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PROSPECTS FOR THE DEVELOPMENT OF ELECTRONIC
MUSICAL INSTRUMENTS

Abstract. The article explores the prospects for the development of
electronic musical instruments, specifically focusing on the impact of emerging
technologies such as artificial intelligence, virtual reality, and augmented reality
on music creation and performance. Special attention is given to the integration of
these new technologies with creative processes, significantly expanding
opportunities for both musicians and listeners. Additionally, the article analyzes
the challenges in areas such as law and the environment, as well as the potential
changes in educational approaches that arise from the development of these
instruments. It emphasizes that the future of electronic music opens new horizons
for cross-cultural interaction, creativity, and global collaborations.

Key words: electronic musical instruments, development prospects, artificial
intelligence in music, mobile musical instruments, synthesizers of the future,
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innovations in music, mobile apps for music.

IHEPCIIEKTHBH PO3BUTKY EJIEKTPOHHUX MY3UYHHUX
IHCTPYMEHTIB

Anomauyia. Cmamms po3ensioae NepcneKmusu po3eUMKY eleKmMpPOHHUX
MY3UYHUX THCMPYMEHMIB, 30Kpema 6nau8 HOBIMHIX MexXHON02IU, MAaKux K
WMYYHUL THMeNeKm, GipmyalbHa ma OONOBHEHA PedalbHICMb, HA CMBOPEHHs mda
suxonanusa mysuxu. Ocobaugy yeacy npuoiieno iHmezpayii HOGUX MEXHONO2IU 3
MBOPUUMU  NPOYecamu, wo O00380J5E€ 3HAYHO POZUWUPUMU  MONCIUBOCMI OJiA
My3uxaumis i ciyxadie. OKpim moeo, aHanizyiomscs GUKIUKU, 30KpeMa 8 Npagositi
ma eKoociunill chepax, a MmarKoNc MONCIUBL 3MIHU 6 OCGIMHIX Ni0X00ax, wo
BUHUKAIOMb Yepe3 pO36UMOK yux IHcmpymenmis. Cmamms RiOKpecnioe, wo
MAUOYMHE eNeKMPOHHOT MY3UKU 8IOKPUBAE HOBI 20PU3OHMU OJIsl MIJHCKYIbIMYPHOL
83a€MO00ii, meopuocmi ma 2100aNbHUX KOAAOOpayi.

Knwuoei cnoesa: €NeKMPOHHI  MY3UYHI IHCMPYMEHMU, NepcnekKmueu
PO3BUMKY, WMYYHUL [HMeNeKm 68 My3uyi, MOOILIbHI MY3UdHi [IHCMPYMeHmuU,
cuHmeszamopu Maubymuvo2o, IHHOBAYii 6 Mmy3uyi,  MOOLIbHI 000aAMKU O
MY3UKU.

Over the past few decades, electronic musical instruments have become an
essential component of both professional music and amateur creative practices.
They have not only expanded the possibilities for musicians but have also radically
transformed the musical landscape, blending technological innovation with artistic
expression. The future development of these instruments is closely linked to the
evolution of new technologies, which suggests even greater interactivity,
automation, and accessibility of the musical process. Electronic musical
instruments have become an integral part of contemporary music, ranging from
classical genres to innovative directions. In recent decades, they have undergone
significant changes due to new technologies and engineering achievements. This
article explores the current state of electronic instrument development and possible
future trends (Manning, 2013).

Since the 1920s, with the advent of instruments such as the theremin,
synthesizers, and microphone systems, electronic instruments began gaining
popularity. Thanks to technological advancements, particularly the development of
digital technologies, it became possible to create increasingly complex instruments
capable of producing a wide variety of sounds. We highlight the following
technologies shaping the future of electronic instruments:

- artificial Intelligence (Al) and Machine Learning: modern instruments can
utilize Al to generate new sounds or even improvise based on input data from the
musician. Al can analyze musical genres, styles, and compositions to suggest new
chords, timbres, or rhythms;

- virtual Reality (VR) and Augmented Reality (AR): the idea of creating
instruments that allow interaction with musical elements in a virtual environment is
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highly promising. Interactive interfaces using VR/AR could enable musicians to
create and modify music in real-time with simple gestures;

- mobile Technologies and Apps: mobile apps for music creation already
allow musicians to produce professional-quality sound without expensive
equipment. As mobile technology advances, the possibilities for musicians will
become nearly limitless - ranging from access to virtual instruments to real-time
sound processing;

- modular Synthesizers and Interfaces: modular synthesizer technologies
enable musicians to customize and alter their instruments according to their needs,
creating unique sounds. In the future, modular systems may become even more
integrated with other technologies, such as microprocessors and microcontrollers
(Roads, 2001).

We identify the following key prospects for the development of electronic
instruments:

1. Integration with Neuroprosthetics and Biointerfaces: the ability to control
electronic instruments without physical contact through biointerfaces opens new
horizons in music. Using technologies that read neural signals, musicians could
create music using only thoughts or emotions.

2. Multimodal Interfaces: In the future, electronic instruments may integrate
multiple types of interaction (sound, video, light) to create multi-dimensional
audiovisual performances. This will be significant for the entertainment industry
and intermedia art, where the audiovisual experience becomes just as important as
the music itself.

3. Incorporation of New Materials and Manufacturing Technologies: the use
of new materials, such as nanomaterials or biomaterials, could allow for the
creation of lighter, more energy-efficient, and durable musical instruments.
Additionally, 3D printing could enable custom-made instruments, making them
more accessible to a wider audience.

4. Sound Generation and Music Creation Based on Data: In the future, music
could become not only an emotional but also an informational medium, with
sounds created based on Big Data, such as climate conditions, social trends, or
even genetic information.

The development of new technologies, such as Al-based music generation,
may introduce new challenges related to copyright law. It will be important to find
a balance between technological innovation and the rights of artists. While new
technologies open up many opportunities, the high cost of equipment and the
complexity of mastering new interfaces may pose obstacles for many musicians. In
the future, it will be crucial to lower these barriers (Scherer, 2019).

The prospects for the development of electronic musical instruments are
limitless, and the technologies emerging today are just beginning to shape a new
era in music. With advancements in Al, mobile apps, and integration with
biointerfaces, the future of electronic instruments looks very promising. However,
to fully realize the potential of these technologies, both technical and social/legal
challenges must be addressed.Emerging technologies open new horizons for
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musical possibilities. From using Al to automatically generate music to interactive
virtual environments that allow creators to directly interact with musical elements
in real time, the development of electronic instruments encourages endless
variations in music creation. New possibilities for improvisation and
experimentation with timbres, rhythms, and structures allow musicians to
transcend traditional genres and even create entirely new, unheard styles (Leman,
2016).

Electronic musical instruments are no longer merely technical devices that
produce sound - hey have become a crucial element of contemporary art. The
integration of cutting-edge technologies, such as Al, virtual reality, and
biointerfaces, helps create new forms of musical performance. This allows
musicians to not only control sound but also create new forms of audiovisual art,
reshaping traditional notions of music as an art form. Mobile technologies and apps
already enable music creation anywhere, making music more accessible to a wider
audience. With the development of software and mobile tools, anyone can become
a music creator without the need for expensive instruments or studios. This also
provides independent musicians and producers the opportunity to release their
music without intermediaries, reducing barriers to entry in the music industry
(Collins, 2017).

The prospects for the development of electronic instruments offer new
opportunities not only for musicians but also for listeners. Interactive music shows
using VR or AR could radically change how we experience music. Instead of
traditional listening, music could become part of a multimedia experience where
sound, images, and even touch and smell interact to create a full emotional
experience. As new electronic musical instruments become increasingly complex
and integrate more technologies, there is a growing need for new educational
programs and approaches to learning. Musicians of the future will need to possess
not only knowledge of traditional music theory but also skills in working with
cutting-edge digital tools, Al, and programming. Therefore, education in electronic
music should embrace an interdisciplinary approach, combining music,
technology, engineering, and programming. With the expansion of electronic
instrument production and technologies, environmental impact becomes an
important consideration. The use of rare metals for the production of electronic
devices, as well as the energy consumption of innovative technologies, could have
a significant effect on the environment. The future development of the industry
must take these concerns into account and seek sustainable development through
energy-efficient technologies, material recycling, and reducing emissions in the
manufacturing process (Manzo, 2018).

Modern technologies not only transform music processes within a single
country but also create global musical platforms. Musicians from different parts of
the world can interact through online platforms, leading to new forms of
collaboration. The internet, virtual platforms, and social networks significantly
reduce geographical barriers, allowing people from different cultures to create and
listen to music together.
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Thus, the prospects for the development of electronic musical instruments
are not only technically impressive but also open new opportunities for creativity,
education, and cross-cultural interaction. At the same time, it is essential to
consider social, ethical, and environmental challenges to ensure the sustainable
growth of this industry in the future (Collins,2017).
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ARTISTIC-AESTHETIC TASTE AS THE FOUNDATION OF
PERFORMANCE CULTURE

Abstract. The article examines the significance of aesthetic taste as the
foundation of performance culture, its role in shaping musical interpretation and
expressiveness. The main aspects of this concept are analyzed, particularly its
influence on technical execution, emotional depth, and innovation in musical
works. Aesthetic taste is not limited to technical precision but includes a deep
understanding and feeling of music, allowing the performer to convey its emotional
and philosophical essence. The article also explores the interaction of taste with
music education, cultural environment, and social factors, and discusses the
contemporary challenges faced by musicians in the era of technological
innovations. The importance of developing aesthetic taste for preserving the



353

Ponp menmaroriuHoi mpakTUKd Yy (OpMyBaHHI METOJUYHOT KOMIIETEHTHOCTI
MaMOyTHIX BUKIATAYIB (DOPTEITIAHO. ... tuttteentteeteeeeteeateeeaneeeanneeannnans 293
Ralo G., Nikolai H.

Formation of a musician’s technical skills in the process of instrumental

Performance tralNinNg. ........oueeitt ettt e e e e e e e e aaee e 296
JIo Beii
Camopeartizallist TBOPUOi OCOOMCTOCTI B MUCTEITBI TAHITFO . ... .uvveeenereeannannnn. 301

Ma Subcsan

[TigroToBka mMaitOyTHIX 6akanaBpiB-xopeorpadis 10 MOCTaHOBOYHOI poboTH... 303
Po3ymenko K. , KimoeBa C.

BrpoBakeHHs Ta 3aCTOCYBaHHSI IHHOBAIIMHUX METO/IIB BUKJIAJJaHHS HAa YPOKax

CCTPAITHOTO BOKAITY ..ttt uteenteenteeneeneeanaeenaeenseeneeeneeaneeeneenneenneeensen 306
An [3e, SAkyoa 1O.

(07071 110047103 % 0220717 91 (0T03:301 (s e 1103 102 IR 311
An Xyeiin, fAkyoa IO.

Kiracnunuii Ta"elb Ak 3ac10 €CTETUYHOTO BUXOBAHHSA TAHIIBHUKA.......uve....... 314

Yin Congcong

To the problem of the development of the pianist's artistic thinking as the basis of
performing culture.. .0 310
Li Longjie, Hrlnchenko A

The role of associative thinking in the process of learning to play the piano......319

Mamykina, A.

To the problem of performance and interpretation process of a pianist............. 322
Tian Yili, Hrinchenko A.

Specific development of ensemble skills of future piano teachers.................. 325
Chen Yilin, Hrinchenko A.

Improving artistic and technical skills of future piano teachers..................... 328

Yens I310H9:Ky, PeOpoBa, O.
MeTonoorist Xy10KHbO-TBOPYOTO BTUIEHHS BOKAJIBHOTO 00pa3y B OCBITHHOMY

00010 (7 331
Cyn 10ii, ToacroBa, H.

[TpoOGnemMu BUKOHABCHKOTO apTUCTU3MY Y BOKAIBHINIIATOTOBII MalOyTHIX
0aKaaBPiB MY3UUHOTO MUCTEIITBA. ...\ eurseenneeeanneeeanneeanseeeaneeeanneeennns 334

Yskan KOi, TouacroBa, H.
[TpoOnemMu BOKabHO-KOHIIEPTHOIO BUKOHABCTBA B MpalsX YKPATHCHKUX MUTIIB 1

HAYKOBITIB. . . 1t ettt enetteeeetteenaee e ae e eaaee e ee e e ae e e e ae e anae e enaeeenneeennneens 336
Kliuieva, S.
Prospects for the development of electronic musical instruments.................. 338

Zhai Xiaohao, Kliuieva, S.
Avrtistic-aesthetic taste as the foundation of performence culture................... 342



