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Pedepar:

1. B nucepTarniifiHiil pob0Ti pO3B’'s13y€ThCs aKTyallbHA HAYKOBO-TIPUKJIaIHA 3a7a4a 3a0e3NeyeHHs PO3Ili3HaBaHHS
cuTyalii Ta aBTOMaTUYHOrO NIPUNHATTS pillleHb KibepiznyHO0 CUCTEMOIO «PO3yMHNI 6YIMHOK» MITISIXOM
PO3pOo06JIeHHS] METO/IIB i 3aC06iB po3Ni3HaBaHHS CUTYallii Ta MiTPUMKY NIPUNHSTTS pilleHb y KibepiznyHiil cucremi
«PozymHu 6yguHok». O0’eKT NOCTiIKEHHS — IPOLleC aBTOMAaTUYHOTO NPUMHATTS pillleHb KibepdisndHOoI0
cucreMolo «Po3ymHnii 6yguHOK». IIpeameT qOCIiIpKeHHs — METOOM i 32c06M aBTOMATUYHOTO IPUMHATTS pillleHb y
KibepdisuuHii cuctemi «Po3ymHuit 6yIrHOK». MeToo gucepTauifiHOro AOCIIIPKEHHS € ONITUMI3allisl po3Mi3HaBaHHS
CUTYyalliil Ta aBTOMaTUYHE IPUNHATTS pillleHb KibepPiznuHoo cucTteMolo «Po3yMHUI OyAMHOK» M1 TPbOX TPyl

KepOBaHUX QYHKLIN XUTJIA (MIKpOKJIiMaT, OCBITJIEHHS Ta MYJIbTUMEIia) IIJIIXOM PO3pO0OIeHHS METO/IB Ta 3aC00iB



PO3Ii3HaBaHHS CUTYallii Ta NiATPUMKU IPUIHSTTS PillleHb y KibepisnydHii cucremi «Po3ymHuil 6yInHOK». Y
IycepTaliiiHiil po6oTi Briepile po3pobJeHO AeTali30BaHy ClieHapHy MOZeJIb KEPYBaHHS MiKpPOKJIiIMaToOM
(TemMnepaTypolo Ta BOJIOTICTIO), OCBITJIEHHSIM Ta MYJIbTUMeia y Kibep@isuuHii cuctemi «Po3yMHuUit OyIMHOK», SIKa,
Ha BiIMiHY Bif] BiJOMUX pillleHb, 0 KePYIOTh UM PYHKLSIMU i307I1bOBAHO ab0 JIMIle 33 6iHAPHUMU YMOBaMH,
3abe3revyye KOMIIJIEKCHE Ta Y3ro/KeHe IPUIHSTTS aBTOMATUYHUX pillleHb 0/1pa3y 3a BciMa TpbOMa rpynamMu
dyHKLUiH, iHTErpyoun Npu LIbOMY PO3PaXxyHOK HEOOXiIHOI KiIbKOCTI JIaMII [iJ151 JOCSITHEHHS! 11iJ1bOBOI OCBITIEHOCTI.
Taka cuieHapHa MofeJb 3abe3nedye aBTOMaTUUHE F€HEPYBaHHS Y3IOJKEHUX PillleHb /1J1s IPUMIllleHb Pi3HOTO TUITY
Ha OCHOBI PO3IMi3HAHOI CUTYyallil Ta IEPBMHHUX [IApaMeTPiB iHilianizauii. ¥ nucepTaniliHiil poboTi TaKOX BIiepiie
PO3pO6IEHO METOAM MPUMHSITTS pillleHb 1010 MiKpPOKJIiMaTy, OCBITJIEHHS Ta MyJibTUMeia y Kibepdizndniii cuctemi
«Po3ymHut 6yIMHOK» (METOJ, IPUMHSTTS PillleHb 1010 KEPYBaHHS TEMIIEPATyPOI0, METOZ, IPUMHSTTS pillleHb
00 KePyBaHHS BOJIOTICTIO, METOJI IPUMHATTS pillleHb IIOA0 KEPYBaHHS OCBITJIEHHSIM, METOJI, IPUMHATTS pillleHb
10/I0 KEPYBaHHSI I'YYHICTIO MyJIbTUMeia y KibepdisnuHiil cuctemi «Po3ymHnii 6yquHOK»), sKi, Ha BiIMiHy Bif
BiZJOMUX pillleHb, 11J0 KEPYIOTb UMM QPYHKIIISIMU 130J1bOBAaHO, KOMILJIEKCHO Ta Y3TOJ’KEHO 3a06e311e4yioTh
aBTOMAaTHUYHE CTBOPEHHS I MiITPMMaHHS ONTHMMaJIbHOTO KATJIOBOTO CEPENOBUILA. BOHM rapaHTYIOTh THY4Ke
PETYJIIOBaHHS CBITJIOBOTO MOTOKY (3 ypaXyBaHHSM 3aTiHEHHS), MiJTPUMKY ONTUMaJIbHUX TEIJIOBUX IIapaMETPiB Ta
KOHIIEHTpAllii BOJIOTH, a TAKO>K aBTOMATUYHE HEJIONYIEHHS IEPEBUIIEHHS CAaHITAPHUX HOPM T'yYHOCTI, IO 3arajloM
niaBuiye KoM@opT, 6e31eKy Ta aBTOHOMHICTh MEeIIKaHIIiB BiJjlIOBiIHO [0 OyiBeJIbHUX i cCaHiTapHO-TirieHiYHUX
BAMOT. B guceprauii yIoCKOHasIeHO MEeTOZ, iHiliai3alii migcucTeMu po3iisHaBaHHA CUTYaLil Ta NiOTPUMKU
IPUIHATTS pillleHb 040 MiKPOKJIiMaTy, OCBITJIEHHS Ta MyJIbTUMe/ia y Kibep@isuuHiil cuctemi «PosymHui
OyIMHOK» SIK KOMIUJIEKCHOI IIpoLelypy epBUHHOI iHiniasnizanii migcucremMu, kUi, Ha BiiMiHy Bif BiioMux pilieHs,
110 OOMEXYIOTbCS JINIE HAJIAlITYBAaHHSIM YaCOBMX 200 [IOPOrOBUX NTapaMeTpiB, 3abe3nedye CUCTEMY KOMIIIEKCHOIO,
6araTodakTopHOI0 623010 3HaHb — Bifl, CUHXPOHi3alii soft real-time 4acoBuX AaHUX i CEMAaHTUYHOTO MapKyBaHHS
IIpUMIILIeHHS 10 iHTerpalii TeXHiYHUX XapaKTepUCTUK 06J1aiHaHH (TUITY JIAMII, 32CO0iB 3aTiHEHHSI) Ta LiTbOBUX
IIpiopUTETiB (CTAPTOBOrO PEXUMY OCBiTJIeHHS). Takuil METO[ € IEPEyMOBOIO J1J1s [TOAAJIbIIOr0 CUTYallifHOTO
aHaJli3y Ta aBTOHOMHOTO ITPUIHATTS y3TOI)KEHUX PillleHb 00 OCBITJI€HHS, MiKPOKJIIMATy Ta MYyJIbTUME|a,
IO3BOJISIIOYM CUCTEMI PO3IIOYaTH POOOTY 3 NependadyyBaHuX IOoTped MelKaHLiB. B po6oTi Habysa moaanbuoro
PO3BUTKY apXiTeKTypa MiICUCTEMU PO3Mi3HAaBaHHS CUTYyALill Ta IPUNHSTTS PillleHb MI0/10 OCBITJIEHHS,
MIKPOKJIIMaTy Ta MyJbTUMelia y KibepdisuuHii cucremi «Po3yMHuUil 6yAMHOK», SIKa, Ha BiiMiHY BiJ
BY3bKOCII€11iali30BaHUX BilOMUX PillleHb, 1110 KEPYIOTh JINIIEe OAHI€I0 TPyNolo PYyHKIIil, 3a6e31eyye KOMIJIEKCHE Ta
y3roJpKeHe KepyBaHHS TPbOMa KIII0YOBUMU QYHKIiSIMU KOMQOPTY (OCBITIIEHHSAM, MIKPOKJIiIMaTOM i MyibTUMeZ{a).
Taka apxiTeKTypa rapaHTy€e aBTOMaTU4YHE CTBOPEHHS Ta MiATPUMAaHHS ONTUMAaJIbHOTO CEPELOBUILIA HIJISIXOM
OJJHOYACHOTO aHaJli3y Ta B3a€MOIIOB'SI3aHOT'O KOPUTYBaHHSI BCiX IIapaMeTpiB Ha OCHOBI €1MHOI 6a3U cLieHapiiB,
[IepeBOAAYY CUCTEMY Bill IPOCTOrO KOHTPOJIIO 4O CUTYaLiMHOTO IPUMHATTS aBTOMAaTUYHUX pilleHb. [IpakTuyHe
3HAUYEHHS PO3POOJIEHO] MifiIcCuCTeMU pO3Ii3HABAHHS CUTYallill Ta IPUIHSTTS PillleHb 1010 OCBIT/IEHHS,
MIKPOKJIIMaTy Ta MyJbTUMelia 17151 Kibepdiznynoi cucremu «Po3yMHMIA 6y IMHOK» IIOJISITA€ Y CTBOPEHHI
aJanTUBHOIO Ta BUCOKOKOM(OPTHOTO XUTJIOBOrO CEPEIOBHUINA, OPiEHTOBAHOTO Ha KOpUCTYyBaua. PeasizoBane
cUTyaliliHe IPUNHATTS PillleHb MifBUILYE SKiCTb )KUTTS MEIIKaHIIiB, CTBOPIOIOYN [TEPCOHAJi30BaHe Ta
caMOperyjboBaHe cepefoBullie. PesysnbTaTy aucepTaliiiHoi po6oTu BripoBamxeHo y: TOB «Jleiimoc»; 'O «IT
Knacrtep M. XMeIbHULIBKOTO%»; Y HAaBYaJILHOMY Mpoleci XMeJIbHULBKOTO HalliOHAJIbHOTO YHIBEPCUTETY; Y
HaBYaJILHOMY Ipolieci BoenHoi akanemii imeni €Brenis bepesHska; Mpu BUKOHAHHI 1eps>KOI0IKETHOI TeMU
XMeJIbHULIBKOTO HalliOHAJIBHOTO YHiBepcUTeTy «CructeMa BusBieHHd 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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