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2. The formation and regimes of nanoparticle within the statistical theory

Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa PO3POOJIEHHIO ONITUMAIbHUX TEOPETUYHUX MOJeJIei, IO J03BOJISIOTh
OIMCYBAaTH MOBEJiHKY HAHOYAaCTUHOK Ha MIKPOCKOIIIYHOMY PiBHi 3 ypaxyBaHHSM HEAIUTUBHOCTI BJIACTUBOCTEN Ta
KOJIEKTUBHY I1OBEJIiHKy aHCaM0JIiB HAHOYACTUHOK Yy Ipolieci camoopranisauii. [TopaHi Kisbka cucrem
nudepeHLiaTbHUX PiBHSIHB, 110 LO3BOJISIIOTh CAMOCTIMHO ONMKCYBATHU IIPOLIEC cCaMoopraHisanii ancamoésis
HaHOYaCTUHOK. OOGYMCIIeHi CTallioHApHI 3HaYeHHSI OCHOBHUX ITapaMeTPiB, 1[0 BUBHAYAIOTHCSI PO3B'I3KAMU CUCTEM
IvdepeHLiaTbHUX PiBHSHB. Takox AociimpKeHa fruHamika polecy caMmooprasisaliii HAHO4aCTUHOK; BUBYEHA
CTOXaCTMYHa KapTUHA CaMOOpraHisallii 3a Jornomoromw (pJyKTyalill OCHOBHUX IAPAMETPIiB CUCTEMU; TIOOYAOBaHA
CTaTUCTUYHA KapTHHA NIEPEXOY MK Pi3HMMHU PEKMMaMU PyXy HAHOYACTUHOK; Y PAMKax MiKPOCKOIIYHOTO HiAX0ay
IIOCJIiIKeHi BJAaCTUBOCTI OCHOBHUX ITapaMeTPiB HAHOCUCTEM; poaHasizoBaHa GeHOMEHOJIOTiYHa MOIes b
nepexoly MK NapaMarHiTHUM Ta MarHiTOBIOPSIKOBAaHUM CTaHAaMM HAaHOKJIACTEPHOI CUCTEMU 332 MEXaHI3MOM
($Ha30BOTO Nepexoay Mepuioro poay 3 ypaxyBaHHSM MiKKJIACTEPHOI B3aeMOJii Ta A1ii 30BHIIIHBOTO THCKY; 004YKCIIeH]
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SIKOTO MOXKJIMBUH Iepexis,.

2. The thesis is devoted to the development of optimal theoretical models that allow describing the behavior of
nanoparticles at a microscopic level, taking into account the properties of nonadditivity and the collective behavior
of ensembles of nanoparticles in the process of self-organization. Several systems of differential equations are
presented that allow one to describe independently the process of self-organization of ensembles of nanoparticles.
The stationary values of the basic parameters, determined by solutions of systems of differential equations, are
found. The dynamics of the self-organization of nanoparticles was also studied; the stochastic picture of self-
organization by means of fluctuations of the basic parameters of the system is studied; a statistical picture of the
transition between different regimes of motion of nanoparticles is constructed; in the framework of a microscopic
approach, the properties of the main parameters of nanosystems were investigated; the phenomenological model
of the transition between the paramagnetic and magnetically ordered states of a nanocluster system is analyzed by
the mechanism of the first-order phase transition, taking into account the intercluster interaction and the action
of external pressure; the temperature dependence of the stationary value of the relative magnetization and the
critical value of the pressure at which the transition is possible are found.
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