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2. General description of the educational program

Purpose of the educational
program

Preparation of a professional teacher with modern subject, communication, digital, entrepreneurial competencies, inclusive education skills,
capable of creating high-quality educational content and organizing the educational process.

Map of the direction of training according to the educational program

Code and name c_)f the field of | Code and name _of the area of Type of EP Level according to NQF ORK level
education training
6B01 Pedagogical sciences 6BO15- Tea_cher training In Current 6 6
natural science subjects

Qualification characteristics of the graduate

Degree awarded

Bachelor of Education in educational program 6B01509-Informatics and Robotics

TyJaek moaedi

Y

Professional, pedagogical and social responsibility

Clarity of goals and value orientations

Hard work, self-discipline, speech activity

Emotional intelligence and emotional stability
Practice-oriented and entrepreneurial skills

Respect for historical and cultural heritage, tolerance

Deep understanding of digital environments, skills in creating new content
Multilingualism

Ability to interact constructively, adapt to global challenges
Ability to be a leader and make independent decisions
Creativity, ability for creativity and constructive social activity
Ability for continuous professional growth and self-development

VVVVYVYVVYYYVYYVY

Y

Types of professional activities
by levels of ORK PS
“Pedagog”

1. school teachers,
2. teacher of the organization of technical and vocational, post-secondary education,
3. additional education teacher

Learning outcomes:
LO

Graduates of the educational program will be able to:

LO1 - have intercultural and communicative competence, apply skills to independently continue further education and build professional
relationships in teaching and social activities; purposefully use means and methods that ensure the preservation and promotion of health in
professional activities

LO2 — collect and interpret information to form knowledge, taking into account social, ethical and scientific considerations, critically evaluate
one’s values, attitudes, ethical principles and teaching methods, set new goals for one’s own pedagogical development;

LO3 - critically select theoretical knowledge based on advanced concepts in the field of computer science using various information and
communication technologies and use knowledge to improve computer science, robotics education and one’s own professional growth;

LO4 — understand the psychological and pedagogical problems of training and education of students with disabilities in the context of inclusive
education, take into account the diverse abilities of students in the learning process, ethically support their psychological well-being in the life
and educational context, including with the use of information technology;
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LO5 — holistically and objectively cover the main stages of history, the evolution of forms of statehood and civilization of the Kazakh people,
know the methods of scientific research and academic writing, understand the importance of the principles and culture of academic integrity;
LO6 - solve standard problems of professional pedagogical activity in the context of digitalization of the transformation of society, taking into
account information security requirements; have the skills to design universal, special educational robots and mechatronic systems;

LO7 — master the fundamental concepts of mathematical modeling and semantic foundations of computer science; use methodology and
algorithms to design applications and create programs; know the history and trend of development of computer technology, principles of
construction and operation of computer systems and networks, basic methods of designing data and information systems for solving applied
problems;

LO8 — use IT to expand the information worldview and develop digital educational resources, use innovative educational technologies,
including CLIL, aimed at developing students’ analytical and critical thinking;

LO9 — apply theoretical and practical knowledge of digital didactics to solve educational, practical and professional problems in the field of
computer science and informatization of education, design the conditions for educational activities in the digital learning environment in
accordance with the specified learning objectives of computer science and robotics, using modern digital educational technologies;

LO10 — use digital tools and methods to conduct pedagogical research; apply the results of pedagogical research and modern educational
trends, approaches to solve practical problems of scientific and pedagogical activity;

The meter should be used as a liquid detergent;
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2. Contents of the educational program disciplines :

T . . . total
Cycle Name of disciplines and their main sections ECTS
GED 1 THE CYCLE OF GENERAL EDUCATION DISCIPLINES 56
RC1.1 REQUIRED COMPONENT 51
M-1 MODULE OF HISTORICAL AND IDEOLOGICAL COMPETENCIES 10
1. The history of Kazakhstan
Purpose: to provide objective knowledge about the main stages of the development of the history of Kazakhstan from ancient times to the | LO2,
present. LO6

Students can:

- demonstrate knowledge and understanding of the main stages of the development of the history of Kazakhstan;
- to correlate the phenomena and events of the historical past with the general paradigm of the world-historical development of human society 5
through critical analysis;

- possess the skills of analytical and axiological analysis in the study of historical processes and phenomena of modern Kazakhstan;
- to be able to objectively and comprehensively comprehend the inherent features of the modern Kazakh development model;

- to systematize and critically evaluate historical phenomena and processes in the history of Kazakhstan.

2. Philosophy
The purpose of the program is to form a holistic view of philosophy as a special form of cognition of the world, about its main sections, problems | LO2,
and methods of their study in the context of future professional activity. LOS,
Students can: LO7

- to describe the main content of ontology and metaphysics in the context of the historical development of philosophy;

- to explain the specifics of the philosophical understanding of reality;

- to substantiate the worldview as a product of philosophical understanding and study of the natural and social world;

- classify the methods of scientific and philosophical knowledge of the world;

- interpret the content and specific features of the mythological, religious and scientific worldview;

- to substantiate the role and importance of key worldview concepts as values of human social and personal existence in the modern world;
- analyze the philosophical aspect of media texts, socio-cultural and personal situations to justify and make ethical decisions;

- formulate and competently argue their own moral position in relation to the current problems of modern global society;

- conduct research relevant to identify the philosophical content of problems in the professional field and present the results for discussion

M-2 MODULE OF SOCIO-POLITICAL KNOWLEDGE 8

3. Sociology

Sociology in understanding the social world. Sociological research. The social structure and stratification of society. Socialization and identity. | LO1,
Family and modernity. Deviation, crime, social control. Religion, culture, society. Sociology of ethnicity and nation. Education and social | LO2
inequality. Mass media, technology and society. Economics, globalization, labor. Health and medicine. Population, urbanization and social
movements. Social change

4, Political Science

The main stages in the development of political science. Politics in the system of public life. Political power. Political elites, leadership. Political | LO2,
system of society. State and civil society. Political regimes. Electoral systems, elections. Political parties, party systems and socio-political | LO5
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movements. Political culture, behavior. Political consciousness, ideology; development, modernization; conflicts, crises. World politics, modern
international relations.

Cultural studies

Morphology of culture. Language of culture. Semiotics of culture. Anatomy of culture. Nomadic culture. Cultural heritage of the proto-Turks.
Medieval culture. Central Asia. Cultural heritage of the Turks. Formation of Kazakh culture. Kazakh culture at the turn of the 18th — late 19th
centuries, 20th centuries. Kazakh culture in the context of modern world processes, in the context of globalization. Cultural policy of
Kazakhstan. State Program "Cultural Heritage"

LO1,
LO2

Psychology

Personality in the context of national consciousness.

Me and my motivation. Emotions, emotional intelligence. Human will, psychology of self-regulation. Individual typological features. VValues,
interests, norms are the spiritual basis. Psychology of the meaning of life, professional self-determination, health. Communication between
individuals and groups. The perceptual side of communication. The interactive side of communication. The communicative side of
communication. Socio-psychological conflict. Models of behavior in conflict. Effective Communication Techniques

LO2,
LO4

M-3 INSTRUMENTAL-COMMUNICATION MODULE

25

Foreign language

OJeyMETTIK-TYPMBICTHIK KapbIM-KAaTBIHAC callackl. MeH jKoHEe MEHiH OTOAChIM. AJIaM jKOHE OHBIH JCHCAYJIBIFBl. OJCyMETTIK-MOCHHU KapbIM-
KaTBIHAC CaJachl. OJIeM KapTachl. OJeT-FYpPHIN JKoHE CaNT-AaCcTyp. KapbIM-KaTbIHACTBIH OKY-KaciOu canackl: bonamax Mmamanasik. Jlemaisic.
3amanayu TyprbiH Y. Kazipri koramaarel ot6acel. MoaeHu-tapuxu (oH. biniM. MeHiH MaMaHABIFBIM. AlaM >KOHE TaOWUFaT, SKOJIOTHSIBIK
Mmacenenep. XKananeikrap, BAK, xapHama.

LO1,
LO9

10

Kazakh (Russian) language

Kazakh language

Skills in the correct use of vocabulary, scientific terms, syntactic structures in oral and written communication; conversation skills. For business
communication, skills in writing letters, reports, reviews, essays; meaningful reading of texts, the ability to convey your thoughts. In everyday
and professional speech situations, teach free communication in various conversations, develop the ability to continue a conversation.

Russian language

The Russian language as a means of communication and its role in the formation of a socio-cultural worldview at the level of language
proficiency. Syntax of the Russian language on given thematic material. Functional speech styles as a historically established system of speech
means used in the field of human communication; a type of literary language.

LO1,
LO9

10

Information and communication technologies

The role of ICT in the development of society. ICT standards. Introduction to Computer Systems. Software. OS. Human-computer interaction.
Database systems. Data analysis. Data management. Networks and telecommunications. Cybersecurity. Internet technologies. Cloud and mobile
technologies. Multimedia technologies. Intelligent technologies. Electronic technologies. Electronic business. E-learning. Electronic
government. ICT in industry. Prospects for the development of ICT.

LO3,
LO9

M-4 HEALTHY LIFESTYLE MODULE

10.

Physical Culture

Basics of a healthy lifestyle. Natural scientific foundations of physical education. Modern health systems, the basics of monitoring the physical
condition of the body. Basic methods of independent physical education and sports. Professional applied physical training. General physical
preparation. Rapidity. Run. Relay races. Performing exercises for: Endurance, Flexibility, Agility, coordination, balance, Gymnastics, acrobatic.
Force. General developmental exercises. Special physical training.

LO1

CC1l2

M-5 COMPONENT OF CHOICE (CC)

11.

Methods for researching economics and entrepreneurship
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General principles, techniques and methods of collecting, processing, analyzing data, studying patterns and trends in the development of mass | LO5,
economic phenomena and processes. Essence, forms, structure of capital. Production. Production costs. Production income in a market economy. | LO6,
Business concept. Types of business activities. The theory of property, social forms of management. Product, money. Social and economic | LO9 5
system. The emergence of a market. Financial system. The role of the state in business development. Macroeconomics. Resource saving.
Cyclicality of economic development. Inflation and unemployment. Kazakhstan in the system of world economic relations.
12. Research in Law and Anti-Corruption Culture
The main provisions of the Constitution, the current legislation of the Republic of Kazakhstan; system of government bodies, terms of reference, | LO5,
goals, methods of government regulation of the economy, the role of the public sector in the economy; financial law and finance; mechanism | LO6,
of interaction between substantive and procedural law; the essence of corruption, the reasons for its origin; the measure of moral and legal | LO9
responsibility for corruption offenses; current anti-corruption legislation
13. Fundamentals of ecology and sustainable development
Basic patterns of functioning of living organisms, ecosystems at various levels of organization, the biosphere as a whole, their stability; | LO1,
interaction between the components of the biosphere and the environmental consequences of human economic activity, especially in conditions | LO5,
of intensified environmental management; modern ideas about the concepts, strategies and practical tasks of sustainable development in various | LO6
countries and the Republic of Kazakhstan; problems of ecology, environmental protection, sustainable development.
BMD 2 CYCLE OF BASIC AND MAIN DISCIPLINES 176
uc?2.1 THE UNIVERSITY COMPONENT (UC) 80
M-6 MODULE FOR FORMATION OF INTER-SUBJECT COMPETENCIES 12
1. Abaytanu
Formation of a full-fledged, loving humanity, humane, tolerant citizen, imbued with the humanistic teachings of Abai. LO2,
To cultivate a deep love for Abai’s thoughts about eternal values: reading, education, science, art, upbringing, morality, expressed in his poems | LO6 2
and insights; show the main sources that influenced the worldview of the poet-thinker; mastering the concept of honor and conscience,
emanating from Eastern culture and Islamic philosophy.
2. Basics of financial literacy
The goal of the course “Fundamentals of Financial Literacy” is to develop special competencies in the field of personal finance management, | LO 3
smart investing, develop financial skills, make the right financial decisions and create a sustainable financial future.
3. Artificial Intelligence Basics
Purpose: The course is aimed at developing in future teachers a holistic understanding of the current state of the theory and practice of LO1,
building intelligent systems for various purposes. LO9
Students can: perform a comparative analysis of various knowledge representation models to solve applied problems of computer modeling of 4
human intellectual activity; implement knowledge representation models (including their symbiosis) in logical and functional programming
languages; apply modern tools and programming technologies.xonaany.
4. Basics of Academic Writing
Purpose: to master the skills of the scientific style of presentation. LO3,
Content: A presentation aimed at a critical and informed audience based on carefully reasoned and proven knowledge; to strengthen or challenge | LO9
concepts or arguments. Requirements for the structure of the text and its design; the use of a scientific style of presentation; the ability to argue 3
and paraphrase; the ability to correctly insert links, make out a list of references.
KysbIperTep: FhIIBIMH )KYMBICTap/Ibl KbICKAIIa JKoHE KOJDKETIM/I Typae OasHay.
Competencies: presentation of scientific papers in a concise and accessible form.
M-7 MODULE OF PEDAGOGICAL COMPETENCIES 35
Module - Supporting students as individuals 17
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5. Psychology in Education and Concepts of Interaction and Communication
Purpose: to master modern psychological theories and models, the functioning of personality and its individual properties. Content: Future LO1,
teachers contribute to the favorable development of students by promoting dialogue, interaction and communication in the educational LO2,
process. They are able to communicate, interact and collaborate with students' families, as well as through various other types of partnerships | LO4
and create new relationships suitable for the development of their own teaching activities..

6. Educational Science and Key Learning Theories
The purpose of this course is to improve pedagogical competence in the field of pedagogy and didactics LO1,
Future teachers learn the fundamentals of educational science, such as conceptual concepts of humans leading to various learning theories and | LOZ2,
pedagogical models. Based on an understanding of theoretical concepts, future teachers can make appropriate pedagogical choices for various LO9
teaching situations.

7. Age and physiological characteristics of children's development
Purpose: Monitor student development, plan and implement age-appropriate learning experiences that take into account individual student | LO1,
needs, and creatively support total learning and student well-being. LO2,
Students can: LO4
» recognize different students' individual starting points, their learning potential and specific support needs
* consider their students' individual needs for specific support, guidance, teaching and assessment
« introduce different methodological solutions to provide specific support

8. Inclusive educational environment
Purpose : Understanding and being able to accommodate the diversity of students in the learning/teaching process, supporting well-being ina | LO1,
meaningful, psychological and ethical way, taking into account the context of their lives. LO2,
Students can LO4
:» embrace diversity, identify barriers to participation and learning
edetermine development priorities, plan activities for adapting educational programs, developing differentiated lessons
* Promote collaboration within the school community to build a foundation of inclusive values and support student participation and
achievement.

9. Teaching planning and individualization of learning
Purpose : developing skills in individualizing teaching, taking into account the diversity of students and using teaching technologies, based on | LO3,
pedagogical and independent research. LO5,
Students can: LO11
« understand the requirements of competence, entrepreneurship and sustainability in their pedagogical and subject area when planning and
delivering learning;
« plan and anticipate other conditions that influence learning;
« apply the principles of personalized learning and guidance in practice, respond to the needs of their students, and support their development
of personality and self-esteem.

Module-Teaching and Assessment for Learning

10. Teaching methods and technologies
Purpose : increasing competencies in the field of pedagogy and didactics. Students have a holistic understanding of the methodological system | LO3,
of education, can model strategies and technologies for solving specific pedagogical problems, planning, guidance, training and assessment, | LO5,
and are able to use knowledge, forms, methods and technologies of teaching in accordance with the conditions of a particular school and the | LO11

capabilities of students.
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Students can:

* choose pedagogical models suitable for their learning

« apply teaching methods in a creative and varied way, taking into account the opportunities offered by technology
* use an appropriate learning environment in your teaching.

» know and apply the rules and principles of copyright and data protection

11. Assessment and development
Obijective: Understand the importance of assessment in the learning process and be able to provide constructive assessment in an ethical manner | LO1,
at various stages of the learning process and critically evaluate and reflect on one's understanding and practice relating to assessment LOZ,
Students can: LO4
* have a good understanding of a variety of assessment and feedback methods (eg formative and summative assessment); 4
« apply pedagogical principles to determine and recognize students' levels of educational competence;
* recognize and apply systems for developing student self-assessment and peer-assessment skills.
Module-Teacher as a reflective practitioner 9
12. Pedagogical research
Obijective : mastering the skills of searching, critically selecting knowledge from various sources, using research results in the development | LO1,
of one’s pedagogical thinking and practice LO2,
Students can: LO4
* be aware of the nature of pedagogy and its basic terminology. 5
* recognize the central areas of research in pedagogy and understand the difference between everyday thinking and scientific knowledge.
« distinguish between cultural beliefs about human nature and their implications for the work of a teacher.
* accept changes in the field of education, taking into account the prospects for their development.
13. Research, development and innovation
Obijective : developing a mindset oriented towards research and development, the ability to develop, update and apply innovative approaches | LO3,
and teaching technologies in the context of ongoing changes in society and the educational environment. LO5,
Students can: LO11
* develop your own teaching skills using research-based approaches 4
* apply critical thinking when collecting and using data for software development
* participate in scientific research and/or develop collaboration between universities and stakeholders
« document your own research activities and present results using various forms of communication
M-8 PROGRAMMING MODULE 33
14. Basics of algorithmization and programming
Algorithm and its properties. Basic structures of algorithms. Programming languages and systems. Basic principles of programming. | LO3, 6
Classification of programming languages. Programming paradigms. Development of computer programs. Stages of creating programs. Creating | LO6,
a program in the tool environments of basic programming languages LO8
15. Algorithms and data structures
Study of basic methods for developing algorithms and programs, standard data structures used to represent typical information objects; | LO3,
mathematical methods for analyzing the computational complexity of algorithms, classifying algorithmic problems according to the complexity | LO6, 6
of problems with polynomial complexity, such as sorting and quick search. Implementation of the studied algorithms and data structures for | LO8
representing information objects using high-level programming languages.
16. Basics of web programming




6B01509- Computer science and robotics

Study of modern methods and technologies for creating web pages. Mastering the skills of website development in HTML, CSS. Mastering | LO3,
standard techniques for designing, constructing and hosting a website. Use of ready-made application computer programs (website editors, | LOG6, 6
browsers, graphic editors). Basics of web design. LO8
17. Development of graphical user interfaces
Principles of developing GUI applications. User interface structure. Studying tools for processing signals and events, managing window | LO3,
properties, developing multi-threaded applications, describing the main components (buttons, text fields, lists, tables, menus, toolbars, etc.). | LOB6, 6
Interface research, evaluation and analysis. UX strategy and functionality design. Visual design LO8
18. Fundamentals of functional and object-oriented programming
Concepts of object-oriented programming. An object-oriented programming paradigm, with special emphasis on the definition and use of ::82 5
classes. Fundamentals of object-oriented design. Standard programming constructs. Stages of problem solving. LOB‘
19. Computer graphics and 3D modeling
Model. Types of models. 3D model, its difference from a 2D model. Modeling, mathematical and geometric modeling. Computer modelling. | LO5,
3D modeling. Areas of application of three-dimensional models. Modeling stages. Objects of computer modeling Technologies of computer | LO6, 4
modeling of graphic objects. Automation systems for the design of three-dimensional graphic objects. Three-dimensional modeling methods. | LO8
Animation, computer animation. Computer animation technologies. Processing of visualized graphic objects. Video editing.
CC22 COMPONENT OF CHOICE (CC) 75
M-9.1 MODULE OF BASIC DISCIPLINES 13
1. Mathematical analysis
Teaching students basic mathematical methods, introducing them to various applications of these methods to solving practical problems, while | LOS3, 5
focusing on those sections of mathematics that, in accordance with the curriculum, are important for a particular profile of specialist training LO8
2. Physics
Study of basic physical phenomena. Mastery of fundamental concepts, laws and theories of classical and modern physics. Formation of a | LO3,
scientific worldview and modern physical thinking. Familiarization with modern scientific equipment, developing skills in conducting physical | LO5 4
experiments, learning to evaluate numerical orders of magnitude characteristic of various branches of natural science.
3. Electronics Basics
Electronics as a direction in science. Basic principles of operation of modern electronic devices. Areas of application of analog and digital | LO3, 4
electronics. Methods for designing electronic devices. Diodes and diode circuits. Passive components. LO4
M-9.2 MODULE OF BASIC DISCIPLINES
4, Mathematics
Teaching students basic mathematical methods, introducing them to various applications of these methods to solving practical problems, while | LO3,
focusing on those sections of mathematics that, in accordance with the curriculum, are important for a particular profile of specialist training. | LO8
5. Basic Physics
Mastery of fundamental concepts, laws and theories of classical and modern physics. Formation of a scientific worldview and modern physical | LO3,
thinking. Familiarization with modern scientific equipment, developing skills in conducting physical experiments, learning to evaluate | LO5
numerical orders of magnitude characteristic of various branches of natural science.
6. Electronics
Basic principles of operation of modern electronic devices. Areas of application of analog and digital electronics. Methods for designing | LO3,
electronic devices. Diodes and diode circuits. Passive components. LO4
M-10.1 FUNDAMENTAL TRAINING MODULE 29
7. Database systems
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Database. Basic concept. Database theory. Database models. Information Systems. Information system architecture. Principles of conceptual | LO4,
database design. Database management systems. Embedded and standalone database programming tools. Application Development. Database | LO7
design automation tools. File server systems. Database servers. Distributed database processing. SQL language.

8. Digital device architecture and operating systems
Fundamentals of Computer Science. Principles of constructing computer equipment. Principles of operation of microprocessor systems, | LO7,
architecture and principles of PC operation. Process management, memory management methods. Organization of 1/0 software. File system | LO8
concepts. Installation and settings of the operating system.

9. Cloud and mobile technologies
Virtualization technologies. Fundamentals and technologies of cloud computing. Classification. Basics of working with cloud services. Review | LOB,
of popular cloud service technologies. Cloud deployment strategies. Cloud technology groups. Cloud platforms Deploying a virtual private | LO7
cloud Choosing cloud services and the associated risks. Mobile technologies. Mobile services and standards. Mobile app.

10. Scientific foundations of school computer science
Familiarization with the stages of introducing computer science into schools and the content of Kazakhstan standards for general secondary | LO3,
education. Providing knowledge of updated computer science content. Training in the use of innovative methods in teaching the updated | LO6,
educational program in computer science. Training in the use of criterion-based assessment to achieve learning goals in the updated educational | LO7
program in computer science.

11, Computer networks and information security
Computer networks. Functions of network computers. Properties of the transmission medium. Network drivers. Characteristics of local network | LO4,
protocols. The relevance of information security in modern conditions. The concept of threat. Concepts about types of viruses. Protection against | LO6
computer viruses. Modern methods of information protection. Security models and their application. Cryptography methods. Security criteria
for computer systems

12. Theoretical foundations of computer science
Sets of fundamental computer science concepts that promote the development of cognitive models for those concepts. Information as a universal | LO3,
semantic property of matter. Fundamentals of information theory, the theory of digital automata, the theory of algorithms, analysis of the | LO6,
efficiency and complexity of algorithms. LO8

M-10.2 FUNDAMENTAL TRAINING MODULE

13. Databases in IS
The purpose and objectives of teaching “Databases in IS” is to familiarize students with the basic principles of organizing databases and data | LO4,
banks; obtaining theoretical knowledge and practical skills in database design and development; acquiring knowledge about the main stages of | LO7
database design, data models, principles of normalization of relations, internal organization of a relational DBMS.

14, System software
The purpose of studying the discipline is to study the basic concepts of system software, as well as acquire practical skills in its application to | LO7,
solve a variety of problems related to the computing process. LO8

15. Mobile application development
The purpose of the discipline is to prepare bachelors who have a basis of special knowledge in the field of information technology to work in | LO6,
the field of mobile development (basics of design and programming of mobile applications): studying the basic structure of the Android platform | LO7
and the capabilities that this platform provides for the development of mobile systems, obtaining practical skills in creation of user interfaces,
services, as well as the use of alarms, hardware sensors and standard information storage within the specified platform.

16. Computer graphics and design
The purpose of the discipline is to form and deepen skills in working with graphic programs, developing combinatorial thinking skills and | LO5,
generating many creative ideas by developing and stimulating the student’s figurative and graphic thinking. The theoretical section of the course | LOB6,
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provides information about light and color in design: the psychological and physiological effects of color on humans, the influence of lighting
on color, colorimetric circles and the harmony of color combinations, computer representation of color, color models

LO8

17.

Operating systems and networks

The course “Operating Systems and Networks™ is designed to create in students a fundamental understanding of the principles of organization
and functioning of modern operating systems, allowing them to create environments, distribute resources, provide the user and application
programs with the necessary services, organize network work, maintain a file system, protect information and data and application programs
from attempts of their unauthorized use and much more.

LOA4,
LO6

18.

Information retrieval and data extraction

The goal of mastering the discipline is to develop the ability to conduct research, including analyzing problems, setting goals and objectives,
identifying the object and subject of research, choosing a method and methods of research, as well as assessing its quality. Professional goals
are to develop students’ understanding of the principles of operation of modern search engines, understanding the reasons for their advantages
and disadvantages.

LO3,
LO6,
LO8

M-11.1 EDUCATIONAL ROBOTICS MODULE

19

19.

Design, automation and programming of robots

Mechanical design of robots. Methods for designing mechanical structures of robots. Methods for automating the control of mechanical parts
of robots. Fundamentals of computer-aided robot design. Fundamentals of computer modeling of robots. Introduction to the principles of
operation of electric motors

LO6

20.

Educational robotics and mechatronics

Technical elements and devices that form the basis of a robotic system. Features of the construction of drives and executive systems for robots,
methods for controlling executive systems, the basics of design and analysis of manipulation mechanisms and mechanisms of movement of
robots in space, development of algorithms for controlling manipulation mechanisms and mechanisms of movement of robots.

LO8

21.

Algorithmic robot control training

Series theory. Digital signal processing. General theory of neural networks. Pattern recognition using neural networks. Processing photo/video
images. Basics of programming in MatLab. Neural networks in MatLab. Neural networks in Phyton

LOG,
LO7

22.

Design of robotic systems and complexes

The goal is to consolidate theoretical knowledge on the basics of creating automated production, to instill skills in independently solving design
and technological problems in the field of automation of mechanical engineering production, to develop the ability to use modern methods of
design and calculation of technical automation equipment, scientific, technical and reference literature, to justify decisions made. The design
assignment consists of drawings of parts.

LOG6,
LO7

M-11.2 EDUCATIONAL ROBOTICS MODULE

23.

Robot systems

The purpose of studying the discipline is to gain knowledge on modern technical means of automating technological processes - industrial
robots (IR). When studying the discipline, it is necessary to gain knowledge in the field of creation (calculation and design), implementation
and operation of modern types of industrial robots with wide application.

LO8

24.

Mechatronic and robotic systems

Definitions and terminology of mechatronics. Principles of mechatronics. Methods for constructing mechatronic devices. Robots, basic
concepts, classification of robots. Principles of constructing robots, their characteristics. Kinematics of manipulators. Calculation of
characteristics of robot manipulators. Drives of mechatronic devices, robots and auxiliary equipment. Principles and control systems of
mechatronic and robotic devices.

LO6

25.

Basics of electrical engineering and electronics
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The basic methods for calculating steady-state and transient processes in electrical circuits, their application to the most common electronic
circuits in engineering practice, including amplifiers, rectifiers, stabilizers, triggers and other devices are considered. Separate chapters are
devoted to the circuitry of digital devices, including DAC and ADC systems. Theoretical computer science. Computer networks. OS.
Programming languages

LO6,
LO7

26.

Modeling of robots and robotic systems

The purpose of studying the discipline is to gain knowledge on modern technical means of automating technological processes - industrial
robots (IR). When studying the discipline, it is necessary to gain knowledge in the field of creation (calculation and design), implementation
and operation of modern types of industrial robots with wide application.

LO8
LO9

M-12.1 MODULE HIGH TECHNOLOGY (HI-TESN)

14

217.

Modern school computer science lesson

The discipline “Modern school computer science lesson” is aimed at providing knowledge of the theory and practice of a modern lesson, skills
in organizing, planning and conducting lessons of various types. It is focused on the skillful use by the future teacher of all opportunities for the
development of the student’s personality, his active mental growth, deep and meaningful assimilation of knowledge, the formation of moral
foundations and the development of independent educational and cognitive activity. The discipline includes the study of the optimal use of time,
resources and teaching methods, strategies for involving students in the activity-based educational process, the preparation of school
documentation (short-term lesson plan, lesson analysis and self-analysis), as well as the study of best practices and innovations in the
methodology of conducting computer science lessons.

Students will be able to: think systematically, summarize and analyze educational and methodological information, use knowledge of modern
educational problems in solving pedagogical problems, as well as collect, analyze and process data necessary for the implementation of the
educational process in computer science. The discipline fosters the need and responsibility for effectively teaching computer science to
schoolchildren.

LOS,
LOG,
LO7

28.

Network technologies and Internet of things

The discipline “Network Technologies and the Internet of Things (IoT)” is intended to study methods of design and implementation of systems
equipped with built-in technologies for interacting with each other or with the external environment, interacting through network protocols.
As a result of mastering the discipline, the student must:

Know: the principles of organization and functioning of the Internet of Things, the history of the emergence and development of the Internet of
Things, the main factors in the development of the Internet of Things, existing technologies in the field of the Internet of Things, the main trends
and directions in the field of the Internet of Things; be able to: design IoT systems, use software designed to connect to 0T devices; have: -
terminology, basic skills in connecting end devices to the network, skills in working with relevant tools and programs for systems such as the
Internet of Things.

LOS,
LO9

29.

GameDev Basics

The purpose of studying the discipline is to create a game world, characters, work out mechanics, how to draw up a design document for a
project and prepare the game for release. Develop the gameplay of the game: work out the plot, characters, mechanics. Formulate and test
hypotheses, propose ideas for improving the game, monitor correct implementation. Interact with the project team: speak with technical
specialists in the same language and set clear tasks for performers; adjust the game balance: balance the system of challenges and rewards,
manage the player’s interest; analyze player behavior and use data to improve gameplay in future updates; use various digital technologies to
implement the game.

LO7,
LO8

M-12.2 MODULE HIGH TECHNOLOGY (HI-TESN)

30.

Primary School Digital Literacy

Purpose: During the course, future teachers develop their knowledge and skills in teaching computer technology, information presentation and
processing, safe use of the Internet and computational thinking to primary school students.

LO3
LOG,
LO7
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Students can: understand the basic topics needed to use smartphones and computers safely and effectively; master the methods of teaching the
basics of digital literacy, digital hygiene, information security, taking into account the age of children

31. Internet of Things (10T): Challenges and Future Directions
The discipline is devoted to the study of the basic principles of building the Internet of Things (1oT). The content of the discipline includes the | LOS,
main directions of development of 10T devices, the elemental base of 10T devices; protocols for the exchange of information between devices | LO9
and methods of aggregation and processing of data received from remote devices. During the study, students gain knowledge about the basic
principles of information collection, its transmission and processing and acquire the skills necessary for the practical construction of the Internet
of Things. The knowledge gained allows you to correctly navigate the variety of produced and offered loT software and hardware.

32. Basic concepts and principles of game design
The module "Introduction to Game Development" is aimed at studying the process of developing game applications and its stages, trends and | LO7,
features of the development of the gaming market in different periods of time, defining the role of a game designer in the development process, | LO8
as well as acquiring practical skills in game development, including: the concept of gaming engine, basics of working with game engines, basics
of working with game resources. The purpose of mastering this module is to familiarize students with a complex of modern technologies and
concepts sufficient for the professional development of computer games.

33. Industrial (pedagogical) practice
Systematization, consolidation and expansion of theoretical and practical knowledge acquired in the learning process. Implementation of | LOZ2,
experience in independent development of training sessions. Formation of skills to independently conduct training sessions. Gaining experience | LO10, 21
in organizational work. Gaining experience in solving practical problems that require the use of professional knowledge and skills.. LO12

FINAL EXAMINATION

FORM OF CONDUCT - BY DECISION OF THE DEPARTMENT
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3. The curriculum

Z’Zzu'e Names of disciplines and types of educational work ECTS | ‘ T ‘ i ‘ IS\sme‘ste:j ‘ Vi ‘ Vi ‘ Vi
GENERAL EDUCATION DISCIPLINES (GED) 56
MANDATORY COMPONENT (OK) 51
MHWC M-1 Module of historical and worldview competencies 10
The history of Kazakhstan 5 5
Philosophy 5 5
MSPK M-2 Module og socio-political knowledge 8
Sociology 2 2
Political Science 2 2
Cultural studies 2 2
Psychology 2 2
ICM M-3 Instrumental-communication module 25
Foreign language 10 5 5
Kazakh (Russian) language 10 5 5
Information and communication technologies 5 5
HLM M-4 HEALTHY LIFESTYLE MODULE 8
Physical Culture 8 2 2 2 2
CC M-5 COMPONENT OF CHOICE (CC) 5
Methods for researching economics and entrepreneurship
Research in Law and Anti-Corruption Culture 5 5
Fundamentals of ecology and sustainable development
CYCLE OF BASIC AND MAIN DISCIPLINES (BMD) 176
THE UNIVERSITY COMPONENT (UC) 80
BPVKG6 M-6 Module for formation of inter-subject competencies 10
Abaytanu 2 2
Basics of financial literacy 3 3
Artificial Intelligence Basics 4 4
Basics of Academic Writing 3 3
BPVKY7 M-7 Module of pedagogical competencies 35
Module - Supporting students as individuals 17
Psychology in Education and Concepts of Interaction and Communication 4 4
Educational Science and Key Learning Theories 3 3
Age and physiological characteristics of children's development 3 3
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Module L . Semesters
code Names of disciplines and types of educational work ECTS | T m v v Vi VIT Vil

3

Inclusive educational environment

Teaching planning and individualization of learning
Module-Teaching and Assessment for Learning
Teaching methods and technologies

Assessment and development

Module-Teacher as a reflective practitioner
Pedagogical research

Research, development and innovation

BPVKS M-8 Programming module

Basics of algorithmization and programming

Algorithms and data structures

Basics of web programming

Development of graphical user interfaces

Fundamentals of functional and object-oriented programming
Computer graphics and 3D modeling

COMPONENT OF CHOICE (CC)

M-9.1 Module of basic disciplines
Mathematical analysis

Physics

KV9 Electronics Basics

M-9.2 Module of basic disciplines
Mathematics

Basic Physics

Electronics

-~ w
o Blidsoo|o|lolo@s|o|o|s|o|o|sw
o

M-10.1 Fundamental training module 29
Database systems

Digital device architecture and operating systems
Cloud and mobile technologies

Scientific foundations of school computer science
KV10 Computer networks and information security
Theoretical foundations of computer science
M-10.2 Fundamental training module
Databases in IS

System software

Mobile application development

a1 o1
(¢;]
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zggzu'e Names of disciplines and types of educational work ECTS | T i IS\smeste:j Vi Vi Vi

Computer graphics and design

Operating systems and networks

Information retrieval and data extraction

M-11.1 Educational robotics module 19

Design, automation and programming of robots 5 5

Educational robotics and mechatronics 4 4

Algorithmic robot control training 5 5
KV11 Design of robotic systems and complexes 5 5

M-11.2 Educational robotics module

Robot systems

Mechatronic and robotic systems

Basics of electrical engineering and electronics

Modeling of robots and robotic systems

M-12.1 Module high technology (HI-TESN) 14

Modern school computer science lesson 5 5

Network technologies and Internet of things 4 4
KV12 GameDev Basics _ 5 5

M-12.2 Module high technology (HI-TESN)

Primary School Digital Literacy

Internet of Things (10T): Challenges and Future Directions

Basic concepts and principles of game design

Teaching Practice - Teacher as Learning Facilitator 21 6 7 8

Pedagogical approaches 6 6

Research and innovation in education 15 7 8

Total for theoretical training 211 30 30 30 30 30 24 23 14

Total practices 21 6 7 8
FINAL CERTIFICATION 8

Final certification 8 8
TOTAL 240 30 30 30 30 30 30 30 30
ADDITIONAL TYPES OF TRAINING (ADV)

Pedagogical practice — Introduction to the teaching profession (educational, 1st year) 2 2

Pedagogical practice — Psychological and pedagogical assessment (training, 2nd year) 2 2

National education 2 2
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4. Scope and structure of the educational program

Number of .
Course disciplines Quantity ECTS
- Number of
of Semester Theoretical practice Final Total hours exams
Study RC uc | oC L Educa . . L Total
training tional Pedagogical Production examination
1 1 4 2 1 30 30 900 7
2 4 2 2 30 2 30 900 8
5 3 4 2 2 30 30 900 8
4 3 3 2 30 2 30 900 8
3 5 1 5 1 30 30 900 7
6 3 3 24 6 30 900 6
4 7 2 3 23 7 30 900 5
8 3 14 8 8 30 900 3
Total 240 7200




