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Pedepar:

1. Incepraniiine gOCIiIpKEHHs IPUCBSIYEHE po3pobeHHIO iHpopmMalliiiHOi TeXHOIorii yIIpaBsiHHS afallTUBHOIO
CHACTEMOIO PO3yMHOro 6yauHKY (PB), sika 3maTHa AisiTM IPOAKTUBHO, PEeali30BYIOUM BUIIEPEIKYBaIbHE KEPYBaHHH,
110 6a3yeThCsl HA HABYAHHI 3 BUKOPUCTaHHSIM CTAaTUCTUYHUX JAaHUX PO MOBEiHKY KOPUCTyBaya. Po3pobieHi
MoJeJii Ta MeTOIM IO€HYIOTh TEOPETUKO-TPaOBi Ta CTOXaCTUYHI MifXoAu Ha 0cHOBI Mepex [TeTpi-Mapkosa
(MIIM), mornoBHeHi (PyHKLiOHAIbHMMY KOMIIOHEHTaMU (CEHCOPaMU, aKTyaTOpaMu), o 3a6e3rnedye HOBY SKiCTb
yIpaBiliHHS, Peaklii Ha mozii Ta nepcoxanizanio B PB. Y nepuomy po3fini «AHani3 Mogesneii, MeToiB i 3aco6iB
iHpopmaLiiHUX TEXHOJIOTIi YIIpaBJiHHA cucTemMaMu “Po3yMHMI 6YIHOK » BUKOHAHO KOMITJIEKCHUM OTJISI,
niAXoiB 10 NO6Y0BY Ta MOZEJIOBAHHS Cy4YaCHUX «PO3YMHUX» CUCTEM, iX OCHOBHI (PYHKIIii Ta BJJAaCTUBOCTI.

JocinKeHo nepeBaru Ta HeJOJiKU Py aKTyaJIbHAX METOIiB IPOEKTYBAHHS — KJIACUYHUX CTPYKTYpHUX (SADT,



IDEFO, SSADM) Ta cy4acHUX - iMiTallilHUX, aHAJITUYHUX, iHTeJeKTyaabHUX. OOIPYHTOBAHO, 110 iCHYI04i METOIU HE
3/1aTHi 3a6e31e4nTy OBHOLIHHY IT0BEIiHKOBY afarTalilo Ta AMHaAMiYHe caMoHaBYaHHs cucteM PB, mo
VHEMOXUIMBIIIOE peaslizallio Aiil «Ha BUIlepeIKeHHs». Y Apyromy posaini «Mogesi anantuBHoi cuctemu “Po3ymMHui
OynuHOK” Ha OCHOBI Mepex [TeTpi-MapkoBa Ta JONOBHEHUX (PYHKIIOHATbBHUMU KOMIIOHEHTAaMU» [IPEJCTaBIEHO
OCHOBHI TEOPETHYHi 3acajiy, Ha SIKUX NOOYA0BaHO MaTeMAaTUYHy Mofesb PB, HanpaBiieHy Ha MiiBULLLEHHS
OIIEPATUBHOCTI pearyBaHHs CUCTEMU. [IpeCcTaBlIeHo MOAEi B3aEMOil KOPUCTyBaya 3 CUCTEMOIO Ha OCHOBI
clLeHapiiB pyHKUioHyBaHHs PB 3 BpaxyBaHHSIM BUIIQAKOBOI IPUPOAHY MOAii, YaCOBUX 3aJIEXKHOCTEH Ta BILJIUBY
30BHIIIHbOTO cepenoBula. [TobynoBani rpadu LOCSHKHOCTI CTaHiB NiATBEPIKYIOTH LIiTiCHICTh Ta CKIHYEHHICTh
MOJIeJIEN, IEMOHCTPYIOTh X 30ATHICTb 4O afanTalii Ta NifTPMMKHU Pi3HOMAHITHUX CLIEHAPiiB NOBEiHKU
KOpHUCTyBaua. Y TpeTbOMY po3[iii «MeTogu CUHTe3y Ta HaByaHHs Mogesel cucteM “Po3ymHuil 6yIMHOK™ Ha OCHOBI
mogeneii [lerpi-MapkoBa Ta ONOBHEHUX (PYHKLIOHAIbHUMUA KOMIIOHEHTaMU» PO3PO0JIEHO METO]], CUHTE3Y
mogenein cuctem PB Ha ocHOBi mepexx Iletpi-Mapkosa (MIIM), monoBHeHUX PYHKI[iOHAIbHUMU KOMIIOHEHTaMHU, a
TaKOX METOJ, iX HaBYaHHS JJ1s peasisaliii afanTUBHOCTI IUX CUCTEM. 3allpONIOHOBAaHa MOJieJlb 3abe3redye
MOXJIMBICTb OaraTopiBHEBOI AEKOMIIO3ULLii CUCTEMU — BiJ] BACOKOPiBHEBOIO (POPMYJIIOBAaHHS ClLieHapiiB 40 piBHS
(pi3sYHMX KOMIIOHEHTIB - CEHCOPIB Ta aKTyaTOpiB. 3alIPOIIOHOBAHO METOJ, HABYaHHS MOJeJIel, SIKAl 6a3yeThCs Ha
300pi CTAaTUCTUYHUX JAHUX PO NOBEIiHKY KOPUCTYyBava Ta [0ablIOMy KOPUTYBaHHI NIMOBIpHICHUX ITapaMeTpiB
MoJeJli Ha OCHOBI 3i6paHoi B npolieci poboTu cucremy, iHpopmalii. Po3riasiHyTo Tpy pexkxumMu 360py CTaTUCTUYHUX
IAQHUX: PyYHUI, aBTOMAaTU30BaHMI Ta aBTOMAaTU4YHUN. [IpOoBeieHO aHali3 KOXXHOTO 3 HUX. PO3p06sIEHO CTPYKTYPY
36epiraHHs MOJieJIi, 110 LO3BOJISIE ONITUMIi3yBaTH OOPOOKY CLieHapiiB, 3[iiCHUTY Nepexin Big rpoMi3nkoi
6araToBUMIipHOI 10 OIHOBUMIipPHOI CTPYKTYPHU 3 YHIPIKOBaHOIO HyMepalli€lo Ta €AUHUM PEIIO3UTOpieM pesisLiil. ¥
4YeTBEPTOMY po3iji «Po3pobsieHHs 3aco6iB iHpopmMalliiiHOi TEXHOIOTIi yIIpaBsiHHS aAalTUBHOIO CUCTEMOIO
“Po3ymHUI1 6yIMHOK” HA OCHOBI Mogesell [leTpi-MapkoBa i 1ONOBHEHUX (PYHKI[iOHAJIbBHUMU KOMIIOHEHTaMU Ta
PEe3YJIbTaTU NOCIiIKEeHHS» IIPEeACTaBIeHO IPaKTUYHY peaJtisalilo po3pobseHoi indpopmariliHoi TexHOIoril
VIPaBJIiHHS aJlalITUBHOIO CUCTEMOIO0 PO3YMHOr0 OyIMHKY. 3alIpOIIOHOBAHO IIOBHOLIIHHY apXiTeKTypy IPOrpaMHO-
arapaTHOro KOMIUIEKCY Pa3oM 3 aJITOPUTMaMU (PYHKLIOHYBAHHSI, TEXHIYHMMU PilIEHHSIMU Ta iIHCTPyMEHTaMU
MOHITOPUHTY i1 afgMiHiCTpyBaHHS. PO3p06I€HO CTPYKTYPHY CXEMY KOHTpOJiepa alanTuBHOi cuctemu Pb, cxemu
IiAKJII0YEHHS CEHCOPIB Ta aKTyaTOPiB, @ TAKOXK aJIFTOPUTMU pearyBaHHs Ha nofii. ¥ pamkax po60oTy peasizaoBaHO
CcIlelliasi3oBaHe IIporpaMHe 3a0e3Me4YeHHs - aBTOMaTU30BaHy [IPOrpaMHy CUCTEMY aIMiHiCTpyBaHHS Ta
MoHiTOpuHTy (ATICAM). Y po3zii TaKOX HaBEJEHO YCIIilIHI pe3yJIbTaTH IPOBEIEHOr0 TECTYBAaHHS CUCTEMU

BiATIOBITHO 110 CTaHAAPTIB, onucanux y ISTQB CT-Al, ski 6a3yi0Tbcs Ha 064K CI€HHI 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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