Proceedings of the MMIT'25 International Conference

MMIT’25

International Conference
29 May 2025, Tashkent,
Uzbekistan www.mmit.tiue.uz

TASHKENT
INTERNATIONAL

Tashkent International University of Education
Turin Polytechnic University in Tashkent

PROCEEDINGS

of the MMIT’25 International Conference

TA'LIMNING ZAMONAVIY USULLARI VA
INNOVATSION TEXNOLOGIYALAR

MODERN METHODS AND INNOVATION
TECHNOLOGIES IN EDUCATION

COBPEMEHHbLIE METO[bI U
NHHOBALUWOHHBIE TEXHOJIOI NI
B OBEPASOBAHNNA

29 May 2025, Tashkent, Uzbekistan

MAQOLALAR TO’PLAMI
CBOPHUK CTATEW



http://www.mmit.tiue.uz/
http://www.tiue.uz/

SHRENT INTERNxioN

NlVERSlTYm F

N\ EDUCATIOOIEl
International Scientific and

Practical Conference
"Modern Methods and Innovati
Technologies in Education’

Tashkent Internaﬁoryal
9 University of Education

W

== poelin€ e
=




Proceedings of MMIT’25 International Conference 29 May 2025y.

Tashkent International University of Education

PROCEEDINGS

of the MMIT’25 International Conference

Ta'limning zamonaviy usullari va innovatsion texnologiyalar
Modern methods and innovation technologies in education

CoBpeMeHHble MeToAbl U UHHOBALMOHHbIE TeXHONOrun B
obGpasoBaHuu

29 May 2025, Tashkent, Uzbekistan www.mmit.tiue.uz

MAQOLALAR TO‘PLAMI
CBOPHUK CTATEW

Tashkent 2025


http://www.mmit.tiue.uz/

Proceedings of MMIT’25 International Conference 29 May 2025y.

UO‘K: 370.1
KBK: 74.00
T17

Ta’limning zamonaviy usullari va innovatsion texnologiyalar: Xalgaro konferentsiya
to‘plami / To‘plovchi va nashrga tayyorlovchi: M.l.Baydjanov, R.R.Bekbayev. — Toshkent:

Bookmany print, 2025. — 350 b.

Mazkur to‘plam “Ta’limning zamonaviy usullari va innovatsion texnologiyalari”
xalgaro ilmiy-amaliy konferensiyasini o‘tkazish to‘g‘risida “Tashkent International University
of Education” xalgaro universitetining 2025 yil 25 martdagi 01-03-05/4AF-son buyrug‘iga

asosan o‘tkazilgan anjuman materiallari asosida tayyorlandi.

To‘plovchi va nashrga tayyorlovchi:
TIUE akademik ishlar bo‘yicha prorektori, f.-m.f.n., dotsent
Baydjanov Magsudbek Islamdjanovich
TIUE Ta’lim boshgaruvi va pedagogika kafedrasi mudiri, f.f.d. (DSc), dotsent
Bekbayev Rauf Rustamovich

Bosh muharrir:
TIUE akademik ishlar bo‘yicha prorektori, f.-m.f.n., dotsent
Baydjanov Magqsudbek Islamdjanovich

Mas’ul muharrir:
TIUE Ta’lim boshgaruvi va pedagogika kafedrasi mudiri, f.f.d. (DSc), dotsent
Bekbayev Rauf Rustamovich

Tagrizchilar:

Mirzo Ulug‘bek nomidagi O‘zbekiston Milliy universiteti
Falsafa kafedrasi professori, f.f.n.
Karimov Rahmat Rahmonovich

TIUE Ta’lim boshgaruvi va pedagogika kafedrasi professori, f.f.d. (DSc)
Saidova Kamola Uskanbayevna

TIUE Axborot texnologiyalari va matematika kafedrasi dotsenti, f.-m.f.n.
Chay Zoya Sergeyevna

Ushbu to ‘plam “Tashkent International University of Education” xalgaro universiteti
IImiy-texnik kengashining 2025 yil 15 iyuldagi 6-sonli majlis garori asosida nashrga tavsiya

etilgan.

ISBN 978-9910-06-139-4



Proceedings of MMIT’25 International Conference 29 May 2025y.

OI''TABJIEHHUE

OpFaHI/ISaHI/Iﬂ 06p330BaTeHI)HOF0 mpomnecca ¢ I/IHTeraHI/Ieﬁ AyaJIbHOT'O O6pa3OBaHI/I$I n
150505 (0): 120005005 05050 € W)@ & (032 (0) 17 0 (R 8

Modern Approaches to Educational Process Organization: Integration of Dual Education and

INNOVALIVE TECANOIOGIES ...t st e s be s e et e be e e e s beetaesbesreeneenreens 8
Setting up cloud based shared ARMv8 machine for Computer Architecture Education............c.......... 15
The Working Principle and Polarization Curve of Hydrogen Trucks..........ccccoeviiiiiininsecee 18
Ilemarorndeckass KOMIIAPATHBUCTHUKA B CBETE TNIOOATBHBIX TIEPEMEH. . veeuvveivreessreresineessnnssssneesssessssenans 27
Comparative pedagogy in the context of global Changes...........ccovvviiiiiiiccc i 27
006 onHOM Mozaenu ucnonb3oBanust STEM MeTomonoruu npu opraHu3anyy y4eOHOTo Mpoliecca....... 30
About one model of using STEAM methodology in the organization of the educational process........ 30
Management Innovation: Shaping the future of Business Management...........cccccvvvevevienecveseesee e 35
O‘zbekiston Respublikasi davlat boshqaruv faoliyatida raqamli texnologiyalarni rivojlantirishning
NUQUUTY VA @MAITY @SOSIAIT .....evieieieecie ettt te et sre et e taeeesreereeneennes 38
Legal and practical foundations for the development of digital technologies in the activities of public
administration of the Republic 0f UZDEKIStan..............ccoiiiiiiiiiicc e 38
LMS - ta'lim jarayonini boshgarish tizimida sun'iy intellekt go'llanilish.............cccooeoiiiiiiincnes 46
Application of artificial intelligence in the learning management system LMS.........c.ccccoovvvviicinne 46
PykoBonuTens kak munep npodeccHoHaTbHOTO MeIarOTHUECKOTO COOOIIECTBA ....vvevvverreeeeesieesenesenans 50
The head as the leader of the professional pedagogical COMMUNILY .........ccccoriieririieiie e 50
Universitetlardagi tadqiqot va ishlanmalarning ta’lim sifatiga ta’siri.........cocoeeriniiniininiennecnene 54
Impact of university research and development on the quality of education..............cccccovveviiiincnnene. 54
Boshqgaruv samaradoligini oshirishda ta’lim texnologiyalarining roli ..........cc.cceoirerieiinieeneniecienees 60
The role of educational technologies in improving management effectiveness............ccccoovvnereniennen. 60
Meva brendi pozitsiyasini shakllantirish yo‘nalishlari............ccccooviiiiiiiiic e 66
Directions for the formation of a fruit brand PoSItioN ..o 66
Ragamli davrda kitob savdosi: online platformalarning o‘rni va afzalliKlari..........ccccccevevriiiiniieeninnne 68
Book trade in the digital age: the role and advantages of online platforms ............ccccoeceviiieii i, 68
“Smart home” aqlli uy markaziy boshqgaruv tizimida sun’iy ong va Liveness detection texnologiyalari
(LT =151 YZ: ] OSSR 72
Integration of Artificial Intelligence and Liveness Detection Technologies in the Central Control
SYSIEM OF "SMAIt HOME™ ...ttt sre et s re et e ste e e e saeereeneenneas 72
Tarmoq xavfsizligini ta‘minlashda marshrutlash algoritmlari va protokollari............cccccvvveririiienennns 76
Routing algorithms and protocols for ensuring NEtWOrK SECUFILY .........ccccvevveieiiieieiiese e 76
Protokollar yordamida VPN tarmoqning xavfsizligini ta‘minlash.............cccocoeiiniiinne 79
VPN network security With ProtOCOIS ..........ooieiiiie e e 79
Ethics and Education in the Context of Karl Popper’s PhiloSOphy .........ccccoovviieiininiiiniii e 82
Mustaqil trayektoriyali obyektlarni gayta identifikatsiyalash masalasi ..............ccccooeoiiiiniiiiicnens 85
Re-identification problem for objects with independent trajeCtories ..........ccocovreieiiiiiiiineseece 85



Proceedings of MMIT’25 International Conference 29 May 2025y.

Belgilangan hududda rfid teglarining koordinatalarini aniglash usullari tahlili..............cccccooeeivenennen 89
Analysis of methods for determining the coordinates of rfid tags in the designated area...................... 89
O'quv auditoriyalarida shaxslarning holatini chuqur o'rganish orgali baholash uchun dataset yaratish 92

Creating a dataset to evaluate the condition of individuals in educational classrooms through in-depth
SEUTY .ttt h Rt R R R R R AR R R R R Rt R e Rt R Rt R r e n e 92

Improving Critical Thinking Through Effective Argumentation............ccoccovereieieiiiiinne e 97

Oliy ta'lim tashkilotlarida masofaviy va an'anaviy ta'lim shakllarida o‘quv jarayonlarini boshqarish
axXDOrot tIZIMIi MOGEHANT .......c..oiiiii e 99

Models of the information system for managing educational processes in distance and traditional
forms of education in higher educational INStItULIONS. ...........ccoeiiiiiiiiiir e 99

Oliy ta’lim tashkilotlarida o‘quv jarayoniga innovatsion texnologiyalarni tatbiq etish muammolari .102

Problems of introducing innovative technologies into the educational process in higher educational

L] (L0113 102
Bridging pedagogical innovation and practice: a literature review on ict adoption in higher education

.............................................................................................................................................................. 105
The Evolution of Digital Payments and Its Impact on Financial INClusion ............ccccccoovvvenieiivenennnnn, 112
Sustainable groundwater management - problems and scientific tools...........cccccccveve e, 116
Doimiy suv berishda yer osti suvlari sathining o‘zgarishini modellashtirish............ccccccoiniiiinnnnnn 119
Modeling the change in groundwater level under constant water SUPPIY ........cccceveveiiiinenincnenieen, 119

Suv nasoslar orqali yarim qurg‘oqchil hududlarda sug‘orish amaliyotlarini uzluksiz olib borish....... 125

Continuous implementation of irrigation operations by water pumps in semi-arid regions................ 125
ESP32 yordamida mini server qurilmasini yaratishning usul va vositalari............ccccoccoovroniiencnennns 130
Methods and tools for creating a mini server device using ESP32 .........cccccoiiiiiiiiciiiiineee 130

Innovation Management: The Impact of Al on Sustainable Development and Technology in
04 o1<] 1) 7o SRRSO 135

Psixodiagnostika metodikalarini psixometrika mezonlari va uning mazmun mohiyatini o‘rganish....140

Study of the criteria of psychometrics of psychodiagnostic methods and its content..............c........... 140
Bulutli texnologiyalar asosida masofaviy ta’lim platformalarining didaktik imkoniyatlari: tahlil va
FIVOJIANTIFISN MOGEIT ... 146
Didactic capabilities of distance learning platforms based on cloud technologies: analysis and
development MOEN ........ .o ettt ee et st nee e 146
Obyektlarni sinflashtirishda xatoliklarni minimallashtirishga asoslangan baholarni hisoblash

1[0 0] 411 0] - U TP TP SR P PSP P PP 151
Algorithms for calculating estimates based on minimizing errors in object classification .................. 151
Obyektlarni sinflashtirishda xatoliklarni minimallashtirishga asoslangan baholarni hisoblash

1[0 0] 411 0] - U TP TP TSP PSP PP 158
Algorithms for calculating estimates based on minimizing errors in object classification.................. 158
Hybrid Learning Models Based on ICT: Theoretical and Applied Aspects in Uzbekistan’s Higher
0[N o= [ o SR 164
Ragamli transformatsiya va kadrlar boshqgaruvi: texnologiyalar inson resurslariga munosabatni ganday
0 ZEATTITINOGAAT ... vttt sr e r e et R e R e R R ne e r e 175



Proceedings of MMIT’25 International Conference 29 May 2025y.

Digital transformation and human resource management: how are technologies changing the attitude

TOWAIAS NUMEAN FTESOUICES? ... ieeiteeie st erte ittt e st e e ste et e e s te e e e sbeaseeseesteeneesteeseenbesseeeenteeneeseeeneentenneas 175
Tarix darslarida madaniyatlararo kompetensiyani shakllantirishda pedagogik texnologiyalar ........... 179
Pedagogical technologies in the formation of intercultural competence in history lessons................. 179

Yashil igtisodiyotni innovatsion boshgarishda xavf-xatarlarning ta’siri va uni kamaytirish yo‘llari..182

Impact of risks in innovative management of the green economy and ways to reduce it.................... 182
Ta’limda zamonaviy axborot-kommunikatsiya texnologiyalari ............ccccoeriiiinniininiicen 186
Modern informationcom-munication technologies in edUCAtioN ............cccccevvevieiiiieeve s 186
Sun’iy intellekt va avtomatlashtirishning muhandislik ta’limida qo‘llanilishi ...........c.ccooeiiiieninnnenne. 189
Application of artificial intelligence and automation in engineering education .............c.cc.cevvrervenen. 189

Xalgaro moliya munosabatlarini rivojlantirishda ragamli texnologoyalardan foydalanish istigbollari

Prospects for the use of digital technologies in the development of international financial relations .191
Mathematics in the Treatise by Baha ad-Din al-Amili “The Essence of Arithmetic”, his

Contemporaries and FOHOWETS..........cc.oiiiiic e st sre et sre e e be et e sreeres 196
Aerodinamik tahlilda sun’iy intellekt va uch karrali integralning integratsiyasi .........ccoccevvrvriverennns 204
Integration of artificial intelligence and triple integral in aerodynamic analysis...........cccccceevevvevnenenn 204
The impact of information technologies and the digital economy on economic development............ 209
The state of the local internet commerce market and the importance of its development................... 213
Digital diplomacy and its role in the development of small and medium-sized innovative

entrepreneurship in the Republic of UzDeKiStan ..o 216
Zamonaviy ta’limda gadjetlarning roli...........ccooiieeieiinieiie e 220
The role of gadgets in MOdErn EAUCALION ...........coeviiriiiiiie s 220
CuUCTeMHBIN MOAXO/ B YIPABICHUH FOCTIUTAIIBHOM IIKOTOM ....vvveeveesreeesieeesieeesineesneeesnneesneeesnneesnneas 223
A systematic approach to hospital SChool ManagemMeNt...........cccooviiiii i 223
IIIKOa — MACTEPCKAS TYMAHHOCTH ...v.vveeureeresstesasrtasreesseesseessesssnessnesne s seessesssesaseeasneaseesreessessnnessnesnnes 227
School — WOorkshop Of RUMANITY ..o e e 227
Sun’iy intellekt ilovalarining ta’lim jarayonida foydalanilishi .............c.cccoeiiiiiinini 229
Use of artificial intelligence applications in the educational ProCess...........ccecvevevieeierievireseseere e 229
COBepH_IeHCTBOBaHI/Ie pequoﬁ KOMIICTCHIIUU CTYJACHTOB (1)I/IJ'IOJ'IOFI/I"IGCKI/IX HaHpaBJ'ICHI/Iﬁ Ipu MMOMOIIH
JIATTAKTIUCCKIIX TP e teuveeasseeessreesssesasseesssesssssessssesssssesssessassssssseessesssnsessnnessnsseesnnessnsneessnessasnsesnnessnnees 233
Enhancing the Speech Competence of Philology Students through Didactic Games..............cc.cccvevee. 233
WU u pa3paboTuKu: Jerpaganus YMEHHNA WITH POCT SPPEKTHBHOCTH? .....oveevvereriieiiniesiesiesieenienneas 236
Al and developers: degradation of skills or increased effiCienCy?..........ccoovviveiiiciiieiiiee e 236
JlunepcTBO M CTUITB YIPABICHUS: KaK BEIOPATH 3(PAOEKTUBHYIO CTPATEIHIO ... .vevvereeerrenrerieesresreennennas 244
Leadership and Management Style: How to Choose an Effective Strategy..........cccccevvvviviveiiviiicnnnnns 244
Mopenu ynpaBiieHHsI KaueCTBOM 00pa30BaHUs B Y30CKUCTAHE U CHHTAITYPE voovverveereresevraieeeeeseeens 248
Educational systems of Uzbekistan and Singapore: historical and contemporary contexts................. 248
Bnusiarie OMXEeBUOPHUCTCKUX METO0B Ha (DOPMHUPOBAHUE YICOHOM JUCITUTITIHBL. ....veevvveesrvveesieeesneeas 255
The influence of behavioral methods on the formation of academic discipline.............cccccevvvivenennenn, 255

5



Proceedings of MMIT’25 International Conference 29 May 2025y.

WU u pazpaboTanku: qerpananusi YMEHUH HITH POCT IPPEKTUBHOCTH? ...c.vvvvvernriareenieesiresineereenieenes 258
The Mathematical Legacy of Baha al-Din al-Amili: An Analysis of Problems from the Treatise

“Khulasat al-Hisab” (The Essence of ATIthmeEtic) ......c..coivveeiiiiieieeiineee e 258
[Mpumenenne STEAM —mofixo/a B PEnoIaBaHUH YIPABICHUCCKUX TUCTIATUTIH .....veveeneerveneeenveneas 262
The use of the STEAM approach in teaching management diSCIPINES..........cccceverieiiieniinieneneseenn 262
Hossie opuentupsl HR-MeHeKMEHTA B YCIIOBUSAX PA3BUTHS 3€JIEHON IKOHOMHUKH .....vvviriieineeanis, 265
New guidelines for HR management in the context of the development of the green economy......... 265
Amnanmu3 Teopuu o0ydeHus J[xoHa J[plou B IparMaTU3Me U SK3UCTCHITHATHBME .....coveveereervesieerieneens 268
Analyzing John Dewey's learning theory in pragmatism and existentialiSm...........cccccoovriniinenenenen. 268
Ponp HNCKYCCTBCHHOI'O MHTCJUICKTA B PA3BUTUHN MHpOBOﬁ OKOHOMUKH....covvviiiiiiiinssians i nnannnas 271
The role of artificial intelligence in the development of the global economy.........c.ccccoveviieiivcienenn, 271
Hcnonb3oBaHne MyJITbTUMEUHHBIX CPEJICTB B YUEOHOM TTPOLIECCE ....vvvrrrerreseesresreanresreasnessesseesnessesns 275
The use of multimedia tools in the educational PrOCESS...........ccoeieieiiiiiirere e 275
CpaBHUTENBHBINA aHAITN3 METOIOB OIICHUBAHUS B UCTOPHH TIETATOTHKH ....vvvvveeveesreeneeeseeeseeesanesneesnnes 278
Comparative analysis of assessment methods in the history of pedagogy ......c.ccccoevevevieiicvieieecenieae 278
[MpakTHdeckoe NpUMEHEHNE KOTHUTHUBUCTCKON TEOPHU OOYUCHHS ....vevveerrirreieenresreennesreannesnesseesneneenns 283
Practical application of cognitive 1earning theory...........ccccccv i 283
Mopdonoruyueckuii aHanu3 KapaKaIMaKCKOTO S3bIKA C TIOMOIIBI0 HEHPOHHBIX CETEH ....vvvvvveerveeneeene. 285
Morphological analysis of the Karakalpak language using neural Nnetworks............cccccovveveviveiennnnnns 285
Hay‘IHO-MeTOILI/I‘ICCKI/Ie MoAXO0AbI K YPOKamM (1)PI3H‘IGCKOﬁ KYJbTYPHI B YCJIIOBHUAX MHKIIFO3UBHOT'O

OOPABOBAHHS. ... .veeeveeuteesteesteesueesaeeasbeasbeebe et e e ek e e ese e e as e e ke e ehe e 1h e e £Rb e oAb e e Akt e b e e b e e ek e e eb et e ab e et e e nbeenbeesnneenreanris 289
Scientific-methodological approaches to physical education lessons in inclusive education.............. 289
OO0 0AHOM MOJIEITH MOJCPHHU3AIUN YICOHOTO ITPOIICCCRA 1.vvvrveereressressreesteessesssessserasseessesssesssesssesssesnses 291
About one model of modernization of the educational ProCess ..........cccovveverieevienieieece e 291

CoBpemeHHbIe HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHY B 00pa30BaHMU: OIIBIT
D 1012 (o 2 ¢ AR 295

Modern information and communication technologies in education: the experience of Uzbekistan...295
Ta’limda zamonaviy axborot-kommunikatsion texXnologiyalar .............cccccoeererenenereinieeisesesens 298
Modern informationcom-munication technologies in edUCAtION ............ccocviriiiieieinic e 298

Yashil igtisodiyotga o'tishda xorijiy investitsiyalarning ahamiyati hamda rivojlanish dinamikasi:
Markaziy Osiyo davlatlari MiSolida ..........cccooiiiiiii e 301

The role of foreign investment in the transition to a green economy and development dynamics: the
€ase Of Central ASIAN COUNTIIES ......civiiieie ettt st st e sta e esreereenbesneeneenre e 301

Bynymee obpa3oBaHus: e1arornieckue TEOPUH Ha CTHIKE UCTOPHH U HU(POBBIX TEXHOJOTHH....... 307

The Future of Education: Pedagogical Theories at the Intersection of History and Digital Technologies

.............................................................................................................................................................. 307
Pa3paboTka nHTepHET-MarasuHa Ha miatdopme WordPress: ¢pyHkunoHaabHAs MOJEIH U
TIPAKTHUECKAS PEATMBALIMI .. ... vveeveereesteeteesteesteeseeeesneeseeesreesseesseessn e et e e n e e sr e e en e e sse s e sn e e neenneesreesanesnneennas 311
Development of an Online Store on the WordPress Platform: Functional Model and Practical
IMPIEMENTALION .....eiiiieicie ettt st e s e et e e re e b e be e e e s teateebesbeesseneeareensenre e 311
IIpoekT Yostate: co3maHue OHIARH-MATA3HHA OFEHIIBI . ..cc.vveereaureateesueesuessssesnsesseessesssessssssssessesssesses 316

6



Proceedings of MMIT’25 International Conference 29 May 2025y.

Project Yostate: creating a stylish online clothing StOre .........cccccovveiiiiiiic i 316
Ta’limda zamonaviy axborot-kommunikatsiya texnologiyalari va sun’iy intellekt: istigbollar va amaliy
YECNIMIAT ..ttt e e b b b e r e 321
Modern information and communication technologies in education and artificial intelligence:
Prospects and PractiCal SOIULIONS. .........c.oiiiiiiieiii s 321
[Ipumenenne MeToma MHOKUTeNEH Jlarpamka mpu HaXOXKIEHHUH YCIIOBHOTO AKCTpeMyMa (DyHKITHH
JIBYX TICPEMEHHBIX ... vvtesteteattestesteastesueeseessesseessesseassesaeaseenbeseeesseabeaseesbe et e enbesheeheenbesheenbeebeanbesbesbeenbenbeas 324
Application of the Lagrange multiplier method in finding the conditional extremum of a function of
EWO VATADIES ... ettt te et Re et nte e neeeteentenne s 324
COBpeMeHHLIe I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaI_II/IOHHI:IC TCXHOJIOTHH B 06paSOBaHI/II/I, aganranusa
IepcoHaa K HHPOPMAaTH3ALUNA 00PA30BATEIBHOIO HPOLIECCA «.vvevreerreesreesseesserssreasseesseesseesesssesssesnses 328
Modern information and communication technologies in education, staff adaptation to informatization
OF the EAUCATIONAI PIOCESS .....c.veveieeiieiieiesi ettt bbbttt sb et 328
Zamonaviy ta'lim, pedagogika va steam: integrativ yondashuvlarning ilmiy-asosiy tahlili ................ 333

Scientific and basic analysis of modern education, pedagogy and steam: integrative approaches......333

AAADTYOIAE FO WXL .eveventeiiriirieieer ettt sttt st et e be e esesbesbesenesbesbesseneas 335
Tolali optik aloqa tizimlarini tadqiq qilishda qo‘llaniladigan paket dasturlar tahlili .......................... 336
Analysis of package programs used in the study of fiber optic communication systems .................... 336
GeoUltr dasturida optik kirish tarmoqlari abonentlariga xizmatlar ko‘rsatish...........cccccooeiiiiiininnn. 340
Provision of services to subscribers of optical access networks in the GeoUtr program.................... 340
Globallashuv sharoitida yoshlarda g‘oyaviy immunitetni shakllantirishning pedagogik asoslari ....... 345
Pedagogical foundations of the formation of ideological immunity in young people in the context of
(o] [l oT: 1121 ([0 DO SRS PPT 345
Ta’lim muassasalarini boshqarishda ustozlikning roli ..........ccocvviiieiiiiienii 349
The role of mentorship in the management of educational inStitutions .............cccceoviviiiincncneinn, 349



Proceedings of MMIT’25 International Conference 29 May 2025y.

AERODINAMIK TAHLILDA SUN’IY INTELLEKT VA UCH
KARRALI INTEGRALNING INTEGRATSIYASI

1Sayfullayeva Maftuxa Zafrullayevna, *Tadjibayeva Shaxzadaxan Ergashevna,
3Abduganiyeva Ozoda Ismagilovna

Toshkent axborot texnologiyalari universiteti
E-mail: *maftuha87@mail.ru , 2sh.tadjibaeyva@gmail.com , 20zoda0875@gmail.com
DOI: 10.61587/mmit.tiue.uz.v1i1.186

Annotatsiya. Ushbu maqolada uch karrali integrallar asosida havo ogimini fazoviy tahlil gilish va bu
jarayonda sun’iy intellekt vositalaridan samarali foydalanish imkoniyatlari o‘rganiladi. Havo zichligi va
tezlik maydonlarining uch o‘lchamli fazodagi tagsimoti matematik modellashtirish orqali ifodalanib,
hisoblashlar sun’iy intellekt yordami bilan tezkor va vizual tarzda amalga oshiriladi. Maqola aerodinamik
muammolarni  hal etishda zamonaviy texnologiyalarning, xususan Al (Artifical intelligence)
algoritmlarining, o‘quv jarayoniga integratsiyasi orqali muhandislik ta’limining interaktiv va amaliy
yondashuvini yoritadi. Tadgigot natijalari fazoviy integral tahlilining avtomatlashtirilgan yechimlari orqali
real tizimlarni modellashtirishda yangi yondashuvlarni taklif etadi.

Kalit se“zlar: oqgim, zichlik, vektor maydon, tezlik, massa, trayektoriya, aerodinamik garshilik.

INTEGRATION OF ARTIFICIAL INTELLIGENCE AND TRIPLE
INTEGRAL IN AERODYNAMIC ANALYSIS

1Sayfullaeva Maftuxa Zafrullayevna, >Tadjibaeva Shaxzadaxan Ergashevna,
$Abduganieva Ozoda Ismagilovna

1.2.3Tashkent University of Information Technologies
E-mail: 'maftuha87@mail.ru , 2sh.tadjibaeyva@gmail.com , 20zoda0875@gmail.com

Abstract. This article examines the possibilities of spatial analysis of airflow based on triple integrals and
the effective use of artificial intelligence tools in this process. The distribution of air density and velocity
fields in three-dimensional space is expressed through mathematical modeling, and calculations are
performed quickly and visually using artificial intelligence. The article highlights the interactive and
practical approach of engineering education through the integration of modern technologies in solving
aerodynamic problems, in particular Al (Artificial intelligence) algorithms, into the educational process.
The research results propose new approaches to the modeling of real systems through automated solutions
of spatial integral analysis.

Keywords: flow, density, vector field, velocity, mass, trajectory, aerodynamic resistance.

Kirish

Hozirgi muhandislik va aerodinamika sohalarida havo ogimi tahlili eng muhim
yo‘nalishlardan biridir. Samolyot aerodinamikasidan tortib, ventilyatsiya tizimlarigacha bo‘lgan
turli muammolarni hal gilishda fazoviy modellashtirish va uch karrali integral muhim matematik
vosita hisoblanadi. Bu turdagi kompleks modellarni o‘rgatishda sun’iy intellekt (SI) va
avtomatlashtirilgan hisoblash tizimlari muhandislik ta’limini sezilarli darajada takomillashtiradi.

Havo oqimi uch o‘lchamli fazoda o‘zgaruvchi zichlik, tezlik va bosimga ega bo‘lgan murakkab
fizik hodisadir. Uni modellashtirishda quyidagi uch karrali integral ishlatiladi:

[T (ey:2) 9 (x5, 2)av

Bu yerda: p(x, y,z): havo zichligi, \7(x, y,z): havo oqimi tezligi vektor maydoni, V:

o‘rganilayotgan fazo hajmi. Bu integral orqali havo oqimining umumiy massasi yoki kinetik
energiyasini aniglanishi mumkin.
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Havo oqimini modellashtirish bo‘yicha klassik ishlar orasida Anderson [1] tomonidan
yozilgan “Fundamentals of Aerodynamics” asari asosiy manba hisoblanadi. Shu bilan birga, havo
oqgimi trayektoriyalarini ragamli yechimlar asosida tahlil giluvchi zamonaviy tadgigotlar, masalan,
Versteeg va Malalasekera [2] tomonidan yozilgan “An Introduction to Computational Fluid
Dynamics”, fazoviy integral metodikalarini real muammolarga qo‘llashda katta yutuqlarga
erishgan. Bundan tashqari, Al texnologiyalarining muhandislik modellashtirishiga integratsiyasi
bo‘yicha so‘nggi yillarda chop etilgan maqolalar [3,4] mashina o‘rganish algoritmlarining CFD
modellariga tatbiqi orqali hisoblash tezligini sezilarli darajada oshirishga erishilganini ta’kidlaydi.

Sun’iy intellekt yordamida oqimni tahlil qilishda, fazoviy vizualizatsiya S| vositalari
(masalan Wolfram Language yoki MATLAB) [5,6] yordamida uch karrali havo ogimi grafigi
chiziladi. Bu grafiklar orqali havo oqimi trayektoriyasi va zichlikdagi o‘zgarishlar vizual
ko‘rinishda namoyish etiladi. Al yordamida foydalanuvchi parametrlarni (zichlik, tezlik, hajm
chegaralari) o‘zgartirib turib, natijani real vaqtda ko‘rishi mumkin:

clc;

clear;

% Havo zichligi

rho = 1.225;

% Integrallash uchun aniglangan funksiya
f=@(x,y,z) rho .* (x + y.~2 + sin(pi.*z));

% Integral chegaralari: x ? [0, 2],y ? [0, 1], z ? [0, 0.5]
integral_value = triplequad(@(x,y,2) f(x,y,2), 0, 2, 0, 1, 0, 0.5);
fprintf(‘Integratsiya natijasi: %.4f\n’, integral_value);
% Fazoni aniglash

[X, Y, z] = meshgrid(0:0.2:2, 0:0.2:1, 0:0.1:0.5);

% Har bir komponent uchun vektor maydoni

VX = X;

vy =y.A2;

vz = sin(pi .* 2);

% 3D vektorli ogim maydonini chizish

figure;

quiver3(x, Y, z, vx, vy, vz, 'b");

xlabel('x'); ylabel('y"); zlabel('z');

title("Havo ogimi trayektoriyasi (Vektor maydon)');
grid on;

axis equal;

view(3);

% Skalyar tezlik moduli

v_mag = sqrt(vx."2 + vy."2 + vz.*2);

% Yuzaki kesim - xz tekisligiday = 0.5

slice_x = squeeze(v_mag(:, round(end/2), 3));

x_vals =0:0.2:2;
z_vals = 0:0.1:0.5;
figure;

slice(x, y, z, v_mag, [1], [0.5], [0.25]); % x=1, y=0.5, z=0.25 kesimlar
xlabel('x"); ylabel('y"); zlabel('z");
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title("'Oqim tezligi: 3D kesim (slice plot)’);
colorbar;
shading interp;

Ogim tezligi: 3D kesim (slice plot)

Havo ogimi trayektoriyasi (Vektor maydon)

finis
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Rasm 1. Rasm 2.

Rasm 1. har bir nuqtadagi oqim yo‘nalishi va intensivligini ko‘rsatadi. Rasm 2.Yuqori
tezlik zonalari (qgizil) — bu yerda havo kuchliroq harakat gilmoqda. Bunday joylar aerodinamika
dizaynida muhim: masalan, ganot yoki ventilyator yaqginidagi ogimlar. Past tezlik zonalari (ko‘k)
—bu yerda oqim sust yoki turg‘un. Bu turg‘unlik issiqlik yoki chang yig‘ilishi uchun muhim signal
bo‘lishi mumkin. Ogqim simmetriyasi yoki notekisligi — grafik orgali ogim bir tekis
tagsimlanganmi yoki yo‘qligini aniglash mumkin. Bu, aynigsa, ventilyatsiya tizimlarini
loyihalashda foydalidir.

Sun’iy intellekt yordamida mashina o‘rganish algoritmlari orqali havo oqimi trayektoriyasi
bashorat gilinadi — bu berilgan geometriya, chegaraviy shartlar va fizik parametrlar asosida havo
zarrachalarining fazodagi harakat yo‘lini oldindan hisoblash demakdir. Odatda, bu jarayon Navye-
Stokes tenglamalari yoki CFD (Computational Fluid Dynamics) modellar orgali hal gilinadi. Lekin
ular resurs talabchan va sekin bo‘lishi mumkin. Shu sababli, Al — ayniqgsa, mashina o‘rganish
(machine learning, ML) — bu modellashtirishni tezlashtirish va bashoratlash uchun ishlatiladi. Bu,
ayniqsa, murakkab geometriyali tunnel va qanotlarda oqimni oldindan ko‘rish uchun foydalidir.
Muhandislikda amaliy qo‘llanilishi esa:

Aviatsiya: ganot atrofidagi havo ogimini tahlil gilish;
Avtomobilsozlik: aerodinamik garshilikni kamaytirish;
Binolar ventilyatsiyasi: havoning ichki ogimini optimallashtirish;

Sanoat chang yutish tizimlari: havo oqimi orqali zararli moddalarning yo‘nalishini
aniglashda foydalanish mumkin.

Ma'lumotlarni tayyorlash

n = 1000;

x =2 *rand(n,1);
y = rand(n,1);
z=0.5*rand(n,1);
VX = X;

vy =y.2;

vz = sin(pi * z);

X =[ones(n,1), x, Y, z];

Koeffitsientlarni topish (klassik regressiya)
beta vx = (X' * X) \ (X' * vx);
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beta_ vy = (X' * X) \ (X" * vy);

beta vz = (X' * X)\ (X' * vz);

Yangi nugtalar uchun bashorat

[xq, ya, zq] = meshgrid(0:0.4:2, 0:0.2:1, 0:0.1:0.5);

Xq = [ones(numel(xq),1), xq(:), ya(:), za()l;

vX_pred = Xq * beta_vx;

vy_pred = Xq * beta_vy;

vz_pred = Xq * beta_vz;

Trayektoriya grafikasi

figure;

quiver3(Xq(:,2), Xq(:,3), Xq(:,4), vx_pred, vy_pred, vz_pred, 'r');
xlabel('x"); ylabel('y"); zlabel('z');

title(Al (klassik regressiya) yordamida bashorat gilingan ogim trayektoriyasi');
grid on;

axis equal,

view(3);

Al (Klassik regressiya) yordamida bashorat gilingan ogim trayektoriyasi
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Rasm 3

Rasm 3. Grafikda har bir nuqtadagi bashorat qilingan tezlik vektori uch o‘lchamli fazoda
ko‘rsatilgan. Bu trayektoriyalar sun’iy ma’lumotlar asosida mashina o‘rganish modeli orqali
o‘rganilgan va yangi nuqtalarda bashorat qilingan. Vektorlar zarrachalarning harakat yo‘nalishi va
kuchini anglatadi. Ushbu model havo ogimini tez va resurssiz modellashtirish uchun ishlatilishi
mumkin. Klassik regressiyaga asoslangan sun’iy intellekt modeli tomonidan bashorat gilingan
oqim trayektoriyasi. Har bir vektor oqim yo‘nalishini ifodalaydi.

Xulosa

Uch Karrali integrallar yordamida havo oqimini modellashtirish muhandislikda
fundamental ahamiyatga ega. Sun’iy intellekt esa ushbu murakkab matematik modellarni
soddalashtirish, tezlashtirish va vizual ko‘rinishga keltirishda katta yordam beradi. Bu yondashuv
muhandislik ta’limini yanada interaktiv va samarali qiladi.
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