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Abstract

Object: Digitalization itself and as a result of digitalization of public administration is a globally actual trend. Es-
pecially after last pandemic year when government staff mostly had to work remotely. This may be one of the reason of
Kazakhstan’s improvement at the corruption ranking. The purpose of this study is to determine the relationship between
the level of digitalization of public administration and the level of perception of corruption.

Methods: Methods of grouping and classification, as well as methods of mathematical modeling were used in pro-
cessing and systematization of data.

Findings: While looking over history of corruption and digitalization it was revealed that countries with high level
of digitalization of public administration have good positions at the corruption perceptions index (CPI). Before starting
the study, the author put forward a logical hypothesis about the presence of a high directly proportional relationship
between these two characteristics, to confirm which mathematical analysis (Cramer’s rule) was applied. A brief over-
view of the development of corruption and digitalization starting from the first moments of the beginning of both phe-
nomena was given.

Conclusions: As a result of the study, a correlation with the R coefficient equal to 0.8988 was found, which con-
firmed the accepted hypothesis. In other words, a high level of digitalization of public administration makes it possible
to improve indicators in the corruption perception index.

Keywords: digitalization, corruption, digitalization of public administration, corruption perception index, infor-
mation and communication technologies.

Introduction

The corruption perception index (CPI) in the Republic of Kazakhstan, despite the positive changes over
last year (an improvement by 27 positions), still remains very low, so at the end of 2020 our republic took
94th place in the ranking of 180 countries, gaining only 38 points out of 100. Thus, the relevance of any re-
search on this topic, with a search for possible causes or solutions to this problem, no doubt, will be high for
Kazakhstan in the near future. Given the fact of the rapid development of both science in general and the in-
formation and communication technologies (ICT) sector in particular, we consider it necessary to conduct
certain studies in order to understand if there is any chance to cure this «disease». The purpose of the re-
search is to study in which way, and how much the development of digitalization is able to influence the lev-
el of perception of corruption. The author preliminarily put forward the following hypothesis about the pres-
ence of a direct connection between the level of digitalization of public administration and the level of per-
ception of corruption in a particular country, so with an increase in the level of digitalization of public ad-
ministration, its transparency and openness increase, and, accordingly, the level of perception of corruption
increases.

Literature review

The problem of corruption and methods of fights against it has been the subject of research for a long
period of time. Actually, from the moment the first manifestations of statehood emerged the problem of cor-
ruption and the search for means of combating it have arisen. For the sake of completeness, we consider it
appropriate to briefly describe the history of occurrence and various definitions of corruption. The first men-
tions of this phenomenon dated to the times of the Sumerians and ancient Egypt, where complaints about
bribery of officials and judges were mentioned. Several millennia have passed since then, civilizations have
sunk into oblivion, and corruption only flourishes from year to year, acquiring new forms and manifesta-
tions. One of the first world empires, the Roman Empire, was also no exception and faced the problem of
corruption. However, everything started out quite well and during the early republic, the state apparatus did
an excellent job with the responsibilities assigned to it. The situation begins to change dramatically, starting
from the II century BC, and by the end of the century Roman society is transformed unrecognizably: insane-
ly wealthy citizens appear, and luxury begins to be displayed, an inappropriate increase in the accumulation
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of wealth and real estate takes place. Basically, the land issue can be called one of the reasons for the ex-
tremely rapid raise of corruption in Rome, since along with the growth of the conquests of external territo-
ries, the question arose about their distribution among citizens, and, despite the existence of a developed law
and legislative framework, among representatives of the authorities (senators), actual seizure of state proper-
ty (state land) without any registration and payment for it took place (Kuzovkov, 2010, 11). The second, but
no less important point contributing to the development of corruption in Roman society was the development
of maritime trade and government contracts. As a countermeasure in this direction, a ban to participate in sea
trade, financial transactions and government contracts was adopted for the senators (Kuzovkov, 2010, 10).
However, these measures were easily bypassed by the senators due to participation through proxies. Over
2000 years have passed, but in this area we still see the same problems, a measures of counteraction to it are
similarly useless. Concluding the Roman period of the development of corruption, it should be noted fact
that the reason for the betrayal and murder of Caesar is considered by many as an act against his tyranny and
for the revival of democracy, however the true reasons are much more prosaic: the measures taken by Caesar
as to fight corruption in particular and improving the social situation in general, could not be liked the oligar-
chy, whose speculative and corrupt income he limited. All this resulted in a conspiracy and his subsequent
murder (Kuzovkov, 2010, 22).

Continuing the disclosure of the phenomenon of corruption, we consider it is necessary to list some of
the main types of corruption, because many do not suspect that corruption means not only bribery, but also
crimes such as extortion, embezzlement or embezzlement of state property, nepotism, cronyism, patronage,
rent seeking etc. If the first definition is clear, then the last ones should be clarified, since in Kazakhstani so-
ciety with a strong family institution, nepotism has developed into its extreme form of tribalism, when not
only relatives are patronized, but everyone belonging to the same clan. The rent seeking is the definition and
assignment of certain benefits to certain groups for some gratitude, it can be exemption from taxation of a
certain group of taxpayers for material «gratitude» and cash transfers to certain regions for intangible «grati-
tude» (votes) (Cingi, 2002, 30). Thus, we realize that corruption has many faces and waits us where we do
not expect to meet it. There is a consensus among economists and sociologists that corruption is a phenome-
non unique to the public sector. Also, speaking of corruption we will keep in mind the generally accepted
definition, that is, corruption is the abuse of official rights in personal interests.

However, is it bad? For example, political scientist Nathaniel Leff in his published article «Economic
Development Through Bureaucratic Corruption», argues that at a certain optimum, a bribe, from the point of
view of economic development, can be a positive phenomenon. In his opinion, a bribe, being an additional
and direct payment to an official for a unit of service, makes him more efficient. In addition, entrepreneurs
can quickly and easily overcome multiple bureaucratic hurdles using bribes (Leff, 1964, 8). In the words of
Bruce Lloyd, a bribe, creating an opportunity to pass (by-pass) «bureaucratic paperwork» has the function of
accelerating economic growth (Lloyd, 1993). At the same time, Samuel Huntington noted in his article that
corruption always accompanies social change. In his view, the change from autocratic to democratic rule is a
process of political modernization, in which corruption is usually observed. This is due to the fact that under
the leadership of the newly formed government there are old, undeveloped bodies (Huntington, 1968).

Despite the fact that some of the aforementioned political scientists have a positive attitude towards cor-
ruption, results of many studies clearly show that corruption impedes economic growth. Among the authors
of such works can be listed such scientists as Gould, Klitgaard, Mauro, Shleifer, Vishny. If with the under-
standing that corruption, despite its apparent advantages, is an indisputable evil and a brake on the country's
economic growth a relative consensus has been established, then, for our part, we consider it necessary to
shed light on the fact that corruption, among other things, leads to a decrease in the level of prosperity, which
is natural and logical. In support of this logical inference, we carried out a mathematical analysis and built a
linear dependence of these two characteristics using the Cramer’s rule.

Thus, having once again substantiated the assertion that corruption is harmful, we consider it possible to
proceed to the assumption of an inverse correlation between the level of digitalization of public administra-
tion and the level of its corruption, as well as the possible reasons for this correlation.

Before beginning to reveal the essence of the question and, even more so, trying to give a complete an-
swer to it, we should understand what exactly digitalization is and what does it mean. According to BCG
(Boston City Group), digitalization is «the use of online and information digital technologies by all partici-
pants in the economic system, from individuals to large companies and states, is a necessary condition for
maintaining competitiveness for all countries» (Lapidus, 2020). At the same time, one cannot fail to mention
the term digital economy. There are several opinions about its origin: according to the first, its authorship
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belongs to the Canadian researcher Don Tapscott, who in 1994 published the book of the same name (The
Digital Economy) (Tapscott, 1994), where he, describing the characteristics, did not give a specific defini-
tions of the digital economy. According to another opinion, Nicholas Negroponte, who actually used the
term «information economy» in his 1995 work «Being digitaly», claims the authorship of the term «digital
economy» (Negroponte, 1995). In his book, he used a metaphor about the transition from processing atoms
to processing bits, noting the lack of classical goods in «physical» embodiment and the advantages of the
new economy. Based on the above, the question about the authorship of the term has been removed. At the
same time, the most laconic and most relevant definition of the digital economy is given by the World Bank:
«the digital economy is a system of economic, social and cultural relations based on the use of digital infor-
mation and communication technologies» (World Bank, 2016).

Having explained such concepts as digitalization and the digital economy, we can move on to the defini-
tion of digitalization in the field of public administration. According to T.A. Gerasimova and
N.V. Moskvitina, digitalization in the field of public administration «means the development and use of new
technologies and management tools that influence the formation of digital public administration in order to
improve the efficiency of management decisions and public services provided to the population»
(Gerasimova T.A., Moskvitina N.V., 2019). In the table below (Table 1), the model of the evolution of digi-
tal public administration proposed by S.G. Kamolov is presented.

Table 1. Evolution of the public administration system and information technology dominants

Phase Evolutlor}ar.y for.m of the public Information technology dominant Period (estimated)
administration system

Mainframes / dedicated servers, computing

I-st phase E-government power of terminal computing devices (fixed [1990’s
computing)

II-nd phase Open government Mobile (cloud) computing, open data 2000’s

IIT-rd phase Smart government Internet of things, data miming, big data Nowadays

Not: Compiled on the basis of the source: Public administration at the digital age, S.G. Kamolov

At the same time, he put forward the assumption that personal government / i-government will become
the fourth phase of the smart state, which will come in 10-15 years. It is difficult to argue with this logical
conclusion, considering the current speed of digital technologies development and the process of commensu-
rate evolution of public administration. An interesting fact is that among the three new opportunities he pro-
posed to digitalize public administration, the first is new dimensions of the fight against corruption. Howev-
er, the main emphasis in this issue is on standardization, as a blow to subjectivity, in the traditional sense of
the word it is difficult to corrupt robotic systems. In his opinion, from this point of view, «digitalization of
the public administration system is an absolute blessing» (S.G. Kamolov, 2017). At the same time, among
the «traps» of digitalization of public administration the probability of substitution of goals by means is in
the first place. This, in turn, is often observed by us already in our current life, when the digitalization of
public administration is moving for the sake of digitalization itself, instead of making public administration
more efficient or better provide public services to the population.

In addition to the phase evolution of public administration systems presented above, there are other
classifications of the stage development of e-government proposed by various authors; they are presented in
the table below (Table 2).

As has been said above, when determining the stage of development of e-government in a particular
state, first of all, it should be remembered that the goal is the increase in the efficiency of public administra-
tion, and it should not be replaced by means of achieving it, among which we can note: the level of devel-
opment of ICT and other means of communication (Sidorova, 2018, 26).
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Table 2. Stages of e-government development

Stages of e-government development

Inshakova K. Lane and J. Lee UN DESA
e Provision of information * Catalog * The emergence of
e Advanced presence « Transaction electronic government
e Interactive web presence * Vertical integration * Increased
e Transactional presence * Horizontal integration Rl

 Transactional
e Network presence N i
* Network state

Note: Compiled on the basis of the source: Sidorova A.A. E-Government: textbook and workshop for Bachelor's and Master's
degrees

Taking into account the gradation proposed by S.G. Kamolov, Kazakhstan presumably should have
been in the third phase of the development of public administration systems, that is, at the stage of smart
government. However, we should remember the fact that the beginning of evolution in the digitalization of
public administration systems in our country, unfortunately, does not apply to the 1990s. The official history
of digitalization in Kazakhstan begins in the late 2000s, or rather in 2008, when the decree was issued on the
creation of the main locomotive and the main body designed to pursue a digitalization policy in the Republic
of Kazakhstan, which is the Zerde National Information Holding. JSC «National ICT Holding «Zerde» was
established in accordance with the decree of the Government of the Republic of Kazakhstan dated July 3,
2008 No. 668» On the creation of joint-stock companies «National Information Holding» «Arna Media»,
National Scientific and Technological Holding «Parasat», «National Information and Communication Hold-
ing «Zerde». The Ministry of Digital Development, Defense and Aerospace Industry of the Republic of Ka-
zakhstan, exercising the rights of ownership and use of the state block of shares of JSC «Holding «Zerde», is
the Sole Shareholder of the Company. As mentioned above, being the main participant at the forefront of the
state, it should be noted that in order to address the issue of accelerated digitalization of the Kazakh econo-
my, among other things, a separate ministry has been created: the Ministry of Digital Development, Innova-
tion and Aerospace Industry of the Republic of Kazakhstan. The Ministry is engaged in the formation and
implementation of state policy in the field of digital development of the country, in the areas of innovation,
communications, provision of public services, electronic industry, and is also engaged in the development of
e-government, coordination of the activities of the PC Government for Citizens, information security, aero-
space industry, geodesy and cartography. The mission of the Ministry is the formation and implementation of
an effective state policy in regulated areas, as well as the development of a competitive aerospace industry,
the geodesy and cartography industry, information security in the field of informatization, the formation and
provision of the development of information and communication infrastructure, innovation, scientific and
technological development of the country, effective functioning of the communication services market. Since
the establishment of JSC «National ICT Holding «Zerde» in Kazakhstan, two program documents have been
adopted for the development of the industry: «Informational Kazakhstan 2020» and «Digital Kazakhstany,
according to which the digitalization strategy of both the entire economy of the Republic of Kazakhstan in
general and public administration in particular is being implemented.

In light of the to determine the level of digitalization, it would be appropriate to use the ICT Develop-
ment Index, which characterizes the achievements of the countries of the world in terms of the development
of information and communication technologies. This indicator is calculated according to the methodology
of the International Telecommunication Union, a specialized UN subdivision that defines world standards in
the field of ICT. The index was developed in 2007 based on 11 indicators that the International Telecommu-
nication Union uses in its assessments of ICT development.

However, we are interested not only in the level of digitalization of a particular country, but in the level
of digitalization of its public sector. We believe that in this light, the e-government development index is
most suitable.

The UN Global E-Government Development Index of the United Nations (UN) is a comprehensive in-
dicator that assesses the readiness and capabilities of national government agencies to use information and
communication technologies to provide citizens with public services, it is published each two year.
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The study contains data on the level of development of e-government in various countries, as well as a
systematic assessment of trends in the use of ICT by government agencies. All countries covered by this
study are ranked based on a weighted score index for three main components:

* Degree of coverage and quality of Internet services;

* Level of development of ICT infrastructure;

* Human capital.

We have accepted the latest study published in 2020. Slightly deviating from the topic of our study, it
should be noted that the past year was in some way extreme in many respects: from extremely low oil prices
to the global COVID-19 pandemic, which, unambiguously, left its mark on the entire further development of
mankind as a whole. The pandemic announced by WHO and the quarantine regime introduced by many
countries, including the Republic of Kazakhstan, served as a kind of crash test for the economies of countries
in general, and influenced the level of their digitalization and readiness to solve global problems, in particu-
lar. This point is reflected in the «E-government. Research 2020 «(E-Government Survey, 2020).

Methods

Above, we suggested that the level of digitalization of the public sector should directly affect the level
of perception of corruption in a particular country. In support of this logical conclusion, below we carried out
a mathematical analysis and built a linear dependence of these two characteristics using the Cramer’s rule
(Table 3).

Table 3. Ranking of 19 countries in terms of corruption perception and EGDI index

No Country EGDI CPI
1 Denmark 0,9758 89
2 Korea 0,9560 61
3 Estonia 0,9473 75
4 Finland 0,9452 85
5 Australia 0,9432 77
6 Sweden 0,9365 85
7 United Kingdom 0,9358 77
8 New Zealand 0,9339 88
9 USA 0,9297 71
10 Netherlands 0,9228 82
11 Singapore 0,9150 84
12 Iceland 0,9101 75
13 Norway 0,9064 84
14 Japan 0,8989 74
15 Turkey 0,7718 41
16 Poland 0,8531 61
17 Hungary 0,7745 47
18 Mexico 0,7291 30
19 Colombia 0,7164 37

INote: Compiled by the author

Using Cramer's rule, we draw up the regression line equation, assuming a linear correlation y= o+b*x.

Let us assess the tightness of the relationship between the factors x and y by the value of the linear cor-
relation coefficient. As a result of the above, we will construct a correlation field (diagram) and a regression
line.

A preliminary analysis of the data, as well as logic, suggest that there should be a directly proportional
relationship between the level of digitalization of the country's public administration and the level of percep-
tion of corruption in its government bodies. Moreover, we assume that it can be expressed in terms of a line-
ar correlation dependence.
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To confirm or refute this hypothesis, we took data for 2020, according to the available ratings of 19
countries of the world, which occupy medium and high places in the rating of electronic government com-
piled by the UN, as well as their corruption perception indexes (Table 4).

Table 4. Coefficients calculation for the Cramer’s rule

EGDI 2020 CPI
Ne Country x) v) x"2 x*y
1 Denmark 0,9758 89 0,9522 86,8462
2 Korea 0,9560 61 0,9139 58,3160
3 Estonia 0,9473 75 0,8974 71,0475
4 Finland 0,9452 85 0,8934 80,3420
5 Australia 0,9432 77 0,8896 72,6264
6 Sweden 0,9365 85 0,8770 79,6025
7 United Kingdom 0,9358 77 0,8757 72,0566
8 New Zealand 0,9339 88 0,8722 82,1832
9 USA 0,9297 71 0,8643 66,0087
10 Netherlands 0,9228 82 0,8516 75,6696
11 Singapore 0,9150 84 0,8372 76,8600
12 Iceland 0,9101 75 0,8283 68,2575
13 Norway 0,9064 84 0,8216 76,1376
14 Japan 0,8989 74 0,8080 66,5186
15 Turkey 0,7718 41 0,5957 31,6438
16 Poland 0,8531 61 0,7278 52,0391
17 Hungary 0,7745 47 0,5999 36,4015
18 Mexico 0,7291 30 0,5316 21,8730
19 Colombia 0,7164 37 0,5132 26,5068
Summary 16,9015 1323,00 15,1506 1200,9366
average 0,8896 69,6316

Note: Compiled by the author

The parameters a and b of linear regression are calculated as a result of solving a system of normal

na +bZn:xi = Zn:yi;
) i=1 ) i=1 ) )
ain +I)Z:xl.2 = le.yi
i=1 i=1 i1

Table 5. Solving a system of normal equations a and b

equations for a and b:

d= 19 16,90 2,20
16,90 15,15
di= 1323,00 16,90 -253,43
1.200,94 15,15
d2= 19 1 323,00 457,11
16,90 1200,94
Note: Compiled by the author

Then, a=d1/d=-115,2;
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Results and discussions
The calculation results are shown in the Figure 1.
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Figure 1. Correlation between the development of e-government and the level of perception of corruption

Note: Compiled by the author

The results obtained can be interpreted as follows: if the e-government development index changes by 1
unit, the corruption perception index will change by 207.78 units. At the same time, the R* indicator, equalto
0.8256, indicating a high correlation between the two indices we have taken. Consequently, our hypothesis
about a high direct relationship between the e-government development index and the corruption perception
index is confirmed.

Conclusion

When performing the analysis, the most relevant data available to date was used: the e-government de-
velopment index was compiled as, the corruption perception index as of 2020. However, in our opinion, de-
spite the confirmation obtained as a result of the analysis of the previously put forward assumption about the
direct and high correlation of these two indicators, it is more correct to talk about the delayed effect of the
level of e-government development on the level of perception of corruption in a particular country, since in
addition to the direct effect, digitalization of the state sector hides much deeper effects, ranging from opti-
mizing the costs of maintaining the state apparatus of employees to other endless opportunities for counter-
ing corruption, which, in our opinion, is perhaps the most important failure of the state. This effect of digital-
ization and the digitalization of the public sector are for further studies. It should be noted that, despite the
active dynamics of different countries in terms of the level of e-government development (for example, Ka-
zakhstan and Russia), the countries in the top dozen in this rating have practically not changed, as well as
their level of perception of corruption. At the same time, it should be understood that the period of time of
two and a half decades (the approximate time of existence of digitalization) is relatively short for global
changes in the level of perception of corruption and a fundamental change in it.
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A.A. Kyanannes

MemiekeTTik 6ackapyanl nudpiaanabipy Kazakeran Pecnyosukacbinaa copidoaiiac
KeMKOPJIBIKKA Kapchl ic-KMMBLIABIH Heri3ri KaFnAaThl peTiHae

Anoamna

Maxcamor: 1udpnanasipyablH €31 )KoHE MEMJIEKETTIK CEKTOPbI HU(PIaHABIPY jkahaHIBIK ©3€KTi TpEeHA OOJIBII
TaObUIA Bl ATan alTKaHNIA, OTKCH KAPaHTHUH/IK XKbUIIAH KeHiH, MEMJICKECTTIK KbI3METKepiep KoOiHece KAIBIKTHIKTaH
JKYMBIC icTeyre MaxOyp Oommel. Mymkin, Oy Ka3zakcTaHHBIH ChIOaiiyiac KEMKOPIBIK JOPEKECIHIET1 KaFaalbIHbIH
)akcapy cebenrepinid Oipi mbFap. Ockl 3epTTEYIiH MaKcaThl MEMJIEKETTIK Oackapymbl UGPIaHIbIpy JACHTeHi MEeH
chI0aiac JKeMKOPIBIKTH KaObUIAay ACHTeH1 apachlHIaFbl OaIaHBICTHI AHBIKTAY OOJIBIIT TaOBIIAbI.

Qoici: JlepekTepai eHIEY XoHE Kylerney Ke3iHIe TONTay MoHe XKIKTey omicTepi, COHIal-aK MaTeMaTHKAaJbIK
MOJEIBACY 9AiCTepi MaiIaTaHbIIIbI.

Kopuvimuinoei: Ceibaiinac ;xeMKOPIIBIK JKoHE NU(PIaHABIPY TapUXbIH 3epAeiey Ke3iHae MEMIICKETTiK OacKapyabl
IUpPIAHIBIPY ACHTEi )KOFAPHI eIIep Chibaiiiac )KEMKOPJIBIKTHI KaObLUTAAay HHACKCI OOMBIHIIA KAKCHI MMO3UIHsIIApFa Ue
eKEHJIIr aHBIKTANABL. 3epTreyai Oactamac OYpBIH, aBTOP OCBHl €Ki CHIATTAMaHBIH apachlHAA >KOFaphl Typa
MPONOPIIMOHAT TOYEIIUTIKTIH OOIYBI Typallbl IOTHKAIBIK THIIOTE3aHBI aJFa TAPTTHI, OHBI pacTay YIIiH MAaTeMaTHKAJIBIK
tanmaynsl (Kpamep omici) konnanrad. EH angsiMeH, eki KYOBUTBICTBIH TTalija OOMYBIHBIH aIIFalIKbl COTTEPIHEH OacTar
chI0aiiac JKEMKOPIIBIK ITeH U(PIIaHABIPYIBIH JaMybIHa KBICKAIIIA IOy YKaCaJIIbL.

Tyorcoipvimoama: 3eptrey HoTKeciHAe R2  kodddunmentinin 0,8988-re  KaThIHACHI aHBIKTAIIBI, OYII
KaObUTIaHFaH TUTIOTE3aHbl pacTaubl. backama aiTkaHga, MEMJICKETTIK OacKapyabl IUPPIaHABIPYIABIH KOFAphl TSHT el
chIbaiiac JKeMKOPIBIKTH KaObUIAAY WHACKCIHIH KOPCETKIMITEPiH KaKcapTyFa MyMKIHIIK Oeperti.

Kinm co3dep: 1mmdpnanaplpy, cbiOaiyiac JKEMKOPJBIK, MEMIICKETTIK Oackapynbl mH(piaHmsipy, chibaniac
KEMKOPJIBIKTBI KaObLJIIay HHACKCI, aKIapaTThIK-KOMMYHHKALUSUTBIK TEXHOJIOTHSIAP.

A.A. KyananueB

Hudposusanusi rocy1apcTBEHHOr0 YNPaBJIeHUA KaK OCHOBHOI NPUHIIUII IPOTHBOAEHCTBHUS
xoppynuuu B Pecny6sinke Kazaxcran

Annomauyus

Lenv: ludposuzanus cama mo cede W MUGPOBH3AIMSI TOCYJAPCTBEHHOTO CEKTOpa — TIO00AIBHO aKTyalbHBIH
TpeHa. B ocoGeHHOCTH Mocie MpouIeIero KapaHTHHHOTO Toja, KOT/Ia TOCYIapCTBESHHBIN TIepCOHAN OOJBIICH YacThIO
BEIHYXKICH OBLI paboTaTh yHaleHHO. BO3MOXXHO, 3TO OJHA W3 NPUYMH yiydlieHds no3uiuu Kazaxctana B
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KOPPYNIMOHHOM paHXHPOBaHMU. L{eNbl0 JaHHOTO HCClIeT0BaHUs SIBISICTCS BHISIBICHHUE CBSI3H MEXKILy YPOBHEM HU(PO-
BU3aLlUU FOCYJAapPCTBEHHOTO YIPABICHUS U YPOBHEM BOCIPUATUS KOPPYILIUU.

Memoour: IIpu 00paboTKe U CHCTEMATH3aIMU AaHHBIX HCHOIb30BAICh METObI TPYIIUPOBKH U KIacCU(UKALINH,
a TaK)K€ MaTeMaTHYECKOTO MOJICITMPOBAHHS.

Pesynemameor: Ilpyn M3ydeHNN UCTOPUU KOPPYHIMU U HU(POBU3ANUHU OBIIO BBIABIEHO, YTO CTPAHBI C BBICOKUM
YPOBHEM IHU(POBU3ALNH TOCYAAPCTBEHHOTO YNPABICHUS 3aHIMAIOT XOPOIINE MO3UIMH 110 WHICKCY BOCIIPHUATHSA KOP-
pyrmuuu (MBK). Tlepen mauanom uccie0BaHUsS aBTOP BBIIBHHYJ JIOTHYECKYIO TUTIOTE3Y O HAJTUYHUU BHICOKOW TPSIMO-
MPOTIOPIMOHANBHON 3aBUCUMOCTH MEXIy 3TUMH IBYMs XapaKTEpPUCTHKAMH, AJISI MOATBEP)KICHUS KOTOPOH OBLI MpH-
MeHEH MareMmaTndeckuii anann3 (Meron Kpamepa). IIpeskne Bcero, ObII 1aH KpaTKuii 0030p pa3BUTHSI KOPPYNLHMH U
uQpoBU3anNY, HAYMHAS C IEPBBIX MOMEHTOB BOSHUKHOBEHHUS 00OHX SIBIICHHH.

Buisoowvr: B pesynbrare uccnenoBanus Oblia oOHapyxeHa Koppessiius ¢ kodpduunentoMm R2, pasHbm 0,8988,
YTO TOATBEPAMIO INPHHATYIO THIOTE3y. [pyrMMH CIIOBaMH, BBICOKHH ypOBEHb IH(POBU3ALMU T'OCYAAPCTBEHHOTO
YIpaBJIECHUS MO3BOJIAET YIyULINTh NOKA3aTeNH UHAEKCA BOCIPUATHS KOPPYILUH.

Knrouesvie cnosa: nndpoBusaiys, Koppynuus, uGpoBU3aIUsI TOCYJAPCTBCHHOTO YIIPABJICHUS, UHICKC BOCIPHU-
SITUSL KOPPYIIXH, HHPOPMAITMOHHO-KOMMYHHUKAIIIOHHBIE TEXHOIOTHH.
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