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Improving the scientific support for strategic planning
in the Republic of Kazakhstan

Abstract

Object: The article discusses the features of scientific support for strategic planning in the Republic of Kazakhstan,
which are necessary conditions for solving problems in the field of building the digital economy of Kazakhstan. Strategic
planning in all hierarchical structures of government, both at the national and territorial, sectoral levels, in the activities
of absolute common companies and business organizations. In accordance with strategic planning, all the coordinates of
the entire state planning system.

Methods: Authors and analytical materials based on educational, scientific, technical and innovative processes that
lead to Kazakhstan. Based on the construction of regression models, it was found that the number of organizations en-
gaged in research and development, and the volume of government spending on higher and postgraduate education affect
the volume of internal research and development costs.

Findings: It is recommended to improve scientific support for the realization of educational government program.

Conclusions: In the process of the study, conclusions were drawn and recommendations were given, a way to pro-
vide assistance in providing a more advanced system of scientific support for strategic planning, necessary for solving
urgent economic and social problems of the Republic of Kazakhstan.

Keywords: science, scientific support, education, strategic planning, management, globalization, scientific and tech-
nical process, R&D — research and development organizations.

Introduction

Over the past decade, significant changes have taken place in the post-Soviet space in the organization of
management and planning of scientific support: a legal framework has been formed, a departmental approach
to managing educational institutions is being overcome, the interaction of state and public forms of education
management is emerging, and the role of associations of educational institutions is growing. A new approach
to understanding modern education has been formed in society, based on its quality and the introduction of the
latest innovative pedagogical technologies. Education has become one of the main state priorities of many
countries that are striving to create a flexible mobile higher education system that meets new requirements in
the face of global competition.

In accordance with the Message of the President of Kazakhstan N.A. Nazarbayev to the people of Ka-
zakhstan “Strategy 20507, technological discoveries are fundamentally changing the structure and needs of
world markets. Digital and nanotechnology in various industries and fields of activity, robotics, regenerative
medicine and many other achievements of science will become commonplace, transforming not only the en-
vironment, but also the person himself (Strategy 2050, 2012). For Kazakhstan, this becomes especially relevant
when the influence of integration processes and involvement in the global economic system are strengthened.
Public administration in the field of scientific support is faced with certain difficulties and changes caused by
the processes of digitalization and globalization of educational services. The current stage of development of
scientific support is characterized by a particular intensity of transformations, equally affecting the organiza-
tional and managerial structures of education, its purpose and content, teaching methods and technologies,
funding sources and mechanisms, as well as the conditions and forms of educational, scientific and industrial
cooperation. This indicates that the development of human capital is a decisive factor in the implementation
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of tasks on the path to building a digital economy. Despite the significant achievements that the Republic of
Kazakhstan has been able to achieve in the field of science in recent years, global competition poses for the
state in the field of education absolutely specific, and often new tasks, which must be solved so that Kazakhstan
remains a full-fledged, independent and respected member of the world community.

The strategic interests of Kazakhstan require increasing the competitiveness of the domestic economy
and comprehending the fact that at the present stage, the quality of the country's human resources is, along
with innovation and investment activities, the key factors in transforming the domestic economy into the post-
industrial stage (Pupysheva, 2014).

The author of this article has identified a hypothesis about the influence of the volume of internal R&D
expenditures on the number of organizations carrying out R&D and the amount of government spending on
higher and postgraduate education. In this regard, the development of the intellectual potential of youth through
improving the quality of education is one of the main priorities of the state policy of the Republic of Kazakh-
stan, since globalization, radical changes taking place in the world have a great impact not only on the devel-
opment of material, technical and scientific-theoretical foundations of social progress, but also on the socio-
political and ideological processes, the formation of a progressive and free social consciousness.

The need to assess the effectiveness of the implementation of strategic and program documents is asso-
ciated not only with control, but also helps to focus the attention of performers on achieving specific results,
analyze existing trends, ensure timely adjustment, and gain public confidence by publishing the results of
activities (State program, 2016).

Literature Review

The system of state strategic planning and forecasting is a tool for forming long-term priorities of the
state’s activity, implementing global and large-scale tasks, ensuring the coherence of the plans of the central
and regional authorities, local authorities, linking decisions made in the process of state strategic management
with budgetary restrictions for the medium and long term. In the short time after independence, Kazakhstan
achieved effective results in its economic and social development, thanks to the use of strategic planning in
the public administration system (Yuvitsa, 2015, 247).

In the article of Mironov A.V. “Education as a sphere of public policy”, it was noted that state educational
policy is the directing and regulating activity of the state in the field of education, carried out by it to achieve
the corresponding strategic goals and objectives of national and global importance (Mironov, 2012, 29).

The field of science is an essential part of the national heritage, a fundamental resource for the country's
economic and social transformations. The scientific potential largely determines the country's place in the
world community, the prospects for competition in the foreign market, and the possibilities in solving its in-
ternal problems (National Science Report, 2018, 3).

In his publications, Petrenko E.S., Koroleva A.A. give an assessment of education as a factor in the de-
velopment of a creative economy from the point of view of a marketing approach, where the education sector
should be more focused on creating a creative class that can make money on new ideas. The lack of a creative
class is the main cause of the economic crisis (Petrenko et al., 2019, 325).

In the scientific publications of such researchers as Borbasova Z.N., Sedlarsky T., Bezler O.D. an analysis
of the modern interaction of the labor market and vocational education in Kazakhstan is presented, where it is
noted that in providing the country's economy with a key resource, highly qualified personnel, a large role is
given to the effective interaction of the labor market and higher education institutions, the integration of their
main goals and objectives. Errors in the market coordination of these most important subsystems of the market
lead to irreversible economic losses and negative social consequences, since under the market conditions the
development of the economy and the country's competitiveness is largely determined by high-quality human
capital (Borbasova et al., 2019, 105).

Analyzing the general trends in the financing of research and development in foreign countries, we note
that due to the increase in their importance in the socio-economic development of countries, the total aggregate
expenditures on research and development also tend to increase. At the same time, an increase in total spending
on science was observed in some countries even during the crisis period (Maass, 2013).

A distinctive feature of financing research and development in leading foreign countries is that it is im-
plemented to a large extent at the expense of the private sector. In terms of the share of private spending on
research and development, the undisputed leaders are Japan (76.5 %), South Korea (74 %), and China (74 %).
The top ten also includes Taiwan (72.5 %), Switzerland (68 %), Finland (67 %), Germany (66 %), Australia
(62 %), Belgium and Denmark (60 % each), USA (58 %) (Gulbrandsen et al., 2015, 343).
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One of the highest and at the same time steadily growing from year to year are total spending on science
in Switzerland (despite the relatively low level of government spending on research and development) (Locke
et al., 2012, 705).

Scientific and technical policy, being the most important part of state economic policy, is independent
and represents a dynamic tool of state management and entreprencurship (Belyakov et al., 2019, 657).

You can consider the various strategic planning tools necessary for scientific support. If we consider this
from the point of view of providing quality higher education, we can consider the process of implementing an
interactive tool for compiling a digital curriculum, which was developed at the University of Utrecht. The tool
was designed to assist academic developers and supervisors in practical discussions of the aforementioned
issues and to facilitate the processes of improving the coordination of curricula and the visibility of learning
paths for teachers and students. An online mapping tool offers a smart but comprehensive overview of the
learning path in the curriculum (Wijngaards-de Meij et al., 2018, 219-231).

The lack of empirical research in the field of scientific support, as well as the theoretical contribution that
helps us better understand the role and importance of this study by conducting research and sharing not only
success stories, but also failure reports (Bolander et al., 2020, 1-4).

Thus, it can be concluded that the role of higher education and its “contribution” to the country's economy
is the primary lever of economic growth. This is confirmed by the studies of many both domestic and foreign
researchers, as well as programs and development strategies at the legislative level. So, for example, A.A. Bu-
lasheva, T.A. Kusainova, assess the impact of investment in education on the development of human capital
and its impact on economic growth (Bulasheva et al., 2019, 41-48).

The implementation of the “Kazakhstan-2050 Strategy” and the task of joining the “thirty” of the ad-
vanced countries of the world require the mobilization of the scientific and research potential of the country,
the implementation of international research and their wide practical implementation (Strategy, 2012).

In recent years, Kazakhstan has been taking active steps at the state level to solve the tasks to create a
knowledge-based economy of the country. Further implementation of the Law “On Science” is carried out,
which defines a new model of science management, which is maximally adapted to international best practice
(Borbasova et al., 2019).

The Law “On Commercialization of the Results of Scientific and (or) Scientific and Technical Activities”
(October 31, 2015 No. 381V) and the State Program for the Development of Education and Science for 2016—
2019 (March 1, 2016 No. 205), adopted in 2015-2016 They are aimed at developing new mechanisms for the
interaction of science and business, increasing the effectiveness of scientific research, their focus on practical
implementation, ensuring the introduction of high-tech technologies in production and stimulating the entre-
preneurial sector to participate in scientific projects (Maass, 2013; Gulbrandsen et al., 2015).

In the world community, the role and importance of education in recent times are considered as the main
factor in socio-economic progress. As noted by specialists from the Organization for Economic Co-operation
and Development (OECD), “the rate of basic long-term economic growth in OECD countries depends on
maintaining and expanding the knowledge base. The comparative advantages of countries are less and less
determined by the wealth of natural resources or cheap labor and more and more by technical innovations and
the competitive application of knowledge. Economic growth today is as much a process of accumulating
knowledge as a process of accumulating capital” (Locke et al., 2012).

In the Republic of Kazakhstan, 386 organizations were engaged in research and development in 2017 (in
2016 — 383 organizations) (Figure 1) (Belyakov et al., 2019).

e T 386 "384"'}',';'3'5'2)'"3'760_01su
R*=0,2915

2013 2014 2015 2016 2017 2018

Figure 1. The number of organizations p erforming research and development
in the Republic of Kazakhstan for the period from 2013-2018, units

Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2018. //www.stat.gov.kz
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If we consider the number of organizations performing research and development in a regional aspect,
then the situation is as follows (Table 1) (Belyakov et al., 2019).

Table 1. The number of organizations performing research and development in the regional aspect for the period from

2013-2018, units

Region 2013 2014 2015 2016 2017 2018
Akmola 12 11 11 9 11 11
Aktobe 13 1 14 14 16 16
Almaty 10 13 11 10 11 9
Atyrau 8 9 10 11 10 10
East Kazakhstan 29 30 30 35 34 35
Zhambyl 9 11 11 11 11 9
West Kazakhstan 9 9 7 8 8 10
Karaganda 23 31 32 33 29 28
Kostanay 13 13 14 13 14 12
Kyzylorda 6 6 8 10 8 7
Mangistau 7 7 5 7 6 6
Pavlodar 10 11 9 10 11 14
North Kazakhstan 3 3 4 5 5 5
Turkestan 3 5 4 5 6 6
Astana city 52 59 53 55 62 60
Almaty city 122 148 152 133 131 135
Shymkent city 12 12 15 14 13 11
Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2018. //www.stat.gov.kz stat.gov.kz

According to table 1, an increase in organizations occurred in the East Kazakhstan, West Kazakhstan and
Pavlodar regions and the city of Almaty. A decrease in the number of scientific organizations occurred in seven
regions of the country, such as Almaty, Zhambyl, Karaganda, Kostanai, Kyzylorda and the cities of Nur-Sultan
and Shymkent (National Science Report, 2018, 6).

Almaty continues to be the main scientific center of the Republic of Kazakhstan. In 2018, 135 organiza-
tions, or about a third of all scientific organizations in the country, were engaged in scientific research and
development in Almaty.

The public sector, including institutions funded by the state budget, was represented by 103 organizations
in 2018. Over the past four years, this sector has been constantly growing.

The number of organizations in the business sector, including organizations whose main activity is related
to the production of products or services for sale, increased by 3 units compared to 2017, but remained un-
changed compared to 2016 (Table 2) (Belyakov et al., 2019).

Table 2. The number of organizations performing research and development by sector of activity for the period from
2013-2018, units

Region 2013 2014 2015 2016 2017 2018
In total, including: 341 392 390 383 386 384
— government sector 78 101 94 100 101 103
— sector of higher professional education 112 105 103 103 99 95
— business sector 110 149 154 149 146 149
— non-profitsector 41 37 39 31 40 37
Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2018. //www.stat.gov.kz stat.gov.kz

The higher education sector (95 organizations) includes universities, institutes, academies and other in-
stitutions of post-secondary education, regardless of the source of their funding and legal status; research in-
stitutes, experimental laboratories and clinics, which are managed by higher education institutions. The small-
est number of organizations is represented in the non-profit sector of science, which includes legal entities
funded by private non-profit organizations — 37.
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Regarding the types of organizations, a generally stable nature of development can be noted. Only in
comparison with 2016, the number of universities decreased by 4 units, the number of research institutes also
tends to decrease (Figure 2) (Belyakov et al., 2019).

392 390 383 386 384
y=0,7143x2- 6,2857x + 398

245 237 230
225 197

&9 90 93 89 89

2014 2015 2016 2017 2018

mmmmm Universities mmmmm Research institutes
Total e Other organizations
[Monnunomuanshas (Total)

Figure 2. The number of organizations engaged in research and development by type
in the Republic of Kazakhstan for the period from 2013-2018, units

Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2018. //www.stat.gov.kz

For 2017-2019, the decision of VNTK approved new priorities for the development of science in Ka-
zakhstan:

— Scientific foundations of “Mangilik el” (education of the XXI century, fundamental and applied re-
search in the field of humanities);

— Energy and engineering;

— Rational use of natural resources, including water resources, geology, processing, new materials and
technologies, safe products and structures;

— Information, telecommunication and space technologies, scientific research in the field of natural sci-
ences;

— Sustainable development of the agricultural sector and the safety of agricultural products;

— National Security and Defense;

— The science of life and health.

The main criteria for selecting priority areas:

— compliance with the priorities of the country's socio-economic development, the Strategic Plan for the
Development of the Republic of Kazakhstan until 2050, the State Program for Industrial and Innovative De-
velopment of the Republic of Kazakhstan for 2015-2019, the State Program for the Development of Education
and Science for 2016-2019;

— compliance with world trends in the development of science; — the availability of personnel and ma-
terial and technical potential;

— compliance with the interests of national security;

— the possibility of commercializing research results for subsequent use in innovative development.

In accordance with these new priorities, in 2018 a new competition of scientific projects for grant financ-
ing for 2018-2020 was held in the republic (Figure 3) (National Science Report, 2018, 27).

Two priorities dominate in the number of applications submitted for the contest of the Ministry of Edu-
cation and Science of the Republic of Kazakhstan: “Rational use of natural resources, including water re-
sources, geology, processing, new materials and technologies, safe products and designs” — 134 applications
(33 %) and “Scientific basis” Mangilik el” (education of the 21st century, fundamental and applied research
in the field of humanities) — 94 (23.2 %). The following are: “Life and health sciences” — 72 (17.7 %);
“Information, telecommunication and space technologies, scientific research in the field of natural sciences” —
55 (13.5 %); “Energy and engineering” — 38 (9.4 %); “National Security and Defense” (without secrecy
stamp) — 13 applications (3.2 %) (National Science Report, 2018, 27).
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Mangilik el 1299
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Figure 3. Distribution of grant funding applications for 2018-2020
in the context of priority areas for the development of science

Note — Compiled on the basis of the source: National report on science — Astana, Almaty, 2018. — 27 p.

According to operational data, in 2017, the share of domestic R&D expenditures in GDP amounted to
0.13 %, which is lower than in 2016 (0.14 %). The ratio of production of goods and production of services to
GDP in 2017 amounted to 36.0 % and 57.9 %, respectively (Wijngaards-de Meij et al., 2018, 53).

Thus, the goals of Kazakhstan regarding the education system are clearly reflected in a number of political
statements that link scientific support, that is, education, with the broader goal of becoming one of the leading
nations of the world. Three of these statements have a direct impact on the provision of quality higher education
by Kazakhstan:

— Strategy — 2050, which highlights the critical role of higher education in the process of preparing a
skilled workforce;

— The State Program for the Development of Education (GPRO) for 2011-2020 (2010) and the State
Program for the Development of Education and Science for 2016-2019. (2016) the Ministry of Education and
Science of the Republic of Kazakhstan, which emphasize (among many other statements) the need to prepare
students and undergraduates to meet the needs of industrial and innovative development, the importance of an
independent assessment of the qualifications of graduates and the importance of integration into the European
higher education space;

— Plan of the nation: 100 specific steps. The main points of this document are the creation of a group of
ten leading higher education institutions that will receive additional resources and autonomy with the aim of
possible transfer of their experience to other higher education institutions, the gradual elimination of central-
ized education management and the introduction of English as a widely used language of instruction.

The goals set out in these documents are ambitious, but often, in the first place, contribute to improving
quality. They include the desire to be included in the “top 30 countries” in the Global Competitiveness Index
(GIC) and the appearance of two of their higher education institutions in the top row of international university
rankings.

According to the UNESCO Institute for Statistics (UIS) database, over the years of independence of Ka-
zakhstan, a consistent development of the country's education system has been observed. Revenues from oil
and gas exports gave a powerful impetus to economic development and made it possible to invest in improving
the education system. But the issue of financing higher education remains critically important (Figure 4) (Bo-
lander et al., 2020).

In addition to state financing and own funds, scientific organizations use such sources as loans and loans
of banks, foreign investments, loans of non-banking legal entities (except for development institutions).

Today, in Kazakhstan, the share of expenditures on science is on average 0.2 % of the country's GDP,
while the UNESCO International Academic Committee recommends that the share of expenditures for devel-
oping countries be at least 1-1.5 % of GDP. For example, in Japan this figure is 3.3 % of national GDP, in the
USA — 2.8 %, in Germany — 2.5 %, in China — 1.4 %, in Russia — 1.3 %. In almost all regions of the
Republic of Kazakhstan, we can observe an increase in domestic R&D expenditures, with the exception of
Zhambyl, Kostanai, Kyzylorda, and Pavlodar regions (Table 3).

Cepusa «3koHoMuka». Ne 1(97)/2020 159



R.B. Zhashkenova, G.N. Nakipova et al.

y =290,66x2 + 6800,8x - 4804,8

200120022003 2004 2005200620072008 200920102011201220132014201520162017

Higher and postgraduate education

B Technical and vocational education

R? = 0,9843
187986 043
144514 .1
126243 141262 140037
oo AT 1V | o
ors X 1 1 1 Lt = 1690,9x 14918
iR B I | " Re= 09668

Figure 4. Dynamics of indicators of public spending on education in the Republic of Kazakhstan, million tenge

Note — Compiled from the source: UNESCO Institute for Statistics (UIS) database data, http://data.uis.unesco.org2017

Table 3. Internal R&D expenditures by regions for the period from 2013-2018, units

Indicator 2013 2014 2015 2016 2017 2018
The Republic of Kazakhstan 61672.7 66 347.6 69 302.9 66 600.1 68 884.2 72 224.6
Akmola 742.5 826.7 1113.1 797.3 898.2 16943
Aktobe 559.2 7353 701.6 763.0 839.1 974.6
Almaty 1117.4 804.2 1 053.6 941.7 871.1 1121.1
Atyrau 1 880.0 1 885.7 2415.9 27533 3637.7 4494.5
East Kazakhstan 916.0 672.2 753.2 1789.2 298.5 878.2
Zhambyl 1077.0 13223 689.7 456.3 10243 731.6
West Kazakhstan 3407.7 4 048.9 3597.8 4279.1 3488.1 3508.3
Karaganda 445.3 574.0 599.2 562.1 1176.5 827.4
Kostanay 2133 266.0 235.6 613.6 506.3 301.9
Kyzylorda 50954 6 160.7 7 694.5 7 800.4 8 043.5 9 848.7
Mangistau 3353 3229 320.8 390.4 335.7 290.2
Pavlodar 209.6 236.3 2244 180.2 185.2 226.3
North Kazakhstan 2473 284.1 313.0 173.1 204.9 273.6
Turkestan 37733 3 040.6 3300.0 34754 5000.5 5319.1
Astana city 9741.2 10 187.7 13451.9 13 990.6 16 297.5 14 094.2
Almaty city 30991.0 34 030.3 31791.2 26 596.1 25357.8 26 586.5
Shymkent city 921.2 949.7 1047.4 1038.3 719.3 1 054.0
Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2018. //www.stat.gov.kz stat.gov.kz

Of the total expenditures for scientific research in 2018, more than 47 % (34 billion tenge) falls on the
own funds of organizations, state funding makes up about 45 % of the total costs, of which 73 % is for basic
research. The share of investments from other sources, including foreign, exceeds 8 % (Table 4) (Belyakov et

al., 2019).
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Table 4. Sources of financing of internal costs for research and development for the period from 2013-2018

| 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Domestic costs by main sources of financing, million tenge
The Republic of Kazakhstan 61672.7 | 66347.6 69302.9 66600.1 68884.2 72224.6
Total budget funds, million tenge 39273.3 | 43343.5 40719.1 35440.5 35979.9 32145.7
Own funds, million tenge 17836.2 | 19858.3 25356.6 26388.8 28187.6 34251.0

Other means of financing, million tenge | 4563.2 3145.8 3227.2 4770.8 4717.0 5827.9
The share of financing in total costs, %

The Republic of Kazakhstan 100 100 100 100 100 100
Total budget funds, million tenge 63.7 65.3 58.8 53.2 52.2 44.5
Own funds, million tenge 28.9 29.9 36.6 39.6 40.9 47.4
Other means of financing, million tenge 7.4 4.7 4.7 7.2 6.8 8.1

Note — Compiled on the basis of the source: Electronic resource: Data of the Committee on Statistics of the Republic of Kazakhstan
for 2013-2017. //'www.stat.gov.kz

According to data, in 2018, internal R&D expenses amounted to 72.2 billion tenge. At the same time, the
share of domestic R&D expenditures from GDP fell to 0.12 %, continuously decreasing over the past 5 years.
The current level of costs in this area is an order of magnitude lagging behind developed and even many
developing countries. At the same time, the number of organizations and enterprises engaged in R&D in 2018
decreased to 384 throughout the republic, while 10 years ago there were 438. Over the past five years, the
number of employees performing R&D has decreased by more than 3 thousand people, i.e. by 14 %.

Therefore, in the absence of adequate R&D funding and specialists in this field, one cannot expect the
construction of an innovative economy even with the creation of technology parks, incubators and other ex-
pensive infrastructure.

Among the sources of financing, there are almost no representatives of entrepreneurs representing the
real sector of the economy. At the same time, according to the OECD, at present, for European and American
companies, the share of this sector in total R&D expenditures of 60—65 % is optimal. The importance of the
source of funding was recognized by the Lisbon Strategy, whose goal was to make the EU “the most compet-
itive and dynamic knowledge-based economy”. One of the goals of the Lisbon agenda is to bring the share of
the private sector in total R&D expenditures to 2/3 of all funding. That is why the financing of research and
development in all developed countries today at 60—75 % is carried out precisely by the business sector. And,
as a result, the highest science-intensive GDP is also noted in these countries (National Science Report, 2018,
57).

Methods

Let us analyze the impact on the volume of internal expenditures on R&D of such factors as the number
of organizations engaged in R&D and the volume of government spending on higher and postgraduate educa-
tion.

We construct a regression model by adopting the following notation:

y — the volume of domestic R&D expenditures (million tenge);

x1 — thenumber of organizations engaged in research and development (units);

x> — the volume of government spending on higher and postgraduate education (million tenge).

To evaluate the parameters of the two-factor regression equation, we used the statistical data of these
indicators for the period from 2008 to 2017 (source: Committee on Statistics of the Ministry of National Econ-
omy of the Republic of Kazakhstan). As a result, the following multiple linear regression equation was ob-
tained:

¥ =139166.482 — 64.995x, + 0.299x,, R* = 0.789
(0.805) (-2.590) (4.025)

The multiple correlation coefficient is equal R = 0.889, which indicates a close relationship of the result-
ing trait with two factor traits at the same time. The coefficient of determination is equal R>=0.789, i.e. 78.9 %
of the variation of the dependent variable is explained by the regression obtained.

From the data of the regression analysis execution protocol, we have that the observed value of the Fisher
criterion is equal Fopservable= 13.155. The critical value of the Fisher criterion at the level of significance a = 0.05
and the number of degrees of freedom ki=m =2, ka=n—m — 1 =7 is equal Fersica (0.05; 2; 7) = 4.737. Since
Fobservable > Fleritical (13.155 > 4.737) then, the obtained regression equation is statistically significant and reliable.
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We will check the significance of individual parameters of the obtained regression equation using Stu-
dent's t-test. In the regression model, ¢-statistics for the corresponding coefficients are indicated in parentheses.
Comparing the absolute values of the observed values of #-statistics with a critical value Zitica = 2.365 (at the
significance level a = 0.05 and the number of degrees of freedom k =n —m — 1 =7), we can conclude that the
regression coefficients will be statistically significant, but the free term will not.

Results

The analysis of the obtained regression coefficients shows that:

— with an increase in the number of organizations carrying out R&D by 1 unit, the volume of internal
R&D expenses decreases by 64.995 million tenge;

— an increase in government spending on higher and postgraduate education by 1 million tenge, entails
an increase in domestic spending on R&D by 0.299 million tenge.

As S.V. Anoshin, currently such a task has become the modernization of the higher education system in
order to meet the requirements of the global trend of transition to a knowledge economy, where the conditions
for the necessary modernization are the creation of a real competitive environment in this sector of the national
economy (Bulasheva et al., 2019, 38).

The Government of Kazakhstan plays a very important role in the development of scientific support and
the country's education and training system:

— The executive branch in the person of the government determines the basic educational strategies and
develops key initiatives, such as the network of Nazarbayev Intellectual Schools, which educate gifted stu-
dents. The government also monitors progress towards the goals of the education strategy;

— The Ministry of Education and Science of the Republic of Kazakhstan (MES RK) manages, implements
and supervises work in the field of education, science, protection of children's rights and youth policy;

— The Ministry of Education and Science of the Republic of Kazakhstan has several subordinate organi-
zations that work in specific areas (for example, ensuring quality guarantees, statistics or managing interna-
tional projects). For example, the Information and Analytical Center provides analytical support to the Ministry
of Education and Science of the Republic of Kazakhstan and is responsible for various projects, such as inter-
national projects of the Ministry (including educational system reviews such as this). The National Center for
Continuing Education (Orleu) provides a second example. He is responsible for developing and providing
professional development opportunities for teachers and school leaders.

— The Ministry of Education and Science of the Republic of Kazakhstan reports to the Administration of
the President of the Republic of Kazakhstan, assesses the performance of the Ministry of National Economy
of the Republic of Kazakhstan (MNE of the Republic of Kazakhstan) and monitors budget execution by the
Ministry of Finance.

Discussions

When reviewing the statistical analysis of legislation in the field of education and science, it should be
noted that there is a tendency to increase the intensity of adoption of legal acts that amend and supplement the
Law “On Education”, which is a characteristic feature of the development of the modern educational system
at this stage, as well as scientific support in Kazakhstan.

Scientific publications are a measure of the quality and effectiveness of individual scientists and research
teams, as well as a criterion for comparing the position of countries in global science. This was made possible
largely due to the access of researchers and administrators of science from different countries to the resources
of information market leaders. At present, about 300 Kazakhstani universities and research institutes have the
opportunity to use relevant scientific information concentrated in the foreign resources of the largest companies
Clarivate Analytics, Elsevier, Springer.

The education system is called upon to carry out its transformative functions, where all the links in the
education system are in interaction and interconnected with each other. This objectively contributes to the
integrity of the system, its unity. Therefore, it is necessary to improve the training of highly qualified special-
ists, offering to go beyond formal education, improve management and strengthen the formation of profes-
sional skills, taking into account the development of small and medium-sized businesses.

Conclusions
The tasks of developing scientific support, as in many other industries, are inextricably linked with the
digitalization process. Of course, in order to achieve results, it is necessary to create specialized centers of
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competence. This requires systematic measures to organize training taking into account the new employment
structure and, accordingly, improving the quality of education.

The author of the article revealed how the number of organizations engaged in research and development
and the volume of government spending on higher and postgraduate education affect the volume of internal
research and development costs. Also, in the process of research and analysis, conclusions were drawn and
recommendations were made that could contribute to the improvement of an effective, more advanced system
of scientific support for strategic planning, necessary for solving urgent economic and social problems of the
Republic of Kazakhstan.

The foreign experience of improving the quality of training was studied. So, in higher education, for
example, in the USA, organizational development grew out of the “movement for quality rooted in work to
improve the quality of work, productivity and improve educational processes (Sutherland, 2018, 264).

Thus, improving the quality of training qualified personnel adapted to the digital economy is the basis for
the future well-being of the population and society as a whole, as qualified employees are the intellectual
competence qualifier for the modern economy of the Republic of Kazakhstan.

The results of the analysis indicate that in order to transition to “sustainable innovative development” in
the future, Kazakhstan needs to combine the development of breakthrough technologies with a concentration
of efforts on “industrial and innovative development”. It is breakthrough technologies that will be the main
factor in Kazakhstan joining the group of technological leaders. In this regard, by 2030, Kazakhstan should
expand its niche in the global market for scientific support and bring to the logical conclusion a number of
initiated projects. For this, it is necessary to combine the efforts of participants in educational, scientific, tech-
nical and innovative processes that ensure the further progressive development of domestic science and the
introduction of its results in the real sector of the national economy.
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Kazakcran Pecny0ukacbIHAaFbI CTPAaTerHSJIBIK KOCTIAPJIAYAbI
FBUIBIMH KaMTaMAachl3 eTy/i KeTiJaipy

Anoamna

Maxcamupl: Makanana agaM KalmUTaJIbIH JAMBITYIaFbl 0aCKapyIbIH KaXKETTI Kypabl xkoHe KazakcTaHHBIH ITUQPITBIK
SKOHOMHMKACHIH KYPY JKOJBIHIAFBI MiHACTTEPII iCKe achIpyAbIH mentymri GakTopsl 606 Ta0buaThiH KazakcTan Pec-
My ONUKaCkIHAAFBI CTPATETHSIIBIK KOCTIapIIayAbl FUTBIME KOJIIay epeKIIesikTepi KapacTepuras. JKahannaHy sxoHe en-
IIiH ONEeMAIK PKOHOMHKaFa WHTETpaIlsUIaHy KaFgalbIHIa CTPATETHUSUIBIK KOCHApIay YITTHIK 0acKapyIblH HepapXus-
CBIHJIA YITTHIK KOHE ayMaKThIK, CaJaJIbIK JeHTeiep e, YITTHIK KOMIIaHUIIap MEH OM3HEC YIHBIMIaphIHBIH 0achIM KoTI-
IIUTITiHIH KBI3METiH/IE KOJTaHbUIa sl Makaaga cTpaTeTusIIbIK JKocTapiay ic )y3iHae OyKija MEMIICKETTIK XKocapiiay
JKYHeCiHiH 0acThl yisecTipymrici 6ona 6acTaraHbl Typalibl Al THIIIFaH.

Ooici: KazakcTanna OTaHIBIK FEUIBIMHBIH TaMYBIH )KOHE OHBIH HOTHXKEIICPiH YITTHIK YKOHOMHKAHBIH HAKTHI CEKTO-
pBIHA CHTI3YIi KaMTaMachl3 €TeTiH OuniM Oepy, FRUIBIMH-TCXHUKAIBIK JXOHE WHHOBAIMSIIBIK YPAICTEpre HETi3NEeNTeH
CTPATETUSUIBIK, KOCTAPJIay bl FEUTBIMU TYPFBIIAH KAMTAMACKI3 €Ty TallaHFaH. PerpeccHsIbiK MOAEIbIIH KYPBUTBICHIHA
CYW#eHe OTBIPHII, aBTOPIAP FHUTBIMU-3EPTTEY KYMBICTAPBIMCH aifHAIBICATHIH YHBIMIAP IBIH CAHBI MCH KOFAPHI )KOHE KO-
Fapbl OKy OpHBIHAH KeHiHT1 O17iM Gepyre »yMcanaThlH MEMJICKETTIK IIBIFBIHIAPIBIH KOJIeMi 3epTTeyJiep MEH a3ipieme-
JIEpIiH iITKi IIBIFBIHAAPBIHBIH KOJIEMiHe Kajai ocep eTeTiHi aliblll KOPCETKEH.

Kopvimuinovl: Makanama MeMIIEKeTTiK OimiM Oepy OarmapiaMachlH iCKe achIPBUTYABI FHUIBIMH KaMTaMachl3 €Tyl
KaKcapTy OOMBIHIIIA YCHIHBICTAP KaCaJFaH.

Tyorcoipvimoama: 3epTrey 6apoicbiHna Kazakctan PecmyOmnkachiHBIH 63€KTi 9KOHOMHUKAJBIK XKOHE dJICYMETTIK M-
ceJIeNiepiH MIenTyTre KaXXeTTi CTPATETUSIIBIK JKOCTapiiay IbIH FRUTBIME THIMTI KETUIIPIITeH )KYHEeCiH KaKcapTyFa bIKIaT
€Te aJaThIH TYXKBIPBIM/IAp KacalIFaH KoHE YChIHBICTAp OepiireH.

Kinm ce30ep: ¥ouIbIM, FRUIBIMU KaMTaMachl3 €Ty, OUTIM Oepy, CTpaTermsuIblK Kocmapiay, 6ackapy, kahanmany,
FBUTBIMUA-TEXHUKANBIK Ypaic, F3TKT — FeUTbIME 3epTTey KOHE TOKIpUOETiK KOHCTPYKTOPIBIK TajaaMaap.
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P.b. Kamkenona, I'.H. Hakunosa, U.B. lenucos, A.T. OmapoBa, A.A. JlerocraeBa

CoBeplIeHCTBOBaHHE HAYYHOT0 00ecniedeHHsI
cTpaTerm4eckoro miaHupoanus B Pecnybsmmke Kazaxcran

Annomauus

I]env: B cTaThe paCCMOTPEHBI OCOOCHHOCTH HAYYHOTO 00ECIICUSHNUS CTPATETHUECKOT0 IIIAHUPOBaHus B PecryOmrke
KazaxcTaH, KOTOpbIE SIBJISIOTCS HEOOXOAMMBIM HHCTPYMEHTOM YIIPABJICHHS B Pa3BUTHU YEIOBEYECKOTO KalKUTala 1 pe-
marmmuM (akTopoM B peaH3alyi MOCTABICHHBIX 3a/a4 Ha IyTH MOCTPOCHHS IUPpoBOi 3koHOMUKH Kazaxcrana. B
YCIIOBHSIX TIOOATH3alMN U MHTETPALMN CTPAHBl B MUPOBYIO 3KOHOMHUKY CTPATETUYECKOC TUIAHMPOBAHUC MPUMEHSCTCS
BO BCCH MepapXuy rocyIapCTBCHHOTO MCHEKMEHTA, KaK Ha HAIIMOHAILHOM, TaK W HA TCPPUTOPUATEHOM, OTPACICBOM
YPOBHSX, B ICATCILHOCTH a0CONTIOTHOTO OOJBITMHCTBA HAIIMOHATIBHBIX KOMITAHUH 1 OM3HEec-opranu3amuii. B cratee oT-
MEUYEHO, YTO CTPATErMYCCKOE IUIAHUPOBAHUC PEabHO CTAHOBHUTCS TJIaBHBIM KOOPIMHATOPOM BCEH CHCTEMBI TOCyIap-
CTBEHHOT'O IUIAHMPOBAHHSI.

Memooul: aBTOpaMu JJaH aHAIN3 HAyYHOTO OOEeCledeHHs CTPATEernuecKoro IIaHUPOBaHHs Ha OCHOBE 0Opa3oBa-
TEJILHOTO, HAYYHO-TEXHUYECKOTO ¥ MHHOBAI[HIOHHOTO MPOLIECCOB, KOTOpBIe oOecneunBatoT B Kazaxcrane pa3Burie orte-
YEeCTBEHHON HAyKH U BHEAPEHHE €€ PE3yJIbTATOB B OTPACIIH PEabHOTO CEKTOpa HAI[MOHAJIbHOW SKOHOMHKH. Ha ocHOBe
MOCTPOCHHS PErPEeCCHOHHON MOJICTIM aBTOpaMH ObLIO BBISBICHO, KaK KOJIMYECTBO OPraHH3alUi, OCYIISCTBISIFOIIIX
Hay4HO-HCCIIEIOBATEIbCKUE OPTaHU3aIMH KOHCTPYKTOpCcKUX pazpadotok (HUOKP) u 06beM Trocy1apcTBEHHBIX pacxo-
JIOB HA BBICIIICE W MOCICBY30BCKOE 00pa3oBaHue, BIUAIOT Ha 00beM BHYTpeHHUX 3aTpaT HMOKP.

Pesynbmamei: aBTOpaMu JaHBI pEKOMECHIAINH IT0 YIYYIICHUIO HAYYHOTO 00CCIICUCHUS peai3auy 00pa3oBaTeib-
HOW TOCYJapCTBEHHOM MPOTPaMMEI.

Buisoowi: B iporiecce ucciiejoBaHus OBUIH CACTAHBI BEIBOIBI U JAHBI PEKOMCH/IAINH, CIIOCOOHBIC COICHCTBOBATh
COBEPIIICHCTBOBAHUIO 3 (EKTUBHOM, O0JIee COBEPIICHHON CHCTEMBI HAYYHOTO 00ECIICUCHUSI CTPATETHUCCKOTO TUIAHUPO-
BaHUs, HCOOXOIUMBIC JIJIS PEIICHISI aKTyalTbHBIX YKOHOMHYCCKIX M CONMANBHBIX 3a1a4 Pecryonuku KazaxcraHn.

Kniwouesvie cnosa: nayka, HayqHoe obecrnedenne, 00pa3zoBaHue, CTpPaTern4ecKoe MNIaHUPOBaHKE, YIPaBICHHE, TII0-
Oanuzanys, HayYHO-TEXHHYECKUH IpoLecc, HayYHO-HCCIIeI0BAaTEIbCKAE OPTaHU3alui KOHCTPYKTOPCKHUX pa3paboToK.
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