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Pedepar:

1. B pucepTauiiiHiil poboTi po3B’s13y€eThCS aKTyabHa HAYKOBO-IIPUKJIAJHA 3a7ja4a 3a6e311eYeHHs po3Ili3HaBaHHS
CUTyallii Ta aBBTOMAaTUYHOTO IPUMHATTS pillleHb Kibep(iznuHOIO CUCTEMOIO «PO3yMHMI OYAMHOK» IIJISIXOM
PO3pO6JIEHHS METO/IB i 3aC06iB pO3Mi3HaBaHHA CUTYyalii Ta MiATPUMKY NPUNHATTS PillleHb Yy KibepQiznyHiil cuctemi
«PozymHut 6yguHoK». O6’eKT NOCTiIKeHHS — IIPOLieC aBTOMAaTUYHOTO NPUMHSTTS pillleHb KibepdisnyHoIo
cructemolo «Po3yMHuUit 6ynnHOK». [IpeIMeT JoCiIKeHHs — MEeTOAM i 33CO0U aBTOMAaTUYHOTO IPUMHSITTSI pillleHb Y
KibepdiznuHiil cuctemi «Po3ymHuil 6yauHOK». MeTolo gucepTaliflHOro JOCTiIPKEHHS € ONITUMIi3allis po3Mi3HaBaHHS
CHTYyaliil Ta aBTOMaTUYHE IPUNHATTS pilieHb KibepPiznyHo10 cucTeMoio «Po3yMHMI OYAMHOK» 115 TPhOX TPy
KepoBaHUX QYHKIIiM XUTa (MIKPOKJIIMAT, OCBITJIEHHS Ta MyJIbTUME]ia) LIJISXOM PO3pO06JIEHHS METO/IIB Ta 3aCO0iB
PO3Ii3HaBaHHS CUTYallii Ta NiATPUMKYU IPUIHSTTS pillleHb y Kibep@isnuHiil cuctemi «Po3yMHuUil 6yInHOK». Y
IycepTaliiiHiil poboTi Beplie po3po6JIeHO AeTaji3oBaHy CLIeHapHY MOJeJib KEPYBaHHS MiKPOKJIIMaTOM

(TemMniepaTypolo Ta BOJIOTICTIO), OCBITJIEHHSIM Ta MYJIbTUMeia y KibepdisuuHii cuctemi «Po3yMHuit OyIMHOK», SIKa,



Ha BiIMiHY Bif] BiTOMUX PillleHb, 0 KEPYIOTh UM (PYHKLISIMU i307IbOBAHO a00 JMIle 32 6iHAPHUMU YMOBAMH,
3abe3reyye KOMIIJIEKCHE Ta Y3TO/KeHe MPUMHSITTS. aBTOMAaTUYHYX pillleHb 0/1pa3y 3a BCciMa TpboMa rpyrnamu
dYHKLiH, iHTErpyloun pU LIbOMY PO3PaxyHOK HEOOXiIHOI KiJIbKOCTI JIaMII [iJ151 JOCSITHEHHS! 11iJIbOBOI OCBITJIEHOCTI.
Taka cueHapHa MoAeb 3abe3nedye aBTOMaTUUHE F€HEPYBAaHHS Y3IOJKEHNX PillleHb /1J1 IPUMIleHb Pi3HOTO TUITY
Ha OCHOBI PO3Mi3HaHOi CUTYyallii Ta NepBUHHUX NTapaMeTpiB iHiljanisauii. Y gucepTauiiiHiil po6oTi TaKOX BIieplle
PO3p06JIEHO METOAY NPUMHSITTS pillleHb 010 MiKpPOKJIiMaTy, OCBITJIEHHS Ta MyJibTUMelia y KibepdiznuHiil cuctemi
«Po3ymHui 6yJMHOK» (METOJ, IPUMHSITTS PillleHb 10[10 KEPYBAaHHS TEMIIEPATYPOI0, METOZ, IPUMHSTTS pillleHb
010 KEPYBAHHS BOJIOTICTIO, METOZ, IIPUMHSTTS PillleHb 00 KEPYBAHHS OCBITJIEHHSIM, METOJ, [IPUMHSTTS PillleHb
IOZ0 KepyBaHHS TYYHICTIO MyJIbTUMeTia y KibepdisuuHiil cuctemi «Po3yMHMI OYIUHOKY), SIKi, HA BiIMiHY Bif,
BiZJOMUX pillleHb, IO KEPYIOTb UMM (PYHKIIISIMU 130J1bOBAaHO, KOMIIJIEKCHO Ta Y3TOJKEHO 3a0e311e4yioTh
ABTOMAaTHUYHE CTBOPEHHS I MiITPMMAaHHS ONTHMMAaJILHOTO KUATJIOBOTO CEPENOBUILA. BOHM rapaHTYIOTh THY4Ke
PEryI0OBaHHS CBITJIOBOTO IIOTOKY (3 ypaxyBaHHSM 3aTiHEHHS), [IiATPUMKY OIITUMAJIbHUX TEIJIOBUX IIapaMeTpiB Ta
KOHIIEHTpAllii BOJIOTH, a TAKO>K aBTOMAaTUYHE HEJIONYIEHHS [IEPEBUIIEHHS CAaHITAPHUX HOPM T'yYHOCTI, IO 3arajoM
niaBuIye KoMQopT, 6e31eKy Ta aBTOHOMHICTh MEIIKaHIIiB BiJlIOBiIHO [0 Oy[iBE€JIbHUX i CaHiTapHO-TirieHiYHUX
BUMOT. B nucepranii yqoCKOHasIeHO METO, iHinjanisauii nigcrucremu po3mnisHaBaHHS CUTYALil Ta MigTPUMKU
IIPUMAHSTTS pillleHb MO0A0 MIKpOKJIiMaTy, OCBIT/IEHHS Ta MyJIbTUMeia y KibepdisuuHiil cuctemi «Po3ymHui
OyIMHOK» SIK KOMIUIEKCHOI IIpoLelypy epBUHHOI iHiliasnizanii nigcucremMu, kUi, Ha BiiMiHy Bif| BiioMUX pillleHs,
110 OOMEXYIOTbCS JINILIE HAJAIITYBAaHHSIM YaCOBMX 200 [IOPOTrOBUX NTapaMeTpiB, 3abe3nedye CUCTEMY KOMIIEKCHOIO,
6araTodakTopHOIO 623010 3HaHb — Bifl, CUHXPOHI3alii soft real-time 4acoBuX JaHUX i CEMAaHTUYHOTO MapKyBaHHS
IIpUMIlLIeHHS 10 iHTerpalii TeXHIYHUX XapaKTepUCTUK 06JIaiHaHHs (TUITY JIAMII, 3aCO0iB 3aTiHEHHSI) Ta LiJbOBUX
IIpiOpUTETIB (CTAPTOBOrO PEXUMY OCBiTJIEHHS). TaKUil METOJ € IEPEYMOBOIO [1J1 TOAAJIBIIOrO CUTYaLliHOTO
aHaJIi3y Ta aBTOHOMHOTI'O IIPUMHSTTS Y3rOIKEHUX PillIEHb MO0 OCBITIIEHHS, MIKPOKJIIMATy Ta MyJIbTUME/Ia,
IO3BOJISIIOYM CUCTEMI PO3IIOYaTH POOOTY 3 NependadyyBaHuX IOTped MelKaHLiB. B po6oTi HabyJia moaanbuoro
PO3BUTKY apxiTeKTypa MiICUCTEMU PO3Ii3HABaHHS CUTYALill Ta IPUNHATTS PillleHb MI0[10 OCBITJIEHHS,
MIKPOKJIIMaTy Ta MyJbTUMelia y KibepdisuuHii cucremi «Po3yMHuUi OYAMHOK», sKa, Ha BiZiMiHy BiJ
BY3bKOCII€Liali30BaHMX BiIOMUX PillleHb, 110 KEPYIOTh JIMlIe OJIHI€I0 IPYNO0 QYHKIiH, 3a6e31edye KOMILJIEKCHE Ta
y3roJpKeHe KepyBaHHS TPbOMa KIII0UOBUMU QYHKIISIMU KOMQOPTY (OCBITIIEHHSM, MIKPOKJIiIMaTOM i MyJIbTUMeZ a).
Taka apxiTeKkTypa rapaHTye aBTOMaTU4YHe CTBOPEHHS Ta MiJTPMMaHHS ONTHMaJIbHOTO CEPEIOBHUINA IIJISIXOM
OJJHOYACHOTO aHaJli3y Ta B3a€MOIIOB'SI3aHOTO KOPUTYBaHHSI BCiX IapaMeTpiB Ha OCHOBI €1MHOI 6a3U CLieHapiiB,
[IEPEBOISAYN CUCTEMY BiJl IPOCTOTO KOHTPOJIIO 4O CUTYaLiMHOTO IPUIHATTS aBTOMAaTUYHUX pillleHb. [IpakTuyHe
3HAYEHHS PO3POOJIEHO] MiZiIcCMCTeMU PO3Mi3HABAHHS CUTYallill Ta IPUIHSTTS PillleHb 1010 OCBITJIEHHS,
MIKPOKJIIMaTy Ta MyJbTUMelia 1718 Kibepdiznynoi cucremu «Po3yMHMIA 6y IMHOK» IIOJISITa€ Y CTBOPEHHI
ananTUBHOIO Ta BUCOKOKOM(OPTHOTO XUTIOBOIO CEPEIOBHUINA, OPiEHTOBAHOTO HA KOpUCTyBaya. PeanizoBane
cUTyaliliHe IPUNHATTS PillleHb MiJBUINYE SKiCTb )KUTTS MEIIKAHIIiB, CTBOPIOIOYY [TEPCOHAJi30BaHe Ta
CaMOperyJbOBaHe cepefoBullie. PesysnbTaTy gucepTaliiiHoi po6oTu BripoBamkeHo y: TOB «Jleiimoc»; 'O «IT
Knacrep M. XMebHULILKOT0»; Y HABYaJIbHOMY Ipolieci XMeIbHUILIBKOTO HalliOHAJILHOTO YHIBEPCUTETY; Y
HaBYaJIbHOMY Ipolieci BoenHoi akanemii imeni €srenis bepe3Hska; Mpu BUKOHAHHI 1ep>KOI0IKETHOI TeMU
XMeJIbHULIBKOTO HalliOHAJIBHOTO YHiBepcUuTeTy «CrucreMa BusaBieHHd 3113 Ta KOMIT'IOTEPHUX aTaK B KOPIIOPATUBHUX

MepeXKax 3 BUKOPUCTaHHSIM XUOHUX 00'€KTIB aTak Ta nactok» (P N2 0124U000980).

2. The dissertation solves the urgent scientific and applied problem of ensuring situation recognition and
automatic decision-making by the cyber-physical system “Smart Home” by developing methods and means of
situation recognition and decision support in the cyber-physical system “Smart Home.” The object of the study is
the process of automatic decision-making by the cyber-physical system “Smart Home”. The subject of the study is
methods and means of automatic decision-making in the cyber-physical system “Smart Home”. The purpose of the
dissertation research is optimization of the situations recognizing and making the automatic decisions by the
cyber-physical system “Smart Home” for three groups of controlled housing functions (microclimate, lighting, and
multimedia) by developing methods and means of situation recognition and decision support in the cyber-physical
system “Smart Home”. The dissertation is the first to develop a detailed scenario model for controlling the



microclimate (temperature and humidity), lighting, and multimedia in the cyber-physical system “Smart Home”,
which, unlike known solutions that control these functions in isolation or only under binary conditions, ensures
comprehensive and coordinated automatic decision-making for all three groups of functions at once, while
integrating the calculation of the required number of lamps to achieve the target illuminance. Such a scenario
model provides automatic generation of coordinated decisions for different types of premises based on the
recognized situation and initial initialization parameters. The dissertation also develops, for the first time, methods
for making decisions regarding microclimate, lighting, and multimedia in the cyber-physical system “Smart Home”,
which, unlike known solutions that control these functions in isolation, comprehensively and consistently ensure
the automatic creation and maintenance of an optimal living environment. They guarantee flexible regulation of
light flow (taking into account shading), maintenance of optimal thermal parameters and moisture concentration,
as well as automatic prevention of exceeding sanitary noise standards, which generally increases the comfort,
safety, and autonomy of residents in accordance with construction and sanitary-hygienic requirements. The
dissertation improves the method of initializing the subsystem for recognizing situations and supporting decision-
making regarding microclimate, lighting, and multimedia in the cyber-physical system “Smart Home” as a complex
procedure for the initial initialization of the subsystem, which, unlike known solutions, which are limited only to
setting time or threshold parameters, provides the system with a comprehensive, multi-factor knowledge base -
from soft real-time synchronization of time data and semantic labeling of rooms to the integration of technical
characteristics of equipment (such as lamps, shading devices) and target priorities (start-up lighting mode). This
method is a prerequisite for further situational analysis and autonomous decision-making regarding lighting,
microclimate, and multimedia, allowing the system to start working based on the anticipated needs of residents.
The thesis further developed the architecture of the subsystem for recognizing situations and making decisions
regarding lighting, microclimate, and multimedia in the cyber-physical system “Smart Home” cyber-physical
system was further developed in this work, which, unlike narrowly specialized known solutions that control only
one group of functions, provides comprehensive and coordinated control of three key comfort functions (lighting,
microclimate, and multimedia). This architecture guarantees the automatic creation and maintenance of an
optimal environment through simultaneous analysis and interrelated adjustment of all parameters based on a
single scenario database, transforming the system from simple control to situational automatic decision-making.
The practical significance of the developed subsystem for the cyber-physical system “Smart Home” lies in the
creation of an adaptive and highly comfortable user-oriented living environment. The realized situational decision-
making ensures that microclimate, lighting, and multimedia parameters are adjusted in an interconnected manner
to achieve a holistic state of comfort, which improves the quality of life of residents by creating a personalized and
self-regulating environment. The results of the dissertation are implemented in: LLC “Deymos”; NGO “IT Cluster of
Khmelnytskyi”; in the educational process of Khmelnytskyi National University; in the educational process of
Yevhenii Bereznyak Military Academy; in the implementation of state budget topic of Khmelnytskyi National
University “System for detecting malware and computer attacks in corporate networks using false attack objects
and traps” (State Research Project No. 0124U000980).
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