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ЧФ «ХАЛЫҚ»

В 2016 году для развития и улучшения качества жизни казахстанцев был 
создан частный Благотворительный фонд «Халык». За годы своей деятельности 
на реализацию благотворительных проектов в областях образования и науки, 
социальной защиты, культуры, здравоохранения и спорта, Фонд выделил 
более 45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет 
образовательным программам, считая это направление одним из ключевых 
в своей деятельности. Оказывая поддержку отечественному образованию, 
Фонд вносит свой посильный вклад в развитие качественного образования 
в Казахстане. Тем самым способствуя росту числа людей, способных 
менять жизнь в стране к лучшему – профессионалов в различных сферах, 
потенциальных лидеров и «великих умов». Одной из значимых инициатив 
фонда «Халык» в образовательной сфере стал проект Ozgeris powered by Halyk 
Fund – первый в стране бизнес-инкубатор для учащихся 9-11 классов, который 
помогает развивать необходимые в современном мире предпринимательские 
навыки. Так, на содействие малому бизнесу школьников было выделено более 
200 грантов. Для поддержки талантливых и мотивированных детей Фонд 
неоднократно выделял гранты на обучение в Международной школе «Мирас» 
и в Astana IT University, а также помог казахстанским школьникам принять 
участие в престижном конкурсе «USTEM Robotics» в США. Авторские 
работы в рамках проекта «Тәлімгер», которому Фонд оказал поддержку, легли 
в основу учебной программы, учебников и учебно-методических книг по 
предмету «Основы предпринимательства и бизнеса», преподаваемого в 10-11 
классах казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке 
Фонда «Халык» в южной столице был организован ежегодный городской 
конкурс педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, 
что должно оказать существенное влияние на воспитание финансовой 
грамотности и предпринимательского мышления у нового поколения граждан 
страны. 
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 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно 
остро в ней нуждается. В рамках социальной защиты населения активно 
проводится работа по поддержке детей, оставшихся без родителей, детей и 
взрослых из социально уязвимых слоев населения, людей с ограниченными 
возможностями, а также обеспечению нуждающихся социальным жильем, 
строительству социально важных объектов, таких как детские сады, детские 
площадки и физкультурно-оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и 
карате в нашей стране. Жизненно важную помощь Благотворительный фонд 
«Халык» оказал нашим соотечественникам во время  недавней пандемии 
COVID-19. Тогда, в разгар тяжелой борьбы с коронавирусной инфекцией 
Фонд выделил свыше 11 миллиардов тенге на приобретение необходимого 
медицинского оборудования и дорогостоящих медицинских препаратов, 
автомобилей скорой медицинской помощи и средств защиты, адресную 
материальную помощь социально уязвимым слоям населения и денежные 
выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое внимание 
науке, поскольку она является частью общественной культуры, а уровень ее 
развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов 
и магистрантов, а также научных сотрудников высших учебных заведений 
и научно-исследовательских институтов нашей страны является не менее 
значимым вкладом Фонда в развитие казахстанского общества.

С уважением, 
Благотворительный Фонд «Халык»!
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БАС РЕДАКТОР:
МҰТАНОВ Ғалымқайыр Мұтанұлы, техника ғылымдарының докторы, профессор, 
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директорының м.а. (Алматы, Қазақстан), Н-5
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БОШКАЕВ Қуантай Авғазыұлы, Ph.D. Теориялық және ядролық физика кафедрасының 
доценті, әл-Фараби  атындағы Қазақ ұлттық университеті (Алматы, Қазақстан), Н=10

QUEVEDO Hemando, профессор, Ядролық ғылымдар институты (Мехико, Мексика), Н=28
ЖҮСІПОВ Марат Абжанұлы, физика-математика ғылымдарының докторы, теориялық және 

ядролық физика кафедрасының профессоры, әл-Фараби  атындағы Қазақ ұлттық университеті 
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инновациялық қызмет жөніндегі проректоры, (Алматы, Қазақстан), Н=26
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Abstract.  With the advent of video technology and multimedia computers, sign 
language has gained the ability to record text, i.e., it has acquired the ability to write 
and, accordingly, the ability to record and repeatedly reproduce sign statements, 
analyzing and in-depth study of their grammatical and other features. People with 
hearing impairments use sign language to perform interpersonal communication. 
Mastering sign languages, as well as verbal ones, is important for the formation 
of the personality of the deaf learner, his mental development, and socialization. 
This article describes the problems of creating a system of computer sign language 
translation of text from Kazakh into sign language using the multimedia capabilities 
of modern computer technology. The study of the automation of the translation 
of Kazakh sign language and texts in the Kazakh language showed that there 
are practically no resources in the Republic of Kazakhstan for the training and 
rehabilitation of people with hearing impairments, there are few linguistic studies 
of Kazakh Sign Language in highly specialized subject areas. The obtained results 
on the analysis of the syntactic and semantic structure of the Kazakh sign language 
can be used for other agglutinative languages.
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МӘТІНДІ ҚАЗАҚ ТІЛІНЕН ЫМДАУ ТІЛІНЕ КОМПЬЮТЕРЛІК 
АУДАРУ ЖҮЙЕСІН ӘЗІРЛЕУ МӘСЕЛЕЛЕРІ

Аннотация. Бейнетехника мен мультимедиялық компьютерлердің 
пайда болуымен ымдау тілі мәтінді жазу мүмкіндігіне ие болды, яғни 
жазуды және тиісінше, ымдау сөздерін бекіту және қайта шығару, 
олардың грамматикалық және басқа да ерекшеліктерін талдау және терең 
зерттеу мүмкіндігін алды. Ымдау тілі есту қабілеті бұзылған адамдардың 
тұлғааралық қарым-қатынасы қызметін атқарады. Ымдау тілін ауызша тіл 
сияқты меңгеру естімейтін білім алушының тұлғасын қалыптастыру, оның 
психикалық дамуы мен әлеуметтенуі үшін маңызды. Бұл мақалада заманауи 
компьютерлік техниканың мультимедиялық мүмкіндіктерін қолдана отырып, 
мәтінді қазақ тілінен ымдау тіліне компьютерлік сурдоаударма жүйесін құру 
мәселелері сипатталған. Қазақ тіліндегі ымдау тілі мен мәтіндерді аударуды 
автоматтандыру мәселелерін зерттеу Қазақстан Республикасында есту 
қабілеті бұзылған адамдарды оқыту және оңалту үшін іс жүзінде толыққанды 
ресурстар мен жоғары мамандандырылған пәндік салаларда қазақ ымдау 
тілін лингвистикалық зерттеулер аз екенін көрсетті. Қазақ ымдау тілінің 
синтаксистік және семантикалық құрылымын талдау бойынша алынған 
нәтижелерді басқа агглютинативті тілдер үшін пайдалануға болады.

Түйін сөздер:  ымдау тілдері, қазақ ымдау тілі, қазақ ымдау сөздері, 
компьютерлік ымдау тілі, мүмкіндігі шектеулі адамдар
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ПРОБЛЕМЫ РАЗРАБОТКИ СИСТЕМЫ КОМПЬЮТЕРНОГО 
ПЕРЕВОДА ТЕКСТА С КАЗАХСКОГО ЯЗЫКА НА ЖЕСТОВЫЙ 

ЯЗЫК

Аннотация. С появлением видеотехники и мультимедийных компьютеров 
жестовый язык получил возможность записи текста, т.е. обрел письменность 
и, соответственно, возможность фиксации и многократного воспроизведения 
жестовых высказываний, анализа и углубленного изучения их грамматических 
и других особенностей. Жестовый язык выполняет функцию межличностной 
коммуникации лиц с нарушением слуха. Овладение жестовым языком, как и 
словесным, имеет важное значение для формирования личности обучающегося 
с нарушением слуха, его психического развития и социализации. В 
данной статье описаны проблемы создания системы компьютерного 
сурдоперевода текста с казахского языка на жестовый язык с использованием 
мультимедийных возможностей современной компьютерной техники. 
Исследование вопросов автоматизации перевода жестовой казахской речи и 
текстов на казахском языке показало, что в Республике Казахстан практически 
отсутствуют ресурсы для обучения и реабилитации людей с нарушениями 
слуха, мало лингвистических исследований казахского жестового языка в 
узкоспециализированных предметных областях. Полученные результаты по 
анализу синтаксической и семантической структуры казахского жестового 
языка могут быть использованы для других агглютинативных языков. 

Ключевые слова: жестовые языки, казахская жестовая речь, казахский 
жестовый язык, компьютерный жестовый перевод, люди с ограниченными 
возможностями.

Introduction
In accordance with the Standard Rules for Ensuring Equal Opportunities 

for People with Disabilities, adopted by the UN General Assembly in 1994, 
the integration of people with disabilities into society is considered as the most 
promising direction in the policy of any modern state in relation to this group of 
people.

One of the important but little discussed problems in Kazakhstani society is 
the inability of the country's digital infrastructure to meet the needs of people with 
disabilities.

People with disabilities still remain one of the most socially vulnerable groups 
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in the population. Today, almost 700 thousand people with disabilities live in 
Kazakhstan, which is almost 3.73 % of the country's population. People with hearing 
disabilities use sign language to communicate, which is not always understood by 
their hearing interlocutors. Mastering sign language, as well as verbal, is important 
for the formation of the personality of a deaf person, their mental development and 
socialization.

According to the World Health Organization, more than 5 % of the world's 
population, or approximately 430 million people, need rehabilitation to solve the 
problem of hearing loss. It is estimated that by 2050, more than 700 million people, 
or one in ten, will have disabling hearing loss (World Health Organization). 

In this paper, we will consider the process of implementing a system of computer 
sign language translation of the Kazakh text, taking into account the morphology of 
the Kazakh language. 

Sign language is a way of communication for hearing impaired people in which 
information is transmitted through the movement of hands, bodies, and facial 
expressions. Sign language is classified as a natural language, and for its analysis, 
methods based on studies of spoken languages are used, since it is similar in its 
fundamental properties to spoken languages (Grif, 2012).

Materials and methods
Types and degrees of hearing loss. According to the International Classification 

of Hearing Loss, which was approved in 1997 by the World Health Organization, 
there are 5 degrees:

•  The first degree of Hearing loss (weak) means that a person hears Sounds in 
frequencies from 26 to 40 dB. A person of this degree has difficulty in perceiving 
quiet and distant speech.

•  The second degree of Hearing loss (medium) means that the person hears 
Sounds only louder than 41–55 dB. Difficulties in perceiving quiet and distant 
speech, dialogue.

•  The third degree of  Hearing Loss (moderate-severe) means that a person 
hears Sounds only louder than 56–70 dB. A person of this category perceives only 
loud speech and has difficulty in collective communication and talking on the phone.

•  The fourth degree of Hearing Loss (severe) means that the person hears 
Sounds only louder than 71–90 dB. A person of this degree hardly perceives even 
loud speech. Only a scream or speech amplified by headphones is understandable. 
Phone conversation is not possible.

•  The last one, Deafness (profound) means that the person can only hear 
sounds louder than 91 dB and has difficulty understanding even amplified speech 
with headphones.

To determine the degree of hearing loss, the average values   of sound perception 
thresholds at four frequencies are taken into account: 0.5; one; 2 and 4 kHz. When 
a person has normal hearing, it means that a person hears Sounds at all frequencies 
from 0 to 25 dB and does not experience problems with communication and 
conversation with any device, for example, with a telephone.
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Thus, the WHO International Classification of Hearing Impairment is the main 
one for medical and social examination and assignment of a disability group. The 
causes of hearing loss are varied. For example, taking medications, complications 
after various diseases, injuries both in childhood and in adulthood, heredity, etc. 
(Jos J.). The use of gestures instead of voice communication may be preferable in 
many situations where communicating information by voice is either impossible or 
difficult.

The purpose of the article is to study the creation of a system for computer sign 
language translation of text from Kazakh into sign language using the multimedia 
capabilities of modern computer technology. Many works have appeared in recent 
years that address the issues of developing multimedia computer systems for 
translating from a spoken language into a sign language. The most famous are: the 
ZARDOZ and Icommunicator systems for translating from English into American 
Sign Language (ASL), the TEAM machine translation system from English 
into American Sign Language, the ViSiCAST system with a realistic avatar for 
capturing the movements and gestures of a sign language interpreter, and others. 
ZARDOZ is a system that solves the problem of intermodal machine translation 
by translating speech and text into fluid sign language (Veale et al., 2008). The 
problems of translating Kazakh speech into sign language are practically dealt with 
only by linguists (Berdalieva, 2015). At the same time, it should be noted that all 
works on the development of sign language text translation systems in Kazakh 
sign language are at the initial stage of development, which is due both to the lack 
of a corpus of texts in the Kazakh language and to the peculiarities of the Kazakh 
language, which is an agglutinative language.

Results and discussion
The following subsystems of sign languages are distinguished: means of national 

sign language (NSL) or the so-called spoken sign language; tracing sign language 
(TSL); dactylic speech. If the national sign language (Kazakh) is used in everyday 
life and the skills for its use are often instilled in the family, then the tracing sign 
is used in terms of official communication and scientific communication, using 
special terms that are often not found in everyday communication of the deaf. For 
such terms, specific gestures are required-analogs are displayed using the dactyl of 
the Kazakh sign language. Tracing speech is when gestures are used to represent 
words and repeat their order in a normal verbal sentence. The tracing of sign speech 
does not have its own grammar but only copies the structure of the verbal language, 
acting as a secondary sign system, and is usually accompanied by the simultaneous 
silent pronunciation of words (Myasoedova et al., 2018).

The sign language of the deaf is a multilevel linguistic system, and since gesture 
– the main semantic unit – has a complex structure; sign language has a wide range 
of regular means for expressing meanings and relationships between meanings 
(Bazoev et al., 2012).

Traditionally, tracing sign language is a communication system in which 
gestures accompany the speaker's oral speech. Gestures in tracing sign language 
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act as equivalents of words, and the order of their sequence corresponds to the 
arrangement of words in an ordinary sentence. The tracing sign (TS) calculates the 
structure of the verbal language (Russian, English, etc.), therefore it is a secondary 
sign system. The main difficulty in the implementation of a computer sign language 
translation system is the quality of the translation using TS. By the quality of the 
translation, we will understand the correctness of the transfer of the semantic 
meaning of the sentence (its semantics). The TS should provide each word of the 
text or oral speech with an equivalent in the TS. It is noted in (Zaitseva G.L., 2020) 
that two main classes of gestures are distinguished in the TSL vocabulary. The first 
of these are gestures borrowed from spoken sign language; these gestures are used 
in both NSL and TSL. This is a fairly large and stable class. The second class is 
gestures belonging only to TSL, which are divided into the following subclasses: A) 
gestures proper (for example, koz(eye), agash(tree)); C) the words of the national 
language, reproduced using the dactyl alphabet - dactyl words (k-o-r-i-m-d-i-k); 
C) lexemes containing a gesture and several dactylems (t-a + bass kiim (hat) = 
takiya (skullcap)). Most often, dactyl words are used for words used in scientific 
and official terminology, or for new words for which there are no gestures yet.

There are various national sign languages depending on the spoken language 
used (there are about 200 of them). For example, in India, there are 39 different 
sign languages. The United States and Canada use American Sign Language (ASL) 
– American Sign Language.

"European Center for Sign Languages Research" (Örebro, Sweden) since 2006 has 
been developing and implementing the international online project "Spreadthesign" 
(https://www.spreadthesign.com/). The website www.spreadthesign.com provides 
online sign dictionaries for 43 national sign languages (see Fig. 1). You can use the 
search field and type in the word you want to search for, then it will immediately 
be displayed in sign language (see Fig. 2). The Kazakh language is not represented 
on the site.

The sign language of the deaf is a multilevel linguistic system, and since gesture – the main semantic unit 
– has a complex structure; sign language has a wide range of regular means for expressing meanings and 
relationships between meanings (Bazoev et al., 2012).

Traditionally, tracing sign language is a communication system in which gestures accompany the speaker's 
oral speech. Gestures in tracing sign language act as equivalents of words, and the order of their sequence 
corresponds to the arrangement of words in an ordinary sentence. The tracing sign (TS) calculates the structure of 
the verbal language (Russian, English, etc.), therefore it is a secondary sign system. The main difficulty in the 
implementation of a computer sign language translation system is the quality of the translation using TS. By the 
quality of the translation, we will understand the correctness of the transfer of the semantic meaning of the sentence 
(its semantics). The TS should provide each word of the text or oral speech with an equivalent in the TS. It is noted 
in (Zaitseva G.L., 2020) that two main classes of gestures are distinguished in the TSL vocabulary. The first of 
these are gestures borrowed from spoken sign language; these gestures are used in both NSL and TSL. This is a 
fairly large and stable class. The second class is gestures belonging only to TSL, which are divided into the 
following subclasses: A) gestures proper (for example, koz(eye), agash(tree)); C) the words of the national 
language, reproduced using the dactyl alphabet - dactyl words (k-o-r-i-m-d-i-k); C) lexemes containing a gesture 
and several dactylems (t-a + bass kiim (hat) = takiya (skullcap)). Most often, dactyl words are used for words used 
in scientific and official terminology, or for new words for which there are no gestures yet.

There are various national sign languages depending on the spoken language used (there are about 200 of 
them). For example, in India, there are 39 different sign languages. The United States and Canada use American 
Sign Language (ASL) – American Sign Language.

"European Center for Sign Languages Research" (Örebro, Sweden) since 2006 has been developing and 
implementing the international online project "Spreadthesign" (https://www.spreadthesign.com/). The website 
www.spreadthesign.com provides online sign dictionaries for 43 national sign languages (see Fig. 1). You can use 
the search field and type in the word you want to search for, then it will immediately be displayed in sign language
(see Fig. 2). The Kazakh language is not represented on the site.

Fig. 1. Spreadthesign windowFig. 1. Spreadthesign window
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Fig. 2. Word search window and sign language display
Only (Kudubayeva et al., 2014) can be attributed to research in the field of IT on issues of automated 

translation from the Kazakh language. The Surdoserver was developed at Kostanay University and contains about 
2000 video files (http://surdo.kz/). The Surdoserver was created to help deaf and hard-of-hearing people and 
everyone who wants to have online access to the resources of the Kazakh sign language and sign languages of the 
world (see Fig. 3).

Fig. 3. Kazakhstani surdo server surdo.kz

In (Grif M.G., 2012), the existing systems of sign language translation are considered, and their advantages 
and disadvantages are identified. The main disadvantage of these systems is the lack of a block of semantic analysis 
of the source text, aimed at solving the problem of polysemy of words in the language. The authors used the 
dictionary of V.A. Tuzov to analyze the source text, taking into account the semantic component of the Russian 
language.

The study of sign languages, which are classified as the second type of natural languages, is currently one 
of the most important and actively developing areas of linguistic science. Often, people with hearing impairments 
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In (Grif M.G., 2012), the existing systems of sign language translation are 
considered, and their advantages and disadvantages are identified. The main 
disadvantage of these systems is the lack of a block of semantic analysis of the 
source text, aimed at solving the problem of polysemy of words in the language. 
The authors used the dictionary of V.A. Tuzov to analyze the source text, taking 
into account the semantic component of the Russian language.

The study of sign languages, which are classified as the second type of natural 
languages, is currently one of the most important and actively developing areas 
of linguistic science. Often, people with hearing impairments cannot perceive 
the sound composition of words from a speech stream, so they need to provide 
other conditions for the perception of the full structure of words. Sound perception 
skills are formed from the perception and understanding of the text. The text is 
a multi-level, hierarchically organized whole, where all elements are in a certain 
relationship. The ability to analyze the structural and semantic organization of the 
text; possession of linguistic means of semantic categories; understanding of subtext 
and context affect the understanding of a speech message. When studying highly 
specialized branches of knowledge, there is a need to create new gestures denoting 
special terms and a need to unify gestures. The use of dactylology in teaching 
people with disabilities to speak is recommended for correct word perception and 
memorization. 

Providing the deaf and hard of hearing with special technical means such as 
computer sign thesauruses and sign language translation systems allows them to 
receive an adequate translation of texts in the IT industry, which develops their 
speech capabilities in a highly specialized subject area (Soloviev et al., 2016).

Let us consider the implementation of a software package for translating text 
from the Kazakh language into the Kazakh Sign Language using an animator. 
For the development of Avatar, a step-by-step algorithm for translating text from 
Kazakh into Kazakh sign language is proposed (see Fig. 4).

cannot perceive the sound composition of words from a speech stream, so they need to provide other conditions 
for the perception of the full structure of words. Sound perception skills are formed from the perception and 
understanding of the text. The text is a multi-level, hierarchically organized whole, where all elements are in a 
certain relationship. The ability to analyze the structural and semantic organization of the text; possession of 
linguistic means of semantic categories; understanding of subtext and context affect the understanding of a speech 
message. When studying highly specialized branches of knowledge, there is a need to create new gestures denoting 
special terms and a need to unify gestures. The use of dactylology in teaching people with disabilities to speak is 
recommended for correct word perception and memorization.

Providing the deaf and hard of hearing with special technical means such as computer sign thesauruses 
and sign language translation systems allows them to receive an adequate translation of texts in the IT industry, 
which develops their speech capabilities in a highly specialized subject area (Soloviev et al., 2016).

Let us consider the implementation of a software package for translating text from the Kazakh language 
into the Kazakh Sign Language using an animator. For the development of Avatar, a step-by-step algorithm for 
translating text from Kazakh into Kazakh sign language is proposed (see Fig. 4).

Fig. 4. A step-by-step algorithm for translating text

Note that, in our work, in order to translate the text written in the Kazakh language into Kazakh sign 
language, information in sign language is transmitted through several channels (see Fig. 5):

1. Facial expression
2. The shape of the lips
3. The position of the body and head
4. Hand gestures.

Fig. 5. Communication channels of sign language
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The Perception Neuron 3 suit is the world's smallest full-body motion tracking system based on highly 
sensitive IMU sensors. Perception Neuron 3 captures and transmits data from anywhere in the room. For PN 3, 
there are no restrictions on space, lighting, or environment (see Fig. 7). Equipment of Perception Neuron 3 suit:

• Body sensors;
• Spare sensor;
• USB transmitter;
• USB C to USB A adapter;
• USB C charging cable;
• Docking station for storing, charging and calibrating sensors;
• Full body harness set;
• Mesh bag for belts;
• Carrying case.

Fig. 7. Perception Neuron 3 suit for gesture recognition

The task of creating a system of computer sign language translation of text from Kazakh into sign language 
using the multimedia capabilities of modern computer technology is the task of translating the text into some sign 
linguistic system. TSL is more commonly used, which has its own linguistic structure (vocabulary, grammar, etc.) 
and is constantly updated with new gestures with the advent of new words and concepts.

The research uses methods from the following fields of knowledge: linguistics of the Kazakh language, 
computational linguistics, sign language linguistics, and computer modeling.

Linguistic methods. The methods of structural linguistics consider the word as the basic unit of the 
language and allow texts to be divided into segments (morphs) that are minimal for the morphological level and 
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The task of creating a system of computer sign language translation of text from 
Kazakh into sign language using the multimedia capabilities of modern computer 
technology is the task of translating the text into some sign linguistic system. TSL is 
more commonly used, which has its own linguistic structure (vocabulary, grammar, etc.) 
and is constantly updated with new gestures with the advent of new words and concepts.

The research uses methods from the following fields of knowledge: linguistics 
of the Kazakh language, computational linguistics, sign language linguistics, and 
computer modeling.

Linguistic methods. The methods of structural linguistics consider the word 
as the basic unit of the language and allow texts to be divided into segments 
(morphs) that are minimal for the morphological level and will be used to establish 
their distribution and bring them under certain units of the language structure 
(morphemes).

The continuous sampling method in the selection of terms will be used to select 
terms on IT technologies from dictionaries and reference books. The methods of 
linguistic statistics will allow us to estimate the frequency of certain phonemes in 
a word, the frequency of using a particular language unit in a particular text, and 
which terms should be included in the highly specialized thesaurus being developed. 
Graph-theoretic methods will be used to build a semantic network. Using thesaurus 
elements, a lattice of types is constructed—a directed graph without cycles.

Linguistic methods are used to model associative (paradigmatic) relations 
between lexical units, taking into account the terminology of the subject area (IT).

Computer modeling methods. TSL is designed to reproduce individual letters 
(dactyls) of the alphabet of the natural language, which are shown with the fingers 
of one hand. The use of computer modeling to display individual dactyls and words 
involves the creation of a three-dimensional model of a human hand.

Methods of multimedia visualization. The achievements of modern information 
technologies (IT) in the fields of computer graphics, animation, recreation, and 
reproduction of processes of various complexity make it possible to realize 
visualization of the studied objects, processes, and phenomena, as well as their 
models, at a new level. The use of a multimedia gesture visualization system for 
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perception by people with hearing impairments using an avatar will increase the 
speed of perception in terms of recognition and reproduction, memorability, reduce 
fatigue, etc. The system uses a video camera and wrist-mounted accelerometers as 
the main sensors.

Conclusion
We have developed a basic prototype of the system, which allows us to recognize 

some gestures in the Kazakh Sign Language. Main results: a large number (dataset) 
of texts for teaching a computer and understanding the structure of the Kazakh sign 
language. Acquisition of gesture information from video: tracking not only hand 
movements but also facial expressions for a better understanding of human gestures.

For inflectional languages   (for example, Russian or English), the structure of 
the language is well studied and the main groups of syntactic links in sentences are 
identified, but for the Kazakh language, the situation is somewhat different. In the 
Kazakh language, the dominant type of inflection is the agglutination ("gluing") of 
various formants (suffixes or prefixes), each of which has only one meaning. Words 
in Kazakh consist of a stem and affixes added to it (suffix + ending), of which there 
are at least two or three. People with hearing impairments use sign language to 
perform interpersonal communication. Mastering SL, as well as verbal, is important 
for the formation of the personality of a deaf student, his mental development, and 
socialization. The relevance of the development is dictated by the need to create 
conditions for the development of the little-studied Kazakh Sign Language.
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