Peectpaninina kaptka HIJIKP

Jep>kaBHUMH peecTparniiinuii Homep: 01200104004
Bigkpura

Dara peecrpamnii: 25-09-2020

CraTtyc BUKOHABIS: 17 - TOJIOBHUI BUKOHABELb

1. BarasibHi BigoMmocTi

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BJIaJi1, aKaZleMielo HayK
(ro;10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)

KIIKBK: 2201300

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

7713 - KOLITH AEeP>KOI0JKETY
3aranpHHH 06csr ¢dinaHcyBaHHS (THC. rpH.): 9903.822

Y Tomy 4mcJli o pokax (THC. TpH.):

Pix dinancyBaHHs
2020 1708.522

2021 4295.500

2023 3899.800

2. 3aMOBHHK

Ha3zBa opramnisanii: Harjionansuuit ponpn gocmimkeHs Ykpainu
Kog, €IPIIOY /ITIH: 42734019

Appeca: Bys. bopuca I'pindenka, 1, M. Kuis, 01001, Ykpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380442981622

Tenedon: 380442981622

3. BukoHaBeupb

Hassa oprani3zanii: [HcTUTYT MaTeMaTuky HanjioHanbHOI akagemii Hayk YkpaiHu
Kop, €PIIOY /IITH: 05417207

IlignopsaxoBaHicTs: HallioHanbHA akaieMist HayK YKpaiHu

Appeca: Bys1. TepeueHkiBCbKa, 6yz. 3, M. Kuis, 01601, Ykpaina

Tenedon: 380979654090

Tenedon: 380442346276

E-mail: institute@imath.kiev.ua

WWW: https: //www.imath.kiev.ua



4. CiBBUKOHaBEIlb

5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CkyagHi IMHaMiYHI CMCTeMHM B MPUPOJHMYMX HayKaX: T€Opis, MaTeEMaTUYHE MOZEJIIOBAHHS, YACEJIbHI METOIM Ta 3aCTOCYBAaHHS

[10 IEpEeOBUX TEXHOJIOTIN

Hasga po6oTH (aHrJ1)

Complex dynamical systems in the sciences: theory, mathematical modelling, computing and application to advanced technology

Merta po6oTH (YKp)

OcHOBHa 3arajlbHa M€Ta - OTPMMaHHS HOBUX (QyHIAMEHTAJbHAX MaTEMAaTUYHUX 3HAaHb CTOCOBHO CKJIQIHUX AVUHAMIYHUX CHUCTEM
(eBosmOLIifiHI KpailoBi 337ayi, B T.4. 3 BIJIbHOIO MEXeEI0, CUCTEMU HeJIHINHUX [iHTerpo-]| audepeHiianpHuX piBHIHb, PIBHSIHHS 3
IpOo6OBUMH MOXiAHMMH TOILIO, SKi HE MalOTh €QMHOTO PO3B'A3KY) Ta iX PO3B’SI3KIB LIJIISIXOM CHUHTE3Y Pi3HOrO TUIly (3 TOYKA 30Dy
Iud. piBHSHB, HEJIHIMHOI/aHANMITUYHOI MEXaHiKM i OOYMCIIOBAJIbPHOI MAaTE€MAaTMKM) AHANMITUYHUX I 4YUCEJIbHUX IMiAXOLiB Ta
METO/IiB, PO3BUTOK Ha Wil OCHOBi MaTEMaTUYHOTO MOJEJIIOBAHHS Py aKTyaJbHUX NPO6GJIEM NPUPOJO3HABCTBA, 30KpPEMa, IS
3'ICyBaHHS NPUPOAM HEiHIHUX XBUJIBOBUX MAaCONEPEHOCIB 0OMEXEHOro 00'€eMy PifyHi, MPUPOSHUX Ta IITYYHUX HEHMPOHHUX
MEpEeX, aJeKBAaTHOTO OINMCAHHSI TEXHOJIOTIYHMX IIpOLECiB y 6iopeakropax IO BUPOLIYBaHHIO MpPOTEiHy, B aKyCTUYHUX
JIeBiTaTOpax, OU3aiiHy MOPCBKMX #I aepPOKOCMIUYHMX KOHCTPYKLii. [lepiiol HayKOBOIO LNMI0 € po3pobKa aHaliTUYHHAX Ta
YHCEJNbHUX METO[iB HOCHiIKeHHs CTiMKOCTi, 6ipypKariil po3Bs3KiB, XaoCy, CUHXpOHi3alii, Tomo. ABTOpPM CHiBIpaIIOIOTh i3
NPOBIJHUMM YKPAiHCBKUMM Ta MDKHapogHuMuU rpynamu (¢isukiB, iHxeHepiB, O6iosoriB Ta creujanictiB IT iHgycTpii
(HeitpoMepexxi), sSIKi BUKOPUCTOBYIOTb iX MaTe€MaTU4Hi pe3yJbTaTu IJi11 BIOCKOHAJIEHHS MaTeMaTW4YHUX mozeneil. Tomy apyrowo
HayKOBOIO LIIJUII0 € HOBi METOJM MaT€MaTWYHOTO MOJEJIOBAHHS, 0 6a3yloTbCs Ha MAIIMHHOMY HABYaHHI 3a Majoi KibKOCTI
eKCIIepMMEHTaIbHUX JaHUX. 3asBKa CKJIaJaeThCsl i3 4 B3a€MOIOB'SI3aHUX MiANPOEKTiB, ki MaloTh cBoi crnenudivyHi 1ini, cepen
SIKUX BUJIISIOTHCS (@) AETaJIbHUI ONKC CHUHXPOHI3allii, XaoCy Ta XMMEpPHUX CTPYKTYp Y MepeXax 3B'SI3aHMX OCLUJISTOPIB, ()
nobyzoBa MaTeMaTUYHOI Teopii MacomnepeHocy JlarpaHxka, sika nosicHioe ¢penomeH IlpaHnTis, (B) BapiauiliHuil popmanisam s
IUMHAMIKM IJIaBalOYMX TaHKEPIiB Ta caikiB i3 puboio, (r) ysarajbHEHHs TeOpiil ry06anbHUX OGidypkaliil Ta pO3BSI3HOCTI
€BOJIIOL[INHMX KpaloBUX 3a1iady, (@) CTBOPEHHS €KCIIOHEHIiaJbHO 3061KHUX alrOpUTMIB 3 PO3MapajieslloBaHHSM [Jis PiBHSHb 3

IPOGOBMMU MOXITHUMU Ta HEOOMEXXEHUMH OTIePaTOPHUMHU KoediljieHTaMu.

MeTa po6oTH (aHrJ1)

The main generic purpose is to get a new fundamental mathematical knowledge concerning complex dynamical systems
(evolutionary boundary problems incl. with a free boundary, systems of nonlinear (integro) differential equations, equations with
fractional derivatives, etc., which have not a unique solution) and their solutions by synthesising different (in view of differential
equations, nonlinear/analytical mechanics and computational mathematics) analytical and computational approaches and
methods and, based on that, to develop mathematical modelling of a series of actual problems of the sciences, e.g., for
understanding the mass transport in a limited fluid volume, natural and artificial neural networks, adequate description of
technological processes in bioreactors for the protein production, in acoustical levitators, for designing marine and aerospace
constructions. The first scientific goal is to develop analytical and computational methods for studying stability, bifurcations of
solutions, chaos, synchronization, etc. The authors collaborate with leading Ukrainian and international groups of physicists,
engineers, biologists and specialists of the IT industry (neural networks), who use their mathematical results to improve
mathematical models. Therefore, the second scientific goal is new methods of mathematical modelling based on machine
learning from small data. The proposal is collected from coupled subprojects, which have their own specific goals, e.g., (a)
description of synchronization, chaos and chimera structures, etc. in networks of coupled oscillators, (b) new mathematical
theory of the Lagrangian mean, which clarifies the Prandtl phenomenon, (c) variational formalism for floating tankers and fish
cages, (d) generalised theories of global bifurcations and solvability of evolutionary boundary value problems, (e) exponentially
convergent algorithms (admit the parallelization) for equations with fractional derivatives and unbounded operator coefficients.

IpiopureTHHIl HANPIM HAYKOBO-TeXHIYHOi AistibHOCTi: QyHIaMeHTasbHI HayKOBi JOCIIIKEeHHS 3 HAalBasKJIMBIIIMX IPO6IeM

PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaJIbHO-€KOHOMIYHOT0, CyCHiJIbBHO-TIOJIiTUYHOTO, JIIOJCHKOTO IIOTEHIaTy



CrpaTeriyHHUH NPiOPUTETHUI HANIPSIM iHHOBAIiHHOI OisJIbHOCTI:
Bupg po6otn: 39 - pyHmameHTanpHa
OuikyBaHi pe3ysbTaTi: MeTonu, Teopii, AHaniTUYHI MaTepianu

Tayy3b 3aCTOCYBaHHSI: MaTeMaTHKa

Excnepru

6. ETanu BUKOHaHHS

Homep |ITouaTok | 3akinueHHs | 3BiTHHI AoKymeHT | Ha3Ba eramy

Po3B’s130Kk JBOBUMIipHOI 3aa4i Tiily CpeTeHChKOro i3 ypaxyBaHHSIM
1 10.2020 |12.2020 [TpoMiXKHUH 3BiT HesiHiHOCTI Ta femndysanHs. KosekTuBHa AnHaMika Ta 6ipypkarii y

OCLWJISITOPHUX Mepeskax

ApanTuBHE HeJliHiliHE MOZaIbHE MOJIEJIIOBAaHHS XJIIONIAHHS PiiNHY Y 6aKax.

2 05.2021 |08.2021 [TpoMi>xxHM 3BIT . o . . L

EBosmonifigi KpaoBi 3a7a4i SIK CKJIa[iHI JMHAMIYHI CUCTEMU.

. L ExcrnioHeH1ianbHO 301HI MeTOY AJ1 334a4 3 APOOOBUMMU MOXiTHUMU.

3 09.2021 |12.2021 [TpomiKHUY 3BIiT . o . .

CkagHi JuHAaMiuHI MoZeli 3 afanTaljie€ro.

Po3znisieHHs pyxiB B KpaOBUX 33/1a4aX Y YaCTUHHUX IIOXiJIHUX 3 BiJIbHOIO

[I0BEPXHEI0. MOZEJII0OBAaHHS MEPEX YEPE3 €BOJIIOLIVHI JUHAMIYHI CUCTEMU.
4 05.2023 |11.2023 OcTaToyHUM 3BiT EKcrioHeHIiasbHO 361KHI MeTOu /111 HEOTHOPITHUX 3a/1a4 3 IPOOOBUMU

HOXi,HHI/IMI/I i HEKJIaCUYHUMH MTOYaTKOBUMMU yYMOBaMu. HpOBe,H‘eHHH

MbkHapopHoi koHdepeH1ii (Workshop) 3a pesysipTaTramu IpOEKTY.

7. Ingexc YK remaruuyHux pyopuxk HTI

Kozu temarnunux pyopuk HTI: 27.41, 27.29, 27.31, 27.35, 27.35.21
Inpexc YIK: 519.6, 517.91/.93 , 517.95 , 517.958:52 /59 , 517.958:532.5

8. 3aKJII04Hi BimoMOCTi

KepiBHHK opraHisamii:
Tumoxa Onexkcangp Mukosaitosud (4. ¢.-M. H., akagemik HAHY, crapmmit HayKOBUi CIIiBPOGITHUK)
KepiBHHKH po6OTH:

Tumoxa Onexcanap Mukosanosud (1. ¢.-M. H., akagemik HAH Ykpainn)

BigmoBimanpHui 3a ogaHHI JOKyMeHTIB: Tumoxa Onekcangp Mukosaitosud (Tes.: +38 (066) 249-72-83)

KepiBHHK Bigziny peecTpanii HayKoBoi AisabpHOCTI

Opuenko T.A.
YkpIHTEI




