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Homep eramy: 2

HasBa eTamny: [1o6yn0Ba po3po6Ka NPUHIUIIOBO HOBUX MAaTEMAaTUYHUX MOJIEJIEN CKJIaJIHUX HAHOTIOPUCTHUX
CHCTEM 3 YPaxXyBaHHSIM BPAXOBYIOTb (DAKTOPIB BILJIMBY BHYTPIIIHIX i NOBEPXHEBUX (i3UKO-XiMiYHMX YNHHUKIB Ta
MeXaHi3MiB KOMIIETEeTUBHUX BILJIMBIB i a7iiabaTHYHO BKIIIOYEHUX B3aemMoiil. Po3pobka mopenen
6araTornapameTpuyHoOi ineHTudikauii 1151 o6epHeHUx 337424 CKIAJHUX CUCTEM 6araTOKOMIIOHEHTHOI
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTonu Ta BUCOKONPOAYKTUBHI TEXHOJIOTi MaTEMaTUYHOTO MOJIEJIIOBaHHS i PYHKIiOHANBHOI ieHTudiKarii
CKJIQJIHUX 6araTOKOMIIOHEHTHUX CUCTEM i IIpoleciB (HAHOMOPUCTI i HAHOPO3MIPHI CTPYKTYpH, 00'€KTH 6e3MeYHOl

€HEepreTUKU, KOTHITUBHI CUCTEMN)

Ha3zBa po6oTH aHTIJIilICbKOIO:

Methods and high-performance technologies of mathematical modeling and functional identification of complex
multicomponent systems and processes (nanoporous and nanoscale structures, safe energy objects, cognitive
systems)

Pedepat ykpaiHCbKOIO:

Po3po6sieHi HOBi HAYKOEMHI MaTeMaTUYHi MOZEJli CKJIaJlHUX HAHOIIOPUCTUX CUCTEM i HAHOIPOLECIB, 10
IIPOTIKAIOTh Y HUX 3 YPaxyBaHHIM BPaxXxOBYIOTh (PAaKTOPIB BILJIMBY BHYTPIIIHIX i TOBEpXHEBUX Pi3UKO-XiMiYHKX
YMHHMKIB Ta ME€XaHi3MiB KOMIIETUTUBHUX BIJIMBIB i a/1iabaTUYHO BKIIIOYEHUX B3aEMOJIil, €eHepriii akTuBalii Ta
y3arajabHEHMX yMOB Hei30TepMiyHOi piBHOBaru Tuiy JleHrmiopa Ta iH. Po3po6eHa KOMITIOTepHAa MC-MOZEeJb
CUMYJISILi] KIHETMKY KOMIIETUTUBHOI afcopoOLii pi3HOpO3MipHUX HAHOMOPUCTUX YACTUHOK, A€ afcopoLiiiHi 2-D
II7IaCTY HAaHOCTPYKTYp 6aratoeTanHo ¢opMyBaanch Ha OCHOBI KoHUemnuii RSA (random sequential adsorption) y
BUIJISZII MYJIPTUKOMIIO3UTHUX MiKpouapiB cpepuyHUX Ta CPEPONPSIMOKYTHUX HAHOIIOPUCTUX YACTMHOK 3 Pi3HUMU
CIiBiJHOLIEHHSIMU NTIAPAMETPIB (KOHLEHTPALIIMU YaCTMHOK Pi3HUX TUIIIB, CIiBBiHOLEHHSM JliaMeTpiB, JOBXWH Ta
iH.) 07151 GopMyBaHHS HaiMHYX MIAapiB HAHOKATAJI3aTOPiB JOBrOTPUBAJIOl TEXHOJIOTTYHOI eKkcIutyaTanii. Ha mii
OCHOBI [100y[10BaHi MaTPUYHI BUCOKOIIPOIYKTUBHI aJIrOPUTMHU Ta OOUMCIIIOBaJIbHI IPOLIeIypY, [JIs peasizauii
pO3IapanesoBaHHs 00YMCIIeHb JJ1s1 AOCIIIPKyBaHUX MOJEJIEN HAHOIIOPUCTUX i HAHOPO3MIPHUX CUCTEM 3
BUKOPUCTAHHSAM 6araTosiiepHUX KOMITIOTEPHHUX apXiTeKTyp. Po3po6sieHi moei 6araronapameTpuyHoi
inenTudikanii BU3BHaYaJIbHUX NTApaMeTPiB PeXKMUMiB ITOBHOI Ta HEIIOBHOI afcopo1ii 47151 06epHeHUX 3a71ay CKIaTHUX
cucreM 6araTOKOMIIOHEHTHOI KOMIIETUTABHOI iudy3ii ByTrJIeBOIHIB y PiI3HOTUIIHUX QYHKLIOHATIBLHAX CY4aCHUX
HaHOIIOPUCTHUX MaTepianax Ty LeiT ZSM- 5, SIK CKJIalHUX 6araTOKOMIIOHEHTHUX CUCTeMaX 6e3MeqHoi
€HepreTyKY, Ta 3 KOHTPOJIIO BUKUIB B aTMocdepy 00'€KTiB eHepreTHUKY, IepepOOHUX i XapuOBUX BUPOOHUIITB,
TPaHCIIOPTY 3 BUKOPUCTAaHHSM METOIiB TEOPii ONITUMa/IbHOrO KepyBaHHS. [100yoBaHi MBUJIKICHI aITOPUTMHU
ineHTHpikaLii BHyTPIlIHBO KIHETUYHUX [1APAMETPIB 33134 6araTOKOMIIOHEHTHUX KOMIIETETUBHUX OUPYy3ii Ta

azcopO6uii ByryieBOgHIB TPU 3aCTOCYBaHHI CYIIEPKOMITIOTEPIB i XMapHUX OOYUCIIEHD.

Pedepar aHI1iliChKOIO:

New scientific mathematical models of complex nanoporous systems and nanoprocesses occurring in them have
been developed, taking into account the factors of influence of internal and surface physico-chemical factors and
mechanisms of competitive influences and adiabatically included interactions, activation energies and non-
isothermal Langmuir equilibrium. High-speed analytical solutions of competitive non-isothermal adsorption and
desorption systems in nanoporous media using Heaviside’s method are obtained. A computer 2-D MC simulation
model of of competitive adsorption kinetics of different-sized nanoporous spherical and spherorectangular
particles with different parameter ratios are developed. On this basis, matrix high-performance algorithms and
computational procedures were built to implement parallelization of calculations for the studied models of
nanoporous and nanoscale systems using multi-core computer architectures. The models of multi-parameter
identification of complete and incomplete adsorption models of complex systems of multi-component competitive
diffusion of hydrocarbons in modern nanoporous materials of the ZSM-5 zeolite, as multi-component systems of
controlling emissions into the atmosphere are obtained. High-speed identification algorithms of kinetic
parameters of multicomponent competitive adsorption of hydrocarbons using supercomputers and cloud
computing were built. Developed architecture and software implementation of algorithms for identification of



active parameters of complex systems and interface interactions in functional nanoporous and nanosized
materials under the conditions of their application in complex systems of safe and renewable energy, electronics,
control of cleaning of industrial gas emissions and other industries.
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JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeToqy Ta BUCOKONIPOAYKTUBHI TEXHOJIOTI MATEMATUIHOTO MOJIEJIIOBAHHS i

(dyHKUiOHANIBHOI inenTUdiKawii CKIagHMX 6araTOKOMIIOHEHTHUX CUCTEM i [IPOLECiB

Ha3zpa HTII anrsiiicbKo0: Methods and high-performance technologies of mathematical modeling and

functional identification of complex multicomponent systems and processes
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3yabTaTH: Metoau, Teopii, [Iporpamui npoayktu

I‘a.nysb 3aCTOCYBAHHSI: iH)K€HEPHA €KOJIOTis, a[iCOPOLiiHi HAHOTEXHOJIOTII OYMILIEHHS IIOBITPS BiJ| ByrJI€LE€BUX
BUKU/IIB SIK 3HVDKEHHS BIIJIMBY TJI00IIJIBHOTO [TOTEIiHHS; LM(PPOBA AiarHOCTUKA HEBPOJIOTIYHOTO CTaHy JIIOAUHY,;

IIPUKJIAJHA MiKPOEJIEKTOPHiKa: HAHOEJIEMEHTH NIPUJIAJIiB, 110 IPALIOI0Th B iHQPauepPBOHOMY [ialla30Hi
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6eni HoBi ManoBuTpatHi metoau inenrudikauii koediuienTis nudysi y BHyTpilHbO- Ta
MDK4YaCTUHKOBOMY [IPOCTOPAaX HAHOCUCTEM Ha OCHOBI aHAJIITUYHUX PO3BSI3KiB IPSIMUX i CIIPSKEHUX 337aY,
OTPUMaHi SBHi BUpa3u KOMIIOHEHTIB I'pa/lieHTiB QyHKIiOHA/NIB-HEB'SI3KU [J1s1 peasisaliii npouenyp inenTudikarnii
napameTpiB. [I06yn0BaHi afanTUBHI MaTpULi BiIKJINKY KOTHITUBHOI CUCTEMHU Ta aJIFTOPUTMU O0UKCJIEHHS 3HA4Y€Hb
BeKTOPiB BaroBux koedirnienTiB feedback -BrinBiB KOTHITUBHUX CUTHAJIIB, IO BU3HAYAE MapaMeTpH ii CTaHiB. 3
BHMKOPHCTaHHSIM po3po06sieHoi HOBOI MeTozo0J10riil (MOeli, MeTo 1) KBazicTallioHapHUX CTaHiB Ta aKTUBHOI
IVHAMiYHOI TPOBiIHOCTI BiIKPUTHUX HAHOCHUCTEM PO3POOJIEHO CUCTEMY Ha OCHOBI IITYYHOTO iHTEJIEKTY (HAYKOEMHI
MOJIeJli Ta IPOrpaMHi 3ac06M) 17151 BCTAHOBJIEHHSI CTYTIEHIO BiIKJIMKY €JIEKTPOHHUX CUCTEM Ha 30BHIIIHE 30ypEHHS
Ta BCTAHOBJIEHHS eeKTiB Takoi B3aeMoJii Ha po6oTy i peuusiliHi napameTpu 6e3nocepesHbo PYHKIIOHYI0UMX
HAHOIIPUJAZiB CKaHyBaHHS. 30KpeMa, po3pobJieHa METOJ0JI0Tis] MOJEJIIOBAHHS ONMCY€E €KCUTOH-aKyCTUYHY
(POHOHHY B3a€MOZIIO B IIJIOCKUX HAIMiBIPOBiIIHUKOBUX HAHOCUCTEMAX [TPY HEHYJIbOBMX TEMIIEPATYPaX HA OCHOBI
mogeJii epeKTUBHOI MacH [I0 eJIeKTPOHA Ta AipKU 3 ypaxyBaHHSM BHYTPIIIHIX €JIEKTPUYHUX I10JIiB MOJISIpU3aLlii.
Mertonom TemnepaTypHux QyHKLil [')piHa OTpUMaHi aHaliTUYHI pO3B’s13KX PiBHSIHHA JJaliCOHA, 1110 ONUCY€E eKCUTOH-
(oHOHHOI B3aeMmofii. Ha 0CHOBI pO3IJISIHYTHX METOLOJIOTIN MOEI0OBAaHHSI PO3PO6JIEHA apXiTEKTypa Ta peasi3oBaHi
anropuTMU ineHTr@ikauii aKTUBHUX NTAPAMETPIB CKJIAIHUX CUCTEM Ta iHTep(eNCHUX B3aeMOiil B PYHKIIOHATIbHUX
MiKPOIIOPUCTHUX MaTepianax AJjisl KOMILJIEKCHUX CUCTeM 6e3MeYHOi eHepreTUKy, OYMCTKY ra30BUX BUKUIB Ta

HaHOCTPYKTYP, yTUJli3allii BiixoiB Ta nepepoOHOi ranysi, 1iarHOCTUKY i IPUKIaAHOI €JIEKTPOHIKY.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,
Exonomist eHepropecypcis, ITosinmmeHHs SIKOCTi )KATTS Ta 3[J0POB'sl HACEJIEHHS, €(PEKTUBHOCTI 1iaTHOCTUKU Ta

JIIKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHss HTII: okpemi cknamosi po3po6Ku 3HAXOAATHCS B [IPOLIEC] BIIPOBAKEHHS
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2023
3akiHuyeHHs eTamy: 12.2023

Crnio>KHuBavi NPOAYKILii: VCTaHOBU IPOEKTYBAHHS ra30IePEPOGHOTO 06JIAJHAHHS, CUCTEM KAaTali3y Ta OYUCTKY
nosiTps, Jlaboparopii JOCiIKeHHs Ta yCTaHOBY TIPOEKTYBAHHS 6araTOKOMIIOHEHTHUX HAHOPO3MIiPHUX €J1IEMEHTIB

MIPUKJIAAHOI €JIEKTPOHIKY, MeIN4HI yCTaHOBU Ta LIEHTPU UU(PPOBOi MEAULMHU Ta JiarHOCTUKU

IlepcrieKTHBHI PUHKH: PUHKN PO3BUHYTHX KPaiH



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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