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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Metopnu Ta 3acobu 06poOKM, KOHCOIiallii Ta aHasi3y IepCoHasi30BaHOI MeAMYHOI iHpopmaliii

Ha3sBa po6oTH aHIJIilICbKOIO:

Methods and means of processing, consolidating and analyzing personalized medical information

PedepaT ykpaiHCbKOIO:

Y HayKOBi1 po60Ti po3p06JIeHO MOJIENb BilOOPa’KEHHS CTaHy MallieHTa B 6araTOBUMipHOMY IIPOCTOPi YMOB, 1110 3a
PaxyHOK [OJaTKOBMX BUMipiB Ta apaMmeTpiB 3ab6e3neunsa NiiBULIEHHS! TOYHOCT] IPOTHO3YBAHHS; METO],
IBOETAIHOI 00pOOKU MayIMx HabOPiB JAHUX Ha OCHOBI iepapxiYHOTro MPeUKTOPA, IKUH 33 paXyHOK KjacTepusallii Ta
IIPOTHO3YBaHHS 3a0e3Ieuye MifBUILEHHS TOYHOCTI OIPALl0BaHHSI HOBUX BXiJHMX HAOOPIB JaHUX; METO
IpyIlyBaHHS MOJEJIEN MAIIMHHOTO HaBYaHHS, SIKMI, BDaXOBYIOYM OCHOBHI O3HAaKU Ta IIOBTOPHE HAaBYaHHH,
3a0e3reyvye MifBULIeHHS TOYHOCTI IPOrHO3YBAaHHS JAHUX; METO/, 3MEHIIEHHs] PO3MIPHOCT] BXiTHUX JAHUX, SKUN
3aBIsIKY KiacudikaTopam, acoliaTUBHMM ITpaBUjlaM Ta y3araJbHEHOMY paHTy O3HaK Ha OCHOBI iHziekcy JKakapa,
3abe3nevye NiIBUILIEHHS TOYHOCTI BUOOPY NPIOPUTETHUX O3HAK HA BEJIMKMX HAOOPAX NAHUX. YIOCKOHAJIIEHO METO],
3aI10BHEHHS IIPOITYCKiB JAHUX, SIKUI, BAKOPUCTOBYIOUM aCOLiaTUBHI Ta NPOAYKLiliHi IpaBuia, 3ades3nedye
MiJBUILIEHHS CTIMKOCTI MOJ€JIi 4O IOMUJIOK JAHUX; METOJI, ITOIIYKY 3MiHM CTaHy Malli€HTa, KU, BUKOPUCTOBYIOYN
IIPOCTip YMOB Ta aHajli3 XapaKTePUCTUK CTaHy, 3abe31edye MiBULEHHS TOYHOCTI Ni00PY CXeMHU JIiIKyBaHHS; METO],
KOHCOJIigalii MyJIbTUMOZAJIbHUX NAHUX, SIKUH 33 PaXYHOK IIONIEPEeAHbOrO BU3HAUYEHHS CTPYKTYPHU Ta CEMaHTUKU
IaHUX 3abe3redye arperyBaHHs JaHUX 3 Pi3HOIO CTPYKTypoto. Habysia nonanporo po3BUTKY TE€OPist MigTPUMKU
IIPUIHATTS [1I€PCOHAJI30BaHUX PillleHb, sIKA IPYHTYEThCSI HA PO3PO0JIEHHI MOZEJ BiloOpaskeHHsI CTaHy NallieHTa B
6araToBUMipHOMY [IPOCTOPi YMOB Ta PO3POOJIEHUX METOAX JBOETAITHOI 00POOKU MayIMX HAOOPIB JAHMUX,
rpymyBaHHi MOJesell MAalIMHHOTO HaBYaHHS, 3MEHIIEHHI PO3MIPHOCTI BXiIHUX JAHUX, 3alI0BHEHHI IIPOITYCKiB
IAHUX, [IOUIYKY 3MiHM CTaHy NallieHTa Ta KOHCOJIiAalii MyJIbTUMOAAJIbHUX aHUX, 110 3a0€31eYnsIo afjanTalio
IIPUMHATTS [1I€PCOHAI30BAaHUX MEIUYHUX pillleHb. PO3po6sieHi METOIM BUKOPUCTaHI [1J1s1 PO3PO0JIeHHS
IIPOrpaMHUX MOJYJIiB iH(POPMaLiIHUX CUCTEM MiATPUMKYU NPUNHATTS PillleHb Y JIiIKyBaHHI OppaHHUX XBOPOO6 Ta s

HiATPUMKYU IPUNHSATTS PillleHb W00 afanTalii cxeMHu JIiKyBaHHS IallieHTiB 3 TOCTKOBIZHUM e(EeKTOM.

Pedepar aHr1ilicbKOIO:

A model of displaying the patient's condition in a multidimensional space of conditions was developed, which, due
to additional measurements and parameters, ensured an increase in the accuracy of forecasting; a method of two-
stage processing of small data sets based on a hierarchical predictor, which, due to clustering and forecasting,
ensures an increase in the accuracy of processing new input data sets; a method of grouping machine learning
models, which, taking into account the main features and repeated training, ensures an increase in the accuracy of
data prediction; the method of reducing the dimensionality of the input data, which, thanks to classifiers,
associative rules and the generalized rank of features based on the Jacquard index, ensures an increase in the
accuracy of selecting priority features on large data sets. The method of filling data gaps has been improved,
which, using associative and production rules, ensures the improvement of the model's resistance to data errors;
the method of finding a change in the patient's condition, which, using the space of conditions and the analysis of
the characteristics of the condition, ensures an increase in the accuracy of the selection of the treatment scheme;
the method of multimodal data consolidation, which provides aggregation of data with different structures due to
the preliminary determination of the structure and semantics of the data. The theory of support for personalized
decision-making was further developed, which is based on the development of a model for displaying the patient's
condition in a multidimensional space of conditions and the developed methods of two-stage processing of small
data sets, grouping of machine learning models, reducing the dimensionality of input data, filling data gaps,
searching for changes in the patient's condition and consolidation multimodal data. The developed methods were



used to develop software modules of information systems for decision-making support.
Inpexc YIK: 004.89:002.53, 004.43;519.713;004.42;519.76;81'92, 519.81;519.816, 316.334:61
Koau reMmaTHYHHX py6an: 28.23.39, 28.25, 28.29.04, 04.51.69
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Mogesb BifloGpakeHHs CTaHy MalieHTa B 6araToBUMipHOMY IIPOCTOPi yMOB, 1O 3a
PaxyHOK JOJATKOBUX BUMIpPiB Ta MapaMeTPiB 3a6e3nednsa MiABUIEHHS TOYHOCTI IPOTHO3YBaHHS; METOT,
IBOETAIHOI 06pOOKY Maynx HabOPiB JAHUX HA OCHOBI iepapxiYHOrO MPEIUKTOPA, IKUH 33 PaXyHOK KJacTepusalii Ta
IIPOTHO3YBaHHS 3a0e3Ievye MifiBUILeHHSI TOYHOCTI ONpallloBaHHs HOBUX BXiJHUX HAOOPIB JaHUX; METO[
IpyIlyBaHHSI MOJEJIEN MAIIMHHOIO HaBYaHHS, KU, BPaXOBYIOYM OCHOBHI O3HAaKU Ta [IOBTOPHE HAaBYaHHH,
3abe3mneyvye MiIBULIEeHHS TOYHOCTI IPOrHO3YBaHHS JAaHUX; METO, 3MEHIUIEHHSI PO3MiPHOCTI BXiTHUX OAHUX, SIKUN
3aBIsIKY KiacudikaTopam, acoliaTUBHMM ITpaBUjlaM Ta y3araJbHEHOMY paHry O3HaK Ha OCHOBI iHzekcy JKakapa,

3abe3neyvye MifBUILIEHHS TOYHOCTI BUOOPY NPIOPUTETHUX O3HAK HA BEJIMKUX HAbOpax JaHUX

Haszpa HTII aHrsiiicbKo0: A model for displaying the patient's condition in a multidimensional space of
conditions, which, due to additional dimensions and parameters, ensured an increase in the accuracy of
forecasting; a method of two-stage processing of small data sets based on a hierarchical predictor, which, due to
clustering and forecasting, ensures an increase in the accuracy of processing new input data sets; a method of
grouping machine learning models, which, taking into account the main features and repeated training, ensures an
increase in the accuracy of data prediction; the method of reducing the dimensionality of the input data, which,
thanks to classifiers, associative rules, and the generalized rank of features based on the Jacquard index, ensures
an increase in the accuracy of selecting priority features on large data sets

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII e 6ysi0 cTBOpeHO:
OTpmvxaHi Pe3yJabTaTH: Meroau, Teopii, [[porpamui mpoaykTu

l'asmy3b 3acToCyBaHHS: 72.19. [locifKeHHs i1 eKCIIePUMEHTabHI Po3po6KY ¥ cdepi iHINX IPUPOAHIINX i

TEXHIYHMX HayK
PeecTpaliifiHuii HOMep KapTKH T€XHOJIOTi:

Omnuc HTII: Pospo6ieno meTon nBoeTtantoi 06po6KM JaHUX HA OCHOBI i€papXi4HOrO MPEAUKTOPA, 110 3a6e3neyye
IiIBUILEHHS TOYHOCTI IIPOLIeCY y3arajbHEeHHs pe3ysbTaTiB Ha MajiuX Habopax JaHUX y MOPiBHSIHHI 3 pe3ysibTaTaMu
JloricTU4HOI perpecii, K kpamoro knacudikaropa ajs Haoopy ganux no COVID 19 Ta pesysnbraTamu
0JIIHOMiaJIbHOTO METOJly OTIOPHUX BEKTOPIB, SIK KpaIloro kuacu@ikaropa 1j1st HA60py JaHUX 10 Op(PaHHUX
XBOpO6ax 3a paXxyHOK iepapxiuHoi kiacudikallii Ta noeJHaHHS Pi3HUX MOJieslell MalllMHHOTO HaBYyaHHS. Po3pobsieHo
METOJI, TPYITyBaHHs MOJieJIell MalIMHHOTO HaBYaHHS, SIK CTEKIHIOBY MOJI€JIb [J1s1 3a0€31eYeHHs TOYHOCTI
MIPOTHO3yBaHHS JAaHUX Ha 7-9 % Ta napasneisaliii mpouecy o6pooKu AaHuX, 10 Ha BiAMIHY Bif iCHYI0OUMX MOJiesen
ybesIieuye yHiBepCaibHiCTh MOLIYKY pillleHb MO0 MaJMX Ta BEJIMKUX HAOOPiB IEPCOHAIZ0BAHUX JJAHUX.
Po3po6sieHO MeTo[1 3MeHIIIeHHSI PO3MiPHOCTI BXiTHMX JaHWUX Ha OCHOBI aHCAaMOJII0 Moiesiell CIabKUX MpeJUuKTOPiB
17151 BUOOPY HallBXXJIMBILIMX O3HAK, 110 6a3yeTbCs HAa IPUPOCTi iHpOpMallii 3 ypaxyBaHHSM pe3yJIbTaTiB
3aCTOCYBaHHS JIEKIJIbKOX CEJIEKTOPIB Ta arperatii KiHueBrX pe3yJbTaTiB Ha MifCTaBi ypaxyBaHHs iHgekca JKakapa
I7151 OLiHKU ITOZi6HOCTI oflep>KaHuX MiIMHOXKMH O3HAK Ta IPOBELIeHHSI MaXXOPUTAPHOTI'0 r0JIOCYBaHHS Pe3yJIbTaTiB,
110 J1a€ 3MOTY YHUKHYTU KOpeJIsLii pe3yJbTaTiB C1abKUX MPENUKTOPIB i 30iblllye y3araJbHEHHS MOJEJI.
YIIOCKOHa/IEHO METOJ, 3alI0BHEHHSI NIPOIYCKiB JaHUX, SIKUI I'PYHTYETLCS HA MOIIYKY MOAIOHOCTI JAaHUX, 10 MOXYTb
BIUIMBATU Ha JOMEHHI 3HaY€HHs Ta (PYHKIIOHAJbHI 3a7IEXKHOCTI MK HUMHU i 3a6e3Mevye iXxHe BKIIOYEHHS Y
HaBYaJIbHi JaHi, 0 Jae 3MOry 3a0e3eYrTH CTIMKICTb 0 TOMUJIOK JaHuX, [1apaseizallii o6uncieHb Ta aHai3y
PI3HOTMIHUX JaHUX. PO3p006JIeHNI METO/, 3alIOBHEHHS JaHUX Ha 12 % Mokpallye pe3yJbTaTy Ha BiMiHY Bifl Mogei
Bunagnkosoro Jlicy (Rendom Forest) Ta OuikyBanHs-Makcumizanieto 1151 30 % BifiCyTHIX faHuX. YIOCKOHATIEHO
METOZ, MOUIyKY 3MiHM CTaHy Mali€HTa IJISIXOM BUKOPUCTAHHS ITPOCTOPY YMOB Ta aHaJli3y 3MiHM IPUPOCTY 3HAYEHD
4acoBO3aJIeXKHUX JaHUX, HAaJla€ 4iTKOCTi Ta HAIIPaBJIEHOCTI y MOIIYKY pilleHb CTOCOBHO BUOOPY LIiTIbOBUX CXEM

JIIKYBaHHSL.



ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTIL:Tlosinmenns SKOCTi KUTTS Ta 370pOB'S HaCENEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX, [linBuileHHs aBTOMaTU3allii BAPOOHUYHUX [IPOLECiB
Bnyins HTII Ha moBKiJjiis:
BnposaaskeHHs1 HTII: He suposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 11.2019
3aKkiHYyeHHs eTamy: 12.2023
Cno>kuBavi NpoayKIii: CrenianizoBani MEAUYHI CUCTEMM IiarHOCTYBAHHS Ta JIiKYBaHHS XBOPHX
IlepcneKTHBHI PHHKHU: BiTunsHsHi Ta iHO3EMHI PUHKH
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
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