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Abstract
Relevance. Since phonological changes at the junction of morphemes, in particular in the consonantism system, have not
been sufficiently studied. The formation of an idea of synharmonic processes is relevant in modern linguistic science.

Purpose. The research purpose was to study the sound parameters, phonological features and synharmonism on the
example of the Kazakh, Turkish and English languages.

Methodology. The following methods were used to achieve the research purpose: comparative, structural, phonetic,
analytical and synthetic.

Results. This article presents definitions, patterns and four stages in the history of the study of vowel harmony in the
Kazakh language. To determine the level of labial harmony of Kazakh vowels, a table of comparison with other Turkic
languages was presented. In this paper, the main phonological changes at the junction of the root and affixal morphemes
and their expression in the sound plane were noted, the influence of phonetics on other language levels was assessed. The
idea of four main timbres in the Kazakh language has been formed: soft, hard, rounded and unrounded, the features of
vocal and consonant synharmonism. Methods for improving the identification of sound parameters and the formation of
phonetic speech patterns using machine technologies are considered.

Conclusions. The study concludes that while Kazakh and Turkish share similarities in vowel harmony patterns, they
differ in application, and English exhibits a largely disharmonious sound structure with some exceptions in borrowed
words.
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Introduction

Synharmonism plays a key role for the Turkic languages in
phonetic terms, since a system of affixal morphemes is
built on the basis of root morphemes, i.e., the patterns of
sound organization of the speech flow directly affect the
word-formation processes in the language. The study of
phonetic rules in the Turkic languages is relevant, since on
their basis speech patterns are formed, which are used to
build syntactic structures, phrasal units and coherent text.
Synharmonic root morphemes, as a rule, are common to
many Turkic languages, which illustrates the preservation
of a close connection between them. Despite the
intensification of phonological research, the process of
vowel harmony in the Kazakh language is often illustrated
in modern science using old methods, which leads to a
misunderstanding of vocalism and consonantism. The
phonology of the Kazakh language is built upon
synharmonic patterns; therefore, it is important to
introduce new study methods in order to determine more
accurate sound parameters, study the processes of sound
organization of speech and its violations, form an idea of
phonetic, word-formation, morphological and syntactic
models. Understanding of close relationship between
different language levels in the context of vowel harmony
plays an important role in modern linguistic science, as it
helps to track and establish relationships between phonetic
processes and other language levels.

The stages of the history of the study of synharmonism
are considered and analyzed in the paper of K.
Kenzhigozhina et al. [1]. The study reveals the nature of
the patterns of harmony in the Kazakh language. The
authors note that there is not only synharmonism of
vowels, but also that of consonants, to which special
attention is paid. The role of developing new synharmonic
and synharmonophonological theories is also noted. The
study of prosody in the lexemes of the Turkic language is
the subject of research by U.T. Dzhusupova [2]. The basis
of the lexical structure of the Kazakh language is a
monosyllabic word represented by a root that contains a
meaning. By adding suffixes and inflections to it, the law
of synharmonism is observed. A synharmophoneme as part
of a word can only be combined with synharmophonemes
of the same synharmotimbre. In the Turkic languages, the
phenomenon of synharmonism covers even polysyllabic
words, which is also reflected in word-formation
processes.

S. Guven and N. Friedmann [3] note that vowel
harmony is a key feature of Turkish phonology. The study
of dyslexia when reading Turkish showed that the
synharmonic structure in the speech of the respondents was
preserved. Mistakes were more common in non-words than
in words, i.e., the deficiency was fixed when processing
vowels in the sublexical path. No errors were observed
within the suffixes, i.e., they were converted as separate
phonetic (word-forming) units. Linguist A.M. Shende [4]
points out the importance of perceiving the phonetic
structure of the English language for performing a
communicative function through the transformation of
sounds into words, and then into structural units of speech.
For language learning, it is important to develop the
manipulation of the language system, including phonetic
patterns. On the example of historical texts written in

Turkish, one can consider many phonetic events, the
foundations and patterns of which cannot always be
explained. S. FEratalay [5] evaluates the historical
modifications of the sounds "g" to "v", and "y" to "v".

The subject of research in the paper was the lexemes of
the Kazakh, Turkish and English languages, which were
considered from the viewpoint of synharmonism and
phonetic features.

The purpose of this research was to consider the
synharmonic structure of the Kazakh language in
comparison with the Turkish and English languages, the
patterns of synharmonism, as well as the formation of an
idea about the main stages in the development of
synharmonology.

The following tasks were set based on the purpose: to
trace the phonological processes at the junction of
morphemes in the Kazakh, Turkish and English languages;
to determine the main similarities and differences between
languages with a synharmonic and disharmonic system;
note the influence of phonetic processes on morphological
and word-formation.

Materials and Methods

The theoretical base of the research was based on the
papers of modern Kazakh, Turkish, English linguists who
studied phonetic processes and phonological changes
during word-formation and morphological processes. In
these papers, the nature and patterns of the synharmonic
structure of the Turkic languages were also considered, and
comparative and experimental studies were carried out in
terms of the sound parameters of speech and the technical
side of their improvement. The papers of Kazakh scientists
[6-10] were considered in the context of studying the
stages of synharmonic studies, i.e., their role was evaluated
from the viewpoint of the historical periods of the
development of synharmonology. Particular attention was
paid to the modern study of synharmonic processes at the
M. Auezov South Kazakhstan University and M.Kh.
Dulaty Taraz Regional University [6; 9; 10], as well as the
achievements of linguists at this historical stage.

The analytical-synthetic research method was used
when considering the papers of modern linguists, assessing
the sound parameters of the studied languages (Kazakh,
Turkish and English) in the context of phonological
changes. The main stages of the study of vowel harmony
in Kazakhstan, from the 19th century to the 21st century,
were described with its help. The information was
collected from various scientific sources, evaluated in
terms of scientific relevance and described in the paradigm
of the synharmonic system. A comparative method was
used to compare different phonetic systems. With the help
of it, similar and disctintive features of the language
systems of the synharmonic and disharmonious system
were evaluated. The sound parameters and characteristics
of the Kazakh, Turkish and English languages were
assessed. Particular attention was paid to the comparison
of two synharmonic systems of Turkic nature: Kazakh and
Turkish. Thus, certain structural models of vocal and
consonant synharmonism were built in the Turkic
languages.

Structural analysis was used in the segmentation of
lexemes into root and affixal morphemes, considering the
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selection of suffixes from two to four suffix morphemes,
depending on the phonetic nature of the root morpheme.
Attention was also paid to the syllabic structure of the word
as the minimum unit of speech. The phonetic system of the
Kazakh, Turkish and English languages was also studied,
i.e., the parameters of sound division into vowels and
consonants, monophthongs and diphthongs were
considered. Phonetic (articulation) analysis was used in the
analysis of the articulation base of the languages under
consideration, since the task of studying phonetics is, first
of all, to determine the basis (articulation base) of the
organs of speech, which is inherent to a particular
language. Phonetic analysis was used to determine the
articulation of sounds in terms of acoustic parameters and
auditory perception. Elements of phonetic analysis were
used in determining the timbres (soft, hard, rounded, not
rounded) in the Kazakh language.

Thus, the methodological base of this research was
based on the analytical and synthetic processing of
information in modern scientific papers, the study of
theoretical aspects of the construction of sound systems on
the structural analysis of lexical units, their decomposition
into structural elements (phonetic, morphemic) within the
context of synharmonism, on the phonetic analysis of
articulatory the basics of each language, on a comparative
analysis and interpretation of the results.

Results

Synharmonism is a morphophonetic phenomenon that
provides for the process of assimilation of vowel affixes to
the vowel sounds of the root and is a distinctive feature of
the Turkic languages. The terminological apparatus
comprises the following concepts: synharmology,
segmentology, syngema, allosingema. The smallest
particle that changes the meaning of a Kazakh word is
called a singharmonic phoneme (syngeme). Variants of a
synharmonic phoneme are called a synharmonic allophone
or an allosingharmonic phoneme (allosyngeme). Since the
syngeme is the minimum segmental unit of the Kazakh
language, it is studied in the context of synharmonology
and segmentology [8].

Patterns of vowel harmony in the Kazakh language.
The Kazakh language has 37 sounds: 12 vowels and 25
consonants, forming 75 synharmonic sounds (9
synharmonic vowels + 66 synharmonic consonants). Each
word has its own timbre of pronunciation, and the
peculiarity of the timbre of a word is a sign of the prosodic
classification of the language. The phenomenon of
synharmonism lies in the fact that a word or syllable
contains all the vowels and consonants of the same timbre.
General synharmonicity arises when four timbres are
mixed (hard, soft, rounded, unrounded). To designate a
harmonic timbre, special international diacritics are used
(placed in the upper right corner of the letter). A hard
rounded timbre is indicated in square brackets without
diacritics —[], a soft rounded timbre is indicated by a stroke
—['], a hard rounded timbre is marked with a circle — [°], a
soft rounded timbre is indicated by a combination of a
stroke and a circle — ['°]. The vowels of a hard timbre

include the sounds "a", "o", "e", "y", "?", "y", and the
vowels of a soft timbre are "o", "o" "i", "y", "e", "u". The
vowels of the rounded timbre are represented by "o", "e",

y", "¥", "Y", and unrounded timbre includes "a", "a", "e",
nn H

3 H H n and n H

The structure of synharmonic units (at the level of
words, syllables and sounds) can be single, double, nine-,
twelve-syllable. The vowels "st", "i", "¥", "y" make it
possible to cover all four timbres: the hard rounded vowel

" has a synharmonic pair — the soft rounded vowel "i",
the hard rounded vowel "y" has a soft rounded vowel "y ”
the soft rounded vowel "i ” has a hard rounded vowel "
and the hard rounded "y" has a soft rounded vowel "y" The
rest of the sounds do not have such a charaeter1st1c the
vowel sound "a" has only one soft timbre pair "o", but does
not have a rounded pair, the vowel "o" has a soft timbre
pair "e", but does not have a rounded pair, the vowel sound
"e" has neither hard nor soft pairs.

The synharmonic monophthongs "xac" (age), "ma3"
(there is no), "cop" (saline), "Mep" (stamp) do not have
paired units, but there are also those that form pairs or
rows: "teIic" (outside), "tic" (tooth), "tyc" (point), "Tyc
(color) On the example of the paronyms "TbIc", "Tic",
"tyc", "Tyc", one can trace the synharmonic characteristics
in the Kazakh 1anguage In the word "tbIc": the sound "1"
is unrounded hard, "s1" is unrounded hard, "c¢" is unrounded
hard. In the word "Tlc all three sounds are soﬂ unrounded,
in the word "tyc" all sounds are hard unrounded, and in the
word "tyc" all sounds are hard rounded. The law of vowel
harmony in the Kazakh language can be formulated as
follows: if the last vowels in the root of the word are hard
"a", "o", "y", "p1", then solid affixes are added to them:
"kapeiHgam+rap” (pencil+narrow), "6ac+msl" (head). If
the last vowels in the root of the word are soft "e", "e", "y",
"i", then in subsequent affixes soft vowels are also used.
"ce3mixtTep" (vocabulary), "ky3zer+mmi" (security) [8].

The law of vowel harmony in Turkish and English.
There are two main types of vowel harmony in Turkish, i-
type and e-type, each with its own rules. The e-type
harmony is built on the choice of the suffix "ler" or "lar"
depending on the final vowel of the root. If the last vowel
in the root is "a", "1", "0", "u", then the suffix "lar" is used,
if the last Vowel in the root is "e", "m", "6", "i", then the
suffix "ler" is added: "anne+ler" (mom’s), "eller" (hands),
"kediler" (cats), "kadinlar" (women), "kuslar" (birds),
"telefonlar" (phones). With i-type vowel harmony,
depending on the final vowel of the root morpheme one
suffix out of four is added, "i", "1", "u" or "u". If the ﬁnal
vowel in the root is "e" or "i", the form w1th the suffix "im"
is used: "6gretmen+im" (my teacher). If the final vowel is
"a" or "", the form with the suffix "im" is used:

"avukat+im" (my lawyer). If the final vowel in the root is
"o" or "y", the suffix "yim" is used: "6grenci+yim" (i am a
student). If the final vowel is "6" or "ii", the suffix "tim" is
used: "doktor+iim" (my doctor) [11].

There are 20 vowels in English, which, according to the
stability of pronunciation are distributed into 12

monophthongs: i, "e", "a", "u", "u:", "o:", "o", "a:",

a", e, "d", from Wthh 2 diphthongoids are
distinguished: "i:" and "u:", as well as 8 diphthongs: "ei
"ai", "oi", "au", "au", "19", "ea", "ua". Vowel combinations

in English can represent one sound and one syllable, one
syllable and one sound or two syllables, while diphthongs
can form two syllables. In English, there is no clear
division into soft and hard sounds. Rounded (labialized)

are the sounds "o:", "o", "u:", "v", and unrounded (non-
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labialized) are the sounds "1 e Mae”, "ad, "o, "o,
"A". In English, the laws of Vowel harmony are not
observed in the lexeme "bathroom" [ 'ba:6ru:m], [a:] (non-
labialized timbre) and [u:] (labialized timbre) are used, and
in the word "point" [pomt], labialized "o" and non-
labialized "1" sounds are used. But there are also lexemes,
in which vowel harmony according to labialization is
observed: "village" ['vilid3] (two sounds of non-labialized
[1]), "accidental" [akst'dentl] (non-labialized [e&] + non-
labialized [1] + non-labialized [e]) [12].

Patterns of synharmonism of consonants in the Kazakh
language. In oral speech, sounds are always used in
accordance with the law of synharmonism. If harmony is
not preserved in speech, this will be considered a
pronunciation error, since the spelling does not convey it
accurately. Moreover, in Kazakh writing, guided by the
morphological principle, the final sound of the root often
remains unchanged. For example: in the forms formed
from "xxan" (soul) — "xanasr" (lively), "xan6anst" (did not
burn), "xanran" (lit) — the original position of the root is
preserved, but the letter "H" denotes three different sounds
in three word forms. If you pronounce the sounds "HOG",
"mr" in these words in the same way they are spelled, then
the law of synharmonism will be violated. According to
this law, the labial sound "6" in the sound combinations
"Ho6", "u¥" adapts/replaces the anterior lingual "u" with the
labial "mM", and the anterior lingual "f" adapts to the sound
"H". Asa result the sound combination "H6" is pronounced
lrke "MO": not ">1<aH6a/:[r,1 but ">xam6anpr", and the sound

combination "Hf" is pronounced like "m", i.e., the sound
"H" is replaced by the sound "M", and sometimes by the
sound "H".

Sound swapping (alternation) is the result of a phonetic
situation when sounds of different character interact with
each other. Such sound changes can be combinatorial or
positional. For example, the lexeme ' Kaparoﬁ" (pine tree)
is a combination of the words "kopa" and "koii",
"kaparesneHke" (blackberry) is a combination of the words
"kapa" and "keneHxke", "Taparr,l' (comb) is a combination
of the stem of the word "rapak" and the ending "br".
Swapping "K" to "f" and "k" to "r" is the result of phonetrc
transformations at the junction of two morphemes.

The synharmonic consonants "n", "6", "mM" have a solid
unbroken timbre, "o, "6" "M" have a soft unbroken
timbre, "n", "0", "M", "y" have a solid unbroken timbre,
"m’", "e", "M", "y" have a soft unbroken timbre. The
synharmonrc consonants ", "a", "H" represent a solid
unbroken timbre, "t", "n", "H" represent a soft unbroken
timbre, "T", "a", "H" represent a soft unbroken timbre.

The harmony of consonants in the Kazakh language is
as follows: if the final sound of the base or root is deaf ("n",
", "k", "k", "c", "¢", "m"), then the affix will begin w1th
a dull sound: "r[oc+Ta" (friend), "xypex+tep" (spades). If
at the end of the stem of the word there is a voiced ("0",
"B", "r" " " "I[" ")1(" " ") Orasonorant (" " "H", "H", "H",
p","a") Vowel sound, then the affixes will also begin with
a sonorous or voiced sound: "OGemmetiep" (rooms),
"ka3+map" (geese).

The law of synharmonism in the Kazakh language does
not apply to: borrowed words ("kitan" (book), "kazip"
(now), "kaxer" (is necessary), "myramiMm" (teacher));
complex words, which are proper names or toponymic

names ("Temipxan" (Temirkhan), "Owmipxan" (Amirkhan),

n

"Kyncyny"  (Kunsulu), "Ekibacty3"  (Ekibastuz),
"ermkent" (Shymkent)); lexemes with borrowed word-
forming affixes: suffixes "-xama" ("emxana" (clinic),
"nmopixana" (pharmacy)), "-kep" (":xymeickep" (employee),
"adiTeickep"  (argumentative)), "-xop"  ("xemkop"
(corrupt)), "-m3m" ("momymm3m" (populism)), "-mct"
("kommynuct" (communist)), suffixes "-os", "-e", "-un"
("Oye3oB"  (Auezov), "Ocepbaes"  (Userbayev),
"baiirapun" (Baigarin)), suffixes "-men", "-men", "-0en"
"atamen" (with grandfather), "okymeiknmen" (with a
textbook) "kara30eH" (with paper)), belonging to suffixes
"-miki/-Tiki", "-niki/": "aTta-Hiki" (father's), "kp3-miki" (a
girl), "Myparrtiki" (Murat's), with the prefix "6eit (6u) "
("6etimmapa (poor thing), "Oeiitanbic" (stranger)) [8].

Patterns of synharmonism of consonants in Turkish and
English. Two types of consonant harmony are
distinguished in Turkish: modifications when a suffixal
morpheme is added; modification of the form of a word.
First: if you add the suffix "c" or "d" to the root morpheme
ending in a hard consonant, then "c" will change to "¢", and
"d" to "t": "Ingiliz" — "Ingilizce" (English), "Turk" -
"Tiirkge" (Turkish), "Bakkal" — "Bakkalda" (grocery store
— at the grocery store), "Park" — "Parkta" (park — in the
park). The following sounds are solid consonants: "f", "s",
"t", "k, e, s, "h", "p" ("fistik¢1 Sahap" (peanut shop)).
The second type of consonant vowel harmony indicates
that words cannot end with certain sounds, therefore they
are modified ("c", "d", "b" and "g"), as a result of which
" " becomes "9" "d" _ "t" "b" _ " " and ns" o __ "k" Such
transformatlons are morpholog1ca1 in nature changing the
grammatical forms of words: "agac" (tree) — "agaca" (to
the tree), "dert" (problem) — "derdimiz" (our problem),
"terlik" (slippers) — "terligi" (his or her slippers) [13].

The English language does not provide for the division
into hard and soft consonants. 23 consonants are divided
into voiced: "b", an’ ugn’ "d", "Z", lvlvv’ n u’ nnn " and
voiceless: "k", upn’ "S", "t", ufv’ "tj“, 'T’, uen’ "h". There are
8 sonants among voiced ones: "m", "n", "I", "n", "h", "j",
"r", "w". Vowel harmony is not observed in Enghsh for
example in the word "friend+ship" ['frend/ips] the suffix
"ship" with a dull sound "[" is added to the root morpheme
ending in a voiced "d". Here are some examples of words

with disharmonic tuning in English: "dark+ness"
['da:knis] (voiceless "k" + sonorous "n"), "count+less"
[ 'kavnttlos] (voiceless "t" + sonorous "l"), "sugartfree"

[ fogorfri:] (sonor "r" + voiceless "f"). It should be noted
that vowel harmony is still found in English in the
combination "root morpheme to sonorant or voiced" +
"suffixal morpheme to sonorant or voiced": "wistdom"
['wizdom] (voiced "z" + voiced "d"), "othert+wise"
['Adorwaiz] (sonor "r" + sonor "w"). Most suffixes begin
with vowels: "-ity"; "-ance", "-ence", "-ancy", "-ency"; "-
ion", "-tion", "-sion", "-ism", "-ure", "-able" [12].

The history of the study of vowel harmony in the
Kazakh language. The study and development of the sound
system of Kazakh linguistics is divided into four stages.
During the 19th century, oral synharmonic analysis was
carried out: researchers mainly tracked the Kazakh spoken
language through hearing. During this period, the sound
structure of the Kazakh language was developed on the
basis of auditory perception. The phonetic nature of
synharmonism was defined as "sounds pronounced with
the same position of the lips and tongue" [14]. This theory
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is fully consistent with the modern classification features
of the Kazakh language, the difference is only in terms.

There are several types of vowel harmony: full position
of the oral cavity, i.e., from the lips to the larynx: "ymTynr"
(umtul), "tyityk" (dead end), "Tymymaypyx" (tumulus),
"xyryk" (sucker), "xymmy3" (star), "cyiyx" (liquid),
"MypyHayk" (nose); compact position of the oral cavity,
i.e., from the teeth to the larynx: "aiikaii" (scream), "kapa"
(see), "Hakak" (really), "rakra" (board), "maiipa" (circle),
"caiipa" (sing); partial position of the oral cavity, i.e., from
the lips to the front of the tongue: "kynmy3" (during the
day), "tykyp" (spit), "Tykypyk" (spit), "Tyryk" (pipe),
"tymkypyk" (sneeze), "cynykry" (beloved); semi-compact
position of the oral cavity, i.e., from the teeth to the front
of the tongue: "HoyGot" (in order), "kopi" (old), "mopi"
(medicine), "kipic" (income), "kipmik" (eyelashes), "cixip"
(sinew) [14].

From the beginning of the twentieth century to 1937,
during the period of intuitive synharmonic analysis, the
sound structure of the Kazakh language was described on
the basis of an intuitive understanding of the law of
synharmonism. The definition of vowel harmony in this
period is as follows: "There are two types of words in the
Kazakh language: some are hard and others are soft. In a
hard word, all sounds are hard, and in a soft word, all
sounds are soft", i.e., attention was focused on the
similarity of sounds (vowels and consonants). The
foundations of a new synharmonic alphabet and
synharmonic spelling were laid [7].

In the 1940s and 1960s, during the period of
asynchronous harmonic analysis, the sound system of the
Kazakh language was considered on the basis of
phonological concepts and terms of the theory of Indo-
European linguistics. Thus, the term "vowel harmony" was
excluded from the linguistic apparatus, and the term
"vowel harmony" was used instead of it. The accent-
phonemic theory, which traditionally explains the sound
structure of the Kazakh language, is typical for this period.
To determine the degree of expression of labial harmony
in the Kazakh language, it was compared with other Turkic
languages. Obviously, the Kyrgyz language has a strong
lip harmony among all Turkic languages. Based on the four
signs of synharmonism, it was proved that labial harmony
occupies a stable and clear place in the system of
synharmonism. Thus, from the general Turkic period, the
significance of the sound structure in Turkic phonetics was
shown.

Lip harmony in different Turkic languages manifests
itself in different ways, it can only extend to root
morphemes or to suffixes as well. In the phonetic system
of the Kyrgyz, Altaic, Tuvan, Khakass and Yakut
languages, labial harmony plays no less important role than
linguistic harmony. Harmony in Tuvan, Khakass, Yakut
and other Turkic languages is most often characteristic of
short vowels, and for short and open vowels in Kyrgyz and
Altaic languages (Table 1) [15].

Table 1. Comparison of labial harmony in the Turkic languages

Kazakh /biitin/ KyMmic KeMip OTBHI3 MYpPBIH

OyTiH /kiimis/ /kOmir/ /otyz/ /muryn/

Kyrgyz /biitiin/ /ktimiish/ /kdmiir/ /otuz/ /murun/
OyTYH KyMYLI KOMYp oTy3 MYPYH

Altaic /budun/ /ktimiish/ /kdmiir/ /otus/ /tumchuk/

OynyH KyMYLI KOMYp oTyc TYMYYK

Yakut /pldiin/ /kdmiis/ /kdmor/ /otut/ /murun/
OYIyH KOMYC KOMep OTYyT MYPYH

Khakassian /pudiin/ /kiimiis/ /komer/ /otys/ /purun/
OYIyH KyMyc KeMep OTBIC nypyH

Kumyk /biitiin/ /g’ imiish/ /k’Odmiir/ /otuz/ /burun/
OyTYH r'ymyum K'eMyp 0Ty3 OypyH

Tuvan /pldiin/ /mongiin/ /khomiir/ - /dumchuk/

OyAYH (MeHTYH) XOMYp JyMUYK

Uigur /piitiin/ /kiimiish/ /komiir/ /ottuz/ /burun/
OYTYH KyMYLI KOMYp OTTY3 OypyH

Shor /pudiin/ /ktimiish/ /kobiir/ /oduz/ /purdu/
IyayH KyMmyi KoOyp onyc Iypay

Turkmen /biiten/ /ktimiish/ /kdmiir/ /otuz/ /burun/
OyTeH KyMYLI KOMYp oTy3 OypyH

Tatar /boton/ /komesh/ /kumer/ /otyz/ /boryn/
0eTeH KOMelll KyMep OTBI3 OOpBIH

Bashkir /botdn/ /komosh/ /kumer/ /otyz/ /boron/
0eTeH KOMOII KyMep OTBI3 00poH

Source: adapted from [9].

During the period of theoretical synharmonic analysis
of the 1970-1990s to the present, the sound structure of the
Kazakh language was studied only with the application of
the law of synharmonism. Phonological connections

between the law of vowel harmony and morphemes (roots,
affixes) were studied: "the strongest rope that connects
parts of speech is the harmony of the root and affix, and the
strongest part of the rope that fastens parts of speech is the
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harmony of the root and its additional parts, which is called
natural synharmonism". Thus, if the last syllable of the root
has hard sounds, then the entire syllable of the suffix has
hard sounds; if the last syllable of the root has soft sounds,
then the rest of the affixes are also soft [§].

The study of vowel harmony at M. Auezov South
Kazakhstan University and M.Kh. Dulaty Taraz Regional
University. At M. Auezov South Kazakhstan University,
B.K. Kopbossynov and S.R. Boranbayev [9] conducted
research of vowel harmony. Based on the analysis of
lexemes, the nature of the law of consonance was described
not only for vowels, but also for consonants. The
consonantism of the Kazakh language was studied
experimentally on the basis of already existing consonant
and stress-phonemic theories. The results of this article
showed that the field of Turkology requires the
introduction of new synharmonic and phonological
theories into practice.

The paper of linguists M. Auezov South Kazakhstan
University K.N. Darkulova et al. [6] "Synharmonism as a
means of prosodic organization of the syntagm" note that
the difference between stressed and unstressed syllables in
the Kazakh language is poorly expressed, which leads to
the loss of stress in some words of coherent speech that are
included in the rhythmic complex. A rhythmic group is
formed from 2-3 words with their own rhythmic stress.
Such compounds can be considered as one phonetic word,
while the last word can influence the transformation of the
first component in the phrase. Assimilation processes at the
junction of lexemes of one rhythmic group are caused by
synharmonic laws. Syntagms are combined into sentences
with the help of phrasal stress and intonation. Verbal stress,
verbal tone and verbal vowel harmony all serve the same
purpose.

Based on M.Kh. Dulaty Taraz Regional University, M.
Kuanyshbai and A.S. Akhaeva [10] conducted a study of
the scientific path of K. Zhubanov. The work "Researches
of the scientist K. Zhubanov on phonetics" studies the role
of a phonetician in the linguistic areas of vowel harmony,
stress, alphabet, spelling and terminology. Attention is
drawn to the importance of knowing the syllabic structure
of the Kazakh language for proper spelling: "If you do not
know syllables well, you will not know spelling: you will
not know the basics of morphology, such as word
formation and word transformation, study the secrets of
linguistic phenomena associated with the system of
sentences, such as word stress (stress), word tone
(intonation). If you are not familiar with the place of
syllables, you will not be able to get acquainted with the
basic structure of a poem. The system of syllables occupies
a certain place in any language. Moreover, in the Kazakh
language, its meaning is different, more important".

Thus, the Kazakh language demonstrates vowel
harmony mainly at the junction of the root and affixes, in
Turkish, in addition to word-formation, it also often has a
morphological character. Vowel harmony is not typical for
the English language, but some words may fall under the
rules of vowel harmony. The study of the phonetic
structure of the Kazakh language and vowel harmony is
divided into four main stages, and new patterns and laws
of harmony of vowels and consonants were identified in
each of them.

Discussion

Kazakh belongs to the Kipchak Turkic languages. The
number of speakers is about 10 million people living on the
territory of the Republic of Kazakhstan, as well as in
Central Asia. A.G. McCollum and S. Chen [16] point out
that despite the fact that the Kazakh language has three or
four dialects, they differ mainly in terms of lexical criteria,
while maintaining phonetic features. The results of the
study on vowel harmony showed that the sound system of
the Kazakh language allows realizing not only the harmony
of vowels, but also consonants. The following phonetic
features stand out in the Old Turkic language, according to
M. Derin and T. Harada [17] open rounded vowels are
usually implicit if not at the end, some consonants have
synharmonic variants that determine the use of vowels.
Some consonants have synharmonic variants that
determine the use of vowels. Linguists M. Derin and T.
Harada [17] distinguish 4 vowels used as digraphs, 5
neutral consonants, and 24 synharmonic consonants. The
Kazakh and Turkish phonological systems, formed on the
basis of the ancient Turkic phonology, have undergone
significant changes in the course of the historical
development of each of the languages.

M. Stachowski [18] considers the origin of the Proto-
Slavic palatalized consonants, taking into account the
Proto-Turkic influence, including vowel harmony, but at
the same time, the author has doubts that palatalization and
velarization in these linguistic systems can be
interdependent. Synharmonism is characteristic of the
Turkic languages (Kazakh, Turkish, Kyrgyz), Mongolian
and Uralic (Finnish, Karelian, Hungarian), but individual
manifestations of the harmony of vowels and consonants
can be observed in other languages (considered on the
example of English). Scholar A.D. Unal [19] compares the
phonetic systems of English and Turkish, noting common
vowels and consonants. There are twelve vowels in
English, and eight in Turkish. The most significant
difference is that Turkish vowels are pronounced in the
same tongue position. The results of the study showed that
the phonetic systems of the Turkic languages (Kazakh,
Turkish) are far from the system of the English language
in synharmonic terms.

M. Varol [20] notes the following parameters: the
vowel "a" exists in both the Turkic and English linguistic
systems, but in English it is defined as a tense sound, the
vowel "&" does not exist in the Turkic languages, so it is
pronounced close to "e" or "a". There are diphthongs in
English; "a", "av" and "oi", but only the diphthong "ai" is
typical for Turkic languages (classified as a separate
sound). The study of synharmonism shows the division
into soft and hard, rounded and unrounded timbres in the
Turkic languages, and the patterns of word formation in
them are noted. The general rules of harmony and
disharmony according to A. Martin and J. White [21] are
as follows: harmony: V — [aF]/[aF]  (or *[aF] [-aF]),
disharmony: V. — [—oF]/[aF]  (or *[aF] [aF]). The
results of the experiment showed that languages with
vowel harmony are easier to learn because they show
stable patterns, while it is more difficult to determine
patterns in languages with disharmonic patterns. Thus, it is
possible to derive the formula of synharmonic sounding in
the Kazakh and Turkish languages, but not in English.
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The process of harmony in a language is determined by
two criteria: the distribution of a certain property of vowels
to the maximum extent possible, based on the phonological
inventory, with the exception of morphological delimiters;
maintaining lexical harmony by maintaining structure
without introducing new vowel types. P. Kiparsky and K.
Pajusalu [22] note that if the vowel analogue required for
harmonization is not used in the phonological inventory,
context-free neutralization occurs, and if this occurs due to
language restrictions, then positional neutralization occurs.
In this paper, context-free neutralization and positional
neutralization are presented on the example of the Turkish
language. Contextual neutrality is determined prosodic
(use of a phoneme only in stressed or unstressed, initial or
non-initial position) or harmonic context. The main
features are non-marking, uniformity and asymmetry. It
should be noted that the phonetic system of the Kazakh
language is closely related to word-formation and
morphological parameters.

M. Perea et al. [23] investigate the morphophonological
phenomenon of vowel harmony in Finnish: back vowels
("a", "o" and "u") cannot be used in the same
monomorphemic word together with front vowels ("a", "6"
and "y"). Finnish speakers use vowel harmony to segment
multi-lexemic compound words. This statement once again
confirms the fact that speech segmentation in the form of
affixes and syllables is a necessary condition for vowel
harmony. E.P. Ahn and E. Chodroff [24], after extensive
cross-linguistic ~ phonetic  research, develop the
VoxCommunis Corpus, which includes acoustic
pronunciation patterns and word-level alignments. The
current version includes 36 languages that can be worked
with phonetically. The study of the phonetic characteristics
of sounds and the identification of phonemes in the speech
stream can help to isolate syngems or allosyngems in
Kazakh and other languages with high accuracy.

The theory of phonological coding allows selecting and
activating phonological segments, study their organization
at the level of verbal formulas and syllabic structures
online, and use these models when planning speech in the
future. J. Alderete and P.G. O'Seaghdha [25] explore the
problem of speech error patterns, form encoding and
repeated syllable in non-Indo-European languages. With
the help of machine technologies at the present stage, it is
possible to implement the division of lexemes into
syllables in the speech stream, a detailed study of sound
characteristics in technical terms. The method of K. Jonge
et al. [26] makes it possible to study the production of
vowels, as well as the nature of the interaction of phonetic
categories, with the help of which it is possible to compare
the pronunciation of the same sounds in different
languages. In their own research, the main definitions,
features and patterns of the phonetic systems of the
Kazakh, Turkish and English languages, as well as the
features of their synharmonic or disharmonic system, were
noted.

Linguist A. Gafos [27] considers three main sources
used to create phonological patterns: production,
perception. The author focuses on the fact that some
specific features of consonant (non)identity at large
distances can be explained using the mechanism of
information storage (memory). The identity of sounds in
the root and suffix morphemes of the Kazakh and Turkish

languages can be explained with the help of historical
(diachronic) linguistics. The phonological phenomenon of
vowel harmony in the Akan language is studied by S.
Owusu and A. Kwasi [28] on the example of an
experiment: native speakers of this language were asked to
compose 20 sentences with English words, in which high
vowels would follow low vowels. The results showed that
the students carried over the vowel rule to the
pronunciation of English words. The study showed that the
phonological system of the native language influences the
learning and perception of the phonological systems of
other close or distant languages.

Thus, transformations at the junction of morphemes in
the Kazakh and Turkish languages can be not only
phonological, but also morphological (the form of the word
changes in addition to sounds). Synharmonism during
word formation affects the sound side of speech, which
results in alternations of phonemes in different positions.
This phenomenon also affects the syllabic structure of
lexemes, and hence the speech flow itself, so technical
improvements in terms of speech segmentation can help
with questions of vowel harmony in a further scientific
perspective.

Conclusions

Since the patterns of vowel harmony in the Kazakh
language are closely related to the patterns inherent in
other Turkic languages, this research focused on the close
connection between the Kazakh and Turkish phonological
systems. In the course of assessing the nature of
phonological and morphological changes, it turned out that
the Kazakh and Turkish vowel harmony are close in terms
of phonetic processes, but their use is different. For
example, different sounds appeared in the Kazakh and
Turkish languages in the form of suffixal morphemes and
sounds entering into transformative or word-formation
processes. As for the consonant vowel harmony, the
Turkish language showed two types of changes: word-
formation and morphological, while the second type of
changes is not so pronounced in the Kazakh language. The
English language showed a disharmonious sound structure,
which is directly related to the large number of vowels,
diphthongs and the peculiarities of their use. Despite this,
some English lexemes fell under synharmonic rules. This
also applied to words borrowed from other languages with
their inherent synharmonism (Turkic, Mongolian, Finno-
Ugric).

The study of vowel harmony in the Kazakh language
went through four main stages: from the study of the sound
system using auditory perception, intuitive synharmonic
analysis of the sound system, asynchronous harmonic
analysis, generally accepted for the study of Indo-
European languages, to the consideration of phonological
relationships ~ between = vowel  phonemes  and
morphonological changes at morphemic junctions (root
and suffix, suffix and ending). Thus, the goals and
objectives set at the beginning of this research were
achieved, since a comparison was made between the
Kazakh, Turkish and English languages in terms of vowel
harmony. Priority tasks in the future will be as follows:
assessment of the degree of vowel harmony in the Turkic,
Mongolian, Finno-Ugric languages; the formation of ideas
about the nature of harmony and disharmony in the Indo-
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European languages; comparison of phonological systems ~ Acknowledgements
of poorly studied and insufficiently studied languages; None.
consideration of sound parameters in the analysis of the

speech flow; identification of sounds in oral speech. Conflict of Interest
None.

References

[1]  Kenzhigozhina K, Nurmuhametova K, Berkutbayeva M, Meiramova A, Kapesova T. Phonetic features of spoken
English and Kazakh languages (theoretical and experimental research). XLing. 2020;13(2):166-175.

[2]  Dzhusupova UT. Prosodica of the Turkic Word. Eur J Human Soc Sci. 2022;7:160-164.

[3] Guven S, Friedmann N. Vowel dyslexia in Turkish: A window to the complex structure of the sublexical route.
PLoS One. 2021;16(3):¢0249016.

4] Shende AM. Importance of Phonetics in English Language. UGC Care Group I List J. 2022;12(1):530-534.

[5] Eratalay S. On G >V Change And /G/ Falling in Turkish. Int J Lang Liter Cult Stud. 2021;4(1):141-152.

[6] Darkulova KN, Aulbekova ZhS, Kemelova JB. Synharmonism as a means of prosodic organization of the syntagm.
Mod Probl Sci Educ. 2013;6:6-11.

[7] Baitursynov A. Language education. Almaty: Ridna Mova; 1992.

[8]  Zhubanov K. Studies in the Kazakh language. Almaty: Gylym; 1999.

[91 Kopbossynov BK, Boranbayev SR. Study of the Law of Synharmonism in the Kazakh Language. lasaui Univ
Habar. 2022;4(126):19-28.

[10] Kuanyshbai M, Akhaeva AS. Researches of the scientist K. Zhubanov on phonetics. Taraz: M.Kh. Dulaty Taraz
Regional University; 2023.

[11] Demir N. Vowel harmony in Laz Turkish. Proceed Worksh Turkic Lang Cont Turk. 2020;5(1):56-60.

[12] Uiz F. Phonology in a Nutshell. Agadir: University of Ibn Zohr; 2022.

[13] Turkish Language Class. Consonant Harmony,; 2022. https://turkishonline.eu/consonant-harmony-in-the-turkish-
language/

[14] Radlov VV. Experience of dictionaries of Turkic dialects. Moscow: Oriental Literature Publishing House; 1963.

[15] Batmanov L. The phonetic system of the modern Kyrgyz language. Kazan: Kirgizgosizdat; 1946.

[16] McCollum AG, Chen S. Illustration of the IPA Kazakh. J Int Phon Assoc. 2021;45:221-228.

[17] Derin M, Harada T. Universal Dependencies for Old Turkish; 2021. https://aclanthology.org/2021.udw-1.11.pdf.

[18] Stachowski M. Proto-Slavic palatal consonants and Proto-Turkic vowel harmony. Slav Yearb. 2020; LXIX:121-
132.

[19] Unal AD. Speech Sounds of Turkish and English: Comparison and Contrast. Anadolu: Anadolu University; 2018.

[20] Varol M. The Influence of Turkish Sound System on English Pronunciation. Florida: The Florida State University;
2012.

[21] Martin A, White J. Vowel harmony and disharmony are not equivalent in learning. Ling Inquir. 2019;52(1):1-20.

[22] Kiparsky P, Pajusalu K. Towards a Typology of Disharmony. Ling Rev. 2003;20(2-4):217-241.

[23] Perea M, Hyona J, Marcet A. Does vowel harmony affect visual word recognition? Evidence from Finnish. J Expe
Psych Learn Memor Cogn. 2022;48(12):2004-2014.

[24] Ahn EP, Chodroff E. VoxCommunis: A Corpus for Cross-linguistic Phonetic Analysis. Proceed 13th Conf Lang
Resour Eval. 2022;6:5286—-5294.

[25] Alderete J, O'Seaghdha PG. Language generality in phonological encoding: Moving beyond Indo-European
languages. Lang Ling. 2022;16(7):¢12469.

[26] Jonge K, Maxwell O, Zhao H. Learning on the Field: L2 Turkish Vowel Production by L1 American English-
Speaking NGOs in Turkey. Lang. 2022;7(4):252-257.

[27] Gafos A. Consonant harmony, disharmony, memory and time scales. Proceed Soc Comp Ling. 2021;4(19):1-19.

[28] Owusu S, Kwasi A. The Influence of Akan Vowel Harmony on Pronunciation of Native Akan Speakers of English.

Int J Engl Lang Ling Res. 2021;9(7):1-10.

1826


https://aclanthology.org/2021.udw-1.11.pdf

Definitions, patterns and history of the study of vowel harmony in the Kazakh language
BuzHaveHHs1, 3aKOHOMIPHOCTI Ta icCTOPisi BUBYEHHSI TAPMOHII F'OJIOCHUX y Ka3aXChbKill MOBI

Bex:xan Kon6ocuHon
[MTiBnenHo-Kazaxcrancekuii aepkaBHuil yHiBepcuTeT iMeHi M. Aye3oBa
160012, mpocniekT Tayke Xana, 5, m. [llumkent, Pecrryomika Kazaxcran

Canpubaii bopan6aes
[TiBnenHo-Kazaxcrancekuii aepkaBHuil yHiBepcUTeT iMeHi M. Aye3oBa
160012, mpocniexT Tayke Xana, 5, m. [llumkent, Pecrry6mika Kazaxcran

Mepyept Konoaesa
Tapascbkuii perionansanii yHiBepeutet imeni M. X. [ymnaTti
080012, Bymmurs CynetimeHosa, 7, M. Tapas, PecmyOuika Kazaxcran

Baxur Tacnonaros
[TiBnenHo-Kazaxcrancekuii aepkaBHUi yHiBepcUTeT iMeHi M. Aye3oBa
160012, mpocnekt Tayke Xana, 5, M. [llumkent, PecriyOnika Kazaxcran

Mepney Anim0aeB
[TiBnenHo-Kazaxcrancekuii aepkaBHUi yHiBepcUTET iMeHiI M. Aye3oBa
160012, mpocnekr Tayke XaHa, 5, M. [llumkent, Pecrry6nika Kazaxcran

AHoOTAaLisA

AKTyaJbHicTb. OCKUTBKH (DOHOJIOTIUHI 3MIHM Ha CTHKY MOp(EM, 30KpeMa B CUCTEMi KOHCOHAHTU3MY, € HEIOCTATHBO
BrBYeHUMH. POpMyBaHHS ySIBJICHHS ITPO CHHTAPMOHIHHI ITPOIIECH € aKTyaJIbHUM y CYYacHil JIIHTBICTHYHIN HayIIl.

MeTta. MeToro gociipkeHHs 0ys10 BUBYCHHS 3BYKOBHUX ITapaMeTpiB, POHOJIOTIYHUX OCOOIMBOCTEH Ta CHHIAPMOHI3MY Ha
TIPUKJIIA/l Ka3aXChKO1, TypeIbKOl Ta aHTITIHCHKOI MOB.

Metonoaorisi. J[i1s1 1OCATHEHHS METH JOCTI/DKEHHS OyJ0 BHKOPHCTAaHO TaKi METOJM: 3ICTaBHHUH, CTPYKTYypHHH,
(hoHeTHYHNH, aHATITHIHUN Ta CHHTETUYHHH.

PesyabraTn. Y cTaTTi NpeACTaBICHO BHU3HAUCHHS, 3aKOHOMIPHOCTI Ta YOTHPH €TanH B iCTOpii BUBUEHHS TapMOHIl
TOJIOCHUX y Ka3aXChKiii MoBi. [l BU3HAa4YeHHS piBHSA J1abiaJIbHOI TapMOHIT Ka3aXChbKUX T'OJIOCHHX HABEACHO TAOJMIIIO
MTOPIBHSHHS 3 IHIIMMH TIOPKCHKMMHU MOBaMHd. Y po0OOTi BiJ3HAYEHO OCHOBHI (DOHOJIOTIYHI 3MIHM Ha CTHKY KOPEHEBHX 1
agikcabHUX MoOpdeM Ta iX BUPaXEHHS y 3BYKOBIH IUIONIMHI, OIIHEHO BIUIMB (DOHETWKM HA IHIII MOBHI piBHI.
CcdopmoBaHO ysIBIEHHS IPO YOTHPH OCHOBHI TeMOpH B Ka3aXChKiii MOBIi: M'SIKMi, TBEpAMH, OKPYIJIMH 1 HEOKPYTIIUH,
0COOJIMBOCTI TOJIOCHOTO 1 NPHUTOJIOCHOTO CHHTapMOHI3My. PoO3miIsiHyTo MeTomu BIOCKOHAJEHHS ineHTHdiKamii
rapameTpiB 3ByKy Ta pOpMyBaHHs ()OHETHUYHUX MOJIEJICH MOBJIEHHS 3 BUKOPHCTAHHSIM MAIIMHHUX TEXHOJIOTIH.

BucnoBku. Y pociipkeHHI 3po0IeHO BUCHOBOK, IIO X04a Ka3axChbKa i Typellbka MOBH MarOTh CXOXICTb y MOJIEISX
TapMOHii TOJIOCHHMX, BOHH BiJIPi3HSIIOTHCS Y 3aCTOCYBaHHI, a aHTJIHCbKa MOBa JIEMOHCTPYE 37€01IBIIOTO MCTapMOHIHHY

3BYKOBY CTPYKTYpPY, 3a JCAKNUMH BUHATKAMU B 3al1IO3UYCHUX CJIOBAX.

Koarouogi ciioBa: rosocHi Ta mpuroiiocHi; onema; 3BykoBa cucrema; adikc; Mopdemue 3'eJHaHHS.
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