKAA. MabiyMoT-
JApHUHT KyTU1ad TypiaapWHA BaKT YTUINM OWiIaH
Te3-Te3  y3rapu® TypHIIM, OJAMH  ycynga
Ty3WJaaurad KOFO3IM KapTagaH (oiAaIaHUIIHU
aHua KuiuHTamTupu® o0opMmokaa. byrynru
KyHOA TE3KOp axOopoTiapHU KaOya —KHJIHILI,

VIApHUHT OJ3apOIUTHHA KypcaThil ¢akaTruHa
aBTOMATIAIITHPWITAH  TH3UM  KadoJaTiamu
MYMKUH.

Iy ypunna 3amonaBuit I'MC — Oy xyn
MUKAOpIArd Tpadukin Ba MaB3ylld MabIyMOTIap
Oazacura sra Oynran, 0a3a acocuaa WII Oa’kapyII
MMKOHUSTHTa 3ra OYIraH MOJEIUIM Ba XHCOOIH
¢yHkuusmap Ownan Oupnamrad, (a3oBUdl Mab-
JYMOTJIApHUA KapTorpaduk IIakira ailaHTHPHLL,
TYypiu XyJocaJap 4YHKApUIl Ba MOHMUTOPHHI
UIUTAPUHYA aMalira OLIMpaJuraH aBTOMAaIalIraH
TH3UM, J1e0 Kapaiau.

byryHru KyHZa KOMIIBIOTED CaBOIXOHJIMIH
omMma opacuma anmda omraH. ['MC ma ty3minran
KapTa OJIMH KOFO3JIM KapTajaH sXUIM Oe3aliraHy,
KOMIIBIOTEPIM  [NAKIJAIUTH, Kynaaa Oaxapuo
OYynMmac napaxkanard aHUKINTH Ba OOIIKa Oup
KaTop ad3ajmuKIapu OunaH Gpapk KuiIaIm.

Kaprara wucraranya ¥y3rapTUpuIl KHPHUTHIL,
SHI'M Ma3MyH Ba OYEk Oepuil, auarpamMma Ba
0OIIKa MabIyMOTIAPHH KHPWUTHUIL, YYHPHII Ba
XO0Ka30 MIUIapHu Oaxapca Oymagu. ByHuHTr yuyH
MYaJUIMQHUHT IIaxXCaH ¥3M KapTa TY3ULIHUHT
KOMITBIOTEPIM TEXHOJIOTHUIapu OWiaH MyKam-
MaJIpOK TaHUIIHUIIHN Ba yJlap acocHaa KapTa Ty3uO
KYpHILIK KEPaK.

Sammpros Aspyzapd W XE sy wpionom Meaioparim ageneammmcn Insaseys seamnsparie T ypaan
TYMANN Cf OCTH EYRAAPINNIT CATTH (VETasi mern T anns i) na mipaaenn sapasacn Erpeemimr cueanres
XAPHTA

1:.50 000

Nopive it ran [yt vystasin cyRILi e AR ERIAPIIINE |30
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hapsrstn fenm =
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1-pacMm. 3aMoHaBHI facTypiapAa YU3mIrad Xopasm
BuoATH ['ypiaH TyMaHHUHT THUAPOMYIYIIb
palioHNaITUPUIT TYIPOK KapTacu

Kapta spatuminunar Oy TexHonorusicu OyryHru
KyHOa, OWpHMHUMZAH - Ce3WIapiu Japaxana
VHUBEpcaUIalllTaH, HMKKUHYUIAH - JKyZa Te3
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PUBOXKJIAHAETIaH, HMHCOH (DAONHUATHHUHI XaMMa
coxamapuHu KamMpad ona€rran  KapaCHOMP.
Byryarn xynaa umiad uMkapuil KOpXoHalapy Ba
TAIIKWIOTIApJa KapTa Ba IUIAHJIAPHU KOFO3
KYPUHHUIINIAH BJIEKTPOH pPaKaMIM KYpHUHUIINATA
VTKa3uml WOUlapd  IOKOpW  Japakaga  onuo
OOopHIMOKAA.

ARC GIS pactypu xkapramapHH KOFO3IH
KYpUHMILJIaH D3JICKTPOH paKamJid KYpUHUIITa
VTkasuiga xu3mar Kuiand. Kapra Ba mmannap
TY3ULIHUHI T€0ax00pOT TU3UMH TEXHOJOIHUACU
OpKalM, SbHM DJEKTPOH KapTa Ba IUIAHJIAD
Kypunummaa Ttysmm, okymtaman ARC - GIS
JacTypH OpKaJI KyHuIaru KeTMa-KeTIuKAa Ty3HLI
JKapa€HUHU TaBCUsI KMJIUII MyMKHH:!

» Taiéprapnuk wunuiapu. DIEKTPOH Taxeo-
metpnap Ba GPS acGoGnapupan, TacBuUpiapHH
KaliTa WAl BOCHTANApPHIAH, H3JIaHUILIAP
pakamiii MabJIyMOTJIapuAaH, aBTOPIUK OPUIHHAI-
JmapaaH, MaBxkynd ¢oOHA KapTamapud Ba Oomka-
JapAaH 1acTaabKu MabIyMOTJIAPHHU TYILIALL.

» Kaprorpapuk Ba (GoHI MarepuaIapuHH,
pacTpiu TacBUpPJIApHH OWp XM MacmTadra Kel-
TUPUIL, CYHIpa YJIapHU KOMIBIOTEp XOTHpacura
JKOWJIAIL.

» Kumnmok Xyxkaaurd XyayIHHUHI CKaHep
KWIMHIaH KapTa Ba IUTaHJIapy, pacTpiid TacBUpIap,
aspocypariaapu Ba GPS ac6obuma Oakapuirax
CbEMKa HaTWXKaJapud MabJIyMOTIAPUHU KOMITBIO-
TEp XOTHPAaCcHUIra KHPUTHIL.

» SlpatmnaérraH KapTaHMHT MaB3yJH Kart-
JaMJIapuHM, ylapra TEeTHIUIM  JKaJABaJUlapHU
UIILTa0 YMKHUII Ba YIAPHU TAXJIHI KAJIUIL.

» Masaymotnap 0azacunu spatuil. OO0beKT-
Jap TacHU(H MaBxXy[ KaaBayuiap (aTpuOyTiap) Ba
MaTH MabiayMoTiaapHu OXM xoTupacura KUpH-
tum. aptim G6enrunap TH3MMUHA HIUIA0 YHKHII
Ba KaTjamjapra KUpUTHIL.

» Tys3unaérran kaprara KOHTypiap, dpepmep
XY)KamuKIapu — derapanapw, QepMep XYKaIHMK
TYFpucuaa Mabiiymotiap (hepMmep Xy KaTUTHHUHT
TalIKWI TONTaH HwIK, KaJacTp pakamiapu,
HyHanMIy Ba OOITKamap) HA KHPUTHIIL.

KapranuHr MaB3ynM KaTiamyIapuHH MYBO(HK-
Jam, KapTorpauk TacBHPHH XOCHJ KHIIMII Ba
yIapHU Taxpup KWium. KapTaHWHT KOMIIOHOB-
KacCHHH WIIJIa0 YMKWII Ba YHM HamIpra Taiépral.
Kapranu Hamp Kuiaum. ONEKTpOH KapTa Ba
IUIAHJIAPHU  SIpaTUINAAa MabJIyMOTiap Oa3acuHH
siHaZla KEHTaWTHpHII MaKcaauaa, KapTara sHTU
TalIKWJ TomraH OOFmap, y3ym3op, TYT30p Ba

xonmaTk €KW CyB TAabMUHOTH OFUpP €piapHU
KHPUTHILIUMHU3 MyMKHH. [4]

Spatunras 35MeKTPOH pakamiii KapTa Ba IUIaHTa
(hepmep XY KamUTH MabIyMOTIAPH KUPUTIITAHIA
JACTyp JKaJgBajWra MablIyMOTIAp aBTOMATHK
paBumaa TymuO OGopuiamu Ba Oy skapaéH Ousra
Microsoft Excel mactypuaa xykamuk €ku TymMaH
KaliTHOMAacuHU  TaW€pralmmMu3ga  CHTUJLIUK
KUpUTaau. byH&maH Tamkapy, KapTa Ba IDIaHTa
KOHTYpJap KUPUTWITaHAA XYKaluK EKU TyMaH
KOHTYP KaliJHOMacH aBTOMATHK Tap3aa
KUpUTHIaAN.[ 5]

Ty3unran 3MeKTpOH pakamild KapTa Ba IUTaHHU
XY KaIUKIapapo €p TY3WIl JIOMMXAacu HIIapuaa
xaM ¢oiganaHuin MyMKdH. By mactyp Xxyxa-
JUKIapapo ep TY3WII JIOWMXAcH WIUIAPUHU
OakapHuIlia KSHT KyJaIMK Ba IMKOHUSTIIApTra 3ra
OynuO, Fr03aHM aHWKIANIA KYJUIAHWIAUTaH
aHbaHABHN yCYJUIAp, SHHU aHAIUTHK, TpaPuk EKu
MEXaHHK ycylUlapAa [03aHM XucoOjalra XoxkaT
KOJAUpManIu.

ByHpan Tamkapu 3JIEKTPOH pakamid KapTa Ba
IUIAHJIap [TaBJIATUMU3 OOWINTH  XHUCOOJIAHMUII
WWJUTAK TIaXTa Ba FaJia MaiIOHJIapUHA ajaMalniad
SKWII  Jajajapura OynmuIiga Ba  YJIapHUHT
MOHUTOPHUHTUHH OJINO OOPHIIIAa XaM KaTTa Xu3Mmar
KHJIa/IA.
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Kupum. MabnymMKy, KULUIOK XYXKaJIUTHHU
FOPUTHUII TaOUMI IMAPOUT Ba TAOMHIA pecypciapra,
AHUKpPOFW Tabumii reorpaduk JaHmmadTIapra
acocnananu. Tabumit reorpaduk nanmmadTiapaa
KHIDIOK XY>KaJIUTH y4yH 3HI MyXuMH Oy — CyB
pecypcnapu xucoOnaHaau.

MabayMKu, X03Uprd 0030p MKTHCOAWETH IIa-
pouTHAa MaMJIaKaTUMH3[a CYB pecypciapuiaH,
LIYHUHT/ICK, CyFOpPHJIaJWTaH Ba JIAIMHU epiapaaH
OKHJIOHA Ba camapayiv (oiaiaHull XaMaa yiaapHHu
Myxodas3a KWIuIga cCyB oMOOpiapu Ba THAPO-
TEeXHUK HHIIOOTAJAPHUHI MabIyMOTIapu Oa3acu-
HU fApaTWIl Iy KyHHUHT SHT Aoi3apd macaina-
CHIHP.

“Xwucopak” cyB ombopu Kamkamapé Bunosrwu,
[axpucab3 tymanumaru Mupoku IIaxapyacuja
xoitnamran. Cy oMGop “Y3runpoBoaxo3” HHCTH-
TyTH Joimxacu acocupa 1976-imnga Kypuiauim
unapu Oonmann6, 1986-imnnma Tyratwirad Ba
¢doiigananumra TommupwiIrad. ‘“Xucopak’ CyB
om6opu (1-pacM) mMaBcymmuii cyB oMOop caHamwuoO,
acocuii cyB Hurum man6an “OxcyBaap€” xuco0-
naHany. “Xucopak” cyB OMOOPHUHHHT CYB XaB3acH-
HMHT TYJIUK XaKMHA 170 MiaH M°.

1-pacm. Xucopak CyB OMOOPHHUHT CYHBHH Hynomaan
OJIMHTaH CypaTH.

Acocmii  kmem. Y3Gexucron PecryGnukacu
npesunenTuEMAr 2018-inn 17-anpennaru “V36e-
kuctoH PecnyOnmkacu CyB X¥)KajdWrd BasUPIHTU
(GaoNMATHHY TAIKWI 3THII  Y0pa-TaJA0HpIapu
tyrpucuna’tu  [1K-3672-connmu  kapopu KaOyn
KWJIMHTaH 0ynu0, kapop Oyitmua 2019-2021-iwn-
Japna cyB oMOopIapy, HUpUK KaHaUIap Ba TUAPO-
TEXHUKA WHIIOOTIAPUHH KypHIL, PEKOHCTPYKLUS
KWJIMII Xamja yjaapHH OOLIKapUIIHU aBTOMAT-
namTHpHUI OYinda dopa-taadupiap TacTypu Tac-
JUKJIaHTaH.

Xo3upru BakTaa “Xucopak” cyB OMOOPWHHHT
YMYMHUH MabIyMOTIapH KOFO3 IIAKIHU/A, YJIEKTPOH
(Word, Excel) xypunumpa (2-pacm) ImakuiaHTH-
pwimokzna. CyB OMOOPHHMHT YMyMHUH KYpHHHUIIN
XHUCcOpak CyB OMOOpH TMAacmopTHaa KOFO3 Kypu-
HUIIJA YU3WITad OYu0, SJIEKTPOH KYPUHHUIIIATH

ya yuamim Majenu Mamxya smac. CyB omOop
Oyiinya ymMymuii MabiymMoTinap “JlaBcyBXyKamuk-
Ha3opaT’ MHCHEKUUSACH TOMOHHIAH TIeOJe3UK
Viqanuiap opkanu 4 €km 5 imnga Oup Mapra
apatwiagyd. MabIyMOTIApHUHT aKCcapuAT KHCMHU
pyc Twimna/

2-pacMm. XuCOpak CyB OMOOPHHUHT KOFO3
KYpUHUIIJArd MabIyMOTJIAPH.

Jactypra MyBoQUHK IIyHU aWTHII YKOU3KH, CYB
oMmOopnapuau Taakuk kwnuiaa AT texHonorus-
JApUHM KYJJam Ba 3JIEKTPOH MabiyMoTiap 0Oaza-
CHHHU INAKJUTAHTHPUII Kepak. bu3 TaBcms Kui-
MOK4YH OynraH ycynnaa mabiaymotinap 6azacu ['AT
ownacura teruuu Oynran  ArcGIS  mactypu
OPKAJIH SpaTHIIA .

Hartuxkanap. byausar yuyn “Xucopak” cyB oM-
0opu TyFpucHAard YMyMHUH MabiIyMOTJIap TyIUla-
Hagu. ArcGIS nacrypuma maskyp axOGopotiap
MaBxyn Oynca 3D yu ymyammu monmenu €xku SAS
Planet pmactypuman onuHran “Xucopak” CyB
OMOOPHHHUHT pacTp QopMaTiarun cypaTH IOKIa-
Haju Ba (azoBuid OOFIaHaau. MaliloHIM KaTiiam
OpKaIM MabIyMOT KpPUTHIIMMHU3 Kepak Oynran
obexktnap um3nb onuHagu. Xap Oup o0O0BEKT
MaKCaauIaH KeIH0 YMKKAH XOJJa MabIyMOTIap
0a3aCHHUHT YCTYHH spaTwiaau. Mapxya Mabiy-
MOTJIap KUpUTHIaIH. (3-pacm).

V36exucton Pecnybnukacumaru Oapua CyB
oMOopnapHu uHTEepHET opKanmu “CyB Xyxamuru”
Bazupaurura 0ofnad, cyB OMOOPIAPUHUHT WIIIIAII
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MPUHLIK OyiKMdya TE3KOp KYyHJIUK MabiyMoOTiapra
ara Oynuin MyMkuH. SIpHH “Xucopak” cyB oM00-
puaard MyTaxacCHC TOMOHHUJAH CYB OMOOpIaru
OMp KyHJIMK YMyMHU CYB Xa)KMH, CyB omMOopHra
TymaéTraH Ba YWKAETraH CYBHHHT MHKIOPHUHHU
ymuad, ArcGIS pactypura kupuTca, TYFpuIaH-
TYFpU Oy MabIyMOT Ba3UPJIMK/A TETUIILTH OYITHUM-
Jla KYypUHaIu.

DB, el

- B R
togon_reper
OBJECTID* Nomi Turi Balandligi SHAPE= | SHAPE
4 14 10-reper To'g'on reper | 1111 Nonurot 146
2 [ 11-reper To'glon reper | 1112 Monuros 53
3 | 12-reper To'g'on reper | 1113 Monurod 65
4 | 13-reper To'g'on reper | 1114 Monuro 45
5 | 14-reper To'g'on reper | 1115 Nonurot 5
§ | 15-reper To'glon reper | 1116 MonuroH 62
7 | 16-reper To'g'on reper | 1117 Monuro 20
& | 17-reper To'g'on reper | 1118 MNonuro (]
§ | 18-reper To'g'on reper | 1118 Nonurot i7
10 [ 18-reper To'g'on reper | 1120 Monuro 55

3-pacm. Penep sa ArcGIS oacmypuoa ampubymue
MABIYMOMIAP HCAOBATIU.

Sna Oup >xuxatu Tymnanrad 10 iummuk éxu 20
HWIIMK MabIyMOTJIAPHU TaxJIMJI KHJIHUII OPKaJH,
CyB OMOOpHHMHI' KEHMHI'M IIyHYa MYJJaTAaryu
XOJIAaTHHH OalropaT KWJIMI UMKOHUHHU Oepamu. 10
HungaH KeWnH cyB oMOOp KaHmal KypuHHIIIA
OYMUIITMHYN, CYB MHUKIOPWHHUHT YCHUITH EKA Kama-
HUIIMHY, TYFOHHUHI KaH4a nedopMainus opKaid
YYKHUIIMHY, CYBHH JIOWKATAaHUII MHUKIOPUHUHT
KaH4a OynumuHM OamopaT KWIMII — OpKajiu
AQHHMKJIAIINMHU3 MyMKHH.

CyB oMOOpHHHT 11y maiitrada y4 ymgammiu 3D
MOJIeNN ApaTUINTra 3apypUsT TyFuiaMmaraH. Jlekun
XO3UpPTry aBpJa CyB OMOOPJIApUHUHT Y4 YIuaMild
3D monenu 0wy 3aMoH Tanadbugup. 3D mMozen
CyB oMmOOp Xakuza TYIMK TylIyH4Ya Oepanu.
Maskyp Mozmen OpKaiu xap Oup OOBEKTHUHT,
MHCOJI yYyH TYFOHIArH PpeTepiIapHUHT aTpuOyT
MabJIyMOTIapH MAKIUIAHTUPWINO, axO0pOT Kupu-
THUII UIMKOHUSITUTA 3ra 0ynaMus. (4-pacm)

ArcGIS pactypuma MaWgoH KYpHHHITHIATH
MaB3yJii KaTjamjap opacuia peciyOiIuKaMu3aari
Oapua cyB OMOOpIAPUHHUHI 3JIEKTPOH pPaKaMIIH
Kapracura aTpuOyTHB MabIyMOTIap JKaIBajd
IIaKJUIAHTAH XOJJa IOKOPM AaHMKIMKAAru Tax-
JUIINHA HaTIKalapra SpUIIMLII UMKOHHHU Oepanu

(5-pacm). by kabm WHHOBAIMOH EHIANTYBHHU
HadakaT CyB omOopjapu, Oajnku Oapya Typraru
coxanap, allHUKca KAIUIOK XY KaJTUTH COXaCH YIyH
KYJUIaHCa KYIIPOK HaTHKajlapra SPUIIUIA N,

4-pacm. Xucopay cyB oOMOOpHHUHT y4 Yiadamiu 3D
MOJIeNu

R D D O L TN Y TR

5-pacm. ArcGIS gactypuna MabIyMOTIap YCTYHUHU
SpaTUIl Ba KUPUTHILL

XyJgoca. CyB OMOOpJIapWHHUHT MabIyMOTJap
0a3CHHU SPATHIN Ba WIIUIANI MPUHIIIAPUHHA 3aMOH
Tasabura MocnamTupuO OOpuI, SHPHU PUBOKIAH-
raH MamJjakarTiapiard KkaOu —IIaKJUIaHTHPHIIT
3apyp. bu3 taknmud xuiaran ArcGIS mactypu aca
Oynra skkonm mwucon Oyna omamu. ArcGIS mac-
Typuaa spaTWITaH MabIyMOTIAp OHI aCOCHUH
apxuB XucoOmaHaau, Oy JacTyp oOpKaiud Oup
BAKTHMHI y3uma Y30ekucton PecrnyGmukacu
Oyiinua Gapua CyB OMOOpIapWHM TaXJIMJI KWW
Ba KYHJIMK MabJIyMOTIapra sra OYJIHII MyMKHH.
Bynmap rtarmkapu xap Oup CyB OMOOpPH Y3UHHHT
XaKWKWW, 3aMOH Tama0mapura Tyaa >KaBoO
OepyBuHn MabJiymMoTiap 0azacura sra Oymaau.

Anaduéraap:

1. Myxrtopos Y.B., Unamo A.H., Jlamacos XK.O.
“Ie0axbOpOT TH3MM Ba TexXHoNOrHsmapu”, YKyB
Kymnaama, T.:2017 i1. 220 Ger.

2. “Xucopak” CyB OMOOPHHUHT KaIacTp IMAcIOpTH
2016 .

3. www.google.uz
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TEOAXBOPOT TEXHOJIOTUSIJIAPUJIAH ®OMJAJIAHI AH XOJIJA CYB
OMBOPUHUHI XA’ KMHWHHA XAUCOBJIAI: KH3UJICO CYB OMBOPU MUCOJIUJIA

bakueB M.P., Xacanos X., Yopues K., Paxmartos H., UopaiimoB A.
TalIKeHT HpPUralus Ba KUIUIOK XY KaJIUTHHA MEXaHU3AIMsIaIl MyXaHAUCIapyd HHCTUTYTH, TOIIKEHT,
V36ekucton. bakiev1947@rambler.ru, kh.khasanov(@mail.ru

AnHoTauusi. Makomnana macodanan 3ommam (M3) Ba ['eoax6opot Tusummnapugan(I’AT) doiimananran xomnma
Kusuicoit mapécuna Kypuiauira TaBcus dTHITaH Kusmicoit cyB OMOOPHHMHT XQ)KMHHH aHUKJIAII KEITHPUJITaH.
Google Earth mactypuna Kwusmicodi cyB oMOopu Xynyad TaxJIWJ KWIMHIW, TYFOH CTBOPH AaHWKJIAHIA Ba
KML(Keyhole Markup Language) ¢opmarna caknab onmuuau. I'eoax6opor tusumu nactypiapunan 6upu Global
Mapper nacrypura tyron crBopu (KML ¢aiun) Ba onnaiiH MabiiymoTiap Oa3acuiaH CTBOP SKOWIAINTaH XyIyn
penbedunnHr pakamian Moaeiu (SRTM) roknab onmuaau. Penbedna koHTypiiap XOCHI KHIMHAN, CYyB OMOOPHUHUHT
1032 Ba X2)KMHU aHUKJIAHIHM, TYFOH CBOpH Oyiinua Oyiiama npodw nnuad yukunan. Xap Oup KoHTypiap Oyiuda
1032 Ba XaXMJap TaxJIWi KWIMHAM XamjJa OJMHTaH HaTWkKajaH acocuaa KoHTyp Ba toza F=f(H), xontyp Ba
xaxMHuHr W=f(H) ¥3apo GoFiaHuII Srpy YM3HKIAPH UIUIA0 YHKUIIIH.

Tasgnu cy3aap: Kusmicoir cyB ombopu, reoax0opoT Tuzmmu, Mocodanan 3oummam, Google Earth, Global
Mapper, perbeHUHT paKaMiIn MOJEIH, KOHTYP, CyB OMOOPH F03aCH Ba XaKMH.

AnHoOTanus. B naHHOW cTaThe MpHBENCH METON pacuera oO0beMaB Ku3micaliCKoro BOJOXpaHHIIHILE, PEKO-
MEHJIOBAaHHOT'O JUIsl CTPOHTENILCTBA Ha p.Kusmiicail, ¢ ucronp3oBanueM 1udpoBoit Mojesu penbeda HomyuyeHHOro ¢
MOMOMUIBIO TUCTAaHIIMOHHOTO 30HJUPOBaHKUE U reOMH()OPMALMOHHBIX TeXHONOrUi. [IpoaHann3upoBana TeppUTOpHs
Ke3buicaiickoro Bomoxpanmnuiia B nporpamme Google ITnanera 3emist, onpeeneH CTBOP Uit CTPOUTENBCTBO
WIOTHHBL, W ¢ain coxpanem B ¢opmate KML(Keyhole Markup Language). B omno u3 mnporpamma
reonH(opManMOHHBIX TexHoJoTul, Global Mapper, 3arpyxen ctBop TuioTHHbBl (KML ¢aiin) n u3 onmaiftH-0a3b1
JMaHHBIX 1udpoBas moaenu (SRTM) paiioHa cTpoubebeTBa. POPMUPOBATUCH KOHTYPHBI, ONPEASISUIACH TUIOMAAb U
00BbEM BOJOXPAHHIIHINA, TIOJTYICHBI IPOIONIBHBINA NMPO(UIE CTBOP IUIOTHHEL. [IpoaHann3upoBaHa IIomans U 00beM
JUTSL K&XKIOTO KOHTYpa ¥ Ha OCHOBAHHM MOJYYCHHBIX PE3yJIbTATOB OBUIH Pa3pabOTaHbI KPUBask B3aUMOCBSI3H KOHTYP
u wiomans F=f(H), kouryp n oosem W=f(H).

KaroueBnie ciaoBa. Kei3puicalickoe BOJOXpaHWIHINE, T¢OMH(MOPMAIMOHHBIC TEXHOJIOTUH, JUCTAHIMOHHOE
3oHupoBanue, Google ITnanera 3emisi, Global Mapper, nudpoBast Mozenb penseda, KOHTYp, IUIomaas 1 00beMb
BOJIOXPAHUIIHIIIA.

Annotation. This article provides a method for calculating the volume of the Kyzylsai reservoir, recommended
for construction on the Kyzylsai River using by Remote Sensing and Geographical Information System. The Google
Earth program analyzed the territory of the Kyzylsai reservoir, dams and saved them in the KML (Keyhole Markup
Language) format. The Global Mapper program has downloaded a dam stock (KML file) and an online database
digital model (SRTM) of the area where the site is located. Contours formed on the relief, the surface and volume of
the reservoir were determined, and a longi-tudinal profile developed along the bottom of the dam. For each contour,
the surface and volume were analysed, and based on the results obtained, the contour and surface F = f (H), the
contour and volume W = f (H) correlation curves were developed.

Key words: Kyzylsai reservoir, geographic information systems, remote sensing, Google Earth, Global Mapper,
digital elevation model, contour, area and volume of reservoir.

Kupum. UKTHCOAMETHUHT jKaall pUBOKIAHUO
Oopaérran Omp BakTAa Xap Oup coxa BaKWILIAPH
y4yH MabliyM OUp OOBEKTHHUHI reorpaduk KO-
JANTYBH TYFPUCUIATH aHUK MabJIyMOTIapHU KUCKa
BaKT WYWA OJUI, TYIUIAII, TaXJIMI KHJIHIII,
MOJICJUIAIIITAPHILIL, POTHO3JIAIT Ba OOIIKAPUII MY-
XUM axaMmusT KacO JSTaiuraH OMMIUIAp XHCOO-
nmanaqm [1,2,3].

3amonaruit I'’ATnapHUHT caMapay HIUIAITHA
caii€paMu3 XyIy/UIapUHH TaJAKUK KWIHITHUHT
Hynaonum yciryonapcu3 TacaBBYp KWIHIN KHHHH.
M3 — epHHHT 103aCH TYFpHCHAArd axOOpOTHU Yy
OwraH aMajauii KOHTAKCH3 TYIUIAINra acociaHTaH
MUl WyHammm  OYnmO, F03a  TYFpUCHIATH
MabJIyMOTJIApHH OJIMII Kapa€HU 0OBEKTIap TOMO-
HUJaH aKC OJTaJWraH »B3HEPrus TYFpPHUCHUIATU
MabJIyMOTHH KCHHHYAIIMK WIILIOB OCPHIN, TaXJIHI
KHJIUII Ba amaiia (poimamaHuim MyMKHH OYiaau

[4,5,6,7].

M3 opKaJii OTMHTaH KO peTbePUHIUHT paKaM-
JIM MOJZIENIM Xap KaHIall KoopAuHaTanap TU3UMHIra
HucOaTaH Ep caTXMHMHT KYTapWIMIIN paKaMIIH
TacBHPH, TONOrpadUK FO3aHUHT HT OATUH HIAKIU
Ba pakamiu TaBcuu OYnuO, epHUHr Xap KaHIai
HyKTajard OaJaHA-MACTIMIY aHUKIAIlga, ep
caTXUMHUHI 3D MozenuHu Ty3HIAA, THAPOJIOTHK
Ba IEOJIOTHK TaxXJIWJUlap OJIMILIA, CYyB OMOOpPUHH
Kypulll Y4YyH TOTCHLIWAJI >KOWJIapHH aHMKJIALL,
TaBCHsl OTHITaH CyB OMOOPHHUHI XaXKMHHHU
Oaxomami, ep OCTH CYBIapHHH MOJEIUIAIITHPHIL,
9XTUMOJIMN 3ppO3UATIapHH aHHUKJIAI, Cel IOBa-
JUraH Ba celira YyujaMild MaiJlOHIapHU aHUKIaLl
MYMKUH.Ta0MUH  pecypclapHd  KUAUPHIILIA,
KMIUIOK XY>KaJIUTMHU OomKapuinaa holgaaaHum
MyMKuH [8,9,10,11].

I'AT Ttexnonorusmapra Oynran Tajgald OLIUIIN
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HATHXKACHJIA, XO3UPTH KYHJIa TYPJIH XHUJI coXanapra
mymkamianran ['AT mactypiapw Hmniad 4ukeiI-
MoKkna. Ynapaan Oupu Blue Marble Geographics
WHHOBAIIMOH XapuTajall JacTypuil TabMUHOT
kommnanusicuauHr Global Mapper nactypu 6yau0,
nmactyp 200 maH opTHK (ailil TYpHHU YKHH OJIHII
Ba rioban MabpliymMoTiaap Oab3acWra KHPHII
WMKOHUSITIIAPUHUHT OOPIIUTH, >KOHHHMHT KOHTYp-
JApYWHU Ba NPOQWUIAPUHYN UILTA0 YUKHUII, TYIIH-
pUIQMTaH Ba KECHJIQJWTaH XAKMIIAPHU XHUCOO-
mam, GPS xypwiMacWmHM KOMITIOTEpra yijaraH
X0J11a MabIyMOTJIAPUHU TYFPUAAH-TYFPU JACTyp-
ra FOKJall WHKOHUSATH, NACTyp WHTep(elCHHUHT
COITAJIMTH Ba KyJaiuru OwWiaH XO3WPTU KyHJa
Oomka reoxO0OpOT TU3UMHU JACTypilapH opacuja
ommoJtamub 6opmokaa. masxyn [12,13].

TankukoT 00beKTH Ba MeTOAU. TagKUKOT
TONIKEHT BWJIOATHHHHT CYB TAbMHUHOTHHU SIXIIIH-
nam Makcaauaa, Kusumicoit napécu y3aHuaa Kypu-
JUIIra TaBcus JTwiaraH Kuswmiicod cyB omOopu
XyIyU/ia aMaira ONTUPUIIIH.

Google Earth ownmaiiH nmacTypu HMKOHHST-
napugaH kenud umkuO® Kwuswmicoit cys omOopu
XyOyauaa Ky3aTyB HILIapu  OJu0  OOPHIIIM.
XKovtHuHT penbedu YpraHuO® YMKWIIH, TOFOH

KYPHII Y9yH ONTUMA k0ol Tammanau Ba Add Path
Oyiipyru ¢&pmammpga cTBOp YyTKaswnau. Yuzubd
onmuuran ctBop KML ¢dopmaraa cakiaa® oauHIu
(1-pacm).

1-pacm. Toron ctBopu (Google Earth)

Global Mapper nactypura tyroH ctBopu (KML
¢aiin) roxmanaam Ba Connect To Online Data
Oyiipyru épraMuza OHJIAHH MabIyMoTiap Oazacu-
JaH CTBOp JKOIIalraH XyAyld perbeUHHHT
Hlattn pamap TOHOrpaUK MHCCHAICH OpPKAJIH
onmduran pakamim  wmozend (SRTM)  rokiab
onmuHH. (2-pacm)

CyB OMOOpHHMHT pakamil MoJenuaaH Qoiina-
naHn0, CyB OMOOPHHUHT FO3aCH Ba Xa)KMH aHUK-
nanr OwiiaH Oupra xap Oup KOHTypJap Oyinya r03a
Ba XaXMIIap TaxJIWil KWIMHIN, MaKcUMal CyB
WUFUTI YIyH TYFOH OWIaH ENMHIUINK Kepak OynraH
CTBOpJIap aHUKJIAHIW Ba CTBOp Oyinua OVilmama
npoduap uiiad YUKUIIH.

2-pacm. Kusuiicoii cyB omOopu Xynyau penbepuHUHT
pakamun mozenu (Global Mapper)

Jactina® cyB OMOOPHHHMHT 103aCH Ba Xa)KMHHH
ooxomam yuyH Generate Contours Oyipyru éppaa-
MHJa Xap METpJa KOHTYpJIap XOCWI KWJIMHAIW.
CyB OMOOpPWHHHT FO3aCH Ba XQ)KMHUHH aHUKJAII
VU4yH MabJIyM OWp OTMETKaJa 103a XOCHI KWIIHU-
Haau. Kusuicoit cyB oMOopuaa MakcCuMall KOHTYP
1115 Oynranu yuyn 1115-kontyp Edit Line
Feature Oyiipyru Epmamunma ro3a XOCHI KHJTHII
Y4yH KOHTYpJIapJlaH axpaTHO, SHTH KOHTYP XOCHIT
KwimHaau. Xocwi KuiwHraHn KoHTyp(1115) Ba
TyroH ctBopuaaH Create New Area Features from
Selected Lines Oyiipyru €paamuma r03a XOCHI
KuinHaU. (3-pacm)

3-pacm. 1115 — koHTYpIIa XOCWIJI KWJIMHTaH 103a.

JlaCTypHUHT siHa OWp MMKOHHSTIApUIaH OWpHU
cTBOp Oyiin4a npodwiau Kypumi. Byaunr yaya 3D
Path Profile Oyiipyru €pmamuna TYFOH CTBOPUHUHT
KYHJATaHT TPOQHINHA KypHII OpPKAIH TYFOH
y3yHJIUTH, Vyprada Oajganmiukiapd, Option
Mentocugard Show path details dyHkuscunan
TYFOH CTBOPUHUHT MAablIyMOTJIAPUHU  KYPHIIL
MYMKUH (4-pacm).

i F e e
[Foo Pos- 88 1008 M40 41 1704456047

To Pos 0 6064645, 30 1M 1781
Mrwren Clesrnen -3 | ;o 60 SSOSES4, 21 1 TRa2961 57

4-pacMm. TYFOH CTBOPHHUHT KyHIQJIAHT TPOQUIN
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Tankukor HaTwkajaapu. Koutyp (1115) 6¥-
Wrhya 103a XOCWJ KWJIMHraHJaH cyHr Measure
Volume (Cut-and-Fill) Oyiipyru &Epnamuna cys
OMOOPHHUHT Xap Oup KOHTypiapHa CyB 103acH Ba
CyB OMOOPMHHMHT XaKMWUHH aHHUKJIAIINMH3 MYyM-
kuH. Measure Volume olHacu OdYMIraHAaH CYHr
Use Same Base Height Value for All Vertices 6¥-
mumura 1-0ym kartakka xoHTyp (1112) xupuru-
JanM, 2-katakka Meters TaHlIaHagH, 3-KaTaKka
above sea level (mynrus carxura HucOaraH, 1112)
tamnanagu Ba OK Oocunmaau. Dxpanga Volumetric
Calculations oitHacu ouwmiagu, Oy epnaa ICHIHU3
carxugad 1112 meTp OanmaHIMKAA, XOCHI KUJIHH-
ran 1112-kontyp w3acu (Fill Area, 0,54 km?) Ba
1y oTMerkama cyB omOopuHuHr xakmuuu (Fill
Volume, 16632417 m*) anuxnanmu. Cys oMGopu-
HUHT 103aCH Ba XQKMHHH Xap OUp MeTp Y4yH
Tax I KO unKamMu3. Xap oup koHTypaa (1031-
1112 xoHTypnmap) 103a Ba XaKM aHHUKJIAHAIH.
Kontypnap Oyiimua aHUKIaHTaH [03a Ba XaXM-
napau MS Excell xagBanura kuputub Oopuianu
(I-xagBan) xamma koHTyp-xaxM W=f(H), koHTYp-
103a F=f(H) ¥3apo OofmaHWII >rpH YU3UKIAPH
uiw1ad YuKuan.(5 -pacm)
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5-pacm. Konryp Ba 103a(a), KOHTYp Ba XaKMHUHT
(0) ¥3apo OOFIAHUII ATPHU YH3UKIAPH.

TaaKHKOT MyXoKaMacH Ba XyJjocajaap. YTran
acpauHT 60-HuTapra naimo 6ynran ['eoax6opoT
ti3uMHu(I'AT) mmanaT OunaH puBOXITaHUO, XO3HP-
TH KyHJIa KYT1ab coXaTapHUHT aKpaiMac KUCMHUTa
aimann® Oopmokna. [lyHEna cyB pecypclapuHU
Oomkapumn Ba yiapAaH (oiimanaHuin coxacuaa
TI'AT Ba M3pmaH KkeHT (QoigalaHHIMOKIA *KyMJla-
JlaH, JAyHE OKeaHW, KyJuiap, NEHTH3iap, napénap,

CyB oMmOapyapu Ba OOIKa CyB XaB3aJIApUHUHT
TUIPOJIOTUK, MOP(OJIOTUK Ba THUIPOMETPOJIOTHK
MabJIyMOTJIApUHU MacodataH 30HIIAIl OpKaIu
KHCKa BaKT/Ia OJIUII Ba XO0K030.

1-xanBay. Kuszwmiicoit cyB oMOOpHHUHT
KOHTYpJap(Topu3oHTaLIap) Oyinda aHuKJIaHTaH
103aJ1ap Ba XaKMIIApH

'z‘r’:mo(:) wi; [ Xaw ) I;::;ﬂ:(:) 103a ()| Xanm (W)
Tan) pA. M ran) KM MRpA. M
1032 | 0.002075 | 16175638 | 1073 | 0.1674 | 3207146
1033 | 0.004757 | 5073.7123 | 1074 | 0.1743 | 33778316
1034 | 000734 | 11195925 | 1075 | 0.1828 | 3556526.8
1035 | 0.00967 | 19806.793 | 1076 | 0.1908 | 37437322
1036 | 0.01225 | 30782531 | 1077 | 0.1991 | 3938590.6
1037 | 0.01447 | 44096513 | 1078 | 0.2069 | 41414818
1038 | 0.01706 | 59813.175 | 1079 | 0.2139 | 43520284
1030 | 002029 | 78800.897 | 1080 | 0.2212 | 4569550.1
1040 | 002358 | 100714.25 | 1081 | 0.2287 | 47944674
1041 | 003042 | 128472.08 | 1082 | 0.2363 | 5026906.3
1042 | 003533 | 1614328 | 1083 | 0.2446 | 52674139
1043 | 0.04105 | 199842.94 | 1084 | 0.2513 | 5515153.9
1044 | 0.04474 | 24274007 | 1085 | 0.2609 | 5771199.1
1045 | 0.04864 | 28963577 | 1086 | 0.2705 | 6036878
1046 | 0.0518 | 33980275 | 1087 | 0.279 | 631224056
1047 | 0.0556 | 393559.16 | 1088 | 0.2889 | 6596504.2
1048 | 0.0586 | 450598.88 | 1080 | 0.2987 | 689044258
1049 | 0.0639 | 512059.26 | 1090 | 0.3071 | 7193400.1
1050 | 0.0688 | 578365.01 | 1091 | 0.3179 | 75059814
1051 | 0073 | 64911554 | 1092 | 0.3289 | 78294132
1052 | 0077 | 72422452 | 1093 | 0.3388 | 8163379.2
1053 | 0.0813 | 803177.80 | 1094 | 0.3507 | 8508126
1054 | 0.0846 | 836246.94 | 1095 | 0.3616 | 88643921
1055 | 0.0883 | 97281628 | 1096 | 0.3714 | 9230862
1056 | 0.0025 | 10631627 | 1097 | 0.3816 | 96077087
1057 | 0.0064 | 11573462 | 1098 | 0.3919 | 99944154
1058 | 0.1001 | 12553714 | 1099 | 04048 | 10393352
1050 | 0.1031 | 13569988 | 1100 | 0.4151 | 10803098
1060 | 0.1073 | 14624698 | 1101 | 04261 | 11224007
1061 | 0.1105 | 15715243 | 1102 | 0.437 | 11655725
1062 | 0.1143 | 16840084 | 1103 | 04486 | 12098172
1063 | 0.1185 | 1800352.1 | 1104 | 04607 | 12552775
1064 | 0.1223 | 19208168 | 1105 | 04722 | 13019538
1065 | 0.1273 | 20456229 | 1106 | 0.484 | 13497742
1066 | 0.1316 | 21753822 | 1107 | 04961 | 13988024
1067 | 0.1351 | 23090064 | 1108 | 0.500 | 14490556
1068 | 0.1304 | 24463723 | 1109 | 0.523 | 15005835
1060 | 0.1441 | 25880428 | 1110 | 0.536 | 15534850
1070 | 0.1496 | 27349625 | 1111 | 0.549 | 16077048
1071 | 01545 | 2886961 | 1112 | 0.562 | 16632417

Tankukotna ¢oitnananran Blue Marble Geog-
raphics HHHOBAIIMOH XapUTaJall JacTypUil TabMU-
HOT KommnauusicuauHT Global Mapper reoax6opot
TU3UMHU JacTypiapuaaH Oupu OYyaud, ri00ai
MabBJIyMOTJIap Oab3acura KHPHUII WMKOHUSTIAPH-
HUHT OOpIHTH Xamja Jactyp HWHTep(aliCUHHHT
commanuru Ba Kymaimury, nactypra ESRI, KML,
LiDAR, MrSID, SRTM kabu 300 manm opTHK
maindaiiyulapHd Ba OHJIAWH Tap3ga TYFpuAaH-
TYFpH TI00an MabIyMOTIap O0ab3acHiaH KEpaKin
MabJIyMOTJIADHU FOKJIAIl Xamjia OJIMHTaH Mabiy-
MOTIap acocuaa mMacoa Ba MalJOHHU aHWKJIAIII,
YYKypJIMK Ba OaJaHUIMKIAPHU Yadall, >KOWHUHT
KOHTYpPJIAPHHU WIIA0 YMKHII, KOHHUHT TIPOUII-
JApVHU WIUTA0 YUKW, XaXMIAPHH XucoOiarl
(TYnoupunaguraH Ba KECHIIAIUTaH), XaB3a HPMOK-
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JAPUHUHT  IAKJUTAHWIIMHA —~ WOUTa0 YUKW,
KOWHHHT CYB CaTXM Y3rapuill CUMYIHALMSICHHU
kypum, Lidar Module ¢ynkumsnapunan ¢oiina-
nanum, MabiymMoTiapau 6omka AT narypnapura
KaparaijaH KyOpoK ¢opMaTaa SKCHOPT KWK
KaOu MIUTAPHU aMajra OIIUPUII MyMKHUH.

TankukoTaa NacTyp WMKOHUSTIapuaaH ¢ou-
nananu0, Kuswicodt cyB oMOOpHHUHT 1032 Ba
XaKMH aHWKJIANl OwiaH Oupra, xap Oup KOHTYpP
Oyitnua 103a Ba XaXMiap Tax)IHI KWIAHIA, TYFOH
CTBOPH NMPOUITH HIITA0 IUKUTIIH.

Ym0y TagkukoT OW3ra Kellakaka, KHCKa BaKT
WYH[IA )KOMHUHT perb(OUHU YPTraHUlll, IyKypiIruK Ba
OayaHmIuKIapHy yimdarn, macoda Ba MaWIOHHHU
aHMKJAIl, CyB MWUFUII WMKOHMUSTIAPHU, TYFOH
CTBOpJIApWMHM YTKa3WII Ba CTBOP NPOQHUIIapUHH
UILTa0 YMKUIIL, CYB OMOOPHHUHT KOHTYpap Oyiu-
Ya 1033 XaXMJIApUH aHUKIAl UMKOHUHH Oepau.

Anadouéraap:
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2. AB. Ckpopuos, “Teomndopmarrka” Tomck.
2006. 336¢.

3. bomraee T.X., Axb6apoB O.M.“T'eoaxbopot
ti3umu acocinapu” Tamkent. 2010i1. 158 6.

4. TI.P.PeitmoB, S.I.XynaitbeprenoB “da3zoBmit
MabiyMmoTiap moaeuiapu’” Tomkent. 2014. 1516.
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585.

11. Fujisada, H., M. Urai, and A. Iwasaki, Advanced
methodology for ASTER DEM generation. IEEE
Transactions on Geoscience and Remote Sensing, v. 49,
no. 12, 2011 Pp. 5,080-5,091.

12. “Global Mapper User Guide” Copyright Blue
Marble Geographics 2018

13. E.C. borganen, B.A. Uucrorosa “HcciaemoBanue
MHCTPYMEHTa aBTOMATHYECKOTO MOCTPOCHUS THAPOrpa-
¢uueckoit cetn B nporpamme Global Mapper” Ilepm-
CKHUii HAI[MOHAJBHBIA HCCIIEOBATEIbCKUI TOJIUTEXHHU-
yeckuii yauBepcutet, 2018

14. www.earthexplorer.usgs.gov

15. www.opentopo.sdsc.edu/raster

MOJIAUI MATAHU MEPOC OBBbEKTJIAPHHUHI" MABJIYMOTJIAP
BAHKHUHU APATHUII BA IOPUTUILIJIA 3AMOHABHUU 2JIEKTPOH I'EOJIE3UK
JACTYPJIAPHUHI' AXAMUATHU

PaxumoB ¥Y.A. TOKTOpaHT
CamapkaHj] 1aBlaT apXUTEKTypa-KypWInIl HHCTUTYTH, CamMapKaHy, Y 30€KHCTOH.

AHHOTanus: YmOy Makoiana JaBjiaT axaMHUsATHra dra OyiraH MOIIUM MaJaHuid Mepoc OObEeKTIapHHU
Yprasuiil, ylnapHd KOMITbIOTEPIAIITAPWITAH MabJIiyMOT/Iap OAaHKMHU SPATHIIA Ba AJIEKTPOH XapUTAaJapHU SPATHII
V4yH SHTH 3aMOHABHH X03upnaa wnurad gukapuiga Kymuranwiaérran ArcGIS pmactypunman QoipamaHum xamia
MabJIyMOTJIAPHUA CHHXPOH TEXHOJIOTHSICH/Ia TACBUPJIAII HIIUIAPU TYFPUCUAATH MabIyMOTIIap aKC dTTUPUITaH.

AnHoTauusi: B cratee comepxkutcst nHbopMalys 00 HCMOJIBL30BaHUN TporpaMMHOTO obecnieueHust ArcGIS u
CHUHXPOHHBIX TE€XHOJIOTHIl ISl UCTIOIb30BaHHS COBPEMEHHBIX OOBEKTOB MAaTEPHAILHOTO M KYJIBTYPHOTO HACIEAus,
UMEIOIINX TOCYIapCTBEHHOE 3HAUEHHE, CO3/[aHHs KOMIIBIOTCPU3MPOBAHHBIX 0a3 JaHHBIX U MPOrPAaMMHOTO
obecrieueHnst HOBOTO MMOKOJICHHS /IJIsl CO3JAHMUS AJIEKTPOHHBIX KapT.

Annotation: The article contains information on the use of ArcGIS software and synchronous technologies for
the use of modern tangible and cultural heritage objects which stand on state importance, the creation of
computerized databases of tangible cultural heritage objects, and new generation software for creating electronic

maps.

KaJgur c¥y3aap Ba nuéopanap: Moaauii Mananuii Mepoc oObEKTIIAp, XalK MaJaHHH MEPOCH, apXUBJIAp, JIEKTPOH
xaputa, ArcGIS, reokoaani, MaB3ynau xapura, (a3oBUN MabIyMOTIap.

JlaBnmaT axaMmmsiThTa dra OyIraH MOIIUN Mama-
HUH MepoC OOBEKTIIAPHHM YPraHUIl Ba CakJjIail
XaJIK MaJaHUd MEpPOCHHH, YHHMHI Xa€T Tap3WHU
KypcaTa OWIHII PHT MyXUM Basudanapian Oupu-
JUp.

Mopnuii MagaHuii MEpoc OOBEKTIAPUHU Ypra-
HUII YYyH apXWB, KyTyOXoHa, MaHOaapiapiaH
MabJIyMOTJIAp OJMII MAIIaKKaTId MEXHAT Ba
unuianHu tanad srtaau. By unuiapmaH tamkapw,
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WUFWITaH MabIyMOTJIAPDHH TU3UMIIAIITHPHII, TaX-
JIWJ KWIMII, cakjialll, KaiTa WIlaml, Typjad MyHa-
JUIIapra Moc xoiia (QoiimanaHuim, Ba WIMHN
TaXJIWI KWIUIIIEK Bazudanap MaBxKy.

X0o3upru Tapuxui-MEebMOpPUNA HU3JIaHUIILIAP/A
3aMOHABHI YCIyOJIApHUHT THU3UMIIN-TY3HWIMAaBHI
TaXJWIA Ba TYpId XWI CTaTHCTUK, MEbMOpPUUN
TaKKOCJAIl, 3KCIepT Oaxonam ycayonapu kadbuiap
axaMHATCU3 paBUIIA Kylda 03 KYJIAaHHIMOKIA.
UyHKHM MabIyMOTJIAPHUHT TapKOKJIWUTH Ba €THUIII-
MAaCJIMTH, W3Jalll Ba TU3UMJIAIITUPHIN YYYH KyJa
Ky BakT cap(uiaHUIIM KaOu MyaMMOJIap MaBxKy/I.
By aca, ¥3 HaBOatua, )Kyna Karra MablIyMOTIIap-
HU KaMpal OJITaH TU3UMHU KYJIIall Ba TY3WIIHU
tamad xKwinagu. by TM3mMm Kydumarm Tanadnapra
’)kaBoO Oepa oJaguraH gapaxkama TY3WIUIIN
JIO3WM:

® KaTTa XKMJIArm MablIyMoTiap Oa3acuHU
TaITKWT KAJTHIIL;

® TYIMK XOJ/1a OWHOHWHT XOJIATUHH TaBCU(D-
JIOBYHU 3apyp MHKIOPJArH MabIyMOTJIap MakMya-
CHHH SIPATHIIL;

® MabIyMOTIApHU YMYMJIAIITAPHII TAPTHOUHU
Wynra Kyiuu,

® TYFpU Ba aHWK MabIyMOTJIAp MOXKMYUHH Tahb-
MUHJIAII;

® HCTEHMONYM TOMOHHIAH MAaBIyMOTIApHU
TE3KOPJIMK Ba Kyjlai KaOyd KWiuO OJUIIMHA
TabMUHIIAIL.

Mopnnii MamaHuii Mepoc OOBEKTIAPUHU Tal-
KUK JTHII Y9yH 3apyp, OJHMHTaH HaTwXalap dca,
1aXapco3iIuK OOBEKTIIAPUHH TAbMUHIIAII, JIOWH-
XQNAITHPUI XaMJa WUFWITaH MablIyMOTIapHU
CaKJIaIllHA MyKaMMaJUTAIIITUPHIN YIYH KYJT KeJaIu.
By w™yammonapHu QakaTruHa yiaapHU OKaxOH
aHj03ajapura xxaBo0 OepajuraH jgapaxana KOMITb-
HOTEPIAIITUPULI OPKAJIU €YULI MyMKUH OYJ1a1u.

V36ekucron PecryOnukacuauHr «ManaHui
MEpPOCHH acpall Ba yHAAH TYFpHW ¢oimamaHuIn
TYFpUCHIA»TH KOHYHU Tajabiiapura Kypa, MO
MaJaHud Mepoc 00BEKTIIapH OWIIaH OOFJIMK HIILIap
Ba TamOUpJapHU XyOyIud KydMac MYyJK JaBjaT
KaJacTpy XHU3MaTJIapH AOUpacuia HXTHCOCIAII-
TUPWITAH aBTOMATJIAIITHPHITAH TH3UM SIPATHII
BOCHTACHa amallra OLIUPWIIHHA TAIIKWAIT KHJIHII
MYXUM Macajajaup.

Mopnuii MamgaHuli Mepoc OOBEKTIApUHUHT
ABTOMATJIAIITUPWITAH  MabJIyMOTIAP OaHKM
aBBAIO TEXHUKaBHM, JacTypuii Ba axOopwuii
TabMUHIIAIT TU3UMHUHH Y3uaa udoaanaim, 9yHKa
TETHIIUTH JacTypiap, MablIyMOTIap THU3MMH Ba
TEXHUKaBUI BOCUTANIapra sra 0yiamaca, axOOpoTHH
KaiiTa WIIIaIm, >KamJaml, cakjam Ba Oomka
WIUIapHA ~ aMajira OIIMPHINAa  KUAWHYHAINK
TYFIOUPAIH.

X03Upru KyHra Keiu0, XaJlK Xy KaJurMHAHUHT
nesapiad Oapya TapMokiapuga reorpaduk HHOOp-
MaIMoH TH3UMIIApUAaH KeHT (poiimamaHmIMOKIa.
XycycaH, MOIIUH MagaHUH Mepoc 0O0BEKTIIApUHU
XapUTaNTapHHA SIPATHULIIA.

ONEeKTpOH XapuTaJlapHU SAPATHII YYIyH SHTH
3aMOHaBUi acO00xap Ba gacTypiap 3apyp Oynaau.
Hly sxymimagaH Xo03WpAa HIUIA0 YUKapUILIa
kymnanmnaérran ArcGIS nmactypu gHrM pakamin
XapUTaNapHU SpaTHIAA KyJaa KyJIaliukiap spat-
Mokza. YmOy nmactyp €paamuia sipaTWiraH Xapu-
Tanap Ownad wuuiam (oiganaHyBYMHUHT HMKO-
HUSITIapUHM sHaAa KeHratupaau. LlyHuHT yayH
ymly mactyp €pmammua TapuxXui MagaHuid 00b-
eKTJap XapUTaCHHU SIPATUII Ba TaKOMWIUIAII-
THUPHII, MabIyMOTIap 0ab3acHHU TYJIAWPHII JaBP
Tanabu XucoOIaHaIm.

ArcGIS macrypm KyWumarm acocuit Basuda-
JapHU OaXKapwIl YIyH MYIDKaJIaHTaH:

® XapuTaJlapHU SPATHUII B TaXPUPIIAIL;

® XapUTaJIapUHU BU3YyaJJIAIITHPHII Ba JOHMXa-
JIan;

® MaB3yJIM XapHuTanap SpaTuIl;

ercorpaduKk Ba CXEMaTUK MabIyMOTIapHU
(ha30BHii Ba CTATHCTHK TAXJIHIT KUJIHUIIL,

® TeOKO/IJIaI;

e MabIyMOT/Iap Oa3zacu OWIIaH WITUIAIIL;

® XxapuTa XuCcOoOOTH Ba XyJOCATapUHH MPUHTEP-
ra éku rpaduk ¢aitmmapra yTKazum.

ArcGIS nactypu Ttapuxwii mMamaHWii OOBEKT-
JapHU TeorpaduK MabIyMOTIIapH Ba aTpHOYT
MabIyMOTIapH OWiaH OMprajiukia WILTall UMKO-
HUSITHHHA OepajIu.

ArcGIS pactypupma MabsiaymMoTiiap 0Oa3zacWHH
HWFHUII Ba cakam xymna Kymai. ArcGIS gactypuma
JNEKTPOH XapWTalapHU SpaTHIl yYyH KyHuaa-
THJIapHU Oa’kapUIIIMHU3 Kepak.

e ArcGIS  macrypuamHr  ArcView
KOMIIbIOTEp Oa3acura ypHaTHIaIu;

® )KOIHM XaBoJaH Typub pakamiu (oTokamepa
époamma cypartra TyLIHPHIIaIu;

¢ TpaHc(hopMaIUsITaHTaH cypatiapaaH
JKOMHUHT hoToIIaHu €KU GOTOCXEMACH TY3UIIaIH;

e porormian onaud xoira O0opuod, nemudpodra
KUJIUHA]IH;

ecypatmapan ArcGIS pmactypura wmacmrabd
Oyinua Tymmpamus;

o nemudppodhka KuiauHraH (HOTOIUIaH KU
(dhotocxemara kKapad ArcGIS mactypura 3mekTpoH

KACMH

XapuTa UYW3WIAAM, 11y OwriaH Oupraimkia
MabIIyMOTJIAp XaM KOMIIbIOTEpra KUPHUTWIHO
Ooopuay.
ArcGIS pactypu acocuit HWKKH KHCMJaH
nuobopar.
1.Arc Map; 2.Arc Catalog.

1-6ynum Arc Map - reorpaduk oOBEKTIApHH
aTpubyT MablyMOTNIap OWIaH WIUIAIITa KyJuia-
HUJIA]TH.

Wmram oitHaman Arc Map HH SBHH, NacTypHU
WINTa TYMUPHUIT yIyH, WUITYH oWHamaHn Arc Map
HUHT yCTWTa CHYKOHYAHWHT dYall TYIMacHHHU
Oocwin opkamu WM Xojartra tymmpuiana (1 -
pacm).
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| r‘iepcmamn 6a3a reonasHsx VUMTa  Y3MMH3Ta

KepakJIi MIapTiau OeNTWIapHu Ba OOBEKTIApHHU
KHPUTAMH3.

Scanran xap Oup mapTiu Oenrura KOOpIUHA-
Tamap TH3UMHJIAH OJKOMHWra TYFpU KenaguraH
KOOpJIMHATa TU3UMHUHU KUPUTAMU3.

busnuHr pecnybnmkamuzga acocan  (Gauss
Kruger xoopaunatamap TH3uMuaaH QolanaHu-
nanu. bapua tomorpaduk Ba 0630p TOHOrpadux
XapuTanap TCHr OypuYakiu KYHIAIAHT IWITHHAPUK
MpoeKnusAaa Ty3wiagu. by TpoeKIusHu HEMHUC
ommmu K.®@.T"aycc (1777-1855) Hazapwuii sxuxataan
acociarad Oyica, MKKHHYA OWp HEMHUC OJIMMH
JL.Kprorep (1857-1923) yuu xucoOjam ¢Gopmy-
namapuad wmmad ywkkadH. LyAuHT y9yH Xam
T'aycc Kprorep npoekuusicu feiinnanu. by npoek-
U DJUTATIICOM] CUPTHAArd Iakil Oypuakiapu
TeKUCIIMKIa aifHaH Yy3ura yxiail Tap3jia TacBUp-
JIAHTaHWIAH yHra TEHr Oypyakin Eku KoH(POpM
(¥xwam) npoeKnus AeHnIaim.

By mpoekuust axonu xapuTanapuHU Ba KHIIUIOK

XY KaIUTUra OWJl XapuTajapHU Ty3HulllJa KYIpoK
KYJUTaHUJIQIUTaH MPOEKIIHS XHUCOOIaHaIH.

laycc - Kprorep tyrpuOypuaknu KyHagagaHr
OWIMHIPUK ~ TPOCKUMSICH  KOOpAMHATaJapHH
SJUTUTICOU]] CHUPTHIA HYKTAJAPHUHT TEOHE3UK
KOOpAWHAajapu OWiIaH Iy HyKTara TeTHILTH
TEKUCIIMKAATH TYfpu Oypuakium KoopauHaTa-
JApUHY ¥3apo OOFIaIl HIMKOHWHH Oepam.

By npoeknus Kymianga ep 3JUIMICOUAN CUPTU
TacaBBypAa Mepuauanmap Owian 60 om 60 Ta
30Hanapra OynuHamu. 30HaJapHUHT TapTHO HO-
Mepn [puUHBHY MepHIWaHWIaH IMapKKa Kapad
xucobmanaan. Xap Oup 30HAHMHT YpTacuuaH
YTyBUM  MepuAMaH 30HAHMHTYK  MEpHUIHAaHU
nednnaan. ODJUMIICOMTHUHT Xap OWp 30HACH
ajoxuaa TEKUCIHKKAa KoHpepMm (¥xmmamr) Kaauo
YTKa3zunaau.

30HaHMHT YK MEPHAWAHH TCKUCIHUKIA TYFpU
YM3UK KWIMO TacBUpiaHWO, abuucca YKH, yHTa
NEePICHIUKYISAp KUIMO YTKasuiaraH Ba SKBaTOP
TEKUCIUTUAA ETraH YU3UK dCa OpAWHaTa VKU aed
KaOyn KwinHrad. by YKiIapHUHT ¥3apo KecHIUraH
O HyKTacu KOOpIMHAaTa CHCTEMAacMHH 0ol
HyKTacu nae0 onuHaaud. Xap Oup 30Ha Y3UHHUHT
KOOpIMHAaTa cHcTeMacura sra. bepwiraH HyKTa
KOOpIHHaIapu OVHNda Kaiich 30Haaa JKoMIamraH-
JUTWHU OWJHWII y9yH YHHMHT OpJAWHATa KUMaTu
OJITUTA 30Ha HOMEPH ¥3u0 KyHUIaan.

lumonuit sipuM Iapia >KOWIalran Xyayuiap
yIyH XamMma aOreccaiap mycOar. YK MepuauaH
TOMOHJIaTH OpJUHATaNap Mycbar, Fapd TOMOHIApH
MaHbuit Oymaam.

Manduii umopan KoopIUHATaIapHU MycOaT
uIIopara KeITUpHUIl yuyH yiaap Kuiimatura 500 kM
Kymuo &3mnanum (spHU, YK Mepuzuman 500 kM
FapOra mapTiu CypuIaan).

3oHanapaard reoe3uK aCOCHUHT XaMMa HYKTa-
JapuHH KOOpAMHATAJApUHHU SITOHAa CcHcTeMana
OYUIIl YUYH, YIApHUHT Xe4 OyIMaranaa OUTTacuHH
KOOpIMHATaNapuHu Owinin Kepak. bonutanruy
Hykta Kwmb [IérpOypr maxpumarn IlymkoBo
aCTPOHOMHUK  OOCEpBAaTOPHACHHUHT  JTyMaJlOK
3aMMHN Mapkasu KaOyn kKwimHraH. by cucrema
1942 #un koopauHaTanap cuctemMacu ne0 Kalyn
KUJTUHTaH.

bananmiuk Oyiinua OOIUIAaHFUY CaaxWid (03a
KO, BONTHK JCHTM3WHUHT CaJx®, XO3UPTH
Kamunuarpan maxpuaarn Kponmran ¢ymrToru-
HUHT HOJIM KaOyJl KUJTUHTaH.

By THU3MMHH HIITra TYIIHPUII YYH HIIYHU
OﬁHa}laH HoBbii Knacc npocTpaHcTBEHHDIX 00bEKTOB
KOOpAWHaJIap O4u-

8xumaau, yHua <o
magu Oy mwsmmpan O RESURESE  Tamnananm.

Pulkova 1942 - iiniru KoopAuHaTa TU3UMHU XYAY-
napra OynuHaau. bus smab TypraH Xymyara Moc
KellaJinuraH _ KOOpJIMHATA
TI3UMUAAp (4 pacm).

Arc Catalog oitHacu énmmanm.
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=GB
@ [ Beijing 1954
@ [ Other GCS
=-G& Pulkovo 1942
#-G@ Pukovo 1995
=@ Xan 1980

4 -pacm.

ArcGIS pactypura 3J€KTpOH XapHUTaJapHU
KHPUTHIL.

-Arc Map oifHacu ounnaay;

-Arc Map oifHacHIaH pelaKkTop MaHeIH OUrIno
-ﬁfHaﬁn:wmaﬁmxﬁaﬂE éKHHaﬂH;

pelakTop TmaHennaH — ‘‘3agaud’

“co31aTh HOBBIM O0BEKT OYMIALIN;
Uenessie cron:
-penakTop HmaHeIuAaH |

KEpakiu “coi’” TaHIaHaIY;

IMYHKTHa

Penakrop v | b | T

-pemakTtop TaHeIMAAH | ry
Oenrunap €pramuaa aTpudyT MabIyMoTiIap 0a3acu
spaTUiIaiu;

- aTpuOyT MabJIyMOTIap 0a3acH TYIAUPUIATH

ArcGIS nmactypunman (a3oBuUil MabIyMOTIAP
OwnaH uiniamaa QorganaHuim MyMKHH. JlacTyp-
HUHI aCOCUM XYCYCHATH — >KaJBajl KYpUHMIIHUIA
ONIUIIMK OWIaH WINra TYLIWINW, 0a3a THIAIArd
(daiilap Ba cepBep MabiIyMoTiIap Oa3acHaaH
MabJIyMOTJIApHU TacBUpIAIIA, KaiiTa HIUIaniia
yIIapHHU SXITU TYOIYHWII Ba TaxJjwi stumaup (5
pacm).

N e Smcmser S Budioa W Gue G
FES I BEXn + - R E Nl A R

oo K| # e[ 7] | et v [vimeos e wm] | () 0| @

T

5 pacum. ArcGIS mactypu Epmamuna MOITIHA
MaJIlaHui Mepoc OOBEKTIAPUHUHT MabJIyMOTIIAp
0a3acHHM Ba DJICKTPOH HABOATYM XapUTACHHU SPATHIIL.

g’maunnpmmmn onmuit ArcGIS nmactypuna
(doiimananyBur y4yH TYIIYHapiaud Ba KyJai
uHTepdeiic (MabIyMOTIApHU Xap XU MaHOanapra
KYUYHMpUI) SpaTWIITaH Ba KapTorpaduk KaiiTta
y3rapTupuIll KaH4YaluK Oepwiran Oynca Xam
Oepkutmirad. Onepanusiuiap TyHUIyHapiad Ba OJIUi
0ynmuO, OaszaBwii MabayMoTiIap OWIaH MILIAMI
UMKoHUsITHTa dra. Kaprorpaduk wm cronvuHH
y3rapTupuil yuyH Oa3aBUi MabIyMOTJIap OHIIaH
WIIUTAII U TaXKpubacura 3ra OYIuIT X0J10C.

MasbaymMoTiIap OMHACHHHUHT 3 XWJI KYpUHUIIIIA
XOXJIaraH MUKIOpAa KYpHUII MYMKHH: XapuTa
oifHacH, py#xaTiap Ba rpadukiap.

MabIyMOTIIapHH CHHXPOH TEXHOJOTHSCHIA
TacBHpJall, Oup BakTHUHT Y3uia TapkuOuga Oup
XWJI MabIyMOTiapra 3ra Oup HedTa OHHalapHU
OUWII MMKOHHMATH MaBXKYyJ, XaTTo OWp OifHama
MabJIyMOTJIAp Y3rapTupuIn HaTHXacuaa
aBTOMATUK paBUIIJa OOIIKa oOHHalapaa Xam
Y3rapu Ky3aTuinaau.

Ymly pacTyp SHTH pakaMiid XapUTallapHU
sIpaTUIlIa Kyda KyJlanuknap spatMokaa. Jactyp
éprnaMuaa sSpaTWiITaH XapuTajap OWIaH HIIJIaml
(bolinanaHyBYMHUHT UMKOHUSTIAPUHH SHAJIa KEH-
rafitupanu. lyauHAT yayH ymoy nactyp épaamuaa
TapuXuil MaJaHui 00BEKTIIAP XapUTACHHH SIPATHIIL
Ba TaKOMWJUIAIITHPHIN, MAaBIyMOTIAp Oab3acHHU
TYJIIUPUIN aBp TaaOu XHCOOIaHAH.
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AHHoTauusi: B maHHO#N craThe MpeAcTaBiICHA METOAOJIOTHS HH(GPACTPYKTYPHl MPOCTPAHCTBEHHBIX JAaHHBIX
(UI1T), ciocobeTByromas MoaAepKaHII0 YCTOMYUBOTO pa3BUTHS Smart roponoB. [IpencTaBieHbl peKOMEH AN
1o peanus3anuu ocHoBHbIX KoMnoHeHTOB U1/, a Takxke apxurekrypa reonoprana UITJI.

KuaroueBsie cioBa: ['VIC, reomopTan, Smart Topos, rpagoCTpOUTEIBCTBO, PA0OUHE POIIECCHI.

AnHoranus. Ushbu maqolada Smart shaharlarning barqaror rivojlanishiga hissa qo'shadigan mekansal
ma'lumotlar infratuzilmasi (MMI) metodologiyasi keltirilgan. MMI-ning asosiy tarkibiy gismlarini amalga oshirish
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bo'yicha tavsiyalar, shuningdek MMI geoportalining arxitekturasi keltirilgan.
Kalit so'zlar: GIS, geoportal, Smart shahar, shaharsozlik, ish ogimlar.

Methodology of spatial data infrastructure of the smart city
Abstract. This article presents the methodology of spatial data infrastructure (SDI), which contributes to the
sustainable development of Smart cities. Recommendations on the implementation of the main components of the
SDI, as well as the architecture of the SDI geoportal are presented.
Keywords: GIS, geoportal, Smart city, urban planning, workflows.

1. BBEJJEHHUE

MectHbIe ncioaHUTENbHBIE opradsl (MO) He-
MIPEPHIBHO HAKAIUIMBAIOT MPOCTPAHCTBEHHBIE IaH-
HBIE, UMEIOIIME MPSMOE WM KOCBEHHOE OTHOIIIE-
HHE K KOHKPETHOMY reorpaduyeckoMy pacroJo-
JKEHUIO W TpaHuaMm Ha 3emie [1]. OTu naHHbie
XPaHATCS B pa3iUYHBIX (popmarax, 0a3ax JaHHBIX
U B OyMaKHBIX HOCHTEJISIX, C Pa3IMYHBIM YPOBHEM
Joctyna. Bce 3TO ocnoxHseT HHTeponepadelns-
HOCTh JIaHHBIX C CYLIECTBYIOIIMMH WH(POPMALIMOH-
HBIMU CHCTEMaMHU, 3aMEJISIeT JOCTYI K AJaHHBIM, H
B KOHEYHOM CYETE CHIDKAIOT 3(PPeKTUBHOCTH MpU-
HUMAaeMBbIX PEIIeHU MPH YIPaBICHUH TOPOJOM.
Tak, Hampumep, HedPPEKTHBHOE PACIIOIOKECHHUE
COITMATBHBIX 00BEKTOB (IIIKOJIBI, OOIHHUIIEI, TIOTH-
Ius, TOXKapHasg W CKOpas IOMOIb) HETaTHBHO
BIIHMSIET HA BpeMs IpHe3la 3KCTPEHHBIX CIyxO0, a
Hea(h(hekTUBHOE B3aMMOJEHCTBHE MEXIy pasiud-
HBIMH JIeTIapTaMEHTaMH ¥ YaCTHBIMH KOMITAHUSIMU
B TIPOIIECCE CTPOUTENIHCTBA MPUBOIUT K OOpHIBAM
NOJ3EMHBIX ~ KOMMYHHKAlUWH,  HENpaBUIbHBIM
TOYKAM MOJKIIOUCHHS, PACXOXKICHHUIO IUIaHa OT
¢akra crpoutenncTBa. [Ipobiembl ObICTpOpacTy-
MIUX TOponoB 3()(PEKTUBHO pelaroTcs MpH MOMO-
1M COBPEMEHHBIX TEXHOJOTUH, TAKUX KaK KOHIICTI-
uus «YMHoro ropoaa» [2]. B manHomy xiroue,
reourdopmanuonnas cucrema (I'MC), obecneun-
BaeT MH(QPACTPYKTYypy, KOTOpas OOBECIUHSACT HE
TONIBKO BCEX 3aWHTEPECOBAHHBIX CTOPOH, HO U
KaKIBI aCHeKT YMHBIX TOpPOJICKHX MPOIECCOB —
Ha4YMHAS C KOHIENTyalIH3alWy, TUIAHUPOBAHHS U
CTPOUTENILCTBA JIO DKCILTyaTallud ¥ 00CITy)KHBAHUS
[3]. TUC — xomOuHanus ammapaTHO-TIPOTPaMMHO-
ro obecriedeHusi, JaHHBIX, CETH, JIIOJIEH U TpoIiec-
coB (puc. 1), opranuzanuii 1 UHCTUTYLIHOHABHBIX
MEXaHU3MOB IJ1s1 cOopa, XpaHEeHHUs!, aHAIN3a U pac-
npocTpaneHust HHGopManuy 00 yyacTkax 3eMiIH B
HENSX pelleHHUs MpoOiieM, MOAACPKKH TPHHSATHS
pelIeHni ¥ TOMOIIH B IUIAHUPOBAHUU [4].

NPOLEAYPSI

&)

AMMAPATYPA

/8 3
e i

AAHHBIE

o= e
K@ ( &)

Pucynok 1. OcHoBuble kommoHneHTsI [ MIC [5]

Hannas paGorta HampaBieHa Ha GopMupoBaHue

TpeOOBaHMi, HEOOXOAMMBIX i 3((eKTUBHON
peamm3armu UIIJI B MHO. Pabora omuchkiBaeT
OCHOBHBIE aCHEKTHl pa3pabOTKH W BHEIPEHUS
UIIA.

2. METO/bI

MeToaudeckne yKa3aHWsl OMHCHIBAIOT CIIEAYIO-
M€ Ba)XHBIE ATalbl U KOMIIOHEHTBI, HEOOXOAH-
Mble ana BHenpenuss WIIJI m nanbpHeiiiero ee
UCTIOJIb30BaHUs B paboOTe C MPOCTPAHCTBEHHBIMU
nmagasiMu MUO.

2.1. Ynpag/jieHue NpoeKToOM

YmpasneHue MpoeKTOM pa3pabdOTKH U BHEIpe-
Hust UI1J] — 3T0 Bcmoap30BaHue 3HAHUM, HABBIKOB,
METOJIOB, CPEJICTB U TEXHOJOTHI TP BHITIOTHEHUH
MPOEKTa C TIENbI0 JTOCTHKEHHS TOCTaBICHHBIX
ueneit. Cnienuduka I'MC npoekToB 3aKiIouacTcs B
TOM, YTO JaHHbIE HWMEIOT MPOCTPAHCTBEHHYIO
OpPUBS3KY, W YHOPAJOYMBAHWE M KAdeCTBO ATUX
JIAHHBIX CHJIBHO BJIMSIFOT HAa KOHCUHBIA PE3yJIbTar.
B cBsBH ¢ 9THM, TpU ympaBieHUH MOIOOHBIMHU
NPOCKTaMU HEOOXOAMMO YETKOE IJIaHUPOBaHMUE,
paccMOTpeHre BCEBO3MOXKHBIX PHUCKOB M MOA00p
HanboJiee ONTUMAJIbHBIX PEIICHHH.

2.2. AyIMT TeKyIIero cOCTOSTHUSI

IIpoBenenne ayaura texymero cocrostausa ['11C
NOTEHIMANa TOApa3syMeBaeT OLEHKY oOecredeH-
Hoctd MUO HEoO0XoauMbIM anmapaTHO-IPOrpaM-
MHBIM 0OECII€YeHHEM, OLICHKY KadecTBa, THIIOB H
(hopMaToB MPOCTPAaHCTBEHHBIX AAHHBIX, a TaKXKe
OIICHKY TeKymux paboumx mporeccos (PII). s
MEePBUYHOTO cOOpa HEOOXOAMMBIX MaHHBIX IS
ayauTa, CIEQyeT TOJh30BAThCS MPEIBAPUTEIHHO
3arOTOBJICHHBIMH  OmpocHUKamMHu.  OIpOCHUKH
JIOJDKHBI OBITH HampaBJIeHbl B COOTBETCTBYIOIIHE
yopasineanss MUO nHa 3anonmHenue. Bpewms, yuen-
seMoe Ha 3alloJJHEHUE OINPOCHUKOB, O0OroBapHBa-
eTCs B UWHAWBHAYaJbHOM TOPSAKE C KaKIBIM
yhnpaBieHHEM W OTBETCTBEHHBIMHU JHuamu. HeoO-
XOOUMO YOEOUTHCS, YTO NpeAOCTaBIsieMble IaH-
HBIE JIOCTOBEPHBI M COOTBETCTBYIOT (akty. [ns
9TOr0, HHULIHUATOPOM ONpOca HEOOXOAUMO JINYHO
MOCEIIaTh MECTa U CBEPATH NaHHBIC.

2.3. Pazpadorka crangaproB I'HC

B exenneBHO#l paboueil pyTHHE yNpaBiIeHUH
MUHO oueHp YacTo BO3HHUKAET HEOOXOAUMOCTH
JIOCTYIIa U MaHWITYJIUPOBAHUS OJTHUMHU H TEMU KE
NPOCTPAHCTBEHHBIMUA ~JaHHBIMH  OJHOBPEMEHHO
HECKOJIBKMMHU TOJIb30BaTENsIMH, TreorpaguyecKu
OTAalieHHBIMU ApYyr oT apyra. IlogoOnas cxema
paboThel  TpeOyeT KOHKPETHBIX  HMHCTPYKITHH,
ONMCAaHHBIX B CTaHAApTaX, a TaKXKe HCIOIb30-
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BaHMS eauHOro BeO-mpocTtpanctBa. CraHAapTh
I'MC BaxHBI Ui TOTO, YTOOBI pa3HbIC MOJIH30BA-
TENH, WCIOJNB3YIONUE Pa3InYHbIE TPHIOKCHUS
unu uHeTpyMeHTsl [MIC, Mornu B3auMozeHCcTBO-
BaTh C HaOOpaMu TPOCTPAHCTBEHHBIX JAaHHBIX.
CornacHo mpuMepaM JIYYIINX MPaKTHK, Hanbolee
a¢exTrBHAsS cXxeMa B3aMMOCHCTBUS B MOT0OOHBIX
CIyyasix — 9TO HcIosb3oBaHue reomnoptana WIIJI.
BBuny yHUKaIbHOCTH CHEITMGUKHA CBOCH pabOThI U
UCIIONIB3yeMBIX JaHHBIXx MMO Kaxmoro rocy-
JapCTBa, 3a4acTylo pa3padaThIBacTCsl OJUH KPYII-
uerii UI1JI mammonansHOTO ypoBHS (T.e. HUIIM),
HO ® co3matorcs MWIIJI mamoro ypoBHSA. 3TO
co37MaeT yAoOCTBO OOMEHa W MaHHUITYJIUPOBAHUS
MIPOCTPAHCTBEHHBIMU JaHHBIMH MEXIY Ppas3iud-
HeiMu MUO B paspese menoro rocymapctsa. B
3TOW CBsI3M, pa3paboTKa M BHEIPECHHE IeolopTalia
UITl peruona sBnsieTcsi HEOOXOIUMBIM U
OTBETCTBECHHBIM IIaTOM, U JIOJDKHA TIPOU3BOJIUTHCS
HA OCHOBE YETKO WCTOJKOBAaHHBIX CTaHIAPTOB
I'C. Hns peammzanuu reomnoprana WIIJ] HeoO-
XOJIUMO pPa3padoTaTh CTaHIAAPTHI METAJaHHBIX, a
taxoke PII.

2.4. Pa3padotka reomoprajia UII/{

UITJ npeacraBmser coboii MHPpaCTPyKTypy,
CoJIeprKanIyro Habop U3 reorpad@UYecKuX JaHHBIX,
METa/IaHHBIX, TOJb30BaTCICH W WMHCTPYMCHTOB,
KOTOpPBIE B3aMMOJCHCTBYIOT MEXKIy Co00i B
€MHOM WHTEPAaKTUBHOM TEOmopTaje B MesIX
3¢ peKTUBHOrO M TMOKOIr0 MCIIOJNIB30BAaHUSA IPOC-
TPaHCTBEHHBIX JaHHBIX (pHC. 2).

Pucynoxk 2. IIpumep reomoprana NI/ PecrryOmmkn
Kocogo [6]

Jns pa3paboTKM M TECTUPOBAHUS TeolopTalia
UI1J1 HeoOxommMMa KOMaH/a C COOTBETCTBYIOIIUMU
komneTeHnusMu (komanaa Baeapenus [ MC). Bech
mpoIecc pa3paboTKU U TECTUPOBaHUS TeonopTalia
WIIJ] momkeH OBITH 3aJOKyYMEHTHPOBAaH B BHUIE
otueta. [locne BHenpenus reonoptana UITJ[ nmot-
pedyeTrcs MOCTOSTHHOE O0CITy)KUBaHUE, T.C. HETpe-
pPBIBHOE 3aIOJTHEHHE TPOCTPAHCTBEHHBIMU JaH-
HBIMH, B TOM 4YHCJIE pe3yJbTaTaMH pPEIICHUs
CJIOXHBIX TPOCTPAHCTBEHHBIX 33/1a4, TAKIMH Kak
aHaJM3, TPOTHO3WPOBAHUE, WCCIENOBAHWE BIIHA-
HUs. 3amoJIHCHUE MPOCTPAHCTBEHHBIMU JTAHHBIMHU
MOET MPOU3BOAUTHCS BCEMH IOJIb30BATEISIMU
reornopraia uepe3 Opaysep. Pemenue nmpoctpaHcT-
BEHHBIX 3aJ1a4 BBHIMOJHSETCSA B CIICLUAIU3UPOBAaH-
HbIX HacTonbHbIX [UC. g storo B MUO nomkna
OBITH OpPraHN30BaHa CTPYKTYPHAS €IMHUIIA, BKITIO-

yalomiasi B CBOEM COCTaBe MNEPCOHAl W3 aIMH-
HUCTpaTopa reomoprana, a Takke ['WC-umxe-
HEpOB, OTBETCTBEHHBIX 3a pemienue 3anay ['NC.

OcHoBeiBasice Ha upextuBax INSPIRE [7] u
IpUMepax JydIIuX NpakTuk, reomoptan WIIJ]
JOJDKEH YIOBIETBOPATH CIEIYIOIIMM MHHHMAJb-
HBIM TpeOOBaHUAM:

e OToOpaXkaTh CIIOM W3 TPOCTPAHCTBEHHOM
0a3bl JAHHBIX;

e lIMeTs BO3MOXXKHOCTH HMMIIOPTa W 3KCIIOpPTa
MPOCTPAHCTBEHHBIX JAHHBIX B Pa3IMYHBIX Qopma-
Tax;

e O0magate 06a3zoBeiM (yHKimoHaaom [UC,
TaKUMH KakK: MMaHOpaMUpPOBaHHE, MacCIITaOMpOBa-
HHUE, MO3UIMOHHUPOBAHHME, OTOOPaKECHHE aTpUOy-
TUBHON MH(GOPMAITIH CIIOCB;

e IMeTh BO3MOXXHOCTH ayTCHTH(QUKAIMH U
ABTOPH3ALIMH [TOJIb30BATENCH;

e OToOpaXkaTh TOIBKO TE CJIOH, TOCTYIT K KOTO-
pBIM 3apaHee JaH II0JIb30BATENI0 aIMHUHHCTPA-
TOPOM;

e [lognepxuBath TOUCK TIO COACPKUMOMY
reonoprana. B Tom uucie W mo arpuOyTHBHOU
MH(QOPMAIUH CIIOCB;

e lIMeTr MOAYNb aJAMHUHUCTPUPOBAHUS CHC-
TEMBI JUISI YIPABICHHS MTOJIb30BATEISMH, POJISIMA U
pabounMu TIporieccaMu, JOCTYIIOM K  CIIOSAM,
aTpuOyTUBHOM MH(pOPMAIIUECH CI0EB;

e lIMeTs MHCTPYMEHTHI aHanu3a, oOMeHa, Cor-
JACOBaHUS W TYOJIWKAlMU MPOCTPAHCTBEHHBIX
JTAHHBIX;

o lIMeTh BO3MOXKHOCTH BBIBOJIAa HA 11€YAThH;

e NuTepdetic reonopTaia A0KEH ObITH HHTYH-
TUBHBIM, JIPYKECTBEHHBIM U COOTBETCTBOBATH
KOPIIOPAaTUBHBIM CTaHAApTaM ¥ CTHIUCTHYECKU
HAIIOMUMHATh HHTEepQeiic COBPEMEHHBIX TI'eOorop-
TaJoB;

e JlokHa OBITH TpeaycMOTpeHa pabora Ha
MOOHMIBHBIX IIATPOpMax ¢ orpaHuueHHEM (PyHK-

[MOHaJa BO U30CKaHHUE  MEPETOJTHCHHOCTH
JUCILIES.
JlomoIHUTENIbHBIE  TPEOOBAaHUS  HEOOXOAMMO

YCTaHOBUTH TIOCPEICTBOM OIPOCa MOTEHIIHAIBHBIX
MoJIb30BaTeNIel reomnoprana.

2.5. Pa3pabGoTka MojeJieii 1 CKPUNITOB

3avactyto MO npuxoauTcsi CTaJKUBAaTHCA CO
CJIOXKHBIMHU TPOCTPAHCTBEHHBIMH 3a/1a4aMH, KOTO-
pBIe HEBO3MOXKHO PEIIaTh MPU MOMOIIX OOBIYHBIX
HacTonbHBIX [1O. Pemenne mnomoOHBIX 3amad
TpeOyeT COOTBETCTBYIOIIEH KOMIICTEHIIMH, a
TaKke COOTBETCTBYIOmMUX HacTONbHBIX [ MIC. Kak
mpaBuiIo, B Takux ciydasx B MUO co3maercs
CTpYKTypHasl €AWHHWIIA, OTBETCTBEHHAs 3a 00CIy-
)kuBanue reomopraina MIIM, a Takke perieHue
3amay ['MC. Jlannas ctpykrypa I'MC-komneren-
Ui TOJDKHA OBITH XOPOIIO O0YYEeHa MOJIEITHPO-
BaHuto B 'MIC [10 u HanmcaHu1o CKPUINITOB B OIIpe-
JICJICHHBIX S3BIKaX MporpaMMupoBanus. OmxHUMU
u3 yacto pemaembix B [MIC 3agau sBASIOTCA:
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aHaJIN3 MECTOIOJIOKEHUSI OOBEKTOB, aHANHM3 U
MPOTHO3UPOBaHUE TpPecTymHOCTH. OUYeHb BaXHO,
yTOOBl MOJAENU W CKPUNTHI JJIS  PEIICHUS
noT0OHKIX 3a/1a4 ObLTH Beerna mox pykoit B MUO.
Pesynpratel nmaHHBIX 3a7ad  JODKHBI  TaKkKe
TICPUOMYECKY 3arpyXKaTbCs (MU IyOIHMKOBATHCS)
B reonoprane MIIJ], uToObl ocTanmbHBIE YHpaB-
JICHVSI UJTM HACEJICHUE MOTJIO MU TIOJTb30BaThCS.

2.5.1 AHa/Iu3 MeCTONOJI0KEHUSI 00HEKTOB

Bribop HOBOrO WM ONTHMH3ANHSA CYIIECT-
BYIOIIIETO PACIOJIOKEHUSI OOBEKTOB — HeEJerkas
3a/a4a, B KOTOPOH HAJ0 yYUTHIBATH MHOMXECTBO
(haktopoB. Tak kak Bce SBICHHS B3aUMOCBS3aHBI
MEXTy CO0O0H, B TON MM WHOM CTENEHHU, COTIIACHO
neppoMy 3akoHy reorpaduu [8]. Kaxnmeii wus
(hakTOpoB 3/1eCh paccMaTPUBAETCS KaK OTHCTbHBINH
CIIOM TMPOCTPAHCTBEHHBIX JaHHBIX. THIIOBBIMU
(akTopamHu, BIUSIOIMIUMH Ha BBIOOP MECTOMNOJO-
JKEHHUST OOBEKTOB, SBISIOTCS HAOOPBI JAHHBIX
9KOJIOTHYECKOTO, COITHAIEHOTO M S KOHOMUYECKOTO
XapakTepa, Takue Kak [9]: 3emienonb3oBaHue,
OUCTAaHIMSA 110 OOBEKTOB, nemorpadus, penbed
MECTHOCTH, OJM30CTh K OOIIECTBEHHOMY TpaHC-
MOPTY, OJIM30CTh K OCHOBHBIM JOPOTraM, 3KOJIOTH-
YECKH YYBCTBUTENIBHBIC PAWOHBI, W Jp. TEMaTH-
YECKUE JIaHHbIE.

[IpaBWIIbHBI BBIOOP MECTOIIONIOKECHUS O0OBEK-
TOB (puc. 3) COCOOCTBYET: YIYUIICHUIO KauecTBa
JKU3HU HACEJIEHUs, CBOEBPEMEHHOMY pearnupoBa-
HUIO DKCTPEHHBIX CIYKO, 3()()EeKTUBHOMY ILIaHU-
POBaHHIO MECTHOCTH ¥ MICIIONB30BAHUIO 0OBEKTOB,
MUHAMU3AIMHA ONIHOOK MPU MPOSKTUPOBAHUH, U B
[EJIOM, TPABMWIIBHOMY HCTOJIB30BAHHUIO MPOCTPAH-
CTBEHHBIX [JAHHBIX JUISI TOAAEPKKA TPHHATHUS
pe3yIbTATUBHBIX PEIICHHUH.

Pucynox 3. AHanu3 MECTONOIOXKEHUS O0BEKTOB

2.5.2 AHa/1u3 NPecTyMHOCTH

OnHa W3 OCHOB KPUMHHOJIOTUYECKOW TEOPUH
COCTOUT B TOM, YTO JJisi COBEpILCHHUS Ipec-
TYIUICHUS] HEOOXOAUMBI TPH BEIIH: MOTHBUPOBAH-
HBIH TMPECTYIMHHUK, MOIXOASINAs IETh U MECTO.
ITocne Toro, kak mepBbI€ JIBE YacTU ITOTO Mpec-
TYIIHOTO TPEYTrOJbHUKA W3BECTHBI, IPEIOCTAB-
JSeTCsT BO3MOXKHOCTb COBEPIIUTH TMPECTYITHBIN
aKT, MMOATOMY KapTupoBanue npectymHoctd B ['YC
— BIIOJIHE €CTECTBEHHasi He0OXoMuMOocTb. OIHAKO,
HAJIO)KEHHE TOYEeK Ha KapTy — 3TO JIUIIb MEPBBIA
mlar B TOHUMAaHWHA TPOOIEMBI TPECTYITHOCTH.

KoHTeKcT ~ yromoBHOro  COOBITHS  JIOJDKCH
AQHAJTM3UPOBATECSI U COMOCTABIATHCS C IPYTUMH
JAaHHBIMH O TPECTYNHOCTH, Ui TOTO YTOOBI
NOJYYUTh W3 OTOTO ONpPEAETICHHBIH CMBICT,
OOHApYXUTh HEKYI0 3aKOHOMEPHOCTh COOBITUH H
MOHATH O0IIYI0 KapTHHY mpoucxosiero [10].

N - {
Pucynox 4. I'opsiane Toukn npectyruienuit B [YIC
monuin Ounanensduu [11]

AHanmu3 ¥ MPOTHO3MPOBAHUE MPECTYMHOCTH, B
3aBUCUMOCTH OT JOCTOBEPHOCTH U TOJHOTHI
JAHHBIX O TIPECTYIUICHUSAX, IO3BOJISIET pEIIaTh
TaKkWe 3aJla4yd, KakK: OMpeIesIeHHe MOTEHIHMaIbHO
OTMAaCHBIX 30H (TOpSYMX TO4YeK) (puc. 4) W JIBH-
KyHied Ccwibl NPECTYIJIEHUM, PacKpbhITHE MPOII-
JBIX W TPEeNOTBpAIIeHHWE HOBBIX MPECTYIUICHHA,
MPOTHO3 MECTOIONIOKEHUs, BpPEMEHH, THIA U
BEPOATHOTO TPECTYIMHHUKA MM MPECTYMHYIO TPYII-
MUPOBKY. i 5TOTO JOJDKHBI OBITH pean30BaHbBI
CIIEIYIOIINE METObI M aJITOPUTMBIL:

e [IpocTpaHcTBeHHass omnucaTeNnbHas CTaTHUC-
THKa (MPOCTPAaHCTBEHHOE cpenHee (B3BELICHHOE U
HE B3BEIICHHOE), TNPOCTPAHCTBEHHAas MeEHNaHa,
HEHTP MHUHUMAJIBHOTO PAaCCTOSIHHS, CTaHAApTHOE
OTKJIOHEHHE PACCTOSHUSI W CTaHAAPTHHINA JeBHa-
ITHOHHBIN AIUTUTIC);

e [louck Onmmxkaiiiero cocena (BBIOOp HECKOIb-
KUX MOPSIIKOB);

e [IpocTpaHcTBEeHHAsT aBTOKOpPEINAIUs (MHICK-
cbl Moran’s I u Geary’s C);

e MeTo/ibl TIPOCTPAHCTBEHHOM KJlacTepU3alliu
(TIpOCTpPaHCTBEHHBIA PEXKUM, MPOCTPAHCTBEHHBIH
fuzzy-pexxum, nepapXudecKuil KJIacTepHbIN aHATU3
OmKalIImX cocenel, OleHKa MIIOTHOCTH SApa);

o Smuk ¢ ycaMu U KapTa (quarpaMMa pazMaxa);

e [IpouieHTHas KapTa;

e [IpocTpaHcTBEHHAA
OanpHOro Moran’s I;

e [IpocTpaHCcTBEeHHAs] aBTOKOPPEIAIHS JTOKAIb-
Horo Moran’s | (kapTa 3HaYMMOCTH, KiIacTepHas
KapTa).

3. Pe3ynbTaThl

B cBs3u ¢ Tem, 4TO TreomopTan MpeAcTaBiIseT
co0oit BeO-pemieHre, HaubOoyee MOIXOSIICH
OyJeT sSBISATHCS MHOTOCJIOMHAS apXUTEKTypa, TIe
KaXIIblii CIIOW BBINIOJHACT ONpENeNCHHYIO (QYHK-
IIUI0 U UMEET «CIabylo CBS3b» C KaXKIBIM JIPYTUM
cinoeMm. Apxurektypa reomoprana WIIJ] momxmaa

aBTOKOPPETLIHS  TJIO-
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BKJIIOYATh KIMEHTCKOE IPUIIOKEHHE, BeO-cepsep,
0a3er manHex U BeO-I'MIC cepBuckl. Ponb kimueHT-
CKOTO TPUIIOKEHHUsI BO3BMYT Ha ce0si Opaysepsbl.
Be6-cepBep nomkeH coepkarh CleAyolee:

1) Cnoli mpencraBieHuss — OTBeYaeT 3a
uHTepdeic;

2) Cro#t Ou3HEC-TIOTHKM — OTBEYaeT 3a
pasyinuHble MaHMUIYJLIUMU JAaHHBIMM, IIPOIHUCHI-
BacMbIe B pabOYNX MPOIIECCax;

3) Cnoif moctyna K IaHHBIM — OTBEYaeT 3a
JOCTYI U Ilepeady JaHHbIX.

4) Monaynp CKBO3HOH (hYHKIHOHAIBHOCTH —
OTBEYAET 3a aBTOPH3ALMIO U ayTeHTH(UKALUIO,
MIPOTOKOJIMPOBAHUE U OE30IACHOCTb.

[Ipennoxennas apxutekTypa reonoprana UIIJ
MI0Ka3aHa Ha pUCYHKE 5 HUXKe.

o

-\Knulm bpaysepe |
-\\I
Mpeacrasnenme  BuIHec-norvka fscrmic
pe. AEHHBIM
m Baza gavrmin
ey IS
et | —
Beg-cupwer N msseen (B TVC copance)
‘_‘
|
CrBO34aR PYHKUMOHANDHOCTE
. FewnomewGesonacwoc

Pucynok 5. Apxutexrypa reonoprana UI1/]

4. BBIBOJAbI 1 OBCYXXJAEHUSA

BBuny reorpaduyeckoii OTAaNEHHOCTH YIIpaB-
JICHW MECTHBIX HCIIOJHUTENBHBIX OpPTaHOB, IS
ONITUMH3AIMU UX TPOIECCOB 10 paboTe ¢ mpocT-
PaHCTBEHHBIMH [TaHHBIMH ONTHMAJBHBIM pelle-
HUEM SBISieTCSI — pa3paboTKa M BHEApPEHHUE eu-
Horo reonoprtaya WITJI.

T'eonopran UIIJ] nomkeH B HHTEPAKTUBHOM
pexxuMe depe3 Opaysep NPeIOCTaBISATH BO3MOXK-
HOCTh pa3nuuyHbIM yrpasieHusM MHUO 3arpyxats
U BBITPYKaTh, aHATU3UPOBATh U BU3YAIU3HPOBATh,
0OMEHUBATHCS U COTJIACOBHIBATH IPOCTPAHCTBEH-
HBIC IaHHBIC, U TEM CaMbIM — aBTOMaTU3UPOBATh U
VOPOCTUTh paboyme Tporecchl. MeTombl U
MTOCJIC/IOBATEIBHOCTD JCHCTBUN ISl pean3aiuu
TeOoTopTaia JAOJDKHBI OBITH MPEABAPUTEIBHO OIH-
canbl B ctagmaptax [ YC.

OcHoBanueM 1151 pazpadotku ctagmgaproB ['MC
SBIISIIOTCS pe3ynbTaThl ayanTta. CTaHAapThl JOMK-
HBI JICTATU3UPOBATh KKAYIO OTEPAIH0 padodnx
MPOIECCOB, ¥ TEM CaMbIM ONTHMH3HPOBATH CY-
IIECTBYIOIIHE, a TAK)KE OMMCATh HOBBIE ITPOLIECCHI,
HE0OXOAMMBIC TIPH paboTe ¢ MPOCTPAHCTBEHHBIMHU
maHHbIMU. Ml TOoro mpexdsaraercs paspaborarh
cleqyiomue padoyne Mmporeccel: cOop, XpaHeHHUE,
o0paboTka, aHanmu3, OOMEH, COTJIACOBAaHHE U

My OMKAIHSI TPOCTPAHCTBEHHBIX JTAHHBIX.

Jis perieHus CI0XKHBIX U B TO K€ BpeMs IOC-
TOSIHHO BO3HHUKAIOIIMX MPOCTPAHCTBEHHBIX 3a7ad
(13-3a W3MEHEHHS WM OOHOBJICHHUS JaHHBIX),
TakMe Kak aHaJlh3 MECTOIOJIOXKEHUS OOBEKTOB,
aHaJM3 U IPOTHO3UPOBAHME MPECTYITHOCTH, a TakK-
xe 1yt oociyxuBanust reonopraia U 8 MHUO
HeoOxonuMo opraHu3oBaTh komaHay [UC-umxe-
HepoB. JlaHHas KOMaHJa, UCTOJB3YysI HACTOJIbHBIC
T'MC T1O, nomkHa CBOCBPEMEHHO TPOBOJWUTH HE-
00XOMMMBI aHamU3 W IyOJHMKOBATH PE3yJIbTATHI
ananuza B reomoprane WII/, 4To0bl Bce ocTanb-
HBIE TI0JIb30BATENM MOTJIH TIOJIH30BATHCA aKTyallb-
HOM mH(popMalueit. B ¢Bs3u ¢ 3TUM, HEOOXOIUMO
pa3paboTaTh MOAETH M CKPHIITHI AJISI IPOBEACHUS
MOJTOOHBIX aHAJTM30B U MPOrHO3UPOBAHUSI.
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WATER BALANCE ESTIMATION IN THE CHIRCHIK RIVER BASIN WITH GIS
(GEOGRAPHIC INFORMATION SYSTEM) BASED S.W.A.T MODEL

Muratov S.M.!, Abdivaitov X.A.?,
!Scientific Research Institute of Irrigation and Water Problems, Tashkent, Uzbekistan.
murotovs@mail.ru
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Annotatsiya: Gidrologik muvozanat va uning dinamik tabiati to’g’risida aniq va batafsil ma’lumot suv
resurslaridan barqaror foydalanish va boshqarish strategiyasini ishlab chiqish uchun zarur. Shu munosabat bilan
yerdan foydalanishning ta’siri va iqlim sharoiti, oqim suvlarining gidrologiyasiga ta’sirini fotografik, gidrologik
modellarni qo’llash orqali hal qilish mumkin. Suv havzasida miqsosida muntazam foydalanib kelinayotgan
modellardan biri bu tuproq va suvni baholash vositasi (SWAT). Bu model gidrograflar ishlab chiqarishi har xil
bosqgichlarda va o’zgaruvchan miqdor parametrlarida ishlatishilishi mumkin. SWAT modeli Chirchiq daryosi
havzasining gidrologik muvozanatini o'rganish uchun foydalanildi. SWAT har oyda suv balansi tarkibiy qismlarini:
yer usti oqimi, yog’ingarchilik, bug’lanishi kabi parametrlarni baholash uchun sinovdan o’tkazildi.

Kalit so'zlar: Chirchiq daryosi havzasi, Toshkent viloyati, SWAT, yerdan foydalanish, suv balansi, gidrologiya,
suv aylanishi

Annoranus: Touynas u noapoOHas uHGOPMAIUS O THIPOJIOTUICCKOM OalaHCe U €ro TUHAMUYECKOM XapaKTepe
HeoOXxomuma i pa3pabOTKU CTPaTeruil YCTOMYMBOIO KCIOJIB30BAHMS M YIPABJICHUS BOJHBIMH pecypcamu. B
CBA3M C OTHM W3YYCHHC BIUSHHUS 3EMIICTIONB30BAHUS W KIMMATHYECKUAX YCIOBHH HA TUAPOJIOTHYCCKYIO
JIOCTYITHOCTh IMMOBEPXHOCTHBIX BOJ] MOXKET OBITh PEIICHO MYTEM MPUMEHCHHS MPOCTPAHCTBEHHOE PACIIPEACICHHBIX
THIPOJIOTHYCCKUX Mojened. OIHOM W3 MOJENCH, KOTOphIe PEryiisipHO HCHOJB3YIOTCA B MacmTabe BomocOopa,
sBisieTcst THCTpyMeHT orleHKH 1mouBbl U Boabl (SWAT). IIpousBoasmiue runporpadsl B JOMOJHEHHE K BBIXOJaM
BOJIBI MOTYT pabOTaTh HAa PA3JIMYHBIX BPEMEHHBIX dTalax W MPH U3MEHEHWH KOJIUYECTBa ITapaMeTpoB. Mojenb
SWAT wucnonp3oBanach sl U3YYCHUs THAPOJIOTHMYECKOTo OamaHca OacceiiHa pekm Yupumk, Y36ekucraH. C
nomomeio SWAT Momens ObUT IpOBEpeH eKeMeCSYHBIE OINCHKH KOMIIOHEHTOB BOJHOTO OaiaHca, TakMX Kak
TTOBEPXHOCTHBIN CTOK, OCaJIKH, CYMMapHOE HCIIapeHHe.

KaroueBnie cioBa: OacceiiH pexku Uwmpuwmk, Tamkenrckas obmactb, SWAT, 3emienonb3oBaHUE, BOIHBINA
OanaHc, THAPOJIOTHSI, BOIHBIN IUKIL.

Abstract: Accurate and detailed information of hydrological balance, and its dynamic nature is needed to
develop strategies for sustainable use and management of water resources. In this concern, studying of effect of
land-use and climatic condition on stream hydrology availability of surface water can be addressed by the
application of spatially dispersed hydrologic models. One of the models that have been regularly used at the
watershed scale is Soil and Water Assessment Tool (SWAT). Which produce hydrographs in addition to water
yields can be operated at various time steps and changing quantities of parameters. The SWAT model was used to
study the hydrological balance of the Chirchik River Basin, Uzbekistan. The SWAT was tested on monthly basis for
estimating water balance components as surface runoff, precipitation, evapotranspiration.

Key words: Chirchik River Basin, Tashkent region, SWAT, land use, water balance, hydrology, water cycle

1. Introduction

Land and water are the two basic natural
resources and must be conserved as carefully as
possible. Deterioration of these resources can be
controlled effectively by adopting watershed
approach. Watershed has been accepted as a basic
unit for planning and implementation of
agricultural development programmers. Accurate
hydrological knowledge is therefore fundamental
importance in order to understand the hydrological
behavior of a watershed for effective and efficient
management. Since watershed is a dynamic unit,
its behavior varies spatially as well as temporally.
Intensive study of individual watershed is
therefore, necessary for applying the results of one
watershed to another having similar characteristics.

2. Statement of the problem

The Republic of Uzbekistan is a doubly

landlocked country in Central Asia. Therefore,
most water resources come from neighboring
countries [2]. In recent decades, the country's water
supply has decreased significantly due to the
inefficient management of transboundary water
resources in the countries of Central Asia. As a
result, most river basins in the region suffer from
water shortages and increased aridity. Global
climate change threatens to exacerbate these life-
threatening problems. The development of
sustainable water uses plans, as well as mitigation
and adaptation strategies is a key task for all
stakeholders across Uzbekistan.

The Chirchik River Basin (CRB) is considered
one of the largest and most important in the
country. It is located in the northeastern region of
Tashkent, and its economy is highly dependent on
agricultural production; the employment of the
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majority of the region’s population and the
consumption of the lion’s share of available water
as a result of irrigation practices [1]. It is not
surprising that the CRB faces several potentially
serious water problems, including increased aridity
and salinization of land, and is declining in
agricultural production. It is assumed that rising
groundwater levels and the inefficient use of river
waters will continue to cause these problems.

Poor water management has been identified due
to limited knowledge of hydrological processes as
the root cause of water problems in the basin.
Effective management  requires accurate
assessment and modeling of water balance and
basic hydrological parameters. In order to obtain
beneficial results, irrigation processes that play an
important role in the hydrological cycle should be
included in the model to consider the contribution
of irrigation water to other hydrological
parameters. Paired fully distributed hydrological
models of the Soil and Water Assessment Tool
(SWAT) have been widely and effectively used by
many researchers to obtain detailed water balance
assessments, to study hydrological reactions to
land use and change of coverage, and to manage
groundwater and irrigation [3].

In addition, this model also has an integrated
system for the calculation of irrigation processes.
Integrated models have rarely been used in CRB
studies, and there is little literature assessing water
balance and hydrological parameters. In this
regard, the main purpose of this work is to study
the hydrological processes in the basin through a
detailed assessment of the water balance using an
integrated hydrological model. This study aims to
contribute to knowledge about the assessment of
water balance and surface water variability by
hydrological parameters.

3. Study Area

The CRB is located in the Tashkent province in
the northeastern part of Uzbekistan and it covers
almost one third of the province. The total area of
the basin is approximately 2349.95 sq. km, of
which 829.38 sq. km is agricultural land. The
topography varies from 237 to 4485 m above the
mean sea level, and the area’s population is around
2.1 million people. As shown in Figure 1 the CRB
consists mainly of upper stream in the northeastern
region, and downstream in southwestern part. The
southwestern area is almost exclusively
topographically plain.

Therefore, the boundary of the basin in the
upper stream is delineated according to watershed
concepts, whereas the downstream is delineated
according to the administrative boundaries of the
districts of the Tashkent province. Overall, the
basin’s outer boundary only covers 10 districts out
of 15, including some parts of the Bostonliq
district in the upstream site. The climate is a mix of
arid and semi-arid. The climate of the upstream

CRB is characterized by relatively high amounts of
precipitation and lower average temperatures. The
opposite climate characteristics are present in the
downstream areas of the basin. Our previous study
reveals that the potential evapotranspiration (PET)
decreases from the downstream site (southwest) to
the upstream site (northeast) as altitude increases

[1].

Chirchik River Basin

FEFIMELIC OF UZREKETAN

1:1,000,000

TASHKENT REGION

Figure 1. Location of Chirchik River basin

Precipitation is around 810 mm/year in
upstream sites, and approximately 426 mm/year in
downstream areas. Rainfall increases 60 mm/year
for every 100-meter increase in elevation due to
orographic effects. Maximum snow storage depth
can reach 1200 mm/year in high mountainous
areas. The Chirchik River is formed by discharges
from the Chravak water reservoir joining the Ugam
River. This river supplies the main water resources
for drinking and irrigation within the CRB. The
capacity of Chravak reservoir is 2.1 billion m3,
which is recharged by glaciers and precipitation.
The Chirchik River is 161 km in total length and
Ugam River is its main tributaries. The mean
annual discharge of the Chirchik River is 200 m*/s
with an annual flow of about 7.9 km?®. Annually,
the CRB uses on average 4.082 billion m3 water.
More than 6% of this water is abstracted from deep
aquifers with approximately 76% of this volume
used for irrigation. The main agricultural crops of
the basin are cotton and wheat. The largest expanse
of irrigated land is located in the middle and
downstream areas of the basin.

4. Materials and Methods

In this study, Arc SWAT which is a SWAT Arc
GIS interface, developed by United States
Department of Agriculture (USDA) Agricultural
Research Service (ARS) has been used. It is very
user friendly and freely available and is widely
used by hydrologists. SWAT and the Arc SWAT
interface are public domain software and presently
been used in many parts of the world. Support is
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available through the SWAT user website and
several user groups and discussion forums. In this
context, Arc SWAT interface is used for the

purpose like

setting up of SWAT Project,

automatic watershed delineation, HRU Analysis
and definitions, writing input tables, editing SWAT

inputs and also for the SWAT simulation [4].

‘LULC MAP OF TASHKENT REGION 2017

Legend
Class_Name

B Agriculture
o Bare lands
Forest
1:1,300,000 = Grctassiy -
o nclassi
. ! Urban
ThRE % & . Water

e

T T T ¥ T

SOIL MAP OF TASHKENT REGION

] sazan sasa00 asacos aszoon ez
1

ABS0NU -

Anyman

T
Asenamn

§..
%-
Legend
SOIL TYPE
[ [rE—— [ [ rewe—
] |
£ [ o e ke sl T vt o i s e
g" 11 500 000 T s o Tt v hittasisnis
= by 1 ' e
= ersmere
e — Kl | e
D 9020 a0 &0 BO | =

Figure 2. Land Use/Land Cover (LULC) of
Tashkent region 2017

| Watershed Delineation Map

e cavim ey ] B [ i i o

Legend
Dhagthet

@ Loking strewn added Dujkat
— Reach

Wate rslved
" | Bubbasin
- 1
& ~ 12 22
& 1 =23
L | 14 [ Basn
G
. 18
N7 .

is A8
SN WM

110 20

1:800,000

KM
D4ZEE 7 Ems 34 Aw

T
—

== e ) o o =3 - =3 =3 -

Figure 3. Soil map of Tashkent region

LULC of Chirchik River Basin

v A e S R e R e SR e R S S S e S - S

1:1,000,000

Gru W M B W

SWAT HRU Chirchik River Basin

s el s ol o

Legend
ettt

1:800,000

o 10 20 40

EM

Soil map of Chirchik River Basin

121,000,000

v
Ea )

[ T i R T T T ]

sl wome - st - ateim o deemc  Amoe

P

Figure 4. Thematic maps of generated results Arc
SWAT

The basic input required for a SWAT

simulation includes a topography, land use map,
soil map, and weather data. Digital Elevation
Model from ASTER mission used for topography
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map, Land Use/Land Cover (LULC) data was
classified from using Landsat 8 OLI and ETM+
mission products, the distributed soil map was
obtained by digitizing 1:1,500,000 scale soil map
of the Tashkent region. Weather data for 2009-
2017-time period obtained from Centre of

Hydrometeorological Service at the Cabinet of
of

Ministers of Uzbekistan

(Uzhydromet).

Republic
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Figure 5. Hydrological model water balance output
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Figure 6. Regression analysis between monthly
simulated and observed streamflow

5. Results and Conclusion

The work focused on estimating of water
balance components of Chirchik River Basin with
using SWAT model. For achieve goal finalized
particular objectives, which after obtaining results
can represent useful information for future

discussion and decision-making processes. The
preparation of thematic maps and database
necessary for the successful running of the model
was done using the GIS components. The model
outputs, simulated with the SWAT model, were
compared with measured discharge data at the
Chinaz gauge station outlets of the studied
watershed. The Regression analysis shows (Figure
6.), the model was able to replicate monthly
streamflow, with reasonable accuracy.

Overall modeling results suggest that SWAT
model is potentially useful in studying the
hydrology and predicting water yield of
watersheds. The results are also an indication that
SWAT model embedded in GIS environment is
highly prospective in its usage as a tool to support
policies and decision-making by relevant
authorities in Tashkent region for the sustainable
development and management of water resources
at the watershed level.
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ON THE DETERMINATION OF THE COORDINATES OF HYDROLOGICAL STATIONS
BASED ON GNSS IN UZBEKISTAN

Mirmakhmudov E.!, Nazirova D.!, Abdumuminov B.?
"National University of Uzbekistan, Tashkent, Uzbekistan.
*Termiz State University. erkin_mir@mail.ru, erkin_mir@yahoo.com

Abstract. Recommendations for determination the coordinates of gauging stations located on the coasts of the
Amudarya and Syrdarya rivers, as well as the feasibility of establishing GNSS near level posts are given in this
paper. The consideration is made to issues of reducing the coordinates of the level posts to the points of the satellite
geodetic network of Uzbekistan and connecting them to the international standard by using modern information
technologies. The use of classical and satellite methods for measuring the level of rivers is described to correctly
solve the problem of not only water balance, but for irrigation and melioration.
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AHHoTanua. B cTaThe NpuBeAEHBl PEKOMEHJALMU IO ONPEICICHHI0O KOOPAMHAT THUAPOJIOIMYECKHX IMOCTOB,
pacroyio)KeHHbIX Ha Oeperax pek Amynapbu u ChIphapbH, a Takke LesiecooOpasHocTh ycrtaHoBieHus GNSS
BOJIM3M YPOBEHHBIX IIOCTOB. PaccMOTpEHbI BONPOCHI PENYKLUUH KOOPAMHAT YPOBEHHBIX IIOCTOB K ITYHKTaM
CIyTHUKOBOHM T€OAE3MYECKON CeTH Y30€KHCTaHa W NPUBEICHHE HX K MEKAYHAPOAHOMY CTaHAAPTY IIyTEM
UCTIONb30BaHNUS COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTHH. VICTIOMb30BaHNE KIACCHYECKHX M CITyTHHKOBBIX
METOJIOB U3MEPEHUIT YPOBHS PEK OIHUCAHBI Ul KOPPEKTHOTO PELICHUsI TPOoOIeMBbl HE TOIBKO BOAHOTO OanaHca, HO
U 17l HyXXJ HPPUTaluH, MEITHOPALHH.

KuroueBbie cioBa: yposeHHble iocTel, GNSS, VDOP, reone3ndeckas ceTb, KOOPAHUHATHI.

Annoranusi. YmOy Mmakonaga Amynape Ba CHphape JapelapuHHHI KHProkjapujia >KOWnamraH THIpO-
MOCTJIapHUHI KOOpAWHATAIAPHUHYU aHUKJIAI, INYHUHAEK, caTxuil noctiap ekuHaau. GNSS napuu ypHatn6 6yitnua
TaBcuinap Kentupuirad, CaTxuil HyHKTIAPHUHT KOOPIMHATAIAPMHM Y30EKHCTOHMHI CYHBH HYIION re0ie3uK
NYHKTHra peIyKUOUsJUlall Ba 3aMOHaBMH axOopoT TexHojorumsulapuaad QoiganaHnu® yiaapHM — XaJlKapo
CTaH/apTJIapura KeJITUpUIL Ba Macaiajapu eputwirad. Hadakar cys O6anancu Gyiinua MyaMMOJIapHH TYTPH €YML,
Oajku wumppuramys Ba MeNHOpanus Makcaijlap YYyH CyBOaH panuoHan (olanaHumia papenap CaTXUHHU

VIIYalTHUHT aHHAHABWH Ba CYHBUHU U0 ycyanapuaad Gorgananumn 0aeH KUJIHHTaH.
Kagur cy3aap: rugponoct, GNSS, VDOP, reone3nk TapMory,KoopAruHATATIAP.

Introduction

Currently, determination of the level of rivers
using satellite methods is of interest due to global
warming and increased use of water resources.
This is especially sensitive in regions where there
is a decrease in water balance, and the use of water
for irrigation and land reclamation is important.
Therefore, the heights of level posts and
benchmarks established along the coast have an
important role in the statistical analysis of water
distribution. It should be noted that hydrological
stations and benchmarks were installed at the end
of the last century. The rectangular coordinates of
these stations are determined by small-scale maps,
and sometimes they were not determined at all
referring to landmark points. The most significant
drawback of hydrological stations is the lack of
communication between these stations and the
Baltic sea level. Moreover, there is no information
about the height of these stations during their
operation in the official publications. As for the
horizontal coordinates of the leveled stations, they
are no less important due to changes in the level of
rivers, as well as local displacements along the
coastline.

However, there are problems in improving
methods for determining the heights of level
stations and monitoring river levels. First of all,
these are the coordinates of the posts, which can be
determined by creating a geodetic network along
the coastline. It is advisable to simultaneously bind
benchmarks to points of the geodetic network or
points of the satellite geodetic network located
near the coastline. As a result, the satellite network
of level posts will become part of the satellite
geodetic network implemented using global
satellite positioning systems GLONASS/GPS.

The problem is that the marks of level posts, in
particular, their altitude component, which has a

basic indicator of changes in water level, should be
obtained in a homogeneous system of heights. It is
proposed to establish points of the global satellite
navigation system to improve the accuracy of the
coordinates of level posts.

Methodology

Traditionally, the linking of hydrological
stations to the state leveling network is carried out
by methods of geometric leveling and gravimetric
surveying. The marks of these benchmarks are
calculated in the system of normal heights
proposed by Molodensky. The system of normal
heights is obtained by a analytic method for
determining the heights of a quasi-geoid,
implemented according to the results of ground-
based measurements. This method of dividing the
height into two parts has become fundamental to
the development of modern methods for
determining normal heights. The results of satellite
measurements of gauging stations can serve as the
main method of transmitting the elevation to the
near posts for these conditions. The process of
observing and processing the results of classical
measurements at gauging stations is associated
with specific objects to which these observations
are assigned. Such objects are the centers of
triangulation points and benchmarks. Therefore, an
important problem in improving methods for
determining the heights of level posts and
conducting monitoring of river levels on this basis
is the system for fixing benchmarks. Determination
of coordinates and monitoring of changes in river
levels is relevant in connection with the
introduction of satellite technologies in geodetic
practice. This proposal was presented by the author
of this work as an innovative project, where the
Amu Darya and Syr Darya rivers were used as an
example. The satellite method is a high-precision
and operational means of creating a high-precision
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geodetic network of the republic, regions and
cities, as well as coastal zones of rivers where
gauging stations are installed.

At the first stage of designing a geodetic
network of coastal zones, the problem arises of
where and in what configuration GNSS points
should be installed. The optimal installation of
these points and the reduction of their coordinates
to the coordinate system and to the cartographic
projection is the foundation of all computational
work related to the equalization of classical and
modern measurements. However, any new method
with all its advantages has a number of
disadvantages.

One of the disadvantages of satellite technology
is that the heights of level posts obtained in the
system of geodetic heights are referred to the level
of the Baltic Sea. the system of geodetic heights is
determined by the points of the fundamental
astronomical and geodetic network and high-
precision geodetic network during satellite
measurements. The geodetic height of each
reference point must be determined relative to the
points of the fundamental astronomical and
geodetic network and high-precision geodetic
network. Therefore, the task of determining the
normal heights of each rapper must be solved first.
To convert from a system of geodetic heights to a
system of normal heights shown on topographic
maps, it is necessary to use the results of
measurements of gravity. In addition, it is
necessary to draw on the data of the local geoid
(quasi-geoid) and constantly update them. To
obtain normal heights, the interpolation method of
astronomical and geodesic height anomalies should
be used. It is proposed that geodetic heights
obtained from satellite observations introduce
corrections of the height anomalies A to reduce
the influence of local gravity data errors.

The second disadvantage of satellite technology
is that various factors can influence the
determination of coordinates. One of the main
reasons is the geometric conditions for determining
the height of the item. It is best to determine the
geodesic heights of the points when the geometric
factor VDOP has a minimum value.

Measurements and Observations

Hydrographic surveys of the coastal zones of
the Amu Darya and Syr Darya rivers are carried
out to locate hydrological stations and study the
bottom topography. The leveling and total station
survey of the coastal zone is carried out in
accordance with the instructions and regulations
approved by the geodetic agency.

The level of rivers in Uzbekistan is determined
at level stations and posts using visual, mechanical
or electronic measuring instruments. The main

condition for hydrological observations of the level
of rivers is the constancy of zero of the initial
horizon. The height of the post is determined
relative to the main and working benchmarks by
the method of geometric leveling. The main
benchmark must satisfy the long-term safety
requirements and is used to check the height of the
control benchmark. The control benchmark is used
for systematic verification of the altitude of water-
measuring devices, as well as for determining the
slope of the river. The main requirement for
determining slopes is the location of the beginning
and end of the measurement basis. For example,
we have compiled a vertical profile of the
distribution of 4 gauging stations of the Amu
Darya river at a scale of 1: 2000 in height and 1: 5
000 000 in length. Figure 1 also shows the
proposed GPS points near gauging stations to
monitor river levels.

Figurel. Location of gauging stations on the coastal
zone of the Amu Darya.

Recommendations and conclusion

To solve fundamental and applied problems, it
is necessary to bind benchmarks of level stations to
the created coordinate system and heights.
Determination of the heights of gauging stations
along the rivers of Uzbekistan is carried out by the
classical method. This method is currently
approximate. Therefore, it is necessary to develop
a program of basic measures for reducing the
coordinates of level posts to a high-precision
geodetic system. This program should include
measures to create a system of constant satellite-
based observations of the dynamics of river levels
at level posts. At the last stage of the program, it is
planned to carry out a set of field and desk work on
linking level posts to the state satellite geodetic
network of Uzbekistan. As part of the further
implementation of measures, it is proposed to
monitor the level of rivers in Uzbekistan based on
the global satellite navigation system.

The geodetic support system for the high-
altitude base of the coastal zone of the Amu Darya
and Syr Darya is supposed to begin with the
following procedures.

1. Analysis of data performed hydrological and
geodetic works near the coastline.

2.  Inspection and reconnaissance  of
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benchmarks of level stations and posts.

3. Determining the exact coordinates of
hydrologic stations.

4. Setting GPS points at hydrologic stations and
posts.

5. Pre-processing and post-processing of
satellite observations.

6. Equalization of GNSS measurements at
hydrologic stations in ITRF.

KAZIAMHETAN

Figure 2. Installation of GPS stations (
Amu Darya and Syr Darya

) along the

Adjustment of the coordinates of hydrological
stations will be performed in the international
geodetic system WGS-84 using ephemeris of GPS
satellite orbits. The duration of continuous
observations at tier stations will be performed with
GPS equipment. The coordinates of the points of
the satellite geodetic network of Uzbekistan will be
taken as initial data, and the points of the Central
Asian geodynamic network with known coor-
dinates will be used as control points for the joint
adjustment of the geodetic network of coastal
zones. The coordinates of ITRF points and data
files, as well as the specified ephemeris of the GPS
satellite orbits for the observation period, are
expected to be obtained from the International GPS
Service. The network of level posts with GPS

measurements is supposed to be processed at the
Department of Geodesy and Geoinformatics of
NUUz. The difference in the coordinates of the
level posts obtained by various software tools
should not exceed 1m. The obtained results of the
geodetic heights of the level posts will be the basis
for monitoring the level structures at the points of
the observational coastal GPS network. The most
valuable result of this modeling will be the altitude
linking of the main gauging stations, which plays
an important role in changes in the river level and
current velocity along the entire length.

Thus, for the modernization of level posts of the
main rivers of Uzbekistan, the best option is to
install modern navigation systems. Such
modernization will allow in the operational mode
to solve the national economic problems of
irrigation and land reclamation in arid areas, where
it was mentioned at international conferences on
water issues.
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CPABHEHMUE PE3YJIbTATOB ®OTOI'PAMMETPUYECKOI'O METOJIA
TEOJAE3WYECKHWX U3MEPEHUI C TPAJIAIIMOHHBIMUA METOJIAMHY ITPA
NHKEHEPHO-TEXHUYECKHUX U3bICKAHUAX PEKOHCTPYKIINHN
ABTOMOBWJIBHOM JOPOI'H A-380

Cadapos 2.10. — 1.1.H., npodeccop, HanmonansHbili yHuBepcuTeT PecnyOmuku Y30eKUCTaH;
MaiiunosB L.K. — mupextop I'VII «I'eonrdopmramacTp,

CoBpeMeHHBIE TEXHOJOTHH B aBHUACTPOCHUH,
ONITHKE, CO3JIaHUM BHIEOKaMep W (poToammaparoB
BBICOKOT'O pa3pelieHus], MO3BOJIMIA UCIOIb30BaTh
OcCUIOTHBIC JIeTATENBLHBIC ammaparel (fganee -
BILUJIA) nnst BHIIOTHEHUS! T€OJC3UUSCKUX U MapK-
HISHIEPCKUX 3a7a4, B TOM YUCIIE MPH pa3paboTKe
MIPOEKTOB PEKOHCTPYKIIMH aBTOMOOMIILHBIX JTIOPOT.

B Hacrosimee Bpems co3gaHUE KapT pas3auy-
HOTO Ha3Ha4YeHHUS (HOTOrPaMMETPUYCCKHM METO-

moM ¢ mpumenenmeMm bBIIJIA, craHoBuUTCS Bce
Oomee pacmpocTpaHeHHBIM. Pa3paboTka HOBBIX
METOJIOB BBIMTOJIHEHUS PabOT TMOBBINIAET TOYHOCTh
MOJTy4eHUs IU(MPOBBIX MOJIETICH MECTHOCTH.
CpaBHUTEILHOE HCCIICIOBAaHUE TOYHOCTH U3MeE-
peHuii (poTOrpaMMETPUIECKOTO0 METOJa C IPUME-
HenneM BITJIA Phantom 4 PRO u TpaguIiMOHHBIX
TeOJIC3NICCKUX METOJIOB JTaeT BO3MOXHOCTH HU3Y-
YCHUSI PUMEHEHHS TAHHOW TEXHOJIOTUU IS aBTO-
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MaTH3alluH POEKTHBIX PA0OT, TOTYUCHHS JICTallb-
HOW WHGpOpPMAIMK O POBHOCTU IOBEPXHOCTH
JIOpOT, a TakXKe COKpallaTh BpeMs Ha H3bICKa-
TENbCKUE PabOTHI.

I[To HOpMATHUBHBIM JTOKYMEHTaM HWHXEHEPHO-
TEOJIC3NYCCKIE W3BICKAHUS JUIS CTPOUTEIIBCTBA
JIOJDKHBI  00eCTIeurBaTh TOJY4YeHHE Tomorpado-
TEOJIC3NICCKIX MAaTEepPHaJOB O CUTyallud u
penbede MECTHOCTH (B TOM YHMCIIC THA BOJOTOKOB,
BOJIOEMOB M aKBAaTOPHii), CYIIECTBYIOIMINX 3MaHHIX
U COOPY)XEHHAX (HA3EMHBIX, MOA3EMHBIX WU Hal-
3€MHBIX), 3JEMEHTaX IUIAHUPOBKU (B IU(POBOIA,
rpaduueckoit, (ororpadudeckoii M HMHBIX (op-
Max), HEOOXOAMMBIX IUIsI KOMIUIEKCHOW OIICHKH
MIPUPOJHBIX ¥ TEXHOTEHHBIX YCJIOBUN TEPPUTOPUHU
CTPOUTEILCTBA U OOOCHOBaHUS MPOCKTHPOBAHUS,
CTPOUTEILCTBA U IKCIUTyaTalluu O0BEKTOB. [1]

B cocraB WMHXEHEPHO-TEONC3MUSCKUX H3BICKA-
HUN BXOJAAT CJEIyIOINHME BUABI Pa0OT, OKa3bIBa-
IOI[UMe BIUSHHE Ha 0E30MacHOCTh OOBEKTOB
KaIUTAIBHOTO CTPOUTENILCTBA: CO3/]aHKE OTIOPHBIX
TeOJIE3NICCKUX CETeH, I'eoJe3ndecKre HaOIIoe-
HUS 3a gedopMalsIMH M OCaJAKaMH 3AaHANH W
COOPYXEHUM, ABMKECHUSIMHU 3€MHOW MOBEPXHOCTU
¥ OMAacCHBIMU MPHUPOIHBIMH IPOIIECCAMHU, CO3TAHNE
U OOHOBICHHWE WHKEHEPHO-TOMOrpaduIecKux
m1aHoB B MaciuTa6ax 1:5000 - 1:200, B ToM yuciie
B mudporoii (opme, cheMKa IOA3EMHBIX KOM-
MyHHUKallMd M  COOPYXKEHHUH, TpacCUpOBaHUE
JUHEHHBIX OOBEKTOB, WHXXECHEPHO-TUAPOTpadu-
Yyeckue paboThl, CHeNHAIbHBIE TEOAC3UUSCKUE U
Tornorpaduvyeckue pabdOThl TPU CTPOUTEIHCTBE
U PEKOHCTPYKLUHU 3aHUN U COOPY>KEeHUH. [1]

B crpoutenscTBe aBTOMOOWIBHBIX JOPOT, TPH
COOJTFOICHUN TEXHOJIOTHH TIPOHM3BOJICTBA paboT, a
TaK)Ke KOHTPOJIE KadecTBa HCIIOJNB3YEMbIX MaTe-
pHAaJIOB, KIIFOYEBOE 3HAYCHUE MPUOOPETAIOT T'eojie-
3udeckue paboTel. OHM PETIIAMEHTHPYIOTCS PSIOM
HOPMATHBHBIX JJOKYMEHTOB, KOTODPBIE TPEAINCHI-
BalOT TOYHOCTbH BBHITIOJTHEHHUS JTMHEWHBIX, YTIIOBBIX
1 BBICOTHBIX M3MepeHuil. OqHaKo NEeHCTBYIONINE B
HACTOSIEE BpeMS HOPMATUBHBIE JOKYMEHTHI
SBIISIOTCS yCTApeBIIMMH, OPUEHTHPOBAHHBIMH Ha
WCTIONB30BaHUE TPATUIIMOHHBIX TEOIe3NIECKIX
npuOOpPOB, TAKUX KaK TaXCOMETPHI, TEOJOJUTHI,
pynetku u HuBenaupsl. [2] [Ipu »ToM KOMIUIEKC
MPUMEHSEMBIX TPUOOPOB  IOCTOSHHO  COBEP-
IICHCTBYETCS, MOSBIIACTCS JICKTPOHHOE 000PYI0-
BaHHE, KOTOPOE IO3BOJIICT IMPOU3BOJUTH TEOJIe-
3WYecKue pPabOThl MPU MHHUMAIBHOM YYacTUH
yenoBeka. [llupokoe pacmpocTpaHeHHE MOTYYUITH
BIUTA, ucnons3yroliue B Xoje Imporecca adpodo-
TOCHEMKH CITyTHUKOBBIE METOABI M3MepeHus. OHu
MO3BOJISIIOT aBTOMATH3MPOBATh TIPOIECC IOIyde-
HUS 1 00pabOTKH TaHHBIX.

OOBIYHO WTOrOM TOMOrpad0-reoAe3uUCCKUX
paboT SBIAETCS COCTABICHHWE CHTYAI[HOHHOTO
IUTaHa TOJIOCKI TPacchl, HWH)XEHEPHO-TONOrpa-
(hryeckoro IUTAHA TIEPECCUYCHUN Tpacchl W ee
CJIIOXHBIX YYacTKOB, & TaKXe IOJHOE ONMCAHUE

NPOJIOJIFHOTO ¥ TOTIEPEYHOTO MpOoGWIs Ha BCeX
TUTFOCOBBIX U MUKETHBIX TOYKAX.

B mensx wccnenoBaHUs TOYHOCTH W3MEPEHUH
JTAHHBIX JIJIS1 TIOCTPOSHUST BEPTUKAIBLHOTO MPOQILIIS
MIPH UHXEHEPHO-TEXHUIECKHUX U3BICKAHUIX PEKOH-
CTPYKIIUU aBTOMOOWIBHO# moporu A-380, mpo-
BEJICHO CpaBHCHHME NAHHBIX, MMOJYYCHHBIX (DOTO-
rPaMMETPHUYECKUM METOIOM HU3MEPEHHS C MpPUME-
HenreM BIIJIA Phantom 4 PRO u TpamuimmoHHBIX
Te0JIe3NIECKIX METO/IOB.

B pesynbrare, Juis BBIONHEHHs TOmorpago-
reo/Ie3NUecKuX paboT paspaboTaHa MeETOIHUKA
NPOBENICHUS W3MEPEHWH C NpuMeHeHneM (oTo-
rpaMMETPHYECKUX METO/IOB, a TaKXe€ pPEKOMEH-
JAIH B TEXHOJIOTUYECKHUE HMENMOYKH ISl IIOCTPOoe-
HUS BEPTHUKAILHOTO TPOMIIS MPH HHKCHEPHO-
TeO0JIC3NICCKIX U3bICKAHUSX.

Jlis  cocTaBiieHHST CpaBHHUTEIBHON TaOIUITHI
TOYHOCTA HM3MEPEHUI MO JIMHUM aBTOMOOWIHLHOMU
nmoporu A-380 (tabmuria 1), BBIMOJHEHBI U3MEpE-
HUS C MPUMEHEHUEM D3JICKTPOHHOTO TaxeoMeTpa,
Husenupa, [ HCC obopynoBanus ¢ pesxkumom RTK
(real time kinematic) u aspodoTocheMKa C
npumeHenueM BITJIA Phantom 4 PRO ¢ mocnemy-
fomed  00paboTkoit Ha (oTorpamMmmeTpuUecKie
nporpammsel AgiSoft MetaShape.

KamepanbHBIM METOJOM TPOBEIEHO CPaBHEHUE
pe3yJbTaTOB BEPTUKAIBHOM M TOPU3OHTAJIBHOU
MIPOEKIIUN OCH TOPOKHOTO TOJIOTHA, TONEPEYHBIN
U TIPOJIOJIEHBIA TpOoGWIM Ha OCHOBE HuppoBOH
Moenu penbea noctpoeHasie B AutoCad.

Tab6muma 1. Tabnmuma cpaBHEHHE T€0IE3MIECKUX
n3MEepeHuH

BrICcOTEI reone3nYecKnX TOYEK,
oTpeJicNICHHbIC, M
Hassanns
- Onek- | TexHu-
Ne YECKUX rHec | POt | Hecxoe LIMP
ToUYeK RTK HBII HHUBE- Meta-
Taxeo- | Jjmpo- | Shape
METp BaHHC
1. OIIB1 (238,0060|238,025| 238,011 (238,021
2. OIIB2 (238,1040(238,117| 238,109 [238,114
3. PIII1. 238,4795|238,488 | 238,479 |238,486
4. OI13 233,5599(233,585 | 233,569 |233,554
5. OI14 233,5529(233,569 | 233,562 |233,544
6. OI15 228,4728|228,483 | 228,490 |228,476
7. OI16 228,5686| 228,564 | 228,586 |228,598
8. PII2 234,3752|234,368 | 234,385 234,359
MakcumanbHbIE
OTKJIOHEHUS
BBICOT OTHOCH-
TenpHO mudpo- | £ 0,015 | £0,030 | + 0,025
BOM MOJEIH
penbeda
(LIMP)

B Tabmume 1 mpeacraBiieH pasmen U3 OTYETa,
chopmupoBanHoro B mporpamme MetaShape. B
xole OO0pabOTKM MaHHBIX CHEMOK BBITIOJIHCHO
MOCTPOEHUE IUIOTHOTO O0Jlaka TOYEK C IpenBa-
pUTENBHOW OpUEHTAIIMEN MATpUIlbl HA OCHOBAaHHUU
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HaBUTAIIMOHHBIX KOOPIMHAT IIEHTPOB (oTorpadu-
pOBaHHUA, TJIe TOYHOCTh COCTaBIISET HECKOJIBKO
meTrpoB. M3 oruéra MetaShape mo o00paboTke
JAHHBIX CBEMKHU 00Ias omudKa IO OMOPHBIM
TOYKaM cocTaBmia 3,4 cM (2,5 cM B miane u 2,3 cM
10 BBICOTE), MPH OTOM pa3pelICHUE ChEMKHU
coctaBwino 2,59 cm/mukc. Ot 1UbPH  Xapak-
TEPU3YIOT TOYHOCTh IOCTPOCHHUS  mH(poBOi
monenmn. CpaBHEHHE KOOPAWHAT II0 OIMOPHBIM
TOYKaM B IUIaHE TI0KAa3aJ0 OTKJIOHEHHWE MOJETH OT
JIAaHHBIX TaXE€OMETPUUYECKOM CBHEMKHM 0 TMISITU
TOYKaM B Auamna3one oT 7 MM 10 4,4 cm. Takue xe
uudpel ¢ HE3HAYUTEIILHBIMUA OTKJIOHEHUSAMHU ObLIN
MOJy4YeHbl U MO BTOpod chéMke. [lo maHHBIM
pazaena ot4éra, c(hOPMUPOBAHHOI'O B MPOrpaMMe
Photoscan, OTKIIOHCHHE MOJAEIU IO BEICOTE 35
TOYEK B TIONEPEYHBIX MNPOGWIIX Ha KECTKOU
MMOBEPXHOCTH OT TaXEOMETPUYECKOH ChEMKHU
COCTaBWJIO B cpeaHeMm 2,9 cMm. bbuin mpoBeneHbI
M3MEpEeHMs Ha 00CeHX MOJIocaxX TPacChl B Mpeaeiax
MOJIOTEH acdajbTa.

Metoauka mnposeaeHusi pador. lccrnegosa-

TeIbCKHE PAaOOTHI BBIMONIHEHH B  HECKOJIBKO
stanoB. Ha  mepBoM  3rame  MpOBEACHBI
MapKHpOBOYHBIE  pabOTBl  HAa  MOBEPXHOCTH

ac(albTHOTO TIOKPBITHS JIOPOTH C JBYX CTOPOH B
WHTEpBAJICE OJMH KHJIOMETp M 10 OJHOM
KOHTPOJILHOM TOYKE 10 CepeIMHE MOJIOCHI JOPOTH
gepe3 500 meTpos. (puc 1.)

Puc 1. mapkupoBouHBIE paObOTHI

Ha BTOpOM 3Tame - cocTaBieH MPOEKT IJIaHH-
poBaHUsI MapmipyTa a’poOTOCHEMKH C HUCIOJNb-
30BaHHEM IporpamMmHoro otecmneucHus DIJI GS
Pro, no3Bossromiee B pexume 3D Map onepaTuBHO
3amporpaMMHpPOBATh TApaMeTpPhl MOIETa, HAMETUB
Ha KOCMHUYECKOM CHHUMKE IEPUMETP ChEMKU U
3a/laB BBICOTY U CTCIICHb NEPEKPBHITUS CHUMKOB

(puc. 2). AspodoTochéMKa MpPOBEACHA C BBICOTHI
100 MeTpoB OT MOBEPXHOCTH 3eMJIM 1O JBYM
MapIIpyTaM ¢ MPOJOJBHBIM MEPEKPHITHEM MEXKIY
cuuMkamMu 80% ¥ TMONEPEUHBIM TEPEKPHITHEM
MEXIy Mapupytamu - 60%.

Puc 2. TInanupoBaHue nonera

Jns aHanm3a paboOT M COCTABIICHUS CpaB-
HUTENBHON  TaOMUIBI  JIOHOJHUTEIBHO  ObLIa
MpOBEJIeHa TaxeoMeTpUiecKass ChEMKa Iomeped-
HUKOB ¢ HabopoM mukeToB uepe3 100 M, a Takke
HEKOTOPBIX OMOPHBIX TOYEK, MCIOIB3YyEeMBIX MpHU
BO3AYIIHOH CBEMKE, a TaKKe TEXHUYECKOE
HUBEJMPOBAHHE 10 3TUM TOYKaM. JTO TO3BOJIHIIO
MMPOM3BECTH OLEHKY OTKJIOHEHHH W3MEPEHHBIX
TOYEK OT COOTBETCTBYIOIIUX TOYEK, IMOJYYCHHBIX
Ha 1U(POBOA MOJAETH, CO3JaHHON (oTorpam-
METPHUYECKUM CIIOCOOOM.

Jlis moctpoeHus UG POBO MO MECTHOCTH
Ha ocHoBe cHuUMKOB c BIIJIA wucnonb3oBaHa
mporpamma Agisoft MeteShape, xopormio 3apeko-
MeH7loBaBmIass ce0s Ha phIHKE (oTorpam-
METPHICKUX TporpaMm (puc. 3).

OO6paborka manHeix B PhotoScan mocraTouHo
aBTOMATHU3UPOBAaHA, 4YTO TIO3BOJISIET B KOPOTKUH
CPOK OBJIAJICTh HaBbIKaMu pPabOTEI B  OATOHU
mporpaMMe W CJIEOUTh 32 IPaBHIBHOCTHIO
BBICTABJICHHBIX ITApaMETPOB 00PabOTKY.

Ha tpeThem 3Tare BBITIOTHEHA IUIAHOBO-BBICOT-
Hasl IPUBS3KA MAPKUPOBAHHBIX TOYCK ChEMOYHOTO
TeoJIe3NIeCKOr0 O00OCHOBaHUS C TNPUMCHCHHEM
T'HCC Stonex S9 II B pexume RTK c
(hMKCHPOBAHHOW TOYHOCTBIO U3MepeHus 10 10 Mm
B IUTIaHE U 15 MM 1O BBICOTE.

B o006pabotke y4actBoBajo 2 711 CHUMKOB ¢
paspelieHieM ChbEMKH 2.9 CM/IIUKC Ha MECTHOCTH
Ha omanu 4.91 kM. KolHdecTBO CBS3YIONINX
Touek cocTaBuiio 2 449 851 wmt. Bpems o06paboTku
MaccuBa JaHHBIX - 10 Jacos.
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Puc 3. Bux unrepdetica mporpammer Agisoft MeteShape
Tabmuua 2. CpeqHue KBagpaTHdecKne OIIHOKA BBIIIOJIHATE C JBYX CTOPOH IMOJOTHA JOPOTU C
ONOPHBIX TOYEK Ie0Ae3n4eCKOro 000CHOBAHNS uHTepBajioM uepe3 1000 MeTpoB u  HabOpoOM

Kou1-| Omno6ka, Omuéka,| Omuoka, Omuéka|Oomasi| KOHTPOJIBHBIX To4ek yepes 500 MeTpos;
BO | X(em) | Y(em) | Z(em) | XY (eMm)| (em)

67 | 1.82033 | 2.90656 | 1.88392 | 3.42953 |3.91291

3aKIIOUYUTEIIbHBIM 3TalloM 00pabOTKHM JaHHBIX
B mporpamme Agisoft MeteShape sBmsercss sKkc-
MopT. JTO, KaK MPaBHIIO, INIOTHOE OOJIAKO TOYEK
(manpumep B ¢opmate LAS), Marpuiia BBICOT,
uudpoBass Mozeabr MecTHocTH B ¢opmate TIN u
optodoromnan. I[lpu 3HAYUTETBHBIX 00BEMAX
BBIXOJHBIX JAHHBIX MPEIYCMOTPEHA BO3MOXKHOCTh
MOJIy4aTh Pe3ysbTaT, pa3sOUTHIM HA TPUBA3AHHBIC
OJtoKwH.

B pesynprate 00paboTkH mMmomydeHHBIX (HOTO-
CHUMKOB OBUTH CO3/aHBl IUIOTHBIC 00JlaKka TOYEK,
KapThl BBICOT, NU(pPOBas MOACTb MECTHOCTH U
oprodorormiansl (puc 4.)

[Mocne 3TOrO BCE pE3yNbTATHI 3arpy>KEHBI B
nporpamMmy AutoCad mjisi HarJIIIHOTO OTOOpaxe-
HUSl ¥ aHaJM3a, BKIOYas MMOCTPOCHUE BEPTHUKANIb-
HOTO pa3pe3a TOJIOTHA JIOPOTH, a TAKIKE HAHECEHBI
BCE Pe3yJIbTaThl U3MEPEHHH Ha IU(POBYIO MOIETH
penbeda IS CpaBHEHUS.

BbiBOABI U peKOMEHIALMH.

IIpoBenéHHbIe UCCIENOBAHUS [TOKA3AIH, YTO

1. Aspodorocsemky ¢ mpumeneHueM BITJIA
Phantom 4 PRO 1enecooOpa3HO BBINONHATH Ha
BeIcOTax Tosera He Hmke 100 MeTpoB oOT
TTOBEPXHOCTH 3EMIIU;

2. MapKHupOBKYy OITOPHBIX TOYEK HEOOXOAMMO

Puc 4. Oprodororuian 1 nudpoBas MOEIb MECTHOCTH
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3. IInaHOBO-BBICOTHOE TMIOJNIOKEHHE IEHTPOB
OTIOPHBIX TOYEK MPOU3BOAUTCSA C MPUMCHCHHUEM
GNSS B pexume RTK c yganenuem poBepa OT
0a30BOM cTaHIMH 10 6-8 KM;

4. Jlna onpeneleHUs] BBICOT ba3oBbIX CTaHIIMH
HEOOXOJMMO HCIIONIB30BaTh T€OIC3MUECKUE ITyHK-
ThI, OTMETKH KOTOPBIX MOJYYCHEI TI0 Pe3yIbTaTaM
YpaBHUBaHUS TEOMETPHUYECKOTO HUBCIUPOBAHUS
IL, III, IV xiaccos;

5. PexkoMeHayeTcs BBIIOIHATH (OTOrpaMMeT-
pUYecKoe CrylieHHe MAaKCHMalIbHO  BBICOKON
TUIOTHOCTH O0JIaka TOYeK C yKa3aHWEeM HauBbIC-
e TOYHOCTH YpaBHUBAHHS,

6. PesynbTarhl 1U(pPOBON Momaeau peibeda
3arpykartb B nporpammy AutoCad myist HarJIssgHOTO
OTOOpaXCHHS W aHallM3a, BKJIIOYas IMOCTPOCHUC
BEPTHUKAIILHOTO Pa3pesa;

7. Jns ompedesieHHs ¢ TeOJe3MYECKON TOd-
HOCTBIO KOOPJHMHAT JHUHEWHBIX M TOYEYHBIX
Je(heKTOB JOPOXKHOTO MOKPHITHS pa3MEepoOM 2 CM U
KpYIIHEe, TUIONIaIel pa3pyIIeHus, TTyOuHbI BBIOO-
WH/ TPEUIUH HMCIIOJIB30BaTh OPTO(POTOILIAH COBME-
IICHHBIN IHU(POBOH MOJCIBIO peiibeda, YTO AaéT
BO3MOKHOCTH CIIPOTHO3MPOBATh COCTOSIHHE [0-
POXKHOTO TIOJIOTHA W OLEHUTh JIWHAMHUKY €r0
pa3pyIIeHuUs;

8. IloxydeHHBIC B XOJ¢ HAIIAX HCCIICIOBAHUI
pe3yJbTaThl JOCTUTHYTHIX TUIAHOBOW M BBICOTHOM
TOYHOCTH (2,5 CM B IJIaHE U 3 CM IO BBICOTE) JAIOT
BO3MOXXHOCTh  OILICHKU JUHAMHKA H3MEPEHUs
IYOHHBI KOJEHHOCTH Ha CYIICCTBYIOIINX aBTOMO-
OMJIBHEBIX TOpOrax.
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YCTAHOBJIEHUE (M3MEHEHME) ' PAHULL HACEJEHHBIX TYHKTOB

Kypakyaos [1.0., Oounosa /I.11., SApkymaos 3.P.

CamapkaHJICKUN TOCYIapCTBEHHBIN apXUTEKTYPHO- CTPOUTEILHBI HHCTUTYT, Y30€KUCTaH

AnHoTanus. YOy MakoJiaia axoily IyHKTIapH 4erapajapiHy aHUKIam (Y3rapTUPHIL) WIUIApUHE OarkapHil
YUyH HIIIa0 YHMKWITaH TEXHOJIOTHMK cxema Oyiinua Camapkann swiostuHuHr Camapkana maxap,0Oxnapé Ba
CamapkaH] TyMaHJIapy yerapajapura y3rapTHIl KHPUTHII XaMJa 4derapa Yu3urH Xyaynu Oyinad onub Oopuiaran
XaTJIOB MIIJIAPH XaKUJAru MabJIiyMOTIIAp aKC STTUPUIITaH.

Tasinu cy3nap: Mabmypuid, uerapa, ypHaTuII, axap, IOPUANK MaH3WIH, ep (GOHAN, Yerapaaouuiap, ep Ty3ulll,
KHIIIJIOK, OBYJL.

AnHotanusi. B panHHOW crathe copepxkutcs wuH(opMarms o0 wu3MeHeHue rpanun ropona Camapkanja,
AxnapeuHckux U CamapkaHICKuX paiioHoB CaMapKaHIACKOW 00JIaCTH HA OCHOBE pa3pabOTaHHUM TEXHOJIOTHUECKUM
CXeMaM [0 YCTaHOBIICHHIO (M3MEHEHHUIO) TPaHUIl HACEAEHHOTO IMyHKTA a TAaKXKE MPOIecca MHBCHTAPU3AUU 3eMITU

MMOTPaHUYHOM TOJIOCHI.
KiaroueBble cioBa:
3eMeNTbHBIN (DOH/I, 3eMIISYCTPOICTBO, TIOCETOK.

AIMUHUCTpaTHUBHAs, TOTPaHWYHAs, MOHTaXKHA,

ropoJICKasl, IOPUANYECKHN anpec,

Annotation. This article contains information about changing the borders of the city of Samarkand, Akdarya and
Samarkand districts of the Samarkand region on the basis of developed technological schemes for establishing
(changing) the boundaries of a settlement and the land inventory process of the border strip.

Key words: Administrative, border, installation, city, legal address, land fund, border, land management,

village.

BBenenne: B Pecniybnuke Y30ekuctan B Hac-
Tosiiee BpeMs HacuuTbiBaeTcs 120 roponos u 116
MOCEJIKOB TOPOJCKOro Tuma. Bce oHHM, Kak aaMu-
HUCTPATUBHO — TEPPUTOPUATIBHBIC €IUHHUIIBI, JOJI-
KHBl WMETh CBOM rpaHuubl. [lo TpeboBanum
3akoHy PecmyOnmuku VY30ekuctan ot 30 aBrycra
1996 roma «O mopsake penieHust BOIPOCOB aaMHU-
HUCTPATUBHO-TEPPUTOPUAIIBHOIO  YCTPONWCTBA B
PecniyOnuke Y30ekucTan» HacelEHHBIC ITYHKTHI

JTIOJKHBI UMETh IOPUIUYECKU YTBEP>KJICHHBIX COOT-
BETCTBYIOLIMMHU OpTraHaMU rOCYAapCTBEHHON Biac-
TH U TEXHUYECKH YCTAHOBJICHHBIX U 3aKPEIUICH-
HBIX Ha MECTHOCTHU I'panull [1].

OpHako, HaceNEHHBIC MYyHKThI KaK aJMHHHC-
TPaTUBHO — TEPPUTOPHUANIBHBIC CAUHUIIBI MPAKTU-
YECKHU HE UMEIOT COBPEMEHHBIX CBOUX I'PAHULI, YTO
KpallHe 3aTpyIOHSAET WIH JeJacT HEBO3MOXXHBIM
BEJICHNE TOCYIAapPCTBEHHOTO 3e€MEIBHOTO KamacTpa
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KaK 10 KaTeropuy 3eMeib HaceJIEHHBIX IyHKTOB,
Tak U B IICJIOM IO €IUHOMY TOCYIapCTBEHHOMY
3emenbHOMY (poHAY, HeobOecneunBaeT 3ddexTus-
HOE PEryJIMPOBaHUE HCIIOJIb30BaHUS 3€MENb TOPO-
JIOB U TIOCEJIKOB, PEIICHUS CIIOPHBIX 3EMENBbHBIX
BOIIPOCOB U T.1., [2].

[Ipu BepeHMM TOCYIapCTBEHHOTO 3E€MEIBHOTO
KaJlacTpa JOJDKHBI OTPEACTATHCS CYIIESCTBYIOIINE,
(akTHUECKUE TUIOMANN HACENEHHBIX ITyHKTOB,
MO3TOMY YCTAaHOBJICHHS TpPaHUI] TOPOJIOB M TIO-
CEJIKOB C IIETBI0 COBEPIICHCTBOBAHUS 3€MENIbHBIX
OTHOIICHWH B cepe — TOPOJCKOTO 3EMIICTIONb-
30BaHUS SIBJISIETCS AKTyaJ IbHOM 3a/laueid.

PaboTer o ycTaHOBICHUIO (M3MEHEHHUIO) Tpa-
HUIl 3eMellb HAceNEHHOTO ITyHKTa BKJIIOYaeT
CJIETYFOIINE 3TAITBI;

- MOATOTOBHUTEJbHBIE (COOp, M3yUeHUE U aHa-
JU3 TUTAHOBO — KapTOrpauuecKux MaTepHhalios,
3eMEIIbHO — YYETHOW JOKYMEHTAIMU, MaTePUAIOB
OTBOJIa 3€MeJIb B TPaHUIaX HACEIEHHOTO MTyHKTA, a
TaKKe DSKOHOMHYECKHX HWHTEPECOB CEIBCKHUX,
MOCEITKOBBIX ¥ TOPOJICKUX COBETOB);

- MPOeKTHpPOBaHHWe (HAa KOMUU TeHEPATHHOTO

IaHa pasBUTHSA ropoaa (Tocenka) YCIOBHBIMH
3HAKaMH TIOKa3bIBACTCS JIMHHUS TPAHUIBI, COBME-
IICHHAs Ha KapTorpauyeckoil OCHOBE C BHEII-
HUMH TPaHUIAMHU 3EMEIbHBIX YYaCTKOB, FOPUIH-
YeCKH O(GOPMIICHHBIX W OTBEICHHBIX TOPOAY
(mocenky);

- mojieBble TONOrpadgo — reogesnyeckue pa-
00TBHI (MHBEHTapH3allMK 10 OOBEKTaM HaXOJs-
HIMXCS B IOJIOCE JTMHUU TPAHUI], a TaKKe, omuca-
HHE W TIepeHeceHHe B HAType TOYKU IOBOPOTA
TpaHMII);

- KamepajbHasi 00pabdoTKa, odopMiIeHUE H
craya MaTrepuajioB (PacCCMOTPEHHS M COTIIACO-
BaHMS TPOCKT NPEJIOKCHUS MECTHBIX aJIMHHU-
CTpalii U YTBEPXKJICHHE PEIICHUSIMHU COOTBETCT-
BYIOIIIME COBETHl M OPraHbl TOCYIapCTBEHHOMN
aJMUHHACTPAIIAN, a TaKXe, COCTABIICHUE MpHUeMa
MepeIaTOYHBIX aKTOB.

Jls opraHW3anvu ¥ BBITIOTHEHHS BBIIIE TIEpe-
YHUCIICHHBIX paboT pa3paboTaHa TEXHOJIOTHYECKas
cxema (MO CYIIECTBY SBJISICTCS HAayYHOW HOBU3-
HOW) 10 YyCTaHOBJIICHHWE (M3MEHEHHE) TpPaHUI]
HacenéuHoro myHkra (Cxema-1):

TexHonornyeckasi cxema o ycranopJjienue (M3MeHeHHe) TPAHUIA HACEIEHHOIO MyHKTA

IToaroroBka u
yTBepKIeHUs
MPOEKT peleH i
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Opranu caMOyTIpaBJIeHHs TPaXkIaH

Ceccust HApOIHBIX JIEMYTaToB PaiioHa (Topoaa)

Ceccust HApOJHBIX JIEMyTaTOB 0bJIacTa
ConpoBaaurensHoe micsMo Kabunera Munuctpos
ConpoBaaurenbHas nopydenns Anmapara [Ipesnnenta

IToxaroroBnsercs ¥ paccMaTpHBaeTCsA
OPeNoKEHNH 10 YCTAHOBICHHS U
M3MEHEHHA TPaHHMIl  HACENEHHOro
MyHKTA.
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IMoaroroBka npoexT
MOCTOHOBJIEHUIT U
YTBep:KIeHHS

2 9Tan

Co3zganus

3 oTan padouux rpynn

I/IHBCHTapl/Ba].[PlOH

4 3Tan HbIe PaGoThI

Tlocronosnenns 3akonanarenpHoit [Tamater Oauit Maskmnca
ITocronosnenus Kabunera Munnctpos

ITocTOHOBNEHHS XOKHMa 001aCTH

ITocroHoBNeHHs XOKMMa paifona (ropoaa)

IIpotoxkon paboueii rpymma obaactu

TTnarakan nafnueli rnvnma natioaa (ranana)

ANENENEN | ENENENENENENEN

Pabouas rpynna Kabunera Munnctpos
Pabouas rpymnma 001acTbHOr0 XOKMMHATA
Pabouas rpynna paiiona (ropoza)
PaGouyast rpymma 1o HHBEHTAPH3ALMH

AN N NN

VnBeHTapH3aiy 3eMeNIbHBIX OTHOLICHHIT
VHBeHTapU3aLuu JIMHUS TPAHULL

VHBeHTapu3anuy 1o cnoiiaM HaceleHnH
VHBeHTapHU3aluy M0 MPOU3BO/ICTBEHHBIM 00BEKTAM
WuBeHTapu3anmy M0 00beKTaM HH(PPACTPYKTYpPHI

ToaroToBnsercs u yTBep:KaaeTCs
MIOCTOHOBJIEHHUS 110 YCTAHOBIIEHUS U
H3MEHEHHUS TPAHUI] HACETEHHOTO
MyHKTa

Cosnaercs  pabouue  TIpymma 1o
YCTaHOBIICHHUE, W3MEHEHHUS |
MHBEHTAPH3aLMK 00BEKTOB IPAHHUI]

MOJrOTOBKA
00BEKTOM
JIHHAK

WuBeHTapusaims U
MaTepHaIIoB o
HaxoJAIMXCA B IOJOCE
TDAHHII

IToaroroBka u
corjiacaBaHusi
npuema
nenenaTovYHbIX aKTOB

5 3JTan

Ha mepBomM 3Tame BeIMONHSETCS cOOp, M3yde-
HUE ¥ aHaJU3 TUIAHOBO — KapTorpaduuecKux mMare- -

puajioB, B TOM YHUCJIC:

- 3eMEJILHO-YIETHOM TOKYMEHTAIINH;
- MaTepuajoB OTBOJA 3E€MEIb B TpPaHHIIAX

AN NN N YN NN

0030pHOE MICHMO 110 YCTAHOBJICHHS 1 N3MEHEHUS TPAHHI]
Omnwcanue 0 TOYKaM OBOPOTA JTHHHK TPAHHIL

Kapra cxema rpaHHIa HACENEHHOTO TTYHKTa

W3menenus 3eMenbHOro OanaHca paidoHa (ropoza)
V3mMeHeHus 3eMeNbHO IeKYPHOU KapTa paiioHa (ropoaa)
Io cnoitam HaceneHuit

Io mpou3BOACTBEHHBIM 00BEKTAM

ITo oObekTaM HHPPACTPYKTYPBI

Cxema 1.

MaTepHaIoB
MPOIIUTBIX JIET;

HaCEJIEHHOT O IMyYHKTA,

CocrasisieTcst IpreMa IepeIaTOYHbIX
aKTBl M M3MEHEHHsS MATEpHaloB M0
00beKTOM HAXOJAIINXCS B TIOJIOCE
JIHHAN TPAHHI]

HWHBCHTAapuU3alluyi 3C€MJIU

- aKTa MepEeHEeCeHHsI TPaHHUIl 3eMeJFHOTO yJacT-
Ka B HATYpY ¥ 3aKpeIUIeHUs UX Ha MECTHOCTH;
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- HaJM4Me IJIaHa 3eMeNbHOTO Y4acTKa ¢ KOop-
JMUHATaMA TIOBOPOTHBIX TOYEK TPaHMIEI U Jara
odopmiteHus 1ena;

- M3yYeHHE YCIOBHH WJIM OTpaHMYCHHH Mpe-
JIOCTaBJIEHHUsI 3€MENBHOTO y4YacTKa HAceIEHHOMY
MyHKTY;

- MHBEHTApH3alMOHHBIC AaHHBIE TIO0 00BEKTaM
MHQPACTPYKTYPHI U IPOU3BOJICTBECHHBIM;

- NaHHBIX O COCTaBE€ W YHCIIEHHOCTH Hacele-
HUSL.

Ilo coOpaHHBIM W TOATOTOBIIEHHBIM MaTepHa-
JIaM BBITIOJTHSIOT 00CIe/I0BaHIE TEPPUTOPHH OO~
Chl TPaHUI] HACEIEHHOTO ITyHKTa, B pe3yibTare
Yero YTOYHSIOT Ha3BaHUS, MECTONOJOXEHHE U
(haKkTUYECKU 3aHATYIO IUIONIAJh BCEX 3EMIICBIIA-
JIENbLIEB M 3€MIIETIONB30BaTeNEl, KOTOPbIE HAXO-
SATCA HAa TEPPUTOPUH, OINPEAEIAIOT  COCTaB
yromuit.llpoexkt  ycraHoBieHusi — (M3MEHEHHs)
TPaHUL TEPPUTOPHUH CEIBbCKUX M IOCEIKOBBIX
COBETOB COTJIaCOBBIBAIOT paifoHHbIe
rOCyJapCTBEHHBIC  aIMHHUCTPALUH, pPalOHHBIE
COBETHI U YTBEPKIAET 00JaCTHON COBET.

['panuiel GopMHUPYIOT Ha KapTOoCcXeMaX, KOTO-
pBIE COCTABJISIOT B MacIiTabe

1:50 000 - 1:25 000 Ha BCIO TEPPUTOPHUIO AJIMH-
HUCTPATHUBHON €IUHUIIBL.

IIpoekTHas mOKyMeHTanusi TIO TOATOTOBKY,
pPacCMOTPEHHSI W COTJIACOBAHMS MPEIIOKECHHUS
MECTHBIX aJMHHHCTPALMH W3 yCTAHOBIICHUS WU
M3MEHEHUS TPaHUl] TEPPUTOPUI CENbCKUX, TOCE-
KOBBIX M TOPOJICKHX COBETOB COCTOMT M3 TaKHX
Mmatepuanos (Huwxke npuBogurcst marepuansr 2011-
2012 rompl, 00 U3MCHCHHMHM TpaHHI] Tropojia
Camapkanaa, AxnapsuHckoro u CamapkaHACKOTO
paiioHoB CamapkaHACKOH 001acTH):

®  TOSICHUTENHHON 3amucku (OT HCIOJIBHU-
TenpHOro oprana Camapkanackuii (umman wHC-
TUTyTa «Y3maBepiaonnxay) [3].;

e rpaduueckux wmatepuasioB (Ha ocHoBe
ArcGIS 9.3 cocraBieHa NpoeKkTHas KapTa- cXeMa
rpanun ropoga CamapkaHzna mepegaBacMbIM Tep-
putapusMm n3 CamapkaHackoro paiiona Puc.1l, a
TaKke o AKAapbHHCKOMY paiiony. Puc.2);

IIpoexTsl ycTaHOBJICHUS (WM3MEHEHWS) TPaHMUII
TEPPUTOPHUI CEIIbCKUX, MOCETKOBBIX COBETOB pac-
CMaTpPUBAIOT COOTBETCTBYIOIINE COBETHl Ha Cec-
CHSIX U C MIX BBIBOJAMH ITOJAIOT Ha PACCMOTPEHHE
palioHHOU (TOPOJICKOM) TOCYIAapCTBEHHOW aIMu-
HUCTpAIlMH, a 3aTeM - Ha PAacCMOTPEHHE CECCHUU
paiioHHOT0 (TOPOJICKOT0) COBETA.

[Io THOArOTOBKY ¥ YTBEPKACHUS pELICHUS
rOCYJapCTBEHHBIX aJAMUHHUCTPALUI TPOU3BOAUTCS
cienyiomue paboThl:

- paiioHHBIN (TOPOACKOI) COBET paccMaTpUBaeT
NPOCKTHl YCTAHOBJICHUS WM W3MEHEHUS TPaHUIl
TEPPUTOPUI COOTBETCTBYIOIIMX COBETOB IO KaX-
JIOMY COBETYy OTAEIBHO W MOJAET NPEUIOKEHUS
OTHOCUTENFHO WX YTBEP)KIEHUS B 00JIaCTHOU
COBET;

- 00JIacTHOW COBET pacCMaTPUBAET IPOEKTHI

YCTAQHOBJICHUS WM WU3MEHEHUS TPaHHUI] IOpOJOB,
COIJIACOBBIBAET IPOEKTHHIE PELIEHUS U BHOCUT
npeanoxenus B Kabuner Munuctpos PecnyOmuku
V306ekucran;
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Puc.2. TIpoekTHast kKapTa- cxeMa IpaHHI]
AKIapbHUHCKOTO pailoHa

- manee Kabuner MunuctpoB PecryOnuku V3-
OeKHcTaH BHOCHT MpPEJIOKEHHUS Ui PaccMoT-
penus B 3akoHojatensHoM Ilamate m Cenarty
Omuit Maxmuca PecryOnukn Y30ekucTaH OTHO-
CUTEJIBHO UX YTBEP)KICHUSI.

Ha ocnoBanue Ilocranosnenuto Cenara Onuit
Maxsmca PecnyOnmuku VY30ekuctan cozgaércs
paGouue TIpynmsl Ui pealu3alud  pelleHui
(Pabouas rpymnmna Kabunera MuHHUCTPOB, 001aCTH,
paiioHa (ropona) ¥ 10 MHBEHTAPU3AIIHH ).

IIpoBeneHbl MOJIEBbIE HMHBEHTAPHU3ALMOHHBIE
pabotel 1o omumcanue 108 ToOYKaMu MOBOPOTOB
rpanun ropoga CamapkaHia, IO ydacTKaM I1OC-
émox «Kumérapmap» 15, «Dapxam» 13 u u3
opraHa camoymnpasiieHus TpaxkaaH llymatmapran
13, Bcero no 149 Toukamu MOBOPOTOB U3MEHEH-
HOMY rpanunly ropoga Camapkanza (tadmuma 1).

Ha ocnoBe ArcGIS 9.3 cocraBiena kapra-
cxeMma [0 MaTepuaioM ONHCAHHUIO T'PAHUIl Topoa
Camapkanza (puc. 3) U KapTa-cxeMa COorjiacoBaHO
YyjeHaMH paboyeil Tpymbl.

OnucaHue rpaHHLbl 3eMelb, IepeaaBacMbIX B
cocTtaB AKTaphbHUHCKOTO paiiona ot CamapkaHIC-
KOTO paifoHa mpoBeneHs! 1o 13 Toukam IMoBOpoOTa
rpanuin 1 Ha ocHOBe ArcGIS 9.3 cocraBieHa kap-
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Ta-cCXxeMma TpaHull AKZapbUHCKOTO paifoHa (pwuc.

4) u cornacoBaH YiecHAMU padodei TPyIIbL.
Unenamu pabodeil TPYIIBI COCTABISCTCA U

MOAIMUCHIBACTCA TPHUEM-TICPEIATOYHON aKT T

yCTaHOBIeHHE (M3MEHEHWE) TpaHWIl Topoja
CamapkaHia 1 AKZapbUHCKOTO paiioHa.
Tabumna 1.
Ne Opranu/Maxan
Komnuuects
Boero [CAMOYHTHHE 1 rouex
HaumenoBanue paBie-| KX
TEpPUTOPHH S| ns fexoon|TOROPOTOR
ra JIMHAN
rpax- |Tpax-
TpaHUILl
JaH | jmaH
1.IlepenaBaeMble Tepputopuu U3 CaMapkaHJCKOro pailoHa
1.1 [borubanann 867 1 15
KarrakyproH 700 1 3
Oxanmik 705 1 4
Vyr6ex 575 1 8 1-108
IKaitHOMa 74 1 1
IKymramranu 478 1 3
Bcero 3399 6 34 108
2. IlepenaBaeMble TEpPUTOPUH U3 AKIAPEUHCKOTO paiioHa
(1999-2000 rozsr)
2.1 |13 oprana camoym-
[paBJICHUS TpaXk1aH 90 1 13
[IynaTnaprox
IBcero nepenaBaemble
[TEPPUTOPUH B TOPOLLY 3489 35 121
Camapkanay
3  (CymecTByromas 10458,
[TepPUTOPHS TOPOJa 9
Camapkanyia
3.1 [|[Tocénox Kumérap 170 - - 15
3.2 |[Tocénox Dapxon 341,6 - - 13
IBcero moteppuropuu 14459. 209 149
ropoga CamapkaHia 5
4.IlepenaBaemble Tepputopur 3 CamMapkaHICKOro paifona
4.1 M3oprana camoyn- |1501,6 1 1 13
[paBIeHMS TPaXKIaH
[Bornbanan:
4.1.1 [Opomaemsle 3emun [1083.0
4.1.2MHoroseTHbIE 51.0
HaCaXKICHUS
4.1.3[Ipuycanebueie 37.0
BeMIIn
4.1.4[Ipoune 3emnu 330,6
IBcero nepenaBaemble 1501,6 1 1 13

TePPUTOPUHAKIAPHUHCKO

My pailoHy

Puc. 3. Kapra- cxema rpanui; ropoga Camapkana

Puc. 4. Kapra- cxema n3MeHEHUE TPAHUI]
AxnapbUHCKOTO palioHa

B 3akiaiouenme HeOOXOAMMO OTMETHUTH, YTO,
pa3pa0oTaHHash METOJUKA M TEXHOJOTMYECKas
cXeMa 0 COTJIACOBAHHIO M YTBEPIKICHHIO MPOSKTA

o YCTaHOBJIEHHE (13mMeneHue)
aJIMIHUCTPATHBHBIX TPAHUIl HACEIEHHBIX ITyHKTOB
CYIECTBEHHO yCKopsieT u cobmroaer

0UYepEIHOCTH CIICAYIONIUX BHITOHICMBIX Pa0oT:

-yCKOpSIET TPOIECCHl  MPOSKTHPOBAaHUSA U
COTJIACOBAHUS TPAHUIIA;
- YCKOpUTHb CO3JaHHE KaJacTpa 3eMelb

HACENEHHBIX MyHKTOR,;

- HHBEHTAPHU3aIUOHHBIE pabOTHl 0OBEKTOM;

- reojae3ndeckue paboThl MO TEpPEHECCHHE B
HATYpPy MOBOPOTHBIC TOUKH IPAHHUIIGI;

- BBICTABJICHHE B CTBOpP I'DAaHWYHBIX 3HAKOB M
3aKpeIuicHHe WX Ha MECTHOCTH T'pPaHUYHBIMHU
3HAKaMHU;

- omnpejelicHHE KOOPJIMHAT TEPEHECEHHBIX U
3aKpEeIUICHHBIX B HAType TIOBOPOTHBIX TOYEK
TPaHUIIGI;

-COCTaBJICHHE aKT O IIEPEHECCHUH TMPOEKTa
TpaHUIIBI HACENEHHOTO MYHKTA B HATYDPY;

- W3MEHEHHA 3eMeJbHOTO OanaHca paloHa
(ropona);

-  HM3MCHCHHS
pationa (ropoma)

3eMENIbHO JEXKYpPHOM Kapta

Jlutepartypsbl:

1. 3axon Pecmybnmku VY3bexuctan ot 30 aBrycra
1996 rtoma «O TOpAmKE peImIeHHS  BOIPOCOB
aJIMAHUCTPATUBHO-TCPPUTOPUAIILHOTO  YCTPOWCTBA B
PecniyOnuke Y30ekuctany»

2. UYeproBuukuii A.C., PaxmanoB W.J. «
MeToauyeckie  BONPOCHI  YCTAHOBJICHHSI — TPAHUIL
roposioB (mocenkoB)». T. «['eone3us, xaprorpadus Ba
kxagactpy» 2001. Nel(4).

3. Marepuanbl HWHCTHTYTa  «Y3IaBepJOMHXay
Camapkanackoro ¢mmana «O0 H3MEHEHHH TpPaHUI]
ropoaa Camapkasna, AKITapbUHCKOTO u
Camapkanjckoro paiioHoB CamapKaHJICKOH 00IacTH».
Camapkang. 2012.
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SOME ASPECTS OF ECOSYSTEM SERVICE ANALYSIS AND MAPPING OF LOWER
AMUDARYA STATE BIOSPHERE RESERVE, UZBEKISTAN

Reimov M. P., Pulatov A.S.
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers (Uzbekistan)

Annotation: This research aims to results of ecosystem service analysis and its mapping in example of Lower
Amudary State Biosphere Reserve in Uzbekistan.

Lower Amudarya State Biosphere Reserve aims to protect and restore landscapes, flora and fauna of tugai
forests, including their rare species, to improve ecological condition and sustainably use natural resources and to
study natural processes, and promote environmental education, training and awareness. The ecosystems in biosphere
reserve provide different ecosystem services to different stakeholders. Nowadays the ecosystem services of these
areas is not fully studiedand no information exist on zones. Moreover, nowadays these protected areas are on the
verge of disaster. This primarily is due to the increase of water scarcity in the lower part of Amudarya river leads to
degradation of tugai forests and biodiversity, increase of desertification and salinity of the territory.Quantification
and mapping ecosystem services are going to construct a base for the control over the existing services by
identifying where high level of services need protection or management in order to reduce the negative impact on
the ecosystem of the Lower Amudarya State Biosphere reserve.

Key words: Lower Amudarya State Biosphere reserve, GIS, mapping, protected zone, buffer zone, settlement
and economic zone, ecosystem services: provisioning, regulating, habitat, cultural, zonal maps.

Introduction. The Badai-Tugai nature reserve was founded in 1971 in the Karakalpak Autonomous Republic,
Uzbekistan. The area is 6462 ha. The reserve is located in the lower Amudarya River, on the territory of Beruni and
Amudarya districts, on the right shore of the river. The aim of the reserve is to conserve tugai ecosystems and
protect Bukharian deer. The deer population in the reserve and its adjoining territories increased to more than 300
individuals since its creation (Baxiev, 2008). In 2011 the Cabinet Ministers of the Republic of Uzbekistan decided to
accept the proposal of the Council of Ministers of the Republic of Karakalpakstanand the Ministry of Agriculture
and Water Resources to transform the Badai-Tugai nature reserve into Lower Amudarya State Biosphere Reserve
(LASBR) by increasing its territory from 6462 till 68718 hectares'.The new aim of Lower Amudarya Biosphere
Reserve is to preserve and restore landscapes, flora and fauna of tugai forests, including their rare and extinction
species, improve ecological condition and provide sustainable use of natural resources and study of natural
processes, and promote environmental education, training and awareness.

In order to realize the aims and tasks of the
biosphere reserve, the territory is divided into three
zones: protection, buffer and transitional
(economic) zones. The protection zone is com-
posed of 11568 hectare (17%) and it is under strict
protection regime. This zone is for protecting
natural objects and complexes, for conducting
monitoring and scientific research. The Buffer
zone consists of 6734 hectare (10%) and is for
protection and restoration of natural objects and
complexes. The regime is set according to the law.
The land of Buffer Zone is in possession of renters.
The Transitional (Economic) zone consists of
50418 hectare (73%) and is formed for realization
of household and other activities without damaging
the natural objects and complex. Transitional
reserves land is also in possession of land users

and renters (Resolution, N212-2008).

7] Economic Zone

- Buffer Zone

Protected Zone

IAccording to the resolution of the Cabinet of Ministers Ne

212 from September 19,2008 "On program of actions on Current existing Zonal Map of Lower Amudarya

Environment Protection of the Republic of Uzbekistan for
2008-2012" and resolution Ne21 from January 26, 2011 "On
additional measures of implementation of the UN Millennium
Development Goals in Uzbekistan", it was decided by the
Cabinet of Ministers to accept the proposal of the Council of
Ministers of the Republic of Karakalpakstan and the Ministry
of Agriculture and Water Resources to transform the Badai-
Tugai nature reserve into Lower Amudarya State Biosphere

Reserve (LASBR) by increasing its territory from 6462 till 68718
hectares.

State Biosphere Reserve

Ecosystem services are the benefits people
receive from ecosystems (MA 2005) .The
identifying and quantifying ecosystem services is
highly recognized as an important tool of
resourceful provision of environmental resources
(Heal., 2005). The ecosystem in Lower Amudarya

&9
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State Biosphere Reserve provides different
ecosystem services to different stakeholders. There
are main four types of Ecosystem services which
exist in the area. Provisioning services aremore
important for adjacent areas near the protected
territory (buffer and economic zone) of the studied
area for human consumption, such as: agricultural
products and food (cotton and wheat) and building
products (small building stones and building
limestone). Regulating services relate to
thecapacity of natural and semi-natural ecosystems
to regulate essential ecological processes andlife
support systems through biogeochemical cycles
and other biosphere processes. Theseregulation
services have direct and indirect benefits to
humans (such asclean air and biological control
services). While the provisioning and regulation
services are valuable, but for the Badai-Tugai
forest and other riparian forest areas more
important are the habitat services, when natural
ecosystems provide reproduction habitat to plants
and wild animals, due to its geo ecological
uniqueness as a site for the biodiversity
conservation. Moreover, besides all above
mentioned ecosystem services, this area provide
cultural services. To quantify and identify these
services, the role of ecosystem mapping is very
important and useful for spatially explicit
prioritization and problem identification especially
in relation to tradeoffs between ecosystem and its
services (Maes J., 2013). Furthermore, ecosystem
maps can be used as tool of communication to
settle down discussions with stakeholders,
envisioning the places where valuable ecosystem
services produced. Also they can assist decision
makers in classifying priority zones and
developing relevant policy measures and
recommendations including the improvement of
directing measure and demonstrating their benefit

(Maes J., 2013).
Problem statement
Nowadays the Lower Amudarya State

Biosphere Reserve is on the verge of disaster. This
primarily is due to two main issues. First, increase
of water scarcity in the lower part of Amudarya
river, which leads to termination of tugai forests
and biodiversity, increase of desertification and
salinity of the territory. The second huge negative
impact comes from human activities: farming and
production of building materials, which leads to
degradation of the soil and landscape of the
reserve. The key point of these problems is that
even though the Lower Amudarya State Biosphere
Reserve was established to protect the unique tugai
environment, it is not able to fulfill these functions
because of the absence of effective control and
regulations. Quantification and mapping ecosystem

services are going to construct a base for the
control over the existing services by identifying
where high level of services need protection or
management in order to reduce the negative impact
on the ecosystem of the Lower Amudarya State
Biosphere reserve (Petter, 2012).

METHODOLOGY

Mapping Ecosystem Services

Mapping Ecosystem services is a viable method
for ecosystem service presentation in maps by
dividing into existing zones (economic zone,
buffer zone, protected zone and Amu Darya River)
and new (Settlement and economic zone, buffer
zone, protected zone, farming zone and Amu
Darya River) in the example of the Lower
Amudarya State Biosphere Reserve. Considering
the above, the use of the Geographic Information
System (GIS) play an important role in developing
a zonal map for Lower Amudarya State Biosphere
Reserve with the help of ecosystem service
analysis (See chapter 4). With the help of ArcGIS,
existing zonal map and aero photo images, first the
total area and exact territory of biosphere reserve
were determined and five new main polygons for
every zone were created. Second, with the help of
existing zonal map and aero photo images of
Lower Amudarya State Biosphere Reserve, the
new created farming zone was created by splitting
up economic and buffer zones and dividing
existing massives? and every farm in the territory
of the farming zone (See table 1).

Table 2 Summary Mapping Ecosystem Services Method

Data Method, scale and

Type of Map period of time

Ecosystem Service Maps of |Information of
Lower Amudarya Slate
Biosphere Reserve:
Provisioning service map,
Regulating service map.
Habitat service map,

Cultural service map.

Mapping ecosystem
ecosystem services, services (ArcGIS)
types of services. its with the scale
annual extracted harvest | 1:500 000 for the
and located zone of year

ecosystem services. 2013

Economic value map of
Lower Amudarya State
Biosphere reserve

Information of existing
ecosystem services
annual economic value.

Mapping ecosystem
servies (ArcGIS) with
the scale 1:500 000
for the year

2013

Proposed zonal map of
Lower Amudarva State
Biosphere Reserve

Information of ecosys-
tem services. types of
services, its annual ext- |with the scale
racted harvest, annual | 1:500 000 for the
economic value and year

located zone of existing {2013

ecosystem services.

Mapping ecosystem
services (ArcGIS)

RESULTS

Ecosystem Service Maps

As it stated before, the Lower Amudarya State
Biosphere Reserve provides main four services

ZMassive is one the part of divided area of the region. Usually
one region consists several massives and each massive
consists of several farms.
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compiled for TEEB assessment (the Economics of
Ecosystems and Biodiversity). In this case TEEB
proposes a typology of 10 ecosystem services by
dividing into 4 (four) main types of categories:
such as provisioning, regulating, habitat and
cultural services in five different zones: Farming
zone (yellow), Protected zone (green), Buffer zone
(light green), Settlement and Economic zone (red)
and Amudarya river (blue) of the Lower Amudarya
State Biosphere Reserve. Furthermore, during the
data collection there are important spatial explicit
data for 7 (seven) ecosystem services were
collectedand with the help of Ecosystem Service
Analysis for each ecosystem service, there were
identified indicators for service capacity, service
flow, monetary value and service located zone in
order to map in Lower Amudarya State Biosphere
Reserve.

Table 2 Final Ecosystem Services and merited zones

Cultu-
Services: Provisioning Services Regul_atlng Hab.'tat ral
Services | Services | Ser-
vices
Gene
il- ° Pool
Bu Small | Gabon ‘2 2| Protec %
ding S| 5
Zones: | Cotton | Wheat L rock |Seques| O | €| tion 3
imes-| . = |5 2
t Stones|tration | § |Z[ o[ «=| S
one I o & w
o >
[T
Farming
Zone * *
(06 | (009 _ _ _ alolol _
(30722 ha) thaly) | thaly) 0 |7 ?
Settlement
land Econo- + +
mic Zone
_ _(0.02|(1.22m3 alala *
(50413 ha) thaly)| thaly) 0?21?77
Buffer Zone
(6734 ha) - - - - ? — [+ + ]+ *
Protected
+
Zone
_ _ _ YA .
(11568 ha) thaly) 4|+
AmuDarya _ _ _ _ _ Y I I
River
Legend:

+ Provided services by Lower Amudarya State Biosphere
Reserve,
— Did not provide services by Lower Amudarya State
Biosphere Reserve,
? Not determined yet,
* Services provided previously (not providing at present time),
0 Using the services.

Mapping Provisioning Services

The capacity, flow and benefit of Lower
Amudarya State Biosphere Reserve to produce
agriculture, food and building products were based
agricultural and industrial land, annual harvest and
located zone of above mentioned provisioning
services. Furthermore, in order to map
provisioning services: Building products (red with
black dots), agricultural products and foods
(yellow with black dots), first of all the located

zone, the exact location and area of every massives
including farms with names and exact location and
area of building product quarries with names have
taken into account and created to data base of
Provisioning Service Map (See map 1).

Legend

Provisioning Services

[ suicing prodicts |Small bultdng stone snd Buidng imestne)
Attt Products and Frods (Cotien sed Whagl)

1em =5 km

Map 1 Location of Provisioning Service of Lower
Amudarya State Biosphere Reserve

Mapping Regulating Services

The capacity, flow and benefit of Lower
Amudarya State Biosphere Reserve to produce
carbon and absorb carbon dioxide were based on
the total territory of forest area (protected zone) of
the Lower Amudarya State Biosphere Reserve. In
order to map Regulating Services: Carbon
sequestration (green with black dots) and pest
control (yellow with black dots), first the services’
located zone, annual index of carbon dioxide
absorption have taken into account and created to
data base of Regulating Service Map (See map 2
and 3).

Moreover, it should be mentioned that, the main
uncertainty of constructing Regulating Service
(pest control) map was absence of exact data
availability about pest control service during the
data collection. As a result of this, there were only
location of the pest control service indicated in the
Regulating Service (pest control) map (See map 3).

Mapping Habitat Services

As a result of Ecosystem Service Analysis and in
case of Lower Amudarya State Biosphere Reserve
the main data for Habitat service mapping are
Gene Pool protection including flora and fauna of
Lower Amudarya State Biosphere Reserve and
Nursery service. In order to map these above men-
tioned habitat services: Gene Pool protection (light
green, green and blue with black dots) and Nursery
(white with black dots) first services’ located zone,
exact area where flora and fauna located and aviary
for Bukharan deer created to database of Habitat
Service Map (See Map 4 and 5).
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Q.
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Map 2 Location of Regulating Service (Carbon
Sequestration) of Lower Amudarya State Biosphere
Reserve

Legend
Regulating Services
[ _| Past Control
Zones

Amudarya River
B Protected Zone

Buffer Zone

Farming Zone

- Settlement and Economac Zone

1em=5km

Map 3 Location of Regulating Service (Pest control) of
Lower Amudarya State Biosphere Reserve

Mapping Cultural services

It should be mentioned that, at present time in
Lower Amudarya State Biosphere Reserve has no
sufficient capacity to support its own tourism
business because of some appropriate standard
conditions, such as tourist path ways, set places to
visit tourists and etcetera. Considering this, the
mapping of ecosystem (cultural) services are under
construction and will be continued after receiving
exact data about ecotourism service.

Proposed Zonal Map of the Lower Amudarya
State Biosphere Reserve

During the construction this developed zonal
map, the first process was creating some polygons
(shape files) with the help of aero photo images for
the territory Lower Amudarya State Biosphere
Reserve and Arc Map 10.1 program. After creating
shape file the total territory divided into zones.
With the help of aero photo images and existing
agricultural map for every massive, there new

polygon for farming zone created and every
massive illustrated with all farms. For this
constructed map, the UTM 40 projection and WGS
1984 coordinate system with the scale 1:500 000
were chosen.

Legend
Habitat Services
- Gene Pool Protecton |Projected Zone)

Gene Pool Protectan (Bufier Zone)

Gane Pool Pratection (Amudarya River)

Zones

Amudarya River
B Fciecied zone

Buiffer Zong

Farming Zone

- Setiement and Economic Zone

1crﬁ=5krr

Map 4 Location of Habitat Service (Gene Pool
Protection) of Lower Amudarya State Biosphere
Reserve

Legend
Habitat Services
Mursery Services
Zones
Amudarya River
_ Protected Zone
Buffer Zona
Farming Zone

- Settlement and Economic Zone 1em=5km

Map 5 Location of Habitat (Nursery Services) of Lower
Amudarya State Biosphere Reserve

Moreover, the new developed zonal map
generally based as a result of Ecosystem Service
Analysis. There are some main differences
between previous existing zonal map of the Lower
Amudarya State Biosphere and new proposed
zonal map. First, in previous zonal map the
territory of Lower Amudarya State Biosphere
Reserve was divided only into four zones:
economic zone, buffer zone, protected zone and
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included Amu Darya River. In new proposed zonal
map, the territory of Lower Amudarya State
Biosphere Reserve was divided into four zones
such as: settlement and economic zone, buffer
zone, protected zone, farming zone (added by
splitting up the economic and buffer zone) and
Amu Darya River (See Map 6). Second, as it
stated before new zonal map based on ecosystem
service analysis and considering this all exact data
(types of services, annual extracted harvest and
zone of location) about services: provisioning,
regulating, habitat and cultural were created in
database of new zonal map. Third, the existing
zonal map of Lower Amudarya State Biosphere
Reserve were constructed in 1:10 000 scale and for
new zonal map 1:500 000 scale were chosen.

Legend

Farming Zane

Amudarya River

:-_ Protected Zone 'Bk
Oy
Buffer Zone A

- Settlement and Economic Zones
2 1cm=5km

Map 6 Proposed Zonal Map of the Lower Amudarya
State Biosphere Reserve

DISCUSSION

Mapping Ecosystem Services

There was only one map of Lower Amudarya
State Biosphere Reserve was constructed by the
State Committee of the Republic of Uzbekistan on
Land Resources, Geodesy, Cartography and State
Cadastre in 2012. This map divided in to three
zones, such as Economic, Buffer and Protected
zone and including Amu Darya River. The main
difference between new constructed (developed
zonal map) is farming zone was added with exact
distribution of located massives in order to
distribute where main provisioning services come
from in the Lower Amudarya State Biosphere
Sphere Reserve and additional ecosystem maps for
every ecosystem services. These added values to
the new proposed zonal map gives opportunity to
construct a base for the control over existing
services by identifying where high level of services
need protection or management in order to reduce
the negative on the ecosystem of the Lower
Amudarya State Biosphere Reserve.

CONCLUSION

Mapping ecosystem services

Mapping and distribution of ecosystem services
were mainly based on field observation results,
ecosystem service analysis, satellite images and
literature review. In order to illustrate ecosystem
services in the ecosystem map, first geo
information system (GIS) software Arc Map 10.1
was used. With the help GIS, aero photo images
and existing zonal map of LASBR, the total area
was divided into four zones (instead of 3 zones in
previous map of LASBR) such as: settlement and
economic zone, buffer zone, protected zone,
farming zone (added by splitting up the economic
and buffer zone) and Amu Darya River (See Map
6). Secondly, with help of ES mapping method and
the result of ecosystem service analysis, there were
5 (five) out of existing 7 (seven) services
separately mapped and for every type of ecosystem
services there were given different colors and the
located zone of services have taken into account.
To conclude we would like to state that as the aim
of my research was to enhance the basic zonal map
of the Biosphere reserve with information on
ecosystem services and as this objective was
reached by answering three research questions, this
work can now provide a base for the control over
the existing services in LASBR. By identifying the
role and position of each ecosystem services it can
be claimed that the provisioning services need to
be managed as its impact on the ecosystem is high
due to expanded human consumption activities; the
regulating services also need to be managed as the
pest control (chemical methods) activities could be
dangerous for the pollution of the environment; the
habitat services need to be highly protected as it is
the main purpose of LASBR and moreover the
unique tugay forests are endangered; finally the
cultural service (tourism) needs to be developed as
its not provided nowadays.
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I'EOJE3UK IIYHKTJIAPHU SIPATHLIIA 3AMOHABMM GNSS
TEXHOJOT'UAJAPUJIAH ®OUTATAHUII

Hussos B.P.

CaMapKaH[I 1aB/IaT apXUTEKTyPa-KypUIMII MHCTUTYTH, Y30eKUCTOH. vohid85-85@mail.ru.

Annoranus: Yoy makonana GPS sa [JIOHACC rino6an HaBuranusi TH3UMIIapuaaH Oupranvkaa Qoiinaranumr

yuyH yckyHamap Tyrpucuaa Ba Leica GS10 GNSS cywbuit #yngom kaOyn KWIyBUUCHHHHT MMKOHHSTIIApU
TaBCU(JIaHTaH, Iy OWIaH OHprajiWkKaa 3aMOHABHU T€OJC3MK YyCKyHajlapra KyWuiaguraH TanaOnapra »xaBoO
OcpaauraH KyJnaliury, Ky KHPpaIUru Xakuaa (pukpnap 0aéH STwiraH. YHIAaH TallKapu T'€0JC3UK TapMOKIAPHU
spatuma 3amonaBuii GNSS Texnomoruscunan poimnananum ycymiapu, GNSS TexHonoruscugan Goigananuiia
TapMOKJIADHWHT HamyHaBuii makiuiapu Ba GNSS rtexHonrwscunman ¢oinananun® “MypyHTay ONTHH KOHH
aTpoduaa T€O0AE3NK TastHY ITyHKTIAPHH SAPATUIIAA OJUHTAH YIIYOB WILIAPH XaMma CTaTHKa ycymuaaH (oiinanannd
GNSS TexHONOTHSICHM OWIaH HYKTaJapHUHT KOOpJAMHATA Ba OaNaHIMKIAPWHH aHWUKJIANI TYFPUCHIATH
MabIyMOTIAp KENTHPUITaH.

Kamur cy3map: GNSS — “Global Navigation Satellite Systems”, [JITOHACC, GPS, aBroMmo0uib» HaBUranuscy,
rpaBuTanmoH MaiinoH, RTK - Real Time Kinematic.

Hcnonb3oBaHue coBpeMeHHbIX TexHoI0ruii GNSS B pa3padoTke reoge3ndeckKux myHKT

AHHoTanusi: B 3T0ii cratee nmpencrasnena uapopmanus 00 060pyJOBaHUM AT COBMECTHOTO HMCIOIB30BAHUS
no0anbHeIX HaBuranuoHHbIX cucteM GPS u JIOHACC. B yactHOCTH, ONHCaHBI BO3MOXHOCTH CIYTHHKOBOT'O
npuemHuka Leica GS10 GNSS, a Taxxke unpopmaims o0 ynoOCTBe, yHHBEPCAJbHOCTH M IPUBICKATEIBHBIX
KOHCTPYKLMSIX, OTBEYAIOIIUX TPEOOBAHUSAM COBPEMEHHOIO reojie3ndeckoro obopynosanus. Kpome Toro, cosnanue
TeofIe3NUECKUX CeTe M COBPEMEHHBIX MeTOJO0B Hcmonb3oBaHus TexHosorun ['HCC, wucnonb3oBaHue
TexHonornueckux cekrtopoB GNSS, ncnons3ys cranpaptasie Gopmbl 1 TexHosnorun GNSS Bokpyr «MypyHTay
30JI0TOTO PYAHHUKA» T'E€0JIe3NUECKHE HM3MEpEHHsi ObUIM CJeNaHbl B CO3JaHMM 0a30BOM CTaHIMHU W CTaHIHMU C
ucnonb3oBaHueM TexHonorun GNSS amst onpenenenust Touek Ha KOOPAMHATHBIX U JaHHBIE O BBICOTE.

KuroueBble cjoBa: GNSS - rmobanmbHble HaBUralmoHHbIE CHyTHHKOBBIE cuctembl, [JIOHACC, GPS,
aBTOMOOWJIbHAS HaBHTAIWsI, TpaBuTannonHoe noje, RTK - - Real Time Kinematic.

The use of modern GNSS technology in the development of geodesic points.
Annotation: This article provides information on equipment for sharing GPS and GLONASS global navigation
systems. In particular, the capabilities of the satellite receiver Leica GS10 GNSS are described, as well as
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information on the convenience, versatility and attractive designs that meet the requirements of modern geodetic
equipment. It also provides information on the use of modern GNSS technology for the creation of geodetic
networks, modeling of networks using GNSS technology and measurements of GNSS technology using the GNSS
technology to determine the coordinates and heights of the points using GNSS technology.

Keywords: GNSS — “Global Navigation Satellite Systems”, GLONASS, GPS, car navigation, gravity field,

RTK - Real Time Kinematic.

Kupum. Xo3upru BakTaa rio0ajl HaBUTaIllMoH
cynpuit iynnom cucremanapura (I'HCC éku uHrIL
GNSS —“Global Navigation Satellite Systems”)
T00Opa KYIPOK 3bTHOOp OpewsIMOKIa, yiap Iy
KaJap MabJiyM Ba Mamixyp 0yiu6 kerauku, GPS Ba
I'IOHACC kabu KuckapTMajgap OWIaH TaHHII
o0ynmmaran ogamuu Tormm KuiinH. GPS (AKIL) Ba
T'JIOHACC (Poccust) TH3umitapu WHCOH (haoJusi-
TUHUHT TYpJH COXalapuaa, TypusM, qapé Ba aBTO-
MOOWJIb HABUTANMACUAA KYJUTAHWIUINIUAAH OOIII-
na0b, epHUHT IIAKIIM, Xa)KMU Ba TPABUTAIUOH Maii-
JOHUHM aHUKJIAIITHPUII Oyir4a KEHr KyJamiu
WIMHN — TaJIKUKOTJIAp UILIApU OWJIaH SIKyHIaHAIN
[1,2].

GPS Ba I'VIOHACCcynbHuii iiyn1a0m TH3UM-
JapugaH Oupranukiga dgoiiganmanumaa xamaa
reoge3uk NyHKTJapHu sipatumaa GNSS Ttex-
HOJIOTUSICUHMHT ad3aiiuKIapu

Ymly trzumitapaad oupraivkaa GonmamaHu
GNSS rtexnomormsicunan doimanannd yiadam Ba
OJIMHTaH MabJIyMOTJApHU KalTa uuuiamra Mys-
JKaJUTaHTaH ac000 — YCKyHa Ba JIacTypiapHHHT
naigo Oynumu OwigaH IIyOXacu3 YCTYHJIMKKA
arajup.

Xosupru Baktaa GPS tuszumu 30 Ta KOCMUK
keMa (SC) nan ubopat 6ynub, ynapHuHr Oemracu
ssaru L2 C curHanvHu y3aTUIl UMKOHUSITUTA 3Ta.
I'NIOHACC nuer tymuk rypyxjanumm 24 KA
o0ymumm kepak. LIHUUM mam AXGOpOT — TaXJIHIIHiA
MapkasuHUHT 12 despan 2008 iinmngarun MabIymo-
TUTa Kypa, 16 Ta KocMuK Kema opOuTana OyiraH,
yinapHuHr 14 Tacum Makcaara MyBO(MK HIILIa-
Trnrad.  KojraH WKKuTa TH3UM XaM JIOMMHUH
paBumaa sarwiadaan. [JIOHACC tu3umu xamu
TYJIMK JKOWJAIITUPHUIMArad Oyica Xxam, y reoe3us
Ba HaBHTAIWs COXacuiaa yna (aoi KyJIaHuIau
Ba CyHBMH Hynmorn ¢oimaraHagurad ycKyHaaap-
an wnuiad gukapysumiap [JIOHACC curnan-
JapyUHU Kalyd KWIHII WUMKOHUSATUHH KEITHUPaIn
[5].

YOy cynbuii Wynaom TU3UMIapuaaH gonaa-
JAHWITHUHT  a(3aJUTMKIapu  KyHuaarwiapaaH
ubopar:

- TOFJIH, 4yJ, YPMOHIM KOHIapAa Ba IIaxap-
Japja XaMmja TOF — KOH CaHOaTHja WIIaml KoOu-
TUSITH,

- HyKTaJIapHUHT KOOpAMHATAIAPUHH FOKOPH
AHUKJIMKAA AaHHUKJIAIl Y9yH BaKTHA KECKHUH
KHCKApTUPHUII UMKOHUSITH MaBXKY/ [JINTH;

- OJHMHTaH KOOPAMHATATAPHUHT WIIOHWININ-
TUHU omupu [3].

GNSS omnan umutam yuyyH “Leica Geo-
systems AG” (IlIBeiinapusi) KOMIAHUACUHUHT

TEXHOJOTUK eYHMJIAPH.

Xo3upru 3aMOH TajabnapumaH Keaud YuKuo,
reojie3uk SxTuékiIapHu Oaxonad, “Leica Geo-
systems AG” (Ilsetimapust) GPS Ba I'JIOHACC
CYHBHHM HYII0m TH3UMIIAPUHUHT ad3aJuTaKIIa-
PUHH MaKCUMall Japakajia OIIUPUINTa UMKOH Oe-
pamuran xyma kKeHr kymammarm GNSS yckyHa-
JAapUHU WOUTA0 YUKAW Ba OMMara HaMONHII
KWITH. YOy TEXHOJIOTHK eduMyIap CyHBUU WyII-
JIOII  MabJIYMOTJIApUHHU TYIIIAIIHA Ba yJIapHU
Maxcyc JacTypudl TabMUHOTAA KalTa WILIAIIHA

OCOHJIAIITHPAH.
Anru Leica GS10 GNSS cynbuii #ynamom Ka-
Oyn KuirMWwiapu KAHMH  Mypakkad  jgana

[IAPOUTH A UIILIAPHU OaKapHill, TYPIIU T'eOJe3UK,
JoWMXalall UIUIapyu Ba ep KaaacTpu Basudanapu-
HU XaJ KWIHII, T€OJOTHK, Te0(hU3UK YITYOBIapHU
TeoJe3NK Ky/uradl — KyBBaTJIall YUyH SXIIH
tacmukinanrad GPS Leica GS10 GNSS kabyn
KuryBImwIapuau — anMarmtapand. GNSS  kabyn
kunyBuncuan RTK ©0aszacu Ba rover cudaruga
UILIATHIMIIE MYMKUH. Y MaBxyn Oynrad Oapua
cyapuii Wymmom Tusmmiapuma Ba GPS, GLO-
NASS, Galileo Ba BeiDou curnamiapuaa poOOTHH
KyJ1a0 - KyBBaTIalaH.

Leica GS10 — Oy cyHbuil HyIOOLITN TE€OAE3UK
KaOyn Kuirud 0ynu0, y reofe3uk Ba Kaprorpaduk
Basu(amapHu Xal KWIMII Y9yH Oapuda 3apyp
¢$byHKUMsITapHH Oaxkapaiu.

GS10 Leica-auar xyn imummk GNSS TexHo-
JIOTUSICUHH WNIIA0 YUKAPUIIHUA aMalira OUTHUPAIH.
Leica SmartTrack + MabayMoTiapHU TE3pOK KaiTa
WIUIANIHK, [IOBKUHHU  KaMaWTUPUIIHH, KYII
Japaxand OOCHMHH TabMHHJIANIN, aXOJIWUCH 3UY
JKOMJIalIraH maxapiap/a, YpMOHIH xoinapaa €ku
CYHBHM WynponuIapfaH CUTHAJUIAQPHA  KaOyi
KW KAHUH OYNraH TOFjapaa HWILIara HMKOH
Oepany.

SmartCheck + TexHONOTUSACH ONMHIaH MabIiy-
MOTJIQPHUHT SIXJUTIUTH Ba aHUKJIUTUHU JOMMHUN
paBuIla TEKIIUPaau, 3apypar TyFUITaHna TYF-
pUAaH — TYFpPU WII MAUTHIA Ty3aTUILIAD KUPH-
TajIu.

SmartRTK texnonorusicu GS10 kaOyn KuryB-
YUCHHHA Xap KaHJai TEOoAC3UK TasHY MyHKTIap
TapMOFHIA CaHOMAma OapKapop  HIIUIANINHA
kadonariaiad. MabayMOTHH OJIMII Ba KaiTta
unram pean BakT pexxnmuna VRS, FKP, iMAX
CTaHAapTiaapy EpJaMuaa amanra OIHPHIIaIH.

Hanama unutam yayH Smart Worx Viva macty-
punan ¢oinanaHuiIand, YHHHT EpaaMuia Mabily-
motinapuu CAD dopmatnapuna: GSI, DXF, XML,
FBK, RWS Ba Oomkamapra SKCHOPT KHIIHIIT
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MMKOHHATH OWJIaH T3, COAJa Ba caMapaiu €3u0
OJIUII MYMKHH. MabJIyMOTIapHU KaiTa HILIOB
oepumr Leica Geo Office mactypu ToMoHHMIaH
aMajira OIIMPWIAAH, Y MabIyMOTIApHU HMIIOPT
KHJTUIIL, CO3JIaIll, KalTa UILIAII Ba SKCIOPT KUK
Y4yH XU3MaT KUJIa]IH.

Masnymornap Leica GS10-ga Leica Ba RINEX
¢opmatuaa onuHran SD-kaprama Kailj 3TUIaIu
(MabayMoTiapHu €3u0 onMin MyMKHH). WHTer-
parusiianran veb-cepeepaan (oiinananud, KaOyi
KWJIYBUYMHH TyrMadaHH OOCHII OpKajdu Typiu
(dbopmatgaru MabIyMOTIApHU &30 OJNHIN YYyH
cosznam MmyMkuH. KaOyn kumrud SmartLink TexHO-
JIOTUSCHHHU KYJUT1ab — KyBBaTIaHIH.

Leica GS10 yckyHamapu nespim xap KaHmai
reoJie3uk-kaprorpaduk BasudanmapHu Xan KUIHII
y4yH MyJDKajulaHrad. buHo — nHmootnap noinxa-
CUHHM CAaHTUMETpP aHUKIUTU OWJaH >Koira Kydu-
PHIIL, KeHT KYJIaMITi MYXaHUCIUK-TCOIC3UK KM~
PYB HIUTApUHE OakKapuIll, TEOAC3UK TAPMOKJIAPHH
ONTUMAJUIAIITUPUII Ba OomKa Kymiuad (yHKUus-
JapHU, Kaptorpadus, MyXaHIUCIHUK TaIKUKOT-
Japy, KOHYIIUK Ba OOIIKa coXaitapAa WIJIaTHIIra
UMKOH Oepajiu.

Kyitnaaru coxanapaa KyUIaHWIAIIA MYMKHH:
ToF — KOH caHOATH;

Hedr1— razcanoaru;

I'eousuka;

CaHoat Ba rpax/iaH KypUIHIITH/IA;

Ep Ty3um Ba ep kamacTpu coxacuna;

WNmnaé uwmkapuin, 3aBox Ba (abpuxamap
KYPUIIHILIH/IA;

e Uym, Kympuk Ba MyXaHIWUCIIHK, THAPOTEX-
HUK MHIIOOTJIApUHHU KypHJINIINIA,;

e ApXHWUTEKTypa Ba TapuUXuUMi EATOPIMKIAPHU
acpaml Ba cCakjall coxajapuaa KeHT MHKHECIa
KYJIJTaHUTIA U,

Leica GS10 GNSS ka0yn kuiruun 120 (ukkurta
CYHBHH WYIIONI YacToTacH Oyiinda OUp BaKTHHUHT
V3uga 60 taraua) / 500+ kaHajra sra Ba TAKOMMUJI-
nmamrupuwiaran GPS (L1, L2, L2C, L5), GLONASS
(L1, L2), BeiDou (B1, B2), Galileo (E1, E5a, E5Sb,
Alt-BOC) QZSS (L1, L2, L5) 2 SBAS (WAAS,
EGNOS, MSAS, GAGAN) cyHBHH WyImOII
TU3UMJIApUIAH CUTHAUIAPHU KaOyn KWK Ba
KaiiTa MIIDIan UMKOHHTA 3Ta.

I'eone3nk yauamuapam typura kapad GNSS
TeXHOJIOTUSICHHUHT 0a:kapuijaa OWJIaH MILIant
yuyH “Leica Geosystems AG” (IlIBeiimapus)
KOMNAHUSCHHUHT K eYAMJIAPH.

Xo3upru BakTAa CYHBHH HYnAom ycKyHajdapu
pear BakT peXUMHEJIA UIIUIAIT YY9yH TOOOpa KYTPOK
doitnanaruamokaa (RTK - Real Time Kinematic).
RTK pexnvuma wmoiamm yayH GNSS  kaOyn
KWJIyBUMJIap Ba 3aMoHaBuii Trimble ¢upmacu
TEXHOJOTHsIIApuIaH  (ONUJaNaHuIl  Ce3MIapiu
doitna kentupamu. Acocuii cranuus (1-pacm)
ponmau ViHaauran GNSS kaOysr Kiirnd MabliyM
KOOpAWHATAIM HyKTara YpHaTWiIaJd Ba aJioKa
KaHaJUIapu OpKajau JudQepeHIpan Ty3aTHIILIapHU

y3aragu. GNSS Mob6wmT KaOyn Kuiaruanaa (2-pacMm)
acocuil craHuus OWnaH paguo aJoKacH YpHa-
THaay, tuddepeHnran Ty3aTHLIUIAp OJMHAAN Ba
YHMHT JKOMJIaIraH Koy KypcaTuiaiu.

1-pacm. Bouanrud
MyHKTAA ypHaTuiaran Leica
GS10 GNSS yckyHnanapu
TYIIaMu

2-pacm.Leica GS10
GNSS paano Ty3arrud
Ba MOOWJI KaOyJ KUJITHY
YYyH yCKyHaIap
TYIIJIaMHA

Illy Ownan Oupra, ONMHraH KOOpAWHATANAp-
HUHT aHUKJIUTMHU OaxoJjall HaTHXKalapd MOOMI
KaOyn KWITHYHA OOIIKAPHUII MOCJIaMaCHHUHT
9KpaHuja akc 3Taau. by cheéMKa xapa€HUHU TYIUK
Ha30paT KWINII Ba HYKTAJApHUHT KOOpJAWHATa-
JApYUHU aHWKJIANa KEepakid aHUKINKKA DPHUIII-
TyHYa OJIMHTaH »>KOWJIa KOJHWII WMKOHUSITHHU
Oepann. Ty3arunurap xam XxaBo, XxaMm GSM kaHaau
OpKAJTU Y3aTUJIMITH MYMKHH.

Kynunua RTK pexxumuaa ynuonapHu amanira
OIIMPHIII MYMKHH OYJMaraH >XOisapja aHHKpPOK
WILIa €Ky untamra sXtuéx 6op. bynmaii xonna,
CYHBHI HynnomHu ymyam Hatwxkanapura audde-
peHIMA Ty3aTHIILIap WILIOB OCpHUIIIaH KSHHHTH
pexxumaa amanra ommpuiany. “Leica Geosystems
AG”dpupmacu Leica Geo Office mabirymoTnapuau
KaliTa uiam y4yH JacTypuil TAabMUHOT MaKEeTUHU
unad  yukau  (3-pacm).GPS Ba TJIOHACC
CYHBUH WYIJIOII THU3UMIIApUIAH OJIMHTaH Mabiy-
MOTJIAPHU KaiiTa WIuIanra HMKOH Oepaiu.

I'eone3nk TapMoOKJIapHH sipaTuinaa 3aMoHa-
Buii GNSS TexHogorusicuaan oiigajsanuin
ycyJuIapu.

CyHbHii HYII0II TEXHOIOTUACUAAH (OWIanan-
raH XoJJa TEOJC3WK TapMOKJIApPHU SPATUII Ba
PEKOHCTPYKITHS KWIHIIIA TAPMOKHUHT T€OMETPUK
IIAKJIH KOOPJMHATATApHN aHHUKJTAITHHHT aHUKJIH-
rura TabCUp KUIMaWau. AHBaHABUM T€OJE3UK
TasHY MyHKTIapAa (TPUAHTYJISIHUS, TPUIaTepaIus,
MOJIUTOHOMETPHSI) TEOMETPHK 3JICMEHTIApHU (UH-
3WKJIap Ba Oypyakiap y3yHJIUTH) aHUKJIANl YIyH
GNSS ymuoBnmapm HarmwkaizapugaH ¢oinanan-
raHja, TEeTUIUIM KypcaTMaiap OwiiaH OelruiiaHraH
TapMOK IIAKIH Tanabjapura puosi KHJIHII Kepak.
bynnait TapMokiapmars SKBaIH3aIlds XHCOO-KH-
ToONMapuaa aHbaHABUHA TEOAE3WK  yCyJuiapnaa
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HIUIaTWIaJUral aHbaHaBUIl JacTypjapra MyBO-
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3-pacm. Leica Geo Office nactypuii TabmuaoTHIa GNSS cyHBUI Y01 YITHOBIApUHY KaliTa HILIa KapaSHu.

GNSS TexHonorusacunan (oiganaHumaa Ky-
WUy UKKU aCOCUM TapMOK TaBcus dTuinanu [4]:

* €MUK TEOMETPUK MIakuiap (Kymoypyak Exu
EIMK TIOJTNTOH);

* paguan TapMoKiap (OYHK MOJIUTOH).

1. Enmux reoMeTpuk IaKimap KypMHHIINATH
Kypwum - Oy €nMK TeOMEeTpHK Imakiuiap
(kymOypuakiap) XoCWJ KWIMILIApH YYyH Yyiap
opacuiard BEKTOpJIapHU aHMUKJIAHIUraH HyKTauap
TU3UMHU. TapMOKHUHT TaXMUHHUH Makin 4-pacM a)
J1a KeJITHPHJITaH.

2. Pamman TapMoknap KYpUHHUIINIArd KOHCT-
pykuust Moc €3yBnap KaOyi KHUIyBYHCH Ba MOOMI
KaOyJl KWITHY YpTacugard BEKTOPJIApHH AaHUK-
Jaiaurad HyKTajuap TH3UMUAUD. YOy BeKTopiap
okapran ne0 xucoOmanaau. Pagman TapMOKHHHT
TaXMHUHUH IIaKIU 4- pacM g) 1a KENTHPHUIITaH.

GNSS TtexHonormsicu €paaMua YIIOBIAPUHI
amManra OIIMPHUII YYyH KyHHIArd ycyJulapaaH
thoitnananunanm [4]:

e craTuka (Static);

e te3kop ctatuka (Fast Static, Rapid Static);

e ricepno kuHematuk €k Stop & Go ("Stop &
Go", "Stop-Moving" €ku mceBEO CTaTUYECKUH,
PeOoKKyTanus);

e xuHematuka &ku RTK (kunemarmka Real-

Time Kinematic - RTK).

1. Cratuka ycynuaa YyndoBnap (MKKH EKU
YHIAH KyI) JOMMHHA KaOyn KWIyBUMIap ypracuua
Yy30K BaKT JaBOMHJAa aMajra OIUUPUILIAJUTaH
VI4yam UIUHA TaXMUH Kuiaau [4].

2. Te3kop cTaThKa yCyiauJa UKKHM YacToTalapaa
MaBxkya Oyiran Oapua cudarmim VirdoBiapaaH
omtuman  ¢oijganaHum  TyQaiam  cTaTHKa
ycynuaara Kysatuim BakTuHU (5-10 makukarada)
KUCKAPTUPUILHU ¥3 HuWra oJyiagu. byHaa HWKKU
yactotanu KaOyn KuiyBYmiapaaH GoiganaHum
wapt [4].

3. nceBno kuHeMatuk ¢ku Stop & Go ("Stop &
Go", "Stop-Moving" €ku TICeBIO CTaTUYECKUH,
PEOKKynauusl) ycynu, Ky3aTwirad HyJgonuiap-
HUHT HUCOWHU XONaTu y3rapuiim y4yH, OMp coar
€KM YHJAH KYII OpajMKIa aKpaTWIraH UKKUTA S-
10 makukamu Ky3aTyB JaBpJIapUHHHT OHWpraukia
WIIATWIALIIK Ty(aiiin cTaTHKa yCyaura HucoataH
YIrqam BaKTWHH KUCKAPTUPUIIHY 3 UUUTa OJaIu.

4. xunemartuka €ku RTK (kunHematuka Real-
Time Kinematic - RTK) ycynuna moOun kaOyn
KWIyBUMJIap ypTacuaa OWp BakTHUHT Y3uza
Ky3aTyBJIapHH aMajira OUIMPUIIHHU ¥3 UIUra OJIaaH.
By ycymnm amanra oOmMpHII Y4YyH OHPHHYH
HyKTajga OouulaHFu4 1e0 HOMIJIAHTaH XapakaTHU
OaxkapuIll Kepak Ba MOOWII KaOyJl KHIyBUMIAPHH
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WyHanmuuuiapaa XxapakaTjiaHraHaa JIOMMHUN paBuUIIl-
na kamuna 4-5 cyHbBHH Wynmom OwimaH ajoka
OornmaHMIIM Kepak. Arap anoka Hykoyca, WHHILIHU-
anu3anys ckapa€HU TakpopiaHagu. YmOy ycyn
ukkuTa Typra sra: Stop & Go ("Stop & Go",
"Stop-Moving") kuwHeMaTHKa Ba peal BakKT
pexxumu (Real-Time Kinematic - RTK).

a) MK TeOMETPHK IMaKiuIap (Kynoypuak Exku
€MUK TIOJIUTOH)

|
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TOMOHIHIAH 3HHETAHIAH

4-pacm. GNSS texHonorusicuaan GoimanaHuiga
TapMOKJIAPHUHT HAMYHABHH ILAKIUIAPU

Stop & Go kmHEeMaTUKacu MOOWI KaOyy KHIl-
TUYHUHT aHTCHHACWHM OCNTHIaHTaH HyKTamapia
TaXMHHaH | JaKyKa JaBOMHJA VYiidall Yy4yH
VPHATHUIIHYU ¥3 HUUTa OJIa/IH.

Real-Time Kinematic - RTK, mamama wnniamn
texHoymormsicu Stop & (Go KWHEMaTHKacura

yXimami, amMMO KaWTa uIuam jxapaéHuaa (apk
kmtagu. RTK amoka mociamacu (pamdo MoieM)
OpKalli MabJIyMOTHH KaOysl KWIyBYHMIAH YSITU
ajoKa BOCUTAcUra VIIYOBIapAaru Ty3aTHIILIApHU
y3aTHINTa acOCIAHTaH. MyHAanTHpyBuM Ba KyduMma
KaOyJT KHITyBUYHJIAPHHUHT YITIOBIAPHHU OUPraIuKia
KaiiTa WIuianga Mooun Kadyn KWITHY YpHATHIIa-
IUTaH HYKTaHWHT KOOpIHMHATIAPW AaHWKJIAHAIH.
Bomika ycymiapaan (apkiu Yiiapok, HaTHKanaap
YI4yoBNIapaaH CYHT Japxoi yuKapunaau [4].

3amonaBuii reope3uk GNSS TexHomorusicu
KaOynm KWIYBYIJIADUHU YI9all aHUKIUTH KaOym
KWJIYBUMHUHT Typura XamJla TaHJaHraH Yirdari
ycynura OOFIUKIUTU |-KaaBaiga KEITUPHITAH
[4].

I'eonesuk MyHKT OalaHIJUTHHU YiIdall aHuK-
JIUTY, BEKTOPJIAPHYM AHUKJIAIIHUHT AHUKJIUTUIAH
1,5 6apaBap macr.

Ymby wivmmid TaakukoT wmuaMuzga GNSS
TEXHONTUACHIAH (oinanaHn® “MypyHTay ONTHH
KOHU~ aTpoduua TeoJe3uK TasHY MYHKTIApHU

ApaTullja OJMHIaH YJIYOBJIAPHUHI aHUKJIMIU
KyHugaruua:
- Ky3aTWIraH CyHBUH  HYIAOIUIAPHUHT

MUHHMaJI COHU 5 Ta Ba Makcumals coHn 20 Tarada
SKaHJINTY aHUKJIaHIH;

- DOP (Dilution Of Precision) kuiimatu OyTyH
Vymuo maBomuma 1,2 nan 3,4 rava 6yamm (DOP
KHAMaTH  CyHBHH  HYJIONUIADHUHT  HUCOMIA
TCOMETPHUK J>KOMIANIYBUHM Ba YiIYall BakKTHIA
AHTCHHAHWHT OWJIAIIUIIMHU XUCco0Ta 0JIajn);

- ¥a4oB  JaBOMMAA  CyHBMH  Hymmoln
CHUTHAJUTApUHMA KaOysl KWITaHna TUKIaHMaWIuraH
myBadpakusTcHznukap  (YTka3ubd  100opuiIran
muksiap - Cycle Slip) ky3atunmay;

- KOCMUK yQKIaH Ky3aTHITaH HYJIA0IUIaPHUHT
MUHUMa KyTapwmuin Oypuyaru 15° jman  kam
SMAaCIJIUTH aHUKJIaH]IT;

- Ky HYHaIUNUIM ~ CUTHAJUIApHA — KaOyn
KHJIUINTa XaJIaKuT Oepaauran €Kd CUTrHaJLIapHU
Oy3aauraH IMIOBKUHJIAP Ba TYCHKJIAP MaBXKyJ[ 3Mac
sau. Cababu ymOy “MypyHTay OJTHH KOHH
atpodpuaa OamanHa WHIIOOTNIAD MAaBXKYH 5Mac
xamja ymoOy kapbep arpoduia paauo TYIKUH
TapKaJIWIIATAa TabCHpP KWIYBYH OMMJUIAPHHUHT
HYKIUTH MaKcaara MyBO(QUK d1IH;

- ol atMoc(epaHUHT TABCUPUHH YBTUOOpPTa
onmaauran Oyncak 2019 #mn &3 c¢acau aBrycr
ouHUHT 21 - 25 KyHJIapH OCMOH OYHK Ba 00-XaBO
30°-35° nap opanmruga GYaMO, OCMOH OYMKIWIH
Ky3aTHJIIH.

“MypyHTay OITHH KOHKM~ 0O0BEKTH arpoduia
om0 OopwiaraH reoae3wk Yymdamurap CraTuka
ycynuaan ¢oiganaHuO YiauaHIM Ba TEOHE3UK
TapMoK sipatunan (5-pacm). bByHna Oup BakTHHHT
V3uma 4 ta wkkm dactoramu Leica GS10 GNSS
CYyHBHI Wynaom KaOyn Kuarnuugad ¢onaananuod
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Oup KaHuYa ceaHciapAa YIT4OB WMIUIAPHHU aMalra
omwmpwigd. by aHMKIaHaauraH BEKTOPIAPHUHT
WIIOHWIWINTH Ba CaMapaJOpiUTMHHU OIIUPUINTa
UMKOH Oepamu. YmOy WKKM uacToTamu Leica

GS10 GNSS cynbuit fynmom Kadya KUITHIUIAH
(doitnagannb “MypyHTay OJNTHH KOHHU OOBEKTHIA
onub Oopwiran Yymyanuiap KyWuaard xaaBajiaa
KeATUpwiIrad (2-xamsan).

1-xanBan. CTaHAapT aHUKIUK KYPCATKAWIAPH JKaIBAITH

[lynaxrraga 6ynran | CeaHcmapHUHT AGcommoT Ba HUCOUI
VYeyn . . o Ocnatmanap
ypraya macoda, kM | JaBOMHIIMIH | Maco(aHH yIdain XaToJIuru
Craruka 020 1 coaTnas r0KopH Sum + 1x10-6 Tlvm Mxcn wactoranm kabyx
s /1t TOKOP 1:100000 - 1:5000000 | Kusruan oiiananum Kepax
Tesxop 10 510 Mun 5-10mm + 1x10-6 Imm HMkku yactoTanu KaOyin
CTaTUKA 710 1:100000 - 1:1000000 KWIrngaaf (oiananum Kepaxk
Icesno 010 20 muH 10MM + 1x10-6 JIMm Burra yacrtoranu Kabys
KHHEMATUK A (2 mapra 10 mun) 1:50000 - 1:500000 KWITHY1aH (okTanaHuIT KepaK
10-20mMm + 1x10-6 Imm
Stop & Go A0 3 2 MHHrata 1:100000 - 1:1000000
RTK 5-10 (pammo- | Munrada 10-20MM Arnoxka MocaMac (pamuo
Mojemra Kapab) MozeM) JaH poigamaHumT Kepak

2-xanBan. Cratuka ycynuaas ¢poiiganannd GNSS texnonorusicu OmiaH HyKTaJIapHUHT KOOPAHHATA
Ba OaJaHIJIMKJIAPUHU aHUKJIALI

WGS84 koopannara cuctemacu Bamanmmru H,
IIlyHKT HOMHU
¢ A M

1 ceaHc
Kanasuit 41°30'18.34773" N 64° 32'16.85551" E 561.1424
ConHeuHbIH 41°30'34.03740" N 64° 37'23.75033" E 550.1194
MypyH 3am. 41°31'58.21513" N 64° 33'19.97628" E 779.8565
ABDPO 41°28'51.27307" N 64° 37'33.78397" E 430.3816

2 ceanc
Kanasuit 41°30'18.37730" N 64° 32'16.85554" E 561.1454
ConHeuHBIH 41°30' 34.06699" N 64° 37'23.75026" E 550.1171
MypyH 3am. 41°31' 58.24468" N 64°33'19.97637" E 779.8559
ABDPO 41°28' 51.30262" N 64° 37'33.78395" E 430.3817

OCKM HYKTaJapHUHT KOOPJAWHATA Ba OaJIaHJIMKIIApH

Kanasuit 41°30' 18.29205" N 64° 32'16.73556" E 561.1918
ConHeuHBIH 41°30'34.10051" N 64° 37'23.80017" E 550.2117
MypyH 3am. 41°31'58.31240" N 64° 33'19.82145" E 779.7574
ABPO 41°28' 51.39702" N 64°37'33.71103" E 430.2181

5-pacm. GNSS texnonoruscunan doiinananuo
“MypyHTay ONTHH KOHH aTpodua spaTHiral
reofie3uK TapMOK

Xyaoca. PecnyOonmukammsna GSM  kKaMpoBU
(daost paBuIlga KeHranb OOpHIIN MyHOCA0aTH
Ounan pean BakT pexuMpaa unmam yuyyH GSM
KaHaUIapunaH Qoipamanum  gon3apd  Oymuo
komagu. GSM RTK TexHomoruscuHUHT acocuit
azauury myaaakd, yau GSM kampoBu O¥irax
Xap  KaHgall  oKoima, IIYHWHTACK  KaOyn
KMIIyBUWJIap Opacuia TYFpUIaH — TYFPH KYpHII
3apypary Ba pajio KaHaIWIaH (OoHTaIaHuIl YIyH
Maxcyc pyxcaT MaBXyx Oynmaranga ¢oiganaHum
MMKOHUSITH MaBXYy/I.

“DAVERGEDEZKADASTR” xymMuracu nesp-
mu xap kaamait Leica GS10 GNSS kabyn KmryB-
yucH OWjaH WILIAlld MyMKHH OYiraH KHYUK
Mozeimap kypunummuaara ¥3 GSM RTK eunmura
ora. Slrona 0asa cTaHUUsUIapH €KW JOUMHUH TasHY
CTaHLUIAP TAPMOKJIapUIa KaMpOK OFUP IIApOHT-
JapAa WIUIAIl Y9yH KyJai Ba amanuii Leica GS10
GNSS tm3umu Xyna Moc Kelmamd. YHHHT XycCy-
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CUSITH ITYHJIAKK, aHTEHHA, MOJIEM Ba KaOyJl KUITHY
OuTTa KOpITycaa KopIrycaa OuparmTHPHITaH.
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EP MAI\/'II[OHJIAUPI/I KAJACTP PAKAMUHU MAKJIJAHTUPULIJIA TAT
JACTYPIAPUAAH ®OUJATTAHUII (Camapkana BUJI0ATH ByJTyHFYp TYMaHH MECOJIH/IA)

Mypanyainaes H.M., Ymapos H.III.

CaMapKaH[I 1aBJIaT apXUTEKTYpPa - KyPHIHII HHCTHTYTH, ¥ 36EKHCTOH.

AnHotaTmms: YmoOy makonana Camapkana BWIOSTH BynyHFYp TyMaHuaarn MapxyA €p MaloHiapura

KaJacTp pakamJapuHH Oepuil Macananapu Eputwirad. Mwrwiran Mawbiaymotiap acocuga [MC  mactypiapu
épmamMmaa KOCMHK CypariapAaH ¢oigamaHuO® KagacTp XyOyUIApUHUHT paKaMJIapHHH OepHIl JIOHMXa HILIapH
OaxapmiraH Ba MablyMoTiIap 0a3zacu Ty3wiraH. MabiiymoTiap 0azacuima TymMaHmarud O0apya KamacTp OOBEKTIIApH
Oyiinda (organanyBUIHIap YIyH 3apyp OYJIraH MabaIyMOTIAPH KEITHPHIITAH.

Kanum cy3nap: xamacTp pakaMmu, KamacTp 30HACH, KaJacTp MACCHBM, KanacTp MaB3ecH, ep (OHAH,
MabJIyMOTHap 0a3acu, reorpaduk ax00poT THU3UMIIAPH.

AHHoTanus: B naHHOH cTaThe NMpHUBENEHBI MPUMEPHI KaJaCTPOBBIX HOMEPOB Ul CYLIECTBYIOIIMX MONEH B
Bynynrypckom paiione Camapkanna. Ha ocHoBe coOpaHHBIX maHHBIX Obutd paspabortansl ['MC-uHCTpyKUMHU 1015
pacmpesneneHusl KagacTPOBBIX 30H, UCIOJIb30BaHMSI KOCMUYECKUX CHUMKOB, NMPOEKIUM KaJaCTPOBBIX HOMEPOB U
0a3pl nmaHHBIX. ba3a [aHHBIX CONEPXKUT BCIO HMHGOPMAIMIO, HEOOXOAMMYIO MOJb30BaTeNsIM HEOOJIBLINX
KaJlaCTPOBBIX 0OBEKTOB B TyMaHe.

Kniouegvie cnoga: xanacTpoBblii HOMEpP, KagacTpOBasi 30Ha, KaJacTPOBBI MAacCHB, KaJacTpoBasi TEMa, MacCHB,
MyKcKas 0aza JaHHbBIX, 0a3a JaHHBIX, KaJacTp, CIPAaBOYHHK TeorpaduaecKoi HHPOPMAIIUH.

Abstract: This article provides examples of cadastral numbers for existing fields in the Bulungur district of
Samarkand. Based on the collected data, GIS instructions were developed for the distribution of cadastral zones, the
use of satellite imagery, the projection of cadastral numbers and a database. The database contains all the
information needed by users of small cadastral objects in the fog.

Key words: cadastral number, cadastral zone, cadastral massif, cadastral topic, massif, men's database, database,

cadastre, directory of geographical information.

Kupum. XyKkyMaTtuMu3 TOMOHUJIAaH MYCTaKUJII-
JUKHUHT JACTIAa0Ku HWIapuiaH KaJacTp TH3H-
MUHU SIHaJa PUBOMUIAHTHPHUIN OyiWda KYTTHHA
UIIUTIap aManira omupwirad. Xycycad 1996 #iwn 17-
uroaa Basuprnap Maxkamach TOMOHHZAH KaOyn
KunuHran “Ysoekucton PecmyOnmkacu Jlamat
KaJlacTpiap sAroHa TH3MMHHU TAIIKWII ATUII Ba YHU
IOPUTHIN TAPTUOU TYFPUCHUAATH HU30MHH TacCIUK-
nanr”’ XaKujaa rd Kapopu Oy Oopajard 3HT MyXUM
XyXxoKatnapjaaH Oupu xucoOnaHaau. Maskyp Ka-
pOopHU KaOyJ KWIUIIJAH acOCHH MaKcaj peciryo-
JTUKaMu3ga opuTuiaétran Oapua JaBiaT Ba Tap-
MOK KaJaCTpJIApUHU OUPIAIITHPYBYH KYI KHUP-
pami wWHQOPMANMOH THU3UMHH TAIIKHWI OTHII
xucobmanaau. Kapop acocuma mamnakaTuMu3gara
MaBXyJl ep MaHJIOHIapuHH Xap Oup Kajgactp
ydacTkacu 0yiinda reorpaduk xojaTh, XyKyKui Ba
XV KaIMK MakOMHUHH KypcaTraH Xojja Kyumac

MYJIKJIap TYFPUCHIArU XYXKaTJIalUTUPUITaH Ma-
BIAYMOTIIAP TU3UMHUHH SPATHI Oenruinad Oeprimran
[2]. YmlOy wmmapam TYFpu Oa)kapwil Kydmac
MYJK OOBEKTJIAPUHUHI KaJgacTp paKamJIapuHU
MIaKJUITAHTUPUIL UIUIApHIA XaM MyXUM axaMHsATIra
ara.

Masbnymku, XynyulapHd kKagactp Oyiinda O-
JUII SIPHU €p ydacTKajiapu, OMHONIAp Ba HMHIIO-
OTJapra SrajiK KWIMII XyKyKHHU JaBiaT pyixa-
TUAAH YTKa3WIa yiapra KagacTp pakaMJIapuHU
MIaKJUTAHTHPHIL Ba OSpUII yiapra KagacTp pakaM-
napu OepuIl Makcaaula aManra omupuiagd [5].
SpHu Xap Oup XyAyAHU KajacTp Oyiinua Oyiui Ba
KaJacTp pakaMUHM INAKUIAHTUPUII — KyuMac
MYJKHM XHCOOra OJMIIHUHI SIFOHA TH3UMHUZA
yioy Xyayaaard xap Oup ep ydacTkacH, OMHO Ba
MHIIOOTIApHU OUp XWia HICHTU(UKALUAIALIHA
TabMHUHJIAIIH JI03UM OYmanm [4].
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PecnyOnukaMuzna Kyamac MyJIKIapHU STHHH €p
ydacTKajgapy, OMHO Ba WHIIOOTIAPHU HIIECHTHU(U-
Kalysgalm THU3WMH SITOHA TaMOHMWI — acocuua
amaJra omuvpwiaan, OyHIa Xyayaaard MaBKyl ep
YY4aCTKaCHHUHI KaJacTp pakaMu acoc Kuiauo
OJIMHA/IH.

TagkukoT MeTogoJorusicu. Xap Oup ep
YYaCTKaCHHUHT KaJacTp pakaMH MaMIIaKaTHMU3
XyIyaAuaa TaKpopjaHMaWawraHn pakam OYmuo, y
pecmyOnuKaMu3ia TETHIUIM KOHYH XyXOKatiapu
OwiaH OejIrMaaHraH TapTHOaa IMAKIIAaHTUPHIIAIM.

Munraka (Kopakammorucron Pecmybmukacw,
BWJIOATIIAp Ba TOIIKEHT IIAXpH)HUHT paKaMu;
MHHTaKa TapKHOWIarW MabMypuid TyMaH &EKu
BWJIOAT OVHCYHWINIUIATH IIAXapHUHT pPaKaMU;
KaJacTp 30HACH paKaM{; KaJacTp MacCHUBHU
pakaMu; KajgacTp MaB3eCH pakaMH; ep y4JacTKacH
pakamu; OWHO, WHIIOOTHUHT pakKamMH;, OWHO,
WHIIOOT OMp KUCMUHHUHT PaKaMH, €p y4acTKacu
KaJaCTp pakaMUHUHT MaxXOypuil 3JeMEHTIapu
xucobnmanamu [2,3].

Kanactp pakamu Kyinngaru ty3unmara sra: AA
: BB : CC : DD : EE : FFFF : GGGG : HHH.
bynna:

AA MUHTakaHWHT  pakamMd  (KOOW) HU
OMIANPYBYN UKKH Pa3psUTH YHIU COH;

BB MuHTaka TapkuOugaru MabMypUi-Xy Iy aui
Ty3wiMa (MabMypUid TyMaH, BWIOSAT OYWCYHH-
muaard pakamu (KOOW)HM OWIAUPYBYH HKKH
PaspsUA YHIIM COH;

VY36exucron PemyOnukacu Xynmyminap, TyMmaH-
JAPHUHT aXapHUHT KOJ1apy KaOyJl KWJIMHTaH,

CC xagactp 30HacH pakamy (KOAHM)HH OMIau-
PYBYH UKKH Pa3psIu YHIIA COH;

DD kamacTtp 30Hacu jgoupacuja KaaacTp mac-
CHUBM pakaMyd (KOAM)HH OWIIUPYBUYM  HKKH
pa3psv YHIIN COH;

EE kangactp MaccuBHu Joupacujia KajaacTp MaB-

3ecH  pakamMu (KOAW)HHM OWJITUPYBUM  HMKKH
paspsiid YHIIU COH;
FFFF kamactp MaB3ecu joupacujaa  €p

y9acTKacHl pakamu (KOIW)HU OWIIUPYBUH TYPT
paspsiid YHIIU COH;

GGGG ep ywacTkacu moupacuma OWHO,
MHIIOOT pakaMu (KOAW)HW OWIOUPYBYH TYPT
paspsuIn YHIIU COH;

HHH ©Ouno, mHmIOOTNAp OMp KHCMH paKkaMu
(xomu)HU OMIIAMPYBYH Y4 Pa3psuId YHIIN COH.

Acocnii KuecM. Mabllyku, €p y4acTKaCHHHHT
KaJaCTp PaKaMHUHU MIAKUIAHTUPHII YHUHT MYJIK
0o0bekTH  cudartuaa  MAKUIAHTHPWITaH  Ba
yerapajapu MabMypuil TymMaH €KW  IIaxap
HaBOATYM KaJacTp XapuTacura KUPUTWUITAHUIAH
KeWrH OoIiaHau.

Ep ywactkacwra kamacTp paxamuiapu Oepwuin
ymly o0O0BeKTIapra JSTaIMK KWIHII XYKYyKJIaph
JlaBjiaT pyHWxaTUJaH VYTKAa3WlIl HI0pallapd TOMO-
HUJaH yTKaszwiran xomiapaa “Epreopesxamactp”
JaBiaT KYMHTaCHHUHI >KoWiapmaru Oomikap-
MaJlapy TOMOHHU/IaH aMaJira OIIUPHIIAIH.

V36exucron PecryGmukacu Basupnap Maxxa-
MacH TOMOHHJIaH 2001 #imn 31 nmexabpmaru 492-
COHJIU “Y30EKUCTOH pecnyOiIMKacu XyayajdapuHu
KajmacTp OVitmua OYnmuIm xamua ep ydacTKalapH,
OMHONAp Ba WHIIOOTIAPHUHI KajacTp pakKamiia-
PUHH MIAKIIAHTHPHUIN TapTHOU TYFPUCHIATH HHU-
30MHHU TacIUKJIAIl XaKuna~ KapopH HWKPOCHHU
TabMUHIAI acocuna CaMapkaHz BUIOATH ByiyH-
Fyp TyMaHHAa XaM KYIITHHA aMaiil UIuap oo
oopwnran [3,4]. bu3 xaMm ¥3 TaaKUKOT HIMAMH3IA
TyMaH XyAyauJa KaJacTp pakaMUHU [IaKJUIaH-
TUPHII  Macajajlapura JIbTHOOp  KapaTHIIHU
pexaramTupauk. byHma 3amoHaBmWii reorpaduk
ax00poT TH3UMH JAcTypiapuaaH GoiaaTaHuIIH.

BynyHFyp TyMaHH BHIIOSTHHHI jKaHyOUH-IIapK
KHCMUJIa JKOoWnamran 0ynub, acocan rauia, cab3a-
BOT Ba OOFIOPYWIMK Ba TOJIU3YHIHK MaxCyJOT-
Japu uiuiad YMKapuIira uxtucocnamras [4,5].

TymaH XyIyJIuHHA KaJacTp paKaMUHU IIaKIUTaH-
TUpHIIAA MaBXyA ep MaigoHmapuHuar 1:10000
MacHiTabiary IjiaH Tapuxu Ba XUcoOmamn Kawja-
HOMAacH acoC KWINO OJIMHAW Ba OJIMHTaH HaTH-
xkamap ['MC mactypnmapm  EpmamMuma  TaXJIdil
KUJTUH]IH.

Xo3upru KyHJa TyMaHIaTH XaMH dKUH epiap
Marmorn 28137 rexkTapHU TaIllKWiI dTaad. Yoy
ep MaimoHWHHUHT 15637 rexkTapu CyropHiIamuraH
epiap, 12500 rexTapu JaIMHKOpP ACXKOHUMIHKIA
(doitnaganuaaaurad epiap xucooOyaHaan. TymaH-
JarM Kyn WWIUK Japaxt3opiaap MaWgonu 8357
rextap 0ynu0, Oormap 5131 rexrapHu, y3ym3opuap
2278 rekTapHH, TyT30piap 3ca 888 rekTapHH
tamkwi dTanu. llyHunraexk Ttymanga 96 rekrap
0y3 epnap Ba 17140 rekrap sioBnap xaMm MaBXyx
O0Ynu0, TyMaHAard >KaMH KHIIUIOK XYKAIHUTH €p
Typnapu MaigoHun 53730 rekrap XucoOnaHagu
[4,5].

Hatmxanap taxauamn. FOxopugarn ommb 60-
pWITaH TATKUKOT Ba XUCOO KUTOOIapra acocianuo
Bynynryp Tymanu ep marimornapuau I'AT gactyp-
nmapumadn  (Qolgamannd KamacTp paKamIIapuHU
HIAKJJIAHTHPHII Takimudiapd Myanud TOMOHHIAH
ANUI1a0 YUKW,

Bynmynryp TymaHM KamacTp paKamJapuHU
MIAKJJIAHTHPUIN JIOWUXACHHUHT TAaKIU(QUHU UIII-
nab uwkuimga OupwHYM — HaBOaTAa  TyMaH
XYy TUHUHT KOCMHK Cypatu oiauHu (1-pacm).

OnuHraH KOCMHUK cypamiapaaH ¢oiinananuo
TyMaH MabMypHUH TyMaH XyAyJAWHU 30HaIapra
Oynuimga KWOUIOKIAap, OBYJUIAp Ba TyMaHra
OYHCyHyBUM IIaxapyiap; BWIOSTra OYHCYHYBYH
mraxapiap XyIQyOuHH OYIWIiia maxap TyMaHJIapu
&xu Typim Oenrunapu OVitmda axxpanub Typamurad
mraxapiap KECMJIapd, MacallaH: caHoaT 30HAacH,
Typap JKOH MaccuBiapu, OOF Ba JaM OJHII
30HaNapu KaOwjap KajacTp 30Hamapu cudatuia
KaOyn xkunuHanu. Kamgactp 3oHamapu derapaiapu
KaJacTp MACCHBJIAPHHUHT TallKd derapajapu
TETHIIUTH TeOJIe3Usl KOOpAWHATIIapUra 3ra OyiaraH
yerapa OYPWIMIIMHUHT OCPKUTWITAH HYKTaJlapu
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Oyiina® €xu Tabumii uerapamap OYyinad yTuinn
kepak. Kamactp 3oHamapu MabMypuil TyMaH EKH
maxap XyAyOdHH —Y3WIHILIapCH3 Ba  Kecuo
YTUIITYBIAPCHU3 KOTLIAIIN Kepak (2-pacwm).

2-pacMm. TymanHUHT
KaJacTp MAaCCHBH PaKaMHt

1-pacm. TymanHUHT
Ka/lacTp 30HACH pakaMu

IOxopuaaru GukpaapHu 3THOOPra oaud TymMaH
XyAyJWHU KagacTp 30Hacura OYImuiaa TyMaHaard
8 Ta xumnUioKk (ykaponap HUFUHUHUHT derapa-
JIApUHU 3THOOpPra 0JM0 OYJIMIIHU TaBCUS KHJIaMU3
YYHKH KaJacTp 30HJapura OYnuia KHIUIOK
¢dykaponap WHFHHUHHHT Yerapanapu KaaacTp
30HAAPUHKM TAlIKWI KWIAAW Jecak MakKcajara
Myoduk Oynanu (1-xansan).

OynmumHM TaBcws Kmwiamn3. KamacTp MaccuB-
Jmapura OYiWIa MacCHB derapajapu KaIacTp
MAaCCHUBJIApUHH TAIIKUII KAIaIu. (2-xaaBai)

3-pacMm. TyMaHHUHT KaJacTp MaB3E€CH PaKaMu

1-kaaBaJ
ByayHfyp TYMaHUHM KaJacTp 30HACHTa Oy
Joiuxacu
Ne | 3onanap nomu Kanacrp Maiigonn
paKkamMu

1 |bemkyron KON 14:01:01 21950

2 [Kungon KO 14:01:02 12667

3 |Kymuabuii KO 14:01:03 5132

4 |Hasowmii KOH 14:01:04 7213

5 |Coxubrop KO 14:01:05 8287

6 |®.Myngom KON 14:01:06 5673

7 |Vprabymox KU 14:01:07 12721

8 |bynyHryp maxpu 14:01:08 945
Kamu ep maiiionn 74588

Kanmactp 30Hacm Xynoyam KamacTp MaccCHBIa-
pura Oynuaagu. Kumniok, oBya kagacTtp 30Hacu
XHCOOJaHraH XoJulapa KUIUIOK axoild IyHKT-
Japy, KUIUIOK XY»aJlUTd Makcaguaaru Ba Oomka
MakcaaJgard €p MacCHUBIapHU KaJacTp MacCHBIApU
cudaruaa kaOyn kwimHaau. Tyman OYHCyHUIIU-
Jaru maxap (maxapua), maxap TyMaHH €Ku Ima-
XapHHUHT OMp KUCMH KaJacTp 30HACH XMCOOJIaHTaH
XoJuTap/ia Maxaia KaJjacTp MaccuBiapu cudartuua
KaOyn KwimHamd, OyHIa KamacTp MacCHUBIIApH
yerapacH  KagacTp  MaB3eNapUHHUHT  TaIllK{
yerapajapu Oyiinad VTHIIA Ba axoidM IyHKT-
JIAPUHUHT Kydajnapu €KM TaIlIK{ dyerapajapyu OuiiaH
Moc kenuiu kepak. Kagactp maccuBiapu kamacTp
30HaCH XYIYJIWHU Y3WIWIIIApCH3 Ba KecHoO
yTuiyBnapcus Komanaiau (3-pacm).

XyIyaHu KaaacTp MacCHBHIa OYIuIIga TyMaH-
Jary 17 Ta MaccWB yerapajapHHU 3THOOpra oiamub

2-xaaBal
By1yHFyp TYMaHMHM KaJacTpP MacCHBJIapUra
OyIMHMIITHN
No MaccuB HOMH Kanacrp Maiigonn
pakamMu
1 |[3apbaop maccuBu 14:01:01:01 2751
2 |Fy6amuu maccuBu 14:01:01:02 19200
3 |beukyBu MaccUBH 14:01:02:01 2359
4 [3apaduion Maccusu 14:01:02:02 6946
5 |KunmoH Maccusu 14:01:02:03 1750
6 |YysHTena MaccUBU 14:01:02:04 1521
7 |Mnak iyau MaccuBH 14:01:03:01 2654
8 |V3bexucron maccusu | 14:01:03:02 2478
9 |A.MakcynoB maccuBu | 14:01:04:01 1977
10 |A.HaBouii MaccuBu 14:01:04:02 2567
11 |X.Onumxon maccusu | 14:01:04:03 2668
12 |Musnruusop maccusu | 14:01:05:01 3851
13 |®.Mynmom Maccusu 14:01:05:02 4439
14 |A.Temyp maccuBu 14:01:06:01 872
15 |Yayr6ek Maccusu 14:01:06:02 4800
16 |bynyHryp maccusu 14:01:07:01 8823
17 |AycTiuk MmaccuBu 14:01:07:02 3897
Kamu ep maiinonn 73552

Iy Tapuka MaccuB XyAyAM KajacTp MaB3e-
nmapura OynmuHaau. Kunmiox axoiau TyHKTH EKU
Maxajia KaJacTp MacCUBHU XUCOOJaHraH xojlapaa
IIaK/UIAHTAH ~ pPEeXaJallTHPULI, HMOpPATIapHUHT
K3 YU3UKIApH, MaBXyl MyHTa3aM OOBEKTIJIap
Tabumnii yerapajgap XucoOra OJNMHTaH XOJAa Xap
xunn Oenrmmap Oyiinya axpanud Typaaurad ep
yYaCTKaJJapUHHUHT >KaMH cudaTtuga KaOyn Kuiu-
Haau. Kunuiox xyskanuru Makcaguaard Ba Oormka
MakcaaJgard ep MacCHBH KaJacTp MacCHBH XHCOO-
JaHra" XxojulapAa OOFAOPYMIMK-y3yMUMIHK EKH
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HOJNM3YWINK IIUPKATH, KUIUIOK XY>KaJlUTH KOp-
XoHacH €ku OOIKa KOpXOHa Ba HUPHK OO0BEKTIAp
KaJacTp MaB3ecH cudaruaa KaOyn KWIMHAIW.
Kagactp maB3enapu kagacTp MacCHBH XyAYAHHH
Y3WIUILIAPCH3 Ba KeCUO YTUIIYBIApCU3 KOTJIAIIN
Kepak (4-pacm).

4-pacMm. TyMaHHUHHHT KaJacTp paKaMu

TymaHn kagacTp MaB3elNapUHUHT  KajgacTp
pakaMu TYJIMK IIaK/UIaHuO OYaraHaaH CYHT JaBiatT
ep Ba OMHO WHINOOTIAPUHUHT KaJacTp pakaMiapu
MaKUIaHTUpUIIaIu (5-pacm).

Xyaoca kuaub adTraHia, TyMaHIard MaBiKy/T
ep MalmoHJIapHHM MWUIMH reorpaduk ax0opoT
tuzumiapu acocuna I'MC nmactypnapu €pnamuna
KaJacTp 30Hajapura OYIWII Ba KagacTp pakam-
JApUHH MAKWUIAHTUPUII MYXHM axaMusTra ora.
KocMmuxk cypatnapman ¢oitnanannd I'MC mactyp-
Japuja KajaacTp XyIy/UTApUHUHT KajgacTp paKam-
JApUHH TMAKWLIAHTUPUII XO3WPTH JaBp TajaOu
XMCOOMaHaAM Xamja JaBiaT TallKWIOTIaph Ba

YIK:631.4

KosraH ¢oiifananyBuniIapra 3apyp Xoiapaa uii-
JIAPUHU OCOHJIAIITHPAIH.

[ .

FEFEEEREFRPEEE

5-pacm. Xap-Oup XOHATOHHHHT KaaacTp pakamMmu
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TapTHOW TYFPUCHIATH HU30MHH TaCIUKJIANI XaKUIarH
Basupnap Maxkamacuauar 1996 iinn  17-urongaru
KapopH.

3. V3Gekucron PecnyOnmmkacu  XyZyasapuHu
Kamactp OVyiimua OYmmm xamga ep ydacTKajapw,
OMHOJap Ba WHIIOOTJIAPHHMHI KaJacTp paKaMJIapUHH

“Ep koxekcu”.

LIAKJUIAaHTUPUIN  TapTuOM  Tyrpucupa  Basupmap
Maxxamacuauar 2001 #un 31 nexabpnaru 492-connu
KapopHu.

4., XyIoyJUIapHUHT JaBJaT KaJaCTPUHH FOPHUTHUII
TapTHOM TYFpucuaru Basupiap Maxkamacuaunr 2014
vimn 14 asryctaaru 23 1-coHnm Kapopu

5. XKypakymnos /1.0., AmukynoB F.H., Huszo B.P.
Ep ywactkacu Ba  OMHO-MHIIOOTIApHH  JaBilaT
pyiixatumaH yTKazum GaHuIaH YKyB KyJUTaHMA.

6. bo6oxonos A.P., Paxmonos K.P., Fopypor A. K.
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4. “JlaBepreae3kanacTp” KYMUTaCH XUCOOOTIIAPH.

5. Camapkana BwiosSTH bynyHryp TymaHu ep
pecypciiapu Ba JaBiaT KaJacTpu OYIUMH MabIyMOT-
napu.

V3BEKMCTOH PECIYBJIMKACHJIA MABMYPHIA-XY VUil BUPTUKJIAP
YETAPAJIAPHHM MYKJIAMAJIAH YTKA3HII BYINYA OJINB BOPUJITAH
TAIKUKOTJIAP
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AHHoTauusA. B manHOW cTarhe aHANM3MPOBAHBI MPOIECCH BHECEHWS I'PaHUI] 3€MJICTIOb30BaTENed U 3eMellb
3amaca Ha kapry MacmrTaba 1:10 000 Ha OCHOBE COOTBETCTBYIOIIMX YCIOBHBIX 3HAKOB IO pe3yibTaTaM
WHBEHTapH3alluM BceX Karteropuil 3emens MyOapekckoro paiiona Kamkagapeunckoit obnactu PecmyOnukn

V36ekucras.

Abstract. This article analyzes the processes of making the boundaries of land users and reserve lands on the
map scale 1: 10 000 on the basis of the relevant symbols on the results of the inventory of all categories of land
Mubarek district of Kashkadarya region of the Republic of Uzbekistan.
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Kupum. Pecriy0nvkamu3 epiapujaH OKWIOHA
Ba camapaiau (QOWIaIaHUIIHU TAIIKWI JTHII, €p
MyHOca0aTJIapuHH TapTUOTa COJIHII, epiapiaH
(hoiimanaHuIa JaBNAT HA30PATHHH KYYaWTHPHILL,
PecrryOnrkamMu3saa MaBKyl €p peCypCllapiHU aHUK
XUCOOWHM IOPHUTHINHUA TH3UMIN WyNra KYWHIII,
KHIIOK XYXKaJIMK epiapuiaH, CyFOpWIaIuTraH Ba
Oomka Typ epiapuigaH (oWJaNaHUII camapasiop-
JIUTHHH OLIMPHII MaKcaguaa Y30ekucTon Pecry6-
nukacu Basumpnap Maxkamacuamar 2018 i 23
anpengard  “MapMypuii-xyayauid — OupJiukiap
yerapajlapuHy OeNrwiamni, ep pecypcllapuHd XaT-
JIOBJIaH YTKa3WIll Xamja SAJI0B Ba NMUYaH3opiapaa
reo0OTaHUK TAAKUKOTIAPHUA YTKA3WII TapTUOWHU
sSHala  TAaKOMWUIAIITHPUII  Yopa-TaAOupiapu
TyFpucuna’” v 299-coHmm Kapopy Ka0yJ KHITHHIH.

Mag3yHuHr gos3apoauru. I[llaxapmap, K-
JIOKJIap, OBYJUIApP YerapajapuHUHT KOOpIUHATaap
TU3UMHTa OOFNIAaHMAaraliWry  XyAyluiapaa — ep
XUCOOOTHHHU IOPUTHIN, €p aXpaTHIl, ep MyHOca-
OarTnapuHun TapTHOra conum gon3ap0d Macaia
XHCOOJIaHaIN.

AWHHKCA, KHMMaTO0ax0 camapaid KUIUIOK XY-
JKAIMTH epiapy KUIDIOK XY>KaTUTHHUHT CTaHJapT
eprnapugad ¢apkK Kuiaaad, YyHKA OyHJall HaBiap
KOHYH XyxXokarimapuma Oomka makcamiapaa (hoii-
JAaHWUII MYMKWH OYiMaraH Xymynajap Typyxura
TETHIILIH.

AMHUKCaA, KUMMATIU caMapalid KUIUIOK XYKa-
JIUTU €pJIApUHMHT pyiixat KaThbuih KOHyHUMIHK
HOpMAacH OWsiaH OeNTHIIaHMaiaW, YyHKH XYKyKUH
TU3UM JaBiaT cyObekTiapura OyHmal pyixar-
JapHY TY3WINTa UMKOH Oepamu. MkTuconmii epiap
py¥xaThHU Ty3TaHIaH CYHT, ymoy pyixar mam-
JAKaTHUHT MyaisH MaB3ycu pax0apw TOMOHHIAH
TaCAVKJIaHUIIHA KEepaK.

byHnnma#i XyXokaTHH Ty3Wlll TapTHOW MyaisH
maxap CyObeKTH Xyayauja MaBxya OynraH
MaxaluIMid OMMaBHM  ax0opoT  BOCHTalapHja
PYHWXaTHUHT Ma3MyHUHH OJITUHIAH HAIIp €TUIIHU
Ha3ap/a TyTaiu.

Maxcyc Makcajyiap Y4yH KHIIDIOK XYy)Kaauru
SpJIApUHUHT pPYHUXATHHH Ty3aauraH CyOBeKTIap
Kydugarmiap OV MyMKAH:

* MIMHHA TAIIKWIOTIAPHUHT Ta)XpuOa-uiuiad
YUKAPHII OYIIMHMANapH;

* TabIMM MyaccacalapHHUHT YKYB-TaXpUOATH
OynuHManapu.

MyxuM UKTUCOIWI axamusTra 3ra OyiaraH
KMIIUIOK Xy»aluru epiapu Hadakat depmep Exu
0or b WIUTAPWHU OaXkKapwIll yUyH XyIyIjaap 3mMac,
0anku HOAaHWK duerapajap OwiaH H(OJATaHHUIIHA
MYMKHAH OYITaH MyaisH ep ydJacTKajmapwHu udo-
Janaiau. by xonar XyaymllapHU axpaTUIIHUHT
Maxcyc MPUHIUIY Ty(aliiy 103ara Kenaau, TYyHKH
KaJaCTp MyTaxXacCHCIapu TOMOHHUIAH €p ydJact-

KaJapd YIyIId X{UcOOWra XyIy[UIapHUA TeKIIu-
pulia ep 4YerapajapuHH aXpaTHIl YIYH KapTo-
METPHUK YCYI KYJUIaHUITA IH.

Taakukor o0bekTH. Kamkanapé Bunostu
My6opak Tymanu xokuMuHHHT 2018 ¥ 7 ceH-
Ta0pmarn  87-O-cormnmu  dapmormmura  Xamaa
V36ex maBmaT ep TY3HII WIMHI-TOMHXaALI
MHCTHTYTH “Y31aBeproiinxa”Hunr “TeXHHK TOII-
mupuK’ Ba “Unurap gactypu’’ra acocan MyOGopak
TyMaHuJaru Oapua ¥pKapaduiap, ep srajapu Ba
epaad ¢oiaaTaHyBUMIAPHUHT €p pecypclapuHH
XaTJIOBIaH YTKAa3uIl XaMmJa opTo(OTOIUIaHIapAaH
doiinananran  Xoyia pakaMJId  XapUTallapUHU
SIHTHJTAI WIIUTApU OaXKapuiiIu.

TagKMKOTHU 0110 OopHIl yCyJL1apH.

1. Taiéprapiauk Ba gaja Ky3aTyB UILIAPH;

2. Mapxyn apxuB (GoHA MaTepuaiapu OwaaH
TaHUIIINII;

3. Xynyara termnumm 1:10 000, 1:25000 Ba
1:50 000 macmrabnapmaru Tomorpaduk XapuTa-
JIAPYHU YPTaHuIIL,

4. TacouKjIaHraH gerapa YU3UKIAPUHI
1:10 000 macmTabmaru >JeKTPOH PaKaMIIM XapH-
Tayapjia KoopjaWHaTajgapra OOFJlaHTaH XoJjia Ba
KOOpJMHATA KaTAJIOTHHY MaK/UIAHTHPHIIL,

Magmxyn derapanap ¥y3rapraH Takaupja,
TyMaHjiap ¥ypTacuja aJMallTUpUIauraH EKu
Oepunaauran ep y4yacTKalapHHUHT Ba €p Typ-
JApUHUHT MaWJIOHIApUHU Xamjaa epjaH Qoiiga-
JIaHyBUWJIAp TYFpUCHIArd MabJIyMoOTiap Tahep-
JaHAH.

[Jana xy3aTyB HaTHKalapHu acocuja derapanap-
HU TacOuKJaml MaKcaauaa TyYMaHJApHHUHT derapa
gusurd  1:25 000 macmrabmard, ImaxapiapHAHT
yerapa umsuru 1:10 000 macmrTabmaru Tormorpa-
Uk xapuTamapra Tymrypwiaad. MabMypuid
yerapamap TaBcudW JAaBIaT  KOOpAWHATaap
TU3UMH  acoCHJa TOMNOTrpaduK dIIeMEeHTIapra
OOFNaHraf xoyja Ty3ujlau.

TagkKuKoT HaTHKajdapu. TaaKuKOT kapaé-
Huna MyOopak TymaHujgaru Oapya ep Typiapu
XaTiaoBIaH YTka3wnuO, xap Oup epman Qoiina-
JaHyBUYMJIAp Ba 3aXUpa EpIApUHHUHT dYerapajapu
1:10 000 wmacmTabmaru XapurTara KETUIIFIITaH
AT OENTUIap acoCuaa TYIIUPUIIIH.

ApxuB MablyMoTiapra kypa Mybopak TymaHu
ep xucobotu OVitmda >xamm ep maigonn 307013
rekrap, JKuUH epiapu 33657 rekrap, IIyHAaH
11272 rextap xonatu €MOH epiap, CyFOpHIIaJUTraH
okuH epnapu 31677 TekTap, JaIMH 3KHH epiiapu
1980 rekrap. Kamum Xyn WHIUIMK JapaxTiap
525 rexrap, mynman 302 rekrap Oormap, 125
rekrap ysymsopiap, 98 rekrap tyr3opuap, 226735
rekTap siinoBiap. JKaMu KUIUIOK XY>KaJIUK epiaapu
260917 rexrap, mIyHAaH CYFOpWJIAJUraH epiapu
32202 rekrap. Xamm TOMOpKa epmapu 2569
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reKTap, Iy >KymjaJaH majmafgaru ToMopkamzap 10
reKTap, MEJIHOPaTUB KypWIUII XOJaTUAard epiap
2783 rexTap, ypMoH30paap xkamu 939 rekrap, cyB
octugaru epmap 3355 rekrap, Hymmap 1624
reKkTap, Kypwiuml octa epiapu 1848 rekrap,
KUIIIOK ~ XyKanuruna  QoiganaHmiMaiIural
oormika epiap 32978 rekTapHH TAIIKHIT KAIaIH.

Kamepan nnurap xapaéanma MyOopak TyMaHd
ep pecypciaapuau opTodoToIuIanaaH GoiaanaHran
X0JJIa pakaMiId XapuTaJapyuH{ SHTUIALl WIIIapu
Oaxxapwnb KoHTypnap Oyitnda XucoOsam Kain-
HOMAacH Ty3WJIIU Ba Xap OMp €p sracu Ba eplaH
¢doiigananyBumIap KecMMHAA KOHTYpiap XHCOO-
Jam KaiaHoMacH Ty3WIIIH.

Mykmama HaTkacmaa TyMaH —OJkaMH  ep
Matimorn 307597 rexrap, xucoborra Hucoatan 585
reKTap Ky, IIyHJaH 3KUH epiaapu 37584 rekrap,
xucobotra aucbaran 3927 rekrap Ky, Iy Kymiia-
naH xonatu EMoH epiap 10404 rekrap, Xxucobotra
HucOaTaH 868 rexkrap Kam, CyFOpHJIaIuraH SKUH
epnapu 37584 rekrap, xucoborra Hucbaran 5907

reKTap Kym, JaJIMH JKUH epiapu 249 rekrap,
xucoborra HucOaTaH 53 TeKTap KaMIIUTu
AHUKJIAHIU.

Kamm kynm Hwumk mapaxtiaap 372 TekTap,
myHgan 249 rexrap O6oriap, XucodoTrra HucOaTaH
53 rexrap Kam, 14 rexrap y3ym3opiap, xuco0orra
HucOatan 111 rexrap xam, 110 rexrap TyT30paap,
xucobotra Hucbaran 12 rekrap kym , 246046
reKTap sinosnap, xucoborra Hucbaran 19311
rektap kym. JKaMum KHMIUIOK XYKalWK epiapu
284064 rexrap, xucobotra Hrucobaran 23121 rekrap
Ky, ImyH#gaH cyropwiaauran epimapu 38018
reKTap, xucoborra Hucbatan 5790 rekrap Ky,
JKamm Tomopka epmapu 4687 Tekrap, XmcoboTra
HucOatan 2118 rekrap kym, mry KymiagaH
Janagarn ToMopkamap 91 rekrap, xucoboTra
HucOaTaH 81 rexkTap Kym, MEIMOpaTuB KypHIIHLI
xomatugaru epmap 2217 rekrap, Xucobotra
HUcOaTaH 566 rekTap Kam, YpMOH30piap kamu 52
rekrap, xucoborra HucOaTan 861 rexrap kam, CyB
octumaru epiap 7970 rexrap, Xuco0oTra HICOaTaH
4615 rexrap kym, iymiap 1969 rexrap, xucoborra
HucOaTaH 345 rektap Ky, KypHUJIHII OCTH epiapH
1137 rexrap, xmcoborra HucOatan 711 rekrap
KaM, KUILIOK Xy Kanmuruaa (QoimamaHmIMaiIurad
oomka epmap 5502 rekrap, XucoboTra HuCOAaTaH
274776 rexTap KaMJIUTU aHUKJIaH[H.

Tymanma xamu 104,8 rekrap, myHman 85,8
reKTap CYFOpHJIQJUraH 3KWH ep Maigonuna, 16,1
rexkTap Kyn HWUIMK Japaxt3opiapna, 2,9 rekrap
0oI11IKa epiapaa HOKOHYHUH XoJaTiaap aHUKIaHIH.

XyJaoca. TaIKUKOT HaTWXKajapura Kypa:

1. Kenummnran dverapanap YW3uFUHH Oenru-

Jam  Makcaguaa YHHHT KOCMO CypaTiapuHU
JaBJaT KOOpAWHATANIAp TU3UMHUTA OOFJIaraH XoJjnua
9NEKTPOH AacTyp €EpAaMuza TyMaH uerapaiapu

1:10 000 wmacmTabmaru, maxapiapga 1:2000
Macmtabfarn — KeNTHPWIraH — OpTO(OTOIIIaHTa
TYUIypUIaay;

2. Mabmypuii XyAayaud OWpIUKIap uerapana-
PUHUHT  TacIUKJIAaHraH derapa  YW3UFUHHUHD
TaBcu(u Tonorpaduk xapurara E3uIaaq.

[Haxap Taiéprapauk wHOUIapu kapaéHuga

Kamkanapé sunostn MyOopak TymMaHuaaru ep
XUCOOOTH, MaBXyn QepMep XyKaJuKIapud Ba ep
srajapu, epaaH ¢oiJanaHyBUMIap, yiapra ep
ydacTKaJapuHu OWPHKTHPWIWIIMA  TYFpPUCHIArU
MabJIyMOTJIap, epra 6ynraH XyKyKHH TacIUKIOBUU
XyXoKaTinap, Kaprorpaguk Ba KOCMHK MaTepuall-
nap, XyKAIUKIAPapo ep TY3UI JIOHNXa MaTepua-
Jmapyw, WyKiIaMamaH YTKa3uil OyWWda OJIIUHTH
OakapwiraH apxWB Marepuaapuaad Qoiinana-
HWITaH X0Jija, TyMaH Ep pecypciapu Ba naBiat
KajgacTpu OYynuMHM MyTaxaccucnapu OumaH Oup-
TajuKaa >kaapaymiap OVinda MabiIyMmMoTiap Tauép-
JaHIY Ba MaBXKya GepMep XY KamuKiiapu Ba OoIka
KHIIUIOK XYKaJIMK KOPXOHAJapUHUHT €p Mal0H-
Japd  dYerapajapyd  CyFOpWIaAWraH  epiapiaa
1:10 000 macmTadbnaru oprodoToruianaan (orima-
JaHTaH XOJJa SHTWIAHTaH pakamMlid KHIUIOK
XYIKAIUK XapuTanapra TYITHPUIIH.
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TYPAZMHHU KAPTOTPA®UK TAIKWK KUJIHUIIIA 3AMOHABUM T'AT
TEXHOJIOTUAJAPUHUHI AXAMUATH

I'yamypomos @.3.

CaMapKaH/I 1aBJIaT apXUTEKTyPa-KypHIMII MHCTUTYTH. CaMapKaHy, Y30eKHCTOH.

AnHorauusi. B paHHO cTathe paccmarpuBaeTcsi HUCHoOJb30BaHuEe coBpeMeHHbIXx [MC TexHonoruéi B
KapTorpaguueckux HCCICNOBAaHUSAX Typu3Ma. A Tarke, NPEAOCTaBIsIeT WHPOPMAIUIO O POJM M BaKHOCTH
WJUTIOCTPATHBHBIX TPa@UIECKUX MPOrpaMM B pa3pabOTKe TYPHUCTUIESCKUX KapT.

KuroueBasi cioBa. ['VIC, anekTpoHHas Kapra, JiereHaa, JanamadT, TpUpOIHbIA JanamadT, HHPPACTPYKTypa,
MYJIbTUMEINHHBIE TEXHOJIOTHH, BEKTOp, PACTp, AW3aiH, WUTIOCTpaTHBHas Tpaduka, rpa@uueckuil pemakTop,
00BEKT, MPOEKITUS, CTAHAPT MAIUTPa, MONHrparIecKoe N3AaHKe.

Annotation. This article explores the use of modern GIS technologies in cartographic studies of tourism. It also
provides information on the role and importance of illustrative graphics programs in the development of tourism

cards.

Keywords. GIS, electronic card, legend, landscape, natural landscape, infrastructure, multimedia technology,
aesthetics, vector, raster, excursion, design, recreation, illustrative graphics, graphic editor, object, projection,

standard palette, polygraphic edition.

Kupum. ['e0ax0opoT TH3UMIApHU KYyIIan
CaBIo, KyuMmac MyJnK O030pH, MIaXapCO3IHK Ba
apXUTEKTypa OOIIKAPYBHA, KUILIOK XYKAIUK Ba
Oomka coxamapaa Kyn kenMokma. CYHITH BakT-
Japaa TYPUCTHUK Kaprorpadusga XaMm TYpU3MHH
axObopor OwjaH TabMUHJIAIN YIyH 3aMOHABHA
TEXHOJIOTHsUIapAaH (DoHgaIaHUIT KEHT KYJUTaHHII-
MOKJI.

Kommnbrorep TexHOMOTUsUIapu TapakKUETHHIHT
3aMOHaBUH Japakacu rpaduk MyxappHpliap, reo-
ax0opoT TU3UMIIApU Ba MYJIBTUMEIUS TEXHOJO-
rusiapu épaaMuia TYPUCTHK KapTorpaduk acap-
nmapmaH ¢oWmamaHumI, Y3rapTHPHUINT Ba TE3KOP
XyJioca YMKapHuill IMKOHHHU OEpMOK/Ia.

Acocuii KucM. TypuCTHK MaB3ylu KapTorpa-
(duk acapiapHu cudaTiM Japaxkaga SPaTHIHIIN
aHbaHABMH KapTara OJIMII TNPHHIUIDIApU Ba
KOMIIbIoTEp rapduKach Iu3aiiHW TypJId BOCHTA-
JIapy UIMKOHHSATIIAPHTA ACOCTAHAIH.

Xo3upAa  JacTyp  TabMUHOTH  0Oo30pHia
WITIOCTPATUB rpaduka MAKETUHUHT UKKH TYPYXH
TaKUM STHIITaH:

e BekTop rpadukacu pgactypiapu (Corel
Draw, Adobe Illustrator, Macromedia FreeHand);

e  ax0opoT OuiaH WIIaigurad pactp rpadu-
kacu Myxappupiap (Adobe PhotoShop, Corel
Photo-Paint).

VTKasHiraH TaAKMKOTIAD HATIKACH IIyHH
KYpCcaTIuK, BEKTOp Tpaduka AacTypiiapyd KapTo-
rpa¢puk TacBupnap Ownan wmdp OockMuMIaH
TOPTHO, 3MEKTPOH EKM KOFO3 BapUAaHTAArH Tail€ép
ITaKJIA OWJIaH MIUTAIl HMKOHUHH Oepaju.

I'paduk MyxappuplapHHUHI HKKHHYH TYPYXH
MaH3apanu JaHamadT GoTopean TacBUpIapH, TY-
pU3M Ba DKCKYpCHsl, TYPUCTHK WH(Qpary3uima
O00BEKTIIApH XaKUJard MabIyMOTIApPHH KalTa
UIILTAIN Ba aKC STTUPHIIIA TABCUS STHIIAIH.

Typuctik kaprorpaduk acapiap spaTuiiga

(yHKUMOHAT MMKOHUSTIAapH OYiinda Qapkinanaau-
ra" BEKTOp rpad)MKaCHHUHT TYpJIM AacTypllapuHU
Kyuram MyMKuH. Macaman, FreeHand Bektop
MYXappHUpH.

FreeHand Bextop myxappupu-tokopu cudatin
WUTIOCTPATUB TpadyKa WK y4yH YHHBEpcal rpa-
dbuk myxappupaup. Kaprorpapuk wuiniad duka-
puIlga JacTyp KapTorpaduk acapiiapHH KHXO03-
Jam y4yH KymnaHwianau. [lakeTHHHr y3ura xoc
XYCYCHUSITU WIYHJIaKW, Yy Ky Bapakiud AW3aiiH Ba
KyZa KaTTa XaXMIU WUIIoCTpauusiap Ouiad Wii-
Jail oxagy, ¥upuk GopMmarin KapTorpaduk acap-
JIApHU SIPaTHII Ba JKUXO3JAIa MYyXUM axaMusT
kacO Kumagu. TypucTHK KapTtorpadus yayH yuioy
JactypaaH (Qoiimananumpaa KyHuaard OMWILIap:
Kaprorpadusaa KyJulaHWIagurad Oenrunap ydyH
MapTian HM30XJ1ap KyTyOXOHACH MaBXyn OYmuo,
maxcuid Oaauuii Genruiap ApaTuil UMKOHUTA 3ra;
TYPHCTHK MaB3yJH KapTorpaduk acapnapau Oeza-
TUII y4yH acOoOiap MakmMyacu MaBKya OYiau0,
pactp rpaduka dopmariapuna QoTocypariapHu
kuputuil uMkoHura sra PANTON (kaptorpaduk
MaxcyJomiapia KyJUIaHWIaJuraH eBpoIa paHrjiap
CTaHIAPTH) paHTIap KyTyOXOHACH KYJIJIaHWIA .

Macromedia FreeHand maketuna xapramapHu
JKUXO3Jalla KyHuaarwnap Kymn KyJIaHWIaau:
TypiId BEKTOp Ba pacTp dopmMmariapaa daimmap
UMIIOPTH Ba JKCIOPTH; OOBEKTIap OWinaH MaH-
TUKUI MyHocabaTnap (0ObeKTIap KeCHIUTraH
BUJIOSATIIApHHU OViuIl, OUp 00beKTIaH OOIIKACHHU
KUPKUO OJuIl, OObeKTJapHU Oyjakiamn Ba OOIIl-
Ka.); rpadUK >IeMEHTap (QurypajapHH YUUPHUII
(HyKTa, YM3WK, TOJIMTOH) Ba IMAPTIIM OeiTHiap
ApaTuIll yYyH YJapHU TypyXJIAIITHUPUILI; YU3UKIN
oObekTnap OwmaH, my KymiuagaH, Qurypamu
YM3HKJIAp spaTHIl OwiaH OofnuK Basudamap;
KapTrorpad) TOMOHHMJAH aHMKJIAHAJUraH CTaHAAPT
nanuTpa EKU paHryiap MaxkmyacuaaH ¢oiaaaanno
paHr OwWiaH >KHMXO37alll; TACBUPHUHT aJlOXHIa
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KaTiamyapu OWaH WIUIAII, ¥3apo TYpyX, 0O0bek-
TIapUHU aJIMAIITHPUII, Karra (opMaTim Kap-
TorpadyiKk acapHW Halllp KWIWIIK Y9yH OMp Hedra
CTaH/apT BapaKiIapra ayKpaTHIIL.

FreeHand BekTop Myxappupu OHIAH HIILIA-
raHjia, YHUHT KaMYWIMKJIAPH: OJHMHTaH (CKaHep-
JIaHTaH €KW BEKTOP) TaCBHP MPOCKIIMSICHHU Y3rap-
TUPHII WUMKOHCH3IIUTH, BEKTOP TACBUPHHHT AaJlo-
XHU/a KaTIaMJIapiHu YMYMIIAIITHPHII, KapTanapaa
aKc OTTHUpWIraH oOBeKTIapra OOFIHK TYpHU3M
TapakKUETH pecypciapyd Ba IMIApTIIapH  XaKuja
3apyp MAabJlyMOTHHHT HWYKJIATH Ba HaTWXana
TypuU3M Ba TYPUCTHK WHQpATy3wIMa OOBEKTIapu
TaXJIWIHA, MaKCaJIapH, KUIUPYBUHUHT HYKIUTHHA
YHYTMAacCIIUK 3apyp.

TypusM Makcaiiapu yayH Kaprorpadusia Bek-
TOp MyXappupiapiaH 35Mac, Oalku TeoHH]Op-
MaloH TeXHOJorwsIapaan (Qodgananamm Oy
KaMYHJIMKIApHU OapTapad KHIUIITA MyMKHH.

IOxopuaa cana® yTWiaTaH UMKOHHSAT Ba KaM-
YWIMKIAPHU XUCOOra oiraH Xoiiia, ymioy aactyp
MaxCylIOTH HAallp OpUTHHAIWHU  SKUXO3Jall
O0ocknunaa KaprorpaduK KOMIBIOTEp rpaduKacu
MacaJacuHu cudatiau Ba caMapaliy Xajl KWIHIIIA,
WLTIOCTpanys OWaH Hampraya WOUIalml — Ba
nmoymrpaduKk HaIIpra KapTrajapHH Taképamnia
(hoiimanaHUI TABCHUS THIIA/IH.

I'ATHunr acocuii Bazudacu anoxujia ammapar-
JacTyp Maxkuyacu cudartnga KOOPAWHAIMOH
MabJIyMOTJIADHU ~TYIUIAII, KalTa WILIANI, aKc
STTUPUII Ba TapKATHIIHH, JJICKTPOH KapTaiap,
aTmacmap Ba Oomka kaprorpaduk —acapiapHH
sIpaTUI Ba GoiIamaHuITHu TabMuHIanmu( 1,2, 3].

Typusm yd4yH re0ax0opoT TH3HMIIAPU-TYPH3M
Ba TYPUCTHK HWH(pPATy3WJIMa OOBEKTIApH XaKuIa
MabJIyMOTHH aHUKJAII, TYPUCTHK-PEKpPEarion
MOTCHITUAHN 0axoJjalll, TYPUCTHK MaplIpyTIapHU
unUiad YMKUIN Ba OOIIKA HWIUIAP MaKMYyacHHHU
tabMuHiam Makcaaunaa I'AT nacrypiapunu cama-
panu KyJuiam COXacuaup.

Typusm Makcamigapd y4yH Kaprara OJHIIIa
T'AT-TexHONOTHSUIApHU KyJUlaml KyHugaruIapHu
TabMUHJIAUIN:

v/ pakamili KapTajap Ba MablIyMOTiap 0a3a-
CH acocuia MaB3yJId KapTara OJIAIIHH PHUBOX-
JAHTHPHIL, HATHXKaAa KapTa TY3WI HWIUIAPHHA
ABTOMATJIAIITUPUIIIHUHT ~ IOKOPH  Japa)kacura
SPHIIIUIIL,

v\ MHUHTaKaHW TYPHUCTHK-PEKPEAIMOH pecyp-
CJapu Ba TyPUCTHK MH(paTy3uIMa 0O0bEKTIApUHU
KapTorpavk TabMHHJIAIIAA 3aMOHABUM XOJAaTHU
aKC OTTUPHUPHUIN Ba TaXJIMJ KWIAIITa THIUMIN
EHIOIIHIII;

v ymOy MaB3yiu KaprorpaMk acapiapHu
spatuil Ba (oimanaHuIn >kapaéHUHU Owuplari-
TUPHII WMKOHUHH OepajuraH TYpPHCTHUK KapTo-
rpadus nHTEP(HAOIIINTY Ba UHTEPAKTUBIIUTH;

v' kaprorpad¥k, MaTHJIH, WUTIOCTPATHB, TO-
BYIIUIN axO0OpOT TypilapuHH Oupra oaud Oopwil,
3D MopemIapHu ApaTHII UMKOHUSTH.

Typusmuu kaprorpaduk TaAKUK KUIHIIIA
3aMOHAaBUIl THUC TEXHOJIOTHUSJIAPUHUHT aXaMHSTH
Kyma katTa. Macanas, ArcView nacTypu.

ArcView mactypu aTpo)-MyXHUTHH YpraHHIITa,
MalllMHAJAMTHPIITaH TpaduKa PUBOXKIIAHUIIY,
MabJIyMOTJIADHU TYTIJIAll Ba KOMITBIOTEP TaXJIH-
JUHY YTKA3WII, aBTOMATIANITaH MOJCIUIAIITUPHII
Ba KapTara OJHMIIra KapaTwiaraH. ArcView xyay-
MU OWpIMKra dSra HCTaNTaH MabIyMOT OHIaH
unuaiau [4]. Ymoy tusum épramuia BapuaHTaa
Ocpunran oObeKTIIapra OOFIIMK >KajBall, MaTH Ba
OoIlKa TypAaru MabJIyMOTIap OWIaH OMpraimkmaa
KYJUTAaHWITaH TYPUCTHUK MaB3yJIM MCTalraH KapTa-
HUHT 3JIEKTPOH IIAKIWHHI OJUII MYMKHH.

Tamky MomymapHu spaTtin opkamu ArcView
BazubaJapruHA KCHTaWTUPHUII MyMKHH: Spatial
Analyst (Tpun-mMaB3ylapHH Y3rapTUPHIL, pacTp
KYPUHHUIINAATA XyAyIU1ap, MailIoH I03aCHHU HYyK-
Tajap OWJIaH spaTHIl, KUASIMK OypuakiapHHU
aHMUKJIAI, EPUTHIN KOPOHFWJIATHII TOMOHJIApH,
KYIIHUYWINK ~ TaxJIWIM, CTaHAapT ¢dopMaTiIn
axOopoTiapHu uMIopt Kwiuiin), Network Analyst
(reorpaduk TYp, reokomIaIl, KEHT KIacTep Tax-
JIWJI, OKVUM WYHAIWIIKM Ba YHUHT ¥3ap0o TabCUPHHU
MOJIEIUIAITUPHULL, PeCypcllapHU KaiTagaH TaKCHM-
Jam XakKugarn MabJIyMoTra Kupwuin), Street Map
(kyuamap Ba TEOKOIJIaHTaH MaH3WUIAp Oyitmya
MabiIyMoTnap Oasacu Ownan wunuiam), Dialig
Designer (AVENUE tumm doiinananyBamiapu
yuayH), Arc Press (rpaduk daitmiap gactyp KeH-
raiitmacu, npodeccuoHan Kaprorpaduk MaxcyiaoT
HAIIPH YYYH XYJIOCAaHH TE3JAIITHPHII Ba UMKOHH-
ATaapHd KeHradTupuin), 3-D Analyst (103a Mab-
JYMOTJIApH TaxXJWIN Ba Ky3aTyBu) [4].

Iy tap3na, ArcView reoax00poT TH3UMHU JHK-
KaTHM JKaMJaml, TH3UMJIAII, TYPH3M, TYpPHUCTHK
pecypeiap Xakuaa MabIyMOTHH yMyMJIAIITHPHIL,
TYPUCTHK-3KCKYPCHOH (aonusT >KapaéHHUHHU MO-
JIEJJTAIITHPHLI Ba MUHTaKaAa Typu3M (aoausTHHA
Ba PHUBOXJIAHUINHN KOHYHUSTIIAPDHUHH aAHUKJIAII
UMKOHUHH Oepajiu.

Typusmuu Kaprorpaduk TaAKUK KAJIHIIIA
kymraamwaguran ['AT nmactypmapunan sHa Oupu
Maplnfo mactypunup.

MaplInfo Typau MaB3ynu KapTajlapHU SPATHIIL,
OomKapuIl Ba TaxXJIWI KWIAIAA KYyJIaHWIaAH,
ynapaa oanuii 11K ¢oiigananyBuucu HyKTau Ha-
3apuIaH MabiIyMoTiap Oa3acuaa MaBxXKyZ MaTe-
puayuiapHd OaxoJaml, Tax)l KHIWII Ba Kairta
WOUIAIl  HaTWKaJapud Kala JSTwiaad. YHUHT
UMKOHUSTIApU XKyHa KEHT, Y3MHUHT acocuia
Hadakat kaprorpaduk acapnap, 6anku MapBasic
Maxcyc Jgactyp Twiud Tyaiimm  Ma3MyHaH
HYHaNTUpWITaH Te0ax00pOT TU3UMIIAPHHU SIPATULI
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UMKOHHHHM Oepaan. YHuHr épaamuna Visual Basic
C*™" MyxuTHOga spaTHITaH MOAY/UIAPHHM IACTypra
ynam, uHTepQelCHM KYMWII, MablIyMOT TH3H-
MUHM HIUIA0 YMKHII, OOIIKa IacTypiap Ouian
MyHOca0aT VpHATHUI, sSbHUA sSKyHUH (oiina-
JaHYBYM T€0axO0OpOT THU3UMHUHHU TYIUK SIPATHII
UMKOHHU MaBxyJ [4].

Maplnfo gactypuma pactp Ba BeKTOp dopmat-
napaaH Qoiimananui; axoopor 0azacuHU OOIIKa-
pHUII y4yH KEHT MMKOHHMATIAp (capanaii, TaHiad
onmum, oOBeKTIapHH OupmamrTupumr Ba  0.);
tanabiaapuu ty3uin (QBE ommuii tamabmapu, SQL
TwnAal (QoiganaHuiarad Mypakkal® —Tanabnap,
CTaTUCTUK Tajabyap), OouutanFrud QOpMaTHH
yaraprupmaii, dBase, ASCII, WKS, XLS ¢opmat-
napaaH (GoWaNaHuIL, PacTp TACBHPIIADP TaXJIHIHI
KWJIUII WMKOHUSITH; KapTaJlapHH TaxXpHupJjaml Ba
MIAKIJIAHTHPHUII  JKapaéHWHU  COMIANIAIITHPHII
Hazapaa TyTwirad. Tw3uMmuaa KapTalapHH Ty3HIl-
Ja, IIYHUTJEK MIaXCUH MPOCKUHMSJIapHH SPaTHII
MMKOHWHH OepajuraH Kymiad mpoeKuusiapra ara.
bynnan tamkapu, Oup oOBekTHH OomKacura
OOFJIOBYM, YN3UKIIM Ba TOHAJ OOBEKTIApHHU TEKHC-
JOBYM, OOBEKTIapHH WHTepdaon ycinyOpa, Je-
reHja, CTAaHAAPT OoleparusuIap OuaH Oupraaukia,
Tamku axoopot Oazamapuman (oiganmanum GyHK-
musiiapu Masxyn[4]. Maplnfo ax6opot nnannam-
TUPUII KYJJIaHaJurad Kymiad TapMokiaap ax0opoT
0o30pnapuaa TaBcU KUIMHTaH.

Ymly nactyp MaxcyjiaoTiapuia 3IeKTPOH Kap-
Tamap OWIaH WNUIANa KyHUJard UMKOHHSATIAp
103ara Kejau:

v/ ax0OpOTHM YpraHuil, SHIWJIAII Ba y3rap-
TUPHIN, TYpJIu TalabJapHU MIAKIJIAHTHPHUIL Ba
3apyp MabJIyMOTIApHH OJIUIIL, KapTorpaduk acap-
map Ba axOopoT Oazanmapu acocuja OOIIKa TypHC-
TUK MaB3yJU SHTH KapTaJlapHU WOUIA0 YHKHII
MMKOHWHH OepaauraH HHTep(PaOIUTUK;

v' wmacmrab yrauamupad QoiganaHuil, KapTa
OWnaH WOUIAITHA EHTWDIAIITHPHO, YMyMreor-
paduk Ba MasMyH MOXHATHH Y3rapTHPHIITa
UMKOH OepaIuraH aloxujia MaB3yJapHU KAPUTHII
€k YuKapui (MaB3yJap SKpaH[a TacBUpJaHaId
€KY TaCBUpPJIAHMANN);

v/ MOHHWTOpJAa KapTa TacBUPHHH KaTTaall-
TAPHUII €KW KUYPANUTHPUIIT UMKOHWHH OepamuraH
AaBTOMATHK MacIuTa0ans;

v TaHJIOB UMKOHHSATH, PAHTIIH Bapak, YM3HUK,
TaxpHpJIall Ba KapTorpaQuk TacBUp ycIyOIapuHU
amanra omwupuim (0enru, apean, XapakaTAard
YM3HUKJIap, KapTorpamma Ba 0.), Oaaumii Oenru-
napHU spaTvm Tydainn kapTorpaguk MaxcyiaoT
OpHWTHHAJ TU3aiHUHY SAPATHIIL;

v\ TaxyiMi Ba MOJEJUIAINTUPHII, Iy KyMila-
JaH, 3apyp MabiIyMOT, TYpuU3M Ba TYPUCTHK
UHQpaTy3wIMa OOBEKTIAPUHH aTOXHa ME30HIIAp
Oyiinua MabmymoTnap OasacuiaH W3Jall, aTpu-

OyTHB MabJIyMOTJIapAa KOWHN aHUKJIAIl Ba aKCHH-
Ya, ONTAMAJl MWYHATWIIHW TaHJaml, penbed
MOJICTIMHA SpaTHIN Ba KaliTa WILIAII, OaJaH]JINK
WHTEPIOJSIUAICH, KYPUHUIII KYPUHMACITHK
XyIyIUHHA aHUKJIAIL;

v\ caiiéxyjap, Typu3sM Ba pekpeanuoH (ao-
JUAT TAIIKWIOTYMIAPUHUHT Typda TanadiapuHu
KOHAMPHUII Y9yH TYPJIU YEKCH3 MablyMOTJIapAaH
GdolifanaHun HATIKACHJA2 KEHI HWMKOHHATIAD
SIPATHIIL;

v\ KOMIIOHOBKaHM JIOMMXaJall, KapTa-Kup-
KUMJIap, JIETeHJAIApHU TaXpHpiaml Ba IKOW-
JANITUPHIN, MACIITad TaHJIAI, HOMHH OCITHIIAIIL,
paMKa MYKH TOMOHHMHHU >KMXO3JIAIll, paMKa TalllKH
TOMOHHWHH JKUXO03JIalll Ba OoIIKanap;

v' ymymreorpapuk Ba MasMyH MOXHATH
Ounan Moc mMacmtabga OyTyH KapTaHW KU YHHHT
ajoxyaa KHACMJIApUHH, pacTp TacBUpJIApHH,
MaTHJIAPHH, aTPUOYTHB JKaJBaJLIAPHU YOI STHIIL.

Typusm Makcaanapu yuyyH reoax0opoT TH3UMHU
(haonMATHHUHT ~ 3apypuid  IapTH  axOopoTIn
MabJIyMOTJIap 0a3aCHHUHT MaBXyIIUTHIUP. Mab-
aymoTiaap  ax0opor  0a3acCHHUHT  TYJIUKIUTH
napaxacu ['ATna sipatunran y €ku Oy noiinxanaH
(dhoiinagaHMIITa KaTTa TAbCUP KYpCaTaH.

TypusMm Makcajjgapy ydyH MUHTaKaBUH THU3UM-
JIM KapTara OJIMIIIa MabIyMOTJIap 0a3acH JeraHnia
MUHTAaKaJa TypU3M TapaKKHETH MIapTiiapu Ba
pecypciapu  Xakuna TapTHONM — MablyMOTIap
Ma)XMyacH, pakamiIi Iakijaa Oepuiral TypusM Ba
TYPUCTHK HWH(paTy3miIMa OOBEKTIIAPH XaKUiaru
MabJIyMOTJIAPHHU Ha3apAa TyTaMu3.

Xyaoca. Typusm wMakcaajapd Y4YyH MHH-
TaKaBHi TH3UMIIM KapTara OJIUIIJIA MabJIyMOTIap
Oazacu KyHugaru axooporra 3ra OYJIUIITH JIO3UM:

v\ TypuU3MHH WCTHKOOJIaTd Kaprara OJIHIII
UILIApUHU Oa)kapuIjia KapTa Ma3MyH MOXHSITUHU
TAIIKWI KUJIAJWTaH BEKTOp €KUM pacTp WIAKIIarud
Kaprorpadus  pecypciiappy Ba  Kaprorpaduk
acapiap, MyasiH XyayJl KA YHHHT KUCMJIAPUHIHT
pakamiau TomorpaduKk Ba TYPUCTHK KapTanapH,
HUpUK Ba ypra wMacmradgard axoiu SImart
MYHKTIAPH Ba XyAyAJap IIaHIapH;

v’ Kapraza €KkM IUIaHJa MyalisH oObeKTra
OoFnaHTaH XyAyIui MabIyMOTIap Ba aTpUOYTHB
MabBJIyMOTJIap ~ 0a3acMHU  TAIIKWJI  ATaguraH
CEMaHTHK ax00opoTra TypW3M Ba TYPUCTHK
UHppaTy3WwIMa OOBEKTIApU XaKUAard KaJaBajlid
MaBJIyMOTIIAp, 00BEKT yayH 3apypuit
MabJIyMOTJIApTra 3Ca YHUHT TYPH, IIaKIH, HOMH,
MaH3wH, TeneoH pakamu kupaan. OOBEKT
rypyxjiapura kKypa KylmuMya MabJIyMOT YJIapHUHT
xap OWpu ydyH Xoc O¥yiraH mIaxira 3ra OYIUIIN
Kepak. MacanaH, TYpUCTHK MapupyTiap Y4yH
KyImM4a MabJIyMOTIa TypU3M TypH,
MypakkaOJIMK KaTeropuscu €Ky napaxacu, caéxat
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KyHJIapy, MapHpyTiap, 3KCKYpCHOH OOBeKTIIap
KUpPaH;

V' *bpm, *jpeg pactp ¢opmariapma Typu3M
Ba TYpUCTHK HMH(paTy3uaMa oObekTiapu rpaduk
TacBupW, Tabumi  maHmmadTIapu, — My3eH
JKCTIO3UITUIIAPH Ba OoITKamap;

V' 00BEKTIAPHUHT TpaUK TACBUPHIa XaBOJA
KWIMHTAaH MAaIIXyp TYpPUCTHK-IKCKYPCHOH Ba

TYPUCTHK  CaHOAT  OOBEKTIApH,  TYPHUCTHK
MapIpyTiap Tabpupu Oepwiran MaTH
(parmeHnTnapu;

v' TypUCTHK MapInpyTiap

EITrOpIVKIIADUHUHAT BHUJICO TaCBUPJIApU Ba OBO3IHU
TaBcU(IapUHU 3 WYWra OJTaH MYJIbTHUMEIUS
JIIEMEHTIIapH.

HNmpna reorpaduk axO0opoT TU3UM TYIIYHYACH,
IIYHUHTJEK YHUHT KOMIIOHCHTJIADUHH KYypHO
yukauk. Kapramapam spatum  Ba reorpaduk
Tax) A KPJIAI OUpOp-Oup SHTMIMK dMac. bupok
reonH(OpMaIUOH TEXHOJIOTHSLIIAp 3aMOH

tajgabigapura kaBoO  OepyBuM  MyammoJap
TaxXJIMJINra Ba TYpIU Macallajap ednMmura OynraH
SIHT'H, cCaMapajiy Ba Kyjiail EHIOUTYBAMD.

Byryaru ¢aH, TexHWKa Ba  TEXHOJOTHUS
PUBOXJIaHTaH JaBpla WIMHH TagKHKOTJIapiaa
I'ATHuHT KyUTaHWIAIIY HadaKaT UIIHUHT TE3KOP
Oaxapwinmura,  OalkuM  YHHHT  cUdaTiu
Oa’kapHITUIINTa KaTTa 3aMUH SIpaTa/IH.
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AHHoTanus. B craThe m3maraeTcs BO3SMOXXHOCTH MCIIOJIB30BAaHUS COBPEMEHHBIX CPEACTB PaOOTH C OOIBITNME

obbeMaMu NaHHBIX, MpuMeHeHne Big Data ¢ mmpoxum pa3HooOpaszueM WX CTPYKTYp, TeOMH(DOPMAIIMOHHHOTO
MOJICTIMPOBaHUs reo(UIbTPALNN U ABTOMATH3MPOBAHHOTO W3MEPEHHUs YPOBHS IO3EMHbBIX BOJ MPUMEHHUTEIHHO K
3aJa4aM MCCIIeI0BaHUIT THAPOre0IOTHYECKOr0 MOHUTOPHHTA.

Karoudensle caoBa: bBojpimime naHHBIC, TCOMH(POPMANMOHHOE OOCCHCYCHHE, MOHUTOPHHT IIOJ3EMHOM
runpocdephl, yCTPocTBa aBTOMATH3UPOBAHHOTO 3aMepa, MaTeMaTH4YeCKast MOJICITb, THAPOreOIOTMIECKHUI TIPOIIECC.

Beenenue. COop, XpaHeHHE Pa3INIHBIX CTPYK-
TYPUPOBAaHHBIX M HECTPYKTYPHPOBAHHBIX JTAHHBIX
MO3eMHOM THapocdepsl camu 1o cebe He SABIISA-
I0TCSl HAy4YHOW HOBM3HOM, 3TO CUCTEMHBIA Mepe-
XOJl K COCTaBJICHUIO IICTIOYEK, OCHOBAHHBIX Ha
3HAHUSAX -Pa3BUTHE TEXHOJIOTHH, BBISBICHHC
0COOEHHOCTE NCTIOIB30BaHMS, aHAIN3 U Ka4eCTBO
WHTEeprpeTanuss naHHbIX. KoMmOuHamms wu3mepe-
HUN DPEKUMHBIX TapaMETPOB TMOA3EMHOU THIPO-
ctepbl ¥ ONTHMH3ANKA MOHHUTOPHHTA B IPOIIECCE
CKOIUTICHHUSI OONBITNX JaHHBIX, a TaKXKe TeHepanus
VIPaBICHUECKUX DPEHICHUN CO3JaI0T BO3MOXKHBIC
aNbTEPHATHBEl PA3BUTUSl CHUTYallMH, YTO TaKKE
Tpebyer mpuMmeHeHus BigData u mporpamMMmHBIX
CUCTEM TOICPKKHU MPUHSATHS PEIICHUH.

MHOKECTBO THIPOPESIKUMHBIX HAOJFOATEIb-
HBIX TTYHKTOB, 3HAYUTEIHHBIN 00BEM 3aMepsIeMbIX
U 00pabaThIBAEMBIX JIaHHBIX, BpEMEHHASI H COJIEp-
JKaTellbHAsT BApUATHBHOCTH BBIJCIICHHUS CYIIECT-

BEHHBIX MAaHHBIX IIapaMETPOB TIOA3EMHON THI-
pocdepsl, OBICTPhIC U3MEHEHHS THIPOTCOIOTHYEC-
KHX YCIIOBUH, BIHMSHAE aMIUTUTYABl KoJieOaHuUs
YpOBHEH W MUHEpaTW3allMi TOJ3EMHBIX BOJ B
peaNbHOM BpEeMEHH, TPeOYIOT MPOCTPAHCTBEHHOTO
aHajgnu3a MHOTOMEPHBIX MAaCCHBOB JAaHHBIX, a
TaKk)Ke TOBBIIIAIOT HEONPEAETICHHOCTh MPHHATHUS
pemenwii [1, 2].

AKTyaJbHOCTB. VICnONb30BaHHE KOMIBIOTEP-
HBIX TEXHOJOTHH B TMpOILEcce THUAPOPEKUMHBIX
HCCIIEAOBaHUNA OOYCIIOBMIIO PE3KHH CKavYOK Kak
KOJIMYECTBA TUAPOTCONIOrHUYEeCKON MPOIYKIIUH, TaK
u ee kadectBa. Ero MOXHO ONpeAenuTh Tpems
TIOJIO’KEHUSIMU:  OTIEPATUBHOCTH, HATNIATHOCTH U
O00BEKTUBHOCTE. | MAPOpPEKUMHBIC NaHHBIC B pe-
JKUME PeaTbHOr0 BPEMEHH, -3TO WH(GOPMAITUOHHAS
0a3a MaTeMaTH4YECKHX MOJIENEeH KPYIHBIX THAPO-
TEOJIOTHYECKUX OOBEKTOB, MO3BOJISIONINX OIepa-
THUBHO OIPEACNSITh UX COCTOSIHUE, CHIE 3aBUCUT OT
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CTETIEHN aBTOMATU3aI[H 3aMEPOB CIIeIMQUICCKUAX
nmapamMeTpoB Tom3eMHONM THapocdepsl. Big Data
paccTaBisieT BCE IO CBOMM MECTaM U IIOMOTAacT
aHAJIM3UPOBATh OTPOMHOE KOJHYECTBO JAaHHBIX,
HaIllpUMeEp: CO3MIaHUA TeOMH(POPMAITMOHHONW Oa3bl
JMAHHBIX HAa OCHOBE HMCXOIHOW THIPOTEOJOTHYeC-
KOH mH(pOpMaI¥H, BOIIPOCH BHEJPEHUS YCTPONUCTB
aBTOMAaTHU3WPOBAHHOTO W3MEPEHHS YPOBHA U
TEeMIEPaTypsl TOA3EMHBIX BOJ, MOJEIUPOBAHUS
TUIPOTEOJIOTHYECKUX MPOIIECCOB C YUYETOM TePPH-
TOPUANBHO TIPUBS3aHHBIX THUIPOTCOJIOTHICCKIX
YCIIOBHH, MPOCTPAHCTBEHHOTO aHaliM3a pe3yibTa-
TOB, OTNIEPATUBHOW BHU3yalIH3allMy KapTorpaduyec-
Kol wH(pOpMaruu W pa3pabOTKH PEeKOMEHIAIUN
JUTSE TIPUHSATHS PEUIeHUH, CBA3aHHBIX C METOJIOJIO-
TUYECKUMH, OPTaHW3AlMOHHBIMH W HAyYHBIMHU
3amadamu. [loatomy, Ha ocHOBe TexHonoruu Big
Data B wuccnenoBaHuMM COCTOSIHMM IOA3EMHOMN
ruapocepsl W PaIOHAILHOTO HCTIONB30BAHUS
MOJI3EMHBIX BOJI, COCTaBJICHUE W WCIIOJIb30BAHUE
kapTorpagpuyeckux 0a3 JaHHBIX, MOHUTOPHHT
aBTOMATHU3UPOBAHHOTO U3MEPEHUS YPOBHS BOJBI, a
TaK)K€ COBEPIICHCTBOBAHHE METOJIOB MaTEMaTH-
YECKOTO MOJCITUPOBAHUS IPOLECCOB T'eO(QUIbT-
pary SBISIOTCS aKmMyaibHbIMU BOTIPOCAMH.

B Hay4HO-HccnenoBaTenbckux paborax jabo-

patopun  «['eOMH(MOPMAITMOHHOW  TEXHOJIOTHU
locynapctBennoro mpemnpusitus  «MHCTUTYTE
T'MAPOUHI'EO»  coBmMecTHO ¢  Kadeapoit

«Kommnprotepabix cuctem» TalIKeHTCKOTO YHU-
BepCcUTETa WH()OPMALMOHHBIX TEXHOJOTHH JaBHO
CTPEMIIUCh K MaTEMAaTHYECKH TOYHOMY MOHHUTO-
pUHTY: WMEHHO B HX Hexpax Oblla co3mgaHa
KOHLEMIUA MaTeMaTHYECKOT0 MOJACIMPOBAHUS
THIPOTE€OJIOTHIECKUX IIPOIECCOB PErHOHAIBHOTO
XapakTepa, OCHOBaHHAas Ha MpuHIMNax «Big
Datay», Teopun reouiIbTpanuy U T€OMUTPALIN B
CJIO’KHBIX THIPOTEOJIOTHYECKHUX YCIOBUAX, YCOBEP-
IIEHCTBOBAHBI METOBI MHTETPAIIMN MaTeMaTH4ec-
KOTO MOJENHPOBAaHHUSA THAPOTEOJOrHYECKHX IPO-
eccoB ¢ MH(GOPMALUOHHO-KOMMYHUKAITHOHHBIMH
TexXHOJOTHIMH [3, 5]. OTMEeTHM, YTO TIPOBEACH P
HAY4YHO-HCCIIEA0BAaTEIbCKUX PaboT mo mHpOpMa-
OUOHHOMY OOECTIEYEHUIO MOJAEIUPOBAHHUI TI€O0-
(GUIBTPALMOHHBIX ~ TIPOIECCOB  PETHMOHANIBHBIX
THIPOTEOJIOTHIECKUX CHCTEM, HAIpPaBICHHBIX Ha
COBEPILEHCTBOBAHME 3aMepa MapaMeTpoB MOJI-
3eMHOU TuApocepbl Ha OCHOBE aBTOMATHYECKHX
U3MEPUTEIBHBIX YCTPOICTB, MO3BOJIAIOMINX OIepa-
TUBHO ONpEAEISATh COCTOSHHE THUAPOTeOIoTrnyec-
KHUX 0OBEKTOB.

Iesbio paGoThl sIBJIsieTCS TOBBILICHNE ONepa-
THBHOCTH T€HEpaluy aJbTePHATHB JJIS yIPaBJICH-
YECKHX PELICHUH B YCIOBUAX 00pabOTKK OONBIINX
MacCHBOB aBTOMAaTU3UPOBAHHBIX M3MEPEHUI THI-
POPEKUMHBIX JIaHHBIX, a TaKXe IOBBIIICHNUE
000cHOBaHHOCTH 0a30BOT0 MpHHLHUIA 00paboTKH

OOMBIIUX TEOMH(GOPMANMOHHBIX JAHHBIX IS
YIIPaBICHUECKUX PEIICHUH.

OObekTUBHBIE TPeOOBaHUS IO BBEICHUIO MO-
HUTOPHUHTA U 00pabOTKE MHOXKECTBA IMOKa3aTeseh
THUAPOPEKMMHBIX MapaMeTpoB IMOJ3EMHON THAPO-
chepsr (3HAUCHUS U3MEHEHHN aOCONIOTHBIX OTME-
TOK Y TUIyOWH 3aJIeTaHus MMOJA3EMHBIX BOJI, U3MEHE-
HUSl TUAPOCTATUCTHUECKUX TOKa3aTesel, n3MeHe-
HUS aMIUTUTYIBI, TEeMIepatypbl H KoJjeOaHus
YpOBHS TIOJ3EMHBIX BOX W Jp.) TPUBOIAT K
HEOOXOJMMOCTH  BBIMIOJHCHHS ~ MHOTOKPATHBIX
uTepaluii, Ha KOTOPBIX BBITOJIHAETCS aBTOMATHU3H-
POBaHHOE U3MEPEHHE YPOBHS U TEMIIEPATYPHI, YTO
TpeOyeT M30BITOYHBIX BPEMEHHBIX 3aTpart, a TAKKe
BCTyNaeT B TPOTHBOPEYHE C HEOOXOIMMOCTHIO
OTIepaTHBHON MOMIEPKKH YIPABICHYECKUX pele-
HUIl B Tpollecce YNPaBICHUS MOHUTOPHHTOBON
JIESTENIbHOCTHIO THAPOPEKUMHBIX CTAINH.

HayuHoii 3axa4eii sBjsiercss pa3paboTka Me-
TOa W alTOPUTMA TMONCPKKH TMPHHATUS pelie-
HUM, O0ECIEeUMBAIONINX BBEJICHHEC MOHUTOPHHTA
NoJI3eMHOM THpochephl U opeelicHHe 3aKOHHO-
MEPHOCTEH B THAPOPES)KUMHBIX JAHHBIX C BO3MOXK-
HOCTBI0O WHTEPBAIBHOTO 3aJaHUs MapaMeTpoB, a
TaKke BOKHEUITUX OJIOKOB 00paOOTKM MHOKECTB
Y TIPOIIECCHM, COCTABIICHHBIX M3 THIPOTe0IOTHIEC-
KHX OoybIINX AaHHBIX «Big Datay.

Wnes 3akmrovaercss B TOM, 4TOOBI 00ECHEUUTh
KOMITBIOTEpY OOJIBIIOH 00beM JaHHBIX, T.€.
00pabOTKU HEOMPEISICHHO CTPYKTYPUPOBAaHHBIX
JIAHHBIX, TPEXJC BCETr0, CUCTEMaMH YIIPABIICHUS
0azaMM NaHHBIX, COOpAaHHBIX B pa3HbIE MOMCHTHI
BpPEMEHH CTATUCTUYECKH LUPPOBBIX, rpadudec-
KHX, TEKCTOBBIX U TeOMH(OPMAIMOHHBIX MAaTEPH-
aJoB O 3HAYCHWU TUAPOPEKUMHBIX MapaMeTpOB
mom3eMHON ruapocheprr, T.e «Big Datay, m
3aCTaBUTh €r0 OTHICKUBATh THIIOBHIC aJTOPUTMEI,
3aKOHOMEPHOCTH, KOTOpPBIE HE CIOCOOEH YBUACTH
YeNOBeK, WM NPUHUMATh pEIIeHHsS Ha OCHOBE
mporecca  BEPOSTHOCTH B TOM MacmTabe, ¢
KOTOPBIM TIPEKPAcCHO CIIPABJISCTCS YEIOBEK, HO
KOTOPBI JI0O CUX TOp He ObUI JIOCTYNEH JUIs
MaIllvH, WIA BO3MOXXHO B TakoM MacmTtabe, ¢
KOTOPBIM YEJIOBEK HE CIIPABUTCS HUKOT/A.

OOBIYHO OONBIIME JAaHHBIC THAPOTCOIOTHIEC-
KOTO XapakTepa IOCTYHaroT M3 YeThIpeX HCTOY-
HUKOB: TIOKa3aHUS W3MEPEHUH aBTOMATHU3HUPO-
BaHHBIX  JAaTYMKOB, TMPHOOPOB W  JIPYIHX
YCTPOKMCTB;  PE3yJIbTATOB TIeOWH(POPMAIMOHHO-
MaTeMaTHYECKOTO MOJICIMPOBAaHUs TeO(IILTPa-
IUOHHBIX TIPOIECCOB; MEIMOPATUBHBIX M THAPO-
PEKMMHBIX JTAHHBIX MEPBUYHBIX TMOJEBBIX XypHa-
70B; (OHIOBBIX W KOPIOPATHBHBIX apXHBOB,
HAYYHO-UCCIIEAOBATEIIBCKIX OTYETOB M JIOKYMECH-
ToB [1, 4, 5].

Hcxons w3 TEpedrclieHHBIX THIIOB JaHHBIX,
00bEKMOM  UCCTIE008aHUSL  AGTAIOMCA  THIPOpe-
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KMMHBIE IIPOLECCH U HMH(POPMAIHMOHHBIE TEXHO-
jmornu (aBTOMAaTW3aIysa cOopa, HAKOIUICHUS |
00pabOTKM TEPBUYHBIX JaHHBIX) YIPaBICHHUS
MOHHUTOPHUHTOM TMOA3eMHOI rHaApocdepsl U TeOnH-
(OpMaIMOHHO-MaTEMaTHIEeCKOE  MOJICINPOBAHNE
reoMIbTPAIIMOHHBIX IIPOLECCOB PETHOHAIBHBIX
THIIPOTEOJIOTHYECKUX CHCTEM (MECTOPOKACHUS
MTOI3EMHBIX BOJ).

IIpeamer wucciieloBaHUsA - METOABI M AJrO-
PUTMBI yOpaBJICHUs, MPOrpaMMHBIE CPEACTBa W
OPUHIMIIBI  MAaTEeMaTHYECKOTO  MOZAEIMPOBaHUS
THIPOTE€OJIOTHIECKUX TIPOIECCOB, MPOUCXOISIINX
O] BIMSTHUEM NPUPOTHBIX U TEXHOTEHHBIX (ak-
TOPOB, YCTPOMCTBAa aBTOMAaTU3UPOBAHHOTO H3Me-

peHHST ypPOBHS W TEMIIEPATypbl MOJ3EMHOMN
ruapochepsl.
MeToapl HCCIETOBAHUA OCHOBBIBAIOTCS HAa

MIOJIOKEHUSIX TEOpHH, YMpaBICHWH B OpraHU3a-
[MUOHHO-TEXHUYECKUX  CHCTEMax, MIPUHATUU
pelleHni, TeOpUr CUCTEM, aBTOMATHU3AIUN H YII-
paBicHHS, TEOMH()OPMAIIMOHHOM M MaTeMaTH4eC-
KOM MOJIETUPOBAHHUH, a TaKK€ METOAAaX HWHTEI-
JICKTYanbHOTO aHaliu3a JaHHBIX, MAaTEeMAaTUIeCKON
CTaTHCTUKU, KOMOWHATOPHUKH, KBAIMMETPHUU.

OcHoguas uacmy. J|ecATUIETHHUA OIBIT PaOOTHI
Ha ['MMIC u MonenupoBaHue reoHIbTPAIHOHHBIX
MIPOIECCOB MOKA3bIBAET, YTO NMPU HH(OPMAINOH-
HOM OOECIEYeHNH TEXHOJIOTHM U  TpoIiecce
coszmanus Big data Ha OCHOBe aBTOMAaTH3WPOBAH-
HOTO MOHUTOPHHTA BBISIBIUIUCH CJICYIONIUE BOII-
pocsi [8] :

Cy0beKTUBHBIE: TPAAUIMOHHAS, UCTOPUICCKU
CJIOKHBIIASICS TEXHOJIOTHUS COCTABICHHUS U HCTIOJNb-
30BaHUS KapTOrpa)MiuecKux MaTepUaliOB B BUJIC
OyMa)KHBIX KOIIHH, 6a3 TaHHBIX BEIpadoTaja yCcTo-
SIBILIMKCS CTEpEeOTUN MbluieHus. Vcnonb3zoBaHue
JNIEKTPOHHBIX ~ KapT, aJCKBAaTHBIX OyMaKHBIM
KOMUSM, BBI3BAJO JAUCKOM(MOPT Y HEKOTOPHIX
CTIEIATUCTOB.

MeToauueckue: TpU MOJITOTOBKE HCXOIHBIX
0a3 JaHHBIX OTCYTCTBOBAIM METOJIMYECKHE yKa3a-
HUS W HOPMBI JOKYMEHTAllMd B HWHTETPALUU
aBTOMATHU3WPOBAHHOTO 3aMepa MapaMeTpoB IMOJ-
3eMHOH TUApOCQEphl, U3BIICUCHNE UHPOPMAIIHH U3
KOCMHYECKHX CHHUMKOB. MoaenupoBaHue Treo-
(UIBTPaIMOHHBIX TPOIIECCOB CTANI0 MPOOIEMOM
JUIsT BEIOOpa TPOTrpaMMHOIO MPOIyKTa, Ha 0Oase
KOTOpPOTO OBLIO HEOOXOJUMO CO3[aTh MAaCCUB
OOJIBIINX TAHHBIX.

Mporpammublie: omudpoBKka Belach C IIO-
MOIIIbI0 OTCKAHMPOBAHHBIX U CKJICCHHBIX OyMak-
HBIX KapT, a KanuOpoBKa OMNOPHBIX TOYEK U
CO3/IaHME TEMATHYECKUX CJIOEB BBITIONHSINCH C
UCTIOJb30BAaHUEM  MPOTPAaMMHBIX  TPOAYKTOB
Maplnfo. B pe3yaprate Takoil TEXHOJIOTUH
MOSIBUJICS. CBOM aJIUTUBHBIA HAaOOp OIIMOOK B
TOYHOCTU TO3UIIMOHUPOBAHUS DSJIEMEHTOB CIIOSL.

OTtcyTcTBOBajla BO3MOXHOCTH CBSI3bIBAaTh KapTO-
rpadudecKkiue MaHHbIC C aTPUOYTUBHBIMH Oazamu
JTAHHBIX.

IMpouenypHbIe: HCIMOIB30BAIUCH yCTAPEBIINC
OyMakHBIE KapTorpaduueckwe MaTepHaibl, a
MOJIEBbIE M3MEPEHHS MPOBOAWINCH 0€3 HCIIONb-
3oBaHust GPS U 3NeKTPOHHBIX TAXEOMETPOB.

KoMMyHuKalMOHHBIE: TIPY CO3aHUU KOMMY-
HUKAITMOHHOHN CETH MYHKTOB HaOmIoaeHus b dek-
TUBHOH 1M poBOH MIaTPOpMbl — AePUIUTHBI IPU-
0OpBl aBTOMATU3WPOBAHHBIX HM3MEPEHUH THAPO-
PEKMMHBIX TTApaMETPOB, T.€. OHU HE JOCTATOYHO
YCTAHOBJICHBI TI0 BCEH TEPPUTOPHUH I TECICKOM-
MYHUKAIIMOHHOE Tiepeadn HHPOpMaIuY, a TakKe
HE YIOPAI0YEHBI U1 COOPY M XpaHEHHs TaHHBIX B
peXuMe peaJbHOT0 BPEMEHH 10 TPEOOBAHHUSIM.

[llupokre BO3MOKHOCTH IS aHAIN3a U CHC-
TEMaTHU3aI[MF METOJOB KOMIIBIOTEPHOM IM(PpOBOI
Kaprorpaduu IS BEIOOpa Momeneidl MOCTPOCHWUS
CTaHIAPTHHIX TpadUYEeCKHX MaTepUAIOB JIacT
UCTIONb30BaHUe reorpaduueckux HHOOPMAIMOH-
Heix cucreM (I'MC), Ha OCHOBaHWH KOTOPBIX
BO3MOXKHO cO3aHHe 0a30BOi OCHOBBI HU(POBBIX
TCOJIOTHYECKUX, THUAPOTEOIOTUYECKUX U Teorpa-
(uvecknx KapT, CXeM TEPPHUTOPHil, MPOBEIACHUE
BCEX BUOB MPOCTPAHCTBEHHOTO aHAJIN3a I'e0JI0ro-
reorpaUYECcKoii, IKOJOTUYECKOH H Jp. oOcCTa-
HOBKH. DTa MH(OpMAaNUs SBISACTCS UCXOAHOU st
(hopMHpOBaHUS MaTEeMATHIECKON MOJEIH H TpO-
BEJICHHUSI MOJCITUPOBAHUS THIPOJUHAMHUKH IOJI-
3eMHBIX BOj (pelieHHe 3ajad reouIbTpalvid U
TEOMHUTPAIUH), T.€. THAPOTEOJOTHIECKOTO MOJe-
JTUPOBAHMS, THAPOTNHAMHYECKAX METOJIOB OLIEHKU
PECYpCOB W 3KCIUTyaTaIl[MOHHBIX 3aracoB IIOJ-
3€MHBIX BOJI, PE3YIbTAThl KOTOPBIX TOXKE BBOAATCS
B 0a3y O6oipmmx JaHHBIX [9].

I'eorpadmyeckre MHOOPMAIMOHHBIE CHUCTEMBI
MO3BOJISIIOT KOMILUIEKCHO HUCTIONB30BaTh U WHTEP-
MPETUPOBATh OONbIIHE OOBEMBI PA3HOPOIHBIX
KaYeCTBCHHBIX U KOJIMYCCTBCHHBIX JaHHBIX, B T.U.
pe3yNbTaThl MOJICTMPOBAHUS, BBIABISIOT H OIlC-
HUBAIOT JUArHOCTUYECKUE MPU3HAKHA B YCIOBUSAX
HEOJHO3HAYHOCTH MX CBS3€M C IIEJIEBBIMHU CBOMi-
CTBaMU OOBEKTOB KapTorpadupoBaHUs, VYBEIU-
YHBAaET CTENCHb W3BIICUCHUS WHPOPMALUN W3
a’po- M KOCMHUYECKMX CHHUMKOB W TIOBBHIIIAET
JOCTOBEPHOCTh NPOTHO3a, 00ECHeYnBaloT olepa-
TUBHYHO WH(GOPMAIMOHHYIO TOICPKKY 3KCIIEePT-
HBIX pEIIeHUIl CIPaBOYHBIMH, aHATTUTHYECKUMHU U
(hakTorpauueckKUMU  JaHHBIMH,  ITOBBIIIAIOT
3¢ (heKTUBHOCTH TPy/a, a TAKKE COKPAIAIOT CPOKU
pabor.

B ocnHoBy TexHomorun ['MIC u3Ha9ampHO 3aj10-
JKEH TPUHIMIT WHTETPAIMU: KaKIBIH OOBEKT,
MIPOIIECC WM SIBIICHUE MMEIOT CBOE PACIIONIOKCHUE,
YacTO MECTONOJIOKEHHE SIBISIETCS €IMHCTBEHHBIM
OUYCBUHBIM CBS3YIOIIUM 3BEHOM MEXKIY OTIPOM-
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HBIM OOBEMOM Ka3ajoch OBl HECOMOCTABUMBIX
(hakToB, HaOMOACHUH U HHGOPMAIIUH, KOTOPYIO
MBI €KEAHEBHO TmoiyyaeM. IIpocTpaHCTBEHHBIE
B3aMMOOTHOILICHHS MO3BOJISIIOT MOJIYYHTH OOIILYIO
KapTHHY pEalbHOCTH, IIOMOTalOT HaM YIops-
JIOYUTH UMEIOIIMECS TaHHBIC, IPUBECTH UX K BUIY,
ynoOHOMY Uil ocMBICTICHUS U aHanu3a. OHa JaeT
BO3MOKHOCTh TIPE/ICKa3bIBaTh MOTPEOUTENBCKOE
MOBEIEHNE TOYHEE, YeM dSTO JeNaeT TeXHUK-Hal-
nrofatens. Bo-MepBBIX, BBIABISETCS KOPPEIALUS
MEXJy TOBEPXHOCTHBIMU (KaHAIBI W PEKU) U
MOJI3EMHBIMH BOZaMF— HaOOpOM €ero TIOBeIeH-
YECKUX XAPaKTEPUCTHK M TOM MIM MHOW peakuuen
HA YPOBEHb BOJBI B CKBAXXWHE W MUHEPATH3AIIHH,
CITOCOOBI B3aMMOCBSI3€H ¢ MMOBEPXHOCTHRIMHU. Bo-
BTOPBIX, aKKyMYJIUPYIOTCS OONbIINEe TaHHBIE —
MOUCK CTAaTHCTHYECKH Hanbosee TOYHBIX 3aKOHHO-
MepHOCcTe (OPMHPOBaHUS BOJHBIX PECYPCOB B
peXHMe PeajbHOro BPEMEHH. DTO TO3BOJSIET OT-
paboTtaTh OOJBINE JaHHBIX ABTOMATH3MPOBAHHBIX
U3MEPCHHUN U TPEATNOJIOKESHUN HaOII0IaTeIbCKON
peaxiuy Ha BCEX 3Tamax THAPOPEKUMHBIX padoT,
a TaKXkKe «UIAaHUPOBaTh» MOHUTOPHHTOBYIO CTpa-
TETUI0 M, YTO HE MEHee Ba)XHO, IOCTOSHHO ee
COBEpIICHCTBOBaTh — T.6. YYUTHCS Ha IIOTOKE
coObITHH [6].

O0Bembl 00pabaThIBaeMbIX NaHHBIX uepe3 Big
Data mocTossHHO pacTyT 3a CYeT NOJIy4eHHs
JAHHBIX aBTOMATH3UPOBAHHBIX M3MEpPEHUI Tuapo-
PEKUMHBIX TOKa3aTeJeld MOA3eMHON THIpocdepsl
U PE3yJIbTATOB MAaTeMaTH4eCKOr0 MOJAEIMPOBAHUS
reo(pUIBTPAIMOHHBIX MIPOIECCOB, TAKXKE U PaCTET
CKOpOCTh €¢ 00paboTKu. PasBuTHe ATOro Hampas-
JICHHWS BIIOJHE COOTBETCTBYET COBPEMEHHOMY
MHUDY, CTPEMHUTEIHPHOMY W HHHOBAIlHOHHOMY Xa-
pakTepy, B T.4. B JKU3HEHHOM ITUKJIE yNPaBICHUS
MOHHTOPUHTOM moOm3eMHbIXx Box (puc. 1). C
paseutuem Big Data pa3BHBaUCh UM TEXHOJIOTHH
JIOKaJhbHOTO WH(MOPMAITMOHHOTO OOMEHa B THI-
POTEOIOTHYECKUX HCCIICAOBAHUAK, A TaKKe CO3-
JaHa TIOCTOSHHO IIOMOJHsIeMasi reonH(opma-
[IMOHHAs CHCTEMa TEMaTHYECKUX  Ie0JIoro-
THJIPOTEOJIOTHUYECKHUX MU(POBBIX KapT.

Co3maHHasi cucTeMa OCYLICCTBIISICT Iepenady
kapTorpaguyeckoli HMH(pOpMaUU U3 Te00a3bl
JMAHHBIX B JIOKAJIBHYIO ceTh. ba3a maHHBIX OXBa-
TBIBaET BCIO TeppuTopuio Y30ekucraHa (puc. 2),
YTO COOTBETCTBYET PETHOHAIBLHOMY, CTaHAApPT-
HOMY H® JOKajdpbHOMY ypoBHsM [8, 10]. OmbiT
co31aHus 0a3bl THAPOTEOIOTHIECKUX JaHHBIX 1aeT
CIIEIYIOMIE BOBMOKHOCTH:

BBOJI, XpaHEHHE, aHAIHN3 LUPPOBON M TEKCTO-
BOW WH(OpMaNuM, BEKTOPHBIX U PACTPOBBIX
n3o0paxenui (cxem, potorpaduu, BUIEO);

py4YHOI ¥ TIONyaBTOMATH3UPOBAHHBIN BBOJ
1 poBoil UHPOPMAIMK ¢ ABTOMATHU3UPOBAHHON
MIPOBEPKO KaYeCTBA BBOJUMBIX JTAHHBIX;

BBOJ MH(OPMAIMM C aBTOMATHU3MPOBAHHBIX
MPUOOPOB MOJIEBBIX 3aMEPOB;

HaJIM4Ue CPEACTB CTATHCTHYECKOro U rpadu-
YECKOro aHanm3a (Juarpammel);

BBIBOJ] ITIPOCTPAHCTBEHHO  pacIpeIeIeHHBIX
JAHHBIX B BHJE KOJIOHOK, CXEM, pa3pe3oB, Tpadu-
KOB, KapT U IJIAHOB,;

JIBYXCTOPOHHSSI ~ CBS3b  C  HM3BECTHBIMH
yauBepcanbabiMu [ IC (Trmma Arclnfo);

NPOMU3BOJACTBO JIFOOBIX BBIOOPOK HHGpOPMALUH
n3 6a3bl TaHHBIX | Jp.

ObiLee
VIpaBlcHILE,
TIOCTAHORBKA 313
11 (F3BEITIE
NpOeKTa

CHeTeMHOS
COTTP OBOZETEHITE
H OLEHKA MEPCrick-
THBHEIX Tep-
DIUTOPHIT

TTprmaTie

PSILCHIT 11 pas-
PadoTKa

MepOTTPIATIHD

Hemoassonarma
Big Data B MomHi-
TOPIHTE
napocdepn

Anamra
PEIVIBTATOR 1T
BEIABICHIIE
SAKOHOMEP=
HoCTel

DOPMIPOBAHILE
11 BBEICHIE

MOHIITOPIHTA

Tigpaciepr

Puc. 1. IIponiecc uconpzoBanms Big Data B
JKU3HCHHOM IIMKJIC YIIPABICHUSI MOHUTOPHHTOM
[MOA3EMHBIX BOJ,.

OmueHKa COCTOSHHS THIPOTeOJIOTHYECKOH cpe-
b1, TIPOTHO3UPOBAHUE M3MEHEHUS THAPOTEOIOTH-
YECKHX M MHXEHEPHO-TCOJIOTUIECKUX MPOLECCOB,
HOJy4YCHUE ABTOMATH3HPOBAHHBIX JaHHBIX JUIS
BBIPA0OTKH PELICHUH YNPaBIEHUYECKOTO M PEKO-
MEHJATEIBHOTO XapakTepa TpeOyIoT IIaHUPOBa-
HUsI HAyYHO-HCCIIE0BaTEILCKUX padoT, aHaH3a ’
00paboTKM OOJBIIOT0 KOJMYECTBA MOHHUTOPHH-
TOBOM, CTAaTHCTUYECKOHM, KapTorpaduiIeckord u
¢dakrorpapuueckoir uMHPOpPMALMH, B T.4U. H
PE3yJIbTaTOB MOJICJIBHBIX PEIICHHUH.

OTan IUIaHUPOBAHUS HCKIIOYUTEIBHO BaXKEH,
TaKk KaKk MMEHHO OH OIpeneiseT, Kakue paboThl
TpeOyIOTCS, Kakoe UMEHHO O00OpYIOBaHHE HEOO-
XOMMO HCHONB30BaTh i 3Toro. K mpumepy,
HETPaBWJILHO MPOBEACHHBIC HCCICAOBAHUS MOTYT
OPUBECTH K TIIONYYEHHIO MCKAXCHHBIX PE3yJib-
TatoB. VIMEGHHO Ha 3Tane IUIAHUPOBAHUS H3BIC-
KaHUH JOIDKHA (DOPMYITHPOBATHCS JIOTHYECKas
CTpyKTypa Oonpinx 6a3 naHHBIX (pHcC. 3), KOTopas
MOYKET BBINIOJHATHCS TOJNBKO OIBITHBIM CIICIHA-
JIUCTOM, COCTaBIIAETCS 00U miaH pador [8. 9].

[InaHupoBaHue JOTHMYECKOH CTPYKTYpPHI 0a3bl
KapTorpa@u4eckux MAaHHBIX OYeHb 3(PPEKTHBHO
IpH «aKTUBHOM» PEXHMME MOHHTOPHHIA M TIOMCKE
ONITHMAJIHOTO PACIIOJIOKEHHUs HOBBIX HaOIIOa-
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TeTbHBIX ceTeil. C IMOMOIIBIO YCTPONCTB aBTO-
MaTH3UPOBAHHOTO 3aMepa THUAPOTEOIOTUIECKIX
napamMeTpoB TIOA3EMHOW TuApPO cdepsl B HUX
aTpuOyTUBHOW Ta0ONMIy BBOAATCS JAaHHBIE 00
YpOBHSIX H TEMIIepaType TMOA3eMHBIX BOJ. B
HEKOTOPBIX HAOIIOATENLHBIX MyHKTAX, BETYIIU
3aMep Ha OCHOBE TPaJUIIMOHHOTO CIoco0a, B 6a3y
JAHHBIX WH(pOpPMAIUS BBOAATCS Bpy4Hyr0. Ha
OCHOBE T'eOMH(DOPMAIIMOHHBIX TEXHOJOTUH CTPO-
SITCSL TUAPOW3OTHUIICA, THUIPOU30IbE3a M THUAPO-
M30TepMa MOA3EMHON ruapocdepsl, YTO MO3BOJIET
chopMmupoBaTh 0OoJiee pENICBAaHTHYIO KapTHHKY
BU3yaJIM3allii B YCJIOBUSAX PETHOHAIBHOTO MACII-
Taba, ee TOCTOSHHO MOYKHO COBEPILEHCTBOBATE.
Cucrema WCIONB30BaHUS  OONBIIMX  JTaHHBIX
JIeTaeT POBHO TO XK€ caMoe, HO Ha OCHOBE MH(pOp-
Mallii U3 KOPIOPATHBHOTO (OHAA T'E€OAAHHBIX H
MpOrpaMMBbl  JIOKAJIFHOTO OOMEHa C TOMOIIBIO
cOopa OTKPBITHIX CBEICHHUU 00 WCIOJIL30BAaHUU B
CETH.

B nanpHeiimneM mnaHupyeTcs co3laHue MOm00-
HBIX Teo(UIBTPAIMOHHBIX MOJEICH MO0 Bcei
TEPPUTOPHUI PECITyOIMKU U 110 OTIEIBbHBIM JeTallb-
HBIM YyYacTKaM, MPEACTABISIONINX MPAKTHICCKUN
WHTEpEC, a TaKXKe WX BHEAPEHHE NS PEIIeHUs
HapOJHO-XO3SHCTBEHHBIX 3aa4.

WNupopMailmoHHO-KOMMYHUKAIIHOHHBIE TEXHO-
JIOTHH, COBPEMEHHBIE KOMIIBIOTEPHl, B OCOOEH-
HOCTH D3JIEKTPOHHBIE TaOnumbl W 0a3pl JAHHBIX,
MO3BOJIMJIM HAM JIETKO W TIPOCTO XPaHWUTh U
YIOPSIOYUBATH TaHHBIC B OONBIINX MacmTabax. C
BHEIDCHUEM aBTOMAaTH3HPOBAaHHBIX H3MEpPEHHH
OCHOBHBIX THIPOPEKHMHBIX MapaMeTpOB IMOI3EM-
HOH Tuapocdepbl B HMHTETpalMI0 MaTeMaTu-
YECKOr0 MOJICITUPOBAHUS U TEOMH()OPMAIIMOHHYIO
TEXHOJIOTHIO BHE3aITHO WH(pOpMAIUS cTana Joc-
TYTHOH MPH MTOMOIITY OJHOTO IIETYKa MBIIIIH.

Texnonoruss Big Data mo3Bomser obpabortaTsh
0onpIol 00BEM HECTPYKTYPHPOBAaHHBIX JAaHHBIX
00 OKpyXammeil cpeae, CXeMaTH3HPOBaThb H
CHUCTEeMATHU3UPOBATh WX, MPOAHAIN3UPOBATh U
BBISIBUTH 3aKOHOMEPHOCTHU TaM, Te YeTOBEUYECKUN
MO3T HUKOTJIa OBl X HE 3aMETWJI. DTO OTKPBIBAET
COBEPILIEHHO HOBBIE BO3MOXKHOCTH IO HCIIOJIb-
30BaHMIO JIAHHBIX, a TAaKXKE CO3JaHMIO THIpOTe-
OJIOTHUYECKOH LU(PPOBOH KapTorpaduieckoi cuc-
TeMbl Ha OCHOBE aHalW3a M CHUCTeMaTHU3aluu
UMEIOIINXCS TEMaTHYECKUX JIIEKTPOHHBIX KapT
JUTSL JIOKAITLHOTO MH()OPMAIIMOHHOTO OOMEHA.

Camo nonstue Big Data o3nawaer He mpocto
OonplIe TOPH30HTHI W IUIACTHI JAAHHBIX. OTO
OTPOMHBIE XpaHUMBle M oOpabaTbIBaeMble Mac-
CHBBI W3 COTEH T€0JOTO-THAPOTEOIOTHIECKIX
cxeMm, rpagukoB M KapT. PacTpoBwie naHHBIE,
KOTOpPBIE MOXKHO 00paboTaTh M W3BIEYh M3 HUX
HEKOTOpPOE KOJHMYECTBO TMOJIE3HOH HH(OpMaIny,
SIBIITFOTCS.  ICXOJHBIMU JTAHHBIMH JJI1  MOJICIH-
poBaHus reouIbTalHOHHOTO Mponecca. K atum

JTAHHBIM JT00ABIIIECTCS aBTOMATH3MPOBAHHOE M3ME-
peHHe VYpOBHA TMOA3EMHBIX BOJ B PEXKUMHBIX
HAOIOATEIFHBIX CKBAXMHAX W MOJICIHPYETCS
mporecc GUIBTpAMM, TpUAaBas WM JIUHA-
MHYECKOH CTaTyc, ¢ y9€TOM BPEMEHHBIX Iapa-
MeTpoB. Kaknmass equHUIa CTaTUCTUYECKOTO MaTe-
pyajia Has3bIBaCTCS HM3MEPCHHEM WIM OTCUYETOM,
TaKXe JOMYCTUMO Ha3bIBaTh €ro YypOBHEM Ha
yKa3aHHBIM C HUM MOMEHT BpeMeHU. Bo BpeMeH-
HOM psIe I KaXAOoro OTcUeTa IIOJDKHO OBITh
yKa3aHO BpeMs U3MEPCHUS WM HOMEP M3MEPCHIUS
0 TIOPSIIKY.

A———

Puc. 2. Cxema ruaporeonHpopMalmoOHHON MOJIEITH
MOJI3EMHBIX BOJ] Y30ekucrana. Cioi nHOpMAaIHOHHBIX
naHHbIX MacmTada A— 200000 (pernoHansHas); B—
1:100000 (crammaptras); C— 1:10000 (JroxanpHas).

BpeMeHHOH psifi CYIIECTBEHHO OTJIMYAETCS OT
MPOCTON BBIOOPKW JAHHBIX, TaK KaK MIPH aHAIU3C
VYUTBIBACTCS  B3aUMOCBSI3b  U3MEPEHUH  CO
BpEMEHEM, a HEe TOJIBKO CTaTHCTUYECKOS
paszHooOpasne W CTATHUCTUYECKHE XapaKTePHCTUKU
BbIOOPKH. ba3zoBele MaTeMaTHUECKHE€ ajTOPUTMBL,
WCTIOJB3yEeMbIE B CTATUCTHYECKOM aHaim3e, 00-
IIMe, YYHUTHIBasS COOTBETCTBHUS MEXKIYy TOUYKAMU
reorpauyeckoli KOOpAWHATHI (PHU3UYECKON U
pacdeTHoi 00JacTH.

B Oonpimx cucTeMax JaHHBIC pacrpeesieHbI
no OONBIIOMY KOJIMYECTBY MOJPA3JICICHUA |
MammH. B opraHmzanuu  JgaHHBIE  (DH3MYECKU
HAXOJITCS HA OJTHOM CepBepe, a 00padaThIBAIOTCS
Ha JPYyroM — pacxXo/bl Ha Tepeady JaHHBIX MOTYT
MPEeBBICUTh  PacxXolbl Ha caMy 00paboTKy.
IlosToMy OJHMM U3 BaXXHEUIIMX MPUHIMIIOB
npoekTupoBanus Big Data—pemennii sBisieTcs
MIPUHIUT JIOKaJbHOCTH JaHHBIX — IO BO3MOXKHOC-
TH oOpabaThiBaeM JaHHBIE HAa TOM JE KOMIIb-
I0Tepe, Ha KOTOPOM OHHU XpaHsaTcs. B momyne
MapReduce —npoBoauTcst pacmpeneneHnas oopa-
00TKa PEKUMHBIX TaHHBIX, JJIs1 00paOOTKU 0O0JIb-
KX 00bEeMOB HMH(OpPMAIMH HAa KOMIIBIOTECPHBIX
Kiactepax. UToObl pe3yabTaT OBLI pelIeBaHTHBIM,
cpenctBa maHHbIX ArcGIS, ArcInfo m Maplnfo
JTIOJDKHO OBITh «COBMECTUMEIC» [4, 6].
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NOrMYECKAA CTPYKTYPA BA3bl LU®POBbIX KAPTOTPA®UYECKUX BOJbLUUX AAHHbIX

PeroHanbHble nccneaoBaHus 1 'maporeonoruyeckoe
0630pHoe kapTorpacdmpoBaHue KapTo-rpachvpoBaHve
M: 1:1000 000 n menbye Macwrtab: 1:500 000

TapOreonornyeckue CbemMkm
1 kapTorpadupoBaHme
Macwtab: 1:200 000

CraHaapTHble CbEMKM 1 CnewuanuanpoBaHHble 1
kapTorpacupoBanme fAeTanbHble UccneaoBaHms
MacTa®: 1:100 000 v T.4. M:1:10000 m T.4.

OBBbEKTbI KAPTOTPA®UPOBAHUA

M3yyaemble 06beKTbI NOA3EMHbIX BOL,
(bacceitHbl, BOBOHOCHbIE FOPU30HTbI,
MECTOPOXAEHWS U T.4.)

1
Tpaaros

pasrpadku

Tepputopumn nncToB
MeXayHapoaHOM

Tepputopumn 06bekToB
aMUHWUCTPATMBHOTO
NPUPOLO0XPAHHOTO
ynpaBneHus, X03ANCTBEHHON
1 UHXEHEPHO
[EeATeNbHOCTU U T.4.

TeppuTopum 0BBEKTOB NOKasb-
HOTO W AETaNbHOrO YPOBHSI,
TeMaTU4eCcKoro aHanmaa u

NOAAEPKKN CTpaTErnyeckoro
yNpaBneHus MUHeparbHbIX
pecypcoB

PervoHanb- Mect- TouyeyHbIi

OTOBPAXAEMbIE XAPAKTEPUCTUKWU TMAPOIEOSIOMMYECKKUX

HbIA CTOK HbIA CTOK CTOK YCJIOBUU U TEPPUTOPUIA
L i I
OTOBPAXAEMbIE CTPYKTYPHbIE | | | |
ANEMEHTbI U XAPAKTEPUCTUKU p
BACCENHOB U CNATAIOLLX UX TEN . Mutakve, O6bexThI
, ragareoron (| somamen | [Ecmngzres | coperem || oo
; ] pasgenennan Wi ng?elawrﬁzﬂ(i on 1 XMMUYECKMiA Bf_l‘:/;i:e“:a 30BaHUIO 1
I chopmuposaHie ' cocTaB oXpaHe nog-
poreorornye BogoHocHble aTaxy, X Pecypehbl 1 noa3emHble
CKVie paiioHbi 1 KOMINEKCI, FOPU3OHTI, noA3eMHbIX BOf, KaUeCTaO noA3eMHbIX BOf, BOmbI 3eMHbIX BOA
Bnoku 30HbI ¥ BOAOYMOPbI | | T | |

Puc. 3. Cxema TOTHIECKOH CTPYKTYPBI THAPOTEOJIOTHIECKON KapTorpaduaeckoit 6a3pl O0IBIINX JaHHBIX.

Ha ocHOBe co37MaHHON CHCTEMBI ISl JIOKAJIb-
HOTO OOMEHA W MEHSETCS 3HAHUSIMH — OYCHB IepC-
MICKTUBHOE HAIPABJICHUE, OT KOTOPOTO BBIUTPHI-
BatoT oOmeHuBatonecs. [Ipu aTtom peusr He wumerT
0 mepenade KOH(DUICHIUANBHBIX JaHHBIX. Jlis
aHalM3a HYXXHBI CXeMaTH4ieckue, Kaprtorpadu-
YECKUE JIaHHBIE HAONIOJATeNbHBIX CeTel U
XapaKTePUCTUKH UCCIICyEMOU 00IacTH.

Obcyscoenue pesynbmamos. Ha ocHoBe Big
Data paccmarpuBaeTcs, He KaKOW-TO KOHKPETHBIN
00BEM THAPOPEKUMHBIX AHHBIX M JaXe HE CaMu
JIaHHBIE, & METOJBI U TEXHOJIOTHH HX 00pabOTKH,
KOTOpPBIC MO3BOJISIOT 00pabaThiBaTh HH(POPMAILIHIO.
OTH MEeTOABl MOXHO MPUMEHUTHh KaK K OTPOMHBIM
MaccHMBaM JaHHBIX - Kak (THAPOTe0JOTHYecKre
KapThl WM a3p0- U KOCMUYECKHE CHUMKH), TaK U
HE3HAYHUTEIHHBIM MH(OPMAIUSAM - KaK OJHOPa30-
BbIl 3aMep JaHHbIX. B mHTerpamuu reoumndopma-
IIUOHHBIC U MaTEMaTUYECKUE MOJICIIUPOBAHUS WU
K€ aBTOMATHU3MPOBAHHBIC M TE€OTEXHOJOTHUYCCKUC
METOJIBI CITIOCOOHBI CO3/IaTh MAaKCUMyM KOMQOpPT-
HOCTH O0€CTIeYHB pEIICHHE THUAPOTeOIOTHIECKON
npoOIeMBL.

YuuTeiBas CrieNUQUIHOCTh ¥ CIOXKHOCTh IOC-
TaBJICHHBIX 3aJa4, OT KBaJIH(HUKAIMH CICIHa-
JUCTOB HAmpsIMyr OyJeT 3aBHCETh KOHCUHBIN
pe3ynbTat KaK TPOBOAMMBIX THJIPOTCOJIOTH-
YECKUX W3BICKAHUI, TaK W HEMOCPEICTBEHHOE
MIOCTPOEHUE THUIPOTEOJOTHUUECKON Monenu. Bisis

32 OCHOBY JIaHHBIC THUPOTEOJIOTHYCCKUX H3bICKA-
HUH, BBHIMOJHCHHBIX Ha Yy4YacTKe paboOT Mpoek-
TUPYEMOTo O0BEKTa, a TaKXKe IMPOILIbIC HCCIEIO-
BaHMS W HAOJIFOJCHUS, BIIOCJICICTBHH pa3pabaThl-
BaeTCsl MareMaTH4YecKas MOeNb MOJTHOMAacIITal-
HOTO B3aWIMOJICHCTBHUS OOBEKTa C OKpYKaroIiei
Cpelol ¥ TPWICTAIOIIUMU TEPPUTOPUSMHU, €TI0
BIUSHUEC Ha THAPOTCOJOTHYECKOE COCTOSHUC
MecTHOCTH. [lpom3Benss MareMaTHYeCKHH pacyeT
JAHHBIX HCCIIEIOBAHUSA, MOAEIUpPYETCs cOalaHCH-
pOBaHHAs KapTWHA THIIPOTEOJOTMYECKUX YCIOBUN
MW TPOTHO3WPOBAaHWE IIOBEIEHUS THIPOTEOIOTH-
YECKOTO PEeKUMAa Ha TMEPHOABl CPOYHOW M JOJ-
TOCPOYHOU IKCIUTyaTallud BO3BOJUMOTO OOBEKTA.
[IporHo3upoBanue BIUSHHUS OOBEKTA Ha THUAPO-
JIOTHYECKYI0 OOCTaHOBKY TaKkKe M3y4daeTcsl METO-
JIOM THUAPOTEOIOTUIECKOTO MOJEIHPOBAHHUSA Te€0-
¢bunbTpanMoHHBIX TporieccoB. OHa BKIIOYAET B
ce0s cnenyromme cocrasistommue [9, 10]:

W3MCHEHUE HAIPABJICHUS W YPOBEHb HAIIOJIHE-
HUS TPYHTOBBIX BOJ, (DHIBTpAIUs, MOPUCTOCTS,
MIPOBOAUMOCTH U JP.;

WCCIIETOBaHNE PACIIPOCTPAHEHUS U COCPEIOTO-
YEHHOCTH 3arpsi3HSIONINX BEIIECTB MM KOHIIEHT-
pamuu;

CKOPOCTh T€O(MWIBTpPAIlMA WM TEPIEHIUKYIISIP-
HBIi OOMEH TpaHWYallUX TOPU30HTOB, a TaKKe
YpOBEHb  TMPOTEKIHMHM TPYHTOBBIX  BOJ  OT
3arps3HEHU U Jp.
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l'unporeosoruueckoe MOJENUPOBAHUE — T103-
BOJISIET CIIPOTHO3UPOBATH 3aTPaThl Ha BO3BEACHHUE
00BbEKTa, YTO SBISETCS KpaliHE HEMaJlOBaKHBIM
(akTOpoM B YCIOBHSX COBPEMEHHOTO, Mporpec-
CHBHO pPa3BUBAIONIETOCS PBHIHKA CTPOUTEIHCTBA.
Ilpu npaBwIbHOW OpraHu3alu TUAPOPEKUMHBIX
THIIPOTEOJIOTHYECKUX HAYYHO-HUCCIIEA0BATEIbCKUX
pabot obecrieunBaeTCsl BEICOKUM ypOBEHBb NaHHBIX
uHQpacTpykryp. [loBbllIeHHE NPOU3BOAMUTEIND-
HOCTH HaOJIfOaTeIBHBIX PaboT MPH THAPOTEOIIO-
TUYEeCKOM MOHHUTOPHHTE YCOBEPIIEHCTBYeTCS Ha
0a3e co3maHWs NMPHUHIMIIMAIBHO HOBBIX TEXHOJO-
ruii Tuna Big Data. OnTumManbHOE yHpaBjieHHE
BOJHBIMH pPECypcaMu MpPOHCXOAWT HA OCHOBE
O0TpabOTaHHBIX HMHTEPPEHCHBIX pELICHUH, OCHO-
BaHHBIX HAa KOMIUIEKCHON MEXaHHW3aIlihl W aBTO-
MaTH3alk BCEX TPYMOEMKHX paboT, obecrieuu-
BalOIMX KapAMHAIBFHOE pelIeHHe MPOOIeMbI
0e30MacHOCTH  THAPOPEXKUMHBIX  paboT. 3IT0
MOYET OBITh TOCTUTHYTO Ha 0a3e Hay4YHBIX HCCIIe-
JOBaHUH TO MPeoOpa30BaHUIO MHOTOOMEPALUOH-
HBIX TIPOIIECCOB B HHTEJUIEKTyalbHBIE C AaBTO-
HOMHBIM aBTOMAaTHYECKUM YIIPABICHHEM.

Jns toro, 4roObl OBICTpee pearupoBaTh Ha
W3MEHEHHUS! TPUPOJHONW Cpellbl, MOMYYHTh KOHK-
peTHyo HH(GOpPMAIUIO, TIOBBICHTH 3((EKTUBHOCTh
NPOM3BOJCTBA, HYXXHO MOJYYHTh, 00paboTaTth H
MIPOAHAIM3UPOBATh OTPOMHOE KOJIMYECTBO JaH-
HBIX, a TaKXKe ONTHMH3HPOBaTh 0a3y MaHHBIX,
MpUYeM B CHCTEME pealnbHOro BpeMeHH. Jlms
paboThl ¢ TakuMHU 0ObeMaMy UHPOPMALIUH aBTOPHI
BBIHY>KACHBl ~MOJACPHU3UPOBATb HMHCTPYMEHTHI,
aHaM3UPys BCE TaHHBIE.

CrenmoBaresibHO, OOIIMM JUIsI pElIeHUs 3ajad,
BBITIOTHSIEMBIX B KOMITJIEKCE THAPOTEOIOTHIECKIX
WCCIIEIOBAaHNN BBISBISIETCA: CO3JAaHHE U BHEJ-
penne TexHonoruu Big Data, BBeeHue NaHHBIX B
aTpuOyThl; cHOpMYIHUPOBAHHBIE OCHOBHBIX IIPHH-
OUIOB paboThl, H3yYEHHE THUAPOTEOTOTHYECKUX
YCJIOBUH palioHAa MECTOPOXKJICHUS; BCECTOPOHHSS
OIIEHKAa 3THUX YCJOBHHA W BBITIOJHEHHE HE00XO-
TUMBIX THIIPOTEOJIOTHYECKHUX MPOTHO30B M 000cC-
HOBaHUi, oOecrieynBaoIX 3QPEKTUBHOE BHIMOII-
HEHHE IOWCKOBO-Pa3BEAOYHBIX PadOT; 0OBEKTUB-
HOE TEOJIOTHYECKasl OLCHKa MECTOPOKACHUS U
obocHOBaHWE HanboJee OJarONPUATHBIX YCIIOBUH.

C poctoM BO3MOXKHOCTH YacTOTHI 3aMEpOB
YCTPOMCTB  aBTOMAaTHU3UPOBAHHBIX  HM3MEPEHUMU
YPOBHEH TMOA3EMHBIX BOJ, IOBBILICHUEM Iapa-
METPOB 3aMepa W YBEIWYCHHEM 4YHcla HaOIo-
JaTeJbHBIX ITYHKTOB PEXHUMHBIX CTaHLUH, depe3
KaXKIbIe 1B MECSIa MBI CO3[Ja€M CTOJIBKO JaHHBIX
U TEeMaTHYeCKMX CXeM H KapT, CKOJIBKO MBI
MONYyYMJIM C CaMOTO Hadajlla pPeXuMa BIUIOTH 0
2000 roma. OO0BEMBI HEOJHOPOTHOW H OBICTPO
noctynarmomeii 1udpoBoil uHpopMauuum o0pa-
00TaTh TPaAMLUUOHHBIMH HHCTPYMEHTAMH HEBO3-
MoxHO. K 2020 r. o0beM mocTymHOU mudpoBoi
UHQOPMAITUH BO3paCTEeT MPUMEPHO B 5 pas.

OrpoMHEIIT 00BEM THAPOPESIKUMHBIX JTaHHBIX
o0OpabaTeIBaeTCsA I TOTO, YTOOBI CIEIHAJIUCTHI
MOTJIM TIOJNyYUTh KOHKPETHBIE M HYXHBIE UM
pe3yNbTaThl A1 UX JalbHEHIero 3QexTHBHOrO
nmpuMeHeHus. B HacTosmmee BpeMs CHUTyalus
M3MEHWIIACh B IBYX acIleKTax:

MOSIBIITUCH O0Jiee BCEOOIIME TEXHOJOTHH Kak
Big Data, mHCTpyMEHTHI M1 METOMBI IIJIS aHAN3a, a
TaK)Ke€  COIMOCTaBJICHWS  pa3IUYHBIX HAOOpOB
JTAHHBIX;

WHCTPYMEHTHI aHaJIH3a JOTOTHIIUCH MHOXKECT-
BOM HOBBIX HCTOYHHKOB JaHHBIX, YTO OOYCJIOB-
JICHO TIOBCEMECTHBIM TIEPEXOJOM Ha IU(PPOBBIC
TEXHOJIOTHH, a TaKK€ HOBBIMA METOJIAaMU aBTO-
MaTH3UPOBAHHOTO cOOpa ¥ M3MEPEHHUS JaHHBIX.

HccnenoBareny NpOTHO3UPYIOT, YTO TEXHOJO-
run Big Data akTuBHEE BCero OYyAyT MPUMEHSTHCS
B TIPOM3BOJICTBE, T'€OIKOJIOTHH, KOMMYHHUKAIIWH,
3IpaBOOXpPAHEHUH, TOPTOBIIE, TOCYIPABICHUH U
JIPYTHUX Pa3IUYHBIX cepax U OTpacisX.

3aknwuenue. Big Data B ruIpOreoornuaecKux
UCCIICJIOBAHUSAX — 3TO COBOKYITHOCTH TEXHOJIOTHN
00pabOTKH Te0JIOTO-THIPOTEOIOTHUSCKUX JTaHHBIX
Ui TonydeHus WHQOpMArMM O TPHHATUH
pelieHui. B HbIHENIHUE BpeMsi HEBO3MOXHO TPEI-
CTaBHUTh CTPOHTEIHCTBO OOBEKTOB JIFOOOTO Macill-
Taba W Ha3HaueHUS Oe3 TPOBEACHUS TUAPOTEO-
JOTUYeCKoro wuccnenoBanus. Co3naHue ABYX —
WIH TPEXMEPHOH MOJEIH THUAPOTEOIOTHICCKON
00CTaHOBKHM TO3BOJIIET TOJYYUTH IIOJHYIO Kap-
TUHY YCIIOBUM UCCIETyeMON MECTHOCTH; OLEHUTh
COCTOSTHHE TPYHTOBBIX BOJ| B OOBEKTE, BIIHMSIHUE
MPOTUBO(IIBTPAIIMOHHBIX MEPOIIPHUITHN HA YPOB-
HU TIOJI3€MHBIX BOJI; MPOTHO3UPOBATH M3MCHCHUE
YpOBHSI TPYHTOBBIX BOJl B XOJE CTPOUTEILCTBA,
pUCKHM ToATOIUIeHNs U MH. 1p. [locTpoenue ruapo-
TeOJIOTUYECKOW MOJIENTM  MECTHOCTH  IIeJIeco00-
pa3HO HAYMHATH C CaMbIX PAaHHUX ATAIOB CTPO-
UTEIIbCTBA,  BIIOCICACTBUM  Oojiee  JETalIbHO
YTOYHSISI MOJICITTh Ha 0OJIee MO3HUX CTATUAX.

Bo Bcex cimywasx B 3THX NMPU3HAKAX MOIYCPKU-
BaeTCsl, YTO OMPEAEIISIIOIIEH XapaKTEPUCTUKOM JJis
OONBITUX IAHHBIX SBJISCTCS HE TOJNBKO HX (H-
3M4YecKuil 00bEM, HO JIPyrHe KaTerOpHH, CyIIecT-
BEHHBIC ISl TIPEACTABICHUS O CIOXHOCTH 3aJauu
00paboOTKN M aHanmu3a JaHHBIX. YeM OoJbIIe MbI
3Ha€M O TOM WJIU WHOM TIPEIMETE WIH SBICHHUH,
TeM 0oJiee JOCTOBEPHO CMOXKEM IOCTHYb HOBOTO
MOHUMAaHUS W TPEACKa3aTh, YTO MPOW3OUIET B
Oymymem. B xome cpaBHEeHHS OOJBIIETO KOJIH-
YECTBA TOYEK JAHHBIX BO3HUKAIOT B3aMMOCBSI3H,
KOTOpBIC paHee OBUIA CKPBITHI, U 3TH B3aUMOCBSI3U
MO3BOJISIIOT HAM YYHWTBCA W TPUHUMATH Ooliee
B3BEIICHHBIEC pelieHus. Yaie Bcero 3To nenaercs
C TIOMOIIBIO TPOIIecca, KOTOPBIH BKIIOYAET IMOCT-
poeHHe Mojelieii Ha OCHOBE OOJbINIUX JAHHBIX,
KOTOpPBIE MBI MOXKEM COOpaTh, W JaJIbHEHIIHN
3aIyCK WUMUTAIMU, B XOJIE¢ KaXJIbli pa3 HacTpa-
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UBAIOTCS 3HAYCHUS TOYEK [aHHBIX M OTCIEKU-
BaeTCA TO, KaK OHH BJIMAIOT HAa HAIIHU PE3YIbTaThI.
Pestomupys npumenenne Big Data B ruapo-
re0JIOTHYECKUX HCCIIEeIOBAHUSIX MOXHO CKa3arth,
YTO OHO COAEP)KUT OOJIBIINE AAHHBIC, YJIydIlIaeT
nporece, HayqYHO-UCCIIEOBATEIbCKUX PadoT, Tex-
HUYECKUH OTYET, IZI€ B TOJHOH MEepe OTpaXKEHBI
JaHHBIE O CTPYKType TEPPUTOPUH, PaCUEThl H
BBIBOJbI, TOJIy4E€HHBIE B XOJE€ THIPOTrEOJIOTH-
yeckuxX pabor. Takum 00pa3oM, MOKHO JTOOHUTHCS
MaKCHUMaJIbHOTO cOOpa JaHHBIX M MaKCHUMAaJbHOM
TOYHOCTH TNPOTHO3UPOBAHUS H3MEHEHUS THUIPO-
TEOJIOTHYECKOTO COCTOSHUS OKPYXKAroIled cpemsl
M ee BIMAHUS Ha OOBEKT, Kak Ha 3Tamle CTpo-
UTENIbCTBA, TaK U B NEPCHEKTUBE IOJITOCPOUHON
9KCIUTyaTaluy YK€ TOTOBOro 0OBEKTA.
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Abstract. This study compares and evaluates the DEMs based on the Shuttle Radar Topography Mission

(SRTM) as released by the by the Consortium for Spatial Information (SRTM CGIAR-CSI version 4.1), the 1 arc-
minute global relief model (ETOPO1) over the Tashkent geodynamical polygon in Uzbekistan. Determining the
accuracy of the elevation values of the products (absolute accuracy) was used to compare and validate the elevation
products against the GNSS results.

Keywords: geoinformation technologies, remote sensing, GNSS

AGcrpakT: Makonaga Y36eKHCTOH Xyayamma skoiimamran TONIKEHT IeoXMHAMHUK MOJTHroHHM yuyH Shuttle
Radar Topography Mission (SRTM CGIAR-CSI 4.1 Bepcusicn) Ba ETOPO1 rmo6an pakamim pensed MoaeIapuHu
OamaHUIMKIApUHU  TAKKOCHAIITHPHIN Ba TaHJIAIl HATIDKANApH KeNTHpWITaH. MoeIapHuHr  OalaHUIaK
KMWMAaTIapUHA  XATOJUTHHH Oaxonam y4dyH (aOCONIOT aHUKJIIWK) GNSS VyiyoBmapum HaTHXKaJIApUIaH
dhoimananmIIy.

Kamur cy3nap. reo-ax60opot TexHonorusuiap, epau macodanan 3onytamn, GNSS

AocTpakTt: B pabGoTte BhIMONHEHa OlleHKa W BBIOOp mHdpoBoi Momenu penbeda st TalKeHTCKOTO
TEOIMHAMHUYECKOTO TIOJUTOHA C MCIIOJIb30BaHUEM TII00abHBIX H(poBbix Mozaenel penbeda SRTM CGIAR-CSI
Bepcun 4.1 © ETOPO1. Onenka TOYHOCTH M BBEIOOP MoOJeNel 0a3upoBajcs Ha CpaBHEHUH C 3HAYCHHUSIMH BBICOTaM,
NOJIy4eHHBIMU ¢ ToMoInbo GNSS.

KiroueBbie ciioBa: reonH()OPMAIMOHHEIC TEXHOJIOTHH, IUCTAHIIMOHHOE 30HAupoBanme, GNSS.
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1. Introduction

Accurate models of the topography are
important from a scientific (hydrology, gravity
field modelling, geology, land use, landslide
monitoring) as well as from a socio-economic
point of view (precise flood prediction, local-scale
weather forecasts) [1]. Description of the relief in
the form of a digital model is the basis of the being
created Uzbek spatial data infrastructure [2].
Currently, the topography may be extracted from
Digital elevation models (DEM) based on remotely
sensed observations, such as SRTM (Shuttle Radar
Topography Mission), which offer nearly global
coverage in areas with insufficient observational
data and difficult to access for observation [3].
However, the accuracy of DEMs usually is not
uniform because they use various data sources in
their construction. Before using it, users must first
be aware of the impact of errors (such as
incomplete density of observations, positional
inaccuracy, data entry faults, processing errors,
classification and generalization problems) of the
DEM in the area of interest [4]. It is necessary to
select an appropriate model for different kind of
applications in the given region. Due to its
accuracy and cost-effectiveness the Global
Positioning  System  (GPS) provides new
opportunities for producing and validation of
DEM's especially for developing countries. The
error can be directly estimated by comparing the
heights extracted from a DEM and their values
interpolated from GPS/levelling data [5].

The goals of this work were to quantify and
compare vertical accuracy, assess dependence
between vertical accuracy DEMs based on the
SRTM mission as released by the by the
Consortium for Spatial Information (SRTM
CGIAR-CSI version 4.1) and the 1 arc-minute
global relief model (ETOPO1) [6,7]. Tashkent
geodynamical polygon in Uzbekistan was chosen
for verification of the models.

2. Data and methods

Tashkent  geodynamical polygon (TGP)
operates since 1977 in order to search for
precursors of earthquakes and for studying local
geodynamic phenomena [8]. The region is located
in the Middle Tien-Shan zone at the boundary the
Tien-Shan orogenic territory and the Turan plate
and it is closely related to the activity of the
Karjantau depression. The mountain ranges
(Karzhantau, Chatkal and Kurami), covered by
young structures in some arears, surround this field
and decrease in southwest direction. Note that high
mountainous regions are located in the south-east
and north near Charvak water reservoir and the
maximum heights reaches up to 3000 m. Fig.1
shows the topography of TGP constructed from the

SRTM (Shuttle Radar Topography Mission) DEM
and GNSS network distribution.

Fig. 1. SRTM topography and GNSS points
used to verify the DEMs at TGP

The SRTM, undertaken by the National
Geospatial-Intelligence Agency (NGA) and the
National Aeronautics and Space Administration
(NASA), collected data of dual spaceborne
imaging radar (SIR-C) and dual X-band synthetic
aperture radar (X-SAR). One of the important
distinguishing features of the SRTM mission is
that the data set is intrinsically three-dimensional
and self-consistent geometrically over the globe.
The final product (SRTM v4) released in August
2008 and is freely available on the USGS website
was chosen for this study [9]. The absolute vertical
error estimated using the available ground truth is
better than 9 m in Eurasia, indicating that SRTM
improved on its design goal of 16 m absolute by
almost a factor of 2 [10].

The ETOPO1 1-Arc-minute resolution (2km)
model developed by the National Geophysical data
Center (NGDC), an office of the National Oceanic
and Atmospheric administration (NOAA) in
August 2008 is based on multiple data sources.
Data sets used in the ETOPO1 Global Relief
Model were all originally referenced to sea level
[7]. Note that ETOPO1 model also incorporate
SRTM data, but it has been rarely analyzed in
recently publications.

The original reference dataset used for the
validation of DEMs consists of a total of about 31
GNSS points (fig. 1), collected during campaigns
between 2009 and 2010 by researchers from the
Institute of Seismology and the National Center of
Geodesy and Cartography. The GNSS data are
referenced to the ITRF2008 and provide geometric
(ellipsoidal) heights with reference to the WGS84
ellipsoid. The vertical data for Uzbekistan is not
connected to International Height Reference Frame
(IHRF) and there is no systematic data base of
geoid definition by modern methods. Therefore,
the global Earth Gravitational Model 2008
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(EGM2008) [11] assessment was
Uzbekistan in our previous work [12].

The ellipsoidal height H¢NSS(P) of a point P
was transformed to a normal height (h) by using
geoid undulations for EGM2008 £p...00.(P) at
control points are received using Calculation
Service of the International Center of Global

done for

Terrestrial Models (ICGEM) with equation
[13,14]:
h(P) = HGNSS(P) - é/EGMZOOB(P) (1)

Most of the further processing took place in an
ArcGIS (ESRI, Redlands, CA, USA) software. As
a first step, both DEMs datasets were resampled to
a STRM’s 3- arcsecond grid. Homogeneous
surface for investigated region TGP was created
for GNSS data and DEMs using nearest neighbor
interpolation [12] (fig.2).

. = £

Fig.2. DEMs datasets surfaces (from left: GNSS,
SRTM, ETOPO) created by using nearest neighbor
interpolation

3. Results

The differences between the reference GNSS
and DEMs datasets were acquired by executing the
following subtractions: (SRTM-GNSS),
(ETOPO1-GNSS) to determine the vertical
accuracy of the TGP DEM. We obtained the error
statistic shown in Table 1. The mean values of the
elevation difference between SRTM, ETOPO1 and
GNSS are 36.42 m and -42.07 m respectively. This
comparison highlighted the difference between 26
m and 44 m for SRTM and values between -219 m
and 54 m for ETOPO1. Obviously, the difference
between these global assessments of DEM
accuracy are that the ETOPO1 analysis indicate a
consistent bias, whereas SRTM indicated a much
smaller bias. RMS statistic is also higher for
ETOPO1 model.

Table 1. Summary statistics of DEMs for the

study area
SRTM- (ETOPO1-
GNSS, m GNSS), m
Minimum, m 26.35 -219.31
Maximum, m 43.80 54.25
Mean, m 36.42 -42.07
RMS, m 3.34 39.34

But when considering the relief features, we
can make the assumption that large bias in the
heights of the ETOPO1 model are due to tectonic
and water level variations in Charvak resservoir
factors. The (SRTM-ETOPO) difference of the
elevations at the each GNSS point was extracted
for verification of the assumption (fig.3), the
results confirm that the SRTM DEM elevations are
overall quite close to ETOPO-DEM  values
(between 26 m and 88 m) for low elevation arecas
(AXUN, BIRL, E223, GORP, IGRK, KALM,
NAZR, R351, GRAV, KARA, TAUK, R732,
NARM, NCGC, BESH, UCHX, USMN, ILLY).
On the contrary, major differences between DEMs
were observed at mountainous part of TGP
(KARM, KUMR, KUNG, SARL, YUSP). This
area of the TGP is affected by the Kumbel and
Chatkal depressions and significant velocity rates
between 40 mm/year and 60 mm/year were found
for this zone, while the flat, foothills zones show
velocity rate up to 15 mm / year [15]. The total
annual volume of Charvak water in the reservoir
has increased almost six times since its
construction in 1970 [data provided by the
Hydrometeorological service of Uzbekistan].
Elevation bias for ETOPO1 model for “near water
reservoir” stations (FERM, KOKB, NM12, R247,
TAWB) can be explained by the seasonal water
volume variations of the Charvak.
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Fig.3. Elevation difference between models
ETOPOI1 and SRTM

4. Discussion and conclusions

The quality of two DEMs (SRTM v4 and
ETOPO1) was assessed for the Tashkent
geodynamical polygon in Uzbekistan. The GNSS
network of TGP was used as reference data. The
assessment showed a significantly bias in the
ETOPOI1 data of -220 m, whereas the SRTM v4
was well distributed with an RMS of 3 m. Both
models better represent topography in the flat area.
In contrary, the quality of models decreased for
mountainous and near reservoir areas. The
correcting SRTM v4 and GNSS data with global
EGM2008 geoid undulation could affect the result.
It can be concluded construction precise digital
model of the region should be supported by local
geoid information in the future.
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Abstract

An understanding the contribution of climate changes in the ecologically sensitive and fragile regions in the five
countries of Central Asia has been selected Amudarya River Basin (ARB) which is covering Turkmenistan,
Uzbekistan and partly Tajikistan and Kyrgyzstan. The temporal and spatial variation characteristics of
Evapotranspiration extended by utilizing Moderate Resolution Imaging Spectroradiometer (MODIS) remotely
sensed data products. The MOD16A2 Version 6 Evapotranspiration/Latent Heat Flux product is an 8§-day composite
dataset produced at 500 meter pixel resolution. The algorithm used for the MOD16 data product collection is based
on the logic of the Penman-Monteith equation. The pixel values for the two Evapotranspiration layers (ET & PET)
are the sum of all eight days within the composite period. The pixel values for the two Latent Heat layers (LE &
PLE) are the average of all 8 days within the composite period. The period of selection is estimated from 2001 till
2018. The findings can provide useful information on river basins ratings to policy makers and stakeholders around

the Central Asian countries.

Key words: Amudarya River Basin, MODIS, Evapotranspiration, Latent Heat Flux, Central Asia

Introduction

The major rivers in Central Asia as Amudarya
and Syrdarya have a big potential and significant
role to the agriculture sectors which is
geographically located in the arid and semi-arid
regions of the Middle Asia. Intensive agriculture
caused the unilateral changes in water management
and estimation Evapotranspiration (ETo) ratings
will commitment to cooperate [2,4] and develop
water use plans in further to reduce water
resources. [rrigated agriculture has been important
sector in economic pillars in downstream countries
like Turkmenistan, Uzbekistan and partly
Tajikistan and generally causing widespread
ecosystem degradation in these zones. The highest
ratings of the water use being Turkmenistan and
Uzbekistan each taking about 42% of total water
flow. Three major tributaries contribute to the
river: Kafirnigan (Afganistan), Sherabad and
Surhandarya in Uzbekistan. Based on report of
Amudarya Basin Network® annually ARB is heavy
water loss (up to 40%) due to outdated irrigation
canals loss. To understand the challenges in ARB
facing in the region was established to estimate
ETo ratings by MODIS data product through
utilization of Google Earth Engine (GEE) code.
The MOD16A2 dataset produced at 500 meter
pixel resolution and as ARB zone is more possible
to apply. The pixel values for the two
Evapotranspiration layers (ET & PET) are the sum
of all eight days within the composite period. A
few researches have been published on land
changes and their driving mechanisms around
ARB zones, but this area is an important
ecologically sensitive area. We focus on the
application of these theories to satellite remote
sensing. In generally, the Evapotranspiration (ET)
is the sum of evaporation and plant transpiration
from the Earth's surface to the atmosphere, in the
case of ARB will estimate the level of transpiration
in the top surface of the selected area.

Target area

ARB is fed mainly by snow and glacier melts in

the high mountain regions of Kyrgyzstan,

3 http://amudaryabasin.net/

Tajikistan and Afghanistan. Winter rainfall is
stored mountainside in the form of snow and ice,
and is discharged in the spring and summer as
runoff. Around 61% of the Amudarya river is
located in the Central Asia, while 39% of the river
is located in Afghanistan. The Amudarya River
Basin (ARB) is the major transboundary water
issue in the Central Asian Areas with a catchment
area of 309 000 km? and length 2540 km. and is
witnessing intense competition over water use.
Most of the Amudarya river flow is formed on the
territory of Tajikistan (72.8%) and being upstream
zones, in Afghanistan (14.6%) and 8.5% in
Uzbekistan (downstream). The following four
countries: Uzbekistan (violet), in down zone is
Turkmenistan and eastern side are Tajikistan and
Kyrgyzstan located (fig.1a) and in the fig.1b shows
major tributaries of ARB basins (blue color) and
observed area is pointed in green dot and black
color indicated inland water area and lakes in
Central Asia (fig.1b)

L L

Figures 1a,b. General overview of targeted area and
tributaries Amudarya river in these following countries.
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Material and methods

The MOD16A2 Version 6 Evapotranspiration/
Latent Heat Flux product is an 8-day composite
product produced at 500 meter pixel resolution.
The code utilized and amended based on Google
Earth Engine (GEE) code and estimated for the
period of 2001 till 2018 for ARB zones which is
covering Turkmenistan, Uzbekistan, Tajikistan and
Kyrgyzstan (fig.2). The algorithm used for the
MODI16 data product collection is based on the
logic of the Penman-Monteith equation [3] (eq.l),
which includes inputs of daily meteorological
reanalysis data along with MODIS remotely sensed
data products such as vegetation property
dynamics, albedo, and land cover [5].

, 86400 p.Cole —e,)

4(R,~6) :
AET, o = =
A+y (1 + L]
Tav
Google EarthEngine  Sewch places and datasens

-
- wnern/ srobovnd

mass

W

where p, is air density in kg m-3, Cp is
specific heat of dry air [~1.013 x 10-3MJ kg-1 °C-
1], eso is mean saturated vapor pressure in kPa
computed as the mean eo at the daily minimum
and maximum air temperature in °C, ray is the bulk
surface aerodynamic resistance for water vapor in s
m-1, ea is the mean daily ambient vapor pressure
in kPa, and rs is the canopy surface resistance in s
m-1. E= Mass water evapotranspiration rate
(gs—1m-2), ET°= Water volume evapotran-
spired (mm s—1), G = Ground heat flux (W m—2),
usually difficult to measure A = Rate of change of
saturation specific humidity with air temperature.
(PaK-1) and y = Psychrometric constant (y~ 66
Pa K-1), pa= dry air density (kg m—3). On figure
1 demonstrates the ET? codes amended after GEE
example and ETO ratings for the period 2001-2018
in the ARB zone.

o Turkmenistan,

e

Figure 2. General overview of ET? ratings in ARB zon

N

e

EUHAN

es which is covering Turkmenistan, Uzbekistan,

Tajikistan and Kyrgyzstan
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Results and discussion

The following four countries, meanwhile,
warming of climate causing of increasing rating of
degradations and extension of desertification in the
lowland and foothill zones of the landscape and
consequently surrounding experienced of a raising
balance of evapotranspiration (ETo). The study
concluded, increasing drought anomalies which is
closely related with raising (ETO) in the lowland
and foothill zones of Central Asia indicated on
decreasing of NDVI indices with occurred sandy
and loamy soils it will resulting a loss of
vegetation diversity (endangered species) and
raising of wind speeds in lowlands of Central Asia,
but on regional level especially towards
agricultural intensification (without rotation) it
indicated no changes of greenness index. To
investigate how vegetation feedback modifies the
sensitivity of drought indices associated with
raising tendency of air temperature and changes of
cold and hot year seasons length in the territory of
Central Asia.

The strongest correlation is in late summer and
autumn, and the weakest correlation is in spring,
when snowmelt plays an important role. It is clear
that one of the most important consequences of the

temperature increase in arid lands is the increase of
evapotranspiration (ET), and therefore aridity.
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Abstract: This article is dedicated using geoinformation system in the transport-road sectors. The purpose of
this article is to find those directions in the transport-road sector, where it is possible to effectively use geo-
information system. Given specific direction and examples of using geoinformation system such area as, road
construction, traffic safety, logistics, and environment protection. Data using in ArcGIS was obtained from nature

experimentations and polygon works in the Jizzakh city.

Keywords: GIS; road sector, traffic accidents, noise, traffic congestion.

INTRODUCTION

The development of telecommunications and
information technologies has made it possible to
use them in all spheres of our life. We can observe
this from jurisprudence to archeology, from
engineering to construction, or from management
to monitoring. Many fields in science, through
influence with each other, made it possible to open
new directions. The new directions created also
began to influence other areas of science. This
gave impetus to the formation of new disciplines in
science and education.

One of this area in science is the merger of two
disciplines, such as geography and information
technology, creating a new direction as a geog-
raphic information system (GIS), or a geoinfor-
mation system that provides the collection, storage,

processing, access, display and dissemination of
spatially coordinated data (spatial data).

GIS contains data on spatial objects in the form
of their digital representations (vector, raster,
quadrotomic and others) and includes a set of
functional capabilities corresponding to the tasks in
which geoinformation technology operations are
implemented supported by software, hardware,
information, regulatory, personnel and
organizational support [1].

Geoinformation technologies are closely related
to cartography. Therefore, topographic and
thematic maps, aerial photographs and space
imagery are the main sources of information. To
coordinate all other data in the GIS, coordinate
systems adopted in cartography are used. One of
the main ways of processing is the analysis and
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synthesis of data. GIS is a mathematical-
cartographic simulation and the delivery of
information to the user, which is most often carried
out in the form of maps, cartograms or block
diagrams.

The purpose of this article is to find those
directions in the automobile-road sector, where it is
possible to effectively use geoinformation systems
(GIS).

METHODS

We have identified the following areas of
research, where, according to the authors, the most
effective application of GIS is:

1. Obtaining information about the conditions
of the street-road network;

2. Monitoring planning for the construction of
highways and city streets;

3. Analysis of traffic congestion;

4. Logistics;

5. Accident analysis;

6. Study of traffic noise.

All the above directions are directly connected
with the map.

The use of GIS technologies makes it possible
to obtain information about the conditions of the
road network and analyze the data of the attributes

(Fig. 1).
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Fig.1. Information on the condition of highways in

Uzbekistan by regions a-density of roads; b-length of
roads.

Monitoring the condition of the roadway and
repair planning is one of the most popular
applications of GIS in the road sector. Often, only
color coding of road sections by repair time is
enough to significantly optimize the process and

improve the quality of the road surface as a whole
(Fig. 2). If you use GIS to integrate a variety of
information on the road network (types / quality of
coverage, transport load, repair dates), then based
on it you can build a dynamic wear model and
automate the planning of repairs. In the
geodatabase, it is convenient to store information
about road signs and other "roadside" information,
tied to geographical or linear coordinates.
Coverage monitoring is needed not only for roads,
but for airports. A similar task with respect to
railways is also for the railways. In all these areas
of transport, GIS can significantly improve the
efficiency of spending on maintenance of the cover
or the way in good condition.

Fig.2. Monitoring of planning the reconstruction of
the road network in the city of Jizzakh

Estimation of road congestion of highway is
considered as one of the planning fields that could
benefit from the use of GIS technologies.
Congestion on the roads appears when a large
number of vehicles are trying to use the general
transport infrastructure. This leads to deterioration
in the use of existing infrastructure, thereby
contributing to an accelerated increase in
congestion, which in turn leads to further
degradation of the infrastructure.

Engineers have many issues that can be better
handled with GIS. [2]. Analysis of traffic
congestion is one such issue (Fig. 3). To achieve
this goal, integration with software is measured,
which has a graphical user interface that includes
GIS. Nowadays, GIS has the ability to receive a
huge amount of information about the road traffic
of the road network due to advanced technologies.
This information is necessary for modeling the
transport flow and is considered as a potential
underlying platform for motion simulation data.
The rapid growth of urban traffic requires effective
methods of control.

Logistics is one of the traditional fields of
application of geoinformation systems. As part of
the management, dispatching and delivery
planning system, GIS has been successfully
applied in large transport companies, in courier
services of online stores, in the organization of
service and emergency services and in other
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industries (Fig. 4).
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Fig.3.The analysis of traffic congestion

It is known that the wide spread of satellite
navigation has become an incentive in the
development of transport GIS, however, the range
of GIS tasks solved is much wider than the help in
building routes or displaying the current location
of vehicles on the map. Spatial analysis, modeling,
maintenance of a single geographic database of
various objects with all their attributes and other
GIS capabilities make it possible to achieve
significant cost reduction, shorten the delivery
time, and optimally use the available resources.
GIS in this case is used as an automated system for
calculating routes for a variety of vehicles, delivery
points and a variety of changing parameters.

Application of GIS in logistics - the choice of
the optimal location for the placement of logistics
assets (warehouses, distribution centers, transport
bases, etc.). With the help of GIS, the analysis of
the road network, the available facilities for the
construction or lease of facilities, the location of
the main customers and consignees of goods, etc.
is carried out. The placement of maps, data and
analysis results on the corporate geoportal will
provide the necessary information to all the units
of the organization that are involved in this work.
There are data showing that the economic effect of
optimizing the already established distribution
network is usually 20-30%, while the optimization
of individual delivery routes gives 5-10% [3].

R e

{‘:ﬁ*,w s A

Fig.4. Analysis of the street-road network of the
Jizzakh city with the ArcGIS 10

Road safety plays an important role in any
modern society. The goal is to reduce traffic
accident statistics and, consequently, the number of
lives and costs lost as a result of road accidents.
The implementation of a detailed analysis of road
traffic accidents with the help of GIS will increase
the opportunities for achieving this goal. It is
common practice to use statistical data, diagrams
and tabular information to understand the traffic
accident patterns. But to spatially visualize the
situation in the city, as well as a map that displays
the models, can increase the efficiency of work and
visually show the dangerous sections of the street-
road network of the city or region. The use of GIS
with the ability to display with attribute spatial data
will allow to effectively developing measures for
organizing traffic, as well as for ensuring traffic
safety (Fig. 5).

The ability of GIS to associate data attributes
with spatial data facilitates the prioritization of
road accidents and the graphical presentation of
results for more efficient planning and decision-
making. The locations of hazardous areas (urban
streets, highways, intersections, junctions) can be
identified using GIS based on the analysis of
spatial characteristics of the identified locations, as
well as the opportunity to identify the main factors
causing accidents. In many developed countries,
GIS is widely used for the analysis of traffic
accidents, and this method is called "black spots".
Many government institutions and research

124



Me ‘morchilik va qurilish muammolari

2019 lun, maxcyc coH

centers, as well as higher education institutions, are
working to create new tools and improve existing
scenarios for the analysis of road safety using this
method.

Q Traffic accident - ArcMap - Arclnfo
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The continued increase in the traffic intensity of
cars on the roads and the associated increase in the
noise of traffic flows lead to a permanent increase
in the noise load on the population living in the
territories adjacent to the roads.

DBE& 38 x 2| I 3 1 1 (1 = [ 7 i Metwonknalyst= | BR |5 7, 1 31| Metwork Batnser |
HEATIQ ML e -0 N [@ B RS S T seereternang - Laper B = 4
EuiForv_- ’ # = iih i S i Bl i 1
& Teble O Corterts LS A :
- Idesitify
Ao = 8
2 2= yers wentfyfrom: [ <Top-mostlayer= -]
=] 07 + =ow
7] i~a
E B Roads i
= [ Mejer Roads iz
i B e EI'I.II
= lacabon: | 67,327523 40, 126075 Decmal Degrees e
Fi=ld Value
il [ ]
| shase  Pont
£ 0
Num_orcler 534
cate 05.08.2016
sh.Rashidoy-Avenue i
]
i

Bn|ane

e

£7,526 40,125 Decimal Degrees

Fig. 5. Analysis of traffic accidents with ArcGIS10
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Fig. 6. Analysis of traffic noise on . Karimov Avenue in Jizzakh city

Deterioration of working and resting conditions
with an increased level of traffic noise negatively
affects labor productivity and quality, contributes
to the development of nervous disorders and other
health disorders. Therefore, protecting the public
from traffic noise is not only social, but also
economic.

The application of GIS technology in the
determination of traffic noise makes it possible to

visually show on the map the propagation of noise
in the environment, as well as to interpolate the
data obtained by means of full-scale experiments.

CONCLUSIONS

The road network is best displayed on the
geographic map. Therefore, the most visual and
generalized representation and analysis of this
information can only be done with the help of
modern computer geoinformation systems. The
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DETERMINATION OF LAND USE/COVER VARIATIONS AND LAND USE POTENTIALS
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Abstract. Land cover/use change information is a very important and useful source for planners in land use
studies. Moreover, determination of land use potential by considering capability of the land other characteristics
provides an important data source for regional planning studies. Remote Sensing (RS) and Geographical
Information Systems (GIS) are widely used for this purpose. This study aims to determine land use/cover changes in
the Kegeyli district of Karakalpakstan and using Remote Sensing and Geographical Information Systems. This study
applied supervised classification-maximum likelihood algorithm in LANDSAT imagine to detect land cover/land
use changes observed using multispectral satellite data obtained from Landsat 7 and Landsat 8 for the years 2008
and 2018 respectively. The district land was classified into four major land cover/use classes viz. High vegetation,
low vegetation, Bare land, and Water. Resultant land cover/land use and overlay maps generated in ArcGIS 10.1,
indicated a significant shift, the bare lands grew from 64 % to 75% respectively. These land cover/use
transformations posed a serious threat to district land resources. Hence, proper management of the district land is
required or else these resources will soon be lost and no longer be able to play their role in the socio-economic
development of the area.

Keywords: Change detection, Land cover/land use change, supervised classification, Kegeyli district, Remote
Sensing.

Annotatsiya: Yer qoplami to'g'risidagi ma'lumotlar yerdan foydalanishni o'rganishda rejalashtiruvchilar uchun
juda muhim va foydali manba hisoblanadi. Bundan tashqari, yerning boshqa xususiyatlarini hisobga olgan holda
yerdan foydalanish potentsialini aniglash mintagaviy rejalashtirish tadqiqotlari uchun muhim ma'lumot manbai
bo'lib xizmat giladi. Ushbu maqsadni amalga oshirish uchun masofadan zondlash va geografik axborot tizimlari
(GIS)dan keng qo'llanildi. Ushbu tadqiqotning maqgsadi masofadan zondlash va GIS usullarini qullagan holda
Qoraqalpog'iston Respublikasi Kegeyli tumanining yer qoplamadagi o'zgarishlarni aniqlashdir. Ushbu tadqiqot 2008
va 2018 yillarda Landsat 7 va Landsat 8 dan olingan multispektral sun'iy yo'ldosh ma'lumotlari yordamida
LANDSAT tasavvuridagi yer yuzasi qoplamasi o'zgarishini aniqlash uchun boshqariladigan tasnif-maksimal
ehtimoli algoritmidan foydalangan. Tuman yerlari to'rtta asosiy yer qoplami sinflariga ajratilgan. Yuqori hosildorli
yerlar, kam hosildorli yerlar, qishliq xo'jaligiga yorogsiz yerlar va suv obiektlari. Yer qoplamining o'zgarishlari
ArcGIS 10.1 dasturida tahlil qilinda va natijaga ko'ra sezilarli darajada o'zgargani ko'rsatdi, yani eng jiddiy
o'zgarish qishliq xo'jaligiga yorogsiz yerlar 64% dan 75% gacha o'sgan. Ushbu yer qoplamining o'zgarishlari,
tuman yer resurslariga jiddiy xavf tug'dirdadi. Shunday qilib, tuman yerlarini to'g'ri boshqarish talab etiladi yoki aks
holda bu resurslar tezda yo'q bo'lib ketadi va hududning ijtimoiy-iqtisodiy rivojlanishiga jiddiy tasir ko rsatadi.

Kalit so'zlar: O'zgarishlarni aniqlash, yerni qoplami / yerdan foydalanishning o'zgarishi, boshqariladigan
klassifikatsiya, Kegeyli tumani, masofadan zondlash.

AnHotanus. Mudopmaiyst 00 M3MEHEHHSIX 36MHOTO TIOKPOBA / 3¢MJICTIONIB30BaHUS SBJSCTCSA OYCHb BaXKHBIM H
MOJIC3HBIM HCTOYHHKOM HMHGOpMAIMU JUIs CICIMAIMCTOB IO IUIAHHMPOBAHUIO 3eMIICIOb30BaHus. Kpome Toro,
ONpENeIICHUE TOTCHIMANA 3CMIICTIONB30BAHMS C y4ETOM BO3MOXHOCTEH JPYTUX XapaKTEPUCTHK 3EMJIH
obecrieunBaeT BaXKHbIH MCTOYHHMK JAHHBIX ISl UCCIICIOBAHUN PErHMOHANBHOIO IUIAHMPOBaHUs. J[MCTaHIMOHHOE
3oumupoBanue (RS) u reorpaduueckne napopmarmonnsie cuctemsl (GIS) MUPOKO MCTIOMB3YIOTCS IS OTOW IICIIH.
D70 Hccie0BaHKUe HANPABICHO Ha OTpeelieHne M3MEHEHUI B 3eMJICTOb30BaHuU / MOKpbiTHH B KereinnHckom
paiione KapakanmakcraHa W HCIHOJIB30BAHUM CHCTEM AUCTAHIIMOHHOTO 30HAMPOBAHHS U reorpaduuecKux
MH()OPMALMOHHBIX CUCTEM. B 3TOM HccleqoBaHWU ObUT MPUMEHEH KOHTPOJIUPYEMBIH alropuTM Kiaccu(pUKanuu
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MaKCHMaJIbHOTo Tpasjononodus B npexactasieHun LANDSAT s oOHapykeHHs HW3MEHEHHI IOYBEHHOTO
MOKpOBa / 3eMJICTIONb30BaHMS, HAONIONAEMBIX C HCIIOJb30BAHMEM MHOTOCIIEKTPAIBHBIX CITyTHHKOBBIX JaHHBIX,
noiydeHHslx ¢ Landsat 7 u Landsat 8 3a 2008 u 2018 roael cooTBeTcTBEHHO. 3eMJIsl OKpyra Oblila pa3jeneHa Ha
YeThIpe OCHOBHBIX KJIacca 3€MHOTO IIOKpOBa / HCIIOJBb30BaHMS, a MMEHHO. BBICOKas pacTHTENbHOCTb, HU3Kas
PacTUTENBEHOCTD, TONIBIE 3¢MJIM M BOAa. Pe3ynbTHpylomue KapThl PaCTUTEIBHOTO MOKPOBA / 3€MIICTIONb30BAHUS U
HasoxeHus, co3nanubie B ArcGIS 10.1, yka3pIBaroT Ha 3HAYUTEIBHBIN CIBUT: TOJIBIE 3eMIIH BEIPOCIH ¢ 64% 10 75%
COOTBETCTBEHHO. DTH NPe0o0pa30BaHMUsI 3€MEINBHOTO MOKPOBA / MCHOJIB30BAHUS IPEICTABIAIOT CEPHE3HYIO YTPO3y
JUISL 3eMENBHBIX pecypcoB paiioHa. CiemoBaTensHO, TpeOyeTcsl HaaeKallee ynpaBiIeHHE 3eMISIMA paifoHa, HHade
3TH peCypCHI BCKOpPE OyXyT MOTEPSHBI X OHH OOJBIIE HE CMOTYT UTPATh CBOIO POJIb B COLMAIBHO-IKOHOMHUYECKOM

pa3BUTHU paiioHa.
KiaroueBble cJioBa:

O0OHapy)XxeHHe HW3MEHEHWH, 3eMENbHBI IOKPOB / WM3MEHEHHE 3eMJICTIONh30BaHUS,

Konrponupyemas kinaccudukanms, paiion Kereitnu, 1ucraHInoHHOE 30HIUPOBaHHE.

1. Introduction

Environmental and socio-economic problems
and their negative consequences that result from a
high level of science-intensive technique,
increasing population mobility, and the adverse
effects of natural and social relationships have led
to the disruption of ecological balance in nature.
Nowadays, one of the most urgent tasks is studying
and researching the ecological problems of the
Aral Sea region, which are of concern to the
Central Asian countries, assessment of the future
of the region, forecasting and solving ecological
problems.

Land cover/use change information is a very
important and useful source for planners in land
use studies. Moreover, determination of land use
potential by considering capability of the land
other characteristics provides an important data
source for regional planning studies (Can Bii lent
Karakus et al. 2015 ).

Remote Sensing (RS) has been used to classify
and map land cover and land use changes with
different techniques and data sets. Landsat images
in particular have served a great deal in the
classification of different landscape components at
a larger scale (Ozesmi and Bauer, 2002). Recently
several change detection techniques have been
developed that make use of remotely sensed
images. A variety of change detection techniques
and algorithms have been developed and reviewed
for their advantages and disadvantages. Among
these unsupervised classification or clustering,
Supervised classification, PCA, Hybrid
classification and Fuzzy classification are the most
commonly applied techniques used in
classification (Lu et al., 2004; Rundquist et al.,
2001; Zhang et al., 2000).

A variety of supervised classification methods
have been applied extensively for the land use
change analysis throughout the world. This
technique depends on a combination of
background knowledge and personal experience
with the study area to a greater extent than other
areas. Thus per-pixel signatures are taken and
stored in signature files by using this knowledge

and the raw digital numbers (DN) of each pixel in
the scene are therefore converted to radiance
values (Jensen, 2005; SCGE, 2011).

We decided to analyze the change of
agricultural lands by space photographs. In this
study, the 2008 and 2018 space images of the
Kegeyli land, located at the bottom of the Aral Sea,
were obtained by using Remote Sensing and GIS
(Landsat 7, 2008, and Landsat 8, 2018), and space
water were used to assess the degree of ground
cover by classifying ratios. In addition, the main
reasons for land degradation and land use status
were analyzed. The classification results revealed a
significant reduction in land degradation to the
agricultural areas in these regions and the
increased number of shrub-free deposits.

2. Materials and methods

2.1. Study area

The area is the Kegeyli district of the Republic
of Karakalpakstan with the area of 2.21 thousand
sq. Km, and as of January 1, 2015 the population is
85.8 thousand people. Kegeyli district is located on
the lower right bank of the lower Amu Darya
River. The district borders Kungrad district in the
north, Muynak district in the north, Chimbay
district in the north-east, Karaosak district in the
east, Nukus from the south and Kanlikul district in
the south and 62-67 m above sea level consisting
of plains and plains in the upper elevation.

The climate is sharp continental. It is hot and
winter is cold. Average temperature in summer is
26.9 °, in winter - 6.7 °. Vegetation period is 188
days. In the western part of the district, primarily
farming, livestock breeding in the south-east, in
Kyzylkum. Dovudkol, located in the northern part
of the district, is used as a reservoir. The
Kuvanishjarma canal runs through the district.
Aktobe, Beskuduk, Sassikshiyel, Karaoy lakes.
Ground soils are grassland, mud-grass soils. The
Dovudkul area is a good hay and grassland. In
areas where sowing is not cultivated, the reed, the
grass, the hawthorn, the dwarf, the apricot, the
corabox, the vulture, the fiber, the gill, the juniper,
and other plants grow. From wild animals there are
hogs, umbrellas, foxes, horses, rabbits; birds, grass,
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brown, geese, and wild birds. The lakes are clayey,
cypress, jacket, cumin, cumin, lacquer, white,
hawthorn, white amorphous, leopard, baskets
(http://kegeyli.rk.uz/uz/rayon-hagqginda/).

J =i Republic of Uzbekistan

) ' Republic of Karakalpakstan

-2

Study Area Map i

Figure 1 Study area map showing Kegeyli district.

2.2. Data collection

Landsat 7 ETM images dated 27.07.2008 and
Landsat 8 OLI/TIRS images dated 07.07.2018
have been used to determine land use/cover
variations for the Kegeyli district a particular

period. ArcGIS 10.1 software is used to determine
the land use/cover variations and topographic maps
and field type hand-held GPS were also used to
identify ground control points. Data types and
technical properties of the satellite images used in
this study are given in Table 1.

Table 1. Data types and technical properties of the
satellite images used in this study.

. Data types
Techm(.:al Landsat satellite images
properties Year 2008 Year 2018

Source USGS USGS
Landsat 8
Data Landsat 7 ETM OLI/TIRS
Spatial Resolution 30 m I5m
Radiometric 8 Bit 16 Bit
resolution
Year Produced 27.07.2008 07.07.2018
Projection UTM zone 40N | UTM zone 40N
Datum WGS84 WGS84

2.3. Image pre-processing and classification

All satellite data were studied by assigning per-
pixel signatures and differentiating the district into
four classes on the bases of the specific Digital
Number (DN) value of different landscape
elements. Description of classes of district land use
is given in Table 2. For each of the predetermined
land cover/use type, training samples were selected
by delimiting polygons around representative sites.
Spectral signatures for the respective land cover
types derived from the satellite imagery were
recorded by using the pixels enclosed by these
polygons. A satisfactory spectral signature is the
one ensuring that there is ‘minimal confusion’
among the land covers to be mapped. After that
maximum likelihood algorithm was wused for
supervised classification of the images. It is the
type of image classification which is mainly
controlled by the analyst as the analyst selects the
pixels that are representative of the desired classes.

Table 2. Classes delineated on the basis of
supervised classification.

Class name Description name

River, open water, lakes, ponds and
water .

reservoirs
Law Salty lands pastures, industry lands and
vigetation settlement areas
Bar land Non-agricultural land desert lands
High Crop fields, fallow lands and mixed
vegetation forest lands
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2.4. Methodology
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Figure 2. Flowchart of the study methodology.

3. Results and discussion
The classified land use\land cover map of
Kegeyli district of years 2008 and 2018 is given in

Fig.3. The achieved overall classification
accuracies were 95.32% and 95.13% and overall
kappa statistics were 0.9237 and 0.9070

respectively for the classification of 2008 and 2018
images. According to Lea and Curtis (2010),
accuracy assessment reporting requires the overall
classification accuracy above 90% and kappa
statistics above 0.9 which were successfully
achieved in the present research.

The classification results for 2008 and 2018 are
summarized in Table 3. Percentage of classes
based on these results show the land cover/land use
practices observed in the district area during 2008
and 2018. Resultant land cover/land use and
overlay maps generated in ArcGIS 10.1, indicated
a significant shift, the bare lands grew from 64 %
to 75% respectively. These land cover/use
transformations posed a serious threat to district
land resources. Hence, proper management of the
district land is required or else these resources will
soon be lost and no longer be able to play their role
in the socio-economic development of the area.

Table 3 Land cover/land use classes and areas in

hectares.
Land 2008 2018 Gain Loss
use/land
Area Area Area Area
cover (%) (%) (%) (%)
classes (ha) (ha) (ha) (ha)
water | 48620 | 22 | 41990 | 19 4420 | 2
LOW. 24310 | 11 | 8840 | 4 15470 7
vegetation
Bar land |141440| 64 |165750| 75 [24310| 11
High 1 co30 | 3| 4420 | 2 2210 | 1
vegetation

Land pse/land cover map of the Kegevli district
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Figure 3. Classified maps of Kegeyli district (2008
and 2018).

4. Conclusion

Based on the results obtained by the
employment of GIS and RS applications to achieve
the specific research objectives, it is concluded that
the land cover/land use practices in the study area
have altered significantly in 10 years. The land use
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shift in the district indicated a significant shift, the
bare lands grew from 64 % to 75% respectively.
The water classes decreased from 22 % to 19 %
respectively and the low vegetation areas
decreased from 11 % to 4 % respectively, as well
as the high vegetation areas decreased from 3 % to
2 % respectively. The haphazard expansion of the
bare land area in the district was mainly due to lack
of proper management and land use planning since
no satellite monitoring and GIS are generated
before land development in the study area. Based
on these results, we give some recommendations.

- Water use in the district should be properly
regulated.

- The crops types in the district in the area
should be properly placement regulated.

- Creating a land information system (LIS)
about the district.

- Regularly to make monitoring over the land
cover of the district using methods remote sensing.

- To create a plan of the optimal land use in the
district.
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AHHOTauusi. MennopaTtuB Xoiath €MOH Ba YHYMJIOPJWTH TAcT OYJraH KUILIOK XY>KalWTHd epjapy JTOUMO

MaMJIaKkaT WKTUCOTUETH YIYyH 3apapiiil TabCcupiapaaHOoupu Oynmubd xucoOyaHau.

lynmait 6yncama, Oy kabu

epiapJaH acocuil KUIUIOK XY KaJIWUTW SKWHIApH XUCOOJAHTaH - MaxTa Ba Faljla eTHUINTHPHILIA Kaman ¢oiinana-
HUIMO KeNMHMOKJIa. Ym0y Makosaza wmacodanaH 30HIANI MabIyMOTJIapy Ba Jaja KHAMPYB HIUIapU
HaTWKaJIApUHUHT (a3oBuil Taxmwim  opkamn Cypxonmapé Bunosta JKapkypron tymanu™ KaiinapOynox
MupHIIKOpH” MacCUBH XyIyauJa >KOMIAIIraHyHyMJOPJIUIH HAacT Ba MEIHOPAaTHB XO0JaTH EMOH OYJIraH KUIIUIOK
XY)KJINTH epiapuja SKHHIAPHUHT BEeTeTalys )XapaéHMMOHUTOPHHIH XaM/a XOCWIJOPIMKHU Oaiopariaméputid
Oepuiran.MacodanaH 30HIA MabIyMOTIapH cudaruaa, OKOpPUM aHUKIMKIArd Kyn crextopiau “Sentinel 27
CYHBUU WYJIIOMWHWUHT Ky JaBpJM TacBUpJapW xamjaa yiapiaaH ¢oinananuO, spaTwirad XyAyJIHHHT JaHamagT
tumnosioruk Ba NDVI Taxmw kapranapu xucoOaaHaay.

Kaaur cy3nap: Kunutok x¥ykamuru epiapv, XOCHIIOPIHUK, Oamropariami, BereTarws, MacodamaH 30HJIAII,
(azoBuii Taxyw, Sentinel 2 , NDVI, nanamadt

IIpuMeHeHHe rUC U AUCTAHIMOHHOTO 30HAMPOBAHUS B MOHMTOPHHIE M MPOrHO3MPOBAHUY YPOKAHHOCTH
CeJIbCKOXO03SCTBEHHBIX KYJbTYP Ha MAaJONPOAYKTHUBHBIX 3eMJISAX

AHHOTauusi. Menuoparus OECIUIONHBIX 3eMellb U HU3KOYPOXKAHBIE CEThCKOXO3SHCTBEHHBIC YTOJbs BCET/Ia

OBUTH OIHUM W3 CAMBIX MAryOHBIX MOCIEACTBHH U HAI[MOHAJBFHOW SKOHOMHKH. TeM He MeHee, Takhe 3eMIIH

IIIPOKO HCIIOJIF30BAIUCh B OCHOBHBIX CEIBbCKOXO3SHCTBEHHBIX KYJIbTypax - XJOMKe M 3epHe. B maHHOW cTatbe
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OIUCHIBAETCS, KAK MOHUTOPHHI' CEIbCKOXO3IHCTBEHHBIX KYJbTYp M IPOrHO3MPOBAHUE YPOXKAHHOCTH C ITOMOIIBIO
JAHHBIX JUCTaHIMOHHOTO 30HIUPOBAaHMS U NPOCTPAHCTBEHHOI'O aHAIM3a ISl HU3KOYPOXKAHHBIX CEIbCKOXO3SHCT-
BEHHBIX 3€MeNlb, paclojOoXeHHbIX B MaccuBe «KaiiHapOynak Mupumkop» JkapkypraHckoro paiioHa
CypxaHnapbiHCKOW 00aacTH. JlaHHBIE OUCTAHIIMOHHOTO 30HAMPOBAHUS NPEACTABISIIOT COOOH HM300paXKeHUS
BBICOKOT'O pa3peleHus co ciyTHuka «CeHtunen 2y, ¢anbiuusble BeTHbIE KapThl 1 NDVI anannuza mecTHOCTH.

KnroueBble cJI0Ba: CEIbCKOXO3SHCTBEHHBIE YrOAbs, YPOXKalHOCTb, IIPOTHO3MPOBAHHE, PACTHTEIBHOCTS,
JTUCTaHIIMOHHOE 30HINPOBAaHNE, TPOCTPAHCTBEHHBIN aHam3, Sentinel 2, NDVI, manamadr.

APPLICATION OF GIS AND REMOTE SENSING IN CROP MONITORING AND YIELD
FORECASTINGIN CASE OF LOW-YIELDED FARMLANDS

Annotation. Badland reclamation and low-yielded farmlands have always been one of the most detrimental
effects on national economy. Nonetheless, such kind of lands have been used extensively in the major agricultural
crops - cotton and grain.This paper describes how crop monitoring and yield forecasting through remote sensing
data and spatial analysis for low-yielded agricultural lands which are located in the “Kaynarbulak Mirishkor” area of
Jarkurgan district, Surkhandarya region.The remote sensing data are high-resolutionimages of “Sentinel 2” satellite,
false colored and NDVI analysis maps of the area.

Key words: farmlands, yield, forecasting, vegetation, remote sensing, spatial analysis, Sentinel 2, NDVI,
landscape.

Kupum.Byryarn xyHga reoax0opoT THU3UMH
(FAT) Ba macodanman 3onmmamr (M3) TexHomO-
TMSUTAPUHUHT  KUIUIOK XY>KaJIUTWIard axaMHATH
KyHIaH-KyH om0 Oopmoraa. UyHku, mMacodanaH
30HIJAIl MabIyMOTIapH Ba (a30BHH TaxJIHILIAp
OpKaJIM KHMIUIOK XY>KaIUIMHHU IOKOPU aHUKIUKIA
IOPUTHIL, BEreTalys KapaéHUHU Ky3aTHII, XOCHJI-
JOPJIUKHYU OamiopaTiiam, 3apapiaHral Xyayajap-
HUHT KYMaWWIW, TYNPOKHHHT cudar Ba MHUKIOP
KUXaTUJAH XOJAaTUHM AHMKJAI, 3KUH MaiIoH-
JapUHUHT penbeduHu Bu3yautamtupum (1-pacm)
Ba JOUMHH KapTaJallTHPUII  XamAa KHIIOK
XYKQJIUTH SKUHJIAPUHU OKWJIOHA YKOMJIAIITUPHIIL
KaOu MacallaJIapHU XaJl 3TUII UMKOHHUATH MaBxy/l.

Hanagarn YCUMIIMKIApHUHT YCHIIHM, TypH Ba
YIapHUHT XOJIATHHHUHT Y3rapuiny OWiIaH yJapHUHT
CIIEKTPJM KaWTapyBUaHJIMIM XaM Yy3rapaad Ba
y3rapuil KyO CHEKTpAW CceHcopiap EpaaMuaa
VmuaHanmm xampa  kKysatwnaau  (2-pacm). By
KypcaTkuwiap V3 HaBOaTHIA KUIUIOK XY KaJIHTH
EpJapUHUHT YHYMAODPJHWTH Ba XOCHJIOPJIHIH
Oyiinya XyJaoca YMKApUIIIa Ky KeIau.

TaakukoT 00beKTH Ba ycayousaTu. 2019 imn
1 suBap xomatm OYitmua CypxoHAap€ BHUIOATH
KapkyproH TyMaHMHHMHT yMyMHUIl e€p MalaoHHU

¥EY)

81423,0 rekTapHH, KaMH KHIUIOK X3KAIHK ep 1-pacm. Macogazan sonanam a reoax6opor
Typnapn 65‘]ﬁl/lqa 58’8787 FCKTapHI/I, H.IyHI[aH TCXHOJIOFI/I;[JIapI/I OpKaHI/I KHUIIIJIOK X}’)KaHI/IFI/I epnapI/IHI/I
CYFOPHJIAJIUTAH KMIIOK XYXKaJIMK €p MalIoHIapu TANOUK STHII XKapa&HH
19,474.9 rextrapHu Tamkwi sTaau [1].

60 ""..".Zflf"' |. m;-':;“n:‘«:f' ' O'ria nfragel nurer

Cyropunaauran epiapaa OOFIOpYMINK, MEBa-
ca03aBoT, MOJM3, WIIU3-MEBANA MaxCyJIoTiIap
STHLITHPHII OWiaH OMp Karopa, acoCHi TEXHHK
SKMHJIapJaH XHUcOOJaHraH IlaxTa Ba Fajuia
SKMHJAapW eTakun ypuHaa Ttypaau [2]. XKopwit
Hnnia yMyMud CyFOPWIIAIUTaH KHUIJIOK XY >KaJIuK
ep Maiinonnapunan 7065 rekrap maxrta Ba 8180 . ——
reKTap Faula eTHINTUPHIN MAKCaJuaa apaTHIl- 05 AT 08 W da A T A8 & 28 28
raH, XOCHJAOPJMK 3ca, Mocpasumiga 23000 Ba it

71 6 2-pacM. OOBEKTIAPHUHT JIEKTPOMATHHUT
00 TorHa 5Tnb pexanamrupuiran(3]. HYpJIapUHUHT KalTapyBYaHJIMIH Ba CIIEKTP AHAIa30HH

opacunaru OOFTMKINKIATH

Tuprog

Yashil o"simlik

Qaytaruvchanlik (%)
(%]
(=]
T
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TyMaH BWIOATHMHI Caxpo-uyJ MHHTaKacuaa
JKOMITAIITaHIUTH OOMC TaXTaHWHT JPTANUIIap Ba
¥pra mnumap asHU byxopo-102, Hamanran-
77,Cynton, bemkaxpamon Ba JKapkyproH kaOu
HaBJIapU eTUILITUPUIIAIH. Yoy maxra
HaBJIApUHUHT ypTada ycum naspu 100 kyamgan 125
KyHraya[4]. Fanna HaBIapHHUHT 3ca, UCCHUKINKKA
Ba KyprOKUWJIMKKA uugamind Oynran Skcapr,
Xazpatu bammp, boOyp, Acp HaBmapu Xamaa CyB
OwiaH SXIIM TabMUHIAHTAH Xyaymiapnaa ['pom,
Kpacnonap-99 Ba Tans HaBnapu skunanu [5].

Tyman xyaynuma Oup Heda XWJI TYOPOK Typ-
napu Tapkairan Oymm0O, KaitmapOymox Mupwum-
kopu CUY xymynuma acocaH CyFOpWIIaJIUTaH 9yiI-
VTJIOKH, YTIOKU-YYI Ba Cyp TYCIU KYHFUP-YTIOKU
TYNPOKJIapu TapKairad. by kaOu Tynpokiap ypTa,
SHTHMJI KyMOKJIM Ba KyMOKJIM, KyMJIM TapKuOra sra
0ynmub, acocaH KaM, Yyprada, KHACMaH KywWIH
Jlapaxkajia IIypjlaHraH Ba IIypJiaHMaraH TYHpPOK-
nmap xucoOmanamu.Ep ocTu CcyBIapuHHHT CcaTXd
Vpraga 1.5-3 meTpraua [2].

Tagkukor KaltHapOynok MupHIKopy MacCHBH
Xynyaunaru3860 pakamiau 3,5 TekTap MaiioHra
ora maxra pamacupa onaud Oopwmmmgu. 2013 ivn
“Epreome3kamactp” nmaBmaT KymuTacu Tympok-
UIYHOCJIMK Ba arpOKUME UMUK — TaIKUKOT JIaBJiaT
WHCTHTYTH TOMOHHUJAH OJIMO OOpwiraH TaJKu-
KOTJIap HAaTHKACHANIIIA0 YUKHITaH MAaCCUBHUHT
cyropuiamurad epnapu cudaTHHU  Oaxoant
maB3ycuparu 1:10000 macmTabnu kapracu sipa-
TWJITAH Ba yHTa Kypa Ma3Kyp Jiaja MaiJJOHH Ky4JIn
mIypiadrad, cudatu EMOHPOK Ba TYIMPOFUHUHT
OoHuTeT OayT 38 OaJTHH TAIIKIII TTaH.

MaccuB XymyAWHU TaJIKHK OSTHUII MaKcaauaa
“Sentinel 2”cyHbuH HYNIOMIMIAPHHUHT  KYTI-
JIABpJIM KOCMHUK TacBUpIapuiaH QoinanaHmig.
Sentinel 2 cynsbmii Hynnomm Espona Uttndoxu-
HuHr Copernicus JacTypu TOMOHUJAH sSpaTHITaH
Maxcyc CyHBbHH Hymmomr OYiamb, yHMHT Baszudacu
KHMMaTIH ~ MabJlyMOTJIADHH Ba  CypariapHU
eTkasub TypumgaH wubopat. Maskyp CyHBUH
Wynpommap 3KMH MalloHJIapu Ba YCUMIIMKIAPHU
Ky3aTHII MaKCaJWa WHHOBAIIMOH KEHT II0JIOCAIIN
Xamjia IOKOPH THHUKJIWKIATU (MUKCeIap yadaMu
10m x 10m) 13 Ta cmeKTpiaM KOCMHK CypaTiapHH
Epra y3atu® Typaau[6]. Acocuii MyXHM >KHXAaTH
HIYHIAKW,YIIOYy CYHBUH Wynaom Xap 5 KyH
WHTEpBaa XyAyJHUHT SIHTWIAHTAH TacBHpIIa-
PHUHM eTKa3u0 OepHIll KOOWISTHTa 3ra.

Wznanum onn® Oopuinaérran mana MaimaoHUIA
FY3aHHUHT BETETAIMACUHU, SHHU UYUTUTHU DKUIIH-
muaad 0omnriad, 7o MUIMMO ETHIIHITATada OyiaraH
apaCHHU Ky3aTHII Ba XOCHIJIOPIMKHU Oamopar-
nmam Makcaauna 2019 vunuauar 10 ampen, 5 Mmai,
24 wioHb, 9 utonb, 29 uions Ba 23 aBryCT caHa-
Japuja cypaTra OJHHTaH KOCMHK TacBUpPIapu
I0KJIa0 OJMHAM  BaTacBUpjapra aTMoc(epuk

Ty3aTum Kuputwind. CYHrpa KOCMHK CypaTiiap-
HUHT 8-4-3 (MH(PPaAKU3UI-KAZHI-SIII) KOMOMHA-
UsUTapu EpaamMunia XyAayAyHUHT JaHAmagT-THIO-
JIOTUK KapTalapu spaTtwiad. by 3ca, nana maiinon-
Japyjard SKMHIAPHUHT YCUITUHHU Ky3aTHINTa Ky
kenaau. by kaOm kapTaJapHMHT TaOWUHl ONTHK
TacBUpPJApIAH acoCUil (apKau >KWUXaTH, OIAUN
WHCOH KY3W WAPOK OTMalurad crexkTpiap
(mabpakm3mI, KUCKa WHPpaKU3WiI, TepMal Ba
Oomkamap) XxaM KOMOWHAIMSAIA HUINTHPOK STHIIU
MYMKWH.

Iysauar 6unan 6up xatopma, NDVI (Hopmai
YCHUMJIMK YCHUIIMHUHT HUCOMI KYpcaTruiu) TaxJiu-
JU OpPKaJIHM SKHWH JaJIaJApUHUHT SIIHJUTHK KypcaT-
KUYJIapy aHUK1a0 ouHIH (3-pacMm).

[Iynunrnex, MmaccuBja sxoinamran 11 ta ky3a-
TYB KyAyKJIapuJaH XKOPHA WHITHUHT UKKUHYH YO-
parvuia ONMHTaH MabJIyMOTJIAp acoChaa XyATyHHHT
€p OCTH CyBJIapH CaTX{ Ba MUHEpaIH3aIMsUIaHT aH-
JIUTY UHTEPIOIAIUS YCYIIA OPKAIIN TaXJ I KHITHH-

. (4-pacm).
ONWHraH HATWKAIAPHUHT WIIOHWINIUTH Ba
KaHYaJIMK  OJKOWJard  xojarra  SIKHHJIUTHHH

TaKKOCJaIll MaKcaauaa, TAaKuK dTHIAETraH jaa
Mavimornman 15 ta GPS HyKramapum omuHIu.
OnuHra" HyKTajap, Fy3a MalJIoHUIarw Typiauda
XOJIATIIAPHU U30XJIaiTH.

TagKuKOT HATHKAJapH Ba  YJIAPHHHT
TaxJuiam. MaccuB Xyaynuaa xouamran 3860
pakaMiM maxta jajia MaimoHuga oaud OOpHITaH
TAQAKUKOTIAP IIYHW KYpCaTaJuKH, BereTalus
JKapaéHU Jaja MaWgoHM OVinmab HopMmal Ked-
ManraH (3-pacm). bynra acocuii cababmap KuiuoO,
TYNPOKHUHT ~MEXAaHUK TapKuOW, arpoTeXHUK
TagOMpPIAPHUHT KaM OJUO OOPIMIITaHIHTH, CYFO-
PHUIIHUA TU3UMIM Hyira KyWuiMaraljiurd, MeHH-
pan YFuTIapHHHT KaMm capduaHumuy Ba Oori-
KamapHu KupuTHIl MyMkuH. llyHWHT Owian
OmpKaTopja epHUHT MEJHOPAaTHB XOJATH XaM
VCUMIIMKHUHT ~ HOpPMall YCHIMM Y4yH KarTa
axamuarra dra. 4-pacMiaH = IIyHH  KYpHII
MYMKHHKH, TaJAKUKOT JajlaCHJiard ep OCTH
cyBmapu catxm 1,57-1,80 mMerp Ba ep ocTH
CYBIAPMHUHI  MeHHpanu3auunaHrannura  1,40-
1,60 r/n Oynran xymynna skoimaimrad. FyzaHusr
w3 YK wigusnura Ba - 1,5-2,0 meTp
YyKypJIMKKa KApUO OOpWIIMHU WHOOATra OJIcak,
Oy HaTIKa cayOuii XMCOOIaHa/IH.

NDVI taxnunu,xoiira 6opu6 GPSpa onuHran
HyKTaJlap Ba yJApPHHUHT XOJaThra OCpuiiraH U30X-
napaaH  QoiinanaHnO,XOCHIIOPIUKHE  Oamopar-
Jam Kapracu unuiad dukuian(S-pacM). TaakukoT
nmanacuanAr23.08.2019  #imm  xomatm  Oyimda
NDVIuaunr sar kam kuiimMatu(.21 HU 3HT I0KOpHU
kuiiMaTty 3ca, 0.53 Hu tamkun 3tau. XKoiira 60pud
OJIMHTaH HATIDKaNap OWIIaH TAaKKOCJIaHTaH/Ia axTa
Jamanapuan  NDVI  kypcaTrmumHH 5Hr  KaM
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kuiivat 0.35 naH rokopu OynraHnma, XOCHIIOP-
JUTH MaBXyJa OYJIMIIM MyMKWH JieraH Xyjocara
kemuaad. NDVI xypcarruun 0.35 gan rokopu

Oynran MaiimoHnap axpaTu® onuHraHaa, Qakar-
ruHa 2.27 (64 %)ra ep MaiiioHUa XOCHIIIOPIUTU
MaBXYy] F{3a MaliJOHU aHUKJIAH]IH.

10.04.2019 .

05.05.2019 .

24.06.2019 i.

09.07.2019 .

L

29.07.2019 i

23.08.2019 .

3-pacm. Xynyauaru Bereraius sxapaéHuHu nanmamadT THIoJoruK kapracu Ba NDVI taxnunu éprnamusia
Ky3aTuml. TaaKuK 3THIAaETTraH IMaxTa Jajacy alloXpaa yerapanad KyHuiraH.
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4-pacMm. MaccuB Xyyauza »koiamras Ky3aTyB
KyAyKJIapuiaH XKOpui Hua ONMHraH MabIyMOTiap
acocu/ia UIUIad YMKWITaH TaXJIMINK KapTa. A - ep OCTH
CYBJIAPMHUHT MEHHpaIu3alsianranury (rp/n), b - ep
OCTH CYBJIAPUHHHT CaTXHU (M).
TagkukoT pajacMHUHr Oayul  OOHUTETUHU
nHoOaTra 0Jind, XOCWIHU Xuco0Jjacax,

X=Px04x5=227%x04%x38=345y
TEHT Oymanu.

Acmuma xocun  aca, 53,2y  Oynmumm
pexanamtupuwirad. by  xomatma  Kypuiuinu
KyTwiaérras 3apap 18,7 11 ra TeHr 0¥IMOKIa.

5-pacm. ITaxTa nana maigonugad NDVI taxiunu
OpKaJIH XOCHIZAOPIUTY MaBxKy Il OYIIraH XyayaaapHu
QXpaTuO ONHUII XKapaCHH.

Xynoca YpHUAA IIYHH aUTHII )KOU3KH, Macoda-
JIaH 30HAJIall Ba Te0ax00poT TH3UMHU AAaCTypiapuu
épraMua KHUIUJIOK XY>KaIWTH COXacHIard KyIurad
TaAOWpIIapHU caMapaiu Hynra KyWHIga MyXuM
axamuaT kacoO stagu. ByHUHT y4yH acocuiicu nac-
Typui KypuiMajap Ba KOMIIBIOTEp TEXHOJOIHUs-
JapuIaH IOKOpH Japaxana (oiimganana onum
OwaH Oup Karop/a KYJUIaHWII COXacu OyHnuva Ha-
3apuii Ba aMaiuii OMJIMMIIApHH XaM pPHBOKJIaH-
TUPUII 3apyp.

Anaduéraap:

1. V36ekucron PecnyGmukacuunur2019 iimn 1
sHBap Xoxatu OYiinda Ep dhonmm.

2. V36exucron Pecry6mukacuEp pecypenapu, reo-
Je3ws, Kaprorpadus Ba J[daBlaT KaJacTpW JaBiaT
kymutacu TympoKIIyHOCIMK Ba arpoKUME MIMMIA-
TaJIKUKOT JajaT MHCTUTYTUHUHT CypXoHIapé BUIOSATH
KapkyproH TyMaHMIard MAacCHBJIApUHH CyFOpWJIa-
JUraH ep MalJOHJIAPHHUHT TYIPOK XapUTalapuHH
TY3WII Ba TYNPOKIApHM Oaxojaml HILIapura TYLIWH-
tipum xatu. TommkeHt - 2013. 380.

3. V36exucron PecryGnukacu KHIIIOK XyKaauru
Ba3HPIIUTH XUCOOOTIAPH.

4.  http://agro.uz/uz/information/about _agriculture-
/435/5677/

5. http://agro.uz/uz/information/about_agriculture
/435/5757/

6. https://www.copernicus.eu/en/media/images/-
sentinel- 2- high-resolution-and-multispectral

INAXAPJAPHUHI IOBKUH XAPUTACHUHU APATUIIIATU I'EOJE3HUK,
KAPTOT'PA®UK WJIMHUI ACOCJIAPH

Hcaxos 3.X, Tyxramumes 11111,
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AnHoTanusi. B 1aHHO! cTaThe ONMCHIBAETCS MOPSIOK BBINOJIHEHMS TI'€0JIe3MYECKOr0 M KapTorpaduueckoro
KapTorpaMpoBaHHsl TOPOACKUX IIyMOBBIX KapT. COBpeMEHHBIE reofe3ndeckue (IIyMOMETpHYECKue) HpHOOpHI
HCHOJB3YIOTCS AN M3MEPEHMS IIYMOBBIX YacTOT U KOOPAMHAT Mpejena LUIYMOBOTO BO3JEHCTBUS Ha TOPOJCKHE
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3JIaHUsI ¥ COOPYXKCHHUS C UCIOJb30BaHUueM TeXHOIOruu GPS 1 00paboTku n3MEpeHHBIX TaHHBIX C UCHOJIh30BAHUCM
COBPEMCHHOTO T'e0JIC3MYECKOr0 MporpaMMHOTo obecreueHus (Panorama). Kpome Toro, ¢ moMoIneko mporpaMMHOTO
obOecrieueHnss Panorama kapra MmpeaoCTaBIsACT MOAPOOHYHO HMH(MOPMALUIO O IMPOIECCEe YCTAHOBICHHS MPEICIIOB
pacmpesiienieHusl ImyMa II0 TOPU30HTANIM, a TaKkKe O IMPOIECCe CO3JAaHUS M pPUCOBAHUS IYMOBBIX KapT C
UCIIOJIE30BAaHUEM KapTOrpaQUUECKIX CHMBOJIOB.

KiiroueBble ¢j10Ba M BbIPa:KeHHUsI: IIIyMOBasi KapTa, Imrymometp, mymMm, 60 nb, GPS, Panorama, ropu3onTanm,
LCHTpabHAs HEPBHAsI CHCTEMa, MOJyIIApUe TOJOBHOIO MO3ra, CepIAeYHO-COCYAHUCTas (pyHKUMS, HAPYIIEHHE CHA,
3[I0POBbE YEIOBEKA, PEryJIsIHs, MEraroJuc, MOHUTOPHHT.

Annotation. This article describes the procedure for performing geodetic and cartographic mapping of urban
noise maps. Modern geodetic (shumometric) devices used to measure noise frequencies, and the coordinates of the
limit of noise impact on urban buildings and structures using GPS technology and processing of measured data
using modern geodetic software (Panorama). In addition, using Panorama software, the map provides detailed
information on the process of establishing the noise distribution limits horizontally, as well as the process of creating

and drawing noise cards using cartographic symbols.

Key words and expressions: Noise card, shumometer, noise, 60 nb, GPS, Panorama, horizontal, central
nervous system, cerebral hemisphere, heart and vascular function, sleep disturbance, human health, regulation,

megalopolis, monitoring.

Kupum. busra MabiyMKd pHBOXKIIAHTAH Ia-
xapJap/a IMOBKUH JapakacH JKy/aa I0oKOpH OYiam.
bynapra 3aBox, (aOpuka, mexyiap, adporopT, Te-
MUp Ba aBTOMOOWI WyJlapujard TPaHCIIOPT
BOCHTaJapuaH, KOMMYHUKalUsiIap Ba OOIIKa
o0BeKTIIapaaH TapKajaauraH moBKuHAMp. Camap-
KaH[I IMaxpujaa CYHITH HWUIapaa aBTOMOOWILIAP
COHMHUHT CE3WJIApIIU YCHIIH, IIaXxap WIHJATH FOK
TalllMIl XQKMUHUHT OLIMIIA WY  XapakaTu
MMTOBKUHJIAPWHHUHT KYTIaHUIIATa OO KEIMOK/IA.

[Taxap Maxamna nuku ymnapuna 60 nb nan
OIIMal/IM JICKUH MaXapHUHT MaKa3uil CepIIOBKUH
kyuanapuga 70-80 nb man ommb Oopmokaa. by
IIOBKMHHUHT  TaOWaTH  MalldHAJIap OKHMHIa
oornuk. llloBKMH/IAH IOpaK KaCcaJUTUTH, aTePOCKIIe-
P03, KOH TOMHp, aca0d TH3UMHU OWJIaH KacajlaHTaH
raxap axoJHCH a3usT YeKau.

IlloBKkMH WHCOH OpraHM3MHra KyilHgarmda
TabCUP ITATH:

® UHCOHHUHT MapKa3uil acad CHCTEMacHra,;

e0OImI MHS SpUM [Iapjapu  TapaHTJAIIHO,
WHCOHJIa YapUYOKJINK KeTTNO YHKaIn;

e 0/1aM Oe30BTaJIaHAIM;

® SIIUTHUII CE3TUCH MACAS/IN;

® UHCOHHUHT  JWKKAT  KWJIHII
Oy3wnanu;

® I0paK Ba KOH TOMHP QYHKIHUACH Oy3UIIa Iy,

e yiiKyJla Yy4MIll, XK JaM OJIMAaCIUK X0Julapu
Ky3aTHJIa]IH.

[lloBkuHHU Xap OHp HWHCOH Xap Xui KaOyl
KWJIUIIA MYMKAH Ba Yy KyHugarunapra OOFIHK
OYnmamu: WHCOH caJoMaTiurura, KangusaTura,
éIMra Ba Xx0Kas3oJiapra;

[lloBkuH ManOamapura KyWHUIOarwiap KUPaIu:
aBTOTAHCIIOPT, TEMUP WYJI TPAHCIOPTHUIAH, CaMO-
néTnapnaH, TabuMi MIOBKWH, CaHOAT KOPXOHaja-
pUliaH, Typap >KoujapaaH, KypwIHil MaiJOHUIaH,
EKUITFM KyWuin maxoOvanapujaaH, axoJujaH, cTa-

KOOWJIUATH

JOUOHJIAapJaH, MakTal Ba Oonanap OoryanapuaaH Ba
xakozanapaas [1, 2].

ATpodh-MyxuT oMuiIH cudaruia IIOBKUH Oapya
KacOMi KacaJUIMKIapHUHT 15 Qou3uMHM Tamkui
Kunaan., Mnora® uukapumn skapaHu — IIOBKUH
cajioMaTIMKKa calOuil TabCUp KWIaAW Ba KacOWi
Kacauukiapra onu6 kenumu MyMKuH. [1loBKuH-
HU MyHTa3aM paBHIIJa MOHHTOPWHT KHJIUII Ba
JOMMHH MOHHMTOPWHT KHJIIMAacJAaH KaTTa Meraro-
JUCIApHA SHAAA PUBOXJIAHTHPHUII MYMKHH 3Mac.
Perynsmus Ba MOHUTOPHHT THU3UMUHH SIPATHII
y4yH OONUTAHFUY HYKTacu Oy XyJIyIHUHT IIOBKUH
XapUTaCUIUD.

TaAKMKOTHUHT J0J3ap0JMId Ba MAaKCaAU.
[[MaxapHUHT Maxcyc OJIIEKTPOH KYpUHHIIIATH
Maxcyc HMIOBKMH TapKaJIWII XapUTACHHH SPaTUIIIA
Ba SHTH YCIyOMHH TaKOMIUIAIITHPHUIINAA, KapTa-
HUHT JIOWUXAaCUHU TY3UIIJaH OJJUH TypiIH KapTo-
rpaduk mMarepuainiapau Tyriad CamapkaHj miax-
pU XyIayAu Xap TomoHiama ypranunanau. [Ilaxap-
HUHT OOII JIONMXACUHWHT SPATHINAA NIOBKUHHU
TapKaJIMIIK Ba Ky4YWHH IBTHOOpPra OJiraH XoJjjaa
KyWMJIarujiapHy JioMMXalalijga Ba Kypullga Xu-
cobra OJuII JIO3UM: a3pONOPT, TEMHP WYy,
aBTOMOOWJI TPAHCTIOPT KOMMYHUKAIUSIIAPHY; SIIAIIT
MAaCCHUBJIAPUHHU KOMIAIITUPHUILL, KyKajgaM3opJarl-
TUPHII Ba OOOJOHJAIITHUPHUIN, KENTyCHAa KypH-
JUINA MYJDKaJUIaHTaH MalIoHIap; caHoaT Kop-
XOHajapu; MabMypHii Ba MaWIINA  XWU3MAaT
KYpcaTull OWMHOJAPWHH >KOUAIITHPHII, XKaMoaT
JlaM OJIUII ~ HMCTUPOXAT OOFJIAPWHM SPATHIN Ba
oomkanap.

[Ilaxap Ba dmiaill MacCUBIApUHU JIOHUXA KH-
JUIIIA WIUIATWIAITA Ba Makcaara MYBOQHUKINTH
Oyiinua MalpoHnmapra axparu0, derapanad 4uKu-
Jaad MacajlaH: SIIall MacCHBH, CaHOAT TyMaHH,
MaMIIM-XU3MaT MalJoHJapyd Ba TalllKU TpaHC-
MOPT, KaTTa TPAaHCHOPT OKMMHUTA 3Tra MarucTpal
KyJajmap sIIam MAaCcCUBIAPHUHH KEeCUO YTMAacIuK
kepak. I1loBkuH OamaHMIUTUHN OOBECKTHB YITdarr
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V4yH Maxcyc acOoOyap WIOBKWMH Yirdarudiap
(myMomeprnap) KyJDIaHWIAmA. XO03Upaa Xap Xuil
IIOBKMH yidamr acOoOmapu  MaBXyHd, XaTTo
tenedoHra xaMm gactyp Epaamuaa Iokiaad oxmub
yngam MyMmKuH. byHman tamkapu “HMHCcmekTop”
IIIOBKWH yJIdarud KeHT KYJUTaHHWIMOKIa. by ac606
IIOBKMHHU, TOBYII TEOPAaHUIUIAPUHUA  JJICKTP
TeOpaHuIIapura aiaHTHpagurad MUKpodoHIaH
noopar. llloBkuH yiryarnyna TeOpaHuIIap KyJai-
TUPWJIA/IN, CO3JIaHAIN Ba YpTadya KyBBaTH JCIUOECI
XUcoOHuIa JapaxkaqaHraH MHUKpoamrepMmeTp Epna-
MHJIa YI4YaHaaud. XapuTallapHU spaTHIla 3HT
MYyXUM OMHJUTIApAaH Oupy — Oy WIMHI acoCiIaHTaH
METOJI0NIOTUK EHpommuaup. by omummiap xapura-
JAMTHPHIN Kapa€HU YCIyOWHH, reorpauk Ku-
XaTnaH MaHOaNapHW TYFpU TaxXJIMJI KWIHAIIHH Ba
XapuTaja Ma3MyHHU aHUK wuQogasanHu acoc-
naiinn. Muprk maxapiapaa Kyda MOBKHHE HHIAra
Vypraya 1ab nan optub 6opmoxaa [3].

Va4anran MabaymoTiiap KaiiTa umuiann. bus
Camapkana maxpu Mup3o YnyrOek Kydacuaaru
NIOBKWHHH TaXJIWJI KWJIUII YI9yH 00BEKT cudaTuia
acoc Kwiu0O onauk. By epma MIOBKMHHU OwWTTa
OuHora TtabcupuHM Ypranamu3. Kjyuama GPS
npuémMHuUTH EpmamMuga 3 Ta TEONE3WK  acoc
HyKTaJlapHUd sipaTHO, yJapHM  KOOpAWHATa Ba
OalaHTUKIApUHU aHUKIA0 oylaMu3. BUHOHHWHT
OpKa TOMOHHJIA XaM XyJITH IIyH/Ial T€0Ie3HUK acoc
HyKTaJapuHu sipatnd omamu3. KysartyBHu amanra
OIIMPHUITUMHU3 YUYYH acOC HYKTAJIAPHHWHT YCTHTa
IIOBKHUH YmJam acOo0uHH (IIyMOMETp) YpHATHO
aptamad coar 6:00 man xeuku 20:00raua yagarmn
uiiapu oaud oopwiaun. Kyzarumurap xap 1 coar
OopajWfujia amajra OIIMPIINO JKypHaira Kaum
KHJIUHUO OOPHIIIH.

BUHOHMHT OJAM TOMOHHIArW acoc HyKTa-
JapJiaH OJIMHTaH MOBKUH HATHXKanapy 1-kanBania
KEINTUPUIITaH.

BuHOHMHT OpKa TOMOHHIaTH acOC HyKTajdapaaH

ONIMHTaH IIOBKWH  HAaTWKalapu 2-)KagBaija
KEJITUPUIITaH.
2-KaaBan
Kysarys IymomeTp KyiuO yirqaHraH
coHn Bakr HyKTaJap
1-HyKTa 2-HyKTa 3-HyKTa

1 6% 30 25 30

2 7% 55 45 50

3 g0 50 55 58

4 9% 50 50 55

5 10% 48 47 52

6 11% 59 51 52

7 1200 56 52 53

8 13% 54 51 53

9 14% 55 53 52

10 15% 55 52 53

11 16% 53 51 51

12 17% 54 52 54

13 18% 53 52 53

14 19% 50 49 48

15 20% 46 45 46

1-xaaBan
Kysa [Iymomerp Kyiub ymaanran
ZOHTHYB Bakr HyKTajap
1-HyKTa 2-HyKTa 3-HyKTa
1 6% 40 40 40
2 7% 60 61 62
3 g0 65 66 65
4 9% 70 72 70
5 10% 69 68 65
6 11% 67 69 66
7 12% 75 76 72
8 13% 68 69 67
9 14% 73 70 70
10 15% 69 68 71
11 16% 68 67 70
12 17% 72 73 72
13 18% 69 67 67
14 19% 65 66 64
15 20% 62 63 62

bu3 moOBKWH Viyamn HATM)KACHHU Xap XHI
JuarpamMma KypUHUIIAIA KYPCATUIIMMUA3 MYMKHH.,
Jlekurn ropmM3OHTaNm OWIaH KypCaTUIIMMH3IA
OMHOHMHT WYKH TOMOHHTa KHpWUO OOpuIm, OWHO
Ba INIOBKMHHUHT KaHIal TapKaJWIl WHCOHJApra
TabCUP JAPAKACUHU KYPUITUMHU3 MYMKHUH. Mup30
VYnyrOek kydyacu 75 YWHHUHT MIOBKWH OaTaHIIATH

amanga ymyann6, (l-xagsan), (-2xagsan) 1-b
Jla  TOPU3OHTAJLIAP opanufu  2-MeTplaH
VTKa3UJITaH. IlloBKMH  TapKaJWUIIUHUHT
Tonorpad vk IIaHu 1-pacMaa KeITHPHUITaH.
S A f a
‘ =03 . 4 i .
y prz i T ,}'\—_: y .'_""w-.
=8 : = |
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1-pacwm. I1IoBKUH TapKaJTUIIAHAHT TOTOTPpa(UK TIaHA

Camapkana TIIaxpwHH Kyda Ba  Hymmap
TYFpUCHIA CXEMAJIM XapUTACHHH TY3HII OVinda
MaHOanap Hurmnmub OopwiMmokiga. by wumma
IIOBKUH XapUTACHHU  APAaTUIl  acOCIapUHHHT
TaKOMIJUIAIITAPUIT (MOAEITHHHU SPATHIN) HILIAPH
om0 Oopwiy.

Xysoca Ba Ba KYyTHJIA€TraH HaTHka. Xyjoca
KWIuO adtagurad OVIICaKk IIOBKHHJIAPHHUHI YacTO-
TACHHHM aHWKJAIIJa 3aMOHABUH Te0/e3UK (IIyMO-
MeTp) acOoOmapHM KyJJIaHWITaHZa Xama LIOB-
KWHHHHT [IaxapAard OMHO Ba MIIOOTIAapra TabCHp
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yerapacu koopauHatanapuau GPS TexHomoruscu-
maH (oimamaHWiITaHAa MIOBKWH KapTajlapUHUHT
AHUKJIVK Japakacu aH4ya FOKOpU Ba caMapaliu
Oymagu. YHAAH Takapy YI9aHraH MabJIyMoTiap-
naH doimamanud Panorama mactypuma ITOBKUH
KapTacHHU SIPATUII YIYH IIOBKUHHUHT TapKaJIHII
YyerapacMH{d TOPH30HTAJUIAp EpAaMuaa Oesruiail
Ba KapTorpaduk maptau Oenrminap Epaamuma
IIOBKHH KapTaJapyuHU SPATHII XaMIa pacMHIIaII-
TUPHII >Kapa€HU JKyAa COJIa IKAHIUTHH KYPHUIITH-
mu3 MymkuH. KonaBepca ymOy IIOBKHMH KapTa-
JApYHU SpaTHIl METOAMKAcHAaH OoIIKa IIaxap-

JAPHUHT IOBKUH KapTaJapUHU SIPATHIN YIyH
(dhoitnananuica Oymaam.
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OPI'AHM3AIIMA PAIIMOHAJIBHOT'O UCITOJIB30OBAHUS 3EMEJIb B PECITYBJIUKE
KAPAKAJIMAKCTAH C YYETOM IIPUPOABIX ®AKTOPOB

Age36aeB C. — 1.3.H., npodeccop,. ABe3daes O.C., Hlapumnos C.P.
TamKeHTCKUI HHCTUTYT WHXCHEPOB UPPUTAIIUN ¥ MEXaHU3AIINHU CEITbCKOTO X03icTBa, Tamkent, Y30eKknucTaH.
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AnHoTanmmsi: B crartbe paccMmaTpuBalOTCS BIMSHUE pa3IMYHBIX INPHUPOAHBIX (AKTOPOB TEPPUTOPUHM Ha
YPOKallHOCTb CENbCKOXO3AHCTBEHHBIX KyJlbTyp. lIpuBeneHa MeTOIUKAa OLEHKH MOTEHIHAIbHONH MPUTrOJHOCTU
TEPPUTOPUIL IUIS1 CENILCKOTO XO35HCTBAa U yueTa 3TUX (PAaKTOPOB MpU OpraHU3alUy PAlOHAIBHOTO MCHOIB30BaHUS

3eMeJb CEIbCKOXO03IMCTBEHHOTO HA3HAYCHUS.

KuroueBble ciaoBa: Onomacca, MOTCHIMAIBHBIA YpOXKaid, NEHCTBUTEIHLHO BO3MOXHBIA ypokald, aKTHBHAs

pammanysa, TPOAYKTHUBHAs BJIara, BOIOIOTPEOICHHUS,

HCKYCCTBEHHOE OpOLICHHE,

(bunpTpanusa, uCHIapeHue,

Opranu3anus UCIOJIb30BaHUA 3E€MEJIb OITUMHU3AIIUA PA3SMCIICHUA CEIIbCKOXO03STMCTBEHHBIX KYJIbTYDP.

Kopakoanorucron Pecnydoiukacuaa epaapaaH oKWJIoHa (oigalaHUIIHUA Ta0Ui OMUJIJIApHM XHCOOTa
0JITaH X0JI2 TAUIKHJI dTHII
AnHOTamus: Makonajga XyayJ TaOWH IIAPOUTHHHUHT Xap XWJ OMIJUIAPHHUHT KHIUIOK XY)KAJIWK SKUHIAPH
XOCWIJIOPJIUTUTA TABCUPH TaXJIMJI ITWITaH. XyIyTHUHT KUILIOK XYKAJUTH YYyH SPOKIHINK TapaKaCHHU 0ax0Jamt
Ba KHIUIOK XY XKaJUrura MyJDKaJUIaHTaH epiapJaH (OHTaJaHUIIHA caMapald TANIKWI STHIIA YIIOY OMHIUIAPHH

XHMCOOTa OJIMII YCITyOH KeITHPUIITaH.

Tasinu cy3aap: OMONOTMK MaxCyJJIOPJIUK, OMOMacca, MOTeHCHall XOCHILIOPIINK, XaKUKaTaH OJMHUIIN MYMKUH
XOCHJIIOPJIUK, (Daojl pamuarcusi, yHyMAOp HaMJIMK, CYB HCTEMOJIM, CyHUH CyFOpHII, (UIbTpIaHUIL, OyFJIaHMII,
epiapad GoiaNaHUIIHN TAIKWI 3TUII, KHIUIOK XY KaJINK SKUHIAPHUHN ONTUMAI KOMIAII THPHIIL.

Organization of rational land use in Karakalpakstan Republic taking into account natural factors
Abstract: The article discusses the influence of various natural factors of the territory on crop productivity. The
technique of assessing the potential suitability of the territories for agriculture and taking these factors into account
when organizing the rational use of agricultural land is given
Key words: biomass, potential yield, really possible yield, active radiation, productive moisture, water
consumption, artificial irrigation, filtration, evaporation, organization of land use, optimization of crop distribution.

BBenenune. Poct HaceneHus, MmoBellicHUe OJia-
TOCOCTOSIHUS JIIOJAEH M pOCT MOTpeONeHus, pas-
BUTHE TPOMBIIIICHHOCTH TPEOYIOT BCECTOPOHHETO
YBEIMYEHHUS IPOU3BOJICTBA CEIBCKOXO3SHCTBEH-
HOW TIPOAYKIMH, YyIydIIeHHs ee KadecTBa u
accoptuMmenTta. OTCIOJ]a BBITCKAaeT OOBEKTHUBHAS
HE00X0AMMOCTh (0COOCHHO B apHIHBIX PETHOHAX C
OTpaHWYEHHBIMHU BOJHBIMHU peCypcaMu JUIsl OpoIIIe-
HUS) TIOCTOSHHOTO TIOBBIIICHUS  ILIOJOPOIUS
3eMJIH.

IIpencioBue. MHOTME yyeHbIE yKa3blBaJld Ha
TO, YTO TIOJOPOJNE 3EMJIM BO MHOI'OM 3aBUCHUT OT
npupoassix ¢akropoB. Tak B.B.Jloky4yaes mucai,
YTO TUTIOAOPOINE 3EMIIH 3aBUCHUT OT “‘(pakTopoB -
MOYBOOOpa3oBaTeNieii: KJIMMara IaHHOW CTpaHBI,

pacTUTENbHBIX U JKMBOTHBIX OPraHU3MOB W,
HAaKOHEI], TeX TOPHBIX MOPOJA, HAa KOTOPBIX JIEKUT
HeIHE TIouBa” (3, ¢.311).

W3 npupomHbIx (HaKTOpPOB Ha IPOHU3BOIUTEINb-
HOCTh 3€MJM B HauOOJbIIEH CTEIEHU BIMSIOT
COJIHEYHAs paauanus, Temio u Buara. llpu
HBIHEIIHEM YPOBHE Pa3BUTUS IPOU3BOAUTENIBHBIX
CHJI €Ille HEBO3MOXXHO CO3/1aHHE HCKYCCTBEHHOI'O
TEIJa U COJIHEYHOW PaJMalllH, a TAK)KE BBI3BIBATH
aTMocepHbIE OCagKd B  MPOM3BOJCTBEHHBIX
MmacmTabax. Ho MOXXHO M Hy)XHO HCIOJIB30BaTh
UMEIOUINICS TPUPOAHBIA KOMIUIEKC B MOJHOU
Mepe, IyTeM YCTAaHOBJICHHUS COOTBETCTBYIOLIEH
nuddepeHINPOBaHHON CIICIHATN3AIIUN PAaHOHOB 1
XO34HCTB 110 NPOU3BOJCTBY OIPEIEICHHBIX BUJIOB
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HPOIYKIHUH.

IMon BmustHMEM MpUPOIHBIX (DaKTOpoB (hopmu-
pyercst Ouomnoruyeckasl (€CTECTBEHHAs) NPOIYK-
TUBHOCTH 3eMJIH. CelbCKOXO3SICTBEHHOE IPOU3-
BOJICTBO BEIETCS HA 3eMJIIX C PA3IMYHBIMHU HpH-
POAHBIMH YCIIOBUSIMH H, MO3TOMY, €CTECTBEHHAS
UX TPOAYKTUBHOCTH (OHOJIIOTMYECKasi) CHIBHO
pasnmyaeTcs.

Metonpl. 714 mIaHUpPOBaHUSA M OpraHU3AUU
palMOHATIBHOTO  MCIMOJB30BAaHUA  3€MEJBHBIX
peCypcoB, BaKHOE 3HA4YEHHE HMEET HU3y4YeHHeE
BIMSHUSL PA3IMYHBIX HPUPOTHBIX (DAKTOPOB Ha
¢dhopmupoBanue OGuomMacchl (OHOJIOTHYECKYIO TPO-
OYKTUBHOCTB) M OLICHKA MOTEHLIUAILHON MPOAYK-

TUBHOCTH 3€MeJb, HWCXOAS U3 EeCTECTBEHHBIX
MIPUPOIHBIX YCIOBUH.
PanyionansHO€  KCMONB30BAaHUE  MOPUPOJHBIX

peCypcoB U 3eMiTH TpeOyeT onpeaeeHus (OICHKN)
MaKCHUMaJIbHOTO WM IOTEHLUHUAILHOIO ypoxas
(ITY) BO3menbIBa€MBIX KyJIbTYp, ACHCTBUTEIBHO
BO3MOXKHOTO ypoxas ([IBY), a Takxke paxTuuecku
moJiyqaeMoro B ycioBusx mpomsBoactea (VYII),
BBISBJICHHS NPUYMH HMX HECOOTBETCTBUS H
omnpeAeNeHusl MyTed TIepexoja OT HHU3KOro K
MaKCHUMaJIbHOMY YPOBHIO.

buomacca pacrenuii popmupyeTcss B mporiecce
(doTocuHTE3a B pE3yNbTaTe HMCIOJIL30BAHUS JHEP-
THH COJIHEUHOU panuanuu. [lpu 3Tom oOpasyercs
90-95% opraHMYecKMX BEIIECTB, a Ha JOJIO0
JJIEMEHTOB MHUHEPAJIBHOTO MUTAHUS MPHUXOAMUTCS
b 5-10% cyxoif Maccsl ypoxasi.

MaxkcumanbHBI WM TOTEHIUAIBHBIN ypoXkai
— 3TO TOT, KOTOPBI MOKET OBITh MOJYYEH B OITHU-
MaJIbHBIX TPHUPOAHBIX ychoBusxX. s ompene-
JIEHUS IOTEHIIUATBHON YpOXKaHOCTH UCIIONIB3YIOT
(OTOCHUHTETHYECKYIO aKTUBHYIO panuanmio
(®AP). [lna ompeneneHus] MOTEHUUAIBHOH YpoO-
*KaiiHocTh ToBapHOM mpoxykuun (ITY  T.m.)
UCIOJIB3YIOT cenyrolyio hopmyiy (4, c.17).

Y m.n.= 10* x *szq—Q

rae n - KIIJIT ®AP xyneTypsl mwim copra B
ONTUMAJIBHBIX METEOPOJIOTNYECKUX YCIOBUSX, %;
K, - xoaddunmeHt xo3sicTBeHHOH 3((eKTHB-
HOCTHU ypoO)Kasl WIH J0JI1 OCHOBHOM NMPOAYKIHMH B
obmeiit 6momacce; ), Q- CyMMapHBIH, 3a TEPHO.
Bereranuu, npuxon DAP, KK/ cm?; q — KaJo-
pUHOCTB ypoxkast, KJ[X/KT.

Cymmapnas ®AP mno wmecsmam Oepercst w3
arpoKJIMMAaTHYECKOIO CIIPABOYHUKA PECITyOIUKH.

PesyabTathl. B Pecniyonmke Kapakanmakcrax
CyMMapHbIH, 3a nepuoj Beretauuu, npuxoq AP
cocraBnser 247,21 xJx/cm?, a KIIJ] ®AP
OCHOBHOM KyJIbTYPbI perHOHa — XJIOIMYaTHUKA NIPH
ONTHMAJbHBIX METEOPOJIOTHYECKUX YCIOBHAX B
HacToslIee BpeMs cocTaBisieT okoio 2%, K, =
0,387, q=16747 xx/xr. Torna,

IV =104+ 2+ 2221 0387 = 11432
16747 " ea

Jns BTOpOM TOBapHOW KyJIbTYypbl PETMOHA —
puca — MOTEHIMABHBIA ypoxai, UCXons W3 pa-
muaroHHbelx  ¢akropoB  (DAP)  ompenenen
AbnymnaeeiM X.M.: mns PecniyOnmku Kapakai-
nakcral — 97 wra (1, c.41).

[ToBbimeHre ypoxKaWHOCTH KYJIBTYp OOYCIIOB-
nena poctom KITJI ®AP. ITo pacueram M.K.Katro-
moBa KIIJ[ ®AP nomkeH cocTaBisaTh B OymymiemM
17-21%, 4TO HacT BO3MOXKHOCTh YBEJIHUYUTH ypO-
)kaiHOCTE B 40-50 pa3 (4, ¢.217). OTo cBume-
TEIBCTBYET O HAJMYWHU OOJNBIINX, €Ie HE UCTIONb-
30BaHHBIX YHEPTETUYECKHX pPECypcax B CEIbCKOM
XO35HCTBE.

JeficTBUTEeILHO BO3MOXHBIN ypoxai (/IBY)
OTIPECIISACTCS TI0 BJIAr000ECIICYCHHOCTH MTOCEBOB.
Hns onpenenenus IBY npennararor ¢popmymy:

100« W
,HBY=T*Km

6
rae W — Konu4uecTBO MPOAYKTUBHOM JIsl pacTEHUH

BJIarH, MM;

K, — xo3dduiueHT BOAOMOTPEOICHUSI, MM
ra/u.

KonnvecTBo MpoayKTHUBHOM BIIaru OnpenensioT
N0 JaHHBIM BBINAJAIOIIMX B TEYEHHE TIOfa
ocajkoB. B YcTiopre Ha MOMEHT Iepexoja yepes
10°C 3anacs! NpoAyKTUBHOM Biiaru B cioe 0-50 cm
M0 CPEIHEMHOTOJICTHUM JaHHBIM paBHBI 22-23
MM, a B JleIbTe U JOJIMHE AMyJapbu €le HUXKe —
15-20 MM, a B Kb13p1u1 kKymMax oxoiio 10 mm.

Koadduuuent Bononorpednenus (K,) obo3na-
yaeT KOJHMYECTBO BJIaru, 3aTpauuBaeMoe Ha (op-
MHpOBaHHE EIUHUIIBI CYXOM OMOMacchl. ITOT
k03 puLmeHT cienuduyueH i KaXKI0U KyJIbTypbI
U MEHSIETCS B 3aBHCHMOCTH OT KIMMAaTUYECKUX
0COOEHHOCTEN BEreTallMOHHOIO IE€pUoJa, YPOBHS
IOYBEHHOTO IUIOJNOPOAMA, 103 YIOOpeHud Hu
Ipyrux (HakTopoB, IPU OTCYTCTBUH JaHHBIX, KOTO-
pbI€ OTBEYAIOT YCJIOBHUSAM XO035HCTBA, MOXHO I10JIb-
30BaThCS CPEJHUMH KOX()(HUIHMEHTAaMH BOJOIOT-
pebnenus. [y 03UMBIX — MIICHULB, STYMEHS, PIKH,
0Bca, a TarKe KapTodeins 3TOT KodQPUIHMEHT pa-
BeH 350-400, mis KOpMOBOW CBEKJIBI, MOPKOBH, Ka-
mycThl, KyKypy3bl — 300-400, myid MHOTOJETHHX
TpaB Ha ceHo — 500-700, qnst xnomuyatHUKa - 350-
400.

B ecrectBeHHbIx ycnoBusx B Kapakanmakuu
JIEHCTBUTEIHLHO BO3MOXKHBIN ypoxkaii ([IBY) coc-
TaBJIACT:

JUIS XJIOITYaTHUKA:

BY 100~ 20 0,387 = 1,94
e Y — .
A 400 ’ St u/ea;
a I JIFOLEPHBI:
/BY —100 * 20 1,0 =33
= * = .
200 ) 3y/ea

Kak BUOHO, IIPU C€CTCCTBCHHBIX YCIIOBUAX OTH
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KYJIBTYPBI NMPAaKTHYECKH HE JAI0T ypoXkKas W IOJ-
HOCThIO TorubaroT. [lodaToMy 3/ech 3emiesenue
OCHOBAHO TOJILKO Ha UCKYCCTBEHHOM OPOIIICHUH.

B HU30BBSIX AMymapbu Js  HUCKYCCTBEHHOTO
oporieHus 1 ra xjmonyaTtHuka 3aTpadnBaercs 10-12
Thic.#3 BOIBI (C YUETOM MPOMBIBHEIX TIONHMBOB). B
3TUX YCJIOBUSAX KOJIMYECTBO MPOJAYKTUBHOM Biaru
Iu1s pacteHnit coctaBisieT 480-500 mm. Torma:

S/ _-—_— % 7] — 4 / .
,ZZ 00 , ) L}/ZCZ

O6cy:kaenne. B HacTosimiee BpeMs U3-3a HECO-
BEPIICHCTBA CIIOCOOOB TOJIMBA OOJIBINIE TTOJIOBUHEI
MOJJAHHOW Ha TOJNS BJard Tepsercss Ha (QuibT-
pauio, ucnapeHue u T.1. B panpHeiimeMm, mytem
MpUMEHEHUsT 0oJiee  COBEPIIECHHBIX CIIOCOOOB
MOJTUBA, MOXKHO PE3KO YBEIHYUTHh KOJIUIECTBO
NPOAYKTUBHOM  BOABI  JUIL  pacTeHWd  0Oe3
YBEJIIMYCHHS OPOCUTEIHLHBIX HOPM.

3aknawuenue. Ilpu opranmzanuy panroHab-
HOT'O WCTIOJIb30BAHUS 3EMEIb CEIbCKOXO03SIHCTBEH-
HOTO Ha3HAuYCHUs, HEOOXOIUMO, YUUTHIBATH TPHU-
pPOIHBIE YCJOBHA, BIMAIOIIME HAa YPOKAWHOCTH
CeJIbCKOXO3SIICTBEHHBIX KYJNBTYp M 0OecredeH-
HOCTH TEPPUTOPUU OPOCHUTEIBHON BOAOU. TONBKO
C YYETOM A3THX YCJIOBHHA MOKHO PEIINTh BOMPOCHI
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KHAILTOK XY KAJUTUHAHT UKTACOIUNA KYPCATKUYJIAPHAHU T'EOBU3YAJI
TACBHUPJIALI

Paxmonos IIL.K., Xampanuen A.P.
TomkeHnt uppuranuvsd Ba KUIIIOK nycannrnnn MEXaHUu3aludIalm MyXaHJqucjaapu UHCTUTYTHU, TOHIKCHT,

VY36ekucron. sherzod.rakhmonov@gmail.com, khamraliyev@mail.ru

Annotamusi. Kumox xysxanury Y30eKHCTOH MKTHCOANETHHUAT CAIMOKIM KHCMHMHH TAIIKKIN 3Tagu. Makonaa
pecnyOnuka Xyny[uiapy KECHMUa KUIUIOK XYKaluru UKTUcomuéTuHH reoax0opot tm3umu ('AT)HM Kyrmam
OpKaJI TaxJIMJI KWIMHTaH. TaaKuKoTIa aXxoJy 3WYIMIH Ba KUIUIOK XY)XKaIWTM MKTUCOAWETHHHHI KOPPEISLHICH
KeNTUpHITaH. Makosasa axojd COHM, CYFOPWIAJWTaH epllap, KULUIOK XY)KaluTd sUINH JapOMaJiHUHT Y3apo
OOFNMKIMIY BWIOSITIAp Oyimua Taxymunu kenrupwirad. CTaTUCTHMK MabiyMoTiap 0a3acu acocuia sSpaTHiraH
JJIEKTPOH XapuTajllap MHHTaKa WKTUCOAMETHHHMHT (azoBuid aud(depeHUNSIMACUHN, XYKAIUK FOPUTYBUH
CyOeKTJIapHUHI TabuaTh Ba MyHOcadaTJIapWHU YpraHumra Ba TaBcuduialira, arpo-MyXUTHH OOLIKapHII
XYCYCHSTJIapUHM aHUKJamra épaam OepyBun PecryOnnka KUIUIOK XY »KaIUTHIard MabIyMOTJIApHH TaBCH(IOBYU
0ab3u Kypcarkuwiap akc 3TraH. CTaTHCTHK MaTepHaUIApHUHT TaXJIMIM XaKUKaTAa XOAMCAJAPHUHI MaHTHKWI
O00BEKTHB AJIOKACH Ba ¥3apo OOFIMKIMIMHHM aHUKJIAIIra, MKTUCOAWMN »KapaHilap Ba YJIAPHUHT PHUBOXKIAHHII
TEHJCHLMSUIADUHN Ky3aTHIIra HMMKOH Oepaau. Kaprorpaduk ycyn Xap KaHzal HKTHCOOMH Ba reorpadux
XOAUCANIapHUHT TeorpadyK >KOMIAalIyBHH, YJIapHUHI XyIyAHH MyHocabaTiapy Ba y3apo aJOKaJapHHU BH3yall
paBHIIJia aKC STTHPHIITa UMKOH Oepasu.

Kaaur cy3nap: KuIUIOK XYKalIUTM MKTUCOAUETH, reoax0opoT TU3UMHM, KapTrorpadus, axoid 3UWIUTH, SUITH
JlapoMa/i, KMIIJIOK XY Kallurd, MabIyMoTiIap 0a3acu.

I'eoBu3yanu3anusi dKOHOMHYECKHX NOKA3aTeell ceJIbCKOro Xo03siiicTBa
Annoramusi. CelbCKOE XO3SHMCTBO  SBJISIETCS BAXXHOM  YacTbI0O DKOHOMHUKH  Y30ekucrana. Crarbs
MpOaHaJIM3NPOBaHA C HCIOIb30BaHUEM reonHpopmannoHHbix cucteM (I'MC) arpapHoii 3KOHOMHKH IO BCEi cTpaHe.
B wuccnemoBaHuMu mpeAcTaBlieHAa B3aMMOCBSI3b MEXKAY IUIOTHOCTBIO HACENIEHHUS U CEIIbCKOXO3SICTBEHHON
SKOHOMHKOW. B cTaTtbe aHamm3upyercss B3aMMOCBSI3b MEXKAY YHUCICHHOCTBIO HACEJICHMsI, OpOIIaeMOi 3emiell u
BaJIOBBIM CEJIbCKOXO3SUCTBEHHBIM JOXOAOM [0 pErHoHaM. OJEKTPOHHbIE KapThl, CO3JaHHbIE Ha OCHOBE
CTaTUCTHYCCKON 0a3bl JaHHBIX, COACPIKAT HEKOTOPHIC TOKA3aTEeNM, KOTOPHIC OMUCHIBAIOT CEIbCKOXO3SIWCTBCHHBIC
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JaHHBIC pecny6m/n<1/1, 4YTO MOOMOra€T u3ydaTb W XapaKTCPU30BATb IMPOCTPAHCTBECHHYIO zmq)q)epeﬂunaumo
OKOHOMHMKHU PEruoHa, XapakTep W B3aUMOOTHOIICHUS JSKOHOMHUYCCKUX Cy6’I>CKTOB, a TaKKe O0COOCHHOCTH
MMpUpoa0NO0JIb30BaAHUA. AHanu3 CTaTUCTHYECKHX MaTepHraioB IMO3BOJISICT HAM BBIABJIATH JIOTUYCCKU 00BEKTUBHBIE
KOppeJIAIUU U B3aUMOCBA3U CO6LITI/Iﬁ, OTCJIC)KMBATH 3KOHOMUYCCKHEC IPOUECChl W TCHACHUUHU HX Pa3BUTUS.
KapTOFpaq)I/I‘IeCKI/Iﬁ METOZA MO3BOJIACT BU3YAJIbHO, reorpaq)nqecxn BU3YaJIU3UPOBATH JII00OBIE DKOHOMUYECKHE H
reorpa(l)nqecxne SABJICHUSA, UX PETUOHAJIBHBIC CBA3U U B3aHMOILeI>iCTBPIﬂ.

KiroueBble cj10Ba: JKOHOMHKA CEIBCKOTO XO3HﬁCTBa, I‘GOI/IHq)OpMaIII/IOHHaH CHUCTEMaA, KapTorpa(bI/m, INIOTHOCTB
HacCCJICHMU, BaJIOBOI J0X0, CCIbCKOC XOBHﬁCTBO, Ga3a JaHHBbIX.

Geovisualization of economic indicators of agriculture

Abstract. Agriculture is an important part of the economy of Uzbekistan. The article is analyzed using
geographic in formation systems (GIS) of the agricultural economy throughout the country. The study presents the
relationship between population density and the agricultural economy. The article analyzes the relationship between
the population, irrigated land and gross agricultural income by region. Electronic maps, created on the basis of a
statistical database, contain some indicators that describe the agricultural data of the republic, which helps to study
and characterize the spatial differentiation of the region’s economy, the nature and relationship of economic entities,
as well as environmental management features. Analysis of statistical materials allows us to identify logically
objective correlations and interrelations of events, to track economic processes and trends in their development. The
cartographic method allows you to visually, geographically visualize any economic and geographical phenomena,

their regional ties and interactions.

Keywords: agricultural economics, geographic information system, cartography, population density, gross

income, agriculture, database.

Kupum. Mammakatumusna OyTryHTH KyHIA
KHIIUIOK ~ XY)KaJTUTWHU ~ PUBOXKJIAHTUPHII — YIYH
3apyp MKTUCOIWI Ba TAIUKWIMH-XYKYKUH acociap
SpaTuIl Oy¥rua KEHT KyJIamiIm uIDiap oiud
GOPHIMOKIA. Y30EKHCTOH PecryGIHKacHHUHT
[pesunentuaunr 2018 #iun 28 nekabpnmaru [lap-
JaMeHTra MyposkaaTHoMmacuaa “Kunuiox xyxanu-
TH 9KMHJIApX Ba YOPBAYMIIMK OYHHYa STHTH TapMOK-
JIApHU PUBOXKIIAHTHPUIIUMU3 3apyp”’, A€l TAbKUJI-
nab yrwiras [1]. Kummok xy»xanura TapMoruHIHT
XKaan PUBOXKIIAHWINY, Y3 HaBOaTWia, ep Ba CYyB
pecypciiapi  UCTEHMOJIMHUHT OpTHO OopuIiura
om0 Kenamu, ymolOy Xoiar ro3ara KenaérraH
yaKMpyB Ba Xarapjapra HucOaTtaH ¥3 BakTHIA
yopanap KypuiMaraHl Takaupaa, MamiiakaT axoiu-
CUHUHT 03WK-OBKAT XaB()CH3IIUTHHU TahbMUHIIAIITA
canOwii TabCUp KYpCATHITH MyMKWH. MabIyMKH,
V36ekucTon axonucHHUAT 60%1aH 3UEaH KUILUTOK
XyIoyJulapujia  SIIaliiHd ~ WHOOaTra  OJIMHCAa,
yJIapHUHT (DApOBOHJIMTUHH ONIUPHUIIIA V3 aKCHHU
TOIIMOKAa [2].

TagkuKoT Makcaau. MaMiIakaTUMU3HUHT HK-
TUCOMUETHUIA KUIIIOK XY KAJIUTH MYXHM Ba MUPUK
TapMoOKJIapuaan oupu xucobmanamu [3]. LlyausT
yayH xaMm Oy TapMoKaa YTHII aaBpuga 0030p
WKTUCOIU Tayia0yiapura xapoO OepaauraH MyHoOcCa-
0aTiap TU3UMHUHU 0APIIO 3TUII OOBEKTUB 3aPYPHUSIT
xucobnanaau. UyHKYM IOKOpHIIaH Tactra Oyrupyko-
O3THK acocHja OONIKAPUITAH UKTUCOUET IIAPOH-
TUAArd KHUIUIOK XY)KaJNWTHUAard JaBjiaT sKKa
XOKHMIIMTH yHIOy cekTopaa 0030p MyHocabat-
JapuHU  Tanad  Japakacuaa  [IaKIAaHTHPHII
UMKOHUSTHHN Oepmaiinu. J[lapxakukar, 0030p
WKTHUCOIN aBBAITH WKTUCONJAH TyOJaH, IIaKiIaH
Ba Ma3MyHaH (apk Kumamu. bo3zop uKTHCOAWTa

VTHUIIIa KUIIIOK XY KaJUTHIa MabIyM MyHocabat-
JapHU KOHYHJAp JOUpacuia Xajl JTHIIAa JaB-
JATHUHT pax0apiuru OVIWIH JI03UM, JICKUH
VHHUHT apallailyBl KHUIIJIOK XY>KaJlUTd KOpXOHa-
Jmapura camapanu (aorusAT IOPUTHII YIyH 3PKUH
(haosMAT MyXUTHHHU SPATHUIL OWIIaH YeTapaaHUIIN
mo3uM 1e0 xucobmarimmu3 [4]. Kumuiok x¥yskamm-
rUra JaBlaT acocud OOl HCIoXoTuu cudaTuma
HaMOEH OYynmu0, SKWH Typu E€KM KaH4Ya MaiJloHTra
SKUII KEPAKJIUTUHU TaBCUS 3TMACIIUTH MakKcajra
MyBO(UK [5].

Kenaxakna KWNUIOK XYKaJIWTH MaxCyloTia-
puHU cudaTUHH SXIIWIANITa ajoxXuaa IBTHOOP
Oepurn Tanabd sthinagd. JIeKMH OOIIKa MaxCyjoT
Oyiinua XaJKUMHU3HUHT MEIWUIMHA MeEBEPIapu
Oyinua Tanabu TYIWK KOHAWpHWITraHn4ya Wyk. byH-
maif Xon Y30eKHCTOHAA KHMIUIOK Xy KaIHTHHH
sSHaJa Kajxaja cypbariap OWIaH PUBOXKIAHTHUPH-
JUINAHU Tako30 3tamu. CyHru VH Wumiapna Oy
Oopajia MyaiisiH MIIap amanra omupwiau. Kym-
JajaH, MaMJiakaT KHIUIOK XYKaJduTuaa O3pPKHUH
0030p HWKTHCOAM Taymabiapura MOC HKTHCOIUN
MyHOCa0aTIapHu WIAKIUIAHTUPHUIT WMKOHUSTHHU
OcpamuraH, XyKYKWH, TAIOIKWJIANA, WKTHCOIHMA
XamJla WKTUMOHMHA HCIOXOTNap OOCKMIMa-00CKHY
KaThUI WINOHY OWIaH amaira OIIUPHIUIINHU
TabMUHJIA0 OepaauraH TagOupiap WIUIad YHUKHU-
U0, M3YMIUIMK OMiaH XaéTra >KOPHM 3THIMOKIA
[6].

TagKMKOT HATH:KAJIAPU Ba TaXJWwian. byryH-
TH KyHTa KeiauO, axoju HCTEhMON KHIa&TraH
TOBapJIApHUHT 85 Qom3uman KYIpOFUHH KHIIIOK
XYXKanUruaa uIniad 4uKapuiMoKaa. Yiap ycum-
JTUKYIIAK XaMJla YOPBAYMIIMK MaxCyJIOTIapHaaH
nboparmup. 2018 itmnna YsGexucron Pecry6u-
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KacH SUIMHM WYKH MaxCyJOTHHHHT CaMOKIH 28,8
dou3n KUNUIOK Xykanuruga spatwirad. Ly
Wnnna Oapya caHOQT TapMOKJIapuaa Mamilakat
SUTNM MYKA MaxcylnoTuHuHr 23,3 dousu, Kypu-
mumaa aca 5,1 dowmsm sgparmnran. Pakamutap
KHIIUIOK XY KAIMK TAPMOFMHHMHT MaMJIaKaT HKTH-
comuéTunaru YpHU YJIKaH SKaHIUTHIAH Jaojatr
Ooepmokma. Illy #Huminma KWUNUIOK —XYKaJIATHIA
(daonuar kypcaraérran Oapua TypAard TaaOup-

Kopiap ToMoHuAad 117315,9 mupa cyMimuk stmm
MaxCyJIoT sipaTwirad. Y acocad 818,4 MUHT TOHHA
naxta tonacu, 6 375,4 MUHT TOHHA JAOH PKUHJIAPH,
9 635,1 MuHr ToHHA cab3aBoT, 2 589,7 MUHT TOHHA
MeBa Ba pe3aBopiap, 2 417,4 munr ToHHA TYIIT, 10
480,7 mmHr TOoHHa cyT, 1 082,6 MuHT 10OHa
Kopakya tepu, 7 360,5 MITH fjoHA TyXyM Ba OOITKa
KHIUIOK ~ XYKaIWK MAaxCyJloTiIapuaaH TAaIlKHI
TOTITaH.

1-skanBag

Kopkannoructon Pecniyonukacu Ba Bunoainap 6yiinda 2008-2018 fiumnapaaru KUIUIOK

XYXAITUTUHUHT SJIIIW JapoMagn, MJIPA.CYM

2008 2009 2010 2011 2012 | 2013 2014 | 2015 2016 = 2017 2018

Kopakanmo-

FUCTOH 309,9 | 363,4 | 443,1 | 548,8 | 618 816,7 | 993,3 | 1116,5|1267,2 | 1366,5 | 1877,1
PecniyOnukacu

AHIIKOH 881,7 | 1074,6 | 1369,8 | 1627,5 | 2115,5 | 2615,3 | 3162,2 | 3884 |4708,6 | 5370,6 | 7292,3
Byxopo 884,2 | 1069,6 | 1224,1 | 1516,8 | 1946,6 | 2383,2 | 3023,9 | 3438,9 | 3917,4 | 4484,6 | 5669,6
Kuzzax 515,1 | 631,5 | 729,2 | 904,4 | 1162,7 | 1400,2 | 1726,2 | 1999,1 | 2252 | 2509 | 3277,5
Kamkanapé 806,6 | 1015,4 | 1194,1 | 1491,8 | 1826,3 | 2439,5 | 3047 |3505,6 | 3996,6 | 4345,4 | 5584.,6
Hagowii 417,8 | 521,3 | 616,9 | 764,7 | 1009,6 | 13324 | 1780,4 | 2094,2 | 2491 | 2863 |3781,1
Hamanran 649,4 | 838,2 | 983,2 | 1193,8 | 1549,6 | 1984,9 | 2517,5 | 2915,6 | 3141,8 | 3478,9 | 4786,6
Camapkas 1245,3 1 1492,9 | 1775,8 | 2251,3 | 2832,6 | 3580 |4381,7 | 5129,3 | 5821,3 | 6796,1 | 8936,2
Cyponuapé 761,5 | 925,2 | 1100,8 | 1347,3 | 1710,9 | 2227 |3042,6 | 3429,3 | 3851,8 | 4220,2 | 6201,6
Cupnapé 345,5 | 419,5 | 522,3 | 668,3 | 857,1 | 1122,1 | 1507,6 | 1748,1 | 1960,6 | 2168,1 | 2818,4
TormkeHT 1083,2 | 1284,8 | 1684,7 | 2113,8 | 2795,4 | 3411,9 | 4100,7 | 4712,3 | 5218,2 | 5786,7 | 8173.,6
daproHa 780,2 | 953,3 | 1135,5| 1315 | 1756 | 2254,9 | 2965,4 | 3480,8 | 3973,1 | 4498,2 | 5894,2
Xopasm 624,5 | 721 849,1 | 1031,2 | 1242 | 1596,1 | 1952,9 | 2283,6 | 2576,8 | 2947,1 | 3674,2

I-xamBanma Kopkanmorucron PecmyOmmkacu
Ba BwiosTnap Oyimua 2008-2018 iimnnapaaru
KHIUIOK XY>KJIUTHHUHT SUITH AapoMaan MIPI.CYM
OUpIIMKIA KEITUPUITaH.

Pecmy6mika KUIIUIOK XY KaIUTH SN JapOMaTHHIHT
YCHUII TEHICHIUSACH, MIIPJ.CYM
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B KopakairnoriucToH M AHIMXOH Byxopo

Kuszzax B Kamkanapé ® HaBowuii
B Hamanran B CamapKaHz B CypxaHaapé
B Cupnapé B TomkeHT B daprona
u Xopasm

I-pacM. Pecrry6mnrka KHIIIOK XY KaJIUTH SUTITH
JIapOMaJUHUHT YCHUII TEHASHLIUACH, MIPA.CYM

1-pacmaa PecryOnrka KHIIIIOK XY KaTUTH SUTITH
JAPOMAJVHUHT YCHIN TEHIACHIHACH KEITHPHUIITaH.
Vur kypa AnamxoH, CamapkaHa Ba TOIIKEHT
BryioATIIapu Pecrry0nuka sumy M9KH MaxCyJioTHIA
yiIyIyd OOIIKa BUJIOATIApUra HUCOATaH CaJIMOKIIN
SKAHJUTUHYU KYPUIIUMA3 MyMKHH.

PecrryOnuka KHIUIOK XY KaldWTH SUIMH J1apo-
maau 2008-2018 Humnapaa yeuin cypatu OVyitnua
2008-2018 i#mmnapaa  KUILDIOK XY KAJIUTUHUHT
smM - gapomanu SHr kyn HaBouit Bumositu (9
Oapobap) Ba »dHT kKamu 5ca KopKanmorucToH
PecriyOnukacuna (6 0Oapobap) VCHIIHH — Kawi
stunrad. Uy Ownan Oupra, 2017-2018 ummap
JlaBOMHa TaxJIWJI IIYHU KYpCaTMOKAAKH, SHT Ky
yeum Cypxonmapé€ sunmosituna (47%) Ba oHT mact
yeumuan 3ca Byxopo (26,4%) xamma Xopasm
(24,1%) BunosITIapUIA KAl STHITAH. 2-pacM.

Metononorusi. Mkrucomuii reorpadus Xymay-
T MEXHAT TakCUMOTH cudaTtuia, uumabd dnka-
PUIIHHUHT JKOWJIAIUIIK, TYpJId MamJjlakaTiap Ba
MUHTAKaJ apJlard WIUIa0 YUKAPUIIHU PUBOXKIIA-
HUII [IapTJIapd Ba XYCYCHUSTIApH, WKTHUCOIWHN
Xa€THUHT VpraHwia€TraH XoJIucajapura reorpa-
¢uk éunommmaa ¢apk Kunanu. MKrucoauid reor-
pabUSHUHT Y3Ura XOC XyCYCHSTH YpraHuIaéTraH
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WKTUCOINN XOIMCAJAPHUHT JXyAa KeHI JOUPACH-
mup. Wkrucoauii Ba reorpaduk TaaKMKOTIAPHUHT
acocuil ycymnapu: CTaTUCTUK MaTepUaIapHU
TaxXJWI KWIWII, KapTorpadusi, HKTHCOAWN Ba
reorpauik xojucaiapHd OeBOCHTa Ky3aTHIN Ba
Yprauumgad udopataup [7].

Bunostinap KMIUIOK XY>KaaIUTMHUHT SUIITN
Jnapomazy iniap Oyiinya TeHASHISCH,
mm
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2-pacm. Kopakammorucron Pecniy6mkacu xamaa
BIJIOSATIIAP KUIUIOK XY KAJIWUTH SUIH AapOMaJHHUHT
YCHIll TEHASHIUSICH, MIPI.CYM

AXOJHY 3UWIATH Xap OUp BUJIOSITHUHT TETHIILTA
Wnn Oyiinda axOJWHUHT CyFOPHJIAIUTAH epliapra
HUCOATH KWINWO XWUCOONaHAW. YHUHT BH3yalu-
3aIMACHHU BWIOSTIAP XapUTAacHla KEeITHPHIAHN.
TVK sKurappanr axoju 3UYWINTA IOKOPUIIUTHHUA Ba
04 OKWUTAappaHr »Cca aKCHMHYa HUCOAaTaH IacT
SKaHJIUTUHYU Ownupamu [8].

CratucTuka KYMHTACHHHHT MabIyMOTJapura
acoCcaH BWIOSTIAPHUHT KHUIUIOK XY KaJIUTUIaH
OJIMHTAaH SUIMM JapoMajgHu YOy BWJIOSTHUHT
CYFOpWJIAIUTAaH epiapra HHUCOATH XHCOOJIaHTaH.
Ymly HaTWXKaHA BU3WyaIM3alus KWIUII YYyH
XapuTaja KypcaTuiral. Aiiyiana KaTTajaura oup ep
MalIOHN OWPIUTHIATH JAPOMAIHWHT KYTUTWTH,
KHYUTH 3Ca aKCHHYa KaMIIUTUHU OUIINpaIn.

TOUIKEHT MaXpUHUHT aXOJIUCH Ba €p MaiJIoHU
xucobra onmuamaau. Cabadu, TomkeHT maxpuman
UIDIa0 YMKapHWiIaguraH KUIUIOK XY>KaIUTH Japo-
Maau KyJa KaMIIMTHHA HMHOOATra OJIMHAM Ba
maxap axoiucHu OWIaH HOMYTaHOCHO TaKCHMIIaH-
TaH! YYyH TJAKHKOT JKapa&Huya XucoOIaHMau.

Taxaun. Axomu swaaurn 2008-2018 #nurap
OopajuFu/ia XaMMa BUJIOATIApAA YCHII CypaTUHU
KYpHIINMHU3 MYMKHH JIekuH, TomkeHt, Cupnapé
Ba CypxoHmap€ BWIOATIApUAA aXOIH 3UWINTH
HUCOAaTaH OIITAHJIUTH CTATHCTUK MabIyMOTIap
Kypcatub Typubdau [9].

2008

Annwn gapomag 2008 BUNOAT axonun 3n4nuru, 2008
2008 i AWM/ maipoH Axonu | maipoH
@  0.000000002 - D,000000004 | | 0,000000007 - 0,000000009
@ 0000000022 - 0,000000038 || 0,000000009 - 0,000000051
[ ] 0,000000051 - 0,000000087
0,000000070 - 0.000000087 ) 1067 - 6000061
I o.000000161 - 0,000000176
0000000098 - 0,000000116 [l 0.000000176 - 0,000000286
I ©.000000286 - 0,000000565

0,000000207

2018

WapTan Hermaap

Annu gapomapg 2018 BunosT axonu auunwurn, 2018
2018 / mangoH Axonu [ maigoH

6] 0.000000005 - 0,000000012 | 0,000000008 - 0,000000011
0,000000011 - 0,000000062

@ 0,000000059 - 0,000000111
_| 0.000000062 - 0,000000108
0,000000108 - 0,000000122

0,000000213 - D,000000249 ey
- 0,000000122 - 0,000000217

0000000264 - 0.000000334 [l 0.000000217 - 0,000000355
I 0.000000355 - 0,000000685

000000813

3-pacM. AX0NH 3UYJIUTH Ba KUIUIOK XY>Kaauru
sty gapoMaguauHr 2008-2018 innnap opanurugaru
¥3apo conuITUpMa Xapuranapu

3-pacmiapiad  KypuHHO TypUOIHKH, aXoJIu
3UWINTH I0KOpU OYNraH Xyayapaa Cyropuiaau-
raH epyap OWPIAMIHIAH OJNMHAJUTAH JapoMan
IOKOPWINTHHU KYPHUIINMU3 MyMKHH. Aj0aTTa, BU-
JoATIIap KECUMHJIA OJMHIaH MablIyMOTIap OajKu
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TYIUK XOJNATHH OepMaciurd MYMKHH, JICKUH
axoJd¥ 3WWIATH Ba KHIUIOK XY)KaJUTH SUIIH
JAPOMAJIMHUHT {3ap0 KOPEIUISAIUACUHU Ky3aTHII
MyMmkuH. Hamanran Ba Cuppapé BuiosTiapuia
OomKa BHIJIOATIAP KypcaTKWwWiIapura HucOaTaH
yerannuru, XopasM BHJIOSITH 3Ca aKCHHYa YCHII
CypaTHl NacaliTaHWHU KYPUIIIUMHU3 MYMKHH.

Xyaoca. TaakukoTiap HaTHXacujaa UIyHAan
XyJoca KWINIIAMH3 MYMKHHKH, aXOld 3UWINTH
IOKOpH OynraH Xyayanapia epAaH MakchMal
nmapaxana (oimga onuI AXTUMOIHN FOKOpH Oynaau
neb xyioca KwimHca Oynmaau. byHu Kyitmmarnga
M30XJIalll MyMKHH. AXOJIU 3UWINTH FOKOPH OYiraH
XyIoyJUlapia epHHHT Xxap Oup Kapud epnaaH
MakCHMal JapoMaj OJMINra XapakaT KHIUHaId
€kn epaaH camapacu3 (GOWIANTAHUIIHA IEPIN
yupamaiinu. SIpHH, cyFopuianurad epiad Qoina-
JJaHYBYH KYTIPOK epra YFUT COJUIIHU, aCOCUN IKUH
TYPHUHH SKWIIIAH TalIKapH, apuk Oyimad Kymmm-
Yya SKMH TYpJApWHU SKHII OWIaH epjaH KYIpoK
JapomMaa MaHOaWra alTaHTUpUIN OWIaH W30XJjall
MYMKHH.

Taknug ypHUAa MIyHH alWTHO YTHII JT03UM /A€
xuco0aaiiMu3, OMp BUJIOATHH (epMepiapura S5KUH
JKHII Fo3acupaH Taxpuba cudartuga >SPKUHIAK
kopuid Kuimum kepak [10]. @epmep xyxamuru ¥3
IXTUEKUIAH KeauOd 4YMKUO, KUIUIOK XY )KaTuru
MaxCyJIOTHHH KaiiTa WIUIAIl yYyH HOKHUIILIOK
XY)KaTUK OOBEKTIAPUHH >KOMITAIITHPHINIA KyJai
IIAPOUT SIPATHUIN JIO3UM. SIBHM HOKHIIUIOK XYyiKa-
UK OOBEKTH YUyH COJHMK KHIIUIOK XYKAJUTH €p
toudacu yudyH Oup Xui €kd KaM KOI(PHUIMECHT
KWIHO OCNTHIAHUIIA Kyn TapMOKIH (depMmep
XYKaJTUTUHA KYTaluIura mwKkoOuid TabCup Kypca-
tamu [11]. @epMmep XyKamukiIapu Y3iIapu HKTH-
COIMI KUXATIAH SHT ONTUMAIMHY TaHIa0 KYTIPOK
JlapoMaJi OJIUIII YUyH XapakaT Kuiau.
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TAPUXUI, APXUTEKTYPA BA MAJIAHUI OBBEKTJIAPUHUHI TEOHOPTAJIMHHU
I'EOAXBOPOT TU3UMJIAPUJAH ®OUJAJTAHUB APATHUII

Hcaxos I.X., Paxumon Y.A., UcakoBa JI.J. CamapkaHm naBjaT apXUTCKTypa- KypUIUIT HHCTUTYTH

Hcnoab3oBaHue reonHGOPMANMOHHBIX CHCTEM JJIsl CO3IAHMS IeoNOPTaIa HCTOPHUYECKHX,
APXUTEKTYPHBIX U KYJbTYPHBIX 00bEKTOB

AHHOTauMsl. B MaHHOW CTaThe OMHUCAHBI TEXHOJIOTHS, METOJBI, ATAMbl CO3MaHUs T'eONMOpTasa NCTOPUIECKHUX,
APXUTEKTYPHBIX W KYyJIbTYpHBIX OOBEKTOB C HCIIOJIE30BAaHHEM T'€OMH(OPMAIMOHHBIX CHCTEM. PeKkoMeHmyeTcs
ucnonb3oBath ArcGIS 9.3, 4ToOBI cmenate reomopTan WIACATbHBIM, KAa4eCTBCHHBIM, YJIOOHBIM U TMPOCTHIM B
UCTONBb30BaHUH. HEeCKOIBKO THIIOB TAaHHBIX OBUIH pa3paboTaHbl 11 POPMHUPOBAHUS 0a3bl JAHHBIX.

KarodeBble cjioBa: Teomopran, BHU3yaldW3alus, JJICKTPOHHAs KapTa, aTpUOYTUBHBIC JAHHEBIC, CHCTEMA,
TCOMArHUTHOC CKAaHHUPOBAaHUE, KOCMHYCCKOE H300paKeHHE, a’dPOAMHAMHKA, CTEPEOPOTOrpaAMMETPHS, JIa3epHOE

CKaHUPOBAaHUC.

The use of geographic information systems to create a geoportal of historical, architectural and cultural
objects
Annotation. In this article the technology, methods, stages of creation of geoportal of historical, architectural
and cultural objects using geo information systems are described. We recommend using ArcGIS 9.3 to make
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geoportal perfect, high-quality, user-friendly and easy to use. Several types of data have been developed to form the

database.

Keywords: geoportal, visualization, electronic map, attribute data, system, geomagnetic scanning, space image,

aerodynamics, stereophotogrammetry, laser scanning.

Kupu. ['eoax6opot Ti3umu TymyHIacu 1960
vunnap VYpracuga Kanaga naBmatuna maigo
o0ynu0, y Kanana I'eorpadux Mudopmarms Tuzu-
mu (Canadian Geographic Information System
CGIS) ne6 aranrad. TH3UMHHHT acOCHil MaKcaiy,
Kanana ep pecypciaprHUHT MHBEHTAPHU3AIMSICHHN
YTKa3um Ba IIy acocuaa ep pecypclapuHU
MaBXyJ[ XOJIATH Ba KeJaXaKIaru MOTCHIUAINHU
anukamgad uoopar 3am. ESRI (Environmental
Systems Research Institute) xommanuscu 1969
Hwinmapu epiaH (OWTATaHUIT KOHCAJITUHT (Up-
macu cudaruna um onud Oopran. Xosupaa AT
tu3zumu Oapua [llapkuit EBpona, Smonus, Kopes,
Xwuroit, AKI, ABctpamus Ba OOIIKa MaMJylakaT-
Japaa Kamgaln cypamiapia pUBOXKIAHMOKma [1,
4,5].

I'AT-0y 6opnukma comup OynmaéTran Bokea Ba
XoJUcaapHu, (a30BUi MabIyMOTIAPHH TaXJIHIT
KHJIUIII Xamzia JeSIpiid Xap KaHAai coxada Kapop
KaOynm KWINII >KapaéHWHMA TE3JMAITHPUIT YIyH
€pmnam Oepamuran kaprajgap Ba MabJIyMOTIap
0aszacMHHM spaTHIl y4yH XU3MaT KWJIAJUTaH
3aMOHABHI KOMBIOTEp TexHojoruscumup. ['ATHu
XO3UPI'H KyHJa 3aMOHAaBHUH KOMIIBIOTEP TEXHOIIO-
rusapucu3 TacaBByp kuiamb Oynmaiinn. Komris-
I0TEep JacTypilapd KaHYaJUuK Te3 PHUBOXKIIAHCA,
myHYanuK Te3nmuk Omran AT xam puBOXIaHUO
Ooopamu. AT amanra ommpanurad Xap KaHman
aMauii  TaXJWIIAPHUHT 0Oapyacd  KOMIIBIOTEp
Jactypiapu opkamd amanra ommpmiand. ['AT
OpKaJT MaBJIYMOTIIApHU cyparl, Ga3oBUi MabiTy-
MOTJIAPHU TaxXJIWJI KNI, YIAPHA OUPIIAIITHPHIIL,
yJIapHY BU3YaIH3aI¥s KIIUIIL, MaBXy/l MabIIyMOT-
JapjaH SHCH MabIyMOT Ba MaxCyJIOTiap spaTHII
Ba OOINKA TYpJId TyMaH MyaMMOJIAPHH XaJl KUJIHII
MyMKHH. ['€0axO0poT TH3MMH TEXHOJIOTHUSACU
ymly amoxXuaa-aloxuaa aXpaTWIraH MabIyMOT-
JApHU TYIUIAll XaMmJa SrOHa KYpUHUIIAA CaKJIall,
SHTWIa0 Typull, Tax)il KWIWII, HCTaJraH
oTepanysUIapHi Oakapuinra, 6apya Yy3rapuiwiap-
HA Ky3aTuO Oopwira, Typid TyMaH KapTaiap,
TUTAHJIAp, JKaBAJIAPHHU OJIHIITa UMKOH Oepasy.

TaakukoT n0J3apo6auru Ba makcaau. Kevina-
rH fwuapaa Y30eKHCTOHZAa XaM reoax6opot
TU3UMUJaH Oapya coxajapja KCHr KyJUTAHWII-
MoKzIa. AMMo Oy coxanap Oyiinua remopTan Eku
KOMIUIEKC MabJIyMoTiap 6a3acu spaTuiamaral €Ku
TYIUK spaTuiMarad. byHIaH Talkapyu TeonopTal
€k  MabaymMoTiaap 0OazacMpgaH KEHT  OMMa
(dhoitnagaHa OIMasITH.

Tapuxuii, apXuTEeKTypa Ba MaJIaHUH OOBEKT-
JAPUHUHT TEOMOPTAINHUA Ie0ax00poT TU3UMIIAPH-
naH (oinanaHu® spaTHil anoXujaa WIMHAK EHpa-

IITUII Ba YCYJIHU Tayad staau. YUyHkn Oy OOBEKT-
Jap y3WHUHI apXUTEKTypaBUil Ba AWU3aliH KYpH-
HUIIN, KOHCTPYKIHACH, TAPUXHU, KYJUTAaHUIT (PyHK-
LUSACH, KOHPUTYpsLusAcH Oyiinda Oolka OMHO Ba
MHIIOOTNapAaH TyOnaH ¢apk Kumaau. ABBaJOM-
0op, apuxuii, apXUTEKTypa Ba MaJaHHH OOBEKT-
nmapuHUHT reonopTanmman ['ATnan  doitgamann6
SIpaTHULI YUyH >KOMHUHT 3JIEKTPOH KapTacu, OObEKT
xakuga Oatadenmn  KOMIUIEKC — MabJIyMoTiap,
apXuBJapAard Tapuxuii marepuaiiap, Oup KaHda
MaHOanmapgaH OJIMHTaH MabIyMOT Ba dYH3Majap,
¢dorocypatnap, BuAeo E3yBIapHU TaxXJIMJI KUJIWMI
tanab stunanu [2].

ONEeKTpOoH KapTajapHH aHbaHABUN KapTaiap-
JaH KOMIIaKT XOJJa CaKJIaHHWILIHN, TE3KOP PaBHIIIA
Ba XOXJIaraH BaKTJa MyHTa3aM SHTWIAHHUILIHU, Xap
OMp TaBCWIOTIApPHM aJOXHIa aJloXHjaa KaBatTiap
MaKJINIa KYpUIIl MaBXKyUIMTH, T€3 Ba OCOH YKH-
IUImM, OWp Heda HycxXamapaa Yol STHIUINY,
JNEKTPOH  alMallMHUII KaOW UMKOHHATIApU
oopiuru OwiaH ¢Gapk Kuiaan. XO03upaa MaBiKy.l
TEXHUK XamJa JacTyphil BOCHTajap 3JIEKTPOH
KapTaJapHd AMCIUICH SKpaHuAa KypcaTuil Xamja
TaxpupJiail, Tal€piam Xamjaa KOro3Jard Hycxa-
CHUHM YMKApHII, XyAyIui TaKCUMIIAHTaH BOKEIIMK-
JapHU KaiTa Wnutam OwiaH OOFIMK Mypakkad
XHUCOO-KUTOOJIApHU VTKA3WII Ba HaATHKAJTAPUHU
pacMHUMIAIITHPHLI IMKOHUHH Oepajiu.

Xo3upaa OyTyH AyHENA TapUXUi Ba MaJaHUN
MEPOCHH Myxodaza KWIWII, CaKJIalll, acpall, Wi-
MU YpraHuIll, yIapHA TaAbMHUPIIAI, XUCO0Ta OJIUIIT
Ba TaxX)IWJ1 KWIMIIHUHT camapaiyl MEXaHW3MHUHH
spaTUIIHA Tana® Kwiaau. ByHuHr Oupnan Oup
TYFPU €YNMH MabIyMOTIAPHH KOMIUIEKC TH3HM-
JAIITHPHUII Ba TaxXJWJ KWIMII UMKOHUHHM Oepa-
JUraH JacTypuidl TagOupiap MaXMyHuIaH ndopat
reorpaduk ax0opoT TU3UMHHH WIUTA0 YHKUTIIHD.
Bynnmail MaxcynoTr nmaBiaT Hazopar OpraHiapw,
WIMHH-IOMMXAaBUH  TAIIKWIOTIAp, WIMHH Ba
MYCTaKiiI TaAKUKOTYMIAP, TypUCTIap, TapUXIIy-
HOCTIap, pecraBpaTtopjap Ba  OOIIKaJTapHUHT
¢doiiganaHunuIapy YayH Kyga MyxuMaup [3].

AManuii HyKTaum HaszapjaH, TapUXHUH, apXUTEK-
Typa Ba MaJlaHuil OOBEKTJIAPHHUHT TEOTOPTAIMHA
UnuIad YUKWII YIyH SITOHA MabIymMoTiap Oa3acu-
HH sIpaTHLI, TAKKOCJIaHIaH MabIyMOTIAPHH STOHA
MaBbJIyMOT Ba TaxJIMJ TH3UMHUTa OWMPIAIITHPHINI Ba
TH3UMIIAIITAPHII, Talép MaxCyJOTHH OOIIKA T€0-
uHQOpMaIMoH Oa3anap OMIaH OMPIAIITHPHIL.

Hazapuii HykTam HazapiaH, ymoOy MaxcyiaoT
MEpOCHIl H3NaHWIUIAPHUHT TEXHOJOTHK Japaka-
CHHHM OILIMPaI, MabIyMOTJIAPHU CTATUCTHK KalTa
WIIUTAIIHA OCOHJIAIITUPAAN Ba TApUXUH, apXHUTEK-
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Typa Ba MaJaHHN OOBEKTIAPUHH HIMHHM TaXJIUII
KWJIUIITHA OCOHJIAIITHPAIH.

TaakukoT ycyiau Ba 6ockuwiapu. TYIuianran
MabJIyMOTJIAPHA KOMIUIEKC Oa3acMHH MIUIa0 4u-
K10, YHUHT épaMuia OOuaamapHUHT XO3UPTH XO0-
JATUHYU CTATHUCTUK XUCOOJAIl, HIMHNA TaXJIHI KH-
JUII Ba MOHUTOPHUHTHMHHU aMajra OLINPUII MyM-
kuH. By yHIaH XaMm onmmiap, XxaMm JaBiaT OpraH-
Jlapi TOMOHMJIaH Tapuxuil Ba MaJaHUl MEPOCHU
Myxodaza Kumumga GoimgasaHuIl YIyH KeHT HC-
TUKOO/IapHu 0unb Oepanu. Iy Makcamga KOMIIb-
I0Tep AacTypiapu KOMIUIeKcHiaH (oiinananuo,
EAropIuKIapaaru MabIyMOTJIAPHHA XHUCOOTa OJMII
Ba TacHU(am HIUIapy sHTH OOCKW4Yra KyTapui-
MoKza. MabiymoTinap 0a3acHHUHT 3JIEKTPOH IIAKII-
Jla MaBXKYyJUITHTH JTJOWUXAHU Ty3aTHINTa, STHTUIAIITa
Ba sIHAJa PUBOXKIIAHTUPUILITA UMKOH Oepaj.

Tapuxwuii, apxutekTypa Ba MagaHuili 0ObeKTIIa-
PUHHHT TEOTOPTAINHU Te0ax00poT TU3UMIIApUIaH
(doiinaganu® spaTHIl yU4yH Ky#duga OepuiraH
aJTOPUTM cXeMma Oyiinda amajira OIITWpPHIN Tajaad
srunanm (1-pacm).

Tapuxuii, apXuTeKTypa Ba MaJaHUHd OOBEKT-
JAPUHUHT TEONMOPTAIMHHU  fApaTHIga 3 XUl
TaIKUKOT YCYJUIApH KYIJIaHWIIAIH:

1. Kamepan tagkukot ycymu. ApxuB, OHOIHO-
rpaduk, Tapuxuii MaHOanap, Hampiap, ayauo Ba
Bugeo Matepuamnap, OAB wmarepuamnapu Ba
Oomka MaTepuauapAan GorlganaHud MabIyMOT-
JapHU UUFULL;

2. Hana TtagkukoT ycyiau. Kepaknu wmabiy-
MOTIIap UYKIUTH €KUM MIIOHYCH3INTH cababiu na-
Ja ydann uniapy YTKasuiaad. 3aMOHaBUM Teofie-
3uK acOoOmapman doimamanrad xoaga ¢aropianuk-
JapHU OOBEKTIIAPHUHT KOWIANTYB YpHH, Yirdama-
Japu, TypJu Xui JedopManusuiapy (OFUIL, TYKUIIL,
MIMKACTIAHUII OeNTIiIapy, IepeKoc, EMUPHIINIIT Ba
XaKaz3ojiap), yJIapHUHT XaKMH Ba MOPGhOIOTHACH
TYFpPUCH]IA MABIYMOTIIAp SHTUIAHAIH.

3. T'AT ycymu. Ym0y ycyn MabiymoTiap 6asa-
JIAPYHU SPATUINTA Ba KEHUHYAIHK yJIapHHU OOIIKA-
pumra umkoH Oepamu. I'ATnman Qoiinananuo,
00BeKT Xakugaru (Gpa3oBUil XOJaTHU Ba CTATUCTHK
MabJIyMOTJIADHU  BHU3yal  paBUIIa  KYPHII
UMKOHUHH Oepajiu.

Xo3upAa Treofie3uK, TEeOMAarHuT CKaHepJall,
KOCMHK, a3po, cTepeo(OoTOrpaMMETpUK Ba Jasep
CKaHepJan ycyiuiapuaad Goiananuim IMKOHHST-
Japu Mapxya. YmoOy ycysuiapaaH (QohaanaHHIl
EAropIMKIIapHUHT METPUK, (Da3oBuii Ba TaBCU(-
JIOBYM MAbIyMOTJIAPHHM ¥3 WYHATA OJTaH XOJIa
KyJa KaTTa MHKAOPAArd MabIyMOTIapHU TYTI-
Jlarmra UMKOH OepIu.

Xyaoca Ba Takamduap. Tapuxuii, apxurek-
Typa Ba MaJiaHui OOBCKTIAPHUHT KapTaJlapUHU
tysumga  ArcGIS 9.3 pmactypuHm  kynnam
Makcaara MyBopuk Oymamu. UyHku Oy mactyp
(oiinananyBumIap yuyH >KyJAa COAJa Ba KyJai.

ArcGIS 9.3 pmacTypu KapTajapHHW sIpaTHII Ba
Taxpupiaini, KapTaJapuHU BH3Ya/UIAIITHPHUIN Ba

JoWWXanami, — MaB3yJdd  KapTalap  SpaTull,
TOPU30HTAN Ba (PpPOHTAN IUTAHIApP, KUPKUMIIAP,
MOHOPaMaly KapTaJllapHHU SPATUII XamJa Mabiy-
MoTinap 0a3acuHM TYIJUPUIN Ba TaKOMUJI-
JANITUPHIN TeorpauKk Ba CXEMaTHK MablIyMOT-
napHU (a30BUM Ba CTATUCTUK TaXJIMI KIUIUII,
TEOKOJIall, MabIyMOTIap 0a3acu OWiaH WIILIAII,
KapTa XUCOOOTH Ba XYJOCATAPUHU MPUHTEPTa EKU
rpaduk (aimapra YTKasuIl ydyH jKyda KyJan
JACTyp XUCOOTaHAH.

Tapuxun, apxutektypa Ba

MagaHun 00 bEKTNAPHUHT

MabnymoTnap 6asacuHu
p| WwaknnaHTupuw Gynmua

ycnyoui KynnaHMmaHu
apaTuL

Kame-
+ panu

TapkukoT «“

yCynnapuHu

ApxvB Ba 6ubnvorpaduk Oana
MabllyMOTRapHu Tynnat Tagku-

\ 4

o6bekTnap yyyH rnoban
onnaluys Mabny-

MOTRapVHU TakoMunnat-

TUpMLW Ba GMpnaLTMpuLL

Cratnctuk Ba
boLuka Mmabny-
MOTNap xag-

BannapuHun
ADaTULLL

KOT
nyx

<
<

Ty3unraH xagsannap
acocuga aroHa pakamnm
MabnymoTnap 6asacuHu

Aapatu

A

TanépnaHraH mabnymotnap 6a3acu
acocuga anekTpoH kaTnaMmnu kapTa,
nnaH Ba YnamanapHu spatuil

HaTvxanapHu y3apo anMalumw yy4yH
MHTepdec spaTuLl

1-pacM. Tapuxuii, apxuTeKTypa Ba MaJlaHUii
00BEKTIIAPUHHUHT T'€0NOPTAIMHYU Ie0ax00poT
TU3UMJIapUIaH (GOHAANAHUO SPATUIITHUHT AJITOPUTMHU
(box cxemacn)

IlyHuHr y4yH KyHnaa KelTUpWIraH Tajnalmap
Ba MabJIyMOTIapAaH ¢oigananniand ymoy aacTyp
épraMujia Tapuxui, apXUTEKTypa Ba MaJaHUU
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OOBEKTIIAPHUHT TEONOPTAIMHY APATUII MaKCaaAra
MYBOQUK J1e0 XucoOmanmMus:

1. Obvexm man3zunzoxu éa myxoaza waknu:
SIrOpIMKHUHT TapTHO pakamu;, OOBEKT TypHra
TaBcu(HOMA; OOBEKT HOMH; MyXodasza KaTero-
pusicu; Myxodaszara OJMHTAHU XaKUIArd XyKxKaT
Ba VHHUHT pakamMu; OOBCKT MaH3WIM: IIaxap,
paiioH, naxa, Kyda, yi pakaMu; TapuXUi TasHY
pekacl pakamH;, TapuUXUW TasHY PEeKACHHUHT
CXEeMacH Ba paKkaMHu.

2. Tapuxuii mononumux maecugu: &Enrop-
JIMK pakKamu; Kyda, MalJIoH Ba axoJid MyHKTJIapH-
HUHT 3aMOHABHU HOMJIApH; OOBEKTHHUHT TapUXHUH
HOMH; OOBEKTHH CaKjad KOJWII Y4YyH TaBCHUS
STHIITaH HOMJIAP.

3.  Tapuxuii naitoo oynuwiu eéa myannugpu:
Earopauk  pakamu;  00BEKT  Myamumdiapu;
OOBEKTHUHT OOIUIAHFWY drajapy; TAPUXHUHA acoc;
00BEKTIapHHUHT OaJIaHCH.

4. Iaiioo 6ynuw 60CKUYNAPUHUHZ MAPUXUTL
maecugu: ENropiavK pakamu; OOBEKT MyaunQ-
Japu: -OOFNMaHMII OOCKUYJIApH -aCOCHH OypHIIHLI
OOCKMYJIApUHUHT OOIIIAHHUII ITaBpU Ba TaBCU(DHU
TabMHUpPJIANI HILIAPHHUHT OJUO OOpUITAHIINTH;
TapuUXui TaBCU(DU: -UKTUCOAUH-IKTUMOUI Tamad-
Jap -TeXHWKaBWUH WIUTA0 YUKApHIIl Japakacd -
3CTETHK Tabpu(u Ba TaXIIHIT;

5.  @yukyuonan uynanuwmu e6a oiioana-
Huw maecugu: €1ropiavK pakamu;, oObEKT OapIo
STUIITaH HruTap; KaHaai GyHKIus OakapraHiury;
(hoiimamaHUII: -XO3UPTH BAKT/Ia, -TAKJIH() STUIITaH.

6. Ob0vexkm KOHCMPYKUUACUHUHZ MAGCU-
¢u: Enropnuk pakamu; OOBEKT Oapro 3TUITaH
Hwinap, OOBEKT KOHCTPYKUMUSACH TaBcHPH: -
TEXHUKABUH XyCYCHSITH, —aHbaHACH, —THTWJINTH, -
ToM Ermuuiny; QodJaNaHWITaH XOM aménap: -
JIEBOp/a, -TOM EMUIUINNIA; XOJATHHUHT TaBCU(DU;
doiinananunaérrammmk napaxacu (%); KAMHHHT
OaraHcHIa TypraHIuTH.

7. Ob0vexkmHuHz MeEXHUKABUI KypPCAmKuy-
aapu: ENTOpIUK pakaMu;, OOBEKT 0apro ITHITaH
Hnrap; mapamerpiapu (X,y,Z); KaBarjiap COHH;
OuHO XaxMH (M); OMHOHUHT YMyMMI MaiiI0HH
(M?); poiinananunaérran Maiinon (m2); Typap- Ko
Maiionu (M?); OUHOHHMHT GanaHIurd (M).

8.  Kypunuw ycayounune maecugpu: OWHO-
Jap pakamiapu; OWMHO 0aprio 3TWIraH HWIap;
KalicH yciayOra MOHAHJIUTH.

9. Bbuno mawku KypuHuwiuHunz oOezamu-
auw  maecugu: OwHO pakamu; OuHO Oapro
STUIITaH HWLIap; CTPYKTYPACH; TAIIKH KYPUHUII;
MEbMOPHUN TalllKW KYPUHUII MPUHLIUIIIAPU; TaIlIKUA
KYpPUHHUII TaBcu(H; EATOPIMK TAIIKA KYPHHH-
MTUHUHT OMHOHUHT X )KMH-(Pa30BUil CTPYKTypacu
OmaH MOCHHTH; TallKd KYpUHHUIIWAA aloXHaa
Xparnd TypraH KUCMIIApUHUHT TaBCH(H.

10. Xaxcmuii-chazoeuit  cmpykmypacununz
maecugpu: OWHO pakamMu; OWMHO OapIo ITHITaH
Hutap; xaxmuid (Ga3oBuil CTpyKTypacu; Jonnxa-
CUHHUHT CTPYKTYpacu; MEhbMOPHA KOMIIO3UIIUSCH;

MAacIITadw; MPOIIOPITUACH; KOJIOPUCTHKA.

11. Jlouuxasuii euumununz magcugu: 6uHO
pakaMy; XOHAJapHU KOWIAIITHPUII TPUHIUII-
napy; QyHKIMOHAN TaBCU(U; XOHATAPHUHT Y3apo
TaIKy OOFJIAHUII XyCYCUSITIAPH.

12. Humepwep (uuku sxcuxosnawr) mascugpu:
OMHO pakKamu; >KMXO3JIAaHTaH WWiIH, Myautuduiap;
MEBMOPHIA  yCiIyO; MEBbMOpUH-(Pa30BHA  €UUM
NPUHLMIUIAPH; JKUX037all TaBcudu;, MYyHKaiaMm
acapJiapy; aMalliii caHbaT acapilapy.

13.  Eozopnuknuu (6unonu) unmezpayuon 6a-
Xoz1aui: OMHO pakaMu; KalCH JaBpra MaHCYOJIUTH;
Oaxomjamr: -Tapuxuid, -MaJaHWi, -MEHMOpHUH, -
caHpaTra OWI; Myxodaza Mmakiy; Oaxoant
EITOPIUTUHUHT SKOMITAIIUIIIN.

14. Bunonunz Kummamoaxo 3niemeHm.ida-
PUHU acpawica KupumuicanHaucu HOMEHKIamy-
pacu: OWHOHWHT TasHY peXaJard paKamu;
OMHOHWHI acpall y4yH Oa)kapuiaguraH HIILIap;
acpall ydyH pyHxaTra KUPUTHUII 3JIEMEHTIApH-
HUHT HOMH; DJICMEHTJIAPHUHT KUCKa4a OaéHU.

15. Eozopnuknu ypaé mypzan myxum mas-
cuchu: Tapuxuil TasHI peKacu pakamu; OWHO pa-
KaMH; cakiad KONWHTaH EAropiukiap; Earopiimk-
Jap: -pecraBpalnys KWIMHAAWTAH, -KOHCEPBAIWS
KWIMHAIUTaH, -KaiiTa TUKIAm 3apyp OyiraH, -
PEKOHCTPYKIIWS KUITUHAIUTaH; Oy3uiaurad OuHO.

16. Tabuuit-nanowmagpm myxumununz mae-
cuchu: Tapuxuil TasHY pekacH; TaOMUH-TaHaIIadT
MYXUTH 3JIEMEHTIApHU pyiXaTH; TaBcu(u.

17. Maescyo uuzmanapuunz nomnapu: Ou-
HOJIAP; TAPUXUH TassHY PEKACH; YM3Ma HOMH.

IOxopuna xypcatu® VyTunran MabIyMoTIap
acocWja TapHUXWi, apXWTEKTypa Ba MaJaHUN
oObekTnapuuHr Online remopranu sipatuwica y
xonga (¢oigananyBumnap ymoOy coxa Oyiimua
TYIUK Ba CH(ATIN MabIyMOTIapra 3ra OYIUIIaim.
OnuHraH HaTIKajapaaH Oapya coxa MyTaxacCHC-
Japyd Ba MyTraccanuiapu (oiimaJaHUIl WMKOHHS-
THTA 3ra OyIaawIap.
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Tepumra 2019 iinn 12 oktsa6paa 6eprnau. bocumra 2019 inn 14 oktadpna pyxcat STHIIH.
Koro3 ymaamu 60x84/8. Hampuér xucob To6oru 9,9. Koro3u — odceer.
Bytoptma Ne 17/2. Anamu 200 Hycxa. baxocu kemummiaran Hapxa.

CamIAKU 6ocmaxonacuna 2019 iinn 16 oKT0paa 90 STUIIH.
Camapxkanz maxap, Jlonazop xyuacu, 70. Email ilmiy-jurnal@mail.ru
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