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Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3abenin Cranicnas IropoBuy

2. Zabielin Stanislav Ihorovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122
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OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucTy: 05-07-2021

CrneniaJbHICTh 3a OCBITOIO: Cucremu IITYYHOTO iHTEJIEKTY

Micue po6oTu 3400yBayva:
Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi creniaai3oBaHoi BYeHOI pagu): 1d 26.002.039

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoo KeHHS: npocrekt [lepemory, 6yx. 37, M. Kuis, 03056, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrekt [Tepemory, 6yx. 37, M. Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.23

Tema guceprauii:
1. Mogei i METOAY IPOTHO3YBaHHS BYJIKAHIYHOI aKTUBHOCTI 3 BUKOPUCTAHHSIM TE€XHOJIOTII IITYYHOTO iHTEJIEKTY

2. Models and methods of forecasting volcanic activity using artificial intelligence technology

Pedepar:

1. 3abenin C.I. Mogesni i MeToiy MPOTHO3yBaHHS BYJIKAHIYHOI aKTUBHOCTI 3 BUKOPUCTAHHSIM TE€XHOJIOTII ITyYHOTO
inTenexty. — Kpamidikaniiina HaykoBa npalsl Ha [ipaBax pykonucy. Jlucepralis Ha 3000yTTsl HAYKOBOTO CTYIIE€HSI
nokropa (inocodii 3a crienianpHicTio 122 “Komm'iorepHi Hayku'. — HalioHasnbHUIN TeXHIYHUN YHiBEpCUTET YKpaiHu
“KuiBcpkuil nostitexHivHUM iHCTUTYT iMeHi Irops Cikopcekoro”, Kuis, 2020. B nuceprauii Bepiue oTpuMaHi Taki
HOBIi HayKOBi pe3ysbTaTu: Briepie po3po6seHo MeTo, ceseKllii iHhpopMaTUBHUX 3MiHHUX, SIKUH BiAPi3HIETHCS TUM
110 BUKOPUCTOBYE PE3yJIbTaTU POOOTH CUCTEMU NIPOTHO3YBAHHS [1J1s iT€PATMBHOTO MOJIIMIIEHHS 3MiHHUX SIKi
BUOMPAIOTHCS. BIOCKOHAIEHO iTepaTUBHUI METO/I 3MEHIIIEHHSI PO3MIPHOCTI Ha OCHOBI MeTozy Isomap skuit
BiIpi3HSIETHCS TUM IO BUKOPHCTOBYE 3BOPOTHIN 3B'S130K 3 I€PEBIPOYHOI CUCTEMOIO, SIKUI J,03BOJISIE LOCSTTU
BUCOKOi iHpOPMaTHUBHOCTI 3MiHHUX. YIOCKOHAJIeHa 3a/1a4a 6araTOKpUTEPiabHOrO BUOOPY, SIKa BifjPi3HSIETCS TUM,

110 [1711 BUOOPY 3MIHHMX BUKOPUCTOBYIOTHCS PiBHI JOBipH, €KCIIEpPTHA OLiHKAa 3HAYMMOCTI, [1JIs MiABUILEHHS



TOYHOCTi Mojiesti. PO3p0o6yieHO HOBUI TEHETUYHUI aJTOPUTM [1J1 T€EHEPYBaHHS aJlbTePHATUB IPU (GOPMYyBaHHi
[IPOTHO3Y, SIKUI BiPi3HSAETHCS Bif] iCHYIOUNX, BUKOPUCTAHHSM CIIelia/IbHOTO MI0JIIHOMA, SIKUH 3B'13y€ BCi BXinHi
3MiHHI Ta 103BOJISIE PO3KPUTHU ITPUXOBaHI B3aEMO3B'SI3KU BCcepeuHi 3MiHHUX. PO3p061eHO HOBUIT METO[I CeseKIlii
iHpopMaLiTHUX 3MIHHUX SIKMI BiIPi3HSETHCS Bifl iCHYIOUMX MOXJIABICTIO €(PEKTUBHO OOPOOJISITH BEJIMKY KiJIbKiCTh
BXiITHUX JAHUX Pi3HOI CYTHOCTI, 3aBSIKM HASBHOCTI IEKiNIbKOX He3aJiesKHUX YacTUH Bindopy. Kimro4yosi ciosa:
HeWpOHi Mepexi, FeHeTUYHUII aJIrOPUTM, BUOip 3MiHHUX, 3MEHIIEHHS PO3MIPHOCTI, HEUiTKi YMcla, ByJIKaHHU,

BYJIKaHi‘{Ha aKTI/IBHiCTb, I[IPOrHO3YyBaHHA.

2. Zabielin S. Models and methods of forecasting volcanic activity using artificial intelligence technology. -
Qualifying scientific work, the manuscript. Thesis for a PhD degree in specialty 122 "Computer Science". - National
Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2020. In the dissertation the
following new scientific results were first received: A method of variable selection was developed for the first time,
characterized in that it uses the results of the forecasting system to iteratively improve the selected variables.
Improved iterative method of reducing the dimension based on the method of Isomap, which differs in that it uses
feedback from the test system, which allows to achieve high informativeness of variables. Improved multi-criteria
selection task, characterized in that the selection of variables uses levels of confidence, expert assessment of
significance, to improve the accuracy of the model. A new genetic algorithm has been developed to generate
alternatives in the formation of a forecast that differs from the existing ones, using a special polynomial that
connects all input variables and allows to reveal hidden relationships within variables. A new method of variable
selection has been developed that differs from the existing ability to efficiently process large amounts of input
variable, due to the presence of several independent criterions of the selection. Keywords: neural networks,
genetic algorithm, variable selection, dimensionality reduction, fuzzy numbers, volcanoes, volcanic activity,
forecasting.
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