


ISSN 2181-4198

MUMHUCTEPCTBO 3APABOOXPAHEHNSI
PECITYBAUKUN Y3BEKUCTAH

BULLETIN OF FUNDAMENTAL
AND CLINIC MEDICINE

OYHOAMEHTAN BA KTUMHUK

TUBBUET AXBOPOTHOMACU
BECTHUK PYHOAAMEHTAN bHOU U
KNTMHUYECKOUN MEOULUHDI

Hayunslii skypHan no GyHIaMeHTaTbHBIM U KIIMHUYECKUM
npobJjieMaM MeIUITMHBI
ocHoBaH B 2022 roay
Byxapckum rocyaapcTBEHHBIM MEIUIIMHCKAM HHCTUTYTOM
umenu A0y Amu ubu CuHo
BBIXOJIUT OJIMH pa3 B 2 MecsIa

I'naenviit peoaxkmop — I1.7K. TEIIIAEB

PenakuuoHHas KoJLJIerusi:

C.C. /lasnamoe (3am. 2naenozo peoakmopa),
P.P. baiimypaooe (omeemcmeennbvlil ceKpemapy),
M.M. Amonos, I'.JK. Kapunkacunosa,
Al Hnoamoes, /I.A. Xacanosa, E.A. Xapuooesa,
IILT. Ypoxoe, b.3. Xamoamoe, @.K. Xannoxoe

Yupeoumenv byxapckuii 2ocyoapcmeennutii
Mmeouyunckuii uncmumym umenu Aoy Anu uon Cuno

2026, Ne 4 (24)




Aapec peaaknmm:

Pecnyonuxa Y36exucman, 200100, 2.
byxapa, yn. I'uocoysanckas, 23.

Tenegon (99865) 223-00-50
Dakc (99866) 223-00-50
Caum https://bsmi.uz/journals/fundamenial-

PeaaknimoHHBIN COBET:

va- klinik-tibbiyot-ahborotnomasi/
e-mail baymuradovravshan@gmail.com

O xypnaae

XKypuan 3apecucmpuposan
6 Ynpasnenuu nevamu u ungopmayuu

byxapcroii oonacmu
Ne 1640 om 28 mas 2022 200a.

JKypnan enecen 6 cnucok
ymeepaicoennwlil npuxazom Ne 370/6
om 8 mas 2025 200a peecmpom BAK

6 pazoen MeOUYUHCKUX HAYK.

Otneuartano B Tunorpadgun OO0
“UTapk-Byxopo”. r. byxapa,
yi1. Y30ekucton Mycrakuumura, 70/2.

Aonypaxmanos J[.III. (Camapkannm)
AonypaxmanoB M.M. (byxapa)
Axmenos P.M. (byxapa)
bamananna N.A. (Poccus)
baxpono XK. XK. (byxapa)
bepuc C.A. (Poccus)
["azueB K.Y. (byxapa)
Jlees P.B. (Poccus)
Hycrosa H.K. (byxapa)
3okupona H.b. (TamkeHT)
Kazakosa H.H. (byxapa)
KamamnukoBa C.A.  (Poccusi)
Kapumona H.H. (byxapa)
Kyp6onos C.C. (TamxukucTan)
Mamatos C.M. (KeIprei3cran)
Mawmenos V.C. (byxapa)
Mupzoesa M.P. (byxapa)
MupmiapanoB Y.M.  (TamkeHr)
Hab6uesa V.I1. (TamkeHT)
Hypannes H.A. (Xopesm)
Haspy3os P.P. (byxapa)
Hap3suera J1.0. (byxapa)
Opunos O©.C. (Camapkann)
Opunosa O@.I1I. (byxapa)
Opnumnosa I'.P. (byxapa)
OumnoB K.P. (byxapa)
Paymios @.C. (byxapa)
Paxmonos K.D. (Camapkann)
PaxmeTor H.P. (Kazaxcran)
Paxmarosa C.H. (byxapa)
Cynronona JI.JIx. (byxapa)
Caitnynnaes 3.41. (Camapkann)
VY noukuna JLLA. (Poccus)
daiizueB X.b. (byxapa)
XamaamoBa M.T. (byxapa)
Xampaamon U.b. (byxapa)
Xomxaea JI.T. (byxapa)
Xynouoepaues J.K.  (byxapa)
[lomuesa M.C. (byxapa)
Omonos O.I11. (byxapa)



https://bsmi.uz/journals/fundamenial-va-%20klinik-tibbiyot-ahborotnomasi/
https://bsmi.uz/journals/fundamenial-va-%20klinik-tibbiyot-ahborotnomasi/
mailto:baymuradovravshan@gmail.com

VYK 616.831-006/-073.756.8
DOI https://doi.org/10.5281/zenodo.19414643
BOLI MU NMIMOMAJIAPUHHU MATHUT-PE3OHAHC TOMOTI'PA®US ACOCUIA
JIUATHOCTUKA KWJINIITHUHT 3AMOHABUM )KUXATJIAPUA BA CYHBbU MHTEJLJIEKT
TEXHOJIOT'USIJIAPUHUHI" POJIN
Hcemonnos N.B.
A6y Amu u6n Cuno Homuzary Byxopo naenar Tu66uér uacTHTyTH, ByX0po 1., V36exucron

Pe3tome. bow mus enuomanapu mapxasull Hepeé MUBUMUHUHE DHe KYNn yupatouean Oupramyu
yemanapuoar oupu 0Vaub, 10KOpU HOSUPOHIUK 84 YAUM KYPCamKuyiapu Ouian maecugianaou. Yiapru sp-
ma 8a aHuK OUACHOCMUKA KUAUWL KACALIUK NPOSHOZUHU AXWUIAWOA MYyXum axamusmea 3ea. Maenum-
pesonanc momoepagus (MPT) ecauomanapru anwuxnaw ea ougpgepenyuan mawixuc Kyuuuioa emaxdu
macsupnaw ycyau xucoonanaou. CyHeeu uuniapoa cyHwvuti ummenniekm acocudacu aneopummiap MPT
MACGUPNAPUNHY MAXAUT KUTUWOA KeHe KYILAHUTUO, VCMANAPHU CeeMeHMayus KUuIull, MATueHIuK oapa-
HCACUHU AHUKAAW 84 OABONAUWL CAMAPAOOPIUSUHY Oaxonaul UMKOHUHU Oepmokda. Maskyp MmakoraHume
maxcaou b6owr musa enuomanapunu MPT acocuda OuaeHOCmuKka KUTUWHUHE 3AMOHABUU JHCUXAMIIAPUHU
MAXAUT KUTUUL XAMOA CYHBUL UHMELLEK MeXHOA0USNAPUHUNHE PAOUOT0UA0ALY AXAMUSIMUHY EPUTMULLOAH
ubopam. Taxnunnap wiynu kypcamaouxu, MPT 6a cynvuil unmeniekm uHmespayuac OUAeHOCMUKA AHUKIU-
SUHU OWUPULL 84 KIIUHUK KAPOP KAOYI KUTUUL HCAPAEHUHU ONMUMATIAUMUPULL UMKOHUHU Oepali.

Kanum cy3znap: 60w mus enuomacu, MPT, netipoonkono2us, MacHum-pe3oHanc momoepaghus, cyHvuil
UHmMeNLeKm, paouonozus, OUASHOCMUKA, Ce2MEeHMAYUsL.

MODERN ASPECTS OF DIAGNOSING BRAIN GLIOMAS BASED ON MAGNETIC
RESONANCE IMAGING AND THE ROLE OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES
Ismoilov 1.B.

Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

Resume. Brain gliomas are among the most common primary tumors of the central nervous system
and are associated with high morbidity and mortality rates. Early and accurate diagnosis plays a crucial
role in improving patient prognosis. Magnetic resonance imaging (MRI) is considered the leading imaging
modality for the detection and differential diagnosis of gliomas. In recent years, artificial intelligence algo-
rithms have been increasingly implemented for the analysis of MRI data, enabling automated tumor segmen-
tation, malignancy grading, and treatment monitoring. The aim of this article is to analyze the modern capa-
bilities of MRI in the diagnosis of brain gliomas and to highlight the role of artificial intelligence technolo-
gies in radiological practice. The integration of MRI and artificial intelligence may improve diagnostic ac-
curacy and optimize clinical decision-making.

Keywords: brain glioma, MRI, neuro-oncology, artificial intelligence, radiology, diagnosis.

COBPEMEHHBIE ACIIEKTbBI JIUAT'HOCTHUKH ITITMOM I'OJIOBHOT'O MO3T'A HA OCHOBE
MATHUTHO-PE3OHAHCHOM TOMOTI' PA®UH U POJIb TEXHOJOT UM
HNCKYCCTBEHHOI'O HHTEJVIEKTA
Hcemonnos U.B.

Byxapckuii rocy1apcTBEHHBIH MEIMIMHCKUN HHCTUTYT UMeHN A0y Anu nbn CuHo, r. Byxapa, Y30ekuctan

Peztome. [iuomvl 201061020 MO32a A6IAOMCA OOHUMU U3 HAUOONee PACHPOCPAHEHHBIX NEPEUUHBIX
onyxoneu YeHmMpAnbHOU HEPEHOU CUCHEMbl U XAPAKMEPUIVIOMCS 6blCOKOU UHBATUOUZAYUEH U CMEPMHO-
cmoito. Panuss u mounas ouacHocmuka uepaem Kiio4esyio poib 8 Yayyulenuu npocrosa sabonesanus. Mae-
HUmHo-pe3onancnas momoepagus (MPT) cuumaemcs 6edywium mMemooom U3yanu3ayull npu eblaeieHul u
oughpepenyuanvroll duaznocmuke 2iuom. B nocnednue 200vl axmueno eneopsawmcs aneopummsl UCKYC-
CcmeeHHo20 unmeinnexkma oasi ananuza MPT-u306pascenutl, 4umo no360asAem 0CYuecmeisims asmomamuye-
CKYIO Ce2MeHmMayuio OnyXoiu, OYeHKy CIMeneHu 310Ka4eCmeeHHOCMU U MOHUMOPUHE d(hdexmusHocmu iede-
Hus. Llenvio dannou pabomoul A6sAemMcs aHAIU3 cO8pemMeHHbIX gosmodchocme MPT ¢ ouacnocmuxe enuom
20108HO20 M032d, A MAKICe 0CBeUyeHUEe POTU MEXHOLO2UL UCKYCCMBEHHO20 UHMENIEeKMA 8 PAOUONIOSUYECKOU
npaxkmuxke. Unmeepayuss MPT u uckyccmeenno2o uHmeniekma cnocoocmsayem novluleHuio OudeHocmuye-
CKOU MOYHOCMU U ONTMUMUBAYUY KTUHUYECKO20 NPUHAMUSL PeuleHUl.

Knioueewie cnosa: enuoma 2onogrnozo moszea, MPT, netipoonkonozus, UcKycCmeeHHblll UHMeN1eKm, pa-
ouonoz2us, OUAcHOCMUKd.
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Kupum. Boir Mus minoManapu Mapkasuii HEpB TU3UMHHHMHI SHI' KSHI TapKajraH OupjaM4u ycmala-
PH KaTtopura Kupaau. DIUAEMHOJIIOTHK MabIyMOTIapra Kypa, imomManap 6apya HHTpaKpaHuall YCMaJlapHUHT
25-30 % wucMuHu Tamkwi dtaam [1]. XKaxon mMukécuma mmoManap OWiiaH KacajUIaHUII KYpCaTKH4YU Xap
100 000 axomura ypradya 5-6 XOJNaTHM TAIIKWI 3Taau Ba Oy €m xamjua reorpauk >KOWIalryBra kapad
y3rapub Typamu [2]. YKaXoH COFIMKHH Caijaml TAlIKWIOTHHUHT CYHITH TacHHU(UTa Kypa, TIIHoMaiap
MOJIEKYJISIP-OMOJIOTHK XyCyCUSTIapy Ba MJINTHIMK Japa’kacura Kypa Oup Hewa TypyxJjapra akpaThiaiu.
VYnapHUHT KJIMHHK KEYWINM YCMaHWHT >KOWJIAIIYBHM, YCHII TE3JIMTHM Ba HMHBA3UBIMK Japaykacura OOFIHK
0ym0, KyIMHYa OFUP HEBPOJIOTHK acopariap OmiaH HaMOEH Oymasm.

3aMOHaBHI HEHPOOHKOJIOTHIA TaCBUPJIALl JUArHOCTUKACH, XyCyCaH MarHUT-PE30HaHC TOMOIpadus,
IMOMAJIapHM aHUKJIAII Ba Oaxofaiia “onTuH cTaHmapt’ ycya cudaruaa yptupod stunanu. MPT épnamuna
YCMaJapHHUHT Xa)KMH, Yerapacu, HeKpo3 YUOKIapH, nepru(oKall MKl Ba KOHTPACT TYIUIAHUII XyCyCUSTIapU
anukiaaHagy. CYHITH Huuiapia 3ca CyHbUH MHTENJIEKT TEXHOJOTHSJIAPHUHUHI PUBOXKIIAHUIIM PaJUOIOIHUK
TaCBHpPJIApHU aBTOMATHK TaxJIMJI KWJIUII UMKOHMHH OepMokna. XycycaH, uyykyp ypranum (Deep Learning)
Ba MammHanmu ypranum (Machine Learning) anroputmiapu MPT rtacBupnapu opkanu Hadakar ycma
yerapanapyHu aHUK CeTMEHTALMs KUIHUIL, OaJKH YIapHUHT MOJIEKYJISIp MapKepJIaprHu (MacayiaH, H30LUTPaT
neruaporenasa (IDH) myrarusici) HOMHBa3KMB yCyiiia OamopaT KWIKII Japaxkacura etau [3].

Ma3skyp MakoJIaHUHI Makcaau Oomr Mus miuoManapuHu MPT acocupa AMarHOCTHKA KUJIMIITHUHT
3aMOHABUI JKMXATIAPUHU TaxJIWI KWINII XamJa CYHBHH MHTEIUIEKT TEXHOJOTHUSUIAPUHUHT aMasnui
aXaMUATUHYU EPUTHUILIAH HOOpaT.

Imuomanap TacHUpHM Ba TATOMOPQONOTHUK XyCycHSTIapu. [nnomamap HeEHpodKTOmEepMall Keauo
YUKHINTa 5ra OynaraH Ba MHs NapeHXUMAaCHHHUHT IHall Xy)KalpajapuaaH pUBOXKIIAHAIUTaH OWpiIamMuu
Ycmanap rypyxura kupanu [4]. Ynap mapkasuii HepB TH3UMU OupiaMuu ycMmanapuHuHar TaxmuaaH 70-80 %
KHUCMHUHU Tamkui 3Taau [1]. XKaxoH cornmukauM cakiam TamkuaoTHHUHT 2021-Hunru tacHuura Kypa,
IMOMaJap MOJIEKYISAP-TeHETHK XyCYCHSITIIapH Ba MaTUTHIMK Japaxacura kapad -1V mapaxanapra axpa-
tunanu [5]. by TacHudma ycMamapHUHT (akaTrrHA TUCTONOTHK KYPUHHIIUTA TasHMACIaH, TeHETHK Ba MO-
TIEKyJsIp mpodmnra KynpoK ypry Oepwiran O0Ynn0, KacaJlIMKHA aHUKPOK anuddepeHnranys KAIuI HMKO-
HuHKA TakauM 3taan [6]. Tact mapaxanu (I-11) mivmomanap HucOaTan CeKWH YCHI XyCyCHATHra ara Oyiica,
tokopu napaxanu (I11-1V) rmmomanap unduisrpatue ycum Ba Te3 mporpeccusi ouinan taBcudiaanaau [7].
Attnukca, 1V papaskanu mmo6i1acTomMa 3HT arpeccuB IIaKI XUCOOIaHNO, MapKa3uid HEKPO3 Ba MUKPOBACKY-
nsap nponudepanus OwnaH xapakrepiaaHamu [S]. [muoOnacTtomanapaa yprada sIIOBYAHIMK JIABPH, rapyu
XKapPOXJIHK, Hyp Ba KMMETepanus Kabu KOMIUIEKC JIaBO HOopaiapH KYyJUTaHWIICA-lla, akcapusT Xoiuiapaa 2
HWHAaH KAaMPOKHH TAIUKWUI KUjIaau [2].

Cyurrn #fiwulapia DIMOMalapHM TacHU(UIAIIZA MOJEKYISp MapKEpiIapHUHI axaMusiTH OpTHO
oopmorna. Xycycat, IDH myrtamusicu Ba 1p/19Q kozmenecusicd yCMaHUHT OMOJIOTHMK XYCYCHSTIApH Ba MPO-
THO3WHU OeNTHIamiia MyxuM Kypcatknd xucoonaHany [8]. Macamnan, IDH myranuscura sra 6ynran actpo-
cuTOMAJIap MPOrHO3 )KUXaTHIaH MyTaiuscu3 (Wild type) Typiapra kaparauia sSXITHPOK KJIMHUK KEYHUIITa ra
9KaHIUTH ucOoTnanrad [9]. Yimby MoJekynsp y3rapuiiap TacBUpIall JUarHOCTUKACH HATHKajapu OWaH
KOppeNslusl KWJIMHUIIN MYMKUHIATH cababmu, MPT MabiyMOTIapuHU YyKyp TaxXJiMil KWIHII 3apypaTd
OPTMOKJA.

3aMOHaBUI CYHBbUH MHTEJUIEKT, XyCyCaH paJuOMUKa MOAEUIapH EpaamMuaa MynbTunapamerpuk MPT
tacBupiapuan aiinan |IDH Ba 1p/19q craTycunu onepanusiaH oJinH, SITbHU KaPPOXIUK OHOTICHUSICUCH3 XaM
IOKOpH aHUKJMKAa (TtaxmuHaH 90-95%) Oamopar kuiaum Oyiinmda WHPUK MYJIBTHCEHTPUK TaAKHKOTIap
amasra omvpuiamokaa [10]. By kenakaxkna naBosamnl TaKTUKAaCMHM TYFPU peXallalITHPUILITa MycTaxkKam 3a-
MuH spataam [11].

I'muomanapuu MPT acocuna quarnocTuka KWIMIIHUHT 3aMOHABUM UMKOHUSATIApU. MarHuT-pe3oHaHc
ToMorpadusl MIHOMaJapHH aHHUKJIAIl Ba Oaxojamiia acocHid TacBHpiaml ycynu xucobmananu [4]. MPT
FOKOPH KOHTPACT PE30JIIONUSACH Ty(aijiu IOMIIOK TYKUMajdapHu aHuK auddepeHIrauiaiTHPUIIT UMKOHUHH
oepamu. Crangapt mporokonra T1- Ba T2-orupnamrupriran tacBupiap, FLAIR cexsenmmscn xamaa KoH-
TpacT Kyyaltupuil kupagu. T1-orupnamtupuiaran TacBupiapaa nacT Aapaxail IIMoMajiap ofaTaa TUIONH-
TEHC CUTHaN KypuHummaa sHamoéHn Oymammu, T2 Ba FLAIR tacBupnapna sca runepuaTerc y4oxk cudarnma
anukanany [4]. FLAIR cexkBeniusicn nepudokai MUIIHA aHUKTAIa aiaukca Mmyxumaup. KOxopu napa-
KalK oManap/a KynuH4Ya MapKa3uidi HEKpO3 Ba HOTEKHC KOHTpAcT TYIUIAHUIIM Ky3aTuiaau [S5]. ByHuHr
yCTUTa, CYHITH MWiiapAa KIMHUK aMaiu€Tra KeHr »opuil sTunaérran audQy3noH-TEH30pId ToMorpadus
(ATH) Ba dpynkimonan MPT (pMPT) YecmaHuHT OK MOIa TPaKTIapu Ba MOTOP/HYTK MapKa3iapura HucOa-
TaH JKOWIAIIyBUHM aHUK XapUTajall UMKOHUHM OepMOKaa, Oy 3ca HeMpOXKappoXJUK aMaIUETUHU pexa-
nmamrrupuimaa oexuéenup [12].
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IMacT Ba 10Kopu napaxkanu riauomMagsapHuar MPT GearunapuHuHr TAKKOCIAHUIIH

Bearwiap IMact gapaxamu rmmoma (I1-11) | FOxopu aapaxkanu rimmoma (111-1V)
T1 curnanu T'unounTeHc I'eTeporen, HeKpoO3 YUOKIapH
Kywnu runepuntenc, nepudoxain
T2/FLAIR HmepuHTeHC Y p > nepud
TITHIIT
KonTpactinanuiu Oparna WYK €Ku MEHAMAI Hotekuc €ku xankacumon
Huddyszus (DWI) YexmaHum kam duddysust yeknanumm
[lepdyznon kypcarkny "
[TacT €xu HOpMan Omran
(pCBB)
Hexkpo3 Opnatna Ky3aTuiMaiu Kynunua maBxyn

KoHTpacT Monia KYJUIaHWIHMIIN TeMaTOdHIC(haIUK TYCUK Oy3wiraH COXaJlapHU aHUKJall UMKOHUHHU
Oepaau. XalKacMMOH KOHTPACTIaHUII IOKOPH Japaxalin rmodaactoMa yuayH xoc 6enruaup [7]. bupok koH-
TPACTIAHMII Aapakacd Xap IOWM XaM MaJUTHJINK KypcaTKW4ura TYTUK Moc kenmaiinu. Huddysus orup-
namrrupwirad tacsupiap (DWI) yema XyxalipanapuHUHT 3UWIMTHHE 0axoiam UMKOHUHU Oepanu. FOxopu
JTapaxaiy rimoManapaa AudQysus YeKIaHuIIM Ky3aTHIHITNH MyMKHH, 0y 3ca AJIC kypcaTkMUUHUHT macaii-
uiny Ouaan HamoéH Oymamu [4].

[lepdysnon MPT ycMaHWHT KOH OWiIaH TabMUHIIAHHUII JapakacuHu Oaxomaiiau. Pematus cepebpan
KoH XaxMuHUHT (pCBB) omminm okopu gapaxaiy miuoManap y4yH xoc xucoOmanamu [1]. LlyHunrmek,
MP-cniekTpockonus €paamuaa xonuH, H-auerunacmaprar Ba JakTaT NUKIApH TaxJIWl KMIMHUO, YCMaHUHT
MeTaboNMMK XycycusTiaapu aHukigaHaan [4]. Bymapman tamkapu, Amide Proton Transfer (APT) ne6
aranmagurad sHru Mosiekyiasip MPT TexHonoruscu Xxykailpa wuWuMzard OKCWUIAp Ba MNENTHAJIAP
KOHIEHTPAIMSCHHN XapUTallall OpKaJld YCMaHUHT MaJIWTHIINK JapaKacHHH OIaTHH yCyIIap/aH Kypa aH4ya
apra kypcatud O6epum canoxusrura sra [13].

CYHITH TaAKUKOTIAp LIYHH KypcaTaauku, MyibTunapameTpuk MPT mpoTokoiapu 10KOpH Ba MacT
Japaxand [IHOMaJapHu TUQQepeHnran TalIXucialia Ce3rHpIUK Ba CHEHUPHUKINK KypcaTKHWIAPHHU
omwupanu [14]. Llynunraex, nepdy3uoH Ba IudQy3uoH NapaMmMeTpiIapHUHI KOMOHMHAIMSICH HHBA3HB
onorncusra >XTué&xan kamanTupunm MymkuH [15]. lysnait kunmmo, mynsramnapamerpuk MPT rmuomanapau
aHuKam, quddepeHInan Taluxuc KyHnI Ba JaBojiall TAKTUKACUHN OeJIrrIalia MyXuM poJl YiHaIu.

CyHBHI MHTEJUIEKT TeXHOJIOrusulapuHuHr rmuomManapan MPT acocuna 6axonamparu ponu. CyHrTH
Hwutapaa cynbuid uatesuiekT (CH) TexHonorusiapyu THOOMH TacBUPIapHU Tax M KWIHII coXacua >Kaaai
pUBOXJIAHMOK1a. Pajguosnorusia, ailHukca HEMpOOHKOJIOTHUsI A, KaTTa Xaxkmaardk MPT mMabliyMOT/IapuHH TE3
Ba aHWK Oaxounani 3apyparu CH anroput™iapinu sxopuid atunira Typtku 6yinau [16]. Uykyp ypranum (Deep
Leraning) acocunaru koHBouOIMOH HelipoH Tapmokiap (SNN) tacBupnapaan mypakkald XyCyCHSTIapHH
aBTOMATHK aHUKJIAIl WMKOHMHM Oepagm [16]. YmOy anropuTmiap HWHCOH TOMOHHUAAH OeJrHaHraH
napamerpiiap OWJIaH YeKJIaHMai, TAaCBUPJIAry SIMUPUH HAKIUIAPHU aHUKJIAIl KOOWJINSATHTA JTa.

AwnpanaBuii CHH wopemmapuman rtamkapu, cynrru mnaimiapaa  Vision  Transformers  (ViT)
apXHUTEKTypajapy XaM THOOMI TacBHplallga YCTYHJIMK KypcarMokaa. BuT moxennapu TacBUpHHUHT 1100ai
KOHTEKCTUHH SIXIIUPOK TYIIYHHUIII MMKOHUSTHTA d3ra OYnuO, YCMaHUHT TypiH KHCMIIApH YpTacHJard
Mypakka® OOFNMKIWKIAPHU MIIOHWIM aHWKIad omaau [17]. Inmomamapam  Gaxomamma CU
TEXHOJOTHSJIADUHUHT JHI MYXMM WYyHaTUIUIapugaH Oupu — YcMalapHM aBTOMATHK CErMEHTalus
kuuigap. MPT tacBupnapuga ycMa derapacMHHM aHUKJIAIl, HEKpO3 Ba MHepuGOKall IIMIIHU a)KPaTHII
KIIMHUK PeXaNalTHPUINIA MyXUM axaMusT kaco staau [18].

CU épnamuzia XaXMHUH YayamIapHU aHUKNIAIl CyObEKTHB XaTrojapHu Kamaiitupanu. BraTS (Brain
Tumor Segmentation) kabu #upuk Xankapo TawioBiaap ymoOy #yHamumumard CH  mopemtapuHUHT
AQHUKJIUTUHY TaXkpubalu MyTaxacCHC-paguoiioriap Japakacurada oOju0 YHMKHUIIAA MyXHM MaiJo0H
Basudacuan yramokga [19]. LlyHuHrnek, paanoMuka CEHOAIIYBH OpKAJIM TacBUpJapAaH Kymiad
KBaHTHTaTHB MapaMeTpiap aXpaTHO olMHaIM Ba ylap acocula YCMaHWHT MaJUTHIMK Japakacu MPOTHO3
KWIMHAIITA MyMKUH [20].
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Aiipum TagkukoTiapaa CU momemrapu IDH myrarus crarycuan MPT tacBupnapu acocuaa TaxMUAH
KWW UMKOHHATHHU Kypcatrad [20]. bupox, CHU Tu3ummapm Xainu TYIHK KIMHAK MYCTaKWil BOCHTA
cudaruna KapanMaiinu. Mabiaymornap 0azacMHUHT cU]ATH, aJITOPUTMHU BaluAaldsl KHJIMII Ba 3THK
Macanamap noi3apd Myammosiap Karopura kupamu [16]. bemopmap Max(puTMTMHA TabMHHJIAII Ba
MapKasJallraH MabJIyMOTIap XaBQCU3IUTU KaOU TYCUKIapHU eHrud yTuin makcaauna xosupnaa Peneparen
JleapuuHr (denepatuB ypranuir) ycysuiapu (paon YpranuiaMoka, 0y MabIyMOTIApHH TP KIWHUKATapAaH
AroHa Mapkasra yszarmacaaH Typu6, CU mozennapuHu Oupranukia YKUTHII MMKOHMHHM Oepamu [21].
[ynunrnek, mudokopiap Ba 6eMopiiap MIIOHYMHM KO30HHII yYYH CYHBUM MHTEIUIEKTHUHI TYLIYHTHPHUO
oepunyBun (Explainable Al - XAl) XycycHsTHHH ONIMPHII XO3UPTH KYHHHHI acOCHH MakKca IapHIaHIup
[22]. 11y caGabmu, CyHBUil UHTEIUIEKT PAJHOJIOTHUHT YPHUHU OOCYBUHM AMac, Oaiku EpiaMuu JHarHOCTHK
BocuTa cudarraa 6axonaHaaH.

Xynoca. bomr Musi muomanapu Mapkasuil HEpB TU3MMHMHUHI MYPaKka0 Ba KJIMHHK JKUXATOAH axaMu-
TN ycMallapy KaTopura KMpajad. YJIapHU aHMKJaml Ba 0axonamija MarHUT-pe30oHaHC ToMorpadus acocuit
JMAarHOCTHK ycyn xucobmananu. Mynsrunapamerpuk MPT €pnamuna ycmanapHuar mopdonoruk Ba ¢pyHK-
LUOHAJ XYCYCUSTIAPUHN aHUKJAIl UMKOHUATH MaBKyl. YIIOy WIFOP TEXHONOTHSUIADHUHT MYTTAacCHJl PUBO-
XJIaHUO OOpHIIM KeJNrycuaa HEHpoXappOXJIMK Ba OHKOJIOTHsAAa OeMopiap y4YyH IIaXCHHIAIITHPHITaH
€HIalyBIapHu (MepcoHaNn3e]l MeTUCHHE ) aMaJInETra KeHT )KOpUM ATHUIITa 3aMUH sipataau [23].

CyHBMII  HHTEJUIEKT  TEXHOJOTMSUIAPUHUHT  xopud  stwmmmm  MPT  tacBupnapuHu
aBTOMATJIALITHPWITaH TaxXIWil KWIMLI, YyCMa XaXMHUHH AHHUKJIAIl Ba MAaJUTHJIUK AapaKaCUHH IPOTHO3
KIWINIIIA KYIIIMYa UMKOHUATIAp spatMokaa. MPT Ba CU unTerpanuscu HEMPOOHKOJIOTHK JUATHOCTHKA-
HUHT aHUKJIUTY Ba CaMapajOpJIUTruHH OIIUPUIITa XU3MaT KWIMIIK MyMKUH. Kenrycuaa knmHuK xapaéanap-
ra OyHIait MOJeIDIapUHIHT 0OCKHYIMa-00CKHY TaTOMK STHIIHIIHN MH(OKOPIIap HIIl IOKIAMACHHA KaMalTHPH-
OruHa KoJIMai, KacaJUIMKIapra 6apBakT, OOCKTUB Ba aHWK TAIIXWC KYyHHII acOCHAArd SHru TUOOMET dpacu-
HUHT nebouacu 0Ynuo xu3mar Kuiamu [24, 25].
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