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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA JOCIIIKEHHIO BIUIMBY JIOKQJIBHUX (PJIYKTyallill KOHLEHTpallil pearyrodnx
PEYOBMH Ta TPAaHCIOPTHUX BJIACTUBOCTEN PEAreHTiB Ha 3MiHYy 3aKOHIB CKEIJIHIY Y peaKUiiHO-In(y3iiHNX
Ipolecax, a TaKOX BIJINBY HEOJHOPIOHUX BJIACTUBOCTEN KaTasli3aTopa Ha PiBHOBAXXHY MOBEIiIHKY YTBOPEHUX
azcop6baris. [l71s1 OCATHEHHS [10CTaB/IEHOI MeTH 0YJIO PO3B’I3aHO JleKilbKa 3aga4. Crlo4yaTKy JOCiIKEeHO 3MiHY
CKEWJIIHTY TIPU IIEePeX0Ai MiXK AUDY3iiiHO-OOMEXXEHNM Ta PeaklifiHO-00MeKEHUM KOOIIepaTUBHUMU PEKUMaMU y
peakuiitHo-nudy3iiHuX cucteMax. Takuii nepexin aHaji3yeTbCsl LJISIXOM ITOPiBHSHHS YHiBEpCAJIbHOI TOBEIiHKY
OJIHOCOPTHOTO KOaryJsiiiHO-au@y3iliHOro [poLecy 3i CTOXaCTUYHUM CKUJIAaHHSIM Ha BEJIMKMX Yacax Ha
OZJHOBHMMIPHOMY JIAHI[IOXKKY Ta I'paTii Bere. Ha 11eil BUMamok 3a JOMOMOro HabkeHHs 6eH-ABparama-Iaccepa
0yJ10 NOMMPEHO 106pe BUBUEHNUIA 111 OHOBUMIPHUX CUCTEM METO/] IOPO>KHIX iHTepBasiB. 3HANLEHO

JlorapuMivHi IONPABKYU 10 CKEMJIIHI'Y T'YCTHHU YaCTUHOK, a TaKOK PO3Pax0BaHO NepexinHi CKeMmiHrosi QyHKIi Ta



e(eKTUBHI KpUTUYHI T0Ka3HUKU. TaKoXK O6yJI0 PO3IJISIHYTO IBOCOPTHY CUCTEMY PYXOMHUX YACTUHOK-TIACTOK, IO
MOXYTb B3a€MHO aHIrioBaTy ab0 KOAryaoBaTy, y TON Yac K YaCTUHKU-MillleHi MOXYTb aficopOyBaTUCh
YacTMHKaMU-TIaCTKaMU. AHOMaJIbHA Ju(y3is 4aCTMHOK O0UIBOX COPTIB MOJEJIIOETHCS JANIEKOCSDKHUMU CTPUOKaMU
THUIy NOJbOTIB JleBi. CUcTeMa PO3IJIIAEThCS Y JUPY3iHO-0OMEXKEHOMY PEKUMI, IKUI LOCSITAE€ThCS 151
IIPOCTOPOBOI BUMIPHOCTI HMK4€ BEPXHbOI KPUTUYHOL. [IJ151 OCIIII)KEHHS CKEMJIIHI'OBOI [TOBEJIiIHKM BUKOPUCTAHO
METOJI, TEOPETUKO-TI0JIbOBOI pEHOPMaJIi3aliliHOi rpynu. PO3paxoBaHO yHiBepCasbHi TIOKa3HUKU I'YCTUHU Ta
KOopeJuifHoi QyHKIi I'yCTUHA-TYCTVMHA YaCTUHOK-MillleHe! y OIHOIIeT/IeBOMY Hab vbKeHHi. [Tpu 3amiHi
IIPOCTOPOBOI BUMIPHOCTI Ha €(EKTUBHY (3aJIEJKHY Bifli KOHTPOJIIOIOYOTO NapaMeTpy po3mnoginy Jlesi) oTpumani
[TOKa3HUKY MO>KHA IOB'SI3aTU 3 aHAJIONYHUMY BUpa3aMu [Jisl BUIIANKy 3BM4YaiiHoi sudysii. B ogHOBUMIpHOMY
BUIAIKY OTPMMAaHi aHaJIITUYHI Pe3yJIbTaTH 11 TOKA3HUKA 4YaCOBOTO 3araca”Hs I'yCTUHU YaCTUHOK-MilIeHeN
HiaTBepAKeHi METOJOM KOMITIOTEPHOTO €KCIIEpUMEHTY. JI71s OCTiKeHHS! BIJIMBY HEOJHOPiHUX BJIACTUBOCTEN
Karasizaropa Ha piBHOBaXXKHY IIOBE/IiHKY YTBOPEHMX a/1cOpOaTiB, 10 GOPMYIOTHCS B ITPOLECi KaTaTiTUYHO-
aKTUBOBAHMX peakliili 3a7a4y O6yJI0 PO3IJISIHYTO B OGHOBUMIPDHOMY Ta €(EeKTUBHO 6araToBUMipHOMY BUnaakax. [Ipu
LIbOMY CTPYKTYpa KaTaJiTU4YHO] MiAKIaAKK, sIKa 4aCTO HE € TOYHO BU3HAYEHOIO T€OMETPUYHO, PO3TJIsaach sK
MHOXXMHA PyXOMHUX 200 JIOKaJIi30BaHNX BUIAIKOBO PO3IOAiIEHNX KaTaliTUYHUX By3JIiB 2060 3B'SI3KiB MiXK By3JamMu. Y
nepiif 3a51avi JOCTiIKyIOThCSl PIBHOBaKHI BJIACTUBOCTI aficopbaTy, 1m0 GOpMY€EThCS B IIPOLeCi KaTaliTUYHO-
aKTUBOBAHMX peakliil A + B 0 0y IBOCOPTHIN cuCTeMi Ha JIAHLIIOXKKAX i3 KaTaJiTUYHUMU eJIeMEeHTaMU (3B'SI3KM MiX
By3JlaMU -- MOZeJIb | Ta By3nu -- Mmogerns II), mo po3mileHi BUIIaAKOBO 3a CLI€HapieM BifnaneHoro (B piBHOBa3i i3
CHCTEMOIO) Ta 3aMOPOXKEHOTO (JI0KaJi30BaHi) 6e31a1iB. Y BUNIagKy OJHOBUMIPHUX JIAHLIIOXKKIB /1711 060X TUIIIB
KaTaJliTHYHUX €JIEMEHTIB Ta 171 000X TUIIiB O6€371aly 3HalI€HO TOYHi pO3B'I3KU. Y BUIALKYy BifillajleHOro 6e3any
17151 Mmopeneit I ta Il oTpuMaHo TOYHI BUpasu [j1s1 yCepeAHEHO] 3a 6€31aJJloM BEJIMKOI KAHOHIYHOI CTaTUCTUYHO]
CyMH, a OTXKe, IJIs1 TUCKY acOpOaTy Ta HOro TEpMOJIVMHAMIYHUX NOXiNHUX. Y BUNIAKy 3aMOPO>KEHOro 6e3any
po6seMy ycepeqHeHHs jlorapudma BeJIMKoi KaHOHIYHOI CTaTUCTUYHOI CyMU PO3B'I3aHO BoMa Miaxomamu. Y
Ipyrifl 3a51a4i JOCIIiIKyIOTbCSl PIBHOBKHI BJIACTUBOCTI aficopbaTy y Takiil JBOCOPTHIN CUCTEMi Ha ICeBAOrpaTKax
Bere ta Oymimi. B 1iit 3aga4i Mu po3mupoeMo MOZeb 1, e KaTaliTUYHi 3B'S13KM PO3MillleHi BUNIaIKOBO 32
CLieHapieMm BifillajJleHoro 6e3yay Ta BBAKAEMO, 110 YACTUHKU OJIHOTO 1 TOTO X COPTY IIPM 3yCTPivi Ha CyCigHixX
By3JlaX B3a€MOJIOTbh OZHA 3 OJHOIO0. [1J1s1 IBOX TUIIIB [1ICEBAOIPATOK JJIs CHMETPUYHOTO BUINA/IKY 3 PiBHUMU
XiMIYHMMHU NIOTEHI}ja/laM¥ YaCTUHOK 000X COPTIB Ta O4HAKOBOIO B3aEMOJi€I0 YAaCTHHOK OJHOTO I TOTO 3K COPTY
OTPUMAaHO NOBHY (Pa30By Aiarpamy IBOKOMIIOHEHTHOrO agcopbarty. [lokasaHo, mo ¢as3osa fiarpama JOCUTb
CKJIaJIHa Ta CKJIAIA€ThCH 3 AEeKiIbKOX ¢as. bisbin Toro, yepes cBOIO IBOLOJIbHY ITPUPOAY Ha rpatli bete icHYIOTh IBi
IOAATKOBI a3y i3 CTPYKTYpHMM BIOPSIKYBaHHIM, HaTOMICTb Ha rparui Oymimi Taki ¢asu BigcyTHi yepes 6isblu
CUJIbHI QpycTpaliliHi e(eKTy.

2. The thesis is devoted to the study of the influence of local fluctuations in the reactant concentration and
reactant transport properties on the change in scaling laws in reaction-diffusion processes, as well as the
influence of heterogeneous properties of the catalyst on the equilibrium behavior of the formed adsorbates.
Achieving the set goal, several problems were solved. First, the change in scaling at the crossover between
diffusion-limited and reaction-limited cooperative regimes in reaction-diffusion systems was investigated. Such a
crossover is analyzed by comparing the universal behavior of a single-species coagulation-diffusion process with
stochastic reset at large times on a one-dimensional chain and a Bethe lattice. For this case, the well-studied
empty-interval method for one-dimensional systems was extended using the ben-Avraham-Glasser
approximation. Logarithmic corrections to the scaling of the particle-density were found, as well as the crossover
scaling functions and the effective critical exponents were calculated. A two-species system of mobile trap-
particles that can mutually annihilate or coagulate, while target-particles can be adsorbed by traps was also
considered. Anomalous diffusion of particles of both species is modeled by long-range jumps of Lévy flights type.
The system is considered in the diffusion-limited regime, which is achieved for the space dimension below the
upper critical one. The field-theoretic renormalization group method was used to study the scaling behavior of
such a two-species system. Universal exponents for the density and the density-density correlation function of
target-particles in the one-loop approximation were calculated. When replacing the space dimension with an



effective one (that depend on the control parameter of the Lévy distribution), the obtained exponents can be
related to similar expressions for the case of the ordinary diffusion. In the one-dimensional case, the obtained
analytical results for the density decay exponent of target-particles are confirmed by the numerical simulations.
To study the influence of catalyst heterogeneous properties on the equilibrium behavior of the adsorbates formed
in the process of catalytically activated reactions, the problem was considered in one-dimensional and effectively
high-dimensional cases. At the same time, the structure of the catalytic substrate, which is often not precisely
defined geometrically, was considered as a set of mobile or localized randomly distributed catalytic sites or bonds
between sites. In the first problem, the equilibrium properties of the adsorbate formed in the process of
catalytically activated reactions A + B o o in a two-species system on chains with catalytic elements (bonds between
sites -- model I and sites -- model II), placed randomly according to the annealed disorder scenario (in equilibrium
with the system) and quenched one (localized) are investigated. In the case of one-dimensional chains, exact
solutions were found for both types of catalytic elements and for both types of disorder. In the case of annealed
disorder for models I and II, exact expressions for the disorder-averaged grand canonical partition function and,
therefore, for the adsorbate pressure and its thermodynamic derivatives were obtained. In the case of quenched
disorder, the problem of averaging the logarithm of a grand canonical partition function is solved by two
approaches. In the second problem, the equilibrium properties of the adsorbate in such a two-species system on
Bethe and Hushimi pseudolattices are investigated. In this problem, we extend model I, where the catalytic bonds
are placed randomly according to the annealed disorder scenario and consider that the same species may interact
with each other when they meet at neighboring sites. For two types of pseudolattices, for the symmetric case with
equal chemical potentials of both species and the same interaction of the same species, a full phase diagram of the
two-component adsorbate was obtained. It is shown that the phase diagram is quite complex and consists of
several phases. Moreover, due to its bipartite nature, two additional phases with structural ordering exist on the
Bethe lattice, whereas on the Hushimi lattice, such phases are absent due to stronger frustration effects.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
ITiZCyMKH JOCIiI>KEHHS:

Iyo6sikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. lynka Makcum JleoHigoBuy

2. Dudka Maxym L.
KBasidikanis: 1. ¢.-m. n., 01.04.02

InenTudikarop ORCID ID: He 3acrocosyetses



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TITactyxoB Bonogumup CrenaHoBuY

2. Pastukhov Volodymyr S.

KBasigikanis: k. ¢.-m. 1., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cranucnascbekuil Onekcannp OseKCaHIpOBUY

2. Stanislavsky Oleksander O

KBasidikamis: 1. ¢.-m. n., 01.04.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. fep>xxko Ozner Bosmogumuposny

2. Derzhko Oleh V.

KBasigikanis: . ¢.-m. u., 01.04.02
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. IrnaTiok Bacuinps BacuiboBuy

2. Ignatyuk Vasyl V.

KBasigikamis: k. ¢.-m. 1., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

Mpurnon Irop Muponosuy

Mpurson Irop MupoHosuy



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




