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Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepedio dinancyBanHs: 7704 - BlacHI KOWITH, KOWITY HigIIPUEMCTB, yCTAaHOB, OpPraHisalii, ¢pisnuHoi 0co61 Ha BUKOHAHHS

ininiaTuBHUX pOGIT

daxTuynmii o6csar dpinancyBaHHs 3a 3BiTHMH etam: 15.000 TucC. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

TeopeTnyHi Mopesi 06'eKTiB M'sIKOi Marepii (rpaHy/JbOBaHMX MaTepiajiB) B 3azayax (PpisMKu Ta TEXHOJIOTiSIX BUKOPUCTAHHS i

3aXVCTy HAaBKOJIMITHBOT'O CEPENOBUIIIA

Ha3sBa po6oTH (aHrJI)

Theoretical modeling of soft matter objects (granular materials) meet the problems of physics and related environmental service
and safety technologies

Pedepar (yxp)

OG6'exT mocyimkeHHs - CKJIajHi, 6araToyaCcTMHKOBI, MiKpO-MeXaHiyHi marepianu y rpaHysiboBaHUX (pasax. MeTa po6GOTH -
po30ynoBa TEOPETUYHUX MOJesel 06'eKTiB M'sIKOI MaTepii, 30kpema rpaHyboBaHUx Martepiais (M), IpugaTHUX 10 ONUCY iXHBOI
MOBEAiHKY y (i3NYHUX IPOIecax Ta TEXHOJOrISXK y TOMY YMCJIi, BUKOPHUCTAHHS i 3aXMCTy HAaBKOJIMIIHBOTO CepenoBuia. MeTon,
IOCJI/IKeHHSI - TeOpeTWYHEe i YuCesJbHEe MOZEJIOBaHHSA, (I3WYHMI eKcreprMeHT(Ha JIabopaTOpHMX 6a3ax OpraHizamin -
napTHepiB).JJ1s1 OAHOBHUMIPHOTO HEOMHOPIJHOTO CHJIOBOTO JIAHLIOXKKY i3 HENiHIMHMMM repleBCbKAMU KOHTAaKTaMU [ETaJbHO
JOCTiIKeHa MyJIbTU-MOJOBA XBWJIbOBA IWHAMIKa Yy BUIJIAHI 3TOPTOK LWJIIHOPUYHUX XBUJIb, a4 TaKOX - PE30HAHCHUX MO[,
MO>KJIMBICTb iCHYBaHHS SIKMX B BU3BHAYEHMX CHCTEMax BCTAHOBJIeHA Brepuie. Anapar teopii Kipksyna-badda ta mogens TBepaux
cep Kapnaxana-Crapsinra-Mascopi, Brepie i epeKTHUBHO BUKOPUCTOBYETHCS IJIs1 3aMKHEHOT'O YHIBEPCAJIbHOTO TEOPETUYHOTO
ONNCY Ta OOIPYHTYBaHHS E€MIIpUYHMX JAHUX, OO KOMIAKTH3alil Ta CTUCIMBOCTI GiHapHOi cyMimi y moBHOMY iHTepBai
3HaYeHb 00'eMHOI (260 MossipHOi) dpakuii. Po3po6ieHa ribpunHa sesiTaniitHo-enekTpodopeTuyHa MOJeb MIKPO-MeXaHiYHOTrO
IpeiidoBOro pyxy y HEOOHOPIZHOMY 30BHIMIHBOMY €JIEKTPUYHOMY IIOJi, Ta PO3POOJIEHI TEOPEeTUYHOi OCHOBU TEXHOJIOTII
BHUCOKOE()EKTUBHOTO TOHKOTO INJIO YMILEHHS 3a0pyJHEHUX MUJIOM IOBEPXOHBb i3 CKIAAHOW Mopdororiew. Pesympratn HIP
BMKODUCTaHi NP HANMCaHHi MOHOrpadiii, cTareil B HAyKOBUX BHUJAHHSIX, MaTepianax JEKUiMHUX KypciB, KBayidikaliliHUX Ta
IUCepTaliiHUX POOIT, a TaKOX BKJIIOYEHI O MpOrpaMm CHIBHUX JOCJIAKEHb i3 opraHisauisimu naptHepamu. [IpoaHasnizoBaHi
YMOBU Ta IapaMeTPy BUKOPUCTAHHS CTabili30BaHOro OKcuny rpadeHa y MiHHMX QPaKLisSx B 3afayvax pafiallilHOi OYMCTKU B

TeXHOJIOTiSIX Jle3aKTUBAllil.
Pedepar (aHrI)

The object of research - complex micro-mechanical many-particle materials in granular phases. The focus of the work is to
develop theoretical models of soft matter objects, in particular, granular materials , their structurisation and physical properties
and also their applications in relevant environmental safety technologies. Research methodology include theoretical and
numerical modeling, physical experiment (on the laboratory bases of organizations-collaborators). For one-dimensional
inhomogeneous power chain with nonlinear Hertzian contacts the multimode wave dynamics in the form of convolutions of
cylindrical waves and resonant modes has been discovered. The Kirkwood-Buff theory and Carnahan-Starling - Mansori model
of solid spheres, has been effectively used(for the first time) for universal theoretical description of empirical data on the
compaction and compressibility of a binary mixture in the full range of values of the volume (or molar) fraction. The hybrid
levitation-electrophoretic model of micro-mechanical drift motion in external inhomogeneous electric field has been proposed
as a theoretical basis of the technology of highly efficient fine-dust evacuation from dust-contaminated surfaces with complex
morphology. The technology of radioactive contamination by use graphen oxide in a foam fractions are investigated The results
of research were used in writing monographs, articles in scientific journals, materials of lecture courses, qualification works and
thesis, and also has been included in joint research programs with partner organizations.

Inpexc YIK: 504.054; 504.064, 538.9:539.215



Kopgu Temarnunux pyopuk HTI: 87.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII1

HasBa npoaykii (ykp): Metonu Ta Teopii aHasi3y m'saKoi marepii
Hassa npoaykuii (anri): Methods and theories of soft matter objects
OuikyBaHi pe3yabTaTH: MeTONU, Teopii

T'anyss 3acrocyBaHHs: Qizuka, Ekosoris

Onuc npoaykuii (yKp): 1711 HesliHiMHOTO JIaHIIIOXKKY i3 ['eplieBCbKUMU KOHTAKTaMU OIMCaHi XapaKTePUCTUKYU PO3CisSHHS
COJIITOHOMOIiOHOTO 30yIKEHHS Ha BXKKOMY 130TOHIYHOMY AedeKTi. OTpuMaHi TEOpeTHYHi aHi, sIKi o6pe y3TroIKyITbCs i3
€KCIIEpUMEHTAJIbHUMU CIIOCTEPEXXEHHIMU. AntapaT Teopii KipkByza-badda y noegHaHHi 3 MozenssMu TUIY TBEPAUX chep
Kapnaxana-Crapsinra-MaHcopi, a TakoX BiflIOBiZTHUMY (PEHOMEHOJIOTIYHUMU JaHUMU, BUKOPUCTAHO 3 METOI0 TEOPETUYHOTO
ONNCY Ta OOIPYHTYBaHHS €MIIPUYHUX JAHUX OO0 KOMIIAKTU3allii 6iHapHOI MiKpO-MeXaHiYHOI CyMillli y IOBHOMY iHTepBali
3Ha4YeHb 00'€eMHOI (UM MOJISIPHOI) PpaKuii.

ConjiaspHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs IPMHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIs

3abe3reyeHHs eKCIIOPTHOrO NOTEHIiay Ta 3aMillleHHIO IMIIOPTY

Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Buposagaskenus HTII: BuposamxeHo

Crpoku BupoBagskenss: 01.201612.2020

Bupo6HuK npoayKuii: Onecbkuil 1ep>KaBHUM €KOJIOTIYHUN YHIBEPCUTET
Cno>KHBayi NpoayKIii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJIKP

7. Bi6sriorpagiyHuii onuc

Gerasymov O.L, Spivak A.Ya. On the wave transmission in a gently perturbed weakly inhomogeneous non-linear force chain //
Yxpaincekuit gizuannii xxypHan. 2020. T. 65, N2 11. C. 1002-1010. ISSN 0372-400X (Edition in Ukrainian);

Gerasymov O.L, Spivak A.Ya. On the wave transmission in a gently perturbed weakly inhomogeneous non-linear force chain //
Ukrainian Journal of Physics. 2020. Vol. 65, No. 11. P. 1008-1016. ISSN 2071-0186 (Edition in English), 2071-0194 (in electronic form)

Gerasymov O.I., Spivak A.Ya. Soliton in a one-dimensional force chain with Hertz contacts // Dopov. Nac. acad. nauk Ukr. 2020.
No.3. P. 36-46. [Ukrainian]; 'epacumoB O.l, CniBak A.fl. CosiTOH B OJHOBUMipHOMY CHJIOBOMY JIQHIIOXKY 3 T€pLiBCbKUMHU
KoHTakTamu // Jlonosizgi HanionanpHOi akagemii Hayk Ykpainn. 2020. N2 3. C. 36-46.

Gerasymov O.I. Structure and photonics of discrete meso-scaled anisotropic systems : Monography / Gerasymov O.L; Odesa
State Environmental University. Odesa: TES, 2018. 242 p.

FepacumoB O.I, CmiBak A.Sl. Oxpemi 3ajavi isuku m'skoi Marepii : MoHorpadis / Opecbk. JepX. ekoisor. yH-T. Ogeca:
Bupasuuyuii gim "TensBetuka”, 2020. 200 c.

I'epacumoB O.I. TexHoJOTi] 3aXUCTy HAaBKOJIMIIHBOTO CEPENOBHUINA : MiAPyYHUK / Omechk. Jepx. ekosor. yH-T. Oneca: TEC, 2019.
268 c.

I'epacumos O.1., AHgpiaHoBa [.C. ®isuka B 3afavax : migpydyHuk / OneceK. AepXK. ekosorid. yH-T. XapkiB: @OII [TaHoB A.M., 2017.
564 ¢

Gerasymov O.L; Environmental safety technologies. Handbook / Odesa State Environmental University. Odessa, Publishing



house "Helvetica", 2020. 220p.

I'epacumoB O.l. TeopeTuyHi OCHOBU TEXHOJIOTIM 3aXMCTy HABKOJIMIIHBOI'O CEPENOBHINA : HaBYaJIbHUK M0Ci6. / OmechbK. Aepx.
exoi1. yH-T. Ogeca: TEC, 2018. 228 c.

I'epacumos O.I., AuzpianoBa I.C., Hacraciok B.A. MeToau TeopeTu4Hoi i MaTeMaTuyHOi Qi3uKM B 3a7jayax yoe3neyeHHs JOBKiJA

HaBy. IOCi6HUK / OfechbK. epK. eKoJor. yH-T. Opeca: BugaBHuuuii nim "TenbBeTuka”, 2020. 160c.

Gerasymov O.I. One exactly solvable model of chemically reactive system on 1D partially filled lattice // BicHux Opecbkoro
Jlep’KaBHOTO €KOJIOTiYHOro yHiBepcuteTty. 2017. N221. C.86-92.

Gerasymov O.I. Entropy analysis for local structure of granular matter // BicHuk OJleCbKOTrO [€pP>KaBHOTO €KOJIOTiYHOTO
yHiBepcurety. 2017. N222. C.102-106.

Gerasymov O., Spivak A., Andrianova I., Sidletska L., Kuryatnikov V., & Kilian A. Micro-mechanical (granular) mixtures for
environmental safety technologies // Proceedings of 9th International Conference on "Innovation and Modern Applied Science
in Environmental Studies" (ICIES'2020), 25-27 December 2020, Kenitra, Morocco. ID: #ICI20KM428 - accepted & will be
published in E3S Web of Conferences (eISSN: 2267-1242).

8. 3BiTHa JOKyMeHTaNis

KinpKicTs cTOpiHOK B 3BiTi: 107
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB

Anppianosa Ipuna CepriiBHa (k.¢b.-M.H., 7011.)

I'epacumos Oser IBaHOBUY (70.(.-M.H., Tpodecop)

Kinban AHnpit MukosiaiioBny

KypsiTHUKOB Biapucnas Bosogumuposud (K.¢p.-M.H., 1011.)
Cigneupka JlrogpMuiaa MuxariniBHa

CniBak AHzpilt SIpociaBoBUY

KepiBHHK opraHi3arrii:
Tyukosenko [0piit CtenaHoBuY (I, reorp. H., mpodecop)
KepiBHUKH poGOTH:

l'epacumos Oser [BaHOBUY

KepiBHUK Bigainy peectpanii HayKoBoi gisibHOCTI

IOpyenko T.A.
VxpIHTEI




