Zał. nr 4 do ZW 64/2012
	FACULTY ELECTRONICS  
SUBJECT CARD

Name in Polish                         Teoria Systemów   
Name in English                       Systems Theory
Main field of study:                 Computer Science, Control Engineering and Robotics,  
                                          Electronics, Telecommunications, Teleinformatics 

Level and form of studies:      1st level, full-time 
Kind of subject:                       obligatory 
Subject code:                           ETEW008
Group of courses:                   YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	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
	1
	1
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. 1. K1AIR_W01, K1EKA_W01, K1INF_W01, K1TEL_W01, K1TIN_W01

2. K1AIR_U01, K1EKA_U01, K1INF_U01, K1TEL_U01, K1TIN_U01

3. K1AIR_W02, K1EKA_W02, K1INF_W02, K1TEL_W02, K1TIN_W02

4. K1AIR_U02, K1EKA_U02, K1INF_U02, K1TEL_U02, K1TIN_U02


\
	SUBJECT OBJECTIVES
C1  Acquisition of the knowledge about the methods of representation of systems, and about classification of systems
C2  Acquisition of the basic knowledge about properties of the compound systems, including  systems of cascade structure, parallel structure, feedback structure, and mixed structures
C3  Acquisition of the knowledge in the formulating problems and problem solving in the areas of identification, recognition, analysis, decision making, and control
C4  Acquiring skills in creating the mathematical models of the system and the formal knowledge representation of the system in a form of block-diagrams and graphs structures
C5  Acquiring skills in designing and implementing algorithms for solving simple problems in the areas of identification, classification and control


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01  is familiar with the representations of the knowledge about a system, and knows the methods of creating a mathematical model of the system
PEK_W02  knows properties of the compound systems structures
PEK_W03  is familiar with the ways of formulating and  solving  problems in the basic areas of identification, recognition, analysis, decision making, and control …
relating to skills:

PEK_U01  is able to construct a linear model in the matrix form for the static and dynamic systems
PEK_U02  is able to aggregate the systems of different structures 
PEK_U03  is able to choose and is able to use a proper algorithm for solving a simple problem in systems area


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Basic concepts. Systems approach as a universal tool. Examples. Creating input-output systems. Systems classifications.
	1

	Lec 2
	Methods of knowledge representation of the system. Mathematical models. State space. Block Diagram. Graphs structures. Knowledge representation on logical level – Expert systems.
	2

	Lec 3
	The structure of compound systems – cascade (series of system), parallel, feedback, and mixed. Aggregation and decomposition.
	2

	Lec 4
	Identification of the static systems. Measures of the quality of the model. Identification algorithms. Examples.
	2

	Lec 5
	Recognition (classification) of the system. Simple recognition algorithms (NN and NM). Practical examples.
	2

	Lec 6
	Task analysis and decision making for static systems. A comprehensive example.
	2

	Lec 7
	Task analysis for dynamic systems. Finding state trajectory for discrete case.
	2

	Lec 8
	Control problem. Review of methods for solving. The idea of adaptive control with model identification.
	2

	
	Total hours
	15


	Form of classes - class
	Number of hours

	Cl 1
	Organizational issues. Short repetition of matrix algebra. Creating an exemplary static input-output system
	2

	Cl 2
	Description of simple systems in block-diagram form and by matrix equations. Description of systems by using other forms of knowledge representation.
	2

	Cl 3
	Solving the problems for systems of the different structures. Finding the model of the aggregated system.
	2

	Cl 4
	Solving the problems of identification of systems by using the identification algorithms. Finding the best models for different quality criteria.
	2

	Cl 5
	Solving the problems of recognition - application of NN and NM algorithms in practical issues
	2

	Cl 6
	Solving the problems of analysis of static systems and decision making for static systems
	2

	Cl 7
	Finding the state trajectories for dynamical systems for sample descriptions of discrete state space.
	2

	Cl 8
	Solving the exemplary tasks concerning program of the course (repetition – preparing  for the final test)
	1

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Lecture with multimedia resources
N2. Presentation of synthetic training issues (about 10 minutes - by the teacher)
N3. Solving  the tasks designated by the teacher - followed by discussion

N4. Tutorials – short written test

N5. Consultations

N6. Own work - preparation for exercise
N7. Own work - self-study, preparation for the final test


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_W02, PEK_W03
	Activity on lectures; percentage of the correct answers on the final test

	F2
	PEK_U01, PEK_U02, PEK_U03
	Activity on classes (exercises); results of the written tests concerning selected exercises

	    P = 0.4*F1 + 0.6*F2


	PRIMARY AND SECONDARY LITERATURE

	[1]  PRIMARY LITERATURE:
[2]  Koszałka L., Kurzyński M.,  Tasks and Problems of Identification, Experiment and Recognition  /Zbiór zadań i problemów z teorii identyfikacji, eksperymentu i rozpoznawania/, OWPWr, Wrocław, 1991 /in Polish/

[3]  Bubnicki Z.,  Fundamentals of Management Information Systems /Podstawy informatycznych systemów zarządzania/, OWPWr, Wrocław, 1993 /in Polish/.

[4]  Cichosz  J.,  An introduction to system identification, series: Advanced Informatics and Control,  PWr., 2011.

SECONDARY LITERATURE:
            References recommended by the lecturer at the end of each lecture.

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

	            Dr Leszek Koszałka,  e-mail:  leszek.koszalka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
SYSTEMS THEORY
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 
Computer Sciences, Control Engineering and Robotics, Electronics, Telecommunications, Teleinformatics
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	K1AIR_W12, K1EKA_W11, K1INF_W12, K1TEL_W11, K1TIN_W11
	C1, C4
	Lec1, Lec2, Lec3, Lec8, Cl1, Cl2, Cl8
	N1-N7

	PEK_W02
	K1AIR_W12, K1EKA_W11, K1INF_W12, K1TEL_W11, K1TIN_W11
	C2, C4
	Lec2, Lec3, Lec8, Cl3, Cl8
	N1-N7

	PEK_W03
	K1AIR_W12, K1EKA_W11, K1INF_W12, K1TEL_W11, K1TIN_W11
	C3, C5
	Lec4, Lec5, Lec6, Lec7, Lec8, Cl4-Cl8
	N1-N7

	PEK_U01
	K1AIR_U12, K1EKA_U10, K1INF_U11, K1TEL_U10, K1TIN_U11
	C1, C4
	Lec1, Lec2, Lec3, Lec8, Cl1, Cl2, Cl8
	N1-N7

	PEK_U02
	K1AIR_U12, K1EKA_U10, K1INF_U11, K1TEL_U10, K1TIN_U11
	C1, C2, C4
	Lec3, Lec8, Cl3, Cl6, Cl8
	N1-N7

	PEK_U03
	K1AIR_U12, K1EKA_U10, K1INF_U11, K1TEL_U10, K1TIN_U11
	C3, C5
	Lec4 - Lec7, Cl4 - Cl8
	N1-N7


