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Abstract. Problem statement. The use of information technology has significantly 
transformed the field of education. Various electronic tools are successfully used in foreign 
language teaching. Electronic dictionaries offer expanded functionality, although their 
development remains a complex process and requires further research to optimize their use 
in education. Methodology. This study involves analyzing the aspects of developing an 
electronic dictionary that IT students could use for mastering English for specific purposes. 
The authors put forward the principles of lexical unit selection for the dictionary. Besides, 
didactical principles have been suggested to be used as a methodological foundation for the 
dictionary. Results. Based on the performed analysis, the study identifies key technical 
components for creating an electronic dictionary (databases, CMS, API) and highlights the 
importance of choosing a programming language for development. Various word search 
algorithms are also considered to enhance search efficiency and improve the user experience. 
Conclusion. The article highlights the key aspects of the electronic dictionary creation and 
emphasizes the importance of relying on certain didactic principles for completing the 
dictionary and implementing it in education process.
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Аспекты разработки англо-русского электронного 
словаря по анализу данных для студентов 

IT-направлений

А.С. Даниленко ✉, В.А. Шершнева , Н.П. Думлер

Сибирский федеральный университет, Красноярск, Российская Федерация
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Аннотация. Постановка проблемы. Использование информационных техноло-
гий значительно изменило сферу образования. Различные электронные средства 
успешно применяются в обучении иностранным языкам. Электронные словари 
предлагают расширенный функционал, хотя их разработка остается сложным про-
цессом и требует дальнейших исследований для оптимизации использования этого 
средства обучения в образовании. Методология. Данное исследование включает в 
себя анализ аспектов разработки электронного словаря, который студенты, обучаю-
щиеся на IT-специальностях, могли бы использовать для овладения английским 
языком. Авторами предложены принципы отбора лексических единиц для словаря. 
В качестве методической основы словаря указаны дидактические принципы. Ре-
зультаты. На основании проведенного анализа в исследовании определены ключе-
вые технические компоненты для создания электронного словаря (базы данных, 
CMS, API), а также подчеркивается важность выбора языка программирования для 
разработки. Также рассматриваются различные алгоритмы поиска слов для улучше-
ния эффективности поиска и пользовательского опыта. Заключение. В статье выде-
лены ключевые аспекты создания электронного словаря и подчеркнута важность 
опоры на определенные дидактические принципы при создании словаря и его вне-
дрении в образовательный процесс.
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ный словарь, обучение иностранному языку
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Problem statement. The importance of information communication 
technology (ICT) in the modern world cannot be overestimated. The role of ICT 
in education should be noted in particular: it gives students access to a huge 
number of information sources and interactive learning materials [1]. It is safe to 
say that the modern educational process is unthinkable without the use of 
computers, Internet resources, online platforms and other innovative technologies 
that make learning more flexible, accessible, and oriented to student individual 
needs [2]. The use of ICT in education is especially relevant for IT students: the 
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nature of their future professional activity implies active use of digital technology. 
Another notable aspect of IT education is necessity to acquire English because a 
huge amount of documentation is written in English, and the international IT 
community uses this language for communication [3].

The use of information and communication technology has found wide 
application in foreign language teaching [4]. Teachers use electronic educational 
resources that present teaching material in an interactive form. N.A. Shegay and 
O.I. Trubitsyna point out the following advantages of using electronic educational 
resources in foreign language teaching: optimisation of practicing skills included 
in foreign language communicative competence, a variety of means of 
visualisation of teaching material, the possibility of automated control by means 
of online tests, etc. [5]. In addition, applications aimed at learning and practising 
grammatical rules and foreign language vocabulary are now widespread. It is 
noted that gamification of this process makes learning more exciting, which 
increases the motivation of language learners [6].

When it comes to using ICT in teaching, it is necessary to mention electronic 
dictionaries. Electronic dictionaries have also become widespread in foreign 
language teaching owing to their advantages over printed dictionaries [7]. For 
example, electronic dictionaries have extended functionality – it is possible to 
make quick edits to dictionary entries, provide articles with various multimedia 
materials illustrating concepts or giving information about word pronunciation 
[8]. Furthermore, word search is performed faster compared to a regular printed 
dictionary [9].

The development of the electronic dictionary is rather a labour-intensive 
process raising a number of issues, the resolution of which will contribute to a 
more effective application of the dictionary in the educational process [10]. Let 
us analyze the most important aspects of creating the electronic dictionary.

Methodology. First of all, it is essential to establish the principles that will 
guide the selection of lexical items to be included into the dictionary, as this 
selection is vital for addressing the needs of its intended readership. This aspect 
of dictionary development has been analysed by many specialists. For instance, 
N.D. Galskova points out that all the principles of lexis selection can be divided 
into three groups: statistical, linguistic, and methodological ones. Statistical 
principles include frequency and commonness. Frequency refers to the total 
number of times a word is used in a source or group of sources. Commonness is 
the number of sources where a word in question has been used at least once. 
Methodological principles rely on the aim of studying the language. Linguistic 
principles include the principle of combinability, the principle of stylistic 
unrestriction, the principle of semantic value, the principle of word-formation 
value, the principle of word polysemy, the principle of word building ability, the 
principle of frequency1.

1 Galskova ND, Gez NI. Theory of foreign language teaching. Linguodidactics and methodology: 
training manual for students of linguistic universities and foreign language faculties of pedagogical 
higher education institutions. Moscow: Akademia; 2004. (In Russ.)
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T.M. Dementyeva states that “in defining special lexical units, the following 
linguistic principles become fundamental: semantic, word-formation value and 
multiple meanings of lexical units” [11, p. 137].

S.V. Kalashnikova, speaking of the importance of lexical selection, lays 
emphasis on sticking to “the principle of semantic value, in which the dictionary 
should include words that are significant for understanding professionally 
oriented texts, and the principle of combinability, where the dictionary favours 
terms that can be combined with other words” [12, p. 291].

Thus, having analysed the principles of lexical item selection, we can make 
the following conclusions. Firstly, it is obvious that the vocabulary to be used for 
teaching English to IT students should contain lexis from the relevant fields of 
knowledge, mastering which is necessary for a future specialist in this area. 
Besides, it is necessary to focus on constant update of lexis – in the rapidly 
developing IT sphere there frequently appear new lexical items that either 
describe previously non-existent concepts or replace something outdated. Also, 
words should be included based on the frequency of their use in professional 
literature. In addition, in cases when a word has more than one meaning, it is 
necessary to specify all variants of interpretation of this concept in order to 
present the terminology of the field in the most concise manner.

Therefore, taking into account the non-linguistic specificity of the discipline 
“Data Analysis”, we believe that the following principles should be used when 
selecting lexical items for the English-Russian dictionary on this discipline:

1.	The principle of frequency of use of the term in professional literature. 
The more frequently a term is used, the higher the probability of its inclusion in 
the dictionary.

2.	The uniqueness principle. Some terms may have several meanings, and 
in this case, it is necessary to choose the variant that best matches the context 
of use.

3.	The relevance principle. It is necessary to keep track of changes in 
professional vocabulary and update the dictionary accordingly.

4.	The word-formation value principle. Its particular importance lies in the 
fact that words from which a large number of derivative words and expressions 
can be formed have a special value when included in the dictionary, since 
derivatives generate a larger number of lexical units relevant to the discipline in 
question.

In addition to the linguistic aspects, the process of developing the electronic 
dictionary implies the need to solve some technical tasks. The dictionary must 
contain a large amount of information and this may not be limited to the 
immediate dictionary entries, as depending on the purpose of the dictionary, it 
may also include illustrations, audio or video clips, and examples of the use of 
lexical units to provide context and other additional information to enhance 
understanding and improve information retention. The significant amount of 
information to be dealt with is precisely the reason why organizing the dictionary 
can be a challenging task, requiring non-standard approaches to indexing, data 
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structuring and storage. In addition, it is important to note the need to optimise 
the speed of the dictionary, as users prefer the resource to operate at the highest 
possible speed.

Alongside these important tasks that need to be addressed during the 
development of the electronic dictionary, it is essential to adhere to several 
pedagogical principles that will help to organise the dictionary in the most 
optimal way and contribute to its successful application in educational process. 
In our opinion, it is important to take the following didactic principles into 
account:

1)	The principle of scientificity: information should be reliable and align 
with modern science.

2)	The principle of clarity: the use of illustrations, videos and other means of 
visualisation helps to better assimilate the material.

3)	The principle of accessibility: information should be understandable for 
all users, regardless of their competency in the subject area.

4)	The principle of systematicity: this principle implies that all selected 
lexical units are thematically related, representing hierarchically selected 
thematic groups characterised by different types of relations. In addition, all 
materials should be structured in such a way that the user can easily find the 
necessary information.

5)	The principle of individual approach: every user has their own specific 
characteristics in how they perceive information, so it is necessary to take into 
account their interests and needs when composing content.

Results and discussion. Having considered the methodological foundations 
of creating the electronic dictionary, it is also necessary to note technical 
components to be involved in this process. When developing the electronic 
dictionary, it is important to consider the following key components that 
determine its functionality:

1) database,
2) software,
3) search algorithms,
4) server infrastructure,
5) content,
6) component interactions.
Dictionary databases are the foundation of the electronic dictionary. 

A  database is a set of data stored according to a data schema, manipulated 
according to the rules of data modelling tools2. The most common type that is 
used to create electronic dictionaries is relational databases. The information 
contained there is presented in the form of a table consisting of keys – attributes 
that uniquely identify an object in the database, and identifiers – unique numbers 
assigned to each item to distinguish it from other items. Besides, the logic of 

2 Information technologies. Vocabulary: GOST 33707‒2016: Interstate Standard 
(promulgated: 1.09.2017). Moscow: Standartinform; 2016. (In Russ.) https://docs.cntd.ru/
document/1200139532 (accessed: 7.10.2024)
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relational databases implies the presence of two tables, the elements of which are 
linked by identifiers3. An example of a relational database implementation for 
creating the electronic dictionary involves two tables: the first one contains words 
in one language, while the second one contains their translations in another 
language. The keys for pairs of words that are translations of each other are 
identical.

Relational database management systems (RDBMS) such as MySQL, 
PostgreSQL, and Firebird are used to work with relational databases4. Specialists 
point out a number of advantages of relational DBMSs, such as: data consistency 
and integrity, ease of data retrieval and processing, scalability, and powerful 
ecosystem and compatibility5.

As far as the software used in the creation of the electronic dictionary is 
concerned, the following necessary components should be highlighted:

1)	CMS (Content Management System, also known as “CMS-engine”, or 
“engine”) is software for developing, editing, and structuring an application. Its 
particular importance lies in the ability to add items to the dictionary and make 
changes without having to edit the dictionary structure itself.

2)	Programming language for writing the code and coordinating the 
interaction of the dictionary components. Selecting a programming language 
influences the dictionary performance, memory consumption, and dictionary 
development speed. It should be noted that each language has both advantages 
and disadvantages to be considered taking into account the purpose of creating 
the dictionary. Thus, the advantages of the Python programming language 
include the relative simplicity and brevity of the syntax, which simplifies and 
speeds up the development process. In addition, Python supports libraries for 
natural language processing (NLTK), data manipulation (Pandas), and web 
application development. The disadvantages of choosing Python for creating the 
electronic dictionary include low performance. Java and C++ provide maximum 
performance but dictionary creation takes more time and effort due to the 
complexity of the syntax. JavaScript language is used for both frontend and 
backend development, which simplifies the process of building the dictionary. 
Moreover, JavaScript supports many libraries and frameworks for the task in 
question. However, this programming language is also inferior to Java and C++ 
in terms of performance.

3) API (Application Programming Interface) is a software interface that 
allows for organising interaction between computer programs. Application of 
API when developing the electronic dictionary allows expanding its capabilities 
and providing integration with other services.

3 Komarov VI. A guide to databases. Moscow: DMK-Press; 2024. (In Russ.)
4 Kulikov SS. Working with MySQL, MS SQL Server and Oracle in examples: practical guide for 

programmers and testers: training manual. 2019. (In Russ.) https://svyatoslav.biz/database_book/
5 Mamedli RE. Database management systems: training manual. Nizhnevartovsk: Nizhne

vartovsk State University Publ.; 2021. (In Russ.)
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Word search algorithms play a crucial role in electronic dictionary 
functioning, the efficiency of the developed tool directly depending on them. 
Among the word search algorithms used in electronic dictionaries are the 
following:

•• Linear search: consists of checking each word alphabetically until the 
desired word is found. It is the simplest algorithm, its execution taking a 
considerable amount of time.

•• Binary search: the dictionary is divided in two halves, and the desired word 
is searched in both halves. Execution of this algorithm takes less time than 
linear search, but requires preliminary division of the initial array of words.

•• Prefix trees: when implementing this algorithm, words are treated as a 
sequence of symbols in a tree structure. This algorithm allows to quickly 
search words by prefix (for example, all words beginning with “auto-”).

•• String matching algorithms (e. g. Levenshtein algorithm): used to find a 
word even if it is misspelt.

•• Lemmatisation algorithms: determine the initial form of a word (lemma), 
excluding endings and inflection.

•• Morphemic analysis algorithms: break a word into its constituent parts 
(morphemes) to determine its grammatical characteristics.

Conclusion. Thus, the article presents key aspects of the development of a 
specialised English-Russian electronic dictionary aimed at IT students studying 
data analysis. Particular focus is given not only to linguistic issues of lexical item 
selection and organisation, but also to technological solutions underlying the 
creation of a modern and user-friendly electronic resource. The article 
emphasizes the importance of observing didactic principles such as scientificity, 
visibility, accessibility, systematicity and individual approach to ensure the 
effectiveness of the dictionary as a learning tool. The authors have developed 
such criteria of lexicon selection as frequency, uniqueness, relevance and word-
formation value. These criteria take a special place in the context of the 
dynamically developing subject area of data analysis.

In conclusion, it should be noted that the development of a specialised 
electronic dictionary for IT students from the point of view of an effective 
learning tool is a complex and complicated process that requires a deep 
understanding of both linguistic, pedagogical and technological aspects of the 
developer. We believe that adherence to the principles outlined in the article and 
the use of the described technologies will help to create an effective learning tool 
that meets the needs of modern educational environment.

References

[1]	 Goreva OM, Osipova LB. The role of information and communication technologies 
in the modern educational process. Bulletin of Chelyabinsk State University. Series: 
Philosophy. Sociology. Culturology. 2015;19(374):166–171. (In Russ.) https://
cyberleninka.ru/article/n/rol-informatsionno-kommunikatsionnyh-tehnologiy-v-
sovremennom-obrazovatelnom-protsesse

Даниленко А.С. и др. Вестник РУДН. Серия: Информатизация образования. 2025. Т. 22. № 1. С. 89–98



EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY96

Danilenko A.S. et al. RUDN Journal of Informatization in Education. 2025;22(1):89–98

[2]	 Levicheva SV. Use of electronic dictionaries in teaching English to students of 
technical specialties. Problems of Modern Pedagogical Education. 2021;71(2):229–
232. (In Russ.) https://cyberleninka.ru/article/n/ispolzovanie-elektronnyh-slovarey-
pri-obuchenii-angliyskomu-yazyku-studentov-tehnicheskih-spetsialnostey

[3]	 Usoltsev KI. Structural and semantic characteristics of neologisms in English computer 
discourse: master dissertation. Krasnoyarsk: Siberian Federal University; 2023. 
(In Russ.) https://elib.sfu-kras.ru/handle/2311/151198

[4]	 Lyubanets II, Kopytich IG. Use of information communication technologies in the 
process of teaching foreign languages. Bulletin of Donetsk Pegagogical Institute. 2017;1:126–
132. (In Russ.) https://cyberleninka.ru/article/n/ispolzovanie-informatsionno-kommu
nikatsionnyh-tehnologiy-v-protsesse-obucheniya-inostrannym-yazykam

[5]	 Shegai NA, Trubitsina OI. Advantages of learning foreign languages in the electronic 
information and educational environment. Pedagogical Journal of Bashkortostan. 
2021;4(94):128–143. (In Russ.) https://cyberleninka.ru/article/n/preimuschestva-
obucheniya-inostrannomu-yazyku-v-usloviyah-elektronnoy-informatsionno-
obrazovatelnoy-sredy

[6]	 Goltsova TA, Protsenko EA. Gamification as an effective technology for teaching 
foreign languages in a digitalized educational process. National and Foreign Pedagogy. 
2020;3(68):65–77. (In Russ.) https://cyberleninka.ru/article/n/geymifikatsiya-kak-
effektivnaya-tehnologiya-obucheniya-inostrannym-yazykam-v-usloviyah-
tsifrovizatsii-obrazovatelnogo-protsessa

[7]	 Belkina IV, Yatsenko YuN, Mashkova EV. Lexicographical means and techniques to 
define a scientific term in modern online dictionaries. Philology. Theory & Practice. 
2020;13(2):258–263. (In Russ.) https://doi.org/10.30853/filnauki.2020.2.52

[8]	 Agapova NA, Kartofeleva NF. On the principles of creating an electronic dictionary 
of the linguocultological type: raising the problem. Tomsk State Univeristy Journal. 
2014;382:6–10. (In Russ.) https://cyberleninka.ru/article/n/o-printsipah- 
sozdaniya-elektronnogo-slovarya-lingvokulturologicheskogo-tipa-k-postanovke-
problemy/viewer

[9]	 Fesenko OP, Laukhina SS. Electronic dictionaries as a product of modern lexicography. 
Omsk Scientific Bulletin. 2015;4(141):46–48. (In Russ.) https://cyberleninka.ru/
article/n/elektronnye-slovari-kak-produkt-sovremennoy-leksikografii

[10]	 Mammedova ZhE. Prospects and problems of computer lexicography. Bulletin of the 
Chuvash University. 2018;2:261–267. (In Russ.) https://cyberleninka.ru/article/n/
perspektivy-i-problemy-kompyuternoy-leksikografii/viewer

[11]	 Dementyeva TM. The principles of selection of active special vocabulary in 
professionally focused German language teaching in the field of law. Tomsk State 
Pedagogical University Bulletin. 2016;12(177):136–142. (In Russ.) https://
cyberleninka.ru/article/n/printsipy-otbora-aktivnoy-spetsialnoy-leksiki-v-profes
sionalno-orientirovannom-prepodavanii-nemetskogo-yazyka-v-sfere-yurispru
dentsii

[12]	 Kalashnikova SV. Formation of the minimum vocabulary on the foreign language 
discipline in educational institutions of the Ministry of Intrernal Affairs of the Russian 
Federation. Philology. Theory & Practice. 2019;12(8):290–293. (In Russ.) https://
doi.org/10.30853/filnauki.2019.8.57

Список литературы

[1]	 Горева О.М., Осипова Л.Б. Роль информационно-коммуникационных техно-
логий в современном образовательном процессе // Вестник Челябинского го-
сударственного университета. Серия: Философия. Социология. Культуро



ВЛИЯНИЕ ТЕХНОЛОГИЙ НА РАЗВИТИЕ ОБРАЗОВАНИЯ 97

логия. 2015. № 19 (374). C. 166–171. https://cyberleninka.ru/article/n/
rol-informatsionno-kommunikatsionnyh-tehnologiy-v-sovremennom-obrazova
telnom-protsesse

[2]	 Левичева С.В. Использование электронных словарей при обучении англий-
скому языку студентов технических специальностей // Проблемы современ-
ного педагогического образования. 2021. № 71 (2). С. 229–232. https://
cyberleninka.ru/article/n/ispolzovanie-elektronnyh-slovarey-pri-obuchenii-
angliyskomu-yazyku-studentov-tehnicheskih-spetsialnostey

[3]	 Усольцев К.И. Структурно-семантические характеристики неологизмов в 
англоязычном компьютерном дискурсе: магистерская дис. Красноярск: Си-
бирский федеральный университет, 2023. https://elib.sfu-kras.ru/handle/ 
2311/151198

[4]	 Любанец И.И., Копытич И.Г. Использование информационно-коммуникаци-
онных технологий в процессе обучения иностранным языкам // Вестник До-
нецкого педагогического института. 2017. № 1. С. 126–132. https://cyberleninka.
ru/article/n/ispolzovanie-informatsionno-kommunikatsionnyh-tehnologiy-v-
protsesse-obucheniya-inostrannym-yazykam

[5]	 Шегай Н.А., Трубицина О.И. Преимущества обучения иностранному языку в 
условиях электронной информационно-образовательной среды // Педагоги-
ческий журнал Башкортостана. 2021. № 4 (94). С. 128–143. https://cyberleninka.
ru/article/n/preimuschestva-obucheniya-inostrannomu-yazyku-v-usloviyah-
elektronnoy-informatsionno-obrazovatelnoy-sredy

[6]	 Гольцова Т.А., Проценко Е.А. Геймификация как эффективная технология 
обучения иностранным языкам в условиях цифровизации образовательного 
процесса // Отечественная и зарубежная педагогика. 2020. Т. 1. № 3 (68). 
С. 65–77. https://cyberleninka.ru/article/n/geymifikatsiya-kak-effektivnaya-tehno
logiya-obucheniya-inostrannym-yazykam-v-usloviyah-tsifrovizatsii-obrazova
telnogo-protsessa

[7]	 Белкина И.В., Яценко Ю.Н., Машкова Е.В. Лексикографические средства и 
способы определения научного термина в современных онлайн-словарях // 
Филологические науки. Вопросы теории и практики. 2020. Т. 13. Вып. 2. 
С. 258–263. https://doi.org/10.30853/filnauki.2020.2.52

[8]	 Агапова Н.А., Картофелева Н.Ф. О принципах создания электронного словаря 
лингвокультурологического типа: к постановке проблемы // Вестник Томского 
государственного университета. 2014. № 382. С. 6–10. https://cyberleninka.ru/
article/n/o-printsipah-sozdaniya-elektronnogo-slovarya-lingvokulturo
logicheskogo-tipa-k-postanovke-problemy/viewer

[9]	 Фесенко О.П., Лаухина С.С. Электронные словари как продукт современной 
лексикографии // Омский научный вестник. 2015. № 4 (141). С. 46–48. https://
cyberleninka.ru/article/n/elektronnye-slovari-kak-produkt-sovremennoy-leksi
kografii

[10]	 Маммедова Ж.Э. Перспективы и проблемы компьютерной лексикографии // 
Вестник Чувашского университета. 2018. № 2. С. 261–267. https://cyberleninka.
ru/article/n/perspektivy-i-problemy-kompyuternoy-leksikografii

[11]	 Дементьева Т.М. Принципы отбора активной специальной лексики в профес-
сионально ориентированном преподавании немецкого языка в сфере юри-
спруденции // Вестник Томского государственного педагогического универ-
ситета. 2016. № 12 (177). С. 136–142. https://cyberleninka.ru/article/n/
printsipy-otbora-aktivnoy-spetsialnoy-leksiki-v-professionalno-orientirovannom-
prepodavanii-nemetskogo-yazyka-v-sfere-yurisprudentsii

[12]	 Калашникова С.В. Формирование словаря-минимума по дисциплине «Ино-
странный язык» в образовательных организациях МВД России // Филологи-
ческие науки. Вопросы теории и практики. 2019. Т. 12. Вып. 8. С. 290–293. 
https://doi.org/10.30853/filnauki.2019.8.57

Даниленко А.С. и др. Вестник РУДН. Серия: Информатизация образования. 2025. Т. 22. № 1. С. 89–98



EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY98

Danilenko A.S. et al. RUDN Journal of Informatization in Education. 2025;22(1):89–98

Bio notes:

Alexey S. Danilenko, Senior Lecturer, Department of Conversational Foreign Language, 
Institute of Space and Information Technology, Siberian Federal University, 26 B Akademika 
Kirenskogo St, Krasnoyarsk, 660074, Russian Federation. ORCID: 0000-0001-6648-4480. 
SPIN-code: 6333-2213. E-mail: danilenko.alex.91@mail.ru

Viktoria A. Shershneva, Doctor of Pedagogical Sciences, Professor at the Department of 
Applied Mathematics and Data Analysis, Institute of Space and Information Technology, 
Siberian Federal University, 26 B Akademika Kirenskogo St, Krasnoyarsk, 660074, Russian 
Federation. ORCID: 0000-0002-9386-2018. SPIN-code: 6172-0561. E-mail: vsershneva@
yandex.ru

Natalya P. Dumler, Candidate of Pegadodical Sciences, Associate Professor at the Depart-
ment of Conversational Foreign Language, Institute of Space and Information Technology, 
Siberian Federal University, 26 B Akademika Kirenskogo St, 660074, Russian Federation. 
ORCID: 0000-0003-4028-7985. SPIN-code: 9275-5374. E-mail: natashabaeva@list.ru

Сведения об авторах:

Даниленко Алексей Сергеевич, старший преподаватель, кафедра Разговорного ино-
странного языка, Институт космических и информационных технологий, Сибир-
ский федеральный университет, Российская Федерация, 660074, Красноярск, 
ул. Академика Киренского, д. 26 Б. ORCID: 0000-0001-6648-4480. SPIN-код: 6333-
2213. E-mail: danilenko.alex.91@mail.ru

Шершнева Виктория Анатольевна, доктор педагогических наук, профессор кафедры 
Прикладной математики и анализа данных, Институт космических и информаци-
онных технологий, Сибирский федеральный университет, Российская Федерация, 
660074, Красноярск, ул. Академика Киренского, д. 26 Б. ORCID: 0000-0002-9386-
2018. SPIN-код: 6172-0561. E-mail: vsershneva@yandex.ru

Думлер Наталья Петровна, кандидат педагогических наук, доцент кафедры Разго-
ворного иностранного языка, Институт космических и информационных техноло-
гий, Сибирский федеральный университет, Российская Федерация, 660074, Крас-
ноярск, ул. Академика Киренского, д. 26 Б. ORCID: 0000-0003-4028-7985. SPIN-код: 
9275-5374. E-mail: natashabaeva@list.ru


