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DESCRIPTION OF COURSES

for program in Applied Physics
(duration of study – 1 year, required amount of credits – 60, 1 credit equals to 36 hours)

	№
	Course
	Description (prerequisite is given in parentheses if necessary)
	Credits

	1
	Vibrations and Waves   
	General properties of vibrations and electromagnetic wave propagation 
	6

	2
	Microwave Engineering and Electronics

	Microwave circuits. Microwave devices. Semiconductor microwave electronics 
	6

	3
	Microwave Measurements
	Peculiarities of methods and tools of microwave measurements. Measuring units classification. Measuring lines. Wideband meters VSWR and attenuation. Six-port reflectometers. Four-probe meters. Power meters.
	6

	4
	Solid State Radio-spectroscopy 
	Possibilities of the method of electronic paramagnetic resonance are considered for the study of physical properties of solid, in particular, determination of concentration of admixtures and defects in crystals, study of their local symmetry, study of the phenomena of phase transitions in solids, effects of recharge of local centers for excitation of solid by an external electromagnetic radiation, deforming loadings.
	6

	5
	Quantum-Sized Electronics
	Quantum-size structures of type of quantum dot, quantum wire, single quantum pit, semiconductor superlattices. Classification of semiconductor superlattices. Technologies of fabrication quantum-size structures: ALE, MBE, VPE, CDV, MOCVD. Principles of electron energy quantization in the size-limited structures. New physical phenomena, observed in quantum-size structures. Light-emitting diodes and lasers based on quantum-size structures.
	6

	6
	Functional Electronics 
	Purpose of the discipline is the study of non-schematic principles of processing and storing of information. The study of the discipline is directed to an acquaintance with physical processes and phenomena (dynamic heterogeneity in a working media), which can be used for processing and storing of information, and also principles of their physical integration, working and building devices on their basis.
	4

	7
	Methods of Computational Electro-magnetic 

	Decomposition approach for electromagnetic problem solving, projection and variation principles, difference methods, absorbing boundary conditions, methods of the Green’s functions, Galerkin’s method, method of moments, method of finite elements, method of finite differences, method of finite differences in time domain, applications of the computational electromagnetic methods for solving problems.
	4

	8
	Antenna Devices 
	Antenna characteristics. Antenna parameters. Antenna Classification. Basic types of antennas. Microwaves antennas. Satellite antennas.
	4

	9
	Computer Methods of Signal Processing 

	Digital filtration methods. Outliers filtration. Autoregression model, its parameters estimation. The information about computer tools for the solution of wide range of problems of the radiophysics in area of estimation of parameters of spectrum and natural frequencies using experimental data and methods for information compression is expounded; basic methods and tools of data processing with use of modern conceptions about digital parametrical and nonparametric spectral and wavelet analysis, fields of application and its validity ranges are presented. 
	6

	10
	Research Project 
	Individual experimental or theoretical work under the supervision of a professor finalized with project defense 
	12
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