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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IlizcraBa a1 npoBeAeHHs pooiT: 34 - morosip 3 MOH, iHIIMMY IEHTpaTbHUMK OpPraHaMy BUKOHABYOI B1au
KIIKBK: 6541030

Hamnpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHs 3a 3BiTHMHE eTam: 9671.647 THC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3pobuty MeTony i 3acO6M 4YMCETbHO-EKCIIePUMEHTATbHOTO JOCJIIPKEHHS MOBENiHKY IWHAMIYHUAX CHUCTEM y TPUBUMiIpHOMY

MIPOCTOPI Ha NapajesbHUX KOMITIoTepax

Ha3sBa po6oTH (aHrJ1)

Development of methods and parallel computing tools for numeric analysis of dynamic system behavior in 3D media

Pedepar (ykp)

PospniniB 4, cropinok 53, pucyHkiB 16, mkepen 47, nomatkiB 1. Kiovosi cyoBa: ITAPAJIEJIBHI OBYMCJIEHHS, PO3TIOAIIEHI
OBYUCJIEHHS, KPAVIOBI 3AIAYM, TPVMBMMIPHE TIPY)XKHE CEPEJOBUILE, YUCEJBHI METOJIU, BUCOKA TOYHICTb.
OcHoBHi opepsaHi pesynbratu: 1) Po3pobsieHo 3 maTeMaTU4Hi Mojesi OUHAMIYHOI MOBEHiHKM JIOKAJIbHOI CUCTEMHU IPYKHUX
BKJIIOUEHb B YMOBax IUIOCKOi gedopmalii 3i cTalioHapHUMM rapMOHIYHMM HAaBaHTAXEHHSIM Ta METOJ, YMCEJIbHO-aHAJITUYHOTO
JIOCJIPKEHHS KJIacy CTaTUYHMX Ta AOMHAMIiYHMX 3a7a4y Teopii mpyXHOCTi. 2) Po3po6seHo 3 TUnM napajesbHUX MPOrpam 3
KEpOBAHOI0 TOYHICTIO OOYMCIIEHb, IO PO3BSI3YIOTb Ha KJAcTepi CUCTEMM iHTerpaspHUX PpiBHSHBb 1-rO, 2-rO pomy Ta 3
HEBU3HAYHUM iHJEKcOM. 3) EXCIepUMMeHTaJbHO [OOCHiIKEHO TOYHICTh YMCEJIbHUX PO3B'SI3KiB 337lad MOJeJoBaHHS Audpaxiii
IJIACKMX CTalliOHAPHUX XBWJIb Ha NPYKHOMY BKJO4eHi. OTpuMaHO TOYHiCTb 0 11 3Haky g 3BUvaiiHOi apudmeruxu i go 20
3HaKiB 3 3aCTOCyBaHHSM O6ibiioTexu TouHoi apudmerukn GNU 4) OTpuUMaHO €KCIIepUMEHTAasIbHI Pe3ysbTaTh 3 €(PeKTUBHOCTI
BUKODUCTaHHS anapaTy HalKpaoi 4eOUIIOBChKOI alpoKcuMallii Mpu po3paxyHKy >KOPCTKOCTI 3aii300€TOHHUX IEPEKPUTTIB 5)
Po3po6sieHa HM3PKOYACTOTHA e(PEeKTUBHA MOJIE/Ib 1JI aHi30TPOIHOTO CEPEeJOBMILA 3 TBEPAMMH LIapamMy 3 NPOKOB3YBaHHAM, IO
MepiofuYHO MOBTOPIOIOThCY. [loKazaHO, WO [OuCIepcid mapameTpiB Liei Momesi KepyeTbcsi KOHTPACTOM —€JIACTUYHUX
BJIACTMBOCTEN 1ApiB Apyroro nopsjky. 6) Po3po6ieHo MeToj, BU3HAYEHHS IIOJIOKEHHA aKyCTUYHHUX OCei Y TPUKJIMHHOMY
aHi30TpoNHOMY cepenoBulli. 7) Po3po671eHO TOYHMI METOH BU3HAYEHHS IapaMeTpiB MOHOKJIHHOI aHi3oTpormii e(eKTUBHOro
CepeJoBUIIA JI CUCTEM 3 BEPTHKAJIBbHOIO TPIlIMHYBATIiCTIO. 8) PO3po6sieHo CTilKuil MeToJ, OLiHKM (a30BUX MBUAKOCTEN S1- Ta
S2-xBujb y €y1ab0 aHi30TPONHMX CEPEelOBUINAX HAa OCHOBI (a30BUX IIBUAKOCTEN qP-xBuib. IlokazaHo, SIK LeH MiAxin MoKHA

y3arajJbHUATY [1JI51 CEPEOBUIL, IO HE € CJ1a00 aHI30TPOITHUMU.
Pedepar (aHra)

Chapters 4, pages 53, figures 16, sources 47, appendices 1. Keywords: PARALLEL COMPUTING, DISTRIBUTED COMPUTING,
EDGE PROBLEMS, 3D ELASTIC ENVIRONMENT, NUMERIC METHODS, HIGH ACCURACY. The project main results are the next.
1) 3 mathematical models of dynamic behavior of a system of elastic inclusions in the conditions of plane deformation with
stationary harmonic stress and a method of numerical-analytical studying the class of static and dynamic problems of Theory of
Elasticity are developed. 2) 3 types of parallel programs with controlled accuracy of calculations are developed. They solve on
clusters the systems of integral equations of the 1st, 2nd kind and with indefinite index. 3) The accuracy of the numeric solutions
of the problems of modeling the flat stationary wave diffraction on elastic inclusions has been experimentally investigated. The
accuracy of up to 11 digits for conventional arithmetic and up to 20 digits for a GNU library of precision arithmetic is reached. 4)
Experimental results on the efficiency of the Best Chebyshev Approximation application for the stiffness of reinforced concrete
floors computing are obtained. 5) A low-frequency effective anisotropy model for a periodical layered medium of solid sliding
layers is developed. It is shown that the variance of the model parameters is controlled by contrast of the elastic properties of
the second-order layers. 6) A method for computing the position of acoustic axes in a triclinic anisotropic medium has been
developed. 7) An accurate method for computing the effective parameters of monoclinic anisotropy for the media with vertical
fractures has been developed. 8) A stable method for estimating the phase velocities of S1- and S2-waves in weakly anisotropic
media based on the phase velocities of qP-waves has been developed. It is shown how this approach can be generalized for the
media that are not weakly anisotropic.

Imgexc YIK: 002.55.003.13, 002.55.003.13

Kozu remaruunux py6puk HTI: 20.51.23



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): bibiioreka napasnensaux nmporpam CIP

Hassa npoaykuii (aur.): Library of parallel programs SIR

OuikyBaHi pe3ysbTaT: [[porpamHi IpoayKTH

T'anyss 3acrocyBaHHS: MaTeMaTH4Ha (i3yKa, 064MCII0BaIbHA MaTeMATHKA, reodisuka, iHKeHepis Towo

Onuc npopykuii (ykp): bi6iorexa napanensuux nporpam CIP po3po6ieHa 1j1s miiBUILIEHHS] TOYHOCTI MATEMaTUYHUX MOJieJiei
CTaTUYHOI Ta JMHAMIYHOI NOBENiHKYM CKJIAQAHUX CUCTEM JIJIS1 TUX rajy3ei, e TOUYHICTh Ma€e NPiOpUTETHE 3HAYEHHS], 30KpemMa
MexaHinji ta reodisuii. Po3pobsieHe bl BIPOBaKEHE KIACTePHE 3aCTOCYBAHHS, 1O B ITapajieIbHOMY PEsKUMI 311iliCHIOE

BHUCOKOTOYHE NOCHimKeHHs BinnoBinHux CIP

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: 3a6e3neyeHHs] IPOMUCIOBOCTI UM HaCeJI€HHs! HOBUM BUZIOM iH(OpMaliiiHO-

KOMYHIKaLiIHUX TTOCTTYT

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 01.201712.2021

Bupo6HuK npoaykuii: [HcTUTYT KibepHeTnkY iM. B.M. I'mymkoBa HAH Ykpainu

Cro>KuBavi MPOAYKIHi: 17151 TUX rajiy3ed, ie TOYHICTh Ma€e IPiOPUTETHE 3HAaYeHHs], 30KpeMa MexaHilli Ta reodisui
IepcnekTuBHI pUHKHU: YKpaiHa. €Bpona

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

dopmu Ta yMOBH nepepmayi IPOAYKIIii: 32 JOrOBOPaMU

HTII 2

HasBa npoaykiiii (ykp): Metoz ouiHKY (a30BUX LIBUIKOCTEN ITONEPEYHNX XBUIIb

HasBa mpoaykuii (anrJi): Method for estimating the phase velocities of transverse waves

OuikyBaHi pe3yJybTaTH: MeTonu, Teopii

T'anyss 3acrocyBaHHs: MaremarnyHa (isyka, OOYMCIIOBaIbHA MaTeMaTHKa, reoisyka, iHXeHepist Too

Onuc npoaykuii (ykp): Po3po6sieHo CTilikuil MeToJ, OL[iHKM (pa30BUX MIBUAKOCTEN S1- Ta S2-XBUJIb y €71a060 aHI30TPOITHUX
cepenoBULIAX HA OCHOBI (a30BuX mBUAKOCTeN qP-XBuib. B ocHOBI MeToza — nepeTBopeHHs maTtpulli Kpucroddens y
crienjajibHy CUCTEMY KOOP/IMHAT i 32CTOCYBaHHs Teopii 36ypeHb. TOYHICTh 06YKCIIeHb IPOJEMOHCTPOBAHA HA CTAHJAPTHIN
Mojiesti opTopoM6iuHoro cepenosuia. [TokaszaHo, K el Hijxij Mo>KHA y3arajJbHUTH JJIs1 CEPEIOBUIL, 0 He € CI1abo

aHi30TPOITHMMHU.

ConianpHO-eKOHOMIYHA cripsimoBaHicTh HTII: minBuIeHHsI TOYHOCTI MAaTEeMAaTUYHUX MOZeJIel CTATUYHOI Ta JUHAMIYHOI

MOBEMiHKY CKJIaIHUX CUCTEM JIJIsl TUX Tajly3eid, e TOUHICTh Ma€ NpiopuTeTHE 3HAaYEeHHs], 30KpeMa MexaHilli Ta reodisui
Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagskenus HTII: BuposamxeHo

Crpoku BupoBagkeHHs: 01.201712.2021

BupoGHHUK npoayKuii: IHCTUTYT KibepHeTuKM iM. B.M. I'mymkoBa HAH Ykpainu

Cro>KHBavi MPOAYKIi: 1151 TUX rayy3el, e TOYHICTb Ma€e MPiOpUTETHE 3HAYEHHS, 30KpeMa MexaHili Ta reodisutii.
IlepcniekTHBHI pUHKHU: YKpaiHa, €Bpona

ITpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta yMOBH nepegadi npogyKuii: 3a ;oroopamu
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