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1. IHTerpoBaHa JjiarHOCTMKA MyXJIMH IPYJIHOI 3a71031: MaMmorpadidHi Ta NaToriCTO/riuHI KpUTEPIi 3 3aCTOCYBaHHIM

TEXHOJIOTI! ITYYHOTO iHTEJIEKTY

2. Integrated diagnosis of breast tumors: mammographic and pathohistological criteria using artificial intelligence
technologies

Pedepar:

1. Pak rpyHOi 3271031 € Hait4acTile AiarHOCTOBaHMM 3JI05IKiCHUM HOBOYTBOPEHHAM Ta OJHI€I0 3 [IPOBIIHUX IIPUYNH
CMEPTHOCTI cepeJi XKiHOK y CBiTi. BuCOKuUii piBeHb CMEPTHOCTI 3HAUHOIO MiPOIO NOBS13aHUIA i3 Mi3HIM BUSIBIEHHSIM
3aXBOPIOBaHHS Ta OOMEXXEHOI0 €(EKTUBHICTIO CKDUHIHIOBUX NTporpam. OCHOBHMMU METOJAMU JIiarHOCTUKY ITyXJINH
IPy[HOI 3271031 € IPOMEHEBA Bi3yaslizallis Ta ricrosioriuHa Bepudikatis. Pazom i3 TUM CKIaHICTh MOPQOJIOTiYHO]
CTPYKTYPH IIyXJIVH Ta HASIBHICTb Pi3HUX TiCTOJIONYHUX BapiaHTiB 3yMOBJIIOIOTh HEOOXiIHICTb iHTErpalii cydyacHux
TEXHOJIOTIN /J1s MiABUIEHHSI TOYHOCTI AiarHOCTUKU. MeTolo AucepTaliiiHoi poboTH - 06T pyHTYBaT! e(PeKTUBHI
METO[M 3aCTOCYBAaHHS aJITOPUTMIB IPOrpaMyBaHHS [ IOKPAIeHHs TOYHOCTI i IBUAKOCTI 1iarHOCTUKU PaKy
IpyAHOI 3271031, OLIIHUTH IXHIO AiaTHOCTUYHY 3HAYYIIICTh i MOXKJIMBOCTI iHTErpanii y cydacHi IiarHOCTUYHi
IIPAKTUKU. Y POOOTi BUKOPUCTAHO 6ibiorpadiuHmii, peHTT€HOJIOTiYHUH, TiCTOJIOTIYHUI, MOP(POMETPUIHUA,

CTAaTUCTUYHUI METOAU JIOCIIIKEHHS], @ TAKOK METOAU IIPOrpaMyBaHHS IJ1s1 aHali3y LUPPOBUX MEIUYHUX



300paskeHb. Y XOi IOCiIKeHHs MPOBeleHO peTpOoCIeKTUBHMUN aHai3 3140 mamorpadiyHuX 306paskeHb, 3 SIKUX
Bimibpano 145 Bunaxis i3 migTBEpIsKEHNMU TiCTOJIOTIYHUMY JAHUMU BifmoBimHO 1Mo kinacudikariii BI-RADS.
CdopMoBaHoO [1Bi AOCHIIKyBaHi rpynu: 43 BUNAAKKY iHBa3MBHOTO paky rpyAHoi 3aso3u Ta 102 Bunanku
IOOpOsIKiCHUX MyxJVH. [IpoBeeHni1 aHasli3 J03BOIMB BUBHAUYNTY XapaKTePHi pEHTT€HOJIOTIUHI Ta riCTOJIOTiuHiI
03HaKM J0OPOSIKICHUX i 37I05KiCHUX YTBOPEHb I'PYLHOI 3271031 Ta BCTAHOBUTHU iXHIO B3a€MHY BiJIIOBiIHICTb. ¥
Pe3yJbTaTi AOoCiIyKeHHs po3pobseHo iHpopMalliliHO-eKCTpeMalbHUM ajJrOPUTM aBTOMATU30BaHOi kiacudikariii
KJIITVH paKy TPyIHOI 3aJ1031 HAa OCHOBI LIUTOJIOTIYHUX O3HAK. Basizanig anroputmy rnpogeMOoHCTpyBasla BUCOKY
e€(EeKTUBHICTb 0ro poOOTH Ta MOKJIMBICTb 3aCTOCYBAHHS 711 aBTOMATU30BAHOIO aHai3y HU(POBUX riCTOJIOTIYHUAX
300paskeHb. OTprUMaHi pe3yabTaTy CBif4aTh IIPO MEePCIEeKTHBHICTh BUKOPUCTAHHS aJITOPUTMIB IITYYHOTO iHTEJIEKTY
y JiarHOCTULI NyXJIMH IPYJHOI 3271031, IO CIIPUSIE MiJBULIEHHIO TOYHOCTI BCTAHOBJIEHHS [1iarHO3y, CTaHapTU3allii
OLLiHKM p€3yJIbTATIB Ta ONTHMMi3alii KIiHIYHOI IPAKTUKK

2. Breast cancer (BC) is the most frequently diagnosed malignant tumor and the leading cause of cancer-related
death among women worldwide. As of 2022, approximately 2.3 million new cases of breast cancer and 670,000
deaths were reported globally. Projections indicate that by 2050 the incidence will increase by 38% and mortality
by 68%. The high mortality rate is largely associated with late detection and insufficient effectiveness or irregular
use of screening methods. Therefore, early and accurate diagnosis of breast tumors remains an important medical
and social challenge. The main diagnostic approaches for breast cancer include imaging techniques and
histological verification. However, the complexity of morphological patterns and the presence of various
histological variants require the integration of modern technologies that can improve patient stratification and
optimize therapeutic decision-making. Currently, artificial intelligence (AI) technologies are increasingly applied in
medicine, particularly in the analysis of digital medical images. Machine learning and deep learning methods
enable the automation and optimization of diagnostic processes, reduce the influence of the human factor,
standardize the evaluation of results, increase diagnostic accuracy, and accelerate data processing. This
dissertation is devoted to the development and evaluation of effective computational methods aimed at improving
the accuracy and speed of breast cancer diagnosis and assessing their integration into modern diagnostic practice.
The study applied bibliographic, radiological, histological, morphometric, programming, and statistical methods. A
retrospective analysis of 3140 mammographic images was conducted, followed by the selection of 145 digital
mammograms with confirmed histological data classified according to BI-RADS categories 2-5. Two study groups
were formed: 43 cases of invasive breast cancer and 102 cases of benign breast tumors. The analysis revealed clear
radiological and histological differences between benign and malignant tumors. An information-extreme algorithm
for automated classification of breast cancer cells based on universal cytological features was developed and
validated. The algorithm demonstrated high performance with an accuracy of 89%, precision of 85%, recall of 84%,
and an Fl1-score of 88%. The results indicate significant potential for the use of artificial intelligence algorithms in
the diagnosis of breast tumors, particularly for automated analysis of digital histological images and improvement
of diagnostic accuracy in clinical practice
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