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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. TIpuckopeHe MoJIeKyJIIpHO-AVMHAMIYHE MOJeJIIOBaHHS eJleMeHTapHuUX IpoleciB audysii B MmeTanax

2. Accelerated molecular-dynamics simulation of elementary diffusion processes in metals

Pedepar:
1. Po3p0o6s1eHO HOBI MiIXOM 1O BUKOPUCTAHHS METOIiB IPUCKOPEHOT0 MOJIEKYJISIP-HO-IMHAMIYHOTO MOJIE€/IIOBAHHS
eJIEMEeHTapHUX NpoleciB nudysii aToMiB, a came: rineparHaMiKy Ta TeMIEpPaTypPHO-TIPUCKOPEHOI AuHamiku. s
MiJBUILIEHHS SIKOCTI Pe3yJIbTaTiB MOJIE/IIOBAHHS B pAMKaXx rilepAyuHaMiKy, 3alIpOIIOHOBAHO BUKOPU-CTOBYBATH TaKi
3MillleHi IoTeHIiany MXKaTOMHOI B3aeMo[lii, BBEJIEHHS SIKAX 3a/IMIIa€e He3MiHHOIO (POpMY I1OBEPXHI IOTEHIiaIbHO]
€Heprii HaBKOJIO €eHEPTeTUYHOr0 MiHIMyMy cucteMu. Po3po6sieHo MeTOaVKy 00y J0BY BifTOBITHNX 3MIIIEHUX
MOTEHIIialiB. Y paMKax TEMIIEPATYPHO-TIPUCKOPEHOI AMHAMIKY 3alIPOIIOHOBAHO 3MiHIOBAaTH MOTEHIIial Mi>KaTOMHO]
B3aeMOJii Tak, 1106 3a NiABUILEHHS TeMIIepaTypy aTOMHUX CUCTEM, YaCTOTH HOPMaJIbHUX MOJ, KOJIMBaHb
3MiHIOBAJIMCh Ha BiJOMY Hanepe[, 33JlaHy BeJIn4uHy. PO3p06IeHO METOMKY MOEIHAHHS ONIMCAHUX ITiTXOMiB O
IIPUCKOPEHOr'0 MOJIEKYJISIPHO-AMHAMIYHOIO MOJEJIIOBAHHS B PAMKAX €IMHOTO METOY — TEMIIEPATyPHO-

IIPUCKOPEHOI rinepauHamiku.



2. New approaches to the applications of methods of accelerated molecular-dynamics simulation of elementary
processes of diffusion, namely hyperdynamics and temperature-accelerated dynamics, have been developed. To
improve the quality of the hyperdynamics method, it is proposed to use such biased potentials of interatomic
interaction, the implementation of which leaves the unchanged shape of the surface of the potential energy
around the energy minimum of the system. The method of construction of corresponding displaced potentials is
developed. For temperature-accelerated dynamics, it is proposed to change the potential of interatomic
interaction so that, at elevated temperatures of atomic systems, the normal mode frequencies change by a known
preset value. The method of combining the described approaches with accelerated molecular-dynamic simulation
of the temperature-accelerated hyperdynamics is developed.
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