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The Effect of Fixed Capital Investment, Consumer Price Index, and Small and Medium Enterprises
(SMEs) on Economic Growth (GDP) in Kazakhstan

Abstract

Object: The object of the research is the effect of Small and Medium Enterprises (SMEs) on economic growth in
terms of three different variables.

Methods: This research aims to analyze the effect of SMEs active in Kazakhstan on economic growth. For a better
explanation, we also included fixed capital investments and the consumer price index in Kazakhstan in the research. We
determined fixed capital investments, economic growth data, the Consumer Price Index (2000=100), the number of
people employed by SMEs, the number of active SMEs, and the production of SMEs (Tenge) as the research variables.
Research data was obtained from the database of the Bureau of National Statistics of the Agency of Strategic Planning
and Reforms of the Republic of Kazakhstan. The data range is 2002-2020.

Findings: The research findings showed that only the number of employees out of the three variables had a statis

bConclusions: This result shows that the structuring and economic productivity of SMEs need to be examined in
more detail within the framework of different variables.

Keywords: Kazakhstan, SMEs, GDP, Fixed Capital Investment, Consumer Price Index, Multivariate Regression.

Introduction

This study examines the impact of Small and Medium Enterprises (SMEs) on Kazakhstan's economic
growth. Kazakhstan gained its independence after the collapse of the Soviet Union and soon started a major
transformation in its economic mentality. In this way, it expanded its economy and experienced a rapid and
great transformation by integrating with the world economy. National economies such as Kazakhstan, which
experienced a series of changes to adapt to the free market economy after the Soviets, were called transition
economies (Kokocak, 2011). Since transition economies are a subject of interest, many academic studies
have been conducted on different dimensions of economic growth (GDP) in Kazakhstan (Alagéz et.al., 2011;
Khan, et.al., 2012; Mudarissov & Lee, 2014; Ozdil & Turdalieva, 2015; Xiong et.al., 2015; Mukhamediyev
& Spankulova, 2020; Kelesbayev et.al., 2022a; Raihan & Tuspekova, 2022;).

Mukhtarov et.al. (2020) emphasized that Kazakhstan managed to become the second country after Rus-
sia among the post-Soviet countries in terms of economic size. Economic growth based on natural resources
alone is not enough for a country's wealth. Because when a country bases its economy only on oil and similar
natural resource exports, it can be adversely affected by fluctuations in world oil prices. Studies on the effect
of fluctuations in global oil prices on Kazakhstan's GDP also support this effect (Aldibekova, 2018; Bol-
ganbayev et. al., 2021; Kelesbayev et. al., 2022b).

Kazakhstan owes its strong economic growth in the post-Soviet period not only to its natural wealth but
also to the economic regulations it enacted. This study examines the impact of SMEs, which play an im-
portant role in the spread of economic growth and prosperity, on the economic growth of Kazakhstan.

SMEs play an important role in promoting, directing, managing, and mobilizing individual capital and
savings in a country. Moreover, they are an important macroeconomic element for countries as a support and
complement to large industrial and commercial enterprises. In addition, SMEs form the basis of a democratic
and competitive market economy as a stabilizing factor that provides solutions to the political and social
problems that may arise in society (Irten, 2007). In this context, many different definitions of Small and Me-
dium Sized Enterprises have been made depending on the economic structure of the countries. In Kazakh-
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stan, on the other hand, the definition of SME was determined by Law No. 124-III of January 31, 2006, on
“Private Entrepreneurship”.

Due to their low initial investment cost, easy establishment, rapid adaptation to innovation and techno-
logical development, spreading capital, balancing income distribution, more resistance to economic crises,
and increasing economic welfare and employment, small and medium-sized enterprises (SMEs) are consid-
ered very important in Kazakhstan as well as all over the world (Tas & Karatas, 2021). In Kazakhstan, state
and non-state institutions and organizations provide significant support for the development, growth, and
expansion of SMEs (Kupzhassarov, 2018).

The variables examined in this study are the effects of SMEs on Kazakhstan's economic growth, num-
ber of employees, number of active enterprises, and production size/volume variables. The data range is
2002-2020. The relevant data were obtained from the World Bank database and the database of the Bureau
of National Statistics of the Agency of Strategic Planning and Reforms of the Republic of Kazakhstan.

Literature Review

Due to its importance, numerous academic studies have been conducted on the different dimensions of
Kazakhstan's economic growth. These studies examined different variables that affect and interact with Ka-
zakhstan's economic growth. Since it is not possible to mention all of them here, we will only mention the
studies on SMEs.

Kupzhassarov (2018), in his Master's thesis, examined the contribution of SMEs to the development of
the private sector in the transformation process of Kazakhstan. He discussed the economy of Kazakhstan,
entrepreneurship in Kazakhstan, institutions supporting SMEs, the development and current situation of
SMEs in Kazakhstan, the problems faced by SMEs, and their possible solutions.

Abdrakhmanova (2011), in his Master's thesis, examined the effects of being customer and innovation-
oriented on the performance of SMEs in Kazakhstan. He provided information about the relationship be-
tween market orientation, customer orientation, innovation orientation, and the performance of SMEs and
covered the subject in detail with an emphasis on Kazakhstan.

Dandybayev (2008), after giving general information about SMEs in his master's thesis titled “SMEs in
Kazakhstan Economy and Their Problems”, outlined the development of SMEs in Kazakhstan, their current
situation, their place in the economy, and the development of support systems.

Ayeci et. al. (2020), in their study entitled “Business environment and SME support programs in Central
Asian Turkic Republics: A research on the development of SMEs and mutual trade”, discussed the sugges-
tions regarding the improvement of the business environment and SME support system in Kazakhstan.

Kokocak (2011) examined the issues related to the development model based on SMEs in transition
economies. As a result, he proposed a development model based on the strategic importance of SMEs, based
on the new business approach and focused on business structure, as a policy proposal for the economic de-
velopment of the Central Asian Turkic Republics, which have the character of a transition economy.

Dikhanbayeva et. al. (2022), in their study titled “Analysis of Textile Production SMEs in Kazakhstan
for Industry 4.0”, examined the rapidly growing textile sector in Kazakhstan's light industry dominated by
SMEs. They examined the sector in the context of Industry 4.0 and focused on the digitization rate of the
sector and the possible contributions of digitalization to the sector.

Tiirky1lmaz et. al. (2021), in their study titled “Industry 4.0: Challenges and opportunities for Kazakh-
stan SMEs”, examined the concept of Industry 4.0, its effects on SMEs and its applicability, and especially
the Industry 4.0 readiness of SMEs in Kazakhstan.

Syzdykova et. al. (2021), in their study titled “Attractiveness and Difficulties of SMEs in Kazakhstan
Economy”, identified the current situation and problems of SMEs in Kazakhstan and suggested new solu-
tions.

Kurmanov et. al. (2016), in their study titled “A Research on Innovation in Small and Medium-Sized
Enterprises: The Case of Kazakhstan”, identified the main factors that affect the innovative activities of
SMEs in Kazakhstan and made a statistical analysis of innovative growth indicators in the Republic of Ka-
zakhstan. In the meantime, they also made comparisons with the indicators of technologically developed
countries.

Suleimenova et. al. (2017) discussed the participation of SMEs in Kazakhstan in corruption practices in
their study titled “SMEs Development and Corruption: Case of Kazakhstan”. They aimed to analyze the cor-
ruption perceptions of SME representatives by providing a clear picture of corruption in Kazakhstan. The
respondents believed that corruption is widespread, but they state that they are rarely involved in it. They
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concluded that representatives of SMEs in Kazakhstan see corruption as an acute problem, but are not ready
to talk about their own experiences.

Methods

The research aims to analyze the effect of SMEs actively operating in Kazakhstan on economic growth.
To better explain this effect, fixed capital investment and consumer price index are also included in the re-
search. Thus, the research variables were determined as follows:

X1 Fixed capital investments in directions of use
X2 Consumer price index (2000=100)

X3 Number of employed, thousand people

X4 Number of active subjects, units

X5 Output production, million tenge

Y Economic growth (GDP)

While the fixed capital investments and economic growth data are obtained from the World Bank data-
base (https://data.worldbank.org/indicator/NE.GDIL.FTOT.CD?locations=KZ, https://data.worldbank.org/
indicator/NY.GDP.MKTP.CD?locations=KZ); consumer price index (2000=100), the number of SME em-
ployees, the number of active SMEs and the amount of SME production (Tenge) are obtained from the Bu-
reau of National Statistics of the Agency of Strategic Planning and Reforms of the Republic of Kazakhstan
(https://stat.gov.kz/). The data range is 2002-2020.

Discussion and Results

Explanatory statistics are given in Table 1 and the changes over time are presented visually in Figure.
Explanatory statistics show that all variables fit normal distribution according to the Jarque-Bera test. As can
be seen from the Figure, all of the variables follow an exponential increase trend over time. In line with these
observations and the literature, the logarithms of the variables were used in the analysis.

Table 1. Explanatory Statistics

X1 X2 X3 X4 X5 Y

Mean 3,27E+10 254,5921 2094,442 832336,3 8184468 1,38E+11
Median 3,60E+10 240,5 1865,1 801362 2706686 1,48E+11
Maximum 5,18E+10 451,5 3116,7 1354825 27164535 2,37E+11
Minimum 5,92E+09 1134 1176,1 323731 548708 2,46E+10
Std. Dev. 1,38E+10 107,6273 638,1626 331795,3 9300076 6,55E+10
Skewness -0,740077 0,358008 0,409237 0,188345 0,993749 -0,384523
Kurtosis 2,449292 1,901472 1,738838 1,760171 2,439949 1,980998
Jarque-Bera 1,974525 1,361225 1,789506 1,329266 3,375514 1,290255
Probability 0,372595 0,506307 0,408709 0,514462 0,184934 0,524596
Note: compiled by authors on the basis of research
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X1 X2
6E+10 500
S5E+10 |
400
4E+10
3E+10 | 300 4
2E+10 |
200
1E+10
0E+00 T T 100 T T T T T T T T T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 02 04 06 08 10 12 14 16 18 20
X3 X4
3,500 1,400,000
3,000 | 1,200,000
1,000,000
2,500 |
800,000
2,000 |
600,000
1,500 400,000 |
1’000 T T 200’000 T T T T T T T T T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 02 04 06 08 10 12 14 16 18 20
X5 Y
28,000,000 2.5E+11
24,000,000 -
2.0E+11 4
20,000,000 -
16,000,000 -| 1.5E+11
12,000,000 -| 1.0E+11
8,000,000
5.0E+10 4
4,000,000 -|
0 T T OOE+OO T T T T T T T T T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 02 04 06 08 10 12 14 16 18 20

Figure. Line graph of the research variables

The first dimension of econometric time series to be analyzed is their stationarity. Because if a series is
not stationary, the results do not reflect the truth and therefore they are misleading. Stationarity of a series is
also an important criterion for models in which relationships between two or more variables are analyzed.
The relevant variables must be at the same level and stationary. Therefore, various unit root tests have been
developed to examine stationarity in time series. Augmented Dickey-Fuller (ADF) test was used in this
study. The test statistic is obtained using the following equation:

AYt=ﬁ0+ﬁlt+5Yt—l+aizAYt—i+£t (1
i=l

In the ADF test, if the null hypothesis is rejected for the £=0, 1, 3, ... values, the series is considered
stationary for the relevant level (Seviiktekin & Nargelegekenler, 2007). The ADF test findings of the re-
search variables are given in Table 2. The findings showed that LOGX1, LOGX3, and LOGY variables were
stationary at the level, while LOGX2, LOGX4, and LOGXS variables were stationary at the first difference.
Since the difference levels of all variables were the same, the first differences of the variables were used.
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Table 2. ADF Unit Root Test Findings of Research Variables

Level First Difference Conclusion
t- Statistics P value t- Statistics P value
LOGX1 -4,001375 0,0075 -1,934833 0,3099 1(0)
LOGX2 -0,934171 0,7527 -3,102844 0,0455 I(1)
LOGX3 -1,060069 0,7075 -3,140091 0,0436 1(0)
LOGX4 -1,873981 0,3359 -4,778333 0,0017 I(1)
LOGXS5 -0,509786 0,8678 -3,520646 0,0205 I(1)
LOGY -3,583295 0,0174 -2,407013 0,1544 1(0)
Test critical

values:

1% level -3,857386 -3,886751

5% level -3,040391 -3,052169

10% level -2,660551 -2,666593

Note: compiled by authors on the basis of research

Regression analysis aims to model the relationship between a dependent variable and independent vari-
ables and to produce estimations with this model. ANOVA (F) test is used to determine the significance of
the model. The rate at which the independent variable explains the change in the dependent variable is ex-
pressed by the adjusted determination (adjusted R-squared) coefficient. Statistically, the significance of the
variable coefficients (Beta coefficient) is determined by the student test.

In this study, the effect of SMEs on economic growth is examined step by step with four regression
models and the models are given below:

Model 1: AY, =a+BAX,, +B,AX,, (2)
Model 2: AY, =a+BAX,, + B,AX,, + BAX,, 3)
Model 3: AY, =a+BAX, + B,AX,, + BAX,, +B,AX, 4)
Model 4: AY, =a+BAX, +B,0X,, + B.AX,, + B,AX,, + BAX, (5)

The effect of the consumer price index and fixed capital investments on economic growth is included in
all four models. Thus, the impact of SMEs on economic growth will be demonstrated more realistically.

In multivariate regression models, when there is a high level of correlation between independent varia-
bles, this is called the multicollinearity problem. Multicollinearity is important and needs to be fixed as it
leads to inconsistent estimates. This problem can be detected by the condition index calculated using the ei-
genvalues of the correlation matrix. With the largest eigenvalue of the correlation matrix being Auar,

the above condition index value is calculated for each eigenvalue of A;. A condition index exceeding 15 in-
forms about the existence of negative effects related to multicollinearity, while a value above 30 indicates
that remedial measures should be taken (Alpar, 2013). Multicollinearity findings of the research variables are
given in Table 3. The findings show that there is no multicollinearity between the variables in the model.

Table 3. Multicollinearity Results of Research Variables

Dimension Eigenvalue Condition Index
1 3,941 1
2 0,915 2,075
3 0,48 2,866
4 0,421 3,061
5 0,186 4,604
6 0,057 8,327

Note: compiled by authors on the basis of research
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In light of the information given about the multivariate regression, the findings regarding the effect of
SMEs on economic growth are given in Table 3.

Table 4. Results of Regression Analysis on the Effect of SMEs on Economic Growth

Model 1 Model 2 Model 3 Model 4
Variables Beta t Beta t Beta t Beta t
X1 0,922 (p9<,%)}()25) 0,91 (;3,01’8; 0,92 <§3ﬁ3§> 0,887 (p9<’?)’9035)
X2 0,011 0,112 0,066 0,708 0,079 0,859 0,05 0,525
X3 - -2,186 - -2,520 - -2,720
0,203 (p<0,05) 0,298 (p<0,05) 0,335 (p<0,05)
X4 0,144 1,257 0,159 1,379
X5 0,108 1,042
F 42,485 (p<0,05) 37,053 (p<0,05) 29,338 (p<0,05) 23,841 (p<0,05)
R? 0,850 0,888 0,9 0,909
AR? 0,850 (p<0,05) 0,038 (p<0,05) 0,012 (p>0,05) 0,008 (p>0,05)
Note: compiled by authors on the basis of research

The regression analysis findings in Table 4 show that the effect of fixed capital investment on economic
growth is statistically significant in all four models. In Model 1, only fixed capital investment and consumer
price index are used. Considering that the effect of only the consumer price index in this model is statistically
insignificant, it can be said that according to Model 1, fixed capital investments explain 85 % of the variabil-
ity in economic growth. The effect of the consumer price index on economic growth was found to be statisti-
cally insignificant in all four models. Therefore, the effect of SMEs on economic growth has been examined
with three variables. Among these variables, the number of people working in SMEs is included in Model 2.
The effect of this variable in Models 2, 3, and 4 were found to be statistically significant. The increase in the
coefficient of determination by including the number of working people in the model was found to be statis-
tically significant. The negative coefficient of the number of employed persons indicates that an increase in
the number of SME employees has a decreasing effect on economic growth. The effect of the number of ac-
tive SMEs and the production output of SMEs was not found statistically significant. Accordingly, the inclu-
sion of two variables did not provide a statistically significant increase in the coefficient of determination.

Conclusions

SMEs are structures that make significant contributions to the national economy, such as creating em-
ployment and providing a starting point for entrepreneurs. In this study, we examined the effect of SMEs on
economic growth in terms of three variables (number of active firms, number of employees, and production).
In addition, we aimed to better explain the effect by including the fixed capital investment and consumer
price index, which are assumed to have an impact on economic growth and are closely related to SMEs.

The findings showed that among these three variables, only the effect of the number of employees on
economic growth was statistically significant. Thus, it has been revealed that the increase in the number of
employees in SMEs harms economic growth in Kazakhstan. This result proves the necessity of examining
the structuring and economic productivity of SMEs in more detail within the framework of different varia-
bles.

In this study, SMEs were evaluated throughout the country. Regions can be included in statistical mod-
els and their effects can be evaluated by panel analysis methods. Thus, it can be argued whether the effect of
SMEs varies from region to region.

Adding different variables to the research can also help us better understand the impact of SMEs on
economic growth. In this framework, the impact of SMEs can be evaluated from a different perspective by
including macro variables (such as population, the level of schooling, the level of health services, and the
structure of household expenditures) as control variables.
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P.M. Ta:xku6aeBa, U.I1. Ken:xxebexoBa, b.H. Cadenoa, M.JK. TykTuéaesa, b.)K. Kenemoaen

Herisri kanmuTaara ;KyMcaJraH HHBeCTHIMAIAPABIH, TYTHIHY 0aFachl HHAEKCIHIH KoHe
HIAFBIH k9He opTa KacimopweinaapabiH (LLIOK) KazakcTanaarsl 3xoHoMukaabik ecyre (ZKI1O) acepi

AHnoamna:

Maxkcamoi: 3eprTey 00BEKTICI — YII TYpJi ailHBIMaJIBl TYPFBICHIHAH LIAFBIH JKQHE OpPTa KOCIMOPBIHIAPIBIH
(IIOB) 2KOHOMUKAJIBIK ©CYTe 9CEPiH aHBIKTAY.

9oici: 3eprrey Kazakcranmarbl OeJICeH I IIAFBIH JKOHE OpTa KOCIMKEPIiK CyObeKTUIePiHIH YKOHOMUKAIIBIK 6CIMTe
ocepiH Taynmayra OarpITTasFaH. MocelleHI aHBIK TYCIHAIpY YIIH 3epTreyre KaszakcTaHmarbl HETI3Ti KammTalFa
JKYMCAIIFaH WHBECTHIMSIIAD MEH TYTBIHY OarachIHBIH MHIEKCI Jie SHTI3iNTeH. 3epTTey alHBIMAIIBICHI PETiHAe HETi3Ti
KaluTajFa >KYMCAJIFaH WHBECTHIMSAIAPABI, HSKOHOMHKAIBIK ©CIM JepeKTepiH, TYTHIHY OaFachIHBIH WHIEKCIH
(2000=100), IIOK cyOexkTinepiHiy *KYMbICTIEH KaMThuIFanaap caubiH, Oencenni [IIOK cyOnekTinepiHiH CaHBIH KoHE
IIOK enpaipicin (TeHre) ansikrara. 3eprrey Manimerrepi Kazakcran PecriyGnukacel CTpaTerusuiblk sxocnapiiay skoHe
pedopmanap areHTTIriHiH Y¥JITTHIK CTATUCTHKA OIOPOCHIHBIH JepeKTep 0a3achlHaH albIHFaH. 3epTTeyJeri JepeKrep
ayKbIMbl 2002-2020 Kbu1iap apanbiFblH KAMTHBIL.

Kopuimeindei: 3epTrey HOTHKENEpl YII alHBIMAJBIHBIH IIIHEH, TEeK KbI3METKEpJiep CaHbl FaHa AKOHOMHKAJIBIK
OCyJliH CTaTUCTHKAIBIK MaHBI3AbUIBIFEI MeH ocepiH kepcerti. IIIOK canackiHma »yMbIC iCTEHTIHIEp CaHBIHBIH Ke3
KEJIITeH 6Cyi SKOHOMHKAJIBIK OCIMIe 3USHBIH THTI3€TiHI aHbIKTanFaH. by ypric KazakctaHHBIH Oipereil 5JKOHOMHUKAIIBIK
KYPBUIBIMBIHA TiKeJlel OaiIaHbICTHI.

Tyorcoipvimoama: 3eprrey HoTHKeci [IIOK KypBITBIMBI MEH SKOHOMHUKAIBIK OHIMIIIITIH OpTYpIil aifHBIMabLIap
meHOepiHIe TOMBIFBIPAK KapacThIPy KepeK eKeHIH KOPCETe/I.

Kinm co30ep: Kazakcrtan, marbiH jkoHe opta kocimopsiH (IIIOK), XKIO, Herisri kamuTanra >KyMcaiFaH
MHBECTUIUSIIAP, TYTHIHY OaFachIHBIH HHICKCI, KOTIONIIEM/I perpeccusl.

P.M. Ta:xku6aeBa, U.I1. Ken:xxedexoBa, b.H. Cadenoa, M.JK. TykTuéaesa, b.)K. Kenemoaen

Biausinue MHBeCTULIMI B OCHOBHOM KANUTAJ, HHAEKCA NOTPEOUTEILCKUX HEH U MAJIBIX U CPeIHHUX
npeanpuaTuii Ha 3koHomuveckuii poct BBII B Kazaxcrane

Annomauusn

Lenv: OOBEKTOM UCCIIENOBAHMUS SBISAETCS BIMSHUE MaNIBIX U cpeanux npeanpusatuii (MCII) nHa sxoHOMHYeCKHH
POCT C TOUKHU 3PEHUS TPEX Pa3IMUHBIX NEPEMEHHBIX.

Memoowl: JlanHOE UCClieIOBaHKUE HampaBiieHO Ha aHanu3 BiausHus MCII, pevictByrommx B Ka3axcrane, Ha 3Ko-
HOMHYECKHH pocT. il MydIero pa3bsCHEHHUs OBUIN BKIIIOYCHBI B MCCIICIOBAHNE WHBECTHIIMM B OCHOBHOM KamuTal U
HWHACKC ToTpedbuTenbekux eH B Ka3zaxcrane. B kadecTBe mepeMeHHBIX MCCIICIOBAHNS MBI ONPEACTIIIN WHBECTHUIIUH B
OCHOBHOH KamnuTaj, JaHHBbIE 00 SKOHOMHYECKOM pOCTe, HHIeKC moTpedburenpckux 1eH (2000=100), komudecTBo 3aHs-
11X B MCII, xomuuectBo nefictByromux MCIT u mpownssonactBo MCII (B Ternre). OCHOBHBIE JaHHBIE WCCIECTOBAHUS
OBUTH TIOTYYeHBI U3 0a3bl JAHHBIX BIOpO HAIMOHANBHOM CTaTHCTUKU ATEHTCTBA IO CTPATETHYECKOMY IIAHUPOBAHUIO M
pedopmam Pecniy6mmku Kazaxcran. Jluama3on qanaeix oxBareiBaeT nepuos ¢ 2002 mo 2020 rr.

Pesynomamor: Pe3ynapraTel UccIeI0OBaHUS MTOKAa3aIH, YTO TOJIBKO KOJIMYECTBO PaOOTHHMKOB W3 TPEX MEPEMEHHBIX
OKa3bIBa€T CTATHCTHYECKH 3HAUYMMOE BIIMSHUE Ha YKOHOMHUYECKMH pocT. Bpulo ompexeneHo, uTo j0o0oe yBelMueHHE
yucna jrozel, padoratomux B MCII, BpeutT 3KOHOMHYECKOMY POCTY. DTO HAIpPSIMYIO CBSI3aHO C YHUKAJILHOM 9KOHO-
Mu4eckoil ctpykrypoit Kazaxcrana.

Bvi6oov: JlaHHBIN pe3yibTaT MOKa3bIBAaeT, YTO CTPYKTYPHPOBAHHME M IKOHOMHMYeckas d¢pdexruBHocTs MCII
JTOJDKHBI OBITH M3Y4EHBI O0JIee TOAPOOHO B paMKaX Pa3IMYHBIX IIEPEMEHHBIX.

Knirouesvie cnosa: Kazaxcran, MCII, BBII, naBecTHIINY B OCHOBHOM KamUTAI, UHICKC MOTPEOUTEIHCKHUX IIEH,
MHOTOMEPHASI PETPECCHsL.
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