O6J1ikoBa KapTKa [IiP

Image not found or type unknow

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0213U003717
Jep>kaBHUH peecTpaniliHUI HOMeP: 0112U005153
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 27-02-2013

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 eramy: 04.2012
3akiH4YeHHs eTamy: 12.2012

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0ocoou (a6o ITIB pizuuHO0i 0cO6H): IHCTHTYT disnku 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 06car ¢piHaHCYBaHHS (THC. IPH.): 169




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'pin-TexHosorii Ha CbOrOAHI aKTUBHO BUKOPUCTOBYETHCA [JI1 MOJIEJIIOBAHHS IIPUPOJHUX TA MITYYHUX HAHOCHCTEM,
30KpeMa 6i0JIOriYHMX MaKPOMOJIEKYJI Ta MITYYHUX HAHOCTPYKTYP. Halbinbll aKTMBHO BUKOPUCTOBYIOTbCSI METOIU
MOJIEKYJIAPHOI IMHAMIKM Ta KBAaHTOBOI XiMii, 1110 JO3BOJISAIOTh MOJE/IOBATY CTPYKTYPY Ta AUHAMIKY CKJIaIHUX
HaJIMOJIEKYJISIPHUX CUCTEM Ta OTPUMYBAaTH TPAEKTOPIi BCiX aTOMiB CUCTEMHU Y 4Yaci. Po3aMip THUIIOBOI TpaeKTOpil
MOJIEKYJISIPHOI AMHAMIKY IO Mipi pO3BUTKY PO3PaxXyHKOBHUX IIOTY)XKHOCTEN CTae Bce OiIbLIMM i 3apa3 csirae NecsTKiB
rirabaiitT. O6po6Ka TaKUX TPAEKTOPil MOXKE 3alIMaTH JEKijIbKa TOAUH Y HaBiTh OHIB. Lle poOUTh eTan aHali3y JaHUX
IOCUTb CKJIQAHUM TEXHIYHO Ta iHTEHCUBHUM YMCEJIbHO. BinnoBigHO BUHMKAE IoTpeba y epeHoci 3aay aHamtisy
TPA€EKTOPiN [0 Ipif-cepenosuia. IHTerpanis anauisy TpaeKToOpii MOJIEKYJISIPHOI IMHAMIKM 10 TPif-CcepenoBuIa
BMMarae BUPilI€HHS KiJIbKOX 3a7a4: 1) CTBOPEHHSI HOBOT'O IIPOTPaMHOr0 3a0e3Me4eHHs 1J15 aHali3y TPaeKTopil; 2)
OINTHMI3allisl 1Oro po6OTH Ha OKPEMUX 00UMCIIIOBANIbHUX KilacTepax; 3) 3a6e3nedeHHs JOCTYILY [0 JIOKAJIbHUX Ta
BilajieHuX pecypciB, ne $isn4HO 36epiraloThcsl TPAeKTOPIi; 4) CTBOpeHHsI iHTepdericy 115 B3aeMOii KOpUCTyBada
3 CUCTEMOI0 aHasli3y. Ha jaHoMy eTari NpoeKTy NpOAOBXKyBaIUCh POOOTH 110 PO3POO1LIi 6i061i0TEKA MOJIEKYJISIPHOTO
MOJEJIIOBAHHS Ta aHasidy Pteros. PeasizoBaHO aCMHXPOHHE YATAHHS BEJIMKUX TPA€eKTOPii M/ 3 mapanesbsHoI0
IycrieYyepusaliero NpOYMTaHuX KaJpiB MK JOBIJIbHOIO KiJIbKICTIO aHAJIITUYHUX TIPOLENYD, SIKi BUKOHYIOTLCS Y
He3aJeXXHUX JOoYipHiX IoToKax. PeasizoBaHo 6ydep 3 nifpaxyHKOM [10CUJIaHb, SKUH HAaKOIMYYye i 36epirae
[IPOYMTAaHi KaJpy JOTH, JOKMA BOHU HE 06pOo06JIeHi Xo4ya 6 OJJHUM 3 aHaTITUYHUX MIOTOKIB Ta BUAAJSE iX Micus
BUKOPUCTaHHS. PeanizoBaHo equHui yHiBepcambHUi APl 11 yuTaHHs O0yIabp-saKux popmariB gaHux M]I, skuii
IO3BOJISIE Oy>Ke IMPOCTO i MIPO30po AojaBaTy HOBi popmaTu gaiiB o 6i6miorexku. PeasnizoBaHo 06ropTKy 1J1st
n1arivis BBoAy-BuBoy molfile plugins nporpamu VMD cymicHy 3 yHiBepcanbHuM API BBOgy-BUBOy Pteros.
3HaYHO NMOKpAIIEHO IPUB'I3KU 4O MOBU IIporpamyBaHHs Python. Bysio po3po6ieHo f0IaTKOBY CUCTEMY
iHTepnperalii napameTpiB 3amyCcKy aHa/liTUYHUX IIporpaM. PeasnizoBano Be6-intepdeiic nms 6i6miorexu. Po3novyaro
IIepeHoC PO3pOOKU Ha Oifiblll IPOrPECUBHY PO3IOAiNEHy CUCTEMY KOHTpoJio Bepciit GIT. KapnunanbHo
nepepo06JieHo peasizalito anropurmy grid search, nogaHo NoBHy NiATPUMKY NEPIOJANYHNX TPAHUYHUX YMOB.
OHoBeHO NOKYMeHTalio Ha caiTi http: / /pteros.sourceforge.net/. Knacrepy, mo CKIaai0ThCsl 3 HEBEJIUKO]
KiJIbKOCTi aTOMiB - MEHIIIE€ J€KiJIbKOX COTE€Hb, MAIOTh CYTTEBO iHIY CTPYKTYPY i BIaCTUBOCTI Y IOPiBHSIHHI 3
00'eMHUM MaTepianiom. Hanpukian, nobpe Binomi ¢pysepeHn MaloTh IPUHLUUIIOBO BiIMiHHY CTPYKTYPY Bif, rpadirty i
azMasy, TaK CaMo SIK HEeJJaBHO BiIKpUTi BKJIaZeHO-000JI0HKOBI HaHOYacTUHKU (CdSe)33, (CdSe)34 He MatoTh
BIOPLIUTHOI CTPYKTypu 06'eMHOro CdSe. PaHille Hamu 6y710 01y61iKOBaHO Pe3yJIbTaTU 4YaCOMPOJIITHOI Mac-
cIleKTpockoriii kiacTepiB ZnO, OTPUMaHUX JIa3epPHO0 abJIsLlielo IOPOUIKY IePOKCUIy UUHKY (ZnO2), i nokasaHo, 10
CyTT€BO Oisbllla Pi3HOMAHITHICTB KJIaCTEPiB MOKe OyTU cpOpMOBaHa 3 LIbOr0 3alIpOIIOHOBAHOTO IIpeKkypcopy. Cepen,
iHmMx 6yJI0 BUSBJIEHO KJIaCTEPU MiJBULIEHOI CTA0IIbHOCTI - "Mariusi knactepu” - (Zn0)34, (ZnO)60 ta (Zn0O)78, a
TaKOX 3HANJIEHO CHOCi6 MiABUIEHHS iX BiTHOCHOI KiJIbKOCTi 3aBISKM IOIaBaHHIO aJIKUJIaMiHiB. 3aITPOTIOHOBAHUN
HaMU MiAxin 7o BUpilleHHs IPpo6eMU BCTaHOBJIEHHS CTPYKTYPY MajiMX aTOMapHUX KJlacTepiB HACTYIHUMN. 3a
OCHOBY MU 6€peMO €KCIIEPMMEHTAJIbHI aHi, a CaMe Mac-CIEeKTPU CIIOJYK, L0 PO3IJISIA0ThCs. Bubrupaemo OinsgHky
CIIEKTPY, [0 MiCTUTb iHGOPMALIil0 PO MMOMMPEHICTD (CTAOGIIBHICTD) AESKNAX XapaKTEePHUX (MAridHUX, SKIO TaKi €)
KJIacTepiB Majloro po3mipy. KoHCTpy0€eMO BCi MOKJIMBI i30MepH 11711 06paHuX KiacTepis. [IpoBogumMo nonepenHin

Bif6ip "kpamux" i3oMepiB, TOOTO TUX, IO MAIOTh HAIMEHIIy MOXJIUBY 3arajlbHy €Heprilo. 3a pe3yJbTaTaMu



KBaHTOBO-XIMiYHUX 0OGYHCIIEHb, IPOBOAMMO OCTAaTOYHUM Bif6ip HAMCTAbibHIIINX i30MePiB 11711 JaHUX KJIaCTepiB.
Ha ocHOBi NOpiBHSAHHS pe3yJbTaTiB 00YKCIIeHb (EHEPrill 3B'3Ky KJIaCcTepiB) 3 eKCIIEPUMEHTaIbHUMU TaHUMU
(ToIIMpPEeHiCTIO KJIaCcTepiB) pOOMMO BUCHOBKH 1I0/I0 PEAIiCTUYHOCTI BUOPAHOTO METOLY OOUYUCIIEHb. SIKIIO
Pe3yJIbTaTU 3a40BiJIbHI - IPOBOJYMO KBAHTOBO-XiMiUHi OOYMCIIEHHS Gi/IbIINX KJIACTEPIB BUOPAHUM METOLOM.
BBa>kaeMo, 1110 OTPUMAHUM Yy TaKUI1 CIIOCI6 pe3ysbTaTaM 00YMCIE€Hb MOXKHA JAOBIPSITU. 32 JOMOMOTOIO CIELialIbHO
PO3p06JIEHOr0 IIPOrPaMHOro 3abe3MeYeHHs Ta CTaHAAPTHUX IPOrPaMHUX I1aKeTiB 1111 KBAHTOBO-XiMiUHUX
pospaxyHkiB (Firefly) npoBeieHO KOMIIJIEKC OOUMCIIEHD | BCTAHOBJIEHO HAOLIbI €HEPreTUYHO BUTIIHI CTPYKTYpHU
aToMapHUX KiacTepis (ZnO)n i (ZnS)n, ge n=12, 13. 3 NOpiBHIHHS PE3YJIbTATIB OOUNCIIEHD 3 €KCIIEPUMEHTOM (Mac-
CIIeKTPU BiJIIOBIIHUX KJIaCTEPiB MpH JIa3epHil abssLii TBeproi MilneHi) 3po6ieHO BUCHOBOK 11070 PallioHaJIbHOTO
BUOOPY METOZy 00UncCIIeHb i Habopy 6a3ucHUX QYHKIUIN 17151 DOCTiIpKEHUX CIIOYK: 7151 ZnO MOXKHA 3aCTOCOBYBATH
IIPOCTi 6a3ucy B OOUMCJIEHHSIX 3 epUINX IPUHLMIIB, B TOM 4ac SIK JJ1s1 ZnS Taki 00YMCIIeHHs I0TaHo BiANOBiLAOTh
eKCIIEpMMEHTAJIbHUM [IaHUM, a HalliBeMIipuyHui Metor, AM1 nae 3ayioBisibHE CHiBIaAiHHS pe3yJIbTaTiB 00YMCIIeHb i
€KCIIEPUMEHTY 17151 060X croiyK. CGOpMYIbOBAaHO BUCHOBKU 100 AOLIIbHOCTI IPOBEIEHHS 0041CIIeHb
cTabisbHOCTI Ky1acTepis (ZnO)n B rpifi: HaniBeMNipUYHUNM MeTO, OyJie palioHaJIbHO BUKOPUCTOBYBATH [1J15

ksacTepiB 3 n>60, ab initio meTonu - A n>2?5 3a/1€KHO Bifl BUKOPUCTAHOrO 6a3ucy i piBHs Teopii.

Pedepar aHIJIiHCBKOIO:

Grid technologies are widely used for modeling of natural and man-made nanosystems, in particular biological
macromolecules and artificial nanostructures. The most widely used methods of molecular dynamics and quantum
chemistry are allowed to model the structure and dynamics of complex supramolecular systems and obtain the
trajectories of all atoms of the system over time. The size of a typical trajectory of molecular dynamics for the
development of computational power is growing and now is the tens of gigabytes. The processing of such paths
can take hours or even days. This makes the data analysis stage rather complicated technically and numerically
intensive. Accordingly there is a need to analyze the trajectories of moving tasks in a grid environment. Integration
analysis of molecular dynamics trajectories in the grid environment requires several purposes: 1) the creation of
new software for the analysis of the trajectories, 2) optimization of its operation on the individual computer
clusters, and 3) providing access to local and remote resources, which are physically stored trajectory, 4) to create
an interface for user interaction analysis. At this stage of the project, we were continuing on the development of
libraries for molecular modeling and analysis Pteros. Implementation of asynchronous reading of large MD
trajectory with parallel dispatching of reading any number of frames between the analytical procedures that are
performed by independent subsidiaries flows was developed. The buffer with reference counted which collected
and kept read frames until they are processed at least one of analytic flows and remove them after use was
Realized. Implemented single universal API to read any data formats MD, which allows for a very simple and
transparent to add new file formats in the library. A wrapper for plugins IO program VMD molfile plugins
compatible with universal API IO Pteros was implementated. Binding with programming language Python was
greatly improved. We developed an additional system of interpretation of the startup analytical programs. Web-
based library was implemented. The transfer of development on more advanced distributed version control system
GIT was initiated. Implementation of the algorithm grid search was radically redesigned, also full support for the
periodic boundary conditions was added. The documentation at http: / /pteros.sourceforge.net/. was updated.
Clusters consisting of a small number of atoms - less than a few hundred, have a significantly different structure
and properties than the bulk material. For example, well-known buckyballs are fundamentally different from the
structure of graphite and diamond, as well as the newly discovered embedded-shell nanoparticles (CdSe)33,
(CdSe)34 does not have the wurtzite structure of bulk CdSe .. We have previously published the results of-flight
mass spectroscopy of clusters ZnO, obtained by laser ablation of powder zinc peroxide (Zn0O2), and shows that
from the proposed precursor can be formed much greater variety of clusters. Additional points were detected
clusters of high stability - "magic clusters" - (Zn0)34, (Zn0O)60 and (Zn0O)78, and found a way to increase their
relative amount by adding alkylamines. Our approach to solving the problem of establishing the structure of small
atomic clusters is as follows. As a basis we take the experimental data, namely, the mass spectra of these



compounds. Next, choose the portion of the spectrum that contains information about the prevalence of (stability)
of some characteristic (magic, if any) of the small size clusters. Then construct all possible isomers of the selected
clusters and perform a preliminary selection of the "best" of isomers, i.e. those that have the lowest possible total
energy. According to the results of quantum chemical calculations, performed the final selection of isomers for
these clusters. Based on a comparison of the results of calculations (energy cluster communication) with
experimental data (prevalence clusters) we draw conclusions about the realism of selected calculation method. If
the results are satisfactory - is performed quantum-chemical calculations of large clusters selected method. We
believe that the results thus obtained the calculation can be trusted. At this stage, a complex set of calculations,
where n = 12, 13 was carried out by using specially designed software and standard software packages for the
quantum-chemical calculations (Firefly) and the energetically most favorable structures of atomic clusters (ZnO)n
and (ZnS)n were established. Based on the comparison of the calculation results with experimental data (mass
spectra corresponding clusters by laser ablation of a solid target) the following conclusion on the rational choice of
calculation method and basis functions for the investigated compounds were proposed: for ZnO a simple basis in
calculations from first principles can be used, while such calculations for ZnS poorly agreed with the experimental
data, and the semi-empirical AM1 method gives a satisfactory agreement between the calculation results and
experiments for both compounds. Also the conclusions on the feasibility to carry out computation of the (ZnO)n
clusters stability in the grid environment were formulated : semi-empirical method is efficient to use for clusters
with n> 60, ab initio methods - for n>2 ? 5 depending on the basis used and the level of theory.

Impexc YIK: 539.196.3, 539.196.3

Koau TeMaTHYHHUX PYOPHK: 29.29.25

KepiBHuUKH po6oTH

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

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamist:



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

Hassa HTII ykpaiHCBKOIO: Komm'ioTepHa 6i6s1i0TeKa /15l HECTAaH[APTHOTO MOJIEKYJIIPHOTO aHAaJi3y Ta
MOJIEJIIOBAHHS, TEXHOJIOTISI KBAHTOBO-XiMi4Hi PO3paxyHKiB CTPYKTypU Ta BIACTUBOCTEN KJlaCcTepiB 6iHapHUX

HAIliBIIPOBiOHUKIB.

Hassa HTII aHrificbKo¥0: Computer library for nonstandard analysis and molecular modeling, technology of

quantum-chemical calculations of the structure and properties of binary semiconductor clusters.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

T'any3b 3acTocyBaHHS: K 72.21.0; K 73.10.1

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Bi6nioreka Pteros 103Bosise 31iiiCHIOBATY B IPifli KOHCTPYIOBAHHS CKJIA[JHUX MOJIEKYJIIPHUX CUCTEM
Ta aHaJli3 pe3yJbTaTiB MOJEIOBAHHS, 10 3HAYHO IPUCKOPIOE NMPOLEC OOYUCIIEHb B IOPiBHSIHHI 3 BUKOPUCTAHHSIM
JIOKa/IbHUX pecypciB. [i peanizoBano Ha MOBi C++ 3 BAKOPUCTAaHHSIM BUCOKOPIiBHEBUX 3aCOGiB, 110 POGUTS ii
iHTepgeric ay>xe NPOCTUM Ta 3pO3yMiIMM 1151 HelTpodeciiiHMX nporpamicTis. [TpoBeieHO KOMIIJIEKC OOUUCIIEHD i

BCTAHOBJIEHO HAal0iJbIll EHEPreTUYHO BUTiAHI CTPYKTypU aTOMapHUX Kjactepis (ZnO)n i (ZnS)n, ge n=12, 13.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eTamy: 3 poku.
3aKiHYeHHs eTamy:
Cno>kuBayi npo,uyKuii': HayKOBO [OCJIIHI YCTaHOBY Ta YHIBEPCUTETHU.
IlepcneKTHBHI PHHKH: VkpaiHa, 3apy6ikHi KpaiHu.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
Semen O. Yesylevskyy, Pteros: Fast and easy to use open-source C++ library for molecular analysis, Journal of
Computational Chemistry Volume 33, Issue 19, pages 1632-1636; Yesylevskyy SO, Demchenko AP. How cholesterol



is distributed between monolayers in asymmetric lipid membranes. Eur Biophys J. 2012 Oct 9. [Epub ahead of

print]; A. Dmytruk, I. Dmitruk, R. Belosludov. On the structure of about one nanometer clusters of A2B6

semiconductors. // Abstracts of the 4-th German-Ukrainian symposium "Physics and Chemistry of

Nanostructures and Nanobiotechnology 2012", 18-20 September 2012, Ilmenau University of Technology, p. 47-48.

X. 3aKkJI04Hi BizoMmocCTi
KepiBHUK I0pHAUYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
€cunescokuil CemeHn OJeKCaHIpPOBUY
bepesenpka Harans MuxaniiBHa
Broncekuit IBan BacuiboBud
IMuTpyk Irop Mukosanosuy
IMUTPYK AHIpil MUKoJIai0B1Y
Psa6ueB Anapiit BosiogumMupoBuy
XapksiHeH Banepit MukonanoBuy
[lMnuKapeHko €Brexn BikTopoBud

SAuenko JleoHin IlerpoBuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

[TopownH Bosogyumup Mukosanosuy




