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cocraBysieT 48% ot o01iero oobemMa Kpructaia. B TpeThel 1acTUHKE, T.€. B HAPOCIIEM CIIOe, YAaJICHHBIN
oT 3aTpaBkd Ha 6-8 MM kommuectBa [P-(hasei-13%, a B msaroit miaactuake (10-13 mm) P-dasza wHe

oOHapyxeHa. OTMETUM, YTO KPUCTAJUIbI KBaplia Ha HEHTPOHHO-O0JyYeHHBIX 3aTPaBKax BBIPAIIMBAINCH B
00brynbIX P-T- ycnoBusix pocta mist kBapua. [lockonbky B JaHHOM ciiydae B 3aTpaBKe UMEIOTCA o- U [3-
¢hazpl, oTIMYAIOMIHECS IPYT OT Apyra (U3NKO-XUMHUYECKIMH M CTPYKTYPHBIMH mapamerpamu [8,158c.-
9,75c.], To cnenyeT 0XXKUaaTh, YTO BapbupoBaHre (pa3oBOro cocraBa 3aTpaBKU MPHUBEIET K H3MEHEHHIO P-
T- ycnoBuii pocta B HenoM uid Kpuctamia. IloaToMy MOXHO HpPEINOJIOKUTH, YTO yMEHbILEHHE
KOHIeHTparu T-TieHTpoB 00yciIoBieHO n3MeHeHneM P-T-ycnoBwii pocta ¢ yBeInmdeHHEM KOJIMYecTBa
B- dbazbl. Ha ocHOBe 3KCTIEpUMEHTAIBHBIX PE3yIbTATOB CUUTAEM, UTO B KPHCTAIIIAX KBapLia, BRIPAIIEHHBIX
Ha HEWTPOHHO-OOIy4eHHBIX 3aTpaBKax, HacleLyeMas HapOCIIUM CJIOEM paJualliOHHO-HaBeACHHas [-
¢aza sBiseTcst IepeKTHOM U MPOSBICHUS MApaMarHUTHOTO T-LieHTpa 00ycriednBaeTCs 3a CUET U3MEHEHHUS
P-T- ycnoBuii pocra.

3aximovyenue: TakumM  00pa3oM  MOJMy4YEHHBIE OKCIEPUMEHTAJbHbIC JAaHHbIE  IOKA3bIBAIOT
BO3MOXHOCTh CHHTE3a CTaOMJIBHOH NPH HOPMANBHBIX ycJOBUSX [- (a3pl KBapia Ha OOIydeHHBIX
3aTpaBKax, T.€. BO3MOKHOCTb HOJIY4EHHs THAPOTEPMATIBEHBIM METOIOM KPUCTAUTMYECKUX MaTEPHAIOB C
3aJaHHBIMU CTPYKTYPHBIMU XapaKTCPUCTUKAMU.
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Annotatsiya: Ushbu maqola sun’iy intellekt (SI) texnologiyalarining ochiq ilmiy ma’lumotlarni
tahlil qilish va meta-tadqiqotlar o‘tkazishdagi roli va imkoniyatlarini o‘rganadi. Tadgqiqotda
avtomatlashtirilgan meta-tahlil (AMA) tizimlarining evolyutsiyasi, katta til modellarining (LLM)
qo‘llanilishi, hamda ochiq ma’lumotlar arxivlari (OpenAlex, DANDI, OpenAIRE) bilan
integratsiyalashgan SI yechimlari tahlil qilinadi. Natijalar shuni ko‘rsatadiki, SI yordamida adabiyotlarni
qgidirish va saralash samaradorligi sezilarli darajada oshadi, ammo to‘liq avtomatlashtirishga erishish hali
imkoniyat chegarasida golmogda. Maqola yakunida SI asosida meta-tadqiqotlar otkazishning afzalliklari,
cheklovlari va kelajakdagi rivojlanish yo‘nalishlari muhokama qilinadi.

Kalit so‘zlar: sun’iy intellekt, ochiq ilmiy ma’lumotlar, meta-tahlil, avtomatlashtirilgan
adabiyotlar tahlili, katta til modellari, fan ta’limi.

HCITIOJBb30OBAHUE HCKYCCTBEHHOI'O UHTEJIVIEKTA JJIS1 AHAJIM3A OTKPBITBIX
HAYYHBIX JIAHHBIX U ITIPOBEJEHUSI META-UCCJIEJOBAHUI

JxypaeBa ByBcapa AGAyMaHHOHOBHA
HoxTop dunocoduu negarorndeckux Hayk (PhD), moueHT
JIxu3akckuil rocyAapcTBEHHBIHN Nlelaroruueckuii yausepeuter, [xuzak, Pecryonuka
V36exuctan puvsaradjurayeva79@gmail.com

AnHoTtanus: JlaHHas cTaThsl UCCIEAYET POJb U BO3MOYKHOCTH TEXHOJOTMM HCKYCCTBEHHOTO
uaTeviekTa (M) B aHanmm3e OTKPBHITBIX HAYYHBIX JAHHBIX W TPOBEISHUH MeTa-UCCieqoBaHuid. B
UCCIICIOBAHUN AHATU3UPYIOTCS DBOJIOLMS CHCTEM AaBTOMATH3MPOBAHHOIO MeTa-aHaimsa (AMA),
npruMeHeHue 0oMbIIUX 3BIKOBBIX Mojenei (BSAM), a taxxkxe MW -pemienns, ”HTErpupoOBaHHBIE C aApXUBAMU
oTkpeIThiX AaHHbX (OpenAlex, DANDI, OpenAIRE). Pe3ynpTaTtsl mokas3siBatoT, 4To 3 HEKTHBHOCTD
IIOMCKAa U COPTHUPOBKU JMTEpPaTypbl ¢ noMoubio MM 3HAYMTENBHO IIOBBINAETCSA, OJHAKO IIOJHAS
aBTOMaTH3anus Bc€ emé ocTaéTcsi Ha TpaHM BO3MOXKHOro. B 3akmrodueHuMM cTaThu OOCYKAArOTCA
NPEUMYIIECTBa, OrPAaHWYEHHs] W NEPCHEKTHBHBIC HANPABICHUS pa3BUTHA IIPOBEICHUS MeTa-
uccienoBanuii Ha ocHose M.

KiroueBble cj10Ba: MCKYCCTBEHHBIM WHTEJUIEKT, OTKPBITHIC HAy4YHbIE IAaHHBIC, METa-aHAJIM3,
ABTOMATH3MPOBAHHbIN aHAJIN3 IUTEPATYPHI, OOJIbILINE SI3bIKOBBIE MOJEIH, HayKa 1 00pa3oBaHHE.

USE OF ARTIFICIAL INTELLIGENCE FOR THE ANALYSIS OF OPEN SCIENTIFIC
DATA AND CONDUCTING META-RESEARCH
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Abstract: This article explores the role and capabilities of artificial intelligence (Al) technologies
in analyzing open scientific data and conducting meta-research. The study examines the evolution of
automated meta-analysis (AMA) systems, the application of large language models (LLMs), as well as Al
solutions integrated with open data archives (OpenAlex, DANDI, OpenAIRE). The results show that the
efficiency of literature search and screening using Al significantly increases; however, achieving full
automation remains at the frontier of possibility. The article concludes by discussing the advantages,
limitations, and future directions for conducting meta-research based on Al.

Keywords: artificial intelligence, open scientific data, meta-analysis, automated literature analysis,
large language models, science education.

213



CoBpeMeHHBIC IPOOIIEMbl HHTEJUICKTYaIbHBIX CHCTEM.
I Pecniybnukanckas HayqHO-IIpakTHyecKas kondepenums. Jxuzak, 17-18 anpesns 2026 r.

IImiy adabiyotlarning eksponensial o‘sishi tadgiqotchilar uchun dolzarb muammoga aylangan. Hozirgi
kunda ScienceDirect platformasining o‘zida 16 milliondan ortig ilmiy magola mavjud bo‘lib, oylik 25
million foydalanuvchiga xizmat ko‘rsatadi[2]. Bunday sharoitda an’anaviy usullar yordamida tizimli
sharhlar va meta-tahlillar o‘tkazish murakkab va resurs talab giluvchi jarayongaaylangan. Tadgiqotlar shuni
ko‘rsatadiki, besh tadqiqotchi ishtirokida tizimli sharhni tayyorlash va nashr etish uchun o‘rtacha 67 hafta
va taxminan 140 000 AQSH dollari sarflanadi[2].
Shu nugtai nazardan, sun’iy intellekt texnologiyalari ilmiy ma’lumotlarni qayta ishlash va meta-
tadqiqotlar o‘tkazishda yangi imkoniyatlar ochmoqda. Ayniqgsa, ochiq ilmiy ma’lumotlar (Open Science)
konsepsiyasi rivojlanishi bilan birga, SI asosidagi vositalar tadgigotchilarga katta hajmdagi ma’lumotlarni
samarali tahlil qilish, mavzulararo bog‘liqliklarni aniqlash va ishonchli xulosalar chiqarish imkonini
bermoqda.
Ochiq ilmiy ma’lumotlar va Sl integratsiyasi. Ochiq fan tamoyillariga asoslangan holda, OpenAIRE Graph
kabi infratuzilmalar 400 milliondan ortiq tadgiqot yozuvlarini oylik asosda gayta ishlaydi[8]. Ushbu
platforma Sl asosida quyidagi imkoniyatlarni tagdim etadi:

o Avtomatlashtirilgan metama’lumotlarni boyitish (ORCID, ROR identifikatorlari)

e Tabiiy tilni gayta ishlash (NLP) yordamida Fan sohalari klassifikatsiyasi

» Mashinaviy o‘rganish modellari asosida mualliflar, tashkilotlar va loyihalarni identifikatsiyalash

« Bilim grafigi (knowledge graph) yordamida kontseptual bog‘ligliklarni aniglash

OpenAlex kabi ochiq platformalar semantik gidiruv imkoniyatlarini taqdim etadi, bu esa an’anaviy
kalit sozlarga asoslangan qidiruv usullarining cheklovlarini yengib o‘tishga yordam beradi[1,6].
Avtomatlashtirilgan meta-tahlil (Automated Meta-Analysis -AMA) evolyutsiyasi. So‘nggi Yillarda
avtomatlashtirilgan meta-tahlil (Automated Meta-Analysis - AMA) sohasida sezilarli yutuglarga erishildi.
2006-2024 yillar oralig‘ida 13 216 ta maqola tahlil gilingan PRISMA tizimli sharhi natijalariga ko‘ra :

« 61 ta tadgiqot turli sohalarda AMA qo‘llanilishini o‘rganib chiggan

o Tibbiyot sohasi 67.2% ni tashkil gilgan bo‘lsa, notibbiy sohalar (ta’lim, ijtimoiy fanlar) 32.8% ni
tashkil gilgan

« Ma’lumotlarni avtomatlashtirilgan gayta ishlash (52.5%) asosiy e’tibor markazida bo‘lgan

e Fagatgina 16.4% tadgiqotlar ilg‘or sintez bosgichlarini gamrab olgan

Bu natijalar shuni ko‘rsatadiki, AMA sohasida ma’lumotlarni qidirish va saralash bosqichlari
nisbatan yaxshi avtomatlashtirilgan bo‘lsa-da, heterojenlikni baholash va xatoliklar tahlili kabi murakkab
bosqichlar hali to‘liq avtomatlashtirilmagan[2].

Katta til modellari (Large Language Model — LLM) va ularning roli. Katta til modellari (LLM)
tizimli sharhlar va meta-tahlillar jarayonida muhim yordamchi vosita sifatida namoyon bo‘lmoqda. Oxford
universiteti tadgigotchilari tomonidan o‘tkazilgan tahlil shuni ko‘rsatadiki, LLMlar turli vazifalarni
bajarishda 61% dan 99% gacha aniglik ko rsatishi mumkin[3]. Jeneva universiteti tadqgigotida esa bir nechta
LLM modellarining (llama3, granite, gwen, deepseek, gemma 2 va boshgalar) natijalarini birlashtirgan
holda 97% dan ortiq aniqglikka erishilgan[7].

LLM (Large Language Model)larning meta-tadqgiqgotlardagi asosiy qo‘llanilish yo‘nalishlari:
1. Adabiyotlarni saralash va prioritetlashtirish — Active learning usuli yordamida eng dolzarb
magolalarni aniglash
2. Ma’lumotlarni ekstraksiya gilish — Strukturlashtirilmagan matnlardan kerakli ma’lumotlarni
ajratib olish
3. Semantik gidiruv — Kalit so‘zlar yetishmaydigan yoki noan’anaviy iboralarga ega maqolalarn
yopish

Notebook generatsiyasi — Ochiq ma’lumotlar asosida avtomatik tahlil skriptlarini yaratish

Gibrid yondashuv: Inson va sun’iy intellect hamkorligidagi tadgigotlar shuni ko‘rsatadiki, eng
samarali yechim — bu inson va Sl imkoniyatlarini birlashtiruvchi gibrid yondashuv. “The Hunt for the Last
Relevant Paper” loyihasi doirasida o‘tkazilgan tajribada[1,6]:
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o Dastlabki 6 701 ta qgidiruv natijasiga qo‘shimcha ravishda Sl yordamida 3 822 ta yangi yozuv
aniglandi
o Turli usullar bir-birini to‘1dirib, har bir usul boshgalar o‘tkazib yuborgan magolalarni topdi
¢Sl yordamida kalit so‘zlari yetishmaydigan, noan’anaviy iboralarga ega yoki cheklangan
indeksatsiyaga ega tadgiqotlar aniglandi
Mualliflarning ta’kidlashicha, SI hozircha “super-assistant” (o‘ta yordamchi) rolini o‘ynay oladi, ammo
insonni to‘liq almashtirishga hali tayyor emas[1].
Amaliy misollar va qo‘llanilish sohalari. DANDI arxivi misolida: Nature jurnalida chop etilgan tadqiqotda
SI agentlari yordamida neyrofiziologiya ma’lumotlarini tahlil qilish tizimi ishlab chiqilgan[4]. Tizim 12 ta
ochiqg dandiset (neyrofiziologik ma’lumotlar to‘plami) asosida sinovdan o‘tkazilgan. Natijada generatsiya
qilingan Jupyter notebooklar mutaxassislar tomonidan “juda foydali” deb baholangan.
Ta’lim sohasida: Ochiq ilmiy ma’lumotlar va SI asosida ta’lim jarayonini shaxsiylashtirish, talabalarning
bilimini avtomatik baholash va adaptiv o‘quv trayektoriyalarini yaratish imkoniyatlari paydo
bo‘lmoqda[5,9].
Cheklovlar va muammolar. Mavjud tadgiqotlar SI asosida meta-tahlil o‘tkazishning bir qator cheklovlarini
aniglagan:
1. Hallutsinatsiyalar (hallucinations) — LLMlar ishonchli bo‘lmagan yoki xato javoblar berishi
mumkin[3].
2. Til va madaniy tarafkashlik — Ko‘pchilik modellar ingliz tiliga asoslangan bo‘lib, boshga
tillardagi ilmiy adabiyotlarni yetarlicha gamrab olmaydi[5].
3. To‘lig avtomatlashtirishning yetishmasligi — Hozirgi AMA tizimlari fagatgina alohida
bosgichlarni avtomatlashtira oladi, end-to-end avtomatlashtirish hali mavjud emas[2].
4. Interoperativlik muammolari — Turli platformalar va ma’lumotlar formatlari o‘rtasida
integratsiya qgiyinligi
Xulosa qilib aytganda, sun’iy intellekt asosida ochiq ilmiy ma’lumotlarni tahlil gilish va meta-
tadgiqotlar olib borish fan-ta’lim va sanoat sohalarida yangi imkoniyatlar ochmogqda. SI vositalari
adabiyotlarni qidirish, saralash va ma’lumotlarni ekstraksiya qilish jarayonlarini sezilarli darajada
tezlashtirishi va sifatini oshirishi mumkin. Aynigsa, gibrid (inson+SI) yondashuv eng samarali ekanligi
amaliyotda isbotlangan.
Biroq, hozirgi bosqichda SI to‘liq avtomatlashtirilgan meta-tahlil tizimlarini yaratish imkoniyati
chegarasida qolmoqda. Kelajakdagi tadqgiqotlar quyidagi yo‘nalishlarga qaratilishi kerak:
« Hallutsinatsiyalarni kamaytirish va ishonchlilikni oshirish
e Ko‘p tilli va madaniy jihatdan inklyuziv modellarni ishlab chigish
¢ End-to-end avtomatlashtirilgan meta-tahlil tizimlarini yaratish
o Ochig ma’lumotlar standartlari va interoparativlikni takomillashtirish
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YPOBHU KOTHUTUBHOI'O PA3ZBUTUSA 11O TAKCOHOMUHU BJIYMA KAK OCHOBA
INPOEKTHPOBAHUA UN-ACCUCTHUPOBAHHOI'O OBYYEHHMSA B CTOMATOJIOI'MN

Aoaynnaxonosa O.M., Akpamosa JLIO.
TamkenTckuii ['ocygapcTBeHHbIM MeIUIIMHCKUN Y HUBEPCUTET

AnHoTauusi: B cratee paccmaTpuBaeTcsi IpPUMEHEHHE TaKCOHOMMM biayma  Kak
MCTOHOHOFHHCCKOﬁ OCHOBBI  JIJIA IIPOCKTHUPOBAHUA CHCTEM HNCKYCCTBCHHOI'O HHTCJIJICKTa B
CTOMATOJIOTHYCCKOM 06pa30BaHI/II/I. Omnucansl MEXaHU3MBI COOTBETCTBHSI IIIECTH KOTHUTUBHBIX ypOBHCﬁ
(3amoMHHaHWe, NOHMMaHHE, NPHUMEHEHHE, AaHaIW3, OLICHMBAaHME, CO3JaHHE) KOHKpeTHeIM WMU-
HHCTPYMCHTaM: HCﬁpOCGTCBHM JUArHoCTHYCCKUM aJIropuTMam, BUPTYaJIbHBIM KIIMHUYECKUM
CHUMYJIATOPaM M aJalTUBHBIM 00pa3oBaTeIbHbIM I1aTdopmam. [lokazaHo, 4TO TAKCOHOMUYECKUH MOAXO0T
HO3BOJISIET CTPYKTYPUPOBATh 00pa3oBaTeIbHbIC CIEHAPUHM U 00ECIIeUNTh MOCIIEI0BATENIbHbIM Iepexos
00yJaroIerocst OT penpoAyKTUBHOTO K MPOYKTUBHOMY KIIMHHYECKOMY MBIIUICHHIO.

KaoueBble ciaoBa: TakcoHoMmuss biayma, KIMHMYECKOE MBIIIJIEHHE, CTOMATOIOTHYECKOE
o0pa3oBaHMEe, WCKYCCTBEHHBIH WHTEJUIEKT, HEHPOHHBIE CETH, aJaNTHUBHOE OOy4YeHHE, KOTHUTHBHBIC
YPOBHH, KIIMHUYECKAsi CUMYJISIHS, 00pa3oBaTeibHbIe TexHOJoruu, M -accuctupoBanHoe 00yueHHeE.

LEVELS OF COGNITIVE DEVELOPMENT ACCORDING TO BLOOM'S TAXONOMY AS A
BASIS FOR DESIGNING AI-ASSISTED LEARNING IN DENTISTRY

Abdullakhonova O.M., Akramova L.Yu
Tashkent State Medical University

Annotation: The article examines the application of Bloom's taxonomy as a methodological
framework for designing artificial intelligence systems in dental education. The mechanisms of
correspondence between the six cognitive levels (remembering, understanding, applying, analyzing,
evaluating, creating) and specific Al tools are described: neural network diagnostic algorithms, virtual
clinical simulators, and adaptive learning platforms. It is shown that the taxonomic approach makes it
possible to structure educational scenarios and ensure a consistent transition of the student from reproductive
to productive clinical thinking.

Keywords: Bloom's taxonomy, clinical thinking, dental education, artificial intelligence, neural
networks, adaptive learning, cognitive levels, clinical simulation, educational technologies, Al-assisted
learning.
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