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	FACULTY …Electonics…
SUBJECT CARD

Name in Polish …Technika ultradźwiękowa…
Name in English …Ultrasonic Technology

Main field of study (if applicable): Electronics 

Specialization (if applicable): Acoustical Engineering
Level and form of studies: 1st level, full-time 
Kind of subject: obligatory 
Subject code …EKES009
Group of courses YES / NO*


	
	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
	
	
	
	30

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

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


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. S1EIA_W01



\
	SUBJECT OBJECTIVES
C1 Acquisition of knowledge regarding physical phenomena and processes occurring in ultrasound technology and the ability to determine the basic physical quantities in the field of ultrasound.
C2 Acquisition of knowledge concerning principles and create equivalent schemes of ultrasonic transducers are designed to operate in different media..

C3 Learn how to search for selective knowledge needed to create their own original solutions.
C4  Learning how to prepare a presentation that allows communicative give students their ideas and solutions.
C5 The acquisition of the skills of creative discussion, which in substance can be justified and defended its position.



	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 Is called, describe and understand the basic concepts and theoretical issues   associated with the ultrasound technique.
PEK_W02 He knows the principles of ultrasound sources and create their alternative schemes designed to operate at different media.

relating to skills:

PEK_U01 able to prepare a presentation that contains the results of their studies.
PEK_U02 able to discuss objectively justify their original ideas and solutions.

PEK_U03 able to critically evaluate the scientific and technical solutions of others



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
Lec 2
Lec 3
	The propagation of ultrasonic waves in different media. The parameters of the ultrasound field. Crossing of ultrasonic waves the media boundaries..

	6

	Lec 4

Lec 5 
	Attenuation of ultrasonic waves in different media. Systematic effects of ultrasound.

	4

	Lec 6

Lec 7

Lec 8
	Flow ultrasonic source. Piezomagnetic and piezoelectric transducers. Other sources of ultrasound. The rules for determining equivalent circuits of ultrasonic transducers.

	5

	
	Total hours
	15


	Form of classes – class
	Number of hours

	Cl 1
	
	

	Cl 2
	
	

	Cl 3
	
	

	Cl 4
	
	

	..
	
	

	
	Total hours
	


	Form of classes – laboratory
	Number of hours

	Lab 1
	
	

	Lab 2
	
	

	Lab 3
	
	

	Lab 4
	
	

	Lab 5
	
	

	…
	
	

	
	Total hours
	


	Form of classes – project
	Number of hours

	Proj 1
	
	

	Proj 2
	
	

	Proj 3
	
	

	Proj 4
	
	

	…
	
	

	
	Total hours
	


	Form of classes – seminar
	Number of hours

	Sem 1
	Discussion of the principles of preparing a seminar presentation 

	1

	Sem 2
    I
    I
Sem 8
	Discuss individual presentations on the current state of knowledge related to the issue of a selected topic for an ultrasound source for operation in the chosen medium and a variety of applications and references predicted, the original own contribution to the achievements presented in the literature.

	14

	
	Total hours
	15


	TEACHING TOOLS USED

	N1.Lecture

N2. Whiteboard
N3. Elements of multimedia presentation


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
	test

	F2
	PEK_W02
	wide test

	F3
	PEK_U01
	presentation

	F4
	PEK_U02
	discussion

	F5
	PEK_U03
	discussion

	P = 0.2*F1 + 0.3*F2 + 0.3*F3 + 0.1*F4 + 0.1*F5


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]   E. Talarczyk, Podstawy techniki ultradźwięków, Wyd. PWr., Wrocław, 1990.
[2]  Z. Jagodziński, Przetworniki ultradźwiękowe, WKŁ, Warszawa, 1997.
[3]  A. Śliwiński, Ultradźwięki i ich zastosowania, WNT, Warszawa, 2001.

[4]     J. Obraz, Ultradźwięki w technice pomiarowej, WNT, Warszawa, 1983.
SECONDARY LITERATURE:
[1]  D. Ensminger, L. J. Bond, Ultrasonics. Fundamentals, Technologies and Applications, CRC Press, 2012.
[2]  A. Puskar, The use of high intensity ultrasonics, ELSEVIER, Amsterdam-Oxford- New York, 1982.

[3]  T. Gudra, Właściwości i zastosowanie przetworników ultradźwiękowych do pracy w ośrodkach gazowych, Oficyna Wydawnicza PWr, Wrocław, 2005.

 

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

	Dr hab. inż. Tadeusz Gudra, prof. PWr,  Tadeusz.Gudra@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
 Ultrasonic Technology

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Electronics
AND SPECIALIZATION 
 Acoustical Engineering
	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 (knowledge)
	S1EIA_W08
	C1
	Lec 1, Lec 2,

Lec 3, Lec 4,

Lec 5.
	N1, N2, N3

	PEK_W02
	S1EIA_W08
	C2
	Lec 6, Lec 7,

Lec 8.
	N1, N2, N3

	PEK_U01 (skills)
	S1EIA_U07
	C3
	Sem 2 – Sem 8
	N2, N3

	PEK_U02
	S1EIA_U07
	C4
	Sem 2 – Sem 8
	N2, N3

	PEK_U03
	S1EIA_U07
	C5
	Sem 2 –Sem 8
	N2, N3


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

*** - from table above

