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 1 TERMS AND ABBREVIATIONS  

1. 1 Academic program is a single set of basic characteristics of education, including goals, results and 

content of training, the organization of educational process, ways and methods for their implementation and 

criteria for assessing learning outcomes.  

The content of academic program of higher education consists of three cycles of disciplines - general 
education disciplines (hereinafter - GED), basic disciplines (hereinafter - BD) and core disciplines 

(hereinafter - CD).  

The cycle of GED includes disciplines of the compulsory component (hereinafter - CC), the university 
component (hereinafter - UC) and (or) the component of choice (hereinafter - COC). BD and CD include 

disciplines of UC and COC.  

1. 2 Catalogue of elective disciplines (CED) is a systematic annotated list of all COC disciplines, for the 
entire training period, containing a brief description indicating the purpose of study, a summary of main 

sections and expected learning outcomes. СED reflects the prerequisites and postrequisites of each academic 

discipline. It should provide the students with the possibility of an alternative choice of elective disciplines 

for the formation of an individual educational trajectory.  

On the basis of academic program and CED, the students develop individual curricula with the help of 

advisers.  

1. 3 Individual curriculum (IC) is a curriculum formed by the students independently with the help of an 
adviser for each academic year on the basis of the academic program, the catalogue of elective disciplines or 

modules;  

IC defines an individual educational trajectory of each student separately. It includes disciplines and types of 
educational activities (internship, experimental research, forms of final certification) of the compulsory 

component (CC), the university component (UC) and the component of choice (COC).  

1. 4 Advisor is a teacher who performs the functions of an academic mentor of a student (according to 
the appropriate academic program), and assists in choosing a learning path (creating an individual curriculum) 

and mastering the academic program during the training period.  

1. 5 The university component is a list of compulsory educational disciplines determined by the university 

independently for the mastering of the academic program.  

1. 6 The component of choice is a list of academic disciplines and the corresponding minimum amounts 

of academic credits offered by the university and independently chosen by students in any academic period, 

taking into account their prerequisites and postrequisites.  

1. 7 Elective disciplines are educational disciplines that are a part of the university component and the 

component of choice in the framework of established academic credits, introduced by organizations of 
education reflecting the individual preparation of students and taking into account the specifics of socio-

economic development, the needs of a particular region and established scientific schools.  

1. 8 Postrequisites are the disciplines and (or) modules and other types of academic work, the study of 
which requires knowledge, skills and competencies acquired at the end of the study of this discipline and (or) 

modules;  

1. 9 Prerequisites are the disciplines and (or) modules and other types of educational work containing 
knowledge, abilities, skills and competencies necessary for the mastering of the studied discipline and (or) 

modules;  

1. 10 Competencies are the ability of the practical use of acquired knowledge and skills in professional 

activities.  
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 2 ELECTIVE DISCIPLINES 

№ Cycle 

of 

discipli

ne 

Code of 

discipline  
Name of  discipline Semester 

Number of 

credits 
Prerequisites 

1 year 

1 BD 
IADvIS 7201 

Intelligent data analysis 

of IS 

1 5 None 

2 BD 
TKI 7202 

Theoretical Computer 
Engineering 

1 3 None 

3 BD 
STU 7202 

Modern management 

theory 

1 5 None 

4 BD 
MTP 7203 

Multi-agent programming 
technology 

1 5 None 

5 BD 
IRS 7203 

Information retrieval 

systems 

1 5 None 

6 CD 
APF 7301 

Actual problems in 
forecasting 

1 5 None 

7 CD AMBDP 

7302 

Analysis Methods and 

Big Data Processing 

1 5 None 

8 CD DLM 7303 Deep learning methods 1 3 None 

 3 DESCRIPTION OF ELECTIVE DISCIPLINES  

Description of discipline  

Code of discipline IADvIS 7201 

Name of  discipline Intelligent data analysis of IS 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Naizabayeva Lyazat, Associate Professor. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 

The discipline "Data Mining in IP" has as its goal: 

- the formation of doctoral students ideas about the types of tasks, 

emerging in the field of data mining. 
- the study of the main approaches and algorithms for solving data 

analysis problems and the features of their application to solving real 

problems. 
- Doctoral students gain the skills to identify, formalize and 

successfully solve practical problems of data analysis that arise in the 

process of their professional activities. 

- gaining practical skills in working with existing software packages 
for data analysis. 

Brief course description (main 

sections) 

This course outlines the basis of data analysis methods such as methods 

of classification, modeling and forecasting, based on the use of 
decision trees, artificial neural networks, genetic algorithms, 

evolutionary programming, associative memory, fuzzy logic. Students 

will learn data analysis methods including statistical methods: 

descriptive analysis, correlation and regression analysis, factor 
analysis, variance analysis, component analysis, discriminant analysis, 

time series analysis, survival analysis, link analysis. It will help them 

to obtain some a priori notions about the analyzed data. One of the 
most important purposes of data analysis methods is to visualize the 

results of calculations (visualization). 
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The complexity and variety of the Intelligent data analysis methods 

require the creation of specialized end-user tools for solving typical 
problems of information analysis in specific areas. Because these tools 

are used in complex multi-functional decision support systems, they 

must be easily integrated into such systems.  
Intelligent data analysis systems are used in research and education, 

law enforcement, production, health care and many other areas. 

Particularly broadly, the Intelligent data analysis technology is used in 

business applications. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 

competencies acquired by 
students)  

 

After completing this course, students will be able to: 

1. analyze and apply following: classification tasks; regression 

problems; prediction tasks; clustering tasks; the task of defining 
relationships; sequence analysis; analysis of deviations. 

2. apply the software products of the following classes: specialized 

"boxed" software products for intellectual analysis; mathematical 

packages; electronic tables (and various kinds of configurations and 
superstructures over them); tools integrated into database management 

systems (DBMS); other software products. 

3. construct the econometric models, objects, phenomena and processes; 
4. build the standard theoretical models and algorithms based on the 

description of situations, as well as to analyze and interpret the results 

in a meaningful way. 

5. enhance an ability to understand the task by gaining detailed 
knowledge of paradigms and programming methodologies, features of 

programming languages for general and special purposes, the most 

widely used programming tools. 

 

Description of discipline  

Code of discipline TKI 7202 

Name of  discipline Theoretical Computer Engineering 

Number of credits (ESTS) 3 

Course, semester 1 

Department  Information Systems 

Course author (s) Sinchev Bakhtgerei Kuspanovich, Professor, д.т.н. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 

The formation and development of general and professional 

competencies for a doctoral candidate in the field of “Theoretical 
Computer Engineering”, who will be able to provide solutions to 

complex problems and practical problems in the design, construction 

and configuration of computer systems, use and implement computer 
engineering technologies. 

Brief course description (main 

sections) 

This course provides a challenging introduction to some of the central 

ideas of theoretical computer science. It attempts to present a vision of 

"computer science beyond computers": that is, CS as a set of 
mathematical tools for understanding complex systems such as 

universes and minds. Beginning in antiquity- with Euclid's algorithm 

and other ancient examples of computational thinking - the course will 
progress rapidly through propositional logic, Turing machines and 

computability, finite automata, Gödel's theorems, efficient algorithms 

and reducibility, NP-completeness, the P versus NP problem, decision 
trees and other concrete computational models, the power of 

randomness, cryptography and one-way functions, computational 

theories of learning, interactive proofs, and quantum computing and 

the physical limits of computation. 
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Expected Learning Outcomes 

(knowledge, abilities, skills and 
competencies acquired by 

students)  

 

By the end of the course, the students will obtain following learning 

outcomes: 
1. to analyze and carry out the classification of types of information; 

2. to conduct a comparative analysis of the ways of forming analog and 

discrete forms of information; 
3. compare the main approaches to the presentation of various types of 

information; 

4. analyze and use forecast information as the basis for a preliminary 

assessment of the consequences of decisions; 
5. analyze and substantively interpret the results obtained with their 

further application in scientific research. 

 

Description of discipline  

Code of discipline STU 7202 

Name of  discipline Modern management theory 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Kuandykov Abu Abdikadyrovich, Professor, д.т.н. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 

The purpose of this course is to study the fundamentals of the theory 

of management of material objects and technological processes, the 

principles of organization, functioning and design of technical and 
information management systems in material production. 

Brief course description (main 

sections) 

Modern management theory occupies one of the leading places in the 

technical sciences and at the same time belongs to one of the branches 

of applied mathematics, which is closely related to computer 
technology. Control theory based on mathematical models allows you 

to study dynamic processes in automatic systems, to establish the 

structure and parameters of the components of the system to give the 
real control process the desired properties and specified quality. It is 

the foundation for special disciplines that solve the problems of 

automation of management and control of technological processes, 
design of monitoring systems and regulators, automatic monitoring of 

production and the environment, the creation of automatic machines 

and robotic systems. 

 The subject of this course is the foundations of the theory of 
management of material objects and technological processes, the 

principles of organization, functioning and design of technical and 

information management systems in material production. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 

competencies acquired by 

students)  
 

After completing this course, students will be able to: 

1. to know modern approaches and methods of constructing automation 

systems and control of complex dynamic objects with distributed 

parameters in various conditions of their operation with an incomplete 
amount of information about managed objects; 

2. to apply modern methods of synthesis of structures and algorithms of 

controlled systems, study control systems of complex objects taking into 
account the real qualitative features of their operation modes, apply the 

apparatus of expert systems, robust systems, group control systems, 

fuzzy systems, neural systems; 
3. own an arsenal of analytical methods for studying complex control 

systems using modern information technologies and standard software 

for analysis and synthesis, apparatus of expert systems, robust systems, 
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group control systems, multi-mode control systems, fuzzy control 

systems, neural control systems. 

 

Description of discipline  

Code of discipline MAP 7203 

Name of  discipline Multi-agent programming technology 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Kuandykov Abu Abdikadyrovich, Professor, д.т.н. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 
The purpose of the discipline is the development by a doctoral student 
of the skills to implement various multi-agent intelligent systems using 

modern development tools. 

Brief course description (main 

sections) 

The essence of the discipline is the obtaining of knowledge in the 

theoretical and technical aspects of multi-agent intelligent systems. For 

these purposes, the lecture part of the course covers the following: the 
concept of a system approach to the organization of intelligent agent 

systems, the classification of organizations of agents, the architecture 

of agents, the algebraic models of multi-agent systems, and the creation 

of multi-agent systems. In the practical part of the discipline, emphasis 
is placed on the development of agent technologies, as well as on the 

implementation of distributed agent management mechanisms with aid 

of JADE and machine learning methods. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 

competencies acquired by 

students)  
 

By the end of the course, the students will obtain following learning 

outcomes: 

1. classify agents and interpret artificial intelligence agents, to be 

competent in the theory of agents; 
2. build the architecture of agents, the algebraic models of multi-agent 

systems; 

3. apply ontology of multi-agent systems, models of agent cooperation, 
agent activity and modeling, communication in multi-agent systems; 

4. carry out the analysis of intelligent multi-agent systems; 

5. conduct design and creation of agent systems and also to manage 
them; 

6. implement mechanisms of communication of intelligent agents, to 

organize the work of agents on different platforms. 

 

Description of discipline  

Code of discipline IRS 7203 

Name of  discipline Information retrieval systems 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Satybaldiyeva Ryskhan Zhakanovna, Associate professor, Candidate 
of Technical Sciences. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 

The aim of the discipline is the study by the doctoral student of the 

basic concepts, principles and basic methods of text search, which 
underlies the search engines. 
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Brief course description (main 

sections) 

Recent years have seen a dramatic growth of natural language text data, 

including web pages, news articles, scientific literature, emails, 
enterprise documents, and social media such as blog articles, forum 

posts, product reviews, and tweets. Text data are unique in that they 

are usually generated directly by humans rather than a computer 
system or sensors, and are thus especially valuable for discovering 

knowledge about people’s opinions and preferences, in addition to 

many other kinds of knowledge that we encode in text.  

This course will cover search engine technologies, which play an 
important role in any data mining applications involving text data for 

two reasons. First, while the raw data may be large for any particular 

problem, it is often a relatively small subset of the data that are 
relevant, and a search engine is an essential tool for quickly 

discovering a small subset of relevant text data in a large text 

collection. Second, search engines are needed to help analysts interpret 
any patterns discovered in the data by allowing them to examine the 

relevant original text data to make sense of any discovered pattern. You 

will learn the basic concepts, principles, and the major techniques in 

text retrieval, which is the underlying science of search engines. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 

competencies acquired by 

students)  
 

After completing this course, students will be able to: 

1. define the tasks of information retrieval, web search and 

classification, and the differences between them; 

2. describe the main concepts, challenges and strategies used in IR, in 
particular the retrieval models currently used; 

3. describe the architecture and requirements of a basic web crawler;  

4. apply various indexing, matching, organizing, and evaluating 
methods to IR problems; 

5. assess algorithms for constructing the inverted index from a text 

collection and scalable and distributed algorithms that can be applied to 
very large collections; 

6. measure the extent to which a document matches a query, or the score 

of a document for a query. 

 

Description of discipline  

Code of discipline APF 7301 

Name of  discipline Actual problems in forecasting 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Duisebekova Kulanda Seitbekovna, Associate Professor, к.ф.-м.н., 
доцент 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 
discipline 

The aim of the discipline is the development by a doctoral student of 

the analysis of the subject area using the methods and models of 

forecasting in different tasks 

Brief course description (main 

sections) 

In this discipline, students study the basic principles, the features of the 

construction and the scope of usage of the forecast models. It provides 

a detailed overview and description of classification and clustering of 
forecasting, as well as it focuses on practical problems solved in 

forecasting.For this purpose students will implement predictive 

models, using Python and machine learning method, as well as they 
will implement innovative engineering projects for the development of 

forecast models for various purposes using modern design methods. In 
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the process of learning activities, software implementation of 

predictive models is carried out in order to solve practical problems 
from various fields of application. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 

competencies acquired by 
students)  

 

By the end of the course, the students will obtain following learning 

outcomes: 

1. Carry out the analysis of the subject area and determine the tasks for 
which it is expedient to use the methods and models of forecasting in 

economic, technical and technological problems; 

2. Determine the purpose; choose methods and tools for building 
forecasting models;  

3. The ability to analyze socially significant problems and processes 

occurring in society and predict their possible future development.  
4. Use forecast information as the basis for a preliminary assessment of 

the consequences of decisions taken. 

5. To build standard theoretical and econometric models based on the 

description of economic processes and phenomena; to analyze and 
substantively interpret the results. 

 

Description of discipline  

Code of discipline AMBDP 7302 

Name of  discipline Analysis Methods and Big Data Processing 

Number of credits (ESTS) 5 

Course, semester 1 

Department  Information Systems 

Course author (s) Moldagulova A.N., PhD, ассоц.профессор 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 
discipline 

The aim of the discipline is the development by a doctoral student of 
skills in developing systems with a high degree of scalability, which 

can receive, store and analyze large volumes of unstructured data in 

batch mode and / or in real time 

Brief course description (main 

sections) 

The recent explosion of social media and the computerization of every 

aspect of economic activity resulted in creation of large volumes of 

mostly unstructured data: web logs, videos, speech recordings, 

photographs, e-mails, Tweets, and similar. In a parallel development, 
computers keep getting ever more powerful and storage ever cheaper. 

Today, we have the ability to reliably and cheaply store huge volumes 

of data, efficiently analyze them, and extract business and socially 
relevant information. This course introduces you to several key IT 

technologies that you will be able to use to manipulate, store, and 

analyze big data. We will look at the basic tools for statistical analysis, 
R, and a few key methods used in Machine Learning. We will review 

MapReduce techniques for parallel processing and Hadoop, an open 

source framework that allow us to cheaply and efficiently implement 

MapReduce on internet scale problems. We will spend considerable 
time mastering Spark, a memory based evolution of Hadoop. We will 

touch on related tools that provide SQL-like access to unstructured data 

like Hive. Students will gain the ability to design highly scalable 
systems that can accept, store, and analyze large volumes of 

unstructured data in batch mode and/or real time. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 
competencies acquired by 

students)  

 

By the end of the course the students will be able to do the following 

relative to a wide range of topics: 
1. analyze  and demonstrate the knowledge of  the fundamental concepts 

of Big Data management and analytics; 

2. create parallel algorithms that can process very large amounts of data; 
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3. analyze very large amounts of data; 

4. analyze  and store data in Hadoop;  
5. deploy Hadoop; 

6. administer Hadoop. 

 

Description of discipline  

Code of discipline DLM 7303 

Name of  discipline Deep learning methods 

Number of credits (ESTS) 3 

Course, semester 1 

Department  Information Systems 

Course author (s) Pachshenko Galina Nikolayevna,Associate professor, Candidate of 

Technical Sciences. 

Prerequisites None 

Postrequisites preparation of PhD thesis 

The aim of study of a 

discipline 

The aim of the discipline is to master the principles of building neural 

networks by a doctoral candidate, gain knowledge about all types of 
neural networks and their skills in various tasks, gain knowledge in the 

field of modern models of artificial neural networks, and how to use 

them to solve practical problems. 

Brief course description (main 
sections) 

The course "Neural networks and their application in practical tasks" 
is a prospective discipline for the 1st-year doctoral students. During 

the study of this discipline, the principles of creating neural networks, 

types of neural networks and applications for various tasks are studied. 
As a result of  the discipline, the doctoral student will receive 

knowledge in the field of modern models of artificial neural networks, 

learn the methods of using them to solve practical problems. The 

doctoral student will have to carry out innovative engineering projects 
for the development and software for various purposes using modern 

design methods, advanced experience in the development of 

competitive products. The doctoral student will be able to set tasks and 
develop algorithms for their solution for the implementation of 

software implementations of neural networks in order to solve practical 

different problems. In this discipline, a detailed review and description 
of the most important methods for neural networks training of different 

structures, as well as practical tasks, solved by these networks is given. 

Expected Learning Outcomes 

(knowledge, abilities, skills and 
competencies acquired by 

students)  

 

By the end of the course the doctoral students will be able to do the 

following relative to a wide range of topics: 
1. To identify types of artificial neural networks 

2. To compare and contrast the different ways for solving  problems 

using neural networks 
3. To analyze and solve practical tasks using neural networks and create 

program. 

 


