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	Module Title:
	Fundamentals of Mathematics and Natural Sciences

	Term of study:
	1, 2

	Person responsible for the module
	Akhmetzhanov M.S.

	Lecturers:
	Mathematics 1,2 – Akhmetzhanov M.S.
Computer science – Aliyeva A.O.
Physics – Repnyov A.V.

	Language: 
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time:

1st semester: hours per week - 18; per semester - 270.
2nd semester: hours per week - 20; per semester - 300.

	Workload:
	Full-time:

Classroom load: 190 hours

Extracurricular workload: 380 hours

Total: 570 hours  

	Credit points:
	19 ECTS

	Conditions for exams:
	For admission to the examination the student must score at least 50 points out of 100 allocated to each discipline module

	Recommended conditions:
	This module is based on the knowledge gained by students in secondary schools of the courses "Algebra and start the analysis", "Geometry", "Computer Science", "Physics"

	The objectives of the module/ Expected learning outcomes:
	Formation of theoretical and applied knowledge in subject areas, as well as systemic and generalized knowledge through interdisciplinary integration, and skills of the fundamental laws, theories and methods using. Development of students individuality, their intellect and abilities to the logical, functional and algorithmic thinking. Ability to simulate physical and chemical situations using mathematical modeling and computer technologies; formation students’ complete picture of the modern natural-scientific worldview. 
When studying the module the following knowledge is formed: the system and generalized knowledge of the theory of systems of the linear equations, analytical geometry, differential calculus of one and several variables function, concept of integral and its application, knowledge of the theory of the differential equations and ranks, Laplace's transformation; fundamental laws of the nature, physics' place and role in other branches of science and equipment; fundamentals of information technologies of education, system software of the computer, applied software products, technical base of information technologies.

When studying the module the following abilities are formed: calculation of body's volume, choosing of a necessary method of research of the differential equation or a row, application of an operator method for the solution of the differential equations and their systems to use mathematical apparatus for the solution of SLU, creation of the function chart, to investigate mathematical models on optimization; application of physics laws for calculation of the tasks connected with practical activities; to use training materials published in a network, to prepare training materials for the publication in a network, to adjust computer hardware.

When studying the module the following competences are formed: choosing of a rational method of the decision, skills in own activity organization, culture of thinking, ability to the analysis and synthesis, research skills, choosing of a rational method of the decision, skills in the organizations of own activity, culture of thinking, ability to the analysis and synthesis, research skills; experimental methods of physical processes research, methods of calculation of standard problems of physics; to be skilled in work with e-mail and to realize publications in the Internet, to be skilled in work in the Windows operating system, to be skilled in work with the main office appendices.

	Contents:
	Mechanics. Molecular physics. Thermodynamics.

Electricity and magnetism. Optics. Elements of atom and atomic nucleus physics. Elements of linear algebra and analytical geometry. Main concepts of the mathematical analysis. Differential calculus of function of one variable and its annex to research of functions.

Elements of linear algebra and analytic geometry. Introduction into the mathematical analysis. Differential calculus of function of one variable and its applications. Integral calculus of functions of one variable and its applications. Differential calculus of function of several variables. Multiple integrals and their applications. Theory of ranks. Differential equations. Elements of probability theory and mathematical statistics. 

Fundamentals of information technologies in training.

Applied software products.

Computer software.

Computer hardware.

Computer networks.

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Multimedia complex, labs of “Mechanics”, “Optics” and “Electrisity”, network computer class with Internet connection, the educational server of department, an internal educational network of Higher education institution.

	References:
	1. Pismenniy  D.T. collection of lectures on higher mathematics. Part 1. М.: “Iris Press,”, 2004.
2. Lungu K.I., Pismenniy  D.T. Problems in higher mathematics. Part 1. Moscow: “Iris Press”, 2001.

3. Danko P.E., Popov A.G. Higher Mathematics in the exercises and tasks. Part 1 - M: High School, 1986.

4. Bugrov J.S., Nikolskiy S.M. Elements of linear algebra and analytical geometry. Moscow. Science. 1988.
5. Trofimova T.I.  Course of Physics. M., 2003

6. Detlaf А.А, Javorskiy B.М. Course of Physics. M., 1989.

7. Sukhanov А.D. Fundamental course of physics. Т.1.

8. Dyachenko  L.A., Golovashchenko I.I. Collection of test questions on the subject “Physics “. Petropavlovsk, 2009.

9. Computer science: Course-book / Ed. by prof. N.V. Makarova. - М., Finance and statistics, 1997. - 768 pp.: pic. 
10. Computer science. Summary of he course-book. 2003. 10 p.p. Electronic version. Computer science: Course-book / Ed. by prof. N.V. Makarova. - М., Finance and statistics, 1997. - 768 pp.: pic.
11. Voskov L.S. Programming in Visual Basic. 10 p.p. Practicum. 2003. Electronic version. 

12. Computer science 4th  issue. Stepanov А.N. S.-P.- Piter, 2005. – 684 pp.

13. Word. Excel. Internet. E-mail: official training course for obtaining the European certificate. – М.: Тriumph, 2008. – 320 pp.

14. Information security and protection of information: a manual for high schools. / Melnikov V.P., Kleimenov S.A., Petrakov A.P., ed. Kleimenov  S.A. – 3d issue. Moscow: The Academy, 2008. – 336 pp.


	Module Title:
	Bases of electrical engineering

	Term of study:
	3, 4

	Person responsible for the module
	Krashevskaya Т.I.

	Lecturers:
	Theory of electrical circuits – Krashevskaya Т.I. 
Basics of electronic and measuring equipment – Ritter D.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time:

3d  semester: hours per week - 8; per semester - 120.

4th  semester: hours per week - 20; per semester - 150.

	Workload:
	Full-time:

Classroom load: 90 hours

Extracurricular workload: 120 hours

Total: 270 hours   

	Credit points:
	9 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Mathematics, Physics, Computer Science

	The objectives of the module/ Expected learning outcomes:
	Studying of the established processes in electric circuits of constant, single-phase sinusoidal and not sinusoidal currents; carrying out analysis by various methods of electric circuits, oscillatory contours and two-port networks, basic provisions of metrology and measuring equipment, principles of construction and technical characteristics of modern means of measuring equipment;
Acquisition of skills of compilation and calculation of electric circuits, use of measuring equipment for setup and testing of electronic devices 
Competences: ability to offer optimal circuit solutions for implementation of electronic devices, to use modern measuring instruments, to process measurement results and evaluate error.

	Contents:
	Topology of electric circuits. Methods of calculation of electric circuits. The analysis of the elementary electric circuits at harmonious influence. Power characteristics of processes in electric circuits. The phenomenon of a resonance and its value in radio engineering and telecommunication, consecutive and parallel oscillatory contours. Circuits at periodic not sinusoidal influences. Bases of the theory of two-port networks.

General questions of electric measurements, measuring converters, measurement of currents of tension, measurement of electric circuits’ parameters.

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Computer Mathematics and electronic modelling

	References:
	1. Popov V.P. Fundamentals of circuits theory: Course-book for higher education institutions. – 3d issue., corr. – М., 2000.– 576 pp.

2. Fundamentals of circuits theory: Course-book for higher education institutions./ V.P. Bakalov and others. 2nd issue., changed. - М.: 2000.- 592 pp.

3. Novgorodtsev A.B. Theoretical bases of electric equipment. 30 lectures on electric circuits theory. S.-P.: Piter, 2006

4. Frisk V.V. F89 Fundamentals of circuits theory.- М.: IE RadioSoft. 2002.

5. Novikov J.N. N73 Electric equipment and electronics. Circuits and signals theory, analisys methods:Manual. S.-P.: Piter, 2005.


	Module Title:
	Radio circuits and signals

	Term of study:
	5

	Person responsible for the module
	Abilmazhinov B.M.

	Lecturers:
	Bases of Radioengineering and Telecommunications – Abilmazhinov B.M.

Theory of Electric Conductivity – Abilmazhinov B.M.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

5th semester: hours per week - 18; per semester - 120.

	Workload:
	Full-time:

Classroom load: 90 hours

Extracurricular workload: 180 hours

Total: 270 hours    

	Credit points:
	9 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences" 

	The objectives of the module/ Expected learning outcomes:
	Students study fundamentals of the mathematical analysis of physical processes in analog and digital devices of formation, transformation and processing of signals; creation of information systems and devices of formation, transfer, reception and processing of signals; they get acquainted with the main concepts, models and the principles of telecommunication systems and networks creation, also, with current trends of their development and standards in the field of telecommunications.

Competences: applying  of basic provisions of the theory of a noise stability of discrete and analog messages, the capacity of discrete and analog channels in practice; use of methods of noiseproof and statistical coding when developing radio engineering devices.

	Contents:
	Main characteristics of information transfer systems. Bases of antenna-feeder devices and distribution of radio waves. Bases of the radio-transmitting devices. Formation of radio signals. Types of modulation. Bases of the radio-receiving devices General characteristic of telecommunication systems (telecommunication). Ways of representation and transformation of messages, signals and hindrances. Methods of noiseproof coding. Multichannel systems of transfer. Communication systems of mobile communication. Television systems. Architecture and principles of networks building. Communication channels and their models. Digital telecommunication networks. Integration and convergence of telecommunication networks.

	The results of training / exams / exams forms:
	Computer testing 

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Radio engineering telecommunication systems and devices.

	References:
	1. Romanjuk V.A.  Radio communication bases. - М.: JuRAJT, 2009. - 288 pp.
2. Mamtchev G.V. Radio communication bases and television. - М.: Hot line - Telecom, 2007 – 409 pp.

3. Djakov V.P. and others. Electronic means of communication. Series “Library of the engineer” - М.: SOLON-Press, 2005. – 432 pp.

4. Garanin M.V., Zhuravljov V.I., Kunegin S.V. Systems and information transfer networks. – М.: Radio and connection, 2001.

5. Mur M. and others. Telecommunications. The manual for beginners. – S.-P.: BChV-Petersburg, 2003. 624 pp.


	Module Title:
	Bases of radio engineering

	Term of study:
	1, 2

	Person responsible for the module
	Abilmazhinov B.M.

	Lecturers:
	Introduction to speciality – Abilmazhinov B.M.

Physical Foundations of Radio Electronics and Communication – Krashevskaya T.I.

Computerisation of measurement in Radio Electronics – Gerassimova Yu.V.

Information technologies – Petrov P.A.
Hardware and software of personal computers – Ritter D. V.

Architecture and interfaces of personal computers – Ritter D. V.

Study Practice – Gerassimova Yu.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

1st  semester: hours per week – 10; per semester - 150.

2nd  semester: hours per week – 10; per semester – 150.

Study Practice – 60.

	Workload:
	Full-time:

Classroom load: 100 hours

Extracurricular workload: 200 hours

Total: 360 hours     

	Credit points:
	12 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", disciplines Introduction to speciality/ Physical Foundations of Radio Electronics and Communication 

	The objectives of the module/ Expected learning outcomes:
	knowledge: the general questions of transfer and reception of signals, research of passing of electric signals through internal chains of the equipment and distribution of signals on lines and wave guides, research of the main radio engineering processes, architecture of the personal computer; peripherals of information input-output, and also the principles of measuring systems creation with use of modern computer technologies.

skills and abilities: diagnostics of separate knots of the personal computer, optimum choice of hardware-software means for the solution of tasks and problems of measuring equipment, development of algorithms of measurement and data processing.

competences: modernization of personal computers, installation and debugging of operating systems, control of the peripheral equipment, creation of measuring complexes on the basis of personal computers.

	Contents:
	Basic data on methods of calculation of electronic schemes, principles of work, construction and use of main electronic devices, radio engineering devices, communication and the television systems, allowing to understand, competently to apply and explain operation of the modern radio-electronic equipment. Characteristics of an analog and digital signal. Systems of collecting and data processing. Systems of coordination and processing of digital signals. Management of measuring devices. Personal computers main junctions and their appointment.

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Computer mathematics and electronic modeling.

	References:
	1. V.I.Nefedov Fundamentals of radio electronics and communication M.: Higher school, 2002 .

2. Dogadin N. B. Radio engineering fundamentals: Manual. - SPb.: “Lan” publishing house, 2007. 272 pp: pic.

3. Automation of physical researches and experiment: computer measurements and virtual devices on the basis of LabVIEW 7/Ed.by Butyrin P. A. - M: DMK Press, 2005. 264 pp.

4. Ayden K. and others. RS hardware – SPb. : BHV, 2008. – 585pp.

5. Müller S. Modernization and repair of personal computers. / Transl. from English. – M: JSC “BINOM Publishing House”, 2000. – 944 pp.


	Module Title:
	Electronics and electrical equipment

	Term of study:
	3, 4

	Person responsible for the module
	Gerassimova Yu. V.

	Lecturers:
	Functional electronics – Gerassimova Yu. V.
Element base of electronic means – Krashevskaya T.I.

Theory of electrical circuits 2 – Krashevskaya T.I.

Basics of the circuits theory – Krashevskaya T.I.

Schemotechnique of Analogue Electronic Devices – Gerassimova Yu. V.

Schema- and System-Technique of Electronic Devices – Gerassimova Yu.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

3d  semester: hours per week – 6; per semester - 90.

4th  semester: hours per week – 18; per semester – 270.

	Workload:
	Full-time:

Classroom load: 120 hours

Extracurricular workload: 240 hours

Total: 360 hours      

	Credit points:
	12 ECTS 

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", disciplines Introduction to speciality/ Physical Foundations of Radio Electronics and Communication 

	The objectives of the module/ Expected learning outcomes:
	knowledge: physical principles of operation of semiconductor, optoelectronic devices, bases of construction and principles of electronic schemes work, transients in linear electric circuits with the concentrated parameters, main processes in circuits with the distributed parameters and nonlinear resistive circuits; features and key parameters of differential and operational amplifiers, linear and nonlinear schemes on the basis of operational amplifiers with feedback, stages of the design of electronic devices.  
skills and abilities: to define the main characteristics and parameters of electronic devices and chips; to carry out procedures of choosing and calculating of nominal rates of elements of electronic schemes; to build the elementary electronic schemes, to carry out analysis of transients and temporary characteristics of linear electric circuits; to project amplifiers, active filters, generators of sinusoidal fluctuations, converters, comparators, to carry out assembly and installation of electronic devices; to use measuring equipment during testing and setup devices. 

competences: acquisition of experience of the main characteristics of electronic devices and chips defining, and also projecting of electronic schemes with the help of virtual means and model payments, to calculate transients by operator and classical methods, key parameters of long lines, ability to offer optimal circuit solutions for implementation of electronic devices. 

	Contents:
	Electronics bases (tension, current and resistance; signals; passive elements). Semiconductor devices, principle of action, main schemes of switching on. Photoelectronic devices, principle of action, main schemes of switching on.

Transients in electric circuits. Circuits with the distributed parameters. Nonlinear electric circuits and methods of their calculation.

Intensifying devices: block diagram of amplifiers, classification. Main technical indicators of amplifiers. Feedback and its influence on characteristics of the amplifier. Amplifiers of a direct current and differential amplifiers. Devices of analog processing of signals on operational amplifiers. Analog comparators of tension. Generators of electric fluctuations.

	The results of training / exams / exams forms:
	Computer testing, protection of a term paper.

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Computer mathematics and electronic modeling.

Laboratory of Electronics.

	References:
	1. Vaysburd F.I. Panayev G. A. Savelyev B. N. Electronic devices and amplifiers. – M: ComBook, 2005.

2. Pavlov V. N., Nogin V. N. Circuitry of analog electronic devices: The textbook for higher education institutions. – 3rd issue. – M: Hot line-Telecom. 2005 .

3. Panfilov D. I. Chepurin I.N. Mironov V. N. Electrical equipment and electronics in exercises. Tom 1. – M: DODEKA, 2000.
4. Popov V.P. Fundamentals of the circuits theory: The textbook for higher education institutions. – 3rd issue. corr. – M, 2000. – 576 pp.

5. Novgorodtsev A.B.Theoretical bases of electrical equipment. 30 lectures on the theory of electric circuits. SPb: Peter, 2006.

6. Novikov YU.N. N73. Electrical equipment and electronics. 

7. Latchin V. I. Savelov N. S. Electronics. Rostov-upon-Don: publishing house “Phenix”, 2002.

8. Peyton А.J, Volsh. V. Analog electronics on operational amplifiers. – M. : Binom, 1994.

9. Panfilov D. I. Chepurin I.N. Mironov V. N. Electrical equipment and electronics in exercises. Tom 2. – M: DODEKA, 2000.

10. Pryanishnikov V.A. Electronics: Course of lectures. – SPb. : CROWN print, 1998.


	Module Title:
	Digital device programming

	Term of study:
	3, 4

	Person responsible for the module
	Petrov P.A.

	Lecturers:
	Algorythmization and programming in Radio Electronics – Savostina G.V. 
Object-oriented programming in Radio Electronics – Petrov P.A.
Digital devices and microprocessors – Gerassimova Yu. V.
Integral and microprocessor equipment – Savostina G.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

3d  semester: hours per week – 10; per semester - 150.

4th semester: hours per week – 10; per semester – 150.

	Workload:
	Full-time:

Classroom load: 100 hours

Extracurricular workload: 200 hours

Total: 300 hours      

	Credit points:
	10 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", disciplines Hardware and software of personal computers / Architecture and interfaces of personal computers 

	The objectives of the module/ Expected learning outcomes:
	knowledge: principles of algorithms making; types of data and basic designs of studied programming languages; main methods of programming; integrated environments of studied programming languages; bases of object-oriented programming, principles of construction and use of digital devices of various functional complexity – from digital logical elements to microprocessors;

skills and abilities: to synthesize various digital devices; to make simple flowcharts of microcontrollers’ algorithms; to write programmes for microcontrollers 
competences: acquisition of knowledge in the field of a digital circuit technology; acquisition of skills of design and setup of digital and microprocessor devices. 

	Contents:
	The main concepts of algorithms, methodology of creation programs, used technologies of design and programming, basic concepts of digital electronics. Chips and their functioning. Logical elements, principle of work and application. Combinational schemes. Architecture of microprocessors. Basic principles of programming of microprocessors and microcontrollers. Development of digital devices of various complexity.

	The results of training / exams / exams forms:
	Computer testing, protection of a course paper.

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Computer mathematics and electronic modelling.

Laboratory of Digital devices and microprocessors.

	References:
	1. Busko V. L., Kartsev V. T., Krivonosova T.M., Navrotsky A.A. Bases of programming in the environment C ++ Builder: lab. practicum “Algorithmization and Programming Bases” for the  1st- and 2nd-year-students BGUIR. In 2 p. P.1. – Minsk: BGUIR, 2007.

2. Arkhangelsky A.Ya. The PASCAL language and programming bases in DELPHI/ Manual. M.: JSC Binom progress, 2004. 496 pp.: illustr.

3. D. Gudenko, D. Petrochenko. Collection of tasks on programming.- SPb: Peter, 2003. - 475 pp.

4. Yu.V.Novikov. Introduction into digital circuitry.  –  M:  BINOM.  Laboratory of knowledge, 2007. 

5. V. B. Brodin, A.V. Kalinin. Systems on microcontrollers and BIS of programmable logic. – M: ECOM, 2002.

6. E.P.Ugryumov. Digital circuitry. - SPb.:  BHV – St. Petersburg, 2000. 

7. L.M.Goldenberg and others. Digital devices and microprocessor systems. Tasks and exercises. Manual. – M: Radio and communication, 1992.


	Module Title:
	Technical means of data processing and imaging

	Term of study:
	3

	Person responsible for the module
	Ritter D.V.

	Lecturers:
	Engineering and computer graphics – Ritter D. V.

Graphic design environments – Ritter D. V.

Chemistry of radio materials – Krashevskaya T.I.

Systems of data collection and processing – Ritter D. V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

3d  semester: hours per week – 12; per semester – 180.

	Workload:
	Full-time:

Classroom load: 60 hours

Extracurricular workload: 120 hours

Total: 180 hours       

	Credit points:
	6 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences"

	The objectives of the module/ Expected learning outcomes:
	knowledge: structure and properties of radio materials, their practical application and development prospects of  materials used in radioelectronics; main principles, methods, programme-technological and industrial processing means in professional activity; graphics editor for making drawings and schematic diagrams
skills and abilities: to use acquired knowledge on properties of radio materials in practice during designing products of electronic technique

competences: to use acquired knowledge on properties of radio materials in practice; to use and apply software of computer graphics and data gathering in designing technological and design documentation.      

	Contents:
	Making various types of drawing and design documentation.

Modern graphic environment of design. Characteristics of the main systems of computer mathematics, composition and properties of Matlab packages, the bases of work at Simulink systems, principles of Simulink-modules construction in radioelectronics and telecommunications. 

Types of radio components: classification on electrical and magnetic properties, their purpose, constructions, fundamentals of manufacturing technology, performance specification.

Methods of gathering information, technical support of information gathering and processing, the basic principles and methods of developing of data gathering and processing systems. 

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Computer mathematics and electronic modelling.

	References:
	1. Dyakonov V.P. Computer mathematics. Theory and practice / Dyakonov V.P. – М.: Nolidg, 2000. – 1296 pp.

2. Dyakonov V.P. MATLAB. Full self-instruction manual. / Dyakonov V.P. – М.: DMK Press, 2010. – 768 pp.
3. Mironov B. G., Mironova R. S. Collection of tasks on engineering graphics. М: The higher school, 2007.
4. Chernykh I.V. Modelling of electric devices at MATLAB, SimPowerSystems and Simulink. - М.: DMK Press, Piter, 2008. - 288 pp.

5. Nesterenko I.I. The digital and code stamp of domestic and foreign radioelectronic components. – М.: SOLON-Press; Zaporozh’e: Rozbudova, 2006. — 123 pp.

Antipov, B.L. Materials of electronic technology. Tasks and questions: the book is for HEIs, which train on the specialty Electronic technology. – Lan’, 2003. – 208 pp.

Bashmakov A.I., Bashmakov I.А. Intellectual information technologies: Teaching aid. - М.: publishing house of MSTU named after N.E.Bauman, 2005. - 304 pp. 

Izbachkov Yu.C., Petrov V.N. Information systems: The book is for HEIs. – Piter, 2008. – 656 pp.


	Module Title:
	Electromagnetic fields and waves

	Term of study:
	5

	Person responsible for the module
	Savostina G.V.

	Lecturers:
	Theory of electromagnetic waves transfer – Savostina G.V.
Electrodynamics – Savostina G.V.

The theory of information transmission – Abilmazhinov B. M.

Statistical radio engineering – Abilmazhinov B. M.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

5th  semester: hours per week – 18; per semester – 270.

	Workload:
	Full-time:

Classroom load: 90 hours

Extracurricular workload: 180 hours

Total: 270 hours       

	Credit points:
	9 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", disciplines Introduction to speciality/ Physical Foundations of Radio Electronics and Communication 

	The objectives of the module/ Expected learning outcomes:
	Studying of bases of the electromagnetic field theory, radiation of electromagnetic waves by radiators, property and parameters of directing systems, bases of the theory of circuits of SHF-radiation, principles of the microwave ovens functional junction functioning, conditions of radio waves distribution in various environments, properties and methods of the main types of lines of transfer building, wave guides and resonators.
Knowledge of basis of information theory, the basic methods of effective, antinoise and cryptographical coding.  
To teach methods of the mathematical description of casual signals and their characteristics in combination with understanding of physical processes and the phenomena essence, methods of the analysis of casual signals passing through linear and nonlinear radio engineering circuits, methods of optimum filtration of signals.

To apply methods of information theory to solve practical issues. 
Competences: to know methods of solution of the main objectives of electric and magnetic fields  calculation, techniques of calculation of the main characteristics of the waveguide paths, methods of analysis of casual radio engineering signals and hindrances passing through linear and nonlinear radio engineering circuits. Ability to apply information theory to analyze information systems and processes. 

	Contents:
	Bases of the casual signals  theory. Analysis of casual signals passing through linear circuits. Narrow-band casual processes. Nonlinear transformations of casual processes. Optimum linear filtration.

Characteristics of electromagnetic environments. Fundamental laws of the electromagnetic field and Maxwell's equation. Boundary conditions. Flat waves. Radiation of electromagnetic waves. Directed electromagnetic waves. Directing systems and transfer of electromagnetic energy on them. Lines of transfer of the final length
Microwave ovens linear devices.
Students acquaint with the concept of information, approaches to measuring of information, the concept of coding, coding algorithms (an effective coding, an antinoise coding, a cryptographical coding). It’s examined in detail: Shannon’s information theory; algorithms of Shannon-Fano, Huffman, Lempel-Ziv; a block antinoise coding, modern cryptoalgorithms with symmetric and asymmetric key.     

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Antenna-feeder and superhigh-frequency devices.

	References:
	1. Nikolsky V.V., Nikolskaya T.I. Elektrodinamics and distribution of radio waves: educ. manual for higher education institutions. – 3rd issue. work. and add. M: Science. 1989 . –544 pages.

2. Petrov B. M. Electrodynamics and distribution of radio waves: The textbook for higher education institutions. M.: Hot line – Telecom, 2004.-558 pp.

3. Baskakov S.I. Electrodynamics and propagation of radio waves. – М.: A high school, 1992. – 416 pp.

4. Kudryashov B. Information theory: the book is for HEIs. –  Piter. 2009. – 314 pp.

5. Zyuko A.G. and others. Signalling theoty. – М.: Radio and connection. 1994. – 205 pp.


	Module Title:
	Design technologies of radio components and devices

	Term of study:
	6

	Person responsible for the module
	Ritter D. V.

	Lecturers:
	Design and Technology of Electronic Components Base /
Fundamentals of Constructing and Production Technology of Radio Components – Krashevskaya T.I.

Computer Technologies and Systems of Automated Design / Automation of Electronic Devices Design – Ritter D. V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

6th  semester: hours per week – 14; per semester – 210.

	Workload:
	Full-time:

Classroom load: 70 hours

Extracurricular workload: 140 hours

Total: 210 hours       

	Credit points:
	7 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", module "Bases of radioengineering", module "Electronics and electrical engineering", module "Technical means of data processing and imaging"

	The objectives of the module/ Expected learning outcomes:
	Knowledge of theoretical basis of electronics. Studying of the basic principles of radioelectronic system (RES), constructions projecting, optimum choice of components, ensuring reliability of constructions, elements of junctions production techniques and radioelectronic facilities (REF), regulations of  implementation of electrical principle circuits. Work in the SAPR (System of the automated projecting) main programs for development of REM.

To teach to take and prove concrete technical solutions at system designing and making of radio-electronic means objects.

Competences: being skilled in working methods with necessary editors of shket program being studied, ways of trace and configuration of printed-circuit boards, skills of modeling of operability of the project.

	Contents:
	Element and constructive bases, stages of production technology of RES. Choice of optimum components and constructs at designs of REM projecting. Optimization of REM constructions on set of indicators of quality. Possible, admissible and optimum decisions. Vector and scalar criteria of a choice of constructs.

Peculiarities of projecting of REM constructions of various level and functional purpose.  Bases of the theory of REM reliability on gradual refusals. 

Essence and projecting stages of REM. Main features of SAPR. Basic principles at SAPR creation. Projecting of schemes and printed-circuit boards. Making of the project and main operations. Peripheral equipment of SAPR. System software of SAPR REM. Mathematical models of radio-electronic objects of projecting. REM electric models. Main stages of optimization of ROM (Repair and operational management). Application software of P-CAD, OrCad.

	The results of training / exams / exams forms:
	Computer testing

	Technical / multimedia tools:
	Laboratory of Computer mathematics and electronic modelling.
Precision complex of production of ProtoMat S42 printed-circuit boards.

	References:
	1. Kuropatkin A.V. “Seven Lessons of SAPR 2001”. “Hot line – Telecom", 2001.

2. Sutchkov V.D. “System of projecting of P-CAD 2001”, M: SOLON-R, 2001.

3. Razevig V.D. “System of projecting of OrCAD 9.2”, M: SOLON-R, 2001.

4. EDA. Practice of the automated projecting of radio-electronic devices: V. B. Steshenko. – Moscow, Publisher Molgatcheva S. V., Nolidzh, 2002 - 768 pp.

5. Introduction into modern SAPR: Vladimir Malyukh-Moscow, DMK Press, 2010.


	Module Title:
	Digital systems of control

	Term of study:
	6

	Person responsible for the module
	Petrov P.A.

	Lecturers:
	Microcontrollers and Special Purpose Microprocessors – Petrov P.A.
Design of Systems on the Basis of Programmed Logical Integral Schemes – Gerassimova Yu.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

6th  semester: hours per week – 10; per semester – 150.

	Workload:
	Full-time:

Classroom load: 50 hours

Extracurricular workload: 100 hours

Total: 150 hours       

	Credit points:
	5 ЕСTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", module "Bases of radioengineering", module "Digital device programming", module "Technical means of data processing and imaging"


	competences: ability to project and setup systems on the basis of microcontrollers and special microprocessors. 
	

	Contents:
	Microprocessor equipment. Organization of information exchange. Modern types of microcontrollers. Architecture of microcontrollers. Processor functioning. Organization of microcontrollers. Programming in language C ++. Studying of the principles of construction and use of microprocessor systems of various functional complexity – from universal to signal and neural processors.

Programmable logical matrixes. Ways of programming of matrixes. Modeling of microcontroller systems in the environment of MatLab. Construction and research of models of digital filters and systems with use of specialized packages of MatLab system.

	The results of training / exams / exams forms:
	Computer testing, protection of a course paper.

	Technical / multimedia tools:
	Instrumentation, electroerection equipment and tools, devices and systems of specialized laboratories, virtual and real computer stands and multimedia complexes.

	References:
	1. Bojko V.I. Microprocessors and microcontrollers. S.-P.: “BHV-Petersburg”, 2004.

2. Brodin V. B., Kalinin A.V. Sistems on microcontrollers and the LSI (large-scale integrated) circuit of programmable logic. M: “ECOM publishing house”, 2002.

3. Korneyev V. V., Kiselyov A.V. Modern microprocessors. SPb.: “BHV-Petersburg”, 2003.

4. A.K.Naryshkin. Digital devices and microprocessors. M: “ACADEMA”, 2006.

5. Novikov Yu.V. Introduction into digital circuitry. M: “BINOM”, 2007.


	Module Title:
	Sources of power supply

	Term of study:
	6

	Person responsible for the module
	Dimitriadi N.A.

	Lecturers:
	Power Supply of Radio Electronic Devices and Systems – Dimitriadi N.A. 
Power Transformation Devices – Petrov P. A.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

6th  semester: hours per week – 8; per semester – 120.

	Workload:
	Full-time:

Classroom load: 40 hours

Extracurricular workload: 80 hours

Total: 120 hours       

	Credit points:
	4 ECTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", module "Electronics and electrical engineering"

	The objectives of the module/ Expected learning outcomes:
	Knowledge: element bases, used in power sources; design principles and calculation methods of rectifiers, inverters, converters, linear and switching regulators, transformers, chokes; the main characteristics of electric mashines.  
Skills and abilities: to make and calculate the schematic circuits of power sources; to use measuring equipment for setup and testing of power sources. 
Competences: to carry out computer modeling of junctions of a power supply system, to estimate reliability of various options of power supply systems and their junctions, to count sources of secondary power supply at the set parameters of current and tension in loading.

	Contents:
	Power supply sources. Electromagnetic elements of devices of power supply. Rectifying devices. Smoothing filters. Voltage stabilizers and current. Tension converters. Electric cars of direct and alternating current. Electromagnetic and electro-acoustic converters of the Power supply system. Reliability of power supply systems.

	The results of training / exams / exams forms:
	Oral exam

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of Electronics.

	References:
	1. Electroconverting devices of radio-electronic systems: manual / A.M. Sazhnev, L.G.Rogulina. – Novosibirsk: NSTU publishing house, 2012. – 220 pages.

2. Power supply of devices and systems of telecommunications: Manual for higher education institutions. V.M. Bushuyev, V.A.Deminsky, etc. M; Hot line-Telecom, 2009

3. Power supply of communication devices: Textbook. L.A.Bokuneev, B. V. Gorbatchev, B.E.Kitayev, etc.: Under the editorship of V.E.Kitayev. - M: Radio and communication, 1988.

4. Ivanov-Tsyganov A.I. Electrotechnical devices of radio systems: Textbook. 3-4 issue, changed and addit. - M: The higher school, 1984.

5. Power supply of computer and telecommunication systems. A.Yu.Vorobyev. M.: Eco Trendz, 2002

6. - Sources of secondary power supply. Manual for higher education institutions. E.N.Geytenko M.; SOLON-PRESS, 2008.


	Module Title:
	Generation and procession of signals

	Term of study:
	5, 6

	Person responsible for the module
	Petrov P. A.

	Lecturers:
	Signal generators and transmitters – Petrov P. A.
Formation of radio signals – Petrov P. A.

Signal Receivers and Processors – Dimitriadi N.A.
Fundamentals of Receiving and Processing Signals – Petrov P. A.

Production practice – Gerassimova Yu.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

1st  semester: hours per week – 10; per semester – 150;

2nd  semester: hours per week – 10; per semester – 150.
Production practice 90

	Workload:
	Full-time:

Classroom load: 100 hours

Extracurricular workload: 200 hours

Total: 390 hours        

	Credit points:
	13 ECTS 

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	Module "Bases of mathematics and the natural sciences", module "Radio circuits and signals", module "Bases of radioengineering", module "Electronics and electrical engineering "

	The objectives of the module/ Expected learning outcomes:
	Studying of the principles of work, methods of the analysis and design of the main types of the devices intended for generating and formation of electromagnetic fluctuations of radio-frequency and optical range, and also acquaintance to the main technical and constructive requirements to them, connection of these requirements with the purpose and parameters of radio engineering systems and complexes. Assimilation of bases of physical processes and the principles of construction and functioning of devices of reception and processing of the signals used in various radio engineering systems.
skills and ability: to analyze the structure of construction and characteristics of devices and systems of analog and digital information processing; to select a technical solution for creation of electric signals, used for transmitting information with necessary characteristics. 
competences: ability to use theoretical methods of the analysis and synthesis of radio-electronic schemes of formation and processing of signals in practice, to carry out a choice of such devices for concrete applications, and also performance of engineering calculations and acceptance of professional solutions on design of devices of formation and processing of signals.

	Contents:
	Tasks and functions of the radio-transmitting devices. Classification, cascades, block diagram and parameters of radio transmitters. General principles of generating and strengthening of HF and SHF fluctuations. Bases of the theory of HF of the oscillator. Transistor GVV. Operating modes of transistor GVV. Comparative analysis of generators. Electric chains of HF GVV. Radio transmitters of the SHF range, transmitters of radar stations, transmitters of cellular system of a radio communication.

Noise in devices of reception and processing of signals (DRPS), functinal junctions and blocks DRPS, Separate DRPS. Fight against hindrances. Prospects of development DRPS. Design and modeling DRPS.

	The results of training / exams / exams forms:
	Computer testing, protection of a course paper.

	Technical / multimedia tools:
	Multimedia complex.

Laboratory of The radio-receiving and transmitting devices

	References:
	1. Shakhgildyan V. V. The radio-transmitting devices. 2003 M: Radio and communication

2. Kaganov V. I. The radio-transmitting devices. M: ACADEMA 2002

3. Shumilin M. S. The radio-transmitting devices. M: Radio and communication 1991

4. Shakhgildyan V. V. Design of the radio-transmitting devices. M: Radio and communication 2001

5. V. Golovin the Radio-receiving devices. M: Hot line-Telecom 2004

6. N.I.Tchistyakov Radio-receiving devices. M: Radio and communication 1986

7. A.P. Zhukovsky Radio-receiving devices. M: Radio and communication 1989

8. V. N. Pavlov. Circuitry of analog devices of M: Radio and communication 1997


	Module Title:
	Theory of automatic control

	Term of study:
	5, 6

	Person responsible for the module
	Ivel V.P.

	Lecturers:
	Theory of linear control systems – Gerassimova Yu.V. 
Fundamentals of Automated Control Theory – Ivel V.P.

Theory of nonlinear control systems – Ivel V.P. 
Modern control systems – Gerassimova Yu.V.

	Language: 
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time:

5th  semester: hours per week – 8; per semester – 120;

6th  semester: hours per week – 6; per semester – 90.

	Workload:
	Full-time:

Classroom load: 70 hours

Extracurricular workload: 140 hours

Total: 210 hours        

	Credit points:
	7 ЕСTS

	Conditions for exams:
	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended conditions:
	module "Bases of mathematics and the natural sciences", module "Electronics and electrical engineering", discipline Engineering and computer graphics / Graphic design environments

	The objectives of the module/ Expected learning outcomes:
	knowledge: bases of the analysis and synthesis of linear and nonlinear systems of automatic control.

skills and abilities: design of linear and nonlinear control systems, carrying out different researches of systems of automatic control.

competences: students can carry out modeling and research of linear and nonlinear systems of automatic control by means of computer programs, to carry out synthesis of the elementary systems of automatic control.

	Contents:
	Classification of automatic control systems.

Mathematical description of automatic control systems. Transitional and frequency characteristics.

Stability of systems of automatic control.

Quality assessment. Correction of dynamic properties and order of synthesis of linear automatic systems.

Main types of nonlinear systems and characteristics. The image of movements on the phase plane. Self-fluctuations of movements on the phase plane, their approximate research. Method of harmonious balance. Stability of nonlinear systems. Lyapunov's second method. Absolute stability. V. M. Popov's criterion.

	The results of training / exams / exams forms:
	Computer testing, protection of a course paper.

	Technical / multimedia tools:
	Instrumentation, electroerection facilities and tools, devices and systems of specialized laboratories, virtual and real computer stands and multimedia complexes.

	References:
	1. A.S.Vostrikov, G.A.Frantsuzova Theory of automatic control. – M: The higher school, 2004.

2. Theory of automatic control. P. I. Theory of linear systems of automatic control. Under A.A.Voronova's edition. Manual for higher education institutions. – M: The higher school, 1977.

3. Dorf P, Bishop R. Modern control systems. – M: Laboratory of Basic Knowledge, 2002.

4. Nikulin E.A. Bases of the theory of automatic control. Frequency methods of the analysis and synthesis of systems/manual for higher education institutions. – SPb. : BHV-Petersburg, 2004.

5. Kim D.P. Theory of automatic control. V. 2 . Multidimensional, nonlinear, optimum and adaptive systems: manual. - M: PHYSMATLIT, 2004.

6. Methods of the classical and modern theory of automatic control: The textbook in 3 v. / Under edition of N. D. Egupov – M: MSTU named after N.E. Bauman publishing house, 2000


	Module Title:
	Metrological aspects of the radioengineering

	Term of study:
	7

	Person responsible for the module
	Petrov P.A.

	Lecturer:
	Metrology and radio measurements – Savostina G.V.
Methods of Control and Diagnostics of Radio Electronic Devices – Petrov P.A.

Electromagnetic compatibility of radioelectronic means - Petrov P.A.
Efficiency and Reliability of Radio Systems – Krashevskaya T.I.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full time mode: 

7 term: number of hours per week – 14; number of hours per term – 210.

	Work load:


	Full-time mode of study:

Curricular load: 70 hours

Extracurricular load: 140 hours

Total: 210 hours

	Credits
	7 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Mathematics, fundamentals of metrical techniques, the theoretical foundations of electrical engineering

	Objectives of modules / assumed teaching results
	knowledge: basis of metrological assurance of development and creation of radioengineering devices; requirements and ways of ensuring of internal and external electromagnetic compatibility of radioelectronic means of different purposes
skills and abilities: results measuring processing, measurement error assessment; to define reliability indices and assess reliability and efficiency of radiosystem; to apply standards and legislative documents in the field of the electromagnetic compatibility  
competenes: ability to with the legislative documentation; ability to make and validate concrete technical solutions in terms of requirements of electromagnetic compatibility, ensuring necessary level of reliability and ensuring safety in development and using radioelectronic devices.

	Contents:


	Introduction. Measurement accuracy and its evaluation. Results process statistical treatment. Metrology methods and means. Chains parameters and characteristics metrology and control methods. Methods and tools for signal generation. Study oscillations in the time and frequency domains. Method of measuring signal parameters. Methods of measuring the energy parameters of the signals. The measurement automating. Objectives and methods of standardization.

Ensuring electromagnetic compatibility in the construction of electronic means. Filtering-interference. Sources and levels of interfering radiation in radio transmitters. Mutual interference power amplifying signals in a common frequency band. The electromagnetic conditions in the radio reception zone. The role of antenna devices in the formation of electromagnetic environment and to ensure EMM. Organizational measures to ensure EMC. Radio Regulations.

	Results of study / examinations / forms of examination:
	Computer testing

	Technical / multimedia equipment:


	Multimedia complex

The computer mathematics and electronic simulation laboratory

	Literature:
	1. Pokrovsky F.N. Ensuring electromagnetic compatibility in the construction of electronic equipment. -M.: MEI, 2001.

2. Belov L.A. Ensuring electromagnetic compatibility in radio transmitters. -M.: Publishing house MEI, 2011.

3. Bodrov V.V., Isakov M.V., V.A. Permjakov External electromagnetic compatibility and antennas. -M.: Print. MPEI 2006.

4. Management of the radio frequency spectrum and electromagnetic compatibility of radio / ed. M.A. Byhovsky. -M., Eco-TRENDZ 2006.

5. Dvorjashyn B. V. Metrology and radio measurement. – M.: “Academy”, 2005.

6. Metrology and radio measurement: tasks under reduction V.I. Nefedova. – M.: High school.2006 

7. Metrology and radio measurement: tasks under reduction V.L. Skachckova. – M.: MEI,2010 

8. Guidelines to the metrology and radio measurement course practical classes “Error evaluation direct and sideway measurements”, Dvorajshyn B.V. and others, - MEI, 1995.

9. Methodical manual for the coarse “Metrology and radio measurements” Collection of the laboratory tasks.- М.: МEI, 2006.


	Module title:
	Computer modeling of radio electronic means

	Term of study:
	7, 8

	Responsible for the module
	Gerassimova Yu. V. 

	Lecturer:
	Modeling Radio Electronic and Telecommunication Devices and Systems –Gerassimova Yu.V.
Systems of Computer Modeling in Radio Electronics – Ivel V.P.

Antenna- Feeder Devices and Modeling the Expansion of Radio Waves  – Petrov P.A.

Design of Antennas and Ultra High-Frequency Devices on the Basis of Modern Mathematical Packages – Petrov P.A.

Radio Technical Systems and their Modeling – Abilmazhinov B.M.

Mathematical Modeling of Radio Technical Devices and Systems – Abilmazhinov B.M.

Production practice –Krashevskaya T.I.
Pre-diploma practice –Gerassimova Yu.V.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time mode:

7th semester: number of hours per week – 24; per term – 360.

8th semester – 300, among them: Practical training – 120;

Pre-diploma training – 180.

	Work load:
	Full-time:

Classroom load: 120 hours

Extracurricular load: 240 hours

Total: 660 hours

	Credits:
	22 ECTS 

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	module "Bases of mathematics and the natural sciences", module "Bases of radioengineering", module "Design technologies of radio components and devices"

	Objectives of modules / assumed teaching results
	Knowledge: principles of building of radioengineering systems; bases of modeling radioengineering and telecommunication devices in different virtual medium; the basic methods and tools for receiving, storing and processing of information, quality indicators antenna-feeder devices, power system parameters, indicators of effective use of the frequency bands and the economic performance of antenna-feeder devices, the technical concept of constructing the antenna-feeder devices.
Skills and abilities: to apply methods of optimal solutions theory in designing radiosystems of information transfer, radiolocating and radio-navigation systems; to model different processes in radioengineering systems with use of application packages

Competences: to apply the mathematical analysis and modeling methods, theoretical and experimental studies, to take into account modern trends in electronics, measuring and computer technology, information technology in the professional sphere, software for computer-aided design and simulation of electronic circuits and devices.

	Contents:
	Mathematical models of radio electronic systems (RES) at the level of automated functional and logical (system integrators) design.

The theory of propagation, surroundings effects on radio wave propagation. The calculation of the antennas radiation field. The antenna pattern. The theory of radiation dipoles. The emission arrays. Emission from disterbed surfaces. Omnidirectional antennas, short-wave (SW) and ultrashort wave range (USW). Horn and reflector antennas.

	Results of study / examinations / forms of examination:
	Computer testing

	Technical / multimedia equipment:
	Laboratory of Computational Mathematics and Electronic Simulation.

Laboratory “Radio receivers and radio transmitters”

Multimedia complex.

	Literature:
	Computer-aided design of electronic equipment: St. manual for schools / O.V.Alekseev, A.A.Golovkov, I.Y.Pivovarov and others, ed. O.V.Alekseeva. - M.: Higher School, 2000. - 479.

Norenkov I.P. Fundamentals of computer-aided design: St. manual for high schools. - Moscow: Publishing House of the MSTU. Bauman, 2002. - 334.

Bogatirev E.A., Grebenko Y. M., Lishak M. Y. Circuit simulation of electronic devices. Laboratory work № 1-7: a tutorial. - Moscow: Publishing House of MEI, 2007

Erohin G.A. and others Antenna-feeder devices, and radio wave propagation. Textbook for High Schools. Moscow: Publishing House of the "Hot Line", 2004, 491 p.

Belkin N.A. and others The importance of studing the  propagation of electromagnetic compatibility, antenna-feeder devices, radio communications and broadcasting. / Tutorial / ed G.I.Troshina. -M.: Science Press, 2002.

E.I. Nefedov. Antenna-feeder Devices and Propagation - Moscow: Academy 2008.


	Module title:
	Digital Television

	Term of study:
	7

	Responsible for the module
	Petrov P.A.

	Lecturer:
	Digital signal processing – Ivel V.P.

Information Security and Confidentiality – Dimitriadi N.A.
Fundametals of Television and Video Engineering – Petrov P.A.

Techniques for Obtaining Images – Petrov P.A.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study:  

7 semester: hours per week – 16; per semester – 240.

	Work load:
	Full-time:

Classroom load: 80 hours

Extracurricular load: 160 hours

Total: 240 hours

	Credits:
	8 ECTS 

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	module "Bases of mathematics and the natural sciences", module "Bases of radioengineering", module "Digital systems of control", module "Generation and procession of signals"

	Objectives of modules / assumed teaching results
	Knowledge: physical principles of transmission of optical images and approaches for constructing television and video systems; the basis of theory of discrete and digital signals and systems; principles of designing of digital television systems

Skills and abilities: to check activity, regulation and control of main parameters of radio and television equipments; to design digital devices with use of virtual means

Competences: to apply methods of  analysis and synthesis of devices of analog and digital signal processing in solution specific scientific and technical problems; to carry out modeling and experimental survey of devices of digital processing of signals 

	Contents:
	Discrete signals and their spectra. Discrete systems and methods for their description: transfer function, direct and canonical structural schemes, different equations, pulse and transient characteristics of the digital filter. Design of digital filters: IIR filters at a specific analog prototype by the generalized bilinear transformation, FIR filters with linear-phase method of "weighting" design automation of digital filters using specialized software. Effects caused by the finite word length of digital filters.

Characteristics and parameters of the TV picture. Shape and television signal spectrum. Light-to-signal means and equipments. Picture tube. LCD and LED technology. Prospective Converters Signal-to-light. SEKAM system and PAL. Fundamentals of digital television. Basic Recording TV programs. Satellite television service. Cable television systems. Promising TV system.

	Results of study / examinations / forms of examination:
	Computer testing, the course work defense.

	Technical / multimedia equipment:
	Multimedia complex.

Laboratory “Computer Mathematics and Electronic Modeling”

Laboratory “Radio Receivers and Radio Transmitters”

	Literature:
	1. Vasiliev V.P. Fundamentals of the theory and design of digital filters: study guideline for the higher education institutions. Textbook./ V.P. Vasiliev, E.L. Muro, S.M. Smolskiy, ed. S.M. Smolski. Moscow: Publishing Center “Academy”, 2007. 272.

2. Grebenko Y.A. Digital signal processing techniques in radio receivers: a tutorial courses for “Methods and devices for digital signal processing” and “Radio receivers” // Y. Grebenko. Publishing House MEI 2006. 48.

3. Sergienko A.B.  Digital Signal Processing: A Textbook for high schools. 2nd ed. St. Petersburg.: Peter, 2007. 751 p.

4. V.E. Dzhakoniya. Television. M.: Radio and communication. 2005.

5. Fundamentals of television and video: R. E. Byckov - M Hotline - Telecom 2006.

6. Fundamentals of television technology. Television receivers: V. Vinogradov - St. Petersburg, crown-vek, 2010 - 368 p.

7. Radio and television in France: L.V. Sharonchikova - Moscow: Moscow State University, 2011 - 224 p.

8. Digital Tlevision. From theory to practice: A.V. Smirnov, A. E. Peskin - St. Petersburg, Hot Line - Telecom, 2005 – 352 p.


	Module title:
	Labour safety

	Term of study:
	7

	Responsible for the module
	Krashevskaya T.I.

	Lecturer:
	Labor Security - Krashevskaya T.I.

Techniques of Labor Security at Industries - Krashevskaya T.I.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study:  

7th semester: hours per week – 6; per semester – 90.

	Work load:
	Full-time:

Classroom load: 30 hours

Extracurricular load: 60 hours

Total: 90 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Module "The interaction of man and nature" 

	Objectives of modules / assumed teaching results
	Formation of the necessary theoretical basis in the sphere of labor safety. Familiarization with the notions and terminology in the field of the labor in the workplace and during the educational process. Widening of the labor safety in the workplace knowledge.

	Contents:
	Knowledge: legal, normative and organizing basis of labor protection in the manufacture; harmful and dangerious production and factors 

Skills and abilities: to apply standards and legislative documents in the field of the electromagnetic compatibility; to ensure safety labor conditions in professional activity

Competences: ability to make and validate concrete technical solutions in terms of requirements of electromagnetic compatibility, ensuring necessary level of reliability and ensuring safety in development and using radioelectronic devices

	Results of study / examinations / forms of examination:
	Computer testing

	Technical / multimedia equipment:
	Power Point-presentations, multimedia complex

	Literature:
	1. Chentsova V.N. Fundamentals of Safety: Studyguide / V.N. Chentsova S.V. Kutuzov, I.A. Chehovskih, ed. V.N. Chentsovoy. - St. Petersburg.: StPSUEF Publishing House, 2004.

2. Geits I.V. Labor safety and health. Moscow: Publishing House of the “Business and Services”, 2006

3. Razdorozhny A.A. Labor Health and Safety. - M.: Examination, 2006.

4. Lapshin Y.A. Health and Safety: Textbook / ed. B.I. Zotova.-Ulyanovsk: Ulyanovsk Printing House, 2008-312 p.

5. Life safety in the workplace. Textbook for Higher educational institutions. / B.I. Zotov, V.I. Kurdyumov. Moscow: Kolos, 2009, 54 p.


	Module title:
	Bachelor’s degree work

	Term of study:
	8

	Person responsible for the module
	Gerassimova Yu.V.

	Lecturer:
	 Ivel V.P., Gerassimova Yu.V., Ritter D.V., Dimitriadi N.A.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study / number of hours per week and per term: 
	Full-time study:  

8 semester: Hours per semester – 600.

	Work load:
	Full-time study:

Extracurricular load: 600 hours

Total: 600 hours

	Credits:
	20 ECTS

	Examination requirements:


	Completion of the whole educational programme  and writing a bachelor’s thesis

	Recommended requirements:
	Modules: Fundamentals of Mathematics and Natural Sciences. Fundamentals of Electrical Engineering. Radio Circuits and Signals. Fundamentals of Radio Engineering. Electronics and Electrical Engineering. Programming of Digital Devices. Technical means of data processing and visualization. Design technology for wireless components and devices. Digital control systems. Sources of supply. Formation and processing of signals. Metrological aspects of radio engineering. Computer simulation of electronic means. Occupational safety and health in the workplace. Fundamentals of economic knowledge. The interaction of man and nature. Social and Humanitarian knowledge.

	Objectives of modules / assumed teaching results
	Students 

- are familiar with the latest developments in the sphere of creation, operation and prospects of the development of complex electronic devices, and systems for the different areas of activity;

-  know the methods of analysis and synthesis of devices, systems and complexes in the chosen field and the principles of their construction and operation;

- are able to calculate and design the basic units of equipment systems and complexes, tend and use the devices, systems and complexes in the area of ​​their activities;

- are competent in technical regulation, international and national standards, tools and practices for information technology, as well as in matters of legislative, regulatory and legal framework in the field of instrumentation, industrial safety, protection of the environment.

	Contents:
	Patent-information search on the researched theme. Selection and analysis of the theoretical work on the subject. The development of the block diagram of the designed device. Development and calculation of basic electric circuit device. Development of PCB devices. Analysis of the reliability of the device, as well as economic indicators and issues of labor protection and ecology in the design and implementation of the test device or system.

	Results of study / examinations / forms of examination:
	Integrated state examination in specialty. Defense of the bachelor’s thesis.

	Technical / multimedia equipment:


	Laboratories of the department: “Electrical power engineering”, “Electronics”, “Information and measuring equipment”, “Computer mathematics and modeling of electrotechnical devices”, “Automation of technical processes”, “Bases of automation», «Bases of automatization”. 

Software: Electronic Workbench, Matcad, MATLAB, Proteus, S-Plan, PCAD, OrCAD.

Precision complex PCB manufacturing ProtoMat S42.

	Literature:
	1. Electroconversion device electronic systems: studies. Manual / A.M. Sazhnev, L.G. Rogulina. - Novosibirsk: Publishing House of the NSTU, 2012. - 220.

2. V.Y. Shishmaref. Parts and accessories of automatic control systems. - Moscow: Academia, 2005

3. The methodology and practice of technical experimentation: Studies for the student of the higher educational institutions. Textbook. V.A. Rogov, G.G. Pozdnyak. - Moscow: Publishing Center “Academy”, 2005

4. Bogatirev E.A., Grebenko Y., M. Lishak Circuit simulation of electronic devices. Laboratory work № 1-7: a tutorial. - Moscow: Publishing House of MEI, 2007

5. Chentsova V.N. Fundamentals of Safety: Manual / V.N. Chentsova, S.V. Kutuzov, I.A. Chehovskih, ed. V.N. Chentsovoy. - St. Petersburg.: StPSUEF Publishing House, 2004.

6. V.B. Brodin, A. Kalinin systems on microcontrollers and programmable logic LSIs. - Moscow: ECOM, 2002.

7. E.P. Ugriumov Digital circuitry. St. Petersburg.: BHV - St. Petersburg, 2000.

8. The practice of computer-aided design of electronic devices: V.B. Steshenko - Moscow, Publisher Molgacheva S.V., Knowledge, 2002 - 768.

9. Pavlov V.N., V.N. Noghin Circuit design of analog electronic devices: A Textbook for higher educational institutions. - 3rd ed. - Moscow: Hotline Telecom. 2005


	Module title:
	Official  language 


	Term of study:
	1,2

	Person responsible for the module
	Kuandykova D.K.

	Lecturer:
	Kazakh  language - Kuandykova D.K.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time study:

1 semester: hours per week – 10; per semester – 150.

2 semester: hours per week – 8; per semester – 120.

	Work load:
	Full-time mode of study:

Curricular load: 90 hours

Extracurricular load: 180 hours

Total: 270 hours

	Credits:
	9 ECTS

	Examination requirements:


	For admission to the examination the student must score at least 50 points out of 100 allocated to each discipline module

	Recommended requirements:
	Minimally adequate level of  the Kazakh language students receive in the middle compulsory school 

	Objectives of modules / assumed teaching results
	Knowledge: lexical minimum within a given level, the system of the time, the basic grammar and word-formation models, the rules for constructing various types of proposals, cultural specificities of conversations, interviews on culture, history, geography and economy of the language being studied

Competence: Ownership studied lexical and grammatical material in real communication in Kazakh; perception and speech understanding by hearing and reading in the studied areas and speech topics, expressing emotions and feelings in Kazakh, in writing, presentation of facts, events, reading / listening, writing an essay, report, independent reading and understanding texts, using appropriate reference materials.

	Contents:
	1. Adam zhane kogham.

2. M.Kozybaev atyndaghy Soltүstіk Kazakstan memlekettіk universitetі.

3. As-adamnin arkauy.

4. Tazalyk - saulyk negіzі, saulyk-bajlyk negіzі.

5. Bүgіngі kiіm үlgіlerі.

6. Tughan o’lke. Bіzdіn kala - Petropavl kalasy.

7. Adam zhane tabighat.

8. Sayakhat. Tarikhi oryndar.

9. O’ner men Madeniet.

10. Atakty adamdar.

11. Tarikhi tulghalar.

12. Menin elim - Kazakstan.

13. Kazakstannyn bilim beru zhujesі.

14. Kogham zhane zhastar.

15. Adam zhane zan.

	Results of study / examinations / forms of examination:
	Computer test 

	Technical / multimedia equipment:


	Multimedia language laboratory, class, interactive board, a multimedia center.

	Literature:
	1. Aldasheva A., Ahmetzhanova Z., Kadasheva K., Sulejmenova E. Resmi is kaghazdary. «Sozdík-Slovarʹ» А., 2002
2. Aldasheva A., Ahmetzhanova Z., Kadasheva K., Sulejmenova E. Resmi karym-katynas tílí: kazak  tílí baghdarlamasy. Astana, 1999 

3. Ahmetzhanova Z., Ernazarova Z. Iskerlík kazak tílí. Negízgí dengej. Almaty: «Arhisema» baspasy, 2007
4. Aiapova T.T., Kuzekova Z.S.  Kazak  tílí. Almaty, 2002 

5. Bekturova A., Bekturov Sh. Kazahskij iazyk dlia vseh. Almaty: Atamura, 2004
6. Dujsenbekova L. Is kaghazdaryn kazaksha zhirgízu. «Ana tílí», 2000
7. Ergaziev N., Sulejmenova B. Is kaghazdarynyn oryssha-kazaksha so’zdígí. Almaty, 1994
8. Kazakstan Respublikasynyn ís kaghazdaryn zhyrgízu. Almaty, 2005
9. Pirimbetova M. Is kaghazdaryn kazak tílínde zhyrgízu. Oku kuraly. Astana, 2007
10. Alímkulov K., Zhakypov M., Izhanov Z. Kazaksha –oryssha, oryssha-kazaksha so’zdik. Is zhүrgízu zhane muraghat ísí. Almaty, 2000
11. Kokanbaev A., Musabekov K., Ashímuly K. Munaj himiiasy terminderí men so’z tírkesterínín oryssha-kazaksha zhane kazaksha-oryssha so’zdígí. Almaty, 2007
12. Kudajbergenov R. Technikalyk terminder so’zdígí. Almaty, 2009


	Module title:
	Foreign language (level А1-B2)

	Term of study:
	1, 2

	Person responsible for the module
	Olkova I.A.

	Lecturer:
	Foreign language  – Olkova I.A.

	Language:
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-tine study:

1 semester: hours per week – 12; per semester – 180.

2 semester: hours per week – 6; per semester – 90.

	Work load:
	Full-time mode of study:

Curricular load: 90 hours 

Extracurricular load: 180  hours 

Total: 270 hours

	Credits:
	9 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Minimally adequate level of  the foreign language students receive in the middle compulsory school

	Objectives of modules / assumed teaching results
	Knowledge: Students know the lexical minimum within the frames of the given level, the system of tenses, the basic grammar and word-formation models; the rules of building different types of sentences, cultural peculiarities of conducting conversation and interview; the culture, history, geography and economy of the countries under consideration. 

Competence: Students are able to use the lexical and grammar material in the context of the real communication in English; to perceive and understand the speech while listening and reading within the frames of the studied spheres and the subject of speech; to express the feeling and emotions in English; to state the facts and events of the heard / read in a written form; to write an essay, report; to read and understand texts individually using necessary reference materials.

	Contents:
	Lexical material:

· Social and everyday life sphere of communication: Family in modern society, Housing and accommodation;

· Social and cultural sphere of communication: Kazakhstan, Country studies (English speaking countries: culture, geography, economy), Leisure, Traveling;

· Training and professional sphere of communication: Education, My University, Jobs and Professions, My future profession, Professional competence, Advantages and disadvantages of different professions;

· Social and cultural sphere of communication: Health and Healthy Life Style, Law, Human Rights, Environment and environmental problems, Mass Media 

Grammar material:

- Tenses (Present, Past, Future – Simple, Continuous, Perfect);

- Conditional sentences;

- Reflexive, Possessive and Relative Pronouns;

- The passive Voice;

- Modal verbs (might, could, might, can);

- Reported Speech;

- Connectors (although, however, thus…);

- Quantifiers (a few, a little etc.);

- Adverbs of frequency;

- Degrees of comparison (adjectives and adverbs)

	Results of study / examinations / forms of examination:
	Computer test 

	Technical / multimedia equipment:


	Multimedia lingaphone classroom, interactive board, multimedia complex.

	Literature:
	1. Sue Kay & Vaughan Jones. Inside Out - Elementary: Macmillan, 2003.
2. Luke Prodromou. Rising Star – An Intermediate Course: Macmillan, 2001.
3. Raymond Murphy. English Grammar in Use: Cambridge University Press, 2004. 
4. Simon Clarke. Macmillan English Grammar in Context: Macmillan, 2008.
5. Agabekyan I., Kovalenko P. English for engineers. – 4th ed.,- Rostov-on-Don, 2006

6. Vyborova G.E., Makhmuryan K.S., Melchina O.P. Easy English: Basic course: М., 2005. –- 384 p.
7. English for engineering professions at high schools: Textbook / V.N Bgashev, Y.Y. Dolmatovskaya and others. – М., 1990. – 416 p.


	Module title:
	Political Science

	Term of study:
	1

	Person responsible for the module
	Kaziyev S.Sh.

	Lecturer:
	Political science - Kaziyev S.Sh.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study: 

1 semester: hours per week – 6; per semester – 90.

	Work load:
	Full-time mode of study:

Curricular load: 30 hours 

Extracurricular load: 60  hours 

Total: 90 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	The study the Political Science is based on knowledge of social sciences and humanities cycle that lay the foundations of the theory and methodology of modern political science. Among these disciplines should be noted: “Philosophy”, “Law”, “The Basics of Economic Theory”, and “Sociology”.

	Objectives of modules / assumed teaching results
	Knowledge: Introduction to the basic principles, concepts that are used in the study of political phenomena.

Skills: - to give the student a new set of political knowledge in political science as an independent scientific discipline.

Competence: to teach the basics of the political culture, political ideologies and forms of debate.

	Contents:
	Brief Course Description

The main stages in the development of political science, public policy in the life power as a political phenomenon; political system of society, the State and civil society, political parties and social movements, political regimes, the subject of politics, political crises and conflicts, World and International Politics.

	Results of study / examinations / forms of examination:
	Oral Form

	Technical / multimedia equipment:


	Multimedia complex

	Literature:
	1. Bulatova A.N. Ismagambetova: Politics Account. pos.: Almaty, 2005.

2. Gadzhiev K.S. Politics (the basic course) textbook. - M., 2007.

3. Kozyrev G.I. Political Conflict: uch. pos. - Moscow, 2008.

4. Politologiya: a textbook / Auto. A.Yu. Melvel etc. - M., 2010.

5. Politologiya: a textbook / A.N. Nasynbaeva. - Almaty, 1998.


	Module title:
	State History

	Term of study:
	2

	Person responsible for the module
	Pleshakov А.А.

	Lecturer:
	History of Kazakhstan – Pleshakov А.А.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study: 

2 semester: hours per week – 8; per semester – 120.

	Work load:
	Full-time mode of study:

Curricular load: 40 hours 

Extracurricular load: 80  hours 

Total: 120 hours

	Credits:
	4 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	The study of the discipline is based on the students`  knowledge, and skills received at the school in the following disciplines: the History of Kazakhstan, World History, Human and Society, World Belle-letter culture, Literature.

	Objectives of modules / assumed teaching results
	Knowledge: formation of the scientific world view on the basis of the State History materials study.  

Skills: to know the main stages of the history of Kazakhstan in the context of the world history, to distinguish scientific and non-scientific views on the historical processes.

Competence: to use the scientific views in the professional and scientific spheres.

	Contents:
	Studying the history of Kazakhstan as the original and at the same time as an organic part of the history of the world; highlighting the role and place of the Kazakh people in the international community at various stages of formation and development, to show the basic laws of ethno-genetic processes on the territory of Kazakhstan, to consider the characteristics of the socio-economic relations, the nodal problems of political history, tracing the evolution of the material and spiritual culture.

	Results of study / examinations / forms of examination:
	Oral form

	Technical / multimedia equipment:


	Portable and stationary multimedia complexes.

	Literature:
	1. History of Kazakhstan. Essay. - А., 1993.

2. History of the Kazakh Soviet Socialist Republic (from ancient times to the present day) in 5 volumes. - А., 1979-1980.

3. History of Kazakhstan. In 4 volumes. V. 1-3. Almaty, 1996, 1998, 2001.2010.


	Module title:
	Bases of Economics

	Term of study:
	4

	Person responsible for the module
	Terekhin A.N.

	Lecturer:
	Fundametals of Economic Theory  – Terekhin A.N.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study: 

4 semester: hours per week – 8; per semester – 120.

	Work load:
	Full-time study:

Curricular load: 40 hours 

Extracurricular load: 80  hours 

Total: 120 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	History; Geography; Mathematics.

	Objectives of modules / assumed teaching results
	Knowledge: Students know the economic laws and categories, principles of the work organization; 

Skills and abilities: Students are able to analyze economic indexes of the work; to build graphic dependence, to interpret the economic facts investigation;

Competence: Students can combine theoretical and methodological skills in economic decisions. 

	Contents:
	Social production and its structure.

Forms of social economy.

Market: model, structure, species.

Supply and demand.

Competition and Monopoly.

Government regulation of the economy.

	Results of study / examinations / forms of examination:
	Computer test

	Technical / multimedia equipment:


	Portable and stationary multimedia complexes.

	Literature:
	1. Borisov E.F. Economic theory. - Moscow: YuRight 2005. - 400 p.;

2. The course of economic theory / ed. M.N. Chepurina. - Kirov: ASA, 2001. - 752 p.;

3. Economic theory / ed. I.P. Nikolaeva. - Moscow: UNITY-DANA, 2008. – 527 p.;

4. Economic theory / ed. A.I. Dobrynina St. Petersburg.: Peter, 2004. – 544 p.


	Module title:
	The interaction of man and nature

	Term of study:
	3,4

	Person responsible for the module
	Bulatova A.S.

	Lecturer:
	Ecology and Sustainable Development - Bulatova A.S., Fundamentals of Life Safety - Pflyuk S.N.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full time study: 

3d semester: hours per week – 6; per semester – 90.

4th semester: hours per week – 6; per semester – 90.

	Work load:
	Full-time study:

Curricular load: 60 hours 

Extracurricular load: 120  hours 

Total: 180 hours

	Credits:
	6 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Prior knowledge of geography, biology, chemistry from the school course

	Objectives of modules / assumed teaching results
	- knowledge: students familiar with key concepts and terms of ecology and sustainable development, familiar with the stages of formation of ecology as a science, have an idea of ​​the place and role of ecology in the natural sciences.

- skills: the ability to analyze and make conclusions, the  ability to work with the scientific literature and to formulate their thoughts, the ability to critically evaluate the major projects in the Mining industry and mining, and their impact on the environment,  ability to map areas of natural and man-made pollution, and disadvantage of the human environment, the ability to apply the comparative method in the analysis of impacts on the environment of man;
- competences: knowledge of the basic laws of ecology, the competence in the ability to track trends in the transformation of the environment under the influence of human activities, the ability to simulate the environmental situation and make predictions for the future based on available data on the degree of degradation of the environment;
- to pass on to future specialist theoretical knowledge and practical skills necessary for training of the population for rules of behavior in the conditions of an emergency of natural, technogenic and social character , forecasting and adoption of competent decisions in the conditions of emergency situations on protection of the population and the production personnel of objects of managing and possible consequences of failures, accidents, disasters, and also during elimination of these consequences;

-To teach students how to act in emergency situations, how to protect the population bases of the organization and carrying out rescue and other emergency operations, bases of medical knowledge.

	Contents:
	Types of anthropogenic impacts on the biosphere, air pollution, water pollution, depletion of groundwater and surface water, soil erosion, desertification, human impacts on flora and fauna, sustainable development of the biosphere.
The risks arising from the interaction of man and the biosphere and technosphere. Legislation in the field of emergency. Activities and procedures for emergency situations. Collective and individual protection. Bases of the first medical аid.

	Results of study / examinations / forms of examination:
	Computer test

	Technical / multimedia equipment:


	Power Point-presentations, e-texts and maps, Multimedia complex

	Literature:
	1. Vronsky I.A. Applied ecology. – Rostov-on-Don: Phoenix, 2006. – 381 pages.

2.  Korobkin V.P.,Peredelsky Yu.V.Ecology. - Rostov-on-Don: Phoenix, 2008. – 452 pages.

3.  Nikolaykin N. I., Nikolaykina N. E., Melekhova O. P. Ecology. Тhird Edition., stereotype. - M:Drofa, 2004. - 624 pages.

4. Panin M. S. Ecology of Kazakhstan. – Semipalatinsk, 2005. – 472 pages.

5. Reymers N. F. Ecology. – M: Nauka, 2004. – 349 pages.

6. Vishnyakov Ya.D., etc. - Health and safety. Protection of the population and territories in emergency situations: manual. M:Akademiya, 2008

7. V. M. Gubanov, L.A. Mikhaylov, Accusative. Emergency situations of social character and protection against them, M – the Bustard 2007

8. Ten E.E. The Basis of medical knowledge. М: Academy, 2007


	Module title:
	Social-humanitarian knowledge

	Term of study:
	3

	Person responsible for the module
	Nikiforof A. V.

	Lecturer:
	Social science – Chukhno A.V.
Philosophy – Nikiforof A. V.

	Language:
	Russian 

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study: 

3d semester: hours per week – 14; per semester – 210.

	Work load:
	Full-time study:

Curricular load: 70 hours 

Total: 210 hours 

	Credits:
	7 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Study of the subject is based on the knowledge and skills of students received in the school: man and society, world history, world culture, literature, history.

	Objectives of modules / assumed teaching results
	Knowledge: the formation of the scientific worldview through the study of historical and philosophical material.

Skills: to distinguish academic and scientific views to the world.

Competencies: to use scientific views in life and professional sphere.

	Contents:
	The essence of the sociological knowledge. Historical stages of sociology, trends and prospects for its further development. Society, social structure, social institutions and processes. Personality and socialization. Methodology and methods of sociological research. The study of philosophical categories and methodology in the process of improving the historical and philosophical knowledge.

	Results of study / examinations / forms of examination:
	Computer test

	Technical / multimedia equipment:


	Power Point-presentations, e-texts and maps, Multimedia complex

	Literature:
	1. Batygin G.S. Lectures on the methodology of sociological research: A textbook for students of liberal arts colleges and graduate students. - 2nd ed. - Moscow: People's Friendship University, 2008. - 368 p.

2. Batygin G.S., D.G. Podvoisky The history of sociology. Tutorial - Publishing House “Higher Education and Science”, 2007. - 444 p.

3. M.K. Gorshkov Applied Sociology: Methodology and Methods: Study Guide / M.K. Gorshkov, F.E. Sheregi. - Moscow: Alfa_M: INFRA-M, 2009. - 416

4. Kravchenko S.A. Sociology: a paradigm in the light of the sociological imagination: Textbook for Universities /

 5. S.A. Kravchenko. - 2nd ed. - Moscow: Publishing House “Examination”, 2004. - 624 p.

6. Alekseev P.V., A.V. Panin Philosophy: A Textbook. M.: Prospect, 2003

7. Gubin V.D. Philosophy: Textbook. M.: Omega 2006

8. Spirkin A.G. Philosophy: A Textbook. M. Gardariki, 2004

9. Philosophy: Textbook / Comp. Gabitov T.H. Almaty, 2003


	Module title:
	Technical Foreign Language

	Term of study:
	4

	Person responsible for the module
	Sagitdinova T.K.

	Lecturer:
	Profession Oriented Foreign Language – Sagitdinova T.K.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study: 

4 semester: hours per week – 6; per semester – 90.

	Work load:
	Full-time study

Curricular load: 30 hours

Extracurricular load: 60 hours

Total time: 90 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	The course is designed for the continuing study of the English language on the basis of knowledge acquired in school.

	Objectives of modules / assumed teaching results
	- Knowledge: functional and stylistic characteristics of scientific presentation of the material in the target foreign language, scientific terminology and the terminology appropriate to the  sub-language specialty in a foreign language, fundamentals of business correspondence in the framework of international cooperation.

- Skills: free to read, translate the original literature in the chosen specialty, followed by analysis, interpretation and evaluation of the extracted information; explicate in writing (report, annotation, abstract) scientific information, to participate in professional discussions, scientific debates, , round-table conversations, to present the scientific research (at seminars, conferences, symposia, forums), listen and understand public appearances with the direct and indirect communication (lectures, reports, television and the Internet programs).

-  Competence. Professional and communication: free use of a foreign language as a means of business communication, willingness to practice the skills in the organization of research and design work, annotating and referencing literature on specialty; report preparation, preparation of abstracts (articles) in the specialty business correspondence on English. General culture: the ability to live in a multilingual and multicultural world today.

	Contents:
	Improving proficiency in English-speaking students of speech: heighten the level of speaking, and writing skills, the study of the rules of construction of scientific and professional speech, language features reports and presentations, the study of basic terms in the field of research, strengthening of basic grammatical structures and phenomena.

	Results of study / examinations / forms of examination:
	Computer test

	Technical / multimedia equipment:


	Language lab 249/3, Interactive Smart Board 253/3, Audio and video equipment 250/3, the Internet

	Literature:
	1. D.E. Zemach, L.A.Rumisek. Academic Writing. MacMillan Press, 2006. 

2. Key Concepts in Information and Communication Technology (Palgrave) by Roger I. Cartwright.

3. Holy Roddick Business Writing Makeovers, АСТ, Astrel, 2004.


	Module title:
	Legal Culture

	Term of study:
	2

	Person responsible for the module
	Sushko L.V.

	Lecturer:
	Basis of Law - Sushko L.V.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study:

5th semester: hours per week – 6; per week – 90.

	Work load:
	Full-time study:

Curricular load: 30 hours

Extracurricular load: 60 hours

Total: 90 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Background knowledge from the school course of necessary legal and historical knowledge

	Objectives of modules / assumed teaching results
	Knowledge: a modern system of national law and applicable legislation; about the place and role of the state and law in society; problems and prospects of the Republic of Kazakhstan legal system development.

Competence: the ability to work with the legal literature, the ability to orient in different situations, to see the difference between the permissible and the forbidden, to choose the legal ways and means to protect personal rights and interests of the working group, to apply legal knowledge when assessing the actions and the facts of real life, which have legal significance.

	Contents:
	The subject, and method of the discipline “Basis of Law.” Basis of the theory of the state.

Basis of the theory of law. The legal relationship. Legal responsibility. Constitutional law of RK. Administrative Law of the Republic of Kazakhstan. Civil Law of the RK. Family Law of RK. Financial Law of RK. Labor Law of the RK. Criminal Law of the RK. General characteristics of environmental and land rights of the Republic of Kazakhstan. The procedural law of the Republic of Kazakhstan.

	Results of study / examinations / forms of examination:
	Computer test 

	Technical / multimedia equipment:


	Multimedia complex

	Literature:
	1. Dulatbekov N.O. and other Basics of State and Law of themodern Kazakhstan. Textbook. Astana: Folio, 2000

2. Vengerov A.B. Theory of State and Law. The textbook for law schools. Legal, M.2004.

3. Sapargaliyev G. Constitutional Law of the Republic of Kazakhstan. Academic course. Almaty: Jeti zhargy, 2004

4. Civil Law of the Republic of Kazakhstan / Ed. Ed. Y.G. Basin, M.K. Suleimenov. Academic course. T. 1.2. Almaty: KazSJA building, 2003.

5. Rams A.A. Administrative Law of the Republic of Kazakhstan. Academic course. Almaty: Norma-K, 2003.

6. Ibraeva A.S., N.S. Ibraev Theory of State and Law. Almaty: Jeti zhargy, 2003.

7. Abuzyarova N.A. Labor Law: Textbook. Almaty: Lawyer, 2002.


	Module title:
	Professional Official Language

	Term of study:
	6

	Person responsible for the module
	Kuandykova D.K.

	Lecturer:
	Professional Kazakh Language – Kuandykova D.K.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 
	Full-time study:

6 semester: hours per week – 6; Per semester – 90.

	Work load:
	Full-time study:

Curricular load: 30 hours

Extracurricular load: 60 hours

Total: 90 hours

	Credits:
	3 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Ability to read and speak, also to understand text in the Kazakh language, to work with the dictionary of different types. To know the grammar of the Kazakh language. 

	Objectives of modules / assumed teaching results
	knowledge: peculiarities of the official and business stile of the Kazakh language, rules of the business etiquette and intercultural communication, social terminology used in the professional sphere, methods of structural and semantical, meaning and linguistic analyses of a scientific text.
competences: ability to express thoughts and to write and  conduct a business dialog adequately, ability to find necessary information in the textумение, describe it ее, generalize and  interpret in order to use it in educational and professional communication, ability to draw up a technical documentation

	Contents:
	1. Kazakhstan Respublikasynyn Konstitutsiyasy

2. Adam zhane adamzat kukigu changed bostandygy; Yenbek kukigu
3. Prezident.Parlament

4. Til turaly Zan

5. Kazakstandagy kәsіpkerlіk. Memlekettіk zhane Zheke kәsіpkerlіk

6. Zhumyska ornalasu

7. Bilim take turaly

8. Kazakstannyn ekonomikalyk mүmkіndіkterі

9. Kazakhstan zhane halykaralyk ujumdar

10. Іs kagazdary

	Results of study / examinations / forms of examination:
	Computer test and oral exam

	Technical / multimedia equipment:


	Multimedia language laboratory, class, interactive board, a multimedia center.

	Literature:
	1. M. Aldanova, D. H. Akanova. Resmi-ískeri kazak tílí. Almaty, 2002zh. 

2. K. Atyġayeva, T. Akhmetova. Ískerlík kazak tílí. Petropavl, SKMU, 2010 zh. 

3. A.O.Musa, Í.M.Tolenov. Kazak tílí. Almaty, 2003 zh. Sauytova T.A., Zholdybayeva R.N. Kazak tílí., 2006 zh. 
4. N.K.Mukhamadiyeva. Kasíbi kazak tílí.Almaty, 2003 zh. Z. 
5. Yernazarova, N. Mukhamadiyeva. Kazak tílí. Yeltanu. Almaty, 2005 zh. 

6. Aldasheva. Resmi ís kaġazdary. Almaty, 2002 zh. 

7. Sh. Bekturova, Sh.K. Bekturov. Kazak tílí (zhetíldírushí topka arnalġan). Almaty, 2000. 

8. Zhanaydarov O. Meníң yelím – Kazakstan. Almaty, 2003. Kazakstan Respublikasynyn Konstitutsiyasy. Almaty, 2000 zh.


	Module title:
	Health-improving (beginner level)

	Term of study:
	1, 2

	Person responsible for the module
	Fyodorov V.N.

	Lecturer:
	Physical training - Fyodorov V.N.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time study:  

1 semester: hours per week – 4; per semester – 60.

2 semester: hours per week – 4; per semester – 60.

	Work load:
	Full-time study: 

Curricular load: 40 hours

Extracurricular load: 80 hours

Total: 120 hours

	Credits:
	4 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Physical training in school. 

	Objectives of modules / assumed teaching results
	Module 1:

The ability to make a set of physical exercises for self-study. Ability to perform low and high start in the women's short track. Training of the run endurance 3,000 meters - boys, 1,000 meters - the girls (according to the standards of the Presidential test).

Module 2:

Knowledge of the rules of competition in basketball. The ability to perform the transfer in motion, keeping the ball and throw in the trash. The ability to play basketball on the simplified rules.

Module 3:

Knowledge of safety in the classroom for swimming. Swim any style of 50-100 meters for boys and girls 25-50 meters. The ability to swim front crawl style on the chest and breast stroke.

Module 4:

Knowing the rules of the competition in volleyball. The ability to perform lower and upper transmission ball in pairs, top or bottom feed. The ability to play volleyball on the simplified rules. 

	Contents:
	1st semester: athletics and basketball (beginner level).

2st semester: swimming and volleyball (beginner level).

	Results of study / examinations / forms of examination:
	The standards of the Presidential test

	Technical / multimedia equipment:


	Gym, swimming pool, outdoor playground, game courts

	Literature:
	1. Athletics. Textbook for Institutes of Physical Education. Ed. N.G. Azolina, D.P. Markova, 2nd Edition - M., 2002

2. Basketball. Textbook for High Educational Institutions of Physical Culture. M., 1997

3.  Swimming for beginners. K. Vilke. M.: “Knowledge”, 1991

4. Fundamentals of swimming. Education and the path to perfection. M. Pedroletti. M.: “Phoenix”, 2006

5. Football. Textbook. A.V. Belyaev, N.V. Savin. M.: “Physical Education”, 2000

6. Physical education. Textbook for High Educationl Institutions. M.V. Sokolova. Almaty: RIC 2005


	Module title:
	Health-improving (continuing level) 

	Term of study:
	3, 4

	Person responsible for the module
	Fyodorov V.N.

	Lecturer:
	Physical training - Fyodorov V.N.

	Language:
	Russian

	Curriculum relation:
	5В071900 Radioengineering, electronics and telecommunications

	Mode of study
 / number of hours per week and per term: 


	Full-time study:  

1 semester: hours per week – 4; per semester– 60.

2 semester: hours per week – 4; per semester– 60.

	Work load:
	Full-time study: 

Curricular load: 40 hours

Extracurricular load: 80 hours

Total: 120 hours

	Credits:
	4 ECTS

	Examination requirements:


	To be admitted for the examination the student must have at least 50 out of 100 points assigned for each discipline of the module.

	Recommended requirements:
	Physical training (beginner level)

	Objectives of modules / assumed teaching results
	Module 1:

The ability to make a set of physical exercises for self-study. Ability to perform low and high start in the women's short track. Training of the run endurance 3,000 meters - boys, 1,000 meters - the girls (according to the standards of the Presidential test).

Module 2:

Knowledge of the rules of competition in basketball. The ability to perform the transfer in motion, keeping the ball and throw in the trash. The ability to play basketball on the simplified rules.

Module 3:

Knowledge of safety in the classroom for swimming. Swim any style of 50-100 meters for boys and girls 25-50 meters. The ability to swim front crawl style on the chest and breast stroke.

Module 4:

Knowing the rules of the competition in volleyball. The ability to perform lower and upper transmission ball in pairs, top or bottom feed. The ability to play volleyball on the simplified rules. 

	Contents:
	3st semester: athletics and basketball (continuing level).

4st semester: swimming and volleyball (continuing level).

	Results of study / examinations / forms of examination:
	The standards of the Presidential test

	Technical / multimedia equipment:


	Gym, swimming pool, outdoor playground, game courts

	Literature:
	1. Athletics. Textbook for Institutes of Physical Education. Ed. N.G. Azolina, D.P. Markova, 2nd Edition - M., 2002

2. Basketball. Textbook for High Educational Institutions of Physical Culture. M., 1997

3.  Swimming for beginners. K. Vilke. M.: “Knowledge”, 1991

4. Fundamentals of swimming. Education and the path to perfection. M. Pedroletti. M.: “Phoenix”, 2006

5. Football. Textbook. A.V. Belyaev, N.V. Savin. M.: “Physical Education”, 2000

6. Physical education. Textbook for High Educationl Institutions. M.V. Sokolova. Almaty: RIC 2005


3

