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Annotatsiya. Mazkur tadgigot ta’limiy ma’lumotlar asosida mashinaviy o‘rganish usullaridan
foydalanib talabalarning bilim darajasini bashoratlash modelini ishlab chigishga garatilgan. Ragamli
ta’lim muhitida shakllanayotgan katta hajmdagi o‘quv ma’lumotlaridan samarali foydalanish ta’lim
jarayonini individuallashtirish va akademik natijalarni yaxshilash imkonini beradi, biroq ushbu
imkoniyatlar amaliyotda yetarli darajada qo‘llanilmayapti. Shu sababli, talaba o*zlashtirishini oldindan
aniqglashga qodir intellektual modellarni yaratish dolzarb hisoblanadi.

Tadgigot metodologiyasi doirasida oliy ta’lim muassasasi talabalarining o*quv faoliyatiga oid
ma’lumotlar to‘plami shakllantirildi va dastlabki gayta ishlashdan o‘tkazildi. Bashorat modellarini
qurishda chizigli regressiya, garorlar daraxti, tasodifiy o‘rmon va sun’iy neyron tarmoqlari
algoritmlaridan foydalanildi. Modellarning samaradorligi aniglik va xatolik ko‘rsatkichlari asosida
baholandi hamda natijalar o‘zaro taggoslandi.

Olingan natijalar ansambl yondashuviga asoslangan modellar talaba bilim darajasini
bashoratlashda yugori aniglikni ta’minlashini ko‘rsatdi. Ishlab chigilgan model xavf ostidagi
talabalarni erta aniglash, moslashtirilgan ta’lim strategiyalarini ishlab chigish va ta’lim sifatini
oshirishda samarali go‘llanishi mumkin. Tadgiqot natijalari sun’iy intellekt texnologiyalarini ta’lim
tizimiga integratsiya gilish va ma’lumotlarga asoslangan pedagogik garorlar gabul gilish uchun ilmiy-
amaliy asos bo‘lib xizmat giladi.

Kalit so‘zlar: Mashinaviy o‘rganish, Ta’limiy ma’lumotlar tahlili, Talaba bilimini bashoratlash,
Bashoratlovchi modellar, Sun’iy intellekt asosidagi ta’lim, Moslashtirilgan ta’lim tizimlari.

Abstract: This study aims to develop a model for predicting students’ knowledge levels using
machine learning methods based on educational data. In digital learning environments, the growing
volume of educational data provides significant opportunities for personalizing the learning process
and improving academic outcomes; however, these opportunities are not sufficiently utilized in
practice. Therefore, the development of intelligent models capable of predicting student learning
performance in advance remains a pressing research issue.

Within the research methodology, a dataset reflecting the academic activities of students in a
higher education institution was constructed and subjected to initial preprocessing. Predictive models
were developed using linear regression, decision trees, random forest, and artificial neural network
algorithms. Model performance was evaluated and compared using accuracy and error metrics.

The results indicate that ensemble-based models achieve higher accuracy in predicting students’
knowledge levels. The developed model can be effectively applied to early identification of at-risk
students, the design of adaptive learning strategies, and the improvement of educational quality. The
findings provide a scientific and practical foundation for integrating artificial intelligence technologies
into the education system and for supporting data-driven pedagogical decision-making.

Keywords: Machine Learning, Educational Data Analysis, Student Knowledge Prediction,
Predictive Models, Artificial Intelligence—Based Education, Adaptive Learning Systems.

AHHOTaIII/Iﬂ: HaHHOG HCCJIICAOBAHNUC HAIIPABJIICHO Ha pa3pa60TKy MOZACIN MNPOTHO3UPOBAHUA
YPOBHA 3HaHUH CTYACHTOB Ha OCHOBC 06pa30BaT€J'II>HBIX JaHHBbIX C HCIIOJIb30BAaHUCM MCTOA0B
MAaIIMHHOTO 00y4eHHs. B ycnoBusx mudpoBoil oOpasoBaTenbHOR cpensl (OpMHPOBaHHE OONBLIMX
00BEMOB y‘-Ie6HI>IX JaHHBIX OTKPhbIBACT IIHUPOKUC BO3MOXHOCTHU JJI NnepCcoHaIM3alnn
06pa30BaTem>Horo nmponecca U NOBBINICHUA AKaICMUYCCKUX PE3YJIbTATOB, OJHAKO HaA IMPAKTUKE 3THU
BO3MOXHOCTHU HCHOJB3YIOTCA HCAOCTAaTOYHO. B cBs3u ¢ sTHM pa3pa60TKa HUHTCJUICKTYAJIbHBIX
MOI[CHCﬁ, CIIOCOOHBIX 3apaHec NPOTHO3UPOBATH y‘le6HI>Ie AOCTUKCHUA CTYACHTOB, SBJIACTCA
aKTyaJbHOU Hay4yHOH 3a7a4ei.

B pamkax Meromonoruu ucciienoBaHus ObUT chOpMHUpPOBaH HaOOp MAHHBIX, OTPAKAIOLIMN
yqe6Hy}0 JACATCIBHOCTD CTYACHTOB BBICHICTO yqe6Hor0 3aBCACHUA, u TIPOBCACHA €ro
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npenBapuTenbHas o0paboTka. [[Jsi TOCTpOSHUS MPOTHO3HBIX MOJIENEH HCITONB30BAIKNCH AJTOPHUTMEL
JIMHEWHOUN perpeccuu, IEPeBhEB PELICHUM, CIIy4alHOIrO Jieca U MCKYCCTBEHHBIX HEHPOHHBIX CETEH.
O PeKTUBHOCTE MOJICICH OIEHWBajlach M CpPaBHUBAIACH HAa OCHOBE IIOKa3areled TOYHOCTU W

OIIIOOK.

[TomydeHHbie pe3ynbTaThl MOKa3ald, YTO MOJIENIM, OCHOBaHHBIC HAa aHCAMOJICBOM IOJIXOJIE,
obecrieunBaOT 00J€e BBICOKYIO TOYHOCTh MPOTHO3UPOBAaHUS YPOBHS 3HAHWHA CTYJICHTOB.
Pa3zpaGorannas Monenb MOXeT ObITh 3()()EKTUBHO MPHMEHEHA JUIsl PAHHETO BBISBJICHUS CTYACHTOB
TPYNIbl PUCKA, Pa3pabOTKU aJalTUBHBIX 00Pa30BaTENLHBIX CTPAaTETWH W TOBBLIIICHUS KadecTBa
o0yueHus. Pesynbrarel uccienoBanus (pOPMHUPYIOT HAyYHO-TIPAKTHUECKYIO OCHOBY JIJIS MHTETPaIlluU
TEXHOJOTHA WCKYCCTBCHHOTO WHTEIUIGKTa B CHUCTEMYy OOpa3oBaHMsI W TOMJCPKKA TPUHSATHUS
MEJaroru4ecKuX PerIeHU Ha OCHOBE JaHHBIX.

KiaioueBbie caoBa:MammHHOE — OoOyueHHe, Anannz 00pa3oBaTeNbHBIX  JIaHHBIX,
[IporHo3upoBanue 3HaHWA CTyAeHTOB, [IporHoctmueckue wMoxenu, OOpa3zoBaHHe Ha OCHOBE
HCKYCCTBEHHOTO MHTEIIEKTa, ATaITUBHBIC 00Pa30BaTEILHBIC CUCTEMBI.

Tadgiqot jarayonida 420 nafar talabaning o‘quv faoliyatiga oid ma’lumotlari asosida bashorat
modellarining samaradorligi baholandi. Ma’lumotlar to‘plami 70% o‘gitish va 30% testlash gismlariga
ajratildi. Modellar aniglik (Accuracy), F1-ko‘rsatkich va o‘rtacha kvadratik xatolik (RMSE) mezonlari
asosida baholandi.

Bashorat Modellarining Aniglik Ko‘rsatkichlari
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1-rasm: Modellarning aniqlik (Accuracy) ko‘rsatkichlari bar chart ko‘rinishida.

Chizigli regressiya modeli test ma’lumotlarida 0,71 aniglik va 6,42 RMSE ko‘rsatkichini
namoyon etdi. Qarorlar daraxti modeli aniglik bo‘yicha 0,78 natijani qayd etdi, RMSE giymati esa
5,31 ni tashkil etdi. Tasodifiy o‘rmon algoritmi eng yuqori natijalardan birini ko‘rsatib, aniglik 0,86,
F1-ko‘rsatkich 0,84 va RMSE 4,12 ga teng bo‘ldi. Sun’iy neyron tarmoglari asosidagi model 0,83
aniglik va 4,45 RMSE natijasini gayd etdi.

Real va Bashorat Qilingan Bilim Darajalari
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2-rasm: Random Forest modeli bo*yicha real va bashorat gilingan bilim darajalari o*rtasidagi
moslik diagrammasi.
1-jadvalda barcha modellar bo‘yicha aniglik va xatolik ko‘rsatkichlarining taggoslama natijalari
keltirilgan. 1-rasmda modellar anigligining vizual tagqoslanishi, 2-rasmda esa bashorat va real bilim
darajalari o*rtasidagi moslik diagrammasi tasvirlangan.
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| Model | Accuracy | F1 Score | RMSE |
\ Linear Regression H 0.71 H 0.69 H 6.42 \
| Decision Tree | 0.78 | 0.76 | 5.31 |
|  RandomForest | 086 | 0.84 | 4.12 |
| Neural Network || 0.83 | 0.81 | 4.45 |

1-jadval: Modellarning Accuracy, F1-ko‘rsatkich va RMSE giymatlari

Natijalarga ko‘ra, ansambl yondashuviga asoslangan modellar boshga modellarga nisbatan
bargarorrog va yugori aniglik ko‘rsatkichlarini namoyon etdi. Modellarning umumiy ishlash
samaradorligi statistik jihatdan ishonchli ekanligi test natijalari orgali tasdiglandi.

Tadgigot natijalari ko‘rsatdiki, ansambl yondashuviga asoslangan tasodifiy o‘rmon modeli
talabalarning bilim darajasini bashoratlashda eng yuqori aniglik (0,86) va eng past RMSE (4,12)
giymatini namoyon etdi. Sun’iy neyron tarmoqglari modeli 0,83 aniqglik va 4,45 RMSE bilan yugori
samaradorlikni ta’minladi, ammo qarorlar daraxti (0,78 aniglik, 5,31 RMSE) va chizigli regressiya
(0,71 aniqlik, 6,42 RMSE) modellari bilan solishtirganda barqgarorligi pastroq bo‘ldi. Ushbu natijalar
ilgari o‘tkazilgan tadgigotlar bilan mos keladi: Li va boshg. (2021) ham ansambl modellari ta’limiy
ma’lumotlarda bashorat anigligini sezilarli darajada oshirishini, shuningdek, neyron tarmoglari
individual bilim darajalarini aniglashda samarali vosita bo‘lishini gayd etgan. Shuningdek, Zhang va
boshg. (2020) ham qgaror daraxti va regressiya modellari katta hajmdagi va murakkab ma’lumotlarda
ansambl va neyron tarmoglari modellari bilan solishtirganda pastroq aniglik ko“rsatishini ta’kidlagan.

Bashorat modellarining yugori anigligi va past RMSE ko‘rsatkichlari shuni ko‘rsatadiki, model
talabaning real bilim darajasini ishonchli prognoz qilishi mumkin. Bu pedagogik nazoratni
optimallashtirish va moslashtirilgan ta’lim strategiyalarini ishlab chigish imkoniyatlarini yaratadi.
Aynigsa, xavf ostidagi talabalarni erta aniglash va individual o‘quv rejalarini shakllantirishda amaliy
ahamiyati yuqori. Ilmiy jihatdan, natijalar mashinaviy o‘rganish algoritmlarining ta’limiy
ma’lumotlarga qo‘llanishi samaradorligini aniq ko‘rsatib, modelni yanada mukammallashtirish uchun
asos beradi.

Kelajak tadgiqotlari doirasida model samaradorligini oshirish uchun turli ta’lim muassasalaridan
kattaroq va xilma-xil ma’lumotlar to‘plamini joriy etish, vaqt qatorlari tahlili asosida o‘quv
jarayonidagi dinamik o‘zgarishlarni hisobga oladigan bashorat modellarini ishlab chigish tavsiya
etiladi. Shuningdek, talabalar motivatsiyasi, interaktiv o‘quv faoliyati va psixometrik ko‘rsatkichlarni
integratsiya qilish natijalarni yanada aniglashtirishi mumkin. Shu bilan birga, amaliy ahamiyati
shundaki, ishlab chigilgan modellar ragamli ta’lim platformalarida real vaqt rejimida qo‘llanib,
pedagoglarga va ta’lim muassasalariga talabalarning bilim darajasini avtomatlashtirilgan tarzda
baholash imkonini beradi.

Tadgiqgot natijalari shuni ko‘rsatdiki, tasodifiy o‘rmon asosidagi ansambl modeli talabalarning
bilim darajasini bashoratlashda eng yuqori aniglikni (0,86) va eng past RMSE (4,12) ko‘rsatkichini
ta’minladi. Sun’iy neyron tarmoglari modeli ham yuqori aniglik (0,83) bilan samarali ishladi, chizigli
regressiya va qarorlar daraxti modellari esa pastroq natijalarni berdi. Modellar real ma’lumotlar
asosida talaba bilim darajasini ishonchli prognoz gila oldi, bu individual o‘quv rejalarini shakllantirish
va pedagogik garorlarni optimallashtirish imkonini beradi.

limiy jihatdan, tadgiqot mashinaviy o‘rganish algoritmlarining ta’limiy ma’lumotlarda
samaradorligini amaliy asosda tasdigladi va ansambl modellarining individual bilim bashoratida
ustunligini aniq ko‘rsatdi. Amaliy ahamiyati shundaki, ishlab chigilgan modellar ragamli ta’lim
platformalarida xavf ostidagi talabalarni erta aniglash, o*quv jarayonini moslashtirish va ta’lim sifatini
oshirishda go‘llanilishi mumkin.

Tadgigotning cheklovlari: ma’lumotlar fagat bitta oliy ta’lim muassasasidan olingan, vaqt
bo‘yicha o‘quv jarayoni dinamikasi va psixometrik ko‘rsatkichlar hisobga olinmagan. Shu bilan birga,
kelajak tadgigotlar uchun turli muassasalardan olingan ma’lumotlar, vaqt gatorlari tahlili va
go‘shimcha psixometrik parametrlar model anigligini oshirishga xizmat giladi.

Ansambl yondashuviga asoslangan mashinaviy o‘rganish modellarining yuqori anigligi ta’lim
jarayonini individualizatsiya gilish va ma’lumotlarga asoslangan pedagogik garorlar gabul gilishda
ishonchli vosita ekanligini ko‘rsatadi, bu tadgiqotning ilmiy va amaliy hissasini mustahkamlaydi.
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