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Pedepat/anoranis:

1. lncepraliito pucBsIYeHO PO3POOJIEHHIO Ta HAYKOBOMY OOI'PYHTYBaHHIO 3aCal] CTBOPEHHS! iHTEJIeKTYyaJIbHUX
CHACTEM MOHITOPMHIY TE€XHIYHOI CTilIKOCTi OyAiBesb Ha OCHOBI IM(PPOBUX TEXHOJIOTIN, METO/IIB IUTYYHOIO iHTEJIEKTY
Ta aHaji3y JaHux. Y po6oTi cGOPMOBAHO LiJIICHY apXiTEKTYPy CUCTEMU Ta PO3POOJIEHO aHATITUYHI, IPOTHO3Hi i
HellpoMepeskeBi Mogesi 117151 OLiHIOBaHHS Ta IIPOTHO3YBaHHS TEXHIYHOTO CTaHy OyiBeJIbHUX KOHCTPYKLiN.
OO6rpyHTOBaHO METOAUYHUI 6a3uc, 10 iHTerpye MaTeMaTHU4Hi, CTATUCTUYHI Ta iHpopMaLifiHO-aHaiTUYHI Niaxony,
a TaKOX riOpUiHi METOAU CTPYKTYPHOI AiarHOCTUKMU i3 3aCTOCYBaHHSIM CKiHYEHHOEJIEMEHTHOTI'O aHali3y i
aJafTUBHUX aJrOPUTMIB. PO3p06JI€HO apXiTeKTypy HEHPOHHUX MEPEXK i airOpUTMU TIIMOMHHOTO HaBYaHHS JJ1s1

IIPOTHO3HOI 1iarHOCTUKU IOIIKOKEHb 3 YPaXyBaHHSM [IPOCTOPOBO-YaCOBUX i IMHAMIYHUX [TApAMETPIB CTaHy



KOHCTPYKLi#. OGI'PYHTOBAHO iHTErpalilo HENPOMEPEXKEBUX MOoJesel y Ln(POBi CUCTEMU MOHITOPUHTY 3
dYHKLiSIMY CaMOHABYaHHS Ta afaNTallii, [0 MifBUIye TOYHICTb BUSBIEHHS JeeKTiB i TPOrHO3yBaHHS PUBHUKIB.
3anpornoHOBaHO KOHLEITYalbHO-apXiTeKTYPHY MOAeJb iHpopmMaliiiHoi 1aTpopMU 1iarHOCTUYHOTO aHali3y 3
MOJYJISIMU 360Dy, 06pOOJIEHHS Ta iHTepIIpeTallii JaHUX i HEMPOHHO-aHAITUYHNM CEerMeHTOM. Po3po6iieHo
METOJIMKY iHTerpauii 6araTopiBHEBOr0 CUCTEMHOTIO s7ipa y IPOrpaMHO-aNapaTHe CepeioBUIe MOHITOPHHTY, L0
3a0e3revye B3a€MO/Iil0 CEHCOPHUX [IPUCTPOIB, XMapHOI 0OpOOKU Ta aHAJIITUYHUX KOMIIOHEHTIB. [IpakTuyHa
LiHHICTb PE3YyJIbTATIB 10JIAra€e y CTBOPEHHI MOJEJIeN i IHCTPYMEHTIB IJ1s1 MO EPHi3allii CUCTEM TEXHIYHOTO
MOHITOPUHTY, 110 3a6€311e4yI0Th aBTOMATU30BaHUI KOHTPOJIb, IiarHOCTUKY Ta IPOTHO3YBaHHS CTaHy Oy[liBeJb.
I[TpoBinHi HayKkoOBi iHHOBalii O/SITalTh y POPMYBaHHI KOHIIENITYaJIbHOMETOANYHUX Ta iHOpMaLiiHO-aHATI TUYHUX
3acaj, 1oOyA0BY iHTEJIeKTyaIbHUX iHPOpMaliliHMX CUCTEM MOHITOPUHTY TE€XHIYHOI CTIMIKOCTi Oy/1iBesib Ha OCHOBI
iHTerpaii CCHCOpHUX MEPEX, aHANITUYHUX MOJIYJIiB, 00YMCIIIOBAJIbHUX CEPEOBULL i 32C00iB IPUIHSATTS PillleHb Y
enuny nudpoBy apxiTekTypy. TeopeTH4HO 06I'PYHTOBAHO MOHITOPHHT $IK 6e3lepepBHUI IIpoLiec 06po6KH,
iHTeprperalii Ta Bizyasnizauii faHux y posnoginenux inpopmauiiiHux cucremax. Po3BuHeHO Nifxonu fo iHrerpauii
IoT, SCADA, BIM i Digital Twin y enguny nnatdopmy 6araTopiBHeBoi B3aeMoii JaHUX y peajlbHOMY 4aci.
Y3arasbHEHO METOJ OOPOOKU TreTePOreHHUX IAHUX i3 3aCTOCYBAHHSIM LITYYHOTO iHTEJIEKTY Ta HEHPOMEPESKEBUX
mogeneit. O6rpyHTOBaHO iHGOpPMaLiliHy CUCTEMY SIK aIalITUBHE CEPENOBUIIE 3 BIACTUBOCTSIMU CAMOHABYaHHS Ta
CaMOHaJIalITyBaHHS. 3allPOIIOHOBAHO APXITEKTYPU PO3IOLITIEHNX CUCTEM 3 iHTEJIEKTYaJbHOIO B3a€EMO/II€I0 MOAYJIiB
aHai3y, IPOrHO3YBaHHS Ta YIIPaBJIiHHS. YTOUHEHO PoJib iH(PpOPMaLiMHAX TEXHOJIOTIH SIK OCHOBM peaslisalii
11(pPOBUX [BIITHUKIB i NPOrHO3HOI AiarHOCTUKU. Briepue po3po6seno CNN-LSTM-Risk mogesnb npornosyBaHHs Ta
kiacudikauii TeXHiYHOro cTaHy 6yJiBeJb, sIKa [I0€IHY€E IPOCTOPOBUIL aHaIi3 TOIKOAKEeHb, YaCOBE [IPOTHO3YBAHHS
IerpagauiHuX IIPOLECIB Ta PU3MK-aHAIITUYHE OLIIHIOBAHHS B MEKaxX €IMHOI HEIPOMEPEKEBOI apXiTeKTypu. Y
CYKYIIHOCTI Ll¢ CTBOPIOE LIIICHY IJIaTGOPMY PO3BUTKY iHTEJIEKTyaJIbHUX CUCTEM MOHITOPUHTY CKJIQAHUX TEXHIYHUX

00’eKTiB.

2. The dissertation is devoted to the development and scientific substantiation of the principles of creating
intelligent systems for monitoring the technical stability of buildings based on digital technologies, artificial
intelligence methods and data analysis. The work has formed a holistic architecture of the system and developed
analytical, predictive and neural network models for assessing and predicting the technical condition of building
structures. A methodological basis has been substantiated that integrates mathematical, statistical and
information-analytical approaches, as well as hybrid methods of structural diagnostics using finite element
analysis and adaptive algorithms. The architecture of neural networks and deep learning algorithms for predictive
diagnostics of damage taking into account the spatiotemporal and dynamic parameters of the state of structures
have been developed. The integration of neural network models into digital monitoring systems with self-learning
and adaptation functions has been substantiated, which increases the accuracy of defect detection and risk
prediction. A conceptual and architectural model of an information platform for diagnostic analysis with modules
for data collection, processing and interpretation and a neural-analytical segment has been proposed. A
methodology for integrating a multi-level system core into a software and hardware environment has been
developed. Leading scientific innovations consist in the formation of conceptual, methodological and information-
analytical foundations for building intelligent information systems for monitoring the technical stability of
buildings based on the integration of sensor networks, analytical modules, computing environments and decision-
making tools into a single digital architecture. Monitoring is theoretically substantiated as a continuous process of
processing, interpreting and visualizing data in distributed information systems. Approaches to integrating IoT,
SCADA, BIM and Digital Twin into a single platform for multi-level data interaction in real time are developed.
Methods for processing heterogeneous data using artificial intelligence and neural network models are
generalized. The information system is substantiated as an adaptive environment with self-learning and self-
adjusting properties. Distributed system architectures with intelligent interaction of analysis, forecasting and
management modules are proposed. The role of information technologies as the basis for implementing digital
twins and predictive diagnostics is clarified. In total, this creates a holistic platform for the development of
intelligent monitoring systems for complex technical objects.
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