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1. lucepranis npucBs4YeHa BUPILIEHHIO HAYKOBO-TIPAKTUYHOI 3374l — MiABUIIEHHS CTYII€HS IOBHOTY MTOJAHHS
iHgopmauii om0 npolecis, WO NPOTIKAIOTh B MiCBKUX Kibep(isMUHUX CUCTEMAX LIJIIXOM PO3POOJIEHHS MOJieeH,
METOJiB Ta iH(POPMaLiHNUX TEXHOJIOTIN AJIs MigTPUMKA IPUMHATTS pillleHb IIifi 4ac CTBOPEHHS IM(PPOBUX MOCIYT i
cepBiciB.. Y BCTyIi OOIPYHTOBAHO aKTyaJIbHICTh TEMU JHCEPTAllii, 3a3Ha4€HO 3B’130K POOOTH 3 HAYKOBUMU
HaIpsIMKaMU Ta HAyKOBO-JOCJiIHUMU KOHILIENLisiMU, cHOPMYJIBOBAHO METY i 3a/iayi JOCiIKeHHS], BUBHAUYEHO
00'€KT, IpeIMET i METOIM NOCJIiIKEHHS, [I0Ka3aHO HAYKOBY HOBU3HY Ta IIPAaKTUYHE 3HAYEHHSI OTPUMaHUX
pe3yJbTaTiB, HaBeZeHo iHdOPMaILLilo ITPO MPaKTUYHE BUKOPUCTAHHS, allpoballilo pe3ybTaTiB Ta X BUCBITIEHHS Y

ny6stikanisgx. Y rnepuiomy pospisi nofaHo XapaKTepUCTUKY MHOXXUHY 6a30BUX iH(pOpMaliiiHMX Ta KOMyHIKalilTHMX



TEXHOJIOTIH, 0 BUKOPUCTOBYIOTLCA [IJIs IPAKTUYHMX peasisaliil IPOEKTIB pO3yMHUX MICT Ta IPOaHasi30BaHO
KJIIOYOBI HAIIPSIMKM iX PO3BUTKY Ta c()OPMOBaAHO ix kiacudikauilo. BHOKpeMsieHO IPUYMHY YCKIIaTHEeHHS IPOLECiB
CTBOPEHHS YHiKaJIbHUX iH(POpMaliiiHO-TEXHOJIOTIYHUX CTPYKTYP [JIs1 KepyBaHHS KibepisnuyHuMHU cucreMaMu
po3ymHUX MicT. CHOPMOBaHO (PYHKLIOHAJIbBHY MOZE/b PO3YMHUX MiCT. JlocilimpKeHo iH(popMaLiiiHi CUCTeMU Ta
MOJIeJIi CYIIPOBOAY IPOLIECIB CIIOCTEPEKEHHS Ta PErYII0BaHHS ITIOKA3HUKIB IKOCTI IIOBITPSHOTO CEPENOBULIA
PO3yMHUX OypiBesb. Y npyromy po3spisi Briepuie copMOBaHO Moieslb iHpOopMalLifHO-TEXHOJIOTIYHOI apXiTeKTypU
MepexxeBoi NaTGOpMHU CYyNIPOBOAY 00'€KTiB Kibep(i3nuHNX CUCTEM PO3yMHUX MicT. COOPMOBAHO CTPYKTYPY
iHopmaniitHO-TeXHOJIOTIYHOrO HAboPy A1t POPMYBaHHS MOCIYT Ta 3ACTOCYHKIB, 110 JAJI0 3MOTY PO3POOUTH
meToq, GopMyBaHHS iHGOPMALITHO-TEeXHOJIOTTYHMX HAOOPIB 117151 Lu(POBUX IIOCIYT Ta CEPBiciB Ha 6a3i
KibepQisMuHUX CUCTEM PO3YMHUX MICT Ta 3a06€3I1€UnII0 Y3rOIPKEHHS IIPOLIECIB IPOEKTYBaHHS, PO3POOJIEHHS Ta
PO3rOpTaHHS PO3YMHUX IIOCIIYT Ta 3aCTOCYHKIB. PO3p06s1eHO CTPYKTYpY Kibep(i3snuHUX CUCTEM CYIIPOBOAY
IIPOLIECIB CTIOCTEPEKEHHSI T PETYJIIOBAaHHS NTOBITPSHOIO CEpeloBuUILA PO3yMHUX Oy liBesb Ta NpuMilieHs. Ha
OCHOBI IIPOBEI,EHOTO aHali3y MOZeJ el HaJJaHHS MOCIYT 3aC06aMi TYMAaHHUX 004K CJIEHb PO3POOJIEHO CTPYKTYPHY
mogesnb DaaS 1151 MmepeskeBoro piBHs iHpOpMaLiliHO-TEXHOJIOTYHOI NI71aTHOPMHU CYIIPOBOAY KibepisnuHUX
00’€KTiB PO3yMHUX MICT, [0 Jaso 3Mory cpopmysBatu NDN-mepexy. Y TpeTboMy po37isi oTpuMasa nojabunii
PO3BUTOK MOJieIb (POPMYBaHHS CXOBHUII JAHUX HA OCHOBI 03€p JAaHUX, 10 AaJI0 3MOTY OpraHi3yBaTu e(peKTHBHi
npolenypu 36epiranss iHgopmMalii moj0 06’eKTiB KibepPisnyHMX MICPKHAX CUCTEM B yMOBaX 30iIbII€HHS OOCSTIB Ta
IIBAJIKOIJIMHHOCTI HA0OPiB Ta KOJIEKLil JaHUX i 3pOCTaHHsI BUMOT [0 MPOAYKTUBHOCTI IIPOLECIB iX 30epiraHHsl.
Po3po6seHo ¢popmanizoBaHuil ONUC 03€p AAHUX JJIs1 CYIIPOBOY 00’€KTiB Kibep(pisnIHUX CUCTEM PO3YMHUX MiCT,
110 [1aJI0 MOSKJIMBICTh 3a0€3IeYnTH I1epedir poleciB OTpUMaHHS HOBUX 3HaHb. C(POPMOBAHO MOZEb YIIPaBIIiHHS
METalaHUMU 00’eKTiB Kibep(isMUHUX CUCTEM Ha OCHOBI 03€p AaHUX Ta rinepkyo6is. Po3pobieHo indpopmaLiiiHy
TEXHOJIOTiI0 6araTOBMMIPHOTO aHali3y METALAHUX, 10 XapaKTepU3YIOThb IEPEDIr MpoLeciB KibepPpisnyHUX cuctem
po3yMHUX MicT. [IpoBenieHo Kacudikaliiio Ta napameTpr3alilo MHOKHHY KaTeropiii Ta aTpubyTiB AJ1s1 ONUCY
IIpolLieciB y MiCbkuX KibepdiznyHux cuctemax. Po3po6sieHo KOHIENTYaJbHy CTPYKTYPY O3€p AAaHUX, 1110 PO3LIMPIOE
ySIBJIEHHSI [TPO Mepetir IpoLeciB IPOEKTYBAHHS, CTBOPEHHSI i 3aIIPOBAIKEHHSI LU(PPOBUX MOCIIYT. Y YETBEPTOMY
po3zini 6ys0 po3po6sieHo iHpOopMaLiTHO-TeXHOJIOTIYHUH Habip 17151 1MPPOBUX IIOCIYT CIIOCTEPEKEHHS Ta
peryJioBaHHS [IOKa3HUKIB SIKOCTi MOBITpsiHOTO cepenoBuilia. Ha ocHOBI Mo iHpopMaliliHO-TeXHOIOTTYHO]
apXiTeKTypu MepeXXeBoi IIJ1aTGOPMHU CYIIPOBOAY 0O'€KTIB KibepPisUyHMX CHCTEM PO3YMHUX MiCT COPMOBAHO
TyMaHHUH KnacTep. Ha 0CHOBI Moziesti 064MCII0BaJIbHOI apXiTEKTYPU MepeXXeBOi 1aTGOpPMU PO3YMHOTO MicTa Ta
MoJeJIi yIIpaBliHHSI METaJaHUMU 00'€KTIiB Kibep(disMYHUX CUCTEM PO3YMHMX MICT 3[1ilICHEHO PO3TrOPTaHHS XMapHOi
iHpacTpyKTypH, 1110 [ajI0 3MOTy BUKOHATH IIPAaKTUYHY anpobdaliio iHpopmMalifiHOi TeXHOJIOrii 6araToBUMipHOTO
aHaJli3y METalaHUX CYIIPOBOly O0'€KTiB Kibep(isM4HMX CUCTEM PO3YMHUX MICT. B IIponjeci MakeTyBaHHS
IIPOTOTHUIIIB UU(PPOBUX NOCJIYT cPOPMOBAHO ABi LisicHi iHpOpMalliiiHi cUCTEMU CYIPOBOAY IIPOLECIB
CIIOCTEPEKEHHS Ta PETYJIIOBAHHS NTOKAa3HUKIB SIKOCTi IIOBITPSIHOTO CEPENOBULIA.

2. The dissertation is devoted to the solution of a scientific and practical task - increasing the degree of
information presentation completeness regarding the processes occurring in urban cyber-physical systems
through the models, methods and information technologies development to support decision-making during the
digital services creation. The introduction substantiates the dissertation topic relevance, indicates the work
connection with scientific directions and scientific research concepts, formulates the purpose and the research
tasks , defines the research object, subject and methods, shows the scientific novelty and the obtained results
practical significance, provides information about the practical use, results approbation and their coverage in
publications. The first chapter describes the basic information and communication technologies set used for the
smart cities projects practical implementation, analyzes the their development key directions, and forms their
classification. The reasons for complicating the processes of creating unique information and technological
structures for smart cities managing cyber-physical systems are singled out. A smart cities functional model has
been formed. Information systems and surveillance and regulation models of smart buildings air quality indicators
have been studied. In the second chapter, for the first time, a model of the network platform information
technology architecture for supporting smart cities cyber-physical systems objects was formed. The information-



technological set structure for the formation of services and applications was formed, which made it possible to
develop a method of forming information-technological sets for digital services and services based on the smart
cities cyber-physical systems and ensured the design, development and deployment processes coordination of
smart services and applications. The cyber-physical systems structure for surveillance and regulating the air
environment of smart buildings and premises has been developed. Based on the analysis of service provision
models by fog computing means, a DaaS structural model was developed for the network level of the information
technology platform supporting smart cities cyber-physical objects, which made it possible to form an NDN
network. In the third chapter, the forming data warehouses model based on data lakes was further developed,
which made it possible to organize effective information storage procedures for cyber-physical urban systems
objects in the conditions of increasing volumes and rapidity of data sets and collections and increasing
requirements for the their storage processes productivity. A data lakes formalized description was developed to
accompany objects of smart cities cyber-physical systems, which made it possible to ensure the obtaining new
knowledge processes flow. A metadata management model of cyber-physical system objects based on data lakes
and hypercubes has been developed. The information technology of multidimensional analysis of metadata
characterizing the smart cities cyber-physical systems processes course has been developed. The classification
and parameterization of a categories and attributes set for the processes description in urban cyber-physical
systems has been carried out. A data lakes conceptual structure has been developed, which expands the design,
creation and implementation understanding of digital services. In the fourth section, an information technology
set was developed for surveillance and regulating air quality indicators digital services. Based on the information
technology architecture model of the network platform for supporting objects of smart cities cyber-physical
systems, a foggy cluster was formed. On the the computing architecture model basis of the smart city network
platform and the metadata management model of smart cities cyber-physical systems objects, the cloud
infrastructure deployment was carried out, which made it possible to carry out a practical test of the information
technology of multidimensional analysis of smart cities cyber-physical systems supporting objects metadata. In the
digital services designing prototypes process, two integrated information systems were formed to support the
processes of surveillance and regulating air quality indicators.
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