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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series physico-mathematical journal
has been accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of
Science. Content in this index is under consideration by Clarivate Analytics to be accepted in the
Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities
Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybnukacbl ¥nmmbiK fbiibiM akademusicbl «KP YFA Xabapnapbl. ®u3uka-
TibIK-MamemamukariblK CepusiCbl» fblfibIMU XXypHaribiHbiH Web of Science-miH xaHanaHfFaH
Hyckacbl Emerging Sources Citation Index-me uHOekcmeryze KabblniOaHfaHbIH Xxabap-
natdsl.  byn uHdekcmeny 6apbicbiHda Clarivate Analytics komnaHusicbl XypHarnldbl o0aH api the
Science Citation Index Expanded, the Social Sciences Citation Index xoeHe the Arts & Humanities
Citation Index-ke Kabbinday moeceneciH kKapacmbipyda. Webof Science 3epmmeywinep, as-
mopsap, 6acnawbiiap MEH MeKemeriepae KOHmeHm mepeHdiei MeH canacbiH ycbiHalbl. KP
¥FA Xabapnapbl. Xumus xeHe mexHonoaus cepusicbl Emerging Sources Citation Index-ke eHyi
6i30iH KoramdacmbIK YWiH eH 63ekmi xoHe 6e0endi XuMusirblK FblfibiMOap 60UbIHWAa KOHMEHMKe
a0arnObifbiMbI30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «Wzeecmuss HAH PK. Cepusi ¢busuko-ma-
memamudeckas» 6bii npuHam 0ns uHOekcupoeaHuss 86 Emerging Sources Citation Index,
obHoeneHHol eepcuu Web of Science. CodepxaHue 8 3amom UHOEKcUuposaHUU Haxodumcs 8
cmaduu paccmompeHus komnaHuel Clarivate Analytics 0nsi OanbHelwea0 NPpUHIMuUS XypHarna 6
the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts & Humanities
Citation Index. Web of Science npednazaem kadecmeo u asybuHy koHmeHma 0ns uccredoesa-
mersel, asmopos, usBamenel u y4dpexdeHul. BkmroueHue Wzeecmuss HAH PK e Emerging
Sources Citation Index OemoHcmpupyem Hawy npueepXxeHHoCmb K Haubosiee akmyarsb-
HOMY U 811usimesibHOMY KOHMeHmMy Mo XUMUYeCKUM Haykam Ot Haweao coobuecmea.



Bac penakrop:

MYTAHOB Faasivmkaiisip MyTaHyibl, TeXHUKa FBUIBIMIAPBIHBIH AOKTOpPBI, mpodeccop, KP ¥FA
akanemuri, KP BFM FK «AknaparTeik ®oHE ecenTey TeXHOJOTHSUIAPbl HHCTUTYThI» 0ac AUPEKTOPBIHBIH
M.a. (Anmartsl, Kazakcran) H=5

Pepakuus ankacel:

KAJIMMOJIIAEB Maxkcar Hypoaginyasl (6ac pemakTopisiH opbIHOAcaphl), (H3HMKa-MareMaTHhKa
FBUIBIMIAPBIHBIH 1OKTOpHI, mpodeccop, KP ¥FA akamemuri, KP BFM FK «AknaparTeik xoHe ecentey
TEXHOJIOTHUSIIAPBl HHCTUTYTHD) 0ac TUPEKTOPBIHBIH KeHecwTici, 3epTxana MeHrepyuici (Anmarsl, Kasakcran)
H=7

BAUT'YHUEKOB Kymanin Kana6aiiyib1 (6ac peqakToOpIbIH OpEIHOACAPH), TEXHUKA FHITBIMAAPHI-
HBIH TOKTOPHI, ipodeccop, KP ¥F A axanemuri, KubepHeTrnka xoHe aKImapaTThIK TEXHOJOTHSIIAP HHCTHTYTHI,
CarnaeB yHuBepcuteTiHiH KonmmanOanbl MexaHWKa j>KOHE WHXKEHepIHik rpaduka kadempachl, (AJIMarThl,
Kazakcran) H=3

BOMYUK Bajibaemap, TeXHHMKAa FhUIBIMIAPBIHBIH JOKTOPHl ((u3nka), JIIOGIMH TEXHOIOTHSIIBIK
yHHBepcuTeTiHiH npodeccops! (JIroomus, [Tonpra) H=23

BOLIKAEB KyanTaii ABra3biyibl, Ph.D. Teopusuisik sxoHe SaponbiK pr3uka kadeapachiHbIH TOTCHTI,
on-®apabu arerHmarsl Kazak yintTeik yHUBepeuTeTi (Anmarsl, Kazakcran) H-10

QUEVEDO Hemando, npodeccop, SapoibIk FeuibiMaap nHCTUTyThl (Mexuko, Mekcuka) H=28

KYCIIIOB Mapar Ag:xkanyjibl, (Qu3HKa-MaTeMaTHKa FbUIBIMIAPBIHBIH JIOKTOPBI, TEOPHSIIBIK KOHE
AaponblK Qu3nka KadeapaceiHblH Tpodeccopsl, an-dapadu  arbiHmarekl Kazak YITTBHIK YHHBEPCHUTETI
(Ammarsr, Kazakcran) H=7

KOBAJIEB Anexcanap MuxaiijioBu4, pu3nka-MaTeMaTuKa FEUTBIMIAPBIHBIH TOKTOPEI, YkpanHa YFA
akagemuri, KonmanOamer MareMaTrKa koHe MexaHnka MHCTUTYTHI (lonenk, Ykpanna) H=5

MUXAJIEBUY Aunekcanap AJieKCaHAPOBHY, TEXHUKA FBUIBIMAAPBIHBIH JOKTOPBI, IMpodeccop,
Benapycy ¥FA akanemuri (Munck, benapycs) H=2

PAMA3AHOB Tinexkkaobr1 Co0uTYIbI, (U3MKa-MaTeMaTUKa FhUIBIMIAPBIHBIH JOKTOPHI, Ipodeccop,
KP ¥YFA axamemwuri, on-®apabu areHmarsl Kazak yJITTBIK YHHUBEPCHUTETIHIH FBHUIBIMHU-MHHOBAIHSIIBIK
KBI3MET JXKOHIHAeTI TpopekTophl, (Anmarsl, Kazakcran) H=26

TAKUBAEB Hypraau KaGarayiabl, ¢usnka-mareMarvka FhUIBIMIAPBIHBIH JOKTOPHI, Ipodeccop,
KP YFA akanemuri, on-®apabu areiHgarsl Kazak ynTreik yauBepcurteti (Anmarsl, Kasakcran) H=5

TUTUHSAHY Hon MuxaiinoBu4, Gusnka-MaTreMaTuka FeUIBIMIapBIHBIH JOKTOPEI, akageMuK, Mongosa
FBUIBIM AKaJIEMUSICBIHBIH MTPE3UICHTI, MosioBa TexHUKAIBIK YHUBepcuTeTi (Kumuues, Monmosa) H=42

XAPHUH CranuciaaB HukonaeBuy, Qusnka-MaTeMaTHKa FBUTBIMIAPBIHBIH JOKTOPHI, mpodeccop, KP
YT A axanemuri, Kazakcran-bpuran rexaukanslk yauepcuteTi (Anmarsl, Kazakcran) H=10

JABJIETOB Ackap EpoyranoBuu, Qu3nka-mareMaTuka FHUIBIMIAPBIHBIH JOKTOPBI, Mpodeccop,
on-®dapabu areinaarsl Kazak ynrTeik yHuBepeuteti (Anmarsl, Kazakcran) H=12

KAJIAHAPA IInerpo, Ph.D (¢dusuka), HaHOoKypbUTBIMABI MaTepHaigapAbl 3€pTTEY HHCTHTYTHIHBIH
npogeccopst (Pum, Uranus) H=26
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IF'maBublii pegakTop:

MYTAHOB TIaaumkaup MyTaHoBUY, JOKTOP TEXHHYECKUX HayK, mpodeccop, akanemuk HAH PK,
1.0. TeHepaJIbHOro aupekTopa «MHcTuTyTa MHQOPMALMOHHBIX U BBIYUCIUTENBHBIX TexHoioruin» KH MOH
PK (Ammvatsr, Kazaxcran) H=5

PenakunmoHHass KoOJJerHs:

KAJIMMOJIJAEB Maxkcar HypaauioBu4, (3aMecTUTENh DIABHOTO PEAAKTOpa), AOKTOP (HU3HKO-
MaTeMaTHYeCKHX Hayk, mpodeccop, akanemuk HAH PK, coBeTHHK reHepanpHOTO mupekropa «HcTHTYTA
WHPOPMAIIMOHHBIX M BBIYMCIMTENBHBIX TexHonormity KH MOH PK, 3aBenmyrommii nmaboparopueit
(Ammarsl, Kazaxcran) H=7

BAUT'YHYEKOB Kymannn JKana6aeBud, (3aMeCTHTENb NIABHOTO PEJaKTOPa), HOKTOP TEXHHUECKHX
Hayk, ipodeccop, akagemuk HAH PK, MaCcTUTYT KNOEpHETHKH 1 WH(GOPMAIIMOHHBIX TEXHOJIOTHH, Kadenpa
MPUKJIaTHON MEXaHUKH U MHKeHEpHOU rpaduku, ynuBepcuteT Carnaesa (Anmarsl, Kazaxcran) H=3

BOMYUK Baabaemap, IOKTOp TeXHHYeCKHX HayK (¢us.-mar), npodeccop JlroGmmHCKOrO
TexHosorndeckoro yuusepcurera (JIroonun, [lonpma) H=23

BOLIKAEB Kyanraii AprassieBu4, goktop Ph.D, npenoaasarenb, 10ueHT Kadeapbl TEOPETUUECKON
U sipepHol (usnkn, Kazaxckuii HalMOHATBHBIN YHUBEpCUTET UM. anlb-Dapadu (Anmarsl, Kazaxcran) H=10

QUEVEDO Hemando, npodeccop, Hanmonanbublii aBToHoMHbIH yHUBepcuTeT Mekcukn (UNAM),
WucTutyT sneprbix Hayk (Mexuko, Mekcuka) H=28

KYCYIIOB Mapar A6:kaHOBHY, JOKTOp (HU3UKO-MAaTeMaTHUECKUX HayK, npodeccop kadeaps
TEOpeTHUYeCKoi U simepHor (pu3mku, Kazaxckuii HallMOHANBHBIA YHUBEpCUTET MM. alb-Dapabu (Anmarsl,
Kazaxcran) H=7

KOBAJIEB Auexcanap MuxaiijioBu4, JOKTOp (PHU3MKO-MaTeMaTHYECKUX Hayk, akaaemMuk HAH
VYkpaunsl, THCTUTYT npuKIagHONW MaTeMaTHK U MexaHuku (oneuk, Ykpauna) H=5

MUXAJIEBUY Ajekcanap AJIeKCAaHAPOBHY, JIOKTOP TEXHHYECKHUX HaAyK, Npodeccop, akalIeMuk
HAH benapycu (Munck, benapycs) H=2

PAMA3AHOB Taexka0y:n CaduToBu4, I10KTOp GU3NKO-MAaTEMaTHIECKUX HayK, IPodeccop, akaIeMUuK
HAH PK, npopekTop 1o Hay4YHO-UHHOBAaLMOHHON NIEATEIbHOCTH, Ka3axckuil HallMOHAJIbHBIN YHUBEPCUTET
M. anb-Gapadu (Anmarsl, Kazaxcran) H=26

TAKUBAEB Hypraau JKa6araeBud4, OKTOp (QU3UKO-MaTEMAaTHYECKUX HAyK, rmpodeccop, akageMuK
HAH PK, Kazaxckuii HallHOHAJIbHBIH YHUBEPCUTET UM. ainb-Dapadu (Anmarsr, Kazaxcran) H=5

TUTUHAHY Hon MuxaiinoBuy, 10KTOp (U3MKO-MATEMaTHYeCKUX HAyK, aKaIeMHUK, HPE3HUICHT
Axanemun Hayk MomnnoBsl, Texandeckuit yausepcuter Momnossl (Kummaes, Mongosa) H=42

XAPUH Cranuciap HukosaeBu4, IOKTOp (PU3MKO-MAaTEMAaTHYECKUX HAyK, Mpodeccop, aKaaeMUK
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KAJIAHJIPA IIwetrpo, nokrop ¢uiocodpuu (Ph.D, dusmka), mpodeccop UucTHTyTa 1O M3ydEHUIO
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ANISOTROPY OF ECONOMIC SPACE OF THE REPUBLIC OF KAZAKHSTAN

Abstract: this article is devoted to the study of the rational use of the resource potential of the
territories of the Republic of Kazakhstan on the basis of the coefficient of concentration or localization of
production. The developed mathematical model takes into account many factors affecting the anisotropy of
the country's economic space development, and allows us to propose an optimal strategy for managing
regions. In the work using a cluster model based on hierarchical algorithms, graphs-dendrograms are
constructed and regions are classified according to their level of competitiveness.

Anisotropy in the development of the regions of Kazakhstan manifests itself in the predominant use
of the territory, depending on which the economic specialization of the regions and the localization or
concentration of social production on them develops. To determine the rational use of the resource potential
of territories, one can use such an indicator as the coefficient of concentration or localization of production.
The concentration coefficient of such industries as metallurgy, construction, mechanical engineering,
agriculture, mining, etc. determines their priority contribution to the gross regional product (GRP). The
coefficient of concentration of economic sectors in the regions of Kazakhstan shows how many times the
size of this production in a particular region is higher or lower than in the country as a whole. The greater the
value of K, the more a given region specializes in the industry under consideration within the national
economic complex of the country and it is a branch of the market specialization of the region.

The specialization of regions is carried out through the use of methods of cluster and spatial
analysis for a number of factors that affect the disproportions in the development of individual elements of
the economic system. The main conclusion that was obtained as a result of the study is that the anisotropy of
regional development is due to economic specialization. At the same time, the agrarian regions are more
backward compared to the industrial regions, which have rich natural resources. Graphic visualization is
carried out using the construction of a graph called a dendrogram.

Key words: anisotropy; classification of regions; localization of production; cluster, dendrogram.

Introduction. About the system, in 4. and economically, it's just a structural one, it's only a little bit of

a little bit of a little bit of time, that's all. In this case, the modernity of the system of effective

effectiveness of the system is underestimated. In the conditions of the unstable national economy of the

Republic of Kazakhstan, it becomes necessary to analyze and assess the anisotropy of its socio-economic

space, which should reflect the successive change in the states of development of the subsystems of the

regions of the Republic of Kazakhstan. The choice of optimal management influences on this structure
will optimize the development process and the conditions for the reproduction of the regions of the

Republic of Kazakhstan.

Anisotropy [gr. -anusos-unequal + tropos-direction] - differences in the properties of an object or system
in different directions. In a broad sense, the subject of spatial analysis is territorial distribution and noticeable
(significant) movement of economic objects and subjects (social and economic exchange). Exchange in
spatial systems is not limited to the main movement of people, goods and information, or simply to trade in
goods and services. In the socio-economic space, under different conditions, often not at all commercial,
money and their surrogates, property rights and knowledge, corporate standards, information, etc. are
moving. Movements of negative externalities are increasing. Sectoral and macroeconomic difficulties or
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successes also tend to migrate and induce chain reactions in other territories. In conditions of high instability,
the economic system of the Republic of Kazakhstan is exposed to many internal and external factors that
have a destabilizing effect on it and lead to a strong disproportion in the development of regions. The nature
of the internal reasons for the uneven development of regions largely lies in the difference in natural and
geographical conditions, which formed the existing specialization of the regional economy.

The work [1] shows the results of the classification of the regions of the Republic of Kazakhstan by types
of economic specialization through the use of cluster analysis. The development of the country's economy is
ensured through the development and use of natural resources and continues to adhere to the model of "raw
material" development. Anisotropy in the development of the regions of Kazakhstan is manifested in the
predominant use of the territory, depending on which the economic specialization of the regions and the
localization or concentration of social production in them are formed. The main factors can be considered the
resource potential of the territories (financial, labor, natural, material, etc.).

Formulation of the phase trajectory problem. It is required to identify anisotropy in the economic
space of the Republic of Kazakhstan and to classify regional specialization based on the cluster model. The
definition of the rational use of the resource potential of the territories is based on the algorithm for
calculating the coefficient of concentration or localization of production.

Materials and methods.

Solution search method.

Cluster analysis algorithm. Cluster analysis is a multivariate statistical procedure that collects data
containing information about a sample of objects, and then orders the objects into relatively homogeneous
groups according to some criteria. Cluster analysis splits the original set of objects into clusters based on
various algorithms for finding metrics (distances between objects) [2].

Cluster analysis includes a set of different algorithms for classifying objects, including hierarchical
algorithms (also called taxonomy algorithms). Hierarchical cluster analysis consists of two stages:

1) Definitions of "distances" between classified items;

2) Combining elements into groups according to the degree of proximity (based on the calculated
distances).

The algorithm for conducting cluster analysis is shown in Figure 1.

Normalization of the . ) . ™
- ~ e D Distance matrix calculation \
| Start — N —>1
x—u 1=l
Lrope = [ -
.‘/'l.
< imn D Selection of a pair of
vES / .~ ] Combining two " closely related variables
N~ clusters into one ) (“Nearest Neighbor
_ g NO Method'")
The end

Figure 1 - Cluster Analysis Algorithm

The clustering problem can be viewed as constructing an optimal division of objects into groups. In this
case, optimality can be defined as the requirement to minimize the mean square error of the partition refer to

Eq. (1): .
Z(X,L)=3y

j=li=1
where C j [1 the "center of mass" of the cluster is j (the point with the average values of the characteristics

xi(j)—ch2—>min @)

for this cluster) [2]. Cluster algorithms need to estimate the distances between clusters or objects, and
therefore, when calculating the distance, it is necessary to set the measurement scale. Since different
measurements use completely different types of scales, the data must be standardized so that each variable
will have a mean of 0 and a standard deviation of 1— X(0.1).

Cluster approach in economics. The economic development of regions is characterized by a tendency
towards clustering. Clustering is usually defined as the process of concentration of economic sectors within
one geographic area due to narrow specialization and shows the direction and speed of their competitiveness.
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Analysis and economic classification of territories by type of specialization is carried out on the basis of the
following features (Table 1):

Table 1: Signs of the economic classification of territories by type of specialization

Stat Macroeconomic By types of economic Rational use of
ion indicators specialization and preferential resources and placement
use of the territory of the main productive
forces
1 Gross Domestic Product Oil-producing regions Natural resources
2 (GDP) Metallurgical regions Sources of energy and
3 Gross Regional Product Agrarian regions water
4 (GRP) Industrial regions Human resources
5 Fixed capital investments Services sector Sales markets
6 Volume of industrial Infrastructure
production

Labor resources
Income per capita

Macroeconomic analysis. Consider the development of the regions of the Republic of Kazakhstan for the
period 2010-2019 using statistical data on gross output of products (services), on investments in fixed assets
and the number of employees [3]. All practical calculations and construction of dendrograms were carried
out in the procedures of the Statistica package - this is a software package developed by StatSoft and
designed for statistical data analysis [4].

The results of the work of hierarchical algorithms for identifying clusters are usually presented in the
form of a graph called a dendrogram. Figure 2 shows a graphical display of the clustering of regions by gross
regional product (GRP).
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Figure 2 - Graphical display of clustering of regions by GRP, KZT min

Based on this analysis of macroeconomic indicators, the regions can be conditionally divided into the
following groups:

Group 1 - high macroeconomic indicators: Atyrau, Karagandy, Mangystau, Almaty city, Aktobe, Nur-
Sultan city;

Group 2 - average indicators: Ontustik Kazakhstan, Shygys Kazakhstan, Pavlodar, Kostanai, Batys
Kazakhstan;

Group 3 - low rates: Almaty, Kyzylorda, Akmola, Soltustik Kazakhstan, Zhambyl.

By types of economic specialization and preferential use of the territory. The existing specialization
of the regional economy largely determines its further development. Therefore, in order to develop a strategy
for the economic development of regions, they should be classified according to the existing production
specialization (if any). This problem is solved using the coefficient of localization or concentration of
production of a certain industry in a certain area.

The concentration coefficient of such industries as metallurgy, construction, machine building,
agriculture, mining, etc. determines their priority contribution to the gross regional product (GRP) [3].

The coefficient of concentration of economic sectors in the regions of Kazakhstan shows how many times
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the size of this production in a particular region is higher or lower than in the whole country. By its value,
one can judge the degree of influence of a certain type of activity on the socio-economic situation of the
subjects of the Republic. Coefficient of localization or concentration of production of economic sectors in
the regions is calculated using refer to Eq.(2):

KPL=R 100 x L€ «100 )

IC LR

where KPL - Production localization coefficient, IR - industry of the region, IC - industry of the country,
LR - labor force of the region, LC - labor force of the country.

If these calculated indicators are greater than or equal to one, then such an industry is the industry of the
market specialization of the region. The greater the value of KPL, the more a given region specializes in the
industry under consideration within the national economic complex of the country and it is a branch of the
market specialization of the region. Analysis and economic classification of territories by type of
specialization is carried out on the basis of the following features (Table 2):

Table 2: The coefficient of regional localization of production in this industry

Stat The value of the Interpretation
ion localization coefficient
1 KPL<1 the coefficient of regional localization of production (employment)
in this industry is less than the national average;
2 KPL =1 coefficient of regional localization of production (employment) in
this industry is comparable to the average level in the country;
3 KPL >1 the coefficient of regional localization of production (employment)

in this industry is higher than the national average, which indicates the
specialization of the region in this type of production (employment)

Results and discussion. Industrial localization factors in the regions of the Republic of Kazakhstan for
the period 2009-2019 are presented in Table 3.

Table 3: Localization of industry in the regions of the Republic of Kazakhstan for the period 2009-2019

Statio Regions 200 201 201 201 201 201 201 201 201 201 201 Mea
n 9 0 1 2 3 4 5 6 7 8 9 n
1 Atyrau 2,06 1,98 202 214 234 242 224 213 221 206 200 214
2 Mangystau 2,21 2,00 196 226 213 206 202 189 168 1,73 187 1,98

Batys
3 Kazak%sta 187 1,70 193 171 188 198 208 190 195 202 192 191
n
4 Pavlodar 1,19 147 112 146 153 136 165 1,71 179 164 155 150
5 Aktobe 152 148 142 138 141 138 157 154 163 156 148 149
6 Kyzylorda 182 1,70 165 161 162 154 141 126 122 130 110 148
7 Karagandy 0,99 099 098 101 102 107 125 130 129 121 115 111
Shygys
8 Kazakhsta 093 093 090 098 098 105 1,21 133 1,19 118 1,27 1,09
n

9 Kostanai 0,79 095 088 080 0,79 083 089 097 099 097 1,17 091
10 Akmola 045 055 052 062 062 064 082 084 086 088 097 0,71
11 Almaty 0,73 066 064 066 062 062 0,78 0,77 0,77 073 0,74 0,70
12 Zhambyl 0,62 048 052 050 054 061 0,77 071 066 062 066 0,61
Ontustik
13 Kazakhsta 0,21 0,20 0,19 049 052 054 0,73 070 062 055 061 0,49
n
Soltustik
14 Kazakhsta 0,36 0,33 0,31 034 040 043 055 053 052 046 045 0,43
n

154



15 N“rf“"""” 013 011 090 015 016 018 022 023 024 022 027 026

Almaty

16 city

021 020 09 019 020 019 0,20 0418 018 017 017 0,25

Analysis of Table 3 allows us to divide the regions into the following groups:
Group 1 - deep industrial specialization: Atyrau, Mangystau, Batys Kazakhstan;
Group 2 - medium industrial specialization: Pavlodar, Aktobe, Kyzylorda;
Group 3 - weak industrial specialization: Karagandy, Shygys Kazakhstan.

The rest of the regions are not industrialized regions.

The grouping of regions of the Republic of Kazakhstan by industry localization for the period 2009-
2019 is shown in Figure 3. The grouping of regions by the specific weight of the type of activity - Mining
and quarrying - in the republican volume of industrial production is shown in Figure 4.

Regions with high indicators of the specific weight of the type of activity - Mining and quarrying - in
the republican volume of industrial production are with regions with a high share of extractive industries.
Regions such as Atyrau, Mangistau, Batys Kazakhstan, Aktobe and Kyzylorda are oil-producing regions
with a low share of the manufacturing industry.

Graphical display of GRP clustering by manufacturing industry is shown in Figure 5.

Clustering of regions by manufacturing industry shows that manufacturing industries are
underdeveloped in the northern and western regions of the country. This picture indicates anisotropy in the
development of regions and the need to move away from the raw material orientation of the economy.

Rational use of resources and placement of the main productive forces. A graphical representation of
hierarchical cluster analysis by the population of regions of the Republic of Kazakhstan in 20009-2019 is
shown in Figure 6. Graphs in the form of a dendrogram were built using the Statistica package [4].

Clustering of regions by population allows us to conclude that the largest share of labor resources belongs
to the South Kazakhstan, Akmola and East Kazakhstan regions. At the same time, according to Figure 2, the
largest share of the regional product belongs to other regions, so it can be argued that in the above-mentioned
regions there is a surplus of labor resources and there is high unemployment. There is a disproportion and
anisotropic socio-economic development between the indicators of the regional product and the number of
labor resources.
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Figure 6 - Graphical representation of hierarchical cluster analysis by population of regions of the Republic
of Kazakhstan in 20009-2019, people

Conclusion. The cluster analysis of the regions of Kazakhstan confirms the disproportion or anisotropy
of the vector of the country's socio-economic development. The dominance of raw materials industries in
Kazakhstan is a fundamental obstacle to ensuring long-term economic growth, making the country
dependent on the conjuncture of world markets.

So, for example, a donor region with a pronounced specialization in the field of oil production and oil
refining in the context of a sharp drop in world oil prices can instantly become subsidized. An increase in the
share of manufacturing industries in the total volume of industrial production is a key element in the
development of the country's economy in the long term. The cluster strategy is aimed at identifying those key

areas of regional development that will ensure the diversification of the economy and the country's
competitiveness.
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KA3AKCTAH PECITYBJIMKACBIHBIH 9KOHOMUKAJIBIK KEHICTITI'THIH
AHM3OTPOIIUSACHI

AHHOTAanusi: OyJ1 Makajla eHIIPICTIH IIOFHIPIIAaHy HEMece OKIaysay Kod((HUIMEHTIHE Heri3ienreH
Kazakcran PecriyOnmukachl ayMaKTapbIHBIH PECYPCTHIK 9JIEYETiH YThIMIbI Tali1aIany bl 3epTTEyTe apHAIIFaH.
JKacanran MaTeMaTHKaJIBIK MOJICIb €JIIiIH S9KOHOMHKAJIBIK KEHICTITHIH JaMy aHU30TPOIHUSIChIHA 9CEP ETETiH
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KONTereH (akTopiapAbl ecKepell »OoHe aiMakTapAbl OacKapyJblH OHTAWIBI CTPATETHSICHIH YCHIHYFa
MYMKIHTIK Oepemi. MepapXwsulblK anropuTMAEpre HETI3ACNTeH KJIAcTepiik MOICNHbIl  KOJIaHyIa
JEHIPOTrpaMMaTbIK TpaUKTep KYPBUIBII, alMaKTap 0acekere KaOlMeTTimiK qeHreiine Kapai >KikTenemi.

Kazakcran aliMakTapbhIHBIH JaMybIHAAFbl aHU30TPONHS TEPPUTOPHUSHBI OachiM maipanaHyaa
KOpiHe/di, OFaH OallaHbICThI alMaKTapJblH SKOHOMHUKAJIBIK MaMaHIAHYbl JKOHE OJapaarbl KOFaMJIBIK
OHJIIPICTI OKIIayllay HEMECE HIOFBIPIAHABIPY KaJBINTACAAbl. AYMaKTapAbIH PECYPCTHIK QNIEYETiH YTHIMIBI
naiiananyqpl aHBIKTay YIOIH KOHUEHTpauus KOd(QQUIMEHTI HeMece OHAIPICTI OKmayjay CHIKTHI
WHINKATOPIBI KOJNJaHyFa 0oajpl. MeTauryprus, KypbUIbIC, MallliHa JKacay, aybul NIapyallbUTbIFb, Tay-KeH
OHEPKaCiOl jkoHe OacKalaphl CHUSKTHI cajallapblH IMOFRIPIaHy KO3()(PHUIIMEeHTI oIappIH KATbl aifMaKThIK
eniMmre (JKAO) kocbutaTbiH OachiM yieciH aHbIKTaWapl. KasakcTaH alMaKTapbIHIAFbl SKOHOMHKAIIBIK
cayiajap/iblH IIOFbIpiIany koddduuumenTi Oenrim Oip aiiMakTarbl OYJI ©HJIPICTIH MOJIIEPl KAkl eire
KaparaHJa HeIlle ece JKOFapbl HeMece TOMEH eKeHIH kepceredi. K MoHI HEFYpJIBIM Kem 0o0Jica, COFYPIIBIM
Oenristi Oip aiiMak eNJIiH YITTHIK SKOHOMUKAJIBIK KEIICHIHC KapaCcThIPhUIATHIH callaFa MaMaHIaHIbIPbLIa bl
JKOHE OJI alMaKThIH HAPHIKTHIK MaMaH/IaHYBIHBIH O1p TapMarbl OOJIBINT TaObLIAIBI.

OHipnepai MaMaHAAHIBIPY SKOHOMHKAIBIK JKYWEHIH JXEKEJIeTeH JJIEMEHTTEPIHIH IJaMybIHIIaFbl
TUCTIPOTIOpIHSATIApFa acep eTeTiH OipkaTap (akTopiapra KIacTepilik >KOHE KEHICTIKTIK Tajjay omiCTepiH
KOJIIaHy apKbUIbI JKY3€re achIpbUIajbl. 3ePTTCY HOTHUKECIHJIC aJbIHFaH HETi3rl KOPBITHIHIBI — aMaKThIK
AHU30TPOIHUS YKOHOMUKAJIBIK MaMaHJaHIpIpyFa OaiinanbicTel. COHBIMEH KaTap, 0ail TaOUFU pecypcTapra ue
OHJIPICTIK alilMaKTapMEH CalIbICThIPFaH/Ia aybUTIIAPYAIIbIIBIK aliMaKTaphl apTTa Kajla bl

Tyiiin ce3mep: aHW30Tpomus, alMakTapAblH KIKTENyl, OHIIpiC KOHIEHTPAIMACHL, KiacTep,
JIeHIpOrpaMMa.
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AHM30TPOIIUS IdKOHOMHNYECKOI'O TIPOCTPAHCTBA PECITYBJIMKHN KA3AXCTAH

AnHoTaums: JlaHHas CTaThs MOCBSIICHA UCCIEAOBAHUIO PALIMOHAIBHOIO UCIIOJIB30BaHUS PECYPCHOTO
nmoTeHnuana Tteppuropun PecmyOonukn KazaxcraH Ha ocHOBe Kod((uUIMeHTa KOHIIEHTPAIUU WU
JIOKQJIM3alliK TIPOU3BOICcTBA. Pa3paboraHHas MareMaTHuyecKas MOJCNb YUHUTHIBAET MHOXECTBO (PaKTOPOB,
BJIMSAIOIINX HA aHU30TPOIUIO PA3BUTHUSI 3KOHOMUYECKOTO MPOCTPAHCTBA CTPAHBI, U MO3BOJISET MPEATIOKUTH
ONTHUMAJIBHYIO CTPATETUI0 YIIPABICHUS PETHOHAMH.

B pabore ¢ wucnonb30BaHHEM KIACTEPHOM MOJICIH, OCHOBAHHOW Ha HEPAPXHUECKUX aITOPUTMAX,
CTposITCsT  rpadukd -  JEHAPOTPaMMBI M PErMOHBI  KJIACCH(PUIMPYIOTCS IO  YPOBHIO  HX
KOHKYPEHTOCIIOCOOHOCTH.

AHm3oTponmsi B pa3BUTUM perrmoHOB Kaszaxcrana mMpoSBISETCS 1O MPEUMYIIECTBEHHOMY
WCTIONIB30BAHUIO TEPPUTOPUHU, B 3aBUCHUMOCTH OT KOTOPOM CKIIAJBIBACTCS SKOHOMUYECKAs CIEIIAATH3AINS
PETHOHOB W JIOKAJHM3aIMsl WM KOHIIEHTpAaIWsl OOIIECTBEHHOTO IMPOW3BOJCTBA Ha HUX. Jlns ompeneneHus
palMOHANBHOIO HCIONb30BAHUSI PECYPCHOrO MOTEHUHMalda TEPPUTOPUN MOXKHO HCIOJB30BATh TaKOU
Mmokasareyib, Kak KO3(pQUIIMEHT KOHICHTpAllMM WM JIOKaJU3alui Npou3BojicTBa. Koadduimenrt
KOHIICHTPALlMU TaKUX OTpaciel, Kak METAILTyprusi, CTPOUTENbCTBO, MAIIMHOCTPOEHHUE, CEIbCKOE X03IMCTBO,
OOBIYA TIOJIE3HBIX MCKOMAEMBIX W JIp. ONpeNessieT WX MPHOPUTETHBIA BKJIAJ B BaJIOBOW PErHMOHAILHBIN
npoaykT (BPIT). KoaddurmeHnT koHIIeHTpaluu oTpaciiell SJKOHOMUKH B pernoHax KaszaxcraHa moka3biBaer,
BO CKOJIBKO pa3 pa3Mepsl TaHHOTO MPOU3BOACTBA B KOHKPETHOM PETHOHE BBIIIE FIIA HIDKE, Y€M B IE€JIOM TI0
ctpane. Yem Oonbmie 3HaueHWe K, TeM B OOJbIIEH CTENEHW JaHHBIH PETMOH CHEIHATU3UPyeTCs Ha
paccMaTpuBaeMOM OTpaciii B paMKaxX HapOIHO-XO3IMCTBEHHOTO KOMIUIEKCA CTpPaHbl, W OHAa SIBIISCTCS
OTpaciibl0 PHIHOYHOM CIIEIIMAIN3allMi PETHOHA.

Crneumanu3anusi PETMOHOB OCYIIECTBIAETCS 32 CYET MCIOJb30BAHUS METOJOB KIACTEPHOIO U
MIPOCTPAHCTBEHHOT'O aHAIM3a M0 PALy (PaKTOPOB, BIMSIOMIMX Ha JUCIPONOPIMHA B PAa3BUTHUU OTIEIIBHBIX
3JIEMEHTOB OJKOHOMHYECKOW cHCTeMbl. OCHOBHOW BBIBOJ, KOTOpBIM ObLI IOJYy4eH B pe3yJbTare
HCCIICIOBAHMS 3aKJIIOYaeTCss B TOM, YTO aHU30TPONHS PETHOHAIBHOIO Pa3BUTH OO0YCIIOBJICHA
SKOHOMHUYECKOH crieruanu3amnueii. B To ke BpeMs arpapHble pernoHbl — 0oJiee OTCTajble M0 CPAaBHEHHUIO C
MIPOMBINTUICHHBIMU PETHOHAMH, 00JIaIal0IUMU OOTATHIMK MPUPOTHBEIME PECYPCAMHU.
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