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Abstract 

In the context of the government programme ―Digital Kazakhstan - 2020‖ it is increasingly important for IT 

specialists to be armed with diverse skills and life-long learning abilities. As an integral part of developing digital 

ecosystem, engineers are expected to master a combination of many abilities – not only technical competencies 

concerning problem solving and the production of technology, but also interdisciplinary skills of cooperation, 

creativeness, communication, project management. Thus, new engineering competencies are needed and this may 

challenge traditional educational lecture-based approaches to teaching and learning. In this article, focus is placed on 

designing the content of IT disciplines engaging project-based learning as an aspect of active learning methods. 

Designing IT courses in a sense of content flexibility can help students enhance their cooperation and creativeness to 

remain competitive within developing digital environment of Kazakhstan. 

Key words: project-based learning, design of IT courses, interdisciplinary skills, creativeness. 
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ПРОЕКТИРОВАНИЕ ИТ КУРСА В СООТВЕТСТВИИ С ПРОЕКТНО-ОСНОВНЫМ ОБУЧЕНИЕМ 

ДЛЯ РАЗВИТИЯ ЦИФРОВОЙ ЭКОСИСТЕМЫ КАЗАХСТАНА 

 

В контексте правительственной программы «Цифровой Казахстан - 2020» для ИТ-специалистов все более 

важно укрепляться разнообразными навыками и способностями к жизни в течение всей жизни. Как 

неотъемлемая часть развития цифровой экосистемы, инженеры, как ожидается, освоят сочетание многих 

способностей - не только технических компетенций по решению проблем и производству технологий, но и 

междисциплинарных навыков сотрудничества, творчества, коммуникации, управления проектами. Таким 

образом, необходимы новые инженерные компетенции, и это может помешать традиционным учебным 

лекционным подходам к преподаванию и обучению. В этой статье основное внимание уделяется 

конструированию содержания ИТ-дисциплин, участвующих в обучении на основе проектов, в качестве одного 

из аспектов активных методов обучения. Проектирование ИТ-курсов в условиях гибкости контента может 

помочь студентам улучшить свое навыки сотрудничество и креативность, чтобы оставаться 

конкурентоспособными в развитии цифровой среды Казахстана. 

Ключевые слова: проектное обучение, строение ИТ-курсов, междисциплинарные навыки, креативность. 
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ҚАЗАҚСТАННЫҢ САНДЫҚ ЭКОЖҤЙЕЛІК ДАМЫТУ БАРЫСЫНДА ЖОБАЛАУДЫ 

ҚАМТИТЫН ОҚЫТУ НЕГІЗІНДЕГІ IT КУРС 

 

 «Сандық Қазақстан - 2020» мемлекеттік бағдарламасының аясында АЖ мамандары әртҥрлі дағдылар мен 

ӛмір бойы оқыту қабілеттерімен игеру барған сайын маңызды болып жатыр. Сандық экожҥйені дамытудың 

ажырамас бӛлігі ретінде инженерлер кӛптеген мәселелерді шешуге және технологияларды ӛндіруге қатысты 

техникалық қҧзыреттілікке ғана емес, сондай-ақ, ынтымақтастық, шығармашылық, коммуникация, жобаларды 

басқару пәнаралық дағдыларды қоса алғанда, кӛптеген қабілеттердің ҥйлесімін меңгереді. Осылайша, жаңа 

инженерлік қҧзыреттер қажет, мҧның ӛзі оқыту мен оқытуға дәстҥрлі оқыту лексикасына негізделген тәсілдерді 

талап етеді. Бҧл мақалада жобаға негізделген оқытудың белсенді оқыту әдістерінің аспектісі ретінде АЖ 

пәндерінің мазмҧнын жобалау қарастырылған. Мазмҧндық икемділікке байланысты ақпараттық технологиялар 

курстарын қҧрастыру студенттерге цифрлы орта жағдайында бәсекеге қабілеттілігін жоғарылату ҥшін 

ынтымақтастық пен шығармашылықты арттыруға кӛмектеседі. 

Тҥйінді сӛздер: жобаға негізделген оқыту, IT курстарын жобалау, пәнаралық дағдылар, шығармашылық. 

 

1. Introduction  

It is commonly believed that engineers are individuals who solve the technical problems through a 

combination of knowledge of science, mathematics and technical skills. However, technologies in a modern 

world are continuously developing forcing business companies and universities reside at the cutting edge and 

seek for engineers with diverse skills. Therefore, it is very important for engineers to possess 

interdisciplinary skills such as communication, project management and cooperation to discover new 

horizons and further opportunities for self-growth. New engineering competences are needed in globalized 

environment, and this is already changing existing teaching processes and creating new models of 

educational design in higher education. Different universities focus attention on different aspects of student 

development when defining a strategy for educational development. Problem-oriented and project based 

learning (PBL) gained extensive development and subsequent implementation in universities since it 

provides a possible answer to these challenges.  

 

2. Project-oriented and project-based learning 

Worldwide, an increasing number of universities have changed or in the process of changing their 

conventional methods of education and moving towards a variation of project-based learning (PBL). 

Thereby, they provide the students with the possibility of acquiring sustainable skills in terms of the market 

requirements. There are many models of educational design applied in the universities worldwide. In [1] it is 

being reviewed with the focus placed on the so-called Aalborg Model, a problem-oriented and project-based 

learning paradigm utilized at Aalborg University in Denmark. They attach importance to such educational 

design that is enable to deliver interdisciplinary skills needed to tackle real-life challenges. Sustainable 

development [1] is seen as a continuous process which increases – or as a minimum does not reduce – the 

natural potential, the intellectual potential, the production potential and the social potential. It is commonly 

known, production potential is the stock of buildings, tools, machines used in the production of goods and 

services. Today core engineering skills still focus on the production potential. However, one‘s ability to 

tackle problems is very much related to his knowledge of sustainable development problems and possible 

solutions. PBL provides students with the skills of other dimensions of sustainability potential through 

context-based interdisciplinary learning. Thus, sustainability-related problems somehow integrated into the 

curriculum providing students with the possibility of acquiring sustainable skills and, as a result, enabling 

engineers to solve complex and situated problems. 

The implementation of PBL at Moscow State Automobile & Road Technical University is centered on the 

idea of developing creative capabilities and resourcefulness along with students‘ technical skills. Project-

oriented learning in this sense solves significant amount of issues: nurtures social responsibilities and 

devotion in students, facilitates abilities to reflect on the result of their own projects. Advisors at Moscow 

State Automobile & Road Technical University [2] think that the main advantage of PBL is that it enables 

students engage with the work that they really interested in and helps reveal students‘ latent creative 

capabilities. There is a student engineering project centre functioning that aims at sustainable developing of 

engineering applied science. It proved beneficial in fostering students‘ ambitions and self-development 

which resulted in building an elaborate solution for a complex task lasting for a year. The project was 
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successfully presented on international contests in Europe and the USA. This is the case when a new 

teaching approach leads to creation of such enthusiastic groups where participants are passionate about 

bringing the idea to life and fully devoted to the process of ―creating themselves‖ [2]. 

 

3. An IT course design pattern  

 The main goal of the government programme ―Digital Kazakhstan - 2020‖ is the improvement of the 

competitiveness of Kazakhstan‘s economy and quality of life through the progressive development of the 

digital ecosystem [3]. One of the four key principles of the state programme is creating a ―creative society‖ 

which implicates the development of competences and skills for the digital economy [3]. Consequently, a 

number of universities have started an educational transformation from traditional approaches, which are 

lecture-oriented and based on basic and more of a passive teaching, to a new paradigm, which is student-

oriented and interdisciplinary. This new methodology on the process of transformation is thought be the 

implementation of problem-oriented and project-based learning. However, different universities may adopt 

different variations of this PBL, ranging from large-scale implementation at a departmental level, to small-

scale implementation in a single course or a study programme [4]. Furthermore, the very role of a teacher is 

being transformed into the role of an assistant of students‘ active learning process. Inherently, there might be 

different combinations of such teaching approaches [5].  

Responding to this state programme, it is being proposed to implement an IT discipline design pattern 

incorporating PBL with some content features. The process of designing course content is built upon on 

project-based learning engaging advisor to be an active participant that facilitates the contacts between 

academia and industry. The teacher also serves as a source of motivation for students to be proactive in their 

own learning.  

This educational design can be employed as a useful approach to develop some practical techniques 

among students by bridging university and business. Thus, a teacher develops course content by defining 

those above mentioned features. A content of the course must constitute immutable core aspects of the 

discipline which are considered to be a body of content and other parts with minimal format constraints and, 

thus, can be easily complemented with new materials. These pieces of the content are rather needed to be 

thoughtfully planned. Figure 1 illustrates the principles of the lessons learnt in terms of flexible IT course 

design. A body of the content has to be fundamental while other components from 2 up till 6 might be 

changeable.  

 

 
Figure 1. The design of a study programme 

 

As for the notion of combining teaching mode with the students‘ self-direct learning process it is 

considered that wholly the 1
st
 with the 5

th
 features and partially the 2

d
 with the 6

th
 ones are directed to teacher 

competence. Advisor designs a core content and complements it with the information of its relevant 

applications in a local market adding some industry-specific implementations. This ensures the 1
st
 and the 2

d
 

aspects of a content of the course are fulfilled.  

Using this student-centered approach, advisor would help students realize their potential and achieve 

success. It means the facilitating the process of establishing contacts with the private companies as well as 

getting them somehow involved in the process of providing case studies and real-life problems for students 

with subsequent feedback on developed solution. This comprises two aspects: first of all, it needs to be 

determined what companies create viable offerings at the moment, what type of IT specialists are primarily 

in-demand at the moment and will be in the near future and secondly, the relevant innovation technologies to 

be defined to their needs. For instance, there are mostly banks on Kazakhstan‘s market which can offer ICT-

related vacancies. After making a proper analysis which in fact may involve personal interaction and 

cooperation with companies it might be concluded that, for example, to work in bank industry as an IT 

specialist it desirable to master business intelligence reporting and data warehousing basics as well as web 

technologies along with UI/UX design for building up high-performance UX-interfaces. Consequently, all 
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obtained information about emerging employer needs should be added to a course content. This enables the 

relevance of the 5
th 

aspect.  

To fulfill the 6
th 

feature of a study programme students should be encouraged to take part in hackathons 

and workshops that might have a practical relevance to their project. It also important for advisors to attend 

different IT meetups on relevant aspects of the current programme or even of contiguous disciplines. This 

may give huge inspiration and supports interest in developing technologies and innovation and, which most 

importantly, spark the flames of teacher‘s passion and devotion towards an academic programme. Such 

events surely encourage those students who are enthusiastic about their self-development and foster 

creativeness as they may direct this inspiration to their own projects. 

To ensure an active learning process, the students are free to choose the main activity of the semester 

between conducting a project in cooperation with third parties such as private companies outside the 

department or doing case study research offered by advisor. The topic of a project is normally chosen under 

supervision as it must comprise a theoretical knowledge and implies a hands-on experience. Project work, as 

a main part of designing IT courses, contributes to the 3
d
 and the 4

th
 components of the programme. During 

the semester, students get equipped with different theoretical materials, lectures and supervision. However, 

they are expected to relate these pieces of information and resources to their particular project. Thus, they 

learn how to make use of theory in order to develop different strategies to solve the problem. This process is 

often requires integrating and collecting data from different disciplines. While gaining interdisciplinary skills 

students on their way learn about global trends in their professional field as well as get to know about 

industry-specific implementations which is a contribution to the 2
d 
feature of a course. It is recommended for 

students to work on the project in terms of one of the private solutions and implementations. It is also 

encouraged to collaborate on rather a promising smaller project that have universal appeal – which requires 

research, awareness, interactivity than direct too much efforts on a bulky and unrealistic solution. Moreover, 

it has a potential to seek feedback from the market for application of the product afterwards.  

To conduct the project work in an efficient way, students need to divide it into different tasks. Therefore, 

doing group work also involves individual work and working in sub-groups. As a whole the process implies 

developing skills in planning, cooperation, coming to compromises and communication. Social and 

communicative skills play an important role in building up a supportive atmosphere. Overall, these 

interpersonal skills gained through the collaboration are beneficial and lead to effective learning. 

Assessment plays an essential role in students‘ learning process. Therefore, it is crucially important to 

establish an assessment system aligned with the learning objectives. Due to the fact that much of the teaching 

is centered on project work, in fact, the students‘ project covers the 3
d
, the 4

th 
and partially the 2

d
 with the 6

th
 

components of a whole course, 60% of an overall grade should be corresponded to project work. The ratio 

between the project itself and the rest gained understanding, i.e. attending trendy career-related events and 

insights about local implementations, might be considered as one to five. The rest 40% of the overall score 

goes to assessing students‘ knowledge as an intellectual asset provided by the advisor which is referred to as 

the 1
st
, the 5

th 
and partially the 2

d
 with the 6

th
 components. 

 

4. Conclusion 

To remain competitive advisors would have to revise a core content of the course and theoretical 

knowledge about specific implementations in industrial practice and increase awareness of global trends in 

the area. In order to boost creativeness it would be good for teachers as well as for students to search actively 

for the announcements of oncoming events via all possible mean, such as social networks, media, blogs and 

other sources of information. 

Traditionally, IT specialists have been educated in terms of developing software products. However, fast 

paced digital environment requires core engineering skills to get enriched with interpersonal skills and 

interdisciplinary competences such as planning and project management. Easily changeable design of IT 

courses ensures project-based learning as an active learning strategy. This enables students to solve 

contextual problems and real-life challenges and keep pace with technology innovation.  

As a conclusion, a IT course content design pattern involving project-based learning can help students 

gain interdisciplinary skills and enhance their creativeness when facing real-world challenges within the 

developing digital environment of Kazakhstan. 
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МОДЕЛИ СТРЕСС-ТЕСТИРОВАНИЕ ДЛЯ КРЕДИТНОГО ПОРТФЕЛЯ БАНКА 
 

Аннотация 

В статье рассматриваются вопросы стресс-тестирования казахстанского банковского сектора, анализируется 

международный опыт в области подходов к построению систем стресс-тестирования, и выделяются основные 

моменты, которые могут быть полезны надзорному органу в Казахстане. Предлагается подход к стресс-

тестированию банковского сектора, базирующийся на концепции «top-down» и оценивающий распространение 

стрессовых явлений с макроуровня до отдельных кредитных организаций через систему взаимосвязанных 

экономико-математических моделей. Валютный риск - риск возникновения расходов (убытков), связанный с 

изменением курсов иностранных валют при осуществлении банком своей деятельности. Наиболее 

эффективным инструментом измерения валютных рисков в настоящее время в мире используется методология 

Value-at-Risk (VaR). Методологии VaR используется анализ чувствительности, относящийся к аналитическим 

методам. Применение VaR позволяет с определенной степенью вероятности получить оценки возможных 

потерь от принимаемых управленческих решений. Методология VaR позволяет лимитировать большинство 

финансовых рисков промышленного предприятия. 

Ключевые слова: модели стресс-тестирования, банковский сектор, метод оценки устойчивости банковской 

системы, устойчивость финансово-банковской системы.  
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Мақалада қазақстандық банк секторының стресс-тестілеу сҧрақтары қарастырылып, стресс-тестілеу 

жҥйелерін қҧру тәсілдеріндегі халықаралық тәжірибе талданады және Қазақстандағы қадағалау органына 

пайдалы болуы мҥмкін негізгі ойларды кӛрсетеді. «Жоғарыдан тӛмен» тҧжырымдамасына негізделген банк 

секторын стресс-тестілеуге және макро деңгейден жеке кредиттік ҧйымдарға ӛзара байланысты экономикалық 

және математикалық модельдер арқылы стресс қҧбылыстарының таралуын бағалау ҧсынылды. Валюталық 

тәуекел - банк ӛз қызметі кезінде, шетелдік валюта курстарының ӛзгеруіне байланысты болған шығыстардың 

(шығындардың) пайда болу тәуекелі. Value-at-Risk (VaR) қазіргі уақытта әлемде жиі қолданатын, ең тиімді 

валюталық тәуекелдерді ӛлшеу әдіснама болып табылады. VaR әдіснамсы, сезімталдықты талдауға жататын 

талдау әдістері. VaR-ды қолдану, қабылданатын басқарушылық шешімдерді белгілі бір ықтималдылықпен 

алуға, ықтимал шығындарды бағалауға мҥмкіндік береді. VaR әдіснама ӛнеркәсіптік кәсіпорынның қаржылық 

тәуекелдерді шектеуге мҥмкіндік береді. 

Тҥйін сӛздер: стресс-тестілеу ҥлгілері, банк секторы, банк жҥйесінің тҧрақтылығын бағалау әдісі, қаржы-

банк жҥйесінің тҧрақтылығы. 
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