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Abstract

The article provides an answer to the frequently asked question about what to teach students so that they can easily enter the
area of web development and become sought-after specialists in the modern IT industry upon graduation. We completed a review of
publications and scientific discussions on this subject, performed an analysis of the relevant professional standards as well as the
transformation dynamics of the requirements set out by employers for web developers. In addition, the paper examines the demand
for designing educational programs. We interviewed representatives of professional communities and university graduates to
understand the challenges which former students face while seeking employment in the field of web development and design. Six
main skill groups of a modern successful specialist have been identified. They include basic web development skills, web programming
skills, web design skills, development skills and development management skills, web resource promotion skills, universal skills. For
each group, we identified the main skills and tools which are advisable to be studied as part of the educational program. It has been
discovered that training should be based on using skill-oriented educational technologies since solving specific practical problems
will enable each student to form their own future workspace. We also created a model of a graduate who aspires to work in the field
of web development.
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AHHOmMayun

B crarbe faeTcs OTBET Ha YaCTO 3aaBaeMbIil BOIIPOC: Y€MY YVUUTh CTYAEHTOB, YTOOHI 110 OKOHUYAHUY BHICIIET0 YIeOHOTO 3aBeLeHU s
OHY MOTJIY JIETKO BOUTHU B chepy Be6-paspaboTKM 1 ObLIN BOCTpeOoBaHHBIMU coBpeMeHHOM IT-unaycrpueii ciernmaaucramu? BoirmosrHes
0030p IyOINKAIIN 1 HAYIHBIX JUCKYCCUII I10 JaHHOM TeMaTHKe, AHAIN3 COOTBETCTBYIOIINX MIPO(PeCcCHOHATbHBIX CTAHJAPTOB, JUHAMUKY
TparchopMauu TpeOOBaHU, IPeABABIAEMbIX paboTonaTeIaMu K Beb-paspaboTunkam, U IoTpedHOCTEH B GopMUPOBAHUY 00pa3oBa-
TeJIbHBIX IporpaMM. IIpoBeseHo NHTEPBHIOMPOBaHYE IPEACTABUTENIeH IPO(decCHoOHaIbHBIX COOOIIECTB U BEITYCKHIKOB YHUBEPCUTETA
/I IOHVWMAHUSA TPYLHOCTeI, ¢ KOTOPHIMY CTAJIKUBAIOTCA BBIMYCKHUKY IIPU JaJbHeiIeM TPYZOyCcTpoiicTBe B cepe BeO-paspaboTKu
u gusaiiHa. BeigeseHo 11ecTh OCHOBHBIX I'DYIIII HABBIKOB COBPEMEHHOI'O YCIIEIIIHOIO CIIeIuancTa: 0a3oBble HABBIKY BeO-paspaboTKu,
HaBBIKY BeO-IPOrpaMMUPOBAHNs, HABBIKY Be6-AM3aiiHa, HAaBBIKY BeJeHUA Pa3dpaboTKU U yIpaBieHUA Pa3paboTKOM, HABBIKU IIPOJBU-
JKeHUSA BeO-pecypcoB, yHUBepcaIbHble HABBIKU. [[JI1s KasK 0 IPYIIIBI BHIZEIeHBI OCHOBHBIE HABBIKY U HHCTPYMEHTAPHU, U3yUeHe KO-
TOPBIX I1eJIeCO00Pa3HO BKIIOUNUTH B 00pa30BaATEIbHYIO IPOTPAMMYy. ¥ CTAHOBJIEHO, UTO O0yUeHNe HY KHO CTPOUTH Ha OCHOBE IIPUMEHEHU
HaBBIKO-OPUEHTUPOBAHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHUH, TAK KaK pellleHre KOHKPETHBIX MPAKTUUYECKUX 3a4aY IT03BOJIUT KaKIOMY
obyuaromemycs copMupoBaTh cBoe Oyayiiee pabouee mpocTparHcTBo. ChopMUpoBaHA MOJEIb BEIMIYCKHUKA, CTPEMSAIIEr0 TPYAUTHCS
B cdpepe Be6-pa3paboOTKU.

Knrouesvie cnoéa: Bed6-pa3paboTumK, cpeacTBa BeO-paspaboTKy, He0OXOAMMbIe HABBIKY, 06pasoBaTeIbHas IporpaMma, mpodec-
CHOHAJbHBIE U 00pa3oBaTeIbHbIE CTAHJAPTHL.
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1. Introduction

About 30 years have passed since the first web page
appeared. While the first pages presented information
in the simplest form, which was already a good thing,
the modern web page is practically an art, the result
of a mixture of creativity and technology, because the
modern user can no longer get enough information. It
requires everything to be beautiful, clear, accessible
and work on a wide range of devices. This has led to
a significant increase in the number of new technolo-
gies, appearing and changing so frequently that it is
difficult to keep up with them, let alone learn or con-
stantly retrain.

The authors of this article have been teaching
web-related subjects for more than 20 years. We can
note that year after year, learners ask the same typical
questions:

Why do we study this particular technology stack?

Why are we learning this particular software prod-
uct and not another?

What will we need when we get a job?

And so on.

Questions such as whether it is possible to teach
students modern technology so that they do not have
to learn anything new for a given amount of time are
much debated. On the other hand, does a modern gradu-
atereally have to have a broad outlook orisit enough to
review some basic concepts? We have already discussed
these questions and some similar ones concerning
trends in IT training in previous works, e. g. [1, 2].

The aim of this paper is to present and substanti-
ate a desirable set of knowledge and skills required
for a future web-developer in the preparation of IT-
specialists in a modern university and, thus, try to
answer the question - what to teach modern students so
that upon graduation they could easily enter the field
of web-development and be in demand in the modern
IT-industry? Or, in other words, what the current and
near future educational standards in this field might
include.

The analysis of the strategy of educational pro-
grammes formation should be conducted taking into
account the most significant factors that significantly
influence the conclusions. In our opinion, the evolution
of technologies and the following changes in economic
and labour market demands, as well as the results of
graduates’ competence matching monitoring (feedback
of the effectiveness of the “educational programme-
employer” system interaction) should be paid the most
attention to.

Due to the enormous popularity of the web and,
consequently, the demand for specialists in web-
development, the issues of web-technology study and
developer training are given quite a lot of attention.
Such studies do not lose relevance, although they have
been carried out continuously for many years [3].

The article [4] presents an ontological generalized
portrait of a software developer. Such a portrait can
be complemented by data from [5], in which the au-

thors identify factors that significantly influence and
contribute to programmer productivity. In particular,
software knowledge, analytical skills, level of best prac-
tice management, knowledge of business processes, and
others are taken into account.

In forming this material, professional and edu-
cational standards such as [6-10] and others were
examined, and the links between educational and pro-
fessional standards were analyzed and experiences of
different approaches to training using such standards
were examined such as [11], using web-based learning
platforms[12], as well as case studies of web program-
ming training described in [13—15] and others.

2. Methods

This study is based on the use of theoretical and em-
pirical research methods. The application of theoretical
method allowed for analysis of modern professional
standards, analysis of the dynamics of transformation
of the requirements of employers to the knowledge and
skills of web developers and analysis of the needs in the
formation of appropriate educational programmes. An
analysis of publications and academic discussions on the
subject was also carried out. The empirical method was
applied in the process of observation and comparison of
data obtained over the years of the authors’ practice,
interviewing representatives of professional communi-
ties and university graduates to better understand the
problem described, in particular, the difficulties faced
by graduates in further employment in the field of web
development and design.

3. Results and Discussion

The analysis of literature sources and employers’
requirements, professional standards, professional-
oriented web-resources, interviewing representatives
of professional communities, analysis of employment
and career of university graduates, as well as personal
experience have given grounds to highlight several
main topical areas of training, which can form the basis
for educational standards in the field:

e Basic web development skills;

e Web programming skills;

e Web design skills; Web design skills;

e Skills in leading development and managing

development;

e Web promotion skills;

e Universal (General) skills.

Let us elaborate on them by identifying what we
think the educational programme content and the
model of a graduate wishing to work in web develop-
ment should be.

3.1. Basic web development skills

The basic skills that prospective web developers
should learn first include the basic ‘building blocks’
of layout and programming — HTML, CSS and JavaS-
cript. They form the web user interface, defining style,
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design, layout and how different elements should be
displayed. HTML is responsible for the layout of the
page, CSS stands for styles and looks, and JavaScript
is responsible for how elements respond to the user.

We think it is useful to take a quick look at the his-
tory of versioning and show simple examples of how
one technology has affected another. For example, the
advent of XML led to the requirement for paired tags
in HTML.

Students need to understand the anatomy of
HTML page layout, learn basic tags, their attributes,
and nested elements, understand the advantages and
limitations of the technology, have a good command of
CSS styles, be familiar with CSS frameworks, and have
mastered at least one SASS/LESS preprocessor. For
JavaScript, knowledge of the version of EcmaScript6,
its libraries and frameworks is a minimum requirement.
Particularly useful is the ability to work with React,
Vue, Angular, jQuery, Foundation, Bootstrap, Material
and Ajax technology.

In addition, basic skills, in our opinion, can in-
clude data handling skills based on the use of XML and
JSON — simple text-based ways to store and transfer
structured data, which allows linking arrays and ob-
jects, creating complex data structures. Many modern
programming languages have functions and libraries
for reading and creating XML and JSON structures, as
they are extensively used in the integration of different
information systems.

Basic skills can also include the ability to solve
current development problems and skills related to the
ability to test the resulting product.

However, we believe that basic skills include not
only knowledge and ability to apply markup and pro-
gramming languages, but also understanding and
competent application of basic development principles
and approaches.

In particular, understanding the principles of the
Model-View-Controller (MVC) model, a design pattern
that greatly saves time and simplifies development by
separating the application into three different layers.
Many high-level frameworks such as Laravel, Angular
are based on MVC patterns, where the model is associ-
ated with the interaction with the database, the viewis
responsible for everything the user sees on the screen,
and the controller provides the interface between the
model and the view. Learning MVC makes it easy to
understand the basics for any programming language.
It may also be of interest to study other models —e. g.
Model-View-Template (MVT), close to MVC (Django
framework), Model-View-Presenter (MVP), Model-
View-View (MVYV), understanding the features and
selection criteria.

It isimportant to give an understanding of current
approaches being developed by IT industry giants such
as Google (https://material.io/design/), “accelerated
mobile pages” (https://www.ampproject.org/) and
PWA technology or a similar technology called “turbo-
pages” (https://tech.yandex.ru/turbo/) to improve
user experience.

40

That is, in our opinion, it is crucial not only to teach
how to use these or those tools, but also to give an un-
derstanding of industry trends and basic elements of
the web developer’s philosophy.

3.2. Web programming skills

Web programming skills are probably the thing
that largely determines the professionalism and future
employability of a future developer. It should be noted
that there are several types of developers.

A Front-End web-developer — a specialist in the
development of user interface and layout templates,
that is, the external representation of the project.

A Back-End web developer is a specialist in devel-
oping server-side logic, with an understanding of the
context in which it will be executed. Such a developer
must be proficient in at least one of the programming
languages PHP, Java, Python, ASP.NET technology
and be ready to actively learn and apply other tech-
nologies. He or she is also required to know APIs and
understand the principles of servers.

A good knowledge of database theory, understand-
ing of the relational data model, knowledge of SQL
language, understanding of database scaling principles,
a good command of at least one of the popular database
management systems — MySQL, Microsoft SQL Server,
PostgreSQL, SQLite, etc., as well as MongoDB as one
of the classic examples of NoSQL-systems, which uses
JSON-like documents and database schema and is ac-
tively used in web-development, in particular within
the framework of JavaScript-oriented MEAN stack.
In addition, a working knowledge of and ability to use
in-memory database management (Redis, Memcached)
and web storage for storing sessions, cookies and caches
in the browser are not excessive.

In addition to this, he/she should be familiar with
the principles of network information security.

Nowadays, there are also widespread vacancies for
Full-stack developer — a specialist who is ready to cover
the entire development stack of a web resource, which
is due to many reasons, including the emergence and
popularity of microservices development architecture
application [16].

When teaching programming, it would be useful
to pay attention to the application of technologies re-
lated to the implementation of integration of corporate
information systems into the web space, development
and use of widgets and web services (e. g. Google Maps
or Yandex.Maps).

Application programming interface (API) is an
application interface that serves to enable communi-
cation with other applications. An API provides a set
of functions available to other applications through
which they can interact with a service. Almost every
major service has an API that is open to the user. To-
day REST API is widely used by websites, services,
mobile applications, so it’s important to know how
to work with it, because sooner or later there will be
a need to create a client (e. g. mobile application for
a website).
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Also of interest would be experience in developing
chat-bots, which are now being actively implemented
in various Web-services.

In [17] it is pointed out that there are two paths
among the current trends in web-development. The
first is simplification and orientation towards mobile
devices, whose Internet traffic has already exceeded
that of desktop devices, and the second is the introduc-
tion of relatively new, but considered very promising in
this area, virtual, augmented and mixed reality (VR and
AR) and 3D technologies. Accordingly, in our opinion,
it would be useful to pay attention to teaching modern
tools and development of artifacts of these technologies
in an educational programme designed to train com-
petent specialists for the long term. Every year there
are more and more tools that facilitate the creation of
such products. Some related technologies and tools can
be learned more about, for example, at resources [18].

This requires the inclusion of large modules such
as “Web Programming Technologies” (or a set of indi-
vidual disciplines specifying which language is studied,
e. g. “Programming in PHP” etc.), “Databases” and
individual disciplines such as “Secure Programming”,
“Web Interoperability Architecture”, “Advanced Web
Development Technologies” or similar in the educa-
tional standard.

3.3.Web design skills

Many web studios place serious demands on the
knowledge and skills associated with web design and
computer graphics for potential employees. This is es-
pecially true of front-end developers, although others
are no exception.

Trends in recent years [17] suggest that this issue
cannot be overlooked in a good educational standard
aimed at training web developers. What is required?

Firstly, knowledge and understanding of current
trends in the industry. Understanding of the basic
principles of visual design, UI and UX.

Secondly, skills in working with computer graph-
ics — creating, processing and converting bitmap and
vector images, including various formats, such as SVG.
This requires mastering the basic principles of com-
puter graphics and popular software for working with
it. For example, Adobe (Photoshop, Illustrator, XD)
and/or Corel (Graphics Suite, PaintShop Pro), Figma
or Scetch, InVision Studio, GIMP, Inkspace or others.

3.4. Skills in leading and managing development

The issues of development management and gover-
nance are multifaceted and wide-ranging. Within the
scope of this article, we will focus on some of them, while
emphasizing that this list may be supplemented further.

One of the mandatory requirements of employers in
almost any field of information systems development
is an understanding of modern principles of software
product development, including teamwork, and the
ability to work with Version Control System. This
requires the obligatory inclusion of skills in working
with such tools into the educational programs. For ex-

ample, one of the most popular systems used in many
organisations is Git.

In the professional standard “Web and Multimedia
Application Developer” [8], a part of the work activities
is related to knowledge and skills in managing pro-
cesses and projects to create and modify information
resources, as well as integration of web resources with
various external and internal corporate services, as
we mentioned earlier. This implies the necessity of
introducing such academic disciplines as Information
Resource Design and Web-integration of Information
Systems. The discipline “Project Management”, that,
however, has now become a universal subject, studied
by almost all students, regardless of their field of study,
may also be of great use and importance in the context
under consideration. However, it would be useful to
focus on IT project management within this course,
taking into account its specifics, studying currently
popular concepts, methodologies and approaches to
software product development projects, in particular,
Agile, SCRUM, Continuous delivery, DevOps, etc.

The job functions related to identifying customer
requirements imply a good command of business pro-
cess analysis skills. For example, describing business
processes using SADT, UML and other types of dia-
grams and finding opportunities to optimise business
processes. However, it is not enough to just find them,
you need to suggest and explain the need for them to
the customer. Academic disciplines such as Typology
and Analysis of Business Processes, Reengineering
and Optimisation of Business Processes or similar can
provide such skills. This also correlates with the above.

According to the data cited in [19], a significant
number of web development is done remotely. Regional
studios can actively attract clients from large cities, at
the expense of cheaper, but no less qualitative services.
This determines the need to master the skills of remote
teamwork tools (including full-spectrum customer com-
munication and team development tools).

To this point, we can also refer skills in working
with content management systems (CMS). CMSs often
greatly simplify development by providing an almost
finished website, unless we are talking about creating
a unique product. The ability to deploy a CMS, use or
create design templates for it, organize interaction
with users [17], conduct initial content filling or full
site administration based on CMS is also necessary for
alearning web developer. This requires learning at least
one CMS, such as WordPress or Joomla.

To conclude this point, a future professional should
have the knowledge and skills to maintain, scale,
migrate and deploy code across different platforms
competently.

3.5. Web promotion skills

In our opinion, these skills are not of primary im-
portance and can be acquired later in the course of prac-
tical activity. However, their availability and quality
may be an additional positive factor in the employer’s
hiring decisions.
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These include SEO optimisation skills and, prefer-
ably, an understanding of the basics of Digital Market-
ing and Social Media and the application of technologies
that personalise content [20].

3.6. Universal skills

The professional standard [8] places quite a strong
emphasis on the skills related to customer relations at
different stages (identifying customer requirements,
handling customer enquiries, negotiating, etc.), in
other words, communication planning skills with the
customer. Speaking, negotiation and presentation skills
are also required.

The rest of the skills described above can be acquired
and developed within the subjects or modules of Busi-
ness Communication (“Business Ethics” or similar),
“Speech Culture”, “Psychology of Business Communi-
cation”, “IT-Consulting”.

Among the important personal skills that need to
be formed, one can emphasize the ability to adequately
perceive criticism, acknowledge mistakes and correct
them, as well as the ability to properly decompose tasks,
plan time and meet deadlines (i. e. well-formed time
management, self-organization) and some others[21].

In addition, a web-development specialist may need
developed universal competences of modern digital
economy, as we have already mentioned in [2].

4, Conclusions

To summarise, it can be noted that in this material
we have highlighted a wide range of what we believe to
be the most needed knowledge, skills and competencies
that need to be included in existing and prospective edu-
cational programmes or standards in web-development.

Learning should be based on the application of
skill-oriented educational technologies. The study of
information system design and development technolo-
gies, web technologies, and programming languages
should be based on real-world projects. The solution of
practical tasks allows each learner to shape his or her
future workspace.

References

1. Babenko Vik., Golchevskiy Yu., Babenko Vas. Skill
modeling of professional competencies of the e-business. Pro-
ceedings of the International Scientific-Practical Conference
“Business Cooperation as a Resource of Sustainable Economic
Development and Investment Attraction” (ISPCBC 2019 ).
Advances in Economics, Business and Management Re-
search. 2019;(90):333—-336. DOI: 10.2991 /ispcbc-19.2019.80

2. Golchevskiy Yu., Novokshonova E., Yermolenko A.
Digital economy competencies as a vital necessity of a modern
successful specialist. Proceedings of the 2nd International
Scientific and Practical Conference on Digital Economy
(ISCDE 2020 ). Advances in Economics, Business and Man-
agement Research. 2020;(156):291-296. DOI: 10.2991/
aebmr. k.201205.048

3. Rosson M. B., Ballin J., Rode J. Who, what, and how:
A survey of informal and professional Web developers. I[EEE
Symposium on Visual Languages and Human-Centric Com-
puting (VL/HCC’05 ). Dallas, TX, USA; 2005:199-206. DOI:
10.1109/VLHCC.2005.73

42

4. Faizrakhmanov R. A., Yarullin D.V. Web-data driven
ontological approach to modelling IT specialists recruitment
needs. Proceedings of XXII International Conference on
Soft Computing and Measurements (SCM ). St. Petersburg;
2019:252-255. DOI: 10.1109/SCM.2019.8903715

5. Saputra R. C., Napitupulu T. A. Factors affecting
programmer’s performance on web-based programming.
Journal of Theoretical and Applied Information Technol-
ogy. 2014;63(2):452—-458. Available at: https://jatit.org/
volumes/Vol63No2/24Vol63No2.pdf

6. Order of the Ministry of Labour and Social Protection
of Russian Federation No 420n dated 07/19/2022 On the ap-
proval of the Professional standard “Information Resources
Specialist”. (In Russian.) Available at: http://fgosvo.ru/
uploadfiles/profstandart/06.013.pdf

7. Order of the Ministry of Labour and Social Protection
of Russian Federation No 671n dated 09/29/2020 On the
approval of the Professional standard “Graphic and User in-
terface design Specialist”. (In Russian.) Available at: http://
fgosvo.ru/uploadfiles/profstandart/06.025.pdf

8. Order of the Ministry of Labour and Social Protection
of Russian Federation No 44n dated 01/18/2017 On the ap-
proval of the Professional standard “Web and multimedia
developer”. (In Russian.) Available at: http://fgosvo.ru/
uploadfiles/profstandart/06.035.pdf

9. Web design and development standards. Nevada CTE
Standards. Office of Career Readiness, Adult Learning & Edu-
cation Options Nevada Department of Education, Carson City.
June , 04, 2020. Available at: https://doe.nv.gov/uploaded-
Files/ndedoenvgov/content/CTE/Programs/InfoMediaTech/
Standards/Web-Design-and-Development-STDS-ADA.pdf

10. Worldskills Russia. 2020. Evaluation materials for
the Worldskills Russia Demonstration Exam on the compe-
tence 17WSI “Web design and development”. (In Russian.)
March 06, 2021. Available at: https:/worldskills.ru/

11. Nasyrov N., Gorlushkina N.,Uzharinskiy A. Using the
subtask methodology in student training for demonstration
examination in “web design and development” skill. Com-
munications in Computer and Information Science. 2022;
(1038):565—573. DOI: 10.1007/978-3-030-37858-5_48

12. Petrikoglou A., Kaskalis T. H. Full stack web de-
velopment teaching: Current status and a new proposal.
Proceedings of the 15th International Conference on Web
Information Systems and Technologies. Vienna, Austria;
2019:218-225. DOI: 10.5220/0008066202180225

13. Gomes L. M., Martins F., Guerra H. Teaching Web
programming using the MEAN stack. The Impact of the 4th
Industrial Revolution on Engineering Education. Bangkok,
Thailand, 2020;(1135):256-262. DOI: 10.1007/978-3-030-
40271-6_26

14. Maiorana F.Teaching web programming: An approach
rooted in database principles. Proceedings of the 6th Interna-
tional Conference on Computer Supported Education. Barselo-
na, Spain; 2014:49-56. DOI: 10.5220,/0004849300490056

15. NguyenV.T.,Hite R., Dang T. Learners’ technological
acceptance of VR content development: A sequential 3-part
use case study of diverse post-secondary students. Interna-
tional Journal of Semantic Computing. 2019;13(03):343—
366. DOI: 10.1142/S1793351X19400154

16. Golchevskiy Yu. V., Yermolenko A. V. The relevance
of using microservices in the development of informa-
tion systems. Bulletin of Syktyvkar University. Series 1:
Mathematics. Mechanics. Informatics. 2020;35(2):25—-36.
(In Russian.) Available at: https://www.elibrary.ru/item.
asp?id=44149979

17. Golchevskiy Yu. V. Approaches to the modern cor-
porate web resource design and development. Economics.
Information Technologies. 2020;47(2):432—440. (In Russian.)
DOI: 10.18413/2687-0932-2020-47-2-432-440

18. A-Frame — Make WebVR. 2021. Available at: https://
aframe.io



lonbyesckud fO. B., EpmoneHko A. B. Obpa3oBaTesibHbIi KOHTEHT NOAFOTOBK/ COBPEMEHHOFO. ..

2022;37(5):38-43

ISSN 0234-0453 - INFORMATICS AND EDUCATION . 2022 - Volume 37 No 5

19. Does customers ready to deal with out-of-region web
studios? Cossa. March, 03, 2021. (In Russian.) Available at:
https://www.cossa.ru/149,/124868

20. Trends 18. The trends to know for 2018. GlobalWe-
bIndex. March, 06, 2021. Available at: https://cdn2.hubspot.
net/hubfs/304927/resources-page/Content/Trends-18.pdf

21. Tsalikova I. K., Pakhotina S. V. Scientific research
on the issue of soft skills development (Review of the data in
international databases of Scopus, Web of Science). Education
and Science Journal.2019;21(8):187-207. (In Russian.) DOI:
10.17853/1994-5639-2019-7-187-207

Information about the authors

Yuriy V. Golchevskiy, Candidate of Sciences (Physics and
Mathematics), Docent, Head of the Department of Applied Infor-
matics, Pitirim Sorokin Syktyvkar State University, Syktyvkar,
The Komi Republic, Russia; ORCID: http://orcid.org/0000-0003-
2047-9138; e-mail: yurygol@gmail.com

Andrei V. Yermolenko, Candidate of Sciences (Physics and
Mathematics), Docent, Head of the Department of Applied Math-

ematics and Computer Science, Pitirim Sorokin Syktyvkar State
University, Syktyvkar, The Komi Republic, Russia; ORCID:
http://orcid.org/0000-0002-2904-1717; e-mail: ea74@list.ru

Hungopmayus 06 asmopax

ToawsueBckuii FOpuit BanenTnnoBuy, Kauy. pus.-Mar. HayK,
JIOIIeHT, 3aB. Kadenpoii npukIaguoi uupopmaTuku, ChIKTBIBKAp-
CKUil rocyAapcTBeHHBIH yHUBepcuTeT uMeHu I[Tutupuma Copoxu-
Ha, r. CeIKTBIBKAp, Pecrybsiuka Komu, Poccusi; ORCID: http://
orcid.org/0000-0003-2047-9188; e-mail: yurygol@gmail.com

Epmosaenko Auapeit BacuinseBuyu, kauza. pus.-MaT. HayK, J0-
LeHT, 3aB. KadeApoil IPUKJIALHON MATEMAaTUKY 1 KOMIIBIOTEPHBIX
HayK, CBIKTHIBKAPCKUH IoCyJapCTBEHHBIN YHUBEPCUTET UMEHN
ITutupuma Coporkuna, r. CeiKTBIBKap, Pecnybnuxka Komu, Poc-
cusi; ORCID: http://orcid.org/0000-0002-2904-1717; e-mail:
ea74@list.ru

ITocmynuna 6 pedaxyuio / Received: 08.07.2022.
ITocmynuna nocne peyenduposanus / Revised: 20.09.2022.
IIpunama k newamu / Accepted: 27.09.2022.






