O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U002570

Jep>KaBHHH peecTpaniliHui HoMep: 0119U101053

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 14-02-2022

II. Etran BukoHnauus JiP
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PEKYPEHTHOTO aHaJli3y i3 3aCTOCYBaHHSIM iHPOPMaLiiHUX TEXHOJIOTIN
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IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): [IHinpoBCHKMI HaLiOHAbHUIA
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Kopg 3a €IPIIOY: 02066747
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dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:
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V. BimomocrTi npo 3amoBHHKa [IiP
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VI. II>)kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs [IiP

IlincraBa pjist npoBenmeHHs [iP: 43 - snacha ininiaTnBsa (1Ko po60Ta BUKOHYETHCS 3 BIACHOI iHilliaTMBK 3a
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs MaTeMaTUYHUX Mojiesiel (i3YHMX IIPoLeciB MeToAaMy ifeHTudiKallii Ta peKypeHTHOrO aHai3y i3

3aCTOCYBAaHHSM iHQOPMaLiliHUX TEXHOJIOTIN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mathematical Models Research of Physical Processes by Methods of Identification and Recurrent Analysis with the
Use of Information Technologies

Pedepar yKpaiHCBKOIO:

OO6’eKT mOCIiIPKEeHHS — cucTeMU AudepeHiaabHUX PiBHSIHb, PEKyPEHTHI HEMPOHHI Mepesxi Ta cy4yacHi nporpamHi
3acobu 111 MOJIEJIIOBaHHS IMHAMIYHUX ITpoLieciB. MeTa po60oTu - po3pobKa MoJiesiell Ta MeTOAiB ineHTudikanii
(PYHKIIOHAJILHUX 3aJI€KHOCTEN Y IaHUX BEJIMKOTo 06csry. MeToau OOCiIKeHHS — Cy4acHi MeTOAU Teopil
nvdepeHLiaTbHUX PiBHSHD, PEKYPEHTHOTO aHasli3y Ta 00YMCIII0BAIbHOI MaTeMaTUKu. Pe3yabTaT poboTH —
PO3p0o06JIeHi HOBI YMCEJIbHI METOMIY i aJITOPUTMH, SIKi I03BOJISIIOTh PO3B’SI3yBaTH 3aa4i (iHAaHCOBOrO aHai3y.
Po3ryigHyTO OBa METOAYU MOJEJIOBAHHS: METO, 3aCHOBAHUI Ha PEKYPEHTHOMY aHaJli3i i MeTOZ, i3 3aCTOCYBaHHSIM
HEPOHHUX Mepex. [lepimuil MeTol;, MeTo, PEKOHCTPYKLii CUCTeMU 3BUYAliHUX AU(ePEHLialIbHUX PiBHSHB,
BHUKOPHUCTOBYETHCS B TOMY BUIIAIKY, SKIIO LOCHIIHUK Ma€ TiIbKY iH(popmallito o0 MPoLecy Y BUIJIsLi OJHOTO
4acoBOTo psifly ab0 IEKiNbKOX 4acoBUX PsfiB. BiH noTpebye BUSIBJIE€HHS CXOBaHOI iHpopMallii i Hanae MOXJIMBICTb
3HAITHU IapaMETPH, SIKi JO3BOJISIIOTh BUSIBUTH HACTYIIHI aHi: IPOCTIP BKJIAJIEHHS Y4aCOBOrO psay (apaMmeTp m —
po3MipHicTe cuctemu 3]IP), mapameTp 3aTpUMKHU (O — 117151 TOOYOBU aTTPAKTOPY CUCTEMHU L0 PEKOHCTPYIOETHCS).
[TutanHs afeKBaTHOCTI [106YI0BaHOI CUCTEMU Ta iHPOPMALLiI0 3 YaCOBUX PsIZiB TAKOXK MOXKHA PO3TJISIATH 3
BUKOPUCTAaHHSM HEJHITHOrO PEKYPEHTHOrO aHaisy. JIpyruit MeTom, — 1ie METOM, HEMPOHHUX MepexX. HellpoHHa
MepesKa — 1Lie 6i0JIoriYHMil TEPMIH, 110 BU3HAYa€e CUCTEeMY 30MpaHHs, 00po6KY i nepenayi iHdopmalii MO3KOM KUBOi
icroTu. MeTon HEPOHHUX MEPEX J03BOJIsIE KOHCTPYIOBATH i JOCHIIKYBAaTH MOAiesi Oy 1b-sIKUX IIPOLECiB
HAaBKOJIMIIHBOTO CEPEJIOBHUINA Ta POOUTU IIPOTHO3 iX MNOJAJIBIIOI 3MiHM. 3a IOIIOMOT0I0 HEPOMEPEKEBUX
TEXHOJIOTi/l MOKHA BCTAHOBUTHU 4acC Pi3Koi 3MiHM (KPU3HM) HOPMAJIbHOTO (PYHKIIOHYBaHHS 6i0JIOTIYHUX,
€KOHOMIYHMX ab0 COliaJbHUX CUCTEM. L]e M03BoNUTh pO3POOUTH CTPATETIIO 3aM0GITaHHS IIKiIJIMBUM SIBUIIAM, SIKi

MOXXYTb BUHMKHYTH Y 3ralaHuX cucreMmax. HoBusHa po3po0OKu — BCi pe3yJbTaTy OflepsKaHi y 3BiTi € HOBUMU.

Pedepar aHIJIiHCBKOIO:

"The object of research is systems of differential equations, recurrent neural networks and modern software for
modeling dynamic processes. The purpose of the work is to develop models and methods for identifying functional
dependencies in large data. Research methods - modern methods of theory of differential equations, recurrent
analysis and computational mathematics. The results of the work - developed new numerical methods and
algorithms that allow you to solve some problems of financial activities. Two modeling methods are considered:
the method based on recurrent analysis and the method of neural networks. The first method, the method of
reconstructing a system of ordinary differential equations, is used if the researcher has only information about the
process in the form of one time series or several time series. It requires the detection of hidden information and
makes it possible to find parameters that allow you to detect the following data: the space of the time series
(parameter m - the dimension of the ZDR system), the delay parameter (o - to build the attractor of the system
under reconstruction). The adequacy of the constructed system and information from time series can also be
considered using nonlinear recurrent analysis. The second method is the neural network method. Neural network
is a biological term that defines the system of collecting, processing and transmitting information by the brain of a
living being. The method of neural networks allows you to design and study models of any environmental
processes and predict their further change. With the help of neural network technologies it is possible to establish
the time of a sharp change (crisis) of the normal functioning of biological, economic or social systems. This will



allow you to develop a strategy to prevent harmful effects that may occur in these systems. Novelty of
development - all results obtained in the report are new.

Inpekc YIK: 519.6:517, 519.711.3, 19.254:519.248

Koau TemaTHYHHUX PYOpPHK: 27.41.17, 28.17.19
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: HoBi uncesbHi METOAY i aIrOPUTMHU 1Sl PO3B'3KY 33544 aHai3y Ta

IIPOTrHO3yBaHHS (PiHAHCOBOI HisIIbHOCTI

Ha3zpa HTII anrsiiicbKo10: New numerical methods and algorithms for solving problems of analysis and

forecasting of financial activities

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: V naykoBo-mocinHiit po60Ti po3po6sioThCs Ta 3aCTOCOBYIOTHCS JIBA METOY MOJIEIIOBAHHS: METO/I,
3aCHOBaHMI1 HA PEKYPEHTHOMY aHasli3i, i METOZ, i3 3aCTOCYBaHHSAM HEMPOHHUX MepPEX. MeToz, peKOHCTPYKLi
CHCTEMU 3BUYaNHUX JudepeHLiabHUX PiBHSIHb BUKOPUCTOBYETHCS, SIKIIO AOCHITHUK Mae iHopmallito Ipo 00'€KT
IOCHiIKeHHs abo MPOLeC Y BUTJISIi OJHOTO ab0 JEeKijIbKOX YaCOBUX PsiB. I3 3aCTOCYBaHHSIM 3alIpOIIOHOBAHOTO
IiIXomdy BiJHOBJIIIOIOTHCS APaMETPU MAaTEMATUYHOI MOZIEJli 00'€KTY AOCTiAXKEHHS. MeTo, HEIPOHHUX Mepex
I03BOJIsIE€ TTOOYyBaTH HEJIiHIMHI 3a71€XKHOCTI MDK BXiZHMMMU Ta BUXIZHUMU JAHMMH, CIIMPAIOYNCh HA HEIIOBHY,
3allyMJIeHy Ta CIIOTBOPEHY iHPopMaliiio Ipo 00'eKT JOCTiIKeHHS. MeTo, J03BOJIsiE KOHCTPYIOBATH i AOCIiIKyBaTH
MogeJli 6yab-sIKMX MPOLECIB y HABKOJUIIHbOMY CEPELOBUIL Ta 3[1ifICHIOBATYU IIPOTHO3YBAHH iX MOJAJIbIIO] 3MiHM.
3a I0MoMOro HepOMEPEKEBUX TEXHOJIOTIN MOJKHA BCTAHOBUTH 4aC Pi3KOi 3MiHU (KpH3K) HOPMAaJIbHOTO
(dyHKLIOHYBaHHS 6i0JIOT{YHUX, EKOHOMIUYHUX a0 COLja/IbHUX CUCTEM. 3a JOIIOMOT0I0 HEPOMEPEsKEeBOro MiAXomy
PO3B’s3aHO 3afadi KjlacTepusallii JaHuX, 3aa4i IPOrHO3yBaHHS, 3a7ja4i 3HaXOKEHHS ONITUMAJIbHOTO KEPYIOYOro
BIUIMBY Ha cucTeMy. Po3po6JieHi HOBi YiCesbHI METOHY i aITOPUTMH, SIKi O3BOJISIIOTh PO3B'SI3yBaTH 3aayi
¢dinancoBoro aHasizy Ta 3a7a4i IPOrHO3YBaHHSI ITOBEiHKYU 00 €KTIB, cucTeM Ta QiznyHuX npoueciB. Po3pobiaeHo
Bi/I[IOBiIHE TPOrpaMHe 3a6e3e4YeHHS], 3iICHEHO TeCTYBaHHS Ha MOJEJIbHUX 3a/1a4ax, IPOBEJEHO HaJIaIITyBaHHS
[IapaMeTpiB aJITOPUTMIB. Pe3ysIbTaTi 3aCTOCYBaHHS METOAY PEKYPEHTHOIO aHali3y IPEeACTAaBIEHO y BUIJISA]L
rasiepei 3 26 MOJI€JIbHUX CUCTEM 3BUYANMHUX IM(PEPEHLiaNbHUX PiBHSAHD. [IMTaHHS afeKBaTHOCTI I0OYH0BAHOI
MozeJi 06’eKTy abo IPOoLeCy TaKOX PO3IJIANAETHCS 3 BUKOPUCTAaHHSIM METOY HeJliHITHOro peKypeHTHOTO aHali3y.
MeTon HEIPOHHUX MepeXX OyB allpOoOOBaHUI 117151 Nlepe0aueHHs KOJIMBaHHS 1iiH Ha KOIITOBHI METau (30J10TO,

cpi6J10, NaTrHA, nanafiin) Ha cBiToBUx Gipxkax y 2020 poui.

ComnianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 3a6esneuenns npoMucioBoCTi un HaCeIEHHS HOBUM

BUJIOM iHPOPMaLiiHO-KOMYHIKaLiTHUX MTOCITYT
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 01.2021

3akiHYeHHs eTamy: 12.2021
Crno>KkHuBavi NPOAYKILii: dinaHcosa ramyss
IlepcneKTHBHI PHHKH. YkpaiHa

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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