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Marwuctepckasi quccepTaiys MpeAcTaBiIsieT coO0M onmucaHue U METOIbl paboThl €
OporpaMMHBIM ~ O0€CTEYeHUEM, TMO3BOJISIIOIIUM  OCYIIECTBIISITh  MOJICTUPOBAHUE
MOJICKYJIIPHOW JMHAMHKHW, W DPEIICHUE 3aJaud W3 ITOW 00JIacTh — MOJACIUPOBAHUE

MOJICKYJIAIPHBIX KOMITJIICKCOB.

[lenbt0 MarucTepckol IUcCCEepTALMU SIBISETCS CO3JaHUE TEOPETUYECKOW Oa3bl U
IPOTrPaMMHOTO MHCTPYMEHTApHs Ha si3bike Python st pernenus npukmagHbIX 3a1a4 u3

00J1acTh MOJICKYJIIpHOU (PU3UKHK Ha TTpUMEpe MPOOJIeMbl MOJIEKYJIIPHBIX KOMILJIEKCOB.
JIJ1s1 MOCTUIKEHUS OCTABJICHHOM LU UCOIb30BaJINCh

— makeT xumudyeckoro mojaenupoBanuss GROMACS,
— cnenuanusupoBanubie Mmoayau MDTraj, NetworkX, Numba,
— TIpeJCTaBIICHHUE BEIIECTBa B BHUJIC rpada,

— TmapajuiesnbHbie Beiunciienre Ha CPU.
B marucTtepckoit quccepraiuy NpeicTaBiIeHbl CIECIYIOMINE PE3yIbTaThl:

1) ommMcaHbl METOJIbl YCTAHOBKH W HACTPOUKH MPOrPAMMHOT0O 00SCIICUCHHUS JIIsI
MOJEIUPOBAHUS MOJIEKYJIIPHON JUHAMHUKH,

2) pa3paboTaH MpOrpaMMHBIN HHTepdEWc Tl perIeHHs 3aa91 MOJICKYIISIPHBIX
KOMILIEKCOB,

3) HamMcaHbl OTJCIBHBIC TPOTPAMMBI, PEIIAIOIINAE YACTHBIE CITyYau MPOOIEMBI.

Marwuctepckasi paboTa BBIIOJTHEHA aBTOPOM CaMOCTOSITEIIBHO.



The thesis is presented in the form of an explanatory note of 45 pages, 6 figures, 6

tables, 2 appendices, 21 references.
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Master's thesis contains a description and methods of work with the software,
carrying out simulations of molecular dynamics, and the process of solution of the specific

problem in this area — the modeling of molecular clusters.

The purpose of the master's thesis is to provide a theoretical basis and software tools
in Python for applications in the field of molecular physics as an example of the problem

of molecular clusters.
To achieve the goal have been used

— chemical modeling package GROMACS,
— specialized modules MDTraj, NetworkX, Numba,
— presentation of the material in graph form,

— parallel computing on the CPU.
The following results are presented in the master’s thesis:

1) methods of software installation and configuration for the simulation of
molecular dynamics are described,

2) the programming interface is designed for solving the problem of molecular
clusters,

3) some programs solving particular cases of the problem are written.

The master’s thesis was written solely by the author.



