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Introduction 
1.  Scope
Designed for the implementation of bachelors training by educational program (hereinafter - EP) code "6B06130 – Computer engineering and software" in RSE on right of economic management "M.Auezov South Kazakhstan State University" of RK MES.
2. Regulatory documents

1..Education Act of the Republic of Kazakhstan (as amended and supplemented on 07/04/2018);

2. Standard rules for the operation of educational organizations implementing educational programs of higher and (or) postgraduate education, approved by order of the Minister of Education and Science of the Republic of Kazakhstan from October 30, 2018 № 595 (registered with the Ministry of Justice of the Republic of Kazakhstan on October 31, 2018 № 17657);

3. State obligatory standards of higher and postgraduate education, approved by order of the Minister of Education and Science of the Republic of Kazakhstan, October 31, 2018 № 604;
4. The rules for the organization of educational process on credit technology education, approved by order of the Minister of Education and Science of the Republic of Kazakhstan on April 20, 2011 № 152 as amended and supplemented of October 12, 2018 № 563
5. Sectoral qualifications framework, approved by the Minutes of the Session of the Sectoral Commission in the field of information, informatization, communications and telecommunications on December 20, 2016 № 1.
6. Professional standards. Appendix № 5 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" №171 on July 17, 2017 Professional Standard "Software Development".
7. Professional standards. Appendix № 28 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" №259 on Decemder 24, 2019 Professional Standard "Testing multimedia applications (including computer games)".
8. Professional standards. Appendix № 26 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" №259 on December 24, 2019 Professional Standard "Graphic and multimedia design development".

9. Professional standards. Appendix № 9 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" №171 on July 17, 2017 Professional Standard " Database administration".

10. Professional standards. Appendix № 43 to the Order of the Deputy Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" №259 on December 24, 2019 Professional Standard " Software developers and specialists in testing, WEB and multimedia applications".
3 The concept of the educational program

The goal of the educational program is coordinated with the mission of the university and is aimed at preparing the intellectual elite of the country with advanced entrepreneurial skills, fluent in three languages, demonstrating conceptual, analytical and logical thinking skills, creative approach in professional activities, able to work in national and international teams,  lifelong learning strategy.
The educational program is harmonized with the 6th level of the National Qualifications Framework of the Republic of Kazakhstan, with Dublin descriptors, 1st cycle of the Qualification Framework of the European Higher Education Area. (A Framework for Qualification of the European Higher Education Area), also with Level 6 of the European Qualification Framework for Lifelong Education (The European Qualification Framework for Lifelong Learning).
The educational program is focused on professional and social order through the formation of professional competencies related to the necessary types of research, practical and entrepreneurial activities, adjusted to meet the requirements of stakeholders.
The uniqueness of the bachelor study program 6B06130 – Computer engineering and software is determined by the fact that the study program is designed to meet international standards for training specialists and is aimed at stimulating students' innovative activities in the field of ICT with the possibility of teaching in three languages ​​and individual educational trajectory based on close cooperation between science and education industries, through active involvement in applied research activities based on real employers' enterprises with variable methodology and emphasis on engineering and analytical activities, which will allow to form a new “smart” economy based on knowledge and ICT technologies in the country.
The training is provided by a strong teaching staff, including Professor A. M. Brener, a member of the TOP-30 leading scientists of the Republic of Kazakhstan, professors who have won research grants and the title “The Best Teacher of the Republic of Kazakhstan”, senior lecturers, highly qualified teachers, selflessly devoted and loving work.
The educational program aims to achieve learning outcomes through the organization of educational process using the principles of Bologna process, student-centered learning, accessibility and inclusion.
Program learning outcomes are achieved through the following training events:

- classroom training: lectures, seminars, practical and laboratory classes - held in the light of innovative learning technologies, the use of the latest achievements of science, technology and information systems;

- extracurricular training: independent work of the student, including under the guidance of a teacher, individual counseling;

- conducting professional practices, implementation of course and diploma works (projects).
The university has taken measures to maintain academic integrity and academic freedom, protection from any kind of intolerance and discrimination against students.

The quality of EP is ensured by the involvement of stakeholders in its development and evaluation, systematic monitoring and review of its content.
4. Entry Requirements
Established according to the Model Rules for admission to studies in educational organizations that implement educational programs of higher and postgraduate education by order MES RK №600 on 10.31.2018
1. EDUCATION PROGRAMME PASSPORT 
1.1 The purpose and objectives of education program by specialty 6B06130 – Computer engineering and software:

Training during the training period of practice-oriented, stable in the labor market, multilingual IT specialists for relevant areas of science, industry, technology on the basis of a competence-based approach of fundamental education, which allows solving the problems of digitalization of the economy.
EP Objectives:

 - formation of socially responsible behavior in society, an understanding of the significance of professional ethical norms and adherence to these norms;

- providing basic undergraduate training that allows you to continue learning throughout life, to successfully adapt to changing conditions throughout their professional career;

- providing conditions for acquiring a high general intellectual level of development, mastering literate and developed speech, a culture of thinking and the skills of scientific organization of work in the field of information and communication technologies;

- creation of conditions for intellectual, physical, spiritual, aesthetic development to ensure the possibility of their employment in the specialty or continuing education at subsequent levels of education.
1.2 List of qualifications and positions

The graduate of this EP is awarded the degree of "Bachelor of Engineering and Technology in the specialty Computer Engineering and Software".

Bachelors in the specialty 6B06130 - Computer Engineering and Software can hold primary positions as a software engineer, programmer, software maintenance specialist, software designer without qualifying work experience in accordance with the qualification requirements of the Qualification directory of managers, specialists and other employees, approved by order of the Minister of Labor and social protection of the population of the Republic of Kazakhstan on December 30, 2020 № 553.

1.3 Qualification characteristics of the educational program graduate

1.3.1 Scope of professional activity
The scope of professional activity of graduates are public and private enterprises and organizations that develop, implement, use computers and software information and communication systems in various fields of economic activity. 

The field of professional activity of graduates is the research, development, testing, implementation and maintenance of information and communication systems.
1.3.2 Objects of professional activity

The objects of professional activity of graduates who have mastered the undergraduate program in the direction of - Information and communication technologies are information processes, computer systems for information processing and management, technologies, systems and networks, their instrumental (program, technical, organizational) software, methods and methods of design, production and operating information and communication systems
1.3.3 Subjects of professional activity
Subjects of professional activity of the bachelor are:
- computers, complexes, systems and networks;
- computer systems for information processing and management;
- computer-aided design systems;
- software of computer equipment and information systems (programs, software systems and information systems).
1.3.4 Types of professional activity
A bachelor by specialty 6B06130 - Computer Engineering and Software can perform the following professional activities:

- analysis of software requirements for information and communication systems

- design software and hardware for information and communication systems;

- operation of operating systems and operation of information and communication systems;

- software implementation of development systems tasks;

- administration of systems and computer networks;

- testing software systems;

- maintenance, technical support of software systems;

- integration of software modules and software components;
- provision of software and hardware protection;

- commercialization of ICT services.
2. EP learning outcomes 

Graduate:
PO1 Demonstrates the ability to communicate in written, oral and electronic languages in the state, Russian, and English languages in a professional environment and society;

PO2 Demonstrates natural science, mathematical, socio-economic, engineering knowledge and practices methods of mathematical, structural analysis, modeling and forecasting, experimental research skills in his professional activity;

PO3 Analyzes the requirements for the design of software and hardware systems, computer networks, databases, web applications, security conditions of information and communication systems and coordinates the development of technical specifications;

PO4 Explains the choice of the main standards, principles and design patterns, methods, tools of programming languages for software development, network components, software applications based on system analysis, modern ICT tools;

PO5 It is able to transform software requirements into an architecture that defines the structure of software and hardware and the composition of its components, describes these components and the interfaces between them, for their subsequent coding and testing in modern programming languages;

PO6 Applies methods and tools for developing software interfaces, database models, organization and structuring of data and computing processes, principles of information and network security in accordance with the principles of optimality;

PO7 He knows the methods of constructing algorithms, the software lifecycle, uses the tools and tools of modern programming languages with standard sets of libraries, object programming in different environments and the specifics of implementing multitasking in the software development process, the principles of operation and functionality of intelligent systems, as well as the rules for updating software versions and migrating databases to new platforms;

PO8 Manages the process of writing code (programming) based on optimal data structures, settings of development tools, implementation of tasks in programming languages and performs testing and debugging of source code, maintenance of system and application software of information and communication systems and networks;

PO9 Performs the integration of software components based on the procedures for assembling software modules and converting (converting) data, evaluating the software program code for compliance with the required quality criteria;

PO10 Has the skills to develop instructions for working with programs, design documentation of software and database software interfaces and determines the possibility of using and adapts ready-made software products;

PO11 Demonstrates creative thinking, organization and entrepreneurial qualities, skills of working within a team at all stages of design and implementation, finds solutions to problems using logical, systematic and consistent approaches.
3 COMPETENCES OF EP GRADUATE
3.1 Successful completion of training in EP contribute to the formation of the following competences of a graduate:
· core competencies (CC)

· professional competencies (PC).  

Core competencies:

(КК1)  in the field of native language
- the ability to express and understand concepts, thoughts, feelings, facts and opinions in the field of music education in written and oral forms (listening, speaking, reading and writing), as well as interact linguistically and creatively in a variety of social and cultural contexts: during study, at work, at home and at leisure;
(КК2)  in the field of foreign languages
- ability to master basic communication skills in a foreign language - understanding, expressing and interpreting concepts, facts and opinions in the professional field, both verbally and in writing (listening, speaking, reading, writing) in the relevant range of social and cultural contexts, mastering skills mediation and intercultural understanding; 
(КК3) fundamental mathematical, scientific and technical training
- the ability and willingness to apply educational potential, experience and personal qualities acquired during the study of mathematical, natural science, technical disciplines at the university, to determine ways of monitoring and evaluating the solution of professional problems, the development of mathematical and natural science thinking; 
(КК4)computer 
- the ability to confidently and critically use modern information and digital technologies for work, leisure and communications, mastering the skills of using, restoring, evaluating, storing, producing, presenting and exchanging information through a computer, communicating and participating in collaborating networks using the Internet for professional activities;
 КК5 social 
- the ability to own social and ethical values ​​based on public opinion, traditions, customs, norms and to be guided by them in their professional activities; know the cultures of the peoples of Kazakhstan and abide by their traditions; observe the basics of the legal system and legislation of Kazakhstan, know the trends of social development of society; be able to adequately navigate in various social situations; be able to find compromises, relate your opinion with the opinion of the team; own business ethics, ethical and legal standards of conduct; strive for professional and personal growth; work in a team, correctly defend their point of view, propose new solutions; demonstrate tolerance towards other individuals;
КК6 economic, managerial and entrepreneurial
- the ability to know and understand the goals and methods of state regulation of the economy, the role of the public sector in the economy; master the basics of economic knowledge; possess the skills of critical thinking, interpretation, creativity analysis, drawing conclusions, evaluation; manage projects to achieve professional goals, manage staff, demonstrate entrepreneurial skills.
КК7  additional competencies
- possesses critical thinking skills, has creativity and an active life position; makes professional decisions in conditions of uncertainty and risk.
КК8 additional competencies 
- shows personal competencies of organization, initiative, responsibility, analytical thinking, planning, result orientation, choice of methods of physical education and health promotion, adaptation to new economic, social, cultural situations.
Professional competencies:
PC1- Identifies and applies software design methodologies (software), programming tools, evaluates software functionality using methods of mathematical modeling and simulation of processes and systems, mathematical logic, information theory and probability theory of their formalization based on standards, principles, patterns;
PC2 - Able to analyze and select algorithms, programming language, data structures, methods and evaluation criteria in the development of software and hardware modules of information and communication systems and use them in practice to obtain an adequate result, taking into account economic efficiency and the required quality criteria;
PC3 - Demonstrates the knowledge and ability to perform the procedures for assembling software modules and software components into a software product in modern operating systems and language programming environments, to test and debug
program code, describe interfaces at the level of inter modular interactions,
selects the method of updating, restoring the operating system and interacting with the environment;
PC4 - Applies the theory of information, coding for practical tasks, has the skills to solve and implement special organizational, software and hardware means of protecting information, implements the policy of protecting information and communication systems;
PC5 - Analyzes and applies methods for synthesizing electronic circuits, calculates elements of digital devices taking into account current development trends and architecture, organization of computing processes, systems and networks, distinguishes between the logical and physical structure of computer networks and the rules of network interaction;
PC6 - Able to make decisions when developing programs in relevant areas: Big Data, web applications, mobile technologies, artificial intelligence, high-performance computing and intelligent systems and networks;
PC7 - Possesses the skills to design and apply in practice database schemas, typical databases, data structuring, development of complex SQL queries and applies methods for optimizing queries, storing and reading data from a DBMS (transactions, isolation levels, indices);
PC8 - Selects methods, programming technologies, principles of transferring software to another object programmable environment and software health check tools, applies logic programming algorithms, utilities and is able to develop C ++, C # application programs for later use;
PC9 - Demonstrates skills of working in graphical software environments, analyzing and evaluating mobile application architecture, using Internet technologies, protocol knowledge, program controllers;
PC10 - Able to take responsibility for the result in the implementation of the information system software, for its safety and the safety of others, customization for a specific user, to carry out strategic project management;
3.2 Matrix of correlation of EP learning outcomes in general with modules formed by competencies 
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4. SUMMARY TABLE REFLECTING THE VOLUME ASSIMILATED CREDITS OF EDUCATION PROGRAM MODULES 
	Course of Study
	Semester
	The number of mastered modules
	The number of studied disciplines
	Number of KZ credits 
	Total hours
	Total KZ credits
exam
	The number of

	
	
	
	ОК
	UC
	CC
	Theoretical training
	Educational practice
	Industrial practice
	Final   examination
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	Total
	     14

	915

	114

	223
	     200

	8
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	  7200

	240

	41
	111



5. Information about disciplines
	Module name
	Cycle
	UC/CC
	Component Name
	Brief course description
(in 30-50 word)
	Number of credits
	Formed  РО (codes)

	Module of the social science
	GED
	OC
	Contemporary History of Kazakhstan
	The classifications of the conceptual foundations of the national history, the origins, the continuity of the Kazakh statehood and the actual problems of the history of modern Kazakhstan are considered. The article characterizes the activity of the national intelligentsia in the formation of the ideology of the liberation movement and the stages of socio-economic modernization of Kazakhstan. The question of creating a democratic State governed by the rule of law is formulated. Application of knowledge to assess the contribution of the First President to the theory and practice of public administration.
	5
	РО1, РО2, РО3

	
	GED
	OC
	Philosophy
	The basics of the emergence of philosophy are considered, the peculiarities of the emergence of the culture of thinking are revealed, the concepts of "philosophy" "worldview", the essence and content of the concepts of "being", "consciousness"are revealed. The correlation of the concepts of "cognition" and "creativity" is considered, the essence and content of the category of philosophy of freedom are revealed; skills of identifying the essence of a philosophical problem, critical thinking, skills of studying philosophical aspects, problems of practice and cognition are developed.
	5
	РО1, РО2, РО3

	Module of socio-political knowledge
	GED
	OC
	Social and Political Studies
	The theories of sociology, the social structure and stratification of society are studied, the role and place of politics in society is explained, the main stages of the formation and development of political science, including youth policy, the role of politics in the system of public life are considered, the essence of the state is revealed, the relationship between the state and civil society is revealed. The skills of sociological research, analysis of socio-political information are being developed.
	4
	РО1, РО2, РО3

	
	GED
	OC
	Cultural Studies and Psychology
	The basics of the morphology of culture are studied, the characteristic of the anatomy of culture is given and its semiotic character is revealed, the ideas about the archaic culture on the territory of ancient Kazakhstan are given, the main stages of the formation of the Kazakh culture are considered, the essence of the Kazakh culture in the context of modern world processes is revealed and the idea of the basics of the cultural policy of Kazakhstan is given.
	4
	РО1, РО2, РО3

	Socio-ethnic development module
	GED
	HSC
	Ecosystem and Law
	The main ecological concepts and laws of the functioning of natural systems, the problems of ecology with its main sections, which are used in various fields of practical activity, are considered. The author studies the legislative and legal bases in the field of safety and environmental protection, the safety requirements of technical regulations in the field of professional activity.
	5
	РО2, РО3,

РО6

	
	BD
	EC
	Actual Problems and Modernization of Public Consciousness
	The current problems of science and education, spiritual revival within the framework of the implementation of the main directions of the "Rukhanizhangyru" Program are considered. The authors study: mechanisms for protecting the economic interests of Kazakhstan in the context of social modernization; prospects for the development of IT in science, education and practice within the framework of the State Program "Digital Kazakhstan-2020". Practical experience and knowledge are used to solve urgent problems of modernity, patriotism and ideological, spiritual guidelines in modern society.
	3


	РО1,

РО2,

РО11

	
	
	
	Abay Study
	The work of Abai Kunanbayev, the artistic values of individual works of the poet are considered, their meanings and roles in the education of the future generation are revealed, and ideas about the development of Abai studies as a whole are formed. Practical skills are used for comparison and classification, scientific analysis and evaluation of literary and artistic works of Abai Kunanbayev.
	
	

	
	
	
	Mukhtar Study
	The article considers the life, work, biography in the context of the work of M. O. Auezov. The review of the creative laboratory of the writer is conducted; the perception of M. O. Auezov as the creator of the science of Abai studies, a researcher of the zhyr "Manas", a prominent public figure. Practical skills are used to analyze the literary heritage of M. Auezov in world and Eastern literature. Feelings of patriotism and love for the motherland are instilled.
	
	

	Communication and Physical Education module
	GED
	OC
	Kazakh (Russian) language
	The article considers cognitive and communicative activity in the Russian (Kazakh) language in the spheres of interpersonal, social, and intercultural communication. Instilling the skills of discussing ethical, cultural, socially significant norms in discussions, the ability to work in a team, interaction in a team, flexibility, creativity. Development of practical skills in interpreting text information, explaining their style and genre specifics in various spheres of communication.
	10
	РО1, РО4, РО9,

РО11

	
	GED
	OC
	Foreign Language
	The main phonetic, lexical and grammatical features of the studied foreign language are considered, which allow using it as a means of personal and professional communication. Knowledge of oral and written foreign language communication is formed in accordance with their field of activity. They apply general and basic terminology in the professional field.
	10
	РО1, РО3,

РО5,

РО10

	
	GED
	OC
	Physical training
	The article considers the social significance of physical culture and its role in the development of personality and preparation for professional activity; methods of control, assessment of physical development and fitness. The use of acquired knowledge and skills in practical activities to improve performance, preserve and strengthen health, prepare for professional and creative activities to form a healthy lifestyle.
	8
	РО1

	
	BD
	HSC
	Professional Kazakh (Russian) Language
	Development of skills of extracting the necessary information from the text, its interpretation in educational and professional communication. Development of the ability to establish contacts at a professional level, competently build communications based on the goals and situation of communication. Instilling the ability to creativity, innovation, collegiality in the process of building a program of speech behavior in the Russian (Kazakh) language in the field of professional communication.
	3
	РО1, РО4, РО9,

РО11

	
	BD
	HSC
	Professionally Oriented Foreign Language
	The article considers the technologies of a professionally-oriented foreign language for the use of knowledge of a foreign language in the process of studying other university subjects, foreign-language competencies are used in further professional activities.
	3
	РО1, РО3,

РО5,

РО10

	
	GED
	OC
	Information and Communication Technologies (in English)
	Knowledge of computer systems, software. Development of skills in using information resources for searching and storing information, working with spreadsheets, working with databases. Application of methods and means of information protection; design and creation of websites, multimedia presentations. Skills in using e-government and electronic textbooks, various cloud-based mobile technologies, SMART technology management.
	5
	РО2, РО3, РО9

	Fundamentals of Mathematical and Natural Sciences
	BD
	HSC
	Physics
	The laws of classical and modern physics, modern scientific equipment and methods of physical research, techniques of modern physical experiment are considered. The degree of reliability of the results of theoretical and experimental studies is evaluated; an experiment is planned and its results are processed. The acquired knowledge is used to solve specific problems from various fields of physics: mechanics, thermodynamics and molecular physics, electrodynamics, optics, etc.
	4
	РО2, РО3,

РО10

	
	BD
	HSC
	Algebra and geometry
	The basic fundamental concepts of linear algebra and analytical geometry are considered, such as: vectors, matrices and operations on them, determinants, systems of linear algebraic equations, complex numbers, limits, a straight line on a plane, a plane and a straight line in space, canonical equations and the general theory of lines and surfaces of the second order.
	4
	РО2, РО3,

РО10

	
	BD
	HSC
	Mathematical Analysis
	The main fundamental concepts of mathematical analysis are considered: differential calculus of functions of one real variable, indefinite integrals and the use of integration methods, definite integrals and their implementation in geometry, mechanics and physics.
	4
	РО2, РО3,

РО10

	
	BD
	EC
	Applied Algorithm Theory
	Studies the basic knowledge of the theory of algorithms, teaches the rational and effective use of the acquired knowledge in solving practical problems; Allows you to master the mathematical apparatus of the theory of algorithms, methods of proving statements in this field, skills of algorithmization of problems. Promotes: solving problems of a theoretical, applied nature from various sections of the theory of algorithms, proving statements, building models of objects, concepts.
	4
	РО2, РО7,

РО8

	
	
	
	Graph Theory
	Considers the basic concepts of graph theory, methods, algorithms for solving problems on graphs, methods for studying various types of objects and substructures in graphs, as well as a number of classical problems on graphs and networks, with a description of algorithms for solving them, an analysis of the complexity of algorithms. Implement standard schemes for constructing algorithms on graphs, apply them to the programming languages used.
	
	

	
	BD
	EC
	Probability Theory and Mathematical Statistics
	The main types of asymptotic results of probability theory, relationships and conditions of applicability of various asymptotic results are considered. Practical skills of calculating the main numerical characteristics are used in solving applied problems. 
	4
	РО2, РО3,

РО10

	
	
	
	Applied Mathematical Statistics
	The basic concepts of mathematical statistics, the theory of complex systems, methods in the nonlinear dynamics of complex systems are considered. Practical skills are used in solving problems of system modeling and programming.
	
	

	
	BD
	EC
	Mathematical Logic
	Provides basic knowledge on the main sections of mathematical logic; to form knowledge, skills, skills of using the basic concepts of mathematical logic, methods of solving problems and proving statements in this area. Solve problems from various sections of mathematical logic, build truth tables, conjunctive, disjunctive normal forms, write down predicate logic formulas, prove various statements, draw conclusions. Apply the laws of mathematical logic in the design of digital circuits.
	4
	РО2,

РО4

	
	
	
	Modal Logic
	Considers the logical foundations of knowledge representation and reasoning modeling, touches on modern research directions in this area. Systematization of the main algorithms for modeling reasoning in modern systems; generalization of the basic principles of logical approaches to the representation of knowledge, devices of logical inference systems; construction of models of subject areas using logical languages.
	
	

	Programming Bases
	BD
	HSC
	Algorithmic and programming
	He studies the software tools of a personal computer, mastering the basics of algorithmization of tasks, techniques, programming methods based on modern programming technologies using an algorithmic language-Python, practical application of these basics for solving problems of various classes. Allows you to identify, analyze and structure data. Develop programs, debug, test. Use programming technologies and methods in subsequent educational activities.
	5
	РО4,

РО7,

РО8

	
	BD
	EC
	Theoretical Fundamentals of Informatics
	Considers problems in the field of IT technology, software; ideas about the theoretical sections of computer science. Definition of the fundamental concepts of information theory, digital automata, algorithms, etc. ; When performing laboratory work, apply methods for evaluating the complexity and effectiveness of algorithms, information modeling methodology; describe the features of the main structures of algorithms and implement them in the chosen programming language.
	5
	РО4,

РО7,

РО8

	
	
	
	Content and Language Integrated Learning
	Provides knowledge in the field of programming of the basics of the specialty disciplines necessary for subsequent training and creativity in English during the study of the discipline. Expansion of communication abilities based on the use of information technology tools. Development of skills to use information resources and software and hardware.
	
	РО1,

РО2,

РО4

	
	BD
	EC
	Introduction to the Specialty
	Forms: ideas about the development of algorithms, the basics of programming sufficient for the study of other disciplines of the specialty and used in further professional activities. Systematizes the basic concepts, principles of algorithm development, application of knowledge on program development for various types of algorithms. Allows you to master programming skills using modern tools; independently debug and test the developed program.
	4
	РО4,

РО7,

РО8

	
	
	
	Fundamentals of Academic Writing
	Russian Russian and foreign languages Expand the communicative competence in the field of using the state, Russian and foreign languages in relation to the academic sphere; forms the skills of pragmatic thinking on the materials of the state, Russian and foreign languages, the ability to analyze the variant units of the language and competently choose the right unit depending on the goals and conditions of communication.
	
	

	
	BD
	HSC
	Educational Practice
	It consolidates the obtained theoretical knowledge about the basic schemes of algorithms and practical skills in the development of algorithms and their programming. Types of information processes, sources and receivers of information; Acquisition of skills in creating information objects, for registration of work results, formation of accounting documentation; Use of automated office management systems; Develops skills of working in a team, compliance with ethical and social norms.
	2
	РО3,

РО4,

РО9

	
	BD
	EC
	Technologies of Programming
	Study of the main provisions of programming technology; definition of modern technical, software, technological solutions used in software development. Program design taking into account each stage of the program life cycle from design to implementation, maintenance. Use of practical design tools, development of various types of software, including on the basis of OOP; develop program documents, conformity assessment.
	5
	РО4,

РО7,

РО9

	
	
	
	Algorithms and Data Structures
	Considers data representation structures of various complexity (arrays, lists, hash tables, trees, stacks, queues), the ability to use them, systematize their internal organization. Forms the skills of an informed choice of algorithms for processing structures, a method for storing data and processing large amounts of information, which can make this solution effective and competitive. Allows you to formalize the description and develop optimal algorithms for solving the tasks.
	
	РО3,

РО4,

РО7,

РО8

	
	BD
	HSC
	Industrial practice 1
	It consolidates the knowledge of theoretical training, the acquisition of practical skills in analyzing computer system programming technologies, adaptation to the labor market, future work related to software design and development. Definition of technical requirements taking into account the functions performed by information and communication systems, justification of a rational software architecture. Acquisition of practical skills in the analysis of information flows of the subject area, the development of standard information objects.
	4
	РО3,

РО4,

РО8,

РО9

	Instruments of Aplication Integration
	BD
	EC
	Systemic Programming
	Features and modern achievements in the field of system programming, development of Windows/ Linux applications are considered; Mastering the basics of system programming, technologies for creating file system management applications, processes, asynchronous I / O. Development of programs and projects covering system programming issues using Win32/64 /Linux functions.
	4
	РО4,

РО9,

РО10

	
	
	
	Linux Operating System
	It helps to gain knowledge and ideas about the services provided by modern operating systems, their capabilities, limitations, and methods of implementing these services. Provides information about the boot procedure of a PC-compatible computer, disk partitions, disk access networks, TCP/IP network settings, security practices. Introduces you to the administration of the Linux OS, the Unix family. Deploy and configure Linux OS in various hardware configurations.
	
	

	
	ChD
	EC
	Programming Language Java
	Knowledge of the capabilities of the Java programming language and the programming systems that use it. Knowledge of the skills of creating software projects; techniques for developing application programs in Java. Design, development of an application in the Java language; development of applets; use of graphical interface elements; use of the acquired knowledge to create application programs in the Java language in various subject areas.
	4
	РО4,

РО8,

РО9

	
	
	
	Programming Languages Php and Perl
	Provides an overview of modern means of implementing Web servers based on various systems, considering client-server technologies as the main areas of application of the PHP, Perl language. Learning the basics of syntax, control constructs in PHP, Perl. Study of built-in functions and solving practical problems with their help. Implementation of the interaction of languages with the MySQL database server.
	
	

	Theory of management and economical-effectiveness
	BD
	EC
	Linear and Nonlinear Programming
	Introduces the basic concepts of linear and nonlinear programming; general formulation of mathematical programming problems, dynamic programming. Analysis of the problem statement for the choice of solutions; using the model, get the result, interpret it in meaningful terms of the problem being solved and evaluate its effectiveness.
	5
	РО3,

РО4,

РО9



	
	
	
	Bases of Game Theory and Operations Research
	Explains the concepts of game theory, exact and approximate methods of solving games; the general formulation of network planning problems, game theory. Forms a set of alternative solutions, set a goal and choose an evaluation criterion of optimality, formulate restrictions on controlled variables related to the specifics of the simulated system; justify the choice of a suitable mathematical method, give an algorithm and a program for solving the problem.
	
	

	
	ChD
	EC
	Economics and Organization of Production
	Introduces the essence of the enterprise as an object of management, its place and role in the system of the national economy, its characteristics. The course examines the resource base of the enterprise and the efficiency of using various resources, the economic mechanism of the enterprise's functioning and the financial results of its activities. Helps to master the methodology of economic calculations for analysis, making economic decisions of an executive, managerial nature
	4
	РО2,

РО4,

РО11

	
	
	
	Entrepreneurship
	The mechanism of entrepreneurship is revealed taking into account the accumulated experience of the development of theory and practice in developed countries, the experience of the formation of entrepreneurship in Kazakhstan, the application of civil legislation regulating the organization of entrepreneurial activity. The conditions of the emergence, development and termination of entrepreneurial activity are considered; features of financing, business planning, personnel support of entrepreneurial activity. Develops the ability to generate business ideas, analyze and justify the reality of a business plan.
	
	

	Fundamentals of Information theory
	BD
	EC
	Fundamentals of information security
	Formation of knowledge about the principles of information security. Identification and analysis of information threats and countering them. Application of hardware and software methods for protecting computer information from remote attacks, network security. Implementation of security policy models. Managing access levels of user groups. Definition of criteria and assignment of the IP security class, protection of the integrity of information when performing laboratory work.
	5
	РО6,

РО9

	
	
	
	Modern Cryptography
	Introduces the basic provisions of cryptography, classes of ciphers, methods of their crypto-analysis, concepts of information integrity, cryptographic protocols, electronic signature. Explains the mathematical theory underlying cryptography (the theory of groups, Galois fields, irreducible polynomials, number theory, pseudorandom sequences). Implementation of encryption algorithms when used in practice, their crypto-analysis.
	
	

	
	BD
	EC
	Information Theory
	Formulates the basics of information theory. It allows you to calculate the amount of information in messages, encode data in a noise-resistant code; Determine the quantization frequency, the number of binary digits during analog-to-digital conversion of signals with specified parameters; Apply basic models and means of information transmission to optimize modern computer systems, to evaluate the results obtained.
	4
	РО4,

РО5,

РО8

	
	
	
	Coding Theory
	Examines the basics of modern code theory; find the distance, weight of the code word; encode and decode linear and cyclic codes. Develops the ability to apply methods of effective and noise-resistant encoding of information, methods of analog-to-digital signal conversion, methods of digital data compression to evaluate the solution of solving problems.
	
	

	Hardware of Computer System
	BD
	EC
	Digital Circuitry
	Formation of knowledge of the digital element base, the mathematical foundations of digital logic. The hierarchy of the computer structure. Explanation of the joint work of elements in the composition of digital devices. Skills in designing functional nodes of combinational and sequential types, organization of 2D and 3D memory. Examples of building serial and parallel type registers. Practical skills of building a model of an electronic traffic light, amplifiers on logic elements, a sound simulator, etc.
	5
	РО3,

РО5

РО6

	
	
	
	Digital Communication Technology
	The definition of the main types of modern digital integrated circuits, their circuitry, parameters of ports, signals, understanding of the principles of their functioning is given. Development of language descriptions of digital communications of various types; Mastering practical skills of design and simulation of basic electrical circuits of digital communication devices in real measuring devices; step-by-step analysis and verification of the first adopted, then implemented technical solution.
	
	

	
	BD
	EC
	Architecture and organization of computer systems
	Describes the principles of organization of multiprocessor and multi-machine computing systems; directions of development of computers with traditional, parallel and non-traditional architecture; principles of building data transmission networks; the concept of a protocol, a level model of description, implementation of protocols; trends in the development of network complexes and information technologies. Develops skills in choosing the architecture and integration of modern computers, systems and networks; system administration skills.
	5
	РО3,

РО5

РО6

	
	
	
	Architecture and Topology of Multiprocessor Computing Systems
	Provides knowledge of the organization of multiprocessor, multi-machine computing systems. Skills in formulating technical requirements taking into account the functions performed by computer systems, and justifying a rational architecture. Determine the tools for evaluating the performance of computer systems, configure the computer to work in a local network, the Internet; create an address plan of a computer network.
	
	

	
	ChD
	EC
	Standard of Networking Technologies/ Computer Network Components  (Cisco 1)
	The classification of computer systems and networks is considered. Basic standards of logical and physical network topology. Hardware component standards are used. The model of interaction of open systems, the protocols of computer networks are used. Network technology standards. Determination of network addressing during laboratory classes. Develops skills in applying international standards for network design when performing group independent work.
	5
	РО3,

РО5,

РО6,

РО8

	
	ChD
	EC
	"Big Data" Technology
	Considers technologies of preparation, storage, processing and analysis of big data; methods of solving problems of processing and analysis of Big Data, the capabilities of high-performance computing systems. Application of statistical and mathematical methods for the analysis of large amounts of information; Determine the data criterion for searching and extracting data using special programs. Generate relevant information from extracted data.
	5
	РО6,

РО8,

РО11

	
	
	
	Special Software
	Considers technologies of digital information processing in telecommunications; models, methods and means of collecting, storing, communicating and processing information using computers. Modern trends in digital information processing in telecommunications. Modes of implementation of technological processes in computer systems. Fundamentals of blind signal processing. Fundamentals of ultra-wideband signal processing. Distributed data processing systems. Methods and algorithms of digital processing of speech signals.
	
	

	
	ChD
	EC
	Bases of Intelligent Systems
	Considers the types and classes of problems solved with the help of AI, information about AI programming languages. Representation of knowledge in intelligent systems through production systems, semantic networks, frames; logical inference algorithms based on knowledge. Solve problems in the conditions of fuzzy initial information; be able to make an informed choice of AI technologies, formulate requirements for an intelligent system that implements this technology.
	5
	РО5,

РО6,

РО7

	
	
	
	Fundamentals of Robotics
	Considers the application and main capabilities of robotic systems; design methods and principles of RTS functioning. Analysis of the objects of logical control of the RTS; preparation of technical specifications for the development of robotic devices; calculate the characteristics and select the elements of the RTS; Programming algorithms for robots of various types; synthesizing control automata by regular methods.
	
	

	
	ChD
	HSC
	Database Management System
	Formation of knowledge about databases, data models; functions of the database management system; modern technologies for storing, searching data, and MySQL software for design and management; Use of a mathematical database model. Skills in developing the client and server parts using modern DBMS. Monitoring the use of the database. Analysis of events when using the database. Tools and methods for controlling access to the database.
	5
	РО6,

РО8,

РО10

	
	ChD
	HSC
	Industrial practice 2
	Allows you to demonstrate: ability to systematize knowledge on architecture, organization of computer systems; skills in analysis, synthesis of electronic circuits, calculation of elements of digital devices, taking into account modern trends in the development of electronics, architecture of computer systems. To demonstrate the ability to search for, evaluate information necessary for the formulation, solution of professional tasks for the formulation of technical requirements of computer systems in production conditions.
	6
	РО5,

РО6,

РО10

	Programming Tools
	BD
	EC
	Logical programming/ Functional Programming
	Examines the syntax, semantics, theoretical foundations of logical / functional programming; understanding the search control mechanism. Be able to implement the basic algorithms of logical / functional programming, embed them in applications of various types. Possess the skills of analyzing the calculation mechanism, methods of designing logical/ functional programs; skills of practical programming of specific tasks from various subject areas in the language environment of logical/ functional programming.
	4
	РО4,

РО5,

РО7



	
	BD
	EC
	Proramming in С++ Builder/ C# programming language
	Reveals the basics and concepts of application development using C++ Builder/ C#programming elements. Be able to link the formal definition of a programming language with the technology underlying translation methods. Possess techniques, experience in creating applications in the C++ Builder/ C# environment, class management through interface elements; Have experience in applying the modern programming paradigm in professional activities.
	5
	РО4,

РО5,

РО7



	
	BD
	HSC
	Object-oriented programming
	Describes the basic principles of object-oriented construction of software systems; explains the concepts of classes, objects and the relationships between them. Develops the ability to use OOP tools in Java; apply the basics of multithreaded and distributed programming in practice; develop algorithms and programs based on OOP.
	5
	РО4,

РО5,

РО7



	
	ChD
	EC
	Technology of software development/ Application Software
	Considers the concept of a technological operation, the life cycle, the stages of software product development, the requirements for a software product. Develops the ability to develop a technical task for a software product; develop a structural and functional scheme of software; use the method of step-by-step detailing for designing the structure of software. Develops skills in developing software structures; debugging and testing developed software; compiling software documentation.
	5
	РО4,

РО5,

РО7,

РО10



	Multimedia technologies
	ChD
	EC
	Graphics Application Software
	Describes methods and means of computer graphics. Knowledge of the theory of composition, color science, animation, mathematical, algorithmic, technical foundations of image formation; Algorithms and mathematical foundations of constructing realistic scenes; Implementation of basic graphics algorithms using graphic standards and libraries, methods and technologies of multimedia application. Application of computer animation methods, design design. Creating vector illustrations for the web and printing using computer programs.
	4
	РО4,

РО7,

РО8,

РО11

	
	
	
	Bases of Automatical Recognition
	Explains the basic techniques and methods of pattern recognition by features; Attribution of the source data to a certain class. Determining the types of tasks of the functioning phase. Use of classification rules. Examples of systems that solve the recognition problem. Application of speech recognition methods, images, texts. Master the mathematical and algorithmic apparatus used in solving recognition problems.
	
	

	
	ChD
	HSC
	Internet Technologies
	Modern technologies of the organization of the global Internet are considered. Principles of Web development: creation and support of websites, forums, chats. The client is like a Web browser. The use of hypertext editors. Rules for preparing hypertexts. Tasks of accessing the Web server over the HTTP protocol. Practical development of hypertext documents; Writing hypertext routines in JavaScript. Ensuring the information security of web applications.
	5
	РО4,

РО7,

РО8,

РО11

	
	ChD
	EC
	Bases of Developing Mobile Applications
	Describes the features of the use of service programs, shells in the development of mobile applications. Possess the skills of developing, using service programs, service shells in the development of mobile applications. Skills in choosing optimal software products, IT models from several possible ones for solving applied problems. Programming of a multimedia object. Apply the principles of modeling to create a model of the implemented multimedia object. Monitor and select software tools for modeling multimedia information. Import a multimedia project into the format of mobile gadgets.
	4
	РО4,

РО7,

РО8,

РО11

	
	
	
	Arduino and 3D Printing Technology
	Considers Arduino as an infrastructure, an environment where electronic and mechanical components are assembled into a single device, and programming the behavior of these components. Studies the hardware part (electronic boards with a microcontroller, accompanying elements-a power stabilizer, a quartz resonator, blocking capacitors). Develops the ability of practical programming of microcontrollers( Arduino), compile programs in an integrated software environment, load them into hardware; use 3D-Printing.
	
	

	Module of new professional competencies acquisition
	BD
	EC
	Subjects оn the additional educational program
	It allows you to determine the degree of assimilation of the volume of training modules by bachelors, professional competence and readiness of the graduate for professional activity. It allows you to demonstrate and evaluate the acquired knowledge, skills and competencies, including those with in-depth specialization within the framework of the main program.
	12
	РО1,

РО2,

РО8,

РО11

	Module of Final Certification
	ChD
	HSC
	Predegree and industrial practice
	Develops the ability to: correctly represent the structure of the practice base, describe the production processes of the enterprise; discuss the use of software, computer equipment of the enterprise; analyze the technical condition, production process, measures to ensure the safety of life; offer their own software packages, create software products on the instructions of the enterprise for implementation in production; develop solutions to real engineering tasks, perform their assessment.
	8
	РО1,

РО2,

РО8,

РО10,

РО11

	
	
	
	Writing and Defending a Thesis, a Graduate work, or Preparing and Passing a Comprehensive Exam
	Bachelor's work is a central part of completing the course of study. With this work, students show that they have the ability to independently present complex computer scientific and technical problems and their connection with other industries, combine and apply the acquired knowledge of software tools, programming systems, computing and information technologies in their further work and professional activities.
	12
	РО1,

РО2,

РО8,

РО11

	
	
	
	Total:
	
	240
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