Zał. nr 4 do ZW 64/2012
	FACULTY …W-4…… / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish …………………Technika Obliczeniowa
Name in English ……………… Computational and Simulation Methods
Main field of study (if applicable): …Electronics
Specialization (if applicable): ……………………..

Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code … ETEK00016
Group of courses YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	30
	
	

	Number of hours of total student workload (CNPS)
	30
	
	60
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1 K1EKA_W08


	SUBJECT OBJECTIVES
C1 To know how to use computational methods to engineering tasks in electronics and telecommunication
C2 To know how to formulate and solving typical engineering problems in electronics and telecommunication


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 – has got a knowledge of basic numerical calculations of the linear algebra, in particular at calculations using the complex numbers, knows how to make of typical calculations using computer, knows how to estimete of numerical errors.
PEK_W02 – has got a basic knowledge of methods of linear equations solving, knows how to use a computer to obtain numerical solution of a linear equations system.
PEK_W03 – has got a basic knowledge of methods of nonlinear equations solving, knows how to use a computer to obtain numerical solution of nonlinear electrical circuits.
PEK_W04 – knows the basic methods of interpolation and approximation, knows how to make desired interoplation or approximation using computer
PEK_W05 – has got a basic knowledge of transient state analysis of electrical circuits, knows computer analysis of those circuits.
relating to skills:
PEK_U01 – is capable to programming Matlab in a scope of numerical analysis of functions, interpolation, approximation and drawing of signals.
PEK_U02 – is capable to use PSpice to perform direct current circuit analysis and plotting desired graphs.
PEK_U03 – is capable to use PSpice to get small signal analysis of electrical circuits and to perform transient analysis



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec1
	Application of program Matlab to basic calculations of the linear algebra and complex numbers.
	3

	Lec 2
	The IEEE754 computer arithmetic. Normalised and denormalised machine numbers. Numerical errors, the errors estimation. Numerical stability, ill posed numerical problem, computational reliability.
	2

	Lec 3
	The methods of solving of the linear equations systems. The Gauss and Gauss – Jordan elimination methods. Calculation of determinants and inverse matrices. The orthogonal and unitary matrices. Application of program Matlab for solving of linear equations systems.
	3

	Lec 4
	The methods of solving of nonlinear equations. The bisection method, the Newton-Raphson method. The iterative (linearised) models of electrical elements. Application of programs Matlab and PSpice for solving of nonlinear circuits.
	3

	Lec 5
	Polynomial interpolation and least square error approximation. Qubic spline interpolation. Application of program Matlab to perform of mentioned interpolations and approximation.
	2

	Lec 6
	Transient state analysis, the differential equations. Euler,s methods, trapezoidal rule, Gear’s methods. The multistep methods of Adams-Moulton-Bashforth’s and Runge-Kutta-Fehlberg’s. A rigid differential equations. Dicsrete models of reactive elements.
	2

	
	Total hours
	15


	Form of classes - class
	Number of hours

	Cl 1
	
	

	
	Total hours
	


	Form of classes - laboratory
	Number of hours

	L1,2,3
	Matlab:

1- Basics of programming
2,3-Numerical computations , plotting of graphs
	9

	L4,5,6
	Matlab:

4-Interpolation and approximation
PSpice:

5,6- Operating principle, small signal analysis
	9

	L7,8,9
	PSpice:

7,8,9-Direct current circuits analysis, transient analysis
	9

	L10
	Making up for backlog and crediting
	3

	
	Total hours
	30


	Form of classes - project
	Number of hours

	Proj 1
	
	

	
	Total hours
	


	Form of classes - seminar
	Number of hours

	Sem 1
	
	

	
	Total hours
	


	TEACHING TOOLS USED

	N1.
Lecture using a computer presentation

N2.
Laboratory — solving of examples using computer, discussion of the used methods and obtained results

N3.
Laboratory — solving of individual examples using computer
N4.
Homework — study for laboratory 

N5.
Individual consultation

N6.
Teaching aids for the lectures and laboratory instructions are available on the internet


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01 – PEK_U03
	Carrying out of the exercise

	F2
	PEK_W01 – PEK_W05
	Crediting with grade

	        P=0,5F1+0,5F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] – M. Tadeusiewicz, S. Hałgas, Komputerowe metody analizy układów analogowych, WNT Warszawa 2008

[2] – S. Osowski, Komputerowe metody analizy i optymalizacji obwodów elektrycznych, Skrypt Politechniki Warszawskiej Warszawa 1993

[3] – M. Białko, Analiza układów elektronicznych wspomagana komputerem WNT Warszawa 1989

[4] – A. Bjork, G. Dahlquist, Metody numeryczne, PWN Warszawa 1987

[5] – D. Kincaid, W. Cheney, Analiza numeryczna, WNT Warszawa 2006

SECONDARY LITERATURE:
[1] – Z. i B. Mrozek, Matlab uniwersalne środowisko do obliczeń naukowo-technicznych, PLJ Warszawa 1998

[2] – Dobrowolski, Pod maską Spice’a Metody i algorytmy analizy układów elektronicznych, Wydawnictwo BTC Legionowo 2004

 

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Zbigniew Świętach dr inż.                zbigniew.swietach@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ETEK00016
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY ………………EKA.
AND SPECIALIZATION ……………………………..
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01
	K1EKA_W29
	C1, C2
	Lec1,2
	1,4,5,6

	PEK_W02
	K1EKA_W29
	C1, C2
	Lec3
	1,4,5,6

	PEK_W03
	K1EKA_W29
	C1, C2
	Lec4
	1,4,5,6

	PEK_W04
	K1EKA_W29
	C1, C2
	Lec5
	1,4,5,6

	PEK_W05
	K1EKA_W29
	C1, C2
	Lec6
	1,4,5,6

	PEK_U01
	K1EKA_U27
	C1, C2
	L1,2,3
	2,3,4,5,6

	PEK_U02
	K1EKA_U27
	C1, C2
	L4,5,6
	2,3,4,5,6

	PEK_U03
	K1EKA_U27
	C1, C2
	L7,8,9
	2,3,4,5,6


