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Pedepar:

1. AHOTAIIS [insg nocsArHEHHSI METU JUCEPTalifiHOI po6OTH, a caMe PO3POOKU METOIVKU 1100y I0BU
aBTOMATM30BAHOI CUCTEMU YITPaBIliHHS iHTeJIeKTyabHOWO OyiBielo, Oyin BUPilleHi HACTYNHi 3aBgaHHS: 1.
BusHnaueHa Ta BupileHa rmpobsaemMa po3MillleHHs! CEHCOPIB 11711 HeogHopinHux WSN ska nosisirae y Bubopi
ONTMMAaJIbHUX MiCLb [IJI4 iX pOo3MillleHHS, MiHiMi3allii CII0’KMBaHHS €Heprii BCi€l0 CUCTEMOIO IIPU OJHOYaCHOMY
BUKOHAHHI 0OMeXXeHb Ha MigKJII0YeHHs Ta pecypcu. [Tpobiema BupilleHa MsSXxOM BBEJ€HHS BUMOT [0 PiBHIB
3aXMCTY Ta CTBOPEHHIO YMOB [1J151 HAJJaHHSI MEPEXi MOTEHIINHUX pillleHb 3 PE3€PBHOTO KOTiIOBaHHS Y pasi
HECIIOJ[iBaHMUX YaCTKOBUX 300iB y po06oTi; 2. BudHavyeHa Ta BUpilleHa pobsieMa KpUTUYHOCTI 1J1s1 ofHOPinHUX WSN,
sKa NOJIsIra€ y BUSIBJIEHHI HAaBaXXJIMBILINX CEHCOPIiB 200 KpUTUYHUX BY3J1iB Y Mepexi. [Ipu Bu3HaueHHi npobieMu
3MIHEHO 3araJibHOIIPUMHATE BU3HAYEHHS KPUTUYHOCTI. 30KpeMa y 3alporlOHOBAHOMY PillleHHI KDUTUYHUIA By30J1

BM3HAYAETHCSI SIK BY30JI, BUJIAJIEHHS SIKOTO Halbisblie nopyuye poboTy mepexi. [Ipobiema BupileHa misxom



pPO3po6JIeHHS METOly BUGIpPKOBOI pOoLielypy afalTUBHOTO MOUIYKY /1711 O0YMCIIEHHS [TapaMeTPiB «3aTPUMKHU» Ta
«TPUBAJIOCTI KUTTS» Mepexi, Ha 6a3i KX CTBOPEHO PYHKILIO OLiHKA KPUTUIHOCTI By3sa ogHopigHoi WSN; 3.
Po3pobneHo matematuyny Moaesb WSN, sika BiZipi3HsI€TbCS BiJl BilOMUX BBEE€HHSIM KiacTepu3sallii. ¥ 3azaHomy,
KOHKPETHOMY BUIIQIKY KJIaCTEP BU3HAYAETHCS K Habip O3MLIiN CEHCOPIB, y IKOMY I'pyIa TUIIB CEHCOPiB IIOBUHHA
OyTu npejcTaByieHa BUYepIiHo. Lle ToroBHEHHS J03B0JIsI€ CTBOPIOBATY Pi3HOMAHITHI PillleHHS B 3aJI€5KHOCTI Bif
TeXHiIYHOI HeOOXiHOCTI Ta HaJjlae MOXKJIUBICTh 3MiHYM OCTAaTOYHOTO IJIaHYBaHHS BCepeIHi OfiHiel iHTeIeKTyanbHOI
Oynisii. 4. Po3pobieHno monenbs MeHemkepa pecypciB ACYIB, sika BipisHsA€eTbCS Bif, BilOMUX BBEIEHHSIM MTOHSITTS
MIOPOTY MPOTHO3yBaHH4. lle 03BOINI0 BpaxOBYBAaTH HE JIMIlIe [TIOKAa3HUK CIIOKMBAaHHS €Heprii, a JoJaTu A0
OLIiHIOBaHHS BRXXJIMBUH ITIOKa3HUK KOMPOPTY. BukopucToBytoun 1110 moaesb, ACYIB KOHTPOJIIOE CTaH pi3HUX
IIpUMIlLlEeHb i, BiITIOBIHO 10 OYiKyBaHUX Jill MEIIKaHIIiB, KEPYe MificucTeMamy, 11106 MiHiMi3yBaTU CIIOKMBaHHS
€Heprii, NigTPUMYI0YM IPUMHATHUN PiBEHb KOM(OPTY Ta BUKJIIOYAI0UY MOXJIUBICTb BUHVKHEHHS CYIIEPEeYINBUX
CIIpallbOBYBaHb. Pe3ysibTaTi, OTpUMaHi y Mporeci BAKOHAaHHS POOOTH, 3HANIIN 3aCTOCYBAaHHS B HAYKOBO-
IOCHinHIN Po6OTi, IKa IPOBOAUTHCS B Jlep>KkaBHOMY YHIBEpCUTETI TesleKoMyHikaliil. TeopeTruyHi i npakTU4Hi
II0JIOKEHHS JUCEPTaLifiHOI pOOOTH BUKOPHCTOBYIOTHCS B HABYaJIbHOMY IIpoLieci Jlep>kaBHOIO YHIBEPCUTETY
TeJleKOMyHiKaiil. Kimo4yosi cyoBa: 6e31poBoosi ceHcopHi mepexi (WSN), Inteprer peueit, ACYIB, Posymuui
OyIMHOK, KacTepusalis, indpopmalifiHa Mepeska, LIJIi03, CEHCOpP, FeTEPOreHHa Mepeska, «XMapHa» apXiTeKTypa,

ONITHMI3allisl.

2. ANOTATION In order to achieve the goal of the dissertation work, namely the development of a methodology for
building an automated intelligent building management system, the following tasks were solved: 1. The problem of
placement of sensors for heterogeneous WSNs is defined and solved, which consists in choosing the optimal
places for their placement, minimizing energy consumption by the entire system while simultaneously fulfilling
restrictions on connections and resources. The problem is solved by introducing requirements for protection
levels and creating conditions for providing a network of potential backup solutions in case of unexpected partial
failures; 2. The problem of criticality for homogeneous WSNs, which consists in identifying the most important
sensors or critical nodes in the network, is defined and solved. When defining the problem, the generally accepted
definition of criticality was changed. In particular, in the proposed solution, a critical node is defined as a node, the
removal of which most disrupts the network. The problem was solved by developing a method of a selective
adaptive search procedure for calculating the "delay” and "lifetime" parameters of the network, based on which the
criticality assessment function of a node of a homogeneous WSN was created; 3. A mathematical model of WSN,
has been developed, which differs from known models by the introduction of clustering. In a given, concrete case,
a cluster is defined as a set of sensor positions, in which a group of sensor types must be represented exhaustively.
This addition allows you to create a variety of solutions depending on the technical need and provides the ability to
change the final layout within one intelligent building. 4. The IBMS resource manager model, have been developed,
which differ from the known ones by introducing the concept of the forecasting threshold. This made it possible to
take into account not only the energy consumption indicator, but also add an important comfort indicator to the
evaluation. Using this model, the IBMS monitors the state of various rooms and, according to the expected actions
of the occupants, manages the subsystems to minimize energy consumption, maintaining an acceptable level of
comfort and eliminating the possibility of conflicting activations. The results obtained in the course of the work
were used in the research work conducted at the State University of Telecommunications. The theoretical and
practical provisions of the dissertation work are used in the educational process of the State University of
Telecommunications. Keywords: wireless sensor networks (WSN), Internet of Things, IBMS, Smart house,
clustering, energy optimization, gateway, sensor, heterogeneous network, "cloud" architecture, stochastic
optimization.
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