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1. Inceprauis npucBsYeHa NpobseMi TEpMOJMHAMIKYM IOBEPXHEBUX SBUIL, Ta (PparMeHTalii iAepHUX PiIUH,
30Kp€Ma, BUBYEHHIO 0COOIMBOCTEN BUKPUBJIEHUX MiXK(pa3HUX TOBEPXOHbD B JI€pHill MaTepii, a TaKOX 00y 10Bi
Mogesnei pparMeHTallii siiep y 3iTKHEHHSIX, 110 BpaXx0OBYIOTh 3MiHU B Koe(illieHTi IOBEPXHEBOIO HATsTy
BUKPUBJIEHUX [IOBEPXOHb. MeTOJaMM PiBHOBAXHOI Ta HEPIBHOBAXKHOI CTAaTUCTUYHOI TEPMOJMHAMIKU PO3pO06JIEHO
HOBUM NiJIXiz Ha OCHOBI popmanismy ['i66ca-TonmeHa 1715 BU3HaY€HHSI BHECKY KPDUBU3HU [TOBEPXHi B KoeiljieHT
[IOBEPXHEBOTO HAaTATY SIAEPHOI MaTepil 3 piBHSIHHSIM CTaHy Ha OCHOBI QyHKIioHaNMy eHeprii Ckipma. BusHaueHo
3B'S130K 00'eMHUX Ta I0BEPXHEBUX BJIACTUBOCTEN s1epHOi MaTepii. BuBUeHO TeMIiepaTypHy 3aJ€XXHICTb O-TIOIPABKU
TosMeHa B sepHil marepii. JJoCiI>KeHO MOKIIUBICTb pearisallii OCHOBHUX TUIIIB LIJISIXiB €BOJIIOLLII CUCTEMH, SIKA
YTBOPIOETLCA B peaKLiax MyabTUparmeHTauii sigep, Ha pa3osiil giarpami sspepHoi Martepii B mtomuHi P-V.

BusnaueHo Haiibiyb HMOBIPHI THUIIK TPA€EKTOPIi. 3allpONIOHOBAHO MOZEJIb iHlyKOBAaHOI IIPOTOHOM



MyabTUdPparMeHTallii sxep, sika BKI0Yae B ce6e €BOJIOLiI0 BHYTPILIHBOI YaCTUHU CUCTEMU 110 OAHODA3HI
TpaeKTopii Ta «MexaHiyHe» pyHHYBaHHS «XOJIOHOI» [IPUIIOBEPXHEBOI 000JIOHKHU. JJOCTIiIKEHO MOXKIINBICTh
3aCTOCYBAHHS iJpOAMHAMIUYHOrO MiX0y /J1s1 ONKCY JI0O0BUX 3iTKHEHb Ba’KKUX iOHIB [1pY CepeliHiX eHeprisX.
P03p061I€HO TEOPETUYHY MOJIE]Ib, SIKA BKJIIOYA€E B ceO€ JIiHIHY 4aCTHHY, HEJIiHIHY YaCTHUHY 3 YAADHUMU XBUJISIMU
ta GpopmyBaHHS npedparMeHTiB BHACIIIIOK rifpoanHamivyHoi HecTiiikocTi Penes-TlnaTo i mo3Bosisie oTpumaTu
aHaJIiTU4HI PO3B’SI3KM Ha KOKHOMY eTalli peakiiii. BuBueHO BIJIMB KPUBU3HU [1IOBEPXHi HA AUHAMIKY CUCTEMHU.
Po3paxoBaHi 3Ha4Y€HHS MaKCUMAaJIbHOI I'YCTUHYU B CUCTEMI, XapaKTEPHOT'0 4acy peaxliii Ta KiJIbKOCTi (PparMeHTiB, 0
YTBOPIOTbCS. 3alIpONIOHOBAHO MOIMPiKallilo KOPOTKOAII0YOro MOTEHLiay SIAPO-SIePHOI B3a€MOJIil «IIPOKCIMITi»,
1110 [103BOJISIE BPaxOBYBAaTU 3MiHY Koe(illieHTy TOBEPXHEBOr0 HATATY 3i 3MiHOIO KPUBU3HU [1OBEPXHIi IIPU BUBYEHHI
peaxliil 3nuTTs nedopMoBaHUX s1ep. BusHaueHo BeJIMYMHY 3MiHM BUCOTH i I10JI0>KEHHSI IOTEHIja/IbHUX 6ap'epiB
17151 MOZIEJIBHUX cUCTeM. [IpefcTaBIeHo Pe3yIbTaTy 3 BiATIOBiIHUM TEOPETUYHUM aHAJIi30M KOMII'IOTEPHOTO
MOJIEJIIOBaHHS METOJIOM MOJIEKYJIIPHOI AVHAMIK/ BIUIMBY OIIPOMiHEHHS 0-4aCTMHKaMU Ha TEPMOJVHAMIYHI Ta
CTPYKTYPHI BJIaCTUBOCT] piAMHHUX cucTeM. JoCiIpKeHO MOXJIMBUI BIJIUB ONIPOMiHEHHS (Halpukiaz,
OIPOMiHEHHSI ITy4KaMU BaXXKUX iOHIB, 110 CYIIPOBOJKY€EThCS YTBOPEHHSIM BTOPUHHUX JI)KepeJl BHACIIILOK
(parmeHTalii s1€ep) Ha IBUIIA IEPEHOCY B MEIUKO-0i0JIOTIUHUX PIIUHHUX CUCTEMaX. 3aIIPOTIOHOBAHO MiAXif, 1is
BM3HAYEHHS 3B'SI3KY 3MiH BeJIMUYMHU TUPY3ifHOrO IOTOKY B 0OMEKEHUX CUCTeMax 3i 3MiHaMu TepMOAVHAMIYHUX

BJIACTUBOCTEN HEPIBHOBAKHOI PIAMHHOI CUCTEMH B CTALIiIOHAPHOMY CTaHi Iif] OTIPOMiHEHHSIM.

2. This scientific work addresses the problem of the thermodynamics of interfaces and fragmentation of the
nuclear matter. Thermodynamic properties of the curved interfaces are studied in details. Theoretical models of
the fragmentation phenomena that account for the addends in the surface tension coefficient connected with the
surface curvature are developed. The methods of the equilibrium and non-equilibrium statistical thermodynamics
are used to develop the novel thermodynamic approach based on the Gibbs-Tolman formalism that allows for
evaluating the curvature correction to the surface tension coefficient in the nuclear matter in case of the Skyrme
type energy density functional. Based on the properties of the equation of state of nuclear matter the link of the
bulk and surface properties is shown. Within the introduced model the dependence of the curvature correction to
the surface tension coefficient on temperature is found. It is shown that the qualitative behavior in a wide
temperature range is similar to that of the ordinary liquids. The possibility to use the curvature correction term to
the surface tension as a criterion for the efficiency of the Skyrme interaction in describing surface properties is
studied. It is shown that not all the existing parametrizations are capable to describe adequately the interphase
interfaces in nuclear matter. The known thermodynamic relations for ordinary liquids are used for the nuclear-
system formed in the proton-induced multifragmentation phenomena in order to analyze its possible evolution
pathways in the P-V plane. A number of decay channels suggesting the most appropriate qualitative picture are
proposed. The analysis of the quantitative characteristics of the reaction channel that involves the “mechanical”
breakdown of the “cold shell” due to the increased pressure in the inner part of the system suggests that on the
macroscopic level it meets the necessary conditions for describing the proton-induced multifragmentation
phenomena. The possibility to apply the hydrodynamic description for the description of the heavy ion collisions at
intermediate energies. Self-consistent theoretical model of the collisions introduced. The model suggests that one
can define four distinct stages of the collision. Among them are the violent stage at the beginning of the process
when the highly compressed zone is formed and the second stage that is characterized by the lateral jetting and
lasts till the shockwave from collision plane reach the boundary of the nuclei. At the later times the system comes
to the third stage that corresponds to the expansion process that is finally changes to the last stage when
Rayleigh-Plateau instability is observed and the fragmentation takes place due to the Coulomb forces. It is shown
that the final topology of the system is fully defined during the first two stages of the collision. Modification of the
model is suggested to include the curvature correction to the surface tension coefficient. Modification of the
proximity nucleus-nucleus potential is suggested that accounts for the curvature correction to the surface tension
coefficient. The effect of the surface curvature on the orientation effects in the fusion reactions of the deformed
nuclei is studied. It is shown that in case of the deformed nuclei suggested correction gives a non-negligible
contribution to the fusion barriers heights and positions depending on the mutual orientation of the nuclei.



Theoretical model of the facilitated diffusion in the membrane systems allowing prediction of the influence of the
biological tissues irradiation by heavy ion and proton beams on the diffusive flow is suggested. The changes in the
structure and thermodynamic properties of water under the irradiation by the o-particles are studied in the
molecular dynamic simulations. To interpret the obtained numerical results the theoretical model based on the
fundamental Bogolyubov chain of equations is adapted and the “effective temperature” of the system is calculated.
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