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Structure of a discipline: 
	Weeks
	Names of Theme
	Hours
	Tasks for SIW

	
	MODULE 1.   The effective potentials of nonideal plasma.
	
	

	1


	Lecture (L) 1 Basic  Сoncepts  about  Nonideal  Plasma. Different Effects in a Plasma.
	2
	

	
	Practice lessons (P) 1 To dimension the Relations between Plasma Parameters, such as Debye Radius, Average Distance between Particles and de Broglie Wave-Length.       
	1
	

	2
	L 2 Basic  Сoncepts  about  Nonideal  Plasma. “Charge-Charge”  Interactions  in  Nonideal  Plasma.
	2
	

	
	P 2 To dimension the effective potentials of “Charge-Charge” interactions 
	1
	

	3
	L 3 Basic  Сoncepts  about  Nonideal  Plasma. “Charge-Atom”  Interactions  in  Nonideal  Plasma.
	2
	SIW 1 To derive equation for effective charge-charge potential, which take into account the screening and quantum mechanical effects

	
	P 3 To dimension the effective potentials of “Charge-Atom” interactions
	1
	

	
	MODUL 2.   Experimental  Generation  Methods  of  Nonideal  Plasma
	
	

	4
	L4 Electrical  Methods  of  Nonideal  Plasma  Generation
	2
	

	
	P 4 Composition of ideal plasma on the basis of the Saha equation
	1
	

	5
	L5  Dynamic  Methods  of  Nonideal  Plasma  Generation, Shock waves expieriments
	2
	

	
	P 5 The Lowering of Ionization Potential
	1
	

	6
	L 6 Ionization equilibrium and Composition of Nonideal Plasma
	2
	SIW 2 Degeneration parameter for semiclassical plasma.

	
	P 6 Composition of Classical Nonideal Plasma on the Basis of the Saha Equation with Taking into Account the Lowering of Ionization Potential
	1
	

	
	MODULE 3. Structure, Thermodynamic and Transport Properties of a Nonideal Plasma
	
	

	7
	L7 Thermodynamic Properties of a 

Nonideal Plasma 
	2
	

	
	P 7 Composition of Semiclassical Nonideal Plasma on the Basis of the Saha Equation with Taking into Account the Lowering of Ionization Potential
	1
	

	8
	L 8  Structural Properties of a Nonideal Plasma. Radial distribution function. 
	2
	

	
	P 8 To Calculate a Radial Distribution Function on the Basis of Expansion by small parameter.
	1
	

	9
	L9  Ornstain-Zernike Equations for Nonideal Plasma. 
	2
	

	
	P 9 To Calculate a Radial Distribution Function on the Basis of Ornstain-Zernike Equations.
	1
	

	10
	L10  Transport Properties of a Nonideal Plasma by Molecular Dynamics Simulation.
	2
	SIW 3 To derive equation for lowering of ionization potential of semiclassical nonideal hydrogen plasma.

	
	P 10 To analyze derived results
	1
	

	
	МODULE 4.  Physics of Strongly Nonideal Plasma (Dusty Plasma)         
	
	

	11
	L11  Basic Сoncepts  about  Dusty Plasma.
	2
	 

	
	P 11 A Determination of Parameters and Structure Characterizes of a Dusty Plasma
	1
	

	12
	L12  Processes and Mechanisms  Charging of Dusty Particles.
	2
	  

	
	P 12 A Determination of Parameters and Structure Characterizes of a Dusty Plasma
	1
	

	13
	L13    Experimental methods Generated Dusty plasma.
	2
	

	
	P13. A Determination of Parameters and Structure Characterizes of a Dusty Plasma
	1
	

	14
	L14  A Determination of Parameters and Structure Characterizes of a Dusty Plasma. 
	2
	

	
	P 14  A Determination of Parameters and Structure Characterizes of a Dusty Plasma
	1
	

	15
	L15 Application of Dusty Plasmas.
	2
	SIW 4 Methods of Diagnostic for Dusty Plasma.

	
	P15 A Determination of Parameters and Structure Characterizes of a Dusty Plasma
	1
	

	Weeks
	Names of Theme
	Hours
	Tasks for SIW

	
	MODULE 1.   Methods of solving determinate equations in plasma physics.
	
	

	1


	Lecture (L) 1 Collective effects in a dense plasma.  Methods of solving some differential equations in plasma physics. 
	1
	

	
	Practice lessons (P) 1 Pseudopotentials of interactions between particles in a nonideal plasma. 
	2
	

	2
	L 2 Equation for pseudopotential of a dense plasma. Cauchy and boundary problems.
	1
	

	
	P 2 Macroscopic characteristic of a plasma (Equation of state, free energy of system). Thermal and thermo-mechanical models of interactions between impulse plasma gun (IPG) and surface materials.
	2
	

	3
	Л 3 Computer  modeling  of “Plasma - Surface” interaction.
	1
	Numerical methods for solving of the Cauchy problem and problem with boundary properties   for common differential equations (CDE).

	
	П 3 Macroscopic characterizes of plasma (Transport and optical properties of system). Thermal and thermo-mechanical models of interactions between IPF and surface materials.
	2
	

	
	MODUL 2.   Method of Monte-Carlo (MC). Simulation of equilibrium properties of dense plasma.
	
	

	4
	L4  Methods of computer simulations in statistic physics. Average to ensemble and time. Ergodicity theorem.  
	1
	

	
	P 4 Bogolubov’s chain and its application in plasma physics. Numerical scheme of Metropolis.
	2
	

	5
	L5  Monte-Carlo Method  for Canonical Ensemble(NVT ensemble).  
	1
	

	
	P 5 Integral equations in plasma physics and uncoupling method. Getting of “control” chart at simulation of properties for a  plasma by MMC.
	2
	

	6
	L 6 Structural Properties of a Nonideal Plasma by Monte Carlo method
	1
	

	
	П 6 Ornstain-Zernike equations for multicomponent plasma.  Deriving of “Control” chart at M-C simulation of plasma properties
	2
	

	7
	L7 Thermodynamic Properties of a 

Nonideal Plasma by Monte Carlo method
	1
	

	
	P 7 Effective potentials of interactions between particles in dense plasma. Deriving of pseudopotential by numerical solving of a differential equation of second degree with boundary properties.
	2
	

	8
	L 8  Modifications of  Monte Carlo method
	1
	SIW 2 Integral equations in statistic plasma physics. Numerical scheme of solving. 

	
	P 8 Effective potentials and problems of periodicity in plasma physics. 
	2
	

	
	LL 8  Radial distribution functions. To  analyze derived results. Thermodynamic properties of plasma.
	2
	

	
	MODULE 3. Molecular  Dynamics  Method. Simulation of transport and electrodynamics properties of a nonideal plasma
	
	

	9
	L9  Molecular  Dynamics  Method.
	1
	

	
	P 9 The formal scheme of MD method. (Rahman, Verle, Beeman and etc.). To analyze Maxwell’s distribution of particles to velocity. Algorithms for integration of equations of motion.  
	2
	

	10
	L10  Transport Properties of Plasma 

by Molecular Dynamics Simulation 
	1
	

	
	P 10 Relation between macroscopic (transport) coefficients and microscopic quantities in plasma. Autocorrelation functions (ACF) of microscopic quantities. Properties of ACF
Deriving of MD – states for system and accumulation of the velocity data of particle at issue on equilibrium place.
	2
	

	11
	L11  Modifications of  Molecular Dynamics Method.
	1
	 

	
	P 11 The short numerical scheme. 
	2
	

	
	LL 11 ACFof transport coefficients.
	2
	

	12
	L12  Method of quasi-particles. Basic information.
	1
	SIW 3 The MD method with take into account of thermal reservoir.   

	
	P 12 Particle models. Transport properties of dense plasma.
	2
	

	
	МODULE 4.  Modification of MC-method and MD-method.                     
	
	

	13
	L13  Application of MC and MD methods for calculation of electric transport coefficients. 
	1
	

	
	P13 The motion of charge particles in electrical and magnetic fields. The motion of charge particles in isotropic magnetic field.
	2
	

	14
	L14  Variant of MD methods for differences ensembles.  
	1
	

	
	P 14  The motion of charge particles in magnetic fields. The motion of charge particles in isotropic electrical and magnetic fields.
	2
	

	15
	L15 Basis states about simulations of strongly coupled plasma. 
	1
	SIW 4. Basic principles of the Green-Kubo linear response theory

	
	P15 The motion of charge particles in electrical and magnetic fields. The motion of charge particles in anisotropic magnetic field.
	2
	


