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Abstract. Digital platforms have become an essential part of engineering education's innovative transformation
as a result of the rapid development of technology and constant changes in the field. This article examines and
emphasizes the importance of developing a digital platform to provide resources and operational support for
implementing the National Model of Engineering Education. The article describes the architecture of a modular
digital platform. A study identifies what services are required, which user categories will use it, and which software
components should be implemented. As a result of implementing a digital platform based on the proposed
architecture, various categories of users will be able to access the necessary set of engineering profession-related
services.
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Anoamna. Texronozusanapoviy KapKulHObL 0amyvl MeH Oilim bepy canacvlHOazbl mypaKmel e3eepicmepoi eckepe
omulpin,  YUGPAvlK  NAAMPOPMAIAPObl  KYpYy — UHOCeHepnik  Oinim  Oepy  JicyueciH  UHHOBAYUATNLIK
mpancopmayuanayovly aca Maywbi3obl dNeMenmine anuHaiaovl. byn maxana unscenepnik Oinim Oepyoiy Yammovlx
MOOeNiH KYpy MeH eH2i3yoi pecypcmulk KAMMAMACHL3 emyee JHCoHe ONepayusnblk Koaoayed ApHANEaH Yu@pivlk
naamgopmansvl 23ipreyoiy Maybl30bLIbLISLIH 3epmmeyze JHcane Hezizoeyee apuanean. Maxanada mooynvoik macinee
Heziz0enzer Yu@Pprvlk NAAMEGOPMAHbIY aAPXUMEKMYPAChl KAPACMbIpblnadbl. 3epmmey 0apuicblHOa  Kasxcemmi
Kbl3Memmep HCUbIHMbIbl, NAUOANAHYWBIIAPObIY dNeYemmi CaHammapyl, OHbIY HCYMbICLIH KAMMAMACHI3 emy Vit
icKe acuipblLIybl muic Kaxcemmi 6a20apaamansiy KOMNOHEHMmep aHblKmanobl. YCoIHbLIZAH apXumeKmypa He2izinoe
yugprvik nram@opmarsl icke acvlpy nauOAIaHYUbLIAPObIY JPMYPILE CAHAMMAPBIHA HCYMBICIA UHICEHEPTIK DelliH-
Oeei Kacinmepoi Ko10ayea 6ailaHbICbl KAXCemmi CepeUcmep HCUblHmMblblH NAUOAIAHYea MYMKIHOIK bepeoi.

Tyiiin ce30ep: yugprvix niam@opma, uHdiCceHeplik Oinim Oepy mooleni, Beb-xocvimwa, 6az0apramanviy
arcacakmama, Kon Oeneeiisii apXumexKmypacsl.

Aunomayus. B ceéeme OuHamuuno2o pazeumus, mexHoI02ull U NOCMOAHHBIX UsMeHenull 6 chepe 06pazosanus,
cos0anue yu@pposwvix NIAMPOPM CMAHOBUMCA KPAlHE BANCHLIM OIJIEMEHMOM UHHOBAYUOHHOU MpancGopmayuu
cucmembvl UHIHCEHEPHO20 006pasoeanus. [Jannas cmamvs nOCEAWEHa UCCIe008aHUI0 U 0DOCHOBANUIO ZHAYUMOCHU
paspabomku yughpoeoi niameopmul, NPeOHAHAUEHHOU O PeCYPCHO20 0OecneyenUs U ONePayuoHHOL NOOOePIHCKU
co30anus u eHeoperus HayuoHanbHot MoOenu uHMCeHEpHo20 00pa30eanus. B cmamve paccmompena apxumexkmypa
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yughposoii nramgopmul Ha OcHO8e MOOYIbHO2O NOOX00d. B pamxax uccredosanus onpedeneHvl HeoOX0OuMbie
HA6OpbL cepaucos, NOMEHYUAIbHbIE KAMe2opull NoIb308ameinell, mpedyemvle NPOSPAMMHbIE KOMNOHEHMbL, KOMOpble
00MIHCHBL OLIMb  peanu308anvl 014 obecneueHuss eé pabomwl. Peanuszayus yugposoi niam@opmsel HaA O0CHO8e
NPeONONHCEHHOU aPXUMEKMYPbl NO360NUM  PASIUYHBIM KAME20PUAM NOb308AMeENell UCNONb308aAMb 6 pabome
HeoOX00UMbILL HAOOP CePBUCO8, CEAZAHHBIX C NOOOEPIHCKOU NPOPECCULl UHICEHEPHO20 NPOGUIA.

Knwuesvie cnosa: wyugposas niam@opma, MoOenb UHIHCEHEPHO20 00pazoeanus, Beb-npunosicenue,
NPOSPAMMHAS Peanu3ayus, MHO20YPOGHEEAs APXUMEKMYPA.

Introduction. The rapid development of science and technology has posed many challenges
to modern education. Industrial and technological progress require engineering education to
adapt effectively to ever-changing requirements as an integral part of the educational system. A
digital platform becomes a necessary component of ensuring high-quality specialist training in
this context.

Engineering education uses a variety of IT solutions via digital platforms. The term "digital
(electronic) platform™ in the technical aspect has the following interpretation: building an
information system that allows, using the open tools provided by the platform, to build their
own products that can work and interact with other products on the same platform [1]. Platforms
create a technological foundation and open up new opportunities for the implementation of
various ideas. Amazon's AWS cloud platform is a classic example in the business world. [2]. A
digital educational platform can be stationary (installed on the organization's server) or online
(stored in the cloud). Platform choices must take into account several criteria: cross-platform
support, support for the required types of content, ease of implementation, security standards
compliance, support for different user streams [3]. Educational platforms are characterized by
their compatibility with applications to develop distance courses based on different standards,
for example: SCORM (Shared Content Object Reference Model), Common Cartridge, QTI,
LTI, xAPI, Tin Can API, experience API, etc.

It is becoming increasingly common to use the term "ecosystem™ in this stage of technology
development, one that allows IP-based interaction using an agreed-upon data transfer protocol.
A good example of an ecosystem abroad is Apple, and Yandex and Beber are good examples of
ecosystems in Russia.

Digital products used in education primarily include LMSs (Learning Management Systems)
[5], ICOSs (Modular Digital Educational Environments), and MOEs (Massive Open Online
Courses).

Creating a specific architecture for an information system is a crucial step in its design. It
describes the main functional elements of the system and their grouping in order to display the
relationship between groups of elements and the environment. There is currently a non-
architectural approach to designing, which involves building a system from separate low-level
modules, but architectural solutions are considered more conceptual, affecting higher-level
structures and aiming to meet all of the system'’s goals.

An analysis of the requirements [6-7] imposed on corporate web applications, such as
completeness, clarity, the absence of redundancy, and scalability, while providing integration
with other applications at the same time. In order to provide an APl (Application Programming
Interface), to handle a large number of requests without compromising data access speed, new
approaches need to be implemented in the development of the system architecture. We should
pay particular attention to the increasing need for corporate web applications to be more flexible
and scalable, the weak connectivity of their software components, and the ability to integrate
services from a variety of manufacturers, regardless of the programming languages and
technologies used [7, p.150].

It is proposed to develop an architecture based on modular design in order to resolve the
above-mentioned issues. This approach offers the advantage of expanding the platform by
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adding new services if necessary [8].

This digital platform should offer the following services:

1. Registration of platform users - the registration of users on a digital platform allows them
to access its resources.

2. Engineering education standards registry - this service involves maintaining a database
(creation, update, termination, etc.) of engineering education standards. This database provides
information about education standards for various types of users, based on the collected
information.

3. Atlas of engineering professions — this service involves maintaining a database of
engineering professions (creation, updating, terminating, etc.) and providing information about
their professional characteristics and requirements. Its purpose is to provide information about
current education standards for different categories of users based on the information contained
in this database.

4. Information about engineering personnel needs - this service involves maintaining a
database, collecting data about the needs for personnel in engineering professions in response to
business requests for personnel of certain professions, as well as forecasts of economic
development requiring the training of engineering personnel. The collected personnel needs data
will be used for employment and for developing and implementing educational programs for
training the required professional personnel.

5. Personnel information - this service involves gathering and analyzing information on
students who graduated from higher and postgraduate education institutions, as well as technical
and vocational schools. Employers are supposed to use the information collected as part of this
service to find the necessary personnel, as well as analyze and forecast training volumes.

6. Register of educational programs - a digital platform that provides a central repository for
educational programs developed based on educational standards. The register will include a
variety of educational programs, including technical, vocational, and undergraduate and
graduate programs. This educational program register is intended to assist in the selection of a
study program in educational institutions that provide appropriate training programs.

7. Personnel training course register - this service maintains a database for engineering
professionals on advanced training courses. There are several ways in which advanced training
courses can be conducted, including by educational institutions with a license, and by
enterprises with the necessary equipment and authority. Information from this service is
intended for both individuals who want to improve their skills as well as business
representatives who need to improve their employees' skills.

8. Register of training courses for advanced training of teaching staff — this service consists
of maintaining a database on the proposed training courses for advanced training of teachers in
engineering profile programs for organizations of higher and secondary special education. It
serves as a resource for teachers seeking advanced training as well as educational institutions
requiring advanced training of their staff.

9 Registries of certification centers and professional certificates issued by them - a database
of certification centers, certification programs, and information about certification is
maintained. The purpose of this register is to provide information about the possibility of
passing professional certification according to the required programs, and to confirm that
certification has been completed.

10. Digital platform Participants Interaction service - this service organizes interaction
between system participants in the following areas:

— developing, modifying, and excluding education standards

— developing, modifying, and excluding professions from the atlas of professions
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— developing, modifying, and excluding education standards educational programs, etc.

11. Integration service - this service automates the receipt and transmission of data from
participants' information systems.

12. Management services - these services handle the general operation of the digital
platform, including directory management, access control, and registration of users.

Category-based capabilities should define what users can do on the digital platform. The
digital platform could be used by the following categories of users:

1. Companies that require engineering specialists who have the appropriate skills and
knowledge or who are certified as required by their organizations.

2. Organizations that provide training, advanced training, or professional certification This
category includes: higher education and postgraduate education organizations; organizations
that provide technical and vocational education; training centers, etc.

3. Government entity to assess the need for engineering personnel and the possibility of
training and advanced training for them.

4. Persons interested in pursuing advanced engineering training and education: applicants to
choose an educational program for training; persons seeking advanced training; persons seeking
professional certification etc.

The relationship between platform services and users needs to be determined based on the
above services and possible users of the digital platform. This use case diagram shows which
groups of users will use which services (Figure 1).
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Figure 1. Digital platform services usage diagram

Next, software components must be determined to ensure the operation of a digital platform's
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architecture. This component has been divided into three levels for ease of design:

1. Data layer. This group includes components that provide work with databases based on
the PostgreSQL database management system and a file storage system

2. The level of basic services. It includes components that interact with data layer
components, provide security, and support integration with other information systems.

3. The level of user services. This group includes components that users of the digital
platform interact directly with. These services were previously listed.

Figure 2 shows a diagram illustrating how the components of the digital platform are
distributed and interact.

User components

Register of
educational

Platform
user

Registration
service
Administration
service

Registers of
standards

Atlas of
Professions

Need for
personnel
Sources of
personnel

Register of
training
courses

Register of
teaching
staff courses

programs

Register of
professional
certification

Participant
Interaction
Module

Basic components

Authorization Data
service Manager

]

i

Integration
Service

Authentication
Service

o

Data layer

PostgreSQL DBMS File Storage

i
i

Figure 2. Digital platform components

Figure 2 shows the proposed architecture's modularity, which allows parallel development,
testing, and debugging of platform components.

Our final consideration will be the physical implementation of the digital platform's
proposed architecture. Digital platform will be implemented through a web-based solution since
different categories of users will interact with it.

Figure 3 shows the general layout of the elements of the physical implementation of the
proposed architecture of the digital platform.

Figure 3 illustrates the elements of the proposed digital platform's physical implementation.
The specified elements include:

1. A data storage system that contains a database and file storage of a digital platform.

2. A digital platform web application that interacts with the data storage system and provides
data to users over HTTP. This web application will be hosted on the Microsoft Internet
Information Services web server. A web application can be implemented in a number of ways
using the Microsoft technology.NET Framework [13-14], which offers all the services required
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for both the basic components and the user components seen in Figure 2.
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Figure 3. General layout of physical implementation elements

3. The client part consists of the following components

- Web browser - this element will be used by users to access the resources of the digital
platform via the Internet.

- Special software for receiving and transmitting data to a digital platform when interacting
with other information systems. A REST-based interaction technology is assumed to ensure
interaction with other information systems.

Conclusions. This study examines the architecture for a digital platform to support resource
provision and operational support as part of the creation and implementation of a National
Model of Engineering Education. A specific set of services related to the support of engineering
professions are provided on this platform to various categories of users (educational institutions,
businesses, government agencies, etc.). Model construction included identifying the required
platform modules, their interaction with other components, and the physical implementation of
this digital platform.

The implementation of the proposed digital platform will provide the necessary level of
services and ensure their safe use to provide support and resources for engineering education
model in the Republic of Kazakhstan.
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