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A Study of the Stylistic Foundations of the Ethnic Music
of the Finno-Ugric Peoples
by Means of Modern Information Technologies”

The article actualizes the issue of research of the stylistic foundations of the Finno-Ugric ethnic musical systems.
With the aid of present-day informational technologies the musical texture is researched in the aspect of segmentation:
the pitch organization, specificity of timbre-intonation and the articulation are revealed. The author brings in the
achievements of musical acoustics, and also makes use of computer technologies with the corresponding software,
making it possible to carry out a detailed analysis of the temporal structure of any musical signal. A method of research
is proposed for determining the types of musical thinking inherent to the peoples of the Finno-Ugric world (monophonic
and/or polyphonic) and, in general, for characterization of the essence of the artistic universals of the Finno-Ugric
culture. Elucidation is given of the first results received upon analysis of the heterophony of the monophonic nature.
The material for the research was provided by recordings of folk singing made during expeditions, representing an
original stratum of the singing and instrumental musical cultures of the Finno-Ugric peoples. The work is carried out
within the framework of the scholarly project “Research of the Stylistic Foundations of the Music of the Finno-Ugric
Peoples of Russia with the Aid of Present-Day Informational Technologies” (project of the Russian Humanitarian
Scholarly Fund No. 16-14-10003). The creations of multigenre multimedia resources and, first of all, an electronic
database of Finno-Ugric timbres will provide a subsequent stable development and popularization of the musical
traditions of the Finno-Ugric peoples.
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NccaeaoBaHMe CTUAEBBIX OCHOB 3THMYECKOW MY3bIKM
(pbMHHO-YropCcKMx HapoAOB
C NMOMOLLbIO COBPEMEHHbIX MH(POPMALIMOHHbIX TEXHOAOT UM

B crarne AKTYyaJIU3UPYyECTCA r[p06neMa H3y4YCHHA CTUJICBBIX OCHOB (1)I/IHHO-y1"0pCKI/IX OTHOMY3bIKAJIbHBIX CUCTCM.
C TIOMOIIBIO COBPEMCHHBIX I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTHI MY3bIKaJIbHAs TKaHb UCCIICAYCTCS B ACIICKTC 3BYKOBBI-
COTHOI'0 CEIrMCHTUPOBAHUSA: BLIABIACTCA 3ByKOBLICOTHI)II71 CTpOﬁ, cneumbm(a TeM6pOI/IHTOHI/IpOBaHI/IH, APTUKYIIA-
ous. ABTOp MOPUBJICKACT JOCTUKCHUSA My3LIKaJ'[LHOI7[ AKYCTHUKH, a TAKKC HCIOJb3YCT KOMIIBIOTCPHBIC TCXHOJIOTHUN
C COOTBCTCTBYIOIIMM HNPOTrpaMMHBIM O6€CHC‘1€HI/I€M, IIO3BOJIAOIIHEC BBIITOJITHUTDH I[eTaHLHLIﬁ aHaJIn3 BpeMeHHéﬁ
CTPYKTYPbI J1I000T0 MY3bIKaJIbHOTO CUTHAJIA. Hpez[naraeTc;{ I/ICCHCHOB&TGJ’ILCKI/Iﬁ METOA AJid ONPCACICHUS TUIIOB
MY3bIKaJIbHOT'O MBIIJICHUS, TPUCYIIHUX HAPOJaM (bPIHHO-yFOpCKOFO Mupa (MOHOHHﬁHOFO W/uinu MHOFOFOJ’IOCHOFO), n
B ICJIOM IJI XapaKTCPUCTUKHU CYHIHOCTH XyTOKECTBCHHBIX yHI/IBepcaJ'II/Iﬁ (I)HHHO-yFOpCKOfI KYJBTYPBI. OCBCHIaIOTCSI
NEPBLIC PC3YJIbTAThI, ITOJTYUYCHHBIC TP aHAJIN3EC FCTCpO(bOHHH MOHOﬂHﬁHOﬁ npupoasbl. MaTepI/IaJ'IOM Hucciaca0oBaHusg

* The publication was prepared within the framework of the scholarly project No. 16-14-10003 approved by the Russian
State Foundation for the Humanities.
[Ty6nukarust moarorosieHa npu nonaepxke PIH®, nayunsrit mpoext Ne 16-14-10003.
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TTOCITYKHJTU SKCIICUIIMOHHBIC 3alACH, PEIPE3CHTUPYIONINE CAMOOBITHBIH TUIACT MTEBYCCKON U HHCTPYMEHTAIBHON
KYIBTYpBI (HUHHO-YTOPCKHUX HapoJ0B. PaboTa ocymiecTBIseTCs B paMKaxX HayqyHOTO MpoekTa «lccnenoBanue cTuie-
BBIX OCHOB 3THHYECKOW MY3BIKH (DMHHO-YTOPCKUX HaponoB Poccuu ¢ moMoIs0 COBpeMEHHBIX HH()OPMaIMOHHBIX
texHosoruit» (mpoekt PITH® Ne 16-14-10003).

Co3zanrie MHOTOXKAHPOBBIX MYJIBTUMEIUUHBIX PECYPCOB U, MPEXKE BCETO, JICKTPOHHOW 0a3bl JaHHBIX (PHH-
HO-YTOPCKHX TEMOPOB, 00CCIICUHT JaTbHEUIIICe CTAOMIBHOE Pa3BUTHE U TOMYJISPU3AINIO MY3bIKaTbHOU TPaIUIIUU
(UHHO-YTPOB.

KiroueBble ci0Ba: 3THOMY3BIKOJIOTHSA, MY3BIKaJIbHBEIH (OJIBKIOpP, MYy3bIKaIbHOE (UHHO-YI'POBEICHHE,
aKyCTHYECKUH aHaJIN3, 3ByKOBBICOTHOCTH, TEMOD.

The study of a complexly organized sounding
musical text presents a challenging task for

The traditional music of the Finno-Ugric  ethnomusicology. The research of a sounding
peoples has more than once been the object of study ~ musical texture in the context of the issues of precise
of the researchers. Scholars are primarily interested  fixation of pitch (which at times does not conform
in issues associated with the theory, practice and  with the precision of the pitch scale of the European
historiography of Finno-Ugric studies, research of  equal tempered system) and pitch segmentation,
the specificity of the genre and the analysis of texts  involves identification of the pitch system,
of folk music. The study of the stylistic foundations  the specifics of timbre intonation, articulation
of ethnic music of the Finno-Ugric peoples at the  (including instrumental articulation), and in general,
level of the musical language as sounding musical ~ gradations of the musical substance' [5, p. 187] in
material by means of present-day information  all of its morphology. The questions of identifying
technologies remains a challenging issue for modern  the types of musical thinking: monophonic and/or
ethnomusicology. Nonetheless, such studies, aimed  polyphonic, and the levels of their interaction within
at solving the problem of thorough and detailed a particular culture become important.
research of the phenomenon of folk music, today Initially the application of the methods of
are the most relevant and are of great importance for  the exact sciences to the study of ethnic musical
the development of the science of ethnomusicology  cultures, in general, and due to the consistent
(a principally complex scholarly discipline). patterns of the connections of the timbre with the

When investigating the music pertaining  pitch level, in particular, has been carried out in the
to the oral tradition, the material of the music, field of sound psychology (Tonpsychologie) and
i.e. the sound organized according to certain laws,  acoustics. The issues of such phenomena as timbre,
is of great importance. These laws result from the  pitch level and spatiality of pitch perception, which
harmonic structure, time and dynamic parameters  became the focus of attention in the 19" and 20
of the sound and are connected not only to the centuries, are covered in the works of Hermann
physical foundations of sound, but also to human  Helmholtz, Alexander. Ellis, Hugo Riemann, Carl
physiological potentials [11, p. 11]. At the same  Stumpf, Erich von Hornbostel, Ernst Kurth, Nikolai
time the acoustic properties of the material do not  Garbuzov, Andrei Volodin, Yuri Rags, and other
define the specifics of the music itself. As Anna  researchers. As far back as in 1884 Ellis, with the
Chekanovska notes in her work “Muzykal’naya  aid of the results of the measurements which made
etnografiya: metodologiya i metodika” [“Musical it possible for him to define the intervals between
Ethnography: Methodology and Methods”], sounds, offered a set of hypotheses concerning the
important significance is assumed by the social  formation of the musical scales of different peoples
determinants, which define the choice, mastery [11, p. 35]. Stumpf, while studying the music of
and stability of the musical peculiarities arising  various non-European peoples, carried out acoustic
from one or another culture [Ibid.]. In other  measurementsofhearing and of musical instruments
words, music of the oral tradition, based on a  [13]. Hornbostel along with Otto Abraham applied
certain type of musical thinking, acquires meaning  exact measurements when transcribing exotic
and significance only in a particular cultural musical material. Wolfgang Kohler studied the
tradition that forms its own unique sound ideal  patterns of hearing separate sounds of speech (the
(die Klangideale) [12]. development of the theory of speech formants)

1. Introduction
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and the peculiarities of perception of pitch [8].
Garbuzov’s ideas about the zonal nature of pitch,
timbre and intonational hearing [4] and Volodin’s
ideas about the spectrum as the bearer not only of
timbral but also intonational and dynamic qualities
of musical sound, and on the fact that, in terms of
perception, pitch level and timbre of sound are not
isolated phenomena, but in fact present various
forms of understanding the spectral content under
specific conditions of their usage in music [2, p. 37—
38], were considered very important for defining the
phenomena of pitch and tone in the 20™ century.

In the present day ethnomusicology has
accumulated a certain amount of research
experience in the study of monody, heterophony,
and polyphony. Primarily this is reflected in the
works of Izaliy Zemtsovsky, Liliya Vishnevskaya,
losif Zhordaniya, Evgeniy Trembovelsky, Savolina
Galitskaya, Nailya Almeyeva, among others.
Through the examples of numerous specimens
of Eastern Slavic, Turkic, North Caucasian folk
music the specificity of the traditional performance
practice of various ethnic groups is studied,
“substantial and structural diversity of forms” is
revealed, and a typology of the most important and
compositionally essential universals? is established.
These universals also underlie the musical thinking
of the Finno-Ugric peoples. However, it is not
always possible to determine unequivocally the
musical style of an ethnic group in terms of its
attribution to a certain type of musical thinking. At
the same time, the traditional music of the Finno-
Ugric peoples, especially in regard to the specificity
of the musical language at the level of the sounding
musical material, has been researched very little and
highly irregularly. There is no research available
which is directly devoted to the typology of musical
thinking of various ethnic groups.

The aim of this article is, firstly, to actualize
the issue of research of Finno-Ugric ethno-musical
systems on the level of the sounding musical
material; secondly, to focus on the problem of the
comparative study of the Finno-Ugric peoples’ music
in the aspect of study of its stylistic foundations, in
particular, its musical language; thirdly, to determine
the methodology and specific research methods for
studying ethno-musical systems. This would make
it possible not only to identify and define the types
of musical thinking inherent to the Finno-Ugric
peoples of the world, but also to describe the essence
of the artistic universals that define the musical
chronotope® of the Finno-Ugric culture in general.
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2. Materials and methods

The materials for research are expeditionary
recordings, which represent ethnic music of the
Finno-Ugric peoples. Compilations of traditional
musical works have been compiled by Karelian
researchers during folk music expeditions in 1969—
2015. These materials are stored at the folk music
archive of the Institute of Traditional Music of the
Petrozavodsk State A.K. Glazunov Conservatory.
These musical materials represent an original
stratum of the Finno-Ugric peoples’ vocal and
instrumental musical culture, and are of academic
interest as an important source of scholarly research
in the field of Finno-Ugric musical studies.

In order to investigate complexly organized
sound the author developed a method of computer
analysis of the polyphony*. The method focuses
on the study of polyphonically sounding musical
material. An essential feature of this method
in terms of pitch segmentation is that it makes
it possible to present a precise visual image of
sounding polyphonic texture, with a subsequent
reconstruction of the revealed voice lines (or parts).
At the same time, such “unisonous-heterophonic”
material of the studied traditional music reveals such
compositionally significant essential components of
pitch structures, which define the mechanisms of
the formation of the musical texture.

Let us present a method which would make it
possible to carry out detailed analysis of sounding
polyphonic texture, which we shall define as
the analysis of heterophones. A heterophone is
defined by the author as a “unit of a heterophonic
line, a compound timbral-intonational complex
(a batch, a consonance), composed of sounds of
different pitches (frequencies), volume (intensity),
timbre (spectrum)” [6, p. 3]. Vocal heterophones,
particularly as present in the musical tradition of
the Vyatka Mari® are implemented in two forms: as
a “zone that sounds in simultaneity” [4, p. 112] —
ensemble unisons — unisonous heterophones, and as
a consonance, the framework of which is wider than
that of the unisonous ones — cluster heterophones
[6, p. 3—4]. “This method involves the following
steps:

— by means of sound editing programs, the
digitization of the original analogue recording of
the sampling material and its restoration (noise
reduction) is carried out;

— the selection and interpretation of a certain
melody (followed by its notation in another
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program). Following this, a heterophone is chosen
and analyzed;

—alevel diagram (which reflects the dependency
of the sound pressure from time) of a phoneme
(a syllable), participating in the process of the sound
production, is created;

— analysis of the articulatory standards (change
of consonant and vowel phonemes) is carried out;

— a sonogram of a syllable (with a verbal
description of the articulation of a sounding
phoneme during speaking or singing) is created;

— a stationary section of the level-sensitive
diagram is distinguished for spectral analysis (FFT
— Fast Fourier Transformation);

— spectral analysis with the construction of n
stationary spectra is performed;

— analysis of fundamental frequencies and their
dynamic levels and the analysis of the formant areas
(the correlation of their dynamic and amplitude
parameters) is carried out;

— a spectrogram is created;

—analysis of the formant zones is performed, the
correlation of their frequency characteristics with
indicators of time (i.e. the changes of the formant
areas in time) is determined;

— following the results of the showings of
fundamental frequencies, obtained from the analysis
of the instantaneous spectra of the stationary part of
the level diagrams, a graph showing the dynamics of
the principal note within the acoustic zone through
time is created;

— next, the minimum and the maximum showings
of the fundamental frequencies in hertz are com-
pared, and through a nomographic chart (to convert
hertz values to cents) the difference of their deviation
in cents is calculated. Thus, we get the zone of the
real sound of a heterophone” [6, p. 14-16].

Based on the data from this graph, a heterophone
can be reconstructed in full measure vertically. The
analysis of the heterophones, consistently replacing
one another in heterophony, makes it possible to
restore an entire line — to create a real score of a
sound event.

3. Results

According to current scientific research, 24
peoples of the world are Finno-Ugric. These peoples
have been living within the territory of Europe for
nearly 10 millennia. Nowadays the representatives
of the Finno-Ugric ethnic groups (about 25 million
people) live in the territory: from Norway in the west
to the Ob River in the east and the lower reaches
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of the Danube in the south. The historical fate and
the languages of the representatives of the Uralic
language family differ greatly between each other.
The latter is usually divided into several branches:
1) the Finnic branch — Finnish, Ingrian, Karelian and
Vepsian languages (the northern group); Estonian,
Votic, Livonian (the southern group); 2) the Volgaic
branch — Mari (plain, eastern, north-western and
mountain dialects) and Mordvin languages (Erzya
and Moksha); 3) the Permic branch — Udmurt,
Komi-Zyrian and Komi-Permyak languages;
4) the Ugric branch — Khanty and Mansi, and also the
Hungarian languages; 5) the Sami branch — the Sami
language’. All Finno-Ugric peoples share common
material and intellectual culture. The ethnic groups
live in harmony with nature, the environment and the
neighboring peoples. The Finno-Ugric peoples are
among the few European nations that have preserved
to the fullest extent their traditional cultures up to the
beginning of the third millennium.

Preliminary research has shown that the musical
traditions of the Sami, Khanty, Mansi, Karelians,
and Mari — with certain modifications — may be
considered monophonic, because, for example, study
of the stylistic foundations of the ethno-musical
culture of the Vyatka Mari has demonstrated the
heterophonic nature of their musical thinking [6].
Undoubtedly, research of these forms will make it
possible to specify their monolayer and multilayer
nature [3, p. 85]. In the music of the peoples of the
Ugric group there are polyphonic forms present, as
well. In general, polyphony of the Finno-Ugric ethno-
musical systems is presented in a variety of forms.

The example below shows the analysis of one
of the final unisonous heterophones which represent
the style of the Vyatka Mari (See: Example Ne 18).

Example Ne 1

=10
0k

The final heterophone C-sharp — I (see example
Nel) is sung while pronouncing the word “yorykten”.
In the final syllable “ten” the vowel “e¢” stands out, and
in the meadow-eastern dialect of the Mari language
this is a vowel of full formation®. It is characterized by
intense articulation. In the articulatory classification,
based on the articulatory principle of timbre
determination (which states that it is not the timbre
itself which is fixed, but the way it is obtained), “the
vowels are categorized according to the position of



MeXAyHapoAHbIM oTaeA ® International Division

2017,3

the tongue and the nature of their formation (this
attribute corresponds to a similar one among the
consonants). According to the first attribute, the
classification is two-dimensional — it indicates the
shift of the tongue against a certain middle position
horizontally (front/back) and vertically (height).
In the simplest case, these characteristics can possess
only three levels: front, middle and back for front-
ness/back-ness and high, middle and low for height”
[7, p. 28]. Of the many features of the nature of the
vowel formation “the opposition “tense — lax”, that
differentiates the vowels according to the degree of
the tension of the walls of the pre-epiglottal cavity, is
distinguished” [7, p. 28-29].

In the classification of the vowels, the phoneme
“e” is described as a front vowel (when speaking of
the position of the tongue), the height of the vowel
is at mid position, and the vowel is unrounded.
In this case, a change in the position of the vowel
phoneme “e” (it moves from the front to the mid
position, the height remains the same) can be
observed. As a result of this it becomes even
tenser. Such tense articulation of the Mari vowel
phoneme “e” according to the acoustic standards
moves it closer to articulating “e” [3] in the Russian
language. According to Vladimir Mazepus, ethnic
intonational cultures widely use various kinds of
extra-linguistic sound systems, for e.g., certain
minimal segments in singing — syllable-notes — that
may acquire additional timbral color, not specified
by the language. These “segmental” features
are defined according to their timbre — perhaps,
differently — separate segments, without disturbing
the overall intelligibility, clarity of the text [7, p. 33].
The phoneme “e”, when being sung, possesses the
following acoustic characteristics. The pitch level of
the syllable “ten” is determined by the frequency of
278 Hz, which corresponds (with minor deviation)
to the C-sharp sound (277.12 Hz).

Example Ne 2
Musical representation

1r
O B, w1 L
it s

=
Graphic table
287 l \
e 278 — /A\:u ;51_41 \ , — 281
: > \\{,’}/ Vs et
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This phonation is fixated all three of the
computer graphs (see Graphs: la, 1b, Ic): the
first one, being a spectrogram of a sound signal,
shows the correlation of the sound level in
decibels (vertically) with the oscillation frequency
in Hertz (horizontally); the second one, being a
spectral sonogram, demonstrates the actual range
of the audio signal, including the formant areas
(vertically), time reckoning (horizontally); and,
finally, the third one shows the level diagram.
From the level diagram (of the temporal pattern),
i.e., the dependency of the acoustical pressure
level from time, three phases can be identified: the
attack of the sound (the establishment process),
the stationary part and the process of the decline.
Generally, time intervals of these phases differ
significantly in different instruments (voices),
depending on the way the sound is generated. In
order to build the necessary spectra in the stationary
part of the level diagram, a time segment is picked
out, and calculations of an average spectrum in this
segment are made. According to Irina Aldoshina,
“Such stationary spectra possess individual traits
specific for each musical instrument, and depend
on the mechanism of the sound generation in it” [1,
p- 182]. The level diagram also reflects the acoustic
processes caused by the difference in the means of
the sound production of vowels and consonants. Let
us examine the graphs consistently.

Graph la describes the spectrogram of a final
unisonous heterophone C-sharp — I, the level of
which is marked up to 7400 Hz. It should be noted
that the average frequency range is 100-7000 Hz
(for male voices 80 — 5000 Hz, for female voices
220-7000 Hz) [1, p. 413].

Graph 1a

§EEiEsiBEibi

AR RN NN NN

The fundamental tone oscillates with the
frequency of 278 Hz. The sound spectrum contains
four well defined formant areas in the form of
accumulations of peaks. The first formant F of
the vowel “e” — 440 Hz is related to the position
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of the height of the tongue (the higher the body of
the tongue regarding the hard palate (the closer/
higher the vowel), the lower the frequency of the
first formant) [1, p. 406]. The second formant
F, — 1800 Hz is associated with front-ness/back-
ness (the position of the body of the tongue in
regard to the boundaries of the oral cavity, the lips
being chosen the reference point — the closer to the
lips the articulation of the vowel is, the higher the
frequency of the second formant) [1, p. 406]. The
third formant F, — 2500 Hz is combined with the
second formant. The fourth formant — 3200 Hz — is
the singing formant.

Graph 1b shows the sonogram of the sound of
the final development of C-sharp — I through time.
Cis1 —I lasts for 2,338 seconds. Here the transitions
from the consonant phoneme “t” to the vowel
phoneme “e — [3]” and further to the consonant “n”
must be mentioned.

Graph 1b

The sound “e — [3]” is compact, because the
first and second formants are situated close to the
speech center. The dark areas on the spectrogram
(see Chart 1b) — the reflections of the formants
may lie in clusters and in the center. If one of the
formants of the sound lies close to the “center” of
the speech range (about 1000 Hz), and the other
one lies not very far from it, then the sound is
compact. Its formants were concentrated close to
the center and at the same time relatively close to
each other, forming clusters. The sound is diffuse
if at least one of these properties is not present. At
the same time, the vowel [3] is situated midway
between the diffuse and the compact. However, if
the following criterion is introduced: the compact
sounds are the ones with the upper formants not
further than 1000 Hz from the center (the center
being 1000 Hz), and the bottom formants — not
further than 500 Hz, then [a, o, 3] form the class of
compact sounds [9, p. 54].
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The next level diagram (see: Graph 1c¢) reflects
the dependency of change of the sound pressure
in time, and also the process of the phonation of
vowels and consonants, defined by the difference in
sound production methods in real-time mode.

Graph 1c

60

The analysis of the acoustic zone of the
heterophone C-sharp — I was made by us according
to a certain algorithm. Throughout the sounding
section of the syllable “ten” 18 instantaneous cuts
were made. After taking down the parameters
of all the indicators throughout the fundamental
frequency the diagram was built (see: example
Ne 2, the graphic picture), showing the minimal
deviations of the fundamental note of C-sharp — I —
278 Hz in the phonation process. Thus, the area of
the final unisonous heterophony C-sharp — I is 155
cents.

As a result of the acoustic and phonological
analysis of the heterophones, performed on the
Mari material, it turned out that the difference of the
acoustic zones of the final unisonous heterophones
in cents is as follows: in the Malmyzh local style
— from 74 to 216.5 cents (recording time — from
0,938 to 2,554 sec.), in Vyatskiye-Polyany style —
from 91.5 to 127.5 cents (recording time — from
1,603 to 2,252 sec.). The diagrams reflecting the
heterophones through time, during the process
of timbre intonation, show how the fundamental
tone oscillates, each time “conquering” the space
of the musical texture differently. At the same
time the acoustic analysis demonstrates a certain
homogeneity in their perception. This is achieved
due to the fact that the heterophones are usually
rather extended and homogeneous in their timbres.
Since “the fundamental attribute of our hearing is its
ability to summarize quantitatively diverse sound
phenomena according to certain characteristics”
[10, p. 9] and, thus, “... the zonal nature in fact
describes all aspects of sound perception” [Ibid.,
p- 26], then in this case, in our opinion, we are
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dealing particularly with this very psychoacoustic
phenomenon. At the same time, one can observe
a difference: the acoustic zones having a smaller
range in cents, reside in the songs of the Vyatskiye
Polyany style, and a wider range — in the songs of
the Malmyzh style. The analysis also revealed the
selectivity in the use of certain phonemes in the last
syllables of the final words by the performers [6,
p- 20]. All in all, the finalises can be characterized
as “zones which sound in simultaneity” in a rather
lengthy time continuum with an increase of the
dynamic level towards the end of the stationary
segment of the acoustic signal.

4. Discussing the Results

As is known, sound recording of traditional folk
music by means of technical equipment currently
serves as the foundation for transcription into
scores of the folk music. In rare cases we encounter
multichannel recordings of the music carried out
by special multi-track audio tape recorders, or a
corresponding number of stand-alone tape recorders.
Undoubtedly, such audio recordings are not too
difficult to decipher and notate, which makes it
possible to create detailed scores. Unfortunately, in
the present day many of the recordings of folk songs
originally were been made in multichannel format. In
the present-day conditions of extinction, and at times
even disappearance of certain strata of ethnic cultures
and, in this connection, the impossibility of the audio
fixation of their musical heritage, development of
methods of research for the study of polyphony in
folk music becomes particularly relevant.

The musical transcriptions of vocal heterophones
in terms of their pitch are rather undifferentiated
and almost indistinguishable, due to the fact that
the musical notation captures sounds collectively,
and in terms of intonation it is too imprecise and
does not specify the nuances occurring in the
real sound. When exploring the pitch and timbre
of the sounds, we are really dealing with barely
perceptible, small acoustic range fluctuations,
which provide that multitude of diverse sound
realizations. Therefore, it is important to take into
account the phonetic components represented by
combinations of consonant and vowel phonemes,
when different consonants, preceding vowels,
shade them acoustically in different ways each
time, which makes the musical form generally alive
and pulsing, which results in the appearance of the
scarcely noticeable sound diversity, which is hardly
explainable at first sight.

74

5. Results

Thereby, the method of the computer analysis of
polyphony solves the main problem —the inadequacy
of analysis and scholarly description of folk singing
and instrumental music by using the traditional
“aural” method (when interpreting phonograms,
the recording of the music of the oral tradition,
as a rule, takes place in the system of the musical
temperament, common for European music) — the
results of such work do not reflect the real picture
of the sound event, and sometimes even distort it.
The study of the musical language of various ethnic
cultures, correlated with the study of the sounding
musical material, particularly, with the definition of
the pitch system, the specifics of timbral intonation
and articulation — is possible today only by means
of the achievements of musical acoustics and the
use of computer research technologies with the
appropriate software to carry out detailed analysis
of the temporal structure of any musical signal.

6. Conclusions

This study is carried out within the framework
of the scholarly project “Research of the Stylistic
Foundations of the Ethnic Music of the Finno-
Ugric Peoples of Russia by Means of Present-
Day Information Technologies”, supported by
the Russian Foundation for the Humanities."
As part of the project, for the first time in world
scholarship, acoustic measurements of verbal, vocal
(monophonic and polyphonic) and instrumental
sounds from different genres of the folk music of the
Finno-Ugric peoples, their acoustic-phonological
analysis and the creation (on the basis of the received
data) of an electronic database of the Finno-Ugric
timbres (verbal, vocal and instrumental) and timbre-
articulatory models that form the basis of the ethnic
style of the cultures under investigation, are carried
out. The work on computer decoding and the acoustic
analysis of the elements of the musical language
intonational forms of the joiks of the Sami and the
Karelians, the improvisatory prichet (lamentation)
forms of the Vepsians and the Karelians, the
improvisatory forms of the Izhma Komi, as well
as the other genres and forms of the Finno-Ugric
peoples, is carried out. The data, obtained from the
decipherment, will make it possible to identify the
timbre-articulatory models of the ethno-musical
cultures and to specify the types of musical thinking
of the Finno-Ugric ethnic groups that characterize
these ethno-musical systems.
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The project will introduce the computer pitch
transcriptions of audio recordings which are of
scholarly interest as a previously unpublished
source for the study of the traditional folk music of
the Finno-Ugric peoples into scholarly use. Created
within the framework of the project, the multi-genre
multimedia resources, especially the electronic
database of the Finno-Ugric timbres, will provide
a further stable development and popularization of
the musical tradition of the Finno-Ugric peoples.

Gy —

!'See: [5].

2 This most likely occurs due to the presence of
the multistage strata in the ethno-musical culture of the
Finno-Ugrians.

3 The term chronotopos (M. M. Bakhtin) is associated
with the most important categories: space and time. The
concept of their interrelation forms the basis of the view
of the world of any ethnic group.

* This method was first tested in the author’s thesis
work “Stylistic Foundations of Vyatka Mari Ethnic
music: Timbre-Intonation and Instrumental Articulation”
(2011).

5 The Vyatka Mari are one of the ethnic groups of the
Meadow Mari, who form the population of the territory
of the downstream of the Vyatka river and along its right
bank (Kirov District regions).
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NOTES ~—o(<

¢ See: Yadne N. Krylya vodyanoy ptitsy [The wings
of a waterbird]. URL: http://proza.ru/2010/09/25/310
(Accessed: 16 August 2016).

7Refer to: Serebrennikov B. A. Lingvisticheskiy entsik-
lopedicheskiy slovar. Uralskie yazyki [Linguistic Encyclo-
pedic Dictionary. The Uralic languages]. URL: http://
tapemark.narod.rw/les/537d.html (Accessed: 16 August 2016).

8 The wedding song “QOj kertna vet, kertna vet” was
recorded in 1974 by O. M. Gerasimov in the Kugu Ketek
village of the Malmyzhskiy region, transcription by
S. V. Kosyreva.

?Vowels of full formation in linguistics are considered
to be vowels that are articulated with intensity, i.e. during
their pronunciation the organs of articulation are tense.

10 Project manager and author of the concept —
S. V. Kosyreva.
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