O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U001872

Jlep>KaBHHH peecTpaliliHui HoMep: 0121U109086

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 31-01-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: TexHosorii po3po6Ku MporpaMHOro 3aéesrnedeHHs 1Jist Iatopm ekocrucTeM [HTepHETY pedeil i

XMapHUX CEPBICIiB
IToyaTok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYyBaHHSI IOPUAUYHOI 0cooH (ado ITIB ¢izuyuHOi 0c00H): HauionanbHwuit

aepoKOCMIiYHUM yHiBepcUTET iM. M. €. JKyKoBcbKOro "XapKiBCbKUM aBialliiHUMI iIHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHSI: Bys. Ukanosa, 6y 17, M. XapkiB, XapKiBCbKuii p-H., XapkiBcbka 0671, 61070, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573151131, 380573151056

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢izumuroi 0co6H): HanionansHwuii

aepoOKOCMIiYHUM yHiBepcUTeT iM. M. €. JKyKoBcbKoro "XapKiBCbKUH aBialliiHUI iIHCTUTYT"

Kog, 3a €EIIPTIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 6y/. 17, M. Xapkis, XapKiBcbKuii p-H., XapkiBcbka 0671, 61070, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380573151131, 380573151056

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7706 - 6e3nyaTHO (AOroBip MPO HAYKOBO-TEXHiYHE CIiBPOOITHHIITBO, TOIL0)



VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHosorii po3po6Ky IporpamMHoOro 3abesneyeHHs 115 11aTdopm ekocrucTeM IHTEepHETY pedel i XMapHUX CEepBicCiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Software development technologies for Internet of Things ecosystems platforms and cloud services

PedepaT ykpaiHCbKOIO:

3BiT micTuth 349 cTOpiHOK, 98 prCyHKiB, 19 TabnuLb, 348 mxepesn. PyHmameHTanpHa Npobaema, Ha BUPIleHHS sIKOi
crupsimoBano HIIP, nmosisirae y Tomy, 110 MOpsif, i3 iepesBaramu, 1o HaJATh TEXHOJIOTI [HTepHeTy pevyen, O4eBUIHA
HEMMHYYiCTb [I0/IQJILLIOTO MIOLIMPEHHS Ta BUOYXOBOIO POCTY €KOCUCTEM [HTepHeTY peueil, 1110 00yMOBIIIOE
HEOOXIiJIHICTb NOCJIIIPKEHHS TAKUX CUCTEM 3 TOUKM 30y a[IallTOBAHOI €EKOCUMCTEMHOI Teopii eBoJIoLi, 30Kpema 1j1s
3aro6iraHHs BUKJIMKaM 11 3arpo3am, 10 HeCYTb Lii TEXHOJIOTi B YMOBaX BifJICYTHOCTI 3araJibHONPUIHATOI HAYKOBO
0OIpPyHTOBaHOI MeTOL0JIOTi] Ta iHCTpyMeHTapio. O6 €KTOM JOCIIiIKEHHS € IIPOoLiecy iHTerpaliii sk OKpeMux 00’eKTiB
InTEpHETY pedelt, Tak i KOHCOoJligauii iXHiX CIiJIbHOT y MyJIbTUMEZITHOMY IIPOCTOPI, Ha OCHOBI CEPBiC-OPi€HTOBAHO]
TEXHOJIOTii, Ta B paMKax napagurmu ekocucrtem I13. MeTa gocsifkeHs nossrae B po3pooiii HAyKOBO-MeTOIUYHOTO
amapary /1 no6ygoB1 IIPOrpaMHOTo 3a6e3Me4YeHHs I1aT(GOopM eKOCUCTEM O0'€KTIB B KOHLIENLii IHTepHeTy peyei,
110 HaJACTh 3MOTy peasisalii IpoLeciB MOHITOPUHTY Ta IPOTHO3YBAHHS MOJAJIBIIOrO PO3BUTKY €KOCUCTEM
InTepHeTy peueil i1 GOpMyBaHHS PEKOMEH AL OO0 3MiHU [TOBEJIiHKA OCHOBHUX aKTOPiB €KOCUCTEMU SIK YACTUHU
0aKaHMX €BOJIIOLINHNX 3MiH. Pe3ysIbTaTi IPOBEAEHUX AOCIIIPKEHD MOJISATal0Th Y TAKOMY: PO3MIMUPEHHS METOL0JIOTI]
Model checking mnsixom 3anisiHHs B poueci Bepudikauii [13 mynpTuinBapianTis; GopMyBaHHS KOHIEMLL]
BUKOpHUCTaHHs TexHoulorii Blockchain g1 3a6e3neuenHs 6e3neku B3aeMogii 06’ekTiB 0T K YaCTHHY IOBHOTO
JIoricTUYHOTO JIaHLora 06po6senHs iHpopmarnii. [IpukIagHa YacTUHA AOCHIIKEHb MOB'I3aHa i3 yIOCKOHATIEHHAM
npoueciB B3aeMogii 06’ekTiB 0T sik 106yTOBOrO ((PyHKILiOHAIbHI NiJCUCTEMHU 00’€KTIB TUIy «PO3yMHIIT OYIUHOK),
TakK i IPOMHUCJIOBOTO CErMeHTiB (BiOpaLiiiHa JiarHOCTHKa BUPOOHUYOr0 YCTaTKyBaHHS), @ TAKOXX BUKOPUCTaHHSIM
texHoJiorii 10T y BignoBigHUX Kibepi3nuHNUX CUCTEMAX IIPU peasisaliii CylyTHUKOBOIO MOHITOPUHTY, Ta Y

npouecax 1udposizanii ocBiTHBOI chepu. IIpoBeneHo anpobariiio pe3yabTaTiB OCTiIKEHHS.

Pedepar aHIJIiHCBKOIO:

The report contains 349 pages, 98 figures, 19 tables, and 348 sources. The fundamental problem addressed by the
research is that, along with the advantages provided by Internet of Things technologies, the further spread and
explosive growth of Internet of Things ecosystems is evident, which necessitates the study of such systems from
the point of view of an adapted ecosystem theory of evolution, in particular to prevent challenges and threats
posed by these technologies in the absence of generally accepted scientifically based methodology and tools. The
object of research is the processes of integration of both individual objects of the Internet of Things and the
consolidation of their communities in the multimedia space, based on service-oriented technology, and within the
paradigm of software ecosystems. The purpose of the research is to develop a scientific and methodological
apparatus for building software platforms for object ecosystems in the concept of the Internet of Things, which
will enable the implementation of processes of monitoring and forecasting the further development of the
ecosystems of the Internet of Things and the formation of recommendations for changing the behavior of the main
actors of the ecosystem as part of the desired evolutionary changes. The results of the conducted research are as
follows: expansion of the Model checking methodology by using multi-invariants in the software verification
process; formation of the concept of using Blockchain technology to ensure the safety of the interaction of IoT
objects as part of a complete logistics chain of information processing. The applied part of the research is related
to the improvement of the interaction processes of IoT objects of both household (functional subsystems of
objects of the "Smart House" type) and industrial segments (vibration diagnostics of production equipment), as well
as the use of IoT technology in the relevant cyber-physical systems at implementation of satellite monit
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HaykoBO-METOMYHMIA aniapart s o6y{0BU IIPOrPAMHOTO 3a6€3IeY€eHHs

1aTGopM eKOCUCTEM OO'€KTIB B KOHILIEMLii [HTepHeTy pedeit

Hazpa HTII anri#icbKo10: Scientific and methodological apparatus for building software platforms of object

ecosystems in the concept of the Internet of Things

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi Pe3yabTaTH: TexunoJiorii, Meroau, Teopii, MeToan4YHi JOKyMEHTH

l'asy3s 3acTOCyBaHHS: J62 IHpopMmallist Ta TeseKoMyHiKarii / KoMIT'IoTepHe nporpamyBaHHsl, KOHCYJIbTyBaHHS

Ta MOB'SI3aHa 3 HUMMU JislJIbHICTh
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: HaykoBo-metonuynmii anapar jijis no6yj0Bu IPOrpaMHOro 3ab6e3nedeHHs miathopm eKOCUCTEM
00’eKTiB B KOHLeMNLii [HTepHETY peveil HaacTh 3MOTY peastisallii IpoleciB MOHITOPUHTY Ta TPOTHO3YBaHHS
[I0/1QJIBIIOTO PO3BUTKY €KOocUCTeM IHTepHeTy peueil it GopMyBaHHS peKOMEeHIallil 111010 3MiHU MOBEJiHKU

OCHOBHUX aKTOpiB €KOCHCTEMU K YaCTUHU OaKaHUX eBOJIIOILifIHI/IX 3MiH.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Minpumenns aBromaTusaiiii BUpo6HUYMX POLIECB,

3abe3neyeHHs IPOMUCIJIOBOCTI UM HACEJIEHHSI HOBUM BUIOM iHPOpMaLiliHO-KOMYHIKaIiITHUX [TOCIYT
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2021
3akiHYyeHHs eTamy: 12.2023
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
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TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
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OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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