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1.  INTRODUCTION   

 (the goal of the National Report) 

 

The field of science is an essential part of national wealth, a fundamental 

resource for the country's economic and social transformations. Scientific potential 

in many respects determines the country's place in the world community, prospects 

in the competitive struggle in the external market, and possibilities in solving its 

internal problems. 

The implementation of the ñKazakhstan-2050 Strategyò and the task of 

entering the ñthirtyò of the world advanced countries requires the mobilization of 

national research potential, implementation of international-level researches and 

their wide practical realization. 

The main development priorities of the country, reflected in the Message of 

the President of the Republic of Kazakhstan N.A.Nazarbayev to the people of 

Kazakhstan dated by January 31, 2017, ñThe Third Modernization of Kazakhstan: 

Global Competitivenessò, are aimed at accelerating the growth of the country's 

economy, and thereby improving the welfare of Kazakhstanis, support for the 

country's internal political stability. ñThe first priority is the accelerated 

technological modernization of the economy,ò the Head of State emphasized. 

In recent years, Kazakhstan has been taking active steps at the state level to 

solve the set tasks to create a knowledge-intensive economy of the country. The 

further implementation of the Law ñOn Scienceò, which defines a new model of 

science management, is adjusted to the best international practice. 

The Law ñOn the commercialization of the results of scientific and (or) 

scientific and technical activitiesò (October 31, 2015 No. 381-V) and the State 

Program for the Development of Education and Science for 2016-2019 (March 1, 

2016 No. 205) are aimed at developing new mechanisms for interaction between 

science and business, increasing the effectiveness of scientific research, their focus 

on practical implementation, on ensuring the introduction of high-tech 

technologies into production and stimulating business sector to participate in 

scientific projects. 

A mechanism has been established for the work of the main structures of the 

new science management system: the Higher Scientific and Technical Commission 

under the Government of the Republic of Kazakhstan (HSTC), the Science 

Committee of the Ministry of Education and Science of the Republic of 

Kazakhstan (MON RK), the National Scientific Councils on the priorities of 

science development (NNS), JSC ñNational Center for State Scientific and 

Technical Expertiseò ( NC GNTE). 

The implementation of scientific researches in 2017 was carried out in 

accordance with the following five priorities of science development for 2014-

2016 approved at the meeting of the HSTC: 
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Å Rational use of natural resources, processing of raw materials and products; 

Å Energy and engineering; 

Å Information and telecommunication technologies; 

Å Life sciences; 

Å The intellectual potential of the country. 

 

The preparation of the National Science Report (Report) is carried out in 

accordance with the Rules for preparation of the annual National Science Report, 

approved by the Decree No.369 of the President of the Republic of Kazakhstan 

dated by August 21, 2012 (as amended on May 21, 2015, No. 27), and paragraph 3 

of Article 8 of the Law of the Republic of Kazakhstan ñOn Scienceò. 

The 2017 Report presents: 

- general characteristics of Kazakhstan science with the presentation of 

scientometric analysis for the last 5 years, analysis of achievements of Kazakhstan 

science, its most significant results, indicators of research activity of scientists 

(number of publications, citation index, impact factor of journals, patent activity); 

- analysis of the implementation of fundamental and applied research in 

accordance with the priority directions of development of science of Kazakhstan, 

identified by the Higher Scientific and Technical Commission under the 

Government of the Republic of Kazakhstan; 

- analysis of the implementation of fundamental and applied research in 

accordance with the priority directions of science development in Kazakhstan, 

identified by the Higher Scientific and Technical Commission under the 

Government of the Republic of Kazakhstan; 

- analysis of the state of scientific potential, the quality of training of domestic 

scientific personnel, attracting foreign scientists; 

- analysis of research and development financing; 

- analysis of global trends in the development of science, discoveries and 

achievements obtained by Kazakhstani science as a result of the implementation of 

scientific and technical agreements with foreign and international scientific 

organizations; 

- analysis of the development of national innovation system through the 

mechanisms of commercialization and integration of science, industry and 

business; 

- analysis of the activities of sectoral bodies authorized for managing science 

and scientific and technical activities; 

- conclusions and proposals for the further development of national scientific 

system. 

The analysis of the implementation of fundamental and applied research in 

priority areas of science (Section No. 3) was carried out by academicians, 

corresponding members of the National Academy of Sciences of the Republic of 
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Kazakhstan (NAS RK), and leading scientists - doctors of science working in 

research institutes and universities of the country: Academician of the National 

Academy of Sciences of the Republic of Kazakhstan, Doctor of Technical 

Sciences, Professor B.R.Rakishev (processing of mineral raw materials); Doctor of 

Physical and Mathematical Sciences. N.T. Burtebaev (nuclear power plants, 

nuclear technologies, safety); Candidate of Technical Sciences E.V.Malishevsky 

(telecommunication systems and technologies); Corresponding Member of NAS 

RK, Doctor of Medical Sciences, Professor A.V.Balmukhanova (pharmacy, 

ecology and anti-aging); Doctor of Chemical Sciences A.K.Zharmagambetova 

(chemistry, oil and gas technology); Doctor of Physical and Mathematical 

Sciences, Professor B.E.Kanguzhin (mathematics); Doctor of Economic Sciences, 

Professor B.M.Mukhamediev (economy). 

The main indicators that helped to assess the scientific and technical potential 

of the Republic of Kazakhstan are the following: the volume and sources of 

science funding; the number of scientific, scientific and technical enterprises and 

institutions; the state of their material and technical base; number and qualification 

of scientific personnel; volume of R & D performed. 

Based on this analysis and taking into account the existing scientific schools 

in Kazakhstan and scientific potential, as well as the priorities of the industrial and 

innovative development of the country, the Report reflected the main results of 

scientific activities of organizations and scientists of the republic in the main 

priority areas of science for 2017. 
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2. GENERAL CHARACTERISTICS OF THE KAZAKHSTAN 

SCIENCE 

(with presentation of scientometric analysis for the last 3 years, analysis of 

the achievements of Kazakhstan science (the most significant results of 

scientific and (or) scientific and technical activities, implemented 

developments), indicators of research activity of scientists (number of 

publications, citation index, journals impact factor ) 

 

In the Republic of Kazakhstan, 386 organizations were engaged in research 

and development in 2017 (383 organizations in 2016) (Table 2.1). 

 

Table 2.1. Number of organizations performing R&D 

 
units 

 2013 2014 2015 2016 2017 Tendencies: 

increase/ 

decrease 

Republic of Kazakhstan 341 392 390 383 386 3 

Akmola region 12 11 11 9 11 2 

Aktobe region 13 14 14 14 16 2 

Almaty region 10 13 11 10 11 1 

Atyrau region 8 9 10 11 10 -1 

East-Kazakhstan region 29 30 30 35 34 -1 

Zhambyl region 9 11 11 11 11 0 

West-Kazakhstan region 9 9 7 8 8 0 

Karaganda region 23 31 32 33 29 -4 

Kostanay region 13 13 14 13 14 1 

Kyzylorda region 6 6 8 10 8 -2 

Mangistau region 7 7 5 7 6 -1 

Pavlodar region 10 11 9 10 11 1 

North-Kazakhstan region  3 3 4 5 5 0 

South-Kazakhstan region 15 17 19 19 19 0 

Astana city 52 59 53 55 62 7 

Almaty city 122 148 152 133 131 -2 

Data provided by the MNE RK Statistics Committee 

 

 

The increase in the number of organizations occurred in six regions of the 

republic: in Akmola, Aktobe, Almaty, Kostanay, Pavlodar regions and in the city 

of Astana. The decrease occurred in six regions - in Atyrau, East Kazakhstan, 

Karaganda, Mangystau, Kyzylorda regions and Almaty city. In other regions, the 

network of scientific organizations has not changed. 

The public sector, including institutions funded from the state budget, in 2017 

was represented by 101 organizations. 

The number of organizations in the business sector, including organizations 

whose main activity is related to the production of products or services for the 

purpose of sale, decreased by 3 units compared to 2016 (Table 2.2). 

The sector of higher education (99 organizations) includes universities, 
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institutes, academies and other institutions of post-secondary education, regardless 

of the source of their funding and legal status; research institutes, experimental 

laboratories and clinics that are managed by higher education institutes. 

The smallest number of organizations is represented in the non-profit sector 

of science, which includes legal entities funded by private non-profit organizations 

ï 40 units. 

 

Table 2.2. Number of research and development organizations by sector of activity 

units 
 2013 2014 2015 2016 2017 Tendencies: 

increase/ 

decrease 

Total 341 392 390 383 386 3 

including:      0 

public sector 78 101 94 100 101 1 

higher professional education 

sector 

112 105 103 103 99 -4 

business sector 110 149 154 149 146 -3 

non-commercial sector 41 37 39 31 40 9 

Data provided by the MNE RK Statistics Committee 

 

 

Regarding the types of organizations, we can note the generally stable nature 

of development: in comparison with 2016 the number of higher education 

institutions decreased by 4 units, and the number of scientific research institutes 

increased by 5 units (Table 2.3). 

 

Table 2.3. Number of research and development organizations by type 

       units 

  2013 2014 2015 2016 2017 

Total 341 392 390 383 386 

    including: 
     

    Higher edication 

institutions  
84 89 90 93 89 

    Scientific research 

institutes  
231 245 237 225 230 

    Other organizations 26 58 63 65 67 

    

Data provided by the MNE RK Statistics Committee 

 

22,081 persons were involved in research and development works in 2017 

(22,985 persons in 2016), including 17,205 researcher specialists. Compared to 

2014, in which the largest number of employees was registered over the five years, 

in 2017 the number of staff decreased by 3.7 thousand people (Fig. 2.1). 
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                                  Researchers                   Technicians        Others                Total 

 

Figure 2.1. R & D personnel, persons 
Data provided by the MNE RK Statistics Committee 

 

The largest number of research specialists in 2017 was involved in the field of 

engineering sciences - 5 thousand. The number of personnel of the highest 

scientific qualification in this field of science was only in the second position and 

amounted to 2,557 people: 979 candidates, 383 doctors of science, 114 PhDs and 

77 profile doctors; 1000 masters. In general, the share of researchers in the field of 

engineering sciences accounted for about 29.3% of the total. 

Then the natural sciences follow, where the share of researchers accounted for 

29%. The number of candidates of sciences was 1221 persons, doctors - 577, 

profile doctors - 117, PhDs - 224 and masters - 1236 persons. 

The least represented by highly qualified personnel were medical sciences. 

They accounted for only 6.1% of the number of research specialists. The smallest 

number of highly qualified personnel is noted in this field of science: candidates - 

327 persons, doctors - 182, profile doctors - 47, PhDs - 31, masters - 202 persons 

(Fig. 2.2). 
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Natural sciences Engineering 

developments 

and technologies 

Medical sciences Agricultural 

sciences 

Social sciences Humanitarian 

sciences 

Profile doctor                                        Philisophy doctor (PhD)                        Doctor of science 

Candidate of science                             Master                                                   Research specialists 

 

Figure 2.2. Distribution of research specialists by areas of science in 2017, persons 
Data provided by the MNE RK Statistics Committee 

 

The analysis of the formation of the personnel contingent potential with the 

highest scientific qualifications shows that there is a shift towards the number of 

PhDs and profile doctors trained in Kazakhstan. The number of specialists of these 

qualifications has increased in all fields of science. 

 

2.1. Analysis of Kazakhstani science achievements (significant results of 

scientific and (or) scientific and technical activities, implemented 

development) 

The highest recognition of the achievements of scientists and technicians by 

the society and the state is the State Award of the Republic of Kazakhstan in the 

field of science and technology named after Al-Farabi, conferred by the Head of 

the State once every two years for outstanding results in the field of fundamental 

and applied research; scientific discoveries, monographs and scientific works that 

have received wide public recognition; development and organization of 

production of new types of equipment, materials and technologies at the level of 

world analogues. 

 

In 2017, in accordance with the Decree of the President of the Republic of 

Kazakhstan (dated by November 28, 2017, No. 592), the State Award in Science 
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and Technology named after Al-Farabi was awarded to 4 works of domestic 

scientists for outstanding results in the field of physics, history, metallurgy and 

medicine: 

1) To Myrzakulov R., professor, doctor of physical and mathematical sciences 

(Eurasian National University named after L.N.Gumilyov) for his work on the 

topic ñDevelopment of the theory of gravity to describe the properties of the 

real Universe, contributing to the entry of Kazakhstanôs fundamental science 

to the level of advanced achievements in the worldò. 

The work is devoted to the development of the modern theory of gravity and 

its application to the description of the real Universe. It has been demonstrated that 

an oscillating Universe can arise from the equation of state for a homogeneous 

fluid. For the first time, the Weierstrass elliptic function was proposed as a 

generalization of Chaplygin gas type models. The cosmological features and 

properties of cyclic and knotted universes have been considered in detail and 

several specific models of trefoil and figure eight shape have been built. Several 

types of dark energy have been developed within the framework of modified 

Gauss-Bonnet gravity. 

2) To Baypakov K.M., academician of NAS RK professor, doctor of 

historical sciences (Institute of Archeology named after A.K.Margulan) for his 

work on the topic ñAncient and Medieval Urbanization of Kazakhstan (based 

on the research materials of the South Kazakhstan Integrated Archaeological 

Expedition)ò KM Baypakova, Acad. NAS RK, prof., Dr. East. Sciences  

The work is devoted to the study of ancient and medieval urbanization of 

Kazakhstan. For the first time, the dynamics of the development of cities in a wide 

range - from the Bronze Age to the Kazakh Khanate, was highlighted. Five 

chronological periods have been defined. The cities of Kazakhstan throughout all 

periods of urbanization were the centers of power, crafts and trade, agriculture, 

political and cultural life. 

An important conclusion was made that the territory of Kazakhstan was one 

of the centers of historical and cultural synthesis of interrelationships of cattle-

breeders, including nomads and citizens, steppe and city. It is proved that the 

interpenetration and mutual enrichment of cultures of various tribes and peoples 

was the main line of development of the steppe civilization. The achievements of 

the culture of the Kazakh people lie in the depths of such a synthesis and the 

origins of ethnogenesis . 

3) To the team of authors ï Akhmetov A.B., PhD, Basin V.B., Vityuschenko 

M.F., Mukhtar A.A., associate professor, candidate of technical sciences, Rau 

A.P., academician of KazNAEN, doctor of economic sciences, Satbayeva B.N., 

doctor of technical sciences, Yablonskky V.I., (National Center for Complex 

Processing of Mineral Raw Materials of the Republic of Kazakhstan, ArcelorMittal 

Temirtau JSC), for their work on the topic ñDeveloping world-class technologies 

for engaging low-quality (highly phosphorus iron-rich) and technogenic raw 

materials that increase the competitiveness of steel production, and their 

commercializationò. 



11 

 

The technological bases for organizing the production of high-quality and 

special types of steel for critical purposes (high-strength, electrical, stainless) for 

the production of metal products of higher processing have been created. Rational 

technologies for producing conditioned iron concentrate (Fe - 65%, P - 0.2%) from 

poor ores have been developed; chromium-nickel iron for smelting heat-resistant 

and corrosion-resistant steels according to AISI standards; complex and pure 

ferroalloys, including ferrosilicon with low aluminum content from unconventional 

raw materials, and their use; pipe ferrite-bainitic steel, strength category X80 for 

oil and gas purposes conforming to international API standards; new generation of 

refractory materials for high-temperature metallurgical units and assemblies. The 

developed technologies allow 400 billion tons of brown iron ore to be involved in 

the metallurgical redistribution, of which 12 billion tons are domestic deposits; 450 

million tons of oxidized nickel ores of the Aktobe group of deposits, etc.; 700 

thousand tons/year of man-made (iron-containing waste and refractory slags of 

metallurgical production) and non-metallic materials. 

Technologies are protected by 13 patents, tested and implemented on an 

industrial scale in Kazakhstan and Russia. A reduction in the cost of production of 

1 ton of steel by 10 US dollars has been achieved. 

4) to the team of authors ï Benberin V.V., professor, doctor of medical 

sciences, Ahetov A.A., doctor of medical sciences; Gulyaev A.E., professor, doctor 

of medical sciences, Zhumadilov J.S., professor, doctor of medical sciences, 

Kushugulova A.R., doctor of medical sciences; Nurgozhin T.S., professor, doctor 

of medical sciences, Sarsebekov E.K., professor, doctor of medical sciences, 

Tanbayeva G.Z., professor, doctor of medical sciences (Medical Center for 

Administration of the President of the Republic of Kazakhstan) - for the cycle of 

studies on the topic ñScience-related methods of ensuring active longevityò. 

A new paradigm of qualitative longevity based on the concept of ñhormesis ï 

aging ï antiagingò has been formulated and technologies have been chosen to 

stimulate the processes of antiaging and ensure active longevity. 

 

2.2. Indicators of research activity of scientists 

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 became possible largely due to the 

access of researchers and administrators of science from different countries to the 

resources of the leaders of the information market. Currently, about 300 

Kazakhstani universities and research institutes have the opportunity to use 

relevant scientific information, concentrated in foreign resources of the largest 

companies such as Clarivate Analytics, Elsevier, Springer. 

Analyzing the citation indices of the Web of Science Core Collection 

(hereinafter WoSCC) and Scopus, one can show trends in the development of 

various scientific fields, the performance of scientific organizations, and also give 

a general assessment of the country's scientific potential (its weak and strong 

points). 
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The information source of WoSCC includes information on 20,027 

Kazakhstan scientific publications or 0.033% in the total array. At the same time, 

the number of publications is 7,057 units for the period of 2015-2017. This time 

interval during which the evaluated articles were published is called the 

ñpublication windowò. The Scopus database contains 21,362 Kazakhstan scientific 

publications (0.030% of the world flow), including 9,252 items for 2015-2017. 

The study of the total array of Kazakhstan scientific works in two databases 

shows that almost a third of them are published in journals, which are indexed 

simultaneously in WoSCC and Scopus. Duplication of works affects the 

objectivity of assessing indicators. Given this circumstance, the Report presents the 

results of bibliometric analysis only according to the WoSCC. This option was 

selected due to the fact that WoSCC is complemented by analytical tools (InCites, 

Essential Science Indicators and Journal Citation Reports) with a large list of 

indicators characterizing various aspects of scientific activity. 

In 2015-2017, according to InCites, the number of Kazakhstanian articles was 

6,850 items, which allowed the country to take 76th place out of 218 countries in 

the world ranking. For comparison, the countries of the Eurasian Economic 

Cooperation are distributed in the following order: Russia (197,144 doc.) - 15; 

Belarus (5,683) - 82; Armenia (3,500) - 95; Kyrgyzstan (655 doc.) - 141. 

The research activity of Kazakhstan as a reflection of the number of 

publications makes up 0.086% in the world scientific staff over the past three years 

(Table 2.2.1). 

 

Table 2.2.1. The share of Kazakhstani publications in the global volume of 

publications indexed by WoSCC, 2015-2017 
 

Year 
Number of 

publications 

Global flow of 

publications 

The share of Kazakhstan 

publications in the global flow of 

publications 

2015 2 057 2 647 126 0,078 

2016 2 491 2 739 379 0,091 

2017 2 302 2 575 732 0,089 

2015-2017 6 850 7 962 237 0,086 
 

Source: InCites (Clarivate Analytics), as of the date of 08.06.2018.  

 

Comparison of two structures - Kazakhstan and the world scientific massive 

of publications reveals the priority areas of research. In the context of the fields of 

science, there are significant differences (Table 2.2.2). 

According to the WoSCC, in the Kazakh structure, the physical, technical and 

applied sciences account for an average of 41.3% and 29%, respectively; on 

medicine and health care, social sciences and life sciences - an average of 14.2, 

12.4 and 12.4%, respectively; for arts and humanities - 2.6%. 

The steady positive dynamics of the accumulation of publications is observed 

only in the field of the physical sciences and in such areas as applied physics, 

mathematics, interdisciplinary chemistry, and optics. 

In technical and applied sciences, the average growth rate of publications 
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from 2015 to 2017 is about 1% and electrical engineering and electronics, 

materials science, multidisciplinary sciences, computer science, energy and fuels, 

nanoscience and nanotechnology have significant shares in the global publication 

flow. 

In other areas - medicine and healthcare, social sciences, life sciences, art and 

humanities - there is a decrease in the number of scientific works of Kazakhstani 

scientists. 

In the global flow, the highest publication activity is peculiar for medicine, 

technical and applied sciences with an average share of 34.3 and 29.3%, while for 

Kazakhstan, as already noted, in medicine this figure is only 12.4%. Work in the 

field of physical sciences averages 21.4% of the total number of publications in the 

world for 2015-2017. 

The share of publications of Kazakhstan on the science of life, social sciences, 

art and humanities is commensurate with world values in similar fields. 

 

Table 2.2.2. Kazakhstani and global 

publication structures by fields of science 
 

 

Field of knowledge 

2015 2016  2017  

number of 

publications 
% 

number of 

publications 
% 

number of 

publications 
% 

Kazakhstan 

Physical sciences 837 40,9 1019 41,3 1031 41,2 

Technical and 

applied sciences 
625 30,5 528 21,4 879 35,1 

Social sciences 315 14,7 367 12,5 247 9,9 

Medicine and 

healthcare 
302 15,4 308 14,9 310 12,4 

Life sciences 270 13,2 277 11,2 323 12,9 

Arts and humanities 63 3,1 60 2,4 61 2,4 

Global massive 

Medicine and 

healthcare 
939934 34,5 972533 34,4 944119 33,9 

Technical and 

applied sciences 
791154 29,1 837062 29,6 817323 29,3 

Physical sciences 582454 21,4 583723 20,7 613026 22,0 

Life sciences 449858 16,5 459422 16,3 464315 16,7 

Social sciences 297362 10,9 321253 11,4 306607 11,0 

Arts and humanities 145485 5,3 148925 5,3 145296 5,2 

 

 Source: Web of Science Core Collection (Clarivate Analytics), as of the date of 08.06.18 

 

A clearer idea of the ñscientific interestsò of a country can be realized on the 

basis of calculating the index of scientific specialization, determined by comparing 

the structure of national and world publications. If the index value exceeds 1, then 

this indicates the specialization of domestic science in a particular scientific 
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direction. 

In the period 2015-2017 the highest index of specialization (10.36) is in 

Kazakhstanôs works in the field of public health, environmental protection and 

occupational health. Then there are studies conducted in interdisciplinary and 

engineering disciplines (5.26). The priority areas include mathematics and physics 

(4.82). The index in social and humanitarian disciplines ranges from 1.06 to 4.12. 

Underdeveloped in Kazakhstan, by world standards, remain research in the field of 

life sciences: medicine, biological areas. 

The quality of an array of publications can be judged by the level of journals 

in which they are published. The scientific works of Kazakhstan scientists (6,850 

doc.) for the period of 2015-2017 were published in 2,358 sources indexed by the 

WoSCC. Including measurement range impact factor using 4 273 articles, or 

62.4% printed in 1 599 international scientific journals. 

The graduation of journals in which articles of Kazakhstani scientists were 

published, according to the impact factor, revealed the following picture: only 

4.4% have high and very high impact factor, 49 have an average level, 21% have a 

low and very low level 7% (Table 2.2.3). 

 

Table 2.2.3. Web of Science Core Collection journals distribution 

with Kazakhstan publications for the period of 2015-2017 

by the value of their impact factor  
 

Journal rating*  
Impact factor 

measurement range 

Number of 

journals 

Number of 

articles 

Very high More than 10 18 30 

high >5 ï 10 53 100 

middle >1 ï 5 784 1497 

low >0,5 ï 1 247 669 

Very low >0 ï 0,5 127 472 

- no impact factor 370 1505 

 

*  Classification scale ratings of scientific journals included in the Journal Citation Reports 

database 

 

Of the 370 journals with no impact factor, 321 are included in the Emerging 

Sources Citation Index (ESCI), a new citation index on the Web of Science 

platform. For ESCI journals, the impact factor is not calculated. After 2 years, 

according to the results of the analysis of scientometric indicators, the journals are 

either transferred to the main Web of Science bases or are excluded from ESCI. 

As of today, 9 Kazakhstani journals are included in ESCI (Table 2.2.4). 
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Table 2.2.4. Kazakhstani journals included in the Emerging Sources Citation Index 
 

Journal name 

Number of 

publications 

Bulletin of the Karaganda University Mathematics 94 

Bulletin of the National Academy of Sciences of the Republic of 

Kazakhstan 
134 

Bulletin of the University of Karaganda Chemistry 69 

Bulletin of the University of Karaganda Physics 92 

Central Asian Journal of Global Health 10 

Eurasian Chemico Technological Journal 54 

Eurasian Mathematical Journal 20 

News of The National Academy of Sciences of The Republic of 

Kazakhstan Series Chemistry And Technology 
27 

News of the National Academy of Sciences of the Republic of 

Kazakhstan Series Physico-Mathematical 
53 

 

The publication flow of the country for 2015-2017, according to InCites, has 

an affiliation (linking to the place of work) with 110 scientific organizations, of 

which 74 are universities, 36 are SRI. 

Scientific works of university researchers determine the current place of 

Kazakhstani science in the world scientific community. Their share in the structure 

of Kazakhstani publications for the reporting three years in the WoSCC database is 

84% or 5,740 documents. In the ranking of universities in terms of the number of 

publications, the first lines are kept by the Kazakh National University named after 

Al -Farabi (1,156 doc.), Nazarbayev University (1,106 doc.) and the Eurasian 

National University named after L.N. Gumilev (691 doc.). 

When evaluating the activities of universities in citing articles, it was revealed 

that 4 of them had a value of indicators higher than one, i.e. more than the world 

average. The list is headed by Kazakhstan Medical University ñHigher School of 

Public Healthò, Turan University, Kazakhstan-Russian Medical University, 

Kazakh National Academy of Arts named after T. Zhurgenov. 

Another one of the indicators that determines active interest of the scientific 

community is the fast-quoted work, which hit the top 0.1% in the world rankings 

over the past two years. Such works are available only in the array of publications 

of the Kazakhstan Medical University ñHigh School of Public Healthò and the 

Kazakhstan National Medical University named after S. Asfendiyarov, and their 

share was 35 and 2.82% respectively. 

The relationship of university science with business is characterized by the 

share of corporate collaborations, i.e. publications where one or more international 

commercial companies are listed as affiliations. At seven universities in the 

analysis of their publications this indicator is calculated. Among them there are the 

State University named after Shakarim, Semey city (4.88%), Semey State Medical 

University (4.44), West Kazakhstan State Medical Academy named after M. 

Ospanov (3.12%), Kazakh National Agrarian University (1.32%), Nazarbayev 

University (1.08), Kazakh National University named after Al-Farabi (0.17%). 
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Among scientific research institutes, high publication activity is kept by the 

Institute of Mathematics and Mathematical Modeling (277 doc.) and the Institute 

of Nuclear Physics (151 doc.). 

Another of the bibliometric indicators is the indicator of the publication load 

of the scientific employee which objectively characterizes the performance of his 

work. To calculate this indicator, statistical data on the number of researchers in 

research institutes and the number of academic staff of universities were used. 

In 2015-2017, for every thousand researchers in Kazakhstan, there are an 

average of 123 publications in rating journals (Table 2.2.5). 

 

Table 2.2.5. Publication load per 1000 researchers 
 

  

Number of 

publications 

for the 

period of 

2015-2017 

The average number 

of faculty members 

for three years, 

persons 

The average 

number of 

specialists in 

research for 

three years, 

people 

Total number 

for three 

years, 

persons 

Load per 

1000 

persons 

Armenia 3 500 7 819 4 227 12 046 291 

Belarus 5 683 21 496 16 974 38 469 148 

Kazakhstan 6 850 38 180 17 693 55 873 123 

Kyrgyzstan  655 13 174 2 545 15 719 42 

Russia 197 144 317 967 732 720 1 050 687 188 

Source: data from the official statistical sites of the respective states. 

 

If we compare the countries of the EEU, a smaller load is noted in 

Kyrgyzstan. The greatest productivity of scientists is recorded in Armenia, where 

this figure is equal to 291 publications per 1000 researchers. 

Using such bibliometric indicators such as the number of publications in 

Kazakhstan, their share by subject categories relative to the average world value 

and the normalized average citation, a SWOT analysis was conducted (Table 

2.2.6). 

The task of the SWOT-analysis is to give a structured description of the state 

of development of scientific directions in Kazakhstan for 2015-2017 based on the 

number of publications and their citation (Fig. 2.2.1). 

In the right upper quadrant (Strengths), the areas of knowledge with high 

citation and publication activity are localized, i.e. which contribute more to world 

science. During the period under review, mathematics falls into this category, the 

normalized average citation of which exceeds the world average by 2.02 times, and 

by the relative share of publications - by 3.56 times. The social sciences and 

immunology are also strong areas in Kazakhstani science. 

 

Table 2.2.6. Publication activity and quoting of Kazakhstan 

by subject area 
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Subject area 

code 

Subject area of the Essential 

Science Indicators classifier 

Normalized average 

citation of 

Kazakhstan 

publications 

The share of 

Kazakhstani 

publications of 

average 

significance over 

the world 

AGS Agricultural sciences 0,73 0,55 

BBI Biology and biochemistry 0,49 1,18 

IMU Immunology 1,05 0,96 

ENG Engineering 0,62 1,03 

CLM Clinical medicine 1,99 0,40 

CPS Computer sciences 1,25 0,80 

MAT Mathematics 2,02 3,56 

MTS Material sciences 0,36 1,09 

MIC Microbiology 0,25 0,78 

MOL Molecular Biology and Genetics 2,09 0,75 

MDS Multidisciplinary Sciences 1,56 0,28 

SPA Space science 0,81 3,25 

GSC Earth sciences 0,82 1,21 

ENE Neuro and behavioral sciences 0,79 1,11 

NEB Environmment / Ecology 1,65 0,20 

PSS Psychiatry/ Psychology 1,27 0,90 

PLA Plant growing and livestock 

breeding 
0,80 0,81 

SSS Social sciences 1,66 1,00 

PHT Pharmacology and toxicology 0,34 1,18 

PHY Physics 0,82 2,72 

CHE Chemistry 0,37 1,48 

ECB Economics and business 0,55 0,35 

  

Source: InCites ESI (Clarivate Analytics), 2015-2017, as of the date of 30.05.2018 

  

Clinical medicine, molecular biology and genetics, behavioral sciences, 

interdisciplinary, social and computer sciences, psychiatry and immunology are 

located in the upper left quadrant (Opportunities). In these areas, despite the low 

shares of their publications relative to the world level, there is a good citation of 

research results published in them. Consequently, these disciplines have potential 

capabilities that need to be developed. 

In the left lower quadrant (Threats) are the subject areas, characterized by low 

publication activity and quoting for the study period. These include microbiology, 

economics and business, agricultural science, plant growing and livestock 

breeding. 

In the right lower quadrant (Weaknesses) there are sciences with a high 

number of publications, but with insufficient citation. These are physics, 

chemistry, which are traditionally considered to be strong areas of knowledge for 

Kazakhstan and related sciences about space, earth, environment, as well as 

engineering, biology and biochemistry, material science, pharmacology and 

toxicology. This situation requires an assessment of internal factors that would 
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contribute to improving the quality of research in these areas and their relevance. 

 

Fig. 2.2.1. SWOT-analysis of the Kazakhstan science subject areas for 2015-2017 

 
Normalized average citation of Kazakhstan publications (Y-axis) 

 
The share of Kazakhstani publications of average significance over the world (X-axis) 

 

PHY-Physics 

CHE-Chemistry 

CLM-Clinical medicine 

BBI-Biology and biochemistry 

MAT-mathematics 

SSS-Social sciences 

ENG-Engineering 

MTS-Material sciences 

GSC- Earth sciences 

PLA-Plant growing and 

livestock breeding 

ENE-Environment/Ecology 

PHT- Pharmacology and 

toxicology 

SPA-Space science 

IMU-Immunology 

MOL- Molecular biology and 

genetics 

ECB-Economics and business 

MDC- Multidisciplinary 

sciences 

AGS-Agricultural sciences 

PSS- Psychiatry/ Psychology 

NEB- Neuro and behavioral 

sciences 

CPS-Computer sciences 

MIC-Microbiology 

 

 

Thus, the SWOT-analysis, showing the productivity and relevance of research 

areas of science in comparison with the world average indicators, allows us to 

identify the strong and weak areas of science in Kazakhstan, as well as identify 

opportunities and threats to its development. 
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2.3. Patent activity 

One of the most important indicators of the effectiveness of research and 

development is patent activity, reflecting the innovative potential of the country, 

the level and prospects of the scientific and technological development of the 

country. 

According to the World Intellectual Property Organization, in 2017, under the 

Patent Cooperation Treaty (Patent Cooperation Treaty, PCT), 243,5 thousand 

applications were filed, which is 4.5% more than in 2016. The largest user of the 

PCT system is the United States, which in 2017, having increased its activity by 

0.1%, submitted 56.6 thousand applications. China from 48.9 thousand 

applications moved to second place, overtaking Japan by 0.7 thousand. In 2017, 

the list of leading PCT applicants was led by telecommunication companies. As in 

2016, the main increase in the total number of applications falls on China, Japan 

and Germany. 

According to the RSE "National Institute of Intellectual Property" (NIIP), in 

2017 in Kazakhstan the number of applications received for industrial property 

objects increased by more than one and a half times and amounted to 11,463 units. 

The negative trend in the filing of applications for issuance of protection 

documents for inventions in recent years stabilized in 2017 (1,228). The activity of 

the total application submitting increased by 0.6% (Table 2.3.1). 

 

Table 2.3.1. Submission of applications for issuance of security documents for 

intellectual property 
units 

 
Applications 2013 2014 2015 2016 2017 Trend 

Applications for inventions submitted, total 2036 2012 1503 1221 1228  
Including       
National applicants 1824 1740 1271 990 1055  
Fireign applicants 212 272 232 231 173  
Applications for utility models submitted, total 208 203 530 716 833  
Including       
National applicants 128 139 446 654 754  
Foreign applicants 80 64 84 62 79  
Applications for industrial design submitted, total 361 300 217 239 203  
Including       
National applicants 138 107 94 89 105  
Foreign applicants 223 193 123 150 98  
Applications for new varieties submitted, total 79 152 70 50 97  
National applicants 76 109 63 35 95  
Including       
ANIMAL BREEDS       
National applicants 16 45 1 4 17  
Foreign applicants - - - - -  
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PLANT VARIETIES 63 107 69 46 80  
National applicants 60 64 62 31 78  
Forein applicants 3 43 7 15 2  

Source: Annual reports of the National Institute of Intelectual Property 

 

The number of protection certificates issued in 2017 amounted to 9430 units. 

Compared to the previous year, this figure fell by 21%. 869 protection documents 

were issued for inventions, including 650 national applicants and 219 foreign ones 

(Table 2.3.2). 

 

Table 2.3.2. Information about the protection documents issued for industrial 

property objects (including the provision of legal protection for trademarks under 

the Madrid procedure) 
units 

 

Total 
including the number of protection 

documents issued in 2017 

2016 2017 
for national 

applicants 

for foreign 

applicants 

Inventions 1011 869 650 219 

Utility models 577 591 532 59 

Industrial designs 182 129 42 87 

Selection achievements 123 91 80 11 

Names of the goods origin 

places 
1 2 1 1 

Trademarks (according to 

national procedure) 
10074 4053 2418 1635 

Total number of protection 

documents issued  
5735 

  

Total 11968 9430 3723 2012 
 

Source: Annual report of the National Institute of Intellectual Property 

 

Table 2.3.3. Protection documents for industrial property objects issued in 

Kazakhstan 

 

Year Protection documents issued 

including: 

for inventions 
for utility 

models 

for industrial 

designs 

1 2 3 4 5 

2015 

Total 1504 166 282 

including: 

for national applicants 
1334 102 94 

for foreign applicants 170 64 188 

2016 

Total 1011 577 182 

Including: 

for national applicants 
807 490 72 

for foreign applicants 204 87 110 

2017 Total 869 591 129 
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Year Protection documents issued 

including: 

for inventions 
for utility 

models 

for industrial 

designs 

1 2 3 4 5 

including: 

for national applicants 
650 532 42 

for foreign applicants 219 59 87 

Source: Annual report of the National Institute of Intellectual Property 

 

At the same time, compared to 2016, there was a decline in the majority of 

protected industrial property objects. The number of protection documents issued 

for trademarks decreased by more than a half (- 60%) and by 26% for new 

varieties. The number of protection documents issued in Kazakhstan for inventions 

decreased by 142 units (- 14%), and by 53 units (- 29%) for industrial designs. The 

number of protection documents issued for utility models increased by 14 units 

(Table 2.3.3). 

In 2017, 129 patents for industrial designs were granted. Compared to 2016, 

this indicator decreased by 29.1%. The negative dynamics of this type of 

intellectual property has been noted for two years already, and their rate of decline 

among national applicants is twice as high as that of foreign ones, amounting to 

41.7% (Table 2.3.4). 
 

Table 2.3.4. Issuing of protection documents for industrial designs 
units 

Protection documents  

(preliminary patents and 

patents) 

2013 2014 2015 2016 2017 

Issued, total 280 282 282 182 129 

including: 

for national applicants 148 92 94 72 42 

for foreign applicants 132 190 188 110 87 
 

Source: Annual report of the National Institute of Intellectual Property 
 

In 2017, only 7,748 trademarks were registered, including 4,053 according to 

the national system. Analysis of the data shows that, compared to last year, the rate 

of trademark protection (according to national and international procedures) 

decreased by 23.1%, including according to the national system - by 1.4%, 

according to the international system - by 38.1%. More active were the national 

applicants, whose number of registered objects increased by 15.9%, while for 

foreign applicants it decreased by 19.1% (Table 2.3.5). 
 

Table 2.3.5. Registration of trademarks for goods and services by years 
units 

 
2013 2014 2015 2016 2017 

Registered, total 6794 9802 9859 10074 7748 

Registered according to the national procedure, total 2809 3860 3914 4109 4053 

Including: 
 

 

by national applicants 1248 1835 2038 2087 2418 
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by foreign applicants 1561 2025 1876 2022 1635 

Registered according to the Madrid treaty and protocol 

(from foreign applicants)  
3985 5942 5945 5965 3695 

Source: Annual report of the National Institute of Intellectual Property 
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3. SUBSTANTIATION  OF PRIORITY FUNDAMENTAL AND 

APPLIED RESEARCH (in the areas of science determined by the Higher 

Scientific and Technical Commission under the Government of the 

Republic of Kazakhstan, and analysis of their implementation) 

 

According to the state registration at JSC National Center for State Scientific 

and Technical Expertise (JSC NCSSTE), in 2017 in the republic 1547 research 

projects were carried out as a part of grant funding and 103 scientific and technical 

programs (taking into account ongoing research) ï based on program targeted 

financing for 2015-2017. 

In 2017, out of 103 scientific and technical programs, 95 were completed. 

They include 83 industry and 12 basic research programs. 

According to the results of completed programs 2557 articles were published. 

222 protection documents were received, including: patents - 201, copyright 

certificates - 21. Of the total number of patents, 7 are foreign. 86 developments 

have been implemented. 

An examination of 1547 final reports for 2017 on the results of implemented 

projects based on grant funding in 2015-2017 was carried out and 105 reports 

executed within the framework of program targeted funding. 

In 2017, the progress of the implementation of 1111 scientific projects and 

scientific and technical programs carried out within the framework of grants and 

program funding for 2015-2017 was also monitored. The expert groups noted that, 

in general, according to all priorities, research was carried out in compliance with 

the calendar plans and at a high scientific level. However, some problems were 

identified: insufficient funding and its delay, shortage of young scientific 

personnel, insufficient provision of modern material and technical base for 

carrying out research and development. 

For the period of 2017-2019 the National Scientific and Technical 

Commission approved new priorities for the development of science in 

Kazakhstan: 

- Rational use of natural resources, including water resources, geology, 

processing, new materials and technologies, safe products and structures; 

- Energy and Machine Building; 

- Information, telecommunication and space technologies; research in natural 

sciences; 

- Science of life and health; 

- Scientific foundations of ñMengilik Elò (education of the XXI century; 

fundamental and applied research in the field of humanities); 

- Sustainable development of the agro-industrial complex and the safety of 

agricultural products; 

- National security and defense. 

The main criteria for the selection of priority areas: 

- Compliance with the priorities of the socio-economic development of the 

country, the Strategic Development Plan of the Republic of Kazakhstan until 2050, 
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the State Program on Industrial-Innovative Development of the Republic of 

Kazakhstan for 2015-2019, the State Program for the Development of Education 

and Science for 2016-2019; 

- compliance with global trends in the development of science; 

- availability of human, material and technical potential; 

- compliance with the interests of national security; 

- the possibility of commercialization of research results for later use in 

innovative development. 

In accordance with these new priorities, a new competition of research 

projects for grant funding for 2018ï2020 was held in the republic in 2017. 

JSC NCSSTE conducted an examination of 4488 projects submitted as part of 

a competition announced by the MES RK for grant funding, as well as 438 

programs for program targeted funding within the framework of the MES RK 

competitions, the Ministry of Defense and Aerospace Industry of RK (MDAI RK), 

Aerospace Committee of MDAI RK, Ministry of Health of RK (MH RK). 

In 2017, for the first time, applications were registered online in electronic 

form via the information system created in NTSGNTE JSC. 

The competition for grant financing was held in the above 7 priority areas of 

science development in the republic. More than a half of the total number of 

applications for grant funding (52%) were prepared within the framework of two 

priorities: ñScientific basisñ Mengilik Elò- 28.9% andñ Rational use of natural 

resources, including water resources, geology, processing, new materials and 

technologies, safe products and structuresò- 23.2%. Almost in equal shares, three 

priorities are presented: ñInformation, telecommunication and space technologies, 

scientific research in the field of natural sciencesò - 12.6%, ñLif e Sciences and 

Healthò - 12.7% and "Sustainable development of the agro-industrial complex and 

safety of agricultural productsò- 12.9%. The share of applications on the priority 

ñEnergy and Mechanical Engineeringò is 7.2%, and the smallest number of 

applications were submitted by the priority ñNational Security and Defense 

(without secrecy bar) - 2.5%. 

Contest applications were submitted by 369 applicants, of which 295 are legal 

entities (they filed 4,406 applications) and 74 are individuals (82 applications). 

As a result of the SSTE, out of 4488 applications for grant financing, 22.7% 

received high marks, 72.1% - medium, and 5.2% - low marks. These results are 

significantly better than the results of the previous contest for 2015-2017, when the 

share of applications with high marks was 17.3%, and with low ones - 7%. 

Thus, on the whole, following the results of the SSTE, one can speak about a 

fairly high level of the planned projects submitted for the competition. 

By the decision of the NNC, 1096 projects were approved for financing 

(24.4% of the total number of applications), of which 62.2% are applied research 

and 37.8% are basic research. 

In terms of priority areas, the distribution of applications is as follows: 

ñRational use of natural resources, including water resources, geology, 

processing, new materials and technologies, safe products and structuresò (RIPR) - 
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302 projects (27.5% of the approved projects); ñEnergy and Machine Buildingò (E 

& M) - 84 (7.7%); ñInformation, telecommunication and space technologies, 

scientific research in the field of natural sciencesò (ITT) - 170 (15.5%); ñLife 

Sciences and Healthò (NoJ) - 205 (18.7%); òcientific basis ñMengʽlʽk elò 

(education of the XXI century, basic and applied research in the field of 

humanities)ò (Mengʽlʽk el) - 232 (21.2%); ñSustainable development of the agro-

industrial complex and the safety of agricultural productsò (APK) - 78 (7.1%); 

ñNational Security and Defenseò (without secrecy) (NB) - 25 (2.3%) (Fig. 3.1). 

Applications of 205 applicants were approved, of which 192 are legal entities 

(1083 projects) and 13 - individuals (13 projects). 

 
Fig. 3.1. Distribution of applications for grant financing 

for 2018-2020 in the context of the priority directions of development of science 
 

NB 

A & M  

ITT 

APK 

NOJ 

RIPR 

Mangilik el 

 

Number of applications approved          Number of applications submitted 

 

As part of program targeted funding, 438 programs were sent to SSTE, of 

which 406 were in the framework of the MES RK contest, 21 ïMDAI  RK, 3 - the 

Aerospace Committee of MDAI RK, 8 - MH RK. 

By number of applications two priorities dominate: ñRational use of natural, 

including water resources, geology, processing, new materials and technologies, 

safe products and structuresò - 134 applications (33%) and ñScientific basics 

ñʄenʛʽʣʽʢ elò(education of the 21st century, basic and applied research in the field 

of humanities) - 94 (23.2%). The following are: ñLife Sciences and Healthò - 72 



26 

 

(17.7%); ñInformation, telecommunication and space technologies, scientific 

research in the field of natural sciencesò - 55 (13.5%); ñEnergy and machine 

buildingò - 38 (9.4%); ñNational Security and Defenseò (without secrecy bar) - 13 

applications (3.2%). 

Of the total number of applications submitted, 27.4% are accounted for basic 

research, 70.4%  - for applied research, and 2.2% - for DDW 

As a result of SSTE 22.7% of applications received high marks, medium ï

70.7% and low - 6.6%. 

By the decision of the Higher Scientific and Technical Committee dated by 

March 6, 2018, 105 scientific and technical programs were approved and 

confirmed for financing, of which 92 programs are administrated by the MES RK. 

The distribution of MES RK programs by priorities is presented in Figure 3.2. 
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Figure 3.2. Distribution of applications for program funding in the framework of 

the MES RK competition for 2018-2020 in the context of the priority directions of 

science development 
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As part of the programs completed in 2017, the following significant results 

were obtained. 

 

Priority ñRational use of natural resources, processing of raw materials 

and productsò 

In the field of mining, metallurgy 

In Kazakhstan, on the basis of one of the world's largest mineral resource 
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base, a diversified mining and metallurgical complex (MMC) with its mining, 

processing and metallurgical enterprises, as well as research and development 

institutions has been formed and is successfully operating. 

The modern development of metallurgy of ferrous, non-ferrous, noble and 

rare metals in Kazakhstan corresponds to world trends in the development of 

science. A number of technologies developed in Kazakhstan can successfully 

compete with advanced technologies developed abroad. 

As the Head of State N.A. Nazarbayev emphasized in his Address to the 

people of Kazakhstan dated by January 31, 2017, ñThe Third Modernization of 

Kazakhstan: Global Competitivenessò: ñThe mining, metallurgical and oil and gas 

complexes of the country must retain their strategic importance for the 

sustainability of economic growth.ò 

Among the breakthrough trends in the development of metallurgy in 

Kazakhstan, it is possible to single out the development and implementation of 

innovative technologies that ensure increased extraction of non-ferrous, noble, 

rare, rare-earth metals at industrial enterprises of the Republic of Kazakhstan; 

creation of competitive technologies for the organization of production of products 

with high added value, in particular, special steels and superalloys which are in 

demand in the petrochemical, metallurgical, energy industries and medicine. 

The current state of the MSC is characterized by the presence of billions of 

tons of solid waste, in which the content of valuable components is often higher 

than in the original ores from natural deposits. These deposits contain significant 

amounts of elements such as copper, lead, zinc and other useful components, 

including precious metals, rare and trace elements. Therefore, man-made MSC 

wastes should be considered equivalent to mineral raw materials extracted from the 

subsoil. 

In terms of environmentally harmful emissions per capita, Kazakhstan 

occupies one of the leading places in the world. In the general list of industrial 

production of diversified mining and smelting industry belongs to the category of 

industries that have the greatest negative impact on the environment. Therefore, the 

most important scientific and practical task of the targeted integrated program is 

the improvement of technological processes in order to create waste-free, 

environmentally safe technologies that minimize or eliminate harmful emissions 

into the atmosphere, the aquatic environment and the tailing dumps. 

Characteristic of the cost structure of ferroalloy products is a large proportion 

of the cost of electricity, reaching in some cases up to 40 percent. In these 

conditions, the development of technologies that expand the market for coals and 

their consumption are particularly relevant for Kazakhstan. 

When smelting complex ferroalloys (aluminosilicochrome, aluminosilicon 

manganese, ferrosilicoaluminium with calcium, barium, etc.) the consumption of 

high-ash coal reaches 2-3.5 tons. Therefore, to produce only 1 ton of ferroalloy, on 

average, it is required to extract and process 6.4-9, 8 tons of raw coal. Therefore, 

only the launch of all idle electric furnace capacities available and the transition to 

smelting of complex ferroalloys may entail an increase in coal demand by about 
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0.5-1 million tons/year. 

Thus, an increase in the production of ferroalloys produces a multiplicative 

effect for the economy of the Republic of Kazakhstan - the growth of coal 

production, transportation and the generation of electricity and heat at HES. 

The main task to be solved is to ensure the sale of domestic power coals by 

reorienting this raw material from energy needs to the production of products 

with increased added value in the form of special types of reducing agents. This 

will not only compensate for the reduced demand for coal, but also increase the 

economic efficiency of the domestic coal industry. 

A technology has been developed for producing ferrosilicon (FS75 grade) 

with a low aluminum content for the smelting of electrical steels (dynamo and 

transformer) using silicon carbon obtained from rice husk as a reducing agent. 

A technology has been developed for the production of corrosion-resistant 

materials based on slag from niobium production, a pilot batch has been 

developed and tested in the production facilities of Kazphosphate LLC in 

workshop No. 8 for the production of sodium tripolyphosphate. 

Tne technology for producing crystalline silicon - highly dispersed silicon 

dioxide (microsilica) - was designed and tested using waste production. The 

silicon content in the metal was 98.4%, which corresponds to the technical 

silicon Kp1 grade. 

New hydrometallurgical and combined technologies have been developed 

for the processing of off-balance and stranded copper ores from the Zhezkazgan 

deposit, as well as slags and tailings for the introduction of these technologies in 

a new hydrometallurgical production and a number of processing plants of 

Corporation Kazakhmys LLC. 

The first in Kazakhstan and the second in the world production workshop 

of hot cyanidation for the extraction of gold from the old and current tailings of 

carbon-arsenic sulphide ore from the Suzdalsky site was built and put into 

commercial operation. 

Semi-indusrial tests of a new universal reagent based on rice husk 

pyrolysate were carried out at a pilot lead-zinc ore concentrating plant taken 

from the Akzhalsky deposit. It was established that the new reagent has both 

foaming and collective properties and can be recommended for use as a 

universal flotation reagent in the processing of lead-zinc ores. 

A technology has been developed for processing barite-containing 

technogenic raw materials, which is based on a combination of flotation and 

chemical enrichment methods. The method of chemical enrichment is based on 

the use of ammonium salts for the selective extraction of silicon oxide in a 

separate product. 

In the framework of the program ñScientific and technological support for 

the rational use of mineral resources and industrial wastes of ferrous and non-

ferrous metallurgy to produce products required for the domestic industryò 

(Chemical and Metallurgical Institute named after J.Abishev), technologies and 

technological regulations were developed for use for production purposes: 
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desulfurization of iron ore from the Kentubinsky deposit, production of 

metallized concentrate from iron ore, processing of zinc-containing sludge iron 

and steel; receiving ligatures from ferromanganese ores in a pilot unit with a 

capacity of 300 kVĿA; smelting and processing of high-strength ferrite-bainitic 

steel for the production of structures for important purposes; production of 

chromic complex alloys in pilot industrial conditions at a 300 kVA furnace; the 

new complex alloy of silicobarium with boron; smelting of a new complex alloy 

based on Ca-Al -Mn-Si and complex alloy KAMS (aluminum-silicate manganese 

with calcium) in furnaces of average power; production of nanoscale ferro-

chromo-manganites of alkali, alkaline earth and rare-earth metals with 

promising electrophysical properties, etc. 

Within the framework of the program ñScientific and technological 

substantiation of the development of oxidized non-ferrous metal ores difficult for 

concentration for 2015-2017ò (Parasat Scientific-Technological Center, JSC), a 

flowchart of combined processing of oxidized zinc ore and gas purification dust 

of the blast furnace has been created. The yield of clinker is 51.48%, and the 

Waelz sublimates - 22.02%. The degree of extraction of zinc in Waelz 

sublimates was 90.2. The optimal conditions for sintering of oxidized ore at a 

temperature of 8500ʉ have been worked out, the content in the mixture of 

sodium sulfate is 15-20%, and the carbon-containing reducing agent is 12-15%. 

Large-scale laboratory tests of the developed technology for the processing of 

oxidized lead-containing refractory ores from the Rodnikovoye and 

Efimovskoye deposits were conducted using the new CaSn sulfidizer, which 

allows, compared to sodium sulfide, to increase lead extraction into lead 

concentrate by 1.59%, cerussite - by 1.78% (Rodnikovoye), the lead content in 

the concentrate is increased by 6.1%. In the flotation of ore from the 

Efimovskoye deposit, the use of CaSn makes it possible to increase the content 

of lead in concentrate by 7.12% and the content of cerussite by 3.3%. A 

technological procedure has been developed for the flotation of oxidized lead-

containing ores difficult for concentration of these deposits using new 

sulfidization agents. 

 

Priority  ñEnergy and machine buildingò 
 

In the field of energy, as a result of research under the program 

ñDevelopment of hydrogen energy and technology in the Republic of Kazakhstanò 

(the Eurasian National University named after L.N.Gumilyov), it was established 

that the use of electrodes consisting of 50-75 mass.% Nickel particles are 

nanoscale, allows to reduce the polarization resistance of the anode up to two 

times; The basics of an alternative method of forming an anode material in the 

form of a composite powder have been developed. An anode material containing 

30% by volume of nanoscale nickel and 70% by volume of submicron ScSZ and 

ScSZ electrolyte was used to produce a defect-free sample by co-sintering the film 

blank. The fuel cell assembled on the basis of this sample was characterized by 

specific powers of 1.2, 0.88 and 0.6 W/cm2 at 900, 850 and 800Üʉ, respectively. 



30 

 

These characteristics are comparable with the best world achievements. A 

fundamentally new test bench of a solid oxide fuel cell (SOFC) at medium and 

high temperatures has been created, which allows us to investigate not only 

finished SOFC samples, but also the characteristics of new materials; A new 

method of synthesizing the original Co3 (PhTe)5(CO)4 cluster was developed to 

produce an electrocatalyst, oxygen reduction in solid polymer fuel cells (SPFC), a 

new nanoscale oxygen reduction catalyst CoTe/C was obtained, and its 

physicochemical and structural characteristics were studied; The technology for 

manufacturing porous films based on NPs ñcore-shellò has been developed; it has 

been established that films based on TiO2 NPs have higher absorption properties 

compared to Ag/TiO2 films; A method for the synthesis of transparent films based 

on TiO2 nanotubes with a strength sufficient for use in photocatalysis has been 

developed. 

In the field of machine building, the Scientific and Technical Center ñ3D 

Printing and IT Technologiesò was established on the basis of the Institute of 

Combustion Problems within the framework of the program ñCreation and 

Organization of the Scientific Center ñ3D Printing an IT technologiesò (Institute 

of Combustion Problems); the first domestic color 3D printer for the manufacture 

of plastic products was developed and manufactured, the production base for its 

production has been organized. For the first time in Kazakhstan, a large-scale 

installation of a 3D printer has been designed, manufactured and tested - a bench 

for building a house frame with a size of 6m 6m*2.7m. The composition and the 

recipe of a concrete solution with chemical additives suitable for working on a 3D 

printer-bench were investigated, developed and obtained; a concrete house was 

built using the first domestic installation. The installation of a 3D printer bench for 

working with concrete with a size of 1.2 m*1.2 m*1 m for the manufacture of 

decorative concrete products was designed and manufactured; The development of 

technology for the production of titanium powders for use in additive 

manufacturing, the technology for the production of bulk metal products by 3D 

printing is continuing. 

In the field of thermonuclear energy in the framework of the program 

ñScientific and technical support for the creation and operation of the Kazakhstan 

thermonuclear material research reactor Tokamak for 2015-2017ò (National 

Nuclear Center of the Republic of Kazakhstan), calculations of the minimum 

fluence of alpha-particle irradiation necessary for local swelling of the surface of 

tungsten (blistering) have been conducted. It was established that irradiation of 

tungsten with alpha particles with an energy of 45 keV to a fluence of 1.5Ĭ10
18

 

ions/cm2 results in the formation of blisters Ů20% of the implanted helium. 

Comprehensive materials science studies of EP-450 ferrite-martensitic steel 

subjected to high-energy exposure were carried out. The formation of a heat-

affected zone and a transition zone characterized by different grain structure and 

phase composition in the steel microstructure has been shown. Samples of EP-450 

steel after pulsed thermal exposure show an increased tendency to pitting corrosion 

in solutions containing chlorine ions. A series of experiments on the irradiation of 
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pure tungsten by helium plasma in the plasma-discharge mode was performed. It is 

shown that the most developed nanostructured layer is observed at a helium ion 

fluence of more than 1.4Ĭ10
21

 cm
2
. The diagnostics of infrared imaging of the 

Tokamak KTM was developed and its performance was experimentally shown. A 

script customization method was developed for the physical start-up of the 

Tokamak KTM using the equations of current dynamics in the windings and test 

options for setting up the control systems of power sources. The lithium divertor 

model was tested to substantiate the conditions for conducting plasma experiments 

at the Tokamak KTM. A resonance pre-ionization system was created, which 

showed its effectiveness during the first stage of the physical start-up of the 

Tokamak KTM with achievement of plasma current up to 10 kA and discharge 

duration up to 20 ms. 
 

In the field of nuclear physics, within the program ñDevelopment of complex 
scientific research in the field of physics, chemistry and advanced technologies 
based on the DC-60 heavy ion accelerator for 2015-2017ò (Institute of Nuclear 
Physics) the mode of acceleration of an iron ion beam has been optimized, which is 
stable by current indicators and is suitable for conducting nuclear physics 
experiments, which is especially necessary for research on express modeling of 
neutron (reactor) irradiation of structural materials to create materials with 
enhanced radiation resistance; a database was created based on the results of 
experimental and theoretical studies of nuclear reaction yields for 

14
N+

16
O, 

20
Ne+

16
O and 

20
Ne+

12
C systems at low and ultra-low energies for fusion 

applications, the basis of the database is experimental data obtained at the DC-60 
heavy ion accelerator, and their analysis within the framework of various 
theoretical approaches. The structure and properties of titanium nickelide samples 
in the austenitic structural phase state before irradiation were studied; the effect of 
irradiation by xenon ions temperature with an energy of 141 MeV on the structure 
and the effect of the memory of titanium nickelide form in the austenitic structural-
phase state; surface structure of these samples after irradiation. The accumulation 
of xenon gas in the track structures, as well as the hardening of the modified layers 
as a result of irradiation with xenon ions at 2500ÁC, exceeding the limits of 
measurement methods, has been detected. The revealed patterns must be taken into 
account in practical use of modified alloys based on titanium nickelide. 

As a result of research under the program ñDevelopment of nuclear-physical 
methods and technologies for innovative modernization of the economy of 
Kazakhstanò (Institute of Nuclear Physics), a new generation radiopharmaceutical 
preparation based on 

177
Lu for cell therapy of neuroendocrine tumors was 

developed; a procedure for obtaining the radiopharmaceutical 
177

Lu-DOTA-TATE 
was developed, pilot batches were received and their quality control has been 
carried out; the technology and regulations for processing radioactive waste 
produced by 

99m
Tc generators have been developed. Instructions have been 

prepared for the determination of impurity elements by the neutron activation 
analysis method for short-lived isotopes in a separate form of mineral (or 
hydrocarbon) raw materials and products of its technological processing. 
Experimental data have been obtained for the metrological support of the 
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developed methodology for the determination of rare metals in a specific type of 
mineral raw materials and certain products of its technological processing based on 
the methods of MS-ICP and AES-ICP; approbation of the extended complex of 
nuclear-physical and spectrometric methods (YFMA and SMA) was carried out at 
environmental objects subjected to the influence of industrial enterprises and 
radiation-hazardous objects; specialized complex of methods YFMA and SMA on 
geological and technological objects was created. According to the results of work 
in the field of food, pharmaceutical and cosmetic products, technological 
procedures have been developed for the radiation processing of dry medicinal 
herbs and spices, for the production of polymer hydrogels for pharmaceutical and 
cosmetic purposes. 

The perspective of the development of nuclear energy and nuclear 
technologies can be associated with the use of the unique properties of exotic 
nuclei, including radioactive ones, to expand the spectrum of peaceful uses of 
atomic energy. Currently, a reliable estimate of the speeds of nuclear-astrophysical 
processes is one of the most important problems of promising thermonuclear 
facilities and nuclear astrophysics, the solution of which requires an extended 
study of exotic states of stable and unstable atomic nuclei. In addition, the 
properties of these states for unstable nuclei open up new opportunities for 
improving the safety of promising nuclear facilities, as well as for the production 
of new types of medical radioisotopes. The results will, above all, be demanded for 
the scientific support of one of the strategic objectives of the state - the creation of 

conditions for the safe use of atomic energy and the development of atomic energy. 

As the experience of the leading atomic countries of the world shows, the 
correct strategy for the accumulation of nuclear physical knowledge (theoretical 
models and experimental results) is an integral element of the success of the 
development strategy of innovative nuclear and radiation technologies for energy, 
industry, medicine and agriculture of each sovereign state. 

 

Priority  ñInformation and telecommunication technologiesò 
 

Tekecommunication systems and technologies 

The results of scientific research in such an urgent area as broadband 

networks and ICT play an important role in stimulating the economic and social 

development of the country. 

 In the Institute of Experimental and Theoretical Physics of the Kazakhstan 

National University named after Al -Farabi in 2015-2017 the studies were 

conducted on the topic ñDevelopment of a multi-band fractal antenna for ultra-

wideband wireless systemsò. 

The main goal of the project was to design and create an antenna using the 

properties of fractal geometry, resonating in several frequency bands and designed 

to work on a broadband line for applications in wireless communication systems. 

A software and hardware complex for the study of antenna properties was 

developed and assembled. The results of field tests showed and confirmed 
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theoretical results on the efficiency of the use of antennas based on geometric 

fractals. 

The principal difference between the developed anisotropic fractal antenna 

and other antenna solutions based on fractal geometry is that it used its own type of 

fractal curve, called anisotropic, which was theoretically tested and showed the 

best characteristics in experimental tests of this antenna for wireless 

communication. 

The new antenna design for IEEE802.11 standards, the WLAN network, will 

be one of the links for solving an important task of the national scale - entering 

Kazakhstan's science and products into the global scientific and technical space of 

telecommunication technologies based on wireless communication systems 

(GSM900, Bluetooth, Wi-Fi etc.). An antenna received a patent for a utility model 

of the Republic of Kazakhstan. Based on the results of research 6 works on the 

topic were published. 

 

ñLife sciencesò Priority  
 

In the field of medicine, under the program ñDevelopment and 

implementation of a modern system of epidemiological monitoring of major 

chronic noncommunicable diseasesò (2015-2017) (Research Institute of 

Cardiology and Internal Diseases), a pilot model of a preventive program at the 

level of primary health care (PHC) using the scales for assessing the risk of 

developing major chronic noncommunicable diseases (CNCD) has been developed 

and implemented; methodological recommendations were developed for a 

multidisciplinary team coordinated by a nurse, with a detailed description of 

methodological approaches, staffing, duties of team members and an action 

algorithm to ensure implementation, monitoring and quality control of the 

prevention program; recommendations for persons with varying degrees of risk of 

developing CNCD, taking into account the increase of joint responsibility for 

health status. Issues related to attracting local administrative, private and other 

resources were studied to help primary health care institutions to strengthen 

prevention work; as well as an innovative treatment and prevention program for 

the management of major CNCDs in the Republic of Kazakhstan. 

As a result of research under the program ñCreation and development of the 

basics of translational medicine in Kazakhstanò (National Laboratory Astana), it 

has been established that the microbiome of long-livers is characterized by a high 

level of microorganisms involved in the processing of plant substrates, butyrate-

producing bacteria, has high values of conditionally pathogenic microorganisms, 

representatives of the Tenericutes family; the prevalence of components of the 

metabolic syndrome, the trends and variability of risk factors for its occurrence in 

the country were studied. The results of toxicological studies allowed to isolate the 

concentrate of polyphenols of Cabernet Sauvignon grapes of Kazakhstan selection 

as the basis for the development of biologically active food additives (BAA) with 

the potential to reduce the risk of age-related pathology, as well as the compound 

KL-10 as a substance promising for the development of prototypes of drugs that 
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reduce the risk of age-related diseases. An application for registration of BAA 

based on Cabernet Sauvignon grape polyphenols concentrate has been prepared. 
 

In the field of new drug development in the framework of the ñDevelopment 

of new anti-infective drugs for 2015-2017ò program (Scientific Center for Anti-

infective Drugs), new halogen-containing coordination compounds were studied, 

as well as the following drugs - antibiotic potentiator (AP), FS-1 drug, Interferon 

inducer (IF), a broad-spectrum immune modulator (IM). In conditions of pilot 

production, batches of AP, FS-1 drugs were produced for conducting clinical trials. 

The main mechanisms of FS-1 action on M. Tuberculosis have been established, 

which consist in increasing the permeability of the cell membrane, which allows 

FS-1 to penetrate into the bacterial cell and interact with mycobacterial 

intracellular targets ð DNA nucleotides, the catalytic center of DNA-dependent 

RNA polymerase, and with further formation of triple complex with rifampicin. 

An increase in the permeability of the membrane leads to a significant increase in 

the concentration of antibiotics inside the microbial cell, which in turn provides a 

synergistic effect of FS-1 and antibiotics. 

In the field of agro-industrial complex during the implementation of the 

program ñCreation and implementation of cereal varieties with genetically 

identified stress-indicator properties based on molecular selection, genomics and 

biotechnology (biochemistry) for the effective use of the country's bioclimatic and 

soil potentialò (Kazakh Research Institute of Agriculture and Plant Growing) it 

was revealed that the dynamics of biological mass accumulation reflects the 

response of the genotype to stressful conditions (air temperature increase, 

insufficient humidification, etc.). Wild relatives do not reduce the normalized 

differential vegetation index (NDVI) under stress conditions and are characterized 

by a smooth NDVI curve during the growing season, varieties are characterized by 

a jump curve under stress conditions; a selection criterion for stable physiology can 

be a smooth curve at a high level of NDVI; the maximum NDVI values correlated 

with the productivity of grain; for spring wheat in the south, they caused a yield of 

46 c/ha for the best synthetic forms. For the first time in spring wheat, it was 

shown that NDVI (green index) can serve as a criterion for the selection of 

productive forms in terms of absolute values and stable forms in terms of NDVI 

dynamics as a response to stress. 

The program ñIntensification of potato, vegetable and melon growing based 

on genetic improvement and biotechnology, providing primary and elite seed 

breeding for reproduction of competitive domestic varieties with high resistance to 

stress and productivityò, (Kazakh Research Institute of Potato and Vegetable 

Growing) 1500 samples of the new world collection were studied and evaluated; 

55 samples were allocated for productivity, content of dry matter, starch, sugars 

and vitamins, resistance to the main diseases; in the breeding nurseries, 1050 

variety samples were studied and 35 samples of vegetable crops selected for 

competitive testing in terms of productivity, biochemical parameters, taste, 

resistance to major diseases, suitability for industrial processing and long-term 

storage; 450 samples of melon crops were studied and evaluated (watermelon, 
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melon), 70 samples with improved economically valuable indicators were selected; 

5 susceptible and 10 potato somaclones resistant to EMS (alternariosis) were 

selected; 1 susceptible (indicator) and 3 Fusarium pathogen-resistant tomato forms 

were selected, a characteristic collection was formed. 

In the framework of the program ñImprovement of technique and technology 

for processing and storage of products of plant and animal origin for the 

production of competitive food products and animal feed for 2017ò (Kazakh 

Research Institute of Processing and Food Industry), a universal ferment was 

created based on the Lactobacillus pontis 67, Lb. paracasei 35, Lb. casei ʂʉ, 

Pediʦcoccus acidilactici RJ-1 for wheat and rye bread, the optimal cultivation 

modes of the consortium have been developed; the quality and safety of dry yeast 

has been confirmed in Nutritest LLC (Almaty). A technology for preparing a 

ferment for bread has been developed, which allows storing dry yeast without 

losing antagonistic properties for 4 months at 4-6ÁC, testing of the ferment when 

cooking bread in laboratory and production conditions of Firma Kontinent LLC 

(Almaty) has been conducted. The use of ferment allows to intensify the 

technological process of bread production, to improve the quality and increase the 

shelf life of finished products up to 5-6 days, and also increases the resistance of 

bread to the ñpotato diseaseò and mold. 

In the field of veterinary medicine, as a result of research under the program 

ñScientific support of veterinary well-beingò (Kazakh Veterinary Research 

Institute), a geographical map of zoning of the territory of the republic as regards 

to animal brucellosis and anthrax was developed; a system of effective 

antiepizootic measures for brucellosis using specific prophylactic agents has been 

proposed; a unified national system of epizootic monitoring, analysis, forecasting, 

risk assessment and risk management has been created, taking into account zoning 

of the country's territory for brucellosis, a system of effective antiepizootic 

measures for anthrax has been proposed; a complex of antiepizootic measures for 

foot and mouth disease, leukemia, rabies among animals of the Republic of 

Kazakhstan has been developed; molecular genetic test system for identification 

(differential typing) of FMD virus of seven different topotypes/genetic lines has 

been created; atlases and maps of the distribution of echinococcosis in the regions, 

the national program for the prevention and devastation of echinococcosis in the 

republic; manufacturing technology of a test system for diagnosing 

trypanosomiasis in horses and camels by ELISA; manufacturing technology of 

tuberculin from BCG vaccine strain has been elaborated; a diagnostic kit has been 

developed for goat milk brucellosis; an experimental series of rabies vaccine has 

been manufactured in bait briquettes for wild carnivorous animals; as well as an 

experimental series of vaccines against calves salmonellosis. 

A review of the state of pharmaceutical science in Kazakhstan shows that 
domestic pharmaceutical science is expanding the scope of research and has a clear 
idea of how to further develop in the overall perspective of world science. 
Pharmacy of Kazakhstan has a clear understanding of global trends in 
pharmaceutical science and manufacturing and builds its activities in the light of 
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these trends. The introduction of new drugs into production is hampered by the 
absence in the country at the moment of pilot industrial enterprises (pilot 
production), which could allow to bring the laboratory technology of obtaining 
original substances and finished dosage forms to industrial production. Drug 
manufacturing is the most science-based and innovative sector of the global 
economy. At the initial stage, when the emphasis is on the development and 
introduction of new technologies by scientists, government support for the 
pharmaceutical industry is very important. 

The main direction in scientific activities in the field of ecology is the 
establishment of cause-effect relationships in the system ñEnvironment - public 
healthò. Scientific studies are devoted to an important environmental problem - 
improving the reliability and hygienic efficiency of measures to protect the 
environment, public health and prevent diseases in environmentally unfriendly 
regions of Kazakhstan. 

The level of food and biological security of the state crucially determines the 
state and development of the agro-industrial complex. A certain stabilization and 
increase in the production of agricultural products made it possible to increase the 
consumption of basic foodstuffs per capita. It should be noted that the potential of 
the country's agro-industrial complex is far from being fully utilized, and the state 
of food security raises serious concerns. Food security is an integral part of the 
country's national security, a necessary condition for ensuring health, physical 
activity, longevity and high quality of life of the population. 

One of the main tasks in the direction of the development of gerontology, 
both in science and in practice, is the training of highly qualified personnel. First of 
all, it concerns geriarthria. Its role is evident now, when an increase in the 
proportion of older people requires an increase in the volume and level of medical 
care. It is necessary to develop, on the one hand, recommendations on improving 
the quality of life of people in the elderly and senile age, and on the other hand, 
approach from a new perspective the social, demographic and economic problems. 

 
 

çIntellectual potential of the countryè Priority  
 

In the field of chemistry and oil and gas technology 

The main directions of research of scientists in the field of fundamental works 

are carried out in combination with practical goals in the field of oil refining, gas 

and petrochemistry, catalysis, electrochemistry, syntheses based on polymer and 

nanomaterials, and phytochemistry. The choice of areas of study meets the 

requirements of the industrial sector of the Republic of Kazakhstan. Developments 

in the framework of projects implemented in 2015-2017 are characterized by 

interdisciplinary approaches, the use of nanotechnological methodologies and the 

observance of the basic principles of ñgreen chemistryò. 

The main results of research during the period from 2015 to 2017 are as 

follows: 

Å a technology was developed to produce hydrophobically modified polymer 

additives to inhibit paraffin deposition and reduce the temperature of the loss of oil 
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fluidity, and a model reservoir and oil pipeline were created for testing additives 

(Institute of Polymeric Materials and Technologies, KazNTI named after 

K.I.Satpaev); 

Å a technology was developed for the synthesis of humate-containing 

composite materials for the neutralization of contaminated soil and polymer 

sorbents for cleaning the water surface and soil from oil products (ICS named after 

A.B.Behturov, CPCMI of Kazakh National University named after Al-Farabi); 

Å effective composite demulsifiers for the destruction of stable water-oil 

emulsions and composite depressor additives were developed (IFCE named after 

D.V.Sokolsky, KBTU); 

Å nano-sized catalytic systems were developed for oil refining, 

hydroisomerization, hydrocracking, hydrogenation processes in order to obtain 

high-quality gasoline and diesel fuel, oxidation of natural and associated gases, oil 

alkanes to oxygen-containing compounds (alcohols, ketones, olefins, fuel), light 

hydrocarbons processing into aromatic compounds (IFCE named after 

D.V.Sokolsky); 

Å technologies for the directed synthesis of new biologically active substances 

based on plant raw materials of Kazakhstan, which have anti-ulcer, antibacterial, 

antifungal, antidepressant, antihypoxic, antiparkinsonian, antineoplastic and other 

activities were developed and laboratory regulations were proposed for the most 

promising drugs (ñPhytochemistryò International Scientific and Production 

Holding), Kazakh National University named after Al-Farabi); 

Å new formulations of hydrogel ointments and dressings for medical and 

cosmetic products, as well as modified carbon enterosorbents with an adjustable 

nanoporous structure and functional surface cover as azotemic detoxicants were 

optomized (Kazakh National University named after Al-Farabi, Institute of 

Combustion Problems); 

Å the fundamentals of processes based on electrochemical transformations, 

new materials for supercapacitor electrodes have been developed (CPCMI, ICP); 

Å compositions and technologies for synthesis of composite electrodes with 

improved characteristics and long service life were developed, in which instead of 

fairly toxic metals (cobalt, manganese, lead) sulfur is used. The results obtained 

have been patented in the USA and published in high-rating journals (Nazarbayev 

University, Battery Institute). 

For further successful development of Kazakh chemical science, it is 

necessary to strengthen and develop scientific schools as the most efficient, highly 

qualified scientific communities. 

In the framework of the program ñScientific and technological support for the 

processing of natural and man-made raw materials into innovative composite 

inorganic and polymeric materials, phosphorus, sulfur, nitrogen-containing 

biologically active substances based on the principles of green chemistryò 

(Institute of Chemical Sciences named after A.B.Bekturov) technologies for the 

extraction of rare, scattered and noble metal ions from solutions of 

hydrometallurgical production have been developed, new ion exchangers, methods 
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of selective concentration, separation, extraction of metal ions by intergel systems 

and selective desorption of ions from components of intergel systems have been 

developed; optimal parameters were determined for issuing a scientifically-based 

recommendation on the technology of obtaining a new organic fertilizer based on 

nitrogen fertilizer - urea and a biological product containing plant extract and 

potassium borate, at an experimental industrial installation; optimal conditions 

have been developed for the synthesis of innovative biologically active substances 

using technologies of the lowest energy costs as the basis for creating technologies 

for low-tonnage production of drugs and materials for medical, agricultural and 

other purposes based on the principles of ñgreenò chemistry. 

As a result of research under the program ñDevelopment and scientific 

substantiation of resource-saving and environmentally friendly technologies for 

processing coal, organic and polymer raw materials using ultrasonic and 

microwave effects to create new nanocomposite materials for various purposesò 

(Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan) 

the activating effect of ultrasound, microwave radiation and carbon nanotubes on 

the processes of obtaining new humic and humic mineral minerals, 

physicochemical and sorption properties of the obtained composites modified by 

multi-walled carbon nanotubes was studies; they were tested as sorbents for 

wastewater treatment of enterprises and the degree of purification was evaluated. 

The optimal parameters of cavitation treatment of heavy hydrocarbon feedstock 

(coal, heavy oil residues, fuel oil, shale) were determined in the presence of 

composite catalysts based on water-soluble salts of iron, nickel, cobalt and 

molybdenum supported on zeolites and coal sorbent; new metal-polymer 

composites based on mixed aniline-formaldehyde and polyaniline polymers and 

metal chlorides (Cu (II), Fe (II, III), Zn (II)) and their oxides have been created. 

According to the program ñDevelopment of technologies for obtaining new 

efficient materials for the oil and gas industry from the waste of fat-and-oil 

industryò (South Kazakhstan State University named after M.Auezov), the 

following production technologies have been developed with pilot tests: nano-

modified demulsifiers; depressant additives based on waste oil and fat industry; 

anticorrosive multilayer coatings for oil and gas pipes protection; bactericide 

inhibitor-neutralizers; plastic lubricants and additives; compositional additives 

with the issuance of recommendations; liquids for killing and workover of wells 

(formulation). 

Within the program ñDevelopment of new functional materials based on 

polyethylene terephthalate and polycarbonate track membranes, conducting basic 

and experimental research on the use of new types and kinds of membranesò 

(Eurasian National University named after L.N.Gumilev) a method of double 

irradiation of the polymer film with the required angular distributions, online 

diagnostics for T3 channel were developed, irradiation of the polymer film with the 

required characteristics was conducted. A pilot batch of hydrophobic membranes 

was released using optimized technology. An experimental verification of the use 

of the developed laboratory module for membrane distillation on track membranes 
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in the process of membrane degassing and micro- and ultrafiltration of initial 

solutions was carried out. The separation modes on different membranes, 

optimization of the composition of the buffer solution were investigated.  CD on a 

prototype sensor (separator+injector+detector without electronics). The 

transformation of the forms of finding trans-uranium radionuclides in ground 

waters and subsoil waters depending on the physicochemical environmental factors 

has been studied. 

 

In the field of mathematics 

Priorities in mathematics are the strengthening of the integration of algebra, 

geometry and analysis. New directions in Kazakhstan mathematics: promotion of 

analysis tools for mathematical objects on varieties with algebraic and topological 

structures. In this direction the group of Nursultanov E.D. is actively working. 

Non-commutative operator algebras and mathematical analysis on operator 

algebras are developed by T.Bekzhan, K.Tulenov. The spectral geometry of 

various classes of operators is intensively developed by the group of D.Suragan. 

The theory of pseudo differential operators and their application have become 

relevant in Kazakhstan thanks to the efforts of M.Ruzhansky, N.Tokmagambetov. 

Academician A.Dzhumadildaev effectively implements the tools of algebra in 

combinatorics. Scientific schools of Kazakhstani mathematicians have a long 

history. Many of them are globally recognized by the world mathematical 

community. Scientific monographs of D.Suragan, S.Serowaysky, T.Kalmenov, 

E.Nursultanov, M.Sadybekov, K.Mynbayev, published in prestigious foreign 

publishing houses, confirm this. Also note that the corresponding member of the 

NAS RK Sadybekov M.A. and senior research officer PhD Torebek Berikbol 

became laureates of the independent award ñScience Leader 2017ò in the 

nomination ñAuthor of the most highly cited Kazakhstani publication prepared 

without participation of foreign co-authorsò, conducted by Clarivate Analytics. 

Recently, the international mathematical community has increased interest in 

Kazakhstani science. 

 

In the field of economics  
Economics should provide answers to the global challenges that Kazakhstan 

faces. Among them, there are the problems of global security, food security, 
climate change, the instability of economic development. During the study period, 
the country's scientists identified risks and threats of global challenges to national 
economies on the basis of synergetic theory, developed theoretical and 
methodological foundations for decarbonization of economies with high carbon 
potential, substantiated priority areas and models of low carbon development under 
the Paris climate agreement, studied the nature of generation and development of 
short-term fluctuations in the economic system. 

Kazakhstani researchers substantiated key economic indicators for assessing 
the effectiveness of integration associations, analyzed the impact of Eurasian 
economic integration on population income, inequality in their distribution, level 
and quality of life. On the basis of the constructed mathematical models, projected 
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estimates and responses of macroeconomic indicators and income inequality to 
various economic shocks and to the global shock of world oil prices, are obtained. 
The estimates of the benefits from the implementation of the project "Western 
Europe - Western China" are obtained. Promising areas of innovative development 
and modernization of the economies of the EAEU countries were identified. The 
efficiency of the use of the resource potential and the competitive advantages of 
national producers based on the agro-industrial complex, light industry and tourism 
industry have been evaluated. 

In recent years, a study of the scientific potential of the country as the main 
driver of the transition to the knowledge economy has been conducted and an 
algorithm for the transition to a knowledge-based economy has been developed. A 
dynamic computable general equilibrium model is proposed for determining the 
policy of optimal options for reducing CO2 emissions for Kazakhstan. An adaptive 
model for assessing the competitiveness of Kazakhstan with a focus on industrial 
and innovative factors was developed and tested. Practical recommendations for 
improving the competitiveness of the country have been given. The organizational 
and institutional model for the development of the knowledge-intensive sector in 
Kazakhstan has been substantiated and a roadmap for the implementation of 
knowledge-intensive projects has been developed. 

The problems of developing small and medium-sized businesses (SMEs) and 
providing employment to the population are reflected in research in the field of 
economics and business, since these are the key issues of the country's economic 
development and improving the welfare of the population. Over the past three 
years, scientists have developed the concept of a strategy for accelerated 
development of SMEs. A mechanism has been developed for the effective 
interaction of state structures, business and trade unions on issues of precarization 
of employment. There were opinion polls of self-employed conducted in five 
regions of Kazakhstan. Recommendations to improve the standard of living and 
infrastructure of rural population were developed and scientifically grounded. 
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SECTION 4. ANALYSIS OF THE  SCIENTIFIC POTENTIAL  STATE 

(qualitative composition of scientific organizations and higher educational 

institutions, autonomous educational organizations engaged in science, 

quality of training of domestic scientific personnel, involvement of foreign 

scientists, fitting  out of scientific laboratories with modern equipment for 

scientific research) 

 

According to the state statistics in the Republic of Kazakhstan in 2017, 386 

organizations were engaged in the implementation of research and development, 

which is by 3 units more than in 2016. 

The total number of employees performing research and development in 

Kazakhstan in 2017 was 22,081 people. Of these, research specialists were 17 205 

people. In 2017 compared to 2016, the number of personnel decreased by 904 

persons, including research specialists - by 216. 

In terms of the number of researchers involved in science, Kazakhstan lags 

behind most countries of the world. Even in countries such as the Netherlands and 

Belgium, whose population is comparable to Kazakhstan (17 and 11 million 

people, respectively), there are many more scientists than in Kazakhstan (Table 

4.1). 

 

Table 4.1. The total number of personnel engaged in performing R & D, 

in terms of full-time equivalent 
persons  

Country/Period 2012 2013 2014 2015 2016 2017 

China 1 404 017 1 484 040 1 524 280 1 619 028 é é 

United States 1 264 199 1 305 862 1 351 903 : é é 

Japan 646 347 660 489 682 935 662 071 é é 

Russia 443 269 440 581 444 865 449 180 é é 

Germany 352 419 354 463 351 923 387 982 400 658 é 

Souh Corea 315 589 321 842 345 463 356 447 é é 

Great Britain 256 156 267 699 276 584 284 483 291 416 é 

France 258 913 266 222 267 308 277 631 é é 

Spain 126 778 123 225 122 235 122 437 126 633 é 

Italy 110 695 116 163 118 183 125 875 126 674 é 

       

Netherlands 73 235 76 670 76 229 79 155 82 264 é 

Belgium 45 597 46 355 50 820 53 178 53 771 é 

Kazakhstan* 20 404 23 712 25 793 24 735 22 985 22 081 
 

*  The number is given in persons, excluding the full-time equivalent 
 

Source of information: Eurostat database  

 

The decrease in the number of science employees occurred in 7 regions of the 

Republic. This process mostly affected such regions as West Kazakhstan (a 

decrease of 57%), North Kazakhstan (31%), Karaganda (7%), Pavlodar (6%) and 

Almaty (8%) (Table 4.2 ). 
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Table 4.2. The number of personnel engaged in research 

and developments by region 
 

persons 
 

 2013 2014 2015 2016 2017 Trends 

Republic of Kazakhstan 23712 25793 24735 22985 22081  

Akmolinskaya 992 1054 802 652 678  

Aktubinskaya 282 356 335 323 362  

Almatinskaya 826 901 1049 983 968  

Atyrauskaya 400 398 462 400 474  

East Kazakhstan 2269 2377 2303 2205 2325  

Zhambylskaya 278 368 318 327 377  

West Kazakhstan 600 425 540 756 323  

Karagandinskaya 1387 1631 1708 1458 1360  

Kostanayskaya 518 565 574 556 569  

Kyzylordinskaya 205 253 236 228 229  

Mangistauskaya 590 583 648 700 696  

Pavlodarskaya 774 809 716 693 654  

North Kazakhstan 312 229 182 135 93  

South Kazakhstan 1466 1359 1356 1088 1090  

Astana city 3159 3391 3001 2939 3062  

Almaty city 9654 11094 10505 9542 8821  

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

The city of Almaty still remains the main scientific center of Kazakhstan. The 

number of research employees in Almaty in 2017 was 8.8 thousand people - about 

40% of all scientists in Kazakhstan. 

Astana was the next in the number of scientific employees in Kazakhstan, the 

share of research workers of which in the total number of scientific workers was 

about 14% in 2017. Next is the East Kazakhstan Region - 11%, Karaganda - 6%, 

South Kazakhstan - 5% and Almaty Region - 4%. 

The indicator characterizing the involvement of labor resources in research 

and development is the ratio of workers performing research for 10 thousand 

people employed in the economy. In the country as a whole, in 2017 this indicator 

dropped from 26.9 to 25.8 people per 10 thousand employees (tab. 4.3). The 

average national level of this indicator was exceeded only in the cities of Almaty 

and Astana, as well as in the East Kazakhstan region. In all other regions, it was 

below the national average. This fact indicates a low degree of involvement of 

labor resources in research and development in these areas, but regional science is 

mainly of applied nature and even with a small involvement in the research process 

of workers the data shows that it copes with the tasks set at the regional level. 
 

Table 4.3. The number of personnel engaged in research and development 

per 10 thousand employed in the economy by regions of the Republic of 

Kazakhstan in 2017 
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Number of 

employees 

performing 

research, 

total, persons 

Number of 

research 

specialists, 

persons 

Employe

d in the 

economy, 

total, 

thousand 

persons*  

Employees 

performing 

research on 

10 thousand 

people 

employed in 

the 

economy 

Research 

specialists 

per 10 

thousand 

people 

employed in 

the economy 

Republic of 

Kazakhstan 
22 081 17 205 8553376 25,8 20,1 

Akmolinskaya 678 427 416432 16,3 10,3 

Aktubinskaya 362 286 408556 8,9 7,0 

Almatinskaya 968 688 985347 9,8 7,0 

Atyrauskaya 474 340 296378 16,0 11,5 

East Kazakhstan 2 325 1 642 684286 34,0 24,0 

Zhambylskaya 377 252 501113 7,5 5,0 

West Kazakhstan 323 282 319530 10,1 8,8 

Karagandinskaya 1 360 1 058 656420 20,7 16,1 

Kostanaiskaya 569 432 493508 11,5 8,8 

Kyzykordinskaya 229 136 328551 7,0 4,1 

Mangistauskaya 696 579 277824 25,1 20,8 

Pavlodarskaya 654 509 401138 16,3 12,7 

North Kazakhstan 93 64 303095 3,1 2,1 

South Kazakhstan 1 090 996 1147244 9,5 8,7 

Astana city 3 062 2 545 466056 65,7 54,6 

Almaty city 8 821 6 969 867898 101,6 80,3 

 

Data provided by Statistics Committee of the Republic of Kazakhstan 

*) The data is based on the results of a sample survey of 208,275 households (4.48% of the 

total number of households), the frequency of the survey is once a year. 

 

A large role in the state of the country's personnel potential is played by the 

age structure of the contingent. As can be seen from the table 4.4, the share of 

specialists of the pre-retirement and retirement age over 55 years from 2013 to 

2016 accounted for about a quarter of the contingent. The outlined downward trend 

in this age group was replaced by an increase by 1.2%. In 2017, young scientists 

made up about 35% of the contingent of research specialists. The share of 

scientists of the age group from 35 to 54 years old accounted for 39.9% of the total 

number. 

 

Table 4.4. Distribution of employees performed 

research and development by age 
 

Year Total 

Including  

Younger 25 

years 
25-34 years 35-44 years 45-54 years 55-64 years 

65 years 

and older 

per. % per. % per. % per. % per. % per. % 

2012 20404 2648 13,0 5114 25,0 3749 18,4 3941 19,3 3437 16,8 1515 7,5 

2013 23712 2818 11,9 5770 24,3 4735 19,9 4520 19,1 3958 16,7 1911 8,1 



44 

 

2014 25793 2912 11,3 6535 25,3 5175 20,1 4734 18,4 4267 16,5 2170 8,4 

2015 24 735 2 636 10,7 6 372 25,8 5 257 21,3 4 546 18,4 3 889 15,7 2 035 8,2 

2016 22985 2 211 9,6 5956 25,9 5099 22,2 4233 18,4 3 592 15,6 1 894 8,2 

2017 22081 1909 8,6 5824 26,4 4937 22,4 3871 17,5 3 469 15,7 2071 9,4 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

Table 4.5. The distribution of the number of employees performing 

research and development in 2016 by age 

 
persons 

  

Total 

including 

Youn

-ger 

25 

years 

25-34 

years 

Inclu-

ding  

25-28 

years 

35-44 

years 

Inclu-

ding  

35 

years 

45-54 

years 

55-64 

years 

Youn

-ger  

55-62 

years 

65 

years 

and 

older 

The number of 

employees 

engaged in 

research and 

development at 

the end of the 

reporting year, 

total 22 081 1 909 5 824 2 304 4 937 1 083 3 871 3 469 2 192 2 071 

Including research 

specialists 17 205 1 180 4 735 1 865 3 869 909 2 961 2 698 1 627 1 762 

Including women 8 991 603 2 521 1 007 2 203 477 1 793 1 304 723 567 

 research 

specialists having a 

scientific or 

academic degree 11 290 377 2 938 1 026 2 650 1 001 2 096 1 846 1 627 1 383 

Profile doctor 354 - 13 - 57 4 66 133 42 85 

Including women 141 - 9 - 26 1 33 54 29 19 

Philosophy doctor 

(PhD) 589 - 256 72 250 37 59 17 8 7 

Including women 316 - 144 37 127 17 37 5 2 3 

Doctor of science 1 818 - 34 - 177 32 358 587 366 662 

Including women 648 - 8 - 59 21 196 233 116 152 

Candidate of 

science 4 541 1 249 47 1 265 239 1 369 1 030 539 627 

Including women 2 446 - 114 22 757 151 843 497 234 235 

Master 3 988 376 2 386 907 901 192 244 79 25 2 

Including women 2 421 226 1 386 508 587 111 48 57 21 1 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

The data show that cadres of higher scientific qualification are the most 

represented by candidates of science - 4,541 persons; (in 2016 - 4726) and doctors 

of science - 1818 persons (in 2016 - 1 828 persons), among them 1657 candidates 

and 1249 doctors of science over the age of 54 years. At the same time, the number 

of doctors in profile and PhD doctors at the age of up to 55 years is only 701 
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persons (Table 4.5). 

In the fields of science, a decline of specialists number is characteristic for 

natural sciences, medical, agricultural, and social sciences (Table 4.6). 

 

Table 4.6. Distribution of research specialists by the fields of science 
 

persons 

  

Total 

Including by fields of science 

natural 

science

s 

engineeri

ng and 

technolo

gy 

medica

l 

science

s 

agricul

tural 

science

s 

social 

scienc

es 

humani

ties 

1 2 3 4 5 6 7 8 

2014 
       

Research 

specialists, 

persons 

18 930 5 729 5 511 1 426 1 973 1 368 2 923 

Including those 

having a degree        

Profile doctor 596 163 143 115 38 36 101 

Philosophy doctor 

PhD 
330 143 49 13 9 55 61 

Doctor of science 2 006 619 443 224 230 133 357 

Candidate of 

science 
5 254 1 567 1 033 391 668 569 1 026 

Master 3 018 1 154 688 111 213 305 547 

2015 
       

Research 

specialists 
18 454 5 481 5 403 1 316 2 259 1 279 2 716 

Including those 

having a degree        

Profile doctor 549 180 126 49 77 27 90 

Philosophy doctor 

PhD 
431 183 64 22 14 64 84 

Doctor of science 1 821 540 374 232 236 128 311 

Candidate of 

science 
5 119 1 461 1 027 373 686 529 1 043 

Master 3 709 1 194 903 135 481 27 669 

Continuation of table 4.6 

1 2 3 4 5 6 7 8 

2016 
       

Research 

specialists 
17 421 5 207 4 661 1 334 2 089 1 504 2 626 
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Including those 

having a degree        

Profile doctor 493 199 112 34 29 28 91 

Philosophy doctor 

PhD 
456 200 59 34 14 67 82 

Doctor of science 1 828 574 370 244 199 181 260 

Candidate of 

science 
4 726 1 323 837 393 618 542 1 013 

Master 3 773 1 203 863 204 440 435 628 

2017 
       

Research 

specialists 
17 205 4 983 5 039 1 051 1 942 1 440 2 750 

Including those 

having a degree        

Profile doctor 354 117 77 47 22 38 53 

Philosophy 

doctorPhD 
589 224 114 31 38 88 94 

Doctor of science 1 818 577 383 182 196 151 329 

Candidate of 

science 
4 541 1 221 979 327 587 526 901 

Master 3 988 1 236 1004 202 412 375 759 
 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

But there are also positive results in the dynamics of the contingent: the 

number of research specialists increased by 378 persons in engineering and by 124 

persons in the humanities 

The number of employees involved in the implementation of research 

characterizes the relevance of the research results. On this basis, the most popular 

in 2017 were developments in the natural sciences and engineering developments 

and technologies; they accounted for 29% of the total number of all research 

specialists, respectively. This is followed by the humanities, which account for 

16% of the number of researchers. Against this background, agricultural sciences 

occupy only the fourth position having 11%. 

The smallest number of staff of research specialists involved in the 

implementation of scientific work is in the social and medical sciences. The 

number of employees engaged in R&D in these sciences accounted for 8% and 

6%, respectively. 

The training of scientific and scientific-pedagogical workers of higher 

qualification is provided through the MA course and doctoral studies in 

educational organizations, in which postgraduate education programs are 

developed. In the 2017/2018 academic year in the Republic of Kazakhstan, training 

of the specialists of higher scientific qualifications was conducted in 107 

organizations that provide training for postgraduates, in 70 organizations that 

provide training for doctoral students and in 17 organizations ï for resident 

students. 

The total number of postgraduates in the 2017/2018 academic year was 
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34,609 people. The number of students in this academic year is higher than in the 

period of 2012/2013, and 1.7 thousand more than in the previous year. 

At the expense of the state educational order, 16.6 thousand people are 

studying, which is 47.9% of the total number of students, 17.2 people or 49.6% of 

students receive paid educational services. 

The total number of residency students was 3,827 people. The number of 

admitted students of the residency in the reporting year amounted to 1,693 people. 

Graduated ones - 876 people. 

Postgraduates graduation amounted to 18 268 people, including with thesis 

defense - 18 210 people or 99.7%. (table 4.7). 

 

Table 4.7. Number, admission and graduation of postgraduates 
persons 

  2013 2014 2015 2016 2017 

Postgraduates number (at the end of 

the year), total 
31 950 32 527 29 882 32 893 34 609 

Postgraduates admission, total 17 775 16 941 15 261 19 074 18 829 

Including: 
     

Graduated from higher education 

institutions in the reporting year 
14 120 12 410 11 608 15 018 15 169 

Postgraduates graduation - total 12 962 15 880 15 816 16 445 18 268 

Including those who defended thesis 

from the total graduation flow 
11 783 14 653 14 869 16 344 18 210 

 

Table is made according to the State Statistics data 

 

The most represented in terms of the number of students studying in MA 

course are the following specialties: technical sciences and technologies - 28.0%, 

social sciences, economics and business - 20.8%, education - 18.3%, law - 10.1% 

(Table. 4.8). 

 

Table 4.8. Number of Masters by areas of science 
 

persons 

  2013 2014 2015 2016 2017 

1 2 3 4 5 6 

Number of Masters - total 31 950 32 527 29882 32 893 34 609 

Including by certain areas of science: 
  

   education 5 200 5 133 4834 5 664 6 318 

humanities 2 239 2 350 2232 2 142 2 168 

law 3 011 3 150 3131 3 553 3 493 

Continuation of table 4.8 

1 2 3 4 5 6 

Social science, economics and business 8 614 7 985 7357 7 696 7 182 

Natural science 2 148 2 122 1939 1 890 2 060 

Technical science and technologies 6 276 6 450 7189 8 693 9 679 

Agricultural science 785 846 829 741 857 
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Services  932 879 644 551 575 

Arts 
   

423 538 

Military science and security 
   

11 ʭ 

Health care and and social security 

(medicine)     
642 619 

Veterinary medicine 
   

211 232 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

At the end of 2017, the total number of doctoral students was 3603 people, of 

whom 2136 people or 59.2% are women. The number of admitted doctoral 

students is 1,671 people, those who left before graduation are 112 and the number 

of doctoral students who completed training exceeding the fixed period of time is 

36 people. The number of doctoral students graduated was 721, of which 249 or 

34.5% defended a thesis (Table 4.9). 

 

Table 4.9. Number and graduation of doctors 
                                                                                                                                                                             

persons 

  2013 2014 2015 2016 2017 

Number of doctors (at the end of the year) 1 892 2 063 2 288 2710 3603 

including: 
     

Profile doctors 170 101 122 93 113 

Philosophy doctors (PhD) 1 722 1 962 2 166 2617 3490 

Doctor students admission 638 729 794 1086 1671 

includng: 
     

Profile doctors 31 - 32 25 51 

Philosophy doctors (PhD) 607 729 762 1061 1620 

Graduation of doctors - total 373 503 533 619 721 

Defended thesis from the total flow 100 125 175 117 249 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

The number of PhD students is 2,617 people, the number of profile doctoral 

students is 93 people. The number of doctoral students over the five-year period 

increased by 1.7 times, including doctoral students by profile ï by 1.2 times, PhDs 

ï by 1.7 times. 

For the analyzed five-year period, the lowest indicator in the field of 

graduates with a doctoral thesis defense appeared to be 2016, in which only about 

19% of graduates defended thesis. In 2017, this indicator improved by 1.8 times 

and amounted to 34.5% or 249 people. 

The most represented in terms of the number of students in the doctorate are 

the following specialties: technical sciences and technology - they account for 

26.4% of all students, then social sciences, economics and business - 15.1% and 

natural sciences - 9.7% ( Table 4.10). 
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Table 4.10. Distribution of doctoral students by specialties 

their admission and graduation in 2017 
persons 

Specialty name 

Admission 

of doctoral 

students in 

the 

reporting 

year 

Number of 

doctoral 

students 

Actual 

graduation 

of doctors 

in the 

reporting 

year, total 

Including 

with thesis 

defense 

Share of 

graduates 

with thesis 

defense, % 

Total 1 671 3 603 721 249 34,5 

Education 211 421 71 17 23,9 

Humanities 210 406 72 x - 

Law 130 269 30 16 53,3 

Arts 22 55 11 7 63,6 

Social science, economics 

and business  
307 633 87 28 32,2 

Natural sciences 171 329 66 9 13,6 

Technical sciences and 

technologies 
381 855 198 99 50,0 

Agricultural sciences 53 130 66 - - 

Services 23 52 12 x - 

Military science and 

security 
5 8 1 - - 

Health care and social 

security (medicine) 
110 295 85 58 68,2 

Veterinary medicine 25 52 13 x - 

Data provided by Statistics Committee of the Republic of Kazakhstan 

 

Of the total number of graduates, only 34.5% prepared and defended a thesis 

for awarding the degree of a profile doctor or a doctor of philosophy (PhD). Above 

the average national level was the number of those who defended thesis in the field 

of health care and social security (medicine) - 68.2%, in arts ð 63.6%, in law ð 

53.3%, in technical sciences and technology ð 50.0%. In such disciplines as 

veterinary medicine, services and humanities, the release of doctors with thesis 

defense was no more than 1 person; in the agricultural sciences, no graduate was 

defended. In the field of education, social sciences, economics and business 

dissertation activity decreased. In the republic as a whole, in law, natural, technical 

sciences and technologies and health care it has increased. 

Thus, in 2017 compared to 2016, there was a slight decrease in the number of 

researchers with an increase in the number of scientific organizations. 

An important role in the movement of labor has a migration of the population. 

For example, in 2017, 22 thousand more people left the Republic of Kazakhstan 

than arrived in the republic. At the same time, 235.4 thousand people with higher 

education left the country, while only 226.4 thousand people arrived. As can be 

seen from the data, the migration balance of the population with higher education 

is negative and is equal to 8.5 thousand people. 

In 2017, the labor movement balance by research specialists has a negative 
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value, in addition, the indicator of the total turnover of personnel was almost 46%. 

The share of scientists in the age groups up to 25 years and 45-54 years in the total 

number has decreased. 

Among the positive phenomena, an increase in the number of training 

specialists and an increase in the proportion of doctoral students who defended a 

thesis during the period allowed by the law for training and defense of a scientific 

work can be noted. As well as the emerging tendency to change the qualitative 

structure of science cadres in the direction of replacing candidates and doctors of 

science with young scientists from among the masters and doctors of philosophy 

PhD. 
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5. ANALYSIS OF RESEARCH AND DEVELOPMENT  FINANCING , 

(carried out from the state budget, attracting funds to science from the private 

sector) 

 

In 2017, the share of domestic R&D costs in GDP was 0.13%, which is lower 

than the 2016 figure (0.14%). 

The ratio of production of goods and production of services in GDP in 2017 

amounted to 36.0% and 57.9% respectively (Fig.5.1). 

 

 
 

Figure 5.1. Gross Domestic Product Structure 2017 
 

Sourse: Statistics Committee of the Ministry of Economy of RK 
 

 

 

 

 

 

 

 

 

 

 

GDP ï 100% 

 

 

Production of goods ï 36,5% Agriculture, forestry and fisheries 4,4% 

 Industry 26,5% 

 Construction 5,6% 

 Wholesale and retail trade, repair of cars and 

motorcycles 

16,4% 

 Transport and warehousing 8,0% 

 Accommodation and food services 1,1% 

 Information and communication 1,5% 

 Finance and insurance 4,3% 

 Real estate operations 8,1% 

Production of services ï 57,0% Professional, scientific and technical activity, 

including R&D internal costs ï 0,13% 

4,7% 

 Activity in the sphere of administrative and auxiliary 

services 

2,4% 
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 State management and defence, compulsory social 

security 

2,1% 

 Education 2,8% 

 Health care and social services 1,9% 

Taxes for products, 6,5 Arts, entertainment and recreation 0,8% 

 Other kinds of services 2,9% 

 

As can be seen from this scheme, GDP is mainly the sum of the cost of 

producing goods in the real sector of the economy and the cost of providing 

services, including professional, scientific and technical activities, which also 

include R & D costs. On this basis, 0.13% of the cost of science reflects the 

contribution of science to GDP or the knowledge-intensiveness of GDP. 

The intensity of GDP has a multiplicative effect, i.e. with the growth of 

investment in science, the gross product will grow in a much larger amount than 

the initial cash investment. In addition to the primary effect, secondary and 

subsequent effects appear. 

That is why the majority of countries in the world are interested in increasing 

investment in science, and those states whose knowledge-based GDP exceeds 3% 

are at the forefront of technological progress. Today, the countries - technology 

leaders maintain the indicator of knowledge-intensive GDP at the level of 2.7-4.3% 

(Table 5.1). 
 

Table 5.1. Gross domestic research costs 

and development works in% of GDP 
 

Countries / Period 2010 2011 2012 2013 2014 2015 2016 2017 

Israel 3,94 4,02 4,16 4,14 4,29 4,27 ..  

Republic of Corea 3,45 3,75 4,02 4,15 4,28 4,23 ..  

Japan 3,14 3,25 3,21 3,32 3,40 3,28 ..  

Sweden 3,22 3,25 3,29 3,31 3,14 3,26 ..  

Austria 2,73 2,68 2,93 2,96 3,06 3,07 ..  

Denmark 2,93 2,97 3,01 3,02 2,98 3,01 ..  

Finland 3,73 3,64 3,42 3,29 3,18 2,90 ..  

Germany 2,71 2,80 2,87 2,82 2,89 2,88 ..  

United States of America 2,73 2,77 2,70 2,74 2,75 2,79 ..  

Belgium 2,05 2,16 2,36 2,44 2,46 2,46 ..  

France 2,17 2,19 2,23 2,23 2,24 2,23 ..  

Iceland .. 2,50 .. 1,77 2,03 2,21 ..  

Slovenia 2,06 2,42 2,58 2,60 2,38 2,21 ..  

China 1,71 1,78 1,91 1,99 2,02 2,07 ..  

         

Uzbekistan 0,20 0,19 0,20 0,20 0,20 0,21 ..  

Kazakhstan 0,15 0,15 0,17 0,17 0,17 0,17 0,14 0,13 

Mongolia 0,24 0,23 0,24 0,23 0,22 0,16 ..  

 Source: UNESCO database 

 

To understand the mechanism of the possibility of increasing the knowledge-

intensity of GDP, i.e. an indicator that reflects the existing proportion between the 

volume of GDP and scientific and technical activity in the form of the amount of 
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costs spent to scientific research, it is necessary to analyze their structure (tab. 5.2). 

According to the approved methodology, an indicator characterizing the 

volume of a scientific product, i.e. research or development included in GDP is 

equal to the cost of its production. The components of these costs are the following 

types of costs: labor costs; purchase of services (for own projects); for fixed assets 

(machinery, equipment, buildings and others); other current expenses 

(consumables, raw materials and equipment, rent and others). 

 

Table 5.2. Domestic R & D costs by sectors 
                                                                                                                                                                                                                                          

mln tenge 

Indicator Period Total 
Public 

sector 

Sector of 

higher 

professional 

education 

Business 

sector 

Non-

comme

rcial 

sector 

Domestic R&D costs 2013 61 672,7 18 304,4 18 926,1 18 150,9 6 291,3 

  2014 66 347,6 21 695,6 14 706,5 24 337,6 5 607,9 

  2015 69 302,9 20 325,8 13 485,0 27 790,8 7 701,3 

  2016 66 600,1 18 640,4 11 532,1 28 872,7 7 555,0 

  2017 68 884,2 20 961,4 13 179,5 28 665,0 6 078,2 

including 
 

     salaries 2013 30 468,8 7 652,5 10 998,5 9 218,0 2 599,8 

  2014 34 968,1 11 739,3 8 521,7 12 265,7 2 441,4 

  2015 35 730,0 11 015,8 7 655,9 13 771,9 3 286,4 

  2016 31 889,9 10 404,8 6 263,0 12 204,1 3 018,0 

  2017 31 564,1 10 691,7 5 933,1 11 681,2 3 258,1 

Purchase of services (for 

own projects) 
2013 7 211,8 4 467,8 1 278,5 1 129,6 335,9 

  2014 6 860,7 2 887,1 1 169,1 1 988,3 816,3 

  2015 7 328,6 2 589,0 1 198,8 1 949,9 1 591,0 

  2016 8 122,7 2 352,1 1 468,4 2 236,6 2 065,6 

  2017 8 449,1 2 962,7 1 935,2 2 338,1 1 213,2 

Costs for fixed assets 

(machines, equipment, 

facilities etc.) 

2013 5 367,2 1 198,5 1 066,1 1 752,2 1 350,5 

  2014 5 396,7 1 332,1 830,4 2 679,1 555,2 

  2015 5 524,9 994,0 801,2 3 025,9 703,8 

  2016 5 489,3 951,8 922,6 2 440,9 1 174,0 

  2017 7 259,7 1 099,4 2 175,9 3 686,3 298,1 

Other current costs 

(consumables, row 

materials and 

equipment, rental etc.) 

2013 18 624,8 4 985,6 5 583,1 6 051,0 2 005,1 

  2014 19 122,1 5 737,1 4 185,3 7 404,6 1 795,1 

  2015 20 719,5 5 727,0 3 829,2 9 043,2 2 120,1 

  2016 21 098,3 4 931,6 2 878,1 11 991,2 1 297,4 

  2017 21 611,2 6 207,6 3 135,3 10 959,4 1 308,8 

External cocts for R&D 2013 12 277,2 1 173,7 899,0 9 793,4 411,1 
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  2014 7 208,0 1 166,6 844,3 4 755,6 441,5 

  2015 17 270,0 574,4 559,5 14 922,6 1 213,5 

  2016 22 909,7 3 235,7 562,8 18 018,8 1 092,3 

  2017 
     

According to the data provided by Statistics Committee of the Ministry of economy of RK 

 

The labor cost of the personnel performing R & D consists of the annual 

salary and all associated costs or allowances. In almost all countries of the world, 

labor costs make up the largest part of current costs. 

In Kazakhstan in 2017, the share of labor costs, as in previous years, 

accounted for the largest part of current expenditures - 46%, however, compared to 

the previous year, this share decreased by 2 percentage points. At the same time, 

both in the whole of science and in all sectors there was an increase in the average 

monthly wage (tab. 5.3). 

 

Table 5.3. Average monthly wages of employees performing R&D by sector of 

activity 
 

tenge 

Year 

By 

organizations 

performing 

R&D 

Public sector 

Sector of 

higher 

professional 

education 

Business sector 

Non-

commercial 

sector 

2013 107 079 115 611 77 489 152 536 162 648 

2014 112 977 128 585 64 788 176 658 141 481 

2015 120 376 128 264 60 058 218 269 161 381 

2016 115 619 113 446 53 306 240 883 189 239 

2017 119 123 117 636 53 724 247 442 198 184 

Calculated according to the data provided by the Statistics Committee of the Ministry of 

economy of RK 

 

The data show that the average monthly wage in various sectors in 2017 
ranged from 54 thousand tenge in the higher education sector to 247 thousand 
tenge in the business sector. Moreover, if in the sector of higher professional 
education the average monthly salary, having slightly slowed down its annual 
decline, remained at a low level, then in the business sector it increased annually 
by 10-24%. And only in 2017, the rate of salary increase dropped to 2.7%, while 
remaining the highest among the sectors of science. It should be noted the keeping 
of high salaries in the non-profit sector too. 

The main role in changing the amount of wages is played by sources of 
financing. 

More than 50% of all internal costs are covered from the state budget. In 
2017, the share of budget funds decreased by 1 percentage point. This situation 
forced to more actively use by organizations of their own funds. As a result, the 
share of funding from this source increased by 1.3 percentage points. 
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In addition to state financing and own funds, scientific organizations use such 
sources as bank loans, foreign investments, loans of non-banking legal entities 
(except for development institutions). In 2017, they amounted to KZT 4,717.0 
million or 6.8% of total costs (Table 5.5.4). 

 
Table 5.4. Sources of financing domestic R&D costs 

 

 
2013 2014 2015 2016 2017 

Domestic costs by main sources of financing, mln. tenge 

Republic of Kazakhstan 61 672,7 66 347,6 69 302,9 66 600,1 68 884,2 

Total budget funds, mln. tenge 39 273,3 43 343,5 40 719,1 35 440,5 35 979,9 

Own funds, mln. tenge 17 836,2 19 858,3 25 356,6 26 388,8 28 187,6 

Other funds of financing, mln. tenge 4 563,2 3 145,8 3 227,2 4 770,8 4 717,0 

The share of financing in total costs,% 

Republic of Kazakhstan 100 100 100 100 100 

Total budget funds, mln. tenge 63,7 65,3 58,8 53,2 52,2 

Own funds, mln. tenge 28,9 29,9 36,6 39,6 40,9 

Other funds of financing, mln. tenge 7,4 4,7 4,7 7,2 6,8 

According to the data provided by Statistics Committee of the Ministry of economy of RK 

 

Among the sources of financing there are almost no business entities 

representing the real sector of the economy. At the same time the financing of 

research and development in all developed countries today is 60-75% provided by 

the business sector (tab. 5.5). And, as a result, in the same countries, the highest 

research intensity of GDP is noted. 

 

Table 5.5. Total domestic R&D costs of the business sector in % of total costs 
 

Country/year 2011 2012 2013 2014 2015 

Japan 76,5 76,1 75,5 77,3 78,0 

China 73,9 74,0 74,6 75,4 74,7 

South Corea 73,7 74,7 75,7 75,3 74,5 

Slovenia 61,2 62,2 63,8 68,4 69,2 

German 65,6 66,1 65,4 66,0 65,6 

United States 58,4 59,2 60,8 61,7 64,2 

Denmark 61,2 59,9 59,0 é 59,4 

Belgium 60,2 60,6 60,6 é 58,6 

Sweden 57,6 é 61,0 é 57,3 

France 55,0 55,3 55,1 55,7 é 

Finland 67 63,1 60,8 53,5 54,8 
Source: http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tsc00031&plugin=1 

 

In Kazakhstan, the organizationôs own funds occupy a large share in the 

financing of R&D and are the second largest source of domestic expenditures. 

How are these funds formed? These are services for testing and analysis, scientific 

and technical, consulting services, services of botanical gardens and zoos, 

architectural services for the restoration of monuments, plans and drawings for 
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architectural purposes, services for specialized design, for studying public opinion, 

etc. In addition, financial resources of scientific organizations are formed through 

the performance of work not related to science, such as services for the rental and 

maintenance of property. Perhaps it is this method of forming financial resources 

that does not in the best way affect the quality of scientific work. 

The next item of expenditure is the purchase of services (for own projects). In 

2017, this item accounted for 12.3%. Compared with the previous year, the share 

of costs almost did not change. Like salary costs, they are strictly regulated by the 

financial framework of the project. This is evident from the dynamics of spending 

on this item lately - they fluctuate within 12%. 

The current costs of fixed assets (current repairs of machinery, equipment, 

buildings, as well as the purchase of spare parts for them, consumables, etc.) in 

2017 amounted to 10.5% (2016 ï8%). 

Other current expenses associated with the acquisition of consumables, raw 

materials and equipment, rent, utilities and other services remained virtually 

unchanged, having increased by 0.3 percentage points in 2017 and amounted to 

31.4%. 

The production sector, which is the main consumer of scientific research, has 

recently reduced its activities, and this is the loss of real production, which 

provides for foreign currency earnings to the country's budget and generates tax 

revenues that serve as a source of financing, including scientific research. 

The decline in the share of production sector in the formation of GDP is one 

of the reasons why scientific research, failing to find its final consumer within the 

country, is declining. This is confirmed by the performance of R&D by sector. 

Despite the general increase in domestic expenditures on research and 

development in 2017, in business and non-profit sectors they decreased by 208 and 

1,477 million tenge, respectively. That is, the reduction occurs where it is expected 

to bring together the interaction of science and production. The public sector has 

increased costs thanks to government support (Table 5.6). 

 

Table 5.6. Domestic R&D expenditures by activity sector 
mln tenge 

 2013 2014 2015 2016 2017 

Domestic research and 

development costs, total 
61 672,7 66 347,6 69 302,9 66 600,1 68 884,21 

including:       

Public sector 18 304,3 21 695,6 20 325,8 18 640,4 20 961,42 

Sector of higher professional 

education 
18 926 14 706,5 

13 485, 

0 
11 532,1 13 179,52 

Business sector 18 151 24 337,6 27 790,8 28 872,7 28 665,04 

Non-commercial sector 6 291,2 5 607,9 7 701,3 7 554,9 6 078,24 
According to the data provided by Statistics Committee of the Ministry of economy of RK 

In 2017, as in the previous year, there was a reduction in the cost of 

fundamental works by 22%. At the same time, the volume of R&D in applied 

research increased by 14%, in engineering developments - by 1% (Table 5.7). 
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Table 5.7. Domestic R&D costs by type of research and development 

mln tenge 

 2013 2014 2015 2016 2017 

Domestic costs, total 61 672,7 66 347,6 69 302,9 66 600,1 68 884,2 

including:      

Fundamental researches 18 197,0 15 260,7 15 838,8 13 809,2 10 785,9 

Applied researches 33 369,4 38 394,7 36 959,0 35 841,1 40 909,6 

Engineering developments 10 106,3 12 692,1 16 505,1 16 949,8 17 188,7 
 

According to the data provided by Statistics Committee of the Ministry of economy of RK 

 
According to statistics, in 2017, the largest share of R&D expenditures fell on 

engineering developments and technologies - 45.7% of the total expenditures in the 

country, while their volume increased by 1.3 billion tenge compared to the last 

year. It should be noted that the trend of expansion of activities in this field of 

science has been observed during the last five years. 

In addition to this field of science, the cost of medical science increased by 

1.0 billion tenge, social - by 0.6 billion tenge and humanitarian - 0.9 billion tenge. 

In these sciences, the process developed unevenly. The peak of expenses was in the 

medical and social sciences in 2013, in the humanities - in 2014 (Table 5.8). 

 

Table 5.8. Domestic costs of research and development by the fields of science 
 

mln tenge 

 2013 2014 2015 2016 2017 

Domestic costs, total 61 672,7 66 347,6 69302,9 66 600,1 68 884,2 

including:      

natural 22 361,3 23 556,7 25334,2 23 496,3 22 428,3 

engineering developments 

and technologies (technical) 
23 937,9 26 864,2 29618,3 30 193,4 31 459,4 

medical 3 450,4 2 795,1 2 735,4 2 277,9 3 278,3 

agricultural 5 628,1 7 331,7 7 602,4 6 884,6 6 528,0 

social sciences 2 857,1 1 486,2 850,5 1 072,2 1 650,8 

humanities  3 437,6 4 313,5 3 162,1 2 675,8 3 539,4 
 

According to the data provided by Statistics Committee of the Ministry of Economy of RK 

 

The cost reduction occurred in the natural sciences by 1.1 billion tenge and in 

agricultural - by 0.4 billion tenge. However, in these sciences, the development 

process is progressive. Thus, in the natural sciences, after a steady increase in 

costs, which in 2015 reached a maximum, a decline began, continuing for the 

second year. In the agricultural sciences, the year 2014, in which the largest 

amount of R&D was performed, in 2015 was followed by a sharp decline, which 

reached its lowest limits during the five-year period. 

Reducing the cost of performing R&D occurred in 7 regions of the country. 

Most of all, this process touched the West Kazakhstan region. R&D costs 

decreased by 83.3%. Domestic costs in South Kazakhstan decreased by 23.7%, by 

18.5% in Karaganda region, by 17.5% in Kyzylorda region, by 14% in Pavlodar 
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region, by 7.5% in Almaty region and by 4, 7% - in Almaty city (tab. 5.9). 

 

 

Table 5.9. Domestic R&D costs by regions 
 

mln. tenge 
 

 2013 2014 2015 2016 2017 Increase/ 

decline of costs 

in 2017 

compared to 

2016 

Republic of Kazakhstan 61672,7 66347,6 69302,9 66600,1 68884,2 3,4 

Akmolinskaya 742,4 826,7 1113,1 797,3 898,2 12,7 

Aktubinskaya 559,1 735,2 701,6 763,0 839,1 10,0 

Almatinskaya 1117,3 804,2 1053,6 941,7 871,1 -7,5 

Atyrauskaya 1880 1885,7 2415,9 2753,3 3637,7 32,1 

East Kazakhstan 3773,3 3040,6 3300 3475,4 5000,5 43,9 

Zhambylskaya 1077,1 1322,3 689,7 456,3 1024,3 124,5 

West Kazakhstan 916,1 672,2 753,2 1789,2 298,5 -83,3 

Karagandinskaya 3407,8 4048,9 3597,8 4279,0 3488,1 -18,5 

Kostanaisaya 445,3 574 599,2 562,1 1176,5 109,3 

Kyzylordinskaya 213,3 266 235,5 613,6 506,3 -17,5 

Mangistauskaya 5095,3 6160,7 7694,5 7800,4 8043,5 3,1 

Pavlodarskaya 335,3 322,9 320,8 390,4 335,7 -14,0 

North Kazakhstan 209,6 236,3 224,4 180,2 185,2 2,8 

South Kazakhstan 1168,4 1233,8 1360,4 1211,4 924,2 -23,7 

Astana city 9741,1 10187,7 13452 13990,6 16297,5 16,5 

Almaty city 30991 34030,3 31791,2 26596,2 25357,8 -4,7 

According to the data provided by Statistics Committee of the Ministry of economy of RK 

 

Despite the decline in indicators characterizing the activities of scientific 

organizations, Almaty is still the largest scientific center of the republic. It 

accounts for 36.8% of research and development. 

Science is also developing at a high rate in Astana. In 2016, the share of 

metropolitan science accounted for 21% of domestic expenditures on research and 

development in the republic, in 2017 it increased to 23.7%. 

The intensive development of science in the Mangistau region continues. 

With a volume of expenditure of 8.0 billion tenge, it is in 3rd place in terms of the 

volume of scientific research, which is increasing annually. It should be noted that 

99.3% of the R&D performed was financed at the expense of the organizationôs 

own funds, and 0.7% of the total costs in the region were spent on the 

implementation of programs and projects at the expense of targeted program and 

grant funding. 

The independence of the scientific organizations of the region from third-

party financing has allowed the monthly salary of its employees to be increased to 

407 thousand tenge, which is more than three times higher than the average 

national salary level. 

Another oil producing region, Atyrau, as well as Mangistau, uses more than 

97% of its own funds and only 3% is financed from the state budget, including 

14.3 million tenge for basic financing and 44.1 million for grant funding. The 

average monthly salary of employees of these organizations was 286 thousand 

tenge, which is almost 2.4 times higher than the national average. 
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Analysis of the financial component of the scientific potential shows that, 

despite the reduction in the share of public funding, it remains the main source of 

investment in science, while the dependence on this source is very high. However, 

the trend of increasing the role of own funds in R&D costs continues, while other 

sources are declining. Just as before, there is no visible interest of the real sector in 

maintaining the scientific and technological potential of the republic. 

Despite a small share, there is a steady growth in the amount of funds 

invested in R&D by foreign investors. Thus, from 2012 to 2017, foreign 

investments increased fourfold, while their share in total domestic R&D 

expenditures increased three times, and by the end of 2017 it was 1.8%, or 1.3 

billion tenge. 
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6. ANALYSIS OF GLOBAL  SCIENCE DEVELOPMENT TRENDS  

(discoveries and achievements of Kazakhstan science as a result of the 

implementation of scientific and technical agreements with foreign and 

international scientific organizations) 

 

6.1. Analysis of global trends in the development of science 

The directions of research conducted by developed countries reflect the most 

important trends in global scientific and technological development. The strategic 

directions of most European countries now include nanotechnologies and materials 

of a new generation, information and communication technologies, advanced 

production, power engineering, transportation, space systems, life sciences and 

biotechnology. Certain differences in the national systems of priorities lay in the 

scope of the scientific and technical areas, as well as in the degree of focus on the 

solution of certain socio-economic problems. 

As international experience shows, methodological support and mechanisms 

for the selection and implementation of priority directions, areas and critical 

technologies are constantly being improved in accordance with the new challenges 

of global and national development. 

At present, the goal of the scientific-technological and innovation policy 

pursued by industrially developed countries is the development of high-tech 

industries, stimulating the development and introduction of advanced technologies 

to maintain competitiveness and achieve high productivity rates. Over the next 10ï

20 years, products and services with such qualities and properties as intelligence, 

mobility, compliance with individual customer requirements, high functional 

efficiency, environmental friendliness and resource efficiency will become a 

characteristic of explosive new markets. 

New markets claiming a significant position in the economy, which are 

already on the horizon of the 2020ï2030s, are the following: 

Å equipment and materials for post-carbon energy (distributed generation 

technology, new solutions in the field of energy saving, renewable energy sources, 

etc.); 

 Å new solutions in the field of biotechnology (technologies for editing genes 

and genomes, microbiomics, engineering of the immune system, etc.); 

Å new chemistry and new materials (2D-materials, development of micro- and 

nano-encapsulation technologies, self-regenerating and high-strength light 

materials, etc.); 

Å intellectual equipment and technological systems for advanced production 

(new solutions in the field of robotization and automation, nano-production, new 

technologies in the field of 3D printing - nano-3D printing, 3D printing using 

biomaterials, etc.); 

Å microelectronics of the new generation and the element base necessary for it 

(non-silicon electronics, quantum communications, quantum computers, 

photoelectronics, flexible electronics, etc.); 

Å new solutions for health care and medicine (technologies in the field of 
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robotic surgery, microscopy of super high resolution, creation of artificial organs, 

medical and biological informatics, drugs of the new generation); 

Å new generation of sensor and instrumentation (biosensors, smart tactile 

technologies, contactless sensor technologies, etc.); 

Å new solutions in the field of information and communication technologies 

(new media, blockchain, artificial intelligence technologies, machine learning, 

transition to new generations of mobile communications, etc.); 

Å entry into the market of new leading companies - suppliers of advanced 

technologies. 

Industrialized countries (USA, Germany, Great Britain, Japan, China, South 

Korea, etc.) decided to launch a new technological revolution in the form of state 

policy. In addition, these states want to concentrate the key universal (digital) 

platforms that aggregate the so-called ñstrategic dataò and their processing 

algorithms. The leading countries are already implementing a whole package of 

large state programs in the field of advanced technologies in the industry and non-

industrial sectors of the economy, designed to launch a new technological 

revolution, a radical strengthening of competitive positions in global markets. At 

the same time, in addition to the traditional revitalization of industrial and 

technological policies, almost all developed countries have been increasing 

investment in scientific research since the late 2000s - the source of 

ñbreakthroughò technologies. 

The 8th Framework Program for Research, Technological and Innovation 

Development ñHorizon 2020ò is aimed at the implementation of priorities in the 

field of science and innovations at the EU level. The priority in it is given to highly 

efficient technologies - eco-, nano-, bio- and information technologies, focused on 

solving key socio-economic problems (development of green energy, transport, 

climate change and population aging). 

In Germany, the key areas of science and technology and innovation policy 

are defined in the High-Tech 2020 Development Strategy, the updated version of 

which was adopted by the German Federal Government in 2014. The main purpose 

of this document is to facilitate the formation of new markets, to intensify 

scientific and industrial interaction and provide comprehensive support for 

innovation, applying new tools. The Strategy identifies areas with the most serious 

challenges to the economy and society: climate, energy; health care, nutrition; 

mobility; security; communication. 

To respond to the challenges, it is proposed to consider the following areas as 

priorities, which, according to the German expert community, are distinguished by 

the highest dynamics of innovation and have great potential for economic growth 

and prosperity. These are: digital economy and society; sustainable economy and 

energy; innovative workplace; healthy lifestyle; intellectual mobility (research in 

the field of integrated transport policy, able to optimize different types of transport 

in terms of their efficiency, capabilities and interaction); public security - 

integrated systems and infrastructures. 

In November 2014, the German Federal Government adopted the Digital 
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Agenda, which contains general approaches to the development of the digital 

economy and identifies seven main areas to apply efforts of all stakeholders - the 

state, economic and social partners, civil society and science. One of the key 

objectives of the document is to accelerate the ñdigitalizationò of science. It is not 

only about expanding the global network of interdisciplinary scientific 

communications, but also about the continuous development of the digital 

infrastructure of research and information systems (digital archives, libraries, 

databases). 

The document presents the ideas and proposals of the federal government on 

the participation of science in the development of the digital economy, which are 

in fact the ñstate assignmentò for scientists. Thus, the federal government promised 

to increase innovative support in the field of storage and processing of ñbig dataò 

(bigdata) in order to use their potential for business (for example, for the transition 

to Industry 4.0), science (for life sciences) and health care. In this regard, it is 

planned to create two ñcenters of excellenceò for ñbig dataò in Berlin and Dresden. 

The German government maintains an effective balance between technocratic 

and humanitarian approaches to development, and therefore intends to widely 

engage the social and human sciences in research that contributes to the 

development of the digital economy and the realization of its social effects. First of 

all, it concerns the need for a deeper understanding of the processes and 

consequences of the digital transformation of society and economy, searching for 

answers to questions related to the debate about self-identification, protection of 

personal sphere and the right to privacy in the context of universal ñdigital 

transparencyò. 

In the UK, national priorities for the development of science and technology 

for the medium and long term are defined in the Strategy for the Development of 

Science and Innovation for Growth. The purpose of the Strategy is to strengthen 

the scientific and technological potential of the country, to create opportunities for 

accelerating the commercialization of emerging technologies and the formation of 

associated value chains, and to identify areas and sectors requiring advanced 

development of science and technology. These include: life sciences; high value 

added production; nanotechnology; Computer technologies. The following 

innovative technologies have been selected for priority investment: synthetic 

biology; energy efficient calculations; energy storage; graphene based materials. 

In 2012, the UK launched a new Industrial Strategy aimed at supporting the 

11 most promising sectors of the economy, whose development is at the global 

level or can achieve it. The focus is on the development of advanced technologies, 

the training of highly qualified personnel, the issues of financing and the 

development of partnership between science and business. For the selected sectors, 

programs were developed to ensure their effective growth based on long-term 

investments: Life Science Strategy, Nuclear Industry Development Strategy, 

Agricultural Technology Development Strategy, etc. To achieve the goals of these 

strategies, the Government also identified eight key cross-platform technologies in 

which the country is able to become a world leader: big data technology and 
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energy efficient computing; satellites and the use of the results of space activities; 

robotics and autonomous systems; synthetic biology; regenerative medicine; 

agricultural technologies; advanced materials and nanotechnologies; energy and 

energy storage. 

Japan launched the 5th five-year plan for the development of science, 

technology and innovation (2016-2020). The general directions of the priority 

directions of development of science and innovations, recorded in the Japanese 

official forecasts and departmental documents based on them, practically repeat the 

similar lists established in the practice of the USA and the EU. This, in particular, 

is a complex of areas united by the concept of ñlife scienceò, computer science and 

telecommunications, nanotechnologies and materials based on them, 

environmental innovations, innovative activities in the field of energy resources 

and the rational use of energy, technology for the study and development of space 

with a broad perspective use them in other areas. 

China has also adopted a new five-year plan aimed at innovation (2016-

2020). The priority research projects in the 13th five-year period of the PRC are: 

quantum communications and calculations; brain research; security in cyberspace; 

deep exploration of space; clean, efficient use of coal; industrial, medical and 

military robots; application of gene science; application of big data; deep-sea 

experimental platforms; New Arctic Observatory, Antarctic Station. 

The Chinese Academy of Sciences presented a plan for achieving 60 

important scientific and technical breakthroughs during the 13th five-year period. 

The plan also includes projects relating to the restoration and reconstruction of 

human organs, control of water pollution, study of samples taken from the lunar 

surface, astronomical observation of the back side of the moon using a low-

frequency radio telescope, and the development of a ground-based sensing system 

of Mars. 

Russia has approved the Strategy for the long-term scientific and 

technological development of the Russian Federation, which is aimed at obtaining 

technologies capable of responding to the main challenges, increasing the share of 

innovative products in the gross domestic product, bringing high-tech domestic 

technologies to new markets, increasing the effectiveness of research conducted by 

Russian scientists. Among the priority directions of development of science are: 

digital intellectual, production technologies; creation of new materials; 

development of systems capable of processing large amounts of data; artificial 

intelligence and machine learning; transition to environmentally friendly and 

resource-saving energy sources; personalized medicine, high-tech health care and 

health saving technologies; highly productive and environmentally friendly 

agricultural and aquatic economy; creation of intelligent transport and 

telecommunication systems; development and use of space and airspace, oceans, 

Arctic and Antarctic zones. 
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6.2. Discoveries and achievements obtained by Kazakhstan science as a 

result of the implementation of scientific and technical agreements with 

foreign and international scientific organizations 

In 2017, 11 scientific and technical programs with the participation of 

international partners were implemented in the republic, of which 10 programs 

were completed. In the course of research in the framework of these programs, the 

following main results were obtained. 

In the field of energy under the program ñDevelopment of clean energy 

sources of the Republic of Kazakhstan in the framework of EXPO 2017ò JSC 

ñNational Scientific and Technological Holding ñParasatò conducted studies with 

the participation of organizations of Germany (Rotch & Rau, AG), USA (Solarno, 

Inc.), Russia (NPO named after S.A. Lavochkin, Khimki). As a result, a feasibility 

study was developed for the production of a binary installation on the basis of a 

geothermal source, and the most effective ñEconomic model of 10 kV electricity 

supply and solid fuel heat supply (settlement for 100 private houses)ò was 

proposed. The transfer of dry lamination technology with highly oriented carbon 

nanotubes to the surface of the inner tube of a vacuum solar collector has been 

carried out. Design documentation has been developed for a compact power plant 

based on solar collectors and a set of equipment for the manufacture of industrial-

grade vacuum solar collectors up to 2 m; flow chart and design documentation for 

an industrial plant for producing activated carbon with a capacity of 100 kg/h; 

technological regulations for plasma processing of solid household waste (MSW) 

from preparation (briquetting) of raw materials to the production of target 

products: synthesis gas, suitable for generating electrical energy in high-efficiency 

electric generators, and neutral mineral components in the form of metals and 

vitrified materials. A project has been developed for the construction of an energy-

autonomous residential unit of an eco-house for one family using a combined 

autonomous power supply system based on renewable energy sources; a model of 

an energy autonomous eco-house with a size of 19.2 m2 was created. 

The Scientific and Technical Council of the Ministry of Energy of the 

Republic of Kazakhstan selected 9 projects of this program for the demonstration 

of Kazakhstan's developments in the National Pavilion ñNur ᴄlemò of the 

International Specialized Exhibition EXPO-2017. The project ñSustainable Energy 

Strategy for the Future of Kazakhstanò was presented at the stand of the initiative 

of the President of the Republic of Kazakhstan. 

In the field of mining as a result of research on the program ñCreating a pilot 

industrial complex for the extraction of coal bed methane from the Taldykuduksky 

section of the Karaganda coal basinò the Institute for the Integrated Development 

of the Subsoil, LLC, with the participation of Methane Kuzbass CJSC (Russia), 

has developed a methane extraction technology for Taldykuduksky area of the 

Karaganda coal basin, in which production from one well was not less than 8000 

m3 per day. A pilot industrial complex for the extraction of methane from coal 

seams has been created, pilot tests and approbation of methane production 

technologies have been carried out. Technological regulations for the performance 
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of works of industrial mining of coal methane for the seams of the Karaganda coal 

basin with angles of incidence from 0Á to 35Á, as well as for the production of 

methane for various permeability indicators of coal seams; well design at different 

angles of incidence of coal seams and different inflows into the well have been 

developed. 

In the field of international transit transportation in the framework of the 

program ñScientific and technical substantiation of the maximum possible options 

for Eurasian transit through the territory of Kazakhstan (2015-2017)ò of the NGO 

ñKazakhstan National Academy of Natural Sciencesò with the participation of the 

Chinese company SinohydroInter (Beijing) identified and evaluated risks related to 

the construction of the multimodal transit corridor ñLianyungang Port - Khorgos 

and Dostyk - Aktau Port - Eurasia Channel - Black Sea Ports of Russiaò; optimal 

links of the multimodal transit corridor with existing transport routes and corridors 

together with Russian and Chinese scientists were substantiated; an assessment of 

similar options for Eurasian transit has been conducted. The assessment of the 

multimodal transit corridor ñLianyungang Port - Khorgos and Dostyk - Aktau Port 

- Eurasia Channel - Black Sea Ports of Russiaò for the development of recreation 

and tourism are given; recommendations for making decisions on the construction 

of the most effective options for Eurasian transit through the territory of 

Kazakhstan have been scientifically substantiated. 

In the field of pharmacology, the program ñDevelopment of new 

pharmacological compounds - substances of original medicinal products and their 

standard samplesò was conducted by the International Scientific and Production 

Holding ñPhytochemistryò together with a number of scientific and industrial 

organizations, including foreign partners represented by the Central Research 

Institute of Tuberculosis of the Russian Academy of Medical Sciences, LLC 

Artlife, Tyumen State Medical University (Russia) and the Institute of Physiology, 

National Academy and Sciences of Belarus. 

The goal of the program was to develop substances based on new 

pharmacological compounds and reference materials of original drugs for the 

organization of pharmaceutical production according to international GMP 

standards. The following main results were obtained: for inclusion in the State 

Pharmacopoeia, 14 standard samples were isolated from plant raw materials and 

produced; regulations have been developed for the isolation of medicinal 

substances: 1,8-cyneol, chamazulene, menthol, camphor, cinaropicrin. The 

Ministry of Health of the Republic of Kazakhstan entered into the State Register of 

Medicinal Products the substances ñArglabinò, ñArglabin Nativeò, and issued state 

registration certificates. Pilot regulations and quality specifications have been 

developed for the production of the encapsulated form of Eferol, the ointment form 

based on aya shrub essential oil, the tablet form based on the substance 

cinaropicrin and the encapsulated form based on the oxime pinoxostrobine, 

harmine hydrochloride and arglabin. The Ministry of Health of the Kyrgyz 

Republic issued certificates of state registration of food supplements: ñArglabin, 

capsuleò and ñSalsokollin, capsuleò. The anti-tuberculosis activity of wormwood 
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essential oil (Eferol) has been investigated; hepatoprotective activity of pinostrobin 

oxime; immunotoxicity, reproductive toxicity, mutagenic properties of the 

encapsulated form of the oxime of pinostrobin and garmine hydrochloride; acute 

and chronic toxicity, neurotropic activity, pharmacokinetics of the substance and 

dosage form of garmine hydrochloride. A permit was obtained for clinical trials of 

the original drug ñSausalinò, the first phase of a clinical trial of the drug ñAyafrol, 

3% ointmentò, which is recommended for the study of the 2nd phase of clinical 

trials, was conducted. Regulatory documentation was developed for 14 standard 

samples, samples of medicinal substances with registration cards were transferred 

to the Republican Bank of biologically active substances. 

In the field of medicine, the staff of the Research Institute for Biological 

Safety Issues within the framework of the program ñOrganization and Conduct of 

Pre-Clinical and Clinical Trials of Trivalent Split-Vaccine against Seasonal Flu 

for 2015-2017ò together with researchers of the FSBI Research Institute of the 

Ministry of Health and Social Development of the Russian Federation organized 

and conducted Phase II and III of clinical trials of trivalent split vaccine against 

seasonal influenza. The tests showed that the produced vaccine by all parameters 

of safety and immunogenicity is not inferior to the vaccine against seasonal flu 

ñVaxigripò produced by Sanofi Pasteur (France) and meets the requirements of the 

Pharmacopoeia of the Republic of Kazakhstan, the European Pharmacopoeia and 

the World Health Organization. The novelty and practical significance of this 

program is that Kazakhstan will become the first producer of influenza vaccines 

for health care in the region of Central Asia, which in turn will expand the 

vaccination coverage of the most vulnerable segments of the population and 

thereby improve the epidemic situation with influenza in the country. 

In the field of agriculture in the framework of the program ñIncreasing the 

stress resistance and productivity of varieties and hybrids of agricultural crops, 

improving their quality indicators using the world plant diversity and 

biotechnologyò the Kazakh Research Institute of Agriculture and Plant Growing 

(with the participation of the Central Asian office of CIMMYT-CAC, Mexico), 

through exchange and participation in the International Testing, has collected 1669 

samples of 8 agricultural crops; the genetic diversity of crops has been studied, 

promising numbers and sources of high productivity, disease resistance, early 

maturity and grain quality were identified. Primary seed production and 

reproduction of more than 240 new promising crop varieties on an area of more 

than 4 thousand hectares was organized; more than 5.5 thousand tons of original 

and elite seeds were produced in various regions of RK. In order to introduce and 

propagate new varieties, production tests of highly productive varieties and crop 

lines resistant to abiotic and biotic factors of the environment were carried out in 

105 business structures of the RK over an area of 83,2 thousand hectares. 

According to the program ñThe introduction of modern foreign technologies 

of molecular biology and genetics into the breeding process of agricultural crops 

with the aim of creating fundamentally new high-resistant drought-resistant 

varieties for the arid climate of Northern Kazakhstanò (Kazakh Agrotechnical 
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University named after S.Seifullin, University of Adelaide, Australia) the lines for 

analyzing integrated breeding strategies were obtained; a database on wheat and 

barley has been developed for the purpose of its use by breeders for practical 

purposes; barley and wheat lines were studied in the field, showing the 

effectiveness of using molecular markers for breeding. A molecular screening 

laboratory has been created with a high-tech robotic molecular marker analysis 

system from LGC Genomics, where S.Seifullin KazATU specialists will work, 

trained at the University of Adelaide. The method of genotyping wheat and barley 

using selected molecular markers is available to serve scientists and breeders in the 

Republic of Kazakhstan. 

Within the framework of the program ñScientific support for the rational use 

of water resources and the development of agricultural land reclamation 

technologiesò (Kazakh Scientific Research Institute of Water Management, 

Japanese company for automation and accounting for water distribution 

HokkaidoIntelectTank), a technological scheme for monitoring the land 

reclamation state of Zhambyl and South Kazakhstan regions, Information and 

Advisory System (SIS) for making operational management decisions on 

improving reclamation state of the irrigated land were developed; GEO-portal was 

created to display the results of space monitoring of irrigated lands in the south of 

Kazakhstan; recommendations on the rational use of irrigated land on the basis of 

ameliorative zoning; technological methods and recommendations on the 

cultivation of sugar beet and maize for grain under drip irrigation in the conditions 

of the Zhambyl region, the technology of cultivation of forage crops under fine 

sprinkling for the conditions of the north of Kazakhstan on the example of 

Karaganda region; methodical recommendations on reproduction, storage and 

preservation of sowing qualities of seeds of forage crops in the conditions of the 

Zhambyl region; economic and mathematical model of cost optimization in the 

process of introduction of water-saving technologies were developed. 

The Kazakh Fisheries Research Institute as a result of research under the 

program ñDevelopment of Efficient Technologies for Commercial Fisheries in the 

Republic of Kazakhstanò with the participation of specialists from the International 

Water Management Institute in Central Asia (IWMI), (Uzbekistan, Tashkent) 

developed recommendations on effective technologies for integrated growing 

valuable species of fish; molecular genetic research methods; mixed feed 

production technologies; specialized feed formulations for valuable fish species 

have been introduced. The measures to combat the diseases of valuable species of 

fish and their prevention in the basic fish farms of Kazakhstan were developed and 

implemented; recommendations on the management of economically efficient 

forms of fish farming in fish reservoirs (Lake Zaisan) of the Republic of 

Kazakhstan in the context of a decrease in natural fish resources have been 

developed. 
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7. ANALYSIS OF THE NATIONAL INNOVATION SYSTEM  

DEVELOPMENT  (through the mechanisms of commercialization of 

technologies and the results of scientific and (or) scientific and technical 

activities, the integration of science, industry and business community, 

evaluation of the contribution of science to the development of the national 

economy and the impact of the results of scientific and (or) scientific and 

technical activities on the growth of gross domestic product) 
 

In order to develop the innovation system in Kazakhstan, to stimulate 

innovation and new technologies, a number of legislative acts were developed, 

approved and launched. These are the Laws of the Republic of Kazakhstan ñOn 

State Support of Industrial Innovation Activityò, ñOn Scienceò, ñOn 

Commercialization of Scientific and (or) Scientific and Technical Activity 

Resultsò, the State Program on Industrial Innovation Development of the Republic 

of Kazakhstan, the State Program for the Development of Education and science 

for the years 2016-2019. 

President N.A. Nazarbayev in his Message to the people of Kazakhstan dated 

by January 31, 2017, ñThe Third Modernization of Kazakhstan: Global 

Competitivenessò emphasized that ñan important condition for the emergence of 

new industries is to support innovation and their rapid introduction into production 

... We must develop our scientific and innovative potential on the basis of higher 

education institutions, Nazarbayev University, and PIT ñAlatauò. 

The main mechanism for launching an innovative product, technology to 

market, the process of turning a scientific idea into a market product is the creation 

of an effective system of technology commercialization. 

In order to implement the Law of the Republic of Kazakhstan ñOn the 

commercialization of the results of scientific and (or) scientific and technical 

activitiesò, in 2016, the implementation of the mechanism of grant financing of 

projects for commercialization of the results of scientific and (or) scientific and 

technical activities (hereinafter referred to as RSTA) as a mechanism of transition 

to applied science with the involvement of business has been started. The operator 

for grant financing of projects for the commercialization of RSTA became JSC 

ñScience Fundò, which in 2016 held the first tender for grant financing of projects 

for the commercialization of RSTA. 

In 2017, the Science Fund held the second tender for grant financing of the 

projects for the commercialization of RSTA (hereinafter referred to as the 

Competition) for the priority sectors approved by the HSTC. 502 applications were 

submitted. The greatest number of applications was from research institutes and 

universities. Also in 2017, there is a high number of applications submitted by 

private business - 97. The amount of the grant allocated for the implementation of 

one project amounted to 300 million tenge. 

According to the results of the 2017 Competition, 71 projects totaling 15.9 

billion tenge are in implementation. Of these projects, 61 projects are co-financed 

by business entities in the amount of 2.1 billion tenge (Table 7.1). 
 



69 

 

Table 7.1. Distribution of projects by legal status 
 

No. Legal status of grantees 
Number of 

projects, units 

Grant anount,  

mln tenge 

1 Higher education institutions 3 468, 6 

2 Scientific research institutes 25 4 430, 4 

3 Private partners 15 3 828, 7 

4 Newly established start-up companies 11 2 850, 3 

5 Research and production enterprises 17 4 376, 5 

Total: 71 15 954,  6 

 

For the implementation of projects, 11 start-up companies were created, for 

15 projects, the rights of the Grantee were transferred to private partners on the 

basis of entering into agreements on the transfer of rights for the results of 

scientific and/or scientific and technical activities and licensing agreements, and 3 

universities, 25 research institutes and 17 NPEs represented themselves as 

grantees. 

Also in 2017, the following innovative projects were launched: 

1. A project to introduce into the production of synbiotic NϷR, a product for 

high-quality longevity. 

The developers are scientists of Nazarbayev University, the executors are the 

ñRodinaò Agrofirm (Akmola region). The amount of grant financing is 300 million 

tenge with a project implementation period of 36 months. In the course of the 

project implementation, the amount of co-financing by the agrofirm was 110 

million tenge. 

 The uniqueness of the NᴄR synbiotic is the content of 6 (six) probiotic 

strains endemic for our region, isolated from koumiss, airan and shubat, which 

help strengthen the immune system, improve digestion, reduce cholesterol and 

blood glucose, and improve the intestinal motor function. On December 6, 2017 in 

the framework of the Day of Industrialization, the Head of State N.A.Nazarbayev 

launched a new production of the Kazakhstani science product - synbiotic ñNARò 

on the basis of the agricultural firm ñRodinaò. An industrial approbation of the 

developed technology of synbiotic production based on a new technological line 

was carried out. All technological regimes were worked out, measures for the 

interaction of technological personnel were corrected. On April 25, 2018, the 

release of the symbiotic NAR in a package with an improved design was held in the 

Rodina district. 

2. The project ñProduction of physiologically valuable natural mineral water 

with low deuterium content (light water)ò. 

The amount of grant financing for the project is 300 million tenge, the amount 

of co-financing is 456 million tenge. The co-financing indicator shows a real 

interest of the private partner in the scientific development. 

The goal of this project is to provide the population of the republic with 

physiologically valuable drinking water. 60% of all known diseases are provoked 

by the consumption of poor-quality drinking water, and the consumption of quality 
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water contributes to the prolongation of human life. A decrease in deuterium in 

drinking water by only 10% leads to a significant decrease in the prevalence of 

depression by 10%, a decrease in the incidence of diabetes by 38%, ischemic 

disease by 25%, stroke by 37%, hypertension and myocardial infarction by 22%. 

In the city of Kokshetau at the plant ñKokshetau mineral watersò an official 

launch of the production line of bottling drinking natural water ñLight Water ï 

Turanò has been held. 

3. The project ñComplex for the production and modification of bitumen on 

the basis of rubber and polymer-containing modifiersò. 

Grant amount - 300 million tenge. The use of innovative technology - the 

modifier of bitumen ñSAS CR-800ò will improve the operational properties of the 

road surface, increase the level of comfort and road safety. 

In the city of Temirtau, a preliminary launch of the production line of the 

bitumen modifier ñSAS CR-800ò was carried out. Together with KazDorNII JSC 

all the necessary regulatory documents were developed and agreed, positive 

feedback was received from the Passenger Transport and Highways Administration 

of the Karaganda Region and the Committee for Highways of the MTC RK. To 

date, work is underway to include the bitumen modifier ñSAS CR-800ò in the 

estimates for the repair and construction of urban, regional and republican roads. 

4. The project ñCreation and organization of pilot production of a power 

source for LED lightingò, implemented by KazTehnikas LLC. 

The grant amount is 185 million tenge, co-financing - 45 million tenge. In the 

city of Shymkent, the pilot production of a power source for LED lighting, was 

pre-launched by Kaztehnikas LLC. The aim of the project is to create and organize 

pilot production of a power source for LED lighting. The creation of this domestic 

enterprise will allow manufacturers of LED lighting systems to purchase 

Kazakhstan-made power supplies, thereby bringing the scope of LED production 

to a higher level. The release of power sources in plastic and aluminum cases with 

reduced cost and high quality is envisaged. 

Also in 2017, work was continued on other mechanisms to support 

innovation. Thus, the Science Fund has begun work on collecting the technological 

tasks of enterprises in order to focus scientists to the formation and implementation 

of projects that meet business objectives. For unification and digitalization of 

processes for the formation of a base of scientific and technical results ready for 

implementation, an interactive web platform has been developed - 

www.platform.science-fund.kz. This platform is aimed at assisting in establishing 

contact between interested scientific structures and enterprises on the basis of 

creating an information base on existing scientific and technical solutions from 

science and technological tasks from business. 

The implementation of the priorities of the industrial-innovative development 

of the country, the intensive increase of research potential is associated with the 

activities of Nazarbayev University. In this direction, work is carried out in a 

single chain: from the formation of an idea to the realization of the final product 

through the creation around the University of an intellectual-innovative cluster. 
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Thus, the university aims to create a model of service delivery in health care, 

which should become the center of excellence in the field of health care. The fund 

has been laid for an integrated academic healthcare system that includes clinics at 

the University Medical Center (UMC), the Center for Life Sciences, and the 

School of Medicine, whose main principles are evidence-based medicine and 

patient-oriented medical care. 

The School of Medicine seeks to become a world-class center in medical 

education, biomedical research, and medical care by creating an appropriate 

academic environment that encourages creativity and lifelong learning. The 

schoolôs strategic partner is the University of Pittsburgh. 

In addition to research at the School of Medicine and UMC, research at the 

Center for Life Sciences is aimed at improving the quality of life, health and 

longevity through the introduction of modern advances in biomedical science into 

practice. The University Medical Center (UMC) seeks to create an advanced 

system of providing high-quality, effective and safe medical care. UMC is a 

clinical base for training future leaders, researchers in biomedicine and clinicians 

at the School of Medicine. UMC consists of 4 hospitals, three of which are holders 

of international accreditation JCI - the gold quality standard of hospitals. 

Today, elements of the innovation infrastructure of the innovation cluster 

ñAstana Business Campusò (hereinafter ABC) are formed, including the 

Commercialization Office, Business Incubator, Experimental Experimental 

Workshop and Pilot Technopark. 

The purpose of the innovation cluster is to create a dynamic eco-system, 

allowing to turn the results of scientific research and advanced ideas into 

innovative commercial products. 

The purpose of the commercialization office is to commercialize the results of 

inventions created within the framework of the Universityôs innovation system by 

creating small innovative enterprises, transferring intellectual property rights, and 

transferring innovative technologies. 

The business incubator is an object of innovation infrastructure of the 

University, which promotes the commercialization of the results of intellectual 

activities of the University, specializes in creating favorable conditions for the 

emergence and effective operation of start-up companies that carry out innovative 

projects. 

A feature of ABC will be collaboration and active interaction between 

entrepreneurs, leading firms, R&D teams, start-ups, as well as teachers, students 

and business professionals to create an innovative hub of innovation. 

In the period from 2013 to 2017, 17 projects were financed, of which 7 

projects in the field of biomedical technologies, 4 in information technology and 

robotics, 3 in the field of energy-saving technologies, and 3 in the field of new 

materials. 

Since 2016, the University has launched a number of specialized services for 

external organizations, which include: services of a biotechnological laboratory for 

start-ups in the field of biomedicine; laboratory services for companies specializing 
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in the chemical and food industries; development and testing of the prototype. 

ABC Technopark has facilities for research, development, and solving 

everyday tasks. The total area of Technopark is 2 328 m2. 

Technopark residents are the following projects: Anymatic - software for 

payment collection systems, parking automation systems, centers for processing 

fines and traffic offenses; Basire Design Group - 3D-design and modeling in Digi 

Based architecture - providing integrated solutions in the field of information 

technology, telecommunications, navigation and radio communications; Educated 

Medical Solutions - certified clean/sterile room for the manufacture of medical 

products; Battery Institute - two laboratories for developing new types of batteries; 

Kazakhstan Information Technologies - a system that automatically collects, 

structures and analyzes the entire flow of information created by the media, social 

networks and websites; New Service Art - the development of information 

technology and communications; Optimization of technological processes - IT-

solutions for the optimization of technological processes, the assessment of energy 

efficiency of production, the process of modeling; Phillips - a service center for 

medical equipment. 

In October 2016, the University launched the ABC Quick Start program to 

support startups. In cooperation with Shell Kazakhstan and other donors, this 

program provides seed capital, access to technology, business advice and 

specialized professional support. 

During 2017, the Commercialization Office prepared and filed one 

Kazakhstan patent application for an invention; issued and filed 4 applications for 

inventions; filed European Patent Application for invention; filed patent 

applications with the Patent Office of US and PRC. All prepared projects have 

been completed, but the Commercialization Office continues to work on the 

commercialization of project results. 5 Kazakhstan patents for inventions have 

been received, on which the work on commercialization of project results is also 

ongoing. Also, the Office of Commercialization outside of administrative projects 

issued and filed two Kazakhstan patent applications for inventions; application has 

been prepared and filed; 5 Kazakhstan patents and one Eurasian patent have been 

received. 

Within the framework of the ñSpecial Economic Zone ñPark of Innovative 

Technologiesò (hereinafter referred to as ñSEZ PITò), the Autonomous cluster 

fund ñPark of Innovative Technologiesò (hereinafter referred to as ACF) 

consolidated the subjects of educational, research and industrial-innovative 

activities as part of the formation of innovative cluster. As of December 30, 2017, 

the participants in the innovation cluster were 

233 organizations, including: 23 universities, 24 research institutes, 2 

technoparks, 1 development institute, 134 companies of ñSEZ PITò. 

As a part of the integration of education and science, ACF cooperates with 

universities and research institutes using the following measures: 

- ACF regularly conducts various technological events in order to support 

innovation and introduce mechanisms for the commercialization of innovative 
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products, including Universities and research institutes. Such events include 

Startup Day, the TG Cup hackathons and the Tech Garden Fair annual 

international technology festival; 

- ACF conducts an acceleration program for projects of universities and 

research institutes - winners of Startup Day competitions, etc. Thus, in 2017, ACF 

signed the Agreements on participation in local acceleration of TechGarden with 5 

universities and research institutes. On the basis of the signed agreements, 8 

projects of universities and research institutes were accelerated in the Tech Garden 

incubator; 

- ACF promotes the best projects of universities and research institutes at 

international exhibitions, including EXPO-2017: ñAutonomous Wind-Solar 

Energy Complexò A.Nesterenko (KazNII Energy Institute named after Sh.Ch. 

Chokin), ñBattery for large-scale energy storage systemsò named after 

Zh.B.Bakenov (Nazarbayev University Research and Innovation System) and 

ñSilicon solar cell with a planar concentratorò E.A.Svanbaev (KazNU named after 

Al -Farabi); 

- Financing of universities and research institutes is carried out at the expense 

of the obligations of subsoil users at 1% of the State Revenue Service. Starting in 

2015, part of the technological assignments was implemented jointly with five 

universities and research institutes of the Republic of Kazakhstan (Karaganda State 

Technical University, Institute of Combustion Problems, KazSTI named after 

K.I.Satpaev, Institute of Mining named after D.A.Kunayev, State Scientific 

Production Association of Industrial Ecology KAZMEKHANOBR); 

- on the basis of KazSTI named after K.I.Satpaev ACF in 2017 launched the 

Center for Industrial Design (hereinafter - CID), which serves as an integrator of 

promising solutions in the field of Generative Design, CAD and other design 

systems. CID has a fleet of equipment (polymer 3D printers, specialized scanners, 

workstations and post-processing systems of the structures obtained, etc.) 

necessary for solving various tasks from primary design to final creation of 

finished polymer products, including all stages of design optimization and all 

stages of permanent software and field tests. At present, the Center carries out 

orders and conducts training for KazNTI students in the following areas: Additive 

engineering, Modeling and prototyping, Computer Aided Design, PCI (Plastic 

Component Industry). 

The current economic effect of the activities of the 1st stage of the SEZ ñPITò 

significantly exceeded the level of budget funds spent. 

 In 2016-2017 high-tech companies such as EPAM Kazakhstan (software 

development and support), Kazteleport (data center services), Kundelʽk (automated 

educational system), Orion Sistema (integrated solutions for ñInternet of Thingsò), 

ñAlma Cloud Solutionsò (cloud solutions for business), ñGis Terraò (digitization of 

maps and mines in the framework of a joint project of ACF and ERG on 

digitalization of fields in Aktobe and Kostanay regions in the amount of more than 

730 million tenge) have become the new participants of SEZ ñPITò. 

Also, innovative productions within the framework of the SEZ ñPITò are 
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provided by Eltex Alatau (development of data transmission systems based on 

LoraWan), Alstron Telecom (a system for forecasting and 3D modeling of 

geological processes), Saiman Corporation (production of electricity metering 

instruments ) and etc. 

 In 2017, on the basis of the ACF office in Silicon Valley in San Francisco, 

corporate acceleration was conducted for 10 SEZ òPITò resident companies. 

 In addition, ACF has established cooperation with leading global 

transnational companies in the areas of digitalization, automation, information 

technology, engineering, new materials, geology, smart solutions, etc. to generate 

demand for innovation, to create technology centers and laboratories, to integrate 

into the global production chain. 

 ACF launched a program of search, acceleration, and financing of start-ups 

(the ñStartup Kazakhstanò program). For the period from 2015 to 2017. a local 

acceleration of 5 seasons was conducted (120 startups altogether). Accelerator 

graduates created more than 700 jobs. A part of startups, following the results of 

acceleration, began to export services abroad. In order to attract venture capital 

investments in ACF Startup Kazakhstan projects, in 2017 the first joint venture 

fund with the American company GVA Capital Management - GVA Alatau Fund 

was created. Since 2015, ACF has reviewed more than 2000 projects. Since 2016, 

more than 1,000 applications have been collected for participation in the Startup 

Kazakhstan program from Kazakhstan, Russia, Kyrgyzstan, Bulgaria, Belarus, 

Ukraine, Poland, the United Arab Emirates, and other countries. Currently, 48 

startups have received investments and are participating in the acceleration 

program. 

Thus, ACF PIT focused on attracting scientific developments with market and 

investment potential, as well as responding to the needs of domestic industrial 

enterprises, bringing them in the format of start-ups to the incubation and 

acceleration stages, entering the market, as well as direct involving industrial 

enterprises in forming a request for the technological solutions they need and 

attracting private investment in promising development projects and solutions. 

In the activities of universities in Kazakhstan, there is also a significant 

increase in the indicators of scientific and innovative activities. 

In 2015, the President of the country set a task to create a modern research 

university based on the KazSTI named after K.I.Satpaev, which will not only train 

students, but also generate scientific and technical projects. And in 2017, in terms 

of R&D among universities of the country, it has become a leader. The university 

leads among all universities in the country and in research funding. Thus, in 2017, 

the University carried out R&D projects for a total amount of 5,237,927.45 

thousand tenge, of which extrabudgetary funding amounted to 1,326,706.6 

thousand tenge. The research activities at the University involved 48% of teachers. 

In comparison with 2016, this figure increased by 20%. The University scientists 

won 6 programs for targeted funding and 49  - for grant funding. In addition, three 

major competitions for the commercialization of the results of scientific and 

technical activities were won, including within the framework of the World Bank's 
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ñStimulation of Productive Innovationsò program. 

In 2017, new research and production structures were opened within the 

University: 

- The Institute of Digital Engineering and Technology (IDET), which aims to 

develop and implement advanced IT solutions, using artificial intelligence; 

- The International Scientific and Educational Center for Atomic Industry 

ñMENOCAPò together with NAC Kazatomprom JSC is the first center in 

Kazakhstan where the highly qualified personnel for the uranium industry will be 

trained. The mission of the center is preservation and development of the 

Kazatomprom industry experience and training of international specialists for the 

uranium industry; 

- Satbayev University & ArcelorMittal Gas Production joint venture for 

coalbed methane production projects and for resolving production issues of the 

enterprise. The initial activity of the joint venture is geological exploration of 

methane in coal seams in the contract areas with its subsequent mining. In addition 

to coal methane mining the enterprise will be simultaneously engaged in the 

implementation of innovative projects aimed at improving the environmental 

situation in the Karaganda region, improving industrial safety, information 

technology and training. 

- International Center for Field Analysis and Development ñICFADò - 

together with the trans-national giant Baker Hughes a GE Company for the 

development of innovative projects for oil and gas, mining and smelting industries. 

The center conducts a joint assessment and implementation of integrated projects 

for prospecting, exploration and development of deposits, as well as coal bed 

methane, carried out by a joint venture established between KazNTI and 

ArcelorMittal Temirtau. 

In addition, the university has established Higer Quazar LLC, which is 

engaged in the production of environmentally friendly electric transport, the 

KLQ6832GEV electric bus, together with the largest company of the Peopleôs 

Republic of China, Higer. 

For the first time in the history of the university, the digital technology 

SmartTran, developed by a group of scientists of the University and having a 

multi-billion economic effect, was introduced into the system of KazTransOil JSC. 

As expected, the increased intensity of scientific and technical work had a 

positive effect on the level of the educational process. With the introduction of 

intensive language training on September 1, 2016, the proportion of students who 

speak English at the Intermediate B1 level increased from 0.3 percent to 24 

percent. 

According to the international QS World University Rating, as a result of the 

increase in the volume of scientific research and the growth of key academic 

indicators in 2017, the university took the 411-420th place among the 800 globally 

rated universities. Thus, compared with 2016, when the university occupied the 

551-600th place, there was a rise in the international ranking by more than 100 

points. 
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As can be seen from the above, in recent years, from the moment of the 

implementation of the SPFIID and new legislation to support industrial innovation 

and commercialization of the results of scientific and technological activities in the 

innovation system of the country as a whole, a positive growth trend has been 

outlined for the main indicators. 

But in this area there have been also problems. Thus, according to the results 

of the Global Economic Competition Index of the World Economic Forum 

(GECI WEF) in 2017, the Republic of Kazakhstan ranked 57th out of 137 

countries with an average score of 4.35, dropping by 4 points compared to the 

GECI WEF 2016 (table 7.2). 

Kazakhstanôs closest neighbors, China and Russia, rank 27th and 38th, 

respectively, improving their positions in the current rankings. In last yearôs 

ranking, these countries were ranked 28th and 43rd, respectively. Among the 

former Soviet republics, Latvia occupies the 54th place, Azerbaijan - 35th place 

and Estonia - 29th place, being ahead of Kazakhstan. 

 

Table 7.2. Dynamics of changes in the position of Kazakhstan in the context of the 

main factors and sub-factors by innovation and technology 
 

Sub-factors on 

technological 

readiness and 

innovation 

2010

-

2011 

2011

-

2012 

2012

-

2013 

2013

-

2014 

2014

-

2015 

2015

-

2016 

2016

-

2017 

2017

-

2018 

Change 

of 

position 

in 

relation 

to 2016 

Change 

of 

position 

in 

relation 

to 2010 

Technological 

readiness 
82 87 55 57 61 61 56 52 +4 +30 

Availability of the 

latest technologies 
97 103 90 88 93 89 90 104 - 14 -7 

Use of technologies at 

the enterprise level 
105 113 91 78 90 90 71 81 - 10 +24 

Foreign direct 

investment and 

technology transfer 

108 100 85 93 107 103 95 93 + 2 + 15 

Innovations 101 116 103 84 85 72 59 84 - 25 + 17 

Opportunities for 

innovation 
75 101 92 74 69 68 73 84 -11 -9 

Research institutes 

quality 
112 121 108 102 99 81 63 78 - 15 +34 

Companiesô expenses 

for R&D 
84 107 94 77 68 55 61 95 -34 -19 

Collaboration between 

universities and 

industry in R&D 

sphere 

111 119 90 79 88 88 66 75 - 9 +36 

Government 

procurement of 

advanced technology 

83 93 71 58 74 63 55 73 -18 +10 
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products 

Availability of 

scientists and 

engineers 

91 106 104 98 83 70 64 66 - 2 +25 

Source: GECI WEF 2017-2018  

 

The main reason for the deterioration of the position of the republic, 

according to analysts, is associated with a weakening of the macroeconomic 

environment (98th place; -29 positions). At the same time, the growth of the 

average annual inflation rate is also noted from 6.5% to 14.6%; and a decline in 

gross national savings from 24.2% to 22.1% of GDP. The decline in the innovative 

potential of the country as a whole (84th place; -25 positions), government 

procurement of advanced technological products were also taken into account. 

At the same time, according to the WEF estimate, a significant improvement 

in the indicator of the Republic of Kazakhstan on the Technological Readiness 

factor - 52 (+4) should be noted, that is, the country's position has strengthened by 

4 points. This addendum consists of 7 indicators. There was an improvement in 

such indicators as the number of mobile Internet users - it increased from 60 to 71 

per 100 people (51 places; +5 positions), the Internet bandwidth increased (50; +1), 

and the number of Internet users increased (37; +4). 

Also the transfer of technologies in the country has increased due to direct 

foreign investments (93rd place; +2 positions), which favorably affected the rating 

position. But the decline in positions is observed in terms of the availability of new 

technologies (104th place; -14 positions) and the use of technology at the 

enterprise level (81; -10). 

According to the Innovations factor, there is a weakening of Kazakhstanôs 

positions (- 25) - according to the following indicators: companies' expenses for 

investments in research and development (95th position; -34 positions), 

opportunities for innovations (84; -11), research institutions quality (78; -15), 

collaboration of universities and industry in R&D (75; -9), government 

procurement of advanced technological products (73; -18) and the availability of 

scientists and engineers (66; -2). 

The statistics provided by the OECD show an improvement in the number of 

patents (68th place; +1 position). 

The main reasons for the deterioration of these indicators, according to 

analysts, are the following: 

1) The fall of entrepreneurial activity in the country (reducing the number of 

joint ventures with foreign participation, revenues from foreign trade, a slowdown 

in GDP growth); 

2) Limited access to domestic lending projects; 

3) Most of the newest technologies are of foreign origin, a decrease in the 

exchange rate of tenge to US dollar led to a reduction in the ability of enterprises to 

purchase the latest technologies; 

4) Small enterprises, of which the majority, having low innovation activity, 

have a negative impact on the overall statistics of innovation activity; 
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5) The level of R&D funding in comparison with developed foreign countries 

remains low and, as a result, inefficient and unattractive for enterprises and 

industries. Due to the economic situation, the costs of companies are focused on 

more short-term tasks than on R&D. 

In order to improve these indicators and the competitiveness of the country as 

a whole, the following measures are being taken: 

Å innovation grants are issued for the commercialization of technologies, the 

technical development of enterprises, the technical development of industries; 

Å innovation activity of enterprises is stimulated through contests, seminars, 

business forums; 

Å a rating system for scientific research organizations and scientists is being 

introduced; 

Å the private sector is actively involved in co-financing of applied research; 

Å the World Bank project ñStimulation of Productive Innovationsò is being 

implemented. 

The project ñStimulation of Productive Innovationsò is being implemented 

by the MES of the RK in cooperation with the World Bank in accordance with the 

IBRD loan agreement. The project aims to promote productive innovation and 

competitiveness of the economy by stimulating research and production links and 

the development of an incubation cycle of technologies. 

In 2017, 2 grant programs were carried out within the Project to finance 

projects of scientific groups focused on research with commercial potential, and 

consortia created by combining the efforts of science, production and the state to 

meet the needs of the market and the manufacturing sector on the basis of higher 

education institutions. These are grants for groups of senior and junior research 

workers. In the period 2016-2017, 2 rounds of this grant program were held. About 

900 applications were received, of which 43 projects were selected by ISCB 

experts. 

As part of the program, start-up companies started to show a real contribution 

to the country's economy. For example, a team of researchers from the National 

Center of Biotechnology RSE founded the company Genesis.kz LLC to 

commercialize the technology of genotyping and confirming the breed of 

agricultural animals for the tribal chambers and farmers of the country. The 

services of genetic confirmation of the breed of farm animals are currently used by 

livestock farms in Kazakhstan that raise breeding cattle. The current need for tests 

to confirm the breed reaches 50-75 thousand heads per year, which significantly 

exceeds the actual amount of researches carried out mainly by foreign 

organizations. 

In addition, in the project portfolio of the program, more than 20% of the 

projects in the field of information and communication technologies correspond to 

priority in accelerated technological modernization of the economy under the 

Digital Kazakhstan program declared in the Message of the President of 

Kazakhstan N.A.Nazarbayev. Thus, the project of KazTechAvtomatika LLC is 

aimed at introducing an intelligent system of rational management of energy 
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consumption based on SMART technology. The introduction of an automated 

outdoor lighting control system allows the implementation of telecommunications 

monitoring of the state of networks and street lighting devices, remotely 

controlling street lighting according to a predetermined schedule, and monitoring 

the efficient use of electricity. The system assumes the integration of several 

control functions in single device, which allows to optimize electricity 

consumption, that at the national level will allow to obtain significant savings of 

budget funds of the regions for street lighting. 

Separately, it is possible to mention the project of Qazproftec LLC to 

introduce a unified information system of professional orientation bagdar.kz, 

which meets the needs of the economy to create conditions for the controlled flow 

of workers to other areas. In connection with the release of labor resources in 

traditional industries with the introduction of new technologies, the President of 

the country in 2017 instructed the Government to solve the complex task of 

modernizing the labor market. This project is of interest to local executive bodies, 

and its implementation will improve the efficiency of retraining of professional 

staff in the labor market, which in the long term will have a multiplicative effect on 

the development of the country's economy. 

One of the significant results of the work on stimulating innovation in the 

country is the project component - ñInnovation Consortiaò. The goal of its 

implementation is to create high-technological enterprises producing high value-

added products with high export potential, to promote cooperation among local 

research institutes, design bureaus and scientific and technical laboratories, as well 

as between research centers and the private sector, world leaders in innovation area 

through manufacturing sector consortia. 

The purpose of the ñConsolidation of the Commercialization Cycleò 

component is to complement existing financial instruments and solutions suitable 

for various stages of startup development in order to promote the creation of new 

knowledge-based companies. As part of its implementation, in December 2017, a 

competition was held among the technology transfer/commercialization offices 

(OTT/OCT). 38 applications were accepted. According to the results of the 

competition, 10 OTT/OCT grants were awarded to universities in the amount of 

1,163.3 million tenge. 

The component of the project ñStimulation of Productive Innovationsò - 

ñStrengthening the coordination of the National Innovation System of the Republic 

of Kazakhstan and increasing the capacity of existing institutional structures in this 

areaò is aimed at addressing issues of improving the coordination and monitoring 

system of the National Innovation System of the country as a whole (NIS RK). To 

this end, the work is underway to create an Innovative Observatory as an 

independent platform, which allows greater coordination and interconnection of 

various NIS participants in the Republic of Kazakhstan. Aims of implementation: 

development of common approaches of state policy in the field of innovation and 

science; coordination of stakeholders of the innovation ecosystem (science, 

business, state). 
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8. ANALYSIS OF THE INDUSTRY AUTHORIZED BODIES 

ACTIVITY  (on management of science, scientific and technical activities) 

 

8.1. Ministry  of agriculture of the Republic of Kazakhstan 

The Ministry is the administrator of 27 scientific and technical programs of 

applied scientific research in the field of the agro-industrial complex for 2015-
2017. The main performers are subsidiaries of the Non-commercial JSC ñNational 

Agrarian Research and Education Centerò, scientific organizations of the MES RK, 
one private organization, international organizations. The implementation of 27 

NTPs was carried out in priority areas of science ñRational use of natural 
resources, processing of raw materials and productsò and ñLife Sciencesò. Program 

funding in 2017 amounted to 4, 2 billion tenge. 
 Research and development involved 

2713 people, while the highest qualification personnel were: doctors of 
science - 229 persons, candidates of science - 533 persons, doctors of philosophy 

(PhD) - 75 persons. and profile doctors - 11 persons. And the number of foreign 
scientists involved was 30 persons. The implementation of the program involves 

direct farming and peasant farms in all regions of Kazakhstan. 
In the field of animal husbandry and veterinary the Shauldersky commercial 

type of Ordabasinskaya sheep breed, commercial line of Edilbayskaya ñKapanò 
breed, Bozhbankuduksky commercial type of karakul sheep of black color of 

jacket astrakhan type, Usharalsky commercial type of gray karakul sheep of jacket 
astrakhan type, silver color, Arys-Turkestansky interbreed type of camels of Arvan 

breed; 6 units of medical preparations and vaccines for animal husbandry were 
created; 12 recommendations on technologies in animal husbandry were 

developed. 
The following results have been achieved in the field of plant growing and 

agriculture: 
- 40 varieties and hybrids of agricultural crops (cereals, grain legumes, 

vegetables, melons and gourds, fruits and berries, forage crops, oilseeds, etc.) were 
transferred to the State variety testing of agricultural crops; 

- 7 technical documentation has been developed for new models of machinery 
and equipment for agricultural sectors: experimental samples of energy-saving 

straw chopper-spreader; the working bodies of the anchor drill; wide rotary 
harrow; tools for surface and chisel tillage; ripper-leveling the soil for irrigated 

agriculture; equipment to ensure the performance of agricultural machinery; 
- 22 recommendations on technologies in agriculture, plant protection and 

quarantine, processing and storage of agricultural products were developed. 
10 modern varietal technologies of cultivating new varieties and hybrids of 

agricultural crops were developed and improved (the technology of cultivation of 
corn hybrids and sorghum for silage for the West of Kazakhstan; the technology of 

obtaining seeds of parental forms of corn in the Southeast of the Republic of 
Kazakhstan; resource-saving technology of corn based on ñdirect sowingò). 

Maps of land suitability for cultivation of winter wheat, spring barley, 
soybean, corn, sunflower with ranking of land types by suitability as a group have 
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been compiled, a GIS for agro-ecological assessment of lands and soils has been 

compiled, agro-ecological groups have been compiled for land cultivation 
including categories and groups according to the nature and way of overcoming the 

limiting factors. 
In 34 farms of 11 Kazakhstan regions (Akmola, North Kazakhstan, Kostanay, 

Pavlodar, Karaganda, East Kazakhstan, Almaty, Zhambyl, Ural, Aktyubinsk, 
South Kazakhstan) on an area of over 271 thousand 175 hectares the introduction 

of technologies on agriculture (technologies of exact, organic, saving and water-
saving agriculture in Kazakhstan) was carried out. 

Primary seed farming and reproduction of more than 240 new promising crop 
varieties on an area of more than 4,554 ha were organized. 5585,753 tons of wheat 

and triticale; spring barley, winter barley and oats; rice; corn, etc. were produced in 
various regions of the RK of original and elite agricultural crops. The varieties of 

forage crops (clover, bluegrass, millet fodder) in the farms of Akmola and North 
Kazakhstan regions on an area of 670 hectares have been produced. 

In order to effectively manage water resources, 8 technologies have been 
developed, 16 recommendations on innovative resource-saving technologies in the 

field of water conservation in irrigation, irrigated land reclamation and water 
management, 2 methodologies were have been developed; an electronic map of 

irrigated land; GEO-portal for displaying the results of space monitoring of 
irrigated lands in the south of Kazakhstan; economic and mathematical model of 

cost optimization of the applicability of water-saving technologies in irrigation 
were created. The area of implementation of research results amounted to 4550.2 

ha. 
In order to create conditions for the preservation of biological diversity, 

increase the resource potential of forests, rational use of biological resources, 1 
new hybrid of Scots pine has been created, selected for qualitative characteristics 

and resistance to pests, diseases and adverse environmental factors. 11 
recommendations on technologies in forestry; a database on the distribution of 

organic carbon and its annual deposition by the forest fund of the Zhambyl and 
Kyzylorda regions in the context of forestry institutions; sketch table of the growth 

of birch forests in Rudny Altai have been developed. 
12 recommendations were developed in the field of fisheries, a methodology 

for counting the number of Caspian seals in spring and autumn hers using an 
unmanned aerial vehicle, 4 biological studies in the field of fisheries were 

prepared, topographic schemes, atlases, maps schemes in the field of fisheries were 
compiled. 

 

8.2. Ministry of Defense and Aerospace Industry of the Republic of 

Kazakhstan 

In 2015-2017 three scientific and technical programs were carried out 

according to the priorities ñInformation and Telecommunications Technologiesò 

and ñLife Sciencesò: 

- Development of methods for monitoring and researching outer space based 

on modern information technologies; 
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- Development of space technologies for monitoring processes on the Earthôs 

surface and in the lithosphere, the creation of the element base and equipment for 

its implementation, the development of instruments, hardware and software tools 

and subsystems of space technology; 

- Development of a system for assessing environmental risks and methods for 

minimizing the negative impact of rocket and space activities on the environment 

and public health. 

In 2017, within the framework of these three scientific and technical 

programs, studies were carried out on 26 projects in 6 areas: 

Subprogram 1. Development of ground-space geodynamic monitoring 

technology of the territory of Kazakhstan. 

The modern movements of the earth's surface of seismically dangerous 

regions of Kazakhstan for 2000-2015 have been studied based on the results of 

monitored GPS measurements at 10 stations. In the 9-point zone of a possible 

earthquake, the displacement vectors and velocities of horizontal motions were 

determined, from which the parameters of the stress-strain state of the earth's crust 

were determined and schematic maps were made. Monitoring of displacements of 

buildings and structures of urban areas using GPS technology and space radar 

images was performed. For the cities of Astana and Almaty, maps of modern 

movements of the earth's surface have been constructed. Geo-radar sensing of 

anomalous sections of urban areas, industrial facilities and hydraulic structures 

were carried out to identify heterogeneous structural and material characteristics. 

Geodynamic zoning maps have been developed in the parameters of the 

amplitudes and velocities of vertical displacements of points on the earth's surface, 

which are the informational geodynamic basis of the technogenic influence of the 

developed fields. Maps of the geoecological state of the earthôs surface adjacent to 

the Tengiz and Prorva fields, including the Caspian Sea water area, have been 

developed. 

Subprogram 2. Development of methods and technologies for studying the 

atmosphere and the earth's surface based on remote sensing. 

Mathematical methods and geo-information technologies of space monitoring 

of arable lands in grain-sowing regions of Kazakhstan (Akmola, Kostanay, North 

Kazakhstan, Almaty and South Kazakhstan regions) were developed according to 

satellite imagery data, including from Kazakhstani satellites. 

For the first time for Kazakhstan, a model for predicting the yield of grain 

crops, based on field research and satellite data since 2005, has been developed and 

allows forecasting yield with a deviation of 0.5 c/ha. Space monitoring 

technologies for grain crops and pastures were introduced in peasant farms in 

Akmola and Almaty regions. 

 The scientific and methodological foundations of the space monitoring of 

biohazards were developed: two types of locusts (Italian Prus and Asian 

Migratory) and fungal diseases of grain crops (Septoria). The technology of 

geospatial biohazard risk assessment according to space monitoring data in 2017 

was introduced into the work of the phytosanitary control service of Pavlodar 
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region of the RSI ñRepublican Methodological Center of Phytosanitary 

Diagnostics and Forecastò of the State Inspection Committee in the agro-industrial 

complex of the Ministry of Agriculture of the Republic of Kazakhstan. The 

accuracy of space monitoring forecast data was 80%. 

A GIS-technology of space monitoring of flood waters and floods on the 

territory of Kazakhstan was developed based on radar data, which allows fixing the 

moment of moisture in the snow, tracking the dynamics and intensity of the 

moisture content process, which, taking into account weather data and terrain data, 

allows to predict the flood volume. A GIS technology has been developed to 

forecast the potential threat of floods and spring stream rise, which has been 

implemented at the Research Center of RSE ñKazhydrometò. 

The technology of space monitoring of oil spills on the water surface of the 

Caspian Sea using radar data was developed and introduced, which makes it 

possible to record the oil slick, to determine the thickness of the films, and to 

predict the dynamics of the spread of oil pollution based on meteodata. This will 

allow the operational and reliable information on oil spills in the Caspian waters to 

be organized and to be provided to the operational control bodies and the Ministry 

of Emergency Situations; to monitor pollution sources; to predict their 

development; to make recommendations for their elimination. 

A prototype of an unmanned aerial vehicle of helicopter type, the hexacopter, 

equipped with photographic equipment for performing a cartographic survey of the 

terrain from heights from 50 to 500 meters, has been created. Tests of elements of 

the modular model of an atmospheric aerospace vehicle with solar batteries were 

carried out. 

Subprogram 3. Development of technologies for creating materials, devices, 

components, hardware and software, and subsystems of space equipment. 

The software and mathematical support of the experimental sample of the 

onboard control complex of the nanosatellite were developed. Prototypes of the 

stellar sensor and the mobile stand for the functional tests of the stellar sensor have 

been developed, which allow to proceed to the development of Kazakhstani 

systems for controlling nanosatellites and the Kazakhstani production of one of the 

most complex subsystems of spacecraft - the stellar sensor. Experimental samples 

of radio-electronic equipment have been developed for detecting sources of radio 

frequency radiation on Earth from space, which will solve such problems as 

detecting illegal sources of radio frequency radiation on Earth, as well as transmit 

short messages through space debris and low-orbit space vehicles for monitoring 

natural and man-made facilities located in places where the cellular and other 

traditional forms of communication is absent. 

An experimental model of the Kazakhstan satellite navigation module for 

receiving and processing signals of global navigation satellite systems, as well as 

an experimental model of a local differential correction system, have been 

developed. 

Subprogramme 4. Development of methods for the study of deep space objects 

using information technology. 
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In 2017, the Astrophysical Institute named after V.G.Fesenkova took a direct 

part in the grand discovery - registration of a gravitational and optical signal from 

the fusion of two neutron stars. Kazakhstan astrophysicists together with 

astronomers of other observatories of the world carried out observations of the 

optical afterglow associated with the gravitational signal from the fusion of 

neutron stars, which became part of the discovery of a world level. 

A unified system of optical monitoring of active and passive geostationary 

satellites in the zone 100
0
 ï 1400

o
 east longitude has been created, software for 

monitoring active and passive geostationary objects has been created. A new 

technology has been developed - a spectrograph based on a concave diffraction 

grating for spectrophotometric observations of stars and other celestial bodies, 

including artificial earth satellites. A method was developed for obtaining the 

absolute energy distribution in the spectra of stationary stars of intermediate 

brightness (8m-11m) using a fabricated spectrograph. 

Subprogram 5. Development of near-space research methods using 

information technologies. 

The monitoring of the key parameters of space weather on the Kazakhstani 

multi-level system and the diagnostics of outer space were carried out to identify 

and predict periods that are dangerous for the functioning of spacecraft and high-

tech systems. Relationships are found between the behavior of high-energy 

electrons in a geostationary orbit and the parameters of near-Earth space. Features 

of the variation of thermal and fast neutrons, emission of hydroxyl, variations of 

the total electron content during periods of activation of seismic processes were 

determined. 

Subprogram 6. Development of a system for assessing environmental risks 

and methods for minimizing the negative impact of rocket and space activities on 

the environment and public health. 

Studies of the dynamics of indicators of the environmental objects state and 

public health in the area of emergency crash of the Proton launch vehicle in 2007 

in Ulytau district of the Karaganda region were carried out. The effects on 

population health were studied, an environmental assessment of changes in the 

state of the emergency fall area was given, and the health status of cattle and small 

ruminants was assessed. A comprehensive environmental survey and ranking were 

carried out according to 19 criteria of environmental sustainability to the rocket-

space activity (RSA) of the territory - the total assessment of the state of 

ecosystems in the incidence area is 3.17 points, which corresponds to moderate 

resistance to the effects of RSA close to a high level at which satisfactory 

conditions close to the background are observed. The integral assessment of the 

quality of life and the state of health of the inhabitants of the settlements located in 

the territories adjacent to the fall areas showed a satisfactory quality of life and the 

state of health of the examined residents. 
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8.3. Ministry of Investment and Development of the Republic of 

Kazakhstan 

By the order of the Ministry, in 2017 JSC ñKazakhstan Road Research 

Instituteò (JSC ñKazdorNIIò) continued work on implementation of the three-year 

program ñImproving the regulatory and technical base of the road industryò. The 

research on the following tasks was conducted: 

- identifying the causes of the appearance of characteristic defects of 

pavements; 

- improvement of requirements for road bitumens due to monitoring of 

standard and rheological properties of bitumens; 

- improve the physico-chemical properties of soils and stone material through 

the use of stabilizing additives; 

- expansion of the range of special additives (modified and adhesive) for the 

preparation of crushed stone-mastic and polymer-crushed stone-mastic asphalt 

concrete; 

- the use of special additives for the preparation of warm asphalt concrete and 

polymer-asphalt concrete in order to obtain strength characteristics (rutting, crack 

resistance) in order to improve the environmental situation by reducing harmful 

emissions into the atmosphere, the possibility of their use at air temperatures close 

to zero due to their workability without reducing compaction factor; 

- expanding the use of new materials for the preservation of asphalt-concrete 

and cement concrete pavements. 

In order to introduce new materials and technologies, 8 pilot plots were built: 

with the use of active crumb rubber produced by the Republic of Kazakhstan; 

rough surface treatment ChipSil; a thin layer of wear from the cast emulsion-

mineral mixture ñMicro Surfacingò; sulfur - from sulfur asphalt concrete and 

crushed stone-mastic CSMAC20 modified by sulphur. 

The efficiency of using tire recycling products using the example of active 

rubber crumb is to improve the physico-mechanical and performance properties of 

rubber-binder binders and hot dense rubber-asphalt concrete of type B. Compared 

with the traditional asphalt-concrete mixture - rubber-asphalt-concrete mixture 

using active rubber crumb improves strength propertie, water resistance, 

deformability of asphalt concrete pavement; coating wear resistance; reduces 

rutting on the coating, increases the turnaround time and, accordingly, reduces 

operating costs. 

In 2017, the following patents for inventions were obtained: 

- Eurasian patent ñMethod for determining the temperature and humidity of a 

road structure and its soil foundationò, No. 028207 dated by 31/10/17. 

- Patent of the Republic of Kazakhstan for the invention ñMethod for 

predicting temperature cracking on asphalt concrete pavementò, No. 31841, No. 3, 

2017 

In addition, a positive decision was received on issuing a Eurasian patent 

ñTemperature and Humidity Sensorò, a notification dated by 26/10/2017. 
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The project of KazdorNII JSC on the topic ñResearch of warm asphalt 

concreteò using special additives, scientific and technical support of experimental 

use, subsequent monitoring with an assessment of the feasibility of 

implementationò became the winner of the competition of the International 

Environmental Prize ESO World, held by the Russian Academy of Natural 

Sciences in the nomination ñEnvironmental development, resource-saving and 

non-waste technologiesò. 

In 2017, the Diploma of Scientific Discovery ñRegularity of Staged Fatigue 
Destruction of Viscoelastic Materials (Teltaev Principle)ò No. 501 of September 

30, 2017 issued by the International Academy of Authors of Scientific Discoveries 
and the Russian Academy of Natural Sciences has been obtained. 

The scientific significance of the discovery: the present discovery shows that 
asphalt concrete pavement as an artificial bearing element of an extended 

engineering structure ð a highway ð functions according to the laws of 
thermodynamics of irreversible processes. In it, the structural elements in the 

critical conditions of external influences can self-organize and create dissipative 
structures. In the case of asphalt concrete fatigue, the destruction is carried out step 

by step. 
The discovery is recommended to use, first of all, in the roads, it can be the 

basis for creating many new inventions in the ways of identifying fatigue 
destruction of asphalt concrete pavement, conducting repair work, selecting the 

optimal composition of materials for repair work. 
In 2017, the Scientific Center for Anti-Infectious Drugs JSC performed the 

following scientific and technical programs: ñDevelopment of new anti-infective 
drugs for 2015-2017ò and ñResearch on the reversal of antibiotic resistance of 
pathogenic microorganisms for 2015-2017.ò 

A Phase 1 clinical trial of the drug was conducted. The antibiotic potentiator 

(PA) is of 114 healthy volunteers, on the basis of which 5 cohorts were formed. 
According to the results of the analysis of the general condition data, the study of 

the safety parameters of the PA during a single dose, the maximum therapeutic 
dose was chosen - 40.0 mg/kg body weight; with repeated administration, studies 

of two treatment regimens were conducted with a daily dose of 20.0 mg/kg. During 
the testing of FS-1 for the reporting period, a screening study of 159 patients with 

multiresistant form of tuberculosis was conducted at clinical sites. According to the 
results of the inspection, the federal GLP-Bureau recognized the accreditation of 

SCAID JSC and extended the certificate issued in 2014. 
The mechanism of the effect of FS-1 on mycobacterium tuberculosis by the 

method of quantum-chemical modeling using a supercomputer, according to the 

results of UV and IR spectroscopy and electron microscopy was established. 

Radiochemical studies were conducted to study the interaction of FS-1, labeled 

131I, with various components of the cell. It was established that with the 

combined effect of antibiotics with the drug FS-1, there is an increase in the 

intracellular content of antibiotics in test strains in the range from 1.3 to 4.3 times. 

Minimum inhibitory concentration (MIC) and Minimum inducing 

concentration (MInK) can be used as markers of reversion and introduced into 
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clinical practice as prognostic criteria for the effectiveness of treatment and 

reversal of antibiotic susceptibility of pathogens. 

In 2017, Cambridge Crystallographic Data Center (CCDC) registered 6 

original compounds. In 2017, the Scientific Center received the following patents: 

patent of the Republic of Singapore No. 192563, of the People's Republic of China 

No. ZL201180063245.3, of the Republic of Indonesia No. HKI-3-

HI.05.02.04.W00201302288-DP 47/59, European ñAntibacterial agent for treating 

infectious diseases of bacterial originò No. EP 2722053. 

 

8.4. Ministry  of Health of the Republic of Kazakhstan 

The healthcare research infrastructure is represented by 23 research 

organizations, 6 medical universities and 2 post-graduate education organizations. 

Of the 23 research organizations, 18 have a clinical profile, 5 - non-clinical. On the 

basis of the Kazakh National Medical University named after S.D.Asfendiyarov 

and Karaganda State Medical University, there are 2 scientific molecular genetic 

laboratories of collective use, which provide access to modern instruments and 

research for students, undergraduates, doctoral students, young scientists and 

employees of medical research organizations and higher education institutions. 

The number of research and teaching staff on December 31, 2017 was 5,790 

people. At the same time, the share of personnel with a scientific degree is 45.8% 

(2,652 people), including 24.7% of doctors of science (656 people), 70.4% of 

candidates of science (1868 people), PhD doctors 4.8% (128 people). Also in the 

organizations of medical science and education 1114 masters are working. 

In 2017, within the framework of the budget program ñApplied Research in 

the Field of Healthò, 5 NTPs were carried out with a total amount of funding of 

1,856.9 million tenge. As part of the budget program ñApplied scientific research 

in the field of sanitary and epidemiological welfare of the populationò, 2 NTPs 

were carried out with a total funding of 143.6 million tenge. The sources of 

funding for domestic organizations of medical science and universities are also 

grant funding provided by the Ministry of Education and Science of the Republic 

of Kazakhstan - 40 grant projects were implemented with funding of 308.7 million 

tenge. 

54 research programs and projects were carried out at the expense of other 

domestic grantors and financiers (National companies, business structures), 18 

research programs and projects were funded at the expense of foreign grantors, 116 

initiative programs were self-funded and projects. The number of NTPs performed 

in partnership with foreign research centers in 2017 was 32, in partnership with 

business structures - 20. The total amount of funds raised by domestic 

organizations of medical science and higher education institutions for scientific 

research (236 NTP) in 2017 was 4 690.3 million tenge. 

In recent years, there has been an increase in patent activity - the volume of 

annually obtained protection documents increased by 21.6%, including the number 

of national patents - by 8.3 times, intellectual property certificates - by 57%. The 
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leaders are KarSMU and WKSMU named after M.Ospanov. These organizations 

account for 30.6% and 28.3% of all Protection documents received by 

organizations of medical science and education in 2017, respectively. 

As part of implementation of the results of scientific programs and projects 

over the past three years, more than 3,450 acts of implementation have been 

received. At the same time, 75.3% (in 2017) of acts of implementation accounted 

for implementations in other organizations, which indicates the dissemination of 

the results of scientific research into the system of practical health care. The 

leading place is occupied by the National Center for the Formation of a Healthy 

Lifestyle (the organizationôs share is 14.4% of all implementation acts received in 

2017), Semey State Medical University (11.8% of implementation acts). 

Scientific developments, which are new methods of diagnostics, treatment 

and medical rehabilitation, are subject to the procedure of medical technology 

assessment (MTA), on the basis of the results of which the Ministry of Health of 

the Republic of Kazakhstan makes a decision on their approval for further use, 

inclusion in the diagnostic and treatment protocol and financing framework of 

guaranteed free medical care. Over the past three years, 142 applications have been 

filed for the use of new medical technologies in Kazakhstan, of which 99 have 

been approved for use. More than 80% of technologies approved for use in recent 

years are accounted for by surgical technologies, including cardiac surgery, 

neurosurgery, and transplantology. 

 The technologies approved for use in 2016 include highly specialized 

methods of treating and diagnosing cardiovascular and oncological diseases, 

methods of treating eye diseases, degenerative-dystrophic diseases, injuries and 

diseases of the spine, etc. The Kazakh Oncology and Radiology Research Institute 

became the leader in 2017. It accounts for 33.3% of all approved technologies. 

Over the past three years, there has been an increase in the rates of 

commercialization of research results in the field of health. A total of 266 

technologies were commercialized. At the same time, 86.5% (238) of 

commercialized technologies accounted for the development of domestic 

researchers. In 2017, the volume of profits from the commercialization of 

technologies amounted to 1,569.2 million tenge. The leader is the Kazakh 

Scientific Center for Quarantine and Zoonotic Infections. It accounts for 24.8% 

(27) of commercialized technologies and 67.2% of the profits from the 

commercialization of technologies. 

In 2017, the proportion of articles of Kazakhstani medical scientists in 

international journals was 35.8% (1794 articles), of which the share of publications 

in international peer-reviewed journals indexed in authoritative databases 

accounted for 13.6% (244 articles). The leaders are KazNMU named after 

S.D.Asfendiyarov and KarSMU, which account for respectively 24.2% and 20% of 

all articles published in international peer-reviewed publications. 

Thus, the analysis of the results of scientific achievements of an innovative 

nature and scientific works introduced into production (practice) in the field of 

health care shows the growth of all the main indicators of the effectiveness of 



89 

 

research. 

In 2017, the implementation of the following republican target scientific and 

medical programs in the field of health was carried out. 

In the framework of the NTP ñNew molecular-genetic methods of pre-

symptomatic diagnostics and methods for treating a number of significant 

diseasesò (the head organization is KazNMU named after S.D.Asfendiyarov), 

studies have been conducted to identify the genetic predisposition to development 

of a number of significant diseases in the Kazakh population (ischemic stroke, 

atrial fibrillation, colorectal cancer, breast cancer, castration-resistant prostate 

cancer, type II diabetes mellitus, miscarriage, male infertility, chronic renal 

deficiency, psoriasis) and the development of ways to assess the risk of their 

development. 

In the framework of the NTP ñDevelopment of scientific and methodological 

foundations for minimizing the environmental load, medical support, social 

protection and health improvement of the environmentally unfriendly territories of 

the Republic of Kazakhstanò (the head organization is the Semey State Medical 

University), a comprehensive assessment of the ecological state of the environment 

in environmentally unfriendly territories of the Republic of Kazakhstan was carried 

out and information on the volume and nature of pollution was received; 

personalized information on the state of health of people living in environmental 

ill -being was presented. 

In the framework of the NTP ñDevelopment of the Scientific Basis for the 

Formation of a Preventive Environment for the Preservation of Public Healthò (the 

head organization is KarSMU), a survey of the population and health workers of 

the cities of Almaty and Karaganda was conducted to study barriers to prevent the 

development of cardiovascular diseases, a theoretical model of management 

technology forecast of the risk to the health of employees of JSC ñKostanay 

Mineralsò, which is the fundamental model for creating an automated information 

system. 

Within the framework of the NTP ñTransplantation of stem (mesenchymal) 

cells in regenerative medicineò (the head organization is the National Scientific 

Medical Center), the inhibitory effect of chronic pathology on bone marrow cells 

was studied and the search for regulation and restoration of their functional and 

therapeutic properties, namely, mesenchymal stem cells, was provided. 

In the framework of the NTP ñNew medical technologies to improve the 

results of treatment of chronic diseases and the effects of injuries with severe loss 

of function and severe complicationsò (the head organization is Astana Medical 

University), a study was conducted of the efficacy and safety of treatment by stem 

cells of chronic diseases and the use of implant technologies for injuries and other 

deep lesions.. 
 

8.5. Ministry of Energy of the Republic of Kazakhstan 

The main scope of scientific work in the National Nuclear Center RSE (NNC 

RSE) in 2017 was carried out within the framework of the budget program 036 

ñDevelopment of nuclear and energy projectsò of subprogram 105 ñApplied 
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technological research in the field of nuclear energyò on the following activities : 

- Development of nuclear energy in the Republic of Kazakhstan; 

- Scientific and technical support for the creation and operation of the 

Kazakhstani nuclear thermonuclear material testing reactor - Tokamak KTM. 

According to the event ñDevelopment of the nuclear power industry in the 

Republic of Kazakhstanò, an out-of-reactor experimental device was created for 

studying the cooling of corium, a model fuel assembly (FA) for conducting in-

reactor experiments to study the behavior of materials in the reactor core during its 

destruction; experimental device for conducting reactor experiments on the 

irradiation of gas mixtures; a physical model of an experimental device designed to 

study the cooling efficiency of the melt of core materials under conditions of 

residual energy release. 

According to the event ñScientific and technical support for the creation and 

operation of the Tokamak KTM Kazakhstan thermonuclear material testing 

reactorò: a resonant microwave frequency preionization system was developed at 

the Tokamak KTM; A program has been developed to simulate plasma evolution 

in Tokamak KTM and a discharge scenario on KTM. 

In 2017, the RSE NNC RK also carried out research work on 9 projects of 

grant financing of the MES RK on priorities ñRational use of natural resources, 

processing of raw materials and productsò and ñEnergy and engineeringò, which 

resulted in: practical recommendations on method of mechanical alloying of 

ceramic coatings; water quality assessment has been carried out at water sites of 

the former Semipalatinsk test site; the design of the elements and the fuel cycle 

technology of nuclear power plants based on a highly efficient gas cooled reactor 

with a water moderator have been developed. 

The scientific work of the RSE NNC RK on the joint EAGLE-3 project with 

the Japanese Atomic Energy Agency (JAEA) also continued. Two experiments 

from a series of tests aimed at studying the processes occurring in an emergency 

nuclear reactor at the final stage of a severe accident with the melting of the active 

zone were carried out at the out-reactor stand EAGLE. Experimental data were 

obtained that made it possible to obtain a ratio between the energy release in the 

fuel and the energy release in the IGR reactor by the thermometric method. 

Work also continued on research contracts and as part of the technical 

cooperation program with the IAEA. The research contract ñForms of finding 

artificial radionuclides in soils of the Semipalatinsk test siteò was first concluded 

between the IAEA and the Institute of Radiation Safety and Ecology of the RSE 

NNC RK on July 4, 2013, and extended to July 4, 2017. In 2017, studies were 

carried out on the forms of the location (distribution of granulometric fractions, 

bioavailability) of radionuclides in the soil of CIP objects with different types of 

radioactive contamination. 

The IAEA project ñEstablishment in Kazakhstan of a production site for the 

production of reference materials for radionuclide and elemental analyzesò was 

launched in the second half of 2017. The aim of the project is to create a 

technological and methodological base for the manufacture, certification and re-




