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DEMOGRAPHIC AND MIGRATION PROCESSES
OF LARGE CITIES OF KAZAKHSTAN:
MAIN TRENDS AND DYNAMIC

Natural and migration movement of the population are indicators of all social, economic, geopoliti-
cal and other changes occurring in society. In the last decades, one of the tendencies of the development
of population in the Republic of Kazakhstan has been the rapid growth of large urban agglomerations
of the country due to concentration of a substantial number of the population in them. The spatial con-
centration of a large population provides both a number of advantages and also has negative challenges
and threats. This article provides a comparative analysis of the development of demographic processes
in Kazakhstan’s three large cities (Astana, Almaty and Shymkent) for the period from 2000 to 2022. An
assessment of the migration processes occurring in three cities was carried out, trends in external and
internal migration of cities and the reasons behind them were identified. Understanding the essence of
demographic and migration processes allows us to evaluate and predict economic trends and trends in
the development of social infrastructure of regions. Analysis of the population structure is an important
condition for developing the fundamental directions of the country’s socio-economic and demographic
policy. The analysis was based on the statistical data from the Bureau of National Statistics of the Re-
public of Kazakhstan.

Key words: demographic processes, fertility, mortality, population migration, large cities of Kazakh-
stan.

F.M. Ayncen, P.K. Keainb6aeBa®

P.B. CyaerimMeHOB aTblHA@FbI LLbiFbICTaHy MHCTUTYTbI, AAMaThI K., KasakcTaH
*e-mail: zhar80@mail.ru

KasakcTaHHbIH, ipi KaAraAapbIHbIH, AeMOorpadUsIAbIK XKoHe KOLLi-KOH YAepicTepi:
Herisri TpeHAEeHLUMAAAP MeH AMHAMUKA

XaAbIKTbIH TaBUFU KOHE MUMPALLUSIABIK, KO3FaAbICTapbl, KOFaMAA HOAbIMN >KaTKaH 6aPAbIK 9AEYMETTIK,
SKOHOMMKAABIK, reocasicu >oeHe 6acka aa e3srepictepAi amkbiHAaMAbl. COHFbl OHXKbIAABIKTAPAA
KasakcraH PecryGAMKacbiHAAFbl XaAbIKTbIH AaMy YAEpPIiCTepiHiH 6ipi KaAa arAomepaumsiaapAbiH
KapKbIHAbI ©CYyi >XOHE XaAbIKTblH Kern O6eAiriHiH coAapaa WOFbIpAAHYbl G0AAbI. Ken meaAllepae
XaAbIKTbIH, KEHiCTIKTE LOFbIPA@HYbI HipKaTap apTbIKLLbIAbIKTapAbl KAMTaMachl3 eTeAi, COHbIMEH KaTap
Tepic KMbIHABIKTap MeH KayinTepre akeAin coraabl. bya Makaraaa KasakcTaHHbIH, YL ipi KaAacblHAQ
(ActaHa, AAmartbl >kaHe LLIbiMkeHT) 2000-2022 >KbiAAQP apaAblFbIHAAFbI AEMOTPAUSAALIK YAEPICTEPAIH,
AaMYbIHbIH CaAbICTbIPMaAbl TaAAdybl GepiAreH. Y Kaaaaa G0oAbIM XKaTKaH MUMPaLMSAbIK YAepicTepiHe
Gara 6epiAin, KaAaAapAbIH CbIPTKbI XKOHe ilKi KeLi-KOH YPAICTePi )XKoHe OAapAbIH TybiHAQY cebenTepi
aHbIKTaAAbl. AeMorpaursAbIK >KaHe KOLLi-KOH YAepIiCTePiHiH MBHIH TYCIHY alMaKTapAaFbl 9AeYMeTTiK
MH(PaKYPbIAbIMAbI  AAMbITYAbIH  3KOHOMMKAAbIK, YpAICTepi MeH 6arbiTTapbliH  GOAXKayFa >keHe
GararayFa MYMKIHAIK Gepeai. XaAblK, KYPbIAbIMbIH TaAAQy EAAIH SAEYMETTIK-2KOHOMMKAAbIK, >kKoHe
AEMOrpaUSABbIK, CasicaTbiHbIH, ipreAi GarbiTTapblH 93ipAEYAIH MaHbI3Abl WAPTbl GOAbIM TabbIAAAbI.
3eptrey Kaszakcran Pecny6ankacbl YATTbIK, CTaTUCTUKA GIOPOCHIHbIH, CTAaTUCTUMKAABIK, MOAIMETTEPIH
TaAAQY Heri3iHAEe XKYPri3iAAi.

TyiiiH ce3aep: AemMorpadmsAbIK, YAEPIC, Tyy, ©AIM, XaAblKTbiH KeLWi-KOHbl, KasakcTaHHbIH ipi
KaAaAapbl.
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Aemorpachrueckme U MUrpaLMOHHbIE NPOLECCbI KPYMHbIX ropoaoB KasaxcraHa:
OCHOBHbIE TPEHAbI U AMHAMMKA

EcTtecTBEHHOE M MUTPALMOHHOE ABMXKEHME HAaCEAEHUS SIBASIIOTCS MHAMKATOPaMM BCEX FeONMOAUTU-
YECKMX, COLMAAbHO-3KOHOMMYECKMX, DKOAOTMUECKMX M APYTMX U3MEHEHMIA MPOUCXOASLLMX B OOLLe-
ctBe. OAHOM M3 TEHAEHLMIA Pa3BUTUS HaceAeHust PecryGAnkmn KasaxcTaH B MOCAEAHME AECATUAETMS
CTaA YCKOPEHHbIN POCT FOPOACKMX arAOMepaLmin pecrnyOAMKIN 3a CUYET KOHLIEHTPaLmMM GOAbLIOTO KO-
AMYECTBA HaceAeHMs! B HMX. [1pOCTpaHCTBEHHAs KOHLEHTpaums OGOAbLIOrO KOAMYECTBA HACEAEHMS
obecrneumBaeT Kak psiA NPENMYLLECTB, Tak M MMEET HeraTMBHbIE BbI30Bbl M yrpo3bl. B AaHHOM cTaTtbe
NMPOBOAMTCS CPABHUTEAbHbBI aHAAU3 PA3BUTUS AeMOrpacnyecKmnx NnpoLeccoB Tpex KPYrHbIX FOPOAOB
KasaxctaHa (ActaHa, AAMaTbl 1 LLIbiMkeHT) 3a nepuoa ¢ 2000 no 2022 rr. [NpoBeaeHa oueHKa MUrpa-
LIMOHHbIX MPOLLECCOB, NMPOUCXOASLLMX B TPEX FOPOAAX, BbIIBAEHbI TEHAEHLIMM BHELIHEN U BHYTPEHHEM
MUIpaLMM rOPOAOB M MPUUMHBI X 00yCAaBAMBAIOLLMX. [TOHMMaHME CYLIHOCTU AeMOorpauyeckmnx m
MUIPaLMOHHBIX NMPOLLECCOB MO3BOASET CMPOrHO3MPOBaTh M OLIEHUTb 3KOHOMUYECKME TEHAEHUMU U TeH-
AEHLMU Pa3BUTUS COLMAAbHOM MH(PPACTPYKTYpPbl PEFMOHOB. AHAAM3 CTPYKTYPbl HACEAEHUS SIBASIETCS
BaXKHbIM YCAOBMEM AASI Pa3paboTKM OCHOBOMOAAraloLLMX HAMPaBAEHUIA COLIMAAbHO-2KOHOMUYECKON M
Aemorpadmryeckoit NoAMTUKKM CTpaHbl. PaGoTa OblAa NPOBEAEHA HAa OCHOBE aHaAM3a CTaTUCTUUECKMX

AaHHbIX EEOpO HaUMOHAAbHOM CTAaTUCTUKMU PECI'Iy6/\l/lKl/I KazaxcraH.
KAroueBble caoBa: Aemorpa(bmquKme rnpoueccbl, poXXAaeMOCTb, CMEPTHOCTb, MMUTPallMa HaCeAe-

HWA, KPYIMHbIE TOPOAa KazaxcTtaHa.

Introduction

One of the main characteristic features of Ka-
zakhstan’s population is it’s growing unevenness of
its distribution across the territory of the republic.
Nowadays we can already talk about the formation
of certain trends, the designation of the place and
role of the regions in the general direction of the
country’s demographic development.

Increasing demographic imbalances, increasing
intensity of migration processes and regional charac-
teristics of migration form a complex picture of the
socio-economic situation of the regions of Kazakh-
stan. This creates the need to research parameters
and directions of the development of demographic
and migration processes, as well as the factors mo-
tivating the population’s adoption of corresponding
decisions (Aubakirova Zh.S. et al., 2022).

An important demographic phenomenon in re-
cent years is urbanization. According to the latest
statistics, as of June 1, 2024, the urban population
was 12552.6 thousand people (62.3%), the rural pop-
ulation was 7587.3 thousand people (37.6%). In the
last 25 years the urban population has increased by
33% or 4,175.8 million people, and the rural popula-
tion only by 13% or 1 million people. The increase
of urban population caused changes in gender-age
structure of population, structure of labor force and
employment, and, consequently, demographic be-
haviour. Thus, a process of urbanization influenced
all aspects of the social, ethnical, geopolitical and

socio-economical life of the country (Makhanov K.,
2020).

The three Kazakh agglomerations of the repub-
lic: Astana, Almaty and Shymkent represent a sepa-
rate urbanized model of demographic development.
An analysis of the demographic growth of these cit-
ies revealed that they account for more than half of
the urban population growth over the past decade.
Compared to 1991, it can be noted that they account
for almost 80% of the country’s total population
growth over the past 30 years of Kazakhstan’s inde-
pendence (https http://stat.gov.kz/).

Currently, the total population of million-plus
cities of Kazakhstan is approaching 5 million peo-
ple. Over the past decade, this number has increased
by 50%, adding 1.29 million people, and since 2000
it has more than doubled, reaching 4.91 million by
2024. The accelerated demographic expansion of
these urban centers can be attributed primarily to
internal migration of the population from other ru-
ral and urban areas (these cities are, in fact, the sole
regions in the Republic of Kazakhstan exhibiting
a positive migration balance), rather than solely to
natural growth, given that the natural rates of demo-
graphic growth are typically considerably lower in
large cities.

All these factors lead to a large regional imbal-
ance and increasing disproportions in the structure
of the distribution of the country’s population. De-
spite the annual increase in the population in the
country, the uneven distribution of the population
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across the territory of the Republic of Kazakhstan,
coupled with the low population density throughout
the territory of the country, is one of the geopolitical
challenges of Kazakhstan.

Materials and methods

Studying population has deep roots and is con-
nected to realization of the importance of the demo-
graphic factors in the development of the society.
Staging and real content of this problem on differ-
ent stages of history mirrored main goals of societal
development and changed during the historical pro-
cess.

The processes of natural growth and migration
of the population are highly intricate and exert a
profound influence on the qualitative and quantita-
tive composition of the population, as well as on the
total population as a whole. Furthermore, migration
affects population growth by influencing birth rates,
marriage rates, health outcomes and mortality rates
among migrants. Consequently, it represents a cru-
cial factor in the reproductive process (Kultanova A.
et al., 2023).

Ptuha M.V., Korchak-Cherpukovsky U.A.,
Yastremsky B.S., Kvitkin O.A., Boyarsky A.Y.,
Urlanis B.C. significantly contributed to the devel-
opment of the methodology and methods of demo-
graphical research in the soviet period. Valentei
D.I.,, Kvasha A.Y., Volkov A.G., Vishnevsky A.G.
dedicated many works to the theories and methodol-
ogy of population. Questions of mortality and life
expectancy were widely discussed in the research
by Andreeva E.M., Vishnevsky A.G., Yermakov
S.P., Kozlova V.1I. etc. The works of Zaionchkovsky
Zh., Brooke S.I., Vorobiev O.D., Denisenko M.B.,
lontzev V.A. and others were dedicated to modern
methodological and methodical questions in re-
search of migration of population. A theory of three
steps of migration process was developed by Ryba-
kovsky L.L.

One of the works on demography is the monog-
raphy of Asylbekov M.H. and Galiyev A.B. “So-
cio-demographical processes in Kazakhstan (1917-
1980)” in which Kazakhstan’s socio-demographical
development through a long period is viewed as a
holistic and multifaceted process in the background
of global socio-economic and political changes in
the country (Asylbekov M.H., Galiev A.B., 1991).

Demographical processes in Kazakhstan in the
80’s and the first half of 90’s as well as ecological
situation and some healthcare problems are viewed
in the monography of Asylbekov M.H. and Kozi-

na V.V. (Asylbekov M.H., Kozina V.V.; 2001),
The works of Zhumasultanov T.Z. and Tatimova
M.B. are of significant methodological importance
due to their revelation of the global socio-historical
regularities of population evolution and their re-
gional specificity.

Kazakhstan’s scientists that have scientific works
on demography: U.M. Iskakova (cities and agglom-
erations), Nuysupova G.N. (socio-demographical
processes). Interconnection of demographic and mi-
gration processes, and economical development of
the regions are viewed in the works of Alzhanova Z.
and Serikova S., Kenzhegaliyeva A.

In the course of the study, primary statisti-
cal material was collected, data were grouped and
statistical information was subsequently analyzed
using such methods as the method of generalized
indicators, tabular and graphical methods, methods
of variance assessment, and the balance method.
Mathematical analysis methods and statistical meth-
ods were used to calculate demographic and migra-
tion indicators, describe and analyze demographic
processes and phenomena and their patterns, sum-
marize characteristics and calculate summary indi-
cators of population reproduction. Population maps
were created using the GIS mapping method. The
materials of the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the
Republic of Kazakhstan, statistical digests, year-
books, the “Taldau” information and analytical sys-
tem, monographs, scientific articles, materials of lo-
cal executive bodies (Akimats) and Departments of
the regions of the republic were used to analyze and
form the statistical database.

Results and discussion

The accelerated growth of cities and the develop-
ment of urbanization are explained by demographic
factors, namely the rapid increase in the inner urban
population due to high natural population growth in
cities, driven by lower urban mortality compared to
rural areas, where higher mortality is compensated
by the birth rate. In addition, standard urbanization
patterns are represented by high migration from ru-
ral to urban areas, which is facilitated by rural push
factors (agricultural modernization and rural pov-
erty) and urban pull factors (industrialization and
urban-oriented policies) (Jedwab R. et al., 2017;
Haddad M., Pailhé A., 2024; Soto Nishimura A.,
Czaika M., 2024).

In general, in the three large cities, there has
been a trend of increasing birth rates over the past
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decades. In the cities of Almaty, Shymkent and As-
tana, the number of births is higher than in other re-
gions of Kazakhstan. As can be seen in Figure 1,
the birth rate surge occurred in 2006-2008. In com-
parison to 2000, absolute value of birth rate in the

three cities increased by 3 times by 2023, and the
birth rate averaged 13.6 and 25.8%o, respectively. In
regard to cities, the highest birth rate in 2023 was in
Shymkent (25.7%o), in Astana — 21.1%o, in Almaty
—16.7%0 (Figure 1).
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Figure 1 — Birth rates dynamics in Shymkent, Almaty and Astana for 2000-2021 (per 1000 people)

Urban settlements are generally characterized
by bigger birth rates than rural areas. This can be
explained by the structure of the population in cities,
which is younger due to the influx of young people
from rural areas to cities and, consequently, a higher
reproductive potential of the population, as well as
the acceptance and registration of births in urban
maternity hospitals.

Mortality of the population is the second most
important demographic process after birth rate, the
course of which depends on many factors: socio-
economic, natural and climatic, environmental, wel-
fare of the population, social infrastructure’s level,
etc. (Nyusupova G.N., 2018)

As can be seen in Figure 2, the mortality rates
per 1000 people in Astana, Almaty and Shymkent
show a decrease in rates for the research period.
In 2022, they amounted to 4.0, 5.7, and 4.3%., re-
spectively, which is almost half as much as in 2000.
The exception was the 2020-2021 pandemic period.
Then there was a sharp increase in mortality every-
where, including from 3.9%o in 2019 to 5.8%o in
2021 in Astana, from 6.5%o in 2019 to0 9.1%o in 2021
in Almaty, and from 4.7%o in 2019 to 6.8%o in 2021
in Shymkent.

Of the total number of deaths, there is a signifi-
cant preponderance of males. For example, in 2022,
in Astana, the mortality rate for men was 4.55%o, and
for women 3.49%o, in Almaty — 6.24 and 5.29%o, in
Shymkent — 4.77%o and 3.82%o.

The structure of mortality rates by causes of
mortality looks the following way: the first place for
many years with the highest percentage has been oc-
cupied by mortality from diseases of the circulatory
system (56%), as well as from cancer (15%). The
next are diseases of the respiratory and digestive or-
gans, that are indicators reflecting the influence of
the environment on human health, because the re-
spiratory and digestive organs are directly exposed
to environmental factors through drinking water,
food and air.

One of the indicators of the population’s quality
of life is the infant mortality rate. Almaty has one
of the lowest rates of infant mortality in the coun-
try. Per 1,000 born in 2022, there were 5.03 deaths,
while the average in the republic is 6.8. In the same
year, this indicator in Astana is 5.29, and is in the
4th place of infant mortality in the republic. In the
city of Shymkent, the infant mortality rate is 0.6
higher than the national average (Figure 3).
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It’s important to notice that in the last de-
cades there are positive changes in the infant
mortality rates in these cities: it tends to de-
crease. If in 2000 this indicator in the cities of
Astana and Almaty was 13.35 and 15.0 people
per 1000 births, then by 2022 it had decreased
almost threefold, by 5.29 and 5.03, respective-
ly. Data for Shymkent are given for 2018-2022,
the infant mortality rate also tends to decrease
over this period from 8.37%o in 2018 to 7.36%o
in 2022. Moreover, the pandemic period is also
characterized by a slight increase in infant mor-
tality rates, along with overall mortality. This
indicator is especially high among boys; more
boys are born and die than girls.

The main source of population growth remains
the factor of natural population growth (Canudas-
Romo V. et al., 2024). The level of natural popu-
lation growth across the republic and its regions
demonstrates a positive dynamic due to the increase
of the birth rate of the population in recent years,
combined with a decrease in mortality rates. The
only exception is the North-Kazakhstan region
(Nyussupova G. et al., 2020, Nyussupova G. et al.,
2022). Over the period from 2000 to 2022, its rela-
tive values in the cities of Astana, Almaty increased
significantly by more than 4 times; and in Shymkent
by 3 times.
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The natural population growth of Astana, Alma-
ty and Shymkent accounts for 28,5% of the total nat-
ural population growth of the republic. This indica-
tor in 2023 in absolute values was 24,022 people in
Astana, 23,565 people in Almaty and 25,942 people
in Shymkent, while in 2000 this indicator was 1,513,
2,717 and 3,412 people, respectively. The relative
indicator in 2022 is higher than the national average
(13.8%o0) in the cities of Astana (18.9%0) and Shym-
kent (22.9%o0), and below the national average in the
city of Almaty (11.2%o0). Shymkent has the highest
natural population growth (Figure 3).

An important factor influencing the dynamics of
the population, its demographic characteristics, age,
gender and ethnic composition is population migra-
tion. (Sato Y., Yamamoto K., 2005) Over time, the
intensity of the direction of the migration flow, the
level of professional education and health, as well as
the socio-cultural development of migrant’s change.

The cities under study show high migration ac-
tivity of the population. Figure 4 shows that these
cities show a positive trend, in contrast to the nation-
al average, which has had negative indicators over
the past decade. Three cities are centers of attrac-
tion for the population, mainly of working age. The
remaining regions of the Republic of Kazakhstan,
except for Almaty and Mangistau, have a negative
migration balance (https://www.gov.kz).
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Figure 4 — Indicators of the balance of general migration of the population of the regions
of the Republic of Kazakhstan in 2022, people
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The analysis of the data on migration of the
population of Astana for 2000-2022 revealed the
dominance of arrivals to the number of departures.
In 2022, compared to the same period in 2002, the
migration balance in Astana increased 5 times. The
highest migration balance was in 2016. Over the
past few years, there has been an increase in the em-
igration rate of the population. (Kelinbaeva R.Zh.,
Orazaeva T.Zh., 2023). The change of external mi-
gration indicators of Astana for 2000-2022 is pre-
sented in Figure 5.
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In the external migration of Astana in recent
years since 2016 there has been active outflow of
population abroad, the largest outflow of the popu-
lation is characteristic of 2018 (1955 people), in
the same year the highest value of the negative
external migration balance was noted — 1276. The
largest number of people that arrived in Astana
was in 2013 — 1865 people. As a rule, the reasons
for external migration are the return to historical
homeland, as well as the search for work and edu-
cation.
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Figure 5 — Dynamics of external migration indicators of the population of Astana from 2003 to 2022, people

According to statistics for 2021, the main out-
flow of the population occurred to the Russian Fed-
eration (RF) (1,131 people), Germany (388 people),
Poland (45 people), Belarus (23), Ukraine (12), the
USA (52), Turkey (11), Canada (23), Mongolia (93)
and other countries. 272 people arrived in the city
of Astana from Russia, 32 people from Azerbaijan,
61 people from Kyrgyzstan, 157 people from Uz-
bekistan, 15 people from Ukraine, 9 people from
the USA, 23 people from Germany, 54 people from
China, 47 people from Mongolia, 22 people from
Turkey and from other countries.

The main outflow of population outside the coun-
try falls on the CIS countries. Due to the fact that in
2020 in the Russian Federation it was simplified for
foreigners to obtain citizenship, it can be assumed

10

that this figure will increase. Economic motives and
ethnic migration, which is aimed at returning to the
historical homeland, belong to the paramount fac-
tors influencing emigration of population.

One of the distinctive features of external migra-
tion is a large number of able-bodied people aged
15 to 64 years. In general, throughout the entire pe-
riod, the city of Astana has seen active emigration
of European peoples, including Germans, Russians,
Poles, Ukrainians, and Belarusians.

The dynamics of internal migration of Astana
for 2000-2022 is characterized by a positive migra-
tion balance. Thus, in 2021, the migration balance
was 31,906, in 2020 — 25,607, in 2019 — 34,434 and
in 2016 — 76,950 people. The mass arrival of the
working age population creates unbalanced excess
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labour market, which strengthens surplus of the
supply of workers, and, consequently, increases the
level of unemployment in the capital region. The ex-
isting migration trends increase the labour surplus,
and, consequently, increase the unemployment rate
in this region. The trend of internal interregional
migration movement is that in all regions there are
donors for the capital Astana, the cities of repub-
lican significance Almaty and Shymkent, where
the balance of interregional migration movement
is positive. Thus, in these areas, the internal migra-
tion trend significantly affects demographic devel-
opment. The largest number of arrivals to Astana
came from Akmola region (15,131 people), Zham-
byl region (4,413 people), Turkestan region (6,522
people), East-Kazakhstan region (6,306 people), the
cities of Karaganda, Kostanay, Pavlodar, Shymkent
and Almaty. The largest number of departures from
Astana came to: Akmola region (9,699 people),
Turkestan region (3,529 people) and Almaty city

(5,687 people).
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Almaty remains the most attractive city in terms
of migration. It maintains the highest migration bal-
ance in the republic. In 2022, compared to the same
period in 2002, the migration balance in Almaty in-
creased 3 times.

As we can see in Figure 6, from 2004 to 2011
there was a prevail of the number of immigrants
over emigrants in the external migration of Almaty.
Starting from 2012, the prevalence of the outflow
of population of Almaty abroad is outlined, which
forms a negative balance of external migration of
the population. The highest indicator of the negative
balance in the city of Almaty is noted in 2019 -2219
people. From 2019 the negative migration balance is
declining. As a rule, the reasons for external migra-
tion of Almaty are the departures of young people
abroad for the purpose of study and work, which cre-
ates a loss of human capital — «brain drain». In 2022
there was a positive balance of external migration,
which was partly facilitated by the mobilization of
the population carried out in the Russian Federation.
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Figure 6 — Dynamics of external migration indicators of the population of Almaty from 2003 to 2022, people

According to Table 1 below, the Russian Fed-
eration, Uzbekistan, Kyrgyzstan and China domi-
nate in the external outflow of population. The
negative balance remains with Canada, Germany
and the USA. With other countries, the positive

balance of population migration remains. The
flow of population from Ukraine, Korea, Georgia
and Tajikistan has increased. In the overall flow
of migrants, the most active movements are with
the CIS countries.
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Table 1 — Dynamics of the balance of external migration of the population of Almaty by country from 2005 to 2023, people

Countries Year

2005 2010 2015 2020 2023

Azerbaijan 16 43 19 23 80
Belarus -17 -33 21 -17 65
Kyrgyzstan 601 376 140 123 498
Uzbekistan 1169 665 403 171 537
Russia -1375 -1 448 -1893 -1745 2491
Tajikistan 23 140 87 61 292
Ukraine 3 -3 41 6 186
USA -106 -41 -99 -71 -81
Germany -241 -30 -123 -134 -84
Georgia 45 63 29 44 140
Canada 212 -90 -37 -39 -27
South Korea 0 30 81 30 88
China 1195 271 24 447 388
Turkey 202 190 132 63 185
Other 166 189 70 99 294

In the internal migration of Almaty for a period
from 2000, a positive balance is observed. Thus, in
2017, the migration balance was 32 thousand, and
in 2022 — 29 thousand people. Almaty as a core city
is a key part of the Almaty agglomeration — it is the
centre of commuting, transit passenger and cargo
flows from different regions of the republic, mostly
from the adjoined areas of the Almaty region. To-
day, the city of Almaty and the Almaty region are
closely connected in many processes and areas of
life.

The dynamics of the general migration balance
of Shymkent for 2000-2022 underwent several mi-
gration waves. The first stage of 2000-2001 is char-
acterized by a high number of population arrivals,
mainly from other regions of the republic and from
the region. Thus, out of 50,223 people who arrived
in 2000, 80% or 35,623 people were internal im-
migrants. The ten-year period from 2002 to 2011
is characterized by low migration activity, even in
2005, 2007 and 2008 the migration balance was
negative. Starting from 2012 to the current time, the
internal migration balance increases and becomes
positive, and the peak of the positive migration bal-
ance falls in 2018 with a value of 34,456 people.

In the external immigration of the population
to Shymkent in 2021, Kazakhs predominate (588
people or 64%) and a small number of Russians
(60 people) and Uzbeks (90 people). Among the
emigrants, there is a noticeable predominance of
Russians (72%). Among the migrants, there is a no-
ticeable predominance of women. In the age compo-
sition, the working-age population aged 16-62 years
prevails. Among the countries, the main share of
immigrants in 2021 comes from Uzbekistan (84%),
among emigrants — Russia (94%), Uzbekistan and
Germany account for 4% of emigrants each. This
picture suggests that the main reason for migration
to Shymkent is the ethnic factor.

According to Figure 7, the period from 2003
to 2012 in the external migration of Shymkent
city active population movements are noticeable,
while a positive balance is maintained, the pre-
dominance of those arriving over those leaving.
Starting from 2013, the activity in external mi-
gration has been decreasing, the number of arriv-
als does not exceed 1100 people per year, but the
balance remains positive to this day. The highest
indicator of arrivals was in 2006 with a number of
3257 people.
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Figure 7 — Dynamics of external migration indicators of the population of Shymkent from 2000 to 2022, people

The main share of migrants is internal migration,
which amounted to 98% of total migration in 2021.
However, its values are declining and the migration
balance has decreased almost by half from 2017 to
2021. The peak of the general and internal migration
balance of the last decade occurred in 2018, which is
associated with the decision on granting Shymkent
the status of a city of republican significance.

The main reasons for population migration in-
clude the following: family factors, social reasons,
the level of development of medicine, and job cuts.
The increasing influx of population to the largest
cities of the republic — Astana, Almaty and Shym-
kent is happening because of the developed infra-
structure of the cities, availability of highly paid
vacancies and career prospects, development of
educational sphere, favourable economic and socio-
cultural environment. The reasons for the outflow
of population are reunification with family members
in the historical homeland, shortage of vacancies or
lack of demand for certain specialists — graduates
of foreign universities, problems with housing, en-
vironmental conditions, and other personal motives.

Conclusion

As a result of the conducted research, the fol-
lowing conclusions can be formulated.

For the period 2000-2022, in the largest cities
of Kazakhstan (Astana, Almaty and Shymkent) a

positive demographic tendency is observed, which
is expressed in an increase of birth rate, a decrease in
mortality in cities and, consequently, in an increase
in the rates of natural population growth and the
best, compared to other regions of the country, rates
of infant mortality. The reasons for the mentioned
trends are higher levels of healthcare development
in cities, working conditions and employment op-
portunities, which entails an influx of migrants of
working and childbearing age from other regions
and rural areas. An important factor is the increase
in the number of people of Kazakh nationality who
maintain ethnic traditions of having many children.
Another factor is the incorporation of adjacent ru-
ral areas into these cities, in which their population
is taken into account. Shymkent demonstrates the
highest rates of natural population growth.

Three megalopolises are characterized by high
intensity of migration and the largest migration
growth of the population in the republic. Since
2002, the migration balance in Astana has increased
5 times, in Almaty — 3 times, and in Shymkent — 2
times since 2003. The city with the greatest capacity
to attract migrants is Almaty, which has consistently
demonstrated the highest migration balance over an
extended period. Internal migration has a decisive
influence on migration processes in all flows — the
main part of migration flows of the population is
formed by internal migration — the influx of mainly
the working-age population to these cities from the
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regions. In the external migration of Astana and Al-
maty, there is a negative balance.

However, the city of Shymkent is significantly
inferior not only to Almaty and Astana, but also to
other less urbanized regions in terms of contribution
to GDP. This indicates quite serious socio-economic
problems in its development, the quality of urban-
ization, and a weak connection between the growth
of the city and the growth of its economic potential.
Suffice it to say that the share of self-employed in
Shymkent is critically high and amounts to 30%.
This level is typical in Kazakhstan mainly for rural
areas.

The existing trends of concentration of popula-
tion in the same growth points, primarily in the three
megacities of the republic with limited resources
for people to live, are fraught with negative socio-
economic consequences: increased social instability
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COMPARISON OF THE MODELLED AND
MEASURED MASS BALANCE OF THE CENTRAL TUYUKSU GLACIER,
NORTHERN SLOPE OF ILI-ALATAU

The study considers the results of numerical modelling of the mass balance of the Central Tuyuksu
Glacier, located on the northern slope of the lle Alatau, Northern Tian Shan, using the DMBSim model.
A comparison was conducted between the computed values of both winter and annual mass balances
and the measurements obtained during the balance years of 2006-2023. The input data for the modelling
included data on glacier accumulation, ablation, and mass balance derived from stakes, as well as snow
surveys with pit measurements. Additionally, air temperature and precipitation data from the Tuyuksu
weather station and total precipitation gauges were incorporated.

The largest difference between the simulated winter mass balance and the measured values on ac-
tual dates was observed during the 2006/07 period, amounting to 0.37 m w.e. (68%), with an average
of 0.17 m w.e. (29%). The maximum disparity in annual mass balance, also on actual dates, was 0.34 m
w.e. (40%), with an average of 0.05 m w.e. (9%). These findings provide valuable data for use in predic-
tive calculations for the surface mass balance and glacier runoff.

Key words: Central Tuyuksu Glacier, mass balance, mathematical model, ablation, accumulation,
SNOwW cover.
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Ine AAaTaybIHbIH, COATYCTIK OeTkeiiHaeri OpTaAbik, TyibIKCYy MY3AbIFbIHBIH,

MOAEAbAEHIeH YK9He FASILMOAOTUSIAbIK, MACCAAbIK, 0AAQHCbIH CAAbICTbIPY

DMBSIim MoaeAiH koapaHa oTbipbin, CoATycTik TaHb-LLlaHb, Iae AaAaTayblHbIH, COATYCTIK
6etkeniHaeri OpTanbik, TyMbIKCY MY3AblfbiHbIH, GaAaHCbIH MaTeMaTMKAAbIK, MOAEAbALY HaTUXKeAepi
Kapaaabl. 2006-2023 6aAaHCTbIK, XXbIAAAPbIHAAFbI BALLIEHTEH BALIEMAEPMEH KbICKbI XKOHE XXbIAABIK,
Macca 6GaAaHCbIHbIH ecenTik MOHAEPIH CaAbICTbIPY >KYPri3iAAi. MaAiMeTTepaiH Herisri kesi petiHae
PEeNKaAbIK OALIEYAEPAEH aAbIHFAH MY3AbIKTbIH, aKKYMYASUMS AepekTepi, abAsumMst KaHe MacCCaAbIk,
6aAaHCbl, COHAAN-aK, WypdTap KOAAAHY apKblAbl Kap eAlley TYCipiAIMHIH AepeKTepi nanAaAaHbIAAbI;
TyMbIKCYy METEOCTaHUMSICbIHAH XX8HE >KMbIHTbIK, >KayblH-LUALLbIH OALLEriLUTEPAEH aya TemrepaTypachl
MEH >KayblH-LWIALbIHAbI BaKbiAdy AepekTepi Ae KOoca MariAaAaHbiAAbl. MOAEAbAEHTEH KbICKbl Macca
6GaAaHCbIHbIH, HaKTbl KYHAEPAE OALLIEHTEH HOTMXKEAEPMEH MaKCMMaAAbl carkeccizairi 2006/07
>KbIAAAPbI BarikaaAbl xkaHe 0.37 M w.e. (68%) neH optawa 0.17 (29%) KypaAbl. XXbIAAbIK Macca
6GaAaHCbIHbIH, MaKCMMaAAbI alblpMaLLbIAbIFbl, HAaKTbl KyHAep OGombiHwa, 0.34 M w.e.(40%) oprtalua
ecenreH aaraHaa 0.05 (9%) 60AAbI. 3epTTey HOTUXKECIHAETT MOAIMETTEP MacCaHbIH XXepyCTi 6aAaHChbl
MEH MY3AbIK, aFbIHbIHbIH G0AXKaMAbI eCenTeyAepiHAE ManAAAAHbIAYbl MYMKIH.

Tyiin cesaep: OpTanbik TyMbIKCY My3Ablfbl, Macca 6aAaHCbl, MaTEMATUKAAbIK, MOAEAb, abAILMS,
AKKYMYASLMS, Kap YaMBIAFbICbI.
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CpaBHeHME CMOAEAMPOBAHHOIO M MASILUOAOTMYECKOro HaAaHCa MACChbl A€AHMKA
LleHTpaAbHbIi TyibIKCy, ceBepHbIi CKAOH MAe AraTay

PaccMoTpeHbl pe3yAbTaTbl MaTeMaTMYeCckoro MOAEAMPOBaHUS GanaHca AeaHMKa LleHTpaAbHbIN
Ty#bikcy, ceBepHbIt cKAOH MAae Aaatay, CesepHblit TsHb-LLlaHb, ¢ npumeHeHrem moaean DMBSim.
BbINOAHEHO cpaBHEHME pacUETHbIX 3HAYEHMIA 3MMHEIO M FTOAOBOIO 6aAaHCa MacChl C U3MEPEHHbIMM 3a
2006-2023 6GaraHCOBble TOAbI. B KauecTBe BXOAHbBIX AQHHbIX MCMIOAb30BAAUCH AQHHbIE aKKyMYASILMM,
abAsILMM 1 BaraHCa MACChl AeAHMKA MO perikam, a Tak)ke CHErOMepHbIX CbeMOK C 3aKAAAKON LWypdoB;
AaHHble HaBAIOAEHMI 33 TEMMEPATYPOM BO3AyXa M OCAAKaMM C METEOCTaHLMU TyMbIKCY M CYMMapHbIX
0CaAKOMEpOB. MakCHMaAbHOE HECOOTBETCTBME CMOAEAMPOBAHHOIO 3MMHEro 6aAaHca Macchl C M3Me-
PeHHbIM, Mo hakTUUeCKMM AaTam, otMedeHo B 2006/07 rr. 1 coctaBuao 0.37 M w.e. (68%); cpeaHee
0.17 (29%). MakcumanbHas pasHuL rOAOBOro GasaHca Macchl, Tak e Mo hakTUUeckMM AaTtam, Co-
ctaBvAa 0.34 M w.e.(40%) npu cpearern 0.05 (9%). MoAyyeHHble AaHHbIE MOTYT 6biTb MCMOAb30BaHbI

MpM NMPOrHOCTUYECKMX PacuéTax MOBEPXHOCTHOrO GaAaHCa MacChl M AEAHUKOBOTO CTOKA.
KatoueBble caoBa: AeaHuk LleHTpaabHblin TybIMKCy, 6aAaHC MacChl, MaTeMaTUUYECKas MOAEAb,

abASILMS, aKKYMYASILIMS, CHEXKHbIA MOKPOB.

Introduction

Water resources in arid continental regions, such
as Central Asia (CA), heavily depend on cryospher-
ic components: snow, glaciers, and permafrost. The
two largest mountain systems in the world, the Tian
Shan and Pamir, serve as water sources for Central
Asia (Hoelzle et al., 2019).The cryospheric compo-
nents of these mountain systems store substantial
volumes of water in solid form and play a crucial
role in the current and future availability and man-
agement of water resources in the face of a changing
climate(Hoelzle et al., 2019).

Glaciers worldwide continue to retreat, with an
unprecedented historical loss of mass observed since
the beginning of the century, exceeding the rates of
ice loss in the 1990s (Zemp et al., 2021; Zemp et
al., 2015). According to results from the 2017/18
and 2018/19 hydrological years, and preliminary
results for 2019/20 the annual mass balance aver-
aged -1.0 m w.e. per year, which is 25% more nega-
tive than the annual mass balance for the first de-
cade of the 21st century (2001-2010: -0.8 m w.e. per
year), which was unparalleled on a global scale, at
least during the period of available observations. In
Central Asia, regional mass balance values for the
2017/18 and 2018/19 hydrological years were -488
mm w.e. and -527 mm w.e., respectively (Zemp et
al., 2021). Analysis of the average Accumulation
Area Ratios (AAR) indicates that glaciers are in a
strong and increasing imbalance with the climate
and will continue to lose mass even if the climate

remains stable (Zemp et al., 2021; Shahgedanova,
2021; Kraaijenbrink et al., 2017).

Most research has focused on assessing changes
in glacier area, for example (Sakai, 2019; Molg et
al., 2018; Severskiy et al., 2016; Cogley, 2016; Pe-
trakov et al., 2016; Farinotti et al., 2015; Osmonov
et al., 2013; Kriegel et al., 2013). However, data on
changes in glacier area in Central Asia are still in-
complete and inconsistent (Barandun et al., 2020;
Molg et al., 2018).

From the perspective of global sea-level changes
(Zemp et al., 2019), regional water resources (Shan-
non et al., 2023; Saks et al., 2022; Huss, Hock 2018;
Shahgedanova et al., 2018; Hagg et al., 2018), and
the evaluation of modelling results, information on
changes in glacier volume and mass is more crucial
(Shannon et al., 2023; Kapitsa et al., 2020; Barand-
un et al. 2020).

Glacier mass balance monitoring was initiated
in the mid-1950s during the Soviet era, but many
mass balance observation programs were terminated
in the early 1990s. To date, there is only one contin-
uous series of observations for the Central Tuyuksu
Glacier, Ile Alatau, Kazakhstan, from 1957 to the
present. Glacier No.l in the Eastern Tian Shan,
China, has a relatively complete set of observations
from the 1980s, with a reconstructed period dating
back to the late 1950s (Barandun et al., 2020). Ef-
forts to reinstate glacier observations began in 2010
(Hoelzle et al., 2017). However, such datasets are
limited to a few selected, easily accessible glaciers,
but they are significant for verifying modelling re-
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sults and regional assessments. Gaps in long-term
mass balance data for several glaciers have been
filled using a combination of mass balance modeling
and satellite data analysis (Barandun et al., 2020;
Kapitsa et al., 2020; Barandun et al., 2018; Hoelzle
etal., 2017).

M. Zemp et al., 2019 and Wouters, Gardner, and
Moholdt, 2019, estimated glacier mass loss for Cen-
tral Asia as -0.15 + 0.12 m w.e. per year from 2006
to 2016 and -0.06 + 0.09 m w.e. per year from 2002
to 2016, respectively. Studies assessing glacier mass
changes in the Pamir region are somewhat contra-
dictory, e.g., (Shean et al. 2020; Barandun et al.
2019; Brun et al. 2017; Farinotti et al. 2015; Kéib
et al. 2015; Gardelle et al. 2013), while for the Tian
Shan, better consistency has been observed, e.g.,
(Barandun et al., 2020; Shean et al., 2020; Barandun
et al., 2019; Brun et al., 2017; Goerlich et al. 2017;
Farinotti et al., 2015; Pieczonka, Bolch, 2015).

Despite differences in published glacier mass
loss data, most studies emphasize the complex and
heterogeneous response of glaciers in Central Asia
to climate change (Barandun et al. 2020).

The aridity of the region means that during dry
periods, when water sources like meltwater and pre-
cipitation are depleted, glacial meltwater constitutes
a significant portion of the region’s water resources.
From this perspective, forecasting the future extent
of glacierization and ice mass volume in the Tian
Shan is of great interest (Van Tricht, Huybrechts,
2023).

A reduction in meltwater volume in the future
will inevitably lead to water scarcity and a high
likelihood of water conflicts (Xenarios et al., 2019;
Pritchard, 2019; Huss,Hock, 2018; Sorg etal., 2012).

Another important aspect of forecasting glacier
volume and mass is related to assessing the danger
of glacier lake outburst floods and the increased
frequency and intensity of spring floods and debris
flows due to more intense (high, extreme) runoff,
as reported, for example, (Van Tricht, Huybrechts,
2023; Compagno et al., 2022; Narama et al., 2018;
Sorg et al., 2012; W. Hagg et al. 2006). All of this
makes glaciers important for monitoring and predic-
tion (Van Tricht, Huybrechts, 2023; Tennant et al.,
2012).

Glacier mass balance models, designed to pre-
dict glacier conditions, range from simple models
using cumulative air temperature anomalies (posi-
tive degree days) to models using the full energy
balance (Tennant et al., 2012; Hock, Holmgren,
2005; Hock, 2003; Braithwaite, Zhang, 1999).
These models are used to reconstruct gaps in glacier
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mass balance measurements and the historical and
future evolution of glacier mass (Van Tricht, Huy-
brechts, 2023; Kronenberg et al., 2022; Azisov et
al., 2022; Popovnin V.V. et al., 2021; Van Tricht et
al., 2021; Rybak et al., 2019; Barandun et al., 2018;
Kenzhebaev et al., 2017; Kronenberg et al., 2016;
Barandun et al., 2015).

Predicting the state of mountain glaciers requires
reliable melt modeling strategies and uniformly dis-
tributed data in time and space that can be used to
verify these approaches. The use of remote sensing
data has allowed an increase in the number of gla-
ciers studied and the expansion of mass balance data
in regions where traditional mass balance data are
limited. Direct measurements of changes in glacier
volume and mass serve as a more reliable indicator
of climate change and can be used to verify mass
balance model results (Tennant et al., 2012).

The objective of this study is to test the DMB-
Sim mass balance model and assess the consistency
of results obtained by different methods of glacier
mass balance components for the Central Tuyuksu
Glacier from 2006 to 2023. The choice of this pe-
riod is due to the update of the stake field in 2006,
increasing the number of stakes to 120 and the fre-
quency of snow density measurements at different
elevations. This allowed for minimizing the mea-
surement error of the glacier’s mass balance compo-
nents (Kapitsa et al., 2020).

Study area

The left tributaries of the lower Ile River origi-
nate from the glaciers on the northern slope of the
lle (Zailiysky) Alatau, which represents one of the
northern most arcs of the Tian Shan Mountain range.
It spans 280 kilometers from west to east along 43°N
within the range of 75-78°E. The northern slopes of
the ridge descend towards foothill plains, transition-
ing in the north to deserts. To the south, the ridge
sharply drops towards the intermountain valleys of
Chilika and Chonkemina, separating the Zailiysky
Alatau from the Kungey Alatau (Kokarev et al.,
2022; Vilesov, 2016).

The region is characterized by significant sea-
sonal fluctuations in temperature and precipita-
tion. In autumn and spring Westerlies dominate the
weather pattern, resulting in maximum precipitation
in April-May on the plains, shifting to June-July in
the mid-mountain and high-mountain areas, where
the peak snow accumulation occurs in spring and
early summer (Vilesov. 2016). The snow and gla-
cier melting period typically occurs between June,
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July, and August, though in some years, it can ex-
tend into September. In the glacier zone, the aver-
age annual air temperature at heights of 3400-3800
meters ranges from -4 to 8°C and decreases to -10-
12°C and below at altitudes exceeding 4000 meters.
The average annual precipitation ranges from 700 to
1500 mm (Vilesov. 2016; Kapitsa et al., 2020).

The Central Tuyuksu Glacier is located in the
basin of the Kishi Almaty River (Figure 1), at 43°
02> 44” N, 77° 04° 46” E. It is one of the most
studied glaciers in Kazakhstan and Central Asia,
holding a prominent place among the glaciers
worldwide undergoing long-term mass balance
research.

Precibitalion
gauges
lacier contour

Figure 1 — Study area

Central Tuyuksu Glacier belongs to valley-type
glaciers with well-defined accumulation and ablation
areas. It has northern exposure, and the maximum el-
evation is 4219 m a.s.l. The glacier’s catchment area
occupies a single-cirque, with slope steepness rang-
ing from 35-40°, which presents certain challenges
and risks for observations. Nevertheless, detailed
measurements were conducted on the slopes and
near-cirque areas of the glacier over 18-20 years, al-
lowing the establishment of a relationship between

the mass balance components in the altitude zone
of 3700-3800 m a.s.l. and the mass balance of the
upper glacier sections. The glacier tongue, with rare
crevasses and 8-10° slope, is relatively accessible.
As of 2023, 87 stakes have been installed for snow
measurements, ice and snow ablation observations,
ice velocity measurements, and assessing contem-
porary glacier retreat. The measurement results,
including annual accumulation, ablation, and mass
balance values, are reported to the World Glacier
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Monitoring Service (WGMS) (Kokarev et al., 2022;
Makarevich, Kassatkin, 2011).

The glaciation of the northern slope of the Ile
Alatau continues to decrease. Between 1955 and
2022, glaciers in the area have shrunk by 140.4
km?, representing a 49% reduction, losing about
2.1 km? or 0.73% of their area annually (Mukanova
et al., 2023, in press; Severskiy et al., 2016). The
area of the Central Tuyuksu Glacier has decreased
from 2.99 km? in 1958 to 2.19 km? in 2023. These
changes are largely attributed to rising air tempera-
tures and a negative precipitation anomaly observed
in the 1970s-1980s, which was caused by changes
in atmospheric circulation and affected a significant
portion of the Tian Shan region (Kapitsa et al., 2020;
Shahgedanova et al., 2018).

Materials and methods

Winter Balance: The maximum snow accumula-
tion, referred to as the winter mass balance, is a key
component of the annual mass balance. Typically,
the cold period ends between May 25 and June 10,
although deviations from these dates can be signifi-
cant and depend on the meteorological conditions
of a particular year. In glaciology, the end of the

cold period (also known as the day of maximum
snow accumulation during the cold period) is gener-
ally defined as the date when the daily average air
temperature stabilizes above 0°C. In practice, snow
measurements were rarely taken on the exact day
when the daily average air temperature exceeded
0°C. They were more often conducted before or af-
ter this day. Therefore, from 2006 to 2023, in order
to accurately determine the date and magnitude of
the maximum snow accumulation, measurements
of snow depth were taken approximately every ten
days on the glacier, starting from late March. This
involved both measuring the snowpack’s height
from the stake field and excavating five snow pits
to measure the snow density along the glacier’s cen-
treline from the foot of the back wall to the glacier
terminus. The stake field consists of wooden stakes
anchored 3 m into the glacier. The number of stakes
decreased from 124 to 87 between 2006 and 2023
due to the glacier’s reduced size. In areas not direct-
ly observed (mainly within the accumulation zone),
snow accumulation is estimated using the relation-
ships between the winter balance, annual accumula-
tion, and ablation, obtained from direct continuous
measurements within the 3700-3800 m a.s.l. eleva-
tion interval (Makarevich, 2007) (Table 1).

Table 1 — Percentage distribution of mass balance components in the slopes with direct measurements within the one hundred-meter

height interval 3700-3800 meters above sea level

Elevation interval, m a.s.l. Winter balance Cw, % Annual accumulation Ct, % Annual ablation At, %
4219-4 100 40 64 16
4 100-4 000 74 73 21
4 000-3 900 93 90 22
3900-3 800 111 104 59

*Example calculation: If the average winter balance (Cw) in the 3,700 m-3,800 m elevation zone is 1000 mm, then in the 3,800
m-3,900 m elevation zone, it is 1110 mm, in the 3,900 m-4,000 m elevation zone it is 930 mm, in the 4,000 m-4,100 m elevation
zone, it is 740 mm, and in the 4,100 m-4,219 m elevation zone it is 400 mm.

Based on the obtained data, a map of snow cover
distribution is created across the entire glacier area
using Surfer or ArcGIS software. The values be-
tween measured points are interpolated using the
Kriging method.

The annual mass balance of the Central Tuyuk-
su Glacier has been subject to systematic observa-
tions since 1957 and continues to the present day.
The calculation is performed using the glaciological
method, based on direct measurements of snow and
ice accumulation and ablation within specific eleva-
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tion intervals. The annual mass balance is the alge-
braic sum of the incoming (annual accumulation)
and outgoing (annual ablation) components of the
glacier’s mass. Observations are conducted accord-
ing to a stratigraphic system that reflects the dura-
tion of the balance year, the start and end of which
can vary, depending on meteorological conditions,
from early September to mid-October.

The annual accumulation is the sum of the winter
mass balance and summer precipitation. Data on the
amount of summer precipitation are obtained from
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three cumulative precipitation gauges located on the
lateral moraines and beneath the glacier’s tongue.
Precipitation is measured twice a year, at the end of
the cold and warm periods.

Annual ablation encompasses the volume of
melted snow, firn, and ice, derived from observa-
tions using an existing network of stakes. Measure-
ments of snow and ice ablation are performed sub-
decadally, and during the summer period when the
glacier’s ice surface becomes exposed, the measure-
ment frequency increases to 3-5 days. This is be-
cause the melting rate of the ice leads to the collapse
of stakes, resulting in data loss. Typically, the stakes
are re-drilled when the residual length of the stake
within the glacier’s body reaches 20-40 cm. For
hard-to-reach elevation intervals, a computational
method is applied using the relationships outlined
in Table 1.

DMBSim model. The mass balance model sim-
ulates glacier mass balance on a gridded domain,
which is defined by a digital elevation model (DEM).
The simulation is driven by a daily meteorological
series of air temperature and total precipitation.

The model starts from an initial condition of snow-
water equivalent (SWE) distribution, which is com-
puted according to several factors — topography, snow
line altitude, avalanches, and (if available) winter mea-
surements of accumulation. Then daily accumulation
and ablation are calculated for each grid cell, with an
approach derived by Huss and others, (2009).

Snow accumulation is calculated from the mea-
sured precipitation. This is first corrected for mea-
surement under-catch using a multiplication factor.
Then accumulation is gridded over the model do-
main, increasing with a constant elevation gradient,
and it is additionally redistributed according to topo-
graphic curvature (reduced on ridges, increased in
depressions).

Melt is computed with an enhanced temperature/
radiation index (Equation 1) based on Hock, (1999):

my (6 Y) = [M+24 -7 - O »)] - T, y) (1)

where m is the total melt over one day (mm w.e.),
subscripts 1,2,3 refer to snow, firn and ice surfaces,
x and y are the grid cell coordinates, Mf is a tem-
perature melt factor (mm w.e. °C-1), r is a radiation
melt factor for snow (mm w.e. °C -1 h-1 (W m-2)-
1), Q is the daily mean potential incoming solar ra-
diation (W m-2), and T is the daily mean air tem-
perature (°C).

Thus, the model calculates different melt rates
for various types of surfaces: snow, firn, bare ice and

debris-covered ice. The model can also simulate the
occurrence of avalanches using a process-based for-
mula (Gruber, 2007), which redistributes snow also
from/to terrain outside the glacier. If mass balance
measurements are supplied (such as ablation stakes
or snow pits), the model optimizes the parameters
over the corresponding observation periods, to find
the best match with the measurements. In particular,
the melt factor Mf and the radiation factorsr1,2,3 are
automatically optimized until the simulation is un-
biased (at the measured locations) compared to the
measurements. When winter snow measurements
are also supplied, the model will additionally opti-
mize the precipitation correction factor. The model
can be run over multiple years, including periods
without mass balance measurements: in this case, it
will use the parameters optimized over the measured
years to calibrate the simulation for the other years.

Daily mass balance values are recorded over the
course of the simulation, to finally compute the total
mass balance over specific, standard periods — the
hydrological year, and the period between measure-
ments. Additionally, the model calculates the equi-
librium line altitude (ELA), the accumulation-area
ratio (AAR), and the daily water discharge from the
glacier.

When the simulation is finished the model also
computes a “corrected” mass balance distribution
over each measurement period: the simulated mass
balance is corrected within elevation bands, by sub-
tracting the local model bias with respect to the point
measurements (similar to the contour-line method:
(Dstrem, Brugman, 1991). This improves the final
estimate for the spatial distribution of mass balance.

In this study, the input data included measured
values of winter mass balance and ice ablation across
the stake field; daily average air temperature, and
daily precipitation sums obtained from the Tuyuksu
MS (Meteorological Station) located along the gla-
cier; the glacier contour for each year within the
study period (2006-2023), obtained based on annual
tacheometric surveys of the glacier. Additionally, a
digital elevation model (DEM) from Pleiades for the
year 2016 with a 0.5-meter resolution was utilized.

Results and discussions

The obtained results for the winter mass balance
of the Central Tuyuksu Glacier from 2006 to 2023
are presented in Table 2 and Figures 2 and 3.

The “DMBSim” model generates two variants
of the winter balance values: the first based on fixed
dates from October 1 to April 30 of the following
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year (further in the text “Variant 17), and the sec-
ond based on the actual dates of the beginning and
end of the cold period (further in the text “Variant
2”). Fluctuations in the winter mass balance values
are influenced by the amount of precipitation during
the cold period and wind-driven transport of freshly
fallen snow from the surrounding glacier slopes and
lateral moraines onto the glacier’s surface. The total
precipitation during the actual and fixed cold peri-
ods significantly differs. This is particularly evident
in the case of the 2015/16 balance year when an ex-
ceptionally large amount of precipitation fell in May
2016, which was not considered by the model in the
calculations of the first variant.

The temporal evolution of the winter balance
values, modelled using the second variant, shows
better agreement and correlation with the measured
values, with a correlation coefficient of 0.93 (Table
2, Figures 2 and 3). However, the average balance
value over the study period for the fixed dates is
closer to the measured one. The difference between
the winter balance values from the actual data and

the measured data can be explained by the fact that
the model assumes an increase in precipitation with
altitude every 100 meters, and only on the moraine
sections of the glacier does the snow deposition de-
crease. However, direct observations on the Tuyuk-
su Glacier have shown that the largest snow accu-
mulations are concentrated in the altitude zone of
3800-3900 m a.s.l. at the base of the cirque. Further-
more, besides solid atmospheric precipitation, large
masses of redistributed snow are accumulated here,
the reserves of which decrease further up the slope
with altitude and are reduced by almost half on the
moraine sections (Makarevich et al., 1984: 97). To
reduce this difference, additional direct observations
in the glacier’s accumulation area are required. As a
result, adjustments in the model’s input parameters
during the calibration and validation stages are nec-
essary, including the introduction of an additional
input parameter such as the precipitation gradient
over altitude intervals. It should be noted that such
changes to the model parameters are specifically tai-
lored to the Tuyuksu Glacier.

Table 2 — Difference between the winter mass balance values of the Central Tuyuksu Glacier for the balance years from 2006/07 to

2022/23
Balance year DCIIVIBSim fixed DMBSim actual Measured, Difference m w.e.
ates, M w.e. dates, M w.c. M w.e. Measured-fixed Measured-actual
1 2 3 4 5 6

2006/07 0.784 0.914 0.544 -0.240 -0.370
2007/08 0.417 0.476 0.411 -0.006 -0.065
2008/09 0.591 0.765 0.626 0.035 -0.139
2009/10 0.945 1.247 0.887 -0.058 -0.360
2010/11 0.676 0.861 0.585 -0.091 -0.276
2011/12 0.397 0.537 0.414 0.017 -0.123
2012/13 0.469 0.574 0.466 -0.003 -0.108
2013/14 0.162 0.260 0.195 0.033 -0.065
2014/15 0.755 0.881 0.654 -0.101 -0.227
2015/16 0.688 1.293 1.024 0.336 -0.269
2016/17 0.695 0.798 0.699 0.004 -0.099
2017/18 0.566 0.651 0.558 -0.008 -0.093
2018/19 0.607 0.809 0.536 -0.071 10273
2019/20 0.724 0.693 0.462 -0.262 -0.231
2020/21 0.415 0.461 0.429 0.014 -0.032
2021/22 0.729 0.649 0.526 -0.203 -0.123
2022/23 0.611 0.797 0.733 0.122 -0.064

Mean 0.602 0.745 0.573 -0.028 -0.171
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Continuation of the table

Balance year DMBSim fixed DMBSim actual Measured, Difference m w.e.
dates, m w.e. dates, m w.e. M w.e. Measured-fixed | Measured-actual
1 2 3 4 5 6
Max 0.945 1.293 1.024 0.336 -0.032
Min 0.162 0.260 0.195 -0.262 -0.370
Amplitude 0.783 1.033 0.829 0.597 0.337
Correlation coefficient 0.73 0.93
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Figure 2 — Winter mass balance of the Central Tuyuksu Glacier from
the balance years 2006/07 to 2022/23, as modelled and measured.

Table 3 and Figures 4 to 6 present a compari-
son of annual mass balance values obtained through
modelling.

Over the entire observation period from 1958
to 2023, the mass balance of the Central Tuyuksu
Glacier amounted to -28.0 m or -0.43 m w.e a’
(see Figure 7). The average annual mass balance
of the glacier for the studied period from 2006 to
2023 was -0.542 m w.e. Positive balances were ob-
served in the balance years of 2008/09, 2009/10,
and 2015/16, with the most negative balance year
being 2007/08. The modelled annual mass balance
values, both based on fixed dates and actual dates

of the beginning and end of the balance year, were
closer to the measured values compared to the win-
ter balance.

Despite a high correlation coefficient between
the modelled and measured mass balance values,
significant differences are observed in some years.
The absence of direct observations in the accumula-
tion zone is likely one of the sources of this incon-
sistency when extrapolating data. Maximum differ-
ences are observed at around 3770 m a.s.l. (Figure
4), where the ablation stakes end, and the mass bal-
ance is calculated based on the relationships (see
Table 1).
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SMB [m w.o.] m—— e — SMB [m w.o.] m— e m— SMB [m w.c.]
-20 -15 =10 -05 -02 00 02 05 10 15 20 =20 -15 -10 -05 -02 00 02 05 10 15 20 2,0 1,5 1,0 0,5 0,2 0,0 0,2 0,5 1,0 1,5 2,0

a b c
Figure 3 — Winter mass balance for the 2015/16 balance year. Modelled using fixed dates from October 1, 2015,
to April 30, 2016 (a), for the period from September 20, 2015, to June 1, 2016 (b), and measured (c).
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Figure 4 — The relationship between the mass balance of the Tuyuksu Glacier
and absolute elevation for the 2015/16 balance year
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Table 3 — The difference between the annual mass balance values of the Central Tuyuksu Glacier for the balance years from 2006/07
to 2022/23 simulated using fixed dates (hydrological year from October 1 to September 30), based on the actual dates of stable
transition of the daily air temperature to negative values, and those obtained from direct field measurements.

Difference, m w.e.
Balance year D(ll\;lg f":: Vﬁvxeed Dl;dal:iirr;l:::t:al Measured, m w.e. Measured- Measured-
’ o ’ o fixed actual
1 2 3 4 5 6
2006/07 -0.579 -0.533 -0.845 -0.266 -0.312
2007/08 -1.425 -1.415 -1.357 0.068 0.058
2008/09 0.199 0.072 0.205 0.006 0.133
2009/10 -0.114 0.052 0.030 0.144 -0.022
2010/11 -0.133 -0.179 -0.314 -0.181 -0.135
2011/12 -1.163 -1.158 -1.023 0.140 0.135
2012/13 -0.411 -0.476 -0.340 0.071 0.136
2013/14 -1.366 -1.289 -1.088 0.278 0.201
2014/15 -0.660 -0.719 -0.756 -0.096 -0.037
2015/16 0.217 0.222 0.561 0.344 0.339
2016/17 -1.247 -1.210 -1.113 0.134 0.097
2017/18 -0.190 -0.194 -0.075 0.115 0.119
2018/19 -0.693 -0.616 -0.580 0.113 0.036
2019/20 -0.039 -0.012 -0.287 -0.248 -0.275
2020/21 -0.747 -0.738 -0.609 0.138 0.129
2021/22 -1.060 -1.062 -1.130 -0.070 -0.068
2022/23 -0.706 -0.793 -0.488 0.218 0.305
Mean -0.647 -0.591 -0.542 0.053 0.049
Max 0.206 0.222 0.561 0.344 0.339
Min -1.430 -1.415 -1.357 -0.266 -0.312
Amplitude 1.636 1.637 1.918 0.610 0.651
Correlation coefficient 0.96 0.94

We believe this difference arises due to different
approaches (relationship method and model’s calcu-
lation method) in assessing the influence of local
meteorological and geomorphological conditions
on snow and ice ablation and accumulation, reach-
ing significant differences in anomalous years (see
Figure 5). However, due to the lack of alternatives,
model parameter tuning is necessary for a more ac-
curate reproduction of the observed data.

With a given set of parameters, the model shows
more negative annual mass balance values for the
glacier. It is essential to consider relatively signifi-
cant interannual variability in precipitation, near-
surface temperature, and, consequently, melting
rates. This calls for a more precise calibration of the
model, which requires a longer series of contempo-
rary observations as the initial data, necessitating
additional research.
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Figure 5 — Annual mass balance of the Central Tuyuksu Glacier from the 2006/07 to 2022/23
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Figure 7 — Cumulative glaciological mass balances of the Central Tuyuksu glacier

The observed changes in the mass balance of
the Central Tuyuksu Glacier are consistent with
estimates obtained in regional studies conducted
for the Tian Shan and Pamir regions, demonstrat-
ing a unified negative trend in evolution, differing
only in the magnitude of values. For example, in
the study by Barandun and others, (2021), the mass
balance is reported as -0.30 m w.e. yr'! with a sig-
nificant negative trend in the period from 1999/2000
to 2017/2018 for the North and West Tian Shan.
In (Pieczonka, Bolch. 2015), the mass balance is
shown as -0.42 £ 0.66 m w.e. a! for the period from
1999 to 2012 for the Alatau Glacier Basin, Central
Tian Shan. Kenzhebaev and others (2017) reported
amass balance 0of-0.39 £ 26 m w.e. a’! from 2003/04
to 2015/16 for the Batysh Sook Glacier, Inner Tian
Shan. Azisov and others (2022) also showed a nega-
tive trend with a mass loss of -0.18 £ 0.17 m w.e.
yr! from 2010/2011 to 2020/2021 for the Golubina
Glacier in the North Tian Shan. Popovnin and oth-
ers (2021) reported an average mass loss of -0.53 m
w.e. yr'! for the Sary-Tor Glacier in the Ak-Shiyrak
massif, Inner Tian Shan, during the period from
1985 to 2019. Kabutov and others (2022) presented
a mass balance of -0.26 m w.e. for the 2018/2019
year for Glacier No. 139 in the Karakul Lake basin,
Eastern Pamir. Barandun and others (2019), Hoelzle
and others (2019) estimated changes in glacier mass
for the Western and Eastern Pamir as 0.37 = 0.42 m

w.e. and +0.19 + 1.47 m w.e., respectively.

The application of mass balance models for
the reconstruction (recovery) of glacier mass bal-
ance values and historical and future evolution,
despite simplifying the actual conditions of glacier
existence and development, shows a satisfactory
correspondence between measured and calculated
(modeled) glacier mass balance values, as observed
in this study and in studies such as (Azisov et al.,
2022; Popovnin et al., 2021; Van Tricht et al., 2021;
Rybak et al., 2019; Kenzhebaev et al., 2017).

The Central Tuyuksu Glacier is considered as a
reference glacier for the Ile Alatau, and the assess-
ment scenarios for its future state can reasonably be
extended to other glaciers in the northern slope of
the Ile (Zailiysky) Alatau. The research conducted
and further studies will allow the development of a
methodology for modelling the dynamics of other
glaciers in the study area not covered by direct ob-
servations. This will improve our understanding of
glacier response to observed climate change and
provide additional data for assessing changes in run-
off in the region.

Conclusions
The mass balance of the Central Tuyuksu Gla-

cier for the observation period from 1958 to 2023 is
predominantly negative, with a few individual years
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being exceptions. This confirms the ongoing loss of
glacier mass and volume in the region.

Despite differences between measured and
modeled mass balance values, these values are
comparable, and the calculated values also demon-
strate a negative mass balance trend of the Central
Tuyuksu Glacier. Significant differences are mainly
observed for anomalous seasons, such as 2009/10
and 2015/16.

Future plans include continuing the calibration
and validation of the model for the purpose of its
use in predictive calculations to assess changes in
glacier mass balance components in the region’s
changing climate.
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METOAOAOTNYECKUE ACIIEKTbI U3YHEHUSA
BAUAHUA MUTPALUIMU HA TEPPUTOPUAADHYIO
OPTAHU3AUUIO HACEAEHUA
B PECITYBAUKE KA3AXCTAH

CTaTbs NOCBSILLEHA aHAAM3Y BHYTPEHHUX MUIPaLMOHHbIX MpoLieccoB B KasaxcTaHe M ouLeHKe BAU-
SHUS 3TMX MPOLECCOB HA TEPPUTOPUAABHYIO OpPraHU3auMIo HaceAeHus. B MUrpaumoHHbIX npoueccax
CylLleCTBEHHa pPOAb reorpacduyeckmx hakTopoB (MPUPOAHBIX YCAOBMIA, KAMMATA, pa3MelLeHus Mpo-
M3BOACTBA, COLMAABHOM MHMPACTPYKTYpPbl U T. A.). MUrpaLms MOXKeT 3HAUUTEAbHO BAMSITb Ha Tep-
PUTOPUAABHYIO OPraHM3auMio HaceAeHWs M MPUBOAUTB K CABMram B Aemorpacpuueckoin CTPyKType,
pacrnpeAeAeHMU HaceAeHMs MO PerMoHam W COLIMAaAbHO-3KOHOMMYECKOM Pa3BUTUKN TeppuTopuit. Lleab
paboTbl — BbISIBUTb W OLEHUTb BAMSHME MUIPALMM HA TEPPUTOPUAABHYIO OpraHM3auMio HaCeAeHws,
MCNoAb3ys reorpacmyeckmin noaxoA. OCobeHHOCTb Hallero NoAXoAa K MCCAEAOBAHMIO AQHHOW Tema-
TUKM 3aKAIOYAETCS B KOMMAEKCHOM M3YUYEHWW MPOLLECCOB TEPPUTOPUAABHOTO ABMXKEHUSI HACEAEHUS B
MX B3aMMOCBS3M C 3KOHOMMUYECKMMM, COLLMAAbHBbIMM, reorpaduueckumm n Apyrumun chaktopamm, o6-
YCAQBAMBAIOLLMMM 3TU ABUXKEHMS. B 3TOM KOHTEKCTe M3yYaAnCb MPOLECChbl PAaCCeAeHUs U MUIrpaumn
HaceAeHWs B pa3pese perMoHoB cTpaHbl. CoBpeMeHHas AMHaMMKa MUIrpaumMoHHbIX npoueccos B Kasax-
CTaHe MPMBOAMT KaK K MOAOXKMTEAbHbIM U3MEHEHUSIM B OOLLECTBE, TaK M K HAPACTaHUIO SKOHOMMYeE-
CKMX, COLMAAbHbIX M 3KOAOrMYECKMX NpoOAeM. HeraTvBHble MOCAEACTBUSI YCUAMBAIOTCS, ECAM OHU He
YNPaBASIIOTCS MAM CAQBO PErYAMPYIOTCS FOCYAAPCTBOM. B 3TOM 3akAlouaeTcs akTyaAbHOCTb paccma-
TpuBaemMon npobAembl. [pakTuyeckas 3HAUMMOCTb MCCAEAOBAHMS 3aKAIOUAETCS B TOM, UTO 3HAHWS B
06AaCTH 3aKOHOMEPHOCTEN MUMPALIMOHHbIX MPOLIECCOB M YMPABAEHUS UMM, a TaK>KE B3aUMOAENCTBUS
MMIpaLMK HAaCeAEHUS C Pa3AMUHbIMM CTOPOHAMM OOLLLECTBEHHOMO Pa3BUTUS MOTYT ObITb BOCTPEOOBAHbI
TEMM, KTO NMPUHMUMAET pellieHust B 06AacTV (hOPMUPOBaHMSI CTPATErMM SKOHOMUYECKOM, AemMorpaduue-
CKOW M MUIPaLMOHHON MOAUTUKU. MHGOopMauMoHHYyo 6a3y MCCAEAOBAHMS COCTaBMAM OULMAAbHbIE
CTaTUCTUYECKMe AaHHble Blopo HaLMOHAABHOM CTaTUCTUKM AreHTCTBaA Mo CTpaTermyeckomy nAaHMpo-
BaHuio 1 pecpopmam PK, AaHHbIe acemorpadmyeckoit CTaTUCTUKK, A@HHbIe U OTUYeTbl AreHTCTBA Mo CTa-
T1cTuke PK, 3apy6exkHble 1 0TeUYeCTBEHHbIE AUTEPATYPHbIE MCTOYHMKM, HOPMATHBHbIE MPABOBbIE AKTbl
Pecny6ankun KasaxctaH. Pe3yAbTaTbl MICCAEAOBaHUS MO3BOASIOT CAEAATb BbIBOA O TOM, UTO MUIpaLims
OKa3bIBAeT CYLLECTBEHHOE BAMSIHME Ha TEPPUTOPUAABHYIO OpraHu3aumio HaceaeHus B Pecrnybamnke Ka-
3axcTaH. Ha ocHoBe MoAyUYeHHbIX Pe3YAbTaTOB MCCAEAOBAHMS PEKOMEHAYETCS pa3paboTka 1 peaan3a-
LMY TOCYAQPCTBEHHBIX M PErmMoHaAbHbIX MPOrpaMM, HarpaBAEHHbIX Ha YNpaBAeHWE MUrpaLMOHHbIMU
npoueccamm 1 apanTauMio MUIPAHTOB, a TakXe COAENCTBME PABHOMPABHOMY Pa3BUTMIO Pa3AMYUHbIX
pervoHoB Pecrnybankm KasaxcraH.

KAloueBble cAoBa: MUrpauusi, TeppUTOPMAAbHAas OpraHm3aumsi HaceAeHus, Aemorpacuueckas
CTPYKTYpa, 3KOHOMWYECKOe pa3BUTHE.

Zh.T. Tilekova®, D.K. Aldabergenov

Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: zhanna.tilekova@gmail.com

Methodological aspects of studying the impact of migration
on the territorial organization of the population
in the Republic of Kazakhstan

The article is devoted to the analysis of internal migration processes in Kazakhstan and the as-
sessment of the impact of these processes on the territorial organization of the population. The role
of geographical factors (natural conditions, climate, production location, social infrastructure, etc.)
is essential in migration processes. Migration can significantly affect the territorial organization of
the population and lead to shifts in the demographic structure, population distribution by region and
socio-economic development of territories. The aim of the work is to identify and assess the impact
of migration on the territorial organization of the population using a geographical approach. The pe-
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culiarity of our approach to the study of this topic lies in the comprehensive study of the processes of
territorial movement of the population in their interrelation with economic, social, geographical and
other factors that cause these movements. In this context, the processes of settlement and migration of
the population in the context of the country’s regions were studied. The current dynamics of migration
processes in Kazakhstan leads to both positive changes in society and an increase in economic, social
and environmental problems. Negative consequences are amplified if they are not managed or poorly
regulated by the State. This is the relevance of the problem under consideration. The practical signifi-
cance of the research lies in the fact that knowledge in the field of patterns of migration processes and
their management, as well as the interaction of population migration with various aspects of social
development can be in demand by those who make decisions in the field of forming a strategy for eco-
nomic, demographic and migration policy. The information base of the study was made up of official
statistical data of the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, demographic statistics data, data and reports of the Agency for Statistics of
the Republic of Kazakhstan, foreign and domestic literary sources, regulatory legal acts of the Republic
of Kazakhstan. The results of the study allow us to conclude that migration has a significant impact on
the territorial organization of the population in the Republic of Kazakhstan. Based on the results of the
study, it is recommended to develop and implement state and regional programs aimed at managing
migration processes and adapting migrants, as well as promoting the equitable development of various
regions of the Republic of Kazakhstan.

Key words: migration, territorial organization of the population, demographic structure, economic
development.
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KasakcraH Pecrny6AnMKacbIHA@FbI XaAbIKTbIH, ayMaKTbIK, YHbIMAACYbIHA
KOLLi-KOH NMpoL,ecTepi 9cepiH 3epTTeyAiH,
dAICHAMAABIK acrneKTiAepi

Makanra KasakcTtaHaarbl illKi KeLWi-KOH MNPoLecTepiH TaAAdyFa XKOHe OCbl MPOLLECTEPAiH, XaAblK-
ThiH ayMaKThbIK YMbIMbIHa ocepiH 6ararayra apHaaraH. Kelui-koH npouectepiHae reorpausiAbik, pak-
TOPAAPAbIH POAI MaHbI3AbI (TABUFU >KaFAaiAap, KAMMAT, OHAIPICTI OpHAAACTbIPY, SAEYMETTIK MHpa-
KYPbIAbIM >kaHe T.06.). Keli-KOH XaAbIKTbIH ayMaKTbIK YMbIMAACTbIPbIAYbIHA aMTapAbIKTai acep eTyi
MYMKIiH XOHE AeMOrpadmsAbIK, KYPbIAbIMHbBIH ©3repyiHe, XaAblKTblH ariMakTapFa OeAiHyiHe >koHe
ayMaKTapAblH 9AEYMETTiK-9KOHOMMKAABIK, AaMyblHA ©KeAyi MYMKiH. KyMbICTbIH, MakcaTbl-reorpa-
(USAABIK, TOCIAAI KOAAAHA OTbIPbIN, KOLWIi-KOHHbIH, XaAbIKTbIH ayMaKTbIK, YIbIMblHA 9CEpiH aHbIKTay
keHe 6Gararay. OcCbl TakbIpbINTbl 3epTTeyre Gi3AiH KO3KapacbIMbI3AbIH €peKLeAiri-6yA KO3FaAbIC-
TapAbl aHbIKTANTbIH 3KOHOMMKAABIK, DAEYMETTIK, reorpadusiAbIK, >xaHe 6acka hakTopAapmeH e3apa
6arAaHbICTa XaAbIKTbIH, ayMakKTbIK, KO3FaAbICbIHbIH, MPOLECTEPIH >KaH-)KaKTbl 3epTTey. bya Typrblaa
eAAIH eHipAepi OoMblIHLLIA XaAbIKTbIH KOHbICTaHYbl MeH KelLli-KOH rnpouectepi 3epTreaai. Kasakc-
TAHAQFbl KOLWi-KOH MPOLLeCTePiHiH, Ka3ipri cepriHi KOFaMAaFbl OH e3repictepre Ae, 3KOHOMMKAAbIK,
SAEYMETTIK >KOHE 3KOAOTMSABIK, MpoBGAEMarapAbIH ©CyiHe Ae aAbin kKeAeai. Tepic caapap, erep oaap
MEMAEKeT TaparibiHaH 6ackapblAMaca Hemece Hallap peTTeAce, Kyuweneai. bya mMoceaeHiH e3ekTiAi-
ri. 3epTTeyAiH MPakTUKAAbIK, MaHbI3AbIAbIFbI MblHAAQ: KOLLi-KOH MPOLecTepi MeH oAapAbl 6ackapy
3aHAbIABIKTapbl, COHAAM-aK, XaAbIKTbIH, KOLi-KOHbIHbIH KOFAMABIK, AAMYAbIH 8PTYPAI TapanTapbiMeH
@3apa apeKeTTecyi TypaAbl OIAIMAI S3KOHOMUKAABIK, AEMOrpaUSIAbIK, >KoHe Kelli-KOH casiCaTbiHbIH
CTpaTerunsCbiH KAAbINTACTbIPY CaAacbiHAQ LELiM KaBbIAAANTbIHAAP TaAamn eTe aAaAbl. 3epTTeyAiH
aknapatTblk, 6a3acbiH KP CTpaterusiabik, >kocrnapAaay >keHe pedopmMarap areHTTIiriHiH YATTbIK, CTa-
TUCTMKA BIOPOCHIHBIH, PECMM CTAaTUCTUKAADBIK, AepekTepi, Aemorpadusiabik, cTaTncTka aepekTepi, KP
CraTuMCTUKa areHTTIriHIH AepeKkTepi MeH ecenTepi, WEeTEAAIK >KoHe OTaHAbIK aaebu ke3aep, Kasak-
cTaH Pecrny6AMKacbIHbIH HOPMATUBTIK KYKbIKTbIK aKTiAepi KypaAbl. 3epTTey HOTUXKeAepi KoLli-KoH
KasakcraH PecnybAmKkacbiHAAFbI XaAbIKTbIH ayMaKThiK YibIMblHa aiTapAbIKTan acep eTeAi AereH Ko-
PbITbIHABI >KacayFa MyMKIHAIK 6epeAi. 3epTTeyAiH aAblHFaH HOTUXKEAEepi Heri3iHAe KeLi-KOH npoLec-
TepiH Gackapyra >keHe Kellin-KoHywblAapAbl 6erimaeyre, conaan-ak, Kasakcran Pecny6AmKacbiHbIH
BPTYPAI OHIPAEPIHIH TeH KYKbIKTbl AaMybIHA )KopAEMAecyre 6aFbITTaAFaH MEMAEKETTIK )KOHE OHipAIK
6ar papAaManapAbl 83ipAey XKaHe iCKe acbipy YCbIHbIAAAbI.

Ty#iH ce3Aep: KOLi-KOH, XaAbIKTbIH ayMaKTbIK, YbIMbl, AEMOrPaUSAAbIK, KYPbIAbIMbl, SKOHOMMKA-
AbIK, AaMY.
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MeTonoorn4ecKue acIeKThl U3YUCHUS BIMSHUSA MUT'PALIUA Ha TEPPUTOPUAJIbHYIO OPTaHHU3allUI0 HACCIICHUA. ..

BBenenue

B coBpemMeHHOM MUpe MUTpaIys SBISETCS Of-
HUM W3 KIIIOYEBBIX (PAKTOPOB, OKa3bIBAIOIINX BIIM-
ssHAE Ha JeMorpaduyeckyro W SKOHOMHUYECKYIO
CUTYalHUIO B Pa3IMYHBIX CTpaHax. MUrpaluoHHbIE
MIPOLIECCH, BKJIIOYAIONIUE MepeMelleHre JToaei n3
OJHOTO MEcCTa B JIpyroe, MOTYT 3HauWTEJIbHO BIIU-
SThb Ha TEPPUTOPUAIBHYIO OpPTraHU3alMIO0 Hacele-
HUSl ¥ IPUBOAMTH K CIABUraM B jAeMorpaduuecKon
CTPYKTYpe, pacrupefesieHUH HaceJleHUs MO peruo-
HaM U COLMAJIbHO-3KOHOMHYECKOM Pa3BUTHU TEP-
pUTOpPHIA.

Peciybnmuka Kasaxcran, pacnojoxeHHas B
LICHTPAJILHON YacTu EBpasuu, He sBIIAETCS UCKIIO-
yeHneM. 3a cBolo Hcropuio Kaszaxcran mepexxui
HECKOJIBKO BOJIH MHTPallMOHHBIX IOTOKOB, KOTO-
pble B 3HAUMTEIBHON Mepe ONpenesuiIn JeMorpa-
(udecKrii ¥ YKOHOMUYECKHN JIAaHAMAPT CTPAHBI,
B ompenenennble nepuonsl BHELUIHWE MHIPALMU
OKa3bIBaJIM CYIIECTBEHHOE BIHMSHHE Ha pPa3BUTHE
9KOHOMMKH, Ha YUCIICHHOCTb HACEJICHUS], €r0 AEMO-
rpadMuecKuii COCTaB U CTPYKTYPY.

s Kazaxcrana ¢ ero oOmmpHO# TeppuTopuei
0COOEHHO CHIIBHO TPOSIBIISIIOTCS KOHTPACTHI B 3KO-
HOMUYECKOM U COLIMAJIbHOM Pa3sBUTHUHU Pa3HBIX pe-
THOHOB. DTa TeppUTOpHANIbHAs HEPABHOMEPHOCTD
pa3BuTHs OOYCIIOBJICHA MHOTUMHM TeorpauuecKu-
MU (pakTopamMu: IPUPOJHBIMHU YCIOBHSIMH, I'e0Tpa-
(brueCKUM TOJI0KEHHEM, 00ECTIEYEHHOCTHIO ChIPbE-
BBIMH pECypCaMH, pa3BUTOCTBIO HHPPACTPYKTYPHI.
Bnusinne MHOrmx u3 3TuX (PAaKTOPOB, KOHEUYHO,
yHace0BaHO OT Mpolioro. IMEeHHO 1moj ux BiH-
SITHUEM C(OPMHUPOBAINCH NPOMBILUICHHBIE U CEIlb-
CKOXO3SIICTBEHHBIE PAllOHBI U CIIOKWINCH COBpE-
MEHHBIE CHCTEMBI pacceseHus. B Hacrosiee Bpems
BO3pOcia TaK)Ke POJIb PHIHOYHBIX (PaKTOPOB, HAIPHU-
Mep, BOCTPeOOBAHHOCTh KAaKOro-IH00 BHIA CHIPbS
Ha MHPOBOM PBIHKE, YTO TaKXe yCHUJIMJIO BHYTpPEH-
HHUE TUCTIPONOPLHU MEXKAY PecypcooOecrieyeHHbI-
MU MU OCTaJIbHBIMHU pernoHamu. Konewno, Teppu-
TOpHajJbHAs HEPAaBHOMEPHOCTb 3KOHOMHUYECKOI'O
Pa3BUTHS MPOSIBIIAETCS BO MHOTHX CTpaHax, Jaxe
MO’KHO CKa3aTh B OOJIBIIMHCTBE cTpaH. B 3aBucu-
MOCTH OT MHOTHX (pPaKTOPOB €CTh PETHOHEI ¢ Oojee
BBICOKMM YPOBHEM M JUHAMHUKONH 3KOHOMHUYECKOI'O
pa3BUTHUS, U €CTh PErHOHBI, KOTOPHIE OTCTAIOT OT
HUX B pa3BUTHUH. OJJHAKO HEOOXOIUMO yUUTHIBATD,
YTO pe3KHe AUCTIPONIOPIUN SKOHOMUYECKOTO U CO-
LUAIBHOTO Pa3BUTHSI YCUIMBAIOT COLUAIIBHYIO Ha-
MPSKEHHOCTD, MTO3TOMY Kak/lasi CTpaHa CTPEMUTCA
paspabateiBaTth 3G(EKTUBHYIO TOIUTHKY B IEIIAX
TEPPUTOPHAIILHOTO BBIPABHUBAHUS COIMAILHOTO
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pa3zBuTus. i 3TOro HY>XKHO MOHUMATh OCHOBHBIC
3aKOHOMEPHOCTH TEPPUTOPHAILHOTO  PAa3BUTHA,
JIBUKCHHSI HACEJICHUS U KaluTala, TIIyOnHy SKOHO-
MHUYECKAX W COIMATHHBIX KOHTPACTOB U WX JTWHA-
MUKY.

B macrosimmee Bpemsi skoHoMmmKa Kazaxcrana
KOHLIGHTPUPYETCS. B KPYIHBIX rOpofax, a TakkKe B
He(Te- U Ta3000BIBAIOIINX U PYTHX PECypCOd0-
OBIBAIOIINX pErrmoHaxX. JKOHOMHUKA U WH(PACTPYK-
Typa IMHAMHYHO Pa3BUBAETCS BO MHOTHX 00acT-
HBIX LIEHTpax, a Takxke B cronuue PK — Acrtane u
osiBiIeli cronure Kasaxcrana — Anmarsel. B oTux xe
peruoHax HaOIr01aeTCsl OCHOBHON MPUTOK HHBECTH-
nuid. Ha 1pyrom nosroce HaxoaaTcst Majlble Topojia
Y arpapHbIe 00JIACTH ¢ HECTAOWIbHOW SKOHOMHUKOIA.
Ornepekaromiii pocT SJKOHOMHUKH B IIEHTpaxX pocTa
CONPOBOXKIACTCA TaK)KE KOHIICHTpalued Hacele-
HUS B HUX, YTO €Ie OOJIBIINE YCUITUBACT KOHTPACTHI
B TEPPUTOPHUAIBEHOM Pa3BUTUU. OTCTANIbIE PETHOHBI
C HEIOCTAaTOYHO Pa3BUTON MH(PACTPYKTYpOH, clia-
00l 3KOHOMHKOW, MAJIOYUCICHHOCThIO HACEICHHUS,
c1abopa3BUTON CETHIO TIOCETCHUH, HU3KUM ypPOB-
HEM J10X0/1a IEPEXOAST B ICTIPECCUBHOE COCTOSHUE,
9TO eme 0oJiee YCHIINBAET TUCTIPOIIOPIINH B Pa3BU-
THUU Pa3HbIX TEPPUTOPUN CTPAHBI.

DKOHOMHYECKAsT W COIMATbHAs HEpaBHOMEp-
HOCTh B TEPPUTOPHAIBHOM Pa3BUTUU CTPAHBI BbI-
3BIBACT MUTPAINMOHHYIO TIOJIBIKHOCTH HACEIICHUS,
TO €CTh BBIHYAACT JIOJCH MOKUAATh MECTA CBOETO
MTOCTOSTHHOTO TIPOKUBAHUS B IIOMCKAX pabOTHI 1 60-
niee KoM(pOPTHOH KU3HU. B pe3ynbrate BHyTpEHHSIS
MUTpalus SIBIETCS JOMUHUPYIOUIENH TEHJICHIIMEH
B MOCJICHUE TOJIbI, IO CPABHEHUIO C BHEITHEH MU-
rpanueid. YucneHHOCTh BHYTPEHHUX MUTPAHTOB, 110
JIAHHBIM CTaTUCTHKU B OTKPBITOM JIOCTYIIE, 3a IIO-
ciaemHuA TOA yBenmumiack Ha 5,8%. CIoXuIuCh
OCHOBHbBIC MUTPALIMOHHBIC MMOTOKU: HACEJICHHUE MO-
KHUJIaeT MCHEE Pa3BUTHIC PETHOHBI U KOHIICHTPUPY-
€TCsI B KPYIHBIX TOpoiaX. MOOMILHOCTh HACEIICHUS
pacTeT W 3HAUMT OyACT YCUIIUBATHCS M KOHIICHTpPA-
IIUsl HACEJIEHUS B ATHX IOpojaX, YTO eIie OOJIbIIe
YCHJIUT TEPPUTOPUATHLHBIC PA3IMUUS B PACCEIICHUN
U TIOBJICYET 3a COOOM Kak TOJOXHUTEIbHBIC, TaK H
OTpHUIATEIbHBIE MOCIEJCTBUS 3TOro mpoiiecca. 13-
YYEeHHE STHX MPOOJIeM Ha OCHOBE KOMILIEKCHOTO
reorpa)u4eckoro Mojaxoja, Oa3WpyIomerocss Ha
M3YYCHUU MUTPALMOHHBIX MPOIECCOB B MX B3aU-
MOCBSI3H ¢ DKOHOMHYECKUMH, COIUATHHBIMH, T€O-
rpaUYecKUMH U JIPYTUMH (PaKTOPaMH, MOMOXKET
Jy4Ilie TMOHSATh B3aMMOCBSI3b MEXIY MHTpaIueii u
TEPPUTOPUAILHON OpraHu3aluei HaCEICHHUS.

Llens maHHOW CTAaThU — OICHUTH BIUSHHUE MU-
rpaliy Ha TEPPUTOPHAIBHYIO OpPTaHU3AIUI0 Hace-
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nenus B PecyOnuke KazaxcraH ¢ ncnosiabp30BaHHEM
reorpauyecKoro moaxo/1a, KOTOPBIH 3aKIII0YaeTCs
B KOMIUIEKCHOM HM3y4Y€HHH IPOLIECCOB E€CTECTBEH-
HOTO M MEXaHWYECKOTO JBM)KCHHS HACEICHHS BO
B3aMMOCBSI3H C SKOHOMHUYECKUMH, COLMATbHBIMH,
reorpaduyecKUMH W JIpyruMu (akTopamu, 00-
YCIABJIMBAIOMIMMH 3TH Tponecchl. OOBEKTOM HC-
CJIETOBAHUSA SBJISIOTCS] BHYTPEHHHE MUTPAIIIOHHBIC
MPOLECCHI, KOTOpPBbIE 3HAYUTENBHO aKTHBH3HPO-
Banuch ¢ Havana XXI B. HoBu3Ha 3akirouaercs B
BBIJIEJIEHUH HOBBIX TEHJCHIMH BHYTPEHHHX IEpe-
IBIDKEHUN HaCEJICHHs 3a mepuoj ¢ kKoHma 1990-x
no 2024 rr. (MacmTaboB, HapaBJICHUH, CTPYKTYPBI
MUTPAIMOHHBIX TTOTOKOB), OTPEACICHUH CTETICHU
BIIMSIHYSI BHYTPEHHEH MUTpAIMK Ha COL[MAIbHO-JIe-
MOTpaHuUecKyio CTPYKTypy HaceJIeHHsI PErHOHOB,
ocoOeHHOCTH pa3MerieHust HaceneHus. llpu Ha-
MMUCAaHUH CTaThH HCIIOJIb30BAINCH AHATUTUYECKUH,
OMucaTelbHbId, KapTorpaduyeckuid, cTaTUCTHYE-
CKHH, CPAaBHUTENHHO-TeOrpaduIeCKHii METOIBI.

g nocTrKeHHs LenH M 3a/1ad MCCIeI0BaHMs
OBLT TpoBeIeH 0030 MPEABIIYINX HAYIHBIX PadoT
M0 JTaHHOM TeMaTHKe, MPOAHAIU3UPOBaHbI TaHHBIE
M3 pa3JMYHBIX HCTOYHHWKOB, BKIIIOYAs aKaJeMH-
YecKhe JKypHallbl, OTYETHl bropo HanMoOHAIBHOU
CTaTHCTUKNA ATEHTCTBA MO CTPAaTETHYECKOMY ITia-
HUpoBaHuio u pedopmam PecnyOnmuku Kaszaxcran
(demorpaduueckas craructuka — https://stat.gov.
kz/ru/industries/social-statistics/demography/).

CTpyKTypa cTaThi OpraHW30BaHA CJEIYIOIINM
oOpazom: B paznene Il onucansl MeTobI Uccaen0-
BaHUs, BKIIIOYast cOOp M aHAJIN3 JAaHHBIX; B pas/ielne
I mpencraBnen 0030p NUTEpaTyphl, a TAKKE Mpe-
JBITYIUX Ka3aXCTaHCKUX HCCIENOBaHUM MO pas-
JUYHBIM aclekTaM MHrpauuu; B pasaene IV moxa-
3aHBI PE3yNbTAThl M aHAJHU3 MOJYYEHHBIX TaHHBIX,
00CYXIal0TCsl BBIBOABI, B pazaenic V NPUBOIUTCS
3aKJIIOYEHNE M YKa3bIBAIOTCS BO3MOXKHOCTH IS
JAIbHENIINX HCCIIET0BaHMM.

B pesynbraTe naHHOTO WCCIETOBAHUS OXKHIA-
€TCsl TOJIy4eHUE IIEHHBIX BBIBOJOB O BIMSHUU MH-
Tpalliy Ha TEPPUTOPHANBHYIO OPTaHU3AINIO Hace-
nenusi B Pecnybnmke Kaszaxcran, kotopele OyayT
TIOJIE3HBI [T POPMYITHMPOBAHNS COOTBETCTBYIOIITNX
MOJIUTHK M ITPOrPaMM pa3BUTHS PETHOHOB.

MarepuaJjibl 1 METO/bI

MHorue cnenraaucThl IO/ MI/Il"paI_II/ICf/i B Y3KOM
CMBICJIE TIOHHUMAIOT TCPPUTOPUATIBHOC IIECPEMCIIC-
HHUC HACCJICHHUA C LICJIBIO OKOHYATCIIBHOIO IEpee3aa
Ha HOBOE MECTO JKUTEILCTBA. B MHUPOKOM CMBICJIC
MuUurpanvda — HNepeMelICHus, HE COIPOBOXAAOIIN-

ecsl CMEHOH MecTa >KUTeNbCTBa. B nanHoii pabore
MBI paccMaTpWBaeM MUTPAIMIO B Y3KOM CMBICITIE,
TO €CTh MO 3TUM IPOLIECCOM IMOHUMAEM MepeMe-
IIEHHUS, KOTOPBIE COIMPOBOKIAIOTCS «IEPee3IOM
Ha JUTMTEIbHBIM CPOK WIIM OEe3BO3BpPATHBIM IIE€pe-
€310M C NEPCCCUCHUEM JIFOJIbMHU aAMHUHUCTpPATUB-
HBIX TPaHML HaceleHHOro myHKTa» (CoumanbHo-
9KOHOMHYEcKasi reorpadus: MOHATUS W TEPMHHBI,
2013:141). Murpantom, COTJIaCHO OIPEIECICHUIO
OOH, «iBnseTcs moboe NI, KOTOPOe TIepeMeria-
eTCsl WM yXKe MePEMECTIIIOCh Yepe3 MEKTyHapOo/-
HYO I'PaHHIly WIK BHYTPHU IOCYapCTBa U IIOKUHYJIO
MECTO CBOETO OOBIYHOTO YKHUTEJIBCTBA HE3AaBHCUMO
OT IOPUAMYECKOTO CTaTyca JUIa; JOOPOBOIHHOTO
WIK HEJO0OPOBOJIBHOTO XapaKTepa NepeMEeLICHUS;
NpUYWH TEPEMCHICHUA, WU ITPOAOJIKUTCIBHOCTH
npeObiBanus» (https://www. un. org).

OcCHOBHBIE DTaIlbl M METOABI HCCICOAOBAHUA
BKJTIOYAIOT:

— O0630p mccnea0BaHU O JaHHOW TeMaTHKE.
Ha stom sTame uccnenoBanusi ObUT OCYIIECTBICH
0030p Hay4YHOH JUTEPATYPHI, AKATEMHUIECKHUX KYp-
HAQJIOB, CTATHCTHYECKUX OTYETOB, MOCBSIIEHHBIX
BIVSHUIO MUIpALlMM Ha TEPPUTOPUAIIBHYIO Opra-
HU3ALUIO HACETIEHMS], YTO IT03BOJIMIIO CHCTEMAaTH3H-
pOBaTh Pe3yNbTaTHl MPEAIMIECTBYIOMNX UCCIIeT0Ba-
HUW U HAyYHBIX PaOOT JJIsl BBISBICHUS KIFOYEBBIX
aCTMeKTOB BIUSHUS MWIpalMud Ha Jemorpadudye-
CKYI0 M 9KOHOMHUECKYIO cHTyauuio B PecryOnuke
Kazaxcras.

— Onmnpenenenne mnokasarenen, XapakTepusy-
IONUX pa3MeIlIeHne HaceleHHs] W TPOU3BOJICTBA,
pacceneHue W MUTrpaluio. B KauecTBE OCHOBHBIX
rmokazaTesied JeMorpaduIecKoil CTaTUCTUKH BBI-
OpaHbl Takue, KaK YUCIICHHOCTb HACEICHUs, YHCIIO0
pOIMBIINXCS W YMEPILINX, BO3pAacTHAst CTPYKTypa
HACEJICHUs, YUCICHHOCTh MPHUOBIBIIMX M BHIOBIB-
X TI0 00JacTsIM U KPYITHBIM ToponaM. B paspese
ATUX TEPPHUTOPUATBHBIX SAMHUI] ObLTH TaKXKe TPO-
aHAJIM3UPOBAHBI SKOHOMHWYECKHE TTOKa3aTelH, Ta-
KM€ KaK BaJIOBOM perHOHaJIbHBIN MPOAYKT, YPOBEHb
JIOXO0JIOB HACEJICHNSI.

— Nudopmanmonnyro 6azy mcciaeqoBaHUs CO-
CTaBUIIN Oq)HHI/IaHI)HBIC CTaTUCTHYCCKHUEC [aHHBIC
Bropo HanuoHanmbHOH CTaTUCTUKM ATEHTCTBA IO
CTpaTernyecKoMy IuIaHupoBaHuio u pepopmam PK,
JaHHBIC JeMOTpa(uIecKoil CTATUCTUKH, OUIHAITb-
HBIC OTYETBI U HUCCICAOBAHUA. Kaxk YK€ yKa3blBa-
JI0CH BbIIIE, COOp TaHHBIX MPOBOIMIICS KaK B LIEJIOM
o PK, Tak u mo permonam (00J1acTsM) B TOPOJIaM,
YTO MO3BOJIMIIO HOJIYYUTH O0JIee TOYHOE MPEICTaB-
JICHHE O BIIMSIHUU MUTPAlMU Ha TEPPUTOPHUATBHYIO
OpraHM3aLINI0 HACEJICHUS.
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— Ha ocHOBe coOpaHHBIX TaHHBIX ObLIA BBIOJ-
HEHa CHUCTeMaTH3alus COOpaHHBIX MaTepHalioB,
[IPOBEICH UX aHAJIU3 C MCIOJIb30BAHUEM KapTO-
rpa)4eckoro W CTAaTHCTUYECKOI'O0 METOJIOB, YTO
[I03BOJIMJIO BBISIBUTH CBSI3H U 3aBUCHUMOCTH MEXIY
MUTpALMEN U TEPPUTOPUATIBHON OpraHu3alue Ha-
CeJICHUS.

ComnpspKeHHBIN aHAIN3 AMHAMUKA YUCIEHHOCTH
HaceJIEHUs U MOoKazaTelel callbJJ0 MUTpaL|H 3a I10-
CIIEIHUE NECATWIECTUS Oall BO3ZMOKHOCTB OIpeJe-
JUTh HANpaBlICHHUS W MaclTadbl MHUIPAL[MOHHBIX
[IOTOKOB BHYTPHM CTpaHbl. BbIIM omnpeneneHsl pe-
THOHBI, IPUBJIEKATEIbHBIE MJII MUIPAHTOB, U pe-
THOHBI, KOTOPBIE MCHBITBIBAIOT OTTOK HACEJICHHUS.
N3ydyenne 3akoHOMEpHOCTEH pa3MEIIeHus MpH-
POIHBIX W COIMAIHHO-PKOHOMHYECKHX OOBEKTOB
U SIBJIEHUH TOKa3aJlo, YTO MUTPAHTOB MPHUBJIEKAIOT
PETHOHBI ¢ OJIATONPUATHBIMU YCIOBUSMH JUIS TIPO-
KUBAaHUSI U PaObOTHI, K KOTOPBIM OTHOCSTCSI TPO-
MBIILICHHbIE 00JIACTH, KPYIIHBIE TOPOJa U PECypco-
o0ecrieueHHbIE PETHOHBL. B TO e BpeMs pernoHbI
C OTPHULATENIBHBIM CAJIbJI0 MUTPALIMU UCIIBITBIBAKOT
9KOHOMHMYECKHE M COLUAJIbHBIE MPOOJIEMBI, KOTO-
PBI€ U SIBISIFOTCS TJIABHBIMU IPUYMHAMU OTTOKA Ha-
CeJICHUS.

AHanu3 BO3pacTHOI'O cOCTaBa HACEJICHUs I10Ka-
3aJI BJAUSIHUE MUTPALIMY HA BO3PACTHYIO CTPYKTYDPY
HaceJIeHUsI B perruoHax, rie OoJbIlle BCero MpUHU-
MalOT MUTPAHTOB, U B PETHOHAX, OTKyAa OoJiblie
BCEr0 MPHUE3KAIOT MUIPAHThl. BBICOKMI ypOBEHB
MUTPallUd CPeAd MOJIOJOT0 U TPYyIOCIMOCOOHOr0
HACEJICHUs] CBHJETEIbCTBYET 00 3KOHOMHYECKOH
[IPUBJIEKATEIbHOCTH KPYIHBIX TOPOJOB, B KOTO-
PBIX TPEIOCTABJICHBI JYyYLIIME BO3MOXKHOCTH IS
0o0pa3zoBaHUsl M TPYAOYCTPOUCTBA, KOM(OPTHOTO
NpOKUBaHMs. MeXay TeM IpH BBICOKHMX TEMIIaX
MUTpaluy geMorpaduieckasi CTpyKTypa MpuHUMa-
FOILIETO PETMOHA MOKET CYIIECTBEHHO M3MEHUTHCS,
YTO B CBOIO OUEPEIb MOXKET MOJIOKUTEIBHO WU OT-
pHULATENBHO NOBIHSTH HA €r0 3KOHOMUYECKOE U CO-
LIAAJIbLHOE Pa3BUTHE.

3HAYUMBIM aCHEKTOM HCCIIEJIOBAHUS SBISETCA
AHAIU3 TOCYAAPCTBEHHBIX IPOrpamMM IOIIAEPK-
KH MUTpaHToB. BaxkHoe 3Hauenue B PecmyOGmmke
Kaszaxcran uMeroT mporpamMmsbl, HalleJeHHbIE Ha
WHTETPAINI0O MUTPAHTOB, Ha OOecredYeHne Mx Cco-
LUAIBHBIMH yCIIyTaMH, Ha COJICHCTBHE B TPYIOY-
CTPOMCTBE, KOTOPbIE CTUMYJIUPYIOT aJalTalldi0 U
WHTETPALI0O MUTPAHTOB B OOILECTBE.

Takum o00pa3oMm, codeTaHHE JIUTEPATYPHOrO
U KapTorpauyeckoro MeETOAOB, KOJIWYECTBECH-
HOT'O aHaJIu3a CTATUCTUYECKUX JAHHBIX U OLICHKA
IIPAaBOBBIX OCHOB U TOCYAAPCTBEHHBIX IMPOTrpamMm
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[IO3BOJIMUT IOJIyYUTh KOMIUIEKCHOE IIPEICTaBICHUE
O BJIMSHUM MUTPAllMd HA TEPPUTOPHUAIBHYH) Op-
ranuzanuio Hacenenus B PecmyOmuke Kaszaxcran.
PesynbpraTel Hccie0BaHUS U NIOJIyYEHHBIE BBIBOJIBI
MOTYT OBITb TIOJIE3HBI JUISI pa3paOOTKU MOJUTUKU U
CTpaTeruii ynpaBJIEHWsS MMIPALMOHHBIMHU IIPOLIEC-
camu B OyJylIeM, a Takxke JUIsd YJIydlICHHs] MeXa-
HU3MOB PETYJIMPOBAHUS U MOJACPKKA MUTPAHTOB B
CTpaHe.

B pamkax maHHOH CTaTbM Mbl OIPaHUYUIIHCH
PAaCCMOTPEHUEM  BBILIEHIEPEUYNUCICHHBIX BOIIPOCOB,
TaKk Kak 3asBIIEHHAs TeMa JIOBOJbHA OOIIMpHA M
TpeOyeT JalbHeHIIero riay0oKoro ucciae10BaHusl.

0030p JauTEpPaTypBI

PaboTbl MO HM3Y4YEHHIO MUTpalUU HaCEJCHUS
BCEI/la HOCWJIM MEXIWCIUIUIMHAPHBIN XapakTep.
MurpanyoHHbIe TPOLECCH B HACTOALIEE BPEMS U3-
y4aroTcsa aeMorpadamu, CTaTHCTUKAMHU, YKOHOMH-
cTaMu, 3THOTpadaMu, COLUOIOraMH, MOJIUTOJIOTa-
Mu 1 ap. [Iupoknii uHTEpEC CIeNUaIuCTOB Pa3HOTO
npoduIIs K U3yYSCHUIO MUTPALIMU C OAHOW CTOPOHBI
CIOCOOCTBYET TMOJYYEHHIO HOBBIX 3HAHWHU, C APY-
roil — 3arpyanser GOpMHPOBAHUE EIWHOTO TOHS-
TUHHOTO ammapaTa, YCJIOXHSET CHCTEMaTH3aIHio
MOJTy4eHHBIX 3HaHWH. Mcxoas M3 MOCTaBIEHHBIX
3a1a4 B Hayke C(OPMHPOBAINCH SKOHOMHYECKHH,
nemMorpaduyeckuii, COLMOIOTHYECKHH, HCTOpHYE-
CKMM, MOJIUTHUYECKUM U Ipyrue MOAXOAbl K H3yde-
HUIO JAHHOTO OOIIECTBEHHOTO SIBICHUSL.

BonbImmMHCTBO  KITAaCCHYECKUX  MHTPAITHOHHBIX
Teopuil BOSHMKIN Ha 3amaje, IIaBHBIM 00pa3oM B
TeX CTpaHaX, KOTOPHIX B OOJbIIEH CTENEeHH 3aTpo-
HyJla MeXIyHapoaHas MUrpamus. OCHOBOIOJIOKHH-
KOM MHUTPAIIMOHHON TEOPUM CUUTAETCSI aHIJIMUCKUI
reorpad . PaBenureitn, kotopsiii B koHie XIX B.
chopMyIHpOBaJI CeMb 3aKOHOB MHUTPAIlMH, B YacT-
HOCTH TIOJIO)KEHHE O TOM, YTO B OCHOBE MMIPAINH
JIeKaT TPEKAEC BCEro SKOHOMHYECKHE IPHYMHBI
(Ravenstein E., 1885). CoBpeMeHHbIE 3amaHbIC Te-
OpUH COCPEAOTOYEHBI Ha MEXaHW3ME W TMPUYMHAX
MUTpalliy, a TaKKe MOJ0KEHUH MUTPAHTOB B MPH-
HUMaromeM odmmectse. Cpen HUX MOYKHO OTMETHTD
TEOPHUIO MUTPALIMOHHOTO MEPEX0/ia aMEPUKaHCKOTO
reorpapa B. 3emmuckoro (Zelinsky W., 1971). K
WCCJIEZIOBAaHUSIM B 3TOW OOJACTH TaKKe OTHOCSTCS
TEOPHH TIPUTATHBAIONINX W OTTAIKWBAIOMNX (haK-
TOPOB, TEOPUSl PAMOHAIBLHOTO BBIOOPA, TEOPHUs
TPAHCTPAHUYHOM MHWTpAIMM, a TaKXKe aHajHu3 Co-
IUAIIBHBIX CEeTel MUTpaHTOB. MoJIeNu MHTErpalyu
B Pa3HBIX CTpaHaX Pa3HOOOpasHBI — OT (uIocopun
«1aBUIIBHOTO KoTaa» (melting pot) 8 CLLIA 1o mo-



JK.T. Tunexona, JI.K. AnnabepreHos

JeT MYJBTHKYJIbTypalli3Ma B CTpaHax 3amagHou
EBpombl. Ognaako Tereps B CHIA nomuHupyeT KOH-
nenmus «canata» (salad bowl), B koTopom KaxbIii
WHIUBUIYYM COXPAHSET CBOIO ATHOKYJIBTYpPHYIO
uaentrnyHocTh (Huntington, S.P., 2004). HoBbeiM
MOJIEISIM MEPEMEILEHUI JIFOJIEH, KOIrZa MUTPaHThI
MOJTHOCTBIO HE aCCUMIITUPYIOTCS B HOBOE OOILECTBO,
TIOCBAIIEHO HCCIIENOBAHME aHTIHMICKOTO reorpada
Kunra P. (King R., 2012). BonpmmHCTBO HcCcneno-
BaTeJel MPU3HAIOT TOT (DaKT, YTO perIeHne mpooieM
MHUTpalMy TPpeOyIoT MEXIUCIUIUIMHAPHOTO MOIX0-
na. B xaure Kopomaiin bperren n JIx. Xomwmdunma
(Brettell C.B., Hollifield J. F., 2000) na npumepe
aMEpPHUKAHCKOM IITKOJIBI TTOKA3aHBI MOIXOIBI Pa3HBIX
JUCHUIUIMH K M3y4eHUIo Murpanuu. OnHako aBToO-
PBI CUMTAIOT, YTO, HECMOTPSI Ha MEXKIUCIUTUINHAP-
HOCTb, MUTPAlIMOHHBIE HCCIIE0BaHUs JOJKHBI CTaTh
0O0IIIeCTBEHHOW HAYKOM.

B coBeTCcKOM YdKOHOMHUYECKOM U COIMAIbLHOM Te-
orpadguu cpeau paboT 0 MUTPAIIMOHHON TeMaTHKe
n3BecTHBI padotel B. B. INokmmmesckoro (Kanec-
auk C.B., 1971). On ObI1 OHUM U3 OCHOBaTeNen
HOBOTO HarpaBJICHUs B HayKe — reorpaduu Hacese-
ausa. B 1970-80-¢ roasr JI. JI. PoidoakoBckum ObLia
paspaboTaHa TEOpHs TPeX CTaauil MUTPALMOHHOTO
MpoIIecca, COTIACHO KOTOpPOW Oe3BO3BpaTHAS MH-
rpauus — 3TO MpPOLECC, MPEACTABISIIOIINN CEPUIO
MUTPAIMOHHBIX COOBITHH, 3a(UKCUPOBAHHBIX BO
BPEMEHH U B MPOCTPAHCTBE M COCTOSALIMM M3 Tpex
craguii. IlepBast cragust — 3T0 HOpMHUPOBAHUE TICH-
XOJIOTHYECKOI TOTOBHOCTH K IepeceieHnto. Bropas
CTa/us MpeACTaBIsAeT OO0 COOCTBEHHO Iepecerie-
Hue. U TpeThs, 3aKkiItounTenpHas CTaaus MUTpaly-
OHHOTO TIpoIiecca, ITO MPHKUBAEMOCTh HOBOCEINA B
HOBOM MECTE, TO €CTh NPEBpaIllEHHE €r0 B CTapo-
xuna (Peroaxosckuit JI.JI., 2003). Meromonornye-
CKHUM M METOJAMYECKHM BOIPOCAM HCCIIEJOBAHUS
MUTpAI¥ HAaceJeHHs TIOCBAIIEHa padoTa, BBITOJ-
HeHHast L[eHTpoM MHUTpanMOHHBIX HCCIIETOBaHUN
B Mockse, mon penaknuei K. 3allOHIKOBCKOM
(3aiiornukoBckoii XK., 2007).

B pamkax Hacrosimelt paboTbl HaMu OBLT TIPO-
BEJCH TaKke 0030p Ka3aXCTaHCKUX HCCIIEJIOBaHUN
¥ HayYHBIX paOOT, MOCBSIIEHHBIX W3YYEHHIO Ha-
CEJIEHHs U MHIPALMOHHBIM TpoOIleccaM B CTpaHe.
Pe3ynbTaTel 3THX MCCIEAOBaHUI U HAyYHBIX PadoT
ObUIM CHCTEeMAaTH3UPOBAHBI M MPOAHATU3UPOBAHBI
JUTSL BBIZIETICHHUS KITFOYEBBIX ACTIEKTOB BIIHSTHHUS MU-
rpauy Ha JeMOrpaguyecKyl0 ¥ SKOHOMHUYECKYIO
cutyanmio B PecmyOmmke Kazaxcran. O0630p wc-
CJICZIOBAHMI TMTO3BOJIMII TAKXKE ONMPEACTUTh MTPOOEIBI
B 3HAHMAX HCCIEAYEeMOH MpoOJIeMaTHKu W BHECTU
HOBBIE acCIIeKTHI B HCCIIEI0BAHHE.

Crnenytomue JBe pabOThI SBISIOTCS BaYKHBIMU
JUIs. TIOHMMAHHSI B3aMMOCBSI3H MEXJIy MHTpaIen
U 9KOHOMHYECKHM, a TAKXKE COLHAIbHO-KOHOMH-
YeckMM pa3BuTHeM Ka3zaxcraHa W ero perioHOB.
OHM MOTYT TOMOYB BBISIBUTH BJIMSTHHE MUTPALIMOH-
HBIX MPOIECCOB HA Pa3MYHbIC aCMEKThl CTPAHbI U
MIPEUIOKUTD PEKOMEHIAIMHN JJIs1 pa3pabOTKU COOT-
BETCTBYIOIIUX TOJHUTHK. A. AOamibauH (AOAMIb-
e A., 2018) aHanu3upyeT BIMsSHUE MUTPALUHU Ha
skoHOMHKY Kazaxcrana, B OCHOBHOM (hOKYCHUPYSICh
Ha PBIHKE TpyJAa. ABTOp UCCIeLyeT Takue mpoobie-
MBI KaK 3aHSTOCTh MUTPAHTOB, YPOBEHb 3apaboTHON
IUTaThl ¥ KOHKYPEHLUsI Ha pBIHKE Tpyaa. Paccma-
TPUBAET CEKTOPHI YKOHOMHKH, B KOTOPBIX MUTPaH-
TBI aKTHBHO TPYJIOYCTPOEHBI, U UX BKJaJ B HKOHO-
MHUYECKHH pocT cTpaHbl. B cratee XK. AnbxaHoBOH
u C. Cepukona (Anbxanosa XK., Cepuxos C., 2019)
MHOTHE aCHeKThl MUTPAIMOHHBIX MPOIECCOB U UX
MOCJICACTBUI aHATM3UPYIOTCS HA YPOBHE PETHOHOB,
BKITIOYAsl BIMSTHIE MHUTPAIUHA HA TPYJIOBOH PHIHOK,
3aHATOCTh MUIPAHTOB, WX y4YacTHE B Pa3IMYHBIX
CEKTOpax YKOHOMHUKH H BIIMSHUE HA CUCTEMBI COIIU-
QJIBHOM 3aIIUTHI B PETHOHAX.

Uccnenosanne JI. baiimyxan6eroBoit (baiimy-
xanOeroa JI.C., 2018) ¢okycupyercs Ha BIUSIHUN
MUTPAIMOHHBIX TPOIECCOB Ha JieMorpaduyecKkue
nokazarenu Kasaxcrana. ABTOp aHaTU3UPYET BIIHSI-
HUE MUTPAIMOHHBIX MIPOIIECCOB HA U3MEHEHHUE YPOB-
HSl POXKIAEMOCTH M CMEPTHOCTH B Pa3IMYHbIX TPYII-
rax HaceJeHUsl B pa3HbIX pernonax Kazaxcrana.

Pabotal". Yakupooii u A. CrorypoBoii (Chakirova
G., 2017) nocBsimiena BHyTpeHHEeH murpanun B Ka-
3axCTaHe, ee¢ MPUYUHAM, A TaKXKE aHaJM3y BIHSHHS
MUTPAIMOHHBIX TPOIIECCOB HA PETHOHATIBHOE Pa3BH-
tHe. [lo MHEHHIO aBTOPOB, OCHOBHBIMH (haKTOpamu,
BIMSIFOIIIMME Ha BHYTPEHHIOIO MUTPAIIMIO, SIBIISFOTCS
9KOHOMUYECKUE YCJIOBHS, JIOCTYITHOCTb TPYIOBBIX
PBIHKOB, COIMAJBHBIC YCIOBUSI U 00pa3oBaTelbHbIC
Bo3MOXHOCTH. [locrmencTBusMM BHYTpEHHEH MU-
rpalii BBICTYNAIOT HM3MEHEHWE JieMorpaduaeckon
CTPYKTYpbl PETHOHOB, COLMAIbHO-3KOHOMUYECKAs
JIMHAMUKA, pa3BUTHE WHPPACTPYKTYpHl U HEPaBHO-
MEPHOCTD pacipe/ieIeHNs HaCeCHHS.

®dokyc pabotel A. PaxmmoBa m C. AnmeBoii
(Rakhimov A., 2016) nanpaBieH Ha CBsI3b MEXKIY
Murpareit n ypobanmsanueir B Kazaxcrane. [lpen-
METOM aHaNN3a SBJIAIOTCS TeHACHIIH NIePECeNICHUs
HACEJICHUsI M3 CEIbCKOM MECTHOCTH B TOPOJIa M UX
BIMSIHAE Ha COLMAJIbHO-3KOHOMHYECKOE pa3BUTHE
CTpaHbl. B mccienoBannm BaxHOE BHHUMaHHE Yjie-
JsieTcsl aHanu3y (aKTOpoB, CTUMYJIUPYIOIIUX MH-
IpaIyio B TOPOJIa, ¥ KaK OTH MUTPAIMOHHBIC TIPO-
LECCHI BIUSIOT HA Pa3BUTHE TOPOACKUX M CETbCKUX
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paiioHoB. ['TaBHBIMM MPUYMHAMU MHTPAIUU B TO-
polia SBISIOTCS, KaK YKa3bIBaIOT aBTOPBI, SKOHOMH-
YECKUE BO3MOYKHOCTH, JIOCTYITHOCTh OOpa3oBaHHS
Y 37paBOOXPAHECHUsI, pa3BUTHE HHPPACTPYKTYPHI H
npyrue $pakTophl, COCOOCTBYOIKE YpOaHN3any.

B 1ieniom, BhllenepeyrcieHHbIC UCCIICIOBAHUS
MIPEIOCTABISIOT IICHHYI0 HH(POPMAIIUIO O MUTpAIH-
OHHBIX TIpolleccax, UX MPUYMHAX U JieMorpaduye-
CKHUX TIOCJICJICTBUSIX, & TAK)KE BIMSHUMA UX HA PErH-
OHaJbHOE pa3BUTHE U ypOaHu3auio B Kazaxcrane.

B cratee A. Kupk n Kanaiiman (Kirk A., 2017)
MIPOBOAUTCS 0030p CBSI3M MEKIY MUTpAIMEH U pa3-
ButueM B Kaszaxcrane. B pabore mpencraBiieHbI
pa3MYHBIC acTIEKTHI BIUSHUS MUTPAIMHA HA YKOHO-
Mudeckoe pasButhe Kazaxcrana, Takue Kak BKJIaJ
MUTPAHTOB B 3KOHOMHKY, PBIHOK TPY/d, UHBECTH-
MU U pyTHe (PaKTOpHI, CIIOCOOCTBYIOIINE Pa3BH-
THIO, & TAKXKE COI[HAJIbHBIC aCIIEKThl MUTPAIIUH, Ta-
KM€ KaK BIMSHHUE Ha AeMOTPadUIECKYIO CTPYKTYpY
HaceleHus, 00pa3oBaTeIbHYI0 CHCTEMY, 31PaBOOX-
paHeHue U coluagbHoe oOecreyeHue.

A. Kenxeranuesa B cBoeii padbote (Kenxeranu-
eBa A.A., 2017) uccnexyeT BIUSHUE MUATPAIIUN Ha
nemorpaduueckue nokazarenu B Kazaxcrane (umc-
JICHHOCTh, POXKIAEMOCTh, CMEPTHOCTh W JIPYTHE
neMorpadudeckrie actekThl). Llems mcciemoBaHus
COCTOWT B PACKPBITUH BIUSHUS MUTPAIIUU HA JIEMO-
rpaduyeckyro quHamMuKy B Kazaxcrane.

B craree b. CarunraeBa (Carunraes b., 2017)
(hoKyCc BHMMAHHUs HaIpaBlieH Ha MHUTPALIMOHHYIO
nonuThKy Kazaxcrana, ee peryiMpoBaHUE W BIIHSI-
HHE Ha SKOHOMHKY CTPaHbl. ABTOPOM IPOAHATH3H-
POBaHbI MEPhI U TMOJIUTUYCCKHUE UHCTPYMEHTHI, KO-
TOpBIC MPUHUMAIOTCS MTPaBUTEILCTBOM KazaxcraHa
JUIS  PeTYJIMpPOBAHHUS MHTPAIMOHHBIX TIPOIECCOB.
ABTOp paccMaTpHUBaeT pa3inYHbIC aCIIEKThl MUTPa-
LIMOHHOM MOJIMTUKH, TAKHE KaK 3aKOHOJIaTeIbHbIC U
HOpMaTHBHBIE MEphI, BBEJIEHIE BH30BOTO PEXUMA,
pa3paboTka MporpaMM M MOJUTHK 0 YIPABICHHIO
MUTpaLKel, KOHTPOJb 3a HeJlerallbHONW MUrpanuen
U T.JI., aHAMH3UPYET d3PPEKTUBHOCT ITUX MEP U UX
BJIMSIHME Ha SKOHOMHUYECKoe pa3Butue Kazaxcrana.
B menom, pabora mpeacTaBisieT MOJE3HBIA 0030p
JIOKa3aTeNbCTB, TMOJUTUK W HUCCIEOBAaHNN B 00Ma-
CTH MUTpaIuu U pa3BuTus B Kazaxcrane.

B cratee T. Cnerneroii (CnetneBa T., 2018)
M3TI0’KEH TAaKOHM acIeKT KaK BIMSHHUE MUTPAIUd Ha
comuanbHyto cdepy Kazaxcrana, 4To TO3BOJIMIIO
ABTOPY PACKPBITh COIMAILHBIC TOCICICTBUS MHU-
Tpalliy U ee BIHUSIHNE Ha OOIIECTBO.

Cratps IlI. Xamunosa (Xamumos III., 2019)
CKOHIICHTPHPOBAaHA Ha BOIIPOCAX CBS3U MEXKILy MH-
rpanueil 1 MHHOBAIIMOHHBIM TIOTEHIIMAJIOM DPETrH-
oHoB KazaxcraHa, BIMSIHUM MHUTPAIlMOHHBIX TPO-
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LIECCOB HA PA3BUTUEC HMHHOBALIMMA, TEXHOJOTHMH U
SKOHOMHYECKHUH pOCT B pETHOHAX CTPAHEI.

Cratbs E. OcnanoBa u A. Kamanosa (Ocrnianos
E.A., 2019) BxitouaeT CleAyIONINE aCIEKTHI: Je-
MorpaduIecKue IMOCICACTBHS MUTPAITHH, BIUSHUC
MUTPAIIMOHHBIX TIPOIECCOB HA TEPPUTOPUATHHYIO
OpTraHM3aINIO HACETICHHS M U3MEHEHHE JIeMOTpadu-
YEeCKOU CTPYKTYPBI B Pa3INYHBIX PETHOHAX CTPAHBI;
oreHuBaeTcsi 3PQPEKTUBHOCTh TOCYAAPCTBEHHBIX
MporpaMM U TMOJMUTHUKH, HAIPABJICHHBIX Ha MOJ-
JIEPKKY M MHTETpannio MurpanToB B Kazaxcrane.

Takum 00pa3oM, yUHUTBIBasl pPa3IUYHbIC acleK-
ThI, PAacCMOTPEHHBIE B TMPHUBEICHHBIX padoTax,
MOJKHO TIOJIYYHTh OOIIMPHOE TMPEICTABICHUE O
MUTPAIIMOHHBIX TIporieccax B Kazaxcrane. ABTOpEI
CTaBST Mepell COOON pa3IUYHbIC 3a]]a4u, MPU STOM
WCTIONB3Yys Pas3iIMYHBIE MOAXOJBl K WX PEIHICHUI0
(9KOHOMHUECKHA, JeMOrpadUuecKUil WA COIHO-
JIOTUYECKUM, CTATUCTUYCCKUM, MTOJTUTHYECKUI).

Pe3y.]'leaTl)I Hu 06cym21elme

B Kazaxcrane pacrnpejeneHue HaceIeHus Ii1aB-
HBIM 00pa3oM O0YCIIOBIICHO TEPPUTOPUAILHON Op-
raHM3anuen xossiicrea. TeppuropuanbHas Hepas-
HOMEPHOCTh HKOHOMUYECKOTO Pa3BUTHS SBISIETCS
3aKOHOMEPHOCTBIO IS MHOTHX CTpaH, 0COOEHHO
OO0JIBIIMX IO pa3MepaM TEPPUTOPHUU C HEOAHOPO.I-
HBIMU IPUPOIHBIMH M 3KOHOMHYECKHUMHM YCIIOBH-
saMu. OJHAKO Ba)KHO, YTOOBI ATH JUCTIPOIIOPIIHH
ObUTM HE CTOJIb OTPOMHBIMH, HEOOXOJMMO HaWTH
0ajaHC MEXIy ONEpEKaroIlUM POCTOM PErHMOHOB-
JIUJICPOB U OTCTArOIICH niepudepuei.

HauOonee BBICOKMII YpOBEHb TEppPHUTOPHAIIb-
HOW KOHUEHTPALUU SKOHOMHUKHM UMEIOT PErvOHBI €
OnaronpuATHBIMU TreorpaguIecKUMU M IKOHOMH-
YeCKUMHU IpeanocbulkaMy. Tak, mo JaHHbsIM bropo
HAI[MOHAIBHON CTaTHCTUKU ATEHTCTBA IO CTpaTe-
rMYECKOMY IutaHupoBaHuio u pedopmam PK ([e-
Morpaguueckas craTucThka-https://stat.gov.kz/ru/
industries/social-statistics/demography/) mo uroram
2023 1. camMblii BBICOKHH BaJOBOM pernoHalbHBIN
npoaykt (BPII) na gymry nacenenust Obi1 B HedTe-
noObIBaromiel AThIpaycKol 00JacT, Tie OH IIpe-
BBICHJI CPEIHUH 1TOKa3aTelb 110 CTpaHe OoJIbIIe YeM
B 3 pasa (Tabmuua 1). Beiue cpeanero nokasarens
opumn BPII Anvater n Actanbl. CaMBIMA HU3KH-
MU IyuieBbiMU noka3arensamu BPII B aTtot nepuon
xapakTepuzoBanuck JKereicyckas, JKamObuickas,
Typkecranckas obnactu. [Ipu 3TOM pa3peiB Mex-
ny ATteipayckoil u TypkecTaHCKoW 00JacTsIMH IO
JAaHHOMY TOKa3ateito coctaBui 6osee 10 pas. Kak
BUAHO M3 CPaBHEHHUs IIOKa3aresiel, HEPABEHCTBO
9KOHOMHUYECKOT0 PA3BUTHS PETHOHOB 3HAUNTEIIBHO.
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Ta6auna 1 — BBII Kazaxcrana u BPII peruonos B 2023 1.

Pernonsl Bplg]’:iim’ B::Ze?iflzzjy Pernousl BPBE;:;?O’ B:;:el;i:z::y
TBIC. TT TBIC. TT
Pecny6nuka Kazaxcran | 119808038,7 6020,4 Ke3pumopaunckas 2589901,8 3091,1
Abait 2801918,9 4601,7 Manrucrayckas 4470840,0 5754.2
AKMOJIMHCKAs 3860422.,4 4899,0 [TaBnonapckas 4374155,2 5797,9
AKTIOOHMHCKASs 4254134,7 4555.8 Ces.-KazaxcraHckast 2429200,9 4565,3
AnMaTHHCKas 5219290,7 3437,1 TypkecTanckas 4053962.9 1902,6
ArtbIpayckas 14327274,3 20509,2 Vierray 2074915,6 9367,5
3an.-Kazaxcranckas 5323194,5 7707,0 Bocr.-Kazaxcranckas 4636255,6 6362,8
JKamObuicKast 3051608,9 2500,5
XKetsicy 1707396,4 24449 . AcraHa 12920341,0 9279,6
Kaparanamackas 8128804,9 7161,3 . AIMaThI 24895989,6 11340.,6
Kocranaiickas 4661828,5 5609,2 r. [IIeiMKeHT 4026601,9 3335,7
Cocmasneno no dannvim: Biopo nayuonanvnoti cmamucmuxu Aeenmemea no cmpamezuueckomy nianuposanuio u pegpopmam PK
(https://stat.gov.kz/)

Ilo nanubiM Bropo HalMOHANBHON CTATHUCTUKU
ATeHTCTBa TIO CTPATErMYECKOMY TUIAHUPOBAHUIO H
pedopmam PK B Kazaxcrane na 1 oktsopst 2024 r.
npoxkuBaet 20,2 MIIH YeJOBEK; U3 HUX TOPOJICKOE
HaceneHue cocrasisier 12,7 muH (62,9% ot Bcero
HacelleHus), a cenbckoe — 7,5 muH (37,1%).

lopona kak LEHTPBI SKOHOMHYECKOTO POCTa
MIPEIOCTABIISAIOT OOJNBIIE BO3MOXHOCTEH ISl TPY-
JIOYCTPOKMCTBA, COOTBETCTBEHHO, 00ECIeYnBalOT
0ojiee BBICOKHE, YEM B CEIHCKOW MECTHOCTH, JI0-
XOZbl HaceneHuro. TeHIeHIMN Pa3BUTHUSI TOPOJOB
CYIIECTBEHHO Pa3IMYalOTCs B 3aBUCUMOCTH OT UX
Maciitada U (yHKIIMOHAIBHOTO Ha3HAYCHMUSI.

[Ipomecc ypOaHuzanmu B MHpE COIMPOBOXKIA-
eTcs TIOSIBJICHUEM HOBBIX ()OPM TOPOJICKOTO pacce-
JICHWsI, OJTHOW M3 KOTOPBIX SBIISETCS ariioMeparius,
IIPU KOTOPOH CBSI3b MEK/Yy LEHTPAIBHBIM FOPOJIOM
M OIIM3KO PAacIONOKEHHBIMH HACEJCHHBIMU ITyH-
KTaM# o0pa3yeTcs 3a cUeT BBICOKOW CTEIeHH Tep-
PUTOpPHATBHON KOHIIGHTPALMK TPOHM3BOJICTB |
HaceneHus (Anaes O.b., 1983). Ha reppurtopuu Ain-
MaTHHCKOW arjioMepalfiii PaclolOkKeHbl JIEeCATKA
HACCJICHHBIX ITYHKTOB, KOTOPBIC B3aMMOCBA3aHLI C
€ro SIpOM — I'. AJIMaThl Pa3TNIHBIMH YCTOMYHUBBIMA
CBA3AMHU (HpOI/BBOILCTBCHHI)IMI/I, 3KOHOMUYCCKUMU,
TPYJOBBIMH, KyJITYPHBIMU U 1Ip.). [Ipn sToM Anma-
ThI ABJIACTCA IICPBBIM 10 MHFpaHHOHHOﬁ IIpUBJICKA-
TeIbHOCTH ropojoM Kazaxcrana.

HauOonpimuii mpupocT ropoACcKHX KUTENel 3a
riepuo ¢ 2009 mo 2024 r. Habromancs B AjaMaTsl,
Acrane u H_[I)IMKGHTC, B KOTOPBIX YHMCJIICHHOCTb Ha-
CEJICHUS 3a ATOT MEPUOJI BO3pocia B 2 1 Oojee pas:
B Anmathel ¢ 1365,6 Teic. 1o 22285 ThIC., B ACTaHe
— ¢ 613 TeIC. 10 1430,1 TRIC., B IIBIMKEHTE — ¢ 603
ThiC. 10 1222,1 ThIC. YenoBek (/lemorpaduueckas
craTucTHKa-https://stat.gov.kz/ru/industries/social-
statistics/demography/). CylliecTBeHHO yBeJIU4H-
JoCh HaceneHue U B ATeipay, Aktay u TypkecTaHe.
3aMeTHO COKpaTUIach YMCIEHHOCTh HACeIEeHUs Ma-
JIBIX TOPOJIOB, OCOOEHHO B CEBEPHBIX U BOCTOUYHBIX
peruoHax. I[HSI MHOT'UX MaJIbIX U CPEAHUX TOPOJOB
XapaKTepHBl HEBBICOKHH YpOBEHBb OJIaroycrpoii-
CTBa, HEPa3BUTOCTh MHPPACTPYKTYphl. B cBsizn ¢
3aKpBITHEM T'Pa000pa3yIONINX MPEIIPUIATHH KO-
HOMUKA 3THX PCTUOHOB HAXOJAUTCA B ACHPECCUB-
HOM COCTOSTHUH.

B cenbCkoil MECTHOCTH B HACTOSIIIEE BPEMSL, KAK
OTMeYasoch BbIlIE, TpoxkuBaeT 37,1% HaceneHus
ctpanbl. 3a nepuof ¢ 2009 no 2024 r. nons cenb-
CKOTO HAaCeJIeHUs B O0IIIel YNCIIEHHOCTH HACEICHUS
causmwiack ¢ 45,9% no 37,1%. OaHOBpeMeHHO ¢
YMEHBIIIEHNEM CEJLCKOTO HACEJICHHS COKPAaTHiIach
U CEeTh CENbCKUX IMOceeHni. MHorue manble cena
W ayJbl UCYE3IH, a CPeHNEe U OOIBIIHE B CBS3H C
OTTOKOM MOJIOABIX JIIOJEM B ropojia CTaHOBATCS
MaJIOJIOAHBIME. B cBsi3u ¢ peopmMaMu B ceThCKOM
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XO35I1ICTBE MOSBWJINCH HOBBIE THUIBI CEIBCKUX IIO-
CeJIGHUH — KPYIHBIE arpo(upMbl, KOOTIEPaTUBHI U
(hepmepckue X035HUCTBa.

Kax BugHOo n3 Pucynka 1 BBICOKHH yaeNbHBIH
BEC CEIBbCKOTO HaceleHus HaOmogaercss B AnMa-
THHCKOM 1 TypkecTanckoi obmacTsx. Cenpckoe Ha-
cenenue npeobnagaet u B XKamobuickoit, Kei3suiop-
muHcKoH, XKetwicyckoi, Ceepo-Kazaxcranckoi u
Masrucrayckoi 00macTsx.

HepaBHOMEPHOCTH pErnOHATEHOTO M BHYTPHPE-
THOHAJILHOTO pa3BUTHS, U PepeHIIHaINs B yPOBHE

JKU3HH BBI3BIBACT TEPPUTOPUAIBHYIO MOOMIBHOCTD
HACEJICHUSI W pa3iniMs B THUIIAX MUTPAUOHHOTO
nosenenus. CornacHo ganubM (emorpaduueckas
cratuctuka-https://stat.gov.kz/ru/industries/social-
statistics/demography/) 4MCIeHHOCTH BHYTPEHHHX
MUTPAHTOB 3a TOCJEIHWN TOJ YyBEJIMYWIAch Ha
5,8%. BHyTpeHHHE MHUTpalMU BBI3BaHBI MMOHCKOM
pabouux MecT U JJO0XOja, NOTPEOHOCTSAMHU B yIyd-
LIEHUM Ka4decTBa XKU3HH, KOM(OPTHOCTU TMPOXKH-
BaHUs, MPUOMIKEHUH K IEeHTpaM oOpa3oBaHUA H
3PaBOOXPaHEHHUSI.

AKMONMHCKaRA
AKTIOBMHCHAA
AnmaTHHCKaA
ATblpayckan
Hambeinckan
Werticy
KaparanguHckas

3anapHo-KasaxcraHcKan

KocTaHaickan

W ropoackoe HaceneHve

Kbi3binopgmHcKan

MaHrucTayckan

MNaBnopapcKan

TypKecTaHcKan

¥nbiray
BocTouHo-

HasaxcraHcKan

r. ActaHa

r. AnmaTbl

r. WWeIMKeHT

CeBepo-Ka3saxcraHcKan

CenbCKoe HaceneHue

Pucynok 1 — YucneHHOCTh HaceneHus 1mo perroHaM B 2023 1. (ThIC. elr.)
Hctounuk: https://stat.gov.kz/ru/demography

BryTpeHnHue MUTpaIlimOHHBIE TPOIECCH] AKTHBH-
3upoBanuck ¢ Hayasna 2000-x rr. Bo MmHOrOM sTomy
CII0COOCTBOBAIIN ITEPEHOC CTOJHIIBI B IIEHTP CTPAHBI
B 1997 1. u ObICTpOE pa3BUTHE PETHOHOB C CHIPbE-
BBIMH pecypcaMu. B HacTosimiee BpeMs IpoIoinKa-
€TCsl pOCT KPYIHEUIINX U KPYIIHBIX TOPOJIOB 34 CYET
CTSTWBAHUS HACEJCHUS U3 MAIIBIX U CPETHUX TOPO-
JIOB, a TaK)Ke ceJIbcKOM MecTHOCTH. Kak oTMedanoch
BBIIIIe, BBICOKHE TEMIIBl MPHUPOCTA HACENICHUS Ha-
OJIr0JJaNIUCh B ropojiax-Muinonepax (Acrana, Aj-
Marthbl, LIIFIMKEHT), a Takke B 00JaCTHBIX IIEHTPaX U
B OTACJIBHBIX CPCAHUX U MAJIBIX I'OPOJax (C YHUCJICH-
HOCTBIO 710 100 TBIC. Yel.) — IIEHTpax TOOBIBAIOIIHNX
oTpacieil. B 3Tux ropoicKkux HEHTpax COXPaHIETCs
TTOJIOKUTENBHOE CANIbJI0 MHUTPanyd. YWCICHHOCTH
HacesieHus: AnmMatel Ha 1 aBrycra 2024 r. no jgaH-
HbIM BIOpo HallMOHAJIBHOW CTATUCTUKW ATEHTCTBA
[0 CTPATETHYECKOMY IJIAHUPOBAHUIO U pedopmMam
PK cocraBuna 2264,5 Teic. uen., Actansl — 1481,4
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TBIC. Yell., — 1241,8 Thic. uen. B camom KpyInHOM ro-
pojie cTpanbl — Anmarsl — npoxkusaer noutu 10%
HaceneHusi KazaxcraHna, ypoBeHb J0X0Ja HA YTy
HACEJICHUSI JIOCTUT CPEAHEro IMoKa3aTessi TOPOaoB
OpraHuzani SKOHOMAYECKOTO COTPYJHHYECTBA H
pasButusi (OOCP), a cpenHemecsyHas: HOMUHAIb-
Has 3apaboTHAas IJIaTa Ha OJTHOTO PaOOTHUKA TTOUTH
Ha 20% BbIIIE cpeiHEpecTyOIMKaHCKOM.
Murparnuu HOCAT TOOPOBOJIBHBIN XapakTep H
BbI3BaHbl COLMAJIbHO-3KOHOMUYCCKUMU IIPpUYUHA-
Mu. Ammvatel, Actana u LIBIMKEHT NpPUBICKAIOT
CBOCH WH(PACTPYKTYpOH, BO3MOXKHOCTBIO TPYIO-
YCTPOHCTBA, BEICOKUM YEJIOBEYECKUM MTOTEHIIHATIOM
— B HUX COCPEIOTOYEHbI KPYIHEWUIIUE BY3bl M Ha-
YYHBIC YUPEKICHUS, TeaTphl M IPyTrue KyJIbTypHBIE
3aBe/ICHMs], B HUX CO3JlaHa oco0ast cpesia AJisl pa3Bu-
s OusHeca. B Acrane m AmMaTel OBICTPO pacTeT
CEKTOp YCIYT, CBS3aHHBIN C PACIIUPEHUEM CPETHETO
1 Majioro Om3Heca W pa3BUTHEM (PHHAHCOBOTO CEK-
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TOpa, MOSBIISIIOTCS YCIOBHS U TPYAOYCTPOMCTBa,
Yy MOJIOJIBIX JTFO/ICH TIOSIBIISIETCSl BO3MOYKHOCTH TIpe-
TBOPHUTH CBOM XHM3HEHHBIC LieNi. B 3111 ropona nepe-
€3)KaI0T TOPOJICKHE U CEITbCKUE KHUTEIH B OCHOBHOM
Atpipayckoli, XKerbicyckoii, XKamObuicko#, Kbi3bl-
nmopauHCKOH, TypkecTaHCKoM 00IacTei.

YMeHbIIeHHEe TOPOACKOT0 HACEICHUS HaOIIo-
JlaeTCs B BOCBMH 00JaCTSIX, OCOOCHHO CHJILHO
nposiBiisieTcst 3Ta TeHaeHus B CeBepo-Kazaxcran-
CKO# 00JIaCTH, TJIe YUCICHHOCTh MOPOYKaH CHU3H-
JIaCh 3@ CUET MHUTPAIUH B APYTHE TOPOJIA, TIaBHBIM
00pa3om B AcTaHy, a TaK)Ke BHEITHEH MUTPAINH B
Poccuto.

B peruonax HaOmomaercs nepeceicHue Celb-
CKOr0 HaceJleHHUs B 0OJacTHbIE LEHTPBI, TO €CTh
MIPOUCXOAUT BHYTPUPETHOHAIbHAS MUTPALIUSL.

[IpuBenennas nuarpamma (Pucynox 2) mokasbl-
BaeT MUTPAIMOHHYIO MOJBMKHOCTh HACENCHHS 32

60000

2023 r. MurpanyoHHbII PUPOCT (CanbI0 MUTpa-
nun) OBIT XapaKTepeH IS 3-X TOpoaoB: ACTaHbBI
(50078 gemn.), Anmatsl (38113 uen.) u llsiMkenTa
(3416 4en.). B ocTanpHBIX pernoHaxX HAOIIOIATICH
OTpHLATEIbHbIC TOKA3aTENN Calb0 MUTPALIIH, T.C.
W3 3TUX PETHOHOB BBIEXaJO OOJBINE JIOACH, YeM
npuexano. bonbie Bcero OTTOK HACENEHUs Hpo-
HCXOIWI B TPYJIOU3OBITOYHBIX FOKHBIX 00IaCTIX
— Typkecranckoii ( -23111 gen.), XamObuickoit
(-13681 uemn.), Ketsicyckoit (-9181 gen.).

OO60opoTHOW CTOPOHON BHYTpPEHHEH MHIpalyu
SIBISICTCSl COKPAIICHUE HACEJICHHSI TEX CPEIHUX U
MaJbIX TOPOJIOB, KOTOPbIC B PE3yJbTAaTEe 3aKPHITHS
WJIM CTIa/ia IPOU3BOJICTB YTPATHIIN CBOE Ipasioodpa-
3yloliee 3HaueHue. PaboraTh B HUX Here, TOATOMY
MOJIOJIOE M aKTUBHOE HACeJIeHHE ye3KaeT M3 ITHX
HACEJICHHBIX IyHKTOB B OOJIaCTHBIC LICHTPHI WIH B
Actany U AnMarTebl.
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Pucynok 2 — Canpo BHyTpeHHeH murpanyn B 2023 1.
Ucrounuk: https://stat.gov.kz/ru/demography

TIponoikaercss OTTOK HAacEJIEHUS] U3 CEIbCKOM
MECTHOCTH, KOTOpBIM Hauajics B 1990-e romsl B
pe3ynpTaTe crajia CelbCKOXO3SHCTBEHHOTO MpO-
M3BOJICTBA. Paboumnx MecT Ha celie CTaHOBHUTCS BCE
MEHBIIIe, TTOATOMY MOJOJbIE JIFOIN TTOKUIAIOT ayJIbl
U cena, U eyT TPYAOYCTPOUTHCS B TOPO/IA UITH MTPH-
ropojisl. B OTHENbHBIX 00IACTSIX B CHITY OOJBIINX
TEPPUTOPUIL, HEOJMHAKOBBIX IIPUPOAHBIX YCIOBUMN
W PEIIKOW CeTH TOCENICHUH PacCTOSHHS MEXIy 00-
JIACTHBIM LEHTPOM U JIPYI'MMHU TOCEJIEeHUsMHU (Ma-
JIBIe TOPOJIA, AYJIBI U Cella) JOCTATOYHO 3HAYUTEIh-
Hbl. UeM fasbiie oT 60JIbIIOro Topoia, TEM MEHbIIIE

OIIYTIIAETCS €r0 BIUSHNE ¥ TEM MEHBIIIE IJIOTHOCTh
CEIBCKOTO HAceNeHUs. DJTa TEHACHIUS YCHUIIUBa-
eTcsl, ecnu mepudepus TIOX0 CBA3aHA C IMEHTPOM
BBUJY OTCYTCTBUS COBPEMEHHON JOPOKHOU CETH.
[TomuMoO TIpHYWH, CBSI3aHHBIX C OTCYTCTBHEM pa-
6OTI>I, CJICAYCT OTMCTUTh YXYAUICHUC COLUAIbHBIX
YCJIOBHUI B CEJIBCKOH MECTHOCTU — OTCYTCTBHE Me€-
JULMHCKON MOMOUIM, 3aKPBITUE IIKOJ BBUAY MaJloO-
YUCJIEHHOCTH ydaluuxcs. bonpuioi oTToK Hacelne-
HUS U3 CEJIbCKON MECTHOCTH B rOPO1a HAOJIF0IaeTCs
B CeBepo-Kazaxcranckoit, Kocranaiickoii, Boctou-
Ho-Kazaxcrauckoit, [laBnogapckoit, AKMOIUHCKOH,
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Kaparangunackoii oonactsix. bonpmias yacts mepe-
CeJIeHIIEB e/leT B o0jacTHbIe neHTpbl — [leTpomas-
noBck, Kocranaii, Kaparanay, [laBnonap.

C nagana 2000-X IT. yBEIHIUIOCH YACICHHOCTD
CEJIbCKOT0 HACEJIEHNS 3a CUET BHYTPEHHUX MUTPaH-
TOB B AnMaTWHCKON M TypkecTaHCKOW 00JacTax.
OTH ke 001acTH SIBISIOTCS LEHTPOM MPHUTSIKECHUS
JUTS BHEITHUX MHTPAHTOB — ATHUYECKUX Ka3axoB,
KoTOpbIX 32 2000-2020 rr. mpuobLIO0 B cTpaHy Oojee
1 MJTH 4enoBeK. DTH PETHOHBI MPUTITATEbHBI IS
nepecesieHIeB 0J1aronprusTHBIME KIMMAaTHYECKUMU
YCIIOBHSIMH, @ TAKXKE B TUTaHE CBOMX COLMOKYIBTYP-
HBIX OCOOCHHOCTEH (OTCYTCTBHE SI3BIKOBOTO Oaphe-
pa B cuily pe3Koro mpeobiafanns Ka3zaxCKoro Ha-
ceNeHHs, OOLIHOCTh KYJIBTYp U TPaIULMN, CXOXKUH
06pa3 xwu3nn). M, Ha060opoT, mepecescHne 10KaH B
CEBEPHBIE PETHMOHBI, COMIACHO MPHUHATHIM T'OCIPO-
rpaMMam, CAEpKHBAETCA, B TOM YHCIE W BCIEH-
CTBHE HEOJIATONPHUAITHBIX TNPHUPOIAHBIX (AKTOPOB
(cypoBbIi KIMMAT, MIPOJOIKATENBHbBIE 3UMBI, MaJIo
COJIHECUHBIX JTHEH).

Kax BuamM, xapakTtep mepeMelnieHnii Hace-
JIEHWsT TECHO CBS3aH C TEPPUTOPUAIBHBIMHU pPa3-
JUYASIMA 3KOHOMHYECKOTO Pa3BUTHSA PETHOHOB U
xapakrepa pacceneHuss. OCHOBHasl TEHAEHLUS I10-
CIIETHUX JIECATHIIETHI COXpaHsAeTCs — HaceleHHEe U3
MEHEE Pa3BUTBHIX PErMOHOB IMEpeceisieTcsa B pa3BH-
ThIe TOposia n obmactu. KoHIeHTpaIys HaceneHus,
WHPPACTPYKTYPBl U SKOHOMHUKHU 32 MOCIECTHHE JIe-
CSATHIIETUS] YCHIINBAETCS B KPYIHBIX TOpPOJaX, 0CO-
OCEHHO B Meramnoiucax CTpaHbl — Anmarbl, AcTaHe
n HIemvkente. KpoMe TOro, mpuBieKaTesIbHbI IS
TPYAOBBIX MUIPAaHTOB TOpOJd, PACIOJOKEHHBIE B
CBIPBEBBIX 30HAX, HampuMep, Ha He]Ten00BIBaro-
miem 3amaje. Toraa Kkak MUTpalMOHHBIA OTTOK Xa-
paKTepeH A CPeAHUX U MaJbIX TOpOoAoB. B perno-
HaX BHYTpHOOJIACTHASI MUTPAILIMS BBI3BIBAET MPUTOK
CEJIbCKOTO HACeTIeHHs B 00JIaCTHBIC IEHTPHI.

Murpanusi HaceJeHus, KaK MpaBWIIO, UMEET U
CBOW TIOCJIEJICTBHSI, KaK MOJIOKUTENbHBIE, TaK U OT-
punarenbHble. Tak, MPUTOK HaceleHHs B Jenpec-
CUBHBIC pallOHBI MOXKET CTHUMYJIHMPOBATH Pa3BUTHE
MPOM3BOJCTB, COLUMAIBHON HMHQPACTPYKTYPHI, TO
€CTb B IIEJIOM CIIOCOOCTBOBATH BO3POXKICHUIO PETH-
OHa WJIM HaceJIeHHOro MyHKTa. OJHAaKo MHrpanus
MMEeT U OTPHUIIaTEeIIbHbIE CTOPOHBI.

AHanu3 BO3pacTHOIO COCTaBa MUTPAHTOB IO-
Kasall, 9TO B UX CTPYKType npeodiaanaeT Tpya0CIio-
coOHOE ¥ MOJIOJI0€ HACEIICHHE, a 3TO B AaJbHEHIIIEM
MOXET yCYryOuTh Tpobiemy aemMorpaduyeckoro
qucOananca M IMOBIUATH Ha KayecTBO 4YesloBeYe-
CKOTO KamuTayia B cTpaHe. Tak, 3a mocienHue Je-
catunerus (2000 — 2020 rr.) B cpeiHEM Ha JIOJTO
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AKTUBHOTO TPYyA0CTIocoOHOro Bo3pacra (25-39 ner)
npuxoauinoch 88% BHYTPEHHHX MHIPaHTOB. Me-
Hee 20% 3To OBUIM MHUTPAHTBI MOJIOJIOTO BO3pacTa
(10-19 met) u crapmie 40 meT. DTO MPHUBEIO K TOMY,
4TO B palloHaxX MPUTOKa HACEJCHHUS J0JI MOJOAIEC-
KM OKa3ajach BBIIIE, CIIEJIOBATEIHHO, HACEIEHUE B
HUX YBEJIMYUIIOCH KaK 3a CYET MUTpALUi, TaKk U B
pe3ynbTaTe BBICOKOTO €CTeCTBEHHOTO IpupocTa. B
paifoHax OTTOKa HaceJeHHs, HA00OPOT, HAOIIOAaLeT-
Csl CTapeHHe HACENIEHUS — JOJISI MOJIOJIEKH YMEHb-
1IaeTCsI, BO3PACTACT JO0JISl OXKMIIBIX JIO/IEH, YTO B
IEJIOM TPUBOJUT K YOBIJIM HAceIEeHHUs B 3TUX paii-
onax. Tak, HanpuMep, A0S JIHIL TOKUIIOT0 BO3pac-
Ta 110 madHaeIM 3a 2024 r. B lIIsIMKeHTE cocTaBmiIa
4,9%, B Manrucrayckoii oonactu — 4,6%, B Actane
— 5%, Torna kak B CeBepo-Kazaxcranckoit — 12,7%.
OTH TpoLecChl B AaJbHEHIIEM MOTYT YCHIUTD TEp-
pUTOpHATBFHBIE PA3INYHS B XapaKTepe paccereHus
1 yCcyryOouTh mpobiaeMy aemMorpaguueckoro aucoa-
JaHca.

OpHuM W3 MoKaszaTeleld KauyecTBa HaCEJCHHUs
SIBIISIETCS] YPOBEHb 00pa30BaHMA 1 KBaJTU(UKAIUH,
a ypoBeHb 00pa30BaHHS BO MHOTOM 3aBHUCHT OT
BO3PACTHOM CTPYKTYypbl W ypOAHW3MPOBAHHOCTH
HacesneHusi. Mcxoas M3 OCHOBHBIX MHIPALlMOHHBIX
MTOTOKOB CJIEYET, YTO PETHOHAIbHBIE KOHTPACTHI B
KadecTBe 00pa30BaHMsl 3HAYUTEILHBI MEXKIY KPYII-
HBIMHU TOPOJAMH M TIEpUPEPUITHBIMU PETHOHAMH.

OpHUM W3 HETaTHBHBIX IOCJIEACTBHH COBpe-
MEHHBIX MHIPAIIMOHHBIX TPOIECCOB SIBISICTCS HE-
peryJiupyeMslii pocT TOpPOJOB, KOTOPBIM celyac
Habmogaerca B Acrtane u Anmartsl. [lepenacenen-
HOCTb 3THUX TOPOACKHX ILIEHTPOB BBI3BIBACT IIPO-
OmemMbl ¢ OOecriedeHneM >KUJIbeM, TpeOyeT naib-
HEHIero pa3BUTHS TPAHCIOPTHON M MHKEHEPHOU
WHQPACTPYKTYpPbI, M, CIEI0BaTENbHO, OOIBIIUX
WHBECTUIIMH B 3TH cepbl. Yke ceifuac ecTh mpo-
OJIeMBI C SKOJIOTUYECKOW CUTyallneil M COCTOSTHUEM
OKpY’Kalolled cpelpl B 3TUX Troponax. M3mummss
KOHIICHTpAIHsI HACEJICHUS B OJHOM IIEHTPE BBI3bI-
BaeT MpoOJIeMbI ¢ TPYA0YyCTPOHCTBOM U TIOPOXKIAET
6e3pabotuiry. Tak, 0 CTATHCTHYECKUM JTaHHBIM 3a
3-it kBaptan 2023 r. Gonbiie Bcero 0e3pabOTHBIX
MPUXOMIOCH Ha AnMarthl (52,6 ToIc.), Actany (30,6
thIC.) ¥ LlIBIMKEHT (21,9 ThIC.).

B 10 ke BpeMsl Ha TpaHH MCYE3HOBEHUSI MaJIble
ropoja ¢ OOJbIIUM KIyOKOM MpoOieM, Kak 3KOHO-
MHUYECKUX, TaK U COIMAIBHBIX, KOTOpbIE TPEOYIOT
HE3aMeJIUTEILHOTO PEIICHHS.

B cenpckoil MECTHOCTH C OTTOKOM MOJOJIOTO
TPYAOCIIOCOOHOTO HaceJCHUsI HaOMI0AaeTCs cTape-
HUE HACEJeHHUs, YTO SBISIETCS OJHUM W3 HEMallo-
Ba)XXHBIX (DAaKTOPOB, OTPAaHUYUBAIOIINX Pa3BUTHE
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CEJIbCKOXO03SIMICTBEHHOTO MPOU3BOICTBA, OCOOCHHO
B €r0 TPYIOEMKHUX OTPACIISX.

Takum o00pa3oM, HaOJFOJAONIUECS TEHICH-
MM BHYTPCHHEH MUTpAIMi B CTpaHe eme Oojee
YCUJIMBAIOT TEPPUTOpPUATIbHBIC IJUCIPONOPLUUU B
pasMeIIeHNN HaCEJICHUs, BBI3BIBAIOT M3MCHCHUS B
pacmpenescHUN TOPOKaH U CEIbCKUX KUTENEH Mo
TEPPUTOPHUH CTPAHBI, B BO3PACTHON CTPYKType Ha-
CEJICHUSI, COCTaBE TPYAOBBIX PECYpPCOB, U B LIEIOM,
YCYTyOJISIIOT PETrHOHANBHBIC W BHYTPHUPETHOHATH-
HbIC AUCTPONOPILUHU B UACICHHOCTU HACEICHUS U B
COITMATBHO-DKOHOMHYECKOM Pa3BUTHH.

ITo mpornozam MuHucTepcTBa Tpyla U CO-
[IAATHFHOW 3alTUTHl HACEJICHHSI, TIPH COXpPaHCHUHU
CyIIECTBYIOIINUX TCHACHIIMHA HACEIECHUE CEBEPHBIX
obmacreii Kazaxcrana k 2050 r. cokpaTturcs B 00-
men ciaoxxuoctd Ha 600 Teic. uemoBek. YucieH-
HOCTPH MPOXKHUBAIOIINX Ha fore (0e3 ydera AlMaThl
n lIsiMkenTa) BoIpacTeT Ha 1,6 MiH rpaxian. B
UTOTC TJIOTHOCTh HACEJICHHS B FOJKHBIX PErHOHAX
OyJIeT B 4eThIpe pasa BHIIIE, YeM B ceBepHbIX. Co-
rJ1acHo 6a30BOMY CIIEHAPHIO IeMOTpaPHIecKoi CH-
Tyanuu, K 2050 r. nacenenue Acransbl, [llbiMkeHTa
1 MaHrucTaycKkoi 001acTH YBEIMIUTCS B JIBa pas3a
(o cpaBrenuto ¢ 2022 r.). UNCICHHOCTH TpaXaaH
B Boctouno-Kazaxcranckoii m AGalickoi 00J1acTsIx
cokpatutcs Ha 15—-16%, B Koctanaiickoit — na 22%,
B CeBepo-Kazaxcranckoii — Ha 34% (https://kapital.
kz/economic/).

ITosToMy BONPOCHI MUTpAIIUU  3aHUMAIOT
BAXKHOE€ MECTO B TOCYIApPCTBEHHOW MOJUTUKE
Kazaxcrtana. B mepBbie T0/Abl HE3aBUCUMOCTH
MUTPAIMOHHAS TMOJIUTHKA TOCYIapcTBa ObLiIa OpH-
CHTHPOBAaHA HAa pEMaTPHAINI0 ITHUYCCKHX Ka3za-
XOB, YTO HAIJIO OTPa)XCHUE B 3aKOHOAATEIBHBIX
aKTaXx IO PETYJIUPOBAHUIO MUTPAITMOHHBIX TIPO-
neccoB. [lanee B CBsI3U ¢ yCUJICHUEM MUTPALUOH-
HBIX TIPOIIECCOB KaK BHYTPH CTPaHBI, TaK M 33 €€
npeiensl MOsSBUIAch MpobieMa HEOOXOIMMOCTH
pPa3BUTHS «YEIIOBEUECKOTO KalHTaia», M TOCY-
JIApCTBEHHAs MOJIUTHKA (OPMUPOBAIIACH C IICIIBIO
BO3JICHCTBHSI HA MOJIEPHU3AINIO CTpaHbl. C IETbI0
COBEpUICHCTBOBAHUSI CHUCTEMBI PEryJIHPOBAHUS
MHTPAIMOHHBIX TPOIECCOB B CTpaHe OblIa pas-
paborana KoHneniuss MUTPallMOHHOW TMOJUTHUKH
Peciyonmuku Kazaxcran ma Ha 2023 — 2027 romsl,
YTBEp>KICHHAsI MocTaHoBleHueM [IpaButenncTBa
oT 30 HOsOpst 2022 roma Ne 961 (Konmeniun mMu-
rpaunonHoi nonutuku PK, 2022).

B mocnennue roasl OOJIBIIOE BHUMAaHWE Ha
TOCYJapCTBEHHOM YPOBHE VACNSAETCS Pa3BUTHUIO
CEJILCKOTO XO3SHUCTBA, 00pa30BaHUS, MEIUITUMHCKO-
ro OOCITy)XMBaHUS B CEIbCKOW MECTHOCTH. DTOMY

MOCBALICHBI CIICUATbHBIC HAIIMOHATBHBIE POEKTHI
— M0 Pa3BUTHIO arpONPOMBIIIIICHHOTO KOMILIEKCa,
«CumbHBIE PETHOHBI — IpaliBEep Pa3BUTHUS CTPAHBI,
«KavecTBeHHOE 1 TOCTYITHOE 3/IpaBOOXPAHEHHE IS
KaXX/I0T0 TpaskAaHuHa «310poBast HaLUsI»», «JleMo-
rpadus» u rocuporpaMmsl «C IUIUIOMOM B CEJIOY,
«Aybur» u np. BHenpenue ux B KU3Hb MO3BOJIUT
CTHUMYJIUPOBATh Pa3BUTHE CEIHCKOH MECTHOCTH,
YIYYIIUTh COLHMAJIbHO-SKOHOMHYECKHE YCIIOBHUS
CEITbCKOT'0 HACEIICHUSI U 3aKPETHTh TPYIOBBIC CHIIBI,
TEM CaMbIM 3aMEJUIUTh MPOLECCHl OTTOKA CEJILCKO-
TO HaceJIeHHs B TOPOJa.

Jist 0OOHOBJIEHUS TaHHBIX U OLEHKH 3()(HEeKTHB-
HOCTH Mep, TPUHUMAEMbIX B 00JIACTH MUTPAIHOH-
HOW TIONMTHKH, HEOOXOAMMBI HAIllM JalbHEeWIIHne
WCCIIE/IOBAaHNSI U MOHHUTOPHHT MHUTPAIIHOHHBIX TIPO-
neccoB B Kazaxcrane. DTO MO3BOJIMT pa3padathl-
BaTh OoJiee TOYHBIC W aJIalITHPOBAHHBIC CTPATEIHU
yIpaBlIeHHS MUTpaLue, CriaaKuBaHus TePPUTOPH-
QIBHBIX JTUCTIPONOPIIUN Pa3BUTHSI U 0OECIICUCHUS
YCTOMYMBOIO Pa3BUTHS CTpaHbl. B OCHOBY mpu-
HSTHSI PEIICHUH JIOJKHBI OBITh TTOJIOKEHBI 3HAHUS
HE TOJBKO O MEKPETHMOHAJbHBIX, HO M BHYTpHpE-
THOHANIBHBIX KOHTpacTax. [Ipu 3TOM K TPUHSTHIO
peleHnid TOJDKHBI MIPUBIICKAThCsl Bce yuéHbIE, 3a-
HUMAIOIIMECs IPOOJIeMaMH pacCeNICHNS HAaCCIICHHUSI.

3ak/aoyeHne

HccenenoBanue Mo3BOIMIIO JTyYIIE TIOHATh CIOXK-
HOCTb M MHOTOIPaHHOCTb MHIPALMOHHBIX IPO-
IIECCOB B Kazaxcrane n ux BIMsSHHE Ha pa3In4YHbIC
cdepbl xu3HU oOmiecTBa. B xojme wuccienoBaHus
BJIMAHUA MHUI'PDAOWOHHBIX ITPOLECCOB HA TEPPUTO-
pUANBHYIO OpraHMU3aIui0 HaceneHus B PecrryOmmke
KazaxcTan ObUTH MTOTYYICHBI CIICIYIONTHE BHIBOIEL.

— TeppuropuanbHas MOJBUKHOCTb HACEIEHUS
00yClIOBIIeHA TEPPUTOPHAIBHONH  OpTaHU3aITUCH
XO035IUCTBA, PErHOHATBHBIMU U BHYTPUPETHOHAIb-
HBIMHU pa3JIn4YusiMU B 3KOHOMHUYECKOM M COIUallb-
HOM pa3BUTUU. OCHOBHBIC MUTPALIMOHHBIC TOTOKU
COCPEIOTOYCHBI MEX Ty OoJiee U MEHee Pa3BUTHIMU
TEPPUTOPUSIMHU.

— HaOmromarommecs TEHIEHITNNA BHYTpPEHHEH
MUTpAIUi B CTpaHe emie Ooyiee YCHIIMBAIOT Tep-
puTOopHanbHbIE TUCHPONOPLUHMU B pasMEIIEHUN Ha-
CEJICHUs, BBI3BIBAIOT U3MEHEHUS B PACIPENCICHUU
FOPOXKAH M CEIbCKUX JKUTENEH IO TEppUTOpUHU
CTpaHbl, B BO3PACTHOM CTPYKTYype HACENCHUS, CO-
CTaBe TPYJOBBIX PECYPCOB, U B IEJIOM, yCYTYOIISIOT
pETUOHANBHBIE U BHYTPUPETMOHAIBHBIE OUCIIPO-
MOPIXHU B YUCIEHHOCTH HACEJIEHUS U B COLUAIIbHO-
9KOHOMMYECKOM Pa3BUTHUHU.
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— B pesynbrare Murpanun HabmogaeTcs Hepe-
TYJUPYEMBIA POCT KPYHNHEHIIUX TOPOJOB CTPAHbI
— AnMaTel 1 ACTaHBI, YTO BBI3BIBAET JaBJICHUE HA
PBIHOK TpyJa W MOTpeOJIeHHEe CONMAIbHBIX YCIYT.
HeoOxonuma pa3paboTka IIIaHOB Pa3BHTHUSL 3THX
arJIoMepalyii ¢ LEeJbI0 PEryJINPOBAHUS POCTA ITUX
TOpPOJOB.

— IToMuMO HIEHTPOCTPEMHUTEIHHBIX MUTPAITOH-
HBIX TIOTOKOB (B ACTaHy M AJIMaThl) YCHIIMBACTCS
OTTOK HaceJIeHUs] M3 MaJIbIX U CPETHUX TOPOJOB C
Y3KOCHENIMAIN3UPOBAaHHON HKOHOMHUKOM, a TaKxke
13 CEeNIbCKON MeCTHOCTH. Perennto 3Toil mpoosieMsr
MOKET COJIEHCTBOBATH MCIIOJIb30BAHUE MHUPOBOM
MIPAKTHKH, B KOTOPOH YYHUTHIBAIOTCS CMEHa IpH-
OpPUTETOB pa3BUTHUS, MU3MEHEHHE CIEHUAIN3ALNN
9KOHOMHUKH Ha CEPBHUCHYIO OPHEHTAIUIO, pacIInpe-
HUE cepbl MaJIoro U cpeanero ousneca. OQHUM U3
MIPHOPHUTETOB Pa3BUTHS JOJHKHO PAaCCMaTPUBATHCA
YCTOHYHMBOE pPa3BUTHE CEBCKON MECTHOCTH.

— HeoOxoanmMo WCTHOIK30BaTh JIEHCTBEHHBIE
pplYard MOTHBALMU JJIsl TEpEceNIeHus JoJel u3
IO’KHBIX TPYIOM30BITOYHBIX PETHMOHOB B cllabo Ha-

CEJICHHBIE CEIbCKHE MECTHOCTH CEBEPHBIX PETHo-
HOB, 00€cCre4nBaTh CONMAIBHYIO 3aIIUTy W WHTE-
TpaIyio MUTPAHTOB.

— Ycunenne 3KOHOMHYECKUX U COIHMAIbHO-/Ie-
MOTpa(UUECKUX Pa3UIUd MEXKAY OTICIbHBIMH
JaCTSIMH TIPUBOAUT K POCTY KOHTPACTOB MEXKIY
ropojaMu, ropofaMu U CEIbCKOH MECTHOCTBIO, a
TaKke MEXKIy pernoHamMu. J[MCTIpOTOpIIMU B 3KO-
HOMHYECKOM Pa3BUTHH PETHOHOB MOTYT BBI3bIBAThH
COLMAIIbHYIO HAaIpsKeHHOCTh. 1l03TOMy Ba)xHOM
3ajjauell  SBISETCS TOCYJapCTBEHHAs TIOJIMTHUKA
CTUTKWBAHMSI M BRIPABHUBAHUS dTUX PA3ITAIHI.

st oOHOBIIGHHS JNaHHBIX W OIEHKH 3Qek-
THBHOCTH MeEp, TMPUHITHIX B 00JIACTH MUTpaIld-
OHHOHM TIOJNUTHUKHU, HEOOXOAUMBI JajlbHEHIINE
WCCIICAOBAHUS W MOHHTOPUHT MHTPAITMOHHBIX
MPOLIECCOB C YUETOM Teorpad)uueckux acreKTOB.
DTO TMO3BOJUT pa3pabaTeiBaTh 0ojice TOUHBIC U
aJalTUPOBAHHBIC CTPATETUU yIPABICHUS MH-
rpamueil u obecreyeHus: YCTOWYUBOTO Pa3BUTHA
cTpaHbl ¥ 3Q(EKTUBHO peliaTh BBI30BbI, CBSI3aH-
Hbl€ C MUTpaIueH.
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ECOLOGICAL-GEOGRAPHICAL ISSUES
OF URBAN SYSTEM DEVELOPMENT IN ZHAMBYL REGION

This article provides a comprehensive analysis of the ecological and geographical challenges faced
by urban systems in the Zhambyl region of Kazakhstan, focusing on environmental issues such as air pol-
lution, water contamination, and the degradation of natural ecosystems. The rapid pace of urbanization
and industrialization in the region has led to significant changes in the ecological balance, with cities
like Taraz and the Zualinsky district being major contributors to pollutant emissions. The study highlights
the impact of these environmental problems on public health, biodiversity, and regional climate change.

Using data from official reports, GIS technologies, and remote sensing, the article examines the
distribution of pollutant emissions and identifies the key sources of pollution across various districts in
the region. The results show that major industrial activities and high population density contribute to
high levels of atmospheric pollution, while some districts, like Merken and Talas, have lower emission
volumes due to less industrial development.

The study suggests that addressing these challenges requires a multi-faceted approach, including
the implementation of stricter environmental regulations, the adoption of eco-friendly technologies,
improved waste management systems, and the promotion of sustainable resource management. The ar-
ticle emphasizes the importance of public engagement and environmental education in fostering a more
sustainable urban future. By analyzing the current ecological situation, this study offers valuable insights
for policymakers and local authorities to develop strategies that balance urban development with envi-
ronmental protection and public health in the Zhambyl region.

Key words: environmental-geographical problems, urban systems, environmental culture, atmo-
spheric air pollution, deterioration of the environmental situation.
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JKamObIA 00ABICHIHBIH, YPOOXKYHeAepiH AAMbITYAbIH,
3KOAOTUSIAbIK-TeorpacmsAbIK MaceAeAepi

ByA MakaAaaa ayaHblH AACTaHybl, CYAblH AACTaHYybl XXoHe TabUFU 3KOXKYMEAEPAIH AerpasaLMsChbl
CUSIKTbl SKOAOTUSIAbIK, MBCEAEAEPre Ha3ap ayAapa oTbipbin, KasakcraHHbiH JKaMObIA OBAbICLIHAAFbI
KAAQAbIK, >KXYHMEAepAiH aAAbIHAQ TYPFAH 3KOAOMUSIAbIK-TeOrpadmsIAbIK, MOCEAEAEPTE XKaH-XKAKTbl TaAAQY
JKacaAraH. AMMakTarbl ypOaHM3aLums MEH MHAYCTPUSAAAHABIPYAbIH KAPKbIHAbI KapKblHbl DKOAOTMSABIK,
Tene-TEHAIKTIH anTapAblKTal e3repyiHe aKeaai, Tapa3 >kaHe 3yaAbl ayAaHAAPbl CUSIKTbl KaAaAap
AaCTayllibl 3aTTap LWbIFaPbIHABIAAPbIHbIH, HEri3ri ke3i 60AbIN TabblAaAbl. 3€pTTEY OCbl 3KOAOTMSAbIK,
npoGAeMarapAbIH, KOFaMABIK, AEHCaYyAbIKKA, OMOBPTYPAIAIKKE KoHe alMMaKTbIK, KAUMATTbIH, ©3repyiHe
9CEPiH KepCeTeA.

Pecmn ecentepaiH, TAXK TeXHOAOrMSAApbIHbIH KOHE KallbIKTbIKTaH 30HATAyAblH AEpeKTepiH
narAaAaHa oTbIpbin, MaKaAaAa AACTayllbl 3aTTap LblFAPbIHAbIAAPbIHbIH TAPaAybl 3€PTTEAIN, aliMaK TbiH
SPTYPAI ayAaHAAPbIHAQ AACTaHYAbIH HEri3ri Ke3Aepi aHblKTaAFaH. HaTukeAep Herisri eHepkacinTik
KbI3MET MeH XaAbIKTbIH, YKOFapbl ThIFbI3AbIFbl aTMOCEPaHbIH AACTaHYbIHbIH XKOFapbl AEHreliHe biKna
eTeTiHiH kepceTeai, AA MepkeH >xoHe TaAac CUSKTbl Keinbip ayAaHAApAa OHEPKSCINTIK AaMYAbIH
TeMeHAeYiHe GaNAQHbICTbI LLbIFAPbIHABIAAP KOAEMI TOMEH.
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Ecological-geographical issues of urban system development in Zhambyl Region

3epTTey kepceTkeHAen, OYA MOCEAEAEPAI Welly KaTaH SKOAOTMUSIAbIK, HOPMaAapPAbl €HIi3yAjl, KO-
AOTUSIAbIK, Ta3a TEXHOAOIMSIAAPAbI EHTI3YAi, KaAAbIKTapAbl 6ACKAPYAbIH >KETIAAIPIATEH XyMeAepiH
>KOHe pecypcTapAbl TYpakTbl 6ackapyAbl iIArepiAeTYAl KOCa aAFaHAQ, KOm KbIPAbI TOCIAAI KAXKET eTeA|.
Makanaaa KaaaHbIH TypaKTbl 60AALLIAFbIH KAMTAMAChI3 €TYAE XKYPTLbIAbIKTbI TAPTY MEH 3KOAOTUSIABIK,
6iAiM BepyAiH MaHbI3ABIAbIFbI aTan eTiAreH. AFbIMAAFbl 3KOAOTUSABIK, XKaF AAAbl TAAAAN OTbIPbIM, BYA
3epTTey cascaTkepAep MeH XXepriAikTi e3iH-63i 6ackapy opraHaapbiHa Kaaa KypbiAbiCbiH KopluaraH
opTaHbl KOpFayMeH >kaHe YKamOblA 0OAbICbIHbIH, KOFAMABIK, AEHCayAbIFbIMEH TEHECTIPeTiH cTpaTerus-
AapAbl 83ipAey 6oMbIHLIA KYHADI aknapart 6epeai.

TyiniH ce3aep: 3KOAOMMsIAbIK-TeorpacmsiAbiK, NpobAemanap, ypboxyineaep, 3KOAOTUSAbIK, MBAE-
HMeT, aTMoCepanbiK, ayaHblH AACTaHybl, SKOAOTUSIABIK, KaF AAMAbIH HallapAaybl.
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DKoAoro-reorpacpuyeckme npodAeMbl pa3BUTUS
yp6ocuctem XKambbIAckoi o6AaCTH

B 3TOM cTaThbe NpeACTaBAEH BCECTOPOHHUIA aHAAM3 SKOAOTMYECKMX U reorpadmyeckmx npoodAem,
C KOTOPbIMM CTAAKMBAIOTCS FOPOACKME cucTembl B YKambbiAckoi o6AacTu KasaxcraHa, C akLeHTOM Ha
Takue dKOAOrMyeckue npobAeMbl, Kak 3arpsi3HeHME BO3AYXA, BOAbI U Aerpasalms MPUPOAHbBIX 3KO-
cuctem. bbicTpble Temnbl ypbaHM3aLumMm M MHAYCTPUAAM3ALIMU B PETMOHE MPUBEAN K 3HAUYMTEAbHbIM
M3MEHEHMSIM B SKOAOrMYECKOM HanaHce, NMpu 3TOM TakMe ropoaa, Kak Tapas 1 3yaAMHCKMIA paiioH, siB-
ASIIOTCS OCHOBHBIMM MCTOUHMKAMM BbIOPOCOB 3arpsi3HSIOWMX BellecTs. B nccaeaoBatmmn noavepkmsa-
€TCSl BAUSIHME 3TUX SKOAOIMUYECKMX MPODBAEM Ha 3A0POBbE HACEeAEHMs, bropasHoobpasue 1 M3MeHeHue
KAMMaTa B pervoHe.

McnoAab3ys aAaHHble oprumanbHbix oTUeToB, [MC-TEXHOAOTMIN U AMCTAHLIMOHHOTO 30HAMPOBaHMS,
B CTaTbe pacCMaTPMBAETCsl pacrpeAeAeHre BbIGPOCOB 3arps3HSIOLMX BELLECTB M ONPEAEASIOTCS KAIO-
YeBble MCTOYHMKM 3arpsi3BHEHUS B PA3AMYHbIX paioHax pervoHa. PesyAbTartbl MokasblBatoT, YTO KpPYri-
Hasl MPOMbILIAEHHAst AESITEAbHOCTb M BbICOKAsl MAOTHOCTb HACEAEHMS CNIOCOOCTBYIOT BbICOKOMY YPOBHIO
3arps3HeHus atMocpepbl, B TO BPeMsl Kak B HEKOTOPbIX parfioHax, Takmx Kak MepkeH 1 Taaac, 06bembl
BbIOPOCOB HM>KE M3-3a MEHbLLErO MPOMbILUIAEHHOTO Pa3BUTUS.

MccaepoBaHMe MoKasbiBaeT, UTO peLleHue 3TMX NpobAem TpebyeT MHOroacrieKTHOro NnoAxoAQ,
BKAIOYAS BBeAeHME GOAee CTPOrMX 3KOAOTMUYECKMX HOPM, BHEAPEHME SKOAOTMUYECKIN YMCTbIX TEXHOAO-
rMii, COBEPLUEHCTBOBaHME CUCTEM OBpaLLeHUsi C OTXOAAMM U COAEMCTBME YCTOMUYMBOMY YIPABAEHUIO
pecypcamu. B cratbe noauepkmBaeTcs BaXHOCTb MPUBAEYEHMS OOLLECTBEHHOCTU M 3KOAOTMYECKOro
MPOCBELLEHNS AASl CO3AAHMS BOAEe YCTOMYMBOrO rOpoACKOro ByAyLLero. AHaAM3MPYS TeKYLLYyIO 3KO-
AOTUMYECKYIO CUTYaLMIO, 3TO MCCAEAOBaHME AQET LieHHYIO MH(POPMaLMIO MOAMTMKAM U MECTHbIM Opra-
HaM BAQCTM AAS pa3paboOTKM CcTpaTeruii, Kotopble obecrneunpaloT 6araHC MEXAY FOPOACKMM pa3Bu-
TUEM, OXPaAHOM OKPY>KaIoLLE CpeAbl M 06LECTBEHHbIM 3ApPaBOOXpaHeHem B XKaMObIACKOM 06AaCTM.

KAtoueBbl cAoBa: 3KOAOro-reorpadmyeckme npobAemMbl, ypbocucTem, 3KOAOTMYECKOM KYAbTYPbI,
3arpsi3HeHue aTMOCEPHOr0 BO3AYXA, YXYALIEHUS SKOAOrMYECKON 0OCTaHOBKM.

Introduction

Currently, global urbanization trends offer vari-
ous development models, but their main goal is to
create a comfortable and safe environment for city
residents. Most cities in Kazakhstan are small in scale
and face several pressing problems, such as limited
infrastructure, inadequate public services, economic
challenges resulting in unemployment, environmen-
tal problems, and housing shortages. (Kaimuldinova
K. et al., 2024) The Sustainable Development Goals
(SDGs) adopted by the UN are the basis for ensuring
sustainable development at the global level. The 11th
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SDG, “Making cities open, safe and sustainable”, is
closely linked to other goals, since cities are consid-
ered the main form of spatial organization of human
society (UN DESA, 2015). The International ICLEI
(Local Authorities for Sustainable Development) as-
serts that sustainable cities create an ecologically,
socially and economically healthy and sustainable
living environment for the current population and do
so without compromising the ability of future gen-
erations to experience the same. The sustainability
of cities is determined by various parameters, and its
assessment system includes quantitative, qualitative,
and descriptive criteria related to many areas.
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A sustainable city is a socially, ecologically, and
economically harmonious and stable system, the
harmonious development of which is usually con-
sidered to be a balancing of this fundamental triple
dimension of sustainability. A model for assessing
sustainable urban development was proposed by
researchers based on Australian studies, highlight-
ing that the three-pronged approach to sustainability
oversimplifies a complex issue. The model places
particular emphasis on environmental indicators to
ensure usability, accessibility, equity, and resource
conservation. (Davidson K. et al, 2012). Build-
ing upon this, (Ding X. et al, 2015) introduced an
expanded model for assessing the sustainability of
cities, proposing the inclusion of spatial, chrono-
logical, and logical dimensions in addition to the
traditional three pillars. Their approach, known as
the Trinity of Cities’ Sustainability from Spatial,
Logical, and Time Dimensions (TCS-SLTD), pro-
vides a more comprehensive method of evaluating
urban sustainability, especially in developing coun-
tries, where urban challenges differ significantly.
Meanwhile, (Michalina D. et al, 2021) conducted
an in-depth analysis of urban sustainability indica-
tor frameworks (USIF) in global and European con-
texts, categorizing and classifying indicators based
on aspects of sustainability. Their findings revealed
that, in developed countries, environmental indica-
tors are prioritized, while in developing countries,
socio-economic indicators take precedence. This
suggests that sustainability assessments must be
tailored to the specific contexts of different regions,
incorporating indicators that reflect local priorities
and challenges. The effort towards sustainable cities
needs to pay more attention to social and environ-
mental issues, and social and environmental security
should become the main focus of urban develop-
ment (Niemets K. et al, 2021).

For a long time, empirical observation of the dy-
namics of urban ecosystems has been dominant, and
gradually an adaptive approach to these changes,
for management purposes, has become important.
Dynamic relations between humanity and nature
form socio-ecological systems (SES); currently, the
concept of SES is based on the study of the interre-
lationships of social and environmental changes, as
well as their impact on the achievement of sustain-
able development goals. Of course, many of these
connections may be less obvious in big cities than
in small settlements. However, multilevel, complex
socio-ecological systems provide residents of every
city with food, water, energy, and recreation servic-
es. When solving the tasks associated with the sus-

tainable development of the city, not only positive
changes in the socio-economic situation of the pop-
ulation are taken into account, but also their emo-
tional connections with the environment, that is, val-
ues and memories associated with a certain natural
environment. From this point of view, the collective
values of a society and the recognition of oneself as
a part of nature are the first steps in planning and
implementing sustainable development solutions
(Fuller J.L. et al, 2023 ). The territory of Kazakhstan
has a unique set of landscape complexes: from des-
erts to highlands and ecosystems of the inland seas.
In the context of the increasing pace of economic
development of the country and the increased use
of natural resources, the issue of preserving the bio-
logical diversity of ecological systems, unique natu-
ral complexes, objects of the nature reserve fund,
cultural and natural heritage of the Republic of Ka-
zakhstan is becoming relevant-one of the important
tasks of the state at the present stage (Salikhov T. et
al., 2023).

Ecological-geographical issues associated with
the development of urban systems represent a press-
ing concern in contemporary society. Zhambyl re-
gion, located in the central part of Kazakhstan, is
a region where these issues are particularly acute.
The rapid process of urbanization, accompanied by
intensive industrial and agricultural development,
leads to significant changes in the region’s eco-
logical situation (Humanitarian portal: research and
forecasts, 2024).

The aim of this article is to conduct a compre-
hensive analysis of the ecological-geographical
problems facing the urban systems of Zhambyl re-
gion and to identify ways to address them.

Within the scope of this research, the main
aspects of urbanization’s impact on the region’s
natural environment will be examined, including
degradation of natural ecosystems, pollution of at-
mospheric air and water resources, as well as threats
associated with climate change. Additionally, the in-
fluence of environmental problems on public health
and regional biodiversity will be analyzed.

Furthermore, concrete strategies and measures
aimed at improving the ecological situation in ur-
banized areas of Zhambyl region and ensuring their
sustainable development in the future will be pro-
posed.

Rapid urbanization and accelerating socio-eco-
nomic development have generated global problems
from climate change and its environmental impacts
to incipient crises in food, energy and water avail-
ability, public health, financial markets and the
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global economy. Urbanization is a relatively new
global issue (Bettencourt L., West G., 2010). Urban-
ization is one of the most significant processes in the
world’s modern development. With each passing
year, more people move from rural to urban areas in
search of employment, better education, and quality
of life. This process leads to a significant increase
in urban populations and expansion of urban areas.
However, urbanization also has a profound impact
on the environment and ecological conditions of re-
gions (Pouland R.H., 2001).

Urbanization is a process that deeply affects the
environmental conditions of regions in the Com-
monwealth of Independent States (CIS). In this
chapter, we will examine how urbanization in vari-
ous CIS countries influences the environmental situ-
ation and what problems it creates.

In CIS countries such as Russia, Ukraine, Ka-
zakhstan, and others, urbanization is often accom-
panied by an increase in the number of automobiles,
expansion of industrial zones, and growth in the num-
ber of domestic heating systems (Makhmutov T. et al,
2024). This results in intensive emission of harmful
substances into the atmosphere, such as nitrogen di-
oxide, carbon oxides, and others. As a result, serious
air pollution occurs, negatively impacting the health
of urban residents and the environment.

Materials and methods

The theoretical and methodological basis of the
study is the systemic method, which ensures a com-
parative and comprehensive analysis of measures to
analyze the quality of air, water, and soil in various
regions of the Zhambyl region, the use of resources
to assess the level of pollution and sources of pollu-
tion. Traditional and modern methods were used in
writing the article: comparative, historical, statisti-
cal, as well as remote sensing data and GIS tech-
nologies.

Data on atmospheric pollutant emissions was
obtained from official reports and statistical bul-
letins (Bulletin, 2022), including the State of At-
mospheric Air Protection in the Zhambyl Region
(2013-2022), published by the Bureau of National
Statistics. This data includes information on emis-
sions by type, volume, and distribution across urban
areas such as Taraz city and Zuali district.

Results and discussion

Environmental problems in the cities of Ka-
zakhstan include air pollution, surface water pollu-
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tion, and an imperfect waste management system.
In 10 cities of Kazakhstan, such as Astana, Almaty,
Karaganda, Temirtau, Atyrau, Aktobe, Balkhash,
Ust-Kamenogorsk, Zhezkazgan, and Shymkent, a
high level of atmospheric air pollution is observed.
This is due to emissions from industrial enterprises,
thermal power plants, and motor vehicles. Other en-
vironmental problems include pollution of water re-
sources, landslides, and changes in overall biologi-
cal productivity. Kazakhstan also faces issues such
as radiation from nuclear test sites, the drying up of
the Aral Sea, and the desertification of former agri-
cultural lands.

To mitigate environmental issues in Kazakh-
stan, a multi-faceted approach is required (Bulletin,
2022). This includes reducing emissions from in-
dustrial activities, decreasing the number of vehicles
powered by internal combustion engines, enhancing
exhaust gas purification, and transitioning to electric
vehicles(Scientific and Practical Conference, 2018).
Furthermore, it is crucial to strengthen oversight
over emissions from industrial facilities, thermal
power plants, and motor vehicles, as well as to im-
prove waste management systems.

Figure 1 shows the distribution of pollutant
emissions into the atmosphere (in tons) across the
districts of the Zhambyl region. The highest vol-
ume of emissions is observed in the city of Taraz
(5,376.476 tons) and Baizak district (28,535.551
tons), which represent the largest shares of emis-
sions in the region.

The distribution of emissions across other dis-
tricts of the Zhambyl region is as follows:

- Kordai district (4,226.320 tons),

- Shu district (2,031.872 tons),

- Sarysu district (1,925.123 tons),

- Moiynkum district (1,728.135 tons),

- Talas district (721.791 tons),

- Zhulai district (418.031 tons).

The lowest emission volumes are recorded in
Merken district (588.204 tons) and Turar Ryskulov
district (386.112 tons).

These data emphasize the significant concentra-
tion of emissions in major administrative centers
and more densely populated areas, such as the city
of Taraz and Baizak district.

The city of Taraz is the largest source of emis-
sions, accounting for more than half of the total
emissions in the region. Significant emissions are
also observed in the Zhualy district. This may in-
dicate the need for stricter control and regulation
of industrial and other sources of pollution in these
areas.
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Figure 1 — Emissions of pollutants into the atmosphere (tons)
The source is compiled by the authors based on statistical data from the official website www.kazhydromet.kz.

Emissions are unevenly distributed across dis-
tricts. Some areas, such as Talas and Merken, have
relatively low emissions compared to other districts.
This may be due to less industrial development or
other factors affecting air pollution (Mahanov K.,
2023).

High levels of emissions can negatively affect
air quality and the health of residents in the region.
This can lead to an increase in respiratory diseases
and other illnesses related to air pollution. There-
fore, measures are needed to reduce emissions and
improve the environmental situation.

Effective control and regulation measures from
the government and local authorities are necessary
to reduce emissions of pollutants (Shedenov U.K.,
Myrzaliev B.S., 2015). This may include the imple-
mentation of strict environmental safety standards
for enterprises, regular monitoring and checks of
emissions, as well as encouragement of the use of
more environmentally friendly technologies.

Numerous environmental problems of cities,
mainly the largest of them, are associated with the

excessive concentration of population, transport and
industrial enterprises in relatively small areas, with
the formation of anthropogenic landscapes, which
are very far from the state of ecological balance.
On the one hand, urbanization improves the living
conditions of the population. On the other hand, it
leads to environmental pollution, an increase in the
chemical, physical and mental load on the human
body. Kazakhstan has a very vulnerable natural en-
vironment. The territory of the republic is mainly
composed of steppes, semi-deserts and deserts (Se-
menyuk O. et al., 2023).

Figure 2 illustrates the distribution of sustain-
able sources of pollutant emissions across various
administrative units. The data is categorized by the
number of sources within each district and the city
of Taraz. The city of Taraz accounts for the high-
est number of sources (3,718), highlighting its sig-
nificant contribution to emissions. This is followed
by Baizak district (1,362), Zhambyl district (1,325),
and Kordai district (1,072), which also show notable
emission activities.
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Figure 2 — Number of sustainable sources of pollutant emissions
The source is compiled by the authors based on statistical data from the official website www.kazhydromet.kz.

Smaller contributions are observed in districts
such as Merken (958), Shu (817), Turar Ryskulov
(705), Moiynkum (673), Sarysu (286), and Zhulai
district (974). This variation underscores regional
differences in industrial activity, population density,
and potential regulatory measures affecting emis-
sion levels.

The data can be used to prioritize environmental
monitoring and mitigation efforts in high-emission
areas while exploring best practices in regions with
fewer emissions.

The city of Taraz and the Zhualinsky district are
notable for having the highest concentration of sus-
tainable sources of emissions. This correlation may
be attributed to the presence of industrial develop-
ment and other activities that generate pollutants.

The city of Karatau is located 82 km northwest
of the city of Taraz, on the northwestern spur of the
Karatau mountain range, on the slope of Sholaqty,
in the valley between Zhetimshoqy and Aqtau, at
543 m above sea level. The city covers an area of
22.8 km. In 1946, the village of Sholaktau appeared
on the site of the current city of Karatau. Thanks
to the development of local phosphorite deposits,
the village grew rapidly, and in 1963 it was granted
the status of a city. The name of the city is given
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in connection with the name of the nearby Karatau
mountain range, which means “Black Mountain” in
Kazakh.

The city of Zhanatas is located 170 km north-
west of the city of Taraz, which is the administrative
center of Zhambyl region, in the northern part of the
Karatau mountain range. In connection with the de-
velopment of a large phosphorus mine, a settlement
arose in 1964, and in 1969, it became a settlement.
In 1971, the rapidly growing settlement was granted
the status of a city. The name of the city is associ-
ated with the development of mineral raw materi-
als: translated from the Kazakh language, it means
“New Stone”. The presence of phosphorite deposits
determined the formation of the cities of Zhanatas
and Karatau as resource cities and the directions of
their economic development. (Kaimuldinova K. et
al., 2024)

The data suggests that the number of sustain-
able sources of pollutant emissions in the region is
proportionally linked to population density and in-
dustrial development (Shedanov, U.K., Myrzaliev,
B.S., 2022). This could be due to the concentration
of enterprises and industrial facilities in cities and
the most developed districts, which contributes to
increased emissions.
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An increase in the number of sustainable sourc-
es of emissions may negatively impact the environ-
mental situation in the region (Nurkeev S.S., Musi-
na U.S., 2005). This can lead to increased air, water,
and soil pollution, which in turn can affect public
health and ecosystems.

Given the increase in the number of sustainable
sources of emissions, it is important to ensure effec-
tive management and monitoring of them. This in-
cludes the implementation of strict regulations and
standards to reduce emissions, as well as regular
monitoring of the state of the environment (Kazakh-
stan Today, 2023).

Proactive steps must be taken to decrease the
prevalence of sustainable sources of emissions, in-
cluding encouraging the adoption of eco-friendly
technologies and manufacturing practices.

Figure 3 presents the spatial distribution of pol-
lutant emission sources across Zhambyl Region.
The map uses a combination of symbols and bar
graphs to visualize both the number of emission
sources and the total volume of emissions (in tons)
for each district.

The highest concentration of emission sources
and the largest emission volumes are observed in
Zhambyl district and the city of Taraz. These areas
are likely to host major industrial activities or urban
centers contributing significantly to atmospheric
pollution. Conversely, districts like Sarysu and Moi-
ynkum exhibit lower emission volumes, reflecting
either fewer emission sources or less industrial ac-
tivity.

To address the environmental challenges in
cities across Kazakhstan, including those in the
Zhambyl region, a comprehensive approach is es-
sential. This may involve implementing clean tech-
nologies in industry and transportation, enhancing
waste management systems, creating green spaces,
and raising awareness about environmental issues
among the population.

Urbanization, characterized by the increasing
urban population, plays a significant role in the
economic, political, and cultural development of
cities compared to rural areas. In Central Asia, in-
cluding countries like Kazakhstan, Uzbekistan and
Kyrgyzstan there is a notable growth in passenger
and freight transport via railways, roads, and air
travel (National Statistics Bureau of Kazakhstan,

2019). This growth supports transport and logis-
tics development, facilitating people’s movement
and goods exchange. Currently, approximately
58% of Kazakhstan’s population resides in urban
areas. While Kazakhstan has experienced signifi-
cant urbanization compared to many countries, it
has reached an average level due to slower growth
in urban population proportion (National Statistics
Bureau of Kazakhstan, 2023). The country has 89
urban settlements, with an increasing number of
foreign and joint ventures, mainly from Turkey,
Uzbekistan, Kyrgyzstan, and China. Urbaniza-
tion in Central Asia fosters economic progress and
regional integration but can also lead to adverse
environmental impacts, necessitating measures to
preserve nature and ecology amidst urbanization
processes (Citypopulation.de, 2022).

Environmental issues in Kazakh cities encom-
pass air and surface water pollution, as well as
challenges with waste management. Several cities,
including Nur-Sultan, Almaty, Karaganda, and oth-
ers, face significant air pollution due to emissions
from industries, power plants, and transportation.
Other concerns include water pollution, landslides,
and changes in biological productivity. Kazakhstan
also grapples with radiation from nuclear sites, the
shrinking of the Aral Sea, and desertification of for-
mer agricultural lands (UN DESA, 2021). The dete-
rioration of the environmental situation in Kazakh-
stan stems from emissions from industrial activities
and transportation, outdated sewage treatment facil-
ities, weak state supervision, and inefficient natural
resource management.

The environmental state of cities and monotowns
in the Zhambyl region presents a complex issue re-
quiring a holistic approach (UNDP, 2019). Pollu-
tion from oil and oil products covering vast areas,
toxic water from industrial discharges, and chal-
lenges with waste disposal are significant problems
in the region. Inadequate waste processing, low
resource provision, and environmental conditions
in monotowns pose environmental risks. Address-
ing these issues demands effective waste manage-
ment, environmental improvement in monotowns,
and resource enhancement. The results of the study
confirm the need to improve the methodology of
calculating the integral indices of cities and regions
(Suvorov D.M. et al., 2020).

53



Ecological-geographical issues of urban system development in Zhambyl Region

00T s
1 1

l“i\..""a\TA.S
' |

KARATAU
o V.
& -~ Zhambyl districy|

Baizak district
Sarykemer

|
/ 1)
A <
{strict ; ‘!m' o

7

Zhualy

Mayinkum district

- e
W E

Y

Moynkum
-

1:4 000 000

Symbols

D Zhambyl region
Lake
River
***** Highways
— Railways

. [ | Number of emissions
Localities

Districts

| Zhambyl district

I:] Volume of emissions (tons)

| Moynkum district
| Baizak district | Sarysu district

! Talas district

| | Zhualy district Taraz
| Kordai district | Turara Ryskulova district
| Merki district | Shu district

Figure 3 — Sources of pollutant emissions into the atmosphere.
Source: compiled by the authors based on www.kazhydromet.kz (made with ArcGIS 10.8)

In summary, the environmental challenges in
Kazakh cities and the Zhambyl region necessitate
comprehensive actions, including enhancing treat-
ment facilities, reducing emissions, promoting re-
newable energy sources, and implementing robust
environmental regulations.

Conclusion

The analysis of data on pollutant emissions into
the atmosphere in different regions and cities within
the Zhambyl region reveals that urban areas, partic-
ularly Taraz city and the Zhualy district, are major
contributors to emissions. This situation poses sig-
nificant challenges to air quality, potentially endan-
gering public health.

Data on the number of sustainable emission
sources also indicate an increase in industrial activ-
ity in some regions and cities of the region. This cre-
ates additional environmental problems and requires
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the implementation of effective control and regula-
tory measures.

Environmental problems are unevenly distrib-
uted throughout the region, requiring differentiated
approaches to their solution depending on the speci-
ficities of each region and city.

Urban systems in the Zhambyl region need sus-
tainable resource management to balance economic
growth with environmental protection. This includes
the development and implementation of strategies
for energy conservation, improvement of energy ef-
ficiency, and the development of environmentally
friendly technologies.

Active engagement of society and fostering en-
vironmental consciousness among the population
are crucial for effectively addressing ecological and
geographical challenges. This can be accomplished
through educational initiatives, promoting environ-
mentally responsible actions, and engaging public
organizations in decision-making processes.



M.S.Turdanova et al.

References

Bettencourt L., West G. (2010). A unified theory of urban living. Nature, 467, 912-913.

Bulletin. (2022). Bulletin on the State of Atmospheric Air Protection in the Zhambyl Region, 2013-2022 [Electronic resource].
Bureau of National Statistics, Agency for Strategic Planning and Reforms of the Republic of Kazakhstan. URL: https://www.gov.kz/
memleket/entities/ecogeo/press/article/details/58876 (Accessed 25.04.2024).

Citypopulation.de (2022). Cities & Settlements [Electronic resource]. URL: https://www.citypopulation.de/en/kazakhstan/
cities/ (Accessed 11.03.2024).

Davidson K. M., Kellett J., Wilson L., Pullen S. (2012). Assessing urban sustainability from a social democratic perspective: A
thematic approach. Local Environment, 17, 57-73.

Ding X., Zhong W., Shearmur R. G., Zhang X., Huisingh D. (2015). An inclusive model for assessing the sustainability of cities
in developing countries—Trinity of cities’ sustainability from spatial, logical, and time dimensions (TCS-SLTD). Journal of Cleaner
Production, 109, 62-75.

Fuller J. L., van Putten I., Kraan M., Bjerkan M., Dankel D.J. (2023). Sustainability is not a vegan coffee shop: Eliciting citizen
attitudes and perspectives to localize the UN sustainable development goals. Journal of Environmental Planning and Management,
67, 1-22.

Humanitarian portal: research and forecasts (2024). World country rankings by urbanization level [Electronic resource]. Center
for Humanitarian Technologies. URL: https://gtmarket.ru/ratings/urbanization-index (Accessed 15.04.2024).

Kaimuldinova K., Aliaskarov D., Laiskhanov S., Wendt J. A., Muzdybayeva K. (2024). Exposure to Wind as a Threat to the
Sustainable Development of Small Towns in the Zhambyl Region (Kazakhstan). Sustainability, 16(5), 2144.

Kazakhstan Today. (2023). Insufficient waste recycling — one of the most significant environmental problems in Kazakhstan
[Electronic resource]. Information agency Kazakhstan Today URL: https://www.ktkz/rus/reviews/nedostatochnyy uroven
pererabotki othodov_- odna iz 1377946253 .html (Accessed 18.04.2024).

Mahanov K. (2023). Urbanization and Spatial Demographic Trends in Kazakhstan [Electronic resource]. Eurasian Research
Institute. URL: https://www.eurasian-research.org/publication/urbanization-and-spatial-demographic-trends-in-kazakhstan/?lang=ru
(Accessed 11.02.2024).

Makhmutov T., Tolstuhina A., Smekalova M., Pylova O., Belikova L., Yarkova D., Tesla A. (2024). Central Asia: Struggle
for a New Future [Electronic resource]. Russian Council on International Affairs. URL: https://russiancouncil.ru/2019-centralasia
(Accessed 11.03.2024).

Michalina D., Mederly P., Diefenbacher H., Held B. (2021). Sustainable Urban Development: A Review of Urban Sustainability
Indicator Frameworks. Sustainability, 13, 9348.

National Statistics Bureau of Kazakhstan (2019). Population by districts and cities in 2019 [Electronic resource]. . Ministry of
National Economy of the Republic of Kazakhstan, Statistical Committee. URL: https://old.stat.gov.kz (Accessed 23.04.2024).

National Statistics Bureau of Kazakhstan (2020). Demographic Yearbook 2020 [Electronic resource]. Ministry of National
Economy of the Republic of Kazakhstan, Statistical Committee. URL: https://stat.gov.kz (Accessed 23.04.2024).

Niemets K., Kravchenko K., Kandyba Y., Kobylin P., Morar C. (2021). World cities in terms of the sustainable development
concept. Geography and Sustainability, 2, 304-311.

Nurkeev S.S., Musina, U.S. (2005). Ecology. Almaty, 489 p.

Pouland R. H. (2001). Regional Population Changes in Kazakhstan in the 1990s and the Impact on the Ethnic Structure of the
Population: Results of the Recent Census of Kazakhstan. Post-Soviet Geography and Economics, 42(8), 571-614

Salikhov T.K., Murasheva A.A., Abisheva G.O., Kazybayev B.O., Abildakhanova S.R. (2023). The Study of the Features of the
Relief and Geology of the Ecosystem of the Chingirlau District of the West Kazakhstan Region. News of the National Academy of
Sciences of the Republic of Kazakhstan, Series of Geology and Technical Sciences, Vol. 6, 174

Semenyuk O., Ozganbayeva B., Lutsenko N., Sadykbekov D. (2023). Ecology and architecture of Kazakhstan cities in the 21st
century. Smart Geotechnics for Smart Societies, 1940-1951.

Shedenov U. K., Myrzaliev B. S. (2015). Problems of development of monoprofile cities of Kazakhstan. Journal of Economic
Research & Amp; Business Administration, 98(4), 25-29.

Suvorov D. M., Suvorova L.A., Baibakova T.V. (2020). Economic Aspects Analysis in Calculation and Application of the
Urban Environment Quality Index. E3S Web of Conferences, Volume 161, 01002

UN DESA (2015). Transforming our world: The 2030 agenda for sustainable development. [Electronic resource]. United
Nations. URL: https://sdgs.un.org/publications/transforming-our-world-2030-agenda-sustainable-development-17981

UN DESA (2021). Population Division, Department of Economic and Social Affairs [Electronic resource]. URL: https://www.
un.org/development/desa/pd/content/population-division (Accessed 23.04.2024).

UNDP (2019). National Human Development Report 2019. URL: https://hdr.undp.org/content/human-development-report-2019
(Accessed 24.04.2024).

55



Ecological-geographical issues of urban system development in Zhambyl Region

Information about authors:

Turdanova Malika — 2nd year doctoral student of the Department of geography and ecology of Abai Kaznpu (Almaty,
Kazakhstan, e-mail: turdanovams@gmail.com)

Muzdybayeva Karlygash — candidate of Geographical Sciences, Associate Professor of the Department of geography and
ecology, Abai Kazakh National Pedagogical University (Almaty, Kazakhstan, e-mail: muzdybayeva.k@gmail.com)

Mukhtarov Ulan — master’s student of the Department of geography, land management and cadastre, Al-Farabi Kazakh
National University (Almaty, Kazakhstan, e-mail: u_bekt@mail.ru)

Asanbayeva Aisara — master’s student of the Department of geography, land management and cadastre, Al-Farabi Kazakh
National University (Almaty, Kazakhstan, e-mail: asanbayeva0l@inbox.ru)

Kozhabekova Zakhida — candidate of Geographical Sciences, Acting associate professor of the Department of geography of O.
Zhanibekov South Kazakhstan Pedagogical University (Shymkent, Kazakhstan, El. mail: 388387 1@mail.ru)

Aemopnap mypanvt manimem:

Typoanosa Manuxa Caxaméexosna — A6ai amvinoazvl KazYITV-uiy I'eocpaus dcone sxonoeus kagedpacoiivly 2-Kypc 00K-
mopanmet (Armamer K., Kasakeman, e-mail: turdanovams@gmail.com)

Mysovibaesa Kapavieaw Kamanaesena — 2.e.x., Abaii amvinoazer Kaz¥YIIV-niy Ieocpaghus sicone sxonoeus kagheopacwinviy
Kayvimoacmulpwiizan npogpeccop (Aimameor ., Kazaxcman, e-mail: muzdybayeva.k@gmail.com)

Myxmapos Ynan baumypcuinosuu — on-@apadu amvinoazvl Kasax yimmulx ynusepcumemi, I'eoepaus, scepee oprnanacmoipy
Jicone kadacmp kagheopacwinwviy macucmpanmol (Aimamer K., Kazaxeman, e-mail: u_bekt@mail.ru)

Acanbaesa Aiticapa Onibexxwizvl — on-Papabu amvinoazvl Kazax ynmmulx yHusepcumemi, eeoepagusl, sxHeepee opHaIacmuipy
Jicone kadacmp kagheopacwinwiy macucmpanmol (Aimamet k., Kazaxeman, e-mail: asanbayeva0l@inbox.ru)

Kooicaberosa 3axuoa Epcynomanosna — 2.2.x., ©. JKonibexos amoindazer OKITYV-niy Ieocpagus kagpedpacoinviy doyenm m.a.
(LLvivkenm ., Kazakcman, a1. nouma: 3883871 @mail.ru)

Received: July 06, 2024
Accepted: November 20, 2024

56



2-0011M
KAPTOI'PAOUS ) KOHE
IT'EONHO®OPMATUKA

Section 2
CARTOGRAPHY AND
GEOINFORMATICS

Paznen 2
KAPTOI'PAOUS
N TEONHOOPMATUKA



ISSN 1563-0234, eISSN 2663-0397 Xabapuibl. [eorpadus cepuscol. Ned (75) 2024 https://bulletin-geography.kaznu.kz

MPHTU 36.33.23 https://doi.org/10.26577/JGEM.2024.v75.i4.5

H.E. Kenicoa" ', 7)K.b. TypsiMTaeB -,
A.K. Ka3bikanoBa =, 7K.A. Tokrapos

HAO «Ka3zaxckuii HallMoHanbHbI yHUBepcUTeT UMeHH anb-Dapaduy, r. Anmarsl, Kazaxcran
*e-mail: jenisnaz@gmail.com

TEXHOAOTUSA CO3AAHUS ULMDPOBOU KAPTOTPA®UYECKOM
OCHOBbI A A UHOOPMALIMOHHO-OLUEHOYHbIX KAPT
TEPPUTOPUN UCCAEAOBAHUA

LindpoBas kaprorpacurueckas oCHOBA MrpaeT KAIOYEBYIO POAb B CO3AaHMM MH(OPMALMOHHO-
OLIEHOYHbIX KapT, MPeAOCTaBASIOLIMX AETAAM3MPOBAHHbIE M TOUHbIE reornpOCTPAHCTBEHHbIE AaHHble
AASl @HaAM3a, MAQHMPOBAHUSI U YNPaBAEHUS TeppuUTOpUSMU. AaHHasi CTaTbsl OMMUCbIBAET TEXHOAOTIMIO
CO3AaHMS UM POBOM KapTorpachmMyeckon OCHOBbI, BKAIOYAIOLLYIO 3Tarbl cbopa, 06paboTkM, aHaAu3a un
BM3YaAM3aLMM AAHHbIX. PaccmaTprBaloTCl METOAbI PErYASIPHOTO OOHOBAEHUS TEMAaTUUECKMX CAOEB Ha
OCHOBE KOCMMYECKMX CHUMKOB, UTO ofecneumBaeT akTyaAbHOCTb M HAAEXHOCTb KapTorpadryeckomn
MHopmMaumm.

Ocob0e BHUMaHME YAEAEHO MHTErpaumm pasAMYHbIX MCTOYHUKOB A@HHbIX, TakMX Kak aspodpoTo-
CHWUMKM, CMYTHUKOBble M300paxKeHWs U AaHHble AMCTAHLMOHHOTO 30HAMPOBAHMUS, UTO MO3BOASET
C03AaTb KOMMAEKCHYIO M BCECTOPOHHIOI KapTUHY M3yyaemoli Tepputopuu. CTaTbs noavepkuBaeT
BaXKHOCTb COBPEMEHHbIX TEXHOAOTUI 1 METOAOB B CO3AAHMM MH(OPMATMBHbIX M TOUHBIX KapTorpadm-
YeckMX MPOAYKTOB, CMOCOOCTBYIOLLMX YCTOMUMBOMY Pa3BUTMIO M 3EKTUBHOMY YNPABAEHUIO MPU-
POAHBIMW Y SKOHOMWYECKMMWN pPecypcamm.

MHpOpMaLUMOHHO-0OLIEHOYHbIE KapTbl, CO3AaHHble Ha ocHoBe LIKO, mrpaloT BaXkKHylO pOAb B MOA-
AEPXKKe MPUHSATUS PELLEeHUI, CBS3aHHbIX C YNPaBAEHWEM TEPPUTOPMSIMM, obecreyeHnemM 3KOAOTU-
Yyeckoin 6e30MacHOCTM M YCTOMUYMBBIM pasBUTMEM. TakXe paccMaTpuBalOTCs MPUMMEPbI YCMeLWHOro
npumeHeHns UMQPOBOI KapTorpacmyecko OCHOBbI B Pa3AMYHbIX chepax, TakmMx Kak 3KOAOrus, yp-
6aHNCTUKA, CEAbCKOE X039 CTBO U yrpaBAeHME BOAHBIMU pecypcamu. [1pruBOASTCS npakTUyeckue pe-
KOMEHAALMM MO MCMOAb30BaHMIO COBPEMEHHbIX reonHpopMaLmoHHbix cuctem (FTMC) Aag nosbiweHns
3(pheKTUBHOCTU MPUHATUSI yIpaBAEHUYECKMX pelleHnid. CTaTbsl akLeHTUPYeT BHUMaHWE Ha BaXKHOCTU
MEXANCLMMAMHAPHOTrO MOAXOAQ U COTPYAHMYECTBA MEXKAY Pa3AMUHBIMU OTPACAEBbIMM CreLMaAnCTa-
MM, UTO MO3BOASIET YAYULLNTb KQYECTBO M TOUHOCTb CO3AABAEMbIX KapTorpapuyeckmnx npoAyKTOB.

KAtoueBble cAoBa: LmdpoBas Kaptorpadmyeckas OCHoOBa, MHOPMALMOHHO-OLLEHOYHAs KapTa,
CrneKkTpaAbHble MHAEKCbI, reornpuBsiaka, BeKTopu3aums.

N.Y. Zhengissova“, Zh.B. Turymtayev,
A.K. Kazykanova, Zh.A. Toktarov
Non-profit joint stock company “Al-Farabi Kazakh National University”, Almaty, Kazakhstan
*e-mail: jenisnaz@gmail.com
Technology for creating a digital cartographic basis
for information and assessment maps of the research area

The digital cartographic framework plays a key role in the creation of information and assessment
maps that provide detailed and accurate geospatial data for the analysis, planning and management of
territories. This article describes the technology of creating a digital cartographic framework, including
the stages of data collection, processing, analysis and visualization. The methods of regular updating of
thematic layers based on satellite images are considered, which ensures the relevance and reliability of
cartographic information.

Special attention is paid to the integration of various data sources, such as aerial photographs, satel-
lite images and remote sensing data, which allows you to create a comprehensive and comprehensive
picture of the studied area. The article emphasizes the importance of modern technologies and methods
in creating informative and accurate cartographic products that contribute to sustainable development
and effective management of natural and economic resources.

The information and assessment maps created on the basis of the CCO play an important role in sup-
porting decision-making related to the management of territories, ensuring environmental safety and sus-
tainable development. Examples of successful application of the digital cartographic framework in vari-
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ous fields such as ecology, urbanism, agriculture and water resources management are also considered.
Practical recommendations on the use of modern geoinformation systems (GIS) to improve the efficiency
of management decision-making are given. The article focuses on the importance of an interdisciplinary
approach and cooperation between various industry specialists, which allows to improve the quality and
accuracy of the created cartographic products.

Key words: digital cartographic basis, information and evaluation map, spectral indexes, geoloca-
tion, vectorization.

H.E. Xenicosa®, )X.b. TypbimTaes,
A.K. Ka3bikaHoBa, XK.A. TokTapos
OA-Mapabu atbiHaarbl Kasak, yaTTbiK yHuBepcuteTi KeAK, AaMartbi K., KasakcraH
*e-mail: jenisnaz@gmail.com
3epTTey aymarblHbIH, aKNapaTTbiK-6aFaray KapTaAapbl yLUiH
uMcppAbIK, KapTOrpadOMsAbIK, HEri3 )kxacay TeXHOAOIMSICbl

CaHAbIK, KapTorpagUsIAbIK, HETi3 ayMakTapAbl TAAAQY, XKOCMapAAy >KeHe 6ackapy YLUiH HAKTbl )KoHe
ASA FEOKEHICTIKTIK AEPEeKTEPAI KaMTamMachI3 eTeTiH aknapaTTbik-OaraAay KapTaAapblH KypyAa LuetyLi
peA aTkapaabl. ByA Makarapa AepekTepai KuMHay, eHAeY, TaAAdy >K8He BM3yaAu3auums Ke3eHAEepiH
KaMTUTbIH LIMPABIK, KapTorpaursAbIK, HEri3 Kypy TEXHOAOTMSICbl cumnaTTasraH. KapTorpadmsablk, ak-
napaTTblH ©3eKTIAIri MEH CEHIMAIAIMH KaMTaMachl3 eTeTiH FapbILUTbIK, CypeTTep Heri3iHAE TakbIpbINTbIK,
KabaTTapAbl YHEMI XKaHAPTY 8AiCTepi KapacTbipblAaAbl.

3epTTeAeTiH ayMaKTblH >KaH->KaKTbl GeiHeciH >kacayra MyMKiHAIK 6epeTiH aspodoTocyperTep,
CMYTHUKTIK KECKIHAEp >K8He KALUbIKTbIKTaH 30HATAY AepeKTepi CUSKTbl dPTYPAI AepekTep Ke3AepiH
GipikTipyre epekiue Hasap ayAapblaaabl. MakaAa TabuFU >kaHe SKOHOMUKAABIK, PECYPCTapAbl TYPAKTh
AAMbITYFa >KeHe TUiMAT 6ackapyFa bikMaA eTeTiH aknapaTTbiK, XeHe ADA KapTorpausAbIK, OHIMAEPAI
»KacayAarbl 3aMaHaym TEXHOAOTUSIAQP MEH SAICTEPAIH MaHbI3AbIAbIFbIH KOPCETEAI.

CKH HerisiHAe KypbIAFaH aknapaTTbik-6araray KapTarapbl ayMakTapAbl 6ackapyFa, 3KOAOTMUSIAbIK,
KAyinCi3AIKTI KaMTamMachl3 eTyre >KaHe TypakTbl AaMyFa 6aiAaHbICTbI LWELLIMAEP KabbIAAQYAbl KOAAQY-
A2 MaHpI3Abl peA atkapaAbl. CoHAai-ak, 3KOAOTMs, YpOaHMUCTMKA, ayblA LIAPYALUbIAbIFbI X8HE Cy pe-
cypcTapblH 6ackapy CUsSKTbl 8PTYPAI CanarapAa LMDPAbIK, KapTOrpadUsIAbIK, HEM3AT KOAAAHY MbICaA-
AQpbl KApacTbIpblAaAbl. backapyLubIAbIK, WelliMAep KabbIAAQy AbIH TUIMAIAITIH apTTbIPY YLUiH 3aMaHaym
reoaknaparTbik, xyrneaepai (FTAXK) nanaasaHy GOMbIHLIA NPAKTUKAABIK, YChIHLICTAp Gepireai. Makana
KYPbIAATbIH KapTorpausAbIK, OHIMAEPAIH canacbl MeH ADAAITIH XakcapTyFa MyMKIHAIK GepeTiH ap-
TYPAI CaAa MamaHA@pbl apacbiHAAFbI MBHAPAABIK, K&3Kapac MeH bIHTbIMAKTACTbIKTbIH MaHbI3ABIAbIFbIHA
Haszap ayAapaAbl.

Ty#HiH ce3aep: caHAbIK, KapTOrpadhusiAbIK, Heri3, aknapaTTbik-6araray KapTachl, CMEKTPAIK MHAEKC-
Tep, reobariaay, BEKTOP.

BBenenne

WNubopMaimoHHO-0IIEeHOYHBIE  KapThl  HOCST
NPUKJIaTHONH XapakTep M CO3/Jal0TCsl HAa OCHOBE
nndpoBoit kaprorpaduueckoit ocHoBel (LIKO).
OneHouHasi KapTa COACPIKUT LieJICHANPaBICHHYIO
OIIEHKY OOBEKTa, IMpolecca, SBJICHUS B 3aJlaHHOM
ornomenuu (Paudel S., Yuan F., 2012) . Ucnionb3ys
CYIIECTBYIOIE WM BHOBBH CO3JAHHBIE KaJIacTpO-
BbI€ KapThl, OCHOBaHHbIC HA JAHHBIX JUCTAHIIMOH-
HOTO 30HJMPOBAHMS, TEKCTOBBIX M CTATUCTHYECKUX
MaTepHaiax, MOKHO co3aaTh 0azy MH(OpMAalrOH-
HBIX U OI[CHOYHBIX KapT MCCIEyeMO TepPUTOPHUU
(Anand V., Oinam B., 2020). JlanHbie u3 3T0i1 6a3bl
WCTIONB3YIOTCS JUIS aHalli3a CUTyallnyd Ha BbIOpaH-
HOW TEPPUTOPHH.

WNubopManmmoHHO-0IIEeHOYHBIE ~ KapThl,  CO3-
nanHele Ha ocHoBe LIKO, wrpaioT BaHYyIO pOJIb
B TOAJEP)KKE MPHUHATHS PEIICHUH, CBSI3aHHBIX C

yIpaBlieHHEM TEPPUTOPUSIMH, 00CCIICUCHUEM KO-
JIOTUYECKOI 0e30I1acCHOCTH U YCTOWYHBBIM Pa3BH-
tueMm (I"apmanos B.B. u ap., 2017). Beenenue nud-
POBBIX TEXHOJOTHI M aBTOMAaTH3aIMs IPOIECCOB
00pabOTKH TaHHBIX [TO3BOJISIFOT 3HAYUTEIBHO ITOBBI-
CUTHh dPPEKTUBHOCTH, U TOYHOCTh KapTorpaduye-
CKHUX TPOJIYKTOB, YTO B CBOIO OYEpE/b CIIOCOOCTBY-
er Oosiee MHGOPMHUPOBAHHOMY M PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHPOJHBIX U SKOHOMHYECKHX
pecypcos (Kapumona A., 2016).

B mocnennue necsTUeTHs pa3BUTHE HAyKH
U TEeXHUKH TpeOyeT onm(ppoBKH BCEW HCCIIEI0Ba-
TeNbCKOW MH(pOpPMAIMK, METOI0B U 00pabOTKU HX
pe3ysbTaToB. DTO HAaNpaBJICHHE TPEOYET HCIONIB30-
Banus [ MC-texHonoruii B obnactu kaprorpaduu
u mudposuzanmu (Kunpaema K., 1974). [puxiaz-
HbIE acCTeKThl HaNpaBlICHHUS: TpeXMepHas MOJeb
O0BEKTa HCCIEIOBAaHMS, CO3JaHHE LU(PPOBBIX
KapT, JEKTPOHHBIX aTiacoB W T.A. Pesynbraramu
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co3laHusl Kaprorpaduueckoid 06a3pl B JaHHOM Ha-
MIPaBJICHUH SIBIISIOTCS, BO-TIEPBBIX, HATJISTHOCTD H
JOCTYIHOCTb HH(OPMALUHU U, BO-BTOPBIX, BO3MOXK-
HOCTH OBICTPOH KOMIBIOTEPHOH 00pabOTKH HOBOWM
nHpopmanuu (Hautamiki L., 1971).

Hudposas kaprorpadudeckas OCHOBA SBISETCA
(dbyHIaMEHTOM /7151 cO3AaHus MH()OPMaIIMOHHO-O1Ie-
HOYHBIX KapT, KOTOPbIE MPEAOCTABIIAIOT KIIIOUEBbIC
JaHHBIC JUIS aHAJIM34a, YIPABJICHUS U IJIAHUPOBAHHUS
tepputopuii (Gomis J., Turon C., 2018). B ycino-
BUSIX OBICTPO MEHSIOMICHCS] OKpY’KaIOIEeH Cpebl
Y YBEJHYMBAIOUIETOCS MOTOKA T'eOMPOCTPAHCTBEH-
HBIX JaHHBIX, pa3padOTKa BBICOKOTOYHBIX U aKTy-
ANBbHBIX KapTOTpa@UUecKruX MPOAYKTOB CTAHOBHUTCS
HEOTBEMJIEMOM YaCThIO IEATEILHOCTH B PA3JINYHBIX
00JIaCTSIX: OT 3KOJIOI'MU U CEJIbCKOI'0 XO3iHCTBA /10
ypOaHUCTUKK M YIPABJICHUSI MPUPOAHBIMH peECyp-
camu (Miller B.A., Schaetzl R.J., 2014).

B nanHOI cTaThe paccMaTpUBAOTCSI OCHOBHBIE
dTambl U METOJBI CO3/aHUs IU(POBON KapTorpa-
(uuecKoll OCHOBBI, C aKLIEHTOM Ha MCIIOJIb30BaHUE
JAHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUS U pacyeT
CHEKTpalibHBIX MHAEKCOB. Ocoboe BHUMaHHE Yye-

JIICTCA MCTOAaM BU3YyaJIM3allui JaHHBIX U PEryJIAp-
HOMY OOHOBJIEHUIO TEMATHYECKUX CJI0EB HAa OCHOBE
KOCMHWYCCKHUX CHHMKOB, 4YTO obecrieuynBaeT aAKTYy-
aJIbHOCTHh U HAACKHOCTH I/IH(I)OpMaHI/IOHHO-OIIeHO‘-I-
HBIX KapT JJId pa3InYHbIX HpI/IMCHeHI/If/i.

OO0LeKT nccjie0BaHuA

Teppuropua 3anaanoro Kaszaxcrana oxBa-
THIBaeT YEThIpe aJMUHHCTpaTHBHBIE obOmacTu Pe-
cnyonuku  Kazaxcran: 3amagno-KasaxcraHckyto,
AKTIOOMHCKYT0, ATBIpayCcKyl0 M MaHTHCTayCKYIO
(Pucynok 1). AnMuHHCTpaTHBHOE JefeHHE 3amnaj-
Ho-Kazaxcranckoii obmactu: 3ananno-Kazaxcran-
ckasi obnacTe pasjeneHa Ha 12 agMHUHUCTpaTHB-
HBIX palloHOB M | TOpOJ 0OJACTHOTO MOAYNHEHUS,
AKTIOOMHCKas 00JIacTh pasjieicHa Ha 12 ajaMuHU-
CTPaTUBHBIX pPailoHOB M | ropox 00jacTHOTO MOA-
qrHeHHs, ATbIpayckas 00JIacTh pa3zieneHa Ha 7 aj-
MUHHUCTPATUBHBIX pailoHOB M 1 Topoj 06iacTHOTO
noJuuHeHusi, MaHrucrayckas o0iacTb pasjerneHa
Ha 5 aJIMMHUCTpPAaTUBHBIC palloHBI M 2 TOpoaa 00-
JIACTHOTO MOAYNHEHHUS.
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Sources: Esri, UGS, NOAA

Pucynok 1 — O0beKT uccae10BaHus
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MaTepI/laJ'lbI U METO/JbI

Co3nanue nnppoBoii Kaprorpaduieckoi OCHO-
BBl BKJIIOUAEeT B ce0sl HECKOJIBKO BAXKHBIX ITarloB:
cOOp aHHBIX, 00pabOTKa TaHHBIX, AHAJIU3 JIAHHBIX,
BU3yaJM3alys U UHTETPaLysl JaHHbIX, IPUMEHEHNE
muQpoBoil kaprorpapuueckoid ocHOBBI (PucyHoK
2). Kaxnplif U3 3THUX ATaroB TpedyeT MPUMEHEHHUS
COBpPEMEHHBIX TEXHOJOTHH W METOJIOB, TaKMX Kak
JUCTAaHIIMOHHOE 30HIMPOBAaHHUE, TeOMH(pOPMAIH-
onnble cuctemsl (I'MC), mammHHOE OOyueHHE U
aHainm3 O6onpmux AaHHbIX (Lapaine M., 2024). Co-
BpPEMEHHBIE CITYTHUKOBBIE CHCTEMBI MPEIOCTaBIIS-
IOT BBICOKOKaUECTBEHHbIE CHMMKH ITOBEPXHOCTH
3eMiIH, KOTOpbIe MOTYT OBITH HMCIOJB30BaHBI IS
peryJsipHOro 0OHOBIICHHSI KapTOrpa@HUUecKUX CJIo-
€B W TIOBBIIICHUSI TOYHOCTH T'€ONPOCTPAaHCTBEHHON
WH(pOpPMAITHH.

[omorpatpreckie

KapThi

[eonpuBszka

m300pakerni

Bexropuzanms

TEMATHYCCKHX CT0CH

OBHoRIICHHE Cl0eR
Ha OCHOBC
KOCMHUCCRHK

CHHMKOB

IV, Busyamusanust
H HHTErpallus
JAHHBIX

V. Ilpumenene
IH(ppooil
KaprorpadHieckoit
OCHOBBI

[lepBBIii 3Tam co3manus wUPPOBOH KapTo-
rpaduyeckoll OCHOBBI 3aKito4yaeTcs B cOope reo-
npoctpancTBeHHBIX JaHHBIX (LlpiTpon I'.C. u mp.,
2019). [lanee coOpanHbIe JaHHBIE HEOOXOIUMO 00-
pabortatb, 4TOOBI CO3/1aTh CAUHYIO KapTorpaduye-
CKyI0 OCHOBY. Ha ciieqytomem sTame mpoBOJIUTCS
aHaln3 JaHHBIX Ui CO3/JaHus MHPOPMAIMOHHO-
OIICHOYHBIX KapT. TakKe JIJIsi CO3/IaHuUsI TOHATHBIX
U UHPOPMATHBHBIX KapT HEOOXOIUMO BH3yalH-
3UpOBaTh 00pabOTaHHBIC JaHHBIC. 3aKITIOUYNTEIh-
HBII ATal BKIIOYAeT HHTETPALHIO BCEX CO3JaHHbIX
CJI0EB W MOjieNiell B €IMHYIO0 KapTorpaduyecKyio
OCHOBY H ee myOnukanuio. Co3nanHas HuQpoBas
KapTorpadguyeckasi OCHOBa HaXOJHUT MPUMEHEHHE
B pa3nu4HbIX 00nacTax. [lanHas TexHonorus Obuia
NpUMeHeHa Ha Tepputopusax 3amagHoro Kazax-
CTaHa JuIs CO3AaHus HHPOPMAITHOHHO-OLIEHOYHBIX
Kapr.

COyTHRKOBRIC
CHAMKH

Quibtpauus #

KOPpEKTHPOBKA

Pacuer uujiexcon

ICraccndmranms

Pazienenue repputopuii

Ha KJIACChI 110 SHAYCHUSIM

HHJIEKCOB

CO3TAHHE HHPOPMAITHOHHO-
OI[EHOYHBIX KAPT TEPPHTOPHH
HCCIE/JOBAHHA

Pucynok 2 — TexHonornyeckas cxema co3JiaHust U(poBoi KapTorpadpuIecKoil OCHOBBI
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COop naHHBIX SIBIAETCS (QyHAaMEHTATbHBIM
9TaroM B CO3JaHUH H(POBOI KapTorpaduaecKoi
OCHOBBI. Vcnonp30oBaHMe pa3iaMUHBIX MCTOYHHKOB
JMAHHBIX M TEXHOJOTUH 00paboTkm obecreunBaeT
BBICOKYIO TOYHOCTb U JETAIM3UPOBAHHOCTH Kap-
torpaduueckux marepuanos (Lpitpon I'.C. u np.,
2019). D10 mo3BosLeT cozaaBaTh MHHOPMATHBHBIC
Y HaJeXHble WHPOPMAIIMOHHO-OIIEHOYHBIE KapThI,
KOTOpPbIE MOTYT OBITh MCIIOJIB30BaHbI [UIsl aHAIN3a,
IUTAHWPOBAHUS ¥ YIIPABJICHUS TEPPUTOPUSIMH B Pa3-
JMYHBIX cepax AesTeTbHOCTH.

Ha wnagampHOM »Tame co3manus 1HQPPOBOI
KapTorpaduyeckoil OCHOBBI MO TPHUPOIHBIM KOM-

MOHEHTaM TpeOOBaJIMCh TOMOrpaguyecKkue KapThl
paznmuHoro Macimradba. Kak ormeuanocs BeIle, TO-
norpaduyuecKue KapThl SIBISIOTCS OCHOBOM AJIS CO-
craBienusi kaprorpaduueckux cimoe I'MC, Bxiro-
yasg 0aza JaHHBIX KapTorpauUIecKux MaTepHaioB
JUTSL  COCTaBJCHHA HMH(POPMAIMOHHO-OIEHOYHBIX
KapT uccienyeMmoi Tepputopun. Tonorpaduueckas
0a3za oTpakaeT KaK MPUPOJHBIE, TAK U aHTPOIIOTEeH-
Hele (pakTopsl Tepputopuu (becumbaesa O. I'. u np.,
2015). dmst o630pa TeppuTopuu 06110 0ToOpano 10
JMCTOB Tomorpaduieckux kapt macmrada 1:1 000
000 mmst TeppUTOPUH YETHIpEX o0racTel 3amaIHoro
Kazaxcrana (Pucynok 3).

i

i

11
e B e - - r—— A .

Pucynoxk 3 — Tonorpadgudeckue xaptel B Macmrabe 1:1 000 000

Tarxoke 11 pa3paboTKH KapTorpaduueckon oc-
HOBBI JUIsI CO3J]aHUsl MH(OOPMAIIMOHHO-OIIEHOYHBIX
KapT paiioHa uccie10BaHusI HEOOXOAMMO MTPOBECTH
KOMILIEKC TIOJITOTOBUTENBHBIX PA0OT MO CO3aHUI0
TeMaTudeckux KapT. OJHUM M3 OCHOBHBIX CIIOCO-
0OB co3maHus ATOW 0a3bl MAHHBIX SBISIOTCS pe-
3yJIbTaThl aHAJIM3a CIyTHUKOBBIX cHUMKOB (Holland
D.A. et al., 2006).

JlaHHBIE CITyTHUKOBBIX CHUMKOB COJEpKaT I10-
NIe3HYI0 MH(OpPMAIIHIO, TIOTYYCHHYIO B Pa3IHYHBIX
CICKTPaJIbHBIX [Uara3oHax, M XpaHsaTrcs B wHuQ-
poBoM BuJe. [OCKONBKY CIyTHHKOBBIE CHHMKHU
OXBATbHIBAIOT OOJIBIINE TEPPUTOPUHU, HX MOXKHO
WCTIONBb30BaTh ISl TEMAaTHYECKHX PErHOHAIbHBIX
HCCIICIOBAaHUN W MICHTU(HUKALUU KPYIHBIX IPO-
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CTPAaHCTBEHHBIX OOBEKTOB, B YaCTHOCTH, peibed-
Heix cTpykTyp (Felegari S. et al., 2021). B macro-
qmiee Bpemsi HamOosiee 3HAUUTENbHBIE O0BEMBI
JIAHHBIX CITYTHHKOBBIX CHHMKOB CpEIHEro paspe-
LIEHUS [TOCTYMNAIOT co cnyTHUKOB Landsat-5/7/8/9 n
Sentinel 1-2.

B kadecTBe MCXOAHBIX MAaTEPUAIOB OBLIM OTO-
OpaHbl ¥ HCTIOJIH30BaHBI CITY THUKOBBIE CHUMKH TTPO-
CTPAaHCTBEHHOI'O pa3pelICHUs], CIeaHHbIE KOCMH-
yeckumu anmapatamu SAR Sentinel-1 u Sentinel-2
MS. TexHonorust Tonorpadguyeckoro kaprorpadu-
POBaHUsI IPEyCMATPUBACT ITOJIHBIN UK paboT —
OT TpeABapuTeNIbHONW 00paboTKKM M pacmupoBKU
JAHHBIX JIUCTAHIIMOHHOTO 30H/MPOBAHHS 3EMIIN
JI0 TIOJYYEHUS TOTOBOM KapThl B BEKTOPHOM BHJC U
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TpedyemoMm opmare (Alkan M. et al., 2010). I1po-
1ece CO3JaHus M OOHOBIICHHS TONOTPapUUSCKHX
KapT BKJIIOYaeT B ce0si 0OpabOTKy HaHHBIX IHC-
TaHIIMOHHOTO 30H/MPOBAHUS U HEIOCPEICTBEHHOE
cocTaBiicHHE (MM OOHOBJICHHE) BEKTOPHOM KapThl.
O0a uCTOYHNKA JaHHBIX (MOMEHTAIbHBIC CHUMKHU U
KapThl) IPEACTABIISIIOT co00i rpaduueckne nzodpa-
KEHHS, TIOJTyYeHHBIE B pe3ylibTaTe 00001IeH s, T.€.
reHepaIn3alny.

Bropoit sTan, o00paboTka [OaHHBIX, HrpaeT
BaXXHYIO POJb B IpoLecce co3gaHusi nudpoBoi
KapTorpapnudeckoil OCHOBBI A HHPOPMAITHOHHO-
OILICHOYHBIX KapT TeppuTopuu uccienosanus (Ku-
nanoB B. u ap., 2018). DToT 3Tanm BkirodaeT B ceds
TeOIpPUBS3KY Tomorpauueckux KapT, (UIbTpa-
U0 ¥ KOPPEKIHIO JUIS yIyUYIICHUs KayecTBa, W
TOYHOCTH KOCMHYECKHX JaHHBIX, a TAK)KE UX MOA-
TOTOBKH JUISl TAIIBHEHIIIET0 aHalln3a ¥ BU3yalln3a-
muu. Ocoboe 3HaUCHHE Cpear KapTorpaduiyecKux
MaTepUaOB UMEIOT TOMOTpadUIecKue KapThl, KO-
TOpBIE SBJISIFOTCS] IEPBOUCTOYHUKOM JJISl BCEX BH-
OB o0mIereorpauIecKuX U TeMAaTHICCKUX KapT.
[Tpu ucnonb30BaHnyu TomorpaduuecKux KapT Tpe-
Oyercsi clenarb TeONpHsI3Ky, TaK Kak TpUBS3Ka
JaHHBIX K reorpaduyecKkuM KOOpauHaTaM odecte-
YUBAET KOPPEKTHOE MPOCTPAHCTBEHHOE PACIIOIIO-
JKEHHE U BO3MOKHOCTh MX HCIOJB30BAaHUS B Ie0-
nHpopmanmonnbix cucremax (Kumanos B. m np.,
2018).

Tperuil 3rtam, aHanu3 AAHHBIX, MPEICTABISIET
co0OH mpouecc M3y4YeHUS W MHTEPIpETaluy HH-
¢dopmarm, coaepkamieiics B IUPPOBOM KapTo-
rpaduuecKoil OCHOBE. JTOT JTal BKIIOYAET B cebs
MPUMEHEHHUE Pa3InIHBIX METOJIOB aHAHM3a JUIS BbI-
SBJICHUSI 3aKOHOMEPHOCTEH, TeHACHIMH U 0cOOeH-
HOCTEH TePPUTOPHUN HCCIICAOBAHHS. 3aKIIOYNTEb-
HBI{ STan BKJIIOYAET MHTETPALUIO BCEX CO3JIaHHBIX
CIIOEB W MOJIeNieldl B €IUHYI0 KapTorpaduvecKyro
OCHOBY 1 HaXO/UT IPUMEHEHHUE B Pa3InIHbIX 001a-
ctax. ['MC mo3BongioT HHTETPUPOBATh Pa3IMIHBIC
THUIIBI JAHHBIX B equHyto Kapty (becumbaesa O. I
u 11ip., 2015). 310 MOTYT OBITH PaCTPOBBIE U BEKTOP-
HBIE oM. PacTpoBBIM clloeM MOTYT OBITH JaHHBIE
0 BBICOTE, MOJIyYSHHBIC CO CITyTHUKOBBIX CHUMKOB
WIN TIpU JIa3€pHOM CKaHWPOBAaHWM. DTH JaHHBIC
MO3BOJISIIOT OTOOpakaTh penbed MECTHOCTH C HC-
MOJIb30BaHUEM IIBETOBOM T'aMMBbl WMJIM TpaJalui.
BexTopHEI# ¢10i#f MOXKET cofiep:kaTh WHHOPMAITHIO
0 KOHTypax reorpauueckiux oOBEKTOB, TAKUX KaK
TOpPBI, 03epa, PeKH M JOPOTH. DTH JaHHBIE 0OBIYHO
NPEACTaBICHBI B BUJIE TEOMETPUUYECKUX UTYp, Ta-

KUX KakK JIMHUW, MHOTOYTOJNBHUKU U TOUKU. C mo-
motpio ['MC MBI MOXKEM OOBLEAMHUTH DTH CIOU B
eJIMHYI0 KapTy, o0ecrieunBas y100HYI0 HaBUTAITUIO
u B3anmoerictere ¢ nanaeiMu (Lprrpon I'.C. u ap.,
2019).

Pe3yabTathl u 00cy:KI1€eHUE

Ha wnavanpHOM »Tame OBUIM HMCIOJIB30BaHBI
KapTorpadUuecKnue MaTepHaNbl, KOTOPBIC OBLIH
MOJyYEeHbl M3 apXuBa TONOrpadUuecKuxX KapT B
macmTade 1:1 000 000 (Pucynoxk 2). Takxke ObuTH
HCTIONB30BaHbl KOcMUUeckue cHUMKM Sentinel — 1
SAR u Sentinel — 2 MS g1 oOHOBIIEHHE TEMaTHYE-
CKHX CJIOE€B TEPPUTOPHUH UCCIIEOBAHUS.

beum oroOpaHbl KapThl C HOMEHKJIATYpaMH
M-38, M-39, M-40, M-41, JI-38, JI-39, JI-40, JI-41,
K-39 u K-4040. /Ins Gonee neTampHOTO M3Y4YSHHS
3amasHOro peruoHa ObUIO OTOOpaHO ABAIUAThH BO-
cemMb JMcToB KapThl B MmacmTabde 1:500 000 (Pu-
cyHok 4). Homenknatypa Tonorpaguueckux KapT
macmrrada 1:500 000: M-39-A, M-39-B, M-40-A,
M-40-B, M-41-A, M-38-G, M-39-B, M-39-G.,
M-39-G, M-40-B, M-40-G, M-41-B, M-41-G,
L-38-B, L-39-A, L-39-B, L-40-A, L-40-B, L-41-A,
L-41-B, L-39-B, L-39-G, L-40-B, L-40-G, K-39-A,
K-39-B, K-40-A, K-39-G u K-40-b.

Jns  BexTopm3ammu TomorpadUvecKux KapT
Obula mpoBeneHa TreomnpuBsa3ka. llpuBsizka pac-
Tpa OCYIIECTBIISIACH B TPOTPAMMHOM TPOIYKTE
ArcMap 10.8 o onopsbsIM ToukaM, paboTa BeJach
MIpH TIOMOIIM TTaHeTN WHCTpyMeHTOB «lIpoctpan-
CTBEHHasl MpuBs3Kka». [Ipouecc BKIOYaeT ormpe-
JIeIEHUEe M3BECTHBIX KOOPIWHAT, CBS3BIBAIOIIEE
H3BECTHOE MECTOINOJIOKEHHE CYIIECTBYIOMINX 00b-
€KTOB Ha KapTe M OIpe/IeIeHNe KOHTPOJIBHBIX TOUEK
MHOX€ECTBa 00BEKTOB-UIACHTU(PHUKATOPOB MECTOIIO-
JIOKEHHUH (TIepecedeHusi JOpor, MyHKTOB OMOPHOM
reoje3ndeckoit cetu u T.1.) (Pucynok 5) (Kumanos
B. u np., 2018).

[IpoBeneHa BekTOpU3aIysl JaHHBIX TONOrpagu-
yecKoi KapThl. [ 0OHOBIEHMST TaHHBIX TOTIOTpa-
¢uueckoii kaptel u3 Kaprorpaduueckoro ¢onna
PecniyOnmkm Kazaxcran Obimm oToOpaHbl OOHOB-
JICHHBIE TONOrpadUuecKhue KapThl Pa3HOrO Mac-
mraba. Ha omudpoBanHsie KapThl ObUTa BHECEHA
oOHOBJIEHHAas! HH(POPMAIMS U CO3AaHbI CJIOU aAMU-
HUCTPAaTUBHOTO JIEJICHUS PETHOHA, ruaporpadude-
CKasl CeTh, BKIJIIOYAIOIIAs CyXHe MPOTOKH, KAaHABKH,
03epa, aBTOMOOWJIbHBIE JOPOTH TIO KaTETOPHIM
(PucyHok 6) u T.n.
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Pucynok 5 — [IpocTpaHcTBeHHas IpHUBsI3Ka Tomorpaduuecknx kapT B ArcMap
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Pucynok 6 — Bexropuszanus TeMaTU4eCKUX CIIOEB

it oOHOBJIEHUSI KPYITHOMACIITA0OHOH CepHUH
Tormorpaduvecknx KapT TPUHITO HCIOJIL30BATh
n300paXeHUs] COOTBETCTBYIOLIEro Maciirada. s
OOHOBJICHHSI TOMOTPAPUICCKUX KapT MacITadbom
1:500 000, 1:200 000 ObLIM HCIIOIB30BAHBI H30-
opaxenus SAR Sentinel-1 u Sentinel-2 MS ¢ mpo-
CTpaHCTBEHHbIM pazpemeHuemM 10 meTpoB. ITO
MTO3BOJIIIIO OoJiee MOAPOOHO W TOYHO OTOOpaKaTh
U3MEHEHUs pelibe)a MECTHOCTH M OOHOBJISTH MH-
(dhopmanuro Ha KapTax.

Ha pucynke 6 ncnonb30BaHbl TONOrpaguyecKue
kapThl MactTaboB 1:500 000 u 1:200 000, a Takxke
cnyTHHKOBBIe cHUMKH Sentinel — 1 SAR u Sentinel
— 2 MS. DTta xapTa AEMOHCTPUPYET BO3ZMOMXKHOCTb
MPOBE/ICHHS MHBEHTAPU3AI[MK U3MEHEHUH peibeda,
OTCJIC)KMBAHUSI U3MEHEHUI KOHTYPOB M BHEIIHETO
BUJla HACCJICHHBIX IMMYHKTOB, a TAKKE€ PACIIUPCHU
HOBBIX TPHUTOPOJHBIX 30H KPYIHBIX TOPOIOB, B
JAHHOM clly4yae ropoaa Akray. B cene Ammkynyk,
KOTOpPO€ M3HAYaILHO OBLTIO HEOOJBIION JepeBHEH,
HaOIr01aeTCsl YBEIMUEHUE €T0 MPOTSHKEHHOCTH, 00-
pasoBaHUe KaphepHBIX IJIOMIAZIOK W MPOSIBICHHE
WHQHUIBTPALNU TPYHTOBBIX BOJ (PucyHok 7).

Ha tpeThem »Tame ObUIM MPOBENEHBI BEKTO-
puzanus TomorpadUUecKuX KapT M aHalu3 KOC-
MHYECKUX CHUMKOB B mpuiioxkeHuu ArcMap 10.8.

Ha ocHoBe aHanm3a KOCMHYECKHX CHHMKOB 6I)IJ'II/I
CO3/1aHbI OOHOBIICHHBIE BEKTOPHBIE CIIOH: KOHTYPBI
PACTUTCIBHOCTHU, BOJAHBIC 06'I)CKTI)I, 3aCTPOCHHBIC
00BEKTHI W TrpaHUIBl. Takke OBLIH MHTETPHUPOBA-
HbI C CYHICCTBYIOIIUMU NAHHBIMU JIA CPaBHCHUA
W aHamm3a.

B pesynbrate cozmanusi uQpoBoil KapTorpa-
(rnueckoit ocHOBHI (LIKO) mist mHQOpMAITMOHHO-
OLICHOYHBIX KapT TCPPUTOPUHN HCCIICAOBAHUSA 6I)IJ'H/I
JOCTUTHYTHI 3HAYHMMBIC PE3yJbTaThl. Bo-mepBbIX,
ObUI yCTenHO coOpaH OOMIMpPHBIA 00BEM Teompo-
CTPAHCTBEHHBIX JaHHBIX C MCIOIL30BAHUEM METO-
JIOB CITyTHUKOBOH cheMKkH (Sentinel-1, Sentinel-2),
0a3a TororpaMIECKUX JaHHBIX. DTH JaHHBIC OXBa-
THUJIN KIFOYEBbBIC TEMATHYCCKHUEC 06JIaCTI/I, TaKHUE€ KaK
PacTUTENHHOCTD, BOJHBIE PECYPChl H YPOAHU3UPO-
BaHHBIC TCPPUTOPUU.

B mpomecce 06pab0oTKK ITaHHBIX OBLIA BEITION-
HEHa TMpelBapuTeNbHas oOpaboTka, BKIOYAIOIIAs
KOPPEKIIMI0 aTMOC(EPHBIX HCKAKCHUH M MO3an4-
HOe O0beAMHEHHE CHUMKOB. BHenpeHue anropur-
MOB aBTOMAaTHYECKON KiacCU(pUKAIMH OOBEKTOB
1103B0JINII0 3 (HEKTUBHO BBIIEIUTh U KJIACCUDUIIH-
POBAaTh PACTUTENLHOCTb, BOJIHBIE OOBEKTHI M 3aCTPO-
€HHBIE TEPPUTOPUH, 3HAUUTECIILHO YCKOPUB IIPOLIECC
CO3JIaHHS KapTorpaduuecKo OCHOBEI.
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Pucynok 7 — KoppekTupoBka U3MeHeHHi pesbeha MECTHOCTH C MCTIOIBb30BAaHUEM TONOrpaUIECKUX KapT
macurada 1:500 000 u 1:200 000 ¢ cOOTBETCTBYIOIIMM aHAIN30M CIIyTHUKOBBIX CHUMKOB
Sentinel — 1 SAR u Sentinel —2 MS

Hcnonb3oBanue kaprorpaduyeckux marepua-
JIOB, B TOM YHCJIE€ TONOrpauIecKuX KapT MacIlTa-
6a 1:1 000 000 u 1:500 000, stBIISIETCSI CTAHAAPTHBIM
MOJIXOJIOM JIJISl aHAJIM3a TEPPUTOPUH, OJIHAKO, Ha
(hoHe OBICTPOIo PA3BUTHS TEXHOJOTUH TUCTAHIIMOH-
Horo 30HaupoBanus u 'C, aHanorudHeie padoThI
CTaJld 3HAYUTEJBLHO Oo0Jiee TOUYHBIMU U 3DPEeKTHB-
HbIMH. B uccrnenoBanun ['apmaHoBa M COaBTOPOB
(2017), mpoBOoMBIIEM aHATU3 JUHAMHUKA 3€MEITb-
HBIX TOKPBITHIA C HCIIOJIE30BAHUEM CITyTHHKOBBIX
JIAHHBIX, TIOJI00HBIE METO/IbI ITO3BOJIIIN HE TOJIBKO
OOHOBHTH TOIOTPaPUUECKUE KAPThl, HO U MPOBECTU
WHBEHTAPU3AIUI0 U3MEHEHUH B 9KOCUCTEMaX Ha OC-
HOBE JIaHHBIX co ciyTHUKOB Landsat u Sentinel-2. B
OTJIIMYKE OT TPAJAWIMOHHBIX METOJIOB KapTorpadu-
pOBaHMS, UX TOJXOJ BKIIOYAJ aBTOMAaTU3UPOBaH-
HYIO KITacCU(UKAIHMIO ¢ IPUMEHEHHEM aJlTOPUTMOB
MalIMHHOTO 00YYEHHs, YTO CYIIIECTBEHHO YCKOPSIET
porecc 00paboTKku OOJBIIMX 00BEMOB JaHHBIX H
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yIIydlIaeT TOYHOCTh B CPABHEHUH C PYYHBIMU Me-
tomamu. JlaHHBIE pE3yJABTATBI JEMOHCTPHPYIOT
Ba)XHOCTh MIPUMEHEHUSI CITyTHUKOBBIX TEXHOJIOTHI,
Takux Kak Sentinel-1 u Sentinel-2, m1st MOHHTO-
puHra U OOHOBJICHHS KapTorpadpuueckoil uHdop-
Maruu. DTH JaHHbIe, O1aroaapsi CBOeMy BHICOKOMY
MPOCTPAHCTBEHHOMY M BPEMEHHOMY pa3pelleHuIo,
00eCmeYrBatOT HE TOJBLKO TOUHOCTh, HO U AKTYyallb-
HOCTh KapTorpaduueckoi uHpopMaIiyu, 4To MO-
TBEPIXKIAACTCS YCIEIIHBIM BHEJAPCHUEM aBTOMATH-
YECKUX aJrOPUTMOB KiacCU(pUKAIUU B 00pabOTKY
JTAHHBIX.

OO0cyxieHrue pe3yIbTaToB IMOATBEPIKIACT (-
(EKTHUBHOCTh HUCIMOJIb30BAHUS COBPEMEHHBIX TEX-
HOJIOTHI JMCTAaHIIMOHHOTO 30HIMPOBAHUS U TCOMH-
(OPMALMOHHBIX CHUCTEM ISl CO3JaHMs UPPOBOI
KapTorpa)uyeckoll OCHOBBI. BbICOKOE KauecTBO
KOCMHUYECKUX CHUMKOB M COBPEMEHHBIC METO/IbI 00-
pabOTKU JaHHBIX O00CCIIEUMIIM BBICOKYIO TOYHOCTb
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KapTorpaduyeckux MpPOIYKTOB, a PEryJsipHOE 00-
HOBJICHHE JaHHBIX TapaHTHPOBAJIO HX AaKTyalb-
HOCTb. BHenpeHune anropuTMoB aBTOMAaTHYECKOU
KJ1accu(UKAITIN O0BEKTOB 3HAUYNUTEIHHO YCKOPHIIO
NpOIIECC CO3JMaHMs KapTorpauuecKold OCHOBHI,
XOTs py4Has BepH(HKAIHs OCTaBalach HEOOXO -
MOH /17151 0OecTieyeHnsl MaKCUMaJIbHOH TOUHOCTH.

Ha Oymymiee, moMuMo MPpOOIKEHNS aKTyalu-
3alMU KapTorpaguyeckux NaHHBIX C HCIIOJIb30Ba-
HUEM CITyTHUKOBBIX CHUMKOB, MOXXHO TIPE/IJIOKHTh
pasBUTHE METO/I0B aBTOMATHYECKOH BEKTOPU3ALMH
W yIydIIeHWe ajJrOpuTMOB sl 00pabOTKH Crell-
nprUecKuX 0OBEKTOB, TAKMX KaK M3MECHEHHS B MH-
(bpacTpykType WM M3MEHEHHE BOJHBIX PECYPCOB.
Taxke CTOMT pacCMOTPETh MHTErPalriO JaHHBIX C
JIPYTHX UCTOYHUKOB, HAIIPUMEP, C CUCTEM TII00aITh-
Horo no3urronupoBanust (GNSS) mis ynyunienus
TOYHOCTH KapTorpaduyecKnx ITaHHBIX Ha YpPOB-
He 00bekToB. HoBble MeToaBl 00pabOTKM aHHBIX
M yIydlIeHHe KadecTBa CITyTHHKOBBIX CHHMKOB
(HammpuMep, B paMKax IUIAHOB IO 3aIlyCKy HOBOTO
TIOKOJICHHsI CITyTHUKOB Sentinel OTKPOIOT 1OMOJ-
HUTEJIBbHBIE BO3MOKHOCTH JUIsl OoJiee AETaTbHOrO
MOHHTOpPWHTA M3MEHEHHH B JKOCHCTEMax M ypoOa-
HU3UPOBAHHBIX 30HAX.

Takum oOpazom, paboTa mo cosmanuto nudpo-
BOM KapTorpauuecKkoil OCHOBBI MMEET OOJIbIION
MOTEHIHAN Ui JajJbHEHIIero pasBUTHSA U YIyd-
HICHUS], YTO TO3BOJIUT Ooiiee 3()h(HEKTUBHO pelIaTh
3a1a4d 10 MOHHMTOPWHTY M3MEHEHHWH TEpPUTOPHUU
Y UCTIOJIb30BAHUIO T'€ONPOCTPAHCTBEHHBIX JTaHHBIX
JUIE  YCTOMYUBOTO YIPABICHHUS TMPHPOIHBIMA H
CEJIbCKOXO03SIICTBEHHBIMU CUCTEMaMHU.

3akiaoueHne

Co3nanue unppoBoii Kaprorpaduueckoil OCHO-
BbI (LIKO) mis mHPOpMAIMOHHO-OIIEHOYHBIX KapT
TEPPUTOPHUH UCCIIEOBAHUS SBJISIETCS BAXKHBIM IlIa-
TOM Ha IyTH K 00ECTIEYCHUIO TOYHBIX 1 aKTyaJIbHBIX
TeONPOCTPAHCTBEHHBIX JAaHHBIX. B J1aHHON cTaThe

ObUIM PacCMOTPEHBI KIIIOYEBBIC 3TAlbl U METOIBI
ATOTO TIpoIiecca, BKItouas coop, 00paboTKy, aHaTH3
1 BU3YaJIN3aLMIO JaHHBIX.

IIpuMeHeHne COBPEMEHHBIX TEXHOJIOIMM Juc-
TAQHIMOHHOTO 30HAMPOBaHHMA U TeOHUH(OPMAIH-
OHHBIX CHCTEM TI03BOJISIET 3HAYUTEIHHO TOBBICUTH
KayecTBO U OMNEPaTHBHOCTh KapTorpaduuecKux
MpOAYKTOB. PerynsipHoe oOHOBIIEHHE TeMaTH4e-
CKHUX CJIOEB Ha OCHOBE KOCMHYECKHX CHUMKOB 00¢-
CIIEYMBAET aKTyaJIbHOCTh JAaHHBIX, YTO OCOOEHHO
BAYKHO JJI1 MOHUTOPHHTA KOCHCTEM, IJIaHUPOBa-
HUS ¥ YIIPaBIECHUS TEPPUTOPHUEH.

WnpopManioHHO-0IICHOYHBIE KapThl, IIOCTPO-
eHHbple Ha ocHoBe [[KO, urpaior KIitoueByo poib
B MOJJICPXKKE MPUHATHS 0OOCHOBAHHBIX PELICHUN
B Pa3JINYHBIX OOJIACTAX: OT IKOJOTHH U CEITBCKOTO
X035 icTBa 10 YpOAHUCTHKU W YTPaBJICHUS MPH-
POIHBIMHU pecypcaMiu. DTH KapThl MPEJOCTABIAIOT
HeoOXOMMbIE JaHHBIC AJIS aHAJIN3a, TPOTHO3HPO-
BaHWS W ONTHMH3AIMU WCIOJIB30BAHUA TMPHUPOI-
HBIX U SKOHOMHYECKHX PECYPCOB, CIIOCOOCTBYS
YCTOWYMBOMY pAa3BUTHIO M IKOJOTHYECKOH 0e3-
OTACHOCTH.

Taxkum obpazoMm, cozmanue IUGPOBONA KapTo-
rpaduuecKod OCHOBBI [UIsl MH(OPMAOHHO-OIIC-
HOYHBIX KapT SBJSIETCS HEOTHEMIIEMOW YacThiO
COBPEMEHHBIX METOJIOB YIPABIEHUS TEPPUTOPHUEN.
Hcnonp3oBaHne TepeoBbIX TEXHOJOTHHA W METO-
0B 00pabOTKH TeONpOCTPAaHCTBEHHBIX JAaHHBIX
MTO3BOJISIET CO3AaBaTh BBICOKOTOYHBIE M MH(pOpMa-
TUBHBIE KapTorpaduuecKre MPOAyKTh, YAOBIETBO-
psrole TOTPeOHOCTH Pa3IMYHBIX MOJb30BaTeNeH
u obecrnieunBaronye 3 HEeKTHBHOE U PaLlMOHAIBHOE
YIPABJICHUE TEPPUTOPHUEH.

BaaronapHocTh, KOHQJIMKT HHTEPECOB

Hacrosiee  uccnenoBanue  (uHaHCHpyeTCs
Komurerom Haykum MuHHCTEpCTBA HAyKH U BBIC-
mero odpazoBanus PecryOmmku Kazaxcran (rpant
NeBR21882122).
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ACCURACY ASSESSMENT
OF DETERMINING THE AREAS OF SMALL LAKES
BASED ON REMOTE SENSING DATA

Small lakes are important elements of the ecosystem, especially under conditions of climate change
and active water use. Studying their condition is of key importance for understanding the water balance
and biodiversity of the region. This study compares remote sensing techniques for small lakes using
Landsat-8, Sentinel-2, Planet and unmanned aerial vehicle (UAV) data.

The aim of the work is to determine the most effective approach for monitoring lake conditions
by analyzing the accuracy of different methods and indices. The methods used include the analysis of
multispectral data such as NDWI, MNDWI and AWEI, which allow the distinction between aquatic and
non-aquatic objects. The scientific significance of the study lies in assessing the potential of modern
remote sensing technologies for detailed monitoring of ecosystem changes. Practical significance of the
work consists in providing recommendations for sustainable water resources management and develop-
ment of adaptation strategies.

The research methodology included processing satellite data of different resolutions, accuracy
verification using UAV reference data, and application of spectral indices for water surface mapping.
Results showed that high-resolution imagery (PlanetLab data) most closely matched field observations.
The spectral indices NDWI, MNDWI and AWEI showed different accuracy depending on data char-
acteristics and lake features. The analysis confirms the effectiveness of an integrated approach using
high-resolution data and spectral indices for monitoring the condition of small lakes. The practical
value of the study lies in optimizing the monitoring of water bodies and maintaining their ecological
sustainability.

Key words: Remote sensing, small lakes, spectral indices, accuracy assessment.

.M. Nckaamesa'?*, H.K. Cbiabik?, A.A. Mepekees?,
O.A. AMaHreaai?, A.E. Aaxamnsiposa’
'KEAK «Kaszak, YATTbIK arpapAblK, 3epTTey yHuBepcuTeTi», AAMaThl K., KasakcraH
2 «MoHocdepa nHcTuTyTbl» XKLLIC, AAMarthl k., KasakcTaH
*e-mail: igm.ionos@gmail.com
KK3 Aepektepi 60ibIHLLA LLAFbIH KOAAEPAIH,
AyAQHAAPbIH aHbIKTAy ADAAITH Gararay

Kiwi keAaep 3KoKYMeHiH MaHbI3Abl SAeMeHTTepi 60AbIN TabblAaAbl, BCipece KAMMATTbIH 63repyi
>KOHe CyAbl 6eACeHAT NanaaraHy xaraanbiHAa. OAapAbIH XKaF AaiiblH 3epTTey aiMakTbiH Cy GaAaHCbl
MeH BMOBPTYPAIAITiH TYCIHYAIH KiATI 6oAbIN TabbiAaAbl. bya 3epTTey Landsat-8, Sentinel-2, Planet
CMYTHWKTEPi MEeH YLLUKbILCHI3 YLWATbIH annaparTapAaH (YLWKbILWCHI3 Yy annapaTTapbliHaH) aAblHFaH
AEpeKTepAI NaraasaHa OTbIpbIM, WaFbliH KOAAEPAI KALbIKTbIKTaH 30HATAY 9AICTEPIH CaAbICTbIPaAbI.

JKYMBICTbIH, MaKCaTbl 8PTYPAI BAICTEP MEH KOPCETKILUTEPAIH ADAAITH TaAAQY apKbIAbI KEAAEPAIH,
SKaFAaMbIH GakbIAQYAbIH €H TUIMAT AICIH aHbIKTay 60AbIN Tabbirasbl. KoaaaHbiaaThbiH aaicTep NDWI,
MNDWI >xaHe AWEI cusikTbl Cy X8He Cy eMeC HbICaHAApPAbl aXKblpaTa aAaTblH MYAbTUCMIEKTPAIK
AEpeKTepPAl TaAAQYAbl KAMTUADI.

3epTTeyAiH FbIAbIMM MaHbI3ABIAbIFbI KOXKYIE e3repicTepiH erken-TerkenAi 6akbiAay yiliH Kasipri
3aMaHfbl KALbIKTbIKTaH 30HATAy TEXHOAOTMSIAAPbIHBIH MYMKIHAIKTEPIH Gararayaa »aTbip. JKyMbICTbIH
MPaKTUKAAbIK, MaHbI3AbIAbIFbI Cy pPecypcTapbiH TypakTbl 6ackapy >kaHe GeriMAeAy cTpaTervsiaapbit
a3ipaey 6oibIHIIA YCbIHbICTAp 6epy 60AbIN TabblAaAbI.

3epTTey saicTeMEC 8p TYPAI aXbIPaTbIMABIAbIKTAFbl CITYTHUKTIK AepekTepAi eHaeyal, YYA-aAaH
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3epTTey aaiCcTeMeCi 8p TYPAI aXKblpaTbIMABIAbIKTAFbl CIYTHUKTIK AepekTepAi eHaeyal, YYA-aAaH
AAbIHFaH aHbIKTaMaAbIK, AEPEKTEPAI MalAaAaHa OTbIPbIN, ADAAIKTI CbiHayAbl >K&He cy OeTiH KapTara
TYCIpY YLUiH CNEKTPAIK MHAEKCTEPAI KOAAAHYAbI KAMTbIAbI.

HaTukeAep xorFapbl aXKblpaTbIMAbIAbIKTaFbl KeckiHaepaiH (PlanetLab aepexTepi) Aaraabik, 6akbi-
AQyAapFa eH, >KakblH calkecTik ekeHiH kepceTTi. NDWI, MNDWI >xeHe AWEI cnekTpAik nHaekcTepi
AEpeKTep CUMATTaMaAaPbIHA XXOHE KOA epeKlleAikTepiHe GANAAHBbICTbl BPTYPAI ADAAIKTEPAI KOPCETTI.

Tansay laFbiH KOAAEPAIH >KaFAanblH OGaKblAQy YLIIH >KOFapbl aXXblPaTbIMADBIAbIKTaFbl AepeKTep
MEH CMEeKTPAIK MHAEKCTEPAI MalAaAaHa OTbIPbIMN, KeLeHA| TOCIAAIH TUIMAIAIFIH pacTaiAbl. 3epTTeyAiH,
MPaKTUKAABIK, KYHAbIAbIFbI CYy 0ObeKTiAepiHiH MOHUTOPUHIIH OHTAaNAAHAbBIPYAQ XKOHE OAAPAbIH, SKOAO-
FMUSABIK, TYPAKTBIABIFbIH CaKTayAa >KaTblp.

Ty#in ce3aep: KawbIKTbIKTaH 30HATAY, Killli KEAAEP, CMIEKTPAIK KepceTKiluTep, ADAAIK Garaay.
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OueHKa TOYHOCTU onpeAeAeHUs NMAOLLLAAeln
MaAbIX 03ep no AaHHbIM A33

Manble 03epa SIBASIOTCS BaXKHbIMW 3AEMEHTAaMM 3KOCUCTEMbI, 0COOEHHO B YCAOBUSIX M3MEHEHMS
KAMMAaTa M aKTMBHOIO BOAOMOAb30BaHUS. M3yueHne nx COCTOSHUSI UMEEeT KAIOUEBOE 3HaUeHMe AAS
NMoHMMaHMs BOAHOroO 6aAaHca u 6rMopasHooOpasust permoHa. B AaHHOM MCCAEAOBaHMM MPoOBeAe-
HO CpaBHEHME METOAOB AMCTAHLMOHHOIO 30HAMPOBAHMS MAAbIX 03ep C UCMOAb30BAaHMEM AAHHbIX,
MOAYYEHHbIX CO CnyTHMKOB Landsat-8, Sentinel-2, Planet 1 6ecnMAOTHbBIX A€TaTeAbHbIX arnapaToB
(BITAA).

LleAbto paboTbl SBASIETCSI OnpeAeAeHre HanboAee 3DPEKTUBHOIO MOAXOAA AASI MOHUTOPKMHIA CO-
CTOSIHUSI 03€ep MyTeM aHaAM3a TOYHOCTM PA3AMYHbIX METOAOB UM MHAEKCOB. MCMoAb3yemble METOAbI
BKAIOYAIOT aHaAM3 MYAbTUCMEKTPAAbHbIX AaHHbIX, Takmx kKak NDWI, MNDWI n AWEI, koTopble no-
3BOASIOT Pa3AMYaTh BOAHbIE M HEBOAHbIE 0ObEKTbI. HayuHas 3HAUMMOCTb MCCAEAOBAHMS 3aKAIOUAETCS!
B OLIEHKE BO3MO>KHOCTEN COBPEMEHHbIX TEXHOAOTMIA AMCTAHUMOHHOIO 30HAMPOBAHNS AAS AETAAbHOTO
MOHMTOPUWHIa M3MEHEHMI 3KocucTeM. [pakTnyeckas 3HaYMMOCTb PaboTbl COCTOUT B MPEAOCTaBAEHNM
PEKOMEHAALMI AASl YCTOMUYMBOIO YMNPABAEHUSI BOAHbIMW pecypcamm M paspaboTkM apanTauMOHHbIX
cTparermmn.

MeToAOAOIUSt MCCAEAOBAHUS BKAIOYAAA 06pabOTKY CMYTHUMKOBbIX AQHHbIX PA3AMYHOrO paspeLlie-
HUSI, NMPOBEPKY TOUYHOCTU C UCMOAb30BAHMEM 3TAAOHHbBIX AQHHbIX, MOAYUYEHHbIX C MOMoLLbio BITAA, m
NpUMEHEeHMEe CreKTPaAbHbIX MHAEKCOB AAS KAPTUPOBAHMS BOAHOM MOBEPXHOCTU. Pe3yAbTaTbl nokasa-
AW, YTO CHMUMKM C BbICOKMM paspelleHnem (AaHHble PlanetlLab) Hanboaee 6AM3KM K AQHHBIM MOAEBbIX
HabAloAeHui. CniekTpaabHble nHaekcbl NDWI, MNDWI 1 AWEI npoAeMOHCTPUMPOBaAM PasAMUHYIO
TOYHOCTb B 3aBMCMMOCTM OT XapaKTepUCTUK AAHHbIX M 0COOGeHHOCTen o3ep. [MpoBEeAEHHbIN aHaAM3
noATBep>XKAeT 3(P(PEKTUBHOCTb KOMIMAEKCHOMO MOAXOAA C MCMOAb30BaHMEM AQHHbIX BbICOKOro pas-
pelleHust U CNeKTPaAbHbIX MHAEKCOB AASI MOHMTOPMHIA COCTOSIHUS MaAblx o3ep. [NpakTuueckas LeH-
HOCTb MCCAEAOBAHUS 3aKAIOUAETCS B OMTUMM3aLMM MOHUTOPMHIA BOAHBIX OOBEKTOB M MOAAEPIKAHMM
MX DKOAOTMYECKON YCTOMYMBOCTU.

KaroueBble caoBa: A33, MaAble 03epa, CrieKTpaAbHble MHAEKCbI, OLLEHKA TOYHOCTMU.

Introduction

Small lakes are an important object of water re-
sources research, especially under conditions of cli-
mate change and active water use. The lakes of the
Esil basin, located in the central part of the country,
represent a unique ecosystem that plays a significant
role in maintaining the biodiversity and water bal-
ance of the region.

Lakes play an important role in the hydrosphere
and ecosystem, so studying their condition through

remote sensing is of great importance for under-
standing changes in the environment. Small prairie
lakes, especially saline and drainless systems, are
very sensitive to climate change and human activi-
ties. These ecosystems face numerous threats includ-
ing water diversion, pollution, resource exploitation,
and invasive species (Beeton, 2002: 21-38; Jenny et
al., 2020: 686-702; Gross, 2017: 43-46). In Cen-
tral Asia, many endorheic lakes have experienced
significant water level declines over the past cen-
tury, with evaporation often exceeding precipitation
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(Yapiyev et al., 2017: 14). Many lakes, especially
those below 3,500 m above sea level, have shrunk,
while some high-altitude lakes have expanded due
to melting glaciers. (Huang et al., 2022). Human
activities, including agriculture and dam building,
have played a more significant role than climate
change in altering lake water supplies (Huang et
al., 2022; Li et al., 2011: 1216-1229). The future
of small steppe lakes remains uncertain, requiring
enhanced monitoring and analysis to develop appro-
priate adaptation and mitigation strategies. Various
methods and technologies are used to monitor and
study small lakes in the study region, including data
obtained from unmanned aerial vehicles (UAVs)
and optical satellites. UAVs provide the ability to
obtain high-resolution multispectral images, which
allows for detailed analysis of water bodies and the
surrounding area.

Comparison of data obtained using UAVs and
optical satellites allows us to evaluate the effec-
tiveness and applicability of different methods for
monitoring small lakes. Analysis of the set of infor-
mation obtained from various sources helps to more
accurately identify changes in the state of water re-
sources and makes it possible to make informed de-
cisions on their protection and management.

The purpose of this study is to compare two
methods of data collection — using UAVs and opti-
cal satellites, to assess the state of small lakes in the
Esil WMB and to identify possible differences in the
results obtained. Conducting data analysis will help
determine the most effective approach to monitor-
ing and studying water bodies in this region, which
in turn contributes to sustainable water management
and the preservation of the ecosystem of small lakes.

Materials and methods

Modern satellite observation technologies make
it possible to obtain high-quality data on lake sur-
face characteristics, including water cover parame-
ters, water temperature, phytoplankton content, and
other factors. Research shows that remote sensing of
lakes is actively used to monitor ecosystem changes,
identify pollution, and assess freshwater resources.

Satellite remote sensing is an effective method
for mapping and monitoring small lakes and wet-
lands, providing valuable data for climate studies
and water resources management. Remote sensing
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techniques have been widely used to monitor lake
areas and assess accuracy in various regions, in-
cluding steppe and permafrost. Various methods
using different satellite sensors have been used
to estimate lake area. Recent advances in satellite
technology, including Landsat 8 and the upcoming
Sentinel missions, are increasing the ability to as-
sess various water quality parameters over a wider
range of lake sizes (Olmanson et al., 2015: 111-
140). The integration of Landsat and MODIS data-
sets combined with water surface definition indices
like Normalized Difference Water Index (NDWI)
and Modified Normalized Difference Water Index
(MNDWI) has helped to improve the increased
accuracy of lake map visualization (Zhang et al.,
2017: 742-772; Buma et al., 2018: 1-24). Integrat-
ed multi-sensor methods combining optical and ra-
dar datasets have been developed to estimate lake
surface area and changes in water level and volume
(Chipman, 2019: 158). The accuracy of lake area
estimates is affected by spatial resolution, spectral
characteristics, and satellite data processing tech-
niques (Lyons et al., 2013:7887-7905). Recent ad-
vances in satellite technology and data availability
have increased the ability to monitor lakes world-
wide, especially in remote regions such as the Ti-
betan Plateau (Gao, 2015: 147-157; Jawak et al.,
2015: 196-213). Precision assessment methods, in-
cluding statistical experiments and systematic sam-
pling methods, have been developed to evaluate
area measurements and detect changes. (Sun et al.,
2004: 189-202). These methods provide valuable
information on the impacts of climate change and
water management. Modern advances in satellite
technology and data availability make it possible
to monitor lakes worldwide, even in the isolated
region of the Tibetan plateau (Gao, 2015:147-157;
Javak et al., 2015:196-213). Methods have been
developed to accurately estimate areas and their
variations using statistical experiments and sys-
tematic sampling (Sun et al., 2004:189-202). They
provide important information on climate change
impacts, consequences and water management un-
der such conditions.

Remote sensing techniques are an effective tool
for monitoring changes in lake area, providing im-
portant data on the impact of climate change. The
satellite families of Landsat, MODIS and SPOT/
VEGETATION and others have been applied to
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estimate lake area (Chipman, 2019; Zhang et al.,
2017; Xu et al., 2012; Ma et al., 2007). Various
calculated water indices, including NDWI, MND-
WI and AWEI, show high accuracy in distinguish-
ing between aquatic and nonaqueous environments
(Zhang et al., 2017; Buma et al., 2018). And the
combination of satellite imagery with altimetry
data can track changes in lake water volumes.
These approaches have been successfully applied
to lake monitoring in regions of Mexico, Egypt,
and China (Tapia-Silva et al., 2018; Chipman,
2019; Ma et al., 2007). Mapping accuracy depends
on the choice of data and methods, and results de-
pend on variables such as spatial resolution, tem-
poral coverage, and regional characteristics (Zhang
etal.,2017:742-772; Xu et al., 2012:792-796; Gao,
2015:147-157).

The Esil water management basin (WMB) is lo-
cated within the North Kazakhstan, northern part of
Akmola and a small part of Karaganda oblasts of
Kazakhstan. Its area is 237,226 km? and the main
water body is the Esil River, which is 2,450 km long
and has a catchment area of 177,000 km?. The main
tributaries of the river include the Kalkutan, Zhabai,
Terisakkan, Akkanburlyk and Imanburlyk. The river
flow is regulated through the Astana (Vyacheslav)
and Sergeevskoye reservoirs. The basin territory is
also characterized by a significant number of lakes,
among which there are both large water bodies and
small steppe lakes. Lakes play an important role in
maintaining the biodiversity and hydrological re-
gime of the region (Mukasheva, 2019: 50-54).

In this study, three lakes with different water
mirror area were selected for detailed study (Fig-
ure 1).

Lake  Zhamankol  (53°50°45.186° N,
68°34°41.823"’ E) is located to the west of Zagra-
dovka village in Yesil district of North Kazakhstan
region. In the south-western part of the reservoir
there are mountains. The lake has an open water
surface and its bottom is covered with silt. The
maximum depth is 2.9 meters, the water’s edge
mark is 152.7 meters above sea level. The water
surface area is 3.36 km?. The water body is drain-
less and is currently not used. In this study, 3 lakes
with different water mirror area were selected for
detailed study.

Lake Kumdykol (53°55°44.443> N,
66°13°37.705"" E) is located 22.5 km southwest of
the village of Kairankol in the Timiryazev District
of North Kazakhstan Oblast. Its maximum depth is
3.1 m, and the water’s edge mark is 163.3 m above
sea level. The water surface area is 7.37 km?. The
lake is drainless, belongs to flat water bodies and
is fed mainly by precipitation and melt water. The
reservoir is used for fishing.

Kishi Koskol Lake (53°17°26.766> N,
68°25°46.186"" E) is located to the south of An-
tonovka village in Ayirtau district of North Kazakh-
stan oblast. The lake basin has an oval shape, slight-
ly elongated from north to south. The catchment
area is about 124.9 km?, the water surface occupies
9.76 km?. The maximum depth of the lake reaches
3.5 meters, the average depth is 2.97 meters. The
water body belongs to the category of periodically
waterlogged. The shores are monotonous, mostly
low and gentle, with a sandy beach strip 10-15 m
wide. The bottom is flat, saucer-shaped, and much
of it is covered with silt. The lake is used for fishing
and watering cattle.

In this work, medium and high resolution ar-
chival data from Landsat-8, Sentinel-2 and Planet
satellites were used to update vector layers of the
map base of the study area. Landsat-8 presents
multispectral data in 11 spectral bands with reso-
lution from 15 m to 100 m. Sentinel-2, in its turn,
in 12 spectral bands with resolution from 10 m to
90 m.

However, for a more detailed study of mor-
phometric characteristics of individual objects,
higher resolution data are required. For this pur-
pose, Planet satellite images with 3m resolution
were used. Information about the used data is
given in Table 1.

The extensive coverage bandwidth and the
availability of a wide range of channels, in particu-
lar shortwave infrared channels, allow these satel-
lites to be useful data sources for lake studies using
different spectral indices. In previous studies by the
authors (Iskaliyeva et al, 2024:117-130), different
spectral indices for water surface determination
were considered. As a result, MNDWI and AWEI
indices were found to be the most accurate for water
surface mapping.
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Table 1 — Information on used aerospace data

Satellite Resolution Date Month Year Path/Row Cloud Cover Source
PlanetScope 3m 18 August 2021 242a, 2453, 2453 0% Planet Labs
Landsat-8 OLI/TIRS 15/30 m 20 August 2021 157/023 0.7% USGS
Sentinel-2A 10/20 m 18 August 2021 T42UVE 11.8% ESA
DIJI Phantom 4 pro 0.1m 18 August 2021 In-situ works
Khumdykol Kishi Khoskol Zhamankol

PlanetScope, Date:18-08-2021

LA TR T -

& ‘4 , A M\h e
Landsat-8 OLI/TIRS, Date:20-08-2021

Figure 1 — Display of selected lakes on different satellite images
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The modified normalized normalized difference
water index (MNDWI) effectively distinguishes be-
tween water and built-up areas in satellite images
(Xu, 2006: 3025-3033). This method utilizes the
visible green (GREEN) and shortwave infrared 1
(SWIRT1) spectral bands (Equation 1).

MNDWI = (GREEN —
— SWIR1)/(GREEN + SWIR1) (1)

The Automated Water Extraction Index (AWEI)
aims to improve the accuracy of land cover classi-
fication into water and non-water binary under dif-
ferent environmental conditions. This is achieved
by using multiple spectral bands (blue, green, NIR,
SWIR1 and SWIR2) and stabilizing the 0 threshold
used to distinguish between water and non-water
pixels by forcing non-water pixels below 0 and wa-
ter pixels above 0 (Feyisa et al, 2014: 23-35). The
lower index “sh” in the equation is introduced to ef-
fectively eliminate non-water pixels, including dark
surfaces in urban areas, resulting in improved accu-
racy by removing shadow pixels (Equation 2).

AWEIsh = BLUE + 2.5 x GREEN —
— 1.5 x (NIR + SWIRI) - 0.25 x SWIR2  (2)

However, due to the fact that the lakes in ques-
tion have swampy shorelines, a threshold of 0 may
not always lead to the best waterbody extraction re-
sults (Xu, 2006: 3025-3033; Feyisa et al, 2014: 23-

Table 2 — Surface water area from each water index

35; Guo et al, 2017: 5430-5445). Therefore, addi-
tional verification using reference information was
carried out.

As areference information were used the data of
“Institute of Geography and Water Security” LLP
from field observations obtained using DJI Phantom
4 UAVs. UAV allows to obtain data with resolution
of 2-4 cm in different spectral ranges and provided
quantitative and qualitative data on the lake surface.

Results and discussion

In this paper, the lakes of the Esil WMB were
analyzed using satellite data with different resolu-
tions. The used spectral indices also differ in their
applicability depending on the characteristics of sat-
ellite data. Thus, due to the lack of short-wave infra-
red channel, only one of the three indices — NDWI
— was applied to Planet satellite images. However,
due to the high resolution, the results of Planet im-
ages processing were closest to the reference data
from field observations (Table 2, Figure 2).

For Lake Zhamankol, the greatest discrepancy
from the benchmarks is observed in Sentinel-2A
data using MNDWI and AWEInsh indices (error
19.3%), which may be due to the low spatial resolu-
tion or peculiarities of the index itself.

For the study of Lake Khumdykol, NDWI shows
the least discrepancy with field data (errors 0.41%),
which may indicate its better adaptation for analyz-
ing water bodies in this region.

Lakes Index | 1 situ works NDWI MNDWI AWEI
Source ns
Total Surface Area (km?)
DIJI Phantom 4 pro 3.36 - -
PlanetScope - 3.86 -
Zhamankol
Sentinel-2A - 3.88 4.01 4.01
Landsat 8 - 3.77 3.89 4.00
DJI Phantom 4 pro 7.37 - -
PlanetScope - 7.38 -
Khumdykol
Sentinel-2A - 7.34 7.94 7.89
Landsat 8 - 7.22 7.48 7.88
DJI Phantom 4 pro 9.70 - -
PlanetScope - 8.95 -
Kishi Khoskol
Sentinel-2A - 8.91 10.01 9.80
Landsat 8 - 8.83 9.07 9.75
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For Kishi Khoskol, Landsat 8 shows the lowest
areas (8.83 km?), which is probably due to insuffi-
cient resolution (error 8.14%). The largest areas are
shown by MNDWI from Sentinel-2A (10.01 km?),

which is also due to the characteristics of the index,
which is more sensitive to turbid water (error 3.2%),
the most accurate result was shown by the AWEInsh
index applied to Sentinel-2 data (error 1.03%).

s 18
L L

[

Khumdykol

Kishi Khoskol

Zhamankol

Figure 2 — Calculation of different water surface definition indices

Although MNDWI and AWElInsh indices were
considered to be the most favorable indices for wa-
ter body selection in earlier studies, in this paper
they showed the best result only on the largest lake.
This may be due to wetland and dense vegetation,
hydrochemical indices of water bodies. In addition,
increasing the areas and sizes of the study objects
decreases the influence of spatial resolution of satel-
lite data.

Remote sensing techniques have proven effec-
tive for mapping and monitoring small lakes and
wetlands, offering valuable information on their
dynamics and ecological importance. Studies have
evaluated various methods for estimating lake area
using satellite imagery, including density slices, clas-
sification trees, and feature extraction (Roach et al.,
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2012: 51). Landsat and MODIS data have been used
extensively, with October identified as the optimal
month for mapping lake area on the Tibetan Plateau
(Zhang et al., 2017: 742-772). The combination of
satellite altimetry and high-resolution imagery has
shown promise in monitoring changes in lake vol-
ume (Baup et al., 2014: 2007-2020). For small water
bodies, Sentinel-2 imagery has proven suitable for
lakes larger than 350 m? (Freitas et al., 2019: 1-15).
However, challenges remain in accurately measur-
ing lake parameters, including boundary tortuosity
and seasonal variation (Shahid et al., 2019: 1-6). De-
spite these challenges, remote sensing remains cru-
cial for mapping and monitoring wetlands and small
lakes, especially in poorly studied regions (Lyons et
al., 2013: 7887-7905).
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Various methods such as NDWI thresholding,
ISODATA classification and K-means clustering
combined with flood filling (KCFFM) have been
applied (Ji et al., 2015: 327-334; Xu et al., 2021:
127180). KCFFM has shown high accuracy and sta-
bility, especially during ice periods (Xu et al., 2021:
127180). Studies have found significant correlations
between lake characteristics and meteorological pa-
rameters, emphasizing the influence of climate on
lake dynamics (Vakhnina et al., 20119: 178-182; Psh-
enichnikov, 2018: 45-53). Remote sensing has also
been used to assess water balance and volume chang-
es of steppe lakes (Magsar et al., 2021: 2051-2059).

Conclusion

This scientific paper is devoted to the study of
lakes located in the Esil WHB using satellite data
with different resolutions and spectral indices,
namely NDWI, MNDWI and AweinSh. Remote
sensing related methodologies have shown to be
highly effective in delineating and identifying water
bodies, especially when using high-resolution data-
sets comprising UAV data and Planet satellite im-
agery. These approaches ensured minimal variation
from the reference data in the form of field obser-
vations of small lakes, allowing for more accurate
delineation of shorelines and water surfaces.

The study confirmed that the choice of spectral

index and input data with optimal spatial resolution
has a significant impact on the accuracy of the re-
sults. The MNDWI and AWeinsh indices gave ex-
cellent results in regions with turbid water or wetland
vegetation, while the NDWI index showed the high-
est level of accuracy for lakes with stable hydrologi-
cal conditions. In addition, high-resolution satellite
data were found to be more effective for small and
medium-sized lakes, while medium-resolution data
were more applicable to large water bodies.

The results obtained have significant potential
for monitoring the dynamics and state of water bod-
ies, as well as for improving water management
systems. Prospects for further research include the
development of more accurate algorithms based on
machine learning methods, integration of satellite
altimetry data for comprehensive analysis, and the
study of relationships between climate change and
water system dynamics.
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YKAMbIK-KACIMUMIA CY LLUAPYALLBIAbIFbl AAABbIHbIH,
AYMATbIHAATDI XbIAbIMbIKTbIH,
KAUMATTDBIK CUTTATTAMAAAPDI

Kacnuit->KarblIk, cy wapyatublAbiFbl aAabblHAA OpHAAACKaH 47 METEOPOAOTUSIABIK, CTaHLMS GOMbIHLLA
acnantbik, 6akblaayAap 6GacTaaraHHaH 2022 bIAFA AEMIHTI opTalla TOYAIKTIK, MaKCMMaAAbl >KoHe
MMHUMaAAbI aya TeMMepaTypaCbiHbIH TOYAIKTIK KAMMATTbIK KaTapbl KAPaCTbIPbIAAbI. Aya TemriepaTypachl
TapaAyblHbIH, HEris3ri cuvnaTTamasapbl ecenTeAirn, ayaHblH opTalla TOYAIKTIK TemrepaTypacblHbIH,
0°C apKblAbl TypakThl ayblCy KYHAEPi, 3epTTey ayMarblHAAFbl TYPaKTbl as3Abl Ke3eHHiH 6acTaAybl
MeH asiIkTaAyblHbIH opTalla KerXbIAAbIK, KYHAEPI aHbIKTaAAbl. TypakTbl as3Abl Ke3eHHIH, Y3aKTblfbIH
(KYHAEp CaHbl) XK8He eki ke3eHAEeri ap TYPAI YakbITTbIK, FpaAaLMIAaPAAFbl >KbIAbIMbIK, XKaF AAMAAPbIHbIH,
caHblHa eKi Ke3eHre (acnanTblk, 6akblAayAap 6acTaaraHHaH Gactan 1973 >KbiAFa AeiiH >kaHe Kasipri
KeseH 1974 xbiapaH 6actan 2022 >KbIAFa AEMiH) CaAbICTbIPMaAbl GaFaAay >yprisiaai. 3eprreaeTit
aMaKkTblH, METEOPOAOrMUSIAbIK, CTAHUMSAAPbIHbIH, KONMWIAINIHAE KbICKQ Mep3iMAi, S9FHUM OAapAbIH
y3aKTbIFbl 5 KYHre AeliH CO3bIAATbIH XbIAbIMbIKTAp a3aifaH. KepiciHiwe, 10, 20 xaHe 30 KyHre AefniH
CO3bIAATbIH >KbIAbIMbIK, KYHAEP CaHbl alTapPAbIKTa 6CKEH, IFHU 2-AeH 6 ecere AeliH. XKaAnbl aAFaHAQ
COHFbI XbIAAAPbI >KbIAbIMBIKTbIH KOPIHIC 6epy XMiAiri apTkaH, acipece oA Kapalla, akfaH XXaHe Haypbi3
anAapblHAA aHblIK, GarkaAraH.

Ty#iH ce3aep: KAUMATTbIH ©3repyi, aya Temreparypachl, XXbIAbIMbIK, CyLLAPYaLLbIAbIK, aAa0bl.
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Climatic characteristics of thaw in the territory
of the Zhaiyk-Caspian water basin

The climatic series of daily values of average daily, minimum and maximum air temperatures from
the beginning of instrumental observations until 2022 inclusive at 47 meteorological stations of the
Zhaiyk-Caspian water basin is considered. The main characteristics of the distribution of air tempera-
tures were calculated, the dates of the stable transition of the average daily air temperature through 0
°C, the average long-term dates of the beginning and end of the stable frost period in the territory under
consideration were determined. A comparative assessment of the duration (number of days) of the stable
frost period and the number of thaws with different durations for two periods (from the beginning of
instrumental observations until 1973 and the modern period from 1974 to 2022 inclusive) was carried
out. Most meteorological stations in the region under study recorded a decrease in the number of thaw
events, which lasted up to 5 days. At the same time, the number of thaws lasting up to 10, 20 and 30
days increased significantly — from 2 to 6 times. In general, the frequency of thaws has increased, with
the following months making a particularly noticeable contribution to this increase: November, February
and March.

Key words: climate change, air temperature, thaw, water basin.
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KAnmaTnuyeckue xapakrepucTtuku oTreneAei Ha TeppuToOpUM
XKaitbik-Kacnuitckoro BoA0X03s1iMCTBEHHOro 6acceiHa

PaccmoTpeH KAMMATMUeCKMi psa e>XXeAHEBHbIX 3HAYeHWI CPeAHeCYTOYHbIX, MUHUMAAbHbIX
M MaKCUMaAbHbIX TEMMEPATYp BO3AYXa C HayaAa MHCTPYMEHTaAbHbIX HabAloAeHWn A0 2022 T.
BKAIOUMTEABHO Ha 47 MeTeopoAormyeckmx ctaHumsx >Karbik-Kacnminckoro BoAOX039MCTBEHHOMO
6acceriHa. PaccumTaHbl OCHOBHblE XapaKTepMCTUKM pacnpeAeAeHns TemrnepaTyp Bo3Ayxa, orpe-
AEAeHbl AATbl YCTOMUYMBOrO NepexoAa CPEeAHECYTOUYHOM TemnepaTtypbl Bo3ayxa vepes 0 °C, cpea-
HME MHOTrOAETHME AaTbl HayaAa M KOHLQ YyCTOMUYMBOrO MOPO3HOIro nepuoaa Ha paccmaTpmMBaemMon
TeppuTopumn. BoiMOAHEHA CpaBHMUTEAbHAS OLLEHKA MPOAOAXKMTEABHOCTH (UMCAO AHEI) YCTOMYMBOTO
MOPO3HOro neproAa M YMCAa CAyHaeB OTTerneAen C PpasAMvyHOM NMPOAOAXKMTEAbHOCTbIO 3a ABa ne-
proAa (C HayaAa MHCTPYMEHTaAbHbIX HabAOAEHUI A0 1973 . M COBpeMeHHbIN nepunoa ¢ 1974 1. no
2022 r. BKAIOUMTEAbHO). Ha GOAbIIMHCTBE METEOPOAOrMUYECKMX CTAHLMIA MCCAEAYEMOrO pervoHa
3a(PMKCMPOBAHO YMEHbLUEHME YMCAQ CAYYAeB OTTeMNeAei, NMPOAOAXKUTEABHOCTb KOTOPbIX AAUTCH
AO 5 AHeli. B TO >Ke BpemMs KOAMYECTBO OTTENeAel NMPoAOAXKMTEAbHOCTbIO A0 10, 20 n 30 aAHen
3HAYUTEAbHO YBEAMUYMAOCH — OT 2 AO 6 pa3. B ueAom yacTtoTa BO3HMKHOBEHUSI OTTEMNEeAel BO3pOoC-
AQ, MpryeM 0COBEHHO 3aMETHbIN BKAAA B 3TO YBEAMUYEHME BHOCST CAEAYIOLME MECSLbl: HOSIOPb,

deBparb 1 MapT.

KAtoueBble CAOBa: M3MEHEHMS KAMMATA, Temrepatypa BO3AyXa, OTTerneAu, BOAOXO3SMCTBEHHbIN

6accenH.

Kipicme

OJIeMHIH OapiblK aliMaKTaphIHIA ayaHBIH Op-
Tama JKBUIIBIK TeMITepaTypachIHBIH TYPaKTHl ocCyi
oaitikanyna (IPCC, 2023: 1; Feng et al., 2018:
388; Huang et al., 2016: 1131), sruu xep OeriHze-
Tl XKBUIBIHYIBIH opTaria )beupaaMsirst 0,18 °C /10
JKBULABI Kypaiael, an KazakcraH aymarbiHIa Oyl
kepcetkim 0,33°C/10 xbur. EH XKbuTIaM KBUIBIHY
emimizmin Oartpic aiimakTapma 0,54°C/10 >xputFa
neliin Oaikanmaasl (8-¢ HAIMOHAIEHOE COOOIICHHE,
2022: 491). Aya TemmepaTypacbhlHbIH >KahaHIBIK
eCyl IKOKYHE/IET1 eNeyIIi 63repiCTepre OKeill, IKCT-
peMaijibl KYObUIBICTAP/IBIH JKU1JICYi, COHBIH 1IIIHIC
KYPFaKIIBUIBIK TIEH Cy TAaCKBIHBI OI3IIH emimi3ze
MaHBI3IEI Mocenenep 0ombim oTelp (Alimkulov et
al., 2024: 271; AnumKyIoB xoHe Oackanapsl, 2024:
26; Tapoglou et al., 2019: 587; Dery et al., 2014:
228). CoHbIMEH KaTap MyHall cumaTramaiapra aya
temnepatypacslHblH 0°C aybIcy yakbITHI MEH KbI-
TBIMBIK, PSKUMIH JIe KaTKbI3yFa 0omaasl (Masrur et
al., 2024: 2214; Mupsuc, ['ycesa u ap. 2009: 101).

FBUIBIMIIAFBI <OKBUTBIMBIK) YFBIMBI €KI1YIITHI Ma-
FBIHAJA TYCiHIIpineni. AHbIKTaMara coiikec (Xpo-
MoB, MamoHnTOBa 1974: 369), KBUIBIMBIK, - OYJI aya
TEMIIEPATypPaChIHBIH KbICTA TEPIC TeMIepaTypa
HEMece TYPaKThI as3 Ke3iHAe OH MOHIepre ACHiH

keTepinyi. TypakThl as3[pl KE3E€HHIH asKTaTyblH
aHBIKTAY Ke3iHAe KOKTEeMAE KYPT KOHTHHEHTAJIb-
Ibl KJIMMAT JKaFaiblHIa MaKCUMaIAbl TeMIIepaTy-
paHbIH Tepic opTamia TOYJIIKTIK TeMIepaTypaiaH
OH MOHJEpre NCHiH KUi KOFapbUIaybl OaiKamaipl.
CoHIPIKTaH as3 Ke3eHiHIH asgKTaIyblH OpTallla ToY-
JKTIK aya TemiepaTypachliblH 0°C apKbUIbI TY-
paKThl KOKTEMI1 aybicy KyHI OOWBIHIIA aHBIKTAY
YCBIHBUIAAbI. EH KUBIHBI - aya TeMIlepaTypachIHbIH
0°C-ka aybICybl XbUIBIMBIK CKCHI aHBIK KE3CHII
aHBIKTAY.

JKBITBIMBIK ~KBICKBI JaKbUILAPABIH KbICTAY
KarnalaapblHa Tepic ocep ereli, KYypbUIbIC KY-
PBUIBIMIAPBIHBIH OCpIKTITiH TOMEHAETENl, KOJIiK
KaTBIHACHI XKaFlalapblH HalIapaaTaabl )KoHe T.0.
Y3aK yakbITKa CO3bUIFaH JKBUIBIMBIK KbIC ME3Ti-
JiHIEC ©3CHIEPIiH epyiHe >KOHE TINTi CY TacKbI-
HbIHA ©Kelnyi MYMKiH. JKBUIBIMBIK peXHUMiHjIe-
Il e3repicTep TONBIPAaK MEH CY HBICAHIAAPBIHBIH
pexumine ocep ereni. Jemek, cyblk wmesrinue
KaJbIITaCKaH Tepic Temmeparypa aschiHia Oaii-
KaJIaThIH KBUJIBIMBIK KON 3UsH Kenripeni. bakbl-
Jayjgapra CoOWKeC >KBUIBIMBIKTAPIIBIH JKHITITIHIH
e3repyiH 3epTTeyre JereH €peKIle KbI3bIFyIIbl-
JBIK OCBHI aya TeMIIepaTypachlHbIH, dcipece KOK-
TEM ailJIapbIHIaF bl )KOFapblUIaybIMEH TiKeJel Oaii-
naHbIcThl (XaMpynus, 1969: 28).
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Byn 3eprreynin makcatel JKalibik-Kacnuit cy
HIapYallbUIBIFG] aaObIHBIH ayMarbIHAAFbl KIMMAaT-
TBIH ©3repy OapbIChIHIA JKBUIBIMBIK PEKUMIHJETI
alfMaKTBIK CPEKIIEIIKTEP/II aHBIKTAay OOJIBIT TaOBI-
naapl. JKBUIBIMBIKTBI 3€PTTEY JKa3bIK ©3CHICpPIiH
KBICKbI aFbIHJIBICBIH KAJIBINTACTBIPY/1a STy POl
aTKapanbl. JKbUTBIMBIK PEKUMIHIETI ©3repicTep Cy
HBICAH/IAPbIHBIH TUAPOJIOTHSIIBIK pPEXHUMiHE ocep
eTelli, JKBUTBIMBIK Ke3€HIHIE Kap >KaMBUIFBICHIHBIH
KYPT a3arobl )kOHE TONBIPAKTHIH OeTKI KabaTTapbIH-
JIaFbl TOH KaOaThIHBIH epyi Oalikamaapl. by ke3eH-
Jep Cy PEXKHUMiHIH e3repyiHe alTapibIKTal yiec
KOCa OTBHIPHIIN, ©3€H/AEp/Ie aFbIHIBIHBIH Maiga 0o-
nybiHa acep eteni (Kopurynosa, 2019: 24; Hiyama
et al., 2022: 128; Fuks, 2023: 113). Ocpuraiimia,
JKBUIBIMBIKTBI 38PTTEY KbIC ME3T1IIIH/IC JKa3bIK ©3CH-
NEpIiH Cy pecypcTapblH TYCIHY/Ie XKoHe OacKapyaa
MaHbBI3[Bl pein aTkapaibl. JKbUIBIMBIKTBIH Maiina
00Ty IpoIIeCiH TYCiHY THAPOJIOTUSIIBIK, MOJICIIBICP-
Il o3ipiey, cy peXHMiHIH e3repyiH 0oibkay jkKoHe
KOpIIIaraH OpTaHbl KOPFay IIapaliapblH JKOCTapiay
YIIiH aca KaxerT.

3epTTey MaTepua aapbl MeH dicTepi

FeuieiMu  3epTTeyre apHaiFaH MaTepuasuap
«Kasrugpomer» PMK naiteiamaran http://ecodata.
kz:3838/dm_climat ru/ caiireiHan YKabibik-Kacmuii
Cy HIapyamrbUIBIFBl anadbiHAa opHamackan 50 me-
TEOPOJIOTUSUIBIK, CTaHIUsl OolbiHIa 2022 KblIFa
JIEHIHT] acmanThlK, OaKbUIayJIapblH TOJBIK Ke3e-
Hi YIIiH TOYJIKTIK METEOPOJIOTHSIIBIK MOJIIMETTEp
aneiHapl. Ecenteynep ap TYpii KBUIBIMBIK, TypJie-
piHIH KaWTalaHybl, KapKbIHABUIBIFBIHA KATHICTBI
xyprizingi. CoHpaif-ak, aya TeMIiepaTypachbIHbIH
TYPaKThl OH MOHIE aybiCy KYHZAEpi ayaHbIH Op-
Talma TOYINIKTIK, MaKCHUMaJJIbl JKOHE MHHHMAaJIbI
TeMIepaTypajiapbl MyparaTbIHBIH MOIIMETTepi 00-
WBIHINIA KYPri3ingi. MakcuMmanapl TemmepaTypa-
HBIH KJIMMATTBIK, KaTapiapbl, opTaiia TOYJIiKTiK aya
temnepatypachiHbiH 0°C apKbUIBI TYPaKTHl aybICy
KYHJICPIHIH KIIMMATTBIK CUTIATTaMajlaphbl, epy JTUHA-
MHUKACHI, CBI3BIKTBIK TPEHITEP TalJaHNbI. 3epTTe-
JIETiH ayMaKThIH METCOPOJIOTHSUTBIK, CTAHIIUSIIAPbI-
HBIH OpHANacybl 1-CypeTTe KepceTiireH.
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TypakTel asi3 Ke3CHIH aHbIKTay Xahpyi-
mua K. ycelHFaH omic OOWBIHINA >KYpri3iiesmi
(Xatipymus, 1969: 76). As3nbl Ke3eHHIH OachiHua
aya TeMIepaTypachlHbIH TOYJIKTIK MAKCHMYMbI Ka-
TapbhIHAH KeMIiHJE 5 KYH Tepic MOHIEP/i CaKTauThIH
KYH KaObuaaHaabl. TypakThl as3abl Ke3eHHIH Mie-
kapanapsl (TAK) kenecineit aHbIKTaza bl KE3€HHIH
OacwiHIa Oenriai O0ip KYH KaObUTIaHAIBI, COM KYH-
HeH OacTarm ToyJIriHe MaKCHMaJIbl aya TeMIiepa-
Typachl Tepic MOHAEPI KaTapblHaH KeMiHJe 5 KYH
cakranybl Tric. Ke3eHHIH COHBI opTalia TOYJIKTIK
aya TtemmeparypacbiHblH 0°C  apKbpUIBI TYPaKTHI
OH MOHTE aybICybl OOJBIN CaHaa/Ibl (TmymSO °C
KEe3eHHIH COHFBI KYHi). TypakThl as3mbl Ke3eHHIH
Y3aKThIFbl (Y ) as3 KE3eHiHAeri KyHIep CaHbl pe-
TIHJIC aHBIKTAJIA]IBI.

Keutbivbiknien kynzaep canbl (Nd) — TAK
irHae aya temreparypachiHbiH OH MoHi (T>0°C)
0ap KYHZEP JKbUIBIMBIK TipKeNTeH KYHAEp OOJbI
cananaznbl. XKpUIbIMBIK KYHAEp canbl (N) - Mak-
cuMalIIbl Temreparypa 0ip kyHHeH acmaii 0°C-tan
TOMEH TYCCE, )KBUIBIMBIK Ke3€Hi Y3/1iKCi3 OOJIbII ca-
Hamael. JKBUTBIMBIK Ke3€HIEpiHIH Y3aKTBIFBl KEeH
aykpIM/1a e3repyi MyMKiH (Oip KyHHeH Oip aiira ae-
HiH HeMece OJjaH Ja KoIl).

Aya TtemrieparypaceiablH 0°C eTeTiH KyHIEp
canpl - (NdO, ) T >0°C xone T, | <0°C Gonatsin
KYH OOJIBIN caHasabl.

TAK Ttypakteutslk, kepcetkimmi (K) MbrHamaif
(dhopmyJia OOMBIHINIA eCenTEeIi:

__ ¥rak— NdO
- ¥Tak

K * 100% (D)
MYHJIAFbl, Ym — TAK y3akteiFsr; N d— YKBUIBIMBIK-
TIeH KYHIEP CaHBbI.

KeuteIMBIK,  OonMaraH Karmaiina (aOGcomroT-
Ti TypakThl as3 ke3eHinae) K=100%, erep Kbuibl-
MBIKIICH KYHZIEp CaHBI asi3 Ke3eHIHIH Y3aKTHIFBIHBIH
JKapTBICKIH Kypaca, oraa K=50%.

3epTTey HOTHIKeIePi sKaHe 0J1apAbI TAJIKBLIAY

XKaitpik-Kacninii cy mapyambuiblFbl anaObIHbIH
ayMarbIH/a JKbUIBIMBIK CHIIATTaMaJapbIHBIH KEHic-
TIKTE TapalyblH KapacThIpallblK. Op TYpJi rpaja-
LUsIap apKbUIbl OpTalla TOYJIIKTIK aya TeMIepary-
PachIHBIH TYpPaKTHI aybicy kyHzaepi (-5 °C, 0 °C, +5
°C, +10 °C) Genrimni 0ip KBUIIBIH KIUMATTHIK epeK-
HICTIKTEPIH KOPCEeTETiH aya-paibIHBIH MaHbBI3bI
cumnarTaManapbiHa jkataabl. Oprarra TOyIiKTIK aya
temneparypachlHblH 0°C-Ka aybICybl Kap JKaMbli-
FBICBIHBIH €pTe HEMece Kell epyiMeH, TOMbIPaKThIH
keOyimeH OaiimanpIcThl (CamokoB u n1p., 2012: 162).
TAK Oacrany xoHe asKTany KYHACPiHIH Taparybl

SH/IIKKE OalIaHBICTHI, OUTKEHI O HETI31HEH EHIIK
TeMIepaTypachlHBIH ©3repyiMeH aHbIKTananbl. Ka-
PACTBIPBUIBII OTBIPFAH ayMaKTBhIH KeIl OeJIiriHje
TAK Oacranysl Ka3aH-Kapalla aijgapeiHa KeJemi.
TAK Oacramy KyHzAepi 2-cyperTe Kepcerijice, ai
asKTaIy KyHJepl 3-CypeTTe KOpCeTiIreH.

Axrebe 00mbIch OoiibiHIIa TAK opTama y3ak-
TeIFel 144 Toymikti Kypainel. TAK en epre Oacra-
ayel 1939 sxeiier 06 kazanga (PomaukoBka MC),
eH kem Oactamybl — 2012 KbUTFBI 9 XKenToKcaH/a
(Ot MC) Oaiikanapl. TypakThl as3ael Ke3eHHIH
e epre askramysl 2002 xbutrel 13 akmanga (Ask-
kyM MC), en kem asgktanysl — 1942 xpuirsl 23-24
coyipne (Axrebe MC, HoBopoccuiickoe MC, Pog-
HukoBka MC) Gaiikasibl.

Ex y3ak TypakThl as3 kezeHi 1959-1960 xbii-
nap apanbsirbinna  Koc-Icrek, HoBopoccuiickoe,
PonnukoBka MC-na OGaiikanael sxoHe 184 kyHmi
Kypazabl. TypakThl asi3/1bl KE3CHHIH €H KbICKa Y3aK-
TeIFel 2001-2002 xputgap kezeHinme Askkym MC
OaifkabIn 78 TOYIIKTI Kypabl.

Bareic KazakcTan oOJBICHI OOWBIHIIIA TYPAKTHI
as3pl Ke3CHHIH opTama y3akThiFel 131 ToymikTi
kypanbl. Ken sxarmaiina bateic Kazakcran o0JibI-
CBIHJIa TYPAKTHI asi3]1bl KE3CHHIH OacTarybl Kapaiia-
HBIH OipiHIII KOHE eKiHIII OHKYHAITIHAE, asKTaTybl
HAYPBI3/IbIH CKiHII JKOHE YIIIHII OHKYHAIriHIE
Oaiikamasel. TypakThl as3/1bl KE3€HHIH €H epTe Oac-
taiysr 1976 xputrsl 13 kazanma (SlaBapreBo MC,
Axcait MC, Opan MC, Kamenka MC, IlIsiHFBIpIAY
MC), en kem Oacramysl — 2010 xbuUTFBI 4 KaHTap-
na (Ypna MC) opera anael. TAK eH epre askramys
2002 xwpuiaeiH 5 akmaneiHAa (Ypaa MC), eH ke
asikraimysl — 1942 sxpuiesl 18 coyipae (Axcait MC,
eraFeipiiay MC) 6aiiKa sl

EH y3ak TypakTsl as3nbl kezeH 1951-1952 xbii-
nap apanbirsinga Opan MC-na Gafikansin 172 toy-
nikti KyparaH. TAK eH KpICKa Y3aKTHIFBI 57 TOYIIK-
Ti Kyparn, Opaa MC, JKenibexk MC-na 2015-2016
JKBIJIJIap apalIbIFbIH/IA OPBIH aJIFaH.

ATbIpay OOJBICEI OOMBIHIIIA TYPAKTHI as3/IbI Ke-
3€HHIH opTaiia Y3aKThIFbl 114 TOyNmiKTI Kypaisl.
By xe3eHHiH eH epte 6actamysl 1976 sxbpuibl 14 Ka-
3arga (Carpiz MC), e kem 6actamybl 1947 KbUThl
12 xanrapaa (I"artomrkuao MC) 6aiikanael. TAK eq
epre askTaimysl 2020 xbpUTFE 26 KaHTapaa (ATeipay
MC), en kem agxraimysl — 1954, 1957, 1987, 2005
xoutapel 06 coyipae (Munep6op MC, Kapabay
MC, Carp1z MC xone ATteipay MC) OpbIH ajjbl.
En y3ak TAK 1953-1954 xeunaper Kapadbay MC-
na Oaiikanel xoHe 163 Toymikti Kypansl. CoHaii-
aK ©H KbICKA Y3aKTBIFBl 35 TOYIIKTI KYpaJbl KOHE
2015-2016 xbiimap keseninge Ateipay MC xoHe
Tauromkuao MC Oalikasiasl.
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MasnrbicTay 00mbicel Oolipinma TAK opramra
Y3aKTBIFBI 82 TOYIIKTI Kypaiibl, €H epTe 0acTaiybl
1976 xpuiel 17 kazanga (Cam MC, Tipek MC), ex
ke Oacramysl — 1980 xbutel 22 aknanga (Popt
[lesuenxo MC) 6aiikanasr. TAK eH epre askTamys
2004,2007, 2019 sxpuimapst 03 kanTapaa (AKKYIBIK

507 B

MC, Kymanet MC, Axray MC), eH Kelll asiKTaTysl
askTaimysl — 2003 xbutet 02 coyipinge (beitney MC)
Oaiikanel. EH y3ak TAK 1953-1954 xbiinap apa-
neireiHga Cam MC-a Gaiikansl sxeHe 152 kyHmi
Kypanabl. ATl eH KbICKa Y3aKThIFbI 4 TOYIIKTI Kyparl,
2006-2007 xbuigapaa Akray MC Oadkaipl.
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as3/bl KEe3CHHIH 0acTaybIHBIH OpPTaIlla KOIDKBUIIBIK KyHICSPI

0°C-ka TypakThl Ty Mep3iMAepiHiH KBUDKYBI-
Ha BIKIMAJ eTeTiH cebenTepiH Oipi aHTPONMOTCHIIK
(bakTOpMeH Koca IUPKYIISIHS KaFAalTapbIHbIH 63-
repyi 6onysr mymkin (LkmsieB u ap., 2011: 44). Ka-
pacThIpbUIbI OThIpFaH ayMakTarbl TAK y3aKkThIFbI
(xyHzaep caHbl) 4-CypeTTe KOpPCETUIreH.

1974-2021 >xplnaap apajblFbIHIAFbl aya TEM-
neparypacsl Typaibsl MamiMerTepai tannay 1973
JKBUTFA ACHIHT1 Ke3€HMEH caabICThIpFanaa JKabIk-
Kacnuit cy mapyambuiblFbl anaObIHBIH OapiibiK
JEPIIK METCOPOJIOTHUSIIBIK, CTAHIMSUIAPBIHAA OC-
KCHJITTH KOpceTTi, acipece aya TeMIlepaTrypachl-
HBIH KapKBIHbI )KOFAPBIJIAyhl aKIaH XKOHE HAYPbI3
aitnapsiHa tuecini (Bromnerens, 2023: 75). Kep
OeTiHmeri aya TeMIepaTypachIHBIH >KOFapbhLIAybI
KBUTBIMBIKTAP/IBIH JKHIJIITT MEH KapPKbIH/bLIbIFbI-
HBIH JKOFapblUIaybIMeH Oipre Kypyi MymKkiH. Hay-
pBI3-coyip ainapbiHaa OaiikainFaH KBUIBIMBIK Kap

84

KaOaThIHBIH JKBUTYJJaH KOPFANTHIH KACHETIHIH ©3-
repyiHe, ai oJI, 03 Ke3eriHjae, TONbIPaKThIH TePMHU-
KabIK KyHine ocep eremi (OcokwH, COCHOBCKUI
2014: 72).

BaTeic afiMakTa TYpakThI as3abl Ke3eHHIH Oac-
TaJXybIH OUIAIPETiH opTama TOYJIIKTIK TeMIepary-
panbiH 0 °C-TaH TOMEH TYPaKTHl TOMEHACYI Ka3aH
allbIHBIH COHBIHJIA OaiiKasiajpl, KOKTEMJIE OopTalia
TOYIIKTIK aya TemriepaTypackiabiH 0°C-TaH koFa-
phlIay yakbIThl COyip alibIHBIH OachbiHa cOlKec Ke-
neni. COHIBIKTAH KBUIBIMBIKTAp OalKamybl MyM-
KiH Tepic TeMIiepaTypa Ke3eHi peTiH/ie KapaliajiaH
HAypbI3Fa JEHIHTT apaiblK alblHJbl. JKBITBIMBIK
peKUMIHIETi e3repicTepai Oaramay YLIiH aitnmap
OOMBIHINA KXBUTBIMBIK KYHACP CaHbl (KaparmamgaH
HaypbI3Fa JIeHiH), COHJaW-aK ®pTYpPJi Y3aKThIK
rpajanusIapblHIAFbl JKBUIBIMBIK (KYHIEP) CaHbI
KapacTBIPBUIIBL.
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5-cypert — XKaiipik-Kacnuii cy mapyanibuibiFbl 0acCelHIHIH METEOPOJIOTHSITBIK, CTAHIUSUTAPBIHA KBUTBIMBIK KYHJIEP CaHbI



Kaitpik-Kacrmit Cy H1apyaniblIbIFbI aJ'Ia6BIHBIH ayMarbIHJarbl JXbUIBIMBIKTBIH KIIMMATTBIK CUIIaTTaMaJjlapbl

Batpic aiiMakTbiH 00nbIcTaphl OolibiHIIA 1974-
2021 xwpUHapaarsl Kaszipri KE3CHIET1 KBUTBIMBIK
KYHZEpiHIH opTalia caHbl KeHICTiK OoibIHIIA Oip-
KeJIKi eMec. 3epTTey aiMaFbIHJaFbl METEOpOJIO-
THSUTBIK, CTAHIMSJIAPBIHIA JKBUIBIMBIK KYHICPIHIH
opraia caHbl 7-7eH 21 KyHre JeHiHri apaibIKThl
Kypaitapl. JKbUIBIMBIK KYHJIEP CAHBIHBIH KOIKBLI-
JIBIK, )KYPICIHEH OHBIH KaWTalaHybl Ka3ipri Ke3eHIe
(1974-2021) apTkanbid kepcerei. KbUTbIMBIK KYH-
JIep CaHBIHBIH CBI3BIKTHIK TPEHJ KOd(h(OUIINEHTIHIH
TapanyblH/a alTapibIKTail e3repicTepAiH Kapalia,
aKIaH XoHe HayphI3 aijapblHa COWKEC KEJETiHIi-
ri" kepcereai. Ocipece Oy ypaic bateic Kasakcran

1-kecte — OPTYPIIi Y3aKTHIKTAFBI KbUIBIMBIKIIEH KYHJIEP CAHbI

OOJIBICBIHBIH, METEOCTAHIMSIIAPhIHIA OalKaJFaH.
Kapama aiteraga 1974-2021 xeimgap Ke3eHIHIET]
CBI3BIKTBIK TPEeH[ KO GHUIMEHTI Tepic MOHIE, Hay-
pei3za kepicinime oH MoHre ue (Cyper 5).

AkTe0e 00JIBICHIHIAa OpHATACKAH METEOPOIOTHsI-
JIBIK, CTAHIMSUIAPABIH KOTIIUTITiHAE TPSH/ITiH TOMEH-
Ieyl Kaparma aibeiHga Oalfkamambl, al OH TPEHITEP
OHIPJIIH COJITYCTITiH/IE OpPHAIACKAH METSOCTAHITUS-
Japna HaypbI3 aiibiHa TipkenreH. OHTYCTIKTe OpHa-
JIacKaH CTaHIMsUIap/a Jla OH TPEHITEp aKIaH aifbiHa
KBUDKBIFaH. AThIpay OOJIBICBIHIA OPHAJIACKAH Me-
TEOCTaHIMSITApAa Ka3ipri Ke3eH e aKIaH aibIHIaFbI
JKBUIBIMBIKTAp caHbl apThin keneni (Kecre 1).

MeTeoposIorHsLIbIK K Op TYPJIi Y3aKTBIKTAFBI KbIJIBIMBIKTAP CAHBI
e3eH
CTaHIHA 0-5 kyH 6-10 xyH 11-15 kyn 16-20 xyu 20-30 kyH
1939-1973 15 9 7 4 0
Axcait
1974-2021 8 16 13 8 1
1940-1973 11 8 4 4
Opan
1974-2021 8 7 11 11
1941-1973 5 2 10 4
Ypna
1974-2021 4 6 8 12 6
1940-1973 8 5 10 4 6
Taiinak
1974-2021 5 11 8 8 9
1940-1973 13 7 1 4
IIsHFBIpay
1974-2021 10 17 3 8
1940-1973 11 5 4 7
Yanaeso
1974-2021 6 14 7 13
1940-1973 15 5 4 2
Axrebe
1974-2021 11 15 11 8 3
1940-1973 15 7 9 1 2
Maptyk
1974-2021 13 14 10 6 4
1940-1973 11 9 5 3 5
HoBoanekceeBka
1974-2021 12 8 11 8 8
Kapa6 1940-1973 21 7 3 1 2
apabyrak
pavy 1974-2021 22 13 5 4 3
1940-1973 11 11 5 3 3
blpre13
1974-2021 18 15 8 5 1
1936-1973 16 9 9 3 0
(017130
1974-2021 16 14 11 3 3
K . 1938-1973 18 9 5 3 0
apaybUIKeI Il
pay 1974-2021 12 19 12 4 0
1936-1973 10 12 4 8 4
Artbipay
1974-2021 5 14 11 6 10
1936-1973 8 7 6 8 8
INanromkuHO
1974-2021 7 8 11 6 12
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Y3akteirsl 16-20 kynre sxoHe 20-30 KyHre co-
3BUTFAH JKBUIBIMBIKTAp CaHbl 1973 KbITFa mehiHTi
KEe3CHMCH CaJIbICTBIPFaH/a €Ki ece Kol Oaiikaabl.
Opat METEOPOTOTHSITBIK CTAHITMACKIHAA 1973 KblT-
Fa JICWIHT1 Ke3eHJIe Y3aKkThIFbl 16-20 xone 20-30
KYH OOJIaThIH JKBUIBIMBIKTAP CaHBI 4 peT Oalfkaica,
an 1974 xpuiiaH KeHiHT1 Kazipri Ke3eH e 0JIap IbIH
cansbl 11-re meifin ecti. YamaeBo MeTEOPOTIOTHSITBIK,
craHnusicbiHaa 1973 xpuTFa EHiHTI Ke3eHIe Y3aK-
THIFEI 16-20 KYH OOJaTHIH JKBUTBIMBIK, YKaFJaiiaphl-
HBIH caHbI 4 peT, an 1974-2021 xpuinap Ke3eHiHe
— 7 per Oaiikanca, y3akTeIFel 20-30 KyH OOJaTHIH
JKBUTBIMBIKTAp caHbl 1940-1973 xpuinap Ke3eHiHze
— 7 pet, an 1974-2021 xbutnap ke3eHinge — 13 pet
OpBIH aJIFaH.

KopbIThIHABI

XKaiibik-Kacnnii cy mapyanbuibIFbl anaObIHbIH
477 METCOPOOTHUSIIBIK, CTAHITUSCHIHBIH MOJIIMETTe-
piHe colikec JKbUTBIMBIKTAp IbIH HET13T1 CHIaTTama-
napsl 3epaeneHai. COHFBI XKbUIAApAA OPBIH aJIbII
JKaTKaH KIMMATTBIH ©3Tepyl KbUIBIMBIK PEXHMi-
HIH e3repyiHae Je ocep eTkeH. KapacThIpbuUIbIT

OTBIpFaH alMaKTBIH OapiblK METEOPOIOTHSIIBIK
CTAHIUSATAPBIHJIA Y3aKTBIFBl 5 KYHTE JIEHIHTI KbI-
JBIMBIKTAp CaHBIHBIH a3arobl Oaiikananbl. Y 3aKThI-
re1 10, 20, 30 xyHTe ACHIHTI JKBUIBIMBIK JKaFIaii-
JapbIHBIH CaHbl KepiciHme 2-1eH 6 ecere AeHiHri
OCy TEHJICHIIUSACHIH KOpCeTTi. JKaIbl KbITBIMBIK
KaFJainapblHbIH KalTaJaHFBIIITHIFB OCIT Keei,
acipece oJ Kapaia, aKkIaH )KoHe HaypbI3 ailTapbiH-
Jla aHbIK OalKaiFaH.

3amaHayW KJIUMaT e3repici KOHTEKCTIH/IE KbI-
JTBIMBIKTBI Oaraliay KJIMMATTBIH ©3repyiH Oakbl-
JaynbIH MaHBI3IEI Oip Oeimiri OOMBIT TaOBLTAIEI.
JKBIIBIMBIKTBIH JKHITITT MEH KapKbIHIBUIBIFBIHBIH
e3repyi METEOpOJIOTHSUIBIK MapaMeTpiIepiHiH KoT-
KBUIABIK PEKIMIHZAETT e3repicTepli aHbIK Kepce-
temi. TAK KbUIBIMBIKTap KOKTEMTi Cy TaCKBIHBIH
TYIBIpaThiH (akTopiapAbIH Oipi, SFHU ©3€H aFbIH-
JIBICBIHBIH PSKUMIH alTapIIbIKTal ©3repTyl MYMKIH.
3epTTey KOPBITHIHABIIAPBI MPAKTUKAIBIK TYPFBIAAH
KaparaHJa Cy pecypcTapbiH 6ackapy MeH Ooinkayia
aca MaHpI3/1bl, ce0e0i KBUIBIMBIKTBIH ©3CH aFbIH/IbI-
CBIHA BCepiH Oaranay KyTUIeTiH e3repiciH Oomkayra
JKOHE CY TACKBIHBIHBIH aJJIbIH ajly IIapanapbliH Ka-
OpUIIayFa MYMKIHIIK Oepei.
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PHYSICOCHEMICAL CHARACTERISTICS
OF THE MAIN RIVERS OF THE CENTRAL PART
OF THE CHUI REGION OF KYRGYZSTAN

This article examines the physicochemical characteristics of the main rivers in the central part of
the Chui region, which is important for assessing the state of water resources in the region. The analysis
includes the study of the chemical composition of water, pollution levels, as well as physicochemical
parameters such as pH, temperature, dissolved oxygen content, mineralization, etc. The results of the
study allow us to identify trends in water quality changes depending on anthropogenic load and climatic
factors. The physico-chemical analysis of the main rivers in the central region of Chui oblast revealed
that the concentration of heavy metals is below the maximum permissible concentration (hereinafter
referred to as the MPC). The concentration of cadmium was found to be relatively high in the Ala-Archa
river. With regard to cation concentration, the maximum allowable concentration (MAC) of magnesium
was exceeded in the Sokuluk-2 river (9.39 mg/l, 03.18). The water samples from the Alamedin River and
the Sokuluk River exhibited relatively elevated levels of sodium. The Sokuluk River. The Sokuluk River
exhibited relatively elevated calcium concentrations. The concentration of hydrocarbonates, fluorides,
chlorides, nitrates and sulphates in the river waters of Chui oblast analysed in this study was below the
maximum allowable concentration (MAC). Fluoride levels were found to be elevated in both the Sokuluk
River and the Chui River. The Sokuluk River and the Ala-Archa River. In conclusion, the findings of this
study provide a foundation for further environmental assessments and the formulation of water manage-
ment strategies.

Key words: physicochemical characteristics, ions, heavy metals, Sokuluk river, Alamedin river, Ala-
Archa river, Chui Region, Kyrgyzstan.
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20pTanblk, A31si IKOAOTMS XKSHE KopLLUaFaH opTa FblIAbIMM-3epTTey opTaAbifbl, bilukek K., Kbipfbi3 Pecny6ankachl
3KpIpFbi3 Pecnybankachl YFA-HbiH M.M. AabilueBa atbiHAAFbl [€0AOMMS MHCTUTYThIHbIH, reorpacdust 6eAimi,
biwkek K., Kbiprbi3 Pecrnybamkachi
*e-mail: sirin.89@mail.ru
KbipFbiacTaHHbIH, LLIy 06AbICbI OpTaAbIK, GOAIriHIH,

Herisri e3eHAepiHiH, PU3MKa-XMMMSIABIK, CUNaTTamachl

bya mMakanapa LUy o0OAbICbIHbIH OpPTaAblk, GOAIFIHAEr HEri3ri e3eHAEpPAIH (OUBMKA-XUMUSIAbIK,
cunatTamanapbl 3epTTeAeAi, OYA aniMakTblH Cy PecypcTapbiHblH XXaFAarbiH 6aFaAay YLiH MaHbI3AbI.
Tanpay CyAblH XMMMUSABIK KYpPaMblH, AAQCTaHy AeHremiH, coHaain-ak, pH, Temnepatypa, epireH
OTTEriHiH MOALLEpi, TY3AbIAbIK >XOHE T.0. CUAKTbI (U3MKAAbIK-XUMMSABIK, MAPAMETPAEPAI 3EPTTEYAI
KaMTUABI. 3epTTey HOTMXKEAEPi aHTPOMOrEHAIK KYKTEME MEH KAMMATTbIK, (DaKTopAapFa GaiAaHbICTbI
Cy canacblHblH ©3repy TEHAEHLMSAAPbIH aHblKTayFa MYMKIHAIK 6epeai. LLly OBAbICbIHbIH OpTaAbIK,
arMarbIHAAFbI HETI3ri ©3eHAEPAIH (PM3MKA-XMMUSIABIK, TaAAQYbl ayblp METAAAAPAbIH, KOHLEHTPALMSIChbI
LLEKTi pyKcaT eTiAreH KoHueHTpaumssaH (byaaH api — LLIPK) TemeH ekeHairi aHbIKTaAAbl. AAa-Apluaaa
KAAMMIMAIH CaAbICTbIPMaAbI TYPAE >KOFapbl AeHreii 6ankasabl. KaTMoHAAP KOHLEHTPaUMsChbl 60ibIHLLIA
CoKyAYK-2 ©3eHIHAE MarHUIAAIH LIEKTI PyKCaT eTiAreH KOHUEeHTPauUsICbiHaH acbin KeTyi 6ankasabl (9,39
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03,18). CyaafFbl HaTPUIMAIH CaAbICTbIPMAAbl >KOFapbl MaHAepi AraMeAauH e3eHiHAe oHe COKYAbIK,
e3eHiHAe aHbIKTaAAbl. CaAbICTbIPMaAbl TYPAE >KOFapbl KaAbUmii MeHAEpi COKYAYK ©3eHIHAE TipKeAAI.
LLly 06AbICbIHAQ 3€PTTEArEeH 63eH CyAapblHAQ TMAPOKAPOOHATTapAbIH, (PTOPUATEPAIH, XAOPUATEPAIH,
HUTPaTTAPAbIH XKaHe CyAbaTTapAbiH MeAwepi LLIPK TemeH aeHrenae 6ankasabl. COKYAYK ©3eHIHAE
>koHe Aaa-Apua e3eHiHAE (PTOPUATEPAIH >KOFapbiAaybl Gankasabl. OCbiAanLLa, OCbl 3€PTTEYAIH HOTU-
>KeAepi OAAH 8pi IKOAOTUSIAbIK, GaFaAayFa >KeHe Cy pecypcTapbiH 6ackapy CTpaTerusirapbii a3ipAeyre
Heri3 60Aa araAbl.

Ty#Hin ce3aep: PU3MKa-XMMUSIABIK CUMaTTaMaAap, MoHAAp, ayblp MeTaaaap, CokyAyk e3eHi, Ana-
MEAMH e3eHi, AAa-Apua e3eHi, LLly o6Abicbl, KbipFbi3cTaH.

C.C. Koxokyao"?", C.K. AramaHoB??,
C. Ababixkanap yyay?>?, I'.T. Taaranbekosa’
TAabopaTopus MHKEHEPHOI 1 BKOAOTMYECKOM reOAOrMM MHCTUTYTA reoAorum
um. M.M. AabiweBa HAH Kbiprbizckoit Pecry6amku, 1. buikek, Kbiproisckas Pecrnybanka
2Hay4HO-MCCAEAOBATEAbCKMIA LLEHTP IKOAOTMK 1 OKpY>KatoLLert cpeabl LleHTpaabHOM A3uu,
r. buwikek, Koiproidckas Pecny6anka
30T1aeA reorpacdpum MHctutyta reororum um. M.M. Aapiwesa HAH Kbiprbidckon Pecry6amku,
r. buwkek, Koiproidckas Pecny6anka
*e-mail: sirin.89@mail.ru

D®KU3MKO-XMMHYECKMe XapaKTepUCTUKU OCHOBHDIX peK
LeHTpaAbHOM YacTu Yyiickoit o6AacTu KbiprbizctaHa

B AaHHOWM CTaTbe MCCAEAYIOTCS (PU3MKO-XMMMUYECKME XapaKTEPUCTUKM OCHOBHbIX PeK LLeHTPaAb-
HOWM YacTh Yynckon 06AacTu, YTO UMEET BaXKHOE 3HAYEHUE AASI OLEHKM COCTOSIHUSI BOAHbIX PECYPCOB
pervoHa. AHaAM3 BKAIOYaeT B Cce6sl M3yueHre XMMUUYECKOro COCTaBa BOAbI, YPOBHS 3arpsi3HeHus), a
TaKkxXe (PU3NKO-XMMMYECKMX MapamMeTpoB, Taknx Kak pH, TemnepaTypa, coaep>kaHue pacTBOPEHHOIO
KMCAOPOAQ, MMHEPAAM3ALMS U T.A. B xoae n3yueHns un3nKo-xMMMYECKMX NokKa3aTeAelrt OCHOBHbIX
peK LeHTpaAbHOM YacTu YyicKorn 06AACTM BbISIBAEHO, YTO KOHLEHTPALIMS TIXKEAbIX METAAAOB HUXKE
NpeAeAbHO AOMYCTUMOM KoHUeHTpaumn (aaree — MAK). OTHOCUTEABHO BbICOKME YPOBHM KaAMMS
oTMeueHbl B Aaa-Apuye. o KOHUeHTpaumm KaTMoHOB, npesbieHre NMAK MarHns oTMeueHo Ha peke
CokyAyk-2 (9,39 mMr/a, 03.18). OTHOCHMTEABHO BbICOKME 3HAYEHUS HATPUS B BOAE ObIAM ONPEAEAEHbI B
p. AramearH 1 CokyAyk. OTHOCUTEABHO BbICOKME 3HaUeHMSs KaAbLMs 3apmkcrpoBaHbl B p. COKyAyK.
CoaepikaHue ruApokapboHaToB, (DTOPUAOB, XAOPUAOB, HUTPATOB U CyAb(ATOB B MCCAEAOBAHHbIX
peuHbix BoAax Yynckoit o6aacTv Habatoaaroch Huxe MAK. MNoBblwieHHoe 3HaveHre (TOPUAOB OT-
mMeueHo B p. CokyAyk v B p. Ara-Apya. Taknum 06pa3om, pe3yAbTaTbl AQHHOIO UCCAEAOBaHMUS CAYKaT
OCHOBOWM AASl AQABHEMLIMX 3KOAOTMUYECKMX OLEHOK M Pa3paboTKu CTpaTerui ynpaBAeHWs BOAHbIMM
pecypcamu.

KAloueBble cAoBa: PU3MKO-XMMNYECKME XapaKTEPUCTUKM, MOHbI, TIXeAble MeTaAAbl, peka Coky-
AYK, peka ArameamH, peka Aaa-Apua, Yyrckast o6AacTb, KbiprbicraH.

Introduction

River waters vary in their chemical composition.
Water quality is influenced by the hydrogeological
and hydrochemical characteristics of the river basin.
Water composition is influenced by precipitation,
snowmelt and tributaries flowing into a larger river,
groundwater and anthropogenic influences.

Industrial development, agricultural intensifica-
tion, urban growth and a careless attitude towards
nature are leading to an increase in the mineralisa-
tion and pollution of freshwater sources. As a result,
natural waters in certain parts of watercourses may
not meet the legal requirements for their intended
use. A necessary condition for their use is the com-
pliance of the qualitative and quantitative composi-

tion of waters with the standards for waters of their
intended purpose (Giri S., 2021).

The arid climate zone in which Kyrgyzstan is
situated is one of the factors that, in modern Kyrgyz
society, has led to an increasing recognition of water
resources as a significant national asset.

At present, the Kyrgyz Republic utilises a mere
12-17% ofits total water resources, with 90% of this
amount being allocated to irrigation. A considerable
proportion of the extracted water is lost during utili-
sation as a result of the substandard technical con-
dition of irrigation and water distribution systems,
equipment deterioration, the absence of water-sav-
ing technologies and the lack of drainless water sup-
ply systems (Nuralieva N.M., 2022; Raimbekov K.
et al., 2023).
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The most significant environmental concern is
the contamination of surface and groundwater in
the Chui Valley and industrial areas of the southern
region. This is due to the lack of centralized sewer-
age systems and treatment facilities in many small
towns and regional centers across the country. Lo-
cal pollution of open water bodies is caused by an
increase in the discharge of pollutants, insufficient
attention to the methods of storage, processing, and
disposal of industrial and household waste, and a
lack of awareness regarding agricultural produc-
tion practices.

The relevance of this topic is due to the grow-
ing threats associated with climate change and in-
creasing anthropogenic load on water resources.
The central part of the Chui region is an important
ecosystem region, where rivers play a key role in
maintaining biological diversity and providing the
population with water. Understanding the physical
and chemical characteristics of rivers is necessary
for developing water management strategies, pro-
tecting ecosystems and improving the quality of life
of the local population.

Methodology

The research methodology includes an inte-
grated approach combining field and laboratory
methods. During the field studies, water samples
were collected from the main rivers of the region in
different seasons to account for seasonal changes.
Laboratory analyses were carried out to determine
the main physicochemical parameters, such as pH,
dissolved oxygen content, total hardness and con-
centration of pollutants. Statistical methods were
used to analyze the data, which made it possible to
identify relationships between various factors and
assess the degree of pollution of water bodies.

The water quality indicator was the compliance
of the values of physical characteristics and the con-
tent of chemical elements with the maximum per-
missible values (MPV) and concentrations (MPC)
in accordance with the Law of the Kyrgyz Republic
of May 30,2011 No. 34 “Technical Regulations “On
the Safety of Drinking Water” as amended by the
Law of the Kyrgyz Republic of April 28, 2017 No.
67, and the Hygienic Standards “Maximum Permis-
sible Concentrations of Chemicals in the Water of
Water Bodies for Domestic, Drinking, and Cultural
and Domestic Water Use” (approved by the Resolu-
tion of the Government of the Kyrgyz Republic of
April 11,2016 No. 201) (Law of the Kyrgyz Repub-
lic, 2011). The requirements of the World Health
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Organization (WHO) (World Health Organization,
R2017) and standards of other countries (Hygienic
standards, 2003; Hygienic standards, 2016; The
Sanitary Rules, 2003) were used for comparison.

Results and discussions

Physicochemical characteristics of the Sokuluk
river, the Alamedin river, and the Ala-Archa river.
It is notable that critical environmental situations,
which are typically characterised by salinisation,
pollution and the depletion of water resources and
soils, are prevalent across the majority of the terri-
tory of the republic. The principal causes of these
issues are the increase in the quantity of untreated
wastewater discharged into the environment, the in-
adequate recycling of industrial and domestic waste,
the decline in agricultural production practices, and
the unsatisfactory conditions for the storage and
processing of residual pollutants.

The Sokuluk, Alamedin and Ala-Archa rivers
represent significant waterways within the Chui re-
gion. The rivers serve as a source of potable water
for the region and are utilised for irrigation purposes.
The findings of the water sampling and subsequent
quality analysis of these rivers are presented in the
following tables (Table 1-3).

At the sampling point Sokuluk (1): The spe-
cific conductivity does not exceed the MAC, the
maximum is 169.0 uS/cm, and the minimum is 64.0
uS/cm. The dissolved oxygen does not exceed the
MAUC, the maximum is 8.80 mg/l, and the minimum
is 1.57 mg/l. The total hardness does not exceed the
MAUC, the maximum is 114.32 mg/l, and the mini-
mum is 41.96 mg/1.

At the sampling point Sokuluk (2): The specific
conductivity does not exceed the MAC, the maxi-
mum is 278.0 puS/cm, and the minimum is 148.0
uS/cm. The dissolved oxygen does not exceed the
MAUC, the maximum is 9.54 mg/l, and the minimum
is 0.61 mg/l. The total hardness does not exceed the
MAC, the maximum is 162.24 mg/l, and the mini-
mum is 72.67 mg/I.

At the sampling point Alamedin (1): The spe-
cific conductivity does not exceed the MAC, the
maximum is 187.8 uS/cm, and the minimum is 70.0
uS/cm. The dissolved oxygen does not exceed the
MAC, the maximum is 7.81 mg/l, and the minimum
is 1.14 mg/l. The total hardness does not exceed the
MAUC, the maximum is 91.83 mg/l, and the mini-
mum is 47.54 mg/I.

At the sampling point Alamedin (2): The spe-
cific conductivity does not exceed the MAC, the
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maximum is 236.7 puS/cm, and the minimum is 84.0
uS/em. The dissolved oxygen does not exceed the
MAC, the maximum is 9.30 mg/l, and the minimum

is 1.75 mg/l. The total hardness does not exceed the
MAC, the maximum is 125.92 mg/l, and the mini-
mum is 53.68 mg/I.

Table 1 — Physicochemical characteristics of the Sokuluk river, Chui region, data for May 2016, May 2017, August 2017, March

2018

Sampling | Sampling | Temperature, | UG, | Disoved | puioiey | hardness, | indes (pFD,

location date C uS/em oxygen, mg/l mg/l pH units
Sokuluk (1) 05.16 6,02 169,0 8,80 clean 82,12 8,41
Sokuluk (1) 05.17 13,75 166,0 1,57 101,69 7,69
Sokuluk (1) 08.17 10,49 64,0 1,88 clean 41,96 8,99
Sokuluk (1) 03.18 4,16 136,0 8,13 clean 114,32 8,22
Sokuluk (2) 05.26 263,0 8,96 cloudy 132,92 7,90
Sokuluk (2) 05.17 21,46 278,0 0,61 cloudy 141,43 7,90
Sokuluk (2) 08.17 19,22 148,0 1,8 cloudy 72,67 8,20
Sokuluk (2) 03.18 5,83 205,0 9,54 cloudy 162,24 7,93

Table 2 — Physicochemical characteristics of the Alamedin river in Chui region, data for May 2016, May 2017, August 2017, March

2018
Slamp!ing Sampling Temp;erature, con?(ll)lf:givci ty, Dissolved Turbidity harll:g:;lss, .Hydrogen
ocation date C uS/em, oxygen, mg/l mg/l index (pH)
Alamedin (1) 05.16 9,2 187,8 4,62 clean 81,75 8,56
Alamedin (1) 05.17 9,55 111,0 1,14 clean 81,16 7,33
Alamedin (1) 08.17 8,33 70,0 2,06 clean, cloudy. 47,54 9,66
Alamedin (1) 03.18 4,43 112,0 7,81 clean 91,83 7,68
Alamedin (2) 05.26 14,1 236,7 4,80 cloudy 104,41 8,00
Alamedin (2) 05.17 10,28 170,0 1,75 cloudy 118,31 7,39
Alamedin (2) 08.17 10,14 84,0 1,8 clean 53,68 8,75
Alamedin (2) 03.18 4,96 162,0 9,30 cloudy 125,92 7,85

Table 3 — Physicochemical characteristics of the Ala-Archa river in Chui region, data for May 2016, May 2017, August 2017, March

2018
Slamp!ing Sampling Tempfrature, cor?(li)lfg?vcl ty, Dissolved Turbidity hazg;aelss, 'Hydrogen
ocation date C uS/cm, oxygen, mg/l mg/l index (pH)
Ala-Archa (1) 05.16 7,07 94,0 7,38 40,48 8,70
Ala-Archa (1) 05.17 9,15 65,0 0,22 clean 40,35 7,05
Ala-Archa (1) 08.17 7,09 36,0 2,09 clean 27,22 10,29
Ala-Archa (1) 03.18 2,43 57,0 6,82 clean 43,35 7,21
Ala-Archa (2) 05.26 12,28 197,0 8,76 cloudy 99,60 8,64
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Continuation of the table

. . Specific . Total
Samp}lng Sampling Tempuerature, conductivity, Dissolved Turbidity hardness, _Hydrogen
location date C oxygen, mg/l index (pH)
pS/cm, mg/1
Ala-Archa (2) 05.17 12,76 171,0 0,26 cloudy 114,98 7,36
Ala-Archa (2) 08.17 12,76 68,0 2,24 clean 41,66 8,86
Ala-Archa (2) 03.18 3,96 108,0 9,08 clean 87,62 7,76

At the sampling point Ala-Archa (1): The spe-
cific conductivity does not exceed the MAC, the
maximum is 94.0 uS/cm, and the minimum is 36.0
uS/cm. The dissolved oxygen does not exceed the
MAC, the maximum is 7.38 mg/l, and the minimum
is 0.22 mg/I. The total hardness does not exceed the
MAC, the maximum is 43.35 mg/l, and the mini-
mum is 27.22 mg/l.

At the sampling point Ala-Archa (2): The spe-
cific conductivity does not exceed the MAC, the
maximum is 197.0 uS/cm, and the minimum is 68.0
uS/cm. The dissolved oxygen does not exceed the
MAC, the maximum is 9.08 mg/l, and the minimum
is 0.26 mg/I. The total hardness does not exceed the
MAC, the maximum is 114.98 mg/l, and the mini-
mum is 41.66 mg/l.

Heavy metals. Of the heavy metals, the con-
tent of zinc (Zn), copper (Cu), lead (Pb), cadmium
(Cd), and the toxic semimetal arsenic (As), total and
hexavalent chromium (Cr) in river waters was stud-
ied. Tables 4 to 6, shows the metal content values,
expressed in micrograms per liter (ug/l), with the
exception of chromium, which is determined in mil-
ligrams per liter (mg/1).

Here is a brief description of the dangers associ-
ated with these metals when they are present in high
concentrations in drinking water sources and when
they enter the human body in excess. Excess zinc
can unbalance the metabolic equilibrium of other
metals. Imbalance in the zinc/copper ratio is the
main causative factor in the development of coro-
nary heart disease. Excessive consumption of zinc
salts can lead to acute intestinal poisoning with nau-
sea (Cruz M. et al., 2019).

Chronic excess copper in tissues leads to growth
retardation, hemolysis, decreased hemoglobin con-
tent, and degradation of liver, kidney, and brain tis-
sue.

Lead is considered a powerful neurotoxin and
causes increased aggression. Chronic lead poisoning
gradually leads to kidney and nervous system dys-
function and anemia. Lead toxicity increases with a
deficiency of calcium and iron in the body.
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Cadmium is very toxic. Accumulation of cad-
mium in the body can lead to diseases such as ane-
mia, liver, kidney and lung damage, cardiopathy,
pulmonary emphysema, osteoporosis. Excess of this
element provokes and increases deficiency of sele-
nium and zinc. Symptoms of cadmium poisoning
are damage to the central nervous system, protein in
the urine, acute bone pain, dysfunction of the geni-
tals. All chemical forms are dangerous.

There are several MAC values for this chemi-
cal element, approved by legislative and regulatory
documents of the Kyrgyz Republic. Thus, in the ver-
sion of the Law of the Kyrgyz Republic “Techni-
cal Regulations “On the Safety of Drinking Water”
dated April 28,2017 No. 67, it is set at 0.0005 pg /1.
At the same time, in the Hygienic Standards “Maxi-
mum Permissible Concentrations of Chemicals in
Water Bodies of Domestic, Drinking and Cultural
and Domestic Water Use”, approved by the Reso-
lution of the Government of the Kyrgyz Republic
dated April 11,2016 No. 201, the MAC of cadmium
is set at 0.001 mg / 1. When assessing the quality of
water in the studied water bodies, we were guided
by the requirements of the WHO, which defined the
MACas 1 ug/L

Arsenic is one of the most powerful and danger-
ous poisons. In the presence of oxygen, it quickly
forms highly toxic arsenic anhydride. In case of oral
poisoning, high concentrations of arsenic are ob-
served in the stomach, intestines, liver, kidneys and
pancreas; in case of chronic poisoning, it gradually
accumulates in the skin, hair and nails. Due to the
inhibition of various enzymes, it disrupts metabo-
lism. In the process of poisoning, axons are the first
to suffer, which leads to peripheral neuropathy and
paralysis of the limbs. Arsenic is considered car-
cinogenic to humans (Pefa-Guerrero M.D. et al.,
2020).

Excessive chromium content in the body is
characterized by allergic reactions and inflamma-
tory processes, ulcers on the mucous membranes,
nervous disorders and disturbances in the liver and
kidneys. Trivalent chromium begins to exhibit toxi-
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cological effects only when consumed in extremely
high doses, but to a greater extent as a gastric irritant.
Hexavalent chromium is a class I carcinogen. After
prolonged contact for 15-20 years with an increased
content of chromates, lung tumors occur. Its effects
change the body’s immunological response, affect
the liver, disrupt biological oxidation processes —
the tricarboxylic acid cycle, cause pneumosclerosis,
heart disease, gastritis, gastric and duodenal ulcers,
skin lesions (ulcers, dermatitis), ulcers of the nasal
mucosa (Anh N.T. et al., 2023).

Selenium and its compounds are poisonous,
their increased content in the body can lead to seri-
ous poisoning, accompanied by depression, nausea,
vomiting, diarrhea, damage to the central nervous
system, etc.

At the sampling point Sokuluk (1): The Zinc
value does not exceed the MAC, the maximum
is 9.55 pg/l, and the minimum is 1.30 pg/l.
The Copper value does not exceed the MAC,
the maximum is 71.66 pg/l, and the minimum
is 0.48 pg/l. The Cadmium value does not ex-
ceed the MAC, the maximum is 0.06 pg/l, and
the minimum is 0.02 pg/l. The Lead value does
not exceed the MAC, the maximum is 2.52 ug/l,
and the minimum is 0.16 pg/l. The Chromium
value does not exceed the MAC, 0.03 mg/l. The
Chromium (VI) value does not exceed the MAC,
the maximum is 0.027 mg/l, and the minimum is
0.006 mg/l. The Arsenic level does not exceed
the MAC, the maximum is 5.85 pg/l, and the
minimum is 1.87 pg/l.

Table 4 — Content of heavy metals and arsenic in the Sokuluk river, Chui region, data for May 2016, May 2017, August 2017, March

2018
Samp.ling Sampling Zinc Zn, | Copper Cu, | Cadmium Lead Pb, | Chromium C({l,l;))%ll}::jl Arsenic As,

location date png/l png/l Cd, pg/l ng/l Cr, mg/l mg/l ng/l
Sokuluk (1) 05.16 6,23 71,66 - 2,52 0,03 0,01 5,15
Sokuluk (1) 05.17 2,65 0,59 0,02 0,16 0,03 0,027 4,80
Sokuluk (1) 08.17 9,55 2,98 0,06 1,62 0,03 0,009 1,87
Sokuluk (1) 03.18 1,30 0,48 0,02 0,16 0,03 0,006 5,85
Sokuluk (2) 05.26 1,77 97,30 - 0,23 0,03 0,01 2,94
Sokuluk (2) 05.17 4,53 1,38 - 0,52 0,04 0,026 7,56
Sokuluk (2) 08.17 3,47 1,02 0,01 0,77 0,04 0,021 2,47
Sokuluk (2) 03.18 0,98 0,63 0,01 0,21 0,03 0,008 5,07

At the sampling point Sokuluk (2): Zinc does
not exceed the MAC, maximum 4.53 pg/l, and mini-
mum 0.98 pg/l. Copper does not exceed the MAC,
maximum 97.30 pg/l, and minimum 0.63 pg/l. Cad-
mium does not exceed the MAC, 0.01 pg/l. Lead
does not exceed the MAC, maximum 0.77 pg/l, and

minimum 0.21 pg/l. Chromium does not exceed the
MAC, 0.04 mg/l. The Chromium (VI) does not ex-
ceed the MAC, maximum 0.026 mg/l, and minimum
0.008 mg/1. The Arsenic level does not exceed the
MAC, the maximum is 7.56 pg/l, and the minimum
is 2.47 ug/l.

Table 5 — Content of heavy metals and arsenic in the Alamedin river, Chui region, data for May 2016, May 2017, August 2017,

March 2018
Sampling Sampling | ZincZn, | Copper Cu, | Cadmium Lead Pb, | Chromium Chr““‘“ﬂ{“ Arsenic As,
. (VD) Cr*s,
location date png/l png/l Cd, pg/l ng/l Cr, mg/l mg/l ng/l
Alamedin (1) 05.16 1,56 3,06 - 0,23 0,02 0,013 2,42
Alamedin (1) 05.17 3,10 0,85 0,07 0,33 0,04 0,023 2,99
Alamedin (1) 08.17 4,21 1,64 0,02 1,48 0,04 0,018 3,19
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Continuation of the table

Sampling Sampling Zinc Zn, | Copper Cu, | Cadmium | Lead Pb, | Chromium Chromui:n Arsenic As,
. (VD) Cr,

location date ng/l ng/l Cd, pg/l png/l Cr, mg/l mg/l png/l
Alamedin (1) 03.18 4,07 1,04 0,01 0,47 0,04 0,008 4,08
Alamedin (2) 05.26 18,71 66,98 - 3,48 0,07 0,014 4,14
Alamedin (2) 05.17 7,54 3,21 - 0,71 0,04 0,027 2,92
Alamedin (2) 08.17 5,32 1,63 0,28 1,39 0,04 0,021 3,26
Alamedin (2) 03.18 2,15 1,22 0,02 0,40 0,04 0,007 3,14

At the sampling point Alamedin (1): Zinc level
does not exceed MAC, maximum 4.21 pg/l, and
minimum 1.56 pg/l. Copper level does not exceed
MAC, maximum 3.06 pg/l, and minimum 0.85 pg/l.
Cadmium level does not exceed MAC, maximum
0.07 pg/l, and minimum 0.01 pg/l. Lead level does
not exceed MAC, maximum 1.48 pg/l, and mini-
mum 0.47 pg/l. The Chromium level does not ex-
ceed MAC, maximum 0.04 mg/l, and minimum
0.02 mg/l. Chromium (VI) level does not exceed
MAC, maximum 0.023 mg/l, and minimum 0.008
mg/l. The Arsenic level does not exceed the MAC,
the maximum is 4.08 pg/l, and the minimum is 2.42

ug/l.

At the sampling point Alamedin (2): Zinc does
not exceed the MAC, maximum 18.71 pg/l, and min-
imum 2.15 pg/l. Copper does not exceed the MAC,
maximum 66.98 pg/l, and minimum 1.22 pg/l. Cad-
mium does not exceed the MAC, maximum 0.28
ug/l, and minimum 0.02 pg/l. Lead does not exceed
the MAC, maximum 3.48 pg/l, and minimum 0.40
ug/l. Chromium does not exceed the MAC, maxi-
mum 0.07 mg/l, and minimum 0.04 mg/l. The Chro-
mium (VI) indicator does not exceed the MAC, the
maximum is 0.027 mg/l, and the minimum is 0.007
mg/l. The Arsenic indicator does not exceed the
MAUC, the maximum is 4.14 pg/l, and the minimum
is 2.92 ug/l.

Table 6 — Content of heavy metals and arsenic in the Ala-Archa river, Chui region, data for May 2016, May 2017, August 2017,

March 2018

Sampling Sampling Zinc Zn, | Copper Cu, | Cadmium | Lead Pb, | Chromium Chromium Arsenic As,

location date ng/l ng/l Cd, pg/l ng/l Cr,mg/l1 | (VD) Cr*, mg/l png/l
Ala-Archa (1) 05.16 5,18 2,17 - 1,50 0,04 0,011 2,49
Ala-Archa (1) 05.17 1,19 108,89 - 0,16 0,03 0,021 0,62
Ala-Archa (1) 08.17 14,53 10,36 0,54 3,14 0,04 0,015 0,28
Ala-Archa (1) 03.18 1,39 0,58 0,02 0,20 0,02 0,008 0,76
Ala-Archa (2) 05.26 2,79 7,90 0,22 0,02 0,015 0,58
Ala-Archa (2) 05.17 4,04 77,07 0,63 0,03 0,031 2,11
Ala-Archa (2) 08.17 10,32 6,41 0,02 2,70 0,03 0,016 0,80
Ala-Archa (2) 03.18 2,51 1,19 0,01 0,59 0,03 0,008 1,56

At the sampling point Ala-Archa (1): Zinc level
does not exceed MAC, maximum 14.53 pg/l, and
minimum 1.19 pg/l. Copper level does not exceed
MAC, maximum 108.89 pg/l, and minimum 0.58
pg/l. Cadmium level does not exceed MAC, maxi-
mum 0.54 pg/l, and minimum 0.02 pg/l. Lead level
does not exceed MAC, maximum 3.14 pg/l, and
minimum 0.16 pg/l. Chromium level does not ex-
ceed MAC, maximum 0.04 mg/l, and minimum 0.02
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mg/l. The Chromium (VI) indicator does not exceed
the MAC, the maximum is 0.021 mg/l, and the mini-
mum is 0.008 mg/l. The Arsenic indicator does not
exceed the MAC, the maximum is 2.49 pg/l, and the
minimum is 0.28 pg/l.

At the sampling point Ala-Archa (2): Zinc does
not exceed the MAC, maximum 10.32 pg/l, and min-
imum 2.51 ug/l. Copper does not exceed the MAC,
maximum 77.07 pg/l, and minimum 1.19 pg/l. Cad-
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mium does not exceed the MAC, maximum 0.02
ng/l, and minimum 0.01 pg/l. Lead does not exceed
the MAC, maximum 2.70 pg/l, and minimum 0.22
pg/l. Chromium does not exceed the MAC, maxi-
mum 0.03 mg/l, and minimum 0.02 mg/l. The Chro-
mium (VI) indicator does not exceed the MAC, the
maximum is 0.031 mg/l, and the minimum is 0.008
mg/l. The Arsenic indicator does not exceed the
MAC, the maximum is 2.11 pg/l, and the minimum
is 0.58 ug/l.

Concentration of main ions. The following
ions were determined in the studied water samples:
cations (Na*, K, Ca*, Mg?" (Tables 7-9) and anions
F, CI, HCO,>, COZ~, SO;~, NO7, NOj (Tables
10-12)). The largest quantities in natural waters are
hydrocarbonates, chlorides and sulfates of alkaline
earth and alkali metals; smaller quantities are their
nitrates, nitrites, silicates, fluorides, phosphates and
salts of other acids.

Absolutely pure water without impurities (or
rather, without dissolved salts, acids, alkalis and
gases) does not exist in nature. Absolutely pure wa-
ter — H,O, can only be obtained in special laboratory
or factory conditions. But chemically pure water
(distillate) is dead water; it is not suitable for normal

life, its constant use can lead to serious diseases. For
example, the absence of calcium and magnesium
cations in drinking water leads to disorders of the
musculoskeletal system and diseases of the cardio-
vascular system (Wen Y. et al., 2020).

At the sampling point Sokuluk (1): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.61 mg/l, and the minimum is 0.76 mg/l.
The Sodium indicator does not exceed the MAC,
the maximum is 5.85 mg/l, and the minimum is 0.70
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 33.50 mg/l, and the mini-
mum is 12.84 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 7.44 mg/l,
and the minimum is 2.40 mg/I.

At the sampling point Sokuluk (2): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.96 mg/l, and the minimum is 1.10 mg/l.
The Sodium indicator does not exceed the MAC, the
maximum is 12.05 mg/l, and the minimum is 3.68
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 49.48 mg/l, and the mini-
mum is 22.19 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 9.39 mg/l,
and the minimum is 4.19 mg/I.

Table 7 — Concentration of main cations in the Sokuluk river, Chui region, data for May 2016, May 2017, August 2017, March 2018

Sampling location | Sampling date | Potassium K*, mg/l | Sodium Na*, mg/l | Calcium Ca*, mg/l | Magnesium Mg**, mg/1
Sokuluk (1) 05.16 0,86 3,37 26,26 4,02
Sokuluk (1) 05.17 1,61 4,86 30,38 6,27
Sokuluk (1) 08.17 0,76 0,70 12,84 2,40
Sokuluk (1) 03.18 1,08 5,85 33,50 7,44
Sokuluk (2) 05.26 1,33 7,35 42,71 6,38
Sokuluk (2) 05.17 1,96 9,35 43,30 8,09
Sokuluk (2) 08.17 1,10 3,68 22,19 4,19
Sokuluk (2) 03.18 1,71 12,05 49,48 9,39

At the sampling point Alamedin (1): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.36 mg/l, and the minimum is 0.79 mg/l.
The Sodium indicator does not exceed the MAC,
the maximum is 4.73 mg/l, and the minimum is 0.74
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 31.88 mg/l, and the mini-
mum is 16.12 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 2.97 mg/l,
and the minimum is 1.77 mg/1.

At the sampling point Alamedin (2): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.81 mg/l, and the minimum is 0.87 mg/l.
The Sodium indicator does not exceed the MAC, the
maximum is 10.00 mg/l, and the minimum is 1.34
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 42.35 mg/l, and the mini-
mum is 18.17 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 4.90 mg/l,
and the minimum is 2.02 mg/I.
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Table 8 — Concentration of main cations in the Alamedin river, Chui region, data for May 2016, May 2017, August 2017, March 2018

Sampling location | Sampling date | Potassium K*, mg/l| Sodium Na*, mg/l | Calcium Ca*, mg/l | Magnesium Mg**, mg/l
Alamedin (1) 05.16 0,83 2,79 29,23 2,13
Alamedin (1) 05.17 1,36 3,16 28,34 2,52
Alamedin (1) 08.17 0,79 0,74 16,12 1,77
Alamedin (1) 03.18 0,93 4,73 31,88 2,97
Alamedin (2) 05.26 1,43 5,45 36,51 3,21
Alamedin (2) 05.17 1,81 6,82 40,53 4,15
Alamedin (2) 08.17 0,87 1,34 18,17 2,02
Alamedin (2) 03.18 1,56 10,00 42,35 4,90

At the sampling point Ala-Archa (1): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.33 mg/l, and the minimum is 0.66 mg/l.
The Sodium indicator does not exceed the MAC,
the maximum is 4.41 mg/l, and the minimum is 0.55
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 15.42 mg/l, and the mini-
mum is 9.66 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 1.17 mg/l,
and the minimum is 0.75 mg/I.

At the sampling point Ala-Archa (2): The Potas-
sium indicator does not exceed the MAC, the maxi-
mum is 1.77 mg/l, and the minimum is 1.05 mg/l.
The Sodium indicator does not exceed the MAC,
the maximum is 5.75 mg/l, and the minimum is 1.47
mg/l. The Calcium indicator does not exceed the
MAC, the maximum is 38.31 mg/l, and the mini-
mum is 14.12 mg/l. The Magnesium indicator does
not exceed the MAC, the maximum is 4.69 mg/l,
and the minimum is 1.56 mg/1.

Table 9 — Concentration of main cations in the Ala-Archa river, Chui region, data for May 2016, May 2017, August 2017, March

2018
Sampling location | Sampling date | Potassium K*, mg/l| Sodium Na*, mg/l | Calcium Ca*, mg/l | Magnesium Mg**, mg/l
Ala-Archa (1) 05.16 0,66 3,02 15,00 0,74
Ala-Archa (1) 05.17 1,33 3,51 14,38 1,08
Ala-Archa (1) 08.17 1,24 0,55 9,66 0,75
Ala-Archa (1) 03.18 0,68 4,41 15,42 1,17
Ala-Archa (2) 05.26 1,15 3,93 34,28 3,40
Ala-Archa (2) 05.17 1,77 4,86 38,31 4,69
Ala-Archa (2) 08.17 1,25 1,47 14,12 1,56
Ala-Archa (2) 03.18 1,05 5,75 29,29 3,52

Concentration of anions. Of the anions, the
concentration of hydrocarbonates (HCO,"), carbon-
ates (CU%‘), fluorides (F"), chlorides (CI"), sulfates
(8037), nitrites (NO3) and nitrates (NO3) in river
waters was studied. Below is a brief characterisation
of the hazards associated with these anions in case
of their increased content in the water of drinking
water supply sources and excessive ingestion into
the human body. In the body, hydrogen carbonates
play an important physiological role as buffer sub-
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stances regulating the constancy of blood reaction.
Fluorides can be beneficial as well as harm-
ful. Fluoride ion is an enzyme inhibitor and leads to
impairment of nervous system impulses. Chlorides
impair the taste of water and make it unsuitable for
drinking water supply. Sulphates are not toxic to hu-
mans, but when their content is exceeded, a brackish
taste appears. These substances cause gastrointestinal
disorders.Nitrates are dangerous for humans. Long-
term consumption of drinking water containing sig-
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nificant amounts of nitrates reduces the ability of the
blood to carry oxygen, leading to unfavourable con-
sequences for the body (Carr G.M., Neary J.P., 2008).

At the sampling point Sokuluk (1): The Hydro-
carbonate indicator does not exceed the MAC, the
maximum is 134.32 mg/l, and the minimum is 67.92
mg/l. The Fluorides indicator does not exceed the
MAC, the maximum is 0.88 mg/l, and the minimum

is 0.53 mg/l. The Chlorides indicator does not ex-
ceed the MAC, the maximum is 1.42 mg/l, and the
minimum is 0.32 mg/l. The Sulphates indicator does
not exceed the MAC, the maximum is 28.36 mg/l,
and the minimum is 11.67 mg/l. The Nitrites indica-
tor is not detected. The Nitrates indicator does not
exceed the MAC, the maximum is 3.68 mg/l, and
the minimum is 2.53 mg/I.

Table 10 — Concentration of main anions in the Sokuluk river, Chui region, data for May 2016, May 2017, August 2017, March 2018

Slamp!ing Sampling Hydrocar Fluorides, Chlorides, Sulfates, Nitrites, Nitrates, mg/l
ocation date bonates, mg/1 mg/l mg/l mg/1 mg/l

Sokuluk (1) 05.16 90,11 0,69 1,01 22,42 not detected 3,26
Sokuluk (1) 05.17 134,32 0,88 1,42 26,37 not detected 3,68
Sokuluk (1) 08.17 67,92 0,53 0,32 11,67 not detected 2,53
Sokuluk (1) 03.18 120,21 0,78 1,47 28,36 not detected 3,68
Sokuluk (2) 05.26 140,88 0,54 3,02 28,20 not detected 4,51
Sokuluk (2) 05.17 197,08 0,69 4,42 31,68 not detected 5,24
Sokuluk (2) 08.17 103,50 0,54 2,08 16,90 0,02 3,45
Sokuluk (2) 03.18 172,10 0,60 6,17 36,74 not detected 6,20

At the Sokuluk sampling point (2): The Hydro-
gencarbonate indicator does not exceed the MAC,
with a maximum of 197.08 mg/l and a minimum of
103.50 mg/l. Fluoride does not exceed the MAC,
with a maximum of 0.69 mg/l and a minimum of
0.54 mg/1. Chlorides does not exceed the MAC, with
a maximum of 6.17 mg/l and a minimum of 2.08
mg/l. Sulphates does not exceed the MAC, with a
maximum of 36.74 mg/l and a minimum of 16.90
mg/l. Nitrite does not exceed the MAC, 0.02. Nitrate
does not exceed the MAC, maximum 6.20 mg/l and
minimum 3.45 mg/I.

At the sampling point Alamedin (1): The Hydro-
gencarbonate indicator does not exceed the MAC, the
maximum is 97.59 mg/l, and the minimum is 89.54
mg/l. The Fluorides indicator does not exceed the
MAC, the maximum is 0.45 mg/l, and the minimum is
0.20 mg/I. The Chlorides indicator does not exceed the
MAC, the maximum is 1.64 mg/l, and the minimum is
0.42 mg/I. The Sulphates indicator does not exceed the
MAC, the maximum is 26.45 mg/l, and the minimum
is 12.71 mg/l. The Nitrites indicator is not detected.
The Nitrates indicator does not exceed the MAC, the
maximum is 3.89 mg/l, and the minimum is 2.64 mg/l.

Table 11 — Concentration of main anions in the Alamedin river, Chui region, data for May 2016, May 2017, August 2017, March

2018
Alamedin (1) 05.16 90,49 0,20 1,06 22,16 not detected 3,48
Alamedin (1) 05.17 97,59 0,45 1,37 22,04 not detected 3,89
Alamedin (1) 08.17 89,54 0,27 0,42 12,71 not detected 2,64
Alamedin (1) 03.18 92,15 0,44 1,64 26,45 not detected 341
Alamedin (2) 05.26 121,30 0,28 2,24 25,17 not detected 4,55
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Continuation of the table

Samp.ling Sampling Hydrocar Fluorides, Chlorides, Sulfates, Nitrites, Nitrates, mg/l
location date bonates, mg/l mg/1 mg/1 mg/1 mg/1
Alamedin (2) 05.17 154,32 0,45 3,90 24,81 not detected 6,10
Alamedin (2) 08.17 89,90 0,28 0,80 13,65 not detected 2,87
Alamedin (2) 03.18 170,79 0,47 5,69 33,49 not detected 6,24

At the sampling point Alamedin (2): The Hydro-
gencarbonate indicator does not exceed the MAC,
the maximum is 170.79 mg/l, and the minimum is
89.90 mg/1. The Fluorides indicator does not exceed
the MAC, the maximum is 0.47 mg/l, and the mini-
mum is 0.28 mg/l. The Chlorides indicator does not
exceed the MAC, the maximum is 5.69 mg/l, and
the minimum is 0.80 mg/l. The Sulphates indicator
does not exceed the MAC, the maximum is 33.49
mg/l, and the minimum is 13.65 mg/l. The Nitrites
indicator is not detected. The Nitrates indicator does
not exceed the MAC, the maximum is 6.24 mg/l,
and the minimum is 2.87 mg/I.

At the sampling point Ala-Archa (1): The Hy-
drocarbonate indicator does not exceed the MAC,
the maximum is 73.57 mg/l, and the minimum is
46.04 mg/1. The Fluorides indicator does not exceed
the MAC, the maximum is 1.14 mg/l, and the mini-
mum is 0.44 mg/l. The Chlorides indicator does not
exceed the MAC, the maximum is 1.00 mg/l, and
the minimum is 0.26 mg/l. The Sulphates indicator
does not exceed the MAC, the maximum is 12.24
mg/l, and the minimum is 4.05 mg/l. The Nitrites
indicator is not detected. The Nitrates indicator does
not exceed the MAC, the maximum is 3.30 mg/l,
and the minimum is 2.41 mg/1.

Table 12 — Concentration of main anions in the Ala-Archa river, Chui region, data for May 2016, May 2017, August 2017, March

2018
Sampling Sampling Hydrocar Fluorides, Chlorides, Sulfates, Nitrites, Nitrates,

location date bonates, mg/l mg/l mg/1 mg/1 mg/1 mg/1
Ala-Archa (1) 05.16 58,33 0,78 0,89 9,78 not detected 3,30
Ala-Archa (1) 05.17 46,04 1,03 1,00 10,80 not detected 3,20
Ala-Archa (1) 08.17 51,88 0,44 0,26 4,05 not detected 2,41
Ala-Archa (1) 03.18 73,57 1,14 0,89 12,24 not detected 2,78
Ala-Archa (2) 05.26 128,09 0,40 1,29 13,93 not detected 3,93
Ala-Archa (2) 05.17 173,63 0,59 1,55 15,01 not detected 4,99
Ala-Archa (2) 08.17 77,83 0,46 0,57 7,21 not detected 2,88
Ala-Archa (2) 03.18 103,03 0,76 1,73 20,64 not detected 3,60

At the sampling point Ala-Archa (2): The Hy-
drocarbonate indicator does not exceed the MAC,
the maximum is 173.63 mg/l, and the minimum
is 77.83 mg/l. The Fluorides indicator does not
exceed the MAC, the maximum is 0.76 mg/l, and
the minimum is 0.40 mg/l. The Chlorides indica-
tor does not exceed the MAC, the maximum is
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1.73 mg/l, and the minimum is 0.57 mg/l. The
Sulphates indicator does not exceed the MAC, the
maximum is 20.64 mg/l, and the minimum is 7.21
mg/l. The Nitrites indicator is not detected. The
Nitrates indicator does not exceed the MAC, the
maximum is 4.99 mg/l, and the minimum is 2.88
mg/l.
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Conclusion

During the study of the physical and chemical
characteristics of the main rivers of the central part
of the Chui region, it was revealed that the quality of
water in the rivers significantly affects the health of
the population using these resources.

Concentration of heavy metals. In the investigat-
ed river waters of Chui region, the content of zinc,
copper, chromium and hexavalent chromium was ob-
served below MAC. Relatively high levels of cadmi-
um were observed in Ala-Archa-1 (0.54 pg/l, 08.17).

Concentration of cations. The content of mag-
nesium, potassium, sodium and calcium in the stud-
ied river waters of Chui region was observed below
MAC.

The magnesium MAC was found to be exceed-
ed at Sokuluk-2 river (9.39 mg/l, 03.18). Potassium
content is significantly below the MAC. Relatively
high values of sodium in water were determined at
Alamedin-2 river (10.00 mg/1, 03.18) and Sokuluk-2
river (12.05 mg/l, 03.18). Relatively high calcium

values were recorded in the Sokuluk-2 River (50.84
mg/l, 03.18).

Concentration of anions. The content of hydro-
carbonates, fluorides, chlorides, nitrates and sul-
phates in the investigated river waters of Chui re-
gion was observed below MAC.

Fluorides are contained in river waters in insig-
nificant concentrations. Their increased value was
observed at Sokuluk-1 river point (0.69 mg/l, 09.17;
0.82 mg/l, 05.17; 0.78 mg/l, 03.18) and at Ala-Ar-
cha-2 river point (0.76 mg/1, 03.18).

Thus, the results of this study serve as a basis for
further environmental assessments and the develop-
ment of water management strategies. The results of
this study provide a basis for further environmental
assessments and the development of water manage-
ment strategies aimed at preserving and restoring
river ecosystems and ensuring sustainable use of
water resources in the region. It is important to con-
tinue research work in this area to ensure a balance
between economic development and environmental
protection.
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A BRIEF BIBLIOMETRIC STATISTICAL ANALYSIS
OF GENDER ISSUES IN TOURISM USING
THE SCOPUS DATABASE

Various publications on gender issues in tourism were collected and selected using one of the most
popular databases, Scopus. The research documents are publications from the last 2 decades (between
2004 and 2023). The Scopus analyzer is used to obtain some analysis results of scientific publications,
such as year, source, country, etc. VOSviewer version 1.6.17 is used to analyze different units such as
co-authorship and co-occurrences. Statistical analysis and network analysis indicates that the highest
number of documents were published in 2022 and 2023, with Spain having the highest number of
publications. The results also show that in the first 10 years, the number of publications was very small,
and the growth was uneven, but in the following 10 years, the number of published articles gradually
increased in general, especially from 2021, the number of publications increased significantly. Research-
ers from Spain, the UK, the USA and Australia publish more than 50% of all published documents world-
wide, ahead of 59 other countries and territories. In addition, the top 10 most productive institutions in
terms of publications are from the above-mentioned countries. It can be said that the study of gender in
tourism was initiated by scholars from democratic English-speaking countries and some Western coun-
tries, and mass interest only arose after the end of the COVID-19 pandemic. Network analysis of various
parameters shows that there is much room for further research on women’s leadership, empowerment
and employment.

Key words: Gender issue, tourism, Scopus database, bibliometric analysis.
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Ckonyc Aepektep 0a3acbiH NaiAaAaHy apKbIAbl TYPU3MAETI
reHAEepAiK MaceAeAepAi KbiCKalla 6MOAMOMETPUSAbIK, CTAaTUCTUKAABIK, TaAAQY

Typu3maeri reHAEPAIK MaCeAeAepAl 3epTTeyre apHaAFaH OpTYpPAi 6acblAbIMAAD €H TaHbIMaA
AepekKopAapAbliH, 6ipi Scopus KemeriMeH >XMHaKTaAbIM ipikTeAal. 3epTrey KysKaTTapbl COHfbl 2
OHXbIAABIKTaFbl (2004-2023 >KblAAAP apacCbIHAAFbI) >KapusAaHbIMAAP OOAbIN CaHaAaAbl. Scopus
aHAAM3aTOpPb! FbIAbIMU GAChIABIMAAPAbIH, XKbIA, AEPEKKE3, €A, T.6. CUIKTbI KeNBip TarAay HOTUKEAEPIH
aAy yuwiH namaasaHbirasbl. VOSviewer 1.6.17 Hyckacbl 6ipAeckeH-aBTOpAbIK, (co-authorship) >kaHe
GipAeckeH-KopiHy (co-occurrences) CUMSIKTbl SPTYPAI GipAikTepal Taaaay YILiH MaiAAAAHbIAQABI.
CTaTUCTUKAABIK, TaAAQY XKBHe >KeAiAiK Taraay 2022 saHe 2023 >KbIAAAPbI XKapUsAaHFaH Ky>KaTTapAblH
€H Ker CaHblH KepCeTTi, COHbIH iWiHAe McnaHus 6acbIAbIMAAPABIH €H KOr CaHblH WMEAEHTeH.
HaTuxeaep coHaar-ak, aarawkbl 10 xbiaaa 6aCbIAbIMAAP CaHbl ©Te a3, eciM GipkeAki GOAFaHbIMEH,
KeriHri 10 XblAAQ XKapUsiAaHFaH Ky>KaTTap CaHbl KaAMbl aAFaHAa GipTe-6ipTe ecKeHiH KepceTeail, oA
eciMm 2021 xbiapaaH Gactan GipkeAki api KapkbiHAbI 60AAbI. McnanusaaH, YabibputaHusaad, AKLL-
TaH XoHe ABCTPaAUSIAQH KEATeH 3epTTeylliAep AYHME XY3iHAE >KapusAaHFaH GapAbIK, Ky>XaTTapAblH
50%-AaH acTamblH Kypaabl, 6yA kepceTkiw 6acka 59 eA MeH aymakTtaH acbin TycTti. COHbIMEH Katap
6aCbIAbLIMAAP TOH Y3AiK 10 YMbIMHbBIH €H OHIMAI YLl MHCTUTYThl )XOFApblAQ aTaAFaH eAAEpre TUECIAi.
Typu3mAaeri reHAepAiK MOCeAeHi 3epTTey AEMOKPATUSIAbIK, AAMblFaH aFblALLbIH TIAAT eAAep MeH Kenbip
6aTbiC eAAEPIHIH FaAbIMAAPbIHBIH, GacTamachl XeHe >annan Kpi3biryubiablk, COVID-19 naHaemus
Ke3eHi asgKTaAfaHHaH KeriH FfaHa OSHAbI Aern anlTyra GOAaAbl. OPTYPAI MapamMeTpAepAiH KeAiAik
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KY3iPETTIAIKTEPIH KEHENTY XKOHE KYMbICMEH KaMTy MaceAeAepi B0oibIHILA OAAH 8pi 3epTTeyAepre yAec
KOCY YLiH K&r MyMKiHAIKTep 6ap ekeHiH KepceTeai.
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KpaTtkuit 6M6AMOMETPUYECKHIT CTAaTUCTUYECKUI AHAAU3 TeHAEPHbIX NMpodAem
B TYp13Mme C UCMOAb30BaHMeM 6a3bl AaHHbIX Ckomnyc

PasAnuHble nybAMKaumm nNo reHAepHbIM BOMpocaM B Typmame ObiAn cobpaHbl 1 0TOOpaHbl C 1C-
NMOAb30BaHWEM OAHOWM M3 CaMbIX MOMYASPHbIX 633 AaHHbIX Scopus. HayuHbiMM paboTamu cumTaloTcs
ny6AMKaLMU MOCAEAHUX 2 AECATUAETUI (Mexkay 2004-2023 rr.). AHaAM3aTOp SCOpuUs aHaAM3MPYET Ha-
yuHble MyOAMKALMK MO FOAY, MCTOUHUKY, CTPaHe M T. A. WCTMIOAb3YETCS AASl MOAYYEHWMSI HEKOTOPbIX
pe3yAbTaTOB aHaAM3a, Takmx Kak VOSviewer Bepcun 1.6.17 MCMOAb3YeTCS AAS @aHaAM3a PA3AMYUHbIX
06BbEKTOB, TaKMX Kak COAaBTOPCTBO M COBMECTHOE nosiBAeHue. CTaTUCTUUYECKMIA aHAaAM3 M CETeBOM aHa-
AM3 MOKa3aAM HamboAbLLIee KOAMYECTBO AOKYMEHTOB, ornybOAMKOBaHHbIX B 2022 1 2023 roaax, npu
3TOM HamboAblLee KOAMYECTBO NMyOAMKaumii 6biA0 B McnaHunn. Pe3yabTaThbl Tak)ke MOKasblBaloT, UTo,
XOTs KOAMYeCTBO MyOAMKaLMi B nepBble 10 AeT OUeHb MAAO M POCT OCTAETCS HEM3MEHHbIM, KOANYe-
CTBO cTaTeil, OnyOAMKOBaHHbIX B MocAeAytolime 10 AeT, B LLEAOM MOCTENEHHO YBEAMUMBAAOCH, U C
2021 roaa 3TOT POCT BblA MAABHBIM U MHTEHCUBHBIM. Ha AOAIO MccaepoBaTeAen 13 McnaHum, Beanko-
6putannm, CLLIA n ABcTtpaamm npuiuaoch 6oaee 50% Bcex cTaTeit, onybAMKOBAHHbIX BO BCEM MUpPE,
onepearB 59 Apyrux ctpaH u TeppuTopuii. Kpome Toro, Tpu Hanboaee NPpOAYKTUBHbBIX MHCTUTYTa U3
Ton-10 opraHM3aumi no nybAMKauMsM NMPUHAAAEXKAT BbILIEYNMOMSAHYTbIM CTpaHaMm. MOXHO cKasaTb,
4YTO MCCAEAOBAHME FEHAEPHOrO BOMPOCA B TYPU3ME SBASETCS MHULMATMBOM YUEHbIX AEMOKPATUYECKM
Pa3BUTbIX @HFAOSI3bIUHBIX CTPaH M HEKOTOPbIX CTPaH 3arnaAa, a MacCoBbIM MHTEPEC MPOBYAMACS TOAbKO
NocAe oKoHYaHug nepuoaa naHaemmn COVID-19. CeTeBol aHaAM3 pPa3AMUHBIX YCAOBMI NMOKA3bIBAET,
YTO CyLLEeCTBYET MHOXKECTBO BO3MOJKHOCTEN BHECTM BKAQA B AAAbHENMLLME MCCAEAOBAHMS XXEHCKOro

AVMAEPCTBA, paclUMpeHms MpaB M BO3MOXHOCTEN U 3aHITOCTM.
KAtoueBbie cAoBa: [ eHAEPHbIN BOMPOC, Typr3m, 6a3a AaHHbIX Scopus, G1OAMOMETPUYUECKIMIA AHAAUS.

Introduction

Currently, gender issues have become one of
the relevant topics in tourism research. The basis of
tourism development is a gendered society consist-
ing of representatives of both sexes. Development
of tourism and development of activities related to
tourism include gender relations. The variability
and complexity of gender relations directly affect
the sustainable development of tourism. The study
of tourism issues from the perspective of gender
has a very important theoretical and practical value,
therefore it attracts more and more attention from
scientists. The concept of gender appeared in the
second wave of Western feminism (1963-1980). In
order to emphasize the role of social culture in gen-
der, feminists of that time proposed to distinguish
between genders, concluding that people have two
genders: one is biological gender and the other is
social gender, that is, genders created by society and
culture. The formulation of this theory not only in-
terprets the meaning of the concepts of masculinity

and femininity with the limited differences repre-
sented by physiological sexes but also transforms
the relations between the sexes into their social hi-
erarchy and power relations. The integration of gen-
der theory in the study of tourism began in the 70s
of the 20th century. Feminist tourism scholars have
tried to criticize society in order to protect women, a
socially weak and marginalized group. The content
of the study includes the impact of tourism on the
social culture of the host country, crime and social
problems caused by tourism and many other aspects
(Armstrong L., 2018). In the mid-90s of the 20th
century, with the deepening of feminist academic
research and the convening of the IV World Con-
ference on Women, gender research in tourism also
reached its peak.

In the past 40 years, with the rapid development
of the feminist movement and academia around the
world, great changes have taken place in gender
studies from the discipline system to the academic
theory. To accomplish growth and sustainable de-
velopment, gender equality and the empowerment
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of women are essential, as without them, half of
humankind would be deprived of rights and oppor-
tunities (Cf O., 2015). Gender equality is included
as the fifth priority aim in the Sustainable Devel-
opment Goals (SDGs), which the United Nations
(UN) has identified as a crucial issue for growth
and development. Tourism studies in marketing,
human resources, entrepreneurship, development,
planning, and many other fields have been becom-
ing more and more interested in applying a gender
perspective recently (Alarcon D. M., Cole S. 2019;
Costa C. et al., 2017; Figueroa-Domecq C. et al.,
2020; Figueroa-Domecq C. et al., 2015; Mooney
S.K., 2020; Pritchard A., Morgan N., 2017; Segov-
ia-Pérez M. et al., 2019). It is also shown that there
is a lot of room for growth and advancement in this
field of study (Chambers D., 2017; Tribe J., 2006).
Additionally, as the World Tourism Organization
for the UN has noted (2011, 2019), the intersection
of gender and tourism is a field that necessitates a
deeper comprehension of the relationship between
the participation of a wide range of social actors,
including researchers, entrepreneurs, employees,
tourists, public administration, Non-Governmental
Organizations, etc. (Chambers D. et al., 2017).

All the different scientific fields have tended to
achieve the Sustainable Development Goals (SDGs)
since the United Nations declared them in 2015,
and one of the most prominent of these was tour-
ism. Goal No. 5 of the SDGs was “Gender Equal-
ity”, which opened the door for the development
of a variety of gender-related research projects
in the tourist industry (UN, 2015). Gender equal-
ity is a key sign of sustainable tourism, where the
sustainability of tourism is improved by enhancing
women’s situations (Alarcon D. M., Cole S., 2019).
At the same time, the condition of women is gradu-
ally improving thanks to the tourism sector (Cohen
S.A., Cohen E., 2019; Rinaldi A., Salerno 1., 2020).
Significant attention has been given to how tourism
might improve women’s employment and income
in order to advance gender equality (Ferguson L.,
2011). However, research and education related to
gender equality in the tourism industry are still very
important. The SDGs’ fifth goal, which relates to the
empowerment of women, is divided into a few sub-
goals that aim to promote gender equality. These
sub-goals included involvement in community and
civil society, employment, entrepreneurship, educa-
tion and training, leadership, and decision-making,
etc.
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Therefore, based on these conditions, there were
prerequisites for the need for research in the field of
gender issues in tourism development. This article
aims to analyze the global research trends in gender
issues in the tourism industry using Scopus database
publications. The tasks set by the researchers are
to identify the main problems of gender aspects in
tourism development. This is supported by the evo-
lution in feminist paradigms, the new potential re-
search methods and the project’s design, from a gen-
der perspective. This conceptual framework aims to
provide a theoretical framework that enhances the
development of gender research in tourism.

Literature review

In the study of gender and tourists or the con-
cept of gender in tourism, based on the theory of
“Holland’s personality type” by EA Frew and R. N.
Shaw, Italian scientists proved that there is a sig-
nificant relationship between the personality type,
gender and travel behavior of tourists (Frew E.A.,
Shaw R.N., 1999). In terms of tourism motives,
male tourists prefer physical training, adventure and
recreation, while female tourists mainly show cul-
tural, commercial, and romantic motives. Women’s
age is the main factor influencing travel motivation.
British scientist N. Carr says that most women after
the age of 50 are gradually freed from the burdens
of family and children, and start to focus more on
their own needs, thus increasing their desire to trav-
el, while young women between the ages of 19 and
25 associate tourism with entertainment and cultural
activities. If we observe elderly female tourists, it
was found that they often have stronger motivations
for medical tourism than other age groups (Chaul-
again S. et al., 2021).

In terms of tourism reception, tourists’ focus
on safety is an important research content. Many
studies by scientists have shown that women pay
more attention to safety when traveling than men.
Scholars believe that these women’s insecurities are
mainly caused by the fear of sex and violence, as
women are still the main victims of violence around
the world (Kavanagh E. et al., 2019). Chinese sci-
entists believe that women’s insecurity is mainly
caused by physical weakness and psychological per-
ception tendencies. This perception directly affects
women’s choice of travel mode, travel time and des-
tination (Liu Y. et al., 2022). In terms of tourism
decision-making, scholars show that women play
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an important role, especially in family tourism deci-
sion-making. Canadian University of Ottawa scien-
tist A. Zalatan pointed out through a survey that fe-
male participation is the highest in the entire tourism
decision-making process, especially in destination
selection and information gathering (Chevtaeva E.,
2022). However, Austrian scientist H. Richard’s
research showed that women rarely participate in
activities related to money during family travel (Ri-
etveld A. et al., 2020).

The increase in the number and frequency of
women’s trips, and the increase in tourist expenses
have drawn the attention of economic scientists to
the study of women’s role in the tourism market.
Chinese scholar Wang Yekai believes that travel
companies should create travel itineraries that guar-
antee the safety of female tourists and provide ho-
tel and transportation facilities (Westwood S. et al.,
2000). According to another Chinese scholar, Ren
Liangping, travel agencies should not limit them-
selves to offering standard travel products, but
should offer travel products that give women the
freedom to choose, that is, travel agencies should
only be responsible for transportation and hotel,
leaving food and shopping to their own choice.

Scholars believe that women’s traditional gen-
der roles have changed since they became involved
in tourism. For example, the New Zealand scholar
H. Tucker found that patriarchal traditions limited
women to work only in the private sphere of the fam-
ily, but after participating in tourism, they entered
the public sphere and acquired new gender roles.
After the women of the Bak Kiga area in south-
western Uganda became involved in ecotourism in
their communities, their traditional gender roles also
changed and they expanded their autonomy in in-
come distribution by generating economic income.
This change in social gender was even more impor-
tant in the process of developing domestic ethnic
tourism (Tucker H., Boonabaana B. 2012). Some
scholars claim that the new social changes and roles
that tourism has brought to women’s lives are rooted
in traditional culture and that most women follow
traditional social roles (Campos-Soria J.A. et al.,
2011; Purcell K., 1997). That is, the new role is not
a violation of the traditional role, but a continuation
and complement. Women’s participation in tourism
activities, in turn, contributed to the better visibility
of the original role.

As for the gender characteristics of the division
of labor in tourism, tourism is a very important in-

dustry in terms of employment of women, especial-
ly in developing countries. In 2011, the World Tour-
ism Organization (UNWTO) published the “Global
Report on Women’s Tourism 2010, reporting that
one in 12 people in the world is involved in tourism,
and two-thirds of them are women. Some women are
attracted to the low requirements and flexible work
schedule to enter the tourism industry. However, the
tourism industry is far from achieving gender equal-
ity and gender discrimination is prevalent in all time
periods and in all countries. Occupational segrega-
tion caused by gender differences in the division of
labor is one of the most complex and long-lasting
phenomena in the labor market of the developing
countries in the world (Wright D.B. et al., 2015).
The share of women in low-wage jobs is high, and
the share of women in management positions is too
low. In terms of employment, most women work
in lower-level key service positions, while men are
responsible for higher-level management, organiza-
tional, and other positions. When it comes to pay,
there is a huge gap between women’s and men’s
earnings. The gender pay gap in the tourism indus-
try is stark. In almost all jobs, men are paid more
than women. In the United States, the average salary
of female accommodation and catering managers is
58% of that of men, while male hotel managers and
travel agents in the UK earn 17% more and have
30% more leisure time than women (Twining-Ward
L., 2010).

Methodology

Based on the results of the academic literature
database, bibliometric analysis study is a mechanis-
tic way to comprehend the global research trends in
a certain field. Exploring the significant analytical
contributions of academic research and relationships
is made possible by bibliometric methods. Thus, the
method has assisted in the conceptual growth of
various scientific disciplines (Di Stefano G. et al.,
2010). This method distinguishes bibliometric anal-
ysis papers from review papers, which are primarily
meant to address the most recent advancements, dif-
ficulties, and potential future directions of a particu-
lar issue (Khudzari J.M. et al., 2018).

Data source and search strategy

There are many popular databases worldwide,
such as Scopus, web of science, google scholar, Sci-
mago etc. These databases have a very wide range of
publications. Out of these Scopus- the most popular
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and one of the largest databases, is used for analysis.
We found a total of 556 publication results using the
keywords (“gender issue” AND “gender equality”
OR “gender disparity” AND “tourism”) used in the
initial search. There is not any restriction on coun-
try, language etc. Each publication has information
such as author, country, citations, documents, sourc-
es etc. After appropriate screening, this information
is used for analysis.

Collection of data for conducting bibliometric
analysis went through three main stages. The first
step is to select the optimal database that matches
our research area and goals. Consequently, Scopus
was chosen as the main database to obtain the re-
quired data set to be studied through bibliometric
analysis. The selection of Scopus was based on sev-
eral reasons, such as: (i) it contains a wide range of
published articles, (ii) it includes journals and pub-
lications with a higher index than other databases
(e.g. Google Scholar) and (iii) it is more efficient
for metric analysis, because it offers complete in-
formation of all bibliometric analysis units such as
authors, sources and citations (Pranckuté R., 2021).

Bibliometric maps

Citation, bibliographical, and author keywords
information of 143 articles were exported to VOS-
viewer (version 1.6.18), Centre for Science and
Technology Studies, Leiden University, the Neth-
erlands), a software tool for constructing and vi-
sualizing bibliometric maps. Maps created using
VOSviewer include items. The items in this study
are the subjects of interest, such as the authors’ key-
words or the countries. Any pair of items may have
a link between them, which is a connection or re-
lationship between the items. The strength of each
link is indicated by a positive numerical value. The
stronger the relationship, the higher this value. In a
co-authorship analysis, the number of publications
co-authored by two associated nations is shown by
the link strength between them, whilst the number of
publications co-authored by all affiliated countries
is shown by the overall link strength.

Like co-occurrence analysis, the frequency of
publications where two keywords appear together is
indicated by the connection strength between author
keywords. The user manual for VOSviewer contains
information on all its functions (Van Eck and Walt-
man).
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Analysis of co-authorship

In the analysis of co-authorship, we included all
64 countries affiliated with 140 authors and 302 or-
ganizations. The minimum number of documents to
be examined in VOSviewer was set to 3. The affili-
ated countries/territories grouped into 5 continents:
Africa, America, Asia, Europe and Oceania.

Analysis of co-occurrence

In terms of analyzing co-occurrence of all key-
words, author keywords and index keywords, there
were 104 all keywords, 30 author keywords and
79 index keywords from 143 articles respectively,
which meet the threshold. The minimum number of
occurrences of a keyword to be examined in VOS-
viewer was set to 3. To display the average publica-
tion year, frequency, and link strength of the key-
words, overlay visualization method was chosen.
The color of a keyword denotes the typical publish-
ing year of the documents where it appears.

The second step is to identify academic works
according to the research objective and its sci-
entific direction. From January 10, 2024, the au-
thors of this study initially selected 556 published
research papers from the Scopus core collection
using the search queries shown in Figure 2. In
the first step of screening, we excluded improper
publications for criteria such as year range (last
20 years) within the found publication to include
only research articles from 2004 to 2023, as a
result, 457 articles were selected. These articles
were then refined by publication stage (only fi-
nal) and document language (only English), re-
sulting in 448 articles. These notes have under-
gone extensive research by the authors based on
word processing. The first stage was to identify
the publications according to the scope and pur-
pose of this research, it was assumed that the
articles should be in the area where gender and
tourism intersect. In the second stage, we selected
articles that considered gender issue as the main
demographic dimension in the field of tourism in
its context. they were selected according to the
following keywords: (“Gender Issue”, “Gender
Equality”, “Gender Disparity”, “Womens Status”,
“Tourism”, “Gender Role”, “Womens Employ-
ment”, “Gender Inequality”, “Gender Discrimina-
tion” and “Women’s Empowerment”). As shown
in Figure 2, 143 articles were finally identified.
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Identification of research papers through the database

| | Records identified from Scopus Database
Search Queries:
E "gender issue" AND "gender equality" OR "gender disparity” AND "tourism" AND PUBYEAR > 2003 AND
€ | | PUBYEAR < 2024 AND ( LIMIT-TO ( PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) )
E-;i AND ( LIMIT-TO ( EXACTKEYWORD , "Gender Issue" ) OR LIMIT-TO ({ EXACTKEYWORD ., "Gender
& | | Equality" ) OR LIMIT-TO ( EXACTKEYWORD . "Gender Dispatity" ) OR LIMIT-TO ( EXACTKEYWORD |,
;_ "Womens Status” ) OR LIMIT-TO ( EXACTKEYWORD . "Tourism" ) OR LIMIT-TO ( EXACTKEYWORD .
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LIMIT-TO ( EXACTKEYWORD . "Women's Empowerment" ) )

Initial Scopus Records: Data reprocesses:

- Scopus (0= 556) - Publication year range (only 2004-2023)
§ Records after Processing: ) I—gincgldﬁl, Cl.‘lTE:l‘la: v final
g - Scopus (n = 457) * - Pu 1.cat1.011 stage (only final) .
= - Publication language (only English)
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Records screened: Documents concerned only with the following keywords:

- Scopus (n= 448) - "Gender Issue". "Gender Equality", "Gender Disparity", "Womens
= Status", "Tourism", "Gender Role", "Womens Employment", "Gender
: Inequality”, "Gender Discrimination", "Women's Empowerment"
£
2 | Final records suitable for bibliometric analysis:
= - Scopus (n= 143)

Figure 1 — Diagram of “gender issues in tourism” for data collection and refinements
Source: http://www.scopus.com (assessed on 30th April, 2024)

Results and discussion

Evolution of the scientific production and growth
of research form

For a period of 20 years, a total of 143 academic
articles have been published in Scopus indexed jour-
nals (Figure 2). Figure 2 shows that between 2004
and 2014, the number of Scopus-level articles inves-
tigating gender issues in the field of tourism is very
low, and the annual publication number fluctuates
between 0 and 4.

In2015,2017 and 2020, the number of articles
suddenly increased and reached to 8, 12 and 17 re-
spectively, but this phenomenon did not continue
above mention years, and in their following years
the number of annual publications decreased,
and only 6, 9 and 15 articles were published each
year. Start from 2022, interest in the study of gen-
der tourism suddenly increased again, in 2023 it
showed about 2-times increase compared to 2021

(reached from 15 to 29). Consequently, it is an-
ticipated that the annual publication would keep
growing.

Gender issues in tourism are addressed in vari-
ous research disciplines and many research groups
around the world are actively working in these ar-
eas. Figure 3 provides a pie chart of specific types of
documents focused on the Scopus Core collection.
Publications on gender issues in tourism research
are divided into mainly 6 document types.

Analysis on documents by type showed that
gender issue studies in tourism are mainly published
in the form of Research Articles (87.4%). The next
higher places were occupied by publications classi-
fied by the following document types: Book Chapter
(5.6%) and Review Papers (4.2%). The documents
of Conference Paper form, which occupies 4th place
among publications, accounts for 1.4%. The last in
terms of publication types are Book and Editorial,
which have the same share (0.7%).
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Documents by year
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Figure 2 — Dynamics of Scopus research articles on gender issues in tourism between 2004 and 2023
Source: http://www.scopus.com (assessed on 30th April, 2024)
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Figure 3 — The numbers of documents by type on gender issue studies in tourism between 2014 and 2023
Source: http://www.scopus.com (assessed on 30th April, 2024)

Leading countries, top institutions, and interna-
tional collaboration

Figure 4 shows the top 10 most productive
countries contributing to the gender issue studies
in tourism worldwide. More than 50% of the global
publications was contributed by Spain, the United
Kingdom, the United States and Australia, indicat-
ing mostly English language-based countries are
key players in the gender issues research in tourism.

112

However, Spain was the leading country with 24
publications, covering 17% of the global total pub-
lications. The UK was the second most productive
country with only 2 publications less than Spain.
After that USA and Australia come in the third and
fourth country with 19 and 16 publications respec-
tively. Among the 10 most productive countries, In-
dia, South Africa and the Norway are in last place
with 6, 6 and 5 publications respectively.
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Figure 4 — Top 10 countries with Scopus publications on gender issues in tourism between 2014 and 2023
Source: http://www.scopus.com (assessed on 30th April, 2024)

As shown in Figure 5, regarding the top aca-
demic institutions, the University of Johannesburg,
Norges Teknisk-Naturvitenskapelige Universitet
and Universidad Complutense de Madrid were
ranked in first place, with the same number of pub-
lications (4). And interestingly the rest 7 institutions
were placed in second with the same publications

Documents by affiliation (institution)

University of Johannesburg

MNorges Teknisk-Maturvitenskapelige Uni...
Universidad Complutense de Madrid
University of Glasgow

The University of British Columbia
University of Otago

University of Surrey

Universitat Autdnoma de Barcelona
Universita degli Studi di Macerata

Griffith University

=]
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15
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(3). Surprisingly, the study results show that al-
though English speaking countries are the leader in
the number of published articles, their academic in-
stitutions are not among the top three. We reasoned
that, due to the large number of research institutions
in those states, published articles were not usually
concentrated in a single organization.

Scopus

t
&)
N
tn
w
w
4]
IS

4.5

Number of publications

Figure 5 — Top 10 institutions with Scopus articles on gender issues in tourism between 2014 and 2023
Source: http://www.scopus.com (assessed on 30th April, 2024)
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The distribution of countries/territories per re-
gion is shown in Figure 6. The closer two countries
are located to each other in VOSviewer, the stronger
their relatedness and the stronger the link between
two countries, the thicker the line. The highest num-
ber of countries per region came from Asia (14), fol-
lowed by Europe (11), America (9), Africa (4) and
Oceania (2). The findings of co-authorship showed
that the U.S was the country with the largest asso-
ciation with 10 co-authorships connected to 7 coun-
tries/territories.

Results of co-authorship showed that the Spain
and United Kingdom was the most affiliated coun-
tries, linked to 11 countries/territories with 24 and
22 times of co-authorship respectively. The list
was followed by United States (10 links, 19 co-au-

thorships), Australia (9 links, 16 co-authorships),
China (4 links, 9 co-authorships), Italy (4 links, 7
co-authorships), and others. It was also shown that
about 85% of the listed countries had international
collaborative publications with less than 10 coun-
tries. In addition, only the researchers in Japan and
Sweden were not affiliated with any other country
for publishing articles on gender issue studies in
tourism.

The variety of research partners, the large per-
centage of foreign postgraduates/visiting scholars,
and the robust research funding are some potential
drivers of the dynamics of international collabora-
tion. To maintain the longevity of international col-
laboration, it is also critical to have a flexible and
reliable research policy.

italy

4 china

rf%% VOSviewer

sowthiafrica

new zealand

australia

united kingdom

turkey

unit@ates -

brazil
portugal

Figure 6 — A screenshot of bibliometric map created based on co-authorships with network visualization mode
Source: http://www.scopus.com (assessed on 30th April, 2024)

Author keywords analysis

A total of 527 author keywords were recorded,
among which 418 (79.3%) were used only once, 79
keywords (15.0%) were used twice, and 30 (5.7%)
were used thrice. After re-labeling synonymic single
words and congeneric phrases, 30 keywords met the
threshold of minimum 3 occurrences for the map-
ping in VOSviewer.

Terminology and concept. Our results showed
that ‘gender’ was the most frequently encountered
keyword with 39 occurrences and 37 links to other
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keywords (Figure 7). We also came across the use of
general terms such as ‘tourism’ (20 occurrences, 37
links), ‘gender equality’ (46 occurrences, 34 links)
and ‘women’ (13 occurrences, 27 links). We also
found some attributes—substratum, process, and
configuration used to name gender issues in tour-
ism. Examples of substrate/mechanism related it
were ‘entrepreneurship’ (5 occurrences, 11 links),’
‘empowerment’ (4 occurrences, 8 links), ‘develop-
ment’ (3 occurrences, 7 links), and ‘employment’ (3
occurrences, 6 links).
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Figure 7 — A bibliometric map of author keywords co-occurrence with overlay visualization mode
Source: http://www.scopus.com (assessed on 30th April, 2024)

It is also interesting to see how a particular term
is established. For instance, as a term, empower-
ment originates from American community psy-
chology and is associated with the social scientist
Julian Rappaport (1981). However, the roots of em-
powerment theory extend further into history and
are linked to Marxist sociological theory (Burton
M., Kagan C. 1996), and it has been popularized
in social science. Consequently, the term is widely
used in many publications related to the gender in-
corporating women’s empowerment.

Topics of interest

From the results of the analysis of gender is-
sue studies in tourism obtained from our research
work, especially from the number of publications in
high-ranking journals each year during the period
2004-2023, we can see that researchers have be-
gun to show interest in this topic only in the last 10
years. To analyze what directions the authors were
interested in researching this topic, we decided to
analyze the main keywords used in the search for
scientific articles in this field.

To fully cover the topic of gender in tourism,
as indicated in the research method of the article,
we selected articles with the title of “gender is-
sue” AND “gender equality” OR “gender dispar-

ity” AND “tourism” in the search. Then we sorted
the number of publications using the next 10 key-
words that are closest to the topic from among the
found keywords. They are “Gender Issue”, “Gender
Equality”, “Gender Disparity”, “Womens Status”,
“Tourism”, “Gender Role”, “Womens Employ-
ment”, “Gender Inequality”, “Gender Discrimina-
tion” and “Women’s Empowerment”. The result
of the analysis of the number of appearances of the
above keywords in VOSviewer was as follows: A
total of 527 author keywords was recorded. After
re-labeling synonymic single words and congeneric
phrases, 30 keywords met the threshold of minimum
3 occurrences for the mapping in VOSviewer. The
keywords of “Gender” have been used 37 times and
the keywords containing “Tourism” were repeated
20 times. It can be said that these two keywords
formed based on the main search topic in our re-
search.

Our results found that one of the most frequently
encountered among the main selected intersections
in gender tourism research was “Women”. Com-
pared to the other secondary keywords, it appeared
the most with 13 occurrences. Although the next
ranking keywords “Empowerment” and “Gender in-
equality” have the same number of “Link strength”
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indicator with 8, their occurrences is different, for
example, “Gender inequality” has 9 occurrences
which is more than twice as much as “Empower-
ment”. From this we can say that “Gender inequal-
ity” is one of the most important points in gender
research.

Conclusion

This study has provided an overview of gen-
der issue studies in tourism based on 143 publi-
cations retrieved from the Scopus database. Pub-
lication growth has been rapid since 2021, and it
is anticipated to continue to rise. In our opinion,
this breakthrough can relate to the end of the CO-
VID-19 pandemic period. And from the analysis of
the format of the publications, we find that almost
90 percent of them are scientific articles. In our
opinion, the main reason for this may be that most
scientific publishing organizations prioritize the ar-
ticle format documents. We have discovered coun-
tries/academic institutions (e.g. Spain, UK, USA
and Australia) that have a comparatively a greater
number of publications and strong international
collaborations, and we concluded that this reflects
the fact that women’s rights are well protected in
those countries, and the importance is attached to
increasing the competence of women. Research
into gender issues in tourism is now a global con-
cern thanks to the promotion of these countries.
These entities can be an opportunity for research-
ers from other countries (e.g. India, South Africa
and Norway) to broaden their research collabora-
tions. At the same time, a relatively close network
of cooperation was formed between countries. De-
spite many cooperatively authored papers recently,
there is still a need to substantially strengthen co-
operation among scientific institutions. it should
also be noted that while a significant number of

researchers are active in national and international
co-authorship networks, some of which are closely
clustered, many researchers are still relatively iso-
lated from each other. Can more collaborations be-
tween researchers and international co-authorship
will certainly lead to fostering even higher quality
studies in gender issues in tourism.

The results of the search may not cover all stud-
ies related to gender issue studies in tourism avail-
able on Scopus by restricting the search of keywords
related to gender and tourism in titles and abstracts.
This is because some researchers did not refer their
systems as gender issues in tourism, but instead us-
ing different terms (e.g. women empowerment or
employment in tourism industry). Also, co-occur-
rence analysis of author keywords covered only
90% of 143 articles due to missing author keywords
information from certain journals.

Future research comparing the results from sev-
eral databases, including Google Scholar and Web
of Sciences, is advised. In the search results from
Web of Science, for instance, a feature known as
“hot paper” automatically displays the most popu-
lar publications in the subject; this function is still
lacking in Scopus. This hot document feature lists
important works that receive a lot of attention very
quickly after publication, as seen by their rapid and
considerable increase in citations. A more thorough
investigation will benefit from bibliometric analysis
using multiple data sources.
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AAMATbBI OBAbICbIHAA EMAIK-CAYbIKTbIPY TYPU3IMIH
AAMDBITYAATbI BACbIM BATbBITTAP

Makana Kasakcran Pecrniybamkacbl AAMaTbl OOABICHIHbIH, EMAIK-CaybIKTbIPY TYPU3MIHIH Aamy
aAeyeTiH 6GaranayFa apHaraAbl. ATaAFaH eHIp e3iHiH reorpadmsAbiK OPHAAACybIMEH, TayAbl HeaepimeH
XoHe 6arn Taburn pecypcrapbiMeH epeklieAeHeAl. 3epTTeyAiH 6acTbl MakcaTbl — OCbl ayMakTa eMAIK
CYy pecypcTapbliH aHbIKTay >K8HEe TYPUCTEPAI TapTyAa OHbIH 9AeyeTiH Haraay.

3epTTey reoAorvs KeHe >Kep KOWMHAybIH ManAaAaHy KOMMUTETI YCbIHFAH AepekTep HerisiHae
KYPri3iAAi. AAMATbl OOAbICBIHbIH, EMAIK Cy pecypcTapbiH alkblHAQY 6oWblHILA KapTa-cxema
93ipAEHAI. AAbIHFaH HOTMXKEAEP OCbl OHIPAIH 0apAbIK ayAaHbl eMAIK pecypcrapFa Me eMmecTiriH
KOPCeTTi, aranAa KOpbl XafblHaH YAKeH AAGaH ApacaH TepMaAAbl Cy KO3iH epekile atarn 6TKeH >KeH.
AABaH ApacaH Cy Ke3i eMAIK-CaybIKTbIpy TYPU3MIHIH AaMybiHa CEMTIiriH TUMi3eTiH eAeyAi aAeyeTke
me. OA OTaHAbIK, AEMAAYLIbIAAD MEH LUETEAAIK TYPUCTEPAIH TapTbIAy HYKTECiHEe aiHaAybl 86AeH
MYMKiH. OCbl CaAaHbIH, TabbICTbl AaMYbl YLLIiH MHPPAKYPbIABIMAbBI KAALINTACTbIPY, CanaAbl CaybIKTbIPY
KbI3MeTTepiMeH KaMTamacbl3 eTy, TYPUCTIK MapLIpyTTapAbl, MAPKETUHITIK KamMrnaHUsSAapAbl 83ipAey
YKOHE MEMAEKETTIK KOAAQY KaKeT.

3eptTey AAMaTbl OOABICBIHAQ EMAIK-CaybIKTbIPY TYPU3MIH AAMbITYAbl MEMAEKETTIK KOAAQYFa,
MHBECTOPAapFa XEHIAAIKTEP MeH bIHTaAQHABIPY LIAPaAAPbIH YCbIHYFa, MHAYCTPUSIFa apHAAFaH KOAANAbI
lapT-XarAan Kypyfa wakbipaabl. CaaaHblH, TYPAI CyObeKTIAEPIH KaMTUTbIH TYPUCTIK KAQCTEPAI KYpY
6OVbIHLLIA XYMNEAI iIC-OpeKeTTeP OH HOTMXKEre >KOHE TYPUCTEPAIH KaXKeTTIAIKTEpPiH KaHaraTTaHAbIPYyFa
bIKMAAbIH TUTI3EA|.

Makana KasakcTaHHbIH, OHTYCTIK-LIbIFbICbIHAQ, Bcipece AAaBaH ApacaH TepMasAbl Cy KO3iHAe
EeMAIK-CaybIKTbIPY TYPU3MIHIH AaMy 8AeyeTiH pacTanAbl. Bya TypucTepai TapTy >KeHe KbI3MEeTTEPAIH,
CarnachbliH XakcapTyFa GaFblTTaAFaH Kasipri 3amMaHfbl MH(DPAKYPbIAbIMAbI KAABIMTACTbIPY XKOHE KelleHA]
06arapAbl AAMbITY YLLIIH MEMAEKETTIH >K8HE XeKe MHBECTOPAAPAbIH GipAeCKeH ic-apekeTTepiH TaAan
eTeAl.

TyiiiH ce3aep: eMAiK-CaybIKTbIPY TypM3Mi, eMAIK pecypcTap, MH(PaKypbIAbIM, TYPUCTIK BAeyeT,
peKpeaumsiAbIK, 9AEYET, LUMMAXKan-KypOPTTbIK, EMAEY.

S.Z. Saidullayev', A.S. Aktymbaeva?”, B.I. Aktymbaeva?,
A.M. Nurzhanova', E.Kh. Kakimzhanov?
"Narxoz University, Almaty, Kazakhstan

2Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: Alyiya@kaznu.kz

Priority directions of development of medical
and health tourism in Almaty region

This research examines the potential for developing health tourism in the Almaty region of Kazakh-
stan. The region’s geographical location, mountainous terrain, and abundant natural resources make
it well-suited for this purpose. The main goal is to identify the therapeutic water resources and assess
their potential to attract tourists. The analysis used data from the Committee of Geology and Subsoil
Use to map the therapeutic water resources across Almaty. While not all districts have such resources,
the Alban-Arasan springs with the largest reserves are particularly notable. The Alban-Arasan springs
have significant potential for health tourism. They could become a top destination for Kazakhstani and
international visitors. Successful development would require supporting infrastructure, quality health
services, tourist routes, marketing, and government support.

The article urges the government to support health tourism in Almaty by offering benefits and in-
centives to investors, and creating favorable conditions. Efforts to establish a tourism cluster of industry
entities would also contribute to positive outcomes and better tourist satisfaction.
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The research confirms the significant potential for health tourism in southeastern Kazakhstan, espe-
cially at the Alban-Arasan springs. Realizing this potential will need collaboration between the govern-
ment and private investors to build modern infrastructure and integrated projects to attract tourists and
enhance services.

Key words: medical and health tourism, therapeutic resources, infrastructure, tourist potential, rec-
reational potential, sanatorium-resort treatment.
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MpuopuTeTHbIE HAaNpPaBAECHUS PA3BUTHS
AeuyebHO-03A0POBUTEALHOIO Typru3Ma B AAMATMHCKOI 06AaCTH

CraTbsl NMOCBsILIEHA OLEHKE MOTEeHLMAAA Pa3BUTUS A€YeOHO-03A0POBUTEALHOIO Typr3ama B AAMa-
TUHCKOM o6AacTn Pecny6amkin KasaxctaH. PernoH oTanuaercs reorpamyeckvM NOAOXKEHUEM, rop-
HbIM peAbedoM 1 BoraTbiMM MPUPOAHLIMU pecypcamu. OCHOBHas LieAb MCCAEAOBaHUS — BbISIBAEHUS
AeyebHbIX BOAHBIX PECYPCOB AAQHHOW TEPPUTOPUM U OTNPEAEAEHUE €€ MOTEHLMAAA AASI TPUBAEYEHMS
TYPUCTOB.

AHaAM3 NPOBOAMACS Ha OCHOBE A@HHbIX, MPEAOCTABAEHHbIX KOMUTETOM FEOAOTMWN U HEAPOMOAb-
30BaHus. AAs OrpeAeAeHnst AeUebHbIX BOAHbBIX pecypcoB AAMATMHCKONM o6AacTv paspaboTaHa KapTa-
cxema. Pe3yAbTaTtbl MokasaAM, YTO He BCE PalOHbl permoHa 00AAAQIOT TaKMMM pecypcamu, OAHAKO
0co60 cTOUT OTMETUTb AAGaH-ApacaHCKMe MCTOUYHUKM C HaMBOAbLLUMMM 3aracamu. MCcTouHnKmM AAGaH-
ApacaH MMEIOT 3HAUYMTEAbHbINA MOTEHUMAA MO Pa3BUTUIO Ae4eBHO-03A0POBUTEABHOIO Typmnama. OHK
MOTYT CTaTb LIEHTPOM MPUTSXKEHMS Kak OTAbIXaloLmx KasaxcraHa, Tak v TypucToB n3-3a pybeska. Aas
YCMELHOrO PasBUTMSI 3TOM OTPACAM HEOOXOAMMO CO3AaHME MHPPACTPYKTYypbl, obecriedeHne Kave-
CTBEHHbIX 03A0POBUTEABHbIX YCAYT, pa3paboTka TYPUCTCKMX MapLLIPYTOB, MapKETMHIOBbIX KaMrMaHWi 1
rocyAapCTBEeHHas MoAAepykKa.

MccaepoBaHve MpuUsbiBaeT MPaBUTEAbCTBO MOAAEPIKaTb pasBUTHE AeYeOHO-03A0POBUTEALHOIO
Typu3ama B AAMaTMHCKOM 0BAACTM, MPEAAOXKMTL MHBECTOPAM AbIOThbl M CTUMYAbI, CO3AaTb GAAronpm-
STHbIE YCAOBUS AASI MHAYCTPUK. CUCTEMHbBIE YCUAMSI IO CO3AQHMIO TYPUCTCKOrO KAACTepa, OXBaTblBalo-
Lero pasAmMUHble CyObeKTbl 0TPACAM, TakxKe OyAyT CnocobCTBOBATb CMHEPreTUYeCckoMy pe3yAbTaTy 1
YAOBAETBOPEHMIO MOTPEBHOCTEN TYPUCTOB.

B LeAoM mMccaepOBaHME MOATBEPIKAAET MOTEHLMAA PA3BUTUS Ae4e6HO-03A0POBUTEABHOIO TYpU3-
Ma Ha toro-Boctoke KasaxcraHa, 0co6eHHO Ha MCTOUYHMKAxX AAGaH-ApacaH. ITo TpebyeT COBMECTHbIX
YCUAMIM TOCYAQPCTBA M YaCTHbIX MHBECTOPOB AASl CO3AAHUSI COBPEMEHHOM MHPPaCTPYKTYpbl M pa3Bu-
TUSI KOMIAEKCHbIX MPOEKTOB, HaMPaBAEHHbIX Ha NMPUBAEUYEHUE TYPUCTOB U YAYULLIEHNE KaUeCTBA YCAYT.

KatoueBble cA0Ba: Aeue6HO-03A0POBUTEABHDIN TYPU3M, AeuebHble pecypcbl, MHPaACTPYKTypa, Ty-
PUCTCKMI MOTEHUMAA, PEKPEALIMOHHBIN NMOTEHUMAA, CAHATOPHO-KYPOPTHOE AeYeHMe.

Kipicme

EMnik-caysIkTBIpy Typu3Mmi KP Ykimerimen
OIICYMETTIK TypU3M MEH ilIKi TYpU3MHIH JaMmybl-
HBIH aca KeJIemeri 30p OarbITTaphIHBIH O1pi peTiH-
ne Genrinenni. Oceirad 0aina"pICThl AJIMAaThl 00-
JIBICBIHJIA EMJIIK-CAYBIKTBIPY TYPU3MIH JIaMYbIHBIH
OacbIMIbl OaFbITTapBIH 3€PTTEY OAAH Opi O3EKTi.
AnMaTel  OOJBICHI  EMIIK-CAYBIKTBIPY TYPHU3MIiH
JaMBITY YIIiH 30p ©JIeyeTKe XOHE KEHECTIK 3a-
MaHHaH Mypa OOI KaJFaH MIMIaXai-KypOpTThIK
emJienry OolbIHIIA MOJI ToXiprbOere ue. EMik 6a-
HIBIKTBIH, TEPMaJIJ(bl MHHEPAIIIbI CY KO31HIH JKOHE
Oaraibl JaHIIIA(QTTAPBIH MIOFBIPIAHYBl AJIMaTHI
OOJIBICBIMEH KaTap KaJIbl eIIiH dDJICYMETTIK-9KO-
HOMHMKAJIBIK axyasblH jKaKcapTyFa MYMKIiHIK Oe-
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peni. OHipAIH MHPPAKYPBUIBIMHBIH TYpbIC OaFbIT-
Ta JAMBITY JKEPTiTiKTI TypHCTEpre )KOHE KopIIiiec
eNJIepJIeH KEeJEeTiH JieMalylibulapFa TapThIMJIbI
OoJIaIbl.

TYpakTBUIBIK TI€H KayanKepIlilK — eH ajbl-
MeH, TaOUFH pecypcTapFa Heri3/1eNeTiH caybIKThIPY
TYpU3MHIH 0acThl eneMine aiHanabl. CaybIKThIPY
caylacblHa TYPAKThl TOXipuOenepal eHri3y, KopIro-
PaTUBTIK KayanKepIIiTiK, JaMmyAblH OpTaK MakcaT-
TapbIHbIH OOJybl — MYHBIH OapibIFbl MEMJICKETTIK
KOHE JKeKe MYJUICTi TapanTtap YIIiH OChl MHIYCT-
PUSTHBIH Y3aK Mep3iMJi JaMybIHBIH OacThl Karu-
JaTTapbl. ATamFaH TYpU3M TYPiHIH AaMybl, OipiHII
KE3€KTe, KEPTTIKTI XaJbIK TEH >KaJIbl MEMJIEKET
YIIiH OapblHIIa TAaOBICTBUILIKIICH OaiIaHbICTHI.
Anaiiia TypucTepAl CaybIKTBIDYMEH KaTap >Kepri-



C.3. Caifgymraes xoHe T.0.

JIKTI TYPFBIHAAPIBIH OJ-ayKAThIHBIH MaHBI3bLIbI-
FBIH YMBITIIAFaH JKOH.

AdyaH TYpJi eMAIK-CaybIKTBIPY TYypH3MI — OYII
KOl KeleH 1i xyite. EMAiIK-caybIKTBIpY TypHU3MiHIH
JIOPIrepiliK JKOHE FhUIBIMU ACIEKTIICPIHIH KUbIH-
TBIFBIH TYPJI JEPEKKO3AEpe dPTYpJli TYCIHIIpise-
Ii, Oy7 3 Ke3eriHje >Kajmbl calaHbIH aHbIKTaMa-
CBIH KENTipyJie Tepic dcepiH TUTi3eIi.

Carrera n Bridges anbpIkTamachl OOHBIHIIIA eM-
JIK-CayBIKTBIPY TypU3Mi — illIKi jKOHE MaTepHal-
JBIK KYILITI CaKTay, KajllbIHA KEJITIPYy, OHANTY KOHE
JKAKCapTy MaKCaTBIMEH TYPFBUIBIKTBI TYPY OpPHBI-
HaH IIeKapa acaThlH, YUBIMIACTHIPBUIFAH canap Aem
tyciuinemi (Carrera P.M., Bridges J. 2006: 3).

B.H. CenysiHoB men A.A. ®ensikuHHIH eHOCTIH-
JIe eMIIK-CaybIKThIPy TYPU3Mi aJaMHBIH KaJIbINIThI
TIPIIUTIK €Ty QYHKIHSCH YIIIH Ka)KeTTi XKOHE JICH-
CayJbIFbl OJICIpereH XOHE TYpJIi ChIpKarTapbl Oap
amamaapra OarbITTAFAaH KBI3MET PETIHIE TYCIHII-
peni. Anaiina Oyn aHbIKTamMa TaOUFU eMIIIK pecypc-
Tapabl KOJAaHY, KINEHTTEPMEH KbI3METTEP aKbl-
CBIH TOJIEy MYMKIH/IIT1 )KOHE T.0. CUSKTBI MaHbI3/[bI
acmexTirepai Kanaelpeinl Ketemi. CoHbIMeH Oipre
CAyBIKTBIPY TYPHU3MHIH €MJIK TYPU3MHIH OpHBIH
Oacy ¢axrici Oenrineneni, anaiia eMIOiK Typu3M
OHBIH HeTi3Ti OeJiri 6omeim TadbiIams! (CemysHOB
B.H., ®emsxun A.A.2018: 4).

OsziniH eHOerinae A.A. KonbioBa eMIiK-caybIK-
TBIPY TYPU3Mi TEPMHHOJOTHSICHIHBIH MOCEINEIePiH
KEHIHEH KapacTbIpJbl. ABTOP MOCTKEHECTIK eJep-
JIeTi eMJiK-CaybIKTBIPY TYPHU3MHIH KaJbIIITaCy MO-
JeTiHIH WeTeNAiK aHaJorTapJaH aibIpMAaIbUIBIFbIH
ataiinel. [lerenne eMaik-caybIKTRIpY Typu3Mi (Oy-
naH opi — ECT ) eki canaTka OeiHreH — eMJIiK (Me-
JTULMHAIBIK) TYPU3M KOHE CaybIKThIpY («wellness»
— BenHecc) TypusMi (Kombeioa A.A., 2015:73).

Kazaxcrangpix aBrop C. KanenoBa menuiuna-
JBIK TYPHU3MII TYPFBUIBIKTBI JKE€PIHEH €1 acaTblH
KJIMEHTTEpPre MEAMLUHAIBIK KBI3MET KOpCETy pe-
TiHJIe aHBIKTAWIBI, OYII peTTe OYKiNl SIeMHIH MeTu-
[UHAJIBIK OPTAIBIKTAPBIHAA JEMaJbIC TIEH KOFaphl
O17TiKTI MaMaHIApABIH €M KepceTy i OipiKTipin icke
aceipyasl outnipeni (Kaenosa C.A., 2018: 16).

ECT kapactbipy Ke3iHAe THIHBIFY, peKpealus,
CayBIKTBIPY, TYpPHU3M CHSKTBl aHbIKTaMajapra er-
Kel-rerkein Oenriiey Oepy MaHbI3IbL, ce0OeOi
ollap KelIeH i HeMece YKaJllbl MOHMOTIH e Oaraia-
Hazapl. JlumemMma araiFaH TYCIHIKTEPAIH CHHOHHM-
IiriH aHbIKTayaaH Typaabl. He onmapasiy Gipi xai-
IbUIAHFAaH OOJIBIN CaHaabl, ajl KalFaHIapbl OHbIH
Oeuiri 0okl TaObLIAIBI JKOHE Oenrim Oip uepap-

XHsa KapacThIpbLIaIbl HEMECE aTaiFaH TYCIHIKTEp
MYJIZI€ TYPJIl MarblHAaJaH TYPAIbl.

MenuiuHaNbIK KOHE eMIiK-CaybIKTBIPY TYpPH3-
Mi OOHBIHINIA 3epPTTEYIIePAl KONTETeH Ka3aKCTaHIbIK
FaIBIMIAP JKYPTi3/i, oJlap eMAiK-CaybIKTBIPY TYPH3-
MiH MEIUIMHAIBIK TYpU3MHEH O0JIeK KapacThIPbL,
aJ1 KeWoip FabIMIap aTaaFraH MOCEIICH] JKUBIHTHIKTA
KapacThIPAbI.

Ocpl 3epTTeyiH MakcaTbl — 3epTTENeTiH ay-
MaKTa MEIUIMHANBIK-PEKPeasUTbIK TYPU3MHIH
KapTa-CXeMachlH 93ipjey Heri3ri mapaMeTpriepui
Oaranaypl )kOHE OCBl OAFBITTHI JAMBITY YIIIH MYM-
KIHIIKTepAl MHTEerpajibl Oaranay bl KAMTHTBIH AJl-
MaTbl OOJIBICBIHBIH TYPHCTIK-PEKPEALUSUIBIK dlIeye-
TiH KEUICH/Ii TaJjIay HETI31HJIe KY3ere achlPbLIaIbL.

3epTTey MaTepuaaIapbl MeH dIicTep

AnMatbl OOJBICBIHBIH TYPHCTIK-PEKPEAIHSITBIK
eMJIIK-CayBIKTBIpY 9JIeyeTiH Oaranay YIIiH ayMax-
Tl Oarayiay[blH JKapUsJIaHFaH FbUIBIMHU-OiCTEME-
JIK TOCUIEMeNiepl MEH ojiCHaMaapbl Talijayra
QJIBIHJBI.

Kazakcranga imki Typu3MIi JaMBITYIBIH 3a-
MaHayHd TOCUT KJIAacTepiiK CTpaTerusiHbl OernceHmi
KOJITAaHyIbI Ko3Meh i, Oy CaHIBIK KOHE CaItajIblK
3epTreysepai OipiKTipeTiH KemeH i daicTepai Koi-
JaHynpl Tanman erefi. byFaH ayMakTbIH TypHCTIK
oIeyeTiH OaranayAblH OYPBIH YCBIHBUIFaH MOJIEIb-
JIEpiHIH SIiCTEePiH KOJJIaHy Kipei.

FouteiMu omeOueTTe KEeIeH i dIicTep Melr, ¢H
QIJBIMEH, PECYPCTHIK, 0a3aHbl YKOHOMHUKANBIK TY-
PHUCTIK-peKpeanusuIbiK Oaranay/ sl )KOHE ayMaKThIH
TYPHCTIK JaMybIHBIH T'€0aKIapaTThIK, KyHelepiHiH
OIICIH OINAIpeTIH TYPHUCTIK-pEKpEaLMsUIbIK — Ka-
JACTpABl KAJBITACTHIPY MEH JaMbITy TYCIHIIeA],
Oy KopIIaraH diieM OOMBIHINA XKaHa aKIapar Typ-
JIepiH ayIbIH OaFrAapIaMalblK-TeXHOJIOTUSIIBIK KY-
paAapbIHBIH KHUBIHTHIFBl — FE0AKIAPaTTHIK TEXHO-
JIOTHSIIApIbl OeNCeH Il Maiaanany sl OUTIipeti.

Keli6ip FanpIMaapIbIH MiKipi OOMbBIHIIA CayBIK-
TBIPY ’KOHE MEIUIMHAIBIK Typu3M Oip-OipiHiH cH-
HOHMMI, OacKanapbsl Typu3MHIH OyII eKi TYpiH aep-
0ec TypHUCTIK CETMEHTTEP PETiHAE KapacThIpaabl, ajl
0acbIM 06Tl MeTUITIHAIIBIK, TYPU3M/Ii, CAYBIKTHIPY
Typu3MiH xoHe SPA-Typusmai eMIiK-caybIKTBIPY
TypusMiHiH OeniMaepi nen tanuasl (Lade C. et al.,
2020: 4).

Opi Kapail 3epTTey YIIiH eMIiK, CayBIKTHIPY
(wellness), MmegumuHANBIK, skoHE SPA-TypH3M Mo-
HIH aHBIKTAY KaXeT.
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X.Mromnep men 3. JI. Kaydpmanusiy mikipi-
me, eMAIK Typu3M — MEAHMIMHANIBIK KOHE CaybIK-
TBIPY TYpU3MiH OHBIH HETi3ri OarbITTapbl peTiHjae
KaMTHTBIH KYpeli KyObUTbIC. 3epTTeyIIiiep eMIiK
TYpHU3MIII PU3HUKATIBIK, TICHXUKAJIBIK )KOHE DIICYMET-
TIK 9JI-ayKaTThl KOCa aJiFaHJa, JKaJIbl JEHCAYJIBIK
TIeH OMIp camachlH XKaKcapTyFa OaFrbITTajFaH JeH-
cayNlblK CakTay KbI3METTEpiH aly YIIiH casxaTka
0aifTaHBICTHI TIPOTIECTEP MEH 63apa dPEKETTECyIep-
JUH JKUBIHTBIFBI peTiHje aHbiKTaiael (Mueller H.,
Kaufmann E., 2001: 11).

1973 xpuibl JIYHHEXKY31TIK TYpHUCTIK YHBIM
(UNWTO), XanblkapalblK pecMH TYpPHCTIK
yvitsiMaap OmareiHblH (IUOTO) myparepi emmik
Typusmre anbikTama Oepai. Ocbl aHBIKTaMmara
coiikec, eMIIiK Typu3M TYpPHUCTEPIiH JEeHCAYIbI-
FBI MEH JKaJIlbl OJI-ayKaThlH J)KaKcapTy YIIiH MH-
Hepajabl Cyllap MEH KIHUMAT CUSAKTHI eIJiH Ta-
Ourm QakTopiapblH TaiaraHyFa Heri3JeNreH
MEIUIMHAIBIK, KbI3METTEP/II YCHIHYJBI KaMTH/IbI
(UNWTO, 2018:52).

CaypikTbipy (wellness) TypusMiHiH KeITereH
aHBIKTaMachl Oap, amaiiga Oi3iH Ke3KapachIMbI3
OolibIHIIAa eH ToJbIMABICEI Smith M. ner Puczko
L. yceinFan TepMuH OOJNBINT TaOBUIAABI, ONap ©3-
NEpiHiH 3epTTeyiHAe eMIIK TYpPU3MIi HeTi3iHeH
(U3UKAIBIK EHCAYIBbIKKA LIOFBIpIaHFaH, COHOaM-
aK TICHXUKAJBIK JKOHE PyXaHH JKaFJIaijbpl KaKcap-
TaThIH JKOHE aJaMJIap/blH ©3JICPIHIH KEeKe KaKeT-
TUTIKTEpIH KaHaraTTaHABIPYFa JKOHE OJICyMETTe
THIMAI QYHKITUSUTaHYFa BIKITATIBIH THTI3€TiH TYPU3M
(hopmacer petinae arikbiHnaiap! (Smith M., Puczko
L., 2015:207). Global Wellness Institute (GCI) mo-
miMeTTepi OOMBIHINIA, CAYBIKTBIPY TYypU3Mi (U3H-
KaJIbIK, JKOHE TICUXHKAIBIK JKaFlaiabl HBIFAHTYFa,
COHJTal-aK, YKaIMbl YHJICCIMII lI-ayKaTKa KOJI JKET-
Kizyre OarbITTasiFan canapnapisl Kamtuasl (Global
Wellness Institute, 2024).

MenuiuHanbIK TYpU3MIl aHBIKTAyJbIH KOrTe-
re’ Tocinmepi Oap. MeaumuHANBIK TYypU3M caja-
ceianarel 3eprreyin Connell J (2015) onbl agamaap
BPTYPJII MEAUIIMHANIBIK KBI3METTEP/Ii, COHBIH ilTiH-
JIe CTOMATOJIOTHSITBIK, JKOHE XHPYPTHSUIBIK, MPOIIe-
IypajapAbl aly YLIiH ©3 elIepiHeH ThIC JKepiepre
OapatbIH TIporiecc petiHme KapacTteipaas! (Connell
J., 2015:17).

AnamnapibiH METUIIMHAIBIK, KOMEKKE JKYTiHY-
re NTepMEJIeHTIH ceOenTepiH alaThiH aHBIKTAMaHBI
AMepHKaHIIBIK TaMaKTaHy KOFaMbIHBIH (aFbUIII.
American Society for Nutrition — ASN) FagbIMbI
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Hopkins L. (2010) ycemuael. 3epTreymii MeIumy-
HAJBIK TYPHU3M — TPaHCIIEKapaiIblK MeIUIINHAIBIK
KOMEKTI aJly MaKCaThIHAH TYPATBIH CasXaT JIeH Kop-
ceTeli, OHBIH 0acThl ce0edi — TOMEH KYH, KbI3METTI
aJyJIblH KbICKA YaKbIThI )KOHE ©31HIH eJIiH/Ie/OHIpIiH-
ne Oenrini Oip ke3MerTepiH 6onmMaysl (Hopkins L.
et al., 2010:190).

MeauuuHaNbIK TypU3M NalUCHTTEPre o3 elli-
HEH TBIC XKepJiepre 0apy apKbLUIbI IETeN e KaKeT-
Ti eM aJyFa MYMKiHJiK Oepeni. FruasimMu 3eprrey-
JIep CaHBIHBIH apTybl, 9PTYPIl MEMIEKEeTTePaiH
HIETEJIIK a3aMaTrTapFa MEIMIIMHAIBIK KbI3MET
KepceTyre OCJICEH/I KaThICYbl JKOHE eMJENyTe
merenre OapaThlH TAIMEHTTEP CaHBIHBIH OCyi
OCBI CaJlaHbIH JIaMybl MEH TaHBIMAJJIBLIBIFEIHBIH
apThI Kese xaTKaHbH Kepcereni (Rydback M.,
2021: 4).

I1. XKarsacu e3inin Defining Medical Tourism
enoerinme ECT MenuinHambIK KBI3METTEPMEH 1J1e-
CETIH TYpJIi MaKCaTTaFbl CasiXxaT PETiHJAE aHBIKTAii-
1wl (Jagyasi P., 2008:6).

I'epmanusiabiy Mamanbl X. Hapmrent emjik
TYpU3MHIH Coll 0acKallla aHBIKTaMacChlH YCBIHAIBI.
OHBIH YCBHIHBICBIHA HETI3MIEICEK, SMIIK TYPHU3MIE
TOJIeM TOCLII JKeKe-)KeKe )KYPETiH, )KEePriliKTi KoHe
IIETENI TyPUCTEPiHiH OATEHEONOTHUIBIK, JKoHEe Oac-
Ka Kypoprtrapra camnapbl jxatanbl (Nahrstedt H.,
1997: 72).

Byn emziik-caybIKTBIPY KOHE MEAUIIMHAIIBIK TY-
pu3M OYKiJI Typu3M HHIYCTPUSCHIHBIH JaMybIHIA
YJIKeH peJi aTkapajbl. TypucTep TapanbiHaH KbI3bl-
FYIIBUIBIKTBIH apTYybl )KOHE OChI CEKTOP/Ia KOPCETi-
JIETiH KBI3METTEP KOJIEMIiHIH YIIFalobl OaifKarael.

OcChbI KYMBICTa KOJIJIAHBLIFaH DJIICTEP/II Kapac-
THIPAMBI3.

Ennin 0anpHEOTOTHSIIBIK KOPBIHBIH OJICYCTIHE
KATBICTBl aJIbBIHFAH Oaranay TaOWFH-PEeKpeaIusiIbIK
KOPJBIH OJIEYyeTTI TYTHIHYIIBIIAPBIHBIH JXOHE €M
YChIHyFa OOJIaTBIH CaHBIH aHBIKTAyFa MYMKIHJIIK
Oepeni. EMIik cy pecypChIHBIH &JeyeTiH ecenrteyui
KeJieciie skyprizyre 00abl:

TPO (ecp) = V/N, (D

myHza TPO (ecp) — emzik aneyeri 6ap cyaplH Tadu-
FH KOPBI;

V — emaik pecypcrapiblH KEH OPBIHAAPHIHBIH
KYMBIC pe3epBiHIH MeJIepi, OHBIH HETi3iHAe HIH-
HaKal-KypopTTHIK, OpraHIapAbl KYpy BIKTUMAT, M*/
KB
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24 xyH imiHge cy any OarbITBIHAAFBI POTTU3UT-
TIK Cy/IBIH HIBIFBIHIATY IIAMachl, M°, OYJ peTTe cy
anynblH | KypchlHAA aybl3 Cy YIIIH NHaifaiaHynaa
poTTu3uTTiK cynap 0,036 M> neiiin maianaHpLIa b,
an BaHHa Makcateiaga — 2,5 M* (Hynensman M.C..,
1987: 128).

MyMKiH SKOHOMHUKAJIBIK THIMIUTIKTI €CenTey
yIIiH Oip KYH TYpy Ke3iHJAe €Ki OpBIHIBI OpHaac-
THIpYyla CTAHAAPTTH HOMEP/iH OpTalla KyHbI ajIblH-
1wl B.W. [IpenoBckuii yebiaFaH (popmMytanbl KoJijia-
HBIT, OAIEHEONIOTHSUTBIK, PecypCcTap/bl MaiganaHy
OepeTiH SKOHOMHKAIIBIK DCep €CENTeIIH/I].

P3=RxC, )

MYHZIa, R — pecypcrapapi KOpbIlHa Kapail em ana-
TBIH aflaMJIap/IbIH MaKCUMaJJIbl CaHbI;

C — TypyabiH Oip KyHiHe Oip JeMaiyliblFa ap-
HaJIFaH €Ki OPBIHABI CTAHIAPTTH HOMEPIiH OpTaiia
KyHbl, TeHre (IIpenosckuii B.U1., Burosckas B.H.,
2012: 350).

Benrini 6ip yATTHIK apKKe KETyIIiIepaiH MaK-
cuMaJibl caHblH ecentered col, B.W. [IpenoBckuit
YCBIHFaH (QopMylia KOMEriMeH aTallFaH ayMaKThl
naiananyabplH SKOHOMUKAJIBIK 9Cepi MIbIFapbIIIbL.

75 =RxC, 3)

MyHZa, R — Genrini 6ip YITTBIK MapKKe KeTyHIep/IiH
MakCUMaIIb cabl; C — YITTBIK MapKKe Oip peT Kery
ky#ssI (IIpenoBckuii B.U., Burosckas B.H., 2012: 352).

TypusMHiH famy dieyeTiH Oaranay Ke3iHje ay-
JIAaHHBIH aya-paibl )KaFaaibl eMIIK CHITATTaFbI Oac-
Ka pecypcTapMeH Oipre MIHJCTTI Kypamjaackl 00-
mein Ta0buTanel (AGenoBa E.A., Caiinymraes C.3.,
2020:185).

N.B. byreeBanbiH, B.M. Pycnanosteiy, JI.H.
Hepxauentin, O.P. Hazaposckuiinin, 1.B. Apxu-
MOBTBIH JKYMBICTaphl KIUMATTHIK IIAPT-XKaFaai-
napel Oaranay MocelleciHe apHallFaH, aTallFaH Ta-
KBIPBITNITA Ka3aKCTaHbIK FanbiMaap apackirga C.B.
ITamkoBThIH, I'.3. MaxuTtoBansiH, b.B. Illkypunc-
KHUITiH j)koHEe OacKamapIblH eHOCKTEpiH aTam oTyre
oomazns! (Ikypunckuii b.B., 2014:114).

Kpic Mesrininae »aiChI3bIKTH aHBIKTAY YIIIH
aya-paiibIHBIH BI3FapIIbIFel enmeminaptel (boaman
OOMBIHIIIA ecenTeiHe 1) Mmai1aTaHblIaIb:

S =(1-0,04T)-(1+0,272V), “4)

MYHJa S — aya-pailbIHBIH BI3FapibIFsl (6amn); *C;
V — KenjiH opTalia KbUIIaMIIBIFEl (KaHTap), M/c;
T — kaHTapjarkl aya TemrepaTrypachl (0ip aiijars
opTamia).

Empey jxoHe caybIKTBIPY MaKcaThIHA KIHMMAaT-
TBIK, JKaFJainapapl Oaranay YUIiH 9pTYpii aaicTep
MEH KOpCETKIITep KOJJIaHbLIanbl, Oipak 3eprrey
KnmatThIK KalIbUIBIKTEI OaranayFa KemeH i Ko3-
KapacThIH )KOKTHIFBIH aHBIKTA/IbI.

3epTTey HOTHKeIePi :KoHe TAIKbLIAY

AnmMarel  OOJBICBIHBIH  TaOWFH-peKpea-
OUSAIBIK, BJeyeTiHe XYPTi3reH 3epTTeyNepliH
HOTMIKECIHJE AJMaThl OOJIBICBI ayMaFbIHBIH
TYPHUCTIK-pPEKPEaLUsIIbIK DJICYCTIH KeleHai 0a-
FaJayIbplH Ke3CHIepi 93ipJIeHHai, oyap Keyeci-
Jaepai KaMTHbIL:

1) OHipAiH TapuUXH-MOJCHH, TaOWFU-KIUMAaT-
TBIK, €MJICY-CayBIKTBIPY KOHE OIICYMETTIK-9KOHO-
MUKAJBIK (PaKTOpIapblH KAMTUTBIH IEPEKTEPIl KK~
Hay JKOHE TaJJIay;

2) CaHIbIK Tayugay YIIiH OaJUIIBIK XKYHEHI KO-
JIaHa OTBIPBIIL, OP TOII YIIIiH PEKpeaIHsIbIK DIeyeT-
Ti Oaranay;

3) Owipain epbip aydaHbl OOWBIHIIA KOPCET-
KIIITEeP/l €CKepe OTBIPBIN, OapiblK pecypcTap/ibl
KeleH 1i Oaranay;

4) OneyeT NeHTel HeTi31Hae OHIpAiH TYPHUCTIK-
PpeKpeaysIbIK, MHPPaKypPhUIBIMBIH JaMbITY IbIH Oa-
CBIM OAFBITTapbIH AKbIHIAY;

5) AJbIHFaH MOJIIMETTEp HETi3iHJE alMaKThIH
PEeKpealysIIbIK, ©JICYeTiHIH KapTa-CXeMachlH 93ip-
ney.

Op ayIaHHBIH dJIeyeTiH Oaranay YIIiH Cy emIey
pecypcTapbl op ayMak, YIIiH 0eJiek TamgaHambl. AJl-
MaTbl OOJIBICBIHIA MAaHBI3BI CYy PECYpPCTaphl, OHBIH
ITIITH/IE TOFBI3 ipl MUHEPAIIBI Cy Ko3aepi 0ap.

XanblK caHbl MEH 0allbHEOJIOTHSIIBIK, pecypc-
TapIbIH KOJ JKETIMILIIT apachIHIAFbl MMalbI3IbIK
KATBIHACTHI AaHBIKTAHBIK. AJIBIHFAH MOIIMETTEp He-
rizigge xemeHnai Oaranay yuIiH ynaimapabl Oee-
Mi3: TeMeH Koipkerimaimk (0-49%) — 1 Gamn, op-
Tama KoypkeTiMainik (50-74%) — 2 ymaii, sxorapsl
KoJnkeTiMamik (75-100%) — 3 ymait (Kecre 1).
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1-kecTe — AMaThl OOIBICHIHBIH EMJIIK CY peCypCTapbiH Oaranay

.. Kopast IIumaxaii/ . Kemikrtix
Cy Ke3iHiH aTaybl )koHe . MMaiinanany
Ne Kanpait emre kongansuiagel | Oaramay | KypopTapIblH . KOJDKe-
CHIIaTTaMachl B g Jopexeci P
M’/TOyIIK GoIysI TIMALIIK
Enbexkiikasak aynans! (Ecik Kanacer)
am. lllenex aybuibiHaH . Keprimikri
Kyp . Y . Empnik-acxaHa cysl p
OHTYCTIK-0aThICKa Kapait TYPFBIHApMEH A
1 . . 6aTLHEOTOTHSLITBIK, 894 IKOK, - Komxkerimai
14 xm. KomnoneHTcis, anci3 1miHapa
L BaHHaJap. .
clITimi. MaiamaHbUIa B!
Tay-Typren. Typrexn Banna Typinze xyiike
ayblUIbIHAH OHTYCTIK- JKYHECiH, Tepi aypyiaphbiH, Bbencenmi .
2 Y HTY Y Tept aypyniap 0,460 Tay-Typren . A Komxketimai
LIBIFBICKA Kapail 18 k. KUMBLI-TIPEK anmnaparbiH nalaagaHbLUIa bl
CynbdarThI-HaTpuUilii. eMJey YIUiH KOJIAaHbLUIa bl
Typren. Typren aysutbiHBIH | JKypek-KaH TaMBIpIapsl, JKeprimikri
OHTYCTIiK-IIBIFBIC TIeTi. C THHEKOJIOTHSITBIK, JKYHKe TYPFBIHAAPMEH o
HTY y N 1 &Y 0,216 HET YP . .H P Komxerimai
3 temneparypacsl 45-50C. KyHeci, CyHeK-OyIIIBIKeT imriHapa
Xaopuari-HaTpUitii. YJIIAcHL. naiianaHbLTa bl
JKubiHbt 894,7 m3/Toyunirine nemece 326565,5 m*/sbutbina. TPO (ecp)=xbuibiHa 128771,9 agam
Ymaii 1 6amm (43%)
Yitreip aynans! (LLIoHKb!I aybUs!)
Anban-Apacan. Hlomxel
aybUTBIHAH HIBIFBICKA
Kapaii 55 km. Cy Ac KOPBITY OpraHiapbIH, Kenreren .
. Bencenmi ..
4 | temneparypacsl 44,5-55C. Tepi aypylapblH, KUMbLI- 3456 JieMaJbIC . Komxkerimai
. . TaijamaHbuIa B!
OJICi3 MUHEpAIJaHFaH, TipeK anmapaTbiH eMEY. Oazamapsl
XJIOPHUATI- THAPOKAPOOHATTHI
cynbdarTe-HaTpHUiti.
Kubiasr 3456 m*/toynirine Hemece 1261440 m*/xbutbiHa. TPO (ecp)=xbuibiHa 497 413 anam
Yaii 3 6amn (79,7%)
Anmarsl Kanacsl
Anmarsl. ([ To6s1 — 6pom/
. % P Mumnasrozop
Hon). KypbuibICIIBI aybUTHI, . . .
. KumbLi-Tipek anmaparsl, Iunaxamn- bencenni -
5 ATnMaTBhIHBIH COJITYCTIK- . - . 0,432 . Komxkerimai
KyHKe xKyieci. npoduIax- TaiamaHbUIa B!
6atbicel. Cy Temmeparypacsl -
56C. P
Anma-ApacaH. AlIMaTel
KaJlaCbIHaH OHTYCTIKKe JKeprimikri
apaif 15 km. XK T06BI — PeBmarusm, xyiike xyiteci Anma-Apacad | TYpFeIHAApMEH _
6 Kap . . » Y Y ? 518 P . YP L. Aap Komxerimai
KYpaMbIHIA KYKipTCyTeri Opymuenies. MIATaXKANRBI imiHapa
Oap kpemHwuitni. Cy naiianaHbUTa bl
Temneparypacsl 56C.
ANMarsl TEepMOMHHEPAIIIBI
cysl. lne Anaraysr ereri. BybiH aypysl, xKypek .
4 Y YEIH aypy®l, YD Anmarsl bencenni o
7 Cy temnieparypacsl 42C. JKETKUTIKCI3AIT1, 0,173 . . Komxerimai
. MIATaXKANRBI TaliaanaHbLIab!
IM'inpoxapOGOHATTHI-XJIOPUATI OMBIPTKAHEI eMJIEY.
HaTpuiti.
Anmartsl. XK ToObI — kpemHHii | JKypek-KaH TaMbIpiiapsl, Kexkrem Benceni
8 | asorthl. Cy Temmeparypachl | KUMBLI-TipeK anmaparbl, 0,38 HIATaXKaNbI. . 8 Komxerimai
N Lo N TaiIamaHbUIaIb!
45-55C. JKyHKe xyleci. 1IM munaxaiisl
Axcaii. Anmateigas 13 L.
Keprimikri
kM Garbicka. Oprama .
Ac KOpBITY, KHMBII-TipeK TYPFBIHIAPMEH A
9 MUHEpaJdaHFaH, 864 JKOK .. Komxerimai
arnmaparsl. imiHapa
sKoFapsl TepMaisl. Cy o
naiaanaHbUIab!

Temmneparypacst 54-55C.
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Kecmeniy orcaneacwi

Cy Kke3iHiH aTaybl )KoHe

Kannait emre KonmaHpLIaI61
cumnarramachl

Kopmst unasxaii/ . Kemixrtik
[Tafinanany
Garamay | KypopTapabIH ; KOJDKe-
3 . JIopexeci A
M’/TOyIiK 60yl TIMALTIK

AnmMarsl Kajacsl OOMBIHIIA
SKHUBIHEI

1383 m3/roynirine Hemece 504795 m3/xbutbiHa. TPO (ecp)=xbuibiHa 199052 amam

Ynai

1 ymait (11%)

AJMaTel 00JIBICEI OOMBIHIIIA
OapIBIFBI

5733,7 M*/Toymnirine Hemece 2092800,5 m3/xbutbiHa. TPO (ecp)=xbutbiHa 825236,8 anam

AJMaThl 0OJIBICBIHBIH
KaMTaMachl3 eTiyi

21%

nenpomons3osanus PK, 2020)

KP T'eomorust >xoHe >Kep KOWHAybIH MalaidaHy KOMHTETI MarepHaniapbl HerisiHme >kacakramraH (Komwmrer reomornum u

1-xecTeHi Tangacak, AJIMaThl 00JIBICH OOMBIHIIIA
eMIiK cy Kopel 5733 m*/Toynik Hemece 2092800 m?/
JKbUT Kypaiapl. EH skoFapbl MoH Y HFBIp ayJaHbIHIA
Oaiikamaael — 3456 m/Toymik Hemece 1261440 w3/
JKBLUT, COHFBI JKbUTIApbl ANOaH ApacaH CYBIHBIH
KaitHap ke3i 0a3achiHaa 15-TeH actaMm jeMaibic Oa-
3achl albUIIBL, OYII OCBI OHIp/AE eMIIIK TYpPH3MHIH
OencenIi TaMyblHa BIKNAN ereai. Munepaiasl Oy-
naKTap OOJIBICTBIH €Ki ayJaHbIHJA JKOHE AJIMATHI
KaJIaChIH/Ia OPHAJIACKaH.

MuHepannsl Cy KOPBIHBIH JEepPEKTEpiHiH Heri-
3iH7e AJNMaThl OOJBICBIHBIH EMJIIK CY pecypcTapbi-
HBIH KapTa-cxeMacsl a3ipaenai (Cyper 1).

AnmMatbl OOJIBICBIHIA €MJIey YIIIH MHUHEepa-
Il cyNap/bl Maijanany oJeyeTi skplibiHa 825 236
aJiaMIbl KYpaubl, OHIP XalKbIHBIH JKaJlIlbl CaHbl |
506 000 amammer Kypaiasr (2023 x.). byn aiimak
HETi31HEH eMJIIK Cy pEecypCTapbIHBIH KaXKeTTi KOp-
JapbIMEH KaMTaMachl3 €TIITCH JACTeH KOPBITHIH/IbI-
Fa Kenesi.

DKiMITIK ayan TYProHAAp Y
s

[ 1 (As kavmamacu eviaren (0-49%))
[ 2 (oprama Kavramacuss exiaren (50-74%))
[ 3 (kamrasacuas eriaren (75-100%))

9 Typrencuas
10, APUaTUCRUA TEpMOMMKEDARA
n

OBALICTRIK MaHbI3bi 62D ayJAHAGD Mel KaTanap

1. BaKaiii ayanbi
2.Enfexiuiinasak aytansi
3. Hanaboun aypans

4. Lne aypansi

5. Kapacai aypanst

6. Keren aygant

7. Paiitambex ayganst

/\/ Meunexer mexapacs:
/\/ O6ac mexapaces
/N\/ Aypan wexapachi
HKongap

Kon
Ozenpep

==s Temipaon

8. Taarap ayaantl
9. Yitruip ayans
10. Konaen Kanackt

Gynarap 0 25 % 100 150 200

[ E !

1-cypet — AnMaThI OOJBICEIHBIH €MIIK Cy pecypCcTaphIH Oarasay
ABTOp/bIH MaTepHaIapbl OOIbIHIIA §3ipIaeH T
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I-cyperTeri nepekrepre coiikec YHFbIp ayaa-
bl [1lomks! aynbiHa skakbelH AnbaH-ApacaH Tep-
MaJIbl Cy KO3JIepiHJe MK CYy KOPBIHBIH SJIeyeTi
MoJI. AliMak AJIMaThl KaJlaChIHAH CaIbICThIPMAJIbI
TYpZe KaKblH opHajacybiHa (250 xm) OaiinaHbIc-
Thl COHFbI YaKbITTa aTajiFaH ayMaKTbhIH TaHbIMAJI-
JBUTBIFBIHBIH ©CYyl OaiiKanmajpl, Kakchl HH(pPaKy-
PBUTBIMMEH jKacaKTaJIFaH, Ka3ipri TajanTapra cai
JeMabIlc aiMaKTaphl allbLTy/1a, COHJIali-aK CY/IbIH
OJICI3 MHHEpaJIbl KypaMbl €MJIiIK MaKcaTTapMEH
KaTap JeMallbiC TIeH KalIMblHA KENyIi Ke3JICUTiH
KeNymIiyiepre MyMKiHAIK Oepemi. YHFBIp aydaHBI
0aJIbHEOJIOTHSUTBIK, PECYPCTAPMEH TOJIBIK KOJIeM]Ie
KaMTaMachl3 €TIJITeH, OHBIH KOPbI OChI ay/IaHHBIH
CYPaHBICBIH KaHAFATTAHABIPYMEH KaTap, Kepii
ayaaHAapabIH KQOKETTUTITIH KaMTaMachl3 €Ty MyM-
KIHIITIHE We OHe 00JbIc OOWBIHINA OalIbHEOJIO-
THUSIUTBIK eMIIeTyaiH 0achIMIbI ayJaHbl OOJBIT Ta-
ObLIabl.

AMaThl 00JIBICHIHBIH OAITBHEOJIOTHSIIBIK EMIE-
Ty SIICYEeTiHIH JIepeKTepi TaOUFH eMIiK pecypcTap-
IBI TTalJaaHyJaH MYMKIH 3KOHOMUKAIIBIK ©CepIi
ecernTeyre MyMKIiHIIK Oepai, erep OapiibIK KYMBIC

iCTeN TYpFaH IIWNaXKaimap opi Kapad KbI3METiH
KaIFACTBIPY, &l KaObLTFaH MEKeMe OpHBIH/IA )KaHA
00BEKTINIepAl KaJIbIHA KENTIpy MapThIMEH.

AJMaTBl OOJIBICHIHBIH, ITUITATBI OAIIBIKIICH EM-
Jiey oJeyeTi THIMJI XKOHe alyaH Typil eMzIik Oai-
MIBIKTAPMEH KaMTaMachl3 eriieni. Herizinen Oai-
HIBIKIICH eMJICY KOJIAHBICTAFbl MIMMaKal asichIHIa
OaJIIBIKIIEH eMJIey Iapajiapbl TIeH alluINKausiap
TYPiHZE KOJIAaHbUIa bl BanmbIKTel KOJIIaHy TIepH-
(bepusIbIK KYWKe JKyieci aypyJapbIHBIH, Tepi ay-
PYJIapBIHBIH k0HE 0acKa MaTOJOTUSIIAP.IBIH aJJIbIH
ay JKOHE eMJIey YIIIH YChIHBIIAbI. AJTMATBI O0JIbI-
CBhIHJIa OAIIBIKIICH eMJIey Mekemelnepi Oap, Oipak
OJIAPIBIH CaHBI MIEKTEYII OOBIT KaTyaa.

KypopTThIK aliMakThlH OHOKIMMATTBHIK Iac-
TIOPTHIH XKacay yiIiH a3ipieareH M.B. byTeeBanbg
gJlicTeMeci HeriziHae AMaThl OOJBICBIHIA EMJICY-
CayBIKTBIPY TYPH3MiH JJAMBITYFa KITMMATTBIH OCEPiH
Oaranay YLIH >KalIBUIBIK KpUTEpHUisepi aiKbIH-
nanael (Kecre 2). Kpurepuitnepzi 6aranmay Oaiabik
JKyiie OOWBIHIIA JKYPTi3ijei, OH/Ia KaUIbLIBIKTHIH
JKOFaphl KepceTKimTepiHe 3 ymail, am KoJaichI3
JKargainapra — 1 ynait Oepineni.

2-KkecTe — AnMarsl OOJTBICHIHBIH aya-paibIHBIH XKaIBUIBIFBIH Oarasiay eJIeMIIapTTaphbl

N Knumarteik xargaitnap Komnatinst CasnbICcThIpMaIbl KOJIAHIbI Komaiiceiz
o
Ymait 3 2 1
JKazrb1 Me3rin
. . 15 Temen
1 | JKasrer Mesrinzeri oprama aya temneparypacst (C) 17-22 23-30 30 acran
KpIckbr Me3rin
2 KpICKBI ME3TiJITIH aya-paiibl bI3FAPIIBIFBI, S, 0aI <1-2 2,1-3,5 >3,6
3 Kanrapzmars! aya remneparypacsl (opramia) (C) <-10 -10--15 >—15
50 TemeH
4 Kap >xampUIFbICH (KYHAED) 101-150 50-100 150 acram
XKbutabik, MoHI
- . 2000 cararran 2300 |y 700 ¢aprra 1999
5 KyH coyneciniH >XKbUIIBIK MOHI (caFar) cararka JciiH KoHe .. 1700 cararran a3
cararka JeiiH
OJIaH Kell
6 Ast3chI3 KeseH (KyHep) 181 KYHHerj 270 kyHre | 91 KYHHCHUI. 80 xyHre 90 kymHeH a3
neiin neiiH
7 Kattsl xen (<6m/c) KyHzaep 2 cymsen 19 kynre 20 xynnen 66 ynre 67 KYHHEH KeIl

elin neli"

Kazaxcran, 2010)

Kazakcran PecnyOnukachiHBIH YNTTBIK amiackl Marepuainapbl OoifbiHma KypsutraH (HarmonameHbli amiac PecryOmuku
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2-kecTeneri JepekTep OOWBIHIIA KOJAMibl, ca-
JBICTRIPMAITBI  KOJIAMITBI JKOHE KOJIAHCHI3 KepceT-
KILITEp aHBIKTAJIIBL.

3-kecTe — AMarel 06.IILICI>IHLIH KJIUMATTHIK, KAl TbIIBIFBIH €CeITey

3-kectere coiikec AJMaThl OOJBICBIHBIH 9pOip
ayJIaHbIHA JKOFapbIJia KOPCETINTEH oJIIeMIIaparTap
OOWBIHINA yIail KOWBUI/IBL.

—_ s S = z > o —_
z O | =k g3 2 . S £ z & s 2 g
S g~ z 8 28 g 8 EE g = g5 =2 E
= S 3 B a. o A b It = Tz = = <
ZRE_|EF oz S2s-|EEa 2z SEE | Bz
Aynan ataysl Scs28| 8, S|lfEoE| E2g5| 52858 828 |888%8 |28
Eagnmmw: EoQE|l 22 EE| 0g & E == =5 HBE| &S
(aymaH OpTabIFbI) Ega% g_‘:_ = gév:)_ §:§>_ iéSW %E% 'EIQEW QE)L‘S
= o 0 — 4 = o < o = o = = = P
2 o5 S g E % 5 ° g Q¥ o] B =
R 5 |52 s g = s 5 <g |F oz |Z
Z & M & aliel
Bankamr (bakanac a.) 25 2 0,7 3|1 -14 ]2 90 2 12900 | 3 170 | 2 2-3 3 2,4
Enbexmikazak (Ecik k.) 23 2 0,9 3 -11 ] 2 | 110 3 2700 | 3 180 | 2 1-2 3 2,6
KamOp11 (Y3bpIHAFamI a.) 24 | 2 0,9 3 -11 | 2 80 2 | 2800 | 3 160 | 2 2-3 3 2,4
Lie (OTeren GatwIp K.) 24 2 0,9 3 -11 | 2 80 2 2700 | 3 170 2 2-3 3 2,4
Kapacaii (Kackenen k.) 23 2 1 3 -9 3 130 3 2700 | 3 140 2 2-3 3 2,7
Keren (Keren a.) 22 | 3 0,8 3|1 -12 |2 170 1 2700 | 3 130 | 2 1-2 3 2,4
Paitbim6ex (Happiakonm a.) | 22 3 0,8 3| -12 |21 170 1 2700 | 3 130 | 2 1-2 3 2,4
Tanrap (Tanrap K.) 23 2 0,9 3 -11 | 2 | 160 1 2700 | 3 135 | 2 1-2 3 2,3
Yitreip (Lomxs! a.) 22 3 0,9 3 -10 | 3 70 2 2700 | 3 190 3 2-3 3 2,9
Komnaes k. 24 | 2 0,9 3 -11 | 2 70 2 2700 | 3 190 | 3 2-3 3 2,6
Kazakcran PecryOnukachHBIH YITTHIK aTi1achkl MaTepHangaphl 6oibiHIIa Kypsutral (Haruonansueiii atinac Pecy6mikn
Kazaxcran, 2010)

3-kecTere CYHEHETIH 00JICaK, KITMMATTHIK, KaHIbI-
TIBIK, OOHMBIHIIA KOPBITHIHABI HOTHKEH] aly YILiH Oat
COMACBIH KOPCETKIIITEP CAaHbIHA OOJIEMI3 KOHE COMKe-
cinmre: Konaiicei3 ayiaad (1.0 — 1.7), cansicThipMansl
Komaimel (1.8 —2.4), komaitner aymas (2.5 — 3.0).

Tanmay xepceTkeHaeH, ANMAaTbl OOJBICBIHBIH
KOTTEreH ayJAaHapblH/Ia XKblUT 00BI eMey-caybIK-
THIPY KBI3METTEPIH KOPCETYI'e KOJIANUIIbI KIIMMATTHIK
x)armatimap O0ap. CONTYCTIK XOHE IIeJICHT alMak-
TapFa )KaKbIH ayJaHjap «opTalia KoJIaiieDy Oarara
e OOJIIbI, OUTKEHI KBICTA CANBICTHIPMAIIBI TYPIE
TOMEH TEeMIIepaTypa, all ’Ka3jia alTapiabIKTail KOFa-
pBI TeMITepaTypa OaiKamabl.

JKa3npiH opTaiiia ailyibIK TeMIIepaTypachkl, KbiC-
TBIH TOTEHIIE YKaFJaaliapbl, Kap >KaMbUIFBICBIHBIH
Y3aKThIFBI J)KOHE KbUI IIIHJETT KYH CaraTTapbIHBIH
CaHBI TypaJbl AEPEKTEPi €CKEPETiH AJTMATHI O0JIBI-
CBHIHBIH KIIUMATTHIK JKaliJIbUIBIFBIHBIH KapTa-cxema-
cbl skacanasl (Cyper 2).

2-cypetke coiikec lme AmaTaybIHBIH eTeriHae
OpHallacKaH aynaHaap KoJjauibl OarajaH[bl, aTai-
FaH ayMaK eM/IiK-CaybIKThIPY TYPU3Mi VIIIiH KaKChI
olieyeTKe ve. AJMaThl OOJIBICHI eMJIeY-CaybIKThIPY

Typu3Mi OoipiHIa KP OHTYCTIK OOJBICTApBIHBIH
BJICYeTIMEH CalILICThIPFAHJIA TOMEH OOJIFAaHBIMEH,
KJINMATIICH MY T TaMBITY KeJereri oap.
Ocpunaiima, AnMaThel OOJIBICEI ayMaFbIHBIH 0a-
ChIM OOJIiTiHAe KYH CaFaThl KETKUTIKTi, OYI adpo-
Tepamnus (Ta3a ayaMeH eMJIey) XKOHE IelIn0Teparus
(KyH coyneciMeH eMey) XKYPri3y VIIH KOJaibl
Karjgail okacaiiapel. Taynbl aliMakka iprenec xat-
KaH ayJaHmapla Tay-IIaHFBl KypOPTHIH IaMBITY-
JIbIH TePCIICKTHBACHI KOFaphl, all CyKOoNMaiapbiHa
JKaKbIH OpHAJIACKAH ayAaHJap/bIH TaIacCOTeParus
YIIiH TEHi3 KIUMAaThIH Maiiagany MYMKIHAIr Oap.
YUFBIp aynaHbl KIMMATTHIK TEPAIHSHBI JTaMBITY-
JIbIH €H MEePCIICKTHBAJIbI aliMarbl OOJIBI TaObLIAIbI.
ECT mamybIHBIH €H MaHBI3/IbI KYPaMIaChIHBIH
0ipi — nH(paKypHUIBIM. AIMaThl OOJIBICHIHBIH HH(-
pPaKypBUIBIMBI oyekaimapabl, Konak yimepmai, Ko-
FAMJIBIK TaMaKTaHJbIPY KOCIIOPBIHJAPBIH KOHE
TEMIp>KOJT TOpanTapblH KOca ajFaH/a, HeTi3Ti 00b-
eKTiepAl Tanmay Herizinje Oaramannubl. Kemikke
KOJDKETIMIUTIK CAaHATOPHH-KYPOPTTHIK MEKEMeETIep-
re KeJleTiH TypHCTep caHblHA BCEp €TETiH MICHIyIi
(haxTopiapasiH Oipi OONBITT TAOBLTAEL.
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D 2.3 (ca/IbICTBIPMAIBI TYP/E KO/IAHABI aya paiibi ) @ 1 (Konaiici3 xarpaiinap) ——  O3enpep e
2.4 (ca/bICTLIPMA,IBI TYP/AE KO/IAiiib aya paiibi 55 20 Konaiine: i /\/  Memnexer mexapacs n- Ta:::; ayﬂi‘:""
aEaiinapey L
—_ 26 (o P ‘L ) == 3 (xonaitm xarpaiinap) /\/ Obabic wexkapacet 9. Yiirnip aypans:
.6 (KIHMATTLIK KAFAaiinap Ko, /\/  Avnan mexapaces 10. Kowaen anacei
- 2.7 (KAHMATTBIK, KaFaisIap Ko1ailibi) T "
- 2.9 (KAHMATTBIK, KaFaiIap Koaaiisi) Teu
s NEMIpROR 0 25 50 100 150 200
- YpBannzauusianran aymax

T T
rsowE wuve

2-cypeT — AnMatsl OOJIBICHIHBIH KIMMATTBIK, KaWTBUIBIFBI
ABTOP/IBIH MaTepHaIIapbl OOMBIHIIA OPBIHIAIIBI

Emney-caybIKTBIpy TYpH3MIH THIMJI Jambl-  THIHJIA CANBICTBIPMAIBI TYp/E KATBINTACKAH HH(ppa-
Ty YIIIH OJICYeTTI aynaHaapjbl KemieHai Oaramay  KypbUlbiMFa ue); 2,5 < (eHip KajblTackaH uH]ppa-

KakeT. balbHeoNmorusuiblK pecypcrapiaH 0acka,  KYpBUIBIMMEH CHITATTaNaJIbl).

WHPPaKYPBUTBIMHBIH 1aMy JCHI€HiH, KOChIMIIA TY- 5-kectere colikec ayIaHIapAbIH KOJIKTIK KO-
PHUCTIK OOBEKTINEepAiH, KOPFAIAThIH TAOWFU ayMaK-  JKETIMIUIrT OONBICTBIH COJTYCTITIHIAE TOMEH Jja-
TapJbIH OOJTYBIH JKOHE SKOHOMHKAIIBIK, KOPCETKINI-  MBIFAaH WH(PaKypbUIBIMHAH OHTYCTIKTE JaMbIFaH
Hamap ka-

Baranay nH(pakypbUIBIMHBIH 9p0ip KypaMJac  JIBINITACKaH KeJiK kejicine bamkam aynaHel xara-
OeJriri OOMBIHINIA epeKTep/Ii )KOHE OJIApJbIH Urepi-  Jbl, OipiHII Ke3eKTe OYJI MEMIIEKETTiH HEeT13Ti KoK
NyiH naianaHa OTeIPBIN )KYPri3uni. 4-kecrene Aj-  JKOIAapblHAH IIaliFail OpHaJacybIMEH TYCiHAipinie-
MaThI OOJIBICHIHBIH ayJaHIapbliHa OepiireH ynanap  1mi. Kamemrackan nHGpakypbUTBIMBI 0ap CyOBek-
OepinreH. KopwIThiHIBI Tangay Oapiblk Oaramay — Tinepre Tayirap ayjaaHbl, COHbIMEH Karap JKamObu1

TEPJli ECKEPY KaXkKeT. WHQPAKYPBUTBIMFA JIEHIH TYpJICHE].

cUmnarTaManapbl OOWBIHINA JKUBIHTHIK VIIAHIapFa  ayJaHbl KaTaJbl.

HETI3JICJITEH opTalla MOHJACPIi ecenTey apKbUIbl S5-xecteHiH Ttanmayel Tanrap sxoHe JKamObLT
anerHabl: > 1,0 (eHIp eMOiK-caybIKTBIPY TYpHU3MiH  aylaHAAapBIHBIH ayMarblHaH PecITyOIMKabIK, COH-
KaKcapTy MaKcaTbhlH/Ia HHPPaKYpbUIBIMABI KaNbIT-  Jai-ak Xaiblkapaiblk MaHb3bl Oap (bateic Kpiraii —
TaCTBIPYABIH TOMEH JIeHreliMeH cumatTtanazs); 1,1 barteic Eyporma Tpaccacsl) keJik *KeJiciHiH oTeTiHiH

— 2,4 (eHip pexpealMsiHbl YHBIMIAcThlpy Makca-  kepcerTi (Cypert 3).
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4-kecte — AMaThl OOJIBICEIHBIH HH(PAKYPBUIBIMBIH OaFaiay acreKTiiepi

Ne Baranay enmemmaprrapsl AyKBIMBI bann
>20 1
1 TamakTaHy YHBIMAAPBIHBIH CaHbI 21-40 2
41 < 3
>20 1
2 OpHaIacThIpy 00BEKTIIEPiHIH CaHbI 21-40 2
41 < 3
JKeprimikri geHre#neri 1
3 JKeHin kenikke apHaJIFaH KOJAAp PecnyOnukanbik neHrewaeri 2
XanbIKapanbIK JAeHreieri 3
>4 1
5-8 2
4 TemiprKoJ CTaHIHsITaPEI
9< 3
XanbIKapanblK JeHreiaeri 2
Kasaxcran PeciryOnukachiHbIH YITTHIK aT1ackl MaTepuaiiapbl OOMbIHIIA KYPbLUIFaH
5-kecte — AnMaTbl OOJIBICHIHBIH HH(PPAKYPBUIBIMABIK KAMTaMAachl3 €Tiyi
1 — 3 3 )
3 = = T z )
— S = B = 2 Ry g 8 = < S
SE| 22| 22| 8 |cg| 2 |¢E| 2| 2| g
Ayzan arays =2 | EE| S| 2| &5 F|EEl 2| 2 =
2z | E7|8%| o |E7| B |58 E| | &
=g = S = = = =
2 = = - Z
Temipskon Temipxon MyHKTI 1 8 3 1 1
KeJrt bann 1 2 2 1 1 1
XanbliKapasblK, 1 1 | 1 1
MaHBbI3bI Oap sxosaap
Pecny6auKkansik,
JKeHin KOIIKKE | MaHpI3pl Gap xOIAap ! 2 3 2 ! ! 2 2 !
apHAJIFaH JKOJI —
JKeprinikTi MaHbI3bI 3 | 5 1 5 3 3 3 3 5
Oap xongap
Ymnait 3 6 9 7 9 5 5 10 10 4
Tamakramy Cansl 12 91 36 20 14 7 7 36 19 45
YiibIMaapE! Ynait 1 3 2 1 1 1 1 2 1 3
OpHaacTspy Canbl 3 12 11 50 21 19 19 23 37 43
obnextinepi Yraii 1 1 1 3 2 1 1 2 2 3
Opraina MoHi, yrmai 1 2,2 2.8 2,6 2,6 1,4 1,4 3 2,6 2,2
Kazaxcran PeciryOmukachiHbIH YIITTBIK aT1ackl MaTepuaiapbl OOMbIHIIA KYPbLUIFaH
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Mudpacrpyxrypa oAy

@ HKany myprinmisep o1 Kpaamervin oa

I Temipkon keniri — Bencenai keue ~———  Ywinwi xonzap

[ ] Oyeaii AsTosarncrpans HKon

[ | AnToMo6HIE Ko/tbE e Heriari won Maruerpan,

[7] Tamakrany yiibimgapsi Typrou won HKikreameren on
M Opuanacrupy ofexTinepi — Ko Kabuuamaran xonaap

M pakyphutbiyb Garanaypui sammes wai o <
[ 0,8-1,0 (ihparypuinuis s AaMuITy iutn Tosten genreii)

e opraia genreiii)
B 2,5-5,0 (nudpaxyprumimmss Korape: genreii)

¢,

ﬁnmmm MaHbI361 Gap ayjaHap Men Kananap

1. Bankam ayfanst

2 EnfexuiKasaK ayAaHsi
3. Kambrun aypannt

4. Lne aypann

5. Kapacaii ayann

Ken 6. Keren ayanst

G 7. PaiibiMBeK ayJaHb1
- 8. Tanrap ayaanst

=5
s 9, Yiirsip ayjans:
VpBanusaunananFan aymak Sl

N/ Memaexer mekapac:
N/ Ofiasic mekapace:
A Aypan mesapaca

Aspomopr
0 25 50 100 150 200

3-cypert — Anmatbl 00JbICBIHBIH HHPAKYPBUIBIMIBIK KAMTaMAachl3 €Tiyi
ABropbIH'MaTepHanaapsl GOMbIHIIA O31pIICHICH

3-cyper AnMaThl OOJIBICBIHBIH HH(PAKYPHUIbI-
MbI AJIMAThI KaJIaChlHA JKAKBIH JKEpJep/e MKaKChl
JTaMBIFaHBIH KOPCETE/I.

OchbIraH O0aiaHbICTEl AJIMATHI OHIPIHIH HHpa-
KYPBUIBIMBIH 3€PTTeY KOPCETTi:

AJNMaThl aiiMarbIHIA eMIIIK-CAyBIKTBIPY TYPH3-
Mi MekeMerepi OipKeKi eMec OpHallaCKaH, 0achiM
0eJiri 00JBICTBIH OHTYCTIK Oeirinae, AaMaTsl Ka-
JIACHIHBIH MaHBIHJIA OPHAJIACKAH;

Bankamr aynaHel ©leyMETTiK-9KOHOMHUKAIBIK
WHPPAKYPBUTBIMABI JAMBITYIBIH TOMEH

JeHrefiMeH, MaFblH aybUIABIK eIl MeKeHIep-
MEH KOHE JlaMbIMaFraH MHPPaKypbIIIBIMMEH CHIAT-
TaNaIbl.

YITTBHIK TapKTEpAETi peKpeanusuiblK KyKTeMe-
HI ecemnTey JKOoXKyHernep MeH OnoamyaHTYpIiTiKTi
caxkray, JaHAmadTTapAblH AerpajalisiChIH ajbiH
ally JKOHE TYPUCTIK MHPPAKYPBUIBIMIBI OHTaNIaH-
JBIpY YIIiH KaxkeT. Bys agamHbIH Tepic ocep TUTi-
3yiH MIeKTeyre, TaOWFaT TeH KeNyIIijiep apachlH-
JIaFbl [UENICHICTI TOMEHJIETYTe, COHIali-aK TaOuFru
pecypcTapabl OPHBIKTHI aljanaHy bl KAMTaMachl3
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eryre MyMKiHaik Oepeni. CoHbIMEH Karap JKyKTe-
MEHiH eceOi MapKTepAiH y3aK Mep3iMIi TapTHIMIBI-
JIBIFBIHA, ayJaHJapAblH SKOHOMHKAJBIK, JaMybIHa
JKOHE KOpIIaraH OpTa >KaFMalblH THIMII MOHHTO-
punrine siknansiH THI3e (Kecre 6) (Aliyeva Z. et
al., 2020: 465).

6-KecTeJIeH Kopill TYpFaHbIMBI3AH, 3epTTey-
re TYCKEH aiimMak OOWBIHINA amaMAapIblH MYMKiH
e kem canbl JKoHFap AnaTtaybl YITTBIK MapKiHIe
(679977 amam) Oenrinmeneni, ce6edi Oy KOPCETKIIT
YITTBIK MApKTiH TYPHUCTIK-PEKPEaAlsUTBIK KbI3MET
ayMarbIHBIH KeJieMiHe OalIaHBICTHI, COWKEeciHIIe
TYPHUCTIK-PEKpEealnsUIbIK KBI3METTIH ayJaHbl YIKEeH
0oJ1ca, KeyIiiep/iH CaHbl COFYPIIBIM KOIT O0Ia IbI.

Kesicaii kesnepi yITTBIK MapKiH/E aaMIap IbiH
€H a3 CaHbI TipKeJITeH JkoHe TuiciHmme 82242 amaMm-
JIbl KYpaubl.

MYTII kipy OuneriniH KyHbI, TeHre (2022 x.):

- Ine Anarayst — 454 Tenre;

- Kemncaii xennmepi — 753 TeHre;

- Illapeir — 700 texre (bropo HanmoHaILHON
CTaTUCTHUKH).



C.3. Caifgymraes xoHe T.0.

6-Kkecte — AnmMatsl OOJIBICHIHBIH MeMIleKeTTiK YITTHIK Taburu napkrepinin (MY TII) pekpeansuibik xKyKTemeci

o = z g g é-z 3 o
24|z g8 > B A z I g o
LE5|Eizx| T, | £€5& | ES 5=
EES |28 = 2 - £ 8 252 =2
Ne MYTII S22 |8s58|EEEL R 25 s -
ES8c |EEE5|SE®| =288 |Q%8-° S &
= g2 g o 5 ° S 3] gz I=I~S s Q
EE|fZ27|=2 | fE8 | S 2 2
= 2 s g © § o 2 Q)
1 Liie-Anarayst 15408 128400 454 58 293600 118 364 53 737 256
2 Keucait kennepi 9 869 82242 753 61 928226 27 649 20 819 697
p
3 Hlapsia 77 739 647825 700 453 477500 10478 7 334600

MeMIIeKeTTIK YITTHIK,
TaOWFU MapKTEpiHiH
(MYTII) pexpearysiibIk,
Kykremeci 2024
JKBUIFBI IEPEKTEP
OOMBIHIIA KYPBIIFaH
(KP enipnepinin
cratucTukacsl, 2024)

KenyminepaiH eH KoT CaHbIH KOHE YITTHIK, casi-
0aKkKa Kipy KYHBIH €CENTeY HEeT131HIAe BIKTUMAJ KO-
HOMHMKAJIBIK HOTHKE aHBIKTaJIbl. HAKThI 3KOHOMHU-
KanbIK ocep 2022 JKBUTFBI KeMYIIJIEp CaHblI TYPaIbl
HAKTHI JIEpEKTEp/li MaiijjaiaHa OTBIPBII €CENTeI/l.
Tek Ine Amaraysl YATTBIK TapKi MAaKCHMAIIIbI ChI-
WBIMIBLIBIKKA KakbiHgan, 2022 xbeuibl 118 364 ke-
nymrire (92%) *xeTTi, all KaJFaH YITTHIK casOakTap-
ra kenyinep 50%-1aH acriasl.

PexpeanusutbIk ©TKi3y KaOIIETTUTIr TYKBIPBIM-
JamachlHa KeJeTiH Ooscak, 3epTTey HOTHKeNepi
y3aK Mep3iMIi JKOCTapiiayAblH HETI3iH Kypanmsl
JKoHE OoJIalaKTa oJlaH dpi KaKcapTy MYMKIHJIKTe-
PiH YCBIHAIBL.

EmIik-caybIKTBIpYy TYpHU3MiH JAaMBITY OOMBIH-
II1a IePCIEKTUBANIBIK ayJaHAapAbl alKbIHAAY YIIiH
JKUBIHTBIK Oaranayzbl JKYprisreH >koH. JKUBIHTBHIK
Oaramayra KaXKeTTI MOHAEpPre eMIIK pecypcTap,
KIIUMATTBIK JKAWIBUIBIK, WHPPAKYPBLUIBIMIBIK, KOJI-
JKETIMIUTIK, TYPHUCTIK-PEKPEAUSIIBIK OO0BEKTLIED,
MEMJICKETTIK YITTBIK TaOUFU MapKTEePJiH ayMakTa
opHaNacysl anblHAbl. baranayra anbiHFaH MOHIEP-
JIiH TapTHIMIBLIBIFEI OOMBIHIIA Op ayaaH OOHbIHINIA
WHOuKaTtopiapra 1-5 meitin ymai Oepimmi. OHBIH
Hotmkeci Asmatel oOusbickiHna ECT mamybiHBIH
OaceIM OarbITTapbIH aHBIKTayFa MYMKIHIIK Oepi
(Kecre 7).

AJMaTsl OOJBICHIHBIH €M/IIK-CAYBIKTBIPY dIieye-
tin Tamay ECT nmampITyFa KONaiibl ayjaHiapibl
afikpiamayra MyMmkiamik Oepmi (Cyper 4). Bipinmri
caHaTKa eJ19yip eMJIiK pecypcTapiblH, TaMbIFaH HH}-
PaKypBUIBIMHBIH JKOHE KOl TAOMFU-KITUMATTHIK,

JKaFJIalIap/iblH apKachlHJa JKOFaphl OJICYeTKE He
YUrblp ayJaHbIHBIH ayMakTapbl KaTaibl. ANWMakK-
TBIH KOII 00Jiri HH(PaKyphUIBIMBI JKETKIJIIKCI3 HEMe-
ce TaOWFH JKOHE TYPHUCTIK PECypCTapIbIH MICKTEYJIi
caHaTblHa kartajpl. byn canatka KonaeB kamachl,
conmaii-ak, Enoexmrikazak, YKamowm, Ine, Kapacaid,
PaiibimOek, Keren sxone Tanrap aynanmapsl Kipei.
Y IriHII caHATKA eMIIIK-CaybIKTHIPYIEIH TOMEH MYM-
KiHfiri 0ap bankai ayiaHbl eH/I.

4-cypeT AIMaThl OOJIBICH TYPHU3MHIH KOIITEreH
TYpJEPIH JaMBITYFa KayKapJibl KOJAWIbl WHIMKA-
TOpJIapFa B¢ eKeHiH kepcerTTi, 01 KP-ma cypaHbich
€H JKOFaphl TYPUCTIK JICCTUHAIUS.

AMaTBI OOJIBICHIHBIH EM/TIK-CayBIKTHIPY OJIeye-
TiIH UHTETPAIIIBIK, TAJIJIay MbIHA/IAl JIoleKTeMenep-
Il TYKBIpBIMAayFa MYMKIHIIK OepIi:

— AyMaThl 00JIBICHI KOMAKThI CYy PeCypChIHA e,
ajaima oOJBICTHIH ayMarbl OOHBIHINA OipKeNKi 06-
ninOereH, KeHOip aynanaapaa MyJiieM JKOK. Y UFBIp
ayJlaHbl eM[IIK CY PECYPCHIHBIH OpacaH 30p KOpHI-
MEH ePEeKIIEIICHE/I].

— AJIMaTBl OHIpIHIH CONTYCTIK ydYacKelepiHiH
TaOMFU-KJIIUMATTHIK a0aTTaHybl OHTYCTIK KOHE OH-
TYCTIK-IITBIFBIC OOTIKTEPMEH CaIBICTapFaHIa TOMCH.

— OOnBICTBIH MHPPAKYPBUIBIMBIHIA KYHETTiK
Oaifkamaapl: AJMaThl KalachblHa >KaKbIHJAFaH ca-
WbIH OHBIH JI9PEKECi )KOFaphl, ajl ajlllaKTaraH ca-
WBIH HHPPAKYPBUIBIMHBIH 1aMy JOpeKeci TOMEH.

— KonaeB kanmacel, conaii-ak PaiibiMOek >koHe
Keren aymanmapel, YUrFbIp aymaHbIHAAFE AOaH-A-
pacaH MUHEpaJIbl CylapbiMeH Oipre TypUCTIK-peK-
pearvsUTBIK, HhICAaHIAP IBIH CaHbl OOMBIHIIIA OOITiHE .
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7-kecte — Anmartbl oOnbickiHbIH ECT kemeni 6aranay
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Aynan araysr =] g E = g ’Q g 5 = s
< 53 B
= é S Ve g = > S
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Emaik-cy pecypcrapb - 5 - - - - - 5 -
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VHpakypbuibiM 5 11 14 13 13 7 7 15 13 11
TypuCTiK-pekpeansuIbIK 00beKTiIep
1
3
2
| 2 5 5
1
5
5
MemieKeTTiK TaOuFH YITTBIK, ) 2 ) ) | | ) 1 1 )
HapKTep
CannpIk Oaranay, ymait 23 39 33 31 34 30 29 34 44 34

wove wer

1. Bankau aygansi
e 2.EnfexmiKazak ayans
I AnMaTh! 06/ILICLINBIH eMAeY-CAYBIKTLIDY i ?::::::-:mm
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C.3. Caifgymraes xoHe T.0.

Hemek, AnMaTbl OHIpiHIE eMIeY-CayBIKTBIPY
TYpU3MiH JaMBITY YIIiH YHFbIp ayaansl (Andan-A-
pacan MuHepanabl Oynarbl) skoHe KoHaeB Kamacel
0aceIM aymakTap OOJBIT TaOBUTANBI. AMAThl OHI-
piHIe Typu3MAl JaMbITYIBbIH KEPriliKTi Oarmapia-
MajapbeiHaa AmMaTel MeH KoHaeB e MekeHaepi-
HE opacaH TYPHUCTIK KbI3BIFYIIBIIBIK TIEH 0ACBIM/IBIK
Oepeni, anaitna Anban-Apacan cy ke3id ECT mambl-
TYJIBIH DJICYETTI OHIpI Ien MYJIeM KapacThIpMaraH.

Anban-Apacan TepMasIbl Cy KO31HIH MUHEpal-
JBIK KYpPaMbl — 9JICI3 MHHEpaJJlaHFaH aKpoTepMa,
XJnopua-OnkapooHar-cynb(haT-HaTpuii  KypambIHa
ue KOHE ac KOPBITY OpraHaapblHa OH 9cep eTeli,
Tepi aypynapbl MeH TipeK-KMMBLI aImapaThIHbIH
aypyJiapblH eMJeili, COHBIMEH KaTap THIHBIILTAaH-
JIBIPaTHIH JkOHE KaObIHyFa Kapchl ocepre ne. Mune-
panmanOaraH KypaMbIHBIH apKachlHJa OyJiaK Keiry-
IIiIepai eMIIiK KaCHeTTepIMEH FaHa eMec, JAeMalry
MYMKIHIIKTEepiMeH Jie TapTaasl. Tangay KopceTKeH-
Jiel, eHIpaiH TypHu3M/i JaMbITy VIIiH, dcipece eM-
TK-CayBIKTBIPY TYpH3Mi OaFbITBIHIA alTapJIbIKTal
oIeyeTi 6ap.

KopbIThIHABI

Maxkanaga Kazakctan PecrmyOnukacsiHIarsl
eMJIey-CaybIKTBIpy TypU3Mi HapbIFbIHA LIONY YCBI-
HBUTFaH. EMIK-CayBIKTBIDY TYpHU3MIiHIH TaOWFH-
peKpealsIIbIK pecypcTapbiHa Oaranay >Kypriziiai,
ATnMatbl 00JIBICH AyMaFBIHBIH €pPEeKIIEITIKTEP] 3epT-
TeJ .

JKypriziiaren 3eprreyiepiiH HOTHXECIHIE Ke-
Jieci HOTHKeNep albIHAbL:

- AnmMatel OOJBICHIHAAFBl EMIIK-CAyBIKTBIPY
TYPU3MHIH epeKIenikTepi alKpHaanapl. Emmik-
CAybIKTBIPY TYPHU3MHIH TaOHFU-PECYPCTHIK JKOHE
DIICYMETTIK-OKOHOMUKAJBIK ~ OJICyeTiH Tmaijana-
HYABIH TEOPUSUIBIK HETi3ACpiHe 3EPTTEy XKYPrizy
ECT Tycinik anmapaTeIHbIH Ma3MYHbIH amryra, ECT
O31H/IIK aHBIKTaMacklH Oepyre, TaOMFU-pEeKpearus-
JBIK OJNeyeTTi Oaranmaybl ecenTeyadiH daicTemeci
OoiibrHIIIa ATMaTEI OOJIBICEIHA OHTANMIIBI TOCUIIEME-
Hi aHBIKTayFa XOHE TYPUCTIK KbI3METTEP HapBIFbI
KYHEciHle eMIIK-CayBIKTBIPY TYpPHU3MHIH OpHBIH
aliKpIHJayFa MYMKIHIK Oepi;

- AnMatel OOJBICHIHBIH ayMaFbIHAQ EMIiK-
CayBIKTBIPY TYPU3MHIH CaH alyaH TaOWFH-peKpea-
IUSUTBIK - pecypcTapsl KyWeneHi. Emumik-caybik-
TBIPY KBI3METTEPIHIH KaJbIITACHIl Kelie KaTKaH
HapBIFBIH/IA AMKBIHAATFAaH epekmenkrep Kazak-
cTan PeciryOnMKachIHBIH OJICyMETTiK-9KOHOMHKA-
TIBIK, JKaFIaBIHBIH JaMy JCHTCHiHe TOYeN i eKeHIH
kepcerti. Kazakcran PecnyOnukacbiHIa emTik-

CayBIKTBIPY KBI3METI TYPHUCTIK, 3KOHOMHKAJIBIK
JKOHE QJIEYMETTIK (pakTopiap THIFBI3 TOFBICKAH TY-
PUCTIK MHIyCTPUSHBIH MaHBI3IbI Kypamaac Oediri.

- AnmMathl OOJIBICHI OKIMIMUTIK ayaHIapbIHBIH
OeiHICIHIE eMIIK CyJNap/ablH OalbHEOIOTHSIIBIK
pecypcTapMeH KaMTaMachl3 €TUTy €CenTeMeci JKOHe
KaWJIBUIBIKTBI Oarajiay eJIeMIIapTTapbl OpbIHAA-
IIbI. ATTMaTBI 0OJIBICEI OOMBIHITIA MHHEPAJIIBI Cyap-
JIBIH KOPBI sKbuUTbiHA 2171687,95 M ybIK. YUFBIP
ay/laHbl eH KoFapbsl MoHre ue — 1261440 m*/xbL.
Conrbl xbulgapsl AnOaH-ApacaH KallHap Cy Ke3i-
HiH Herizinge 30-7aH actaM IeMaibic HbICAHIAPHI
KYPBUIIBI, Oy OCBI ayJaHaa eMIiK TypU3MHiH Oe-
CeHJIi TaMybIHa oKenai. Munepannbsl Oymakrap 6ac-
Ka TOPT ayJaHja koHe AJIMaThl KalacklHaa aa oap.

- Anmatbl OOJIBICHIHBIH €MJICY-CayBIKTBIPY TY-
PU3MIiHIH KapTa-cxemachl d3ipienai. Anban-Apa-
CaH Ke3i opHaJlacKaH YWFBIp aylaHblHA epeKIle
Ha3ap ayAapa OTBHIPBII, OHIpPE eMICY-CaybIKThIPY
TYpU3MiH JaMBITY YIIiH KeIIeHJl Tajjaay >Kypri-
31, conpaii-ak KoHaeB KanachbIHBIH ayMaFbIHBIH
DJICYETI 30p €KEHIH KOpCeTTi. ATMAaThl aliMaFbIH A
TYpPHU3MJII JaMBITY/IbIH OHIpIiK OaraapiaManapbiH-
na Anmatbl 0ONBICKIHBIH MeH KOHaeB KanachIHbIH
el MEKEeHIEepi 30p TYPHUCTIK KBI3BIFYIIBUIBIKTHI
oinnipeni, anaiina Anban-Apacan cy kesnepia ECT
JaMBITY/IBIH OJIEYeTTI OHIpi peTiHAe MYJIIeM Ka-
pacTeIpeuiMarad. AnbaH-ApacaH Cy Ke3iHIH 9Ici3
MUHEpalJaHFaH KypaMbl JeMalylibliap MEH eMe-
TyIIijep YIIH TanTelpMac Kypai. Tamgay atanrax
OHIPIIH TYpH3MIi XaKcapTy YIIiH, OHBIH ILIiHJIE
eMJIIK-CAyYBIKTBIPY TYPU3MIiH JIaMBITY YOJBIHJA 30D
9JIeyeTKE Ne EKeHiH KOPCETTI.

Empik-caybIKTBIpY TypU3MIH JaMbITy caja-
CBIH/IaFbI DJICYMETTIK-9KOHOMHUKAJIBIK MAceesep i
Hienty YIIH MBIHAJIAH TYKBIPBIMIIBIK, TOCIIIEME-
JIepi 93ipIiey YChIHBLIA b

1) ECT nmameiTy cTpaTerusuiapsl MeH Oarmap-
JaMapblH 93ipyieysie peKpealrsIbIK PecypcTapabl
Oaramayra aca MOH Oepim, 3epTTEYAiIH TEOPHSIIBIK
HOTHIKEJICPiH NaiJanany;

2) KP-nma TypusM canachlHBIH XOHE JeHCay-
JBIK CaKTay CaJIaCBIHBIH MYAJENepiH KaMTHTBHIH
eMJIIK-CayBIKTBIPY TypU3MiHE apHaliFaH OipbIHFal
OarmapiaMaHsbl 93ipiey. AJIMaThl Kajdackl )oHe AJl-
MaTbl OOJIBICHIHBIH TYPU3MIH JaMBITY CTPATETHSIChI-
Ha AnbaH-ApacaH KaiiHap Cy Ke3iHe epeKIie Ha3ap
ayJlapbIl, eMAIK-CayBIKTBIPY TYpH3Mi CErMEHTIH
Kocy;

3) Ewmpik-caybIKTBIpY TypU3Mi cajlachlH PeT-
Tey *oHe Oakpuiay OOHBIHIIA OIpBIHFAl MEMIICKET-
TIK OpraHjbl Kanbnractelpy. Kpi3merrep camachin
MEMJICKETTIK OaKpuiay, LIMINAXal-KypOpTTHIK Me-
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KeMeJepre cepTU(UKaTTayAbl KYPri3y kKoHE oyap-
nel Kazakcran PecrmyOnmkachIHBIH CTaHIApPTHIHA
COUKECTeHTIPY;

4) MeMIIeKeTTIK JXKOHE JKEKE MEeKeMelepIiH
eHOeK IapThiHA >KYMBICIIBUIAPIBIH JCHE JKOHE
MOpAJIBBIK KYIIH KAJIbIKA KENTIpy MaKcaThIHIa
oJIapAbl MIHIAXKaH-KypOPTTHIK OpTallbIKTapFa xKibe-
Py Typajisl TapMakThl eHTrizy. MemiekeT ochl Oac-
TaMaHbl KOJIAAY YIIiH YHBIMIApAbI TYPJi KeTepMe-
JieyMeH (CabIK KEHUTTIKTEPI, IbroTajap xoHe T.0.)
BIHTAJIAHJBIPY KEPEK;

5) ECT camaceiHa WHBECTOpIApIbl TapTy.
MewmJiekeT TapanblHaH WHBECTOpJIApFa CyOCHIHSI-
Jlap, CaNbIK KXEHUIAIKTEPl TYpIHAE BIHTAJAHIBIPY
KYpaJlapblH €Hri3y;

6) unaxali-KypopTTHIK YHBIMAApAA KETeK-
Il 9IEeMIIK KypOpTTapAblH CTaHAapTTapbl OOMbBIH-
I1a KeTynIiepiiH 60¢ yaKbIThIH YHBIMAACTHIPY OaF-
JapiamalnapblH 93ipiey;

7) Ewmnik-caybIKTBIpY TYpU3Mi OHIMIH KBUI-
KBITY CasicaThIH KETUIAIPY, Ka3ipri 3aMaHFbl TEXHO-
JIOTHSIIAPIBI UTEPY, XAIBIKApaIbIK OpoHIay XKylheci

0a3zacelHa EHTi3y, EMJIK-CayBIKTBIPY OPBIHAAPBIH
WHTEPHETIICH KAaMTaMachl3 €Ty, IeTeNIe KapHama-
Jlay apKbUIbI LIETEN TYPUCTEPIH TapTy;

8) JKorapel OKy OpBIHIApBIHIA asCHIHAA TY-
PHCTIK MaMaHABIKTap MEH MEAWIMHAJIBIK Oazanap-
Jla ’Kac MaMaHJap/ibl camnaibl Jaspiay bl apTThIpYy.
Ocblran OalnaHBICTBl TYpU3M OarbIThl OOMBIHILIA
CTYyICHTTEPAl JaspiaydblH MEMJICKETTIK OeHiHi-
He «EMIIK-caybIKTBIPY TypU3Mi» kaHa OiniM Oepy
OarapiaMachlH CHT13y YChIHBLIAIBI;

9) Munepanapl pecypcTapibl YTHIMABI MHaii-
JTATaHy bl PETTEY YIIIH KypOPTTHIK iC HHCTUTYTHIH
JKaHFBIPTY;

10) [umakaifi-KypOpTTHIK, KOCITOPBIHAAPIBIH
MaTepUaJIBIK-TEXHUKAIBIK ~ 0a3achlH  KaHAPTY
MaKCaThIMEH aMOPTU3ALUSIIBIK CYOCUAUsIAp/IbI
YChIHY OOWBIHIIA MEMIICKETTIK OarnapiiaMmaHbl
o3ipiey;

11) AnbGan-Apacan cy Ke3iHiH HeTi3iHAe eMaey
IIapanapbiH, COHIal-aK TYpPHUCTIK OeiiH/eTi OWbIH-
CayBIKTBIK KbI3METTEP/IiH KEH ayKbIMBIH YCHIHYMEH
eMJTIK-CayBIKTBIPY KJIacTepiH d3ipiey.
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NMPOEKTHASA AEATEAbBHOCTb CTYAEHTOB:
PA3PABOTKA CTPATETMN PA3BUTUS TOPOAA
(HA MPUMEPE PAMOHOB TOPOAA AKTOBE)

B cTaTbe aHaAM3MPYIOTCS METOAMYECKME MOAXOAbI M 0O6pa3oBaTeAbHble CTPATErMK, HarpaBAEHHbIE
Ha pasBUTUE Y CTYAEHTOB HaBbIKOB (DOPMYAMPOBAHUS MPOrHO30B 1 CLiEHApUeB pPa3BUTUS ropoAoB. B
XOAE UCCAEAOBAHMS CTYAEHTbI TPETbEero Kypca o6pa3oBaTeAbHON nporpammbl «eorpadus» AKTIOOMH-
CKOro permoHaAbHOro yHnsepcuteta M. K. )Ky6aHoBa ObiAM BOBAEYEHbI B MPOEKTHYIO AEITEABHOCTb,
HarpaBAEHHYIO Ha OLEHKY COCTOSIHWSI U NMPOrHO3MpOBaHMe Pa3BUTUS ABYX FOPOACKMX PaOHOB . AK-
To6e. OCHOBHOE BHUMAHME YAEASIAOCb aHAAU3Y TEKYLUMX AQHHbIX, BbISBAEHMIO KAIOUYEBbIX (DAaKTOPOB,
BAMSIOLLMX Ha rOPOACKOE pa3BUTUE, U CO3AQHMIO PA3AMYHBIX CLEEHapUeB: ONTUMUCTUYECKOro, Neccu-
MMCTMYECKOrO 1 CTaTyC-KBO. IKCMEPUMEHTAAbHbIE MCCAEAOBAHMNS MOKa3aAW, YTO MPOEKTHas AesTeAb-
HOCTb CMOCOOCTBYET PasBUTMIO KPUTUYECKOTO M TBOPUECKOTO MbILLIAEHWS, CUCTEMHOIO MOHUMaHUS 1
aHAAMTMYECKMX HaBbIKOB. B mpouecce paboTbl CTYAEHTbl CTOAKHYAUCH C peaAbHbIMK NpobaeMamm ro-
pOAa 1 MPEAAOXKUAN MHHOBALMOHHbIE PELLEHNS AAS X pelleHus. CTaTbst Tak)ke 00CY>KAAET BaXXHOCTb
3TWYECKOro CO3HaAHUSI 1 KOMMYHMKALMOHHBIX HaBbIKOB B (DOPMYAMPOBAHUM MPOrHO30B UM CLEHapUeB,
a TaKk>Ke NMoAvYepkMBaeT HEOOXOAMMOCTb AAABHEMLIMX MCCAEAOBAHUI AASl YTAYOAEHHOrO MOHMMAaHUS
3MOLIMOHAABHBIX M MHTEAAEKTYAAbHbIX aCrekTOB CLIEHApHOro MbllAeHUs. B Hawem unccaepoBaHwm
Mbl MPEANPUHAAM ABA Liara, YToObl AyYllie MOHATb OLEHKY CLIEHAPHOrO MbIWAEHUS. Bo-nepBbIx, Mbl
MCMOAb30BaAW OTKPbITblE 33AaHUS, KOTOPbIE OLLEHMBAAM KPUTUYECKOE M TBOpYECKOe MblllAeHue. Bo-
BTOPbIX, YTOObI 06ecneynTb 060CHOBAHHOCTb M HAAEXKHOCTb, Mbl OLIEHMBAAM KPEATMBHOCTb B 3CKM3ax
NMOCPEACTBOM rpymnrnoBoi paboTbl, YTO COOTBETCTBYET KAACCUUYECKMM PEKOMEHAALIMSIM MO TBOPYECTBY
B 06pa3oBaHMu. BbIBOABI CTaTbl CBMAETEALCTBYIOT O TOM, UTO Pa3BUTHE AQHHbIX HABbIKOB Yy CTYAEHTOB
SBASETCS KAIOYEBbIM (DAKTOPOM B MOATOTOBKE KOMMETEHTHbIX CMELMAAUCTOB, CMOCOOHbIX BHOCUTb 3Ha-
UYMTEABHbIN BKAQA B YCTOMYMBOE U 3(hpPeKTUBHOE pa3BUTHE FOPOACKMX TeppuTopuin. CTYAEHTbI Ayulle
YCBaMBalOT HaBbIKM apryMeHTauUmm, KOrAa oHM HabAIOAQIOT 33 MPYMEPAMM U aHAAM3BUPYIOT MX, MOCAE
Yero NMPUMEHSIIOT 3T HaBbIKM Ha NPaKTUKe. Takue pe3yAbTaTbl MOFyT ObITb MOAE3HbI U AAS OOYYeHUs
CLIEHApPHOMY MBILLAEHMIO, TaK KaK HabAIOAEHME 3a MPUMEpPaMM U MX aHaAM3 MOXeT CrnocobCTBOBATH
60Aee TAy6OKOMY MOHUMAHMUIO 1 Pa3BUTHIO PEPAEKCUBHbBIX HAaBbIKOB Y CTYAEHTOB.

KaloueBble cAoBa: reorpadpuyeckoe obpasoBatme, reorpamueckoe MbllAeHWe, reorpaus ropo-
AOB, MPOTHO3bl U CLIEHAPUK Pa3BUTKS FOPOAQ, METOA MPOEKTOB.

V.N. Kholina', G.Zh. Shumakova?, A.M. Sergeyeva*",
A.G. Abdullina3, D.T. Aliaskarov?
"Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

2Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

3K. Zhubanov Aktobe regional university, Aktobe, Kazakhstan

*e-mail: sergeyeva.aigul@gmail.com
Student’s project activities: developing urban strategies
(a case study of districts in the city of Aktobe)

The article analyzes methodological approaches and educational strategies aimed at developing
students’ skills in formulating urban development forecasts and scenarios. During the study, third-year
students of the “Geography” educational program at K. Zhubanov Aktobe Regional University were
engaged in project activities focused on assessing the condition and forecasting the development of
two urban districts in Aktobe. The primary focus was on analyzing current data, identifying key factors
influencing urban development, and creating various scenarios: optimistic, pessimistic, and status quo.
Experimental studies have shown that project activities contribute to the development of critical and cre-
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ative thinking, systemic understanding, and analytical skills. Throughout the process, students encoun-
tered real urban problems and proposed innovative solutions to address them. The article also discusses
the importance of ethical awareness and communication skills in formulating forecasts and scenarios,
highlighting the need for further research to gain a deeper understanding of the emotional and intellec-
tual aspects of scenario thinking. In our study, we took two steps to better understand the assessment
of scenario thinking. First, we used open-ended assignments that evaluated critical and creative think-
ing. Second, to ensure validity and reliability, we assessed creativity in sketches through group work,
as suggested in the literature on creativity in education. The conclusions of the article indicate that the
development of these skills in students is a key factor in preparing competent professionals capable of
making significant contributions to the sustainable and equitable development of urban areas. Students
better assimilate argumentation skills when they observe and analyze examples rather than immediately
trying to apply these skills in practice. Such findings may also be useful for teaching scenario thinking,
as observing and analyzing examples can contribute to a deeper understanding and development of
reflective skills in students.

Key words: geographical education, geographical thinking, urban geography, urban development
forecasts and scenarios, project method.
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CTyAEHTTEpAH, XK00aAbIK, iC-dpeKeTi: KaAaHbIH, AAMYy CTPATErMsiCbiH d3ipAey
(AkTeb6e Karacbl ayAAQHAAPbIHbIH, MbICAAbIHAQ)

Makarapa CTyAEHTTEPAIH KaAa AaMyblHblH GOAXKamMAapbl MEH CLEHAPUMAEPiH KypacTbipy AaF-
AbIAQPbIH AaMbITyFa GarbITTaAFaH SAICTEMEAIK TaciAaep MeH GiAiM 6epy cTpaTernsAapbl TaAAAQHAAbI.
3eprrey GapbicbiHAaa K. OKy6aHOB aTbiHAaFbl AKTE6E BHIpAIK YHMBEpCUTETIHAEr «eorpacus» Giaim
Gepy 6araapAaMacblitbiH 3 Kypc CTyaeHTTepi AKTebe KaaacblHAAFbl €Ki ayAaHHbIH XKarAanblH Oara-
AQy XoHe AaMybiH 6oAXKayFa GarbITTaAFaH )KO0aAbIK, iC-LIapaapFa KaTblCTbl. Herisri Hasap aFbiIMAarbl
AEpeKTepAi capasayFa, KaAaHblH AaMyblHa 8cep eTeTiH Heri3ri pakTopAapAbl aHblKTayFa YKeHe ap-
TYPAI CLLeHapUIAEPAT KYpPYFa ayAapbIAAbL: ONMTUMMUCTIK, MECCUMMCTIK >KOHE CTaTyC-KBO. DKCMepPUMEHT-
TiK 3epTTeyAep >KOOaAblK, SPEKETTEP CbIHW XXOHE LUbIFAPMALLbIAbIK, OMAQYAbI, KYMEAIK TYCIHYAI XXeHe
QHAAUTMKAABIK, AAFABIAAPAbI AAMbITYFa bIKMaA eTeTiHiH kepceTTi. XXymbiC 6apbiCbiHAQ CTYAEHTTEp
KAAaHbIH HaKTbl MBCEAEAEpIMEH KE3AECIMN, OAapAbl LWeLYAiH MHHOBAUMSABIK, WeLliMAEPIH YCbIHADI.
Makanapa coHaar-ak, 60AXKaMAAP MEH CLEEHAPUIMAEPAT KYPYAQ DTUKAAbIK CaHa MEH KOMMYHUKATUBTI
AQFABIAAPAbIH, MaHbI3AbIAbIFbI TAAKbIAAHbIM, CLLEHAPUIAIK OMAQYAbIH SMOLIMOHAAABIK, JKOHE MHTEAAEK-
TYaAAbIK, aCMEKTIAepiH OAAH 8pi TYCIHY YLUIH 3epTTey KaXKeTTiriH KepceTeAi. 3epTTeyae CLeHapUIAIK
oMAayAbl 6aranayAbl TYCiHY YLWiH eKi KaAam >KacaAAbl. BipiHWIAEH, CbIHM >K8HE LiblFapMallbIAbIK, OM-
AQyAbl GaFaAanTbiH allbIK, TarcblpMaAap KOAAAHbIAAbI. EKIHWIAEH, HEri3AiAiK neH CEeHIMAIAIKTI Kam-
TamacbI3 eTy yuiH GiAiM GepyAeri wWblFapMaLlbIAbIK, TypaAbl SAEOMETTEPAE YCbIHbIAFAHAAN TOMTbIK,
SKYMbIC apKblAbl 3CKM3BAIK LWblFapMallibIAbIK, 6aFaraHAbl. MakaAaHbIH Ty>KbIPbIMAAPbl CTYAEHTTEPAIH
60IbIHAQ OCbl AAFABIAAPADBI AAMbITY KAAAAbIK, aQyMaKTapAbIH TYPAKTbl XXK8HE SAIA AaMyblHa eAeYAi yAeC
KOCa aAaTblH Ky3blpeTTi MaMaHAAPAbI AabIHAQYAbIH HEri3ri pakTopbl ekeHiH kepceTeai. CTyaeHTTep
ADAEAALY AAFAbIAAPbIH BipAeH Taxipnbeae KOAAAHOAMABI, MblCaAAAPAbI OaKblAaM, TaApaFaH Ke3ae
MaTepuaAAbl AYPbIC UrepeAi. MyHAQM HOTUXKEAEP CLeHapUi GOMbIHLLIA OMAAYAbl KAABINTACTbIPY YLLiH
A€ ManAaAbl GOAYbI MYMKiH, OMTKEHI MbiCaAAAPAbl GaKbIAQy XKOHE TaAAdy OKYLIbIAAPAbIH TEpPeHipek
TYCiHYiHe KaHe pedAeKCUSAbIK, AQFABIAAPbIH AAMbITYFa bIKMAA €TEeAI.

Tyiin ce3aep: reorpadumsAbiK, 6iAiM, reorpacmsaAbIK oAay, Kaaaaap reorpadmscbl, KaAa AaMybl-
HbIH GOAXKAMAAPbl MEH CLeHapuiiAepi, xoba aAici.

BBenenune

B mocnenHue nmecstwiieTus npobieMaMu ro-
POJICKOTO Pa3BUTHS 3aHUMAIOTCS MPEJCTaBUTEIH
pa3IMYHBIX HAYK — COIMOJIOTHU, SKOHOMHUKH, CO-
UAIbHOM IICUXOJIOTHUH, Teorpaduu. AKTYyaabHOCTh
uccnenoBanus AudGepeHInanu U COUaIbLHON

cerperanuy BHYTPH TOPOJIOB PACTET B T€OMETPH-
yeckoil mporpeccun. I'eorpadus — Hayka, croco6-
Hasi BCECTOPOHHE PAaCCMOTPETh TOT BOINPOC, OHA
HMeeT MPAKTUUYECKOe 3HaYeHHE B (OPMHUPOBAHUU
TOPOJICKOW TTOUTHKY, PHIHKA JKUJIbSI U TYPHCTHYC-
ckoit uadpactpykryps! (Martinez-Hernandez, ap.,
2022).
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Wzydenne reorpaduu TOpoNOB SBISETCS 4Ya-
CThIO IIKOJIbHOM M BY30BCKOM MporpamMMbl MO reo-
rpacduu Bo BceM mupe. M 10, 4TO OOJICe TOIOBUHBI
HaceJICHUS MUpPA HBIHE — TOPOJICKUE JKUTEIH, JIe-
JAeT M3Y4YCHHUE TOPOJIOB HACTOSIIETO U MPOCKTU-
pOBaHWE TOPOJOB OYAYIIETO OYCHb AKTyaIbHBIM
(Triantakonstantis, Mountrakis, 2012; Afida, 2022).
Baxneitimum ¢dakTopoM MPOrHO3UPOBAHUS Pa3BH-
THS TOPOJIOB CTAHOBSITCS II100AbHBIC U3MEHEHUSI.

l'oponckas TeMaTtnka Ha Makpo- B MUKPOYPOB-
HE Ba)KHA IO CICAYIOIIMM MPUYUHAM: y4dalluecs
Y3HAIOT O CTPYKTYpE TOPOJa U €ro YacTel, YTo I0-
MOTaeT UM OPUEHTUPOBATHCS B TOPOJICKOU CpEIE;
pa3BUTHE KPUTUICCKOTO MBIIIIJICHUS: aHATTU3 TOPOJI-
CKOM MH(PPACTPYKTYPBI H PEIICHUE IKOJIOTUICCKIX
po0JIeM pa3BUBACT aHATUTHYCCKUE CTIOCOOHOCTH;
COIIMAJIbHO-DKOHOMUYECKUE 3HAHUS: TMOHUMaHUE
9KOHOMHYECKOH IEATEIHbHOCTH U COIIMAIHOTO Pa3-
HO0Opa3ust rOpoJ0B; FIKOJIOTHYECKOE CO3ZHAHUE: H3-
ydYaeT BIHMSHHUE TOPOJIOB Ha OKPY)KAIOIIYIO CPEy H
NPUHIUIBl YCTOMYUBOTO Pa3BUTHUS; UCTOPUUCCKUE
3HAHUS: W3YYCHHE HCTOPUHM W KYJIBTYPHOTO Ha-
cienus TOPOJOB MOMOTAET LIEHUTh U COXPAHITh UX
(Blustein, ap., 2013).

KommiexcHblii reorpaguyueckuii Moaxoa nMeeT
00JbIII0€ 3HAYEHNE B TIPOTHO3UPOBAHUH OYyIIETO
ropoja, GopMHUpPOBaHUH U Pa3BUTUH TOPOJICKOH cpe-
II6I. DTO TMO3BOJSET CTYACHTAM pa3BHBATh MHOTO-
MEPHYIO TIEPCIIEKTUBY OT JIOKAIBHOTO JI0 TJI00aTh-
HOTO YPOBHS TPU H3YYCHHUH MPOCTPAHCTBECHHBIX
mpo0JieM B pa3HBIX Teorpaduueckux macmTadax
(Walcott, 1999; Chow, Loo, 2015). IIpenonaBare-
71 reorpaduu OCO3HAT CBOK OTBETCTBEHHOCTH B
M3YUYEHUU OYIyIIero W MPU3HAIOT BAXKHOCTH TBOP-
YECKOr0 KpeaTHBa B 00pa30BaTEIHLHOM IPOIECCE
(French, 2020). OtkpsiTO€, KpUTHIECKOE M TBOP-
4yeckoe o0ydeHHe, MpejiaraeMoe YUUTEISIMUA Te0-
rpacduun, TpeOdyeT HABBHIKOB Pe(IESKCHU M OIEHKH.
DT0, B CBOIO OYEpe/ib, YUUT UCIOIb30BATh HABBIKU
MBITIIEHUST 00JIee BBICOKOTO TIOPSIKA U CIIOKHBIC
KOTHUTUBHBIC MPOLECCHl A1 MPUHATHUS PELICHUN
(Gataric, Djercan, 2022). IlockombKy TOpoiCKOE
BHJICHHE OCHOBAHO Ha TeHEPalluy MHOXKECTBA UJICH,
JUTSI OPUEHTUPOBAHHOTO HA HETO 00pa30BaHUS TaK-
K€ HEOOXOJWMbI HaBBIKH MBIIIJICHHS BBICOKOTO
ypoBHs (Martin, 2000; Lees, 2003; Lawhon, Roux,
2019).

WNunoBammmonnoe reorpadudeckoe obOpaszoBa-
HHE, OPUCHTUPOBAHHOE HAa U3YUYCHUE TOPOACKUX
TEPPUTOPHHA, TIOKA HE TOJIYYIIIO ITHPOKOTO pac-
MIPOCTPAHEHUSI B BBICIIMX YYCOHBIX 3aBEACHH-
sx (I'omoBactoBa, boiiko, 2021; ['onuapos, T.1.,
2013). IlperogaBaTenu n30erar0T pUCKOB B CBOCH
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MeJJaroru4eckod MpaKkTHUKE, CUHUTasd, 4TO OTCYT-
CTBYET JIOCTaTOYHAs SCHOCTh B OTHOIIEHWH KOH-
KpPETHBIX (OpMalbHBIX TpeOOBaHWH, METOAOB U
0’KHMJIa@MbIX Pe3yJIbTaTOB. JTO KacaeTcsi o0paso-
BaHUs, OPUCHTUPOBAHHOTO Ha OyayIuee, KOTOpoe
MpeAnoiaraeT HCIOIb30BaHNE BOOOpPaKEHUS W
TBOpYECTBAa HApsAAy € 0a30BBIMH KOTHUTHUBHBIMU
3HAHUSAMH ¥ TIOHMMaHWeM ydJamuxcs (3Bepena,
2007; XomnuHa, ap., 2020).

[IperogaBarenn 00y4yarOT CTYJIEHTOB MPOLIECCY
NPUHATHSA PELICHUH M pa3padoTKe MPOEKTOB, MO-
MoOTasi UM aHAJIM3WPOBATH TEKYyIIWE TEHICHINH H
MIPOrHO3UPOBATH UX BO3MOKHBIE MTOCIEACTBHS IS
ropojIcKoro obmiecTBa U nHppacTpykTyps! (Mupo-
HOBa, XonuHa, 2009; [Ipeodpaxkenckuii, 2023).

3amayn BOBJICYEHHS CTY/IEHTOB B HWHTEJUICK-
TyaJIbHO-COLIMAJIbHYIO JAEATEIbHOCTh CLEHAPHOIO
MBIIIUTCHUS:

- Pa3paboTka y4yammMucs crieHapyueB pa3BUTHS
TOPOJIOB TIO3BOJISIET MM HCITOJIB30BaTh BOOOpaxke-
HUE U TBOPUYECKHH MOJIXOJ, & TAK)KE 3HAHUS O TOPO-
JIaX ¥ Pa3BUTHH COOOIIECTB;

- YcTaHOBIIEHHE CBSI3U MEXKIY COBPEMEHHBIMU
CONMAJIPHBIMU TEHACHIUAMU M BO3MOXKHOCTSIMH
OyAyIIHM TOPOJIOB;

- Ompenenenrie BO3MOXXHOTO, BEPOSITHOTO W
MPUEMIIEMOT0 OyAyIIEro ¢ HCIONb30BAaHHEM aHa-
JUTHYECKUX, BU3YAIbHBIX U MOPAIbHO-ITHUECKUX
paccyXeHuli;

- [IpoBenenre MO3roBOro mMTYpMa U 00CYXkae-
HUE EHHOCTHBIX aCTIIEKTOB Oy IyIIEro Topoja.

Ha ocHoBe ucnosip3oBanus BOOOpaXeHHs, Ha-
MIpUMeEp, TOCPEICTBOM JAUBEPTEHTHOTO MBIIICHUS,
CTYJIEHTBI MOTYT pa3pabaThiBaTh HOBBIE, BO3MOXK-
HBIE M NPEANOUYTHTENbHBIC CIEHApUH OyIyIIEero
NP U3y4eHuH ropojos (Anbcyneiiman, SIkoBieBa,
2019). IloneBwie Mcche0BaHMs, aKTHBHO HCIIOJb-
3yemble TIpU pa3pabOTKe MPOEKTOB MO TOPOICKON
TEMaTHKe, CTAHOBSTCA MPEKPACHON BO3MOKHOCTBIO
JUTSL CTYJIEHTOB NIPUMEHUTH TEOPETHUECKHE 3HAHUS
Ha npakTike. OHaKO Y HEKOTOPBIX YHUBEPCUTETOB
Kazaxcrana HemocTaTodyHO BPEMEHH U PECYPCOB
(nanpumep, ¢puHAHCOB, 00OPYIOBAHHUS M T.A.) AJS
OpTraHM3aIiy U MPOBEJCHHS MOJIEBBIX paboT, KOTO-
pble BKIIOYAIOT BBIE3/bI Al cOOpa JaHHBIX, MPO-
BEJICHUSI HCCNeOBaHUM. BOJIBIIMHCTBO Hay4HBIX
MyOJIMKAMiA TI0 MOJICBBIM HCCIICAOBAHUSAM IOCBS-
mieHsl puzmyueckoit reorpadun. HoBble BO3ZMOKHO-
CTH JuId KoMIuiekcHo! onenku patot ['C, kotopeie
MO3BOJIAIOT AHAJM3UPOBATh B3aWMHOE BIHMSHHE
¢usuKo-reorpauuecKux, 3KOHOMHUYECKUX U CO-
[UANBHBIX (PaKTOPOB. JTO SBISETCS OCHOBOM I
MPUMEHEHHUS] PA3INYHBIX METOAOB KOMIUIEKCHO-
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o B3aUMOJEUCTBUS JIIOJECH C TOPOACKON cpemoi
(Grekousis, 2019; Mustak, np., 2022).

Lenp craThu 3akioyacTCs B aHAU3E METOJHU-
YECKUX TMOAXOJ0B U 00pa3oBaTeIbHBIX CTPATETHil,
HaTPaBJICHHBIX HAa Pa3BUTHE Y CTYJICHTOB HaBBIKOB
(bopMyJIMpOBaHHs TPOTHO30B M CIICHAPUEB pas-
BUTHUS TOPOJIOB. B paMkax wmccriemoBaHus paccma-
TpHUBarOTCs 3(PPEKTUBHBIE MaTepHUajabl U METOJBI,
CHOCOOCTBYIOIIME OCBOCHHIO CTYJCHTAMH [H3aii-
HEPCKHUX HaBbIKOB. CTaThs TaKKe MPH3BaHa OIpe-
JICJIATH BIIMSTHUE TTPOSKTHOW JCATEIHHOCTH Ha pa3-
BUTHE FOPOJICKUX TEPPUTOPHIA.

I'opon AxkroOe ObLT BEIOpaH B KaueCTBE 00BEKTA
JUtst QOPMHUPOBAHHUS Y CTYACHTOB HABBIKOB ITPOTHO-
3UPOBAHHS U CIICHAPHOTO TUIAHUPOBAHUS PA3BUTHSI
ropojckux tepputopuii. OnHUM U3 HanboJiee akTy-
AIBHBIX U TPOTHBOPEUYUBBIX BOIPOCOB, CBS3aHHBIX
¢ ropoaoM AKToOe, ABIsSeTCs pa3paboTKa peruo-
HAJBHBIX TPAHCIIOPTHBIX CXEM, TUIAHUPOBAHUE 3EM-
JICTIOJIB30BAHUS U HEOOXOAMMOCTh TIOHUMAaHHMsI B3a-
UMOCBSI3€H MEXJly MPHUTOPOJIaMU U IICHTPAIbHOU
4acThl0 TOPOJa Ui MPOTHO3UPOBAHMS OyIyIIero
pocra.

MarepuaJjibl 1 METOABI UCCIETOBAHUS

B pamkax nmaHHOTO MCCIIeIOBaHUs OBLIO TIPOBE-
JICHO MHTEPBEHIIMOHHOE UCCIICIOBAHUE C UCITOJIB30-
BaHUEM KOHTPOJIUPYEMOTO HKCIICPUMEHTA, HAIIPaB-
JICHHOT'O Ha TPOTHO3UPOBaHKE Oy IyIIEro pa3BUTHSI
ropoga Axrobe. Takue umcciemoBaHUS BKIIOYAOT
pa3pabOTKy M BHEIPEHHUE HOBBIX METOIOB O0yue-
HUSl WIH MPOTPaMM JUIS M3YUYCHHS WX BIIMSIHHUS Ha
aKaJICMUUECKYI0 yCIIEBAEMOCTb CTYJICHTOB, MX CO-
[MAJIbHBIC HAaBBIKM W JPYTHE acleKThl o0pa3oBa-
tenpHOTO mporiecca (Pauw, mp., 2018; Rodger, Rau,
2020).

[IpaBWIIbHO OpPraHU30BaHHOE MPEIOJABAHUE U
eJICHANIPABIICHHAsT ydeOHasl JesSTeIbHOCTh Pa3BH-
BaIOT y CTYJICHTOB CIIOCOOHOCTH MBICIUTh B TEPMH-
Hax CleHapueB. B mccienoBanuu ObUTH UCTIOIB30-
BAaHBbI TpI/I KOMITOHCHTA cueHapHoro MBIIIJICHUS

- [IpumeHeHne 3HaHWUN W HABBIKOB: 3TOT KOM-
MOHEHT IPE/IIoJIaracT UCIIOIb30BAHNE CTYICHTAMU
MPEBITYIUX reorpauuecKuxX 3HAaHUW U HABBIKOB,
a TaKXKE¢ OCBOCHHMC HOBBIX 3HAHUM O TCHICHIIHX,
BIUSIOIINX HA TOPOJICKYIO CPEY;

- Pa3paboTka TBOpPYECKHX CIICHAPHEB: CTYICH-
ThI TIPUMEHSIOT CBOE BOOOpPaKCHHE JIJISI CO3aHMS
MHHOBAIIMOHHBIX CIICHAPHEB OYyIyIIEro ropoios;

- KpuTnueckas orieHka clieHapusi: B 5TOM KOM-
IIOHCHTC CTYIIeHTBI I/ICHOHBSYIOT HC TOJBKO 3HAHUSA
U BOOOpakeHHE, HO U 3KOHOMHYECKYIO, COIHAIb-

HYIO ¥ MOPaJIbHO-3THYECKYIO OLEHKY MPEICTaBICH-
HBIX CI[CHAPHEB.

DKCIEpUMEHT ObUT MPOBEICH C y4acTUEM CTY-
JICHTOB TPEThErO0 Kypca 00pa3oBaTelIbHOM TIPO-
rpammsbl ['eorpadust AKTIOOMHCKOTO pernoHaNbHO-
ro yausepcutera umenn K. XKybanosa. CTyaeHTHI
ObuTM paszeneHsl Ha aBe rpymnmnsl (A u B) u paspa-
00TaM MPOEKTHI M0 OIEHKE COIMATbHO-IKOHOMU-
YEeCKOT0 Pa3BHUTHUS M MEPCIEKTUB PaliOHOB ropona
AxTo0e.

B xo0/1e moaroToBKH MpoeKTa 1o ropoxy Akroode
CTYJICHTBI JIOJDKHBI OBUIM PEUINTH CIEAYIONINE 3a-
Jauu:

- BeusiBiienue npoGiieM ropojia U X COCTaBIIsI-
IOLIMX: OTpEe/IEICHUE KIIOUEBBIX MTPOoOIIeM ropoJia 1
WX DJIEMEHTOB,

- @opMyIupoBaHUE MPUYHMHHO-CIIEACTBEHHBIX
TUIIOTE3: Ha OCHOBE JIUTEPATYPHBIX JAHHBIX OBLIH
pa3paboTaHbl THIIOTE3bI, OOBSICHSIOLINE CBSI3H MEXK-
Ny TapameTpaMy COIHAbHO-DKOHOMUYECKOTO U
9KOJIOTHYECKOT'O COCTOSHHUS;

- BpiOop moxazareneil W WHIMKATOPOB: OCO-
OCHHOCTH TPAHCHOPTHOW MH(PACTPYKTYPHI, KOJIHU-
YECTBO TACCAXHPOB B aBTOMOOWIISNX, aBTOOycax,
MIPUTOPOAHBIX MO€371aX, @ TaKXKE CTPOHUTEIBCTBO
aBTOMarucTpaieil u Apyrux HHOPACTPYKTYPHBIX
00BEKTOB;

- IlpoBepka NpaBUIBLHOCTH TMPEANONAraeMbIX
CBSI3€ii: HMCIIONB30BAHUE PA3IMYHBIX METOAOB, Ta-
KHX Kak HaOJIIOJICHUSI, JIUTEPATYPHbIC MCTOYHHKH,
HWHTEPBBIO M OMPOCHI AJIsl TPOBEPKH Npenrnosarae-
MBIX CBSI3EH;

- OueHka ruroTes: aHaln3 U OLCHKA BBIABHHY-
TBIX THITOTE3;

- Onpenenenue BaXHOCTH MPOOJIEM: YCTaHOB-
JICHHE TIPUOPUTETHOCTH BBISIBJICHHBIX TPOOIEM ISt
WX JaJbHEHIIEro peleHHs.

Jranbl ucciaenoBanus. lccnenoBanue cocTos-
JI0 U3 HECKOJIBKUX JTAIOB: TIOJITOTOBKA, pa3paboTka
CTpaTeruyd METOAOB HaOIOACHUS, (POPMYIHpPOBa-
HHE BOMPOCOB JJII WHTEPBBIO W KOMMYHHUKAIIUU,
aHaIU3 JAHHBIX U HAMHCAHUE OTYETA.

MoaroroBka: ITOT dTanm pabOTH OBUT HAIIpaB-
JIeH Ha cOOp MaKCUMAaIIbHOTO 00beMa WH(pOpMAITIH
0 TOPOJIE ¥ CO3JaHNe TUTAHA TATBLHEHTITIX HCCIIE0-
BaHUM.

1. TlepBoIif mIar 3akiaroyascs B MOUCKE JTAHHBIX
u uHpopmanmu B MHTEpHETE, TOPOICKON aIMUHU-
cTpamuu, OMOIMOTEKE U CTATUCTUICCKOM yIIpaBIIe-
Hud. Ha ocHOBE 3TUX pecypcoOB CTYACHTHI MOTYUHIN
KapThl U CTATUCTHYECKHUE NTaHHBIC PaliOHOB TOpoIa
AxkTto0e. Tarxke OBbLITH HCITOJIE30BaHBI AIIEKTPOHHBIC
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KapThl Topoja Aktobe. B 3amaun u3ydeHHs COIH-
ATHHO-PKOHOMHYECKOTO Pa3BUTHS Topoma AKToOe
BXOJIIT HW3YYCHHE HKOHOMHUKO-TeorpaduyecKoro
TOJIO’KEHUS B TIPOCTPAHCTBE (OIpeIeICHne MaKpo-,
Me30- U MHUKPOIIOJIOKEHUSI, HAMPABJICHUSI €r0 Po-
CTa); W3 JINTEPATYPhl, CTATUCTHUCCKUX COOPHUKOB,
MIEPHOAMYECKON MeYaTh U T. . cOOp WHpOopMaIiH
00 MCTOPHH, HACCIICHUH U IKOHOMHKE rOpoJia; B CO-
YETaHWU C 3aJladaMH MUKpOreorpaduyeckoro aHa-
JIN3a ropo/ia C UCIOJIb30BaHUEM KapTOrpaphuuecKux
MatepuanoB (B Tom umcie Google Maps, Google
Earth, narepaktuBabIx kapT Wikimapia).

2. Pa3zpaboTka crparerusi METOJOB HaOIIOJC-
HUS: CO3/IaHME TUIaHA HAOTIOACHUH 111 cOopa maH-
HBIX Ha MeCTax.

3. ®opMyJIHPOBAHUE BOMPOCOB JUISI HHTEPBBIO
Y KOMMYHHKAIIFH: TIOJIrOTOBKA BOIIPOCOB IS TIPO-
BCACHUA MHTCPBbIO U KOMMYHHUKAIIUNU C MECCTHBIMHA
KUTEIISIMU H CTICITUATUCTAMH.

4. Anamm3 manseix: OOpaboTka W aHAU3 CO-
OpaHHBIX JIAaHHBIX C IENIbIO0 BBISBICHHS KITFOUEBBIX
TEHACHIIMNA U B3aMMOCBSI3€EH.

5. Hammucanwme otuera: CocraBieHHE UTOTOBOTO
OTYeTa, BKJIFOYAIOIIETO PE3yJIbTaThl UCCIICIOBAHMUS
Y PeKOMEH/IallnH.

[To pe3ynbrataM 93KCIEPUMEHTAIBHOIO HC-
CJICJIOBAHUS aBTOPAMHU CTAThU OBLIM Pa3padOTaHBI
MoKa3aTeNld U 3aJaHwsl, To3BoJsomue nuddepen-
LUPOBaTh COLUAIBHO-IKOHOMUYECKUE TTOKA3aTeIH
ropoga AKTo0€ W ero OTHeNbHbIX paiioHOB. CTy-
JICHTHI OTBETWJIM Ha CIIEAYIOIIHE BOIPOCHI B COOT-
BETCTBHH CO CXeMOW (PYHKITMOHATLHBIX 30H TOPOJIa
Axktobe (Xonuna, 2015):

1. Kakast U3 M3BECTHBIX CXEM 3€MJIENOJIb30Ba-
HUsl (CEKTOpaibHas, MHOTOSICPHAS WM KOHIICH-
TpHYECKas) MOAXOIUT JIJIs BAaIllero ropojia’?

Tadsmua 1 — Kputepuu oLeHKH CTyICHYECKUX [IPOEKTOB

2. I'me pacmoioKeHbl: UEHTPAIbHBINA AeT0BOM
paiioH; palloHbBl ONTOBOM M PO3HUYHOW TOPIOBIIH,
PBIHKH, >KHIIbIC PaiOHBI BBICOKOI'O KAauecTBa; >KU-
JIbIe palfOHBI CPETHETO KAa4eCTBA; JKHIIBIC PalOHBI
HU3KOT0 KaueCcTBa; paiioH TSXKENON MPOMBIIIUICHHO-
CTH; 3€JIEHbIC 30HBI; CaJ0BOUECKHE KOJIJICKTHUBBI,
30HBI OTJbIXA U pa3BICUCHUN?

3. EcTh 11 B TOpOi€ paiioHBI KOMITAKTHOTO TIPO-
JKUBAaHUSI STHUYCCKUX Tpynn? I'1e oHu pacmoioxe-
HEI ¥ T09eMy?

4. KakoBbl OCHOBHEIC DKOHOMHYECKHE U KO-
JIOTUYECKHUE MPOOJIEMBI TOpOJa M KaKOBBI ITyTH HX
pemeHus?

5. byaymee ropoma Akrobe (pa3paboTka ciie-
Hapus). CIieHapuu TOpPOJICKOTO Pa3BUTHUS CTY/CH-
TOB OBUTH KJIACCU(DUIIMPOBAHBI KaK ONMTUMHUCTHYIC-
CKHe, IECCUMUCTUYECKHUE U CTaTyc-KBO: CTyACHTHI
TOTOBAT, TPOCKTHUPYIOT W OIICHUBAIOT CIICHAPUH
COIMAIBHO-O)KOHOMHUYECKOTO  Pa3BUTHS  TOpoja.
CreHapund MOJDKHBI YUWUTHIBATH HEOOXOIUMOCTH
YCTOWYHMBOTO pPa3BUTHS, 00ECIICUCHUS KUZHECTOM-
KOCTH TOPOJIa C YUYETOM HOBBIX TEXHOJIOTHH.

st Toro 4TO0BI CTYIEHTHI MOTJIH (POPMYITH-
pOBaTh MPOTHO3HI U CIICHAPUHU PA3BUTHS TOPOIOB,
HEOOXOJIMMO HCIIOJB30BaTh Pa3HOOOpa3HBIE Ma-
TepHUaIbl U METOIBI, CIIOCOOCTBYIONIHNE PA3BUTHIO
AHAIUTUYECKOTO U KPUTHUYECKOTO MBIILICHUS,
a TaKKe YMCEHHS TPUMCHITH CHCTEMHBIA IOMI-
xoJ. MHTerpauus 3TUX MaTEpUaoB U METOJOB B
y4eOHBIN MPOIIECC MO3BOJISCT Pa3BUTh YV CTYICH-
TOB HABBIKM U KOMIIETCHI[UH, HEOOXOTUMBIE s
dhopMynupoBaHUsS OOOCHOBAHHBIX IPOTHO30B H
ClIeHapUeB pa3BUTHS TopooB. Kputepun orneHku
CTYIICHUYCCKUX MPOEKTOB MPEACTABICHBI B Ta0JIH-
ne 1. ITo aTuMm kpuTepusM MpoekT OyAeT OlCHH-
BaThCHl.

AnHanuTryeckoe
MBIIIIJIEHHE

npobnem (50-69%).

Beicokuit ypoBeHb: CriocobeH ObICTPO M TOUHO aHAJIM3UPOBATh CIIOXKHBIE TAHHBIC, BBISBIISATH KIIOUEBHIC
npoOnemMsl U npeiarath d¢dexruBHble perenus (85-100%).

Cpennuii ypoBeHb: YMeeT aHaIM3UPOBaTh JAaHHBIC U BBISBIISTH IPOOIEMbI, HO HHOTA HYKIAeTCs B
JIOTIOTHUTEHBIX MOJICKa3Kax Ul HaxoxaeHus peuenuit (70-84%).

Huskuit ypoBeHb: VICIBITBIBACT TPYIHOCTH C @HATH30M CIOKHBIX JAHHBIX U OINPE/eICHHEM KII0UeBbIX

CucremHoe

TMOHUMaHNe neranu (70-84%).

(50-69%)

Bricokuit ypoBeHb: UeTKO TOHUMAET B3aUMOCBS3b MEXIY Pa3IMYHBIMHU JIEMEHTAMH CHCTEMBI 1 MOXKET
MPEeBUAETH MOCIEACTBUS N3MEHEHUH B OHOM 13 31eMeHTOB (85-100%).
Cpenuuii ypoBeHb: IToHHMaeT OCHOBHbBIEC B3aUMOCBSI3M B CHCTEME, HO MOXKET YIyCKaTh GoJiee TOHKHE

Huzkuii ypoBenb: VcIBITBIBAET TPYAHOCTH ¢ TOHUMaHUEM KOMIUIEKCHBIX CUCTEM M UX B3aUMOAEHUCTBUI
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TIpooonacenue mabauyvl

TBopueckoe u

Bricokuil ypoBeHb: PerysaspHo npeyiaraetT OpuruHaibHbIC HJICH U MHHOBALMOHHBIE PEIICHHs, CIIOCOOHbBIE
BHECTH 3HaYNTENbHBIC ymyumenus (85-100%).

UCCIeIOBaHUS U
actreKThl miu Metons! (70-84%).
cOopa JTaHHBIX

YUUTHIBAET BaXKHBIE acTIeKTHI (50-69%).

uHHOBanmoHHOe | CpenHumit ypoBeHb: CriocoOeH mpeaaraTb HOBbIE HJEH, HO OHHM dalle Bcero TpeOyroT nopadotku (70-84%).
MBIIILIEHHE Huskwit yposens: CrankuBaeTcs ¢ TPYJHOCTSIMU ITPU TEHEPALUH HOBBIX MACH 1 MPEAT0KEHIN HHHOBAIMI
(50-69%).
Bricoknit ypoBeHb: D(hHEKTHBHO IIPOBOIUT MCCIICTOBAHUS, HCIOIB3YET pa3HOOOpa3HbIe METOIBI cOopa
JTAHHBIX U KPUTHYECKH OIIEHUBACT MX HaJeKHOCTH (85-100%).
Hagbiku

CpeIIHI/Iﬁ YPOBEHL: VYmeer MPOBOAUTH UCCIICNOBAHUA U CO6I/IpaTI) JIaHHBIC, HO MOXKET YITYCKAaTb HEKOTOPHIC

Huskuit YPOBEHL: CralnKkuBaeTcs ¢ TPYAHOCTSIMH B IPOBEICHUN HCCIICIOBAaHUH U c60pe JAaHHBIX, 9aCTO HC

HaBbIKH

monemu (50-69%).

Bericokuit ypoBeHb: YMeeT ueTko u 3¢ (GEKTUBHO TiepeiaBaTh NHPOPMAIIHIO KaK YCTHO, TaK U MUCbMEHHO,
JIETKO B3aUMOJICHCTBYET C pa3uuHbIMU ayautopusMu (85-100%).

KommynukaruBabie | Cpenauii ypoBeHb: CriocoOeH nepeaBaTh HHPOPMAIIUIO, HO HHOT/IA CTATKUBAETCS C TPYIHOCTSIMHU B
oOuieHnu ¢ onpenesieHHbIMU aynuTopusimu (70-84%).

Hwuskuii ypoBeHb: cnbIThIBACT CIOKHOCTH B Tiepeiade HHPOPMAIIUU U B3aUMOJICHCTBUY C IPYTUMHU

DTHYeCKoe

CO3HAHHE studeckue HroaHchl (70-84%).

Bricokuii ypoBeHb: Beeryia yunTeIBaeT STHUYECKHUE aCHEKThl B CBOCH paboTe, MPUHUMAET PEIISHNS ¢
Y4€TOM MOPAJIBHBIX U ATHYECKUX CTaHAapToB (85-100%).
Cpennuii ypoBeHb: B 0CHOBHOM JIGHCTBYET STHYHO, HO MOJKET MHOIJIA YITyCKaTh U3 BUIY HEKOTOPbIE

Huskuii ypoBens: He Bceria nprHrMaeT BO BHUMaHHE 3THYECKUE ACIIEKThI B CBOEH paboTe, 4TO MOXKET
HPUBOJUTH K MOPAJIBHBIM JiHiIeMMaM min koHpiukTam (50-69%).

PesynbTaThl Hcc/ieqOBaHMI 1 00CyKAeHUS

CornacHo 3ajayaM HCCIEIOBaHMS, ABE TpPyI-
Ibl CTYJEHTOB HM3Y4YWIN (YHKLUHMOHAIBHBIC 30HBI
JBYX paiiloHOB B ropoae Aktobe (AIMaTHHCKOTO U
ACTaHUHCKOI'0) ¥ MOATOTOBUIM COOTBETCTBYIOLIHE
kapThl (Pucynok 1, Pucynok 2). B xone npoekTHoH
paldOoThl CTYIEHTHl BBISIBUJIM OCHOBHBIC COLMAJIb-
HbIE, SKOHOMHYECKHE M DKOJOTHYECKHUE MPOOIEMBI
ropoja B 3THX paiioHax. B xapTax — GyHKIIHOHATb-
HBIE 30HBI — OTJIMYAIOTCS OT MOJENIBHBIX U JIPYT OT
apyra.

Pe3ynbTarhl mokaszanu, 4TO CliEHAPHOE MBIIILIE-
HHUe TpeOyeT akTUBHOIO y4acTUsl CTYJEHTOB, KOTO-
pBIe MOTYT MCIIOJIB30BaTh CBOM 3HAaHUS U BOOOpa-
’KEHHUE [UI CO3[aHMs CLICHApUEB.

CTyeHThl aHATU3UPYIOT IPUBEACHHBIC JAHHBIC
U BBISIBIIIIOT OCHOBHBIE TEHICHIIMU U (PaKTOPHI, KO-
TOpBIC MOTYT IIOBJIUATH HAa pa3BUTHE ropoja. B xoxe
pa3paboTKH CIICHAPUEB CTYACHTBHI MPEJCTaBUIN
cBOM TIPOTHO3bI Ha Ommkaiimme 10-20 ner. [To on-
TUMHUCTHYECKOMY CIIEHAPHUIO JIOJDKEH HAOMI0aThCs
9KOHOMHMYECKHH POCT, YJIy4lIeHHEe HHPPACTPYKTY-
pBI U pocT HaceneHus. B meccumucTuyeckom crie-
Hapuu Npeo0IaaloT SKOHOMUYECKUN cHajl, YXyA-
[IEHWE D3KOJOTMYECKOM CHUTyallud W TEHICHIIUU
COKpAILICHHS YMCIIEHHOCTH HaceneHus. B cuenapuu
CTaTyC-KBO CYHMTAETCS Ba)XKHBIM COXPAHHUTH TEKY-
LIMe TeHACHIUH 0€3 CyIeCTBEHHBIX H3MEHEHHH.

[Ipoananusuposas psija GHakToOpoB, TPYMIBI A U
B cnenanu cBou BBIBOIBI [JIsl JAHHBIX PAaHOHOB I'0-
pona (Tabmurer 2, 3, 4).
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(9901 erodod 19rdex 9090HO0 BH UUHRLONOLOOM X940 QYOX d UWBLHOTALD OHOL'EBLO0)) :MUHROLI}])
Vv uounAd1 HWeLlHOTALD OI9HHOHIOLIAE 9901y erodol eHOMEd OJONOHUIBWINY I9HOE QIIHIIBHOUINHAD — | MOHAIMJ

undornddal
endod FEHHIEEPHEOQO OHINEMIIZIL) I

I9HOE JITHILIC I

mumeadiad ¥ BXI9010 HOMEJ

OELIT0SaMHI]] I

iHIad 1 Mrgordol
HoHRHHE0d HoiHgsed I9HOME J I

HMLIOHHAIMITWOdL HOIKEL HOMEJ I

BHL=REH OICHEHH EIIICE ITHOHE

BHLIIEEN 0J2HI2AY EIUIDK HOMEJ I

EBHIO2REd QI0HOIITE EIUIDE I9HOHE I

SHIHAIINCE MITIDORDOE0NE ) | 43

MHIICE XITHH20dL)ADIETQaH HOHEJ

HHEHE 3ITHHOL') 4
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(9901 erodod 19rdex 990HI0 BH UMHRLONILOOH XI949If01 JYOX 8 HWBLHONALD OHOL'ERLI0)) :MUHROLIL])
g yonuAd1 HWeLHOTALD QI9HHOHIOUIGE 9901y Brodol eHeloy BHOMed 19HOE QI9HIIBHOUIDHAD — 7 MOHAIHJ

Hoyed yosowsr manawedisal] @

HIrgcadol

HoHRMHz0d HolHased ITHOME ] m

A
BELIORET OIEI00ITE IDENDLLOY I v :
L3

IMHIICE XI9HH0d1040 BIgaH HOME ] I .

BALISEEE OI0HI2dD EIUEDE HOMEJ I | =5
=

BEHLREA OIEI0NTE EI0EDH ITHOHE

HYNEHE 91THHOINI 4
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Ta6auna 2 — [IporHo3s! U clieHapuH CTaTyCc-KBO, pa3padOTaHHBIH CTYAEHTaMH B Pa3BUTHH ropoyia AkTo0e, AJIMaTHHCKOTO U AcTa-

HUHCKOTO pallOHOB

I'pynna A, AnMmaTuHCKUH pailoH

I'pynna B, ActanuHckuii paiion

DKOHOMHYECKOE COCTOSIHUE:

[Tnouane 3emens AIMaTHHCKOTO paiioHa MOYTH B 2,5

pasa Goplre mIomaa ACTaHHHCKOTO palioHa. B aTom

paiioHe MHOTO CeJIbCKOXO03HCTBEHHBIX 3eMelb. OCHOBY
9KOHOMMKH paiiOHa COCTABIIAIOT METAJULypIUs, XUMUYECKas
IIPOMBIIUICHHOCTb U MaIIMHOCTpOeHue. Maiblil u cpequuit
OM3HEC TaKKe UTPAroT BaXKHYIO POk B 9KOHOMHKE. OTHAKO
HKOHOMHYECKHE KOJIICOAHNS 1 3aBUCHMOCTH OT MHPOBBIX IIeH Ha
CBIPBEBBIE TOBAPEI MOTYT MOBIIUSATH HA CTAOMIBHOCTb.

VYeroitunBoe pa3BUTHE MaIoro OM3Heca (TOProBBIX
JIOMOB, CyIIepMapKeTOB, TOCTUHHII, PECTOPAHOB U T.1I.) B
paifoHe CYIIECTBEHHO CIIOCOOCTBYET SKOHOMUKE palioHa.
Henocratok 3HaHUI 1 HaBBIKOB y IIPEANIPUHUMATEICH
MOKET TIPETISITCTBOBATH YCIIEITHOMY BEICHUIO OHM3Heca.
Bropokparuueckue IpenoHsl U CIOKHbIE aAMUHUCTPATUBHBIC
TIPOLIEYPEI CICP>KUBAIOT PA3BUTHE MAJIOT0O OM3HEca.
OTcyTCTBHE Ka9eCTBEHHOH HHPPACTPYKTY Pl MOXKET
OTpaHMYMBATh Pa3BUTHE Majoro 6msHeca. Hemocrarok
MHHOBALUI U TEXHOJIOIMYECKUX PEIICHUN MOXKET
OTPAaHNYNBATH KOHKYPEHTOCTIOCOOHOCTH MaJIOTo OH3Heca.
W3 31 ynpasnstomeil komnanuu ropoga 19 npunaniexar
AcTaHUHCKOMY paiioHy.

Wndpacrpykrypa:

ATMaTHHCKUH palilOH aKTUBHO Pa3BUBACTCS, HO
nH(pPaCTPyKTypa HyKAaeTCs B AaNbHEHIIIEH MOIEPHU3AIIIH.
OCHOBHBIE TOPOTH M TPAHCTIOPTHBIE MAPIIPYTHI TPEOYIOT
yaydmenns. B mociaeanue roxsr HabmoaeTcs 3HAYUTEIFHOE
CTPOUTENHCTBO HOBBIX JKHJIBIX KOMITIIEKCOB M KOMMEPIECKIX
00BEKTOB, YTO MOTIESPKUBACT HEOOXOAUMOCTD MOJCPHU3AIINH
TOpOJCKOH HHPPACTPYKTYPHI.

Pa3BuTHE HOBBIX KHIIBIX PAHOHOB U OOHOBJICHHE
BHYTPHUTOPOACKUX JIOPOKHBIX MAPIIPYTOB MPOAOIKAT
aKTUBHOE pa3BUTHE Topoga. CTPOUTETHCTBO MUKPOPAHOHOB
Bartpic 2, 3 B paMKax HOBOTO apXHTEKTYPHOTO MPOEKTa
TIPUBEIET K PA3BUTHIO KYJIBTYPHO-MAaCCOBBIX M KOMMEPUECKHUX
00bekToB. [Iyist o0ecrieueHns: yCTOHIMBOTO Pa3BUTHUS
paiioHa AcTaHbl HEOOXOIMMO Pa3BUTHE TPAHCTIOPTHOM
CHCTEMBI, TPUBIIEICHIE HOBBIX CTPOUTENIBHBIX IPOEKTOB 1
CTPOUTENHCTBO B COOTBETCTBHH C TPEOOBAHUAMH YMHOTO
TOpOJia, CO3/IaHNE YCIOBHI JISl OT/ABIXA TOPOXKAH, TO €CTh
obecriedeHne 3eJIeHBIMHA HACAKICHUSIMU 1 JIP.

DKOJIOTHYECKOE COCTOSIHHE:

B cBsI3u ¢ pa3BUTHEM NIPOU3BOACTB U MOBBIMIEHHBIM
JIBIDKEHHEM TPAHCIOPTA SKOIOTHYECKUE MPOOIeMBbl paiioHa
Anmatsl o0ocTpsiroresi. M3 001ecTBeHHOTO TpaHCTIopTa
HCTIONB3YIOTCS TOIBKO aBTOOYCHI. B memsx ymydmenns
OKPY>KaroIel cpeibl MOXKHO PEKOMEH/I0BAaTh UCTIONb30BaHNE
3neKTpoOycoB. /11 3TOro HeOOXOAMMO MOCTPOUTH 3apSAHBIC
LEHTPBI T 2MeKTpoMoOuIel. B 1ieHTpe BHUMaHUS TakKe
0opbOa ¢ TBepaABIMH 0TX0AaMHU. CTPOUTEIBECTBO MECT
COPTHPOBKH OTXOJI0B M HX MEPepadOTKN BaXKHO JIsl OyayIero
ropoza. YBejauueHue pazmepa 3eJ1eHbIX HACAKACHUH, OXpaHa U
YXOJ 3a TEPPUTOpHUEH paiioHa ANMATHI ABISETCS MPOOIEeMOH,
KOTOpasi He OblIa MOJHOCTHIO pelleHa. YKpeIuieHne 0eperon
pex Kaprana, Miek, Habmonenue 3a ypoBHEM BOIBI U
MIPOBEZICHNE PAdOT 10 MPETOTBPAIIEHHIO 3arPSI3HEHHS PEK
MMEIOT Ba)KHOE 3HAUEHNUE IS palloHa AJMAarThl.

B cBs31 ¢ 60ABIINM KOITHUECTBOM HOBBIX CTPOHTEIBHBIX
00BEKTOB B paifoHe AcTaHBI CHIIBHO NIOCTpajajia paHee
3aca)keHHas Jecomnojoca. B pesynprare 3acTpoiiku
MuKpopaiioHa bateic 1, 2 ObIUTH MOTHOCTHIO BEIPYOICHBI
JIECHBIE MACCHBBI, COCTOSIIINE U3 TAKNX JEPEBHEB, KaK
CMOPOANHA, BSI3, TOMOIb. DTO MPUBENO K MHOXKECTBY
9KOJIOTHYECKUX TpodieM B ropose. OfHa U3 IIaBHBIX MpoliieM
paiioHa AcTaHbl — 03€JI€HEHHUE, YXOJ] 3a IEPEBbSIMHU B NapKax.
Kpowme Toro, akTyanbHbI TBEpAbIE OBITOBBIE OTXO/BI, PA3BUTHE
3¢ PEeKTUBHON TPAHCTIOPTHON HHPPACTPYKTYPHL.

ComnmanbeHas chepa:

B paifone Anmarsl Masio KyJIbTypHBIX MECT, CIIOPTHBHBIX
KOMIIIEKCOB U HU3KO€ KauecTBO oOcTykuBaHus. Panee us-

3a MOCEJKOB Ha OKpPaHHaX ropojia He yAanoCh MOTHOLEHHO
(yHKIIMOHMPOBATH JaKe MOCIIE MPUCOSTUHEHUS K TOPOY. ITO
ITIaBHas MpoOieMa 3TOro paifoHa.

B paiione 40 mkomn, 6onee 80 geTckux canoB U 32 yupexaeHus
3apaBooxpaHeHus. B ero coctaB BXomsaT 8 60bHUIL 1 9
MOJUKINHUK. KOTMuecTBO cliopTUBHBIX 00BEKTOB — 11 1
6onee. Taxxe nmeeTcs 15 00BEKTOB KyNBTyphI M OTAbBIXA,

22 mapka. KynbTypHO-pa3BnekarenbHble U 00IEeCTBEHHbIE
YUPEXIEHUSI, TOCTPOEHHBIE [0 HOBOW COBPEMEHHOM MOJIENH,
YCKOPSIIOT pa3BUTHE HHPPACTPYKTYpbI ropoaa. B atoit chepe
Ba)KHO MPEIOCTABIIATH KAUECTBEHHBIE YCIIYTH, TOITOMY
BO3HUKAET HEOOXOMMOCTh PHUBICUEHNUS KBANU(PHUKAIIMOHHBIX
CIENMAINCTOB K padoTe.
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Taomuma 3 — ONTUMHUCTHYHBIC TIPOTHO3BI U CIICHAPHUU Pa3BHUTHUS Topojia AKTOOE, AJIMATHHCKOTO U ACTAaHMHCKOTO PailOHOB, TIOJI-

TOTOBJICHHBIC CTyAC€HTaMU

I'pynna A, AamatuHckuid pailoH

I'pynna B, AcranuHckuii paiton

DKOHOMHUYECKOE Pa3BUTHC!

Paiion Anmarsl uMeeT 00JIbIIHE BO3SMOKHOCTH B
Pa3BUTHH MTPOU3BOICTBA U MPEATPUHUMATENILCTBA.
MecTa oTJpIXa CUMTAKOTCS UCTOYHUKOM J0XO0/1a JIJIst
9KOHOMHUKH TOpojia, eciu peka Miek u ee npuToku

3¢ (GEKTHBHO HCIIOIB3YIOTCS B PEKPEAUOHHBIX

uessix. Metamtyprudeckue 3aBojibl, IpyTrue OTpaciu
MIPOM3BOICTBA, PACTIONIOKEHHBIE B IPOMBIIIJICHHON 30HE,
3aHMMAIOT B&KHOE MECTO B 00ECIICUCHUH 3aHATOCTH
HaceseHus ropojaa. braronpusiTHeie MPUPOTHBIE YCIOBUS
1 00raTcTBO BOJHBIX PECYPCOB BaXKHBI ISl TPOU3BOICTBA
U 11epepaboTKU CeIbCKOX03IHCTBEHHOW POAYKIIHH.
Hanpuwmep, yny4muTs padoTy MUHH-32BOJIA T10
nepepadoTKe MOJIOKA, I1eXa MO MPOU3BOACTBY KypPUHBIX
SIUII, PACHIUPUTH ACCOPTUMEHT BBIPAIIIMBAHUS [IBETOYHBIX
Y 3€JICHBIX KYJIBTYpP U T.1.

YTBepKIaeTCsl, YTO OH MOXKET CTaTh MOTEHIIUATbHBIM
LEHTPOM MHHOBAIIMOHHBIX TEXHOJIOTHUI MyTeM
npuBiedeHus nupectunuit B [T-cekrop u

MOJIICPIKKU CTAPTAI-MIPOCKTOB, CIIOCOOCTBYIOIINX
TEXHOJIOTUUECKOMY U 9KOHOMHUYECKOMY Pa3BUTHUIO
ropoaa. Kpome Toro, mianupyercst pa3BUTHE CEPBUCHBIX
KOMITaHUH, HAyYHO-UHHOBAIIMOHHBIX PEANPUATUH,
nepepaboTKa OTXOI0B, MPOU3BOJICTBO MPOAYKIIUH IS
CTPOUTENHHON MPOMBILIUICHHOCTH.

Wudpacrpykrypa:

B cBs31 ¢ pOCTOM YHCIEHHOCTH HACETICHUS B TAKUX
MHUKpopaiioHax, kak Casoxaii, Kenemek, Payan, Axmrar-3
u Ecer Oarbip (Hyp cutn) HeoOX0AUMO pa3BHBAThH
TPaHCIOPTHYIO crcTeMy. [10CKOIbKY OOJIBITMHCTBO
yueOHBIX 3aBEJICHUI U pabOYNX MECT HAXOJSTCS B
[IEHTPE TOPO/ia, OCHOBHOM TPAHCIOPT — ITO YACTHBIC
aBTOMOOMIH 1 aBTOOYCHI. B mepcrektuse s
JIBIDKCHUS HACCJICHUS BBITOJHO 3aIyCTUTh IPYTHE BUJIBI
TpaHCIOPTa, KpOME aBTOOYCOB.

B AcTtaHuHCKOM paifOHE CTPOUTENIBECTBO CTPEMHUTEIHHO
IIPpOABUTACTCS HaA 3aIiali. B cBsi3u ¢ aTUM CTpOATCA

TakKue )uible 006eKThI, Kak barwic 1, 2, 3, XKanakoHsic,
Baysipnactap 1, 2, 3, lyman, I1apacar, Kanarar.
OcHoBHas npobiemMa — pa3BUTHE JOPOKHOU CETH.
AdponopT pactoiokeH oueHb OJU3KO0 K Topory. B
OymyIieM IIaHUPYeTCsI IEPEHECTH adPOTIOPT U3 TOposIa.
DddexruBHOE perieHne MPoOIEeMBbI 0OIIECTBCHHOTO
TpaHCTIOPTa HEOOXOIUMO JIJISl YCTOWYUBOTO Pa3BUTHS
paiioHa M YKpETUICHHsI €ro SJKOHOMHUECKOTO ITOTEHIIHAA.

DKo

OTHs:

OCHOBHOM IKOJIOTHYECKON TIpoOIIeMoit AITMAaTHHCKOTO
paifoHa sBIsieTCs 60pbOa ¢ TBepAbBIME oTXomamu. Kpome
TOTO, HE3aIUTAHNPOBAHHBIE JKHJIBIC OMA, TIOCTPOCHHBIC
BOKpPYT peku WUJek u ee IpUTOKOB, BECHON CTaHOBATCS
30HaMH 3aTOILIEHH. B CBSA3M ¢ 9TMM B JanbHENIIEM C
YUETOM 30HBI 3aTOIUICHHS JOJDKHO OBITh MPEIIPHHATO
CTPOUTEIHCTBO OOBEKTOB OT/BIXA M PA3BUTHE 3€JICHOM
30HBI.

OcHoBHas poOieMa KIITBIX paifoHOB JKaHaKOHBIC,
Baysipnactap 1, 2, 3 u batsic 1, 2, 3 3akmogaeTcst

B TOM, YTO HEJJOCTATOYHO OOECIICUCHBI ITapKaMu 1
CKBEpaMH, 30HBI OTAbIXa. CBanka (TOPOICKOH ITOIUTOH)
PACIIONIOKEeHA HEAIeKO OT 9TOro paiioHa, BO3IyX B
9TOH YacTH TOpoJa TPs3HEIA. B OymymieM HeoOX0anMBI
MHHOBAIMOHHBIE PEIICHUS, YTOOBI H30aBUTH TOPOJ OT
IUIOXOTO BO3/lyXa M 3araxa.

ConnanpHas cdepa:

Hacenenue AnmaTtuHckoro paiioHa cocTaBisieT 246

135 genoBek (2023 1.). Poct HaceneHus paiioHa
TpeOyeT CTPOUTENHCTBA HOBBIX CONMAIBHBIX U
MEIUINHCKHX 00BEKTOB, TAKMX KaK IIKOJIBI 1
OonpHUIBL. BraronpusTHBIN KIIMMaT BIOIb PEKU
Kaprana oOycnaBiuBaeT 4acToe 3aCelICHNE JKIIIBIX
MaccuBoB Kupnuunsiii, Axokap, Kaprana u Kezeunkap.
B Oymymiem pa3zBuTre connaabHbIX 00BEKTOB TTO3BOJIHUT
CTaOMIIM3UPOBATh NTEpPEMEIIEHUE HaCeICHHS.

Hacenenue AcrannHckoro paiiona cocrasiser 313 830
yernosek (2023 ). [To cpaBHEHUIO ¢ ATMAaTHHCKUM
PaiiOHOM IITKOJTBI, IETCKUE Ca/Ibl U OOIBHHIIBI

HaXOASTCA Ha JOCTaTOUHOM YpOBHE. B aTOM paiioHe
COCPEIOTOUYCHBI TIOYTH BCE BBICIINE yUeOHBIC 3aBE/ICHHSI.
OcHoBHas 1podiemMa — HexBaTKa KBUTN(HUIIMPOBAHHBIX
CTELHUAIIICTOB 110 BCeil mpoduin.
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Ta6mnua 4 — [leccuMHUCTHYECKUE TIPOTHO3BI PA3BUTHUS Topoia AKTOOE, AJIMATHHCKOTO U ACTAaHMHCKOTO PaiiOHOB, COCTABICHHBIC

CTyJCHTaMU

I'pynna A, AnMmaTuHCKUH pailoH

I'pynna B, ActanuHckuii paiion

DKOHOMHUYECKUE TPYAHOCTH:

K sxoHOMMYECKO# TTpobremMe paiioHa OTHOCSTCS

CHIDKEHHE MHBECTHINH, yMEHBIICHAE TEMIIOB PA0OTHI
MIPeIPHUATHH 1 BO3HUKAIONIAs B CBSI3H C 9TUM 0e3padoTuma.
OrkuiaeMble SKOHOMHYIECKUE IPOOIEMBI — 3TO CHIDKCHHUE
[IPOM3BOAUTEIBHOCTH 3aBOAOB, UCTOLCHUE MECTOPOKACHHUH
XpoMa | ipyTHe GpakTopsl, KOTOpBIE OyIyT NMETh HETaTHBHEIC
TIOCIIEICTBUS ISl SKOHOMHKH PETHOHA U ropoaa. YToOs!
n30eXaTh MOKOOHBIX CUTYaINH, CINTAeTCS HEOOXOIUMBIM
MIO/IIePKUBATh OM3HEC, B TOM YHCIIE Pa3BUTHE arpapHOTo
KOMILIEKCA.

Hecmotpst Ha of1ee pa3BuTie HHPPACTPYKTYPHI, OTJAICHHEIC
JKUJIBIX MacCUBBI ACTaHMHCKOTO paiioHa He pa3BUTHL. B Takux
paitonax, kak baysipmacrap 1, 2, 3, Ca3nsl, XKaHakoHbIC,
HACeJICHHE He TTOJTHOCThIO 00ecriedeHo paboToit. MHorme
paboTaroT ¢ TOCTYIOM K eHTpaM ropoaa. OcHOBHas mpobiema
— OJJHOCTOPOHHEE pa3BUTHUE MPEANPUHUMATEILCTBA. XapaKkTep
OOJIBIIMHCTBA BJIAJIC/IbLIEB OM3HECA 3aKIIF0YAETCS TOIBKO

B TOM, YTOOBI CIaBaTh TOMEIICHHUE B apEH/LY, OTKPHIBATH
MUHHMApPKETHI H T. 1.

[Mpo6aembl HHPPACTPYKTYPHI:

OcHoBHas poOIieMa YKIIBIX MaCCHBOB AJIMAaTHHCKOTO paiioHa
— OTCYTCTBHE JIOPOT HJIH H3HOC ac(halbTHPOBAHHBIX JIOPOT.
OTCyTCTBHE KONBIIEBBIX Pa3BsI30K, MOCTOB U JPYTUX OCHOBHBIX
00BEKTOB MMPUBOAUT K 3aTOPaM, YBEITHICHHIO BPEMEHH B ITyTH
¥ CHWYKEHHIO 00IIeH S PEKTUBHOCTH TPAHCIIOPTHOH CUCTEMBI.
Ha tpacce, Bemymieii B ropon Xpomray, 4acThsl TIPOOKH.
[ToMuMO TOPOXKHBIX TTPOOIIEM, y KHUTENEH 9aCTO BOSHUKAIOT
TaKue MPOoOIeMbl, KaK BBIBO3 MycOpa U HEXBATKa MUTHEBOM
BOJIBL.

AKXTyanbHBIMH BOTIPOCAMH OCTAIOTCSI TNIOXO€ COCTOSIHUE JTOPOT
U HEI0CTaTOYHOE Pa3BUTHE TPAHCIIOPTHOM CUCTEMBI B paiioHe,
B TOM ymcie 1o ynunam K. CarmaeBa, A. MosnarynoBoi,
Cankubaii 6arsipa, Ecet Oarbipa, 11-12 MuUKpopalioHOB U

1p. JloposKHBIE TIOKPBITHS HA 9THX YIUIAX HYXIAIOTCS B
KaIMTaJIbHOM PEMOHTE ¥ OOHOBIICHHH, YTOOBI 00€CIIeUNTh
0e3omacHyI0 1 YPPEKTUBHYIO e311y. B BOK3aIbHBIX paiioHax
ACTaHUHCKOH 001acTH, B MUKpOpaioHe, HaceleHHOM ¢ 1868
TO/Ia, COXPAHIINCH OYEHb CTAphIe JIOMA, UTO YCIOXKHSIET
mpobieMy cTapoii u BeTxoi nHdpacTpykrypsl. [Ipobiema
KaHaJIM3aIMH TaKKe OCTAeTCsl HEPEIIEHHON, ITO HeraTHBHO
CKa3bIBACTCS HA CAHUTAPHBIX YCIOBUAX M KA9€CTBE JKH3HI
HaceseHus. B MukpopalioHax cOXpaHUIMCh BETXHE FOPOJICKHE
HHKEHEPHBIE CETH, YTO MPHBOJNUT K JaCTHIM aBapHsiIM

1 riepe0osiM B OKa3aHHM TOCYAAPCTBEHHBIX yciIyT. 60%
JIOPOKHOTO MOKPBITHS B 9TOM paiioHe TpeOyeT KanuTalIbHOTO
peMoHTa.

DKOJIOTUYECKHE MTPOOIEMBbI:

OtcyTcTBre 3GPEKTUBHBIX Mep 10 OXpaHe OKpYKatoUIen
Cpebl M YIPaBICHHIO OTXOJAMH 3HAYNTETBHO YXy/IIIaeT
9KOJIOTHUECKYIO CHTYAIHNIO B paifoHe Anmatsl. HekauecTBeHHAs
cucTeMa oOpameHust C OTXOaMHU TPO3UT yXyAIICHHEM
9KOJIOTUUECKON 0OCTAaHOBKH U 37J0POBBEM HACEIECHUS.
OTcyTCTBHE TAPKOB, CKBEPOB M 3€NICHBIX HACAKACHUI
ycyryonseT npoOiemy 3arps3HeHus Bo3yxa. M3-3a BBICOKOTO
YpPOBHSI TABOJIKOB B BECEHHUH mepuos noaroruiens! Kaprana,
Kupnnunsiid, Casbxail 1 Ipyrue gadu. ITo IPUBETIO K
pa3pymeHuro nHGPACTPYKTYpPhl, YXYAIIECHAIO CAHUTAPHBIX
ycnosuid. B 2017, 2024 rogax Op110 00BSIBICHO Ype3BbIYaHOE
TIOJI0XKEHNE, HECKOJIBKO KUTETIEH 0CTaNNCh 03 JKHIbS.

OtcyTcTBHE HaA30pa 3a MapKaMy OTIbIXa B palioHe

AcTaHBI, a TAKXKe 33 03€IEHEHHEM U CTaPBIMU JIEPEBbIMU

Ha ynunax A.MomngarynoBoii, Ecer Gateipa u 1p. CHUKaeT
MIPUBJIEKATEIBHOCTH TOPOa. DTH MPOOIeMBI TPEOYIOT
CHCTEMHOTO TTOJX0/a K YITy4IIEHHIO TOPOACKOH Cpesbl.

OT0 MPUBENO K yXYyAIMECHNIO PEKPEAIIMOHHBIX YCIOBHH 1
oOmeit acTeTuky ropona. Pasnus pexu Cazapl mpeacTaBiIseT
OOIBIIYIO YTPO3y AJIs XKHUIO0ro paiioHa baysipnacrap u 11-ro

1 12-r0 MOCEJKOB B HEHTPE TOpoa. DTO MOXKET MPUBECTH

K 3aTOTUICHUIO IOMOB U HH(PACTPYKTYPHI U IPUIUHUTD
3HAUUTEIbHBIEC Heyn0oO0CTBa kmiIblaM. bimuzocts momurona ThO
K palioHy U OTCYyTCTBHE 3P PEKTUBHBIX MEp MO PadoTe C HUM
YXYALIAI0T KOJIOTHYECKYIO CUTYAIHIO, 0COOCHHO B palfoHax
JKanaxonsic 1 baTbic. DTO MPUBOIUT K 3arpsI3HEHUIO BO3yXa,
BOIbI ¥ TTOYBBI, OTPUIATETHLHO BIMSAET HA 310POBHE HACETCHHS.

CouyanpHble IPOOIEMBI:

Crnag KynbTypHOH M CIIOPTHBHOM AEATENBHOCTH, a TaKKe
YXyJIILIEHHEe COCTOSHUS O0IIECTBEHHON HHPPACTPYKTYPHI, B
YAaCTHOCTH OTCYTCTBHE HIKOJ M CTIOPTUBHBIX KOMIIIEKCOB B
KHUJIBIX paiioHax, Takux kak Hyp Curtu, Kessimkap, YrkpanHka
u PayaH, cmocoOCTBYIOT conanbHON pa3o0IEeHHOCTH 1
CHIDKEHHUIO YPOBHSI )KHM3HHU B ropojie. T mpoOiemMbl TpeOyroT
CHCTEMHBIX PELIeHHUH JUIsl yTydIlIeHNs] COLHATbHON 1
KYJIBTYPHOM CPE/Ibl.

OTcyTCTBHE Ka4yeCTBEHHBIX YCIOBHH JUIsl CIICIIHAIHCTOB
BBIHYK/IAET HX MePee3KaTh, YTO MPUBOIUT K CHIDKECHUIO
SKOHOMHYECKOT0 OmarococTtostHus ropona. B bareic 2 u 3, a
Takxke JKaHaKOHBICE HEXBAaTKa MECT B 00111e00pa30BaTeIbHBIX
HIKOJIAX CO3JaeT 3HAYUTENbHbIC HEYJ00CTBA JUIsl KUTENeH 1
OTPHLATEIBHO BIUACT HA KA4€CTBO JKH3HH.
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Takue CTyAeHYECKHE HCCICAOBAHMS CIIOCO0-
CTBYIOT DPa3BUTHIO KPUTHYECKOTO MBIIUICHUS U
NPaKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISl yCIICII-
HO¥ TTpodeccroHaIbHOM Kaphephl B 00JIaCTH TOPOI-
CKOTO IJIAaHMPOBAHUS W ympaBineHus. JlokanpHble
MpoOJIeMBbl MECTa M MPOCTPAHCTBA, COMPOBOXKIAe-
Mble KOH(JIUKTYIOIIMMH HHTEPECAMH M TEPCIEK-
THBaMH, CYIIECTBYIOT MmoBcemecTHO. ObOcyxaeHmne
TaKHUX BOIPOCOB CO CTYAECHTaMH MIOMOTAeT UM Ipe-
OJIOJIETh PAa3pbIB MEXIy KOHKPETHBIM MECTHBIM
OTIBITOM U a0CTPAKTHOM, CHCTEMHOH MEPCIIEKTUBOM.

YMeHue CTyJeHTOB (pOPMYIHPOBATh MTPOTHOZEI
U CIIEHapUM Pa3BUTHS TOpPOJIOB NMPEACTABISET CO-
00l Ba)KHBI M MHOTOTPAHHBIM HAaBBIK, BKIFOYAIO-
U aHAIUTUYECKOE MBIIIIEHUE, CUCTEMHOE TTOHH-
MaHHe, TBOPUYECKOE W MHHOBAI[IOHHOE MBITIJICHHE.
st popMynupoBaHusi IPOTHO30B CTYJCHTHI J0JIK-
HBI YMETh aHAJIM3UPOBATH TEKYIINE JaHHBIEC, BHISIB-
JISITh OCHOBHBIE TEHACHIIMU U (aKTOPBI, BIHUSIOLINE
Ha pa3BUTHE TOPOJIOB. DTO BKIIIOYAET paboTy € KO-
HOMHYECKUMH, IeMOrpadueCKUMHU, COIIUATBHBIMU
¥ DKOJIOTHYECKUMH TIOKa3aTeIsIMHU.

BaxHo moHMMaTh B3aMMOCBA3b MEKIY pa3iIny-
HBIMU acleKTaMHu TOpoJCKO# ku3Hu. Hampumep,
9KOHOMHYECKOE pPa3BUTHE BIUSET HA COLMAJIBHBIC
YCIIOBUSI, KOTOPBIE, B CBOIO O4€PE/Ib, MOTYT BO3/ICH-
CTBOBaTh Ha COCTOSTHHE OKpy»Katomien cpenbl. Cu-
CTEMHOE TIOHMMaHHE IMOMOTaeT yYWUTBIBATH CIIOXK-
HBIE€ B3aMMO/IEHCTBUS B TOPOICKOM KOHTEKCTE.

Co3zmanue TPOTHO30B U CIICHApUEB TPeOyeT HE
TOJILKO aHaJM3a TeKyIIEeH CUTyalluu, HO M CIOCO0-
HOCTH TIpe/jiaraTh BO3MOYKHBIE U3MEHEHHUS U OIle-
HUBaTh MX mociencTsus. KpeaTnuBHoe MbIIIIEHHE
TTO3BOJISIET HAXOAUTh HHHOBAIIMOHHBIE CIIOCOOBI pe-
HICHUS TOPOJICKUX MPOOJIEM U YITyUILIeHUs Ka4yecTBa
KHU3HU.

HaBpiku nccrnenoBanus u cOopa JaHHBIX: CTY-
JIEHTHl JOJUKHBI YMeTh I(PQPEKTUBHO coOMpaTh |
MHTEPIPETUPOBATh JAHHBIE U3 PA3JINYHBIX UCTOU-
HUKOB, BKITIOYasi CTATUCTHYECKHE OTYETHI, OTIPOCHI,
MHTEPBBIO U IpYTHe BUABI HHPOPMAIHH. DTO BKIIIO-
YaeT KaK KOJMYECTBEHHbIC, TaK M KayeCTBEHHBIC
METO/IbI UCCIIEZIOBAHUSI.

KoMMyHHMKanMoHHBIE HaBBIKK: (OPMYITUPOBA-
HHUE U MPEICTaBICHUE POTHO30B TPEOYeT YMEHUS
SICHO W yOETUTEeNbHO W3JaraTh CBOM HJIEH Kak B
MMUCHMEHHOMH, Tak U B ycTHOU (hopme. CriocoOHOCTh
JTOHECTH CBOHW BBIBOJBI 70 PA3INYHBIX ayIAUTOPH,
BKJIIOYasi OOILIECTBEHHOCTh M MPOQecCHOHAIBHBIC
TPYNIBI, SBISETCS KIFOYOM K YCIIEIIHOHM peasu3a-
LIUY MPEATIaraéMbIX CLICHApHEB.

OTHUecKoe co3HaHue: COONIOJICHHE HOPM U
CTaHJAPTOB, MPUHATHIX B KOHKPETHOH mpodeccuo-
HaJILHOU 00J71aCTH, B KOTOPOH OCYIIECTBISACTCS TPO-
ekT. CoOJIFOICHIE ATUYCCKUX HOPM, CBSI3aHHBIX C
MIPOBEICHUEM HCCIICAOBAHUN U MPEJICTABICHUEM UX
pe3yIIbTaToB.

Pasmpiiiuisis 0 Oyaymux acmeKkTax pa3BUTHS
ropojia, CTy/IeHTHI CTATKUBAIOTCS C OOMICTIPHHSTHI-
MU peanonoxeHusMu. [lociaeqauii myHKT 00CyX-
JICHUsI KacaeTcsl OIEHKH CIIEHAPHOTO MBIIICHUS.
OreHka TBOPYECKOTO0 U KPUTHYECKOTO MBIIIIICHUS
MIPEACTABISIET COOOW CYIIECTBEHHBINH Oapbep s
OyAyIIuX y4uTeNnel MKOJIbHON reorpagum.

Cuenapu, npeJicTaBICHHbIE ABYMS TpyIIaMU
CTYACHTOB MOXXHO OXapaKTEPHU30BaTh CICAYIOIINM
obpazom (Pucynok 3).

Ananutuueckoe MbinuieHue. CylecTBEHHOM
pasHUIBl MeXay rpynnamMud A u B B aHamuTHue-
CKOM MBIIUICHUH He oOHapyxkeHo. O0e rpymnmnsl Ha
XOpOIIIeM YpOBHE IMPeICTaBUIN JaHHBIE, ONHPAsiCh
Ha JIOCTYITHYIO UH(OpMAIUIO U (PaKTHI.

Cucremnoe monumanue. I'pynma A mokaszana
pe3ynbTaT Ha 8% BBIIIE IO CPABHEHUIO C IPYNION
B. Onnako, 06e rpynisl IMEIOT HETOCTATKH B KOM-
IUIEKCHOM aHan3e OObEKTOB, YUUTHIBAIOIIEM B3aH-
MOJIEHCTBHE Pa3TMYHBIX (PaKTOPOB.

TBopueckoe W HMHHOBAaLMOHHOE MBIIIICHUE.
Cpenunii moxkasaTeinb TBOPUYECKOT0 M WHHOBAIIH-
OHHOT'O MBILIUICHUS CTYJCHTOB COCTaBIsIeT 66-
75%. CtynenTsl o0enx TpYMI CMOTIN BBIIBUTH
Ba)KHBIC MPOOJIEMBbl AJIIMATHHCKOTO ¥ ACTaHHH-
CKOTO paiioHOB Topoja AKTOO0C W TMPEIIOKHUTH
IyTH UX PEIICHUs, ONUPAsICh HA NHHOBAIIMOHHBIC
BO3MOYKHOCTH.

HaBbiku riccnenoBanvst u coopa gaHHbIX. [ pyn-
ma A Oosee TPOABHHYTa B HCCIEIOBATEIBCKUX
HaBbIKaX, ¢ mokasareneMm 75%. Onm coOpanu Jo-
CTAaTOYHO JAHHBIX MO AJTMATHHCKOM 00JIacTH, TIPO-
AHAJIM3UPOBAIIM WX HAYYHO W TIPUBEIH MPUMEPHI.
I'pynma B, nmes mokasarens 66%, Taxxke padoTa-
Ja ¢ HEOOXOAMMBIMU 0a3aMy JaHHBIX, HO MEHEe
3(PeKTHBHO UCIONIb30BaIa METOARI aHamu3a. Ooe
IPYMIBl CTYAGHTOB JIEMOHCTPHPYIOT OOIIYIO0 HpO-
OremMy, CBSI3aHHYIO C HEJIOCTATOYHBIMH HaBBIKAMU
cbopa 1 00pabOTKH HU(PPOBBIX AAHHBIX.

KoMMmyHHKaTHBHBIE HaBbIKH. KoMMyHHKATHB-
HBIE HAaBBIKM 00CHX TPYII Pa3BUTHI XOPOLIO, C IO-
kazarenem oxoio 90-89%. Dto cmocoOcTBOBAO
MIPaBUIILHOW WHTEPIIPETAlMU M PEarupoBaHUIO Ha
MOJTy4eHHYI0 MH(OPMAINIO, a TAaKKe yCIECHTHOMY
B3aMMOJICHCTBUIO BHYTPU TPYIIIIHL
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Pucynox 3 — Pe3ynbrarsl 3KCrIepUMEHTa, IPOBEAECHHOro A rpynn A u B

Ortudeckoe co3HaHue. PasHuia mexay rpymnmna-
MH TI0 YPOBHIO STHUYECKOTO CO3HAHMS 3HAYUTEIb-
Ha: rpynmna A — 85%, rpymmna B — 75%. CtynenTs
AKTHBHO MCKaJIM MyTH PELICHUS! COLMAIbHBIX MPO-
05eM palioHOB M JIE€MOHCTPUPOBAIN CBOU B3IVISABI
IPYU CO3JaHUM CLEHapueB OyIyIlero ropoja, crpe-
MSICh CO3JaTh HOAXOISILYI0 TOPOJICKYIO Cpeay IUis
3aBTPAIIHETO JHS.

HccnenoBanne MMeeT HECKOJBKO OrpaHHue-
HUH. Bo-TiepBBIX, B HEM y4yacTBOBaJIO HEOOJBIIOE
KOJIMYECTBO cTyneHToB (obmee 18 B rpymme A (9
CTyAeHTOB) ¥ B rpynmne B (9 cTyaenTos), uto orpa-
HUYUBACT CTATUCTUYECKYIO 3HAYMMOCTH aHAJIN3A.
Tem He MeHee, MBI HaONIOJATU TOJIOKUTEIBHBIN
3¢ (deKT OT yuacTHsi CTYJSHTOB B pa3paboTKe clieHa-
pueB. Kpome Toro, Ha HaIlm pe3ynbTaThl MOBJIUSIIN
OTpaHMUYCHHOE BPEMS Ha NOATOTOBKY 3a1aHuu. VM
MPUXOAMIOCH PaboOTaTh ¢ HOBBIMH MaTepHallaMH,
KOTOpbIE OHH HE pa3pabaThiBalIN U HE UCIIOJIb30Ba-
1M paHee.
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B mpoekTtHo#t padote rpymier B, xapaktepuzy-
folielicst 6osee HU3KMUMHU aKaJEMHUUYECKUMH PE3YIlb-
TaTaMH, y4Yalluecs CTOJKHYJUCH C TPYAHOCTSIMH
B MHTETPAIlMH CBOCTO MBIIUICHHUS C WMEIOIIUMHUCS
reorpadMueCKUMH 3HAHUSIMH U HaBBIKAMH JIUIST Pa3-
pabOTKM aJeKBaTHOW MOJENH TOPOICKOH CpEJbI.
Takxe BBIIBHIIACH HEOOXOIMMOCTh PA3BUTHS KOM-
neTeHuid B 001acT reorpaduiyeckux HHGopMarm-
onnbix cucteM (I'C). ns cryaentos rpynn A u B
OBUTM TPEATIOKEHBI Pa3IMUHBIC TEMBI, YTO ITPUBEIIO
K BBISBJICHHIO (D)AaKTOB IIIaruaTa MpU IPOBEPKE MX
pabot. B mporecce BHIMONHEHHS 3aJaHUH CTylIEH-
TaMu rpynnsl B Bo3HUKama HE00X0MMOCTh MHOTO-
KpaTHOTO BO3BPAILCHUS K paHee BBIOJIHEHHOH pa-
00Te 1 BHECCHHNS HCIIPABIICHHUIA.

VYyamuecsi ¢ BBICOKUMH OIICHKAMH W3 TPYIIIBI
A TIpOIEMOHCTPUPOBAIH CTIOCOOHOCTH OOBETHHUTD
CBOE TpezcTaBlIeHHE O OyAylIeM C cHUCTeMaTHhde-
CKHUM TeorpaduiecKkuM MbIIUICHHEM IS paspa-
0OTKM yCTOMUUBBIX TOpojcKux cpea. Ocoboe BHU-
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MaHue OBUIO YJENeHO MHOrO()YHKIHOHAJIbHOCTH
TOPOACKUX IMPOCTPAHCTB, MPOCTPAHCTBEHHBIM OT-
HOILICHUSIM BHYTPHU ropojia, a TAKyKe B3aUMOCBS35IM
ropoja ¢ ApyruMH NPOCTPAHCTBEHHBIMU YPOBHS

3akjoueHmne

HeoOxoaumel mambHEUITHE SKCTICPUMEHTHI IS
IMOHUMAaHUS TOr0, KaK y4yalluecss HHTErPUPYIOT 3Ha-
HUS 1 BOOOpa)XKCHHE B KPUTHUECKOE U TBOPUECKOE
CLIEHAPHOE MBIIUICHHE U KaK €ro nooumpArs. Enie
OJTHO TIPEIJIOKCHHE I OYAYIIUX HCCIIeTOBAHUI
KacaeTcsl OajaHca MEXIY CIIOKHOCTBIO peallbHO-
T0 MUpPA B CTIOCOOHOCTBIO YUAIMXCS CIIPABIISATHCS
C OTHMH CUTYallUsIMU. DTO BaXKHO, MTOCKOJIBKY Oy-
JIyIIUE HWCCIEOBAHUS SIBIISIOTCA OJHOBPEMEHHO
WHTEJJIEKTYAJIbHBIMA U SMOLIMOHAJIBHBIMU. B Xxo71€e
MCCJICIOBAHUS MBI HAOIIOMANIH, YTO IMOIMH CTY-

JICHTOB TIPpU OOIYMBIBAHUH CLICHAPHEB MEHSIHCH
OT DHTY3Ha3Ma K CONpoTuBIeHU0. by nyiue ncce-
JIOBaHUSI MOTYT TIOMOYb HaM TOHATH aheKkTHBHBIC
PCaKIMMU CTYACHTOB U UX BJIIMAHUEC HAa KOHCTPYKTHB-
HOe MblIIeHue o OyaymieM. Bynymmee oopazoBanue
JIOJDKHO OBITH COCPEIOTOYCHO MOJIE3HBIX U PACIIU-
PSIFOLIMX BO3MOKHOCTH pe3yJibTaTax.

B 3axioueHre OTMETHM, 9YTO CIIOCOOHOCTH
CTYIICHTOB (pOPMYJIMPOBATH MPOTHO3BI U CICHAPUH
TOPOACKOTO pa3dBUTHUA ABJIACTCA BaAXXHBIM HABBIKOM,
KOTOpBIIl COYETaeT aHAJMTHYECKOE MBIIUICHHE,
CHCTEMHOE TOHUMAaHWEe, KPEaTHBHOCTh, HCCIEIO-
BaTEJIbCKUE U KOMMYHUKATUBHBIC HABBIKH, a TaK-
e ITUYECKYIO0 OCBEIOMIICHHOCTb. Pa3BuTHE 3THX
CIOCOOHOCTEH CMOCOOCTBYET MOATOTOBKE KOMIIE-
TCHTHBIX CIICIIHAJINCTOB, CIIOCOOHBIX BHECTH Ccy-
IIECTBEHHBII BKJIaJ B yCTOWYNBOE M CIIPABEUINBOC
pa3BUTHE TOPOACKUX TEPPUTOPUIL.
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— 2 CM, COJI KOHE OH JKaK — 2 CM.

Cyper, kecte, rpaduka, quarpaMma xoHe T.0. MOTIH imriHae HOMIp jkoHe araymeH Oenrineneni. (Mpicansl, 1-cyper — Cyper
araysl). CyperTepin, Tabnuua, rpaduka MeH JrarpamMMasIap/blH caHbl Makaia KeneMiHiH 20% -HaH (xei6ip xaraaiina 30%) apThik
Oosmaybl Kepek.

Makana kenemi (araybl, aBTopaap OOWbIHIIA aKIapat, aHJIaria, KiIT ce3, oAedueTTep Ti3iMiH KOCIaraH/a) dJIEyMETTIK KOHEe
rymaHuTapislk, 6arsiTTa 3 000 ce3nen kem, 7 000 co3neH apThIK eMec KOHE KapaTbUIBICTaHy KOHE TEXHUKAIBIK OarsiTTapaa 1 500-
7 000 ce3 apanbIFbIHAA OOTYHI MIAPT.

ABTOpap Kibepinin OTbIpFaH MaKaJlaHbIH/KOKa30aHbIH OYpBIH COHIBI €I JKep/ie jKapHsIaHOaraHbl, Makaiaa/Konkasoaia
6acKa )YMBICTap/IbIH MOTIH/IEpiHE ClITeMeCi3 anblHFaH KipMe GpparMeHTTepAiH KoK ekeHiri Typanst Open Journal System Hemece
Editorial Manager xyiteciuaeri inecrie xarra MIHAETTI typae a3y kepek.

MakaJia KYpbLIBIMBI (MaKaJdaHbI pacivaey yuid pecmu caiitbinaarbl YJII'I-Hi KogaHbIHbI3):

Bipinwi 6em:

Bipini sxon — FTAMP newmipi (epekiie sxaraaitna ©0XK), MoTiH OETTiH COJ JKaK IIETIMEH TericTene i, Kapauay mpuQT.

Maxkana araybl (TakpIpblll) MaKajdaHbIH MOHI MEH Ma3MYHBIH KOPCETill, OKbIPMaHHBIH Ha3apblH aynapy kepek. TakbIpbill
KBICKA 9pi aKmapaTThIK, kapronzap MeH Ha3BaHue OIKHO OBITH KPATKUM, MH(OPMATHBHEIM U HE COJEPIKATh )KaprOHU3MOB HIIH
ab0peBuaTypachl3 ’Ka3bUTybl THIC. TaKBIPBINTHIH OpTalla Y3bIHABIFBI 5-7 ce3 (kei xarmaiiga 10-12 ce3). MakaaaHblH TaKbIPHIObI
Ka3aK, OpBIC JXOHE aFbUILIBIH TigepiHae Oepimyi kepek. TakpIpbin Kapanay MmpUQTTI Kimi opinTepMmeH, OSTTiH OpTachIMEH
Tericreneni.

Makaia aBrop(J1ap)bl — aTbl-)KOHiHIH OIpiHIII OpinTepi )OHE Teri, )KYMbIC icTelTiH opHbI (addummnarms), Kaia, MeMIieKeT, email
— OpbIC, Ka3aK JKOHE aFbUIIBIH TUIIEPiH/e Ka3bulabl. ABTOPIIAp TypaJibl aKlapaT KaJIbIITh LPUQTTI Killli OpiNTepMeH Ka3blIblII,
OeTTiH OpTachIHAA TETiCTeNe .

Awngarna xenemi 150-300 ce3 Ka3ak, OpbIC, aFbUIIIBIH TUTACPIH/IE YKa3bLUIa bl

Amjaria KypbUIBIMBIHA KeJeci akmapar MiHISTTI TypAe O0ybl Kepek:
3epTTey TaKbIPHIOb! OOMBIHIIA KipicTie co3.

FputbIMu 3epTTEYiH MaKcaThl, HETi3ri OarbITTapbl MEH HISsUIaphI.

JKYMBICTBIH FBUIBIMHU JKOHE MPAKTUKAIBIK MAHBI3bLIBIFbI OOMBIHIIA KBICKA aKIapar.

3eprrey oaicTemeci OOIbIHIIA KbICKA aKITapar.

FputbIMu 3epTTeYAiH HEeTi3ri HOTHIKeNepi, Talaay jKoHe TYKbIpbIMIama.

JKypri3inreH 3epTTey )KYMbBICBIHBIH MaHbI3bLIBIFBI (aTaJIFaH )KYMBICTBIH FBIIBIMHBIH COMKEC caachlHa €HII3reH yieci)
JKYMBIC KOPBITBIH/IBICBIHBIH, NPAKTHKAJIBIK MAHBI3bLIBIFbL.

Kint ce3nep/ce3 Tipkectepi — Opbic, Ka3ak, aFbUIIIBIH TULAEPIH/e 3-5 co3 apalbIFbIHAA.

Keneci 6em (srcana oem):

Kipicre keseciie OepifireH Herisri AeMeHTTEepACH TYPa/Ibl:

TanJanraH TaKbIPBINTHIH HETi3eMeci; TAKBIPBII ©3CKTUIr MeH 3eprrey mnpoOiemanapbl. TaHIanFaH TaKbIPBINTHIH
HeTi3/leMeCiH/e aJIbIHFBl 3ePTTeyLIIepAiH ToxiprOenepi HeridiHae NpoOneManblK SKaFAaiablH (3epTTey IKYMBICTAPBIHBIH
JKOKTBIFBI, )KaHA 3ePTTey HbICAHBIHBIH Maiiia 00JFaHbl xoHe T.0.). 6ap eKeHir aifThutaabl. TaKbIPBINTHIH ©3SKTLI aTaIFaH 3epTTey
HBICAaHBIHBIH KOMBUIFAH CYPAaKTapFa TOJBIK JKayanTapIblH OOJMaraH >KaFiaiia, TaKbIPHIITHIH TEOPHSUIBIK JKOHE MPAKTHUKAJIBIK
MaHbI3[bUIBIFBI QDKBUIBI OJIEICHIIT KaNNbIFA OPTAK MY/JIE apKbUIbI QHBIKTaIaIbl.

JKYMBICTBIH HBICAHBIH, [IOHIH, MAKCATTAPbIH, MIHACTTEPIH, TOCUIAEPIH, DIICTEp, TUIIOTE3aChIH AHBIKTAY. 3epPTTEYIiH MaKCaThl
TE3HCTI JIDJIEIICYMEH, SIFHU 3ePTTEY TaKbIPIObIH aBTOP TaHJIaFaH aCHEeKTIMEH KOpPCeTyMeH OaillaHbICTI.

Marepuan MeH dicTep - MaTepHalap MEH JKYMbIC OAapBICBIHBIH CHIIATTaMAChIHAH, COHJAi-aK KOJJAHBUIATBIH OIICTEPIiH
TOJIBIK CUIIATTAMACBIHAH TYPYbI KEPEK

3epTTey MaTepHaJIbIHBIH CHIIATTaMachl OHBIH CalaIbIK JKOHE CAHJBIK KOPIiHICIH KaMTHIbl. MarepuaiaiblH CHIATTaMachl -
TYXKBIPBIMIAP MEH 3epPTTey OIICTePiHiH CeHIMIUTITIH aHBIKTAUTBIH (akToprapabiH Oipi.

Byn Oemimae mnpoOnemMaHbIH Kajmaid 3epTTENreHi CuUnarranajabl: OYphIH IKapusUlaHFaH —pociMaeyrlepai KalTamamaii
emkei-TerKeiiep akmapar oepiiesi; MaTepruanaap MeH 9iCTep/Ii KONAaHy Ke3iH/e MiHASTTi TYp/ie eHri31IreH JKaHAIBIKTap apKbLIbI
KaO/BIKTBI ColiKecTeHipyai (OaFnapIaMaiblK )KacaKTama) oHe MaTeprasiapiblH CUIIaTTaMachl KOJIaHbIIA/IbI.

FputbiMu oJ1icTeMe KelleciiepaeH TYPYbl KaxeT:

e 3epTTey cypakTap(bl);

e ajIFa KOMJIbIFA TUTIOTE3a (TE3HC);

® 3epTTey Ke3eHepi;
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® 3epTTey dicTepi;

® 3epTTey HOTHKEIepi.

OnebuerTepre Moy sxacay OeliMiHIe - 3epTTey TaKbIPbIOB! OOMBIHIIIA aFBUIIIBIH TUTIH/E METeN K aBTOPIApAbIH ipreli KoHe
JKaHa eHOeKTep (keMiHze 15 5KyMbIC), oJlap/ibl FEUIBIMH YJIEC] TYPFBICBIHAH TaJ/ay, COHJJali-aK Ci3IiH MaKajlaHbI3/1a TOJIBIKTHIPBIIFaH
3epTTey KeMIIulikTepi Oepineni.

JKyMBICKa KaThICHI )KOK KOIITEreH ClITeMeNep/IiH 00Iybl HeMece Ci3iH JKEeTICTIKTEePiHi3 Typajlbl, ajIbIHFbI )KYMBICTAPBIHBI3/II
KOPCETETIH clTeMernep/i KocyFa OoMai bl

Hoermxkenep men Tankpuiay OeiMiHe Ci31IIH 3epTTEY HOTHKEIIEPIHi3/Ii TalIay bl )KOHE TAIKbUIAYbI Oepiiei. 3epTTey OapbIChIH A
QJIBIHFAH HOTIDKENIEP TYpasbl KOPBITBIHABI Oepy apKbUIbI HETi3ri MoHI alKbIHAaambl. Byl MakagaHbIH MaHbI3IBI OeiMIepiHiH
6ipi Gombm canamagsl. OHZIA SKYMBICHIHBI3IBIH HOTWDKEIEPIHIH TanJaybl jkKOHE aJJIBIHFBI JKYMBICTApMEH, TaJayJapMeH JXoHe
TYXXBIPBIM/IaMaJIapbIMEH CAIIBICTHIPY apKBUIBI COMKEC HOTIDKEIEPl TaJIKbUIay Oepinesi.

KOpBITBIHIBI, TYXBIPEIMAAMa — JKYMBICTBIH OCHI KEe3€HIEIT HOTIDKEJEPIiH JKaJbllay KOHE KOPBITHIHABLIAY; aBTOp ayFa
KOHMFaH TYXXBIPBIMHBIH PACTHIFBIH JKOHE AJBIHFAaH HOTIDKENepJi eCKepe OTHIPHIN, FhUIBIMH OUIIMHIH ©3repyi Typalibl aBTOPJIBIH
KOPBITBIH/BICHIH pacTay. KopbITBIH/BI abcTpaKTiini 00IMaybl KepeK, oJIap/bl YCHIHBICTap bl HEMeCce OJJaH opi JKacallaThIH YMBICTHI
CHIaTTail OTHIPHIN Oenrini Oip FRUIBIMU CaJlaJIaFbl 3ePTTEy HOTIIKEIIePIH JKalIblIay YIIiH KOJJIaHy Kepek.

KopBITBIHIBIHEIH KYPBUIBIMBIHIA Kelleci cypakTap O0Iysl Kepek: 3epTTeyAiH MaKkcaTTapbl MeH djictepi Kaugaid? Hortmxenepi
Kannait? Kannait Tyxeipeivaap 6ap? 3epTTeMeHi eHrisy, KonaHy IepcreKTHBalIapbl MeH MYMKIHAIKTepi KaHxai?

[Natinanansurran oeduerTep TiziMi Hemece OHOIMOrpadUSUIBIK Ti3iM JKapaThUILICTaHY JKOHE TEXHUKAJBIK OarbITTapra KeM
nerenzie 10 araynmapiaH jxoHe QJICYMETTIK JKOHe TyMaHUTapIIbIK, OarbITTapra 15 aTaynapaaH Typajbl, ajl aFbUIIIBIH TUTIH/ET] KaJlIbl
araynap canbsl 50% -maH kem Oonmaysl kepek. Erep cinremernep TisiMiHAe KupwuHIana Oepiaren enoekrep Ooinca, ciitemenep
TI3IMIH €Ki HyCcKaJia YChIHY KakeT: OipiHIIICi - TYITHYCKa/a, eKiHIIiCi - pOMaHU3alMsUIaHFaH aJlpaBUTTe (TPAHCIUTEPALNs).

Pomanmzanusinanran oie0ueTTep Ti3iMi kenecineil 00ysl kKepek: aBTop (Jap) (TpaHcimuteparus - http://www.translit.ru) —
(>kaKIasiarsl JKbUI) — TPaHCIUTEpalVsUIaHFAaH HYCKAaJarbl MakKala TaKbIPhIOBl [Makaja TaKbIPBIOBIHBIH AaFBUIIIBIH TUTIHIET]
ayzapMachl TOPT OYPBIITHI JKaKIIaAa], OpbIC TIMIHAEr! NepeKKe3[iH araybl (TpaHCIUTepalus Hemece Oap OosFaH jkaraaiiia
AFBUIIIBIH TUTIH/IE), MIBIFBIC IEPEKTEP aFbUILILIH TUTIHAE OeNriieynep apKbUIbl )Ka3bUIa/IbL.

Moicanvi: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy 2020:
New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Ilaiinanansuiran oaeduerrep Ti3iMi andaBUTTIK
TOPTINTE )OHE TEK MOTIHTe ciTeme )kacairaH xymbicTap FAHA jxa3burazsr.

Opsic xoHe Ka3ak Tingepingeri ogebuerrep Tiziminig ctini [OCT 1-2003 “bubmuorpadusiibik, sxa3ba. bubmuorpadusiibik,
cunartama. JKajrel Tananrap ,oeHe KypacThIpy epeskeliepi” colkec jkacaabl.

OJIeyMETTIK )KOHE I'yMaHUTAPJIBIK OAaFbITTa pOMaHN3aNMsUIaHFaH 9/1e0MeTTep Ti3IMiH, aFbUIIIBIH TUTiHeT] (0acKa et TiUTiHeT )
nepekkesiep pacimuey crmii - American Psychological Association (http://www.apastyle.org/), skapaTbUIBICTaHy YKOHE TEXHUKAJIBIK
oarpiTka — Chicago Style (www.chicagomanualofstyle.org).

MBpicaisl:

Kiram:

1. Zadie Smith, Swing Time (New York: Penguin Press, 2016), 315-16.

2. Brian Grazer and Charles Fishman, A Curious Mind: The Secret to a Bigger Life (New York: Simon & Schuster, 2015), 12.

ZKypHaa makajacel

1. Susan Satterfield, “Livy and the Pax Deum,” Classical Philology 111, no. 2 (April 2016): 170.

2. Shao-Hsun Keng, Chun-Hung Lin, and Peter F. Orazem, “Expanding College Access in Taiwan, 1978-2014: Effects on
Graduate Quality and Income Inequality,” Journal of Human Capital 11, no. 1 (Spring 2017): 9-10, https://doi.org/10.1086/690235.

3. Peter LaSalle, “Conundrum: A Story about Reading,” New England Review38, no. 1 (2017): 95, Project MUSE.

Website maTepuaJibl

1. “Privacy Policy,” Privacy & Terms, Google, last modified April 17, 2017, https://www.google.com/policies/privacy/.

2. “About Yale: Yale Facts,” Yale University, accessed May 1, 2017, https://www.yale.edu/about-yale/yale-facts.

3. Katie Bouman, “How to Take a Picture of a Black Hole,” filmed November 2016 at TEDxBeaconStreet, Brookline, MA,
video, 12:51, https://www.ted.com/talks/katie bouman what does a black hole look like

Bepinren GemiMe ToMeHIETiIEPIi €CKEPY KaKeT:

e FRUIBIMHBIH OCBI CAJIaChIHAA KOJJIAHBUIATHIH JKOHE aBTOPABIH JKYMBICHI HETi3JIereH FBUIBIMH OachLIbIMAAp, aJIBIHFBI
KaTapJibl 3epTTey DICTEPiHEH JoieKco3ep KenTipiiei.

® O3iHI3/IiH KYMBICHIHBI3/IaH IOUCKCO3IEPIl KEJITIpy/i IaMaiaH ThIC KOJJaHYyIaH ayJiaK OOJIbIHBI3.

e Cinremenepai TMJ] / KCPO aBropnapbIHbIH OachbUIBIMJapblHA IIAMaJaH THIC KENTIpyAeH ayiak OOJBIHBI3, QJIEMIIK
TOXKIpUOCHI KOJIJIAHBIHBI3.

e BubGmmorpadusuibIK Ti3iMe MaKaia TaKbIPbIOb! OOMBIHIIA OeNriyi MIeTeNIiK aBTopiiap MEH 3epTTeyLIiiep MIbIFapFaH ipreii
JKOHE €H MaHBI3/IbI dKYMBICTap OOJIYBI KepeK.

OJeyMETTIK JKOHEe I'yMaHHTapibl OaFbITTaFbl MOTIHIEPIE OHEKCe3 KENTIPUIreH ClITeMeNnep XYMBICTBHIH OipiHINI aBTOPEI,
HIBIKKAH KbUIBL: OeT HeMip(Jiep)i akmia iminge kepcerinin Oepineni. Meicansl, (anecckuit 1991: 25). Onebuerrep TiziMiHIe
6ip aBTOP/BIH Oip KBUIIA JKapBIK KOPTeH OipHeIe KYMBICHI KeNTIPUITeH JKaF1aia, IIBIKKAaH JKbUIBIH TYChIHA «a», «0» jkoHe T.0.
opinTep/i KOCkII xkazy kepek. Meicainsl, (Caxyosa, 2001a: 15), (Caxyosa, 20016, 22). YKapaTsuisicTany OaFbITHIHIAFBI MaKatanapaa
ciiTemMesiep ciaTeMe KacalFaH KYMBICTAp/IbIH MaKaia MOTIHIHJIC Ke3/ICCETiH Ke3eHiHe OaillaHbICThI HOMIpIJICHIN TiK jKakKiiaaa
Oepineni.
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HNudopmanus 11 aBTopos

IMTy6nukanus marepuanoB B «Becranke KasHY. Cepun reorpaduueckoit» ocyuiecTsisiercs ¢ ucrnoiab3oBaninem Open Journal
System, cHcTeMbI OHJIAITH-110/1a4H1 ¥ SKCHEPTHOH OLIEHKU. PerucTparys 1 aBropu3aliys J0CTYIHbI B pasaene OTIpaBKa MaTepHaIoB.

ABTOp U151l KOPPECTIOHACHIIMU 0053aH MPEIOCTaBUTh COPOBOAUTEIBHOE MMCHMO Ha ITyOIMKAIMIO B JKypHAJIE.

TpedoBanus k 0opMJICHHIO CTATBH:

PenakimoHHas KoJUIernsi NPUHMMAeT paHee HEOoIyONMKOBAHHBIE CTAaThM IO HAayYHBIM HANpaBieHHsAM KypHana. Crarbs
MPE/ICTaBIsIeTCs B ANeKTpoHHOM (opmare (B ¢opmarax .doc, .docx, .rtf) TOJIBKO mnocpenctom ee 3arpy3ku uepe3 QyHKIMOHAT
caiita xypHaina (Open Journal System).

Kerip mipudra — 12 (aHHOTAIMS, KIIOUEBbIe ClloBa, auTeparypa - 10, texct tabmun — 9-11), mpudt — Times New Roman,
BBIPAaBHUBAHHUE — 110 MIUPHHE TEKCTa, MHTEPBAI — OJIMHAPHBIH, a03a1HbIi oTcTyn — 0,8 CM, 1ONs: BepXHEee U HIKHEe — 2 CM, JIEBOEe
U TIpaBoe — 2 CM.

PucyHku, TaOmuipbl, rpaduKu, JUarpaMMbl M Jp. MPEJCTABIAIOTCS HEMOCPEACTBEHHO B TEKCTE C yKa3aHHEM HYMEpaluH 1
3armtasus (Hampuwmep, Puc. 1 — Ha3anue pucynka). KoandgectBo pucyHkoB, TaOnuil, TpadukoB U AUarpaMM He JOJDKHO MPEBbINIATh
20% ot Bcero oObema cTaThH (B HEKOTOPBIX caydasx 10 30%).

O6bem cratbu (0e3 ydera Ha3BaHHs, CBEICHHI 00 aBTOpax, aHHOTAIMHU, KIIOYEBBIX CJIOB, OMOIMOrpaduvecKoro CImcKa)
JOJDKeH cocTaBmsATh He MeHee 3 000 cioB u He npesbimars 7 000 ci1oB A1 cONMOTYMaHUTApHbIX HanpasneHuid, u 1 500-7 000 cios
JUIsL €CTECTBEHHOHAYYHBIX M TEXHUYECKUX HAIPABICHUH.

ABTOpBI B 00513aTEIbHOM MOPSIIKE TOJDKHBI YKa3aTh B COMPOBOANTENLHOM mmiuckMe B cucteme Open Journal System wau Editorial
Manager 0 TOM, YTO HalpaBIIsieMas CTaThs/PyKONUCH HUTJIE paHee He MyOIMKOBAJIach, U 4TO B CTaThe OTCYTCTBYIOT 3aMMCTBOBAaHHbIC
(parMeHThI TeKCTa U3 APYTHX padoT 0e3 CChIJIOK Ha HUX.

CTPYKTYPA CTATbMU:

Ilepsaa cmpanuya:

Iepas ctpoka — MPHTU (PyGpukartop ecTh B OTKPBITOM J0CTYIIE OHJIaitH http://grnti.ru/ wuim, aBTOPbI TaK e MOTYT MMOJTY4YHUTh
Kox MPHTU B 6ubnuoteke), BBIpaBHUBAHUE — I10 JIEBOMY Kparo, IPUDT — MOTYKUPHBIH.

HasBanue ctarby (3aroioBOK) JOKHO OTPaKaTh CyTh M COAEP)KaHHE CTAThU M NPHBIICKAaTh BHUMaHue uurtaress. HasBanue
JIOJDKHO OBITH KpaTKUM, HH(GOPMATHUBHBIM U HE COAEPIKaTh KAPTOHU3MOB HIH ab0peBuaryp. OnTuManbHast JUIMHA 3arojloBKa — 5-7
c10B (B HEKOTOPbIX ciaydasx 10-12 cno). HazBaHue craTbu IOKHO OBITH MPEACTABIEHO HAa PYyCCKOM, Ka3aXCKOM M aHIIIMICKOM
A3bIkax. Ha3BaHue cTaTbu MpeCTaBISeTCs MOy KUPHBIM MIPU(TOM CTPOUHBIMU OyKBaMH, BHIDABHUBAHHE — 110 LICHTY.

ABTOp(BI) CTaThbU — C yKa3aHHEM MMEHHM U (aMHINM, YYEHOW CTENEHH, YYCHOTO 3BaHHs, 3aHUMAeMOH NOJDKHOCTH, MECTa
paboThl, TOpOA, CTpaHa, KOHTAKTHBIH TenedoH, email. CBeeHus 00 aBTOpax MPEACTABIAIOTCS OOBIYHBIM HIPU(TOM CTPOUYHBIMH
OyKBaMmHM, BBIPaBHHBaHHUE — I10 LICHTPY.

AnHoTanus o0bemoM 150-300 cJ10B Ha pyCcCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKAX.

CTpyKTypa aHHOTAaLlMH BKIIIOYaeT B ce0s ClIeyIole 00s3aTeNbHbIe MyHKTHI:

BerynuTenbHOE CI0BO O TeME HCCIIEI0BaHHs.

Llenb, OCHOBHBIE HANTPABICHUS U UJICH HAYYHOTO HCCIICJOBAHMSL.

Kparkoe onncanne HayqHOH U MPAKTHYECKOI 3HAUMMOCTH PaOOTHI.

Kparkoe onucanne METOROIOI M UCCISI0BAHUS.

OCHOBHBIE PE3yJIBTAThl U aHAJIU3, BHIBOBI HCCIIEI0BATEIBCKOIT PAOOTEI.

LleHHOCTBH POBEIEHHOTO UCCIIEJOBAaHNS (BHECEHHBIH BKJIa/] JaHHOHW paOOThI B COOTBETCTBYIOIIYIO 00NIaCTh 3HAHUN).
ITpakTHYeCcKOE 3HAUYCHIE UTOTOB PabOTHI.

KitroueBble c10Ba/CII0BOCOYETAHUS — KOJIUYECTBOM 3-5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKaXx.

JlaHHBIC B HayaJsie CTaTby (Ha3BaHME, aBTOPBI, a0CTpaK, KIIOYEBbIE CIOBA) JIAIOTCS Ha sI3bIke OopuruHana. Jlamee cieayer Ta
e uHpopmarus (6e3 MPHTU) na anmuiickoM si3bike. [10TOM Ha Ka3axCKOM HJIM PYCCKOM (3aBHCHT OT SI3bIKa OCHOBHO# CTaThH).

[ocnenyromas crpanna (HoBast):

Beeoenue cocmoum u3 cnedyoujux 0CHOBHbIX INEMEHMOG:

O06ocHOBaHKE BBIOOpa TEMBI; aKTyaJbHOCTb TEMBbI WJIM MpoOIeMbl. B 000CHOBaHMH BBIOOpa TEMBI Ha OCHOBE OIMCAHUS
OIIBITA MPEIIECTBEHHUKOB COO0IAeTCss O HAJIMYUU MPOOIEMHOM CHTyalnnu (OTCYTCTBHE KaKMX-TMOO HCCIICAO0BAHUMH, MOSBICHUE
HOBOTO 00BEKTA U T.1.). AKTYaJIbHOCTbh TEMBI OIpeessieTCs O0INUM HHTEPECOM K H3YYEHHOCTH JAHHOTO 00BEKTa, HO OTCYTCTBHEM
MCYEPIBIBAIOIINX OTBETOB HA MMEIOLINECS BOPOCHI, OHA JJOKA3bIBACTCS TEOPETUUESCKOM HIIH MPAKTHYECKONH 3HAYUMOCTBIO TEMBI.

OrnpenenieHne 00bEKTa, IpeaMeTa, IIeJIeH, 3a/1a4, METOJI0B, ITOJIX00B, THIIOTEe3bl M 3Ha4YeHUs Balel padoTsl. Llens ncenenoBanus
CBsI3aHa C JJOKAa3aTeIbCTBOM TE3UCA, TO €CTh NPEACTABICHUEM TIPEIMETa UCCIIEI0BaHMs B H30PAHHOM aBTOPOM acIeKTe.

Marepuai u MeTojibl — IOJKHBI COCTOSTD M3 ONIUCAHUS MATEPHAIIOB U X0/1a pa0OTBI, & TAKKE MTOJIHOTO OMTMCAHHS HCTIONIB30BAHHBIX
METO/IOB.

XapakTepuCTHKA WM ONUCAHNE MaTepHalla UCCIIS0BAHUS BKIIIOYAET €ro MPEACTABICHHE B KAYECTBEHHOM U KOJIMYECTBEHHOM
OTHOLICHNH. XapaKTepUCTHKA MaTepralia — OuH U3 (JaKTOPOB, ONMPEEIIAIONIMIT TOCTOBEPHOCT BBIBOJJOB M METOJIOB MCCIIEIOBAHMSI.

B sTom pazznene onuckiBaeTcs, Kak mpodiema Obuia n3ydeHa: noapooHas nHdopmaius 6e3 moBTOPEHUs paHee Oy OTMKOBAHHBIX
YCTaHOBJIEHHBIX MPOLIETYP; UCIIONIb3yeTCs MACHTH(UKAINSA 000py10BaHUs (TPOrPaMMHOTr0 00eCIIeYeHNUs ) ¥ ONIMCAHWE MaTepPUaIoB,
¢ 00s3aTeNIbHBIM BHECEHHEM HOBH3HBI IIPH HCIIOIb30BAHHN MaTePUaIOB H METOIOB.

HayuHas MeToJI0JI0THs JIOJDKHA BKIIIOYaTh B ce0s:

® JICCIIEN0BATENBCKHI BOMIPOC(-bl);

® BBLIABUIAEMYIO TUIIOTE3Y (TE3HC);
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® JTalbl UCCIIC0BAHUS;

® METOZbI UCCIICIOBAHMUS;

® pe3yNbTaThl UCCIICA0BAHUSL.

B cexnum 0030p auTEpaTyphl — DOIDKHBI OBITH OXBadeHB! (DyHJAMEHTAJbHBIE M HOBBIE TPYIBI MO HMCCIEAYEMOH TeMaTHKe
3apyOe)KHBIX aBTOPOB Ha aHIJIMICKOM sI3bIKe (HE MeHee 15 Tpy/oB), aHAJIN3 JaHHBIX TPYIOB C TOUKH 3PEHHS X HayYHOTO BKJIAJa, a
TaKoKe MpoOeJIbl B HCCIIEI0BAHIHN, KOTOpBIe BB omonHsere B cBoel crarbe.

HenomycTnMo Hamuyue MHOXECTBA CCBHUIOK, HE MMEIONIMX OTHOIICHWS K padoTe, WM HEYMECTHBIE CYXJICHUS O BaIlnX
COOCTBEHHBIX JOCTI)KEHUSIX, CCBIIKH Ha Bamm npeasiayye paboTsl.

B pasnene Pesynsrarel n O0cyxaeHHe — IPUBOAUTCS aHAIN3 U 00CYIK/ICHHE TTOyYEHHBIX BAMH PE3y/IbTaTOB MCCIICIOBAHUS.
[IpuBoasTCs BBIBOAY 10 HOJYYEHHBIM B XOJI€ MCCIIEIOBAHUS pe3ylbraraM, PacKpbIBACTCS OCHOBHAs CyTbh. 11 9TO OIUH U3 caMbIX
Ba)KHBIX pa3/elioB CTaThbH. B HeM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTaTOB CBOEH pabOTHI M 0OCYXkJEHHE COOTBETCTBYIOIIMX
PE3yJIbTaToOB B CPABHEHUH C HPEIBITYIINMH pabOTaMH, aHAIN3aMH U BEIBOJIAMH.

3aKII0ueHNE, BEIBOIBI —0000IIIEHNE 1 TOABE/ICHNE NTOTOB paOOTHI HA JAHHOM JTalle; IIOATBEPIKICHHE HCTUHHOCTH BEIJBUT'aEMOTO
YTBEpKJICHHS, BBICKa3aHHOTO aBTOPOM, M 3aKJIFOYESHHE aBTOpa 00 N3MEHEHNH HAyYHOTO 3HAHUS C YIETOM MOJTyYSHHBIX PE3yJIbTaToB.
BriBozibI HE TOIKHBI OBITH a0CTPAKTHBIMH, OHH JIOJDKHBI OBITH MCIIOJIB30BAHBI JUIsl 000OIICHNST Pe3yJIbTaTOB UCCIIEAO0BAHHS B TON
WM NHOM Hay4HOIT 00J1aCTH, C OIIMCAHUEM IIPEITIOKESHIH HIIM BO3MOXKHOCTEH JabHeel paboThl.

CTpyKTypa 3aKII0UeHUs JOJDKHA COAEPKaTh CleAyoIue Bopocsl: KakoBel Lienu 1 MeTo/ibl ucciieioBanus? Kakue pesynsrarsl
norydensl? KakoBbl BBIBO/IbI? KaKOBBI EPCIIEKTUBBI X BO3MOXKHOCTH BHEAPEHHS, IPUMEHEHUsI pa3paboTKu?

Cnmcok ucnoJib3yeMoii IuTepaTypsl, Wi bubimmorpaduuecknii CIIICOK COCTOUT U3 He MeHee |5 HanMeHOBaHHH JINTepaTy eI,
n 13 HuX 50% Ha aHIIHICKOM sI3bIKe. B cilydyae HaM4us B CIIMCKE JINTEPATyphl padoT, IIPEACTaBICHHBIX Ha KUPUILTHIIE, HEOOX0ANMO
NPEJICTaBUTh CIIMCOK JIUTepaTyphl B JBYX BapHaHTaxX: NEpBbIH — B OpPHIHMHANeE, BTOPOH — POMaHM3MPOBAHHBIM aj(aBUTOM
(TpaHcIHTEpaIIs).

PoMaHM3MPOBaHHBIN CIIMCOK JINTEPATYPHI IOJDKEH BBINIIETH B CIEAYIOIEeM Buie: aBTop(-bl) (TpaHciuTepanus - http:/www.
translit.ru) — (Tog B KPyIIBIX CKOOKax)—Ha3BaHUE CTaThH B TPAHCIMTEPHPOBAHHOM BapHaHTE [IIepeBOJ Ha3BaHMs CTaThbH Ha
AQHIIMICKAUIT S3bIK B KBaJPATHBIX CKOOKAX |, HA3BaHHE PYCCKOSI3BITHOTO MCTOUHHKA (TpaHCIHTepanysl, JIN00 aHIINHCKOe Ha3BaHHE —
€CJIM €CTh), BHIXOJHbIE JaHHBIE C 0003HAYEHHSIMH Ha aHIJINHCKOM SI3BIKE.

Hanpumep: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Cnucok JuTeparypsl IpeacTaBiIseTcs B
angasutaoM nopsiake, 1 TOJIBKO Te paboTbl, KOTOpbIe IUTHPYIOTCS B TEKCTE.

Cruib oopMIIEHHsT CIHMCKA JIMTEPaTyphl Ha PYCCKOM M Ka3axckoM si3bike cortacHo [OCT 7.1-2003 «bubnmorpaduueckas
3anuck. bubnuorpagudeckoe onucanue. O0mue TpeGOBaHUS U TPABHJIA COCTABICHUS.

Cruib odopmienyss PoMaHU3HPOBAHHOTO CIMCKA JIUTEPATYPHI, @ TAK)KE NCTOYHUKOB HA QHIIUICKOM (APYroM HHOCTPAHHOM)
s3bike — Chicago Style (www.chicagomanualofstyle.org).

B oannom pazoene neodxooumo yuecmo:

e [[utupyrorcsi OCHOBHBIE Hay4HbIE IMyOJMKAIMH, IEPEIOBbIe METOABI HCCIEAOBAaHMsS, KOTOPbIE NMPUMEHSIOTCS B JIAHHOH
00JIacTH HayKH M Ha KOTOPBIX OCHOBaHa paboTa aBTopa.

e |130craiiTe upe3MEpHBIX CAMOIIUTUPOBAHUIA.

e lI30eraiite upe3mMepHBIX cchuIOK Ha myOnukarmy aBropoB CHI/CCCP, ucnomnb3yiite MEPOBOIT OITBIT.

e buGmmorpaduueckuii CIIMCOK JOIDKEH copepXaTh (yHJaMeHTalbHble W Haubosiee aKTyallbHBIC TPY/BI, OIyOIMKOBAaHHBIE
W3BECTHBIMU 3apyOeKHBIMH aBTOPAMHU M HCCJISIOBATEISIMH 110 TEME CTaThH.

e CChUIKM Ha IIUTHPyeMble pabOTHI B TEKCTE JAIOTCS B CKOOKAX, C yKa3aHHEM IIepBOr0o aBTOpa paboTHI, TOI M3/aHMs: HOMEp
ctpanun(-e1). Hanmpumep, (3anecckuii, 1991: 25). B ciydae, Hanmu4us B CIIMCKE JINTEPATyPBl HECKOJIBKUX pabOT OHOTO U TOTO ke
aBTOpA, U3/IaHHBIX B OJIMH I'OJI, TO JIOTIOIHUTENILHO K IOy M3laHus nobaBiseTcs OykBa «a», «o» u T.1. Hanpumep, (Camyosa, 2001a:
15), (Canyosa, 20016, 22).

B ciryuae HecoOTBETCTBHS CTATHH TPEOOBAHUSIM, PeIKO/IETHsI BIPaBe eé OTKJIOHUTD.
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The first line - IRSTI (The rubricator is publicly available online http://grti.ru/ or, authors can also get the IRSTI Code in the
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The title of the article (Title) should reflect the essence and content of the article and attract the attention of the reader. The title
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Subsequent page (new):
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answers to the existing questions is proved by the theoretical or practical significance of the topic.

Determination of the object, subject, goals, objectives, methods, approaches, hypothesis, and value of your work. The purpose
of the research is connected with the proof of the thesis, that is, the presentation of the research subject in the aspect chosen by the
author.

Material and Methods - should consist of a description of the materials and work progress, as well as a complete description of
the methods used.

The characterization or description of the research material includes its qualitative and quantitative presentation. The
characteristic of the material is one of the factors that determines the reliability of the conclusions and research methods.
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materials and methods.

The scientific methodology should include:
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- research stages;
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- research methods;

- research results.
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(at least 15 works), analysis of these works in terms of their scientific contribution, as well as research gaps that you supplement in
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Impossible the presence of many references that are not related to the work, or inappropriate judgments about your own
achievements, references to your previous work.

e The Results and Discussion section provides an analysis and discussion of your research results. The conclusion on the
results obtained in the course of the study is given, the main essence is revealed. And this is one of the most important sections of
the article. It needs to analyze the results of their work and discuss the relevant results in comparison with previous work, analyzes,
and conclusions.

o Conclusion, conclusions - generalization and summing up the results of the work at this stage; confirmation of the truth of the
statement put forward by the author, and the author’s conclusion about the change in scientific knowledge, taking into account the
results obtained. Conclusions should not be abstract, they should be used to summarize research results in a particular scientific field,
with a description of proposals or opportunities for further work.

The structure of the report should contain the following questions: What are the objectives and methods of research? What are
the results? What are the conclusions? What are the prospects and opportunities for implementation, application of development?

o Bibliography or the Bibliographic list consists of at least 30 titles of literature, and 50% of them are in English. If the list
of references contains works presented in Cyrillic, it is necessary to submit the list of references in two versions: the first - in the
original, the second - in the romanized alphabet (transliteration).

A romanized bibliography should look as follows: author (s) (transliteration - http://www.translit.ru) — (year in parentheses) —
article title in transliterated version [translation of the article title into English in square brackets], name of a Russian-language source
(transliteration, or English title - if any), printed output in English.

For example: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no.4, pp. 8-30. The list of references is presented in alphabetical
order and ONLY those works that are cited in the text.

Style of the bibliography in Russian and Kazakh languages according to GOST 7.1-2003 “Bibliographic record. Bibliographic
description. General requirements and compilation rules (the requirement for publications included in the Committee for Control in
the Sphere of Education and Science list).

The style of the Romanized bibliography, as well as sources in English (another foreign) language for socio-humanitarian
areas - American Psychological Association (http://www.apastyle.org/), for natural sciences and engineering - Chicago Style (www.
chicagomanualofstyle.org).
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e The main scientific publications, advanced research methods that are used in this field of science, and on which the author’s
work is based are cited.

e Avoid over-quoting.

e Avoid excessive references to publications by authors of the CIS / USSR, use world experience.

e The bibliographic list should contain fundamental and most relevant works published by well-known foreign authors and
researchers on the topic of the article.

e References to cited works in the text are given in brackets, indicating the first author of the work, year of publication: number
of pages (s). For example, (Zalessky, 1991: 25). If there are several works of the same author published in the same year in the
bibliography, the letter “a”, “b”, etc. is added to the year of publication. For example, (Saduova, 2001a: 15), (Saduova, 2001b, 22).

159



MA3MY¥HbI — CONTENTS - COAEPXAHUE

1-66AiM Section 1 Pazaea 1
®U3NUKAAbIK, SKOHOMMUKAADIK, Physical, economic ®du3snyeckas, SKOHOMHYeCKas
)K9He aAeyMeTTiK reorpacpus and social geography M colManbHas reorpadous

G.M. Duisen, R.Z. Kelinbayeva

Demographic and migration processes of large cities of Kazakhstan: main trends and dynamic...........cccoeceeeeieieieiienienienenens 4
LV. Severskiy, V.P. Kapitsa, N.E. Kassatkin, Z.S. Usmanova, T. Saks, E. Mattea, D.K. Kissebayev
Comparison of the modelled and measured mass balance of the Central Tuyuksu glacier, northern slope of Ili-Alatau.............. 16

JK.T. Tunexosa, J].K. Anoabepeenos
MeTomonornyeckKie acreKThl H3yUeHUsI BIUSIHUSI MUTPAIlHH Ha TEPPUTOPUATBHYIO OpraHU3aIMio HaceIeHus B PecyOnmke

KABAXCTAH .ttt bbbt h e bt e h ettt s bt bt e bt e bt e bt e st e mt et b e e bt e bt e bt e bt bttt e bttt bt e bbbt e st e nten 32
M.S.Turdanova, K.K. Muzdybaeva, U.B. Mukhtarov, A.A. Assanbayeva, Z.E. Kozhabekova
Ecological-geographical issues of urban system development in Zhambyl Reion ...........cccceiiiiiiiiniiiinieeseceeeeee 47
2-66AIM Section 2 Pasaen 2
Kaprorpadpus Cartography Kaprorpadous
»KdHe reomHdpopmarmka and geoinformatics 1 reouHdpopmartmka

H.E. XKeyicosa, K.b. Typvinmaes, A.K. Kasvikanosa, JK.A. Toxmapos
TexHONOTHs CO3MaHuUs UPPOBOIT KapTOrpaguyecKoil OCHOBBI Uil HHHOPMAITMOHHO-OIICHOYHBIX KapT TEPPUTOPUH

TICCTICTIOBAHIIS «....eeveaeettenteteeteateteseeteee st ete e st eae st eb e e es e e b e e es e s es e e b e e eh et e st ea et es e s e et es et es et ea s ettt eb e et et eb e e st et entebe et eat et et ebesa st ebe e eueeaens 58
G.M. Iskaliyeva, N.K. Sydyk, A.A. Merekeyev, A.A. Amangelgi, A.E. Aldiyarova
Accuracy assessment of determining the areas of small lakes based on remote sensing data...........cccocevererenieinieienienenenene 70
3-6eAim Section 3 Pasaen 3
MeTteoponrorus Meteorology Meteoponorus
YKoHEe TMAPOAOTUs and hydrology M TMAPOAOTUS

JLK. Maxmyooea, D.K. Tanunosa, A.b. Meipzaxmemos, JI.M. bupumbaesa, A.A. Typcvinbaii, O.111. Oninbex

XKaitbik-Kacmuit ¢y mapyaiubuIbIFe! anaObIHbIH ayMaFbIHAAFbI JKBITBIMBIKTBIH KITHMATTHIK CHIATTAMATAPDBL ....c.eevveerereereenenes 80
S.S. Kozhokulov, S.K. Alamanov, S. Abdyzhapar uulu, G.T. Taalaibekova
Physicochemical characteristics of the main rivers of the central part of the Chui Region of Kyrgyzstan.............ccccececerenennne 92
4-606AiMm Section 4 Pazaen 4
Pekpeuusabik reorpacpms Recreation geography PekpeaumoHHas reorpadpus
)K9He TYpU3M and tourism M TYpU3M

L. Akbar, A.Z. Tazhekova, Z.K. Myrzaliyeva, H. Xiao

A brief bibliometric statistical analysis of gender issues in tourism using the Scopus database............ccceceveirenrcincinicnnennne. 106
C.3. Cauoynnaes, A.C. Axmvimboaesa, b.1. Axmvimbaesa, A.M. Hypoicanosa, E.X. Kakumoicanos
Anmartsl 00IIBICBIHA eMAIK-CAYBIKTBIPY TYPH3MIH JAMBITYIAFB OACEIM OAFBITTAP ......c.veteureeertenreuetenerseneetereeetsteneesesaeneereneenesnenes 119
5-60Aim Section 5 Pazaen 8
TeorpadpusIAbIK, Geographical leorpachnueckoe
6irim 6epy education ob6pasoBaHue

B.H. Xonuna, I'J)K. Ilymaxoea, A.M. Cepeeesa, A.I' A6oynnuna, /I.T. Aruackapos
[IpoexTHas NeATENBHOCTD CTYICHTOB: pa3paboTka cTpaTeruil pa3BUTHS Topojia (Ha MpUMepe paifoHOB ropona AKTO0e).......... 138

ABTOPJIAPFA APHATFAH AKIIAPAT ..c..e.veeuteureutenteteteeteeteeteettestessessessessesseastestestestessestessessessesaesseeueestessessessessesenseesteutestensensensensensensenne 154

160



