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1. IH(bOpMaU,iI/“IHa CHUCTEMA HiﬂTpMMKH HaHiBKOHTpOJ’[bOBaHOI‘O HaB4YaHHA OJ14 3a1a49 SMEHIIEHHS pOBMipHOCTi

BEJINKUX BUOIPOK MEOMYHUX AHUX

2. Information System for Supporting Semi- Supervised Learning in Large-Scale Medical Data Dimensionality
Reduction Tasks

Pedepar:

1. Mipomnnuenko H.C. IHpopmaniiina cucteMa niATpUMKHU HAliBKOHTPOJIbOBAHOTO HABYAHHS 7151 3374
3MEHILIEHHS] PO3MipHOCTI BEJIMKUX BUOIpOK MeIUYHUX JaHuX. - KBamidikaliiiHa HayKoBa ITpalls Ha IIpaBax
pykornucy. [lucepralist Ha 3000yTTsI HAYKOBOTO CTyIleHs gokropa ¢inocodii 3a cnenjanbhicTio F3 KoMm'toTepHi
HayKU. - XapKiBCbKUI HalliOHAJILHUI YHIBEPCUTET PallioEJIEKTPOHIKY, MiHiCTEpCTBO OCBITH i HayKu YKpaiHu,
XapkiB, 2026. AKTya/IbHICTb POOOTH MOJISITA€ Y BUKOPUCTAHHI METOLIB 3MEHILIEHHSI PO3MiPHOCTI, IO JO3BOJISIIOTh
CKOPOTHTH KiJIbKiCTb O3HAK 6€3 BTPaTU KJII0YOBUX XapaKTEPUCTUK JaHuX. OCO6IMBY LiHHICTD Mae
HaIiBKOHTPOJIbOBAHE HAaBYaHHS, sIKe €(PEKTUBHO NPALIOE 3 BEJIMKMMU HA60paMU JIaHMX 33 HAsIBHOCTI MiTOK Jiniie
D711 YaCTMHMU 3Pa3KiB — TUIIOBA CUTYallisl B MEIULIMHI Yepe3 BUCOKY BapTiCTh €KCIIEPTHOI aHoTalii. Po3pobka
iH(popMaLiifHOi CUCTEeMU MiGTPUMKHM HaIliBKOHTPOJIbOBAHOTO HABYAHHS /111 3SMEHIIEHHS] PO3MiPHOCTI BEJIMKUX

BUOIpOK MEMYHUX JAHUX MAa€ HAYKOBY Ta IPAaKTUYHY 3HAUYYIiCTh, OCKIJIbKY MiABUILYE SIKICTb [iarHOCTUKHY,



[IPOTHO3YBaHHS Ta [I€PCOHAII30BAHOrO JIIKYBaHHS, CIIPUAIOYY iHTErpauii iHTeJIeKTyaJlbHMX TEXHOJIOTIN Y MEIUYHY
inpopmartuky. MeTolo frucepTanifiHoi po6oTu € po3pobKa iHpopMaLiliHOI cCUCTEMH HIATPUMKHU
HaIiBKOHTPOJIbOBAHOTO HaBYaHHS 17151 BMEHIIEHHS PO3MiPHOCTI BEJIMKMX BUOIPOK MEUYHUX AaHUX. JIjis
IOCSITHEHHSI METH BUPIIIYIOTbCS TaKi 3aBAAHHSL — IIPOBECTHU OIJIS], i aHAJi3 iCHYI0UMX METO/IiB 3MEHIIEHHS
po3MipHOCTI, Kjacudikanii Ta KjacTepusanii MeInYHUX JaHUX, iX epesar, 00MesKeHb Ta IPUAATHOCTI IS
HaITiBKOHTPOJIbOBAHOTO HABYaHHS; — PO3POOUTH MOAM(PIKOBAHUI METO]] 3MEHIIIEHHSI PO3MiPHOCTi Ha OCHOBI
aBTOEHKOJlepa 3 a/IalTUBHOIO (QYHKIII€I0 BTPAT; — PO3POOUTHU Ta BIOCKOHAJIMTH METOAM aJallTUBHOTO Helipo-¢asai
METOAY 3 AUHaMiuHUM KoedillieHTOM MifCUIEHHS 1IiIbOBUX BEKTOPiB Ta MeToay Adaptive Fuzzy Kohonen 3
KpuTepieM MiHiMi3alii Ta cKaJsIpHUM IIapaMeTPOM HaJIe)KHOCTI; — CIIPOEKTYBaTHU apXiTeKTypy Ta po3poouTu
MaTeMaTU4Hy MOJeJib i aIropuTMHU QYHKLiOHYBaHHS iHQOpMaLifHOI CUCTEMU MiATPUMKHU HAIliBKOHTPOJILOBAHOTO
HaBYaHHS; — IPOBECTHU €KCIIePUMEHTAJbHE JOCIIIPKEHHS CUCTEMU Ha peayIbHUX MeIUYHUX IaHUX, IPOaHali3yBaTu
pe3yJIbTaTy Ta OLiHUTU e(PEKTUBHICTb PO3p06sIeHOi cucTeMu; — CHOPMYJIIOBATH PEKOMEH ALl 1[0/10 TPAaKTUYHOTO
3aCTOCYBaHHS CUCTEMHU JJIs MiATPUMKU KIIiHIYHUX PillleHb, IPOTHO3YBaHHS PO3BUTKY 3aXBOPIOBAHb Ta BUOOPY
Teparii y nepcoHasnizoBaHill MeIULMHI.

2. Miroshnychenko N.S. Information System for Semi-Supervised Learning Support for Dimensionality Reduction
in Large-Scale Medical Data Sets. - Qualification scientific work (manuscript). Dissertation for the degree of
Doctor of Philosophy in specialty F3 - Computer Science. - Kharkiv National University of Radio Electronics,
Ministry of Education and Science of Ukraine, Kharkiv, 2026. The relevance of the research lies in the application
of dimensionality reduction methods, which enable a reduction in the number of features without losing key data
characteristics. Particular value is attributed to semi-supervised learning, which effectively handles large datasets
when labels are available only for a portion of samples — a typical situation in medicine due to the high cost of
expert annotation. The development of an information system supporting semi-supervised learning for
dimensionality reduction of large samples of medical data holds scientific and practical significance, as it improves
the quality of diagnostics, forecasting, and personalized treatment, while promoting the integration of intelligent
technologies into medical informatics. The aim of this dissertation is to develop an information system for
supporting semi-supervised learning aimed at dimensionality reduction of large samples of medical data. To
achieve this aim, the following tasks are addressed: - conduct a review and analysis of existing methods for
dimensionality reduction, classification, and clustering of medical data, including their advantages, limitations, and
suitability for semi-supervised learning; - develop a modified dimensionality reduction method based on an
autoencoder with an adaptive loss function; - develop and improve the adaptive neuro-fuzzy method with a
dynamic amplification coefficient for target vectors, as well as the Adaptive Fuzzy Kohonen method incorporating
a minimization criterion and a scalar membership parameter; - design the architecture, develop the mathematical
model, and create algorithms for the functioning of the information system supporting semi-supervised learning; -
perform experimental research of the system on real medical data, analyze the results, and evaluate the
effectiveness of the developed system; - formulate recommendations for the practical application of the system in
supporting clinical decision-making, disease progression forecasting, and selection of therapy in personalized

medicine.
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C.16-21, https:/ /doi.org/10.30837 /bi.2025.2(103).03

¢ 2. Mipounuuenko H.C., ITeposa L.T.. Orsispn icHyl09Mx MeTOiB 3MeHIIeHHsI po3MipHOCTi Ta kiacudikarii
BeJIMKUX BUOipok naHux / L.I. Tleposa, H.C. MipomHuyeHnko // ABTOMaTu30BaHi CUCTEMH YIIPaBJIiHHS i
npuiagy aBTomMaTuku. — 2023. Bunyck 179. - C. 42-50, https:/ /doi.org /10.20837 /0135-1710.2023.179.042
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(Lecture Notes in Networks and Systems). Springer, Cham, 2024. C. 349-370. https://doi.org/10.1007 /978-3-
031-70959-3_18
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L7151 aHasi3y BUOIpOK IaHUX 3 BUCOKOIO po3MipHicTio / H.C. MipomHuuesko, L.I'. Tleposa, O.M. Janok //
BicHuk HanjioHanbHOro yHiBepcurety «JIbBiBCbKa NoJsiTexHiKa» IHpopmaliiiai cucremu Ta mepexi. — 2024.
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