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1.Description of the educational program

The professional activity of graduates of the program is focused on the development and
maintenance of information systems, namely the management of the development process.
Information systems specialists will be trained according to the educational program "Information
Systems". The content of the disciplines of the educational program has been developed taking into
account the relevant educational programs of the world's leading universities and the international
classifier of professional activity in the field of "Information Systems". Graduates of the educational
program "Information Systems™ are focused on the organization, design and development of systems.
The program is designed to implement the principles of the democratic nature of education
management, expand the boundaries of academic freedom and authority of educational institutions,
which will ensure the training of qualified, highly motivated personnel for innovative and knowledge-
intensive sectors of the economy within the framework of the ESG and the Sustainable Development
Goals (SDGs).

The educational program ensures the application of an individual approach to students, the
transformation of professional competencies from professional standards and qualifications standards
into learning outcomes. Student-centered learning is provided - the principle of education, which
involves shifting the emphasis in the educational process from teaching (as the main role of the
teaching staff in the "translation” of knowledge) to teaching (as an active educational activity of the
student).

The educational program provides training for specialists in the field of information systems
in the following areas:

— development, implementation and operation of information retrieval systems;

— development, implementation and operation of information and analytical systems;

— development, implementation and operation of information management systems;

— development, implementation and operation of information and organizational systems.

The educational program was developed based on the analysis of labor functions, information
systems specialists, stated in professional standards and the Atlas of Professions.

Representatives of Kazakhstani companies and associations, specialists in the field of software
system development and support participated in the development of the educational program.

The tasks and content of the OP are given in section 9 "Description of disciplines".

In case of successful completion of the full bachelor's degree course, the graduate is awarded
a bachelor's degree in information and communication technologies in the educational program
"Information Systems".

2. The purpose and objectives of the educational program

Purpose of the EP:

High-quality training of specialists in the field of information systems, including software, hardware,
information, legal and management support for the development and maintenance of information
systems.

EP tasks:

- training of a competitive generation of information systems specialists for the labor market,
proactive, able to work in a team, with high personal and professional competencies (SDG 4, 17).

- integration of educational and scientific activities; (SDG 4).

- Establishing partnerships with leading universities in the near and far abroad in order to
improve the quality of education for sustainable development (SDGs 4, 17);

F KazNRTU 703-05 Educational program



Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL
UNIVERSITY named after K.I.Satbayev»

- expanding relations with customers of educational services and employers in order to
determine the quality requirements for training specialists, conducting courses, seminars, master
classes, internships, and production practices (SDG 4)

The content of the educational program "Information Systems" is implemented in accordance
with the credit technology of education and is carried out in the state and Russian languages.

The educational program will make it possible to implement the principles of the Bologna
process. Based on the students' choice and independent planning of the sequence of subjects, they
independently form an individual study plan (IEP) for each semester according to the Working
Curriculum and the Catalog of elective subjects. The volume of mathematical, natural science, basic
and language subjects has been increased in the educational program.

Students complete internships in banking structures, government and departmental structures,
in companies such as National Information Technologies JSC, the PARK of INNOVATIVE
TECHNOLOGIES Special Economic Zone (SEZ PIT), Pacifica LLP, an integrator in the field of
information systems, Galaktika LLP, Vella IT LLP, etc.

Under the academic mobility program, the best students have the opportunity to study at
leading foreign universities in the relevant specialty.

The field of professional activity of the bachelor is public and private enterprises and
organizations that develop, implement and use organizational, programmatic methods and means of
information systems in all spheres of human activity that operate with information.

The subjects of the bachelor's professional activity are: mathematical, informational,
technical, organizational support in the field of information systems.

Types of work activity:

- design and engineering;

- production and technological;
- experimental research;

- organizational and managerial;
- operational;

- scientific.

Objects of professional activity:

The objects of professional activity of graduates are:

- Computer information processing and management systems;
- Automated control systems;

- Information systems software.

3. Requirements for assessment of learning outcomes of the educational program

Mandatory standard requirements for graduation from a university and awarding an academic
bachelor's degree: mastering at least 240 academic credits of theoretical studies and defending the
final qualification (thesis or state examination in the specialty).

In the process of mastering the Information Systems educational program, a Bachelor of
Engineering and Technology must possess the key competencies described in Section 4.11. The key
competencies must reflect the results of the educational program described in Section 4.12.
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4. Passport of the educational program

4.1. General information

Field name

Note

Code and classification of the field of education

6B06 - Information and communication
technologies

Code and classification of training areas

6B061 Information and communication
technologies

Group of educational programs

B057 Information technologies

Name of the educational program

6B06106- Information systems

Brief description of the educational program

The professional activity of graduates of
the program is focused on the development
and maintenance of information systems,
namely the management of the
development process.

Purpose of the EP

Qualitative training of specialists in the
field of information systems, including
software, hardware, information, legal and
managerial support for the development
and maintenance of information systems.

7 | Type of EP New EP

8 | The level of the NRK 6

9 |ORC Level 6

10 | Distinctive features of the EP No

11 |List of competencies of the educational program: |Fluent monolingual oral, written and
communication skills, special mathematical
thinking using induction and deduction,
generalization and concretization, analysis
and synthesis, classification and
systematization, abstraction and analogy;
understanding basic  hypotheses, laws,
methods, formulation of conclusions and
error estimation

12 |Learning outcomes of the educational program:  [PO1.

Make management and technical decisions,
demonstrate communication skills, initiative
and psychological preparedness for work,
including when working in a team with people
with special needs. Analyze data and develop
innovative  solutions for startups and
sustainable information systems. Synthesize
the knowledge gained and evaluate the
effectiveness of their projects in the context of]
real business situations.

PO2.

Apply knowledge of the basic principles and
knowledge of mathematics, mechanics, and
physics. Conduct proof of mathematical

statements, solve mathematical problems and
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problems. Use the conceptual apparatus and
methods of discrete mathematics to analyze
mathematical models when solving problems
of professional activity.

PO3.

Compose algorithms for solving problems,
develop software using modern programming
languages of various levels, organize the
necessary data structures, use well-known
application software packages.

POA4.

Analyze large volumes of data and apply
statistical methods to extract meaningful
information. Design and evaluate distributed
data processing systems for effective data
management and analysis, including using
artificial intelligence.

PO5.

Apply methods of computer and mathematical
modeling, selection of optimal solutions,
analysis and interpretation of data of various
\volumes and structures.

PO6.

Prepare technical specifications for the
development of information systems for
\various purposes and various architectures
using modern IT project management
methods, as well as management principles
within the framework of ESG and Sustainable
Development Goals. Develop an information
model of the subject area for designing
information support for systems.

PO7.

Design network infrastructure and hardware
for information systems. Perform typical tasks
of design, deployment and technical support
of local and global networks; administer
networks in modern operating systems.

PO8.

Design and develop ergonomic user interfaces
for applications and websites. Synthesize data
and create visualizations and reports that
effectively communicate information and
support decision making.

POO.

Have written and oral communication skills in
the state and foreign languages, establish
professional contacts and develop
professional communication for partnership in
the interests of sustainable development.
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/Analyze scientific sources and synthesize data|
for research.

PO10.

Choose methods and means of building
information security systems of modern ICT.
PO11.

Perform WEB layout, develop WEB and
cross-platform mobile applications using
modern technologies

PO12.

Describe basic financial and anti-corruption
concepts. Apply principles of budgeting, anti-
corruption legislation, financial planning and
sustainable  development. Analyze the
financial, legal and ethical risks associated
with  corrupt  practices. Analyze the
relationship between environmental and
economic factors, as well as assess the impact]
of business activities on the environment and
life safety for responsible consumption
production

PO13.

Use modern management systems to build
databases in information systems, present data|
using various models, and manage database
objects. Use methods for constructing various|
models of data types of information
processing algorithms to rationally use the
opportunities provided by algorithmization
techniques.

PO14.

Use virtualization and containerization
technologies to deploy and manage IT
infrastructure. Ensure security and high
availability of virtualized and containerized
environments.

13 | Form of training Full-time

14 | Duration of training 4 years old

15 | VVolume of loans 240

16 | Languages of instruction Kazakh, Russian, English

17 | Academic degree awarded Bachelor's Degree in Information and

Communication Technology

18

Developer(s) and authors:

Serbin V.V., Satybaldiyeva R.Zh.
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4.2. Relationship between the achievability of the formed learning outcomes based on educational program and
academic disciplines

Name of the
discipline

Brief description of the discipline

Number

DopmMupyembie

e3yJIbTaThl 00y4eHusi (KObl)

of credits| PO
1

PO
2

PO
3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

PO
10

PO
11

PO
12

PO
13

PO
14

The cycle of general education subjects
The university component

Fundamentals of
anti-corruption
culture and law

Purpose: to increase the public and
individual legal awareness and legal
culture of students, as well as the
formation of a knowledge system and a
civic position on combating corruption
as an antisocial phenomenon. Contents:
improvement of socio-economic
relations of the Kazakh society,
psychological features of corrupt
behavior, formation of an anti-corruption
culture, legal responsibility for acts of
corruption in various fields.

S v

Basics of
Financial Literacy

Purpose: formation of financial literacy
of students on the basis of building a
direct link between the acquired
knowledge and their practical
application. Contents: using in practice
all kinds of tools in the field of financial
management, saving and increasing
savings, competent budget planning,
obtaining practical skills in calculating,
paying taxes and correctly filling out tax
reports, analyzing financial information,
orienting in financial products to choose
adequate investment strategies.

Fundamentals of

Purpose: To develop basic knowledge of
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economics and economic processes and skills in
entrepreneurship | entrepreneurial activities. Content: The
course aims to develop skills in
analyzing economic concepts such as
supply and demand, and market
equilibrium. It includes the basics of
creating and managing a business,
developing business plans, risk
assessment, and strategic decision-
making.

Purpose: formation of ecological 5 v v
knowledge and consciousness,
obtaining theoretical and practical
knowledge on modern methods of
rational use of natural resources and
environmental protection. Contents: the
study of the tasks of ecology as a
Ecology and life | science, the laws of the functioning of
safety natural systems and aspects of
environmental safety in working
conditions, environmental monitoring
and management in the field of its
safety, ways to solve environmental
problems; life safety in the
technosphere, emergencies of a natural
and man-made nature.

The cycle of basic disciplines
The university component

The purpose of this discipline is 4 v \2 \2
responsible for the development of

Database database requirements, its design,

administration implementation, effective use and

maintenance, including the
management of database user accounts
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and protection against unauthorized
access. An equally important function
of the database administrator is to
maintain the integrity of the database

Goal: Mastering the basics of 5 v v
algorithmization and programming for
solving typical problems using modern
programming languages. Contents:
Basic concepts of algorithmization,
structured programming, basic
algorithms and data structures, syntax
and semantics of the selected
programming language, methods for
debugging and testing software,
development and analysis of
algorithms, examples of solving real
problems.

Algorithmization
and Programming

The course covers the main approaches 5 v v
to the analysis and design of algorithms
and data structures. The course covers
topics such as worst-case asymptotic
estimation of algorithm complexity,
efficient algorithms for sorting and
Algortihms and | choosing order statistics, data structures
Data Structures | (binary search trees, heaps, hash tables),
algorithm design techniques (divide and
conquer, dynamic programming, greedy
strategy), basic algorithms on graphs
(shortest paths, topological sorting,
connected components, minimum
spanning trees).
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Database and
SQL language

The course "Databases and SQL
Language" focuses on teaching students
the skills of data extraction using the
SQL language. Students learn various
types of queries, including table joins,
conditional operators, aggregate
functions, and many other concepts to
get the information they need from
databases. Special attention is paid to
query optimization to improve the
efficiency of data search and
processing. Upon completion of the
course, students will master the data
management skills necessary to solve a
wide range of tasks in the field of
analytics and software development.

\Web programming

The course is devoted to the study of
programming sections focused on the
development of web applications.
Objectives of the discipline:
familiarization with the principles and
methods of web page layout and layout,
study of modern web application
development environments, acquisition
of programming skills on the client side
and on the server side, obtaining
theoretical and practical skills in creating

web applications.

10

Discrete
Mathematics

The discipline deals with coding theory,
set theory, graph theory, mathematical
logic. Namely, the foundations of
coding theory, set theory, graph theory;

theory of logic algebra; mathematical
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apparatus for the synthesis and analysis
of digital devices, transform Boolean
functions, synthesizing minimal
combinational circuits; performing
coding.

11

Integration of
information
systems

The purpose of the course "Integration
of information Systems™ is to teach
students the basics of combining various
information systems into a single
structure. Students will learn about
integration strategies, technical aspects
of system collaboration, and data
exchange methods. The main focus is on
developing skills in requirements
analysis, design and implementation of
integration solutions.

12

Computer
Networks

The program of the training course is
aimed at familiarizing students with the
basics of organization, construction,
architecture and principles of
functioning of computer networks. The
course focuses on the application of
skills to the organization of real
networks and examines the
communication tools, protocols and
standards of networks. As a result of
mastering the discipline, students will
learn how to configure and configure
communication tools, select firewalls,

and operate computer networks.
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13

Mathematics |

Purpose: to introduce students to the
fundamental concepts of linear algebra,
analytical geometry and mathematical
analysis. To form the ability to solve
typical and applied problems of the
discipline. Contents_ Elements of linear,
algebra, vector algebra and analytical
geometry. Introduction to the analysis.
Differential calculus of a function of one
variable. The study of functions using
derivatives.  Functions of several
variables.  Partial derivatives. The
extremum of a function of two variables.

14

Mathematics 11

Purpose: To teach students integration
methods. To teach you how to choose
the right method for finding the
primitive. To teach how to apply a
certain integral to solve practical
problems. Contents_ integral calculus of
the function of one and two variables,
series theory. Indefinite integrals,
methods of their calculation. Certain
integrals and applications of certain
integrals. Improper integrals. Theory of
numerical and functional series, Taylor
and Maclaurin series, application of
series to approximate calculations

15

Object oriented
programming

The course covers topics such as: the
paradigm of object-oriented
programming; classes and objects;
principles of creating scalable software

using a high-level method for designing
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business environment concepts in a
programming language; programming
languages C++, Java and C#; principles
of abstractions, encapsulation,
inheritance, polymorphism; software
design patterns; practical skills in
creating software products.

16

Operating systems

The purpose of studying the discipline is
to acquire the primary skills necessary
for studying system programming and
operating system administration,
including the skills of configuring and
analyzing operating systems. Special
attention will be paid to the three main
subsystems of operating systems:
process management (processes, threads,
CPU scheduling, synchronization and
deadlocks), memory management
(segmentation, pagination, paging), file
systems and operating system support
for

17

Fundamentals of
information
systems

In the process of studying the discipline,
much attention is paid to the basic
concepts of information, data, systems,
classification of systems, tasks to be
solved, the principles of construction
and operation of information systems
and the classification of information
systems. The methods of representation,
transformation, processing and
transformation of continuous and digital
information in systems are considered.
The course also examines the relevant

organizational resources (human,
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technical, financial, etc.) that provide
and disseminate information.

18

Basics of
cybersecurity

Objective: to study the key aspects of
protecting information systems and
networks from various types of threats,
including attacks on software, malware,
phishing, insider threats and others.
Contents: Introduction. Principles of
cybersecurity. Data encryption. Access
control. Security audit. Developing
security policies and responding to
incidents. Legal and ethical aspects in
the field of cybersecurity regulating the
use of information technologies.

19

Statistics and data
analysis

Applied statistics is a methodological
discipline that is the center of statistics.
\When applying the methods of applied
statistics to specific fields of knowledge
and branches of the national economy,
scientific and practical disciplines such
as "statistics in industry”, "statistics in
medicine", "statistics in psychology",
etc. are obtained. From this point of
view, econometrics is "statistical
methods in economics.” Mathematical
statistics plays the role of a
mathematical foundation for applied
statistics.

20

IT Project
Management

The purpose of mastering the discipline
is to form professional competencies for
students of effective project
management, including using project
management information systems. The
course covers the following issues: basic
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methods and tools of computer-aided
design; modern standards and methods
of project management; principles of
standardization in the field of project
management; purpose, functions and
examples of project data management
systems.

21

Physics

Purpose:To form ideas about the modern
physical picture of the world and
scientific worldview, the ability to use
knowledge of fundamental laws, theories
of classical and modern physics.
Contents_ physical fundamentals of
mechanics, fundamentals of molecular
physics and thermodynamics, electricity
and magnetism, vibrations and waves,
optics and fundamentals of quantum
physics.

The sele

ction

com

onent

22

Business process
analysis

The purpose of studying the discipline is
to analyze business processes "as is" (as
is) based on BPMN and UML notations,
including a description of business
processes, digitization of process
benefits, processing and analysis of data
used in the process using the example of
real business processes; identification of
bottlenecks of business processes based
on data mapping in order to
development of recommendations on
reengineering, improvement and
optimization of business processes.

5

23

Information

The aim of the course is to develop

students' systematic knowledge in the
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systems
architecture

field of computer architecture and
information systems (IS) architectures.
The content of the discipline includes
the classification of IS architecture, the
principles of IS construction, models and
resources of information systems, the
main constituent elements of
information systems that are of
fundamental importance for the system
as a whole. During the study of the
course, students will use the tools for
developing the architecture of
information systems and tools for
developing information systems

24

Databases and
web service
development

The discipline "Databases and Web
Services Development™ focuses on the
interaction of databases with web
services. Students learn how to design
databases for data storage, as well as
how to integrate these databases into
web services for data exchange with
client applications. The course includes
the study of concepts of working with
databases through the API of web
services, methods of data access and
query processing. Upon completion of
the course, students will have the skills
to develop and integrate web services
with databases to ensure effective
interaction between various application
components.

25

Design Thinking

Purpose: To provide students with
knowledge and skills in design thinking
for solving complex problems,
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innovative design and developing
creative ideas. Content: learning the
basic concepts of design thinking,
including problem definition, user needs
research, idea generation, prototyping
and testing solutions.

26

Inclusive
education

The purpose of the discipline: to give
students an idea of the foreign and
domestic learning experience based on
an ideology that excludes any
discrimination; on the development and
implementation of conditions that ensure
equal treatment of all people and the
need for special conditions with special
educational needs; to introduce the
principles of inclusive education; with
the organization of inclusive education
in educational institutions.

27

Communication
skills

The course is designed to raise the
students’ language competence to
required standards of academics and
future professional needs in the business
world. The course is focused on
developing advanced writing, and
speaking skills integrated with Business
English content. The students will also
work as a team on a semester project
which will aim to simulate a business
environment. The project may include
creating and running a mock company or
a business case study.

28

Mathematics 111

Purpose: To teach students integration
methods. To teach you how to choose

the right method for finding the
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primitive. The discipline is a continuation
of Mathematics Il. The course includes
sections: ordinary differential equations
and elements of probability theory and
mathematical statistics. Differential
equations with separable variables,
homogeneous, in full differentials, linear
inhomogeneous differential equations
with constant coefficients, systems of
linear differential equations with
constant coefficients, finding the
probability of events, calculating the
numerical characteristics of random
\variables, using statistical methods for
processing experimental data are
studied.

29

Optimization
methods and
operations
research

The purpose of teaching the discipline
"Optimization Methods and Operations
Research™ is to study the basics of
system analysis, operations research and
decision-making using models and
methods including linear, integer and
quadratic programming, dual evaluation,
optimization models of production and
resource allocation, network
optimization, game theory. The tasks of
studying the discipline As a result of
studying the discipline, students must: 1)
to know the state of the subject, its
methodology, importance for practice,
and development prospects; 2) be able to
build a model of a system or an
operation performed by it, set a research

task, apply mathematical methods and
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computational tools to obtain the desired
results, analyze the specified results; 3)
have the skills to study some operation
as a whole, as well as to quantify the
optimal solution of the operation
management problem.

30

Business Process
Modeling

The purpose of the course is to develop
students' skills and abilities to model and
analyze business processes in order to
solve applied problems. The content of
the discipline includes questions about
the system, process-oriented approach to
business management, methodologies
and models, tools for modeling and
analyzing business processes and
managing complex systems.

31

Continuous
integration and
deployment of
CI/CD

The purpose of the course "Continuous
Integration and Deployment of CI/CD"
is to teach students modern methods and
tools for automating software
development, testing and deployment
processes. Students will learn the
principles of building continuous
integration and deployment of CI/CD
pipelines, as well as methods and tools
for automating code testing. The main
focus is on developing skills with tools
such as Jenkins, GitLab CI, Travis CI
and others.

32

Fundamentals of
Artificial
Intelligence

Purpose: to familiarize students with the
basic concepts, methods and
technologies in the field of artificial
intelligence: machine learning, computer

\vision, natural language processing, etc.
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Contents: general definition of artificial
intelligence, intelligent agents,
information retrieval and state space
exploration, logical agents, architecture
of artificial intelligence systems, expert
systems, observational learning,
statistical learning methods, probabilistic
processing of linguistic information,
semantic models, natural language
processing systems.

33

The basics of
students' research
work

The course is aimed at forming a
comprehensive understanding of the
specifics of scientific research;
mastering research methods that are
most relevant to the subject of research;
acquiring skills and abilities of
independent research activities. The
course content includes the basic
concepts and classification of science
and scientific information: its sources
and methods of processing; types and
forms of educational research and
research work of university students.
The requirements for the technical
design of scientific work are considered.

34

Fundamentals of
sustainable
development and
ESG projects in
Kazakhstan

Purpose: the goal is for students to
master the theoretical foundations and
practical skills in the field of sustainable
development and ESG, as well as to
develop an understanding of the role of
these aspects in the modern economic
and social development of Kazakhstan.
Contents: introduces the principles of

sustainable development and the
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implementation of ESG practices in
Kazakhstan, includes the study of
national and international standards,
analysis of successful ESG projects and
strategies for their implementation in
enterprises and organizations.

35

Legal regulation
of intellectual

property

Purpose: the goal is to form a holistic
understanding of the system of legal
regulation of intellectual property,
including basic principles, mechanisms
for protecting intellectual property rights
and features of their implementation.
Content: The discipline covers the basics
of IP law, including copyright, patents,
trademarks, and industrial designs.
Students learn how to protect and
manage intellectual property rights, and
consider legal disputes and methods for
resolving them.

36

Development of IS
prototype

The purpose of mastering the discipline
is to gain practical skills in creating
information systems based on the 1C
platform:Enterprise 8, as well as master
the query language and data layout
mechanism at the initial level, acquire
basic programming skills to solve
accounting problems.

37

Startups and
technology
entrepreneurship

The purpose of studying the discipline is
the formation of theoretical knowledge
and practical skills in the field of
technological entrepreneurship and
management of innovative projects,
namely their development,

implementation and implementation.
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The course contains practical elements
such as developing business models,
conducting market research,
implementing product development
cycles, and raising seed capital.

38

Design patterns

The purpose of studying the discipline is
to study the main types of design
patterns (generative, structural,
behavioral); the most common patterns,
their advantages and disadvantages,
criteria for the applicability of patterns
in specific situations.

39

Query language
and report
development

The discipline is designed for students
familiar with the object model of the
embedded language of the 1C
platform:Company. As a result, students
should gain skills in working with a
tabular model, as well as skills for
working with analytical queries. Within
the framework of the discipline, all the
main mechanisms of the query language
of the 1C

40

Capstone project 2

The course is aimed at studying and
forming students' understanding of the
process of attracting investments and
scaling a business; the formation of
practical skills in the field of attracting
investments in a startup. In the course of
passing the discipline, students consider
the following issues: search and
identification of various sources of
financing and selection of potential
investors for business; applying to
accelerators; preparation of investment
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documentation; creating investment
presentations; presentation of the project
to a potential investor.

41

Capstone project 1

The purpose of the course is to apply IT
project management techniques, ways to
transform ideas into a concrete solution
and determine the most optimal
approach to its implementation. The
course participants will get a holistic
view of the process, key techniques and
tools necessary for the design,
development and further development of
their products and services.

42

Devops
engineering

The course is aimed at studying the
methodology of building, configuring,
deploying software and quickly
releasing versions of a software product.
The content of the discipline includes
the organization of continuous
integration processes, deployment and
delivery of software within the
framework of the DevOps paradigm. We
study modern technologies for
automating the development process -
Docker, Docker-Compose, Jenkins.
Examples of the use of technologies for
projects of various specifics are
considered.

T

he cycle of profile disciplines
nt

The university compone

43

Artificial
intelligence and
machine learning

The purpose of the discipline is to
prepare students for the application of
MO methods in various fields such as
computer vision, natural language

6

v
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processing, recommendation systems,
medicine and finance. The course
provides an introduction to the basic
concepts, methods and applications of
artificial intelligence (Al) and machine
learning (MO). During the course,
students study various MO algorithms
such as linear regression, the support
vector machine, decision trees, neural
networks, and data clustering. They are
also introduced to the theory of data-
based learning, data preprocessing
techniques, model evaluation, and
optimization techniques. The course
includes both theoretical foundations
and practical tasks, including working
with real data and MO tools such as
TensorFlow, scikit-learn and PyTorch.

44

Fundamentals of
cloud computing

The course is aimed at studying the
theoretical foundations of cloud
computing, the internal structure and
practical implementation, and applied
examples of using cloud computing and
web services. During the study of the
discipline, students will consider the
main classes of cloud systems, the main
standards in the field of cloud
computing, web technologies and web
services, the principles of using cloud
computing to solve applied problems
and build web services and cloud
systems.

45

Development of

The purpose of mastering the discipline

is to identify, analyze and formalize the
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an IS business
specification

functional and non-functional
requirements of the customer in order to
develop a business specification for
creating an information system. The
course deals with the development of an
IP specification, the formulation of
requirements, the analysis of
requirements, the formalization of
information system requirements

46

Development of
cross-platform
mobile
applications

The purpose of the discipline is to
prepare students for the application of
MO methods in various fields such as
computer vision, natural language
processing, recommendation systems,
medicine and finance. The course
provides an introduction to the basic
concepts, methods and applications of
artificial intelligence (Al) and machine
learning (MO). During the course,
students study various MO algorithms
such as linear regression, the support
vector machine, and trees. The aim of
the course is to teach students how to
create high-quality cross-platform
mobile applications with minimal time
and resources. During the course,
students will learn how to create mobile
applications that can run on different
operating systems (for example, iOS and
/Android) using the same code. In
addition, they study tools and
technologies such as React Native,
Flutter or Xamarin, which allow

developers to create mobile applications
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using knowledge of web development or
other programming languages such as
JavaScript, Dart or C#. The course
includes both theoretical foundations
and practical tasks, including
prototyping, user interface creation, data
management and application testing.

a7 The purpose of studying the discipline: 6 v v
to form a system of knowledge about
modern technologies, methods and tools
used to manage the IT infrastructure of
an enterprise and optimize the
functioning of the IT department. The
course covers all the main areas of
activity of specialists who ensure the
management and optimization of the
functioning of the IT infrastructure of an
enterprise and includes: the development
of an enterprise architecture, modern
concepts of audit (CobiT) and enterprise
IT infrastructure management (ITIL,
ITSM), methods for organizing the
development and support of software
and hardware security.

IT infrastructure

48 This course focuses on User Interface 5 v v
and User Experience design, two key
components of a digital product. It is
their interaction that shapes the user
UI/UX design experience and influences the perception
of the product. In this course, you will
learn the tools and methodologies
necessary to create a functional, user-
friendly and attractive interface.

49  |Automation of  [The purpose of mastering the discipline 5 \% v
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business processes

IS to automate business processes from
idea to implementation. The course
content includes the issues of developing
the atomization of the business process
based on the identification and analysis
of the requirements of stakeholders, the
specification of the automation of the
business process, business process
models, data mapping, requirements for
the solution of the automated business
process "TO BE"

50

'VVBA Business
Modeling

VVBA Business Modeling teaches
students how to create and analyze
business models using the VBA
programming language, including
working with data and automating
business processes in Excel.

ol

Data visualization
and reporting

The purpose of the course is to develop
the skills of graphical representation of
data, to understand, explain and
determine the laws of formation from
this data. The content of the discipline
examines the issues of data collection,
processing, analysis and visualization for|
solving professional tasks using modern
information and communication
technologies. A set of methods that
allow the use of visual representation for
the study, analysis and communication
of quantitative data is considered.

52

IT audit and
control

The course is aimed at studying the basic
concepts and concepts of information
systems audit. In the process of

studying, students will consider the
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stages and principles of conducting an
IT audit with practical skills, the risks
inherent in key IT processes and control
procedures to reduce them (IT controls).
They will also gain the necessary
experience in drafting working
documents and master the principles of
evaluating the internal control system in
IT.

53

PL/SQL
programming

The purpose of mastering the discipline
is to study the procedural language
Oracle PL/SQL. As a result, students
will learn how to create, modify, delete
stored PL/SQL objects, handle
exceptions, use dynamic SQL, and work
with object types and collections.

o4

Programming in
T-SQL

Learning the basics of the T-SQL
language and its application in Microsoft
SQL Server. Students learn the language
elements of T-SQL, as well as the
creation of stored procedures and
functions to work effectively with the
database. The course also includes error
handling, transaction creation and
management.

55

Emerging
technologies in
information
Systems

The purpose of teaching the discipline is
to study emerging new technologies and
explore their impact on business and
social issues from a business and theory
perspective. Students learn to understand
the concepts of new technologies, which
are defined and evaluated based on a
range of business requirements based on
various ethical and environmental
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aspects, and sustainability perspectives.
Technology is put into practice to
provide suitable business opportunities.

56

Development of IS
for trade
automation

The purpose of mastering the discipline
is to gain skills in configuring
operational accounting tasks on the 1C:
Enterprise 8 platform. As a result,
students should learn how to apply a
scheme for solving operational tasks, use
different ways to write data to registers
and read from them, develop algorithms
for reflecting documents in accounting,
as well as develop analytical report

o7

Development of IS
for accounting of
finances

Get practical skills in configuring
accounting tasks. As a result of the
training, students will learn how to
independently design a chart of accounts
and an accounting register to solve
problems of synthetic, multi-company,
analytical, quantitative and currency
accounting.

58

System design

The purpose of the course "System
Design" is to teach students the
principles, methods and tools for
designing complex information systems
and architectural solutions. Students
learn the basics of requirements analysis,
business process modeling, and creating
high-level architectural concepts. The
focus is on developing systems thinking
skills, the ability to take into account
various aspects of design, such as
performance, scalability, security and

usability.
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59

Virtualization and
containerization
systems

Virtualization and containerization
systems

60

Distributed data
processing
systems

Hadoop >xone Apache Spark cuskTs
NepeKTepal OHACY KypanaapbiH
yiipeneni. The aim of the course is to
teach students the principles and tools
used to process large amounts of data in
a distributed environment. Students
study the concepts of parallel
computing, distributed systems
architecture, and data processing tools
such as Apache Hadoop and Apache
Spark to efficiently analyze, process, and
manage data in modern information
systems.

61

Digital
transformation
technologies

The purpose of mastering the training
course is to form a comprehensive vision
of the basics of digital transformation:
from technological trends, new business
models, data-based management, to the
necessary transformation of the
organizational structure, corporate
culture and business processes of the
enterprise. The course is dedicated to
discussing changes in companies that
occur under the influence of emerging
new information technologies. The
article considers the change in the
business environment, the emergence of
new models and scenarios in the modern
environment, the impact of the evolution
of digital technologies on the personnel
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of companies, the changing nature of
competition.

F KazNRTU 703-05 Educational program




Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY named after K.I.Satbayev»

F KazNRTU 703-05 Educational program



Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL
UNIVERSITY named after K.I.Satbayev»

\
NONFPROFIT JOINT STOCK COMPANY
SEAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY NAMED AFTER K& SATBAYEV™
" SAPPROVED«
SATBAYEV Dacithen of he Acadamic Councd
NPISCoKaNRTU
UNIVERSITY neened afier KSathayeve
dated 06.82,2024% Minuter Ne 10
WORKING CURRICULUM
Acadons: you 20252005 (Auimmn, Speing)
Govap ol s0souserel progauns BASY < “ledarmatioe fechoshgis ™
Eduoationd prgran SHEGC106 - " L formation Systenes”
The swiroed scadamis degree Bacaclor of and h b
Form wd curnna of sady Pl fimne = 4 yoany
Alscatian of face-to-face treming based o8 cowrvm
i el P T T T —
cwde Naneof ducplaes Bleck | Cyche | KCTS Coatact | SIS (ndoding ata | course T eeane 3 csure Acourie | Preroguiaecs
. oo L) ta]s]els]e]lr]s
S | sems | sem | e | sem | em | aem | oo
CYCLE OF GENERAL EDUCATION DISCIPLINES (GED)
M-1. Modude of language training
INGIE | Feregn luguige O.'?' ) 19 ooas s E )
GRn,
INGI0OS [ Kwmkh {rossan] bnpeage e ] 15 oaas 108 E §
GED.
LNGI08 | Fookgs ageage B H 13 (L) 1as E 5
GED,
LNGI04 | Kenoht) (s Iaguage P s 150 (G0 108 E 5
M-2. Modube of physical trafuing
GED, 4
KFKI01 | Powcel cediee ] *e ? L anl0 0 E 2
KPR | Papecs cadnee | G:g bl 0 w00 3 E 2
AERL0N | Py auteoe 1L “:?' 2 o S0 » 3 2
KFKI04 | Physical sutare [V G:: " 2 0 0% 10 3 2
M-3. Module of information technsbogy
Cspen " G:‘,D 3 3 0 1o 104 E b1
Med, Module of seci 2 1op
HUMITT [ Hisxey of Kk Re 5 150 19859 19 (3 s
HUMI20 Mk«t«»ml Knirabedge {socntegy, (o kncal GED, 3 % 15013 @ L s
wcience | nc
Meadehy of sockepodiical knowiadge (ceburad sradies, G,
HUMS I e we L3 $
. | prreabagri ne 4 2 Jowis
HUMDZ | Phidoscpey G:;‘)‘ L) 1% 150790 o . L)
M-5. Module of anti-corruption culture, conlogy and life safety baw
HUMIYS | Fudamasab of seh-compben cularc and ln ] ‘(l:_:‘ s 150 »ans 108 E 5
GED,
- Food 3 s ol b 18 5 i
of sooncrrks e 7 ] ocH $ 0 s 10% 6 5
GED, ] B -
CHEASO | Toadagy s Lo vafecy 1 ocH 5 10 s 19 E )
GED,
MNGSS | Bancr of Fancad Liseracy I ocH 5 1% 10003 "ws [ $
CYCLE OF RASIC DISCIPLINES (BD)
M-6, Modube of physical and math ieal Iraining
MATION | Mahemsats | 8D, UC s 15 15030 s E 5
MATIOR | Mabesstios Il o, uC ] 1% 150 ns 3 ] MATI0}
HIYAex |Pryvics b, uC 3 152 15a5as 105 1] 5

F KazNRTU 703-05 Educational program




Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL

UNIVERSITY named after K.I.Satbayev»

CSER0 | Diserme Maberaais moyc| 8 o | dows s ¥ s DRI,
CSESI6
oy
SMATIOS | Matwermas (11 o 3 1% 150730 e [ 4 s MATI®2
8O,
SECS2S mwtheads wxd Tovemch ocH s 1% 15030 0 E 5
SECSLY | Swnkinos aed dam smlyia ab v 4 12 1831 R [ 4
M-, Module of basic training
CSEISS | Adgorihminion wd Programaieg LRSS s 158 15ns 105 t
CRESTR | Algorsbens wod Duke Strecom BD,UC s 150 15 103 E
CSESGS | Fasdwrwrtals of informaaace ystere Bb, UC 4 (+1] 1591518 T n
AAPITY | Powctionl weining BO, UL 2 L3
CStisd,
CSEIZ? | Objext oeleand prograssreng BO,UC 5 130 [EYENE] (L] E 3 MATION
SECHZ | Dasbare ard SQU lagpunge BD,UC 6 1= W8 2o £ 6
SPCA08 Wb progeerng BD.UC 5 1% 151%1s 10 £
CSEsNL | Opersirg vyaiama BD. UC $ 1% 1915135 s L3 CSZ64
CSEIQY | Compemwr Naworks ED, L ] (B 191518 108 i CsEe7
SECS2T | Datsbase adrerisinedon el 4 120 | isans 18 (3
CSES24 | Bastey of cybersecanty BD.LC 3 15 149403 04 r
SECS2Y | Datebmes and e sorvice developesrst :;" s 150 151513 103 £
8D,
CRERY! | Fasdarcrisly of Artficul [Mslgonce o s 150 1507 193 "
an,
CSERY | Inchaiive oducadas o s 150 15900 (L) r
D,
CSESTI | Dovaps coglsoing oo s 50 151315 193 v
8D,
SECS0? | Buatimess prooess muysh oot 5 %0 151515 19 13
8D,
CBESSE | Muferrucnn sysiens anlisstoe oK b ] 150 151515 | ¢« Wo L)
BD,
SECHY | Desebigrvent of 1S poowrype ot 5 1% 0as s | 3
SECSIN | duegraton of Dfarmuion sysans #p. ’ 1% sns s T
BO,
é of
Sl'tﬂ’ O o Cico oot b % nans 103 £
CSESTS | Beaicns Proceas Modebeg :& s | e [ asasas 105 E
: BD,
SECSI8 | Desigs paticrrs s 150 | 1SS 105 ¥
ocH
8D,
RECSON | Query lasgeage asd sepast desehqntent oo s 150 s 195 e
SECESN T Propect Masagarest BO, UC o iU NS 120 E
SECSI0 | The bunice of vadenta’ rescarch work &D;{ s %0 JENENES s E
- un.
CSESSL | Copanonc projest | oo E] 150 Q0% s E
F ek b ol sk dovelop od B30 o,
MNG6Y & oH 5 1% Jowns e E
M3, Module of professionsl activity
CSESM  |Swtgo e ixchraiogy exbopooreanibegy ‘;;; L) 1% 15030 108 3
o,
SECS3] | Coapmone poojer 2 P § () oS 105 E
MNGS82 | Legal regalstin of iakliesaal propary :g' ] 15 | 3oas 108 [
w0 ¢
NSEADE | Comemsiaton delb f.‘t:l 4 2o »naons T E
' an, s
MNGED] | Destgs Thisking ot N 0 | e " E
CYCLE OF PROFILE DISCIPLINES (PD)
M-8, Modulbe of prefessisaal activity
AAPIQ | Productaon practee | ro,uc 2 R’
SECHS | Devaoprent of crom-plefonn mobie sppthastons PO, UT ] L] 151518 s E
CSES0 | Fendeaosermahs of choad computeg o, uc 4 1 [EUEULE kL] E
AAPIES [ Productin practize [} o, uC 3 R

F KazNRTU 703-05 Educational program




Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL
UNIVERSITY named after K.I.Satbayev»

.l

CHE473 | Virasioten end contrberitebin yyviems t 0, s 130 | 1958 108 E 5
(a=11
D,
SECIN) |Cum viseition asd eepanieg ' R 5 10 | 1sws 108 E s
ro,
SECS2Y | Dhsiribetod dost prooessing Syvmmm 1 OCH 3 150 IVINIS s E 1
SECS3 | Devek of 1S far made 1 Fo, L] 1% anss 3 E E
X CH B
o,
CSESH (1T sedt w0 contred 2 CCH 3 1% s e E s
CSESSG | Booergieg wchasiogion e ndonmathn syvicms 2 :é’“ 5 1% 151515 108 3 E]
ro,
SPCEI) | VDA B Madeleg 2 oo § 150 1sams 105 £ E] ’
Csxien |t idrmratane eo.uc| 6 | me | sousas N U ¢ [
f
o] e of = 15 baspes 2 D, UC ] 150 154508 105 E 3 {
SEC0 | Sywsas daign | o, 5 10 | isiss 195 [ s ’
COCH !
PD,
SECS1Y [ Auscenstion of businees procesen 1 oo 5 1% [RURNEY w E s ’
CSESES | Dighal mmformascn xchaclopen 1 CPCD" ) 1% 15090 e E s
SRCSDE | Devebapawrt of 15 for sxownting of fssscs 1 :g" L] 1% s () 13 b
PD,
SECI0E | PLSGL progremenng 3 ooH $ 1% L) e £ 5
m,
SUCIM | Pergramvieg i TSQL ] o8t s 192 oasas 108 E 5
SECI8  JUIUX dmigy PO T ? 130 13930 108 3 5
SECSI4 | Anticl] xbigas s nactiac iamizg PO, LC 13 wo | dosar 12 e .
M-S, Medule of Maal attestation
ECANS [Find cuctensen [ Imwfe] 1 | | IR = O
Additional type of training (ATT)
AP0 [witney wasiog e g ——) |
i IN ||| |N|x
Total besed sn UNIVERSITY:
“ o “ w
- Number of crodits foe éhe entire peried of study
Credin
Cyche code Cychs of diiciplines
Required compenese (RC) Usiversity companet (UC) Carspavent of chabee (OCE)
GED Cycle of gesen’ adusenon dis ciplines st 0 3
BD Cyckeof b ducizlees 0 % M
L Cyvhe of prodle dnciglaes n i b
Tonl foe thevertical oralning 5 m s
FA I Fiad strovabun
TOTAL:

Duechsbon of the Edustionsl sad Matbadalogueal Coundl of KezNRTU samod after KSatpayer. Minures M 3 duted 20010024

Dectiben of the Acadersie Coonell of the Instiare. Minutes ¥ & dated 12102004

Signed!
Governing Moard ewreber - Vico-Roonoe for Asadernic ATy Uskeshayens B X,
Approved:
Vice Proveatl on siadense dovehprnnd Keipoyoa 2 6
Head of Do « Depanroent of Fidaatonsd Progran
fidgpanst s Acndonio Uetoodogied Wik Doty A S
t
sty Dieeho of [ea e - Initits of Autreration eod
u ko Clasdsayey ¥.T
Dy Char - C y. ks g A
4 Saytekiyeva RK
Represestatree of 1 Acedomic Coorritee boes Erployens
i Marestbayey O, 2

F KazNRTU 703-05 Educational program




Non-profit joint-stock company «KAZAKH NATIONAL RESEARCH TECHNICAL
UNIVERSITY named after K.I.Satbayev»

Note:

1. The module of basic training and professional activity of the department prescribes the names
of the modules and their number.

2. Division into types of work at the discretion of the department

3. If necessary, the disciplines: Physics 11, Mathematics 111, General Chemistry of the department
are included at the expense of credits of the component of the Department of DB, VC from the
basic training module

4. The full academic load of one academic year should be 60 academic credits

5. The application of the catalog of elective subjects is the same as the Curriculum is divided into
modules, with the inclusion of the Module "R&D"

Changes:

The discipline "Inclusive Education” has been added , R1, R4, R6, R9, R12 have been
reformulated, taking into account the Sustainable Development Goals
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