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TA’LIM JARAYONIDA FRAKTAL GRAFIKASI DASTURIY
TA’MINOTLARIDAN FOYDALANISHNING AFZALLIKLARI
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OPAKTAJIBHOU TPAPUKHU B OBPA3OBATEJIBHOM ITPOIECCE

IMPORTANCE OF USING FRACTAL GRAPHICS SOFTWARE IN THE
EDUCATIONAL PROCESS

Annotatsiya: Ushbu maqola fraktal grafik dasturiy ta'minotning ta'limdagi ahamiyatini
o ‘rganib, uning matematika, kompyuter dasturlash, san'at va fan sohalarida go ‘llanilishini
ta'kidlaydi. Fraktal grafik dasturlardan foydalanish o ‘quvchilarga matematik tushunchalarni vizual
va interaktiv ravishda o ‘rganish imkonini beradi, geometriya, algebra va hisoblarni chuqurroq
tushunishga yordam beradi. Shuningdek, u o ‘quvchilarga algoritmlarni boshgarish va hatto oz
kodlarini yozish imkonini beruvchi dasturlash ko ‘nikmalarini rivojlantirish uchun gimmatli vosita
bo ‘lib xizmat giladi. Matematikadan tashqari, fraktal grafikani o ‘quv dasturiga kiritish o ‘quvchilarni
matematika va san’atning kesishuvini o ‘rganishga ilhomlantirib, badiiy ijodkorlikni oshiradi.
Magolada, shuningdek, fraktal geometriya murakkab tabiat hodisalarini modellashtirishda muhim
rol o ‘ynaydigan astrofizika va biologiya kabi turli xil ilmiy sohalarda fraktallarning dolzarbligini
ta'kidlaydi. Bundan tashqgari, kompyuter grafikasida fraktallardan foydalanish, tasvirni sigish va
ko ‘ngilochar industriyada maxsus effektlar muhokama gilinadi. Xulosa gilib aytganda, maqola fanlar
bo ‘yicha yaxlit va interaktiv ta'limni rivojlantirish uchun fraktal grafik dasturiy ta'minotning ko ‘p
girrali ta'lim afzalliklarini ta'kidlaydi.

Kalit so‘zlar: Fraktal grafik dasturiy ta'minot, Matematik tushunchalar, Kompyuter
dasturlash, San'at va dizayn, Tabiiy dunyo, O ‘quv quroli, Vizual, interaktiv o ‘rganish, Fanlararo
ilovalar, Astrofizika, Biologiya fanlari, Kompyuter grafikasi, Tasvirni sigish, Xaos nazariyasi,
Aniglik va tasnif, Amaliy fan, ljodkorlik , Tangidiy fikrlash, Interfaol ta'lim tajribasi.

AHHOTANUA: B smou cmamve ucciedyemcs 3HAYeHUe NPOSPAMMHO0 o0becneyeHus
¢paxkmanvHol epaguku 6 o006pazosanuy, nNOOUEPKUBAs €20 NpUMEHeHue 6 Mamemamuxe,
KOMNbIOMEPHOM  NpOcpaAMMUpPOBAHUU, UCKYCCmee U eCMECMBEHHbIX HAYKAX. Hcnonvzosanue
NPOCPAMMHO20 ObecneyeHusi 0N (PPaKmaivbHOU 2paguku no3eossem Y4aujumcs GU3VAIbHO U
UHMEPAKMUBHO U3y4amnmb mamemamudecKue KOonyenyuu, CI’lOCO6CWl6‘yﬂ bonee 2le60KOMy NOHUMAHUIO
ceomempuu, Clﬂ2€6pbl U UCYHUCIIEHUA. Kpome moeo, OH CaydHcum YeHHbIM UHCMPYMEHNIOM o
paseumusl HAeblKO6 NpocpaAmMMUpOBArUs, NO360JIAA YUAWUMCA MAHUNYIUPOBANTb alcopummamu U
dadice nucamv cobcmeenHwlll Ko0. Tlomumo mamemamuxu, 8KitO4eHue QpaKmaibHol epaguku 6
VUeOHYI0 NpocpaMmy — pacuiupsem XyO0OXHCeCmeeHHOoe MEOpYecmeo, BOOXHOGIAL VUAWUXCS
uccneoosamo nepecedyeHue mamemamuku u ucKyccmea. B cmamve maxorce nodqepkueaemc;z
aKmyajibHOCNnlb qbpaKmanoe 6 pa3/IUYHbIX HAYYHbIX 06Jzacmﬂx, maxKux Kaxk acmpoqbuwka u 6140]10214}2,
20e (hpakmanvHas ceomempusi uepaem BaANCHYI0 pPOib 8 MOOEIUPOBAHUU CLOHCHLIX NPUPOOHBIX
saenenuu. Kpome moeco, obcyscoaemces npumeneHue @pakmanos 6 KOMNbOMepPHOU 2paguxe,
corcamuu u3oopadiceHul u cneydggdexmax 6 uHoycmpuu pazeieveHuli. B saxnrouenue ¢ cmamve
noduepxu@ammcg MHO2OZpAHHbLE 06p6130661m€ﬂb7-lbl€ npeumywecmea npocpammHoco obecneyenus
0Nl ppakmanvHou epaguxu, cnocooCcmeyruie2o YearoCmHOMY U UHMEPAKMUBHOM) 00YYeHUl0 No
Pas3iu4HbiM ducuunﬂuHaM.
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Annotation. This paper explores the significance of fractal graphics software in education,
highlighting its applications in mathematics, computer programming, art, and the natural sciences.
The use of fractal graphics software allows students to visually and interactively engage with
mathematical concepts, fostering a deeper understanding of geometry, algebra, and calculus.
Additionally, it serves as a valuable tool for developing programming skills by enabling students to
manipulate algorithms and even write custom code. Beyond mathematics, the incorporation of fractal
graphics into the curriculum enhances artistic creativity, inspiring students to explore the
intersection of math and art. The paper also underscores the relevance of fractals in various scientific
fields, such as astrophysics and biology, where fractal geometry proves instrumental in modeling
complex natural phenomena. Furthermore, the application of fractals in computer graphics, image
compression, and special effects in the entertainment industry is discussed. In conclusion, the paper
emphasizes the multifaceted educational benefits of fractal graphics software, promoting a holistic
and interactive learning experience across diverse disciplines.

Keywords: Fractal graphics software, Mathematical concepts, Computer programming, Art
and design, Natural world, Educational tool, Visual, interactive learning, Interdisciplinary
applications, Astrophysics, Biological sciences, Computer graphics, Image compression, Chaos
theory, Precision and classification, Applied science, Creativity, Critical thinking, Interactive
learning experience.

In recent years, fractal graphics software has become increasingly popular, both
in the artistic and scientific communities. Fractal graphics are a type of digital imagery
that employs mathematical algorithms to create complex, self-similar patterns. This
technology has opened up a world of possibilities in the realm of graphic design, but
its importance in education is often overlooked. Here, we explore the importance of
using fractal graphics software in the educational process.

Fractal graphics software provides students with a unique opportunity to explore
mathematical concepts and patterns in a visual, interactive way. By manipulating
various parameters in the software, students can create complex patterns and explore
the relationships between them. This type of exploration can help students develop a
deeper understanding of mathematical concepts such as geometry, algebra, and
calculus.

Furthermore, fractal graphics software can help students develop important skills
in computer programming and coding. Many fractal graphics software applications
provide an interface that allows users to manipulate the parameters of the fractal
algorithm, but they also offer the option to write custom code. This feature enables
students to create their own unique algorithms and experiment with different

programming languages.



In addition to its mathematical and programming applications, fractal graphics
software can be used to teach students about art and design. The unique visual patterns
created by fractals can be used to inspire students' creativity and encourage them to
explore the intersection of math and art. By incorporating fractal graphics into the
curriculum, students can learn about the artistic possibilities of mathematical concepts
and develop their artistic skills.

Finally, fractal graphics software can be used to teach students about the natural
world. Many natural phenomena, such as clouds, coastlines, and snowflakes, exhibit
fractal patterns. By using fractal graphics software, students can simulate these natural
patterns and gain a deeper understanding of the underlying mathematical principles
that govern them.[1]

Fractal geometry has permeated many area of science, such as astrophysics,
biological sciences, and has become one of the most important techniques in computer
graphics.

Fractals in astrophysics

Nobody really knows how many stars actually glitter in our skies, but have you
ever wondered how they were formed and ultimately found their home in the Universe?
Astrophysicists believe that the key to this problem is the fractal nature of interstellar
gas. Fractal distributions are hierarchical, like smoke trails or billowy clouds in the sky.
Turbulence shapes both the clouds in the sky and the clouds in space, giving them an
irregular but repetitive pattern that would be impossible to describe without the help of
fractal geometry.

Fractals in the Biological Sciences

Biologists have traditionally modeled nature using Euclidean representations of
natural objects or series. They represented heartbeats as sine waves, conifer trees as
cones, animal habitats as simple areas, and cell membranes as curves or simple
surfaces. However, scientists have come to recognize that many natural constructs are
better characterized using fractal geometry. Biological systems and processes are
typically characterized by many levels of substructure, with the same general pattern

repeated in an ever-decreasing cascade.



Scientists discovered that the basic architecture of a chromosome is tree-like;
every chromosome consists of many 'mini-chromosomes', and therefore can be treated
as fractal. For a human chromosome, for example, a fractal
dimension D equals 2,34 (between the plane and the space dimension).Self-similarity
has been found also in DNA sequences. In the opinion of some biologists fractal
properties of DNA can be used to resolve evolutionary relationships in animals.

Perhaps in the future biologists will use the fractal geometry to create
comprehensive models of the patterns and processes observed in nature. .[2]

Fractals in computer graphics

The biggest use of fractals in everyday live is in computer science. Many image
compression schemes use fractal algorithms to compress computer graphics files to
less than a quarter of their original size.Computer graphic artists use many fractal forms
to create textured landscapes and other intricate models.[3]

It is possible to create all sorts of realistic "fractal forgeries™ images of natural
scenes, such as lunar landscapes, mountain ranges and coastlines. We can see them in
many special effects in Hollywood movies and also in television advertisements. The
"Genesis effect” in the film "Star Trek Il - The Wrath of Khan" was created using
fractal landscape algorithms, and in "Return of the Jedi" fractals were used to create
the geography of a moon, and to draw the outline of the dreaded "Death Star". But
fractal signals can also be used to model natural objects, allowing us to define

mathematically our environment with a higher accuracy than ever before. .[4]

fractal landscape fractal planet



Conclusion. Many scientists have found that fractal geometry is a powerful
tool for uncovering secrets from a wide variety of systems and solving important
problems in applied science. The list of known physical fractal systems is long and
growing rapidly.

Fractals improved our precision in describing and classifying "random™ or
organic objects, but maybe they are not perfect. Maybe they are just closer to our
natural world, not the same as it. Some scientists still believe that true randomness does
exist, and no mathematical equation will ever describe it perfectly. So far, there is no
way to say who is right and who is wrong.Perhaps for many people fractals will never
represent anything more than beautiful pictures.

In conclusion, fractal graphics software is a powerful educational tool that can
help students develop a deeper understanding of mathematical concepts, computer
programming, art and design, and the natural world. By incorporating fractal graphics
into the curriculum, educators can provide students with a unique and interactive
learning experience that promotes creativity and critical thinking.
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