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Abstract. The results of the Seventeenth International Scientific Seminar "Mathematical
Models and Modeling in Laser-Plasma Processes & Advanced Science Technologies"
(LPPM3-2018), held from 28 May to 1 June 2018 in Montenegro (Budva), were briefly
summarized by the program committee of the seminar.

1 INTRODUCTION

From May 28 to June 1, 2018, the 17th International Scientific Seminar "Mathematical
Models and Modeling in Laser-Plasma Processes & Advanced Science Technologies"
(LPPM3-2018) took place in Montenegro, Budva. Figure 1 presents participants of LPPM3-
2018 at the opening day. Seminar organizers: Keldysh Institute of Applied Mathematics of
Russian Academy of Sciences, A.M. Prokhorov General Physics Institute of Russian
Academy of Sciences, University of Montenegro (Podgorica), Forum of University Professors
and Researchers of Montenegro, Scientific Journal "Mathematica Montisnigri".

2 MAIN CHARACTERISTICS OF THE SEMINAR

More than 70 well-known scientists from Russia, Montenegro, France, Great Britain took part
in the Seminar in 2018. From Russia, scientific results were presented by researchers from five
Institutes of the Russian Academy of Sciences, six research centers and universities. Montenegro
was represented by researchers at the University of Montenegro. France was represented by the
University of Paris-Saclay, Great Britain - Queen Mary's University of London.

The seminar still has the information support of the international scientific journal
Mathematica Montisnigri. In 2018, the articles on LPPM3-2018 will be published on the pages of
42th and 43th journal's volumes. The publication in the journal of innovative articles that have
scientific novelty and passed approbation at the Seminar, contributes to the development of
mathematical science, demonstrates to the scientific community the possibilities of the
methodology of mathematical modeling.

All reports were made on the main scientific topics within the framework of two sections.

Section I. Laser-plasma processes, laser action.

— Laser ablation - experiment, theory statement of the problem.

—  Continuum and atomistic models.
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Simulation of various modes of laser action on materials.

Generation of nanoparticles and nanostructures by ultrashort laser pulses.
Non-equilibrium low temperature laser plasma.

Plasma theory and simulation.

Mathematical modeling and computer experiment in applied problems.

Section II. Advanced science technologies.

Models and algorithms for high performance computing.
Models of mathematical physics and complex analysis.
Russian space.

Advanced scientific technologies in humanitarian knowledge.
Mathematical methods in biology.

The seminar traditionally keeps an interdisciplinary focus, based on the scientific
methodology of mathematical modeling, which allows to unite scientists working in different
subject areas: mathematics, physics, chemistry, biology, medicine, economics, history.

bty

Fig. 1. Participats of the seminar LPPM3-2018 at the opening day.

The main scientific directions of the seminar were formulated in invited papers. One of the
main topics discussed was the problems of short-pulse (nanosecond) laser action on condensed
media and methods for their solution. Three invited reports were devoted to this area. The
sequence of complex phenomena initiated by short nanosecond laser pulses upon irradiation of
metal surfaces was considered in two aspects: theoretical and experimental.

According to the results of theoretical studies, the main tool of which is mathematical
modeling, in the report [1], presented by the Keldysh Institute of Applied Mathematics of RAS,
(Russia), a complex sequence of events that occur during and after the end of the laser pulse was
analyzed. The presented results were obtained within the complex of continuum models: 1D -
RGD model, conjugated with the multifront model of phase transformations in the Al target.

103



V.1. Mazhukin

The problem of studying nanosecond laser ablation with the help of molecular dynamical
modeling was considered in the report [2] presented by the A.M. Prokhorov General Physics
Institute of RAS (Russia).

The results of an experimental study of nanosecond ablation by laser pulses and their
theoretical analysis were presented in an invited paper [3] presented by the University Paris-
Saclay (France).

Another discussed direction of the seminar was the problems of developing numerical methods
in the context of improving modeling results in various subject areas. The report [4] is devoted to
the construction of exact solutions of equations of hyperbolic type containing a discontinuity. The
paper shows the construction of discontinuous solutions for the quasilinear transport equation and
the system of shallow water equations with the use of the characteristic approach, the urgency of
constructing analytical solutions for complex problems of applied importance is noted.

Recently, the topic "Models and algorithms for high-performance computing”, which was
reinforced in 2018, was presented by an invited report [5]. The report presents effective
technology and software solutions on graphics processors (GPU) of the problem of modern oil
and gas engineering related to increasing oil recovery of oil reservoirs by preventing the
phenomena of unstable (incomplete) oil displacement. Software solutions of the problem are
based on the use of distributed computing and parallelization of graphical calculations using
modern shader technologies. The proposed technology includes the construction on the GPU of a
polygonal isosurface model, its arbitrary flat section, as well as the visualization of the isosurface
model in mono and stereo mode.

The traditional topic is "Russian space" within the framework of the section "Advanced
science technologies". In the invited report [6] the retrospective and prospects of space research
at the Keldysh Institute of Applied Mathematics of RAS (Russia) since the creation of the Soviet
R-7 rocket which brought on the orbit world's first Earth artificial satellite to modern international
space research projects. During the sectional discussions, the problems of observing space objects,
developing observational systems and statistical processing of the obtained data, and modeling
problems of operator-controlled robots were considered.

The problems outlined in the invited papers were discussed during the sessions of the sections.
The diagram (Figure 2) shows the quantitative characteristics of the reports submitted by
scientific organizations for discussion at the sessions of the sections. Among the scientific centers
presenting scientific results at the LPPM3 seminar, the Keldysh Institute of Applied Mathematics
of RAS has recently retained the leading position in the number of scientific reports submitted.
The share of reports submitted by scientists from the University of Montenegro has increased. A
consequence of this was a change in the thematic structure of the reports. As compared to 2017,
the number of reports devoted to high-performance computing, molecular dynamics modeling,
computational methods, models of mathematical physics has increased significantly.

In the topic "Models of mathematical physics and complex analysis " the problems of
numerical methods development in context of improvement of simulation results in various
subject areas were discussed. In particular the discontinuous Galerkin method for problems
with shock waves is discussed [7]. This method has a number of advantages inherent in both
finite-element and finite-difference approximations. It provides a given order of accuracy on
smooth solutions and can be used for grids of arbitrary structure. Difference schemes of the
method of support operators [8] for the equations of the theory of elasticity in displacements
are debated. Such approximations preserve the properties of divergence, self-adjointness and
sign-definiteness of differential operators, and applicable to the solution of non-stationary
problems of hydrodynamics with allowance for elastic processes.
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For the numerical solution of three-dimensional diffusion equations a self-adaptive
Chebyshev iterative method is presented [9]. This algorithm is capable of evaluating an
unknown lower bound of the discrete operator spectrum. It is shown that adaptive procedure
ensures the convergence of the adaptive method with computational costs close to the costs of
the Chebyshev method, which uses the exact boundaries of the spectrum.
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Fig. 2. Structure of reports on scientific organizations of speakers.

The molecular dynamics modeling methodology (MDM) was discussed, and the growing
importance in the studies of the atomistic approach associated with the development of
computing facilities was noted. A new technique for modeling liquid molecular systems in
different spaces and time scales simultaneously with a consistent transition between scales
was presented in the report [10]. Within the framework of the molecular dynamics
methodology, the results of studies of the properties of metals [11] and semiconductors [12]
in the melting range and critical phenomena were presented.
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The increase in the share of reports presented by scientists of the University of Montenegro
(Fig. 2) reinforced the theme of the fundamental aspects of complex analysis, the n-
dimensional bialgebra. The following reports were presented.

e Complex analysis. In this area, the results of studies of various spaces of analytic and
harmonic functions were presented [13 - 16];

e Algebra. The results of investigations of various algebraic structures, such as
hypernormal rings and semisimple n-dimensional bialgebras, are presented [17, 18];

e Dynamic systems. The results of a study of the motion of particles on a compact Lie
group are presented, the swarm model developing on the 3-D sphere [19-21];

e Graph theory. Molecular graphs have been studied in this field [22].

Within the framework of the section "Advanced science technologies" in the topic topic
"Mathematical Methods in Biology", the problems of modeling in biomedicine including the
problems of multichannel analysis of data, allowing to restore the structure and dynamics of
complex systems, such as the human body, including the brain, heart and muscles [23];
modeling of non-stationary processes of infection spread.

Materials of the LPPM3-2018 conference can be found at
https://lppm3.ru/historyeng/history-of-programmes .

3 SEMINAR DECISIONS

The following decisions were made:

— In every possible way to strengthen and develop international scientific cooperation in
the field of application of methods of mathematical modeling;

— To maintain the basic principles of the Seminar, strengthening its interdisciplinary,
involving, scientists from various fields of science;

— To hold in 2019 the 18th International Scientific Seminar LPPM3, the 10th held in
Montenegro.

Detailed information on the preparation of the seminar, the materials of the speeches and
the results of the annual sessions can be found on the website: http://lppm3.ru/.

Chairman of the Program Committee, Professor V.I. Mazhukin.
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AnHoTanusa. Pesynbratel CemHanumaroro MeXaIyHapoOgHOTO HAy4YHOTO  CEeMHUHapa
«MareMmaTn4eckue MOACIM W MOACIHUPOBAHUC B JIA3CPHO-TNNIA3MCHHBIX IIPOHCCCaxX &
nepeaoBbIX HaydHbIX TexHoJorusx» (LPPM3-2018), npoxoausmiero 28 mas mo 1 urons 2018
roga B YepHoropuu (r.byzaBa), kpatko 06001IeHB TPOrPAMMHBIM KOMUTETOM CEMUHApA.

1 BBEJEHHUE

C 28 mas mo 1 wmrons 2018 roma B ropome bynsa (UYepnoropus) cocrosics 17-i
MexnyHapoaHblii Hay4dHbIH cemuHap «MaremaTuyecKkue MO W MOJECIMPOBAHUE B
Ja3epHO-1IIa3MeHHbIX mpoieccax & IlepenoBeix Hayunbix TexHonorusx» (LPPM3-2017) Ha
puc.l mpexncrasieHa ¢ororpadus ygactHukoB cemuHapa LPPM3-2018 B neHb OTKpBITHS.
Opranuzaropsl cemuHapa: WMHcTuTyr npukiaagHoid warematukun uM. M.B. Kengeina
Poccuiickoii akanemun Hayk, UHCcTUTYT 00mIel ¢u3uku um. A.M. IIpoxopoBa Poccuiickoit
akagemun Hayk, YHuBepcuteT UYepHoropum (Ilogropuma), ®opym mnpodeccopoB u
uccaenoareneir Yepnoropuu, Hayunerii sxypHan «Mathematica Montisnigri.

2 OCHOBHBIE XAPAKTEPUCTUKU CEMHUHAPA

B pa6ore Cemunapa 2018 roga nmpunsiau yyactue 6osnee 70 u3BecTHBIX yueHbIX u3 Poccuu,
Uepnoropuun, Ppanuuu, BenukoOpuranuun. W3 Poccum HaydHble pe3yibTaThl — ObLIN
MpeAcTaBIeHbl HuccienoBarensiMu nAtd WHcturytoB Poccmiickoit Axanemun Hayk, mectu
Hay4HBIX EHTPOB U YHUBEPCUTETOB. YepHOTrOpHIO MPEACTABIISUIA UCCIIEOBATENN Y HUBEPCUTETA
Uepnoropuu. ®pannus Obuta npeacrasieHa yausepcurerom [lapmk-Caxnail, BeaukoOpuranus —
JIOHIOHCKUM YHHUBEPCUTETOM KOpOJieBbl Mapuu.

[To-npexxuemy CemuHap mnonydaeT HHGOPMAIMOHHYIO TMOJIICPKKY HAYYHOTO >KypHajIa
«Mathematica Montisnigri». [lo mokmazam, BBI3BaBIIMM HAMOOJBITUN HWHTEPEC YYACTHUKOB
Cemunapa B 2018 romy, Ha crpanumax 42 u 43 TOMOB KXypHajia OyayT OMyOJMKOBAHBI CTaThH.
[MyOonukanuss Ha CTpaHMIAX IKypHAla WHHOBAIIMOHHBIX CTaTed, OOJIAMAIONMX HAyIHOU
HOBM3HOM U mpoweamux amnpobanuio Ha CemMuHape, BHOCUT BKJIaJ B pa3BUTHE
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MaTeMaTHYeCKOM HAayKH, JEeMOHCTPHPYET HAyYHOMY COOOIIECTBY BO3MOXKHOCTH METOJIOJIOTHH
MaTeMaTH4eCKOI0 MOJEIUPOBAHNS.

Puc. 1. Yuactauku cemunapa LPPM3-2018 B 1eHb OTKPBITHSL.

Bce noxnaaer ObuH clieiaHbl 10 OCHOBHBIM HaYYHBIM TEMaM B paMKaXx JBYX CEKIIHI
Cexuus 1. JIazepHo-11a3MEHHBIE TPOLIECCHL, JIA3EPHOE BO3/ICHCTBHE.

JlazepHast aOis1Ms - SKCIEPUMEHT, TEOPHsl, TOCTAHOBKH 3a/1a4.

KonTunyanbHble 1 aTOMUCTUYECKHE MOJCIH.

MonenrpoBaHue pa3IuUHbIX PEKUMOB Ja3€PHOTO BO3ACHCTBHS HA MaTEpUaJIbl.
['enepanust HAaHOYACTULl U HAHOCTPYTYP YIAbTPAKOPOTKUMHU JIA3€PHBIMU UMITYIbCAMH.
HepaBHoBecHas HU3KOTEMIIEpaTypHas Ja3epHasl IIa3mMa.

Teopust m1a3Mbl U BHIYUCIUTENIbHBIA SKCIIEPUMEHT.

Maremarrnueckoe MOACIUPOBAHNE U BHIYMCIUTEIILHBINA SKCIIEPUMEHT B MPUKJIIATHBIX

npobiiemMax
Cexmnus II. TlepenoBbie HayYHBIE TEXHOJIOTHH.

Mopenu 1 anropuTMBI U1 BBICOKOIPOU3BOAUTEIIBLHBIX BBIYUCICHUI
Monenu maremaTnyeckoi (PU3MKU U KOMIUIEKCHBIA aHAU3.
Pycckuii kocmoc.

IlepenoBble Hay4HBIE TEXHOJIOTUM B TYMAHUTAPHBIX 3HAHUSIX.
MaremaTHueckue MeTo/ bl B ONOMETULIMHE.

CemMuHap  TpaJUIMOHHO  COXpaHAeT  MEXIUCUUIUIMHAPHYIO  HANpaBJICHHOCTH,
OCHOBBIBAIOIIYIOCS Ha HayYHOW METOJOJIOTMM MAaTEMaTHYECKOTO MOICIMPOBAHUS, KOTOpas
MO3BOJIIET OOBEAMHHUTHh YYEHBIX pabOTAIOUMX B Pa3IWYHBIX MPEIMETHBIX OO0IaCTAX:
MaTeMaTuke, pu3uke, XuMuu, OMOIOTHH, MEIUIIMHE, YKOHOMUKE, HCTOPHUH.
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OcHOBHbBIC HAaYYHBIC HAIPABJICHUS CEMHUHAapa ObUIM CHOPMYITUPOBAHBI B MPHUTIAMICHHBIX
noknanax. OJIHUM W3 OCHOBHBIX OOCYKJAaeMbIX HANpaBJIEHUH CTald MpoOIeMbl
KOPOTKOMMITYJIbCHOTO (HAHOCEKYHJHOT'O) JIa3€pHOTO0 BO3IECHCTBUS Ha KOHACHCHUPOBAHHbIE
Cpellbl U METOJIbl UX peUIeHHs. DTOMY HAIPaBICHUIO ObUIO MOCBALICHO TPH MPUTJIAIIEHHBIX
noknana. IlocnenoBaTenbHOCTh  CHOXKHBIX — SIBICHMHM, HMHULUUPYEMBIX  KOPOTKHUMH
HAaHOCEKYHIHBIMU JIa3€pPHBIMH UMITYJIbCAMU TPHU O0JYyYEHUH METaUIMYECKUX MMOBEPXHOCTEH,
ObUIa PaCCMOTpPEHA B JIBYX aCIEKTaX: TEOPETUYECKOM M IKCIIEPUMEHTAIHLHOM.

[To pesynbrataM TEOPETUYECKUX HCCIEAOBAHUN, OCHOBHBIM HHCTPYMEHTOM KOTOPBIX
SIBJISIETCS MAaTEMAaTHUUECKOE MOJIeIupoBanue, B qoknanae [1], npencrasnennom UIIM um. M.B.
Kenneimma PAH (Poccust), 6puta mpoananu3upoBaHa CI0KHAS TTOCIEI0BATEIFHOCTh COOBITHH,
KOTOpBIE IIPOUCXOAST BO BPEMS U MOCJIE OKOHUAHUS JIa3epHOro umnysbca. IIpencraBieHHble
pe3yabTaThl OBLIM TOJYYEHBl B paMKaxX KOMILIEKCa KOHTHHYaJIbHBIX Mozenei: 1D — PI'JI
MO/IEIIH, CONPSKEHHOM ¢ MHOTO(GPOHTOBOM MOJIENbIO (ha30BBIX MpeBpalleHuil B Al MumeHu.

[IpobGnema nccnenoBaHUsT HAHOCEKYHIHOM JIa3epHOM abJSAIUUA C TIOMOIIBI0 MOJIEKYIISIPHO
JMHAMUYECKOTO MOJeTUpOBaHMs Obljla paccMOTpeHa B Jokiaze [2], npeacraBienHom OO
uM. A.M. IIpoxoposa PAH (Poccus).

Pe3ynpTaThl SKCIEPUMEHTAIBHOTO HMCCIEIOBAHUS HAHOCEKYHIHOM aOJsIMU J1a3epHBIMU
UMIYJIbCAMH U MX TEOPETUYECKUH aHaiau3 ObUIM MpeACTaBIEHbI B MPUTJIAIIEHHOM JOKJIaae
[3], npenctaBnenHoM YHusepcuteToM Ilapuxk-Cakinait (Opannus).

Hpyrum oOCyXJa€MbIM HAampaBJICHUEM CEMHUHapa CTajad MpobjeMbl pa3paboTKu
YHUCJIEHHBIX METOJOB B KOHTEKCTE YIYYIIEHHUS PE3yJbTaTOB MOJAEIUPOBAHUS B Pa3IMUHBIX
npeaMeTHBIX 00nacTax. [locTpoeHUIo TOUHBIX peleH! ypaBHEeHUH runepOoInYecKoro THIa,
CoJIepKalnX pa3pbiB, MOCBAILIEH N0KIa] [4]. B mokiane mokaszaHo mocTpoeHUE pa3phIBHBIX
pELICHHI 1J11 KBa3WJIMHEWHOTO YPaBHEHUS MEPEHOCA U CUCTEMbl YPABHEHHUI MEIKOU BOJBI C
UCIIOJIb30BAaHUEM XapaKTEPUCTHUUECKOIO IMOAXO0/a, OTMEYAETCS aKTYalbHOCTh IOCTPOCHUS
AQHAIUTUYECKUX PEIICHUHN AJIS CIOXKHBIX 33/1a4, UMEIOIIUX MPUKIIaJHOE 3HAUCHHUE.

HenaBHo mnosiBuBLIEecs Ha cemMuHape, HO ycwiuBlieecs B 2018 roxay, HampaBieHue
«Mopenu 1 anroOpUTMBI 1711 BBICOKOTIPOU3BOAUTEIbHBIX BBIUYUCICHUNY, OBIJIO MPEICTaBICHO
OpUrJamieHHsIM AoknaaoMm [5]. B nokmage mpencrtaBneHa 3¢ (eKTUBHAS TEXHOJOTHS H
mporpamMMHbIe penieHus Ha rpadudeckux mpoueccopax (GPU) mpobGieMbl COBpeMEHHOTO
He(TEera30BOro HMHXHUHUPHHTA, CBA3aHHOW C IMOBBIIIEHHEM HE(PTEOTAaYH HE(PTECHOCHBIX
IUIACTOB 32 CUET MPEeAOTBpAICHUs SBICHUI HEyCTONYMBOIO (HEMOJHOI0) BBITECHEHHS
HedTu. [IporpammHubie pemeHust MpoOieMbl OCHOBAHbI HAa MCIOJIB30BAHUU PACIPEACICHHBIX
BBIUMCJICHUM M pacnapayieIMBaHUM TpaQUuecKUX pPacyeToB € MOMOIIbIO COBPEMEHHBIX
meiaepHbIX TexHoJorui. I[IpemnaraemMas TeXHOIOTUs BKIIOUaeT B cedst moctpoernue Ha GPU
MOJIMTOHAJIBHON MOJIENM H30MOBEPXHOCTH, €€ NMPOU3BOJIBHOTO IUIOCKOTO CEYEHMS], a TaKkKe
BU3YaIM3aI{I0 MOJIETIH U30MIOBEPXHOCTH B MOHO- M CTEPEOPEKUME.

TpanMuMOHHOM Ha ceMUHape craja TeMmaruka «Pycckuii kocmocy. llpurnameHHsbli
JIOKJIaz [6], moKa3ajn peTpOCIEKTUBY M MEPCIIEKTUBBI UCCIECIOBAHUN KOCMHUYECKOM TEMATUKU
B UIIM um. M.B. Kengeimia PAH (Poccust) ot mepuona co3gaHusi pakerbl-Hocutens P-7,
KOTOpasi BbIBeJIa Ha 3€MHYIO OpOUTY MEpBBIH B MUpPE HMCKYCCTBEHHBIH CIYTHUK 3€MIIH, 10
COBPEMEHHBIX MEXIAYHAapOJHBIX IIPOEKTOB HCCIENOBAaHUS KocMoca. B Xozne CEeKIIMOHHBIX
00CYXICHUI paccMaTpUBAIMCH MPOOJEeMbl HAOMIONEHUS 32 KOCMHYECKUMU OOBEKTaMH,
pa3BUTHS CHUCTEM HAONIOJACHUS UM CTATUCTUYECKOH OOpabOTKM TONYyYEHHBIX JaHHBIX,
po0OJIeMbl MOJIEIMPOBAHUS YIIPABISIEMBIX OIIEPATOPOM POOOTOB.
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[IpoGnempl, HaMEeUEHHBIC B MPUTJIAMICHHBIX JOKIAAaX, OOCYKIAIMCh B XOJE 3aceIaHui
ceknuii. Ha amarpamme (puc. 2) mokazaHa KOJWUYECTBEHHAs XapaKTEPHCTHKA JIOKJIAJOB,
MPEJICTABICHHBIX HAYYHBIMU OpPTaHHU3AIUSMHU IS OOCYXKICHHS Ha 3aCCHaHUAX CEKIIHU.
IlepBeHCTBO MO KOJIMYECTBY MPEACTABICHHBIX HAYYHBIX JOKJIAI0B Ha cemuHape LPPM3 B
2018 romy cpenu HaydHbBIX LEHTPOB coxpaHseT MHCTUTYT MPUKIATHON MaTeMaTHUKU HM.
M.B. Kenmpima PAH. CrneactBueM 3TOro cTajio HM3MEHEHHE TEMAaTHYECKOW CTPYKTYPHI
noknanoB. Ilo cpaBHenuto ¢ 2017 ronom 3HAYUTENBHO YBEIMYMIOCH KOJIMYECTBO JTOKJIAI0B
MOCBSIIEHHBIX BBICOKOTIPOU3BOAUTEIBHBIM BBIUMUCICHUSM, MOJIEKYJISIPHO-IUHAMUYECKOMY
MOJICTIMPOBAHUIO, BEIYUCIUTEIHLHBIM METOIaM, MOJCIISIM MAaTEMAaTHIECKON (PU3UKH.

2% 2% 29, 204

B IIIM sm. M.B. Keaapima PAH, Mocksa, Poccns

B Vausepcurer Yepnoropun, [Hoaropnna, Yepnoropusn
B HO®D nm. A.M. IIpoxoposa PAH, Mocksa, Poccnn
B HHIICH PAH, Mockga, Poccns
u IIKH PAH, Mocksa, Poccna
B IIOBT PAH, Mocksa, Pocca
M®TH, Mocksa, Pocca
VaneepcurerT Iapma-Caknail, ©panmusd

JloHgoHCKNi YHHBepCcHTET KopoJeBbl Mapun, Beamkodpuaranms

Puc. 2. CtpykTypa IOKJIaI0B MO HAyYHBIM OPTaHU3AIMAM JOKJIAIIHKOB.

B paznene «Mogenun maTemaTrnueckod GU3MKM U U KOMIUICKCHBIN aHAN3» 00CYKIAINCh
npoOJieMbl  pa3pabOTKH YHCICHHBIX METOJOB B KOHTEKCTE VIIYUIICHHS pPe3yJIbTaTOB
MOJICTIMPOBAHUS B PA3IMYHBIX MPEAMETHBIX 001acTsax. B wactHoCcTH, 00Cy)KIacs pa3pbIBHBII
Meron [lanmepkuHa st 3ama4 ¢ yJapHBIMH BoOJHaMH [7]. DTOT MeETON HUMeEET psif
NPEUMYIIECTB, MPHUCYIIMX KaK KOHEYHO-dJIEMEHTHBIM, TaK U KOHEYHO-PA3HOCTHBIM
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npubimxkeHusM. OH oOecrieuynBaeT 33JaHHBIA MOPSIOK TOYHOCTH Ha TVIAJAKHX PEIICHUSIX H
MOJKET HCIIOJIb30BaThCs JJI CETOK MPOU3BOJIIBHOM CTPYKTYpbl. OOCYXAanuch pa3HOCTHHIE
CXEMBI METOJ]a ONOPHBIX ONEPATOPOB [8] ISl ypaBHEHUM TEOPUM YIPYTOCTH B CMELICHMSIX.
Takue anmpoKCHUMAallMKd COXPAHSIOT CBOMCTBA PACXOAMMOCTH, CAMOCOIPSKEHHOCTH U
3HAKOOIPE/ICTICHHOCTH TU(PEpeHIINATbHBIX ONEPaTOpOB W TNPUMEHUMBI K PELICHUIO
HECTAllMOHAPHBIX 33Jay THIPOJMHAMHUKU C Y4E€TOM YIPYruX MporeccoB. i YUCIEHHOTO
pElIeHUs TPEXMEPHBIX YpaBHEHH MU y3Ur IPEICTABICH CaMOaIallTUBHBIA UTEPAIIHOHHBIHA
mMetoa YeoOrwimeBa [9]. DTOT airOpUTM COCOOEH OIIEHUTh HEM3BECTHYIO HIKHIOIO TPAaHUILY
JMCKPETHOTO CrHekTpa omepartopa. IlokasaHo, 4To ajanTHBHAs INpoleaypa obecreunBaeT
CXOJUMOCTh aJIalITUBHOTO METO/A C BBIUYUCIMTEIBHBIMH 3aTpaTaMH, OJM3KUMHU K 3aTparam
MeTosa YeOblieBa, KOTOPBINA UCIIOIB3YET TOUHBIC TPAHUIIBI CIICKTPA.

OO0cyxaanach MOJIEKYJISIPHO-TUHAMUYECKast MEeTooJIoTHusl MoaemupoBanus (MJIM), 6110
OTMEUEHO BO3pPACTAIOLIEE 3HAUEHHUE B MCCIEJOBAHUAX ATOMHCTHYECKOTO IOAXO0AA,
CBA3aHHOTO C Pa3BUTHUEM BBIUMCIMTEIbHBIX cpeacTB. HoBasg meroauka MoIenupoOBaHUS
KUJKUX MOJCKYISPHBIX CHCTEM B pa3HBIX TMPOCTPAHCTBAX M BPEMEHHBIX MaciiTabax
OJIHOBPEMEHHO C IMOCJIEIOBATEIbHBIM NEPEXOAOM MEXAY MaciTadaMu Obljia peICTaBIeHa B
noknazne [10]. B paMkax MoJeKyssIpHO-AMHAMUYECKON METONOOTHH OBbLTH MPEACTaBICHBI
pe3yabTaThl HMCCIENOBAaHUN CBOMCTB MeTauioB [11] m momympoBomHukoB [12] B oGmactu
TUTABJICHUS U KPUTUYECKUX SIBJICHUH.

VYBenuueHue 0K JIOKJIAJ0B, MPEACTAaBICHHBIX YUEHbIMH YHUBepcurera UepHoropuu
(puc.2) ycunuino TeMaTtuky (QpyHIaMEHTAIbHBIX acleKTOB KOMIUIEKCHOTO aHAJIN3a, N-MEepHOU
O6uanreOpsl. bbutn mpecTaBIeHbI TOKIAbI MO0 CIEIYIOIIUM HANIPABICHUSIM.

» KommekcHblit ananus. B 3Toit obmactu ObLIM MPEACTaBICHBI Pe3yIbTaThl UCCIEIOBAHUN
Pa3IMYHBIX TPOCTPAHCTB AHATTUTUYECKUX U TapMOHUYECKUX GyHKImiA [13 - 16];

* Anrebpa. IlpenctaBieHsl pe3ysibTaThl HCCICIOBAHUN PasHBIX anreOpanyecKux CTPYKTYp,
TaKUX Kak TUIIEPHOPMAaJIbHBIE KOJIBIIA U TTOIYIIPOCThIE N-MepHbIe Onanreopsl [17, 18];
 lunamuueckue cucremsl. [IpencraBieHsl pe3yabTaThl UCCIEIOBAHNS IBUKEHHUS YacTHIl Ha
KOMITaKTHOM rpymie JIu, Mmonens pos pasBuBaromrytocs Ha 3-D cdepe [19 -21]

* Teopus rpacdoB. B 310l 06mactu uccieqoBaaucy MoJIeKyIspHbie Tpadbl [22].

B pyOpuke «Maremarndyeckue METOAbI B OHMOJOTHH» PACcCMaTPHBAJIOCh MPOOIEMBI
MOJCIIMPOBAaHUsT B OHMOMEIMIIMHE, B TOM WYHCIIE MPOOJEeMbl MHOTOKaHAJIHHOIO aHAJIN3a
JAHHBIX, TIO3BOJISIOLIET0 BOCCTAHOBUTH CTPYKTYPY U TUHAMUKY CIOXKHBIX CUCTEM, TAKMX Kak
YEJII0BEYECKOE TENo, BKJIOYas MO3l, cepaune M Mblunsl  [23];  MoAenupoBaHUs
HECTAIlMOHAPHBIX MPOLIECCOB PACIPOCTPaHEHUSI HHPEKIINH.

Marepuansl BBICTYIUICHHH y4acTHUKOB KoH¢pepeHiuun LPPM3-2018 moxHO HaiiTu Ha
caifre https://Ippm3.ru/en/historyeng/history-of-programmes.

3 PEHIEHUSA CEMHMHAPA

Bbumu npuHSATHL CleayIOIINe pEeHIeHUs:
— BCEMEpHO YCHJIMBATh U Pa3BUBATh MEXKIYHAPOIHOE HAYYHOE COTPYIHHUYECTBO B
o0JacTu MPUMEHEHHUSI METOJIOB MAaTEMAaTUYECKOTO MOJICIIMPOBAHHS,
— TMOAJIEPKUBATh OCHOBHBIE MPUHIUIIBEI CeMHUHapa, YCUIINBAsL €ro
MEXIUCUUIUTMHAPHOCTD, IPUBJIEKAsl ISl 3TOTO YUYEHBIX U3 pa3IMuHbIX oOjacTen
HAYKH;
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— nposectu B 2019 roay 18-it MexxnyHapoausiii HayuHblii cemuHap LPPM3, necsarslii B

UYepHoropuu.
[TogpoOHyto mH(pOpMaIMIO O MOATOTOBKE CEMHHapa, MaTepuagaxX BBICTYIJICHHH U

UTOTaX €XKETOIHBIX CECCUI MOXKHO HAWTH Ha caite: http://Ippm3.ru/.
[Ipeacenarens [Iporpammuoro Komurera, mpodeccop B.U. MaxykuH.
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