O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0214U006777

Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U004534

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 21-02-2014

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa €Tamny. [IporpaMHO-anapaTHUI KOMILJIEKC 1711 MOJEJII0OBAHHS Ta aHali3y NIPUPOSHUX Ta WITYYHUX HAHO-

CHCTEM Y I'Pifl-CEpEIOBULL.
IToyaTok eTamy: 03.2013
3akiHyeHHs eTamy: 12.2013

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHyHHi 00car ¢piHaHCYBaHHS (THC. IPH.): 70




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HporpaMHo—anapaTHm?I KOMILJIEKC OJ1s1 MO EJIOBAHHS Ta aHaJIi3y NNpUPOAHUX Td HITYIHNUX HAHO-CUCTEM Y I‘piﬂ,-

CEpEenOBUII].

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Hardware-software system for modeling and analysis of natural and synthetic nano-systems in a Grid

environment.

Pedepar yKpaiHCBKOIO:

I'pig-TexHosOrii akTUBHO Ta IJIiIHO BUKOPUCTOBYETLCS 1711 MOJLEJIIOBAHHS IIPUPOJHUX Ta IITYYHUX HAHOCUCTEM,
30KpeMa 6i0JIOriYHMX MAaKPOMOJIEKYJI Ta MITYYHUX HAaHOKJIAcTepiB. Hallbinbll akTMUBHO BUKOPUCTOBYIOTCSI METOAU
MOJIEKYJIAPHOI IMHAMIKM Ta KBAaHTOBOI XiMii, 1110 JO3BOJISAIOTh MOJE/IOBATY CTPYKTYPY Ta AUHAMIKY CKJIaIHUX
HaJIMOJIEKYJISIPHUX CUCTEM Ta OTPUMYyBAaTH TPAEKTOPIi BCiX aTOMiB CUCTEMHU Y 4Yaci. Byzp-sKe MO eN0BaHHS TaKOTO
POAY CKJIaIa€ThCsl 3 TPbOX €TalliB: 1) KOHCTPYIOBAHHS MOJIEJIBHOI CUCTEMHU 2) PO3PaxyHOK TPAEKTOPill abo
piBHOBa>XXHOI reoMeTpii 3) aHai3 TpaeKTOPil ab0 piBHOBAXKHOI reOMeTpii Ta iHTeprnpeTalis pe3yabTaTis. Ha
CLOTOJIHI JIMIIIe OPYTUiA €Tall LbOTO NPOLECY YCIIIHO iHTErPOBaHMA 10 TPif-CepeNoBUILa, TOLI IK KOHCTPYIOBaHHS
CHCTEM Ta aHaJjli3 pe3yJsbTaTiB IIPOBOISATHCS JIOKAJIbHO. [1if] yac BUKOHAHHS [IPOEKTY 0yJI0 CTBOPEHO CTabinbHuit API
6ioniorexu Pteros. Kop, 6i61ioTexku 11o36aBeHo Bifj 3aliBUX 3aJIEXKHOCTE Ta MPUBENEHHS HOro 40 3arajlbHUX
cTaHzaapriB popmaTyBaHHS. PO3p06€HO IeTalbHy JOKYMEHTAIlil0, CTBOPEHO CAMOBUMTEDb MO POOOTI 3
6i6sioTexoro. CTBOpEHO JeTajbHy iHCTPYKIiio 10 iHCcTansLii 6i6ioTeku Ha 06YMCIIIOBaJIbHI KJIACTEPH YKPAiHChKOTO
Ipifl-CErMEHTY, Ta BCTAHOBJIEHO 0i6/1i0TEKY Ha 064U CIIOBAIBHUX KJlacTepax, 1o BXoAsaTh 1o BO MolDynGrid.
Po3po6s1eHO KapinHAIbHO HOBY CUCTEMY aHAITUYHUX IIJIaTiHiB, Ta IPOJEMOHCTPOBAHO MOKJIUBICTh
BUKOPUCTAHHS IJIariHiB HalMCaHUX K Ha MoBi C++ Tak i Ha MOBi Python. 3a 1011oMoroo KBaHTOBO-XiMUUHUX
PO3paxyHKiB 0yJI0 BU3HAUE€HO Hail6isbll iMOBIpHI CTPYKTYpH KJIACTepiB, 110 CKiIagaTbes 3 2-10 aToMiB repMaHito,
T€PMiHOBAaHUX MOJOM. BHsIBJIEHO JIAHII0XKKOBI CTPYKTYPH 151 HAIMEHIIMX KJIaCTEPiB, KijIbls B [Iepexifniil 061acTi
(7-8 aTomiB Ge), Ta ozi6Hi 10 06'eMHOI CTPYKTypu repmaniesi kinactepu 3 9-10 aTomis. [I7151 BCix xapakTepHUX
kacrepis 3 2-10 aTomMiB po3paxoBaHo ixHi KonuBabHi criekTpu (IY i KP), siki MOXXyTb 6yTU KOPUCHI AJ1s1 TOJAJIbIIO]
ineHTHikauii nux KIacTepiB B eKcliepuMeHTax. Pe3ysibTaTi BUKJIA[EHO B CTATTi, sIKa HaJjicaaHa B IpyK go Phys.
Rev. B.

Pedepar aHIJIiHCBKOIO:

Grid technology is actively and fruitfully used for modeling of natural and artificial nanosystems. In particular it is
useful for investigation of biological macromolecules and synthetic nanoclusters. Methods of molecular dynamics
and quantum chemistry are widely used for modeling of structure and dynamics of complex supramolecular
systems and obtaining paths of all atoms in the system over time. Any such modeling consists of three steps: 1)
constructing a model system 2) calculation of paths or equilibrium geometry 3) an analysis of the trajectories or
equilibrium geometry and interpretation of results. Till now, only the second stage of this process has been
successfully integrated in the Grid environment, whereas systems design and analysis are carried out locally.
During the execution of the project a stable API of Pteros library was created. Library code has been spared from
unnecessary dependencies and was reduced to common standards in formatting. A detailed documentation was
developed, and a tutorial for working with the library was created. Complete instructions for installing the library
on computing clusters of Ukrainian Grid segment were written, and the library itself was installed on computer
clusters included in VO MolDynGrid. Complitly new system of analytic plugins was developed and it was
demonstrated the ability to use plugins written in both C + + and Python language. The most probable structure of
clusters consisting of 2-10 atoms of germanium terminated with iodine was determined by quantum-chemical
calculations. It was found that the smallest clusters are possessed linear structures, medium ones (7-8 atoms Ge)



are possessed rings forms, in the transition region, and the biggest ones with 9-10 atoms of germanium have bulk
structure. Vibrational spectra (IR and RS) were calculated for all the characteristic clusters of size of 2-10 atoms.
These results may be useful for the further identification of the clusters in experiments. The results presented in
this work are contributed to Phys. Rev. B.

Impexc YIK: 539.196.3, 539.196.3

Koau TemMaTHYHHUX PYOPHK: 29.29.25

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: fAuenko Jleonin [TerpoBuy
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaiHCBKOIO: Komm'ioTepHa 6i6s1i0TeKa /15l HECTAaH[APTHOTO MOJIEKYJIIPHOTO aHAaJi3y Ta

MOJEJIIOBAaHHS, CTPYKTYpa Ta KOJIMBHI CIIEKTPH KJIACTEPiB MOANIy FeépMaHilo.

Hazpa HTII auri#icbKor0: Computer library for nonstandard analysis and molecular modeling, structure and

vibrational spectra of iodide germanium clusters.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Bi6nioreka Pteros n03Bosisie 37ifiCHIOBATY B TPifi KOHCTPYIOBAHHS CKJIAJHUX MOJIEKYJIIPHUX CUCTEM
Ta aHaJIi3 pe3yJbTaTiB MOJIEJII0BaHHS, 110 3HAYHO MIPUCKOPIOE MTPOLLEC OOUNCIEHD B TOPIBHSHHI 3 BAKOPUCTAaHHSIM
JIoKanbHUX pecypcib. Ii peanizoBano Ha MOBi C++ 3 BAKOPUCTAHHSIM BUCOKOPIiBHEBUX 3aCOGiB, 10 POGUTH ii
iHTepderic gy>xe NpOCTUM Ta 3pO3yMiUM 1151 HertpodeciiiHux nporpamicTis. [TpoBeieHO KOMIIJIEKC O6UKCTIEHb i

BCTAHOBJICHO HabibIll EHEPreTUYHO BUTiAHI CTPYKTypU aToMapHUX Kiactepis (ZnO)n i (ZnS)n, e n=12, 13.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
ITouaToK eTamy: 3 poku.
3aKiHYeHHs eTamny:
Crnio>KHuBavi NPOAYKILii: HayKoBO JOCTIiIHI YCTAHOBM Ta YHIBEPCUTETH.
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixkHi Kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc

Oleksandr V. Savytskyi, Semen O. Yesylevskyy, Alexander I. Kornelyuk, Asymmetric structure and domain binding
interfaces of human tyrosyl-tRNA synthetase studied by molecular dynamics simulations, Journal of Molecular
Recognition, 2013, 26, 2; S. O. Yesylevskyy, A. P. Demchenko, S. Kraszewski, and C. Ramseyer. Cholesterol Induces



Uneven Curvature of Asymmetric Lipid Bilayers. The Scientific World Journal, V. 2013 (2013), Article ID 965230,
http:/ /dx.doi.org /10.1155 /2013 /965230; S.O. Yesylevskyy, S. Kraszewski, C. Ramseyer. Determination of the shape
and curvature of non-planar lipid bilayers in molecular dynamics simulations. J. Mol. Model. Submitted;
Yesylevskyy, S.O., Kraszewski, S., Picaud, F., Ramseyer, C. Efficiency of the monofunctionalized C60 fullerenes as
membrane targeting agents studied by all-atom molecular dynamics simulations. Molecular Membrane Biology. V.
30, N. 5-6, P. 338-345; A. Dmytruk. Atomic composition, structure, and vibrational spectra of small germanium
clusters terminated by iodine // Submitted to Phys. Rev. B; A.H. Imutpyk, E.B. lllunkapenko, U.H. IImutpyk, I1.1.
KopeHniok, 11.B. BioHckuii. HanokactepHble (asbl 6MHAPHBIX MOJIYTIPOBOJHUKOB U 6J1arOPOAHBIX METAJIJIOB:
TEXHOJIOTUSI, YNCJIEHHOE MOIeIMPOBaHNe, ONITUYeCKre U HeJIMHeHHOOITUYeCKe CBOICTBa. // Te3ncsl NOKIanoB
IV MexxnyHaponHo! KoHpepeHIMu "HaHopasMepHble CUCTEMBL: CTPOEHUE - CBOMCTBa - TexHosiorun" (HAHCHIC-
2013), 19-22 nos6ps 2013, Kues, YxpauHa, ctp. 18.

X. 3akJI04Hi BizoMmocCTi

KepiBHUK I0PHAHYHO]L ocoou [TopownH Bosogyumup Mukoianosuy

IlepeJtik 0Cci0O-BHKOHABILiB
€cunescbkuil Cemen OeKcaHIpOBUY
bepesenpka Hartans MuxaniiBHa
brnoncekuit IBaH BacuiboBru4
IMuTtpyk Irop Mukosanosuy
IMUTPYK AHIpill MUKoJIai0B1Y
Psa6ueB Anapiit BosogumupoBuy
[IlnakapeHko €BreH BikTropoBuy

Suenko JleoHin IlerpoBuy

BignoBigasbHUI 3a HiATOTOBKY

00JIiIKOBUX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOIi

OisIJIbHOCTI




