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1. BarasibHi BigoMmocTi
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2. 3aMOBHHK
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3. BukoHaBeupb
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Kop, €OPIIOY /IITH: 05417124
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4. CiBBUKOHaBEIlb

5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

KoMmm'toTepHe MOJesOBaHHS 0araTO4acTUHKOBUX CHCTEM i3 KyJIOHiBCbKOIO B3Aa€EMOJIEI0: Bif IIa3Mu [0 6GiosoriyHMx

MaKpOMOJIEKYJI

Hasga po6oTH (aHrJ1)

Computer simulation of many-particle systems with Coulomb interaction: from plasma to biological macromolecules

Merta po6oTH (YKp)

MeTol0o pPOGOTH € MOOCIHifKEHHS IIePEeHECEHHs YaCTUHOK BHUIIAZKOBUM €JIEKTPUYHUM IIOJIEM Ta BIUIMBY 30BHIIIHBOTO
€JIEKTPUYHOIO IIOJIsI Ha MexaHiky Mmakpomosiekyau [JHK. OwiHka vacy yTpUMaHHSI IUIa3MU B IIPUCTPOSIX KEPOBAHOIO
TEPMOSIEPHOTO CHUHTE3y MOTPeOye KOPEKTHOrO OMHUCY MPOLECiB aHOMANBHOTO TEPEHECEHHS, SIKi CIPUYMHEHI CUJIbHUMU
TypOyJIEHTHUMHU MOJSIMU. [I7Il [OCIIIPKEHHS MEXaHi3MiB TaKOrOo NEPEHECEHHS pO3IISAAloTh MOZENi, 10 IPYHTYIOTbCS Ha
MIKpOCKOMIYHOMY onuci. B Takux migxomax Ojsi Cl1abKuX IOJIiB BUKOPUCTOBYIOTh IPUITYLIEHHS TayCOBOCTI MPOLECY, SIKE He
mparoe Ijsl iHTEHCUBHMX HU3bKOYACTOTHUX MOJIB. B momepenHix JoCaigXkeHHIxX 6yJI0 TOKa3aHo, 10 NPUYMHOI aHOMAIbHOTO
MepeHeCeHHs] B TaKUX IMOJSIX € 3axXOIUIEHHS 4YaCTMHOK MojeM. Hailibinbil sickpaBo e€(eKT MpOSBISETHCS B JIBOBUMiIPHOMY
NepeHeCceHH] BUMAAKOBUM €JIEKTPUYHUM IIOJIEM IONEepeK MAarHiTHOro, AJjs SIKOro Hamu 6yjio cOpPMyJIbOBAHO aHaJiTUYHE
HabmKeHHs. Hamiolo MeTOl0 € y3arajibHeHHST HaO/IKEHHsS [J1s1 BpaxyBaHHSI IOB3JIOBXKHBOTO PyXy Ta aHaji3 BILJIUBY
[IOB3[,0BXXHbOTO PYXy Ha Pi3Hi IPyNy 3axOIUIEHMUX YACTUHOK. B IIpoueci sKUTTeAisiIbHOCTI KIITUHU Makpomouiekya JJHK nocriitHo
3a3Ha€ BIUJIMBY 30BHIIIHIX (aKTOPiB: MeXaHIYHUX CWJ, JIOKAJIbHUX eJIEKTPUYHUX TIOJIiB, YTBOPEHHS CTiMKUX KOMIIJIEKCiB 3
MOJIeKyJlaMUu cepepoBumia. B cepemoBumi kiiTuHM Qopma mopBifiHOI cmipani, BropuHHa cTpykTtypa IOHK, crabinizoBaHa
MOJIEKYyJIaMU BOJIM Ta MPOTHiOHaMU. Bin CTPyKTypu cepenoBullia 3aleXuTb (OpMa, CTAOLNBHICTb Ta HasIBHICTb MeXaHiUYHUX
HaIPY>XeHb B CTPYKTYPi noagiiiHoi cripasni. Ockinbku makpomosiekysna JJHK € ocHOBHUM Hociem reHeTu4YHOi iHdopmauii B KiIiTuHI
i 3miHa i cTabinbHOCTI MOXKe BIJIMHYTU HA BCi )XUTTEBO BaKIMBi (pisiosioriyni mpoiiecu, To B3aemogiss makpomosiekyau JHK i3
MOJIEKYJIaMU CepeNIoBULIA MOTPebye PyHAAMEHTANBHOIO AOCTIIXEHHS! CyYaCHUMHU METOJaMU KOMITIOTEPHOTO MOJZEIOBaHHS.
30KpeMa, BaXJIMBO IOCIIIATA METOJOM MOJIEKYJIIPDHOI AMHAMIKM MPOLEC Aii 30BHINIHBOTO €JIEKTPUYHOIO II0JI Ha MEXaHIiKy

Makpomosiekyau JJHK B ioHHO-TiIpaTHOMY PO34HHi.

MeTa po6oTH (aHrJ1)

The purpose of this work is to study particle transport caused by a random electric field and to study the influence of an
external electric field on the mechanics of a DNA macromolecule. A correct approach to anomalous transport that is caused by
strong turbulent fields is needed to estimate a plasma confinement time in the fusion devices. The models that based on
microscopic approach are used to study basic mechanisms of such transport. For low-intensity fields in these approaches, the
assumption of Gaussian process is applied, which is not valid for intensive low-frequency fields. The particle trapping is the
reason of anomalous transport in these fields that demonstrated in previous studies. This effect is most pronounced in a two-
dimensional transport by a random electric field across magnetic one, for which we formulated analytical approximation. We
aim for generalization of our approximation to account the particle motion along magnetic field and for analysis of effects of this
motion on different groups of trapped particles. DNA macromolecule always exposed to external factors during a life cycle of a
cell: mechanical forces, local electric fields, the formation of stable complexes with medium molecules. In media of cell, a form
of a double helix is stabilized - a secondary structure of DNA by water molecules and the counterions. Shape, presence of
mechanical tension in a structure and stability of a double helix depend on a configuration of a medium. Since the DNA
macromolecule is the main carrier of genetic information in the cell and changes in its stability can affect all vital physiological
processes, the interaction of the DNA macromolecule with the environmental molecules requires a fundamental study by
modern methods of computer modeling. In particular, it is important to investigate the process of the action of an external
electric field on the mechanics of a DNA macromolecule in an ion-hydrated solution by the method of molecular dynamics.

IpiopureTHHIl HANPIM HAYKOBO-TeXHIYHOi AistibHOCTi: QyHIaMeHTasbHI HayKOBi JOCIIIKEeHHS 3 HAalBasKJIMBIIIMX IPO6IeM

PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaJIbHO-€KOHOMIYHOT0, CyCHiJIbBHO-TIOJIiTUYHOTO, JIIOJCHKOTO IIOTEHIaTy



CrpaTeriyHHUH NPiOPUTETHUI HANIPSIM iHHOBAIiHHOI OisJIbHOCTI:
Bupg po6otn: 39 - pyHmameHTanpHa
OuikyBaHi pe3yabraTti: Metonu, Teopii

Tanyss 3acTocyBaHHS: HayKa, OCBiTa

6. ETariu BUKOHAaHHSA

Homep |ITouyaTok | 3akinyennd | 3BiTHu# gokymeHnT|Haspa eTany

KoMr'toTepHe MOJieII0BaHHS TIepeHeCceHHd V I11a3Mi Ta Ipollecy mii
1 07.2019 |12.2019 ITpoMiKHUI 3BiT P g P y pofiecy &

30BHIIIHBOTO €JIEKTPUYHOTO I0JIs1 Ha MakpoMoiekyany JHK

O6po6ka i1 aHasi3 pe3ysbTaTiB KOMII'IOTEDHOTO MOJEJIIOBaHHS, MTiIr0TOBKa
2 012020 122020  |Ocrarounuit 3ir p pesy P I I

ny6Jikaliiii 3a pe3yJibTaTaMy IPOBEJIEHOi pO6OTH

7. Ingexc YK remaruunux pyopuxk HTI
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