Field name

Detailed content, comments

Name of the faculty

Faculty of information radio technologies and technical
information security

The level of higher education

bachelor's degree

Code and title of specialty

171 — Electronics

The type and title of the educational
program

Educational and professional program **Systems,
technologies and computer means of multimedia"

Code and title of the discipline

OK 4.6 Theoretical Fundamentals of Acoustics

Number of ECTS credits

6
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The structure of the course (distribution
by type and hours of training)

Lectures - 36 hours; practical classes - 16 hours; laboratory
classes - 20 hours; independent work - 108 hours; semester
control - combined exam.

Schedule (terms) of study of the
subject

Course - 2; semester - 3.

Prerequisites for learning the discipline

Know: the basic properties of sound signals and sound field;
physiological features of perception of sound signals;
mechanisms of speech sound formation; methods of modeling
sound fields indoors; methods for assessing the sound field of
the premises, the principles of design of premises taking into
account the requirements for acoustic properties; features of
design and purpose of the main elements of electroacoustic
transducers.

Be able to: analyze the sound field of the room; to calculate and
model the acoustic properties of the room; to evaluate the
acoustic properties of the room; to design and calculate
electroacoustic transducers.
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Abstract (content) of the discipline

MODULE 1. BASIC DEFINITIONS. PHYSIOLOGY OF
HEARING. LANGUAGE

Topic 1: Sound oscillations and waves

Topic 2: The main properties of sound wave propagation.
Topic 3: Basic properties of human hearing

Topic 4: Language

MODULE 2. PREMISES ACOUSTICS

Topic 5: Subjective criteria for assessing the acoustics of the
room

Topic 6: The main provisions of the propagation of sound
waves in the room

Topic 7: Statistical representation of sound processes in the
room. The main criteria for assessing the acoustic quality of the
premises

Topic 8: Geometric theory of sound waves propagation indoors

MODULE 3. ELECTROACOQUSTIC CONVERTERS
Topic 9: Electromechanical and electroacoustic analogies
Topic 10: Principles of electroacoustic transformation in the
heads of loudspeakers

MODULE 4. PARAMETERS OF ACOUSTICAL
SYSTEMS. MICROPHONES

Topic 11: Basic parameters of speakers (AC)

Topic 12: Microphones

11

Competencies, knowledge, skills,
understanding that a higher education
acquirer has in the learning process

3K 1. 31aTHicTIO 3aCTOCOBYBAaTH 3HAHHS Y MPAKTUYHUX
CUTYAIIisIX.

3K 2. 3HaHHAMHU Ta pO3YMIHHSM IIpEeAMETHOI 00JacTi Ta
po3yMiHHAM npodeciitHol AisTbHOCTI.

3K 3. 3xaTHicTIO cIiJIKyBaTHCS A€PXKaBHOIO MOBOIO SIK YCHO,
TaK 1 MUCBMOBO.

3K 5. HaBnukamu BUKOpUCTaHHS iH(QOpMAIiitHAX i
KOMYHIKaI[iifHIX TEXHOJIOTIH.

3K 6. 31aTHICTIO BYMTHUCS i OBOJOIIBATH Cy4aCHUMHU




3HAHHSAMH.

3K 7. 3naTHicTIO 10 TIONTYKY, 0OpOOICHHS Ta aHAIli3Y
iHhopmarrii 3 pi3HUX JHKEPEIT.

3K 12. BusHaueHiCTIO 1 HATOJIETIIUBICTIO OO0 ITOCTaBIEHUX
3aBJlaHb 1 B3ITHX 000B’SI3KIB.

@K 1. 3naTHICTIO BAKOPHCTOBYBATH 3HAHHS 1 PO3YMIHHA
HAYKOBHUX (DaKTiB, KOHICTIIH, TEOPiil, IPUHITUIIIB i METOIIB
JUISL TIPOEKTYBAHHS Ta 3aCTOCYBAHHS IIPHJIaJIiB, IPUCTPOIB Ta
CHCTEM EJICKTPOHIKH.

®K 2. 3naTHicTIO BAKOHYBATH aHai3 NpeJIMETHOT 00JacTi Ta
HOPMaTHBHOI JIOKYMeHTaii, He0OXiAHOT JJIsl IPOEKTYBaHHS Ta
3aCTOCYBaHHS MPUJIAJIIB, IPUCTPOIB Ta CUCTEM CIICKTPOHIKH.
®K 3. 3narHicTio iHTErpyBaTy 3HaHHS (QyHIAMEHTAIBHUX
po3nuniB Gi3uKH Ta XiMil A1 pO3YMIHHS MPOIIECiB
TBEPIOTIIBHOI, QYHKITIOHAIBEHOI Ta €HEPTETUIHOT
CJIEKTPOHIKH, ETICKTPOTEXHIKH.

@K 5. 3naTHICTIO 3aCTOCOBYBATH BiAIIOBIAHI MaTEeMaTHYH,
HAYKOBI 1 TEXHIYHI METOIH, Cy4acHi iHPOpMaLiifHi TEXHOIOTII 1
KOMIT FOTepHE TPOorpaMHe 3a0e3neueHHs, HaBHYKH poOOoTH 3
KOMIT FOTepHUMH MepexaMH, 6a3amu 1aHux Ta [HTepHeT-
pecypcam [UTsi BUPIIICHHS 1H)KEHEPHHUX 3a7a4 B ranysi
EJIEKTPOHIKH.

®K 6. 3narHicTio ineHTHdIKyBaTH, KIacu(ikyBaTH, OLIHYBaTH
1 ONKMCYBATH MPOLIECH TPUIIa/IaX, IPUCTPOSIX Ta CUCTEMAX
CJIEKTPOHIKH 32 TOTIOMOTO0 aHATITHIHUX METOIIB, 3aCO0IB
MOJICITFOBaHHS, TOCHITHUX 3pa3KiB Ta Pe3yIbTaTiB
EKCTIEPUMEHTAILHUX JOCIIIKEHb.

®K 7. 3naTHicTIO 32CTOCOBYBATH TBOPYMH Ta IHHOBALIHHUH
MOTEHIia]l B CHHTE31 IHlKEHEPHHX PIllIeHb 1 B po3po0ii
KOHCTPYKIIH IPUCTPOIB Ta CUCTEM EJICKTPOHIKH.

@K 8. 3naTHICTIO BUPINTYBAaTH IHXXKEHEPHI 3371a4i B ramy3i
€JICKTPOHIKH 3 YpaxyBaHHSM BCiX acCTIEKTiB PO3pOOKH,
MPOEKTYBaHHs, BAPOOHMIITBA, EKCILTyaTallii Ta MOJepHizamii
€JIEKTPOHHUX MPIIAMIB, IPUCTPOIB T CHCTEM.

@K 9. 31aTHICTIO BU3HAYATH Ta OIIHIOBATH XapaKTEPUCTHKH
Ta mapaMeTpy MaTepialliB eeKTPOHHOI TEXHIKH, aHAJIOTOBUX Ta
(POBUX ENEKTPOHHUX HPUCTPOIB JUISl IIPOSKTYBAHHS
MIKPOIIPOIIECOPHUX Ta EIEKTPOHHHUX CHUCTEM.

3K 1. The ability to apply knowledge in practical situations.
3K 2. Knowledge and understanding of the subject area and
understanding of professional activity.

3K 3. The ability to communicate in the state language both
orally and in writing.

3K 5. Skills in the use of information and communication
technologies.

3K 6. The ability to learn and master modern knowledge.

3K 7. Ability to search, process and analyze information from
various sources.

3K 12. Definiteness and persistence in terms of tasks and
responsibilities.

@K 1. The ability to use knowledge and understanding of
scientific facts, concepts, theories, principles and methods for
the design and application of devices, devices and systems of
electronics.

@K 2. Ability to perform analysis of the subject area and
regulatory documentation required for the design and
application of devices, devices and electronics systems.

@K 3. The ability to integrate knowledge of the fundamental
sections of physics and chemistry to understand the processes
of solid-state, functional and power electronics, electrical
engineering.

@K 5. Ability to apply appropriate mathematical, scientific and




technical methods, modern information technology and
computer software, skills in working with computer networks,
databases and Internet resources to solve engineering problems
in the field of electronics.

@K 6. Ability to identify, classify, evaluate and describe the
processes of devices, devices and systems of electronics using
analytical methods, modeling tools, prototypes and results of
experimental research.

@K 7. Ability to apply creative and innovative potential in the
synthesis of engineering solutions and in the design of devices
and electronics systems.

@K 8. Ability to solve engineering problems in the field of
electronics, taking into account all aspects of development,
design, manufacture, operation and modernization of electronic
devices, devices and systems.

®K 9. Ability to determine and evaluate the characteristics and
parameters of materials of electronic equipment, analog and
digital electronic devices for the design of microprocessor and
electronic systems.
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Learning outcomes of a Higher
Education applicant

P1. Describe the principle of operation using scientific
concepts, theories and methods and verify the results in the
design and application of devices, devices and electronics
systems.

P2. Apply knowledge and understanding of differential and
integral calculus, algebra, functional analysis of real and
complex variables, vectors and matrices, vector calculus,
differential equations in ordinary and partial derivatives,
Fourier series, statistical analysis, information theory,
numerical methods to solve theoretical and applied problems of
electronics.

P3. Find solutions to practical problems of electronics by
applying appropriate models and theories of electrodynamics,
analytical mechanics, electromagnetism, statistical physics,
solid state physics.

P4. Evaluate the characteristics and parameters of electronic
materials, understanding the basics of solid-state electronics,
electrical engineering, analog and digital circuitry, converter
and microprocessor technology.

P5. Use information and communication technologies, applied
and specialized software products to solve problems of design
and debugging of electronic systems, demonstrate skills of
programming, analysis and display of measurement and control
results.

P6. Apply experimental skills (knowledge of experimental
methods and procedures for conducting experiments) to test
hypotheses and study the phenomena of electronics, be able to
use standard equipment, plan, make diagrams; analyze, model
and critically evaluate the results.

P7. Analyze complex digital and analog information and
measurement systems with advanced architecture of computer
and telecommunication networks, taking into account the
specification of the selected technical means of electronics and
relevant technical documentation.

P8. Define and identify mathematical models of technological
objects in the development of new complex electronic systems
in the computer environment and the choice of the optimal
solution.

P9. Design complex real-time systems and means of collecting
and processing information, consistent with the specified
information and software by using software for embedded
systems based on microcontrollers.

P10. Develop technical means for the construction and
diagnosis of technical condition of electronic devices and




systems, organize and conduct scheduled and unscheduled
repairs, adjustment and reconfiguration of electronic equipment
in accordance with current production requirements.

P13. Be able to acquire new knowledge, advanced technologies
and innovations, find new non-standard solutions and means of
their implementation; meet the requirements of flexibility in
overcoming obstacles and achieving goals, rational use and
regulation of time, discipline, responsibility for their decisions
and expediency.

P16. Apply understanding of the theory of stochastic processes,
methods of statistical processing and data analysis in solving
professional problems.

P17. Demonstrate skills in conducting experimental research
related to professional activities; to improve measurement
methods; control the reliability of the obtained results;
systematize and analyze the data obtained experimentally.
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Assessment system in accordance with
each task for taking tests/exams

The form of final control for the discipline OTKSP is a written
(combined) exam. With this type of control, the final score PP
is calculated by the formula:

P, = 0,60y + 04" 0y,
where O,,,, is the grade for the semester in the 100-point
system, O, is the grade for the exam in the 100-point system.

The ticket for the exam consists of two questions of theoretical
material and a task. Theoretical questions are evaluated in 30 x
2 = 60 points, and the problem - in 40 points (in total - 100
points).

To evaluate the student's work during the semester, the final
rating score O..,, is calculated as the sum of grades for different
types of classes and control measures.

Type of lesson / control measure Grade

Laboratory work Ne 1-5 8x5=40

Practice session Ne 1-8 8x5=40

Control work Nel 10x1=20

Final grade for the discipline 100
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The quality of the educational process

The quality of the educational process is based on:

- policy of academic integrity;

- continuous updating of the content of the discipline on the
basis of obtaining the results of modern scientific research and
achievements in the field of electroacoustics, architectural
acoustics, new data on the study of the physiology of hearing;
- modern practical experience gained in the design of
auditoriums and acoustic calculations of specialized premises.
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Methodological support

1. DnexTpoakyCTHKa M 3ByKOBOE BelllaHue: YUueOHOoe ocooue
st By3oB / 1. A. Annommna, O.1.Bonoraus, A.IT.LEdumos u
np.; Hox pen. 0. A. Kopanruna. - M : I'opsiuas aunus-
Tenexom, Paguo u cBs3b, 2007. - 872 c.

2. PapnoBemanye 1 3JeKTpoaKycTHka: Y4ed. nocodue uis
By30B / C. 1. Ansobes, A. B. Bexoner, P. T'epmep u np.; [Tog
pen. 0. A. Koanruna. M.: Paauo u cBsi3b, 2000. - 792 c.

3. CamoxkoB M. A. DneKkTpoakycTuka. Y4eOHHUK AT BY30B.
M., "Css3p", 1978. - 272 c.

4. CamoxxkoB M. A. 3ByKOpHKaus OTKPBHITHIX IPOCTPAHCTB. -
M., Pagno u cBs3b, 1985. - 304 c.

5. CrpaBouHHK TI0 pagroBemanuio / A. B. Brixozxen, B.M.
3axapun, B.U. Jlenucos; [Tox o6u. pen. A. B. Beixoana. - K.:
Texmka, 1981.-264 c. wi. - bubnuorp.: c. 255-258.

6. Aitdpuuep, Dmmanyun C. xepsuc, bappu Y, [ubposas
00paboTKa CUrHAJIOB: MPAKTHYECKUH MOJIX0, 2-€ U3/JaHuE:
[ep. c anrn. - M.: U3natensckuii oM "Bunbsme", 2004. - 992
c: uin. -Ilapan. TuT. anrim.

7. Auepr B., Paiixapaar B. OCHOBBI TEXHHKH 3BYKOYCHJICHHSI. -




M., Paguo u cBs3b, 1984. - 320 c, wi.

8. BaxutoB S.I1I. TeopeTndeckrie OCHOBHI JIEKTPOAKYCTUKH U
3JeKTpoaKycThieckas anmaparypa. — M., MckyccrBo, 1982. —
415c.

9. MeTonu4Hi BKa3iBKH JIAOOPATOPHUX POOIT 3 TUCIUTIIIHI
"TeopeTn4Hi OCHOBH aKyCTUKH'" [UIS CTYACHTIB YCiX (hopMm
HaBYaHHA 3a crierianeHicTio 171- "Enexrponika" / Yoopsi.
B.B.Yeuk — Xapkis: XHYPE, 2018. — 83 c.

10. MeToanyHi BKa3iBKH JI0 MPAKTUYHUX 3aHATh 3 TUCIHIUTIHA
"TeopeTH4Hi OCHOBH aKyCTHKH" [UIsl CTYJCHTIB ycix hopm
HaBYaHHI 3a crierianbHicTio 171- "Enexkrponika" / Yopsiz.
B.B.Ycuk, Oneitnikie B.M. — Xapkis: XHYPE, 2019. - 51 c.
11. KoMrutekc HaBYaIbHO-METOAMYHOTO 3a0€3CUCHHS
HaBYaAIbHOT JUCHUILTIHN «TeopeTndHi OCHOBH aKyCTHKI)
miaroroBku Gakajaspa creriaasHocti 171 — "Enekrponika” /
VYuopsa. B.B.Veuk — Xapkis: XHYPE, 2020. — 322¢.

16

The developer of the Syllabus

professor, Usik V., viktoriia.usyk@nure.ua




