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INTRODUCTION

The present study is devoted to the study of modifications of Russian vowels
and consonants realized by native Chinese speakers in the conditions of unprepared
reading of a phonetically representative text.

The relevance of the study is caused by the unflagging interest of the Chinese
in studying and teaching Russian, starting from the first Russian school "Russian
Language Palace" of the Qing dynasty emperor Kangxi (1708) to 158 universities1,
as well as numerous schools teaching Russian in modern China. In turn, in Russia,
as early as 2007, 13,639 Chinese students studied Russian at universities; in 2017 —
26,775, and in 2018-2019 — 35,000 undergraduate and postgraduate students2 .
Russian as a foreign language is studied by 45,000 Chinese students in 250 schools
across China (Sun Bo 2020:142-145).

The growing interest in the Russian language is connected with the
strengthening of relations between Beijing and Moscow, with fruitful co-operation
between the two countries in the humanitarian field. China and Russia support co-
operation between universities. At present, there are 91 joint education projects, and
13 Chinese -Russian university associations have been established.

The expansion of economic, cultural and political ties between the People's
Republic of China and the Russian Federation favours active language interaction in
science and education.

The training of Chinese specialists with knowledge of Russian for adequate
communication, understanding, exchange and reproduction of information includes
training in Russian normative pronunciation, since, as is well known,
"'communication between people, the means of which language is the medium is
alised precisely through and thanks to the sound side of language™ (Zinder
1979: 4).

1 Data from the All-China Statistical Bulletin of Education Development. 2018r.
2 Data from the Ministry of Science and Education of the Russian Federation. 2022r



The paper considers Chinese and Russian — far from each other
in genealogical classification and in the typological characteristics of
phonetic systems.

Chinese belongs to the Sino-Tibetan group, whereas Russian
represents the Indo-European family of languages. Therefore, natural
circumstances are difficulties in mastering foreign language
pronunciation, in our case, Russian pronunciation by native speakers of
Chinese.

Mastering of pronunciation skills of Russian by Chinese causes
the greatest difficulties due to cardinal differences in the sound content
organization of the languages in question, both at the segmental and
supersegmental levels.

The main discrepancies include differences in the syllable
structure in both languages, the absence in Chinese of correlation of
consonants according to the differential features "voiced-voiceless",
"hard-soft", stress and noticable vowel reduction (Verbitskaya,
Ignatkina 1993; Bondarko 1998), and, on the contrary, when the
Chinese language has a system of tones and consonant opposition
according to the feature "aspirated-unaspirated"”, etc. (Kasevich 1983,
Polivanov 1991, Speshnev 2015).

In addition, the influence of native Chinese and its dialects on the
acquisition of Russian pronunciation is considered to be one of the
significant difficulties in establishing foreign-language articulation, as
is the lack of sufficient knowledge of native Chinese phonetics as a
basis for comparison with Russian and vice versa.

It is believed that Chinese dialects manifest themselves differently
in Russian accent speech of native Chinese speakers. Examples of
modern studies of the contact between Russian and Chinese dialects
include the works: (Chang Ching-Gwo 1999) — Taiwanese dialect;



(Deng Jie 2011) — Cantonese dialect; (Zhu Yu Fu, Wang Jing- Jing 2016)
— Shandong dialect; (Zhang Xiaojuan 2018) — Shanghai dialect.

Despite the fact that Russian interfered Chinese speech has been the
subject of study in a number of studies (Li Huei-Ying 1999; Chang Ching-
Gwo 1999; Logasheva 2006; Zhao Xing 2016; Zhao Zhe; Tananayko 2018;),
it (speech) still remains understudied in terms of studying the realizations
of Russian complex consonantal combinations absent in Chinese, which is
the focus of the experiments in this paper (Sun Bo 2019: 196-197; Sun Bo
2022: 114-119).

The present study is devoted to the experimental analysis of phonetic
features of Russian vowel and consonant realizations in the context of a
coherent phonetically representative text by native speakers of Chinese.

Theoretical description and experimental instrumental analysis of
realizations of Russian vowels and consonants in the performance of native
speakers of Chinese is an actual task, which the present work is aimed at
solving.

The aim of the present study is to investigate modifications of phonetic
processes on the example of realizations of vowels and consonants,
including complex consonantal combinations of Russian in an experimental
text performed by native speakers of Chinese and Russian.

Achievement of the set goal implies setting and solving the following
tasks:

1.  To analyze theoretical and experimental-phonetic theoretical
and experimental phonetic studies, which cover the issues of language
contacts, phonetic interference, modifications of vowels and consonants of
the contacting languages;

2.  To consider the sound systems of the Russian and Chinese

languages in a comparative phonological aspect;



3. To study the phonetic processes of modification of Russian sounds in
the realization of native speakers of Chinese;

4, To study modifications of sound units on the basis of recordings of
phonetically representative text in phonetic aspect;

5. To study the realisations of consonant combinations of Russian in the
realisation of native speakers of Chinese.

The theoretical and methodological basis of the study was the
classical and modern works on the study of the phonetic aspect of
linguistics, phonetics of the Russian language, interference, such scientists,
such scholars as N. S. Trubetskoy [1960], Baudouin de Courtenay [1963],
G. Fant [1964], U. Weinreich [1972], A. A. Reformatsky [1977], M. V.
Gordina [1973], L. V. Shcherba [1974, 1983], V. B. Kasevich [1977, 1983,
1986], E. A. Bryzgunova [1977], L. R. Zinder [1979, 1989, 2006], N. A.
Speshnev [1980], L. V. Bondarko [1981, 1998], R. I. Avanesov [1984], V.
N. Sorokin [1985], S. B. Stepanova [1988], E. D. Polivanov [1991], |. M.
Loginova [1992], L. A. Verbitskaya [1977, 1993], V. I. Kuznetsov [1997],
Yu. S. Maslov [1997], P. A. Skrelin [1999], N. V. Bogdanova-Beglaryan
[2001], S. V. Kodzasov, O. F. Krivnova [2001], L. D. Radnaeva [2003,
2019], L. N. Belyaeva [2004], A. S. Gerd [2005], N. A. Lyubimova, [2007,
2011], M. B. Popov [2014].

The thesis uses as an example modern methodological works of
Chinese researchers related to the learning of Russian by native
speakers of Chinese under interference conditions: Wang Xianzhong
[1982], Zhao Zouying [1987], Chang Ching-Gwo [1999], Li Hui-Ying
[1999], Chen Zhao-Lin [2000], Deng Jie [2010, 2011, 2015], Li Min
[2010], Xu Laidi [2011], Zhao Xing. [2016], Zhao Zhe [2016, 2017],
Du Yunsha [2017], Xu Longchuan [2017], Tan Yanjie [2017], Zhang
Xiaozuan [2018, 2019], Zhang Xiaohui [2019].

When working on the thesis, we studied collective works and
monographs devoted to the study of the phonetic aspect: Interference of



sound systems [1987]; Phonetics of spontaneous speech [1988]; Applied
linguistics [1996]; Phonology of speech activity [2000]; Complex
vowels [2001], Problems and methods of experimental-phonetic
analysis of speech [2002]; Applied and computational linguistics
[2017].

Analysis of sound units under conditions of phonetic interference include the
following approaches: phonological (functional) and phonetic (articulatory, acoustic

and perceptual aspects) (Bondarko et al. 2004: 5).

From the phonological (functional) point of view, interference is the result of
interaction between the phonetic systems of the contacting languages both at the
segmental level and at the suprasegmental level. At the segmental level, phonetic
interference is caused by differences in the composition of segmental sound units,
as well as their distribution; differences in the functional nature of the syllable and
differential features. At the suprasegmental level, phonetic interference manifests
itself in the realization of verbal accent and peculiarities of melodic design of speech

of the contacting languages.

From the phonetic point of view, interference is the result of the peculiarities
of the sound design of speech in a non-native language, indicating that "interference
occurs in speech at the level of realisation of the phonological component of the
language™ (Lyubimova 1988: 10). The phonetic approach considers three aspects:

articulatory, acoustic and perceptual.

The analysis of interfered speech from the point of view of the phonetic
(articulatory) approach is associated with the notion of articulatory base, which is
understood as "a set of movements and positions of the pronunciatory organs
habitual for a given language” (Zinder 1979: 80). According to A. I. Thompson's
definition, "The totality of these physiological conditions of a given language,
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adverb, etc. is called its articulatory base and is recognised from comparison with
other languages, adverbs, etc.". (Tompson 1904: 214).

Atrticulation of sounds in a non-native language "is carried out on the basis of
skills formed by the primary system or skills incorrectly formed in the course of
mastering the secondary system" (Lyubimova 1988: 14).

The primary sound system is understood as the system of the bilingual's native
language, while the secondary sound system is understood as the system of a non-
native, second or learnt language.

The study of the articulatory aspect of phonetic interference is reflected in a
number of modern works (Zhao Zouying 1987; Li Hui Ying 1999; Vasilyeva,
Tananaiko 2004; Zhao Zhe 2017; Tananaiko 2018).

Based on the phonetic acoustic approach, erroneous realizations of sound
units of the secondary system are recorded during auditory analysis and analyzed
using acoustic - oscillographic and spectral analyses. The following works served as
examples of acoustic analysis of speech for the author: (Fant 1964; Kuznetsov 1997;
Skrelin 1999; Chang Ching-Gwo 1999; Logasheva 2006; Evdokimova 2014,
Tananaiko 2018). The acoustic aspect of Russian-Chinese phonetic interference is
reflected in the author's work: (Sun Bo 2018: 207-210).

The analysis of interfered speech from the point of view of speech perception
(perceptual aspect) demonstrates the steady influence of the primary sound system
on the perception of the non-native language at the auditory level, which negatively
affects the articulation of the learnt language. N. S. Trubetskoy believes that when
perceiving foreign language speech, "the sounds of a foreign language receive a
wrong interpretation in our minds, since they are passed through the '‘phonological
sieve' of our native language" (Trubetskoy 1960: 59). The universal and specific
mechanisms of manifestation of the ‘phonological sieve' are confirmed in phonetic
analyses of interfered speech on the material of different contacting languages
(Lyubimova 1985; Interference of sound systems 1987). A number of experimental

phonetic works have been devoted to the study of the perceptual aspect of phonetic
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interference (Bondarko 1981; Lyubimova 1988; Kasymova 1991; Stern 1992;
Chang Ching-Gwo 1999; Shatokhina 2007; Zhu Zhihao 2020).

The object of the present study is contemporary Russian speech of native
Chinese speakers and recordings of untrained reading of phonetically
representative text by Russian and Chinese speakers (See Application 1;
P. 154).

The subject of the study is Russian vowels and consonants, as well as
consonant combinations realised in the process of reading a text in Russian by
native speakers of Chinese.

The scientific novelty of the work consists in studying the specifics of
functioning of modification phonetic processes of vowels and consonants on
the example of modern Russian language, realised in the process of unprepared
reading of phonetically representative text performed by native speakers of
Chinese with different degrees of language training and instrumental analysis
of acoustic data.

The theoretical significance of the work lies in the linguistic
interpretation of the obtained data on the realisation of vowels and consonants
in the context of a coherent text. The representation of phonetic realisation of
vowels and consonants in Chinese speech is given on the basis of theoretical
analysis of scientific publications of foreign and domestic authors.

The practical significance of the study is expressed in the fact that its
results will be used in describing the specifics of phonetic processes in the
realisation of vowels and consonants, as well as complex combinations of
consonants in theoretical courses on general phonetics and applied linguistics
and in practical classes on the production of normative pronunciation of
modern Russian in foreign-language audiences, including Chinese students.

The following scientific methods were used in the work:

1) descriptive;

2) experimental-phonetic;
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3) auditory;
4) comparative;
5) instrumental (spectral);

6) mathematical and statistical

Recently, computer speech technologies have made it possible
to study the acoustic parameters of vowel and consonant
modifications in continuous speech of long duration (phonetically
representative text in this paper), to perform recognition and
segmentation of sound units, and to perform acoustic quantitative and
qualitative analysis using Praat, Audisity, Sound Forge and other

specialized speech signal processing software.

Technically, the study was conducted using the latest version of
Praat, an experimental phonetic computer programme developed by
Paul Boersma and David Weenik (2006) at the Institute of Phonetics,
University of Amsterdam (The Netherlands;
www.fon.hum.uva.nl/praat). The Praat program is designed to
analyze, measure, modify and process speech signals; it makes it
possible to measure spectral (formant) characteristics of sound
signals, to record duration and intensity of pitch of signals of
different lengths, to analyze sounds and intonation of any natural

language.
Approbation of results.
The main conclusions and results of the thesis research were

reported and received positive feedback at international and Russian

conferences:

e International Scientific Philological Conference of SPbSU
(St. Petersburg, 2019);
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e Scientific and practical conference of teachers (Chita, 2020);
e International scientific-practical conference "Synergy

languages and cultures: interdisciplinary research™ (St. Petersburg,
2021);

e International Conference: "E-LEARNING,
METHODOLOGY, TECHNOLOGY, EVALUATION AND FUTURE TRENDS"
(Ulan Bator, 2021);

e Annual Scientific and Practical Conference of the Dorzhi
Banzarov Buryat State University (Ulan-Ude, 2019-2024).

Provisions for defence:

1. Theoretical and applied bases of modifications of Russian vowels,
consonants and consonant combinations in the performance of native speakers of
Chinese language allow to methodically justify the difficulties of mastering
articulatory, acoustic and perceptual features of the sound system of the Russian

language.

2. Peculiarities of the Russian verbal accent, connected with its mobile and
different place character, the presence of stressed and unstressed vowels have a
negative interfering influence on the non-normative modification of vowels in the
performance of native speakers of Chinese, manifested in the absence of quantitative
vowel reduction, replacement of Russian vowels with their Chinese analogues,
diphthongs and diphthonggoids and sound-types of the full type of pronunciation of

all vowels in the composition of words from two-syllable to multi-syllable words.

3. Systematic interfering influence of the peculiarities of the Chinese language
sound system on the realisation of the sound units of the Russian language,
manifested in the pronounced aspirated character of Russian /p/, /pil, It/, It/, Ik, I/

falling out of sounds, vowel insertions in consonantal combinations and absolute

word endings after consonants.
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4.  The action of phonetic interference in the pronunciation of
Russian consonants by the Chinese arises in the manifestation of those
features that are not represented in the Chinese language, namely the

features: "hard-soft", "voiceless-voiceled".

Main results.

The results of the dissertation research are reflected in the scientific
articles published in the editions recommended by the Higher Attestation
Commission under the Ministry of Education and Science of the Russian
Federation.

e Theoretically and empirically substantiated and proved

phonological

and phonetic significance and interdependence of peculiarities of sound
systems of the contacting languages in conditions of interference,
demonstrated on the example of acoustic analysis of sound units obtained in
the process of reading Russian experimental phonetically representative text
performed by native speakers of Chinese. The results of the analysis are
reflected in the article: "Theoretical and applied problems of phonetic design
of speech in a foreign language"3. In the article in section 3.1. on pp. 133-134
reflects personal the author's contribution, in particular, presents the results of
experimental-phonetic analysis of the duration of Russian two-member
consonantal combinations pr, tr, st, kr, gr, sp, sn, str as part of lexical units in

the realisation of native speakers of Chinese.

e Historical data on the modern Chinese language and its dialects, its
functioning in the countries of South-East Asia and Russia have been analysed

and systematised. The acoustic data on the duration and frequency characteristics

8 Budazhapova S.V., Prokopyeva D.D., Radnaeva L.D., Sun Bo, Khubrakova L.V.
Theoretical and applied problems of phonetic design of speech in a foreign language //
Kazan Science. — 2022, Ne 5. — C. 134-135.



15

of Chinese initials and finals and their combinations were obtained
experimentally with the help of the speech signal processing programme Praat.
The results of the analysis are reflected in the author's article: "Peculiarities of
the sound system of the modern Chinese language. Acoustic aspect"* .

e According to the results of the comparative study of sound systems of
the Chinese and Russian languages and acoustic analysis of modifications of Russian
vowels, consonants and consonant combinations of the "consonant+consonant™ type
in the speech of Chinese speakers, data on the duration of the analysed sound units
were obtained. The results of the obtained analyses are reflected in the author's
article "Pronunciation modifications of Russian consonant+consonant combinations
in Chinese reading'.

The results of the thesis research are also presented in the materials
published in the RINC database:

1) “Problems of the current state of Russian language teaching in the border
regions of China”®; 2) “Quantitative characteristics of consonant combinations of
the Russian language in the speech of native speakers of Chinese”’; 3) “Realisation
of Russian complex consonant combinations in the speech of native Chinese

speakers™®

4 Sun Bo “Features of the sound system of the modern Chinese language” // Kazan Science. —
2018, Nel2. — 207-210.

® Sun Bo “Modification of the pronunciation of the Russian combination of consonant + consonant
type in Chinese reading” // Kazan Science. — 2019, Ne 12. — C. 196-197.

6 Sun Bo “Problems of the current state of Russian language teaching in the border areas of China”
Il Materials of the international scientific-practical conference: collection of articles. — Ulan-Ude:
Izdvo Buryat. gos. un-ta — 2020.— P. 142-145.

" Sun Bo “Quantitative characteristics of consonant combinations of the Russian language in the
speech of native speakers of Chinese” // Research and teaching of languages: analysis, experience,
technology / Ed. by L.D. Radnaeva — Ulan-Ude: Izd-vo Buryat. gos. un-ta — 2022. — C. 114-119
& Sun Bo “Realisation of Russian complex consonant combinations in the speech of native Chinese
speakers” // Speech analysis: theoretical and applied aspects / Ed. by L.D. Radnaeva — Ulan-Ude:
Izd-voor Buryat. gos. un-ta — 2023. — C. 146-151.
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The author published theses in English “Consonant Clusters study
in acoustic and statistical data analysis to create effective e-learning

and teaching environment”®.

Personal contribution of the author.

The aim, tasks, analysis of the obtained results, as well as the defended
provisions and conclusions were formed and conducted jointly with Dr. Phil. Sci.
L.D. Radnaeva. Speaker selection, preparation of recordings, segmentation,
auditory, instrumental and statistical analyses of modification processes of vowels,
consonants and consonant combinations were carried out by the author personally.
The analysis of data on duration, frequency components of the analysed sound units
was carried out by the author personally. The results of the research were regularly
reported at the scientific postgraduate seminar "Phonetics and speech technologies™

by the author personally.
Structure and scope of the work.

The dissertation consists of an introduction, three chapters, a conclusion, a list
of used literature (including in other languages), dictionaries and other resources,
and appendices. The volume of the work is 172 pages, 77 figures and 38 tables. The

list of references amounts to 148 titles.

% Sun Bo "Consonant Clusters study in acoustic and statistic data analysis to create effective e-
learning and teaching environment Proceedings of International Conference "E-LEARNING,
METHODOLOGY, TECHNOLOGY, EVALUATION AND FUTURE TRENDS", September,
2021, Ulan-Baator, Mongolia.
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CHAPTER 1. THEORETICAL ASPECTS OF THE STUDY. SOUND
SYSTEMS OF RUSSIAN AND CHINESE LANGUAGES

The present study is carried out within the framework of general theoretical
ideas about language interaction. This paper deals with issues related to phonetic
processes arising from the interaction (contact) of differently structured languages,
in particular Russian and Chinese. Chapter 1 is devoted to the main problems and
terms necessary for the full disclosure of the research topic, and it presents the sound

systems of the contacting languages.
1.1. The theory of language contact

Questions of the theory of language contact are presented in the
works of G. Schuchardt (1950); L. V. Shcherba (1958, 1974); I. A.
Baudouin de Courtenay (1963), A. E. Karlinsky (1967); U. Weinreich
(1972); E. Haugen (1972); V. J. Rosenzweig (1972) and other linguists.
The concept of language contact is broadly understood as the interaction
and mutual influence of languages resulting from the contact of
collectives speaking these languages. Language contact is due to

geographical proximity and historical, ethnic and social ties.

Y. Weinreich was the first to introduce the term language contact
into wide scientific circulation. "Two or more languages are in contact
if they are used alternately by the same person™ (Weinreich 1979: 22).
Linguists put into the concept of language contact such interpretations
as: “contact of languages arising as a consequence of <...> linguistic
communication between human collectives speaking different
languages” (Akhmanova 2004: 535); “speech communication between
two collectives” (Rosenzweig 1972: 3); “mixing of languages”
(Schuchartd 1950); “mutual influence of languages” (Shcherba 1974:
60).
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L. V. Shcherba lists three categories of facts leading to language
contact: 1) borrowings <...> made by a given language from a foreign
language; 2) changes in a language that it (the language) owes to the
influence of a foreign language; 3) facts resulting from insufficient
acquisition of the language (Shcherba 1974: 60-74).

T. A. Bertagaev distinguishes two forms of language contacts: 1) distal -
carried out in conditions of monolingualism in the absence of close contact between
languages and realised only in borrowings; 2) proximal - carried out in conditions
of bilingualism and direct language contact, which may result in modification of one

of the languages (Bertagaev 1972: 83).

Y. A. Zhluktenko distinguishes two forms of language contact: natural, which
occurs during direct communication between speakers of different languages;
artificial, which occurs in a specially created environment for teaching a second
language (Zhluktenko 1974).

The study of language contact and language interaction is
developing in modern theoretical and applied science in the field of
sociology, psychology, sociolinguistics. A special section of science
has developed in linguistics - linguistic contactology (kroeolistics),
which studies the mechanisms of language contact. At the linguistic
level, the problems of language interaction affect all levels of language
from phonetics to stylistics.

The present work is related to the solution of the problem of changes
(modifications) of sound units as a result of contact and language interaction at the
phonetic level in the conditions of Russian-Chinese interference.

1.2. The concept of language interference

The term interference from Latin interferens, from inter — between + ferens —

carrying, transferring - denotes in linguistics the consequence of the influence of one

language on another, i.e. the application of the norms of one language in another in
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written and/or spoken speech. "Interference — interaction of language systems in
conditions of bilingualism, formed either by language contact or individual
acquisition of a non-native language; it is expressed in deviations from the norms
and systems of the second language under the influence of the native language" (Large
Encyclopaedic Dictionary 1998: 197).

The term interference was introduced into the linguistic literature by scientists
of the Prague Linguistic Circle (Trubetskoy 1987: 46). The term became widely
recognized after the publication of the monograph Language Contacts (Weinreich
1979).

According to Weinreich, "interference is the interaction of language systems
in conditions of bilingualism or multilingualism, caused by their structural
differences and manifested in deviation from the codified norms of the contacting
languages" (Weinreich 1997: 156).

B. Y. Rosenzweig defines interference as a violation by a bilingual (a person who
speaks two languages) of the rules of correlation of the contacting languages, which manifests
itself in his speech in deviation from the norm (Rosenzweig 1972: 28).

L. V. Shcherba writes indirectly about interference (without using this term) in the
article "To the Question of Bilingualism™ as a phenomenon that distorts a foreign language
under the influence of the speaker's native language (Shcherba 1974).

When languages are in contact, interference is manifested at all levels of
language: syntactic, lexical, grammatical, phonetic. Linguistics distinguishes
different types of interference: phonetic; grammatical; lexical and others.

This paper deals with phonetic interference.

1.3. Phonetic interference

Phonetic interference results from the interaction of sound systems. Phonetic
disorders in speech in a non-native language are a consequence of phonetic
interference (Lyubimova 1985: 7; Sun Bo 2022: 133-135).

Phonetic interference has two varieties:
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1) intralingual;

2) interlingual.

An example of intralingual interference is the Russian language. In this case,
intralingual interference involves the interaction of different types of Russian
national language: codified literary language, colloquial speech, territorial dialects,
professional speech and common speech (Bogdanova-Beglaryan 2001: 39).
Phonetic peculiarities of regional variants of the Russian language have been studied
and reflected in special works (Ignatkina 1982; Polyakova, Stern, Erofeeva 1998;

Bogdanova-Beglarian 2001).

Interlingual interference involves the phenomena of generation and
perception of speech in a non-native language "in the process of influence of two or
more contacting languages, manifested in deviations from the norm at all levels of
linguistic structure from phonetics to syntax™ (Bogdanova-Beglarian 2001: 46). An
example of interlingual interference is Russian-Chinese interference — the subject of

the present study.

It is known that phonetic interference has both positive and negative
effects on the contacting languages (Lyubimova 1988). Positive influence
is exerted in case of maximum articulatory-acoustic similarity of sound
realizations of the contacting languages, similar intonation structures,
accentuation, etc. The negative influence leads to the emergence of the

sound realizations of the contacting languages.

Negative influence leads to the emergence of accent, which means
pronunciation that reflects the sound features of a foreign language or adverb. The
concept of accent is directly related to phonetic interference. This term is commonly
used to refer to "a peculiar pronunciation that distinguishes a foreigner and consists
in the involuntary replacement of sounds of a foreign language with sounds of the

native language" (Akhmanova 2004: 39).
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1.4. Phonological and phonetic approaches to the study of interference

The analysis of sound units under conditions of phonetic interference includes
the following approaches: phonological (functional) and phonetic (articulatory,

acoustic and perceptual aspects) (Bondarko et al. 2004: 5).

From the phonological (functional) point of view, interference is the result of
interaction between the phonetic systems of the contacting languages at both
segmental and suprasegmental levels. At the segmental level, interference is caused
by differences in the composition of segmental sound units, as well as in their
distribution; differences in the functional nature of the syllable and differential
features. At the suprasegmental level, phonetic interference manifests itself in the
realisation of verbal stress and peculiarities of melodic design of speech of the

contacting languages.

From the phonetic point of view, interference is the result of the peculiarities
of the sound design of speech in the non-native language, which indicates that
"Iinterference occurs in speech at the level of realisation of the phonological
component of the language” (Lyubimova 1988: 10). The phonetic approach

considers three aspects: articulatory, acoustic and perceptual.

The articulatory approach to speech analysis is defined by the notion of
articulatory base, which is understood as "a set of movements and positions of the
pronunciation organs habitual for a given language™ (Zinder 1979: 80). According
to A. I. Thompson's definition, "the totality of these physiological conditions of a
given language, adverb, etc. is called its articulatory base and is recognized from

comparison with other languages, adverbs, etc." (Thompson 1904: 211: 211).

(Thompson 1904: 214). Articulation of sounds in a non-native language "is carried
out on the basis of skills formed by the primary system or skills incorrectly formed

in the process of mastering the secondary system™ (Lyubimova 1988: 14).
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The primary sound system is understood as the system of the bilingual's native
language, while the secondary system is understood as the system of a non-native,
second or learnt language.

The study of the articulatory aspect of Russian-Chinese phonetic interference is
reflected in a number of modern works (Zhao Zouying 1987; Li Hui Ying 1999;
Vasilyeva, Tananayko 2004; Zhao Zhe 2017; Tananayko 2018).

The acoustic approach contributes to the study of erroneous
realisations of secondary system sound units registered during auditory
analysis in the course of acoustic - oscillographic and spectral analyses.
Examples of acoustic analysis of speech for the author were the following
works: Fant 1964; Kuznetsov 1997; Skrelin 1999; Chang Ching-Gwo
1999; Logasheva 2006; Evdokimova 2014; Tananaiko 2018. The acoustic
aspect of Russian-Chinese phonetic interference is reflected in the
author's works: (Sun Bo 2018: 207-210, Sun Bo 2019: 196-197, Sun Bo
2022: 133-135.).

The analysis of interfered speech from the point of view of speech perception
(perceptual aspect) demonstrates the steady influence of the primary sound system
on the perception of the non-native language at the auditory level, which negatively
affects the articulation of the learnt language. N. S. Trubetskoy believes that when
perceiving foreign language speech, “the sounds of a foreign language receive a
wrong interpretation in our minds, since they are passed through the ‘phonological
sieve' of our native language" (Trubetskoy 1960: 59). The universal and specific
mechanisms of manifestation of the 'phonological sieve' are confirmed in phonetic
analyses of interfered speech on the material of different contacting languages
(Lyubimova 1985; Interference of sound systems 1987). A number of experimental
phonetic works have been devoted to the study of the perceptual aspect of phonetic
interference (Bondarko 1981; Lyubimova 1988; Kasymova 1991; Stern 1992;
Chang Ching-Gwo 1999; Shatokhina 2007; Zhu Zhihao 2020).
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The present study presents a comprehensive approach (functional and
phonetic) to the analysis of modifications of Russian vowels and consonants in the

realisation of native speakers of Chinese.
1.5. Modification of phonemes in speech flow — the object of research

In phonetics we know the notion that there is a big difference between a sound
or word uttered separately and in the stream of speech (Bondarko 1998). Single-
word utterances and words consisting of a single phoneme are negligible or they
occur in rare situations (Zinder 1979). As a rule, continuous sound sequences
realised in the flow of connected speech are encountered in reality. Their perception
and pronunciation seems to be a difficult task for foreigners mastering the

pronunciation of any language, including Russian.

The continuous flow of connected speech is a complex articulatory, acoustic
and functional picture, which can be characterised by the phenomenon 'modification’
from Latin modificatio 'modification' (Ushakov 2008). According to different
sources, the synonyms of this term include the words: change, transformation,

variety, variation, variant and others.

Here it is appropriate to note the difference between two concepts related to

changes of sounds in the flow of speech: modification and alternation.

Phoneme modification is the variation of phoneme allophones depending, first

of all, on the phonetic conditions in which phonemes appear in the flow of speech.

Alternation is connected with changes of sounds within the same morpheme.
Phoneme alternation is a variation of the morpheme expression plan, which may be
associated with the transmission of certain meanings. Being a grammatical means,

alternations cover the whole system of declension, conjugation and word formation.
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Individual sounds can be alternated in a morpheme [d]-t] npyoor — npyo; mpyoer —
mpyo; cyoul -cy0;; combinations of sounds: [p]-[pl] konume — konnio; xpanuws —
xpanuio; sound with zero [o]-[@] con — cna; pom — pma; 106 — 16a; 10 —1woa. When

the grammatical property of a word or word-form changes, the place of verbal stress

changes: o616 — mobuws; cocna — cocné — cocuam. The alternation [o]-[a] can

participate in expressing the opposition of singular and plural: oom—ooma— oomy;
00Ma — O0OMO8 — OOMAM.

L. R. Zinder defines the listed modifications as allophonic variation
conditioned by combinatorial and positional conditions in which a phoneme may
appear in a given language (Zinder 1979: 218).

Combinatorial allophones arise in the flow of speech due to the interaction,
mutual influence of neighbouring phonemes. The phenomenon of superimposition
of articulation characteristic of one sound on the articulation of neighbouring sounds
is called co-articulation (from Latin co - 'c, together' + co-articulation), first
presented in the work of Menzerath and Lacerda (Menzerath, Lacerda 1933).

Two varieties of coarticulation are distinguished: 1) accommodation (from
Latin ‘accommodatio’' - accommodation - ‘adaptation’) - adaptation of neighbouring
consonant and vowel phonemes to each other; 2) assimilation (from Latin
‘assimilatio’ - 'assimilation') - assimilation of neighbouring sounds (two vowels or
two consonants).

An example of accommodation in Russian is labialisation (from Latin labialis
- lip, ogublenie) - a phenomenon of modification in which the lips bulge forward
and take the form of a round hole, which leads to an increase in the front part of the
resonator. Labialisation of consonants is observed in the position in front of the
voiced vowels: mym, nyna, pyka, 6ycel, nouw, n0ck, popma, kous. Labialisation
acoustically attenuates the intensity, reduces the noise components of consonants,

and lowers the F1 and F2 frequencies of vowels (Fant 1964).
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Another example of accommodation is nasalisation (from Latin nasus - nose,
from French nasal - nasal) — a phenomenon of modification, in which the sound
acquires a nasal timbre, caused by the lowering of the palatine curtain and the escape
of air simultaneously through the mouth and nose Vowels and consonants in the
vicinity of nasal sounds are subject to nasalisation ¢panmux, 6anm, oobman, éanna,
Hauia, 30Hm.

As a result of accommodation in the position after soft consonants, vowels

acquire diphthongoid character: ['a, 'u, ‘o, 'e]: mama, mavux, mwons, Owona, 1én, néc,

Jlec, membw.
An example of consonant assimilation in Russian is the pronunciation of the

combinations: [tl], [dl]: omaem, mnenue, amnac, ceono, onamns, Onuna,

npeonodxcenue, npeoioz, yorunenue. Conjunctive explosive consonants are realised
without a characteristic explosion and acquire an alveolar character under the

influence of the subsequent slit [1].

Another example of assimilation is the pronunciation of combinations [bm],

[dn], [tn]: o6marn, 0obmep, Ono, 00Ha, 80OHbIL, NOOHOC, AEMHBLLL, YEMHDBLIL, 3a6EeMHbLLL

in the realisation of which the lip and forelingual explosion of the forelingual
consonant is replaced by a faucal explosion (from Latin faux 'throat’) arising from
the lowering of the palatine curtain.

As a result of assimilation, unpaired deaf consonants in the position before the
following voiced consonants become voiced. This phenomenon is observed at the
junction of words pronounced without pauses: korey 6yoem, 1yu 6yoem, yex 6yoem.

The phenomenon of accommodation and assimilation can be progressive, if
the preceding sound affects the subsequent sound following it, and regressive, in the
case when the next sound affects the preceding one.

Positional allophones are realized under the condition that allophonic
variation depends:

1) on the position of the phoneme in relation to the accent.
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For the Russian language, an important factor influencing the modification of
sounds is verbal stress. The main function of verbal stress is "to unite the sounds that
form the appearance of a word" (Zinder 1979:248). Word stress emphasises a

syllable in a word form ((pyxa, mponiinka, 3a660) or combines several words into
one phonetic whole (na 6épee, 3G copooom, noo eopy) (Bondarko 1998:217). Word

stress can be free (stress on any syllable) and bound (stress on a specific syllable).
Bound stress can be fixed, having a single permanent place (sémep, eémpeno,
sempenviil).

The change in the place of word stress is due to the alternation of
phonemes within a morpheme. One and the same morpheme in different word
forms of the same lexeme can be stressed and unstressed, and can have stress
on different syllables. From the point of view of morphological structure of a
word we distinguish between mobile and fixed stress'®. Mobility means that
within the morphological paradigm the stress in different word forms can be
either on the base or on the ending, which serves as a means of distinguishing
grammatical forms (oxua -okud; pyxd-pyxy; pyxu-pykamu;, 20poo, 2opood,
20p000801).

Multi-syllable words have a major and a minor stress

(0se,naoyamumemposwvrir). A distinction is made between stressed and

unstressed syllables. Any syllable in a word can be stressed. All unstressed
syllables are subject to qualitative and quantitative reduction. Depending on
the stress, the quality and duration of the vowel are modified.

The properties of unstressed vowels depend on their position in relation
to the stressed vowel — pre-stressed and over-stressed (Bondarko 1998: 220).
The properties of verbal accent can vary when the accent-rhythmic structure of a

word in an utterance or in the whole text is formalised.

100 http://old.bigenc.ru/linguistics/text/4215511
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A distinction is made between the first and second pre-stressed syllables, the
first and second over-stressed syllables. Non-accented allophones of vowel
phonemes undergo qualitative and quantitative reduction in the flow of speech. In

the word xapanoaw [kerandaf] in the first prefinal syllable there is a positional

allophone [a] of the first degree of reduction; in the second prefinal syllable there is

an allophone [p] of the second degree of reduction. The degree of reduction depends
on the quality of the vowel and its position in relation to the stress (Verbitskaya,
Ignatkina 1993: 10). The further away from the stressed syllable the vowel is
located, the stronger is its reduction. Phonemes undergo various modifications
(variation) in the flow of speech, being realised in different allophones. All
unaccented allophones of vowel phonemes undergo qualitative and quantitative
reduction in the flow of speech.

2) from the position of the phoneme in the word-form: the absolute beginning
of the word, the absolute end of the word before the pause. The second prefinal
vowel in the absolute beginning does not differ in its properties from the second
prefinal vowel in the position after a consonant (Bondarko 1998) - cf. the phoneme
/ol in the words worked - worked. The backward vowel in the absolute end differs
from the backward vowel before the consonant — cf. poza — pozam.

Combinatorial and positional variation of phonemes in the speech stream
demonstrates the variety of modified sounds, when analysing which it is necessary
to take into account full and incomplete styles of pronunciation (Bondarko et al.
1974, Shcherba 1974, Zinder 1979).

L. V. Shcherba first wrote about phonetic style in Russian in 1915 in his article ‘About
different styles of pronunciation and about the ideal phonetic composition of words’. In his
works L. V. Shcherba emphasised the importance of ‘keeping in mind the differences in the
degree of clarity and distinctness of our speech’ (Shcherba 1974).

There are different types of speech: monologic — dialogic, prepared —
spontaneous, thorough — casual. The type of utterance can be complete and

incomplete. In ordinary speech, the complete type of utterance is never found
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(Shcherba 1974). ‘The type of speech is very important for creating the phonetic
appearance of an utterance’ (Bondarko 1998: 258). Depending on the conditions of
communication, a pronunciation style is formed: official, neutral, conversational.
The present paper considers the neutral style of speech of incomplete type of
pronunciation realised in the process of unprepared reading of the text.

The literature names probable reasons contributing to the appearance of
phonetic modifications in the flow of connected speech, including those depending
on the style and type of speech (Zinder 1979; Phonetics of spontaneous speech 1988;
Bondarko 1998):

1. accentuation;

2. general weakening of articulation;

3. pace of speech;

4. style and type of speech;

5. frequency of word usage;

6. individual vocal and age characteristics of the speakers;

7. emotional state and other.

At the acoustic level, modifications of vowels and consonants are reflected in
changes in: 1) formant structure; 2) duration; 3) intensity; 4) noise and tone
components (Fant 1964; Derkach et al. 1983; Kuznetsov 1997; Skrelin 1999;
Evdokimova 2014).

The modifications that vowels and consonants undergo in modern Russian
literary language, as well as alternations have detailed scientific descriptions
(Russian colloquial speech 1973; Matusevich 1976; Zinder 1979; Bondarko 1979;
Zemskaya 1979; Avanesov 1984; Phonetics of spontaneous speech 1988; Kuznetsov
1997; Reformatsky 1997; Bogdanova-Beglarian 2001; Popov 2014).

The paper then considers the main points characterising the sound systems

and modification processes of the contacting languages: Russian and Chinese.
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1.6. The sound system of the Russian language

The sound system of the Russian literary language has 42 phonemes,

including the vowel system (six vowel phonemes: /i, i, u, e, a, of) and the consonant
system (thirty-six consonant phonemes: /p, p/, b, b, m, mJ, f, fi, v, v, t, ¥, d, d), n,
n,cls, 8,z 7, 8,100 kK, g, g, x, ¥) (Shcherba 1983: 37; Bondarko
1998: 22-46; Popov 2014: 45-46)' .

1.6.1. The system of Russian vowels and their modification in speech
Phonologically essential (differential) features of vowel phonemes are: 1)

vowel rise, 2) vowel row, 3) labialized — not labialized (labialization).
Table 1 demonstrates the vowel phonemes of the Russian language.

Table 1 — Russian vowel system *2

Row
Rise front central back
high 1 i u
medium e o
low a

Vowel rise determines the degree of open-closed articulation of the vowel and
the degree of vertical elevation of the tongue body. There are three degrees of
elevation: high, medium and low.

The vowel row determines the degree of advancement of the tongue body
horizontally. Vowels are distinguished according to their belonging to a row: front,

central, back rows (Verbitskaya, Ignatkina 1993: 5); or front /i/, /e/ and non-front

Iil, Ial, lol, lu/ rows (Popov 2014: 69).

1 In the theoretical part of the work the transcription adopted by the International Phonetic
Association is used. Further in the practical part of the work, the Russian alphabet is used for the
convenience of presentation

2 The system of Russian vowels presented by authors L. A. Verbitskaya, L. V. Ignatkina in
Practical Phonetics of the Russian Language. SPb., 1993. - P.5. Vowel phonemes are labelled with
the signs of the International Phonetic Alphabet.
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According to the participation of the lips in the articulation of the vowel, the
labial and not labial vowel phonemes are distinguished. L. V. Bondarko gives the

following characteristic of vowel phonemes: /i, i, u, e, a, o/ (Bondarko 1998: 25).
/a/ — low, back, not labial

/ol — medium rise, back, labial;

/u/ — high, back, labial;

/el — mid-rise, front, not labial;

/il — high, front, not labial;

/il — high, heterogeneous in the row (at the beginning of articulation — non-

front, at the end — front), not labial.

The vowel phonemes presented above according to the differential features
essential for distinguishing phonemes (rise, row, labialization) are subject to
modifications in speech — allophonic variation. The phoneme /a/ is realized in
allophones [a], [»] — reduced vowels of higher rise in the first and second
prepositional syllables. The phonemes /i/, /i/, /u/ are realized in allophones of lower

rise in unaccented position, as compared to accented allophones.

Allophones of vowel phonemes are also modified by features that are not

differentiated (Popov 2014: 97):

1) by duration (unaccented vowels are always realized more briefly than the
accented ones);

2) by the degree of heterogeneity (monophthongs and diphthongoids);

3) by the work of the palatine curtain (non-nasalized - nasalized);

4) by intensity (the allophone at the beginning of the word-form is pronounced
stronger than at the end of the word-form);

5) according to the degree of muscle tension (unaccented vowels are

pronounced with less muscle tension than stressed vowels).
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L. V. Bondarko singles out features characterizing the modification of

phonemes in the conditions of reading a coherent Russian text:

1) the rhythmic structure of the word is rearranged due to changes in the
properties of the unstressed vowels;

2) the degree of reduction of the unstressed vowel in the text is always greater than in
the pronunciation of an individual word in the pronunciation of a single word,;

3) stressed vowels become more closed, which leads to a change in the vowel itself;

4) the unstressed allophone of the not labial phoneme in the position before an
unstressed labial allophone is realized in the labial variant;

5) in connected speech there is a restructuring of pronunciation programmes,
which is reflected in the acoustic characteristics of sounds (Bondarko 1998:261-
267).

The vowel /a/ and its modifications in speech
When articulating /a/, the tip of the tongue touches the lower teeth, the back

of the tongue is slightly raised. The front part of the back of the tongue is lowered
and a small depression is formed in it. The lips are passive.

In the position after soft consonants and /j/, the vowel /a/ is realized in

allophones with an i-shaped sound at the beginning of the sound and is pronounced

from closed to more open vowel ['a]: ps0, mama, manyme.

In the position between the soft consonants at the beginning and at the end of
the vowel there is an i-shaped sound. The vowel is realized in a heterogeneous

allophone ['a’] in the words: 65136, 6436, c0b, 05051, name.
In the position before soft consonants the vowel /a/ is realized in allophones
with i-shaped sound at the end of sound [a '] in words: daii, raii, maii, mpoeaii.

The vowel /o/ and its modifications in speech
When articulating /o/, the lips are rounded and stretched forward, the tongue
is slightly pushed back.
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In the position after soft consonants and /j/ the vowel /o/ has an i-shaped sound

at the beginning of the sound and is realized in the heterogeneous allophone ['o] in
the words: néc, néc, @éoop, 1én.

In the position between soft consonants at the beginning and at the end of the
vowel there is an i-shaped sound at the beginning and at the end of the vowel sound and
is realized in the heterogeneous allophone ['o'] in the words: méms, 7é0, JIéns, JIéna.

In position before soft consonants and /j/ the vowel /o/ is realised in allophones

with i-shaped sound at the end of the sound [o'] in words: 606, porb, Honwb, KOpb, 020H®.

The vowel /u/ and its modification in speech
When articulating the pronunciation of /u/ the tongue is pulled back, the back

part of the back of the tongue is raised to the soft palate, the lips are rounded and
stretched forward, the tip of the tongue is at the lower teeth.

In the position after soft consonants and /j/ the vowel /u/ is realized in
allophones with i-shaped sound at the beginning of sound and is pronounced as ['u]

in words: orona, crooa, Jlrwoa, FOpa, woichulii.
In the position between soft consonants at the beginning and at the end of the
vowel there is an i-shaped sound at the beginning and at the end of the vowel sound and

is realized in the nonnative allophone [u'] in the words: 00w, mronw, Hiopa, uyme.
In the position before soft consonants and /j/ the vowel /u/ is realized in
allophones with i-shaped sound at the end of the sound [u'] in the words: Pycs,

nycms, JHCymo, Nymb.

The vowel /e/ and its modification in speech

When pronouncing /e/ the tongue is pushed forward, the middle back of the
tongue is raised to the hard palate. The tip of the tongue is near the lower teeth.

In the position after soft consonants and /j/ the vowel /e/ is realized in

allophones with an i-shaped sound at the beginning of the sound and is pronounced

as ['e] in words: nem, en, cen, men, npueem, kapema, deno, Hepha, necks.
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In the position between soft consonants at the beginning and at the end of the
vowel /e/ there is an i-shaped sound at the beginning and at the end of the vowel
sound and is realized in the non-uniform allophone ['e'] in the words: demu, cenu,
peKu, seKku, menu, Mmedb, ommenn, mehv, iensb. IN position before soft consonants and

/jl the vowel /e/ is realized in allophones with i-shaped sound at the end of the sound

[e'] in words: omenw, wepcmo, modenw.

The vowel /i/ and its modification in speech

At pronunciation of /i/ the tongue is noticeably advanced, the edges of the

tongue are pressed to the lateral teeth. The tip of the tongue rests on the lower teeth.

The lips are stretched.

The main allophone of the vowel is the vowel realized in isolated
pronunciation and in position after soft consonants in words: u, muxuui, Jluza, /[uma,

suwrs, munwiil, kuro. In position before hard consonants the vowel /i/ is realized in

a slightly pushed back allophone in the words: usa, upuc, umoe, uxpa, umoe. The
middle back of the tongue is pushed backwards. Acoustically, there is a lowering of

the second formant on the vowel-consonant boundary (Bondarko 1998:113).

In the position after soft consonants and before soft consonants, the quality of
the vowel does not change and corresponds to the basic allophone of the vowel, with
the consonants adapting to the articulation of the vowel, for example, in the words:
aunust, Jluoust, cCunvHwlil, 2upst.

In position after hard consonants before a pause, the vowel /i/ is accompanied

by a glottal bow [?], e.g.: Bom u on [vot ? i 0on].

The vowel /i/ and its modifications in speech
When pronouncing /i/, the tongue is slightly pushed backwards. The

front part of the back of the tongue is raised to the hard palate, and the

middle and back part to the soft palate. The tip of the tongue is pulled



34

back. The lips are slightly open. Pronunciation of the main vowel

allophone /i/ is characterized by a pronounced diphthongoid13 character
[i'] in the position of the open syllable under stress in the words: wmur,
mul, Mupsl, 0apwi, napul, 2opsl, 103et. 1he articulation of /i/ begins with

a non-front vowel and ends with a front vowel. Non-front articulation is
characteristic only for the beginning of the vowel.

In position before soft consonants the vowel /i/ also has an i-shaped element
in words: Nbllb, PblMb, PbICh, ObLIL, HbIMb, 8bIMb, ObIHb, MbIIND.

The vowel /i/ is modified and acquires a more anterior character of articulation

in position after forelingual consonants and an labial character after lip consonants.

The vowel /i/ loses diphthongoidity and shortens in duration in the non-

accented position in words: napet, ranet, aynet, pyrsl, parol, gapul, Yapoi.

1.6.2. The system of Russian consonants and their modification in speech

All consonants are divided according to phonologically essential (differential)
features:

1. place of obstruction (active speech organ) — according to this feature
consonants are divided into labial /p, p’, b, b/, m, my, f, fi, v, v//, forelingual /t, ¢, d,
d,n, 0, c, s, 9,z 7,9, 1, 1, r, v/, mediolingual /j/, backlingual /k, I, g, g}, x, x/;

2. type of obstruction — according to this feature consonants are divided into:
occlusive /p, p, b, b, m, mi/t, ¥, d, d, n, 0, ¢, &, k, K, g, g, slit /f, £, v, v, x, X/,

constrictive /r, ¥/, affricates /c, &/; In consonant formation one or two focuses may

13 Diphthongoid from the word diphthongoid. Diphthongoid - from Greek twice, twice +
voice, sound - are vowels that sound heterogeneous. Diphthongoids begin and end with a short
prism of another vowel, usually close in articulation; they are characterized by sliding articulation,
but the degree of sliding in them is much weaker compared to diphthongs. Diphthongoids belong
to the group of monophthongs.
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occur. This feature divides two pairs of consonants: /s/ — /§/ and /z/ — /Z/ into single-
focus and double-focus consonants;

3. behaviour of vocal cords — according to this feature consonants are characterized
as voiced /b, b,v, vid, d), z, 7, g, g/ and voiceless /p, p), £, , t, ¥, s, 8, k, kI/;

4. position of the middle back of the tongue in relation to the hard palate —
according to this feature consonants are divided into hard /p, b, m, £, v, t, d, n, s, z,
1, 1, k, g, x/ and soft /p, b, mJ, £, v, ¥, d), 0, &, Z}, I, ¥, K, g}, X/,

5. position of the soft palate when articulating a consonant — when the soft
palate is lowered, nasal consonants are formed /m, mJ, n, n//, when raised — non-
nasal (mouth) consonants /p, p, b, b, f, f, v, v, t, 6, d, d), ¢, &, s, 8}, z, 2, 8, 1, I 1,
v,k K, g, g, x, X,

The acoustic feature that separates consonants is the role of noise components
in the sound spectrum. According to this feature, consonants are divided into noisy
consonants and sonants. Table 2 shows a schematic representation of the system of

consonant phonemes in the Russian language.

Table 2 — Consonant system of the Russian literary language*

Place of obstruction _ Forelingual Medio _
Labial i . Backlingual

Type of obstruction Single-focus | Dual-focus | lingual

Plosive ppbb tddd kKgg

Noise Affricates c o
Constrictive fivv sslzz § 87 (Y) X X
Plosive m m! nn
Sonants | Approximant 1D j
Trill ry

Commentary on the table: The table shows the disappearing phoneme in parentheses

/7).

“ The system of consonant phonemes presented in M. B. Popov's work Phonetics of the
Modern Russian Language. SPb., 2014. — C. 76. Consonant phonemes are labelled with the
symbols of the International Phonetic Alphabet.
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General phonetics gives a classical idea of the three-phase articulation of any
sound. Articulation consists of excursion (plosion) — the transition of the
pronunciation organs from a resting state to a position characteristic of the
articulation of a particular sound, of exposition, which corresponds to this position,
and of recursion (plosion) — the return to a resting state (Zinder 1979: 219).
Exposition fixes the place of obstruction of the consonant. Depending on whether
the third phase of articulation, recursion, is realized, three types of consonants are
distinguished: plosive consonants, accompanied by a sharp opening of the bow;
affricates, when articulating which the bow smoothly passes into a slit; implosive
consonants, when realizing which there is no third phase of articulation, recursion.

Combinatory modification of consonants is manifested in their
neighbourhood with vowels. The greatest influence on consonants is exerted by
vowels following consonants in syllables like CV, CCV (Bondarko 1998:117).
Under the influence of labial vowels, consonants are articulated with rounded and
extended lips in words: cyo, mym, ayk, eyn; cmyn, 36yK, mKHYMb.

Combinations of two or more consonants are divided into homorganic and
heterogeneous combinations. Homorganic combinations are formed by the work of

the same active speech organ — lips or tongue bm, b/m/, tn, dn, tn/, d’n’. As a result

of coarticulation, a nasal explosion is realized instead of a mouth explosion in the
words: obmern, obmarn, obmame, namuuyda, OHO, OOHANCObLL, NOOHAMb, OHEEHUK,
OMHAMSG..

In homorganic combinations (explosivetlateral slit) tl, dl the bow of the
explosive consonant opens into a lateral slit in the words: amrem, omaaoumy,
omaém, OnuHa, npeodnoe, NPedlodiceHue.

Heterogeneous combinations of consonants are formed by the work of
different active organs of speech: lips and the front part of the tongue bn, tn, kn in
WOde: 06H06(Z, O6HuHCK, OMHOCUMb, INHOC, OKHO, CYKHO.

Positional modifications of consonants are manifested in strong aspiration in

the position of the absolute end of the word in deaf explosive consonants in the
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words: kom, pom, cmok, woxk, 106, cmoan. Sonants in the position of the absolute
end of the word after deaf consonants are deafened in the words: memp, gpemp,

OUHOKIb, BONIb, CHEKMAKIIb.

Positional modifications of voiceless consonants are manifested in the
position after all vowels, in the process of which a partial voicing of consonants is
observed, manifesting itself in a voiced bow in voiceless consonants and in a voiced

slit phase in constrictive consonants (Bondarko 1998:121).
1.6.3. Russian syllable structure

In Russian, a syllable is understood as a minimal pronunciation unit of the
language containing a vowel, one or more consonants that precede or follow it. A

vowel, which is the top of a syllable, can separately represent a syllable.

L. V. Bondarko writes about four types of syllables (Bondarko 1998:189).
The following syllables are distinguished: open (ending with a vowel) in words: wmet,
ece, mpu, 06a, 21cdy; closed (ending with one or more consonants) in words: ux, puck,
pom6; covered (beginning with one or more consonants) in words: met, cmpems,

scmpeua; uncovered (beginning with vowels) in words: ou, acmp, uen.

According to L.V. Bondarko's syllable theory, confirmed by experimental
data, ‘the Russian language is characterised by a tendency to form an open syllable;
the sounds forming one syllable are characterised by greater connectedness,
interdependence than the sounds included in different syllables’ (Bondarko 1977:
129). The frequency characteristics of syllables in Russian speech show that the most
frequent syllables are CV and CVC — 54, 34 % and 14.06 %; the least frequent
syllables are V — 8.5 % and VC — 1.56 %, respectively. The remaining syllables
containing complex sequences of consonant phonemes CVCC, CCV, CCVC,
CCCV, CCCV, CCVCC are few in number, totalling about 20%. CCCV, CCCCV,

VCCC are the most complex. CCCV — 84 cases in words: ebiusu, wmpux,
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scnomnums, cmpanuya; CCVCCV — 21 cases in words: e3250, e30pemuyms; VCCC
— 30 cases in words: Opck, Bumebck, Hesenvck, cnexkmp, mexcm; VCCC — 9 cases

in words: cocyoapcme, seoomcms, npocmpancme (Bondarko 1998: 249).

Syllables with complex sequences of consonants from two to four represent
the greatest difficulty for native Chinese speakers learning the pronunciation of
Russian, as the Chinese language is not characterised by a cluster of consonants. The
peculiarities of the Chinese language system are noted in the author's work> The
study of modifications of Russian consonants in complex syllables and their
realisation by Chinese speakers is one of the tasks of the present study Phonetic
modifications of Russian vowels and consonants correlate with the idea of normative
pronunciation, exemplary pronunciation with observance of all pronunciation norms
and (modifications of sounds - author's addition) (Bondarko 1998: 249). In a general
sense, pronunciation norm, as well as language norm in general, "is a set of
phenomena authorised by the language system, reflected and fixed in the speech of
native speakers and being obligatory for all speakers of the literary language in a
certain period of time" (Verbitskaya 2001:15).

Perfect command of language is connected with the concept of orthoepic
norm. The term 'orthoepia’ (from Greek orthos — straight, correct and epos — speech)
is a set of rules of oral speech, ensuring the unity of its sound design in accordance
with the norms of the national language (Avanesov 1984:13). Mastering the
orthoepic norm of the language is the goal of students learning Russian as a foreign
language. Violation of orthoepic norms leads to pronunciation errors, the
consideration of which involves issues of interference, phonetic interference in

particular.

15 Sun Bo Peculiarities of the sound system of the modern Chinese language. Acoustic aspect
/I Kazan: 1zd-vo Kazanskaya nauka. — Ne12. — C. 207-210.
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1.7 Chinese literary language and Chinese dialects

This section is based on the author's work?®. The Chinese language belongs to
the Sino-Tibetan (Sino-Tibetan) language family. The Chinese language belongs to
the Sino-Tibetan (Sino-Tibetan) language family. Chinese is spoken by 90 per cent
of the Chinese population. The population of China is 1,394,102,197 people
(2018)". The Chinese language is also spoken in Cambodia, Indonesia, Laos,
Vietnam, Myanmar, Malaysia, Thailand, Singapore, as well as Taiwan, Macau and

Hong Kong.

The term "Han yu" is defined in the Big Dictionary of the Chinese

Language as "the language of the Han nationality"”, the main language in

China. The literary language of modern Chinese is Putonghua (Chinese IR

IERVER Z®EIE". Mandarin is the norm of Chinese literary language.

Putonghua's phonetics and vocabulary are based on the pronunciation norm
of the Beijing dialect. Putonghua grammar corresponds to the norms

enshrined in the literary works of modern Chinese — baihua.

Thus, the expression "Chinese language” in Russian denotes the word
Putonghua. Mandarin has been standardized and brought to a single norm to
facilitate communication in various regions of China and its use is
recommended in official documents and educational institutions. In different
regions of China, along with Mandarin, different dialects of Chinese are used,
which functionally and linguistically meet the criteria of a full-fledged language,

such as Dalian, Cantonese, Cantonese, Kunming, Xi‘an, Shanghai and other dialects.

16 Sun Bo Peculiarities of the sound system of the modern Chinese language. Acoustic aspect // Kazan: lzdvo
Kazanskaya nauka. - 2018.- Ne12. - C. 207-210
17 https://zhidao.baidu.com/question/1964412659330037420/answer/3140816246.html
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In China, seven dialect groups are traditionally distinguished: the Bei, Gan,
Xiang, Wu, Yue, Min, and Hakka groups. Figure 1 shows the distribution of Chinese

dialects on a map.

XaKKa. TPYIIIBL 0311 "/\C%/ gl
KO3« HaHIIOHaHBHBIﬁ SA3BIK« y {
Figure 1. — Map of Chinese language dialects

The groups differ in phonetics, vocabulary and grammar. In fact, the
diversity of dialects creates significant language barriers to communication

between people from different regions in the country.

At the same time, the different dialects cause a variety of pronunciation errors
in Chinese non-native speakers, which increases the degree of difficulty in teaching.
For example, Russian pronunciation, as it is obvious that both Russian and Chinese
teachers do not know all dialects and do not know all phonetic features of each
dialect.

1.7.1. The sound system of the Chinese language

This section is based on the works of well-known researchers in Chinese

linguistics (Zhao Yuanzhen 1968; Wang Tianchang 1974; Speshnev 1980; 2015;
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Zhou Tongchun 2003; Chaofen Sun 2006; Ding Chongming 2012; Jiang Liping
2013; Shao Jingming 2016 and the author's work 28,

Chinese belongs to tonal syllabic languages, which have a wide distribution
in different parts of the world in China, Southeast Asia, West Africa and Latin
America (Krylov 2009). The Chinese sound system differs significantly from
Russian, both in sound composition and in the organization of the syllabic structure
of the language. In syllabic tonal languages Chinese, Vietnamese, Thai, Burmese
and others there is no word stress. Each syllable of a word is equal to a morpheme.

Syllables of the same sound composition but with different tones are different words:

{9ma mother, Ffma bast fibore, Emi horse, ZZma scold. The Chinese language

uses hieroglyphic writing, but in addition there is a system of recording sounds using
Latin letters, pinyin, which was adopted in the mid-twentieth century. Figure 2

demonstrates the Pinytin system of recording the sounds of Chinese.
¥ NMUHBUHD
b p|m|f|d| ¢t | n |}

g  kilh|)|q|'x |zh ch ai el | ui a0 ou  iu | ie e er

sh r 2z ¢c s y w an en in un Un ang eng ing ong

Figure 2 — Pinyin is a system of recordings of Chinese language sounds

In this paper, the description of the sound system is based on Mandarin
Chinese.

The Chinese sound system consists of 23 initials: b, p, m, f, d, t t

n, I, g0 k h J a9 x, zh, ch, sh, r, z ¢ s vy, w

18 peculiarities of the sound system of the modern Chinese language. Acoustic aspect //

Kazan: 1zdvo Kazanskaya nauka. — 2018. — Ne12. — C. 207-210.
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24 finals:a, o, e i, u, u, 4, ai, ei, ui, ao, ou, iu, Ie, fe,
an,en, in, un, uniin, ang, eng, ing, ongand 4 tones®®

All finals are divided into 4 groups:

[EEN

.simple (EB8JH}) :a, o, e, i, u, i
.compound (E8JF) :ai, ei, ui, ao, ou, iu, ie, ie
. special (3F5K): er

4. nose finials (£&8)

w DN

1) finals with a front nasal (BU£&J&E) :an, en, in, un, iin

2) finals with a back nasal ([F28J&) :ang, eng, ing, ong

Finals are categorised:
. by row (front - back - mixed row);

. by degree of lift (lower - middle - upper lift);

. by the presence or absence of labialisation (unlabialised vs.
labialised);

er,

Simple finals include monophthongs, complex and nasal finals include

diphthongs and triphthongs.

Initials (consonants) are classified according to differential features: place of

formation, method of formation. According to the acoustic sign of the ratio of noise

and tone, initialisms are divided into noisy and sonants.

According to the manner of the place of formation consonants are divided into
lip (p, p", f, m), anterolingual (t, t" ts, ts", s, n, L s, T8", s (2), 4, (t¢), (te"), (¢),

midlingual (j ) and posterior lingual (k, k", x, n). According to the manner of

19 According to the Hanyu pinyin website. http:/yunmu.hanyupinyin.cn
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production consonants are divided into noisy (p, p", f, t, t" ts, ts", s, L, s, Ts", s
(2), 1 (tg), (te"), (¢), (k, k", x) and sonants (m, n, 1, 3, j, n).

Noisy are classified as bowed (p, p", t, t", ts, ts", s, Ts", tg), (t¢ "), k, k") and
slotted (f, s, s (2), (¢), x). Consonants are divided into plosive (p, p", t, t", k, k") and
affricates (ts, ts", s, Ts", (tg), (tgM).

Table 3 shows the consonant system of Chinese.

Table 3 — Consonant system of Chinese literary language?

Forelingual
Place of obstruction . Alveo- | Medium | Backlin
Type of obstruction Labial | Alveo- | Retro- alveolar | lingual | gual
palatal | flexed
-palatal
Plosin_a (vyithout p t K
aspiration)
Plosive (with h h h
L t k
r??J aspiration) P
Noi n::ti Affricates .
Y | ve (without ts ts (t¢)
aspiration)
Affricates (with h =h h
S t
aspiration) s te (te?)
Constrictive f s s () (¢)
Plosive m n
Sonants — -
Constrictive 1 1 i

Commentary to the table: Consonants are labelled with the characters of the

International Phonetic Alphabet

A distinctive feature of Chinese is the opposition of aspirated and unaspirated
plosive consonants and affricates. Thus, among plosive consonants there are plosive,
unaspirated (p, t, k) and plosive, aspirated (p", t", k"). Affricates include affricates,

unaspirated (ts, fs, (tg) and affricates, aspirated (ts", ts", (tg").

Sonants are divided into plosive (m, n, y) and constrictive (1, 1, j).

20 The table “System of consonants of the Chinese literary language” is compiled by the author on the basis of
linguistic principles of the St. Petersburg phonological school.
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1.7.2. Chinese syllable structure

The nature and structure of the Chinese syllable have their own peculiarities,
which are not unequivocally considered by linguists. Some researchers single out
the sillabeme (syllabic phoneme) as the basic indivisible unit of the Chinese
language (Dragunov and Dragunova 1955; Kasevich 1983; Shcherba 1983;
Polivanov 1991;). On the contrary, other scholars define a phoneme as a minimal
phonetic unit of the Chinese language (Rumyantsev 1978; Zhao Yuanzhen 1985;
Huang Bozhong 2002; Aleksakhin 2010). Let us present arguments in favour of the
first point of view.

In syllabic languages, there is no analogue of a phonological unit similar to
the phoneme characteristic of Indo-European, Turkic, Finno-Ugric, Semitic and
other languages. A phoneme, being a minimal unit of a language performing a
constitutive function, is capable of being an exponent of a morpheme independently
in the above languages (Shcherba 1983; Zinder 1979). In this case, “if some element
of the expression plan is not capable of forming a morpheme by combining with
element(s) of the content plan, it cannot correspond to a phoneme” (Kasevich
1983:120).

The analogue of the phoneme in syllabic languages in terms of constitutive
function is the syllable, as a necessary minimum for the exponent of a morpheme.
At the same time, individual consonants or combinations of consonants in syllabic
languages cannot act like ‘non-syllabic’ morphemes mopdemam 1, k, 6, wy in Russian.
Single vowels representing morphemes are also syllables, acting as the exponent of
the morpheme.

One syllable is denoted by one hieroglyph. A character read with different

tones stands for different words: }@wen warm, [Elwén sniff, Jwén kiss, [Alwen

ask. In the flow of speech, a syllable retains its sound composition, remaining a
stable sound formation (Maslov 1987: 68).
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Structurally, the Chinese syllable is strictly organized. There are two main
elements in a syllable: initial - the initial part consisting of a consonant and final —
the final part consisting of a vowel. The final, in turn, is divided into — medial and
subfinal. The subfinal is divided into the centrum and the terminal. The initial
always stands at the beginning of the syllable. The rest of the syllable is the final,
which consists of a vowel or a combination of a vowel and a consonant. The final is

an obligatory part of the syllable. A syllable can only consist of a final. For example:

& shibe, Hzhongcentre, Fhan perfume. Characteristics of Chinese initials and

finals are presented in the author's work??.,
H. A. Speshnev in his book Phonetics of the Chinese Language presents the
structure of the Chinese syllable (Speshnev 1980). Figure 3 shows the syllable

structure of the Chinese language.

Cnor

Huuouans Punane

Meunans Cy6dunans

[{enTpans ~ Tepmunans

Figure 3 — Syllable structure in the Chinese language
There are four tones in the Chinese language. 1) high flat; 2) rising from
middle level to high level; 3) low falling and then rising to middle level; 4) falling
from high level to low level. Each tone has its own symbol, which is labelled above

the vowel sound in the word final.

2L Sun Bo Peculiarities of the sound system of the modern Chinese language. Acoustic aspect // Kazan: lzdvo
Kazanskaya nauka. - 2018.- Nel12. - C. 207-210.
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Figure 4 shows a schematic representation of the four Chinese tones.

5-5 3-5 2-1-4 5-1

AN

Figure 4 — Schematic of Chinese tones

1.8. Vocalism of contacting languages and prediction of probable errors

There are six vowel phonemes in the sound composition of the modern Russian

language: /a/, /el, i/, lol, lul, I{/. Modern Chinese has six vowel monophthongs <a>,
<0>, <U>, <e>, <i>, <9>, Russian and Chinese vowels are distinguished by the

following similar differential features: <vowel rise>, <vowel row>, <presence or
absence of labialization>. The Chinese language differs from Russian in the
presence of the differential feature <stability of articulation>, according to which,

besides 6 monophthongs, there are 29 diphthongs and triphthongs in the language.

Russian /i/ and Chinese <i> coincide on the features of <vowel rise> and
<vowel row>, being vowels of upper rise, front row. The phoneme /i/ is realised in
stressed and unstressed positions at the absolute beginning of words and after soft
consonants: wz, upuc, unei, uepa, ukpa, mup, Muna, Puma, puc, muep, peka, neca,

yacel, snumem, nAMakK, 6eKo6oul, beza, oeia, TIUMOH.

The Chinese monophthong <i> is realized after hard consonants: li, ni, mi,
pin, ding, ting. The Chinese monophthong coincides with the Russian phoneme /i/

in the stressed position.

Prediction of probable errors: 1. The absence of soft consonants in Chinese

causes difficulties in their articulation by native Chinese speakers in the position
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before /i/. 2. Lack of quantitative reduction of the vowel /i/ in the unstressed syllable.

Russian /e/ and Chinese <e> coincide in terms of <vowel row>, being front
vowels. Russian /e/ is characterized as a mid-range vowel and is realized in a more
closed variant than Chinese <e>, which is a mid-lower vowel. The phoneme /e/ is
realized in stressed and unstressed syllables at the absolute beginning of a word: sxo,
apa, smom and in position after soft consonants: cems, deno, ek, pesens, pebyc,
yecms, mecmo, j1eHma.

The Chinese monophthong <e> is realized in position only after consonants:
pen, deng, ben, ceng, leng, fen.

Prediction of probable errors: 1. Realization of Russian <e> by native
speakers of Chinese in a more open variant of the vowel /e/; 2. Absence of i-shaped
transition in the position after and before soft consonants: cems ['€'].

Russian /a/ and Chinese <a> coincide on the features of <vowel rise> and
<vowel row>, being vowels of lower rise, back row. The phoneme /a/ is realized in
accented and unaccented position in the absolute beginning of the word and in the
position after hard and soft consonants: ax, akm, kapace, kapanoaut, ckyka, cobaxa,
600a, monooey, mauux, Kaxma.

The Chinese monophthong <a> is realized at the absolute beginning of a word
and in position after consonants: an, ban, da, fa, na, kan.

Russian /a/ and Chinese <a> vowels are realized in combinatory allophones

in position after labial and forelingual consonants: in allophones in the position
before or after back lingual consonants:

Russian /a/ and Chinese <a> vowels are realized in combinatory allophones

in the position after labial and forelingual consonants: in allophones in the position
before or after back lingual consonants:
Prediction of probable errors: 1. Absence of quantitative reduction of the

vowel /a/ in the unaccented position; 2. Absence of i-transition in the position after

and before soft consonants: uanus ['a'], Haos ['a].
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Russian /u/ and Chinese <u> coincide on the features of <vowel rise>,
<vowel row>, <labial-not labial>, being high-lift, back-row labial vowels. Russian
/ul/ is realized in accented and unaccented position in the absolute beginning of the
word and in the position after hard and soft consonants: yu, yorcun, cyms, pyoas, yxo,
mypucm, cmyoenum, 6yKeapb, ymioe, oymazca

Chinese monophthong <u> is realized in position after hard consonants: bu,
du, fu, ku, mu, nu, xun.

Prediction of probable errors: 1. No quantitative reduction of the vowel /u/ in

the unaccented position.

Russian /o/ and Chinese <o> coincide on the features of <vowel row>,
<vowel nondegeneracy>, being back-row vowels. Chinese <o0> is an upper-middle

vowel, while Russian /o/ is a middle vowel.

Russian /o/ is realized in stressed and unstressed syllables at the absolute
beginning of words and in the position after hard and soft consonants: ow, con, oom,
KOm, MOCm, 1€H, KIEH, mémsi, 20p00, 20poda, OOKMop, X000, xoioornosamo. In the
unaccented position, the vowel /o/ undergoes quantitative and qualitative reduction.
In the position before and after soft consonants, the vowel /o/ is realised in

combinatory allophones ['0], ['0'].

Chinese <o> is realized in position after consonants: bo, fo, mo, gong, long,

hong.

Prediction of likely errors: 1. absence of quantitative and qualitative reduction
of the vowel /o/ in the stress-free position; 2. absence of the i-shaped transition in
the position after and before soft consonants: zéu ['0], JIéus ['0'].

The Russian unstressed vowel /i/ of the upper rising, middle row does not
match any vowel of Chinese. The vowel /i/ is realized in accented and unaccented

POSItIONS: ObL1, nblwKa, Wums, po3wl, HCEHA, YeHd, Ox uoent, opam u cecmpa, cao u
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o2opoo. The vowel /i/ has a diphthongoid character and is realized with an i-shaped

sound at the end of the sound.
Prediction of likely errors: 1. replacement of /i/ by /i/; 2. absence of the

diphthongoid i-sound. 3. replacement of /i/ by the Chinese vowel of middle rising,
middle row <>, as in the words: pisn, Xs. 4. replacing /i/ with a Chinese upper-lift,

front-row <y> vowel, as in the words yan, yen, yeng. Table 4 contains possible
pronunciation variants of Russian vowels by speakers of different dialect groups of
Chinese according to Zhao Zhe (Zhao Zhe 2016: 179).

Table 4 — Possible variants of pronunciation of Russian sounds in the speech
of speakers of different dialectal areas

Xian Ming
Putonghua | V Gan Hakka Yue
New Old South North
[u] <i> <i> | <i> <i> <i> <i> <i> <i> <i>
<ai>
[b1] <ai> <i>| <oi> <ai> <ai> <al> <al> <ai>
<9>
<u> <u>
[y] <u> <u> <u> <u> <u> <u> <u>
<u> <ou>
<ie> <ie>
[e] <ie> <ie>| <ie> <ie> <ie> <ie> <ie>
<e> <e>
<e> <e>
<e&> <e>
[5] <ai> <e>| <ai> <ai> <o>, _ <ai> <g><ai> _
. <al> <al>
<ai> <al>
<0> <0> <0> <0> <0> <0> <0>
<0> <0>
[o] <au> <au> <u> <> <> <> <H>
<qu> <>
<au> <au> <au> <au> <au> <au> <au>
[a] <a> <x> <a> <a> <a> <a> <a> <a> <a>

1.9. Consonantism of contacting languages and prediction of probable errors

The consonantal systems of Russian and Chinese have significant differences

in the number of consonants in the language system: by the features <place of
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formation>, <method of formation>, <deafness-voicelessness>, <softness-
hardness>, <aspiration-unaspiration>. There are 36 consonants in the sound

composition of the Russian language, and 23 consonants in the Chinese language.
1.9.1. Comparative analysis of consonants on the basis of <place of formation>

On the basis of the <place of formation>, there are 10 lip consonants in
Russian, of which 6 are lip-labial and 4 lip-dental consonants. In Chinese, there are
3 lip consonants, 1 lip-dental. Russian /m/, /f/ and Chinese <m>, <f> consonants are
similar in terms of <place of formation>. Close on articulation are Russian /p/ and

Chinese /p" /; Russian /b/ and Chinese <p>. The soft consonants /pY/, /bl/, /ml/, /f},
/Ivil and the hard lip-dental consonant /v/ are not represented in Chinese and may

cause difficulties in the production of Russian pronunciation by Chinese learners.
Table 5 shows the classification of Russian and Chinese consonants by <place of

obstruction >.

Table 5 — Comparative classification of consonants based on the feature of <place

of obstruction>

Place of obstruction Russian Chinese

LABIAL:

lip-toothed p, p\ b, b, m, mj p, p", m

lingual f,f, v,V f

FORELINGUAL.:

dorsal t,t,d,d,c, 0 s,sz 2,8, nn |-

apical L,V t, th ts, ts", s,n, 1, 1
cacuminal §, 7,1, 1 s, 5" s, (2)
MEDIUMLINGUAL |j tg, tg", ¢
BACKLINGUAL k K, g,d),x,x k, K" x,

Russian language is represented by 19 forelingual consonants - 19. Of these,
there are 13 dorsal consonants, 2 apical consonants, and 4 cacuminal consonants. In
Chinese, the forelingual consonants are represented by 12 consonants. Of these,

there are no dorsal consonants, 8 apical consonants, and 4 cacuminal consonants. As
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the comparison of the forelingual consonants of the contacting languages shows,
Russian forelingual consonants have a dorsal character, while Chinese consonants
are characterized by an apical articulatory pattern. At the same time, the following

Russian and Chinese consonants can be classified as close in articulation:

Russian Chinese
It] = <t">
/d/ — <t>
/cl — <tsh>
/s/ — <s>
Inl/ — <n>
v — <I>
181 _ <fs">
/8/ — <s>
/Z/ — <z>

Russian forelingual soft consonants /t/, /d/, &1, Is)], IZ], 1§71, In], [V, [v) | have
no analogues in Chinese and may cause difficulties for Chinese learners.

Mediolingual consonants in Russian are represented by one consonant /j/; in
Chinese - by three consonants (tg, tg", ¢).

Backlingual consonants in Russian are represented by 6 consonants, in
Chinese — by 4 consonants. Among them the consonants Russian /k/ and Chinese
<k">; /gl and <k>; /x/ and <x> respectively have similar articulation. The Russian
soft back-lingual consonants /k/, /g, Ixi/, which are absent in Chinese, may cause

difficulties for Chinese learners.

1.9.2. Comparative and correalative analyses of consonants on the basis of
<type of obstruction>

In Russian, there are 18 plosive consonants, including 12 explosive
consonants, 2 affricates and 4 nasal consonants. In Chinese there are 14 plosive

consonants, including 6 explosive, 6 affricates and 2 nasal consonants.
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Table 6 shows the classification of Russian and Chinese consonants in
comparative terms on the basis of <type of obstruction>.

Table 6 — Comparative classification of consonants based on the feature

<Place of obstruction >

Place of obstruction Russian Chinese
PLOSIVE:
explosive p.p.b bt td d kKgg |pp"htthkk
affricates ¢, d ts, ts", fs, 5" tg, tg"
nasal m, mj, n, n/ m, n

f,0,v,vl,s, 9,2 7,8, x,x,j,1,
CONSTRICTIVE: I8 f.s8 (2 6x1
THRILL: I, v =

Constrictive consonants in Russian are represented by a wide set of 16
consonants, in Chinese by 7 constrictive consonants. Some of the Russian and
Chinese semantic and slit consonants have similarities in terms of <type of
obstruction>. Table 7 shows Russian and Chinese plosive and constrictive
consonants in comparative terms.

Table 7 — Plosive and constrictive consonants in Russian and Chinese

Plosive Constrictive
Russian Chinese Russian Chinese
/p/, /b/ <p>, <p"™> Ifl, Ivl <f>,
/t/, /d/ <t>, <t"> Isl, IzI <s>, <s>
/k/, 19/ <k>, <k"> Ix/ <x>
/m/, /n/ <m>, <n> N/ <>
/c/ <ts>, <ts">

A distinctive feature of Russian consonants on the basis of <type of

obstruction> is the presence of thrill consonants /r/, /r//, which cause the greatest

difficulties for Chinese learners.
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1.9.3. Comparative and correlative analyses of consonants on the basis of
<voiceless- voiced>

There are 16 voiceless consonants and 10 voiced consonants in Russian. In
Chinese, there are 11 voiceless consonants and no voiced consonants. Among
Chinese voiceless consonants, semivocalic and aspirated consonants are
distinguished (Speshnev 1980:30). Some of the voiceless consonants in both
languages have partial similarities. Table 8 demonstrates the classification of

Russian and Chinese consonants on the basis of the feature <voiceless-voiced>.

Table 8 — Comparative -correlative classification of consonants on the basis

of of the feature "voiceless-voiced"

Russian Chinese
) jl f! fj! t’ tjl jl j’ V) kl khl hl thl kh! tShl/-\hlt h;
VOICELESS p p vi v il p et
x, X, ¢, &, §: f,s,¢, %8
VOICED b,b,v,v,d, d,z2,9,¢ |2
SEMIVOCALIC |- p. t Kk ts, s, te

Chinese learners have the most difficulty pronouncing Russian voiced
consonants, which are absent in the Chinese language system. The voicing of
Russian voiced consonants is ensured by the vocal cords, which are contracted, tense
and oscillate throughout the sound of the voiced consonants.

In Chinese, when pronouncing semi-voiced consonants, the vocal cords
vibrate in the second half of the sound of the consonant and therefore are perceived
as voiceless consonants.

Russian paired words contrasted on the basis of " voiceless -voiced" are not
distinguished by Chinese learners: nyms—6yob, nanka—6arka, nopm—6opm,
npocum—opocum, 0am-mam, ObIMb—NUmo.

A distinctive feature of Chinese is oppositions on the basis of <aspirated -

unaspirated>.
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Table 9 shows Chinese aspirated and unaspirated consonants.
Table 9 — Classification of Chinese consonants by characteristic

<aspirated — unaspirated>

Aspirated Unaspirated
p" " k" s, fsh, tg" p.tkts,fs, tg, f, s, ¢, x, 8, m,n,1

When pronouncing Russian deaf consonants, native speakers of Chinese
realize them with partial aspiration.

Chapter 1 conclusions

1. The theoretical aspects of the research on the theory of language contacts
and language (phonetic) interference are defined.

2. The object of research “phonetic modification” is defined.

3. The description of positional-combinatorial modification phonetic
processes is given.

4, The description of the sound system of the modern Russian language:
vowels, consonants and consonant combinations is presented.

5. A description of the peculiarities of the Russian syllable is presented.

6.  The description of the sound system of the modern Chinese language is
presented: initials and finals.

7. The specificity of the Chinese syllable is described.

8. A comparative analysis of vowels of Russian and finals of Chinese is
presented.

9. A comparative-correlative analysis of consonants of Russian and
initials of Chinese is presented.

10. A prediction of probabilistic pronunciation errors in the Russian speech
of native speakers of Chinese in the realization of vowels and consonants is

presented.
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CHAPTER 2. MATERIAL AND METHODOLOGY OF THE
EXPERIMENTAL RESEARCH

The Chapter 2 contains a description of the sound material, justification of the
choice of the experimental phonetic text for studying the realizations of vowels and
consonants and complex consonant combinations in a coherent text. The chapter
gives an introduction to the speakers — participants of the experiment, conditions and
technology of processing the recordings, their structuring and storage in the sound
database. The chapter describes the methods of auditory, instrumental and statistical
analyses, methods of transcribing using the international phonetic alphabet and
diacritical marks.

The solution of the tasks set in the work was carried out using a set of modern
techniques for the analysis and processing of speech signals, with the use of elements
of mathematical statistics. Problem solving was carried out according to algorithms
in a given sequence.

Figure 6 demonstrates the structural scheme of the research, according to the
network schedule of which the author conducted his research.

2.1. Research material

The object of the study was vowels and consonants, as well as consonant
combinations of the modern Russian literary language. The paper analyzed the
phenomena of modifications of Russian language sound units in the composition of
words under the conditions of unprepared reading of an experimental phonetic text
performed by native speakers of Chinese and Russian.

The phonetic representative text (PRT) is an exemplary example of a
phonetically balanced model of the sound system of the Russian language. Appendix
1 contains the full text of the experimental phonetic text. The text was developed at
the Department of Phonetics and Foreign Language Teaching Methodology of St.
Petersburg State University by S. B. Stepanova under of Professor L. V. Bondarko
(Stepanova 1988; Bondarko 1992:132-134).
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The phonetic representative text contains 54 sentences and 488 words. The
text presents 200 most frequent syllables of Russian speech, covering 75-80% of any
text. When developing the text, S. B. Stepanova based on calculations and statistical
data obtained by researchers (Elkina, Yudina 1964; LEF Report 1969; Moiseev
1975; Bondarko 1977; Morkovkin 1984; Bogdanova 1985; Levels.. 1986).
Calculations included the following parameters:

» syllable representativeness;

e distribution of rhythmic structures;

e average word length;

e consonant coefficient;

e distribution of stressed and unstressed allophones;

* typical representativeness of morphemic structures;

e typical lexical units.

Thus, 95% of lexical units of the text are among the 2500 most used words in
the Russian language according to the dictionary of V. B. Morkovkin (Morkovkin et
al. 1984). According to L. V. Bondarko, the consonant coefficient of the text is 1.33;
the average length of a word consists of 5.9 phonemes or 2.6 syllables (Bondarko
1977); Information on the statistics of open syllables was obtained at the Institute of
Mathematics of the Siberian Branch of the USSR Academy of Sciences (Elkina,
Yudina 1964). A list of the 202 most frequent syllables is presented in the work of
L. V. Bondarko (Bondarko 1982: 3-9).

2.2. Information on speakers

The speakers were twenty-eight respondents who were native speakers of
Modern Standard Chinese (12 males and 16 females) between the ages of 19 and 30.
All speakers are residents of the Inner Mongolia Autonomous Region of China. The
speakers are students, undergraduates, and postgraduates of universities in China
and Russia. 43% represent male voices and 57% represent female voices. Table 10
presents information about the speakers, their age, level of Russian language

proficiency and status at the time of audio recording.
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Table 10 — Information about speakers

Speakers Name Age |Status
PM1 Vladislav 20 3rd year student of Dorzhi Banzarov Buryat State University
PM2 Maxim 37 teacher
PM3 Andrey 37 [teacher
PM4 Misha 35 eacher
PM5 Kolya 18 H4th year student of Dorzhi Banzarov Buryat State University
PM6 llya 19 4th year student of Dorzhi Banzarov Buryat State University
PM7 Egor 20 #4th year student of Dorzhi Banzarov Buryat State University
PM8 Arsalan 19 4th year student of Dorzhi Banzarov Buryat State University
PM9 Nikita 21 Ath year student of Dorzhi Banzarov Buryat State University
PX1 Yulia 21 |Ath year student of Dorzhi Banzarov Buryat State University
Avdeeva
P2 Olya 19 [3rd year student of Transbaikal State University
PX3 Oyuna 39 |lecturer
PX4 Adissa 31 [teacher
PX5 Natasha 35 feacher
PX6 Vera 35 eacher
PX7 Xenia 37 |lecturer
P8 Arjuna 18 4th year student of Dorzhi Banzarov Buryat State University
P29 Anita 20 #th year student of Dorzhi Banzarov Buryat State University
P10 Zlata 18 |4th year student of Dorzhi Banzarov Buryat State University
PX11 Soelma 20 #4th year student of Dorzhi Banzarov Buryat State University
PXK12 Varya 19 |4th year student of Dorzhi Banzarov Buryat State University
Hu Bugin 1st year postgraduate student of Dorzhi Banzarov Buryat
KMI1B 30 . :
State University
KM2C Wang 93 4th year student o_f Erliar_1 Int_ernational Institute _of In_ner
Xianzhe Mongolia Pedagogical University of Inner Mongolia China
KM3H Qhen 21 2th year student o_f Erliar_1 Intgrnational Institute _of In_ner
Xiaonan Mongolia Pedagogical University of Inner Mongolia China
KMAH Zhang Yuan 20 2th year student o_f Erliap Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
KMSB Wang 29 2nd_ year Master's student at Dorzhi Banzarov Buryat State
Dongxu University
KM6B Yang Rui 97 2no_| year Master's student at Dorzhi Banzarov Buryat State
University
Hua Zinzin 2nd year Master's student of Inner Mongolia Normal
KM7B 23 . . . .
University, Inner Mongolia, China
i 3th year student of Erlian International Institute of Inner
KMBC Yan Tian 21 Mongolia Pedagogical University of Inner Mongolia China
KMOC Teng 21 3th year student o_f Erliar_1 Int_ernational Institute _of Ir!ner
Xinyuan Mongolia Pedagogical University of Inner Mongolia China
KM10C Qianyu Liu 21 3th year student of Erlian International Institute of Inner

Mongolia Pedagogical University of Inner Mongolia China
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KMI1H Wang Chao 21 2th year student o_f Erliar_l Int_ernational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
KMI12H Quan 24 2th year student of Erlian International Institute of Inner
Yaoxing Mongolia Pedagogical University of Inner Mongolia China
K)XX1B _Zhang 24 [1st year Master's student at Ural Federal University
Xiaoguang
KB Cai Jia 93 4th year student o_f Erliar_l Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
Guo Na Ath year student of Inner Mongolia Pedagogical University
KXK3C 21 i .
of Inner Mongolia, China
KOKAC Bai Li 21 2no_l year Master's student at Dorzhi Banzarov Buryat State
University
KOK5C He Yi 20 4th year student _of Inr_ler Mongolia Pedagogical University
of Inner Mongolia, China
Li Qixing 4th year student of Inner Mongolia Pedagogical University
KXK6C 20 . .
of Inner Mongolia, China
KOKTH Chen 20 2th year student o_f Erliar_1 Int_ernational Institute _of In_ner
Mengyuan Mongolia Pedagogical University of Inner Mongolia China
KOKSH Li Shiyu 20 2th year student o_f Erliar_l Int_ernational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
KOKOH Li Zhenzhui 19 2th year student o_f Erlian Intgrnational Institute .of In_ner
Mongolia Pedagogical University of Inner Mongolia China
OK10H Ren Chani 20 2th year student o_f Erliar_1 Int_ernational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
OK11H Sun Yunhua 20 2th year student qf Erliar_1 Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
OK12H Wang Zhixin 20 2th year student o_f Erliap Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
OK13H Xu Xiaofeng 20 2th year student o_f Erliar_1 Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
OK14H Zheng 18 2th year student o_f Erlian Intgrnational Institute _of In_ner
Haotian Mongolia Pedagogical University of Inner Mongolia China
OK1SH Zhou Yang 19 2th year student o_f Erliap Intgrnational Institute _of In_ner
Mongolia Pedagogical University of Inner Mongolia China
K)XK16H | Sun Shuo 21 2nd year student of Dorzhi Banzarov Buryat State University

Commentary on the table: P - Russian speaker; K — Chinese speaker; M -

male; XK - female; digits — speaker number; B — high level of Russian language

proficiency; C — average level of Russian language proficiency; H — low level of

Russian language proficiency.
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The speakers studied Russian and have different levels of linguistic
communicative competence in Russian as a foreign language. All speakers were
divided into three groups depending on the level of Russian language proficiency at
the time of audio recording according to the approved requirements?2. Thus, the
number of speakers with a high level of Russian language proficiency (first level)
was 21 %, with an average (basic) — 29 % and with a low level of proficiency
(elementary) — 50 .

Figure 6 shows the ratio of the total number of native Chinese speakers by
gender in %. 43 % are men and 57 % are women.

Figure 7 shows the indicator of the level of communicative competence of
speakers of Russian as a foreign language: high, medium, low.

EKM "K)XK BEKB B KC "KH

KH;
50%

Figure 6 — Ratio of total number of native Figure 7 — Distribution of speakers
Chinese speakers by gender in %. depending on the level of

communicative competence in Russian

as a foreign language in %

Commentary on figures: P — Russian speaker; K — Chinese speaker; M — male; XX -
female; digits — number of speakers; B — high level of Russian language proficiency;
C — average level of Russian language proficiency; H — low level of Russian
language proficiency.

22 Order of the Ministry of Education and Science of the Russian Federation (Ministry of
Education and Science of the Russian Federation) of 1 April 2014 N 255, Moscow “On Approval
of the Levels of Proficiency in Russian as a Foreign Language and Requirements for Them”.
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2.3. Audio recording parameters

This section is based on sections 1-3 of the author's work?3, Recording of the
reading of phonetic representative text was made in the conditions of an isolated
room on a Lenovo computer voice recorder. The way of realization of the sound
material was reading the text. The speakers were not familiarized with the text
beforehand and were not initiated into the tasks of the experiment. The speakers
were tasked to read a complete phonetically representative text. Recording of the
text reading was done at a natural reading pace. The recording was not paused. The
text recording was done under the supervision of a technician and a researcher. The

quality of the recording was assessed and tested by an expert phonetician.

The prepared recordings were digitized at a sampling rate of 20,000 Hz and
entered into computer memory. The audio recordings were stored in sound files as
a database in full, as well as in separate files of speaker recordings for acoustic

analysis.

The total recording amounted to 179 MB. The total duration of the reading
recordings of all speakers was 2.2 h (132.5 min) with pauses. The average reading
duration with pauses of the whole set of material was 6.1 min (361 s) per speaker.
Chinese speakers with high levels of language competence read the text expectedly
faster than speakers with medium and low levels. For example, speaker Hu Bugin
(KM1B) read the text in 346 ms and speaker Chen Xiaonan (KM3H) in 455 ms.

The average duration of text reading for Russian speakers was 201 ms. At the
same time, the female speaker realizes the text slightly faster than the speaker with
a male voice. The average duration of 28 Chinese speakers was 377 ms. Thus,

Russian speakers read the text twice as fast as Chinese speakers.

2 S.V. Budazhapova, D.D. Prokopyeva, L.D. Radnaeva, Bo Sun, 1.V. Khubrakova Theoretical
and applied problems of phonetic design of speech in a foreign language // Kazan: lzd-vo Kazan
Science. — 2022. — Ne5. — C.133-135.



Figure 8 shows the duration of reading a phonetically representative text

performed by all native speakers of Chinese and Russian.

B e e L e D
e
e
iy
T S q.,.#l
Ty

——————— e
iy

—'}
“ﬁﬁ"

*

S e e ——— .

o+

PPPEEEE

o

»
=

2

L

FEEEE TP FFiFis757

S5

Il

&
l':‘tr{'

FEPTEIEE,

[
&
=
L2
e
[t
T
=
-
=
[res
ven
=
5]
-
-
']

Figure 8 — Duration of reading the experimental text performed by Russian and
Chinese speakers in ms. KM, KX — Chinese speakers, men and women; PM,

P2 — Russian speakers, men and women



63

Figure 9 shows the data on the duration of the text performed by Chinese
speakers with high and low levels of Russian language proficiency at the time of
audio recording.

Figure 10 shows the data on the average reading duration of the experimental

text performed by Russian and Chinese speakers in comparative terms.

t t
600
400 - 377
500 - 455
400 A 346 300 -
i 201
300 200 A
200 -
100 -
100 A
0 0
BBICOKUU HU3KHUHN pycCcKui KUTaNCKUU

Figure 9 - Text duration in Chinese Figure 10 - Average duration of text
speakers with high and low levels of reading performed by native speakers

language competence in ms. of Russian and Chinese in ms.

Comparison of data on the average duration of text reading by male and
female Russian speakers showed no significant difference and totalled 208 ms. and
194 ms. respectively.

Comparison of data on average text reading duration between male and female
Chinese voices showed that the average text reading duration of male Chinese
speakers was 382 ms and the average duration of female Chinese speakers was 376

ms. The data correlate with the data for male and female native Russian speakers.
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Figures 11 and 12 show the average duration of text reading in the realisations

of Russian and Chinese male and female speakers.

Zoo ] zoo i 382 376

300 A 300 -

200 - — 194 200 -

100 - I I 100 -
0 0

MYKCKOH JKEHCKUU MYKCKOU KEHCKHUMN

Figure 11 — Average duration of Figure 12 — Average duration of text
text reading performed by native reading performed by native
Russian speakers (male and female Chinese speakers (male and female
voices) in ms. voices) in ms.

All Chinese male and female speakers read text twice as long as Russian male
and female speakers. Figures 13 and 14 show the average duration of text reading in

the realisation of Russian and Chinese speakers.

t400 - 376 t400 i 382
300 - 300 -
200 A 194 200 A >
100 A 100 A
0 0
pyccKuii KUTAHCKHIA pycckuit KUTaUCKUM

Figure 13 — Average duration of text Figure 14 — Average duration of text
reading by Russian and Chinese reading by Russian and Chinese

speakers (female voices) in ms. speakers (male voices) in ms.
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2.4. Auditory analysis

Recordings of phonetically representative text were listened to and analyzed
under the supervision of the research supervisor Dr. L. D. Radnaeva. During
listening, errors in the pronunciation of vowels and consonants, as well as
consonantal combinations of Russian in the performance of native speakers of
Chinese were noted. The frequency of erroneous realizations was recorded during
the analysis.

When listening to and analyzing the recordings, we used special basic and
additional transcriptional signs from L. R. Zinder's work “General Phonetics”
(Zinder 1979:150), as well as symbols adopted from the International Phonetic
Association (https://www.internationalphoneticassociation.org) IPA — International
Phonetic Alphabet?*. Figure 15 shows the classification of consonants and vowels

of the International Phonetic Alphabet.

Vowels
The International Phonetic Alphabet Keyboard(2005 revised edition) Front Central Rack
{Consonsnts (Pulmonic) Missing some symbols? Apply Doulos SIL fc : :
Biahial | Lshindenal | Dental Alveohr | Postlvestar| Remofiec |  Pulaa Velsr Uvalar | Praymgeal | Glom Close I ] y = + "‘H E Lu "u
wwe | p b t d { dic 3|k glq a ? | 1Y U
m 1) n n, L 1 N .
i B r R Close-mid eg:0— 59,6 ¥ .0
Tup oc Flap \a r T 9
f vO 08|s z 5 Z i [ x klh T|h
. ¢ P f3szelxyx Open-mid € W@ —348—A4d
Bicstin t k
b v 1 '{. j u{ & E

Figure 15 — International phonetic alphabet: consonants and vowels

2 The International Phonetic Alphabet (IPA) is an ordered set of symbols for recording
elements of sounding speech. Compiled by the International Phonetic Association on the basis of
the Latin alphabet. The Association was formed in 1886 by a group of English and French language
teachers and linguists. In 1888 its members developed an alphabet, which was supposed to record
transcriptions of different languages. Since that year, this system has been reformed several times,
and in 2005 it contained 107 letters, 52 diacritical marks, and 4 symbols for accent (tone,
intonation). There is also an additional set of characters to represent rare speech features. The
International Phonetic Alphabet is designed to represent the sounds of all the world's languages.
The developers tried to avoid situations when one symbol means two or more sounds.
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Table 11 contains the transcription marks used in the auditory analysis work,

along with phonetic characteristics and examples of transcription marks.

Table 11 — Additional diacritic transcription marks

Ne Characterisation Example Example
2 palatalisation pl plat

3 labialisation tw t"us

4 velarisation tY tvak

5 nasalisation a nas

7 apicality S Sun

8 dorsality S son

9 cacuminality S Son

11 | aspiration p" phin

12 | voicing ] Juk

13 deafness | ] uk

14 implosiveness t t uk

18 forwardness u tuk

19 backwardness e nes

20 longitude u: KUl

21 brevity u. Ku.l

22 main stress 'ma 'masts
23 secondary stress -nun- pronunci'ation

24 pause within a sentence and a phonetic word | /

25 pause between sentences Il
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2.5. Instrumental analysis

Instrumental analysis of modifications of vowel, consonant and consonant
combinations of Russian in the realization of native speakers of Chinese was carried
out according to the methodology adopted in the Laboratory of Experimental
Phonetics of St. Petersburg State University (Stepanova 1988, Skrelin 1999,
Bondarko, Verbitskaya, Gordina 2000; Kuznetsov 2007; Evdokimova 2014) using
the latest version of the Praat computer program developed by P. Boersma and D.
Weenik in 2006 at the Institute of Phonetics, University of Amsterdam, the
Netherlands (Praat: www.fon.hum.uva.nl/praat). Figure 16 shows a fragment of the

Praat start page.

Information on Praat:
* wrroductony 1honal choose Intro froms Praat’s Help menus
¢ manyals and Sutorials in Prast’s Help menus

The authors: rﬂ

Paul Boersma and Danid Weenni lood
Zhocats Ssisndas Usi msterdam
visting ,‘
s PO Bow am '
i The Netherlar Daad

Figure 16 — Start page of the Praat computer programme

The Praat software is designed to analyse, measure, modify and process speech
signals and makes it possible to measure spectral (formant) characteristics of audio
signals, record duration and intensity, pitch of signals of various lengths, analyse
sounds and intonation of any natural language. The Praat programme allows you to
process audio files in WAV, AIFF, FLAC and other formats. The interface is
presented in English.

The Praat programme consists of two layers: the periphery and the core. The
periphery consists mainly of an object window (Praat — object) and a drawing
window (Praat — image), which are automatically opened each time the programme
is launched. The project window is also the main window that remains open

throughout the session and is required for most of its functions.


http://www.fon.hum.uva.nl/praat
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Figure 17 shows a fragment of the Praat periphery and core window.

0! Prast Objects = O 0 Praat Peture -0 X
Preat New Open Save Help| Fle Edt Margins World Select Pen Font Help
Obiects ‘ i . ' } I ' ] G:
d
i
[

Figure 17 — Window of the two layers of the Praat periphery and core programme
The experimental phonetic text was transcribed using the main window of the
Praat programme. Figure 18 shows a fragment of the transcription of sentences from
the experimental text: “beut Tuxwuit cepbrit Beuep”. “/lys BeTep, C1a0ObIi ¥ TEILIBIH
in the realization of Chinese speaker 1 (female voice). The sentences and words are
presented in orthography and transcription. Level 1 —text; Level 2 —sentences; Level

3 — syntagms; Level 4 —words; Level 5 — syllables; Level 6 — vowels.
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Figure 18 — Praat programme window with transcription of the experimental -

phonetic text fragment



69

2.6. Statistical analysis

The results of experiments were processed using methods of mathematical
statistics using the STATISTICA software package. The primary processing of the
experimental results was carried out in accordance with GOST R 1SO 5725-2-2002

Accuracy (correctness and precision) of methods and results of measurements.

The outliers were rejected by the Smirnov-Grubbs criterion, confidence
probability 0.95.

The actual value of the parameter was calculated by the formula:

X,=+Ax,tme Ax =t xS, /\n

where AXx is the confidence interval;

S x - standard deviation of the mean;

t - is the tabulated value of Student's criterion determined at a significance

level of 0.05, number of degrees of freedom f =m -1 (m is the number of repetitions).

Data were processed using parametric method with Student's t-test for

independent samples. A total of 1962 measurements were performed.

Chapter 2 conclusions

1. A research design was developed.

2. The object of study, a phonetically representative text, has been analyzed.

3. The characteristic of the speakers - participants of the experiment is
presented.

4. A description of the procedure of recording the experimental material is

prepared.

Statistical characterization of the experimental material is given.

The methodology of auditory analysis and transcribing is described.

A computer programme for processing acoustic data is presented.

O N o o

Information on the methodology of statistical analysis of data is outlined.
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CHAPTER 3. ANALYSIS OF RUSSIAN VOWELS AND

CONSONANTS MODIFICATIONS IN THE SPEECH OF CHINESE
3.1. Vowel modification

3.1.1. Vowel /a/
The vowel /a/ is the most variable phoneme of the Russian language in terms

of realization. The Russian vowel has its Chinese analogue <a>. The modification
of a vowel depends on its position in a word or phrase and on its combination with
surrounding consonants. The analysis of vowel realizations by native speakers of

Chinese demonstrates the variety of variants of vowel /a/ pronunciation.
/a/ under stress
The vowel /a/ was analyzed as part of words from the experimental text in the

stress position after hard and soft consonants: crabwiii, 3anao, cmpanax, caxcana,
camvli, mame, 2nagHoe, Haue2o, CMpAaAHHO, MAILYUK, OMEOPAYUBAICS, MOBAPULY,
nokasaiu, lebl6tll’I1bC}l, HAa3vledjl, NoKaAsvliead, npenodaeameﬂb, paduo, 6blpblEAIICA,
0505, cA0b, cea351x, etc. in the realizations of 28 speakers (12 men and 16 women) -
native speakers of modern Chinese. There is a total of 667 realizations. Table 12

presents information on the number of realizations of the vowel /a/ by Chinese males

and females.

Table 12 — Number of speakers and realizations of allophones of the stressed

vowel /a/
men women
Speakers
12 16
Realizations 276 391
Total 667

Registration of frequency components during simultaneous auditory control
was performed using the stationary part of the vowel spectrum. The data were

recorded in Excel spreadsheets.
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The following sections of Chapter 3 are based on the author's articles Sun Bo
(2018: 207-210); Sun Bo (2019: 196-197); Sun Bo (2022: 133-135).
The results of the spectral analysis of the obtained data demonstrate a wide

range of realizations of the percussive vowel /a/ in F1-F2 space on the feature 'vowel

row' in the pronunciation of native Chinese speakers. Table 13 shows the frequency

characteristics of the stressed vowel /a/ in Hz.

Table 13 — Frequency characteristics of the stressed vowel /a/

Announcers F1 F2 Announcers F1 F2
KMI1B 554 1333 KXX1B 801 1927
KM2C 573 1144 KK2B 842 1642
KM3H 687 1125 KX3C 890 1532
KM4H 611 1276 KX4C 931 1789
KM5B 592 1295 KXK5C 841 1356
KM6B 725 1163 KX6C 801 1390
KM7B 536 1030 KX7H 896 1675
KM8C 561 1213 KK8H 893 1543
KM9C 557 1289 KOK9H 856 1776

KM10C 571 1131 KXX10H 841 1567
KMI11H 599 1411 KXXI11H 880 1642
KMI2H 621 1561 KXK12H 831 1754
- - - KX13H 794 1865
- - - KX14H 804 1754
- - - KX15H 831 1987
- - - KXX16H 841 1786

Commentary on the table: Designations F1, F2 — frequency characteristics of
vowels in Hz; KM — Chinese male speaker; K)X — female speaker; B — high, C —
medium, H — low levels of Russian language proficiency. Digit — ordinal number
of the speaker.
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The scatter of frequency values on the feature "vowel row" varies from 1030

Hz to 1561 Hz in men and from 1356 Hz to 1987 Hz in women. The scatter of vowel

frequency characteristics /a/ for the feature "vowel rise” is 531 Hz in males and 631

Hz in females, respectively. Figures 19 and 20 show the frequency characteristics of

the stressed vowel /a/ in the word weak in the pronunciation of 16 Chinese and one

Russian speaker (male and female).

k1 F1
200 200

300 i ~ ~ - 300

00 400

30 » 500

]

— 41 600 600
: 700 \ 700

° 800 . 800

¢ Qoo o
900 Lo 900
FI 2200 | 700 | 200 00 200 F2 2200 1700 1200 700 200

Figure 19 — Frequency characteristics  Figure 20 — Frequency characteristics

of the stressed vowel /a/ in the of the percussive vowel /a/ in the
realization of RM (scarlet circle) CM  realization of RW (scarlet circle) CW
(blue cubes) in F1-F2 space in Hz (blue cubes) in F1-F2 space in Hz

Commentary to the figures: RM - Russian speaker, male. CM — Chinese

speaker, male. F1, F2 — frequency characteristics of vowels in Hz.

The following vowel allophone sound-types were recorded during the

analyses /a/:

0

a A 5 ia al ‘a | a“ a a a 3 €

In the position after forelingual and lip consonants according to the feature

"vowel row", the stressed allophones of the vowel /a/ in male speakers in

comparison with females are realized in the sound types of vowels of the front and
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middle rows in the words m[a]ma, cn[a]ms, yrvi6[almecs, m[aleoa, n[a)oo, 3[alnao,
plal]ouo. In the position after posterior consonants, allophones of the vowel /a/ are
also realised by more posterior articulation of the allophones /a/ in the words
nok[q]seiean, omeick[g]r. In female speakers the indicators of realizations of
allophones of the vowel /a/ are close to the normative realizations of the vowel by

native speakers of Russian.

The analysis of realizations of allophones of the vowel /a/ in male speakers

differs markedly from the realizations in female speakers. Male speakers are
characterized by a more closed type of vowel pronunciation, while female speakers

realize the vowel in open allophones.

The variability of the realizations of the vowel /a/ under stress in the position

after soft consonants is represented to a lesser extent than after hard consonants, for
example, in the words: 0s0s, caow, ceazax. The absence of soft consonants in the
Chinese language system prevents the normative realization of the vowel in this

position. The vowel is realized in the following sound types:

According to the feature "vowel rise", the vowel /a/ in the performance of
male speakers is realized in a narrow range from 323 Hz to 475 Hz. The total

variation was 152 Hz. The vowel is realized in more closed vowel sound types.

The F1 data of the Russian speaker is 805 Hz. In Chinese male speakers the
F1 data ranges from 536 to 725 Hz. This indicates that none of the native Chinese
speakers among the participants of the experiment realizes the vowel on the basis of
"vowel rise" in normative performance. Only one speaker with a high level of
linguistic competence (KM6B) realizes the vowel close to the F1 data of the Russian

speaker.



74

It is noteworthy that the high level of language competence does not affect the
normative realization of the vowel according to the feature "vowel rise". Speakers

with low and medium levels of Russian language competence realize the vowel /a/

at the same level. Thus, male speakers of Chinese realize vowels in a more closed

vowel sound-type /a/ far from the normative pronunciation.

Chinese female speakers realize the analyzed vowel according to the

characteristics peculiar to a native speaker of Russian. The F2 of the vowel /a/ in the

Russian realization is equal to 1573 Hz. In Chinese speakers, these F2s range from
1030 Hz to 1561 Hz. This indicates that none of the Chinese speakers among the
participants of the experiment realizes the vowel according to the feature "vowel
row" in the normative performance.

/al unstressed

The vowel /a/ was analyzed in the composition of words from the

experimental text after hard and soft consonants in the first prefinal position: mopsx,
npenodagamenb, NOKA3bIBAN, HOMOM, MmMO20A, HNOKPLIMO, MaAWUl, Xoouid,
nenousimuo, ckopo; in the second and third prefinal positions: rabopamopuu,
cocmasyArnmux, CnpaHHo, CJZQOOBCZJIM, 30710mo, pflOOM, cazemax, nOBEPXHOCNIbIO,
lllypouxa, no yenmpanvHomy, oanrexko, npenooasamens, 00CMAMO4YHO, MAIbIUA,
KUJLOZPAMMO8, OmMEopaqusaics, no nposepke, nokasviear. A total of 784
realizations.

Table 14 presents information on the number of realizations of the vowel /a/
by male and female speakers.

Table 14 — Number of speakers and realizations of allophones of the

unstressed vowel /a/

men women
Speakers
12 16
Realizations 336 448

Total 784
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The analysis of realizations showed a wide variety of sound types of the vowel
/al in the performance of native Chinese speakers. The non-accented position of the

vowel /a/ is the most vulnerable position for learning correct pronunciation. All the

Chinese speakers made errors in accent, which resulted in distorted pronunciation of

words. In place of the unstressed vowel, the stressed allophone of the vowel /a/ was
realized and vice versa. Multisyllabic words with the stressed vowel /a/ caused the

greatest difficulties in pronunciation. In the course of the analysis the following

vowel sound types were recorded /a/:

a A 5 ia al Ya | a a °e 3

™

The analysis of the modifications of the unstressed vowel /a/ confirmed the

previously predicted errors in the speech of native Chinese speakers, namely the
absence of quantitative vowel reduction. 85% of the total number of speakers made

the mistake of stressing the vowel /a/ in the unstressed position and pronounced the
unstressed vowel /a/ under stress. For example, a male speaker with a high level of

language proficiency made accent errors in the words: mAnvuu, pasEncmeo,

epammAmu, myyAmu mosapHwy and others. (See Application 2; P. 153).

The analysis of realizations of the stressless vowel /a/ in multisyllabic words
of the text: npenoolaleamens, credos[almu, nep[alenomepnvim, omsopauue[alics
npucaywus[alncs, p[aleckazvis[aln, mex[aluuzayuu, npucrywus[alacs, myu[almu

etc. demonstrates the speakers' aspiration to read words syllabically, with all vowels
realized as part of isolated pronounced syllables.
Unstressed vowels in words are not reduced in duration, including

the vowel /a/. The average duration of an unstressed syllable with the
vowel /a/ is 0.23 ms. in the word npucaywues[alrcs in Chinese speakers

in five-syllable words compared to Russian speakers 0.09 ms. The average



76

duration of an unstressed syllable with the vowel /a/ in the two-syllable word
myu[a]mu in the realization of Chinese speakers was 0.36 ms, in the Russian speaker

—0.04 ms.

The analysis of the vowel /a/ in the word p[a]cck[a]zwie[a]r showed
the distribution of the duration of /a/ in the pronunciation of Chinese

speakers: 0.12 — 0.15 — 0.17 ms. In Russian speakers, the distribution of
the duration of /a/ in the analyzed word was 0.07 — 0.16 — 0.06 ms,

respectively. at that, the duration of the stressed syllable exceeds the
duration of the pre- and post-impact syllables more than twice.

Thus, the unstressed vowel /a/ in the pronunciation of native

speakers of Chinese is not subject to quantitative reduction and is realized
by duration equally with the stressed vowel.
3.1.2. Vowel /o/

The vowel /o/ was analyzed in words from the experimental text in
position after hard and soft consonants. The Russian vowel /o/ has its
Chinese analogue <o0>. The modification of the vowel depends on its
position in the word and phrase and on the combination with the
surrounding consonants. The analysis of vowel realizations by native
speakers of Chinese demonstrates the variety of variants of vowel /o/
pronunciation in words: 2oepoo, yueuvix, pazecosopos, Xop, HeE80IbHO,
nouvoem, wes, yCi108HblX, KOMOPYio, necuxka, asmoobyc, ocOOeHHo, menivlii,
cke03b, popmyna, umo. The frequency characteristics of the vowel were
recorded over the stationary area of the vowel realizations. A total of 448
realizations were analyzed. The obtained data were entered into an Excel
spreadsheet.

Table 15 shows the number of realizations of the vowel / o / by male and

female Chinese speakers.
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Table 15 — Number of speakers and realizations of allophones

vowel /o/
Speakers men women
12 16
Realizations 192 256
Total 448

The following vowel sound-types were recorded during the analyses /o /:

0 B) U € e 9 3 io o uo

Table 16 contains the F1, F2 performance of the vowel /o/ as performed by
native Chinese speakers.

Table 16 — Frequency characteristics of the vowel /o/ in Hz

Speakers F1 F2 Speakers F1 F2
KMI1B 421 929 KX1B 468 1178
KM2C 534 1149 KOK2B 540 909
KM3H 480 838 KX3C 479 956

KM4 481 1167 KX4C 493 1079
KM5B 532 1581 KXK5C 499 856
KM6B 705 1202 KXK6C 430 1084
KM7B 524 1250 KXX7H 511 1220
KM8C 659 1131 KK8H 503 849
KM9C 324 957 KXX9H 549 1030

KM10C 521 1261 KX10H 603 1099

KMI11H 531 1103 KX11H 554 858

KMI12H 498 1103 KXK12H 687 1371

- - - KXK13H 384 877
- - - KX14H 498 1078
- - - KXK15H 521 1321
- - - KXK16H 478 967
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Commentary on the table: Designations F1, F2 - frequency
characteristics of vowels in Hz; KM — Chinese speaker — male; KX —
Chinese speaker — female; B - high, C — medium, H — low levels of Russian
language proficiency. The digit is the speaker's ordinal number. F1, F2
vowel indices were determined by the stationary part of the vowel spectral

pattern.

The frequency characteristics of F1 and F2 of the vowel in the realizations of
male Chinese speakers and female Chinese speakers show a wide range of

realizations of the vowel /o/ in terms of "vowel row" and "vowel rise".

The variation of values for "vowel rise" varies from 321 Hz to 705 Hz in 12
male speakers; the average F1 of the vowel /o/ in Russian speakers is 463 Hz, which
corresponds to a vowel of medium rise. The total variation of F1 in Chinese male
speakers is 386 Hz, indicating a significant variation of vowel realization on the
basis of "vowel rise”. The analysis of F1 indicators in Chinese male speakers in
terms of the level of Russian language proficiency has shown that male speakers
KM1B, KM5B, KM7B, KM3H, KM12H with high and low levels of Russian
language proficiency have normative realizations of the vowel on the "vowel rise"

feature.

Analysis of the realizations of the vowel /o/ by 16 female Chinese speakers
varies from 384 Hz to 687 Hz. Female speakers realize the vowel in a more compact
range of frequency space. The realizations of the vowel /o/ by the speakers KXX1B,
KXK3C, KXK4C, KXX5C, KXK6C, KXK16H correspond to the normative realization on

the feature "vowel rise".

The analysis of the vowel allophone realizations for "vowel row" shows a
range of 838 Hz to 1581 Hz for male Chinese speakers and 849 Hz to 1371 Hz for
female speakers. The mean performances in Chinese speakers were 1138 Hz and
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1045 Hz in male and female speakers, respectively. At the same time, the
realizations of the Russian speaker are 1150 Hz. The vowel realizations
of Chinese female speakers KXX1B, KX6C, KXX7H, KX10, KXX14H with
high, medium and low levels of Russian language proficiency correspond
to the normative realization of the vowel on the "vowel series" feature and
are within the acceptable normative pronunciation on the "vowel series"

feature.

Figures 21 and 22 show the frequency characteristics of the vowel /o/ in F1-

F2 space in Hz in the realizations of male and female speakers of Chinese and

Russian.
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Figure 21 — Frequency Figure 22 — Frequency characteristics
characteristics of vowel /o/ in PM of the vowel /o/ in P2K and (scarlet
and (scarlet circle) KM (blue circle) KX (blue cubes) realizations
cubes) realizations in F1-F2 space in F1-F2 space in Hz
in Hz

Commentary to figures: Designations PM - Russian male speaker. KM —
Chinese male speaker. P)XX — Russian female speaker, KXX — Chinese female speaker.

F1, F2 — frequency characteristics of vowels in Hz.
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The analysis of modifications of the vowel /o/ confirmed the previously
predicted errors in the speech of native speakers of Chinese, namely the absence of
quantitative vowel reduction. 85% of the total number of speakers made an
erroneous realization of the vowel /o/. For example, Chinese speakers erroneously
realized the vowel /o/ in the words: 3010mO, gopm¥Yuwi, po30swiii, conYou,

nozeonlms, cmopony, etc. (See Application 2; P. 156-158).

The announcers read multi-syllable words syllable by syllable, trying to put
the stress on each syllable of the word. Thus, vowels in syllables are realized as in
isolated pronounced syllables, for example, in the word zo010mo all vowels /o/ are

realized qualitatively and quantitatively the same.

The variability of realizations of the vowel /o/ in the position after soft
consonants is represented to a lesser extent than after hard consonants, e.g. in the
words: menawiii, notidem, necuxa, yuenwix; in the position before soft consonants,
e.g. in the text words: ckeosw, nesorvno. The absence of soft consonants in the
Chinese language system prevents the normative realization of the vowel in these

positions. The vowel is realized in the following sound types:

3.1.3. Vowel /u/
The vowel /u/ was analyzed in words from the experimental text in the stress
position after hard and soft consonants. The Russian vowel /u/ has its Chinese
analogue <u>. The modification of the vowel depends on its position in the word

and phrase and on the combination with the surrounding consonants. The analysis
of vowel realizations by native speakers of Chinese demonstrates the variety of

variants of vowel /u/ pronunciation in the words: blowing, best, other, young, rays,

page, central, next, Frequency characteristics of the vowel were recorded by the

stationary area of vowel realization.
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Table 17 presents information on the number of realizations of the vowel /u/

by male and female Chinese speakers.

Table 17 — Number of speakers and realizations of allophones vowel /u/

The following vowel sound-types were recorded during the analyses /u/:

men women
Speakers
12 16
Realizations 96 128
Total 224

)

U

€ (S]

9

G

u (%)

Yo

Traditionally, the Russian vowel /u/ is realized in accented and unaccented

positions. Non-accented /u/ is characterized by a shorter duration, is pronounced

with less intensity and is subject to reduction. The accented vowel /u/ is pronounced

distinctly and is not reduced.

Table 18 shows the F1, F2 frequency characteristics of the stressed vowel /u/

in the realizations of native Chinese speakers.

Table 18 — Frequency characteristics of the stressed vowel /u/

Announcers | F1 F2 Announcers | F1 F2
KMI1B 327 972 KXI1B 450 1528
KM2C 346 934 K)XX2B 471 1032
KM3H 346 1049 KX3C 516 890
KM4H 422 858 KXK4C 439 1311
KM5B 308 1030 KXKS5C 422 1432
KM6B 365 801 KXK6C 422 934
KM7B 422 1504 KOK7H 460 915
KM8C 378 998 KXK8H 410 987
KM9C 367 1024 K)K9H 453 1241
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KM10C 345 898 KXX10H 478 941
KMI11H 321 976 KX11H 478 1101
KMI2H 432 081 KOK12H 589 1409
- - - KOK13H 476 934
- - - KXX14H 467 954
- - - KX15H 476 1321
- - - KX16H 567 1361
Commentary on the table: Designations F1, F2 - frequency

characteristics of vowels in Hz; KM — Chinese speaker — male; KX -
Chinese speaker — female; B — high, C — medium, H — low levels of

Russian language proficiency. Digit — ordinal number of the speaker.

Analyses of the vowel realizations of /u/ for the feature "vowel rise"

showed a range of values from 308 Hz to 432 Hz in male Chinese speakers
and from 422 Hz to 589 Hz in female Chinese speakers. The mean values
were 364 Hz and 473 Hz, respectively. It is noteworthy that the F1 values
of Russian male and female speakers are 374 Hz and 366 Hz, respectively.

Thus, female Chinese speakers realize the allophones of the vowel /u/ in

a more open variant than male Chinese speakers and native speakers of

Russian. The realization of /u/ allophones by Chinese male speakers on

the basis of "vowel rise" is within the limits of normative pronunciation.

Figures 23 and 24 show the frequency characteristics of the vowel

/u/ in the F1-F2 space in Hz in the realizations of male and female

speakers of Chinese and Russian languages.
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Figure 23 — Frequency characteristics Figure 24 — Frequency characteristics of

of the stressed vowel /u/ inthe RM and  the stressed vowel /u/ in the RF and
(scarlet circle) CM (blue cubes) (scarlet circle) CF (blue cubes)

realizations in F1-F2 space in Hz realizations in F1-F2 space in Hz

Commentary on figures: Designations RM — Russian male speaker. CM —
Chinese male speaker. RF — Russian female speaker. CF — Chinese speaker female.
F1, F2 of vowel /u/ in Hz.

The analysis of the realizations of the vowel allophones /u/ by the feature

"vowel row" showed a scatter of 801 Hz to 1504 Hz in male Chinese speakers and
890 Hz to 1528 Hz in female Chinese speakers. The mean scores were 1002 Hz and
1143 Hz, respectively. The performance of Russian male and female speakers is 822
Hz and 1022 Hz, respectively. Thus, native speakers of Chinese pronounce

allophones of the vowel /u/ in a more advanced forward variant on the "vowel row"

feature compared to the normative realization.

The analysis of modifications of the vowel /u/ confirmed the previously
predicted lack of quantitative reduction of the unstressed vowel /u/. Vowels in

syllables are realized as in isolated pronounced syllables. Announcers read

multisyllabic words yeumpanonomV, sxcnepumenmy by syllables, trying to put
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stress on each syllable of the word and, as a consequence, all vowels are realized
with the same duration. Also, the erroneous stress led to the distortion of the vowel

/u/ and the following words in general: 2Yuu, ¢popm¥Yuer, econYou, cmopony,

namnouxky, oYwa, wYmems, opYeum, zadymAswucw, etc. (See Application 3;
P. 156-158).
3.1.4. Vowel /i/

The vowel /i/ was analyzed in words from the experimental text in the stress
position after soft consonants. Pycckuii riacHbIi /i/ ©MeeT CBOM KUTaWCKUN aHAJIOT
<>, Moaudukanus riacHOro 3aBUCUT OT €ro MO3UIIMU B CJIOBE U ¢paze U OT
KOMOMHAIIMU C OKPYKAalOUIMMHU €ro COrJIacHbIMHM. AHalu3 peanu3aluuid INIaCHOTO
HOCUTEJIIMH  KUTANCKOTO S3bIKa JEMOHCTPUPYET pa3zHooOpa3ue BapUaHTOB
MPOU3HECEHUsI TJIACHOTO /i/ B CIIOBaX M COYETAHUSIX CIIOB: CIeOUNU, UCHOJHST,
mawun, u Ccyovbe, o0epoica, CONPOMUBIEHUU, NpPenooasameib, 6 CeKyHOY,
MEeXanu3ayuu, U3yuums, Kynui, 6eoa, cuumaem, Tpesoeun, nooum, omsemui. The
frequency characteristics of the vowel were recorded by stationary vowel realisation
area.

Table 19 presents information on the number of realizations of the vowel /i/
by male and female Chinese speakers.

Table 19 — Number of speakers and realizations of vowel allophones /i/

men women
Speakers
12 16
Realizations 252 336
Total 578

The following vowel sound-types were recorded during the analyses /i/:

i I 5 ! Y e

Table 20 contains the frequency indices F1, F2 of the stressed vowel /i/ in the

realisations of native Chinese speakers.
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Table 20 — Frequency characteristics of vowel allophones /i/

Speakers F1 F2 Speakers F1 F2
KMIB 286 2184 KXI1B 270 2530
KM2C 399 2175 KK2B 384 2682
KM3H 344 1971 KXK3C 498 2815
KM4H 306 2122 KK4C 498 2663
KM5B 307 2051 KXKS5C 479 3156
KM6B 383 2250 KX6C 477 2782
KM7B 307 2032 KXX7H 345 2544
KMS8C 304 2101 KOK8H 498 2492
KMOC 336 2291 KOK9H 346 2720
KM10C 311 2471 KOK10H 517 2264

KMI1H 308 2186 KXI1H 403 2625

KM12H 293 2291 KK12H 327 1011

- - - KXI13H 327 2682
- - - KXX14H 308 2226
- - - KXI15H 289 2188
- - - KX16H 346 2739

Commentary on the table: Designations F1, F2 - frequency characteristics of
vowels in Hz; CM — Chinese speaker - male; CW — Chinese speaker - female; H —
high, S — medium, L — low levels of Russian language proficiency. Digit — ordinal
number of the speaker.

The analysis of vowel /i/ realizations for the vowel rise feature showed a range
of F1 values from 308 Hz to 432 Hz in male Chinese speakers and from 422 Hz to
589 Hz in female Chinese speakers. The mean F1 scores were 364 Hz and 473 Hz,
respectively. The F1 values of male and female Russian speakers are 324 Hz and

360 Hz, respectively.
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Thus, native speakers of Chinese realize the vowel /i/ on the basis of "vowel

rise" within the normative realization.

The analysis of realizations of allophones of the vowel /i/ by the feature
"vowel row" showed a scatter in male speakers from 2032 Hz to 2471 Hz and from
1011 Hz to 2815 Hz in female speakers. The mean F2 values were 2177 Hz and 2507
Hz, respectively. The F2 values in Russian speakers correspond to 2199 Hz in male
and 2161 Hz in female speakers. The realization of allophones /i/ in Chinese male
speakers is within the normative pronunciation. Female Chinese speakers realize
allophones of the vowel /i/ in vowel sound-types significantly advanced (by 400 Hz

on average) on the "vowel row" feature.

Figures 25 and 26 show the frequency characteristics of the vowel /i/ in F1-
F2 space in Hz in the realizations of male and female speakers of Chinese and

Russian languages.
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Figure 25 — Frequency characteristics Figure 26 — Frequency characteristics
of the stressed vowel /i/ in PM and of the stressed vowel /i/ in the
(scarlet circle) KM (blue cubes) realization of PJK and (scarlet circle)
realizations in F1-F2 space in Hz KK (blue cubes) in F1-F2 space in Hz

Traditionally, the Russian vowel /i/ is realized in stressed and unstressed

positions. The accented vowel /i/ is pronounced distinctly and is not reduced.
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The non-accented /i/ is characterized by a shorter duration, is pronounced with
less intensity and is subject to reduction. The vowel /i/ in the pre-pronoun and post-
pronoun positions in the words [ilcrnoansn, culilmaem, Tpesoe[iln, a06[ilm
undergoes quantitative reduction. The average duration of /i/ in the unstressed
position is up to 0.02 ms in the pronunciation of a native speaker of Russian.
Analysis of the realizations of the unstressed vowel /i/ in the pronunciation of native
speakers of Chinese demonstrates the results indicating the absence or minimal
reduction of the vowel. The average duration of the unstressed vowel is 0.12 ms in
Russian speakers, which is 0. 10 more than in Chinese speakers. Such indicators are
characteristic of Chinese speakers with medium and low levels of Russian language

proficiency. No differences were observed between female and male speakers.

3.1.5. Vowel /i/
The vowel /i/ is analyzed in words from the experimental text in the stressed
position after hard consonants. The Russian vowel /#/ has no Chinese analogue.
Often in place of Russian /i/ the Chinese diphthong /si / is realized, which exists in

Mandarin and its dialects. The modification of a vowel depends on its position in the
word and phrase and on its combination with the surrounding consonants. As

discussed earlier (Chapter 1) Russian /i/ is often characterized as a heterogeneous
vowel [i']. The articulation of /i/ begins with a non-front vowel and ends with a front
vowel. The non-front articulation is characteristic only for the beginning of the

vowel.

The analysis of vowel realizations by native speakers of Chinese confirmed
the prediction of pronunciation errors and demonstrated the variety of pronunciation

variants of the vowel /i/, including heterogeneous realisations of the vowel in the

stressed position: 6wir, cetna, met, npussikiu, mer; in the non-impacted position:

MY3BIKY, pa3eisiobledll, GbIPbIEANCs, NPUCTYUWUBALCS, HENOHAMHBbIM, Obl8AGUINIL
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HepasHomepnbim, obbiknosennbix. Table 21 presents information on the number of

realizations of the vowel /i#/ by male and female Chinese speakers.

Table 21 — Number of speakers and realisations of vowel allophones /i/

men women
Speakers
12 16
Realizations 156 208
Total 364

The following vowel sound-types were recorded during the analyses /i/:

i I 9 i Y e oi i

Registration of frequency components was carried out for the stationary

segment of the vowel. The obtained data were recorded in the table.

It should be noted that the duration of the vowel /i/ in the unaccented position

is similar to its realization in the accented position. As with other vowels, there is a
lack of quantitative reduction of the vowel, caused by the speakers' desire to
pronounce each syllable as a stressed syllable of the word.

The analysis of the realizations of the vowel /i/ on the feature "vowel rise"

showed a scatter of 323 Hz to 475 Hz in Chinese male speakers. The scatter of F1
scores in female Chinese speakers ranked from 381 Hz to 517 Hz. The mean values
were 377 Hz and 451 Hz, respectively. The F1 scores of male and female Russian
speakers are 393 Hz and 429 Hz respectively. Thus, native speakers of Chinese

realise the vowel /i/ by the feature "vowel rise" within the normative realization.
The analysis of the realizations of the vowel /i/ on the feature "vowel row"

showed a scatter of values from 1027 Hz to 2291 Hz in male Chinese speakers and

from 1441 Hz to 2871 Hz in female Chinese speakers. The mean values were 1407
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Hz and 2060 Hz, respectively. The F2 values of male and female Russian speakers
were 1396 Hz and 1515 Hz, respectively. Thus, native speakers of Chinese realize

the vowel /i/ by the feature "vowel row" in a wide range beyond the normative

realization. This is especially characteristic of female Chinese speakers.
Table 22 contains the frequency indicators of F1, F2 characteristics of the

stressed vowel /i/ in the realizations of native speakers of Chinese.

Table 22 — Frequency characteristics of vowel allophones /i/

Speakers F1 F2 Speakers F1 F2
KM1B 323 1058 KX1B 384 2125
KM2C 401 1027 K)XX2B 421 2250
KM3H 475 1136 KX3C 498 2871
KM4H 363 1763 KX4C 498 2397
KM5B 325 1706 KXK5C 460 2815
KM6B 420 1786 KX6C 381 1441
KM7B 364 1274 KXX7H 496 1823
KM8C 367 1233 KOK8H 422 1542
KM9C 353 1024 KOK9H 460 2112

KM10C 399 1326 KX10H 517 2150

KMI1H 372 1266 KXX11H 479 2131

KMI2H 371 2291 KXK12H 479 1846

- - - KX13H 422 2131
- - - KX14H 422 2131
- - - KXK15H 384 1751
- - - KXX16H 498 1447

Commentary on the table: Designations F1, F2 — frequency characteristics of
vowels in Hz; KM — Chinese speaker - male; K)K- Chinese speaker — female; B —
high, C — medium, H — low levels of Russian language proficiency. Digit — ordinal
number of the speaker.
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Figures 27 and 28 show the frequency characteristics of the vowel /i/ in F1-

F2 space in Hz in the realizations of male and female speakers of Chinese and

Russian languages.
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Figure 27 — Frequency characteristics Figure 28 — Frequency characteristics

of the stressed vowel /i/ in PM and of the stressed vowel /#/ in the PXX and

(scarlet coloured circle) KM (blue (scarlet circle) KK (blue cubes)
cubes) realizations in F1-F2 space in realizations in F1-F2 space in Hz
Hz

Commentary on figures: PM — Russian male speaker. KM — Chinese male

speaker. F1, F2 — frequency characteristics of vowels in Hz.

3.1.6. Vowel /e/

The vowel /e/ was analyzed in words from the experimental text in stress
position after hard and soft consonants. The Russian vowel /e/ has its Chinese
analogue <e>. The modification of the vowel depends on its position in the word
and phrase and on the combination with the surrounding consonants. The analysis
of vowel realizations by native speakers of Chinese demonstrates the variety of
variants of vowel /e/ pronunciation in words: amo, coomnowenue, cen, o nepswix,
HepasHOMepHOM, 3HAYeHue, cuoenwve, NnogéepxHocmvio, ulymems, menepbv, cebe,
nepsoti. Table 23 presents information on the number of realizations of the vowel

/el by male and female Chinese speakers.
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Table 23 — Number of speakers and realizations of vowel allophones / e /

men women
Speakers
12 16
Realizations 144 192
Total 336

The following vowel sound-types were recorded during the analyses / e /:

e I 9 i € i %

Table 24 contains indicators of frequency characteristics F1, F2 of the stressed
vowel /e/ in the realizations of native Chinese speakers.

Table 24 — Frequency characteristics of vowel allophones /e/

Speakers F1 F2 Speakers F1 F2
KM1B 347 1963 KXI1B 583 2278
KM2C 533 1498 K)XX2B 579 1973
KM3H 578 1443 KXK3C 756 2424
KM4H 500 1577 KXK4C 786 1827
KM5B 472 1632 KX5C 697 1869
KM6B 682 1619 KXK6C 673 2118
KM7B 361 1962 K)K7H 544 2193
KMS8C 686 1348 KOK8H 648 1806
KMO9C 488 1678 KOK9H 670 1851
KM10C 531 1890 KX10H 687 2033
KMI11H 531 1954 KXI11H 706 2264
KMI12H 537 2011 KX12H 896 1979

- - - KX13H 801 1903
- - - KX14H 674 2522
- - - KXI15H 578 2324
- - - KXX16H 743 2422

Commentary on the table: Designations F1, F2 - frequency characteristics of
vowels in Hz; KM — Chinese speaker — male; KXX — Chinese speaker — female; B —
high, C — medium, H — low levels of Russian language proficiency. Digit — ordinal
number of the speaker.
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The frequency characteristics of the vowel were recorded for the stationary

segment of the vowel realization.

Analysis of vowel /e/ realizations for vowel rise showed a range from 347 Hz
to 686 Hz in male Chinese speakers and from 544 Hz to 802 Hz in female Chinese
speakers. The mean values were 520 Hz and 688 Hz, respectively. The F1 values in
male and female Russian speakers were 418 Hz and 672 Hz, respectively. Thus, both
male and female speakers of Chinese realize the vowel /e/ on the basis of "vowel
rise” in a wide range outside the normative realization. The figures demonstrate the

recorded indicators.

Figures 29 and 30 show the frequency characteristics of the vowel /i/ in F1-

F2 space in Hz in the realizations of male and female speakers of Chinese and
Russian languages.
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Figure 29 — Frequency characteristics of Figure 30 — Frequency characteristics
the stressed vowel /e/ in PM and (scarlet of the stressed vowel /e/ in the PX
circle) KM (blue cubes) realizations in and (scarlet circle) KXX (blue cubes)

F1-F2 space in Hz realizations in F1-F2 space in Hz

Commentary to figures: Designations PM — Russian male speaker. KM —

Chinese male speaker. F1, F2 — frequency characteristics of vowels in Hz.
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The analysis of the realizations of the vowel /e/ on the "vowel row" feature
showed a range of values from 1348 Hz to 2011 Hz in male Chinese speakers and
from 1806 Hz to 2533 Hz in female Chinese speakers. The mean values were 1714
Hz and 2111 Hz, respectively. The F2 values in Russian male and female speakers
were 2021 Hz and 2135 Hz, respectively. Thus, both male and female speakers of
Chinese realize the vowel /e/ on the basis of "vowel row" in a wide range outside the
normative realization.

The frequency characteristics of Russian vowel realizations /a/, lel, i/, 11/, lul,
/ol are demonstrated in a single F1-F2 space. Figure 31 shows the summarized vowel

performance of male and female native Chinese speakers.

3.1.7. Vowel modification in F1-F2 space
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Figure 31 — Allophones of Russian vowels /a/, /el, i/, lil, lul, lol in F1-F2 space.

On the abscissa axis — F2. On the ordinate axis — F1.
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Table 25 presents the frequency characteristics of vowel allophones /a/, /el /i,

lil, lul, lol.

Table 25 - F1, F2 indicators of Russian vowels in Chinese realisations

i i e ) a u

F1 F2 F1 F2 F1 F2 F1 F2 F1 F2 F1 F2
KMI1B 323 | 1058 | 366 | 2184 | 347 | 1963 | 421 | 929 | 554 | 1333 | 327 972
KM2C 401 | 1027 | 399 | 2175 | 533 | 1498 | 534 | 1149 | 573 | 1144 | 346 934
KM3H 475 | 1136 | 344 | 1971 | 578 | 1443 | 480 | 838 | 687 | 1125 | 346 | 1049
KM4H 363 | 1763 | 306 | 2122 | 500 | 1577 | 481 | 1167 | 611 | 1276 | 422 858
KM5B 325 | 1706 | 307 | 2051 | 472 | 1632 | 532 | 1581 | 592 | 1295 | 308 | 1030
KM6B 420 | 1786 | 383 | 2250 | 682 | 1619 | 705 | 1202 | 725 | 1163 | 365 801
KM7B 364 | 1274 | 307 | 2032 | 361 | 1962 | 524 | 1250 | 536 | 1030 | 422 | 1504
KMSC 367 | 1233 | 304 | 2101 | 686 | 1348 | 659 | 1131 | 561 | 1213 | 378 998
KM9C 353 | 1024 | 336 | 2291 | 488 | 1678 | 324 | 957 | 557 | 1289 | 367 | 1024

KM10C | 399 | 1326 | 311 | 2471 | 531 | 1890 | 521 | 1261 | 571 | 1131 | 345 898

KMI11H | 372 | 1266 | 308 | 2186 | 531 | 1954 | 531 | 1103 | 599 | 1411 | 321 976

KMI2H | 371 | 2291 | 293 | 2291 | 537 | 2011 | 498 | 1103 | 621 | 1561 | 432 981
KX1B 384 | 2125 | 270 | 2530 | 583 | 2278 | 468 | 1178 | 801 | 1927 | 450 | 1528
KXK2B 421 | 2250 | 384 | 2682 | 579 | 1973 | 540 | 909 | 842 | 1642 | 471 | 1032
KX3C 498 | 2871 | 498 | 2815 | 756 | 2424 | 479 | 956 | 890 | 1532 | 516 890
KXK4C 498 | 2397 | 498 | 2663 | 786 | 1827 | 493 | 1079 | 931 | 1789 | 439 | 1311
KX5C 460 | 2815 | 479 | 3156 | 697 | 1869 | 499 | 856 | 841 | 1356 | 422 | 1432
KXo6C 381 | 1441 | 477 | 2782 | 673 | 2118 | 430 | 1084 | 801 | 1390 | 422 934
KOK7H 496 | 1823 | 345 | 2544 | 544 | 2193 | 511 | 1220 | 896 | 1675 | 460 915
KX8H 422 | 1542 | 498 | 2492 | 648 | 1806 | 503 | 849 | 893 | 1543 | 410 987
KOK9H 460 | 2112 | 346 | 2720 | 670 | 1851 | 549 | 1030 | 856 | 1776 | 453 | 1241

KXI10H | 517 | 2150 | 517 | 2264 | 687 | 2033 | 603 | 1099 | 841 | 1567 | 478 941

KXKI1H | 479 | 2131 | 403 | 2625 | 706 | 2264 | 554 | 858 | 880 | 1642 | 478 | 1101

KXI12H | 479 | 1846 | 327 | 1011 | 896 | 1979 | 687 | 1371 | 831 | 1754 | 589 | 1409

KXKI3H | 422 | 2131 | 327 | 2682 | 801 | 1903 | 384 | 877 | 794 | 1865 | 476 934

KXK14H | 422 | 2131 | 308 | 2226 | 674 | 2522 | 498 | 1078 | 804 | 1754 | 467 954

KXI15H | 384 | 1751 | 289 | 2188 | 578 | 2324 | 521 | 1321 | 831 | 1987 | 476 | 1321

KXK16H | 498 | 1447 | 346 | 2739 | 743 | 2422 | 478 | 967 | 841 | 1786 | 567 | 1361
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Commentary on the table: KM — Chinese speaker, male, K)XX — Chinese speaker,
female. B - high, C - average, H — low level of Russian language proficiency. Digit

— number of the speaker.
Frequency characteristics of F1-F2 vowels are presented in Figure 32 - males;

in Figure 33 - females.
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Figure 32 — Frequency characteristics of Russian vowels in the realization of 12 male

speakers. On the ordinate axis — F1; on the abscissa axis — F2 in Hz.
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Figure 33 — Frequency characteristics of Russian vowels in the realization of 16

female speakers. On the ordinate axis — F1; on the abscissa axis — F2 in Hz.
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Analysis of the distribution of Russian vowels /a/, /e/, i/, [il, lu/, lol in the

performance of Chinese male speakers shows a more compact arrangement of sound
units within the classical triangle in the F1-F2 space. This picture indicates a more
closed character of vowel realizations according to the feature "vowel lift" and more
posterior articulation according to the feature "vowel row" .

Analysis of the distribution of Russian vowels /a/, /el, /il, fil, lul, lol as

performed by Chinese female speakers demonstrates a wide range of distribution of
vowel allophones within the classical triangle in F1-F2 space. The pronunciation of
vowels tends to be more open in terms of vowel lift. VVowel articulation tends
towards a more anterior character of vowel pronunciation on the feature “vowel
row”.

In the course of the study, a comparative-comparative analysis of F1-F2 vowel
frequencies in the realisations of native speakers of Russian and Chinese was carried
out. Table 26 shows the average F1-F2 rates in the realisation of speakers of the two
languages.

Table 26 — Averaged data on frequency characteristics of vowel allophones

performed by Chinese and Russian speakers

Vowels Chinese speakers Russian speakers
i F2 F1 F2
[i] 419 1780 411 1456
[1] 364 2365 342 2181
[e] 616 1941 545 2078
[0] 514 1085 511 1013
[a] 741 1498 808 1582
[u] 426 1082 370 922

Analysis of the realizations of six Russian vowels /a/, /el, i/, il, lul, lol

performed by native speakers of Chinese and Russian within the articulatory triangle
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shows the classical distribution of vowel allophones in the F1-F2 space. The
character of modifications of Russian vowels in Chinese speakers is characterized
by a tendency to pronounce vowels with the tongue body moving forward on the
basis of "vowel row". This is especially characteristic of the vowel of the front row,
high rise /i/. The vowel /i/ is realized in a pronounced advancement of the vowel
articulation forward on the "vowel row" feature. The vowels of the back row /u/, /o/
demonstrate advancement of the tongue body to the centre of the articulatory triangle

when articulating vowels. The vowel /a/ is realized as a vowel of higher elevation,
pushed back row. The front vowel /e/ is realized by Chinese speakers similarly to
Russian speakers. The mid-row vowel /i/ is realized by Chinese speakers in the

advanced forward variant on the basis of the “vowel row” feature.
Figure 34 demonstrates the obtained acoustic triangles of Russian vowel

realizations /a/, /el, lil, i/, lu/, ol by native speakers of Chinese and Russian in

comparative terms.

F1
200

300
400
500
600
700
800
900

F2 2200 1700 1200 700 200)

Figure 34 — Average frequency characteristics of vowel allophones performed by
28 native Chinese speakers (blue cubes) and Russian speakers (scarlet circles).

On the ordinate axis — F1; on the abscissa axis — F2 in Hz.
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The modification of vowels in the performance of Chinese speakers,
represented by a variety of combinatorial-position variants of vowels, as the analysis

showed, is caused by several reasons:

*  erroneous accent;

* lack of accent (pronunciation of words by syllables);

e lack of quantitative vowel reduction;

* lack of qualitative vowel reduction;

* replacement of Russian vowels with Chinese analogues;

* replacement of Russian vowel monophthongs by Chinese diphthongs.

The modification of Russian vowels in the pronunciation of native speakers
of Chinese is dependent on their native language sound system, manifested in the
acoustic character of the obtained data, registered vowel sound-types, including
diphthongoid character.

Modification of Russian vowels by native speakers of Chinese with different
levels of language training (high, medium, low) shows pronunciation of Russian
vowels by speakers with a high level of language training close to the normative
realization. Speakers with medium and low levels of language training demonstrated
a wide variety of recorded variants of vowel sound-types reflected in the space of
the acoustic triangle.

Modification of Russian vowels in the performance of native speakers of male
Chinese demonstrates a tendency to vowel realization within the framework of
normative pronunciation.

Modification of Russian vowels in the performance of native speakers of
Chinese by women is characterized by a wide range of distribution of variants within
the acoustic triangle, which is expressed in the variety of vowel sound-types
demonstrated.

Vowel modification in the performance of female speakers goes beyond the

limits of normative realization.
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3.2. Consonant modification

research,

including

experimental-phonetic analysis, of the realisations of Russian consonants by native

speakers of Chinese and its dialects, as well as by Taiwanese speakers (Li Huei-Ying
1999; Chang Ching-Gwo 1999, Chen Jao Lin 2000; Zhao Zhe 2017, Du Yunsha

2017) Sun Bo 2022: 114-119; Sun Bo 2023: 146-151).

The research experience shows that the main difficulties in the realization of

Russian consonants by native speakers of Chinese are related to violations of:

1. the “hard-soft” correlation;

2. the correlation "voiceless-voiced":

3. the way consonants are formed,;

4. phoneme identity.

In the sound system of the Russian language, 15 pairs of consonants are

contrasted on the basis of “hard-soft” correlation. Table 27 shows paired examples

of consonants that may cause difficulties in mastering correct Russian pronunciation.

Table 27 — Hardness-softness correlation of consonants

Ip-p/l marnka — IIATKA Iz-Z) 3al — B3SLT
/b-bl/ ObLI — on Ik-Xi/ KOT — TKET
I£-0/ rOTOB — rotoss | Ig- g/ rox — ['ére
Iv-vil HKHUBOT — KUBET Ix-x/ CTUX — CTUXHU
It-t/ TYPKH — TIOpKU | /m-m/ MaJl - ML
/d-df nara — IS s In-n/ HOC - HEC
Is-sll caj — CSIb -1/ JIyT - JTIOK

[r-1)/ pan - P

The remaining consonants are unpaired /8/, /Z/, /c/ always hard and /&/, /5:/

are always soft. The palatal consonant /j/ is always soft. According to the work of

the tongue tip, forelingual consonants are divided into dorsal /t, ¥, d, dJ, ¢, &, n, n,
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s, s, z, 7, §/; apical /1, 1/ and cacuminal /3, Z, r, r//. The given unpaired consonants

are articulatory different from Chinese sounds.

In Russian, 22 consonants form 11 pairs opposed on the basis of “voiced-
voiceless”: /p-b/, If-vl, It-d/, Is-zl, Ik-g/, /§-2/, /p*-bl, 18-V, [8-d)l, Is-Z)], IK-gl.
Table 28 shows paired examples of consonants that can cause difficulties in
mastering correct Russian pronunciation.

Table 28 — Correlation of consonants in terms of “voiced-voiceless”

Ip-bl nap — Oap /8-7/ rap - xKap
If-vl | da3a — Baza lp-bl | s — OHTDH
/t-d/ | Touka — JI04Ka 1f-vIl | chepa — Bepa
Is-z/ cyI — 3y0 [0-d/ | Tuna - Juna
Ik-g/ KOT — ron [s)-Z)/ CSIb — 3SITh
1K-gll KHUT — TUIT

The noisy consonants /8:/, /&, Ic/, Ix/, I/ have no voiced pairs.

The realization of Russian consonants in Chinese speech is considered on the
extended material of recordings of the experimental text performed by 28 native
speakers of Chinese - participants of the experiment with different levels of language
proficiency from low to high levels. The obtained data were compared and
contrasted with the realizations of the analyzed consonants in the performance of 21
native speakers of Russian. The results allowed us to obtain a reliable picture of the
realizations of Russian consonants in the performance of native speakers of Chinese
and to identify the pronunciation difficulties encountered by learners mastering the
phonetic features of the Russian language.

The contemporary Russian received language consists of 36 consonant phonemes
(Verbitskaya, Ignatkina 1993:21; Popov 2014:45). The number of consonants exceeds the
number of initials in Chinese (23 units) almost twice as much. This circumstance causes
difficulties in mastering Russian consonants by Chinese learners. In this paper, the phonetic
analysis is carried out in the order of consonants distribution according to the principle of place

of formation: lip, fore-lingual, middle-lingual, posterior-lingual.
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3.2.1. Labial consonants
There are 10 labial consonants in Russian (of which 6 are labio-labial; 4 are
labio-dental), and 4 initials in Chinese (of which 3 are labio-labial; 1 is labio -dental).
Table 29 shows Russian and Chinese labial consonants.

Table 29 — Russian and Chinese lip consonants

Place of obstruction Russian Chinese
labio-labial p, p’ b, b, m, mJ p,p", m
labio-dental £ 0 v, v f

The share of labial consonants in Russian is 23% of the total number of
consonants in the language; in Chinese — 17% of the total number of initials in the
language. The greatest difficulties for the Chinese in this group are the correlation of
Russian consonants by hard-soft correlation; by voiceless-voices correlation.

Ipl, Ipl
Labio-labial, plosive, voiceless consonants /p/, /p¥/ were analyzed in the

composition of words and word groups from the experimental text in the position of
absolute beginning and middle of the word: no yenmpanvromy, no nposepke,
noszeojiums, npu 6b1COKOM, NPUCTYUUBAJICA, meﬂ]lblﬁ, Qpedcmwlu;eﬁ, njaiomHocmu,
ereblﬁ, nokasvledi, Kynui, cCnpocuj, cnaniv, nOnom, 6CHOMHUL, CONPOMUBJTIAICA,
conpomueieHusl, NOKpvlmo, npopsleailucy, 8080@11466, EOSOHO, etc.

The following non-normative realizations of /p/, /p¥/ were noted during the

auditory analysis:

1) Pronunciation of Chinese aspirated [p"] in place of [p]: nomom —
[p"lomom, nepewuii — [pMepsviii, 6ceobuyee — sceo[pMmee.

2) Pronunciation of the voiced [p] in place of the deaf [p] in the word
scnomuun — ec[plommuun, mennviii — me[plasiii.

3) Pronunciation of the voiced [b] in place of the deaf [p]: scnomnrun —

sc[blomnun, nozono — [blozono, xne6 — xne[b], nnomuocmu — [blromuocmu..



102

4) Pronunciation of soft aspirated [p"] in place of soft [p']: kynur — xky[p™ux,
nepeviii — [pMepeuiii.
5) Vowel insertion of [*] in consonantal combinations with [p]: npopwisaruce

— n[*]popwieanuce, conpomuensics — con[*|pomusnsics.

6) Pronunciation of hard [p] in place of soft [p']: necenxy — [plecenky, nécuxa
— [plécuxa.
/b, bl
Labio-labial, plosive, voiced consonants /b/, /bl were analyzed as a part of

words and word groups from the experimental text in the position of the absolute
beginning and middle of the word before the vowel and consonant: 6si.1, 6sL10,
ovlsasuiull, 00veouHeHusx, 0ovema, yavlbamocs, asmoodyce, cebe, oopamul,

ocobenno, crabwlil, beda, 00 yuebe, OIU3KO U Op.

The following non-normative realizations were registered during the analysis:
1) Devoicing of the hard [b] in the position before vowels: yrsi6amobcs —

yavi[blamwscs, asmobyce — asmo[blyce, dvisasuuii — [bleisasuuii, 6vi1 — [bloL.
2) Devoicing of soft [b/] in position before vowels: sce6e — ce[blle, ocobenno
— oco[bl]enno.
3) Pronunciation of soft [p'] in place of soft voiced [bl]: o6veounenusx — o[p']
bEeOUHECHUSX.
/m/, /mi/
Labio-labial, plosive, nasal sonants /m/, /mi/ were analyzed as part of words

and word groups from the experimental text in the position of the absolute
beginning and middle of the word: myswixy, mysesx, mexanuzayuu, pasmewenuem,
MEHsl, MAIbYUK, MAMa, MO2Id, CAMblll, CYMKe, MANblul, KULOZPAMMO8, Mbl, MO,

Mamy, MoeMm, MHe, Mano, 3a0YMABUIUCL, SDAMMAMU.
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The following non-normative realizations were registered during the analysis:

1) Pronunciation of hard [m] in place of soft [m]: pazmewenuem —
paz[m]ewenuem, mens — [mlens, mexanuzayuu — [m)exanuzayuu, cemo —
ce[m].

2) Devoicing of the hard sonant /m/: 3adymasuiuce — 3a0ylmlasuuce.

3) Devoicing of soft sonant /mJ/ in position before vowels: nexanuzayuu —
Imllexanuzayuu.

4) Insertion of a vowel (epithesis®®) in the position of the end of the word:

nomom — nomo[mu].
5) Elision? of [m] in the absolute end of the word: opyeum — opyau[#],

HepasHOMEPHbIM — HepasHomepbl[#], nenonsmuvim — nenonsmuowi[#].

If1, 16/
Labio-dental, constrictive voiceless consonants /f/, /f// were analyzed as part

of words and word groups from the experimental text in the position of the absolute
beginning and middle of the word: asmo6yc, popmyner, yugpy, coscem, 6 cexynoy.
The following non-normative realizations were noted during the auditory

analysis /f/, /f).

1) Pronounciation of [v] in place of [f]: énepeou — [V]epeou
2) Insertion (epenthesis?’) of a vowel after [f]: sce — [fu]ce.

3) Elision of [f]: snepeou — [#]nepeou.

% Epithesis (Greek for "apposition, superimposition™) is a phonetic term denoting the
occurrence of a non-etymological reference or transitional sound at the end of a word for ease of
pronunciation.

2% Elision (from Latin "squeezing”, "pushing out" - the falling off of a sound (vowel or
consonant or syllable in a word or phrase to facilitate pronunciation for the speaker

27 Epenthesis (Greek for "insertion") is a phonetic phenomenon, the addition of one or more
sounds (consonant or vowel) to a word.
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Ivl, IVl

Labio-dental, constrictive voiced, hard and soft consonants /v/, /vi/ were
analyzed as part of words and word groups from the experimental text in the position
of absolute onset and mid-word before the vowel and consonant: semep, seuep,
8eUKULl, BUOHbL, HEBOJIbHO, PA32080PAM, PABEHCMBO, 3480008, CB8A35X, NPoBepKe,
HeussecmHo, mosapuuy, 04e8UOHO, 8bl3bl8ACMCl, BHUMAHUE, OMBOPAYUBAIICS, BUOHO,

€80€20, N03801UMb, 08a0YAMb, CONPOMUBIISIICA, 8UO, BOCNOMUHAHUSL, NEPBBIX.

The following non-normative realizations were noted during the auditory
analysis /v/, IV

1) Pronunciation of voiceless [f] in place of hard [v]: 6 pyke — [f] pyxe.

2) Pronunciation of the combination of voiceless constrictive + vowel [fu] in
the place of the voiced [v]: 6 rexyuu — [fu] rexyuu, 6 pyxe — [fu] pyxe.

3) Pronunciation of the combination of voiceless constrictive + vowel [fa] in
the place of the [v]: 6 06wedunenusx — [f9] o6weounenusix, 6 dopoicroil —
[fa]oopoarcnoii, 6 cmopony — [f9] cmopomny.

4) Pronunciation of the combination of voiced [v] + vowel in place of [f]:

6 cmopony — [foa] cmopony.
3.2.2. Forelingual consonants
There are 19 forelingual consonants in Russian and 12 initials in Chinese.

Table 30 shows Russian and Chinese anterior consonants.

Table 30 — Russian and Chinese anterior lingual consonants

Place of Russian Chinese
d;)réal - t,t,d,d,c & s,9, 2z |-

apical 1, I t, th ts, tsM, s,
cacuminal $,7, 1, 1 . 18" s, (2)
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The share of anterior consonants in Russian is 45.2 per cent of the total number
of consonants in the language; in Chinese — 52 per cent of the total number of initials.
The greatest difficulties for the Chinese in this group are the correlation of consonants

by hardness-softness; by voicing-deafness, as well as by mode of formation.

It 1vl

Forelingual, dorsal, plosive? voiceless, hard and soft consonants /t/, /t/ were
analyzed as part of words and word groups from the experimental text in the position
of absolute onset and mid-word before the vowel and consonant: muxui, semep,
NOKpbIMO, paseHcmeo, npedcmoswel, 1pesoeun, obpamun, mpu, paccepoumcs,
cuumaem, cmparuye, Kum, CAaHmumempo8, nomom, 4ymbo, moeoa, mam, mak, eopog,
nymu, uHmepecHulil, peosm.

The following non-normative realizations of /t/, /t/ were noted during the

auditory analysis:

1) Pronunciation of Chinese aspirated [t"] in place of [t]: 3anao — 3ana[t"],
xum — ku[t"], pebam — pe6a[t"], mam — [t"] am, max — [t"] ax, mywamu — [t"] yuamu,

Tpusoaun — [t"] pusoeun, no6um — nobu[t.

2) Pronunciation of aspirated [t"] in place of [t]: meneps — [t"eneps, muxui
— [6Muxuit, 3amemun — same[tMun, decamu — deca[t"|u, conpomuenenus —

conpo[t"uenenus, omsemun — omee[tMuu.
3) Pronunciation of [t] is not hard enough: suo — sult], kum — xul[t].
4) Pronunciation of [t] in intervocalic position: komopyio — ko[t] opyro.
5) Pronunciation of [t]: muxui — []uxuii.

6) Pronunciation of [d'] in place of [t]: caob — ca[d)i], wymems — wyme[dli],

mema — [d]ema.
7) Pronunciation of affricated [dZ]]: o6pamun — o6pa[dZ]un.

8) Pronunciation of affricated [tc)]: muxuii — mu[tc|uit, semep — ge[td]ep.
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9) Elision of the consonant [#]: zro6um — mooul#], cuumaem — cuumae[#].
10) Insertion (epenthesis) or addition of a vowel at the absolute end of a word

after [t]: pebsam — pebsam [t9], 06adyame — deaoyal[th], ecm — ec[ti].
/d/, Idif

Forelingual, dorsal, plosive, voiced, hard and soft consonants /d/,
/di/ were analyzed as part of words and word groups from the
experimental text in the positions of absolute word onset and mid-word:
before vowel and consonant: Oyx, eudusi, enepedu, cydvbe, Oecsamu,
ouesuoHo, Oymaio, ONUHbBL, paccepoumcs, Odemel, O0as, O0UKU, 05041,

dsadyamu, dyua, ovixauue, OHegHo20 €tC.

The following non-normative realizations of /d/, /d// were noted during the

auditory analysis:

1) Devoicing of forelingual, plosive, voiced [d] in position before vowels /a/,
lol: oopooicnon — [d]opooicnoir, oocmamouno — [d] ocmamouno, oouxu — [d] ouxu,
oyn — [d] ya.

2) Pronunciation of the soft affricated sound [d#] in place of /di/ in the word:
0s105— [d¥]a[dP]a, zaxoosumezo — 3axo[dF)awezo, snepeou — enepe[d=]u.

3) Pronunciation of a voiceless plosive [t] in the place of the forerlingual
voiced /d/ in position before vowels /a/, lu/, /il: ovixanue — [t]oixanue, oymaro —
[tlymaro, oanexo — [tlanexo, oyn — [t]yn, 3adymaswucy— 3a[t]lymaswuce.

4) Pronunciation of [t] in place of /d/ before the sonant /n/:eéuonbr — su[t]not,
onesno2o — [tlnesnoco, ouesuono — ouesu[t)no.

5) Realization of insufficiently voiced [d] in words: edurnuy — e[d|unuy,
cyovbe — cy[d]6e, nyacoe — nyac[di]e.
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6) Devoicing of soft /d/: nyacoe — nyac[dl], oemei — [di]emei.
Ic/
Forelingual, dorsal, voiced, hard affricate?® /c/ analyzed in the composition of
words and word groups from the experimental text in the position of absolute
beginning and middle of the word: connua, yewmpanvnomy, epanuyeil,

MexaHuzayuu, 1eKyuu, oemcmaee, yeib, yuppy.

The following non-normative realizations of /c/ were noted during the auditory
analysis:
1) Elision of [c]: oemcmee — oe][t]se.
2) Pronunciation of [s] on the spot [c]: naxkoney — naxonel[s], yenmpanornomy —
[slenmpanvromy yugpy — [slugpy.
16l
Forelingual, dorsal, voiceless, soft affricate /¢// was analyzed within words and word

groups from the experimental text in absolute onset and mid-word position: seuep,
myuamu, dneKmpuiecKue, 00uKe, Yymo, 8bIKIIOYUIL, yuede, 1yyuie, Y4eHbIX, OYeHb

The following non-normative realizations of /&/ were noted during the auditory

analysis.

1) Pronunciation of Chinese forelingual, cacuminal, aspirated [fs"] in place
of [¢]: yuenwvix — y[fs "] envix.

2) Pronunciation of soft, constrictive [§/] in place of [¢/]: ouesuono —
o[&euono.

3) Pronunciation of the Chinese apical, aspirated [ts"] in the place of [&]:

ouens — o[ts "ens.

4) Pronunciation of the hard [s] in place of [&]: ayuwe — ny[S] we.

28 Affricate - a consonant sound with a slit recursion instead of a burst, usually resulting from
the combination of a bowed sound with a subsequent homorganic and initially slit sound. - O. S.
Akhmanova Dictionary of Linguistic Terms. Moscow: Unitorial Urss, 2004. — C. 61.
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5) Pronunciation of [¢] in place of [¢]: douxu — 00[$)] ku, Houb — Ho[S].
6) Pronunciation of [f] in place of [&]: uyme — [[]yme.

7) Pronunciation of the Chinese aspirated [t"] in the place of [¢]: seixnrouun

— guixmo[tMun.
Isl, Isil
Forelingual, dorsal, constrictive, voiceless, hard and soft consonants /s/, /si/

were analyzed as part of words and word groups from the experimental text in the
position of the absolute beginning and middle of the word before the vowel and
consonant: cepuuii, crabwiii, conHya, cmapulii, cyovbe, CMpaHHo, COBCeM, Caxicad,
COXpaHsaAmMb, cuumaen, cemb, CblHA, CAMbIU, cebe, clooa, cnambv, ecm, geKdey,
Oecsimu €tc..

The following non-normative realizations of /s/, /si/ were noted during the

auditory analysis:
1) Pronunciation of [f] in place coscem — cos[f]em.

2) Pronunciation of [z] in place of [s]: cesazsax — [z]es3sx.

3) Pronunciation of hard [s] in place of [s']: cems — [s]ems, decamu —
oe[s]amu, cs0b — [s]20b, crooa — [s]woa, ocenu — o[s]enu.

4) Pronunciation of the Chinese, cacuminal, aspirated [fs"] in place of [si]:
6bl3bleaemcs — ebl3vleaem [fsh] A.

5) Insertion of a vowel (epithesis) after [s']: npopwisanuce — npopuviearu[sii].

6) Elision of [s/] at the absolute end of the word 3aoymasuiuce —
sadymasuiul#].

7) Pronunciation of [z] in place of [s/]: ckeo3b — ckeo[z].

8) Pronunciation of the combination of consonant [z/] + vowel in place of
[s]: cx6036 — cxso [2].

9) Inserting a vowel at the absolute end of a word after [2)]: cksosb —

ckeo [Z)].

10) Insertion a vowel in the combination of [str]: cmpanax — [star]anax.
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Izl 17}/
Forelingual, dorsal, constrictive, voiced, hard and soft consonants /z/, /z)/

were analyzed as part of words and word groups from the experimental text in the
absolute onset and mid-word position before the vowel and consonant: ckeosw,
3ax005Uie20, My3bIK), 30JI0MO0, PACCKA3bIBAT, CBA3AX, HA3bIBAT, U3YUUMDb,
NOKA3bI6A, NO360IUMb, HENb351, NO30HO, HCUHU, 3AMEmUL, uzyuums etc.

The following non-normative realizations of /z/, /z}/ were noted during the

auditory analysis:

1) Pronunciation of insufficiently phonated hard [z]: nazeiean — na[z]eisan,
nokaszwléan — nokalz]eiean, 3on1omo — [z]onomo.
2) Pronunciation of the soft [2)]: ceazax — cea[Z]ax, nenvsza — nenv[2]a.
3) Pronunciation of [Z] in its place [z]: u3y4nuTh — H[Z]y4uTh.
18/
Forelingual, dorsal, constrictive, bifocusedal, long, voiceless /8:/ was

analyzed as part of words from the experimental text in the position of absolute
onset and mid-word before vowels and consonants: saxooswezo, sawuwarom,
npeocmosiuiell, pasmeweHuem, COCMasIAIOWUX, HCEHUWUHY, CLe0YIOUYI0, MAWU,
cnAawezo.

The following non-normative realizations of /8:/ were noted during the
auditory analysis:

1) Pronunciation of [s1] in place of [8":]: sawuwaiom — 3a[s'|u[s]|aom,
moeapuwy — mosapuls], scenwuny — xcen[sluny, mawun — mal[s'] un.

2) Pronunciation of [3] in place of [8:]: credyrowyio — creoywo[§]yro.

3) Pronunciation [s] in place of /8%:/: ewye — e[s] e
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In/, Ini/

Forelingual, dorsal, constrictive, hard and soft sonants /n/, /ni/ were analyzed
as part of words and word groups from the experimental text in the position of
absolute onset and mid-word before vowels and consonants: ne6o, unozoa, naw,
BUOHbL, HEBOJIbHO, HUX, HAC, HAWld, OCODEHHO, HAO, HA3bleéd]l, HA0o, He, CblHA, Hem,

Ha, Heby, HapuUco8a, Houb, OHEGHO20, NOHS, HYHCHO, HAULE2O.

The following non-normative realisations of /n/, /ni/ were noted during the
auditory analysis:
1) Elision of [n]: xougepenyuu — xol[#]pepenyuu, Tpesocun — Tpesoeul[#],
orcenuguny — sce[#lwuny, pebenxa — peoe[#)ka, scenwumny — sce[#luuny.
2) Replacing [n] with [t]: s3raem — 3[t]aem.
I, 1

Forelingual, apical, constrictive, hard and soft sonants /1/, /1/ were analyzed

as part of words from the experimental text in the positions of absolute beginning
and middle of the word before vowel and consonant, absolute ending: 61, 1yuu,
BeUKUI, aleKkmpuiecKue, NPUCTLYUUBATICA, nabopamopus, omoaia,
CONPOMUBAEHUSL, YCAOBHBIX, IeKYUU, OJUHbL, MATbIUA, YILIOAMbC, y4ule, WAalyH
KYRUL, OMKPbLL, JTHOOUM, MUAbLLL, 3A2Ai0bl8dsl. CKOAbKO, NPUBLEKIU, X1eO, NOHsL,
2nasnoe, Majuo, OJU3Ko.

The following non-normative realizations of /1/, /I were noted during the

auditory analysis:

1) Pronunciation of the hard sonant [r] in place of [1]: azasnoe — 2[r]asnoe,
nabopamopus — [rlabopamopus, craboui — c[rlabvuil, 6vi10 — Ovi[1]o0.

2) Pronunciation of the hard sonant [1] in place of the soft [1]: seruxui —
se[lJukuii, 6viu — owi[l]u.

3) Pronunciation of the soft sonant [I] in place of the hard [1]: 6s110 — 66i[1]o.
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4) Inserting a vowel at the absolute end of a word after /I/: yens — ye[li],
npenooasamens — npenooasamel[li].

5) Pronunciation of the soft sonant [r] in place of [I]: npusrexnu —
npus[] exnu.

6) Elision? of [Ii] in the middle of a word: negonvro — neso[#] no.

181, Izl

Forelingual, cacuminal, constrictive, voiceless and voiced consonants /§/, /Z/
were analyzed as part of words and word groups from the experimental text in the
positions of absolute word beginning and middle before vowel and consonant,
absolute end: /8/ — WANYH, 3a0YMABUUCH, HAULe20, MATbLUL NPUCTYUUBALCS, NUULYM,
Llypouka; 172/ — nysacoe, pwvidcuil, caxcana, OOPONCHOU, HCUBOMHBIX, XYOOICHUK,
naccas);cupoes, Hceintoco, HyHCHo, HCU3HU, JHICEeHUURY

The following non-normative realizations of /§/, /z/ were noted during the
auditory analysis:

1) Pronouncing [8%] in place of /8/: wen — [8%] en, nuwym — nu[8%:] ym.

2) Pronunciation [s] in place of [§]: Illypouka — [s]ypouxa.

3) Pronunciation [Z]] in place of [Z]: nyarcoe — ny|[Z]e.

Irl, Iv]

Forelingual, cacuminal, constrictive, hard and soft consonants /r/, /1}/ were
analysed as part of words and word groups from the experimental text in the
positions of absolute word beginning and middle before vowel and consonant,
absolute end: cepuwuii, 6euep, npopwvisanucey, paouo, YeHMparbHOMy, PABEHCMEO,

enepeou, IKChepumMenmy, npu, paze08op, KOmMopdasl, nepeou, Hapucosai, 6ONPOCH,

Lllypouka, pyke, pebenka, nepgvix, Kpome, pabonul, peuis, NpogepKe

2 Elision (from Latin "squeezing"”, "pushing out" - the falling off of a sound (vowel or
consonant or syllable in a word or phrase to make it easier for the speaker to pronounce.
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The following non-normative realizations of /r/, /r/ were noted during the

auditory analysis:

1) Pronunciation of [1] in place of [r]: pasencmeso — [l]asencmeso, pabomor —
[llabomel, paseosop — [1]azeosop, cepuiii — ce[l]oiil, poiorcuti — [1]owocuit, paz — [1]as,
nposepke — n[losepxe, Illlypa — LLy[l]a, epammamu — 2[lJammanu, copoo — 2o[l]oo.

2) Pronunciation of [I] in place of [1/]: napucoean — na[lllucosan, enepeou —
ene[llleou, osxcnepumenmy — osxcne[llumenmy, pewun — [V)ewun, 2o6opunu —
2060[Vunu, mopsx — mo[li]ax.

3) Pronunciation of hard sonant [r] in place of soft [r]: pe6sar— [r]eGar, pewwn
— [r]ewsun.

3) Pronunciation of [r] (syncope®): nosepxnocmuwio — noge[#)xnocmuro.

4) Pronunciation of [r] in place of [r]: deparca — oe[r]arca.

5) Inserting a vowel (epinthesis) after [1']: deporca — oe[ri]oxca.

6) Insertion of a vowel (epenthesis) at the absolute end of a word after [r], []:
semep — seme[ra], menepb — mene|ri].

3.2.3. Mediolingual consonant
In Russian there is one mediolingual consonant, in Chinese there are 3 initials.
Table 31 shows the Russian and Chinese mediolingual consonants.

Table 31 — Russian and Chinese Middle English consonants

Place of obstruction | Russian Chinese
mediolingual: j te, tg", ¢
The share of the mediolingual consonant is 2.3 per cent of the total number

of consonants in Russian; in Chinese it is 13 per cent of the total number of initials

in the language.

% Syncope is a phonetic phenomenon in which a sound or a group of sounds or a syllable (more
often in the middle of a word) falls out.
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1j/

Mediolingual, constrictive sonant /j/ was analyzed as part of words and word
groups from the experimental text in the position of absolute word beginning and
middle before vowel and consonant, absolute end: muxuii, cepwiti, myszesx,
00veOuHeHusx, 00vema, camblil, YMHbIU, 8ecenbll, Mos, noudem, UHMmMepecHou,
IOHbLU, exau, eé.

The following non-normative realizations of /j/ were noted during the auditory
analysis:

1) Pronunciation of [i] in place of [j]: exaru — [i]xau, eé — [i]é, eounuy —
[1Jouruy.

2) Pronunciation of the diphthong [is] in place of [j]: seauxuii — eenux[is].

3) Pronunciation of the diphthong [is]: cmapuwui — cmap(is].

3.2.4. Back-lingual consonants
There are 6 back-lingual consonants in Russian and 4 initials in Chinese.

Table 32 shows Russian and Chinese back-lingual consonants.

Table 32 - Russian and Chinese Posterior Lingual Consonants

Place of obstruction Russian Chinese

BaCk'IinguaI k1 k}i 91 g}i Xl X] k1 khl Xl g
The share of posterior consonants is 14 per cent of the total number of

consonants in Russian; in Chinese — 17 per cent of the total number of initials in the

language. The greatest difficulties for the Chinese in this group are the correlation of

consonants by hardness-softness, by voicing-deafness, and by type of obstruction.
K/, 1K/

Back-lingual, constrictive, voiceless, hard and soft consonants /k/, /ki/ were

analyzed as part of words from the experimental text in the positions of absolute

word beginning and middle before vowel and consonant, absolute end: noxpwimo,
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KOMmMOopo2o, MOpAK, KOHGepeHyuu, H#CUOKOCmuU, J1eKyuu, NoKa3wvleal, KHU2y, Kynul,
OMKPbLI, KO, KUM, CEKYHOY, HAKOHeY, 8bIKIOYUIL, KDOME.

The following non-normative realizations of /k/, /ki/ were noted during the

auditory analysis:

1) Pronunciation of Chinese hard, aspirated [k"] in place of [Kk]: komopozo —
[kMomopoeo, kynun — [KMynun, kmo — [K"mo, mopsax — mopa[k"].
2) Pronunciation of hard aspirated [k"] in place of soft [k]: xum — [K]um.
3) Pronouncing soft aspirated [ki"] in place of soft [K]]: kum — [kiMum.
4) Insertion of the vowel [®] in the consonantal combination [s]: who - k[s]to.
5) Pronunciation of slit [*] in intervocalic position in place of [*]: kmo — k[*]mo.
6) Insertion (epinthesis) of a vowel at the absolute end of a word after [k]:
XY00HCHUK — XyO0oxrcHu[Ko].
Igl, Igll
The back-lingual, plosive, voiced, hard and soft consonants /g/, /g// were

analyzed as part of words and word groups from the experimental text in the
positions of absolute word beginning and middle before vowel and consonant,
absolute end: wuwnocoa, zopoo, pazeosopam, epanuyeti, 2osopunu, Tpesozun,
cmpozuti, 2071y60My, 3a2110b18ds1, M020a, 200aXx, 21A6HOE, 20PO0.

The following non-normative realizations of /g/, /g// were noted during the

auditory analysis:

1) Pronunciation of deaf [k] in place of [g]: easemax — [k]azemax.

2) Pronunciation of insufficiently voiced [g]: cooa — [glooa, conyou —
[glony6u, copoo — [glopoo, mozoa — molgloa, enasnoe — [glrasnoe, epanuyeii
— [glpanuyei.

3) Pronunciation of insufficiently voiced [g/]: Tpusoeun — Tpuso[glun,

cmpoeuii — cmpo[giluil.
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IxI, X
Back-lingual, constrictive, voiceless, hard and soft consonants /x/, /xi/ were

analyzed as part of words and word groups from the experimental text in the
positions of absolute word beginning and middle before vowel and consonant,
absolute end: muxuii, zaxoosweco, exanu, JIe2KY10, He0OOXOOUMBIX, COCMABNAIOUUX,
COXPAaHAmMb, XYO0IUCHUK, 3aMUX, XOOULd, NePBbLX, 200aX.

The following non-normative realizations of /x/, /x}/ were noted during the
auditory analysis:

1) Pronunciation of hard [x] in place of soft [x]: muxuii — mu[x]uii.

2) Inserting a vowel in the position of the end of the word: samux — samulxi], cooax—2o00axd].

3) Pronunciation of [g] in place of [x]: zeexyro — ne[g]lyro.

3.3. Modification of consonant combinations
This section is based on the work of the author 3132, A characteristic feature of

the Russian language is the presence of consonantal combinations containing from
two to five consonants in one syllable: CC: cmon, cuee, coams, mpasa, 30ecw,

Ilepuw, craska; CCC. cmpana, 30pagcmeyii, 8CHOMHUMb, BCKOYUMb, 3a8mMpd,

aamunckuil, omnusacvieams; CCCC: scnueck, 830pemHyms, 8327150, 8CHPAXUBAND,

eouncmeeHnHulll,  yoosoabcmsue, ecmpeua, Canxkm-Ilemepoype; CCCCC:
MYOpPCmB06ams, KOHMPNPemeHn3usi, KOHmpnpumep.
Mikhail Vasilyevich Lomonosov's words about the sound organization of

speech are well known, with the recommendation to "guard against consonant

3t Sun Bo “Quantitative characteristics of consonant combinations of Russian in the speech of
native speakers of Chinese” // Research and teaching of languages: analysis, experience,
technologies / Editor-in-Chief L.D.Radnaeva. — Ulan-Ude: Buryat University Press. — 2022. —
C.114-1109.

32 Sun Bo. Consonant Clusters study in acoustic and statistic data analysis to create effective
e-learning and teaching environment // Proceedings of International Conference “E-LEARNING,
METHODOLOGY, TECHNOLOGY, EVALUATION AND FUTURE TRENDS”, September,
2021, Ulan-Baator, Mongolia
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clusters that are unseemly to the ear, for example: “all the senses have a nobler gaze,
for six consonants placed side by side - vstv-vz, make the tongue very stammering”
(Lomonosov 1952:240).

The most frequent consonantal combinations are two-membered and three-
membered combinations: CC and CCC. Consonantal combinations can occur at the
beginning, middle and end of the word root, at the junction of prefix and root, at the
junction of suffix and root, as part of prefixes and suffixes, etc. The phonetic system
of the Russian language allows combinations: “noisy + noisy”, “noisy + sonorous”,

“SONOrous + noisy”, “sonorous + SONOrous”, “soNOrous + sonorous”.

Consonant combinations can be grouped by the method of formation. Lip +
lip: /bm/, Imp/: ramna, komnac, ooman, oomepums. Anterior + anterior lingual: //st/,

[zd/, Int/, Ind/, Isn/, [zn/, In&/, Itn/, ldn/: cocmu, kocmiom, 30ecw, 8ezde, necs, Huous,

JHCU3HD, HAHYUMD, IHCEHUWIUHA, MYHCHUHA, CMYOEHUEeCKUll, DPOMAHMUK, JTUCHIbI,
30HMUK, amjem, 6elCausvll, OeCuyMHbLU, JemyuK, 4Ymo-Huby0b, 20poOCKOl,

cmeamocs. Forelingual + posterior lingual: /nk/, /rt/, Ingl, Ink/: necenxa, kapmunxa,

Anenus, benenvkuil, 0oueHbka, secelleHbkull, mantocenvkuii. Posterior + posterior

lingual: /gk/, IxK/: mazkuii, neekuii, cusaeuums, nézxkue. Combinations with sonorant

consonants: /br/, /sli/, | br/, Imli/: 0obp, muicns, okmabps, Kpemns. Posterior +

anterior lingual: /g0/: necue, mscue.

The variety and frequency of consonantal combinations in Russian
becomes a big obstacle to mastering normative pronunciation for
speakers of languages whose phonetic systems lack them. An example
of such a language is Chinese, which has no such concept as a
consonantal combination. The study of the realizations of Russian
consonant combinations in the pronunciation of native speakers of
Chinese is an important problem in teaching Russian phonetics. The
task of this stage of the present study is to investigate the realisations

of Russian consonant combinations in the pronunciation of native



117

speakers of Chinese using the example of reading a phonetically

representative text.

Phonetically representative text contains words with consonant combinations
(represented in Cyrillic): nip, T, 3r, HIN, CT, 3B, TKp, pX CT, NP PK, B, TP, TP, CT, TP
CII, CT, 4H, TIp BII, CII, HT, TIp BII, CII, CII, 1P, CK, 311, KJI, MII UK, CII, MH, CIJI, IIlH, OX, CH,
BCII MH, CT, 3H IN WOrdS: npenodasamens, coomuouienue, pazco8op, HCeHUUHA,
CMapasce, No36801UmMb, OMKPLLL, NOBEPXHOCMbIO, NPoGepKe, OasieHue, 1pesocuH,
NPOPLIBANUCH,,  CIAPBLU, — NPUCTYUWUBAILCS, — OOCIAMOYHO,  CONPOMUBTLEHUS,
9KCHEPpUMEHMY, CONPOMUBISICA, CLe008ANU, CAeOUNU, OpYeUM, CKA3ald, NO30HO,
BLIKIOYUN, JIAMIOYKY, BOCHOMUHAHUS, MHe, CAbIWMHO, HeoOXOOUMbIl, 3ACH)I,

BCNOMHUT, CIMOPOHY, 3HAeUb U JIP.

The total number of consonant combinations in the text is 170. Any of the
consonantal combinations presented in the text are difficult for native speakers of
Chinese to learn, with the most difficult from the author's point of view being the
combinations of /pr/, /pri/, Ibrl, [ br [, Itel, fteif, [drl, 1dv, [krl, [keil, Igrl, Igrl, Istl,

/sri/, [str/, /stri/ and other combinations which contain the anterolingual, tremulous,
hard and soft sonants /r/ and /rj/, which are absent in the Chinese language system.
Further description is devoted to analysing the realisations of the consonantal
combinations / pr/, Ipr/, ftrl, ] registered in syllables of words of the experimental
text.

3.3.1. Combinations /pr/, /pri/

In the text analyzed words with consonant combinations /pr/, / pri/ in words
of different syllable length: mnpopwisaruce (4 cnora), nposepxe (3 cnora),
nponavisaem (4 cnora), cnpocun (2 ciora) , conpomuenenue (6 cioro), onpocwi (3
ciora), conpomusnsaca (6 cnoros); /pri/ in words: npucaywmeancs (5 cnoros), npu
(1 cmor), npusnexau (3 cnora); npedcmosuwyeti (4 ciora), npenodasamens (5 cioron)
of the text as sung by 28 speakers. In all words except the word sonpocsi, syllables

with combinations /pr/, /pr/ are in the unaccented position.
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Ipr/

The results of the analysis of the duration of pronunciation of syllables with
the consonantal combination /pr/ by native speakers of Chinese indicate the
articulatory difficulty in realizing such combinations.

The analysis of word realizations with the consonantal combination /pr/ in the
pronunciation of Chinese male speakers compared to Russian male speakers showed
significant differences in duration.

Table 33 presents the recorded indicators.

Table 33 — Averaged data of realizations of syllable [pr] from words of the text

performed by native speakers of Russian (RM) and Chinese (CM) — males

8 | . : S

5 3 S 3 2

= 3 ) g N - <

% € L 3 S S S £

s 3 3 S S 2 8 S

o S, S, S, = S S S

(% N Ny Ny Q Q ) Q
PM/] 156 198 97 123 173 213 102
KM/I 218 213 240 374 405 267 362

The analysis of realizations of words with the consonant combination /pr/ in
the pronunciation of female speakers of Chinese compared to female speakers of
Russian has also demonstrated significant differences in realizations by duration.

Table 34 summarises the indicators recorded.

Table 34 — Averaged data of realizations of syllable [pro] from words of the text

performed by female speakers of Russian (RM) and Chinese (CM) languages

2 3 3

5 S S 3 =

= S N 3 3 S
L 3 < R = 3 3 =
g : 3 < S S $ S
8 S S 3 g, S 3 S
& S S S S S S S
PX]] 122 159 8 237 194 126 145
KK/T 200 247 310 242 315 271 230
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Figures 35, 36 show a significant difference in the duration of the syllable
/pro/ between the realizations by native speakers of Russian and Chinese, both in
male and female speakers. Multisyllabic words in Russian are often realized by
native speakers of Chinese by syllables. Sometimes words are pronounced with
pauses between syllables within words. Words with syllables containing consonantal

combinations are particularly difficult to pronounce.

700 700
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400 400
300 300

200 ’/\///\ 200
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=8—Panl Pan2 —@—Psnl Paga2

Figure 35 — Duration of the Figure 36 — Duration of /pr/ performed
combination /pr/ in words performed by female speakers. On the ordinate
by male speakers. On the ordinate axis axis — duration in ms, on the abscissa
— duration in ms, on the abscissa axis — axis — Russian speakers (row 1),
Russian speakers (row 1), Chinese Chinese speakers (row 2).

speakers (row 2).

The analysis of the duration of the consonantal combination [pr] depending
on the level of language proficiency demonstrates the realization of the combination
in the performance of speakers with a high level of language proficiency approaching
the standard (Russian native speaker). Chinese speakers with medium and low
language proficiency levels spend more time on the realization of the combination

respectively.
Table 35 contains indicators for the duration of syllable [pro] realization in

Russian female speakers and Chinese male speakers with different levels of Russian

language proficiency.
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Table 35 - Realization of syllable [pro] from words of the text in the performance
of native speakers of Russian (P2K/T) and Chinese (KXX/I-B; KXX/I-C; K)XK/I-H)
with high, average level of Russian language proficiency

) 3

S 0 3 ©

o Q s S O

3 S S 3

e 3 2 g = S 3 S
7] 2 Y 3 3 £ 9 N
S S, 3 S 3 S, 8 2,
L g, S S S S S S
n N N s S S @ s
PX ] 156 198 97 123 173 213 102
KXl -B 124 228 232 329 454 343 345
KX]I - C 260 237 215 390 293 325 373
KX/I - H 271 175 274 402 469 134 369

Speakers with a low level of language proficiency showed a large variation in
the duration of consonantal combination realisation compared to speakers with a
high and medium level of language proficiency. Thus, native Chinese speakers with
a low level of Russian proficiency have the greatest difficulty in realising the
consonantal combination / pro / compared to Chinese speakers with an intermediate
and high level of Russian proficiency. It is noteworthy that no Chinese speaker with
a high level of Russian language proficiency realised the consonantal combination
/rgo/ as a native speaker of Russian. This fact convinces the author that consonantal
combinations with trembling /r/ are indeed the most difficult for them to master.

Figure 37 demonstrates the duration indicators of realisations of the
consonantal combination /pr/ in the syllable /pro/ in the realisation of the Russian
speaker and native speakers of Chinese with different levels of language training in
Russian: high, medium and low. The longest duration was demonstrated by speakers
with a low level of Russian language proficiency. They are followed by speakers
with medium and high levels of language proficiency. None of the Chinese speakers

realised the syllable /pro/ in normative performance.



121

Figure 38 shows the maximum and average variation of syllable realisations
in the performance of the Russian speaker and native speakers of Chinese with

high, medium and low levels of Russian language proficiency.
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Figure 37 — Duration of the combination Figure 38 — Maximum and average
/pr/ in the realisation of the Russian variation of duration of realisations of
speaker and Chinese speakers with the combination /pro/in the Russian
different levels of language proficiency. speaker and Chinese speakers with
On the abscissa axis - duration of the different levels of Russian language
combination of words (1-7): on the proficiency in ms.

ordinate axis — duration in ms.

The greatest scatter of indicators is observed in native speakers of Chinese
with a low level of language proficiency. The maximum level was a scatter of
duration values from 134 to 469 ms. while the average indicator was a scatter from
274 t0 402 ms. The data indicate a great variability of sound-types in this group of
speakers. The variation is smaller for the intermediate level speakers, as well as for
the high proficiency group. Nevertheless, none of the groups reaches the level of
normative realization by duration of native speakers of Russian, both in terms of the

size of the scatter of indicators and the level of these indicators.



122

lpri/

The results of the analysis of the duration of pronunciation of syllables with
the consonantal combination /pr/ by native speakers of Chinese testify to the
articulatory difficulty of realizing such combinations. The absence of the soft
trembling consonant /r)/ in the Chinese language system causes the greatest
difficulty in mastering Russian pronunciation. Indicators of the duration of
pronunciation of syllables with the consonantal combination /pr/ in words in the

realizations of native speakers of Chinese and Russian are presented in Table 36.

Table 36 - Average data on the duration of syllable realizations /prii/ performed by
native speakers of Russian and Chinese languages in ms.

Male speakers Female speakers
npuciy npuciy
Words | wuean | npu PUCRE | \Nords | wwean npu npusre
cs Kau cs Kau
PM/] 122 111 112 PX T 72 101 6
KM/I 315 200 303 KX T 251 161 201

The data demonstrate a significant difference in the realization of the
consonantal combination /pr// in the realization of native speakers of Russian and
Chinese. Chinese male speakers realize the combination /pri/ 2.7 times longer than
Russian male speakers. Chinese female speakers realize the combination /pri/ 3.4
times longer than Russian female speakers. At the same time, female Chinese
speakers realize the consonantal combination /pri/ 1.3 times faster than male Chinese
speakers. Figures 39 and 40 show the duration of realizations of the text words:
listened, at, attracted in the performance of Chinese and Russian female and male

speakers respectively.
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Figure 39 — Duration of the combination /pri/
as part of words in the realisations of female
speakers of Russian (PXJI) and Chinese
(KOKT) languages in ms.
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Figure 40 — Duration of the combination /pr//
as part of words in the realisations of male
speakers of Russian (PM/]) and Chinese

(KMI) languages in ms.

A comparative analysis of the duration of pronunciation of the consonantal

combination /pri/ in unaccented syllables of polysyllabic words of the upcoming

text by native speakers of Chinese and Russian showed noticeable differences in

the duration of the combinations. Male and female native speakers of Chinese

implement the combination /pri/ 2.6 times longer than native speakers of Russian,

as well as the analyzed consonantal combinations.

The indicators of the duration of pronunciation of syllables with the consonant

combination /pri/ as part of the words: npedcmosuyeri, npenooasamens in the

realizations of native speakers of Chinese and Russian are presented in Table 37.

Table 37 — Average data on the duration of syllable realizations /prje/ in Russian

and Chinese native speakers in ms

speakers
PM PK KM KK
Words s 8 ! !
npedcmosiyet 197 168 203 249
npenooasament 204 11 263 251

In the course of the analysis, summary statistical graphs were prepared on the
comparative characteristics of the realizations of all words with the consonantal
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combinations /pr/, /pri/ in Chinese males and females. Figures 41 and 42 show the

obtained maximum and minimum scatter of data in the realizations of the

combinations.
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Figure 41 — Summarised duration of

combinations /pr/, /pr/ as part of words

within words in the performance of

Russian and Chinese male speakers in

ms.
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Figure 42 — Summarised duration of

combinations /pr/, /pr/ as part of words

within words in the performance of

Russian and Chinese male speakers in

ms.

Both female and male speakers of Chinese demonstrate the maximum

variation of data when realizing words with consonantal combinations /pr/, /pri/ in

comparison with Russian speakers.

In the course of the study, the spectra of sound recordings of words with the

combinations /pr/, /pri/ were analyzed. It is known that a specific feature of the
spectrum of trembling sonants /r/, /ri/ are periodic weakenings of the intensity and
formant structure of the sound (Dukelsky 1983: 61; Bondarko, Verbitskaya, Gordina
2004: 76). They are caused during articulation of /r/, /ri/ by thrilling of the front part
of the tongue at the place of its contact with the palate.

The analysis of spectral characteristics of realizations of the consonantal
combination of the lip-lip sonant and the anterior tongue trembling sonant in the
combinations /pr/ shows a clear expression of weakening and strengthening of

frequency components at the realization of /pr/ in the words nponavieaem, sonpocet,
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nponavieaem, cnpocun In Russian speakers. Figures 43-44 show the spectrograms of
realizations of the consonantal combination /pr/ in words in Russian and Chinese

speakers.

cror /mpo/ cror /sl ciaor /ea/  cior et/
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Figure 43 - Spectrogram of the word nponnwisaem in the realisation of Russian speaker 1, male.
On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration in ms.

cror /mpo/ caor /e c.IIOr /pa/ cror /er/
A A

0.89797576
5000+4£ ]

N ‘L” 1.‘,1“ i I
,, ‘u;b | wl

Frequency ( Hz)

o ' ' o 0.298
Time (s)

Figure 44 - Spectrogram of the word nponnwsisaem in the realisation of Chinese speaker #1, male.
On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration in ms.
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The spectrum indicates two areas of intensity gain corresponding to two strokes of
tongue-tongue contact with the palate. When realizing the isolated pronunciation of /r/, one
can observe three or more areas of intensity gain in the spectrum corresponding to three or
more tongue-to-palate contacts. On the contrary, in Chinese speakers the intensity gain is
less intense and vague in native speakers of Chinese with a high level of Russian language
proficiency, with the exception of the male speaker KM1B, in the spectra of the words
npuenexu, npenodasamens, Which is observed two sites of intensity gain corresponding to
the normative pronunciation. Even weaker and less pronounced is the combination /pr/ in
the spectra of words performed by native speakers of Chinese with a low level of proficiency
in Russian. In addition, frequency amplifications corresponding to vowel insertions between
the consonants /p/ and /r/ in the combination /pr/ are observed in the spectra of words
performed by Chinese speakers.

The analysis of the spectral characteristics of the realizations of the consonantal
combination of the lip-lipped consonant /p/ and the forelingual trembling soft sonant /r/ in
the combinations /pri/ shows a clear expression of weakening and strengthening of frequency
components in the realisation of /pr/ in the words npusnexiu, npenodasamens in Russian
male and female speakers. On the contrary, in native speakers of Chinese, no pronounced
strengthening and weakening of frequency components corresponding to the articulatory
locus in the place of contact between the tongue body and the palate, characteristic of the
sonant /r/, is observed in the word spectra. The exception is the realization of /pr/ in the
performance of the Chinese speaker of a man with a high level of Russian proficiency
KM1B, in the spectra of which we can observe strengthening and weakening of the basic
tone and formant structure in the realization of /ri/. The realization of /pr/ by native speakers
of Chinese with a low level of language proficiency does not correspond to the normative
realization, which is confirmed by the corresponding spectra, in which the pattern
characteristic of /pr/ is not observed, in particular, the absence of pronounced areas of
intensification and weakening of intensity in the locus of the spectrum of the combination
Ipr].
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Thus, the difficulties in realizing the combinations /pr/, /pri/ are caused by
the absence of such consonantal combinations in the Chinese language system,
including the combinations that include the forelingual, trembling hard and soft
sonants /r/, /ri/, which present the greatest difficulty for native speakers of

Chinese when mastering Russian pronunciation.

Figure 44-45 show spectrograms of realizations of the consonantal
combination /pri/ in the words npuerexnu, npenodasamens in Russian and

Chinese speakers.

o ¢7or /mpu/v cior /Bae/
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Figure 45 - Spectrogram of the word npusnexnu in the realisation of Russian
speaker 1, female. On the ordinate axis - frequency characteristics in Hz, on the
abscissa axis - duration in ms.
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Figure 46 - Spectrogram of the word npuenexau in the realisation of Chinese speaker 2,
female. On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration
in ms.

3.3.2. Combinations /tr/, /str/, /tri/

This case study is based on the author's work®: . In the text we analysed
words with the consonant combination /tr/, /str/, /tr)/, in the syllable /stra/ in words
of different syllable length: cmpanax (2 cnora), cmpanno (2 cnora), cmpanuye
(3 cimora), cmpanuyy (3 cnora), /tr/ in the word yenmpanvrnomy (4 cnora); /tri/ B
cnoBax mpu (1 cior), anekmpuueckue (6 cioros); /tro/ in the word cmpoeuii
(2 ciora).

Itrl, Istr/

Figures 47, 48 demonstrate the difference in syllable durations /tr/, /str/

between the realisations of native speakers of Russian and Chinese, both in male

and female speakers.

33 sun Bo Realisation of Russian complex consonant combinations in the speech of
Russian and Chinese speakers // Speech analysis: theoretical and applied aspects / Ed. by
L.D.Radnaeva. - Ulan-Ude: Buryat University Publishing House, 2023. - C. 146-151.
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Figure 47 — Duration of [str], [tr]. Figure 48 — Duration of [str], [tr].
Row 1 — duration of [str], [tr] in Row 1 — duration of syllable [str], [tr]
pronunciation of Russian male speakers; In Russian female speakers; Row 2 —

Row 2 — duration of syllable [str], [tr] in duration of syllable [str], [tr] in
pronunciation of Chinese women. On Chinese male speakers. On the

the ordinate axis — duration in ms, on the ordinate axis — duration in ms, on the
abscissa axis — words with combinations abscissa axis — words with

[str], [tr]. combinations [str], [tr].

Analysis of the realizations of /tr/, /str/ in the words cmpanax, cmpanno,
cmpanuye, cmpanuyy, yewmpaivrnomy from the experimental text with the
consonantal combination /tr/, /str/ in the pronunciation of Chinese male speakers
compared to Russian male speakers showed significant differences in duration. The
absence in the Chinese language system of the anterior lingual tremulous hard sonant
Ir/, as well as the absence of the consonantal combinations /tr/, /str/, /tr/ caused
articulatory difficulties in duration in Chinese speakers when reading the text.

The analysis of realizations of the word cmpoeuii showed a similar pattern,
with the duration of realizations in Chinese speakers exceeding the duration of
realizations of the combination in Russian speakers. It is noteworthy that both male
speakers in both languages realize the combination /str/ longer than female speakers.
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Figures 49, 50 show the realization of the word strict by Russian and Chinese

male and female speakers in comparative terms.
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Figure 49 — Duration of the
combination /str/ in the performance of
Russian and Chinese male speakers. On
the abscissa axis — Russian speakers
(PM) and Chinese speakers (KM).
On the ordinate axis — duration in ms.
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Figure 50 — Duration of the combination
[str/ in the performance of Russian and
Chinese female speakers. On the
abscissa axis — Russian speakers (PXX/I)
and Chinese speakers (KXX/I). On the
ordinate axis — duration in ms.

The results of the analysis of the duration of pronunciation of syllables with
consonantal combinations /tr/, /str/ by native speakers of Chinese testify to the
articulatory difficulty of realization of such combinations.

ftrif

Analysis of the realizations of the words mpu, snexmpuueckue from the
experimental text with the consonant combination /tr/ in the pronunciation of
Chinese male speakers compared to Russian male speakers showed significant
differences in duration. The absence in the Chinese language system of the
forelingual trembling soft sonant /r/, as well as the absence of the consonantal
combinations /tr/, /str/ caused articulatory difficulties in duration for Chinese
speakers when reading the text. The analysis of /tr// is carried out on the example of
the words mpu (3 syllables) and srexmpuueckue (6 syllables), which are different in
number of syllables. Figure 51 demonstrates the duration of realizations of /tr// in

the performance of Russian and Chinese male and female speakers.
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Figure 51 — Realization of /trl/ in the composition of words in the
performance of Russian and Chinese male and female speakers. On the
ordinate axis — duration in ms, on the abscissa axis — PM/JI, PXX]] -

Russian speakers; KMJI, KXKJ] — Chinese speakers.

The analysis of the duration of the combination /tri/ in the
performance of Russian speakers, both male and female, is the same.
The one-syllable word mpu from the text sentence «Pwikuii MaJb4uK,
KOTOpOMY OBIJIO roja mpu, OTBOPAaYMBAJCS, BBIPBIBAJICS, MOKa3bIBal
MaMe po30BBIN s3bik» 1S Key, stressed and pronounced longer. The
duration of the consonantal combination is 238ms. and 240ms. in males
and females respectively. The duration of the combination /tri/ in the
stressed syllable of the polysyllabic word sazexmpuueckue is 130 ms.

and 147 ms. respectively.

The combination /tri/ in a single-syllable word is pronounced 1.7
times longer than in a multi-syllable word. Both male and female native
speakers of Chinese realize the combination /tri/ in words longer than
Russian speakers. It is noteworthy that the duration of realization of the

combination /trj/ in the multi-syllable word saexmpuuecrkue exceeds the
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duration of realization of the combination in the one-syllable word mpu.
The duration of realizations is 280 ms. and 298 ms. in the word mpu and
415 ms. and 388 ms. in the word szexmpuueckue. As mentioned earlier,
Chinese speakers try to pronounce each syllable of a multi-syllable
word in the stressed position as a separately pronounced word, so the
syllable durations in a multi-syllable word are equal to or greater than

the /tr/ durations in single-syllable words.

The spectra of sound recordings of words with the combinations
Itr/, Istr/, Itri] were analyzed in the course of the study. The analysis of
spectral characteristics of realizations of consonantal combinations of
an forelingual explosive semantic and forelingual trembling sonant
shows a clear expression of weakening and strengthening of frequency
components in the realizations of /tr/, /str/, /tri/ in the words cmpanuye,
cmpanuyd, CMpaniHo, YeHmMpaibHOMY, CIMPO2Ull, Mpu, daeKkmpudeckue in
the pronunciation of Russian speakers. No amplification of frequency
components in the locus of sonants /r/, /ri/ is observed in the spectra as
a result of the influence of preceding deaf /s/, /t/ on them. In addition,
native speakers of Chinese pronounce the Chinese aspirated /t" / in place
of /t/. Vowel insertions in the realization of combinations /tr/, /str/, /tri/
in the performance of native speakers of Chinese with a low level of
Russian proficiency are also noted. Vowel insertions increase the
duration of pronunciation of combinations and words in general.

Figures 52-53 show spectrograms of realizations of the
consonantal combination /tr/, /str/ as part of the words cmpanuye,

cmpanno, cmpoeut in Russian and Chinese speakers.
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Figure 52 - Spectrogram of the word cmpanno in the realisation of Russian speaker 1, female.
On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration in ms.
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Figure 53 - Spectrogram of the word cmpanno in the realisation of Chinese speaker 1, male. On
the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration in ms
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Chapter 3 conclusions
1. The hypothesis about modifications of the Russian vowels, consonants
and consonant combinations in the speech of native Chinese speakers.
2. Modification of Russian vowels in the realisation of Chinese speakers
Is characterized by the absence of quantitative vowel reduction.
3. native speakers of Chinese language replace Russian vowels with their
Chinese analogues, as well as diphthongs and diphthonggoids.

4, The realization of Russian vocalic units /i/, i/, lu/, lel, [al, /ol by the

Chinese is characterized by the full type of vowel pronunciation characteristic of
their isolated pronunciation.

5. Difficulties of realizations of Russian consonants are connected with the
absence in the Chinese language has no correlations on the signs "hard-softs™ and "“voiceless—
voiced", as well as the difference in the way and place of their formation.

6.  The systematic influence of the differential feature "aspirated-
unaspirated” and "unaspirated” has been established. "aspiration - unaspiration" at

realization of Russian /p/, /pil, It/, It/, [k/, Ikil in positions of absolute beginning,

middle and end of the word.
7. The phonetic phenomena of elision, syncope (falling out of a sound), as
well as epinthesis (sound insertion) in the realization of both vowels and consonants.
8. The duration of realizations of Russian combinations in the
performance of Chinese speakers exceed twice this indicator in Russian speakers.

9. Sonants /r/, /v in the composition of consonantal combinations in the

performance of Chinese speakers are characterized in the spectral pattern by a
pronounced weakening of intensity and formant structure. The consonantal

combinations with forelingual, tremulous hard and soft sonants /r/, /ri/ present the

greatest difficulty.
10. Parameters of the realizations of vowel, consonant and consonantal
combinations in the performance of Chinese speakers with a high level of Russian

proficiency are equivalent to those of Russian speakers.
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CONCLUSION

In the dissertation study, on the basis of a representative array of sound
recordings of an exemplary model of Russian speech - a phonetically representative
text in the realization of 50 speakers of normative modern Russian and Chinese, a
comprehensive experimental-phonetic analysis was carried out and detailed
phonetic indicators of modifications of Russian vowels, consonants and consonant
combinations were obtained. The main results of the performed research are as

follows:

New acoustic data on the realization of Russian vowels demonstrate the
diversity of vocalic sound-types of vowels, their frequency characteristics in F1- F2
space depending on their location in the stressed or unstressed position, gender
characteristics of speakers and the level of their linguistic competence (high,
medium, low), pronunciation rate, as well as the influence of the Chinese phonetic
system. The main cause of non-normative vowel realization at the initial stage of
Russian language acquisition for Chinese is erroneous stress leading to distortion of
the whole word and, as a consequence, to the identification of formant indicators of

vowels beyond the limits typical for the Russian language;

The hypothesis about modifications of Russian vowels, consonants and
consonant combinations in the speech of native speakers of the Chinese language,
connected with the difficulties of realizations of consonants according to the features
not typical for the Chinese language, such as "hard-soft" and "voiceless —voiced", as
well as according to the regular features "type of obstruction” and "place of
obstruction”, has been experimentally confirmed. The systematic influence of the
feature "aspiration-unaspiration” peculiar to the sound system of the Chinese
language has been established. The phonetic phenomena of elision or syncope

(sound dropout) and epinthesis (sound insertion) have been revealed;

The new empirical information on the analysis of consonantal

combinations of Russian in Chinese speech by duration and spectral
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(acoustic) pattern indicators clearly demonstrates and substantiates the
obstacles that Chinese speakers face in mastering Russian consonantal
combinations. The greatest difficulty is presented by the combinations that

have the forelingual, trembling, hard and soft sonants /r/, /ri/, which are

absent in the Chinese language system;

The results of the dissertation research reflect the scientific novelty,
theoretical and practical significance of the work related to the linguistic
interpretation of the data obtained experimentally, reflecting the specificity
of modification phonetic processes of Russian vowels and consonants in the
speech of native speakers of Chinese with different degrees of language
training, gender, detailed knowledge of which is extremely necessary in the
practical implementation of pronunciation of modern Russian in the Chinese

audience.

As a result of the conducted research, the main statements put forward

for the defence have been proved:

1. Theoretical and applied bases of modifications of Russian vowels,
consonants and consonant combinations in the performance of native speakers
of the Chinese language allow us to methodologically substantiate the
difficulties of mastering articulatory, acoustic and perceptual features of the

sound system of the Russian language.

2. Peculiarities of the Russian verbal accent, connected with its mobile
and different place character, the presence of stressed and unstressed vowels
have a negative interfering influence on the non-normative modification of
vowels in the performance of native speakers of Chinese, manifested in the
absence of quantitative reduction of vowels, replacement of Russian vowels

by their Chinese analogues, diphthongs and diphthongoids and sound-types
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of the full type of pronunciation of all vowels in the composition of words

from two-syllable to multi-syllable words.

3. Systematic interfering influence of the peculiarities of the sound system of
the Chinese language on the realization of the sound units of the Russian language,

manifested in the pronounced aspirated character of Russian /p/, /pil, It/, It/, Ik, IKi/

the tendency of pronunciation of the open syllable of the CV type, expressed in such
phonetic phenomena as elision and syncope (falling out of sounds); epenthesis and
epithesis (vowel insertion) in consonantal combinations, in the middle and at the

absolute end of the word after consonants.

4. The action of phonetic interference in the pronunciation of Russian
consonants by the Chinese arises in the manifestation of those features that are not
represented in Chinese, namely: "hard-soft consonant correlation", "voiceless-
voiced consonant correlation™, as well as substitution of Russian sounds that are not

represented in the Chinese language system..
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LIST OF ABBREVIATIONS AND SYMBOLS

. KM — the Chinese speaker is a male;
. K)K — Chinese speaker - female

. PM — Russian speaker - male

. PJ)K — Russian speaker - female

. I'm — Hertz

. F1 — first formant

. F2 — second formant

. ®IIT — Phonetically representative text
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. MDA — International Phonetic Alphabet
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12. B — high level of Russian language skills
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APPLICATIONS

Application 1

®OHETUYECKU ITPEJICTABUTEJIBHBIN TEKCT

beut tuxuit cepoiii Beuep. [ynm Berep, crnabwiii u temsiii. He6o ObLio
MOKPBITO TYy4aMH, CKBO3b KOTOpbIE€ HMHOTAA MPOPBIBATUCH JY4YU 3aXOSALIErO
COJIHLIA.

Hamr aBToO6yc HoMep 7 mien Ha 3amaja. Mbl Bce €Xajiu B BEJMKUM CTaphlil
ropoJ, 3JEeKTPUYECKHE OrHM KOTOporo ObUIM BHJHBI nainexo Boepenu. Ilo
LEHTPaJIbHOMY PaJHO0 NEPEeaaBain JETKyI0 My3bIKy. XOp peOAT UCTIOIHSII IECEHKY
"30510T0 oceHu". Sl HEBOJLHO MPUCTYIIMBAJICS K pa3roBopaM B aBTOOYcCe.

Cocen-Mopsik, He pa3 ObIBAaBILUM 3a IPaHULEH, PacCKa3bIBA O Pa3IMYHbBIX
CTpaHax, 0 My3edXx, O razeTax. B HUX 3amuinarT BceoOlee paBeHCTBO, TOBOPSAT O
HYXKJIe U CylIb0e OOBIKHOBEHHBIX pabounx. Tema Obula MHE 3HAKOMA: y Hac
JIOCTaTOYHO MHOIO MUUIYT O BHEIIHHUX CBA3SIX, HEOOXOIUMBIX JJI1 MEXaHU3alUU B
00bEeIMHEHUIX 3aBOIOB.

Brnepenn MeHst 1BO€ y4Y€HBIX TOBOPWIIM O MpPEACTOsIENd KOH(EpPEHIINH:
"Hama naboparopusi ceMb JIeT OTJaina SKCIEPUMEHTY IO MPOBEPKE ITON (POPMYJIBL.
Hawm 6b110 HEM3BECTHO 3HaUeHUE (DYHKIIMHM CONTPOTUBIICEHUS, OCOOEHHO MpHU
BBICOKOM JIABJICHUM HaJl IMOBEPXHOCTHIO >KMAKOCTH. OIBITHI MOKa3ajad, 4TO OHO
PaBHO JECATH B IIATOM CTENEHW YCIOBHBIX eauHUI]'. "CTpaHHO, — OTBETHJI €TI0
TOBApUIL, — a Halll MpernojaBaTesib TPEeBOrHH B JEKUUU Ha3bIBAJ APYTYIO LUPPY.
O4eBUIHO, 3TO BBI3BIBAETCS HEPABHOMEPHBIM  Pa3MEIICHUEM IIJIOTHOCTH
cocTaBJisronMX. S mymaro, Teneppb HaJa0 U3yYUTh COOTHOIIICHHUE JJIUHBI U 00bema."
Wx pa3zroBop ObLI COBCEM HEMOHSITHBIM JJIsl MEHSI.

S oOpaTtun BHUMaHUE HA KEHIIMHY, KOTOpas y»e He B MEepPBBIA pa3 caxkaia
Ha CHUJIEHbE CBOEro Majbliia. PhDKMN MallbuyuK, KOTOpOMY OBLIO ToAa TpH,
OTBOPAYMBAJICS, BBIPBIBAJICS, IOKA3bIBAI MAME PO30BBIH SI3bIK. S pemmiI, 4To MaMa

ceiiyac paccepautcs. Ho oHa, crapasdch COXpaHATh CTPOTMK BHJ, HE MOIJAa HE
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ybI0aThCs. BBII0 BUIHO, YTO OHA OYEHB JIIOOUT CBOETO ChIHA, CUUTACT, UTO JIYYIIIe
HET JIETEel Ha CBETE: OH CaMblil YMHBIM, CaMblid MUJIbIM, camMblii Becesblid. FOHBIM
HIaJIyH MOT ITO3BOJIUTh CEOE€ MHOTOE.

Sl oThICKa)T B IOPOKHOW CYMKE KHUTY O *KHMBOTHBIX, KOTOPYIO KYITHJI JJIsi
JIOYKH, BEIHYJ €€, OTKpbUL. Ha mepBoii cTpanulie mo roryoomMy HeOy JIETEH ToTyou.
"ans, 3T0 KTO?"- CIPOCKIT MaJbIII, 3arJisiIbIBasi HA CIAEAYIOUIYIO CTpaHUILy. "ITo

"

kuT". "A TBl 3Haemb, CKOJBKO KwiorpaMMoB OH Becur? Cro? CKOJIBKO
CAaHTHUMETPOB B CEKYHy OH IporuibiBaeT? J(Baauats? Kut cribHbli? OH ecT MAcO?
A men? Kro ero mapucoBan? XynoxxHUK?" BoOpocsl cieaoBaiu OAUH 3a IPYTHUM.
Mpbl npuBNEKIM BHUMAaHHE MMAacCaXUpoB. Bce ¢ ynbIOKOW cleawyiv 3a HaMU.
Haxonen, mama ckazana: "lllypouka, nyma Mos, yxe MO34HO, CKOPO HOYb. 3/1€Ch
Henb3s mwymeTb. [loinem cnars. Csnp cropa". ChHauana Illypa compotusiisiics,
Tauil Mamy B cTtopoHy. llorom 3atmx, aepxa B pyke skenroro necuka. Ero
JBIXaHHE OBLIO YYTh CJIBIIIHO. S BBIKJIFOUMII JIAMIIOUKY JHEBHOTO CBETA.

Bun cnsimero peGeHka BbI3BaJl BO MHE BOCIIOMUHAHUS O MOEM JIETCTBE.
Tornma Oena xonuia psaoOM, U JaKe HEOOXOAUMBIN JJIsl )KU3HU XJIeO BbIJaBalv
rpammami. [Totom BcmomumI 00 yuebe B By3e, 0 IEPBBIX rojiax Ha ¢adpuke. Tam
s MOHS O ce0e IIaBHOE: KPOME MHTEPECHOM pabOThl, MHE Maji0 YTO HY>KHO B

#u3HU. Tak, 3a1yMaBIINCh, s HE 3aMETHJI, KaK 3acHyl. ['0poj - 1iefib Hallero

MyTH - OBLI €111 He OJIM3KO.



156

Applicaion 2

Table 38 — Erroneous accents in words performed by native Chinese speakers

Ne Word Wrong accent Announcers

1 | mebo He00 KM1

2 | OBLIO o06110 KM1

3 | TydamMu Ty4AMHU KMI1, KM5, KMS, KM11,
KM12 KX1, KXX4, KXK7,
KXK16

4 | nyun nyuu KM7, KX1, KXX6, KX14,
KXK16

5 3amaj 3amAn KM12

6 | BUIHEI B 1HEI KOK1, K)K2, KIK3, K)K5

7 | orHHA Ornu KMI11, K)XXK4

8 | cTpaHax cTpaHAX KMI1, KM3, KM4, KM9

9 | HCTIOIHSII ncnOIHsI KOK4

10 | meceHKy necEnky KM8

11 | 3010TO 30;10TO KMS8, K)K4

12 | mpucnymmuBanca | npucaymmBAncs | KM6, KM9, KM11, KXK4

13 | Mopsik MOpsk KM38

14 | rpanuieit rpAHuuen KK4

15 | paccka3biBa paccka3blBAI KM9, KXX1

16 | mysesx MY 3esx KMS5, KM9

17 | paBeHCTBO paBEHCTBO, KM6, K)XK1, K)K13, K)XK15

18 | OpuTa oblma KM6, K)K3

19 | myxne HY XKIe KM5, KM9, KM11

20 | cynpbe cYnrnbe KMS5, KM12, KXX13

21 | dhopmyIIbl dhopm Y bl KM4, KM6, KM7, KM11

22 | MOBEPXHOCTHIO oBepXHOCTHIO KK4, KXKX10

23 | cTeneHH crenEnn KM6, KMS, K)X3

24 | OIBITHI onblTel KM11

25 | eTUHUAILL enaNnII KMS8, KM11

26 | cTpaHHO ctpanaO KM11

27 | OTBETUII oTBeTUn KMS, KM11, K)XX2, K)XX3

28 | mpyryro IpYTYIO KM6

29 | 3HaKoMa 3HAKOMA KM1, KM2, KM3, KXX5,
KOK10 KXK11

30 | 3gakoMa 3HAKOMA KOK6

31 | MexaHHU3aLUU MeXAHU3aINU KK7

32 | Bnepean BnepEau KM12

33 oTjana oTxAna KM1 KM6, KM8, KM10,
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KMI11 KM12, K)K4

34 CONPOTUBJICHUS conporMBaenus | KMI11, KIK9

35 TOBAPUIIL toBapHin KMI1, KM3, KM4

36 JUIMHBI TUIAHBI KMS5, KMS8, K)K4, KXK16

37 o0BeMa O0nema KM9, K)K4

38 MaJblIa manblma KMI1, KM2, KM3, KM4,
KM10, KM11, KX1, KXX3,
KX5, KXK6, KXK7, KXK12,
KX13, KX14, KX16

39 MaJjbliia MAJIBIIIA KM5, KM6, KM9, KM 12

40 cTapasich CTApasch KM6, K)K16

41 COXPaHSTh COXpPAHSITh KX16

42 MaJIbIIII MAJIBIIIT KM5, KMS8, KXX3

43 OTBOPAYMBAJICS orBopaunBAica | KMI11, KXK1

44 BBIPBIBAJICS BblpsIBascs KMS, KX7, KX13, KIXX16

45 TTOKAa3bIBaJ TTOKa3bIBAT KM4, K)K4

46 PO30BBIi po30BbIi KM8

47 PO30BBIT po3oBblii KM9, KM11

48 MorJjia MOra KM6

49 yJIBIOAThCS ynblGaTecs KX13

50 paccepautcs paccepalTcs KM2, KM4, KM7, KM9,
KM10, KM12, KX7

51 JTHOOUT mo0UT KM1, KM5, KM9, KXX3,
KXK10

52 nerei nEren KoK4

53 BECEJIBbII BEcebrit KMS5, KM6

>4 ajgyH MAJIYH KX4

55 ITO3BOJINTH 1103BOJITE KMS8, KM11, KM12, K)XX4,
KK9, KXX15

56 BBIHYJI BBIH Y J1 KM12, K)K4, K)K15

57 JIeTEIIN nErenn KOK13

58 rojyou ronyol KM7, KM8

59 rojryou ronyou KK4

60 OTBICKAJ otblckan KX7

61 CTpaHuLly CTpAHULLY KM6, K)K4, KXK10

62 3ariaaaeiBas 3araaabIBA S KK4

63 IBAIIATh nBaaIATE KM10

64 BECUT BecUT KM9, KM11

65 HapUCOBAJ HapHcoBan KM8

66 CJeI0BaIN CIEIOBAIH KM6, KM8, KM9, K)X1

67 ACCaKUPOB naccaxupOB KM12
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68 CIHCIUIN cnEpumu KM1, KM3, KM10, KM11,
KOK4 KXK7

69 JIPYTUM apYrum KOK8, K)K13

70 Mama MaMA KK9

71 JTyIia nYyma KK8

72 ITYMETh 1Y METh KK3, KX4

73 COMPOTHUBIISIICS conpotMBmsics | KXK7, KIK10

74 JIBIXaHUE nblxanue KOK7

75 CTOPOHY CTOpOHY KM3, KMS§, KM11, KK2,
K2K3, KXK5, KXK6, KIK7, KXK8,
KK10

76 CTOpPOHY ctopOny KM6, KM12, KXX4

77 JKEJITOTO xkeaTOro KoK4

78 Tecuka neclka KM6, KM8, KM11, KM12

79 JIbIXaHUE neixanle KM6

80 MIPUBJICKIIN npuBiEKIN KM4, KM6, KM11, KXK13

81 BECUT BecUT KM2, K)X1

82 BBIKJTIOUHJI BBIKJTIOUM T KOK1, K)XX3, KIXK6

83 BBIKJTIOUHJI BRIKITHOUmI KK13

84 JAMIIOYKY naMnOuky KM4, KM7, KIK4

85 JTHEBHOTO JTHEBHOrO KMI, KM3, KM4, KMS§, KM9,
KM10, KM12, KXK1, KK2, KXK3,
KOK7, KKS, KXK9, KXK10, KXK11,
K12, KK13, KK14, KK15,
KX16

86 BbIJaBaJIN BblnaBanu KM10, KM11, KX16

87 BbIJIaBAJIN BBLTABATIN KK4

88 3alyMaBIINCH 3aAyMABIIUCH KM4, KM8, KM 12, KXX7, KXX10

89 rogax rOnax KMS8, KM10, K)X4, K)XX13

90 babpuke dhabplke KM12, KXX7, KXX10, KX13

91 oena O0Ena KX1, KXK4

92 rpamMMaMu rpaMMAMU KM6, KM9, KM11, K)XX4, K)XX13,
KX16

93 3aMETUII 3ameTn KM6, KM9, KM11, KX1, KX2,
KOK3, KKS, KXK9

94 MyTH nyTu KM6, KM9, KM10, KM11,
KMI12

95 IIyTH IIyTh KK16

Commentary on the table: KM — Chinese speaker, male; KXX — Chinese speaker,

female. The digit is the number of the speaker. Capital letters highlight the stressed
vowel in the word, which is stressed in the pronunciation of Chinese speakers. The
words are presented in the table in the order in which they occur in the phonetically
representative experimental text.
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Application 3

Fragment of phonetic text analysis

®OHETHYECKH NMPEACTABUTEJILHbIN TEKCT
14
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Application 4
Spectrograms of realisations of Russian consonant combinations performed by

Russian and Chinese speakers

cJIor /1L cior /ea/ cior /et/
A R

A
n‘h" > = udq ) ,,_..' e 1
du ' YA HiAtimg
(] ,'1'; M ! 4
N 1 TR
it |

T

Frequency (Hz)

0.5124

Time (3)

Figure 54 - Spectrogram of the word nponnwsisaem in the realisation of Russian speaker #1,

female. On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration
in ms.
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Figure 55 - Spectrogram of the word nponasisaem in the realisation of Chinese speaker #1,
female. On the ordinate axis - frequency characteristics in Hz, on the abscissa axis - duration
in ms.
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Figure 56 - Spectrogram of the word npusnexau in the realisation of Russian speaker 1, male
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Figure 57 - Spectrogram of the word npusrexnu in the realisation of Chinese speaker 1, male.
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Figure 58 - Spectrogram of the word npenooasamens in the realisation of Russian speaker 1,

male
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Figure 59 - Spectrogram of the word npenoodasamens in the realisation of Chinese speaker 1,

male
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peor, /mpe/e cior /mo/ cJIor /ma/  cIOT /Ba/ cIIor /Tens/
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Figure 60 - Spectrogram of the word npenoodasamens in the realisation of Russian speaker 1, female

cior /mipe/+ / cJIor /Tens/
o P CJIOT /TI0/ cior /na/ cJIor /Ba/ 0.7€1900538

¥
&

o

Frequency (Hz)

Time (s)

Figure 61 - Spectrogram of the word mpemonasatensin the realisation of Chinese speakerl, female
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Figure 62 - Spectrogram of the word szexmpuueckue in the realisation of the Russian speaker 1,

male
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Figure 63 - Spectrogram of the word szexmpuuecxue in the realisation of the Chinese
speaker 1, male
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Figure 64 - Spectrogram of the word srzexmpuueckue in the realisation of the Russian speaker 1,

female
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Figure 65 - Spectrogram of the word snextpudeckue in the realisation of Chinese speaker 1,
female
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Figure 66 - Spectrogram of the word cmpanno in the realisation of Russian speaker 1, male
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Figure 67 - Spectrogram of the word cmpanno in the realisation of Chinese speaker 1, male
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caor /Tpals cJIoT /HHO/
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Figure 68 - Spectrogram of the word cmpanno in the realisation of Russian speaker 1,

female
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Figure 69 - Spectrogram of the word cmpanno in the realisation of Chinese speaker 1, female
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Figure 70 - Spectrogram of the word Tpesoeun in the realisation of the Russian speaker 1,
male
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Figure 71 - Spectrogram of the word cmpanno in the realisation of Chinese speaker 1, male
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Figure 72 - Spectrogram of the word Trevogin in the realisation of Russian speaker 1, female
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Figure 73 - Spectrogram of the word Trevogin in the realisation of Chinese speaker 1, female
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Figure 74 - Spectrogram of the word cmpoezuu in the realisation of Russian speaker 1, male
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Figure 75 - Spectrogram of the word cmpoezuui in the realisation of Chinese speaker 1, male
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Figure 76 - Spectrogram of the word cmpoeuui in the realisation of the Russian speaker 1,
female
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Figure 77 - Spectrogram of the word cmpoeuui in the realisation of Chinese speaker 1,
female.



