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ÏÐÅÄÈÑËÎÂÈÅ
23 íîÿáðÿ 2022 ãîäà â ãîðîäå Ìèíñêå ïðîøëà ìåæäóíàðîäíàÿ íàó÷íàÿ êîíôåðåí-

öèÿ ¾Èíôîðìàöèîííûå òåõíîëîãèè è ñèñòåìû¿ (ÈÒÑ 2022, îðãàíèçîâàííàÿ ôàêóëü-
òåòîì èíôîðìàöèîííûõ òåõíîëîãèé è óïðàâëåíèÿ ó÷ðåæäåíèÿ îáðàçîâàíèÿ ¾Áåëî-
ðóññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èíôîðìàòèêè è ðàäèîýëåêòðîíèêè¿, áàçîâîé
îðãàíèçàöèè ãîñóäàðñòâ-ó÷àñòíèêîâ ÑÍÃ ïî âûñøåìó îáðàçîâàíèþ â îáëàñòè èíôîð-
ìàòèêè è ðàäèîýëåêòðîíèêè.

Â òå÷åíèå äíÿ íà ïëåíàðíîì è ïÿòè ñåêöèîííûõ çàñåäàíèÿõ áûëî ïðåäñòàâëåíî
78 äîêëàäîâ ïî ñëåäóþùèì íàïðàâëåíèÿì:

Ñåêöèÿ ¾Ñèñòåìû óïðàâëåíèÿ¿:

� ìîäåëèðîâàíèå ñèñòåì óïðàâëåíèÿ;
� àâòîìàòèçèðîâàííûå èññëåäîâàíèÿ ñèñòåì óïðàâëåíèÿ;
� ïðîåêòèðîâàíèå ñèñòåì óïðàâëåíèÿ;
� ìèêðîïðîöåññîðíûå ñèñòåìû óïðàâëåíèÿ;
� èíôîðìàöèîííûå òåõíîëîãèè â ñèñòåìàõ óïðàâëåíèÿ;
� ñèñòåìû ïåðåäà÷è è çàùèòû äèñêðåòíîé èíôîðìàöèè;
� ñèñòåìû òåëåìåõàíèêè;
� ýëåìåíòû è óñòðîéñòâà ñèñòåì óïðàâëåíèÿ.

Ñåêöèÿ ¾Èíòåëëåêòóàëüíûå èíôîðìàöèîííûå òåõíîëîãèè¿:

� ïðîåêòèðîâàíèå áàç çíàíèé;
� èíòåëëåêòóàëüíûé ïîèñê èíôîðìàöèè;
� èíòåëëåêòóàëüíûå ðåøàòåëè çàäà÷;
� ïîëüçîâàòåëüñêèå èíòåðôåéñû èíòåëëåêòóàëüíûõ ñèñòåì.

Ñåêöèÿ ¾Ïðîåêòèðîâàíèå âñòðàèâàåìûõ ñèñòåì¿:

� ïðîåêòèðîâàíèå è áûñòðîå ïðîòîòèïèðîâàíèå âñòðàèâàåìûõ ñèñòåì íà ÏËÈÑ;
� ìåòîäîëîãèè ïðîåêòèðîâàíèÿ IP-êîìïîíåíò âñòðàèâàåìûõ ñèñòåì;
� ïðîãðàììíàÿ è àïïàðàòíàÿ çàùèòà IP-êîìïîíåíò;
� êîíòðîëåïðèãîäíîå ïðîåêòèðîâàíèå è òåñòèðîâàíèå âñòðàèâàåìûõ ñèñòåì;
� ðåêîíôèãóðèðóåìûå âñòðàåâàåìûå ñèñòåìû.

Ñåêöèÿ ¾Àâòîìàòèçèðîâàííûå ñèñòåìû îáðàáîòêè èíôîðìàöèè¿:

� ìàòåìàòè÷åñêèå ìîäåëè è ìåòîäû îáðàáîòêè èíôîðìàöèè: ñòàòèñòè÷åñêèå, ÷èñ-
ëåííûå, ëîãè÷åñêèå, ãðàôîâûå, íåéðîñåòåâûå è äðóãèå;

� àíàëèç ìíîãîìåðíûõ äàííûõ;
� ìåòîäîëîãè÷åñêèå ïðîáëåìû è òåõíîëîãèè ïîäãîòîâêè ñïåöèàëèñòîâ â îáëàñòè
ñèñòåì îáðàáîòêè èíôîðìàöèè;

� òåõíîëîãèè è ñòàíäàðòû ïðîãðàììèðîâàíèÿ è ïðîåêòèðîâàíèÿ ñèñòåì îáðàáîòêè
èíôîðìàöèè;

� ñèñòåìû è ñðåäñòâà ñîâìåñòíîé ðàáîòû ïîëüçîâàòåëåé;
� çàùèòà èíôîðìàöèè â àâòîìàòèçèðîâàííûõ ñèñòåìàõ îáðàáîòêè èíôîðìàöèè.
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USE OF VIRTUAL ROBOTICS IN THE DEVELOPMENT OF
STUDENTS' ENGINEERING AND CREATIVE ABILITIES

Buronova Gulnora Yodgorovna, Khahharova Maftuna Baxtiyorovna
Department of Information Systems and Digital Technologies, Bukhara State University

Bukhara, Republic of Uzbekistan

E-mail: gulnoraburonova@gmail.com, gyburonova@buxdu.uz

Educational robotics is one of today's current trends. Robotics is especially important in the development of

students' STEAM education. This article describes the issues of developing engineering and creativity skills by

teaching virtual robotics.

introduction

Many international robotics competitions are
held in the world, in which it is very important to
teach robotics from a young school age so that our
children can successfully participate and take high
places. Currently, you can �nd many ready-made
kits for building and making robots on sale abroad,
or you can buy the necessary components separately
and assemble your own design. Usually, the cost of
such kits is expensive and it is a bit di�cult for
students in remote areas to a�ord such kits. When
we conducted an online survey on the matter, most
young people expressed an interest in robotics and,
unfortunately, many cited a lack of equipment as
the reason they were unable to explore the �eld.
But it is possible to teach robotics using virtual
software platforms that replace such equipment.

I. Main part

The purpose of the study is to determine
the educational e�ectiveness of studying virtual
robotics as a factor in the development of engineer-
ing and creative abilities of students. In order to
conduct a pedagogical experiment, the authors or-
ganized control and experimental groups of children
interested in robotics (15 people each) from 9 to
12 years old in the 2019/2020 school year. First,
an online survey was organized and the opinions of
the participants were determined. Based on the re-
sults of the survey, a training plan was determined
for those interested in virtual robotics. Robotics
education is the main type of activity that devel-
ops engineering thinking and technical creativity in
children. When studying robotics, it is necessary
to use di�erent technical sets. But it is di�cult to
�nd such collections in some schools. The kits used
to teach robotics include the following components:
beginning robotics, design engineering, reasoning,
coding, testing, and development. STEAM educa-
tion is based on LEGO construction, and LEGO
constructive academic studies focus on the develop-
ment of verbal, creative and engineering skills. The
teacher organizes the virtual robotics education and
teaches students to design constructions and mod-
els using the three-dimensional constructive LEGO
Digital Designer tools with the help of a computer.
In this part, the development of general educational

skills in robotics is achieved. Students can develop
their engineering and creative abilities by continu-
ing the development of the next stage through the
control unit of the Arduino microprocessor. In this
process, schoolchildren can master STEAM sub-
jects well and start independent small electronic
projects. Students can acquire programming skills
by working in a "learning by doing" system, and
learn the basics of circuit technology using these
software platforms.In order to solve this problem,
today's modern educational direction "Robotics" is
described in the research work through virtual simu-
lation programs such as Lego Digital Designer, Tin-
kerCAD, Scratch, Arduino, 3D TinkerCAD.

Figure 1 � Use of age appropriate programs

Through this research project, students can
actually create the projects of their imagination us-
ing virtual software tools and demonstrate their ca-
pabilities. As a result, the child will be able to
analyze the principles of operation of household ap-
pliances and begin to better understand robotics
and related sciences. Implementation of projects in
the virtual circle program is explained step by step
in simple language. The student creates his own
robot using virtual applications. In the process of
creating a virtual project through Minecraft Edu-
cation Edition, Bricklink, and Lego digital designer
programs, the development of the following aspects
was observed in students aged 5 to 7 years:

� development of cognitive thinking;
� development of small motor skills;
� speech development;
� development of correct perception of color;
� development of perseverance, patience.

Introduction to robotics (working with Lego Mind-
stroms sets based on the Lego Digital Designer sim-
ulation program) from 10 to 12 years old:

� development of programming skills for robotic
devices;

� development of IT competence;
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� development of thinking logic;
� formation of analytical thinking;
� development of engineering and construction
skills;

� development of spatial imagination;
� forming a natural and scienti�c outlook;
� formation of knowledge, skills and quali�ca-
tions about the environment of the subject;

� development of small motor skills;
� speech development.

It is important to prepare informational products
and use them in order to organize creative activ-
ity of students based on interactivity in the edu-
cational process. In this process, arti�cial intelli-
gence or imitation learning model can be used ef-
fectively. Knowledge modeling is carried out in dif-
ferent scienti�c areas and for di�erent purposes. In
the theory of expert systems, this method is used
to solve intellectual tasks by means of a computer.
In the learning environment, the teacher appears as
both a physical and a virtual expert model. It is
very important to acquire generalized abilities for
the science of pedagogy. Because it ensures the as-
similation of new knowledge. As a result, students
acquire basic computer skills. Then every student
will have the desire to create the necessary infor-
mation base for themselves. In this process, group
members begin to act together. Each student gets
the opportunity to enrich his knowledge with the
help of the knowledge acquired by his peers. Edu-
cational materials enriched with new knowledge will
help them in this. To do this, the teacher is able
to create a cooperative learning environment with a
wider use of intellectual tasks. Based on mastering
robotics knowledge, a new tool of activity is created.
In robotics circles, students begin to perceive social
reality together. The student is provided with cog-
nitive and creative activities. The educational pro-
cess using ICT tools is e�ective in many ways and
serves to open the abilities of a person in various
directions. In this process, the student also demon-
strates the ability to learn independently. The best
governance is self-governance. What is important is
not the transfer of knowledge, but the acquisition
of methods of supplementing knowledge. In other
words, mastering the ways of independent learning
is of particular importance. Since education is de-
velopmental in nature, in this process there is an
opportunity to rapidly move to a new state. The
learner's knowledge and behavior will take on a new
look. In a word, the content of knowledge acquired

by students is updated. Education begins to gain a
new power for students.

II. conclusion

Directions, methods and techniques for using
robotics tools for students in high school have not
yet been fully developed. This is a new direction of
polytechnic education, which combines the knowl-
edge and experience of teaching a number of school
subjects. In its development, as a new object of the
modern technological environment, it is necessary
to take into account the speci�c characteristics of
robotic devices, the development opportunities of
each discipline, the characteristics of di�erent lev-
els and educational content. Inadequacy of instruc-
tional and methodological manuals intended for the
use of robotics by students of di�erent ages in the
educational process. In the composition of existing
educational literature, issues related to computer
science courses are covered. More attention is be-
ing paid to training students in robotics club classes.
Creation of working groups for the creation of text-
books and training manuals for students on robotics
based on the educational and regulatory documents
of general education schools of our republic and
launching their activities. Dissertation research re-
lated to the problem of organizing the educational
process using robotics elements in general secondary
schools is still at an early stage. The publications
of the authors of these studies mainly include the
speci�c experience of using robotics tools in the sec-
ondary school educational process. Literature on
the general pedagogical and methodological prob-
lems of using robotics tools in extracurricular and
extracurricular activities with schoolchildren can be
found.
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