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1. Inceprarifine fOCTiIpKEHHs [IPUCBSYeHe po3pobiieHHIO iHpopmaliiiHOi TeXHOIorii yIIpaBsiHHS agalTUBHOIO
CHACTEMOI0 po3yMHoro 6yauHKYy (PB), sika 3maTHa AisiT IPOaKTUBHO, Peali30BYIOUY BUIlEPEIKYBalbHE KEPyBaHHS,
110 6a3yeThCsl HAa HABUYAHHI 3 BUKOPUCTAHHSIM CTaTUCTUYHUX JJAHUX IIPO NOBEiHKY KOpUCTyBaya. Po3pobiieHi
MOJeJli Ta METOOM MOENHYIOTh TEOPETUKO-TPA(POBi Ta CTOXaCTUYHI MiTX0Au Ha OCHOBI Mepex IleTpi-Mapkosa
(MIIM), noroBHeHi QyHKIiOHATbHUMY KOMIIOHEHTaMU (CEHCOpPaMu, akTyaTOpaMu), 1o 3a6e31edye HOBY SKIiCTb
yIpaBJliHHS, Peaklii Ha nogii Ta nepcoHanisauiio B PB. Y nepuomy pospini «AHaii3 Mogesneil, MeToAiB i 3acobiB
iHpopMaliiHUX TEXHOJIOTIN yIIpaByiHHS cucTeMamMu “Po3yMHUI 6YIMHOK » BUKOHAHO KOMITJIEKCHUIA OTJISI]
IiAxoiB 10 TOOYIOBY Ta MOZEJIIOBAHHS Cy4YaCHUX «PO3YMHHUX» CUCTEM, iX OCHOBHI (PYHKIii Ta BIACTUBOCTI.
JocninKeHo niepeBaru Ta HeJOJliKU PsLy aKTyaJbHUX METOIiB IPOEKTYBAaHHS — KJIACUYHUX CTPYKTYpHUX (SADT,
IDEFO, SSADM) Ta cy4acHUX - iMiTal[ilHMX, aHATITUYHUX, iHTeJIeKTyalbHUX. O6IPYHTOBAHO, 110 iCHYIOUi METOAU HE
37,aTHi 3a0€3MeYnTH NTOBHOLIIHHY MOBEJiHKOBY alaNTallilo Ta IMHAMiYHE CaMOHaB4YaHHS cucteM PB, mo

YHEMOXUIMBIIIOE peaslizallio Aiil «Ha BUIlepeIKeHHs». Y Apyromy posaini «Mogesi anantuHoi cuctemu “Po3ymHui



OynuHOK” Ha OCHOBi Mepex [leTpi-MapkoBa Ta JONOBHEHUX (PYHKIIOHATbBHUMU KOMIIOHEHTAMU» IIPEJCTaBIEHO
OCHOBHIi TeOpeTHUYHi 3acagy, Ha SIKUX [100yI0BaHO MaTeMaTUYHy Mozesnb PB, HanpaByieHy Ha MigBUIIEHHS
OIIEPATUBHOCTI pearyBaHHs CUCTEMU. [IpecTaBieHo MOZEi B3aeMOil KOPUCTyBaya 3 CUCTEMOIO Ha OCHOBI
clLeHapiiB ¢pyHKIioHyBaHHs PB 3 BpaxyBaHHSIM BUIIQAKOBOI IPUPOAHY MO, YaCOBUX 3aJIEXKHOCTEH Ta BILJIMBY
30BHIIIHBOTO cepenoBuiia. [To6ynoBaHi rpadu JOCSKHOCTI CTaHIB HiTBEPIKYIOTh LiJIICHICTh Ta CKIHYEHHICTh
MOJIeJIEN, IEMOHCTPYIOTH iX 3[aTHICTh 40 ajanTaliii Ta niATPMMKY Pi3HOMaHITHUX CLIEHAPIiB IOBEiHKU
KOpHCTyBaua. Y TPeTbOMY PO3[iii «MeToqy CUHTEe3y Ta HaBYaHHs Mogesel cucteM “Po3ymMHui OyIMHOK™ Ha OCHOBI
mogesneii [leTpi-MapkoBa Ta JONOBHEHUX (PYHKIiOHAIbHUMU KOMIIOHEHTAMI» PO3PO6JIEHO METO/], CUHTE3Y
mogereii cucteM PB Ha ocHOBI mepex [TeTpi-Mapkosa (MIIM), nonoBHeHUX (PYHKLIOHATTBHUMU KOMIIOHEHTaMH, a
TaKOX METOJ, iX HaBYaHHS 7151 peasisalii afanTUBHOCTI IUX CUCTEM. 3allpONIOHOBAaHa MOJieJlb 3abe3redye
MOXJIMBICTb 6araTopiBHEBOI AEKOMIIO3ULLii CUCTEMU — BiJ] BACOKOPiBHEBOI'O (POPMYJIIOBAHHS CLIEHapiiB 4O PiBHS
(i3MYHMX KOMIIOHEHTIB - CEHCOPIB Ta aKTyaTOPiB. 3alIPOIIOHOBAHO METO]], HABYaHHS MOJeJIeN, IKUI1 6a3yeThCs HA
300pi CTATUCTUYHUX JAAHUX PO NOBEIiHKY KOPUCTyBaya Ta I10[albllIOMy KOPUTYBaHHI IMOBIpHICHUX ITapaMeTpiB
MoJeJli Ha OCHOBI 3i6paHoi B npoueci poboTu cucremy, iHpopmaliii. Po3riasiHyTo Tpy pexXuMu 300py CTaTUCTAUYHUX
IAHUX: PyYHUI, aBTOMAaTU30BaHUI Ta aBTOMATUYHUIL. [IpoBeieHO aHali3 KOSKHOTO 3 HUX. PO3P0O6I€HO CTPYKTYpY
30epiraHHs MOJieJIi, 110 JO3BOJISIE ONTHMIi3yBaTH OOPOOKY CLieHapiiB, 3[IiiCHUTY epexirn Bif rpoMi3nkoi
6araTOBUMIipHOI 10 OJIHOBUMIipPHOI CTPYKTYPHU 3 YHiIPiKOBaHOIO HyMepalli€lo Ta €JUHUM PEIO3UTOPieM pessLiil. Y
4ETBEPTOMY pO3aiji «Po3pobseHHs 3ac06iB iH(pOpMaLiiiHOI TEXHOIOTT YITpaBIiHHS aAalTUBHOIO CUCTEMOIO
“PosymHuI1 6yIMHOK” HA OCHOBI Mogesnell [leTpi-MapkoBa i 1ONOBHEHUX (PYHKI[iOHAJIbLHUMU KOMIIOHEHTaMU Ta
Pe3yJIbTaTU NOCTiIKEeHHS» IPeACTaBlIeHO IPaKTUYHY peaisallilo po3pobseHoi indpopmalifiHoi TexHOJIorii
yIPaBJIliHHS aJJalITUBHOIO0 CUCTEMOIO PO3YMHOT0 OyIMHKY. 3alIpOIIOHOBAHO NIOBHOLIIHHY apXiTeKTypy IPOrpaMHO-
arnapaTHOro KOMIUIEKCY Pa3oM 3 aJITOPUTMaMU (PYHKLIOHYBAHHS, TEXHIYHMMU PIilIEHHSIMU Ta iIHCTPYyMEHTaMU
MOHITOPUHTY 1 afiMiHiCTpyBaHHS. PO3p06J1eHO CTPYKTYPHY CX€My KOHTpOJIepa afanTuBHoi cuctemu Pb, cxemu
IiAKJIIOYEHHS CEHCOPIB Ta aKTyaToPiB, @ TAKOXK aJIFOPUTMU pearyBaHHs Ha nofii. ¥ pamkax po60TH peasizaoBaHO
CIlelliasli3oBaHe NIporpaMHe 3a0e3Me4YeHHs - aBTOMAaTU30BaHy [IPOrPaMHy CUCTEMY aIMiHiCTPYBaHHS Ta
MoHiTopuHry (AIICAM). V po3pini TakoxX HaBeJ€HO yCIillIHi pe3y/bTaT [IPOBELEHOr0 TECTYBAHHS CUCTEMU

BiITIOBiHO [10 CTaHAApTiB, onucanux y ISTQB CT-Al, ski 6a3yioTbcs Ha 064K CIeHHI OCHOBHUX METPUK.

2. The dissertation is devoted to the development of information technology for managing an adaptive Smart
Home (SH) system capable of proactive operation by implementing anticipatory control based on training using
statistical data on user behavior. The developed models and methods combine graph-theoretical and stochastic
approaches based on Petri-Markov Networks (PMN), supplemented with functional components (sensors,
actuators), which ensures a new quality of control, event response, and personalization in smart home systems.
The first chapter, "Analysis of Models, Methods, and Tools of Information Technologies for Smart Home System
Management", provides a comprehensive overview of existing approaches to modeling and implementation of
smart systems, their functions and properties. The advantages and disadvantages of various methods — classical
structural (SADT, IDEFO, SSADM), as well as simulation, analytical, and intelligent ones — are discussed. It is
substantiated that existing methods do not provide full behavioral adaptation and dynamic self-learning, which
limits the ability of smart home systems to operate proactively. The second chapter, "Models of an Adaptive Smart
Home System Based on Petri-Markov Networks Supplemented with Functional Components”, presents the
theoretical foundations of the mathematical model aimed at improving system responsiveness. The proposed
modeling methodology integrates structural-dynamic features of Petri Nets with the probabilistic nature of
Markov Chains. Reachability graphs are used to validate the consistency and completeness of the models and
demonstrate their adaptability to various user scenarios. The third chapter, "Methods for Synthesis and Learning
of Smart Home System Models Based on Petri-Markov Networks and Functional Components", develops methods
for synthesizing and training models of an adaptive smart home system. PMNs are justified as a suitable formalism
for modeling both scenario dynamics and probabilistic interaction. The model supports multilevel decomposition
— from high-level user behavior to the physical level of sensors and actuators. A learning method based on the
accumulation of user interaction statistics is proposed, enabling the model to adjust its probabilistic parameters



over time. Three data collection modes are explored: manual, semi-automated, and fully automated. The basic
learning algorithm includes the construction of incidence and transition probability matrices and the adaptation of
probability distributions within scenarios. A compact storage structure is developed, optimizing performance by
transitioning from a multidimensional to a linear unified structure. In the fourth chapter, "Development of
Information Technology Tools for Managing an Adaptive 'Smart Home' System Based on Petri-Markov Models and
Augmented with Functional Components and Research Results," a practical implementation of the developed
information technology for managing an adaptive smart home system is presented. A complete architecture of the
software and hardware complex is proposed, along with functioning algorithms, technical solutions, and
monitoring and administration tools. A structural diagram of the adaptive smart home system controller, diagrams
for connecting sensors and actuators, and event response algorithms have been developed. As part of this work,
specialized software was implemented—an automated software system for administration and monitoring
(ASSAM). The chapter also presents the successful results of system testing conducted in accordance with the
standards described in ISTQB CT-AI, which are based on the calculation of key metrics.
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