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1. Basic Course/Module Information 
	Course/Module title
	Acoustic basics of hearing diagnostics and ultrasonography

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	Faculty of Exact and Technical Sciences

	Name of the unit running the course
	Institute of Physics

	Field of study
	Diagnostic systems in medicine

	Qualification level 
	First-cycle studies

	Profile
	

	Study mode
	Full-time

	Year and semester of studies
	Year 1, summer semester

	Course type
	

	Language of instruction
	English

	Coordinator
	prof. dr hab. inż. Wojciech Rdzanek

	Course instructor
	prof. dr hab. inż. Wojciech Rdzanek, dr hab. Krzysztof Szemela, prof. UR



* - as agreed at the faculty


1.1. Learning format – number of hours and ECTS credits 

	Semester
(n0.)
	Lectures
	Classes
	
Laboratories

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	2
	30
	
	
	
	
	
	
	3




1.2. Course delivery methods
☒ conducted in a traditional way
- involving distance education methods and techniques

1.3. Course/Module assessment (exam, pass with a grade, pass without a grade) 

pass with a grade

2. Prerequisites 
	Basic knowledge of mathematics and physics at the high school level




3. Objectives, Learning Outcomes, Course Content, and Instructional Methods

3.1. Course/Module objectives
	O1
	developing the student's ability to solve engineering problems in the field of propagation of elastic waves in various media

	O2
	presentation of some applications of acoustic phenomena in technology and medicine

	O3
	indication of the directions of development of modern acoustics





3.2. Course/Module Learning Outcomes (to be completed by the coordinator)


	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes

	LO_01
	The student knows the basic definitions and the mathematical description of the propagation of elastic waves
	K_W02

	LO_02
	The student knows the basic phenomena in the field of acoustics, such as the Doppler effect, the law of wave reflection and refraction, wave interference, Weber - Fechner law
	K_W04

	LO_03
	The student is able to apply the known mathematical models to solve basic problems related to the generation and propagation of acoustic waves
	K_U01

	LO_04
	The student is able to indicate and explain the possibilities of using acoustic phenomena in medicine and technology
	K_U10

	LO_05
	The student is able to combine knowledge from acoustics and other fields in order to solve a problem
	K_U15

	LO_06
	Indicating to the student the need to find existing solutions in the case of more complex issues or using expert knowledge.
	K_K01



3.3. Course content (to be completed by the coordinator)

A. Lectures

	Content outline

	Ultrasound - elastic waves in different media. Infrasounds, audible sounds, ultrasounds. Equations of acoustic. The wave equation. Attenuation in the medium.

	Scattering on an obstacle. Doppler effect. Reflection and refraction of a wave at the boundary of the two media, the energy balance. Splitting of an elastic wave at the interface between the two solids.

	Quantities describing the sound field, the sound pressure, the sound intensity, the sound power, the sound impedance. The sound pressure level and of the other acoustic quantities.

	Structure and properties of the hearing organ. Outer, middle, and inner ear. The cortex of the auditory system. The organ of Corti.

	Introduction to sound and its perception, elements of psychoacoustics. The Weber-Fechner law, the audible zone, the effect of masking.

	Construction of hearing aids. Microphones, amplifiers, control systems, power supply, headphones and earbuds.

	Types of hearing aids, implants. Measurement of hearing aids.

	Generation and reception of ultrasounds. The piezoceramic transducers. Electronic focusing of the ultrasound beam. Phase controlled transducer arrays.

	The intensity of ultrasonic waves and its measurement. Spectral analysis of the Doppler signal. The continuous wave method. The impulse method.




3.4. Methods of Instruction

Lecture: a lecture supported by a multimedia presentation


4. Assessment techniques and criteria 

4.1 Methods of evaluating learning outcomes 


	Learning outcome

	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes…)

	LO-01
	observation during lectures, colloquium
	Lectures

	LO-o2
	observation during lectures, colloquium
	Lectures

	LO-o3
	observation during lectures, colloquium
	Lectures

	LO-o4
	observation during lectures
	Lectures

	LO-o5
	observation during lectures
	Lectures

	LO-o6
	observation during lectures
	Lectures




4.2 Course assessment criteria 

	Passing the colloquium on the material covered in lectures, no absences from lectures.
Assessment is carried out through a colloquium. It will confirm the degree to which the student has achieved the assumed learning outcomes. The grade obtained from completing the course will allow to assess the degree of achieved effects.
Lecture - the condition for obtaining credit for the lecture on the basis of a colloquium in the written form including answers to the control questions and solving basic calculation problems.
Lecture colloquium score: The final grade results from the grade obtained from the colloquium. Student activity on lectures is also taken into account.
Available grades: satisfactory 51-60% points, satisfactory+ 61-70% points, good 71-80% points, good+ 81-90% points, very good 91-100% points




5. Total student workload needed to achieve the intended learning outcomes 
– number of hours and ECTS credits 


	Activity
	Number of hours

	Course hours
	30

	Other contact hours involving the teacher (consultation hours, examinations)
	2

	Non-contact hours - student's own work (preparation for lectures or examinations, projects, etc.)
	45

	Total number of hours
	77

	Total number of ECTS credits
	3


* One ECTS point corresponds to 25-30 hours of total student workload



6. Internships related to the course/module

	Number of hours

	not applicable

	Internship regulations and procedures
	not applicable




7. Instructional materials

	Compulsory literature:
1. Moore B.C.J., An Introduction to the Psychology of Hearing, IDC Publishers, Leiden, The Netherlands, 2013.
2. Pierce A.D., Acoustics. An Introduction to its Physical Principles and Applications, Acoustical Society of America, NY 1989.


	Complementary literature: 
1. Raichel D.R., The Science and Applications of Acoustics; 2 Ed., Springer, 2006.
2. Ginsberg J.H., Acoustics-A Textbook for Engineers and Physicists.
Vol. I: Fundamentals, Springer 2018.
3. Ginsberg J.H., Acoustics-A Textbook for Engineers and Physicists.
Vol. II: Applications, Springer 2018.







Approved by the Head of the Department or an authorised person
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