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COURSE DESCRIPTION
	1. Course title: Technical ELECTRODYNAMICS
	2. Course code: Es2-10-I

	3. Validity of course description: 2018/2019

	4. Level of studies: BA, BSc programme / MA,MSc programme or 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTICAL ENGINEERING
	(FACULTY SYMBOL) RE3

	7. Profile of studies: general academics

	8. Programme: all

	9. Semester: I

	10. Faculty teaching the course:                                              Department of Electrotechnics and Informatics

	11. Course instructor:                                                                  Professor Ph.D., D.Sc., Eng. Dariusz SPAŁEK

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                                compulsory /elective

	14. Language of instruction:                                                                      English

	15. Pre-requisite qualifications: circuit theory, mathematics, numerical methods 

	16. Course objectives: Students have obtained the knowledge on: electromagnetic field theory, numerical methods applied in electrodynamics problem analyses (capacitances, inductances, transformers parameters, etc.), mathematical models of electromechanical devices.

	17. Description of learning outcomes:

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

	1.
	Student is able to define basic problems of electromagnetic field (distribution, lumped-parameters, transistors, etc.)
	Discussion / Written test
	Lecture, Presentation
	K2A_W11+

K2A_K02+

	2.
	Student is able to define field analysis problem (analytical and numerical) and define boundary conditions
	Discussion / Written test
	Lecture, Computer Laboratory tasks, Presentation in Laboratory

	K2A_W11++

	3.
	Student is able to solve numerically field analysis problem 
	Numerical simulation
	Computer Laboratory tasks,  
	K2A_U01+

K2A_U07++

	4. 
	Student is able to evaluate results of analysis of electro-dynamic system
	Discussion during the laboratory presentation 
	Computer Laboratory tasks,  
	K2A_W11++

K2A_U14+

K2A_K02+

	5.
	Student is able to carry out a numerical calculation of electromagnetic field and describe the results obtained
	Solving of electromagnetic field analysis
	Computer Laboratory tasks,
	K2A_U07+

K2A_U14+

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

15 h lectures / 15 h laboratory

	19. Syllabus description:

Lectures:
Electromagnetic field definition. Scources of electric field. Coulomb law – electric field strength. Gauss law - electric charges. Electric field scalar potential definiton. Potential and conservative fields. Theorem about scalar potential existance and contour linear integral value. Differential operators – gradient, divergence, curl and del (nabla). Electromagnetic field forces – Lorentz and inhomogeneity force components. Magnetic field scources – currents and permanent magnets. Kirchhoff laws for magnetic circuits. Faraday law and Lenz rule. Maxwells equations – dirrefrential and integral formulations. Helmholtz theorem about electromagnetic field decomposition. Presentation of chosen phenomena in electromagnetic field laboratory – Lorentz motor, Tesla transformer, Maxwell conductive hammer, klistron and transmission line.
Laboratory:

1. Electrostatic field analysis
2. Calculation of capacitance
3. Magnetic field analysis
4. Self and mutual inductance calculations
5. Alternating field analysis
6. Lumped parameters values and power transport analysis

	20. Examination: Yes  No semester: V


	21. Primary sources:

1. David J. Griffiths: Introduction to Electrodynamics. Prentice Hall, ISBN 0-13-805326-X.


	22. Secondary sources:
1. Bhang Guru Huseyin Hiziroglu. Electromagnetic Field Theory Introduction. Cambridge, ISBN 0-512-83016-8.


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15h/15h
2

Classes
0 h/0 h
3

Laboratory
15h/15h 
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
30 h / 30 h


	24. Total hours:60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments:
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…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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