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OBPATHAZ{ 3ATAYA JIEYEHU A 3APA2KEHHOI'O OPTAHU3MA
BAKTEPUOCTATUYECKNM AHTUBNOTUKOM
Asznmos AA.
Kasaxcrul nayuonaashoil yrusepcumam um. aisv-Papabu, Aamamaot
anvar.aa@mail.ru

B pabore paccMaTpuBaercs mporiece JedeHust 3apaskeHHOTO OpraHu3Ma 0aKTEePHOCTATHYECKIM
aHTHOMOTUKOM. B cucreme Hapsay C OCHOBHOM MOMyJISIUU OAKTEPHUil,9yBCTBUTEILHBIX K JIeii-
CTBUIO AHTHOUOTUKA, MIPUCYTCTBYIOT DAKTEPUU-MYTAHTHI, HA KOTOPbIE AHTUOMOTUK HE OKA3BIBAET
BJIMSIHUS. DTOT MPOIECC OMUCHIBAECTCS CeAyomei cucreMoil nudGepeHnanibHbX ypaBHEH:

. ka
T = [:C_i)l — b1 (x1 +$2)}9€1,

To = [(12 — ba(x1 +5E2)}$2,

0JIe X1 ¥ Lo — YUCTEHHOCTH OCHOBHOM MOIMYJIIiK GakTepuii u 6aKTepUii-MyTaHTOB COOTBETCTBEH-
HO, 4] ¥ G — IPUPOCTHI YUCIEHHOCTH OAKTEPHUIT OCHOBHON MOMYJISIIINYA U MyTAHTOB, TTAPAMETPHI by
U by XapakTepu3yioT IyBCTBUTEIHLHOCTH 0DOUX TUMOB GAKTEPHUIl K OrPAHMIEHHOCTH YKU3HEHHOTO
IpPOCTPAHCTBA, 6 — 3bHEKTUBHOCTD AHTUOMOTHKA, k — €ro KOHIEHTPAIUs. SHAYEHUST IUCTCHHO-
creit GakTepuit 000UX TUIIOB B HAYATBHBI MOMEHT BPEMEHU CUUTAETCS U3BECTHBIMMU:

X1 (O) = T10, $2(0) = T20-

3agada cOCTONT B OTHLICKAHNH MapaMeTpa k TaKuM obpa30oM, 9TOOBI COBETYIOIIEe eMy pereHre
CHUCTEMBI YIOBJIETBOPSIO YCIOBUIM:

z1(t) = y1(t), 22(t) = ya2(t),

rae GYHKINK Y1 ¥ Yo CIUTAIOTCS W3BECTHBIME Ha nHTepBase BpeMenu [0, T] (pe3yabrarsl sKcme-
PHMEHTA).
3agada cBOAUTCH K MUHAMH3ANNK (DYHKIHOHAA

10 = [ [(a(0) = 00)* + (w2(t) = (0] .

Jlannas 3a7a4a pernaercss PaJueHTHbIM METOIOM. Pacders MoKa3aid, 9T0 3HAYEHUE Hems-
BECTHOT'O TIapaMeTpa k BOCCTAHABIMBAETCI C TOYHOCTHIO O THICTYHBIX.
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Nucleation Rate Surfaces as a New Tool for the Nucleation Kinetics Description
M. P. Anisimov
Nanoaerosol Research Laboratory, FSBSI Technological Design Institute of Scientific
Instrument Engineering SB RAS (TDISIE SB RAS, anisimovmp@mail.ru), 41 Russkaya
Street, 630058, Nowvosibirsk, Russia

ABSTRACT

One can find in scientific literature a pretty fresh idea of the nucleation rate surfaces
design over the diagrams of phase equilibria. That idea looks like profitable for the nucleation
theory development and for various practical applications where predictions of theory have no
high enough accuracy for today. The common thermodynamics has no real ability to predict
parameters of the first order phase transition. Kinetics of that transition is complicate problem
as well. It is known widely that many-body problem has no exact solution. The usual way of
any theory is to reduce the many-body problem to one body in some field. The features of one
body and the field are adjusted usually to get the reasonable compliance to the empirical results.
Relation of the theoretical and empirical results is not good enough in case of the Nucleation
Theory.

Nucleation experiment can be provided in very local nucleation conditions even the nucleation
takes place from the critical conditions down to the absolute zero temperature limit and from zero
nucleation rates at phase equilibria up to the spinodal conditions. Theory predictions have low
reliability as a rule. It is well known that any phase diagram has several lines of phase equilibria.
It is easy to show that each line of phase equilibria generates the nucleation rate surface in space
of nucleation process parameters. It means that one has multi sheet nucleation rate surfaces in
the common case. Each nucleation rate surface is related to one phase state generation, or it is
related to a single channel of nucleation. Semiempirical design of the nucleation rate surfaces over
diagrams of phase equilibria have a potential ability to provide a reasonable quality information
on nucleation rate for each channel of nucleation. Consideration and using of the nucleation rate
surface topologies to optimize synthesis of a given phase of the target material can be available
when data base on nucleation rates over diagrams of phase equilibria will be created.
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KJIETOYHO-ABTOMATHAA MOJEJIb ITPOITIECCA
CAMOOPITAHU3AIINN BAKTEPUAJIbBHON CUCTEMBI BEJIKOB MINCDE

Bursungmit A.A.
Hnemumym Buwucaumenvrotd Mamemamuru u Mamemamuueckoii Teopusuxu CO PAH,
Hosocubupck
vitvit@ssd.sscc.ru

Cucrema 6erko MinCDE npucyrcrByer B Hakrepusix F. coli u HEKOTOPBIX APYruxX BUIAX.
B ecrecrBennbix ycnoBusix, MinCDE mpemorBpaiiaer HenpaBuiabHOE JefieHre DaKTepPUaATbHOM
kierku. B maboparopubrx skcnepumentax, MinCDE obpa3syer auxkyiuecs: 6€JIKOBbIE BOJIHBI U
HEKOTOPBIE IPYTHE MTPOCTPAHCTBEHHO-BPEMEHHBIE MATTEPHBI. TOYHBIE MEXAHU3MBI TOTO MPOIECC,
CaMOOPTaHW3aliy J0 CUX MOp He SICHBI, OHAKO, B [1] GBIIO cemaHo TpeanonokeHne, 9To caMo-
oprauuzaius B cucreme MinCDE Bo3HuKaeT B pe3yibrare IByX MPOTHBOMOJIOXKHBIX MEXAHU3MOB:
KOJIJIEKTUBHOE CBsi3biBanme OenkoB MinD ¢ meMmOpamoi,  UX MOCTEIYIONee OTKPEIIEHNE B pe-
synbrare rugpoansa AT®, yckopsomeecs 3a cyer Hakamnusanus 6enkos MinE na memOpane.
Kpowme Toro, B [2] 6b110 mpegmonoxkero, uro cucrema MinCDE MoxeT 4yBCTBOBATH MeOMETPHIO
kjeTkr. OCHOBBIBASICh HA ITUX MPEIMOJIOKEHUSIX, MBI PA3PadOTaIN KJIETOUHO-aBTOMATHYIO MO-
JenTh mporecca camoopraum3arun 6ekos MinDE u mporectupoBasiu ee Ha pererkax ¢ pa3TnaHOMl
reoMeTpueii. B pe3ynbrare KOMIbIOTEPHOTO MOJETUPOBAHUS OBLIN MOy YeHbI OETKOBBIE BOJTHBI 1
CIUPAJIH, CXOXKHE C TEeMHU, 9TO OTOOPAKEHBI HA CHUMKAX, TTOJYY€HHBIX TPU TOMOIIY MTOKAIPOBO
MUKPOCKOTIUH B JIADOPATOPHBIX YCJIOBUSIX.

Wccremoranne BoimosHeHo 1m0 IIporpavmve dyHmaMeHTAIBHBIX HccaemoBanuii [Ipe3mmmyma,
PAH, npoexr 15.9 (2014), a takxke noamepxkano rpaatom POOU 14-01-31425 mol a.

CIINCOK JINTEPATVPHL

1. Loose M., Fischer-Friedrich E., Herold C., Kruse K., Schwille P. Min protein patterns
emerge from rapid rebinding and membrane interaction of MinE. Nat. Struct. Mol. Biol.
2011. V. 18, P. 577-583.

2. Schweizer J, Loose M, Bonny M, Kruse K, Monch I, et al. Geometry sensing by self-
organized protein patterns. 2012. PNAS 109: 15283-15288.
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YUCJIEHHOE PEIMTEHUE ITPAMBIX 1 OBPATHBIX 3ATAY
PAPMAKOKWHETUKUA
Bopomor I.A.
Hosocubupckut 2ocydapemeennnls ynusepcumem, Hosocubupcsk
Huemumym Bunvucaumenrvroti Mamemamuxu u Mamemamuueckot Teopusuxu, Hosocubupck
voronov-dima@mail.ru

B mokname paccMOTPEHO MATEMaTUYECKOe MOISINPOBaHME (PAPMAKOKUHETUYECKUX MTPOIEC-
coB. [IpoaeMoHCTPUPOBAH IIOAXOI, IPU KOTOPOM OPraHM3M Pa3dMBAETCH HA KOHEYHOE YHCJIO Ka-
Mep. B Kazk 101t Takoil KaMepe BelecTso "uaeaibHo-IepeMelIaio’ 1 KHHETHYeCKU-OHOPOAHO. Ta-
KO MPOIIECC OMUCHIBALTCS CUCTEMON HEJIMHEHHONH cucTeMoit qudeeHIInalbHBIX ypaBHeHuii. Ana-
JIN3 WAEHTUOUINPYEMOCTH MaPAMETPOB MO3BOJISIET OMPENIE/INTh, KAKNe U3 MapaMeTpPOB MOIEIN
MOTYT OBITH ONPEIEJIeHbI U3 JAHHBIX IKCIepuMenTa. PaccMarpruBaembie (papMaKOKMHETHIECKUE
MOJE/IA B OOJIBIIMHCTBE CJIy4YaeB SBJIAIOTCA HEUIeHTH(PUIUPYEMBIMH, YTO IPUBOIUT K HEODXO-
JIHAMOCTH IIOMCKA IOAXOIMAINEH 3aMeHbI [IePEeMeHHbIX. PaccMOTpeHbl OCTAHOBKHU IIPSAMOR U 00-
paTHOit 3ama4n papMAKOKUHETHKN. Pa3paboTan alropuTM perreHns 00paTHON 33/ 34N B CIydae
MPOW3BOJILHOTO KOJIMYECTBA KaMep B cucreme. IIpuBeneHbl pe3ysIbTAThl YHCJIEHHBIX PACIETOB.
PaccmoTpen Bommpoc 0 BBIOOpe HAYAIBHBIX MTPUOJIMKEHUN 71T UTePAIMOHHBIX METOI0B

Pabora npoBoaniach mpu dacTuaHON mogaepxKkKe Munncrepcrsa obpazoBanus n Hayku Poc-
cuiickoit @enepanuu, a TakzKe IPH MOAAEPIKKe rpadTa npesugerTa P® 11 moaaepKKu Beay IuxX
umayunbix mkon Ne HIT1-5666.2014.

CIIMCOK JINTEPATYPHI

1. Audoly S., D’Angio L On the identifiability of linear compartmental systems: a revisited
transfer function approach based on topological properties. // Math. Biosci. - 66(2) - 1983
201-228.

2. Rescigno Aldo Foundations of pharmacokinetics. // Kluwer Academic Publishers, 2003,
New York.

3. Macheras Panos, Iliadis Athanassios Modeling in Biopharmaceutics, Pharmacokinetics,
and Pharmacodynamics. // Springer Science+Business Media, Inc., 2006, New York.
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YPABHEHUSA C SATTA3BIBAIOIIIVM APTYMEHTOM
n YPABHEHUYA C YACTHBIMU ITPOU3BOJIHBIMU B
3AJTAYAX MHOTOCTAJIUMHOI'O CUHTE3A BEIIIECTBA
Hevunenko [.B.

Hnemumym mamemamury um. C.JI. Coboresa CO PAH,
Hosocubupcxuti 2ocydapecmeennviii yrnusepcumem, Hosocubupcex
demidenk@math.nsc.ru

Paccvmorpum 3agaqay Komum g cucrembl auddepeHnaabHbIX YPpaBHEHUH, MOIETHPYOei
MHOTOCTAJUAHBIA CHHTE3 BelIecTBAa:

dzy

ar = — x1 +g(t,1'n),

dx; n—1 n—1 .

d_tJ: zj 1 — rj, j=2,...,n—1, (1)
dxy, -1

% _n 1 — Oz, x)4—o = 20, 0>0, 7>0.

Pa3MepHOCTD CHCTEMBI 7 OHMPEIENISIeTCsT IUCIOM CTaauil, 2;(f) — KOHIEHTDAIMS BEIIECTBA Ha
j-# cragum. B ciaydae OOMBIIOro 9uciaa CTaanii BOZHHUKAET MPOOIeMa HAXOXKICHUST KOHETHOTO
OpoIyKTa Ty, (t). Crocob perrerus 310it “npobiembl 60JIbIIONE pa3zMepHOCTH IPEIJIOKEH B pabo-
rax [1, 2]. On 3akmovaercs B cBemernn (1) K HAUAIBHON 3a7ade JJIST HEKOTOPOTO YPABHEHUS C
3aMma3apIBAIIINM apryMeHToM. [Ipu 000CHOBAHUY TAKOTO MEPEXO/Ia aBTOPOM JOKA3AH PSJ, TIpe-
JIESTHHBIX TEOPEM, W3 KOTODPHIX, B YACTHOCTH, BHITEKAIOT OIEHKH ANMPOKCUMAINN T, (t) = y(t)
npu n > 1.

Ha ocroBe npejie/ibHbIX TEOpPeM MPeAIaraeTcst HaX0JUuTh NpUbJIMzKeHHbIe 3Hadenus Ty (t), k =
1,...,n —1, B Bume u(t, zx), 2k = %, rae u(t, z) — pellleHre HEKOTOPOI KPaeBoii 3aa49u Jjist
mapabOINIECKOrO YpaBHEHUS ipu 1 > 1:

TU + Uy — Uzz:(); t>05 z e (071)

2(n—1)
Havasbubie ycnosus npu t = 0 onpesensaoTcs HadalbHbIMU JaHHBIMU U3 (1), a KpaeBble ycJoBus
npu 2 = 0 u z = 1 OUPENENAIOTCS TEPBBIM U MOCIEJIHUM ypaBHEHUsIMU cucteMmbl (1) ¢ yuerom
MpPeJIEIbHBIX TeOPEM W YCTAHOBJIEHHBIX OIEHOK ATMPOKCUMAIINN Ty (t) & y(t), n > 1.

Pa6ora nposoguiack npu gacruunoii nogaep:xkke PODU (npoexr Ne 13-01-00329) u CO PAH
(Mex mucnuInHAPHBL TpoekT Nt 80).

CIINCOK JINTEPATVPLL

1. Jluzowsat B.A., @adees C.H., Temudenxo I'.B., Mamywxun FO.I. MonenupoBanue ypas-
HEHVeM C 3ama3bIBaoINM apryMeHTOM MHOTOCTAINIHOTO cuHTe3a 663 BerRienus // Cub.
KypH. wHAycTp. Mmarem. 2004. T. 7, Ne 1. C. 73-94.

2. Hemudenxo I'.B., Meavrnux H.A. O6 onHoMm criocobe anmpokcuMalun perennii nuddepen-

UATHHBIX ypaBHEHNUi ¢ 3amas3apiBatorumM aprymentom // Cub. mar kypr. 2010. T. 51,
Ne 3. C. 528-546.



9 “MaremMaTHIecKue MOJEIN OUOIOTUN W MEIUITHHET

A MATHEMATICAL MODEL IN BIOMECHANICS
Imomnazarov Kh.Kh.
The Institute of Computational Mathematics and Mathematical Geophysics Siberian Branch,
Russian Academy of Sciences, Novosibirsk, Russia
imom@omzg.ssce.ru

The multiple-network poroelastic theory (MPET) was introduced in to geomechanics to
simulate naturally fractured reservoirs having both storage and transport porosities. The MPET
medium comprises a solid matrix permeated by low-porosity pores and high-porosity fissures
that are in communication and fluid can transfer between them [1, 2].

The MPET models are a combination of conservation of mass and momentum principles,
porous flow laws, stress-strain relationships and the Terzaghi effective stress principle.

It is observable from experiments that when a porous medium is subject to a uniform increase
in fluid pressure, there is a relatively small deformation of the elastic matrix. This leads to the
concept of the effective stress: O’;j = 055 + 0i; p [1], where 0;; and O’;j are, respectively the total
and effective stresses in the solid matrix, p is the pore pressure.

The single-network poroelastic equations have been used successfully in the modelling of
biomechanical processes: for instance, a poroelastic representation of brain has been utilized
to demonstrate the qualitative information about the pathophysiology of acute and chronic
hydrocephalus. The model proposed is a simplification of that from [2], where the parenchyma
is considered to be a solid, deformable matrix permeated by a single network of interstitial
pores filled with cerebrospinal fluid. When combined with the linear stress-strain relationship

a;j =2u (gij 1o 615) , where p is the shear modulus of the tissue, ¢ is the volumetric strain
and v is the Poisson ratio, the single fluid-network poroelastic equations are obtained:

0%p . Ou

52 *QPZAP*(K*QPPs)dWE =0,
2 A+ — K2/(ap? K —app,
O 1Ny AT IO G iy KPP GOP
o2 ps Ps ap’ps Ot

CTIUCOK JINTEPATYPHI
1. Tully B. Ventikos Y. Cerebral water transport using multiple-network poroelastic theory:
application to normal pressure hydrocephalus // J. Fluid Mech. 2011, v. 667, pp. 188-215
2. Zhabborov N.M., Imomnazarov Kh.Kh. Some initial boundary value problems of mechanics
of two-velocity media. Tashkent, 2012. 212p (in Russian).
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MATEMATNUYECKUVE MOJAEJIN B UMMVYHOJIOTUN:
MPAMBIE 1 OBPATHBIE 3A/TAYUA
Kabarmuxun C.1. 2, Kpusoporsko O.1. 12
L Bnemumym evvucaumenvnoti mamemamury u
mamemamuyeckoti zeopusuxy CO PAH, Hosocubupck;
2 Hosocubupcruii 2ocydapcmeennniii ynusepcumem, Hosocubupcex, Poccus
krivorotko.olya@mail.ru, kabanikhin@sscc.ru

MaremaTrdeckoe MOJIETUPOBAHIE UMMYHOJIOTUYECKUX CUCTEM OCHOBAHO HA, YUCJEHHOM Pertie-
HUU CUCTEMbI HeJIMHERHbIX 0ObIKHOBeHHBIX aud depentmanbubix ypasuenuit (OLY). Koad dunu-
eutbr O/1Y XapakTepusyoT UMMYHHYIO CUCTEMY, e W3MEHEeHNe TPU 3a00JEeBAHUHN U T.NI. 33129y
OTIPEIEJIEHHUs STUX TAPAMETPOB MO IOMOJHUTENHHON WHMOPMAIIUN O TeYeHUN OOJIE3HU HA3OBEM
obpaTHOit 3amauell nMMyHoIoTHN. B MOKIame mpeayioxkeH ONTHMHU3AIMORHBIH Toaxox [1, 2] unc-
JIEHHOTO peIlieHusi OOPATHOM 3a]a49u OTPE/IeIeHNs] HEM3BECTHBIX MapAMETPOB MOIETH
{ X =P(X(t),0), te(0,T); )

X(0) = X°.

MO IKCIMEPUMEHTAJIBHBIM JaHHBIM, (bI/IKCI/IpOBaHHbIM B ompeaesieHHbIe MOMEHTHI BpEeMEeH!
Xn(fk)zq)n(tk), /CZl,...,Kn, n:l,...,N. (2)

Bnech X () = (X1(t),...,Xn(t))T —Bexrop nepemennbx, © = (01, ..., 0,)T —BexTop mapa-
merpoB mozenu, P(X(t),0) = (P1(X(¢),0),...,Py(X(t),0)), tae byakuus P, HenpepbiBHas,
n=1,...,N, X0 = (X0 ..., X%)T - Bexrop mavambuprx nanuex samaqn (1). Obpammnas 3a-
daua (1)-(2) 3akm09aeTcs B ONpe/ie/eHUH MapaMeTpoB W HavaIbHBIX maHHbX ¢ = (0, X%) mo
JIAHHBIM aHAJIU3a KPOBU, MOYH BUAA (2).

B nokraze nposenen 0630p 1 aHAIA3 MOJEEH MMMy HOJIOTAA, TPUBEIEH YACTCHHBIA AJTOPATM
permenust obpaTHoit 3ana4n (1)-(2) u pesynbrarsr pacaeros [3].

Paboma noddeporcarna Munucmepcmeom obpasosanusa u wayku Poccutickoti @edepayuu u
eparnmom Ilpesudernma PD das noddeporcku sedywur Haywrox wikons Ne HIII-5666.2014.5.

CIIMCOK JIMTEPATVYPHI

1. C.U. Kabaruxun. ObpaTHbIe U HEKOpPEKTHBIE 3aaa4un. HoBocubupck: Cubupckoe HayIHOE
n3naTenscTBo, 2009.

2. C.U. Kabanuzun, O.H. Kpusopomwvro. YucieHHbIE METOIbI PEIIEHUsT TIPIMBIX U 0OPATHBIX
sagad ummyHosoruu // Tpyapl usaroit MexayHapoaHoit kondepennuu «Maremarndeckas
6uostorust u buonHpopmaTukas, r. Ilymuno, Poccus, 19-24 okrsiops 2014 1., cTp. 144-145.

3. AU Havun, C.U. Kabanuzun, O.1. Kpusopomvro. O6 onpeneeHnn mapamMmeTrpos O10JIo-
TUYECKUX MOJIEJIEH, OMUCHIBAEMBIX CUCTEMAMU HEJIMHEHHBIX TuddepeHnalibHbIX ypaBHe-

wunit /) COMM. - 2014. - T. 11 - C. C4-C18.
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USING MOLECULAR DOCKING FOR MODELING ANTIBACTERIAL
ACTIVITY OF NATURAL POLYENE ANTIBIOTICS
BATUMIN/KALIMANTACIN, MUPIROCIN AND BACILLAENE
Kim J.Y., Reva O.N.

Bioinformatics and Computational Biology Unit, Dep. Biochemistry, University of Pretoria,
Pretoria, South Africa
oleg.reva@Qup.ac.za

Staphylococcus aureus is a major human pathogen that is capable of causing a wide range of
human diseases that result in significant morbidity and mortality in both community and hospital
acquired infections. Methicillin-resistant S. aureus that have developed antibiotic resistance
through the process of natural selection became especially problematic in hospitals. Several new
prospective polyene antibiotics were isolated from different species of gamma-Proteobacteria
which selectively suppressed growth of S. awreus including multi-drug resistant strains in
concentration 0.05 ?g/ml [1, 2, 3]. Among these reported antibiotics only mupirocin is widely used
in medicine and multiple cases of resistance to this antibiotic have been reported. The molecular
target of mupirocin is isoleucyl-tRNA-synthetase [4]. Surprisingly, for other polyene antibiotics
several alternative mechanisms of action were proposed [5]. It gives us opportunities to optimize
the treatment of antibiotic resistant S. aureus by combining several similar antibiotics inhibiting
different target enzymes, but the designing of treatment regimens needs a deeper understanding of
mechanisms of molecular interactions between antibiotics and their targets. In this work we used
molecular docking techniques implemented in Accelrys Discovery Studio 4.0 to study interactions
of 3 polyene antibiotics, - mupirocin, batumin and bacillaene, - with predicted molecular models
of their target proteins isoleucyl-tRNA-synthetase and Fabl, which were reported elsewhere
in multiple publications. To study genetic encoding and mechanisms of biosynthesis of these
antibiotics, complete chromosome of batumin producer Pseudomonas batumici UCMB-321 and
bacillaene producer Bacillus atrophaeus UCMB-5137 have been sequenced. It was found that
despite experimentally proved inhibition of the fatty acid biosynthesis in S. aureus by batumin
[5], either this antibiotic or bacillaene cannot interact directly with FablI protein, but they do
interact with isoleucyl-tRNA-synthetase showing an even stronger specificity to this protein than
mupirocin does. It may explain the higher and broader antibacterial activity of these antibiotics
and suggests possibility that in future they may replace mupirocin in medicinal practice. In the
same time the contradictions in reports by different authors regarding the mode of action of
these antibiotics suggests that there may exist more targets for these antibiotics in bacterial
cells. We analyzed the 3D structure of the binding site in isoleucyl-tRNA-synthetase for these
three antibiotics and identified interacting amino acid residues. As a result a consensus amino
acid pattern of the active site and a pharmacophore model were designed that allowed us to
perform a large scale search for possible alternative target proteins to explain the complexity of
the antibiotic activity of polyene compounds. The work has been supported by the NRF Grant
for Bioinformatics and Genomics 86941.
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13 “MaremMaTHIecKue MOJEIN OUOIOTUN W MEIUITHHET
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Hosocubupcxuii 20cydapecmeennviii ynusepcumem, Hosocubupcex
mshishlenin@ngs.ru

Maremarmdeckass MOIEIb MEIUITTHCKOTO TOMOrpada MOKeT ObITH OMMUCAHA CJIEAYIOEH IBY-
MEPHOU CHCTEMON ypaBHEHUN aKyCTUKU:

1 1
Ut+;pm:03 /Ut+;py:03 (ZC,y)GQ, tE(OaT);

bt + pc2(uz + Uy) = 6(-Tkayk)A(t) Sin(w - WO); k= 1) s 5K7
uavap|t:0 = 0,

Uu, vap|6(2 =0.

Bnech obmacts ) = {22 + y? < R?}, c¢(z,y) — ckopocTh 3ByKa, p(T,y) — MIOTHOCTH CPEIHI,
u(x,y,t) — CKOPOCTH CPEIBI MO HAMPABIEHWIO T, U(Z,y,t) — CKOPOCTh CPEIBI TTO HAMPABIEHWIO
y, p(z,y,t) — mpesblmaoliee qaBieHue, (&, Yy) — TOUKH, TI€ PACIOTIOKEHBI NCTOUHUKE U IPH-
eMHUKH JaBaeHus, K — YuC/io NCTOYHUKOB M IIPUEMHHAKOB.

B noknane OyayT paccMOTpEHBI ABe 3aJa4H.

3asada NPoAOJIKEHUs: HEOOXOINMO MPOJOJIKATE aKyCTHIECKOE TIOJIe ¢ TPAHUIBT 06IaCcTH
B CTOPOHY HEOIZHOPOIHOCTH.

Kosddunuenrnasa obparnad 3agada: Haiitu kosddunuenrst ypapuenuii c¢(x, y) u p(z, y),
€CJIA W3BECTHA, JOIOJHUTENbHAS HHDOPMAII

p(mk,yk)sz(t), k=1,...,K.

WccmemoBana 9yBCTBUTEIBHOCTH JAHHBIX OOPATHON 3aJa4d K HMCKOMBIM Tapamerpam. c-
CIeI0BAHA HEKOPPEKTHOCTH 33a49W MPOIOJIYKEHNT Ha, OCHOBE aHAJIN3d YOBIBAHUS CHHTYJISPHBIX
uncen omneparopa [1]. Tloctpoen onTumu3annonHii Meron pemennst KoadbduuneHTHOH 06paTHOMN
samauu. s pemenus npsimoii 3anaquu npumenena cxema C.K. Togynosa [2]. [Ipusenenst pesyib-
TaThl YUCJIEHHLIX PACUYeTOB.

Paboma evinoanena npu dunarcosoti noddepocke PODPH 14-01-00208 u unmezpayuorHozo
npoexma CO PAH M 14.
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