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AHHOTauMsi. Ma3kyp Hijia ol TabJIuM Myaccacaiapu AXOOpOT THU3UMIIApU
Ba TEXHOJIOTHSJIApU TabJIUM HyHanmumu tanabanapunu “Connu ycysuiap” ¢daHugaH
Tail€pilaHraH MOOUJI JACTyp acocuia YKUTHUIIHHUHT JICKTPOH-IACTYpUN Ba METOJUK
TabMUHOTH Xakuja cy3 Oopaau. MoOun gactyp MyKaMMall 3J€KTPOH AUAAKTUK
BocuTa cudaTuga Xu3MaT KWIWIIKM HaTHXKacujaa TanabaJapHUHT OWIMM Ba
KYHUKMaJTApUHUHT PUBOSKIIAHUIIT TapaKacu OLMIUPHUIIIN UIMHUKA aCOCTIaHTaH.

Kaaur cy3aap: pakamiau TabliuM, MOOWUJI TabJIUM, KOHIEMNIUS, CUHXPOH,
MYJIbTUMEINA, KOTHETUB, METAKOTHETUB, TUTIEPMATH.

AHHOTamus. B naHHOUW cTathe peub ujgeT 00 AIEKTPOHHOM MPOrpaMMHO-
METOJMYECKOM 00€cTieueHUd OOYyYEHHs CTYJCHTOB BBICIIMX YyUEOHBIX 3aBEJICHUN B
ob6sactr ”HGOPMAITMOHHBIX CHCTEM U TEXHOJIOTHH Ha 0a3e MOOMIBLHOTO MPUITOKCHUS
no mnpeametry ‘“Uucnennsie wmetonb’. HayduHo o000OCHOBaHO, 4YTO MOOWJIBHOE
MPUJIOKEHUE CIY)KUT MPEKPACHBIM 3JIEKTPOHHBIM JAUAAKTUYECKUM CPEIACTBOM JIJIst
MTOBBIIICHUS YPOBHS Pa3BUTHS 3HAHUH M YMEHUN ydaIuxcsl.

KawueBbie ciaoBa: 1mudpoBoe oOydeHHe, MOOWIBLHOE OOY4YEHHE, KOHIIEIT,
CUHXPOHHBIH, MyJTbTUMEINA, KOTHUTUBHBIN, METAKOTHUTHBHBIHN, TUTTEPTEKCT.

Annotation. In this article, we are talking about electronic software and
methodological support for teaching students of higher education institutions in the
specialty of information systems and technology based on a mobile application on the
subject “Numerical Methods”. It is scientifically based that the mobile application
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serves as an excellent electronic didactic tool to increase the level of development
of students ’knowledge and skills.

Key words: digital learning, mobile learning, concept, synchronous, multimedia,
cognitive, metacognitive, hypertext.

Introduction. Innovative electronic didactic forms of education - taking into
account the abilities and interests of learners. It is a system of interplay between tutor
and learner contingent on general pedagogical, didactic and individual methodological
procedures aimed at designing the educational content in compliance with the purpose
of education and the application of pedagogical, digital technological methods, forms
and teaching methods [1].

In general, the fact that the content of education meets the following requirements
leads to the full student development according to the needs of the level of knowledge
acquired:

= be atool for developing students' knowledge;
= be the basis for the development of students’ practical experience;
= formation of students' critical, independent, and creative abilities.

Depending on the level of content, goals and objectives of education, there is an
opportunity to implement e-learning resources in the learning process.

Literature review. On the evolving mobile education of today, the British
scientist S. Trongtortam in his scientific work gave a generalized description of mobile
education. New methods of learning using mobile phones, smartphones, tablets and
mobile devices have been introduced to help students develop and improve their
methods in mobile education. Mobile learning technologies are intended to be used to
facilitate, support and improve the learning process and teaching, which can be
attractive to teachers and students [2].

Mobile learning helps students to actively participate individually on issues that
are achievable, useful, relevant, and encouraging in solving system problems.
Adaptation to mobile learning requires teachers working at all stages of education to
master the software tools of modern technology in order to use mobile learning in the
learning process. However, we know that even in societies with a good socio-economic
environment, there are some problems in this process. These include issues such as
lack of teaching aids and relevant manuals for teachers, as well as the lack of
competence to use mobile learning [3].

Inturn, it is necessary to study the requirements and principles of distance, mobile
education, based on the requirements of today's educational process.

To date, it has been researched by several scholars to base the resource content
used in digital education on the following principles:

e multimedia principle;
the principle of continuity;
the principle of comprehensibility;
the principle of conformity;
the principle of interactivity;
the principle of communication between text and graphic data;
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o the principle of focusing on creating a connection between media
elements and cognitive structure.

Based on the above principles, digital education is prepared from audio, video,
text data in the preparation of the order of educational material without departing from
the level of normative documents of science. Simple, clear and concise information is
provided in the topic context, based on the capacity of students to receive visual
information. Having said that, it is essential to consider the continuity of science topics
in the interaction between educational resources [4]. As digital education technologies
evolve rapidly today, we will try to explore these changes as the above principles are
self-updating.

Based on the above-mentioned principles of foreign scholars, we need to show
that mobile education is based on the following principles:

e the ability to use a variety of methods to present information helps to reflect
complex processes and events in a way that is unimaginable in real life;

e should be located on a single interface as much as possible in a format associated
with a single concept element. This allows the user to learn the object (process, event)
from different angles and different methods of manifestation;

e information such as audio, graphics and text should be used in an ordered
synchronous view. This allows the user's perception not to work with overload, and also
contributes to the multifaceted perception of the object (process, event);

e the form of mobile learning material should be relevant to the education content
and the objective of the syllabus;

e itis vital to take into consideration the pedagogical and psychological approach to
the simultaneous use of text, visual and audio forms of presentation for mobile
educational material,

e complex concepts and processes are presented through a single medium, followed
by two or more media outlets;

e take into account the knowledge and cognitive characteristics of students;

e facilities should be created so that students with a high level of metacognitive
skills can easily find links and any information through hypertext.

Analysis and Results. Pedagogical experience from the principles of this
mobile education shows that the digital technology usage in the teaching of general
disciplines in the field of “Information Systems and Technologies (by industries and
sectors)” in higher education plays a significant role in further improving the
effectiveness of education. Mobile software training tools play a special role in this
[5].

In this regard, it is important to further improve the quality of training teachers
for innovative professional activities by developing software for the subject
“Numerical Methods” in the general education block of the curriculum of higher
education institutions 5330200 - Information Systems and Technologies (by sectors
and industries).

In providing theoretical insights on the subject of “Numerical Methods”, the
teacher in the introductory instructions, explains the requirements for the
implementation of the task step by step, stating only the purpose of the task. Based on
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the developed software-based sequence of tasks and practical instructions on how
to perform them, students have to learn virtually independently. The advantage of this
methodology is that the teacher has the opportunity to devote special time to students
who have not mastered the topic and provide them with practical assistance. The
result can be determined by observing how well the students are doing the tasks and
how well they understand them. Methodological guidelines have been developed for
the implementation of practical training tasks, which include: the purpose of the
work, the necessary theoretical information about the work, the requirements for
sample developed results, independent practical tasks and test tasks for control.

Brief theoretical information about the mobile application of the subject
“Numerical methods”

The mobile application of digital science has been developed using innovative E-
learning technology. Innovative technology of E-learning combines traditional
education with distance learning. When you enter an application installed on your
mobile phone, the application's main window will appear. The mobile application of
the subject "Numerical methods" consists of the following content. The mobile
application includes a homepage, application information, content, lectures, practical
exercises, glossary, thematic and finally a complete science test bank, list of references,
and a brief description of the author (see Figures 1 and 2).

Components of the mobile application of the subject “Numerical methods”

v NN N

Dastur haqida Mundarija
Elearmng (elektron ta lun) mnovatsion
texnologivast asosida “Sonli usullar” famdan alabalar L-Ma'ruza. Kinish, Xatoliklar anzaniyast
mstagil ' o tashikil etish texnologiyasi I-Ma'ruza. Algebraning sonli usullari

Ushbu mobil dastur 5330200- Axborot tizimlan va 3 MaTrwen, Chuziqhi algebrmk tenglamalar sistemasing thqgribiy

texnologivalan(tarmogqlar va sohalar bo'yicha) ta'lim yechish

- Ma'ruea, Chizigoiz tenglamualami taqribiy vechish
yvo 'nalishy talabalan va fanm mustagqil o' rganuvehalar 190 ¢ iDLy
S-Ma'ruza. Chuziqaz tenglamalay sistemasins tagrbay yechish
uchun  auditoriyada  bendgan  ta'lioad yanada x :
6-Ma'ruza. Matritsanung xos son va xos vektorlami topish
mustabkamlash o'z ustida ishlashm osonlashtirish 7
T-Ma'ruza. Funkstyalamu vaqualashtiosh asnlast
o'zining bilimim baholash, istalgan vaqtda shaxsiy 4

S-Ma'ruza. Nyuton interpolyatuion formulalaci
mobil telefoni yoki smuartfonidan foydalangan holda ,
; 9-Ma’'ruza. Funkuyani interpolyatsiyalashm aynm metodian
o'zlashunsh  namasuy 75-90% gacha  oshuish
* B 10-Ma'ruza. Integrallami tagribiy hisoblash

imkonint berndi

11-Ma'ruen. Interpolyatsion kvadrotur formulalar
Mobil dastin o'zinng oson o matilashi 12 Ma“ruen, Oddiy differensin] tenglamalami tagqribiy yechish
mshunarbilige, barcha keraklt ma lumotlarm o zida 13-Ma'ruza. Koshi masalasiod taqribly vechish
qanuab olganhigi, o'‘rgatuvehi va nazorat testlanning 1 Ma'ruza, Oddiy  differensial  tenglamalar  yordamuda
har bir mavzus bo'yvicha alohida mzilganligs, barcha chegnraviy masalalan tagribly yeclish
android  qunimalar  uchun mo'lallanganhg  bilan 15 Ma'ruzn Oddiy dudferenmal tenglamalar  quyilgan
boshga mobil tlovalardan mbdan Guag gilad chegnraviy mnsnland tagnbay yechishda variatuion metoding
Figure 1. A summary of the Figure 2. View of the content of the
mobile application of the science of  mobile application of the science of
numerical methods numerical methods

The developed software includes all the content on the subject, the content of
lectures and practical sessions, theoretical information for each lecture, glossary,
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independent assignments, a bank of thematic tests, sample solutions for practical
training, videos, virtual boards, list of references and brief information about the author.

The mobile application is radically different from other mobile applications in
that it is easy to install, easy to understand, contains all the necessary information,
tutorials and control tests are designed separately for each topic, and is designed for all
android devices. In order to improve the capability of students to learn independently
and develop individual performance skills in the subject “Numerical methods™ in the
general science block in the curriculum of 5330200 - Information systems and
technologies (by industries and sectors), a mobile program, recommended for use by
students and professionals, was developed and implemented. As a result, in the process
of mastering the content of general professional subjects, students are not limited to
traditional education, but also increase their knowledge, skills and abilities on the basis
of software tools based on digital technologies.

Conclusion. In the process of teaching using a mobile application, the level of
development of students is assessed objectively with automatic detection. The program
Is distinguished by the fact that methodological recommendations have been developed
and put into practice, with the selection of indicators and criteria that allow to control
in practice and use them as a tool for objective assessment. In the process of full mastery
of theoretical materials, students develop practical skills. The resulting mobile
application is intended to serve as a perfectly programmed electronic didactic tool for
e-learning and methodological support of teaching.
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