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COURSE  DESCRIPTION
	1. Course title:          Automatics and Automatic Control
	2. Course code:           Es1-23-V

	3. Validity of course description:  2016/2017

	4. Level of studies:  BSc programme 

	5. Mode of studies:  intramural studies 

	6. Field of study:   ELECTRical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies:     general academics

	8. Programme:               for all specialty 

	9. Semester: V

	10. Faculty teaching the course:        Department of Measurement Science, Electronics and Control  (RE2)

	11. Course instructor:                         dr Henryk Urzędniczok

	12. Course classification:                   basic subject of study

	13. Course status:                               compulsory 

	14. Language of instruction:              English

	15. Pre-requisite qualifications:         Mathematics, Physics, Circuit Theory, Introduction to Electronics 

	16. Course objectives: 
Student obtain basic competences in dynamic properties of technical devices, knows rules of operation of control and regulation systems, methods of analysis of regulation systems, simplified control systems design, selection of regulators.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student is able to characterize basic input and output mathematical models expressing the static and dynamic properties of continuous and discrete objects and regulation systems as well is able to apply their time and frequency characteristics
	Written tests
	Lecture, classes
	K_W13 /2

K_U24 /2

	2.
	Student can create mathematical models of dynamics for simple technical devices and use them to analyze problems of automatic control
	Written tests
	Lecture, classes
	K_W13 /2

K_U24 /2

K_U13 /1

	3.
	Student knows principles of creating and transforming structural schemes; Knows the structure, operating principles, properties and scope of the basic types of control systems
	Written tests
	Lecture, classes
	K_W13 /2

K_U24 /2

K_U18 /1

	4. 
	Student can calculate analytically the time and frequency characteristics of the control systems and values of indicators characterizing the quality of the systems, can analyze the stability of the control system
	Written tests
	Lecture, classes
	K_W13 /2

K_W01 /1

K_U24 /2

	5.
	Student is able choose types of regulators and their parameters, including PID regulator and can design algorithms of discrete regulators
	Written tests
	Lecture, classes
	K_W13 /2

K_U24 /2

K_U10 /1

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

          30 h lectures/ 15 h classes

	19. Syllabus description:

Lectures:
Basic questions ane concepts of automation: object and control system, control and automatic regulation. Mathematical modeling of static and dynamic objects: description in time domain; Laplace transform and its application to description of objects. Step and pulse response, transient state and steady state. Description in the frequency domain, frequency characteristics (Bode and Nyquist). Z-transform  and its application to discrete system description. Basic dynamic models of real objects.Structural analysis of control systems - structural schemes, simplification of complex systems. Classification and basic structure of control systems. Design of regulator. Analysis of control system properties - stability (Hurwitz, Nyquist method); Assessment of quality. PID universal controller - structure, basic mathematical model, exampleof implementation. Methods of optimal parameters settings.

Classes:
Discussion of selected problems  based on computational examples: determination of dynamic models of objects based on the analysis of physical phenomena, determination of operatoral transmittments on the basis of differential equations, determination of recursive equations for discrete objects. Calculation of the response of objects to standard input signals using the operator account. Creation and simplification of structural schemes for regulation systems. Closed-loop stability control, calculation of PID controller parameters.

	20. Examination: No


	21. Primary sources:

1. Gessing R.: Control Fundamentals,  Wyd. Pol. Śl. 2004

	22. Secondary sources:
2. Computer aided control system design : methods, tools and related topics / ed. by M. A. Brdyś, K. Malinowski. - Singapore [etc.] : World Scientific, cop. 1994.

3. Control system fundamentals / ed. by William S. Levine. - Boca Raton : CRC Press, 2000.

4. Raven F.H.: Automatic Control Engineering. McGraw-Hill Book Company


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30h / 10h
2

Classes
15 h / 5 h
3

Laboratory
/
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 15 h


	24. Total hours: 60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 0

	26. Comments:
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