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Pedepar:

1. Tonvapenko JI.B. InTenekryanbHa iH(popMaliiiHa TEXHOJIOTiS OITUMAIbHOTO MPOEKTyBaHHs loT-cucrem Ha
ocHoBi LPWAN 3 ypaxyBaHHSIM TPOCTOPOBUX I TEXHOT€HHUX (pakTopiB. — KBasidikaiiina HaykoBa rpais Ha
npaBax pykonucy. JlucepTallist Ha 300yTTsI HAyKOBOT'O CTyIIeHs! JoKTopa ¢inocodii 3a crenjanbHicTio 126
«InpopmaniiiHi cuctemMu Ta TEXHOJOrIi». — BIHHMIBKUI HallioHAIbHUI TexHiYHMI yHiBepcuTeT, MOH Vkpainy,
Binnuus, 2025. JucepTauiitHy po60Ty IPUCBSIYEHO PO3B'SI3aHHIO aKTyaJIbHOI HAyKOBO-IIPUKJIAIHOI 3aa4i
HiABUILEHHS WIBUAKOAIL Ta CTPYKTYPHO-(YHKIIOHATIBHOI €(PEKTUBHOCTI aBTOMAaTU30BAHOT'O IIPOEKTYBAHHS
indopmaniitnux IoT-cucrem Ha ocHOBi LPWAN-Mepesx 3 ypaxyBaHHSIM IIPOCTOPOBUX I TEXHOT€HHUX (aKTOPiB.
AKTyasbHICTb JOCIIIKEHHS 3yMOBJIEHA 3POCTaHHAM MaciuTa6is I0T-iHGpacTPyKTyp, yCKIaJHEHHSIM YMOB iX
PO3rOpTaHHS Ta BifJCYTHICTIO KOMILJIEKCHUX IHTE€JIEKTYaJIbHUX IiAXOiB 10 aBTOMATU3aLil IPOEKTHUX PillleHb. Y

pOOOTi BUKOHAHO aHaJji3 cydacHux apxiTekTyp loT-cuctem i LPWAN-TexHOJIOrii, OCTiIKEHO iX CTPYKTYpHi Ta



(yHKIiOHaIbHI OOMEXKEHHS 010 €eHEeProeeKTUBHOCTI, MacIITab0BAHOCTI Ta MPOCTOPOBOI aganTauii. [TokasaHo,
110 HasIBHI MiXO[M He 3a0€3Me4yl0Th KOMIIJIEKCHOTO YPaXyBaHHS IPOCTOPOBUX I TEXHOT€HHUX YMHHUKIB, 110
3HIKY€e e(PEKTUBHICTb IPOEKTHUX PillleHb y peajJlbHUX YMOBax eKCIIyaTalii. YI0CKOHaleHOo MeTog,
6araTOKpUTEPiaJIbHOTO BUOOPY apxiTeKTyp iHpopmaLiHuX cucteM Ha oCHOBi LPWAN 1I15IXOM O€IHAHHS METO/iB
aHaJi3y iepapxiii, Teopii KOpUCHOCTI Ta MATEMATUYHOTO IPOTPaMyBaHHS, IO O3BOJISIE aBBTOMATU3YBaTU BUOIp
MepeKeBUX TexHoJorii i loT-nargopm 3a TeXHIKO-eKOHOMIYHUMU Ta QYHKIiOHATIBHUMU KPUTEPISIMU 3
ypaxyBaHHSM OOMeEXeHb cepefioBuila. Po3po6sieHo MeTo ], KOMIIEKCHOI IPOCTOPOBOI ONTUMI3allil po3MilleHHSs
IoT-paBadiB i 6a30BMX CTaHLil HA OCHOBI iHTerpauii reoiH(poOpMaLiHUX CUCTEM, CYITyTHUKOBUX JAHUX i HEUiTKOL
eKCIIepTHOI crucTemu. 3arporoHOBaHUH MifXif, 3a0e3nevyye NPUNHHATTS pillleHb B yMOBaX IIPOCTOPOBOI
HEBU3HAYEHOCTI Ta J03BOJIsIE BUBHAYATH ONITUMAJIbHY KiJIbKiCTh, KOHQIrypalito i1 po3raiyBaHHsl KOMIOHEHTIB [0T-
iHppacTpyKTypu 3 ypaxyBaHHSIM peJibedy, 3a0y10BU Ta TEXHOT€HHOTO BIUIUBY. 3alIPOIIOHOBAHO METO]]
aBTOMaTu30BaHOro popmysanHs PFD-giarpam loT-cucrem, Skuil NoegHy€e MOKJINBOCTI BEJIMKUX MOBHUX MOJEJEN
i3 popmasnizoBaHMMU IpaBUIaMU ONTUMI3allil IOTOKIB aHUX 3 ypaxyBaHHSAM ooMexxeHb LPWAN-mepex.
Po3pobseHo pekoMeHalifiHNi 4aT-00T €KCIIEPTHOTO PiBHS, 110 3a0e31euye iHTeNeKTyalbHy MiITPUMKY IIPOLeCy
IIPOEKTYBAHHS, aBTOMATU3y€e (POPMYBAHHS aPXiTEKTYPHUX PillleHb i FeHepallilo IPOEKTHOI JOKYMEHTaLli.
[TpakTuyHy LiHHICTh PO3p06JIEHOI iHTeIeKTyaIbHOI iHdopMaLifiHOI TEXHOJIOTi IPOJEMOHCTPOBAHO Ha NMPUKIIAIHUX
3aayax nobynosu loT-cucrem, 30KpemMa CUCTEMi MOHITOPUHTY BOGHUX PECYPCiB Ha OCHOBI Mepeki Sigfox, a Takox
y 3a71la4axX €KOJIOTIYHOrO MOHITOPUHTY, aHali3y 30H OKPUTTA LPWAN i mpocTOpoBOi OnTrMisallii CEHCOPHUX
Mepex. [IpoBeneni excriepyMeHTaNbHi JOCIIIPKEHH MiATBEPAUIY iABUILEHHS CTPYKTYPHOI TOYHOCTI IIPOEKTHUX
pieHs Ha 22 % Ta CKOPOYEHHS 4acy IPOEKTYyBaHHS Ha 56 % y MOPiBHAHHI 3 TpaguLifHUMU Nigxonamu. Kiovyosi
ciyoBa: [HTepHeT peueit, LPWAN, iHTesiekTyanbHa iHpopmaliiliHa TEXHOJIOriS, aBTOMaTU30BaHEe IPOEKTYBaHHS,
[IPOCTOPOBA ONTUMIi3allisl, reoiHpOpMalliiiHi CuCTeMH, HEYiTKa JIoTiKa, LITYYHUI iHTeJIeKT, BeJIMKi MOBHI MOZeri,
PFD-pgiarpamu, pekoMeHaaliiHui 4aT-60T, 1udPOBi IBINHUKY.

2. Honcharenko D.V. Intelligent information technology for optimal design of IoT systems based on LPWAN
considering spatial and technogenic factors. - Qualification scientific work as a manuscript. Dissertation for
obtaining the Doctor of Philosophy degree in specialty 126 “Information Systems and Technologies”. - Vinnytsia
National Technical University, Ministry of Education and Science of Ukraine, Vinnytsia, 2025. The dissertation is
devoted to solving an akryasnpHy scientific-applied problem of increasing the performance and
structural-functional efficiency of automated design of information IoT systems based on LPWAN networks,
taking into account spatial and technogenic factors. The relevance of the research is determined by the growing
scale of IoT infrastructures, the increasing complexity of their deployment conditions, and the lack of
comprehensive intelligent approaches to the automation of design decisions. The work provides an analysis of
modern IoT system architectures and LPWAN technologies, investigating their structural and functional
limitations in terms of energy efficiency, scalability, and spatial adaptability. It is shown that existing approaches
do not ensure comprehensive consideration of spatial and technogenic factors, which reduces the effectiveness of
design solutions under real operating conditions. The multicriteria method for selecting LPWAN-based
information system architectures has been improved through the integration of the Analytic Hierarchy Process,
utility theory, and mathematical programming, enabling automated selection of networking technologies and IoT
platforms according to techno-economic and functional criteria while accounting for environmental constraints. A
method for comprehensive spatial optimization of IoT sensor and base-station placement has been developed
based on the integration of geographic information systems, satellite data, and a fuzzy expert system. The
proposed approach supports decision-making under spatial uncertainty and enables determination of the optimal
number, configuration, and placement of IoT infrastructure components considering terrain, urban development,
and technogenic impact. A method for automated generation of PFD diagrams for IoT systems is proposed,
combining the capabilities of large language models with formalized data-flow optimization rules that account for
LPWAN network constraints. An expert-level recommendation chatbot has been developed to provide intelligent
support for the design process, automate the formation of architectural solutions, and generate design
documentation. The practical value of the developed intelligent information technology is demonstrated through



applied tasks of IoT system development, including a water-resource monitoring system based on the Sigfox
network, as well as applications in environmental monitoring, LPWAN coverage analysis, and spatial optimization
of sensor networks. Experimental studies confirmed a 22% increase in the structural accuracy of design solutions
and a 56% reduction in design time compared to traditional approaches. Keywords: Internet of Things, LPWAN,
intelligent information technology, automated design, spatial optimization, geographic information systems, fuzzy
logic, artificial intelligence, large language models, PFD diagrams, recommendation chatbot, digital twins.
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