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PROBLEMS OF ENSURING OF THE EDUCATIONAL PROCESS IN ARCHITECTURE, ENGINEERING
AND CONSTRUCTION BY ELECTRONIC RESOURCES PEDAGOGICAL PURPOSE

Abstract. The article deals with the stage of digitalization of education, which requires the development of information and
educational environment (IEE) of universities (including architectural and construction profile), which is understood as a set of
conditions for the interaction of all categories of users (students, teachers, parents, administration of educational institutions,
the public concerned) with information and methodological support of the educational process on the basis of the information
system of the educational organization. The main component of IEE is new electronic resources for educational purposes. The
approach within which these resources will be developed by students — future programmers within interdisciplinary design under
the leadership of the skilled teachers and the methodologists who are a part of interdepartmental scientific collectives is offered.
The proposed approach is aimed at improving students’ professional competencies in the field of programming, the development
of information and educational environment of the University, which is declared by the state regulations, as well as the implemen-
tation of the social order of the society on the formation of information and communication competence of the modern user in any
sphere of public production and private life.
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MPOBJIEMbl OBECMEYEHUA OBPA30BATE/IbHOI0 NMPOLIECCA B APXUTEKTYPE, UHXXEHEPHOM [ENE
WU CTPOUTENBCTBE 3NIEKTPOHHBIMW PECYPCAMW NMEOATOMMYECKOI0 HASHAYEHUA

AnHoTtamus. B ctaThe paccmaTpuBaeTcs 3Tall HUMPOBU3ALMY 00pa30BaHUs, TPEOYIOIINI pa3BUTUS MH(GOPMAIIMOHHO-00pa-
3oBaTesibHOM cpensl (MOC) By30B (B TOM YHCJIE apXUTEKTYPHO-CTPOUTEIBHOTO TTPOGUIIS), TTOIX KOTOPOI TIOHUMAETCST COBOKYII-
HOCTb YCJIOBUIA B3aMMOJENCTBUS BCEX KaTeropuit Mmojib3oBartelieil (CTyIeHTOB, MpernoaaBaTesieit, poaureaein, amMUHUCTPALUU
00pa30BaTeNIbHBIX YUPEKICHUM, 3aMHTEPECOBAHHON OOIIECTBEHHOCTH) ¢ MHMOPMALIMOHHO-METOTUIECKUM O0eCIIeYeHUEM
00pa3oBaTeNIbHOTO Tpoliecca Ha 6a3e MHMOPMAIIMOHHOM CUCTeMBbI 00pa3oBaTesIbHOM opraHu3anu. OCHOBHOU COCTaBJISIO-
meir MOC gBstIoTcS HOBBIE 3JICKTPOHHBIC PECYpPCHI TSI 00pa30oBaTe/IbHBIX Lieeid. [IpemtoXkeH moaxon, B paMKax KOTOPOTO
9TU pecypchl OYAyT pa3padaTbiBaThCs CTyAeHTaMU — OYIYIIMMU MPOrpaMMUCTAaMU B paMKaX MEXIUCUUIIMHAPHOTO MPOeK-
TUPOBaHUsI MOl PYKOBOJACTBOM OITBITHBIX TperojaBareyieil 1 METOIMCTOB, BXOMSIINX B COCTaB MeXKadeapalbHbIX HayYHbIX
KosutekTuBoB. [lpenaraeMblii Moaxoa HampaBieH Ha COBEPIIEHCTBOBAaHME MPO(hECCUOHAIBHBIX KOMIIETEHUUH CTYyIEeHTOB
B 00JIacTM TIpOrpaMMMpPOBaHUs, pa3BUTUE MHGOPMAIMOHHO-00pa30BaTe/IbHOM Cpeabl By3a, UYTO JAeKJIapupyercsl rocymap-
CTBEHHBIMM HOPMAaTHMBHBIMM aKTaMU, a TakxKe peain3alliio COLMaJbHOTO 3aKa3a o0lIecTBa Ha (hpopMUpoBaHUE MHGbOPMALI-
OHHO-KOMMYHMKAIIMOHHON KOMIETEHTHOCTU COBPEMEHHOIO TMOJIb30BaTellsl B JII0OOH cdepe o0lIeCTBEHHOTO MPOU3BOICTBA
Y YaCTHOM >XU3HU.

Kimrouessie cioBa: 1mmdpoBuzaius oopasoBaHusi, HH(GOpMalMoHHO-o0pa3oBartenbHas cpena (MOC), aneKTpoHHBII pecypc,
METOANYECKOE OOecTieueH e
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The system of higher education in Russia has gone
through 2 stages: the stage of computerization (1970—1980s
of the last century), the stage of informatization (from
1980s of the last century to the present time). In 2019,
in accordance with the normative documents [1-3], the
third stage began — digitalization, the purpose of which in
the field of vocational education is to ensure broad access
to information and digital resources and the use of digital
technologies in the educational process [3, 4].

The analysis of the content essence of stages 1 and 2
showed that, according to the research of Robert 1. V. [5],
the main pedagogical purposes of the use of modern infor-
mation technologies in education at any level are:

1) intensification of all levels of the educational
process through the use of modern information
technology tools by improving the efficiency and
quality of the learning process, increasing the ac-
tivity of cognitive activity, deepening interdisci-
plinary connections, increasing the volume and
optimizing the search for the necessary infor-
mation;

2) development of the student’s personality, prepa-
ration of the individual for a comfortable life in
the information society through the development
of different types of thinking, development of
communication skills, formation of skills to make
the best decision or offer solutions in a difficult
situation, aesthetic education through the use
of computer graphics, multimedia technology,
formation of information culture, the ability to
process information, the development of skills to
model a task or situation, formation of skills to
carry out experimental research activities based
on ICT;

3) work on implementation of the social order of
society on preparation of the information com-
petent person.

Robert I.V. [5], considering the process
of Informatization as a whole, highlights in the concept
of Informatization of education signs corresponding to
specific stages of this process.

Stage 1 is characterized by the following features:

1) the beginning of mass introduction of new infor-

mation technologies and, first of all, computers;

2) research work on pedagogical development of
means of computer equipment is carried out and
there is a search of ways of its application for in-
tensification of process of training;

3) the society is on the way of understanding the es-
sence and necessity of Informatization processes;

Stage 2 is characterized by the following features:

1) active development and fragmentary introduc-
tion of new information technologies (NIT) in
traditional disciplines;

2) development of new methods and organizational
forms of work with the use of computer technol-
ogy by teachers;
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3) active development and the beginning of the de-
velopment of teachers of educational and meth-
odological support;

4) formulation of the problem of revision.

Stage 3 is characterized by the following features:

1) widespread use of modern it tools in training;

2) restructuring of the content of all stages of contin-
uing education on the basis of its Informatization;

3) change of methodical basis of training and mas-
tering by each teacher of a wide range of methods
and organizational forms of training supported by
appropriate means of modern information tech-
nologies (completion of Informatization stage).

The analysis of the stages of Informatization of education
allows us to conclude that the process of Informatization of
society in general, and education in particular, is the result
of technological progress, an objective reality in which we
will live and work in the future. The term “digitalization”
does not seem to be the most successful, as at the stage of
computerization, and at the stage of Informatization, all
the information stored in the computer and processed it is
represented in digital (discrete form as a set of zeros and
ones), and not in analog (continuous) form.

The current stage of digitalization is a logical de-
velopment of this process, the purpose of which in the
field of vocational education is to ensure broad access
to information and digital resources and the use of digi-
tal technologies in the educational process. All these
steps involve the introduction and use of modern digital
technologies (from virtual reality and robotics, to smart
things in professional activities and in everyday life of
modern man), which will continue to work on the imple-
mentation of the social order of society to form the infor-
mation and communication competence of the modern
user in any sphere of public production and private life.

During the stage of digitalization, the management
of any educational organization should focus not only
on the automation of certain processes occurring in the
subordinate organization (this was the task of the stage
of Informatization, to date, not solved in all educational
organizations), but on the redistribution of resources in
the real and virtual environment of the organization, in
order to achieve more effective results from the automa-
tion of processes.

In this regard, it is possible to formulate the tasks of
digitalization of education, which should be set before
the educational organization of any level:

« further training and professional development of
the teaching staff on the use of digital technolo-
gies in educational activities;

+ further implementation of digital technologies in
the educational process;

+ provision of digital resources for collective use
and access to them through cloud resources;

+ increasing the level of motivation for the profes-
sional use of digital technologies by the teaching
staff and students;
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« creation of innovative conditions for the develop-
ment of educational organization on the basis of
further introduction of digital technologies;

+ provision of information and consulting services
on the use of digital and cloud technologies by
all interested users;

* accumulation, systematization and dissemi-
nation of information on the use of digital and
cloud technologies of educational organi-
zations.

The solution of these problems of digitalization of
education requires the improvement of information
and educational environment (IEE) of any educational
organization (EO). Under IEE it is understood, in ac-
cordance with the studies by Robert 1. V., Kozlov O.A.,
Serdyukov V.I1., Castronova V.A. etc. [6—9], based on
the psychological and pedagogical approach, as well as
taking into account the requirements of normative docu-
ments of the Ministry of education and science of the
Russian Federation, the set of conditions for the interac-
tion of all categories of users (students, teachers, parents,
administration of educational institutions, the public
concerned) with information and methodological sup-
port of the educational process on the basis of the infor-
mation system of the educational organization.

This definition is based on the fact that the EO infor-
mation system is a technical and technological basis, the
structure of which includes electronic resources for edu-
cational purposes and services that ensure the automa-
tion of processes occurring in the EO, and the IEE is an
add-on over this basis and provides conditions for the in-
teraction of all its users with the electronic resources and
services available to them.

At the same time, terminologically, the concept of
“information and educational environment” and “digi-
tal educational environment” are identical, since in both
cases we are talking about the components of the envi-
ronment that operate on the basis of digital (not analog)
technologies.

Thus, within the framework of digitalization of educa-
tion, it is necessary to develop the educational organiza-
tion’s IEE by means of development and implementation
of electronic resources for educational purposes in the
educational process. This equally applies to the IEE of
any University that trains modern graduates, including
for the architectural and construction industry. There is
a natural question: where to take electronic resources of
pedagogical appointment?

Analysis of research Lapenok M.V., Nass O.V. [10,
11], related to the theoretical foundations of the develop-
ment of electronic educational resources (EER), allowed
to identify two areas. According to the first of them, EER
create teams of developers of domestic and foreign com-
panies, including specialists in the subject areas. At the
same time, the eras created by them have sufficiently pos-
itive technological characteristics, but do not, as a rule,
have competent methodological solutions.

According to the second direction, EER develop en-
thusiastic teachers to use them in the implementation of
their own methods of teaching disciplines [ 11—14]. These
eras, implementing the author’s methods in various sub-
ject areas, having high-quality methodological solutions
based on the personal pedagogical experience of the
teacher-developer of eras, have rather low technological
characteristics. Both these directions of development of
the EER have certain disadvantages, however, the prob-
lem of development of IEE, the universities should be
solved.

One of the ways to solve it is proposed as follows. Will
consider higher education, where the preparation of grad-
uates who, in varying degrees, studying programming,
and such directions of preparation as “Mathematical
Software and Administration of Information Systems”,
“Applied  Informatics”, “Business Informatics”,
“Applied Mathematics and Informatics”, “Informatics
and Computer Engineering”, “Informational Systems
and Technologies”, “Fundamental Mathematics and
Mechanics”, “Fundamental Informatics and Information
Technologies”, “Software Engineering”, “Information
Security”, etc. Training of students in these areas should
be focused on the formation and improvement of pro-
gramming knowledge and skills in solving various kinds
of applied problems (mathematical, economic, engi-
neering, etc.). As a rule, students are not taught to solve
pedagogical problems associated with the development of
electronic educational resources in these areas of training.
However, the potential of students studying in the field of
programming allows them to solve pedagogical problems.

Since EER is usually developed for two or more sub-
ject areas, it is advisable to use the project approach [15—
18] in the context of interdisciplinarity [19—21], which
stimulates the development of close interaction between
representatives of different disciplines (including natu-
ral sciences: physics, chemistry, biology, etc.) and IT-
specialists.

The development of interdisciplinary projects in vo-
cational education is considered in many studies [22—
26], in which it is noted that in the process of developing
an interdisciplinary project, specialists of different disci-
plines and professions are involved, who are stakehold-
ers in the course of joint work.

Organizational issues related to the development
of interdisciplinary projects are proposed to be solved in
the framework of the creation of interdepartmental re-
search teams (IDRT), which include representatives of
the Executive Department (Department engaged in the
training of future programmers) and representatives of
customer departments, which are various departments of
the University.

As a result of the implementation of the proposed ap-
proach, students-future programmers are formed:

* knowledge of the basics of design for the im-

plementation of EER necessary teaching meth-
ods (oversees the teacher of the Executive
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Department and the leading subject teacher of
the Department-customer);

+ ability to apply programming skills in combina-
tion with modern programming technologies
(supervised by the teacher of the Department-
performer); to determine the compliance of the
developed EER pedagogical and technological
requirements for the organization of the educa-
tional process (supervised by the leading teacher-
subject of the Department-customer);

+ experience in determining the pedagogical pur-
pose of using EER in the educational process;
development of the training scenario (oversees by
the leading subject teacher of the Department-
customer); design of EER content (oversees
by the teacher of the Department-contractor,
leading subject teacher of the Department of
the customer); development of applications for
the implementation of content and technologi-
cal components of the content and interface of
EER in accordance with the technical task of the
Department-customer (oversees by the teacher
of the Department-contractor).

The knowledge, skills and experience gained dur-
ing the development of EER are components of com-
petence in the development of electronic resources for
pedagogical purposes, which simultaneously enriches
the authors-developers in a professional way, and the in-
formation and educational environment of the University
with new electronic educational resources, which in turn
allows you to continue to work on the implementation of
the social order of society to form the information and
communication competence of the modern user in any
sphere of public production and private life.
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