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I'NTAYKOMAHMU 3PTA TAIIXNUCJIAILI BA KACAJIJIUK
MPOTPECCUSICUHU BAXOJIAIIJIA CYHBU MHTEJNJIEKT
TEXHOJIOTUSIJIAPUHUHI 3AMOHABUIA UMKOHUSITJIAPA

Kamunoe Xanuoxncan Maxamaoscanoguu

V36exucmon Pecnybnuxacu Co2nukHy caknaul 6a3upiuau

Tub6uém xooumMIapuHUHE Kacouti MaraKacCuHu pUSONCIAHMUPULL MAPKAZU
Xyooiuibepeanoe A3uzoex Py3zoaesuu

V3bexucmon Pecnybnuxacu CoenukHu cakiaul 6a3upaueu

Tubbuém xooumnapurune Kacoull MaiaKaCUHUu PUBONCIAHMUPULL MAPKAZU

AHHOTAIUA

['maykoma KailTapuiaMac KYpJIMKHUHI acocuil cababmapupan Oupu Oyiuo0,
KACAIJTMKHYA 3PTa aHUKJIAIl Ba MPOrpeccrs TE3JMIMHU OaxoJyiaml OeMopaa KypHIl
GYHKUMSUTApUHU CaKJ1a0 KOJMIIHUHT MyXUM MIApTH XucooOnananu. CYHITH Wuiapaa
CYHbUNM MHTEIJIEKT TEXHOJIOTHSUIAPUHUHT PUBOXKJIAHUIIN KY3 TyOM TacBUpJapH,
ontuk KorepeHT ToMorpaduss (OCT), anruorpadus OWIaH ONTHK KOTEPEHT
tomorpagus (OCTA) Ba KOMIBIOTEp MEPUMETPUS MABIYMOTIAPUHHA aBTOMATHUK
TaxJIMJI KWIAII UMKOHUSITIIApUHU CE3WIapIIM Jlapaxkaaa KeHraitupau. Makonana yon
STWITaH WIMHH TagKUKOTJIAp acocuia TIJIayKOMAaHW CKPUHHMHI KWJIUII, HpTa
TalIXKUCIIall, CTPYKTYpP Ba (PYHKIIMOHAJ IPOTrPECCUSTHU aHUKJIAII Xama KeJakakaaru
KacaJUIMK PUBOXJIAHUIIMHYU MIPOTHO3AIIA CYHBU HHTEIUIEKT TEXHOJIOTUSIIAPUHUHT
MMKOHHUSITIIAPU TaxJIMJI KUJIMHTaH. 3aMOHABUN aJITOPUTMIIAP allpUM TaJIKUKOTIapa
rmaykomanu anukiamga AUC  0,94-0,99 raua, kacaulMk NIPOTPECCUSICHUHU
npornoznamga sca AUC 0,81-0,92 arpoduma Hatwxkamap KypcaTa&éTraHu
anukyianrad. Illy Ownan Owupra, ajaropuTMJapHUHT OOIIKA MOMYyJSIUsIIapaa
MUIOHYWIWJIMTY, MabJIyMOTJIap 0a3aCUHUHT PENPE3CHTATUBIUTH Ba KIIMHUK BaJIHUIaLIUS
MacaJiajlapy XaJiM Xam J1013ap0 0YInu0 KoaMOoKIa.

Kaaut cy3aap: riiaykoMa, CyHbUM MHTEIUIEKT, ONITUK KOT€PEHT ToMorpadus,
OCT, OCTA, RNFL, kypyB MaliJoH!, CKPUHHHT, IPOTPECCHSI.

COBPEMEHHBIE BO3MOXXHOCTH TEXHOJIOT I
MCKYCCTBEHHOI'O UHTEJIJIEKTA B PAHHEN JUATHOCTUKE
I''TAYKOMBI 1 OLHEHKE ITPOI'PECCUPOBAHUA 3ABOJIEBAHUSA
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Xyootibepeanos A3uzbex Pyzbaesuu
Lenmp pazeumus npogheccuoranrbHol K8AMUPUKAYUU MEOUYUHCKUX
pabomuuxos Munucmepcmea 30pasooxpanenusi Pecnyonuxu Y36exucman

AHHOTAIIUA

['maykoma siBIsieTCS OJHOM M3 BEAYUIMX NMPUYMH HEOOPATHMOW CIENOTHI, a
paHHEe BBISIBICHUE 3a00J€BaHUWA W OLEHKAa CKOPOCTH €ro IpOrpecCUpOBAHUS
MIPEACTABISIIOT COOOM BaXKHEHMIIME YCJIOBHS COXPAHEHHS 3PUTENbHBIX (PYHKUUH Y
NAMEHTOB. B mocienHue rojpl pa3BUTUE TEXHOJIOTUN MCKYCCTBEHHOIO MHTEIUICKTA
3HAYNUTEIBHO  PACIIMPUIIO  BO3MOXKHOCTM  aBTOMAaTU3UPOBAaHHOIO  aHaIW3a
N300pakeHUH IJ1a3HOTO JTHA, TAaHHBIX ONTUYECKOM KorepeHTHOoM ToMorpaduu (OCT),
onTHuecKko KorepeHTHoM ToMmorpaduu ¢ anruorpapuu (OCTA) u KOMIOBIOTEPHOU
nepumeTpud. B crartbe Ha OCHOBaHMM aHalIW3a OIYOJMKOBAaHHBIX HAyYHBIX
UCCJIEIOBAHUI  PAcCMOTPEHBI BO3MOKHOCTH PUMEHEHUS TEXHOJIOTHUIA
MCKYCCTBEHHOTO HMHTEIJIEKTA Il CKPUHHMHIA W pPaHHEW IUAarHOCTUKHU TIJIAyKOMBI,
BBISIBJICHUSI CTPYKTYPHOTO U (PYHKIMOHAJIBHOTO MPOTrpeccUpoBaHus 3a00JI€BaHUs, a
TaK>Ke IMPOTHO3UPOBAHUS €T0 NaJbHEHIIEr0 TEUECHN. Y CTAHOBJIEHO, YTO B OTIAEIBHBIX
HCCJIENOBAHUSX  COBPEMEHHBIE  QITOPUTMBI  HMCKYCCTBEHHOIO  HMHTEIIEKTA
IeMOHCTpUPYIOT 3HaueHus mroraau moj ROC-kpusoii (AUC) B nuamazone 0,94—0,99
IIpY BBIsIBJIEHNH TJ1ayKoMbl U 0,81-0,92 npu nporuo3upoBaHuy ee mporpecCUpOBAHMUS.
BwmecTe ¢ TeM coXpaHAI0T aKTyalbHOCTh BOIIPOCHI BOCIIPOU3BOIUMOCTH U HAJIEKHOCTH
QITOPUTMOB B PAa3JIMYHBIX MOMYJSLHUAX, PENPE3CHTATUBHOCTH HCIOJIb3YEMBIX 0a3
JaHHBIX, & TAKXKEe HEOOXOAUMOCTH UX KIMHUYECKON BaJIUJAINH.

KiarwueBble c¢JjioBa: TrJaykoma, HCKYCCTBEHHBIM HWHTEJUIEKT, OITHYECKAS
korepentHas Ttomorpadus, OCT, OCTA, RNFL, mnone 3peHus, CKPUHUHT,
IIPOTPECCUPOBAHUE.
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Glaucoma is one of the leading causes of irreversible blindness, and early
detection of the disease and assessment of its rate of progression are essential for
preserving visual function in affected patients. In recent years, advances in artificial
intelligence technologies have significantly expanded the capabilities for automated
analysis of fundus images, optical coherence tomography (OCT), optical coherence
tomography angiography (OCTA), and computerized perimetry data. Based on an
analysis of published scientific studies, this article reviews the potential applications
of artificial intelligence technologies in glaucoma screening and early diagnosis,
detection of structural and functional disease progression, and prediction of its future
course. Several studies have demonstrated that modern artificial intelligence
algorithms achieve an area under the receiver operating characteristic curve (AUC)
ranging from 0.94 to 0.99 for glaucoma detection and from 0.81 to 0.92 for predicting
disease progression. Nevertheless, the generalizability and reliability of these
algorithms across different populations, the representativeness of the datasets used for
their development, and the need for rigorous clinical validation remain important
Issues.

Keywords: glaucoma, artificial intelligence, optical coherence tomography,
OCT, OCTA, retinal nerve fiber layer (RNFL), visual field, screening, progression.

JMon3apoauru. KypyB HEPBUHHMHI IIPOTPECCHB ONTHK HEUPOIATHICU
XMOOJaHTaH riaaykoma, TYp Hapja raHriifo3 Xyskaipajapy Ba yJIapHUHT aKCOHJIapu
MYKOJMIIM HATHMKACUJA XAPAKTEPJIM CTPYKTYp y3rapuuuiap xamaa KypyB MauJOHH
HYKCOHJIAPUHUHT IIaKJUTaHUIIK OmiiaH keuaau. Kacamiuk HaTHkacua ro3ara Kejaran
HEPB TYKUMACH IIUKACTIAHUIIN KaWTapuiMac XyCyCUSITra sra OYyiraniauru cadadmiu
IJIAyKOMaHU KJIMHUK Oenrmnap sKKOJ HaMO€H OYIuIIMIaH OJITUH aHUKJIAlll
3aMOHaBUI O(TaTBbMOJOTUSHUHT acocuil Basudanmapuman Oupu XucoOJaHAIH.
['maykoMaHu aHbaHAaBUW TalIXMCIAl KYy3 WYM OOCHMMHMHH Viyall, KYpyB HEpPBHU
IUCKUHU O(QTATBMOCKONHUK 0axoJall, TOHHOCKOIHS, MEPUMETPUsS XaMmaa ONTHK
KOTEpEeHT ToMorpadusi TEKIIUPYBIAPUHUHT KOMILUIEKC HaTHXKajlapura acociaaHaaH.
bupox onMHraH MabIyMOTIapHU MHTEpHpETalus KWIMIIra MHU(OKOp Taxpuodacw,
TEKIIUPYB CU(aTH, aHATOMUK WHAMBUAYAJUTUK Ba KacaUIMK OOCKUYN TabCHUP KIJIUIIH
myMmkuH. 2020 #innga Mursch-Edlmayr Ba xammyannudiap cynbsuit uaresext (Al)
ITOPUTMIIAPUHUHT TJIAYKOMaHM TalIXUCTAIl Ba MPOTPECCUSHU aHUKJIAIIA KIUHUK
aMaiauETra >KOpUM STWIMII WMKOHUSTIAPUHU TaxJmia KuiuO, Al Tuzumuapu k3
TyOunuHr TacBupnapu, OCT Ba mnepuMeTpusi TEKIIMPYBH MablIyMOTIapUIaH
doiinanann0, NMArHOCTUK Kapop KaOysl KWIMIN Xapa€HUHU KYJIa0-KyBBaTJaIlu
MYMKUHJIUTUHU Tabkuanarannap [l1]. CyHrru #wiapaa CyHbUH  HHTEJUICKT
TEXHOJIOTHSUIapH TJIAYKOMAHUHT KEMMHTY PUBOKJIAHHUIIMHU TPOTHO3JMAIL, CTPYKTYP
Ba (YHKIIMOHAJ y3rapyIIJIapHH BaKT Oyirda TaXJIuil KHJIKII Xamja 6eMopiiapHu XxaBgd
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napaxkacu Oyinda cTpaTuuKanms KAIUI 0ocKnuura yTMokaa. Al MoaemapuHuHT
rilaykoMara Imyoxaiau Iaxciap/la KacaJUIMKHUHT KeJaKakia PUBOMIIAHMILIMHU Ba
MaBXy/ Tjaykomaaa mnporpeccus XaBGUHU MPOTHO3JIANI UMKOHHUATIAPH aloXHUaa
TabKuJJIaHTaH [14].

Maxkcaa. nmuii TagKMKOTIIADHU TaxJIWI KWIMII ACOCHIA CYHBUU UHTEIIEKT
TEXHOJIOTHSUIADUHUHT TJIAYKOMaHHM 3pTa TalIXUCIAll, OMMAaBUNA CKPUHUHI KHJIWLI,
CTPYKTYp Ba ()YHKIMOHAJ NPOrPECCHSIHU aHUKJAIl XaMJa KACAIMKHUHI KEHHHIU
PUBOXIIAHUILIMHY TPOTHO3JAIIIard 3aMOHABU IMKOHMSITIIAPUHU OaxoJIalll.

MarepuaJsuiap Ba ycy/uiap. CyHITH Wiiuiapa riayKoma Ba CyHbUH HHTEIUIEKT
coXacu/jia Yol ATWIIraH uamMui unwiap ypranwiau. Kys tyou racsupnapu, OCT, OCTA
Ba MEPUMETPHUs MAbIyMOTJIapuaaH (QoiganaHran TaAKUKOTIapra ajioxuaa ybTHOOp
KapaTwiad. Anroputmiap caMmapaaopiuruau 6axonamniga ROC sarpu un3uru octuaaru
MaiijoH — AUC, OuMarHoCTUK CEe3rUpiiMK, CHEeUU(UKIMK Ba YMYMUWA aHUKIIUK
KypcaTKA4YIapy TaxJ 1M KUITUHIH.

Haruxanap Ba yrapHuHr myxokamacu. CyHbUI HHTEIUIEKTHUHT IJIAyKOMaaa
SHT KYI YpraHwjiraH WyHajguluiapuaad OupH Ky3 TyYOUHHUHT PAHTJIM TAaCBUPJIAPUHU
aBTOMATHUK TaXJWJI KUJIUII XucoOnaHaau. Uykyp HEMpOH TapMOKJIapu KYpyB HEpPBU
JUCKU SKCKaBalMsICH, HEUPOPETHHA XaJIKa XO0JIaTH, BepThkain cup/disc HucOaTu Ba
TYp MapAaHuHr OomIKa MOpP(OJOrMK OeNrnjapuHu aBTOMATHK paBHINga OaxoJiaml
uMKoHusThra sra. Hemelings Ba xammyammudaap 2021 iwnga 4yykyp VKUTHIL
QITOPUTMH TJIAYKOMaHH HadakaT KYpyB HEpPBU AUCKUA COXAaCHUJArv, OajKyd YHHUHT
atpodumarn peTuHan OeNruwiap acocuja XaMm axpara OJUMIIMHU Kypcatrad. Ky3
TYOMHUHT paHTJIM TacBUpHUAaH (oiifanaHmwirasaa rmaykomanu anukiam yayn AUC
0,94 au tamkwn strad. Ku3uru myHnaku, KypyB HEpBU JIMCKH TaCBUPJAH YUKApUO
TallUTAHTaH X0JIaTAa XaM MOJIeNl MabIyM Japakajia JUarHOCTUK KOOUJTUSTHHU Cakiab
konran [2]. Ajitha Ba xammyammudnapaunr 2021 dungarm wmmaa 1113 ta ky3
TYOMHUHI pPAaHIJIM TacBHpPU acocujia riaykomMaHu axpatumaa 95,61% ymymwii
anukuk Ba 100% cnemmdukmuk kypcatran [3]. 2022 iwwmnma  Atalay Ba
xammyarmugaap 9950 ta ky3 TyOMHHUHI paHINIA TAaCBUPH acoCHAa TYpJIM HEHPOH
TapMOK apXUTEKTypajJapyuHU COJIMINTUPTraH. YJap UNUIA0 YUKKAH ajJrOpUTM
riiaykoManu aHukiamaa 99,4% anukiauk, 100% cesrupmuk Ba 99% crnenudukiuk
Kkypcatra. bupok OyHai FoKOpH HUKH HATHKaIap MOJCITHUHT OOIIIKA KIIMHUK MapKa3
Ba MOMyJSINUsJIapAa XaM XyAJd IIyHJall aHWKJIWKAA WIJIAIIUHA aHriatManau [4].
[y ca6a6yi KEHUHTY TAAKUKOTIap/la arOPUTMIIAPHU TAllIKU MabIyMOTIap Oazacuaa
CHMHaIIra karra axamusaT Oepunmokna. Hemelings Ba xammyamnmudnapaunr 2023
WWa 4om STWITAH TaAKUKOTHIA alroput™ 13 Ta Typiu MabiyMoT MaHOanapw,
KyMIlaJaH, WUPHUK TOMYJAIMOH KOoropTajap Ba OMp HEYTa OYMK MablyMOTIap
0azanapuna 6axonanrad. Myamudaap Typyiu NOMysIUsIap Ba IIaykoMa ME30HIapu
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Vpracugaru ¢apk aarOPUTMIAPHUHT TAIIKW WIIOHWIMJIMTUTA CE3UJIapid TabCUP
KWIMIIMHA KypcaTras [S].

['maykoMaHu CyHBHN MHTEIJIEKT €pAamMuaa OMMAaBUl CKPUHUHT KWJIUIIJIA SHT
myxuM Joruxanapaan oupu AIROGS — Avrtificial Intelligence for Robust Glaucoma
Screening Challenge xuco6nanaan. AIROGS mabnymoTnap 6azacu TaxmuHaH 60
MUHT OeMOpHUHT 113 MuHITA SKMH KY3 TYOMHHHT PAaHIJIM TAaCBUPJIAPUHHU Kampad
onran 6ynuO, TacBupnap 500 ra sSKUH Typiu CKpUHUHT MapKazjiapuiaH WUFUITAH.
Tankukorna 14 Ta skamoa anroputMiapu OaxOJaHTaH Ba DHT SXIIH MOJEUIAPHUHT
HaTwkanapu 20 Hadap skcnepT odTarbMOJIOr Ba ONTOMETPUCTIAP HATHXKaJlapura
akuH OynraH. LLlyHuHrAeK, sHr AX111 anropuT™ cudarcus €ku 6axosaml yuyH SpoKCu3
tacBupaapau anukiamga AUC 0,99 natmxka kypcatrad [6]. Ym0y natmxamnap Al
acocHJard CKpPUHHMHI THU3UMJIAPUHUHT (dakaT oKopu cudaTiu jgadbopaTopus
MabJIyMOTJIapujia SMac, OAJIKK peajl KIMHUK [AapOUTa yUYpalu uran nact cudariv Ba
CTaHAApPTJaH TallKApW TaCBUPJAp/1a XaM UILIOHWINA UIUIAIIY 3apypJIUTUHU KypcaTaau.
2026 wnnga von stwiaradH JustRAIGS tankukoTw Xam rinaykoma OyiiMua CyHBHIA
WHTEJUIEKT CKPUHUHT TU3UMIIAPUHU sTHA/Ia TAKOMUJUIAIITUPUINTA KapaTuirad 0ynuo,
IrOpUTM Kapopu Ominan 6upra 6eMopHu odTanbpMoIorra nyam cababuHu acociarl
Macajacura 3TuOop Kapatuiras [15].

OnTuk KOrepeHT ToMorpadus riaykomazaa KypyB HEpPBU Ba TYp Hapiaajgaru
CTPYKTyp V3rapuiuiapHd OOBEKTHUB O0axoOJIalIHUHT acOoCUM ycCyJulapuiaH Oupu
xucoOnaHaau. AWHUKCa, EpUNANWUIAP TYp MApJAHUHT HEPB ToJalapu KaTiaMu -
RNFL Ba wMakynsp raHrimo3 Xyxailpamap — HWYKA IUIeKCUQOpM KariaMu -
GCIPL/GCC x¥ypcarkuwiapy Karra JWarHOCTHK axamusTra ora. Ran Ba
XaMMyaImuGIapHUHT mapxuaa 9ykyp ykutuin anroputmiaapu OCT Ba ukku ymuamiau
B-ckan tacBupnapuman ¢oiinanaHu0 riaykoMaHW aHUKJIAIIIA IOKOPH JUATHOCTHUK
MMKOHHUSITIIapra ora skaHiuru kypcatwirad [7]. 2020 wnna nnwiad yukwiran OCT
acocugaru oup Deep Learning tuzumuaa RNFL kanuHauru xapuracu riayKoOMaHH
axparumaa AUROC 0,987, RNFL wmenépnan orum xaputacu - 0,974, GCIPL
KaJIMHINTH XapuTtacu - 0,966 Hatmxka kypcarrad. by Hatmwxkanap nepunanuuisip RNFL
XapuTajapuaa riiaykoMara Xoc Oynran (pasoBuil MabIyMOTJIap alrOpUTMIIAD YUYH
IOKOPM JMAarHOCTUK axaMUATra 3ra 3KaHauruHu kypcataau [8]. 2021 iunga keHr
MaloHIM co3iaHyBuaH ManOanmu (swept-source) OCT tacBupnapu acocuaaru Deep
Learning tuzumu rnaykomanu Ttamxuciamga AUC 0,987 Ba taxmunan 95-96%
AHUKJIMKKA 3pUIITaH. AJITOPUTM, 11y KyMJIaJaH, ITayKOMaHUHT 3pTa OOCKUWIApUHU
anuknamaa anbaHaBuii OCT mapameTpiapura HucOaTaH IOKOPH HaTWXKajap
KypcatraH [9].

['mayxomana akat Oup MapTalIvK TAIIXUC KYWUII dMac, OaTKi KaCaJLTHKHUHT
BaKT JIABOMHJIA MPOTPECCUSCUHU aHUKIAIl MyXHM axamustra sra. bup Oemopna
RNFL xanuuauru cekuH KaMaluilyg MyMKUAH OYiica, Ootika OeMopaa Te3 mporpeccus
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Ky3atTiwiuimyd MyMKuH. [IyHUHT yd9yH WHAMBUAyal Y3Tapulll TE3JIMTHHUA OaxoJarl
JaBoJIalll TAKTUKACHHM TaHJamga Myxumaup. Mariottoni Ba xamMmMyaudaapHUHT
taakukotuaa 14034 ta SD-OCT texmmpyBu Ba 816 Ta Ky3 MablyMOTJIapujiaH
dorinanann6, RNFL MasaymoTiiapu acocuaa riaykoma MporpecCUsiCUHA aHUKJIOBYH
Deep Learning moxenu unuiad ynkunrad. Anroputm AUC 0,938, cesrupnuk 87,3%
Ba cnernpuiink 86,4% Hatmxka kypcarrad. bup xun cneundukinuk mapoutuna DL
MOJICNIA aHbhaHABUHN TaxwiaaH ycTyH Oynran [10]. Mandal Ba xammyammudaapHIHT
2024 #iviry TaAKAKOTHIA dCa TJIAyKOMAaTO3 MPOTPECCUsTHU (PU3UOJIOTHK EIra OOFIUK
RNFL mHruukanamuviinaal aXXpaTuilra Xxapakat KUJauHrad. 3253 ta Ky3/1aH OJIMHIaH
8785 ta ketma-keT OCT cepusicu TaxJIi KWJIMHTaHAa, Oup Xui1 95% crenupukimk
mapoutuaa Deep Learning monenu aHbaHaBUM YM3MKIM perpeccusara HucOaTaH
MPOTPECCUB XOJATIapHU CE3WIapiu Japaxkana Kynpok anukjiarad [11]. YmOy
MYHAIWII KJIMHUK )KAXATAAH )KyJa MyXUM, YyHKU Kekcanuum HaTtmkacuaa xam RNFL
KUIMHIUTUHUHT TaOMui Kamailumu Ky3atuiaad. Al sca (U3MO0JIOTHK Ba MATOJIOTUK
CTPYKTYp Y3rapuiuIapHu OMp-OMpHIaH akpaTHuilra €paM OepHIlld MyMKHH.

Ontuk KorepeHT ToMmorpadusi-anruorpadus TIJIaykoMmaaa Makyja Ba
NEePUNANWUIAP COXaJard MHUKPOLMPKYJISIUIHA OaxoJyialll UMKOHUSITUHU Oepaju.
CyHITH TaAKUKOTIIAp KOH TOMUP 3UWINruaru yrapunuiapau Al épnamuaa 1nHaMuK
TaxJIMJI KAJIUII MyMKAHIUTHHA KypcatMokaa. Mohammadzadeh Ba xammyannudnap
2024 wnwunpa 202 ta rnaykomaro3 Ky3ga kamunaa Typt mapra oinuHran OCTA
TACBUPJIAPHHY TaxXJIMI KHITaH. YpTada Ky3aTyB MYIJaTH 3,5 HUIHM TALIKHI STTaH.
Deep Learning monenu nporpeccusinu anukiamiga AUC 0,81 Hatwka KypcaTtran Ba
OCTA TacBupiapujilaH TrJIayKOMaHUHTI JWHAMUK MOHUTOPUHTH Y4YyH KyIIMM4Ya
o6uomapkep cudaruna doiganmanuin MyMKUHIATHHE Kypcatrad [12].

['MmaykoMaHUHT KIMHUK axaMUSTUHUA OCJNTUIIOBYM aCOCUM KypcaTKuwiapaaH
Oupu  QyHKIMOHANT  MYKOTWIN, SbHU KYpPYyB  MaWJOHUHUHT  TMPOTPECCUB
émonnammmmaup. Iy cababnu xanu mnepuMeTpusiia SKKOJI — Iporpeccus
Ky3aTUJIMaclaH TypuO, KeJlakakja yHUHT lo3ara KEJMIIWHW IPOTHO3JAIl KaTTa
axamusarra sra. Mohammadzadeh Ba xammyammudnapaunr 3079 ta ky3Hu Kampad
oJiraH TajgkukoTuaa 6azaBuii RNFL kamuHmuru Ba KYpyB HEPBU JUMCKH TACBHPHJIAH
doinananunTanIa Kenaxakaara KypyB Mailionu nporpeccusicuau nporuosnam AUC
0,813 uu tamkun strad. JuckHuHr ukknHun tacBupu Kyumirasga AUC 0,860 ra,
yuuH4YM TacBup Kyumuiranga sca 0,894 ra omran. Te3 mporpeccus KuATyBYH
rmaykomaga anroput™m AUC 0,911 watmxka xypcatran [13]. Al anropurmnapu
oeMopia KYpyB MaWIOHU Xalld ce3Wwiapiud EMOHJAIIMACIaH OJIIUH CTPYKTYP
MabJIyMOTJIap acocua Kenaxkak pyHkinonan xaBhpunu 6axosamm MymkuH. Huang Ba
xammyamugaap 2024 #wunmga makynap OCT tacBupnapuman ¢oiinananud KypyB
MalJIOHM TPOTPECCHSICHHU aHWKJIAIl Ba TporHo3iam ydyH Vision Transformer
Mozaenu wunad 4ukkad. Momen 7,7 MwimuoHAaH opTUK B-scan tacBupiapuman
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MaBxxya nporpeccusan anuknamaa AUC 0,90, te3 nporpeccusaun anuknamga 0,92,
KeJaKaKaaru Mnporpeccusind nporHosnamaa sca 0,85 Hatmwxka kaing stunrad [16].
HlyHuHraex, keTMa-KeT KypyB HEpBHM JUCKU TacBUpJapuiaH ¢oiinananran Deep
Learning moxmenu keitmunru kypyB Mmaitnonu mnporpeccusicuan AUC 0,862 Owuian
nporHoznarad. Te3 nporpeccust KuinyBun xosaraapaa AUC 0,926 raya owran [17].
Hemak, Al TexHonorusiapu kenaxakaa OeMopiapHu “cTabui’, “CeKHH Mporpeccus
KWJTyBUM Ba “‘Te€3 MPOTrpeccHs KUIyBUM  TypyXJjapra akpaTHII UIMKOHUSTUHU OepUIITH
MYMKHH.

AHnbaHaBull €HJaNIyBJa TJIayKoOMajaud OeMOpJapHU TEKIIMPUII WUHTEpBaJIapU
acocaH KacaJuIMK OOCKWYM Ba MM(DOKOPHUHI KIMHUK Oaxocura acociiaHaau. bupox
MHIMBHIyall TIPOTpeccHs Te3uru 0eMopiap ypracuna karra gapk kuinaau. CyHbui
MHTEJUIEKTHUHT UCTUKOOJUH Baszudacu ky3 nuku 6ocumu, RNFL, GCC, xypyB HepBU
JIMCKW TaCBUPJIAPH, KYPYB MaJ0HH, €I, MAPKa3Wil IOX Map/ia KAIMHIUTH, OWJIaBUN
aHaMHe3 Ba OOIIKa OMWJUIAPHM OUpJAITUPraH MyJbTHMOJAT MOJEIUIApHU
apatuuiiad noopar [18]. 2026 iimnru cucteMaTK TaXJIWiIAa TIIayKoMa pUBOKIaHUIIH
Ba MPOTPECCUSCUHU MPOTHO3MAIITA OaFuiIaHrad 44 Ta TaAKUKOT TaXJIMJ KWUJIMHTaH.
VYnapaan 7 tacu riaykomara ury0xainu €Ky COFJIOM Ilaxcliiap/a Kejlaxkak/a riaykoMa
naiigo OynmummuM, 30 Tacu MaBXKyJ TIJIayKOMaHUHI INPOTPECCUACHHU Ba 7 Tacu
KAPPOXJMK apajallyBuradya OyJraH MPOTrPecCUsHM MPOTHO3JAIra OaFuIllJIaHTaH.
Myammudpnap Al Mopennapuaa KIMHUK JKAXATAaH MCTUKOOJUIM HaTWXKajiap
MaB)KyJINTUHU, aMMO YJIAPHU peasl aMaJueéTra KUPUTHIL YYYH TalIKH Ba MPOCIEKTUB
BAJIMJIALINS 3apYPJIMTUHY TabKuaarannap [14].

Al TEXHONOTMANAPUHHUHT ACOCHW YCTYHJIMIH KaTTa Xa)KMJArd IUarHOCTHUK
MabIyMOTJIApPHA TE€3, TaKpOpJaHyBYaH Ba CTAaHIAAPTIALITUPWUITaH Tap3aa TaXJIuil
KW UMKOHUSATUAND. Al Tu3uMu 0TanbMOIIOT YPHUHU TYIUK OOCHUIITN dMac, OalKu
KIMHUK Kapop KaOyJl KWIWIIHK KYJU1aO-KyBBaTJIOBUM TH3MM cH(aTHIa HIILIAIIN
Makcaara myBopuk. 2025 iwirm 3amMoHaBUM Mapxjapjaa xaM o(TaJIbMOJIOTHUHT
raykomMa OeMopiiapuHM  OOIIKApHWINJIa €TaKYu POJIM  CaKjJIaHUO  KOJIMUIIN
TabKH/IJIAHTaH.

V36exucton Pecry6nukacy MapoOMTHAA CYHBMH MHTEUIEKTHHHT IJ1ayKoMasa
KYJUTaHWJINIIY, OMpUHYM HaBOATAa, OMMaBU CKPUHUHT Ba XaB( IypyXuaari axoJIuHU
capanaijga camapanu Oynumu MymMKuH. byHaa pecrybnnka 6yitnya siroHa craHgapt
acocuaa Murunanurad ky3 Tyom tacBupnapu, OCT, kypyB MailioHM Ba KIUHUK
MabJIyMOTJIAPHHU Y3 HUUTa OJIyBYM MUJIJTMH IJ1ayKOMa MabJIyMOTJIap 0a3acCUHU SApaTUII
MyXUM axaMmusTra odra. AMHUKca, Oupinamuu THOOWM-caHUTapusi €paamu
Myaccacaiapuja nopratuB (QyHAyC Kamepanapu €Ku OOIlKa pakaMiIu AUarHOCTUK
KypwiManapaad Qoiinananu® TacBupiapHu Mapkaziamrad Al mmatdopmacura
o0opuil, TiaaykoMmara oIyOxajqu XoJiaTIapHHM aBTOMAaTHK capajall Ba YJapHU
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UXTUCOCJIAIITUPWITaH O(TaIbMOJOTHK MapKasziapra MHYHaITHUPUII HUCTHUKOOIIN
HyHaIUII XUCOOIaHA Y.

XyJioca. nvmuit TaAKUKOTJIAp riaaykoMazaa CYHBUH UHTEIJUIEKT
TEXHOJIOTHSUIADUHUHT PUBOKJIAHUILY KaJaJl CypbaTiiapAa KeUa€TraHUHU KypCaTau.
Arap pgacTiabky ajaropuTMiap acocaH Ky3 TyOM TacBHUpPCH acocHia TIIayKOMaHH
COFJIOM KY3/[aH aXpaTHullra KapaTwiraH Oynca, 3amonaBuii Deep Learning Ba
Transformer mogemnapu OCT, OCTA, xypyB HEpBH IUCKH TAaCBUpPJIAPH Ba KYpPYyB
Mai0HU MabIyMOTIAPUHU TaXJIUI KUIUO, KAaCAITTMKHUHT CTPYKTYp Ba (PyHKIIMOHAI
IPOrPECCUSCMHU  aHMKJIAIl XaMJa KeJakak[Jaru Y3rapuUulapHd IPOrHO3JIAll
UMKOHUHM Oepmoka. Ly 6unan Oupra, CyHbU MHTEIUIEKTHUHT SHT MYXUM KJIMHHUK
HyHanuuiapyugaH OUpH TJIayKOMAaHUHT IPOTPECCUSICUHM OJIMHAAH IPOTHO3IAILIUP.
2024 ywmnparn taakukoriapaa OCT, RNFL Ba keTtMa-keT KypyB HEpPBH JHUCKHU
TacBupaapu €paamuaa te3 ¢pyHkuuonan nporpeccusa xaBpuau AUC 0,91-0,93 raua
OynraHn HaTKajap OWIaH MPOTHO3JAIl MYMKUHIUTH Kypcatwigu. Kenmaxakna
MysnbTUMOJAT Al Tu3umilapy OEMOPHHUHI CTPYKTYp, (PYHKIIMOHANI Ba KIMHHUK
MabJIyMOTJIApUHU OUpIamTUpuO, KacalIuK XaBQUHM UHAMBHAyasl OaxoJjarl,
TEKIIMpPYBJIap WHTEPBAJMHM Oeirmiaml Ba JaBojall MHTEHCUBIUIMHU TaHJAIIIa
oTampMonorra épaM OEpUITM MyMKHH. Y36EKHCTOHAA ymOy TEXHOIOTHSIAPHH
KOpUM  KWIMII YYyH MWUIMA  O(TaabMOJIOTMK  MablyMOTIap 0Oa3acuHH
IAKJUTAHTHPUIL, MaXaJUIMA MONMYJSINUANA aNTOPUTMIIAPHU BajluJalys KWIMII Ba
CYHbUW MHTEJJIEKTHU TEJIEMEAUIMHA TU3UMJIApU OWJIaH MHTErpaLMs KAWL MyXUM
WIMUR-aManuil iyHamum 0ynub xucoOaaHaau.
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