
Kazakh Humanitarian-Juridical Innovative University  

Faculty of Information technology and economy 

Deportment of information technology sciences 

 

 

 

 

 

 

7М061-COMPUTER SCIENCE   
 

 

 

 

 

 

THE CATALOGUE OF ELECTIVE  

SUBJECTS 
 

 

Scientific and pedagogical directions 

 

 

year of entry - 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semey, 2021 

 

 

 

 

 



2 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 



3 

 

  

Academic degree: master of science 

by specialty 7M06110 Informatics 

 

№
 p

/p
 

Name of discipline 

Number 

of 

credits 

Prerequisites Postrequisites 

Short description of the content, the 

aims of education, expected results 

(knowledge, abilities, skills, 

competencies) 

Basic disciplines 

Elective courses (EC) 

1 

Methodological basis 
of scientific research 

and experiment 

planning in computer 
science 

5 
World information 

resources 

Object-

oriented 

programming 
in C++, 

Internet and 

multimedia 
technology, 

Cryptology 
 

Aims of study of discipline: to develop a 

conceptual approach to develop software 

and technical systems and complexes; 
development of programs-but-technical 

systems and the introduction of the 

enterprises of the Republic of Kazakhstan. 
Introduction.  

Short maintenance of discipline: General 

information. Familiarity with MathCad. 
The application window. Using formulas 

in MathCad. Plotting in MathCad. Reading 

and writing data. The calculation of 

sample characteristics. Point estimation of 
distribution parameters. Some built-in 

functions of MathCad. The goodness of 

fit. Correlation-tion and regression 
analysis. Predefined variables. Confidence 

interval.  

Expected result: As a result of studying 
the course the students should: a) know: 

One of the main areas of PC applications 

are mathematical and scientific 

calculations. Computational problems 
arising in the modeling of technical 

devices and processes can be divided into 

a number of elementary: calculation of 
integrals, solution of equations, solution of 

differential equations, etc. For such tasks 

already developed solution methods, 

created the mathematical system, available 
for study to students of Junior courses of 

universities. 

1 Basic research 5 
World information 

resources 

Object-

oriented 
analysis and 

design 

examples in 

your C++ app, 
an Interactive 

graphics 

system, 
Encryption 

algorithms 
 

Aims of study of discipline: The aim of 
the course mathematization and 

computerization in practically all areas of 

knowledge requires us to consider 

computer technology as an essential part 
of the fundamental training of the master. 

Short maintenance of discipline: 

The proposed course should help students 
to gain a correct and comprehensive view 

of the possibilities of using computer 

technologies in science and education, to 
teach them how to use computer hardware 

and software in their professional activity. 
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The study of this discipline aims to 

improve the overall culture of the students, 
teach them practical skills in the use of 

computer technology. Various processes 

for creating a software (SW). Technology, 

considering the full life cycle of software 
development project, combining scientific 

approach, a strong base of research and 

have a history of real use and adaptation.  
Expectated result: As a result of studying 

the course students must: know: the full 

life cycle of software development project; 

various processes for creating software to 
be able to: develop objectives for the 

solution of unstructured problems; develop 

a database of research 

2 
Internet and 
multimedia 

technology 

5 

Programming to 

the Internet, 
automation of 

scientific 

research 

Web – 
programming in 

PHP 

Aims of study of discipline: The aim of 

the course examines local and wide area 

networks, topologies, networks, Internet, 

technological and information resources e-
mails. Fundamentals of 

telecommunication systems and network 

technologies, the types of communication 
lines and hardware and software 

components of computer networks 

Short maintenance of discipline: the 
interaction of open systems, media 

technology, language hypertextual HTML 

markup and the PHP language. Designing 

and creating a modern web site, Web 
design and browsers, markup language 

Hyper-text HTML pages, provision of 

access to Web pages, the presentation of 
text on Web pages, view graphics on Web 

pages, Web servers, creation of fixed and 

flexible Web pages, the strategy for the 

development of the Web site, Macromedia 
Flash, features Action Script, appointment 

script, the Clips and the ways in 

ActionScript.  
Expectated result: As a result of studying 

discipline the student should 1) have a 

vision: modern languages web pages; on 
their structure and principles of use; the 

principles of creating and using 

multimedia on web pages, to know and be 

able to use: html, JavaScript, VRML when 
creating web oxbow lakes. 

2 
Interactive graphic 

systems 
5 

Programming to 

the Internet, 

Computer 

technologies in 
science and 

education 

Procedural 

programming in 

PHP 

Aims of study of discipline: The course 

aims to study the performance of a pre-
prepared image, modeling of curves and 

surfaces and spatial curves. The 

representation of spatial curves. The 

tangent to the curve. The main normal and 
binormal to the curve. Normal to the 

surface. 

Short maintenance of discipline: 

The representation of spatial curves. The 
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tangent to the curve. The main normal and 

binormal to the curve. Normal to the 
surface  

Expectated result: should be familiar 

with: programming languages web pages; 

on their structure and management; the 
principles of creating and using 

multimedia on web pages, to know and be 

able to use: HTML, JavaScript 

3 
Technology of object-
oriented analysis and 

design 

5 
Algorithms and 

their complexity 

Design 

technology 
programming 

tools, Interfaces, 

software systems 

Aims of study of discipline: The course 

aims to reveal the concept of object 

oriented-tion analysis and design, 

especially the design, analysis and 
formalization of enterprise systems.  

Short maintenance of discipline: The 

main stages in the development of UML 
and standards. Modern technologies of 

object-oriented analysis and design 

information systems. Functional structure 

of the system; consistency of actions; 
Transfer of information between 

functional processes; Relationships 

between data. 
Expectated result: As a result of studying 

discipline the student should know the 

evolution and brief description of the basic 
approaches to develop information models 

of business systems and business 

processes. To be able to develop a 

graphical notation and the specifics of its 
use in the process of building scalable 

software systems. 

3 

Analysis of 
requirements for 

automated information 

systems 

5 
Programming 

algorithm 

Processing 
multimedia 

tools, Life cycle 

software 

Aims of study of discipline: The aim of 
the course is to teach how to use 

elementary methods of calculations with 

the use of modern information technology. 

Most suitable for this purpose is one of the 
most powerful and effective mathematical 

systems - MathCAD, which occupies a 

special place among the many such 
systems (Matlab, Maple, Mathematica, 

etc.).  

Short maintenance of discipline: The 

course contains information about the 
analysis of the requirements for taking this 

course. Lead-Xia classification 

requirements, analyzed the properties of 
the requirements, discusses the 

methodology, standards, notations, and 

artifacts of the requirements. Elaborates on 
the components of requirements analysis - 

the identification, specification and 

dokumentera-tion, and verification.  

Expectated result: As a result of studying 
discipline the student should know 

automated information systems; principles 

of design of software systems principles of 
software testing. To be able practical use 
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of modern software modern computing. 

 

Main disciplines 

Elective courses (EC) 

1 
Algorithms and their 

complexity 
5 

Algorithms and 

data structure 

Technology of 

object-oriented 

analysis and 
design 

Aims of study of discipline: The goal of 
this course is to study the basic principles 

of construction, function, design methods, 

descriptions of algorithms in natural 

language, supplemented by pseudo-code 
and implementation on the used 

programming language.  

Short maintenance of discipline: 

Fundamental computing algorithms. 

Methods of analysis of algorithms. The 

General solution of a large class of 
recurrence equations. Methods algorithm 

development. Dynamic programming. 

Backtracking. Algorithms of local search. 

Algorithms for external memory. 
Polynomial algorithms. Probabilistic 

algorithms and their analysis. 

Fundamentals of the theory of 
computation. The characteristics of the 

computational complexity.  

Expectated result: Minimum knowledge, 

skills and abilities: to know: fundamental 
computing algorithms; methods of 

analysis of algorithms; the General 

solution of a large class of recursive 
equations; methods of developing 

algorithms; dynamic programming. 

backtracking; algorithms of local search. 

1 

Programming 

algorithm 

 

5 
Algorithms and 

data structure 

Analysis of 

requirements 
for automated 

information 

systems 

Aims of study of discipline: The aim of 
the course the study of fundamental 

computing algorithms, methods, algorithm 

development, data structures, data mining 
algorithm working with dynamic 

structures, graphs. 

Short maintenance of discipline: Data 
formats, data structure. The structure of 

the program. Subroutines, recursion. 

Working with static arrays, methods, 

sorting, searching. Dynamic structures, 
stacks, queue. The concept graph, binary 

trees, tree traversal, graph. 

Expectated result: the minimum 
knowledge, ability and skills: know: the 

formats and structure of data; the general 

solution of a large class of recurrence 
equations; methods of developing 

algorithms; dynamic programming. 

Backtracking; algorithms of local search. 

2 Cryptology 3 

Methodological 
basis of 

scientific 

research and 
experiment 

Writing 
dissertations 

Aims of study of discipline: The aim of 
this course is to familiarize with the latest 

theoretical and methodological and 

technological achievements of domestic 
and foreign cryptoogy, with modern 
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planning in 

computer 
science 

 

methods of scientific research, processing 

and interpretation of experimental data.  
Short maintenance of discipline: 

Objectives and basic concepts of 

cryptology. Basic requirements for 

cryptographic messages. Cryptographic 
techniques. Councils-tion secret keys. 

ciphers models. encrypting with the public 

key. Kriptografiches-Kimi algorithms and 
hash functions. key distribution protocols. 

Special algorithms for protocols.  

Expectated result: As a result of studying 

the discipline master's degree should be 
able to: use the basics-governmental 

cryptographic Report-tions; mathematical 

models cipher text; have a representation-
tion: a cipher cryptanalysis models; on the 

management of private keys. 

2 Encryption algorithms 3 Basic research Thesis work 

Aims of study of discipline: an 

introduction to modern cryptographic 
schemes, together with the use of secret 

types and cryptographic algorithms and 

modes, cryptanalyse ciphers Vigenere. 
Short maintenance of discipline: 

Cryptographic protection without data. 

Types of cryptographic algorithms modes. 
Criminals ciphers Vigenere. The data 

encryption standard. Pseudorandom 

generators Specialnye algorithms for 

protocols. 
Expectated result: be able to: use basic 

cryptographycal methods, protocols, and 

algorithms; know: the structure of 
cryptographic messages; Matematicheskie 

model texts and cipher; have: on the 

cryptanalysis of the cipher models; about 

the management of secret keys 

3 
Object-oriented 

programming in C ++ 
5 

Automation of 
scientific 

research 

Fundamentals 
of computer 

simulation 

Aims of study of discipline: The purpose 

of teaching the discipline "Programming 

in the C++ language" is to study data 
types, operations, operators of the C++ 

programming language, developing 

programs using functions, standard 

modules, programming style, 
programming quality indicators, methods 

of debugging and testing programs, the 

basics of object-oriented oriented 
programming, memory organization and 

addressing, development of programs 

using pointers, features of programming in 
the C++ language.  

Short maintenance of discipline: 

Concepts of programming technology. 

Standard data types. Description of types. 
Constants. Variables. Operations. Control 

statements in C++. Functions. Function 

prototype, description and function call. 
Setting functions with parameters. 
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Recursion. Dynamic Structures in C++. 

Types. dynamic lists. Basic concepts of 
OOP. Class declarations. 

Expectated result: know: the basics of 

programming technology; data types used 

in the C++ language; operations, 
operators, subroutines, standard functions; 

organization of memory and addressing; 

 be able to: from the requirements of the 
task, the necessary data structures; develop 

programs using C++ language tools; 

analyze the work of the created programs 

(testing and debugging 
components); 

own: development of basic structures of 

algorithms; development of programs in 
high-level programming languages; 

implementation and testing of software 

developments. 

3 

Object-oriented 
analysis and design 

examples in Annex C 

++ 

5 

Computer 
technologies in 

science and 

education 

Fundamentals 

of Visual 
Modeling 

 Aims of study of discipline: In the 
course of object-oriented analysis and 

design examples in C ++ application 

development methodology is considered 
an object-oriented environment.  

Short maintenance of discipline: Also in 

the course covers such fundamental 
concepts as "class", "object", etc. 

Management processes, catfish 

programming selection teams and 

planning processes. Basic concepts and 
mechanisms for input protection and 

Execution programs. Basic data types. The 

basic principles of the organization and 
structuring programs. Basic concepts and 

language tools to describe the software 

objects.  

Expectated result: As a result of studying 
the course graduate must: to know: the 

basic elements of the language: data types, 

operators; the possibility of library 
functions-tions, how to create abstract and 

user-defined types, structures, functions, 

etc. able: an algorithm-ized assigned tasks; 
programming tasks of varying complexity; 

assign tasks that require software 

solutions. 

4 
Software design tools 

Technology 
5 

The technology 

of object-
oriented 

analysis and 

design 

Writing 

dissertations 

Aims of study of discipline: Course 
objective: proektirovaneya software 

designs software-tion process, as well as 

the design methodology.  
Short maintenance of discipline: Tasks 

based design tools; domain model; 

Engineering Practice. Technology-

projection tirovanie means of software and 
systems design. Design software-funds. 

The technique is designedtion. Tasks 

based on software tools and design 
systems. In the results-Tate studies should: 
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Know: Principles and technology of 

projection-tirovanie PS; method of 
projection-tirovanie PS; domain model; 

technology is designedtion means soft 

ware-baking and designing systems.  

Expectated result:  be able to: design 
software; to solve problems on the basis of 

design tools. 

4 
Multimedia 

processing technology 

funds 

5 

Analysis of the 

requirements for 
automated 

information 

systems 

Writing 

dissertations 

Aims of study of discipline: The purpose 
of discipline is to train specialist know-

present the main methods and means of 

designing information systems using 

structured and object-oriented approaches.  
Short maintenance of discipline: Tasks 

disciplines are present in theory and 

practical bases of the design of 
information-tional funds; study of the 

structure, processes and models of 

information systems life cycle; learning 

basic models of information systems and 
principles of modeling. Infor-mation 

technology and program-ming. General 

principles of programming. Systematic 
approach and Programming. The concept 

of the information system life cycle. SASE 

technology analysis and the draft-ing.  
Expectated result: As a result of studying 

the course graduate must: to know: the 

concept of information tech-nology and 

programming; the general principles of 
programming; the concept of the life cycle 

of an information system; characterized 

tics-key life cycle of IP processes; Life 
cycle model; features and analysis 

proktirovaniya) be able to: conduct a 

comparative analysis and design SASE 

technology systems; to work with different 
types of charts; to work with the elements 

of graphic notation. 

5 
Fundamentals of 

computer simulation 
5 

Object-oriented 

programming in 

C ++ 

Writing 
dissertations 

Aims of study of discipline: The aim of 
the course to expand the representation-

tion of undergraduates-vanii is modeled as 

a method of scientific knowledge, to 

familiarize with the use of the computer as 
a means of learning and research activities. 

Simulation as a method of cognition. 

Short maintenance of discipline: 

Information models. IMPORTANT-

Chiyah concepts related to mathematical 

modeling. Technology Mathematics 
fashion-lation and its stages. Model-ing 

physical processes. The movement of 

bodies in a medium based on friction. 

Simulation of the motion of celestial 
bodies and charged particles. Oscillatory 

processes. Description of the physical 

processes in the approximation of a 
continuous medium-zhenii Tasks 
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disciplines give modeliroaniya concept; a 

review of the historical development of 
simulation programs; learn the basics of 

working with the program models-tion. 

Expectated result: Minimum knowledge 

and skills: Know: svoytstva modeling and 
classification, to explore the possibilities 

of modern simulation programs perspek-

against of development, software 
perspective. 

5 
Fundamentals of 
Visual Modeling 

5 

Object-oriented 

analysis and 
design examples 

in Annex C ++ 

Writing 
dissertations 

Aims of study of discipline: The aim of 

the course: to teach the knowledge and 

skills to use modern-tion software for 
modeling; introduce effective modeling 

algorithms. 

Short maintenance of discipline: In an 
environment of object-oriented 

programming-tion (Object-Oriented 

development (OOD)) is studied using the 

Unified Modeling Language (UML) 2.0. 
We consider concepts such as abstraction, 

polymorphism, encapsulation, and is 

introduced into the training. As well-
regarded INDICATES basic diagram-ma 

UML 2.0 and its component parts. At the 

end of this course, students will know: 
Basic principles OOD processing; 

abstraction, polymorphism and other 

concepts. Description of the physical 

composition of the class. Introduction to 
Object-tech- nologies, the principles of 

visual modeling, OOD concepts and other 

UML diagrams.  
Expectated result: Minimum knowledge 

and skills: Know: svoytstva modeling and 

classification, to explore the possibilities 

of modern simulation programs perspek-
against of development, software 

perspective. 

6 
Web - programming 

in PHP 

 
 

 

 

 
 

 

 
 

 

 
 

 
 
 

 

5 
 

Internet and 

multimedia 

technologies 

Writing 
dissertations 

Aims of study of discipline: The purpose 
of discipline is to prepare undergraduates 

to-Use vaniyu language PHP to create web 

pages.  

Short maintenance of discipline: Today, 
it is a powerful set of tools, which is 

located on the server and is designed to 

handle a special code. Files created in this 
way are stored and processed on the 

server. Use JavaScrip in the management 

server transmits a special-term program. 
Program-ing software for web masters. 

Choosing a web host. History of PHP. 

Installing PHP. PHP syntax. Features 

PHP. EVyvod on the screen and variable 
PHP. Simple arithmetic and logic 

operations. Cycles. Time and date. Arrays. 

Working with strings. Working with the 
file system. Databases and database. 



11 

 

Introduction to SQL in the use of 

templates in PHP.  
Expectated result: A study of 

undergraduate disciplines should be able 

predstvalyat: Modern Languages web page 

programming; about their structure and 
principles of use. To know: PHP 

possibilities when creating web pages. 

6 

Procedural 

programming in PHP 
5 

Interactive 

graphic system 

Writing 

dissertations 

Aims of study of discipline: To examine 
the programming for the Internet; Show 

main methods of creating applications for 

the global network, starting from the 

simplest HTML - pages and ending with 
the basic principles of construction of 

multi-level systems. Software for web 

masters. 
Short maintenance of discipline: 

Choosing a web host. History of PHP. 

Features PHP. Displays variables and 

PHP. Simple arithmetic and logic 
operations. Cycles. Time and date. Arrays. 

Working with strings. Working with the 

file system. Databases and database. 
Introduction to SQL in the use of 

templates in PHP. The interaction of PHP 

and MuSQL use templates in PHP.  
Expectated result: As a result of studying 

the discipline master's degree must have 

an idea: a modern programming 

languages-tion of web pages; about their 
structure and principles of use to know: 

PHP possibilities when creating web 

pages. 

7 
Interfaces Software 

Systems 
5 

The technology 
of object-

oriented 

analysis and 
design 

Writing 
dissertations 

Aims of study of discipline: The aim of 

the course to teach razrabotyvat and use 

software system. And the training 

principles of the draft-ing of information 
systems and the practical application of 

Nawa-ing software systems engineering in 

solving scientific and engineering 
problems.  

Short maintenance of discipline: The 

human factor in the process of interface 

development. Members as an integrated 
part of the computer systems. Models and 

metaphors. Concepts and relationship. The 

mental model. Properties mental models. 
Mental models of various participants of 

software systems development and use of 

the process. Diversification Katsiya-users. 
diversification criteria. The concept of 

usability. (ISO, Booth, Nielsen). The 

importance of usability testirovation. The 

main methods of usability testing.  
Expectated result: Advantages and 

disadvantages of the methods. 

Interpretation assessments usability 
testing. Know: svoytstva and classification 
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software system interfaces, to explore the 

possibilities of modern software systems, 
software, prospects of development, 

perspek-tives software. Application 

methods. Features of the resulting 

estimates. 

7 
The life cycle of 
software support 

5 

Analysis of the 
requirements for 

automated 

information 

systems 

Writing 
dissertations 

Aims of study of discipline: The aim of 

the course software includes all the 

software steps accordingly considered the 
tasks for specific purposes. 

Short maintenance of discipline: Ways 

to use them. The life cycle of the software 

discussed in several phases. software life 
cycle includes all of the software steps: 

respectively, considered the tasks for 

specific purposes. Ways to use them. The 
life cycle of the software discussed in 

several phases. Separation INDICATES-

regarded in several versions of the 

program cycle.  
Expectated result: As a result of studying 

the course graduate should: a) know the 

life cycle software; ways to use the 
software life cycle; principles and 

technology division of the program cycle; 

b) be able to: work with the software life 
cycle; use of life cycle software when 

solving problems; to make separation of 

the program cycle. 
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LIST  

of elective courses 

 

Form of education: Full-time 

Studying term: 2 years 

 

Name of the discipline 
Code of 

discipline 

Number 

of loans 
Semester 

Basic disciplines 

Elective course  1    
 

Methodological basis of scientific research and experiment 

planning in computer science 
MBSREPP5206 

5 
1 

Basic research BR5206 5 1 

Elective course  2     

Technologies of teaching specialty disciplines TTSD5207 5 2 

Information technologies in teaching ITT5207 5 2 

Elective course  3    

The technology of object-oriented analysis and design TOOAD6208 5 3 

Analysis of requirements for automated information systems ARAIS6208 5 3 

Main disciplines 

Elective course  1    

Algorithms and their complexity ATC5303 5 2 

Programming algorithm PA5303 5 2 

Elective course  2    

Object-oriented programming in C++ OOPC5304 5 2 

Object-oriented analysis and design with examples in 

C++application 
OOADEC5304 

5 
2 

Elective course  3     

Cryptology Cry5305 3 2 

Encryption algorithms EA5305 3 2 

Elective course  4     

Design technology software DTS6306 5 3 

Processing multimedia tools PMT6306 5 3 

Elective course  5     

Modern project management technologies MPMT6307 5 3 

Project management vethods PMV6307 5 3 

Elective course  6     

Web – programming in PHP WPPHP6308 5 3 

Procedural programming in PHP PPPHP6308 5 3 

Elective course  7     

Interfaces of software systems ISS6309 5 3 

The life cycle of the software LCS6309 5 3 
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