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1. Koaznos [I.€. MeTog 1o6ynoB1 CEHCOPHUX MEPEX Ha 6a3i camoopranisauii. - Kasnigikaniiina HaykoBa npats Ha
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ocBiTH i Hayku YKpainu, Kuis, 2025. Po6oTa npucBsueHa JocCIiiKeHHIo pobaeMu moby1oBuy, ONTUMI3alii,
PO3rOpPTaHHS Ta TECTYBaHHS 6€3IPOTOBUX CEHCOPHUX MEPEX i3 3aCTOCyBaHHSIM camoopradisanii. OcobsvBy ysary
IIpUAiNeHo po3poobli METOMY NPUUHSTTS pillleHb 1010 BUOOPY ONTUMAJIbBHOI MepesKeBOi TEXHOJIOTI Ta ii
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NIPOAYKTUBHICTh PEAJIBHOI CUCTEMU. AKTYaJIbHICTh TEMU JOCIIIKEHHS. Cy4acHI CEHCOPHI MEPEXi JEMOHCTPYIOTh
CTIiliKy TE€HJEHLIi0 1O 3pOCTaHHS MaclITabiB pO3ropTaHHs, KiJIbKOCTI MiAKII0UeHUX IPUCTPOIB Ta YCKIIaAHEHHS
TonoJiorii Mmepex. lle 3yMoBIIIo€e MigBUIIEHHS BUMOT [0 XapaKTePUCTUK CEHCOPHUX MEPEX SIK €eHEProe(eKTUBHICTb,
HaJilHICTh, MACIITA00BAHICTD Ta CTIMKICTb [0 BiIMOB y CKJIaIHUX IMHAMIYHUX YMOBaXx. Y 3B'SI3Ky 3 LIUM BUHHMKAE
HEeOOXi/IHICTh y CTBOPEHHI HOBUX MiIXO0iB 10 BUOOPY KOHIrypalii ceHcopHux mepex. KiacuyHa apxitekrypa
CEHCOPHUX MEPEX € MepeBa)KHO 1IeHTPAJi30BaHOIO Ta Ma€ iCTOTHI OOMEKEHHS 1010 MacIITabyBaHHS, THY4YKOCTi
MapIupyTH3aLii Ta BiIMOBOCTIMKOCTI. YCKJIQIHEHHS MEPEKEBO]I TOIOJIOTII Ta 3pOCTaHHS KiJIbKOCTI BY3J1iB 4aCTO
IIPU3BOJUTH 10 IEPEBAHTAKEHHSI MEPEXi Ta BTPATU JAHMX IIif 4ac NnepefaBaHHs MOBiIOMIIEHb. ICHyI04i MeTOIM
noby0Bu ceHCcopHUX [oT-Mepexx opieHTOBaHi IepeBaskHO Ha OKPEMi aclleKTU BUKOPUCTAHHS, HallpUKJIa;
eHeproe(eKTUBHICTb a0 CyMiCHICTb IPOTOKOJIy Ta He 3a0e3I1e4yI0Th Y3roJ)KEHOT0 BPaxXyBaHHS [IPUKJIATHAX
BMIMOT, 0COOJIMBOCTEN cepefoBuILa (PYHKIIOHYBAaHHS Ta IapaMeTPiB JOCTYMHUX TEXHOJIOTiN. Ocob6I1MBO
HEeJ0CTAaTHbO PO3POOJIEHI MiAXOIH, IO O3BOJISIOTh IPOEKTYBATU CEHCOPHY MEPEXY 3 YPaxXyBaHHSIM CLieHapiiB
3aCTOCYBAHHS Ta 3MiHU YMOB eKcIulyaTalii. [TuTaHHs epeKTUBHOCTI YCKIIAaLHSIEThCSI TUM 1110 OiIbIIICTh IPOTOKOJIIB
MapIIpyTH3aLii He BpaxOBYIOTb [IOTEHLIANy MOKJIMBOCTI KBa3i0PTOrOHAJILHOTO IOCTYILY O MEPEXI Ta HE
HiATPUMYIOTb OaraTonepexigHy KOMYHIKaLilo, sIka MOIJIa 6 iCTOTHO MiIBUINUTH CTiKICTb Ta IOKPUTTS, 6€3 IoTpedu
B BUKOPHMCTaHHI 1OJATKOBUX 1II03iB. CydacHa IpakTHKa 06YJ0BU Mepexki MPakTUYHO He 3abe3redye 3aco6iB
aBTOMAaTM30BaHOI NiATPUMKMU Npoliecy KoHirypatlii i3 32aCTOCYBaHHSIM 6araToKpUTepiaabHOro aHaslidy Ta
CHAMYJISILITHOTO MOJIEJII0BaHHS. Briepiie po3po61eHO MOZiesIb MyJIbTUIIPOTOKOJILHOI CEHCOPHOI MEpeXxi, gKa 3a
PaxyHOK BUKOPUCTAHHS 6araTOKpUTEPiaJIbHOTO aHai3y Ta TeOPii PO3MOAiIEHNX CUCTEM, JI03BOJISIE BU3HAYUTH
ONTUMAaJIbHY KOHQIrypallito Mepesxi. Y0CKOHaJleHO MEeTO]] B3aEMO/Iii By3JliB CEHCOPHOI MepeXxi, SIKUM 32 PaXyHOK
BHMKOPHCTaHHSI pO3p006JI€HOI MOAEJi MYJIbTUIIPOTOKOJIBHOI CEHCOPHOI MEpEesKi Ta KOMIIJIEKCHOT'O BpaxyBaHHS
CIIEKTPJIbHUX [1APAMETPIB CUTHAJY, LO3BOJISIE MiIBAIIUTY €(EKTUBHICTb I€PeaBaHHS MOBiIJOMJIEHb Y CEHCOPHIl
mepexi. Briepiie po3po6yeHo MeTo[, BUBHAYEHHS MapLIPYTY lIepefaBaHHs JaHUX MDK By3JlaMu CEHCOPHOI MepeXxi,
KW 32 PaXyHOK YIOCKOHAJIEHOTO METOJy B3a€MO/ii By3JIiB CECHCOPHOI MepesKi Ta BpaxyBaHHS [TapaMeTpiB
CEHCOPHOI MepeXi Ha OCHOBI Teopil 3BakeHuX rpadiB Ta caMmoopraHisaliii J03BOJIS€ NiABUIIATYU KOoePillieHT
IOCTAaBKU MOBiOMJIeHb. EKCIIEPUMEHTAIbHO JOBEIEHO €(PEKTUBHICTb PO3PO6IEHOTO METOLY MEPEXKEBOI B3aEMO/Ii:
KiJIBKICTb IPUCTPOIB, 4Ki YCIIIIHO NepefanTh NOBiIIOMIIEHHS 40 LEHTPAIbHOTO JOAATKY 3pOCTa€ y IOPiBHSHHI 3
0a30BUM ClieHapieM nepenaBaHHs AaHUX. KoMIlIeKCHe BpaxyBaHHSI CIIEKTPaJIbHUX [1apaMETPiB CUTHAJY JIO3BOJISIE
MiIBUIMINTY BiICOTOK YCHIlTHO NE€PeaHNX MTOBiIOMJIEHb Y CEHCOPHIl MepeXi 32 paxyHOK BUKOPUCTAHHS CITY>KOOBUX
IIOBiIOMJIEHD 110 MHiTBEPIKYIOTh OTPUMAHHSI [1aKeTy JaHUX, e(PeKT Bii BUKOPHUCTAHHS IOBiTOMJIEHb 110
NiATBEPAXYIOTh OTPMMAaHHS [1aKeTy AaHUX OCOOJIMBO MTOMITHUI Y pE>KUMi POOGOTU MEPEXi 3 HeJJOCTaTHbOIO
KiJIBKICTIO LIUII03iB [I€ BiZJCOTOK yCHILIHO NepeIaHUX MOBiJOMJIEHD 30iIbIIYEThCS B cepeaHboMy Ha 40%. [IpakTuyHe
3HAYEHHS1 OJIeP>KAaHUX PE3YJIbTATIB IOJISATa€ B pO3POO6Li MPOrpaMHOro KOMILJIEKCY, SIKUH 03BOJISIE MOZEIOBATH i
IoCimKyBaTy QYHKIIOHYBAaHHS CEHCOPHUX MEPEeX B PI3HOMaHITHUX pexXumax po6oTu. IIporpaMHuii KOMILIEKC
IiATpUMYy€E NUCKPETHY eHepalilo oAl y Mepexi, 10 L03BOJISlE IPOBOAUTY NOPIBHSJIBHUN aHajli3 e peKTUBHOCTI.
JucepTallis BUKOHyBasach B Jlep>kaBHOMY YHiBepCUTETi iHPpOpMalliliHO- KOMYHIKaLilHUX TeXHOJIOTii. O6paHuit
HaIpsM JOCTiIKeHb BiAOBinae TeMaTuLi HayKOBO-IOCIiAHMX POOIiT KOMYHIKalliHUX TeXHOJIOTiN. Pe3yipraTn
IYCEepPTaLifHOTrO AOCIiIpKEHHs BIIPOoBaaKeHo y BupobHnuuii npouec:TOB "KAPHIPEKC", TOB "YKP-OH"; Takox
Pe3yJbTaTU JOCIiIKEHb BIIPOBAIKEHI B HAaBYJIbHUM ITpoLec Jlep>kaBHOTO YHiBEpCUTETY iHpOpMaLiliHO-
KOMYHIKaL[iTHUX TeXHOJOTIN. Kito4oBi cj10Ba: IHTEpHET peuel, apXiTeKTypa, IPUNHATTS PillleHb, aJITOPUTM,
camopraHisailisi, OnTUMisallis, aBTOMaTU3allisi, CCHCOPHi MPUCTPOI, KaHAJIM 3B SI3KY, MOJIEJIIOBaHHS, 6€3[POTOBUI
3B'5130K, iH(dopMallifiHa crCTeMa, Mepeska, IPOTOKOJI, CEPBED.

2. Kozlov D.Ye. Method for Constructing Sensor Networks Based on Self- Organization. - Qualification Scientific
Work as a Manuscript. Dissertation for the Degree of Doctor of Philosophy in Specialty 123 - Computer
Engineering. - State University of Information and Communication Technologies of the Ministry of Education and
Science of Ukraine, Kyiv, 2025. The dissertation is devoted to the investigation of the construction, optimization,
deployment, and testing of wireless sensor networks utilizing self-organization. Special attention is given to the
development of a decision-making method for selecting the optimal network technology and its parameters at the



deployment stage, when empirical data on the real system’s performance are not yet available. Relevance of the
research topic. Modern sensor networks demonstrate a persistent trend toward expanding deployment scales,
increasing the number of connected devices, and complicating network topology. This leads to increased
requirements for sensor networks in terms of energy efficiency, reliability, scalability, and fault tolerance in
complex dynamic conditions. Consequently, there is a growing need for new approaches to the configuration
selection of sensor networks. The classical architecture of sensor networks is predominantly centralized and has
significant limitations regarding scalability, routing flexibility, and fault tolerance. The increasing complexity of
network topology and the growing number of nodes often lead to network congestion and data loss during
message transmission. Existing methods for constructing sensor IoT networks are mostly focused on specific
usage aspects, such as energy efficiency or protocol compatibility, and do not provide for consistent consideration
of application requirements, environmental features, and available technology parameters. In particular,
approaches that allow for the design of sensor networks with regard to application scenarios and changing
operating conditions remain insufficiently developed. Efficiency issues are further complicated by the fact that
most routing protocols do not take into account the potential for quasi-orthogonal network access and do not
support multi-hop communication, which could significantly improve resilience and coverage without the need for
additional gateways. Current network design practice provides virtually no means of automated configuration
support using multicriteria analysis and simulation modeling. For the first time, a model of a multiprotocol sensor
network has been developed, which, by utilizing multicriteria analysis and the theory of distributed systems,
enables the determination of the optimal network configuration. The method of sensor node interaction has been
improved. By employing the developed model of a multiprotocol sensor network and comprehensive consideration
of the spectral parameters of the signal, it is possible to enhance the efficiency of message transmission within the
sensor network. A method for determining data transmission routes between sensor network nodes has been
developed for the first time. Through the improved method of sensor node interaction and consideration of the
sensor network parameters based on weighted graph theory and self-organization, the method increases the
message delivery ratio. The effectiveness of the developed method for network interaction has been
experimentally demonstrated: the number of devices successfully transmitting messages to the central application
increases in comparison with the baseline data transmission scenario. Comprehensive consideration of the
spectral parameters of the signal makes it possible to increase the percentage of successfully transmitted
messages in the sensor network due to the use of service messages confirming data packet receipt. The effect of
such confirmation messages is especially significant under network operation modes with an insufficient number
of gateways, where the percentage of successfully delivered messages increases on average by 40%. The practical
significance of the obtained results lies in the development of a software package that allows for modeling and
investigating the functioning of sensor networks in various operating modes. The software package supports
discrete event generation in the network, which enables comparative efficiency analysis. The dissertation was
carried out at the State University of Information and Communication Technologies. The chosen research
direction is in line with the scientific research topics in communication technologies. Keywords: Internet of
Things, architecture, decision-making, algorithm, self- organization, optimization, automation, sensor devices,
communication channels, modeling, wireless communication, information system, network, protocol, server.
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InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's [10-6aTbKOBI Bumnnischkuit Bikrop BikTopoBnd

TOJIOBH paju



Biacue IpizBume Im's [10-6aTbKOBI Bummniscekuit Bikrop BikToposnd

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Jlazopenko JI.M.

00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




