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List of designations and abbreviations

Cycle of core disciplines

Basic competency

Basic module

University component

Higher education

National Mandatory Standards of Higher and Post-Graduate Education
Additional types of training
European qualifications framework
European foundation for education
Knowledge, Skills and Abilities
Final attestation

Optional component

International Standard Classification of Education
National qualifications framework
National qualifications system
General humanitarian module
Required component

General education module

Cycle of general education disciplines
Academic program

General professional module
Sectoral qualifications framework
General education competence
Cycle of profiling disciplines
Professional internship
Professional standard

Postgraduate education
Professional competence
Professional module

Learning outcome

Quality Management System
Research work
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1. Description of the educational program

Data Science is the science of methods for data analysis and extraction of valuable
information and knowledge from them. It closely intersects with such areas as Machine Learning,
Cognitive Science and, of course, Big Data. During the mass spread of technology, people have
generated a huge amount of data. It is Big Data. And they can be of great use if properly processed.
At all times before, computers received new opportunities through programming — a person created
understandable algorithms for the machine, which led to the expected result. This approach is
outdated.

For effective work with the big data another approach is needed, it was machine learning. In
this case, a person only gives the computer some input, but the results of this algorithm are not
determined by the person. Man determines how the machine learns, but the machine learns by itself;
it comes to certain answers and analyzes them. Neural networks are self-learning networks (i.e.
Machine Learning technology), arranged in the image and likeness of the human brain, which use

Big Data as the material on which they learn. In other words, it is Data Science product.
All listed Science sections are studied in the EP "Data Science".

2. Goals and objectives of the educational program

The goal of the "Data Science" educational program is to study undergraduates of machine
learning, deep learning and neural networks.
The objectives of the "Data Science™ educational program are:
Receiving a good training in databases by master students.
Learning the machine learning methods by master students.
Study of the main methods of deep learning
Getting skills to work with neural networks.

el e

3. Passport of the educational program

Ne Field name Note

1. Code and classification of the field of
education

7MO06 Information and communication
technologies

2. Code and classification of study areas

7MO061 Information and communication
technologies

3. Educational programs group

MO094 Information technologies

&

Name of the educational program

7M06106 Data Science

5. Purpose of the EP

The purpose of the educational program "Data
Science" is to study undergraduates of machine
learning, deep learning and neural networks.

6. | Type of Educational Program New EP
7. Level according to NQF 7

8. Level according to SQF 7

9. EP distinctive features No

10. | University - partner No

11. | Degree to be conferred Master
12. | Period of study 2 years
13. | Volume of the credits 120

14. | Language of education English

15. | Atlas of new professions

Engineer-Developer of Artificial Neural
Networks

General Artificial Intelligence Developer
Designer of Artificial Neural Networks

16. | Regional standard

No

17. | Existence of the annex to the license for

Yes

F-72, Educational program
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the direction of personnel training

18.

training

The license number on the direction of

KZ81LAMO00001263

19.

EP accreditation existence

Yes

20.

The formed educational outcomes

LO1: Demonstrate communication skills,
initiative and psychological preparedness for
work, including when working in a team and to
make managerial and technical decisions

LO2: Extract the desired information from
various sources, including information flows in
real time

LO3: Argue the choice of basic standards,
principles and design patterns, methods, tools
and programming languages, including the
choice of methods and means of building
information security systems of modern ICT
LO4: Apply research methodology in the field
of data science

LO5: Develop and/or use software, hardware,
information, mathematical, functional support of
information systems, including algorithms and
methods of information security

LO6: Build a mathematical model of energy
problems

LO7: Build 3D visualization

LO8: Apply mathematical models and methods
of various processes

LO9: Create mathematical models using the
methods of modern information technology
LO10: Solve applied problems of data
processing and analysis in order to identify
hidden dependencies in them

LO11: Carry out a comprehensive analysis and
analytically summarize the results of scientific
research using modern achievements of science
and technology, skills of independent data
collection, study, analysis and generalization.

4. Professional Standards (PS), Job Cards, Job Functions

Name of PS

Job card

Job functions

Professional
Standard: for
educators (faculty
members) of

Lecturer, Assistant in
the field of education,
HE and/or
postgraduate

Teaching
Conducting scientific research

higher and/or education (HEPGE)
2 | postgraduate Lecturer, Senior Carrying out scientific and methodological work
education Lecturer in the field of | Teaching
institutions education, HE and/or
postgraduate
education (HEPGE)
3 Development of | Neural Network Data preparation for use in neural systems
big data Specialist Application of neural networks to solve complex
F-72, Educational program
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processing and problems in data processing
4 | storage systems Machine Learning Design and implementation of systems using
Specialist machine learning
5 Computer Vision Management of applications and equipment for
Programmer computer vision

5. List of competences of the educational program:

GEC1: To know: social and ethical values based on public opinion, traditions, customs, social
norms and be guided by them in their professional activities; traditions and culture of the people of
Kazakhstan; human and civil rights and freedoms; the foundations of the legal system and
legislation of Kazakhstan; trends in social development of society; the basics of physical culture
and the principles of a healthy lifestyle.

GEC2: Have an idea about: the ethical and spiritual values; the sociological approach to
personality, the basic laws and forms of regulation of social behavior; the nature of power and
political life, political relationship and processes, the role of political systems in society and
different social groups; the role of consciousness and self-awareness in behavior, communication
and activities of people, the formation and development of personality.

GEC3: Possess: ethical and legal norms of behavior; a system of practical knowledge and skills
ensuring the acquisition, development, improvement and activation of psychophysical abilities and
qualities, the acquisition, preservation and strengthening of health, the ability to work in a team,
correctly defend their point of view, propose new solutions.

GEC4: Ability to write and oral communication in the state language and the language of
international communication; ability to logically correct, reasoned and clearly build oral and written
speech; readiness to use one of the foreign languages

GECS5: Ability to use modern information technologies, manage information using business
application programs; use network computer technologies, databases and application packages in
their subject area

GECS6: To be competent to model financial and economic processes to solve specific problems
GECT: The ability to predict financial and economic data using modern information technologies,
computer technologies, databases and application packages programs in their subject area

BC1: The ability to actually use the state language, the language of international communication
and foreign language in professional activities.

BC2: Ability to understand the basics of economic knowledge, scientific ideas about finance,
economics.

BC3: Ability to professional use of modern equipment, devices, network components, computer
systems (in accordance with the objectives of the program), as well as use the rules of safety,
industrial hygiene, fire safety and labour protection standards.

BC4: Ability to possess skills of using algorithms and programs for calculating parameters of
business processes.

BC5: The ability to use the basic provisions and methods for solving problems, the ability to carry
out project documentation in the software environment of computer graphics for various types of
projects.

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

BC7: The ability to develop information and software information systems based on modern
methods and development tools.

BC8: Ability to find limits, uncover uncertainties; differentiate and integrate basic elementary
functions; investigate functions using differential calculus; apply the methods of differential and
integral calculus in solving applied problems. be able to classify differential equations and apply the
necessary methods to solve these equations; solve linear differential equations of order n and

F-72, Educational program




AO «MYHUTy 8

systems of linear equations with constant coefficients; find the quiescent points of the autonomous
system.

PC1: The ability to create mathematical models using the methods of modern information
technologies

PC2: The ability to model problems of pollution of ecological systems and forecast cause-and-effect
relationships in the ecological system

PC3: The ability to model energetical problems

PC4: The ability to build the problem solution algorithm

PC5: The ability to apply the software programs to solve the problem

PC6: The ability to build 3D visualizations

6. Educational program learning outcomes

LO1: Demonstrate communication skills, initiative and psychological preparedness for work,
including when working in a team and making managerial and technical decisions

LO2: Extract the desired information from various sources, including information flows in real time
LO3: Argue the choice of basic standards, principles and design patterns, methods, tools and
programming languages, including the choice of methods and means of building information
security systems of modern ICT

LO4: Apply research methodology in the field of data science

LO5: Develop and/or use software, hardware, information, mathematical, functional support of
information systems, including algorithms and methods of information security

LOG6: Build a mathematical model of energy problems

LO7: Build 3D visualization

LO8: Apply mathematical models and methods of various processes

LO9: Create mathematical models using the methods of modern information technology

LO10: Solve applied problems of data processing and analysis in order to identify hidden
dependencies in them

LO11: Carry out a comprehensive analysis and analytically summarize the results of scientific
research using modern achievements of science and technology, skills of independent data
collection, study, analysis and generalization.

7. Correlation matrix of learning outcomes of the educational program with the
formed competencies

LO1 LO2 | LO3 [ LO4 [ LO5 | LO6 [ LO7 | LO8 | LO9 | LO10 | LO11
BC1 Vv Vv

BC2 Vv V |V v

BC3 v v v

BC4 Vv V |V %

BC5 Vv Vv Vv Vv %
BC6 Vv Vv % %
BC7 Vv v

BC8 v v [V
PC1 Vv v %

PC2 Vv Vv % v
PC3 v v
PC4 V |V [V v
PC5 Vv Vv Vv v

PC6 v v

F-72, Educational program
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8. Correlation of Learning Outcomes (LO) with Job Functions

Ne | LO

Job functions

1. | LO1

Teaching

Carrying out scientific and methodological work

2. | LO2

Conducting scientific research
Data preparation for use in neural systems

3. | LO3

Teaching

Data preparation for use in neural systems
Design and implementation of systems using machine learning

4. | LO4

Conducting scientific research
Carrying out scientific and methodological work

5. | LOS

Data preparation for use in neural systems
Application of neural networks to solve complex problems in data processing

6. | LOG6

Conducting scientific research
Data preparation for use in neural systems

7. | LO7

Teaching

Conducting scientific research

Data preparation for use in neural systems

8. | LO8

Teaching

Conducting scientific research

Carrying out scientific and methodological work

9. | LO9

Conducting scientific research
Data preparation for use in neural systems
Design and implementation of systems using machine learning

10.| LO10

Management of applications and equipment for computer vision
Design and implementation of systems using machine learning
Application of neural networks to solve complex problems in data processing

11.| LO11

Conducting scientific research
Carrying out scientific and methodological work

9. Table of relationships between competencies, learning outcomes, assessment
methods and criteria

Competencies

Competencies

Name of assessment

of an EP expressed in expected Evaluation criteria
. method
graduate learning outcomes
Basic competencies
Knows the basic concepts of the area under Test
LO2
study
LO3 Knows the basic concepts of the area under Case study
study
Knows the basic concepts of the area under Test
LO8
BC2 study
BCE LO4 Knows how to apply mathematical methods to Workbook
BCS solve various problems
LO5 Knows the basic concepts of the area under Case study
study
Knows the basic concepts of the area under Control work
LO11 study
Knows the basic concepts of the area under Case study
LO9
study
BC3 LO1 Applies acquired knowledge to solve practical Project
BCA problems _ _
BCE LO2 Solve complex problems based on acquired Multi-level tasks and
BC7 knowledge assignments
LO3 Applies acquired knowledge to solve practical Project

F-72, Educational program
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problems
LO5 Applies acquired knowledge Laboratory work
LO6 Applies acquired knowledge to solve practical Project
problems
LO9 Applies acquired knowledge to solve practical Project
problems
LO10 Applies acquired knowledge to solve practical Project
problems
LOI1 Solving complex problems based on acquired Multi-le_vel tasks and
knowledge assignments
Able to present his ideas in a compelling Colloguium
LO1
BC1 manner
LO6 Able to communicate clearly in writing Summary
Basic competencies
LO1 Applies acquired knowledge to solve practical Project
problems
LO3 Applies acquired knowledge to solve practical Project
problems
Applies acquired knowledge to solve practical Project
LO8
PC1 problems
PC3 LO9 Applies acquired knowledge to solve practical Calculation and
PC4 problems graphic work
PC5 LO5 Applies acquired knowledge Laboratory work
Applies acquired knowledge to solve practical Project
LO10
problems
LO11 Applies acquired knowledge to solve practical Project
problems
LO2 Able to present his ideas in a compelling Laboratory work
manner
PC2 LO8 Able to retrieve necessary informatic_)n Colloguium
PCH LO9 Able to present his ideas in a compelling Laboratory work
PC7 manner_ -
LO10 Able to present his ideas in a compelling Laboratory work
manner
LO11 Able to retrieve necessary information Colloguium
PCs LOI1 Able to apply acquired knowledge in the Project

chosen additional educational program

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

Module code / Module name

Module volume
(work intensity)

Learning outcomes

Criteria for
assessing
learning
outcomes

Disciplines forming
the module
Code and Name

BASIC MODULES

BM7502 Humanitarian and

Understands the meaning of world knowledge, analysis evaluation and
comparison of various theoretical concepts in the field of scientific research.
Knows critical analysis of current events.

Works with scientific apparatus and sources.

Knows English as the language of communication in the scientific environment,
sources of information and knowledge bases.

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

History and philosophy
of science

Foreign Language
(professional)

. 20 They are competent in the field of scientific and scientific-pedagogical activity Higher education:
pedagogical module in the conditions of rapid updating and growth of information flows. psychological and
pedagogical
development strategies
Master’s methods of planning and conducting classes, acquires skills of Pedagogical practice
pedagogical communication and assessment of students' academic achievements. Report
Develops the ability to apply modern educational technologies and analyze their P
own teaching activities.
Masters numerical modeling methods and their implementation in Python for Numerical simulations
data analysis and model building. Acquires skills in developing and verifying using Python for DS
numerical algorithms, visualizing results, and solving applied problems in the
field of Data Science.
Studies the architectures of deep neural networks used in computer vision tasks, Deep Learning in
such as classification, segmentation, and object detection. Masters practical computer vision
skills in developing and training models using frameworks (e.g., TensorFlow,
PyTorch) and analyzing the results. Oral interview,
BM7504 Module of computing 15 Gets acquainted with the basics of high-performance computing (HPC) and the testing, report, Introduction to HPC

technologies and scientific activity

principles of parallel programming using MPI. Acquires skills in developing and
running parallel applications for processing big data and modeling in DS tasks.

In-depth studies of the principles of designing, optimizing and scaling relational
and non-relational databases. Masters working with advanced SQL capabilities,
indexing, transactions, as well as modern DBMS, including distributed data
storage systems.

Masters the basics of the PL/SQL programming language in the Oracle 11g
environment, including creating procedures, functions, packages, and triggers.
Acquires skills in data processing and transaction management to automate

midterm control,
semester work

with Mpi for DS

Databases: Advanced

Oracle database 11g:
PLSQL Fundamentals
(Oracle)
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database operations.

Study of types of scientific research, methodology of scientific knowledge,
research, drawing conclusions and findings, writing scientific articles and
conference reports, summarizing the results of research work in a dissertation, its
structure and content.

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

Fundamentals of
research work

Learns the principles of the Bayesian approach to statistical analysis, including
prior and posterior distributions. Masters methods for constructing and
interpreting probabilistic models to analyze uncertainty in data.

Masters methods for analyzing multivariate data, including clustering,
discriminant analysis, component and factor analysis. Apply acquired knowledge
to identify hidden structures and dependencies in complex data sets.

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

Bayesian statistics and
analysis

Applied multivariate
statistical analysis

PROFILING MODULES

Knows mathematical models of liquid and gas dynamics, physics, chemistry,
biology, mechanics, Economics, Finance, which consist mainly of a system of
differential equations, partial differential equations, stochastic equations, random
processes.

Know the theory of machine learning, including discriminant cluster and
regression analysis, and master the skills of practical solutions to data mining
problems.

Oral interview,
testing, report,
midterm
calculation and

Methods of
mathematical modeling

Machine learning 1, 2

PM7501 Neural network module 28 Develops software in the field of machine learning, a mathematical model of a graphic works Problem of neural
neuron. network retraining and
data augmentation
Gains experience in independently conducting scientific research, including Research practice
formulating goals, choosing methods, collecting and analyzing data. Develops
. - . A . AR - Report
skills in critical thinking, presenting scientific results, and preparing
publications.
Can use programming skills to build predictive models, visualize data, and work Python/R for data
with neural networks. analysis
Studies methods of mathematical modeling of enumerative combinatorics . . Mathematical modeling
; . . . . . . Oral interview, -
problems, including recurrence relations, generating functions and inclusion- testing. report of enumerative
PM7503 Mathematical modeling 10 exclusion principles. Masters the application of these methods for analyzing and mi?j'terrrr)l ' combinatorics
and data mining module solving combinatorial problems in various applied areas. .
- — - - P B - calculation and —— -
Studies the principles of developing and applying artificial intelligence systems - Artificial Intelligence
. St . graphic works .
to solve social and humanitarian problems. Masters approaches to creating for Social Good
ethical, fair and sustainable Al solutions in the fields of healthcare, education,
ecology and social support.
PM7502 Applied Atrtificial Masters modern methods of advanced data analysis, including regression Oral interview, | Advanced Data
Intelligence and Scientific 15 models, dimensionality reduction methods, clustering and classification. testing, report, Analysis

Computing module

Acquires skills in processing, interpreting and visualizing complex data sets to

midterm

F-72, Educational program
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extract meaningful insights.

Studies fundamental and applied optimization methods, including gradient,
stochastic and numerical approaches applicable to Data Science problems.
Masters the formulation and solution of optimization problems in the context of
model training, parameter tuning and improving computational efficiency.
Acquires skills in applying optimization algorithms in real data analysis
projects.

Studies methods of mathematical modeling of threats and vulnerabilities in
cybersecurity, including graph theory, probabilistic models and dynamic
systems. Masters approaches to risk analysis, attack modeling and development
of information system protection strategies.

Studies finite difference methods for numerical solution of partial differential
equations, including explicit and implicit schemes. Masters construction,
stability analysis and convergence of difference schemes, as well as their
application in applied problems of mathematical modeling.

calculation and
graphic works

Optimization methods
for DS applications

Mathematical modeling
of cybersecurity

Finite-difference
methods for partial
differential equations

Explores deep learning architectures and algorithms, including convolutional,
recurrent, and transformer neural networks. Learns how to apply these models to
real-world problems, such as image, text, and time series processing, using
modern frameworks.

Learns exploratory data analysis (EDA) techniques, including identifying
patterns, outliers, and hidden structures. Acquires data visualization skills using
modern tools to effectively interpret and present analysis results.

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

Applied Deep Learning

Exploratory data
analysis and
visualization

Studies the application of machine learning methods to solving inverse problems
arising in physics, engineering, and applied mathematics. Masters approaches to
approximating hidden dependencies, reconstructing parameters, and increasing
the stability of solutions using neural networks and regression models.

Studies the principles of parallel computing, including parallelism models,
synchronization, and task distribution. Masters tools and technologies for
developing parallel programs to speed up computations in data processing and
scientific modeling tasks.

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

Machine learning
methods for solving
inverse problems

Parallel computation

Scientific research work

24

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

Can identify the main tasks solved by the IAC.

Knows the mathematical support for the selected task (set of tasks or subsystem)
and software for the selected task (set of tasks or subsystem), organizational and
legal support for the selected task (set of tasks or subsystem). systematization
and analysis of actual materials required for writing a course paper, scientific
report, and internship report.

Report

The research work of a
student, including an
internship and
implementation of
master's thesis

F-72, Educational program
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11. Information about the disciplines of the educational program

Name of
module /
discipline

Brief description of discipline
(30-50 words)

Numb

er of

credit
S

Forme
d
compe
tences
(codes

)

Prer
equis
ites

Post

requ
isite

Basic disciplines
University component

Higher education:
psychological and
pedagogical
development
strategies

The discipline focuses on studying psychological
and pedagogical strategies for the development of
higher  education, as well as forming
competencies in designing and organizing the
educational process. Master’s students will
master modern psychological and pedagogical
approaches to teaching, methods for diagnosing
and assessing students, as well as digital and
inclusive  education  technologies.  Special
attention is given to the development of
pedagogical, research, and communication skills,
as well as the prevention of professional burnout
among educators. Upon completion of the course,
students will be able to develop and implement
effective educational strategies in universities.

LO1

Teac
hing
Pract
ice

Foreign language
(professional)

It is a one-semester practical course that tailors
the English language program to the Master’s
students’ professional/research needs. During the
course the Master’s students will work on an
individual project and a research portfolio. By the
end of the course, students will organize and
present research portfolio.

LO1
LO3

History and
philosophy of
science

The purpose of the discipline is to form the skills
of working with scientific literature; logical,
systemic, and critical thinking skills. The
discipline will study: the main stages of the
development of science; history and philosophy
of science to form a conscious attitude to the
environment and history, the basic principles of
research activities.

LO1

Teaching Practice

The course is aimed at developing master's
students' professional competencies in the field of
teaching. As part of the practice, students master
methods of organizing the educational process,
conduct  classes, develop  methodological
materials and analyze their own teaching
activities.

LO1
LO3

The cycle of basic disciplines
Elective components

Elective courses 1

Numerical
simulations using
Python for DS

The purpose of the course is to study and apply
methods such as the finite difference method, the
pseudospectral method, the method of linear and
spectral elements to the 1D (or 2D) scalar wave
equation, the algorithm of which is written in
Python. The main focus is on illustrating the
fundamental mathematical components of various
numerical methods (e.g. Taylor series, Fourier
series, differentiation, function interpolation,
numerical integration) and how they are
compared.

LO3
LOG6
LO8
LO9

Pytho
n/R
for
Data
Analy
sis

Deep Learning in
computer vision

The purpose of this course is to introduce
undergraduates to computer vision, starting with

LO2
LO4

Mach
ine
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the basics and then moving on to more modern LO10 Learn
models of deep learning. We consider the ing
recognition of images and videos, including
classification and annotation of images, object
recognition and image retrieval, various methods
of object detection, motion estimation, object
tracking in video, recognition of human actions
and, finally, styling the images, editing and
generation of a new image. As part of the course
project, undergraduates will learn how to build a
system of facial recognition and manipulation to
understand the internal mechanics of this
technology, probably the most famous and often
demonstrated in films and TV shows on the
example of computer vision and artificial
intelligence.

The aim of the course is to acquire skills in LO3 Mach
Introduction to parallel programming for high-performance LO6 ine
HPC with Mpi for | computing using Message Transfer Interface LOS8 Learn
DS (MPI) standards and in high-performance data LO9 ing

analytics on computer clusters.

The purpose of the discipline "Database advanced LO4 Datab

course” is the development of students ' LO7 ase

professional skills in the design of relational LO9 Theor

database models, the General principles of LO10 y
Databases: construction and functional features of the main
Advance d. database  management  systems (DBMYS),

presented on the software market, the

construction of information systems based on the

architecture of "client-server" using database

management systems, features of the language

SQL.

This course introduces study about data base LO4 Algor

management systems, actually working with PL LO7 ithms

SQL. Course demonstrates some of the power of LO9 and
Oracle database PL SQL Programming. Students will have some LO10 data
11g: PLSQL common tasks that come up when dealing with struct
Fundamentals structured data. During this course students learn ures
(Oracle) how to create subprograms as procedures and

functions, working with simple and complex data

types, working with cursors, using triggers in

their code.

The study of types of scientific research, the LO4 Resea

methodology of scientific knowledge, research, LO11 rch
Fundamentals of the formation of conclusions and conclusions, meth
research work writing scientific articles and reports at the odolo

conference, summarizing the results of research gy

work in a dissertation, its structure and content.
Elective courses 2

This course will allow undergraduates to develop LO2 Statis

skills in statistics, Bayesian statistics, Bayesian LO8 tics

inference, programming in R. The course covers LO9 for
Bayesian statistics | topics such as Bayesian methods, mixed models LO11 data
and analysis and dynamic linear modeling, which will give analy

undergraduates the skills necessary to perform sis

analysis, engage in forecasting and create

statistical models using real data.

The course describes the basic questions of the LO4 Statis

statistical ~ analysis:  confidence intervals, LO8 tics
Applied hypothesis testing, regression and analysis of LO10 for
multivariate variance. The course also touches on some LO11 data
statistical analysis | modern  methods of regression analysis: analy

regression based on Gaussian processes and sis

F-72, Educational program
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Cycle of profiling disciplines
University components
8. This course focuses on the main types of machine LO2 Linea | Mach
learning tasks — mainly classification, regression LO4 r ine
and clustering. It provides knowledge about the LO10 Algeb | Lear
Machine Learning basic methods of machine Iea_rnlng and their ra ning
1 features,_ teach to assess the qual!ty of_ models — 2
and decide whether the model is suitable for a
specific task. Introduces modern libraries that
implement the discussed models and methods for
assessing their guality.
9. LO7 Mach | Appli
Machi . The purpose of the course is an in-depth study of LO9 ine ed
achine Learning . . .
2 the methom_js of applying machine learning to Learn | Deep
solve practical problems. ingl | Lear
ning
10. The purpose of this course is to study LO7 Nume
approximate methods for solving various applied LO9 rical
Methods of problems. Each method is accompanied by the Meth
mathematical compilation of an algorithm and the development ods
modelling of a software product. Investigation of various
properties of methods based on computational
experiments.
11. The first lesson on neural networks - an LO2 Appli
The problem of introduction to the niche, the path of the LO4 ed
. developer in the field of machine learning, a LO10 Deep
retraining neural . L
networks, data mathematical model pf the neuror.l,.the prmuples !_earn
. of neural network training and training of the first ing
argumentation L
neural network on the example of digit
recognition.
12. | Research The course is aimed at developing the research LO2
Internship skills of master's students. During the internship, LO11
students formulate scientific goals, collect and
analyze data, apply methods of scientific
justification, and prepare materials for
publications and scientific presentations.
Cycle of profiling disciplines
Elective components
13. LO4 Pytho | Num
LO7 n erical
The aim of the course is to acquire programming LO9 progr | Simu
Python/R for skills for building predictive models, data LO10 ammi | lation
analysing data visualization and working with neural networks ng Usin
in Python/R when solving practical problems. g
Pyth
on
14. | Elective courses 3
The aim of the course is to acquire skills in LO1 Math | -
applying the methods of enumerative LO5 emati
Mathematical c_ombinatorics to scientific _research in _vario_us LO6 cal
. fields. The course covers topics such as binomial LO11 Analy
modeling of " ) ; . )
enumerative coeff_|0|ents, the_ I.nC|.USIOn and ex_c!usmn formula, sis
. ; nonlinear repetition: the versatility of Catalan
combinatorics . - .
numbers, generating functions, generating
functions, the Euler generating function for
partitions and the pentagonal formula.
Students will learn and apply advanced artificial LO1 Mach | -
Artificial intelligence techniques for real_social benefits LO4 ine
Intelli f such as healthcare, edL_jcatlon _and Fhe LO5 !_earn
gence for
Social Good environment. The goal of this lesson is to give LO7 ing

students the opportunity to apply these methods
outside the classroom. The class will focus on
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machine learning and deep learning methods,
including regression, reference vector machines
(SVMs), neural networks, convolutional neural
networks (CNNs), and recurrent neural networks
(RNNSs). The course alternates with lectures on
the theory of machine learning and discussions
that will offer students to apply methods in their
areas of social welfare.
15. | Elective courses 4
Undergraduate students will gain a deep LO2 Datab
understanding of parallel processing of massive LO4 ase
data, their research and visualization, as well as LO10 Theor
advanced machine learning and deep learning. y
Understanding the mathematical foundations of
Advanced Data all machine learning algorithms and deep
Analysis learning. A master's degree student can apply
knowledge in practical use cases, justify
architectural solutions, understand the
characteristics of various algorithms, structures
and technologies and how they affect the
performance and scalability of the model.
This course offers an introduction to nonlinear LO3 Neura
mathematical optimization with applications in LO6 |
data science. The theoretical foundation and the LO8 Netw
fundamental algorithms for nonlinear LO9 orks
Optimization optimization are studied and applied to
methods for DS supervised learning models, including nonlinear
applications regression, logistic regression, support vector
machines, and deep neural networks. Students
write their own implementation of the algorithms
in the Python programming language and explore
their performance on realistic data sets.
LO1 Meth
LO5 ods
. . . . LO6 of
Mathematical The aim of the course is to apply mathematical
. . ; LO11 mathe
modeling of modeling methods to solve cybersecurity matic
cybersecurity problems. al
mode
ling
Finite-difference The goal of the course is to give students LO2 Dif_fer
knowledge about finite-difference methods for LO8 ential
methods for . Ao .
o . solving the initial-boundary-value problem posed LO9 equati
partial differential | o o1 ations of parabolic, hyperbolic and elliptic LO11l | on
equations or equations of parabolic, hyper p
types.
16. | Elective courses 5
The purpose of this course is to introduce LO2 Mach
undergraduates to computer vision, starting with LO4 ine
the basics and then moving on to more modern LO8 Learn
models of deep learning. We consider the LO9 ing
recognition of images and videos, including LO10
classification and annotation of images, object LO11

Applied Deep
Learning

recognition and image retrieval, various methods
of object detection, motion estimation, object
tracking in video, recognition of human actions
and, finally, styling the images, editing and
generation of a new image. As part of the course
project, undergraduates will learn how to build a
system of facial recognition and manipulation to
understand the internal mechanics of this
technology, probably the most famous and often
demonstrated in films and TV shows on the
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example of computer vision and artificial
intelligence.

The goal for the course is to emphasise on the LO2 -

tools and techniques of visual business LO5

intelligence to help you make better use of your LO7

valuable information assets. Visualization is a LO9
Exploratory data | tool to explore trends, relationships, confirm LO11
analysis and hypothesis, communicate findings and gain
visualization insight about data. This course will focus on

teaching  participants the principles and

techniques for creating interactive visual

representations from raw data in particular for

quantitative analysis

17. | Elective courses 6

The purpose of the course is to provide students LO4 Mach
Machine learning | with knowledge of methods for solving inverse LO6 ine
methods for and ill-posed problems widely used in practice LO7 Learn
solving inverse and production using machine learning based on LO8 ing
problems mathematical modeling of processes occurring in LO11

the selected area of the object under study.

The purpose of the course is to study the basic LO1 Datab

architecture of the MVS, with two standards LO2 ase
parallel (OpenMP and MPI), the development of parallel LO4 Theor

programs for systems with shared and distributed LO10 y

computation

memory. Using practical examples, the main
structures and ways of distributing work will be
analyzed.
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12. Educational program curriculum (ILiaTonyc)

Number of contact Number of | «F
. hours hours E § . 1.8? )
o> | £ io® 8l S
_ = 3 including: PR -
|29 |3 $382 ¢
c C
Module Module Name in Three Disciplin | Course Name in Three Languages (Kazakh/ | 548 | 5 | 2 = 3 o | £ 2] RS b= 3
Ne Languages (Kazakh / Russian / . - SO | aqn| S 2z 2 o | € 5 5 co3J =
Code . e code Russian / English) O~ gt | o = c | 2| g hld 22T 5 g
English) [a) 50 = Q B 21 < S5 3 3
w|lSgl|°l | < 8 2|1 87 3| w = = 3c 3l 5
O| "=|8|s |5 |£|8¢2|®d |5 |E958 3
= S8 |8 |3|2i2|2 |8 |6:83 &
Fle | = |8/ 81|88 |5 | E§Eg £
g |3|5iE R |E |g8°8 ¢
= c] 8 3
a | s <
1 2 3 4 5 6 7 8 9 10 11 | 12 | 13 1 2 3 4
1 course
1 semester
1 FreutbiMu 3epTTey ®KyMmbICh/ MarucTpaHTThIH FBUIBIMH-3€PTTEY dKYMBICHI, GED | RC 2 60 0 0 0 0 60 15 report, -
Hayuso-uccieoBaresbekas OHBIH 1II{H/Ie TAFBUIBIMIAMA JKOHE MaruCTPIIK diff.offset
pab6ora/ Scientific research work JIMCCEPTALMACHIHBIN OpbIHAanysl / Hayano-
HCCIIE/I0BaTEIIbCKast paboTa MaruCTpaHTa,
RW7001 | Bxirodast IpOXOKICHHE CTAXKUPOBKH U
BBITNOJIHCHUE MaruCTEPCKON TUCCepTaIluu
(HHPM) / The research work of a student,
including an internship and implementation of
master's thesis
2 BM750 | ['ymaHUTapIbIK oHE BD uc 5 150 | 45 30 (15 |0 105 | 15 MT,ET, -
2 e IarOrMKAJIBIK MOIYITb / Tapux oHe FeUIbIM (pusiocodusice! / Uctopust exam
I'ymaHUTapHO-TIEAar OTHYECKUIA SPS7001 | u dunocodus Hayku / History and philosophy
mozxyis/ Humanitarian and of science
pedagogical module
3 BM750 | I'ymaHuTapibIK KoHE . BD ucC 6 180 | 60 30 {30 | O 120 | 15 MT,ET, -
>KOFapbl MEKTCII: IICUXOJIOT UsJIbIK -
2 e IarOrMKAJIBIK MOIYITb / / Hiah exam
I'ymaHUTapHO-TIEAar OTHUECKHUIA SPS7002 | MCAGrOrMKAJIBIK AaMy CTpATCrUsIAPE! Higher
zM / Humanitarian and education: psychological and pedagogical
MOJYIIB! development strategies
pedagogical module
4 PM750 Hel/IPOHILLHi Keninaep Mon}v/m/ MAT750 | Mammmansix oxerry 1/ Maummtoe oGyuenie MD uc 5 150 45 15 130 |0 105 15 MT,ET, -
1 Monynb HEHpOHHBIX ceTeit/ 8 1/ Machine Learning 1 exam
Neural network module 9
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5 PM750 | HefipoHabIK sxeninep MOIyIi/ MAT753 MareMaTHKaIBIK MOJICIBICY/IIH d/icTepi / MD ucC 5 150 45 15 | 30 105 15 MTET,
1 Mopynb HEHPOHHBIX cereit/ 1 MeTo/bl MATEMAaTHIECKOTO MOJICTHPOBAHUSI / exam
Neural network module Methods of mathematical modelling
6 PM750 MaremaTHKaIblK MOJIEIbICY KOHE MD EC 5 150 45 15 | 30 105 15 MT,ET,
3 JepeKTep i Tanaay MoIyi/ exam
Monynp MaTeMaTH4eCKOro MAT750 Hepexrepai tayaay yiid Python/R / Python/R
MOJICJIUPOBAHUS U 6 Juts aHanm3a TaHHbeIX / Python/R for analysing
MHTEJUICKTYaIbHOr0 aHAIIN32a data
nanseix/ Mathematical modeling
and data mining module
7 BM750 | Ecenrey TeXHOIOTHSCHI KoHE DS ymin Python kemerimeHn caHmbIK BD EC 5 150 45 15 | 30 105 15 MTET,
4 FBUIBIMH KbI3MeT Monyni/ Moayne | MAT755 | monensaey / UucneHHOe MOAEIPOBAaHUE C exam
BEIUHCITUTENILHBIX TEXHOJIOTHHA 1 2 ucnons3oBanreM Python mis DS / Numerical
Hay4HO#t aesitenbHOCTH / Module simulations using Python for DS
of computing technologies and MAT752 KoMnbroTep ke3kapacklHAa TEPEH OKBITY /
scientific activity 5 I'ny6okoe 00y4eHHe B KOMIOBIOTEPHOM 3PSHHN
/ Deep Learning in computer vision
MAT754 DS yuria Mpi 6ap HPC-re xipicnie / Beenenue
5 B HPC ¢ Mpi mst DS / Introduction to HPC
with Mpi for DS
MAT750 | Hdepexrep kopsl: XKorapsl qeHreiini / bazer
2 nanHbix: [IponsunyTelii / Databases: Advanced
Oracle database 11g: PLSQL Herizaepi
MAT753 | (Oracle) / baza nannsix Oracle 11g: OcHOBBI
2 PLSQL (Oracle) / Oracle database 11g: PLSQL
Fundamentals (Oracle)
In total for 15t semester: 33 | 990 | 285 |12 | 16 705 | 105
0 5
2 semester
8 FrutbiMu 3epTTey ®KyMbICHY/ MarucTpaHTTbIH FBUIBIMU-3€PTTEY HKYMBICHI, GED | RC 3 90 0 0 0 90 15 report,
HayuHo-uccnenoBarenbckas OHBIH {IIIH/IE TAFBUIBIMIAMA JKOHE MAaruCTPIIK diff.offset
pa6ora/ Scientific research work JIMCCEPTALMACHIHBIH OpbIHAanysl / Hayano-
HCCIIeIOBATEIIbCKasl pab0Ta MarucTpaHTa,
RW7002 | Bxirodast IpOX0KIECHHE CTAXKUPOBKH U
BBINOJHEHUE MarkuCTePCKOi qUCcepTalii
(HUPM) / The research work of a student,
including an internship and implementation of
master's thesis
9 BM750 | I'ymaHUTapIbIK KoHE BD ucC 5 150 | 45 45 105 | 15 MT,ET,
2 TeIarOrMKAIBIK MOIYITh / LAN Iet Timi (koci6u) / HOCTpaHHBIH S3BIK exam
I'yMaHUTapHO-TIEAar OTHUESCKHUIA 7001A (mpodeccuonanbhbiit) / Foreign language
Mmoxyis/ Humanitarian and (professional)
pedagogical module
10 BM750 | I'ymaHUTapIbIK KoHE PP7501 Ienarorukansik Toxipude / [Teqarornueckas BD ucC 4 120 | O 0 0 120 | 15 report
2 e TarOrMKAJIBIK MOJTYITH / mpakruka / Teaching practice
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I'ymanuTapHO-1I€ 1ar OrU4ECKUMA
Moxyis/ Humanitarian and
pedagogical module

11 PM750 HeI/IpOHLII)IKN JKEJep Mon}v/m/ MAT751 | Mammmansik okbiry 2 / Manmmsoe o6ydeHie MD ucC 5 150 45 15 | 30 105 15 MT,ET, MA
1 Mopnynb HeHpOHHBIX ceTeit/ 0 2 / Machine Learning 2 exam T75
Neural network module 9 08
12 BM750 | EcenTey TeXHOIOTHSCH )KOHE BD EC 5 150 | 45 15 | 30 105 15 MT,ET,
4 FBUIBIMH KbI3MET MOIYITi/ Moayib . . exam
9 FoutbIMu-3epTTEY KYMBICBIHBIH HeTi3/1epi /
BBIYUCIIUTENBHBIX TEXHOIOTUH 1 N
Hay«Hoit nesrensrocri / Module RM7502 | OcHOBBI Hay49HO-HCCIIENOBATEIBCKOW pabOTHI /
v : . Fundamentals of research work
of computing technologies and
scientific activity
13 PM750 | Konpganbansl )kacaH sl HHTEUIEKT JepOec TyBIHABLIBI TEHACYIIEp YIIiH aKbIPIIBI MD EC 5 150 45 15 | 30 105 15 MT,ET,
2 JKOHE FBUIBIMH €CeTITeyiiep MOAYIi aiteIpeiMIap amici / KoHeuHo-pa3HOCTHBIC exam
. MAT753 .
/ Monyap ITpukiagHoi 6 METOJIBI ISl YPaBHEHUH B YaCTHBIX
HCKYCCTBEHHBIN HHTEIJICKT U npomsBoankix / Finite-difference methods for
HayuHbIe Beraucienus / PM7502 partial differential equations
Applied Artificial Intelligence and Kubepkayirnci3aikTi MareMaTHKabIK
Scientific Computing module MAT755 | monenbiey / MaTemaruueckoe MOIEIMPOBAHUE
6 kubepbe3onacHocTr / Mathematical modeling
of cybersecurity
DS xoceIMIIIagapbiH OHTaIaHIBIPY daicTepi /
MAT757 o
6 MeTo/1pl OITHMH3ALIUY s TPHIToKeHuit DS /
Optimization methods for DS applications
MAT756 XKorapsr ZICHIeiiIe ACpeKTep/ 3eprrey /
6 IIpoasunyTeiii ananu3 naHHbx / Advanced
Data Analysis
In total for 2" semester: 27 | 810 | 180 | 45 | 13 630 | 90
5
TOTALLY FOR 1%t COURSE: 60 1800 | 465 | 16 | 30 133 | 195
5 0 5
2 course
3 semester
14 FoutbiMu 3epTTey ®KyMbICHY/ MarucTpaHTTbIH FEUIBIMU-3EPTTEY HKYMBICHI, GED | RC 5 150 | O 0 0 150 | 15 report,
HayuHo-uccneoBarenbcxas OHBIH iIIIH/IE TAFBUIBIMIAMA KOHE MAaruCTPIIK diff.offset
pa6ora/ Scientific research work JIACCEPTALMACHIHBIH OpbIHAanysl / Hayano-
HCCIIeIOBATEIIbCKasi pab0Ta MarucTpaHra,
RW7003 | Bxirouast IpOX0KIECHHE CTAXKUPOBKH U
BBITOJTHEHNE MaruCTePCKOi qUCCcepTaliu
(HUPM) / The research work of a student,
including an internship and implementation of
master's thesis
15 PM750 | HeiipoHABIK xemnijep MOmyIti/ HeiipoHabIK xenifiepai Kaita qaibiaaay, MD ucC 5 150 | 45 15 | 30 105 | 15 MT,ET, MA
N 2 MAT750 . N
1 Monynb HEHpOHHBIX ceTeit/ 9 nepektepi kebeiity mpodiemacst / [Ipobnema exam T75
Neural network module nepeo0yJYeHnst HEWPOHHBIX CeTei, 10
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ayrmeHrans qaHHeix / The problem of
retraining neural networks, data argumentation
16 BM750 | EcenTey TeXHOIOTHSCH )KOHE MAT751 Baiiecrik craTicTHKa )oHE Tanay / BD EC 5 150 45 15 | 30 105 15 MT,ET,
4 FBUIBIMH KBI3MET MO/ Momyib 1 BaiiecoBckast cratuctuka n aHaiu3 / Bayesian exam
BBIYUCIIUTENBHBIX TEXHOIOT U 1 statistics and analysis
Hay4HO#t aesitenbHOCTH / Module Kongan6abl Kol eneM/Ii CTaTHCTUKAIIBIK
of computing technologies and MAT750 | tanpmay / IIpuKiIaaHOH MHOTOMEPHBIH
scientific activity 1 craTucTrieckuii anamu3 / Applied multivariate
statistical analysis
17 PM750 | MaremaTHKaIBIK MOJEIIBIEY KIHE Ecenrey koMOMHATOPHKACHIH MaTeMaTHKAIIBIK MD EC 5 150 45 15 | 30 105 15 MTET,
3 JepeKTep/i Taaay MOIyIi/ MAT754 Mozenbaey / MaremaTiuueckoe MOJIeTMpOBaHNE exam
Moynb MaTeMaTH4ecKoro 0 MIePEYNUCITUTEIILHON KOMOHMHATOPUKH /
MOJICITUPOBAHUS 1 Mathematical modeling of enumerative
MHTEJUIEKTYAJILHOTO aHaIN3a combinatorics
naunblx/ Mathematical modeling DNeyMeTTiK UTiNliKKe APHATFAH 5KaCAHIBI
and data mining module MAT754 | unremnekr / VICKYCCTBEHHBINM MHTEIIEKT JUIS
3 coruanpHoro 6inara / Artificial Intelligence for
Social Good
18 PM750 | Konpganbansl )kacaH sl MHTEUIEKT Kepi ecentepai menryaeri ManMHaIIBIK OKBITY MD EC 5 150 45 15 | 30 105 15 MTET,
2 ’KOHe FBUIBIMH ecenteynep moayni | MAT755 | oxicrepi / MeToas!l MalIMHHOTO 00Y4YeHHUS B exam
/ Moaysp IpuknaaHoi 5 peleHusx 0bpaTHbIX 3a1a4 / Machine learning
HCKYCCTBEHHBIN HHTEIICKT U methods for solving inverse problems
Hay4Hble Beraucienus / PM7502 .
Applied Artificial Intelligence and gAAT754 ll;ﬁzigzgil /e;zﬁ%/cg;pigggiﬂme
Scientific Computing module P
19 PM750 | Kompmau6Gainsl sxacanasl uareiuiekr | MAT750 | KonmanGainsr TepeH okpiTy / [IpukinaaHoe MD EC 5 150 | 45 15 | 30 105 | 15 MT,ET,
2 JKOHE FBUIBIMH ecenTeyiep Moayai | 5 riybokoe o0yuenue / Applied Deep Learning exam
/ Monynb TlpukinagHoit .
HCKYCCTBCHHBIH HHTCIICKT 1 Hepexrepai 3EPTTEY JKOHE BH3YaH3aLMA /
MAT753 | UccrenoBarenbCkuii aHaau3 ¥ BU3yalu3alys
HayuHLIC BLIuCeHus / PM7502 4 nanueix / Exploratory data analysis and
Applied Artificial Intelligence and visualization
Scientific Computing module
In total for 3" semester: 30 | 900 | 225 |75 |15 675 | 90
0
4 semester
20 FoutbiMu 3epTTey ®KyMbICHY/ MarucTpaHTTbIH FEUIBIMU-3EPTTEY HKYMBICHI, GED | RC 14 420 | O 0 0 420 | 15 report,
HayuHo-uccnenoBarenbcxas OHBIH {IIIH/IE TAFBUIBIMIAMA KOHE MAaruCTPIIK diff.offset
pa6ora/ Scientific research work JIACCEPTALMACHIHBIH OpbIHAaysl / Hayano-
HCCIIeIOBATENIbCKast pab0Ta MarucTpaHTa,
RW?7008 | Bkmro4as mpOXOKICHHUE CTAKUPOBKH U

BBITIOJIHCHUEC MaFHCTepCKOﬁ JUccepTranuu
(HUPM) / The research work of a student,
including an internship and implementation of
master's thesis
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21 PM750 | HefipoHabIK sxeninep MOIyIi/ . . MD ucC 8 240 0 0 0 0 240 15 report
. % 3eprrey Taxipudeci / HcciaenoBarenbckas
1 Monynb HEHpOHHBIX ceTeit/ PP7504 /R h .
Neural network module npakTuka / Research practice
22 Maructpiiik JuCCepTaLUSIHBI TIpKEY JKOHE 8 240 | O 0 0 0] 240 | 15 Defense
Kopray / OdhopmiieHHE U 3aIIuTa of
MarmcTepckoi aucceprammu / Registration and Master's
defense of a master's thesis Thesis
In total for 4" semester: 30 | 900 | O 0 0 0 900 | 45
TOTALLY FOR 2NP COURSE: 60 1800 | 225 |75 |15 | 0 157 | 135
0 5
TOTALLY: 120 | 3600 | 690 |24 |45 | O 291 | 330
0 0 0
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