XAABIKAPAABIX MEX AYHAPOHbIE

T ﬁsy VHNBEPCHTET
INTERNATIONAL UNVERSITY

W—MM

R e

Faculty of Digital Transformations
Department of Information Systems

APPROVED

Xanbikapanbiy
axnaparTblK

IITU
Mustafina A.K.

EDUCATIONAL PROGRAM 8D06101

«CLEVER SYSTEMS»

CATALOG OF ELECTIVE DISCIPLINES

2023 year of admission

2023

F-71, Kamanoz s1ekmugnvix OUCyunjiuH




AO «MYHT» 2

Catalog of elective disciplines for PhD students of educational program/EP 8D06101«Clever systems» developed on
the basis of the working curriculum of the specialty /8D06101«Clever systems»

Catalog of elective disciplines for PhD students of educational program 8D06101«Clever systems» discussed at the

meeting of the Information Systems department

protocol Ne 5 « 07 » ¢Z 2073.

>
Head of Department ‘%’ Kozhamzharova D.

>

»: f . .
Educational program developers o Naizabayeva L.K..Professor, Doctor of Technical Sciences

% Sinchev B.K., Professor, Doctor of Technical Sciences
Myrzakerimova A.
W .
oy SO

~___AuezovaA.

~__Elle V.

Catalog of elective disciplines for PhD students of educational program 8D06101«Clever systems» approved at a

meeting of the Educational and Methodological Council Of IITU protocol Ne 3 from «/#» 52023

F-71, Kamanoz snekmushuix Oucyuniun



AO « MYHTy 2

1  TERMS AND ABBREVIATIONS
1.1  Educational program - a single set of basic characteristics of education, including goals, results and content

of education, organization of the educational process, methods and methods for their implementation, criteria for
assessing learning outcomes.

The content of the educational program of higher education consists of disciplines of three cycles - general education
disciplines (hereinafter - GED), basic disciplines (hereinafter - BD) and major disciplines (hereinafter - MD).

General education disciplines includes disciplines of the mandatory component (hereinafter — MK), university
component (hereinafter —UK) or elective disciplines (hereinafter — ED). BD and MD include disciplines MK and UK.

1.2 Catalog of elective disciplines (CED) — a systematized annotated list of all disciplines of the elective
component, for the entire period of study, containing their brief description indicating the purpose of the study, brief
content and expected learning outcomes. CED includes prerequisites and postrequisites of each academic discipline.
CED should provide students with the possibility of an alternative choice of elective academic disciplines for the
formation of an individual educational trajectory. Based on the educational program and CED, students develop
individual curricula with the help of advisors.

1.3  Individual Curriculum Plan (ICP) — a curriculum formed for each academic year by students independently
with the help of an advisor based on the educational program and the catalog of elective disciplines and (or) modules;

ICP determines the individual educational trajectory of each student separately. The IEP includes disciplines and
types of educational activities (practices, research/experimental research work, forms of final certification)
mandatory component (hereinafter — MK), university component (hereinafter —UK) or elective disciplines
(hereinafter — ED).

1.4  Advisor — a teacher acting as an academic mentor studying in the relevant educational program, assisting in
choosing a learning path (formation of an individual curriculum) and development of the educational program during
the period of study.

1.5 Mandatory component — a list of compulsory academic disciplines determined by the university
independently for the development of the educational program.

1.6  University component — a list of academic disciplines and the corresponding minimum volumes of academic
credits offered by the university, independently chosen by students in any academic period, taking into account their
prerequisites and postrequisites.

1.7  Elective disciplines — academic disciplines included in the university component and the elective component
within the established academic credits and introduced by educational organizations, reflecting the individual training
of the student, taking into account the specifics of socio-economic development and the needs of a particular region,
established scientific schools.

1.8  Postrequisite — disciplines and (or) modules and other types of educational work, the study of which requires
knowledge, skills, abilities and competencies acquired upon completion of the study of this discipline and (or)
modules;

1.9  Prerequisite — disciplines and (or) modules and other types of educational work containing the knowledge,
skills, abilities and competencies necessary for mastering the studied discipline and (or) modules;

1.10 Competencies — the ability to apply the knowledge, skills and abilities acquired in the process of learning in
professional activities.
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2  ELECTIVE DISCIPLINES
s Th.e c.yc!e of Discipline o s Sem Credi ot
discipline Name of the discipline este Prerequisite
code & ts
1 kypc

1. MD ANLS100 Data Analysis Tools 1 4 «Data analysis»

2 BD ANLS8101 Data mining in IS 1 4 «Statistical data analysis»

3 BD ANLS8102 Big Data Processing 1 4 "Database management

systems", "Machine
learning"

4. MD ANL 8105 | Information retrieval systems | 1 4 Database management

systems , Data analysis

5 MD SFT8100 Actual problems in 1 4 Data mining

‘ forecasting
6. BD SFT8101 Theoretical computer 1 4 "Database Management
engineering Systems", "Programming
Technology", "Decision
Theory", "Software
Engineering"

7. MD SFT8102 Deep learning methods 1 4 "Machine learning",
"Methods of automatic text
processing", "Analysis and
processing of unstructured
data", "Neural networks" »

8. BD SFT8103 Modern management theory | 1 4 «Project management»

3  DESCRIPTION OF ELECTIVE DISCIPLINES
Description
Discipline code ANLS100
Name of the discipline Data Analysis Tools
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author
Prerequisite Data Analysis
Postrequisite Research, Preparation of a PhD dissertation
Purpose The purpose of the course is to study technologies and tools for data analysis,

the formation of skills in the development of data analysis models, the use of
software tools and platforms for data mining.

Brief description of the course

This discipline studies the basic principles, features, technologies, methods,
models and tools for data analysis and evaluation of the effectiveness of
analytics systems. PhD students are exploring the possibilities of analytical
platforms. The course consists of theoretical and practical parts. The practical
part provides for the tasks of analysis, processing, visualization and
interpretation in various subject areas using analytical platforms and tools.

Expected results of the study

-become familiar with the processes and methods of data analysis and data
mining;

-know the main methods of data mining for solving problems of regression,
classification, clustering, forecasting, etc.;

-choose, understand and apply appropriate analytical methods, tools and
platforms for data analysis to solve business problems and support management
decision-making.

-build models, evaluate the quality of the model and the resulting solutions;
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-analyze and interpret output data (graphs, tables, models, etc.)
-adapt existing developments in the field of data analysis to specific conditions

and research objectives.

Description
Discipline code ANLS8101
Name of the discipline Data mining in IS
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author
Prerequisite «Statistical data analysis»
Postrequisite Preparation of a PhD dissertation
Purpose — formation of an idea among PhD students about the types of tasks that arise

in the field of data mining .
— study of the main approaches and algorithms for solving data analysis
problems and the features of their application to solving real problems.
— acquisition by PhD students of the skill to identify, formalize and
successfully solve practical problems of data analysis that arise in the course
of their professional activities.
— obtaining practical skills in working with existing data analysis software
packages.

Brief description of the course

The course studies classification, modeling and forecasting methods based on the
use of decision trees, artificial neural networks, genetic algorithms, evolutionary
programming, associative memory, fuzzy logic. PhD students will study methods
of data analysis, including statistical methods: descriptive analysis, correlation
and regression analysis, factor analysis, analysis of variance, component
analysis, discriminant analysis, time series analysis, survival analysis,
relationship analysis.

Expected results of the study

Know: Basic concepts; classification tasks; regression tasks; forecasting tasks;
clustering problems; tasks of determining relationships; sequence analysis;
deviation analysis. Be able to: apply software products of the following classes:
specialized "boxed" software products for intellectual analysis; mathematical
packages; spreadsheets (and various kinds of add-ons over them); tools
integrated into database management systems (DBMS); other software products.
Have skills: building econometric models, objects, phenomena and processes;
build standard theoretical models and algorithms based on the description of
situations, analyze and meaningfully interpret the results obtained.

Description
Discipline code ANLS8102
Name of the discipline Big data processing
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author Naizabayeva L.K., professor
Prerequisite Database management systems, Machine learning
Postrequisite Research, Preparation of a PhD dissertation
Purpose The goal of the course is to introduce PhD students to data mining and machine

learning algorithms for analyzing very large amounts of data or big data.
MapReduce and NoSQL systems will be used as tools/standards to create
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parallel algorithms capable of processing very large amounts of data.

Brief description of the course

Course methods of storing data, effectively analyze them and extract business
and socially relevant information. This course introduces PhD students to
several key IT technologies that they can use to manipulate, store and analyze
big data. The course covers MapReduce methods for parallel processing and
Hadoop, an open source framework that allows us to cheaply and efficiently
implement MapReduce in web tasks. PhD students will be able to develop
highly scalable systems that can receive, store and analyze large amounts of
unstructured data in batch and/or real-time.

Expected results of the study

Knowledge of the basic concepts of big data management and analytics to
create parallel algorithms capable of processing very large amounts of data. Be
skilled in the analysis of very large amounts of data. understand, use and create
practical systems for analyzing and managing big data. provide a basic
understanding of the issues and challenges associated with massive online
repository systems, knowledge of current practices to meet the needs of such a
system, and an indication of current research approaches that are likely to
inform tomorrow's decisions.

Description
Discipline code ANL 8105
Name of the discipline Information retrieval systems
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author Serbin V.V., candidate of technical science
Prerequisite Database management systems , Data analysis
Postrequisite Research, Preparation of a PhD dissertation
Purpose Key course topics include document presentation, document indexing and

retrieval, and search evaluation. Particular attention is paid to the application
of IR theories and practices to web indexing and web search engines. In
particular, this course will help doctoral students identify the main theories
and tools of analysis as they are applied to information retrieval to develop an
understanding of the problems and opportunities of existing IR systems
examine and evaluate various search algorithms and systems apply various
methods of indexing, matching, organizing and evaluating IR problems to be
course of current experimental and theoretical studies of IR.

Brief description of the course

This course will cover search engine technologies that play an important role
in any data mining applications that use text data for two reasons. First,
although the source data can be large, relatively small subsets of the data are
often relevant, and a search engine is an important tool for quickly
discovering a small subset of relevant text data in a large text. Second, search
engines need analysts to interpret any patterns found in the data, allowing
them to explore the relevant underlying text data. PhD students will study the
basic concepts, principles of text search underlying search engines.

Expected results of the study

identify the tasks of information retrieval, web search and classification, as
well as the differences between them;

understand the basic concepts, problems and strategies used in IR, in
particular the search models currently in use.

develop strategies suitable for specific search and classification situations and
recognize the limitations of these strategies;

understand (the reasons for) the assessment strategies developed for the
covered tasks.
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Description
Discipline code SFT8100
Name of the discipline Actual problems in forecasting
Credits (ESTS) 4
Course, Semester 1.1
Department Information systems
Author
Prerequisite Data mining
Postrequisite Research, Preparation of a PhD dissertation
Purpose The purpose of the course: is to acquire by PhD students the skills to use the

acquired knowledge in solving the problems of forecasting socio-economic
processes, the formation of a culture of scientific justification for making
managerial decisions. Using the acquired skills in practical activities based on
predictive information, as the basis for a preliminary assessment of the
consequences of decisions made, the formation of PhD students' knowledge in
the field of applying models and forecasting methods to various practical
problems.

Brief description of the course

In this discipline, PhD students study the basic principles, construction features
and scope of predictive models. The course provides a detailed overview and
description of the classification and clustering of forecasting, and focuses on the
practical problems involved in forecasting. PhD students will implement
predictive models using Python and machine learning, as well as implement
innovative engineering projects to develop predictive models for various purposes
using modern design methods. In the process of learning activities, software
implementation of predictive models is carried out to solve practical problems
from various fields of application.

Expected results of the study

At the end of the course, the PhD student will receive the following learning
outcomes:

» conduct an analysis of the subject area;

« conduct a comparative analysis of the subject area and determine the tasks for
which it is advisable to use forecasting methods; determine the purpose, choose
methods and tools for building predictive models;

* be able to analyze socially significant problems and processes taking place in
society and predict their possible development in the future.

analyze and meaningfully interpret the results obtained with their further
application in scientific research.

Description
Discipline code SFT8101
Name of the discipline Theoretical computer engineering
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author Sinchev B.K.,professor
Prerequisite "Database Management Systems", "Programming Technology", "Decision
Theory", "Software Engineering"
Postrequisite Research, Preparation of a PhD dissertation
Purpose Formation and development of general and professional competencies of a PhD

student in the field of "Theoretical Computer Engineering", who will be able to
provide solutions to complex problems and practical problems of designing,
building and configuring computer systems, use and implement computer
engineering technologies.
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Brief description of the course

The course is a challenging introduction to the basic ideas of theoretical
computer engineering. In the course, PhD students will become familiar with the
most important areas and tools of modern computer engineering, along with the
theory of algorithms, which includes the development and analysis of
computational procedures; and complexity theory, which includes attempts to
prove that there are no efficient algorithms in certain cases, and which
investigates a classification system for computational problems. Time, memory,
randomness, and concurrency are typical measures of computational cost. The
course covers propositional logic, Turing machines and computability, finite
automata, Godel's theorems, efficient algorithms and reducibility, NP-
completeness, P versus NP problems, decision trees and other specific
computational models, power of randomness, cryptography and one-way
functions, computational learning theories, interactive evidence and quantum
computing and the physical limits of computing. .

Expected results of the study

Know: big data processing methods; principles of design and application of
modern computer systems; principles of design and application of intelligent
systems; principles of object-oriented programming; features of functioning of
hybrid computer systems; features of building system software for the purpose of
optimal organization of computing processes; computer-aided design systems for
computer systems; fundamentals of the theory of experiment planning;
algorithmic and other methods of computer modeling; modern technologies for
creating software systems;.

Description
Discipline code SFT8102
Name of the discipline Deep learning methods
Credits (ESTS) 4
Course, Semester 1,1
Department Information systems
Author Pashenko G.N.,assoc. proffesor.
Prerequisite "Machine learning", "Methods of automatic text processing", "Analysis and
processing of unstructured data", "Neural networks" »
Postrequisite Preparation of a PhD dissertation
Purpose The purpose of the discipline is to master the principles of building neural

networks by a PhD student, gaining knowledge of all types of neural
networks and the skills to apply them in various tasks, gaining knowledge in
the field of modern models of artificial neural networks, methods of their
application for solutions to practical problems.

Brief description of the course

The course covers deep learning methods, training and deployment of
neural networks. During the training, PhD students will experiment with
data, training parameters, neural network structure and other parameters to
improve the performance and capabilities of neural networks, and deploy
neural networks to solve real-world problems. Upon completion of the
course, students will be able to solve their own problems using deep
learning algorithms.

Expected results of the study

At the end of the course, the PhD student will receive the following
learning outcomes:

- to analyze the subject area and determine the tasks for which it is
advisable to use the mechanism of artificial neural networks;

- choose methods and tools for building artificial neural networks;

- analyze the computational capabilities of classical types of neural
networks;

- have knowledge in the field of modern models of artificial neural
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networks;
- apply various methods for solving practical problems using neural
networks;
Description
Discipline code SFT8103
Name of the discipline Modern management theory
Credits (ESTS) 4
Course, Semester 1.1
Department Information systems
Author
Prerequisite Project managementy
Postrequisite
Purpose To form a scientific understanding of management as a science, art and a

specific type of human activity, the stages and ways of its formation and
development in the Republic of Kazakhstan and abroad, as well as to form
basic practical skills in the field of modern management. To study the basic
concepts and approaches to managing an organization, developed by science
and management practice both abroad and in our country, to form a modern
managerial outlook, thinking, skills in making and implementing
managerial decisions.

Brief description of the course

Management theory is an applied scientific discipline that uses the results of
research and development in other branches of science. The management
theory course is connected with a number of humanitarian, general
professional and special disciplines. The development of management
theory takes place in close interaction with such scientific disciplines as:
philosophy, sociology, organization theory, psychology, management,
personnel management and many others. At the same time, the results of
scientific research in the field of management theory are used in such
disciplines as the public administration system, municipal management,
personnel management, etc.

Expected results of the study

- the basic laws of management, their requirements, forms of their
manifestation and use in the management of the organization;

« fundamental principles of management, forms of their implementation and
directions of development;

« principles of goal setting, types and methods of planning

» the essence and content of management, its features, goals, objectives and
functions;

« understand, analyze and justify the relationship between the main concepts
and categories of management theory; ¢ analyze the external and internal
environment of the organization, identify its key elements and evaluate their
impact on the organization; * organize team interaction to solve managerial
problems
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