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Abstract:

In this article innovative apptoaches to teaching analytical geometry, aimed at the perception
and assimilation of students of complex mathematical concepts are considered. Also presented
the benefits of using pedagogical technologies such as interactive platforms, blended learning
and project methods, including practical recommendations on successful application of modern
technologies in the educational process to increase students’ interest and participation in this
science.
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Annotatsiya:

Ushbu maqolada talabalar tomonidan murakkab matematik tushunchalarni idrok etish va
o'zlashtirishga garatilgan analitik geometriyani o'gitishda innovatsion yondashuvlar muhokama
gilingan. Shuningdek interaktiv platformalar, aralash o'qitish va loyiha usullari kabi pedagogik
texnologiyalarni qo'llashning avzalliklari, jumladan, talabalarning fanga bo’lgan qiziqish va
ishtirokini oshirishda zamonaviy texnologiyalarni ta'lim jarayonida muvaffagiyatli qgo'llash
bo'yicha amaliy tavsiyalar berilgan.

Kalit so'zlar: Innovatsion texnologiyalar, pedagogik texnologiyalar, analitik geometriya,
interaktiv o'gitish, o'rganishda vizuallashtirish, geymifikatsiya, aralashgan ta'lim, ragamli
platformalar, loyihali o'gitish usullari, oliy ta'lim, matematik ta'lim.

AHHOTAIUA:

B nanHoii cTathe pacCMOTPEHBI MHHOBAIIMOHHBIEC TOJIX0/IbI K MPETOJaBaHUI0 aHATUTHIECKOM
F€OMETPUU, HaIpPaBJICHHbIE Ha BOCHPUITHE ¥ YCBOCHHME YYAIIMMHUCS  CJIOXHBIN
MaTeMaTHueckux  moHsaTud. Takke  TpencTaBieHbl  MPEUMYIIECTBA  MPUMEHEHHS
MeJarornyecKux TeXHOJIOT Ui, TAKUX KaK MHTEPAKTHUBHBIC IIaT(GOPMBI, CMeIIaHHOE 00y4eHne
Y METOJIbl IPOEKTOB, BKIIOYAs MPAKTUYECKHE PEKOMEHAAINU M0 YCIEIIHOMY MPUMEHEHHIO
COBPEMECHHBIX TEXHOJOTHH B 0OOpPa30BaTEIHbHOM IPOIECCE IS IOBBIIMICHUS HHTEpeca H
y4acTHs CTYJICHTOB B 3TOI HayKe.

KiroueBble cioBa: HMHHOBALIMOHHBIE TEXHOJIOTUH, MEAArOTMYECKHE  TEXHOJIOTHUH,
aHAJIMTUYECKass TeOMETpuUs, HMHTEpAaKTUBHOE OOyuyeHHe, BHU3yaiu3alus B OOyudeHUH,
rediMuuKanus, cMelmaHHoe oO0y4yeHue, LHUdpoBble MIATHOPMBI, METOABI MPOEKTHOTO
o0yueHus, BeIcIIee 00pa3oBaHUe, MaTeMaTHUECKOe 00pa3oBaHUe.

Introduction

Large-scale reforms are being implemented in the Republic of Uzbekistan to modernize the
education system and develop it in line with international experience. In particular, the
Resolution of President Shavkat Mirziyoyev dated April 29, 2019 No. PQ-4307 “On measures
to develop the education system and further improve the science sector in the Republic of
Uzbekistan” and the National Program for the Development of the Education System in 2020-
2030 pay special attention to improving the quality of education, introducing modern
technologies, and enhancing the scientific potential of young people. These documents are
aimed at updating curricula, implementing advanced pedagogical approaches, and organizing
the educational process based on innovative technologies. Based on these resolutions, broad
opportunities are being created for the use of modern educational methods in general education
and higher education institutions. In this regard, innovative approaches to teaching analytical
geometry, in particular, the use of technologies, the introduction of interactive and integrated
teaching methods, are of great importance. Teaching analytical geometry through modern tools
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not only strengthens students' knowledge of the subject, but also develops their logical and
analytical thinking skills.

Innovative approaches to teaching analytical geometry, especially the use of technologies and
methods that make the learning process more effective and interesting for students. Evidence-
based approaches such as gamification, blended learning, and project-based methods [5] help
create a learning environment focused on the active participation of students.

Advantages of innovative technologies.

Innovative technologies such as interactive platforms, 3D modeling, gamification elements [5]
help increase interest in the learning process. Especially in analytical geometry, there are many
complex geometric images that are difficult to imagine with the human mind, but the use of
modern tools allows you to visually display such images and makes learning more interesting.
When students see real-world applications of analytical geometry concepts, they become more
engaged with the subject. It also makes it easier for them to grasp complex concepts. Modern
pedagogical technologies help students better understand abstract ideas such as the location of
objects in three-dimensional space or the concepts of vectors and planes. Real-time
visualization and simulation allow students to observe processes that are difficult to explain in
words alone. At the same time, they help develop independent learning and critical thinking
skills, and independently solve problems, analyze complex structures, and critically evaluate
their solutions.

In addition, digital technologies allow students to communicate and exchange ideas more
effectively with each other. For example, interactive whiteboards and online platforms allow
the teacher to monitor the progress of tasks in real time, comment on changes during the lesson
and suggest improvements. Such interaction speeds up the learning process and allows you to
adapt the material to the level of student perception.

Problems and solutions

The above are very good, but there are also some difficulties and limitations: The need for
special technical equipment, difficulties in adapting some students, lack of methodological
materials on digital tools. Problems with special equipment such as computers, interactive
whiteboards, tablets and internet connection to fully use pedagogical technologies. In some
educational institutions, especially where funding is limited, it may be difficult to provide the
necessary technical base. Also, stable access to the Internet is a prerequisite in a distance
format, which can be a barrier for some students. Therefore, an alternative solution needs to be
found, as a solution we can call the creation of a special mobile application for studying
analytical geometry. Because there are a number of advantages to studying analytical geometry
using a mobile application. These advantages are manifested in the following main aspects:

Interactive and Visual Learning Opportunity

It is easier to study the subject visually and interactively through mobile applications. For
example, the ability to view graphs in analytical geometry in real time, change shapes, rotate
and view them in 3D format helps the student to understand the concepts more clearly.
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Facilitates independent learning

The student can study independently using a mobile application anywhere and at any time.
This, unlike traditional lessons, helps to create a study schedule that suits each student. There
IS an opportunity to revise or study a complex topic several times.

Reinforce knowledge through practice and tests

In the mobile application, the student has the opportunity to reinforce each topic through
practical exercises and tests. They can improve the learning process by receiving feedback on
test results, reviewing results, and understanding their mistakes.

Ease of use

Mobile applications usually have a user-friendly interface for students, allowing them to
quickly find the necessary tools and apply them quickly. The user uses the application with
ease through an intuitive design and easily finds the necessary information.

Continuous feedback

Mobile applications, in particular, allow students to track their results through automated tests
and practices. This helps to assess the student's level of knowledge, identify their successes in
a timely manner, and suggest ways to improve them.

Provide excellent understanding with 3D Visualizations

Spatial concepts play an important role in analytical geometry. When 3D graphics and
visualizations are available in the mobile application, the student better understands the
relationship between shapes by viewing three-dimensional shapes in a three-dimensional way.

Adaptive learning environment

Apps can adapt to the student's level of knowledge and learning goals. For example, simple
lessons and basic concepts are offered for beginners, while more complex tasks and more
practical exercises are offered for advanced users.

Digital support beyond traditional lessons

Mobile apps allow students to learn independently through digital resources in addition to
books and other traditional sources. At the same time, it is also a means of providing additional
support to teachers, as they can provide additional lessons or practical exercises using the app.

Increases motivation

Mobile apps make the learning process interesting and interactive, which increases student
motivation. When gamification elements are added, such as points, rewards, levels, or incentive
elements, the student's interest in learning increases and he strives to further improve his
knowledge.
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Conclusion

Creating a mobile application for teaching analytical geometry is of great importance in the
modern education system. Through this application, students will learn the subject more
effectively and interestingly, and teachers will have the opportunity to manage the educational
process more effectively. An integrated approach is required to introduce the application in
educational institutions. This requires special training of teachers, preparation of technical
infrastructure, and development of clear instructions for using the application. It is also
important to regularly evaluate the effectiveness of the application and make necessary
changes. Such applications can be widely used not only in teaching analytical geometry, but
also in teaching other specific subjects. This will help improve the quality of general education
and effectively use modern technologies. In the future, such applications may become an
integral part of a unified education system.
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