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Abstract: The organization of students’ industrial practice during their studies 
is a key element in preparing specialists, especially in the IT sector, which requires 
a special approach. Universities usually collaborate with partner companies 
to create joint solutions, which involves providing material and educational 
resources, selecting qualified personnel, and exchanging experience. Despite 
the well-established work of universities and their partners, there are still many 
inconveniences and unresolved issues regarding coordination during industrial 
practice, such as determining the placement of students, coordinating the parties 
involved, and ensuring compliance with requirements, agreeing on criteria, 
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preparing necessary documents, and reporting. The biggest issue, however, is the 
lack of a unified digital automated platform, which forces all routine work to be 
done manually and requires passing through numerous administrative steps and 
approvals across different instances. The purpose of the paper is to investigate and 
develop an innovative system aimed at introducing digital document management 
and automating the process of organizing students’ industrial practice using modern 
digital technologies. To enhance efficiency, contemporary technologies were applied, 
and optimization algorithms and models were developed to improve coordination 
and management of the process. The system being created meets high requirements 
for fault tolerance, security, and integration with current IT technologies, which 
contributes to improving the educational process and strengthening collaboration 
with partner organizations.

Key words: digitalization, automation, quality improvement, QoS, application, 
electronic document management.
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табылады, әсіресе ІТ саласы ерекше көзқарасты талап етеді. Әдетте, жоғары 
оқу орындары серіктес компаниялармен бірлескен шешімдер жасау үшін 
ынтымақтасады, бұл материалдық және білім беру ресурстарын ұсынуды, 
білікті мамандарды іріктеуді және тәжірибе алмасуды қамтиды. Жоғары 
оқу орындары мен олардың серіктестері арасындағы жүйелі жұмысына 
қарамастан, өндірістік тәжірибеден өту кезінде көптеген қолайсыздықтар 
мен шешілмеген үйлестіру мәселелері бар: білім алушыларға тәжірибе орнын 
белгілеу, тараптардың келісімі, талаптардың сәйкестігі, келісу критерийлері, 
қажетті құжаттарды рәсімдеу, есептілік және ең үлкен мәселе – бірыңғай 
цифрлық автоматтандырылған кеңістіктің болмауы. Бұл барлық рутиналық 
жұмысты қолмен орындауға және әртүрлі инстанциялардағы көптеген 
әкімшілік рәсімдерден өтуге мәжбүрлейді.  

Осы жұмыстың мақсаты – студенттердің өндірістік тәжірибесін 
ұйымдастыру процесін цифрлық құжат айналымын енгізу және заманауи 
цифрлық технологияларды пайдалану арқылы автоматтандыруға бағытталған 
инновациялық жүйені зерттеу және әзірлеу. Тиімділікті арттыру үшін 
заманауи технологиялар қолданылып, процесті үйлестіру мен басқаруды 
жақсартуға бағытталған оңтайландыру алгоритмдері мен модельдері 
әзірленді. Жасалған жүйе жоғары сенімділік, қауіпсіздік талаптарына сәйкес 
келеді және заманауи ІТ-технологиялармен интеграциялануға қабілетті, 
бұл оқу процесінің тиімділігін арттыруға және серіктес ұйымдармен өзара 
әрекеттестікті күшейтуге ықпал етеді.

Түйін сөздер: цифрландыру, автоматтандыру, сапаны арттыру, қосымша, 
электрондық құжат айналымы, қауіпсіздік.
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Аннотация. Организация производственной практики студентов в 
процессе обучения является ключевым элементом подготовки специалистов, 
особенно сфера IT требует особый подход. Обычно вузы сотрудничают с 
компаниями-партнерами для создания совместных решений, что предполагает 
предоставление материальных и образовательных ресурсов, подбор 
квалифицированных кадров и обмен опытом. Несмотря на отлаженную 
работу вузов и их партнеров, существуют большое количество неудобств и 
нерешенных задач согласования при прохождении производственной практики: 
определение места обучающимся, согласование сторон, соответствие 
требований, критерии согласования, оформление необходимых документов, 
отчетность и самая большая проблема — отсутствие единого цифрового 
автоматизированного пространства, что вынуждает выполнять всю рутинную 
работу вручную и проходить через многочисленные административные этапы 
и согласования в различных инстанциях.

Целью данной работы является исследование и разработка инновационной 
системы, направленной на внедрение цифрового документооборота и 
автоматизацию процесса организации производственной практики студентов 
с использованием современных цифровых технологий. При реализации для 
повышения эффективности были применены современные технологии, а 
также разработаны оптимизационные алгоритмы и модели, направленные 
на улучшение координации и управления процессом. Создаваемая система 
соответствует высоким требованиям отказоустойчивости, безопасности и 
интеграции с актуальными IT-технологиями, что способствует повышению 
эффективности учебного процесса и усилению взаимодействия с 
организациями-партнерами.

Ключевые слова: цифровизация, автоматизация, повышение качества, 
приложение, электронный документооборот, безопасность. 

Introduction. The interaction between students and employers and the active 
development of digital platforms for more efficient internship organization seems 
quite natural. Rapidly growing solutions in this area offer broad opportunities. One 
such direction today is the modernization and digitalization of business processes 
in education, which must meet the requirements for security, scalability, and fault 
tolerance of information systems, given the growing volume of information and 
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big data. One area that has not yet been fully realized in business processes is the 
digitalization of the student industrial practice process in various organizations, 
particularly for specialized fields. Workplace training is a crucial foundation for 
competency development during university studies, strengthening the connection 
between theoretical knowledge and real-world practice at enterprises. However, 
sometimes internships do not fully provide opportunities to develop practical 
skills, and the tasks assigned to interns are only indirectly related to their future 
profession, often involving routine, low-skilled operations. The success of an 
internship depends on many factors, one of which is finding a potential internship 
placement. Typically, universities provide students with a list of companies 
where they can complete their industrial practice, or the students find a placement 
independently. Both of these processes are done offline, taking up a lot of time 
for all three parties involved. The need for an information system that provides 
students with internship placement opportunities arises from the aforementioned 
issues, as well as several technical factors: the ability to process structured and 
unstructured big data, data protection, decision-making, document management, 
and the cost of services (Balakayeva, et al, 2022). Universities are obligated 
to take responsibility for organizing student internships in their own interest, 
ensuring a model of partnership between the university, students, and employers. 
The “connection of parties” through online platforms provides an opportunity for 
communication and interaction between these parties starting from the early stages 
of the internship, offering significant advantages. To enhance the efficiency of 
digital interaction between students and employers, there are many foreign analogs. 
There are a large number of such platforms, each with its own set of qualitative 
characteristics, advantages, and limitations. These systems are widely used in many 
countries, including the United States, European Union countries, and others. The 
issues related to adjusting the actions of managers of industrial practice, organizing 
internships, and communication platforms are discussed in (Daugherty, 2011). The 
problems related to finding and completing industrial practice by students are more 
broadly covered in (Alpert, et al, 2009). 

Some of the most well-known platforms for student internships include 
Handshake, Riipen, Parker Dewey, and Virtual Internships. However, these solutions 
are not entirely suitable for domestic universities or have a number of drawbacks 
or compatibility issues with our conditions and laws. Another important reason 
for creating a custom platform is the internal labor market. For example, using 
external platforms might negatively impact the retention of young professionals. 
One such platform is Handshake, which is widely used in the United States to 
connect students with potential employers. It offers extensive opportunities for 
job and internship searches and is integrated with many university career services 
(TechCrunch). The Riipen platform specializes in experiential learning by 
integrating real-world projects into university courses. Employers post projects that 
students can work on as part of their coursework, gaining practical experience while 
studying (Faggiani, et al, 2018). Parker Dewey offers “micro-internships” — short-
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term, paid professional assignments that help students gain valuable experience 
and build a work portfolio, while also allowing employers to complete specific 
tasks (TechCrunch). Virtual Internships provides remote internships in various 
fields and locations. It guarantees placement and offers flexible start dates and 
internship durations, making it accessible to a wide range of students, regardless of 
their location (Waddill, 2023). It is worth noting that in (Molodchik, et al, 2020), 
it was determined that platforms specialized in specific industries or fields are the 
most effective. 

Despite the large number of internship platforms, there is still a shortage or even a 
lack of domestic solutions with similar functionality that could provide convenience 
for students, employers, and universities. Moreover, decentralized internship 
search, limited data analysis capabilities, and inefficient interaction among process 
participants remain key issues that could be addressed by implementing more 
effective, intelligent solutions capable of automating and optimizing the internship 
placement process. Such solutions could improve interaction between all participants 
and provide students with the quality experience necessary for a successful start in 
their profession. The absence of an electronic document management system may 
mean that participants need to perform more administrative tasks manually, which 
can slow down the process of signing and validating the necessary documents 
between students, companies, and universities. Furthermore, most existing 
internship organization solutions do not fully leverage modern technologies, such 
as artificial intelligence and machine learning, to automate the internship selection 
process and personalize recommendations for students, which we see as a potential 
development for the platform.

A brief review of the literature. Researchers emphasize that digitalization 
not only reduces time and administrative costs but also improves the organization 
of educational activities. According to the work of (Balakayeva, et al, 2023), 
automated systems allow for the optimization of tasks such as planning, reporting, 
documentation, and workflow coordination. Learning management systems (LMS) 
demonstrate high effectiveness in supporting students and instructors; however, 
they have limitations in the context of internship organization, where a more 
flexible approach to collaboration with external organizations is required.

Digital document management plays a central role in automating administrative 
processes. Research shows that the implementation of electronic documents 
significantly reduces processing time and costs, increases transparency, and 
enables real-time tracking (Balakayeva, et al, 2023). In the context of organizing 
internships, digital document management can ensure the efficient processing 
of contracts, applications, reports, and other mandatory documents, minimizing 
human error and the risk of information loss. Key technologies in this area include 
electronic signatures, automated document routing systems, and cloud solutions for 
data storage and access.

Platforms such as Handshake, Riipen, Parker Dewey, and Virtual Internships 
have already established themselves as tools for organizing internships and practical 
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programs for students. These platforms automate the processes of searching, 
coordinating, and completing tasks, connecting students with employers and 
providing them with hands-on experience. Research on the use of such platforms in 
the educational environment shows their high demand among students, particularly 
due to access to real-world tasks and the opportunity to work remotely. However, 
each platform has its limitations. For example, Handshake and Parker Dewey focus 
on short-term projects and primarily offer local opportunities, which limits their 
applicability for students seeking international experience. In contrast, Virtual 
Internships emphasizes remote work and offers a wide range of international 
internships, making it more versatile, though less accessible to universities with 
limited resources (Adler, et al, 2021).

The Beam.kz platform is focused on the domestic labor market of the Republic 
of Kazakhstan and currently collaborates with over 80 universities and more than 
5,000 companies in the country. The platform does not have publicly available 
documentation online for viewing its document management system or workflows. 
However, demo versions are provided to educational institutions or corporate 
partners interested in the platform, allowing them to explore its integration 
capabilities with universities and companies (beam.kz, 2024)

Table 1 - Comparison of existing production practice platforms

Beam.kz Handshake Riipen Parker 
Dewey

Virtual 
Internships JobTeaser

Location Kazakhstan
USA, 
Canada, 
Europe

USA, Canada USA Intern-
ational

Europe, 
interna-
tional

Users

university 
students, 
graduates, 
companies

students, 
employers, 
universities

students, 
teachers, 
companies

students, 
employers

students, 
employers

students, 
employers, 
universities

Partner-
ships

more than 80 
universities 
and 5,000 
companies in 
Kazakhstan

universities, 
employers

universities, 
colleges universities companies universities, 

companies

the main 
purpose

job search/
internships, 
resume writing, 
career planning

search for 
internships, 
employment

project 
work with 
companies

short-term 
projects

virtual 
internships

career 
resources, 
vacancies

benefits 
for 
students

free access, 
resume 
creation, 
career fairs, 
job listings, 
digital career 
resources

access to 
vacancies, 
events

work 
experience in 
projects

flexibility, 
payment for 
projects

access 
to global 
internships

user-
friendly 
interface, 
career 
resources
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benefits 
for 
employers

access to the 
candidate data-
base, simplified 
job posting, 
communication 
with education-
al institutions

direct access 
to students

quick access 
to talents

easy hiring 
for micro 
projects

access to 
interna-
tional 
students

interaction 
with univer-
sities, 
branding

the appli-
cation 
process

submission via 
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profile and 
resume 
submission

registration, 
project 
selection

submission 
via the 
website

online 
submission

submission 
via your 
personal 
account

cost

free for 
students, 
possible 
subscription for 
employers

subscription 
for 
employers

variable 
tariffs

payment for 
projects

subscription 
for students 
and 
companies

the platform 
is paid for 
companies

Unique 
features
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the Kazakh 
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universities

built-in 
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support for 
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projects

payment for 
micro-tasks

fully virtual 
work

integration 
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educational 
programs

The main 
advan-
tages

a local platform 
available free 
of charge for 
students; em-
phasis on co-
operation with 
universities and 
companies in 
Kazakhstan

ease of use, 
student 
support

learning 
opportunities

low time 
costs global reach

strong 
connection 
with 
universities

integ-
ration - university 

systems
learning 
platforms - - university 

platforms

limita-
tions

international 
accessibility; 
focused on the 
Kazakh market

not all 
employers 
can use

projects 
require 
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limited in 
time

fewer 
choice of 
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limited in 
the USA

electronic 
document 
mana-
gement

- - - partly partly -

technical 
solutions

web platform, 
mobile 
application

mobile 
applications, 
website

web 
application

web 
platform

virtual 
interfaces

web appli-
cation, inte-
gration with 
universities

Despite the large number of practice platforms, there is still a lack or even lack 
of domestic solutions with similar functionality that could provide convenience 
to students, employers and universities. In addition, the decentralized search for 
internships, limited data analysis capabilities, and inefficient interaction of process 
participants are the main problems that can be solved by implementing more 
efficient, intelligent solutions that can automate and optimize the internship selection 
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process, improving interaction between all participants and providing students 
with the quality experience necessary for a successful start in the profession. Data 
security is also an important task (Mambetov, et al, 2022).

Modern optimization algorithms and artificial intelligence technologies are 
increasingly being used to improve efficiency. For example, (Uskinbaeva, et al, 
2018) efficiently determine placement based on skills and qualifications, with the 
ability to match various requirements. The study highlights the potential of machine 
learning methods, which can be used to predict a student’s success at a particular 
company based on their academic and personal data. Such approaches contribute 
not only to the optimization of the process but also to increasing the satisfaction 
levels of both students and employers.

Despite the advantages of digitalization, significant barriers remain on the path 
to fully automating the internship organization process. One of the main issues is 
the lack of a unified digital platform that would connect educational institutions, 
companies, and students. In addition, many organizations face challenges in 
integrating digital solutions into existing educational management systems. Other 
critical aspects include data security and infrastructure reliability, especially in the 
case of international internships (Ma, et al, 2022).

Modern research shows that automation and digitalization of practice 
organization processes will develop along with the improvement of data processing 
technologies, artificial intelligence and cloud solutions. It is expected that the 
future of such systems will be associated with the creation of platforms capable of 
adapting to the needs of each participant — university, company and student. The 
introduction of a unified automated system for managing practices can significantly 
reduce the administrative burden and improve the quality of training in practice.

Methods and materials. Based on the identified needs, the system architecture 
was developed. The visual representation of the interaction between the main 
participants is as follows (Figure 1):

  
Figure 1. Presentation of the interaction “university - students - employers”
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The users, who are the subjects interacting with the system in the document flow 
space, are shown below in diagram (2-figure):
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Figure 2. Client-server

The client side is the interface that users interact with: students, teachers, and 
companies. Users send requests to the server to submit applications, check the 
status of documents, sign reports, and so on.

The server side (API, business logic) processes client requests, manages 
application logic, processes data, and performs operations. It includes various 
services for handling incoming data and interacting with multiple servers and the 
database. The server side can be divided into multiple servers to distribute the load 
and improve fault tolerance. These servers perform different functions, such as 
processing applications, managing document flow, and logging. The server side 
hosts several physical or virtual servers that distribute the load and process data 
using a load balancer (Zhanuzakov, et al, 2024). The servers process requests from 
the client and interact with the database through an API.

The database (DB) stores all system data: information about users, applications, 
contracts, reports, and documents. The servers interact with the database via the 
SQL API for reading and writing data (saving reports, signed documents, application 
statuses). (Dayneko, et al, 2021). During the design, the experience of an educational 
resource with modeling was also considered of no small importance (Gubsky, et 
al, 2020).  Systems design involves the determination of interdependent variables 
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and the precedence ordering for the tasks of determining these variables involves 
circuits. Circuits require planning decisions about how to iterate and where to use 
estimates. Conventional planning techniques, such as critical path, do not deal with 
these problems (Steward 1981). 

The users who are entities and interact with the system within the document 
management space are shown in the diagram below (Figure 3).

Figure 3. Diagram of the interaction of subjects with documents

Based on the identified requirements, the system architecture was developed, 
including several key modules:

1.	User Registration and Authentication Module – ensures secure access for 
students, teachers, and employers.

2.	Document Management Module – automates the processes of creating, 
processing, and storing documents, such as applications, reports, and contracts.

3.	Internship Search and Recommendation Module – allows students to 
easily find suitable vacancies and provides employers with tools to post internship 
listings.

4.	Reporting and Analytics Module – enables users to generate reports on 
internship progress and track statistics on performance and satisfaction.
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are used, ensuring the system’s fault tolerance. All data is stored in the database, managed through the SQL 
API, where information about users, documents, and applications is saved and updated. This architecture 
enables efficient processing and storage of information on applications, documents, and user interactions. 

Results and Discussion. Based on the developed architecture and implemented modules, the 
document management automation system for organizing student internships has demonstrated significant 
improvements in document workflow optimization. The system has automated the process of creating, 

Figure 4. The modules of the system architecture

The interaction mechanism works as follows: the client side sends requests to 
the server, which processes these requests using business logic. The server side 
receives the request, analyzes it, and determines which operations need to be 
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performed (such as retrieving data from the database, executing an optimization 
algorithm, or sending a response back to the client). Servers handle operations in 
parallel if multiple servers are used, ensuring the system’s fault tolerance. All data 
is stored in the database, managed through the SQL API, where information about 
users, documents, and applications is saved and updated. This architecture enables 
efficient processing and storage of information on applications, documents, and 
user interactions.

Results and Discussion. Based on the developed architecture and implemented 
modules, the document management automation system for organizing student 
internships has demonstrated significant improvements in document workflow 
optimization. The system has automated the process of creating, approving, and 
signing documents (such as contracts, diaries, and reports) between the university, 
the company, and the student. The use of the document management module will 
reduce the time required for document processing by 30–40%, also decreasing 
the number of errors and delays typical of manual processing. Thus, the platform 
will eliminate the need for in-person visits to various departments for document 
submission and approval, increasing convenience for users.

The system also aims to enhance interaction between students and employers 
through the internship search module, providing students with access to current 
vacancies and optimizing the process of choosing an internship location. 
Companies will be able to directly post their vacancies, receive responses from 
interested students, and track the status of documents. This significantly speeds 
up the internship matching process, enabling both parties to find each other more 
quickly.

Analytics and Reporting: The implementation of the reporting and analytics 
module has provided university administration and employers with the ability to 
track statistics on internship completion, student performance, and satisfaction with 
the program. This enables analysis of the effectiveness of partnerships and student 
satisfaction. As a result, the analytics data helps improve the quality of internship 
programs and allows for adjustments based on feedback.

Security and Fault Tolerance: The system was developed with security 
requirements in mind, including an authentication and access control mechanism. 
System testing demonstrated high fault tolerance: the architecture’s resilience 
ensured uninterrupted operation even with a large number of users, increasing user 
trust in the platform.

Limitations and Areas for Improvement: However, testing also revealed 
some limitations. For instance, integration with existing university and company 
information systems is needed to further streamline document workflows. Future 
plans include adding features for more detailed tracking of student progress and a 
module for evaluating their skills during the internship.

Overall, the implementation results confirm the effectiveness of the proposed 
architecture, which not only simplifies document management but also improves 
the quality of interaction between universities, students, and employers.
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Conclusion. The developed system for automating the student internship process 
has proven effective in managing document workflows, optimizing interactions 
between students, universities, and employers, and providing reliable analytics 
and reporting. Process automation significantly reduces document processing time, 
enhances convenience for students and companies, and improves the quality of 
interaction among participants. The implementation of a secure architecture and 
integration of modern technologies has helped create a flexible and fault-tolerant 
platform ready for future expansion.

However, there are opportunities for further improvement: integration with 
other information systems, expanded functionality for assessing students’ skills, 
and enhanced mechanisms for tracking their progress. This work confirms that 
automating the internship process with digital technologies not only simplifies 
document management but also significantly enhances the quality of the educational 
process and interactions with partner organizations.

Литература
Balakayeva G.T., Ezhichelvan P., & Tursynkozha M.K. (2022). Analysis, research and 

development of an innovative` enterprise digitalization system for remote work. International Journal 
of Mathematics and Physics, 13(1), 19-29. https://doi.org/10.26577/ijmph.2022.v13.i1.02 (in English)

Daugherty E.L. (2011). The public relations internship experience: A comparison of student and 
site supervisor perspectives. Public Relations Review, 37(5), 470-477. http://dx.doi.org/10.1016/j.
pubrev.2011.09.010 (in English)

F. Alpert, J. Heaney, K-A. L. Kuhn, Internships in Marketing: Goals, Structures and Assessment 
– Student, company and academic perspectives, Australasian Marketing Journal (AMJ) Volume 17, 
Issue 1, May 2009, Pages 36-45. http://dx.doi.org/10.1016/j.ausmj.2009.01.003 (in English)

Faggiani, K. S., Dafnis, B., & Kwan, M. (2018, September). Experiential learning in an online 
IT program: A case study of third-party capstone project sourcing. In Proceedings of the 19th Annual 
SIG Conference on Information Technology Education (pp. 72-77) (in English)

Waddill D. (2023). Applied learning strategy using technology to connect higher education 
students with workplace opportunities. ICERI2023 Proceedings, 7187-7187. https://doi.org/10.21125/
iceri.2023.1786 (in English)

Molodchik N., Ostapenko G., & Nagibina N. (2020, March). Internship platforms for work-based 
learning. In “New Silk Road: Business Cooperation and Prospective of Economic Development” 
(NSRBCPED 2019) (pp. 276-280). Atlantis Press. (in English)

Balakayeva G.T., Nurlybayeva K.K., & Zhanuzakov M.B. (2023). Development of Software 
Complex for Digitalization of Enterprise Activities. International Journal of Electrical and Computer 
Engineering, 17(12), 323-326. (in English)

Balakayeva G., Ezhilchelvan P., Makashev Y., Phillips C., Darkenbayev D., & Nurlybayeva K. 
(2023). Digitalization of enterprise with ensuring stability and reliability. Informatyka, Automatyka, 
Pomiary W Gospodarce I Ochronie Środowiska, 13(1), 54-57. https://doi.org/10.35784/iapgos.3295 
(in English) 

Adler M.H., & Teten D. (2021). To University and Beyond: Launch Your Career in High Gear. 
John Wiley & Sons. (in English)

Beam - это платформа для построения карьеры и трудоустройства (2024) [Электронный 
ресурс] (дата обращения 12/12/2024) URL: https://beam.kz/ (in Russian)  

Мамбетов С., Бегимбаева Е., Джолдасбаев С., Куламбаев Б., & Казбекова Г.  (2022). О 
мониторинге угроз и уязвимостей информационной системы. Известия НАН РК. Серия 
физико-математическая, (4), 68–80.  https://doi.org/10.32014/2022.2518-1726.157 (in Russian)

Uskinbaeva R.K., & Chinibaeva T.T. (2018). Algorithm for the construction of an ontology in the 



183

ISSN 1991-346X                                                                                             1. 2025

field of scientific knowledge. Vestnik Kazakhstanskoy akademii transporta i kommunikatsiy im. M. 
Tynyshpayeva, (4), 259-266. (in English)

Ma Y., & Li B. (2022). Effect of digitalization on knowledge transfer from universities to 
enterprises: Evidence from postdoctoral workstation of Chinese enterprises. Technology in Society, 
71, 102102. https://doi.org/10.1016/j.techsoc.2022.102102 (in English)

Zhanuzakov M., and Balakayeva G. 2024. Comparative study of load balancing algorithms 
for ensuring reliability in corporate information systems. Bulletin of KazNPU named after Abay. 
Series: Physical and Mathematical Sciences. 87, 3 (Sep. 2024). DOI: https://doi.org/10.51889/2959-
5894.2024.87.3.012. (in English)

Дайнеко Е.А., Айтмагамбетов А.З., Кулакаева А.Е., Цой Д.Д., Кожахметова Б.А., Ипалакова 
М.Т., & Сейтнұр А.М. (2021). РАЗРАБОТКА ВИРТУАЛЬНЫХ ЛАБОРАТОРНЫХ РАБОТ ДЛЯ 
ИЗУЧЕНИЯ РАДИОТЕХНИЧЕСКИХ ДИСЦИПЛИН. Вестник ВКТУ им. Д. Серикбаева, (2), 
70-78. https://storage.ektu.kz/nextcloud/index.php/s/EPeQKLqecFm8m7c (in Russian) 

Gubsky D.S., Dayneko E.A., Ivanova I.N., Ipalakova M.T., Kleshchenkov A.B., & Tsoy 
D.D. (2020). Creation of Virtual Platforms for Physical Education. Microwave Engineering and 
Telecommunication Technologies, (1-2), 21-22. (in English)

Steward D.V. (1981). The design structure system: A method for managing the design of complex 
systems.  IEEE transactions on Engineering Management, (3), 71-74. http://dx.doi.org/10.1109/
TEM.1981.6448589 (in English)

References
Balakayeva G.T., Ezhichelvan P., & Tursynkozha M.K. (2022). Analysis, research and 

development of an innovative` enterprise digitalization system for remote work. International Journal 
of Mathematics and Physics, 13(1), 19-29. https://doi.org/10.26577/ijmph.2022.v13.i1.02 (in English)

Daugherty E.L. (2011). The public relations internship experience: A comparison of student and 
site supervisor perspectives. Public Relations Review, 37(5), 470-477. http://dx.doi.org/10.1016/j.
pubrev.2011.09.010 (in English)

F. Alpert, J. Heaney, K-A. L. Kuhn, Internships in Marketing: Goals, Structures and Assessment 
– Student, company and academic perspectives, Australasian Marketing Journal (AMJ) Volume 17, 
Issue 1, May 2009, Pages 36-45. http://dx.doi.org/10.1016/j.ausmj.2009.01.003 (in English)

Faggiani K. S., Dafnis B., & Kwan M. (2018, September). Experiential learning in an online IT 
program: A case study of third-party capstone project sourcing. In Proceedings of the 19th Annual 
SIG Conference on Information Technology Education (pp. 72-77) (in English)

Waddill D. (2023). Applied learning strategy using technology to connect higher education 
students with workplace opportunities. ICERI2023 Proceedings, 7187-7187. https://doi.org/10.21125/
iceri.2023.1786 (in English)

Molodchik N., Ostapenko G., & Nagibina N. (2020, March). Internship platforms for work-based 
learning. In “New Silk Road: Business Cooperation and Prospective of Economic Development” 
(NSRBCPED 2019) (pp. 276-280). Atlantis Press. (in English)

Balakayeva G.T., Nurlybayeva K.K., & Zhanuzakov M.B. (2023). Development of Software 
Complex for Digitalization of Enterprise Activities. International Journal of Electrical and Computer 
Engineering, 17(12), 323-326. (in English)

Balakayeva G., Ezhilchelvan P., Makashev Y., Phillips C., Darkenbayev D., & Nurlybayeva K. 
(2023). Digitalization of enterprise with ensuring stability and reliability. Informatyka, Automatyka, 
Pomiary W Gospodarce I Ochronie Środowiska, 13(1), 54-57. https://doi.org/10.35784/iapgos.3295 
(in English)

Adler M.H., & Teten D. (2021). To University and Beyond: Launch Your Career in High Gear. 
John Wiley & Sons. (in English)

Beam - jeto platforma dlja postroenija kar’ery i trudoustrojstva (2024) [Jelektronnyj resurs] (data 
obrashhenija 12/12/2024) [Beam is a career building and employment platform (Date of request 
12/12/2024)] URL: https://beam.kz/ (in Russian)  

Mambetov S., Begimbaeva E., Dzholdasbaev S., Kulambaev B., & Kazbekova G.  (2022). O 



184

N E W S  of  the National Academy of  Sciences of  the  Republic  of  Kazakhstan

monitoringe ugroz i ujazvimostej informacionnoj sistemy [About monitoring threats and vulnerabilities 
of the information system]. Izvestija NAN RK. Serija fiziko-matematicheskaja, (4), 68–80. https://
doi.org/10.32014/2022.2518-1726.157 (in Russian) 

Uskinbaeva R.K., & Chinibaeva T.T. (2018). Algorithm for the construction of an ontology in the 
field of scientific knowledge. Vestnik Kazakhstanskoy akademii transporta i kommunikatsiy im. M. 
Tynyshpayeva, (4), 259-266. (in English)

Ma Y., & Li B. (2022). Effect of digitalization on knowledge transfer from universities to 
enterprises: Evidence from postdoctoral workstation of Chinese enterprises. Technology in Society, 
71, 102102. https://doi.org/10.1016/j.techsoc.2022.102102 (in English)

Zhanuzakov M., and Balakayeva G. 2024. Comparative study of load balancing algorithms 
for ensuring reliability in corporate information systems. Bulletin of KazNPU named after Abay. 
Series: Physical and Mathematical Sciences. 87, 3 (Sep. 2024). DOI: https://doi.org/10.51889/2959-
5894.2024.87.3.012. (in English)

Dajneko E.A., Ajtmagambetov A.Z., Kulakaeva A.E., Coj D.D., Kozhahmetova B.A., 
Ipalakova M.T., & Sejtnұr A.M. (2021). Razrabotka virtual’’nyh laboratornyh rabot dlja izuchenija 
radiotehnicheskih disciplin [Development of virtual laboratory work for the study of radio engineering 
disciplines]. Vestnik VKTU im. D. Serikbaeva, (2), 70-78. https://storage.ektu.kz/nextcloud/index.
php/s/EPeQKLqecFm8m7c (in Russian)  

Gubsky D.S., Dayneko E.A., Ivanova I.N., Ipalakova M.T., Kleshchenkov A.B., & Tsoy 
D.D. (2020). Creation of Virtual Platforms for Physical Education. Microwave Engineering and 
Telecommunication Technologies, (1-2), 21-22. (in English)

Steward D.V. (1981). The design structure system: A method for managing the design of complex 
systems.  IEEE transactions on Engineering Management, (3), 71-74. http://dx.doi.org/10.1109/
TEM.1981.6448589 (in English)



297

ISSN 1991-346X                                                                                             1. 2025

CONTENTS

INFORMATION AND COMMUNICATION TECHNOLOGIES

A.Abdiraman, L.Aldasheva, A.Zakirova, B.Mukhametzhanova, I.Orman
GLOBAL ANALYSIS OF MOBILE BROADBAND NETWORK 
PERFORMANCE: INSIGHTS INTO 5G DEPLOYMENT AND FUTURE 
6G CHALLENGES..................................................................................................5

R. Abdualiyeva, L. Smagulova, A. Yelepbergenova
THE EFFECTIVENESS OF USING CHATGPT IN PROGRAMMING.............17

A.B. Aben, N.M. Zhunissov, G.N. Kazbekova, A.N. Amanov, 
A.A. Abibullayeva
DEEPFAKE ARTIFICIAL VOICE DETECTION. COMPARISON OF THE 
EFFECTIVENESS OF THE LSTM AND CNN MODELS..................................32

A.A. Aitkazina, N.O. Zhumazhan
DEVELOPMENT OF A BIOTECHNICAL SYSTEM FOR LASER 
TREATMENT OF SUNFLOWER SEEDS...........................................................49

G. Aksholak, A. Bedelbayev, R. Magazov
SECURING KUBERNETES: AN ANALYSIS OF VULNERABILITIES, 
TOOLS, AND FUTURE DIRECTIONS...............................................................66

A.T. Akynbekova, A.A. Mukhanova, Salah Al-Majeed, A.G. Altayeva
PROBLEMS OF IMPLEMENTATION OF FUZZY MODELS OF DECISION 
MAKING IN SOCIAL PROCESSES....................................................................78

K.M. Aldabergenova, M.A. Kantureyeva, A.B. Kassekeyeva, A. Akhmetova, 
T.N. Esikova
FEATURES AND PROSPECTS FOR THE USE OF DIGITAL PLATFORMS 
AND INTERNET MARKETING IN THE DEVELOPMENT 
OF AGRICULTURAL PRODUCTION................................................................93

А. Yerimbetova, M. Sambetbayeva,  E. Daiyrbayeva, B. Sakenov, 
U. Berzhanova
CREATING A MODEL FOR RECOGNIZING THE KAZAKH SIGN 
LANGUAGE USING THE DEEP LEARNING METHOD...............................108

A.N. Zhidebayeva, S.T. Akhmetova, A.O. Aliyeva, B.O. Tastanbekova, 
G.S. Shaimerdenova
REVIEW OF DETECTION AND PREVENTION OF OFFENSIVE 
LANGUAGE VIA SOCIAL MEDIA DATA MINING........................................124



298

N E W S  of  the National Academy of  Sciences of  the  Republic  of  Kazakhstan

K.S. Ivanov, D.T. Tulekenova
ENSURING THE DETERMINABILITY OF MOTION OF AN ADAPTIVE 
SPACECRAFT DRIVE BY INTRODUCING AN ADDITIONAL VELOCITY
CONSTRAINT FORCE......................................................................................136

М.N. Kalimoldayev, Z.D. Оrmansha, K.B. Begalieva, А.S. Аinagulova, 
А.О. Аukenova
A BLOCKCHAIN MODEL FOR AGRICULTURAL PRODUCT TRACKING 
THAT SUPPORTS FEDERAL TRAINING........................................................151

I. Massyrova, O. Joldasbayev, S. Joldasbayev, A. Bolysbek, S. Mambetov
AUTOMATION OF THE SYSTEM FOR INDUSTRIAL PRACTICE AND 
INTERNSHIPS FOR STUDENTS IN ORGANIZATIONS OUTSIDE 
OF THE UNIVERSITY........................................................................................168

А.B. Mimenbayeva, G.O. Issakova, G.K. Bekmagambetova, A.B. Aruova, 
E.K. Darikulova
DEVELOPMENT OF DEEP LEARNING MODELS FOR FIRE 
SOURCES PREDICTION................................................................................185

K. Momynzhanova, S.Pavlov, Sh. Zhumagulova
MATHEMATICAL MODELS AND PRACTICAL IMPLEMENTATION 
OF AN OPTICAL-ELECTRONIC EXPERT SYSTEM FOR GLAUCOMA 
DETECTION.......................................................................................................202

B.O. Mukhametzhanova, L.N. Kulbaeva, Z.B. Saimanova, E.K. Seipisheva,  
B.M. Sadanova
OPTIMIZATION AND INTEGRATION OF DOCKER TECHNOLOGY 
IN MODERN INFORMATION SYSTEMS.......................................................218

A.R. Orazayeva, J.A. Tussupov, A.K. Shaikhanova, G.B. Bekeshova, 
A.D. Galymova
FUZZY EXPERT SYSTEM FOR ASSESSING DYNAMIC CHANGES
IN BIOMEDICAL IMAGES OF BREAST CANCER TUMORS......................227

D. Oralbekova, O. Mamyrbayev, A. Akhmediyarova, D. Kassymova
USING KAZAKH NER DATASETS FOR MULTICLASS CLASSIFICATION 
IN THE LEGAL DOMAIN: A COMPARATIVE STUDY OF BERT, GPT,
AND LSTM MODELS........................................................................................242

A. Ospanov, A.J. Pedro, T. Turymbetov, K. Dyussekeyev, A. Zhumadillayeva
ADVANCEMENTS IN ERP SYSTEMS THROUGH EMERGING 



299

ISSN 1991-346X                                                                                             1. 2025

TECHNOLOGIES, MACHINE LEARNING AND HYBRID OPTIMIZATION 
TECHNIQUES....................................................................................................259

K. Rabbany, A. Bekarystankyzy, A. Shoiynbek, D. Kuanyshbay, 
A. Mukhametzhanov
DETECTION OF SUICIDAL TENDENCIES IN REDDIT POSTS 
USING MACHINE LEARNING........................................................................270

A. Taukenova
PERSONALIZED ARCHITECTURE: CREATING UNIQUE SPACES 
WITH DIGITAL TECHNOLOGIES...................................................................283



300

N E W S  of  the National Academy of  Sciences of  the  Republic  of  Kazakhstan

МАЗМҰНЫ

АҚПАРАТТЫҚ-КОММУНИКАЦИЯЛЫҚ 
ТЕХНОЛОГИЯЛАР

Ә. Әбдіраман, Л. Алдашева, А. Закирова, Б. Мухаметжанова, И. Орман
МОБИЛЬДІ КЕН ЖОЛАҚТЫ ЖЕЛІЛЕРДІҢ ТИІМДІЛІГІНІҢ 
ЖАҺАНДЫҚ ТАЛДАУ: 5G ЕНГІЗУ ЖӘНЕ 6G БОЛАШАҚ 
МӘСЕЛЕЛЕРІ........................................................................................................5

Р.Е. Абдуалиева, Л.А. Смагулова, А.У. Елепбергенова
БАҒДАРЛАМАЛАУДА CHATGPT ҚОЛДАНУ ТИІМДІЛІГІ.........................17

А.Б. Абен, Н.М. Жунисов, Г.Н. Казбекова, А.Н. Аманов, 
А.А. Абибуллаева
DEEPFAKE ЖАСАНДЫ ДАУЫСТЫ АНЫҚТАУ. LSTM ЖӘНЕ CNN 
МОДЕЛЬДЕРІНІҢ ТИІМДІЛІГІ САЛЫСТЫРУ...............................................32

Ә.А. Айтқазина, Н.Ө. Жұмажан
КҮНБАҒЫС ТҰҚЫМДАРЫН ЛАЗЕРМЕН ӨҢДЕУГЕ АРНАЛҒАН  
БИОТЕХНИКАЛЫҚ ЖҮЙЕНІ ДАМЫТУ........................................................49

Г.И. Ақшолақ, А.А. Бедельбаев, Р.С. Мағазов
KUBERNETES-ТІ ҚОРҒАУ: ОСАЛДЫҚТАРДЫ, ҚҰРАЛДАРДЫ ЖӘНЕ 
БОЛАШАҚ БАҒЫТТАРДЫ ТАЛДАУ...............................................................66

А.Т. Ақынбекова, А.А. Муханова, Salah Al-Majeed, Г.С. Алтаева 

ӘЛЕУМЕТТІК ПРОЦЕСТЕРДЕ ШЕШІМДЕР ҚАБЫЛДАУДЫҢ БҰЛДЫР 
МОДЕЛЬДЕРІН ЕНГІЗУ МӘСЕЛЕЛЕРІ...........................................................78

К.М. Алдабергенова, М.А. Кантуреева, А.Б. Касекеева, А.Ж. Ахметова, 
Т.Н. Есикова 
АУЫЛ ШАРУАШЫЛЫҒЫ ӨНДІРІСІН ДАМЫТУДА ЦИФРЛЫҚ 
ПЛАТФОРМАЛАР МЕН ИНТЕРНЕТ-МАРКЕТИНГТІ ҚОЛДАНУДЫҢ 
ЕРЕКШЕЛІКТЕРІ МЕН ПЕРСПЕКТИВАЛАРЫ.............................................93

А.С. Еримбетова, М.А. Сәмбетбаева,  Э.Н. Дайырбаева, Б.Е. Сәкенов, 
У.Г. Бержанова
ТЕРЕҢ ОҚЫТУ ӘДІСІН ҚОЛДАНУ АРҚЫЛЫ ҚАЗАҚ ЫМ ТІЛІН 
ТАНУҒА АРНАЛҒАН МОДЕЛЬ ҚҰРУ..........................................................108



301

ISSN 1991-346X                                                                                             1. 2025

A.Н. Жидебаева, С.T. Ахметова, A.O. Aлиева, Б.O. Taстанбекова, 
Г.С. Шаймерденова
ӘЛЕУМЕТТІК ЖЕЛІЛЕРДЕН DATA MINING АРҚЫЛЫ БЕЙӘДЕП 
СӨЗДЕРДІ АНЫҚТАУ ЖӘНЕ АЛДЫН АЛУҒА ШОЛУ...............................124

К.С. Иванов, Д.Т. Тулекенова 
ЖЫЛДАМДЫҚ БАЙЛАНЫСЫНЫҢ ҚОСЫМША КҮШІН ЕНГІЗУ 
АРҚЫЛЫ ҒАРЫШ АППАРАТЫНЫҢ БЕЙІМДЕЛГЕН ЖЕТЕК 
ҚОЗҒАЛЫСЫНЫҢ АЙҚЫНДЫЛЫҒЫН ҚАМТАМАСЫЗ ЕТУ................136

М.Н. Калимолдаев, З.Д. Орманша, К.Б. Бегалиева, А.С. Айнагулова, 
А.О. Аукенова 
ФЕДЕРАТИВТІ ОҚЫТУДЫ ҚОЛДАЙТЫН АУЫЛШАРУАШЫЛЫҚ 
ӨНІМДЕРІН БАҚЫЛАУҒА АРНАЛҒАН БЛОКЧЕЙН МОДЕЛІ.................151

И. Масырова, О.К. Джолдасбаев, С.К. Джолдасбаев, А. Болысбек, 
С.Т. Мамбетов 
УНИВЕРСИТЕТТЕН ТЫС ҰЙЫМДАРДА СТУДЕНТТЕРДІҢ 
ӨНДІРІСТІК ПРАКТИКАСЫ МЕН ТАҒЫЛЫМДАМАСЫН 
АВТОМАТТАНДЫРУ ЖҮЙЕСІ......................................................................168

А.Б. Мименбаева, Г.О. Исакова, Г.К. Бекмагамбетова,  Ә.Б. Аруова, 
Е.Қ. Дәріқұлова
ӨРТ КӨЗДЕРІН БОЛЖАУ ҮШІН ТЕРЕҢ ОҚЫТУ МОДЕЛЬДЕРІН 
ӘЗІРЛЕУ..............................................................................................................185

К.Р. Момынжанова, С.В. Павлов, Ш.П. Жұмағұлова, М.Т. Тұңғышбаев
ГЛАУКОМАНЫ АНЫҚТАУҒА АРНАЛҒАН ОПТИКАЛЫҚ-
ЭЛЕКТРОНДЫҚ САРАПТАМАЛЫҚ ЖҮЙЕНІҢ МАТЕМАТИКАЛЫҚ 
МОДЕЛЬДЕРІ МЕН ПРАКТИКАЛЫҚ ІСКЕ АСЫРЫЛУЫ.........................202

Б.О. Мухаметжанова, Л.Н. Кулбаева, З.Б. Сайманова, Э.К. Сейпишева,  
Б.М. Саданова
ЗАМАНАУИ АҚПАРАТТЫҚ ЖҮЙЕЛЕРДЕГІ DOCKER 
ТЕХНОЛОГИЯСЫН  ОҢТАЙЛАНДЫРУ ЖӘНЕ ИНТЕГРАЦИЯЛАУ.......218

А.Р. Оразаева, Д.А. Тусупов, А.К. Шайханова, Г.Б. Бекешова, 
Ә.Д. Ғалымова 
СҮТ БЕЗІ ҚАТЕРЛІ ІСІГІ КЕЗІНДЕ БИОМЕДИЦИНАЛЫҚ 
КЕСКІНДЕРІНДЕГІ ДИНАМИКАЛЫҚ ӨЗГЕРІСТЕРДІ БАҒАЛАУҒА 
АРНАЛҒАН АНЫҚ ЕМЕС САРАПТАМА ЖҮЙЕСІ.....................................227



302

N E W S  of  the National Academy of  Sciences of  the  Republic  of  Kazakhstan

Д. Оралбекова, О. Мамырбаев, А. Ахмедиярова, Д. Қасымова
ҚАЗАҚ ТІЛІНДЕГІ NER ДЕРЕКТЕР ЖИНАҒЫН ҚҰҚЫҚТЫҚ САЛАДА 
КӨПСАНАТТЫ ЖІКТЕУ ҮШІН ПАЙДАЛАНУ: BERT, GPT ЖӘНЕ 
LSTM МОДЕЛЬДЕРІНІҢ САЛЫСТЫРМАЛЫ ЗЕРТТЕУІ...........................242

А. Оспанов, П. Алонсо-Жорда, Т. Тұрымбетов, К. Дүйсекеев, 
А. Жұмаділлаева 
ERP ЖҮЙЕЛЕРІНІҢ ЖЕТІЛДІРІЛУІ: ЗАМАНАУИ ТЕХНОЛОГИЯЛАР, 
МАШИНАЛЫҚ ОҚЫТУ ЖӘНЕ ГИБРИДТІ ОПТИМИЗАЦИЯ 
ӘДІСТЕРІ...........................................................................................................259

К. Раббани, А. Бекарыстанқызы, Д. Қуанышбай, А. Шойынбек,  
А. Мұхаметжанов
МАШИНАЛЫҚ ОҚЫТУДЫ  ПАЙДАЛАНУ АРҚЫЛЫ REDDIT 
ПОСТТАРЫНДАҒЫ СУИЦИДТІК ТЕНДЕНЦИЯЛАРЫН 
АНЫҚТАУ..........................................................................................................270

Ә. Таукенова
ЖЕКЕЛЕНДІРІЛГЕН АРХИТЕКТУРА: ДИДЖИТАЛ 
ТЕХНОЛОГИЯЛАРМЕН ЕРЕКШЕ КЕҢІСТІКТЕР ЖАРАТУ....................283



303

ISSN 1991-346X                                                                                             1. 2025

СОДЕРЖАНИЕ

ИНФОРМАЦИОННО-КОММУНИКАЦИОННЫЕ
ТЕХНОЛОГИИ

А. Абдираман, Л. Алдашева, А. Закирова, Б. Мухаметжанова, И. Орман
ГЛОБАЛЬНЫЙ АНАЛИЗ ЭФФЕКТИВНОСТИ МОБИЛЬНОЙ 
ШИРОКОПОЛОСНОЙ СЕТИ: ВНЕДРЕНИЕ 5G И БУДУЩИЕ 
ЗАДАЧИ 6G.............................................................................................................5

Р.Е. Абдуалиева, Л.А. Смагулова, А.У. Елепбергенова
ЭФФЕКТИВНОСТЬ ИСПОЛЬЗОВАНИЯ CHATGPT 
В ПРОГРАММИРОВАНИИ…….......................................................................17

А.Б. Абен, Н.М. Жунисов, Г.Н. Казбекова, А.Н. Аманов, 
А.А. Абибуллаева
ОБНАРУЖЕНИЕ ИСКУССТВЕННОГО ГОЛОСА DEEPFAKE. 
СРАВНЕНИЕ ЭФФЕКТИВНОСТИ МОДЕЛЕЙ LSTM И CNN……………..32

А.А. Айтказина, Н.О. Жумажан
РАЗРАБОТКА БИОТЕХНИЧЕСКОЙ СИСТЕМЫ ДЛЯ ЛАЗЕРНОЙ 
ОБРАБОТКИ СЕМЯН ПОДСОЛНЕЧНИКА…………….……………………49

Г.И. Акшолак, А.А. Бедельбаев, Р.С. Магазов
ЗАЩИТА KUBERNETES: АНАЛИЗ УЯЗВИМОСТЕЙ, ИНСТРУМЕНТОВ 
И НАПРАВЛЕНИЙ НА БУДУЩЕЕ………......……………………………….66

А.Т. Акынбекова, А.А. Муханова, Salah Al-Majeed, Г.С. Алтаева
ПРОБЛЕМЫ РЕАЛИЗАЦИИ НЕЧЕТКИХ МОДЕЛЕЙ ПРИНЯТИЯ 
РЕШЕНИЙ В СОЦИАЛЬНЫХ ПРОЦЕССАХ………………........………….78

К.М. Алдабергенова, М.А. Кантуреева, А.Б. Касекеева, А.Ж. Ахметова, 
Т.Н. Есикова
ОСОБЕННОСТИ И ПЕРСПЕКТИВЫ ИСПОЛЬЗОВАНИЯ ЦИФРОВЫХ 
ПЛАТФОРМ И ИНТЕРНЕТ-МАРКЕТИНГА В РАЗВИТИИ 
СЕЛЬСКОХОЗЯЙСТВЕННОГО ПРОИЗВОДСТВА…………………….……93

А.С. Еримбетова, М.А. Самбетбаева,  Э.Н. Дайырбаева, Б.Е. Сакенов, 
У.Г. Бержанова
СОЗДАНИЕ МОДЕЛИ ДЛЯ РАСПОЗНАВАНИЯ КАЗАХСКОГО 
ЖЕСТОВОГО ЯЗЫКА С ИСПОЛЬЗОВАНИЕМ МЕТОДА
ГЛУБОКОГО ОБУЧЕНИЯ................................................................................108



304

N E W S  of  the National Academy of  Sciences of  the  Republic  of  Kazakhstan

A.Н. Жидебаева, С.T. Ахметова,  A.O. Aлиева, Б.O. Taстанбекова, 
Г.С. Шаймерденова
ОБЗОР ОБНАРУЖЕНИЯ И ПРЕДОТВРАЩЕНИЯ ОСКОРБИТЕЛЬНОЙ 
ЛЕКСИКИ С ПОМОЩЬЮ DATA MINING В СОЦИАЛЬНЫХ СЕТЯХ.…124

К.С. Иванов, Д.Т. Тулекенова
ОБЕСПЕЧЕНИЕ ОПРЕДЕЛИМОСТИ ДВИЖЕНИЯ АДАПТИВНОГО 
ПРИВОДА КОСМИЧЕСКОГО АППАРАТА С ПОМОЩЬЮ ВВЕДЕНИЯ 
ДОПОЛНИТЕЛЬНОЙ СИЛЫ СКОРОСТНОЙ СВЯЗИ………….......……..136

М.Н. Калимолдаев, З.Д. Орманша, К.Б. Бегалиева, А.С. Айнагулова, 
А.О. Аукенова
БЛОКЧЕЙН-МОДЕЛЬ ДЛЯ ОТСЛЕЖИВАНИЯ 
СЕЛЬСКОХОЗЯЙСТВЕННОЙ ПРОДУКЦИИ  С ПОДДЕРЖКОЙ 
ФЕДЕРАТИВНОГО ОБУЧЕНИЯ…………...............................................…..151

И. Масырова, О.К. Джолдасбаев, С.К. Джолдасбаев, А. Болысбек, 
С.Т. Мамбетов
АВТОМАТИЗАЦИЯ СИСТЕМЫ ДЛЯ ПРОИЗВОДСТВЕННОЙ 
ПРАКТИКИ И СТАЖИРОВКИ СТУДЕНТОВ В ОРГАНИЗАЦИЯХ 
ВНЕ ВУЗА………………..............................................................................….168

А. Мименбаева,  Г. Исакова, Г.К. Бекмагамбетова, А.Б. Аруова, 
Е.К. Дарикулова
РАЗРАБОТКА МОДЕЛЕЙ ГЛУБОКОГО ОБУЧЕНИЯ  
ПРОГНОЗИРОВАНИЯ ИСТОЧНИКОВ ПОЖАРОВ……………………....185

К.Р. Момынжанова, С.В. Павлов, Ш.П. Жумагулова, М.Т. Тунгушбаев
МАТЕМАТИЧЕСКИЕ МОДЕЛИ И ПРАКТИЧЕСКАЯ РЕАЛИЗАЦИЯ 
ОПТИКО-ЭЛЕКТРОННОЙ ЭКСПЕРТНОЙ СИСТЕМЫ ДЛЯ 
ВЫЯВЛЕНИЯ  ГЛАУКОМЫ…….......................................................................202

Б.О. Мухаметжанова, Л.Н. Кулбаева, З.Б. Сайманова, Э.К. Сейпишева, 
Б.М. Саданова
ОПТИМИЗАЦИЯ И ИНТЕГРАЦИЯ ТЕХНОЛОГИИ DOCKER В 
СОВРЕМЕННЫХ ИНФОРМАЦИОННЫХ СИСТЕМАХ………..……….218

А.Р. Оразаева, Д.А. Тусупов,  А.К. Шайханова, Г.Б. Бекешова, 
А.Д. Галымова
НЕЧЕТКАЯ ЭКСПЕРТНАЯ СИСТЕМА ДЛЯ ОЦЕНКИ ДИНАМИЧЕСКИХ 
ИЗМЕНЕНИЙ В БИОМЕДИЦИНСКИХ ИЗОБРАЖЕНИЯХ ОПУХОЛЕЙ 
ПРИ РАКЕ МОЛОЧНОЙ ЖЕЛЕЗЫ………...………………………………..227



305

ISSN 1991-346X                                                                                             1. 2025

Д. Оралбекова, О. Мамырбаев, А. Ахмедиярова, Д. Касымова
ИСПОЛЬЗОВАНИЕ НАБОРОВ ДАННЫХ NER НА КАЗАХСКОМ 
ЯЗЫКЕ ДЛЯ МУЛЬТИКЛАССИФИКАЦИИ В ПРАВОВОЙ СФЕРЕ: 
СРАВНИТЕЛЬНОЕ ИССЛЕДОВАНИЕ МОДЕЛЕЙ BERT, 
GPT И LSTM…………………...............................................…………………242

А. Оспанов, П. Алонсо-Жорда, Т. Турымбетов, К. Дюсекеев, 
А. Жумадиллаева
ПРОДВИЖЕНИЕ ERP СИСТЕМ С ИСПОЛЬЗОВАНИЕМ СОВРЕМЕННЫХ 
ТЕХНОЛОГИЙ, МАШИННОГО ОБУЧЕНИЯ И ГИБРИДНЫХ МЕТОДОВ 
ОПТИМИЗАЦИИ……………….................………………………………….259

К. Раббани, А. Бекарыстанкызы, Д. Куанышбай, А. Шойынбек, 
А. Мухаметжанов
ОБНАРУЖЕНИЕ СУИЦИДАЛЬНЫХ ТЕНДЕНЦИЙ В ПУБЛИКАЦИЯХ 
НА REDDIT С ИСПОЛЬЗОВАНИЕМ МАШИННОГО ОБУЧЕНИЯ….…..270

А. Таукенова
ПЕРСОНАЛИЗИРОВАННАЯ АРХИТЕКТУРА: СОЗДАНИЕ 
УНИКАЛЬНЫХ ПРОСТРАНСТВ С ПОМОЩЬЮ ЦИФРОВЫХ 
ТЕХНОЛОГИЙ……….............................................................................…….283



Publication Ethics and Publication Malpracticein 
the journals of the National Academy of Sciences of the Republic of Kazakhstan

For   information   on   Ethics   in   publishing   and   Ethicalguidelines   for   journal   publication   
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan 
implies that the described work has not been published previously (except in the form of an abstract or 
as part of a published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.
com/postingpolicy), that it is not under consideration for publication elsewhere, that its publication 
is approved by all authors and tacitly or explicitly by the responsible authorities where the work was 
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in 
any otherlanguage, including electronically without the written consent of the copyright-holder.  In 
particular, translations into English of papers already published in another language are not accepted.

No  other  forms  of  scientific  misconduct  are  allowed,  such  as  plagiarism,  falsification,  
fraudulent  data, incorrect  interpretation  of  other  works,  incorrect  citations,  etc.  The  National  
Academy  of  Sciences  of  the Republic of Kazakhstan follows the Code of Conduct of the Committee 
on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected 
Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article 
may be checked by the Cross Check originality detection service http://www.elsevier.com/editors/
plagdetect.

The  authors  are  obliged  to  participate  in  peer  review  process  and  be  ready  to  provide  
corrections, clarifications,  retractions  and  apologies  when  needed.  All  authors  of  a  paper  should  
have  significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works 
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be 
chosen in such a way that there is no conflict of interests with respect to the research, the authors and/
or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will 
only accept a  paper  when  reasonably  certain.  They  will  preserve  anonymity  of  reviewers  and  
promote  publication  of corrections,  clarifications,  retractions  and  apologies  when  needed.  The  
acceptance  of  a  paper  automatically implies the copyright transfer to the National Academy of 
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will 
monitor and safeguard publishing ethics.

Правила оформления статьи для публикации в журнале смотреть на сайтах:
www:nauka-nanrk.kz

http://physics-mathematics.kz/index.php/en/archive
ISSN2518-1726 (Online), 
ISSN 1991-346X (Print)

Директор отдела издания научных журналов НАН РК  А. Ботанқызы 
Редакторы: Д.С. Аленов, Ж.Ш.Әден 

Верстка на компьютере Г.Д.Жадыранова

Подписано в печать 20.03.2025.
Формат 60х881/8. Бумага офсетная. Печать –ризограф.

20,0 п.л. Заказ 1.

Национальная академия наук РК
050010, Алматы, ул. Шевченко, 28, т. 272-13-19




