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	FACULTY ….ELEKTRONIKA… 

SUBJECT CARD

Name in Polish …Ultradźwięki i ich zastosowania…
Name in English …Ultrasonics and their applications…
Main field of study (if applicable): …Elektronics …
Specialization (if applicable): ……………………..

Level and form of studies:  2nd level, full-time 
Kind of subject: obligatory 
Subject code …EKEU004
Group of courses: NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	120
	
	
	
	

	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
	
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	2
	
	
	
	


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


\
	SUBJECT OBJECTIVES
C1 Obtaining of knowledge regarding physical phenomena and processes occurring in ultrasound technology.
C2 Obtaining of knowledge regarding basic active and passive use of ultrasound in science, technology and medicine.



	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 basic sources and receivers of ultrasonic waves, which are operated in different media.

PEK_W03 He can explain how  the ultrasound wave sees structure of the environment. He can point out the possibilities of active and passive use of ultrasound in science, technology and medicine and what are the prospects for development in this area.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
Lec 2
Lec 3
Lec 4

	Ultrasonic waves in solid, liquid, gaseous and biological media. Transmission ultrasonic waves through  media with different acoustic impedances. Systematics of ultrasonic phenomenons. Radiation pressure. Ultrasonic cavitation.

	8

	Lec 5

Lec 6

Lec 7

Lec 8
	Sources of ultrasonic waves generated by the different centers. Methods of measurement of ultrasonic transducers. The optimum efficiency of radiation. The basic structure of ultrasonic transducers and heads for continuous and pulse operation.

	8

	Lec 9

Lec 10

Lec 11

Lec 12
	As the ultrasound wave sees the structure of the medium? Selected applications of active  ultrasound in science, technology and medicine. Selected applications of passive ultrasound in science, technology and medicine. The use of the Doppler effect in ultrasound technique

	8

	Lec 13

Lec 14

Lec 15
	Basis of visualization of the internal structure of a medium. Prospects for new applications of ultrasound in science, technology and medicine. The problem of safety in applications of ultrasound in different media.

	6

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Lecture 
N2. Whiteboard
N3. Elements of multimedia presentations


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
	Score from test.

	F2
	PEK_W03
	Score from test

	P = 0.5*F1 +0.5 F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]   E. Talarczyk, Podstawy techniki ultradźwięków, Wyd. PWr., Wrocław, 1990

[2]  A. Śliwiński, Ultradźwięki i ich zastosowania, WNT, Warszawa, 2001.

[3]  J. Obraz, Ultradźwięki w technice pomiarowej, WNT, Warszawa, 1983.

[4]  Z. Jagodziński, Przetworniki ultradźwiękowe, WKŁ, Warszawa, 1997.

SECONDARY LITERATURE:
[1]  [1] E. P. Papadakis, Ultrasonic Instrumentation & Devices Academic Press, 1999.

[2]  D. Ensminger, L. J. Bond, Ultrasonics. Fundamentals, Technologies and Applications, CRC Press, 2012.



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

	Tadeusz Gudra, Tadeusz.Gudra@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Ultrasonics and their applications 

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Elektronics 

AND SPECIALIZATION ……………………………..
	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)
	K2EKA_W08
	C1
	Lec 1 – Lec 8
	N1, N2, N3

	PEK_W02
	K2EKA_W08
	C2
	Lec 9 – Lec 15
	N1, N2, N3

	PEK_W02
	K2EKA_W08
	C3
	Lec 9 – Lec 15
	N1, N2, N3


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

*** - from table above

