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Abstract 
The integration of science, education and industry is the basis for the innovative development of any 
country. And today they can no longer develop effectively and adapt to changes in isolation, 
independently of each other. Employers must formulate requirements for the quality of vocational 
education of graduates, and educational organizations must meet these requirements. 

The International Information Technology University (IITU) conducts training of bachelors and masters 
in the field of radioelectronics and telecommunications for various industries of the Republic of 
Kazakhstan. Recently, the activity of cooperation with enterprises and organizations involved in the 
use of space technologies has increased. Joint research is being conducted on the application of 
space technologies in telecommunications, radio monitoring of the radio frequency spectrum, 
electromagnetic compatibility of radio electronic devices, the satellite segment of 5G wireless 
networks, satellite radio monitoring, and so on. Educational programs in the areas of radio monitoring 
and space communication systems, as well as curricula for professional courses are jointly developed. 
A branch of the department was established at JSC "Republican Center for Space Communication" 
with the aim of conducting laboratory classes, industrial practices, implementation of graduation 
projects and master's theses. The professors of the department are the scientific supervisors and 
executors of the research work of the organizations. 

It is shown that the integration of education and industry on the example of IITU is an important factor 
in the development of scientific and innovative potential of the university and improvement of graduate 
training quality. 
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1 INTRODUCTION 
At present, the integration of education, science and industry is one of the main tasks in the 
modernization of the higher education system in Kazakhstan. Quality education should be the basis of 
industrialization and innovative development of our country. 

The President of the Republic of Kazakhstan, in his messages to the people of Kazakhstan “Let's build 
the future together!” dated January 28, 2011 and “Kazakhstan Way - 2050” dated January 17, 2014, 
noted that the development of space technologies and the use of satellite communication systems is a 
strategic direction for our republic. Thus, the President instructed the Government to develop a 
mechanism for the transition of universities to innovation and create a National Council for the training 
of professional and technical personnel with the participation of representatives of business 
associations and employers [1, 2]. 

In the modern telecommunication world, the space industry is one of the most priority and high-tech 
areas of human life. Currently, the telecommunications industry of Kazakhstan is experiencing an 
urgent need for highly professional scientific and engineering personnel who have innovative thinking, 
an active life position, are focused on social self-determination and self-development, and participation 
in breakthrough innovative projects of the country. The system of additional education has the 
required resources for the participation and solution of these tasks and is an important part to solve 
the problem of reviving the engineering and scientific personnel potential of the country. Enterprises 
have become more demanding in terms of training in higher education. They need personnel capable 
of working effectively in changing conditions. The special attention is paid to personality orientation, 
which helps to shorten the period of mastering the profession. The core competencies that human 
resources must possess are: knowledge, adaptability, mobility and innovation. 
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2 RESULTS 
To achieve these goals, the International Information Technology University (IITU, Almaty, 
Kazakhstan) took the following steps. 

Taking into account the requirements mentioned above and in order to obtain practical skills in 
working with telecommunications equipment, a radio communication laboratory was created at IITU on 
the basis of a collective radio station of the HF and VHF frequency bands. Thus, in September 2015, 
students of the Radio Engineering, Electronics and Telecommunications academic program in this 
laboratory using the radio station held a communication session with cosmonauts aboard the 
International Space Station, in particular with the third Kazakhstan cosmonaut Aydin Aimbetov.  

Together with the leading telecommunication organizations of the country, agreements were signed 
and new educational programs “Telecommunication Systems and Networks” and “Radio 
Communication Systems for Information Transmission” for the undergraduate level and 
“Radioelectronic and Telecommunication Systems” for the postgraduate level were developed. To 
improve the quality of training, new courses such as “Internet of Things and M2M”, “Satellite 
Telecommunications Systems”, “Satellite Radiodetermination Systems”, etc. were included in the 
developed educational programs.  

A distinguishing feature of these educational programs is that their development was based on 
employers' requirements for young specialists, expressed through job functions. For this purpose, 
special focus groups were formed, consisting of educational program developers and representatives 
of major employing organizations in this area. As a result of several meetings based on an analysis of 
professional standards of the CIS countries, and an additional survey of representatives of IT and 
telecommunication companies for each of the educational programs the main job functions were 
formulated. Then they formed the basis for the formulation of professional competencies in each of the 
areas. And after that the curriculum was created with the courses, the learning outcomes of which are 
the achievement of the specified professional competencies. Throughout the development of these 
educational programs, employers took an active part in the process, thereby ensuring the maximum 
orientation of training for production and industry and their inseparable connection. 

In addition, in order to improve the new educational programs and provide undergraduate and 
postgraduate students with practical skills, the university opened a branch of the Department of Radio 
Engineering, Electronics and Telecommunications on the basis of the Republican Center for Space 
Communication (Fig. 1). 

 
a) Operational center 
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b) Satellite KazSat-2 

Figure 1. Republican Center for Space Communication. 

At this branch of the department, students of undergraduate and graduate programs of IITU work on 
practical skills in monitoring signals in satellite radio links, measuring the parameters of spacecraft 
transponders (ST) and earth stations (ES), participating in analyzing and monitoring the technical 
condition of the spacecraft, studying methods of maintaining operating modes of spacecraft and ES, 
as well as perform theses related to design developments in the field of space technology and 
technology. Thus, students and undergraduates of IITU can transform their knowledge gained within 
the academic environment into practical skills, which undoubtedly increases the value of young 
professionals in the labor market. 

Within the diploma projects development, the topics are carried out on the orders of manufacturing 
enterprises, as well as within ongoing research works, for example, in the field of space 
communications, radio monitoring of the frequency spectrum, introduction of digital television and 
radio broadcasting in Kazakhstan, and 5th generation mobile communications systems. 

To consolidate the theoretical knowledge gained within the academic environment, there is an 
agreement on cooperation between IITU and the Institute of Space Technics and Technology (ISTT). 
Under this agreement, undergraduate and postgraduate students of IITU undergo industrial and pre-
diploma practice, conduct joint research on the application of space technologies in 
telecommunications, satellite radio monitoring, the use of active phased antenna arrays in radio 
engineering devices, and so on (Fig. 2). Faculty members, undergraduate and postgraduate students 
of the IITU participate in the program of grant funding of ISTT research in the field of space technology 
from The Ministry of Digital Development, Defense and Aerospace Industry of the Republic of 
Kazakhstan. Additionally, under this agreement with ICTT, students and undergraduates of IITU take 
part in scientific and field experiments, development of software and mathematical basis and 
information processing technology of space systems for scientific purposes, simulation models and 
experimental samples of instruments, equipment, nodes and subsystems of micro- and nanosatellites. 
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Figure 2. The Institute of Space Technics and Technology (ISTT). 

Also, IITU has an agreement on cooperation with the Republican state enterprise "State Radio 
Frequency Service" under the Ministry of Digital Development, Defense and Aerospace Industry of the 
Republic of Kazakhstan. This organization regulates the radio frequency spectrum, in particular the 
international legal protection of the orbital-frequency resource, and also provides technical support for 
international coordination of radio frequency resources and orbital positions of the Republic of 
Kazakhstan.  

Within the framework of these agreements, the IITU receives information materials, monographs and 
textbooks on space technologies and equipment from these organizations. In addition, these 
organizations conduct seminars and presentations for students and teachers on modern and 
advanced space communications technologies. 

The staff of the IITU takes an active part in the work of the Radiocommunication Sector of the 
International Telecommunication Union (ITU), the Regional Commonwealth in the Field of 
Communications (RCC), other international and regional organizations for the regulation of the radio 
frequency spectrum and the orbital frequency resource. Currently, the university is actively involved in 
preparing for the World Radiocommunication Conference in 2019 (WRC-19). On the basis of the 
materials from the meetings of the RCC commissions, working groups on preparation for the WRC 
and final acts of the conferences, the curricula of courses for undergraduate and postgraduate 
students at the IITU were modernized. Additionally, these materials are necessarily used within 
diploma projects. Moreover, the ITU publications such as the Radio Regulations, radio monitoring 
handbooks, ITU-R recommendations, reports on the regulation of the use of the radio frequency 
spectrum and satellite orbits are used in the educational process. 

In connection with the urgent need for the development of the aerospace industry in the Republic of 
Kazakhstan in accordance with the decree of the President of the Republic of Kazakhstan dated by 
October 6, 2016 No. 350, the Ministry of Defense and Aerospace Industry of the Republic of 
Kazakhstan was established [3]. Every year, this ministry announces a competition for research in the 
framework of grant funding for scientific and scientific-technical projects, where faculty members of the 
RET department are actively applying to participate in grant research projects on the subject of the 
Ministry. 

In the 2015-2016 academic year, with the support of the National Infocommunication Holding “Zerde” 
and the Ministry of Education and Science of the Republic of Kazakhstan, a new academic program 
“Bachelor of production” was offered for students. To develop this program, major universities of the 
country were involved, including the IITU. This program involves close cooperation with manufacturing 
companies to identify the real needs of production. As a result of training under the proposed program, 
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students will receive exactly the knowledge, skills and experience that are most in demand in the labor 
market. This program, in addition to industrial practice, involves internships in companies-employers 
lasting for 1 semester. 

3 CONCLUSIONS 
Thus, the participation of the university in cooperation with the production contributes to improving the 
skills of teachers and the quality of training for telecommunications and space industries in 
Kazakhstan, and is also the main key for the development and transformation of universities into a 
modern knowledge centres. 

ACKNOWLEDGEMENTS 
The work was done under the funding of the Ministry of Education and Science of the Republic of 
Kazakhstan (No. AP05135692). 

REFERENCES 
[1] Message of the President of the Republic of Kazakhstan N.A. Nazarbayev to the people of 

Kazakhstan dated January 28, 2011 "Let's build the future together". 

[2] Message of the President of the Republic of Kazakhstan N.A. Nazarbayev to the people of 
Kazakhstan dated January 17, 2014 "Kazakhstan's way - 2050". 

[3] Decree of the President of the Republic of Kazakhstan No. 350 of October 6, 2016 “On the 
formation of the Ministry of Defense and Aerospace Industry of the Republic of Kazakhstan”. 

5494




