SPECIALTY 5В071900 - RADIO ENGINEERING, ELECTRONICS AND TELECOMMUNICATION
2 COURSE

III semester

Main Elective Modules

Optical Phenomena. 3 credits.

EWOP 2203 Electromagnetic Waves and Optical Phenomena. 3 credits.

Prerequisites: Phys 1205.

The purpose and objectives: the acquisition of knowledge and skills in accordance with the educational standard, fundamental education, laying the foundations of the scientific world; familiarization with the basic optical phenomena, electromagnetic and quantum laws of radiation, propagation and interaction of light with matter.
Contents: geometrical optics, optical electromagnetic waves, polarization of light, reflection and refraction of light, optics of anisotropic media, crystal optics, light interference, coherence, diffraction of light, molecular optics, dispersion of light, optics of moving bodies.
know: phenomena associated with the propagation of electromagnetic waves mainly visible and its related bands (infrared and ultraviolet radiation). Methods of optics used in many application disciplines, including electrical engineering, physics.
to be able: apply the laws of optics to describe the phenomena of various types of optical phenomena operate the physical quantities of various mathematical nature, to know the methods for describing physical phenomena based on dynamic and static patterns
have: skills of the experiment and analyze the results of the experiment, problem solving, laboratory work.
Optics. 3 credits.

Op 2203 Optics. 3 credits.

Prerequisites: Phys 1205.

The purpose and objectives: introduce students with the basic phenomena of geometrical optics, electromagnetic and quantum laws of radiation, propagation and interaction of light with matter, the formation of proficiency in the basic techniques and methods for solving practical problems in the field of optics, the skills of scientific research.
Contents: Elements of geometrical optics. The basic laws of optics. Thin lenses. Aberrations of optical systems. Basic photometric systems and units. The development of ideas about the nature of light. The interference of light. Coherence and monochromatic light waves. Methods of observing interference. Interference of light in thin films. The diffraction of light. The dispersion of light. The interference of light. Coherence and monochromatic light waves.
know: concept of radiation (geometric) optics. Properties of light waves. Interference, diffraction. Electromagnetic waves in matter, dispersion, polarization of light.
to be able: apply their knowledge to solve problems of optics in the technical disciplines.
have: skills of experimental research in optics and their theoretical interpretation.
Professionally-oriented foreign language 1. 3 credits.
FLP 2301 Foreign language practice. 3 credits.

Prerequisites: FL 1108.

The purpose and objectives: To develop in students the perception of a foreign language as a source of information and foreign language communication. The course covers the study of practical grammar and vocabulary of a foreign language for the possession of conversational speech in everyday speech and in writing, and the study of special terminology for the active use of language, both daily and in professional communication.

Contents: Levels: (Elementary, Pre-Intermediate, Intermediate and Upper-Intermediate).

Competence, mastered by studying modules: the student must

know: the system and the structure of the English language

to be able: use them to achieve communicative goals;

have: the formation of a professional outlook.

Professionally-oriented foreign language 2. 3 credits.
BPC 2301 Basics of professional communication. 3 credits.

Prerequisites: FL 1108.

The purpose and objectives: To teach students to use the foreign language as a means to broaden and deepen the system knowledge in the specialty and Self improve their professional skills.

Contents: The course aims to teach students the basic grammar, expanding vocabulary, listening skills for oral expression, written language and learning professional terminology in the specialty. Levels: (Pre-Intermediate, Intermediate, Upper-Intermediate).

Competence, mastered by studying modules: the student must

know: to be able to use the scientific background, methodological literature in the specialty in a foreign language;

to be able: use them to achieve communicative goals;

have: possession of a foreign language as a means of communication.
Information Theory and Computer Methods. 6 credits.

IET 2204 Information and Entropy Theory. 3 credits.

CMRE 2204 Computer Methods of Radio Electronics. 3 credits.

Prerequisites: IT 1102.

The purpose and objectives: Introduction to the basics of information theory, coding and information  entropy, and computer methods of  electronics.
Contents: methods of measurement, transmission and processing of information, methods of source coding (compression coding), methods of channel coding (error control coding), the foundations of the theory of information security. Basics MatLab system for modeling and performance calculation of the characteristics of electronic circuits and systems. The basic principles of treatment of impulse radio signals.
know: The process of sampling, sample rate. Nyquist theorem. Methods of measuring, transmission and processing of information source encoding method and the communication channel. The main functions and operators of MatLab. Basics of programming and signal processing methods in MatLab.
to be able: retrieve and analyze information from a variety of sources, perform mathematical simulation of electronics.
have: information management skills, knowledge of modern computer technology and communications.
Applied of Information  Theory. 6 credits.

AIT 2204 Applied of Information  Theory. 3 credits.

CMCCEC 2204 Computer Modelling and Calculation of Characteristics of Electric Circuits. 3 credits.

Prerequisites: IT 1102.
The purpose and objectives: study applied a qualitative study of issues and quantitative assessments of information systems and the properties of interacting objects, the development of the basic laws, transform, transport and encoding information.
Contents: The module discusses applied questions of information theory, the transfer of information through communication channels, the basics of modeling of electrical circuits in a medium Electronics Workbench, the study of the basic principles of using MatLab system for main characteristics of electrical circuits.
know: concept of information entropy and mutual information objects, methods of quantitative evaluation, the main characteristics of communication channels;
to be able: build optimal and noise-free code, to compare different encryption algorithms to calculate the bandwidth of communication channels;
have: the ability to understand and apply research and applications modern computer device.
IV semester

Professional elective modules

Foreign language for professional purposes 1. 3 credits.

FLPC 2302 Foreign language for professional communication. 3 credits.

Prerequisites: FL 1108.
The purpose and objectives: To prepare students to communicate orally and in writing, both in the professional and social spheres of communication open to the students of the possibility of a foreign language as a source to enhance their linguistic, cognitive and intercultural competences.

Contents: The course aims to teach students the basic grammar, expanding vocabulary, listening skills for oral expression, written language and learning professional terminology in the specialty. Levels: (Pre - Intermediate, Intermediate, Advanced)

Competence, mastered by studying modules: the student must

know: Levels Pre - Intermediate, Intermediate, Advanced

to be able: talk in oral and written forms, both professional and social spheres of communication.

to have: listening skills for oral expression, written language and learning professional terminology in the specialty.
Foreign language for professional purposes 2. 3 credits.

FLSP 2302 Foreign language for specific purposes. 3 credits.

Prerequisites: FL 1108.
The purpose and objectives: To develop the students' perception of a foreign language as a source of information and means of communication in the foreign language to make it suitable for the formulation of their own statements and understanding of other people. The course aims to teach students how to communicate on a variety of general and educational and professional issues.

Contents: The course aims to teach students the basic grammar, expanding vocabulary, listening skills for oral expression, written language and learning professional terminology in the specialty. Levels: (Pre - Intermediate, Intermediate, Advanced)

Competence, mastered by studying modules: the student must

know: the perception of a foreign language as a source of information and means of communication in the foreign language to make it suitable for the formulation of their own statements and understanding of other people.

to be able: talk in oral and written forms, both professional and social spheres of communication.

to have: skills oral expression, written language and learning professional terminology in the specialty.

Main Elective Modules

Circuit Design of Analog Devices and Self-Oscillating Systems. 6 credits.

АEC 2205 Analog Electronic Circuits. 3 credits.

SOS 2205 Self-Oscillating Systems (in English). 3 credits.

Prerequisites: IT 1102, Phys 1205, TEC 2206.

The purpose and objectives: The aim is to design a teaching module assembly REU, including all of the major electric components used in modern electronic media with the help of MultiSim. To introduce the basic ideas and approaches of the theory of oscillations, as the science of evolutionary processes, and to give an idea about the basic methods of the theory of oscillations, and to develop skills in the construction and investigation of vibration-wave systems.
Contents: Discusses general information on analog electronic devices; questions of the theory of self-oscillating systems, synchronization, broadband, high-frequency chaotic signals.
know: modern element base of analog electronics, the concept of phase prosranstva, attractor, different types of self-oscillating system.
to be able: investigate the basic bifurcation of plane systems, use the methods of the theory of self-oscillation for the study of vibration-wave modes, guided in matters of the state and trends of the microcircuitry.
have: insight into general principles of construction of the analog electronic systems, the conversion of analog to digital values​​, skills building phase portraits of conservative and self-oscillatory systems on the plane.
Analog Electronics and Nonlinear Oscillations. 6 credits.

AE 2205 Analolog Electronics. 3 credits.

NO 2205 Nonlinear Oscillations. 3 credits.

Prerequisites: IT 1102, Phys 1205, TEC 2206.

The purpose and objectives:

Contents:

know: Principles of construction and operations of the amplification and conversion of analog signals, the main aspects of the problem and design methods, the development of these devices use analog devices in electronic equipment for various purposes.

be able to: carry out the synthesis of structural and electrical circuits of analog electronic devices, including at the stages prior to the analysis of properties of circuits with a computer
have: skills in the use of optimization techniques and parameters of analog circuits of electronic devices.
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III semester

V semester

Professional  elective Modules
Physics of Telecommunication. 6 credits.

PBSE 3202 Physical  Bases of Semiconductor Electronics. 3 credits.
FCSTS 3202 Fundamentals of Computer Simulation of Telecommunication Systems. 3 credits.
Prerequisites: IT 1105, Fiz(II) 1202, TEC(I) 2203, BREET(II) 2206. 
The purpose and objectives: Aim is study of physical processes which define principles of operation, properties, characteristics and parameters of different semiconductor devices and electronic equipment, forming of practical skills in research of physical processes in semiconductor structures. Bases of training on this module is education by use of modern computer methods for the description of telecommunication systems, for this aim the program-instrumental environment LabVIEW is used.

Contents: We consider the principles of operation, characteristics and parameters of semiconductor devices: diodes, bipolar and field-effect transistors with different structures, programming environment LabVIEW and National Instruments technology for design tasks signal processing devices of modern telecommunications and information systems.
know: Fundamentals of the theory of electrical conductivity of semiconductors. General information on semiconductors. The currents in semiconductors. The device, physical processes, features, options, and simple patterns of use of semiconductor electronic devices. Basic principles and techniques of graphical programming with LabVIEW and techniques to create it for applications such as test and measurement, data acquisition, instrument control, data logging and analysis.
to be able: independently solve the problems of modeling, analysis and synthesis of electronic devices in their design and operation, to develop an application in the LabVIEW development environment tool for a variety of target hardware platforms NI.
have: skills necessary for the successful development of special radio courses and the subsequent decision of various professional tasks related to the rational choice of electronic devices and their operation modes in electronic equipment.
Radiotechnical System. 6 credits.

TT 3202 Teletraffic Theory. 3 credits.
FCPES 3202 Fundamentals of Computer Projection of Electronic Systems. 3 credits.
Prerequisites: IT 1105, TEC(II) 2203, BREET(II) 2206.

The purpose and objectives: Goal of the module is forming of the system of knowledge and skills in using of electromagnetic oscillations and waves in radio-frequency region with different conditions of generation, transmittance, reception, proceeding and storage of information, study of methods of automatic development of circuit boards, projection of modern radio electronic equipment by use of methods of automated projection.

Contents: Call flows. Features Quality of Service. Types of information transfer systems. Analysis of switching communication systems. Fractal traffic models. Routing Algorithms in ATM networks. Objectives, methods, objectives and processes of computer-aided design of electronic devices (ED). The mathematical foundations of computer simulation components ED various levels of difficulty. Methods of using PPP for automated computer-aided design ED.
know: regulations governing the methods of measuring the basic characteristics of the message flow, methods of processing the results of measurements and prediction of these characteristics, the quality of service in communication networks, methods of determination and setting of message flows, measurements of their characteristics, methods of processing the results of measurements, the main stages of the design and creation of EDs
to be able: apply the methods of processing the results of measurements of the basic characteristics of the flow of messages and their forecasting methods to apply calculating capacity multi-threaded (multi-) switching systems in the next generation telecommunications networks, computer systems and use software packages for the design and research of wireless devices;
have: ability to work independently on the computer and computer networks, to be able to computer modeling of devices, systems and processes using versatile package software applications.
VІ semester

Autonomous Processes in Electronics  (in English). 6 credits.

SOS 3303 Self-Oscillating Systems. 3 credits.
Prerequisites: Fiz(II) 1202

The purpose and objectives: Aim of teaching is study application of methods of physics to concrete technological processes. Problems of nonlinear oscillations, theory of self-oscillating systems, synchronization of generators of broadband high frequency chaotic signals are considered.
Contents: deals with the theory of oscillating systems, synchronization, broadband, high-frequency chaotic signals.
know: the concept of phase space attractor, different types of self-oscillating systems;
to be able: explore the bifurcation of plane systems, use the methods of the theory of self-oscillation for the study of vibration-wave modes;
have: building skills of the phase portraits of the conservative and self-oscillatory systems on the plane.
Nonlinear Oscillations  (in English). 6 credits.

NO 3303 Nonlinear Oscillations. 3 credits.
Prerequisites: Fiz(II) 1202
The purpose and objectives: Fundamental physical experiments results of which can be used for the description of physical phenomena and laws are considered. Physical experiments on non- isochronisms, chaos of oscillations are study in details. These results are very important for the description of operation of radio electronic devices and equipment.
Contents: Linear and nonlinear oscillators. The phase portrait. Resonance in a nonlinear oscillator. Basics of qualitative theory and bifurcation theory of dynamical systems on the plane. Methods for solving the problems of the theory of nonlinear oscillations.
know: general concepts of the theory of nonlinear oscillations, nonlinear elements and non-linear characteristics, the fundamental effects which results in non-linearity, computer-based analysis of nonlinear oscillations;
to be able: use methods of analysis of the theory of nonlinear oscillations;
have: skills in numerical studies of systems of differential equations.
Nanoelectronic Techniques in Telecommunication. 6 credits.

SMC 3304 Systems and Movable Communication. 3 credits.
NE 3304 Nanoelectronics. 3 credits.
Prerequisites: Fiz(II) 1202, TEC(I) 2203, TEWT 3208.
The purpose and objectives: The aim of the module is to teach students study the features of construction of modern mobile communication systems (MCS), providing a variety of services to mobile and fixed subscribers, and features specifications SMS different standards, the study of advanced achievements, the main directions, trends, prospects and problems of modern nanoelectronics.
Contents: In the module various technologies of mobile multichannel systems of the standards GSM, CDMA are considered, the detailed description of these technologies is provided, various realization of services of the companies of cellular communication and principles of functioning of various systems, the equipment and the software are considered. Mechanisms of forming of different properties in two-dimensional, one-dimensional and zero-dimensional quantum-size systems are also considered. Methods of forming and investigation of optical, electronic and structural properties of nano-size materials are described. Constructions and methods of creation of nano-electronic devices based on optical, electronic and magnetic effects in low-dimensional materials are described.

know: studied the principles of functional units, blocks and tracts in the SMS and to understand the physical processes that take place in them, the scientific and technological bases of nanoelectronics, principles of design elements of nanoelectronics;
to be able: explain the purpose of the physical elements of the SMS and the impact of parameters on the electrical characteristics and the frequency properties of the communication channels for different purposes within the CMC to put into practice the method of experimental investigation of the parameters and characteristics of the devices, nanoelectronics devices;
have: writing skills equivalent circuits on the base of structural schemes of the studied elements and devices SMS different standards, information on the physical principles of operation of devices with nanometer dimensions, especially quantum.
Electronic Communication Systems. 6 credits.

WNIT 3304 Wireless Network Information Technologies. 3 credits.
ME 3304 Microelectronics. 3 credits.
Prerequisites: Fiz(II) 1202, TEWT 3208
The purpose and objectives: Different types of wireless networks such as personal, local, regional and global are considered. Features of these structures  and components and methods of their application are also considered. Goals of the module are considering of mechanisms of forming of physical properties of film materials and their influence on parameters of devices and microchips in microelectronics.
Contents: Basic standards of wireless networks. Broadband wireless networks. Network configuration, description and planning a network using the distance vector and link-state protocols.
know: technical principles of the wireless devices, such as selection signals, methods of modulation, coding, multiple access, anti-multipath, the construction of adaptive antennas (multi-antenna systems), the physical basis of solid-state microelectronics: principles of major appliances - bipolar and field-effect transistors, thyristors, microwave diodes, their parameters and their design features discrete and integrated form;
to be able: select and operate the software and the hardware is created by computing and information and network structures, to apply their knowledge in the theoretical analysis and computer modeling of microelectronic devices;
have: skills configuring local area networks, the implementation of network protocols via software; skills to use computer technology to address occupational tasks.
Optoelectronic Technic. 5 credits.

IES 3305 Physical Basic of Optoelectronics. 3 credits.
SCSD 3305 Solar Cells and Storage Devices. 2 credits.
Prerequisites: Fiz(II) 1202, TEC(II) 2203

The purpose and objectives: students' familiarity with the basics of optoelectronics, discrete devices and integrated circuits, basic terms, the physical principles underlying the operation of optoelectronic devices, manufacturing operations and the characteristics of the materials used in the manufacture of semiconductor optoelectronic devices.
Contents: In the module the basic principles of transfer and information processing with use both electric, and optical methods and devices are considered. Physical effects, principles of work and design features of the main types of optoelectronic devices are stated. Physical and technical characteristics of such devices are given, questions of their application in systems of processing of information are considered. The great attention is given to a current state of element base of optoelectronics and the tendencies of its development which are based on nanotechnologies. Optical, fiber-optical and electronic reciving and sending equipment for fiber-optic communications is described. Fiber-optical lines. Optical insulator waveguides, carrying capacity of optical channels.
know: basic physical phenomena in solids underlying operation of the basic elements of modern optoelectronics;
to be able: determine the origin of the physical causes of noise in solid-state devices, mathematical methods to describe them, as well as the structure and the fundamental properties of liquid crystals, methods and devices to operate with energy storage;

have: calculation skills of physical activity indicators and devices photoelectric converter.
Electronic Sensory Systems. 5 credits.

IES 3305 Intelligent  Electronic  Systems. 3 credits.
M-CTS 3305 Multi-Channel Telecommunication Systems. 2 credits.
Prerequisites: Fiz(II) 1202, TEWT 3208

The purpose and objectives: The intellectual system — is the technical or program system, capable to solve the problems which are traditionally considered as creative, belonging concrete subject domain knowledge about which is stored in memory of such system. The structure of intellectual system turns on three main units — the knowledge base, a reshatel and the intellectual interface. Module is devoted to methods of analyses of intellectual electronic and digital systems of communication, wireless network on the basis of superbroadband transceivers.
Contents: Main types and technologies of intellectual information systems are considered. Different methods of information transmission (between two earth points, space shuttle; between two or several earth points placed in space and so on) are described.

know: current trends of intelligent electronic systems, different methods and ways of communication: between earth points, Space Flyer Unit (SFU), between two or more points of the earth through space located in a spacecraft or artificial means;
to be able: apply a coherent multichannel digital data transmission system for transmitting digital signals from the sources of information on one or more of the standard channels;
have: the hang of using mathematical tools and tools of software development of intelligent automated systems.
4 COURSE

VII semester

Professional Disciplines

Elective discipline 2. 3 credits.

MCTS 4302 Multi-Channel Telecommunication Systems. 3 credits.
Prerequisites: TEC 3207.
The purpose and objectives: The purpose of teaching is to introduce the modern multi-channel telecommunication systems, is a complex of various technical means to ensure the transmission of different messages at any distance from the selected quality setting.
Contents: Sets out the basic principles of digital multi-channel communication systems, discusses the features of the equipment of plesiochronous digital transmission systems and synchronous digital hierarchy.
know: basic principles of creation of digital multi-channel telecommunication systems, peculiar properties of digital systems of plesiochronous transmission, synchronous digital hierarchy and mobile communication of 3-rd generation;
be able to: to use the regulatory and legal documentation characteristic of telecommunications technology and communication systems;

have: skills research, development, design and operation of communication equipment for various purposes.
MCSIT 4302 Multi-Channel Systems of Information Transfer. 3 credits.

Prerequisites: TEC 3207.
The purpose and objectives: The purpose of teaching is to introduce the basic theory of multi-channel transmission of messages.
Contents: methods of separation, block diagram of multichannel communication channel transmitters, the system Raman division, frequency division signal, TDMA, signal separation in the form.
know: different methods of information transmission (between two earth points, space shuttle; between two or several earth points placed in space and so on);
be able to: develop a coherent multi-channel digital data transmission system for transmitting digital signals from the sources of information on one or more standard analog channels;
have: skills calculation of the information parameters of Multi-Channel data acquisition system.
Elective discipline 3. 3 credits.

MISTS 4303 Methods of Information Security in Telecommunication Systems. 3 credits.

Prerequisites: FREET(II) 2206.
The purpose and objectives: The use of computational tools in the management of public and private organizations require a powerful data processing and data transmission. The main objective of the course is to study the methods of information protection in telecommunication networks.
Contents: The essence of the problem and the problem of information security in the information and telecommunications networks. Threats to information. How they impact on the protection of information objects. Methods and tools for information security.
know: methods and tools for information security, the essence of the problem and the problem of information security in the information and telecommunications networks, systems research foundation telecommunication systems in the aspect of information security;
be able to: use the methods of dynamical chaos for the transfer and protection of information, and to exercise selection, study and summary of scientific literature, regulatory, and educational materials on issues of information security;

have: skills possession of the basic methods, ways and means of production, storage and processing of information.
TMEWA 4303 Tools and Methods of Electronic Warfare Activity. 3 credits.

Prerequisites: FREET(II) 2206.

The purpose and objectives: General introduction to the content and issues of electronic warfare (EW) and a detailed study of the means of radio-electronic suppression (RES) of electronic devices and systems, is the foundation of EW
Contents: the content of electronic warfare, electronic countermeasures, stealth objects of electronic means of observation (EMO), electronic jamming, active and passive jamming EMO; decoys and traps, and methods of reducing the visibility of electronic facilities, the impact on the medium of propagation of electromagnetic waves, means of destruction, suggestive sources of radiation.
know: the basic types of electronic systems used in electronic warfare;

be able to: carry out experimental research on the system of protection of information with regard to the requirements for information security;

have: skills use of technology management systems and transmission of information, as objects of suppression of electronic warfare.
Elective discipline 4. 3 credits.

FOCL 4304 Fiber-Optic Communication Lines. 3 credits.

Prerequisites: TTEW 3208.

The purpose and objectives: Study of fiber-optic links for the transmission of large data flows over long distances.
Contents: Fiber-optic communication lines as a concept, their physical and technical characteristics and limitations. The optical fiber and its types. Fiber-optic cable. Electronic components optical communication systems. Laser and photodetector modules for fiber-optic line.
know: the physical basis of fiber-optic communications and principles of construction of fiber-optic transmission systems.

be able to: to apply this knowledge to the analysis of the principles and practice of the units of fiber optics and optical communications, to assess the possibility of improving their performance; organize scientific and technical information;

have: skills knowledge of methods of analysis of the principles and applications of fiber optics devices and optical communications, as well as their practical use and methods of evaluation of their output parameters.
ODRAR 4304 Optoelectronic Devices in Radio Engineering and Radiocommunication. 3 credits.

Prerequisites: TTEW 3208.

The purpose and objectives: The focus is on semiconductor optoelectronic devices and devices intended for use in microelectronic telecommunications equipment and information systems.
Contents: the features of functioning cells and optoelectronic devices with high specific characteristics. Given circuit solutions oltoelektronnyh devices used in information systems, and discusses the design of optoelectronic devices and systems.
know: optoelectronic devices used in radio and wireless communications, opto-electronic sources and receivers of optical radiation, optocouplers, and optoelectronic integrated circuits, display devices, fiber-optic systems;
be able to: understand the principles and methods of operation of modern electronic and optical apparatus and equipment;
have skills: reading the network topology and network construction, the use of communication protocols and information processing, standardization.
Elective discipline 5. 3 credits.

SRPh 4305 Statistical Radio Physics. 3 credits.

Prerequisites: TEC 3207.

The purpose and objectives: The aim of the course is to familiarize with the objectives and methods of description of stochastic processes applied to the problems of radio physics. Tasks: Measurement and analysis of random processes. The study of models of random pulse processes. Signal detection by means of statistical theory.
Contents: Fluctuation phenomena in radio physics. Random processes and methods for their description. The correlation function. The spectral characteristics of stationary random processes. Wiener-Khinchin theorem. White noise, and the Wiener process. Markov random processes. Noise receive antennas. Transformation of random processes in linear and nonlinear systems. Nyquist theorem. Receiving signals in noise. Types of filters.
know: the fluctuation phenomena in radio physics, types of noise correlation and the power spectrum of the noise signal; Wiener-Khinchin theorem and Nyquist; 

be able to: solve basic problems of spectral-correlation analysis of stochastic processes and their transformations different systems;

have: skills analysis of a random signal passing through linear and non-linear circuit.
SRT 4306 Statistical Radio Technics. 3 credits.
Prerequisites: TEC 3207.

The purpose and objectives: study of the two main problems of statistical radio engineering, probabilistic analysis of stochastic signals passing through a model of the system and the statistical synthesis of systems of detection, differentiation signals and estimation of their parameters on the background noise.
Contents: applied theory of the different types of stochastic processes and their impact on the work of non-linear and linear systems. On the basis of theoretical knowledge will be discussed in detail a variety of informative radio problem.
know: types of noise in the receiver and measuring devices, the transformation of external and internal noise in the various transformations of the signal in the equipment; 

be able to: choose the best signals and consider the properties of specific classes of these signals; 
have: the skills to calculation of the maximum sensitivity of the measuring instruments, the most important practical problems solutions matched filtering.
Elective discipline 6. 4 credits.

IPTVC  4306 IP Telephony and Video Communication. 4 credits
Prerequisites: TWC 3303

The purpose and objectives: The purpose of discipline – the study of the students the basic directions of IP-telephony, to prepare students for self-employment in the operation of multi-channel transmission systems, as well as in research and development departments of organizations, develop and supply the Kazakhstan market of telecommunications equipmen
Contents: The main purpose of local area networks, terminology. Characteristics of local networks. Data packetization for IP-telephony. Methods to ensure QoS for voice over IP-networks. The protocol RSVP (Resource Reservation Protocol), redundancy protocol specific amount of bandwidth on the common channel transmission.
know: methods and techniques for IP telephony and video communications, principles of operation and the technical structure of IP telephony and video communications; 

be able to: make payments IP-telephony network, the traffic delay, the router; 

have: skills design and calculation performance, taking into account the access structure load coming from subscribers who use different types of services.
DTV 4306 Digital TV. 4 credits.
Prerequisites: TWC 3303

The purpose and objectives: Learn the basics of digital television, digital encoding standard TV signals. Get practical skills set of digital broadcasting transmitters, proofreaders distortion of network management.
Contents: The Kotel'nikov theorem. Reconstruction error signals it counts. Coding of audio information. Codecs and dekodeki MP-3, OGG, AAC. Presentation of the video in digital form. Coding of video. Modulation COFDM. Spectrum signal orthogonality. Encoding signals. Interleaving signals. The study of a distortion in the digital TV broadcast systems tracts. Quality control signal to the transmitter input.
know: methods and techniques for digital TV system, the general principles of the system of digital television, digital TV International Standards;
be able to: analyze the principles of digital television, the composition and functioning of the algorithms of hardware and software of digital television;
have: skills: analysis of digital TV broadcasting, adopted in foreign countries and in Kazakhstan, as well as opportunities for further development on the basis of digital television broadcasting.
