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Pedepar:

1. Incepralisi NpUCBsAY€HA BUPIlIEHHIO HAaraJlbHOI HAYKOBO-TIPAKTUYHOI 331a4i CTBOPEHHS Ta BIIPOBAPKEHHS
Mogeel i MeToziB nobynoBHY Crelliani3oBaHUX CUCTEM MOHITOPUHTY CTaHy 310POB’s, sKi 3a6€31e4yI0Th [IOBHU
I[UKJI pOoOOTU 3 reTePOreHHUMU GioMeTUYHUMU AaHMMU — Bif iX peecTpaliii Ta miAroToBKY 40 KOHTPOJIIO SIKOCTI,
3MEHIIEHHS PO3MIPHOCTI, CTUCHEHHSI, IepelaBaHHs Ta iHTeJIeKTyaJlbHOIO aHaJIi3y — y PO3MOAiJIeHOMY KOHTYpi
«nepudepisi-mepexxa-cepBep /aHaniTika». CyTb 337a4i OJrae B TOMY, 11100 32 0OMEXEHUX PECYPCIB
nepudepiliHuX By3JiB i MepeXeBoi IPOIYCKHOI 3TaTHOCTI OTPUMYBAaTH WBUIIKI, BiITBOPIOBaHI Ta iHTEpIIpEeTOBaHI
IiaTHOCTMYHI pe3yabTaTu 6e3 BTPaTH [iarHOCTUYHO 3HauyLoi iHdpopMaliii, ToeAHy04X JIeTKOBarosi
MoJeJli/IpaBuia, pooacTHi npouenypu crabinisanii jaHux Ta 6€3BTPaTHE CTUCHEHHS MEIVYHUX 300PaKEHb i3
MOJKJIMBICTIO arlapaTHOTO MPUCKOPeHHS. HaykoBa HOBM3HA OTPUMAaHMX PE3YJbTaTiB: — BIIEpILIe 3aIIPOIIOHOBAHO

KOHLIETITyaJIbHy MOJIeJlb 6araTopiBHEBOI CUCTEMU MOHITOPUHTY CTaHy 3[J0POB’S JIIOAMHHY, KA, Ha BiIMiHY Bif,



MOHOJIITHUX, 6a300Pi€EHTOBAHMX, Ta iHIIMX, I0€IHYE PiBHI NOAaHHS, TPUKJIAAHO] JIOTIKU Ta JAaHUX, 3abe3redye
OaslaHCyBaHHS HaBaHTaKeHHS i IlapajiesibHe OIpaLOBaHHs 3aNuUTiB Bifl IoMT-nipucTpoiB; Lie [ajo 3MOTy 3MEHIINTH
YacTKy BiZIMOB, 1O MifiBUIly€e HANiHICTh LIEHTPai30BaHOTO 360pY; — BIIeplIe 3a[IPOIIOHOBAHO METOJ, I10IIepeAHbOI
OLiHKM LiHHOCTI Habopy CBCD 17151 NEpBUHHOIO CKPYHIHTY, SIKAY HAa BiIMiHY BiJl BiIOMUX [IO€JHY€E PAaHXXyBaHHA 9
6iomapkepiB 3a 8 oliHIOBaYaMu. ATpUOYTU CTATUCTUYHO MOJIIEHO Ha 3 IPyNU PeJI€BaHTHOCTI: BUCOKI, CepeiHi i
HU3bKI [1pY 3HAUYIOCTi 95%, 1110 1aJ10 MO>KJIMBICTb 30iJIbII€HHS BUSIBJIEHHSI KiJIBKOCTI BUKUTIB 110 10,34%, 1011 Kacy
«raunieHT» 1o 14,06%; - yI0CKOHAJIEHO MOJE/b IHTEPIIPETOBAHOTrO NiarHOCTAYHOrO PilleHHS HA OCHOBI fepeBa J48
115t Ha6opy WBCD, sika, Ha BijMiHY BiJ] IOBHOTO AepeBa, OyAyeTbCsl HA CKOPOUEHOMY HAbOPi pesleBaHTHUX
aTpubyTiB, Ta 3a6e3redye 3MeHIIEeHHs CTPYKTYPHOI CKIaAHOCTI Aepesa Ha 43,5% 3a Byznamu i 41,7% 3a n1ucTtamuy, 1110
nifiBUIY€e 3pyYHICTb iHTepIipeTalii 1iarHOCTUYHUX PillleHb; — HabyJIM NIO[1aIbIIOr0 PO3BUTKY METO, CKOPOYEHHS
BUMipHOCTi 1711 WBCD, sikuii Ha BigMiHy BiJl BitoMux nepepgbadae NocifoBHE 3aCTOCYBaHHS: CTaHIAPTU3aLli,
Bin60opy 03Hak Ta PCA-iepeTBOpPEHHS, 0 JaJI0 MOKJIMBICTb 3MEHIIUTH PO3MipHICTb Ha 86,7% 3i 36epeskeHHIM 91%
BapiaTUBHOCTI JaHUX. [IpakTUYHE 3HaYE€HHS PE3yJIbTATIB JUCEPTALIMHOIO JOCIIPKEHHS [10JISITA€ B TOMY, IO
3aIPOIIOHOBAHI pillleHHS AAl0Th iH)KEHEPHO BiJITBOPIOBAHY OCHOBY [1J1s1 TOOYJ0BY Ta HAJIAIITYBAaHHS IiarHOCTUYHUX
MOJYJIB y CUCTEMax MOHITOPUHTIY 30POB’d, [ie JaHi € reTepOreHHUMHU, 3alIyMJIEHUMHU i1 9aCTO MiCTATb aHOMAJIbHi
crioctepeskeHHs. PopmarizoBaHa rornepenHs OLiHKa LiHHOCTI 6ioMeINYHNX HabOpiB NaHUX i paH)KyBaHHS
GioMapKepiB LO3BOJISIE 11j€ /10 €TaIly HaBYaHHS MOiesiell OO PYHTOBAaHO BU3HAYaTH, SIKi O3HAKU € Hano6ibIl
iH(pOpMATUBHMMH, a TAaKOXK HAJIAMITOBYBAaTH POOACTHI NPOLEelypy KOHTPOJIIO SIKOCTi JaHUX i 0OPOOKYU BUKU/IIB,
3MEHIIYIOUM PU3NK OTPUMaHHS HECTabiIbHUX 200 « BUMAIKOBUX» NialrHOCTUYHUX BUCHOBKIB y ITPAKTUYHIN
eKcIulyaTalii. YIockoHajsieHa cxema CKOPOYeHHsI BUMIpHOCTI, 1110 II0€IHY€E CTaHAapTU3alliio, Bifbip 03HaK i
[ojiaJiblile IEPETBOPEHHS IIPOCTOPY O3HAK, 3a0e3euye 3HDKEHHSI 004U CII0BaIbHOTO HABAaHTaKEHHSI Ta BUMOT [0
nam’siTi Ipy 36epeskeHHi 1iarHOCTUYHO 3Hauyoi indopmalii, o 6e3nocepesHbo NifBULLye NPUIATHICTD
aHaJIITUKY O BUKOPUCTAHHS B OOMEXXEHUX PeCypcaMu By3Jlax i B po3MoizieHuX KOHTypax 06pobku. Po3BruHeHMI
METOJI, IOPiBHSJIBHOTO aHani3y B cepenoBullli WEKA 3abe3nedye cucTeMHUH, IPO30PUIL i IOBTOPIOBAHUII BUGIp
IiarHOCTUYHYX PillleHb 32 KOMIJIEKCOM IIOKa3HMKIB IKOCTI Ta JO3BOJISI€ OTPUMYBATH iHTEPIIPETOBAHI MOZEI Y
BUIJISZI CIIPOLIEHHUX JepeB/TIpaBuJl, 1O MOJIETHIy€e Bajlifalilo, CyMPOBi] i iHTerpamnito Takux pillleHb Y NPUKIAIHI
IIPOrpaMHi KOMIIOHEHTH CUCTEeMU. Y CYKYITHOCTI i pe3yJIbTaTy CKOPOUYIOTh Yac i TPyJOMICTKICTh po3po06ieHHs
IiarHOCTUYHOI aHAJIITUKY, MiIBUILYIOTH ii HAZIMHICTh HA «pEaJIbHUX» NAHUX Ta MiATPUMYIOTb IIDAKTUYHE
BIIPOBAJPKEHHSI y 6araTopiBHEBOMY KOHTYPi 360py, MiATOTOBKY i1 aHA/i3y MEIUYHUX JAHUX, IO B AUCEPTaLi

[IOB'SI3aHO 3 BUKOPUCTAHHSIM Y NIPUKJIAHUX peai3allisix Ta OCBITHbOMY IIPOLEC.

2. The dissertation is dedicated to solving the urgent scientific and practical problem of creating and implementing
models and methods for building specialized health monitoring systems that provide a full cycle of work with
heterogeneous biomedical data - from their registration and preparation to quality control, dimensionality
reduction, compression, transmission and intelligent analysis - in a distributed circuit "periphery-network-

server /analytics”. The essence of the problem is to obtain fast, reproducible and interpretable diagnostic results
without losing diagnostically significant information, with limited resources of peripheral nodes and network
bandwidth, by combining lightweight models /rules, robust data stabilization procedures and lossless compression
of medical images with the possibility of hardware acceleration. Scientific novelty of the obtained results: - for the
first time, a conceptual model of a multi-level human health monitoring system was proposed, which, unlike
monolithic, base-oriented, and others, combines the levels of presentation, application logic and data, provides
load balancing and parallel processing of requests from IoMT devices; this made it possible to reduce the failure
rate, which increases the reliability of centralized collection; - for the first time, a method for preliminary
assessment of the value of a CBCD set for primary screening was proposed, which, unlike the known ones,
combines the ranking of 9 biomarkers by 8 evaluators. The attributes were statistically divided into 3 relevance
groups: high, medium and low at a significance of 95%, which made it possible to increase the detection of the
number of outliers to 10.34%, for the "patient” class to 14.06%; - the model of the interpreted diagnostic solution
based on the J48 tree for the WBCD set was improved, which, unlike the full tree, is built on a reduced set of
relevant attributes, and provides a reduction in the structural complexity of the tree by 43.5% for nodes and 41.7%



for leaves, which increases the convenience of interpreting diagnostic solutions; — the dimensionality reduction
method for WBCD was further developed, which, unlike the known ones, involves the sequential application of:
standardization, feature selection and PCA transformation, which made it possible to reduce the dimensionality by
86.7% while preserving 91% of the data variability. The practical significance of the results of the dissertation
research is that the proposed solutions provide an engineering-reproducible basis for building and configuring
diagnostic modules in health monitoring systems, where the data are heterogeneous, noisy and often contain
anomalous observations. Formalized preliminary assessment of the value of biomedical datasets and biomarker
ranking allows, even before the model training stage, to reasonably determine which features are the most
informative, as well as to configure robust data quality control and outlier processing procedures, reducing the
risk of obtaining unstable or “random” diagnostic conclusions in practical operation. An improved dimensionality
reduction scheme that combines standardization, feature selection, and subsequent feature space transformation
reduces the computational load and memory requirements while preserving diagnostically significant information,
which directly increases the suitability of analytics for use in resource-constrained nodes and in distributed
processing loops. The developed comparative analysis method in the WEKA environment provides a systematic,
transparent, and repeatable selection of diagnostic solutions based on a set of quality indicators and allows
obtaining interpreted models in the form of simplified trees/rules, which facilitates validation, maintenance, and
integration of such solutions into the applied software components of the system. Taken together, these results
reduce the time and complexity of developing diagnostic analytics, increase its reliability on "real" data, and
support practical implementation in a multi-level circuit of collecting, preparing, and analyzing medical data,
which in the dissertation is associated with use in applied implementations and the educational process.
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