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POPULATION DISTRIBUTION AND
WATER RESOURCES IN PAKISTAN

Growing population, lack of water resources, the massive amount of water withdrawal, and migra-
tion of people from rural to urban areas are creating a water scarcity issues in Pakistan. However, the
suitable quantity of water resources is decreasing due to the unsustainable extraction of water resources
whereas the land availability for the construction of domestic areas is reducing because of migration of
people and urban areas are becoming overcrowded.

Therefore, the aim of present work is to analyse the population distribution in the different province
of Pakistan as well as the amount of total blue water, people access to drinking water and water with-
drawal activities. To determine the outcomes/results the datasets have been downloaded from various
sources i.e. SEDAC (NASA), World pop, Joint Research Centre (JRC-GHS), Gridded Population of the
World version 4 (GPWv4) and aqueduct map 2.0. Population distribution and water resources maps
have been investigated in the implementation of mapping algebraic approach in the context of Quan-
tum Geographic Information system (QGIS). Classification, overlapping, clipping, masking and other
GIS techniques are applied with the help of raster and vectors datasets. By using zonal statistics tool,
we examined the number of people living in each province of Pakistan. However, through the overlap-
ping of population density and water resources maps, we derived the outcomes that in which part of the
country people are extracting the massive amount of water resources and where people are facing the
water scarcity related issues.

Key words: Population, water resources, Pakistan, QGIS.
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MakicTaHAaFbl XaAbIK MeH CY KOPAApPbIHbIH, TapaAybl

Cy KOpAapblIHbIH, >XXeTiCreyLiAiri, CyAblH, Kern MOALLEPAE aAblHYbl, XaAbIKTbIH, aybIAAQH KAAaAapFa
KOLWin-KOHybl MeH yAarbl ecyi lNeKicTaHAafbl Cy TanwWbIAbIFbIH TYAbIPYAQ. AAaiAQ, CY KOPAAPbIHbIH,
YTbIMCbI3ManAAAAHbIAYblCAaAAAPbIHAHKYHAEAIKTI MaiAAA@HbICTaFblCY KOPAApbladakbin,aAyi ayMaK TapbliH
CaAy YLIIH XXepAiH GOAYbl TYPFbIHAAPAbIH KOLLi-KOHbIHA GaAAHbICTbl a3asiAbl, aA KAAAAbIK, >KEPAEP
ToAbIN KeTeAi. OcblAanlla, OCbl MaKaAaHbIH, MakcaTbl [ToKiCTaHHbIH, 8PTYPAI NMPOBUMHLMSIAAPbIHAAFbI
XaAbIKTbIH YAECTIPIAYiH, COHAaM-aK, Cy OeTiHiH MOALLEpPiH, aybl3 CyFa KOAXKETIMAIAIKTI XK8He CyAbl
TYTbIHYAbl KaMTamachi3 eTy. HaTuxkeaepai aHbikTay yuwiH SEDAC, World Pop, Joint Research Center
(JRC-GHS), World Version 4-HiH (GPWv4) Gridded Population >keHe akBeaykTOp KapTachl 2.0 CUSKTbI
BPTYPAI AEPEKKO3AEPAEH XKYKTEAAL. XaAbIKTbl XKaHe Cy 6OAY KapTaAapblH epKiH KPOCC-MAAT(OPMaAbIK,
reoaknapattblk, >xyre (QGIS) KoHTeKkCiHAEe KapTara aArebpasblk, Ke3KapacTapAbl >Ky3ere acbipy
Ke3iHAE 3epAEAEHAI. PacTPAbIK XKOHE BEKTOPAbIK, AEPEKTEP KMbIHTbIFbIMEH XKiKTeAy, GipiH-6ipi Kbl
aAy, KMo, MacKMpoBKa oHe 6acka aa [AX aaici KOAAAHBIAAbL. 30HAABIK, CTATUCTUKAABIK, KYPaAAbl
KOAAQHY apKbiAbl 6i3 [eKicTaHHbIH 8p6ip NMPOBMHUMACHIHAA TYPATbIH aAAaMAAPAbIH CaHbIH 3ePTTEAIK.
AereHMeH, XaAblKTbl XX8HE CYAbIH TbIFbI3BAbIFbIH KapTaAapMEH TOATbIPY apKbiAbl 6i3 €A XaAKbIHbIH
GOAIri Cy pecypcTapbiHbiH YAKEH KOAEMIH LibIFapbir, Cy TamlbIAbIFbIMEH GaiAaHbICTbI MpoBAeMaAapra
Tan GOAFaH HOTMXKEAEPAT AAADIK.

Ty#iH ce3aep: xaablk, cy pecypcrapbl, [akictaH, QGIS.
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PacnpeAeAeHMe HaCeAeHUs1 U BOAHbIX peCcypCcoB B lMakucraHe

HexBaTka BOAHbIX PECYPCOB, OFPOMHOE KOAMYECTBO 3a60pa BOAbI, POCT M MUMPALIMS HACEAEHWS U3
CEAbCKMX PaiOHOB B rOPOAA CO3AQIOT MPOBAEMbI HEXBATKM BOAbI B MakucTaHe. OAHAKO MOAXOASLLee
KOAMYECTBO BOAHbIX PECYpPCOB YMEHbLUAeTCs M3-32 HepaLMOHAAbHOIO MCMOAb30BaHMSI BOAHbIX
pecypcoB, B TO Bpems Kak AOCTYMHOCTb 3eMAU AAS CTPOMTEABCTBA AOMALLIHWX TEPPUTOPUIA YMEHBLLIAETCS
M3-3a MUIPaLIMU AIOAEI, a TOPOACKME PAMOHbI CTAHOBSTCS NMEPENOAHEHHBIMU. TakMm 06pa3oM, LEABIO
HacTosLen paboTbl IBASIETCS aHAAM3 PACMPEAEAEHMSI HACEAEHMS B PA3AMUHbIX MPOBUHLMSX [akmcTaHa,
a Takxke o6bema BOAHOM MOBEPXHOCTW, AOCTYMa AlIOAEN K MUTbEBOM BOAE M BOA03abOpOB. AAg
OMPEAEAEHUSI PE3YAbTATOB HABOPbl AQHHbIX ObIAM 3arpy>KeHbl U3 Pa3AMUHBIX MCTOUYHMKOB, HAMpPUMED,
SEDAC (NASA), World pop, O6beanHeHHoro nccaepobareabckoro ueHtpa (JRC-GHS), Gridded Popu-
lation of the World version 4 (GPWv4) 1 kapTbl akBeayka 2.0. KapTbl pacrnpeseAeHnst HaceAeHus 1
BOAHbIX PECYPCOB ObIAM UCCAEAOBAHbI MPW PeaAmn3aLLm aArebpanyeckoro noAXoAa K KapTMpOBaHMIO B
KOHTeKCTe CBOBOAHOM KpoccnAaTopMeHHOoM reorHpopmaumorHon cuctembl (QGIS). Kaaceudmkaums,
rnepekpbITUE, OTCEYEHME, MacKMpOBaHune 1 Apyrie metoAbl [TMC NpUMEHSAMCh C MOMOLLbIO HAboPOB
pacTpoBbIX M BEKTOPHbIX AaHHbIX. MCMOAb3yS WMHCTPYMEHT 30HAAbHOWM CTaTUCTWMKM, Mbl W3YYUAM
KOAMYECTBO AIOAEM, >KMBYLUMX B KaXKAOW npoBuHUMKM [NakmcTaHa. OAHaKo, MyTeM HaAOXKeHUs KapT
NMAOTHOCTU HaCeAeHMS U BOAHBIX PECYPCOB, Mbl MOAYYMAM PE3YAbTaTbl, B KOTOPbIX YaCTb HAaCEAEHUS
CTpaHbl AOObIBAET OFPOMHOE KOAUUYECTBO BOAHbBIX PECYPCOB U A€ AIOAM CTAaAKMBAIOTCS C MpobAemMami,

CBS3aHHbIMM C HEXBATKOM BOADI.

KAloueBble cAoBa: HaceaeHMe, BOAHbIe pecypchl, NakncTaH, QGIS.

Introduction

The pressure on water resources has been in-
creasing and remains to grow worldwide, driven
by rising food and energy demands and increasing
standards of living (Vordsmarty, Green, & Lam-
mers, 2000). Global water withdrawals have in-
creased in the last century, which is almost twice
the rate of human population growth (Falkenmark,
1997). The proportion of urban populations in-
creased from 43% in 1990 to 52% in 2011, and it is
predicted to grow to 67% by 2050 (United Nations,
Urban population, development and the environ-
ment, 2008). Urbanization is expected to accelerate
with population growth and social development in
the novel century (Heilig, 2012). Urbanization de-
velopments in developing countries mostly differ
from previous urban transitions in terms of scale,
speed, and morphology, and they should obtain suit-
able attention and generates extraordinary impacts
on environmental systems such as urban heat island
effect, water run-off change, biodiversity decrease,
and anthropogenic carbon emission (Chen, Cao,
& Liao, 2016). Many governments craft policies
to encourage urbanization for example, China has
recently organised a new urbanization plan, which
is expected to boost domestic demand (Bai, Shi, &
Liu, 2014). Although extensive study has been con-
ducted on urbanization, the definition of «urban»
itself is vague, changing over time and space (Co-
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hen, 2004). Consequently, the content of «urbany
area maps vary largely depending on the methodol-
ogy used and the data source (Friedl, et al., 2010).
In 2014 researchers used the 2010 census data, and
2010 parcel data of USA to highlight the population
distribution on high resolution gridded population
surface they also used the dasymetric and heuristic
sampling method with 30*30 m spatial resolution
and accuracy has been assessed by National land
cover database to produce land cover-based popula-
tion product and then compared it with high resolu-
tion gridded population surface (HGPS) (Jia, Qiu, &
Gaughan, 2014).

The scientists adopted the Statistical model-
ling and areal interpolation method with Land use
land cover data (LULC) at 30m spatial resolution,
LULC data 1 m resolution and parcel data. How-
ever, accuracy assessment performed at block level
and validated at parcel level, overall relative error
(ORE), mean absolute error (MAE), and root mean
square error (RMSE) were used to check the accura-
cy of prediction. Therefore, Population distribution
assessed based on the average population on each
dwelling unit 8 models were developed and tested
and model 7 (Dasymetric model) produced accurate
results than others and produced a map of Um-Al-
hamam Riyadh, Saudi Arabia. Um-Alhamam ward
has an overall area of 4 km? and contains 488 blocks
and 2839 parcels (Alahmadi, Atkinson, & Martin).
Scientists agree that an understanding of popula-
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tion distribution is essential for urban planning and
sustainable development studies and for exploring
the interrelationship between humans and their en-
vironment on diverse spatial scales. Urban planning
adopted tasks including new town planning (NTP),
urban infrastructure planning (UIP), and urban traf-
fic planning (UTP) must forecast the population size
and its development trend based on long-term statis-
tics and then make a foresighted blueprint (Yin, et
al. 2015). As urban areas are more vulnerable to be
hit by water crises around the world and may impact
the vast number of population and economic activi-
ties (Hellstrom, Jeppson and Karman, 2000).

The aim of this study is the analysis of popu-
lation distribution, people access to drinking water,
amount of water withdrawal and available blue wa-
ter in Pakistan. To reach the aim of the study we
required several types of datasets such as population
data, remotely sensed data, census data. To obtain
the population data we adopted distinct sources like
World pop, Joint Research Centre (JRC) Global Hu-
man Settlement (GHS), Socio-economic Data and
Application Centre (SEDAC-NASA-Columbia),
Food and Agricultural Organisation (FAO) and
water resource datasets have been downloaded by
World Resource Institute (WRI).

Materials

Description of the study area

2.1.1. Location and Demography

The Islamic Republic of Pakistan is in the
continent of Asia, the coordinates between 30.3753°
N, 69.3451° E and it is situated eastern and northern
hemisphere with a height of 8,125 m (above sea
level. Islamabad is the capital of Islamic Republic
of Pakistan, which is located on a latitude of
33.7294° N, and longitude of 73.0931° E. Pakistan
shares its borders with four neighbouring countries
Iran, China, India, and Afghanistan. In the east of
Pakistan is India, which has a 2,912-km border
with Pakistan. Iran is in the west of Pakistan, which
has a 909-km border with Pakistan. Afghanistan
located at the northwest of Pakistan; with a shared
border of 2,430 km., China is towards the northeast
and has a 523-km border with Pakistan. Pakistan
estimated population till January 1%, 2017 was
194.9 million and covers an area of 796,095 km?.
An administrative unit of Pakistan consists of four
provinces (KPK) Khyber Pakhtunkhwa Province,
Punjab, Sindh, Gilgit-Baltistan, Baluchistan and
four territories (FATA) Federally Administrative
Tribal Areas, Azad Kashmir and (ICT) Islamabad
Capital (Figure 1).

TURKMENISTAN

AFGHANISTAN

ARABIAN SEA

Figurel — Representing to the territories and
provinces of Pakistan

Ground Water Resources in Pakistan

To know the groundwater resources of Pakistan
is important for that research. Ground water resources
of Pakistan occur in the Indus Plain, spreading from
Himalayan foothills to Arabian Sea, and are depos-
ited in alluvial deposits. The Plain is approximately
1,600 Km long and covers an area of 21 Million
hectares and is blessed with widespread unconfined
aquifer, which is fast becoming the supplemental
source of water for irrigation. The aquifer has been
constructed due to direct recharge from natural pre-
cipitation, river flow, and the continued seepage from
the conveyance-system of canals, distributaries, wa-
ter channels and application-losses in the irrigated
lands during the last 90 years. This aquifer, with a
potential of around 50 MAF, is being exploited to
an extent of about 38 MAF by over 562,000 private
tube wells and about 10,000 public tube wells. It is
estimated that, out of a total accessible potential of
about 0.9 MAF, 0.5 MAF is already being exploited,
thereby leaving a balance of 0.4 MAF that can still
be utilized. This creates misconception, as the aqui-
fers are not continuous but are limited to basins due
to geologic conditions. It is noted that, in two of the
basins (Pishin-Lora and Nari) groundwater is being
spoiled, beyond its development potential, creating
mining conditions and causing a huge overdraft of
groundwater that is threatening to dry up the aquifers
in the long term (Majeed, 2010).

Rainfall trends in Pakistan

The inconsistency of rainfall has increased geo-
graphically, across seasons, and annually in Asia
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over the past few decades. Decreasing trends in
rainfall patterns along Pakistan’s coastal areas and
arid plains have also been detected (Houghton, et
al., 2007). According to Pakistan Meteorological
Department, most important parts of Pakistan expe-
rience dry climate. Humid environments prevail but
over a small area in the north. The whole of Sindh,
most of Baluchistan province, most parts of the Pun-
jab and central parts of Northern Areas obtain less
than 250 mm of rainfall per year (Rehman & Shan,
2010). There is no clear altitudinal trend of rainfall,
which is covering to the whole country. The re-
searcher selected 30 stations from extreme north to
south and east to west and dataset spreads over a pe-
riod of 30 years (1976-2005). The selected stations
have been divided into five dissimilar microclimatic
zones (Rehman & Shan, 2010).

Data Collection

The main significance of current work is the col-
lection of spatial data sets and the generation of a
complete database for mapping algebra approach.
Meanwhile, the main concept is that the information
is stored and made available to all potential users,
this approach should be followed in other countries
worldwide.

The objective is to assess and compare the vari-
ous population density and water resources maps.
To fulfil the objective of the study it is an essen-
tial to download dataset for population mapping
and to determine the water resources. The datasets
downloaded from several sources in which we have
SEDAC (NASA-Columbia), World Pop, and FAO.
SEDAC (NASA-Columbia) is providing estimates
of population density for the years 2000, 2005,
2015, and 2020, created on counts consistent by na-
tional censuses and population registers, as raster
data to facilitate data integration. The fourth ver-
sion of SEDAC Gridded Population of the World
(GPWv4) is gridded with an output resolution of
30 arc-seconds, or ~1 km at the equator (NASA,
1958). World pop is providing an estimate of the
number of people residing in each 100*100m grid
cell for every low and middle-income country with
Geographic projection WGS84. Through integrating
census, satellite survey, and GIS datasets in a flex-
ible machine-learning framework, high-resolution
maps of population count and densities for 2000-
2020 are produced, along with additional metadata
(WorldPop, 2013). FAO is providing the informa-
tion about the population density was derived from
Land Scan 2000-Global Population Database with a
spatial resolution of a 5*5 arc and Geographic pro-
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jection WGS 1984 (FAO, 1975). Aqueduct Global
Maps 2.1 data include indicators of water quantity,
water variability, water quality, public awareness of
water issues, access to water, and ecosystem vulner-
ability. Aqueduct country and river basin rankings
dataset shows countries and river basins average
exposure to five of Aqueduct’s water risk indica-
tors baseline water stress, inter annually variability,
seasonal variability, flood occurrence, and drought
severity (World Resources Institute, 1982).

Methodology

Starting from the given background the aim of
this research is to examine the utility of mapping
algebra approach based on QGIS, in the case of water
resources and people of Pakistan. First, different
vector and raster layers have been imported with the
help of QGIS. Secondly, all the raster layers were
clipped for the study area (Pakistan) the Pakistan
map has been clipped from global raster dataset by
using the processing toolbar. Whereas the Global
aqueduct map has been clipped for the study area
(Pakistan) and the new vector layer has been created
(Layer> create layer> new shape file layer) as well
as features have been extracted by using the feature
extraction tool from attribute toolbar. Raster layer
has been clipped by using the processing toolbar
(Processing toolbar > GDAL extraction > clip
raster by mask layer). However, the vector layers of
Pakistan consist of three different maps depicting the
total water withdrawal in cubic kilometre per year,
Total blue water in cubic kilometre per year, Access
to water in percentage and raster layer showing
the population densities in different provinces/
regions of Pakistan with the unit of persons per sq.
Kilometre. The Total withdrawal is the total amount
of water extracted from freshwater sources for
human use. The Total blue water for each catchment
is the collected runoff upstream of the catchment
plus the runoff in the catchment. Access to water
measures the percentage of population without
access to improved drinking-water sources. Higher
values indicate areas where people have less access
to safe drinking water and consequently higher repu-
tational risks to those not using water in an equitable
way. Therefore, the zonal statistics tool has been
used to check the population density of each raster
layer, which gives us the results in an attribute table
in integers form. Finally, population distributed
raster layer has been overlapped and compared with
other vector layer of Pakistan to assume about the
amount of water withdrawal in different provinces
of Pakistan.
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Results and discussions

The outcomes derived from the application of
mapping algebraic approach with the help of census
and other ancillary data are presented now. Results in
the form of raster and vector maps are elaborated and
discussed. Through mapping algebraic approach, we
analysed the population density maps whereas the
impacts of population density have been analysed
by overlapping with the aqueduct layer.

Aqueduct Global map 2.0

According to the Figure 2 as you can see most
of the blue water resources approximately > 100
km? exist in the northern part of the country and in
the north-east of Pakistan the amount of total blue
water is about 50-70 km?* while in the north-west of
the country the blue water resources are 30-50 km?.
When we assess the “blue water” resources towards
southern part of the country the given map (Fig.2)
showing the scarcity of the resources which is about
10-30 km?3, but some southern part reserved > 100

km? though in the south-western portion of Pakistan
the total is about 10-30 km? whereas, in the south-
eastern part of Pakistan the country is also facing
the lack of water resources and accessible water are
30-50 km?.

According to the water withdrawal map of
Pakistan as in Figure 3 the northern part of the
country the total water withdrawal is about 10-30 km?
per year and in the north-east of the country the water
withdrawal is approximate > 100 km* per year while
in the north-west the water withdrawal is in between
30-50 km?® per year. Whereas, in the southern part of
the country the water withdrawal is 10-30 km* per
year while in the south-west the water withdrawal is
<10 km?® per year and in the southeast of the country
the water withdrawal is > 100 km? per year.

As you can see in Figure 4 higher values indicate
areas where people have less access to safe drinking
water. According to the given map, each inhabitant
in the entire country have low to medium (2-5%)
access to safe drinking water.

Total Blue Water in
Pakistan

A

Total Blue Water

[1<10km3

[ 10-30 km3
[ 30-50 km3
[ 50-70 km3
Bl > 100 km3

Aqueduct map of Pakistan was
generated by World Resource
Institute (WRI) in 2013.

100 0 100 200 300 400 km
I T

Figure 2 — The map of Pakistan showing the average amount of blue water resources in Pakistan
(Source: World Resource Institute WRI)

The outcomes derived from the SEDAC
(GPWv4) data sets are explained below. As given
Figure 5 showing the population density per person
per grid cell (~1km) in different regions/districts of
Pakistan. While the assumption made for the year
2020 during this assumption, we predict that most of

the population will be settled in the Punjab province
which is 31° north and 72° towards eastern part of
the country and it is the second largest province by
area after Baluchistan. In Punjab, the population
will be highly dense which > 1000 Persons per
km? is. In the northern areas of Pakistan, which are
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35.35°N and 75.9°E, the total population in 2020
will be 1-5 Persons per km? In KPK, (Khyber
Pakhtunkhwa) province the total expected popula-
tion for the year 2020 will be 25-250 Persons per
km?, which is 34.00°N and 71.32°E. Baluchistan
is the largest province of Pakistan with respect
to the area forming the southwestern region of
Pakistan. Their predictable population for 2020 is
1-5 Persons per km? and the total area is 347,190
km? it lies 27.7 °N and 65.7°E. The Federally
Administered Tribal Areas (FATA) is a semi-
autonomous tribal region in 33° north and 70° east
of Pakistan, consisting of seven tribal agencies/
districts and six frontier regions, and are directly
governed by Pakistan’s federal government through
a special set of laws called the Frontier Crimes
Regulations (FCR). The expected population of
2020 for this region is 5-25 Persons per km? and the

total area is 27,220 km?. Azad Kashmir province
is situated in the 32.22°N and 73.28° towards east.
The total predictable population of Azad Kashmir
province is 25-250 Persons per km? for the year
2020 while the total area is 13,229 km?2. Sindh is one
of the fourth province of Pakistan in the southeast
of the country. Sindh is the third largest province of
Pakistan by area, which is 140,914 km?, and it lies
25.89°N, 68.52°E. The population density of Sindh
15 250-1000 Persons per km?. Federal capital territory
(FCT) Islamabad is the capital city of Pakistan and it
is the 10™ largest city of Pakistan, which is located in
the Pothohar Plateau in the north-eastern part of the
country with 33°'N 73°E their expected population
for the year 2020 will be > 1000 Persons per km?. In
the northern areas of Pakistan, which are 35.35°N
and 75.9°E, the total population in 2020 will be 1-5
Persons per km? and the total area is 72,971 km?.

Water withdrawal map of
Pakistan

Total water withdrawal

[ < 10 km3/yr

] 10-30 km3/yr
] 30-50 km3/yr
[ 50-70 km3/yr
I > 100 km3/yr

Aqueduct map of Pakistan was
generated by World Resource
Institute (WRI) in 2013.

100 0 100 200 300 400 km
N .

Figure 3 — The map of Pakistan showing the total water withdrawal in Pakistan
(Source: World Resource Institute WRI)

Gridded Population of the World (GPWv4)

The outcomes derived from the Figure 6 about
dissimilar provinces of Pakistan is that most of
the population is living in Punjab province, which
is extremely high > 1000 Persons per km? If we
assess the population density of northern areas
for the year 2015 it is about 1-5 Persons per km?.
In 2015, Khyber Pakhtunkhwa (KPK) province
population density is >1000 Persons per km? but
towards the north-west of the (KPK), the population

ISSN 1563-0234

is about < 1 Persons per km?. In 2015 Azad Kashmir
(AK) province population density is about 25-250
Persons per km? According to the 2015 analysis,
the Federally Administered Tribal Areas (FATA)
population density is 5-25 Persons per km? The
population density of Sindh province in 2015 is
25-250 Persons per km? In 2015, the Baluchistan
population density is < 1 Persons per km? and the
estimated population density of Islamabad is > 1000
Persons per km? for the year 2015.
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Access to water in
Pakistan

Access to water

[ < Low (<2%)

[ Low to medium (2-5%)

[ Medium to high (5-10%)
I High (10-20%)

I Extremely high (>20%)

Aqueduct map of Pakistan was
generated by World Resource
Institute (WRI) in 2013.
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I .

Figure 4 — The map of Pakistan showing the people access to water in Pakistan
(Source: World Resource Institute WRI)

Population distribution map of
Pakistan

A

Population density

[ ] < 1 Persons per km2

[ 1 1-5 Persons per km2

[ 5-25 Persons per km2

[ 25-250 Persons per km?
[ 250-1000 Persons per km2
I > 1000 Persons per km2

Population distribution map of Pakistan
provide an estimate of population for the
year 2020.
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Figure 5 — Population density in different regions of Pakistan for the year 2020 (Source: SEDAC)

The given Figure 7 explaining the outcomes
derived for the year 2005 as the population density
of Punjab province is > 1000 Persons per km? and in
northern areas, the population density is < 1 Persons per
km?. Whereas the population density of Khyber Pakh-

tunkhwa (KPK) province has been determined about
> 250-1000 Persons per km? and towards the north-
west their population is < 1 Persons per km? while the
population density of Azad Kashmir (AK) is 25-250
Persons per km? If we look at the population density
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of Federally Administered Tribal Areas (FATA) it’s
about 5-25 Persons per km? though the population
density of Sindh province is 25-250 Persons per
km? and the population density of Baluchistan is < 1
Persons per km? The capital of Pakistan (Islamabad)
population density is > 1000 Persons per km?.

The given Figure 8 illustrating us the
population density for the year 2000. As you can
see the population, density of Punjab province is
about > 1000 Persons per km? and if we analyse
the population density for northern areas their
population density is < 1 Persons per km?. Although,

the population density of Khyber Pakhtunkhwa
(KPK) province is about > 25-250 Persons per
km? and towards the north-west their population is
< 1 Persons per km? while the population density
of Azad Kashmir (AK) is 1-5 Persons per km?.
Whereas, the population density of Federally
Administered Tribal Areas (FATA) it’s about 5-25
Persons per km?, however, the population density of
Sindh province is 25-250 Persons per km? and the
population density of Baluchistan is < 1 Persons per
km? and the population density of Islamabad is >
1000 Persons per km?.

Population distribution map of
Pakistan

L0

A

Population density

[ ] < 1 Persons per km2

[1 1-5 Persons per km?2

[ 5-25 Persons per km?2

[ 25-250 Persons per km2
I 250-1000 Persons per km?2
Il > 1000 Persons per km?

Population distribution map of Pakistan
provide an estimate of population for the
year 2015.

0 100 200 300 400 500 600 700 800km

Figure 6 — Population density in different regions of Pakistan for 2015 (Source: SEDAC)

Food and Agriculture Organization (FAO)

Figure 9 has been clipped for Pakistan from
the Global dataset of Food and Agricultural
Organisation (FAO) and representing the population
density for the year 2000. As northern areas which
are located 35.35°N and 75.9°E their population
density 1-5 Persons per km? while in Punjab
province the population density is > 1000 Persons
per km? which is 31° north and 72° towards the east-
ern part of the country. In Federally Administered
Tribal Areas (FATA) which is 33° north and 70°
east it has a population density < 1 Persons per
km?, Azad Kashmir 32.22°N and 73.28° towards
east their population density is 25-250 Persons
per km? and Baluchistan which lies 27.7 °N and

ISSN 1563-0234

65.7°E with a population density 1-5 Persons per
km?. Whereas, the population density of Sindh is
250-1000 Persons per km? it lies 25.89°N, 68.52°E.
In (KPK) the population density is >1000 Persons
per km? but towards north-west the population
density in (KPK) is 1-5 Persons per km? and it lies
34.00°N and 71.32°E of Pakistan. In Islamabad, the
population density is 250-1000 Persons per km? and
it is situated 33°43'N 73°04'E.

World Pop

The given Figure 10 has been directly download-
ed from World pop website and it is representing to
the population density of Pakistan for the year 2000.
According to this figure as you can see the northern
areas of Pakistan, which are located 35.35°N and
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75.9°E their population density < 1 Persons per km?.
The population density of Punjab province is > 1000
Persons per km? and it is situated 31° north and 72°
towards the eastern part of the country while Fed-
erally Administered Tribal Areas (FATA) located
33° north and 70° east it has a population density
1-5 Persons per km?. The Azad Kashmir is located
32.22°N and 73.28° towards east their population
density is 25-250 Persons per km? and Baluchistan
which lies 27.7 °N and 65.7°E with a population
density 1-5 Persons per km?. Whereas, the popula-
tion density of Sindh is 250-1000 Persons per km? it
lies 25.89°N, 68.52°E. In (KPK) the population den-
sity is >1000 Persons per km? but towards the north-
west, the population density in (KPK) is < 1 Persons
per km? and it lies 34.00°N and 71.32°E of Pakistan.
In Islamabad, the population density is > 1000 Per-
sons per km? and it is situated 33°43'N 73°04'E.

Through the implementation of zonal statistics
(Raster toolbar > Zonal statistics) given in Figure
11, 12 illustrates the number of people living in each
province of Pakistan with respect to different years
and provinces.

To make a comparison of population density
map with water resources map I choose the water

withdrawal map of Pakistan Figure 3 and popula-
tion density map of Pakistan in 2015 in Figure 6
(Gridded Population of the World (GPW), 2018).
While by means of the spatial analyst tools the ras-
ter layer has been reclassified and by conversion
tools this raster layer has been converted in to pol-
ygon (Spatial analyst tools > Reclass > Reclassity),
(Conversion tools > from raster > Raster to poly-
gon). To determine the results about the number of
Persons per km? and amount of water withdrawal
the overlapping technique has been done by using
the analysis tools (Analysis tools > overlay > Un-
ion). However, the different geographic features
have been identified randomly (Feature Identifier)
with the help of overlapped population density map
and from each province of Pakistan. I obtained five
points from raster (Population map) and from vec-
tor layer (Water withdrawal map) whereas three
points from each territory/region to assess the wa-
ter withdrawal with respect to the population den-
sity of Pakistan. As you can see in a given Figure
13, the Punjab province is highly populated area as
compared to the other provinces and territory while
the large amount of water is being extracted from
that Punjab province.

Population distribution map of
Pakistan

L0

Population density

| < 1 Persons per km2
[ ] 1-5 Persons per km2
[ 5-25 Persons per km2
[ 25-250 Persons per km2
I 250-1000 Persons per km?2
Il > 1000 Persons per km?2

Population distribution map of Pakistan
provide an estimate of population for the
year 2005.
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Figure 7 — Population density in different regions of Pakistan for 2005
(Gridded Population of the World (GPW), 2018)
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Population distribution map of
Pakistan

Population density
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Population distribution map of Pakistan
provide an esitmate of population for the
year 2000.
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Figure 8 — Population density in different regions of Pakistan for 2000
(Gridded Population of the World (GPW), 2018)

Population distribution map of
Pakistan

Population density
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1 1-5 Persons per km2

[ 5-25 Persons per km2
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Il > 1000 Persons per km2

Population distribution map of
Pakistan provide an estimate of
population for the year 2000
(Source: FAO).
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Figure 9 — Population density in different regions of Pakistan provide the estimate
of population for the year 2000 (FAO, 2017)
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Population distribution map of
Pakistan

Population desnity
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[ 1-5 Persons per km2

[ 5-25 Persons per km2

[ 25-250 Persons per km2
I 250-1000 Persons per km?2
I > 1000 Persons per km2

Population distribution map of
Pakistan provide an estimate of
population for the year 2000
(Source: WorldPop).
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Figure 10 — Population density map of Pakistan for the year 2000 (WorldPop, 2013)

Number of People/Km*
FAO 2000
3% GEW 2000

2000 1%

GIW 2005

GHS 2015 13%

11%

uGEPW 2000
GHS 2000
BGPW 2003

GPW 2015
15% uGPW 2015

u GPW 2020
u Worldpop 2000

1975 wFAOQ 2000

3%
GPW 2020
17%

Figure 11 — Depicting the population of Pakistan with respect to years
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NUMBER OF INHABITANTS IN EACH PROVINCE/TERRITORY
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Figure 12 — Representing the provinces of Pakistan
WATER WITHDEAWAL EMYYEAR

35

0 29211

5

20

15

12077
pLi)
637
5
2,056
0.503 030 | ] 0,621 0,492
o — | — | — | |
Northern Arsas Islamabad Azad Kashmir FATA Baluchistan EPE Sindh Punjab

ISSN 1563-0234

Figure 13 — Representing to the amount of water withdrawal km?*/year
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Conclusions

Through overlapping of population densi-
ty map 2015 (Gridded Population of the World
(GPW), 2018) in Figure 6 with water withdrawal
layer Figure 3 we derived the outcomes that in
which part of the country people are extracting
the massive amount of water resources and where
people are facing the water scarcity related issues.
According to Figure 4 in Pakistan, people have low
to medium access to water (2-5%). In Punjab prov-
ince, the population density is about > 1000 Per-
sons per km? while the water withdrawal amount is
> 100 km? per year and it is located 31° north and
72° towards eastern part of the country. Whereas,
in northern areas, which is located 35.35°N and
75.9°E the population density is < 1 Persons per
km? and the amount of water withdrawal is 10-30
km? per year. Khyber Pakhtunkhwa (KPK) prov-
ince lies 34.00°N and 71.32°E their population
density is approximate >1000 Persons per km? but
towards the north-west of the (KPK), the popula-
tion is about < 1 Persons per km? and the amount of
water withdrawal over there is 30-50 km?* per year.
The Federally Administered Tribal Areas (FATA)
is in 33° north and 70° east of Pakistan with a popu-
lation density 5-25 Persons per km? and water with-
drawal amount is 30-50 km* per year. Azad Kash-

mir province is situated in the 32.22°N and 73.28°
towards the east with a population density 25-250
Persons per km? and water withdrawal amount is
approximate > 100 km?* per year. Sindh is the third
largest province of Pakistan by area, which lies in
25.89°N, 68.52°E while the population density of
Sindh is 25-250 Persons per km? and the amount
of withdrawal is > 100 km® per year. Baluchistan
is the largest province of Pakistan with respect to
the area it lies 27.7 °N and 65.7°E the population
density < 1 Persons per km? and water withdrawal
amount are < 10 km?® per year. Federal capital terri-
tory (FCT) Islamabad is the capital city of Pakistan
and it lies 33°'N 73°E with a population density
> 1000 Persons per km? and the water withdrawal
amount is 30-50 km® per year. After assessing the
population density Figure 12 and water withdrawal
capacity Figure 13, we realized that most of the
people are living in the Punjab province and ex-
tracting the massive amount of water as compared
to the other provinces/territory of Pakistan.

Student and researchers who want to apply the
same approach discussed here my recommendation
is to access the cited literature for comprehensive
descriptions of required procedure. Whereas, pre-
planned dataset strategies can save time and addi-
tional struggle as well as producing more meaning-
ful results for monitoring purposes.
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SOCIO-DEMOGRAPHIC ASPECT OF ANALYSIS
OF LIFE QUALITY OF POPULATION
OF THE REPUBLIC OF KAZAKHSTAN

One of the main indicators characterizing the development of the economy by the international
community recognized as the quality of life. In process of integration of Kazakhstan into the world
economy interest to this problem has been increasing as socio-demographic indicators of quality of life
are also used to reflect the degree of socio-economic relations in the country. The objective of this paper
is to study the socio-demographic aspect of life quality of population by the example of the Republic of
Kazakhstan. The importance of this research paper lies in the fact that the socio-demographic indicators
have been explored and systematised in detail, the regional difference of birth rate and death rate values,
average lifetime values of the population of the Republic of Kazakhstan were identified. Gender differ-
ences of the regions of the republic according to the average lifetime level of the population lifetime of
Kazakhstan were researched. Over the past ten years in the country a positive shift towards population
growth occurred, which became possible by reducing of migration decrease and increasing of natural
population growth.

Key words: Kazakhstan, socio-demographic processes, quality of life, population structure, life ex-
pectancy.
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reorpacpusi, xepre OpHaAaCTbIpy XKeHe KaaacTp Kadeapachl, or-Dapabu atbiHAaFbl Kasak, yATTbIK YHUBEPCUTETI,
KasakcraH, AaMartbl K., e-mail: gulnara.nyusupova@kaznu.kz, damira.tazhiyeva@gmail.com
2p0KkTOp, EyponaHbiH aiMaKkTbiK reorpacmscbl AenapTamMeHTiHiH aFa FbIAbIMK KbI3METKepI,
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KasakcTaH Pecry6AMKaChl XaAKbIHbIH,
OeMip Cypy canacbiH TAAAQYAbIH, 9A€YMETTiK-AeMOorpacpmsAbIK acrnekTici

XaAbIKTbIH, ©Mip CYPY CanacblH XaAblKapaAblK, KOFAMAACTbIK, 3KOHOMMKaHbIH, AAMYbIH CUMATTaMTbIH
Herisri KepceTkilTepAiH 6ipi peTiHAe MolbiHAAMAbBI. KasakCcTaHHbIH SAEMAIK 3KOHOMMKara MHTer-
pauMsAaHy YPAICIHAE OCbl MaCeAere Kbi3bIFYLUbIAbIK apTbil KeAeAl, OMTKeHi XaAbIKTblH 6Mip cypy
canacblHblH 9AEYMETTIK-AeMOrpadmsAbIK, KOpPCeTKIlITePi eAAeri 9AeYMeTTiK-DKOHOMMKAAbIK, KaTbl-
HaCTapAblH ASpexxeciH kepceTeai. ByA >kymbiCTbiH MakcaTbl KasakcraH PecrybAMKachbl MbICaAbIHAQ
XaAbIKTbIH, ©MIp CYpPYy CanacblHblH, SAEYMETTIK-AEMOrpadMsAbIK, acrekTiCiH 3epTTey GOAbIM TaObIA-
Abl. 3epTTeyAiH MaHbI3AbIAbIFbl 9AEYMETTIK-AEMOTrPAUSAAbIK, KOPCETKILUTEPAIH 3€PTTEAIN, XKYNEAeH-
AipiayiHae KasakcraH Pecrny6AmKachl XaAKbIHbIH ©Mip CYPY Y3aKTbIFbIHbIH OpTallla MOHAEPIHAE XKoHe
TYY MEH OAIM AEHIeMiHAETT aiMaKTbIK, aibliPMALLIbIAbIK TAPAbIH aHbIKTaAFaHAbIFbIHAQ OOAbIM TabblAaAbl.
Pecnybarka eHipAepiHiH KasakcTaH XaAKbIHbIH OpTalia emip Cypy Y3akKTbiFbl OOMbIHIIA FEHAEPAIK
arblpMallbIAbIKTapbl 3epTTeAAi. COHFbl OH XKbIA iLLITHAE €AAE XaAbIK, CaHbIHbIH, 6CYiHAE OH e3repictep
60AAbI, BYA KOLIi-KOHHbIH TEPIC MBHIHIH TOMEHAELYI MEH XaAbIKTbIH TaOWUFN ©CIMIHIH apTybl apKbIAbl
MYMKiH GOAADI.

Tyiin cesaep: KasakcraH, aAeyMeTTiK-AeMorpausiAbIK, YPAICTEP, ©MIp CYpPY canachl, XaAblKTbiH,
KYpambl, 6Mip CYpY Y3aKTbIfbl.
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CoumaabHo-Aemorpacpmuyueckmii acrekT aHaAM3a KauecTBa XXM3HU
HaceAaeHus Pecny6amkm KazaxcraH

KauecTBo »M3HW HaceAeHUs! MPU3HAHO MEXAYHAPOAHbIM COOOLIECTBOM KAaK OAMH M3 OCHOBHbIX
rokasaTeAel, XapakTepusyloLMX pasBUTME 3KOHOMMKW. B mpouecce umHTerpaumm KasaxcraHa B
MMPOBYIO SKOHOMUKY MHTEPEC K 3TOM NPoOGAEMe BO3PaCcTaEeT, MOCKOAbKY COLMAAbHO-AEMOrpaduyeckme
rokasaTeAu KauyecTBa YKM3HU HaCceAeHMs TakxKe MCMOAb3YIOTCS AAS OTPaXKEeHUsS! CTeNeHU COLMAAbHO-
3KOHOMMYECKMX OTHOLLEeHW B cTpaHe. Lleablo AaHHOI paboTbl SIBASIETCS M3yueHue COUMAAbHO-
AeMOorpahmMyeckoro acrekTa KadyecTBa >KM3HM HaceAeHus Ha npumepe Pecny6avkn KasaxcraH.
BakHOCTb AQHHOIO MCCAEAOBAHUS 3aKAIOUAETCS B TOM, UTO COLMAAbHO-AEMOrpacryeckme nokasaTeAm
ObIAM AETAABHO M3yUeHbl Y CUCTEMATU3UPOBaHbI, BbISIBAEHbI PErMOHAAbHBIE PA3AMUMS B MOKA3aTEASX
POXXAQEMOCTHU 1 CMEPTHOCTH, CPEAHME 3HAUEHMS TPOAOAKUTEABHOCTHM SKM3HU HaceaeHus Pecny 6Ankm
KasaxctaH. MccaepOBaHbl TEHAEPHbIE Pa3AMUMs PErvoHOB PecryOAMKM MO CPEAHEMY YPOBHIO
NMPOAOAXKMTEABHOCTM XXM3HU HaceAeHs KasaxcTaHa. 3a MOCAeAHME AeCSTb AT B CTPaHe MPOM30LLeA
NMOAOXKUTEAbHbINA CABUI B CTOPOHY POCTA HACEAEHMS, YTO CTAAO BO3MOXKHbIM BGAAroAapst yMeHbLLIEHUIO

MUTPALUMOHHOI O CrapAa UM YBEANMYEHNIO eCTECTBEHHOIO NMPUMPOCTa HaCeAEHU4.

KAroueBble cAoBa: KasaxcTtaH,

COLLl/Ia/\bHO—AeMOFpaCbVIL{eCKVIe npouecchol,

KayeCTBO J>KM3HMU,

CTPYKTYpPa HaCeAeHus, OXKnaaemMada NPpoAOAKNTEAbHOCTb >)KMU3HU

Introduction

The subject of scientific research is spatial-
temporal patterns of socio-demographic processes as
a key factor of human development in Kazakhstan.
The importance of scientific work is that the results
permit to estimate the level of quality of life in
Kazakhstan on the basis of socio-demographic
processes. First of all the socio-demographic
indicators defining human potential in Kazakhstan
have been studied in detail and systematized.

One of tasks of this article is the assessment of
quality of life of the population of regions (areas)
of Kazakhstan identification their strong and
weaknesses for further definition of measures for a
sustainable development of the republic.

The aim of the work is to define the laws of the
spatial organization of human potential and its basic
spatial analyses of socio-demographic indicators of
Kazakhstan. The database, created with ArcGIS,
allows to monitor the changes of socio-demographic
processes, to analyze, estimate and manage human
potential of Kazakhstan.

Increase of a rating of the republic on an indicator
of quality of life predetermines need of management
of socio-demographic processes of quality of life at
republican, regional and local levels.

Study issues relating to improving the living
standards of people were dedicated the works of
many economists. Research in this area engaged in
such theorists as Keynes D.M., Kotler F., Brue S.L.,
Maslow A.H., Fischer S. et al. These economists
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have developed various models of national living
standards, performance evaluation, regulatory
mechanisms (Nyussupova, Kairanbayeva, 2014).

In the last decades, the meaning and content
which scientists gave to the term «quality of life»
have suffered a dramatic changes.

Nowadays, there are a lot of conceptual
approaches which help to evaluate quality of life.
There is unambiguous point of view according to
which quality of life can be treated as a constantly
evolving category that can have different contents
depending on social guidelines of one or another
society, period of time, approach to matter of
the heart determination ect. Having analyzed
different approaches to the «quality of life» matter
determination one can make a conclusion that
it is impossible to formulate single, once for all
established definition of this term.

It can be proved with the help of numerous
works where quality of life and its different aspects
are considered and where up to now, no single
understanding of which social and economic
processes and phenomena should be specified by
this term. On the one hand, there is a very broad
interpretation of this category which in fact covers
all vital processes of human and society. On the
other hand, sometimes indicators of life quality can
be added without scientific argumentation, narrow
part of human life necessities processes.

From our point of view, the following definition
given by All-Russian Research Institute of Technical
Aesthetics (VNIITE) is complete and deserves
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special consideration: By quality of life is meant a
set of life values which specify type of activities,
pattern of requirements and existence conditions
of the human (community, society), its satisfaction
with life, social relation and environment (All-
Russian Research Institute of Technical Aesthetics,
2000).

The following researches and experts of
Kazakhstan and CIS countries A.l. Alekseev,
E.M. Andreev (2011), A.G. Vishnevsky (1982),
A.G. Granberg, A.E. Yesentugelov, Zh.A. Zayon-
chkovskaya, T.I. Zaslavskaya, N.V. Zubarevich,
A. P.Katrovsky , S.A. Kovalev, V.P. Kolesov,
M.B. Kenzheguzin, A.K. Koshanov, V.I. Kuznetsov,
E.N. Pertsik, B.B. Prohorov, N.M. Rimashevskaya,
R.V. Ryvkina, A.A. Sagradov, S.S. Satubaldin,
V.S. Tikunov, A.l. Treyvish, Yu.K. Shokamanov
(2003) and others have considered numerous aspects
of life quality, such as modern welfare economics,
principles of social development, human capital
assets, living standards and have made an important
contribution to the development of research
methodology of life quality.

Material and methods

For the information base were used the official
data of the Committee on Statistics of the Ministry
of' National Economy of the Republic of Kazakhstan,
Regional Departments of statistics.

Spatial analysis of socio-demographic indicators
inarticle is based on the population quantity dynamic,
age-sex structure, quantity of the natural movement
of population as well as birth rate, death rate and
natural growth, average lifetime values, population
mechanical movement values of the country. For a
comparative analysis of the data in dynamics were
considered data on socio-demographic indicators of
regions of the republic for 1991-2016, thus, discusses
the changes over the period of independence of the
Republic of Kazakhstan.

In data processing were used packages of
application program: Excel spreadsheets and
information-analytical system «Taldauy.

During the writing the article was used as general
scientific and geographical methods: historical
and geographical, statistical analysis, analytical,
comparative geographical analysis.

Results and discussion
Demographic increase is considered to be a

crucial priority of the Strategy «Kazakhstan-2050»
(Nazarbayev, 2012). It is related to the fact that

demographic  characteristics of  Kazakhstan
development serve as: core object of the state
policy, in the first place; factor of national security
protection, in the second place; and core driver of
economic security, in the third place. Nowadays, the
quality of human resources plays a significant role
in economic growth of the countries.

Population of the Republic of Kazakhstan
in 2016 amounted to 17,733.2 thousand people,
including in urban areas — 10113.8 thousand and
rural — 7619.4 thousand people (57% and is 43%).

In terms of population, our republic ranks fourth
among the CIS countries after Russia, Ukraine and
Uzbekistan. On the size of the territory - the second
place (after the Russian Federation). However,
Kazakhstan is one of the most sparsely populated
countries in the world. The population density in the
country is 6.4 persons / km?.

With the acquisition of the state independence of
the Republic of Kazakhstan in 1991, the beginning
of the transformation processes of the former
USSR and the empowerment of the individual
ethnic groups return to their historical homeland —
Kazakhstan, for the period since 1991 in population
size and structure has been significant changes, as in
many other CIS countries (fig. 1).

Analysis of natural population movement of the
Republic of Kazakhstan

A change in the total population, primarily influ-
enced by natural growth, is influenced by changes in
fertility and mortality. During the 1991-2016 years,
the natural growth of the country’s population in-
creased from 13.3%o to 15.1%o. Kazakhstan reached
the index of 1991 only in 2009, with a minimum rate
of natural increase was 4.4%o in 1999.

In general, birth rate of the republic (%o) has a
tendency of moderate growth and has increased from
14.2 in 1999 to 22.2 births in 2009. In 2016 total fer-
tility rate in republic was 22.5%o, in urban and rural
area 22.6 and 22.3 per 1,000 populations respectively.

It should be noted that total fertility rate differs
from region to region, although continuous growth
of this factor can be noted in every region of the re-
public. In 2016 the highest fertility rates in the coun-
try are noted in Mangystau and South Kazakhstan
regions (about 30 per 1,000 populations), whereas
the average for the country fertility rate is 22.7 per
1,000 live births.

One of the main indicators of the demographic
situation in the country is considered to be a mortal-
ity rate. In comparison to birth rate, mortality rate
even more directly depends on the level of socio-
economic development, material welfare and on
level of the public health service.
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Figure 1 — Dynamics of number of population of the Republic of Kazakhstan

Reduction of mortality in the republic is ob-
served, most significantly the number of deceased
people have decreased in 1999 from 147.4 thousand
to 142.8 thousand (on 5%) — in 2009, mortality ratio
has decreased from 9.9 to 8%o respectively. In 2016
mortality rate in republic was 7.4 deaths per 1000
population.

According to the official statistics of 2016, the
highest mortality rates (%o) were registered in North
Kazakhstan (13.1), Akmola (10.9) and Kostanai

(10.8) regions, the lowest mortality rates (%o) were
registered in Mangystau (4.9), South Kazakhstan
(5.6) regions and in Astana (4.4).

It should be noted that high rate of death in 2016
was caused by diseases of the circulatory system
(24.2%), accidents (10.1%) and malignant neo-
plasm/cancer (12.2%) (Statistics Committee, 2017).

In 2016, the natural population increase of the
republic was 387, 2 thousand people. Total rate of
natural increase in 2016 was 15.1%o (fig. 2).
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Figure 2 — Coefficient of natural movement of population
in the Republic of Kazakhstan for 1991-2016
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According to the official statistics of 2016,
the highest natural growth rates were observed
in Kyzylorda, South Kazakhstan, Zhambyl and
Mangystau regions and relatively low natural growth
rates were observed in East Kazakhstan, Kostanai
and North Kazakhstan regions.

Mechanical movement of population of the Re-
public of Kazakhstan

Population migration is a complicated public pro-
cess affecting many parts of social, economic and cul-
tural life of the whole nation. Kazakhstan is referred to
the countries of the world where migration processes
are the most strong. The world economy globalization,
irregularity of social and economic country develop-
ment leading to the strengthening of migration pro-

cesses in modern world (Administration of the Presi-
dent of the Republic of Kazakhstan, 2007).

Migration outflow from Kazakhstan after the
collapse of the Soviet Union began to grow, exceed-
ing in 1993 200 thousand people. In 1994, the ex-
ternal and internal migration involved 870 thousand
people or nearly 5% of the population of Kazakh-
stan. 1994 was designated as a “peak” in the exter-
nal migration of Kazakhstan In 1994 migration loss
the population of country was the highest and ex-
ceeded 400 thousand people, migration balance was
minus 25 per 1000 population (Nyussupova, 2010).

Since 1995 (except for 1997) in Kazakhstan
started the trend towards reducing the number of
migrants leaving the country (fig. 3).
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Figure 3 — Migration of population of the Republic of Kazakhstan for 1991-2013

Analysis of the data graphics shows that from
1999 to 2016 the number of arrivals in all streams
of migration increased by 32%, while the number of
departures decreased by 9%.

During the study period there was a slowdown in
external migration. Thus, the number of immigrants
decreased from 41.3 thousand people in 1999 to
13.8 thousand people in 2016, almost 3 times. The
number of immigrants decreased by 6.8 times - from
164.9 thousand people in 1999 to 34.9 thousand
people in 2016. The balance of migration in 1999
was — 123.6 thousand people and in 2016 it was only
—21.1 thousand people.

The positive balance in migration have Almaty
region, Mangystau region, Atyrau region, as well

as the city of Astana and Almaty. Most migratory
population decline observed in South Kazakhstan,
East Kazakhstan and Zhambyl regions.

Today in Kazakhstan there is a significant
reduction in the intensity of migration processes,
characterized by a decrease in the number of
immigrants and the growing proportion of regional
and inter-regional migration.

Sex-age structure of population of Kazakhstan

Sex-age structure of the population is the basis
for qualitative analysis of demographic processes
and determination of labour resources structure.

The structure of population by sex is formed
mainly under the influence of demographic and so-
cio-economic factors.
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In the gender aspect relation formed with a
marked preponderance of the share of the female
population in Kazakhstan.

In 2016, the number of men was 48.3%, women
— 51.7% of the total population; per 1000 women
were 936 men (Table 1).

Table 1 — Population distribution of the Republic of Kazakhstan by gender, thousand people

1999 2009 2016
Years thousand people men for thousand people men for thousand people men for
1000 1000 1000
man woman women man woman | oo man woman women
Total population 7215,7 7756,2 929 7722,8 8282,0 932 8541,8 9128,1 936
Urban population 3951,3 4492,7 880 4050,9 4588,2 883 4721,5 5314,0 889
Rural population 3264,4 3273,5 997 3671,9 3693,8 994 3820,3 3814.,0 1002

The age structure of the population has
undergone some changes, because of the reasons
for the decline in fertility, mortality and migration
growth over the past seventeen years. The age
structure of the population in 2016 is as follows:

children under 15 accounted for 27.1% of those
aged 15 to 64 years — 65.8%, 65 years and older —
7% of the total population, the proportion of young
people (16- 29 years), slightly more than a quarter
(Figure 4).
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Figure 4 — Age structure of population of the Republic of Kazakhstan

The country is «aging population», as the
proportion of the population aged 65 years and older
increased from 5.9% in 1991 to 7% in 2016. To some
extent this is due to the presence of pronounced
«demographic waves» in the age structure of the
population.
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Average life expectancy

The average life expectancy as a key factor
of socio-economic development of the country is
widely used in the evaluation of quality of life. The
average life expectancy is one of the leading com-
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ponents of the index of human development and is a
generalized measure of the possibility of a long and
healthy life of the population.

Analyzing the average life expectancy in the
Republic of Kazakhstan, it should be noted that dur-
ing the period from 1991 to 2016, the average life
expectancy has increased in the country from 67.6
to 72.4 years; the decline in life expectancy during
the period was uneven. The lowest it has been in
1995, and was 63.5 years. Since 1996 in the country,
there is an increase in life expectancy, but it also
was not stable and uniform. If from 1996 to 1999 it
was increased rapidly, then after 2000 the speed of
life expectancy growth was decreased. As a whole,
from 1991 till 1999 annual average growth speed of
average life expectancy was 0,3 was shown in fig. 5
(Nyussupova, Rodionova, 2011).

According to 2016 data a considerable differ-
entiation of average life expectancy was observed

not just according to the regions, but also to gender.
Thus, average life expectancy of the population in
general in the republic was 72.4 years. In Mangys-
tau, Aktyubinsk regions, as well as in Astana city
and Almaty city there were the highest values in
the Republic. Low values were recorded in Akmo-
linskaya, Karagandinskaya and East-Kazakhstan
regions. Among males of the Republic such value
was 68.2 years. The highest values were in Mangys-
tau, East-Kazakhstan regions, as well as in Astana
and Almaty, low values of average life expectancy
was observed in North-Kazakhstan, Akmolinskaya
and Karagandinskaya regions. Average life expec-
tancy of female population of the Republic was 76.8
years. The highest values among female popula-
tion were recorded in Aktyubinskaya, Atyrauskaya,
Mangystay and West-Kazakhstan regions as well as
in Astana, Almaty region, as well as low values in
Akmolinskaya, North-Kazakhstan regions.
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Figure 5 — The average life expectancy of population of the Republic of Kazakhstan for 1991-2016

Kazakhstan is also characterized by differ-
ences in life expectancy among the urban and rural
population. In 1999, the life expectancy of the ur-
ban population was 65 years, and rural population
—66.7 years. In 2016, life expectancy in urban areas
increased by more than 5 years and reached 71.9
years, in rural areas also increased by 5 years and
amounted 71.7 years (table 2). Thus, the life expec-
tancy of the population in rural regions is higher by
male than in cities, which is conditioned by the spe-
cialties of reproduction and availability of big risks

for life (crime, numerous traffic accidents, produc-
tion traumas, regular stresses, dangerous diseases
distribution etc.). Ecologically unfavourable situa-
tion in cities is also dangerous for health and life of
citizens.

The level of the expected lifetime is consider-
able differentiated by regions of Kazakhstan. A high
lifetime in South-Kazakhstan, Mangistau regions
and Almaty and Astana cities is conditioned by fa-
vourable social and economic situation facilitating
the population life quality growth.
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Table 2 — The average life expectancy of the population of the Republic of Kazakhstan for 1999-2013

Vears Total population Urban population Rural population

general man woman general man woman general man woman
1999 65,7 60,6 70,9 65,0 59,3 70,8 66,7 62,6 71,1
2009 68,3 63,5 73,1 68,3 63,0 73,3 68,4 64,2 72,9
2016 72,1 67,5 76,6 71,9 66,8 76,8 71,7 67,5 76,1

In reality, being not just a personal property of a
person, health state is one of the values and compo-
nents of the population well-being level. WHO experts
consider health as one of the 12 most important com-
ponents defining the well-being of the population.

Average lifetime of the country population su-
perordinately depicting the quantitative potential of
human resources, defines its qualitative sides. First
of all , it conditioned by the fact that long lifetime
is connected, first of all, with sufficiently high de-
velopment level of healthcare and education in the
country. It can be vividly observed in highly devel-
oped countries, in the countries where the healthy
life policy was made a priority of their social and
economic development.

Achieving strong and sustainable performance
requires comprehensive research to improve life
expectancy in the country to conduct a competent
social and economic policy, the development of a
complex of factors, taking into account, inter alia,
demographic and environmental factors that affect
the life expectancy of the population.

Conclusion

As the result of the conducted complex research
of social and demographic indicators of life quality
of the population of the Republic of Kazakhstan the
following results were obtained:

1. The analysis of social and demographic
indicators of quality life of the population of the
Republic of Kazakhstan was made, including the
population quantity dynamic, age-sex structure,
quantity of the natural movement of population as
well as birth rate, death rate and natural growth,
average lifetime values, population mechanical
movement values.

2. The regional difference of birth rate and death
rate values, average lifetime values of the population
of the Republic of Kazakhstan were investigated.

3. Gender differences of the regions of the re-
public according to the average lifetime level of
the population lifetime of Kazakhstan were re-
searched.

Since independence, the Republic of Kazakh-
stan has achieved significant progress in improving
the quality of life of the population. This was made
possible, in large part, thanks to public development
programmes performed in the country, as well as in-
vestments in the development of human capital.

Currently, the main task of the social policy of
the state and the main criterion of its effectiveness
is the steady improvement of the quality of life of
population.

High quality of life indicators are becoming a
prerequisite for the sustainable development of the
Republic of Kazakhstan and its competitiveness in
the modern world.
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MOHATUMHbIN AMNTMAPAT CAKPAABHOM FIEOTPA®UMU

CakpaAbHasireorpamsinpeACTaBASIETIOHATUE, KOTOPOECHOPMMPOBAAOChHEAABHOHAMEpPeceveHnn
KYAbTYpOAOruU U reorpacpuun. Ee npeameTom g9BASETCS He TOAbKO reorpaduueckoe npocTPaHCTBO,
BKAlOYalolee hu3nyeckme KOMIMOHEHTbI MPUPOAHOM CpeAbl, HO U 3HAaKOBO-CUMBOAMYECKME acCreKTbl
reorpadumu. PasButmio cakpaAbHoi reorpaumn cnoco6CTBOBAAO TO, UTO B KOHLIE XX BeKa yUeHble CBOoe
BHMMaHMe nepeHeCcAM Ha COBEpLLUEHHO HOBOE MPOYTeHME NMPOCTPAHCTBA OT MCCAEAOBAHMUS KaTeropum
BpEMEHM, TAe TYPM3M BbICTYMaeT Kak MHCTPYMEHT PacrnpoCTpaHeHMs KYAbTYpbl. B cTaTbe M3A0XKEHDI
pe3yAbTaTbl MCCAEAOBAHMS MOHATUIAHOMO arnapata CakpaAbHOM reorpadmy B KOHTEKCTE pa3BUTUS
KYAbTYPHOrO Typusma. B kauectBe MCXOAHOM MH(POPMALMOHHOM 6a3bl MCCAEAOBAHMUS MCMOAb30BaHbI:
AUTEpaTypPHble MICTOYHMKM, MaTePUAAbI NMPEALLECTBYIOLLMX MCCAEAOBAHMI MO BONPOCaM TEPMUHOAOTMU
«CakpaAbHasi reorpadus», OnyOAMKOBaHHbIE MaTEPMaAbl B Hay4HbIX M MEPUOAMYECKMX M3AAHUSX.
B paboTe MCNOAb30BaH KOMIMAEKC METOAOB: AMAAEKTMUYECKOrO, PETPOCMNEKTUBHOrO, AOrMYECKOro
aHAAM30B, KOTOPbIN KOHKPETU3MPOBAH COBOKYMHOCTbIO OOLLEHAYUHbIX METOAOB: (CpaBHEHMEe, aHaAMn3
M cUHTE3 1 np.). MHMOPMALIMOHHYIO M SMIMPUYECKYIO 0a3y MCCAEAOBAHUS COCTaBUAM MPOrpPamMmMHast
ctatbs H. Hazap6aeBa «B3rasa B Oyayliuee: MoAepHM3aLIMS OOWECTBEHHOrO CO3HaHus», 12.04.2017
r., focyaapcTBeHHas nporpamma passmtus obpasosaHus Pecnybamkm Kazaxcrad Ha 2011-2020 roapi,
CTpaTtermyeckumii HaUMOHAAbHbIN NpPoekT «KyAbTypHOE HacAeame», MaTepuabl CreurMaAu3MpPOoOBaAHHbIX
NEPUOAMYECKMX M3AAHMIA, a TakxKe COOCTBEHHble pa3paboTKM aBTOPOB MO TeMe WMCCAEAOBaHMS.
[MpoBeAEHHbI aHAaAM3 MOHATMIAHOrO annapara Mo3BOAMA 0600WMTL U CPaBHUTb CBEAEHMS O
TEPMMHOAOIMU «CakpaAbHas reorpamsy», YeTKO pa3rpaHMUMB NMOHATUS «CAaKPAAbHOCTb» U «CaKpaAbHas
reorpausi», C BbISBAEHMEM COOTBETCTBYIOLLMX MX OCOBEHHOCTEN AAS BbISIBAEHMS X POAM B KYABTYPHOM
Typu3Me.

KAroueBble cAOBa: cakpaAbHbIl, cakpaAbHas reorpacms, Kyabtypa, Typmam, KasaxcraH.
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Ablai khan Kazakh University of International Relations and World Languages,
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Conceptual framework of sacral geography

Sacral geography represents a concept which has been developed recently on the crossing of cul-
tural studies and geography. It examines geographical space including physical components of the en-
vironment, and signs and symbolical aspects of geography. At the end of the XX-century researchers
switched their attention from the study of time category to a new «vision» of a space where tourism acts
as a tool for cultural expansion. The given fact has contributed to the development of sacral geography.
The article presents the research results on a conceptual framework of sacral geography in the context
of cultural tourism development. The initial information base of the given research work are literature
references, previous research work findings on «sacral geography», publications in research journals
and periodicals. The complex of different approaches has been applied in the given study: dialectic,
retrospective, logical analysis which is concretized by a set of general research methods: comparison,
analysis and synthesis and others. President N.A. Nazarbayev’s article «The course towards the future:
modernization of Kazakhstan’s identity», the State education development programme of the Republic
of Kazakhstan for 2011-2020, Strategic national project on «Cultural heritage», materials of specialized
periodicals as well as the works of the authors on the given issue have formed the informational and
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empirical base of the given study. The conducted analysis of a conceptual framework has enabled the
authors to generalize and compare the data on «sacral geography», provided a clear distinction between
the concepts of «sacrality» and «sacral geography», revealed their corresponding attributes, and identified
their role in cultural tourism.

Key words: sacral, sacral geography, culture, tourism, Kazakhstan.
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AGbiAait XaH aTbiHAaFbl Kas3ak xaAblkapaAblK, KaTbIHACTAP )KOHE OAEM TIAAEPI YHUBEPCUTETI,
KasakcTaH, AAmartbl K., e-mail: salta-74@mail.ru

Kueai reorpacpmsiHbiH, TY)XKbIPbIMAAMAADBIK, KYPbIAbIMbI

Kueai reorpacdms — MopeHMeTTaHy >kKeHe reorpadms FbIAbIMAAPbIHbIH TOFbICYbIHAH KaAbINTACKaH
>KaHa yfbiM. ByA 3epTTey HbicaHbl Tabuin OpTaHbiH, (DU3MKAABIK, KOMIMOHEHTTEPI FaHa eMec, COHAAN-
ak, reorpadusiHbiH CMMBOAAbIK, acriekTiaepi 6oAbin Tabbiraabl. 20 facbipAblH  asiFbiHAQ  Kueai
reorpausiHbl  AambiTy 6GOMbIHLIA FaAbIMAAPAbIH  HasapbiH ayaapTTbl. Cebebi, yakbIT CaHaTbiH
3epTTeyAe TYpU3M MOAEHMET AaMYbIHbIH KypaAbl PeTiHAE KapacTbipblAaAbl. Makarasa MaAEHM
TYPU3MAI AQMbITY KOHTEKCIHAEr CakpaAbAbl reorpadmsiHbiH KOHLUENTYaAAbl 3ePTTEYAiH HOTHXKeAepi
KeATIpiAreH. 3epTTeyaiH 6acTankbl aknapaTtTbik, 6a3acbl peTiHAE 8AeOMET KO3AEPI, «kMeAi reorpadmsi»
TEPMMHOAOTUSICBIHAQ 3EPTTEyAepre Heri3 O0AFaH aknaparTap, FbIAbIMM >KoHE MepP3iMAT GacbiAbIMAAPAA
>KapusiAaHFaH MaTepranAap nanAaAaHbIAAbl. 2KyMbICTa 3epTTeYAiH KeleHAl 8AICTepi: AMAAEKTUKAABIK,
PETPOCMEKTMBTI, AOIMKaAbIK TaAAQy, >KaAMbl FbIAbIMU SAICTEPAIH KOMOMHALMSCbI: CaAbICTbIPY,
TaAAQy >KOHE CUHTE3AeY >koHe T.6. KOAAAHbIAFAH. 3epTTeyAiH akmnapartTblK >KOHE 3MMUPUMKAABIK,
6asacbl H.O. Hasapb6aesTbiH «boAallakka ke3kapac: KOFaMAbIK, CaHaHbl MOAEpPHM3aLMsAay» aTTbl
GarAapAamManblk, MakasacbiHAa, 2017 >kbiarbl 12 cayipaeri, Kasakcran Pecny6amkacbiHbig 2011-
2020 XbiapapFa apHaAfraH GiAiM GepyAi AaMbITYAbIH MEMAEKeTTIK 6GaraapAaamachbl, MaaeHu mypa
CTpaterusabIK, YATTbIK »K00aCbl, MAaMaHAAHABIPbIAFAH MEP3iMAT 6ACbIAbIMAAP MaTepUaAAApPbl, COHAAN-
aK, aBTOPAAPAbIH, ©3AEPiHiH FbIAbIMM-3ePTTey TakbipbiObl OOMbIHILIA AalbIHAAAFaH d3ipAemeAepi Oap.
Ty>XXbIpbIMAGMAABIK, TaAAdy <«KMeAi reorpadms» TEPMMHOAOIMSICHI TypaAbl aKMapaTTbl >KMHAKTAr,
CAAbICTbIPY YLiH «KMEAi» XeHe «KueAl reorpadms» yFbIMAAPbIHbIH epeKLLIeAIKTePIH HAKTbl aiKbIHAATM,

OAAPAbBIH MOAEHM TYPUSMAETT POAIH aHbIKTayFa MyMKIHAIK GepA.
Ty#iH ce3aep: K1eAi, Kneai reorpacus, MoaeHueT, Typmam, KasakcraH.

BBeaenue

B nanHOM wnccienoBaHMH, TEPMHUH «CaKpajlb-
HBII1», 0003HAYAIOIIHH «CBSITOE» U «CBSIICHHOE) B
LIMPOKOM CMBICTIE 3TOTO CIIOBA, CBA3aH CO MHOMXKE-
CTBOM COLIMAJIbHBIX, TOJINTHYECKUX, IICUXOJIOTHYe-
CKHX M Ja)Ke SKOHOMHUYECKUX MPOOIIEeM COBPEMEH-
HBIX CTpaH MUpa. MHOXECTBEHHOCTh TOUEK 3PEHUS
Ha pa3BUTHE KYJIbTYPHOTO U AYXOBHOTO (heHOMEHa
CakpajbHOW reorpaduu, uccueayeMoe HayKaMu —
MICUXOJIOTHEH, penurueit, punocodueit, reorpadu-
eil, ucTopuer u mp., Hy)KIaeTcsi Ha COBPEMEHHOM
arare B Oosee Try0oKoi TopabOTKe MOHITHITHOTO
anmapata. V3BeCTHO TO, YTO BOMPOCHI HCCIIEAO-
BaHUS TOHSATHUIHOIO ammapara paccMaTpUBalOTCs
Kak GyHIAMEHT JIF000W HayYHO-HCCIEI0BATEITh-
CKO# paboTHI 10 MPUYUHE TOTO, YTO TOHSTUHHBIN
anmnapaT npujaer OoJIbLIYI0 TOYHOCTb MCCIIeI0Ba-
TEJIBCKUM pe3yJbTaTaM. B COOTBETCTBHU C 3THM,
Ba)XHO OTMETHTh, YTO HCCIEJIOBaHUE B HEOCTa-
TOYHOW CTENEeHU JaHHOW TePMUHOJIOTHUH IIPUBEAET
K UCKaYKAIOIUM ITOCJIEICTBASIM HAYYHOTO 3HAHUS,
YTO OTPHUIIATEIBHO CKAKETCS HA Pa3BUTUH MHOTHX
CMEKHBIX HaYK.

IlepBrle miccnenoBaHMs MO BOIIPOCAM HCCIEO0-
BaHUs MOHSATHUIHOTO arlapara «CakpaJbHOW Teo-
rpacdun» Havanuck ¢ 90-X IT. IPOILIOTO CTOJIETHS.
UccnenoBarenn, n3ydasiime reorpapuaeckne 0co-
OCHHOCTH paCpPOCTPAHCHUS PEIIUTHH, PHUBOIH-
T TIPUMEpPHBIE OIMUCAHHUS TEPMHHA «CaKpajbHas
reorpadusy». 3HAUATETHHBIA (HaKTHUCSCKUH Mate-
pHal 0 cakpalr3aliy reorpapuyeckoro mpocTpaH-
CTBa COJICPIKUTCS B TpyAax ydeHbix: M. Diumane
(1996), 2K.K. HImutt (1996), O.N. labnwmii (2009),
M.C. Koran (1993,2001), H.M. Tepeouxun (1993),
A.A. Mengenes (1999), O.A. JlaBpeHosa (2003),
E.A. Oxmagaukosa (2011, 2014), E.H. Anukee-
Ba (2006), K.1. Mezennen (2009), JI.B. Kmtouko
(2008), 1O.A. 3aBropoanuii (2013), JI.B. Araman
(2015), B.E. Apednes (2014), B.JI. Orynun (2013),
K.M. baitnakos (1998, 2007), H.E. Kymymxkanos
(2018) u mp.

[IposiBennspIit MHTEpEC K (HhEHOMEHY CaKpaib-
HOTO B KYJBTYPHOM TypH3ME 3a TMOCJIEIHHE Jecs-
TUJIETUS OTIPENCISACTCS TEM OOCTOSTEILCTBOM, YTO
TypU3M pacKpbIBae€T KyJNbTypHBIE OCOOEHHOCTH
CaKpaJbHOI0 IIPOCTPAHCTBA C MPUCYIIEH €l KyJIb-
TypHOW HMH(MOpMaIUel W KyJIbTYPHBIMH TPaJUIH-
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VYey6ammesa C.JIx. u ap.

MU Ha ()OHE COBPEMEHHBIX TCHICHIIUH MUPOBOTO
YPOBHSI, HAIIPaBJIIEHHBIX HA JYXOBHOE OOOTaIeHne
obmrectBa. B cOOTBETCTBHM ¢ ATUM, HamIed 3aa-
yeil sBisieTcss Ooliee IIyOOKOe M3ydeHUE MOHSTHUS
«cakpanbHas reorpadus» B KOHTEKCTE pPa3BHTHUS
MMEHHO KYJIbTYPHOTO TYPU3Ma, KOTOPBII SIBISETCS
CBOCOOpPa3HBIM HMHCTPYMEHTOM paclpOCTPaHCHUS
JIyXOBHOCTH W TIOKa3aTejeM AyXOBHOTO ITOTEHIIHA-
J1a TOTO WM MHOTO PETHOHA.

Kak u3BecTHO, Onarogapss UMMEHHO Pa3BUTHUIO
KyJIbTYpHOTO TypHU3Ma HIET MOJABEM TyXOBHO-
CTH U 3KOHOMHYECKOI'O 6HaFOCOCTO$IHI/I$[ HaIuu.
KynbTypHblil Typu3sM xapakTepu3yeTCs Kak He-
YTO YCTOHYMBOE, IMEIOIEe Pa3HYIO CTEIeHb MPO-
CTPAaHCTBEHHBIX XapaKTepuCcTUK. Ho BakHO 3ame-
TUTh, YTO HE BCE IMEPEMCILICHUS JIOJCH HUMEIOT
CaKpaJIbHBIA CMBICT M MOTYT XapaKTEePU30BaThCS
KaK KyJbTypHBII Typu3M. B 3T0i1 cBsA3U He Bcerja
MPECTaBISACTCS SACHBIM, YTO CJIEAYET NOHUMATh
MOoJ TEPMUHOM «cakpanbHas reorpadus». s
M3Y4YeHHs] JaHHOM TpOoOJIEeMaTUKU TMpeICcCTaBIs-
€TCsl aKTyaJbHBIM MPOBECTU HCCICAOBAHUE IO
KOHUENTYAJIbHBIM OCHOBaM IOHATUHHOW Tep-
MHUHOJIOTUH CaKpalbHOUW Teorpaduu, 4eTKO pas-
TPaHUYUB TOHSTUS «CaKpallbHas reorpadus» u
«CaKpaTbHOCTHY», C BBISBIIGHHEM COOTBETCTBYIO-
IIUX UX 0COOCHHOCTEH B LIeJAX 0osiee TIy0oKOro
PacCMOTpPEHHUS €€ BO B3aUMOCBS3U C KYJIbTYPHBIM
TYPU3MOM.

MarepuaJjibl 1 METOABI UCCIETOBAHUS

B kauecTBe ncxoaHONH MHOOPMAIIMOHHOMN Oa3bl
WCCIICJIOBAHUSI MCIOJIb30BaHbBI: JTUTEPATYPHBIC HC-
TOYHUKH, MaTepPHAIIBI MIPEIIIECTBYIONINX HCCIIEI0-
BaHUH MO BOIPOCAM TEPMHUHOJIOTHH «CaKpaJbHas
reorpadus», OmyOIMKOBaHHBIC MaTEpUaIbl B HAYY-
HBIX 1 IEPHOANYECKUX U3TAaHUIX.

UccnenoBanrsi MPOBOAMINCH C HUCIIOJIB30Ba-
HUEM CIIEAYIONMX METOJIOB: JIMAJCKTHYECKOTO,
PETPOCTIEKTUBHOTO, JIOTHYECKOTO aHan3a, KOTO-
pBIli  KOHKPETH3MPOBaH COBOKYIHOCTBIO OOIIe-
HAyYHBIX METOJIOB: CPaBHCHWE, aHAIU3 U CHHTE3
u np. MHQOpMAIMOHHYI0 W SMIIUPHUYECKYIO 0a3y
WCCIIEIOBAHUSl COCTaBWIIM TPOTPAMMHAsl CTaThs
H. HazapbaeBa «B3risin B Oynmyinee: MojepHH3a-
IUsl OOIECTBEHHOTO CO3HAHUS», OITyOIMKOBaHHAS
12 anpens 2017 rona, ['ocynapcTBeHHas mporpam-
Ma pa3BuTHusi oopasoBanus Pecnyonuku Kazaxcran
Ha 2011-2020 roasi, CTpaTeruyeckuii HalMOHaJb-
HbIl npoekT «KynbTypHOe Haciieauey, MaTepralibl
CICIMATU3UPOBAHHBIX TIEPUOUUYCCKUX H3/IaHUH, a
TaKke COOCTBEHHBIC pa3paObOTKH aBTOPOB IO TEME
WCCIIeIOBAHUSI.

ISSN 1563-0234

AHanmu3 CcOOpaHHBIX MaTepHalioB IO3BOJIII
ONPEIEIUTh CYIIHOCTb MOHATUITHOW TEPMUHOIOT MU
cakpaJibHOW reorpauu Ha OCHOBE pa3rpaHUYCHUS
MOHSITUN «CaKpalbHas Teorpadus» MU «CaKpajb-
HOCTBY, C BBISIBIIEGHHEM COOTBETCTBYIOIIUX X OO~
HOCTel B 1essix 0oJiee Tiy0OKOTo pacCMOTPEHUS ee
BO B3aUMOCBSI3U C KYJIbTYPHBIM TYPHU3MOM.

PeSyJIl)TaTI)I u oﬁcyswle}me

W3ydenne cakpalbHBIX MECT B KOHTEKCTE pa3-
BUTHUA KyJIbTYPHOI'O TypHU3Ma XapaKTEPHO I MHO-
TUX CTPAaH MUPA, YTO MOKA3BIBACT aKTyaIH3aLUIO B
JTAHHOM HAampaBJIeHUHA COOBITHH, TPOUCXOIAIINX B
coBpeMeHHOM Mmupe. B Kazaxcrane nonssaras mpo-
OJieMa CaKpaJIbHOCTU MPUPOJHOTO U KYJIbTYPHOTO
Hacyeaus Oblia BRI3BaHA B OCHOBHOM TEMH ITPOIIEC-
caMH, KOTOpbIE XapaKTepU3yIOT NYXOBHYIO KYJIb-
Typy MOCJIEIHUX JeT Haumell crpansl. K mpumepy,
B mmporpaMMHoii ctathe ['naBel rocyapctsa H. Ha-
3apbaeBa «bomamrakka Oarmap: pyXaHU >KaHFBIPY.
Bsrisin B Oynymiee: MonepHu3anus 0OMIECTBEHHO-
TO CO3HAHUS» OTPaKEHAa BO3MOXKHOCTH JTyXOBHOTO
pa3BUTHS HApPOJa B paMKaxX yCTOSIBIIEHUCS KyJIBTYp-
HOU Cpe/bl.

B nexom Tepputopus Kazaxcrana 6orara pas-
HOOOpa3ueM OOBEKTOB, UMEIOMINX OTHOIICHHE K
KaTerOPUHU CaKpaJbHBIX (CBAIMIEHHBIX), 0CO00 TO-
YUTAEMBIX, KOTOPbIE UMEIOT OOJBIITYI0 IEHHOCTD.
BaxHOo OTMETHTH, UYTO cakpajbHOE Hacleaue
SIBIIICTCSA Ba)KHEUIIMM pecypcoM i pa3BUTHUSA
KYJBTYPHOTO Typu3Ma, KOTOPBIN SBIAETCS OJTHUM
U3 MIPUOPUTETOB Pa3BUTHUSI COBPEMEHHOI'O 00IIe-
ctBa. [lo pa3HBIM OLEHKAM KYJIbTYPHBIH TypU3M
COCTaBII€T OOJBIIYI0 YAaCThb MHUPOBOTO IOTOKA
TYPHUCTOB.

CoBpeMEHHOE COCTOSTHHE KYJIBTYPHI COLIMYMA,
MMOTPEOHOCTH JIOJIe B JyXOBHOM, KOTOpBIE BEI-
3BaHbl OCO3HAHHWEM CHCTEMBI COBPEMEHHOW MUPO-
BO33PCHUECKON YCTAHOBKH, MOCTABUIN OTKPBITHIM
BOIIPOC O B3aMMOCBSI3M OOIIECTBA M JMYHOCTH C
MOHSATUEM «CaKpaJbHbII». B COOTBETCTBUU € 3THUM,
HACTOSITEIBHO HEOOXOAMMOW CTaHOBHUTCS 3aja-
Yya YSCHEHHS CMBICIa TEPMHUHOB «CaKpaJbHBIN,
«cakpalbHass reorpadus», TaK KaK cakpalbHOe
MIPOCTPAHCTBO, obJanaromee 0coboil CBITOCTHIO,
MTO/ITANIKMBACT JIFOJIEH MOCETUTh €ro B IENIX CO-
IMPUKOCHYTHCA CO CBATBIHAMU. Tecnas cBsI3b ca-
KpaJIbHOTO ¢ reorpadueii, 3aBUCIMOCTb TIEPBOTO OT
BTOPOTO HE O3HAYAET, YTO CaKpaIbHOE JIOKAIU3Y-
€TCA B OIPCACIICHHBIX reorpaqmqecm/lx rpanunax.
JanHbIi (hakT cTaBUT BOITPOC 0 PYHKIUSAX CaKpailhb-
HOTO B Teorpa)u4eckoM T0J€ KyJIbTyphl, 9YTO Tpe-
OyeT ysiCHeHUS 1715l Hadaa CyIIHOCTH ITOHSTHS «ca-
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KpaJIbHBIN» U Jajiee TEPMUHOJIOTUU — «CaKpaJbHas
reorpadus.

IIepBbIM mIaroM B IPOLECCE OCBOEHUS IIPO-
OJIeMaTHKU W YSICHCHUS CMBICITA JJAHHOTO TOHSATHUS
SIBIIACTCST 0OpaleHue K cIoBapsM, KOTOPbIE Xapak-
TEPU3YIOT JOCTUTHYTHIN K ’TOMY BPEMEHHU YPOBEHB
3HaHUM 1o AaHHOU TepMuHonoruu. Ilo maHHBIM
WCCIIeIOBaHNs OBUIO BBHISBICHO, YTO MHOMKECTBO
CJIOBapei OT SHUUKIONEANH 10 MPOCBETUTEIHCKUX
CBS3BIBAIOT COBPEMEHHOE MOHUMAHUE CAKPATILHOTO
C IATUHCKHUM «Sacer.

JlaTuHO-pycckuii cinoBaphb JaeT CleayOIIHi re-
pEeYCHb 3HAYCHUH JTATHHCKOTO «Sacer (sacri)»: cBs-
TOH, NpeaHa3HAYEHHBIA CBALUEHHBIN, yBaXKUTEIb-
HBIM, TOCBSIICHHBINA, MHUCTUYECKUM, MarudecKui,
TAaUHCTBCHHBIN, OOpPEYCHHBIN IMOA3EMHBIM Ooram,
npokIAThIN (JlaTrHO-pycckwmii cimoBaps 1976:891).

C TepMHHOM «CaKpaJIbHOCTB» B JpPEBHETpE-
YECKUX KyJIbTypaxX OBUIO CBSI3aHO MHOXECTBO I10-
Hartuid. K nmpumepy, B npeBHel I'peunu xapakrte-
PUCTHKY ¥ 000COOJIEHHOCTh CaKpaJIM30BaHHBIX
CBSIIICHHBIX ITpeIMeToB 0003Hauyan «Hierosy. Jpes-
HEPUMCKOE CIIOBO «Sacri» 0003HAYAI0 MPUHAICK-
HOCTb 0OTaM U TO, YTO MOXET 00eCIIeUnBaTh CBA3b
Mexay HumH. llpugactHOCTh K Oory (00KecTBEH-
HOMY) 1 OTIPEIeIICHHYI0 PUTYAIBHYIO YUCTOTY 000-
3Ha4aJl TEPMHUH JPEBHEEBPEHCKOTO MPOUCXOXKIIEC-
Hus «Gadoshy (Imutt, 1996:76).

B Oostee mmpoxoM cMBICIIE TEPMUH «CaKpaib-
HBII» YMOTPeOJIIeTCs MO OTHOIICHHUIO K BellaM,
KOTOpbIE HE CBSI3aHBI C peiaurueil. B HeKoTOphIx
WCTOYHUKAX TIOJ] TEPMHUHOM «CBSIIEHHBIN» TIO-
pa3yMmeBaeTCs «BO3BBIIICHHBIN, OJIArOPOAHBIH, MO~
YETHBIH, MPEANPUHATHIN, BBICOKUH, BEAyIIMHCS C
0CBOOOAMTENLHOM IICITBI0, TOYTHTEIBHBIH, 3a CIIpa-
BEJJIMBOC JI€JI0, OJIarOrOBEHHBIM OCOOEHHO JIOpO-
T'OM, TITyOOKOUTUMBIH, 3aBETHBI, HA KOTOPBIN HEJTh-
351 MOCATHYTh, HEIMPUKOCHOBEHHBIN, HEPYLIMMBINI,
He3bI0NIeMbIiy. KpoMe Toro, B OHSATHU «CaKpaib-
HBIi1» IPUCYTCTBYET TAK)KE 3HAYCHUE «OOPSIOBHIi,
putyanbHbIiy (Edbpemona, 2000:213).

B «TonkoBoM cioBape )KMBOTO BEJIUKOPYCCKO-
ro si3bikay B. Jlans «cakpallbHOE» CBSI3aHO C COKPO-
BEHHBIM, OINHCHIBAIOIINM WHTHMHOCTH, KDOBHOCTb.
COKpOBEHHBI — 3TO M «CBSITO XPaHUMBIH, 3a1y-
meBHbI». COKPOBEHHOE — CaMOE TIOPOroe, BhICIIAs
IIEHHOCTH, CBATHIHS (anb, 1880:900).

Hamo 3ameTuth, 4TO MHTEpEC K TEPMUHY «Ca-
KpaJbHBII» OIpenensercs B OCHOBHOM TeM 00-
CTOSATENICTBOM, YTO NPUMEHEHHE U OIpe/IeIeHIe
CYIIHOCTH NaHHOW TEPMHUHOJOTUHU OCTACTCS IPO-
OJIEeMaTHYHBIM B CHITY TOTO, YTO CYIIECTBYIOT OTIpe-
JIeJIEHHBIE PAacXOXKJIeHHs B ee TpakToBke. /s oco-
00 HEOCBEJIOMIJICHHBIX KaXETCs, YTO CaKpaJIbHOE,

MHUCTHYECKOE, PEIIUTHO3HOE U CBSIIEHHOE 3TO OJJHO
1 TO Ke€.

CakpanpHOE — 3TO €CTh IIeHHOe, 0C000 3Ha-
YMMO€ W BO3BBILICHHOE B MPHUPOIHOM M HCTOPH-
KO-KyJBTYpPHOM HAaCJIEIUHU CTpaH ¥ HapomoB. OT-
rpaHUYnBas IOHATHEC «CAaKpPaJIbHOC» OT MMOHATHI
«penurnosnoe», Kynymxkanos H.E. ormeuaer, uto
CaKpallbHOE U PEINTHO3HOE SABISIOTCS PA3TUIHBIMH
noustusmu. Ilo ero MHCHHIO, CaKpaJIbHOC HEC HUC-
YepIBIBACTCSl PEIIMTHO3HBIM aCHEKTOM, OHO HAET
Ha CTYIIEHb BBIIIE, YeM PEJIUTHO3HOE, TaK KaK BEeCh
MPOIIECC YeTOBEYECKOH AeATEILHOCTH 00Ia1aeT ca-
KpaJbHOM LIeHHOCThI0. CaKkpanbHOE MpeICTaBIseT-
cs GpakToOpoM OOBECTUHEHUS COITMAIBHOTO M MHIIU-
BUAYaJIbHOTO U Ha CErOJIHSIIHUMN JIeHb aKTyalbHa
JUTSL COBPEMEHHHUKOB B HECKOJILKO HHOU (hopMe BbI-
paxenus (Kymymkanos, 2018:203).

HeBo3MOXXKHO HE OTMETHTH, YTO CaKpalbHOE
BCETJa CBSA3aHO C MHCTHYHOCTBIO. MHUCTHYHOCTBH
W penurusi — TOXKIECTBEHHbIE IMOHATHS, KOTOPBIC
UMEJIM U UMEIOT JUII MHOXKECTBA JIFOJIeH 0COo0yIo
LHEHHOCTh. 37eCh BAXXHO YYECTb OTIUYUTEIHHYIO
0COOCHHOCTh CaKpaJIbHBIX OOBEKTOB B OTIMYHE OT
PEIUTHUO3HBIX, BBIPAXKAOIIYIOCSA B TOM, UTO OHU OC-
HOBaHBI HAa 0COOOH MHCTHKE, KOTOpas BOCXOAMUT K
Kareropun PoIHBI, COBEPIICHCTBA, BO3POXKICHUS,
[IO/IBUT'a, T€PONYECKON cMepTH, cuilbl U 1p. K npu-
Mepy, AOCTaTOYHO MHUCTHYHBIM SIBJSIETCSI CMEPTh
yenoBeka. Kak creicTBwe, B JaHHOM cllydae, K
YHCITy CaKpaJdbHBIX OOBEKTOB OTHOCAT MECTa 3aXO0-
POHEHUSI, KpeMalluu, TAMSITHUKHA B YeCTh COOBITHUH,
CBS3aHHBIX CO CMEPTHIO, JTAXKE B TOM CITydae, eCiH
JaHHBbIC OGBGKTBI HE UMCIOT OTHOLICHHUA HU K OI{HOf/i
penuruu.

AHanmu3upysi TEPMUH «CBSILIEHHBIN», MOKHO
YTBCPXKAATh, YTO CBALICHHOC SABJIACTCA XapaKTe-
PUCTUKON OOBEKTa M SBIACTCS HEONPEACTUMBIM
O3HaYaeMBIM CaKpaJbHOTO TpenMeTa. CBsIeHHOe
npejcTaBieHo B GopMe MPUCYTCTBHS B MpeaMeETe
0coOBIX 3ampeaenbHbIX KadecTB. 1o cyTu cakpanb-
HO€ W CBSIIIEHHOE MO OTHOIICHUIO K OOBEKTY ca-
KpaJiu3alyy 3To 0JJHO U TO xe. Ho ecnu 3arnsHyTh
noryry0xe, TO MOYKHO 3aMETHTh, YTO CaKpalbHOE
— 9TO MO CyTH (QYHKIHA O0BEKTa, a CBSIIEHHOE —
Ka4ecTBoO.

A.I'. JlyruH mOJYepKHUBaeT, YTO CaKpajJbHOCTb
MOXKET OBITH OOHapy)KeHa Jaxe y TOW KaTeropuu
Belllel, KOTOpbIE Aajieku oT pesuruu. K npumepy,
MOJMUTUYECKUE U COLMANBHBIC COOBITHS, MPUPOA-
HBbIE KaTakau3Mbl U 1p. [lo ero MHEHUIO, cakpaib-
HOCTh XapakTepHu3yeTcs 0COOBIM BHICHHEM MHDA,
B KOTOPOM OOBEKT MOXKET OBITh PAaCHO3HAH Kak
CHUMBOIJI, 3HaK, «CUJIa» U CTYCTOK JyXOBHOW DHEp-
rud. JlaHHas XapaKTepHOCTh CaKpalIbHBIX OOHEKTOB
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BBI3BIBACT B JIIOASIX OCOOBIM Tpemner, cBoeoOpa3zHoe
YYBCTBO U CIIOKHBIE OIYIIEHHUS, TPEOYIOIIHE IOJI0-
JKuTenbHOU pasBsizku (dyrun, 2004:614).

CakpanbpHoe siBiseTcst QyHKIHel 00beKTa, CBsI-
IIEHHOE — ATO Ka4yeCTBO, a PEJUrusi — 3T0 Gopma-
JTU30BaHHOE cakpanbHoe. CakpanbHOE He TOXe-
CTBEHHO PEIIMTHO3HOMY IO MPUYHHE TOTO, YTO OHO
npeaniecTsyet eMy. OMBIT CaKpallbHOTO JTaeT Hava-
JIO PESTUTUH U JIE)KUT B €€ OCHOBE, a He Ha000pOT.

Takum o00pa3zoMm, aHAIM3UPYS TOHSATHE «cCa-
KpaJbHOE», CKIIOHHBI B HCCIIEIOBAaHUH HCXOUTH,
4YTO JaHHBIA TEPMUH OOO3HAYaeT BCe OCOOEHHO
LEHHOE, 0CO00 3HAYMMOE B HCTOPHUKO-KYJIBTYPHOM
HaCJIeJIMM HApOJOB M 3aHUMAaeT ONpeelIeHHOe Me-
CTO B Pa3BUTHHU PEUTHU U QUIIOCODUH.

CakpanbHOE TIPOCTPAHCTBO B KYJbTYPHOM
Typu3Me TpPEeACTaBICHO MaTepHalbHBIM M HeMa-
TEpHATIbHBIM COCTaBiIsIIOIMM. K kaTeropuu «ma-
TEPHATLHOE» OTHOCATCS CaKpaJIbHBIE OOBEKTHI B
BUJIE CBATHIIWII, XPaMOB, JOPOT, TPOII, BOJOEMOB,
MaMSATHUKOB KyJbTypbl 1 1p. K kaTeropuu «Hema-
TEPHUATBLHOE» OTHOCSTCS JIETeHIbl, MU(DBI U TIpe/a-
HUS, TPAAHUINAN, O0BIYaH, TIOBEPHSI, KOJIBIOCTBHBIC U
yKa3aTeJy CBSIIEHHOCTH TOW UM UHON MECTHOCTH.

B ocHOBHOM craTyc «cakpasbHBIi» TpUCBA-
MBaeTCs MaMSATHUKAM TPHPOTHOTO, KYJIBTYPHOTO
W HCTOPUYECKOTO HACIEIHS: MPUPOJHBIM COOPY-
JKEHUSIM B BHJIE PEK U TOp, Memiep, KaMHEH, POl
KHATaM; XpaMaM, pa3BajiiHaM IPEBHUX COOPYXKe-
HUH, KJIaJ0UIaM U WHBIM MaMSITHUKAM MPOIILIOTro;
MECTaM TIPOKMBaHUSl BEIUKUX IFOJICH; JA0poram;
MaMsATHUKaM coBpeMeHHocTn u 1p. Craryc ca-
KPaJIbHOCTH MMEIOT OOBEKThI, KOTOPHIC CBSI3aHBI C
KYJIBTOM TIPEJKOB, BEJIMYHUEM TPUPOIBI U TPUPOJ-
HBIX (DaKTOPOB, TOCYAAPCTBEHHON BIACTHIO, T'epO-
HU3MOM H TIp.

CakpasbHbIe 00BEKTHI JIEXKAT B OCHOBE UCTOPH-
YECKOW CaMOMACHTHU(UKAINN HapOJO0B, X CaMO-
OLICHKH, HAIlMOHAILHON TOpJ0CTH, H, HECOMHEHHO
TO, YTO OHU B CHJIbHCHIIIEH CTEIICHN BIUSIOT HA UX
JlalibHeIIIee pa3BUTHE.

bnaromapsi cakpajibHBIM OOBEKTaM JIFOAM I10-
Jy4aroT BEPY B CMBICH JKU3HHU U HAXOJST OMOPY B
3aBTpamrHeM jgHe. CoBepIias KyJIbTOBBIE OOPSIIBI
W pUTYyaJIbl YTEIMIAIOTCS B TOPECTH, MPOCIT O CHUIIE,
3JI0POBbE H O MPOIBETAHHH.

OOBEKTHI, KOTOpHIC MPUTATHBAIOT TYPHUCTOB,
UMEIOIIE CTaTyC CaKpajIbHOCTH, NPEICTaBICHBI
B BUJc HauOoJiee 3HAYMMBIX MECT, CBSI3aHHBIX HE
TOJIbKO C MHUCTHYHOCTBIO, HO M JYXOBHOH BO3BHI-
HIEHHOCTBIO — 3TO MECTa CBEPILICHHUSI CYAbOOHOC-
HBIX ICTOPUYECKUX COOBITUMN, CBS3aHHBIC C JKU3HBIO
BBIIAIONIUXCS JIIOJIEH, MeMopHalaMHi, MECTaMHU
XPaHWIMI] MCTOPUYECKUX M KYJIBTYPHBIX I[CHHO-
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cTeii (OMOMMOTEKH, My3€H U Ip), 3AaHUs, B KOTOPBIX
MIPOMCXOJWIN T€ WM WHBIE IJ100aIbHbIE COOBITHS,
NPECTKHBIE yueOHbIC 3aBE/ICHUS U TIP.

CakpasnbHble 0OBEKTBI KAK MAaTHUTHI IPUTATHBA-
0T JIIOAEH, KOTOPbIe IPOKUBAIOT HE TOJBKO BOJIM-
3M CaKpaJbHBIX 00BEKTOB, HO M B OTHAJICHHBIX OT
HUX MecTax, B IpyTUX CTpaHax M ropojiax, JoAen
C IPYTUMH HCTOPUYECKUMH U KyJIbTYpHBIMH Tpa-
munusiMu. Ecnii B IpeBHOCTH CyOBEKTaMU JTaHHBIX
JeCTBUM ObLTH MAJIOMHUKH U JIFOOOTBITCTBYIOIIHE,
TO Ha CEroJHS 3TO U HOTOKH TYpUCTOB, IPUHOCS-
WX 3HAYUTEIBHBIN BKIIAJl B Ka3HY TOCYapcTBa, Ha
TEPPUTOPHH KOTOPBIX PACIOI0KEHBI JAHHOTO PoJia
OOBEKTHI.

Janee akueHTHUpYsl CBO€ BHHMaHHE Ha reorpa-
(uueckoll COCTaBISIIOIICH HCCIeIyeMOld TepMu-
HOJIOTMH, MOKHO C YBEPEHHOCTBIO OTMETHUTb, UTO
«cakpainbHas reorpadus» cGopMHpPOBAIACH B IIO-
CIIEIHUE ACCATHIICTHS HA MEPEeCeUeHUU KyJbTYpoO-
JIOTUHU U Teorpadum.

B cakpanbHOii reorpadun U3y4aroTcsi BUIBI Ca-
KpaJIbHBIX 00BEKTOB, HX MECTOHAXOXIEHHE, HCTO-
pUsl  BO3HHKHOBEHMsS, COBPEMEHHbIE TpPaAULIUH,
CBSI3aHHBIE C DTUMH OOBEKTaMH, MX 3HAYCHUE B
KU3HHM HapoJa W JIpyrue cBoiictBa. Ee mpeamerom
SIBIISIETCS. HE TOJBKO reorpaduyeckoe MpocTpaH-
CTBO, BKITIOUaroliee Gu3nieckrne KOMIIOHEHTHI MpH-
POIHOI cpelbl, @ IMEHHO 3HAKOBO-CUMBOJIMYECKHE
acreKTsl reorpaduu, KOTOpbIE JIETJIM B OCHOBY pas-
BUTHS KYJIbTYPHOTO TYypH3MA.

B.JI. OryauH, BblnenseT (yHKUHH, KOTOpHIC
BBINOJIHSIOT CaKpajbHbIE OOBEKTHI AJIS1 HACCIICHMUS,
NPOKUBAIOIIETO HA TEPPUTOPHH PACIOIOKECHUS
cakpaibHbIXx 00bekTOB (Oryamu, 2013:220). K ux
YHUCITy OTHOCATCS cinenyromue: 1. O0bpenuHsIonas
GbyHKIUST (KOHCOMUANPYIOIIAs), TAE CaKpalbHBINA
00BEKT OIpe/eNieH KaK YCIOBHBIH LIEHTP omnpeje-
JIEHHOW TEeppUTOpUH, B Mpelenax KOTOPOH ocy-
HIECTBIISICTCS JICSATEIBHOCTh PENUTHO3HBIX OOIINH
i popoBeixX rpymit; 2. [locpenunyeckas GyHkuus
(MenmaropHas), TIe CaKpalbHBIH OOBEKT HIpaeT
NOCPEHUYECKYIO POJIb B PEIIMTHO3HON CTPYKType
muposnanusi; 3. CoOupatenbHas (QyHKOMA (KOM-
MYHUKaTHBHas1), TJ€ CAKPaJIbHbIN OOBEKT SIBISCTCS
[EHTPOM KHM3HU 001ecTBa; 4. 3amuTHas GYHKIUSL
(mpoTeKTOpHAas), B KOTOPOM MOJPa3yMEBaeTCs, YTO
CaKpalbHBIH O0BEKT WM CTOALIME 32 CAKPAJIbHBIM
00BEKTOM CHJIBI OYAYT 3allMIIATh JIFOJCH, TPOKH-
BaIOLIMX HA JTAHHOM TEPPUTOPHH WM BXOISIIUX B
OTIPE/IETICHHYIO COIMANBbHYIO0 rpymmy; 5. JleueOHas
(byHKIUS, KOTOpasi CIIOCOOCTBYET 0370POBIICHHIO B
LIEJIOM.

Hannast knaccudukanusi OTpa)xxaeT MHOIO-
ACIEeKTHOCTh U MHOTOMEPHOCTh MPUMEHEHUS Tep-

Journal of Geography and Environmental Management. Ne 4 (51) 2018 31



[NonsaTuitHbIH anmapar cakpajbHOH reorpaduu

MUHa «cakpaiibHas reorpadus». CakpaibHas Teo-
rpadus, OCHOBaHHAs Ha KYJbTypHOU WH(MOpMAIUH,
KYJIbTYpHOM (DOHE, KYJIbTYPHBIX TPAJUIHUAXK, KYIIb-
TYPHBIX TIpOLEcCax JaeT BO3MOXKHOCTH YENIOBEKY
MTyTENIeCTBOBAaTh HE TOJBKO B (PU3NIECKOM TIPO-
CTpaHCTBE JIECOB, TOP, PEK, IYCTHIHb, a TAKXKE Mepe-
MENIAaThCS B CAKPATbHOM IPOCTPAHCTBE, UCTIONB3YS
KOMMYHHKAIIMOHHBIE HHCTPYMEHTHI B BHJIE CHMBO-
JIOB, apXE€THUIIOB U CMBICIIOB, YTO SABJIACTCA OJHUM
Y3 OTJIMYUTENBHBIX YePT COBPEMEHHOH Cakpaib-
HOW reorpadum B meIsX pa3BUTHS KyIbTypHOTO
TypH3Ma.

I'eorpader coserckoro mepuoga 90-x rr. XX
CTOJIETHS YJAETSUIM TpPHUCTANbHOE BHHMAHHE Ca-
KpanbHOH reorpaduu. Tak, eme B 1993 rony
O. lllabnwmit, moka3biBasi TeorpadUIHOCTh PEIH-
THO3HOH cepsl, yIOTpeOMI TEPMUH «CaKpaIbHAS
reorpadus (Ilabmuit, 2009:324).

CoBpemMeHHbIe Teorpadbl BBIACISIOT CaKpalb-
HYIO Teorpaduio Kak OJHO W3 HANpaBJICHUH TyMma-
HUTapHO# Teorpaduu. Yrto kacaercs Quocod-
CKO-KYJIBTYPOJIOTHYECKOTO OCMBICIICHUS TTOHATHUS
«cakpaibHasg Teorpadus», TO MHOTUMH HCCIENO-
BaTEISIMH OHO TaK)Ke XapaKTepU3yeTcsl KaKk HOBOE.
Tax, mo muenuto JI.Korana, «cakpanbHas reorpa-
(busp» IpeacTaBIIeT OCOOBIN BUJT KyJIETYPHOTO TIPO-
CTPaHCTBA, KOTOPBI HMMEET >KECTKO O4YepUYeHHBIE
TpaHUIbl, BHYTPSHHEH CYITHOCTHIO KOTOPOTO SIBJIS-
€TCsl CUCTEMa COIMATbHBIX 3HAHMA, OKa3bIBAOIITIX
KOCBEHHOE U TPSIMOE BO3JCHCTBUE HA Pa3BUTHE Ye-
noseka (Koran, 1993:319).

ITo onpenenenuto A. 3aBropojiHero, cakpalib-
Hasi reorpadus — 3TO CHCTEMa 3HAHUW O B3aW-
MOJICHCTBUHM  Pa3sHOOOpasHBIX reorpaduyecKux
00BEKTOB, reorpaUICCKUX MPOCTPAHCTB C OIpe-
JIEJICHHON  COLMOKYJIBTYPHOM  JIEMCTBUTEIBHO-
CTbIO, @ UMEHHO — C KaTeropusMHU CBSLICHHOTO.
[lonsiTHE CBAIIEHHOTO, IPEXKAE BCETO, COOTHOCHUT-
Csl C peJIUTuel, U HEMOCPEICTBEHHO C TOH €€ CTO-
POHOI1, KOTOpast KacaeTcsi MUCTHYECKOTO. XOTS 3TO
K€ TIOHSITHE UMEET U 0oJiee MMPOKOe COIepIKaHIe
— Kak 0003HaueHUEe Yero-To O0COOEHHO IEHHOTO,
3HaYUMOro. CBsIEHHOE MOYTH BCErza CBA3aHO C
TPAHCLEHIEHTHOCTbIO, MUCTUYHOCTBIO U TallHOU
(3aBropoanuii, 2013:213).

K. BaiimakoB oTmedaeT, 4To B CaKpaJbHOH Teo-
rpaduu 3aJ0XKEeH OJMH CMBICT, 03HAYAOIIUH, 9TO B
OMPE/ICTICHHOM Treorpa)uueckoM MeCTe 00ecreyu-
BaeTCsl TyXOBHBIH JUAJIOT U CBSI3b MEXKTY JTFOJIBMU H
00KEeCTBEHHOH CHIION. A HanboJee MPOHN3aHHBIMHI
CMBICIIAMH SIBIISIIOTCSL T€ MeCcTa 3eMITH, TJe Teorpa-
¢uueckue GpakTopbl BEICOKOTO WIIM HU3KOTO PaCIo-
JIO’)KEHUS HaJl YPOBHEM MOpS, yIAICHHOCTH W T.II.
CIOCOOCTBOBAIM BBIJICTICHUIO HX M3 OKPY’KAIOIIETO

MIPUPOJTHOTO KYJIbTYpHOTO JaHmmadra. Beicokue
XOJIMBI, PEKH U MECTa MX CIHUSHHS CYUTAIHNCH OCO-
OEHHO CBSAILLEHHBIMH.

B cBoro ouepens moj cakpaibHON Teorpaduei
Kak o0bekT uccnenoBanus U.B. I'ypoBa moHuma-
€T «HMCPAPXHUYCCKN OPraHM30BaHHYIO CCThb CBATBIX
MECT, B MpeJieiax TOH Wik HHOW PeTMTHO3HO-(PHITO-
codcexoii Tpagummu (I'ypoa, 2015:30-37).

O. JlaBpeHoBa momyepKuBacT U yOexgaer, ca-
KpaybHas reorpadusi BO3HUKACT BCIICJCTBHE Ipe-
BpallleHUs] OKPYIKAIOMIEH Cpe/Ibl B 3HAKOBYIO CHUCTE-
My, TJIe B POJIM 3HaKa BBICTYNAIOT reorpaduyeckne
0OBEKTHI MM AJIEMEHTHI KyJIbTYpHOTO JIaHAma(Ta,
a B POJIM 03HAYAEMOTO — apXETHUIIBI, TPAHCIICH/ICHT-
HBIC TTIOHATHA, KATETOPUHU U COOTBETCTBYIOIINE CUM-
Boutbl. [0 ero MHEHUIO, 00BEKT KYJIBTYPHOTO TYPH3-
Ma MOXKET MPEeBpPaIaThCs B CAKPAIbHOE MECTO TIPH
YOOMHWHAHUU €0 WK €T0 3JIEMCHTOB B CBALICHHOM
MMUCAaHUH WK B CBSIIIICHHOM IpenaHuu. Takum 00-
pa3oM, BO3HHUKIIUH CaKpaJbHBIH OOBEKT MOXKET
CHUMBOJIM3UPOBATh COOBITHS HCTOPHH CaKpaJbHON
HanpasyieHHocTH (JlaBpeHosa, 2003:123).

Kak Bumum, B IpeIcTaBIEHHBIX COBOKYITHOCTSIX
OTIpeIeNICHHUI CaKpaJibHOW reorpaduu Bce ompere-
JICHUS CXOAHBI B UCIOJIB3YEMOM IIUPOKOM MOAXO0/IC
K TPAKTOBKE CYLUIHOCTH. AHAJIU3 MOHSITUHHBIX aIl-
MapaToB «CaKpPaJIbHOE» U «CaKpalibHas reorpadus»
B KOHTEKCTE Pa3BUTHsI KYJIBTYPHOTO TypU3Ma MOKa-
3aJ]1 UX OOUTHOCTh, OTPAHUYHBAIONIYIOCS HE TOJBKO
MPUCYTCTBHEM B OJIHOM M3 HHX acliekTa reorpadud-
HOCTH, HO TIEIIBIM PSIZIOM (paKTOPOB, TIOITBEPIKIAAO-
IIFX HePa3JeIMMOCTh U COITOTYMHEHHOCTD JJAaHHBIX
TEPMUHOB.

Cornanrasce C BBIIIIE TPEACTABICHHBIMH MTOHSI-
THSMH, CKJIOHHBI B WCCIIEJJOBAHUW HCXOJUTH, UTO
cakpaJibHas reorpagusi B KOHTCKCTE Pa3BUTHUS KYJlb-
TYpPHOT'O TypuUMa, MPEACTaBISACT CUCTEMY HCTOPHU-
KO-TeorpauuecKuxX 3HAHHH 00 0c000 TTOYUTAECMBIX
U CBAIIEHHBIX O0BEKTAX MPUPOTHOTO, KYIBTYPHOTO
U HUCTOPUYECKOTO HACJIEAUs, a CaKpaJbHOE MOHU-
MaeTcs KakK CBAMIEHHOE, 0c000 IIEHHOE W 3HAYUMOe
B HCTOPHUKO-KYJIHTYPHOM HACIICIUU, SIBIISIONICECS
CTPEXKHEM CaKpaJIbHOU reorpaduu.

Hcxonst n3 pe3ynbTaToB aHalW3a KOHIIETITY-
JTBbHBIX TIOAXOJIOB K ONpEICNEHUIO CaKpalbHOU
reorpauu, MOXXHO 0OOCHOBAHHO YTBEPKIATh, YTO
MIPUMEHEHUE TEPMHHOJIOTUN «CaKpallbHas Teorpa-
(Gus» B KOHTEKCTE Pa3BUTHS KYJIbTYPHOI'O TYpH3-
Ma, BKIFOYaroliee reorpauyeckoe mpocTpaHCTBO,
¢m3nyeckre KOMIIOHEHTHI TPUPOAHON Ccpenbl U
3HAKOBO-CHMBOJIMYECKHUE aCIIEKThI reorpaduu gaer
BO3MOKHOCTb IIOJIHOTO OTPa’KEHUSI BCEX CBOMCTB U
COCTOSTHHSI 0OBEKTOB CaKpallbHOTO B Teorpadmue-
CKOM I10JI€ KYJIBTYPEI.
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JanbHeilliee COBEpPUICHCTBOBAHUE TOHSATUN-
HBIX aIlllapaToB CAKpaJIbHOH Teorpaduu SBISCTCS
JUIE HAYYHOTO MHpa 0co0oil moTpedHocThIo. s
3TOr0 HEOOXOJMMO CO31aBaTh PYyOpPHKH B CIICIH-
aJTM3MPOBAHHBIX JKypHajgaxXx. Kpome Toro, HeoO-
XOIUMBI HE TOJIKO HAy4YHBIC IMyOIWKAINH, HO U
(OKUBOI» OOMEH MHEHHSIMH Ha KOH()EPCHIIUSX,
MOCBSIIIIEHHBIX TpoOIeMaM 00CYXIEHUS TEPMUHO-
JIOTUYECKUX U MOHSATUUHBIX aClEKTOB CaKpajbHOM
MPOOJIEMATHKH.

BoiBoabI

Takum 06pazoM, «cakpaabHOE» 0003HAYACT BCE
0c00eHHO TIeHHOe, 0c000 3HAYMMOE B MCTOPHKO-
KyJIBTYPHOM Hacleauu HapoaoB. CakpaibHBIC Me-
CTa SIBJSIFOTCS. HEOThEMIIEMBIMH COCTABJISIONIMMHU
3JIEMEHTaMU TYPUCTUUECKOH IesITeNbHOCTH. biaro-
Jlapst TAKMM 3HAKOBBIM MECTaM KYJIbTYPHBIH TYPHU3M
XOpOIIO pa3zBuBaetcs. TecHas CBA3b CaKpajIbHOTO C
KYJIbTYPHBIM TYPU3MOM, 3aBUCHUMOCTH IIEPBOTO OT
BTOPOTO 03HAYaeT, YTO CaKpayibHas reorpadus B
KOHTEKCTE Pa3BHUTHUS KYJBTYPHOIO TypH3Ma OCHO-

BaHO HE TOJIBKO Ha MEPEJBUKCHHUIX BO BPEMCHHU H
B IIPOCTPAHCTBE, a TAKXKE Ha KyJIbTYpPHOU HHpOpMa-
UM, KYJIbTYpHOM (pOHE, KYJIBTYPHBIX TPAJUIMSIX,
KYJIBTYPHBIX TIPOIIECCaXx.

AHanM3 MOHATHITHBIX allapaToB «CaKpaIbHOE)
U «cakpasibHasi reorpadus» B KOHTEKCTE Pa3BHTHUS
KYJBTYPHOTO TypU3Ma IT0Ka3ai uX O0IIHOCTh, OTpa-
HUYHBAOIIYIOCS HE TOJBKO MPUCYTCTBUEM B OJTHOM
U3 HUX aCIICKTa FeOFpa(i)I/I‘IHOCTI/I, HO LCJIBIM psIOM
(hakTOpOB, MOATBEPIKIAIOIINX HEPA3ISIUMOCTDh U
COTIOTYMHEHHOCTh JAaHHBIX TEPMHUHOB. BrlsBie-
HO, YTO CaKpaJbHOE HE UCYUEPIBIBACTCS PEIIMTUO3-
HBIM acCIeKTOM, OHO HJET Ha CTYIEHb BHIIIE, YeM
peNUTHO3HOE, U HA CETOMHAIIHWN JIeHh aKTyallb-
Ha JII1 COBPEMEHHHUKOB B HECKOJIBKO MHOU (hopme
BBIPXKCHUSI.

B cBs3u ¢ 3THM TIoj1aracM, 4TO JajIbHEHIICe
COBEpIIICHCTBOBAHKME MOHATUHHOIO armapara mpo-
OJIeMaTHKHU CaKpalibHOW reorpaduu sBISETCS 0CO-
00lf TOTPEeOHOCTHIO COLMYyMa, MHPOBO33PEHYE-
CKHE YCTaHOBKM KOTOPOH MOJTAJIKUBAET JIFOJICH
COIPUKOCHYTHCSI CaKpadbHBIM BO BpPEMEHH U B
IIPOCTPAHCTRBE.
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KA3AXCTAH KAK CTPAHA
C BbICOKOU AOAEU CbIPBEBOTO CEKTOPA
B YCAOBUSAX «3EAEHOTIO POCTA»

Cratbsl MOCBSILLLEHA M3YYEHMIO COCTOSIHMS M BO3MOXHOCTM nepexoaa KasaxcrtaHa K 3eAeHom
3KOHOMMKE. SIBASISICb MPUBEP>KEHLEM YCTOMUYMBOIO PasBUTUS, PecryOAMKA MPEANPUHUMAET YCUAMS
AAS TIOCTENEeHHOM TpaHCopMaLMmM «KOPUYHEBOM 3KOHOMUKM» B 3eAeHyto. [oHMMas, uTo «3eAeHas
SKOHOMMKA», SBASIETCS MHCTPYMEHTOM, KOTOPbIM BEAET K CO3AAHWMIO DKOHOMMWKM, HArpaBAE€HHOM Ha
MNoBbilleHe GAAroCOCTOAHUS YeAoBeka, M POPMUPYET BAAromnpUsTHbIE, KaYeCTBEHHbIE YCAOBUS AAS
Pa3BUTUS MOCAEAYIOLIMX MOKOAEHMI M GepexxHoe OTHOLLEeHWE K MPUPOAHbIM pecypcam. PassuTue
«3eAeHOM» 3IKOHOMMKM MO3BOAMUT KaszaxcTtaHy wu3bexarb 3KOAOrMYECKOro Kpusuca, KOTOpbIN
3aTPOHYA CBOMMM MacluTabamu y>ke MHOrMe MOCTUHAYCTPUAAbHbIE CTPaHbl. ABTOpamu MpPOBEAEH
QHAaAM3 COCTOSIHMSI 3HepreTMkm KasaxcTaHa, rA€ OCHOBHbIM TOMAMBHO-3HEPreTMUYeCKMM pPecypcom
OCTaeTCs YroAb, a TaKXXe Ha OCHOBE CTAaTMCTUYECKMX AAHHbIX MPUBOAUTCS 3HEProemkocTb BBIT1
KazaxcraHa. PaccMOTpeH noTeHLMaA U BO3MOXHOCTb Pa3BUTUSI 3EAEHOM SHEPreTUKn B cTpaHe. [yTn
npeo6pasoBaHnini MOTYT ObiTb AMddepeHUMpPoBaHbl HE TOAbKO B 3aBUCMMOCTM OT 3KOHOMMYECKOrO
Pa3BUTKS CTPaHbl, HO U OT COLMAABHOIO MOAOXKEHMS U Pa3BUTUS OBLLIECTBEHHbIX OTHOLLIEHWIA. ABTOPbI,
NMPUMEHSS METOAbI MHOFOMEPHOIO CTaTUCTUUYECKOrO aHaAM3a, YCTaHOBUAM KPUTEPUM MO OTHOLLEHUIO
K O6LEMMPOBbIM MOKa3aTeAsIM, KOTOPbIE MO3BOASIOT OMPEAEAUTb MECTO CTpaHbl B Mupe. Ha ocHose
3TOr0 KpUTEPUS AAS HEKOTOPBIX PasBMUTbIX M Pa3BMBAIOWMXCS CTPAH paccyMTaHa AOAS MHBECTULIUIA,
KOTOPYIO HEOOXOAMMO HaMpPaBASITb AASt TPeo6Pa30BaHUS SIKOHOMMKM.

KaroueBble caoBa: KazaxcraH, 3eAeHas 3KOHOMMKA, MHBECTULMM, SHEProaPdEeKTUBHOCTD.
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Kazakhstan as a country with a high share
of the commodity sector in the context of «Green Growth»

The article analyzes the state and possibility of Kazakhstan’s transition to the green economy. The
republic as an adherent to sustainable development is making efforts to transform gradually the «brown
economy» into the «green» one. The «green economy» is an instrument leading to the economy aimed at
improving human well-being and creates favorable quality conditions for development of future genera-
tions and a careful attitude to natural resources. Development of the «green» economy will allow Kazakh-
stan to avoid the ecological crisis, which has already affected many post-industrial countries by its scale.
The authors analyze the energy status of Kazakhstan, where coal remains the main fuel and energy re-
source, as well as the energy intensity of Kazakhstan’s GDP based on statistical data. The study considers
potential and possibility of developing the green energy in the country. The ways of transformation can
be differentiated depending on not only the economic development of the country, but also on the social
situation as well as development of social relations. Applying the methods of multidimensional statistical
analysis, the authors established criteria in relation to the global indicators, which allow determining the
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place of the country in the world. Based on this criterion, the study calculates the share of investments
that need to transform economy for some developed and developing countries.
Key words: Kazakhstan, green economy, investments, energy efficiency.
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K.a3akcTaH «KacbIA ©Cy» XKaFAalbIHAQ LLUMKI3aT CEKTOPbIHbIH,
YKOFapbl yAeci 6ap eA peTiHAe

Makana KasakcTaHHbIH >KacblA 3KOHOMMKara Ty >arFAaibl MeH MYMKIHLLIAIKTEPiIH 3epTTeyre
apHaAfraH. TypakTbl AaMyAbl >KaKTayllibl peTiHAe pecrnyOAMKA «KOHbIP 3KOHOMMKAAAH» >KaCbIA
3KOHOMMKAFa BIPTIHAEM 6Ty YLLiH Kyl caraAbl. «XKaCbIA 3KOHOMMKA» aAAMHbIH, BA-ayKaTbiH apTThipyFa
GarFbITTaAFaH 3KOHOMMKAHbI KYPyFa OKEAETIH >K8HEe KeAeCi YpnakThiH Aamybl MeH Tabufu pecypcrapra
YKbINTbl Kapay YLiH OHTAMAbl CamnaAbl >aFAalAap KaAbINTACTbIpaTbiH KypaA GOAbIN TabblAAAbI.
KaszakcraHaa «kKacblA» 3KOHOMMKAHbIH, AaMybl KeMTereH MoCTUHAYCTPUAAABIK, MEMAEKETTEPAI O3iHIH
AyKbIMbIMEH >KaHaFaH 3KOAOTUSIAbIK, LUMEAEHICTEH KYTbIAYFa MYMKIHAIK 6epeai. ABTopaap KasakcraHaa
HEri3ri OTbIH-3HEPreTMKaAbIK, PECypc Kemip GOAbIN TabblAaTblH 3HEPreTMKaHbIH, >KaF AdrbiHA TaAAQY
>KacarAbl, COHbIMEH KaTap CTaTUCTUKAABbIK, MOAIMeTTep Heri3iHae KasakcTaHHbIH XKIO-HiH 3HeprusabIk,
CbIbIMABIABIFbIKAPACTbIPbIAABL. MeMAEeKeTTe XKaCbIA SHePreTUKaHbIH AAMY 9AEYeTi MEH MYMKIHLLIAIKTepI
KapacTbipbiAfaH. Tyberenai esrepic >koaaapbl TEK MEMAEKETTIH, SKOHOMUKAAbIK, AAMybIHA FaHa TOYEAAI
capanaHbaniAbl, COHbIMEH KaTap SAEYMETTIK >KaFAal MeH KOFaMADIK, KaTblHACTapAblH AamyblHa AQ
6aiAQHbICTbI 6OAbIM KEAEAT. ABTOPAAP KOM OALLEMA| CTaTUCTUKAABIK, TAAAQY DAICTEPIH NatAAAQ OTbIPbIM,
MEMAEKETTIH 9AEMAEr| OPHbIH aHbIKTayFa MYMKIHAIK GepeTiH XaArmbl AYHMEXY3IAIK kepceTKiwTepre
KaTbICTbl BALIEMAEPAI aHbIKTaAbl. OCbl BALLEM Heri3iHAe Kenbip AamblFaH >KOHE Aamyllibl eapepre
3KOHOMMKaHbI TyOerenai e3repTy yuliH GaFbiTTayra KQXKeT MHBECTULMSHbIH, YAECIH eCenTen LWblFapAbl.

Ty#iH ce3aep: KasakcTaH, >KacblA 9KOHOMMKA, MHBECTULIMSAQP, SHEPTUSABIK, TUIMAIAIK.

BBenenne

«3eneHast PKOHOMHUKA» KaK M3BECTHO, 3TO HH-
CTPYMEHT YCTOMYMBOTO Pa3BUTHSI, U MPEICTABISACT
co00if crcTeMy BHIOB SKOHOMHUYECKOW JIEeATEIBHO-
CTH, KOTOPAasi IPUBOIUT K MOBBIICHUIO 0JIArOCOCTO-
SIHUSI YEJIOBEKa, HE IOJIBEpras IpH 3TOM Oyyniue
TTOKOJICHUSI BO3JICHCTBHIO SKOJIOTHMYECKUX PHCKOB
WM 3KOJIOrn4yeckoro neduimra. Takum oOpa3om,
YCTOMYMBOE pPa3BUTHE MPEANONIAraeT TECHYIO B3a-
MMOCBSI3b MEXKAY COOOH Tpex KOMITOHEHTOB — KO-
HOMHUYECKOTO, COIMATBHOTO U DKOJOTUYECKOTO,
pelieHre mpodiieM KOTOPBIX SIBJISFOTCS HauOoliee
MIPHOPHUTETHBIMH 33/1a4aMH B paMKaX 00IIEeMHUPOBO-
ro pazsutus. ([Tuenmanes, Kpyrmukosa, 2016; JIs-
ckoBckas, ['puropseBa, 2018; Luis Mundaca, Lena
Neij, 2016).

HaxorieHHbI MeX1yHapOHBIM ONBIT BHEIpE-
HUS OPUHLHUIOB «3€JIEHOTO POCTa» B SKOHOMHUKAX
HEKOTOPBIX CTPaH MOPOAMI M HEKOTOPYIO pa3MbI-
TOCTB, HeOTpeIeIEHHOCTH 3Toro NoHsTHs (Eleonore
Loiseaua, Laura Saikkub 2016). Oqnako, Hay4HBIi
MEHHCTPUM, B HACTOSAIIEE BpEMs, MPHIIEPKUBALT-
Csl, TOUYKH 3PEHHUS, YTO TOBBIIICHUE COIMAIBEHOTO
0JIaronoJyyus sIBJISIETCS OJJHON M3 OCHOBHBIX 3aj1a4
«3enenoro passutus» (Per Espen Stoknesa, Johan
Rockstromb, 2018).

B mepByio odepenb roToBHOCTH JFOOOTO TO-
CylapcTBa ISl Tepexoja K 3eJCHOM IKOHOMHKE
OTIPEICIISICTCS] CO3JJAHUEM COOTBETCTBYIOIICH 0Oa3bl
B BHJE HAIMOHAIBHBIX HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB, BO3MOHOCTBbIO CyOCHIMPOBAHHUS U
CTUMYJIMPOBAHHS, HAIMYUEM FOPHUIUYCCKON WH-
(bpacTpyKTyphl # T.JI. 371€Ch Hy’)KHO OTMETUTH, YTO
MTOJIOXKEHHUE, CYIIECTBYIOIIEE CETOMHS OJIarompu-
STCTBYET U CHOCOOCTBYET COXPAHCHUIO «KOPHYHE-
BOI1» 9KOHOMHKH, KOTOpasi CHJIBHO 3aBHCHMA U BCE
OombImie TpeOyeT SHePTHH, IMOITYyIaeMOH 13 UCKOTIa-
€MOr'0 TOILIMBA.

B aTux ycnoBusix, HEOIMHAKOBAsE SKOHOMHUYE-
CKasl, CONMAJIbHAS W DKOJOTHUYECKas CUTyarusi B
pa3IMYHBIX CTpaHaX, XapakKTepuzyemas OCOOCH-
HOCTSIMH WX pa3BUTHUS MPEAIoiaraer u pasHbIe
CTapTOBbBIC YCJIOBHS JUIsl Hadyasia peoOpa3oBaHusl.
[TosToMy 1IEeNBIO UCCNIEIOBAHUS SIBISICTCS ONIpee-
JIEHUE CTETIeHW TOTOBHOCTU CTPaH, B TOM YHCIIEe U
Kaszaxcrana k pedopMaM Mo MyTH «3EJIEHOTO Po-
CTa» OCHOBAHHOTO HAa MPUHIHUIAX YCTOMUHUBOTO
pasBUTHS.

OCHOBHBIE TIOJIOKEHUS U TE3UCHI, COOTBETCTBY-
IOIIIME TOYKH 3PEHUS aBTOPOB:

1. Ko"euyHol LIENIBIO 3€JIEHON DKOHOMHMKHU SIBJISI-
€TCSl TIOBBIIIIEHUE OJIATOCOCTOSIHUS M 37I0OPOBBS Ha-
CEJICHUS M OXpaHa OKPY>Karolleh Cpeibl.
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2. JlocTrKeHue MOCTABICHHBIX LEJICH SIBIIsICTCS
Pe3yIBTaTOM JIOJITOCPOYHOTO ¥ MTOITAITHOTO TUIaHH-
poBanust cpokoM 20 u Ooiee Jer.

3. 3eneHast 5KOHOMHKA — 3TO MPOLECC HAIPAB-
JICHHOW MOJIEpHM3ALIUK PBIHOYHONW SKOHOMHMKHU B
CTOPOHY ITOBBINICHUS COHHaJIbHOﬁ n 3KOJOormnde-
CKOH OTBETCTBEHHOCTH OHM3HECA Mepe]] OOIIECTBOM.

4. OntuMuzanus TOCyIapCTBEHHOTO YIpaBlie-
HUSI SIBIISIETCS KITIOYEBOH B pepOPMUPOBAHNH COIIH-
AIBbHO-?)KOHOMUYECKUX U OTHOIICHHH.

5. IloBbImieHne poiu o0IIeCTBa KaK HHCTUTYTA
0O0IIIECTBEHHOTO KOHTPOJIS SIBJISIETCS 00sI3aTeIbHBIM
YCIIOBHEM JJISl TIOCTPOCHUS TAPMOHUYHBIX COLIATIb-
HO-9KOHOMHUYECKHX OTHOIICHHH.

6. Llenu, metonapl, MapamMeTpsl MOTYT MEHSTh-
CS B COOTBETCTBMHM C TEKYIIMMH MOTPEOHOCTAMH
obmecTBa W OW3HECA W MPUHIIATIAMA TTOCTPOCHHS
3eneHol IKOHOMHKH.

7. MexaHu3M npeoOpazoBaHus — SBISETCS LCH-
TPAJIbHBIM M CBS3YIOIIAM IIPOILIECCOM, OOBEKTOM
KOTOPOTO SIBIISIETCS COIMATBbHO-O)KOHOMUYECKHE U
9KOJIOTHYECKHE OTHOILICHHMS, CyObeKTaMH — 0OIIe-
CTBO, TOCYJIapCTBO U OM3HEC.

Cocrosinne yHepreTuxn Kazaxcrana

TTozarparamsueprum Haequnuity BBITKazaxcran
TMIOTAAAeT B JCCATKY CAMBIX AHEPropacTOUUTEIbHBIX
CTpaH MHUpa, 3aTpayuBasi Ha IPOU3BOACTBO | nomapa
BBIT 500 rpamMm TorumBa B He(TSHOM SKBHUBAJICHTE
(#3), TOrMa KaK cTpaHbl OpraHu3aIi SKOHOMUUECKO-
ro cotpyanuuectBa u pazsutus (OOCP) tparsar 130
rpamm ToruBa B HO (puc. 1).

B cBs3u ¢ aTHM, moBhINIEHHE 3HEPro3ddek-
TUBHOCTHU SIBJIIETCS BEChbMa aKTyaJbHOW 3ajaucid
st okoHOMHKK Kazaxcrtana. YaenbHbIE TMOKa3a-
tenu sHeproemkoctu BBII B Kazaxcrane no man-
HbIM MeXTlyHapOJHOI0 3HEPIeTUYECKOI0 areHCTBa
(MDA) ocratorcst BechbMa BbicokuMu (1,8 USD/
Kl y.T.) TI0 CPaBHEHHUIO C Pa3BUTHIMH CTpPaHAMU
(5,5USD/kr y.1.). 3a mepuonm pedopMHUPOBAHHS
skoHomuku ¢ 1991 mo 2001 r.r. SHEpProeMKOCTh
BBII emme nmoBricmiiack Ha 15 — 20%, 94TO HeraTUs-
HO CKa3aJIOCh KaK HAa YKOHOMMKE B LI€JIOM, TaK U Ha
KOHEYHBIX morpeburensx. 3a mepuon 2001-2012
sHeproemkocts BBII HeMHOro cHu3uiach, HO BCE
elé MpeBbIIIaeT CPEIHEMUPOBOM TPEH B S pas.

ITo >KCTepTHBHIM JTaHHBIM TEPEPACXO]] TOTUIHNBA
Ha MPOU3BOJICTBO IEKTPOIHEPruu cocrapisieT 10-
15%, na terocHabxenune — 15-20%. 3aTpaThl Ha
BHEJIPEHUE IHEProCcOEPEKCHUsT MPUMEPHO B 5 pa3
HUXE, YeM Ha HOBOE MPOU3BOACTBO SHEPruu. I maB-
HBII IOKa3aTenb, K KOTopoMy crtpemutcss Kazax-
cTaH, — cHIKeHue sueproémkoctu BBII Ha 40% x

ISSN 1563-0234

2020 roay mo cpasHenuto ¢ 2008 ronom (Key world
energy statistics, IEA, 2009).

B PecnyOnuke mnpeBalupyOUM TOITUBOM
JUTSL DJIEKTPUUYECKOM M TEIIOBOM SHEPTHH OCTAETCS
yrojib, HWKE HpPEeACTaBlIeHa AMHAMHMKA CTPYKTYPBhI
TOIUTMBHO-dHEpreTHdeckux pecypcoB (TOP), kak
BHJHO B Hel 10 2030 1. mpOrHO3UPYIOT AOMUHUPY-
romee yuactue yris (Puc.2) (Areacrso PK mo cra-
THCTHUKE).

Ilo noka3annbIM 3anacam yrist Kazaxcran 3aHu-
MaeT 8- MecTo B MHUpe, UMeroImuM 3,8% MHPOBBIX
3anacoB (BP Statistical Review of Word Energy,
2016). JoOwrya yrns B Kaszaxcrane coctaBuia B
2015 1. 107,189 miH. TOHH 1 OyJeT Maibllie YBEIH-
YMBATHCS, M3-32 BO3PACTAIOLIETO YHEPTOMOTpedIe-
HUS Ha aymry HacesneHnus (MHTerpupoBaHHBIN T010-
Boit otaeT AO Campyk — DHepro, 2016).

[To manubiM BeemupHoro 6anka Kazaxcran 3a-
numaer 10-e MecTo cpenn Hanbosee SHEProeMKHX
9KOHOMMK MHUpa. DTO CBSI3aHO C TEM, YTO OTEde-
CTBEHHBII 3JIEKTPO- U TEIUIOPHEPreTUYECKUN CEK-
TOp MOCTPOEH MPEUMYIIECTBEHHO Ha yrie — 63%,
TOI'J1a KAK MUPOBOU NTOKA3aTENb YTOJbHOM 3JIEKTPO-
9HEPTUU cocTapisieT B Oanance Tonbko 23%. Crpa-
Ha [TOKa HE MOXKET IMOJIHOCTBIO OTKA3aThCs OT YIOJb-
HOH anekTposHepruu. Ho ceiluac yxe CymecTByoT
nyTH (QQEKTUBHOTO HCTIONB30BAHHUS U «O3€JIeHe-
HUSD» YIS, OJWH U3 HUX METO/IbI TEXHOJIOTMUECKOU
OYMCTKHU €T0 OT BPEIHBIX MUHEPAIbHBIX IPUMECEH,
paspaboTaHHbIe TPYNIION yueHbIX HOoTTHHTeMCKOTr0o
yauBepcuteta (Mojibul Sajjad, 2014).

[TosTOMy HEOOXOOMMO BHEOPEHHE TaKUX TEX-
HOJIOTHI B DHEPreTHYECKHil cekTop crpaHbl. On-
HUM U3 B&KHBIX HalPaBJICHUH OCTaETCs dHEProcoe-
peKeHue, T.€. 3aMEHa yCTapeBIIEro 3HEPrOEMKOro
000pyZIOBaHMS HA COBPEMEHHBIE YHEpProcoeperaro-
e o0pasubl ¥ TOCTENICHHBIH MEePEeXo Ha ajJbTep-
HaTHBHBIE BO30OHOBIISIEMbIE SHEPrOPECYPChl — Be-
TPOBYIO, COJIHEUHYIO, TeoTepManbHyto. Kasaxcran,
HECMOTpS Ha OOTaTCTBO YIJIEPOAHBIX MOJE3HBIX HC-
KOTaeMbIX (yroib, HeTh U Ta3), BBIOpAT yCTOWYH-
BBII ITyTh Pa3BUTHs — MEepexoa K 3eJIeHON dKOHO-
muke, npunsiB B 2013r. Konnenmuio no nepexony
PecrryOnmkm Kazaxcran K «3elI€HOW IKOHOMUKE)
(Konmenmust mo mepexony Pecryonukm Kazaxcran
K «3€JICHOH 3KoHOMHKe», 2013).

IloTenuuan u pa3sBuTue 3eJ1eHoi IHEPIreTUKHU

ITouck anbTepHATUBHBIX 3HEPrOpPeCcypcoB B
MUPOBOM IPAaKTHKE TOKa3bIBAET HEOOXOIUMOCTh
WCIIONIb30BAHMSI  BO30OHOBIISIEMBIX ~ UCTOYHHKOB
sHeprun. KazaxcraH WMeeT 0CTaTOYHO OOIIHp-
HBIM MOTEHITMAT BO30OHOBIISIEMON dHEpreTuku. Mx
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HCIIONIb30BaHME SIBIAETCS YacTblo cTpareruu Pe-
cny6mmku Kazaxcran mo rnepexony K yCTOHUINBOMY
pa3BUTHIO, 3€JeHOW dKOHOMHKe. TakuM oOpazom,
MBI COXpaHUM 3HEPreTHUECKHUEe PECYPChl B BUE 3a-
[1aCOB OPraHUYECKOr0 TOIUIMBA U COCTOSIHUE OKPY-
JKaromeil cpeapl U HamMX MOToMkoB. Hambomnee
JIOCTYIIHBIMM M PACIPOCTPAHEHHBIMH B TNPUPOAC
SIBIISIIOTCS: BOJIA, COJIHEYHAsh aKTHBHOCTb U BETEP.

Berep, sHeprus coiHIAa — 3TO HEUCYEPHACMBIH,
9KOJIOTUYECKH YHCTBHIM JHEpropecypc BooOIie, a
st Kazaxcrana 3To — HallMOHaIbHOE 0OraTrcTBo,
KOTOPBIM MIEPO Hajaenwia ero npupoja. [lo Ha-
JIUYAI0 BETPOBBIX PECYpCOB W UX OOJIBIION CKOPO-
CTH, HEM3MEHHON WHTCHCUBHOCTH BETpPa B TCUCHHE
JUTHTEIHHOTO BPEMEHHU, OCOOCHHO B €CTECTBEHHBIX
BETPOBBIX Kopuaopax Kazaxcran nuaupyer B Mupe.
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Pucynox 1 — Dueproemkocts BBII pasnuunbix ctpas, T H.3./$1000 (Key world energy statistics, IEA, 2009)

90 7

1990 1999 2004 007 2008 2009

%%lll_lulhlblulbl

B ¥rone

B MgpodnesTROCTAHLMM
Fas n maxyT

B Opyrue ucTouHenn (BH3)

W ASC [MasrucTaycran ofin )

2010 015 2020

Pucynok 2 — Jlunamuka crpykrypsl TOP Kazaxcrana B mpou3BOACTBE AIIEKTPOIHEPTUU
3a 1990-2030rr. (ArentctBo PK no crarucruke)
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B Kazaxcrane, cornacHo Ilnana neificTBuii 1o
Pa3BUTHIO aJTbTCPHATHBHOH W BO300OHOBIISIEMOM
sHepreTuku K 2020 roay IutaHupyeTcs BBECTH B

Tadmuua 1 — [Inanupyembie 00bEKTH BO30OHOBIISIEMOI SHEPTUU

sKcIuTyatanmio nopsaka 31 odbekroB BUD cym-
MapHOM ycTaHOBJIeHHOM MomHocTei0 1040 MBT,
(tabmn. 1) (Ilnan gecTBuid. .., 2013).

O6bekT BUD Konmuectso BUD MourHoctn BUD (MBT) Cpoxku BBOza (roxn)
TUIPOAIECKTPOCTAHIINHI 14 170 2020
BETPORJIEKTOPCTAHIINH 13 793 2020
CoHEeYHBIE HJIEKTPOCTAHIIUI 4 77 2020
Wroro 31 1040

[To pacueram, k 2050 romy mpeoOpazoBaHMs
B PaMKax «3€JCHOH SKOHOMHKH» II03BOJISAT [0-
MOJTHUTENILHO YBEIUYUTh BAJIOBBI BHYTPEHHUN
npoaykT Ha 3%, co3math Oosee S00 ThICSY HOBBIX
pabounx MecT, cOpMUPOBATH HOBBIE OTPACIIH MPO-
MBIIICHHOCTH U chephl yCIIyT, 00eCcreunuTh OBCe-
MECTHO BBICOKHE CTaHIApPTHl KauecTBa >KU3HU IS
HaceJICHusI.

MarepuaJjibl 4 METOAbI HCCIIEI0BAHUS

KiroueBbIM rokazarenem «3e1eHOT0 Pa3BUTHD) C
TIO3UIIMU aBTOPOB, SIBJIACTCS SHEProd(H(PEeKTUBHOCTS.
Ha mukpoypoBHe 3Hepro3h(eKTHBHOCTb, MPEXkKIe
BCETO0, CBSI3aHA CO CTPOHUTEIBCTBOM OOBEKTOB C MHU-
HUMAJIBHBIMH OTPEOHOCTSMH B TEIJIO- U DJIEKTPOd-
HEPTUH, B YACTHOM CTPOUTENBCTBE 3TO «DKOIOM», B
MPOMBIIIICHHOM — 9TO 37IaHUe ¢ HU3KUM MoTpedIe-
HueM 3Heprun — «IlaccuBHBIN 10M». DTOT MapaMeTp
MOXXHO TIEPEHECTH U HAa MaKpOypPOBHH, CPAaBHUB I10-
KazaTenu SHeprod(pQEeKTUBHOCTH CTPaH Ha JyIIy Ha-
ceneHus (MoKazaTesb 10 OTHOLICHHUIO K KOJMYECTBY
MPOKUBAIOIIETO HACEJICHUs), HOTPEeOJICHNE SHEPTUU
Ha MpOU3BOACTBO €AMHHIbI BHYTPECHHETO BaJIOBOI'O
Joxo/a (mokasaTesb M0 OTHOLICHHUIO K BBIITyCKaeMOH
BJIOBOM IMpoxyKuuu). VX mnpousBegeHHE MOKaXKET
OO0IIyI0  CONMABHO-OKOHOMHYECKYI0 3 derTus-
HOCTB I10 OTHOIICHHIO K MTOTPeOIIsIeMO SHEPTHH, YTO
U SIBJSIETCSI KPUTEPHEM CTETIEHH TOTOBHOCTH K IIepe-
XOJy K «3€JICHOM SKOHOMUKW.

Haunbonpiee Bo3aelcTBHE Ha OKPYKAIOLIYIO
Cpely OKasbIBalOT JOOBIBAIOLIME CEKTOPa 3KOHO-
MUKM U TeHepauus 3Hepruu. Bmecre ¢ tem, n0-
OBIBaIOIME CEKTOPA YKOHOMUKH HMEIOT HaWMEHb-
HIyI0 SKOHOMHUYECKYIO MPOM3BOIAUTEIBHOCTh U C
BO3pacTaHUEM CTEIEHHU MepepabOTKU CHIPhS U Ma-
TEpHUAJIOB, IOBBIIIEHUEM TEXHOJIOIMYHOCTH MpO-
M3BOJICTBA MIPOM3BOJUTEIBHOCTE €T0 3aMETHO BO3-
pacraer. I'eHepanusi SHEPTUH TaK)Ke BO3ZMOXKHA U3
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3eJIeHbIX HCTOYHHMKOB C HYJIEBBIM BO3JIEHCTBHEM
Ha OKpy»katouyto cpeay. Iloaromy s yuera Bcex
9THX (aKTOPOB pacCUUTaEM KPUTEPHIH TOTOBHOCTH
SKOHOMHUKH K U3MEHEHUSIM B COOTBETCTBHUE C MPHUH-
LUIaMu Y CTOMYMBOIO Pa3BUTHSL, IPUMEHSSI METO-
JIbI MHOTOMEPHOTO CTaTUCTUYEeCKOro aHanmu3a. s
CPaBHUTENIBHOIO aHalIM3a ONpEeAESIUM 3TH KpHUTe-
PHH IO OTHOIIEHHIO K O0IIEMUPOBBIM MTOKA3aTENIIM
(1), xoTOpBIE MO3BOJIAIOT OMPEACTUTH MECTO CTpa-
HBI B MHUDE.

Hy % GDP,
__Hy " GDP,
J <Ek - Eg>2
Eg

e K, — cTereHb 9KOHOMHYECKO#i TOTOBHOCTH CTpa-
HBI K Pe0Opa3oBaHusM, H, YMCIEHHOCTh Hacele-
HUst k-TOW ctpanel, GDP, — BaJoBbIi BHYTPEHHEH
HPOIYKT k-TOW CTpaHbl, E, — 1mOTpeOieHHE SHEp-
ruM k-TOH CTpambl, U H — YMCIEHHOCTh HACEIEHHUS
wianetsl, GDP, — MUPOBOI BAJIOBBIA BHYTPEHHUH
HpoayKT, £, — MUpoBo€e notpebieHue sHepruu, £
— moTpebeHNe YUCTON (3eJIeHo0i) 3Hepruu B k-Toi
cTpaHe 0e3 3arpsi3HeHHsI OKPY>Kalolei cpesbl, K KO-
TOPOM MOKHO OTHECTH COJTHEUHYIO, BETPOBYIO, T€0-
TEepPMaJbHYIO, M SHEPTUIO OKEeaHa.

Ananusz pesyromamos

[Ipoananu3upyem pe3ysibTaTbl pacuéra IMOKa-
3aTelisl TOTOBHOCTH CTPaH K Mepexoay K «3eneHon
9KOHOMHKE». JIJIsl yrpoIIeHus JaHHBIX, 3a MoKa3a-
TeJIb TOTPEOISIeMOI SHEPTUM BO3bMEM MOKA3aTellb
OTPeOIIeMON IJIEKTPOIHEPTHH, a 3a ITOKa3aTelb
NOTpeOJICHUsT YUCTOM DHEPruHM — IOKa3aTeib I0-
TpeOJieHUs BETPOBOI SHEPTUH, KaK Hanboiee KpyI-
HOTO CerMEHTa MPOM3BOJICTBA 3€JICHON YHEPTeTUKH
(tabmn. 2) (2013 Energy Statistics Yearbook United
Nations. UN, New York, 2015; http://databank.
worldbank.org).
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Ta6mmma 2 — Pacuér kpuTepHsi TOTOBHOCTH SKOHOMHUKH K IpeodpasoBanmsim (Energy Statistics Yearbook United Nations, 2015)

o | O | et | semomotionepras | macenenms | O | notmen.
eJl. M3M. mitH KB1/9ac mitH KB1/9ac nomn. CIIA
1 ApreHTuHa 148919 218 42538304 6,14384E+11 1,26
2 Benapych 37877 3 9466000 73097619637 0,52
3 Bpazumus 550447 3466 204259377 2,39208E+12 1,74
4 anus 35831 4807 5614932 3,35878E+11 2,09
5 Tepmanust 600965 34250 80645605 3,74532E+12 1,00
6 Slnonus 1045293 2669 127338621 4,91956E+12 0,62
7 Kaszaxcran 94519 5 17035275 2,31876E+11 0,47
8 Kenus 8461 0 43692881 54930813988 35,80
9 HOx. Kopest 541996 561 50219669 1,3056E+12 0,24
10 Maunaiizust 138529 0 29465372 3,23343E+11 0,53
11 Poccust 1045416 15 143506911 2,07902E+12 0,29
12 Typuust 246356 2959 75010202 8,23243E+11 1,11
Mup Bcero 23430761 318596 7174521359 7,16664E+13 1

Ha ocHOBaHHU NpOBEIEHHBIX HAMH PacueToB
OBUTH TIOTY4YeHBI HEOJHO3HAYHbIE PEe3yJbTaThl IS
HEKOTOPBIX CTpaH, KOTOPBIE TPeOyIOT OoJree Tiry0o-
Koro aHanu3za. Tak JaHHBIE XOPOIIO COTIaCyIOTCS C
peaiabHOM cUTyaluel, XapaKTepHOU NIl pa3BUTHIX
cTpaH. DKoHOMUKa JlaHuu sIBIsIeTCsl HanboJree Mo I-
TFOTOBJIEHHOW K IEPECTPOMKE CTPaHbI 110 NPUHLU-
naM YCTOHYMBOrO Pa3BUTHUS U 3TO HE CIIy4ailHO.
Hanus sBisieTcst obmenpu3HanabiM EBpomeiickum
JUAEPOM TIO BHEAPEHHIO 3€JIEHBIX TEXHOJIOTHH B
SKOHOMUKY CTPaHBI ¥ TIPOBOTUT TIOATAITHYIO MOJIEP-
HU3AIHUIO TIPOMBIIIIJICHHOCTH ¥ YHEPTETUKU C HaJa-
na mpomoro aecsatunaeTus. CyIIeCTBEHHO HHXKE
MTOKA3aTeNId HEMEIKOW SKOHOMHUKH, MPOMBIILICH-
HOCTb KOTOPOW SIBIISIETCSI KPYITHEUIIIUM MPOU3BO/I-
CTBEHHBIM cekTopoM EBpomnbl u Tpebyer mosTarl-
HBIX I3MEHEHUH 1 3HAUNTEIIbHbIC HHBECTUIMOHHBIC
BITUBAHUS ISl IPe0Opa30BaHMsI 3TOTO CEKTOPa, I10-
aToMy ['epMaHus HAXOUTCS TOJIBKO BHAYaje 3TOro
My TH.

W3 mpencTtaBieHHBIX Pa3BUBAIONINXCS CTpaH,
skoHOMHUKa KeHuu siBisieTcsi Haubosiee TOTOBOM K
npeoOpa3oBaHMsM, TaK, HarpuMmep, 75% BhITycKa-
€MOH B CTpaHe MPOIYKIIUH OTHOCUTCS K CETbCKOMY
XO3AUCTBY, a JA0JIsI JOOBIBAIOIINX CEKTOPOB, HECMO-
Tpst Ha OOTaTCTBa HEJIp 3TOW CTpPaHbI, BEChMa MaJa.
[IpOoMBIIIIEHHOCT B OCHOBHOM OpPHEHTHpPOBaHA
Ha MPOU3BOJCTBO KOHEUHOW MPOIYKIUH JUI HYK]
BHYTpPEHHETO PhIHKA, 3HAYNTEIbHAS YacTh KOTOPOM
MIPUXOIUTCS Ha arpapHbiii cektop. llorpebimenne
3JIEKTPOIHEPTUHN Ha AYIIy HACEJIEHHUS B CPEIHEM B

45 pa3 MeHblIle, 4eM B pa3BUTHIX cTpaHax u 30 pa3s
MeHbIe yeM B Kazaxcrane. JTo mo3BoisieT el 00-
J1a/1aTh 3HAUUTEIbHBIM IIOTEHLIUAIOM U1 SKOHOMHU-
4yeckux npeodpazoBanuii. Crenyer OTMETUTb, CTpa-
He TpeOyroTCs 3HAYNTENbHBIC HHBECTHLIMOHHBIC
BJIMBAHUS JJIs1 Pa3BUTHsL SKOHOMMKH IIPOMBIIIICH-
HOCTH, CEJIBCKOTO XO35HCTBa U MOBBILICHUs OJaro-
COCTOSIHUSI HALlMM, HEoO0XOoAMMa JUIIb T'PaMOTHAs
9KOHOMMYECKAs [IOJUTHUKA FOCYapCcTBa U peaansa-
sl HHPPACTPYKTYPHBIX ITPOEKTOB.

Kazaxcran Taxke, kak u Poccust otHocsTCS K
CTpaHaM C KPYNHBIM J1OOBIBAIOIINM CEKTOPOM KO-
HOMUKH C HedPPEKTUBHON YHEPTETHKOH, C BLICOKON
CTEIICHBbIO BO3/CHCTBHS Ha OKPYXKAIOIIYIO CPErdy.
JI71sl TOBBIIEHNS DHEPTOEMKOCTH M DKOJIOTMYECKOM
0e3omacHOCTH T0OBIBAIOIEH MPOMBIIUICHHOCTH, U
SHEPreTHKE TPeOYIOTCS 3HAUNTEIbHbIC HHBECTULINN
B YK€ CYILLECTBYIOILIUE IIPOU3BOACTBEHHbIE MOILI-
HOCTH, Ui MOJEPHHM3AIMU U PECTPYKTypH3ALHUU
9KOHOMHMKH. Tak, HanpuMep, ypoBEHb OTpeOIeHNUS
JIEKTPO3HEPIUM Ha Aylly HaceneHus B Kazaxcrane
Tumb B 1,5 pa3a MeHblle yeM B Pa3BUTHIX CTpaHax,
a BBII (BanoBbIif BHYTpEHHUH TPOJYKT) B CPEAHEM
3 pa3sa, T.e. IPOU3BOAUTEIILHOCTh SKOHOMHKH B [1Ba
pasza MeHbllle, YeM B Pa3BUTHIX CTpaHax. B aTux yc-
JIOBUSIX TPEOYIOTCSI 3HAUMTEJIbHBIC MHBECTHLIMU Ha
PECTPYKTYPHU3ALUI0 U MOJICPHHU3ALMIO B IIPOMBIII-
neHHocTH. Ha ocHOBe 3TOro KpuTepus MoKHO pac-
CUMTATh JOJIO MHBECTHLNH, KOTOPYIO HEOOXOIUMO
HaIpaBJIsATh B SKOHOMUKY II0 OTHOLIEHHUIO K BaJo-
BBIM MHBECTHUIIUSM I10 clieaytoiieit popmyiie (2):
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1
Klg_a+l(g @

IIe 0 — KOPPEKTUPYIOUIMI IOoKa3aTeib, KOTOPbIN
HAXOAMTCS MOCPEICTBOM CTATUCTUYECKOTO aHAIIN3a

JIVHAMUKH KIg WU OCYIIECTBIEHHBIX MHBECTULIAN B
3€JICHbIE TEXHONOIUH 3a 10 npeaiecTByomux JeT,
onpeaesieTcss s KaXJI0H CTpaHbl UHAUBUIYalb-
HO. OHAKO 11 CPABHUTEIBHOTO aHAIM3a MIPUMEM
o = 1 Torga MOXXHO paccuuTaTh dTOT MOKa3aTelb
OJIMHAKOBO JIJIsI BCEX BBIOpAHHBIX cTpaH (Tadm. 3).

Taomuua 3 — lons naBectunuu k BBII, HeoOxoanmast 11 mpeoOpa3oBaHus SKOHOMHKH (pacyeTHbIE JaHHbIE) B AMHaMHUKe 3a 2010

n2013 .
N Crpana KI, HU3MEHEHUS
e/1. U3M. 2010 2013
1 AprenTtrna 53,56% 4421% -9,35%
2 benapycn 71,89% 66,00% -5,89%
3 bpaznius 40,72% 36,45% -4.27%
4 Janus 32,69% 32,34% -0,35%
5 I'epmanus 53,97% 49,90% -4,07%
6 Snonus 63,43% 61,91% -1,52%
7 Kazaxcran 73,37% 67,93% -5,44%
8 Kenust 3,28% 2,72% -0,56%
9 1Oxnas Kopes 82,47% 80,72% -1,75%
10 Manaii3ust 64,90% 65,36% 0,46%
11 Poccuiickas @enepanus 78,44% 77,43% -1,01%
12 Typrust 43,64% 47,33% 3,69%
Mup, Bcero 50,00% 50,00% 0,00%

Kak Mbl MokeM HaOIOIATH 1A CTpaH C BBICO-
KO JoJieil JOOBIBAIOIIMX CEKTOPOB HEOOXOAMMa
KapIuHaJIbHAsl TepecTpoiika SKOHOMUKU. OIHAKO
no otHomenuro k 2010 roxy 3a Tpu mociIeayonmx
rojia Mbl MOKeM HaOJI01aTh HEKOTOPBIHM mporpecc.
Haunmy4mmx ycrexoB B MOJAEpHHU3ALNN S3KOHOMUKH
M TIPOMBIIUIEHHOCTH MO HAIPABICHUIO 3€JICHOTO
pocta nobmnuce Aprentuna, benapyce m Kazax-
ctaH. HeratuBHbIN pe3ynbTaT Moka3ana 3JKOHOMHUKA
Typuuu, koropast 3a 3TU rofbl cTaja 0oyee 3Hep-
ro3aBUCHMOH U MEHee NMPUBEPKEHHOW NMpUHIUIIAM
YCTOMYMBOIO pa3BUTHA.

Pe3yabTarthl u 00cy:KaeHue

Kazaxctan 6orat mpupogHBIMH pecypcamu,
OrpOMHAasi TEPPUTOPHUS pacliojlaraeT U pasyiny-
HBIMU KIMMAaTUYECKUMH yCIOBUAMU ISl Pa3BU-
THS TakuX BuaoB BUD kak BeTpoBas, coTHEUHAS
u reoTepMmanbHasd. lcrnosib3oBaHHE albTEpHa-
TUBHBIX MCTOUYHUKOB DHEPTHHU B JaHHOE BpeMs
AKTUBHO BHEJPSETCS B 9KOHOMHUKY CcTpaHbl. Tak-
K€ CpellM HMX MO’KHO BBIJIENIUTh THAPOIHEpPTE-
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THKY, T.K. peciry0JinKa UMeeT 3HaYUTeIbHbIE TH-
IpOpECypPCHL.

Jpyroe HampaBlieHHE, KOTOpPOE aKTUBHO pas-
BuBaercs Kazaxctanom, siBJsieTCS aTOMHas 3JIEK-
TPOdHEPreTHKa, T.K. UMEIOTCSI OTPOMHBIE 3aIachl
ypaHa (2-MecTO B MUPE), U HAXOIUTCS Ha IIEPBOM
Mecte o ero goOeue. Ctpana obiajaeT mpak-
TUYECKH TOJHBIM LMKJIOM IOJYyYEHHS SJIepHOTrO
TOIUIMBA JJI aTOMHBIX JJIEKTPOCTAaHIUN, HO HE
MMEET Ha CBOEU TEPPUTOPHUU HE OJHOIO JACHCTBY-
IOLIETO KOMMEPUYECKOT0 PeakTopa, U HeT MoTped-
HOCTH B CTPOHUTEILCTBE KPYMHBIX 3HEProOJIOKOB.
C »KO0JIOTHYECKOW TOYKH 3pPEHUS, aTOMHBIE JJIEK-
TPOCTAaHUUU 4-TO MOKOJEHHMS] MOXKHO OTHECTH K
IIOJIHOCTBIO 0€30MacHbIM, TaK KaKk OHM PadOTaroT
Ha IPUPOJTHOM ypaHe.

Opnnaxo, HanOonbinuii nHTEpec ans Kazaxcra-
Ha, OOJajaolero OrpOMHBIMU 3alacaMH  yIJisd,
MIPEJCTABIIAET WCIOJIb30BAaHUE 3KOJIOTHYECKH YH-
CTBIX TEXHOJOIMH IOJIyYe€HUS 3HEPTUU OCHOBAH-
HBIX Ha 3TOM Buie cbipbsi. OgHMM M3 Haubosee
peHTa0EIBHBIX U MEPCIEKTUBHBIX CIIOCOOOB J00bI-
YU SIBIISIETCS TEXHOJIOTHS MTOJ3EMHOH TrazuuKanyum
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yris (III'Y) — ato MeTox pa3paboTKU yroJbHBIX Me-
CTOPOXKJICHUH, OCHOBAHHBIN HA MPEBPAILCHUH YIS
B TOPIOYMH Ta3 B HEApax Ha MECTE 3ajeraHus, rne
METaHOHOCHOCTh KAaMEHHOTO YIJIs, SBISIOIIAsICS
YCIIOKHSIONMM (DaKTOpOM TIPH IIaXTHOM J00BIYe,
WCIIONIb3YeTCA JUIsl TIOBBIMIEHUS SHEPreTHYECKOro
KIIA mponecca III'Y (Steel u gp., 2003). B ynpo-
meHHoM Buae mnporece [II'Y mpencrasiser coboit
ropsIIUi MOJ 3€MJIEH YIOJIbHBIH IIACT, IPOJAYKTOM
TOPEHMSI KOTOPOTO SIBJIIETCS Ta3, B KOTOPOM COJIEp-
KaHWE METaHa COCTABJISIET JIMIIb HECKOJBKO IPO-
LIEHTOB, @ OCHOBHBIMH T'OPIOYMMH KOMIIOHEHTaMH
aBnsoTcs okuch yriepona (CO) u Bomopon (H,).
I'a3 moa3emHoli razudukanuy yriei o0igamaeT Bee-
MU TPENMYIIECTBAMH ra3000pa3HOT0 TOTUINBA.

BriBoabI

3enenas skoHomuxka — cOamaHCUpPOBaHHAS MO-
JIelTb SKOHOMHYECKOTO Pa3BUTHS, 00CCIICUNBAIOIIAS
POCT COIMANIBHOrO OJIATOMONYYHs, COLUAIBHYIO
CIPaBEUIUBOCTh U HKOJIIOTUIECKYIO OE30MMacHOCTb.
OuepeosppexmusrHocms Ha MaKpOypOBHE —
0a30BbIN IMOKA3aTENIb XaPaKTEPU3YIOIIHMIA CTEIEHb

9KOHOMHYECKOH TOTOBHOCTH CTpaH Mepexoay IIo
My TH «3eJIEHOTO Pa3BUTHSD)

Jns cTpaH ¢ BBICOKHMM IOKa3aTejieM T'OTOBHO-
CTH K IpeoOpa3oBaHMIM (Kg>1) MIPAKTHUYECKU HE
TpeOyeTcs CyIecTBeHHAsI CTPYKTYPHast TepecTpoii-
Ka 9KOHOMHKH.

PasButhie cTpaHbl U CTpaHbl C BHICOKUM YPOB-
HEM HHJIEKCa YeJIOBEYECKOTO Pa3BUTHS W HUZKUM
YPOBHEM KOPPYIIMHA UMEIOT OOJbIIE NIAHCOB IS
YCIIEUIHOM peanu3anuy pedopM o myTH «3eJIeHOT0
pocTay.

Kaszaxcrany, Poccum u gapyrum crpanam c
HU3BKMMH 3KOHOMHYECKUM, COIHATBHBIM, TIOJIH-
TUYECKUM IIOKA3aTeNIMA TOTOBHOCTH K TIepeXo-
Iy K «3€JIeHON PKOHOMHUKE» MPEACTOUT ITHHHBINA
MyTh CONHUATHHO-3KOHOMHUYECKUX U TIOJTUTHYECKUX
npeoOpazoBaHuii Ha MyTH K A(PGEKTUBHOW HKO-
HOMHMKE, TPaKIAHCKOMY OOIIECTBY M Pa3BUTOMY
rocyJ1apcTBy.

[IpuopuretHeiM s ycioBui Kazaxcrana wus-
3a OOJIBIION TEPPUTOPUN M HU3KOW MJIOTHOCTH Ha-
CeJICHHUS, SIBJISIETCSl Pa3BUTHE aBTOHOMHBIX CHCTEM
AJIEKTPO- U TEIUIOCHAOKEeHHs ToTpeOuTeNnel B yaa-
JIEHHBIX paiioHax.
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OMNPEAEAEHUE CTATUCTUYECKUX TTAPAMETPOB
MAKCUMAADBHOTO CTOKA PEK bBACCEUMHA EAEK

OnpeaeAeHVe MapameTpoB  MAKCMMAAbHOIO CTOKA  SIBASIETCS BaXXHOM BOAOXO3SMCTBEHHOM
3apayent. XapakTepmcTMKM MaKCMMaAbHOIO CTOKa BECEHHEro MOAOBOAbS LUMPOKO MCMOAb3YIOTCS NpwU
NPOEKTUPOBAHUM N IKCMAYyATALMMN TMAPOTEXHUYECKMX COOPYXKEHNM. XapaKTePUCTUKM MaKCMMAAbHOIO
cToka pek 6accerHa p.EAeK HYXXAQIOTCS B YTOUHEHUM C YYETOM MaTepUaAoB MocAeAHux 30-40 aet.
CobpaHbl MaTepuaAbl MO rOAOBOMY CTOKY, CAOIO M MaKCUMAAbHOMY CTOKY BECEHHEro MOAOBOAbS
no pekam 6accerta p.Eaex. BbibpaH pacueTHbl neproa AAsS pSAOB HabatoaeHuit (1940-2015 rr.),
BOCCTaHOBAEHbI PSAAbI HAOAIOAEHMIA MO 13 MyHKTam C NPUBAEUYEHUEM AQHHbIX HAOAIOAEHWIA MYyHKTOB
QHAAOroB, NMpou3BeAeHa oLeHKa 3PPEKTUBHOCTU NPUBEAEHUS HOPMbI M KO3 pHrLIMEHTa BapuaLmm K
MHOTOAETHEMY MEePUOAY, BOCCTAaHOBAEH €CTECTBEHHbIN CTOK pek bacceirHa Eaexk u pekmn Kapraabl ¢
YUYETOM PEryAMPYIOLLEro BAMSHMS BOAOXPaHWAMLL, MOAYYEHbl rpaddukm 3aBUCMMOCTM MAaKCMMaAbHOIO
CTOKA OT CAOSl BECEHHero CTOKa AAQHHOWM peku, ornpeAeAeHbl NnapameTpbl MaKCMMAAbHOIO CTOKa 3a
pasAMUHbIe MEepuoAbl, MPOM3BEAEHa OLleHKa TOYHOCTM pacyeTa OCHOBHbIX MapamMeTpoB CTOKa C
yueTom obbema MHMOPMaLIMKM, SKBUBAAEHTHOM HAOAIOAEHHbIM AQHHbLIM, COMOCTABAEHbI MapameTpbi
MaKCMMAAbHOrO CTOKa ABYX nepuopoB 1940-1974 rr. u 1975-2015 rr., NOCTpOeHbl KpuBble
06ecrneyeHHOCTM MaKCUMaAbHbIX PACXOAOB BOAbI, @ TakKe MPUBEAEHbI XapakKTEPUCTUKM MAaKCUMAAbHOTO
CTOKa Pa3AMUYHON 06ecreveHHOCTH.

KAtoueBble cAOBa: MakCMMaAbHbIM CTOK, CAOM CTOKQ, HOpMA rOAOBOrO CTOKa, KO3(PMUMEHT
KOppeAsiLMM, YpaBHEHME perpeccuu, 3KBMBAAEHTHas WHgopmaums, 3(pEPeKTMBHOCTb MNPUBEAEHMUS
HOPMbI 1 KO3(bmnumeHTa BapraLmm.

Davletgaliev S.K., Akzharkynova A.N.

Al-Farabi Kazakh National University,
Kazakhstan, Almaty, e-mail: akzharkynova_aygul@mail.ru

Determining the parameters of maximum runoff of a river basin Elek

Determining the parameters of maximum runoff is an important water management task. Character-
istics of the maximum runoff of a spring flooding are widely used in the design and operation of hydraulic
engineering constructions. Characteristics of the maximum runoff of the rivers of the basin of the Elek
River require specification taking into account data of the last 30-40 years. Data on an annual water
runoff, a layer and the maximum runoff of a spring flooding on the rivers to the basin of the Elek River
are collected. The settlement period for series of observations (1940-2015) is chosen, series of observa-
tions on 13 gauging station with use of the regression analysis are restored, the natural water runoff of the
Elek and Kargala Rivers taking into account the regulating influences of reservoirs is restored, tables of
the restored series with the regression equations are made; graph of dependence of the maximum water
discharge on a runoff layer are received, it is made calculation accuracy assessment of key parameters
of a runoff taking into account information volume equivalent to data monitoring, the table of statistical
parameters of the maximal runoff is made and comparison of parameters of a curve of distribution of the
maximum runoff of a spring flooding of the rivers of the basin of Elek of two periods of 1940-1974 and
1975-2015 are made.

Key words: maximal drain, drain layer, norm of an annual drain, coefficient of correlation, regression
equation, equivalent information, efficiency of reduction of norm and coefficient of a variation.
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EAek ©3eHi arabbIHbIH, XKOFAPFbl CYy 6TIMAEPIHIH
CTAaTUCTUKAADIK MAapamMeTpPAEpiH aHbIKTay

MakcmrManabl  aFbIHHBIH,  MApaMeTPAEpiH  aHbIKTay Cy LlapyallblAbIK —CAAACbIHbIH,  MaHbI3AbI
MiHAETTEpIHIH 6ipi GOAbIN TabblAaAbl. [MAPOTEXHMKAABIK, MMapaTTapAbl x)ko6aAayAa, KOKTEMIi Cy Tacy
Ke3IHAEri eH >KOFapfbl Cy OTIMIHIH curnaTTamaAapbl KeH KOAAAHbICKA Me. Eaek e3eHi aAabbiHbIH, eH
JKOFApPFbl CY 6TIMAEPIHIH cunaTTaMaAapbl COHFbl 30-40 XXbIAAAPAAFbl MaTEPUAAAAPAbI €CKEPE OTbIPbIT,
aHbIKTayAbl KaxkeT eTeai. EAek e3eHi aaabblHbIH Cy Tacybl KE3eHIHAEri >KbIAAbIK, aFbIHAbI, aFbIHAbI
KabaTbl >XOHe eH >KOFapfbl Cy OTIMAEPIHIH MaTepuarAapbl >KMHAKTAAAbI, KO >KbIAABIK, Ke3€H YLliH
(1940-2015 >>K.) ecenTik Ke3eH TaHAAAbIHbITM aAbIHAbI, PErPECCUsi TEHAEYI apKblAbl 13 6eKkeT GoibIHLLa
GakblAaHFaH KaTapAap KAArMbIHA KEATIPIAAi, aFblHAbIHbI PETTEMTIH CYy KOMMaAapblH eCKepe OTbIpbIr,
Enek e3eHi >keHe Kapraabl ©3eHAEpiHiH TabuFn OTiMi KaAmMblHA KEATIPIAAI, KaAMblHa KEATIpiAreH
KATapAapAbIH KecTecCi perpeccus TEHAEYAEpPIMEeH KYpPacCTbIPbIAAbl, €H >KOFapfbl Cy eTiMAepi MeH
arblHAbI KabaTbIHbIH 6aiAaHbIC rpauKTepi aAbIHAbI, SPTYPAI Ke3€eH YLIiH MaKCMMaAAbl aFbIHAbIHbIH
napamMeTpAepi aHbIKTaAAbl, 3KBUMBAAEHTTI OakblAdy AEPEKTEPiHIH KOAEMi eCKepiAe OTbIPbIN, HEri3ri
arFblHAbI MapaMEeTPAEPIHIH ADAAIAITT GararaHAbl, eki keseH ywid 1940-1974 xok. xeoHe 1975-2015
KK, MAKCUMMaAAbl Cy OTIMAEPIHIH MapameTpAepi CaAbICTbIPbIAAbI, MAKCUMaAAbl Cy OTIMAEPIHIH,
KAaMTamacbI3AbIK, KMCbIKTapbl TYPFbI3bIAAbI, OPTYPAI KaMTaMacbI3AbIK, 6OMbIHLLIA MAKCMMAAAbI aFbIHHbIH
cMnaTTaManapbl KEATIPIAAIL.

Ty#in ce3aep: eH XKoFapfbl Cy ©TiMi, aFbIHAbI KabaTbl, >XbIAAbIK, aFbIHAbI HOPMAChI, SKBUBAAEHTTIK
aknapar, koppeAsiumsg Ko3prUmMeHTi, perpeccns TeHAeYyi, HopMa MeH Bapuaums KO3(MUUMEHTIHIH,

TUIMAIAITI.

BBenenue

B nacrosiee BpeMs HaceaeHne B 5 OBIBIINX CO-
BETCKUX peciyOiinkax, Takux kak Kazaxcran, Keip-
rei3ctaH, Tamkukuctad, TypkMeHHUCTaH U Y30eKu-
CTaH COCTaBJISIOT OoJjiee 63 MHIIMOHOB YEIIOBEK,
KOHLICHTPUPYSCh TPEUMYIICCTBEHHO Ha TUIOAO-
POIHBIX Oa3ucax U cToiul LleHTpabHOa3naTCKUX
rocynapct. OOmass 9UCICHHOCTh HACENEHUS Kak
0XKHMJIA€TCs, 3HAYUTEIILHO BO3PACTET K KOHIY HbI-
HEUIHETO CTOJIETUSI, HEKOTOPbIE BEPOSITHOCTHHIE
MIPOTHO3BI TIPEATIONAratoT YABOCHHE OOIIeH dYHC-
nenHocty HaceneHus k 2100 romy (Katy Unger-
Shayesteh, 2013:4).

BecenHuii cTOK SBIAETCS OIHUM W3 OCHOB-
HBIX HUCTOYHUKOB BOJBI, KOTOpasi MUTACT PEKU U
HMCTOYHUKHM MOJ3EMHBIX BOJ. BO MHOrumx ciyuasx
BCCEHHHMI CTOK CTAHOBHTCS OCHOBHOM TOYKOM, TIC
CyIIECTBYIOT HACEJICHHBIC MYyHKTHI C PA3THUUHBIMHU
BUJIAMU JIEATEILHOCTH, B TOM YUCJIE TYPU3M U CEJIb-
ckoe xo3siictBo (Luciano Telesca, 2013: 3789).

OcHOBHBIM (hakTOpoM (hOPMUPOBAHUS BECCHHE-
TO TIOJIOBOJIbSl HA peKax OacceifHa, Kak M B JPYTUX
palioHax paBHMHHOro KaszaxcraHa, SIBISIFOTCSI CHE-
rosarnacel 0acceifHa peKH.

B cootBeTcTBUM € 3aKOHOMEPHOCTBIO YMEHb-
IIEHNS CHET03aIacoB C CeBepa Ha IOT | C 3arajia Ha
BOCTOK, CPEIHHMM CIIO BECEHHETO CTOKA paccMa-
TPUBAEMBIX PEK TAKIKE CHUKACTCSI.

ISSN 1563-0234

Cxon cHera Ha Teppuropun JKaiibik-Kacmmii-
CKOTO OacceifHa TPOMCXOIUT B pa3HOE BpeMs: Ha
FOTe CHET OOBIYHO HAYWHACT TasITh B CEPEIUHE Map-
Ta, Ha CEBEPEe — B MIEPBOH JIeKaJIe ampes.

Ocanky W TemmepaTypa BO3QyXa OCEHHETO
Mepuo/ia OMPEJCISIIOT B OCHOBHOM CTEIECHb YB-
JQ)KHEHHOCTH TIOYBO-TPYHTOB BOJI0OCOOpa Tepesn
CHETOTastHHIEM ¥ TaKUM 00pa3oM BIIHSAIOT Ha BEJH-
YUHY MOTEPh TalbIX BOJ. 3HAYUTEIHLHBIE OCEHHUE
OCaJKM YBIAXHIIOT TOYBY, a HH3KHE TeMmIiepa-
TypHl BO3AyXa CHOCOOCTBYIOT €€ CHJIIBHOMY TIpO-
MEP3aHUI0, PE3YJIbTATOM YEro SBISIOTCS Majble
MOTepH Ha WHQWIBTPAIMIO BO BPEMs CHETOTAsTHUS
(Arystambekova, 2017:196).

[TosoBOMIBS ¢ HAUOOJBIIMMU MaKCUMyMaMH
cTOKa (POPMUPYIOTCS B APY>KHBIC BECHBI IPH 3HAYH-
TEeNBHBIX CHET03amacax 1 I0CTaTOYHOM TPEIBECCH-
HEM YBJIQKHEHUH MTOYBBI U TITyOOKOM IIPOMEP3aHUH
TTOYBEI.

[Tmomans n dpopma BogocOOpa OKa3bIBAIOT 3a-
METHOE BJIMSIHUE Ha (DOPMHUPOBAHUE MOJIOBOJIbS HA
MaJbIX peKaxX, MUMEIOIIUX ITOBBIIICHHBIE YKIOHBI
BOJ0COOPOB W HEOOIBIIOE BpEeMsl TOOETAaHUS CTO-
ka. [IpogomKUTEeTbHOCTh MOJIOBOBSI UX COCTABIIS-
et 10-20 mueit. Ha Gonpimmx sxe pekax Onaromaps
MEHBIINM YKJIOHaM W 3HAYATEIBHBIM PYCIOBBIM
E€MKOCTSIM TIOJIOBOJIbSI PAcTIATUBaeTCA Ha 1-2 mecs-
na. CyIecTByeT 3aBUCUMOCTb MOJIYJISI MAKCHMaJTh-
HOTO CTOKa OT TUTOIIAN BOOCO0Opa PH pa3IMIHON
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BeIMYMHE HOPMBI BeceHHero croka (Pecypchr mo-
BEpPXHOCTHBIX BOJ,1970: 511), (Pecypchl moBepx-
HOCTHBIX BOJ, 1966:514).

MaTepna.mﬂ H UCCJICA0BAHUSA

Jis pacueToB OBUTH MCTIOIB30BaHBI MaTEPHAIIBI
naomoaeanit PI'TI «Kasrumpomer» 3a 1940-2015
rr., ['mnponornueckue exeromuuku (I'E), OcHoB-
Hble rujapojorudeckue xapakrepuctuku (OI'X),
MHoroneTHHe JTaHHBIE O PEXHME U pecypcax Io-
BepxHocTHEIX Box cymu (MJIC), Pecypchr moBepx-
HoctHBIX Bot CCCP (1966-1970 tr.).

SIpko BBIpa)KEHHOE BECEHHEE II0JIOBOJBE SB-
JIIETCSI XapaKTePHOW O0COOEHHOCTBIO I'OJIOBOIO BO-
JTHOTO peXuMa paBHUHHBIX pek Kazaxcrana. OHO
00yCIIOBIIEHO OBICTPBIM TasTHUSM HAaKOITUIEHHOTO 32
3uMy cHera. [Ipy OTHOCHTEIBHO HEOOJBIION TPO-
JOJDKUTEIBHOCTHU MOJIOBO/IbS, CTOK 32 3TOT MEPHOT
coctasisier 80-90 % romosoro. Iloatomy mexny
CTOKOM II0JIOBOJIbSI 1 TOJIOBBEIM CTOKOM CYIIIECTBYET
TeCHasi 3aBUCUMOCTh U TOJIOBOM CTOK JIAaHHOM PEKH,
MOJKET OBITh, IPUHSAT B KAYECTBE OCHOBHOT'O aHAJIO-

ra JUisi BOCCTAaHOBJIEHHsI BECEHHETo cToka. B cBoro
ouepesb MAKCHUMAJIBHBIA CTOK BECEHHETO IOJIOBO-
TIbs1 OTIPEJIEINIAETCS B 3aBUCHMOCTH OT CJIOSI BECEHHe-
ro nosoBobs (Puc. 1).

g pex [naHHOro pailoHa 3aBHCHMOCTb
Q, . =f(y) ouenuBaercs kodppunmenramu Koppe-
nsuuu B npeaenax ot 0,71 go 0,97. I'paduku 3a-
Bucumoct Q  =f(y) Juisi OCHOBHBIX pek Oaccelina
MpuBeAeHB Ha pucyHKe 1. M3 mpuBeaeHHBIX Tpa-
(PMKOB BUJTHO TECHOE PACIOJIOKEHHE TOYEK BOKPYT
JIMHUM PErPecCHM 3a UCKIIOYCHUEM JaHHBIX OJHON
peKu.

Bropoii kpynHoit pekoit Oaccelina XKaiibik-Ka-
cnuii ocine p. JXKaiibik siBasiercst p. Enek ¢ MHOro-
YHCIEeHHBIMU TIpuTOKaMu. B Oacceitne p. Enek
JIeHICTBYET TPHU BOJOXPAaHMIIMIIA MHOTOJIETHETO pe-
rymupoBanus. Ha p. Enek y r. Akrobe ny c. [llenex,
a TaKk)Ke Ha MpaBOM NpUTOKe 3Toi peku Kaprana y
c. Kapranunckoe. DneMeHThl BECEHHErO CTOKA Y
9THUX MYHKTOB TAaK)KE YCTAHOBJIEHBI B 3aBUCUMOCTHU
OT TO/OBOTO CTOKa 3THUX PEK, BOCCTAHOBJIEHHOM C
Y4E€TOM pPETYJIUPYIOIIETO BIUSHUSA BOAOXPAHUIINIIL
(Davletgaliev, 2018:320).
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B cBsi3u ¢ oTCyTCTBHMEM Ha OOJIBITMHCTBE PEK
JIOCTATOYHO JUIMHHBIX PSIOB HAONIOIEHUH, 1T03BO-
JISIOIIAX PACCUUTHIBATH HOPMBI CTOKA B Tpeeiax
JIOIYCTUMOM OTHOCUTENBHOU morpemrHoctu 5+10
%, a kondpdumnmenrta Bapuanun 10+15 %, Bo3HHKA-
€T 3a/1a4a BOCCTAHOBJICHUS MPOIYIIICHHBIX BETMYUH
CTOKa, TO €CTh IPUBEACHUSI PSOB K MHOTOJICTHEMY
MEpUOAy C TPUBICYEHUEM JaHHBIX HAOIIOICHHUN
MyHKTOB-aHaJIOroB. [Ipu BRIOOpE MyHKTa — aHAIOra
JUTSE TIeJIeld TIPUBEICHUS THIIPOJIOTMUSCKUX XapaKTe-
PUCTHK H ITapaMeTPOB OCHOBHBIM KPUTEPHUEM SIBIISI-
€TCSl CHHXPOHHOCTh B KOJICOAHMSIX PEYHOTO CTOKA
pacyéTHOrO CTBOpPa U CTBOPOB aHAJIOIOB, KOTOpas
BBIpaKkaeTcs yepes KodhGUIUEeHT TapHOH HITH MHO-
’KeCTBEHHOU Koppesiuu. [Ipu 3ToM JOKHBI OBITH
coOrosieHsl cnenytromue ycnosus (CBoa mpaBuMil
CII 33-101-2004:45) xax yka3aHo B ¢popmyie 1:

n'>(6-10), R > R, R/c, > A K/oc > B, (1)

rae n’ — YUCIO COBMECTHBIX JIET HAONIOJCHHH B
NPUBOJAMMOM IIyHKTE M MyHKTax-aHajgorax (n’ >
6 npu ogHOM aHanore, n’ > 10 npu aByX u Ooiee
aHanorax); R — koadduiment napHol wim MHOXe-
CTBEHHOW KOPPEJSIIUU MEXIy 3HAUCHUSIMH CTOKA
WCCIIETyEMOU PeKHU ¥ 3HAYEHHUSAMHE CTOKA B ITyHKTaX
ananorax, K — koadduuuent ypaBHeHus: perpec-
CHM; G~ CPEIHsAs KBaJPaTMYECKas MOTPEITHOCTH
ko3 dummrenTa perpeccun; R — KpuTnyeckoe 3Ha-
yenue koddduimenta mapHOW HMIM MHOKECTBEH-
HOM Koppessauuu (00braHO 3amaercsa > 0,70); A
BKp — KPUTUYECKUE 3HaYeHUs OTHOWEHuH R/, u K/
G, COOTBETCTBEHHO (0OBIMHO 3anaeTcs > 2,0).

B cooTBercTBHM C yKa3zaHHBIMHU BBbIIIE Tpebo-
BaHMSIMH PsIIBI HAOMIOACHUH pek Oacceitna p.Emex
MpHUBeJIeHbl K MHOrojeTHeMy mnepuoay 1940-2015
rT. C y4eToM BOCCTaHOBJICHHBIX PSIZIOB OTPE/ICICHBI
napaMeTpbl MakCHMalbHOTO cToka. OrneHeHa 3¢-
(EeKTHBHOCTH ITPUBECHUST HOPMBI U K03 uirenTa
Bapualuy K MHOToJieTHeMYy nieproay (PoxnectBen-
ckmit, 1990). s pek 6acceiina Enek agdpexTnBHO-
CTH HOPBI CTOKA U3MEHSIETCS B IIpefienax ot 26,7 1o
94,1 xo3ppunment >3¢dextuBHOCTH KO3 PuLIIEeH-
Ta Bapuaiuu ot 23,5 1o 94,5.

OCHOBHBIMHM TIapaMeTpaMH KpPUBOW pactipe-
JIeNICHHS, OMPENCIAIONIMMU PacyETHBIC THIIPOJIO-
TUYECKHE XapaKTEPUCTUKH, SBIAIOTCI HOpMAa W
KO3 GUIMEHT Bapuanuu cToka. [Ipu Ha3HaYeHUU
pa3IMYHBIX BOJIOXO3SHCTBECHHBIX MEPOIIPHUSITHI B
OacceitHe HE0OXOIUMO 3HATH JOCTOBEPHOCTHh ITHX
napameTpoB.

ISSN 1563-0234

[TapameTpbl MaKCHMaJILHOTO CTOKA PeK Oacceii-
Ha Enreka ObUTH BBIYHCIICHBI TIO 13 TTyHKTaM HaOJII0-
JleHuil. Pacuerbl BBINOJHEHBI B YETHIPEX BapUaH-
Tax: Mo paKTHYECKUM HaOIIOJCHUSM 32 pacxoJaMu
BOJIBI, TIO TIPUBEAEHHBIM K MHOTOJIETHEMY TIEPHOJTY
(1940-2015 rr.), 3a mocneAHUN COPOKANETHUH Tie-
puon (1975-2015 rr.) u 3a yCIOBHO-€CTECTBEHHBIN
riepuox (1940-1974 rr.).

Pacuernbie 3HavYeHUs: KOA(PPUIHMEHTOB Bapu-
amuu C u acummetpun C_ ONPENIETIEHBI C yIETOM
cMereHHoctr 3tuxX mapamerpoB (Ilocobme 1o
OTIPEICNICHHI0 PACUETHBIX THIAPOJIOTHYECKHX Xa-
paxkTepucTuK, 1984:447).

OrneHKa TOYHOCTH OMpPEIEIIEHUSI HOPMBI U KO-
3¢ (UIMEHTOB BapHallMd TOJOBOTO CTOKA HMEET
0c000 Ba)KHOE 3HAUYEHHUE ISl peK paBHUHHOrO Ka-
3aXCTaHa, CTOK KOTOPBIX XapaKTepHU3yeTCst BRICOKOM
U3MEHYMBOCTBIO, @ YACTO U 3aperyJIMPOBAHHOCTBIO.
Crona cienyet 100aBUTH elé c1adyro N3y4eHHOCTh
TEPPUTOPHH, HEBBICOKOE Ka4eCTBO MaTEPHUaIOB H3-
MEpEeHHI PacX0/I0B BOJbI U HEMIPOJAOJKHTEIBHOCTh
PS10B HaOMIOACHUI HA MHOTHX PEKax M IMyHKTaXx.

TouHOCTH oOmpenesieHus] NapaMeTpoB KPUBOH
pacrpe/ienieHus OlleHeHa 110 JaHHBIM (DaKTHYECKUX
HAOJIOCHHH, TI0 TPUBEICHHBIM K MHOTOJETHEMY
TIEPHOAY PAIaM U PSAIOM ITOCIETHETO COPOKaIETHE-
ro nepuona (1975 —2015 rr.).

B mnepBom cnywae (1) ciywaiiHble cpegHHE
KBaJpaTUICCKUE OITMOKH BBIOOPOYHBIX CPETHHUX
U KOX(QQHUIMEHTOB BapHallMH OINPEIENICHBI 110 W3-
BecTHBIM Gopmynam (Ceox mpasmi. CIT 33-101-
2004:45) (hopmymsr 1, 2):

o5 =(0p /I [(1+r) /(1-7) )

2 2
oo = Cv : n(1+Cv )(l+ 3Cvr ) (3)
n+4Cv 2 I+r

Jsa XKaiibik — Kacnimiickoro paiioHa 1o JaHHEIM
OCHOBHBIX PEK, UMEIOLIMX [1eprOo/] HAOII0ACHUH n >
30 net, yCTaHOBIICHO CpeAHEE pailOHHOE 3HAYCHUE
KO3 PULIMEHTAa aBTOKOPPEJSLUHN CJI0S BECEHHETO
cToka paBHoe 1 = 0,20, K03 PHUITHESHT aBTOKOPPEIIS-
[[MM MaKCUMAaJIbHBIX PACXOJIOB JIJIsl BCEX PEK paiioHa
npuHAT paBHbIM 0,10.

Bo BTOpOM ciydae oneHKa TOYHOCTH HOPMBI U
K03 (PUIMEHTOB BapualyM OINpeesieHbl 10 yKa-
3aHHBIM (popMyJIaM ¢ y4eToM 00beMa SKBUBAJICHT-
HOM mH(pOpMaIuu HaOMOACHHBIM maHHBIM (CBOI
npasui. CII 33-101-2004:45).
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Pe3ynbrarbl u 00cy:KaeHust

CrarucTryeckre mnapameTpbl MaKCHUMaJIbHOTO
cToKa pek Oaccelina Enex npuBenens! Ha Tadnune 1.
[MorpenrHocTs pacyera HOPMBI CTOKA MOCIIE TIPHBE-
JICHUS PSIZIOB HAOJIOICHUH K MHOTOJICTHEMY TI€PH-
ony B cpeaneM ymenbinuiack ¢ 20,2 % no 15,0 %,
koad¢urmenta Bapuanuu ¢ 17,0 % mo 13,8 %.

CormocraBieHue BEJIMYMH MaKCUMallbHBIX pac-
X0JI0B BOJIBI ABYX nepuoaoB 1940-1974 rr. u 1975-
2015 rr. nokaspIBaeT MOBCEMECTHOE YMEHBIICHUE
MaKCHUMaJIbHBIX PacXo/I0B MOCIEIHET0 eproa 0
CPaBHEHHMIO C JaHHBIMH NIEPBOTO MEpPHOAa. Y MCHb-
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p-Kapransi — c.Kapranunka 3a (1975-2015 rr.)

HIEHHE MaKCHUMaJbHBIX PacxXxoJOB B CpPEIHEM CO-
crasnseT 30%. MakcumanbHOE YMEHBIIEHNE CTOKA
50 % wna p. TepucakkaH-moc.AcTpaxaHCKUi, MU-
HUMaJbHOE yMeEHbIIeHHe cToka 8 % Ha p.Emek-
WK JLp3. Ned7.

Amnanus cormacus OMITUPUYCCKUX W aHaJIUTH-
4eckuX (YHKUMH pachpelefieHus IOoKa3al, YTO
pacmpezeneHre MaKCHUMaJbHBIX PAacXOJ0B BOJBI
BECEHHET0 CTOKa OOJBIIMHCTBA PEK COOTBETCTBY-
eT KpuBoil oOecriedenHocTH Kpuukoro — Menkenst
mpu Cs = 2Cv. Ha pucyHke 2 BUIHO TecHOE pac-
TMOJIOKCHUE OMIIMPUYCCKUX TOYEK BOKPYT JIMHUHN
TEOPETUYECKOM KPUBOH pacrpeaesiCHHs.
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Pucynok 2 — OGecriedeHHbIe BEIMYNHBI MAKCUMAIIBHBIX PACXOJ0B Pa3IMYHON 00eCIIeueHHOCTH
3a nocneaHuit nepuox (1975-2015 rr.)

ObecriedeHHBIE BETUYWHBI MAaKCHMATBHBIX pac-
x0J10B Oacceiina p.Enek onpezeneHsl o MHOTOJIET-
HUM JIJaHHBIM NPUBEACHHBIM K MHOTOJIETHEMY Tie-
proxy 1940-2015 rr. m 3a 1975-2015 tT. (Tadm. 2).
B Tabnune 2 mpuBeneHbl HOPMBI U 0OCCIICUCHHBIC
BEIMYMHBI MaKCHUMAaJbHBIX PACXOJIOB BOJBI JIBYX
repuooB 1940-2015 rr. m 1975-2015 rr. Obecrre-
YCHHBIC BEJIMYMHBI MAKCUMAJIbHBIX PacX0JI0B Pe/l-
koi noropsieMoctu 0,11 1.0 % MoxkeT npeBsIaTh
HOPMBI CTOKa 5-6 pasa.

BriBoabI

CoOpaHbl JaHHBIC HAOJIOJCHHI 332 BECCHHHM
cToKOM pek OacceitHa Emex 3a 1940-2015 rr. Ilo
00pabOTaHHBIM TAHHBIM MaKCUMaJIBHOTO CTOKA BBI-
YHCJICHBl OCHOBHBIC MapaMeTPhl CTOKA 3a Pa3Jind-
HBIE TIEPHUO Bl HAOFOICHUH.

CorocTaBieHUE BEIMYNH MaKCUMaJIbHBIX pac-
xon0B nepuoaa 1975-2015 rr. ¢ naHHBIMH, TPH-
BEJICHHBIMH B «Pecypchl MOBEPXHOCTHBIX BOI»
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(Pecypcbl  moBepXHOCTHBIX BoX, 1966, 1970)
MOKAa3bIBa€T CYIIECTBEHHOE IIOHIKEHHE MakK-
CUMAaJIbHBIX PAacXOJ0B TOCJEIHEro IMephuojia Io
CPaBHEHHUIO C JaHHBIMH, OIyOJIMKOBAHHBIMH B Ce-
MUJIECSATHIE TOJIBI MIPONLIOTo Beka. Ha oTaenbHbIX
pekax Kokcucrtek, Kapakobna, Tepcakkan Benu-
YMHAa MaKCHMaJbHOTO CTOKa, Ha0OOpOT MOBBICH-
mack Ha 15-20%.

[IpousBenena oueHka >(PQPEKTUBHOCTH TIPH-
BEACHUS HOPMBI U KOI(PPHUIMEHTOB BapHalUU
MaKCHMAaJBHBIX PacXO/0OB BOJBI K MHOTOJIETHEMY
nepuopy. [Tokazarens 3¢h(heKTHBHOCTH HOPMBI MaK-
CUMAJILHOTO CTOKa cocTaBisieT 26,7-94,1%, xo3d-
¢urnmenta Bapuanuu 23,5-94,3%.

[Tocne npuBenenus psina HAOMIOCHUN MaKCH-
MaJIbHBIX pacxozoB 1o p. bonbmas Kobga-c. Kyra-

Jla K MHOTOJICTHEMY TIEpHOJTy TIOTPEITHOCTh pacye-
Ta HOPMBI CTOKa yMeHbIanach ¢ 21,1 1o 16,3% T.e
TOYHOCTh OIPE/ICICHHUS HOPMbI CTOKA MOBBICUJIACH
Ha 4,8%.

Benmnmunna morpemHocTH pacdeTa KodPhuUIm-
€HTa BapHallMi MaKCUMAaJIbHBIX PAcXOJI0B IMOHH3H-
nach Ha pekax Kapako6ma ¢ 16,4 1o 14,7% 1o ectb
Ha 1,7%, p. Enex x.1.p3m.47 ¢ 17,6 no 14,9, To ecth
Ha 2,7%, p. Enex —r. Akto6e ¢ 15,3 o 11,4, To ecTh
Ha 3,9 %, p. bonemas Ko6na — c. HoBoanekceeBka
¢ 17,0 no 14,3, To ectb Ha 2,7%, p. Kocucrek — c.
Kocuctek ¢ 22,5 no 19,5, To ectb Ha 3%.

[TomrydeHHbIe pe3yNbTaThl MOTYT OBITH UCTIONb-
30BaHBI TIPH COCTABJICHUM KaJTacTPOBBIX MaTepHa-
JIOB, MIPH MPOSKTUPOBAHUU U 3KCILTyaTalluu THIPO-
TEXHUYECKUX COOPYKCHUH.
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KAMLUAFAM CY KOMMACbHI XXAFACbIHbIH, BEAEPIH
FAPBILUTBIK CYPETTEP APKbIAbDI
3EPTTEY XXOHE KAPTOITPAOUAAAY

ApakallbIKTbIKTaH 3ePAEAEY MOAIMETTEPI TabMFATTbl KOPFay XXoHe TUIMAI ManAaAaHy LWapaAapbiH
KapTorpagUsAbIK, KaMTamachi3 eTyAe KEHiHEH KOAAQYbIH TamThbl. fapbiluTbIK, CcypeTrTep TabuUFaTTbIH
ASCTYPAI KapTaAapbliH apakallibIKTbIKTaH 3epAeAey MoAiMeTTepi GOMblHWIA KypacTblpy 8AiCiH Taby
FfaHa emec, COHAQl-aK, KOpLUaFaH OpTaHblH Kasipri >arAarblH KepCeTeTiH cepus KapTaAapbliH
KypacTbipyFa Heriz GOAbIN TabblAaAbl. fapbIlITbIK, CypeTTep aAamHbiH, TabuFaTka acepiHiH GapAbIK,
acrnekTiAepiH 3epTTeyre >KaHe OHbIH >KaFbIMAbI >K&HE >KarbIMCbI3 >KaKTapblH aHbIKTayFa KOAAMAbI.
bipiHLWIiAEH, OA LWApyallbIAbIK, 8CEPAIH TypAepiHe OaiiAaHbICTbl TabuFaT AaMybIHbIH 3KOAOTUSIAbIK,
6OAXKaMbIH HETI3AEMAI, eKiHLIIAEH, ©3repiCTepAiH >KafbIMAbBI XKafblH KYLIENTY, XKaFfbIMCbI3 >KaKTapblH
60AAbIPDMAy Hemece TabuFK pecypcTapAbl KOpFay XeHe TUIMAI MarnAaAaHy YLUiH HaKTbl WAapaAapAbl
YCbIHaAbl. AyMakTapAbl 3epTTey 8AiCi peTiHAe apakalbIKTbIKTaH 3epAeAey Cy HbICAHAAPbIHbIH
acep eTeTiH arMMakTapbliHAAFbl XXEPAEpAi Oakbiray ©Te KOAarAbl GOAbIM KeAeai. MaAiMeTTepAiH
Y3iAiCCi3 JKaHAPThIAbIN TyPaTbiHbl KOHE OAAPAbIH, pyKcaTTaMachl 6Te HaKTbl BOAFAHAbIKTAH KOFapbl
GIAIKTI MamMaHAAPAbIH KOTLWIAITIH XKOHE Tre0Ae3MsAbIK, KYPAaAAAPAbI KaXKeT eTnenai. byriHri kyHaepi
apakawbIKTbIKTAH 3epAEAeY MOAIMETTEPi OAPAbIK, KaXKETTi FeOMOAIMETTEPAIH eH 6acTbl Ke3i GOAbIMN
caHaAaAbl. fapbIlWTbIK, aKknapaTt cy AeHreniHiH KeTepiAyiH Hemece Cy TaCKblHAbI, COHAal-aK, Cy Gacbirn
KETKeH arMakTapAbl XXeAeA TYpAe BOAXKAY, KEATIPIATeH LWbIFbIHAbI €CenTey, CY TaCKblHbIH TOKTaTaTblH
Aambanap caay, cy 6acbin KETETIH yYaCKeAepAi >kaHe T.C.C. aHbIKTay YLUiH KeMeKTeceAi. MaAiMeTTepA|
OHAEYAE KOMIbIOTEPAIK arpOPUTMHIH, KOAAAHbIAYbI CYy MEH >KafFaHblH, LUeKapacblH, Cy 6acbin KeTKeH
JKepAIiH ayAaHbIH >XX8He Cy AeHreri e3repin TypaTbiH KayinTi aiMakTapAarbl )KEPAEPAiI aBTOMATThbI TYpAE
aHbIKTayFa MyMKIHAIK 6epeai. Makaraaa Kantaran cy Konmachl acep eTeTiH aiMakTapAbiH, 63repyiH
TaAAQy YiiH GipHeLle XblIAAAFbl FapbIWTbIK, CYPETTEP aAbIHbIM, OAAPAbIH HETi3iHAE COA alMMaKTapAblH
AVHAMMKAABIK, KapTaAapbl KYPacTbIPbIAABI.

Ty¥iiH ce3aep: apakallbIKTbIKTaH 3epAeAey, TabuFn pecypcTapAbl TMIMAT MarnAaAaHy, Cy KoMMachl,
KOpLLaraH opTara acep, cy 6acy, Cy AeHreniHiH e3repyi, Cy KOMMachl acep eTeTiH anmak, FapbIllTbIK,
cypeTTep, reoaknapaT kaptorpadusisay, AMHAMMKAAbIK, KapTaAap.
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Investigation and cartography of the relief of the coastal zone
of the Kapshagay water reservoir with cosmos

Materials for remote sensing of the Earth are widely used for cartographic support and research
of natural resources, in particular for water resources. Remote sensing data is an information basis
for compiling both thematic maps, as well as maps of the dynamics of processes and phenomena in
different space images, reflecting both the past and the current state of the object under study. On
the basis of space images, it is possible to investigate both the man’s anthropogenic impact on the
natural and the environment and determine the positive and negative aspects of the changes. The study
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of natural resources based on satellite imagery and the identification of changes in the environment
make it possible in the future to predict and justify the ecological forecast for the development of the
territory and propose environmental measures to eliminate negative changes, depending on the types
of anthropogenic impact. As is known, the method of remote sensing of the Earth is the most accessible
and convenient monitoring of the earth, including territories that are under the impact of water bodies.
Remote sensing data is continuously and continuously updated. An important feature of space images
is that they have a different resolution: from small to very high, so working with them does not require
high-precision geodetic equipment. To date, DSD data is a necessary information base for compiling
various thematic maps. The article deals with the study and mapping of the relief of the coastal zone of
the Kapshigai reservoir using space images. For this purpose, Landsat-2 images (1980), Landsat-2, MSS
(1980), Landsat-4, TM (2000) and + ETM, Landsat-8 (2016) were taken and on the basis of which maps
were compiled dynamics of changes in the coastal zone of the reservoir. As a methodological basis of the
material studied, field studies and GIS-technology for mapping were taken: ENVI 4.7, ArcMap 10.1. On
the basis of space images, it is possible to investigate the development of high water, high water, identify
areas of flooding, evaluate and calculate the damage caused and solve other water conservation tasks.
The use of GIS technologies makes it possible to automatically determine the exact boundaries of water
bodies, areas of flooded areas, and also to make a forecast for the development of the region as a whole.

Key words: remote sensing, rational use of natural resources, reservoir, environmental impact,
flooding, water level change, reservoir impact zone, space images, geoinformation mapping, dynamics
maps.
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UccaepoBaHme u kaptorpachupoBatue peabecpa 6eperoBosi 30Hbl
Kanwuaraickoro BoAOXpaHMAMLLLA C MOMOLLbIO KOCMOCHUMKOB

AAs KapTorpauueckoro obecrneyeHnss U MCCAEAOBAHUS MPUPOAHBIX PECYpCOB, B YACTHOCTH,
BOAHbBIX, LUMPOKO MPUMEHSIOTCS MaTepuanbl AMCTAHLMOHHOTO 30HAMPOBaHUS 3eMAW. AaHHble
AVMCTAHUMOHHOIO 30HAMPOBAHUSI  SBASIOTCS  MH(OPMALMOHHOM OCHOBOW AASl COCTaBAEHMSI Kak
TeMaTMUeCckuX KapT, a Takxke KapT AMHAMMKM MPOLLECCOB U SIBAEHWH MO PasHOBPEMEHHbIM KOCMUYECKNM
CHMMKaM, OTpaxkalolme Kak MPOLIAOE, Tak U COBPEMEHHOE COCTOsIHME MCCAeAyemoro obbekTa. Ha
OCHOBE KOCMMYECKMX CHUMKOB MOXXHO MCCAEAOBATb M AHTPOMOreHHOe BO3AENCTBME UeAOBeKa Ha
NMPUPOAHYIO U OKPY>KAIOLLYIO CPEAY M OMPEAEAWTb MOAOXKMTEAbHblE U OTpULATEAbHble CTOPOHbI
M3MEeHeHW. MccaepoBaHME MPUPOAHBIX PECYPCOB HAa OCHOBE KOCMMYECKMX CHMMKOB U BbISIBAEHUE
M3MEHEHUS OKPY>KaloLLEern CpeAbl AQIT BO3MOXHOCTb B OYAylEeM MPOrHo3upoBatb M 06OCHOBATb
3KOAOTMYECKMIA MPOrHO3 Pa3BUTUS TEPPUTOPUM U MPEAAOXKUTb MPUPOAOOXPAHHBIE MEPOMPUSTUS AAS
yCTpaHeHusl OTPULIATEABHbIX M3MEHEHUI B 3aBMCMMOCTM OT TWUIMOB aHTPOMOreHHOro BO3AENCTBMS.
Kak M3BECTHO, METOA AMCTAHLUMOHHOTO 30HAMPOBAHMSI 3EMAM SIBASETCS HaMboAee AOCTYMHbIM U
YAOOHbIM NPV MOHUTOPUHIE 3EMAM, B TOM UYUCAE U TEPPUTOPMIA, HAXOASILLIMXCS MOA BOA BO3AENCTBMEM
BOAHbIX 06bEKTOB. AaHHbIE AVMCTAHLMOHHOIO 30HAMPOBAHMS MOCTOSIHHO M HENPEPbIBHO OOHOBASIIOTCS.
BaxkHOW 0COBEHHOCTbIO KOCMUYECKMX CHUMKOB SIBASIETCS TO, YTO OHU MMEIOT pa3Hoe paspelleHue: oT
MEAKOrO AO OYeHb BbICOKOrO, MO3TOMY paboTa C HUMMK He TpebyeT BbICOKOTOUYHOIO reoAe3Mueckoro
00pyAOBaHMs. Ha CeroaHswHmMin AeHb AaHHble AA3 SBASIOTCS HEOOXOAMMON MH(OPMALLMOHHOMN
6a30i AASl COCTAaBAEHMSI PA3AMUHbIX TEMATMUECKMX KapT. B cTaTbe paccmaTpuBaeTcsl MCCAEAOBaHME
M KapTorpacgupoBaHme peAabeda GeperoBoit 30Hbl Kariaranckoro BOAOXPAHMAMILA C TOMOLLbIO
KOCMOCHUMKOB. AAS 3TOr0 ObIAM B39Tbl CHUMKM Landsat— 2 (1980r.), Landsat-2, MSS (1980r.), Landsat-4,
TM (2000 r.) u +ETM, Landsat-8 (2016 r.) 1 Ha OCHOBE KOTOPbIX ObIAM COCTABAEHbI KapTbl AMHAMMKM
M3MeHeHus: GeperoBoil 30Hbl BOAOXPaHMAMIIA. B KauecTBe METOAMYECKON OCHOBbI UCCAEAYEMOrO
mMatepumana ObiAM B3SThbl AQHHbIE MOAEBbIX UCCAEAOBaHMI 1 nporpammbl [TMC-TexHoaoruin ENVI 4.7,
ArcMap 10.1. AAS cocTaBAeHUst KapT: Ha ocHOBe KOCMMUYEeCKUX CHUMKOB MOYKHO MCCAEAOBATb Pa3BUTUE
NMaBOAKA, MOAOBOAbSI, ONMPEAEAUTb 30HbI MOATOMAEHMS!, OLLEHUBATb M MOACUMTATb NMPUHECEHHbIN ylep6
M pellaTb Apyrve BOAOOXPaHHble 3aAauun. Mcnoab3oBaHue [MC-TeXHOAOrMIA AaeT BO3MOXKHOCTb
ABTOMATMUECKM OMPEAEASITb TOUHbIE IPaHMLbl BOAHBIX OObEKTOB, MAOLLLAAM 3aTOMAEHHbIX TEPPUTOPUNA,
a Takke CAeAaTb MPOrHO3 Pa3BUTUS PErMoHa B LIEAOM.

KAroueBble cAOBa: AMCTAHLIMOHHOE 30HAMPOBAHME, PALMOHAAbHOE WMCMOAb30BaHWE MPUPOAHbIX
pecypcoB, BOAOXPaHMAMLLE, BO3AEMCTBME HA OKPYXKAlOLLyl0 CpeAy, MOATOMAEHMe, M3MeHeHue
YPOBHSI BOAbI, 30HAa BAWMSIHUS BOAOXPAHUMAMLLA, KOCMWMYECKME CHUMKM, TeouMHpopMaLmoHHoe
KapTorpadgupoBaH1e, KapTbl AMHAMUKMU.
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Kanmrarait cy KoifMachl *arachIHBIH OeJIepiH FapBIITHIK CypeTTep apKbUIBI 3epPTTey JKoOHE KapTorpadusiay

Kipicne

Cy KoWMacel — ©3€H CyJapblH YyaKbITTBHIIBI
perren TypaThiH eTe Kypaeni Hbeicanmap. Omnap
CyIbl opTYypil OaFbITTa >KOHE KypJeni mnaijaa-
JAHATBIH Ke3 Oombil caHamanbl. JKacaHmel cy
Kolimarapsl, OereHjep, TaOWFH cy KoWMaapbiHa
TOH 3aHJIBLIBIKTAPMEH KaJIbIIITACa bl )KOHE JTAMHUIBI,
Oipak oJaparsl XKYPII )KaTKaH OapJIbIK ypaicTepre,
acipece, OHBIH NailalaHy peTiHe ajaM acep eTe/l.

Cy koiimanapiblH TOMEHTi ObediHIH THIPOIH-
3iHe JKaFBIMCBI3 YpaicTep madma Oomampl. Omap-
IIbIH OCEpiHEH >jKarara JKakKblH ayMakTapbl CY
Oacy, *ep acThl CybIHBIH JICHreii KeTepimy, OHiK
JKaFraJapAblH JpO3USFa YIIBIpay, €NAl MeKeH-
Jep MeH MIapyallbUIbIK HbIcaHaap 0acka jKakka
KOILIIPUTy CHSIKTBl YpAICTEp KalbIITacalbl MXOHE
Je KOJI TOopamTapbl jKoHE OalmaHBIC KyHerepi
ICTEH UIBIFaAbl, MHKPOKIUMATTBIK, CAHHTApPIIBIK-
TMTHCHANBIK Karmaid e3repeni. CoHbIMeH, cy
KOWMAaCBIHBIH KYPBUTBICEIMEH TaOWFH Tere-TeHIIIK
e3repesli, KapKbIHIBI TYPIE JKarajap MEH CYJIbIH
TYOl KaliTa KaJbIlITacabl, bi3a Cylapbl KoTepiieai,
KJINMAT, ©CIMJIK, TOIBIpAaK JKOoHE T.0. e3repictep
naiina Oonanbl (BacunbeB, BopoBkoBa, Huky-
nuH, lupoxos, 1962; AaksH, Martap3un, 1984;
Xpucano, 1984; Amaksn, Canrankus, lllaparmos,
1987; Ilerpos, Banutos, Benepuukos u ap., 1995).

Cy KoHMachl e3iHiH THAPOJOTUSIIBIK PEXHUMI
OOWBIHIIIA — CYABIH aJMachlll TYpPybIHA, AaFBICTHI
perreyre, 3-apa TapayblHa, Cy KOMIIOHEHTTEPIHiH
0ip-OipiMeH  OailnaHbICyblHA, COHBIMEH Oipre
THUAPORIICKTPOCTAHITUSIHBIH YHEMI KYMBIC iCTEyiHE
ApHAJIBII CaJIbIHFaH HbICaH.

CoBeT YKiMeTi Ke3iHJe THUIPOTEXHUKAIBIK
KYPBUIBICTAPABIH  CAJBIHYBI KEPTITIKTI  KIMMa-
ThIHA, TUAPTpadUsACHIHA, TOMBIPAK MOHE OCIMIIK
JKaAMBUIFBICBIHA, JKaHyapiapra ocepi Hazapra
anpiaOaran. Cy KoiManaphbl KONTEeTeH cayiajapIbl
JaMyblHA KOMEKTECe/li: JIHEPreTHKaHBIH JaMybl-
Ha, aybUl IIapyamIbUIbIK XepJepiH CyIaHIbIpyFa,
Cy TpaHCHOPTHIH MJaMBITyFa, ipi  eHmipicTep
MEH Kaja >KoHE Killll eJjli-MeKeHJepl CyMeH
KaMTaMachI3IaHABIPYFa, OaJbIK IapyallbUIbIFbIH
JIaMBITyFa, alMaKTBHIK JEMajbIC OPBIHAAPHl MEH
TYpU3MiH  yibIMaacTeipyra. Ko#imamap — cyast
TOJIBIK TAllalaHybIH KaMTaMachl3 eresli. COHbIMEH
Karap, Cy KOWMalapblH cally/ia KeNTereH >KaHama
HeMece Tepic ocepiep mnaiga Oonaapl. Cy Koitma

KYPBUIBICBIHAH, OHBIH MAaHBIHIAFbl aiiMaKTapia
JKoHe ~ OipmiamMa  KamibIKTaFbl  IIApyanTbLTbIK
Kepieple Taiiga OosiaThlH  Tepic  KarbIMCBHI3

e3repicTep KONTereH >KbUIIapra JCWiH caKTajallbl.
WmKeHepIiK-TeXHUKAIBIK HbICAaHIAPABIH TaOMFaT-

TIeH e3apa OaillaHBICKIH OapIIbIK KaFbIHAH 3ePTTEY,
HOTIKEIIEPl JKOHE cayiapiiap/bl SKOHOMHUKAIBIK
KOHE OKOJOTHSUIBIK Oaraimay — Oyl TaOurm
pecypcTapabl  YThIMIBI [MalallaHy MEH OJIapJbl
KOJIJIaHy Ke3iHJle KOpFayFa OarbITTalFaH €H THIMII
oJ Jien caHaiabl. COHIBIKTaH OJIAPIbI 3epieiey
MeH KapTorpadusiay e3eKTi MiHAeT OOJbI TaObl-
nmanel. by O6areiTTa OyphIHHAH Oepi KONTereH Iie-
Ten 3eprreyiepi ae kezaeceni (Fair, 1939; Thomas,
1948; Churchill, Elmore, Buckingham, 1962; Camp,
1963; Dobbins, 1964; Thames Survey Committee
and Water Pollution Research Laboratory, 1964;
O’Connel, Thomas, 1965; Shastry, Fan, Ericson,
1973; Young, Beck, Singh, 1973; Young, Beck, 1974;
Whitehead, Young, 1974; Whitehead, Young, 1975;
Forstner, Wittman, 1979; Elzerman, Armstrong,
1985; Mingazova, Zakirov, Derevenskaya, Frolova,
1994; Frolova, Zakirov, 1995).

Cy KoHMAacChIHBIH Malgacel 1a, COJ CHUSKTHI,
OHBIH TepiC YPAICTepAiH KaJbIlTacy (KOFapblia aii-
TBUIBIN KE€TKEH) 3usiHbI 1a O0ap.. CoHmal aiiMaKThIH
0ipi — Oy Kammmaraii cy xoitmacel. Cy KoWMachIH
apa KalbIKTHIKTaH 3epieiey MaJIiMeTTepi Heri3ine
3epPTTEY JKOHE OHBIH YKaFajibl allMaKTapbIHIAFbI KEP
OenepiHiH e3repyiH KapTorpadusiay eTe MaHbI3Ibl.
Cebe0i, caapICTRIPMAITBI-KapTOTPa(USIIBIK IICTICH
Op JKBULIBIH FapbIIITHIK CYPETTEPIH COMKecTipy
HETi3iHJe Cy KOWMa JKaFacChlHBIH ©3TepreHiH,
KYPIN JKaTKaH TYpAl YpAICTepAiH aynaHAapblH He-
Mece JKaraJarbl JKep OelepiHiH e3repyiH KaKChl
aHBIKTayFa 00JaJIbl.

Koananran MastimeTTep MeH 3epTTey daicTepi

3epmmey mvicanvli. Kanmarail cy KodMacel —
Kasakcrannarel ey ipi e3eHHiH Oipi lne e3eHiHme
OpHaNacKaH, OHbIH Y3bIHABIFEI 110 kM, eHi 40 kM
(1-cyper). Kazipri Tafma OyJ1 ATMaThI KQJTaChIHIAFbI
KUl OapaThlH Ka3AbIK JeMajbic OopHbl. Kamiaraii
cy Koimachl AJMaTbl OOJBICHIHBIH ayMarbIHIAFbl
Kammmrarait xanachIHBIH MaHBIHIA OpHayackad. O
Ine e3cHiHIH aFbichl MeH bankain KejiHIH CybIH
peTTey YLIiH Kacalbl.

Cy KOHMAaCBIHBIH Kbl KojeMi 28,14 mupa M,
naiiganel kememi 6,6 mipa mP. Cy allHAaChIHBIH
y3eiHABIFE 180 KM, eHi KeH kepi — 22 KM, ayJaHbl
1847 xm?, eH TepeHmiri- 45 M, opraimia TEPEHIIri
15,2 m (1982). Ine e3eHiHaCTI KOIIKBUIIBIK OpTAIla
Cy WBIFBIHBI Cy TOPaOBIHBIH >kapMacbiHza 14,8
wipa M. Kpicta cy KoiimMachl KaTabl.

Kammarait cy xoiimacel kesemi OoiibiHIIA ipi
OonbIn  KeJeni, Kapchl jKarajlapbl KepiHOEHTIH
konre ykcadael. CONTYCTIK JKarachl KYMJIBI-
MaJTa TacTbl, Ken Oeiiri OMiK >KOHE TiK >Kapiibl,
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OHTYCTIK JKarachl ajaca, JKalmak, KyMIbl,
ca3gakTel Ooibin kenemi. JKaszma Kammmaraiina
eTe BICTHIK, aya Temmeparypachkl +40°-ka neiin
xKeTyl MyMKiH. CyJIbpIH TeMmmepaTypachl MaMbIp-
MaychiM aimaperana +18-20°C, anm minme-TaMbI3
adnapeiaaa +22-28°C skereqi. Cy KOWMAaCBIHBIH
JKarachlHBIH ~KeHOip Kepinge kac Oyranap
ke3zneceni. Koiitma cysimen 450 MBIH ra-aH actam
kep cyapbuiansl. OHA Kypil, 0akiia JaKblIaapsl
erineni. COHbBIMEH KaTap IIA0BIHIBIK YXKOHE Kaii-
BUTBIM JKepJiepi cylmaHAbIpblIaapl. Kammarail cy
KoWMachIHa CyIbIH ki0epreHine 30 *KbUIIaH achlll
KeTce Je, aralTaplaH TY3iIreH jKara IIeKapachl

Manwarait

omi ne Genrinen6eni. Ce6ebi, cy AeHreili enai Fana
oCiN Kelle )KaTKaH 0CiMIIKTep 1 6achIl KeTiM, ai cy
TapTBUIFaHJA OJ kepyiep Kypran keretiH (Kanae-
Ba, 2004: 39-40).

Kammaraii cy xoiiMackiHa cyabl kiOepreHHeH
KeliH OipHelle >XbUIJAH COH WIONJI JKaranapna
KBIHFBUI, JKaTaFaH Taujap, KaMbICTap MEH KYpaK-
Tap JKOHE opTypxi mentep maiga Oomapl. Cy
KOWMAaCBIHBIH JKaFachbIH/a JKarajiblK €CeKKypT (Y
iIiHAe JBIMKBLT JKEpJe JKYPETiH KilIKeHTal KypT-
KYMBIPCKa), Cy >KarachlHIa YIIAThIH KapJbIFall,
KaparamaK TOpFaiiap KeHIHEH Jambll, KeOeiiee
Oacrajpl.

1-cypet — Kanmaraii cy GereHiHiH FapbIITaH KepiHici
(Google Earth 6armapiamMacbiHaH aJIBIHIBL, TYCipy OHikTiri 259,30 kM)

3epmmey a0icmepi.

3eprTey OapbIChIHIA KeJeci oicTep KoJa-
HBUIJIBL:

1) omebuerTepai Tangay: 3epTTey HbICAHBI OOM-
BIHIIIA KiTaIXaHaJapJarbl, OachbUIBIMHAH IIBIKKAH
JKOHE HWHTEpHET > KyHeciHeri jkaz0anapra IIOTY
skacanabl [bopoBkosa, Hukynun, [upokos, 1962;
xabacos, Kapornann, Oumakos, 1971; ABaksH,
1984; Bacunbes, 1984; Apaksn, 1987; OcroymoBa,
[Hanos, 1995; byauuxosa, 2001; TypcyHoB u ap.,
2003; Kanaesa, 2004; Tpancrpannunsie BojisI B Ka-
3axcTaHe.., 2005; A6pocumos, /IBopkun, 2009);

2) apa KalIbIKTBHIKTaH 3eplesiey MAIIMETTEpiH
KOJI1aHy. FapbIThIK CypeTTep aJaMHBIH TaOUFaTKa
ocepiHiH OapiblK acleKTiUIepiH 3epTTeyre KoHe
OHBIH J>KaFbIMIbl JKOHE JKAFBIMCBI3 JKaKTapblH
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aHbIKTayFa eTe Kosaibel. Cebedel, 0J1 IapyanibuIbIK
oCepHiH TypJiepiHe OalIaHBICTHI;

3) TaOurat JaMybIHBIH 3KOJIOTHSUIBIK OOJKAMBIH
HETI3eH/Ii KOHE ©3repiCTep/IiH >KarbIMIbl KaFbIH
KYIIEHTY, )aFbIMCBI3 )KaKTapbIH OOJIbIpMay HeMece
TaOWFH pecypcTapAbl KOpray *KoHe THIMJII Taiaana-
HY YIIiH HaKThI mapanapisl yCbiHaab! [BocTokoBa,
Cymens, lllesuenko, 1988; Abpocnumos, J{BopkuH,
2009; doxkwmna, 2010]. Ocsl ojicke HeTi3AEIim
013, 3eprrey aiimaktbiH 1980 k. Landsat-2, MSS;
2000 k. Landsat-4, TM; 2016 x. +ETM, Landsat
8 FapbILTHIK CypeTTepiH naiinanaabik (1-kecte).
Landsat fapbllITBIK CEpIKTEpiHEH TyCiplUIreH
cyperrepmi: «www.usgs.gov» U.S. Geological
Survey — AKILI-TbIH Te0oNnOTHAIBIK Oapiay KbI3METi
CalThIHAH KYKTEIIK.
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1-kecte — [laiinananran CypeTTepiiy CUIIATTaMaChl

Byt 6acein TypraH
FapbiuTsik L. . . . . . L. .
ceniri Tycipic acria0sbI Tycipy kyHi allMaKTBIH MafbI3/IbIK Kynnin Ouikriri | KyHHIH a3uMyTh
pIr KOpceTKimi
Landsat-2 MSS 25.06.1980 1% 50 150
Landsat-4, ™ 17.07.1990 0% 47 147
Landsat 8 +ETM 21.06.2016 0% 51 162

4) ENVI 4.7 OarnapiaMacblHia FapbILTBIK
cyperrepai gemmudpney. Kazipri kesme ENVI
Oarmapiamackl JKepai apa KalIbIKTBIKTaH 3epAeiiey
MOJIMETTEpIH OHJEY MEH Ke30eH IOy YIIiH
€H COTTi, KOJ JKeTiMii OarmapiamMasblH Oipi.
barmapmamaHbIH  epekmieniri — aJaropuTMAEp.i
aBTOMATTaHIBIPAThIH, KYPACThIPATHIH, MOIIMETTEPI1
OHJICUTIH oHE apHaWbl TAlIChIpMaJIap bl OPBIH AT -
TBIH MyMKiHmIikrepi men IDL Oarmapimamanay
MYMKIHIIiITI 6ap.

5) HeumudpieHreH FapbIITHIK CypeTTep HeTi-
3inge ArcGIS GarmapiamMaceiHa KapTa KYpacThIpy.
Byn Oarpmapnamansiy  ArcCatalog KoChIMIIAch!
I'AXK-gpiH  OGapnblk  MomiMeTTepiH — Oackapyra
MYMKIHAIK 6epeni. On reorpadusiabik MaTiMeTTEp Al
i371ey MEH Kapay, MeTaMaJIIMETTep/i Kypy, COHBIMEH
Kartap reorpa(usiblK MOTIMETTEpAI KYPbUIBIMAAYFa
apHaIFaH Kypangap oap.

Koceivmma pepekrep peringe 1:100 000, 1:200
000 macmraOrarel Tonorpadusislk (2015) sxoHe
reomopdosormsutbK Kaptamap (1975 »k.), Spatial
Analyst xone 3D Analyst KoceiMIa MOIyJbIEpi
6ap ArcGIS 9.0 'AXK-nakeTi malianaHbIIIbL.

3epTTey HITHAKeIePi MEH OHbI TAJIKbLIAY

Cy Kolmacel — Cynbl TOKTaTyF¥a, *KHHAKTayFa
JKOHE CaKTayfa apHajFfaH, ©3€HJiep ajanTapblHAa
TY3UIT€H, Cy TIiperilm FuMaparTapMeH Oexemje-
TeH, eAdyip CHIMBIMIBUIBIKTAFl KACAH/BI Cy KO-
Manapel. Cy KoWMajapblHBIH JKammad Typje ca-
neiHyBl 1950 xpurnapnan Gactramapl. Courbl 60
JKBIJI/Ia FalaMIIapAarsl OJapAbIH caHbl 4 ecere, Ke-
nemi 10 ecere neiiin ecti (byaaukosa, 2001:19-26).

Onemze xaimbl ¢y kesiemi 6000 km® GosaThiH
30 MbIH cy KoiiMackl 6ap. Omap amemMeri maigana-
HbUIaThH kepaiH 0,3% anem xateip (TypcyHoB 1
ap., 2003:152-156).

bizmin wMemiekerre ge OipHeme ipi Ccy
Kolimanapsl O6ap: bykreipma, lapaapa, Kexcapait,
Kapatomap, Tomap xoHe T1.6. CoHBIH Oipi —
Kammraraii cy xoitmacer (2-cyper). 1965-1970
xbutapel Kammaraii COC-1 MeH 0ereH calbIHJIbI,

an 1970 >xeel cymen Todtelpa Oactagsl. Cy
KOHMacChIH caltyra OipHere cedenTep OOIbI:

— THUAPOSJICKTPOCTAHIIUSHBIH )KYMBICBIH KAMTa-
MAacChI3 €TETIH JICKTP TOTBIH aJIy;

— eriH canateiH 400 MBIH Xep/li KaJbIITaCTHIPY;

— bankam KeliHIH Cy IEHTeHiH peTTeymrici
ooiy.

Keiiin, Oyn1 MakcaTTap TOJBIK OPBIHIAIMAaJIbL.
Cebe0i, Oipinmiinen, Kammrarait cy konimachel lme
©3eHi TiK apTacTsl Kammaraii miaTkanbHa KipeTiH
Tap XKEepiHJE CaJTbIHIBI.

Exinmiimen, Jkoraphima aWTBIT — KETKEHICH,
Ine o3eHiHIH KBUIALIK arbIChblHA TEH OOJATBIH €Ki
JKBUIABIK aFBIHBIHBIH KOJEeMi YCBIHBUIABI (0 Ke37e
Iite e3eHiHiH KbUIABIK arbichl 12-13 km®) (Kanaesa,
2004).

bipak cy Koiimachl casbIHBIT OOJIFAaHHAH KEHiH,
Bankamr kesiHIH HETi3ri KOpeKTeHy kKo3i — line e3eHi
Cy KOHMAaChIH KbUIbIHA €Ki KBUIIBIK CY KOJeMIMECH
TOJITBIPA aJIMaWTHIH OOJIFaHaH, Cy KOWMACBIH CY-
MEH TOJIBIK TOJTBIPY JKYMBICTaphl TOKTATHLIIbI.
ConibIKTaH, Cy KOWMachIHa )Ko0amanraH 4 3JeKTp
CTaHIMAIAH, TEeK 2-1 FaHa )KYMBIC ICTEHII.

Fapeiteik cyper nerizinge Kammarait cy xoi-
MachIHBIH Ka3ipri Ke3zeri skep Oenepi aemmdpiern
KapTachkl KypacThIPbUIIBI (MaKalalaFrkl CypeTTepAiH
CaHbIHA KOWBUTATHIH TAJIANITapFa OaliIaHbICTHI, 013 TEK
2016 x. Landsat-8 Herizinzue KypacTbIpFaH KapTachlH
kenripaik). Kapra OoiiblHIIA, Cy KOHMaHBIH OH
JKarachl OMIK, KYHAPChI3, TACTHI 11161, TCHY TAIHSIIBIK
JKa3bIK OOJIBIT KEJe/di, all COJ JKAarbIChl — TOMEH,
TY3/IaHFaH, OaTIaKTaIFaH aKKyMYJISITUBTI JKepIiep.

e e3eHiHIH aHFaphIHAH THIC aJIbIC aliMaKTapa,
Cy KOWMACBIHBIH JKaraiapbl Oy3bUIMalThIHAAN
Oerkeiinepi eHictey. Kamnimaraii KpIpaTbiHaH OacTtar
Cy KOMMaHBIH KOFaphl KaFbIHA JICHIH COJ JKara

XKep acTbl CybIHBIH KOTepilyi XoHE eHicTey
OeTkeiinep/ i CylaHyblHA OalIaHBICTHI OATIIAKTHI-
Ty37aHy oKarajmap JamMu  OacTtambpl, ocipece
OHTYCTIKTIK (coyr) karackiHna. Cy KOWMaHBIH
MaHBIH/Ia XKaFaJapblH KaiiTa KypbuUTy, TPYHTTap IbIH
TY371aHy JKoHE Kep OeepiHiH OMBIPBITY MpoIecTepi
JKYPII KaThIp.
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2-cypet — Kanuibiraii Cy KOMMAaChIHBIH THAPOJIOTHSUTBIK KapTachl

BbereT aitmarbrHa skaragapIsH OY3bUTY IIpoIIeci
a3 Oaiikanaapl. by xkepje Tike TacThl adpa3usIbIK
Karanap KaibimTackad. OH JkarblHAa MBIHOYIIAH
maTkaiasiaga (6ererren 100-130 M >xoFapsl) Taii-
bI3 a0pa3UsUIBIK-aKKyMYJISITUBTI JKarajiap maiijia
0onmpl. by3euty 3oHaceiHblH eHi 100-125 M, cy
YCTiHAETI KepTemTiy omikTiri 3,5-6,0 M.

A H. Jlactoukunniy (1987) onici OotibHiia, 0i3
Kammaraii cy KOWMAacCBhIHBIH oCep €TETiH 30HACHI
JKEp acThl CYBIHBIH Tapaily OOWBIHIIA €pPEeKIIe TOPT
alimakka 0eJik (3-cyper):

1. TacTsl GorerTi;

2. Cou sxarajsl KeJIi JKepIep;

3. OH KaraJibl KOJIre KaKbIH 0OJIiri;

4. Cy KoMMachIHBIH JKOFapbl )KaFbl;

Kannmel cy KOMMACBIHBIH >Karajbl 30HACHI
eHIiCTEY aAJTIOBHIIII-aKKYMYJISITUBTI JKa3blK TE€H
XKericy AnatayblHBIH Tay aiabl JSHYIAIHSIIBIK
JKa3pIFeIMEeH OekiTinemi. Cy KOWMaHBIH KOFaphl
(1rbIry) GeiriHAe 20JIIbIK Ka3bIK KaBIITACTHI.

B.I1. CrynuaunHiH (2009, 2010) oxici Herizive,
0i3, Kanmraraiiecy koitma »karacblH, abpas3us MeH
AKKyMyJsLusl OallaHChIHA OaiaHbICThI, OipHele
TUIKe Oeyre Oosaabl:

— abpasmwsutelk  (abpasust  aKKyMYJIIUSIaH
Ke0IpeK) — eH TePEH XKOHE TEPEH XKepIepi;

— a0pa3usUIbIK-aKKyMYJIATUBTI (abpasusi MeH
aKKyMYJISIIIASCH Oipeil) — Tas3may Kepiepi;
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— aKKyYMYJATHBTI  (aKKyMyJSIIIASA ~— TIpOIIECi
0achIM/Ibl) — OTE Tas3 KOHE CY KOMMaHBIH IIBIFBIC
Oemirinzeri Ty3laHy, OaTmakraHy >KOHE JainaHy
TporecTepi JaMbIFaH yJacKeci;

— TypakThl (abpa3us MEH aKKyMYJISIIMSCHIH a3
JlaMybl) — OpTallia Tas3JJaHFaH y4acKeci.

JKaramap TUTITEpiHIH TONTACTHIPHUTY OJAPIBIH
JUTOMHAMUKANIBIK OaiNlaHBICBIH aHBIKTAY YIIIH
YJIKEH KeJIeMJli 3epTTeyiep KaKeT, COHIBIKTaH 013
€H KaparaibIM 9/IiCiH KOJIAaHABIK — ipi MacIITabThI
FaPBIIITHIK cyper HETI31HAe JKaranapabiH
MopdoJIoruschH Tannay (3-cyper).

Cy KoiiMaHBIH €H TOMEHTI JKepi — COJI JKarachl,
oHblH emicreyi 130° — acmaiigel.  JKaraHbIH
canpIcThIpManbl - Ouikrtikrepi: 0°-1°-3°-314,5 xm
(73,2); 1°-3° 70,5 xm (16,4%); 3°- 6°-28,5 ™ (6,0%);
6°- 10°- 14,7 xm (3,4%); 10°-4,5 xm (1,0%) Gombin
keneni. Kazipri ke3neri cy KOWMachIHBIH MaHBIHIA
Kep OemepiHiH eHicTeyi 6-1 MeTpaeH acmaiimbl
(2015 . 1:100 000 macmTaOTBI TOMOTPA(USIBIK
KapTa apKbUIbl aHBIKTAN/bI). bynaH keneci KOpbI-
TBHIH/IBI IIBIFApyFa O0Ia IbI: )KAJIIBI CY KOWMACHIHBIH
ara cei3bIiFbiHAH 90% — enicrey skaranap (3° a3)-
430 kM Kypaiasl.

JKorappiia cumarran KeTKeHJeW, cy KoWma-
HBIH COJNTYCTIK (OH >Karachl) aiiMarblHIA aybul
apyambUIblK ~ JKEPIIEPIiH KaHa  MacCHUBTEpi
JKocTiapiaHFaH (4-cyper).
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bipax Kamnmraraii cynapbsl TOMEHT1 cOJI JKaranay-
Il KOPEKTeHipir, Ine AnarayslHaH KeJeTiH JKep
acThl CyJiapblHa TIPEKTIK KbI3MET aTKapa OacTajibl.
Byn xepae kep acThl CylapblHBIH KOTEpilTyiHEH,
Ty37laHy, OaTmakTaHy XoHE Cy 0acy ypIicCTepAiH
JTaMybIHaH ayblUl IIapyallbUIBIKTBIH 160 MBIH. ra
JKeprepl naiinananygan Teic Kaugsl. OChl yakbITTa
Jla COJNl JKarajayblHJIAFbl aybul IIapyanibUIbIKKa
apHaJIFaH Keplepinjge cy Oacy, Ty3laHy ypicTepi
JaMmy/ia, COHABIKTaH oyapja naijananyaaH Kajibl.
Ine Anartaynel skaranail OpHaJlaCKAH KeITEreH
eIl MeKEHIEP/IiH acThIH/A Cy KabaThl nmaiaa 0os-
Ibl. By skepnepae eH KapKblHABI JaMybl- TY3/aHy
ypaici (4-cyper).

AybBUl  TIapyallbUIbIKKA  3USH  KEJTIpreH
YIIiH ©TeMakhbl PETiHIEe Cy KONMaHBIH COJITYCTIK
JKaraJayblH/a KeJikneH cyapmainy Llinremnni (ayna-
Hbl 5000 ra) xxone Akrede (aymaanbt 6000 ra) sxxepiepi
sxocnapnanabl. Cy KOMMaHBIH COJI KaFallaybIHaFbl
7000 ra TaifpI3 JKepiepi KUBIPUIBIFBICTHI KYPIII
MIEH MaJ a3bIfbl PETiH/AC a0OpPUTEHIl ©CIMIIIKTep i
ecipy YCBHIHBUIIBI XKoHE ochl jkaranayneiH 3000-
3500 ra TaiipI3 jKepiepi OHOATp aHBIH ecipyre
(xputbiaa 50 000- 60 000 oHTapBIH TEPICIH anyra
yKocnapianabl) naiinansl gen oexitinai (TypcyHos,
2003). XKXocnapnanras xobamap iCKe acTaibl.

KotimMaHblH Cy 0achlll KETETIH Yy4acKeciHe
ayMakThlH TepT ayjaaHbl ymislpanasl: Kackesew,
Enbexmikazak, Illenex, Kepoymak. Cy pereiii,
oaerreri 485 MeTp Ke3iHIE, KOMMa CyMEH TOJIThI-
poutranga lne, Kapacy, Kambic sxone 1.6. aysuigapsl
JKoHe AsK-KankaH mmrmaxaifpl cy acTbIHA KETTi.

Conbiven, Kammibirail ¢y KOWMachIHBIH KYpbI-
JBICBHL CY pecypcTapblH NaiJanaHybIMEH KamTama-
CBI3 €TIll, COHBIMEH KaTap, TaOWFHU Karmaija <oKa-
Hama» caijgapiap, keOiHe Tepic acepiiep maiiia
oonapl. Cy KoWManapbIHBIH KYpPbUIBICBIHAH Maiina
OoJrraH, OHBIH MaHAHBIHIAFGI KOHE OJ1aH J1a OipiamMa
KalIBIKTaFbl ~ alMaKTapIblH  [IapyalibUTbIFbIH/IA
JKarbIMCBI3 ©3TepicTepiH dcepi OipHelle KbUIIaH
OHJIaFaH XbUTFa JICHIH CaKTaaIbl.

KopbIThIHABI
CoOHBIMEH, FapbIITHIK CypeTTep aJaMHBIH
TabuFaTka  ocepiHiH  OapnblK  acleKTiUIepiH

3epTTeyre aHbIKTayFa eTe Koiaiibl. Onap apKbUIbl
MIAPYIIBIIBIK ~ 9CEPIiH TYpJiepiHEe OaiyIaHBICTHI
Ta0WFaT JaMYBIHBIH 3KOJOTHSUIBIK  OOJKaMbIH
HETI3MeH i, CKIHIIIAeH, ©3TepIiCTEePMiH KaFbIMIIBI
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JKaFbIH KYIIEHTY, )KaFbIMCBI3 )KaKTapbIH OOJIbIpMay
HeMece TaOWFHM pecypcTapAbl KOpFay >KoHE THIMII
naiiajgany yIiH HaKThl MIapaiapiabl YChIHABL.

AyMakrapapl 3epTTey omici peTiHze apa
KAIIBIKTBIKTAH 3epieiey CY HBICAHJIAPbIHBIH dcep
eTeTIH aliMaKTapbIHAAFbl JKEpJepai  OakpLIay
eTe KONkl OodbIn  Keneai. MomiMeTTepiH
y31Ticci3 KaHAPTBUTBITT TYPATHIHBI JKOHE OJIapIbIH
pyKcarTaMachl ~ ©T€  HaKThl  OOJIFaH/IBIKTAH
JKOFapbl OUTIKTI MaMaHAapIblH KONIIUIriH XoHEe
TEOE3VMUTBIK KYpanmapasl KaKeT eTneiai. byrinri
KYHJIepl apa KallbIKTBIKTaH 3epJIesiey MaJliMeTTepi
0apIIBIK KaKETTI FeOMAIIIMETTEPAIH eH 0acThl Ke3i
OOJIBITI CaHaJIa IbI.

KopbITbIHABUIANH KENreHe, cy KoMMachl MaHbl
36 >KBUIBIH IIIHJE KaTThl ©3repicTepre YIIbIpabl.
JKana eciMik ITeH TOMBIpaK TYpJepi KaTbIITACTEI.
AHTpoTIOTeH/II aliMakTap yiFaiiraH. barmakrany
MEH casJaHy YpJici KapKbIHIBI TYpIE XYpYIe.
KypacTelppuiran  KapTajlap aTairaH YpAICTEepIi
aliKpIH cUTIATTal, KOPHEKI Typ/ie Kopyre MYMKIHIIK
oepi.

Kapra OoiipiHImma aiMakThIH Oip KaTtap Oerik-
TEpiHJIE IIOJIJICHY, COpPTAaHAaHy, Ty3/aHy, OaTmak-
TaHy TPOLECCTEPiH JaMybl aHBIKTAIIBL, CYy
KOWMAaCBIHBIH ayaHbl YIFanis! (3-cyper).

Cy KOHMacChIHBIH oCep €TETiH 30HAChl TOPT
ydackere OeJliHeNi: TacTbl OOreTTi ydacKeci; Cou
JKarasibl KOJIi JKepiiepi; OH KaFajbl KeJre >KaKbIH
0eJ1iri *oHe Cy KOHMAaChIHBIH )KOFaphl O6JIIrI.

Cy Koiima aFachIHBIH, a0pa3usi MEH aKKyMYJIsi-
1us OajaHChIHA OaHTaHBICTRI, TOPT THITI AHBIKTAIIIBI
(Crynunaun, 2009: 30-38; Crymuaun, 2010: 115-
120):

— abpasmwsutelk  (abpasus
KO0IpeK);

— a0pa3usUTbI-aKKyMYJISITHBTI
AKKyMYJIISAIUSCHI Oipeit);
— aKKyMYJISITUBTI

OachIMIbI);

— TypakThl (abpa3us MEH aKKyMYJISIUSACHIH a3
JAMYBI).

Ochl oiCTI KYMBIC iCTENl JKaTKaH, COHIAi-
aK »JKacaHIpl Cy OereTTepiH CyYMEH TOJITBIPY
JKOHE KOCTIApJIAaHATBIH Cy KOHMaapblH 3epTTey
JKOHE OJIap[IbIH JK00anay KapTallapblH KYpacThIpy
OapeicbiHIa  Konmanyra  Oomambl.  COHBIMEH
KaTap, KapacThIpFaH oJic TaOWFH Cy KoiMaiapsl,
e3eHJepai, TeHi3aepi xoHe T.0. Kaprorpadusiiayna
KOJIJTAHBLTY bl MYMKIH.

aKKYMYJALUSTaH
(abpaszuss MeH

(akkyMmyJsimust  mporeci
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XEP BEAEPIHIH TEOMOP®OAOTINAADbIK K¥PbIAYbIHbIH,
KYPAEAIAITIH BATAAAY SAICTEMECI

Makanapa >xep 6eaepiHiH reoMopOAOTMSIAbIK, KYPbIAbIMbIH 3€PTTEYAEri MOP(OMETPUSIABIK,
BAICTIH AaMy TEHAEHUMSCbI KOpCeTiAAl. YAecKiaepaeri ep 6eAepiHiH KyPbIAbIM 3aHAbIAbIKTapbl MeH
reoMopPgOAOTUSIAbIK, KYPAEGAIAIKTI BararayAarbl TYPAI MOPGOMETPUSIAbIK, TOCIAAEPAIH epeKlIeAikTepi
MeH Ma3MyHbl 6asiHAAAAbI. ¥CbIHbIAbIM OTbIpFaH >kep 6eTi 6eaepiHiH reoMopdOAOTUSIAbIK, KYPbIAYbIHbIH
KYPAEAIAITiH Gararay saicTemeci beaep reoMeTpusiCbiHbIH KYPbIAY NMapaMeTpAepi MeH Herisri 6arasay
MEXaHM3MAEPI aPKbIAbI TYPAEHTEH, aHAAMTMKAABIK, MOAEAb PETIHAE KOPIHIC OEPETiH, KYPAEAI A€ KELLEHA|
cunartTamaHbl KaMTuAbL. YKepriAikTi xxep 6eAepiHiH MOPGOMETPUSIABIK, HbILIAHAAPbIHbIH TIAIMAEHYIHIH
aybITKy cumnaTtTamaAapbiH 6arasay SAICIHIH SAICTEMEAIK HerisiHe reopecypctapAblH OipiHLi eHe
eKiHWI TYpAi KepceTKill MBHAEpPiHIH KeHICTIKTIK-CTaTUCTUKAABIK, >XOHE aKMapaTTblK MOAAAbABIK,
LIamMaAapblH KOAAAHY KOHUEMUMSICbl CaAblHFaH. beAriai 6oAFaHAai, HblaH aybITKYybIHbIH OGipiHLi
Hemece eKiHLUI TYPAI cunaTTaMachl KeH TapaAFaH >KeHe opTalla KBaAPATTbIK aybITKYbIMEH KEeHICTIKTiK-
CTaTUCTMKAABIK, aybITKYAbl KOPCETETIH Heri3ri 6araaay cunaTTamachl GOAbIN OTbIP. ATaAMbILL XKYMbICTa
YCbIHbIAbIIM OTbIPFaH reOMOPOAOTUSIAbIK, KYPAEGAIAIKTI KELLEHAT cMnaTTayAblH 6acTankbl napameTpAepi
GeArineHAl: 6eaep OUIKTIriHIH MOAAAbAbI MBHIHIH, LIALIbIPAYbIHbIH AUCTIEPCUSIABIK, OALLIEMI, GEATIAEHTEH
6eaep OMIKTIriHIH BipAiriHe KeAeTiH opTalla ayAaHbl XXOHE 3ePTTEAETIH >Kep YAECKICiHiH XKaArMbl ayAaHbl.
Bi3 yCbIHbIN OTbIpFaH YAECKIAEri )kep 6eAepi KYPbIAYbIHbIH, KYPAEAIAITiH reOMOPdOAOTMSAbIK, Bararay
dAICTEMECI 3epTTEAETIH Kep YAecKici OeAepiHiH KYPAEAIAITiH KypacTbipbiAFaH KeLeHA cumnarTay
MOAEBAIH KOAAQHY apKbIAbl aHbIKTAY >kKeHe GaraAay 60AbIN TabblAaAbI.

Ty#in ce3aep: >xep beaepi, reoMopPOAOrMSABIK KYPbIAbIM, MOPOMETPHUS, Barasay, saicTeme.
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Mmethodology of estimation of the complexity
of the geomorphological structure of the earth’s surface relief

The article highlights the development trend of the morphometric method for studying the geomor-
phological structure of the terrestrial relief. The essence of the content and features of various morpho-
metric approaches to the assessment of the geomorphological complexity and patterns of the structure
of the terrestrial plot are presented. The recommended methodology for assessing the complexity of
the geomorphological structure of the terrain of a terrestrial surface includes a complex characteristic of
complexity, expressed in the form of an analytical model, modified through the basic evaluation mecha-
nisms and parameters of the formation of the geometry of the terrain of the earth’s surface. The method-
ological basis of the recommended method for assessing the characteristics of the variability of the dis-
section of morphometric terrain features is the concept of using informative modal and spatial-statistical
values of the first or second differences of georesource values. As is known, the first or second differences
of a trait as a characteristic of its variability are widely distributed and, along with the standard deviation,
remain the main evaluative characteristics expressing the spatial-statistical fluctuation of the distribution
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of traits as a whole. In this work, the initial parameters of the recommended complex characteristic of
geomorphological complexity are established: the dispersion measure of scattering modal values of the
relief heights, the average unit area of the relief height per unit of allocated height and the total area of
the studied land site. The method we recommend for assessing the geomorphological complexity of the
structure of a terrestrial plot is to assess and determine the complexity of the topography of the studied
site using the developed model of the complex characteristic.

Key words: relief, geomorphological structure, morphometry, estimation, methodology.
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MeTOAMKa OUEeHKMU CAOXKHOCTHU reOMOpCbO/\OFM‘-IECKOI'O CTpO€HUs
peAbecha 3eMHO¥ NMOBEPXHOCTH

B cTatbe ocBelleHa TeHAEHLMSI pa3BUTUS MOPCHOMETPUYECKOTO METOAQ U3YUYeHU sl FeoMOPdOAO-
rMUYEeCcKoro CTpoeHusi peAbeda 3eMHOM MOBEPXHOCTU. M3AOXKEHbl CYLHOCTb COAEpPXKaHUs U
0COGEHHOCTM  PA3AUUHBIX  MOP(OMETPUUECKMX MOAXOAOB K  OLEHKE reoMopdoAOrMyeckon
CAOXKHOCTM M 3aKOHOMEPHOCTEN CTPOeHUsl peAbedha 3eMHOro yyactka. PekomeHayemas MeToaMka
OLEHKM CAOXKHOCTU TreoMOpHOAOrMUYECcKOro CTPOEeHMsS peAbeda MOBEPXHOCTM 3eMHOro yuyacTtka
BKAIOYAET KOMIAEKCHYIO XapakTepuCTUKY CAOXKHOCTM, BbIpQXKaeMoi B BUAE aHAAUTUUECKON MOAEAM,
MOAMMULMPOBAHHOM 4Yepe3 OCHOBHble OLIeHOYHble MeXaHU3Mbl M MapameTpbl  (HOPMUPOBaHMS
reomMeTpmmn peabeda 3eMHONM NMOBEPXHOCTU. B METOAOAOIMYECKYI0 OCHOBY PEKOMEHAYEMOTrO crnocoba
OLIEHKM XapaKTePUCTUKM KOAE6AeMOCTM pacuUAeHeHUs MOP(OMETPUUECKMX MPU3HAKOB peAbeda
MECTHOCTM MOAOYEHA KOHLIEMLUMS UCMIOAb30BaHMs MH(OPMATUBHBIX MOAAABHBIX M MPOCTPAHCTBEHHO-
CTaTUCTUYECKMX BEAMUMH MEPBbIX MAM BTOPbIX Pa3HOCTEN 3HauyeHWi rnokasaTeAst reopecypcoB. Kak
M3BECTHO, MEpPBble MAM BTOPblE PA3HOCTM MPU3HAKA B KAYECTBE XapaKTepUCTUKM ero KOAeGAeMoCTH
pacrnpocTpaHeHbl WMPOKO U, HapsiAy C CPeAHEKBAaAPATUUECKMM OTKAOHEHMEM, OCTaloTCs OCHOBHbIMU
OLIEHOYHbIMM  XapaKTEPUCTUKAMM, BbIPAXKaOWMMK  MPOCTPAHCTBEHHO-CTAaTUCTUYECKME KOAeOaHUs
pacnpoCTpaHeHusl MPU3HAKOB B LIEAOM. B AaHHOM paboTe yCTaHOBAEHbl WMCXOAHbIE MapaMeTpbl
pPeKOMEHAYEMOM KOMIMAEKCHOM XapakTepmCTUKU reOMOPGOAOrMYECKO CAOXHOCTU: AMCTEPCUOHHAs
Mepa paccesiHusi MOAAAbHbIe 3HaUeHWS BbICOT peAbedda, CPeAHSIS eAMHUYHAs MAOLLAAb, MPUXOASLLAS
Ha eAVHMWLY BbIAEASEMOI BbICOTbI peAbeda, M oblas MnAoLAAb M3y4aemMoro 3emMHOro y4yacTka.
PekomMeHAyemMasi HamMm METOAMKA OLEHKM FeoMOphOAOrMUECcKoi CAOXHOCTU CTPOeHus peabeda
3eMHOr0 yyacTKa 3aKAYaeTCs B OLLIEHKE U OMpPeAeAeHMU CAOXKHOCTH peAbeda M3yvyaeMoro y4yacTtka ¢
MCMOAb30BaHMEM Pa3pPabOTaHHON MOAEAM KOMIAEKCHOM XapakTepUCTUKK.

KatoueBble cAoBa: peabed, reomophorornueckme cTpoeHne, MophoMeTpums, oLeHKa, METOAMKA.

Kipicne

Kazipri Tanga HapbIKTHIK >KOHE 3aHHAMAaJbIK
KaTblHACTapFa call  Kep KOpbIH  Tainana-
HYy HAaKTBl MeXaHu3Mjaepre ue OONFaH, IeMeK
Oaranay >KYMBICTapbl apKbUIBI JKEp KOPBIHBIH
KapaMIbUIBIFBI HEMeCe IKapaMChI3JBIKTaphl CH-
nattanansl. JKep OenepeHiH Kypaendi KYpbUIBIMBI
Ooica oHzZa JKep KOpPBIH IaiganaHy JeHreifi
teMmeneini. Ctanmaprrap MEH KapTorpagusuibiK
OHIMJepre KOMBUIATHIH TajamnTap 3KOHOMHKAIBIK
TYPFBIAAH aca MaHbI3Ibl OOJNBII  CaHaIaJbl.
Kaprorpadusnblk eHimaepaiH Oenriiepi MeH
KOPCETKIIITEPi apKbUIbl OOJDKay, >Kep KOPBIH
naiijanany, KadTa KaJIblHAa KEJITipy, »Xocmap-
nay T1.0. opbiHAanaabl Konganbuiaasl (HeymbiBa-
kuH, 1987: 25). Ocbiran opaii KapTorpagusuIbIK
OPUHIUNTEPAIH THIMIUITT  apTHI, ONTUMYM

MPUHLUUOTEP] OpbIHAaNA bl JKYMBICTBIH ONITUMAI-
IBIFBIH KOTEPY apKbUIbl MIBIFBIH MOJIIEPiH KeMi-
Til, TOTIOT'€OAE3USIIBIK KYMBICTAPABIH OHIMIUIITIH
KoeTepeMi3. byn yreimpap Oenrini 6ip kaprorpa-
GusAnbIK yreIMaapMeH Oipre KaTap KOJAaHbUIaabl
(Laflamme, 1998: 47; Sen, 2016: 33).

OPTYpJli TAOUFHU KOHE aHTPOMOTEHAIK (haKTop-
JapAbIH BIKNAT eTyiHe OalyIaHBICTBI KaJbITacy
TaburaThl OOWBIHIIA Xep Oenmepi apTypili MilmiHTe
ue. XKep Oenepi reoMEeTPHUSCHIH aHBIKTAHTBIH HETi3-
ri Oenrinmep (snmeMeHTTEp) Kep Oenepi MilIHIH
KOPIHETIH TOmorpadusIIbIK OETTiH CHI3BIKTAphl MEH
CUMaTThl HYKTesepi (OWiKTikTiK) Oonbill TaObLIa-
ner. JKep Oexepi mimriHI peTiHIE TEOMETPHSITBIK
Oenrinepi OolbIHIIA OOIIHETIH, TAOWFU-TEOMET-
PUSUTBIK pUTypanapAbIH (aaKaObl, OUIKTIri, KBIPACHI
JKoHE T.0.) *Kanmbl KaObUIAaHFaH apHabl Typliepi
aJbIHA/bI, OJap TaOWFu TomoTrpadusUIbIK OETTiH
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TEeOMETPHSICHIH KOpCceTeTiH (urypanap OO Ta-
osutanet (Bunyes, 1993: 65; Hukomnaes, 1984: 22).

[IpakTHKaNbIK KOJJIAHBLIY JCHIEHIHEH MIbiFa
OTBIPHII, XKep OelepiH CaHIbIK OaranayblH MPHH-
[UITHAIBl  CTATUCTUKAIBIK JKOHE AaHAINTHKAIBIK
Typiaepi aHbiKTanAbl.  Kesmedcok  (QyHKIMsIap
TEOPHSACHl aNNapaThlH KOJAAaHyFa HeETi3JeNreH
CTATUCTUKAJIBIK OaFBIT Kep OemepiHiH CaHIBIK CH-
naTTaManapbiH (KeJIICHEH JOHE TIK TLIIMJCHYI,
SHICTIKTIH opTama OypbIlIbl, ayMaKThIH OpTalla
OmiKTiri sxoHe T.0.) ady omicTepiH naiibIHAAyFa
JKOHE OJIapJbIH TapalybIHbIH 3aHJbUIBIKTAPbIH
aHbIKTayFa OainmaneicThl. XKep OenepiH 3epTTeyniH
MaTEeMaTHKAJIBbIK-CTATUCTUKANIBIK ~ OMICTEpPi TOIO-
rpagusIbIK  (THIICOMETPUSUIBIK) KapTajapjaa Kep
OenepiH KeJJIEHEHIHEH KHIOJBIH IIKajdajJapblH
Oenriney ymriH Konganeuiansl. JKep OexepiHiy can-
JIBIK cHUTIaTTaMaliapbl MEH OJIapbIH Tapally 3aHJaphl
Kep Oezepi THITiHIH KIKTeTyiH KypyFa Heri3/ienreH.
Omnap ayMakTbl T€OMOPQOIOTHSIIBIK ayJaHIaCTBIPY
Ke3iHJIe JKOHE TOMOorpausIIbIK, MOP(HOMETPHUSIIBIK
KoHe MopdorpadusUIbIK KapTanaplsl KypacThIpy
Ke3iH/1e KOJIaHbLIaIbl. AHAINTHKAIBIK OAFbIT Kep
Oenepi JKeHIHAE X, Y KOOPJUHATACHIHIAFBI 9pOip
HYKTECiHE KEHIiCTIK (pyHKIMACBIHBIH Oenrim Oip
MOHI COiKeC KeIeTiH OMIKTIKTIH CKaJISPIIBI KEHICTIT1
perinzaeri manimerrepre Herizneneai (ITapues,1966:
17; Shaw, 1994: 25; Maling,1989: 45; Crenme,
1987: 31).

AnFranikeia xep 0eTi OMIKTITiHIH KeHICTIT Ty-
pansl Tycinikti [1.K. CoboneBckuii enriim, aHamm-
THKAJIBIK MOHI OHBIH KYpACHIUIiri cebemnti Oenrici3
0osatbiH TonOrpadusIbIK OCT atayblHa He OOJIIbI.
Keprinikti xep Oenepin 3epTTeyIiH aHATUTHKAIBIK
OarbpITBIHBIH HETI3TT MIHAETI KaXKETTI OJIIKTE
Kep OelepiH aHBIKTayFa MYMKIHJIK OEpeTiH JKoHe
Ke3 KenreH OepiireH HyKTele OWIKTIK MOHJIEpiH
aHBIKTayFa MYMKiHAIK OepeTin Z=f(X,y) dyHKIms-
CBIHBIH TYPIH aHBIKTAy OOJIBII TaOBLIA/bI, OacKala
aliTKkaHma Oyl OaFbITTBIH MIHIETI Kep OelepiHiH
MaTeMaTHKAJIBIK HEMECEe CaHABIK MOJIECTIH TYPFBI3Y
Oounbin TabbuTanB! (Joseph 2017: 75). XKep Genepin
3epTTeY/iH AHAIUTUKAIBIK OAarbITBIHBIH 0acThI
alBIPMAaITBUTBIFEI a3POQOTO TYCIpLTIMAEpP MaTepu-
anjapelHaH TiKeJNeH ajbIHFaH Kep Oenepi Typajbl
MOJIIMETTEpi KOMIIBIOTEpAE CakTay MYMKIHAIri
JkoHe OarmapiamMa KeMeTiMEH Ke3-KENTeH apalibIK
HYKTEJepIiH OWIKTIri Typalibl MaNiMeTTepli Oepy
ooxem Tadbuianer (Pavlopoulos, 2009: 22; Cobo-
neBckuit, 1941: 16).

KomMrbroTep kajablHAa CaKTaNaThIH KEPriTiKTi
JKep OeNepiHiH CaHIBIK MOJIENI CaHJBIK KapTa-
JTapasl Kypyda Ja KOJNJaHbBUIAAbBI, an Oarmapiama
apKbpUIbI  0acKapbUIaTBIH — KOOpAHMHATOTpadIieH

ISSN 1563-0234

OaiflaHPICKAH ABTOMATTHI HMHTEPIIOJIATOP OOJFaH
Karnaiaa TonorpadusIIbIK KapTanapia KeJJieHeH
CBI3BIKTAP/IbI JKYPridy YIIiH KoigaHbmansl. Ochl-
naiima, Oe/lepiHiH CaHIbIK MOJISNI TONOTPa(UsIIBIK
KapTaynapbl KYpyasl aBTOMATTaHIbIPYIbIH Oenrimi
Oip Oemmeri Oousbim TaObUTaABl. Kazipri yaksiT-
Ta KOMITBIOTEPIIIK TEXHOJOTHSHBIH JlaMyblHa Oaii-
JAHBICTHl TEOMETPHSUIBIK MOJENBICY oJIiCTepiH
JKOHE aKNapaTThiK, MOP(POMETPHUSIIBIK, T'€OMOp-
(bOJTOTHSIIBIK JKOHE CTAaTHCTUKAJBIK Tajjayiap-
bl KOJJaHa OTBIPBIN, KEPTUTIKTI kep OemepiH
AHAJMTHKAJBIK CUIIATTay MEH Oaraiay Mocesenepin
3eprrey keH agambiraH (Rivard, 2014: 12). byn
Ke3/Ie KeprimkTri xkep OenepiH cumarray MeH Oa-
Fajmay Mocenelnepi OHIIPiCTIK—IIapyanbUIbIK KbI3-
METTIH OpTYpJi TYpJepiH ONTHUMHU3ALMATIAY MEH
KoOamaynblH THIMAIUNITIHE 3aMaHayd TEXHOJIO-
THSIIBIK, 9KOJIOTHSITBIK-9KOHOMHUKAJIBIK JKOHE 0acka
Jla TaJlanTapAblH KYIICIiHe OaliIaHbICTHl MaHBI3]IbI
opsiara ne 60 oTeIp (Hooijberg, 2008: 26).

XKep Oerinig TomorpadusIIBIK KOCTApiIapbl
(kapracel) edieyyiep KeIlleHi KeMeriMeH Kypac-
THIPBUTFAH JKEPTUTIKTI KepIiH H30CHI3BIKTEI HEMece
0acka Ja TeOMETPUSUIBIK MOZETBJIEPIH KaMTHJIBI.
Byn enmmieynep apkbuis hopmanap, KOHTYpIap, SsFHH
TOJNBIK PYHKIIMOHAIJIBIK KYPhUTbIMFa OaiisIaHbICThI-
pBUIATBIH ayMakThIH OapliblK dJIEMEHTTEpi aliblHa-
Ibl. O KepHEKi TYpAE CHI3BIKTBI, H30METPHSUIBIK,
CaKMHAJIBI J)KOHE T.0. OOJIBIN KEIETIH TEOMETPHUSITBIK
¢durypanapgan xacairaH T€OMETPUSUIBIK 00pas-
JapAbIH JKUBIHTBHIFBI peTinae KepiHeni. COHbIMEH
KaTap, Jkep OeTiHiH TomorpadusUIBIK aKmapaTsl
OOBEKTUBTI JKOHE CYOBEKTHBTI OeNrici3mikke
ue. Tomorpadusuiblk Kocmapiap MeH Kaprauap-
Jla TYWBIK KOHTYpJIAp TYPiHIE KOPCETLIeTiH, JKep
OeTiHIH ayMakrapblHA TOH EpEKIIENiKTep Typa-
Bl OYJT aKMmaparThlH OeNTici3firiHiH OOBEKTHBTI
ACTIEKTUIEPIHIH CaHABIK OaFajaHybl  OJap.IbIH
aKNapaTThIK-CTOXACTHUKAIIBIK, YATIJICpiH Kypy Heri-
3iHIEe JKY3ere achIpbUTybl MYMKiH. MyHnmail Mo-
JIeTb aKIapaTThIK, COHBIMEH KaTap CTOXACTHUKAIBIK
cunatrka ga wue Oomanel (Illextman, 1989: 13;
Dermanis, 2000: 54; Corg, 1972: 48).

Keprimikri xep Oemepi TeoMOp(OTOTHSIBIK
KYPBUIBIMBIHBIH, KYPIENIJIri €H alJbIMeH eJIIeM-
JepiHe, MIMIHIAEPiHIH  KOH(UTrypauusapbHa,
JKep OCTiHIH KBIPTHICTApBhIHA, IMTKI YKOHE CHIPTKBI
OuikTiK OenmemzaepiMeH aHbIKTanaabl. Kypaeni
TFCOMETPHUSIIBIK KYPBUIBIMHBIH CHIIaThl ©JIIIEMCi3
SOMITHPUKATBIK KOI(DPUITUECHT TYpiHIE OOBEKTBUTI
Typae OepiireH, COHIBIKTAH IKEPIiTiKTI Kep
OenepAiH KYpJIbIMAAPBIH KanbInTacTbipaabl. OchIH-
nait xxep OetiHiH OipTekTi OonMayblHa OalaHbBIC-
ThI MILIHAEPIHIH TeOMETPHSUIBIK YIIrici OOHBIHIIA
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OMIKTIKTEDI, KOJIeMi, )Kep OeIepPEHIH THIFBI3IBIKTAPhI
AHBIKTAJIA b

JlererMeH MOpQpOMETPHSIIBIK, Oenrinepliy Ta-
paty TEOMETPUSICHI TOJIKBIH TOPi3/IeC KUCHIKTapMEH

JKOHE aMIUTMTYIAIBIK — TepOeicTepMEH CHITaT-
tanaael. COHIBIKTaH JKep OemepiHiH KypJeni
KYpBUIBIMBI ~ TEOPUSUIBIK ~ YJITUIepMeH — Oepiiim,

KYPBUIBIM 3aHJIBUTBIKTAPhl aHbIKTaNaabl. OChl Ke3-
Jie KypAes KypibIMIApIblH CUMAThl OIpTEKTi Kep
Oelep KYpBUIBIMBIHBIH KE3JICHCOK JCHIeiiepiMeH
cumatTananel. HakTel TycipimiMaep apKbUIBI Kep-
TUTIKTI JKepAiH Tonorpauschl MEH KapTachl XKa-
camanpl. byn skarmalija KYpBUIBIMHBIH KYpIeIi
0oyl TepOermic Oenrinepi MeH apaiblK TYCipy
MUKETTepiHe OalIaHbICThI 00JIaIbl, COHBIKTAH JKEeP
Oenepi OmikTikTepiHiy Oenrinepi 6epineni (Fleurant,
2017: 33; Bishop, 2004: 38).

Kannel anFaHna >kep ayMarblHBIH —KYpJelni
KYPBUTBIMBI TEOPHUSUIBIK CUTIATTA HKOHE KOJIaHOAIBI
curarTa 0oJaJibl, COHJBIKTAH JKep KOpPBIH Maiijia-
naHyra O0aiIaHBICTHI TEOPHSIIBIK JKOHE KOJITaHOaIbI
TOIIOT€OIC3HSITBIK MOCEIIeNep TYbIH/IAIBIHBII OThI-
pansl. Toxipouene xep 6emepiHiH TOIOTe01e3USITBIK
Macenesnepl oJapaslH MOP(GOMETPHUSUIBIK Oenrie-
piHe OaiaHbICTBI 0ONaNbI, COHABIKTAH MOpPdO-
rpaduKagblK >KOHE TOMOTrpadrsUIBIK KOocIapiap
JKaCaJIbIHbIN,  M30TUIICOMETPUSIIBIK  TIpaduKTep
KYpacThIpbUIAABl. ATaNMBIII 3epPTTEy OJicTepi
HeTi3iHIe reoMopdOIOTHS MEH JKep KBIPTHICHIHBIH
FCOMETPHUSCHIHIA YITLIEp MEH 9ICTep MaHbBI3/IbI
pei aTkapabl.

Tomorpadgusnplk  OenriaepaiH Teric Tapal-
MayblHa OalIaHBICTBl ayMaK Typalbl CHIAT-
Tamajap 9pTypii OosyblHa OalIaHBICTBI TONOTPa-
(DHUSITBIK-TEOAC3USIBIK ~ JKYMBICTAp  JKYpTi3iIei.
Tonorpadusinelk ~ OeriuiepaiH — Tapany — 3aH[Ibl-
JBIKTapblHA OalJIaHBICTBI HAKTHI JKOHE JKOCIAp-
nBl OOoJDKaMJIIaHFaH eJeMep abiHaabl. KapTto-
rpadUsIbIK OHIMICP/IH Malaaabl CHIATBIH ally
YILiH Xep Oenep *KyHeciHiH qeHreiinepi OaranaHbl,
HAKThl TOMOrpaUsUIBIK —aKnaparrap  ajblHa (bl
(Fischer, 2011: 45; Easterbrook, 1998: 63).

XKep Oenepiniy Kypaeni reomMeopoIOrHsIIBIK
KYPBUIBIMBIH aHBIKTAY OJICTEepi apKbUIBI OWIKTIK
OenJieMJICpiHIH IlIaMaiapbl aJIbIHBI, CTaTUCTH-
KaJIBIK OpTallla MOHJIEpi IIBIFaJIbl. OCHUIANIIA 3Jie-
MEHTapJIBl Xep OemepiHiH opTaria KepceTKimTepi
apKbUIbl JKEP KBIPTBICHIHBIH TOH Oenep OETiHIH
e3repicTepi Kanblnracaasl. | eoMeopQorIoTusIbIK
KYPBUIBIMBIHBIH KeIIeHiH Oaranayna Moauduka-
LUsJIaHFAH HETI3T  KO3FalbICTap OPBIH  aJiajibl.
ConpgplkTan sxep OeTi OenepiHiH T'€OMETPHUSIIBIK
enmreMepi mbira el (Kypmankoxkaes, 2013: 39).

3eprrey daici

XKeprimikTi sxep 6eaepiHiH TeoMOP(OTOTHAITBIK
KYPIABIMBIHBIH KYPICIUIK cHIaTTaMachlH Oaranay
oniCiHIH Heri3i periHae, MOpP(OMETPHUSIBIK Oenri-
JIEPMiH ayBITKYJIBIK KOPCETKINI MEH OJIapIbIH
CTaTUCTHUKAJIBIK TAPATybIHBIH MOHI KBTI AJTBIHFaH
MoJeny maiaananbuiabl. Herizinge KongaHbUFaH
JKOHE YCBIHBUIFAH OJicTep OOWBIHIIA >KEPTUTIKTI
KepaiH MOp(HOMETPUSITBIK Oenrijiepi aHBIKTANbII,
JKYHEHIH KYPBUIBIMBIH KYpy/a OpTaila KBaJpaTThIK
exmeMaep Komanbuiaasl. COHABIKTaH ojlap 0acThl
aKrapar eJjemMepi TapajaFaH opTak Oeiri OOJIbII
TaObUIA/Ibl. AHATUTHKAIBIK KYPBUIBIMAAPABI KYPY
Ke3iHae OipTEeKTI KYPBUIBIMIAPABIH CTATHCTHKAIBIK
oIIeM/Iepl ecerKe aNbIHAbl, COHJABIKTaH 3epT-
TEJIETIH ayMaKThlH MOpP(GOMETPHUSUIBIK Oenriiepine
Kaparl, aJblHFaH KOPCETKIMTepAi Tanmay apKbLIbI
AHATUTUKIIBIK CHUTATTaMaap TY>KbIPBIMIATBIHATIBI
(Capsibaes, 2013: 400).

XKeprimikTi sxep 0eaepiHiH TeoMOp(OTOTHAITBIK
KYPJIBIMBIHBIH KYPJCNIIIriH OaFajayra apHaliFaH
MOJIeNBAIK OaranamMa, aybITKYJIbIK KOpPCEeTKIlli MeH
MOJAIBIBIK IIaMaHBl THIMAI Oip aHATUTHKAIBIK
KYpJBIMFa YHIIECTIPY apKbUIbI TOMEHJIETiIeH TybIH-
nmansiaap! (1 Gopmyna):

W = o (1-"22) (1)

YCBIHBUIBINT ~ OTBHIPFAH ~ MOJICNIJIIH  TOJBIK
AHAJIUTUKAJIBIK KYPAaMBbl, )KOFApbIAa TybIHIAIBIHFAH
ayBITKYJIBIK KOPCETKIIl OaFaliaMachlH €CKepe OThI-
PBITT KeNecinel TYKBIPBIMIaNBIHAB! (2 hopmyra):

] — §(=1(A;Ci)2 . <1 _ Xmo ) (2)
i K X max X min
myHaarel X, X = — MOP(HOMETPHUSIBIK MOHIEPIIH

€H KOIl JKOHE €H a3 MOHJepi, M.; X~ — OenriHix
CTaTHCTUKAJIBIK TaPATYBIHBIH MOJAIBIBIK MOHI, M.

MopdomMeTpusiiblK ~ OCNTinepaiH eH Kol
KE3JIECETIH TYPaKThl eJIeMi OOJIbI TaObLIaIbI.
blkTumann enmieMHiH MOJIAChI HAKTHI MOHJIEP CEKiIi
aca MaHBI3BI CAHIBIK CHITaTaMalIapablH Oipi.

Byt yChIHBUTFAH 9JliCTEMEre TOH aHBIKTAIbIHFaH
3aHABUIBIKTAP: «Kep OenepiHiH reoMopOTOTUsIIBIK
KYPaMBIHBIH KYPICSTUTIK TeHIeii MOP(HOMETPUSITBIK
Oenruiep/iiH aybITKy KOPCETKIIIIHE KOHE IIeK-
TEJIHIeH aMIUIMTYAAJbIK ~ e3repic  MoHAepiHe
TypampoTOpPIMOHANIABI, all  OeNTiIepmiH  CcTa-
TUCTUKAJIBIK TapaJlybIHBIH MOJIAJJIBIK MOHIHE KepiTl-
POTIOPIIMOHAIIBI 3aHIBUIBIKTAPMEH ©3TepeIi».
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['eomoponOrHsITBIK KYPIBIMHBIH KYPACTUIITiH
OaramayiplH MOJIENiH, MOP(QOMETPUSIBIK OWiK-
TIKTEp apKbUTbl OepinreH Typi (3 popmyna)

T R

Rorax—HRmin

JIE)

MyHma h = — OMIKTIK MOHJEPIHIH MOJAJIbIBIK
MOHI, M.

Kep OemepeniH mimriH Kypymisl OenriiepiHiH
MaHbI3/Ibl KYPbUIBIMAAPbIHA MOJAJIb/IbI OJIIIEMICD
katajpl. HakTel Tapady MeH cumarramainap apa-
ChIHJIa MOJAJIbJbl CHIIATTaAMajap CTaTHCTUKAJIBIK
TaHayJIap IHAETT MaHbI3/bl IMITUPUKAJIBIK OJIIIEM
Ooubin TaObIIaaBL. Moga MeH JKALUTIKTIH MOJAIbIbI
MOHIIEpl opOip TapaidbIMHBIH Oip MOHII TYPaKTHI
ommeMi Ooiblll TaObUIanbl. bIkTHMan eJmeMHIH
MOJIaChl HAKTBl MOHJIEpP CEKUAI aca MaHbBI3/IbI
CaHIBIK CHITaTaMajapiblH Oipi, COHIBIKTAH OFaH
ColiKeC KEJETIH KUUIKTIH MOJAJIbJbI IlIaMajaphbl
SMIUPUKAJIBIK Tapally KePCETKIITepi apachlHaa
TEOPHSIBIK-aKIIapaT OJIIIeMl PETiH/IE KOJIIaHbLIa bl
(Kurmankozhayev, 2013: 460; Kurmankozhayev,
2014:775).

3epTTey HITHAKeTePi MEH OHbI TAJIKbLIIAY

Benepre ToH HyKTemep apachlHAAFBI apaxa-
IIBIKTBIKTB  KQJIBIITACTBIPYBl  JKOHE  OJIAp/IbIH
apachIHJIaFbl aPaKAIIBIKTHIKTBIH apTyblH CTaTHC-
TUKAJBIK ~Tangay Ke3iHae  HaTypalIbl-dKCIie-
PUMEHTAIIBIK OOBEKTI peTiHme penbedi Kypaemi
’KamOb1 001bIChIHBIH JKyasbl aydaHBIHBIH TayJIbI
JKepi alnbIHIBL. ByT 00BbeKTiIepIiH TyCiplTiMaepiHiH
HAKTBUIBI MaTepuaiapbl OOWBIHIIA OpBIHIAIFaH
tororpapusuiblk  kocrmap  1:2000 maciitaObiHa
ColKec acayFaH, 0J1 TOMOTrpadusIIBIK TYCIPUTIMHIH
Ka3ipri  epeXeCiHiH  TajanrapblHa  COWKeC
JaulbIHIaIraH.

Kam6pu1 06mbichl JKyanbl ayJaHBIHBIH TayJIbI
xepi (M 1:2000)

AR = TmaxXmin _ g9 7 (4)
1+3.2ign

Benep OwuIKTIriHIH aNfanmiKbl adbIPHIMBIHBIH
KBaJpaTBIHBIH OMIUPHUKAIBIK OJKHUTTIH — ecell-
Tey MoHIepi OoifpiHma (l-kecte) Koraphina
KOPCETUITeH Kep ayMaFbl OOMBIHIIIA YMITUPHKAIBIK
TapasyJapIsH TUCTOTPAPHUSITBIK KHCBIFBI

TypFeI3bUIFaH (1-cyper).

1-kecTte — buikTiKk MOHI TapadybIHBIH SMIIMPHKAJIBIK CUIIATTAMACBIHBIH CTaTUCTUKANBIK €Cerey HOTHKeC

Apaibik ApanbIKTBIH OpTara MoHi Kuinix Kuinikrik JKunakrainran KUUTKTIK
0-200 100 100 0,84 0,84
200 — 400 300 0,06 0,90
400 — 600 500 0,03 0,93
600 — 800 700 0,01 0,94
800 — 1000 900 0,94
1000 — 1200 1100 0,03 0,97
1200 — 1400 1300 0,02 0,99

118 1
AJBIHFaH CTaTUCTUKANBIK MAIIMETTEp OOMBIH- KopbITBIHABI

112 JKacaJbIHFAH THIICOTPAPUKAIBIK KHCHIK OOWBIH-
ma a"pIKTAJIFAHIal, Kypaeli Oepaepre TapairyIbIH
BIKTUMAJJIBIK JKUUTIKTEPIHIH PaJualiibl OH acCHM-
METPUSIIBIK  (OPMAIBIK KaJbIITacybl TOH EKEeHi
Oaitkamanpl. JKorapel Tayisl Oemep sKargaibIHIA
aJIFaIlKbl albIPhIM KBaJPaThl IIAMACHIHBIH HAaKThI
MOHJIEPiH Tapaybl JKEPriTiKTi )KepIiH 5Ka3bIKTHIKTHI
HeMece TeOei THNTepiHe KaThICTHI Oipiama
©3rePETIHIINIMEH SPEKIISIICHEIl, OJapblH Tapaay
JMara30HbIHA OipIiaMa acCCUMETPHSIIBIK e3repicTep
TOH OOJIBIT KeJesi.
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’Kympicta GenepaiH reoMopOIOTUSITBIK KYpPbI-
JTBIMBIHBIH KYPACTITITT JKoHE MOPGHOMETPHSITBIK
Oenriyiep aybITKYBIHBIH JCHICIIIIK KOPCETKIIITepi
MOJIEIIIIK Oaraaynap apKbUTbI TOJBIK CHITATTAIAThI-
HBI aHBIKTAIABL. JKep Oenepinia MophOMETPHSITBIK
OenrinepiniH, Oemep OMIKTIKTEpiHIH Tapany e3-
TepICTEPiHIH KOHE Jie TeOMOP(OIOTHSIIBIK KYpbI-
JTBIMIAPBIHBIH ~ ePEKIISTIKTEepi  apKBUIBI  TYpJIi
AyYBITKYJIBIK JICHIeHJIepi aHbIKTaTaThIHBI TY)KBIPBIM-
JIAJIIbI.

Journal of Geography and Environmental Management. Ne 4 (51) 2018 71



Kep GenepiniH reoMOpQOIOTHSITBIK KYPBUTBIMBIHBIH KYPACILTITiH Oaranay daicremeci

0,9
0,8 \\
0,6 \
0,5 \

= 0,4 \

'E 0,3 \

- —

= 0,2 \

Eé 0,1 \

0 i e—— ————
100 300 500 F00 Q00 1100 1200
PenvedTH OHiKTIE MoHOepIHIH [HCIIEp CHANBI eMIIen (A‘)zf'k

1-cyper — benep OMIKTIriHIH aqFamiKbl albIPbIM KBaApaThl MOHI OOMBIHIIIA
€CENTEIIHICH JUCIIEPCHS TaPATybIHBIH THIICOMETPHKAIIBIK KUCBIFBI,
YKamObu1 001BICHIHBIH Kyastbl aynaHbl OOWBIHINIA

Byl yCHIHBUIFAaH ToCUIT€ TOH aHBIKTAJIFaH
3aHIBUIBIK: <OKep Oexepi OWIKTIKTEpIiHIH IIaIIbI-
payBIHBIH JHCIECPCHSUIBIK ©JIIEMiI ©CKEH CalbIH
aybITKy KOpCETKilll Je Typa HpONOpLUUOHAIIbI
eceli, all aMIUTUTYNaJIbIK IEKTeMeNl e3repic MoHi
OCKEeH CalblH aybITKYJIBIK KOPCETKIIl JAeHreii
Kepl NpomopuUMOHAIABI TeMeHAeH Tycedi». by
3aHJBUIBIKTA OeJiepre TOH TAOUFHU 3aH/IBUIBIK JYPBIC
YKOHE THIMJ1 OpPBIH aJiFaH.

CoHbIMeH Karap, kep OenepiHiH KypbUIbIM-
JIapbIH 3ePTTEY apKbUIBI ONAPJBIH TYPJIEPi aHBIK-
TaJblll, AMCIEPCHsl ©JIIEeMIMEH aMIUTUTYAAIbIK
LIEKTEeMEeJl e3repic IIaMachlH KOJIZaHy apKbLIbl
xep OenepiHiH Mop(OMETpUSIIBIK OenrinepiHin
AyBITKYJIBIK KOPCETKIIIH Oaranay Tocii TybIHAa-
I6L. ByIT oylicTeMeH H aHaTMTHKAIIBIK HEeTi31 peTiHae
MOP(POMETPUSIBIK ~ MOHACPAIH  CTaTUCTUKAIBIK
TapalyblHBIH MOJEJBJAI LIaMackl MEH JUCIIEePCHUs

emmemi maimananpuiael. JKep OexepiHiH reoMop”
(hOJIOTHSUTBIK KYPAMBIHBIH KYPACTUTIKTIK CHITaTTa-
MacbIH OarasayIblH )KaHa YIrici, MOp(HOMETPHUSITBIK
Oenriiep/iH aybITKYJIBIK KOPCETKIll Oararamachl

KOHE  ONIApJblH ~ CTATUCTHKAJBIK  TapaTybIHBIH
mraMacel  OipKypaMabl — TYpJICHAIPY — Heri3iHue
QIBIH/IBL.

By ychIHBITFaH 9J1icTeMere Colikec aHbIKTaIFaH
3aHJIBUIBIKTAP: «XKep OellepiHiH reoMOP(OIIOTUSITBIK
KYPaMbIHBIH KYPAETLUTIK JeHreii MoppOoMEeTpHsITBIK
OeNriiepaiH aybITKy KOPCETKINIiHE >KOHE IIeK-
TEJIHIeH aMIUTUTYIAbIK ©3repic MOHICpiHE Typa
MIPOTIOPITUOHAIJIBI, Al OENTUIePAiH CTAaTHCTUKAIBIK
TapaybIHBIH MOHIHE Kepi MPOMOPIMOHANIBl 3aH-
JBUTBIKTAPMEH e3repe/ii». bysl 3aHIbUIBIKTap Teo-
MOP(DOJIOTHSIIBIK CAHABIK YJATUIEYye YCBIHBUIFaH
TACUI MEH 9[ICTEMEHIH THIMILUTITIHIH HETI3T1 Hamel
Ooabl.
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METOA AETEKTUPOBAHUS HEOTAHDbIX INMATEH
HA NMOBEPXHOCTU MOPA C
NMOMOLLUbIO MYAbTUCTIEKTPAAbHbBIX
KOCMHNYECKNX CHNUMKOB

B HacTosuieit pabote pacCMOTPEHO MpPUMEHEHUe 0ObEKTHO-OpMeHTUpPoBaHHOro aHaAnsa (OBIA-
Object-based Image Analysis) K MHOrocrnekTpaAbHbIM OMTUYECKMM AAHHbIM CPEAHEro paspeLleHmst
cnyTHukoB Sentinel-2A n Sentinel-2B ¢ ueAblo 06Hapy>keHMsI HEPTAHbIX PA3AMBOB Ha MOBEPXHOCTM
akBatopuun Kacnmiickoro mopsi. Sentinel-2A,B — eBponenickme CrnyTHUKM AMCTaHLMOHHOIO 30HAMPOBa-
HUS 3eMAM, KOTOPbIE BXOAST B KOCMUYECKYIO TPYMNMPOBKY CMYTHUKOB MO TAOGAAbHOMY MOHUTOPUHTY
oKpykatoLen cpeabl 1 6esonacHocTn «Copernicus». [NperMyLLIECTBO MCMIOAb30BaHMS 3TUX AQHHbIX B MX
NPeAOCTaBASIEMOCTH NOTPEOUTEASIM Ha BECTIAATHOM OCHOBE, B UX Pa3peLLeH 1 AOCTYMHOCTH B pesKMMe
peaAbHOro BpemeHu. B kauecTse nprmepa npoaHaAn3MpoBaHbl ABa CAyYasi pa3AmBa HehTH Ha akBaToOpUm
Kacnuitickoro Mopsi, B parioHe MectopoxkaeHuit «Hedptanble KamHum» 1 «Kawaran». LleAbto aaHHOM
paboTbl IBASAOCH ONPEAEAEHUE MECT M rpaHuL, HehTAHbIX 3arpsi3HEHUI B aKBaTOPUM Ka3axCTaHCKOro
cekTopa Kacnmickoro mMopsi ¢ MoMOLLbIO MYABTUCMEKTPAAbHBIX KOCMUYECKMX CHUMKOB. AAS AQHHOW
paboTbl npumeHsAcs aHaam3 OBIA, KOTOpbIi BKAOUYaAeT B ce6s1 NMPoLecc cermMeHTauumn (pasaeAeHms)
AASI OMPEAEAEHUSI COCEAHMX OObEKTOB Ha M300PAKEHMSIX, UMEIOLMX AHAAOTMYHbIE CMEKTPAAbHbIE
XapakTepucTukn 1 chopmy. OH COCTOSIA M3 HECKOAbKMX 3TAroB, B Pe3yAbTaTe BbIMOAHEHMS KOTOpPbIX
OMnpeAeAsioTcst HepTsHble 3arpsi3HeHMs Ha MOPCKOW MOBEPXHOCTMU.

KatoueBble cAoBa: HepTsHOe 3arpsi3HeHve, 0ObeKTHO-OPUEHTUPOBAHHbIM aHAAM3, MHOrOCTEeK-
TPaAbHble CHUMKWM CPEAHEro paspeLleHms.

2Deeva Yu.V., 2*Alpysbay M.A., 23Kaldybaev A.A., "?Gavruk S.V.

JSC National Centre for Space Research and Technology, Kazakhstan, Almaty
2SLLP «Institute of lonosphere», Kazakhstan, Almaty, e-mail: gislabkz@gmail.com
*Al-Farabi Kazakh National university, Kazakhstan, Almaty

Method for detecting oil spots on the sea surface by means
of multispectral satellite imagery

In this paper, we consider the application of object-based image analysis (OBIA) to the multispectral
optical data of the average resolution of the Sentinel-2A and Sentinel-2B satellites in order to detect oil
spills in the Caspian Sea.Sentinel-2 are European satellites for remote sensing of the Earth, which is part
of the satellite constellation for global monitoring of the environment and security «Copernicus». The
advantage of using these images in their availability to consumers free of charge, in their resolution and
availability in real time.As an example, we analyzed two cases of oil spills in the Caspian Sea, in the area
of the Oil Rocks and Kashagan fields. The purpose of this work was to determine the places and boundar-
ies of oil pollution in the waters of the Kazakhstan sector of the Caspian Sea using multispectral optical
satellite images. For this work, an OBIA analysis was used, which is a segmentation process to identify
neighboring objects in images that have similar spectral characteristics and shape.It consisted of several
stages, as a result of which oil pollution on the sea surface is determined.

Key words: oil pollution, object-based image analysis, multispectral images of medium resolution.
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MeTon JACTCKTUPOBAHUA He(i)TSIHBIX IIATEH Ha IMMOBEPXHOCTU MOPS € ITIOMOIIbIO MYJIBTUCIIEKTPAJIbHBIX KOCMUYECKUX CHUMKOB
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TeHi3 G6eTiHAEri MyHai AAaKTapblH MYAbTUCIIEKTPAAADI
CMYTHUKTIK CypeTTep KOMeriMeH aHbIKTay dAiCi

ByA >XymbICTa CypeTTiH HblcaHAbIK-O0araapAay aHaamsiH (OBIA — Object-based Image Analysis)
Sentinel-2A >xeHe Sentinel-2B cepikTepiHeH aAblHFaH KON CreKTpaAAbl OpTalla PyKCaTTbl ONTMKAAbIK,
MOAIMETTEPre namAaAaHy apkbiAbl Kacrmin TeHisiHiH GeTiHAeri MyHalMeH AacTaHyAapAbl aHbIKTay
MakcaTblHAA OpPbIHAAAFaH YAEpicTep KapacTbipbiAAbl. Sentinel-2A, B «Copernicus» aTTbl KopLuaraH
OpTaHblH, faAaMABIK, MOHUTOPMHIICI MeH Kayinci3airi OOMbIHIIA >KYMbIC >KacCalTbiH CEPIKTEPAIH
FapbIWTbIK, TOObIHA KipeTiH JXepAi apakalbIKTbiKTaH 3€PAEAEYAIH €YpPOMaAblK, CMyTHUr. ATaAFaH
MOAIMETTEPAI MaMAAAQHYAbIH apPTbIKLIbIAbIFbI — TYTbIHYLLIbIAQPFA TEriH TYPAE YCbIHbIAYbI, OAAPAbIH
>KOFapbl PYKCATTbIAbIFbI KOHE LLbIHAMbl YaKbIT PEXXUMIHAE ManAaAaHYLLIbIAAPFA KOAXKETIMAIAIM. Mbicaa
peTiHae Kacnuii TeHi3iHiH Cy aiAbIHbIHAQ MYHaMAbIH TOTiAYiHIH eKi Kafpaarbl, SFHM aTan anTKaHAQ
«MyHai TacTapbl» MeH «KalluaraH» KeH OpblHAAPbIHbIH ayAaHAAPbIHAQ TAaAAAMA >KacaAAbl. ByA JKYMbICTbIH
Makcatbl Kacnmii TeHi3iHiH Ka3akCTaHAbIK, CY alAbIHbl CEKTOpPbIHAAFbl MYHaMEH AaCTaHYAApPAbIH
OPHbIH >K8HEe lleKapaAapbiH MYABTUCIEKTPAAAbI OMTUKAAbIK, FapbILUTbIK CypeTTep apKblAbl aHbIKTay
6oAbIn Tabblraabl. MakcaTtka >kety yuwiH OBIA aHaAM3i nanAaAaHbIAAblI, OFAH COMKEC CypeTTe yKcac
CMeKTPaAAbIK cuMnaTTamara >KaHe MiliHre ue Kepuli HbiICaHAAPAbI aHbIKTAY YLLIH cerMeHTaLms (capasay)
yAepiciH KoApaaHaabl. OA GipHelle Ke3eHHEH TYPAbl, OHbl OpbIHAQY HOTMXKECIHAE TeHi3 GeTiHaeri

MyHaﬂMeH AACTaHYAQpP aHbIKTAAdAbI.

TyniH ce3aep: MyHalMeH AacTaHy, HblCaHaAblK-6afraapAay aHaAM3i, opTalia pyKcaTTbl Ker

CrMeKTpaAAbl cypeTTep.

BBenenue

CBoeBpeMeHHOEe OOHapyKeHHe He(DTIHBIX pas-
JMBOB MMeeT OOJIbIIOe 3HAUYeHHUe, Kak Jjsi Hedre-
pa3BeIKy, TaKk W JJIs 3alIUThl OKPYXKaIOIIEH cpe-
Iel. MynbTHCHIEKTpaJbHBIE ONTHYECKHE CHUMKH
JUCTAHIIMOHHOTO 30HJMPOBaHUS HEOAHOKPATHO
WCIOJIb30BAIACH JUJISl BBISBJICHUS CITydaeB pasiiu-
BoB He(TH Ha Mopckoit Bome (Carnesecchi, 2008:
710504-2; Palmer, 1994: 546-552; Klemas, 2010:
790-792). Bpi1o BBISBICHO, UTO Ul OOHAPYKEHUS
paznmuBa He()TH Ha TOBEPXHOCTH MOpPS Hamboee
3G PEKTUBHBIM SIBIISIETCS AWANa3oH 4actoT oT 440
10 900 am (Corucci, 2010: L782509-2-L782509-7).
OTOieck OT HE(PTIHOTO 3arps3HEHUSA, BHUIUMBII
Ha CITyTHUKOBBIX CHHMKaX Kak cepeOpHCTBIH, OT-
pakaeT CBET B IIUPOKOH CIEKTPabHOW 00JIaCTH
(Adamo, 2009: 6405-6406). Paznus TspKenoi Gppak-
UM HeTH OTpa)kaeTcsl Ha CHUMKaX KOPUYHEBBIM
LBETOM, JIOCTUTas MakcuMyma B oOyacti ot 600
1m0 700 aM, HEPTSIHOW MyCC BBITIISIIUT KPacHO-KO-
PUYHEBBIM M UMeeT NMHUKK B obOnactu Onmxe k 700
HM. HccrienoBanus He(TSHBIX Pa3iMBOB Ha MeJ-
KOBOJIbE TIOKa3aJio, YTO JJIS CHIpOH HEe(TH, a Tak-
XKe ISt JIerKuX (pakuuii HeTernpoayKTOB, TOHKas
IUICHKa He(TSHOTO pPa3liiBa MMEET aHaJOTHYHBIC
crieKTpanbHbIe XapakTepucTuku (Al-Hinai Khattab,
1993: 87-89). B paborax (Fingas, 1997:203-204;
Lu, 2008: 3937-3938), ycTaHOBIIEHO, YTO OpraHUYe-

CKHE COCJMHCHUS B MACISHBIX M MaCIISTHO-BOIHBIX
CMeCSIX MMEIOT XapaKTepUCTHKH IMOTJIOMICHUS, OT-
JIMYHBIC OT XapaKTEPUCTUK BOJIbI U 00J1aKoB. MoJie-
JUPOBAHUE, C BAPHHPOBAHUEM OIITUYCCKUX CBOICTB
BOJIBI M yYETOM Pa3NIUYHbIX (paknuid HeQTH, a0
HEKOTOpPbIE 00IIME paBUja; OYeHb TOHKHE HETsI-
HBIC TUICHKH 00JIee JIETKO 00HAPYKUBAKOTCS BOJIN3H
30HBI COJTHEYHOTrO OJMKa, a 0oJjiee TOJICTHIC TIJICH-
KH OTIPECISIOTCS MPHU yriax 0030pa OTJAMYHOM OT
30HBI COTHEeUHOTo Osmka (Mariano, 2011: 328-329).
JleTekTupoBaHUE JICHOK CPEIHEeH TOJIIMHBI 3aBU-
CHUT, IJIaBHBIM 00pPa30M, OT CHEHU(PUUSCKUX OINTH-
YECKUX CBOMCTB HE(PTH.

I/ICXOHHbIe JAHHBIC U METOAbI UCCJICTOBAHUSA

B paborax (Zhao, 2014: 13761-13762; Lee,
2016: 2491-2492) mpennoxkeH aNrOpUTM pacro3-
HaBaHUS IUICHOYHOTO HE(TSHOTO 3arps3HEHUs C
HCIIOJb30BaHWeM JaHHbIX DubaiSat-2 m Landsat
(OLI). B pabote (Kwarteng, 1998: 1652-1654) mo-
IOOpaHbl COOTHOIIEHUS CIEKTPAIBHBIX KaHAJIOB
JUTSL YIIYYIIEHHUs] XapaKTepPUCTUK pas3nuBa HePTH
Ha CIYTHHKOBBIX M300paxenusix Landsat 7 ETM.
Bbu10 ycTaHOBIIGHO, UTO HAMITYUIIIHIA PE3YJIbTAT JUIS
METEKTHUPOBAHUS HE(MTSHBIX Pa3IUBOB JacT pas-
HOCTh MEX/y KaHaJlaMu CO cpeiHel yacToToi 660
u 560 HM, aeneHne kaHajaoB 660 HM Ha 560 HM, a
TaKKe JieNicHue KaHana 825 um Ha 560 HM, ¢ mocire-
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IYIOUIMM MPOBEIECHHEM KOHTPOIHUPYEMOH IO MHK-
CEJIbHOM KITaCCU(UKAIIH.
OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3 H300pa-
xennit (OBIA) Taxoke mpumensiercst Asst oOHapyKe-
HUSl pa3yinBOB HE(TH, HO B OCHOBHOM, JJIsl pajap-
HBIX M300paXCHUN ¢ CHHTE3MPOBAHHOM amepTypoit
(SAR). Anaimuz OBIA 370 mporecc cerMeHTauu
JUTSL OTIPEJIENIeHNsI COCeTHUX OOBEKTOB Ha M300pa-
JKEHUSIX, MMEIOIINX AaHaJIOTUYHbIC CIEKTPalbHbIC
xapakTepucTuku u popmy. B padote (Karathanassi,
2006: 5237-5248) 6bu1 npumeneH ananu3 OBIA s
JIaHHbIX criektpomerpa MODIS. Pa3paboTan meron
OBIA nns oOHapyeHHs pa3nuBOB HEPTH C HC-
M0JIb30BAHUEM MYJIbTHCHEKTPAIBHBIX IaHHBIX BbI-

cokoro paszpemieHus, Takux kak Ikonos, QuickBird,
RapidEye n WorldView-2, a Takxke CITyTHHKOBBIX
N300paKEHUH CpEIHEro pa3pelieHus, TaKUX Kak
Landsat TM B pa6ore (Carnesecchi, 2008: 710504).

[pexie YeM NPUCTYIUTh K U3TI0KECHUIO METOIa
oOHapyXeHUsT He(TAHBIX Pa3IUBOB, OCHOBAHHOM
Ha 00BEKTHO-OPUEHTHPOBAHHOM aHAJIN3E, PACCMO-
TPUM BU3YaJbHYI WH()OPMATHBHOCTH MHOTOCIICK-
TpaJIbHBIX OINTUYCCKUX KOCMHUUYCCKUX CHUMKOB
CPEAHEro MpOCTPAaHCTBEHHOTO paspeleHus Senti-
nel-2A u Sentinel-2B.

Ha pucynke 1 npencraenenst RGB nzobpaxe-
HUs He(PTAHBIX pa3nuBOB B paiioHe «HedrsHbie
Kaman» n «Kamaran» 3a 31 mas 2018 roxa.

(©)

Pucynok 1 — RGB n3o0paxenus He(TAIHBIX pa3nuBoB B paiione «Hedrsusie Kamuny (a) n «Kamaran» (6)
3a 31 mas 2018 roma Crpenkamu yka3aHbl MecTa HETSHBIX pa3nuBoB. PparMeHT pasimsa
B paiione HedrenoObIBatomei miatdopmer «Kamarany yBenmdeH

B paiione nedrenoOrBatoeii mardopmser «He-
(dranpie Kamam» (pucynok 1 (a)) HedTsHOU CiMK
UMeeT OJISCTSILUM, pasyKHbIH, METAUNTMYECKUN OT-
TEHOK U IOKPBIBAET AOCTATOYHO OOJIBIIYIO IUIOLIAb.
Bce 5T0 npu3Haku HEaBHO MTPOM30ILEIIEro HedTs-
HOTO pa3ivBa, BCJIEICTBHE Mpolecca no0buu. Ha
pucyske 1 (0) BUIHO, YTO yXOAAIIee OT TUIATPOPMBI
cynHo «Kammaran» mpousBeno cOpoc OayIacTHBIX
BO/I, OTCIOJIa ¥ XapaKTepHble (JOPMBI U LIBET MIATHA.

Cnytauk Sentinel mmeer 13 cmexTpanibHBIX
KaHaJIOB, paCCMOTPUM IPOSABIICHUE HG(I)TSIHI)IX I~
TEH Ha HEKOTOPBIX M3 HUX. B cuHe-3eneHoil 30HE
cnekrtpa (xkaHansl 2,3, muamason 400-600 HM) OT-
MEUaeTCs 3HAUYUTEIBHOE OTPaKEHHE OT MOPCKOTO
JTHa, KOTOPOE IMPEISATCTBYET JACTEKTUPOBAHHUIO He-
(hraupIx pa3nmuBoB (pucyHOK 2 (a-r)). Ilpu yBenn-
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YEHWH JUTMHBI BOJHEI 10 660 HM, TOMEXH OT MOp-
CKOTO JIHAa yMEHbINATcA. Haumydime pe3ynbraTsl
MOJTy4aroTcsi B 00J1aCTH OT BEPXHEro KpPacHOro 0
OmmKHEr0 MH(PaKpacHOTO Iuana3oHoB. B sTom
JIara3oHe MOMEXH OT MOPCKOTO JIHA MUHUMAJIbHBI,
a pa3nuB HeTH 0TOOPaKAETCsl 3HAUUTEIBHO spUe,
4eM OKpy»karomasi Boja. Ha n3o0paxeHusx ¢ -
HOW BOJHBI Oonbiie 760 HM cHIDKaeTcs: Kodhhuim-
€HT OTpPaXKEHHUs BOJBI M MOSBIISIETCS JOMOJIHHUTEIb-
HBIA ITyM, YTO HAMHOTO CHMXaeT 3((HEeKTUBHOCTH
JEeTeKTUPOBaHUsI HePTAHBIX pa3iuBoB. Ha pucynke
2 TmoKazaHa TOCJIEAOBATEIbHOCTh H300paskeHUN
B JMana3oHe AMMHbBI BONHBL OT 490 mo 1375 M.
CrpenkaMu BbIICICHBI ()parMeHThI, Tie Hanboyee
SIPKO BBIPa)KCH HE(PTSHOW pa3iMB MO CPABHEHUIO C
OKpy>Karotieit BoJon (pUCyHOK 2 (11-3)).
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Pucynox 2 — M3o00paxenne GpparMeHTOB CHUMKOB CITyTHHKA
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«HedTsiabie KaMHI»

«Kamaran»

ty ) K: 5
o A ‘B\
) it s

|

(a) kanan 2 (449 um)

(1) kanan 3 (560 HM)

(n) kanan 4 (665 HM)

(k) kanax 5 (705 HM)

() xanan 6 (740 uM)

(u) xanan 10 (1375 um)

(o) kanax 10 (1375 um)

Sentinel-2 s paiioHOB ¢ HEYTSIHBIMH Pa3IUBAMH
IUTSL Pa3JIMYHbIX KaHAIOB

HavanpHbIM 3Tariom Jiyist MeToa 0OHapYKEeHUS
HEe(PTAHBIX pPa3IMBOB, OCHOBAHHOM Ha OOBEKTHO-
OpUEHTHPOBAHHOM aHallu3e, SIBISETCS CerMeHTa-
s uzoopaxenuit [133 (Fingas, 2012: 7502-7503).
CerMeHTamus 3TO MpoIecc OObEINHEHUS MHUKCe-
Jiel M300paKeHUs B MPOCThIC OIHOPOJHBIC 00b-
€KTHI CO CXOXUMU T€OMETPUUSCKHUMH KPUTCPUIMU
(Pelizzari, 2007: 1318). B mporecce cermMeHTaImu
Ha OCHOBE pPa3IMYHBIX MPOCTPAHCTBEHHBIX pa3-
pelIeHUil CIyTHUKOBOTO CHHMKa CO3JAr0TCsS He-
CKOJIbKO YpOBHEH ¢ 0OBeKTaMH H300pakeHUS B
pasHbix MacmrTabax. CerMeHTanus OCYIIECTBIIsI-
jJace B mporpamMmmMHOM oOecrneueHun eCognition.
Kpurepusmu, ncrionpzyemsiMu B eCognition mipu
CerMeHTallNH, SBISOTCS: 1) Macmrad, onpenens-
IO MaKCUMaJbHBIA pa3Mep OOBEKTOB; 2) 3Ha-
YeHUs 1BeTa U QOPMBI (C OTpPAaHUYCHHEM CYMMBI
3Ha4YeHHi He Oosiee 1, KOTOpbIe MPUAAIOT IPHOPH-
TET CNEKTPATbHOW OJTHOPOTHOCTH HUJTU XapaKTePH-
ctukaM (OpMBI; M 3) 3HAYCHHS CTIAKEHHOCTH U
KOMIAKTHOCTH (C cymMMoOi#l He Ooiee 1), KOTOpbIE
CBSI3aHBI C XapaKTEPUCTHKAMHU (OPMBI B CO3JIAI0T
WM OOBIYHBIE MITH KOMITAKTHBIE O0BEKTHI. [1epBHrii
YPOBEHb CErMEHTAIIUHU COJICPKUT HEOObIIHE 00h-
eKThl. BTopoii ypoBeHb — KpymHbIE 00BEKTHI. [IBa
YPOBHSI CErMEHTAIlMN HEOOXOAMMBI JJIsI BBIUHCIIE-
HUS Pa3HOCTEH XapaKTepUCTUK IPKOCTH OOBEKTOB
MEHBILEro pasMepa ¢ Oonee KpymHbIMH. Hipke
MIPUBOMATCS IMapaMeTpbl CerMEeHTAINH JIJIsl CO3/1a-
HUS IBYX YPOBHEH OOBEKTOB.

[lepBpIii ypoBeHb cermMeHTanuu (HeOOobIIHe
0OBEKTHI):

— 3HayeHusi Ui KaHAJOB C BBICOKHM IPO-
CTpaHCTBEHHBIM paszpemienueM (10 M) — xaHaibl
2,3,48=1

— 3HavyeHus sl KaHAJIOB ¢ HU3KHM MPOCTPaH-
CTBeHHBIM paspemeHueM (60 u 20 M) — KaHaJbI
1,9,11=0

Macitad = 10, user = 0,8, hopma = 0,2, Kom-
makTHocTh = 0,5, crinaxkennocts = 0,5

Bropoit ypoBeHb cermeHTanuu  (OoJbIIHe
O0OBEKTBHI):

— 3HaveHUs IS KAHAJIOB C BBICOKUM IPO-
CTpPaHCTBEHHBIM paspemieHueM (10 M) — KaHaBI
2,34,8=1

— 3HaYeHUs I KAaHAJIOB C HU3KUM IMPOCTPaH-
CTBeHHBIM paspemieHueM (60 m 20 M) — KaHaJBI
1,9,11=0

Macmtabd = 80, user = 0,1, dopma = 0,9, Kom-
nmakTHOCTh = 1,0, crnaxkerrocts = 0,0 (Kolokous-
sis P., 2018: 4-5).

Hcnonp3yss NpUBEICHHBIC BHINIE MTapaMETPBI
CEerMEHTAITNH, pa3Mep 00BEKTOB H300paKEHUS TIep-
BOro ypoBHs BapsupoBaiics oT 0,001 mo 0,15 xkm?,
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a 00BEKTHI U300paKECHUST BTOPOTO YPOBHSI BAPHHPO-
Banuck ot 0,3 1o 1,5 km?.

CrieyronyM 3TaroM IOCJe CEerMEHTAIUU SIB-
JISICTCST UCCIICJIOBAHUE PA3IMYHBIX OCOOCHHOCTEH
00BEKTOB M300paKCHHS B Pa3IUIHBIX JTHAITa30HAX
Y BBIYUCIICHUE CJICTYIOIINUX TapaMETPOB:

— HOPMaJIM30BaHHBII Pa3HOCTHBIN WHIEKC BOJIBI
(NDWI) (Xu, 2006: 3026-3027), mis Sentinel-2
dopMmysia BBITJSIUT cienyromuM oopazom (B2-
B11)/(B2+B11). NDWI paccuuTbiBaeTcst st TOTO
9TOOBI OTACIUTE U300paKEHUE CYIITH OT BOIBI Ha
CHUMKE;

— ortHomenne B2/B11(Ji, 2011: 6902-6906);

— StdDev (B2)*(B2/B11), B 5TOM OTHOIICHHUU
CUMTAETCS CTAHJAPTHOE OTKIOHEHHE JIJIsl OOBEKTOB

M300paKCHUS B KaHAJIE 2 U YMHOXKAETCS Ha MPEJIbl-
IyIIee BeIpayKeHHe.

Hcnonp3oBaHue HTOr0 COOTHOIIEHUS TIO-
3BOJISIET BBIJIETUTH 0OJiee BBICOKYIO SIPKOCThH HE-
(hTsTHOTO pasnuBa MO CPaBHEHUIO C OCTaIbHBIMU
oObekTamu. Takke, C TMOMOIIBIO COOTHOLICHUS
B2/B11 MoxHO OOHapyXuBaTh 00JacTH pasiiu-
Ba He(TH, HO BIAIH OT CONHEYHBIX OJIMKOB. Co-
BMECTHOE HMCII0JIb30BaHue oTHolueHud B2/B11 u
StdDev (B2)*(B2/B11) obecmneunBaeT HawWIyd-
e pe3yJbTaThl MpPU JNETEKTUPOBAHWHM HEDTS-
HBIX 3arpsI3HEHUM.

Ha pucynke 3 mpejcraBieHna o0imas cxema mMe-
toma OBIA, mis oOHapyXeHHUS Pa3IHBOB HEPTH C
UCIIOJIb30BaHUEM CHUMKOB Sentinel-2.

1 Oran 2 Jran 3 Jtan 4 Jtan
IIpedsapumenvras CermenTaris | NDWI - ©ymy
obpabomka ypoBeHs 1 |-
CNYMHUKOBLIX - B2/B11 Hedranoit
Ja
chumros Sentinel- >  pasnms
2A4.B CerMeHTaHZH " | StdDev(B2)* Her Mopckas
yposerb (B2/B11) J BOZA

Pucynoxk 3 — Cxema MeToz1a IETEKTUPOBAHUS HEPTSHBIX PA3IHBOB OCHOBAHHAS
Ha OBIA 11 onTHUeCKUX CIyTHUKOBBIX CHUMKOB Sentinel-2

CylecTByeT HEIOCTaTOK B UCIIOJIBb30BAaHUU
OJIMHOYHBIX M300paKEHUI: MOXKET MPOU30UTH 00-
Hapy>KCHHE JIOKHBIX PAa3IMBOB HE(THU U3-3a HEBBI-
COKOTO ypOBHS JTHA. DTO B OCHOBHOM IPOUCXOIHT
BOJIM3M TOOEPEkKbs,, HO MOXKET TaKKe MPOU30UTH
B pallOHax ¢ HU3KOW TIIyOMHOH B JPYTHUX MECTax.
Jlyummii cioco6 n30exarh ITUX OMNUOOK — NCTIOIb-
30BaTh MHOTO CIEKTpalibHbIE N300paXEHUSI U TPO-
CIIe)KUBATh, YTOOBI pa3iuB HEPTH OOHAPYKUBAIICS
TOJILKO Ha OJIHOM M300pa’kEHUH.

Pe3yabTarthl u 00cy:KkaeHus1

Ha cerompsammnuuii neHp OmHOM H3 HauboO-
Jiee aKTyaJIbHBIX AKOJIOTMYECKUX 3a/au SBISIETCS
KOHTPOJIb (OIepaTHBHOEC OOHApY)KCHUE M Kiac-
cudukaiys) 3arps3HEHUs OKpPYXKarolel cpessl
He(renpomykramu. Tak cHuMKH Sentinel-2 o0e-
CIICUYMBAIOT TMPOCTPAHCTBEHHOE M CIIEKTPAIHHOE
paspelnieHue s OOHAPYKEHUST Pa3IMBOB HE(PTH,
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MU TpeasiaraeMasi METOJOJIOTHS, IO-BHINMOMY,
JlaeT BO3MOXKHOCTbH MOJYYHUTh YCIELIHBIC PE3YIIb-
TaThl B CIly4ae €CTECTBEHHBIX yTe4YeK HedTH, a
Takxke coObITHI paznuBa HedTH. [Ipemnoxennas
METO/I0JIOTUSl O0OHAPYKEHHUS Pa3IUBOB HEPTH OC-
HoBaHa Ha Metonosioruun OBIA, koTopas cuuTaer-
cs hyHIaMEHTATbHOU. J{7IT HEKOTOPHIX OCHOBHBIX
¢GyHKIMH 00BEKTOB H300pa)keHHs (CTaHAapTHOE
OTKJIOHEHHE B OOBEKTe, Pa3HOCTh SIPKOCTEH IO
OTHOIIEHUIO K 0oJiee KPYNMHBIM OOBEKTaM U pas-
MepaM OOBEKTOB) HCIOJIB30BAIOCh METOJ| Kjac-
cupukanuy Ha ocHOBe mukcenel. [Ipemmaraemas
MHOTOBpeMeHHas Metonoyiorust OBIA nmana odeHs
TOYHBIC PE3yJIbTATHI.

[IpuMeHeHue JaHHONW METOI0IOTUH O3BOJIUT:

— OOHApYXKUTh MecTa 3arps3HEHUs HeDTHIO U
He(TAHBIMU TIPOTYKTAMU;

— OINpEACIUTh JOCTATOYHO TOYHO JUHAMHUKY
M3MEHEeHus (IUI0IIa b, IPAHUIIbI) Pa3jiuBa HEPTH HA
MOPCKOH MOBEPXHOCTH;
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— YCTaHOBUTh BO3MOXKHBIC MCTOYHWKH 3arps3-
HECHHSI.

CymectByeT OONBIION PUCK JIOKHOTO JIETEKTH-
poBaHMs HE(TSHBIX Pa3IMBOB B paiioHaX, OJHM3KO
PAcCIOJIOKEHHBIX K Oepery iU MpPOCTO Ha MENKO-
BO/IbE. DTO MPOUCXOJIUT M3-3a YBEIMYCHHUS KO-
(urueHTa oTpaskeHus: OT MOpcKoro jaHa. [list Toro

9TOOBI M30€XKaTh MOJMOOHBIX OMIMOOK JydYIlle TpO-
BOJIUTH JICTCKTUPOBAHHUE HA JIOCTATOYHO OOJIBIIOM
paccTosSTHUKM OT Oepera WM MCI0JIb30BaTh JaHHBIC
MHOTOBPEMEHHON ChEMKH.

B tabmume 2 mpuBeaeHBI HEKOTOPHIE IOPOTO-
BbIC 3HAYCHHUS K MapaMeTpaM, KOTOpbIe ObLIU BbI-
YHCIICHBI B TIPOIIECCE BIMOJIHCHUS allTOPUTMA.

Taéauua 2 — [Toporosele 3HaUEHUST ANTOPUTMA OOHAPYKEHHUSI HE(PTIHOTO 3arPsI3HEHNS 110 ONTUIECKAM MHOTOCTIEKTPAIbHBIM JaH-

HbIM Sentinel-2

Pacuernbie mapamerpol IToporosbie 3HaUeHUS Knacc
NDWI >0.4 (0.35-0.45) Bona
StdDev(B2)*(B2/B11) >135 (130-140)
ortHomenue B2/B11 >13(12-14)
HedrsiHoe 3arpsizHeHne
[Tnomans B nmukcessx >20 (19-21)
Paccrosiaue ot 6eperoBoii TMHIN >350 (300-400)

BriBoabI

B xoHeuHOM HWTOTE CIEAyeT OTMETHTh, YTO HC-
CJICZIOBAaHME HOCHUT INPEIBAPUTEIIbHBIN XapakTep U
OoJjee TIIATEIHHO PACCMOTPETH MOPOTOBBIE 3HAYE-
HUS aJITOPUTMa 0OHApPYKEeHHU HEPTIHOTO 3arpsi3He-
HUS TI0 ONITUYECKUM MHOTOCIIEKTPAIbHBIM JaHHBIM
Sentinel-2. WccrnemoBanus B 3TOM HalpaBICHUH
OyZyT TPOJOIKEHBI C TPUBJICYCHUEM OOJIBILIETO
KoJimuecTBa JaHHbIX [[33, UX CTaTUCTUYECKOTO aHa-
T34, C LENbIO MOBBIIICHUS BEPOATHOCTH JIETEKTH-
poBaHUs HE(TIHBIX 3arps3HEHUN M €ro MpaKTHye-
ckoro npuMeHeHus. llpeaBapurenbHbie pe3ynbTaTbl
CUMTAIOTCS YCTICNTHBIMHU ¥ TIOCJIEIOBATEIBHBIMH, C
BBICOKOM CTETIEHBIO MPUMEHUMOCTH K JPYTUM CITyT-
HUKOBBIM m300paxkeHusiM Sentinel-2. JlanpHeliee
TECTHPOBAHME W MPaBWIIbHAS HACTPOIiKa mpe/ara-
eMOl 00BEKTHO-OPUEHTUPOBAHHOW METO0JIOTUH

JIOJDKHBI TIPOBOJIUTHCS C MCIIONIb30BAHUEM KOPPEK-
K aTMocdepsl U Ha3eMHBIX AaHHBIX. ATMochep-
HBIC TIONPABKU SIBJISIOTCS OYCHb BAXKHBIM 3TANOM
MIpEABAPUTETHLHON 00pabOTKH B AUCTAHIIMOHHOM
3OHAUPOBAHUH, HO CYIIECTBYIOIIUC AJITOPUTMBI JJIsA
AKBATOPHI BCE €IIe DKCIIEPUMEHTATIBHBI U TIOATOMY
HE UCIIOJIb30BAIUCH HA JIAHHBI MOMEHT, HO JIOJDK-
HbI HCIIOJIBb30BAaTHCA B 6yI[yHII/IX OKCIICpUMCHTAaX.
JlaHHbIE HA3eMHOW JOCTOBEPHOCTH HUMEIOT (yH-
IaMEHTaJIbHOE 3HAUCHWE I Pa3paboTKH 000
METOA0JIOrMHU JUCTAHIMOHHOI'O 30HAWPOBAHUA, HO
B CJIyuae pasinBOB HE()TH OYEHBb CIIOIKHO OpraHu-
30BaTh M OCYIIECTBIATH Takou cOop maHHBIX. Oc-
HOBHasA IpHUYUHA 3TOr'0 3aKJIO4YacTCsa B TOM, YTO
CYIIECTBYIOT a0COJTFOTHBIC OTPAHUYCHUS B OTHOIIIC-
HUH DKCIIEPUMEHTOB ¢ He(DThIO B MOPCKOH Bojie, U
MMO3TOMY KTO-TO HOJI’KCH 6I)ITI> T'OTOB I[eI\/'ICTBOBaTI)
TOJIBKO TOT/1a, KOTJIa MPOUCXOIUT PA3IIiB HEPTH.
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CLIMATIC CONDITIONS AS AN ELEMENT
OF ASSESSMENT OF THE RECREATIONAL POTENTIAL
OF LAKES IN KAZAKHSTAN

Climate is one of the elements of assessment of the recreational potential of lakes and natural ob-
jects. Generally influence of climate is manifested through human reaction to the weather, in particular,
light, day length, total solar and ultraviolet radiation, air transparency, temperature and humidity, wind
speed, cloudiness and etc. These indicators determine the degree of favorability for various types of rec-
reation. The article provides climatic assessment of lakes for eco-tourism, excursions and beach tourism.
The territory of Kazakhstan was zoning in accordance of duration of a comfortable period for three tour-
ism types. Caused by lack of data about the water temperature for reviewed lakes (Markakol, Zhaisan,
Inder, Kolsay lakes, the Caspian Sea, Shaitankol, etc.) we used intervals of comfortable air temperatures,
according to which the water surface should be sufficiently heated for the beach tourism activities. For
individual lakes in Kazakhstan with high recreational value as example of different latitudinal and high-
altitude zones for each type of tourism was done detailed analysis of comfort temperatures during the
warm period (April-October). For each type of recreational activity were compiled maps of the duration
of a comfortable period on the territory of Kazakhstan, what makes it possible to identify promising types
of tourism near objects of touristic interest.

Key words: lakes, eco-tourism, excursions, beach tourism, comfortable period.
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KanmarTbik xxaraai KasakcTaH KOAAepiHiH,
pPeKpauMsIAbIK dAeyeTiH 6aFraray KOMMOHEHTI peTiHAe

XKaAnbl TabuUFK HbiICAaHAQP MEH KOAAEPAIH peKpeauusiAbiK, dAeyeTiH Gararay KOMMOHEHTTepiHiH
GipiHe KAMMAT >kaTaAbl. KAMMATTbIH eH >KOfapFbl 8cepi apaMHbIH aya-paiibiHa Peakumsicbl apKblAbl
KepiHeAi. ATan alTKaHAQ, OA >KapbIKTaHAbIPY, KYHHIH Y3aKTbIFbl, XXMbIHTbIK, KYH YX8HE YAbTPAKYAriH
paAMaLMsHBIH, TYCYi, aya MOAAIPAITi, TeMnepaTypachl MEH bIAFAAAbIFbI, XEA SKbIAAAMABIFbI, OYATTBIABIK,
>kaHe T.6. bya kepceTkiwTep pekpeaumsiHbiH 8p TypPiHE KOAAMABIAbIK, AEHIeMiH aHbIKTanAbl. Makarasa
KOAAEPre TYPU3IMHIH 3KOAOTMSIAbIK, IKCKYPCMSIABIK, >KaFraXKaMAbIK-LIOMbIAY TypAepiHe OaiAaHbICTbI
KAMMATTbIK, 6araAay >KacaAbif, TYpW3MHIH OCbl TYPAEpIMEH aMHAAbICY YLWiH KOAalAbl KEe3eHHiH
Y3bIKThIFbl GOMbIHIIA KasakcTaH aymarbiH 30HaAay >KYpPrisiaai. KapacTbIpbiAbin OTbIpFaH TYpPUCTIK
MaHbI3bl 6ap keaaep (Mapkakea, XKancaH, Muaep, Keacait, Kacnnii TeHisi, LiaitaHkea T.6.) 60mblHLLA
MOAIMETTEPAIH 6GOAMayblHa Kapan, >KaFaykalAbIK-LIOMbBIAY AEMAAbICbl YIIiH Cy 06eTi >KeTKiAiKTi
SKbIAbIHATbIH, ayaHblH, KOAQMAbI TEMMEPaTypaAblK, MHTEpPBaAbl GOAIHAIL. Ka3akCTaHHbIH pekpeaumsAbIK,
KYHADBIAbIFbI 6ap, SPTYPAI EHAIK >KoHe OMIKTIK GerpeyAepAe OpHAAACKAH >KEKEAEreH KOAAEPiHiH
MbICaAbIHAQ, >KbIAbl KE3EHAEP apaAbIFbIHAA (COYIp — KasaH) Typu3aMHiH ap6ip Typi yWiH >KaH->KaKTbl
TAAAQY >KacaAblHAbl. PekpeaumsAblk, KbISMETTIH opb6ip Typi YLWiH, TYpPUCTIK KbI3bIFYLLbIAbIKTAP
TybIHAQTaATbIH HbICAHAAQP MaHbIHAQ TYPU3MHIH GoAallaFbl Gap TYPAEPiH COMKECTEHAIpYre MyMKiHAIK
6epeTiH, KasakcraH aymarblHAQFbl KOAAMAbI KE3EHAEP Y3aKTbIFbIHbIH KapTachbl KYPaCTbIPbIAAbI.

TyiiiH ce3aep: KOAAEP, SKOAOTUSIABIK, IKCKYPCUSABIK, LLIOMbIAY-)KaFaXKanAbIK, KOAANAbI KE3EH,
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KAanmaTtuueckme yCAOBUS Kak KOMIOHEHT OLLeHKM
peKpaLMOHHOro noteHuMasa osep Kasaxcrana

OAHUM 13 KOMMOHEHTOB OLIEHKM PeKPeaLMoHHOro MOTeHUMaAa 03ep M MPUPOAHbIX OOBHEKTOB B
LLEAOM, SBASETCS KAMMAT. HanboAabluee BAMSIHME KAMMATA MPOSIBASIETCS Yepe3 peakumio YeAoBeka Ha
MoroAy, B YaCTHOCTM OCBELLLEHHOCTb, MPOAOAXKNTEABHOCTb AHSI, MOCTYMNAEHNE CYMMAPHOM COAHEUYHOM
M YAbTPA(MOAETOBOM paAMaLMM, MPO3PAYHOCTb BO3AYXa, Temrieparypa M BAQXHOCTb BO3AYXQ,
CKOPOCTb BeTPa, 0OAAQUHOCTb U AP. A@HHbIE MOKA3aTEAM OMPEAEASIIOT CTerneHb OAAronpPUATHOCTU AAS
pa3AMYUHBIX BUAOB pekpeaummn. B ctaTtbe npoBeaeHa KAMMaTHUeCKas OLLeHKa 03ep AAS SKOAOTMYECKOrO,
3KCKYPCUMOHHOIO, KYMAAbHO-TIASP)KHOTO BMAOB TypM3ma WM MPOBEAEHO 30HMPOBAHWE TeppuTopuU
KazaxcraHa no AAUTEABHOCTM KOM(POPTHOrO Neproaa AAS 3aHATUIA AQHHBbIMU BUAAMM Typu3ma. Beuay
OTCYTCTBUS A@HHBIX MO PacCMaTPUBAEMbIM 03epaMm, MMEIOLLME TYPUCTCKYIO 3HAYMMOCTb (MapkakoAb,
XKarcaH, MHaep, Koacainckme o3epa, Kacnmrickoe mope, LlantaHkoab m aAp.) o TemnepaType
BOAbI, ObIAU BbIAEAEHbI MHTEPBAaAbl KOMOPTHbBIX TeMrepaTyp BO3AyXa, COrAACHO KOTOPbIM BOAHast
MOBEPXHOCTb AOAXHA ObiTb AOCTAaTOYHO MPOrpeTa AAS KyMaAbHO-MASKHOIO OTAbIxa. Ha npumepe
OTAEAbHbIX 03ep KazaxcTaHa, MMeloWwmMX pekpeaLoHHYI0 LLeHHOCTb, PACroAaraloLLmMxcs B Pa3AMUHOM
LLUIMPOTHOM M BbICOTHOM MOSICHOCTU, MPOBEAEH AETAAbHbIA aHAaAM3 COCTaBASIIOLLMX AASI KQXXKAOIO BUAA
Typv3Mma 3a TEMAbIiA Nepuoa (anpeab — oKTA6pb). AAS KQKAOIO BUAQ PEKPEALMOHHON AEATEABHOCTU
COCTaBA€EHbI KapTbl AAMTEABHOCTW KOM(OPTHOrO Neproaa Ha Teppmtopun KasaxcraHa, YTo NO3BOASET

MAEHTU(MLMPOBATL NEPCNEKTUBHbBIE BUABI Typr3ma BOAM3M 0OBEKTOB TypuHTEpeca.
KAroueBble cAoOBa: 03epa, 3KOAOIMUECKUM, SKCKYPCMOHHbIN, KYMAAbHO-MASDKHBIA, KOMKOPTHBI

nepuoA.,

BBenenue

B Kazaxcrane nacunthiBaercst Oonee 48 ThICSY
0OJIBIINX U MaJIbIX 03ep ¢ OOIIeH BOJHOW MOBEPX-
HOCTBIO Oonee 45 Thicsay kM2, [lo TeppuTopun pe-
CIyOJIMKH 03epa UMEIOT HepaBHOMEPHOE pacmperie-
JIEHUE, B 3aBUCUMOCTHU OT KIIMMATHUECKHUX yCIOBUN
KOJIMYECTBO O3€p YMEHBINAETCA C CeBepa Ha IOr.
HawnGompmielt 03¢pHOCTBIO TEPPUTOPHH OTIHYACT-
csl ceBepHas 4acTh pecrnyOsuku (45% Bcex o3ep),
Ha TEHTPAIBHBIA U F0XKHBIH PETHOHBI TPUXOAUTCS
36%, B OCTaNBbHBIX PErHMOHAX HAXOJIUTCS TOJIBKO
19% o3zep. Ilo uncneHHOCTH MpeolIagar0T Majble
o3epa rIonaapo MeHee 1 kMm%, uto cocrannset 94%
o3ep. [lourn Bce o3epa GeccTOUHbBIE M OTIUYAIOTCS
pe3kuM KoJsiebanueM ypoBHs Bojisl. O3epa ¢ miomia-
ner0 100 kM? 1 6onee 3anuMaror 60% o0mei mwio-
aay 03ep pecryONuKd M HacuuThiBaeT B Kazax-
crane 21 ozepo (Kacnuiickoe u Apanbckoe mops,
o3epo banxam u mip.). KomudecTBo 03ep mioraso
6onee 10 km? —297.

B ycnosusx Kaszaxcrana, KOTOpbIi HE uUMeeT
BBIX0JIa K MOPIO, 03€PHBIC JTaHAIIAPTH COCTABIISIOT
OJIHY W3 TJIaBHBIX 30H BOJHOTO OT/ABIXa U TypH3Ma.
C KaXIpIM TOAOM 3HAYCHHE ITOW 30HBI BO3pacTa-
€T: K 03epaM TIrOTEIT JIOMa OT/bIXa, CAHATOPHUU U
KypOpPTBI; 03epa CTAHOBITCS MECTOM IPOBEICHUS
MPa3JHUKOB, ()eCTUBAJICH, TYPUCTHUCCKUX CIICTOB;
Ha oO3epax peryJsipHO MPOBOJSATCS PHIOOJIOBHBIC
CIIOPTHBHBIE COPEBHOBAHUS H TIP.

ISSN 1563-0234

OmHUM U3 TIIABHBIX PECYPCOB, 00YCIIaBINBaIO-
[IUX TPOCTPAHCTBEHHYIO OPraHHU3aIHUI0 PeKpeariiu
U BpEeMsl €ro MPOBEJICHHUS Ha 03€pax sIBISCTCS KIIH-
Mat. Haubosbliee BIMSHUE KIMMAaTa MPOSBISCTCS
Yyepe3 peakiifio YeJI0BeKa Ha MOTro/1y W BECh KOM-
IUIEKC Teo(PU3MUECKUX U METEOPOJOTrHUECKUX dJIe-
MEHTOB (OCBEIICHHOCTb, MPOJIOJKUTEIBHOCTD JHSI,
MOCTYIJICHUE CYMMAapHON COTHEYHOH U ynbTpadu-
OJICTOBOH pajMalii, Ipo3pavyHOCTh BO3AyXa, TEM-
reparypa M BJIQKHOCTh BO3/yXa, CKOPOCTh BETpa,
oOxagHOCTh W Ap.) TpeboBaHUS K MOTO/E 3aBHCAT
OT CE30HOB I'0J1a ¥ ONPEACISIOT Pa3IMuHYH0 OLICHKY
CTETCHU OJIArONPUSITHOCTH JIJISl PA3JInYHBIX BUJIOB
peKpearuy.

MartepuaJibl U METOABI UCCIETOBAHUS

Ornenka KIMMAaTHYECKUX PECypCcOB TEPPHUTO-
puu, KOM(OPTHOCTH KIMMATUYCCKUX YCIOBUH JIJIS
peKpeanuy, uX BIUSHIE Ha OPTAHW3M MHOTHMH aB-
TOpaMH MIPOU3BOAMUTCS IMOCPEICTBOM OMOKINMATH-
YECKUX HUHJEKCOB, KOTJa PsiJ METECOPOJIOTHUECKHUX
BEIIMYMH TPUBOJIAT B eAMHBIN mapametp (PycaHos,
1961, 1989, 2004; MuukoBckuii, 1985; Apxurosa,
2006; boratkun, 2006; Tenemr, 2011; FOmmuna 2013).
Taxkxe OIleHKa KIMMaTHYECKHX PECypCOB MOXKET
[IPOU3BOAUTHCSA MO(AKTOPHO, HA OCHOBE OT/EC/Ib-
HBIX METEOpOJIOTHYecKux mapamerpoB (I'puropne-
Ba, 2003; Aunnpees, 2009; Ucaesa, 2009; Yan Fang,
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Jie Yin, 2015; Mailly, 2014; Daniel Scott, 2001;
Amelung, 2006).

Jiist OLIEHKH TYPHCTCKO-PEKPEAllMOHHBIX pe-
cypcoB KiuMaTa o3ep Kasaxcrana HaMu BBIJEICHBI
TP MHTEpBaJIa THEBHBIX Temiieparyp (CrpaBodHHK
o kumary Kaszaxcrana, 2004), cormacHO KOTOPBIM
MOKHO ONpPEACINTh KOM(POPTHOCTh YCIOBHUH IS
Pa3BHTHS TOTO WJIM MHOTO BHJA TYPUCTCKOW Jesi-
TeNnbHOCTH, (Tabm. 1).

Tabauna 1 — MaTepBansl KoMQOPTHBIX TeMIepaTyp Ui pas-
JIMYHBIX BUJIOB TYPUCTCKOM I€SATEIBHOCTH

Bun typucrckoit
JeATeTbHOCTH

Jlnana3oH KOM(pOPTHBIX
TeMIeparyp

mroc 15,1 — mmoc 20,0 °C
mwiroc 20,1 — mroc 25,0 °C

mwitoc 25,1 — mwmroc 35,0 °C

DKOJIOrHYEeCKUI

DKCKYpPCHOHHBIN

KynanpHO-mIspKHBIN

Haubonee xomdopTHBIC THEBHBIC TEMIIEPATyPhI
JUTSL Pa3BUTHS HKOJIOTHYECKOTO TYPU3Ma, TTo/IpasyMe-
BAKOIIICTO aKTHUBHBIC BHBI TypHCTCKOﬁ JCATCIIBHO-
cTH (TIENICXO/IHBIC W BEJIOCUTICTHBIE TTOXOIbI) BOJIH-
3 03ep, NpUHAIISKAT TUara3ony ot mioc 15,1°C
no tmoc 20,0°C. KomdopTHbIE THEBHBIE TeMIIe-
patypsl JUIS OpraHU3alH SKCKYpCHi (B T.4. OpPHU-
TOJIOTHYECKUX W JIPYTUX HAYYHO-TTO3HABATEIHHBIX
TYpPOB) M JIETHETO PHIOOJIOBHOIO CE30HA Ha BOJIO-
€Max, BBHJy OTCYTCTBHS BBICOKMX (DU3NYECKUX Ha-
Ipy30K, IpUHAIIEKAT nuana3ony ot moc 20,1°C no
wiroc 25,0°C. [l onpenenenrs KOJInIecTBa JHEH ¢
ONaronpUATHBIMU yCIOBUSMHU JJISI PA3BUTHS KyTallb-
HO-TUISDKHOM pEeKpeariy BbIJIENIEH Uara3oH JTHEeB-
HBIX Temreparyp ot rmoc 25,1°C no mmoc 35,0°C.

B cBoro ouepens Takme mapamMeTphl Kak Ocaj-
KA ¥ BETEp 3a4acTyl0 SIBISIOTCS JUMHTHPYIOIIH-
MU (aKkTOpaMH, Ha)Ke €CIU TeMIIepaTypbl COOT-
BETCTBYIOT BBLICICHHBIM HHTepBasiaM. C yderom
BIIQ)KHOCTH U BETPa, TETUIOONIYIIEHUS MOTYT OBITH
3HaYHUTENILHO HIKe. OcaZKi B CBOIO O4epe/Ib TAKKE
00yCIaBIMBAOT AUCKOM(OPT JIJIs OTIIBIXAIOIINX, B
3HAYUTENFHOW CTENeHH ISl KyMaJbHO-TUIHKHOTO
oTAbIXa. B 1aHHOM ciy4ae MOXHO HCIOJIBb30BaTh
TaOJIUIBI C JAHHBIMU O TIOBTOPSIEMOCTH CKOPOCTEH
BeTpa > 6 M/C (Y4NCI0 THEH C CHIIBHBIM BETPOM) U
MTOBTOPSIEMOCTH OCAJIKOB > 1 MM.

CornacHO BBIJICIICHHBIM IapamMeTpaM JlaHHbIC
paccMaTpUBAIIMCH 32 TETUIBINA TIepro/T (arpeis — OK-
TSOpB) A Kaxaoro o3epa. JlaHa moBTOpsieMOCTh
HEOOXOJMMOr0 JIMana3oHa JAHEBHBIX TEMIIEpaTyp
JUIS KaXJIOTO BHJIa TYPUCTCKOW [ESTEILHOCTH B

JHSIX OTIEJIBHO 3a Kaxnuelid Mmecsu. [lpu sTom He-
00X0IMMO TIOMHUTH, YTO JUUIsl OPTaHHM3aIMH TOTO
WIM MHOTO BHJA OTIbIXa BaXKHBIM MapameTpaMu
SBISIIOTCS. MUHHMaJbHBIE W MaKCHMajbHbBIE TEM-
nepatypsl Bo3myxa. Tak Juisi opraHu3aiy moxoaa
Ba)KHBIM aCIIEKTOM SIBJISICTCSI HU3KUE TEMIIEPATyPhl
HOYBIO MPH AHEBHBIX MOJIOKHUTEIbHBIX 3HAYCHHUSIX.

[lo xapakTepy BIHSHHS BOJIOEMOB Ha METEO-
poJOorHYeckue TapameTpbl BBIACISIIOT JBE 30HBI
BIIMSIHUS: TIOCTOSIHHOTO W cuibHOTO (1-3 kM), cia-
Ooro u Hecucremarmueckoro (3-5 km). OgauUM 13
[1apaMeTPOB, HA KOTOPBIM aKBaTOPUU B HEKOTOPOH
CTETEHH UMEIOT BIUSHHUE — 3TO TEMIIEpaTypHBIH pe-
*uM. Tak, BECHOI U B HaUaJIe JIETa 33 CUET BIUSHUS
BOJIHOW TIOBEPXHOCTH MPUJICTAIONIAS TEPPUTOPHS
OXJIaXKJIaeTCs, @ B KOHIIE JIETa U OCEHBIO HAINYHE
BOJOEMa co31aeT oTerutomuid dddext. BoOmm3u
BOJIOEMOB, HOYbIO, TEMIIEpaTypa Bo3ayxa Ha 2-3°C
BBIIIIE, YeM B HECKOJIBKUX KHJIOMETpax OT Oepera.
JlHem BojoeM MOHIKAEeT TeMIepaTypy BO3ayXa Ha
2-4°C. [ToMUMO ATOTO HaJTUYHE BOJHON IMMOBEPXHO-
CTH TIPOSIBIISICTCSI B CTETNICHU YBJI&KHEHHUSI BO3/IyXa
Y YMEHBIIIEHWH 3arbUIeHHOCTH. Pa3HOCTH Temre-
paTyp MOJCTHIIAIONICH MOBEPXHOCTH (BOJa/CyIiia)
00ycIaBIMBalOT HAJIMYWE MECTHBIX BETpoB. Tak, B
CYTOYHOM XOjie HaOIrogaeTcsi yMEeHbIIEHHE CKOPO-
CTHU BETpa JIHEM M yCWIIEHHE HOYbIO. B pailoHax co
C1a0bIMH BETpaMH (10 2 M/C) MOSIBIISIIOTCS WK YCH-
nBaroTcs Opusbl (KoOpmmresa, 2008).

Pe3yabTathl u 00cy:x1eHue

CornacHo kapte «/mTensHOCTh KOM(POPTHOTO
MepHoAa JUIsl SKOJOTMUECKOTo BUAA TyprU3Ma» Hau-
OoJiblIasl MPOJOIKUTEIBHOCT OTMEUAIOTCS B Paid-
one Kombcaiickux o3ep m o3epa Mapkakomnb (58 u
60 nHE#, cOOTBETCTBEHHO). XOTSI MOBTOPSEMOCTb
BBIJICJICHHBIX JMAIa30HOB AJSl OTHENIBHO B3SATOIO
MecsIia MOXKeT He TPEeBbIIIaTh KOJIUYECTBO THEH Ha
JIPYTHX 03epax, HO B IIEJIOM 3a BECh paccMaTpHUBa-
eMbIi TIepuo/1 3HaueHus Bhllle. Hanmensbas mnpo-
JIOJKUTEIHHOCTh OTMEYAeTCs Ha I0Te, B ITyCTBIHHOM
3oHe (Manblit Apan) (puc. 1).

B coorBercTBHE C BBIIEICHHBIM AHANA30HOM
KOM(OPTHBIX JHEBHBIX TEMIIEparyp — JJs opra-
HU3AIMU SKCKYpCHH HauOOJbIIasi TOBTOPSIEMOCTh
otMeuaercs B palone Komnbcaiickux ozep, Kacnuii-
ckoro mops, ozep: [laitankon, Kapacop, XKaiican,
PHUCYHOK 2.

B menoM, /Ui TaHHOTO BHJA TYPUCTCKOH Aes-
TEJIBHOCTH I NPEIrOPHBIX PAaHOHOB, CEBEPHOMU
gacty Kazaxcrana n npuOpexnoii yactu Kacrmii-
CKOT'O MOpsI TIOBTOPSIEMOCTh KoyieOaeTcss oT 45 mo
63 nHeit.
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Pucynok 2 — J{nuteasHOCTS KOM(MOPTHOTO MEpHOJIa ISl SKCKYPCHOHHOTO BU/IA TypU3Ma, THU

CornacHO pHCYHKY 3, OJaronpusTHbIC YCIIO-
BUS JIJIS1 pa3BUTHS KYTATBHO-TISHKHON peKpearny ¢
HaWOOJBIICH MPOIOIHKUTENBHOCTRIO 102—110 aHElH
oTMeuaercs Ha o3epax bunukonbs, Akkonb, Cachik-
kouib, KampicTeiOac. COOTBETCTBEHHO HAaMMEHBILIHE
3HAuUCHUs OTMEeYaroTcs B paiione Kombcaiickux
03ep u BOIM3M 03epa Mapkakoib, TJe AHAIa30HbI
KOM(OPTHBIX TEMIEpaTyp MOIXOASAT B OOJbIIEH
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CTENEHU ISl SKOJIOTHYECKOT0 U JKCKYPCHOHHOTO
BHJIOB TYPUCTCKOU AesiTeNbHOCTH. Temneparypa Ha
MTOBEPXHOCTH BOJIBI 03epa MapkaKkoJib Ha MEJIKOBO-
IIbe HEMHOrO BbIlIe, yeM Ha Konbcailckux o3epax
(tutroc 16—-17°C), HO Bce ke BOJA HE TIPOTPEBACT-
csl 10 TeMmrepaTyp KOMGOPTHBIX I KyIaHUs, YTO

00yCIJIOBJIEHO TJaBHBIM 00pa3oM reorpaduieckum
IIOJIOKEHUEM.
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Pucynok 3 — JliutensHOCTh KOM(OPTHOTO MEPHOA JUTS KyalbHO-IUISHKHOTO BUJIA TYpU3Ma, THU

Ha npumepe otnensHbix o3ep Kaszaxcrana,
MMEIOIINX TYPUCTCKO-PEKPEAMOHHYIO II€HHOCTD,
pacroJiararomuxcsi B pa3aIu4HoONd IUPOTHOU U BbI-
COTHOM MOSICHOCTH, MPOBEJIEH AETalbHbII aHAIU3
COCTaBJISIOMINX JIJISI K&KI0TO BUA TypHU3Ma 3a Tell-
JIBIA Iepuon (ampesb — OKTSIOPb).

Teppurtopus ozepa Kamvicmwibac, pacnonara-
FOIIAsACS B ITYCTBIHHOM FOJKHOM 30HE XapaKTepusy-
IOTCSI BBICOKOH MOBTOPSIEMOCTBIO JTHEH ¢ KOM(POPT-
HBIMH TEMIIEpaTypaMu Ul KyNaJbHO-IUISKHOTO
orneixa. B Mae ormedaercs 17 mHeilt, B ceHTIOpe
15 nueit. B neTHnit nepuos moBTOPSIEMOCTh KOJeO-
sercst ot 20 aHeil B utone 10 23 nHEH B aBrycre.
3a Bech paccMaTpHUBAE€MBI TEPHOJ OTMEYAEeTCA
HU3Kasi IOBTOPAEMOCTh THEH ¢ KOM(OPTHBIMH TEM-
repaTtypaMu Ui 3KOJOTMYECKOT0 M JKCKYPCHOH-
HOTO BUJIOB TYPHCTCKOU JESATENBHOCTH: 27 THEH U
36 nHei cooTBeTcTBEHHO. Torja Kak s KynaJlbHO-
IUSDKHOTO OT/bIXa MOBTOPSIEMOCTb B CPEIHEM CO-
ctasisger 102 gHs, pUCYHOK 4.

Cucmema Konvcatickux o03ep cOCTOAIAs U3
Tpex o3ep B ceBepHOoM TsiHb-1llane, B yiense Koib-
caif pacmojokeHbl Ha BbIcoTax 1818, 2252 u
2650 M. EcTecTBeHHO 0 KyNaJlbHO-TUISIKHOM CE30HE
HE MOXXET MATH pedH, T.K. BBHJY TOTO, YTO 03€pa
SBIISIIOTCS BBICOKOTOPHBIMH, BOJIa HE MPOTPEBaET-
csl 10 Temrmeparyp KoM(pOpPTHBIX ajs Kynanus. Ho
€CTb BO3MOXHOCTbh JISI IPOBEIECHHS 3aKalIHBAIO-
IIUX TPOIeyp M KPaTKOBPEMEHHBIX TMOTPYKEHHUH.
[ToBTOpsieMOCTb AHEH ¢ KOM(POPTHBIMHU TEMIIEPATY-

pamu Ui poBeneHus moxonoB (58 mHei) u dKc-
Kypeuit (63 nHs) oTMeUaeTcs BhIIIE, YeM Ha APYTUX
paccMaTpUBAEMBIX 03€Pax, PUCYHOK 5.

XOTs TOBTOPSIEMOCTb BBIJICJIIEHHBIX JHAITa30HOB
IUIST OTIEIBHO B3SATOTO MECSIa MOXKET HE TPEBBI-
IaTh KOJUYECTBO JAHEH Ui ONMHCHIBAEMBIX BUIOB
Typu3Ma Ha JPYTUX 03epax, HO B IIEJIOM 32 BECh
paccMmaTpuBaeMblid IEPUO]T 3HaYEHUS Bbile. Tak, ¢
HIOHS 110 CEHTSIOph OTMEYaeTCsi HAauOOJbIIas TOB-
TOPSEMOCTD JIHEH ¢ KOM(POPTHBIMHU TEMIIEpaTypaMu
IUIST TIPOBEACHIUS DKCKYPCHH, ¢ MAKCHMAJIBHBIM KO-
JTUYecTBOM AHEH B utone 15 aueit. [lpu aToM B Mae u
ceHTs0pe oTMeuaeTcsi HanOOJIbINAs TTIOBTOPSIEMOCTh
NMara3oHa TEMIIEPaTyp BRIICICHHOTO IS DKOJIOTH-
gyeckoro Typusma (12 u 10 aHeit COOTBETCTBEHHO).

Pekpearnmionnbie pecypcsl Kiumara osepa Ana-
KOJIb — 03€pa, PACTIONOKEHHOTO B IOTYITYCTHIHHON
30HE, OJIarONMPHUATHBI JIJISl KyNaJlbHO-TUISDKHOTO OT-
neixa. HanGombiras moBTOPSEMOCTh JAHEH C KOM-
(GOopTHBIMU TeMIepaTypaMH JUisl JaHHOTO BHJA
TYPUCTCKOM MAESITEIbHOCTH OTMEUAeTCs JIETOM: B
utosie — 26 aHeil u B aBrycre — 24 aus. bnaronpu-
SITHOE BPEMsI JUTSI TIPOBEACHHUS IKCKYPCHI — B Mae U
ceHTsI0pe, B cpeaHeM okosio 13 muei. Jlns skoio-
THYECKOTO TypHU3Ma HamOOIbIIas MOBTOPSIEMOCTb
— 10 nmeit B ampene u okTs0pe. [Ipu sToM oOmiee
KOJIMYECTBO JHEW C KOM(OPTHBIMH TeMIIepaTypa-
MU JUISL TIPOBEJICHUSI SKCKYpCHI OOIIbIIe, YeM IS
AKOJIOTHIECKOTO TypusMa — 49 u 36 gHe# cooTBeT-
CTBEHHO, PUCYHOK 6.
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Pucynok 4 — CpezHee 9mciIo qHEH ¢ MaKCHMAJIBHOM TEMITEpaTypoi BO3myxa
B pasnuuHbx npezaenax (MC «Kasammumck»)
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Pucynok 5 — Cpennee unciio qHeit ¢ MaKCUMaJIbHOM TeMIlepaTypoii Bo3ayxa
B paznuuHbIX npenenax (MC «Kamanam)

O3epo JKaiican pacmonoXeHo Ha BOCTOKE pec-
nyOJIMKH B MEXKIOPHON TEKTOHHYECKOH BHaAWHE
Mexay ropamu HOxxnoro Anras, Caypa u Tapba-
ratasi. B palione o3epa B ampesie u OKTSIOpe CyM-
MapHO€ KOJHMYECTBO AHEH C KOM(OPTHBIMU TEM-
nepatypamu Uil pasjIndHbIX BUIOB TYPUCTCKON
ACATCIbHOCTU HWIKXE, 4YCM i1 pacCMOTPCHHBIX
panee o3ep. Ho npu 3TOM ¢ Mas o ceHTa0pb OT-
Me4arTcs KOM(pOPTHBIE TEMIIEPATypsl I IPOBE-
JCHUA 3KCKprHI>'I, C MUHUMAaJIbHbBIM 3HAa4YC€HHUEM B
utose (SAHel) 1 ¢ MaKCUMYMOM B Mae M CEHTsI0pe
(12-11 nmeii). B 1meixomM, MOBTOPSEMOCTh JHEH C

ISSN 1563-0234

KOM(OPTHBIMU TEeMIIEpaTypaMu JIJIsi MPOBEICHUS
9KCKypCHUil 10CTaTOYHO BbIcokas — 50 nuei. Ilpo-
JIOJDKUTENTBHOCTDh Tepruojia ¢ KOM(POPTHBIMH TEM-
nepatypamu JUisl KyHaJIbHO-IUSDKHOTO  OT/ABIXA
cpenusis — 73 AHSA U3 HUX 25 AHEH oTMedaeTcs B
ntone. J[7s 9KOJOTHYecKoro Typu3Mma IOBTOpse-
MOCTb KOM(OPTHBIX TEMIIEpaTyp HHKE CPEIHEro
— 34 nHs, pUCYyHOK 7.

Os3epo Mapkaxons pacTloiOXKeHO Ha BBICOTE
1449 m. JInana3oHbl KOM(DOPTHBIX TEMIIEPATYP MO/
XOZSAT B OOJsbLICH CTENEHM ISl SKOJIOTUYECKOro U
9KCKYPCHOHHOTO BH/IOB TYPHUCTCKOM J€SITETHHOCTH.
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3T0 00yCI0BIECHO TTIaBHBIM 00pa3oM reorpaguye-
CKHMM ITIOJIOKeHHEM. TemIiepaTrypa Ha MOBEPXHOCTH
BOJIbI HA MEJIKOBO/IbE HEMHOTO BbIIIE, YeM Ha Koib-

cafickux o3epax (mitoc 16—17 °C), HO Bce ke Boaa
HE TporpeBaeTcs 10 KOMPOPTHBIX TeMIepaTyp s
JUTUTEIIEHOTO TIaBAHUS, PUCYHOK 8.
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Pucynox 6 — Cpentee uucio AHel ¢ MaKCUMaIbHOM TeMIlepaTypoi Bo3ayxa
B paznuuHbIX npenenax (MC «Anakonpy)
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Pucynok 7 — CpenHee 4nciio qHeH ¢ MaKCUMaJIbHOM TeMIIEpaTypoi BO3ayXa
B pasnuyHbIX npenenax (MC «Tyrsu»)

[IpenMyI1ecTBEHHO C MIOHS II0 CEHTSIOpb TeM-
nepaTypbl OOJbIIE TTOAXOIST ISl aKTHBHBIX BUIOB
TYPUCTCKOM AEATEIBHOCTH. 32 BECh TEMJIIBIN MEPHO]
B cpeaHeM otMedaercs 60 mHEH s JaHHOTO BUIA
TypUCTCKOH aesTenbHOCTH. C HauOoIbIIeH MOBTO-
pseMOCThIO B aBrycte — 15 aneil. Takue 3HaueHUs
HaOJIONAIOTCS. TONBKO VI 03€P PAaCIOJIOKEHHbBIX
B TOpHBIX paioHax. s HMpOBENEHHs SKCKypCUi
HanOoJIbIIAs TOBTOPSIEMOCTh OTMEYAETCS B HIOJIE —

13 nmueit. B menoM, ¢ Mast 1o ceHTSO0ps OTMeUaeTcs
33 nHst ¢ KOMPOPTHBIMHU Temriepatypamu. [1pu aTom
B ampesie U OKTSI0pe MOBTOPSIEMOCTh JHANa30HOB C
KOM(OPTHBIMU TEMIIEpaTypaMu Ul BCEX paccMma-
TPHUBAaEMbIX BUIOB TYpU3Ma CPAMUTHCS K HYJIIO.
VYdauThIBas CpPEAHIOI0 IMOBTOPSEMOCTH JIHEH ¢
KOM(OPTHBIMU TeMIlepaTypamu Ui ozep Kacwi-
oati, Cabwvinovikons. Topatieblp, PACHOIOKCSHHBIX
Ha ceBepe pPeciyOJIMKU, MOKHO OTMETHTD, YTO IS
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9KOJIOTHYECKOTO TYpPH3Ma IOBTOPSEMOCTh BBILIE
cpennero — 41 ngeHp. MUHHMYM HaOIOgaeTcs B
HI0JIe, a MAKCUMYM B CEHTAOpe 9 Hei u Mae 8 THel.
Jna mpoBeneHUs 3KCKYpCHil 3a BeCh TEIJIbIN Ie-
puon ormedaercs 50 gHEN ¢ KOM(POPTHBIM JHara-
30HOM JHEBHBIX TeMreparyp. IIpu sTom ¢ mas no
CEHTSIOpPB MOBTOPSIEMOCTh KOJIEOJIETCS MUHUMYM OT
8 nHeil B ceHTsI0pe 1 MakcumMyM A0 11 nHel B aB-
TycCTe. JIJ'ISI KyNaJIbHO-IUIAXKHOT'O OTJbIXa B CPEAHEM

HaOII0JaeTCs HU3Kas TOBTOPSEMOCTh — 55 auei. U3
HUX 19 gHEl oTMedaeTcs B UIOJIE, PUCYHOK 9.

CornacHo AuarpaMMe B JISTHUN MEPHOJI IIOBTO-
psAEeMOCTh JHEHW ¢ TeMIieparypaMu KOMQpOPTHBIMU
JUTS KyNaJbHO-TUBSDKHOTO OTIIBIXa 03epo MHOep 3a-
magHoro Kaszaxcrana cocrtaBisier 6onee 20 mHeH,
IIPH 3TOM B Mae M CEHTSIOpe ISl JaHHOTO BHJIA pe-
Kpearu TOBTOPAEMOCTb cocTaBisieT 14 u 12 qHei
COOTBETCTBEHHO, pHUCYHOK 10.
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Pucynoxk 8 — CpenHee unciio qaeit ¢ MaKCUMaJIbHOM TeMIIepaTypoi BO3ayXa
B pasnuyHbIX npenenax (MC «MapKakoabCKHUN 3aIIOBETHHUK )
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Pucynok 9 — CpenHee unciio qHelt ¢ MaKCUMaIbHOM TeMIIEpaTypol BO3ayXa
B pasnuuHbIX npenenax (MC «basnaymy»)
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Pucynoxk 10 — Cpennee ymcio AHEH ¢ MAKCHMaIbHON TeMIEpaTypoil Bo3myxa
B pasnuuHbIX npenenax («Mugedopckuiny AMCI)

Haubonbinas moBTopsieMocTh IHEH ¢ KoMpopT-
HBIMU TEMIIEpaTypamu Ui IPOBEACHUS SKCKYpCU
oTMedaeTcs B Mae u ceHTs0pe — 10 u 9 gHeilt coot-
BETCTBEHHO. J{J11 aKTUBHBIX BUJIOB TYPUCTCKOM Jie-
SITETTLHOCTH OOJIBIIIE MOIXOUT MEPHOJ C CEPEAMHBI
ampeJsi o Hadajxa Mas M C CEHTSOpS 10 cepeauHbI
okTs10psi. Takum 00pa3zoMm, i 3KOJOTHUECKOTO U
SKCKYPCUOHHOTO BHJIA TYPUCTCKOM HEATEIbHOCTU
OTMEYaeTcsl JOCTATOYHO HHU3Kasg IOBTOPSEMOCTh
KOM(OPTHBIX TEMIIEpaTyp 3a pPacCMaTpHUBAaEMbIid
nepuos: 28 qHelt u 35 nHel COOTBETCTBEHHO.

Ta6auna 2 — Cpexnee yncio qHei ¢ ocagkamu > 1,0 Mm

CpenHee 4yuclio JTHEH ¢ OcaJkaMd B TEUCHHE
BCETO T0/1a HE 3HAYUTEIBHOE M COCTABISCT MaKCH-
MyM 3,2 JIHs 32 paccCMaTpUBaeMbIi IEPHO/I.

OTmeyaercsi JIOCTATOYHO BBICOKAsi IOBTOPSI-
€MOCTb JTHeH cO CKOpocTsMH BeTpa > 6 m/c. Hau-
Oompmas oTMedaeTcs B amperne (Tabn. 3), xorma
TEMIIEPATYPBl MOAXOIAT IPEUMYIIECTBEHHO IS
9KOJIOTMYECKOTo TypusMa. Takum oOpas3om, 3a cuer
BETpa MPOJOKATENBHOCT IS JKOJIOTHYECKOTO
BUJIa TYPUCTCKON JEATEIbHOCTU B aIpee MOXKET
OBITb HIKE M CMECTHTBHCS Ha Mai.

Mecsng v \% VI VII VIII IX X
[ToBTOpsieMOCTb B JHSIX 3,2 3,1 2,9 2,6 2,2 2,5 3,2

Ta6auna 3 — Uncio qHel ¢ CHIIBHBIM BETPOM > 6 M/c
Mecsng v \% VI VIl VIII IX X

HOBTOpS[eMOCTI) B THAX

15,9 12,9 11,3 10,3 10,2 11,4 11,7

B paiione osepa [llanxap ¢ Mas mo ceHTIAOpb
OTMEYaeTCs AMANa30H TEeMIepaTyp HOAXOIAIINI
JUIL  KyNaJbHO-TUBDKHOTO OT/AbIXa, € HauOOIb-
hIeld MOBTOPSIEMOCTBIO B JICTHUH mepuo] (MIOHb —
20,8 mueit, utonb — 21,9 nueit, aprycr — 23,2 nHs).

CoOCTBEHHO B aBTycTe OTMEYACTCs TakKas ke
MTOBTOPSAEMOCTh, kak Ha MC «AxkTay». Ho, ipu aToM
B HIoHe M Mae nosTopseMocth Ha MC «Illankap»
Boime. [ToBropsieMocTb KOM(OPTHBIX TeMIepaTyp
JUTSI IPOBEACHNS SKCKYPCHH M PHIOATTKH OTMEYaeTCst
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B Mae U ceHTs0pe. [Jis 3KOJIOTHYecKoro TypusMa
MOBTOPSIEMOCTH TEMIIEPATYp HE BHICOKA, MAKCUMYM
8,2 nmHA oTMewaeTrcs B ampeie, NpU ITOM B
OKTsIOpe orMmevaercss 6,8 mHed. Takum oOpazom,
TeMrepaTypHeli (pOH Ha JaHHOM ydacTe OoibIie
MTOJAXOIUT JUTSI KYTTaTbHO-TUISHKHOTO OTAbIxa. Komu-
4yecTBO 0caikoB Ha o3epe Lllankap B cpegHem 3a rof
coctapiger 191 mm. Ilpu sToM cpenHsisi romoBas
CKOpOCTh BeTpa paBHa 3,9 m/c.

B paitone Teneus-Kopzansicvinckou cucmemol
03ep CTEITHOM 30HBI OTMEYAETCSI CPETHSIS TIOBTOPSI-
e€MOCTh JIHEH C TeMIiepaTypamMu OJaronpusTHbIMU
s kynanus (72 nvs). HambGonmpmas mosTopsie-
MOCTh OTMeuaeTcsa B utosie — 22 nHs. [ns npose-
JIEHUsI DKCKYPCUN W TIOXOJ0B TAKXKE OTMEUAIOTCS
cpennue 3HaueHus — 46 nueld u 34 nHS COOTBET-
CTBEHHO, €CIIM PacCMaTpUBaTh KaXKJ0€ 3HAYCHHE
OTHOCHUTEIBHO MAaKCHUMallbHOM M MHUHUMaIbHOMN
MOBTOPSIEMOCTHU ISl KaXKJI0TO BUla Typusma. s
JIAHHBIX BHJIOB TYPUCTCKOW IEeSATEIHHOCTH KOJH-
4ecTBO MHEW He mpeBbimaeT 10 3a BeCh TEIUIBII
MepHo/.

s ozep Hlaiimanxons u Kapacop HanboIb-
IIYI0 TTIOBTOPSEMOCTh UMEET TUAIa30H TeMIIepaTyp
KOM(OPTHBIN 17151 TPOBEICHHS SKCKYpCUi — 54 sl
C Mas 110 CeHTSIOph 3HAYCHUS KOJICOFOTCS MaKCH-
MyM OT 12 mgHE#l B aBrycte, MUHUMYM J0 8 THEH
B ceHTs0pe. B 1emom, MOBTOPSIEeMOCTh Iuamna3o-
Ha KOM(OPTHBIX TeMIepaTyp A JKOJIOTHYECKO-
ro Typu3Ma B CyMMe 3a BECh IEpHOJl COCTaBISET
45 mueit. Hanbonpias mOBTOPSIEMOCTh OTMEUACTCSI
B Mae — 10 mHel u ceHTsA0pe 9 mHEeH.

BriBoabI

CornacHo BBIJICTIGHHBIM NIapamMeTpaM B TaOIH-
e 1, 3a Terublii nepuo (arpesb — OKTIOph) TypUCT-
CKO-pEeKpeaMoHHbIe Pecypchl KIMMaTa Ha 03epax,
PACIOJIOKEHHBIX Ha [OT€ M 3amaje pecHyOiIHKH,
NPEUMYIIECTBEHHO  MOAXOMAT  JUIA  Pa3BHUTHUS
KyNJIBHO-IUBDKHOTO OTAbIXa. BBuUmy TtoOro, d9ro
JUTMTENTFHOE BO3JICHCTBUE BBICOKHX TEMIIEPaTyp B

COUYETaHHE C BBICOKON BIAKHOCTBIO MOKET NPUBEC-
TH K THUINOTEPMHU HEXKEJIATEJbHO HAaXOAWTHCA Ha
COJIHIIE B 00€ZICHHOE BpEMsI.

CymMapHO HauOOJbIIasi TOBTOPSIEMOCTb OTME-
yaeTcsi BOJIM3H 03€p Ha I0ro-3amafie v I0ro-BoCTOKe
pecnyOiinkn. Haumensbias moBTOPsIeMOCTh OTMe-
yaeTca B ceBepHOW dacth Kasaxcrana, a Takxke B
MIPEATOPHBIX U TOPHBIX pallOHAX.

Jl1 5KOJIOTHYECKOTO U 3KCKYPCHOHHOTO BHIA
TYPUCTCKOW JESITENbHOCTH KOM(MOPTHBIC TeMIIepa-
Typbl OTMEYAIOTCS IPEUMYIIECTBEHHO B BECEHHHMU
u oceHHui nepuoy. [ToaToMy npu opranu3sanuu no-
XOZIOB M TOE3/I0K ¢ HOUEBKaMHU HEOOX0IUMO 00Opa-
TUTh BHUMaHHE Ha HU3KHE TEMIIEPATyphl B KOHIIE
BECHBI U HayaJle OCEHH.

B mnpearopHeix paiioHax, TJi€ PacIIOJIOKEHBI
o3epo Mapkakonr u Kosnbcaiickue o3zepa moBTO-
psieMocTb KOM(MOPTHBIX TeMmIeparyp B Oonbliel
CTENEHH OJaronpusTCTBYeT Pa3BUTHIO 3KOJIOTHU-
YECKOTO BHJIA TYPUCTCKON NEATENBHOCTH, a TaKXkKe
9KCKypCHOHHOTO. J[J1s1 03ep pacmoioXeHHBIX Ha
ceBepe Juana3oH KOM(OPTHBIX TeMIlepaTyp UMeEeT
CPEIHIOI0 TIOBTOPAEMOCTH IJISI DKCKYPCHOHHOTO U
9KOJIOTUYECKOTO TYpU3Ma M HU3KYIO TOBTOPSIEMOCTb
JUI KyNaJbHO-IUISPKHOTO BUAA TYPHUCTCKON 1es-
TEINBHOCTH.

[IpomomkuTeNIbHOCTS TIEPUOJOB ¢ KOoMDOpT-
HBIMH JHMara3oHaMH TO3BOJISIIOT HACHTH()UIUPO-
BaTh [IEPCIEKTUBHBIC BUbI TypU3Ma BOJIM3U 00bEK-
TOB TypHHTepeca. B cBolo odepenp [eTalbHbIE
JUarpaMMbl TIO3BOJIIIOT BBIIENUTH Oosiee Onaro-
MPHUSTHBIE MECSIBI B 3aBUCHMOCTH OT BUJA TYPUCT-
CKOMl J1eATeNbHOCTH M COPHEHTHUPOBAThCS TpHU
JIOJITOCPOYHOM IUIAHUPOBAaHUM IMyTemecTBus. B
OosplIel CTENEHW TaKOro poAa JAaHHbIE I03BO-
JISTIOT ClIeNaTh BBIBOABI O TOM, KaKOM BHJ TypHu3Ma
HEOOXOIUMO Pa3BHBaTh Ha HCCIEAYEMOH TeppH-
Topuu. HecOMHEHHO, KOMITJIEKCHAs OLIEHKA KIIMMa-
Ta TO3BOJISIET 0OJE€e TOYHO M YETKO OMNpPEACIHTh
ONMarompuATHBIA TEpUOJ, HO OOIIYI0 KapTHHY
MOKHO TPEACTAaBUTh ONUPAsACh HA  JAHHBIC
pacnpezienieHus! TEMIIEPaTypHOTO TOJIS.
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HATPAAA «CEAEBOM ACCOLIMALIMMN —
MPU3HAHUE U CTUMYA
B OBAACTU U3YUYEHUS CEAEBbIX IBAEHUM,
MPOITHO3MPOBAHMUA, 3ALLNTBI OT KATACTPO®

Cenesasn accoyuayus ocrogana 6 2005 200y 6
Ilamueopcre.

Cenesasn accoyuayus ocrosana 6 2005 200y 6
IIsmueopcrke.

CeneBble TTOTOKH B TOPHBIX PErMOHaX HAHOCAT
3HAUUTEIBHBIA yIIepO X03IUCTBY U HEPEAKO MPUBO-
JSIT K )KEpTBaM cpean HaceneHus. s pemenus ce-
JIEBOH TIPOOIEeMBI TPEOyeTCs COTPYTHHUIESCTBO DKC-
MEPTOB U3 Pa3MYHBIX CTpaH. B cBs3M ¢ 3TUM B T.
[IsTuropcke Oblna co3nana MexpernoHnanbHasi 00-
mecTBeHHas opraHu3amys «CeneBas acCoIUaIus)
(Debris Flow Association) Ha OCHOBaHHU PEIICHUS
yupeautesnbHoro 3aceaanus ot 17.05.2005 r. (http://
www.debrisflow.ru). B Hacrosmee Bpems «Cenenast
accolManys» sBISIETCS CaMbIM KPYIHBIM B MHpE
00BbEAMHEHNEM CIICLHATIMCTOB MO CEJIIM M 3aIIUTE
OT HHUX, B KOTOpoM coctouT 6omee 160 srcmepToB
u3 23 cTpaH.

Kazaxckuil HallMOHaJbHBIM YHUBEPCUTET HM.
anp-dapabu BKITIOUEH B CTIHCOK opranm3armit «Ce-
JICBOH accolManymu», a WICHCKOE IMPeICTaBUTEIIhb-
CTBO MOJJICPKUBAET JOKTOP reorpaduyeckux HayK
E.A. Tananos.

B nepuop ¢ 1 mo 5 okrsiops 2018 r. B 1. TOMM-
cu (I'py3ust) paborana 5-1 mexxayHapoaHas KoHpe-
penmust «CelieBble MOTOKH: KaTACTPO(bI, PHUCK,
nporxo3, 3ammrta» (5th International Conference
on «Debris Flows: Disasters, Risk, Forecast,
Protection»). Kondepenrmus Oputa mocBsimeHa 00-

© 2018 Al-Farabi Kazakh National University

CY)KJICHUIO TaKUX BOMNPOCOB, KaK [IOOANbHBIN U
pPErvuoHaJbHBIM aHaNIU3 CEJIEeBBIX IOTOKOB, CeElle-
BbIe KaracTpo(dbl MOCIETHUX JIET, PUCK U MPOTHO3
cesel, MOJeTUpOBaHME, CelleBas OMacHOCTh JIEH-
HUKOBBIX 03€p, JI€I0BO-BOJHO-KAMEHHbBIC MOTOKH,
CEJIC3aIUTHbIE MEPONPHUATHS, HOPMATUBHBIE JO-
KYMEHTBI TI0O TIPOTHO3UPOBAHUIO CEJIEBBIX MOTOKOB
Y IPOCKTUPOBAHUIO MPOTUBOCENIEBBIX KOHCTPYKIUH
U COOPY>KEHHUH, IIKOJbl U TPAJULIUU CEJIEBEICHUS.
B xondepenuun npuHuManu ydactue oxono 200
sKcnepToB u3 ABcTpuu, Azepbaiipkana, ApMeHuH,
bonrapuun, bpazwmmm, BemuxoOpuranwmm, [epma-
uuu, [py3un, Uugun, Mcnanun, Uranuu, Ka3zax-
crana, Kuras, Mapokko, Poccun, Tamkukucrana,
V36ekucrana, Ykpaunsl, Opanrun n [lsetinapum.
Pe3ynbraTsl HayqHBIX HCCIICIOBAHHUM OIMyOIHKOBA-
Hbl B COOpHUKE TPYIIOB U Pa3MeIleHbl B OTKPHITOM
IIOCTyTIe Ha caiite kKoHpepenmnn: www.debrisflow.
ru/df18.

«CerneBas accouuanys» IpUcy)aaet npoQeccu-
OHaJTbHBIC Harpaasl — Menanu umeHu C.M. dmeitr-
MaHa, KOTOPbIE BPYYaIOTCS BBIAAIOIINMCS YUCHBIM
B oOmactu ceneBeyieHus. Ha niepeMoHuH 3aKphITHS
5-0o#t MeXIyHapOIHOW KOH(EpEeHIINN 3a 3aCIyTH B
00JIacCTH CeNeBEJCHUSI U PAa3BUTHE MEXKTyHAPOIHO-
r0 COTPYIHHYECTBA OBUTM HATPaXKIACHBI MEIaleio
C.M. Ornetimvana ClIeIyIONIHEe WICHB Accolna-
nuu: O. Harumswim (I'pysus), P. XKenesya (Urta-
musi), E. TananoB (Ka3axcran) u /[. 3nameHckuit
(bpazumms).



Iepemonust HarpaxaeHus npodeccopa kadpenper Mmereoposniorun u runponoruu KasHY um. ans-Dapadu Tananosa E.A.
Cnesa nanpaso: Iasapoaweunu I'B., Yepnomopey C.C, 3anoposicuenxo 3.B., Tananos E.A.

Debris Flow Association

Debwris Flow Associction
atvards the

FLEISHMAN MEDAL

established in the honor of 100-th anniversary
of distinguished debris flow scientist
Semyon Moiseevich Fleishman

to Il

Yevgeniy Talanov

of the Al Farabi Kazakh Siate University, Kazakhstan,

for outstanding achievements in debris flow science

Sergey Chernomorets

President of the Debris Flow Association

October 1, 2018

Harpannoii nuct u menans umenn C.M. @neiiiivana
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Kparkas cnpaBka

TAJIAHOB Eegzenuii Anekcanopoeuu, Tpo-
(dbeccop kadeapbl METEOPOIOTHH U THIPOJIOTHUU
¢axynpreta reorpaduu M IIPUPOAOINOIB30BAHUS
Kazaxckoro HammoHaIBbHOTO YHHBEPCHTETa WM.
anp-®apadbu. B 1973 . okonunn Kasl['yY um. C.M.
KupoBa (MHXeHEp-TUAPOIOr) W Hayajl MPOU3BOA-
CTBEHHYIO JIesTeNbHOCTh B KOMIUIEKCHOH ceneBoil
SKCHENIUHN OT/eNa CeleBbIX MoTokoB Kazaxckoro
HAay4YHO-MCCIIEI0BATEIbCKOIO THAPOMETEOPOJIOT -
geckoro mHCTHTYyTa (KasHUI'MU) monm pyxoBom-
ctBoMm 1O.b. Bunorpasnoga.

3aHuMaincs u3ydeHueM YycloBHUH (opMHpOBa-
HUS JINBHEBBIX NABOAKOB M CEJIEBBIX MIOTOKOB B Pa3-
JUYHBIX TOpHBIX paiioHax Kaskaza, Tsub-Ilans,
[Mamupa, IOro-3amannoit n Bocrounovt Cubupw,
HanbHero Bocroxa.

Tanano E.A.
HUP:

«O0001IeHHEe TTapaMETPOB PACTIPEICICHHS CY-
TOYHBIX CyMM JKUJKHX OCAJKOB Ha TOPHOW TEppH-
topun CCCP» (1.12.01 murana HUOKP T'ockomru-
npometa Ha 1975-85 rr. Ne I'P 81025347) B pamkax
3amanus 08.02. 'KHT mpu CM CCCP «Pa3zpabo-
TaTh HAYYHO-TEXHUYECKHE OCHOBBI MPOTHO3a CeJei
1 3alIUTHI OT HUX». /115 BBEITOTHEHNUS pa0OT 10 TeMe
OBUTH 3a/IeiCTBOBAHBI CIENUAIHMCTHI TUAPOTpadu-
YecKkux mapTuil 22 YmpaBieHU#l M0 THIPOMETEO-
ponorun (YI'MC) u 7 HaydHBIX MOApPa3AeNeHul —
KasHUI'MMU (To110BHO# — OTIE] CEJIEBBIX TIOTOKOB),
3akHUT'MU, BI'", 3anCu6HUT'MU, IBHUT MU,
CAPHUI'MU, YxkpHUTI'MU;

OTBETCTBEHHBIM HCIIOJHHUTEIb

«Pa3paboraTh MeTOOMKY pacyeTra XapakTepH-
CTHK ceJieH JINBHEBOTO MTPOUCXOXKICHUS B Oacceline
p- Bap306» (3axmrountensHbii) / HayuHslil pykoBo-
IuTelNb, K.I.H., B.Il. Mo4asioB U OTB. HCIIOJTHUTEIIb,
E.A. TananoB. Ka3zaxckuii peruoHaJIbHbI Hay4HO-
MCCIIEZIOBATENbCKUI THAPOMETEOPOTIOT HUECKUN UH-
ctutyT. (NeI'P 01900051794). — Anma-ATta, 1990. —
123 c. (TexHM4eckoe 3amanue xo3aoropopHoir HIP
¢ HIIO Tamxkukcene3amura);

«Pa3paboraTh MeETOAMKY OIpPEAETCHUSI 30H,
MTOJIBEPKCHHBIX BO3ICHCTBHIO celiel (Ha mpuMepe
p. b. Anmarunka) (3akitountenbHbiii) / HayuHblit
pykoBoaurens, K.I.H., B.II. Mo4anoB u OTB. Ucnon-
Huresib E.A. Tananop. Kazaxckuii perunoHaibHbIN
Hay4YHO-HMCCIIEI0BATENbCKUN THIPOMETEOPOIIOTHYE-
ckuit uHCTUTYT. (NeI'P 01900051793). — Anma-Ara,
1990. — 64 c. (TexHHYECKOE 3aTaHHEe XO3I0TOBOP-
ot HNP ¢ HIIK mo nmporHo3upoBaHHIO CENEBHIX
apieHuit u semnerpsicennii 110 Kascenesammura),

«Pa3paboraTh METOIHI MOHUTOPUHTA U TIPOTHO-
3a cenel sl GacceiHOB peKk IeHTPalbHOM YacTu
3annuiickoro Anaray». Tema 1.6.1 (3akarounTennb-
Helii) / Hayunslii pykoBoautens, k.rL.H. B.II. Mo-
Y4aJoB W OTB. WUCIONHHUTENh K.I.H. E.A. TamaHos.
Kazaxckuil Hay4yHO-HCCIENOBATEILCKUN HHCTUTYT
MOHHTOpPWHTA OKpYXalolled cpeapl W KiInMara
(KasHUMMOCK). — Anmartsl, 1995. — 234 c.

«CocCTaBUTH KapThl CEJIEBON OMACHOCTU IO OC-
HOBHBIM pailoHaM XO3sUCTBEHHOTO OcBoeHusi Ka-
3axcTaHa ¥ pa3padboTaTh OCHOBBI KPYITHOMACIITA0-
HOTO KapTorpadupoBaHus CEeJeBbIX SBICHUI» Tema
1.6.3 (3axirrounTenbHbIl ) / HaydHBIH pyKOBOAUTEID,
k.r.H. B.II. MoyanoB u OTB. HUCHOJHUTEIH, K.I.H.
E.A. Tamanos. KasHUMMOCK. — Aamartel, 1995.
— 121 c. (KAPTA ceneBoii OITacHOCTH TEPPUTOPHH
Pecy6nmuku Kazaxcran (M 1:1000000). — Anmarsr:
Kasreonesusi, 1996. — Jluct 15-16, 19).

TamanoB E.A. sBisgercs aBTopoM Oomee 50 Ha-
YUHBIX cTareil 1o ceneBoii rematuke (Biacos A.1O.
CeneBble sBieHus Ha Tepputopun ctpaH CHI' u
Mepbl OOpHOBI C HWUMH. YKa3aTrelb JIHTEPaTyphl
Yactp 2 (1968-1991 rr.) m Yacts 3 (1992-2009 rr),
[Taturopeck 2008, 2017). Ilpunuman yuactue B
MeXTyHapOIHBIX KoH(pepeHusx CeneBble TOTOKH:
KaracTpodsl, puCK, mporHo3, 3amuta: [ (Poccus,
r. [Iaturopek, 2008 r.), IV (Poccus, r. UpkyTck,
2016 1), V (I'py3us, r. Tommmcu, 2018 r.); «Cemne-
Basi 0€301MacCHOCTD: OIeHKa, TPOrHO3, 3ammTay (Ka-
3axcraH, . Anmarer, 2017 r., https://ingeo.kz/); Bo
Bcepoccuiickom ruaponoruyeckoM chesnax: VI
(2004 r.), VII (2013 1.); «IIpormecc camoopranusza-
[IUU B DPO3UOHHO-PYCIIOBBIX CUCTEMAaX U JUHAMHKE
peunsix nonuH «Fluvial systems — 2012»» (Poccus,
r. Tomck, 2012 r.). Uuraer cneukypesl «OmnacHble
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METEOPOJIOrHYECKHE SBJICHUS M OLECHKA PHCKOB»
(6axamaBpuar), «[IporHo3 CTUXWUHHBIX OeICTBUI
(maructparypa), «COBpeMEHHBIE METONBI OIICHKH
9PO3UH M yUeTa CTOKAa HAHOCOBY», « YIpaBlIeHHE BO-
JTHBIMHM PECYpCaMM M MX IOCIIEACTBUS B IIPUPOIEH
(moxTopantypa).

B cBa3u ¢ MonepHu3auueil oOpa3oBaTelb-
HeIXx mporpamMm B KasHY wum. amp-®apabu mo-
SIBUJIACh BO3MOXKHOCTH TOATOTOBKH CIEIIHAIHCTOB
B obnmactu «CeneBefeHUs» Jsl pEUICHUS 3a1ad
ceneBoil 0e30MacHOCTH B TOPHBIX paifoHax Ka-
3aXCTaHa  BOCTPEOOBAaHHBIX  TOIPA3JCIICHUSIMHU
MuHuCcTepCTBa MO  YPE3BBIYAHHBIM ~ CHTYALHSIM
Pecriyomuku  Kazaxcran, 'Y «Kascenesammray,
PT'TI «Kasruapomer», TOO «MHcTUTYT reorpadumny
(Brimucka n3 Pezomonn «CerneBasi 6€301mMacHOCTb:
OIIEHKa, TPOT'HO3, 3aIlUTay MyHKT 7. PazpabarbiBarh
W BHEJIPSITh CUCTEMY OIMOBEHICHUS JOJKHOCTHBIX
JIMII ¥ HACEJICHHUS O CENICBBIX PUCKax, OOyueHHs M
IPOCBELICHHUS 110 CIIOCO0aM MX CHHMIXKEHHS, CO37a-
BaTh M PEaJM30BBIBATH MPOTPAMMBI HEQOPMAIILHO-
ro o0pa3oBaHusl U MPOPECCHOHAIBHOTO 00yYCHUSI.
Pazpaborars yueOHbIE TPOrpaMMBI JJIs1 TOATOTOBKH
CIECIMAIMCTOB B O0JACTH CeleBO 0e30ImacHOCTH.
Jly1s OATOTOBKH CIIELUATMCTOB 10 CEJISIM U OIlac-
HBIM TMIPOJIOTHYECKUM SIBIICHUSM PEKOMEHA0BATh
BY3am: Kazaxckuil HanMOHaJIbHBIH YHUBEPCHUTET
uM. anp-®apabu (. Anmarbl), MOCKOBCKHH TO-
CydapCTBEHHbIN yHuBepcuteT uM. M.B. JlomoHO-
coBa (B ToM umncie Kazaxcranckuii ¢umman MI'Y
B I Acrane) u Cankr-lletepOyprekuii rocynap-
CTBEHHBI YHMBEPCUTET B 00pa30BATENbHYIO IPO-
rpamMMy CIeUUalbHOCTH «[HIpONOTHs» BBECTH
6nok mucuuruinH 1o «CeneBenenutoy. [Ipusnexars
K Hay4yHbIM HCCJICIOBAHUSIM MOJIOABIX YYEHBIX U

crennannucToB. OpraHn3oBaTh JIETHHE MIKOJBI 10
cenesenennio (https://ingeo.kz/)).

Pemenuem unenoB Ipesunnyma «CeneBoit ac-
COLIMALIMM» YCTaHOBJICHA J1aTa, 19 nions, exeroaHo-
ro Ipa3gHOBaHUS NPO(ECCHOHAIBHOIO Npa3gHUKA
«Jenn cenesuka» (http://www.debrisflow.ru/den
selevika july 19/). Takoe pemienue ObUTO TIOIEP-
KaHO TPOQECCHOHATBHBIM COOOIIECTBOM Ha 5-0i
MeXyHapoaHoi koHpepenmu (1-5 oxtsaops 2018
r. Tounucn).

Komextus daxynprera reorpadgun u mpupomo-
nonb3oBanus KazHY um. anp-®apadbu no3npasiser
Jnoktopareorpapuueckux Hayk Tananosa EBrenust
AJlekcaHApoBHYA ¢ BbIciIel Harpanoil «CeneBoit
accouuanum» — Meaaabio uMenu C.M. @aeiimma-
Ha U 45-71eTHEeM TPYIOBOH NeSTENBHOCTH IO U3yUe-
HUIO YCIIOBHUH ceneopMHUPOBaHUS B TOPHBIX panio-
Hax EBpazun. Bam sHTY3Ma3M, nmpodeccrnonanbHas
LEJICYCTPEMJICHHOCTh W JOCTHTHYTBIE Hay4HBIC
pe3yJIbTaThl 0 MOIEIUPOBAHUIO U IPOTHO3HPOBA-
HUIO CENICBOH OINMACHOCTH, OLIEHKE PHCKA CTHXHI-
HBIX OEICTBUH CIIyKaT 00pa3LioM JUIs MOAPaKaHUs
B PELICHUH 3a/1a4 Ha MEKIUCLUIIMHAPHOM YPOBHE
B3auMoencTBusl reocep (armocdepbl, TUAPOC-
(bepsl, MTOCHEPHI) U COMHMATHLHO-DKOHOMHUYECKUX
cucreM. Ha mporsoxennu 25 net pabotst B KazHY
M. anb-Dapadbu Bbl cBOIi ONBIT ¥ 3HAHUS YCIEIITHO
nepenaeTe MoJoAbIM cnenuanuctam. JKenaem Bam
JaJbHEHIINX YCIIEXOB B HAyYHO-IEIAaroruuyecKon
JeSITeNIbHOCTH.

0.2.H., npogpeccop B.I Canvhukos
dexan Gaxyrbmema ceocpagpuu u
npupoodononvzosanus KazsHY um. ano-Dapabu

K.2.H., Ooyenm C.E. [lonaxosa
3a8. Kageopou memeoponozuu u
euoponoeuu KasHY um. ano-Dapabu

HaGunroneHue 3a MOpeHHbIME 03¢epamu B Miie Anaray
(https://news.mail.ru/society/34056942/?frommail=1. Uctounuk: Zakon.kz)
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O6cnenoBaHue TUTAHTCKOTO OIIOM3HS,
comrexrrero pano yrpom 19 anpemns 2018 r. (https://ingeo.kz/)
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