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1. Incepranifina po60Ta IPUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI IPO6IeMU ONITUMI3allii
PO3M0isIeHOro 30epiraHHs Ta JOCTYIy A0 AAHUX Y AUHAMIYHO 3MiHIOBAHOMY MYJIbTUXMAapHOMY CEPELOBUII.
CtpimKe 3pocTaHHs 00CATiB L POBUX JAHUX Ta MOMMPEHHS XMapHUX CEPBICIB 3Mylllye opraHisaliii
BIIPOBAI)KYBATH MYJIbTUXMAPHI CTpATETII 1711 3MEHILIEHHS 3aJI€KHOCTI Bifl OIHOrO MIPOBaiiiepa, o CTBOPIOE HOBI
BUKJIMKM Y BUJISIZ] CKJIAIHOCTI PO3MIll€HHS JAaHUX, HECTA0iIbHOI POAYKTUBHOCTI Ta 3pOCTAI0Y0i ONepaLiiHoi
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KOMIIJIEKCHE OLiHIOBaHH II0KA3HUKIB JOCTYIIHOCTI, 3aTPUMKU, HAZIMHOCTI, IIPOIyCKHOI 3aTHOCTI Ta BapTOCTI
IIJIIXOM CTBOPEHHS BipTyasbHOI JIOTIYHO-€IUHOI cCTeMU 30epiranHs gaHnux. Haykosa HOBU3HA po6OTU MOJIATAE Y
pO3poO61LIi iHHOBALIIHOrO METOY iHTerpallii aropuTMiB HaBYaHHS 3 MiAKPINJIEHHSIM Ta 6araToLiIbOBUX

€BOJIIOLITHMX aJrOPUTMIB 17151 aBTOMaTH3allii Ipolecy BUOOPY NpoBaiiepa, CTBOPEHHI OHTOJIONYHOI MO, 1110



(opmarnizye cknanHi B3a€MO3B'SI3KM MK [TIOKa3HUKaMU €(PeKTUBHOCTI, Ta yIOCKOHAJIEHHI MaTEMAaTUYHOI MOJei
CHACTEMM 4Yepe3 iHTerpallilo CTaTUYHMX Ta TUHAMIYHUX KpUATEPIiB. [0JIOBHUM pe3yIbTaTOM CTajIO0 CTBOPEHHS
dpertMBoOpKy IHTenexTyanbHuit OpkecrpaTop XmapHaux Janux (ICDO), sskuil BUKOPUCTOBY€E METOIY IITYYHOTO
iHTeJIeKTy Ta 6araToLiboBOi ONTHMMI3allii A4J1s1 aIallITUBHOrO PO3IOALNY Ta HAJIiIfHOTO 30€epiraHHs JaHUX.
ExcriepuMeHTasbHi JOCIIIpKeHHS NinTBepanan BUCcoKy edekTuBHicTh: ICDO nocsr 44,1% nokpalineHHs 3arajabHoi
MIPOAYKTUBHOCTI NIOPIBHSHO 3 TPAIULIMTHUMU OJHOXMapHUMU MigxonaMu Ta 14,9% nokpamieHHs IOPiBHSHO 3
aJIbTePHAaTMBHUMU MYJIbTUXMAPHUMU pilleHHsIMU. [IpakTUUHe BIPOBAIKEHHS 3[1iICHEHO B KJIIEHTCBKUX [IPOEKTax
kommasii Tech-5 UG, mo crnenianidyetbcst Ha 06po61ii BeMMKUX 06CATIB JaHUK. Pe3ysibTaTu IpoieMOHCTPYBAJIN
3HIDKEHHS CepeiHiX BUTPAT Ha XMapHY iHPPacTPyKTypy Ha 9% Ta CKOPOUEHHS! 3aTPUMKU JOCTYITY 10 AaHUX Ha
25%. Po3pobsieHi MeTonu TakoX iHTEerpoBaHO B HaByasbHi mporpamu Kadenpu ITT HTYY «KI1I» imeHi Irops
Cikopcbkoro. JlociipKeHHs MiATBepIKYeE, O afaNTUBHICTb € KPUTUYHUM (PAKTOPOM 1151 €(PEKTUBHOTO YIIPABJIiHHS
IAHMMU B JMHAMiYHMX MYJIbTUXMApHUX cepeloBuiax. 3anponoHosanuii niaxig ICDO 3abesnedye cyTTeBi
[IOKpaIlleHHs 32 BCiMa KII0UOBMMU MTOKa3HMKaMU e(EeKTUBHOCTI, BKJII0Ual0Yu NPOSYKTUBHICTb, BAPTICTh,
HaJilHiCTh, 6€31eKy Ta afalTUBHICTb. Po3po6sieHi MeXaHi3MU 103BOJIIIOTh CUCTEMi aBTOMAaTUYHO pearyBaTu Ha
3MiHU B 1a6JI0HAX JOCTYIy IO AAHUX, KOJMBaHHS MPOAYKTUBHOCTI IPOBaiepiB Ta peryasaTOpHi BUMOTH, 1110

CYTTEBO CIIPUS€E PO3BUTKY rajy3i po3noOAiJIEHOTO YIIPaBIiHHS JAHUMMU.

2. The research work addresses the scientific-practical problem of optimizing distributed data storage and access
in dynamically changing multi-cloud environments. The rapid growth of digital data volumes and proliferation of
cloud services forces organizations to implement multi-cloud strategies to reduce dependence on single
providers, creating new challenges in data placement complexity, unstable performance, and increasing
operational complexity. The main research objective is to improve the efficiency of data distribution and storage
through comprehensive evaluation of availability, latency, reliability, throughput, and cost indicators by creating a
virtual logically unified data storage system. The scientific novelty lies in developing an innovative method
integrating reinforcement learning algorithms and multi-objective evolutionary algorithms for automating
provider selection processes, creating an ontological model that formalizes complex relationships between
efficiency indicators, and enhancing the mathematical system model through integration of static and dynamic
criteria. The primary result was creating the Intelligent Cloud Data Orchestrator (ICDO) framework, which uses
artificial intelligence methods and multi-objective optimization for adaptive distribution and reliable data storage.
Experimental studies confirmed high efficiency: ICDO achieved 44.1% improvement in overall performance
compared to traditional single-cloud approaches and 14.9% improvement compared to alternative multi-cloud
solutions. Practical implementation was carried out in client projects of a german cloud consulting company,
specializing in big data processing. Results demonstrated a 9% reduction in average cloud infrastructure costs and
25% reduction in data access latency. The developed methods were also integrated into educational programs at
the ITT Department of NTUU "KPI" named after Igor Sikorsky. The research confirms that adaptability is a critical
factor for effective data management in dynamic multi-cloud environments. The proposed ICDO approach
provides significant improvements across all key performance indicators, including productivity, cost, reliability,
security, and adaptability. The developed mechanisms allow the system to automatically respond to changes in
data access patterns, provider performance fluctuations, and regulatory requirements, significantly contributing to
the development of distributed data management field.
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