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BOIII MYXAPPUP:

HcanoBa ®epysa TysKHuHOBHA

TAXPUP XAU'BATH:

07.00.00-TAPUX ®AHJ/IAPU:

HOngameB AuBap IJprameBdd - Tapux ¢aHaapu
JIOKTOpH, cHécud daHsap HoM30A4H, mpodeccop,
V36exkucton Pecny6siukacu [IpesugeHTH
Xy3ypujaru /laBiaT 601IKapyBU aKaZleMHUsCH;

MagsianoB YkTaM MaxmacabupoBUd - Tapux
danapu  gokTopH, mTpodeccop, Y36eKHCTOH
Pecnny6iukacu I[lpe3upgeHTH Xysypupaaru JlaBaat
O0LIKApyBH aKa/JleMUACH;

XaspaTkyJsioB A6pop - Tapux ¢aHJapu [JOKTOPH,
JIOLEHT, Y36eKUCTOH JaBiaT >Kax0H THJLIapH
YHHUBEPCUTETH.

08.00.00-UKTHCOAUET ®AH/IAPH:

Kapsiub6aea Pas XokabaeBHa - HMKTHUCOJIUET
dannapu pokrtopu, npodeccop, TolKeHT AaBjaaT
UKTUCOAUET YHUBEPCUTETH;

Xypoiikysi0B CaaupauH KapuMoBUY — UKTUCOAUET
dansapu JOKTOpH, JAo0LeHT, TOIIKeHT JAaBjaT
UKTUCOAUET YHUBEPCUTETH;

A3zu3oB lllep3o YKTaMOBHY - MKTHCOAUET haHIapH
JIOKTOpH, JIOLUEHT, Y30ekucToH Pecny6inkacu
Bo)XXOHa HHCTUTYTH;

Apa6oB Hypasu YpasnoBud - UKTUCOAMET daHIapH
JokTopy, mnpodeccop, CamapkaHj  JaBJjaT
YHUBEPCUTETH;

Xosi0oB AkTaM XaTaMOBHY — UKTHUCOAUET daHIapH
6yinya dancada gokrtopu (PhD), pmoueHT,
V36ekucTon Pecny6/mkacu [IpesujeHTH
Xy3ypujaru /laBaaT 601IKapyBY aKaJeMHUsICH;
[HagueBa /Jlungopa XaMuZOBHA - UKTUCOLUET
dannapu 6yitnya dasncada goxktopu (PhD), fouent
B.6, TOIIKEHT MOJIMA UHCTUTYTH;

[MakapoB KyamaT AmMUpPOBUY - UKTUCOLUET
daHsapy HOM30A4M, [JOLEeHT, TOLKeHT ax60opoT
TeXHOJIOTHUAJIApH YHUBEPCUTETH

09.00.00-PAJICADPA PAHJIAPH:

XakumoB Hazap XakumoBuu - dasncada daHmapu
JIOKTOpH, npodeccop, TOWKEHT JaBaaT UKTUCOLUET
YHUBEPCUTETH;

Axmnnuko  Kypaboir - dascada  dannapu
JokTopH, mpodeccop, CamapkaHj  JaBjar
YHUBEPCUTETH;

FaitoynsnaeB Otabex MyxammajueBud - dascada
dannapu foktopH, npodeccop, CamapKaHj AaBjaaT
4YeT THUJIAp UHCTUTYTH;

XomuMxoHOB MyMUH - dasicada dansapu JOKTOPH,
JoueHT, ’Ku33ax nejaroruka HHCTUTYTH;

HocupxomxaeBa F'yniHopa  AGAyKaxxapoBHA —
dancada dansapu HoM304H, A0LEHT, TOIIKEHT
JlaBJaT IOPUAUK YHUBEPCUTETH.

10.00.00-PH/10JIOTHA PAHJIAPU:

AxmenoB Oiibek Canop6aeBud - UI0JOTHUS
dansnapu nokropu, npodeccop, Y36eKUCTOH AaBJaT
»KaXOH TUJIJIApU YHUBEPCUTETH;

KyuumoB Ulyxpat HopxusuyioBud - ¢usosorus
daHsapu JOKTOpH, [AOLEHT, TOUIKeHT JaBJjaT
IOPU/IMK YHUBEPCUTETH;
CamaxytauHoBa Mymappad HWcamyTauHOBHA -
dunosorusa paHsapu HOM30H, AoLeHT, CaMapKaH/
JlaBJaT YHUBEPCUTETH;

KyukapoB PaxmaH YpmaHoBUMY - ¢uJosorus
daHsapu HOM30AH, AoLeHT B/6, TOlIKeHT AaBaaT
I0PU/IMK YHUBEPCUTETH;

IOHycoB Mancyp A6ay/utaeBud — —-QUIIOJIOTUSA
danmapy HoM3omgy, Y36ekucToH Pecny6ukacu
[IpesupenT Xysypujaru JlaBjaaT G6GolIKapyBHU
aKaJileMUsACH;

CanpoB Yayroek ApunoBud - ¢uosiorus GaHnaapu
HOM30/IM, JIOLEHT, Y36eKucToH Pecmy6iukacu
[lpesuzsenT xy3ypugaru JlaBiaaT 6GolIKapyBU
aKaJleMUSICH.

12.00.00-1OPH/IUK ®AHJ/IAP:

AxmepmaeBa Mapiwga AXaTOBHAa -  HOPHUAMK
¢dansap gokropu, npodeccop, TomkeHT AaBaaT
IOPUJUK YHUBEPCUTETY;

MyxutauHoBa ®uproza AGAypalinoBHa — IOPUUK
¢dansap gokropu, npodeccop, TomkeHT AaBaaT
IOPUJUK YHUBEPCUTETY;

JcanoBa 3amupa HopmypoToBHa - opuuK dpaHIap
JIoKTopH, mpodeccop, Y36ekuctoH Pecniybinkacuza
XU3MaT KypcaTtraH wopuct, TOLWIKeHT JaBjiaT
IOPUJUK YHUBEPCUTETY;

XampokysnoB baxoanp MamamapudoBuy - 0PUAUK
¢dansap goktopw, mnpodeccop B.6., KaxoH
HUKTHCOJUETH Ba JUIJIOMATHS] YHUBEPCUTETH;
3yndukopoB Illlepsos XyppaMoBUY - HOPUJUK
dansap  gokTopH, mpodeccop, Y30EKHUCTOH
Pecny6aukacu Kamoar xaBdCcU3IUTH
YHUBEPCUTETH;

XaniuToB XymBakT Canap6aeBud — OPUIUK PpaHIap
JOKTOpH, mpodeccop, Y36exucToH Pecny6amkacu
[pe3ugenTu Xysypujaru JlaBjaaT 6GollKapyBU
aKaJIeMHUSICH;

Acanos lllaBkat FaiiOysiiaeBud - 0OpUAMK paHIap
JIOKTOpH, JIOLEHT, Y30eKuCToH Pecny6sinkacu



[lpesugentu Xysypuzaru [JlaBjaT 60lKapyBU
aKaJleMHUACH;

CanpysnaeB Illax3op  AMXaHOBUY —  IOPUJAMK
daunnap HoM3oau, npodeccop, TOIIKEHT AaBjaT
I0pUJIUK YHUBEPCUTETH;

AvupoB 3adap AkTamMOBHY - IOPUAUK aHIAp
6yiiya  dancadpa oxropu (PhD), V3Gexucron
Pecny6inkacu Cynpanap (ol 02078 KeHralu
xy3ypugaru Cyabsap oMl MakTabu

13.00.00-1IEJAT OTUKA ®AHJ/IAPH:

XamumoBa JuibaapxoH YpUuH60eBHaA — NeJJaroruka
dannapu gokrtopu, npodeccop, TomkeHT AaBaaT
IOpPUJUK YHUBEPCUTETH;

Ho6parumoBa 'ysiHopa XaBa3MaToOBHaA — Nejaroruka
dannapu gokrtopu, npodeccop, TolikeHT AaBjaT
UKTUCOAUET YHUBEPCUTETH;

3akupoBa ®Pepy3a MaxMmyJoBHA - IeJarordka
dansapu JIOKTOPH, ToukeHT ax6opoT
TEXHOJIOTUSIJIADU ~ YHUBEPCUTETH  Xy3ypujaru

NneJJaroTUK  KaApJapHU KakTa Taiépsaam  Ba
YJAPHUHT MaJJaKaCHHU OIUPHUII TAPMOK MapKa3u;

TansanoBa Illoxupga 3aliHMeBHa - IeJaroruka
daH/Iapy JOKTOPH, AOLEHT.

19.00.00-11CUX0JIOTHA PAH/IAPH:

KapumoBa Bacusa MamMaHOCMpOBHA — IICUXOJIOTUSA
daunnapu gokropu, npodpeccop, Huzomuit Homuaru
TolKeHT AaBJaT Nearoruka yHUBEPCUTETH;
XaitutoB Oibek JmboeBUd - KucMoHuUM Tapbus Ba
cnopT 6yinya MyTaxacCUCJapHU KailTa TalépJalu

Ba MaJlaKaCUHHU OUIMPUII WHCTUTYTH, IICUXOJIOTUS
daHsapu JoKTOpH, mpodeccop

YmapoBa HaB6axop IlllokMpoBHa - IICHXOJIOTHSA
daHsapu JokTOpH, AoueHT, Husomuil Homujaru
TouikeHT [JaBiaT NeJaroruka yHHUBEPCUTETH,
AManuii ncuxosioruscu kadeapacu Myaupu;

AtabaeBa Hapruc bBatupoBHa - mcuxoJsiorus
dannapu foKTOpH, JoLeHT, Husomuil Homujaru
TomkeHT AaBJaT NeJaroruka yHuBepCUTETH;

Koaupos 06u CadapoBuy — ncuxosiorus GpaHmaapu
noktopu (PhD), Camapkang Bunost UUB Tu66uéT
6YJIMMU IICUX0JIOTUK XU3MaT OGOLUJIUFH.

22.00.00-COLHOJIOTHUA PAHJIAPH:

Jlatunosa Hopupa MyxTapkaHOBHA — COLIMOJIOTUA
danmapu  gokTopu, mpodeccop, Y36eKHUCTOH
MUJIJIMH YHUBEPCUTETU Kadeapa MyaUPY;

CenToB A3aMar [Ij1aToBUY - conpposiorust paHaapu
JOKTOpH, mnpodeccop, VY36eKHCTOH  MHJIMH
YHUBEPCUTETH;

ComukoBa llloxuma MapxabGoeBHa - COLMOJIOTHSA
dansapu  goxkTopu, mnpodeccop, Y36eKUCTOH
XaJIKApo UCJIOM aKaleMUsICH

23.00.00-CUECHH ®AHJIAP

HazapoB Hacpuaaun ATaky/0BUd —cUécui daHIap
JokTtopy, dancada daHsapu JOKTOpH, npodeccop,
ToukeHT apXUTEKTYypa KYPUIULI UHCTUTYTH;
BjTaeB YcMoH0H Xalipy/iaeBUd —-cuécuil panap
JLOKTOpH, JIOLIEHT, V36ekucTon MUJLIUN
yHUBepcUTeTU KadeZpa MyAUPH.
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THE IMPORTANCE OF GEOGEBRA IN ENHANCING STUDENTS’ LEARNING OF
MATHEMATICS AT SCHOOLS

Abstract. Currently, various interactive teaching methods are being used to increase students' interest in
the subject of mathematics. Computer programs integrated into education worldwide are proving to be successful.
This article provides brief information about the benefits of using GeoGebra in teaching and learning mathematics.
Utilizing GeoGebra's software support in teaching and learning mathematics helps to enhance students' interest
in the subject, fosters critical thinking and problem-solving skills, facilitates analysis, and develops cognitive and
creative abilities.

Keywords: GeoGebra, teaching and learning mathematics, computer technology.
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MAKTAB O‘QUVCHILARINING MATEMATIKA FANINI O‘ZLASHTIRISHLARIDA
GEOGEBRANING AHAMIYATI

Annotatsiya. Hozirgi kunda matematika faniga o‘quvchilarning qiziqishini oshirish maqsadida turli xil
interaktiv dars metodlaridan foydalanish davr talabi hisoblanadi. Butun dunyo bo‘ylab ta’lim sohasida kompyuter
dasturlari bilan intagratsiyalangan dasrlar oz samarasini ko‘rsatib kelmoqda. Ushbu maqolada ham shunday
dasturlardan biri GeoGebrani matematika fanida qo‘llashning foydalari haqgida gisqacha ma’limot beriladi.
Matematika fanini o‘qitish va o‘rganishda GeoGebra dasturiy ta’'minotidan foydalanish o‘quvchilarni fanga
qiziqishini oshirishga, o‘quvchilarda tanqidiy fikrlash va muammoni hal qilish, tahlil gilish, kognitiv va kreativ
gobiliyatlarini rivojlantirishga yordam beradi.

Kalit so‘zlar: GeoGebra, matematikani o‘qish va o‘qitish, kompyuter texnologiyalari.

KyukapoBa ApodaTxoH

JlOKTOpPaHT AHAMXXKAHCKOI'0 rOCYAapCTBEHHOI0 Nearoru4ecKoro
WuctutyTa, Ilpenosasaresb MaTeMaTHKe ClleMaIU3UPOBAHHOMU
IIKOJIbl B AJITUHKOJILCKOM pailoHe, AHIM>KaHCKasi 06J1acThb.

3HAYUMOCTDb GOEGEBRA B YJIYYIIEHUH YCBOEHUA MATEMATUKHU Y
INKOJIbHUKOB
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AHHoTanmsa. B HacTosiliee BpeMeHU TpebyeTcsl UCNOJIb30BaHME Pa3/JMYHbIX UHTEPAKTHBHBIX METO/I0B
06y4yeHHUs1 MaTeMaTHKe JJIl CTUMYJMPOBAaHUSA HHTepeca CTYJeHTOB K JJaHHOMY IpeAMeTy. B o6pa3oBaTenbHOM
cdepe N0 BceMy MUPY yCIEIIHO UHTETPUPYIOTCS KOMIBbIOTEPHbIE NPOrpaMMbl, KOTOPble IPUHOCAT 3HAYMMble
pe3yJbTaThl. B JaHHON cTaThbe NpefocTaBasgeTca KpaTkasd MHQOpMaLus 0 N0Jb3e UCI0Ib30BAHUA NPOrpaMMbl
GeoGebra B ob6yyeHuu MartemaTuke. [IpuMeHeHue nporpamMmbl GeoGebra mpu npemnosaBaHUM U U3YyYEeHUU
MaTeMaTHKH CIIOCO6CTBYET MOBBILIEHHNIO MHTEPeca y4alluXcs K IpeJMeTY, Pa3BUTHIO KPUTUYECKOT0 MbIILIJIEHUS
Y pellleHUIo po6JieM, aHaJIN3y, a TAKXKe Pa3BUTHI0O KOTHUTUBHBIX U TBOPYECKUX CIIOCOOHOCTEMH.

KiroueBsble ci1oBa: GeoGebra, o6yyeHue 1 npenosiaBaHyue MaTeMaTUKU, KOMIIbIOTEPHbIE TEXHOJIOTHH.

DOI: https://doi.org/10.47390/SP11342V3SI5Y2023N40

Introduction. Within the framework of ongoing reforms in our country, comprehensive
educational institutions are carrying out extensive work to improve the quality of education
and implement pedagogical information-communication technologies and electronic learning
resources. As one of the main directions of the 3.4-band of the Innovative Development Strategy
of the Republic of Uzbekistan for 201-2021: "Improving the quality of education through the
introduction of new educational programs, modern pedagogical technologies, and smart
technologies" assigns great responsibility to all subject teachers and researchers in this field.

Mathematics is considered a complex and challenging subject for students in general
education. Many students find this subject difficult and complex, requiring strong knowledge,
skills, and experience from teachers to dispel such stereotypes.

The most effective method of attracting students in teaching mathematics is to use
computer technologies, as traditional teaching methods in the current technological era
struggle to maintain students' attention. The use of information technologies is showing a
record level among today's youth. According to research, 99% of students up to the age of 20
use computers and the internet daily. Therefore, students have embraced the most important
part of mathematics, using modern information technology in their daily lives.

Literary analysis.The literature on the teaching of mathematics, including the use of the
Geogebra program, emphasizes the importance of enhancing students' independence in the
learning process by using general pedagogical and didactic requirements based on their
curriculum knowledge, ideas, and concepts, stimulating their interest in the subject, enhancing
their professional knowledge, and promoting their activity in theoretical and practical
exercises. In the teaching process of mathematics, researchers Y.S. Kusumah, D. Kustiawati, T.
Herman, B. Tamam, and D. Dasari classified teaching activities (exercises, lessons, games) based
on the development of students' geometric concepts and skills, emphasizing that the learning
activity should be in the leading place in the formation of concepts and skills in students
through both work and play activities.

The issues of using information-communication technologies, creating specialized
software systems in the teaching of mathematics, were studied by A.K. Lawless, C. Little, D.
Majerek, P. Seloraji, Y. Zengin, H. Furkan, and T. Kutlusa.

Methodology of research. The article discusses the integration of mathematics into the
general education curriculum of schools using computer programs. Specifically, it describes the
pedagogical features of the GeoGebra program. The analysis covers how the program helps in
understanding mathematical concepts and developing skills related to envisioning shapes and
graphics.

279


https://doi.org/10.47390/SPI1342V3SI5Y2023N40

SCIENCEPROBLEMS.UZ-Uscmumouii-eymanumap gpannapuune 00a3apo mMyammonapu NeS/5(3)-2023

Analysis and results. Over the years, various types of computer programs have been
developed by scholars for the teaching and learning of mathematics. Two main types of
computer programs have been widely used in mathematics classes: Computer Algebra Systems
(CAS) and Dynamic Geometry Systems (DGS). While CAS focuses on the management of
symbolic expressions in algebra, DGS gives attention to points, straight lines, circles, and
relations between them. In recent years, CAS and DGS have been used extensively to facilitate
the understanding of algebraic concepts and provide graphical capabilities for solving
mathematical problems more effectively.

Several CAS programs such as Derive, Mathematica, Maple, MuPad, and several DGS
programs such as Geometer's Sketchpad, Cabri Geometry, and GeoGebra have been developed
over the years to facilitate the teaching and learning of mathematics. The use of these computer
programs in mathematics education is essential in improving students' ability to solve
mathematical problems, increasing their interest in the subject, and enhancing the
effectiveness of the lessons. Among these programs, GeoGebra stands out as a multi-platform,
free, open-source software that has gained increasing attention in recent times.

GeoGebra has numerous advantages in Mathematics education:

— It is considered a comprehensive educational tool that facilitates the successful
achievement of students in mathematics and increases their interest in the subject.

— GeoGebra is a multi-platform educational tool that allows for easy learning of
mathematical concepts in various ways.

— GeoGebra has a user-friendly interface with simple instructions that make it easy
for anyone, even those without programming experience, to use.

— It allows the representation of multiple mathematical concepts in various forms.

— [t can save data and convert it into various formats: GGB file, HTML file, XML file.

— It works well with LaTeX.

- It has automatic proven capabilities.

— It is available in multiple languages and can be adjusted to your preferred
language.

— It connects users with an active international community, providing teaching
materials and support to users and addressing any issues or problems in the software.

In short, the use of GeoGebra in teaching and learning mathematics is beneficial for both
students and teachers. Teachers with years of experience using GeoGebra emphasize its
significant role in enhancing students' problem-solving abilities, identifying challenges, and
increasing students' interest in the subject. Before working with this software, teachers need to
be aware of certain safety issues. The article also provides answers to various questions related
to the use of GeoGebra in teaching mathematics.
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Picture 1. Pythagorean Theorem.

As seen from the picture 1, this theorem helps to prove and illustrate concepts for
students in the classroom.

GeoGebra's effectiveness is evident in understanding geometric shapes [5], solving
linear optimization problems [6]. Additionally, it can be extensively demonstrated how to use
GeoGebra's toolbar in modeling symmetric principles [7], parameterized curve lines [8], and
graphing complex functions.
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Picture 2. Variations of the parameters of the y = Sinx.
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Picture 3. Complex function and its graph of derivative.

In GeoGebra, understanding and visualizing various forms of parametric functions (as
shown in picture 2) play a significant role in improving students' comprehension and
imagination. GeoGebra facilitates the determination of the main coefficients and dimensions of
the graphs of higher-degree complex functions, the domain and range of functions, the
maximum and minimum values of functions, monotonic intervals, and points of intersection of
function graphs. It allows to students to easily identify and understand these concepts.

In picture 3, the GeoGebra software demonstrates how the given function, its derivative,
and the graph of its derivative are represented interactively. The given function f(x) and its
derivative graph are depicted visually.

g

Picture 4. Cube inscribed in a pyramid.
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In picture 4, an animation shows a cube inscribed inside a pyramid using the GeoGebra
software. By using 3D graphics, students can visualize the shape and understand how to solve
the problem in a convenient manner, which also increases their interest in the subject.

In the field of mathematics education worldwide, the use of GeoGebra is proving to have
a positive impact on improving teaching methods. However, some challenges may arise when
using this software.

Challenges in integrating mathematics with GeoGebra. Despite the mentioned
advantages, some students may face difficulties. The use of GeoGebra in mathematics education
depends on pedagogical knowledge, the availability of computer resources, and the students'
attitude towards it. The teacher must have a clear plan for using GeoGebra for each lesson,
understanding their role in the class, designing activities, and addressing any issues that may
arise when delivering the lesson to students.

In summary, for teachers to effectively use GeoGebra in mathematics education, they
need to be proficient in the following:

— Familiarity with students' ability to use computer technology.

— Achieving the objectives set for this dynamic program according to the subject matter.

- Having a backup plan in case the expected objectives are not met or if there are
technical issues.

Conclusion and recommendations. Students' utilization of information technologies
contributes significantly to enhancing their academic achievements. The use of GeoGebra in
teaching and learning mathematics facilitates the easy adaptation of lessons, improves
students' ability to "see" mathematics, increases their interest in the subject, and promotes a
friendly classroom environment through group activities in problem-solving. Integrated
mathematics education with GeoGebra is proving to be more effective compared to traditional
teaching methods, and experts also recommend this approach.
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