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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Modelowanie matematyczne i komputerowe
Name in English
Mathematical and computer modelling
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
2nd level, full-time
Kind of subject: 
obligatory
Subject code
EKEU603
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
	3
	
	
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	
	1
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K2EKA_W01
 


\
	SUBJECT OBJECTIVES
C1. Acquiring basic knowledge in the field of:
C1.1. Mathematical models classification

C1.2. Deriving physico-mathematical models

C1.3. Deriving empirical models

C1.4. Computer implementation of mathematical models

C1.5. Exploration and simulation of computational models
C2. Acquiring skills in the field of:
C2.1. Making use of computer tools for modelling and simulation

C2.2. Computer implementation of static and dynamic models

C2.3. Discrete modelling of time-series

C2.4. Analysis of computational models

C2.5. Performing computer simulations

C2.6. Formulating and solving own problems in the field of modelling and simulation


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 – describes fundamental concepts in the field of modelling and simulations
PEK_W02 – describes the main classes of mathematical models
PEK_W03 – describes the ways of derivation of physico-mathematical models

PEK_W04 – describes the ways of derivation of empirical models

PEK_W05 – describes the tools for computer implementation of models

PEK_W06 – describes the ways of exploration and simulation of computational models

relating to skills:

PEK_U01 – can use the software package Matlab/Simulink
PEK_U02 – can create computational models of real objects
PEK_U03 – can match the models of time-series

PEK_U04 – can analyse computational models

PEK_U05 – can perform computer simulations

PEK_U06 – can formulate and solve own problems in the field of modelling and simulation




	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec1
	Introduction to modelling. Classification of mathematical models.
	1

	Lec2
	Physico-mathematical modelling: idea, formal analogies, bond graphs.
	2

	Lec3
	Physico-mathematical modelling: structural modelling, compartmental models.
	2

	Lec4
	Physico-mathematical modelling: FEM, dimensional analysis. Empirical modelling: idea, static models, models of regression.
	2

	Lec5
	Empirical modelling: linear and nonlinear dynamic models. Models of deterministic chaos. ANN as models.
	2

	Lec6
	Models of time-series. Models of chosen blocks of electronic devices.
	2

	Lec7
	Implementation, analysis and simulation of computational models.
	2

	Lec8
	Summing-up knowledge in the field of modelling.
	2

	
	Total hours
	15


	Form of classes - laboratory
	Number of hours

	Lab1
	Matlab & Simulink – the environment for modelling and simulation
	3

	Lab2
	Modelling linear dynamic objects
	3

	Lab3
	Modelling nonlinear dynamic objects
	3

	Lab4
	Models of deterministic chaos
	3

	Lab5
	Modelling time-series
	3

	Lab6
	Modelling electronic devices
	3

	Lab7
	Sensitivity analysis
	3

	Lab8
	Model linearization  and reduction
	3

	Lab9
	Simulation experiments with the Monte Carlo method
	3

	Lab10
	Solving an own problem
	3

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Traditional lectures with the use of multimedia presentations
N2. Conspectus available in the PDF format
N3. Individual consultations
N4. Own work – repetition of delivered material
N5. Computer sets with Matlab/Simulink software
N6. Lab instructions available via a web page


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_W01 - PEK_W06
	Final test

	F2
	PEK_U01 - PEK_U06
	A mark evaluating the range of acquired skills

	C = (F1+F2)/2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  J. Gajda, M. Szyper: Modelowanie i badania symulacyjne systemów pomiarowych. Firma Jartek s.c., Kraków 1998.

[2]  A. Muciek: Wyznaczanie modeli matematycznych z danych eksperymentalnych. Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2012.

[3]  S. Osowski: Modelowanie układów dynamicznych z zastosowaniem języka Simulink. Oficyna Wydawnicza Politechniki Warszawskiej. Warszawa 1999.

[4]  A. Czemplik: Modele dynamiki układów fizycznych dla inżynierów. WNT, Warszawa 2008.

SECONDARY LITERATURE:
[1]  F.E. Cellier. Continous System Modeling. Springer-Verlag, New York 1991.

[2]  C.L. Dym, E.S. Ivey. Principles of Mathematical Modeling. Academic Press, New York 1980.

[3]  D.J. Murray-Smith. Continuous System Simulation. Chapman & Hall, London 1995.
[4]  E. Stein, W.L. Wendland (Eds). Finite Element and Boundary Element Techniques from Mathematical and Engineering Point of View. Springer-Verlag, Wien 1988.

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

	Adam G. Polak, Ph.D., D.Sc., adam.polak@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Mathematical and computer modelling
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	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-

PEK_W02
	S2EAE_W08
	C1.1
	Lec1
	N1, N2

	PEK_W03
	S2EAE_W08
	C1.2
	Lec2-Lec4, Lec6
	N1, N2

	PEK_W04
	S2EAE_W08
	C1.3
	Lec4-Lec6
	N1, N2

	PEK_W05
	S2EAE_W08
	C1.4
	Lec7
	N1, N2

	PEK_W06
	S2EAE_W08
	C1.5
	Lec7
	N1, N2

	PEK_W01- PEK_W06
	S2EAE_W08
	C1.1-C1.6
	Lec8
	N3, N4

	PEK_U01
	S2EAE_U09
	C2.1
	Lab1
	N5, N6

	PEK_U02
	S2EAE_U09
	C2.2
	Lab2-Lab4, Lab6
	N5, N6

	PEK_U03
	S2EAE_U09
	C2.3
	Lab5
	N5, N6

	PEK_U04
	S2EAE_U09
	C2.4
	Lab7, Lab8
	N5, N6

	PEK_U05
	S2EAE_U09
	C2.5
	Lab2-Lab9
	N5, N6

	PEK_U06
	S2EAE_U09
	C2.6
	Lab10
	N5


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

