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Inverse problems for third-order hyperbolic equations

Ablabekov Baktybai Saparbekovich, Zhoroev Avtandil Kemelovich

Kyrgyz National university named after Jusup Balasagyn, Manas street, 101, Bishkek,
720024 Kirgizstan
ablabekov  63@mail.ru, joroevl962Q@mail.ru

Consider the Cauchy problem for the function u(z,t) :

Lu = F(x,t),(x,t) € Dr ={(z,t) ;2 € R,0<t <T}, (1)
u(x,0) = ¢o(z), u(x,0) = upi(x), uy(x,0) = ¢o(x),r € R, (2)
where Lu = 2 (% - %)—l—%—a% and « € (0, 1) is a given number. In the direct

problem, it is required to determine the function w(z,t) from the known functions

¢i(z),i=0,1,2, F(x,t). Let the function F(z,t) have the following structure F'(z,t) =

f(t), h(z), where f(t), h(z) are known and given functions, respectively. Consider the
following inverse problem: find a pair of functions (u(x,t), f(¢)) from problem (1),
(2) using additional information

uw(0,t) =¢g(t),0 <t <T, (3)

Definition. A solution to the inverse problem (1)-(3) is a pair of functions
(u, f) € C®(Ar) x C[0,T], that satisfies conditions (1)-(3).

Theorem 1. Let the conditions ¢;(z) € CC~)(R),i =0, 1,2, F(z,t) € C?Y (D7)
be satisfied. Then there is a unique solution to the direct problem (1)-(2).

Theorem 2. If ¢;(z) € CCI[-T,T],i = 0,1,2,h(z) € CA[-T,T], h(0) #
0, g(t) € C®[0,T] and the matching conditions ¢;(0) = ¢?(0),s = 0,1,2 are
satisfied, then in domain Ar there is a unique solution to the inverse problem (1)-

(3)-

Derivation of a mathematical framework for integrating
climate, economy, biosphere, and ecology through analysis of
statistical observations

Bezgachev M.V.

Novosibirsk State University, Novosibirsk
m.bezgachev@g.nsu.ru

31 Oct
2:00pm

2 Nov
2:40pm

Methods and problems of identification of a complex mathematical model combining

climate, economy, biosphere and ecology are considered using statistical observational
data in order to more accurately predict and evaluate the interaction between these
systems [I, 2]. The potential of modern methods of data analysis and machine

learning to improve the accuracy of model identification is analyzed, which is important

for the development of effective resource management strategies and decision-making
in the field of sustainable development.
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Numerical solution of the Cauchy Problem for 3D Poisson
1 Nov equation using Finite-difference method

2:00pm
Chandragiri S.

Sobolev Institute of Mathematics SB RAS, Novosibirsk
srilathasami@math.nsc.ru

In this paper, we will solve the ill-posed Cauchy problem for the three-dimensional
Poisson equation with the data given on the part of the boundary (a continuation
problem) using Finite difference method in a unit cube. It is a known fact that finite
difference schemes are used to discretize the PDEs resulting in a broad and sparse
system of linear equations. Several studies involving iterative methods were proposed
against direct methods for solving any linear system of equations to speed up the
convergence rate due to the wide range of linear systems. To solve the linear system
more effectively by using the iterative methods, efficient splitting of the coefficient
matrices are required.

In this work, Jacobi, Gauss-Seidel and SOR (av,t) iterative methods are presented.
Some convergence results are derived using MATLAB software when the coefficient
matrices are irreducible and diagonal dominant. The SOR(a,y:) method has been
shown to be much faster than the Jacobi and Gauss-Seidel iterative methods which
is due to the less number of iterations and the overall lower computational time.
Finally, a numerical example is presented to illustrate the reliability and efficiency
of the proposed method. Numerical example with a graphical behavior of the spectral
radius of the corresponding iteration methods are discussed. This approach is relatively
promising and will help in the determination of a numerical solution of boundary
value problems.

The work has been supported by Sobolev Institute of Mathematics of SB RAS
in Akademgorodok, Novosibirsk, Russia under contract no: 10-3/439.
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Deep learning for solution of backward SDE 2 Nov
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Chubatov A.A.%, Belopolskaya Ya.l.®
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chaa@inboz.ru, yana.belopolskaya@gmail.com

The option pricing and portfolio investment optimization problems on markets
with friction in continuous time can be represented as the Cauchy problem for a
multidimensional fully nonlinear parabolic PDE

?Z+;Tr[v2u]+\lf(x,u, Vu,V2u) =0, u(T,z)=u(z), (t,z)€[0,T]xR%. (1)
where TrV? = A is Laplace operator, V2u is Hessian.

In original papers the connections between the BSDE theory and fully nonlinear [1]
PDEs and systems of such equations [2] was described. We consider a model based on
BSDE theory for equation (1) and apply the neural network technique to construct
its numerical solution. Assume that a classical solution u(t, z) of (1)exists.

Introduce stochastic processes ((t) = = + w(t), y(t) = u(t, ((¢)), 2(t) = Vu(t, (1)),
T(t) = V2u(t, (1)), a(t) = V (w(t,C() + $Au(t, {(t))).

Then by the Ito formula applied to a function V' = (u, Vu) and the process
((t) = x + w(t) we can verify that processes y(t), z(t) satisfy

y(6) = QD) + [ W), s),2(9), T()ds = [ (als)duls)), (2
(6) = =(0) + | o(s)ds + / "T(s)dw(s). (3)

Provided we know «(t) and T'(¢) we construct an approximate solution of (2) in
a standard way considering partition ¢, k € 0, N and applying the Euler-Maruyama
scheme. At the next step we change a(t) and I'(¢) by neural networks approximations
[Y(t1.), af(ty) via deep neural networks. To approximate continuous functions a(t)
and I'(t) at each time point ¢, we use fully connected neural networks with 4 layers.
For numerical computations we follow the methodology suggested by Raissi [3].
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Forward and Inverse Problems of Mean Field Games via
30 Oct Carleman Estimates
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Department of Mathematics and Statistics University of North Carolina at Charlotte,
Charlotte, NC 28223, USA
mklibanv@charlotte. edu

In this talk, we will present our recent results of [8]-[13].

The mean field games (MFG) theory is a relatively new field, which studies the
collective behavior of large populations of rational decision-makers. This theory was
first introduced in 2006-2007 in seminal publications of Lasry and Lions [I4] as well
as of Huang, Caines and Malhamé [3]. Social sciences enjoy a rapidly increasing
role in the modern society. Therefore, mathematical modeling of social phenomena
can potentially provide a quite important societal impact. In this regard, the MFG
theory is the single mathematical model of social processes, which is based on an
universal system of coupled Partial Differential Equations (PDEs) [2]. That system
is the so-called Mean Field Games system (MFGS). The number of applications of
the MFGS to the societal problems is flourishing and includes such areas as, e.g.
finance, fight with corruption, cybersecurity, quantum information theory, election
dynamics, robotic control, etc.

Thus, due to a broad range of applications of the MFGS, it is important to
address various mathematical questions for this system. In the series of six recent
publications in 2023 the presenter with co-authors has addressed questions of uniqueness
and stability of various forward and inverse problems for the MFGS [8]-[13]. More
precisely, Holder and Lipschitz stability results are proven for these problems. They
imply uniqueness. We use the term “forward problem"in the case when the coefficients
of the MFGS are known and it is required to determine the solution of the MFGS
using some initial, terminal and boundary conditions. We use the term “Coefficient
Inverse Problem"if it is required to determine a coefficient of the MFGS, given
Dirichlet and Neumann data at a part of the boundary and some initial and terminal
conditions.

In fact, we brought in the ideology of theories of Ill-Posed and Inverse Problems
in the theories of both forward and inverse problems for the MFGS.

All results of [8]-[I3] are obtained using the apparatus of Carleman estimates.
Historically, Carleman estimates were first introduced in the field of Coefficient
Inverse Problems in the work of Bukhgeim-Klibanov in 1981 [I]. The framework
of [1] has been broadly used since then for proofs of global uniqueness and stability
results for Coefficient Inverse Problems, see, e.g. [4, Bl [7, 15, 16] and references
cited therein for some follow up publications. The presenter with coauthors has also
extended the idea of [I] from the theory to globally convergent numerical methods
for Coefficient Inverse Problems see, e.g. [6], [7].
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Numerical algorithms for solving the nonlinear Schrodinger
2 Nov equation

4:40pm
Liu S.

Novosibirsk State University, Novosibirsk
liushusng1118@mail.ru

In this paper, machine learning algorithms are used to solve the nonlinear Schrodinger
equation in a dispersed medium [I]. Adaptive activation function is used to optimize
the model of physics-informed neural networks. The PINN method gives fairly
accurate solutions with a small amount of data. The PINN method can be used
for a fiber laser with a semiconductor optical amplifier, in which nonlinear effects
allow spectral rearrangement of the generated pulses|2, 3] .
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On the Boundary Control Method for Discrete and

3 Nov Continuous Problems and Related Issues.
9:35am
Muxaitnos Anekcanap Cepreesud, Muxaitios B.C.
Canxm-Ilemepbypeckoe omdesenue Mamemamuueckozo uncmumyma umenu B.A.
Cmexnosa PAH, Poccus

Boundary Control method for one dimensional wave equation in continuous and
discrete situations will be discussed. A connection of dynamic inverse problem to
the classical moment problems in discrete case and relationships of certain object for
wave, heat and dynamic Schroedinger equations in continuous case will be shown.
Some new statements will be formulated for a continuous situation, similar to the
known results for a discrete situation.




On cycles in nonlinear gene network model
Minushkina L. S.

Novosibirsk State University, Novosibirsk
l.minushkina@q.nsu.ru

We consider a six-dimensional dynamical system

dz;

dy; . : e
dt :LJ'(yj*l)_Fj(a:j); ! :Gj<xj)_7j(yj)a J :172737 .7_1 ::31fj:17

dt
(1)
simulating circular gene network called a repressilator, see [I]. In this model
concentrations of mRNAs and proteins are denoted by z;, y;, negative feedback and
positive feedback are described by smooth monotone decreasing functions L; and by
smooth monotone increasing functions G respectively. The process of degradation
is characterized by smooth nonlinear functions I';, ;.

In this paper we assume that the values I';'(L;(0)) and ~; ' (sup G;) are defined
for all 7. All trajectories of this dynamical system are contained in six-dimensional
parallelepiped Q° = ﬁl[(), I (L;(0))] % [0,7; ' (supGy)] and do not leave it as
time increases. The s;stem (1) has a unique equilibrium point Sy in the interior
of the invariant domain Q°. We study trajectories of the system (1) containing in
subdomain W stated in [2].

The main result of this paper is Theorem 1.

Theorem 1 If the linearization matriz of the system (1) has at least two complex
conjugate ergenvalues with positive real part and does not have any pure imaginary
eigenvalues in the neighbourhood of Sy, then the system (1) have a cycle C in the
mwvariant subdomain Wi .

The cycle C bounds a two-dimensional invariant surface consisting of trajectories
of the system (1) as it was noted in [3].
The work has been supported by RSCF project 23-21-00019.
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Architecture of neural networks with deep learning for the
analysis of applied problems

Opwman Unaupa ManmmkoBHa

FEespasutickuti nayuonasvhot yrusepcumem um. JI.H. ymusresa, dusurxo-mernuveckul
Paxyavmem, xadedpa cucmemHoz2o arnasuda u ynpasaerus, Acmana, Kazaxcman
indira.malikovna@mail.ru

Deep Learning is a field included in to Artificial Intelligence. It allows computational
models to learn multiple levels of abstraction with multiple processing layers. This
Artificial Neural Networks gives state-of-art performance in various fields like Computer
Vision, Speech recognition and different domain like bioinformatics. There are mainly
three architectures of Deep Learning Convolution Neural Network, Deep Neural
Network and Recurrent Neural Network which provides the higher level of representation
of data at each next layer. Deep Learning is required to classify high dimensional
data like images, audio, video and biological data. Keywords: Neural Network,
Deep Learning, Deep Neural Network, Stacked Autoencoder, Convolu- tion Neural
Network, Recurrent Neural Network.

DETERMINING THE DEPTH OF INCLUSION IN THE
UNDERLYING ENVIRONMENT

Orman I. M., Boranbaev S. A., Kurmashov I. G.

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
M.Kozybayev North Kazakhstan University, Petropavlovsk, Kazakhstan

The work is devoted to the problem of determining the depth of inclusion in the
underlying environment. The algorithm for determining the depth of occurrence is
based on the sensing method using georadar hardware of the Loza-V series. There
are two methods of GPR surveying: profiling and probing. When profiling, the radar
moves along the path along with the transmitting and receiving antennas. During
sounding, one path point is selected, then a series of registrations of reflected signals
are carried out with the source and receiver antennas spaced at equal distances in
different directions. As a result of these measurements, a hodograph is obtained - a
function of the delay time of the reflected signals [1]. Based on two measurements
of signal delays and and known distances between the receiver and the source, the
depth of the inclusion is determined from the following relationship [1]:

B& — 133
hi =\ oy
At — 13)

Then, from the known power of the first layer, we can determine the dielectric
constant of the surrounding medium:
t2c?

ST
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A software module has been compiled to determine the depth of inclusion in the
underlying medium and its important characteristic, dielectric constant, has been
determined.

The design of the Loza-V georadar used made it possible to separate the source
and the receiver antenna, which made it possible to determine the hodograph based
on the delay times and separation distances and thereby calculate the required
parameters. Thus, the probing method is the most informative for the type of
problems under consideration. To test the software module, a number of targets were
prepared in the field, immersed in the containing medium (clean sand), namely: an
iron canister; plastic bottles: peat briquette.

The results of experimental studies using the Loza-V series georadar using the
probing method gave a positive result.

The work was supported within the framework of grant funding from the Ministry
of Education and Science of the Republic of Kazakhstan 2023-2025 under project
AR 19680361 Development of computing technologies for diagnosing road pavement
of highways.
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Approximate Lipschitz stability for phaseless inverse
scattering with background information

Sivkin V.

Ecole Polytechnique, France
sivkin96@ya.ru

We prove approximate Lipschitz stability for monochromatic phaseless inverse
scattering with background information in dimension d > 2. Moreover, these stability
estimates are given in terms of non-overdetermined and incomplete data. Related
results for reconstruction from phaseless Fourier transforms are also given. Our talk
is based on the work [2], the prototypes of these results for the phased case were
given in [I].
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Some development on studies of uniqueness and stability for
inverse problems for parabolic, hyperbolic and Schrodinger
equations

M. Yamamoto
Graduate School of Mathematical Sciences, The University of Tokyo, Komaba, Meguro,
Tokyo 153-8914, Japan
myama@ms.u-tokyo.ac.jp

As a principal inverse problem, we can refer to the determination of spatially
varying coefficients for evolutionary partial differential equations by single observation
data on subboundary. The mathematical issues are the uniqueness and the stability,
and since a pioneering work Bukhgeim and Klibanov [3], such researches have been
developed and now many results are available. Here we refer only to Bellassouend
and Yamamoto [2], Isakov [4], Klibanov and Timonov [5], Yamamoto [7], []].

However, the uniqueness and the stability are open in several important cases.
The main purpose of this talk is to give affirmative answers to some of such open
problems.

Let C? be a bounded smooth domain, z = (x1,...,74) €%, and v be the unit
outward normal vector to . Moreover let v C be an arbitrarily chosen subboundary;,
0 <ty < T be arbitrarily fixed.

(I) Inverse parabolic problems with initial or final value problems
For yu(x,t) = Au(z,t) + p(z)u(z,t) in x(0,7), we consider the determination of
p(z), x € by data

(ulyx0,1); Vulyxom), ul- to)l)-

Only for the case of 0 < ty < T, the uniqueness and the stability are proved (e.g.,
[4], [7], [8]). The problems are not solved for ty = 0 and ¢ty = 7', in general.
We obtained

e the uniqueness for the one-dimensional case := (0, £): Assuming that ,u(0,t) =
0 for 0 < t < T, we prove the uniqueness in determining p(z), 0 < x < £ only
by data (u(0,t), u(x,0)) with 0 < ¢t < T and = € (0,¢). We stress that we
have no data at another end x = ¢. This was an open problem even for the
one-dimensional case. Moreover we describe a general scheme for establishing
the uniqueness which is based on transformation operator (e.g., Levitan [6])
and the uniqueness for the inverse hyperbolic problem by Carleman estimate.

e the uniqueness by data (u|yxr), (VU - v)|x©,m), u(,0)]), provided that the
initial value u(-,0) is sufficiently smooth.

e the Lipschitz stability by data (u|yxo 1), (Vu - v)|x©mr), u(-,T)|).

(IT) Sharp unique continuation for the Schrédinger equation
Let v C and T' > 0 be arbitrarily chosen. Then, for /—1,u+Au = p(x)u in x(0,7),
we show that if u =, u =0 on v x (0,7, then u = 0 in x(0,7"). Moreover we apply
it to inverse source problems.

(III) Inverse problems for transmission hyperbolic equations.
We consider a transmission equation where the wave speed is piecewise continuous
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and a source term in the form of f(z)R(x,t) is attached. For suitably given R(z,t),
we are concerned with an inverse problem of determining f(x) by initial values and
Cauchy data on a suitable lateral subboundary. We prove the uniqueness and the
stability for this inverse problem, which improves the results in Baudouin, Mercado
and Osses [1]. The method relies on a Carleman estimate (Yamamoto [8]) which can
be directly derived for hyperbolic equations of variable principal terms.

The contents of this talk are joint articles with Professor Oleg Y. Imanuvilov
(Colorado State University).
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Regularized Cholesky Decomposition Method for low bit

width computing 31 Oct
4:45pm

Zhang 7.

Moscow Institute of Physics and Technology, Dolgoprudny
zhibin@phystech. edu,

Digital signal processing (DSP) depends on the accurate inversion of correlation

matrices for an array of essential applications. Specifically, within wireless communications,

several tasks such as interference whitening in multiantenna receivers , multiantenna
channel estimation problem, and the representation of linear systems as Az = y, all
rely on the inverse of correlation matrices.

The Cholesky decomposition, favored for its computational efficiency and numerical
robustness, occasionally grapples with challenges when confronted with certain ill-
conditioned matrices — most notably when faced with a significantly large condition
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number. In addressing these computational challenges, several algorithms have been
proposed, among which the Modified Cholesky Decomposition [I] stands out. However,
the diagonal loading method, owing to its straightforward implementation, is gaining
popularity in practical applications. Pinpointing an optimal loading value for this
method remains a significant research challenge. In the context of low-bit-width
computations, rounding errors present a pivotal challenge. Traditional determinate
rounding error analysis [2] often provide overestimations, offering limited guidance
for practical implementations. In this talk, we introduce probabilistic rounding
error analysis [3] as the theoretical foundation. This approach offers a more precise
rounding error estimation, allowing for a more accurate assessment of algorithmic
stability and reliability, and providing a theoretical basis for the selection of diagonal
loading values. Moreover, the potential for rounding errors raises concerns about the
non-positive definiteness of correlation matrices, necessitating careful attention in
algorithm design and implementation.
In the realm of signal processing, we need to deal with matrix equation

Ax=y+n

where A € C™" rank limited matrix, x,y,n € C™*! correspond to the unknown
vector, observation vector, and Gaussian noise vector, respectively. It’s noteworthy
that the Gaussian additive noise poses challenges as it tends to introduce distortions
into correlation matrices. Particularly under conditions of under sampling, such noise
can induce a pronounced disparity between the matrix’s minimal eigenvalue and
its anticipated statistical value[4]. To redress this discrepancy, our research delves
intensively into regularization techniques.

This research elucidates the integration strategies of regularization techniques
and Cholesky computation protection, particularly under constrained bit-width scenarios,
aiming for a comprehensive rectification of the deviation of correlation matrix inverses.
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MapkoBcKue arimpoKCUMaIi 33429 ONTUMAJILHOTO
ynpaBJIeHUd

AsepbOyx FOpmnit Biragumuposua
Hremumym mamemamuru u mexanuku YpO PAH (Examepunbype), Poccus
averboukh@gmail.com

Jloksa 1 OyaeT MOCBAIIeH YUCIeHHOMY TOCTPOEHUIO PENeHn i 3a/1a1 ONTHMATbHO-
IO yIpaBJIEHUs, B TOM YHCJIE B CIydae KOH(MIUKTHO yIpaBIdeMbIX cucteM. Tpaju-
IIMOHHO PEIeHNe ITUX 3a/1a9 OCHOBBIBAETC HA IIPUHUIIIIE TMTHAMUYIECKOTO ITPOTPAM-
MUPOBAHUA, KOTOPBIN CBOJIUT UCXOTHYIO 33/1a9y K YPABHEHHUIO B YACTHBIX ITPOU3BO/I-
HBIX TIEPBOTO MOPsIKa — ypaBHenuio ['amuibrona- kobu. Perienue sToro ypaBHeHus
HEeOOXOIMMO TIOHUMATh B BA3KOCTHOM /MHHIUMAKCHOM CMBICJIE, KOTOPBII Mpe/Inoia-
raeT WCIOJIb30BaHNE allllapaTa HerJIaJIKoro aHaan3a. B JIoK1ajie Mbl 00CYIUM Kak
BSI3KOCTHOE / MUHUMAKCHOE PEIleHne, TaK YUCJCHHBIA MEeTOJI PEeIeHUsT 3aJ1a9 OITH-
MWJILHOTO YIIPABJICHUY, OCHOBAHHBIA Ha 3aMeHe MCXOAHOW JIeTePMUHUPOBAHHON Nu-
HAMUKHA MapKOBCKOI TIEIbIO, OIPE/IeJIEHHON Ha HEKOTOpoil pemerke. [Ipu sTom me-
TOJ JJUHAMUYIECKOTO IMPOrPAMMUPOBAHUSA CBOJUT YIIPABIAEMYI0 MAPKOBCKYIO IEITh
K cHCTeMe OOBIKHOBEHHBIX M depeHna bHbIX YPaBHEHUN, & 3HAYUT, ITO3BOJISIET
MOCTPOUTH AIMPOKUMAIINIO BA3KOCTHOIO peleHus ypaBHenus: [amuibrona- Axkobu
peIlleHreM CUCTEMbI OOBIKHOBEHHBIX JindDepeHITnaIbHbIX YPaBHEHUI].

YHucaenHoe periiedne o6paTHO 3a4a9u Ha ypaBHEHUN
rurepoO0JInYecKoil TemJIOIpPoOBOIHOCTHI

Axunymnos [eopruit JImurpuesud, Kpusoporsko O.1., Matioxun B.B.
Mocxkoscruti gusuro-mexnuveckuts unemumym (Hayuonarvnod uccaedosamenverud

yrnusepcumem), Mocksa, Poccus
akindinov.gd@phystech. edu

B nmanHoil crarbe paccMarpuBaeTCs aJTOPUTM YUCJIECHHOTO PeIIeHus 00paTHOM
3aJa4n JjIsI ypaBHEHUsT TUIEPOOTUIECKON TEIIOIPOBOIHOCTH € MaJbIM IIapaMeT-
poM. 3ajiata COCTOUT B TOM, UTOOBI 110 KOHEUTHOMY PACIIPEJICTICHUIO OIPEJIe/INTh Ha-
yajbHoe. [IpecTaBieHublii HaMu aJrOPUTM TIO3BOJIAET HAWTU pellenne K 3ajade ¢
JII000#1 JTOIyCTUMON 3aJIAHHON Hallepe | TOYHOCThIO. /laHHbBINi aJropuTM IIpeITaB/Is-
eT m30eKaTh TPYHOCTEH, AaHATOTHIHBIX T€M, YTO BO3HUKAIOT IIPU PEIICHUN YpaBHe-
HUs TEIJIONPOBOIHOCTU ¢ OOpallleHHBIM BpeMeHeM. B jganHoit pabore Jijis pereHust
ypaBHeHI/Iﬁ B 9aCTHBIX ITPOU3BOJHBIX HCIIOJIb3YCTCHA HedBHBIN METO, KOHEYHBIX pa3-
HOCTeI, IIpeJIcTaB/IeH CII0COO ONTUMAaJILHOTO BHIOOPaA pa3Mepa CeTKH OJ1aroiapst 9KC-
Tparnodanun Pudapiacona u o0y4eHUIo Ha OTHOCHTEILHO OOJIBIITUX pas3Mepax CeTKH
1 ¢ HEOO/IBIIUM YUCIOM UTEPAIUil IpaMeHTHOr0 MeTojia. /laHHbIi aJropuT™ 1mo3-
BOJISET HAWTU aJIEKBATHYIO OIEHKY JIJIT KOHCTAHTHI JIumimuia rpajuenTa mejaeBoro
dyuknnonana. Kpome Toro, manHubIil aJaropuT™ mo3BoJisieT pertaTh 0oJiee MUpOKuit
KJIACC 38189 CO CXOXKel CTPYKTYPOii(ypaBHEHHE COCTOSTHUSA TLIA3MBbl, STIHIEMIOJIOI -
YecKue U ColrasibHble mporiecchl). Takzke paccMoTpeHa paboTa MpaJIMeHTHONO MeTO-
Ja Ha 3alllyMJEHHBIX JAHHBIX, ITPEIJIOKEHBI NN YCKOPEHUs aJIlOPUTMa, a TaKiKe
HOBBIE UJIEU U CBsI3b PabOTHI ¢ MAIUHHBIM OO0y IeHUEM.

13

31 Oct
11:10am

2 Nov
2:00pm



2 Nov
3:35pm

31 Oct
9:00am

YucaenHoe penieHune O6paTHOI71 3aa91 SJIeKTpOI/IMHe,Z[aHCHOﬁ
TOMOI‘pa(bI/II/I C MUCIIOJIb30BaHMEM HUTepPaluOHHOIO MeTOoda

AdanacbeBa Anna Astekcanaposra, Ctapaenko A.B.

Tomexuti 2ocydapecmeennoiti ynusepcumem, Tomck, Poccus
afanaseva_ anyutka@inbox.ru

DuekrponmiearcHas Tomorpadust (YUT) - 910 HemHBa3UBHBI MeTOJ BU3ya-
JIM3AIUU, UCTIOJIL3YEMbIil JIJId OIEHKH MTPOCTPAHCTBEHHOTO PACIPE/Ie/IEHU SJICKTPH-
YeCKOIl MPOBO/IMMOCTI BHYTPU 00BEKTA MIPU MPOITYCKAHUH CJIa00T0 SJIEKTPIUIECKOTO
TOKa Ha OCHOBE M3MEpEHUil HAIPsYKeHHUs Ha TPAHUYIHBIX JIeKTpojax. Perrenne 00-
patHbixX 337124 DT B pexkume peayibHOIO BPEMEHU SABJISIETCS CJIOXKHON 3ajadeil n3-
3a UX Pa3MEpPHOCTH, HeJMHEHHOCTE!l 1 TOro paKTa, 9TO OHU HEKOPPEKTHBI. TakuMm
obpa3oM, HeoOXO UMbl (P DEKTUBHBIE AJTOPUTMBI JIJIsI PEIICHUS TaKUX 3a,/1a4.

B nmannoit paboTe cIpoeKTUPOBAH BBIYUC/IUTEILHBIN aJIrOPUTM PEIIeHns 00paT-
Hoit 3astaqn DUT B mosHON 3/71€KTPOJIHOM TOCTAHOBKE, KOTOPAasi IMPEJICTAB/ISIET CO-
601t K03(PUITMEHTHYIO 00PaTHYIO 3a/1ady JIjId PA3HOCTHON CXEMBbI, IIOCTPOEHHON Ha
HECTPYKTYPUPOBAHHBIX CETKaX JJIsT YPaBHEHUS SJLIUINTHICCKOIO TUIA C WHTErPO-
muddepeHnaIbHBIMI TPAHIIHBIMI YCJIOBUAMEU. VTepalmoHHbBIM aJIrOPUTM Ha KarK-
JIOM IIare Ipu MPUHSITOM PACIIPE/IEIEHUN JIEKTPUIECKON TTPOBOIUMOCTHU BKJTIOTALT:
1) maxoxkjeHue oOpATHO MATPHUIBI JIJIs OCHOBHOI MATPHIbI CUCTEMbBI JIMNHEHHBIX
YPaBHEHUI PA3HOCTHO CXeMbl, 2) IHCIEHHOE pelenne Habopa MpsMbix 3agad DT
JIJIsl PA3JINIHBIX TOKOBBIX KOH(MUIYpaIlUii aKTUBHBIX 3JIEKTPOJIOB, 3) BBIYHCICHHIE
[IPOU3BOJIHBIX OT OCHOBHOI MaTpHIlbl, 4) yTOUYHEHUE JIEKTPUIECKON TPOBOIUMOCTI
¢ moMoIpio Meroa JleBerbepra - MapkBapara. AJIropuT™ peaan30BaH IUCIEHHO
JUTsT IBYMEPHOTO CJIydasi U MPOTECTUPOBAH C MOMOIIBIO NCKYCCTBEHHBIX N3MEPEHUit
Ha IIPOCTON MOJIEJIN Kpyra ¢ 8 9JIeKTPOJIAMU U ¢ JBYMS HEKOHIEHTPUIECCKUME KPY-
FOBBIMI BCTaBKAMM, HIMEIOIUME OTIAIAIONLYIOCS JIEKTPUIECKYIO ITPOBOIUMOCTb.

Pabora BbImO/IHEHA TIPH 1O/ IepKKe MuHICTEpCTBA HAYKH 1 BBICIIETO 0Opa3oBa-
must PO (cormamenne Ne 075-02-2023-943)

OOpaTHbIe 33/1a41 CIIEKTPAJIbHOTO aHAJIN3a U HEKOTOPbIE UX
MPUJIOXKEHU S

Benonocor Biragumup Cepreesua
Hrnemumym mamemamuru um. C.J. Coboresa CO PAH, Hosocubupcrud

2ocydapemeennoill yrusepcumem, Hosocubupck
bvs@math.nsc.ru

[IpuHIUIIATLHBIM Pa3eI0M MaTeMaTUIeCcKOl (hU3UKH ABJISETCA BOCCTAHOBJIE-
HUe JIMTHEHHBIX TUddepeHnaabHbIX 0IIepaTOPOB M0 UX CIIEKTPAJILHBIM XapaKTePHu-
CTUKAM. DTO HAIPABJICHUE MOYTU CTO JIET PA3BUBAETCS MHUPOBBIM HAYUIHBIM COO0-
mecTBoM. llepBbie dyHIaMeHTa/bHBIE pe3yabTaThl ObLIN moTydeHbl B.A. Ambap-
mymsiaoMm, I'. Boprowm, B. laitzenteprom, B.A. Mapuenko, I.M. l'ensdangom, B.M.

14



Jlesuranom, M.I". KpeiiHoM u MHOrUMU JPYTUMHU BbLIAIOIIMMUCS YICHBIME (CM. 00-
30p [1]). HoBbrit kiacc mMaremaTudecknx 3a1ad reodusuki — OOpATHBIE JIMHAMI-
Jeckne 3aaun ceiicMuku — noapobro uccsenosan A.C. Anekcees [2|. Tlpu sTom
OH BBbIBEJT ABHBIE (DOPMYJIBI, TTO3BOJISIONIME TI0 SKCIEPUMEHTAJIBHBIM JAHHBIM Ceii-
CMHUYECKOIO 30H/IUPOBAHNsT BOCCTAHOBUTDH CIIEKTPAJIbHBIE (DYHKIIMU PACIPEIC/ICHUST
COOTBETCTBYIONUX JiuDepeHITNAIBHBIX OIIEPATOPOB.

B nacroginem j10K1a/jie MpuBeIeHO PACIPOCTPAHEHHE 110/IX0/I0B U METOJIOB, IIPEJI-
soxxeHHbIX A.C. AjlekceeBbiM, Ha OOpaTHBIE 381291 AKyCTUICCKOTO 30HIUPOBAHUST
nHa BosoéMOB [3|. B cpesie, cocrosineil M3 MI0OCKOrO ¢€JIos BOJIBI, PACIIOTIOKEHHOTO
Ha TPAHWIIE YIIPYTOTo MOJIYIPOCTPAHCTBA, PACCMATPUBAIOTCS aKyCTUIECKUE BOJIHBI,
BO30Y2K/Ia€Mble TOYEYHBIM HMCTOYHMKOM Ha IOBEPXHOCTH BOJIbI. lIpejmosiaraercs,
YTO MEXaHUYECKUE NapaMeTPhl CPEJIbl 3aBUCAT TOJIHKO OT IVIyOUHBI. YCTAaHOBJIEHO,
YTO HPHU OIPEJIETICHHBIX YCJIOBUSAX TOUYETHOE BO3JCHCTBHE U OTBEYAIONIUIl eMy pe-
JKUM KOJIe0aHuil Ha MOBEPXHOCTHU BOJIBI OJIHO3HATHO OIPEJIEIAIOT TaK HA3BIBAEMbII
AKyCTHIECKUI UMIIEIAHC, TO €CTh MIPOU3BEJICHIE INIOTHOCTU CPEJIbI M CKOPOCTHU PaC-
[IPOCTPAHEHUs MIPOJIOJIBHBIX BOJH B YIPYTOM TOJIyIIPOCTPAHCTBE.

Cricok aurepaTypbl

1. Jlesuman B.M., Capecan H.C. Oneparopnsr typma—/InyBumasg u dupa-
ka. // M.: Hayka. ['taBHas pejgakius (pu3snKo-MaTeMaTHIeCcKoil JIUTepaTyphl,
1988, 432 c.

2. Aanexcees A.C. Obparnbie quHaMudeckue 3aaqdu ceficmukn. // B ku.: Heko-
TOPBIE METOJIbl U aJITOPUTMbI HHTEPIPETAINN MeOMU3NIECKUX JTAHHbIX, M.:
Hayxka. 1967, c. 9-48.
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Ob6paTHbIle cneKTpaJbHbIe 3aJa49n JJid AnddepeHInaIbHbIX
onepaTopoB ¢ Ko3(dduimeHTaMu-pacnpeaeaeHusaMU

Bonnapenko Harasnbs IlaBioBaa

Capamosckutl eocydapcmsernnnis ynusepcumem, Capamos
bondarenkonp@sgu.ru

JloK/1a/1 IOCBSAIIEH CIEKTPaJILHOM Teopun quddepeHnuaabHbIX OlepaTopoB, Mo-
POXKJIEHHBIX JTpdepeHITnaIbHbIMU BhIDAYKECHUSAMU B

laly) =y + Z?;)l(fzk(x)y(’“))(ki
+ 20 ok (@)y ™) E 4 (rap 1 (@)y )P € (0,1),

rae n =2m+s, m € N, s € {0,1}, (7,)"=28 — ko3 BUIIEHTHI-PACIPEICICHISA
(0bobmiennbie byukimun), 7, € Wy '4[0,1], v = 0,n — 2, igy; :=m —k —j, k > 0,

S

j € {0,1}. Unaue rosops, 7, = 0), tne 0, € Ly_,[0,1], v = 0,n — 2.
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B noknajie Oy/iyT paccMOTpeHbI 0OOpaTHbIE CIIEKTPAJJIbHbIE 3aJ[aui, KOTOPLIE CO-
CTOSAT B BOCCTaHOBJIEHNN KOdabdumenTos (7,)r-5 anddepeHmabHOro BhpasKeH st
defln o pazaugIHBIM ClIEKTPAJILHBIM XapakTepuctukaM. B pabore ucrosn3yercs pe-
TYJIAPU3AIMOHHBIN TTOIX0/1 /11 b hepeHITUATBHBIX OIIEPATOPOB ¢ KO DUImeHTaMu-
pacpeiesieHusIMU, Ipe/ioKeHublil B [1]. Permenne o6paTHbIX 3a7a4 OCHOBAHO Ha
uJesX MeToJla CIEKTPaIbHbIX oToOpaxkenuii, pazsuroro B.A. FOpko mia nudde-
PEHIINATIBHBIX OIEPATOPOB ¢ pery/aspHbiMu Koddduimentamu (cM. [2]). OcHoBHBIE
pPe3YJILTATHI I OOpATHBIX 3324 ¢ KOdhduImenraMu-paciupeie/IeHusiMi ObLIN T10-
aydensl B [3,4] u gpyrux paborax aBropa.

Pa6ora nposouiach mpu nojepkke rpanta Poccuiickoro nay4anoro dgpona Ne 21
71-10001, https://rscf.ru/project,/21-71-10001 /.

Crmncok aurepaTryphbl

1. Mupsoes K.A., Illkaruros A.A. IudbdepennmanibHbie oriepaTopbl 9€THOTO IO~
psijika ¢ Koaddurmenramu-pacrpeesierusyu // Marem. samerku. 2016. T. 99,
Ne 5. C. 788-793.

2. IOpkxo B.A. Benenne B Teopuio 0OpaTHBIX CIHEKTpaJbHbIX 3a/ad. M.: OU3-
MATJINT, 2007. 384 c.

3. Bondarenko N.P. Reconstruction of higher-order differential operators by their
spectral data // Mathematics. 2022. Vol. 10, no. 20, Article ID 3882.

4. Bondarenko N.P. Linear differential operators with distribution coefficients
of various singularity orders // Math. Meth. Appl. Sci. 2023. Vol. 46, no. 6.
P. 6639-6659.

2 Nov HeenmucrBeHHOCTh MNKJIA B MOJEJIIX T'€HHBIX cCeTeil
10:00am
lonyosaraukos Biaagumup [lerpoBud

Hnemumym mamemamuru um. C.JI. Cobonresa CO PAH, Hosocubupcxk, Poccus
golubyatn@Qyandex.ru

Borpocsl cymecrBoBaHus, YCTOWIMBOCTH U JIOKAJU3AIUN TEPUOJIMIECKIX TPa-
eKTOpUl JUHAMUIECKUX CHUCTEM, MOJEJTUPYIONUX Pa3sHOOOpa3Hble OMOXMMUIECKUE
IIPOIECChI, pacCMaTPUBaJIMNCh BO MHOT'UX HY6.HI/IKaL[I/IﬂX, KaK B MaT€MaTUYI€CKUX, TaK
1 B OMOJIOTUYIECKUX, CM., HanpuMep, [1,2|. Pemmenns s1ux cucrem ypaBHEHUiT OIICHI-
BalOT JUHAMWUKY U3MeHEeHWs KOHIEHTPAIil BelecTB, yIaCTBYIOIINX B TaKUX ITPO-
reccax.

B nokutajie oncasbl TpEXMEPHBIE IMHAMIIECKIE CHCTEMBI ¢ KyCOIHO-THHEHHBIMI
HPABBIMU JaCTIMU, MOJEIUPYIONIe (PYHKINOHNPOBAHUE IIPOCTERIIEro MOJIEKY/IsIp-
HOT'O PEIPEeCcCUusIsiTopa, U UMerolne 6eCKOHeTHbIe OHOIIapaMeTPHIecKue ceMeiicTBa
IUKJIOB B MX (pa30BbIX NopTpeTax. Bee 3Tn MuKJIbl ycToituuss 110 JIamyHosy.

Cnenys [3,4], B JoK/Ia/€ TaKKe MOCTPOECHA AHAJOTUIHAS IUHAMUYECKAS CUCTE-
Ma C TpéXCTyHeH“IaTbIMI/I MOHOTOHHO y6bIBaIOH_[I/H\H/I IIpaBbIMI Y9aCTAMHM, MMCIOIIad
JB& KYCOYHO-JIMHEHHBIX IUKJA; OAWH W3 HUX ACAMIOTOTHUYECKH YCTOWYWB, JIPYTON
npejicTaBisier coboit mpumep HejokajabHOro Kostebanus (Hidden Attractor).
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PaHee HEeJUMHCTBEHHOCTDb IMUKJIOB Y HO,ZLO6HbIX JMHaMHIYICCKHUX CHUCTEM 6I/IOXI/IMI/I—
YeCKO KMHETUKN YAaBaJIOCh OIIMCaTh TOJIBKO B CTapPHIINX PAaSMEPHOCTAX, HaYUHad C
[ISTH, TO €CTh B MOJIEJISIX MHOIOKOMITOHEHTHBIX MeHHbIX cereif, eM. [4,5,6].

Pa6ora nposogunacek npu noiep:kke PH®, rpant 23-21-00019.

Crcok amreparypbl

1. Elowitz M. B., Leibler S. A synthetic oscillatory network of transcriptional
regulators. Nature. 2000. V. 403. P. 335-338.

2. Konecos A. I0., Posos H. X., Cadosnuuuii B.A. llepuomnieckue pernieHust
Tuna O6eryImx BOJIH B KOJIbIEBBIX N'eHHBIX ceTax. MzBectuss PAH. Cep. marem.
2016. T. 80, N 3. C. 67-94.

3. Toaybamnuros B.11., Hsanos B.B., Munywxuna JI.C. O cynecTBOBaHUU TTHK-
Jla B OJHOI HECUMMETPUIHON MOJIEJN KOJIbIIeBO reHHoit ceru. Cubupckmit
KypHaJ uucToit u npukiaaaaoit maremaruku. 2018. T. 18 N 3. C. 26-32.

4. Golubyatnikov V.P., Gradov V.S. Non-uniqueness of cycles in piecewise-linear
models of circular gene networks. Siberian Advances in Mathematics. 2021.
T.31, N 1. C. 1-12.

5. Axunvwun A.A. Budbypkanus ArgponoBa-Xorda JjisT HEKOTOPBIX HEeJMHEH-
HBIX ypaBHeHUuil ¢ 3amazjpiBanneMm. Cub. KypH. uHaycTp. Matematuku. 2013.
T. 16, N 3. C. 3-15.

6. Golubyatnikov V.P., Kirillova N.E. On cycles in models of functioning of
circular gene networks. Journal of Mathematical Sciences. 2020, V. 246, N

6. P. 779-787.

MaremaTudeckoe u KOMIIBIOTEPpHOE MO/JeJ/JInpoBaHnunue
COCTOAHMS CTBOJIOBBIX KJIETOK

lonybsaraukos B.I1., Tatapunosa E.A.

Hosocubupcruii 2ocydapemesennviti ynusepcumem, Hosocubupck
golubyatn@yandex.ru

Pacemorpena npeioxkennas B [1] maTemarntdeckas u auciieHHas MOJIETb ByHK-
IMUOHUPOBAHUS MEHHON CeTH, KOHTPOJUPYIONIEH COCTOTHNE SMOPUOHATBHBIX CTBOJIO-
BBIX KJIETOK MbIIH. B coorBeTcTBYIOMUX JndepeHIma bHbIX yPaBHEHUAX OMOXH-
MUY€eCKON KHHETHKY HeJTMHeHbIe cilaraeMble XUJLIOBCKOTO TUIA OMMUCHIBAIOT CKOPO-
ctu cuaTe3a Tpéx PHK, komupyromux ocrajibHble KOMIIOHEHTHI M€HHONH CeTh. DT
KOMIIOHEHTBI MOTYT HaXOJUThCA KaK B fJpe KJIETKU, TaK U B €€ IUTOIIa3Me, UTO
MOBBIIIAET PA3MEPHOCTH CUCTEMbI YPaBHEHUIA.

[Monyuennsie B [I] pesynbrarsl 0 MyJIbTHCTAOUIBHOCTH B (ha30BBIX MOPTPETAX
JIMHAMUYIECKIX CHUCTEM pa3MepHOCTell 7 W 3 pacupocTpaHeHbI Ha Oojiee CIIO0KHYIO
MOJI€JIb, TPEJICTABICHHYIO B BUJIE€ HEJIUHENHON JTUHAMIYECKON CUCTEMBI pa3sMepHO-
ctr 10, yYuTBHIBaIOIEN €I OHY TOJIOKUTETHHYIO CBA3b MK 1y KOMIIOHEHTAMU T'€H-
HOIT ceTH, 1 Ha 60JIee MUPOKUE 00/IACTH U3MEHEHHUS [TapaMeTPOB PACCMATPUBAEMbBIX
MOJIe/Ieil. DTO TO3BOJINIIO IOy IUTh OIEHKH JIJTsl PEIIeHIiT OOPaTHBIX 3a/1a9 UIeHTU-
dukamm Takux napamMeTpos.
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Crenys 2l B, ms ucemenoBanust Takux Mojiesieii, B 9IaCTHOCTH /IS BBISIBJICHUS
UX CTAIMOHAPHBLIX TOYEK M OINUCAHUS HepecTpoeK (pasoBLIX IIOPTPETOB IIPU BapHa-
[UAX [TaPaMETPOB, ObLIO Pa3pabOTaHO CHEMUAIN3IPOBAHOE KJINEHT-CEPBEPHOE MPO-
IpaMMHOE 0OeCIIeYeHne U IIPOBEIEHBI BBIUUCINTEIbLHBIC SKCIIEPUMEHTHL: BCE BBHIYHC-
JICHH IIPOU3BOJATCS Ha 00JIAYHOM CepBepe, a Pe3yJbTaThbl JOCTYIIHLI B BeG-Opaysepe
https://colab.research.google.com/drive/ — ajpec daiina:
1BKX9KUrgxhOLPkl WwbCnlEYppullubK?usp=sharing

PesynbraTbl 9MCIEHHONO0 MOJIEJINPOBAHMS STOH T'€HHON CETH MOJHOCTHIO COOT-
BETCTBYIOT OIMCAHUIO (DA30BBIX HOPTPETOB yKA3AHHBLIX JUHAMUYECKUX CUCTEM CPEe/I-
CTBAMI Ka4eCTBEHHOI Teopun nud dpepeHuaabHbIX ypPaBHeHMI.

Pabora nposoaunacek upu nomuep:xkke PH®, rpant 23-21-00019.

Criucok aurepaTypbl

1. Akberdin I.R., Omelyanchuk N.A., Fadeev S.I., Leskova N.E., Oschepkova
E.A., Kazantsev F.V., Matushkin Yu.G., Afonnikov D.A., Kolchanov N.A.
Pluripotency gene network dynamics: System views from parametric analysis.
// PLoS ONE. 2018. V.13, Ne 3. 0194464

2. Akinshin A.A., Ayupova N.B., Golubyatnikov V.P., Kirillova N.E., Podkolodna-
ya O.A., Podkolodnyy N.L. On a numerical model of a circadian oscillator. //
Numerical Analysis and Applications, 2022, V. 15, Ne 3, p. 187-196.

3. Golubyatnikov V.P., Akinshin A.A., Ayupova N.B., Kirillova N.E. Stratifications
and foliations in phase portraits of gene network models. // Vavilov Journal
of Genetics and Breeding, 2022, V. 26, Ne 8, p. 758-764.

Metoapl penieHnus 3a1a91 UACHTU(MPUKAIIIA NCTOYHUKOB B
MOJIEJIN CJIOXKHOT'O TEeIJIOOOMeEHA

I'penkun ['y1e6 BiaaaunmupoBua

Baadusocmorcruti 2ocydapemeennnit ynusepcum, Baadusocmorx, Poccus
glebgrenkin@gmail.com

Pabora mocssiiena uccae0BaHuo CTAIMOHAPHON MOJIEJIN CII02KHOTO TEII000Me-
Ha Ha ocHoBe Juddysnonnoro (P;) npubimmkenus. B crarpe [1| paccmarpuBaiach
obpaTHas 3a/1a9a BOCCTAHOBJIEHHsI MOIITHOCTE! TEIVIOBBIX HCTOYHUKOB [P 33 IAHHBIX
1X 0OBEMHBIX IJIOTHOCTSAX M U3BECTHBIX 3HAUEHUAX (DYyHKIMOHATIOB UCTOYHUKOB Ha
0JIC TeMIICPATYPhl. YCTAHOBJICHO, YTO OOpaTHAas 3a/ada HMeeT 0 KpaifHeil Mepe
OJIHO peIlleHne, 1 HOJIyYeHbl YCJIOBUS €JIMHCTBEHHOCTU PEIeHNs, KOTOPbIE BBIIOJIH-
I0TCsl IPU JIOCTATOYHO GOJIbIoM Ko3dbduIneHTe TeMiuepaTyporpoBOIHOCTH.

HesmmHeitHOCTD MOJIE/IH YCJIOXKHSIET TEOPETHIECKU aHAIN3 eJIMHCTBEHHOCTU pe-
eHnst obpaTHoii 3aa4m. JucsieHHoe ucceoBanne 0OpaTHOI 331841 JJIs YaCTHOIO
CcJIydasi IBYX MCTOYHUKOB BBISIBUJIO CJIC/IYIOILYIO 3aKOHOMEPHOCTD: Ha KOOPJAMHATHOM
IJIOCKOCTH (1, ¢2) N30JIMHIE KazK10r0 Habsmonenust Fi(q1, ¢2) = [ fi(2)T[q1, g2)(x) dx
IPSAMOJIMHEHHBI, XOTsl 3aBUCHMOCTb HAOJIIOIEHUH OT MOIIHOCTEHl UCTOYHUKOB (1, ¢2
SIBJISIETCS HEJIMHEHHON: M30JIMHUY HE PABHOOTCTOAT JIPYT OT JIPYTa.

Eciu npuaath kak GakT 3Ty 3aKOHOMEPHOCTb, TO CTAHOBUTCS OUEBUJIHBIM, UTO
obpaTHas 3a/a9a IMeeT eJIMHCTBEHHOE PEIIeHIe, KOTOPOe MOXKET ObITh Haii/IeHO KaK
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KOPEHb CHCTEeMbI HEJIMHEHHBIX aJrebpandecKux ypaBHeHuil: MeTojoM Hbiorona mim
MEeTO/I0M HAMCKOPEHIIero moKOOPANHATHOIO CIIyCKa ¢ IIPeI00yCIOBINBATEIEM, VIl-
TBIBAIOIIUM HaIllpaBJICHUE CIIYCKA.

Takzke /115 perenns 0OpaTHON 38,1891 IIPEII0XKEH METOI, OCHOBAHHBIN Ha JIMHE-
apu3alny 00paTHON 3aa41, KOTOPbI Ha KaXKJI0i UTepali aJrOPpUTMa BbITHC/ISIET
MOIITHOCTU UCTOYHUKOB (;, IIPH KOTOPBIX JOCTUTAIOTCA 3aJaHHbIe 3HAUEHUsT HADJIIO-
Jlenuit Fj, xorja noje TemiepaTypbl 1’ onpejessercs 10 JIMHERHON MoJe/u Tel-
JIOITPOBOJTHOCTH. YCTAHOBJICHA CBA3b MEXKJIy PEIIeHUAMU HEeJTUHEHHON W JIMHEeHHOM
MojieJieil, HO TOCKOJIbKY 3HAaUYeHUs HAOJIIOIEHNI JIJIsi JIMHEITHOM MOJIe/ T HEU3BECTHHI,
OHH HAXOJISITCsI TIOCJIEI0BATEILHBIME ITPUOJIMKEHUSIMI B X0JIe PA0OTHI aJrOPUTMA.

C y1eToM BBIABJIEHHON CTPYKTYPbI H30JIMHUI IIPOBEIEHO TOIYIMIITPUIECKOE 000C-
HOBaHMe CXOJMMOCTHU JIAHHOI'O ajropurMa. B jiajibHelilneM TeopeTutiecKkoe 000CHO-
BaHUE CXOJAMMOCTHU aJrOPUTMa MOXKET IIOMOYb B JIOKa3aTeJIbCTBE OJHO3HAYHON pa3-
PENIIMOCTH OOPATHOM 3a A,

Cricok aurepaTypbl

1. Chebotarev A.Yu., Grenkin G.V., Kovtanyuk A.E., Botkin N.D., Hoffmann K.-
H. Inverse problem with finite overdetermination for steady-state equations of
radiative heat exchange // J. Math. Anal. Appl. 2018. V. 460. N 2. P. 737-744.

CpaBHHTeJIbeIﬁ AaHaJIN3 YUCJIEHHbIX MEeTOJ0B OIIpeJdeJ/iIecHndA

NCTOYHHUKA aKYCTN4Y€CKHUX BOJIH 1 Nov
2:20pm
['y6ep Aunekceit Baagnvuposua, [nmmenua ML.A.

Hosocubupckuil 2ocydapemeennniti ynusepcum, Unecmumym mamemamuru um. C.J1.
Cobonesa CO PAH, Hosocubupck, Poccus
a.guber@g.nsu.ru

B pabore ucciiesioBana obpaTHas 3ajiada ONpeJIe/IeHId UCTOYHUKA BOJH B JIBY-
MEPHOM CJIydae.

PaceMoTrpuM nmpsiMyto 3ajady Jiist ypasHeHusi akyctuku B obmactu Q = {(x,y) :
z e (0,L,),y€(0,L,)}:

Ut = diU(C2($,y)VU), (ZE, y) € Qv t € (07 T)a

U|t:0 = Q(%y)a Ut|t:0 =0,
u|aQ = 0.
[TomobHbIe 3a1a4n BOSHUKAIOT BO MHOTHX IpUIoxKeHnsax. Hampumep, B 3a1a9ax pac-

POCTPaHEHUs BOJHBI myHamu c(x,y) = 1/gh(x,y) — CKOpOCTh pacupocTpaHeHuUsT
BoutH, h(z,y) rybuna okeana, g = 9.81 m/c? — yckopenue cBoboamoro naaenus [1].
O6parHas 3a/a4a COCTOUT B onpeesieHnu byHKIMN ¢(T, ) O JTOMOTHATETBHOM
nndopmannu [2[:
U(Tn, Yns ) = full), n=1,N.

3nech (T, Yn) — PACIOIOXKEHHE TPUEMHUKOB, N — KOJIMYECTBO TIPUEMHUKOB.
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B omneparopnoit (opme obpaTHas 3asa4da dhopmynupyercs B Buge Aq = f.
[IpoBenén cpaBHUTENBHBII aHAIM3 TAKUX YUCJIEHHBIX METOJOB PEIleHns JTAHHOMI
3aja41, KaK MaTpu4HbIil MeTo1, Heifiporubie cetu PINN| rpajimenTabrit meTos.

Criucok aurepaTypbl

1. B. M. Katicmpenxo. ObpaTHas 3ajia1a Ha OlpejeleHre HCTOTHUKA IlyHaMU. —
C6.: Bosuer mynamu. Tpyasr CAXKHUUN — 1972. Bei.29.C.82-92

2. M. A. Hluwnaenun. MaTpuasasiii MeToa B 3aJa4daxX OIpeaeeHns] NCTOTHIKOB
koJsiebanmii. Cub. 37ekTpoH. MareM. u3B., 11 (2014), C.161-C.171.

AcCUMIITOTMKHI BOJIHOBBIX HOJI€l B JIMHEMHBIX HEeOJHOPOAHbIX
cpedax, IMOopoxXKJ€eHHbIX I'apMOHNYECKNIMMU 110 BpeMeHUn

30 Oct IIPOCTPAHCTBO-JIOKAJIN30BaHHBbIMHN NCTOYHUKaMM
10:35am
Jlo6poxoros Cepreit FOpbeBua
HUrnemumym npobaem mexanuru um. A.FO. Hwaunckozo PAH, Mocksa, Poccus
s.dobrokhotov@gmail.com

Jlok1a/1 IOCBAIIEH MEeTOLy TTOCTPOeHUS I(DPEKTUBHBIX (hOPMYIT JIId KBA3UKJIAC-
CUYECKUX aCUMIITOTUIECKUX PEIICHUIT MHOTOMEPHBIX CTAIIMOHAPHBIX JIMTHEHHBIX HEO I
HOPOHBIX Tuddepenimanbabix (1 nceBaoanddepeHInaIbHbIX) CKAIAPHBIX U BeK-
TOPHBIX YpaBHEHHUIl B YaCTHBIX ITPOU3BOJIHBIX C JIOKAJU30BAHHBIMU ITPABBIMH Ya-
CcTAMU. DTHU 3aJla9u OJIM3KKM K 33jadaM 00 acuMmnrToruke gpyukiuu ['puna s co-
OTBETCTBYIOIIUX OIEPATOPOB, B YAaCTHOCTH, U3YYEHHBIM B MHOTOYHUCJEHHBIX PabO-
Tax 3aja4ax o0 acuMmrroruke pyuknun ['puna jyig ypaBuenus [ebMrosibiia u Bo3-
HUKAIOT B Pa3/IMYHBIX 00/1aCTAX (DUBMKH, BKIIIOYAA 3a/1a9l 00 3JIEKTPOMATIHUTHBIX
BostH. MeTo1 ocHOBaH Ha uieax, Bocxomamux K B.I1.Macmosy, B.B.Kyuepenko, R.
Melrose, G. A. Uhlmann, u mo3BoJisieT onucarh aCAMITOTHIECKUE PEIICHUS C [TOMO-
I[HI0 KOHCTPYKTUBHO OIIPE/Ie/IsieMbIX ceMeiicTB TpaekTopuii B hopme BKB-dbymkiuit
WM KAHOHUYIECKOTO ollepaTropa MacjoBa u crenuabHbIX (PYHKIUI TPU HAJIUIUT B
3ajavue KayCcTUK u (POKaJIbHBIX To4eK. [Ipn 3TOM acuMITOTHKN cojiepKaT B cebe MH-
dopmanuio o popme reHepUpyIOIero BOJHBI UCTOYHUKA. MeTo1 nLIIoCTpUpyeTcs
puUMepaMu Jijisd ypaBHeHus ['eJibMroJiblia u cucreMbl ypasHennit /JIupaka.

Pesynbraret nosrydenst copmecto ¢ A FO. Anukunabiv, B.E.Hazaiikuucknit, M.Pyio

u A.A.TosuennukoBbiM 1 nojiepkan Poccuiickum HaydabIM (hoHjgioM (mpoekT 21-
11-00341).
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YucieHnHbie MeTOJbI ollpede/ieHU:d IIepeMeHHOIo

KNHEeTUYecKoro Koadduimenra B Moae i JUHAMUKNA copOmmum 30 Oct
4:40pm
Yoy Hyununs, lenncos A.M.

Mockosckutl 2ocydapemsernmnids yrusepcumem umenu M.B. Jlomorocosa, Mockea
zhudq1002@163.com, den@cs.msu.su

PaccmarpuBaercs ciaemayroras MaTeMaTHIecKasi MOJIE/Ib IIPOIEcca JNHAMUKE COPO-
TN

ug(x,t) + ap(z,t) =0, (z,t) € Qr, (1)
a(z,t) = () (u(z,t) — Y(a(z,1), (1) € Qr, (2)
w(0,t) = p(t), 0<t<T, (3)

a(x,0) =0, 0<z<lI, (4)

)
rie Qr = {(z,t): 0<x<l, 0<t<T}.
CraBsTcst JiBe 0OpaTHbIE 3a/aYN.
Ob6parnas 3ama4da 1. Ilycrs dyuxmuu ¢(s) u pu(t) 3amansr, a (t) HenssecTHA.
Tpebyercst onpeiesauts Y(t) O JOMOJIHUTETHHON HHMOPMAINN O PEIIeHNH 3aa9K
(1)-(4)
ul,t;) = g(t), 0<t<T, ()

rie g(t) - 3agannas HyHKIHSL.

Ob6parnas 3ama4da 2. Ilycrs dyuxmum ¢(s) u pu(t) 3amansr, a y(t) HenssecTHA.
Tpebyercst onpenesnuts (t) 1m0 JONOIHUTENBHON NHMOPMAIUN O PEIIEHNH 331K
(1)-(4)

uz<l7t;7) = h(t)v 0<t<T, (6)

rie h(t) - 3amannas QyHKIMS.

O6parnas 3agava 1, onmcannas B [1], cBomuTest K HesmHEHHOMY OIEpPATOPHO-
My YpaBHEHUIO JiJIs Hem3BecTHOH (dbyHkimu Y(t), a obparHast 3aja4da 2 CBOJUTCI K
JIBYM HEJIMHEHBIM OIePATOPHBIM ypaBHeHusM it dyukiun y(t). Ha ocrose sTnx
YPaBHEHHI CTPOSATCS HTEPalMOHHbIE YHMCJIEHHLIE METOIbI PeIleHrsl 0OpaTHLIX 3a-
Jlad ¥ JOKA3bIBAETCS X CXOAMMOCTH K MCKOMBIM PeIlleHusIM B MaJjioM. IIposenennbre
BBIUNC/INTE/IbHBIE 9KCIIEPUMEHThI UJLTIOCTPUPYIOT JIOCTATOYHO OBICTPYIO CXOIUMOCTD
UTePaIMOHHBIX MeTOJ0B Ha oTpe3ke (0 <t < 1.

Pa6ora npoBojuiack npu vactuaHoi nojepxkke Munobpuaykn Poccun B pam-
Kax peajm3anuu nporpaMMbl MOCKOBCKOTO TieHTpa (DyHIAMEHTAIBHON W IPUKJIaI-
HO# MaTeMaTuku 1o coryamennio Ne 075-15-2022-284.

Crcok aureparypbl

1. Jdenucos A.M., Yocy Jynuyuns. ObparHas 3aa4a Jijisi MATEMATHIECCKON MO-
JIeJIA JTAHAMUKEA COPOIUU C MePEMEHHBIM KUHETHIeCKUM Kodddunuenrom //
Bectnuk MI'Y cep.15, Beraucaurenbnas MmareMaTnKa 1 Kubepuernka.2022. Ne

4. C 5-13.
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1 Nov

4:00pm

2 Nov
12:30pm

YucieHHoe Mo/ie/INpOBaHNE UTEPAIMOHHOIO 1
b yHKIINOHAJIbHO-aHAJINTUIECKOTO BOCCTAHOBJICHUS
pedpaKINOHHO-TIOTJIOIIAIOIIEr0 paccenBaTe s

Bopun Cepreit Cepreesud, [lypym A.C.

MI'Y umenu M.B. Jlomonocosa, dusuveckuti gaxyavmem, xagedpa axycmuru
zorin.ss19@physics.msu.ru

B nokajie npuBoiaTCs pe3yabTaThl YNCIEHHOTO UCCIETOBAHISA (DYHKITNOHATHHO-
anasmmruaeckoro |1, 2] u wrepanmonnoro [3| asropurmos jyist perenus aBymMep-
HOI 3a1a91 aKyCTUUIeCKO ToMorpadun pedpakImOHHO-TIOTIOMIAIONIENH HEOIHOPOI-
HOCTHU. B oTyimame or u3BecTHBIX pabOT 110 MOAEIUPOBAHUIO PACCMATPUBAEMOIO UTe-
panuorHoro aiaropurMa [4], nccremyercst BocctaHOBIIEHHE KOMILJIEKCHO3HAYHOT (DY HK-
[N PACCEUBATEIs, OMMUCHIBAIONIEH BO3MYIIIEHNE CKOPOCTH 3BYKa U roriomnienue. [1o-
JIYIE€HHBIE PE3YJIBTATHI JEMOHCTPUPYIOT BO3MOXKHOCTH HTEPAIMOHHOIO aJTOPUTMA
IPA BOCCTAHOBJIEHNH PedPaKIIMOHHO-TIONIONAOIINX paccenBaTe el cpefHeil Cuibl
U MPEUMYIIEeCTBa (PYHKIIMOHAILHO-AHAJTUTUIECKOTO TIOJIXOJIa ITPU BOCCTAHOBJICHUU
CUJIbHBIX PaCCEUuBaTEJICH.

UccnenoBanue BBITIOIHEHO 3a cdeT IpanTa Poccuiickoro nay4dnoro goma Ne 23-

27-00271.

CHI/ICOK JINTEPATYPbI

1. R.G. Novikov, Rapidly converging approximation in inverse quantum scattering
in dimension 2, Physics Letters A, 238 (1998), No. 2-3, 73-78.

2. R.G. Novikov, Approximate inverse quantum scattering at fixed energy in
dimension 2, Proc. Steklov Inst. Math., 225 (1999), No. 2, 285-302.

3. R.G. Novikov, An iterative approach to non-overdetermined inverse scattering
at fixed energy, Sbornik: Mathematics, 206 (2015), No. 1, 120-134.

4. A.S. Shurup, Numerical comparison of iterative and functional-analytical algorithms

for inverse acoustic scattering, Eur. J. Math. Comput. Appl., 10 (2022), No.
1, 79-99.

Perynspuszanus periieHusi 3a/iadd BOCCTAHOBJIEHUS MCTOYHUKA
B 1 Py3MOHHO-JIOTUCTUIECKON MO/IeJI C 3ana3bIBAHUEM

3eonapena Tarbana Astekcanaposua, Kpusoporsko O.U.

Hnemumym mamemamuxy um. C.JI. Coboresa CO PAH, Hosocubupck
t.a.zvonareva@math.nsc.ru

UccnenoBana 3a1aua BOCCTAHOBJIEHHsI ICTOYHIKA (0OpaTHast 3a71a4a) B muddy3noHHO-
JIOTUCTUYECKOIT MOJIe/IN ¢ 3ala3/bIBaHieM, OlIChbIBaeMasd IIPOIECC PACIPOCTPAHEHU
nHMGOPMAIINY B OHJIAMH COIMAJILHBIX CETAX C 3ara3jabiBanueM. Mojenb xapakrepu-
3yercst KOdpUIMEHTAMI 1 HAYaJIbHBIM YCJIOBHEM, OTPaYKAIOIUMU CHEIUMUKY TPO-
necca.

ObparHas 3a/1a49a ONpeIeIeHNsT HAYAJIBHOTO YCIOBHS B MapabOIUIECKOM yPaB-
HEHUU 110 JIOTIOJTHUTEIbHON WHMOPMAIU O mporecce B (DUKCHPOBAHHBIE MOMEHTHI
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Bpement [1] B obmmem cityuae siBiisieTcst HeKOppeKTHOI [2], a mMeHHO perrieHue 3a1adu
OTIpe/Ie/IEHNsT ICTOYHUKA TI0 3aITyMJIEHHBIM JIAHHBIM HEYCTONIHBO.

[TocraBiennbie 0bpaTHbIe 3a/1a491 OBLIN CBEJICHBI K 3a/a9€¢ MUHUMU3AIUN TIeJIe-
BOTO (DYHKIMOHAJA, KOTOPas PEIajach METOJOM T[VIOOAJIbHON ONTUMUBAINN TEH-
30PHOIO MOE3/Ia ¥ ero KOMOMHAIIMEH ¢ MHOIOYPOBHEBBIM TPAJMEHTHBIM MeToI0M [3].
[Ipumenensr metojbl peryiaspusaius A. H. Tuxonosa u rurepbosinyaeckoit peryiis-
pU3AIUN JIJIsI TOBBIIIEHNS YCTONINBOCTU PEITeHNUsI IIOCTABJIEHHBIX OOPATHBIX 3a/1a4.

Jl1s1 cMHTeTYeCKO COIMATBHON CeTH MOKA3aHO MTPENMYIIIECTBO NCIIOIB30BaHUS
KOMOMHUPOBAHHBIX aJTOPUTMOB PErYIAPU3AINN K PEITEHUIO 33/1a91 00 UCTOUHUKE.

Pabora Bwimosinena npu dbuHancoBoii nojiepxKke Poccuiickoro nay4unoro dhomna
(mpoekT Ne 23-71-10068).

Criucok aurepaTypbl

1. Kriworotko O., Zvonareva T., Zyatkov N. Numerical solution of the inverse
problem for diffusion-logistic model arising in online social networks // Commun.
Comput. Info. Sci. 2021. Vol. 1476. P. 444-459.

2. Kabanikhin S. I. Definitions and examples of inverse and ill-posed problems //
J. Inverse Ill-Posed Probl. 2008. Vol. 16, N. 4. P. 317-357.

3. Beonapesa T. A., Kabanuzrun C.H., Kpusopomwvro O.H. Hucnenubrii aaro-
PUTM OIpeJIe/ICHIS HCTOYHUKA UMD Y3UOHHO-JIOMUCTUICCKON MOJIEHN 10 JTaH-
HBIM UHTErpajibHOrO THIIA, OCHOBAHHBIN Ha TeH30pHOi ontumusaruu // 2K.

BbIUmCI. MaTeM. u MareM. ¢pus. 2023. T. 63, Ne 9. C. 1513-1523.

AnropuT™Mbl MHTEPIIPETANN PaJaporpamMM 1 Nov
9:00am
Nckakos Kasuzar Takyaaunosud

Fepasutickuti nayuornarvroui yrnusepcumem um. JI.H. ymusresa, Kasaxcman
kazizat@mail.Tu

['maBHOIT 3a/1a49€ell MHTEPIIPETAINH PAapOrPaAMM $IBJISETCs OIpe/iesieHne reodu-
3UYECKOI0 pa3pesa cpejibl. [lis pertenns 9Toil 382491 UCIOIb3yI0TCH aJIrOPUTMBI Ha,
OCHOBE MHYKEHEPHO-TEXHUIECKUX METOJIOB, KOMIILIOTEPHOE U MaTEMaTUIECKOEe MO/Ie-
JINPOBAHUE.

NmkenepHO-TEXHUIECKUIT METOJT — 3TO METOJ, MHTEPIPETAIINN PaJapOrpaMMU,
IJIe CPABHUBAIOT PE3Y/ILTATHI SKCIEPUMEHTA C yKe U3BECTHBIMU THUIIAMU PaJiapo-
IPaMM.

CymrecTByeT JApyroit MeTo/I MHTEPIPETAIIMH PaIaporpaMM, OCHOBAHHBINA Ha TeO-
pUM HEKOPPEKTHBIX M OOpaTHBIX 3ajad. PaccMaTpuBaeTcd MaTeMaTHdecKash IOCTa-
HOBKA 3a/Ia9M PACIIPOCTPAHEHUA JIEKTPOMATHUTHBIX BOJIH, OITMCHIBAEMBIX CHCTEMO
ypaBuenuit Makcsesuta. PaccMOTpeHbl ONTUMU3AIIMOHHBIE METO/ILI PEIIeHns 00paT-
HBIX KO DUIMEHTHBIX 33/1a4 /I YPABHEHUs T€03JIEKTPUKHN B BOJTHOBOHN ITOCTAHOB-
Ke, U B KBa3UCTAIMOHAPHOM MPUOJIMKEHUN C YIETOM BIUSHUS BO3/IYXA.

[IpuBeseHb aMrOPUTMBI TIEPBUYIHOI 00pabOTKN reopaapHbIX JaHHbIX. PaccMoT-
PEHBbI METOJI «IOJ00pay I KJIAaCCa BBIYUCJIEHHBIX (PU3NYECKUX I10JIel, KOTOPBII
orpesiesigeT KIace (PyHKIH, OMMCHIBAIONIUX OTKJIUK CPEJIbl, aJTOPUTMbBI C UCIIOJIb-
30BaHUEM HEHPOHHBIX ceTell, HEKOTOPbIe TeHETUIECKIE AJITOPUTMBI.
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Pazpaboranbl ajiropuTMbl CHUYKEHUS TIOMEX, CKPBIBAIOIINX MTOJIE3HBIN CUTHAUI.

[IpoBenenbl sKCIIEPUMEHTAJIBHBIE UCCJIE/IOBAHNS C PA3JIMIHBIMUA COBPEMEHHBIMU
reopaiapamu. Cozmanbt 11O it pertenus psijia 3a/1a4 10 UHTEPIIPETAIUT PAJIAPO-
rpamMM.

Pabora nojiepkana B pamkax rpanTrosoro ¢gpunancuposanus MHuBO PK 2023-
2025 o mpoekty AP 19680361 «PaspaboTka BBIYUCIUTETBHBIX TEXHOJIOTHHA JIJIst
JIMATHOCTUKY JIOPOKHON OJIEZK/THI aBTOMOOUILHBIX TPACC».

YucsieHHOE BOCCTAHOBJIEHNE 00JIaCTU 3aJieraind JIOKAJIbHOM
reOoILJIOTHOCTHOII HEOJHOPOJHOCTH! IO HAOJIIOJAEeHUIM

1 Nov I'PaBUTAIIAOHHOI'O IIOJIA
9:35am

Nsanos /Ipynyc Xap/iaMiibeBud
HO PHOMI] Jlaavre80cmounvili YEHMP MAMEMAMUYECKUT uccaedoasrut, SAxymck,
Poccus
djulus.ivanov@yandez.ru

Jlnst pernenust 06paTHOI 33/1a4K rPaBUMETPHH pa3pabOTaH BbIMUCIUTEIHHBIH al-
TOPUTM HJICHTUPUKAIINH KYCOTHO-TTOCTOSHHON ITPABON YACTH S/IUITHICCKOTO YPaB-
HEHUs 110 YCJIOBUAM IIepeolipe/ie/iennsd. [ paBUTallMOHHOE I10JIe OT OrpaHUYeHHOMN
IJIOTHOCTHON MACChl TPUOJIUKACTCA PEIICHUEM KPAaeBOM 3a/a4u Jjid SJLUTHITHYC-
CKOTO yPaBHEHHUs ¢ TPAaHUYIHBIM yCJIOBHEM TperTbero poja [1]. s npepcraBienus
IPAHUIBl HEM3BECTHON 00JIACTH BBOJIMTCH BCIOMOTaTelbHAas JIOCTATOYHO TJIaIKast
dbyukiusa [2]. BeraucgurebHbli aJroputy 6a3upyeTcst Ha OCHOBE PEIIEHUs BCIIOMO-
raTeIbHON U OCHOBHOM SJTUITHYECKON 3a/1a4H, & TAKXKe MUHUMU3AINNA (DYyHKITMOHA-
Jla HEBSI3KW BBIYHCJIEHHBIX W HAOJIIOIEHHBIX JTAHHBIX. J(MMEKTUBHOCTD TPe I I0KEH-
HOI'O MeTOJla ITOKa3aHa Ha JIBYXMEPHBIX U TPEXMEPHBIX MOJICJIbHBIX 33/1a9aX.

Pabora Beimosinena mpu nogepxkke Munobpuayku P®, cornamenue ot 16.02.2023
Ne 075-02-2023-947.

Cricok aureparypbl

1. Ivanov D.K., Vabishchevich P.N. Numerical solution of a boundary value
problem with effective boundary conditions for calculation of gravity // Mathematical
notes of NEFU, 2021, 28(1), pp. 93-113.

2. Ivanov D.K, Kolesov A.E., Vabishchevich P.N. Numerical method for solving
the piecewise constant source inverse problem of an elliptic equation from a

partial boundary observation data // Journal of Physics: Conference Series,
2021, IOP Publishing, 2092(1), p. 012006.
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SKCHepI/IMeHTaJII)HOG BOCCTaHOBJIEeHHUE IIapaMeTpOB
MeJIKOBOﬂHOﬁ aKBaTopuu 110 JaHHBIM C BEKTOPHOI'O
IIpyueMHHuKa

Npanos Muxann Angpeesnd, [lypyn A.C.

Mocxkosckuti 2ocydapemeennniti yrusepcumem um. M.B. Jlomonocosa, Mockea, Poccus
allmighty909@mail.ru

B noknaze npuBomdTCcs pe3yabTaThl PElleHrs 0OPaTHON 3a/avi BOCCTAHOBJIE-
HUA XapaKTEPUCTUK BOJIHOBOAAa OKCaHUYICCKOT'O TUIla — CKOPOCTU U IIJIOTHOCTHU IIPDU-
[MOBEPXHOCTHOTO CJIOsT JIHA, TJIYOMHBI BojgoeMa. OTIMIuTe/IbHOM 0COOEHHOCTBIO pac-
CMaTPUBAEMOT0O IIOJIX0/Ia sIBISIeTCA HUCIIOJb30BaHNE B KadeCTBe MCXOIHBIX JTAHHBIX
paccesgHus nHMOPMAIUN O ITPOCTPAHCTBEHHOM 3aTyXaHUH JTaBJICHUsI, BEPTUKATBHBIX
KOMIIOHEHT KOJ1e0aTeIbHON CKOPOCTU U IMOTOKA aKyCTHIECKONH MOIITHOCTH. DTU JaH-
Hbl€ U3MEPAIOTCA C IIPpUBJICYCHUMEM BEKTOPHOI'O IIPUEMHHKA, ITO3BOJIAIOIIETIO HU3ME-
PsITh OPTOTOHAJIbHBbIE KOMIIOHEHTHI KoJjiebaresbHOi ckopocTu. IIpuBojsresa pesyiib-
TaThl YUCJIEHHOI'O MOJEJIUPOBAaHUS U 0OpPabOTKU IKCIIEPUMEHTa, IIPOBEJIEHHOIO Ha
rujipoakyctudeckom moyurone MI'Y. Tlokazanbl BO3MOKHOCTH BOCCTAHOBJIEHUS B
paccMaTpuBaeMoil cxeMe CKOPOCTH 3BYKa B Ta30HACHIIIEHHOM JHE, TJie €€ 3HAUCHUsI
MOT'YT JOCTHUI'aThb BCET'O JIMIIIb HECKOJIbKHUX COT METPOB B CEKYHIY. O,Z[HOBpeMeHHO C
napaMeTpaMu CPeJIbl PACIIPOCTPAHEHUS YIA€TCs ONEHUTD ITyOUHY MOI'PYKEHUS HC-
TOYHUKA W BEKTOPHOT'O NMPUEMHUKA, KOTOPbIE B ODOINEM CJiydae MOI'YyT OBITh TOYHO
HE M3BECTHBI. B KavuecTBe MCTOYHHMKA KCIIOJIb3YETCs ITPOXOIAINee MUMO CYIHO, UTO
YIIPOIAeT IIPOBEJICHNE HATYPHOT'O SKCIIEPUMEHTA, TaK KaK He TpedyeTcs UCIOJIb30-
BaHUE CIEIUAIBLHO HO3UIMOHUPYEMBIX HU3KOUACTOTHBIX U3JIydaTeeil.

WccnemoBanne BBINIOJIHEHO 3a cdeT rpanTa Poccuiickoro nayunoro dponiaa Ne 23-
27-00271.

EauHcTBEHHOCTDH, yCTOMYNBOCTD U pEryJisipu3alids pelrneHuin
JINHEHBIX NWHTErpaJbHbIX ypaBHeHUIT BosibTeppa TpeThero
po/ia Ha MOJIyOCH

AcanoB A., Kaznenosa 3.A.

Hremumym mamemamury HAH KP, Buwxex, Kvpeviscman
avyt.asanov@mail.ru, kadenova71@mail.ru

Paccmorpum ypasuenne Buja

a(t)u(t) + /too K(t,s)u(s)ds = f(t),t € (—o0,T], (1)

rae K(t,s),a(t), f(t) namabie dynkimn, u(t)— uckomas QyHKIWs,
a(t)— HempepbiBHas orpanndenHast GyHkimsa Ha (—oo, T, a(t) > 0 npu Beex t €
(—00, T| u dyukius a(t) obpamamorcs B HyJb XOTs Obl B ojHOi Touke (—o00,T],
K(t,s) € Ly(G),G={(t,s) : —oo < s <t <T}.

OcHoBorosIaratonye pe3yJibTarbl Jjisi MHTErPAIbHbIX ypasHeHuit Dperoabma
IIEPBOrO POJIa TIOJIYUeHbl B [1], rje /st perenus JUHEHHBIX WHTErPAIbHBIX yPaB-
neruit Ope/rosibMa I€PBOrO pojia IIOCTPOEHbBI PEryJISIPU3UPYIOINIHE OlEPATOPHI 110
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M.M. JlaBpenTneBy. B [2-3] ucciemoBanbl BOPOCHI €IMHCTBEHHOCTH, YCTOWIHBOCTH,
CYIIECTBOBAHUS U PETysIpU3AIUN PEIEeHU JII19 NHTerPAJIbHBIX ypaBHeHuii Bobrep-
pa mepBoro posa. B [4] mokasana Teopema eMHCTBEHHOCTH W ITOCTPOEHBI PETryJisi-
pU3YIOIINEe OIePATOPHI JJIs PENIeHnil CUCTeM HeJMHEUNHBIX MHTEIPAJIbHBIX YpaBHe-
uuii Bosibreppa Tperbero posa. B pabore [5] mjist IMHEHHBIX UHTEIPAJILHBIX yPaB-
HEHUI TPEeThero poja C JIByMsl HE3aBUCUMBIMH I€PEMEHHBIMU JOKa3aHa TeopeMa
€JINHCTBEHHOCTH U TOJTy4YeHa OIEHKA YCTOWYMBOCTU PEIICHUIA.

B namnoit pabote, JUid perieHuil JIMHEHHBIX WHTErpajbHbIX ypaBHeHUN Bosib-
Teppa TPEThIO POJia Ha IOJYyOCH JIO0KAa3aHbI TEOPEMbl €JMHCTBEHHOCTH, IOIyYeHa
OIEHKA& YCTOWYMBOCTH U MOCTPOEHBI PEryJIAPU3YIONIe ONePATOPHI.3/1eCh METOIaMU
UCCJIe/IOBAHUS SIBJIAIOTCS METOJI MHTEIPAJIbHBIX TPeodpa30oBaHuil 1 MeTO/bl (PyHK-
IMIOHAJILHOTO aHAJIN3a.

Cricok aurepaTrypbl

1. Jlaspenmves M.M. O6 uHTEerpabHBIX ypaBHEHUsIX IepBOro poja // Jloka bl
Axanemnn nayk CCCP. 1959. T. 127. 1. C. 31-33.

2. Bukhgeim A.L. Volterra Equations and Inverse Problems. Utrecht: VSP, 1999.

3. Asanov A. Regularization, Uniqueness and Existence of Solutions of Volterra
Equations of the First Kind. Utrecht: VSP, 1998.

4. Imanaliev, M. 1., A. Asanov Regularization and uniqueness of solutions to
systems of nonlinear Volterra integral equations of the third kind // Doklady
Mathematics. 2007. V.76, N 1. P. 490-493.

5. Acanos A., Kadenosa 3.A. EAUHCTBEHHOCTD M YCTONYIUBOCTD PEIIEHUH JTHHEH-
HBIX MHTErpajbHbIX YPaBHEHUI TPETHEro poja C JABYMs HE3aBHCUMBIME II€pe-
mennbiMu // Becrauk Orickoro rocyiapersentoro yuusepeurera. 2020, N 1-1.

C. 95-103.

BinsHaue meroga pacdera "mosisipHOi KapThI"'Ha OEHKY

2 Nov COCTOSIHUSI CEp/IIla B YMUCCUOHHOIT ToMorpaduu
3:55pm
Kosmnko Nnna [laBmosaa
Unemumym mamemamuru um. C. JI. Cobosesa CO PAH, Hosocubupck,
i.kolinko@g.nsu.ru

B manHOM mcese1oBanun mMpecTaB/IeH METO/T OTICHKN KAaueCcTBa PEIIeHHsT 00paT-
HOIT 33/1a91 PEKOHCTPYKIIUU MaTeMaTUIeCKON MOJIEM TOPCA YeIOBeKa IO Iyacco-
HOBCKUM JlaHHbIM. Meton omuodoronHoil smuccuonnoit tomorpaduu (ODPIKT)
UCIIOJIb3YETCA B KAUECTBE KJIMHIUIECKOI'O CTaH/IapTa 00C/Ie/I0BAHUS AIIUEHTOB C CEPJIeTHO-
cocyucThiMu 3abosieBannsaMu. KmHU4IecKne MeTojbl ucciemoBanmii metoga Od-
9KT orpanumdennbl n3-3a JiydeBOil HATPY3KH, TOITOMY BO BCEM MHUDPE aKTHBHO Pa3-
BUBACTCSA MeMod KOMNLIOMEPHO20 UMUMALUOHH020 Modesuposanus. IIpu maTema-
TuieckoM MojiesupoBanuu mporeaypbl OPIKT peraercs obpaTHast HEKOpPEKTHAS
3a/1a49a PEKOHCMPYKUUL MOJIEN OPTaHOB I'PY/IHOM KJIeTKHU, BKJO4Yas cepdue. Baxk-
Hasl JaCTh UCC/IEIOBAHUI — OIEHKA KaveCTBa PEKOHCTYKIINUA W WHTEPIPETAIAS 110~
JIy9eHHOI MaTeMaTUIecKOl MOJIEN MaruenTa. B sgepHoil KapInoJoruu mpuHsITO
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JIeJIaTh ONEHKY COCTOSIHUSI CepJilla Ha OCHOBe ero noJispHoii kaprsl [1]. B maboparo-
pun "mozemposanust B suepHoit meaunuae” (HI'W) 6611 paspaboran mporpaMMHbIii
koMmriuteke “Buptyanbabit OOIKT”, KoTopslit BKIIOYAET Ceayomnmne O/TIOKH:

1. Moaenb BUPTYyaJIbHOTO TAITUEHTA

2. Mogens BupTyaabHOro ToMorpada

3. IlporpamMma peKOHCTPYKIUN U300parKeHHit

4. Tlporpamwma “Ilossipras Kapra” (JMArHOCTHKA COCTOSIHUS CEPJIIla MAIMEHTA).

B pamkax uncciiejoBanuii Obljia pa3BuTa COOCTBEHHAas IIpOrpaMMHasi pa3paboTKa
“Tlosisprast kapTa’ JjIsi OIEHKU PEe3yJIbTATOB PEKOHCTPYKInU. [Iporpamma 1mo3Bo-
JIMJIa CO3JaTh IabJ/I0OH, C TIOMOIIBLI0 KOTOPOI0 MOXKHO KOJUYECTBEHHO U ITOJTyKOJIH-
YeCTBEHHO CPABHUBATH Pa3JIMUHbIE PEXKUMbI U METO/bI PeIleHust 00paTHON 3a1a4u
pekoucTpykiuu. [Iporpamma Oblia TpoTeCTUPOBAHA ITyTEM CPABHEHUS C PEAJILHBIMUI
KJIMHIIECKUMU JTAHHBIMA.

Pa6ora Beimoinena npu nouep:kke Maremarudeckoro ILerarpa B AkageMropo-
Ke, coryiamienue ¢ MuHUCTEpCTBOM HayKu U Bbiciiero oopasoBanus Poccuiickoit De-
nepamun Ne 075-15-2022-281.

Cricok amrepaTypbl

1. Cerqueira et al. Standardized myocardial segmentation and nomenclature for
tomographic imaging of the heart: a statement for healthcare professionals
from the cardiac imaging committee of the council on clinical cardiology of
the american heart association. Circulation 105, 39-542.

ITpenromaBanme obpaTHBIX 3a7a41 KaK (pakTop
(bYH,D;a.MeHTaJII/ISaU;I/II/I IIPpUKJIaAJHOI'O MaTeMaTNn41€eCKOIro
obpa3oBaHUs 30 Oct
12:05pm
Kopuuios, Bukrop Cemenosuy!, Bunaiibexos E.bl.?
L Mockoscxutl 2opodckoti nedazoeuveckuti yrusepcumem, Mocksa
2 Kasawexuti nayuonasvnwidi nedazoeudeckuti yrnusepcumem umeny Abas, Aamamot
kornilovvs@mgpu.ru, esen_ bidaibekov@mail.ru

MeTompl 1 TEXHOJIOTUN HCC/IeI0BaHUs OOPATHBIX 3aJa4 IIMPOKO UCIOJIb3YIOTCH
B IPHUKJIAIHBIX HCCIEIOBAHUSIX U ITO3BOJISIOT MOJIyYaTh HAyIHYIO HHMOPMAIIIO 00
00beKTaxX WM MPOIEeCccaX U sIBJICHUAX, TPOUCXOIANINX He TOJIBKO B JIOCTYITHBIX HC-
CJIeI0BATE IO MECTax, HO U B TPY/IHOIOCTYITHBIX MECTaxX, HAIIPUMED, PACIIOIOKEHHBIX
rIyOOKO TI0JT 3emJieit UIn TJIyOOKO IO/ BOJION.

Ornajgenne Teopueil oOpaTHBIX 3aJ@ad IPEIIogaraeT CUCTEMaTHIECKYIO IOJIr0-
TOBKY TaKHX OY/IyNMX CIENUAJINCTOB B BBICIINX y4eOHBIX 3aBejeHusax |1, 2, 3.
31ech, KOHETHO, MBI IM€EM B BHUJLY, IIPEXKJIE BCETO, CTYIEHTOB, 00y YAOIIIXCsI TIPH-
KJIQJHON MaTeMaTHuKe.
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31 Oct
4:05pm

[Ipu mpenotaBanum 0OpaTHBIX 38,189 BayKHO HE TOJILKO 00yYaTh CTYJIEHTOB MaTe-
MaTHIECKUM MeTOJIaM UCCJICJOBAHUS TPUKJIAIHBIX 33/1a9, HO U PEAJM30BBIBATDH IIe-
JTaTOTMYeCKIe TEXHOJIOTHH, TO3BOJIAIONINE PA3BUTh Y HUX MPUKJIATHYIO MaTeMaTHIe-
CKYIO KYJIBTYPY, HAJIMIre KOTOPOI TO3BOJIUT UM OBITH YCIEITHBIMU UCCJIEI0BATEIIMU-
MPUKJIATHIKAMHA.

B nokmajie 06cyKaai0Tcsd HEKOTOPhIE TaKKe TeJarornieckue TeXHOJIOTUN.

Crmucok aurepaTrypbl
1. Kabaruzrun C.H. ObpaTHble 1 HEKOPPEKTHBIE 3a1adu: yueOHoe mocobue, Ho-
Bocubupck: Mzmarenscrso Cudbupcekoro oraenenns PAH, 2018. 508 c.
2. Kopnunose B.C. Hekoropble obpaTHble 3aa9i HICHTU(DUKAINA TapaMeTPOB
MaTeMaTHIeCKux Mojesieii: yuedonoe mocodbue. M.: MI'TIY, 2005. 359 c.
3. Pomanos B.I'. ObpatHble 3a1aqu st 1udPepeHIna bHbIX YPABHEHMI: CIIeTl-
kypc s crygentoB HI'Y. Hosocubupek: HI'Y, 1973. 252 c.

OnTuMmajibHOE ynpaBJjieHlEe ABUXKEHNEM BSI3KOTO
TEeIJIONPOBOJHOI'O Ira3a MPU MOMOII HEMPOHHBIX ceTeil

Kysuernos Kupuin Cepreesud, Amocora E.B.
Lasvresocmounwiti Pedepanrvrviti Ynusepcumem,

Hnemumym npurxaadnott mamemamuru IBO PAH, Baadusocmox, Poccus
kuznetsovks17@gmail.com

PaccmarpuBaercs 3aj1ada onTUMAJIBHOTO YIPABJIEHUS JIJIsI CUCTEMbl yPaBHEHUIMA
ra30BoOii JIMTHAMUKH B OJTHOMEPHOM ciIydae. B KadecTBe yrpasieHUsT BEIOUPAETCsI CKO-
POCTBL Cpelabl B HaYaJIbHBIII MOMEHT BpeMeHnu 1 Ha IIpaBOM KOHIIE I'DaHHUIIbI. MaTe—
MaTHYCCKYIO0 MOJIE/Ib, ONMCHIBAIONIYIO JIBAXKCHIAC BAZKOIO TEILJIOIIPOBOJIHOIO I'a3a Ha
unrrepsase (0, 1), BMecTe ¢ TPAHUYHBIMU ¥ HAYATHHBIME YCIOBUAMHI MOYKHO OIIACATH
cJeAyIoleil CUCTeMO ypaBHCHU:

h
p lus + Shuu,| = ISDLeum —Shk (pf), =0, p+Sh (up), =0, (1)
pl0: + Shub,] = %Hm + Rok (ug)” — Shm pbu, =0, (2)
ult=o = uo(z), pli=o = po(z), bli=o = bo(x), (3)

Ula—o = ui(t), plo=o = p1(t), Olo=o = 01(1), ulo=1 = u2(t), Olo=1 = 6a(t), (4)
rje u, p,  — HeM3BEeCTHBIE CKOPOCTh, IJIOTHOCThL U TeMIepaTypa rasa, u; = ou/ot,
Uy = OU/OT, Upy = O%u/OT?, ug, po, 0o, U1, p1, 01, Uz, O — 3amanubIe DyHKIWN, Sh,
Pe, Re, 7, k — 6e3pasmepuble KOIDPUITUEHTEI.

Bajaua ONTHMAJILHOIO YIIPABJIEHNsT CBOIUTCS K MUHUMUBAINN CJIELYIOMIEro Dy HK-
[IHOHAJIA KAYeCTBa:

1 1
J(v) = Jy(s) + a1/0 |uo|? da + 042/0 |ugy|? dt, (5)
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rie s={u, p,0} — cocrosuue cucremsr (1)-{)), v= {ug, u2} — yupasnenne, a; >
0, as > 0, Jy(s) — HOyHEIPEPBIBHBLA CHU3Y (DYHKIMOHAIL.

KoppexTrocrs 3a1auu onrumanbaoro yupassaenns (1) —(5) nsyuena B pabore [1].

Ha ocnoBe neitpoceTeBoil ammmpoKcuMalu HEeM3BECTHBIX (DYHKIMN pa3paboTaH
AJICOPUTM TIOUCKa TPUOJIMKEHHOTO PEIIeHNsT SKCTPEMAJILHON 3a/1avun npu pas-
JIMYIHBIX IIeJIeBbIX QyHKIHonatax J(s).

Pa6ora Beinosinena B pamkax roczaganus UM JIBO PAH (Ne 075-01290-23-00)
U TIpH TojyiepKke MuHucTepeTBa HayKu U Bbiciero obpasosanus PD (mpoekt N
075-02-2023-946)

Crmucok aurepaTypbl

1. Amocosa E.B OurumasbHOe yIpaB/ieHHEe TEIEHUEM BSI3KOTO TEILIOIPOBO/IHO-
ro rasa // Cubupckuii »KypHaJl uHycTpuaibHoit Mmaremaruku, 2007, Tom 10,
HOMED 2, c. 5—22.

ITpumenenne metoma I'epimbepra-llamynuca gy o6padoTKn
MaJIOPAKYPCHBIX THJIbOepTOorpamMm

Jlanukos Muxann Muxaitnosua®, 3onoryxuna O.C.**, ApGyzos 9.B.***

*Hosocubupcruli 2ocydapemeenvili mernusieckuti YHuSepcume
*Mremumym menaopusuru um. C.C. Kymamenadse CO PAH
**Mnemumym mamemamury um. C.JI. Coboresa CO PAH, Hosocubupcr, Poccus
mlapikov@list.ru

Metop! onTrIecKoil ToMOorpaduu IMUPOKO MPUMEHSIOTC B IMAIHOCTHKE ra30- 1
IUAPOJAMHAMUIECKUX [IOTOKOB, IIJIa3Mbl, ABJIEHUI TEIIO- 1 MaccooOMeHa u T.71. B pa-
oore [1]-[2] npescrasienst pesynibTaThl HCCIEIOBAHNI MA30BLIX U PEANUPYIOIIUX CPE/]
(mmamén) MerosaMu TUILOEPT-ONTHKN B MPUOJINKEHUN OCEBOW CUMMETPUU O0O'bEK-
Ta BU3yasm3anuu. ['minbepr-npeobpaszoBanue — 9TO MHTErpajbHas Olepalys, Bbl-
HOJTHSIIOINAS TIepepacipe/ie/ieHre SHEPTUNA OITHIECKOr0 CUIHAJA B 3aJaHHOI T10JI0Ce
[POCTPAHCTBEHHBIX YaCTOT 30HAUPYIOIIEro noJist. Pusnyeckn mporece npeobpasosa-
aust [usbbepra B onTuke cBouTCs K usMenenuto Pypoe-crekrpa curnania [3]. Tpu
9TOM MUHUMU3HUPYIOTCS SHEPreTUIeCKUe IIOTePH CUTHAJIA.

B nannoit pabore ObLIM PacCMOTPEHbI BOBMOXKHOCTH BOCCTAHOBJIEHHSI ITPOCTPAH-
CTBEHHOI'O PACIIPE/IEJIeHNsT TOKA3aTe s IIPEJTOMIeHUsT (ha30BbIX 0OBEKTOB 0 Y€ ThIPEX-
pakypcHbIM Tuabbeprorpammanm Merojom [epmibepra-Ilamyuca [4]-[5]. TIposeneno
YUCJIEHHOE MOJIEIMPOBaHIe PEKOHCTPYKIMK IIOKa3aTe sl IPEJIOMIEHN JIJIs PA3J/Ind-
HBIX TECTOBBIX (PyHKIMIL. BBIIOIHEHBI 3KCIIEpUMEHTAILHBIE NCCIIEI0BAHUS MUILOEPT-
JIMArHOCTUKN PEAruPYIOIINX CPeJl Ha YeThIPeXPaKypPCHOM TOMOIPapUIECKOM KOM-
IJIEKCE B BBICOKOCKOPOCTHOM pexknMe cbeMku (710 2000 KajipoB B CeKyH/LY ).

PaboTra nepBbIX AByX aBTOPOB BBIIOJHEHA B PAMKAaX IOCYJAaPCTBEHHOTO 3a/IaHNs
T CO PAH Ne 121031800217-8, TpeTbero aBropa — B paMKax I'OCYJIapCTBEHHOTO
saganusg IM CO PAH Ne FWNF-2022-0009.

Crmicok auTepaTypbl
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1. IO.H. Jlyornuwes, B.A. Apbysos, 3.B. Apbysos, O.C. 3oromyzxuna, B.B. Jly-
rxawos. [loymxpoMaTrndeckas JIMAarHOCTUKA ILJIAMEHU C TUILOEPT-BepudUKaIimeit
BU3yaIM3UpOBaHHON (as3oBoii crpykTyphl // Hayunas susyanmsanus. — 2021.
-~ N 13 (4). - C. 1-8.

2. V.A. Arbuzov, E.V. Arbuzov, Yu.N. Dubnishchev, O.S. Zolotukhina, V.V.
Lukashov, A.V. Tupikin. Hilbert-optic diagnostics of hydrogen-oxygen inverse
diffusion flame // Energies. — 2022. — Vol. 15. — No. 24. — P. 9566.

3. Apbysos B.A., J[yoruwes FO.H. Meroabl ruyibbepT-ONTUKN B U3MEPUTEIHHBIX
rexuosorusix // Hosocubupck: Nza-so HI'TY, 2007. 316 c.

4. Pickalov V. V., Kazantsev D. I. New iterative reconstruction methods for fan-
beam tomography // Inverse Problems in Science and Engineering. 2018. 26,
No. 2. Pp. 773-791.

5. Maltseva S. V., Svetov I. E., Louis A. K. An iterative algorithm for recon-
structing a 2D vector field by its limited-angle ray transform // J. Phys.: Conf.
Ser. 2021. 1715. Pp. 012037.

CeTrovnble alIpoOKCUMaIINN HEKOTOPHIX HEJIMHENHBIX
ypaBHEHUII ¢ JPOOHBIMHU MPOU3BOAHBIMU 10 BpEMEHU
IIepeMEeHHOTr0 TopsaKa

Jlarmma Anekcanap Bacunwesud, fdubapucos P.M.

Ceuenoscrutl ynusepcumem, Unemumym svinuciumenvhotc mamemamury umenu I H.
Mapwyxa PAH, Mocksa, Poccus
avlapine@mail.ru

HOCTpOGHbI 1 uccjaea0BalHbl CETOYHBIC alllIDOKCUMaIIUN KpaeBbIX 3a/1a4 JIJid HeJI-
HEHHBIX ypaBHEHHUI HECKOJILKUX KJIACCOB C JPOOHOI ITPOU3BOJIHON 110 BPEMEHU TIepe-
MEHHOT'O IIOPAIKA, BKJII0UYad YPaBHEHUS C HPOU3BOIHON, HOPAIOK KOTOPOH 3aBUCUT
OT MCXOHO00 pereHnsi. OBOCHOBaHbBI Pa3PEIIUIMOCTh U YCTOMIMBOCTD CETOYHBIX 3a-
Jda4q, IIOJIY9IE€HbI OII€EHKHW TOYHOCTH. HpI/IBe,ZLeHbI PE3YJIbTaThl BBIYUC/IUTE/IbHBIX 9KC-
IEePUMEHTOB.
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O BoccTaHOBJIEHNHN HAYAJIBHOIO yCJIOBUs B 3aaade Koim 1o
W3BECTHON ITPOM3BOIHOMN

Cyxapes FO.1., Tanana B.I1., Mapkos B.A.

FOoteno- Ypaavcerkuti yrusepcumem, (Hayuornarvhuid uccaedosamenvckutl yrusepcumem,),
Yennabunck, Poccusn
smpzr1969Q@mail.ru

Boiia paccMoTpena 3ajiada 0 HAXOXKJIeHUN Hem3BecTHBIX dyukuumit f(z) u g(z)
110 U3BECTHON IIPOU3BOJIHON 10 KOODJIMHATE HA KOHEUYHOM OTpe3Ke B 3ajade Kormu
JUIsi TUIIEPOOIMIECKOTO yPABHEHHUSI:

Qu(x,t)  0*u(x,t) .

€ (0;1),t € (0;1),

o Ox? 9ul1
u(0,t) =0,t € [0;1], w(1,t)=0,t € [0;1], u(_’t)h( ), t € [0;1]
Ju(0,t) -
u(z,0) = f(z),z € [0;1], —5— = g(z),z € [0;1],

rye ussectna dynkiua h(t) € H?[0; 1], u Tpebyercst HailTu HensBecTHBI QyHKIUI
f(z) € Hyl0;1], g(z) € Hg[0;1].

Permenne obparHoit 3a/1a11 KOPPEKTHO U HAXOJUTCS JOCTATOIHO 1pocto: f(x) =
oo oo

> fn sin(rnx), g(z) = > _ by sin(rnx), rae a,,b, — coorsercrBylomue ko3¢ dumm-
n=1 T n=1
eHThI pas3siokenus yukiwu h(t) B pag Oypbe:

Z/T (7?7@25) 2/T (7mt>
an, T ) cos b, T
0 0

riae T — nepuon dyskiun h(t), T < 1.

Dra 3a/a49a UCIOJIb3YeTC I BOCCTAHOBJIEHUS KAPTUHDI 3JIEKTPOMEXaHUIECKIX
KOJIeOAHMH JIVIMHHBIX OJUMEPHBIX MOJIEKY/I OKCUTUPATA, 10 U3MEPEHHOMY 3JICKTPHU-
YECKOMY TOKY.

Crcok aureparypbl

1. Csewnuros A.I., Bozomobos A.H., Kpasuos B.B. Jleknum 1mo mareMarnde-
ckoit pusuke. Cepust: Knmaccuaeckuit yanpepcurerckuit yaebauk M. Mockos-
ckuii Yuauepcurer 2004r. 416c¢.
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HOCT&HOBK&, penieane nm nmccjaeaoBanme HpﬂMOfI 3aJa9M AOJisd

30 Oct BOJIHOBOTO ypaBHEHUSI HA KOHEYHOM BPEMEHHOM ITPOMEXKYTKE
5:00pm
Mapkos Bopuc Anaronbesud, Tanana B.I1., Cyxapes FO.I.
FOorcno-yparveruti 2ocydapemsernot yrnusepcumem (Hayuonaavhoid
uccaedosamenverkuti ynusepcumem,), deasburck, Poccus
smpxr1969Q@mail.ru

Jana 3ajga4a Jlupuxie 1mo Bpemenn KoJiebaHuii JuHeHOTO (bparmMeHTa KOJIION/I-
HOT'O BeIecTBa Ha e JMHIIHOM BPEMEHHOM OTpE3Ke:

Pu(w,t)  0*u(x,t)
8t2 - 2 ’ (O p,l) (07 1)
(

u(0,t) =0, t%x[o; 1], (1 t)=0,t € [0, 1]; (1)
w@,0) = f(z), zel0n], w@T)=g(), =zcl0],
f(O) = f(m) = f(0) = f"(m) = 9(0) = ¢"(0) = ¢"(7) = g(m) = 0,

re dbyukmun f(z) € H°[0;1], g(x) € H°[0;1], T > 0 — BpemenHoil MpOMeKYTOK
u3Mepennii, u(z,t) — OTKJIOHEHHe CTepXKH JIMHEHHOTO (hparMenTa 0T PABHOBECHOI'O
noJsiozkenust. Perennem 3ajaun (1)) Gygem cauraTh Kiaccuyeckoe perieHne, siBJisio-
Ieecs P STOM €JMHCTBEHHBIM U YCTORIUBBIM 0 HAYAJIbHBIM JAHHBIM.

CroKHOCTH 31891 COCTOUT B TOM, YTO €€ pellleHUe IIPU OIIPEJIeTEHHBIX JIJT1-
HaX BPEMEHHOI'O [IPOMEXKYTKa He siBJIsteTCs eJuHCTBeHHbIM [I] mam Moxker BoBce He
cyliecTBoBaTh (MbI BRIOMpaeM cirydaii, cooTBeTCTBYIOMMI Bemauae o = 1/7 B 060~
suavenusix [1]).

Pemenue 3amaun (1)) cymecrByer u siBjisiercst € JMHCTBEHHBIM [IPU JAHHBIX yCJIO-
Busix. [Ipu 9TOM OHa HeIKBUBAJIEHTHA 3ajade Komm 1o BpeMeHH, Tak Kak Jist Cy-
IeCTBOBAHUS KJIACCHYECKOro pelleHust JocTaTodno, utobbl f(x) € H*0;1], h(z) €
H?3[0; 1]. PesymbraTsl 2ke, MPUBEISHHBIE B UCXOMHOI MOCTAHOBKE (OHA IUTHPYETCS B
[1], ssBasirorest coMHUTETLHBIMA.

Crmcok aureparypbl

1. Heanose B.K., Bacun B.B., Tanana B.Il. Teopusi JIMHEIHBIX HEKOPPEKTHBIX
3aja4 u eé npmwioxkenust. // 1978, uzn-so: Hayka, ropox: Mocksa, ctp. : 207
c.
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O06 ompenesienun TeH30pa KOO PUIMMEHTOB aOCOIIOTHOMN
IIPOHUNINIAEMOCTN AHU3O0TPOIIHbIX KOJIJIEKTOPOB IIpU
MCIIOJIb30BAHUN PEe3yJIbTAaTOB MPAMOIO M 0OPaATHOIO

MaTeMaTHn49eCKOIro MoJae/JimpoBaHnuAd 31 Oct
4:25pm
Mapxkos Cepreit Uropesnal?, Urkuna H.B.23
L Unemumym nedmeeasosoti zeonoeuu u 2eopusuru um. A.A. Tpodumyxa CO PAH,
2 Hosocubupcruti 20cydapcmeenioili mernuseckudi YyHueepcumen,
3@UI] UBT CO PAH, Hosocubupck

www.stm91@list.ru

Kosdpdunuent abcoaroTHON MPOHUIIAEMOCTH XapaKTepPU3yeT IIPOIYCKHYIO CITO-
COOHOCTBH CPEJIbI ITpU (PUIBTPAIUHA TOMOTEHHOIO (DJIIon/1a, He B3aUMOICHCTBYIOIIETO
¢ Hell, U OIpeJesseTcs reoMeTprell MopoBoro mpocrpancTsa. Oca0uHbIe TOPOIBI
00J1a/Taf0T BBIPAYKEHHON aHM30TPOINEl CTPYKTYPhI TIOPOBOTO MPOCTPAHCTBA, W UX
abCOJTIOTHAST TTPOHUIIAEMOCTH OIMKMCBHIBACTCA CUMMETPUIHBIM TEH30POM BTOPOT'O PaH-
ra. Unentudukalinsg rpyninbl CAMMETPUN (DUIBTPAIIMOHHBIX CBOWCTB 00PA3I0B I'Op-
HBIX IIOPO/ - OJJHa U3 BazKHbBIX 3a/la41 B FeO(bI/I?)I/I‘{eCKI/IX IIPUJIOZKEHUAX, CBA3aHHBIX C
rmApOJNHaMUIIE€CKUMU BOB,ZLGI'-/'ICTBI/IHMI/I Ha OKOJIOCKBa2KMHHYIO 30HY.

B mannoit pabore paccMaTpuBaeTCd CIydail TPUKJIUHHON CUMMETPUHU, JIJIA KO-
TOPOil HEe M3BECTHBI BCe TPU HAIIPABJIEHUS TJIABHBIX Oceil TeH30pa KO3 DUIMEeHToB
abCOJTIOTHOM TTPOHUIIAEMOCTHU U OIPEJIC/IEHUTO TTOJJIEYKAT IEeCTh €ro KOMIIOHEHT.

[Ipu ucronb3oBaHnn PE3y/IbTATOB HEPA3PYIIAOIINX METOJIOB BU3YAJH3AIINA Ha
6a3e PEeHTreHOBCKO# TOMOrpadu KEPHOB OBLIN MOCTPOEHBI JTUCKPETHBIE T€OMETPH-
YecKue MOJIeSIn 00PA3IioB 0CaI0UHBIX TTOpoJ (ecuanuk ). [IpoBenenbl cepun MpsMbIX
TUJIPOTMHAMUYIECKUX PACYETOB (DJIIOMIOIMOTOKOB B PaMKaxX HHIOTOHOBCKOM PEOJIOTUN
¢ IPUMEHEHHEM BBIIUCIUTE/IbHBIX CXeM HEKOH(OPMHBIX METO/I0OB KOHEUHBIX 9/IEMEH-
TOB.

Jl1st oripejiesieHust KOMIIOHEHT TeH30pa KO3MMUIIMEHTOB abCOTIOTHON TPOHUIIAEe-
MOCTH IIOCTaBJIieHa oOpaTHas KoddduiimenTHas 3a1a4qa. /s e€ perrerus: pa3pabdo-
TaH aJI'OPUTM MHUHHUMHU3AIIUN SHepFeTquCKOﬁ HOPMBI OTKJIOHEHUA CKOPOCTHU (b.HIOI/I-
JIOIIOTOKA, B TOMOT'€HU3UPOBAHHOI CpeJie OT PACCIUTAHHON CKOPOCTH (DJIIONI0ITOTOKA
B IeTePOreHHOl cpejie B IIPEIIOIOKEHUN JTUHEHHON 3aBUCHMOCTH MEKIY PaCX0I0M
KUAKOCTH U TpajaneHToM AapieHus. [IpuBogurcst anaims mnpousBoaHoit Operre 1e-
JIEBOT'O beHKL[I/IOHa.Ha, IIOKa3aHbI JOIIYCTHUMbIEC YPOBHHU 3alllyMJICHUA MOIEJ/IN Ha6.HIO-
JCHUsA 1 Bapualllll HEU3BECTHLIX ITapaMETpPOB.

[Ipu cpaBHEHUN TIOJTYYEHHBIX PE3YJILTATOB PEIIeHUs 00PaTHO! KO3MDDUITNEHTHOM
3a/a491d C ONYOJUKOBAHHBIMU JIAHHBIME (PU3UIECKUX SKCIEPUMEHTOB OOHapyKEHO
pacxoxaenne He 6osee 9%.

Pabora Boimosinena npu nojepxke PH®, [Ipoekt 22-71-10037.
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,ZLI/IHa.MI/I“IeCKaH O6paTHa§I 3aJda4a AJId KOMIIJIEKCHBIX MAaTPHIL

3 Nov Axkodbu

10:10am
Muxaitios Buktop Cepreesud, Muxaitios A.C.

Canxm-Ilemepbypeckoe omdeaerue Mamemamuneckozo uncmumyma umeny B.A.
Cmexnosa PAH, Poccus
ftusm78@gmail.com

Byner paccmorpena obpaTHasi JuHaAMIYECKasl 3a/1a9a JIJI CHCTEMBI C JTUKKPET-
HBIM BpeMEHEM C ITOJTyOeCKOOHEUHON KOMILIeKCHON MaTpuniein Akobu. [Ipeamoxkennbt
JIBa TIOJIX0/Ia K BOCCTAHOBJIEHNIO KOI(DMUIIMEHTOB MATPHUIIBI 110 OOPATHBIM JTIHAMU-
YECKHUM JIaHHBIM, a TaKKe JaH OTBET He BOIIPOC O XapaKTepU3alliy JAHHBIX 00paTHOI
3aJIa4M.

HNccaenoBanue craTuCTUYECKNX MOJXO/I0B K pPENIEHUIO
oOpaTHOIT HEKOPPEKTHOI 3aJa91 PEKOHCTPYKITUN

2 Nov N300pakeHuil B sJIepHOI MeIUITuHE
4:15pm
Hecreposa A.B.

Hrnemumym mamemamuru um. C. JI. Coboaresa CO PAH, Hosocubupck
a.nesterova@gq.nsu.ru

B nacrosimee Bpems pu 06C/IeIOBAHUN TTAIUEHTOB METOJIOM OJTHO(POTOHHOMN SMIUC-
cuonHoit Kommbioreproit tomorpaduu (OPIKT) miis pekoHCTPYKIMN n306parkeHnit
UCIOJIB3YIOTCH CTATUCTHIeCKne MeTo/bl. CTaTuCTHIeCKne ajJrOPUTMbI YIUTHIBAIOT
IIyaCCOHOBCKOE PaCIIpeie/IeHue PErUCTPUPYEMbBIX JIAHHBIX, & TaKKe 3(PPEKThI, CBs-
3aHHBIE C TPOXOXKJIEHIEM MaMMa-M3/IydeHns] B OMOJOIMIeCKNX TKAHAX U Yepe3 KOJI-
JINMATOP U CIUHTULIAIIMOHHBIN JIETEKTOD TaMMa-KaMephl.

B jannoit pabore NpeJiCTABICH CPABHUTE/LHBIH aHAJM3 JBYX CTATHCTUYECKUX
IIOJIXO/I0B K PEeIIeHnio 00paTHO HEeKOppeKTHOH 3aja4un peroHcTpyKimun OPIKT-
n3obpaxkenuii: cranmapraoro aaropurma Ordered Subsets Expectation Maximization
(OSEM) [1] n anropurma, ocnoBanHoro Ha 6aitecopckoM nozaxoze Maximum a Posteriori
(MAP) ¢ 3aanmiemM anpuopHOii TIOTHOCTH BEPOSITHOCTH € MOMOIIBIO (DYHKIIMOHAJIA
surporun (MAP-Entropy) [2]. s usydenus cBoiicTB aaropurMoB ObLIO TPOBE/Ie-
HO KOMITHIOTEPHOE MOJIeIMPOBaHUE, UMUTUPYIOIIee 00CIe0BaHUs TOJIOBHOIO MO3Ta
narureHToB MeToioM OPIKT. KoMmibroTepHbie CUMYJISIIUN BBITOTHSIITUCEH C UCIIOJTh-
soBaHueM 1dpPoBoro haHTOMa MOJOBHOIO Mo3ra veioBeka (danroma XobdmaHna)
B posin "BupTyasbHoro mnamuerTa. CbIpble MPOEKIIMOHHBIE JTaHHbIE TeHEPUPOBAJINCD
C MCIIOJIb30BAHUEM CTATUCTUYeCKOro MeTosa Helimana, umMmutupyst cOop JIaHHBIX Bpa-
HIAoIIeiicss BOKPYT HaIleHTa raMMa-KaMepbl. PEKOHCTPYKITUS OCYIIECTBIIsIaCh T1a-
pasutesibao ajropurmamu OSEM u MAP-Entropy. YemoBus nMuTaiimoHHOTO SKCITE-
puMenTa ObLTH MpuO/NKeHbl K Kanan4deckoil mpaktuke ODPIKT. Konnaecreennas
TOYHOCTH AJITOPUTMOB OIEHUBAJIACH ITyTeM CPaBHEHUS PEKOHCTPYMPOBAHHBIX M300-
pazKeHuil ¢ TOUYHBIM U300parkenreM (GaHTOMa M0 CPETHEKBAIPATHIHON OIMMUOKE U 110
CTATUCTUIECKOMY KPUTEPUIO XU-KBAIPAT.

PesynbraTsr ucciiemoBannit mokasasu, 1ro aaropurm OSEM Beser cebst neycroii-
IMBO B UTEPAIMOHHOM IIPOTIECCE, «ITyMOBasi» KOMIIOHEHTa PEIeHns] U KPaeBble ap-
TedbaKkThl BO3pacTaloT ¢ pocToM umcia ureparuit. Aaropurm MAP-Ent nmossossier
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KOHTPOJIMPOBATDL «IIIYM» M KpaeBble apTedaKThl ¢ TMOMOIIBIO BHIOOPA MOIXOIAIIETO
mapaMeTpa Peryspu3aliim.

Pa6ora Beimonnena npu moauep:kke Maremarudeckoro lerarpa B AkageMropo-
Ke, coryiamienue ¢ MuHUCTEpCTBOM HayKu U Bbiciiero oopasoanusa Poccuiickoit De-
neparun Ne 075-15-2022-281.

Crcok amreparypbl
1. L. A. Shepp and Y. Vardi. Maximum Likelihood Reconstruction for Emission
Tomography // IEEE Transactions on Medical Imaging, vol. 1, no. 2, pp.
113-122, Oct. 1982, doi: 10.1109/TMI.1982.4307558.
2. Skilling J., Bryan R. K. Maximum entropy image reconstruction-general algorithm
// Monthly notices of the royal astronomical society. — 1984. — T. 211. — C.
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OOb6paTHas 3aga4a OJ1d HeJIMHENHOI cucTeMbl ypaBHEHUIA

QJIEKTPOANHAMUNKN 1 Nov
11:10am
Pomanos Biagumup appuioBud

Hrnemumym mamemamuru um. C.JI. Cobonresa CO PAH, Hosocubupcx, Poccus
romanov@math.nsc.ru

Conepxxanne Jokaga coorBercTByet crarbaM [1] u [2].

B pa6ore [1] mist runiepbosimaeckoro ypaBHeHusi BTOPOIO MOPsijiKa ¢ HeJIMHEHBIM
MIOTJIOIIEHNEM M3yUeHa obpaTHas 3aja4a 00 ornpe/ie/ieHn KoapuimenTa npu HeJim-
neiitnoctu. Ilpeamnonaraercss, 9T0 UCKOMBIH KOI(MMUIMEHT 3aBUCUAT OT OJIHOI IIPO-
CTPAHCTBEHHO mepeMeHHOl x. PaccmarpuBaeTcs: porece pacipocTpaHeHus BOJTH
Ha noJsynpsMoit x > 0 ¢ 3aganHoil upu x = 0 IPOU3BOHONM 110 IIepeMeHHOit . B
KadecTBe MHGMOPMAINK 33JaeTCA CJIeJl PelleHns] PIMOil HavaIbHO-KPaeBoOil 3a/1a-
qu Ha KOoHedHOM oTpe3ke ocu r = (. HaiijieHbl yc/ioBusg OJHO3HAYHON paspern-
MOCTH TIpAMOi 3aja4un. g obparTHoil 3a/1a91 yCTaHOB/IEHA TeopeMa O JIOKAJIHLHOM
CYIIECTBOBAHUU PEIIeHUs 3a/[ai U Hail/leHa rjio0ajibHasi OIEHKA YCTONIUBOCTH €€
perenHusi.

B pa6ote [2] uzyuena 3amaua 06 onpeiesennn aByX KodGOUIHEHTOB B HEJTMHEH-
HOM BOJTHOBOM YPaBHEHHUHU, KOTOPOE COACPXKUT KOIMDPHUITUEHT MTOIJIONIEHUS U KO-
durmenT npu HeJMHEHHOCTH. 3ajada 3aKII0YaeTCsd B OIpeIeIeHun ITUX K03 du-
HUEeHTOB Kak (byHKIHUIT IPOCTPAHCTBEHHOH IlepeMenHoit x € R3. Wzyuena npsimasi
3aJ1ada, JIjIst UCXOTHOTO YPABHEHUs C TOUEIHBIM NCTOUYHUKOM. Haiinena orerka ycToii-
qnBocTn €€ perenns. ObpaTHas 3aja4ua cBeleHa K JByM 3agadam. OjHa 3 HOX -
XOPOIIIO M3BECTHAs 3ajada PEHTIeHOBCKO#M ToMorpaduu, japyras - mpodjeMa UHTe-
rpajbHOIl TeOMeTpUM ¢ 3aJlaHHON BecoBoil (yuknueit. g moceaneii mpodaemMbl
HaflJleHa OIeHKa YCTOUMBOCTU €€ PEIeHMs.

Pa6ora [I] Beimonsena npu gacruanoit momepkke Maremarnaeckoro Ilenrpa
B Akajemropojike, corsaiierne ¢ MUHICTEPCTBOM HAayKU W BBICIIETO 0Opa30BaHUSI
Poccuiickoit @eneparim Ne 075-15-2022-281, pabora [2] BbimosiHeHa B paMKax rocy-
napersertoro 3ajanus UM CO PAH (nmpoekr FWNF-2022-0009).

Crmicok auTepaTypbl

35



1. Pomanos B.I. Obpartnas 3ajada Jjisi BOJTHOBOI'O yPABHEHUS C HEJTUHEHHBIM
norsiomenneM // Cubupckuit MaTemaTnaeckuii )Kypaai, 2023, rom 64, Ne 3, c.
635-652.

2. Romanov V.G. An inverse problem for a nonlinear wave equation with damping
// . Eurasian Journal of Mathematical and Computer Applications, 2023, Vol.
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HecTtangapTHble KJj1acChl MHTErPaJbHBIX ypPaBHEHUIA
Boabsreppa I pona: dpopmynbl oOpaleHns, YucjaIeHHbIE
31 Oct METO/bI
12:20pm
Cosnonymra Ceeriana Buraibena
Huemumym cucmem asnepeemuxu um. JI.A. Mesenmovesa CO PAH, Upxymcex, Poccus
solodusha@isem.irk.ru

B paborax aBropa (cm., Hampumep, [1]) paccmorpena 3amada naeHTHbUKAIINT
siiep Bosbreppa fyist MosieimpoBanust OTK/IMKa (1) KBaJPATHIHOTO OTPE3Ka HHTETrPO-
crereHHOro psiya (mosmuOoMa) BosbTeppa B cilydae CKaJsIpPHONO BXOJHOIO CHUTHAJTA
z(t) ¢ MOMOIIBIO TECTOBBIX CUTHAJIOB KyCOYHO-JIMHEHOrO Buja (uMeromux GpoHT
Hapacranus). [lanHas 3agada uIeHTU(MUKAINN TIEPEXOTHBIX XapaKTEPUCTUK BO3-
HUKAET B PAMKaX PEIIeHUs aKTyaJbHOW MPOOJIeMbl aBTOMATHIECKOTO YIIPABJICHUSI
JIMHAMHIYECKIMHI CHCTEMaMI THIIA, «BXOJ — BBIXOI» [2).

B npejicraBieHHOM JIOKJIaJIe TIOX0J] K MOCTPOECHHUIO KBAIPATUIHOIO MOJTHHOMA
Bosbreppa pasBur Ha ciydail, Korja BXOAHON curHas z(t) ecTb BeKTOP-(dyHKIUS
spemenn t € [0, 7], cocrosias u3 aByx KommoueHT x(t) = (x1(t), z2(t)). OcroBHOE
BHUMAaHUE [P 9TOM yJleJieHo TipobJieme uieHTudukanuu sjpa Bobreppa, xapakre-
PHU3UPYIOIIEr0 OJHOBPEMEHHOE U3MEHEHNe KOMIIOHeT BekTopa X (t). Boimesen HOBBIi
KJIaCC JIBYyMEPHBIX IApHBIX ypaBHeHuit Bosbreppa I pojia ¢ mepeMeHHbIMU HUXKHUM U
BEPXHIM ITpeJie/IaMi MHTerpUpoBaHus. [[puMenere TeCTOBbIX CUTHAIOB BBIOPAHHO-
IO THIA CYIECTBEHHO OTIMYAeT JAHHBIN KJIaCC YPABHEHUN OT PACCMOTPEHHBIX paHee
B [3]. B nokiaze obcyxgaercs Takzke creruduka pereHnst HeJIMHEHHBIX CUCTeM UH-
TerpabHbIX ypaBHenuit Bosibreppa I pojia, BosHukaromux B 3aja4e uieHTudhuKamnmn
BXO/[HBIX CUTHAJIOB JIMHAMUYECKOI CHCTEMBI.

Uccrenopanne BoinosHero npu nojep:kke rpadta PH® (mpoekt Ne 22-21-00409,
https:/ /rscf.ru/project /22-21-00409/).

Crmcok aurepaTryphbl
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4(154). C. 83-86.

36



3. Conodywa C.B. Kpajpatuunbie 1 KyOUIHbBIE TTOJIMHOMBI BojibTeppa: uIeHTH-
dbukammsa n npunoxkenne // Becrauk Cankr-IlerepOyprekoro yHuBepcurera.
[Ipuknagnas marematuka. Mndopmaruka. [Ipornecesr ynpasiennsa. 2018. T.
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KoJsstokanimoHHO-BapuaMOHHbIE METO/IbI JIJIs
anddepeHmnaIbHO-AJIreOpandecKnx ypaBHEeHU C
CUHTYJISAPHBIMIA TOYKAMM

CosoBaposa JIro6osb Crenanosna, Byraros M.B.

HUnecmumym dunamury cucmem u meoput ynpasaerus umeny B.M. Mampocosa CO PAH
soleilu@mail.ru, mvbul@icc.ru

Paccmorpum 3a1aqy
At)z' (t) + Bt)z(t) = f(t), z(0) = a, t € [0,1], (1)

rie A(t), B(t) — (nxn)-marpunst, f(t) n x(t) 3a1anHas 1 BICKOMast n-MepHbIE BEKTOD-
dbyukimm, coorsercrBenno. [Ipeanonaraercs, aro smements A(t), B(t) u f(t) mo-
crarouno riajgkue, u detA = 0. Takme 3amaum HasbiBaroTCs auddepeHIIaIbLHO-
anrebpandecknmu ypapaerusgmu (JIAY). IIpeamosaraercs, 9ro MCXOMHBIE JTaHHBIE
coryiacyroTcs ¢ npasoit yacteio. B pabore [I] npusenens! pocrarounbie yejaoBus cy-
IIECTBOBAHMSI PEIeHNsT PACCMATPUBAEMBIX 3a/1a1, & UMEHHO:

1. rankA(t) = k = const vVt € [0, 1];

2. det(ANA(t)+ B(t)) = ag(t) N +a N1+ .+ ag(t), byukuus ao(t) # 0Vt € [0,1],
e A — CKaJFpHBI mapaMeTp.

Eciin B 0TIe/IbHBIX TOYKAX OTPe3Ka MHTErPUPOBAHUs HAPYIIEHO ycaoBue 1 mim 2,
TO WX HA3BIBAIOT CUHTY/ISPHBIMU TOUKaMU st JuddepeHuanibaoil nim aarebpan-
aeckoit wacru JTAY ().

Hucsennbie MeTobl perenus JTAY ¢ CHHTYISAPHBIMU TOYKAMEI [PEJIOKEHbI [2]
1 060CHOBaHBI [3| TOJIBKO Jjisi YACTHBIX CJIYYaeB M, KPOME TOro, TPeOyIoT BechMa
SHAYUTE/LHBIX BLIYUCINTEILHBIX 3aTPAT.

B J10K71a/e IpeIozKeHbl KOJLIOKAIIMOHHO-BAPUAIMOHHBIE AJITOPUTMbI JJIsA PAC-
cMarpuBaembix JAY. Jlanmble moaxoapl ObUIM paHee HPEIJIOKEHbl JJIsd 3a7ad, He
COJIEpZKAIIIX CHHTY/IApHbIe TOuKH|4].

Crmcok aurepaTrypbl
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3. Dick A., Koch O., Marz R., Weinmuller E. Convergence of collocation schemes
for boundary value problems in nonlinear index 1 DAEs with a singular point
// Math. Comp., 82, 2013, pp. 893-918.

4. Bulatov M. V., Solovarova L.S. Collocation-variation difference schemes for dif-
ferential-algebraic equations // Mathematical Methods in the Applied Sciences,
2018, Vol. 41, Ne18, pp. 9048-9056.

YmncneHHoe penieHne oOpaTHBIX 3aJiad JU3aiiHA yCTPOICTB
MaCKUPOBKH 1y 3D mMoaesinm MarHMTOCTATUKM

CrmmBax FOyms DmayaproBaa

HUnemumym npuraadrott mamemamuxu JIBO PAH, Baadusocmox,
aavresocmounwiti hedeparvuniil yrusepcumem, Baadusocmork
uliyaspivak@gmail. com

B macrogiieit pabore pernaioTcs oOpaTHBbIE 3aJaqu JIJIsi TPEXMEPHON MOJe/n
MarHUTOCTATUKU, BOSHUKAOIINE TIPU IPOEKTUPOBAHUN OCECUMMETPUIHBIX CJIOUCTHIX
CHeIrAIbHBIX (PYHKIIMOHAIBHBIX YCTPOMCTB, ¢ TOMOIIBIO ONTHMU3AIINOHHOTO METO-
Jla B TPEIOJIOKEHNH, YTO MCXOAHAs 000I0YKA COCTOUT M3 KOHEYHOI'O YHCJIa OJIU-
HAKOBOI MIUPUHDBI C(hEPUIECKUX CJIOEB, 3AMOJHEHHBIX OJHOPOIHBIMEI H30TPOITHBIMUI
JInOO AHUBOTPOIHBIMU cpejaMu. B 4acTHOCTH NPOEKTUPYIOTCS yCTPOUCTBA SKPAHU-
poOBaHUsl U MACKHPOBKU MaTE€PUATHHBIX T€JT OTHOCUTEJHLHO MATHUTOCTATHIECKOTO
oJIsT. YKa3aHHbIE 38/1a91 CBOJISITCS K PEIIEHNIO COOTBETCTBYIOITUX KOHETHOMEPHBIX
9KCTPEMAJIHHBIX 33/1a1, POJIb YIIPABJIEHNI B KOTOPBIX UI'PAIOT MaTepuaJIbHbIE Iapa-
MeTPbl — MarHUTHBIE TTPOHUIIAEMOCTH KaXKJI0T'0 JIEMEHTAPHOIO CJIOS, BXOJAIIETO B
poekTupyeMoe ycrpoiicTBo. Haxoxienue ykazaHHBIX [apaMeTpOB CJIOUCTON H30-
TPOITHOM JITOO aHU30TPOITHON CPEJIbI BBITIOTHSIETCS, UCXO/Isl U3 BBITOJTHEHMS ODIINX
ycsoBuit mackuposku [1]. s moncka yKasaHHBIX HapaMeTpOB B MPEIBIAYIINX Pa-
Gorax [2, [B] 661 paspaboran 3¢hdeKTUBHBIN YUCIEHHBI AJTOPUTM, OCHOBAHHBII
Ha MeToJie IVI0DAJIbHOI onTuMu3anum — Metojie pos dactuil. Kak u B 2D ciydae,
B 3D ciyuae m30TpONHBIX 000JI0YEK TOJIyUeHHbIE ONTHUMAJILHBIE perieHus 00/1a/1a-
0T CBOWCTBOM PEJICTHOCTU, COTJIACHO KOTOPOMY JIJIst JIIOOOTO YUC/IA CJIOEB KaXKiast
KOMIIOHEHTa OIITHUMAJILHOTO pereHnst (KpoMe MOC/IeHell KOMIIOHEHThI JIJIs 3a/1axi
MaCKUPOBKH) IPUHAMAET OJHO U3 JIBYX 3HAUEHUIT, SIBJISTFOIIUXCST "PAHUIIAMI MHOZKe-
CTBa yIpPaBJeHUI. DTO MO3BOJILAET CIEIATh BaXKHBIN BBIBOJ, O TOM, UTO HUCIOJIb30Ba~
HUE TIPEJIJIOKEHHOI0 aJITOPUTMa JIJIs PElIeHUs PAcCMAaTPUBaeMbIX OOPATHBIX 3a/1a4
[I03BOJISIET IPOEKTUPOBATH CIIEIUAIBLHBIE YCTPOHCTBa B BUJIE MHOTOCJIONHBIX cepu-
qecKux 000J109eK, 00/1a/1afole HauBbICIel 3(hPEKTUBHOCTHIO B PACCMATPUBAEMOM
KJIACCe YCTPOMCTB U OTHOBPEMEHHO IIPOCTOTON TEXHUIECKON pean3allin.

Uccnenoanne Boimosineno npu nojyiep:kke PH® npoekt N 22-21-00271.

Criucok aurepaTypbl
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2. Alekseev G.V., Tereshko D.A. Particle swarm optimization-based algorithms
for solving inverse problems of designing thermal cloaking and shielding devices
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HOl MACKUPOBKY Ha OCHOBE ONTUMU3AIIMOHHOrO MeTojia // Jludd. ypasHenus,
2020, T. 56(9), C. 1252-1262.

Pemnerue npssMbIX 1 0OpaTHBIX KPaeBbIX 3aJ1a4 AJIs
KYCOYHO-OJHOPOIHOMI cpeabl HA (PU3NIECKNI
MH(MOPMUPOBAHHBIX CETAX PaJUaJbHBIX 0a3WMCHBIX (PYyHKITHA
lopbauenko B.U., Crenbkun JImurpuit AmekcanapoBud

Iensencruti 2ocydapemsenmnul yrusepcumem, Ilensa, Poccus
stynukin@mail.Tu

3 Nov
2:00pm

Mpmuorwue KpaeBble 3a/1a91 PACCMATPUBAIOTCS B TIOCTAHOBKE JIJIs KYCOYHO-0/THOPOJIHBIX

CpeJi: 3ajlaun MOJIeIupoBaHust HeTAHBIX MecTOpOKieHuil [1], reronpoBogHoCcTH
[2], MmosteupoBanus oazeMubix Boj [3]. B Takux 3a1auax cBoicTBA CPEJIbI SABJISTIOTCS
MOCTOSTHHBIMU B HEKOTOPBIX 00JIACTSX, a HA I'PAHUIAX CPEJ BBIIOJHAIOTCI YCIOBUS
COIIPSIZKEHN, KaK ITPABUJIO, YCJIOBUS UJICATLHOIO CONPKEHUs: PABEHCTBO PEIICHUT
U TIOTOKOB Ha IpaHulle pasjesa cpejl. PABEHCTBO MMOTOKOB O3HAYAECT PA3PBIB ITPOMU3-
BOJIHOM pellleHns Ha T'PaHuIle pasjena cpes. s perenus Takux 3a/1a4 mpe/iiaraet-
Csl UCTIOJIB30BATh CeTU pauaibubix 6asucHbix yukimii (CPBD), o6yuaemble ajar-
TupoBaHHbIM 11 00yuenus CPB® anropurmom Jlesenbepra Mapksapara. CPE®
pean3yIoT 0eCCeTOYHBIN METO/I pelleHns, KOTOPBIN He IMO3BOJISIET Peain30BaTh Pas3-
PBLIB IIPOM3BO/IHON peIieHns Ha TPaHuIax pasjena cpel. Kpome Toro, pajguaibibie
OazucHble (PYHKIUU ¢ HEOTPAHUYEHHO 00J1aCThIO OIPeIe/IeHUs BIUSIOT Ha PelleHne
BO Beex 0bJ1acTsx cpelibl. B [4] aBropamu mpejioxkeH 1moxo/1, B KOTOPOM Ha OTJIeJIb-
Hbix CPB® pemarorcs 3amadum s obgacteil ¢ pa3HbIMUA CBOWCTBAMU, & YCJIOBUs
COIIPSIPKEHUsT YIUTBIBAIOTCA B (DYHKIUKU 10Tepb. OOpaTHble KpaeBble 3aJiadu st
KYCOYHO-OJTHOPO/THBIX CPeJT B OECCETOYHO TTOCTAaHOBKE paHee He pemajnch. s pe-
IeHnss oOpaTHON 3a/a4un B OECCEeTOUHOM IOCTAHOBKE IIPEJIIIOJIOKNAM, ITO CBOMCTBA
cpeJibl TPUOJINKEHHO OIUCHIBAIOTCA HEIpephIBHON uddepennupyemoit pyHKITHE,
armporcumupyemoit CPB®. Pemenne npsimoit 3a/1a4qu, B KOTOPOil CBOWCTBa, CpPeIbl
AIIIPOKCUMUPYIOTCs ceThio, HaxomguTcss Bropoit CPB®. Pemenne 3amaan cBoguTcst
K II00YEPEIHON HACTPOMKE IMapaMeTPOB JIByX YKAa3aHHBIX CEeTEll C MCIOJb30BaHUEM
dYHKIMN TIOTEPh, BKJIIOYAIONICH CyMMYy KBaJIpaTOB HEBA30K pEIIeHUA B MPOOHBIX
TOYKAX BHYTPU M Ha IpaHUIlE OOJIACTU PEIIeHHs, a TaK:Ke B TOYKaX C U3BECTHBIM
pernterneM. B KavgecTBe peryisgpu3aTopa UCIoIb30BaH METO 1 NTEPAITMOHHON peryJis-
pusaruu (yesiosue Mopososa). Perienne MojieibHOIT 381241 110KA3a710 BO3MOXKHOCTh
NPUOJINZKEHHOTO OIPEJIC/ICHUS TTOJIOKEHNsT TPAHUIILI pa3jesa Cpejl U JOCTATOTHO
TOYHOI'O BOCCTAHOBJICHUS 3HAYEHUN (DYHKIUU CPEJIbl B PA3HBIX 00JIACTAX.
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[IycTh TerioBoil Iporece ONMUChIBAETC CUCTEMOTT

Ou(w,t) _ 0u(z,t)

e 52 O<ax<l, 0<t<ty, (1)
u(z,0) =0, 0<z<1, (2)
w(0,8) =0, 0<t<t,g, (3)
u(1,t) =q(t), 0<t<ty, (4)
rie
q(t) € C?[0,t0], q(0) =¢'(0) = ¢'(to) = ¢"(to) = 0. (5)

[Ipeamonoxum, uaro B cucreme AS001-AS004 dbyukiws ¢ (t) HensBecTHA, a BMe-
cro Hee janbl jiBe dyukuuu f(x) u g1(t) Takue, 4To

f(z) =u(z,ty), 0<z<1, (6)
g(t) = auéi’t), 0<t<t. (7)

[Ipeanonarast, aro cymecrsyer dbyuknus ¢(t), yaosaersopsiorniast yeiaouio AS005,
pu mojicraHoBke KoTopoit B cucremy AS001-AS004, mosmydennoe pemenue u(z, t)
ynosyierBopsieT paBenctBam AS034 u AS035. Tpebyercst f0Ka3aTh €IMHCTBEHHOCTH
byuxim g(t).

Jls mokazare bCcTBa €IMHCTBEHHOCTH PelleHrs 0OpaTHONW IPpaHUIHON 3a/1a91
TEIIONPOBOIHOCTH Ha KOHETHOM BPEMEHHOM IIPOMEXKYTKE UCIIOIH30BAHO PACIIAPEe-
HIE UCXOJIHOM 3a/1a1u1 Ha O€CKOHEUHBII BpeMeHHO mmpoMexKyTok. [lociie 1ero, K HO-
BOIT 3aja1e puMeHeHo mpeodopasopanne Oypbe 110 Bpemenu. Vcmoab3yst 310 mpeod-
pa3oBaHUe NCKOMas 3a/1a4a CBeJIeHa K cUcTeMe OOBIKHOBEHHBIX /(P depeHITnaTbHBIX
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ypaBHEHUI, KOTOpas pellieHa B sBHOM BujIe. JlokazaHa TeopeMa eJIMHCTBEHHOCTH JIJIsT
obpatHoit rpanndHOil 3a1a4uu B Pypbe obpazax.

BoccranoBieHne ClIeKTPOB HENTPOHOB MO MOKA3aHUAM
MHOTOIIIapOBOT0 cieKTpoMeTpa BoHHEpa MeTo 0M
pa3Jio2keHud clreKTpa 1o nojmHomaMm Jlexkanapa c

npuMeHeHuem peryiasgpusanuun TuxoHoBa

YuxoB Koncrantun Asnekceesud, Ymxkos A.B.
Habopamopus paduayuornoti buosozuu, O6sedurénroili UHCMUMYM AOEPHHLT

uccaedosanuti, yorna, Poccus
kchizhov@jinr.Tu

Jlyiss BoccTaHOBJIEHUS CIIEKTpa HEWTPOHOB B IMIMPOKOM JHAIA30HE SHEPrUil OT
107% 10 10? MaB 1o nokazanusiM MHOTOIIAPOBOTrO clieKTpoMeTpa Bonnepa Heobxo1u-
MO peruTh nurerpaibuoe ypasuenue Operossma 1-ro posa. B padore mipeicrasien
METO/I, PeIeHnsl JJAHHOTO yPABHEHMsI, OCHOBAHHBIN HA PA3JIOYKEHUH CIIEKTPa HEHTPO-
HOB TI0 CMEIIEHHBIM MMOJTMHOMAaM JIexkaHipa ¢ mpuMeHeHreM pery isipu3ain 1 nxo-
HOBa. B KadecTBe nmpuMepa aHaJM3UPYeTCs 3a/1a9a BOCCTAHOBJIEHUS CIIEKTPOB HEli-
TpoHOB st "Markoro"u "xécrroro"omopubix noseit Ha dazorpone OUAN. Tpes-
JIOZKEHHBIII MeTOJI, aKTyaJIeH Jjis 1eseil obecrieuenust paualnoHHOl O0e3011acHOCTI
[ePCOHAJIA 38 3AIMUTHBIMU KPAHAMU HA YCKOPUTEISIX U PEaKTOPaX.

MaremaTrndeckoe MoJAeJIMPOBaHNE U 00paboTKa JaHHBIX
HabJII0JIeHNT TIJIAHKTOHHOTO coo0IecTBa o3epa bBaiikaJr

[MTanaperko Biagncias Cepreesud, Ilummenun M. A.
POAI-BHUUD D, Hncmumym mamemamury um. C.JI. Coboaresa CO PAH,

Hosocubupc, Poccusn
shaparenko.vladislav@mail.Tu

Jannas pabora IOCBAIIEHA NCCIIEIOBAHUIO BDEMEHHBIX PAJIOB JIOJINOJIETHIX Ha-
OJII0/IeHnil 3a IUIOTHOCTBIO IJIAHKTOHHOIO coobuiecta o3epa Baiikas. Ilesbio pa-
OOTBI ABJISETCA IIPOrHO3MPOBaHUE 00beMa INIAHKTOHHOIO COO0INecTBa B Oy IyIneM
C MOMOITBIO 0OPAOOTKM JAHHBIX BPEMEHHBIX PAJTOB Ha OCHOBE IKCIIOHEHIHAJIBLHO-
ro crazkupanus u mMojean ARMA (u ee 6Gosee mponsunyThie Bepeun, ARIMA u
SARIMAX), a Takske TEXHOJIOIHI MAaIIMHHOIO 00ydcHus. BblgBIcHne B3amMOCBs-
3 M€XK/ly Pa3HBIMU BHJIAMU IJIAHKTOHA ¥ IOCTPOEHUE MUINEBBIX B3AUMOOTHOIIEHHI
MKy PasHBbIMHU BHAMU IJIAHKTOHHOIO coobiecTBa 03. Baiikair. Kpome Toro, nc-
cJIeIOBaHIe BPEMEHHBIX PsI/IOB Ha OCHOBE TEOPHUHU Xa0Ca U U3y YeHIe MaTeMaTHIeCKON
MOJIEJIN TIeJTarmYecKOro coo0INecTBa IKOCHCTEeMBI o3epa Baiikait.

B pesyibpraTe npoBeIeHHOIO HCCJIEIOBAHUS CIPOIHO3UPOBAH OOBEM IIAHKTOH-
HOTo cooOriecTBa Ha 24 u 53 HeJesn BIEpeJ] JIs JIBYX PacCMaTPUBAEMBIX BHJIOB
IUTAHKTOHA ¥ BBIABJIEHA MOJIENb, JAIOIAst MUHIMAJIbHYIO OIIHOKY IIPH IIPOIHO3H-
POBAHUM /IS KazK/JI0I'0 PAcCCMaTPUBAEMOI0 BU/IA [IJIAHKTOHA. BBLIN BBISBJICHBI KOD-
PEJIANNOHHBIE OTHOIIEHNST MEXK/Iy Pa3HBIMU BHJIAME IUIAHKTOHA W ITOCTPOCHDI IIH-
IIeBbIe B3AaNMOOTHOIIEHNS MeKy PAa3HBIMU BIJIAMU IIJIAHKTOHHOI'O COOOIIECTBA 03.
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Baiikasa. [IpoBejieHo uccieoBanmne BpeMEHHBIX PSIJIOB IJIAHKTOHHOTO COOOIECTBA
HA OCHOBE TEOPHWH Xa0Ca W PaCCMOTPEHa MaTeMaTHIeCKas MOJIENb IeIarmIecKoro
COODITECTBa YKOCUCTEMBI 03epa baiikaJr.

Bosbmasg 9acTh MOMyYeHHBIX PE3yIbTATOB BIIOJHE YKJIAIBIBAETCSI B KJIACCHUe-
CKHe TIpeJICTaB/IeHrs 00 OpraHU3alliy dKOCUCTEeMbI Iejaruain Baiikamsa. MoxkHO
CYUTATH, YTO UCIOJIB30BAHHBII METOJ UCCIEI0BAHUS BIIOJIHE PAaOOTOCIIOCOOEH U MO-
2KET HE TOJIbKO IIOATBEP2KAATh y2Ke CYHICCTBYIOIIUEC IIPCACTaBJICHNA, HO U BbIABJIATD
HOBBIE, paHee He oTMedaeMble (paKThI.
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