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KomnAekcHasi MoAeAb CEMAHTMYECKOro NMPOCTPAHCTBA MY3bIKU:
nepcrneKkTMBbl 00beAUMHEHUSI MYy3blKaAbHOM Hayku U 06pa3oBaHUs

ABTOpI)I AHAJIUBUPYIOT BO3MOXHOCTH U3YUCHHSA JIOTUYCCKUX 3aKOHOMepHOCT€ﬁ B MY3bIKEC C I[IOMOLIbIO
MaAarcMaTu4CCKUXxX MECTOI0B, Cq)OpMHpOBaBHII/IXCH MNPpEeUMYyIICCTBECHHO B XX Beke. HpeﬂnaraeMaﬂ KOMINIJICKCHas1 MOACIIb
CCMAaHTUYCCKOIO NPOCTPAHCTBA MY3bIKU BO3HUKJIA KaK O606HICHI/IC psaAa TCOPETUUCCKUX PCIYIbTATOB, MOJTYUCHHBIX
paHee APpYyTruMHr HUCCIICA0BATCISIMUA. PaCCMOTpeHHBIC B CTarb€ MCTO/bI, BKIIFOYAOIINUEC, B HACTHOCTH, OCHOBHBIC UICH
Takux objacTeit I/ICCHG,HOBaHI/Iﬁ, KaK TeOopHusd MHOXKECTB, TCOpUSA BepOHTHOCTeﬁ u TeOpuUd I/IH(l)OpMaIII/II/I, a TaKXeC
OPUHOUIIBI MATKHUX BLI‘IHCH@HI/Iﬁ, TMO3BOJIAIOT BBIABUTD NPCATIOCHIIKN 3TUX HAYyYHBIX 0Tpacnel71 B Oosee TpagUuIIMOHHBIX
MOPOSABICHUAX TCOPHUU MY3bIKU. PaCCMOTpCHHLIe TCOPCTUUCCKUC UICU U 0606III€HI/I$I OpUMEHATCIIbHbI KaK OCHOBA IJIA
TOYHOT'O U3YUCHUA PA3TTUYHBIX KOMIIOHCHTOB CUCTEMbI MY3bIKAJIbHOT'O MBIIIIJICHUSA, B TOM YHUCJIC U €TO CHHECTETHUYCCKOM
00JacTH. HOCJ’ICﬂHI/Iﬁ 13 3TUX ACTICKTOB BAKCH IMMPU MOACINPOBAHUUN CUHCCTE3UN KaK YaCTHOT'O ClIyvasd BPIpTyaJ'ILHOﬁ
PCAJIBbHOCTH C MOMOIIBIO KOMITBIOTCPHBIX TEXHOJIOTHIA U, TaKUM o6pa30M, HCIIOJIb30BaHUS MY3bIKM KaK MCTOYHUKA
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TaKHX peaﬂLHOCTeﬁ. B cBs3u ¢ HUACAMU MPSAMOTO BKIIOYCHUSA BU3YAJIBHOI'O 3JICMCHTA B MY3bIKY KOMIIBIOTCPHBIMU
Cpe€aACTBaAMU TAKOC€ MOIACIHUPOBAHHUC CTAHOBUTCSA BaXXHBIM HC TOJIBKO HJIsI CUHTCTHYCCKUX (I)OpM Xy,HO)KeCTBGHHOﬁ
ACATCIBHOCTH C YHACTUEM MY3bIKU, HO U JI1 CAMOT'0 MY3bIKaJIbHOTO UCKYCCTBA. ABTOpLI CTaTbH 3aTparuBarOT TAKKC
HEKOTOPBIC aCCKThI IPUMCHCHU S MATCMATHICCKOTO MMOAX0Aa K MY3bIKC B cq)epe MY3bIKaJIbHOTO 06pa30BaHI/I$I.

KaroueBsrie cioBa: MY3bIKa 1 MaT€EMaTruKa, CCMaHTUIE€CKOE MPOCTPAHCTBO MY3BIKU, TCOPUA MY3bIKH, MY3BIKAJIBHOC

O6p8.30BaHI/I€, MY3BbIKaJIbHO-KOMIIBIOTEPHBIC TEXHOJIOTUH.

Jns yumuposanus: Topoynosa U. b., 3anuBanueiii M. C. KomrmiekcHast MOeTb CEMaHTHYECKOTO MTPOCTPAHCTBA
MYy3BIKH: TEPCIICKTHBBI 00bESAMHEHUS My3bIKAJIbHOW HayKu U oOpasoBanus // [IpoOieMbr My3bikaabHON Haykd. 2018.
Ne 4. C. 55-64. DOI: 10.17674/1997-0854.2018.4.055-064.

he complex model of the semantic space of
I music combines different levels of musical
semantics, including various aspects of
musical logic and psychological patterns of
music, among them, various forms of musical
synaesthesia. One of the sources of this model
(including the principle of an integrated approach
to the consideration of fundamental laws of music
[16]) was the theory and practice of complex
analysis of musical works, which present one of
the characteristic directions in the development of
musicology existent since the first half of the 20th
century. On the other hand, the proposed model
originated as a generalization of some analogous
theoretical results obtained earlier by other music
scholars (Ernst Kurth, Boleslav Yavorsky, Charles
Osgood, and Abraham Moles, Iannis Xenakis, Bulat
Galeyev, etc.).

It must be noted that the logical laws of the
structure of musical compositions has presented a
subject of purposeful study by musicians since the
first half of the 19th century (the theoretical works
of that time disclosed elements of set theory, the
nature of which, however, was not realized at that
time, since mathematics and the theoretical study
of music developed in many different ways: Adolph
Bernhard Marx. Die Lehre von der musikalischen
Komposition. Bd. 1-4. Leipzig, 1837-1846; Hugo
Riemann. Grundriss der Kompositionslehre. Bd.
1-2. Leipzig, 1897).

The fundamental ideas which can form the
theoretical basis for such studies are represented
by a number of significant works (Rudolf Zaripov.
Cybernetics and Music. Moscow, 1971; Alexey
Losev. Music as a Subject of Logic, Alexey
Losev. From the Early Works. Moscow, 1990;
Sergey Eisenstein. The Vertical Montage, Sergey
Eisenstein. Selected Works in 6 Vol., Vol. 2. Moscow,
1964, etc.), among which a special place is held by
lannis Xenakis’s book “Musiques formelles” [25].
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It outlines the links and parallels between the set
theory and probability theory aspects of the study of
the system of musical logic, which are concentrated
mainly in the chapters that made up the first edition
of the book (1963) (a more detailed analysis of this
aspect of the problem is given in the works [10; 11]).

The information content of structures of musical
logic is characterized by Xenakis on the basis of
Claude Shannon’s statistical information theory.
Due to the “double”-probability theory and set-
theory use of matrices (as in a game — the theoretic
sections of the element of evaluation of the messages
are clearly presented), there is also the question of
synthesis of the different approaches to the study
of information, which is undoubtedly of promising
value. According to the authors of the article, as
one of the steps towards solving this problem in
relation to the area of musical logic, it is possible to
use the system of “banal deductions” (respectively,
the frequency of repetition of an element or a
combination of elements) stemming from the values
characterizing the variety of relations between
elements in certain musical constructions, in the
informational assessment of these latter (see, e.g.,
[3;9; 10]).

Previously, the characteristic of the “pleasant
character” of the consonances that are close to the
concept of information (subjectively perceived
diversity) was put forward in Leonhard Euler’s book
Tentamen Novae Theoriae Musicae ex Certissimis
Harmoniae Principiis Delucide Expositae (Petropoli:
Typographia Academiae Scientiarum, 1739), while
the author of the book considered the various
aspects of this characteristic feature, in particular,
the results of combining the consonances in a
particular key with the modulations from one key to
another (discussed in more detail in [3]). As shown
by later studies (see, for example: [1]), the concept
of information is very important for the aesthetic
evaluation of phenomena; at the same time, the
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meaning of this concept (as well as the Eulerian
category of “pleasantness”) is not limited to a
purely logical area, it also includes more specific
semantic content (Abraham Moles. La théorie de
Uinformation et la perception esthétique. Paris,
1958; John Pierce. Symbols, Signals and Noise. The
Nature and Process of Communication. London,
1962). In addition, the general philosophical
meaning of the concept of information is revealed
in its theoretical consideration and practical
application, as well as the musical-aesthetical aspect
(Rudolf Zaripov. Cybernetics and Music. Moscow,
1971).

The results of the use of mathematical
methods in musicology in the first two thirds of
the 20th century received a further impetus due to
the emergence of the theory of fuzzy sets (Lotfi
Zadeh. The concept of a linguistic variable and its
application to approximate reasoning. MoScow,
1977; Soft Computing. Third International Workshop
on Rough Sets and Soft Computing. San Diego,
1995), the appeal to which allowed identifying the
prerequisites for its appearance in the theory of
music. Thus, musicology and related sciences in
the mid-20th century offered a number of promising
ideas, containing ample opportunities for studying
uncertain factors in the system of musical thought
and partially ahead of the same ideas in the exact
sciences. At the turn of the 1940s and the 1950s,
music theorist and acoustician scientist Nikolai
Garbuzov put forward the theory of the zonal nature
of musical hearing, covering all the basic properties
of sound (Nikolay Garbuzov. Musician, Researcher,
Teacher. Moscow, 1980). According to this theory,
each elementary logical unit of music corresponds
in practice to a number of sound characteristics
close to each other (pitches, durations, dynamics,
timbres), together forming a whole aggregate entity,
— namely, the zone. The boundaries of these zones
change over time; their number may also change.

Around the same time a group of American
composers (John Cage, Earle Brown, David Tudor,
etc.) put forward a number of proposals to introduce
factors of uncertainty into the logical structure
of music, which later took shape in the form of
aleatoric and sonoristic compositional techniques
and became widespread throughout the world (see,
for example: Edison Denisov. Stable and Mobile
Elements of Musical Form and their Interaction;
Edison Denisov. Contemporary Music and the
Problems of Technique Evolution in Composition.
Moscow, 1986; Mikhail Zalivadny. Experiments
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on Applying the Regularities of Sight-and-Hearing
Synaesthesias in Composing and Analyzing Music,
Mikhail Zalivadny. Synaesthesia: the Unity of
Senses and the Synthesis of Arts. Kazan, 2008;
Trygve Nordwall. Krzysztof Penderecki — studium
notacji i instrumentacji. Res facta. Krakow, 1968.
No. 2). Some aspects of these proposals are related
to Garbuzov’s zonal theory, but are more applicable
to the performing side of music and suggest much
wider boundaries of the zones of the pitches and
durations of sound. Practical experience in the
implementation of these proposals (the specific
aesthetical characteristics of which are beyond
the scope of this work) have contributed to the
understanding of the elements of logical uncertainty
present in the musical tradition (drums with an
uncertain pitch, melismas, articulation, as well as
the traditional system of dynamic shades).

In addition, the 1940s and 1950s witnessed
the appearance of the method of the “semantic
differential” by Osgood and his co-authors, who
grew out of the study of the laws of the synaesthesia
of sight and hearing (Charles Osgood, John Suci,
and Peter Tannenbaum. The Measurement of
Meaning. Urbana: Illinois, 1957). This method
presents an important step towards the study of the
field of musical-synaesthetic performances, due to
their grouping based on scale steps of differences. In
addition to the possibility of statistical generalizations
of the data of synaesthetic perception of music by
different listeners (which is also associated with the
uncertainty factors of musical content), this method
allows for an element of uncertainty in the structure
of the scales themselves, which enables us to talk
about the zonal nature of musical synaesthesia.
Each differential (unit of distinction) in such a scale
is represented by a line segment (between opposite
concepts), which may also be interpreted as a zone
of synaesthetic representations. The distinction
itself of these representations is possible on the
basis of both quantitative and qualitative differences
and, thus, does not require mandatory equality of
segments in size.

From the point of view of the logical
organization of music, it is possible to modify this
device when the bearers of the musical value are
not segments (“differentials of semantic scales”),
but points at their junctions, the location of which
also allows certain fluctuations within a certain
band (zone). This modification gives the scales of
synaesthetic values of music elements a similarity
with the existing scales of differences of these
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elements in music theory (a simple example of
which is ascending pitch), also allowing different
degrees of accuracy and, accordingly, fluctuations
in the distances between individual elements (for
example, the scale of intervals in the work of
Sergey Taneyev Mobile Counterpoint of Strict
Writing. Moscow, 1959). The original version of the
method of studying synaesthetic patterns of music
on this basis (with an open internal structure of
scales and a qualitative difference of the elements
of synaesthetic correspondences) was proposed in
the 1970s by Galeyev in relation to the study of
auditory-visual synaesthesia (Bulat Galeyev. The
problem of synaesthesia in art. The Art of Luminous
Sounds. Kazan, 1973).

The ideas and methods described above present
the obvious prerequisites for the use of the apparatus
(at the time of the generation of most of those
ideas, which had not existed prior to that), fuzzy
and “rough” (i.e. containing only the limit values
included in the fuzzy set of values) sets in music
theory (in addition to the apparatus of the theory of
probability and mathematical statistics, which had
previously been known and widely used already in
the 1950s and 1960s). However, these do not give
a complete picture of the forms of manifestation
of the uncertainty factor already identified by that
time, acting within the system of musical thought
(including its synaesthetic sphere). More complex
forms of this type are noted in the works of Ernst
Kurth [21] and Joseph Schillinger [24], as well as
other music theorists, devoted to the regularities
of the spatial-auditory synaesthesia in melodic
movement. Both of these researchers note the value
of individual sounds of the melody as points that
highlight the moments of change of the direction of
the motion (“the boundaries of individual phases,”
“the highest points of linear curves”). In addition
to that, Schillinger indicates the dependence of
the nature of the lines in the included musical
synaesthesia of visual representations of the
articulation of sounds (curve — legato, broken line —
non legato, point structure — staccato). The specific
nature of curves or broken lines is not regulated,
which makes it possible for us to speak (this is
especially obvious in the case of curvilinear motion
paths) about their “zonal geometry,” as well as the
fuzzy functional dependencies in the interaction of
sound and visual elements [2] in the framework of
musical synaesthesia.

The examined theoretical ideas and
generalizations are remarkable as a basis for concise
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study of the various components of the system of
musical thought, including its synaesthetic area. The
last of these aspects is very important in the modeling
of synaesthesia as a special case of virtual reality by
means of computer technology and, thus, the use of
music as a source of such realities. In connection
with the ideas of direct inclusion of the visual range
in music by computer means (Viktor Ulyanich.
Computer Music and the Exploration of a New
Medium of Artistic Expression in the Art of Music:
Thesis of Dissertation for the Degree of Candidate
of Arts (Ph.D.). Moscow, 1997), such modeling
becomes very important not only for synthetic forms
of artistic activity with the participation of music, but
also for the art of music per se.

In connection with the development of music
computer technologies (MCT) [6] as one of the
most important areas of professional activity of
the modern musician, it has become obvious that
it is necessary to form an adequate theoretical
understanding of music as a multilateral system,
not limited to “logic expressed in sounds,” as well
as the fact that such representation is necessary
for the training of modern musicians of various
specialties.

With the help of the presented model, it is
currently becoming possible to study in great detail
the patterns of interaction between different levels
of figurative content of music, which have not been
previously subjected to wide systematic study, as
well as the patterns of interaction of figurative
and semantic spaces of the generators (composers
and performers) and the recipients (listeners) of
musical works. Thus, the author acquires rational
justification and prospect of entering into a more
multilateral semantic integral number of historical
models of musical space (for example, circular
models of sound orders and rhythms in the medieval
theory of music of the Middle East [18, V. 3]). The
compositional and logical aspects of this model in
their obvious forms contribute to the identification
of patterns of active and creative perception
of music, which is essential for the formation
of creative thinking in general. The features of
the structure of the “auditory-visual area” of
this model create the opportunities for practical
computer-graphic modeling of musical structures
with the use of methods of representation of three-
dimensional spaces in virtual reality systems.
The results of this presentation can be applied in
the field of art studies, psychology, general and
musical education.
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The considered model can be applied as
a structural basis for the systematic study and
practical development of laws of musical logic (the
contrapuntal, pitch, rhythmic, and volume-dynamic
organization of music, its general composition
patterns, etc.); it is possible to identify the subspaces
appropriate to these laws, which do not contain the
danger of their absolutization. In equal measure,
this model can be used in the study and modeling of
various forms of musical synaesthesia (including the
use of computer technology), thereby significantly
enhancing the prospect of the development of
extraterrestrial domains of musical thinking to a
degree comparable to that of the development of
the musical sound system. It is also very promising
and fruitful to apply this model in the field of
complex analysis of musical works (including the
extremely complex content and structure of the
issues of perception and aesthetic evaluation of
music) and the study of the ways of their existence
in connection with the peculiarities of performance
interpretation. Of particular interest is the issue of
the output of specific results of musical modeling
in other areas of knowledge and, ultimately, the
practical transformation of the “virtual realities”
created by music into a “true” reality, relating to
the field of material phenomena and processes
surrounding the man.

The development of individual compositional
patterns, as well as their totality, contributes to the
disclosure of the concept of harmony. Since the
function of harmony is bonding, the connection of
a certain number of elements to synergetically align
them with each other to perform a common task,
teaching students including those from specialized
music schools using information technology, in
the connection of computer and art, is of great
importance in such a section of mathematics as
the theory of groups. In a well-known work on the
theory of groups devoted to the use of principles
and methods of symmetry in various fields of art
it is noted: “The concept of symmetry is included
in art through the concept of structure. Art, as a
figurative form of knowledge and modeling of the
world, should reflect and really reflects its structural
side. Structuredness is a fairly general law, a form
of existence and movement of matter, and the
products of scientific and artistic creativity are also
subject to this law. It is well known that works of art
such as fiction, poetry, music, painting, architecture,
etc. have a complex artistic structure and represent
an organic interweaving and interpenetration of
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different substructures of individual components of
artistic expression” [17, p. 296-297].

It should be noted that these patterns partly
find expression in contemporary music computer
technologies (computer system UPIC by lannis
Xenakis, “The Singing Shamayl” by Bulat Galeyev,
popular musical computer programs Cakewalk
Sonar, Steinberg Cubase/Steinberg Nuendo, etc.).

We live in the era of the digital civilization and,
at the same time, of a change of opportunities and
means of teaching art and music, in particular. In the
artistic sphere great dramatic changes have occurred,
and new creative directions have emerged: “digital
arts,” “distant reading,” “digital reading” (a term
proposed by Franco Moretti), “music computer
technologies,” “media education,” etc., requiring
joint research of humanitarians and specialists in
the field of digital technologies.

The knowledge of the secrets of sound
production, sound creation, richness of timbre
and acoustic influence of music is becoming more
tangible for a true musician, it enriches his/her
creative imagination, gives an incentive to artistic
innovation. As already noted, at the turn of the 20th
and 21st centuries, there appeared a new direction
in musical creativity and music pedagogy, i.e. MCT,
due to the rapid development of electronic musical
instruments (from simple synthesizers to powerful
musical computers) [19; 20]. In contemporary
electronic musical instruments, the most complete
and perfectly embodied centuries-old accumulated
information technology in music and the art of
music making. With the development of MCT
and the media music direction in modern music
education, a significant place has been occupied
by the technological aspects of ideas about musical
creativity and musical instruments (including music
and computer); without a knowledge of these aspects,
it is impossible for the performer to interpret musical
compositions correctly. The outstanding pianist of the
20th century Josef Hofmann writes: “When a student
pianist sufficiently mastered the material side, that
is, the technique, an unlimited space, a wide field
of artistic interpretation, opens up for him/her. Here
the work is mainly analytical, and it requires that the
mind, spirit and feeling, supported by knowledge
and aesthetic flair, form a happy union that allows
you to achieve valuable and worthy results” (Josef
Hofmann. Piano Performance. Answers to Questions
about Piano Playing. Moscow: Muzgiz, 1961, p. 31).

The existence of musical instruments, their
sound, embodied in the musical sonorities, illustrates
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the fundamental ideas associated with the study of
a complex model of the semantic space of music.
The musician’s attention is drawn to the study of the
physical characteristics of musical sounds, the ways
of their recording and playback, the explanation of
psychoacoustic features of auditory perception of
sound by a person, the basic principles of computer
generation of musical sound, etc.

Musical instruments as one of the sources
(conductors) of musical creativity are considered
as synthesizers of musical sound in their historical
development  (from  mechanical,  acoustic
instruments to modern musical computers) [3].
(Note that the importance of understanding the
mathematical, physical and physiological analysis
of musical sound for those involved in musical
creativity, in the middle of the 19th century was
revealed by outstanding German scientist Hermann
von Helmholtz: Hermann Helmholtz. On the
Physiological Causes of Musical Harmony, Vol. 2.
St. Petersburg, 1896).

Much in this direction has already been
thoroughly developed by Russian scientists. Let us
touch, in particular, on the need to include in the
system of modern professional musical education
fundamental courses related to the study of the
basics of musical acoustics, which today, with
the active introduction of modern information
technologies (IT) and MCT, has received an
effective and qualitatively new development, it
has determined much in the development of music
science in general [4]. Today, courses of academic
disciplines have been prepared aiming at forming the
ideas of the contemporary musician about acoustics,
musical acoustics, in particular, about the MCT and
in general about IT in music and contemporary
musical education.

In this regard, also of particular importance
are the works of Yuri Rags. Working in various
fields of music scholarship, including issues
of musical aesthetics, research in the field of
musical psychology (including the problems of
musical synaesthesia), revealing the features of the
interaction of the composer and art performing,
asserting the role and place of new IT in music
and musical education, developing the conceptual
framework of the course “Musical Informatics,”
assessing the role of electronic and computer music
in contemporary musical and artistic space, finally,
deeply and substantively dealing with musical
acoustics and defining its place in modern music
education, the scholar simultaneously demonstrated
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his concern about the disunity in the organization
of musicological scholarship (see, for example:
[8; 14; 15]). He turned to this topic constantly, for
many years, as if trying to find a tool with which to
implement the process of combining disparate areas
of music research. He writes: “We proceeded from
the fact that the system of the art of music, which
is one in its essence, should find unity in scholarly
knowledge. With this purpose, one of the variants
of the model considered was the model of a holistic
system of studying the musical arts” [14, p. 40].
The missing component, namely, the instrument of
the musician-researcher and the creator, with the
help of which it is possible to combine into one
whole the whole “multilayered musical culture”
(the term of Zofja Lissa [22]), is, in his opinion,
musical acoustics, directly studying the material of
the “homogeneous medium” of music (a term by
Gyorgy Lukacs [23, p. 352]), and thus designed to
provide the necessary level of generalization.

In contemporary electronic musical instruments,
the century-long experience of information
technology in music and of the art of music-making
is accumulated and embodied in the most perfect
and complete manner. Discussing the role of IT in
the contemporary musical-educational space and
creativity, Rags notes that “now with the invention
of sound recording, sound film, radio, television,
with the development of sound engineers, as well
as those who are engaged in computer music,
music acoustics is becoming a more and more
significant research discipline. On its basis it is
possible to manage the complexity of the process
of composing a musical work, playing and editing
sounds” [14, p. 245]. Today, it is clear that the use
of the I'T has great potential for writing, performing,
researching music and music education; that this
process should not be feared, but rather should be
supported and actively participated in. Too often
asked the question, Rags replied, “What you need
is to replace talented musicians by the ‘machine,’
to take art alive in one last plan, and thus lower
the aesthetic value of the art of music. But in
this regard, no one sets a goal for him/herself. It
is known that the computer and electronic sound
permeates present-day advertising, musical videos,
television and radio broadcasts, films etc. Their
quality is not always satisfying. Therefore, there
is a need to prepare real professionals in this area
who could really raise the artistic level of art. And
educational institutions should not depart from the
case, but, if possible, lead them” [15, p. 202].
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Calling for a unification of musicians,
musicological theories, and the knowledge of
music, Rags also speaks about the need to unite
musicians themselves: “To unite the interests of
musicians working in secondary schools and in
special music schools in all disciplines and at all
levels of education (in children’s music schools,
comprehensive schools or colleges, universities)”
and “to use the rich opportunities of new IT and in
the methodological development of the system of
music education” [ 14, pp. 65, 67], to establish mutual
understanding between representatives of different
directions of musical and scientific research, the
need for “more harmonious relations between them:
one cannot exist without the other, and artificially
created barriers between music and acoustics,
which have arisen in educational institutions, will be
unnecessary. In reality, these barriers do not exist”
[Ibid., p. 83]. The scholar emphasizes the meaning
and the role of musical acoustics in the synthesis of
the different areas of musicological research: “The
problem method of phonics at different periods of
its development, the value of musical acoustics for
different spheres of scientific knowledge of music
and a lot of other issues, these problems constitute
the content of future research that we believe, will be
conducted jointly by musicians, including teachers,
and acoustically” [Ibid., pp. 244-245].

The discovery of the connection between
the auditory evaluation of space and its objective
properties is a step towards a new stage in the
development of musical acoustics, to the consistent
formation of elements of a complex model of the
semantic space of music, reflecting the current
state of music science, as it allows the musician
to understand the underlying principles of the
formation of the sound image of the musical space
in the process of creating musical compositions
(see, for example: [5; 7; 13]).

Expounded in this article to the fullest extent,
these ideas found expression in the course
“Information Technologies in Music” [3; 9], which is
one of the fundamental courses for preparing students
in music departments of pedagogical universities,
musical academies and conservatories, studying in
the direction of “Music Computer Technologies.”
The tutorial process for this educational program
also includes the following disciplines of profile
training: “Computer Music,” “History of Electronic
Music,” “Technologies and Methods of Training
(in the Disciplines of Profile Training: Music
Computer Technology),”  “Architectonics  of

61

Sound,” “Fundamentals of Studio Recording,”
“Information Technology in Music,” “Technology
of Musical Styles,” “Fundamentals of Composition,
Instrumentation and Computer Arrangement,”
“Traditional and Computer-Using Orchestration,”
“Technology of Studio Recording,” “Methods and
Practice of Teaching Electronic Composition and
Arrangement,” “Methods of Teaching Playing
an Electronic Musical Instruments,” “Standard
Software of Professional Activities of a Musician,”
“Theory of Traditional and Electronic Instruments,”
“Musical Computer,” “Basic Electronic Musical
Instrument,” “Additional Musical Instrument
(Electronic),” “Electronic Synthesizer,” “Electronic
Ensemble,” “Computer Music Workshop,” etc.

At the stage of primary vocational education,
programs of profile, and pre-profile training for
students of schools with in-depth study of the
subjects of the musical cycle (the discipline “Music
Computer Technologies,” “The Musical Computer
as a New Instrument of a Musician,” “The
Musical Computer Is my Friend,” etc.) have been
implemented. Students of the system of additional
professional education are trained in professional
retraining programs “Teaching Musical Disciplines
by Using Music Computer Technologies” and
“Teaching Electronic Music Synthesizers,” as well as
in programs of advanced training “Music Computer
Technologies,” “Electronic Musical Instruments,”
“Interactive Network Technology of Music
Training” (the program “Soft Way to Mozart”),
“Music and Informatics,” “Contemporary Methods
of Teaching Music Disciplines by Using Music
Computer Technology,” “Performing Skills on the
Keyboard Synthesizer,” “Contemporary Methods
of Teaching Music Disciplines by Using Computer
Technology,” “Methods of Teaching Music to People
with Disabilities (Vision and Hearing Impairment)
Using Music Computer Technologies,” “Computer
Music,” “Methods of Teaching Music Disciplines
by Using Music Computer Technologies,” “Cloud-
Oriented and Tablet Technology in the Teaching of
Music Disciplines,” etc.

For the implementation of these disciplines
a number of textbooks [3; 9; 12, etc.] have been
prepared, which deal with the principles and forms
of interaction of music, mathematics and computer
science in their historical development (including
the modern stage); they contain recommendations
for the construction of the training courses on the use
of mathematics and information technology in the
field of music research and practical composition.
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