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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Teopis (pazoBux nepeTBOPeHb, KIHETMYHUX i AUQY3iIHUX SIBULL B KOHIEHCOBAaHUX CEPEIOBUILAX

Ha3sBa po6oTH aHIJIilICbKOIO:

A theory of phase transformations, kinetic and diffusion phenomena in condensed media

PedepaT ykpaiHCbKOIO:

ByJsio BUsIBJIEHO, 10 IpO6OBUI OPOYHIBCBKUH PYX, TayCiBCbKUII HEMAPKiBCbKUI CaMOIIOAIOHUI NIpoLec 3i
CTallijOHAPHUMHU JOBroKOpPEJIbOBAaHUMU NPUPOCTAMU, BUKJIMKAE aHOMaJIbHY Ouy3iliHy MTOBEiHKY Y BEJIMKIN
pizHOMaHiTHOCTI QiznyHuX cucteMm. KopensuiiiHi Ta nudysiiiHi BaCTUBOCTI LIbOrO BUIIAJKOBOT'O PYXY [1OBHICTIO
XapaKTEPU3YIOThCS Or0 iHAEKCOM CaMOIOAi6HOCTI a60 oka3HUKOM XepcTa. OfHaK HelloAaBHi €KCIIEPUMEHTH 3
BiICTEXEHHS OKPEMUX YACTUHOK Y 6i0JIOTIYHMX KIIITHHAX BUSBUJIM Iy’Ke CKJIaTHi BUIIA aHOMaJbHOI nudysii, saKi
He MO>XHA BiTHECTU J0 KJIaCcy CaMOIIOIiOHMX BUIIAIKOBUX IIPOLeCiB. BuBUaeThCs npoliec, sikuii 36epirae
BJIACTMBOCTI IpOO0OBOr0 OGPOYHIBCHKOI'O PyXy Ha PiBHI ofjHi€l TpaekTopii; ogHaK iHAekc XepcTa BUNaiKOBO
3MIHIOETBCS BiJl TPAEKTOPIi 0 TpaekTopii. HajaeTbcs 3arajibHa MaTeMaTU4Ha CTPYKTYPa [J1s1 aHAJIITUYHOTO,
YUCJIOBOTO Ta CTATUCTUYHOIO aHaJIi3y ApO60BOro 6POyHIBCHKOTO PyXy 3 BUIIAAKOBUM IIOKAa3HUKOM XepcTa. SIBHi
dopmynu g5t GyHKUIT WinbHOCTI HMOBIPHOCTI, CEpeHbOKBAPATUYHOrO 3MillleHHs Ta (PYHKIIii aBTOKOBapiaLii
IIPUPOCTiB MIPE/ICTaBJIeHi 171 TPhOX 3arajlbHUX PO3IOJiiB eKCIIOHEHTU XEPCTa, a CAME IBOTOYKOBOTO,
piBHOMIipHOTrO Ta 6eTa-po3noainy. [IpoBeseHo MOJIEKyISIPHO-IUHAMIYHE MOZEIIOBAHHS MapPTEHCUTHUX
IIepeTBOPEeHb B yHopsAKoBaHuX criiaBax NibAl3 ta Ni7AlS B 3ayeskHOCTI Bif, 103U pafialiliHMX OUKoAKeHb. PiBeHb
KOMITIO3ULIilIHOTO HEBIOPSAKYBaHHS [IOB'SI3aHUI 13 pajiialiiliHo0 03010 Koe(illieHTOM 3aMillleHHs1, TOOTO
BiZJHOCHOIO 4aCTKOIO [1ePECTAaHOBOK aTOMIB y By3Jjiax Kpuctany. Kommnoauliiifine rnepemMiniyBaHHs pPa3oM i3
reHepatieto nap OpeHkesis € BKJIMBUMU XapaKTepUCTUKAMU PafialiiiiHUX MOLKOIKEHb YIIOPSAKOBAHUX CILIABIB.
[TokaszaHo, 110 306i7bII€HHS PiBHS HEBIIOPSAKYBaHHS CIIpUsie BUCOKOTeMIlepaTypHii aycteniTHiN OLIK daszi.
Temneparypa MapTEHCUTHOIO IIepexoly 3MEHIyeTbCs Ha BesinuuHy 1o 300 °C. [ocminkeHHs: chOKyCOBaHO Ha
JIOKaJIbHVX KOMIIO3ULIIHMX [IEPECTAaHOBKAX, 1110 CIIOCTEPIraloThCA IIPU €JIEKTPOHHOMY OIPOMiHEHHI. OYiKyeThbCH,

110 OIIPOMiHEHHS BUCOKOEHEePreTUYHUMU HEHTPOHAMU MO>Ke ITPU3BOLUTH O i€ OisIbIIoro edexTy.

Pedepar aHr1ilicbKOIO:

Fractional Brownian motion, a Gaussian non-Markov self-similar process with stationary long-correlated
increments, has been found to induce anomalous diffusive behavior in a wide variety of physical systems. The
correlation and diffusion properties of this random motion are fully characterized by its self-similarity index or
Hurst exponent. However, recent experiments on the tracking of individual particles in biological cells have
revealed very complex phenomena of anomalous diffusion, which cannot be attributed to the class of self-similar
random processes. The process that preserves the properties of fractional Brownian motion at the level of one
trajectory is studied; however, the Hurst index varies randomly from trajectory to trajectory. A general
mathematical framework for the analytical, numerical, and statistical analysis of fractional Brownian motion with a
random Hurst exponent is provided. Explicit formulas for the probability density function, rms increment, and
increment autocovariance function are presented for three general Hurst exponent distributions, namely the two-
point, uniform, and beta distributions. Molecular dynamics simulation of martensitic transformations in ordered
alloys Ni5Al3 and Ni7Al5 depending on the dose of radiation damage was performed. The level of compositional
disorder is related to the radiation dose by the substitution coefficient, i.e., the relative fraction of permutations of
atoms at the crystal lattice sites. Compositional mixing together with the generation of Frenkel pairs are important
characteristics of radiation damage in ordered alloys. It is shown that an increase in the level of disorder favors the
high-temperature austenitic bcc phase. The temperature decrease of the martensitic transition reaches 300 °C.
The research is focused on local compositional rearrangements observed during electron irradiation. It is expected



that high-energy neutron irradiation may lead to an even greater effect.
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