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1. Description of the educational program

The "Artificial Intelligence™ educational program is aimed at training specialists with in-
depth knowledge and practical skills in the development and application of intelligent systems. The
program covers key areas such as machine learning, neural networks, natural language processing,
computer vision, data mining, and robotics.

Students gain both theoretical foundations of Al and hands-on experience with modern tools
and technologies used in real-world applications. Special attention is given to learning algorithms,
modeling, building predictive systems, and applying Al across various industries — including
business, healthcare, manufacturing, and education.

At the same time, the student is left with the opportunity to take additional subjects at his
discretion as free electives (minors) - these can be subjects from any specialty.

Graduates of the program will be able to develop and implement intelligent solutions, analyze
big data, automate processes, and contribute to the creation of innovative digital products that are in
high demand in the context of digital transformation.

2. Aim and objectives of the educational program

The goal of the educational program "Atrtificial Intelligence” is to train highly qualified
specialists with deep knowledge and skills in the field of artificial intelligence, capable of solving
complex problems in various fields of activity.

The objectives of the educational program “Artificial Intelligence” are:

* students receive good mathematical training;

« formation of a theoretical basis in the field of artificial intelligence;

* development of practical skills in the application of machine learning methods and data analysis;

« familiarization with modern technologies in the field of computer vision and natural language
processing;

» mastering methods of research and development of new algorithms and artificial intelligence
models.

3. Passport of the educational program

Ne Name Description
1. . e 6B06 Information and communication
Education area code and classification .
technologies
2. - N e 6B061 Information and communication
Training direction code and classification .
technologies
3. | Group of academic programs BO57 Information technology
4. Name of the educational program 6B06120 Avrtificial Intelligence
5. The goal of the educational program "Atrtificial
Intelligence” is to train highly qualified
Aim of the educational program specialists with deep knowledge and skills in the
field of artificial intelligence, capable of solving
complex problems in various fields of activity.
6. Type of the educational program Innovative
7. Level according to the National 6
Classifications Framework
8. Level according to the Sectoral 6
Qualifications Framework
9. Distinctive features of the program Collaborative EP
10. | Partner University Astana IT University
11. | Academic degree awarded Bachelor
12. | Duration of study 3 years
13. | Volume of credits 240
14. | Language of education english

F-72, Educational program
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15. | Atlas of new professions General Al Developer
Multi-experience Monitoring Specialist (User
Experience)
Artificial Neural Network Designer
IT Ethics Consultant
16. | Regional standard No
17. | Availability of an attachment to the Yes
training license
18. | License number for the training area KZ81LAMO00001263
19. | Availability of program accreditation yes
20. | Generated learning outcomes
LO1: Apply programming languages such as Python, Java, and C++ to design and implement
Al algorithms.
LO2: Apply linear algebra, statistics, probability theory, and optimization methods to solve Al
problems.
LO3: Develop, train and test machine learning and deep learning models.
LO4: Apply specialized Al technologies, such as natural language processing and computer
vision, to create intelligent systems.
LO5: Understand the ethical and social implications of Al, including issues of privacy,
security, and algorithm bias.
LOG6: Organize project management, teamwork, communicate effectively and collaborate with
colleagues and partners.
LO7: Apply Al theories and methods to real-world projects, including internships and project
activities with industrial and academic partners.
LO8: Assess the relevance of your knowledge to adapt to rapidly changing technologies in the
field of Al.
LO9: Analyze data, develop and test hypotheses using Al tools to conduct scientific research.
LO10: Conduct interdisciplinary scientific research using basic knowledge from the fields of
economics and law, ecology and life safety.
LO11: Apply entrepreneurial skills to problems calculating the profitability of scientific
projects.
LO12: Apply the acquired knowledge in the chosen additional educational program.
4. Professional Standards (PS), profession cards, labor functions
Ne | Name of the PS Profession card Labor functions
1. | Software Software Designer Software requirements analysis
Development NQF Level: 6 Detailed software design.
Approval year:2022 Software programming and testing.
CCEA: Information Integration of software modules and software
and Communication components.
Software design
2 | Development of big | Machine Learning Design and implementation of systems using

data processing and
storage systems

Approval year:2022
CCEA: Information
and Communication

Specialist
NQF Level: 6

machine learning

NLP Engineer
(computational
linguistics specialist)

Processing text information using computing
tools and technology

NQF level: 6

Computer Vision Data preparation and development of programs
Programmer for video and graphic image processing

NQF Level: 6

F-72, Educational program
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Neural Network Application of neural networks in solving
Specialist complex problems in data processing
NQF Level: 6 Preparation of data for use in neural systems
3 | Development of Application Development and Software Implementation of
artificial intelligence | Programmer an Artificial Intelligence System
applications NQF Level: 6 Design of an Artificial Intelligence System
Approval year:2022 | Al Engineer Implementation of Al
CCEA: Information | NQF Level: 6
and Communication | Systems Al Specialist | Design of Expert Systems
NQF Level: 6

5. List of the EP competencies
List of the general educational competencies

GEC1: Know: social and ethical values based on public opinion, traditions, customs, social norms
and focus on them in your professional activities; traditions and culture of the peoples of Kazakhstan;
human and civil rights and freedoms; fundamentals of the legal system and legislation of Kazakhstan;
trends in social development of society; basics of physical culture and principles of a healthy lifestyle.
GEC 2: Have an idea of: ethical and spiritual values; about sociological approaches to personality,
basic patterns and forms of regulation of social behavior; about the essence of power and political
life, political relations and processes, the role of political systems in the life of society and various
social groups; about the role of consciousness and self-awareness in the behavior, communication
and activities of people, the formation and development of personality.

GEC 3: Own: ethical and legal standards of behavior; a system of practical knowledge and skills that
ensure the acquisition, development, improvement and activation of psychophysical abilities and
qualities, the acquisition, preservation and promotion of health, the ability to work in a team, correctly
defend one’s point of view, and propose new solutions.

GEC4: Ability for written and oral communication in the state language and the language of
interethnic communication; the ability to construct oral and written speech in a logical, reasoned and
clear manner; readiness to use one of the foreign languages.

GEC 5: Ability to use modern information technologies, manage information using business
applications; use network computer technologies, databases and application packages in your subject
area.

GECG6: Know: the basics of economic theory, the basics of financial literacy, ecology and life safety,
research methods; have an understanding of business activities.

List of the basic competencies

BCL1: The ability to actually use the state language, the language of interethnic communication and a
foreign language in professional activities.

BC2: The ability to understand the basics of economic knowledge, scientific ideas about finance,
economics, and ethics of Al.

BC3: Ability to program in languages used in the development of artificial intelligence.

BC4: Understanding of basic machine learning and deep learning algorithms.

BC5: The ability to use basic concepts and methods to solve problems, the ability to carry out design
documentation in a computer graphics software environment for various types of projects.

BC6: The ability to be competent in choosing mathematical modeling methods to solve specific
problems, including the willingness to identify the natural scientific essence of problems arising in
the process of professional activity, and the ability to use the appropriate physical and mathematical
apparatus to solve it.

BC7: Ability to develop information and software for an information system based on modern
methods and development tools.

F-72, Educational program
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BC8: Ability to find limits; differentiate and integrate basic elementary functions; explore functions
using differential calculus methods; apply methods of differential and integral calculus when solving
applied problems; be able to classify differential equations and apply the necessary methods to solve
these equations; solve linear differential equations of the nth order and systems of linear equations
with constant coefficients; be able to work with matrices.

List of the professional competencies

PC1: Development and implementation of machine learning algorithms and models for various tasks;
PC2: Optimizing and improving the performance of machine learning models;

PC3: Working with large volumes of data and optimizing data processing processes;

PC4: Ability to apply knowledge to project management;

PC5: Development and implementation of algorithms and models for solving specific problems
related to artificial intelligence, for example, pattern recognition, natural language processing or
anomaly detection, etc.;

PC6: Ability to apply acquired knowledge in the selected additional educational program.

6. List of learning outcomes of the EP

LO1: Apply programming languages such as Python, Java, and C++ to design and implement Al
algorithms.

LO2: Apply linear algebra, statistics, probability theory, and optimization methods to solve Al
problems.

LO3: Develop, train and test machine learning and deep learning models.

LO4: Apply specialized Al technologies, such as natural language processing and computer vision,
to create intelligent systems.

LO5: Understand the ethical and social implications of Al, including issues of privacy, security, and
algorithm bias.

LO6: Organize project management, teamwork, communicate effectively and collaborate with
colleagues and partners.

LO7: Apply Al theories and methods to real-world projects, including internships and project
activities with industrial and academic partners.

LO8: Assess the relevance of your knowledge to adapt to rapidly changing technologies in the field
of Al

LO9: Analyze data, develop and test hypotheses using Al tools to conduct scientific research.

LO10: Conduct interdisciplinary scientific research using basic knowledge from the fields of
economics and law, ecology and life safety.

LO11: Apply entrepreneurial skills to problems calculating the profitability of scientific projects.
LO12: Apply the acquired knowledge in the chosen additional educational program.

7. Matrix for correlating the learning outcomes of the EP with the formed
competencies (V)

LO1 | LO2 LO3 LO4 LOS LO6 LO7 LO8 LO9 | LO10 | LO11 | LO12

BC1 \

BC2 \Y

\Y
BC3 \Y \Y

BC4 \Y

BC5 \

BC6 \Y \Y

BC7 \Y \ \Y

BC8 \Y

PC1

<<

PC2

PC3 \Y

PC4 \

< KKl <

PC5 \
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8. The relationship of LO with labor functions

Ne LO Labor functions

1. LO1 Software programming and testing
Software design

Integration of software modules and software components

Design and implementation of systems using machine learning
2. LO2 Design of artificial intelligence systems

Design and implementation of systems using machine learning

Preparation of data and development of programs for processing video and
graphic images Application of neural networks in solving complex problems in
data processing
3. LO3 Development and software implementation of an artificial intelligence
system Design and implementation of systems using machine learning
Application of neural networks in solving complex problems in data

processing
4, LO4 Processing text information using computing tools and technology
Preparing data and developing programs for processing video and graphic images
5. LO5 Software Requirements Analysis
Preparation of data for use in neural systems
6. LO6 Software design
Detailed software design.
7. LO7 Development and software implementation of an artificial intelligence system

Design and implementation of systems using machine learning
Design of an artificial intelligence system
Implementation of artificial intelligence systems

8. LOS Software Requirements Analysis
Design and Implementation of Systems Using Machine Learning
0. LO9 Design and implementation of systems using machine learning

Application of neural networks in solving complex problems in data processing
Preparation of data for use in neural systems

10. LO10 Expert Systems Design

11. LO11 Software Requirements Analysis

12. LO12 Software Design

Software Requirements Analysis

9. Table showing interconnection of competencies, learning outcomes, assessment
methods and criteria

. Competencies
Competencies .
expressed in . _— Name of assessment
of an EP . Evaluation criteria
expected learning method
graduate
outcomes
General educational competencies
Knows the basic concepts in the field of | Summary
GEC1 study
GEC2 LO10 Reproduces and explains basic concepts in | Report, message
GEC3
GEC6 LO11 the area under stydy _
Knows the basic concepts in the field of | Test
study
Uses knowledge in the area under study in | Project
practice
GECS Lol Solve complex problems based on acquired | Multi-level tasks and
knowledge assignments

F-72, Educational program



JSC «lITU»

10

. Round table, discussion,
Able to construct oral speech in a reasoned -
controversy, dispute,
and clear manner
debate
GEC4 LO6 Able to construct oral speech logically and | Interview
clearly
Able to construct written speech logically | Essay
and clearly
Basic competencies
LO3 Knows the basic concepts of the area under Case study
BC2 study
BC4 LO5 Knows the basic concepts of the area under Test
study
LO8 Knows the basic concepts of the area under Case study
study
LOL Applies acquired knowledge to solve Project
practical problems
LO2 Solve complex problems based on acquired Multi-level tasks and
BC3 knowledge assignments
BC5 LO4 Applies acquired knowledge to solve Project
BC6 practical problems
BC7 LO6 Applies acquired knowledge to solve Calculation and graphic
BCS practical problems work
LO8 Applies acquired knowledge to solve Case study
practical problems
LO9 Applies acquired knowledge to solve Project
practical problems
BC1 LO6 Able to present his ideas in a compelling Collogquium
manner
Professional competencies
LO3 Applies acquired knowledge to solve Project
practical problems
Applies acquired knowledge to solve Project
Egi LO4 practical problems
PC5 LO6 Applies acquired knowledge to solve Calculation and graphic
practical problems work
LO8 Applies acquired knowledge to solve Case study
practical problems
LO3 Able to formulate conclusions when Laboratory work
solving practical problems
PC2 LO7 Able to retrieve necessary information Colloquium
PC3 LO8 Able to formulate conclusions when Laboratory work
solving practical problems
LO9 Able to formulate conclusions when Laboratory work
solving practical problems
PCE tgﬂ Able to apply acquired knowledge in the Project
LOL2 chosen additional educational program

F-72, Educational program
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10. Information about the modules of the educational program

Module

volume Criteria for Disciplines forming
Module code and module name K Learning outcomes assessing learning the module
. (wor. outcomes Code and Name
intensity)
GENERAL EDUCATION MODULES

Has an understanding of the principles and patterns of historical development of
society, the historical periodization of Kazakhstan's history, the place of Oral interview,
Kazakhstan’s history in world history and the history of Eurasia. testing, report, History of Kazakhstan
Is capable of independently conducting comprehensive and critical analysis of | midterm and endterm,
historical and contemporary sources, drawing conclusions and supporting them semester papers
with arguments.
Has an understanding of the subject, functions, main branches, and directions of
philosophy; the place and role of philosophy in society and human life; the main
stages of development of world and Kazakh philosophical thought.
Is able to use specialized philosophical terminology and the conceptual- Oral interview,
categorical apparatus of philosophy; testing, report, Philosophy

- creatively and critically work with original philosophical texts; midterm and endterm,

- logically express their thoughts on studied philosophical issues; semester papers

- analyze the features of the genesis and development of philosophical

knowledge;
OOMG6001 Module of social and 18 formulate and argue their own worldview positions.

cultural development

Has an understanding of the subject, functions, main branches, and directions of

sociology; is familiar with key approaches in the sociology of organizations both

at the level of theoretical concepts and models, as well as at the level of empirical

research; and is acquainted with basic methods and techniques of organizational

research.

Is capable of:

- navigating various sociological approaches to the analysis of organizations
and the literature related to each approach;

- acquiring skills in critical analysis of these approaches (understanding their
advantages and limitations);

- obtaining basic analytical skills in sociological research of organizations;

having an understanding of key methods of organizational research and their

limitations.

Has an understanding of the subject, functions, and main branches of political

science; should grasp the fundamental concepts of politics and political science,

the development of major political theories and concepts, and assimilate the

Oral interview,
testing, report,
midterm and endterm,
semester papers

Sociology-Political
science
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contributions made by various thinkers to the conceptual understanding of key
issues in politics, society, the state, and power.

Is capable of understanding the basics of scientific political analysis at both
theoretical and applied levels, as well as the potential of political analysis and
forecasting methods for making optimal managerial decisions.

Applies theoretical knowledge in real political practice at the levels of analysis,
expertise, consulting, and management.

Has an understanding of the subject, functions, main branches, and directions of
psychology; the place and role of psychology in the life of society and the
individual.

Is capable of forming fundamental knowledge, skills, and competencies
necessary for professional activity;

— fostering ecological, physical, ethical, legal culture, and culture of thinking;
— language training;

— fostering universal human and socio-personal values.

Has an understanding of the subject as logically complete elements of the
discipline’s content, providing a basis for defining the course topics and the
material to be assessed. The structuring of this educational content is also a
necessary condition for the functioning of the rating system. Furthermore, such
structuring helps students form a general understanding of the development of
world culture and to systematize their knowledge.

Is capable of giving students an understanding of the main problems of cultural
theory; identifying objective patterns in global and national cultural processes;
clarifying the genesis, functioning, and development of culture as a specifically
human way of life, which historically reveals itself as a process of cultural
heritage; considering cultural aspects of various spheres of social life;
identifying the features of cultural life in different world regions, historical
epochs, and cultural-historical types.

Oral interview,
testing, report,
midterm and endterm,
semester papers

Cultural studies-
Psychology

OOMG6002 Language and ICT
skills development module

25

Is capable of describing — the basic rules of reading; word-formation models;
contextual meanings of polysemous words; terms and lexical constructions of
the sublanguage corresponding to the profile of the studied specialty; the most
frequent specific grammatical phenomena.

Understands statements in a foreign language, features of the compositional and
semantic organization of a scientific text; the main techniques for extracting the
key information from a microtext.

Identify linguistic forms expressing various types of information in scientific
texts to solve tasks of academic and professional communication; principles of
composing texts in main academic-scientific and scientific-professional genres.

Oral interview,
testing, report,
midterm and endterm,
semester papers

Foreign language

Kazakh (Russian)
language

F-72, Educational program
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Knows: - The main directions of ICT development;
- The basics of using information resources for information search and
storage;
- The architecture and components of computer systems;
- The main goals and tasks of information security.
Can: - Work in any operating system and with databases;
- Apply methods and tools for information protection;
- Work with spreadsheets, consolidate data, and build charts.
Has skills in: - Processing vector and raster images;
- Creating multimedia presentations;
- Data visualization;
- Using various forms of e-learning to expand professional knowledge;
Working with cloud services and e-technologies.

Oral interview,
testing, report,
midterm and endterm,
calculation and
graphic works

Information and
Communication
Technologies

OOMG6003 Module of physical

Knows the main tasks of physical education of students,

Physical Culture

8 . Test
culture Can pass control exercises and standards.

Have an understanding of the principles and patterns of economic relations. Foundation of

To be familiar with basic financial terms such as income, expenditure, assets, economics and

liabilities, capital and current expenditures, investments, loans, and savings. financial literacy

Have the ability for independent theoretical and practical judgments and Research metodology

conclusions. Be able to objectively evaluate scientific information, the freedom

of scientific inquiry, and the aspiration to apply scientific knowledge in

educational activities, including for completing a diploma project (work).

Have an understanding of the principles of law and anti-corruption culture. Fundamentals of law
and anti-corruption
culture

Knows the fundamentals of ensuring personal and public safety in emergency Oral interview, Fundamentals safety of

OOMG6004 Module of personal 30 situations. Can apply methods of prevention and protection against hazardous testing, report, life activity

and social development

and harmful factors in everyday and professional activities.

Understands the interrelationship between human activities and the state of the
environment. Can apply the principles of sustainable development when making
environmentally sound decisions.

Have an understanding of IT competencies and entrepreneurial skills.

Understands the fundamental principles of inclusive education, the legislative
and ethical foundations of inclusion, and can apply strategies to adapt the
educational process for learners with special educational needs. Is capable of
developing an inclusive environment and collaborating with various
stakeholders in the educational process, taking into account the individual
characteristics of learners.

midterm and endterm,
semester papers

Ecology and
sustainable
development

Startups and
entrepreneurship

Inclusive education

F-72, Educational program
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BASIC MODULES

BM#6515 Physics and mathematics

Has a fundamental knowledge about limits, continuity, derivatives, and
integrals. Knows the methods of differential and integral calculus and, is able to
apply them to solve theoretical and applied problems, including the analysis of
functions of one and several variables. Possesses skills in using integrals and
partial derivatives in mathematical modeling tasks.

Oral interview,
testing, report,
midterm control,
calculation and
graphic work

Mathematical analysis
1,2

Knows: vectors and vector spaces, their main properties, operations (addition,
scalar multiplication), and the concept of linear independence. Matrix operations
such as addition, multiplication, transposition, inversion, and determinant
calculation. Equations of lines and planes in space, their mutual positions, as
well as the use of parametric and canonical representations.

Able to: solve systems of linear equations using various methods, analyze the
existence and number of solutions; write equations of different curves — circles,
ellipses, parabolas, hyperbolas — and analyze their geometric properties.

Oral interview,
testing, report,
midterm control,
calculation and
graphic work

Algebra and Geometry

Development of logical and abstract thinking for solving complex mathematical
problems.
Ability to apply methods of discrete mathematics and logic for modeling,

Oral interview,
testing, report,
midterm control,

Discrete Mathematics
and Mathematical

30 analyzing, and optimizing processes in various fields such as computer science, calculation and Logic
module (Al) . : : L . .
cryptography, information processing, and artificial intelligence. graphic work
Knows: the basic principles, methods, and results of modern probability theory
and mathematical statistics.
Able to: calculate probabilities of random events and probabilistic . .
- . ) L o Oral interview,
characteristics of random variables; process statistical data; build adequate testing. report
probabilistic and statistical models of real processes and phenomena, conduct esting, report, -
X . . ; : . midterm control, Probability Theory
their mathematical analysis; evaluate the quality of solutions obtained for .
. calculation and
applied problems. ranhic work
Proficient in: methods of classical probability theory; skills in mathematical grap
formalization of applied problems, analysis, and interpretation of solutions of
mathematical models.
Mastery of various methods for solving differential equations, integrals, Oral interview,
boundary value problems, and optimization. testing, report, .
S . . . : Computational
Development and application of numerical methods for solving mathematical midterm control, .
A . - . . mathematics
problems, such as methods for solving linear and nonlinear equations, numerical calculation and
integration and differentiation methods, and methods for finding extrema. graphic work
Know: organize the necessary data structures depending on the requirements of Oral interview
BM6516 Computer Modeling the task; . ’ Fundamentals of
35 testing, report,

Module (DS)

Be able to: develop block diagrams of various algorithms;
Have the skills to develop programs in C++ using language tools.

midterm control,

Programming

F-72, Educational program
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Be able to develop sorting algorithms such as bubble sort, merge sort, quick sort,
etc.

Have a basic understanding of OOP concepts, C++ theory, methods and
technologies, data structures and algorithms; application of algorithms and
modern trends in technologies of a large company

calculation and
graphic work

Object-oriented
programming

Able to know: basic algorithms for solving biological processes of various
natures; Able to use software language tools to solve biological problems and
be able to perform data analysis and identify trends.

Have the skills to: implement algorithms and data structures, as well as use
programming language functions using modern software tools.

Oral interview,
testing, report,
midterm control,
calculation and
graphic work

Algorithms and data
structures

Able to collect and analyze information related to the professional field. Able to
work with educational, methodological and regulatory documents. Prepares
practice reports in accordance with established requirements.

Report

Teaching practice

Knows how to apply technologies for designing the structure of a website as an
information system

Knows modern statistical methods and economic theory.

. analysis
Knows how to apply programming skills to build predictive models, data calr(;ulr]zaigovcoalrrlld Python for data
visualization and work with neural networks. grap analysis

Oral interview,
testing, report,
midterm control,

WEB technology

Statistics for data

BM6517 Optimization and
modeling in Al Module (Al)

21

The course explains what a database system is and then moves on to most of the
teaching material to learn relational database systems—databases designed
according to the relational (or tabular) model. The course then moves from data
abstraction to transaction management, with additional material on improving
query performance. Finally, modern trends in database system design have
emerged that also shape recent developments in the broader history of data
storage technologies.

Know the basics of machine learning theory, including discriminant, cluster and
regression analysis, mastering the skills of practical solution of data mining
problems.

Designed to study various optimization methods that are used in the field of
artificial intelligence. Students will study basic optimization algorithms and
learn how to apply them in various artificial intelligence tasks, such as machine
learning, deep learning, neural networks and others.

The discipline studies methods and technologies for complex analysis and
processing of data from various sources, such as text, sound, images and video.
Students learn to develop integrated systems capable of processing and
interpreting multimodal data to solve a variety of problems.

Oral interview,
testing, report,
midterm control,
calculation and
graphic work

Database theory and
design

Fundamentals of
Neural Networks and
Machine Learning

Optimization methods
in artificial intelligence

Multi-model artificial
intelligence systems

F-72, Educational program
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BM6518 Professional Language
Training Module (Al)

Identify linguistic forms used to express various types of information in
scientific texts to solve tasks related to academic and professional
communication; principles of composing texts in key educational-scientific and
scientific-professional genres.

Business
correspondence in the
state language

Able to characterize — basic reading rules; word-formation models; contextual
meanings of polysemous words; terms and lexical constructions of the
sublanguage corresponding to the profile of the studied specialty; the most
frequent specific grammatical phenomena.

Understand statements in a foreign language, features of the compositional-
semantic organization of scientific texts; main techniques for extracting the core
information of a microtext.

Oral interview,
testing, report,
midterm control,
semester papers

Professionally oriented
foreign language

PROFESSIONAL MODULES

PM6513 Intelligent interfaces and
robotics Module

10

Mastering the basics of Swift programming and using the Xcode environment
to create mobile applications. Ability to design interfaces using UIKit or
SwiftUl, as well as implement functionality taking into account the requirements
of the iOS platform. The acquired skills allow you to develop modern, user-
oriented mobile applications.

Mastering the basics of programming in Kotlin (or Java) and using the Android
Studio environment. Ability to develop interfaces, interact with databases and
external services, and take into account the features of the life cycle of Android
applications. The knowledge gained allows you to create full-featured and
convenient mobile applications for the Android platform.

Oral interview,
testing, report,
midterm control,
calculation and
graphic works

Development of mobile
applications on i0OS

Development of mobile
applications on
Android

Knows the basic methods and algorithms of computer graphics, including
modeling, transformations, rendering and animation. Can develop simple
2D/3D graphics applications using graphics libraries. Has skills in visualization
and working with graphics tools.

Knows the principles of building intelligent systems and methods of artificial
intelligence. Can develop simple intelligent agents and apply machine learning
and logical inference algorithms. Has the skills to use Al tools to solve practical
problems.

Knows the basics of multi-agent systems and the principles of interaction
between intelligent agents. Can model agent behavior, develop simple multi-
agent systems and apply them to solve distributed problems. Has the skills to
analyze cooperation, competition and communication between agents.

Knows the basics of robotics, including the design and operating principles of
robots. Can develop and program simple robotic systems. Has skills in motion
control, sensor processing, and hardware/software integration.

Oral interview,
testing, report,
midterm control,
calculation and
graphic works

Computer graphics

Intelligent systems

Multi-agent artificial
intelligence systems

Robotics

PM6511 Deep Al and its
Applications Module

24

The discipline is aimed at studying methods and models of deep learning,
considers quantitative and qualitative areas of machine learning (Machine

Oral interview,
testing, report,

Deep Learning 1, 2

F-72, Educational program
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Learning), methods for solving problems of artificial intelligence (Artificial
Intelligence) using deep neural networks. The discipline develops students'
knowledge of the use of deep learning systems in areas such as computer vision,
speech recognition, natural language processing, audio recognition,
bioinformatics and others.

The discipline explores the ethical and moral issues surrounding the creation,
development, and use of artificial intelligence technologies. It discusses issues
of transparency, accountability, safety, and fairness in the development and use
of Al, as well as the impact of artificial intelligence on society and humanity.

This course will focus on practical implementation of artificial intelligence in
various industries, including case studies and real-world applications.

Developing autonomous decision-making systems has been one of the long-
standing goals of artificial intelligence. Such decision systems, if implemented,
could have a major impact on machine learning in robotics, gaming,
management, healthcare, and many other fields. This course introduces
reinforcement learning as a general framework for the design of such
autonomous decision systems.

midterm control,
calculation and
graphic works

Ethics of Artificial
Intelligence

Al in Industry and
Research

Reinforcement
Learning

PM6512Systems Design and Al
module

25

As part of this discipline, the student becomes familiar with information from
images. Fundamentals of image processing (noise reduction, color correction,
edge extraction), image classification (basic functions), image search by content
(descriptor compression, approximate methods for comparing descriptors).

The purpose of the course: to familiarize students with the principles, methods
and tools of software design using the currently most common programming
language, Java, and related software development tools.

The goal of the discipline is to master the theory and practice of natural language
processing. The course covers the theoretical aspects of the NLP language,
including basic information from the field of linguistics, as well as practical
methods of text processing using natural language tools.

The course is designed to familiarize you with modern methodologies of project
work for the development of complex software products. It outlines the
discipline of project management as a tool for creating high-quality products
within a defined budget and schedule. The course also introduces agile
methodologies.

Oral interview,
testing, report,
midterm control,
calculation and
graphic works

Image Processing and
Computer Vision I, 11

System Design

NLP and Prompt
Management

Software Project
Management

PM6510 Al Practice module

12

Knows the organizational structure and complex of technical means of the
information and analytical center (IAC) of the organization.

Able to identify the main problems solved by the IAC. Knows the mathematical
support of the selected task (set of tasks or subsystem) and the software of the
selected task (set of tasks or subsystem), organizational and legal support of the
selected task (set of tasks or subsystem). systematization and analysis of factual

Report

Industrial practice

Pregraduation practice

F-72, Educational program
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materials necessary for writing a course work, scientific report and internship
report.

PM6514 Module of Minor
disciplines (Al)

15

Able to apply acquired knowledge in the chosen additional educational
program.

Oral questioning,
testing, report,
midterm control

Minor 1, 2, 3

F-72, Educational program
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11. Information about the disciplines of the educational program
Labor Formed
Code and Brief description of the discipline intensity | learning Prereq Post_r
Ne Name of of outcome - equis
discipline (30-50 words) discipline s UISIES | ites
in credits (codes)
Cycle of general education disciplines (GED)
Required component (RC)
This course consists of teaching the history
1 History of of the country to understand the role and 5 LO1 ) )
’ Kazakhstan significance of current events in a historical LO2
context.
This course consists of teaching philosophy
2. Philosophy to develop a conscious attitude towards the 5 LO3 - -
environment.
Foreign This course consists of teaching a}foreign
3. language to develop communication skills 10 LO4 -
language . .
in a foreign language.
This course consists of teaching the Kazakh
Kazakh / Russian language to develop
4 (Russian) ication skills in the state, Russian 10 LO4
language fommunlcatlon ski ,
anguages.
The course contains an overview of various
Information and | areas of ICT, allowing students to gain basic
5. communication | knowledge on the use of modern ICT in 5 LO3
- AT . LOS
technologies their scientific and practical work, for
independent study and other purposes.
The course gives students knowledge about
the political sphere of society, an
Political Science understzflnding of the rel_a_tionship and LOl1
6. - Sociology mutual influence of politics and 4 LO2
management, as well as sociology for LO3
understanding society and social
development.
The course forms the necessary knowledge
about cultural studies, develops an
7 Cultural studies | understanding of the uniqueness of cultures 4 LO2
' - Psychology of peoples, and the course also introduces LO3
various concepts, basic concepts, and laws
of psychology.
The course provides solutions to the main
Physical tasks of physical education of students,
8. : . . - 8 LO3
education provides for passing control exercises and
standards.
Cycle of general education disciplines (GED)
Elective Component (EC)
Elective
9. discipline 1 5
(GED)
This course provides an introduction to what
a business is, how it works and how to run
Startups and it. Students will define ownership and LO10
entrepreneurship | processes used in manufacturing and LO11
marketing, finance, personnel, and
management in business operations.
The course outlines the legal, economic, and
Fundamentals of | social foundations of fighting corruption.
law and anti- Throughout the course, students will gain LO10
corruption practical knowledge in identifying the LO11
culture peculiarities of state policies, applying

international experiences in combating
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corruption, mastering skills in conflict
resolution, and detecting corruption
activities using professional ethics and
methods. After successful completion of the
course, students will gain the following
competencies: 1. Understand the measures
of legal responsibility for participation in
corruption violations. 2. Determine the
conflict of interests in the activities of
organizations leading to corruption. 3.
Analyze the work of organizations using
various research methods.

Fundamentals
safety of life
activity

Studying ways of safe human interaction
with the environment (industrial, domestic,
urban, natural), sustainable operation of
business facilities (organizations) in
emergency situations, issues of protection
from negative factors, prevention and
elimination of the consequences of natural
and man-made emergencies and the use of
modern means defeat.

LO10
LO11

Ecology and
sustainable
development

The course reveals the role of ecology in
solving modern economic, social and
political problems, as well as the emergence
of global environmental problems as a result
of human production activities and the
responsibility of the world community for
them. A very important aspect is also
international cooperation to ensure
sustainable development. Various areas of
practical application of ecology are also
considered - natural resources and
environmental pollution.

LO10
LO11

Research
metodology

The course is devoted to the study of
activities aimed at developing students "
ability to independent theoretical and
practical judgments and conclusions, skills
of objective evaluation of scientific
information, freedom of scientific research
and the desire to apply scientific knowledge
in educational activities, including for the
diploma project (work).

LO10
LO9

Foundation of
economics and
financial literacy

This course provides an integrated
introduction to economics and legal
foundations relevant to entrepreneurial
decision-making and everyday personal
finance. Students will understand basic
economic principles and navigate legal
systems affecting individuals and businesses
and learn how to manage personal finances.
Topics include economic behavior, legal
research, business budgeting, taxation,
investment and case analysis. The course is
open to non-economics majors interested in
how economic, legal and financial systems
shape our lives.

LO10
LO11

Inclusive
education

The philosophy, history and methodology of
an inclusive approach. Documents
governing the development of an inclusive
process in higher professional education.
Educational needs of students with
disabilities and disabilities. Methods and

LO10
LO9
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forms of organization of the educational
process at a university for students with
disabilities. Development of adapted
educational programs, curricula and
educational paths for students with
disabilities and disabilities. Psychological
and pedagogical support of students with
disabilities and disabilities at the university.

Cycle of basic disciplines (BD)
University component (UC)

10.

Mathematical
analysis 1

The purpose of the course is to introduce
students to important branches of calculus
and its applications in computer science.
During the educational process, students
must become familiar with and be able to
apply mathematical methods and tools to
solve various applied problems. Moreover,
they will learn fundamental methods for
studying infinitesimal variables using
analysis, which is based on the theory of
differential and integral calculations.

LO2

Math
emati
cal
analy
Sis 2

11.

Mathematical
analysis 2

The course explains the basic concepts of
the definite integral and its properties; use
various mathematical methods to evaluate
integrals, apply certain integrals to solve
applied problems; develop methods of
numerical integration; define the concepts
of infinite series, approximations of
functions and the concept of convergence;
use infinite series in approximate
calculations.

LO2

Mathe
matical
analysi

sl

Comp
utatio
nal
mathe
matic
S

12.

Algebra and
geometry

The goals of the course are to familiarize
students with important sections of linear
algebra and analytical geometry. During the
educational process, students should
become familiar with and be able to apply
algebraic and geometric methods and tools
to solve various applied problems with such
important concepts as matrices,
determinants, matrix rank, vectors, lines,
planes, linear and Euclidean space, linear
transformations and quadratic forms .

LO2

Opti
mizat
ion
meth
ods in
artific
ial
intelli
gence

13.

Optimization
methods in
artificial
intelligence

The discipline "Optimization Methods in
Artificial Intelligence" is intended to study
various optimization methods that are used
in the field of artificial intelligence.
Students will study basic optimization
algorithms and learn how to apply them in
various artificial intelligence tasks, such as
machine learning, deep learning, neural
networks and others.

LO2
LO9

Algebr
aand
geomet
ry,
statisti
cs

14.

Obiject-oriented
programming

This course will provide skills in developing
console or window applications using the
Java programming language using object-
oriented programming concepts. Course
topics include the OOP paradigm, Java
programming, file handling, exceptions,
structures, collections, object-oriented
programming concepts.

LO1

Funda
mental
s of
Progra
mming

Algor
ithms
and
data
struct
ures

15.

Computational
mathematics

The course includes: Fundamentals of error
theory, Systems of linear algebraic
equations, Nonlinear equations and systems
of nonlinear equations, Interpolation and

LO2
LO9

Mathe
matical
analysi

s2
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best approximations, Differentiation and
integration of functions, Ordinary
differential equations, Equations of
mathematical physics.

16.

Algorithms and
data structures

The course is designed to study algorithms
and development programs for solving
various problems. For this purpose, the
program structure, principles of constructing
algorithms and programs, methods of
solution, algorithmization, programming,
debugging and implementation of programs
using a programming language are
considered.

LO1

Object-
oriente
d
progra
mming

ED
from
CED

17.

WEB
technology

The course includes technology for
designing the structure of a website as an
information system; technology for creating
a website using programming tools on the
client and server sides; technology for
hosting, supporting and maintaining a
website on a server.

LO1,
LO4
LO7

ICT

18.

Fundamentals of
Programming

The discipline "Programming
Fundamentals™ is an introduction to the
basic principles of writing computer
programs. Students learn the basic concepts
of algorithms, data structures, variables,
conditions, and loops. The course teaches
basic programming languages such as
Python, Java or C++ and helps students
develop logical thinking and problem
solving skills.

LO1

Objec
t_
orient
ed
progr
ammi

ng

19.

Teaching
practice

Practice includes detailing the finishing
blocks of a generalized scheme, identifying
the necessary classes and methods, defining
sets of logically interconnected data (data
flows), introducing various additional tools
to ensure visibility and improve the level of
service of the designed program, developing
a generalized algorithm diagram,
developing and debugging the program,
implementing the designed model.

LOI,
LO2

Cycle of basic disciplines (BD)
Elective component (EC)

20.

Probability
theory

The course focuses on probability, as well
as the relationship between mathematics and
modeling, operating systems in an
interdisciplinary curriculum covering the
branch of mathematical analysis.

LO9

Mathe
matical
analysi

S

Statis
tics
for
data

analy
sis

21.

Discrete
mathematics and
mathematical
logic

Discrete mathematics is the branch of
mathematics devoted to the study of discrete
objects (here, discrete means consisting of
separate or unrelated elements). More
generally, discrete mathematics is used
whenever objects are counted, when
relationships between finite (or countable)
sets are studied, and when processes
involving a finite number of steps are
analyzed. The main reason for the growing
importance of discrete mathematics is that
information is stored and processed by
computers in a discrete manner.

LO2,
LO9

22.

Statistics for
data analysis

The course focuses on the statistics of any
event, as well as the relationship between
mathematics and modeling, operating

LO2

Probab
ility
theory

Fund
ament
als of
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systems within the framework of an
interdisciplinary training program covering
the section of modern statistical methods
and economic theory.

NN
and
ML

23.

Database theory
and design

The course explains what a database system
is and then moves on to most of the teaching
material to learn relational database
systems—databases designed according to
the relational (or tabular) model. The course
then moves from data abstraction to
transaction management, with additional
material on improving guery performance.

LO3
LO7
LO9

Progra
mming
basics

24,

Python for data
analysis

At the end of the course, students will have
mastered the fundamentals of Python
programming and become familiar with the
entire Data Science workflow, from
interacting with SQL databases to query and
retrieve data, to data manipulation,
transformation, summarization, analysis,
and ultimately reporting on their data.
results. The course will introduce and use
popular Python libraries such as pandas and
NumPy, and all analyzes will be performed
using Jupiter notebooks.

LO1,
LO7

Progra
mming
basics

Fund

ament

als of
NN
and
ML

25.

Business
correspondence
in the state
language

Record keeping in the state language is a
very important subject for students, because
This discipline teaches the preparation and
execution of documents in the state
language, develops practical skills and the
ability to independently compose and
translate documents into Kazakh.

LO6

26.

Professionally
oriented foreign
language

The Professional English course focuses on
topics of professional interest such as future
trends in IT, computer as a friend, computer
as an enemy, minimizing the negative
impacts of IT, magnetic storage, optical
storage, flash memory, programming
languages, web design, graphics. design,
etc. It is designed to enhance students’
language awareness, improve their speaking
skills and professional English
communication skills.

LO6

217.

Fundamentals of
Neural
Networks and
Machine
Learning

Fundamentals of Neural Networks and
Machine Learning is a discipline dedicated
to the study of the basic principles and
architecture of neural networks, as well as
general concepts of machine learning.
During the training, students become
familiar with the theoretical foundations of
the operation of neural networks, their
structures and functionality.

LO3
LO4
LO7

Python
for
data
analysi
S

Deep
learni
ngl

28.

Multimodel
artificial
intelligence
systems

The discipline "Multimodel Artificial
Intelligence Systems" studies methods and
technologies for complex analysis and
processing of data from various sources,
such as text, sound, images and video.
Students learn to develop integrated systems
capable of processing and interpreting
multimodal data to solve a variety of
problems.

LO3
LO4
LOS8

Databa
se
theory
and
design

Cycle of professional disciplines
University component (UC)

(PD)

29.

Industrial
practice

The practice includes the study of the
organizational structure and complex of

LO4,
LO6

F-72, Educational program




JSC «lITU»

24

technical means of the information and
analytical center (IAC) of the organization.
Identification of the main tasks solved by
the 1AC. Study of information,
mathematical, software of the selected task
(set of tasks or subsystem).

30.

Pregraduation
practice

Practice includes consolidation of
theoretical knowledge in academic
disciplines of the specialty; mastering
practical skills, technology of work in the
specialty directly at the workplace using a
PC, modern software and modern office
equipment; study and analysis of the real
situation in the statics and dynamics of
CAD in the short and long term in relation
to the enterprise - the base for the
internship; collecting material for
graduation projects.

LO4,
LO6

Cycle of professional disciplines
Elective component (EC)

(PD)

31.

Deep Learning
1,2

The discipline is aimed at studying methods
and models of deep learning, considers
quantitative and qualitative areas of
machine learning, methods for solving
artificial intelligence problems using deep
neural networks. The discipline develops
students' knowledge of the use of deep
learning systems in areas such as computer
vision, speech recognition, natural language
processing, audio recognition,
bioinformatics and others.

6,5

LO3
LO4
LO7
LO8

32.

Image
Processing and
Computer
Vision I, 11

As part of this discipline, the student
becomes familiar with information from
images. Fundamentals of image processing
(noise reduction, color correction, edge
extraction), image classification (basic
functions), image search by content
(descriptor compression, approximate
methods for comparing descriptors).

55

LO4,
LO7

33.

Al in Industry
and Research

This course will focus on practical
implementation of artificial intelligence in
various industries, including case studies
and real-world applications.

LOS -
LO9

34.

System Design

The purpose of the course: to familiarize
students with the principles, methods and
tools of software design using the currently
most common programming language, Java,
and accompanying tools for developing
software systems.

LO4
LO6
LO7

35.

NLP and Prompt
Management

The goal of the discipline is to master the
theory and practice of natural language
processing. The course covers the
theoretical aspects of the NLP language,
including basic information from the field of
linguistics, as well as practical text
processing techniques using natural
language tools and system queries to solve
practical problems using NLP.

LO4
LO6
LO7

36.

Software Project
Management

The course "Software Project Management"
is designed to familiarize you with modern
methodologies of project work for the
development of complex software products.

LO3
LO4
LO6
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It outlines the discipline of project
management as a tool for creating high-
quality products within a defined budget and
schedule. The course also introduces agile
methodologies.

Reinforcement

37 Learning

Developing autonomous decision-making
systems has been one of the long-standing
goals of artificial intelligence. This course
introduces reinforcement learning as a
general framework for the design of such
autonomous decision systems. By the end of
this course, you will have a solid knowledge
of the basic challenges of RL system design
and how to approach them.

LO1
LO4
LO9

38. Ethics of Al

The Ethics of Al discipline examines ethical
and moral issues related to the creation,
development and use of artificial
intelligence technologies. She discusses
issues of transparency, accountability, safety
and fairness in the development and
application of Al, as well as the impact of
artificial intelligence on society and
humanity.

LOS

Elective

39. discipline 2

Students choose an elective

Robotics

Comprehensive and comprehensive
coverage of robotics as a science and
technology. Topics are covered from the
basics to advanced applications and
services, providing opportunities for
students to get hands-on experience with
Arduino and desktop robots.

LO1,
LO4
LO7

Computer
graphics

Theoretical foundations for constructing
mappings of geometric images on a plane
and methods for solving engineering
problems in a drawing are studied. Studying
the discipline develops spatial and logical
thinking, gives students the ability and skills
to present technical ideas using drawings in
the AutoCAD environment. The goal of the
discipline is complete mastery of drawing as
a means of expressing technical thought.
The subject of computer graphics is the
automation of the construction of graphic
models, their transformation and research.

LO4
LO6

Intelligent
systems

The course studies the representation of
knowledge in information systems as an
element of artificial intelligence and new
information technologies, the classification
of intelligent systems. Technology of design
and operation of intelligent systems. The
course studies classes of intelligent systems:
expert systems, artificial neural networks,
computational and logical systems, systems
with genetic algorithms, natural language
systems.

LO4
LOS

Multi-agent
systems of
artificial
intelligence

The purpose of the discipline is to teach
advanced methods, models, tools and
technologies for computer information
processing and automated control based on
the theory of artificial agents and multi-
agent systems (MAS)

LO4
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40. diE(!(iap():ItiIX: 3 Students choose an elective
The course includes creating backend,
Mobile frontend pr_ogramming on Andr_oid, creating
application a program interface and uploading a Lol,
development on program to PlayMarket. The course mcl_udes LO4
Android creating a backenq, frontend programming
on Android, creating a program interface
and uploading a program to PlayMarket.
The student will master the features of
databases and information support for
Mobile solving app_lied problems in_ |OS operating
- systems; will use the capabilities of
application - - LOl,
development for porporat«_a information systems to sup_port LOA
i0S information support for _soIV|'ng gpplled
problems; will have basic skills in database
administration of corporate information
systems.
41. Minor 1 Additional educational program (Minor) - a N:Igo
set of disciplines and (or) modules and other Minor | Mino
42. Minor 2 types of educational work, determined by LO12 1 r3
the student for study in order to develop -
43, Minor 3 additional competencies M|2nor

F-72, Educational program
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12. Curriculum of the educational program (Platonus)

Number of contact Numberof | & = | _
J hours hours Z ‘g: 3 %
~ Pl 3 - ToLg O
ol .| o T including: Qa0 &
i s E8|2 |s |p 28¢5
Module Module Name in Three_ Discipline Course Name in Three Languages 32| 50| 2 g 3 o | 2 2] 3So = 3
Ne | “Code | Languages (Kazakh/Russian/ code (Kazakh / Russian / English) >P e |3 |8 < g1 6|3 n £E3EE 5
English) 9 Og|ES| 28 |35 sla| £ | E 52 g &
w| S &) O < 8 g1 28712 | = =2 3cEd 5
S8 8 |5 |5|8iz12 |5 | 9589 3
els |8 |58|wi5|® |2 2 ¢
= o] @ 2 T ° 2 % 8Q 2 o
5 |7 845|F | = |gd Ffl&
F c] 8 3
o 3 <
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 1 2 3 4
1 course
1 semester
1 OOMG60 | Tin xone AKT-naraputapbin LANG6001A | IMler Tini / UaocTtpanHusiii si3bik / Foreign | GED | RC 5 150 | 45 0 45 | 0 105 | 15 MT, ET, -
02 JIaMbITy / Pa3BUTHS SI3BIKOBBIX H language exam
UKT-naBsikos / Language and
ICT skills development
2 OOM60 | OneyMeTTiK-MoICHH AaMy HK6002 Kazakcran Tapuxsl / Mctopus GED | RC 5 150 | 45 15130 |0 105 | 15 MT, ET, -
01 Moy / Moyib conuaibHO- Kazaxcrana / History of Kazakhstan exam
KyJpTypHOTO passutus / Module
of social and cultural
development
3 OOMG60 | Timxone AKT-narapuiapseix ICT6001 AKMapaTThIK-KOMMYHHKAISUTBIK TexHO- | GED | RC 5 150 45 15 {0 30 | 105 15 MT, ET, -
02 JIaMbITy / Pa3BUTHS S3BIKOBBIX H norusuap / UHpopManmoHHO-KOMMYHH- exam
UKT-naBbikoB / Language and KaroHHbIe TexHostoruu / Information
ICT skills development and Communication Technologies
4 OOM60 | OneyMeTTiK-MoICHH AaMy SPS6501 Oneymerrany - Casicarrany / GED | RC 4 120 | 45 15130 |0 75 15 MT, ET, -
01 Moy / Moyib conuaibHO- Coumonorus-Ilosuronorus / Sociology - exam
KynbTypHOTO passutus / Module Political science
of social and cultural
development
5 BM651 | dusuka - MaTEMaTHKAJIBIK MAT6501 Maremartukansik Tangay 1 / BD ucC 6 180 60 30 {30 |0 120 15 MT, ET, -
5 Moxyib / dusnko- Marematnueckuii ananus 1 / exam
MaTtemaTnueckuii Moy / Mathematical analysis 1
Physics and Mathematics module
(AD)
6 BM651 | ®wusuka - MaTeMaTHKAIBIK MAT6001 Anrebpa sxoHe reomeTpusi / Anrebpa i BD uc 4 120 | 45 15 {30 |0 75 15 MT, ET, -
5 MO1yIb / DU3KKO- reomerpusi / Algebra and Geometry exam
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MatemaTraeckuii Mozyib /
Physics and Mathematics module
(A1)

7 BM651 | KommbroTepiik Moaeniey SFT6001 Barnapnamanay Herizuepi / OCHOBB BD ucC 6 180 60 15 {15 | 30 | 120 15 MT, ET, -
6 Mozyii/ Momyib KOMITBIOTEPHOTO nporpammupoBanus / Fundamentals of exam
Mozenuposanus / Computer Programming
Modeling Module (Al)
8 BM651 | KommbioTepiik Moaenaey SFT6558 WEB texnonorustiapsl / WEB BD ucC 5 150 45 15 | 15 | 15 | 105 15 MT, ET, -
6 Mozayi/ Mozysib KOMIIBIOTEPHOTO texHonorun / WEB technology exam
Mozenuposanus / Computer
Modeling Module (Al)
Total for 1 semester: 40 | 120 | 390 |12 |19 |75 | 810 | 120
0 0 5
2 semester
9 OOMG60 | Tin xone AKT-narapitapbin LANG6002A | IMler Tini / UnocTpanwusiii si3bik / Foreign | GED | RC 5 150 | 45 0 45 | 0 105 | 15 MT, ET, -
02 aMbITy / Pa3BUTHS SI3BIKOBBIX U language exam
HKT-naBsikoB / Language and
ICT skills development
10 OOMG60 | [TeHe MWIBIHBIKTHIPY MOy / PhC6005 Jlene mbIHBIKTBIPY / DU3nveckas GED | RC 4 120 | 45 0 45 | 0 75 15 MT,ET, -
03 Moyib (pu3HYecKoi KynbTyph / KysbTypa / Physical Culture diff/offset
Physical training module
11 BM651 | ®usuka - MAaTEMAaTHKAJIBIK MAT6502 MareMaTukanbIk Tangay 2 / BD ucC 5 150 45 15130 |0 105 15 MT, ET, MA
5 Moxayns / dusmko- Maremarnyuecknii anamms 2 / exam T65
Maremaruieckuit MomyJis / Mathematical analysis 2 01
Physics and Mathematics module
(AD)
12 BM651 | ®usmka - MaTeEMaTHKAJIBIK MAT6509 JMCKpeTTiK MaTeMaTHKa KOHE BD EC 6 180 60 30 {30 | O 120 15 MT, ET, -
5 Moynb / duzuko- MaTeMaTHKaJbIK JIoTHKa / JIluckpeTHas exam
MareMarnieckuiit MomyJs / MareMaTHKa U MaTeMaTH4ecKas JOoTHKa /
Physics and Mathematics module Discrete Mathematics and Mathematical
(Al) Logic
13 BM651 | KowmmbloTepiik Mopenaey PP6501 OxpITy npakTuka / Yuebnas npaktuka/ | BD ucC 2 60 30 30 (0 0 30 0 offset -
6 Mo tyiti/ MoJy/ib KOMITBFOTEPHOTO Teaching practice
monenuposanust / Computer
Modeling Module (Al)
14 BM651 dusuka - MaTeEMaTUKAJIBIK MAT6520 blxkrumangpik Teopusicet / Teopust BD EC 3 90 30 15 {15 |0 60 15 MT, ET, -
5 Mo ynb / duzuko- BeposTHOCTH / Probability Theory exam
MareMatuueckuit Momysb /
Physics and Mathematics module
(AD)
15 BM651 | Al xyitecinne oHTalIaHIBIPY SFT6544 JlepeKKopIbIH TeOpHICH koHe xobanay | BD EC 5 150 | 45 15 | 15 | 15 | 105 | 15 MT, ET, SFT
7 JKOHE MOJIENBJICY MO / / Teopust 1 IPOEKTHPOBaHKE Oa3bl exam 650
Monaymne OnTuMH3aIS 1 nmaaHbIX / Database theory and design 1

mozenuposanue B U/ Module of
Optimization and modeling in Al
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16 BM651 | KommbioTepiik Moaenaey SFT6517 O0bekTTi-0araapiaanran nporpammanay | BD uc 5 150 | 45 15 |15 [ 15 | 105 | 15 MT, ET, SFT
6 Mozayi/ Mozysib KOMIIBIOTEPHOTO / OOBEKTHO-OPHEHTUPOBAHHOE exam 600
Mozenupoanust / Computer nporpammupoanue / Object-oriented 1
Modeling Module (Al) programming
17 BM651 | KowmmeloTepiik Moxenney SFT6503 Hepextepai tannayra apaanrad Python/ | BD EC 5 150 | 45 15 |0 30 | 105 | 15 MT, ET, SFT
6 Mozyii/ Momyib KOMITBIOTEPHOTO Python st ananu3za gansbeix / Python exam 651
Mmopenupoanus / Computer for Data Analysis 6
Modeling Module (Al)
Total for 2 semester: 40 | 120 | 390 |13 |19 | 60 | 810 | 120
0 5 5
TOTAL FOR 1 COURSE: 80 | 240 | 780 |25 |39 |13 | 162 | 240
0 5 0 |5 0
2 course
3 semester
18 OOMG60 | Tin xxone AKT-narnpuiapseia LANG001K | Ka3zak (opsic) Timi / Kazaxckwuii GED | RC 5 150 | 45 0 45 | 0 105 | 15 MT, ET, -
02 NaMbITy / Pa3BUTHS SI3BIKOBBIX H R (pycckmii) s13p1k / Kazakh (Russian) exam
WKT-uaBeikoB / Language and language
ICT skills development
19 OOMBG60 | [eHe WIBIHBIKTHIPY MOAYJI / PhC6006 JeHe wsHBIKTRIPY / Pusmyeckast GED | RC 4 120 | 45 0 45 | 0 75 15 MT,ET, -
03 Monyinb Guznueckoit KynbTypst / kyapTypa / Physical Culture diff/offset
Physical training module
20 BM651 | KommbroTepiik Moaeniey SFT6501 ANropuTMIED KIHE IEPEKTEP BD uc 5 150 | 45 15 |15 | 15 | 105 | 15 MT, ET, SFT
6 Moyi/ MoIyib KOMIBIOTEPHOTO KYpPBUIBIMBI / ANTOPUTMEBI B CTPYKTYPBI exam 651
monenuposanust / Computer nmaaHbIX / Algorithms and data structures 7
Modeling Module (Al)
21 BM651 | ®usmka - MaTeEMaTHKAJIBIK MAT6504 Ecentey MmaTemaTukacsr / BD ucC 6 180 60 15 | 15 | 30 | 120 15 MT, ET, MA
5 Moaynb / dusmko- BerauciurensHas MaTeMartika / exam T65
MaremMaTHaeckuid Moyis / Computational mathematics 31
Physics and Mathematics module
(AD)
22 BM651 | KommbioTepik Moaenaey MAT6507 Hepexrepni Tangayra apHaJIFaH BD EC 6 180 | 60 30 {30 |0 120 | 15 MT, ET, MA
6 Moyi/ MoIyib KOMIBIOTEPHOTO craructrka / CTaTHCTHKA JUIS aHAIN3a exam T65
monenuposanust / Computer nmaHHBIX / Statistics for data analysis 20
Modeling Module (Al)
23 BM651 Kacibu Tingix aaspiabik Moy / LANG6002P KoaciOu OarsITTamrad mer Tiii / BD EC 4 120 45 0 45 1 0 75 15 MT, ET, -
8 Monyne npodeccnoHaIbHBIX A [IpodeccroHanTbHO-OPHEHTUPOBAHHBIH exam
SI3BI-KOBBIX TTOATOTOBOK/ MHOCTpaHHbIH 513bIK / Professionally
Professional Language Training oriented foreign language
Module (Al)
24 BM651 | Al xyitecinne oHTalIaHABIPY SFT6546 HeiipoHapIK xeminep xoHe MammnHaIBIK | BD EC 5 150 | 45 15 (0 30 | 105 | 15 MT, ET, SFT
7 JKQHE MOJIeNbIeY MOy / OKBITY Herizaepi / OCHOBBI HEHPOHHBIX exam 650
Monyne OnTumu3anus u ceTeil 1 MamHaHOE 00yueHwue / 3

monenuposanue B MW/ Module of
Optimization and modeling in Al

Fundamentals of Neural Networks and
Machine Learning
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25 PM651 | Muremnektyanabl uHTEpdeiicTep Android ymin MoGubai PD EC 5 150 | 45 15 |0 30 | 105 | 15 MT, ET, MA
3 KoHE POOOTOTEXHUKA MOTYJTi/ KOChIMILIanapsl a3ipiey / PaspaboTka exam T65
Mopaysp UHTeIeKTyanbHbIe SFT6525 MOOWIBHBIX punoxeHuit Ha Android / 06
uHTepENCH 1 pOOOTOTEXHUKA / Mobile application development on
Intelligent interfaces and robotics Android
Module i0S ymriH MOOMITBAI KOCHIMIIAIAp bl
azipiey / PazpaboTka MOOHMITBHBIX
SFT6515 npunoxennit Ha [0S / Mobile
application development on iOS
Total for 3 semester: 40 | 120 | 390 |90 |19 | 10 | 810 | 120
0 5 |5
4 semester
26 OOMG60 | Tin xone AKT-nmaraputapbin LANG6002K | Kazak (opsic) Timi / Kazaxckmii GED | RC 5 150 | 45 0 45 | 0 105 | 15 MT, ET, -
02 JaMbITy / Pa3BUTHS S3BIKOBBIX U R (pyccxkwmii) s3b1k / Kazakh (Russian) exam
WKT-uaBeikoB / Language and language
ICT skills development
27 OOM60 | OneyMeTTiK-MoJICHH AaMy SPS6502 MoeHueTrany - cuxojorus / GED | RC 4 120 | 45 15 (30 |0 75 15 MT, ET, -
01 Mozyiti / Moayiib conransHo- KynbTyposnorust - mcuxosorus / exam
KyJpTypHOTO passutus / Module Cultural studies - Psychology
of social and cultural
development
28 OOMG60 | JXKeke skoHE QIEYMETTIK AaMy RM6001 3eprrey omicreMeci / MeToaomorust GED | EC 5 150 | 45 15 {30 | 0O 105 15 MT, ET, -
04 Moyl / Moy JINIHOCTHOTO | uccnenosanus / Research metodology exam
00IIECTBEHHOTO Pa3BUTHS / JUR 6505 DKONOTHSI JKOHE TYpakThl Jamy /
Module of personal and social JKOJIOTHS U YyCTOWYHBOE Pa3BUTHE /
development Ecology and Sustainable Development
LAWG007 3aH ’koHE CHIOAITac JKEMKOPIIBIKKA
Kapchl MOJICHHETTIH Heri3zaepi /
OCHOBBI IIpaBa ¥ aHTUKOPPYIIIHOHHON
kynbTypsl / Fundamentals of law and
anti-corruption culture
MGT6706 CrapranTap >x9He KOCimKepJiK /
CrapTrarnsl # IPEeANPHHAMATENHCTBO /
Startups and entrepreneurship
JUR6413 Tipmrinik Kayinci3airinig Herizuepi /
OCHOBBI 6€30ITaCHOCTH KU3HEIEATEb-
Hoctr / Fundamentals of Life Safety
EC06007 DKOHOMHKA KOHE KAPIKbLIBIK
cayarTbuibIK Herizaepi / OCHOBBI
9KOHOMHMKH U (PMHAHCOBOIT IPaMOTHOCTH
/ Fundamentals of Economics and
Financial Literacy
HUM®6400 Wukomo3uBTi OiniM Oepy

/ NakmosuBHoe obpasosanue / Inclusive
education
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29 PM651 | Xyitenepai sxobaiay sxone KN SFT6547 BarqapnamManbIK jkacaKTaMaHbIH PD EC 5 150 | 45 15 |15 [ 15 | 105 | 15 MT, ET,
2 mozayni/ Moayias CucteMHOe )obaapsl Gackapy / YnpasneHue exam
npoektupoBanue u N/ Systems MpOorpaMMHBIME TipoekTamu / Software
Design and Al module Project Management
30 PM651 | KU Texipube Moxymi/ Momymns PP6502 OHIIpiCTIK paKTHKa / PD ucC 7 210 | O 0 0 0 210 | O report
0 npaxtuk B U1 / Practice module [Ipon3BoacTBEeHHAs IPAKTHKA /
in Al Industrial practice
31 PM651 | Tepen XU xoHe OHBIH SFT6554 Teper okpity 1/ [myGokoe o0yuenune 1/ | PD EC 6 180 | 60 15 | 15 [ 30 | 120 | 15 MT, ET,
1 KoJgan6anapsl Moaysi/ Moayiib Deep Learning 1 exam
I'my6RCwuit U1 u ero
npumenenue / Deep Al and its
Applications Module
32 PM651 | Maiinop monzep Moy / MING01 Maiinop 1/ Maiinop 1 / Minor 1 PD EC 5 150 | 45 15 | 15 | 15 | 105 | 15 MT, ET,
4 Moy MaiHOp TUCUHUILTHH / exam
The module of Minor disciplines
(AD)
33 PM651 Tepen XU xoHe OHBIH SPS6501 KU stuka / Dtuxka MU / Ethics of Al PD EC 3 90 30 15115 1|0 60 15 MT, ET,
1 KoJanGasapel MoayJai/ Momyib exam
I'my6oknit U1 u ero npuMeHeHne
/ Deep Al and its Applications
Module
Total for 4 semester: 40 | 120 | 315 |90 |16 | 60 | 915 | 105
0 5
TOTAL FOR 2 COURSE: 80 [ 240 | 705 |18 |36 | 16 | 169 | 225
0 0 0 |5 5
3 course
5 semester
34 OOM60 | OneyMeTTiK-MoICHH AaMy SPS6001 ®dunocodpust / Gunocodus / Philosophy GED | RC 5 150 | 45 15130 |0 105 | 15 MT, ET,
01 Moy / Moyib conuaibHO- exam
KyJpTypHOTO passutus / Module
of social and cultural
development
35 PM651 | XKyitenepai xobanay xone KU SFT6556 Keckinmepai eHney sxoHe kommnbiotepmik | PD EC 5 150 | 45 15 |15 | 15 | 105 | 15 MT, ET,
2 Moxayni/ Moxyns CucteMHOe kepy | / O6paboTka n300paxeHuii 1 exam
npoektupoBanue u M/ Systems KoMmibtoTepHoe 3penue | / Image
Design and Al module Processing and Computer Vision |
36 PM651 | XKyiienepai xxobainay sxone KU SFT6567 Kyitenik auzaii / [IpoekTupoBanne PD EC 5 150 | 45 15 |15 | 15 | 105 | 15 MT, ET,
2 Moxyini/ Moxyns CucreMHOe cucremsl / System Design exam
npoektupoBanue u M/ Systems
Design and Al module
37 PM651 | XKyiienepnai xxobainay sxone KU SFT6583 HJIB »xone xenen 6ackapy / HIIIT n PD EC 5 150 | 45 15 |15 | 15 | 105 | 15 MT, ET,
2 Moxyii/ Moxyns CucteMHoe oneparuBHbiid Menemkment / NLP and exam

npoektuposanue u M/ Systems
Design and Al module

Prompt Management
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38 BM651 | Al xyiiecitnae oHTalIaHIBIPY MAT6555 XKacanzapl uaTeIIIeKTTET] OHTalnauabIpy | BD uc 5 150 | 45 15 |15 [ 15 | 105 | 15 MT, ET, -
7 JKOHE MOJIENbCY MOy / anicrepi / MeToapl ONTUMHU3AINH B exam
Monyns OnTumu3anus 1 HCKYCCTBEHHOM HHTEIJICKTE /
Mmozenuposanue B 1/ Module of Optimization methods in artificial
Optimization and modeling in Al intelligence
39 PM651 Tepen KU »oHe OHBIH KOJAAH- SFT6555 Tepen okpiTy |l / Imy6okoe o6y4uenwe |l PD EC 5 150 45 15 {15 | 15 | 105 15 MT, ET,
1 Ganapsl Moayni/ Moayns ['imy6o- / Deep Learning 1l exam
kuit U u ero npumenenue /
Deep Al and its Applications
Module
40 PM651 | Maiinop monzaep Moy / MING02 Maitnop 2 / Maiisop 2 / Minor 2 PD EC 5 150 | 45 15 |15 (15 | 105 | 15 MT, ET, Ml

4 Monyne MaitHOp AMCIMIUIAH / exam N60

Module of Minor disciplines (Al) 1
41 PM651 | Maremnekryanabl uHTepdeiictep PoGororexHuka / Po6otorexHuka / PD EC 5 150 | 45 15 |15 ({15 | 105 | 15 MT, ET, SFT
. SFT6584 )

3 KOHE POOOTOTEXHUKA MOTYJTi/ Robotics exam 651
Monyns VHTEIIeKTyanbHBIC Kommsrorepiik rpaguka / 6
uHTepdencel 1 poboTOTEXHHUKA / SFT6586 Kommsrotepras rpaduka /

Intelligent interfaces and robotics Computer graphics
Module Wuremtexryanns xyiesnep /
SFT6587 VHTEIIeKTyaIbHbIC CHCTEMBI /
Intelligent systems
MynbTHATEHTTI KacaH bl HHTEIUICKT
SFT6593 Kyiienepi / MysnbTHareHTHbIE CHCTEMBI
UCKyccTBeHHOTO MHTesuekTa / Multi-
agent artificial intelligence systems
Total for 5 semester: 40 | 120 | 360 |12 | 13 | 10 | 840 | 120
0 0 5 |5
6 semester
42 BM651 Kocibu Tinaik gaspisik Moy / LANGOO7K | MeMJekeTTik Tijiae ic Kara3gapblH BD EC 3 90 30 0 30 |0 60 15 MT, ET, LA

8 Monynb mpodhecCHOHANTBHBIX Kyprisy / Jlenonpou3BoacTBo Ha exam N60
SI3bI-KOBBIX TIOATOTOBOK/ rocyaapCTBEeHHOM si3bike / Business 02K
Professional Language Training correspondence in the state language R
Module (Al)

43 PM651 | XU Toxipube moxyni/ Momynb PP6504 JWriom angslHAAFE IPaKTHKA / PD ucC 5 150 | O 0 0 0 150 | 15 report

0 npaktuk B U / Practice module [MpeauIuioMHast MpaKTUKa /

in Al Pregraduation practice
44 PM651 | XKyiienepai xxobainay sxone KU SFT6557 Keckinnepai eney xaHe komnblotepiik | PD EC 5 150 | 45 15 |15 | 15 | 105 | 15 MT, ET,

2 Moxyii/ Moxyns CucteMHoe kepy |l / O6paboTka n3o6paxeHunit u exam
npoektupoBanue u M/ Systems koMmrbtoTepHoe 3penue 1 / Image
Design and Al module Processing and Computer Vision Il

45 PM651 Tepen XKW xoHe oHBIH Kongan6a- | SFT6594 OHepkocim neH 3eprreynepaeri KU / PD EC 5 150 45 15 | 15 | 15 | 105 15 MT, ET,

1 naps! Mmoayii/ Moaysb ity6Gokuii WU B pOMBIIUIEHHOCTH 1 exam

WU u ero npumenenne / Deep Al
and its Applications Module

uccnenosanusix / Al in Industry and
Research
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46 PM651 | Tepen XU sxone onbly Konpanba- | SFT6595 Herizmen OxpiTy / OOyueHue ¢ PD EC 5 150 | 45 15 | 15 | 15 | 105 | 15 MT, ET,
1 napel Moayii/ Moayie I'my6okuii noakperuieHneM / Reinforcement exam
WU u ero npumenenue / Deep Al Learning
& its Applications Module
47 PM651 Maiinop monIep Moy / PD EC 5 150 45 15 {15 | 15 | 105 15 MT, ET, Ml
4 Mopnyae MaifHOp qUCIATIIHH / MINGO03 Maitnop 3 / Maiinop 3 / Minor 3 exam N60
Module of Minor disciplines (Al) 2
48 BM651 | Al xyiiecitae oHTalIaHIBIPY MyJIbTUMO/IEINB/I JKACAH bl HHTEIUIEKT BD EC 4 120 | 45 15 |15 | 15 | 75 15 MT, ET,
7 JKOHE MOJIENbCY MOy / xyitenepi / MynbTUMOIeTbHbIC exam
Moayns OnTuMuzanus 1 SFT6596 CHUCTEMBI HCKYCCTBCHHOTO UHTEIICKTA /
Mmozenuposanue B 1/ Module of Multi-model artificial intelligence
Optimization and modeling in Al systems
49 JIMIITOMITBIK YKYMBICTBI, TUTLTOMJIBIK 8 240 0 0 0 0 240 15 Defense
KOOaHBI Ka3y JKOHE KOpFay Hemece of
KEIIeH i eMTHXAH/IbI IAWBIH/IAY JKOHE diploma
tarceipy / Hanncanue u 3ammra
JMTUIOMHO# paboTBI, JUILIOMHOTO
MPOEKTa WK MOJATOTOBKA U c1aya
KOMILJICKCHOTO 3Kk3ameHa / Writing and
defending a diploma thesis, diploma
project or preparation and passing of a
comprehensive exam
Total for 6 semester: 40 | 120 | 255 |75 |10 | 75 | 945 | 120
0 5
TOTAL FOR 3 COURSE: 80 [ 240 | 615 |19 | 24 | 18 | 178 | 240
0 5 0 0 5
TOTAL: 240 | 720 | 210 |63 | 99 | 48 | 510 | 705
0 0 0 0 0 0
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Summary table of indicators of the volume of credits of the educational program in the context of cycles of disciplines and semesters of

study
A Total_ o (Strul\clgtfie EP
Cycle of disciplines / Semester 1 sem. 2 sem. 3 sem. 4 sem. 5 sem. 6 sem. (I:Erg:qllg according to higher
education NMS)

Cycle of general education disciplines (GED) | 19 9 9 14 5 56 * 56 cr.
- including a required component (RC GED) 19 9 9 9 5 51 *51 cr.
- including an optional component (OC GED) 5 5 *5cr.
Cycle of core disciplines (CD) 21 31 26 0 5 7 90 **
- including a university component (UC CD) 21 12 11 0 5 49
- including an optional component (OC CD) 19 15 7 41
Cycle of profiling disciplines (PD) 5 26 30 25 86 *x
- including a university component (UC PD) 7 5 12
- including an optional component (OC PD) 5 19 30 20 74
Professional practice (PP) 2 7 5 14
Additional types of training
Final attestation (FA) 8 8 *No less than 8 cr.
TOTAL credits for the educational program 40 40 40 40 40 40 240 No less than 240 cr.

** The cycle of basic and profile disciplines (BD, PD) is not less than 176 years
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13. Additional Educational Programs (Minor)

Description,
N“”f‘ber o Compefencies
oreidlis E enerated by the
The name of the AEP (Minor), indicating the list of / number of gAEP Iearn);ng
disciplines forming the Minor CreSl‘I]teS in T
discipline
Data protection Develops skills in
SEC6206 Cryptographic methods of information protection 5 information security,
SEC6211 Protecting Database Management Systems 5 including
cryptography,
SEC6236 Protecting applications and scripts from modifications | 5 gﬁ;[ja\t/)\?:lf ;);;:iegétllt(i)(? n
defense.
Accounting by ACCA Develops
ACC6701 Business technology (ACCA) 5 competencies in
ACC6702 Financial Accounting 5 international
accounting, financial
reporting, and
ACC6703 Management Accounting 5 auditing in
accordance with
ACCA standards.
Management & Leadership Develops managerial
MGT6701 Management 5 and leadership
MGT6707 Psychology of Management 5 competencies,
including personnel
MGT6702 Organizational Behavior and Leadership 5 g;zahnaai/%grrnﬁ]nt and
organizations.
loT Security Technologies Provides
HRD6202 10T Technologies 5 competencies in the
SEC6215 IoT Security 5 field of 10T security,
including loT
technologies, device
SEC6235 Biometric access control systems 5 protection, and

biometric control
methods.
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