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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 28.23.15

Tema gucepranii:
1. Mogzeni i MeTonu iHGOpMaLiliHOI TEXHOJIOTI paliOHyKJIIAHOrO AiarHOCTYBaHHS MATOJIOTiN 32 yMOBU HETMIOBHOI
BM3HA4YE€HOCTI

2. Models and methods of information technology for radionuclide diagnostics of pathologies under incomplete
definiteness

Pedepar:

1. O6'exT mocnigxeHHs - cnadodopmanizoBaHuil npouec kinacudikauii pes3ysbTaTiB pagioHyKIIiIHOTO 06CTEKEHHS
HUPOK Ta MiOKapZy 3a YMOB HEIIOBHOI BU3HAYE€HOCTi, 00YMOBJIEHOI JOBIIbHUMU [10YaTKOBUMHU YMOBaMU
(opMyBaHHS 300paKeHb; META NOCIiIPKEHHS - NiABUILEHHS (QYHKIIOHaNBbHOI €(PEKTUBHOCTI CUCTEMU
PaZIiOHYKIIIHOrO AiarHOCTYBAHHS MATOJIOTi HUPOK Ta MiOKapAy LUISIXOM CTBOPEHHS iH(pOpPMaLiliHOI TEXHOJIOTI]
MaIIMHHOTO HaBYaHHS; METOAM OCJIIKEHHS ~ METOIM CUCTEMHOTO aHasizy Ta iHpopmaliiiHoi iHTesieKTyanbHOI
TEXHOJIOTiI aHai3y JaHuX, Teopii IMOBIpHOCTE! i MaTeMaTUYHOI CTaTUCTUKHU, Teopii iHpopmaliii, 06'eKTHO-
Opi€eHTOBaHa METOJOJIOTiS IPOEKTYBaHHS iH(POPMALITHOTO Ta IPOrPaMHOT0 3a0€31€YEHHS]; Pe3yJIbTaTU -
PO3B'S13aHO BaKJIMBY HayKOBO-TIPAKTUYHY 33]1a4y MiIBUIIEHHS (PYHKIiOHAIbHOI €(peKTUBHOCTI iHpOpMaLiitHOI

CHCTEMU PaflioHYKJITHOTO [IiarHOCTYBaHHSI I1aTOJIOTill HUPOK Ta MioKapay; HOBU3HA - BIIepIle PO3PO6IEHO MOJIeJlb



i METOM MAalIMHHOTO HAaBYaHHS, 32CHOBAHMI HA 6araTOiHTEPBAJIbHIN CUCTEMI KOHTPOJILHUX JOIYCKiB HA 3HAYEHHS
PIBHOTUITHUX JIiarHOCTUYHUX O3HaK Ta iepapxivyHill CTPYKTypi KOHTENHEPIB KJ1aCiB PO3Mi3HAaBaHH4, SIKi HA BigMiHy
Bifl iCHYI0UMX BPaxXxOBYIOTb 6araTOMOJAJIbHICTD 1}iJIBHOCTI PO3MOiNTy IMOBIPHOCTI KaTerOpiliHUX Ta YMCJIOBUX
IiaTHOCTUYHMX JAHUX, IO [03BOJISE MiIBUIMIUTY TOUHICTh PO3Mi3HAaBaHHS (PYHKIIOHAIIBHUX CTAaHIB HUPOK Ta
MiOKapzy [Jisl IPUUAHSTTS pillleHb 00 MaToJIorii naljieHTa; Brepiie po3po6IeHO MeTO I, OL[iHIOBAaHHS
dyHKIi0OHANIBbHOI €(PEeKTUBHOCTI CUCTEMU JIiarHOCTYBaHHSI 3 iepapxiyHOI0 CTPYKTYPOIO KOHTENHEPIB KJIaciB
pO3Ili3HaBaHHS HAa OCHOBI 3allpOIIOHOBaHOi Moau@ikalii indpopmauiiiHoro KpuTepito onTuMizauii napameTpis
HaBYaHHS, 110 AO3BOJISIE MiIBUIIUTY JOCTOBIPHICTb BUPIlIAJIbHUX IIPABUJL;yIOCKOHAJIIEHO MOZEJIb i METOZ,
aHcamb6JeBoi kacTepu3alii, sKi Ha BinMiHy Bif, iHIIMX OCHOBaHi Ha BUKOPUCTAaHHI iHPOpMaliliHOro KpUTepito [
onTUMi3zallii napaMmeTpiB iHAMBIAYyaTbHUX Ta PE3YJbTYIOUOTO PO3OUTTIB, 1O J03BOJISIE MiABUIUTHU CTIMKICTb
Pe3yJIbTaTiB KJIacTep-aHali3y Ta QyHKUiOHa/IbHY €(EeKTUBHICTb MALIMHHOTO HABYAHHS;iCTaB 1OJAJIbIIOTO
PO3BUTKY METOJ, POIIOBOTrO MOIIYKY I7106aJIbHOTO MaKCUMyMy iH(OpMaLiiiHOro Kpurtepito PyHKIiOHATBHOI
ePeKTUBHOCTI WJsiXoM Moaudikallii poLenyp OHOBJIEHHS IEPCOHAJIBHO] Ta I7106a/1bHOI HallKpaIIyX [103ULLiN
YaCTHMHOK POIO, 110 JO3BOJISE MiIBUIIMTH ONIEPATUBHICTb ONITHMMi3allii CJIOBHHAKA O3HAK PO3Ili3HaBaHHS; CTYIIiHb
VIPOBAIXEHHS - PEe3yJIbTAaTH BIPOBAIXEHI B IHCTUTYTI cuMHTUISALiNHMX MaTepianiB HAH Vkpainu (M. Xapkis),
CyMcbKOMy 006J1aCHOMY KJIiIHIYHOMY IIPOTUTYOEPKYIbO3HOMY AMCIIaHCEPi, HaBYaJIbHUM ITpoLec Kadenpu

KOMIT'IOTepHUX HayK CyMCBKOT'O IEP>KaBHOI'O YHIBEPCUTETY; rajly3b BUKOPUCTAaHHS — iH(popMalliiiHi TeXHOJIOTI].

2. Research object - weakly-formalized process of classification of results of radionuclide examination of the
kidneys and myocardium under conditions of incomplete certainty, caused by arbitrary initial conditions of images
obtain; goal of research - increase a functional efficiency of radionuclide diagnosis system of renal and myocardial
pathology of results of testing with gamma-camera by creation an information technology of machine learning;
methods of research - methods of system analysis and information technology intellectual data analysis,
probability theory and mathematical statistics, information theory, object-oriented methodology of design of
dataware and software; the results - the important scientific and practical task of improving the functional
efficiency of information system of radionuclide diagnostics of renal and myocardium abnormalities is solved;
novelty - the model and machine learning method, which based on the using of multi-interval control tolerances
on the value of quantitative features and frequency of categorical diagnostic features, and hierarchical container of
classes are first developed, which, unlike existing account for multimodality of the probability distribution of
categorical and numerical diagnostic data, that it is allowed to increase recognition accuracy of myocardium and
kidney functional states; the first time it is proposed an algorithm for evaluation of information criterion of
optimization parameters of the diagnostic system, which carries out training system radionuclide diagnostics with
a hierarchical structure of containers of classes, thus improving the reliability of decision rules; enhanced models
and methods for ensemble cluster analysis using the information criterion for optimizing individual and the
resulting partitions, that make possible to increase the stability of the results of cluster analysis and the functional
efficiency of machine learning; the swarm search method of global maximum of functional efficiency information
criterion by modifying the procedures for updating personal and global best particle swarm positions which allow
improves the efficiency of finding the optimal in an information sense set of features with minimal power gained
further development; the degree of implementation - Institute for Scintillation Materials NAS of Ukraine (Kharkiv),
Sumy Regional Clinical TB Dispensary, learning process of Computer Sciences of Sumy State University; field of
application - information technology.
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