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International conference «Numerical modeling of the coastal, shelf and estuarine
processes». Abstracts. Rostov-on-Don, October 5-9, 2015.

The conference is devoted to the discussion of modern numerical techniques for the
research, analysis and forecasting of geophysical, ecological and biological processes
in the coastal, shelf and estuarine areas. This international workshop presents an
opportunity for the modelers in Geophysics, biologists and mathematicians from
different countries to union their experience and create interdisciplinary groups with
common tasks. The workshop will be characterized by interactive style, participation
of young and experienced scientists and interdisciplinary program with particular
attention to the numerical problems and its solutions at the leading edge of model
development and dynamics research. In frame of the conference the round table ‘The
development of numerical modules for the Lena Delta Region’ is planned. It will
include the discussion of the topic, analysis of theoretical and data gaps, possible
solutions and organization of working interdisciplinary group. This conference is
supported by the REFBR (Ne 15-01-20812) and the BMBF Russian-German project
‘Die Entwicklung von numerischen Modulen fur die Lena Delta Region’, 01DJ14007.

(© Southern Federal University, 2015
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Natural convection and boundary-layer flow of a non-newtonian nanofluid
over a vertical cone embedded in a porous medium

Mostafa A. Ahmed
Department of Mathematics, Faculty of Science, Sohag University, Sohag, Egypt
mostafa.abdallah@yahoo.com

In this talk, we present the investigation of Soret effect’s influence on boundary-
layer convective flow of a non-Newtonian nanofluid over a vertical cone embedded
in a porous medium. The model incorporates the effects of Brownian motion and
thermophoresis. The governing partial differential equations are transformed into a set
of non-linear equations and solved numerically using an efficient shooting technique
with a fourth-order Runge-Kutta method. The numerical results are presented for
the temperature, volume fraction, concentration profiles, as well as the reduced
local Nusselt number, the nanoparticle Sherwood number and the regular Sherwood
number.

We found that the reduced local Nusselt number and the nanoparticle Sherwood
number increases whereas the regular Sherwood number decreases when Soret number
grows. Further, these quantities show reverse trend with the increasing values of
Schmidt number. As the regular buoyancy ratio increases, the reduced local Nusselt
number, the nanoparticle Sherwood number and the regular Sherwood number
increase.



Nonhydrostatic dynamics of straits of the world ocean

A.A. Androsov!?, N. E. Voltzinger?
LAWI, Germany;
2 Shirshov Institute of Oceanology, St. Petersburg, Russia
alexey.androsov@awi.de

Opportunities and restrictions of modeling nonhydrostatic dynamics of straits of
the World Ocean according to the offered classification are discussed. Straits can
be subclassified on a standard basis of expediency account the dynamic pressure in
the whole area of the strait or a subdomain, guided both by common ideas, based
on morphometric, hydrological and dynamic characteristics of the strait and simple
criteria identifying nonhydrostatic.

The boundary-value problem for the equations of momentum, continuity, turbulent
closure and evolution of water constituents is formulated in an arbitrary 3D domain
with two open boundaries. For solution, we use a transfer to the horizontal boundary-
fitted coordinates and vertical o-coordinate mapping the physical domain onto a
computational parallelepiped with two opposite open sides. Numerical realization
uses geophysical modification of a two-step projective method of the solution of the
Navier-Stokes equations.

Results contain an assessment of influence of nonhydrostatic on the dynamic and
hydrological regimes of three allocated standard straits: Messina, Gibraltar and Bab-
el-Mandeb.



Numerical simulation of the Lena River freshwater plume spreading

V. V. Fofonova, S. Danilov, A. Androsov, K. H. Wiltshire
AWI, Germany

vera.fofonova@awi.de

The Lena Delta region of the Laptev Sea is unique Arctic region, which is
represented by shallow bathymetry, complex topography and rich Arctic ecosystem
supplied by the Lena River freshwater inflow. The mean annual runoff volume of the
Lena River from 1935 to 2012 was about 539 km?.

The processes observed in the coastal and shelf regions are of particular interest,
because ice retreat, permafrost thawing and an increase in temperature and volume
of river runoff influence local ocean circulation and ecosystem dynamics. The Lena
River freshwater plume spreading is a key process defining the dynamics of the
Laptev Sea region in the summer. It influences stability of the water column and
modifies vertical mixing. Atmospheric winds and tidal mixing can be considered as
main driving factors, and existing observational studies largely confirm this [1, 2|.

This study aims to explore and quantify some aspects of the observed plume
variability, in particular, the relative importance of tides and winds as factors
determining plume spreading. The goal is also to show that it is feasible to simulate
the Lena River plume dynamics with high accuracy. The study is based on numerical
simulations performed with the Finite Volume Community/Coastal Ocean Model [3]
on a mesh covering area of the Lena Delta region of the Laptev Sea. The particular
attention is paid to the choice of the vertical turbulence mixing scheme, analysis of
different tidal solutions for the area and results verification.

The work is supported by the German Federal Ministry of Education and Research
(BMBF) under the project ,LenaDNM*, grant identifier is 01DJ14007.
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Numerical and asymptotical analysis of secondary stationary solutions
in Rayleigh reaction-diffusion system

A.V. Kazarnikov!, S. V. Revina!, H. Haario?
!'Southern Federal University, Rostov-on-Don, Russia;
2 Lappeenranta University of Technology, Finland
kazarnikov@gmail.com

At the present time, a significant attention in literature is given to the analysis of
reaction-diffusion systems. These systems were initially introduced by Alan Turing as
qualitative model of morphogenesis and by now have found a wide range of practical
applications in theoretical biology, chemistry, physiology, etc. We consider FitzhHugh-
Nagumo model with diffusion:

t— A +€( - _/6)7
vy = 1 Av w— v / )

wy = VAw — v + pw — w®.
Here v = v(x,t), w =w(z,t),x € D, t >0, D =1[0,1] or D =1[0,1] x [0,1], p € R
is a varying control parameter, « > 0, 5 > 0, > 0, v; > 0, 5 > 0 are fixed model

parameters. By setting a = 0, 5 = 0, = 1 in (1) and assuming vy = v, = v, we
arrive at Rayleigh reaction-diffusion system:

v = VAUV + w,

3 (2)

wy = VAW — v 4+ pw — we.

The main aim of the present work is to construct an asymptotic approximation
of secondary stationary solutions of system (2), which branch from zero solution
as control parameter p varies. We consider homogeneous Dirichlet and Neumann
boundary conditions with additional requirement of zero average, taking into account
the mixed case as well. We employ Lyapunov-Schmidt method in the form, developed
by V. 1. Yudovich [1] for constructing asymptotic expansions. The method is applicable
to ODEs and PDEs, including Navier-Stokes equation [2].

To support our theoretical results we performed several numerical experiments. We
used NVidia CUDA to improve performance of the simulations.

REFERENCES
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Developing an ensemble based data assimilative system for operational
forecasting the North and Baltic Seas hydrography/biogeochemistry

S. Losa!, S. Danilov!, L. Nerger!, J. Schréter!, F. Janssen?
'AWI, Germany; 2BSH, Germany

Svetlana.Losa@awi.de

The operational circulation model of the German Federal Maritime and Hydrogra-
phic Agency (BSH) has been augmented by an ensemble-based data assimilation (DA)
system in order to improve the hydrography forecast of the North and Baltic Seas. The
DA system has been developed based on the Singular Evolution Interpolated Kalman
(SEIK) filter algorithm (Pham, 2001) coded within the Parallel Data Assimilation
Framework (http://pdaf.awi.de). The quality of the operational forecast has been
improved by assimilating sea surface temperature (SST) measurements obtained with
the Advanced Very High Resolution Radiometer (AVHRR) aboard NOAA’s polar
orbiting satellites.

In this study we consider some aspects of the DA system development concerning
the applied model and data error statistics. Assessing the systems forecasting
skills, the principle of Maximum Entropy is considered as an additional criterion
of plausibility of the assumed prior error statistics and the augmented system
performance.

The study also addresses the problem of the local SEIK analysis accounting for the
data within a certain radius. This found to be crucial for any further improvement of
the system forecasting skills when assimilating in situ observational temperature and
salinity data: MARNET time series, C'TD and Scanfish measurements. The localisation
radius is considered spatially variable and dependent on the system local dynamics.
As such, we define the radius of the data influence based on the energy ratio of the
baroclinic and barotropic flows.

Perspectives of using the DA system to improve the biogeochemistry forecast
quality in the basin is also discussed. As an example we present first results of MODIS
satellite chlorophyll data product assimilation into the ERGOM biogeochemical
module coupled to the BSH circulation model.
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Shallow water model of a thin liquid film on the outer surface
of a rotating cylinder

A.M. Morad!'?, M. Yu. Zhukov'
! Menoufia University, EGYPT;
2 Southern Federal University, Rostov-on-Don, Russia
am.morad@menofia.edu.eg, myuzhukov@gmail.com

For an ideal incompressible fluid the shallow water equations describing the motion
of a thin liquid layer on the surface of a rotating cylinder are obtained. It is shown that
the equations are similar to the modified Boussinesq equations for shallow water [1]
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In other case these equations are similar to the Korteweg—de Vries (KdV) equation
whose coefficients take into account the fact that the free boundary of the liquid layer
is not a flat surface

hr + aQQhh, + BaQh., =0

In these equations the role of the gravity plays centrifugal force. For the derivation
of the equations the method of multiscale asymptotic expansions and method of the
amplitude equations are used. In contrast to general problems for the KdV equation,
in the case of the layer movement on the surface of the cylinder we take to account
the specificity of the problem. Constructing the periodic solutions in the form of the
cnoidal waves we require: (i) integer number of waves on the surface layer, (ii) the mass
conservation, (iii) the hyperbolicity of the dispersionless Boussinesq equations. Such
requirements impose significant restrictions on the choice of the problem parameters.

This research is partially supported by the Base Part of the Project no. 213.01-

11/2014-1, Ministry of Education and Science of the Russian Federation, Southern
Federal University.

JUTEPATYPA
1. Morad A. M., Zhukov M. Yu. The motion of a thin liquid layer on the outer surface of
a rotating cylinder // Eur. Phys. J. Plus. 2015. Vol. 130. 8 p.
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Modelling of the admixture spreading in riverbed streams:
problems and approaches

K. A. Nadolin
Southern Federal University, Rostov-on-Don, Russia
nadolin@math.sfedu.ru

Modelling of the admixture spreading in the riverbed streams on the basis of
original system of hydrodynamic equations and mass transfer equation is very hard
computational work. Therefore we should involve mathematical models that are more
simplistic, but describe the process adequately enough.

In the presentation some specific features of the mass transfer in longitudinal
extended channel flows are described and some problems arising in connection with
these circumstances are discussed.

The proposed equations of mathematical models describe the contaminant spreading
in riverbed stream as a 3D phenomenon, but they are more simple than original three-
dimensional equations. These reduced equations are produced on the basis of small
parameter technique.

The cornerstone of utilized approach to derivation of the model equations is laid
the fact that the riverbed flows are characterized by a relatively low depth of flow as
compared to its width, as well as significantly large length. I.e. simplification of the
models and reducing their dimension can be based on the small parameter technique
associated with the geometry of the flow region [1]. Also in presentation the classifica-
tion of reduced mathematical models for different streams is proposed.

In contrast to the mathematical models on the base of averaged equations, proposed
models take into account the spatial structure of the flow, which allows explore the
influence of the shape of the river bed bottom and shoreline, and some external factors
(for example, wind) on characteristics of the flow [2].

REFERENCES
1. Nadolin K. New Approach to Mathematical Modeling of the Admixture Transport in
Free-Surfaced Streams // XXII Int. Congr. Theor. & Appl. Mech. Adelaide, Australia, 24-30
August 2008. CD-ROM Proc. ISBN 978-0-9805142-1-6. Paper 10970.
2. Nadolin K., Zhilyaev I. Mathematical modeling of the admixture transport in free-
surfaced streams // Proc. XXIII Int. Congr. Theor. & Appl. Mech. Beijing, China, 19-24
August 2012. Y. Bai, J. Wang, D. Fang (Eds). CD-ROM Proc. Paper FM09-020. 2 p.
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Zooplankton Carrying Capacity (CC) Modelling for a Shallow Sea:
A Study Based on the Helgoland Roads Time Series Station Datasets

S. Subrata, K. H. Wiltshire, M. Boersma
AWI, Germany

subrata.sarkerQawi.de

Present study was conducted to estimate the zooplankton carrying capacity (CC)
at German Bight using Helgoland road time series data sets (1975-2011). Algorithms
were developed to estimate the criteria (pelagic fish and nutrients) based CC for
zooplankton. Multi criteria decision technique was used for weighting and integrating
the criteria to get overall CC. Diatoms abundance, dissolved inorganic nitrogen (DIN),
PO4 and pelagic fish effect data were used as model input. Maximum seasonal
zooplankton CC found 29.64 x 10° cells/m® and minimum 7.4 x 103 cells/m? with
a mean 15.46 x 103 cells/m?. During winter zooplankton CC is minimal and during
summer it is higher. There is no significant difference found between seasonal modeled
zooplankton CC and observed zooplankton density (t = 1.144, p = 0.304). Long-
term maximum zooplankton CC was found 26.65 x 10°cells/m® during 1978 and
minimum 5.15x 10% cells/m? during 1975 with a mean 16.94x 10? cells/m?. Continuous
fluctuation in long-term zooplankton CC was observed and at the initial stage
(1975-1979) fluctuation was very high. Large scale variation was observed between
zooplankton CC and observed zooplankton density at the ecosystem from 1987 to
1990. Paired t-test (t = —1.152, p = 0.1312) indicate there is no significant difference
exists between long-term modeled zooplankton CC and observed zooplankton density.
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Modeling migration and coexistence of populations
in a heterogeneous habitat

V. G. Tsybulin', A.V. Budyanski?
!'Southern Federal University, Rostov-on-Don, Russia;
2Don State Technical University, Rostov-on-Don, Russia
tsybulin@math.sfedu.ru

We study patterns of predators and prey in a two-dimensional habitat. The model is
formulated as a system of nonlinear parabolic equations with spatial heterogeneity of
resources and species. Conditions on system parameters are determined under which
a nontrivial family of steady states (equilibria) is formed due to cosymmetry [1]| of
a system. Numerical analysis based on the finite difference method and staggered
grids is applied to study the impact of migration on scenarios of local competition
and coexistence of species. To analyze the destruction of the family of equilibria we
derive a special cosymmetric selective equation |2, 3]. Nontrivial effects of migration
are determined and scenarios of local competition and coexistence of species are

found [4].

This research was supported by the Russian Foundation for Basic Research (grant
No 14-01-00470).
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A high-resolution numerical study on the hydrodynamics
in the Lena Delta

Y.K. Ying!, V. V. Fofonova?, E. N. Golubeva®, V. Aizinger!
'FAU, Germany; 2AWI, Germany;
3ICMMG SB RAS, Russia
tony.ykying@gmail.com

Providing the majority of runoff into the Laptev Sea, the Lena River and its
associated delta have become an indicator for recent and future environmental change
in the Arctic Region. However, a detailed examination on the hydrodynamics over
complex topography in the delta region and its interaction with the estuary has been
missing. This study aims to fill this gap by a series of high-resolution numerical
simulations based on a state-of-the-arts Discontinous Galerkin (DG) regional 3D
ocean model, UTBEST3D, under different discharge conditions. The first task is
to tune the numerical model and reproduce the velocity regimes and discharge
distributions in different major sub-channels in the delta. The second task is to
scrutinise the potential flooding area due to ocean surface waves, river runoff and
the coupling of these.
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Modeling of pattern formation in distribution of tidal migrating
benthic copepods

A.D. Zagrebneva', Yu.V. Tyutyunov!, F. A. Surkov!, A.I. Azovsky?
!'Southern Federal University, Rostov-on-Don, Russia
2 Lomonosov Moscow State University, Russia
azagrebneva@sfedu.ru

The distribution of harpacticoids (Harpacticoida: Copepoda), a major constituent
of marine benthos, is a vivid example of spatiotemporal heterogeneity in natural
trophic communities [1]. The aim of our study is to construct a population model
capable to describe the observed heterogeneity in harpacticoids distribution.

The following assumptions regarding harparticoid movements have been made: (a)
the harparticoid movement consists of two events: copepod gets out from bottom
sediment and it migrates; (b) the first event is a Poisson process and its frequency
decreases at increase of stimulus concentration; (c) the second event is a diffusion
process. The Patlak-Keller-Segel flux equation for the population density was derived
and discrete individual-based and continuous models were built based on these
assumptions. It is shown that assumed individual’s behavior leads organisms to
aggregate in places with high stimulus concentration |[2].

Tree alternative models of trophotaxis in predator—prey systems have been built
in which a stimulus for predator movement is, correspondingly: (a) prey density,
(b) attractant secreted by the prey, and (c) predator satiation. The analytical
study demonstrated that the model in which predator taxis is determined by
predator satiation is best suited for the description of population dynamics in system
harpacticoids—diatoms algae [3]. It is shown numerically that this model demonstrates
complex non-stationary behavior and capable to explain the microscale heterogeneity
observed in the benthic trophic system harpacticoids—diatoms algae.
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Multiple steady state flows in one flow through the channel problem

I. A. Zhdanov, V. N. Govorukhin
Southern Federal University, Rostov-on-Don, Russia
izhdanovn@gmail.com

To understand the mechanisms of fluid dynamics and pollutant transport in rivers
it is important to study flows in channels. The analysis of many environmental
challenges needs an understanding of recirculation zones formation nature and ways
to control it. Generaly, these processes are described using ideal fluid equations.

The talk contains results of inviscid flows through the rectangular channel investiga-
tion. Mathematically problem is described by Euler equation in terms of vorticity and
stream functions with special boundary conditions on inlet and outlet of the channel.
The problem had been formulated in early works of M.E. Kochin and then was
intensivly studied by V.I. Yudovich’s scientific school. In particular, an interesting
partial steady state solutions were obtained.

The problem has the following mathematical formulation:

dudw v _
oxr Oy Oy oxr
AY = —w,

where, ¢ = ¢(z,y) — stream function, w = w(x,y) — vorticity function. Stream
function is defined using velocity vector o

N
¢'7_(8y’ 895)'

One of the main feature of this system is that if there is a functional dependency
between vorticity and stream function then the first equation turns into identity.
It gives an ability to obtain families of solutions by introducing this dependency.
Also this helps to control reliability of solutions. In this talk we present a set of
steady state flows with recirculation zones and study properties of corresponding
fluid particle dynamics. Particular attention is paid to the action of the intensity of
the current flowing to emerging and formation of recirculation zones.

To investigate one-parametric family of solutions different numerical methods were
applied. The problem was solved by both projective (Galerkin) and finite-difference
method. For stability analysis spectral method was applied. Finally, the stability
diagram which is illustrating the dependency between stability and parameter value
was obtained.

The work is supported by RFBR grant Ne 14-01-00470.
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Numerical modeling of the open flow hydrodynamics
using COMSOL Multiphysics

I. Zhilyaev
Southern Federal University, Rostov-on-Don, Russia;
Southern Research Center of Russian Academy of Science
zhilyaev@mail.com

Different types of mathematical models can be used to simulate hydrological
characteristics of the water streams. The most accurate of them are based on the
Reynolds equations [1].

For numerical simulation of the open flow hydrodynamics the CFD module of
the finite-element package COMSOL Multiphysics can be used [2]. The CFD solves
multiple variations of the Navier-Stokes equations to model flows [3|. The module
contains such mathematical descriptions of boundary conditions as ‘Slip’ and ‘No
Slip” boundary conditions to simulate riverbed and ‘Inlet” and ‘Outlet’ boundaries to
configure velocity profile along with pressure.

‘Open’ boundary condition allows to make free boundary of the flow. The behavior
of the open flow’s free surface can be simulated by the Moving Mesh module. The
mesh within the fluid flow domain is deformed to account for the movement of the
free surface interface. This is done by solving equations for the mesh displacements
(a Laplace, Winslow or hyperelastic smoothing equation).

The CFD Module includes direct solvers for solving 2D and small 3D models,
which have good abilities to converge, and iterative solvers for larger or more complex
models. Preconditioning and multigrid solvers with smoothing methods are available
to work in collaboration with other solvers to ensure solutions. Advanced solver
functionality, such as the inclusion of crosswind and streamline diffusion are also
presented [3].
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ObpazoBaHune CTPYKTYp A5t NMPOTSXKEHHOA
NCNapPSIOLLEACS Kanau XUAKOCTU
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FOxmubrit benepanbubiit yausepcuret, Pocros-na-/lony, Poccus
haron2012@mail.ru, myuzhukov@gmail.com, evshiryaeva@gmail.com

st obbsicHenust 00pa30BaHus TPOCTEHINNUX CTPYKTYP B BBICHIXAIOIIEH TPOTIZKEH-
HOI B OZTHOM U3 I'OPU30HTAJIbHBIX HAIIPABJICHUN Kalljle UCIIO/Ib3YeTCsd BapUaHT aCUMII-
Toruaeckoit Mozesn [1]. B caydae mocrosiHHOl cpesiHeil CKOpOCTH S U TeMIepaTyphbl ¢
3a1ada Ko 171 onmcanus MOBe/IeHNsT CBOOOHOW TMTOBEPXHOCTH KAILIH, TPOTIKEH-
HOH B HAlIpaBJICHUU Y, UMeECT BUJL

hy + 2shh, = Voo, t>0, 0<zx< o0, (1)
h|t:0 =g(x), 0<uz <z, (2)
h|t:0 =0, zo<z, (9(x)=0, z9<u), (3)

rje s, ¢, Vo — 3aJaHHbIe KOHCTAHTHI (CKOPOCTD, TeMIiepaTypa, KoadduImeHT ncnape-
Hust ), GyHKIUA g(x) onpe/iesisieT paBHOBECHYIO (GOPMY KaIlIl, Ty — TOPH30HTAILHBII
pasMep KallJli B HAIIPABJIEHUN .

B cBoto ouepejib cBOGOIHAS TOBEPXHOCTD KAILIU ONPEIE/ISIeTCsl PEIIeHUeM 3a1adK

g — 0Gzz = Do, gx(()) = 07 (4)

rje go — HEKOTOopas KOHCTaHTa, Py — JABJIEHHe Ha CBOOOJIHON MOBEPXHOCTH, 0 —
K03(bOUIUEHT TOBEPXHOCTHOIO HATSIZKEHHUSI.
Permennst 3ama1 (1)—(4) B HesIBHOM BHJIe 3alICBIBACTCS B OpPMe

Wz 7) —vo7 + ¢(0), 0<z< X(1,0), a=0, 5)
T, T) =
7 —voT +¢g(a), X(1,0) <z, 0<a< z,

1
v =X(r,0) = —§UOT2 +9(a)T +a (6)

U BOCIIPOU3BOJIUT U3MEHEHUE CBOOOHOMN MTOBEPXHOCTH B MIPOTECCE BBICHIXAHUS.

Anams perteHus sl Pa3/IMIHBIX 3HAYEHUIN TapaMeTpPOB IMOKA3aJI, ITO, KaK U CJIe-
JIOBAJIO OXKUJIATh, BBHICHIXaHUE KAILIU ITPOUCXOJIUT ObICTPEe B OKPECTHOCTHU Iepeceye-
HUSI CBOOOJIHOM ITOBEPXHOCTU C T'OPU30HTAJIBHON, Ha KOTOPOMl PACIOJIOMKEHA KAILIs
(obsiacThb BbIChbIXaHUs). B ciryuae, Korja Kallis COJAEPKUT HEKOTOPYIO IPUMECh, TIPU-
BJIEKAsl JIOTIOJIHUTE/IbHBI MEXaHU3M [PUIHIIAHUS [IPUMECH K [MOBEPXHOCTH (XpoMa-
Torpadudeckas copous), yaaercs o0bICHUTD BOSHUKHOBEHIE CTPYKTYDbI JJisi KOH-
HMEHTPAIMU TPUMECH B 00JIACTU BBICHIXAHUS.

Pabora Boimonnena npu (UHAHCOBON MOJJIEprKKe 0a30BOMl 9acTU TeX. 3 aHUs
213.01-11/2014-1 Mun. O6p. Hayku PD, FOxwublil depepaabHblii yHUBEPCHUTET.

JUTEPATVYPA
1. 2Kyxos M. FO., [lupsesa E. B. AcuMnroTndeckast MOJIETb UCHIAPSIIOIErOCs CIOST YKUJT-
koctu // Tesucor Mexrynaposnoit koudepennuu «JucienHoe MOIeMpoBaHue MPUOPEZK-
HBIX, IIeJIbQOBBIX U YCTHEBBIX IpoIieccoBy. Pocros-na-ony, 5—9 okrabps 2015 roga. PocTos-

u//1: Usn-so FODY, 2015. C. 22.
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/13y4eHmne BAMSHUS pedHOro CToka 1 Bapuaunii aTMOCGEpPHO ANHaAMUKN
Ha COCTOsIHME BOA W KPUOINTO30HbI Lienbda mMopst JlanTeBbix Ha OCHOBE
YUCNEHHOTO MOAENNPOBAHMS

E.H. I'onry6esBa, I'. A. Ilnaros, B. B. Manaxosa, M. B. KpaiineBa,
A. . Kpsbuiosa, . ®. dxkimnnHa
NBMuMI" CO PAH, Poccus

elen@ommfao.ssce.ru

B noxsazie pescTaBiieHbl MOIXO/IbI, UCIOIB3YEMbIE TIPU U3y IeHUH COBPEMEHHOTO
COCTOSTHUSA BOJT e Tb(OBO# 30HBI MOPs JlanreBbrx. Cpe/in HUX pacCMaTPUBAIOTCA W3-
BECTHBIE METOJ/IBI aHAIN3a JAHHLIX HaOJIIO/IEHNNl HAa OCHOBE YIIPOIIEHHBLIX ITOJIXO0JI0B
C MCIOJIb30BAHUEM MHJIEKCOB IUPKYJsnnn 1], a Tak:ke MeTo TpEXMEPHOrO MaTeMa-
TUIEeCKOro MojiesimpoBanus. OCHOBOI pa3zpadaTbIBAEMOl CHCTEMBI OIIEHKH COCTOSTHUS
Bog, ucciaemyemoro peruona B IBMuMI' CO PAH gBisiercst KOMILIEKC BJIOYKEHHBIX
TPEXMEPHBIX YUCJIEHHBIX MOJIeJIel, BKIIOYAIONINN PErnOHaIbHBIE MOJIE/IN JTMHAMUKI
OKeaHa ¥ MOPCKOI'O JibJla PA3JIMYHON CTereHn MpOCTPAHCTBEHHOI jieTain3anun (0T
50 j10 5 KM) ¢ BO3MOYKHOCTBIO yTOUHEHUsI TIPOIECCOB B MIEIB(MOBOI 30HE (€ UCTIOJb-
30BaHUeM ceTovHOro paspemtenusi j1o 400 M) [2, 3|. Pesyabrarbl TpexmMepHOro Mo-
JIEJIMPOBAHUS C UCIIOJIH30BAHUEM JIAHHBIX aTMOCHEPHOTO peaHan3a BOCCTaHABINBA-
0T MIPOCTPAHCTBEHHO-BPEMEHHYIO0 KAPTUHY M3MEHUYNBOCTU BOJHBIX MacC U MOPCKOTO
nbia Ceseproro JlegoBuroro okeana m mMopeit meabgoBoit 3oub1 Bocrounoit Cubnu-
pu. Vcnonb3oBanne BCTPOEHHBIX MOJIEJIEl TTO3BOJISIOT ITPOBECTH YTOUYHEHNE HANOoIee
HHTEPECHBIX IIPOIECCOB. AHATIU3UPYETCsT BKJIAJ PEIHOTO CTOKA U aTMOCKhEpPHO Jii-
HAMUKHU B (DOPMHUPOBAHUE CTPYKTYPbI TUApoOorndeckux mojeit mops Jlanressix. Ha
OCHOBE YHCJIEHHOTO MOJIEJTUPOBAHUS MCC/IETYyFOTCS BO3MOXKHbBIE TIPUIHHBI U3BECTHOTO
13 JJAHHBIX HAOJIIOEHWI TIOBBIMIEHUST TEMITEPATYPBI BOJI MIPUIOHHOTO C10sT MOps Jlarr-
TeBbIX. Cpesy BOSMOXKHBIX MPUYNH MOSIBJIEHUs] AHOMAJIMI IIPHUJIOHHON TeMIepaTypbl
B 1m1e1bGhOBON 00JIACTH B HACTOSIIIEH paboTe PACCMATPUBAIOTCH: &) BO3MOKHOCTD 3a-
TOKa B IIEJILMOBYIO 30HY TEILIbIX BOJ, arianTudeckoro ciog CJIO, Tpaekropus Ko-
TOPBIX TPOXOJIUT 110 TPAHMUIIE TeJIbgOBOI 30HbBI, 6) Mepepacpe/ie/ieHne BOJHBIX MacC
1mes1bhOBOIT 30HBI, BEI3BAHHOE CMEHOI PesKIMOB TIUPKYIAIIN aTMOChepsl; B) dhopmu-
pOBaHUe aHOMAJINI TEeMIIEPATYPbI, 00YCJIOBIEHHBIX TEILJIOBBIM CTOKOM peK. AHaIn3u-
pyeTcs BJIMsIHUE TIOBBINIEHUS TEMIIEPATYPBI BOJI IPUJIOHHOIO CJIOST B O0JIACTH MEJIKO-
BOJTHOTO Tiejibha Ha yCHJIEHHE TIPOIECcca JIerPaJIaIiii O/ IBOIHON MEP3JI0Thl PErnoHa.

Pabora Beimosnena mpu nomaepxkke POOU (14-05-00730 A, 15-05-02457 A),
German Federal Ministry of Education and Research (BMBF, the project ,,LenaDNM*,
grant identifier is 01DJ14007).
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lccneposanmne npouecca macconepeHoca B ciy4ae
YPaBHEHWI 3NAMNTUYECKOrO TUNA

T. ®. Joarux, M. FO. 2Kykos, E. B. IllupsieBa
FOxubiit benepanabubiit yuusepcurer, Pocros-ua-/lony, Poccns
dolgikh@sfedu.ru, zhuk@math.rsu.ru, shir@sfedu.ru

PaccmaTpuBaercss mpocTpaHCTBEHHO OJTHOMEPHBIN cirydaii 6e3/muddy3noHHoi Mo-
JIEJIM MaccolepeHoca TOJI JeHCTBAE SJIEKTPUIECKOrO II0JIsA, M3BECTHON TaK»Ke Kak
6e3muddy3uonHast MOJIe/Ib 30HAJIBLHOTO 3j1eKTpodopesa. [Iporece nepenoca BerecTs
¢ KonnenTpanusMu u*(x,t) B IByXKOMIOHEHTHOH cMecH 1101 JeHCTBHEM 3JIeKTpIYe-
CKOT'O TI0JISI OTIMCHIBAETCS KBA3UJIMHEHHBIMU yYpaBHEHUAMU B Oe3pa3MepHBIX ITepeMeH-

1
HBIX [1] ok o o
) = k=12 1

ot +8$ (1—|—u1+u2> 0 o (1)

rae p¥ = const — MOABMYKHOCTH KOMIIOHEHT CMECH.

Vpasuenns (1) mpusogaTcs K naBapuantam Puvana R' = 1/K",

1

KiK1K?
rje RY — xopun ypasuenust (1 + u! +u?)(R)?> — BR+ ptp® =0, B = u'p® +u?p! +
pt ++ (i, IMCKPUMIHAHT KOTOPOT'O OIIpeiesiseT TUIl ypaBHeHns. B HeKoTopoit obracTu
3HadeHuit apameTpos uF ypasnenns (1) UMEIOT SJLIMITHYECKUI THII 1 HHBADUAHTHI
Pumana sBjIsioTcst KOMILIeKCHbIME K* = p + 1q.

Bapuant mertona rogorpada, To ecTh B3aumoobparnas 3amena (K, K?) na (¢, 1),
IpeJIIOKEH b B [2], ucrosb3yer 3akon coxpanenust ¢y + 1, = 0, riae (K, K?) —
IJIOTHOCTD 3aKoHa coxpanennd, (K1, K?) — mioTHocTh MOTOKa 3aKOHa COXPAHeHHS].

HunddepennupoBanme 3aKoHa COXpaHEHNsI € yIeTOM (2) U UCIIOJIB30BAHIE YCIIOBH
Pa3permmuMOCTy TPUBOIUT K JIUHEHHOMY YPaBHEHHUIO B YACTHBIX ITPOU3BOIHBIX BTOPOTO
MOPSIJIKA, B KAYeCTBE PEIIeHN KOTOPhIX MOYKHO BeIOpaTh pyHKImI0 Pumana—Ipuna.
[anbreiiee mpuMeHenne MeToja [2| maeT BOSMOXKHOCTD CBECTH PEIIeHNE HCXOHOM
3aJ1a9n K HEeKOTOpoit 3ajiade Ko ji1g cucreMbl OOBIKHOBEHHBIX T depeHIrnaib-
HBIX YPABHEHUIl, YMCIEHHOE PEIICHIE KOTOPOH TO3BOJISAET ONPEJICUTh BEJTUIUHBL P, ¢
Ha M30XpoHaX t(p,q) = const. BeraucaurebHbI SKCIEPUMEHT MMOKa3aJI, 9TO C Teve-
HUEM BpPEMEHH IIepBOHAYAIBHOE IIPOCTPAHCTBEHHO-TIEPUOINIECKOE PEIIeHNEe UCIe3a-
eT U BO3HUKAIOT COJTUTOHOOOpa3HbIe perenust 1ist ¢(x,t) 1 KHHKOOOPA3HbIe PEIeHNsT
mtst p(z, t). Takum 06pa3oM, B SJTHIITHIECKOM CJIydae 3a/1a9a OlUChIBAET HEKOTOPYIO
KBa3UTa30BYIO HEYCTOWIHMBYIO Cpejly Thlla rasa Jarmibiruaa |3].

Pabora BeimostHeHA TTPH (DUHAHCOBO# TIOIEPKKE OA30BOH YACTH TEXHUIECKOTO 3a-
manust 213.01-11/2014-1 Mun. O6p. Hayku PO, FOxublit deepasbHblil yHUBEPCUTET,
U B paMKaX [TPOEKTHOI YacTh TOCYapCTBEHHOIO 33 /1aHnsl B cdepe HayIHOI JesiTe b
noctu (3amamme Ne1.1398.2014/K).

Ki+ANKL=0, A= i=1,2, (2)

JUTEPATVYPA
1. 2Kyxoe M. FO. Macconepenoc aekrpudeckuM mojeM. Pocros u//1: Usn. PTY, 2005.
2. Senashov S. I., Yakhno A. Conservation laws, hodograph transformation and boundary value
problems of plane plasticity // SIGMA, 2012. Vol.8. 16 p.
3. 2Kdanos C. K., Tpybrnuxos b. A. Kazurazossie Heycroituusbie cpebl. M.: Hayka, 1991.
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MogenmpoBaHue HanpaBieHHOW MUrpaLnm 1 KonebaTeNbHbIX NPOLECCOB
ONS 9KOCUCTEM C KOHKYPUPYIOLWUMIN XULLHUKaM®

A.B. Enudanos, B.T. [Iubynaun
FOzxubrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
epifanov-avQyandex.ru, vtsybulin04@gmail.com

PaccmarpuBaercs mpobjieMa coCyIecTBOBaHUS KOHKYPHUPYIOMNX W AHTArOHUCTH-
YEeCKUX TOMYJIANUil B y3KuX (HampuMep, IpHOpeKHbIX) 30HaX. Vcememyercs Momennb
B3aMMOJIEIICTBIS MOyl )KepTB (M BUJOB) U XUIIHUKOB (N — M) ¢ YIeTOM CJIy-
vqaitnoro OJyzKjiaHuss ocobeil 1o apeaJjy W HampaBjeHHoil murparuu. Poct moryis-
Ui >KEPTB OMPAHUYNBAETCH IPU JOCTUKEHUN IPEIeIbHBIX 3HAYEHUI TepEMEHHOIO
110 apeaJjy pecypca

i = (kg —wid) + fi, o= ip (@) + > Byuy, i=1,....n,
=1

f,:,uzu,ﬂ (1-%) — Z lijuiuj, izl,...,m, Q:Zui,
i=1

j=m-+1
m
fi: E uijuiuj—liui, izm—{—l,...,n, .’EG[O,@].
j=1
B,ZLGCB U; (l’,t) — IINIOTHOCTDBH Ppaclipeae/ICHUA -1 IIOITYJIAI A, t — BpeMd, k‘z - KOS(i)—

dunuentsr quddysnun, p; 1 p; — KoapdunuenTsl pocra, l;; 1 l; — KoappunuenTs
cMeprHOCTH, p () > 0 — dyukiua pecypcea, o;, [i; — Ko3DbUINEHTb HAIPABICHHON

murpanun, o; = 0 g ¢ = m + 1,...,n. Jannag cucrema sBageTcd KOCUMMETPHY-
HOI 1pu BbIIOMHeHHN yciaosuil k;/kj = ¢i/¢; = i/ pje = Ui/, i, =m+1,...,n,
k=1,....m.

B BbIYuC/IMTEIBHOM 9KCIIEPUMEHTE METOJIOM CETOK ITOJIYUIEHBI MHOXKECTBEHHBIE Pe-
IIEHNsI, B TOM YHCJIEe, TPejesibHble IUKJIBI U CTallnoHapHble pacupejeitenus. C uc-
noJib3oBanneM Metojia DJioKe U CIeKTPaIbHOIO aHaIN3a YCTAHOBJIEHO, YTO JIAHHBIE
PEIIeHNsT COCTABIIAIOT HelpepbiBHOE ceMeiicTBo. B [1] 6b110 Haiineno ob6pasoBanue Ko-
CUMMETPUIHOT'O ceMencTBa CTaIlMOHAPHBIX paCHpeﬂeﬂeHI/HU/I HOHy.HHL[I/Iﬁ JJId MOJesin
XUIIHAKOB U KEPTB, HE YUUTBIBAIICH HAIIPABJICHHON MUTDAIIMNA BUJIOB.

UccnenoBanne nojiepkano rpanTrom POOU Ne 14-01-00470.

JNTEPATYPA
1. Bydanckut A. B., Kpyeauxos M. I., [Tubyaun B. I. YucieHHOE UCCIIeI0BAHIE COCYIITE-
CTBOBaHUSI TOIYJISANNT B O/(HOI 9Kosorndeckoil numre // Becruuxk JAI'TY. 2014. T. 14, Ne 2.

C.28-35.
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AcumMmnToTm4eckas MOZENb NCNAPAKOLWEroCAa CNnoA XnNAOAKOCTHU

M. 1O. 2Kykos, E. B. IITupsieBa
FOxmubrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
myuzhukov@gmail.com, evshiryaeva@gmail.com

PaccmarpuBaeTcs npocteiiiiast MOJIE/Ib, OIMMCHIBAIOINIAS TOPU3OHTATLHDIN CJIOH YK1/I-
KOCTH C Ucnapsrolreiics cBoboaol rpanutieil. J[is KoncrpyupoBanme MOJIEN UCTIOJ b
30BaH METOJI, OCPEJIHEHUS 110 TOJIIUHE 00JIACTH, B KOTOPOM B OTJIMYUE OT KJIaCCUYe-
CKOI'0 BapuaHTa TOJIIUHA 3aBUCUT OT KOOP/JMHAT U BPEMEHU M OCPE/IHEHHUE BEJIETCHA
110 HEKOTOPOil u3MeHstoIeiics obactu. B qacTHOCTH, 9TO 1MO3BOJISIET pacCMaTPUBATD
CJION YKUJIKOCTH, JIJIsi KOTOPBIX CBOOOJIHAS MCIAPSAIONIAsACS I'DAHUIA MOXKET Iepece-
KaTbhCd C TBEPIOil IOPU3OHTAJIBHON IIOBEPXHOCTLIO.

[IpeBapuTe/bHBIH aHAIN3 IIOCTPOCHHBIX YPABHEHUI TO3BOJIIIT YO IUTHCS, ITO JI/IsT
OTIMCaHUS IMTIPOKOTO KPyTa siBJIEHNI, CBSI3aHHBIX ¢ (DOPMUPOBAHUEM CTPYKTYP B UCIIA-
PSIFOIIUXCsT MHOTOKOMIIOHEHTHBIX CJIOSIX YKUJKOCTH (IIJIEHKA, KAILIA U [POY. ), BAYKHBI
JIIIITB JIBa KJIIOUYEBBIX IIPeJIoioyxkenns. [lepBoe, MOTOK Macchl ¢ MOBEPXHOCTHU IIPU HC-
HAPEHUN TTPOIIOPITUOHAJICH TIOJIBOIUMOMY K ITOBEPXHOCTHU MOTOKY TEILIa, YTO XOPOIIO
corjiacyercss ¢ OOBIYHBIM IIpeJICTaB/IeHreM O (pa30BOM mepexoje. Bropoe, cBoOOIHAS
IpaHUIA SBJISeTCsI TpaHuIeil pasiesa da3 KuakocTb—Ta3 (map), u GhasoBblil mepexos
SIBJISIETCA KBA3UPABHOBECHBIM, TO €CTh HA IPAHUIIE OTCYTCTBYET CKAUOK TEMIIEPATYPhI
U JiaBJieHust (JOCTATOYHO BBIOPATh KPUBYIO (ha3s0BOr0 paBHOBECHUSI, HAIIPUMED, COOT-
nomenust Knaysuyca—Kianeiposa Jijist JIByXKOMIIOHEHTHON CMECH ).

BrisicHmioch, 9To 17151 00bsCHEHUsT CTPYKTYPOOOPa30BaHMsI B UCIIAPSIONIEMCS CJIOe
BOBCE HeODOSI3aTeNIbHO YIUTHIBATEH (DU3MUECKIE HEJINHEHHOCTH (BI3KOYIPYTOCTh HJIH
BSI3KOILJIACTUYIHOCTD KUJIKOCTH ), CIeIUaIbHble HeJnHelinbe nuddysnonnble 3¢ dex-
ThI UCTIAPEHUsI, 3ABUCUMOCTU KUHeTHIeCKIX KoaddurmenTos (auddysnu, BS3KOCTH,
TEILIONPOBOHOCTH) OT TEMIIEPATYPhl U KOHIEHTPAIMUA KOMIIOHEHT, U Ipo4ne caabo
MOTHBUpYeMbIe pusndeckne 3HPeKTH.

AcuMmrnrorndecknii BAPUAHT MTOJTHBIX YPABHEHUI NMEET BHU/I

h + div(h?s) = — Ve, (1)
st + (B —1)hs divs + (8, + 1)hs - Vs =0, (2)
i+ (B — Dl divs + (B, + 1)hs - Vi = 0, (3)
V(h—oAR), t=0, (4)

rie h — BbIcOTa CBOOO/IHOI TIOBEPXHOCTH, 8§ — CPE/IHsAsI CKOPOCTH TE€UYEeHH, ) — CPE/I-
Hsd TemIepartypa, Vo, 0 — KO3DMUIMEHTHI UCTapeHnsl U MTOBEPXHOCTHOTO HaTKe-
uust, 5, = 1/3 — napamerp ocpejHeHus.

B wactHOCTH, Takme ypaBHEHHUS ITO3BOJISIIOT ONMUCHIBATH ITPOIECC CTPYKTYpooOpa-
30BaHUSA B MCHAPSIONIUXCS CJIOAX YKUJKOCTU M, O0OJIee TOro, KallidX KUJIKOCTH, CBO-
601HAS TPaHUIA KOTOPBIX MEPECEKAETCs] ¢ TOPU30HTAIBHON TOBEPXHOCTHIO.

SameTnM, 4TO mpejraraeMasi MoJIesIb JJOCTATOYHO CUIBHO OTJIMYAETCH OT OOBIYHBIX
MojIesIell, MCIOJIb3YEeMbBIX JIJIsI OIMMCAHUSA TOHKHUX CJIOEB YKUJKOCTH.

Pabora Bbinosinena 1npu (hUHAHCOBOI MOJJIEPyKKEe 0A30BOI YACTU TeX. 3aJaHus
213.01-11/2014-1 Mun. O6p. Hayku PD, FOxxublil deepabHblii yHUBEPCUTET.
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ObpaTHasi 3agada TpaHcnopTa cybcTaHumm

X. A. Kaxapos!, 1. A. Jlanynosa®, A. E. Yuctakos?
VIOsxubiit denepanbublii yausepeuter, Pocros-na-/lony, Poccus

2HUN MBC IODY, Poccns

kazharov.h.a@gmail.com, ialyapunova@sfedu.ru, cheese 05@mail.ru

Pemenne obpaTHbIX 3aja4 MaTeMaTHYeCKON (PU3NKH 9acTO ABJISETCS SJIEMEHTOM
MAaTEeMaTUICCKOTO MOJIC/INPOBAHUS PA3IMIHBIX (DU3UIECKHUX [TPOIECCOB. DTO CBAZAHO
C TeM, YTO JIAJIEKO He BCe YCJIOBUs, OIMCHIBAIOIINE IIPOIlece, 3apaHee m3BecTHbl. Ha
JIAHHBI MOMEHT MOYKHO CKa3aTb, YTO METO/IbI PellleHusi OOPATHBIX 33/a9 COCTABJIS-
I0T BayKHOE HAIIPABJICHHUE UCC/IeI0BAaHNi B 0bacTn Maremarndeckoil dpusukn [1]. [Ipu
perieHn 00paTHOl 381891 TIepeMerreHnst (TPAHCIOPTa) BEIecTBa NCXOTHOE MOJI0ZKe-
HUEe KOHIIEHTPAINH BEIeCTBAa BOCCTAHABINBAETCS YaCTUIHO, TEM He MeHee, MaTeMa-
THYeCKasl MOJIEJIb B 33/IAHHBIX BPEMEHHBIX paMKaxX IMO3BOJISIET € OIPEJIeIEHHON TOY-
HOCTBIO BOCCTAHOBUTH II0CJIEI0BATE/ILHOCTD PaCIpocTpanenus BemiecTsa. [Ipu sTom
MIPOUCXOIUT JIOKATI3AIUsl 00/IaCTH HAYAIbHOTO paciipe/iesieHus Berecrsa. OTvmernm,
YTO TOYHOCTH BOCCTAHOBJIEHUS MCXOIHOI KOHIIEHTPAIIUN BEIECTB 3aBUCUT OT MHOTHX
mapaMeTpoB, B TOM YHCJIe CTPYKTYPBI T€UEHNsI, PACIETHOIO BPEMEHHOTO HHTEPBAJIA,
a TakyKe 3HAYEHUs PEryJIsipU3UPYIONIero napaMerpa [2].

[Iposejientoe uccseoBanue MO3BOJISET CJIEIATH BBIBOJI, UTO IIPU PEIIEHUN 00PaT-
HOM 3a/1a491 TTPOUCXOJIUT JIOKAJTU3AINA 00JIACTHU, TJ1e, PEJIIOJI0KUTEHHO, N3HAYA b
HO OBLIIO PACIPENIEIEHO BEIeCcTBO (JMOKaau3amus 00JIACTH WHOPOJHOTO BEIECTBA).
BrrmosineHo MojieimpoBaHue TPAHCIOPTA MPUMECH B MPIMOM U OOpaTHOM HaIlpaB-
JIEHUU, HAYAJIHbHBIMU 3HAYEHUSIMU TOCTIETHEro SBJIAINCh (PUHATBHOE paclpejiesieHne
MOJI KOHIIEHTPAIUU CyOCTAHIUHU IIOCJIe MepeMellenns BCaeJcTBre Tuddy3noHHO-
KOHBEKTHBHOI'O TIEPEHOCA.

Pa6ora BbInosiHeHa Tpu dacTH4aHOl mojiepxkke Sagarus Ne2014/174 B pamkax Oa-
30Boit gacTu roc. 3ajannsg Munoopraykn Poccnn.

JUTEPATYPA
1. Cyxunos A. U., Qucmsaxos A. E., Ilpouenxo E. A. MatemaTnueckoe MOIEJINPOBAHIE
TPAHCIOPTa HAHOCOB B IIPUOPEXKHOIN 30HE MEJIKOBOJHBIX BojoeMoB // Maremarudeckoe Mo-
nesmposanue. 2013. T.25. Ne 12. C. 65-82.
2. Jlanun J[. B., Yucmaxos A. E., Cyrunos A. A. YucnenHoe peleHne MpsiMbIX U 00-
paTHBIX 33724 MudPY3UN-KOHBEKIINA HAa MHOTOIPOIECCOPHBIX CHCTEMAaX JJIsT IIPOTHO3a U

PETPOCIIEKTUBHOIO aHan3a BOJHbIX dkocucreM // Mszpecrusst FODY. Texuudeckne HayKu.
2014. Ne 12 (161). C. 230-242.
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Ob ycTONYNBOCTY BUXPEBOrO MHOMOYroJibHUKA BHYTPW KPyroeoii obaacTu

JI.T. Kypakun'?, A.II. Menexos?, 1. B. OcrpoBckas?

LTOMMU BHII PAH, Bnaaukaskas, Pocens;
2 10xublit genepanbublii yausepeutet, Pocros-na-lony, Poccus
melekhov@math.rsu.ru

PaccmarpuBaercs 3ajiada yCTONIUBOCTH CUCTEMbI OJMHAKOBBIX TOYEYHBIX BUXPEI,
PACIOJIOKEHHBIX B BepIInHAX mpaBumibHoro N-yrojbauka (N = 2,...,6) BHyTpH
KpyroBoit obsactu. [loTeHnuan B3auMoaeficTBUsS MeXKIy BUXPSIMU 0OpATHO IIPOIIOP-
IIMOHAJIEH PACCTOSHUIO MEYK/Iy HUMU. TaKoe IpeJoI0KeHne O MTOTeHIase Cae/Iaan
Jx. JIx. Tomcon [1| mpu octpoennn ofiHO# 13 cBoux Mojeneil aroma u B. M. ['psa-
HUK [2] OpU [TOCTPOEHNH MOJIE/IN Bpallaroiieiics 6apOKIMHHON YKUJIKOCTH B KBA3H-
reoctpodudeckoM npubmkennn. Ciydail jtorapmdMUIecKoro MmoTeHa s BUXpe-
BOIO B3aUMOJIEHCTBUsI pa3obpaH Ha IIockocTu B paborax |3, 4], a BHyTpm Kpyra
B — [3, 5]. B mannoit paboTe aHAJMTUYECKH UCCIIEJOBAHBI KBAPATUIHAS YaCTh T'a-
MUJIBTOHUAHA U COOCTBEHHBIE 3HAYEHUST MATPUITLI JimHeapusaluu. [lorydenst ycgoBus
yCTOMIMBOCTH 110 Paycy m sKCIIOHEHINAaIbHON HEeyCTOWYIUBOCTU. Y Ka3aHbl 3HAYEHUS
apaMeTpoB, TPEOYIOIIHe JOMOJHATEILHOIO HeJnHeiinoro anaau3a. Ilepeunciens n
MCCJIeJOBAHBI YUCIEHHO BCE PE3OHAHCHI JI0 Y€TBEPTOTO MOPAIKA BKIIOUNTETHHO, BO3-
HUKAIOIIUe B 3a/1a4e. B IByX U3 HUX 9HCIeHHO OOHapyKeHa HeyCTONInBOCTh. Pe3yiib-
TaThl TEOPETHUIECKOTO AHAJIN3a TTOJITBEPKIAIOTCI YUCTEHHBIM PAcYeTOM TPAeKTOPUA
TOYEYHBIX BUXPEH.

Pabora Bbino/iHeHa B paMkax 6a30BOH YacTH roCyJapcTBeHHOrO 3ajianus FODY
(zamanme Ne2014/174, oz poexTta 1367).

JUTEPATVYPA

1. Tomcon lowc. Jlowc. dnexkrpudectBo u marepusi. M.—xesck: HULL «Perymsiprast u
xXaoTudecKad AuHamukasy, 2004.

2. I'panux B. M. JluHaMuKa CHHTYJISIDHBIX T'€OCTPOMUUECKUX BUXPeil B JBYXypPOBHEBOM
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Mag. 1931. V. 11, Ne70. P.617-633.

4. Kypaxun JI. I'., [Odosuw B. Y. O HeTMHEIHON YCTONINBOCTH CTAIIMOHAPHOTO BPAIIEHUST
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5. Kypaxun JI. I YcTORINBOCTD, PE30HAHCHI M HEYCTONYMBOCTD ITPABUIBHBIX BUXPEBBIX
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BozHunkHoBeHne aBTokoI€DaHNT
B FOPU30HTa/IbHOM CJlI0e DMHAPHONR CMecH

. B. MopinaeBa
FOzxubrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
morsh@math.sfedu.ru

PaccmarpuBaercs 3aja4a 0 BOBHUKHOBEHUH BTOPUYHBIX aBTOKOJIEOATEBHBIX Pe-
JKMMOB KOHBEKIIMH B TOPU30HTAJIBLHOM CJIO€ KUJKOCTU C IPUMEChIO. ['paHuIbl cirod
[IPEJIINOJIATAIOTCA  CBOOOIHBIMUA, M30TEPMUYIECKUME, W KOHIEHTPAIMA [PUMECH Ha
KaxKJI0i M3 HUX CUUTaeTCsd 3aJaHHoil. M3BecTHO, 4TO, B OT/IMYNE OT CJIydas UUCTON
cpejbl, B OMHAPHOI CMecu BO3MOXKHBI J[Ba BUJIA HEYCTONYIMBOCTH — MOHOTOHHASA U
kosiebaresbrast [1].

B nannoii pabore n3ydaloTcs mepuoiniecKre pezKuMbl, BOSHUKAIOIINE Tpu Kojeba-
TEJILHOI ITOTepe YCTOWYNBOCTA OCHOBHOT'O PEXKMMa OTHOCUTEJIBHO ILJIOCKUX BO3MYIIIC-
HUI, TIEPUOTMIECKUX 10 OJIHOPOJTHON TIePEMEHHON. YpaBHEHUsT BO3MYIICHUI UMEIOT
rpynny cummerpun O(2), n npumeHnMa Teopust OHMYPKAIUE POXKICHUSA [THKJIOB B
cucreMax ¢ Takoil cummerpueil. B [2] nokazano, uro B ciydae oOLIEro MOJIOKEHUS
IIpU IIepexo/ie napaMeTpa 4yepe3 KPpUTUYIEeCKOe 3HaUYeHNe OT PaBHOBECUA MOT'YT OTBET-
BUTLCA IHUKJIbI, KOTOPBIM OTBEYAIOT aBTOKOJE€OAHUA JIBYX THUIIOB: JBe Oeryiiue Ha-
BCTpeYy JPYT JAPYTY BOJIHBI, CBA3aHHBIE MHBEPCUOHHON CHMMeETpHUEN, U HeJIMHEHASA
cMech mapbl Oerymux BosH. g onpeesienns: XapakTepa BeTBJIEHUs STUX PEKUMOB
B paccMaTpUBaeMOil 3aJiave HaliJIeHbl aHAJIMTUYECKNe BbIparKeHus Jjisd Kodbduiim-
€HTOB ypaBHeHMIl pa3BeTBiiennd. [I[pn pasjmInbIX 3Ha9eHNAX TapaMeTpOB MIPOBE/IEH
aHaJIn3 3HAKOB 3TUX Ko3dduimentos. [lokazano, uro u Oeryiinre BOJHbI, 1 HEJIUHE-
Hasg CMeCh BOJIH MOTYT OBITH YCTOWYMBBI B 3aBHCHMOCTHU OT 3HAYCHHIl IMapamMeTpOB.
st obonx THUIIOB aBTOKOJIEOATETHHBIX PEKUMOB HailJIeHbI TIepBbIe JBa YJIeHa PAa
II0 CTEIICHAM IIapaMeTpa HaIKPUTUIHOCTH.

Pabora BhimoiHEHA B paMKaXx IIPOEKTHOM YaCTH FOCYIaPCTBEHHOTO 33/ 1aHus B cepe
Hay4HoOil gearenprocTr (3amanue Nel1.1398.2014/K).

JUTEPATVYPA
1. I'epwynu I'. 3., Kyzrosuuxut FE. M. KoHBeKTHBHAST yCTONINBOCTD HECXKUMAEMOM YKUT-
koctu. M.: Hayxka. 1972.
2. Mopwnesa U. B., FOdosun B. M. O6 oTBeTBJIEHUE ITUKJIOB OT PABHOBECHIT MHBEPCUOHHO-
¥ BpaIlaTeIbHO-CUMMETPUIHBIX uHaMmdeckux cucrem. CMZK. 1985. T. 26, Ne 1. C. 124-133.
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KaBriTauMoOHHOE TOPMOXKEHUE LMANHAPA B BO3MYLLEHHOW MNAKOCTY

M. B. Hopkun
FOxmbrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
norkinmi@mail.ru

PaccmarpuBaercs quHaMudecKasi cMellaHHas 3a/ia9a 0 BEPTUKAJIBHOM yape U 10-
CJTETYIOIEM TOPMOXKEHWN KPYTOBOTO IWJINHJIPA, MOJYIOTPYKEHHOTO B HWJIEAJTbHYIO
1 HeCKNMaeMyto KHIJIKOCTh. OCOOEHHOCTBIO JAaHHOM 3aJa4u ABJSETCd TO, 9TO HPHU
OBICTPOM TOPMOXKEHMH BO3HUKAIOT 00JIACTU HU3KOIO JaBJIeHUs BOJIM3HU Tejia U 00pa-
3yI0OTCS KaBepHbI. BaXHBIM acCIIEKTOM sIBJISIETCA ITOCTAHOBKA 3aJIadU C OJIHOCTOPOH-
HUMW OT'PAaHUYEHUSMH, Ha OCHOBE KOTOPOU OMpeJiesisieTcsl CBA3HOCTb 30HBI OTPHIBA,
a TakxKe (POPMbI CBOOOTHBIX I'PDAHUIL >KUJIKOCTHA Ha MaJIbIX BpeMeHaXx:

A(I)l - 0, q)l — —f<q)0), R < SQ,

0P
8_7; =wn,,  po—® — f(®) — Fr2y>0, RESy,
0P
8_711 > wny, po— P — f(Pg) — Fr2y=0, RS,
ody 1 2 )
Op) = —+ (VD Oy = ———.
f( 0) ay+2( 0)’ 0 x2+y2

Bnecy F'r — gucio @pyna, py, w — GespaszmepHble aTMocdepHOe JaBIeHne U yCKope-
HUe MIWIAHIpa, S11, S12, So — CMOUYEHHAas MOBEPXHOCTH TeJjia, BHYTPEHHSISI U BHEITHSIS
CcBODOHBIE TPAHUIILI KuIKoCTH. [loTennnan ®q onpeaenser Tevenne *KUIKOCTH B Ha-
YAJIbHBIII MOMEHT BPEMEHH.

B macrositieit pabore BO3MyIIeHNe KUJIKOCTA BBI3BAHO OE30TPBIBHBIM YIAPOM ITH-
JINHJIPa, & OTPBIB 00YCJIOBJIEH 3aKOHOM JIBUKEHUS IUJINHJIPaA OCTe yaapa u (pusn-
JeCKUMU TTapaMeTpaMy 3a/1a9r. bmsKre 3a1aun 10 JUHAMUKE OTPhIBa, BHI3SBAHHOI'O
VJIApOM, HCCJIeIoBauch B |1, 2|.

Pa6ora BbITIO/IHEHA B paMKaX IPOEKTHOI 9aCTU FOCYIaPCTBEHHOIO 3a/aHIs B cpepe
Hay4Hoit JearenbHoctn (Bamanme Ne 1.1398.2014/k).

JUTEPATYPA
1. Norkin M., Korobkin A. The motion of the free-surface separation point during the
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Math. 2011. V.70. P.239-254.
2. Hopxun M. B. JIBuxkeHue KpPyroBoro NUJIMHIPA B KUIKOCTH IIOCJTE yAapa Ha MAJIbIX

BpeMeHax ¢ obpasoBanueM kapepubl // V3. PAH. Mexanuka kunkocru u rasa. 2012, Ne 3.
C.101-112.
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OnucaHmne nepeHoca Cryctka KpoBu B COCYZe

H. M. Ilonsakosa
FOxmbrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
zhuk nata@mail.ru

TpomboobpazoBanne — 3TO NPUCTEHOYHOE OOpa30BaHWE B COCYJAAX ILJIOTHOIO,
CTPYKTYPHO YIIOPSIIOYEHHOIO KOHIJIOMepara, (TpoMba WJIH CrycTKa KpoBu) U3 Hhop-
MEHHBIX 3JIEMEHTOB KPOBU M CTAOMIN3UPOBAHHOIO HEPACTBOPUMOIO Oejika (hubpuHa
(cm., nanpumep, [1]). C ruppojuHaMudeckoil TOUKM 3peHus, HauboJee BayKHON sIB-
JISIETCST CTaJIUs KOoary/isinuu (pubpUHOreHa ¢ MOCIe Y IONuM o0pazoBanneM puOpPUHO-
BOI'O TIOJINMEPHOTO CI'yCTKA, ITO MPUBOIUT K CYIIECTBEHHOMY yBEJIUYICHUIO BSI3KOCTU
KpOBHU (YMEHBINEHUIO TeKydecTn ). B nanuoi paboTe MOJeIMpyeTcst TOIbKO 3aK IO IH-
TeJIbHAsT 9aCTh IIPOIECCca — «OTPBIB» CI'yCTKa KPOBU OT CTEHKH COCY/a M TIEPEHOC ero
TedeHneM KpoBH. Perrenne 3a1aqn CBOJNTCS K UCCIIEIOBAHUIO yPABHEHHU JIBUKEHMUST
HECXKMMAEMO KMIKOCTH, BA3KOCTH KOTOPOH 3aBUCUT OT KOHIEHTpaIuu (hudbpuHa.
XuMudeckne peakiinu, MPUBOJISIINE K CBePTHIBAHUIO KPOBU, CIUTAIOTCS PACCMOTPEH-
HBIMU Ha TPEIbIIYIINX dTArax MOJETHPOBAHUS.

[Ipeanoaraem, 4To Yepe3 HEKOTOPYIO JABYMEPHYIO 00J1aCTh [) MPOTEKAET HECXKU-
MaeMasl KUJKOCTb (KPOBb), BA3KOCTb KOTOPOil 3aBUCUT OT BEJIMUUHBI KOHI[EHTPAIIUH
npuMect ((bubpuH), IPUMECH MTPE/IIOIATACTCS «BMOPOKEHHO» B YKHUJIKOCTb.

Cucrema ypaBHEHU, ONUCHIBAIONIAS JIBUKEHNE KUIKOCTU U IPUMECH, NMEeT BUJI;:

v+ v -Vv=-Vp+pu(c)Av, divv=0, ¢+v-Vec=0, (1)

rjae v = (u,w) — CKOPOCTh KUJKOCTH B IIEJIOM, P — JaBJICHNE, ¢ — KOHIICHTPAIUS
npumect, fi(c) — KodGOUINEHT KHHEMATHIECKON BA3KOCTH, 3aBUCSIIINA OT KOHIIEH-
TpaIum.

Bajiaua peraercsi YMCJIEHHO [IPU MOMOIIU MeTo/[a KOHEUHbIX 371eMeHTOB [2|. B BbI-
YUCUTETHLHOM 3KCIIEPUMEHTE, B YaCTHOCTH, MCIIOJIB30BAHO HAYAIbHOE PACIpPee/ie-
HUs BSI3KOCTH (/M KOHIIEHTPAIIUH ), COOTBETCTBYIOIIEE KPYTOBOMY <«IISITHY». BHYTpH
[IATHA BSABKOCTb KUJKOCTH f(C) & [lip, & BHE IATHA BA3KOCTB 1 = fio(1 + K(c)).
Basucmocts K (¢) ompejiesieHa U3 yCJIOBUS «MIHOBEHHOCTH» XUMUYIECKUX DEAKIHil
obpasoBanusa ¢pubpuna n3 ¢udpunorena. B kadecTBe MOJEIN COCYJIa BBIOMpAJIACDH
JUTMHHAS TPAMOYTO/IbHAS 00JIaCTh, COeprKanias Ha OHON U3 JJIMHHBIX CTOPOH HEKO-
TOPBIl HErJIaAKUN «BBICTYII», MOJIEJUPYIONIHI MEXaHUIECKOe HOBPEXKJIEHIE COCY/Ia.
[TokazaHo, 9TO B OKPECTHOCTH TAKOI'O MEXAHUYIECKOI'O IMOBPEXKIEHUS B 3aBUCUMOCTH
OT IapaMeTPOB MPOUCXOJUT JIMOO OTPLIB CI'YCTKa KPOBH, JTMOO CI'YCTOK KPOBHU 3a1ep-
JKHUBAETCA U €r0 pasMephl YBEJININBAIOTCA.

Pa6ora Bbinosiena npu (pUHAHCOBOI T10IepKKe 6a30BOi 4aCTH TEXHUIECKOTO 3a~
manust 213.01-11/2014-1 Mun. O6p. Hayku PO, FOxublit deepasbHblil yHUBEPCUTET,
U B paMKaxX [IPOEKTHOI 9acTy rocyapcTBEHHOrO 3a/aHus B cdepe HayIHOl J1eaTe lb-
noctu (3amanme Ne1.1398.2014/K).

JUTEPATVYPA
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VcToiuneocTb TedeHnss Konmoroposa n ero MoaundukaLuii

C. B. PeBuna
FOzxmnbrit benepanbubiit yausepcurer, Pocros-na-/lony, Poccus;
FOMU, Branukaska3s, Poccust
revina@math.rsu.ru

[Ipu uccienoBanuy MPUPOJIHBIX TUJAPOIUHAMUIECCKUX U TeO(PU3UICCKUX ABJICHUN
BayKHYIO POJIb UT'PAIOT MOJIe/IbHbIE TeYeHUsI BA3KON HEC2KUMAaeMOU YKHUJIKOCTHU, KOTO-
pbl€, ¢ OJIHOI CTOPOHBI, MOXKHO Peain30BaTh B JIADOPATOPHBIX SKCIIEPUMEHTAX, C JIPY-
roif CTOPOHBI, OJ1aroIaps yIPOIEHHON MATEMATHICCKON TOCTAHOBKE 3aJ1a1, MOXKHO
UCCJIEIOBATH aHaIuTHYecKuMu MetoiaMu. [Ipumepom cityzxut Tevenne Kosmmoroposa
¢ CHHYCOUJIAJTLHBIM ITPO(MUTIEM CKOPOCTH:

V = (0,ysinz).

Henocpe icrBeHHBIM 0606ITIEHTEM SIBJISIETCST KIACC CIBUTOBBIX (MApaslIe/IbHbIX ) TTPO-
CTPAHCTBEHHO-TIEPUOINIECKUX TEeUCHUN

V= (07 %(Il))v
a TaKKe TeYeHMIl, OJU3KUX K NapaJuIeJbHBIM, BIIA
V = (aVi(x2), Va(21)),

rJle 0 — MaJIblil mapaMeTp. YCJIOBHe MEPUOJIMTHOCTH TI0JIsT CKOPOCTH MOXKHO 3aMEHUTH
[IPEJIIIOJIOZKEHUEM O MTOYTHU EPUOIUIHOCTH, YTO MO3BOJISIET TPUOJIMZUTHCI K PACCMOT-
pPEHUIO peasbHON (BU3MIECKOIl 3a/1a1m.

Hacrosimmas pabora mocBsiiiieHa UCCJIeI0BAHIIO YCTONYINBOCTA yYKA3aHHBIX T€UeHU
B KJIaccaX MEPUOJNYECKUX U MOYTH mepuoandecknx dbyukmumii [1]-[2], a takxke Ha-
XOYKJIEHWIO BTOPUYHBIX CTAIIMOHAPHBIX TEYEeHUIT U aBTOKOJIEOaHN.

[TocTpoena AIMHHOBOIHOBAs ACUMIITOTUKA JTUHEHHON CIIEKTPAILHOM 381891 B CIIy-
Yae HEHYJIEBOT'O CPEJIHEr0 CKOPOCTU OCHOBHOI'O TEYeHWUs, & TaK»Ke B CJydae, KOrja
cpejiiee CKOPOCTU PAaBHO HYJIIO, HO BBIIOHSIOTCS HEKOTOPBIE YCJIOBUS HEBBLIPOK ICH-
HOCTH.

Haiitensr ycjoBus MOHOTOHHOM M KOJIEOATEILHON MOTEPU YCTONYUBOCTH, a TAKXKe
BeJIyIIe YJIEHbl aCUMITOTUKNA BTOPUYHBIX TEYEHMUIA.

JUTEPATVYPA
1. Pesuna C. B. PexyppenTable (pOpMyJIbI JJIMHHOBOIHOBON aCUMIITOTHKHI 331841 YCTO-
quBocTH caurobix redennii // ZKBMuM®. 2013. T. 53, Ne 8. C. 1387-1401.
2. Pesuna C.B. YcTOHYNBOCTD MPOCTPAHCTBEHHO-IIEPUOIUNIECKUX U IIOYTH [TEPUOIAYIE-
CKuX TedeHnil Bsi3koil xkujkocT // Maremarnueckuit popym (Mrorun nayku. FOr Pocenn).

2014. T.8, Ne 2. C.130-141.
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ANropuTMm pelueHns ypaBHeHWi BUXPEBOV ANHAMUKY
B reopn3n4ecknx npubanxeHunsix

A.M. ®dummmonoBa, B. H. I'oBopyxun
FOzxubrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
a.mishaylovna@gmail.com

B noknaje mpejictaBiieH BapuaHT MeToja BUXpell B ddeiikax JiJId pacueTa JIMHa-
MHUKHU HEBS3KOW HECXKUMaeMOW >KHJIKOCTH B IPAMOYTOJILHON 00JIacTH, Ha I'DAHUIAX
KOTOPOI1 3a/1aHbl IEPUOANIEeCKIe KpaeBble yCIoBus. Takass (hopMyInpoOBKa YacTO MC-
MOJIb3YETCS JIJI MOJIE/TUPOBAaHUs TEUYCHUI B HEOIPAHUYIEHHBIX 0DJIACTAX.

PaccmatpuBaercs reodusndeckasi MaTeMaTIecKas MOE/b, IIPEJICTABIAIONIAs CO-
Ooii cucTeMy ypaBHEHHIT B 9aCTHBIX IIPOU3BOIHBIX BUIA

% =w + ¢ywx - wzwy =0, w=-A¢+ A2w - 1"}/7”2, (1>
Dt 2
rie w(r, y) — 3aBUXPEHHOCTD, (X, y) — dbyHKIMs TOKa, t — BpeMms, 7y, A — napamer-
pel, a r = /22 + y2 — noaspusiii paguyc. [Ipu v = A = 0 umeem ypasHenust Ditiepa
JIMHAMUKH UJ1€aIbHON YKUJIKOCTH.

B ocHoBe 4MCIEHHON CXeMBbI JIeXKaT CJICAYIOUINE TIOI0KEHMST:

1. TTose 3aBUXPEHHOCTHU 3a/IaHO 3HaYCHUAMU B JaCTUIAX.

2. YacTuilpl nepeHocsTC MaCCUBHO ¢ TedeHueM Bpemenu t. VX nuHaMuka ornmchbl-
BaeTCst cucTeMoil ypasaenuit: & = v® | = v,
IToste ckopocTn v = (v(x), v(y)) = (¢Yy, —z).
QyuKIud 1) B KaXK/IbIii MOMEHT BpeMeHU ¢ IpubJimzKaeTcs oTpe3koM psaga Pypbe
ka: ky
YY) > ii(t)gii(z,y), tae gij(x,y) — rpuronomerputeckue GyHKIHIL.
i=1j=1
5. Hemussecruble kosddurmentst 1;;(t) Haxoaarcs meronom Bybnosa-T'anepkuna,
[IPOEKTUPOBAHNEM BTOPOrO ypaBHeHus cucrembl (1) Ha GasucHble (yHKIHNT

gi;(z,y), a pacupenenenne w(zr,y) ANIPOKCUMUPYETCH KyOMIECKUMHU IOJIHHO-
MaM#, K03(DDUIUEHTH KOTOPBIX HAXOIATCS METOI0M HAUMEHBIINX KBaJIPaToB.

6. ,ZLJIH pac4deTa JUHaMUKKW 9aCTHUIL UCIIOJIb3YIOTCA METOAbI PyHFe—KyTTI)I.

B nokitajzie mpejictaBiieHbl pe3yJIbTaThbl TECTOBBIX PACYETOB JUHAMUKU KJIACCHYE-
CKUX BUXPEBBIX KOHMUryparuii (Kpyrioe BUXpeBOe MATHO MOCTOSTHHON 3aBUXPEHHO-
cru, aunosb Jamnsiruna-/lamba u mp.).

Pabora nmognepxkana PODU, kox npoekra 14-01-00470.
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AHanus ycTORYMBOCTY TpaHULLbl pasaena Mexay 30HaMu
Npy NpoBeAeHUN n3oTaxoopesa

O. A. IIpiBeHKOBa
FOzxubiit benepanbubiii yausepcurer, Pocros-na-/lony, Poccus
olgaz@math.sfedu.ru

PaccmarpuBaercsa 3a/iada 0 pasjeeHUn MHOTOKOMIIOHEHTHON BS3KOW HeCKUMae-
MO#I cMecH 10T, JieficTBreM 3JIeKTputdeckoro mojist. Cucrema ypaBHEHUN B IpUOTHKE-
unn O6epbeka—byccunecka B 6e3pa3MepHBIX EPEMEHHBIX UMEET BT

divv=0, —=—+v-V, 1
dt ot ( )
LCI VSN S pramk 2)
— = v — a™k,

da” .ok & ko k k k
E—i—dlvz =0, t"=—eu'Va"+pu"a"E, (3)
j=cE, divy =0, E=-Vop, (4)
IJIe v — CKOPOCTB, p — JaBjeHne, a* — aHaauTHYecKas KOHIEHTPAIH KOMIOHCH-
ThI, 'Lk — IIJIOTHOCTDH IIOTOKa KOHIEHTpPaIluM, ,LL — KHHeMaTHu4YeCKasd BA3KOCTH CMECH,

¥ — KoacbdurmenT KOHIEHTPaImoOHHoro cxKaTud, 1* > 0 — MoJIBHAKHOCTH KOMIIOHEH-
TBI B 3JEKTPUIECKOM moe, € pF — xoapbunuent muddysun, E — HaIpaKeHHOCTD
9JIEKTPUUIECKOTO TOJIsl, (0 — MOTEHITUAJ JIEKTPUIECKOIO T0JIsd, ] — IJIOTHOCTH 3JIeK-
Tpudeckoro noJsd, o = o(at,a?, ...) — npoBoguMocTh cMmecu, k — opT ocH 2.

JLnst m3oraxodopesa IMPOBOJIMMOCTh UMEET BUJL

0:Zak. (5)

s TByXKOMIIOHEHTHO# MOJI€JIN ITIOCTPOEHO peIlleHne, OTBeYaloliee MeXaHnIeCcKO-
My paBHOBecuio. KpaeBbie yc/ioBUsI BEIOUPAIOTCS Ha OECKOHEYHOM OTPE3Ke

a'(—o0) =51, a'(+00) =0, a*(—o0) =0, a*(+00)= sy, (6)

TJIe S1, So — 3aJaHHbIC TOCTOAHHBIC KOHIICHTPAINH.

Takoe perenne onuchHIBaeT MPOIECC Pa3/IeJIeHNs CMECH Ha JIBE 30HBI C YeTKOM rpa-
HUIEN MKy HUMU, KOTOpas JIBUYKETCH C OIpeJIeJIeHHON CKOPOoCcThIo. OCHOBHOI Iie-
JIbIO pabOTHI SABJISIETCs UCCJIE/IOBAHIE YCTONINBOCTU I'PAHUIIBI MEK Ty 30HAMU.

g pazamaubix HabOpOB MMapaMeTpOB MPOBOJMINCH PACYeThl HEMTPAIbHBIX KPU-
BbIX MOHOTOHHOH IMOTE€PN YCTONYMBOCTU M ONIPEAECJISAINCh KPUTHUECKIE 3HAUYCHUS, OT-
BeYalole MUHUMYMY HEATpaJIbHOU KPUBOIL.

Asrop BbIpaxaer Osarojgapuocts 2KykoBy Muxanay FOpbeBudy 3a MOCTAHOBKY
331491 U BHUMaHue K pabore.

JUTEPATYPA
1. 2Kyxos M. FO. Macconepenoc ssekrpudeckuM nojiem. Pocros u//1: Mz, PTY. 2005.
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O TOYHOCTM Pa3HOCTHLIX CXEM BTOPOrO M YETBEPTOro MOPsiAKOB
MOrpeLHOCT annpoKCMMaLum

A.E. HYucrsakoB, A. B. Hukutuna, A. A. CemensikuHa
HUM MBC KO®YV, Poccus

cheese 05Q@Qmail.ru, nikitina.vm@gmail.ru, j.a.s.s.y@mail.ru

B pabote paccMoOTpeHbl cXeMbI BTOPOI'O U Y€TBEPTOIO MOPSIKOB MOTPEITHOCTH All-
MIPOKCUMAITUH JIJTsI perieHust 3a1a4u Juddy3un-kouBeknun. /st MojiebHO# HavaIbHO-
KpAaeBoil 3aJ1aqn, B ciiydae, Koriaa (pYHKIIMNA MPABO YacTU W HAYAIBHOTO YCJIOBUSI
MIpeJICTAaBIMBbI KOHEIHBIMU cyMMaMu ps1oB Dypbe o0 TPUTOHOMETPUIECKOMY Oas3mcy,
UCCJIeI0BaHA TOYHOCTH PA3HOCTHBIX CXEM. YCTAHOBJIEHO, YTO TOYHOCTH YHCJIEHHOTO
peIleHns 3aBUCUT OT KOJMYECTBA Y3JIOB, IPUXOJIAIINXCA Ha [MOJIOBUHY JIJIMHBI BOJIHBI,
COOTBETCTBYIOIIEH Hanbo/Iee BRICOKOYACTOTHON rapMOHUKE B KOHEYHOW CyMMe psijia
Dypbe, HEOOXOIMMOI JIJId OIMMCAHUSA TTIOBEICHUS PACYeTHBIX 00beKTOB. [losyuennr 3a-
BUCHUMOCTH TTOTPENTHOCTH AITPOKCUMAINN UM DY3NOHHBIX C/IATaeMbIX PA3HOCTHBIMUI
CXeMaM¥ BTOPOr'O M YeTBEPTOI'O MOPsIKOB TOYHOCTU OT KOJIMYECTBa y3J10B. BoImosHe-
HO COIIOCTaBJIEHUE PE3Y/ILTATOB pacueTa JByMepHOil 3a/1a4uu iuddy3un-KOHBEKITUU U
3as1aun [lyaccona Ha ocHOBe cXeM BTOPOI'O U YE€TBEPTOrO MOPSIKOB TOYHOCTH.

Hacrostimast pabora siBjsieTcsi JIOTHYeCKUM TIPOJIOJIZKeHneM paboThl [1], B KoTopoii
orMcaHa MOCTPOEHHAsT OMOTMOTEKA UTEPAIIMOHHBIX METO/I0B, ITPEIHA3HATEHHBIX JI/IsT
peIlleHns CeTOYHBIX YPABHEHUI C CAMOCOIPSKEHHBIMU U HECAMOCOTIPSIZKEHHBIMU OTTe-
paTopaMu IPH MOMOIIY CXEM TOBBIIIEHHOTO MOPSIIKA TOYHOCTU, YIUTHIBAIOIIUME 3a-
[IOJTHEHHOCTHU s19€€K, Ha MHOTOIIPOIIECCOPHOI BBIUUCIUTE/ILHON cucrteme. B pabore
0b60CHOBaHa, 11€J1eCO0OPA3HOCTDh II€peXoJia K CXeMaM IIOBBIIIEHHOIO IOPSIKa TOTHO-
CTU TIPU PeIeHnN TPUKJIAIHBIX 3a/ad. V3 oIy IeHHBIX OIEHOK HETPYIHO MOJIYINTh
YUCTIEHHbIe 3HAYEHNS BBIUTPBINIENl BO BPEMEHN cUeTa MPU HCIOIB30BAHUN CXeM TIO-
BBIIIIEHHOTO TTOPSJIKA TOYHOCTH.

Pa6ora Bbimosinena npu vactuanoit nojepxkie 3aganus Ne2014 /174 B pamkax 6a-
30BOIl 4acTH rocyJapcrBeHnoro 3ajanus Munoopuayku Poccumn.

JUTEPATVYPA

1. Cyzunos A. U., Quemaros A. E., Cemenaruna A. A., Huxumuna A. B. IlapanneasHast
peanu3anys 3a7a9 TPAHCIOPTA BEIECTB W BOCCTAHOBJIEHUsST IOHHOM TIOBEPXHOCTH Ha OCHOBE
CXEM TIOBBIIIEHHOTO TOPsIJIKA TOYHOCTH // BhlaucurebHble METOIBI ¥ IPOIPAMMUPOBAHUE.
2015. T.16. Ne 2. C. 256-267.

2. Camapcexuti A. A. Teopust pasnoctabix cxem. M. Hayxka, 1989.

3. Cyxunos A. U., Qucmaxos A. E., Hluwens A. B. OlieHKa IOIPEITHOCTH PEIEHNS yPaB-
Henus juddysun Ha ocHoBe cxeM ¢ Becamu // Maremarunaeckoe mogesmposanue. 2013. T. 25.

Ne 11. C. 53-64.
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PacueT cnnoBoro rmapoanHaMmn4eckoro BO3AeiCTBUS BOJIH
Ha ONOpPbl HAABOAHbBIX KOHCTPYKLNA

A.E. Yucrsakos!, H. A. ®omenko?
VHU MBC IO®Y, Poccns;
210xmblit deepanbnbiil yansepentet, Pocros-na-/lony, Poccna
cheese 05@mail.ru, fomenko.nata.alex@gmail.com

Pabora mocssiiena pa3paboTke MaTeMaTHIeCKOH MOJIEIN BOJHOBBIX IIPOIECCOB,
YUATBIBAIOIIEN THJIPOJIMHAMUYIECKOE BO3JEHCTBHE Ha pPa3/IMvdHbIC HaJIBOJHBIE Oepe-
TOBBIE COOPYXKEHWS IMPU HAJUYUUU MOBEPXHOCTHBIX BOJIH B MEJKOBOJIHBIX BOJOEMAaX.
[IpoBeieH HATYPHBIN SKCIEPUMEHT 10 U3MEPEHUIO PA3JIMYHBIX IapaMeTPOB PacIpo-
cTpaHeH!s BOJTHBI Ha MEJTKOBOJIbe. Ha OCHOBe 3KclepnMeHTaIbHbIX JaHHBIX TOJTyYe-
HBI 3HaUYEHUs CIIeKTpa (DYHKIMN BO3BBLIIIEHUsT YPOBHSI BOJHOI cpejibl. Paspaborana
JBYMEpPHas MOJIeJIb BOJHOBBIX T'MJIPOIMHAMUYECKUX ITPOIECCOB, OIUCHIBAIOIIA I10-
BeJIeHNEe BOJHOU Cpejibl KaK B CjAydae HaJU4dus HAJIBOIHON KOHCTPYKIIUHU, YCTaHOB-
JICHHOI Ha JIHEe BOJOeMa, TaK U B Cydae ero orcyrcTBus. Ha ocHOBe TOCTPOEHHBIX
AJITOPUTMOB pa3padboTaH KOMILJIEKC ITPOrpaMM, IIpeIHAa3HaYeHHBIN JI/Isi MOJIETUPO-
BaHUS PACIPOCTPAHEHUs BOJIHOBBIX T'MJIPOIMHAMHYECKUX IpolieccoB. llocTpoeHHbrit
KOMILJIEKC TIPOT'PaMM IT03BOJISIET 3a1aBaTh (POPMY U UHTEHCUBHOCTH MCTOYHUKA KOJIe-
OaHUil, reOMETPUIO HAJBOIHOIO OObEKTa, & TaKKe YUNThIBAET 3aTOIJIEHUS U OCYIIIe-
HUs MPUOPEXKHBIX yIacTKOB. Ha ocHoBe pa3zpaboTaHHOIO MpOrpaMMHOIO KOMILIEKCA
IIPOM3BEJIEH pacdeT CUJIOBOTO BO3JIEHCTBUSA BOJH Ha COOPYZKEHUdA, UMEIOIIUE ONOPY
Ha JHE BOJ0eMa.

OTMeruM, 9TO TaKO MPOrpaMMHBII KOMILIEKC 00/Ia1aeT OTIHIUTETbHON 0COOEHHO-
CTBHIO: IOMUMO y4eTa Ha ITOBEPXHOCTU Ha/ IBOJIHBIX KOHCTPYKITUI, IPU MOJIETUPOBAHUNT
pacIpocTpaHeHns TOBePXHOCTHBIX KOJIEOAaHHUI yUINThIBAETCSI BBIXO/I BOJIHBI Ha Oeper.

Pa6ora BbimoHeHa npu gacTudHON nojepxkke 3ajganus Ne 2014/174 B pamrax
6a30Boi1 YacTH rocyJaapcTBeHHoOro 3ajanusg Munoopuayku Poccumn.

JUTEPATVYPA

1. Cyzunos A. U., Qucmaxos A. E., Aarexceenro E. B. Ynucnennas peagusanusi TpexMep-
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TPAHCIOPTa HAHOCOB B MPUOPEXKHBIX BOIHBIX CHCTEMAaX Ha MHOTOIIPOIECCOPHON BBIMHUCIIU-
TestbHOM cucreMe // Bera. meronsr u nporpammuposanue. 2014. T. 15. C. 610-620.

4. lyuwun B. A., Mumxun B. B., Poocdecmeencras T. ., Yaweuxun FO. J]. Yucaennoe
U KCIEPUMEHTAJIHLHOE HUCCIIEIOBAHNE TOHKON CTPYKTYDhI Te€UeHUsl CTPATU(UINPOBAHHON
JKHUJIKOCTH BOsm3n kpyrosoro muusapa // [IMT®. 2007. T.48, Ne 1 (281). C. 43-54.

5. Cyxunoe A. U., Yucmasaxos A. E., I[Ipouyenxo E. A. Maremaruieckoe MoJeIupOBaHLE
TPAHCIIOPTa HAHOCOB B IIPUOPEXKHOI 30HE MEJIKOBOJHBIX BojoeMoB // Maremarundeckoe Mo-
nesmposanme. 2013. T.25, Ne 12. C. 65-82.

6. Qomenrxo H. A. Maremarudyeckoe MOIEJIUPOBAHIME IM'MAPOIMHAMUIECKIX BO3IeACTBUI
HAa KOHCTPYKIMU [IPU HAJUYIUU [TOBEPXHOCTHBIX BOJIH B MEJIKOBOJIHBIX Bojoemax // Jlucc.
... Kau. dus.-mar. Hayk: 05.13.18 / FOxwusrit denepanbubiii yausepcurer. Taranpor, 2012.
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MopenvpoBaHue pacnpocTpaHeHust NpUMeCK
B NpUOpeXHOl 30He BO3AYLLIHOW Ccpeabi

A.E. Yuctakos, /. C. XauyHiy
HUM MBC FO®YV, Poccus

cheese 05@mail.ru, diana-hachunts@mail.ru

Ha ocnoBe paspaboTanHOil Mojie/I JIBUKEHUsST MHOTOKOMIIOHEHTHON BO3JLYIITHOMN
Cpe/ibl pacCYUTaHbI TI0JIF PACIPOCTPAHEHNU 3aIrPA3HIIONINX BEIIECTB B CJIydadX pa3-
JIMYHOM MUPUHBI U IJIOTHOCTH JIECHBIX HacazkeHuit. Mojeab yanTbiBaeT Takue gak-
TOPBI, KAK TPAHCIIOPT MPUMECH U TEILIA; BIUSIHUE PACTATEIHHOIO MOKPOBA; N3MEHe-
Hue Kod(ddurmenta TypOyJIEeHTHOTO OOMEHa; Iepexo/l BOJbI U3 YKHUJIKOIO B Ia3000-
pa3Hoe COCTOdAHUE; OCaKJIeHUE BEIIeCTBa; N3MEHEHUE TEeMIIEPATYPhI 38 cYeT KOHJIEH-
CaIlii U UCHAPEHHUs adPOo30JH; TypPOyJIeHTHOE IepeMelnBaHne MHONOKOMIIOHEHTHOM
BO3JIYIITHOM CpeJIbl; TEILJIOOOMEH MEXKJ1y YKUJIKUMHU U ra3000Pa3HbIMKU COCTOSHUIMU;
HaJIM4Ine pacIpeIe/IeHHBIX NCTOYHUKOB BEIIeCTBA U TeMIIepaTyphl; cujia Apxumena;
TaHTeHIINAJbHOE HaIPSKeHNe Ha IpaHuIlax pas3fiesa Cpel; NepeMeHHas IJIOTHOCTD,
3aBHUCAINAsA OT KOHIEHTPAIIUN 3arpA3HAIONINX BEIIECTB, TEMIIepaTypbl U JaBJICHUS;
C2KUMAEMOCTDh CPEJIbl 38 CYeT U3MEHEHUsd TeMIIepaTyphl, UCIapeHud W KOHJIEHCAIIUN
JKUJIKOCTH, M3MEHEHUsI JIABJICHUsI, HAJINIUs UCTOIHUKOB [1-8|. Orimauresbaoii oco-
OEHHOCTBIO MOJIEJIN SIBJISIETCS YIEeT BJIUSHUS PACTUTEIbHOTO IIOKPOBa 1 TYPOYJIeHTHO-
ro TIepeMeNnBaHusi B YPABHEHUN HEPAa3pbIBHOCTH cpejibl. ClieyeT OTMETUTD, UTO Ha
pacrpejesieHne IpuMecH B BO3JIYITHOW cpejie 3HAYUTE/IbHBIM 00pa30M BJIASET ILI0T-
HOCTH JIECHBIX HaCaXKJICHUI, a MHUPUHA 30HBl PACTUTEJHLHOCTHU BJIMAECT HE3HAYUTE b
HO. /st Bepudukalymu MoCcTPOEHHON MOJEIN IPOBEIEeH YUCAEHHBIH SKCIEPUMEHT U
BBITIOJTHEHO COIIOCTaBJIEHNE HATYPHBIX JAHHBIX C PE3yabTaTaMU YUCJEHHBIX SKCIEPU-
MEHTOB.

Pa6ora BbimosHena npu gacTudHON nojepxkke 3ajganus Ne 2014/174 B pamrax
6a30Boit vacTu roc. 3ajanusg Munoopuayku Poccumn.
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VCTORYMBOCTL 1 TOYHOCTb pPeLleHust BOJIHOBON 3a4aun

A.E. Yucrakos
HUN MBC IO®Y, Poccus

cheese 05Q@Qmail.ru

B pabore paccmorpeno BosiHOBOe ypaBHeHue. lIpoBejieHo mccieioBaHne 3aBUCH-
MOCTH TTOT'PENTHOCTU AIMTPOKCUMAIIK OT Iara 1o BpeMeHHo# nepemennoii. Haiieno
aHaJUTUYIECKOe DeIlleHne BOJHOBOM 3a/1a9il B OPTOHOPMHUPOBAHHOM Oa3uce, COCTaB-
JIEHHOM U3 COOCTBEHHBIX BEKTOPOB OIlepaTOPa BTOPOl PA3HOCTHOI MPOM3BOJHON 10
IPOCTPAHCTBEHHBIM MTepeMEHHBIM. Vccre1oBaHbl MOrpentHOCTH allPOKCUMAITUN BOJI-
HOBOIl 33/1a9M TPEXCJIONHBIMU PA3HOCTHBIME cxeMaMu. llojrydeHsl ycmoBus ycToirdau-
BOCTU TPEXCJIONHON Pa3HOCTHOU CXEMBI.

[Toydenbl 3aBUCUMOCTH TOYHOCTH CXEMBI OT €€ Beca U Iara 1o MpoCTPaHCTBEHHON
nepemennoii. Haliiensl onTuMaJbHble 3HAYEHNST BECOBOT'O ITapaMeTpa.

Pa6ora BbiosHena npu dactudHON nojiepxkke 3aganus Ne 2014/174 B pamrax
6a30Boit YacTu roc. 3ajanusg Munoopuayku Poccumn.

JUTEPATYPA
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MogenupoBaHue TpaHcnopTa HedTAHOIO 3arpsisHeHnst B BOLOEME
C YHETOM €ro TeMMNepPaTypPHOro PexxKmma

. H. I11abac
FOzxubrit benepanbubiii yausepcuret, Pocros-na-/lony, Poccus
shabas@sfedu.ru

Ha mnosenenne nedrTm, momasiieii B BOJOEM, OKa3bIBAeT BJIUAHHE W COOCTBEHHBIE
PUBNMKO-XUMUYECKHe CBOWCTBA, W BHEINTHUE YCJIOBUA OKpy»Kalomieir cpeibl. Ha mep-
BOM 3Tarle ero pacipoCTpaHeHUs IMIPeodJIaIaloT MIPOIECChl PacTeKaHus He@TIHOro
ngatHa. [lapasielbHO ¢ TporieccaMy pacTeKaHUs TO0JT BO3JECHCTBUEM BHEITHUX ITPU-
POJHBIX (aKTOPOB MPOUCXOINUT HensOerKHasd JecTpyKnud HedTn. Ha ycuiaenue mim
ocjtabJIeHne 3TUX IIPOIECCOB OKa3bIBAECT BJIMAHHIE TeMIlepaTypa Boj Bogoema. [Tosro-
MY B paccMaTpUBaeMON MOJIeJIM YIUTBIBAIOTCS CJAEJIYIONINE ITPOIECCHI:

e Jipeiid paccMaTpUBAEMOro IATHA 10 TIOBEPXHOCTH BOJ0EMa, KOTOPOE OIUCHIBa-
eTcst JIBYXMEPHBIM ypaBHEeHHEM KOHBeKIuu-1uddy3un [1];

® pacCIpOCTpaHeHne PACTBOPEHHBLIX (pakiuil HedpTH B TOJIIE BOJIOEMA, KOTOPOE
MOJICJTUPYETCsT TPEXMEPHBIM ypaBHEHHEM KOHBeKIn-1uddysun [3];

e TeMIepaTyPHBI PeXKUM BOJL BojoeMa [2].

[Torydyennas cucreMa ypaBHEHHT PEIIaeTCss KOHETHO-PA3HOCTHBIMU METO/IAMU C UC-
[IOJIb30BaHUEM HEsIBHBIX CXeM. B pacdeTHoil 006/1acTH CTPOUTCS IPSIMOYTOJIbHAST PaB-
HOMEpHag 110 BCEM HalpaBjeHusaAM ceTka. lIpejonaraercs, 94To moJje cKkopocreil u3-
BECTHO Ha KaXKJIOM BPEMEHHOM ITare.

Pabora Boimonnena mnpu GuHAHCOBOI mHoaep:kKe MuHncrepcTBa 00pa3soBaHUsS U
nayku P® (mpoext Ne 1420, rocymapcrsennoe 3ajanne BY 308, 6a30Bast 4actb).

JUTEPATYPA

1. Ehsan Sarhadi Zadeh, Kourosh Hejazi. Eulerian Oil Spills Model Using Finite-Volume
Method with Moving Boundary and Wet-Dry Fronts // Modeling and Simulation in
Engineering. 2012. Vol. 2012. Article ID 398387. 7 p., http://dx.doi.org/10.1155/2012/398387.

2. Beaoauneukuti B. M., T'enosa C. H., Jlyxosenxo II. H. Yucjiennoe mojieupoBaHue
TUIPOTEPMUIECKOTO PEXKMMa, HETpoToIHoro Bomoema. Proc. of Int. Conf. RDAMM-2001.
Vol. 6. Pt. 2. Special Issue. 2001. P. 121-126.

3. Yuxun A. JI., Hlabac U. H. TlocTpoenne TpexMepHOil ruapodusnaeckoil Mogean A30B-
ckoro mopsi // M3B. By3os. Ces.-Kas. peruon. Ecrecrennbie nayku. 2001. Ne 3. C. 33-37.



36

Conep>kanue

Ahmed M. A. Natural convection and boundary-layer flow of a non-newtonian
nanofluid over a vertical cone embedded in a porous medium .
Androsov A. A., Voltzinger N. E. Nonhydrostatic dynamics of straits of the
world ocean . . . . . ...
Fofonova V. V., Danilov S., Androsov A., Wiltshire K. H. Numerical simula-
tion of the Lena River freshwater plume spreading . . . . . . . . . ..
Kazarnikov A.V., Revina S.V., Haario H. Numerical and asymptotical
analysis of secondary monotonic solutions in Rayleigh reaction-diffusion
SYySteIm . . ..o oL o e e e e
Loza S., Danilov S., Nerger L., Schroter J., Janssen F. Developing an
ensemble based data assimilative system for operational forecasting
the North and Baltic Seas hydrography/biogeochemistry . . . . . ..
Morad A.M., Zhukov M. Yu. Shallow water model of a thin liquid film on
the outer surface of a rotating cylinder . . . . . . .. ... ... ...
Nadolin K. A. Modelling of the admixture spreading in riverbed streams:
problems and approaches . . . . . ... ... ...
Subrata S., Wiltshire K. H., Boersma M. Zooplankton Carrying Capacity
(CC) Modelling for a Shallow Sea: A Study Based on the Helgoland
Roads Time Series Station Datasets . . . . . . .. ... .. ... ...
Tsybulin V.G., Budyanski A.V. Modeling migration and coexistence of
populations in a heterogeneous habitat . . . . . . .. ... ... ...
Ying Y. K., Fofonova V.V., Golubeva E.N., Aizinger V. A high-resolution
numerical study on the hydrodynamics in the Lena Delta . . . . . . .
Zagrebneva A.D., Tyutyunov Yu. V., Surkov F. A., Azovsky A.I. Modeling
of pattern formation in distribution of tidal migrating benthic cope-
pods . ..o
Zhdanov 1. A., Govorukhin V.N. Multiple steady state flows in one flow
through the channel problem . . . . . . ... .. ... ... ... ...
Zhilyaev 1. V. Numerical modeling of the open flow hydrodynamics using
COMSOL Multiphysics . . . . . . . . ... .
Bacuiwes A. B., 2Kykos M. FO., [Ilupsiesa E. B. O6pazoBanue crpyKTyp st
NPOTAKCHHON UCHAPAIOMECHCA KAIIA KAJKOCTH . . . . . . . . . . . .
lony6esa E. H. Vzy4enne BiusgHusi pevHOro CTOKa U Bapualinii armocdep-
HOW TMHAMUKH Ha, COCTOSTHIE BOJ] I KPUOJIUTO30HBI ITieibda Mopst Jlar-
TEBBIX HA OCHOBE UUCJIEHHOTO MOJICTUPOBAHUST . . . . . . . . . . . . .
Homnrux T. @., 2ZKykos M. 1O., [llupsiea E. B. Ncciemosanne mporecca mac-
COIlepEeHOCca B CJIydae YpaBHEHUN SJUIMIITUIECKOTO THIIA . . . . . . . .
Enudanos A.B., Hubymun B.T. Monenmuposanne nampaBieHHON Murpa-
[IUU 1 KOJIe0ATETbHBIX MIPOIECCOB JIJIsi SKOCUCTEM C KOHKYPUPYIOIUMI
XUITHAKAMI . . o o v o v e e e e e e e e e e e e e e
Kykos M. 10., Mlupsiera E. B. Acumnrornieckasi MOJIe/Ib UCIIAPSIONIETOCST
CIOST PKUTKOCTH .« . o o v e o e e e e e e e e e e
Kaxxapor X. A., Jlanynosa U. A., Uucraxkor A. E. Obparnas 3a1a1a Tpanc-
MOPTA CYOCTAHIIHH . . . .« + o o o e e e e e e e e e e e e e e e e

10

11

12

13

14

15

16

17

18

19

20

21

22



Kypaxkun JI.T., Menexos A.Il., Octporckas U.B. O6 ycroitamBocTu BuUX-
PEBOT0 MHOI'OYTOJIbHUKA BHYTPU KPYTOBOil 0bJjiacTu

Mopmuesa U. B. Bosnuknosenne aBToko/iebaHuil B FOPU30HTAIBHOM CJIO€
OuHapHOI cMecH . :

Hopkun M. B. Kapurannonnoe TOpMO:KeHHe NUJINHIPA B BO3MYIIEHHOM
JKIJIKOCTH Ce

[TossikoBa H. M. Onmcanme mepeHoca crycrka KpOBH B COCY/IE

Pesuna C. B. Vcroitunocts Tevenusi Kosmoroposa u ero mojudukarmit

Qummonosa A. M., l'oBopyxun B. H. Ayropurm perneHust ypaBHeHUT BUX-
pPEeBOIl IMHAMUKH B T€O(PU3MICCKUX TPUOJIMAKEHIAX

[piBerkoBa O. A. AHa/M3 yCTORYINBOCTH TPAHUITHI pa3esia MeXK Iy 30HaMu
IIpU TIPOBEJIEHNN U30Taxodopesa . C

Yucraxkos A. E., Hukuruna A. B., Cemenskuna A A O TOYHOCTH PA3HOCT-
HBIX CXEM BTOPOIO U quBepToro MTOPSTKOB TOTPENTHOCTU alITPOKCIMa-

Yucrsakos A.E., ®omenko H.A. Pacuer cmioBoro ruaposmHAMIIECKOIO
BO3JIeICTBUS BOJIH Ha OMOPHI HAIBOHBIX KOHCTPYKITHI

Yucrskop A. E., Xaaynn /1. C. MogennpoBanue pacupocTpaieHus IpuMecu
B [IPUOPEZKHON 30He BOBIYIITHON CpeJIbl

Yucrakos A. E. YeroitunBocTh 1 TOYHOCTH PENIeHUs BOJIHOBOM 3a/1a49H .

[MTabac . H. MogenmmpoBanme TpancnopTa HeTAHOTO 3arPA3HEHUS B BOJIO-
eMe C y9eTOM €ro TeMIIEPATyPHOIO PEKUMa .

37

24
25
26
27
28
29

30

31

32

33
34

35



ABTOpCcKuUii yKasareiib

Aizinger V., 14
Androsov A.A., 6,7
Azovsky A. 1., 15

Boersma M., 12
Budyanski A. V., 13

Danilov S., 7, 9
Fofonova V. V., 7, 14

Golubeva E.N., 14
Govorukhin V.N.; 16

Haario H., 8
Janssen F., 9
Kazarnikov A. V., 8
Loza S., 9

Morad A. M., 10
Mostafa A. Ahmed, 5

Nadolin K. A., 11
Nerger L., 9

Revina S. V., 8

Schroter J., 9
Subrata S., 12
Surkov F. A., 15

Tsybulin V.G., 13
Tyutyunov Yu. V., 15

Voltzinger N.E., 6
Wiltshire K. H., 7, 12
Ying Y. K., 14

Zagrebneva A.D., 15
Zhdanov 1. A., 16
Zhilyaev 1. V., 17
Zhukov M. Yu., 10

38

Bacuiwes A.B., 18

loBopyxun B. H., 29
lony6esa E. H., 19

Honrux T. @.; 20
Emudanos A.B., 21

Kyxos M. 1O., 18, 20, 22

Kaxxapos X. A., 23
Kpaiinesa M. B., 19
Kpsuiosa A. 1., 19
Kypaxwun JI.T., 24

Jlamynosa U. A.; 23

Manaxosa B. B., 19
Menexos A.1Il., 24
Mopmaesa 1. B., 25

Hukwnruna A. B., 31
Hopkun M. B., 26

Ocrposckas U. B., 24

[LraTos I'. A., 19
[TossikoBa H. M., 27

Pepuna C.B., 28
Cemensiknna A. A., 31

Punumonosa A. M., 29
®omenko H. A., 32

Xaaynn . C., 33

Huoymma B. T, 21
piBenkosa O. A., 30

Yucrakos A. E., 23, 31-34

[MTabac 1. H., 35

[Mupsensa E. B., 18, 20, 22

Axmuna 1. O., 19






