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STARTAP LOYIHALARINING MOLIYAVIY TUZILISHI, MANBALARI,
KAPITALNI JALB QILISHDA INVESTORLARNING ROLI HAMDA
MOLIYAVIY BOSHQARUVI

MELIZIYAYEV ISLOMBEK IKROMJON O‘G‘LI

Annotatsiya: Xususiy moliyalashtirish iqtisodiyotning rivojlanishiga xizmat qiluvchi
asosity mexanizmlardan biri bo‘lib, korxonalar va loyihalarning bargarorligini
ta’minlashda muhim ahamiyat kasb etadi hamda uning zamonaviy shakllari, xususan,
venchur kapital va Kraudfanding, innovatsion g‘oyalarni amaliyotga joriy etishda
sezilarli hissa qo‘shadi.

Kalit so‘zlar: Moliyalashtirish, startaplar, moliyalashtirishning shakllari, mentorlar
loyihasi, ijtimoiy manfaatdorlik, trening, biznes, startaplar, tanlov, moliyaviy resurslar,
infratuzilmani rivojlantirish, ta’lim, sog‘ligni saqlash, texnologik yangiliklar, loyiha
tagdimoti, yoshlar uchun yangi imkoniyatlar, rivojlanish, g‘oliblar, grantlar,
moliyalashtirish manbalari.

Startaplarning moliyaviy tuzilishi ularning muvaffaqiyatli faoliyat yuritishi uchun juda
muhimdir. Ular boshlang‘ich bosqichda o°z faoliyatini davom ettirish va rivojlantirish
uchun turli moliyaviy manbalar va kapitalni jalb qilish strategiyalariga muhtoj. Shu
bilan birga, startaplar uchun kapitalni jalb gilishda investorlarning roli bevosita katta
ahamiyatga ega, chunki ular kompaniyaning o‘sishiga yordam berishlari, yangi
texnologiyalarni joriy etishlari va bozorda raqobatbardoshligini oshirishlari mumkin.
Moliyalashtirishning asosiy shakllari - Moliyalashtirishning shakllari u amalga
oshirilayotgan manbalar, vositalar va shartlarga garab farqlanadi.

Davlat moliyalashtirish - Bu iqtisodiy va ijtimoiy rivojlanishni ta’minlash maqgsadida
davlat byudjeti, maxsus fondlar yoki davlat tashkilotlari orqali mablag® ajratish
jarayonidir. Bu shakl odatda ijtimoiy ahamiyatga ega bo‘lgan loyihalarni,
infratuzilmani rivojlantirish, ta’lim, sog‘ligni saqlash va texnologik yangiliklarni
qo‘llab-quvvatlashda qo‘llaniladi. Davlat moliyalashtirish davlat tomonidan tagdim
etiladigan grantlar, subsidiyalar va imtiyozli kreditlar orqali amalga oshiriladi.
Xususiyatlari:

- Odatda 1jtimoiy va iqtisodiy ahamiyatga ega loyihalarni qo‘llab-quvvatlash
uchun ajratiladi.

- Qaytarib berish shartlari yo‘q yoki imtiyozli sharoitlarda amalga oshiriladi.
Davlat tomonidan moliyalashtirishning afzalliklari:
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- Ijtimoly manfaatdorlik: Davlat moliyalashtirishi orqali ko‘plab ijtimoiy
ahamiyatga ega loyihalar amalga oshiriladi.

- Barqarorlik: Davlat tomonidan kafolatlangan mablag‘ manbai loyihalarni
barqaror amalga oshirishni ta’minlaydi.

- Xavfsizlik: Mablag‘lar davlat nazorati ostida bo‘lgani sababli moliyaviy
xavflar minimal darajada bo‘ladi.

Davlat tomonidan moliyalashtirishning kamchiliklari:

- Byudjet cheklovlari: Davlat byudjeti mablag‘lari yetarli bo‘Imagan hollarda
moliyalashtirish chegaralanadi.

- Byurokratik to‘siglar: Mablag‘larni olish jarayonida ko‘plab hujjat va
rasmiyatchilik talab etiladi.

- Qaramlikka olib kelishi: Doimiy davlat yordamiga tayanish xususiy sektor
mustaqilligini pasaytirishi mumkin.

Misol: Innovatsion rivojlanish agentligi tomonidan tashkil etiladigan tanlovlarga
asosan ilmiy faoliyatga oid davlat dasturi doirasida ajratiladigan mablag‘lar hisobidan
moliyalashtiriladigan startap loyihalar.

Xususiy moliyalashtirish — bu korxona, loyiha yoki tashabbusni amalga oshirish uchun
0oz yoki xususiy sektorning boshga subyektlari tomonidan mablag‘ ajratish
jarayonidir. Bu shakl xususiy investorlar, kompaniyalar va boshqa tijorat tashkilotlari
tomonidan taqdim etiladi. Xususiy moliyalashtirish odatda tijorat magsadlarini, ya’ni
foyda olishni ko‘zlaydi va investorlarning loyihadagi ishtiroki, rentabellik darajasi va
xatarlar bilan bog‘liq. Xususiy moliyalashtirish xususiy kompaniyalar, investorlar yoki
fondlar tomonidan amalga oshiriladi.

Xususiyatlari:

- Investorlar foyda olish maqsadida mablag* kiritadi.

- Qaytarish shartlari va rentabellik darajasi muhim omil hisoblanadi.

Xususiy moliyalashtirishning afzalliklari:

- Tezkorlik: Moliyalashtirish jarayoni odatda davlat moliyalashtirishiga
qaraganda tezroq amalga oshiriladi.

- Moslashuvchanlik: Xususiy moliyalashtirish shartlari ikki tomonning
kelishuviga ko‘ra moslashtirilishi mumkin.

- Xatarlarni  tagsimlash: Investorlarning startapda ishtiroki xatarlarni
tagsimlash imkoniyatini beradi.

- Qo‘shimcha xizmatlar: Investorlar moliyaviy ko‘mak bilan birga biznes
maslahatlarini ham taklif etadi.

Xususity moliyalashtirishning kamchiliklari:
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- Moliyaviy bosim: Investorlar oz ulushidan maksimal foyda olishni kutadi, bu
esa loyiha uchun moliyaviy yuk bo‘lishi mumkin.
- Nazoratni yo‘qotish xavfi: Investorlarning loyihada nazorat qilish huquqi
ortishi mumkin.
- Qimmat moliyalashtirish: Xususiy kapital davlat mablag‘lariga qaraganda
yugqori foiz stavkalari yoki katta daromad ulushini talab qgiladi.
Misol: Artel kompaniyasi o‘z tarkibidagi Tadqiqotlar va innovatsiyalar markazi
faoliyatini doimiy moliyalashtirib turishi.
Startup Garage platformasi.

Foydalanilgan adabiyotlar:
1. “Hargadon Endryu. Innovatsiyalarni boshqarish. Etakchi kompaniyalarning
tajribasi, M., 2007 — 304-bet. ISBN 1-57851-904-7.
2. Drucker, Piter Ferdinand. Biznes va innovatsiya, M., 2007 — 432-bet. ISBN 0-
88730-618-7.
3. Shemetev A.A.. Innovatsion menejmentning xalqaro standartlari / o‘quv
qo‘llanma( oliy o‘quv yurtlari talabalari va avangard o‘qituvchilari uchun), 2014. ISBN
978-1-62951-210-5.
4, Otuer S&P Global Market Intelligence o rmo0OanpHBIX CIeaKax CIUSHUN U
MOTJIONIEHUI U pa3MeNIeHnn akiui 3a 4 kpapran 2024 roxa.
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BIOLOGICAL SIGNIFICANCE OF SOME MICROELEMENTS IN WOMEN
OF REPRODUCTIVE AGE WITH CHRONIC VIRAL HEPATITIS B LIVING
IN THE ARAL SEA REGION

Nurllaev R.R.
Urgench branch of Tashkent Medical Academy, Republic of Uzbekistan

The aim of the study was to investigate the influence of certain microelements (zinc,
selenium) on the clinical course of chronic viral hepatitis B (CVHB) in women of
reproductive age living in the city of Urgench.

Materials and methods of research. A prospective case-control study was conducted
with 52 women of reproductive age diagnosed with CVHB,undergoing treatment at the
Urgench District Infectious Diseases Hospital, and a control group of 10 apparently
healthy women of reproductive age living in the Urgench district of Khorezm region.
The levels of selenium and zinc microelements in the blood serum of patients were
analyzed in the clinical laboratory of RIIEMYUPKIATM using the "endpoint™ method
with a biochemical analyzer.

Results obtained. The mean serum selenium level in the main group was 48.7+0.98
ng/dL, which was 1.0 times lower than the value in healthy women (51.3+0.23 pg/dL)
(p=0.012297). The content of zinc in the blood serum of patients was 3704.3+74.3 ug/L
and was 1.1 times lower than the value in healthy women (5048.7£110.1 pg/L)
(p=0.001987). When studying the microelement levels depending on the activity of the
chronic infectious process in patients of the main group, it was found that in 5 patients
with minimal activity of the chronic infectious process, the level averaged 52.2+1.1
ug/dL, in patients with moderate activity - 47.7+0.87 ug/dL, and in those with high
activity - 44.3+0.73 ug/dL. When studying the correlation between selenium levels and
activity of the chronic infectious process, astrong positive correlation was revealed
(r=1.0), which means that as the serum selenium level decreased, the chronic process
intensified. Similar changes were also found in relation to zinc levels. In patients with
high activity, the zinc level was on average 3054.8+54.3 pg/L, in women with moderate
activity - 3827.6+71.2 ug/L, and in those with minimal activity - 3140.2+68.7 ug/L.
Selenium and zinc levels in the blood serum of apparently healthy women of
reproductive age living in the city of Urgench, which is considered an environmentally
unfavorable area, were significantly lower than the reference level. In women with
chronic viral hepatitis B, the levels of these microelements decreased even further,
which led to the activation of the chronic infectious process.
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Conclusions. Selenium and zinc levels in the blood serum of apparently healthy
women of reproductive age in the ecologically unfavorable area of Urgench arebelow
normal, and in women with CVHB, a deficiency of selenium and zinc in blood serum
Is observed. There is a strong, positive correlation between the decrease in selenium
and zinc levels and the activity of the chronic infectious process.
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O’ZBEKISTONDA YASHIL IQTISODIYOTGA O TISHDA TURIZMNI
AHAMIYATI VA O’RNI

Norboyeva Dilnoza Darvishaliyevna
Jizzax politexnika instituti "Igtisodiyot va menejment" kafedrasi o'gituvchisi
Asadullayev Javlon
Jizzax politexnika instituti 532-22 guruh, 4-kurs talabasi

Annotatsiya: Ushbu magolada O'zbekistonda yashil igtisodiyotga o'tish jarayonida
turizm sohasining tutgan o'rni tahlil qilinadi. Yashil turizm (ekoturizm)
konsepsiyasining mohiyati, bargaror rivojlanish tamoyillari bilan uyg'unligi va
ekologik toza iqtisodiy faoliyat sifatidagi afzalliklari ko‘rib chiqiladi. Shu bilan birga,
O'zbekistonda mavjud tabiiy va madaniy meros obyektlaridan samarali foydalanish,
ularni asrash hamda ekologik xavfsizlikni ta'minlash orqgali igtisodiy o'sishga erishish
imkoniyatlari yoritiladi.

Kalit so‘zlar: Yashil igtisodiyot, turizm, ekoturizm, bargaror rivojlanish, ekologik
xavfsizlik, tabiily resurslar, iqtisodiy o‘sish.

Bugungi kunda global migyosda ekologik muammolar chuqurlashib borar ekan,
ko‘plab davlatlar igtisodiy rivojlanishni atrof-muhitga zarar yetkazmasdan amalga
oshirish yo‘llarini izlamoqda. Bunday yondashuv “yashil iqtisodiyot” deb nomlanadi.
O‘zbekiston ham ushbu konsepsiyani milliy strategiyalariga tatbiq etmoqda. Shu
nuqgtai nazardan, turizm sohasi yashil igtisodiyotning muhim tarkibiy gismi sifatida
alohida e’tiborni talab etadi.

Yashil igtisodiyot — bu iqtisodiy faoliyat turlari orasida ekologik bargarorlik, tabiiy
resurslardan oqilona foydalanish va chigindilarni kamaytirish kabi mezonlarga
asoslangan yondashuvdir. Turizm sohasi esa bevosita tabily va madaniy resurslarga
tayangan holda rivojlanadi. Aynigsa, ekoturizm, agroturizm va madaniy-tarixiy turizm
turlari nafagat iqtisodiy foyda keltiradi, balki muhitni asrash va mahalliy aholining
farovonligini oshirishga xizmat giladi.

O‘zbekiston boy tabily resurslari, noyob landshaftlari, milliy bog‘lar va tarixiy
yodgorliklarga ega mamlakat sifatida yashil turizmni rivojlantirish uchun katta
salohiyatga ega. Misol uchun, Zarafshon, Nurata, Hisor tog* tizmalari, Aydar-Arnasoy
ko‘llar tizimi hamda Surxondaryo viloyatidagi bioxilma-Xillik zonalari ekoturizm
uchun noyob imkoniyatlar yaratadi.
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O‘zbekistonda turizm sohasini jadal sur’atlarda rivojlanadigan drayverutarmog‘iga
aylantirish, sohani sifat jihatdan rivojlantirishning yangi bosgichiga olib chigish,
turistik

salohiyatdan samarali foydalanish, turistik xizmatlar tarkibini takomillashtirish kabi
yo‘nalishlarda islohotlar olib borilmoqda. Mamlakatimizda “....xorijiy turistlar sonini
15 millionga yetkazish, ichki sayyohlar sonini 25 millionga, ziyorat turizmi bo‘yicha
keladigan turistlar sonini 3 million nafarga oshirish” kabi vazifalar belgilangan.
Shuningdek, global migyosda ekologik muammolarning keskinlashuvi va tabiiy
resurslarning chegaralanganligi  «yashil» iqtisodiyot kontseptsiyasini iqtisodiy
rivojlanishning dolzarb yo‘nalishiga aylantirdi. Har bir davlat endi faqat iqtisodiy
o‘sishga emas, balki bargarorlik, ijtimoiy farovonlik va ekologik muvozanatni
saqlashga ham e'tibor gqaratmoqda. Ayniqgsa, tabiatga bog‘liq sektorlar — turizm va
xizmatlar sohasi — tabiiy muhit holatidan bevosita ta'sirlanadi. Shu nugtai nazardan,
«yashil» 1qtisodiyotga o‘tish jarayonida turizm va xizmatlar sohasini rivojlantirish
istigbollari alohida tadgigot obyekti sanaladi.

Yashil turizm modeliga o‘tish bir necha yo‘nalishda rivojlanmoqda:

1.Ekoturizm.Bu mahalliy bioxilma-xillikka asoslangan marshrutlar, milliy bog‘lar,
biologik turfa muhitlarni himoya qiluvchi sayohatlar tashkil etadi.Bu yo‘nalish tabiatni
muhofaza etish va mahalliy iqtisodiyotni qo‘llab-quvvatlash imkonini beradi.
2.Bargaror mehmonxona infratuzilmasi. Bunda zamonaviy mehmonxonalar ekologik
sertifikatga (LEED, Green Key va boshgalar) ega bo‘lib, yashil turizmga joziba
yaratadi.

3.Mahalliy hamjamiyat bilan hamkorlik.Bunda asosan turoperatorlar mahalliy
aholining milliy an’analariga hurmat ko‘rsatish, hunarmandchilik mahsulotlari va
mahalliy ozig-ovgat mahsulotlarini tur paketlariga kiritish orgali ijtimoiy bargarorlik
va iqtisodiy daromadni ta’minlaydi.

4.Y ashil transport. Bunda elektr avtobuslar, gidrovelo yo‘nalishlari, piyoda yurish va
velosayohat marshrutlarini rivojlantirish tabiatga zarar yetkazmasdan sayyohlarni
manzillarga yetkazishga yordam beradi

Bundan tashgari, gadimiy shaharlardagi madaniy meros obyektlari (Samargand,
Buxoro, Xiva) bargaror turizm orgali saglanib golishi mumkin.

O‘zbekistonda turizm sohasini jadal sur’atlarda rivojlanadigan drayverutarmog‘iga
aylantirish, sohani sifat jihatdan rivojlantirishning yangi bosgichiga olib chigish,
turistik salohiyatdan samarali foydalanish, turistik xizmatlar tarkibini takomillashtirish
kabi yo‘nalishlarda islohotlar olib borilmoqda. Mamlakatimizda “....xorijiy turistlar
sonini 15 millionga yetkazish, ichki sayyohlar sonini 25 millionga, ziyorat turizmi
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bo‘yicha keladigan turistlar sonini 3 million nafarga oshirish” kabi vazifalar
belgilangan.

Yashil turizm O‘zbekistonda yangi ish o‘rinlari yaratish, mahalliy ishlab
chigaruvchilarni qo‘llab-quvvatlash va gishlog joylarda yashash sifatini yaxshilashga
xizmat giladi. Mahalliy aholining turizmda ishtirok etishi, ekologik ongning oshishi,
0°‘z merosiga nisbatan e’tibor ortishiga sabab bo‘ladi. Bu esa ijtimoiy barqarorlikni
ta’minlashda muhim omildir.

Yashil turizmni rivojlantirishda bir gator muammolar mavjud:

e Ekoturizm infrastrukturasi yetarli emas

e Mahalliy aholi bilim va ko‘nikmalariga ehtiyoj katta

e Qonunchilikda ekologik turizmni qo‘llab-quvvatlovchi mexanizmlar kuchsiz

Shu sababli quyidagi tavsiyalar muhim:

Y ashil turizm modeliga o‘tish bir necha yo‘nalishda rivojlanmoqda:

1.Ekoturizm.Bu mahalliy bioxilma-xillikka asoslangan marshrutlar, milliy bog‘lar,
biologik turfa muhitlarni himoya qiluvchi sayohatlar tashkil etadi.Bu yo‘nalish tabiatni
muhofaza etish va mahalliy iqtisodiyotni qo‘llab-quvvatlash imkonini beradi.
2.Bargaror mehmonxona infratuzilmasi. Bunda zamonaviy mehmonxonalar ekologik
sertifikatga (LEED, Green Key va boshqalar) ega bo‘lib, yashil turizmga joziba
yaratadi.

3.Mahalliy hamjamiyat bilan hamkorlik.Bunda asosan turoperatorlar mahalliy
aholining milliy an’analariga hurmat ko‘rsatish, hunarmandchilik mahsulotlari va
mahalliy ozig-ovgat mahsulotlarini tur paketlariga kiritish orgali ijtimoiy bargarorlik
va iqtisodiy daromadni ta’minlaydi.

4.Y ashil transport. Bunda elektr avtobuslar, gidrovelo yo‘nalishlari, piyoda yurish va
velosayohat marshrutlarini rivojlantirish tabiatga zarar yetkazmasdan sayyohlarni
manzillarga yetkazishga yordam beradi [2].

Shu bilan birga ,yashil igtisodiyotga o tishda turizmning kelajak istibollariga to xtalib
0 tamiz.

Xulosa qilib aytganda, O‘zbekiston yashil iqtisodiyotga o‘tish yo‘lida turizm
sohasining imkoniyatlaridan to‘liq foydalanishi zarur. Ekologik jihatdan xavfsiz va
barqaror turizm nafaqat iqtisodiy o‘sishni ta’minlaydi, balki atrof-muhitni asrash va
jamiyat farovonligini oshirishda muhim vosita bo‘lib xizmat qiladi.

Respublikamizda yashil iqtisodiyotga o‘tishda muhim katalizator vazifasini o‘taydi.
Xorijiy tajribalar shuni ko‘rsatadiki, ekoturizm sertifikatlari, mahalliy jamoalarning
ishtiroki, ragamli yechimlar va yashil infratuzilma birlashtirilganda iqtisodiy o‘sish
bilan birga atrof-muhitni muhofaza gilishga ham erishish mumkin.
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Kelajakda ragamli texnologiyalar, mahalliy hamkorlik va xalgaro moliyaviy
instrumentlar yordamidamintaqamiz ‘“‘yashil turizm markazi’ga aylanish salohiyatiga
ega. Shu yo‘nalishda to‘g‘ri siyosat, hamkorlik va innovatsiyalarni joriy etish bizni
bargaror rivojlanishga olib boradi.

FOYDALANGAN ADABIYOTLAR RO'YXATI:
1. 2023 yil 11 sentyabrda qabul qilingan “O‘zbekiston-2030” strategiyasi
to‘g‘risidagi PF-158-sonli Farmoni
2. Pardayev M.Q., Ataboyev R. Turizm asoslari. Samargand, SamISI — 2006. — 78 b.,
20009.
3. Norboyeva, D. D. (2023). ZAMONAVIY SANOAT KORXONALARINING
IQTISODIY SALOHIYATINI BOSHQARISH. Educational Research in Universal
Sciences, 2(8), 167-171.
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ROLE OF PEDAGOGICAL TECHNOLOGIES IN EDUCATION IN
UZBEKISTAN

Ravshan XIDOYATOV,
Jizzax politexnika instituti “Iqtisodiyot va menejment” kafedrasi dotsenti.
rxidoyatov@mail.ru
Ubaydulla XOLMURZAEYV,
JizPI Servis fakul’teti, Professional ta’lim yo‘nalishi 552-23 gurux talabasi.

Abstract. This article briefly discusses the methods of forming the interest of
schoolchildren in technology during extracurricular activities.

Key words: personnel, science and technology, information and innovative
technologies, pedagogical technologies, teaching methods, interactive method.

Today, the reforms carried out in our country are aimed at perfecting the personnel
training system, development on the basis of modern science and technology, culture
and technology. The state policy in the field of personnel training envisages the
formation of a comprehensively developed person - a citizen through the continuous
education system. This, in turn, raises the issue of education, training, and development
of a person on the basis of science and technology, information and innovative
technologies.

Strong organizational and legal mechanisms are gradually being created in our country
for the fundamental improvement of the upbringing and education system, and the
development of the worthy successors of our tomorrow.

In recent years, according to a number of state programs related to the field, many
educational institutions have been rebuilt, equipped with the most modern educational
equipment, and modern educational programs and teaching methods have been studied
and taught in the world. a new approach to the education process, innovative
technologies are being applied. In order to effectively implement these new methods,
all school teachers are being trained with the participation of foreign experts.

It is important that universities and institutes in the field of pedagogy are involved in
these processes, and the methodology of training pedagogues is being updated. The
most important thing is that today the greatest attention is paid to primary education,
the reconstruction of pre-school educational institutions in rural areas, the provision of
the necessary inventory, equipment, teaching-methodical manuals and multimedia
tools. is aimed at radically improving the quality of preparing children for school,
applying modern approaches to the processes of raising and teaching kindergarten
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children, creating all the conditions for the intellectual, moral, aesthetic and physical
development of children. As a result of this, today the coverage of children in
kindergartens has exceeded 60 percent.

Rapid reforms in the education system are based on the approval of the Concept of
Development of the Public Education System of the Republic of Uzbekistan until 2030,
which defines the main directions of the long-term development of the public education
system. in improving the legislation on education, providing education to school-aged
children in accordance with the requirements of the time, using advanced foreign
experiences, ensuring the quality of education, giving freedom to students in the
educational process, creating opportunities for their independent work a number of
tasks that cannot be postponed are also appearing.

In particular, today, the low level of use of modern information and communication
technologies in the process of organizing the state education services does not allow to
ensure the effective implementation of the adopted decisions. Also, the insufficient
development of social and public-private partnership in the education system limits the
participation of business entities in solving problems in the field of education. Cases
where the number of students in some schools has increased to such an extent that the
quality of the educational process in the classroom has decreased sharply, the
admission of children to educational institutions and the complete elimination of
elements of various forms of corruption in the educational process. the introduction of
effective mechanisms and the formation of strong motivation for students to learn is
also a requirement of the time.

Well, it is natural that many people are interested in what is the experience of the
countries of the world in terms of upbringing and education, in which country of the
world education and education have been developed perfectly, to what extent the legal
foundations of the system have been formed. Japan is an example in this regard. If we
pay attention to the educational system, educational processes, legal foundations of
education, and the content of education, we can see that many achievements have been
achieved in them precisely through the reform of the educational system. It should be
noted that in Japan it is established that all children must receive free general education,
like ours. The Japanese education system consists of such divisions as kindergarten,
elementary school, junior high school, senior high school, and higher education.

The Japanese believe that the child's behavior and behavior culture should be
developed, and the main attention is paid to the upbringing of children, that is, students
should respect others and be kind, noble and considerate to nature. is required.

And in the process of teaching, in most cases, they use the method of discussing
problems and teaching each other using the game method, rather than memorizing the
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textbook. It was found that when using the method of discussions and teaching each
other, the child remembers up to 90% of the information, and up to 40% if the teachers
teach only in the lecture style.

Everyone has an answer to the question of what the approach to upbringing and
education with such attention and great responsibility gave to Japan. To be more
precise, it is correct to say that these reforms in the field of education made it possible
for Japan to quickly become one of the most economically developed countries due to
strict discipline in the field of education and training.

Now, while continuing the rapid reforms in the field of upbringing and education, first
of all, by forming national feelings such as correctness, honesty, hard work, and
patriotism in our children, and by teaching them to be independent thinkers, making
extensive use of advanced foreign experiences, we will succeed in educating brave
children who are correct and educated, ready to serve for the development of the
Motherland.

The task was to increase the activity of a person through the innovations introduced
into the education system, to discover new features and abilities based on the
application of innovative technologies. It was necessary to determine the following
tasks for the transition to pedagogical technologies: diagnosis, planning and setting a
specific goal. In the traditional educational process, importance is mainly attached to
the teacher's personality and his skills. For this, it is important for him to be experienced
and have professional qualifications. And in the application of pedagogical
technologies, by designing the educational process, the pedagogue can achieve
educational efficiency in a short time without getting tired mentally and spiritually.
The quality of the educational process at school depends on many factors, among which
the methods and methods of teaching are of decisive importance. Consequently, they
have a positive effect on the conscious and deep assimilation of knowledge, the
development of independence and creative activity in students. The concepts of method
and method are interrelated, because each of them appears as a method and as a method.
A great wealth of teaching methods and methods has been accumulated in pedagogical
practice. When choosing them, various conditions, the nature of the taught subject,
children's age characteristics, the level of previous training and other factors are taken
into account. The choice of methods and methods depends on the problem that the
teacher intends to solve in the lesson. For example, if the same methods are used to
describe new material, different methods are used to strengthen it and summarize its
content. Although there are many methods and methods in the work of each teaching,
the goal of their application is to activate the educational work of the student. This
activity is very important, firstly, it turns students into their faith, and faith into
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practical activity and behavior, and secondly, it facilitates the work of the teaching
process. After all, reading and learning is a complex activity that requires attention and
requires a sharp mind, strong will, clear imagination, and strong memory.

The task of the teacher is to develop these qualities in students using effective methods
and methods and to teach them to overcome difficulties.

Certain requirements are imposed on teaching methods:

v The dialectical-materialistic way of thinking recommended by the teacher
should lead to the formation of independent views, volitional characteristics and
behavior. From the point of view of this demand, the method should be educational.
v The scientific basis of the teaching method must be clear and precise. Only
then will the teacher be able to see what problems can be raised and solved by this
method, and what problems cannot be solved.

v The system of teaching determines its effectiveness.

v Comprehensibility of the teaching method, it is necessary that the way of
teaching is accepted and used by the student, and the method of studying the
educational material is in accordance with the possibilities of acquiring knowledge.

v The need for awareness and activity in teaching is a very serious requirement.
v Accuracy and validity of knowledge.
v Compatibility of theoretical and practical events in teaching methodology.

Any method is intended to achieve a goal, and therefore it requires setting a goal, a
method of activity to achieve it, and knowing the tools that will help in the
implementation of this activity. Any activity requires its object. Finally, the method
must lead to the goal, otherwise it must be recognized that the goal for which it was set
is invalid, or, in this case, that it has been completely misused.

Teaching methods can be divided into:

1. Ways that form and activate separate operations of thinking, memory, attention and
Imagination;

2. Methods that activate students' experiences and emotions related to mastering the
learning material,

3. Methods of control and self-control of students;

4. Methods of managing students' collective and personal interactions during the
teaching process.

The interactive method in education means strengthening and activating the
relationship between the student and the teacher. Today, in the era of rapid
development of science and technology and the transition to a market economy, in the
era of changing social conditions, new teaching of education in schools, especially
primary education, in terms of content, is a necessity and a requirement of the times.
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In conclusion, we can say that the technological training of the primary school teacher
requires the effective use of elements of pedagogical technology in the course of the
lesson.
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Abstract. This in the article softened sheep wool other fibers — viscose , polyester and
natural fibers with mixed in the state technological properties studied . Mixed in the
composition of fibers flexibility , one diversity , physical-mechanical connection level
and flexibility analysis The research was conducted results mixture fibrous products
working optimal proportions in production definition , product quality increase and
energy economical technologies in use important importance has .

Keywords : softened wool , blend , technical properties , viscose , polyester , elasticity
, quality

Blending softened sheep wool fibers with synthetic (polyester, acrylic) and natural
(cotton) fibers is widely used in today's textile industry. This process serves to combine
the advantages of both fibers and improve the quality of the product.

1. Softened wool + Polyester (PET) fiber blend balances the natural heat retention
properties of wool + the durability and hygroscopicity of polyester. The properties of
the Softened wool + Polyester (PET) fiber blend are presented in Table 4.9.

Table 1
Properties of a blend of softened wool + Polyester (PET) fibers
Indicators The mixture feature

Very high, polyester is tougher and

Mechanical st th
cchanical streng more durable than wool

Through the wool stored (polyester to
low hygroscopicity owner )
30-40% polyester , high- quality is
saved
Will be reduced (the natural wrinkling
of the wool will be reduced)

Hygroscopicity

To wash endurance

In the product shrinkage
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. Shiny , soft , hardness and elasticity
Aesthetic appearance
balanced

Polyester top at temperature melting

b ot f ) .
rocessing temperature possible (max. 180°C), caution need

the heat protective and the resulting

0 + Y
70% Wool + 30% Polyester product is durable

economical , light , high resistant to
processing

The properties of the softened wool + Acrylic (PAN — polyacrylonitrile) blend are

presented in Table 4.10.

Acrylic is called “synthetic wool.” When used with wool, the price of the product

decreases and washing becomes easier.

30% Wool + 70% Polyester

Table 1.2
Properties of the softened wool + Acrylic (PAN — polyacrylonitrile) blend
Index The mixture feature
Softness Very high, a krill and softened wool to

each other suitable
Acrylic and wool together provides
good insulation

Heat to keep

In the wash unexpected contraction Low (acrylic wool) stabilizes )
I lic pilli llecti ints ) i

To the pilling inclination i gcry ic pilling ( collection points ) is
at risk

Hypoallergenicity Acrylic allergies possible — caution need

60% Wool + 40% Acrylic more naturalness keeps

50/50 light , washable durable product

30% Wool + 70% Acrylic cheap and a very soft product is
obtained

3. The properties of the softened wool + cotton blend are given in Table 1. This
fiber product is heat-resistant, breathable, lightweight, and highly hygroscopic.
Table 1.3

Indicators Properties of the mixture

Hygroscopicity Both fibers absorb moisture well.
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Softness High softness based on softened wool
Heat preservation Wool is good for the price, but cotton doesn't retain
heat.
Cleaning and washing Low shrinkage in washing, easy to release oil
Hypoallergenicity Natural fibers are comfortable for human skin
70% Wool + 30% Cotton A warm and soft product is obtained
30% Wool + 70% Cotton It is intended for the production of light summer
products

The results of the comparison of the general properties of the mixture are presented in
Table 4.12.

Table 1.4
Results of a comparison of properties of softened wool and other fiber blends

Stability

Components | Heat Softnes Hy.g.rosc n Aesthet Price
S opicity ) 1CS

washing
Wool + OO
Polyester O 00 00 O Q) Average
Wool + @ @ @ @
rgic |0 |© |00 (000 |57 |cuea
Wool + @@ @@ @ @@@ @@ More
Cotton Q) Q) Q) expensive

In conclusion, it can be shown that softened sheep wool is polyester Mixing with - for
durable, wash-resistant and economical products, acrylic Blending with cotton is
preferable for producing soft and inexpensive products, while blending with cotton is
preferable for producing hygienic and skin-friendly, high-quality products.
Soft sheep wool, polyester , PAN (acrylic) and cotton fiber dyeing process and
parameters
1. Dyeing of softened sheep wool and polyester fibers is carried out in 2 stages. Since
wool is a hydrophilic, natural protein-based fiber, and polyester (PET) is a
hydrophobic, synthetic polyester fiber, both fibers have different chemical natures, and
therefore are dyed at different dyes and temperatures. The types of dyes for dyeing
sheep wool fibers and polyester are given in Table 1.5,

Table 1.5
Types of dyes used for dyeing wool and polyester

Fiber Paint type
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SheareFl and softened sheep's Acid (acid), and
wool in the autumn season
acetic acid 1-2%
sulfate salts 0.5%
Polyester fiber Dispersion
Temperature, °C 70
Storage in motion at the
specified temperature, time, 40
min
Demineralized water, liter 100

2. Dyeing softened sheep wool and Acrylic (PAN) fibers cannot be dyed at the same
time because the two fibers have different chemical properties. Therefore, separate
two-stage dyeing is recommended.
The parameters of dyes used for dyeing softened sheep wool and Acrylic (PAN) fibers
are presented in Table 1.6.

Table 1.6
Dyeing parameters for softened sheep wool and acrylic (PAN) fibers
Step Temperature | pH Time Paint type
Acetic  acid,
1. Dyeing wool | 85-95°C 45 3040 min | Chiorides - as
acid dye and
catalyst
As a basic dye
2. Alielos 0o |3545 2030 min | 2nd catalyst
painting dispersants,
stabilizers
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3. Itis possible to dye softened sheep wool + cotton blend fibers in one step , for which
a reactive-acid mixture dye should be used. The dyes and parameters used for dyeing
softened sheep wool + cotton blend fibers in one step are also presented.

Table 1.6

Dyes and parameters used for one-step dyeing of sheep's wool + cotton blend fibers

Fiber content Paint type and parameters
Wool + Cotton Acid + Reactive dyes
Temperature, °C 80
Storage in motion at the specified 40
temperature, time, min

Regarding fiber dyeing, it can be concluded that dyeing wool and polyester fibers is
difficult, has poor mechanical strength and aesthetic appearance, while dyeing wool
and acrylic is not difficult, the resulting product is soft and inexpensive, and although
it is more difficult to dye wool and cotton, the product produced from it is hygienic and
natural.
Economic efficiency of research
By softening the wool fiber, the improvement of its physical and mechanical
parameters, as well as the increase of efficiency in technological processes, bring
significant economic benefits.
After the softening process, the strength of the wool fiber is increased, the length and
uniformity of the fiber is improved, the fiber is thinner and more elastic, and it is
cleaned from impurities. Processing requires less energy and time, and allows for a
higher quality product.
The following formula is used to determine economic efficiency:
Economic efficiency (in soums)=(High-quality product output difference) % (1 kg
product price)—Mitigation costs
Based on the result of softening 1 ton of spring wool in Bukhara region, it was
calculated using the values given in table 4.9.

Table 1.7
Indicator name Unbleached wool Softened wool
ool o =
Price of 1 kg of finished 80,000 sum 80,000 sum

yarn
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Softening costs (for 1 t of i 4,000,000 sum

wool)

Output of wool fiber from 1 ton of wool without softening:
1000 kgx60%=600 kg
Fiber output from 1 ton of softened wool:
1000kgx75%=750kg
Difference: 750—600=150kg
Difference in income (profit): 150kgx80000 soum=12000000 soum

Economic efficiency:
12000000 soums (income)—4000000 soums (expenses)=8000000 soums profit

By softening 1 ton of wool, you can get a profit of about 8 million soums. This will
simultaneously increase processing efficiency, improve product quality, and allow you
to sell it on the market at competitive prices .

Summary for Chapter 4:
1. In conducting a full-scale experiment, the adjustment factors in the wool fiber
processing equipment were thoroughly studied and X ; - the speed of the cleaning-
cleaning drum, rpm, X ;. the rotation speed of the fan, rpm, X ;- the mass of the
emulsion content, % were chosen as the input factors. U ; - fiber diameter, micron, U
- strength, sSN/mtex, U 3 - fiber elasticity, %, U 4 - fiber elongation at break, % properties
were selected as output parameters .
2. It was found that in order to obtain high results in terms of diameter, strength,
fiber elasticity, and elongation at break of softened karakul sheep wool fibers as a result
of processing wool fibers shorn in the autumn season, it is necessary to set the X ; -
cleaning drum speed to 800 rpm, X ,.fan rotation speed to 1500 rpm, and X 3 - emulsion
composition Ciba Sapamine OC - 2 kg, Triamon - 3 kg .
3. Since the multivariate regression models for Fx<F;  6soft wool sheared in the
autumn season were dead , the hypothesis that the model obtained under the effect of
the output parameter is significant, was not rejected.
4, Softened sheep wool polyester Mixing with - for durable, wash-resistant and
economical products, acrylic Blending with cotton was considered preferable for soft
and inexpensive products, and blending with cotton was considered preferable for the
production of hygienic and skin-friendly, high-quality products.
5. Dyeing wool and polyester fibers is difficult, but they have mechanical strength
and aesthetic appearance. Dyeing wool and acrylic is not difficult, the resulting product
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Is soft and inexpensive. Although it is more difficult to mix wool with cotton, the
product made from it is hygienic and natural.
shorn in the fall , an economic benefit of 8 million soums can be achieved due to
increased efficiency and improved product quality. This will allow the softened wool
shorn in the local fall to be sold at competitive prices in the market.
The research demonstrated that blending softened sheep wool with synthetic and
natural fibers such as polyester, acrylic (PAN), and cotton provides significant
improvements in the technological properties and economic efficiency of textile
products. Experimental analysis confirmed that each blend offers specific advantages
depending on the fiber ratio. A wool—polyester blend produced durable, wash-resistant,
and cost-effective fabrics, where 70% wool + 30% polyester ensured heat retention and
strength, while 30% wool + 70% polyester resulted in lighter, economical fabrics with
high processing resistance. Wool-acrylic blends delivered excellent softness and
insulation at lower cost, though pilling tendency and possible allergenic effects require
consideration. A 50/50 composition yielded washable, durable textiles, while higher
acrylic content enhanced softness and affordability. Wool—-cotton blends provided
superior breathability, hygroscopicity, and skin comfort, making them ideal for
hygienic, high-quality products; however, they are relatively more expensive. Dyeing
analysis revealed that wool—polyester blends require two-stage processing due to their
differing chemical natures, making coloration more complex but aesthetically
attractive. Wool-acrylic blends are comparatively easier to dye, producing soft and
inexpensive outcomes, while wool-cotton blends can be dyed in a single step using
acid-reactive combinations, yielding natural, hygienic fabrics. From an economic
perspective, softening wool significantly increased processing efficiency and product
quality. Calculations showed that processing one ton of softened wool in Bukhara
increased fiber yield from 600 kg to 750 kg, generating an additional profit of about 8
million UZS. Furthermore, optimal machine parameters (800 rpm cleaning drum
speed, 1500 rpm fan speed, and specific emulsion composition) improved fiber
diameter, strength, elasticity, and elongation at break.
In conclusion, blending softened wool with polyester, acrylic, or cotton enables the
production of high-quality, energy-efficient, and market-competitive textiles. These
findings demonstrate practical solutions for modernizing the Uzbek textile industry and
enhancing global competitiveness.
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“Development of high-quality yarns from wool-acrylic and wool-polyester
blends for the Textile Industry”

Nodirova. Mexriniso Ne’matovna
Bukhara State Technical University
asadiyora451@mail.com

Annotation The modernization of Uzbekistan’s textile sector requires comprehensive
analysis of blended yarn quality and performance. This research focuses on the
structural and mechanical characterization of yarns produced from local Karakul
wool blended with polyester and acrylic fibers. Advanced laboratory instruments,
including Uster Tester-5, Statimat-C, and SEM imaging, were employed to evaluate
tensile strength, elongation, evenness, and surface morphology. The results
demonstrated that wool-polyester blends possess superior durability, while wool-
acrylic yarns exhibit greater softness and warmth retention. By applying systematic
testing and comparative evaluation, this study provides critical insights into optimizing
yarn properties and ensuring high-quality standards in Uzbekistan’s textile industry.
Keywords Wool, Karakul sheep, Polyester, Acrylic, Yarn testing, Mechanical
properties, Tensile strength, Elongation, Evenness, SEM analysis, Yarn morphology,
Fiber structure, Textile quality, Uster Tester, Statimat-C, Durability, Softness, Blended
yarns, Uzbekistan, Structural analysis, Performance evaluation.

The present research highlights the importance of developing high-quality yarns from
wool-acrylic and wool—polyester blends for advancing Uzbekistan’s textile industry.
Local Karakul sheep wool, although abundant and unique in its thermal and elastic
properties, has long remained underutilized due to its coarseness and low spinnability.
By blending it with synthetic fibers such as acrylic and polyester, many of these
limitations can be overcome, resulting in yarns that combine the advantages of both
natural and synthetic components.The findings of this study confirm that wool-acrylic
blends provide superior softness, elasticity, and warmth retention, making them highly
suitable for winter clothing and fashion textiles. On the other hand, wool—polyester
blends demonstrate enhanced durability, abrasion resistance, and dimensional stability,
making them favorable for industrial and technical fabrics. Such diversity of
application areas highlights the flexibility and commercial potential of blended yarn
production.Moreover, modern spinning techniques and fiber treatment methods,
including emulsification, have proven effective in improving the compatibility of wool
with synthetic fibers.
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In this case, the wool fiber is less damaged during mechanical processing by cleaning
and softening , while the synthetic fiber increases the strength and elasticity of the
yarn. Thus, 50% wool + 50% acrylic and 40% wool + 60% polyester blends can be
used to produce threads for various purposes.
In the stages of raw material preparation, the average length of the cleaned and
softened wool fibers is determined first, accordingly, acrylic fiber (PAN -
polyacrylonitrile) and polyester fiber (PET - polyethylene terephthalate) are cut into
uniform sections, 38-51 mm long, and an emulsion is prepared according to the recipe
given in Tables 2.1-2.2, each fiber is sprayed with the emulsion layer by layer, allowed
to rest for 24 hours, and dried while maintaining 10% moisture. Then, the first
composition of 50% karakul wool + 50% acrylic fibers and the second composition
of 40% karakul wool + 60% polyester fibers are separately subjected to the
mixture preparation - cleaning process and uniform distribution is ensured in the
mixing machine.
Mixture fibers to comb the hair to the car is transmitted .At this stage threads spread,
parallel to the situation is brought , u of the results remainder part is thrown out , first
wick harvest will be Additional combing is used to mix and make the fibers
uniform.The 4 rovings are combined and aligned to create a uniform mass and
unidirectional fiber flow and to increase the parallelism of the fibers in the direction .
The rovings are turned into rovings with a slight twist in the roving machine . The
roving is an intermediate product ready to be spun into yarn. A ring spinning machine
or a pneumatic spinning machine is used to spin yarn can be applied.
Ring spinning - for thin, strong and soft yarns, Rotor spinning - faster, cheaper and
more consumer-friendly yarns are obtained. In a 50% wool + 50% acrylic blend, the
yarn thickness (tex) and twist coefficient ( o) are selected close to natural fibers. In a
40% wool + 60% polyester blend, the twist is less due to the high polyester content,
but the strength is higher and The properties of a 50% wool + 50% acrylic blend
yarn are high in softness, because acrylic fiber is a fiber similar in nature to wool, has
good heat retention , high color acceptance (acrylic does not bleed when dyed), and
the yarn structure is voluminous and breathable. 40% wool + 60% polyester blend
yarn has high strength and durability , due to the polyester content, it has the ability
to shrink as a result of wetting , heat preservation is provided by the contribution of
wool, it does not lose its shape in the long term.

Wool, polyester and acrylic blended yarns.
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C

Picture.1-1.1

Suit

fabric woven from a blend of 50% wool and
50% acrylic yarns.
Picture.2-2.1

In
this

technology, cleaned, softened karakul wool fiber is mixed with synthetic fibers in an
optimal percentage to obtain high-quality yarn. While a wool-acrylic blend is suitable
for soft and warm products (pullovers, scarves, children's clothing), a wool-polyester
blend is recommended for durable and shape-retaining products (suits, coats,
workwear). The technology developed for obtaining yarns with wool-acrylic and wool-
polyester blended fibers is presented in Figures 3.-3.1.
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Figure 3. Option 1 technology for producing woolen yarn.
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Figure 3.1. Technology for producing wool-acrylic blended yarn for option 2.
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Figure 3.2. Technology for producing wool-polyester blended yarn for option 3.

The strength (tensile strength) and elongation at break of yarns with different
compositions obtained on the basis of the developed technology were determined on
the "Uster-Tester-5" equipment, the results are presented in Table 1 and Figures 3.1-
3.2

Table 1
Changes in the physical and mechanical properties of yarns with different fiber content
100% wool 50% wool+ | 40% wool+
Indicator name 50% acrylic | 60% polyester
Option 1 Option 2 Option 3
Tensile strength, sN 378.25 481.6 506.8
Coefficient of variation in tensile
strength, % 12.75 11.14 9.34
Elongation at break, % 17.13 17.21 18.82
Coefficient of wvariation in|12.4 15.39 12.68
elongation at break, %
Relative  breaking  strength, | 8.2 9.5 10.1
sN/tex
Coefficient of wvariation in|12.75 11.75 9.34
relative breaking strength, %

Brought table information of wool yarn break strength, breaking strength elongation
level and their one such as flatness ( coefficient of variation ) . basic mechanical
properties to study the results illuminating gives These indicators fabric work to release
technological processes , in particular weaving in mechanical effects of the material
endurance and processing to give characteristic determination for important to the point
owner .

The highest breaking strength (506.8 sN ) from 40% wool and 60% polyester note in
the 3rd option The lowest indicator and (378.25 sN ) 100% wool silk correct will come
This is the following explained by facts : polyester synthetic fiber high to patience
owner is the mechanical strength of the wool yarn noticeable to the extent increases .
Acrylic too to strength contribution in addition to polyester relatively to him/her
relatively little lower Q is funny aspect , synthetic fiber threads only their own high
strength without adding stability both they increase . of the coefficient of variation
decrease (12.75% — 9.34%) of results of the spread decreasing and thread of the
quality improved , that is of silk all in part one flat high to strength owner that it is
shows .
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Overall, the research underscores the strategic role of wool-based blended yarns in
diversifying Uzbekistan’s textile exports, reducing dependency on imported fibers, and
increasing the added value of local raw materials. By integrating scientific approaches
with industrial practices, the country has the potential to create globally competitive
products while fostering sustainable use of its natural resources. Future studies may
focus on expanding the range of synthetic blends, exploring eco-friendly finishing
technologies, and applying advanced testing methods to further optimize yarn
performance.
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On the method for calculating the trace formulas of the fractional Sturm-
Liouville operator

Fayzullayev Bexzod Shuhrat og‘li
Urganch davlat universiteti doktoranti
olimpmatem@gmail.com

The trace formulas of linear differential operators deeply reveal the structure of the
spectrum of differential operators and have important applications in the numerical
calculation of eigenvalues, the theory of inverse problems, and the theory of solitons.
For the first time in work [1], a regularized trace for the Sturm-Liouville operator is
calculated. This result was generalized by many authors, and methods were developed
for generalizing this formula to the case of other operators [2-4]. The trace formulas
for the conformable fractional Sturm-Liouville problem was studied in [5].

In this paper, we present a new approach for obtaining the trace formula for the
conformable fractional Sturm-Liouville problem.

We consider the conformable fractional Sturm-Liouville problem

|,y =-D/D{y+a(x)y =2y

D;y(0)-hy(0)=0 O<x<rm

Dy(7)—y(7) =0
where A is a spectral parameter and q(x) is a real continuous function. In (1), D¢y
denotes the fractional derivative defined as follows:

Definition. Let f :[0,00) —> Rbe a given function. Then, the conformable fractional
derivative of f of order « is defined by:
D f (x) = lim

h—0

f(x+hx")—f(x)
= )

forall x>0, a<(0,1].
For more information about conformable fractional derivative see [6-7].

Let consider the following (1) Dirichlet boundary value problem

Theorem. The following trace formula is hold
2

i{ﬂm ~Zp? —co}:M—%co—%(m H)—%(h+ H)?

r T 4
Where
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PA3PABOTKA INTPOT'PAMMHOI'O OBECHHEYEHUA JJIAA YUCJIEHHOT'O
PEIIEHUS OBPATHBIX 3AIAY JJ1S1 HEJTMHEVMHBIX
3BOJIIOIIMOHHBIX BUXPEBBIX YPABHEHUI

Kyp6anoB Mancyp Ilanxxu yriam
CypxaHgapsuHCKas 00;1acTh, banauxanckuii palioH, cpeaHsis 001meoopa3oBaTeIbHAS
mkona Ne 34

eab uccaenoBanus

Lens uccrnenoBanusi — pazpaboTKa MPOTPAMMHOI0 OOECIEUEHUSs!, MO3BOJISIOIIETO
3¢ ()EKTUBHO U TOYHO peliaTh OOpaTHBIC 3a7auM ISl HEJIMHEHHBIX BOJIIOIIMOHHBIX
BUXPEBBIX YpaBHEHU. B xome pa®oThl mpesmonaraeTcs Co3AaHue alrOpUTMOB IS
CTaOMJILHOTO  BBIYMCICHUS  HEU3BECTHBIX  IMAPAMETPOB  BUXPEBBIX  CHUCTEM,
ONTUMHU3AIMA YHCJICHHBIX METOJOB U o0ecreueHue ynoO0HOTo wuHTepderica
MPOTPaMMBI JIJIs1 TTOJI30BATEIIS.

MarepuaJjbl 1 METOAbI

B  kadecTtBe MarepuasoB  HUCCIEAOBAaHUS  MCIOJb30BAINCH:  HEJIMHEHHBIE
ABOJIIOIMOHHBIC BUXPEBBIC YPABHEHUSI C PA3IMYHBIMHU TapaMeTpaMH; HMCXOJIHBIE U
IpaHUYHBIC YCIIOBHUS, a TaKXKe€ CHUHTETUYECKHE TECTOBbIE JaHHBIC, PE3YyJIbTaThI
YUCJIEHHBIX AKCHEPUMEHTOB JJII IPOBEPKU TOUYHOCTU M CTAOUIBLHOCTH MPOrPaMMBI.
MeTtoanl ucciieqOBaHUS .

1. MaremaTuyeckoe MoAeIUpOBaHUE — GopManu3alus OOpaTHBIX 3a1ady U
onpe/ereHe HEM3BECTHBIX MAPAMETPOB,3

2. YucneHHsle METOABI — HCIONb30BaHWEe KoHeuHbIX pasHocted (Finite Difference
Method, FDM), perymsapuzanuss TuxoHOBa U MTEPANMOHHBIE aITOPUTMBI IS
MOBBIIICHUS] TOYHOCTH;

3. AnropurMuueckoe MOJIETUPOBAHHE — pa3padoTKa CTPYKTYp HPOrPaMMHOIO
obecrieyeHus JjIsl ONTUMU3AIMU BBIYUCICHUM U POBEPKU YCTOMUUBOCTH;

4. DkcnepuMeHTajdbHas TPOBEPKA — TMPOBEICHHE TECTOB Ha  Pa3IMYHBIX
KOH(UTYpALHUSAX BUXPEBBIX CUCTEM JJIsl OLICHKU TOYHOCTHU U HAJIEKHOCTH PACUYETOB;
5. AHanu3 pe3ylbTaTOB — CPABHEHUE IMOJYUYECHHBIX PEUICHUNH C TEOPETHUUYECKUMHU
JTAHHBIMH W BU3yaJIH3aIis JUHAMUKH BUXPEBBIX MMOJICH.

[Ipumenenue >Tux MeTOAOB obecmeunBaeT d(HPEKTUBHOE M YCTOWYMBOE PEIICHHE
CJIOKHBIX HEJTMHEHHBIX 0OpATHBIX 33/1a4 C BBICOKOW TOYHOCTHIO.

Pesynbrars

PazpabotanHoe nporpaMmMHOe 00€CIeUeHHE YCIICIHO PeIIalio CI0KHBIC HEIMHEITHBIC
oOpaTHbI€ 3a1a4M. B X071e TeCTOB OTHOCHUTEIbHAS OIIUOKA ONPEEICHHS HEU3BECTHBIX
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napaMeTpoB He mnpeBblmana 2-3%, YTO MOJATBEP)KIAET BBICOKYIO TOYHOCTH
anroputMmoB. Jlaxe npu 1o6aBneHUN IIyMoB 70 5% B UCXOAHBIE JaHHBIE IpOrpaMMa
cCoXpaHsijla yCTOMYMBOCTH, OOecreurBasi CTaOUIIBbHYIO CXOAMUMOCTb HUTEepaiuil 6e3
konebanuid. J{nsa npoctpanctBenHoi cetku 100100 y3710B 1 BpeMeHHOTO 1mara At =
0.01, pacdeTHblE SKCNEPUMEHTHI BBIOJHAINCH 3a 45—60 CexkyHI Ha CTaHIAPTHOM
komneiorepe (Intel 17, 16 GB RAM). Hnrtepdeiic mporpaMMbl MO3BOJST CTPOUTH
rpaduKy BUXpPEBOTO TOJIA B pPEATbHOM BPEMEHM, CPaBHUBATh BHIYHMCICHHBIC U
UCXOJIHbIE JaHHbIE, YTO OOJIEr4aJl0 aHaJM3 PpPEe3yJIbTaToB. MTepaunoHHBIHI
IPaJUeHTHBII METOJ OOHOBIEHHS TMAapaMeTpPOB TIOKa3ald BBICOKYIO CKOpPOCTb
CXOJUMOCTH Jla)Ke JJI CJIOKHBIX HEJIMHEWHBIX 3a/1ad. Pe3ynpTaThl S3KCIEPUMEHTOB
HNOJATBEPAUIIM, 4YTO pPa3pabOTaHHOE TMpPOrpaMMHOE oOOecreueHue OOecreurnBaeT
BBICOKYIO TOYHOCTb, YCTOWYUBOCTh U 3((HEKTUBHOCTh BBIUMCICHUMN, YTO JENIAET €ro
MPAaKTUYECKUM HWHCTPYMEHTOM JUIsl pELIEHUs OOpaTHBIX 3ajady B HEJIMHEWHBIX
BHUXPEBBIX CHCTEMaX.
133 80: 008
B pe3ynbrare NpoOBENEHHOIO HCCIEIOBaHUS ObUIO pa3padoTaHO MPOrPaMMHOE
obecrieuenue, obecneunBaroiiee 3PGHEKTUBHOE, TOYHOE U YCTOMYMBOE pEIICHHE
oOpaTHBIX 3aJ1a4 JIJIs1 HEJTMHEHHBIX YBOJIIOIIMOHHBIX BUXPEBBIX YPABHEHU.
[IpMeHeHne YNCIEHHBIX METOJOB, BKJIIOYasi KOHEYHbIE PA3HOCTH U PETYJIAPU3ALIUIO
TuxoHOBa, MO3BOJWIIO MOJTYYaTh HAJEKHBIE PEHICHUS JaXKe MPU HAIMYUU LIYMHBIX
naHHbIX. THTEpdeiic mporpaMmmel oOecrieunBaeT y100HOEe ypaBlIeHUE TapaMeTpamu,
BU3yaJIM3alMI0 BUXPEBOrO TOJISI W AHAIM3 PE3yJbTATOB B PEATbHOM BpPEMEHH.
Pa3paboTanHoe mnporpaMMHOe OOEcreYeHHe HUMEET MPAKTUYECKYH0 W Hay4HYIO
LEHHOCTh, MPEAOCTaBIsIsl MCCIAEAOBATENSIM HWHCTPYMEHT [UIsl MOJAETUPOBAHUS
CJIOKHBIX BHUXPEBBIX CUCTEM M TOYHOI'O ONPEIECICHUS HEU3BECTHBIX IMapaMeTpoB. B
JTanbHEHIIEeM TporpaMma MOXKET OBITh JIOMOJIHEHA HWHTErpalnueld MmapauielbHbIX
BBIYMCIICHUM U METO/I0B MAIIMHHOTO OOYYEHHS JIsi ONTUMHU3ALUU [TapaMeTPOB, YTO
MOBBICUT MPOU3BOJUTENBHOCTh U PACIIMPUT BOZMOKHOCTH IPUMEHEHHUS.
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AnHoTanusi: B coBpemeHHOM 00pa3zoBaTeNbHOM Tpolecce 0coboe 3HaYeHHE
npuoOpeTaeT pa3BUTHE KPEATUBHOTO MBIIICHHUS KaK OAHOTO U3 KIIOYEBBIX HABBIKOB
XXI Beka. Muammuii MIKOJBHBIM BO3pacT MpeACTaBiIseT coOoil Haubonee
OJlaronpuATHBIN Nepuo/1 1711 GOPMUPOBAHUS OCHOB TBOPUECKOTO MBIIIIICHUS, TaK KaK
MMEHHO B 3TO BPEMsI aKTUBHO Pa3BUBAIOTCS BOOOPAKEHHE, MHTYMIIMS, THOKOCTh U
CaMOCTOATENIbHOCTh. B 1aHHOW  cTaThe  paccMaTpuBaIOTCS  OCOOEHHOCTHU
(GopMHpOBaHMS KPEATHBHOIO MBIIUIEHUS MIIAJIIMX IIKOJIBHUKOB B paMKax
BHEYPOUYHOI JeATEIbHOCTH, KOTOpask MPEIOCTaBIsET CBOOOIHOE MPOCTPAHCTBO JJIS
TBOPYECKOM caMopeaJM3aluu JeTeid. BHeypouHas JAesITeNbHOCTh IO3BOJISIET
WCIIOJIB30BaTh HECTaHAAPTHBIE METOJbl, HUIPOBBIE M IPOCKTHBIE TEXHOJIOTUH,
AJIIEMEHTBI UCKYCCTBA, UCCIEHOBATEIBCKYI0 U KOHCTPYKTHUBHYIO IEATEIBHOCTH, YTO
crocoOCTBYeT (OPMUPOBAHUIO Yy YYAIIUXCA CIOCOOHOCTH K JIUBEPTCHTHOMY
MBIIUICHNI0, CaMOCTOSITEIbHOMY PEIICHUI0 HECTAHJIAPTHBIX 3aJady M CO3JIaHHUIO
OpUrMHaNBHBIX Haed. Ocoboe BHMMaHUE YIEIEHO pOJIM Meaarora B OpraHU3aluu
pa3BUBAIOLLEH cpeibl U BbIOOPE 3PHEKTUBHBIX (HOPM BHEYPOUHOU PabOTHI.
KuarwudeBble c¢ji0Ba: KpeaTUBHOE MBIIUICHUE, MIIAIINE I[IKOJbHUKH, BHEYpPOUHAs
NEeSATENbHOCTh, TBOPYECTBO, II€JarOTMYECKUE TEXHOJIOTMM, WIrpa, MPOEKTHas
NEeSATENbHOCTh, PA3BUTHE JIMYHOCTH, HECTAHJIAPTHOE MBIIUICHNUE, IUBEPreHTHOE
MBIIICHUE.

BBenenne

CoBpeMeHHOE 00IIECTBO MPEABABISIET BCE 00JIee BHICOKHE TPEOOBAHMS K JIMYHOCTH,
CHIOCOOHOM amanTUpOBaThCsl K  OBICTPO MEHSIOIIUMCSl  YCIIOBUSIM, MBICIIUTh
HECTAHJAPTHO, IPUHUMATH CAMOCTOSITEIIbHBIE PELICHUS U NIPEIIaraTb OpUTMHAIIBHBIC
ujaen. B 5TOM KOHTEKCTE KpEaTMBHOE MBIIUICHUE PAacCMaTPUBACTCS KaK OJHA W3
KIroueBbIX KoMreTeHi X XI Beka. B yciaoBusix 0OHOBIEHHON cucTEMbI 00pa30BaHuUs
3a/1a4a pa3BUTHUSL TBOPUYECKOTO MOTEHIMANa YYalIuXCsl CTAHOBUTCA HEOTHEMIIEMOM
4acThIO MIEJarOru4ecKoro npouecca.
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Mnaammid TIKOJBHBIA BO3pPacT — A3TO OCOOBIM TEepuoa B JKM3HU peOEHKa, Korma
3aKJIaJBIBAIOTCSI OCHOBBI MBIIUICHUS, (POPMUPYETCs MO3HaBaTelbHAs aKTUBHOCTH U
CTpEMJICHHE K CaMOBBIpakeHHI0. VIMEHHO B 3TOM BoO3pacTe JieTh Hauboiiee
BOCIIPUMMYKBBEI K HOBOMY OIIBITY, OTKPBITHI K SKCIEPUMEHTAM U UTpaM, 00J1aJaioT
OoraTeiM BOOOpPaXEHHMEM U ECTECTBEHHBIM HHTEPECOM K OKpYyKaloleMy MUpY.
IlosToMy KpaliHE Ba)XHO MCIOJB30BATH JAHHBIA BO3PACTHOM  J3Tam Ui
LEJIEHANPABICHHOTO PA3BUTHUS KPEATUBHOTO MBIILJICHUS.

TpanuuronHbeie (OpPMBI YPOUHOM NE€ATEIBHOCTH, HECMOTPSI HAa CBOKO 3HAYUMOCTb,
HEPEJKO OrpaHUYeHbl paMKaMH y4eOHOM NporpaMmbl M CTaHAAPTU3UPOBAHHBIMU
MeTrogaMyd. B oTiMuMe OT 3TOro, BHEYpPOUHAs MESITEIbHOCTh HPEIOCTABISIET
YHHUKaJIbHBIE BO3MOKHOCTH Il CBOOOIHOM, THOKOM U TBOPUYECKH OPUEHTHUPOBAHHOU
paboThl ¢ ydamuMmucs. BHeypouHble 3aHATUS MO3BOJISIOT IMENAarory OTOWTU OT
KECTKUX PErIaMEHTOB M HCIIOJIB30BaTh Pa3HOOOpa3Hble (OPMBI: HUIPhI, MacTep-
KJIacChl, = NPOEKTHbIE  pabOThl,  KOHKYPCBhl,  TeaTpajbHble  MOCTAHOBKH,
HCCJIEI0BATENbCKUE U TBOpUYECKHUE JTabopaTopuu. Bc€ 3To ciocoOCTBYET aKTUBU3ALIMH
MHTEJUIEKTYAJIbHOTO Y JIMYHOCTHOI'O MOTEHLIMAJA ACTEH.

Kpome ToOro, BHeypodHas JEATEIBHOCTh II03BOJISIET HAJIAIUTH JIOBEPUTEIbHBIC
OTHOILIEHUS MEXKIY YUUTEIIEM U YUEHUKOM, CO3/1aTh OJaronpusTHYIO SMOLIMOHAIbHYIO
atMocepy, B KOTOpoii peOEHOK HEe OOUTCS MPOSBIATh HHUIMATUBY, (DaHTa3upOBATh,
poOoBatTh U omMoOaThCs. IMEHHO Takue YCIOBHS SIBISIOTCS OCHOBOU (DOPMUPOBAHHUS
IrMOKOT0, HECTEPEOTUITHOTO, OPUTHUHAIIBHOTO MBIIILIICHUS.

Takum 00pa3oMm, wucclIegoBaHUE OCOOEHHOCTEH (QOpMHUPOBAHUS KPEATUBHOTO
MBIIUICHUS MJIAJUIMX [IKOJbHUKOB BO BHEYPOYHOW JI€ATEIBHOCTH SIBIISIETCA
aKTyaJIbHOW 3a/laueii COBPEMEHHOW IMeIaroruueckod HayKd W MPAKTUKU. ITO
HalpaBlieHuEe TpeOyeT BHUMaHMsI KaK CO CTOPOHBI TEOPETUKOB, TaAK U CO CTOPOHBI
MearoroB-MPakTUKOB, TaK KaK OT KaueCcTBa OpPraHU3aIliy BHEYPOYHOU pabOThI BO
MHOTOM  3aBUCHUT pPa3BUTHE TBOPYECKUX CIOCOOHOCTEH u  (OpMHUpOBaHHE
KOHKYPEHTOCIOCOOHOW JTUYHOCTHU HIKOJIbHHKA.

OcHoBHas YacTh

Pa3BuTre KpeaTUBHOIO MBIIIJIEHUS MIIAJIIUX IIKOJIBHUKOB BO BHEYPOUYHOU
JESITeIbHOCTU TpeOyeT KOMILJIEKCHOTO TOJXO/Aa, YYWUTHIBAIOIIETO BO3pPACTHBIC
OCOOEHHOCTH  JeTel, crnenudpuKky o00pa3oBaTENbHOW CpeAbl ¥ TOTEHIUA
MEJAaroru4eckux  TexHosuoruil. KpeaTuBHOE  MpllIIIEHWE, B OTJIMYME  OT
PENpPOIYKTUBHOIO, OPUEHTHPOBAHO HA MOMCK OPUTMHAJIBHBIX PELICHUI, T€HEPALUIO
HOBBIX MJIeH, YMEHHE CMOTPETh HA CUTYalMIO MO/ pa3HbIMU yriaMu. OHO BKIIIOYAET
TaKue KOMIIOHEHThI, KaK OerJIoCTh, THOKOCTh, OPUTMHAIBLHOCTD, pa3pab0TaHHOCTH (110
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Jx. T'nndopay) u akTUBHO (GOPMUPYETCS NMPU HATWYUH yCIOBUM IS CBOOOTHOM,
MOTHBHUPOBAHHOMN ¥ HMOIIMOHAIBHO OKPAILIEHHOU JESITEIBHOCTH.

OaHUM 13 TaKUX YCIOBHM SIBIIIETCS BHEYPOUHAs JEATEIbHOCTD, IJIe pEOEHOK BHIXOJIUT
3a paMKH CTPOT0 yueOHOM TporpamMmsl. 371€Ch MOKHO BApbUPOBATH METO/IbI, TIOXO/IbI,
conepkanue M ¢GopMbl padoThl. [lemaror MoKeT HCIONB30BAaTh WHTEPAKTUBHbBIC
METO/Ibl, UTPOBBIE TEXHOJOIUH, MPOEKTHYIO M HCCIEA0BATEIBCKYIO JEATEIbHOCTD,
KPY’KKOBYI0 pabOTy, KyJbTYpHO-IOCYTOBble MeponpusaThs. Bc€ 310 co3maér
ONMarompusITHyI0 TMOYBY JJs pealM3allid TBOPUYECKOrO TMOTEHIMANa MJIaJIInX
IIKOJIbHUKOB.

OnnuM u3 >PGEeKTUBHBIX MOAXOAOB SBISETCS OpraHu3alus Kpy>KKOBOM padOThl ¢
TBOPYECKON HANpaBJICHHOCThIO. Hampumep, KpyKKHM TeaTpaJbHOIO HCKYCCTBa,
pPUCOBaHHA, MOJEIUPOBAaHUS, JUTEepaTypHoro TBopuecTtBa win  «HOHBIA
M300peTaresiby He TOJBKO IMO3BOJIAIOT PEOEHKY pa3BUBAThb CBOM MHTEPECHl, HO U
(GOpMHUPYIOT HABBIK HECTAHAAPTHOI'O MBINUICHUS. B TakuxX ycloBUSAX HETH ydarcs
reHepUpOBaTh UJeH, pabOTaTh B KOMaHAE, MPEJICTABIATh CBOU Pa3padOTKHU, MBICIUTh
00pa3HO U KOHCTPYKTHUBHO.

[IpoekTHass NEATENBHOCTh TAKXKE IIUPOKO HCIOJIB3YyETCSI BO BHEYPOUYHOM padoTe.
Mnanmye MKOJIBHUKM B paMKaX MHHH-IIPOEKTOB CO3JAIOT IOCTEPhI, MPOBOMAST
IpOCThle HAOIIOACHUS, TOTOBAT IPE3EHTALMU, MOJCIMPYIOT CUTyallUd U HIMYT
aNbTepHATUBHBIE pelIeHUs. BakHO, YTOOBI TEMBI MPOEKTOB OBLIN JTUYHO 3HAUUMBIMU
U HMHTEPECHBIMU [UIsl JETEed — 3TO MOBBIIIAET MOTUBALMIO W BOBJIEYEHHOCTD.
Hanpumep, npoextsl «Moii BoJeOHbIN ropoay», «M300petu mnone3Hsii mpudop st
mKkonb», «llpuaymail cBOIO CKa3Ky» aKTUBU3UPYIOT OOpa3HOE MBIIUICHHE U
Pa3BUBAIOT YMEHUE BUJIETh IPUBBIYHBIE BELIU B HOBOM CBETE.

HrpoBbie TEXHOIOTMH, OCOOEHHO TBOPUYECKHUE U POJIEBBIE UTPHI, BEICTYNAIOT MOILIHBIM
CTUMYJIOM pa3BUTHUSl KpeaTUBHOCTU. Uepe3 Urpy AeTH CBOOOIHO BBIPAKAIOT UJCH,
y4arcsi UMIPOBU3UPOBaTh, MpoOOBaTh HOBoOe. Takue urpbl, kak «Yto ObUIO OBI,
eciu...», «[lpunymait punany, «Hapucyit My3bIKy», MO3BOJISIOT BEIXOJIUTh 32 PAMKU
mabJIOHHOrO MbILUIEHUs. PosieBast urpa co3maé€r yCIOBHYIO CUTYallli0, B KOTOPOU
IIKOJIBHUK MPUHUMAET Ha ce0sl ONPEAeNIEHHYIO POib (XyA0KHUKA, YYEHOTO, TUCATEIS)
U JICUCTBYET B 33/IaHHBIX, HO OTKPBITBIX JIJIs1 TBOPUECTBA YCIOBUSX.

Kpome TOro, Bo BHEYpPOUHOIl [JEATEIBHOCTH HPUMEHSIOTCS METOABI MO3TOBOIO
IITYypMa, aCCOLMATUBHOTO PHCOBAHHUA, BHU3yaJIM3allUM, CTOPUTEJUIMHIA, KOTOpHIE
MOMOTalOT JEeTSM pacKpbhlTh BHYTPEHHUM MOTEHLIMAJ, YydaT aHaJIU3UPOBATbH,
KOMOMHHUPOBaTh U WHTEpHpeTHpoBaTh HMH(opManuio. [IpakThka MOKa3bIBaeT, 4YTO
Jake MPOCTOE 3a/IaHue «IIPUAYMATh HEOOBIYHOE MTPUMEHEHUE 3HAKOMOMY TPEIMETY»
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BBI3bIBAaCT Oypro uAeH y MIAQAIIUX [IKOJBHUKOB U CIIOCOOCTBYET pPa3BUTHUIO
JTABEPTEHTHOTO MBIIUICHUS.

Ocoboe BHHMMaHHE YJIEISIETCS AMOILMOHAILHON aTMocdepe 3aHaATuil. BHeypounas
paboTta A0mKHA OBITh OpPraHW30BaHa Tak, YTOObI peOEHOK UyBCTBOBA MOJJEPKKY,
0e301acHOCTh U UHTEpPEC K COOCTBEHHBIM pe3ylibTaraM. Henb3si KpUTHKOBATH HIIEU
JeTell — Jake camble HEOOBIYHBIC WM «(aHTACTUYECKHUE» HAXOJIKH MOTYT CTaTh
OCHOBOW JJIi HOBBIX pemeHui. [loamepkka WHULMATUBBI, YBAXKEHHWE K MHEHHIO
peOEHKa, OTKpPBITOCTh TMeJarora — BaKHEHIIME YCIOBHS  (HOPMUPOBAHUS
KPEaTUBHOCTH.

He wMeHee BaxHOU dBiIsieTCss W peQUIEKCUsi, KOTOpas TMOMOTaeT OCO3HATh H
MIPOAHATIM3UPOBATH COOCTBEHHYIO MBICIUTEIBHYIO IEATEILHOCTD. [10ociie BhIMOTHEeHNS
TBOPYECKOTO 3aJaHUS MEeIaror MOXKET MPEIIOKUTH JETAM 00CYAUTh: «YTO HOBOTO ThI
npuayMan?y», «4ro 0bu10 cnoxHo?», «Kakyto naer Tbl MOr Obl pa3BUTh AAJbLIE?.
O10 (QopMHUpPYET MeETaNnpeAMETHbIE KOMIIETEHIIMM W CHOCOOCTBYET pa3BUTHUIO
CaMOCO3HAHUS.

Takum 00pa3zom, BHEypOUHas AESATENBHOCTb — 3TO HE IMPOCTO TOMOJHUTEIBHOE
BPEMSIIPENIPOBOKICHUE, & YHUKAIBHOE MPOCTPAHCTBO JJII TBOPYECKOI'O Pa3BUTHSA
pe6énka. OHa naét cBOOOTY, BOBMOXKHOCTH U WHCTPYMEHTHI Jisi (OPMHUPOBAHUS
KpEaTUBHOTO MBIIUIEHUS,, YTO B CBOI OYE€pelb CIOCOOCTBYeT Oojiee MOJHOU
peanu3aluy MOTEHIMala MIAJIIEro IIKOJIbHUKA Kak JIMYHOCTH M OyIayIero
y4YacCTHHKA OOILECTBA 3HAHUI U HHHOBALIHA.

3aKIIFOueHUE

DopMHUpPOBaHUE KPEATUBHOTO MBIIUICHUS Y MJIAJIINX HIKOJBbHUKOB SIBIISIETCA
BOXHEUILIMM HANpPaBJICHUEM COBPEMEHHOM II€IarOrMKH, IIOCKOJIBKY HWMEHHO B
HAa4yaJbHOW IKOJE 3aKJIAJbIBAIOTCS OCHOBBI THOKOTO, HECTEPEOTUITHOTO U
MPOAYKTUBHOIO MBbIIUIEHUs. B yCIOBUAX CTPEMHUTEIBHOIO PAa3BUTHUS TEXHOJIOTHM,
1udpoBU3aIMN U HEOOXOAUMOCTH OBICTPOTO pearupoBaHUsl Ha U3MEHSIOIIUIICS MUD,
YMEHUE MBICIUTh KPEATUBHO CTAHOBUTCS HEOTHEMJIEMBIM KOMIIOHEHTOM YCHEIIHOW
JUYHOCTHU OYyIylIEro.

PaccmoTpenne BO3MOKHOCTEN BHEYPOUHOU NEATENBHOCTH KAK CPEAbl I Pa3BUTHS
TBOPYECKOTO TOTEHIIMANa TOKAa3bIBae€T, YTO OHA OOJaZaeT pPSAIOM YHHUKATHHBIX
npenumyInecTB. BHeypouHas nesTeTbHOCTh OCBOOOXK/IEHA OT KECTKUX PAMOK Y4eOHBIX
Mporpamm, MPeAoCTaBIIACT OOJBIIE CBOOOIBI MEIAroTy U YUYEHUKY, CO3MaET yCIOBUSA
U8 DKCHEPUMEHTUPOBAHUS,  B3aUMOJCMCTBHUS,  JIMYHOCTHOIO  pOCTa U
caMoBbIpaxkeHus. B Takol cpejie ydaiuecs 4yBCTBYIOT ce0s Oosiee pacKpenoiEHHO,
MPOSABJISIOT MHULIMATUBY, HUHTEPECYIOTCS HOBBIMH UJIESIMU U AKTUBHO BKJIFOYAIOTCS B
TBOPYECKHUE MTPOLIECCHI.
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O¢ddexTuBHOCTS (HOPMUPOBAHUSA KPEATHMBHOTO MBIIUICHHUS BO  BHEYPOYHOM
AesITeIbHOCTH 00ecreynBaeTcs MpPH HCIOJBb30BAHUU Pa3HOOOpPA3HBIX METOJIUK:
TBOPYECKUX U POJIEBBIX HUIpP, MPOEKTHOM U HCCIEIOBATEIbCKON JIeATENbHOCTH,
METOJIOB  MO3TOBOTO  IITypMa, CTOPUTEIUIMHIa, BU3Yyalu3allud W  JAPYIHX
NeJarortyeckux TEXHOJOTUH. DTH METOJbl MO3BOJISIOT pa3BUBATh TaKUE KAueCTBa,
KaK BOOOpakeHHEe, OPUTUHAIBLHOCTh MBIIUICHUS, CIOCOOHOCTh K aCCOIMaTUBHOMY U
JTUBEPTCHTHOMY MBIIIUICHUIO, OTKPBITOCTH HOBOMY ONBITY H HECTaHIAPTHBIM
MOJIXO/IAM.
Ocoboe 3HaueHWe B 3TOM MPOIECCE HWrpaeT JUYHOCTh mnexarora. ToJbKo
MOTUBUPOBAHHBIN, TBOPUYECKHU MBICIISIIIANA U YyTKUN YUUTENb CIIOCOOEH OpraHu30BaTh
pa3BUBAIOIIYIO CPELLy, CIOCOOCTBOBATh SMOIIMOHATIBHON BOBJICUEHHOCTH YUAIIUXCS U
dbopmupoBath aTMocdepy T0BepHs U MOIAEPKKH. FIMEHHO nenaror BHIOUpaeT Takue
(GhOpMBI 1 METO/IBI, KOTOPBIE HE IMTPOCTO PA3BICKAIOT, & CIIOCOOCTBYIOT (POPMHUPOBAHUIO
TITyOOKHUX, YCTOMYUBBIX YMEHUHA MBICITUTH KPEATUBHO U MPOAYKTHBHO.
BaxxHo oTMeTUTh, UTO KpEaTUBHOCTh — 3TO HE BPOXKAEHHOE KayeCTBO, TOCTYITHOE
HEMHOTUM, a HaBBIK, KOTOPBI MOXXHO W HYXHO DPa3BUBaTh C PAHHETO BO3pacTa.
BueypouHas pAesTeNbHOCTh CTAaHOBUTCS AS(M(PEKTUBHBIM HHCTPYMEHTOM B 3TOM
IpOLIECCe, €CIIM OHA LIeJICHANPAaBICHHO OPraHMW30BaHa, BKIIIOYAET B CEOsl JIIEMEHTHI
HOBHU3HBI, COTPYIHHUYECTBA, OTKPBITHIX 3aJaHUI 1 CBOOOIBI BEIOOPA.
Takum 00pa3om, MOKHO c/IeIaTh CAEAYIONe 0000MIAIOIINE BEIBOIBI:
-HEypOYHasi JESATENIbHOCTh — OTO OjarompusiTHas Tuiatgopma s pa3BUTHUS
KpEaTHBHOTO MBIIIICHUS,
-pazHooOpasue hopM U METOA0B pabOThI 00eCIeUnBaeT BKIFOYEHHOCTh U aKTUBHOCTD
MJIQIIINX TIKOJIbHUKOB;
-TIeIaroTuyYeckasl TMOJAJIEPKKa, TMOJOXKUTEIbHAsT SMOIMOHANbHAs aTtMochepa U
NpU3HAHUE JETCKUX WHULHUATHB CIOCOOCTBYIOT (POPMHUPOBAHUIO YBEPEHHOCTH U
TOTOBHOCTHU K TBOPYECTBY;
-KpeaTUBHOE MBINUICHHE (OPMUPYETCS B TpoIecce, TPeOyIoIeM CHCTEMHOCTH,
MeJarornyeckoro MacTepcTBa M OPHEHTALMKM Ha WHIANBUAYAIbHBIE OCOOCHHOCTU
YYaIUIXCA.
Pa3BuTHe KpeaTUBHOCTH MJIA X IIKOJIBHUKOB Y€pPe3 BHEYPOUHYIO JIEATETLHOCTh HE
TOJIBKO o0oramiaer 00pa3oBaTeNbHBINA MPOIECC, HO U (GOPMUPYET KOMIETEHTHOTO,
WHUIIMATUBHOTO ¥ TapMOHUYHO PAa3BUTOIO UYEJIOBEKa, T'OTOBOTO K BBI30BaM
COBPEMEHHOT0 MHpa.
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SUN’LY INTELLEKT VOSITALARI YORDAMIDA MALL-
PLATFORMALARDA PLURIMADANIY TOPSHIRIQLARNI AVTOMATIK
TAHLIL QILISH

Azimova Sevara Muzaffar qizi, mustaqil tadgigotchi

Annotatsiya. Ushbu magolada MALL (Mobile-Assisted Language Learning)
texnologiyalarining sun’iy intellekt bilan integratsiyasi asosida plurimadaniy
topshiriglarni avtomatik tahlil gilish imkoniyatlari yoritilgan. ChatGPT, Grammarly,
TalkPal kabi Al vositalarining til o‘rganishda madaniyatlararo kompetensiyani
rivojlantirishdagi roli va ularning O‘zbekiston ta’lim tizimida qo‘llanish istigbollari
tahlil etiladi. Shuningdek, mamlakatda ragamli ta’lim va sun’1y intellekt integratsiyasi
til o‘qitish samaradorligini oshirishga xizmat gilishi asoslab berilgan.

Kalit so‘zlar: sun’iy intellekt, MALL texnologiyasi, plurimadaniy kompetensiya,
avtomatik tahlil, ragamli ta’lim, madaniyatlararo muloqot, til ta’limi.

AHHOTanus . B craree paccMaTpuBarOTCd BO3MOXKHOCTHM MHTETPAlMU TEXHOJIOTUU
MALL (Mobile-Assisted Language Learning) ¢ MCKyCCTBEHHBIM MHTEJJICKTOM JUISI
aBTOMATUYECKOTO aHajiu3a IUTIOPUMEIUNHBIX W IUTIOPUMAJAHUNHBIX —3a/IaHUM.
AHanusupyeTtcsi posib Takux uHCTpyMeHToB, kKak ChatGPT, Grammarly u TalkPal, B
Pa3BUTUU MEKKYJIbTYPHON KOMITETCHIIMU O0yJarOIIUXCS U UX TPUMEHEHHE B CUCTEME
oOpazoBanus Y30ekucrana. [Tokazano, uro unrerpauust MU u nudposoro odyueHus
CIOCOOCTBYET MOBBIMICHUIO A(DPEKTUBHOCTH MPENOAaBAHUSI UHOCTPAHHBIX SI3BIKOB U
Pa3BUTHIO MEXKYJTYPHOTO B3aUMOCHCTBUSI.

Kiaw4deBble  cjoBa: HUCKYCCTBEHHBIM  MHTEJJIEKT,  TexHojoruss  MALL,
TUTIOpUMaaHUITHAS KOMTIETEHITUSI, aBTOMAaTHYECKUI aHalu3, udpoBoe 00pa3oBaHue,
VY30ekucTaH, MEXKKYJIbTypHasi KOMMYHHKAIUSA, SI3bIKOBOE 00yUYEHHE.

Annotation. This article explores the integration of MALL (Mobile-Assisted
Language Learning) technologies with artificial intelligence for the automatic analysis
of pluricultural and multimodal language tasks. It examines the role of Al tools such
as ChatGPT, Grammarly, and TalkPal in developing learners’ intercultural competence
and their implementation within Uzbekistan’s educational system. The study concludes
that integrating Al with digital learning enhances foreign language teaching
effectiveness and fosters intercultural communication skills.

Keywords: artificial intelligence, MALL technology, pluricultural competence,
automatic analysis, digital education, Uzbekistan, intercultural communication,
language learning.
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Bugungi kunda raqamli texnologiyalar va sun’iy intellekt ta’lim tizimining
ajralmas gismiga aylanib bormoqda. Xususan, MALL (Mobile-Assisted Language
Learning) texnologiyalari til o‘qitishning yangi bosqichini boshlab berdi — o‘qituvchi
va talaba o‘rtasidagi o‘zaro ta’sir mobil ilovalar, virtual muhit va multimodal kontent
orgali amalga oshmoqda. Shu bilan birga, til o‘rganish jarayonining muhim tarkibiy
qismi bo‘lgan plurimadaniy kompetensiyani shakllantirish masalasi ham
zamonaviy texnologiyalar bilan uyg‘unlashmoqda. Bunda o‘quvchi faqat tildagi
bilimni emas, balki turli madaniyat vakillari bilan samarali mulogot qgilish, ularning
qadriyatlarini anglash va o°zini madaniyatlararo kontekstdagi sub’ekt sifatida
namoyon etish imkoniga ega bo‘ladi. Sun’iy intellekt vositalari, jumladan ChatGPT,
Grammarly, TalkPal, Elsa Speak kabi tizimlar til o‘rganishning samaradorligini
oshirib, plurimadaniy topshiriglarni avtomatik tahlil gilish imkonini bermogda. Bu
vositalar nafagat grammatik xatolarni aniglaydi, balki nutgning madaniy kontekstga
mosligini, muloqot ohangini, so‘z tanlashdagi uyg‘unlikni ham baholay oladi. Bunday
texnologiyalar yordamida talabaning mulogotdagi madaniyatlararo sezgirligi, tilga
nisbatan refleksiyasi va empatik fikrlash darajasi avtomatik tarzda tahlil gilinadi.

Ragamli transformatsiya jarayonlari ta’lim tizimini tubdan o‘zgartirmoqda.
Aynigsa, MALL (Mobile-Assisted Language Learning) texnologiyalarining sun’iy
intellekt bilan uyg‘unlashuvi til o‘qitish jarayonini yangi bosqichga olib chigmoqda.
Bugungi kunda mobil platformalar yordamida oqituvchi va talaba o‘rtasidagi mulogot
multimodal kontent — matn, audio, video va virtual muhit orgali amalga oshirilmoqda.
Shu bilan birga, plurimadaniy kompetensiyani shakllantirish — ya’ni turli
madaniyat vakillari bilan samarali mulogot qilish, ularning gadriyatlarini anglash va
madaniyatlararo sezgirlikni rivojlantirish — til o‘rganishning ajralmas qismiga
aylanmoqgda. Xususan, MALL (Mobile-Assisted Language Learning) texnologiyalari
til o‘qitishning yangi bosqichini boshlab berdi — o‘qituvchi va talaba o‘rtasidagi
o‘zaro ta’sir mobil ilovalar, virtual muhit va multimodal kontent orgali amalga
oshmoqda. Shu bilan birga, til o‘rganish jarayonining muhim tarkibiy qismi bo‘lgan
plurimadaniy kompetensiyani shakllantirish masalasi ham zamonaviy texnologiyalar
bilan uyg‘unlashmoqda. Bunda o‘quvchi faqat tildagi bilimni emas, balki turli
madaniyat vakillari bilan samarali mulogot qilish, ularning gadriyatlarini anglash va
o‘zini madaniyatlararo kontekstdagi sub’ekt sifatida namoyon etish imkoniga ega
bo‘ladi. Sun’iy intellekt vositalari, jumladan ChatGPT, Grammarly, TalkPal, Elsa
Speak kabi tizimlar til o‘rganishning samaradorligini oshirib, plurimadaniy
topshiriglarni avtomatik tahlil qilish imkonini bermoqda. Bu vositalar nafagat
grammatik xatolarni aniglaydi, balki nutqning madaniy kontekstga mosligini, mulogot
ohangini, so‘z tanlashdagi uyg‘unlikni ham baholay oladi. Bunday texnologiyalar
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yordamida talabaning muloqotdagi madaniyatlararo sezgirligi, tilga nisbatan
refleksiyasi va empatik fikrlash darajasi avtomatik tarzda tahlil gilinadi.

O‘zbekistonda bu jarayonlar “Raqamli O‘zbekiston — 2030 strategiyasi va
“Sun’iy intellektni rivojlantirish konsepsiyasi” asosida tizimli ravishda yo‘lga
qo‘yilmoqda. So‘nggi yillarda oliy ta’lim muassasalarida ragamli o‘qitish
platformalarini joriy etish, chet tillarni o‘qitishda MALL texnologiyalarini sinovdan
o‘tkazish, Al asosida tahlil vositalarini qo‘llash bo‘yicha tajribalar kengaymoqda.
Masalan, ayrim universitetlarda til o‘rgatuvchi mobil ilovalar yordamida talabalar
nutqini avtomatik tahlil gilish, talaffuzdagi xatolarni aniglash va madaniyatlararo ifoda
uslublarini tahlil qilish imkoniyati yaratilmogda. Bu holat o‘qituvchining yukini
yengillashtirib, baholash jarayonini ob’yektivlashtiradi. Kelgusida O‘zbekistonda
MALL va sun’iy intellekt integratsiyasi quyidagi yo‘nalishlarda rivojlanishi
kutilmoqda: birinchidan, Al-integratsiyali baholash tizimlari yordamida yozma va
og‘zaki nutqdagi madaniy moslikni avtomatik aniglash imkoniyati kengayadi;
ikkinchidan, mahalliy tillar va madaniyat asosida ishlab chigilgan MALL-
platformalar yaratiladi, bu esa o‘zbek, rus, ingliz va boshqa tillarni o‘rganishda
madaniyatlararo o‘zaro ta’sirni kuchaytiradi; uchinchidan, xalgaro hamkorlik
asosida ko‘p tilli mobil ta’lim ekotizimi shakllanadi, unda O‘zbekistonning milliy
qadriyatlari ham global raqamli ta’lim tizimiga integratsiyalanadi.

Xulosa o‘rnida aytish joizki, O‘zbekiston ta’lim tizimida sun’iy intellekt va
MALL texnologiyalarining integratsiyasi til o‘qitishning yangi bosqichini boshlab
bermoqda. Bu jarayon o‘quvchilarda til bilan bir qatorda madaniyatlararo tafakkur va
global muloqot ko‘nikmalarini rivojlantirishga xizmat qiladi. Sun’iy intellekt asosida
plurimadaniy topshiriqlarni avtomatik tahlil qilish ta’lim sifatini oshirib,
o‘qituvchining ishini yengillashtiradi. Mahalliy sharoitga mos MALL-platformalarni
yaratish O‘zbekistonning raqamli ta’lim salohiyatini yanada kuchaytiradi. Natijada,
mamlakat raqamli ta’lim va madaniyatlararo kompetensiya rivojida mintaqadagi ilg‘or
markazlardan biriga aylanish imkoniga ega bo‘ladi.

Foydalanilgan adabiyotlar
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PAST INTERNET SHAROITIDA MASOFAVIY ESP TA’LIMDA SUN’TY
INTERNET ASOSIDAGI OG*‘ZAKI NUTQ MASHQLARINI SAMARALI
TASHKIL ETISH

Sadullayeva Shoxida Baxodirovna
Urganch davlat universiteti Fakultetlararo chet tillari kafedrasi stajyor-o‘qituvchisi

Annotatsiya. Mazkur tezisda past internet sharoitida masofaviy ESP ta’limida sun’iy
intellekt asosida og‘zaki nutq mashqlarini samarali tashkil etish masalasi yoritilgan.
Taklif etilgan metodik model soddalashtirilgan Al vositalari yordamida talabalarda
kontekstga mos, refleksiv va kommunikativ og‘zaki nutqni shakllantirish imkonini
beradi. Ushbu yondashuv texnik cheklovlarga qaramay, masofaviy o‘qitish sifatini
oshirish va ragamli pedagogikaning yangi bosgichini shakllantirishga xizmat giladi.
Kalit so‘zlar: masofaviy ta’lim, ESP, sun’iy intellekt, og‘zaki nutq, past internet,
metodik model, refleksiya, kommunikativ kompetensiya.

AHHoTaumsi. B jmaHHOM cratbe paccmarpuBaeTcss mnpooOnema  3PEdeKTUBHOM
opraHu3anin YCTHBIX yr[pa)KHeHI/Iﬁ Ha OCHOBC HCKYCCTBCHHOI'O HHTCIIJICKTA B
ANCTAHIITMOHHOM 06yq€HI/II/I ESP IIpu yCIO0BHUAX HU3KOU CKOpOCTH HMHTCPHCTA.
HpezmoxceHHa;I METOoANYECKasds MOACIIb IIO3BOJIACT q)OpMI/IpOBaTB Y CTYICHTOB
KOHTCKCTYaJIbHO aJICKBATHYIO, pe(l)ﬂeKCI/IBHy}O N KOMMYHHWKAaTHBHYIO YCTHYIO PC€Yb C
HCIIOJIb30BaHUEM yOpOWEHHBIX Al-uHCTpymMeHTOB. Takoi MOAX0A CIOCOOCTBYET
ITIOBBIINICHUKO Ka4Yye€CTBa JUCTAHIIMOHHOI'O 06y‘l€HI/I$I )41 (bOpMI/IpOBaHI/IIO HOBOI'O 3TaIlla
1M(pOBOIl ETArOTUKH, HECMOTPSI HA TEXHUYECKUE OTPAHUYEHUS.

KuarwueBble ciioBa: guctaHnroHHOe oOyueHune, ESP, MCKyCCTBEHHBIN HHTEIUICKT,
yCTHasi pedb, HU3Kas CKOPOCTh HMHTEPHETA, METOoAMYecKass MOAeINb, pediekcus,
KOMMYHHKATUBHAA KOMIICTCHIIU .

Annotation. This article addresses the issue of effectively organizing Al-based oral
speaking exercises in distance ESP education under low-bandwidth internet conditions.
The proposed methodological model enables students to develop context-appropriate,
reflective, and communicative speaking skills through simplified Al tools. This
approach enhances the quality of distance learning and fosters a new stage of digital
pedagogy despite technical limitations.

Keywords: distance education, ESP, artificial intelligence, speaking skills, low
internet bandwidth, methodological model, reflection, communicative competence.

Masofaviy ta’lim global miqyosda ta’lim tizimining ajralmas qismiga aylangan bir
davrda, sun’ty intellekt texnologiyalari o‘qitish jarayonini yanada interaktiv,
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moslashuvchan va shaxsga yo‘naltirilgan qilish imkonini bermoqda. Aynigsa, English
for Specific Purposes (ESP) yo‘nalishida og‘zaki nutqni rivojlantirishda Al asosidagi
multimodal vositalar (ChatGPT, Whisper, D-ID va boshqalar) talabalarga kontekstual
muloqot, refleksiya va o‘zini baholash imkonini yaratmoqda. Biroq bu imkoniyatlar
har doim ham barcha foydalanuvchilar uchun bir xil darajada ochiq emas. Ko‘plab
hududlarda internet tezligining pastligi, texnik infratuzilmaning cheklanganligi hamda
zamonaviy sun’ly intelekt platformalarining katta hajmdagi ma’lumot oqimini talab
gilishi og‘zaki nutq mashqlarini to‘liq hajmda qo‘llashga to‘sqinlik qiladi. Natijada,
ESP yo‘nalishidagi talabalar ko‘pincha og‘zaki nutqni rivojlantirish uchun real
kontekstli va interaktiv muhitdan yetarli foydalana olmaydilar. Shu sababli, past
internetli muhit uchun moslashtirilgan, kam resurs talab giluvchi va pedagogik jihatdan
asoslangan sun’iy intelekt metodikasini ishlab chiqish dolzarb masala hisoblanadi.
Mazkur tadqiqot masofaviy ESP ta’limida past internet sharoitida ham ishlay oladigan
soddalashtirilgan sun’iy intelekt vositalari yordamida og‘zaki nutq mashglarini
samarali tashkil etish imkoniyatlarini o‘rganadi.

Masofaviy ta’lim tizimining kengayib borishi ingliz tili, xususan, English for
Specific Purposes (ESP) yo‘nalishida og‘zaki nutqni rivojlantirish jarayoniga yangi
imkoniyatlar yaratdi. Sun’iy intellekt (Al) texnologiyalarining o‘qitish jarayoniga
integratsiyasi talabalarda kontekstga mos mulogot gilish, professional terminologiyani
to‘g‘ri qo‘llash va kommunikativ kompetensiyani oshirishga yordam bermoqda.
Aynigsa ChatGPT, Whisper, Speech Analyzer, D-ID kabi Al platformalari og‘zaki
nutqni rivojlantirishda interaktiv, refleksiv va shaxsga yo‘naltirilgan imkoniyatlar
tagdim etadi. Biroq O‘zbekiston va boshqga rivojlanayotgan davlatlarda internet
tezligining pastligi hamda texnik imkoniyatlarning cheklanganligi ushbu
imkoniyatlardan to‘liq foydalanishga to‘sqinlik gilmoqda. Natijada, talabalarning
og‘zaki nutq mashqlarini to‘liq hajmda bajarish, audio-video muloqgotda ishtirok etish
yoki real vaqtli baholash tizimlaridan foydalanish imkoniyati kamayadi. Shu sababli
past internetli muhit uchun moslashtirilgan, soddalashtirilgan va resurs jihatdan
tejamkor Al yondashuvlarini ishlab chigish zarurati yuzaga kelmogda. Tadgiqot
davomida masofaviy ESP ta’limida og‘zaki nutq mashqlarini Al asosida samarali
tashkil etish uchun uch bosgichli metodik model ishlab chigildi. Birinchi bosgich —
tayyorlov bosqichi bo‘lib, unda talabalar offlayn rejimda mutaxassislikka oid situatsion
matnlar va dialoglarni o‘rganadilar hamda Al tizimiga yuklaydilar. Bu jarayon minimal
internet sarfi bilan amalga oshiriladi. Ikkinchi bosgich — interaktiv bosgichda
ChatGPT yoki shunga o‘xshash platformalar orqali gisqa, lekin maqgsadli dialoglar
tashkil etiladi. Al tizimi talabalar nutgining grammatik to‘g‘riligi, talaffuz aniqligi va
kontekstga mos javob berish darajasini baholaydi. Uchinchi bosgich — refleksiv
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bosgichda Al talabalarga avtomatik fikr-mulohaza (feedback) beradi va ularni oz
nutgini tahlil gilishga undaydi. Internet uzilishi holatlarida bu ma’lumotlar matnli
shaklda saqlanib, keyinchalik ko‘rish uchun taqdim etiladi. Buning uchun visual-light,
audio-priority va text-driven rejimlar uyg‘unlashtirildi. Bunda video kontent o‘rniga
gisqa audio fayllardan, matnli chatbotlardan va soddalashtirilgan interfeyslardan
foydalanildi. Bu yondashuv past internet tezligiga ega hududlarda ham og‘zaki nutqni
rivojlantirish imkonini beradi. Talabalar Al yordamida muloqot jarayonida o‘z
nutgidagi xatolarni aniglash, ularni mustaqil tahlil gilish va kontekstga mos ifodalarni
qo‘llashni o‘rganadilar.

Sun’iy intellekt texnologiyalarining oqilona integratsiyasi past internet sharoitida
ham masofaviy ESP ta’limini yangi bosqichga olib chiqish imkonini beradi. Ishlab
chigilgan metodik model og‘zaki nutqni rivojlantirish jarayonida talabalarning
kontekstga mos fikrlash, refleksiya va mulogot madaniyatini yuksaltirishda samarali
vosita bo‘lib xizmat qildi. Al asosidagi yondashuv texnik cheklovlarni ijodiy
imkoniyatga aylantirib, o‘quv jarayonini yanada moslashuvchan va shaxsga
yo‘naltirilgan shaklga keltirdi. Bunday tizim pedagogik jarayonda innovatsion fikrlash,
mustaqillik va kommunikativ madaniyatni rivojlantirishga xizmat giladi. Ushbu
yondashuv O‘zbekiston ta’lim tizimida raqamli pedagogikaning yangi istigbollarini
ochadi.
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TERMOELASTIKLIK NAZARIYASI MASALALARINING
KUCHLANISHLARGA NISBATAN MODEL TENGLAMASI

Po‘latov Sur’atjon Po‘latjon o‘g‘li
Mirzo Ulug‘bek nomidagi Samargand davlat arxitektura-qurilish
universiteti tayanch doktaranti
suratjonpolatov@gmail.com

Annotatsiya. Termoelastiklik nazariyasi masalalarni odatda kuchlanishlarda
yechishda Eri kuchlanish funksiyasi kiritib yechilgan lekin biz bu ishda hech ganday
go‘shimcha funksiya kiritmasdan to‘g‘ridan tog‘ri kuchlanishlarga nisbatan
termoelastiklik nazariyasi masalasini fazoviy holatda qo‘yilishi va yechish algoritmi
ko‘rsatib o‘tilgan.
Kalit so‘zlar. Beltrami-Mitchell tenglamalari, iteratsiya, kuchlanish, kuchlanish
funksiyasi.

MODEL EQUATION OF THERMOELASTICITY THEORY PROBLEMS IN

TERMS OF STRESS

Abstract. In the theory of thermoelasticity, problems are typically solved in terms of
stress by introducing Airy’s stress functions. However, in this work, the problem of
thermoelasticity is formulated and solved directly in terms of stresses in a spatial
setting, without introducing any additional functions. The algorithm for the solution is
also presented.
Keywords: Beltrami-Mitchell equations, iteration, stress, stress function.

Ko‘p hollarda  konstruksiyalar va ularning elementlarining deformatsiyalanish
jarayoni termomexanik kuchlar ta’sirida sodir bo‘lib, bu jarayon qattiq jismlarda
issiglik ajralishi hamda haroratning oshishi bilan kechadi. Issiglik targalish jarayonini
tasvirlovchi matematik modelni birinchi marta Dyugamel-Neyman ishlarida [4-7]
ko‘rib chiqilgan bo‘lib, unda to‘liq deformatsiya elastik deformatsiya va termik
kengayish deformatsiyasidan iborat deb hisoblangan. Deformatsiyalanadigan gattiq
jismlarning termoelastiklik nazariyasi masalalari quyidagi ishlarda tadqiq etilgan [2-
3]. Odatda, termoelastiklik masalalarini yechishda temperatura issiglik
o‘tkazuvchanlik tenglamasi yechimi sifatida ma’lum deb olinadi va haroratga bog‘liq
bo‘ladi. Bunday masalalar bog‘lanmagan termoelastiklik masalalar deb ataladi.
Odatda, deformatsiyaning birgalikda bo‘lish shartlari doirasida tekis termoelastiklik
nazaraiyasi masalalari Dyugamel-Neyman munosabatlari yordamida Erining
kuchlanish funksiyasi va haroratga nisbatan bigarmonik tenglamani yechishga
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keltiriladi [6,8]. Bunda T funksiya (harorat maydoni) issiglik ogimi tenglamasi yechimi
sifatida ma’lum deb olinadi. Kuchlanishdagi fazoviy
termoelastiklik nazariyasi masalalari Filonenko-Borodich tomonidan ko‘rib chigilgan
[3].

Kuchlanishga nisbatan elastiklik nazariyasining chegaraviy masalalari yangi
qo‘yilishda quyidagi ishlarda ko‘rib chiqilgan [2,4,5].Biz bu ishda temperaturani
hisobga olgan holda BeltramiMitchell tenglamasi quyidagi ko‘rinishda ifodalanadi:

Vig, 48, = (X4 Xy ka5 Zya(T 1”5va) (1)

1+v 1-v

Bu yerda o;-kuchlanish tenzori, v=A4/(A+u)/2 -Puasson koeffitsiyenti, A, -
Lame parametrlari, X;-hajmiy kuchlar, &; - Kroneker simvoli, V2 — Laplas operatori.

Agar yuqoridagi (1) tenglamada fazoviy masala sifatida garasak va hajmiy kuchlar
yo'q bo’lsa, u holda quyidagi ifoda keladi:

o’c, 0°c, O°c 1+v( o T 07T
zx + 2X + zx =2ua > T2 (2)
OX oy 0z 1-vioy® oz
d’c, 0°c, oo 1+v(oT o7
2y + 2y + 2y =2ua 7 T2 (3)
OX oy 0z l1-viox® oz
o’c, 0°c, 0o, 1+v( 0T 07T
> T2 T2 T 2o 2t =2 | (4)
OX oy 0z 1-viox® oy
82 82 62 2
O-ny n O-ny n O-ny zzyal-'__v 0T ’ (5)
OX oy 0z 1-v oxoy
o’c, 0°c, 0o, 1+v o°T
2 2 2 2o (6)
OX oy 0z 1-v oxoz’

o’c,, +820yz +azoyz o LV OT
o oy ar M1y

Bu (2-4)-tenglamalar uch o‘lchovli holatda Beltrami-Mitchell tenglamalarida
temperaturani  hisobga olingan holdagi tenglamalari.Chegaraviy shartlar esa
quyidagicha

ij,j|z :Si’ (8)

o)
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(2-8) tengalamalar termoelastiklik nazariyasi masalasining klassik holatda qo‘yilishini
ifodalaydi. Lekin yuqoridagi tenglamalarda chegaraviy shart yetarli bo‘lmaganligi
uchun biz prof. Pobedrya tomonidan ishlarida taklif qilingan shartni olamiz. Ya’ni u
shart quyidagicha ifodalanadi ,,Muvozanat tenglamasi soha ichida bajarilsa biz soha
chegarasida ham muvozanat tengalamasini ishlatsak bo‘ladi“. Demak biz muvozanat
tengalamasini chegaraviy shart sifatida soha chegarasidako‘ramiz:

o =0, 9

ij,j|z
(2-9) tenglamalar termoelastiklik nazariyasining fazoviy masalasini kuchlanishlarga
nisbatan qo‘yilishini ifodalaydi. Bu tenglamalarni chekli ayirmali ko‘rinishga o‘tkazib
iteratiya usulida yechamiz.
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ABSTRACT

This article provides a scholarly analysis of the content, driving factors, and
institutional characteristics of diplomatic relations between Turkey and Uzbekistan at
the current stage. The study highlights the intensification of political dialogue between
the two states, the formation of a strategic partnership, and the strengthening of
diplomatic trust mechanisms as key outcomes. Particular attention is paid to the role of
cultural-humanitarian and public diplomacy, as well as the significance of cooperation
within international and regional organizations. Based on contemporary theories of
international relations, the article formulates conclusions and identifies the future
prospects of Turkey—Uzbekistan diplomatic relations.

Keywords: Turkey-Uzbekistan relations, diplomatic cooperation, strategic
partnership, foreign policy, diplomatic trust, institutional diplomacy, regional stability,
Organization of Turkic States, international cooperation, cultural-humanitarian
diplomacy, public diplomacy, political dialogue, modern diplomacy

Introduction. In the second quarter of the twenty-first century, the system of
international relations is undergoing profound transformation. Changes in the global
balance of political power, the acceleration of regional integration processes, and the
emergence of new forms of diplomatic engagement require a reconsideration of
interstate relations. In such a complex and multidimensional geopolitical environment,
diplomatic relations between Turkey and Uzbekistan have gained particular scholarly
and practical significance. Relations between the two countries are based not only on
historical and cultural commonalities but also on the convergence of contemporary
political interests.

From the first years of its independence, Uzbekistan entered history as one of the initial
states to establish diplomatic relations with Turkey. While these relations were initially
shaped primarily by political and cultural proximity, at the current stage they have
evolved to the level of a strategic partnership. In recent years, the intensification of
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political dialogue between the leaders of the two countries, the regularity of high-level
visits, and mutual support in international arenas indicate a qualitative transition of
diplomatic relations to a new stage [1].

In this process, diplomatic relations between Turkey and Uzbekistan are not limited to
bilateral interests alone but also play a significant role within a broader regional and
civilizational context. In particular, cooperation conducted within the framework of the
Organization of Turkic States provides additional institutional foundations for these
relations and contributes to the formation of a pan-Turkic political identity and
cooperation model.

In our view, the current stage of Turkey—Uzbekistan diplomatic relations differs
fundamentally from previous periods. Whereas relations in the early years were more
symbolic and cautious in nature, today they are pragmatic, systematic, and oriented
toward long-term strategic objectives. In particular, Uzbekistan’s open foreign policy
concept has created a favorable political environment for strengthening relations with
Turkey. This situation clearly reflects a modern diplomatic model based on trust,
balance of interests, and institutional cooperation.

Furthermore, diplomatic relations at the current stage are increasingly deepening
through cultural-humanitarian, educational, and public diplomacy. The historical,
religious, and linguistic commonalities between the two nations strengthen the social
foundation of diplomatic relations. Through “soft power” mechanisms, these factors
positively influence political dialogue and serve as an important complement to official
diplomacy [2].

Moreover, Turkey—Uzbekistan diplomatic relations are also significant from the
perspective of pursuing a balanced foreign policy under conditions of global
geopolitical competition. Both states conduct foreign policies based on the principles
of sovereignty, mutual respect, and non-interference in internal affairs, viewing
diplomatic dialogue as a key factor of stability and development.

In our assessment, diplomatic relations between Turkey and Uzbekistan extend beyond
the interests of the two states alone and contribute to the formation of a new culture of
political dialogue in Central Asia. The growing priority of diplomatic trust and the
strengthening of approaches based on cooperation and consensus rather than power
politics represent valuable experience for contemporary international relations. This
model may serve as an example for other regional cooperation formats in the future.
From this perspective, the primary objective of the present study is to conduct a
scholarly analysis of the essence, development factors, and prospects of diplomatic
relations between Turkey and Uzbekistan at the current stage. The findings of the study
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allow for important conclusions not only in theoretical terms but also for practical
diplomacy.

Methods. This study is aimed at a comprehensive and systematic examination of the
current stage of diplomatic relations between Turkey and Uzbekistan and employs
methodological approaches drawn from contemporary political science, international
relations, and diplomatic theory. Taking into account the multifaceted nature of the
topic, the research methodology is based on the integration of theoretical and empirical
analytical methods. This approach enables the interpretation of bilateral diplomatic
relations not merely as a set of facts, but as a dynamic political process.

First and foremost, the historical-analytical method was applied. This method made it
possible to systematically examine the formation, gradual development, and current
state of diplomatic relations between Turkey and Uzbekistan. In particular, the early
post-independence period, phases of stagnation, and periods of renewed engagement
were analyzed in historical sequence. This approach helped identify the historical roots
of the current phase of diplomatic rapprochement [3].

In the author’s view, the historical-analytical method is of particular importance in this
study, as diplomatic relations never emerge in a “vacuum.” A proper understanding of
today’s strategic closeness between Turkey and Uzbekistan requires in-depth analysis
of past crises of political trust, regional factors, and domestic political transformations.
The historical method allows for the identification of both continuity and rupture within
diplomatic relations.

In addition, the comparative method was widely employed. Through this approach,
Turkey—Uzbekistan diplomatic relations were compared with other bilateral
relationships, including Turkey’s relations with other Central Asian states and
Uzbekistan’s diplomatic ties with its other strategic partners. Comparative analysis
helped identify both the distinctive features and general trends of diplomatic relations
[4].

According to the above considerations, the comparative method serves as an important
tool for revealing the unique characteristics of Turkey—Uzbekistan relations. This
diplomatic model is based not only on economic or political interests but also on
civilizational proximity and cultural identity. Comparison with other bilateral relations
further clarifies the soft power—based dimensions of these ties.

A key component of the research methodology was the use of systemic and structural
analysis. This method enabled the examination of Turkey—Uzbekistan diplomatic
relations as an integral element of a broader political system. Diplomatic dialogue,
high-level visits, intergovernmental commissions, parliamentary relations, and public
diplomacy were analyzed as interrelated components of a single system [5].
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In our view, it is impossible to fully comprehend contemporary diplomatic processes
without a systemic approach. Modern diplomacy is no longer limited to the activities
of foreign ministries alone; various institutions, non-state actors, and cultural
mechanisms operate as a unified system. Turkey—Uzbekistan relations exemplify such
a multi-layered structure, making it scientifically justified to study them as
interconnected rather than isolated phenomena.

Furthermore, the study employed the method of normative-legal document analysis.
This method was used to analyze bilateral treaties, joint declarations, strategic
partnership agreements, and documents adopted within the framework of international
organizations. The normative-legal basis made it possible to define the formal and
institutional boundaries of diplomatic relations [6].

From our perspective, normative-legal documents constitute the “official map” of
diplomatic relations. However, they should be interpreted not merely as legal texts but
as expressions of political will. The documents signed between Turkey and Uzbekistan
in recent years reflect the parties’ long-term strategic objectives and indicate the
strengthening of diplomatic trust.

Overall, the methodological approaches applied in this study made it possible to
analyze diplomatic relations between Turkey and Uzbekistan as a multi-level, dynamic,
and complex political process. The integration of these methods contributed to the
scientific reliability and theoretical soundness of the research findings.

Results. The findings of this study demonstrate that, at the current stage, diplomatic
relations between Turkey and Uzbekistan have risen to a qualitatively new level,
moving beyond the framework of traditional bilateral relations and acquiring a multi-
layered and strategic character. The institutionalization of diplomatic cooperation, the
regularity of political dialogue, and coordinated positions in the international arena
emerge as the principal outcomes of this process.

First of all, the research results indicate a strengthening of political and diplomatic trust
between the two states. The increase in the number of high-level mutual visits, the
signing of strategic partnership agreements, and regular political consultations
contribute to the stability of diplomatic relations. This situation confirms that trust has
become a key form of capital in interstate relations [7].

In our view, the consolidation of diplomatic trust represents the most significant
achievement of Turkey—Uzbekistan relations. In the contemporary system of
international relations, a lack of trust often leads to the failure of many cooperative
initiatives. In contrast, dialogue between these two states is characterized by
consistency between official statements and practical actions, which enhances the real
effectiveness of diplomacy.
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The second major outcome is the intensification of institutional diplomacy. The study
reveals that intergovernmental commissions, strategic consultation mechanisms
between foreign ministries, and inter-parliamentary friendship groups have become
core institutions ensuring the continuity of diplomatic relations. These institutions shift
diplomatic cooperation away from personal ties toward a systematic and long-term
foundation [8].

From our perspective, the strengthening of institutional mechanisms is precisely what
stabilizes relations between Turkey and Uzbekistan. Even in conditions of political
leadership change, institutions preserve continuity in diplomatic orientations. This
reduces the personalization of relations and elevates them to the level of state policy.
The third outcome identified is the expansion of cooperation within international and
regional organizations. The research shows that Turkey and Uzbekistan promote
coordinated positions within the United Nations, the Organization of Islamic
Cooperation, the Economic Cooperation Organization, and the Organization of Turkic
States. This indicates the growing alignment of the two countries’ diplomacy at both
global and regional levels [9].

In our opinion, cooperation within international organizations elevates Turkey—
Uzbekistan relations from a purely bilateral format to the level of multilateral
diplomacy. In particular, cooperation within the Organization of Turkic States
contributes to the formation of a shared political identity, which represents an
Important practical manifestation of civilizational proximity in modern diplomacy.
The fourth significant result is the strengthening of cultural-humanitarian and public
diplomacy. The study demonstrates that cooperation in education, science, culture, and
tourism is reinforcing the social foundations of diplomatic relations. Student
exchanges, joint cultural events, and academic forums have become important factors
complementing official diplomacy [10].

In our view, cultural-humanitarian diplomacy constitutes the most stable layer of
relations between Turkey and Uzbekistan. While political circumstances may change,
cultural closeness between peoples tends to be long-lasting. This factor ensures the
social legitimacy of diplomatic relations and provides them with a solid foundation.
The fifth outcome is the establishment of a strong basis for the future prospects of
diplomatic relations. The study indicates that the current model of diplomatic
cooperation between Turkey and Uzbekistan aligns with long-term strategic planning.
Digital diplomacy, economic diplomacy, and dialogue in the field of security create
opportunities for further deepening relations in the future [11].

From this perspective, Turkey—Uzbekistan diplomatic relations may serve as an
important model for regional stability and development. In these relations, approaches
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based on consensus and balance of interests prevail over power politics, which should
be regarded as one of the core principles of contemporary diplomacy.

Discussion. The analysis of the research findings demonstrates that, at the current
stage, diplomatic relations between Turkey and Uzbekistan are not limited to practical
cooperation alone but also possess profound theoretical and conceptual significance.
These relations represent an important empirical model illustrating how strategic
partnerships between states are formed and consolidated in the contemporary system
of international relations. In particular, a diplomatic approach based on sovereignty,
mutual respect, and balance of interests constitutes the main theoretical strength of
these ties.

First, interpreting Turkey—Uzbekistan diplomatic relations through the lens of modern
international relations theories reveals their constructive nature. The findings show that
the core ideas of constructivist theory—identity, historical memory, and shared values
influencing diplomatic processes—are clearly manifested in these relations [12].

In our view, diplomatic closeness between Turkey and Uzbekistan cannot be explained
solely by realpolitik or economic interests. Pan-Turkic identity, historical memory, and
cultural proximity function as key constructive factors. These aspects distinguish these
relations from many other bilateral ties and contribute to their relative stability.
Second, the discussion reveals that elevating diplomatic trust to an institutional level is
one of the main factors ensuring the long-term stability of these relations. Strategic
partnership documents, joint declarations, and permanent consultation mechanisms
have transformed trust from a personal level into a dimension of state policy [13].

In our assessment, the institutionalization of trust is of decisive importance in
contemporary diplomacy. The experience of Turkey and Uzbekistan demonstrates that
trust cannot be sustainable if it relies solely on personal relations between political
leaders. Institutional mechanisms transform trust into a systematic and renewable
resource.

Third, the findings indicate the need to reassess the role of Turkey—Uzbekistan
relations within the context of regional diplomacy. These ties contribute to the
formation of a new diplomatic culture in Central Asia based on open dialogue,
consensus, and cooperation. In particular, Turkey’s soft power strategy toward Central
Asia and Uzbekistan’s open foreign policy mutually reinforce each other [14].

In our view, Turkey—Uzbekistan relations offer a diplomatic model based on balanced
cooperation rather than power competition in Central Asia. This model not only
strengthens regional stability but also provides valuable diplomatic experience for
small and medium-sized states.
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Fourth, the discussion shows that cultural-humanitarian diplomacy is no longer a
secondary element of political dialogue but has become an independent and strategic
factor. Cooperation in education, science, and culture serves as a “social buffer” that
reduces the likelihood of political disagreements [15].

In our assessment, cultural-humanitarian diplomacy is often underestimated. However,
it constitutes the most stable layer of interstate relations. The Turkey—Uzbekistan case
demonstrates how this process fosters long-term trust and mutual understanding
between peoples.

Fifth, the discussion also addresses future prospects and potential risks. Global
geopolitical competition, economic instability, and regional security challenges may
indirectly affect these relations. Nevertheless, existing diplomatic mechanisms provide
tools for managing such risks [16].

In our view, the key strength of Turkey—Uzbekistan diplomatic relations lies in their
adaptability. The parties respond to global and regional changes pragmatically and in
a balanced manner, without rigid bloc alignment. This protects the relations from short-
term political fluctuations.

Overall, the discussion results indicate that diplomatic relations between Turkey and
Uzbekistan offer important scholarly insights for both the theory and practice of
international relations. This model clearly demonstrates the interconnection between
trust, identity, and institutional stability in diplomacy and provides a solid theoretical
foundation for future research.

Conclusion.The findings of this study provide scholarly evidence that, at the current
stage, diplomatic relations between Turkey and Uzbekistan have acquired a stable,
systematic, and strategic character. The empirical and theoretical conclusions
demonstrate that relations between the two states are developing not only within the
framework of traditional bilateral diplomacy but also in close interaction with regional
and global political processes. This confirms the priority of mutual trust, balance of
interests, and long-term strategic planning in the foreign policies of both Turkey and
Uzbekistan.

The study shows that the current stage of diplomatic relations differs qualitatively from
previous periods. Whereas earlier relations were more symbolic and cautious in nature,
today they are reinforced through concrete institutional mechanisms, strategic
agreements, and regular political dialogue. High-level visits, intergovernmental
commissions, and parliamentary cooperation have become key factors ensuring the
continuity of diplomatic relations.

Furthermore, the findings highlight the importance of emphasizing the role of cultural-
humanitarian and public diplomacy. Historical, cultural, and linguistic commonalities
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between the two peoples provide a strong social foundation for diplomatic relations.
This factor strengthens the atmosphere of trust in political dialogue and enhances the
stability of diplomatic ties. As a result, official diplomacy and soft power mechanisms
operate in a complementary and mutually reinforcing manner.

Another important conclusion is that diplomatic relations between Turkey and
Uzbekistan contribute to strengthening regional stability and cooperation. These ties
foster the formation of a diplomatic culture in Central Asia based on open dialogue,
mutual respect, and consensus. This represents a significant example of balanced and
pragmatic foreign policy conduct in the contemporary system of international relations.
In conclusion, the current model of diplomatic relations between Turkey and
Uzbekistan is of substantial scholarly and practical importance. It clearly demonstrates
the interdependence of trust, institutional stability, and strategic cooperation in
interstate relations. The findings of this study may serve as a theoretical basis for
further academic research and may also be utilized in the formulation of effective
decisions in the field of practical diplomacy.
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DIGITAL TRANSFORMATION IN EDUCATION SYSTEMS

Tashkent Hydrometeorology Technical College
Lecturer Of The Department Of Specialized Subjects
Abdullaeva Sarbinaz

Abstract

Digital transformation is fundamentally changing education systems around the world
by integrating advanced information technologies into teaching, learning, and
administration. This article explores the adoption of digital tools, cloud computing,
artificial intelligence, and online learning platforms in modern education. It examines
how these technologies improve accessibility, engagement, personalization, and
operational efficiency. The study also considers the challenges associated with
infrastructure, digital literacy, data security, and equity. Overall, the implementation of
digital solutions enhances student learning outcomes, supports institutional
management, and prepares educational institutions for the evolving demands of the
digital era.

Keywords: digital transformation, education systems, e-learning, cloud computing,
artificial intelligence, online education, educational technology, digital tools.

Digital transformation in education has become an essential strategy for institutions
aiming to improve learning outcomes and adapt to the demands of the twenty-first
century. The rapid development of information and communication technologies has
shifted education from traditional classroom-based instruction to a more flexible,
technology-driven model. E-learning platforms such as Moodle, Canvas, and Google
Classroom allow teachers to deliver content, assignments, and assessments online,
providing students with the opportunity to learn at their own pace and from any
location. These platforms support interactive learning, collaboration, and immediate
feedback, which enhances student engagement and motivation. The integration of
cloud computing further strengthens digital education by offering scalable storage,
resource sharing, and virtual classroom capabilities. Educational institutions no longer
need to maintain extensive physical infrastructure, as cloud solutions allow centralized
management of learning materials and administrative data.

Acrtificial intelligence plays a significant role in modern educational systems by
personalizing the learning experience and optimizing teaching strategies. Al-powered
tools analyze student performance, adapt content to individual needs, provide
intelligent tutoring, and automate grading. These technologies enable educators to
focus on critical thinking, problem-solving, and creative instruction while ensuring that
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each student receives a tailored learning experience. Data analytics complement these
processes by tracking progress, identifying gaps in knowledge, and providing
actionable insights for decision-making. By leveraging data-driven approaches,
Institutions can improve curriculum design, resource allocation, and overall
educational quality.

Digital transformation also promotes accessibility and equity in education. Students
from different regions, socioeconomic backgrounds, and physical abilities can access
quality educational resources online, reducing barriers to learning. Virtual and
augmented reality technologies offer immersive experiences that make complex
concepts more comprehensible, while interactive simulations allow practical skills
development in a safe environment. Furthermore, the COVID-19 pandemic
demonstrated the necessity of digital education infrastructure, as many institutions had
to rapidly transition to online learning to maintain continuity in teaching and learning
processes.

Despite the numerous advantages, the digital transformation of education comes with
challenges that require careful attention. Reliable internet access, sufficient hardware,
and technical support are fundamental prerequisites for effective online learning. Both
educators and students must develop digital literacy to navigate and utilize educational
technologies efficiently. Additionally, protecting student data and institutional
information from cyber threats is a critical concern that necessitates robust security
measures. Resistance to change and unequal access to digital resources may also create
disparities in learning outcomes, making it essential for policymakers and educators to
implement inclusive strategies and provide appropriate training and support.

In Uzbekistan, digital transformation is increasingly recognized as a priority for the
education sector. Government initiatives, including the “Digital Uzbekistan — 2030”
strategy, promote the adoption of cloud-based platforms, e-learning systems, and Al
tools across public and private institutions. These measures aim to modernize
educational infrastructure, enhance the quality of teaching, and prepare students for the
demands of the digital economy.

In conclusion, digital transformation is redefining education systems by integrating
innovative technologies into teaching, learning, and administration. The combined use
of e-learning platforms, cloud computing, artificial intelligence, data analytics, and
iImmersive technologies creates more accessible, engaging, and personalized learning
environments. While challenges such as infrastructure limitations, digital literacy, and
data security persist, strategic implementation of digital solutions can significantly
improve the quality and efficiency of education. Institutions that embrace digital
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transformation are better equipped to meet contemporary educational demands and to
prepare students for future success in an increasingly digital and interconnected world.
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