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Abstract: All over the world, educational researchers are
looking for new ways to optimize music education in accordance
with the new capabilities of digital tools. World-wide changes are
being implemented through transmitting and presenting the
information. Digital technologies have permeated music and
musical education. Advances in sound recording and music
creation technology, combined with new media capabilities, have
defined previously non-existent directions for the development
and distribution of music and require knowledge that musicians
who havereceived classical musical education do not possess. The
subject of the article is the evolution of current theoretical and
practical bases for improving the knowledge of musicians using
music computer technologies.

Learning to play electronic musical instruments is to be
required by contemporary society in connection with the demands
for a higher level of professional activities in the field of music,
the need to conduct a high-quality teaching that includes
computer technologies in the field of art as s particular of the
Digital Age School. The discipline of Musical I nformatics, which
has been constantly developing since the mid-70s (IRCAM,
France), can haveasignificant impact on the formation of subject
knowledge of musicians associated with the development of new
music computer technologies and their use in creativity and
training.

Keywords: electronic musical instruments, musical computer,
musical education, music computer technologies, musical
informatics.

. INTRODUCTION

I nformation technology in musical education

The evolution process associated with the development of
musical instruments as synthesizers of musical sound (from
the first acoustic instruments to modern electronic and digital
ones) dlows us to trace the influence of technologies
(including information ones) on the musical- creative and
musi cal -educational processes.
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Detailed examination of the particularities of the
architectonics of musical sound provide an opportunity to
explain the structure, the diversity and the various
interpretations of the concept of “musical sound,” as well as
the connection with the contemporary technical possibilities
of notation, preservation and elaboration of musical sounds.

The main stages of evolution of the concept of “musical
sound,” which reflects the changes of sound material itself
during the course of development of musical practice allows
usto identify the main features of digital musical instruments,
their place in the system of contemporary musical education,
explain the need for a contemporary musician to study the
discipline"Musical Informatics', and also make it possible to
make ameaningful content of this new subject area

The emergence of new musical instruments or musical
synthesizers, according to the authorial conception, is
stipulated by two main reasons. The first of them is musicians’

aspirations of enriching the palette of their musical artistry.
The second reason is connected with the historical perfections
of the musical instrumentarium, which in its construction
aspires to rely on contemporary achievements of science and
technigque in the domain of creation of sound.

The level of development of contemporary program and
machinery means of music computer technologies (MCT)
makes it possible to model diverse stages of development of
systems of musical sounds.activities.

[I. METHODOLOGY

Musical informatics, in conjunction with other disciplines,
helps integrate the contemporary musician in his or her
professional activities. The purpose of the course of musical
informatics is creating pre-conditions for expanding the
professional capabilities of the musician with the use of
modern digital technologies and facilitate the fuller use of the
creative potential of the performer, composer or teacher of
music.

The purpose of the subject is mastering MCT, the software
and hardware used in the professional activities of the
musician and acquiring, by him or her, experience for
working with digitized and synthesized sound and musical
material in various formats as well as many other similar
things.

The need to find new methods and approaches to teaching
musicians computer science is aso due to the fact that a
contemporary musical synthesizer isadigital instrument with
appropriate software, in fact, a specialized computer for
working with music information — musical compulter.
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The interdependence of hardware and software in the
electronic musica synthesizer characterizes the sound
hardware-software complex of the instrument.

Withthisin mind, thereisaneed to develop new abilities of
the musician to work quickly and efficiently with musical
information on the basis of new tools,

analyzing and processing the results, justifying the
decisions made in creative activity, based on the available
musical information. This should be taken into account while
training specialists, since from the earliest education students
of music schools have a practical need for knowledge about
information processes and basic concepts of informatics as
elements of real creative activity on the synthesizer.

The need for such an approach is clearly dictated by the
current state of training students and teachers of music
schools. As the results of our ascertaining pedagogical
experiment have shown, the use of knowledge in computer
science (informatics and musical informatics) by musicians
and the ability to apply them in creative activities, as arule,
are fragmentary, the musicians have little knowledge of the
necessary level to fully master the modern musical synthesizer
as a sound hardware and software complex.

1. LITERATURE REVIEW

We anayzed the methodological problems of teaching
Computer Science and Information Technology (IT) to
students of musical and pedagogical specialties in Russian
Universities (Belov, Gorbunova, Zaivadny, Kibitkina,
Lozhanova, Konovalov, Mezentseva, Petrova, Plotnikov,
Chibirev [2]-[11]) and a&broad (I. Alieva, S. Wise, R
Crawford, J. Southcott, R. Chao-Fernandez, S.
Roman-Garcia, A. Chao-Fernandez, V. LOpez, Goh Khee
Meng, 1.Trush, S. Sosnevas, Lic. Camila Cortina Bello, H.
Hiner, K. Hastings, A. Kameris, T. Permezel, N. Zhilyaeva,
O. NeliaHernandez Bean, Lourdes Garcia Esperén, Cérdova
Pacheco Gustavo Erasmo, L. Y anpolsky [12]-[28]).

Researchers and educators note that, despite the
effectiveness and accessibility of digital technologies in the
educational process (Horita [29]), MCT and music
technologies - in music education (King, Himonides,
Ruthmann [30], teachers remain conservative in their
approaches to teaching music disciplines, music composition
(Wise, [32]); in the real music and educational process, music
training programs do not correlate in any way with the
teaching of information technology (it) (Crawford &
Southcott [16]); despite the fact that it quickly enters all
professions, this process is much slower in the music field
(Chao-Fernandez, Roman-Garcia, Chao-Fernandez [13]). Itis
revealed that the effectiveness of training is achieved when
new knowledge is obtained in the process of creative activity
[9]; [14]; [15], when the educational activity is as close as
possible to the professiona activity of a musician, and new
disciplines are studied in the context of the musician's activity
[6]; [9]; [10]. Taking thisinto account, it is advisable to build
the process of teaching computer science and its applied
aspectsfor students — future music teachers - on the basis of a
contextual approach [10]; [12]; [13]. This approach allowsto
approximate the content of education to the creative
professional activity of a musician, creates the conditions for
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better understanding and effective learning of the program
material on Informatics, promotes the formation of skills to
independently use the acquired knowledge in music and
creativity and teaching.

Thus, a necessary requirement for professional training of
future specialists-musicians and especially
musicians-teachers is the development of information
competence, which involves not only mastering the means of
modern information technologies and ICTs, but also their
application in solving various problemsin the field of musical
creativity, including inclusive musical education [34]; [35].

Today, it is quite obvious that a serious scientific
generalization of what has been done in this area of
development of musical informatics as a field of scientific
knowledge and as a new academic discipline that is taught in
many universities around the world is required, but the
content of the training course "Musical Informatics' is still
too unstable, too different, depending on the knowledge and
level of understanding of a particular teacher.

V. RESULTSAND DISCUSSION

As the results of our pedagogical experiment have shown,
the use of knowledge in computer science (informatics and
musical informatics) by musicians and the ability to apply
them in creative activities, as a rule, are fragmentary, the
musicians have little knowledge of the necessary level to fully
master the modern musical synthesizer as a sound hardware
and software complex.

These results show that there are problemsin this area:

- the unaccounted fact of need for intellectual and
technological improvement of musical and educational
process,

- the lack of specia attention to the psychological features
of perception of information by students-musicians (creative
thinking, artistic perception, emotional memory, attraction to
certain types of artistic activity), which affects the difficulties
in teaching computer science and low educational motivation
of students of music schools;

- the lack of attention to the age peculiarities of training
students of music schools, where children get a basic
understanding of music on a synthesizer;

- the lack of educational and methodical manuals on
Informatics for students and teachers-musicians.

The scientific search for a solution to the problem of
teaching computer science to music school students aims to
resolve the following contradictions:

- the discrepancy between the level of training of students
and teachers of the music school in the field of computer
science training and modern requirements for professional
musicians,

- the need for knowledge of computer science, without
which the musician be-comes impossible to understand the
information processes on the electronic synthesizer and the
lack of methods of teaching computer science to music school
students.
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General idea of the Musical Informatics training
course

A.New discipline “Musical Informatics”

The problem situation is eliminated by developing a
methodology for teaching musical Informatics to music
school students using the sound hardware-software complex
EMI (musical synthesizer).

Creation of methods of teaching Informatics to music
school students and introduction of a new discipline “Musical
Informatics” at the electronic departments of children's music
schools and art schools, where audio software and hardware
complex becomes a new means of teaching Informatics to
musicians and at the same time acts itself as an object of
practical orientation in teaching.

The method developed by us and the educational process
being conducted for 10 years allow us to consider an
electronic musical synthesizer as an instrument to study
Informatics with:

- as an audio hardware-software complex of training in
Informatics students of music schools;

- asameans and object of learning Informatics, creating a
learning environment that contributes to the formation and
development of information competencies of the musician.

B. Objectives “Musical
Informatics”

The following tasks were solved:

1) we studied the problems and prospects of training in
Informatics students of music schools;

2) a method of teaching computer science using sound
hardware and software complex-modern electronic musical
instruments and MCT were devel oped;

3) the principles of selecting the content of training in
Informatics students of music schools were applied;

4) the features of the use of EMI as a learning tool and
object of study of Informatics by students of music schools
were revedled;

5) there was developed an educational and methodical
complex (aprogram/ atraining course, atextbook, a creative
notebook, an electronic textbook for distance support of
education, audio and video materials) for students of music
schools;

6) the effectiveness of the use of EMI and MCT teaching
computer science to mu-sic school students was
experimentally tested.

of the training course

C. Essential topics of the Musical Informatics cour se

The following are some of the topics of the training course
“Musical Informatics”, which is based on the correlation of
requirements for knowledge of students of secondary schools
from the course “Informatics” and students of music schools,
mastering software and hardware EMI.

Thediscipline of Musical Informaticsincludesthe
following sections:

The Subject of Musical I nformatics

Music, Mathematics, Informatics: The Bounds of Their
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Interaction

Analysis as concerns harmony in works of music art and
mathematical methods of their description.

Tentamen novae theoriae musicae ex certissimisharmoniae
principiis delucide expositae (on the theory of music by L.
Euler).

The descriptive-symbolic  conception  of  music
(«Grammatica Speculativa» by Ch. S. Peirce and others).

On the characterization of various aspects of music
creativity or “Musical Mathematics”.

Musiques formelles by I. Xenakis.

Music programming.

Audio-visua synthesis.

Architectonics of Acoustic and Digital M usical Sound
Sound vibrations.

Musical sounds (fundamental tone, harmonics, notes).
The spectrum of sound.

The intensity and volume of sound.

Stereophonic parameters.

The modulation of high frequency vibrations.

The theory and practice of preserving sound.

Digital recording, the processing of sound and playback.

Musical Synthesizers

Extracts from the history of musical synthesizers.
Electronic musical instruments.

The musical instrument as synthesizer of musical sound.

Technologies of Sound Synthesis

The basic types of sound synthesis.

Sound filters: low-pass, hi-pass, band-pass, notch.

Equalizer.

Sound cards.

Audio mixing console.

M usical Computer

Musical computer: excerpts from history.

Computer modeling of music creative elements.

MIDI.

Musical computer hardware.

Musical computer software.

Musical computer setting.

Musical computer as the new multifunctional multi-timber
musical instrument.

Musical computer as the tool of teaching in the context of
the basic methodological principles of the primary, secondary
and higher additional professional and inclusive musical
education.

Musical computer as an instrument of the performer.

Digital Audio Workstation

The creation of a project, settings, the basics of working
with an audio fragment.

The dynamic sound processing.

The frequency sound processing.

The spatial sound processing.

Reverberation.

Modulation effects.

Mixing and mastering of the
musical project.
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Digital Musical Synthesizr as a Modern
Software-Hardware Complex for Teaching Musical
Informatics

The modern digital musical synthesizer as part of the
subject of music informatics.

Digital musical synthesizer: instrument controls.

Digital musical synthesizer asameans of performing music.

Professional Music Software

Audio editors.

Note editors.

Program music designers.

Automated musical arrangers.

Sequencers.

Teaching musical software.

On-line Music Teacher Assistance Services

A review of sheet music on-line software.

On-line audio editors.

Programs for microphone sound recording on-line.

Music studios.

Appendices

Appendix 1. A table of General MIDI instruments (GM)

Appendix 2. Mathematical methods of research in
musicology course by M.S. Zalivadny

Appendix 3. Armenian universal analytical chart AK-4 by
V. Goshkovsky

Appendix 4. Examples of the use of matrix recording in
analyses of music structures

Appendix 5. The examples of developing the original
software by students participating in the Musical Informatics

V. CONCLUSION

It should be noted that the studying of the discipline
“Musical informatics” is still problematic. First of all, thisis
due to the lack of a unified concept of information technology
education of a musician with the use of specialized
professional software and hardware at various levels of
training. Also, a significant role in this process is played by
the lack of integration of disciplines of the music-theoretical
cycle in the system of training a contemporary musician and
the possbilities of a high-tech digital educational
environment; the lack of experience in using digita
educational resources and MCTs in the real educational
process. The lack of a scholarly and psychological basis for
rescarch of the existing experience of teaching musical
informatics based on the capabilities of modern MCTs
engenders the stimuli for feather research in these directions.

In this connection, the practical experience of forming and
improving the discipline of "Musical Informatics' in the
Education and Methods Laboratory Music Computer
Technologies at the Herzen State Pedagogical University of
Russia is extremely valuable. The main content aspects of
teaching the course "Music Informatics' are presented in this
article. We hope that our experience will be useful for
teachers who are developing new educational programs that
arerelated to the teaching of music Informatics. We also look
forward to further discusson and development of the
experimental concept we have developed.

Retrieval Number: F7723038620/20200BEIESP
DOI:10.35940/ijrte.F7723.038620
Journal Website: www.ijrte.org

REFERENCES

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

3043

Gorbunova I.B. Music Computer Technologies in the Perspective of
Digital Humanities, Arts, and Researches. Opcion. 2019. T. 35. Ne
S24, pp. 360-375. [Opcidn, Afio 35, Regular No.24 (2019): 360-375.]
Belov G.G., Gorbunova |.B. Cybernetics and Music: Setting the
Problem. Society: Philosophy, History, Culture. 2016, no. 12, pp.
138-143.

Gorbunova 1.B., Chibirev S.V. Modeling the Process of Musical
Creativity in Musical Instrument Digital Interface Format. Opcion.
2019. T. 35. Ne S22, pp. 392-409.

Gorbunova 1.B., Kibitkina E.V. Musical Programming: Issues of
Training Specialists. Art and Education. 2010. No. 5 (67). Pp.
104-111.

Gorbunova |.B., Petrova N.N. Music Computer Technologies, Supply
Chain Strategy and Transformation Processes in Socio-Cultural
Paradigm of Performing Art: Using Digital Button Accordion.
International Journal of Supply Chain Management. 2019. T. 8. Ne 6,
pp. 436-445.

Gorbunova, I.B., Plotnikov, K.Y u. Music-Related Educational Project
for Contemporary General Music Education of Schoolchildren.
International Journal of Innovation, Creativity and Change. Vol. 9,
Issue 13, 2019, pp. 683-699.

Gorbunoval.B., Zalivadny M.S. Leonhard Euler’s Theory of Music: Its
Present-Day Significance and Influence on Certain Fields of Musical
Thought. Music Scholarship. 2019. Ne 3 (36), pp. 104-111. DOI:
10.17674/1997-0854.2019.3.104-111

Gorbunova, I.B., Zalivadny, M.S. The Integrative Model for the
Semantic Space of Music: Perspectives of Unifying Musicology and
Musical Education. Music Scholarship. 2018. No. 4, pp. 55— 64. DOI:
10.17674/1997-0854.2018.4.055-064

Lozhanova E.A. Formation of information competence of future
musi ciansin the process of teaching computer science undergraduates.
Summary paper of the PhD dissertation work (Pedagogical Sciences).
Moscow, 2012.

Konovalov A.A. Formation of professional and specialized
competenciesin music computer activities of students. Summary paper
of the PhD dissertation work (Pedagogical Sciences). Ekaterinburg,
2019.

Alieva I.G., Gorbunova |.B., Mezentseva S.V. Music computer
technologies as atool for broadcasting and preserving musical folklore
(on the example of the Russian Far East). Music Scholarship. 2019.
No. 1 (34). Pp. 140-149. DOI: 10.17674/1997-0854.2019.1.140-149
Alieva |.G., Gorbunova I.B., Mezentseva S.V. Music Computer
Technologies as a Worth-While Means of Folklore Studying,
Preserving and Transmission. Utopia y Praxis Latinoamericana.
2019. T. 24. Ne S6, pp. 118-131.

Chao-Fernandez, R., Roman-Garcia, S., Chao-Fernandez, A. (2017).
Analysis of the use of ICT through music interactive games as an
educational strategy. 7" International Conference on Intercultural
Education — Education, Health and ICT — From a Transcultural
Perspective: Almeria, Spain. Procedia Social and Behavioral Sciences,
237, 576-580.

Goh Khee Meng. (2014, December). Moving toddlers and parents with
MCT in Asia. Contemporary Musical Education — 2014. Proceedings
of the 15" International Research and Practical Conference, ed. Irina
B. Gorbunova, St. Petersburg, Russia, 137-141.

Cordova Pacheco Gustavo Erasmo. (2014, December). El Efecto
Mozart Visua e Interactiva en los Pianos Casio. Contemporary
Musical Education — 2014. Proceedings of the 14™ International
Research and Practical Conference, ed. Irina B. Gorbunova, St.
Petersburg, Russia, 260-262.

Crawford, R., Southcott, J. (2017). Curriculum stasis: the disconnect
between music and technology in the Australian curriculum.
Technology, pedagogy and education, 26(3), 347-366.

Gorbunoval., Hiner H. Music Computer Technologies and Interactive
Systems of Education in Digital Age School. Proceedings of the
International Conference Communicative Strategies of Information
Society (CSIS 2018). 2019, pp- 124-128. DOI:
https://doi.org/10.2991/csis-18.2019.25

Gorbunova |.B., Kameris A. Music Computer Education Concept for
Teachers: Raising the Problem. International Journal of Recent
Technology and Engineering. 2019. T. 8. Ne 2 S4, pp. 913-918. DOI:
10.35940/ijrte.B1181.07825419

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication




OPEN aACCESS

19.
20.
21

22.
23.

24,

25.

26.
27.

28.

29.

30.

31.
32.
33.

34.

35.

Gorbunova 1.B., Kameris A., Bazhukova E.N. Music Computer
Technologies and Musical Informatics Training Course for Students.
12" International conference on informatics in schools Situation,
evaluation and perspectives proceedings. 2019, pp. 96-98.

Lopez, V. (2014). ‘Soft Way to Mozart’ In Spain. From a Conservatory
Perspective. Contemporary Musical Education — 2014. Proceedings of
the 13th International Research and Practical Conference, ed. IrinaB.
Gorbunova, St. Petersburg, Russia, 130-132.

Trush |. (2016). Soft Mozart in Poland. Contemporary Musica
Education — 2016. Proceedings of the 15" International Research and
Practical Conference, ed. Irina B. Gorbunova, St. Petersburg, Russia,
289-291.

Sosnevas S. (2018). Arten der Musikaushildung in Deutschland - Der
Blick einer zertifizierten Soft Mozart Klavierlehrerin aus Berlin.
Contemporary Musical Education — 2018. Proceedings of the 17"
International Research and Practical Conference, ed. Irina B.
Gorbunova, St. Petersburg, Russia, 235-238.

Lic. Camila Cortina Bello. (2014). ¢De donde venimos y hacia donde
vamos? Reflexiones y experiencias de vida de una pianista cubana.
Contemporary Musical Education — 2014. Proceedings of the 13"
International Research and Practical Conference, ed. Irina B.
Gorbunova, St. Petersburg, Russia, 163-167.

Permezel T. (2014). Dispelling the myth of the exclusivity of musical
literacy. Contemporary Musical Education — 2014. Proceedings of the
13" International Research and Practical Conference, ed. Irina B.
Gorbunova, St. Petersburg, Russia, 163-167.

ZhilyaevaN. Classesin music with children of various ages at home as
an aternative to a music school in the USA. Contemporary Musical
Education — 2014. Proceedings of the 13" International Research and
Practical Conference/ edited by |.B. Gorbunova. St. Petersburg, Russia
2014, 137-141.

Nelia O. Herndndez Bean. (2014). Efecto, Modernidad y Creacion.
Contemporary Musical Education — 2014. Proceedings of the 13"
International Research and Practical Conference, ed. Irina B.
Gorbunova, St. Petersburg, Russia, 123-125.

Lourdes Garcia Esperon. (2018). Reflexiones de una nifia “sin oido y
desafinada. Contemporary Musical Education — 2018. Proceedings of
the 18" International Research and Practical Conference, ed. Irina B.
Gorbunova, St. Petersburg, Russia, 125-127.

Yanpolsky, L. (2014). From elementary to concert level: my experience
with ‘Soft Mozart’ program in Israel. Contemporary Musical
Education — 2014. Proceedings of the 13" International Research and
Practical Conference, ed. Irina B. Gorbunova, St. Petersburg, Russia,
143-145.

Horita T. (2014). Trend and problems of informatization at school
education. Japanese Journal of Music Education Practice, 11(2), 6-13.
Hastings K. (2018). Anybody Can Play Soft Mozart in the Preschool:
Learning to Learn Properly to Develop the Brain. Contemporary
Musical Education — 2014. Proceedings of the 13" International
Research and Practical Conference, ed. Irina B. Gorbunova, Saint
Petersburg, Russia: 160-165.

Wise S. (2016). Secondary school teachers' approaches to teaching
composition using digital technology. British journal of music
education, 33(3), 283-295.

Ulianich V.S. Computer music and the exploration of anew medium of
artistic expression in the art of music. Summary paper of the PhD
dissertation work (History of Arts). Moscow, 1997.

33. The Routledge Companion to Music, Technology, and Education /
edited by A. King, E. Himonides, SA. Ruthmann. New York and
London, NY 10017. 2017.

Semenova D.A. Development of cognitive activity of children with
cerebral palsy in music activities through digital educational media
resources. Summary paper of the PhD dissertation work (Pedagogical
Sciences). Moscow, 2019.

Gorbunova 1., Govorova A. Music Computer Technologies in
Informatics and Music Studies at Schools for Children with Deep
Visual Impairments: From the Experience. In: Pozdniakov S., Dagiené
V. (eds) Informatics in Schools. Fundamentals of Computer Science
and Software Engineering. ISSEP 2018. Lecture Notes in Computer
Science, vol 11169. Springer, Cham. DOI:
https://doi.org/10.1007/978-3-030-02750-6_29

Retrieval Number: F7723038620/20200BEIESP
DOI:10.35940/ijrte.F7723.038620
Journal Website: www.ijrte.org

3044

International Journal of Recent Technology and Engineering (IJRTE)
ISSN: 2277-3878 (Online), Volume-8 I ssue-6, M ar ch 2020

AUTHORSPROFILES

Irina B. Gorbunova was born in Saint
Petersburg (Leningrad), Russia. DipMus, Special
Music Higher School of the St. Petersburg State
Conservatory named after N.A.
Rimsky-Korsakov; BSc in Computer Science:
Information Technology, Computer Science and
Multimedia, Leningrad State University,
Ussurisk State Pedagogical University; MA in
Education, the Herzen State Pedagogical University of Russia; PhD in
Information Technology and Pedagogical Sciences, the Herzen State
Pedagogical University of Russia, St. Petersburg, 1989; Doctor degree:
Doctor of Pedagogical Sciences and Information Technology, the Herzen
State Pedagogical University of Russia, St. Petersburg, 1999. Dr., Full
Professor, Chief Researcher of the Education and Methods Laboratory
Music Computer Technologies at the Herzen State Pedagogical University
of Russia, St. Petersburg; hold the degree of Honorary Worker of Higher
Professional Education of the Russian Federation.

2002 — present - Head of the Education and Methods Laboratory Music
Computer Technologies of the Herzen State Pedagogical University of
Russia, St. Petersburg.

She has more than 300 scientific publications, among them are
monographs, digital educational resources, and manuals. Her articles have
been published in various scientific journals and editions.

More detailed information may be seen in the previous issues of the
Journal of Recent Technology and Engineering (IJRTE)

Andreas Kameriswas born in Nicosia, Cyprus.

2001 - Master of Musical Arts (composition) — St.
Petersburg State Conservatory; 2005 - Doctor of
Musical Arts— St. Petersburg State Conservatory; 2007
- PhD - Herzen State Pedagogical University of Russia,
St. Petersburg.

Work experience:

2002 — present - Research Scientist and Lector at the
Education and Methods Laboratory Music Computer Technologies, Herzen
State Pedagogical University of Russia

2005 - 2012 - Visiting Lector at ARTE Music Academy, Nicosia, Cyprus.

He has more than 50 scientific publications, anong them are monographs
and handbooks. His articles have been published in various scientific
journals and editions.

More detailed information may be seen in the previous issues of the Journal
of Recent Technology and Engineering (IJRTE)

Elena N. Bazhukova was born in Perm, Russia
2009 — Bachelor of Musical Arts (pedagogy) -
Herzen State Pedagogical University of Russia,
St. Petersburg; 2010 — Diploma of professional
retraining in the program "Teaching music
disciplines using music computer technologies
"; 2013 - Master’s degree in Information
Technology (Pedagogical Sciences) - Herzen
State Pedagogical University of Russia, St
Petersburg, and now — PhD student of the Education and Methods
Laboratory Music Computer Technologies at the Herzen State Pedagogical
University of Russia, St. Petersburg.

Work experience:2013 — present - Senior Methodologist and Lector at the
Education and Methods Laboratory Music Computer Technologies, Herzen
State Pedagogical University of Russia, St. Petersburg. Main publications:
Bazhukova E. Musica Computer: program. St. Petersburg: Herzen
University Press, 2010; Gorbunoval. B., Bazhukova E. N. Music Computer
Technologies as a Resource for Improving the Operational Knowledge of
Musicians in the Field of Information Technology. Theory and practice of
social development, 2014, no. 19, pp. 186-190; Gorbunoval. B., Bazhukova
E. N. Musical Informatics as a Tool for Overcoming the Formalism of
Knowledge of Teachers of Musical Disciplines in the Field of Information
Technology. The world of science, culture, and education, 2019, no. 3 (76),
pp. 5-8; Bazhukova E., Gorbunova |., Chibirev S. Musical Informatics:
coursebook, St. Petersburg: Herzen University Press, 2020; Gorbunoval.B.,
Kameris A., Bazhukova E.N. Music Computer Technologies and Musical
Informatics Training Course for Sudents.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication




Musical Informatics Course for Musicianswith using Music Computer Technologies

12th International Conference on Informatics in Schools: Situation,
Evaluation and Perspectives, 18-20 November 2019, Proceedings of the
Conference. Larnaca, Cyprus, 2019. She has designed professional
development and retraining programs for music teachers, including
"Electronic Musical Instrument", “Musical Informatics”, “Teaching
Electronic Keyboard Synthesizer”, and “Information Technology in Music
and Musical Education”.

Retrieval Nurmber: F7723038620/20200BEIESP Bubliched Bv:
DOI:10.35940/ijrte.F7723.038620 BI“ue'Eyes In)tlél ligence Engineering
Journal Website: www.ijrte.org 3045 & Sciences Publication — ..'.':w.,:,:.'..,..




