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Differentiation-invariant subspaces of (2-ultradifferentiable functions
for which weak spectral synthesis fails

Natalia Abuzyarova (Institute of Mathematics with Computing Centre of RAS, Ufa)

We consider a spectral synthesis problem for differentiation-invariant subspaces in a general
space Eq(a;b) of Q-ultradifferentiable functions, where (a;b) C R and © = {w, } is a sequence of
nonquasianalytic weights subjected some standard restrictions of Q2-ultradifferentiable functions
theory. Do there exist differentiation-invariant subspaces W C Eq(a; b) for which weak spectral
synthesis fails? Alexandru Aleman, Anton Baranov and Yurii Belov constructed the first
example of differentiation-invariant subspace in C*°(a;b) which does not admit weak spectral
synthesis (2015). We answer the above question using a dual scheme. Namely, we consider
a topological module P = F (& (a;b)), where F denotes the Fourier-Laplace transform, and
find unlocalisable primary submodules J C P. Then, the differentiation-invariant subspaces in
Ea(a;b) which dual submodules are J do not admit the weak spectral synthesis.
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On embedding theorems for function spaces with mixed logarithmic
smoothness

Gabdolla Akishev (Kazakhstan Branch of Lomonosov Moscow State University, Astana)

The talk discusses the Lorentz space L, (T™), 2r periodic functions of many variables and
SEV’SB, SE:SB — spaces with mixed logarithmic smoothness, equivalent norms of spaces with
mixed logarithmic smoothness, necessary and sufficient conditions for the embedding of spaces
S’E”SB, Sg:gB into each other.
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Stability of min- and max-approximation

Alexey Alimov (Lomonosov Moscow State University)

Approximative compactness type properties in min- and max-approximation are studied.
Problems of this kind lead in a natural way to “special points” of approximation theory,
viz., the spaces characterized in terms of approximative compactness for various problems
of approximation. On this way, there appear CLUR-spaces, Day—Oshman spaces, Anderson—
Megginson spaces, and CMLUR- and AT-spaces.
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Residue techniques in the study of Euler—Mellin integrals

Irina Antipova (Siberian Federal University, Krasnoyarsk)

The main objects of the theory of multidimensional residues are integrals of rational n-forms
over n-dimensional cycles lying in the complement of a polar hypersurface in affine, projective,
and toric spaces. Developing ideas of F. Griffiths, V. Batyrev proved (1993) that all periods
are A-hypergeometric functions in the sense of I. Gelfand, M. Kapranov and A. Zelevinsky
(1990) if the differential form is considered by varying all parameters. The Batyrev class can
be significantly expanded by moving from integer parameters to complex ones, and instead of
compact homology in integration, we can consider cycles with closed (unbounded) supports.
Such a generalization can be achieved by considering Mellin transforms in the class of branching
integrals (Euler—Mellin integrals). In the last decade, particular interest has arisen in the study
of such integrals in connection with the study of Feynman integrals in quantum field theory
and string amplitudes in superstring theory. In Bayesian statistics, such integrals appear as
marginal likelihood integrals.

The convergence of the Euler-Mellin integral is ensured by the property of quasi-ellipticity
of the integrand denominator, first introduced by T. Ermolaeva and A. Tsikh (1996). In the
talk we are going to discuss representations of the Euler—Mellin integrals associated with facets
of the Newton polytope of the denominator, and their treatments in the context of the theory
of Feynman integrals.
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On integrability of majorants of Fourier sums
Nikolai Antonov ( N.N. Krasovskii Institute of Mathematics and Mechanics, Ekaterinburg)

Let ¢: [0,+00) — [0,400) be a nondecreasing function, w be an arbitrary modulus of
continuity. Denote by (L) the set of all 27-periodic Lebesgue measurable functions f such
that o(|f]) is summable on [0,27), and by HY the set of all f € L whose L'-modulus of
continuity w(f,d); satisfies the condition w(f,d); = O(w(0)).

Suppose that f € L(T), denote by S,,(f, z) the nth partial sum of the trigonometric Fourier
series (nth Fourier sum) of f, and by

M(f,z) = sup[Sn(f, z)|

n>1

the majorant of the Fourier sums of f. We consider the problems of conditions for the almost
everywhere convergence of the Fourier series and the integrability of the majorant of the Fourier
sums of f in terms of the belonging of this function to classes p(L) and Hy. We propose to
discuss multidimensional analogs of these problems for the case of rectangular partial sums of
multiple trigonometric Fourier series.
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Normal random matrices and recurrence relations for multiple
orthogonal polynomials

Alexander Aptekarev (Keldysh Institute of Applied Mathematics of RAS)

Our main attention will be devoted to the normal matrices ensembles, which have many
interesting applications (Laplacian growth, Diffusion limited aggregation). An important feature
of the orthogonal polynomials ensembles of random matrices is that the joint probability density
of their eigenvalues is represented by means of the determinants composed by Christoffel-
Darboux (CD) kernels of orthogonal polynomials or their generalizations. For the normal
matrices ensembles the corresponded CD kernel is taken for polynomials orthogonal with respect
to an area measure. We show that for some special cases of the normal random matrices (related
with discrete Painlevé equation) these polynomials are the multiple orthogonal polynomials.
This fact makes their asymptotical analysis much easier.
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Random unconditional convergence of Rademacher chaos in L., and
its applications to graph theory

Sergei Astashkin (Samara National Research University),
Konstantin Lykov (Institute of Mathematics of the National Academy of Sciences of
Belarus)

According a recent result due to the authors of this talk, both multiple Rademacher system
and Rademacher chaos possess the property of random unconditional convergence in L.
This fact combined with some novel connections between L..-norms of linear combinations
of elements of these systems and some special norms of matrices of their coefficients allows us
to establish sharp two-sided estimates for the discrepancy of weighted graphs and hypergraphs.
Some of these results extend the classical theorems proved by Erdoés and Spencer for the
unweighted case.
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On distributed optimization problems under similarity: optimal
algorithms and fast extensions

Aleksandr Beznosikov (Moscow Institute of Physics and Technology),
Alexander Gasnikov (Innopolis University and Steklov Mathematical Institute, Moscow)

In this talk, we consider distributed methods for solving optimization problems. In the
distributed formulation, the target function is divided into parts, and each of these parts can
be accessed only by a local agent/worker. We deal with the case where the local functions
are “similar” to each other in some sense. Due to the “similarity” it is possible to achieve a
significant acceleration of the theoretical guarantees of convergence of methods in terms of
estimates on communication complexity. Besides the issue of convergence of algorithms and
obtaining upper bounds, we touch upon lower complexity bounds and verify the optimality of
the proposed methods. In the remaining time, we try to discuss the question of how we can
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“break through” the lower estimates and construct an even faster method, in particular, we
additionally introduce the possibility of compressing the transmitted information, modify the
proposed algorithms and obtain upper and lower bounds in a new formulation.
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Random sampling discretization of integral norms in
finite-dimensional spaces

Feng Dai (University of Alberta, Edmonton, Canada)

In this talk, I will present recent advancements in the Marcinkiewicz discretization problem
using random sampling in finite-dimensional spaces. The goal is to establish two-sided estimates
for the integral norm of functions in the space via a finite sum of function values evaluated at
randomly selected points that are independent of the individual functions in the space. The
main challenge is to determine the “nearly” optimal number of random points required for the
Marcinkiewicz discretization inequalities to hold with high probability.
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Coefficientwise total positivity of some matrices defined by linear
recurrences

Aleksandr Dyachenko (Keldysh Institute of Applied Mathematics of RAS, Moscow)

A matrix of polynomials is called coefficientwise totally positive (CTP) if all its minors
are polynomials with positive coefficients. We verify this property for a few families of infinite
lower-triangular matrices. During the talk we will, in particular, touch upon CTP triangular
matrices stemming from orthogonal and multiple orthogonal polynomials.

It is also intriguing to consider triangles generated by other types of recurrence relations.
Almost 30 years ago Brenti conjectured that the Eulerian triangle (the lower-triangular matrix
of Eulerian numbers, A008292 in OEIS) is totally positive. The Eulerian numbers appear in
polylogarithms of negative integer orders and count the number of permutations of 1,2,....n+1
with £ excedances. We introduce a more general family of matrices that experimentally appear
to be CTP. Then we prove that its special subfamily including the reversed Stirling subset
triangle (A008278) is indeed CTP. This result is new and required a more delicate approach,
than total positivity in the non-reversed case (cf. A008277 in OEIS).
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Approximation by simplest fractions and simplest bianalytic sums

Konstantin Fedorovskiy (Lomonosov Moscow State University and Saint Petersburg State
University)

We will discuss the question on approximation by simplest fractions (i.e., sums of Cauchy
kernels with unit coefficients) and by simplest bianalytic sums (i.e., sums of fundamental
solutions to the Bitsadze equation with unit coefficients). We will start with Chui’s conjecture
and its version for weighted (Hilbert) Bergman spaces. For a wide class of weights, it will be
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shown that for every N, the simplest fractions with N poles on the unit circle have minimal
norm if and only if the poles are equidistributed on the circle. Next, we describe the closure
of the simplest fractions in weighted Bergman spaces under consideration. These results were
obtained at 2021 in the joint work by the speaker with E. Abakumov (Univ. Gustave Eiffel,
Paris, France) and A. Borichev (AixsDH*Marseille University, France). Finally, we discuss the
problem on approximation of functions by simplest bianalytic fractions,and several new effects
and phenomena that appeared in this connection. This part is based on the joint work in
progress by the speaker with P. Borodin (Lomonosov Moscow State University).
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The method for solving the Delsarte problem for designs on
homogeneous spaces

Dmitry Gorbachev (Tula State University)

We study the problem of finding lower bounds for the cardinality of weighted designs on
compact rank-1 spaces. To solve this problem, P. Delsarte, J. Goethals, and J. Seidel introduced
what is known as the linear programming bound, based on a two-point distribution of the
design. This bound is based on solving an extremal problem known as the Delsarte problem
for Jacobi-Fourier series. Earlier, V.V. Arestov, A.G. Babenko, and their students proposed
a solution scheme for a similar problem in the case of spherical codes, based on the primal-
dual problem. We adapt this scheme to the case of designs. The scheme is based on convex
analysis and consists of several steps, including: formulating the dual problem for the Stieltjes
measure, proving the existence of an extremal function and measure, deriving duality relations,
characterizing extremal functions and measures based on these relations, reducing the problem
to a polynomial system of equations in specific cases, proving the existence of an analytical
solution to the system through its certification or by using a special Grébner basis, and applying
the uniform Stieltjes-Bernstein estimate. The described method has been used to solve several
new Delsarte problems. These results are useful in the problem of integral norm discretization
when estimating the number of nodes in discrete norms.

>k 3k 3k sk ok skosk >k sk sk sk sk skok sk sk sk sk skoskosk sk sk sk sk skoskoskosk sk sk sk skoskoskok sk sk skoskoskoskok sk sk sk sk skoskoskok sk sk sk skoskoskok sk sk sk skoskokok sk skoskoskoskokokok kokk

Hyperbolic Fourier series and the Klein—Gordon equation

Haakan Hedenmalm (Royal Institute of Technology (KTH), Stockholm, and Saint
Petersburg State University)

The Klein—Gordon equation in 141 dimensions is one of the truly basic second order PDEs
with constant coefficients. It models the time evolution of a one-dimensional relativistic boson
with spin 0. Since it is relativisitic, the temporal relation between points is felt, and a given pair
of points is either time-like or space-like. If the pair of points is space-like, we cannot say that
one or the other event happens before or after the other. If we study a space-like cone, and place
equidistributed points on the edges, do we get a uniqueness set for Klein—Gordon solutions?
The answer turns out to depend on the density of points, and the shape of the solution.

As a consequence, we are led to study hyperbolic Fourier series, a topic which is natural but
is a recent discovery only. The first installment is a paper with A. Montes-Rodriguez (Annals
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of Mathematics, 2011). The second only exists as a 2024 preprint, but it builds on insights in
the work of Radchenko and Viazovska (2019).
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Maximal operators on spaces BMO and BLO

Grigor Karagulyan (Yerevan State University and Institute of Mathematics of National
Academy of Sciences of RA)

We consider maximal kernel-operators on measure spaces (X, u) equipped with a ball-
basis. We prove that under certain asymptotic condition on the kernels those operators maps
boundedly BMO(X) into BLO(X), generalizing the well-known results of Bennett-DeVore-
Sharpley and Bennett for the Hardy—Littlewood maximal function. As a particular case of such
an operator one can consider the maximal function

Y 0

M f(x —f}ig—d/ |f(t |90<

and its non-tangential version, where ¢(x) > 0 is a bounded, integrable spherical function on
R, decreasing with respect to |z|. We prove that M, is bounded from BMO(R?) to BLO(R?)
if and only if

/]Rd o(x)log(2 + |z|)dx < .

Our main result is an inequality, providing an estimation of certain local oscillation of the
maximal function M(f) by a local sharp function of f.
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Uniqueness theorems for holomorphic functions in the unit disk and
completeness of various systems of functions

Bulat Khabibullin (Institute of Mathematics with Computing Centre of RAS, Ufa)

We present new uniqueness theorems for holomorphic functions in the unit disk with given
subharmonic majorants for the logarithms of the modules of these holomorphic functions. The
results are formulated in terms of zero distributions of these holomorphic functions and Riesz
mass distributions of these subharmonic majorants. They take into account the distributions
of zeros and masses both by radius and by argument. We also present applications of these
uniqueness theorems to questions of completeness of various systems of holomorphic functions
in weight spaces of holomorphic functions. The research was supported by a grant from the
Russian Science Foundation No. 24-21-00002.
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On reverse Markov—Nikol’skii inequalities for polynomials with zeros
on a segment

Mikhail Komarov (Vladimir State University)

Let II,, be the class of algebraic polynomials P of degree n, all of whose zeros lie on the
segment [—1,1]. In 1995, S.P. Zhou has proved the following Turdn type reverse Markov—
Nikol’skii inequality: || P'||z, (1,1 > c(\/ﬁ)lfl/i’“/q | Pllzyi=1,1), P € I, where 0 < p < ¢ < o0,
1—1/p+1/q >0 (¢ > 01is a constant independent of P and n). We show that Zhou’s estimate
remains true in the case p = oo, ¢ > 1. Some of related Turdn type inequalities are also
discussed.
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Constructive recovery of values of an algebraic function via
Hermite—Padé polynomials

Aleksandr Komlov (Steklov Mathematical Institute of RAS, Moscow)

Let f be an algebraic function of degree m+1 and f,, be its holomorphic germ at the point
0o. Hermite-Padé polynomials of type I for the tuple [1, foo, f2, ..., f7] of order n at co are
m + 1 polynomials @, ;, 7 = 0,...,m, such that deg @, ; < n and

Qno(2) + Qna(2)foo(2) + Qua(2)f2(2) + - + Quan(2) 2 (2) = O(z7™HY)

as z — 00.

In 1984 J. Nuttall (not in general case and not with full proofs) and in 2017 E. Chirka,
R. Palvelev, S. Suetin and A. Komlov (in general case and with full proofs) showed that
Qnm—1/Qnm asymptotically recover the sum of the values of f on first m sheets of Nuttall
partition of the Riemann surface of f. So, this ratio recovers sum of m values of (m + 1)-valued
function f.

In 2021 the polynomial Hermite-Padé m-system was introduced. With the help of this
system we show that for generic function f the ratio of some minors of size m + 1 — k of the
(m+1) x (m+ 1) matrix consisting of Hermite-Padé polynomials of order n,n —1,...,n —m
asymptotically recover the sum of the values of f on first k£ sheets of Nuttall partition of the
Riemann surface of f for each £ = 1,...,m. Hence we constructivelly recover m values of
(m + 1)-valued algebraic function f.
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Density of homogeneous polynomials
Andrias Kroé (Alfréd Rényi Institute of Mathematics, Budapest)

In this talk we will consider the following central problem on the uniform approximation by
homogeneous polynomials:

For which 0-symmetric star like domains K C RY and which f € C(OK) there exist
homogeneous polynomials hy,, h, 1 of degree n and n + 1, respectively, so that uniformly on
oK

f=lim (hy + hoy1)?
n—roo

This is the analogue of the classical Weierstrass approximation problem with polynomials of
total degree being replaced by homogeneous polynomials. The answer to the above problem
has an intrinsic connection to the geometry of the underlying domain. We will give a survey of
various results related to the above question and will also list some important open problems.
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Holomorphic self-maps of a disc with fixed points

Olga Kudryavtseva (Lomonosov Moscow State University),
Aleksei Solodov (Lomonosov Moscow State University)

Fixed points of a holomorphic self-map of the unit disc have a decisive influence on its
geometric and analytic properties. In the talk, we give an overview of known and new results on
classes of such functions. The presentation focuses on approaches to solving extremal problems
on classes of functions with several fixed points.
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Fekete lemma in Banach spaces

Aleksei Kulikov (University of Copenhagen, Denmark)

The classical Fekete lemma says that if the sequence of real numbers a, satisfies the
inequality a,1m < a, + a,, for all n,m € N then the limit lim,, o exists. In this talk
we will discuss what happens when a,, are the elements of some Banach space. The main result
that we will discuss is the following theorem.

Theorem. Let X be a uniformly convex Banach space and let a, be a sequence of vectors in
X such that ||anim|| < [|an + aml| for all n,m € N. Then the limit lim,,_, % exists.

Interestingly, the condition of uniform convexity is essential — if X is not convex (that is,
if the unit sphere of X contains an interval) then it is not hard to see that the Fekete lemma
fails, but even for convex, but not uniformly convex spaces there might be a counterexample.

The talk is based on a joint work with Feng Shao.
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Singularity of random Bernoulli matrices
Alexander Litvak (University of Alberta, Edmonton, Canada)

We discuss recent progress on singularity of random matrices with i.i.d. 0/1 Bernoulli entries.
This talk is partially based on a joint work with K. Tikhomirov.
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Automorphisms of Hopf manifolds of dimension n > 2
Elijah Lopatin (Steklov Mathematical Institute of RAS, Moscow)

Describing the group of automorphisms Aut(X) of a compact complex manifold X is among
the classical issues of complex geometry. According to the Bochner-Montgomery [1] theorem,
such groups are complex Lie groups and it is almost everything we can a priori say about them:
for a majority of X, it is extremely complicated (or nearly impossible) to find the generating
set of Aut(X) or some other explicit characterisation.

Therefore it is natural to investigate classification properties, i.e. such properties that the
group Aut(X) possesses one when X is a complex manifold, and does not for other X. It seems
the Jordan property [8] to be the most promising.

Let G be a group. We say that G is Jordan (or has the Jordan property) if there is a constant
J = J(G) € N such that for any finite subgroup H C G there is a normal abelian subgroup
A < H of index at most J(G).

It is known that automorphism groups of complex projective varieties 5| and, more generally,
compact KI'Qhler manifolds [7|] are Jordan. For non-KI'thler compact complex manifolds
there are only a few known results on the Jordan property for automorphism groups: for
compact complex manifolds in Fujiki’s class C [6], for compact complex surfaces [9] and for
some examples [3,4] of non-KI'thler holomorphically symplectic manifolds [2].

Hopf manifold H,, i.e. a compact complex manifold of dimension n > 2 such that its
universal cover is isomorphic to C™\ 0, is a natural example of non-KI'thler complex manifold
for studying structural properties of its automorphism group. H,, is realized as a quotient of
C™\ 0 by a free action of a group isomorphic to Z, which acts on C" \ 0 via biholomorphic
contractions C"\ 0 — C™ \ 0. Recently it was shown [10] that Aut(H,) is Jordan. We expand
on the results of [10] proving that the group Aut(H,)/Aut’(H,) is finite; here Aut®(H,) is the
connected component of unity in Aut(H,,). We also provide the explicit structure of mentioned
biholomorphic contractions.

This is a joint research with Constantin Shramov, Steklov Mathematical Institute of RAS,
Moscow.
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Generalizations of Bernstein and Videnskii operators

Alexey Lukashov (Moscow Institute of Physics and Technology)

Bernstein operators are associated with Bernoulli scheme as follows:
By(f,z) =E(f o Z(n,x)),

where Z(n,z) = 3" Y (i,x), Y(i,x) is the sequence of independent Bernoulli random
variables with parameters P{Y (i,z) = 1} = x and P{Y (i,z) = 0} = 1 —x. V.S. Videnskii in a
series of papers studied generalizations of Bernstein operators to the case of rational functions.
They can be written in the form

Vo(f.2) =E(f o (EZ(n,x))~" 0 Z(n, ),
where Y (i,n) has now parameters p;,(z) = Hpgﬁm_z, pin > 0, instead of x.
We give a survey of results to compare approximation properties of Bernstein and Videnskii
type generalizations for one or several intervals, and for the semi-axis.
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Extremal measures and asymptotics of orthogonal polynomials of a
discrete variable

Vladimir Lysov (Keldysh Institute of Applied Mathematics of RAS, Moscow)

In the series of works of the 1980s, A.A. Gonchar and E.A. Rakhmanov developed a method
for studying the asymptotic behavior of polynomials orthogonal with respect to varying (i.e.,
depending on the degree of the polynomial) weight. Orthogonality was considered both on
real intervals and on curves with special symmetry (S-property). We extend these results in
two directions. First, we consider multiple orthogonality, and second, discrete orthogonality
measures. During the talk we formulate some general results and provide specific examples of
their use.
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To Birman—Krein—Vishik theory of nonnegative symmetric operators
with compact preresolvent

Mark Malamud (Saint Petersburg State University)

Let A > 0 be a closed densely defined non-negative symmetric operator in a Hilbert space
9, let H; := ran(A + I), and let P; be the orthoprojection in $) onto $);. Let also Ar and
Ak be, respectively, the maximal (Friedrichs’) and minimal (Krein’s) non-negative selfadjoint
extensions of A.

Next, assuming A to be positive definite, A > m, > 0, Krein characterized the extension
Ay as follows: domAx = domA + 9y where Ny := ker A*. Therefore Krein’s extension Agx
admits the following representation: Ax = A & (O | 9y) where Ay = Ax [ My, and
My := Ny = ranA.

The operator A’ is called the reduced Krein extension.

We will discuss relations between certain spectral properties of the operators Ap, A%, and
A assuming the operator (A+1)"!:§, — $ to be compact.

First we discuss the validity of the following equivalence:

P(log + A eB($) < (Iy +A%) " €6y, (2)

which improves and complements the known Krein’s result. Here & is arbitrary symmetrically
normed ideal & including Neumann-Schatten ideals & = &, p € (0, 00], as well as ideals ¥,
(a compact operator T is put in the class $,(9), if 5,(T)) = O(n~?), p € (0, 00)).

Secondary we will discuss the improvement of equivalence (2) for & = ¥,,. It happens that
the inclusion P(Iy 4+ A)~! € $,($;) for some p € (0,00), does not ensure coincidence of the
eigenvalues asymptotics of operators in (2), i.e. the following equivalence with some a > 0 :

(Pl +A) ) =an VP (140(1) <= A((m, + A) ) =an VP (1+0(1)). (3)

In fact, it will be explained that the validity of (3) as n — oo depends on Ap.
We will also discuss the abstract Alonso-Simon problem [1| on the eigenvalues asymptotics
of Ar and A’ and the explicit solution to the Birman problem.
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Besides, we discuss improvement of Birman’s and Grubb’s results (see [2], [3]) regarding
equivalence of semiboundedness properties of an extension A= A* of A and the corresponding
boundary operator.

A part of results of the talk are announced in [4] and published in [5].

1. A. Alonso, B. Simon, The Birman-Krein-Vishik theory of self-adjoint extensions of
semibounded operators, J. Operator Theory, 4 (1980), 251-270.

2. M. S. Birman, On the self-adjoint extensions of positive definite operators, Mat. Sb., 38,
431-450 (1956).

3. G. Grubb, A characterization of the non-local boundary value problems associated with
an elliptic operator, Ann. Scuola Norm. Sup. Pisa (3), 22 (1968), 425-513.

4. M.M. Malamud, To Birman-Krein—Vishik theory, Doklady Mathematics, 107, No.1l
(2023), 44-48.

5. M.M. Malamud, Explicit solution to the Birman problem for the 2D-Laplace operator,
Russian Journal of Mathematical Physics, 31, No. 3 (2024), 495-503.
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Average Kolmogorov width and its applications
Yuri Malykhin (Steklov Mathematical Institute of RAS, Moscow)

The classical notion of Kolmogorov width of a set in a normed space measures the error of
approximation of this set by n-dimensional linear subspaces. Here we consider the “worst-case”
error of approximation.

If we take the “average-case” error instead, we arrive to the notion of average Kolmogorov
width. We will discuss some new bounds for the average widths and some applications for the
classical Kolmogorov widths.
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Inequalities for quasinorms of rational functions in a domain and on
its boundary

Tatsiana Mardvilko (Belarusian State University, Minsk)

Previously (in 2011), the author together with A.A. Pekarski obtained an inequality
connecting the quasinorms of rational functions with respect to the linear measure on R and the
planar measure in the half-plane IT = {z € C: Sz > 0}. In this context, the rational functions
belonged to the weighted Lebesgue space in II, where the quasinorm is defined as follows

I/1

1/p
Lp,,,m):( / <%z>f’~1|f<z>\pdm2<z>) ps0. >0

Here ms is the planar Lebesgue measure in C.

The report will discuss some applications of the noted inequality. Furthermore, a
generalization of this inequality for a domain whose boundary is a Lavrent’ev curve will be
presented.
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Analytic extension of simple and multiple power series by means of
coefficients interpolation

Aleksandr Mkrtchyan (Siberian Federal University, Krasnoyarsk, and Institute of
Mathematics NAS RA)

One of the methods of studying the problem of analytical continuation of power series is
interpolation of the coefficients of the series. With this approach Le Roy and Lindel6f obtained
conditions under which a series analytically extends into a sector. Note that the theorem, gave
a connection between the sector and the growth of the interpolation function. More precisely,
the type of interpolation function must be less than 7 on the closed half-plane Rez > 0.

We weakened the condition of less than 7 on the fact that the sum of the indicator (growth)
on directions § and —7 is less than 27. Also we obtain the multivariate version of this theorem,
i.e. establish a connection between the growth of the interpolating function of the coefficients
on the imaginary subspace and the multivariate sectoral domain where the multiple series is
analytically extends.
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On the wavelet transform of periodic ultradifferentiable functions
Ildar Musin (Institute of Mathematics with Computing Centre of RAS, Ufa)

The main part of the talk is devoted to wavelet transform on the space of periodic
ultradifferentiable functions of Roumieu type. It is based on recent results on Gelfand—Shilov
spaces and description of periodic ultradifferentiable functions of Roumieu type in terms of
decay of their Fourier coefficients.
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Integral potential type operator for infinitely differentiable and real
analytic functions

Simona Myslivets (Siberian Federal University, Krasnoyarsk)

We prove the infinite differentiability of an integral operator of the potential type for an
infinitely differentiable function defined on the boundary of the domain in C" with the boundary
of the class C*, up to the boundary of the domain on both sides.

We also prove the real analyticity of the Bochner—Martinelli integral for a real analytic
function given at the boundary of the domain.

The author was supported by the Krasnoyarsk Mathematical Center and financed by the
Ministry of Science and Higher Education of the Russian Federation in the framework of the
establishment and development of regional Centers for Mathematics Research and Education
(Agreement No. 075-02-2020-1534/1).
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Color transformations for medical video images
Natalia Obukhova (Saint Petersburg Electrotechnical University B«LETIB»)
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The existing methods of color transformations synthesizing for medical video systems are
discussed. The main problems of their application are identified. It is shown that the existing
approaches, solving private problems, lead to the general inconsistency of color transformations
in the medical video systems. A new quality criterion for the color transformations synthesis
taking into account both the accuracy of color rendering and the transmission of local
color contrast is proposed. Examples of synthesis of color transformations for target tasks
of endoscopic image processing using the proposed criterion are considered
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Effective approximation of high-dimensional probability distributions

Ivan Oseledets (Skolkovo Institute of Science and Technology, Moscow)

In this talk, I will discuss recent advances and challenges in the approximation of high-
dimensional probability distributions, knowing only its samples xi,...,x,. Such problems
appear in many applications. I will discuss techniques such as normalising flows, diffusion
models and flow matching.
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The length conjecture for hyperbolic knot complements

Mauricio Romo (Shanghai Institute for Mathematics and Interdisciplinary Sciences (SIMIS)
and Fudan University)

I will explain a conjecture that relates the asymptotics of the colored Jones polynomials
for links with the geodesic length of certain loops inside hyperbolic knot complements. If time
allows I will give a physics motivation for this conjecture based on SL(2,C) Chern—Simons
theory.
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Approximation of locally-constant functions by algebraic polynomials
and some applications

Konstantin Ryutin (Lomonosov Moscow State University and Moscow Center of
Fundamental and Applied Mathematics),
Yuri Malykhin (Steklov Mathematical Institute of RAS, Moscow)

We plan to talk about explicit explicit easily implementable polynomial approximations of
sufficiently high accuracy for locally constant functions on the union of disjoint segments and
some more general disjoint sets.

This problem has important applications in several areas of numerical analysis, complexity
theory, quantum algorithms, etc. The one, most relevant for us, is the amplification of
approximation method: it allows to construct approximations of higher degree M and better
accuracy from the approximations of degree m. Such constructions are used in linear algebra,
computer science (communication complexity).
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K-theory of graded C*-algebras in the tight-binding model of solid
state theory

Armen Sergeev (Steklov Mathematical Institute, Moscow)

After the discovery of quantum Hall effect and its topological explanation the mathematical
methods based on the theory of C*-algebras and their K-theory enter firmly into the arsenal of
solid state physics.

A key role in the theory of solid states is played by their symmetry groups. It was Kitaev
who has pointed out the relation between the symmetries of solid bodies and Clifford algebras.

In this talk we pay main attention to the class of solid bodies called the topological insulators.
They are characterized by having a broad energy gap stable under small deformations. The
algebras of observables of such solid bodies belong to the class of graded C*-algebras for which
there is a variant of K-theory proposed by Van Daele. It makes possible to define the topological
invariants of insulators in K-theory terms.
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Factorization representation and properties of zero sets of some
weighted classes of analytic functions in the unit disk

Faizo Shamoyan (Saratov State University)

In the talk we consider the problem the factorization of certain classes of analytic functions
in the unit disk, for which the logarithm of modulus belongs to the weighted LP classes.
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Generalization of the Rossovskii problem on the limit of a special
product of sines

Vladimir Sherstyukov (Lomonosov Moscow State University)

Some time ago, in the theory of functional differential equations with affine transformations,
the problem of calculating the spectral radius for a certain parametric family of operators arose.
The question comes down to finding the limit of the special product of sines with arguments
generated by a given geometric progression. The report plans to discuss a more general problem
in which an arbitrary infinitely large sequence is taken as the generating sequence.
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Discrete models for differentially constrained spaces

Dmitriy Stolyarov (Saint Petersburg State University and St. Petersburg Department of
Steklov Institute of Mathematics)

I will speak about a mysterious correspondence between inequalities for special discrete time
martingales and solutions to certain PDEs. Usually these inequalities involve the L; norms of
functions and martingales and, thus, have applications to geometric measure theory. The said

22



correspondence also works for questions in geometric measure theory (quantifying singularities
of martingales and singularities of PDE solutions). It seems that there are much more questions
than answers here.
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Multishifts on Hilbert spaces

Pavel Terekhin (Lomonosov Moscow State University)

We consider a multishift structure on a Hilbert space. This structure is a noncommutative
analog of the classical (simple one-sided) shift operator. Subspaces invariant under the multishift
are described. A theorem on the factorization into an inner and an outer factor is established
for operators commuting with the multishift. We study connections between multishifts and
affine Haar-type and Walsh-type systems of functions.
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Low-rank approximation analysis

Eugene Tyrtyshnikov (Marchuk Institute of Numerical Mathematics of RAS, Moscow)

Tensor decompositions become a very popular tool for modelling data in many application
problems. However, a better understanding of why they are so efficient is still a hot issue with a
machinery based on some relevant probability models for data. We discuss some open questions
and new developments of cross-approximation approach to optimization problems with the
tensor-train model.
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On the power of adaption, randomization and non-linear
measurements

Mario Ullrich (Johannes Kepler University, Linz, Austria)

We show that the maximal gain of adaption and randomization is limited when considering
approximation of functions from convex sets based on arbitrary linear measurements in a worst-
case setting. We also discuss the situation when arbitrary non-linear, Lipschitz-continuous
measurements are allowed, where some (surprising) improvements hold.
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MaTremaTundyecKoe MOJIeJIMPOBAHUE U TI€PCOHAJN3NPOBaAHHAsA MeJIUITTHA
B COBPEMEHHOI KJINHUYECKOU IMPaKTUKe

Tatyana Vavilova (Almazov National Medical Research Centre)
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Infinite-dimensional conic Steiner formula

Dmitry Zaporozhets (St. Petersburg Department of Steklov Institute of Mathematics)

The classical Steiner formula expresses the volume of the neighborhood of a convex compact
set in R? as a polynomial in the radius of the neighborhood. In the work of Tsirelson (1985), this
result was extended to the infinite-dimensional case. A spherical analogue of the Steiner formula
for convex subsets of S¢~! is also well-known. Using Tsirelson’s idea of applying the theory of
Gaussian processes, we obtain an infinite-dimensional version of this spherical analogue.

The talk is based on a joint work with Maria Dospolova.
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AHHOTAIIAU

MyabTncTabnJIbHOCTHh B TPEXBUA0BOI Tpoduieckoii cucreme

Aamacpu Azmad
FOxubrit bemepanbhbiii yauBepcuret, T. Pocros-aa-/lony
ahmal63980gmail.com

B MaTemMaTHUecKuX MOAEIAX IMHAMUKY TIOILY/IANNI OSBICHIE KOHTHHYYMa PeIleHuil aB/Is-
ercda pejskoit curyanmeir. [IpoBoaurcsa anaan3 TpoduvuecKkoil memn, MoCTPOeHHOH Ha OCHOBE
mozesin A H. Kosmoroposa u cocrosiineit u3 »keptsbl (1), morpebisioniero eé xunauka y(t)
U MUTAOMIErocsi 00OMMHI BHJaMu cyrnepxuiinnka z(t). Paccmarpusaercs cucrema HeJmHeii-
HBIX JiuddepeHIuanbHbIX ypaBHEHU T TIePBOTo MopsIKa ¢ npasoit actbio [x(uy + pz)(1 —
r)—(y+2); —Mytoarzy+Biriy—012y;  —Aoz+aorz+ Bor?z+ 022y C IOTOKUTETLHBIME
kodbdunuenTamMu (g, (1 ,Aj, 6;, @, f; (j =1,2). Jannas Momesrb OTHOCHTCS K KJIACCY KO-
CUMMETPUYHBIX JUHAMUIECKUX CHCTeM [1] IPU JIONOJHUTENBHBIX YCJOBUAX HA ITAPAMETDHL:
Ao = (A/01 + )02, o = (01/01 + po — p11)d2, B2 = (B1/01 + p1)d2. B sTOoM ciryuae Bo3-
HUKAET OJHONAPAMETPUICCKOE CeMEHCTBO PaBHOBECUI ¢ MHINBUAYAILHBIM CIEKTPOM YCTOIM-
quBocTH aHaaorunvHo [2|. Tlocrpoensr Gacceiitbl st ceMefcTBa, COCTOSINEro U3 YCTORIMBBIX
pasnosecuii. Onpee/IeHsl yeJ0oBus Ha IapaMeTphl, IIPA KOTOPLIX B pe3y/bTare OudypKaim-
uu Xonda 0T paBHOBECHIT OTBETBJISIOTCS IIEPUOAMYECKUE PelleHus. PaccuuTanbl IePUOILI 1
MYJIBTAILIMKATOPBI BOSHUKAIONIMX IIMKJIOB, YCTAHOBJICHA UX IPUHAJIC?KHOCTD OJHOIapaMeT-
puUeckoMy cemeiicTBy. M3yduena A@HAMUKA CHCTEMbI IPU HAPYIIEHUH YCJIOBHUH KOCHMMET-
pHH, JJIA 9TOrO IpUMeHsieTcs annapaT Teopun kKocummerpun B.J. O nosuda, BRogarommii
BLIYHMC/ICHAEC U aHAJIN3 KOCUMMETPUICCKIX Ae(PEKTOB U CeJCKTUBHBIX (DYyHKIIMIA.

Astop Beipaxkaer 6sraromapaocts B.I. [ubyuny 3a BHuMaHEEe K padore.

[1] B.U. FOnoBud, Budypkayuaxr npu 603MYyuenuar, Hapyuaouur Kocummempuro, o-
k1. PAH, 398(1), 5761, 2004.

[2] A. Amvacpu, B.I. Hubynun, Anaius dunamuveckot cucmemvl sHcepmea-cruusnuk-cy-
NEPTUWHUK: cemetcmao pasroseculi u e2o padpywenue, KOMITbIOTepHBIE HCCIeIOBAHUS
u MojesimpoBanue, 15 (2023), 1603-1617.
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IIpenenbHOEe pacnpenesieHne MOMEHTA MaKCUMyMa CJIy4YalHOTO OJIy2KIaHusl, JT0-
cTurampIiero (GuKCMpOBAaHHOTO yYPOBHS, NPUHAJJIEXKAIIIETO0 00JIaCTH MAaJIbIX yKJIO-
HeHui

Anoxuna Mapus
MockoBcknit rocyrapcTBennbiii yauepcuteT nmenun M.B.Jlomonocosa, r. Mocksa
anokhina.maryl@gmail.com

Paccmorpum ciaydaitnoe omyxxaaame S, = X1+ -+ X,,, n € N, Sy =0, tiie X1, Xo,... —
He3aBHCHMbIE OJIMHAKOBO paclpe/ieJieHHble (H.0.p.) ciaydaiinbie Besmannbl (ca.B.) ¢ EX; = 0.
st aroro 61y2K1aHmst XOPOIIO U3BECTEH 3aKOH apkcuHyca (em. [1]):
™
P

2
— < x| —= —arcsiny/x, n—o00, x€l0,1],
n T

rJie Tp; — MOMEHT IIEPBOTO JIOCTUYKEHUsT MaKcuMyMa Oty ianueM S,,. Hac nnrepecyior takue
K€ pe3y/bTaTbl, HO JIJI

Pl ™ <ylM, =k, zelo1],
n

rae M, = S;,,. B pabore |2] aBTOpOM GBI IIOJIY I€H PE3yIHLTAT, KACAIOITHICS 00JIACTH yMepeH-
HBIX YKJIOHeHWi. B manHoM joKaje Oyaer MmojIydIeHo acUuMITOTHYIECKOe TOBeIeHne JTaHHON
BEPOATHOCTH JIJIsi apudPMETHIECKOro CIydaiiHoro O/y:KaaHus B ciydae k ~ n®, n — oo,
npu 0 < o < 1/2 jyis ciryvasi KOHEIHOl JIUCIIEPCUH, & TaKyKe OyJer IMOJIydueHa JIOKAIbHAs
peJiesibHasT TeopeMa.

[1] B. ®emsep, Bsederue 6 meopuro eeposmmuocmets u ee npunosrcerus, M., Mup, 1 (1984),
80-103.

[2] M. A. Anoxuna, [Ipedeavhas meopema Oaf MOMEHMA MAKCUMYMA CAYIATHO20 OAYHC-
danus, docmuzarw,ezo GurcuposaHH020 Ypo6HA, NEAHCAULEL20 6 30HE YMEPEHHO OONDUUT
yraonenud, Marem. 3amerku, 115(4), 502-520, 2024.

3anaya CuabBecTtpa—Pajiona

Bapviuwesa Kcenus
Canxkt-Ilerepbyprekmii rocyapcrBennsiii yausepeuret, . Cankr-IleTepOypr
baryshevaxenia@gmail.com

Bamaga CunbBecTpa—Pamona

Baaga CubBecTpa COCTOUT B HAXOXKJIEHIH BEPOATHOCTH TOT'O, UTO d+2 cIydaiiHble TOUYKA B
R? HaxomaTCsa B BBIITYKJIOM IIOJIOKEHNH. B JI0KJIa1e MbI OOCYINM ee CileLylolnee 0bo0IIeHue.
Teopema Pajiona yreepzxaer, 4to ecan d 4+ 2 Toukn B R? Haxomarcs B 0OIIEM MOJIOKEHNUH,
TO WX MOXKHO €JIMHCTBEHHBIM 0Opa30M pas30OUTh Ha JIBe T'PYIIIbI, BBHIIYKJBIE 0DOJTOUYKH KO-
TOPBIX TepecekaoTcst. Ecm ToYkn cirydaiiHble, TO eCTeCTBEHHO MOMHTEPEecOBATHCsI, KAKOBA,
BEPOATHOCTH TOI'O, YTO B MEHBIIE IpyIie HaxoauTcesa k Todek. JIaHHBINH BOIPOC CBOAMTCA K
zajiade CusbBectpa npu k = 1.
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OO0 uHBapmaHTHOI TPaHUYHON 3ajiave AJid BOJIHOBOTO ypPaBHEHUs B IWJIMHJIPE
Ha/I 1I1apoM

Beasesa FOaun

Poccuitckuit yausepcuteT Japy:k0bl Haponos umenu Ilatpuca JIymymoObl, 1. MockBsa,
NucTuTyT npuk/IagHoil MaTeMaTuK U MeXaHuKH, . Jlonenk
yilia-b@yandex.ru,belyaeva-yuo@rudn.ru

PaccmarpuBaercss BoTHOBOE ypaBHEHHUE B IUJIUHJIPE HAJL €IUHUTHBIM IIAPOM € HAYATbHBIMEI
YCJIOBUSIMU ¥ TPAHUYHBIM YCJIOBUEM Ha cdepe. ['panmdHOe ycioBre IMeeT BHJ CyMMBI CBEp-
TOK HEU3BECTHOM (DYHKINU U ee HOPMaJIbHOM ITPON3BOIHON ¢ 3a/JAHHBIME Ha cdepe DYyHKIIU-
avu. Takas 3a/1a4a OTHOCUTCA K KJIacCy MHBAPUAHTHBIX 3aJad, KOTOPblEe paHee U3yYaJliCh
B Monorpadun [1]. Uccnemoana pazpemumMocTsb OMUCAHHOM BBIIIE CMeIanHoil 3a1aqu. [1pn
OTIpeie/IEHHBIX yeioBusaxX Ha Kodddurmentsl Oypbe byHKINNE U3 TPAHUIHOTO yCJIOBUS, J0-
Ka3aHbl CYIIEeCTBOBAHUE W €JIMHCTBEHHOCTH ODOOIEHHOTO PEIeHus 33,/ 1at4N.

[1] B.IL. Bypckuit, Memoduv uccaedosanus epanuuno 3aday das obwur duddepenyuant-
Hur ypasrernud, Kues, Hayk. mymka, 315, 2002.

I'eomeTpuyeckue XxapakTepUCTUKHU BBITYKJIBIX 000/I09€K IIJIOCKUX CJIyYallHbIX MPO-
I1ECCOB

Boaomun Apmém
MockoBckmuii pusnko-rexHudeckuii nHcTuTyT, I. Mocksa
bolotin2003@yandex.ru

[Iycts Ky, Ko, ...K, - Boimykisie Tesa B RY. MUHKOBCKHIl J0Ka3aJ, 9TO d-MepHBIH 00bEM
Volg(A Ky + Ao Ky + ... + A\ K) ipu Ay, Ag, ..., Ay > 0 sIBJIsieTCst OIHOPOHBIM MHOTOYJICHOM
creneHu d:

VOld()\lKl + )\gKl + ...+ )\sKs) = Z Z /\,‘1..)\2'3‘7:1(}(1'1, ey Kl‘d),

i1=1 ig=1

rmae beHKL[I/II/I Vd(Kila cees sz) CHUTAIOTCA CUMMETPHUYIHBIMU U HAa3bIBAIOTCA CMEIIaHHbIM 00b-
€MOM Ki17 ceny Kid‘
PaCCManI/IBaIOTCH BBIITYKJIbIE 000JIOUKHI TIJIOCKUX CHy‘IaﬁHbIX IIpoIeccoB (6pOyHOBCKO€ JABU-
KeHnue, 6pOYHOBCKI/H71 MOCT, CﬂyqaﬁHbIe 6Hy}K,ILELHI/IH> n 1Ipu HEKOTOPLIX JOIIOJTHUTEIbLHBIX

IPEAITIOJIOZKECHUAX BbITUCJIAIOTCA UX CMEIIaHHbIA O6’béM7 IJIoma/JAb 1 JIJIMHa I'PAHUIIbI.

ITpenenbubie Teopembl Jist TipadPUaHHBIX ITPOIECCOB

Boposuros Muzauna
MockoBckuit rocynapctBennbiilt ynusepcuter nmenu M.B. Jlomonocosa, r. Mocksa
misha.borovikov@gmail.com

[Ibadduannbie Mporecchl ecTeCTBEHHBIM 00Pa30M BOZHUKAIOT B Pa3/IMIHBIX 3a/a4aX U3 Pas-
HBIX 00JIacTell MaTeMaTHKHU, K IIPUMEPY, OHU OIUCHIBAIOT IJIOTHOCTH COOCTBEHHBIX 3HAYCHUIT

27



KPYT'OBOI'O CUMILJIEKTUYECKOTO aHcaMOJIsA, a TaK YKe IIOTHOCTh KOMILIEKCHBIX U BEleCTBEH-
HBIX KODHeil psijia, Ko3hdUIUEeHTAMI KOTOPOIO SBJILIOTCS HE3aBUCUMBbIE T'ayCCOBCKUE BeJIU-
quHbl. B j1oKj1ae npejiaraercs o0OCYIUTh Ipejie/ibHbIe TeopeMbl Jijis tidpadbuanubix mpo-
1IECCOB.

Bpi6op npu3HakoB Ha OCHOBe Teopun MHAOPMAIUN

Ban Ilanvesno
MockoBckuit rocynapctBennbiilt ynusepcuter umenu M.B. Jlomonocosa, r. Mocksa
shanven.van@math.msu.ru

B noknajne mpejicraBiiena eiuHas CTPYKTYpa i OUPEJEJEHHBIX CTAaTHCTUK JjId 0TOOpa
NIPU3HAKOB HA OCHOBE Teopwu WHMOpMaIuu. B 4acTHOCTH, B OCHOBHOM PacCMaTpPUBAIOTCs
JiBe ODOOITIEHHBIE OIEHKH YCJIOBHOI B3aMMHON mH(MOpMAIUK: YCI0BHad WH(MOPMAIUA O B3a-
UMOJIEHICTBUN U B3BEIIEHHOE KOPOTKOE PACIIUPEHHE YCJIOBHOM B3anMHON nHdopmarmu. [Tpn
Pa3JIMYHBIX IIPEJAIIOJIOKEHUAX JIaHbl UX [IpeJe/IbHbIe PaclpeesIeHIs: HOPMaJIbHOe paclipe/ie-
JIeHUe WA B3BeNIeHHOe PaclpejesieHre XI-KBaJIPAT C OlPEJIeJIEHHBIMUI CTEIeHsIMUA CBOOO/TIHI.
OxkazbIBaeTcs, YTO B paMKax Hallleil CTPYKTYPbl OXBATBIBAIOTCS MHOTHE CTATUCTUKU B TEOPUN
undopMaryu it orbopa IIPU3HAKOB.

[1] J. Mielniczuk, P. Teisseyre, Stopping rules for mutual information-based feature selec-
tion, Neurocomputing, 358 (2019), 255-274.

[2] J. Mielniczuk, Information Theoretic Methods for Variable Selection — A Review,
Entropy. 24(8), 2022.

DJIEKTPUYECKHIT AJITOPUTM KJIACCU(PUKAIIUUA U €r0 COCTOSITEJIbHOCTDH

Bacuaves Usar
MockoBcknii rocyiapcTBeHHbIN yHUBepcenTeT nmern M.B. Jlomonocosa, r. Mocksa
vanya71161@gmail. com

B noknane paccMmarpuBaeTcs MojiesIb OMHAPHON Kilaccu(UKAIII, OCHOBaHHAsS Ha 3JIEKTPU-
Jeckoif Teopun rerneit Mapkosa u BBesierHast B padote [1]. Kak u Bcerma, y Hac ectb Kakoe-To
MHOKECTBO TOYEK X MOIIHOCTH 7", KOTOPBIM IIPUCBOCHBI HEKOTOPBIE METKH, JIJI OTIPEIeICH-
HOCTH, HYJIN U €IMHUIIBI. TaKyKe eCTh JIpyroe MHOXKECTBO Y, Ha3bIBA€MO€E TECTOBBIM, MOIII-
HOCTH 1, JIJIsl 9JIEMEHTOB KOTOPOT'O MBI 9TH METKHU XOTHM IIpeJicKa3aTh. VlHade roBopsi, XOTHM
KasKJIOMY 9JIEMEHTY ¥; 9TOIO TECTOBOTO MHOYKECTBA IIPUCBOUTD 3HAUeHUe p; u3 orpeska [0, 1],
COOTBETCTBYIOIEE BEPOATHOCTU OTHECEHUS €ro K KJIaccy ¢ MeTKOn 1.

it pertienns 3Toi 38491 IIpejIaraeTcss 00beJUHATh TOUYKH 000X MHOXKECTB B OJIUH rpad,
HalpuMep, Ha OCHOBE MeTojla k-OmKalimx cocejieil, U 3alyCTUTh 110 HEeMy W3 KayKJIoi
TECTOBOI TOUKH ¥; CaydaiiHoe O/1y»K/1aHne, KOTOPOe paHo WX ITO3/IHO IpuieT B Touky 0 min
1. Torma BeposSITHOCTH TOTO, YTO OJIY:K/IaHKE ITOIVIOTUTCS B TOUKE ¢ MeTKO# 1, n OyeT Hatei
UCKOMO# BEPOATHOCTBIO ;.

OTMeTuM HECKOJIBKO TIOJIE3HBIX CBOWCTB JIAHHOTO KJIACCH(pUKATOPa: BO-TIEPBBIX, JOCTATOY-
HO IIPOCTO TOHATH, KaK OMHapHad Kjaaccuukaipsa oOO0OIaeTcss Ha MHOTOKJJIACCOBYIO, BO-
BTOPBIX, B 00YyYaIOIIyI0 BRIOOPKY IOMUMO Pa3sMEUYEHHBIX JAHHBIX MOXKHO Tak:Ke JT00aB/ISITh
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U HEepa3MedeHHbIe — OHU IPOCTO Oy/IyT 3a/1aBaTh JOMOJTHUTETLHYIO T€OMETPHIO TOYEK, a ITPU
nojictere (pUHATLHBIX BEPOATHOCTENH MbI Oy/IeM UX UTHOPUPOBATD.

OCHOBHBIM Pe3yIbTATOM PabOTHI SIBJISIETCS JIOKA3ATETHCTBO COCTOATETHHOCTH JAHHOTO KJIac-
cudukaTopa Jijisd JIMHEHHO pa3/ie/IMMbIX JaHHbIX. MHatde roBops, moKa3aHo, 9To IIPU yCTPEM-
JIEHUW MOIIIHOCTH TPEHUPOBOYHOI'O MHOXKECTBA K OECKOHETHOCTH, BEPOATHOCTH BEPHOI KJIac-
cuduKaI yCTPEMUATCA K €IUHUIE, IPU YCJIOBUH, UTO JJAaHHBbIE BO3MOXKHO JIMHEITHO pas-
nennTh. KpoMe Toro, OyaeT mpuBejieHa aCHMIITOTHYECKAsT OIEHKa BEPOSTHOCTH HEBEPHOI
KJIacCU(pUKAIIAH.

[1] Mrinmaya Sachan, Dirk Hovy, Eduard Hovy, A Solving Electrical Networks to incorporate
Supervision in Random Walks, Proceedings of the 22nd international conference on
World Wide Web companion, 2013.

CpeanekBaaparndnblii puck FDR-MmeToma B 3aade BbIsIBJ€HHSI 3HAYNMbIX 3JIe-
MEHTOB pa3pe>kKeHHOro MacCHBa cJIab0 3aBUCUMBIX JTaHHBIX

Boponuos Muzauna
MockoBckuii rocynapctBennbiii ynusepecurer umenu M.B. Jlomonocosa, r. Mocksa
m.vtsovOmail.ru

B JOKJIade pacCMaTpuBaeTCAd MOJE/Ib JaHHBIX
iL‘Z:,UZ—i-ZZ, izl,...,n,

[JIE L — HEM3BECTHBIN BEKTOP UCTUHHBIX JIAHHBIX, SBJISIFOIUNACS PA3PEKEHHBIM ([i; PABHO I
GJIUBKO K HYJIIO /1151 GOJIBLITMHCTBA UHIEKCOB 1), a 2 — BeKTop mmyMa ¢ z; ~ N (0, 02). B nannoii
MOJIEJIM BO3HUKAET 33/a4a BbIABJICHUS 3HAYUMBIX 3JIEMEHTOB MaCCHBa, 3aK/I0Yalolladacd B
HOCTPOEHUH ONEHKU [i(x) BEKTOPaA [, Y KOTOPOH GOJIBITMHCTBO KOMIIOHEHT PaBHbI HYJIIO.
Jlannas 3a/1a9a SKBUBAJIEHTHA 3a/lade MHOYKECTBEHHON ITPOBEPKU T'HMIIOTES.

B pabore [1] jyist pertiernst 3a1aun MHOXKECTBEHHON TPOBEPKU IHITOTE3 OBLT TPEJITIOKEH Me-
toz, (anroputm Benxkamunn-Xox6epra), OCHOBAHHbI Ha Hjiee KOHTPOJIS OKHIAEMON J0JI1
noxkubIX oTKaoHenuil (false discovery rate, FDR) rumores. B pabore [2|, B mpe/mosnoxkennn
Pa3pEeKEHHOCTH BEKTOPa JAHHLIX U HE3aBUCUMOCTHU €r0 KOMIIOHEHT, JIJIs JAHHOTO MEeTOJIa
OBLIO MIPOBEJICHO MCC/IEI0BAHNE aCUMITOTUKN CPEJ/IHEKBA/IPATUIHOrO pUcKa. B To ke Bpems
B psijie IPUJIOKEHUN BEKTOP JIAHHBIX MOYKET UMETb 3aBUCUMbIE KOMIIOHEHTHI.

B nacrosimem J1oKj1aJie TPUBOJILATCSI aCUMIITOTUYECKHAE PE3Y/IbTaThl JJIsi CPEIHEKBAIPATHY-
HOTO PUCKa W ONEHKHU CpeJiHeKBaJipaTudnoro pucka FDR-merona B ciydae, Korja BEKTOD
{4t TIPHHAJJICZKAT OJHOMY M3 KJIACCOB Pas3perKeHHOCTH Lo miu L,, a BEKTOp 2 UMeeT cj1abo
3aBUCAMbIE KOMITOHEHTHI.

[1] Y. Benjamini, Y. Hochberg, Controlling the false discovery rate: a practical and powerful
approach to multiple testing, Journal Of The Royal Statistical Society Series, 57(1),
289-300, 1995.

[2] F. Abramovich, Y. Benjamini, D. Donoho, I. Johnstone, Adapting to Unknown Sparsity
by controlling the False Discovery Rate, The Annals of Statistics, 34(2), 584-653, 2006.

29



O rpymmnax, nopo>kAEHHBIX WHBOJIOIUsIMU Tabaur, FOura

T'epmancros Muxaun

Camnkr-Ilerepbyprckoe otnenernne Maremarnaeckoro nacturyta M. B.A. Crekimosa PAH,
r. Cankr-IlerepOypr

mgermanskov@gmail.com

[Iycts mana mumarpamma FOura A. MokHO paccMOTpeTh MHOMXKECTBO CTAHIAPTHBIX TAOJIHIL
FOnra dopmbr A, TO €cTh MOHOTOHHBIX II0 CTPOKAM M CTOJIOIAM 3aIlOJHEHWI KJIETOK JIHa-
rpaMMBbI TI0CJIE/IOBATE/ILHBIME HaTypaJbHbIMU ducjaamMu. Ha MHOKecTBe TaOJIUIL 3aBOJISATCS
9JIEMEHTapHbIE WHBOJIIOIMHI: UHBOJIIOINS C HOMEPOM ¢ MEeHSeT MeCTaMu i U ¢ + 1 BO Bcex Tab-
JINTIAX, B KOTOPBIX II0CJI€ TaKOI 3aMEHbI COXPaHAeTCsI MOHOTOHHOCTD 110 CTPOKAM U CTOJIOIAM.
Nrak, kaxxgoit quarpamme FOnra A\ comocrasisierca rpymmy G, MOPOXKIEHHYIO BCEMU Ta-
KUMU 3JIEMEHTAPHBIMU olleparusaMu. ¢1 pacckazKy O HEKOTOPBIX CBOMCTBAX TaKUX T'PYNI B
ciydae, KOrja y JJuarpamMMbl A He 0ojiee TpeX CTPOK.

CxoamMocTh aJIUTUBHBIX (PYHKIIMOHAJIOB B JIETEPMUHAHTHOM TOYE€YHOM IPOIEC-
ce c aiapoMm Kymmepa

T'opbynos Cepeeti
MockoBcknii (hu3uKO-TeXHUIECKHiT MHCTUTYT, T. MocKkBa
gorbunov.sm@phystech.edu

CKelIMHTOBBIE TIPEJIEIbl MATPUIHBIX aHcaMOJIell ¢ yCTpeMJIEHHeM pPa3MepoB MaTPHUIL K Oec-
KOHEYHOCTU — OJIH& U3 €CTECTBEHHbIX KOHCTPYKIUNA JUId [IOJIYYCHUA TOYECUHBIX IIPOIECCOB C
6eckoHedHbIM YucsIoM dacTull. OHAKO TOUEUTHbIE TTPOIECChl MOXKHO TOJIyYaTh U U3 Mep Ha
[IOJTyOECKOHEUHBIX 9PMUTOBAX MATpHUIaX. B cilydae KOHEUYHBIX MaTPUIL IIepexoj] K Mepe Ha
COOCTBEHHBIX YHCJIaX O3HAYAET pa3J/IOoyKeHUe Mepbl B 9ProJinvuecKre KOMIIOHEHTBI. bopomuH,
Oubimanckuii u Bepiuk ucrob30Baim 3Ty HHTEPIPETAIIO /Il T0JIyOECKOHEIHBIX MaTPUIL
U I[OKAa3aJId, 4YTO 3ProJAuYeCKre MePbl OTHOCUTEJIBHO COIPAXKEHU KOHEYHBIMU YHUTAPHBI-
MU MATPUIIAMH B 3TOM CJIydae TaKKe MapaMeTpU3yIoTcd HaOOpaMu JeHCTBUTETbHBIX TUCET,
HO y»Ke CUETHBIM uX 4ncjaoMm. A pasyioxkenne mep Xya-llukpesia — mMpoeKTHBHOIO Ipe/ie-
Jla HEKOTOPBIX KOHEYHOMEDPHBIX MATPUYHBIX aHCAMOJeil — B 9proJuvdeckKre KOMIIOHEHTHI B
cmbiciie Teopemsr [Iloke maér Mepy Ha CHUETHBIX ITOJAMHOXKECTBaX JIEUCTBUTEILHON OCH, OKa-
3BIBAIOILYIOCS JIETEPMUHAHTHON. $11po /1aHOro mporecca CBA3aHO € TUIEPreOMEeTPUIeCKIMU
dyuknusavu. B jgoxiaje moitiér peub 00 aJIUTUBHBIX (DYHKIIMOHAIAX JIAHHOTO MPOIecca —
cyMMax 3Ha4YeHUil HEKOTOPO#l (DYyHKIIMU B TOYKAX CJIyYailHOrO IOJAMHOXKeCTBa. Dymer pac-
CMOTpEH Tpejesl UX pacupeseseHnii Ipu cxKaTuu JacTull. Takxke OyJeT paccKaszaHO O CB-
31 9TOro Tporiecca ¢ TENIUIEeBbIMU OMPEJICTUTEIAMI ¢ CUHTYJIAPHLIMU MeHepaTopaMu u 00
yCTPOHCTBE g/pa 9TOro IIpolecca.

O6 anmpokcumanum pelleHus NePUOANYECKOI O/THOMEPHOIl KBaIpaTUYHOI 3a-
a4y BapUAMOHHOI'O MCYUCJ/IEHUS B peXKUMe OHJIAllH C HEM3BECTHBIM BHEIIHUM
BO3/1elicTBUEM

Lypmosas Oavea
WNucruryT MaTeMaTuKku, MEXaHUKNA U KOMIBIOTEPHBIX HayK FOxkHOrO beepaabHoro yHUBED-
cureta, 1. Pocros-na-/lomy
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imedashvili@sfedu.ru

PaccmarpuBaercs ojiHoMepHasi KBaJpaTUYHAs BapUallMOHHAdA 3aJa4a C [IePHOIUIeCKUMEI
IPAHUIHBIMI YCJIOBUSIMU U HEM3BECTHBIM BHEITHUM BO3/eficTBIEeM. 3a/1a9a PeraeTcst mocie-
JIOBATETLHO: UTPOK BBIOMPAET TPAeKTOPHIO, MTOCJIe Yero MoaydaeT NHPOPMAIIUIO O BHEITHEM
BozjeiicTBun. [lesib cocTonT B MUHUMU3AIINY KBAPATHIHOTO (DYHKIIMOHAJIA B CMBICJIE CTATU-
YeCKOI'0 MJIM JUHAMUYECKOI'O COXKaJIeHUs 110 OTHOIIEHUIO K HEKOTOPOIi 1I0CJIe/10BATEIbHOCTA
cpasHenus. Perrenue anmpokcumupyercs orpeskamu psijia @ypre. Ha ocrose orenok orub-
KI aIllIPOKCUMAIIAN, & TaKxKe KOHCTAHT JIUIImuna u riaaiKocTi almpoKCUMUPYIomieit (pyHk-
MW TIOKA3aHO, 9TO 3aJa4da OIEHKH COXKAJIEHWS CBOJUTCH K CTaHJAPTHONW KOHEYHOMEPHOMN
curyaruu. [[poBejieHbl Ync/IeHHbIE SKCIIEPUMEHTBI JIjI HEKOTOPBIX aJrOPUTMOB MUHUMU3a-
MM CTATUYECKOI'0 M JUHAMHUYECKOIO COXKaJIeHU.

Mogenp HAKOIUIEHUS YACTWUI] B HYyJIe IPU OJIY>KJaHUU 10 I€JIOYNCIJIEHHBIM TOY-
KaM HOJIyHnpsaAMOiA

Tycapos Anercandp
Mockosckuii rocynapctBennblilt ynusepcuter nmenn M.B. Jlomonocosa, r. Mocksa
naik67.67@gmail.com

PaccmarpuBaercs ciydaiinoe 0J1y»K/1aHue 110 MEJTOYUCIEHHBIM TOYKaM HEOTPHUIATETHHOMN 110~
Jynpsamoit. Bpems mpesnonaraerca JUCKpPeTHBIM. B HadabHBIE MOMEHT BpPEMEHM pPacIipe-
JIeJIEHe YacTHUIl 3a/1aéTCs CJIEIYIOMNUM 00pa30M: B KaxKJI0i TOUYKe, HE3aBUCUMO OT JIPYTUX
TOYEK, HAXOJIUTCS OJiHa JacTulla ¢ BepodTHOCTHIO 0 < p < 1 MM OTCYyTCTBYET C BEPOSIT-
HOCTBIO ¢ = 1 — p. 3areM Kazkjas U3 JaCTHI], HE3aBUCHUMO OT SBOJIONNN JPYIUX YACTHIL,
B KaxKJIbIii MOMEHT BPEMEHH COBEPIIAET CKAYOK BJeBO ¢ BepodTHOCTHIO 0 < p_ < 1 mim
BIIPABO C BEPOATHOCTBIO p, = 1 — p_. JIoCTUTHYB HyJid, YaCTHUIA HE MOXKET ITPOJIOJIKUTH
OJIy2KJIaHKe, U IIPOUCXOUT IIPOTECC HAKOILJIEHUsT JacTHIl B HyJie. VI3ydeHo acuMITOTUYIECKOe
MIOBeIeHNe MaTEMAaTHIEeCKOTO OXKUJIaHNs YUCJIEHHOCTH YacTuIl B HyJs1e. Jlokaszana mpejietbHasd
TeopeMa, ISl YUCJIEHHOCTH YacTUIl B HyJIe JJIs cIydas p_ > pi. lakKe HaliJleHO cpejiHee
BpeMsd JIOCTUKEHUS YacTulleil Hysid B caydae p_ > py.

TeopeTuko-rpyIimnoBoii aHajin3 ypaBHeHusa tuiia Ban-nep-Iloss

Lleemapes Jmumputi
Abireiickuit [ocymapcerBennniit Y HuBepcurer, r. Maiikorr
degtyarev.diamat@gmail.com

[Tosryven By TOUEUHBIX IPYII TPE0Opa30BaHuil it 0600IIEHHOrO ypaBHeHus Tuia Ban aep
[Tons. [lomy4ennbl ycioBuS CyIECTBOBAHUS HETPUBUAJILHON T'PYIIILI, 8 TAKYKE JIOCTATOYHBIE
YCJIOBUS UHTETPUPYEMOCTH YPaBHEHUS C IIOMOIIBIO IPYIIIOBOTO METOJIA.

Kak oreHuThb ciry4yaifHOCTh JIMHEHOTO Kiaccudukaropa?

Kusanoe Anmon
Broicimas mkosta skoHoMmuku, 1. MockBa
MockoBcknii rocyiapcTBeHHbIit yHuBepenteT nMm. M. B. Jlomonocosa, 1. MockBa
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zhiyanovap@gmail.com

Knaccudukaropbl MUPOKO HCIOJIB3YIOTCA B OMOMEIUIIMHCKUX MTPUIOYKEHUIX JIJIS BbIABJIE-
HUA SaKOHOMepHOCTefI, IIO3BOJIAIOIIUX OTJIMYaTh Pa3JIMIHbIC prHHBI O6pa3HOB l\le}Kﬂ‘y CO-
6oit (mampumep, pak u Hopmy) [1-3]. ITocrpoenne kiaccudukaropa MOXKHO Pas3IeUTh HA
JIBa OCHOBHBIX 9Talla: BBIOOP MeTo/1a KacCupUKaIMl 1 MeTPUKHU, OIIpeJIe/IAIoNeil KadecTBO
kiaccudukaropa [4]. CyiecrByer MHOXKECTBO METOJIOB KJIaCCUMUKAIIUN U METPHK, YJIOBJIE-
TBOPAIONIMX TEM UJIM UHBIM €CTECTBEHHBIM YCJIOBUAM [5], ojiHAKO JinHefHbIe KIaccuduKaTo-
PBI 1 METPUKA «accuracy» (J0Jisl IPaBUJIbHO MPEJICKA3AHHBIX KJIACCOB) CIMTAIOTCS CAMBIMU
UHTEPIPETUPYEMBIMU U ITPOCTHIMU.

OOBIYHO KavecTBO KjaccuuKaTopa U3MepsieTcss Ha TecTOBOI BbIOOpKe. OJIHAKO, JaxKe IpH
HU3KOM KadecTBe KjacCuUKaINK, BaKHO OTBETUTD Ha CJIEAYIOIIII BOIIPOC: IeHCTBUTEIHHO
JIN KJIACCHI, KOTOPBIE MBI IIBITAEMCsT PA3IE/INTh, PA3INIAIOTCI MEXKILY CODOi?!

®opmasbho, myers Y = (Y0 < k), Z = (Z;,i < l) — nBe He3aBUCHMbIe BLIGODKH B
R?, B3aTeix u3 pacrnpesenennit Fy u F; COOTBETCTBEHHO. [IPEIIONOKIM, 4TO MHOKECTBA
{Y;,i <k} u{Z;,i <!} nourn quHeitHO pasiequMbl. B 9TOM ciIydae eCTeCTBEHHO CUUTATD,
aro Fy # Fz. OnHaKo, KaKOBa BEpOSITHOCTH cOObITHA AU,,, 9TO JiBé BBIOOPKH TOYTH JIU-
HEHHO pa3jie/IMMbl ¢ He DoJiee YeM M ONIMOKAMU, €CJIU UX PACIPEJIeJIEHHs] IPEJIIOIaraloTCst
paBHBIMEI?

Panee nosinas smueiinas pasaeanmocts (AUy) HOpMBL U paka 10 JaHHBIM 9KCIPECCUN TeHOB
u3ydasiack B pabore [6]. ABTopsl pazpaboraiu aJropuTM, MPOBEPSIONIUI TO CBOHCTBO JIjist
JIFOOBIX T1ap I'€HOB B CpeJIHEM 3a KOHCTAHTHOE BpeMsi. TakrkKe OHU IMOKa3aJ/Iu, IYTO KOJIUIECTBO
JIMTHEWHO pa3JIeIMMBIX ITap 3HAYUTEIHHO IPEBBIIIAET OXKUIAeMOe.

B teopernueckoit wactu paboThl MbI yCTaHaBJIUBaeM Oojiee CTPOTHME BEPXHUE OIEHKU YCJIOB-
noit CPAU,, (Y, Z) = SU u 6e3ycnosuoii PP AU, BeposiTHOCTE{l MOYTH JIMHEHHOM pa3ie/iu-
MocTu. Ha mx ocHoBe MbI CTPOUM HECKOJIBKO CTATUCTUYECKUX TECTOB, KOTOPbIE IPUMEHIEM K
KJIacCUpUKaTOPY, 0OHAPYKUBAIOIIEMY PEIUINB PaKa MOJOYHON »KeJie3bl y narnueHTos ¢ ER-
HOJIOKUTENIbHBIM cTarycoM |7]. B pesysibrare mbr moarsepxiaem posib napsl resos IGFBP6
n ELOVL5 B quddepennmarun penunga.

[1] Joseph A. Cruz and David S. Wishart, Applications of machine learning in cancer
prediction and prognosis, Cancer Informatics, 2 (2006).

[2] Konstantina Kourou and etc., Machine learning applications in cancer prognosis and
prediction, Computational and Structural Biotechnology Journal, 13 (2015).

[3] Le Kang and etc., Linear combination methods to improve diagnostic/prognostic accu-
racy on future observations, Statistical Methods in Medical Research, 25 (2016).

[4] Kevin P Murphy, Machine learning: a probabilistic perspective, The MIT Press, 2012.

[5] Martijn Gésgens and etc., Good Classification Measures and How to Find Them,
Advances in Neural Information Processing Systems, 21, 17136-17147, 2021.

[6] Giora Unger and Benny Chor, Linear separability of gene expression data sets, IEEE/
ACM Transactions on Computational Biology and Bioinformatics, 7 (2010).

[7] V. V. Galatenko and etc, Highly informative marker sets consisting of genes with low
individual degree of differential expression, Scientific Reports, 5 (2015).
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DddeKTHI CITydaifHON MOIJIOIAIOIIEN cCpeabl B CAMMETPUYHBIX BETBSIIIIAXCS CJIy-
YJalHbIX OJIY>KJaHUSX MO OJJHOMEPHOI pellleTKe

Henes Onee
MockoBckuii rocynapctBennbiit ynusepcurer umenn M.B. Jlomonocosa, r. Mocksa
olivlegerr@gmail.com

Kaxk mpasuiio, Bersiiuecs: ciaydaiineie 6y aanust (BCB) paccmarpusaior B 0IHOPOHOM
BeTBsAIIelics cirydaifHoit cpejie, cM., Hamp., [1|. Lleab paboTel — u3ydeHre IPOCTOr0 CUMMET-
puuanoro BCB 1o ojiHOMepHOIT perieTke B HEOTHOPOTHOMN CJTyUIaifHON MOTJIONIAOIe cpeje ¢
HEIPEPbIBHbIM BpeMeHeM. [IpejicraBiieHHble pe3yJibTaThl Oy IyT 0606mars TeopeMbl u3 2] B
JIByX HalpaBJsieHnsaX. [I[poBejiena oreHka cBepxy /18 BEPOATHOCTU BOSHUKHOBEHUS SKCIIOHEH-
[IMAJILHOT'O POCTa CPEJHEro 4ucija 4acTull Jijid CaydailHoi cpejibl, UMeromel eIMHCTBEHHbIN
IEHTP pPa3MHOXKEHHS YaCTHUIl, PACIIOJIOXKEHHBI B HyJIe, U 4YeTbIpe MCTOYHWKA T'MOeIn dYa-
CTHUIl, CAMMETPUYHO PACHOJIO?KEHHBIX OTHOCUTEJILHO HYJIs, TJIe MHTEHCUBHOCTD ITOTJIOICHUSA
YaCTHUIL 38/Ia€TCS Pa3HOPACIIPE/ICICHHBIMU CIydaiinbIMu Bestuaunamu. [1o100HbIi pe3yabTaT
MIOJIYY€eH W JIUTS CIyYaifHOW cpejibl, UMeIOIeil 2n NCTOYHIKOB THOeIN YacTUIl, CHMMETPUIHO
PACIIOJIOZKEHHBIX OTHOCUTEJILHO HYJIS, HO B KOTOPBLIX IIOIVIOIICHUE YacCTHUll 3aJaeTcd OJUHa-
KOBO pacHpeJe/IeHHbIMA CAyYalHbIMU BeJIUIUHAMU.

[1] S. Molchanov, Lectures on random media Lectures on probability theory (Saint-Flour,
1992), Springer, Berlin, 1581 (1994), 242-411.

[2] V. Kutsenko, S. Molchanov, E. Yarovaya, Branching Random Walks in a Random
Killing Environment with a Single Reproduction Source, Mathematics, 12 (2024), 550.
https://doi.org/10.3390/math12040550

YTOo4YHEeHne acCUMIITOTUKU CPeJITHETO0 BPpeMEHU ITpeObIBaHUs CJydailHOTO OJIy2K1a-
HUsI B TOYKE MHOTOMEPHOI peleTKu

Hesnes Poman
MockoBckuii rocynapctBennbiit ynusepcuter umenu M.B. Jlomonocosa, r. Mocksa
roman.ievlev@math.msu.ru

B pabote ucceryercss Mojsieslb CHMMETPUYIHOTO, OHOPOIHOTO, HEIIPUBONMOTO CJIyYaifHOTO
GILY K AR ¢ KOHEUHO auciepcneii ckadkos Ha pererke Z¢, d € N. Bpems npeanonaraercs
uernpepbIBHbIM. Ocoboe BHUMAHUE YJIEISIeTCd U3YUEHUIO CJIYUalHOl BEJIMIUHDBI &, KOTOPas
OIUCBHIBAET BpeMsi IpeObIBaHus Oy K /IaHns B HyJIe 710 MOMeHTa BpeMenu t. OCHOBHOM 1EJTHIO
UCCJIeIOBAHUS SBJISIETCS YTOUYHEHUE aCUMITOTUYIECKUX PA3JIOKEHU JJIs PsiJjia BEPOATHOCT-
HBIX XapaKTEPUCTHK, CBI3AHHBIX C &;, TAKUX KAK IIePEXO/HbIe BEPOITHOCTH U CPEHee BPeMs
npeObIBaHus B HyJe. 11 3TOT0 ObLIM yCTAHOBJIEHBI HEOOXOIMMBIE YCJIOBUS, TTPU KOTOPBIX
BO3MOKHO YTOYHUTDH Pa3jIoyKeHUe YKa3aHHbIX (PYHKIMI. B xoje paboThl yIa/JI0Ch MOy YUuTh
sIBHBIE (POPMBI 3TUX pazjoxkenuii. [logydernbie pe3yabTaTbl MOTYT OBITH TPUMEHUMBI B aHAa-
JIN3e AHAJOTUYIHBIX MOJiesiell, a TakKxKe IMOJIYYeHUN CKOPOCTEeH CXOIMMOCTU B IPEeJeTbHBIX
TeopeMax, CBI3aHHBIX C IMOJ0OHBIME MTPOIIECCAMI.
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O06 acuMnOTOTHKE BEPOSTHOCTEI HEBBIPOXKAEHUS KPUTUIECKNX BETBSAIUXCS MTPO-
IIeCCOB B CJIy4daiiHOl cpejie C 3aMOpPa*kKMUBAHUSIMU

Kopwyros Hean
MockoBckuit rocynapctBennbiil ynusepecuter umenu M.B. Jlomonocosa, r. Mocksa
IDKorshunov@mail.ru

N3BecTHo, 9TO BETBAIUIICA IPOIECC B CAYYAWHON CpeJie XOPOIIO OIMUCHIBACTCS COOTBETCTBY-
IOIIUM CJIYHafiHbIM OJTy 2K JTAHIEM

Sp=&+...+&,,

e § = Iny;, (1), ¢x(t) n 1y — npomssofsmas GyHKINA THCTA TOTOMKOB H CTydaiiHas cpe-
na. B noxitaze Oymer paccMOTpeH BOIIPOC BBIPOZKIEHUsT BETBAIIETOCS TPOIECca B CIIy daifHOM
cpejie ¢ 3amoposkamu npu E&; = 0, ormmuatomierocst ot oosraroro BIICC tewm, arto kaxkias
cpejia yCTaHABJIMBAECTCA HA HECKOJIBKO TOKojeHuit. OKa3blBaeTCsd, YTO JIAHHBIA BOIPOC TaK
JKe€ TECHO CBHA3aH CO CJIyJailHbIM OJIyKIaHueM

Sn = 7'1§1 +...+Tn§n,

riie & = Iny, (1), @.(t) u n, — upoussojsmas GyHKIMA YUC/Ia TOTOMKOB U CilydaiiHast
cpelia, a T, — JAJIMTEJIbHOCTL k-ii 3aMOpPO3KU.

B nokmnaze OyeT mokaszaHo, ITO, €CIM YUCJIO IOTOMKOB JIIOOOIT YacTUIbI MMeeT TeoMeTpHIe-
CKO€ pacIipejiesieHne, a TaKzKe IPH OlIpe/IeJIEHHBIX YCJIOBUSAX HA MOMEHTHI £ I HA 3aMOPaKi-
BaHust {7, }°°; BEPOATHOCTH BLIXKUBAHUS BCETO MPOIECCA YOBIETBOPSIET ACUMIITOTUIECKOMY
COOTHOIIIEHUIO c
P(Zs, >0)~ , N — 00
2 2
Tt T

JJId HEKOTOPO# HOJIOXKUTEJIbHON KOHCTAHTEL C, TIE Sy = T1 + ... + Th.

MynpTucTabujibHbIE pelleHns 3aaa4un (pUIbTPAIMOHHON KOHBEKIIMN B KPYTrOBOA
obJiacTu

Koxanos Ilasen
FOxxmubrit benepanbubiii yauBepcurer, . Poctos-Ha- /oy
kohanov@sfedu.ru

HerpuBunasibHoe OTBeTB/IEHNE MHOYKECTBEHHBIX CTAIMOHAPHBIX PEKUMOB OOHAPYKEHO IS
IUIOCKOM 3aja49n (DUIBTPAIMOHHON KOHBeKImHU /Jlapcu B caydae €Jios, IPSIMOYTOJIbHUKA, 1
KOJIBIEBBIX obsacreii. st omrocssznoit obmactu B.J. FOnoudem [1] Ha ocroBe Teopun Ko-
cUMMeTpUn OBLTIO JIOKA3aHO CYIECTBOBAHME OJHONAPAMETPUIECKOTO CeMefCTBa perlennii u
JIBYKPATHOCTDb KPUTHIECKUX THCe]T Pajies s cOCTOdHUsST MEXaHnIeCKOT0 PaBHOBECUS. JTO
CBOMCTBO CHCTEMbBI ypPaBHEHUI JIOJIZKHBI BOCIIPOM3BOINTEL COOTBETCTBYIOIINE YHUC/IEHHbBIE all-
npokcumanuu [2|. B nacrosimeii pabore paccMaTpuBaeTCs BOSHUKHOBEHUE KOHBEKIIUH B KPY-
roBO#l 00JIaCTHU, 3AII0JHEHHON ITOPUCTON CpeIoil, HACBIIIEHHON HECXKUMAEMOM >KUIKOCTHIO 1
nojorpeBaeMoit cauzy. st onpeenernss KpUTUIECKUX 3HAYEHUI dmces Pajest mosrydeHbl
dopmysibl Ha ocHOBe HyJeil OecceseBbix yHKIuil. Pazpaboran MeTo KOHETHBIX PasHOCTEll
JUTsT CUCTEMBI YPaBHEHUI B TOJISIPHBIX KOOPIMHATAX OTHOCUTEIBHO (DYHKIMU TOKA U TEM-
neparypbl ¢ yderom nosroca |3]. Hucaennasi cxeMa MO3BOJIMIA PACCUUTBIBATH JIBYKPATHBIE
cOOCTBEHHBIE 3HAYEHUsI COOTBETCTBYIOIIEH CIIEKTPaIbHON 388Ul U BBHIYUCIATH OTBETBIISIO-
IIecsi KOHBEKTUBHBIE PEXKUMBI.
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Pabora Beimosinena B FOxxuOM deepasibiom yauBepcutere, . Pocros-na-/lony.

1| B.U. FOnoBuy, Kocummerpusi, Bupooicdenue pewerut onepamophoix ypasheruli, 603-
Yy
nurHosenue Pusvmpayuonnol xoneexyuu, Mar. 3amerku, 49(5), 142-148, 1995.

[2] B. Karasozen, A.V. Trofimova, V.G. Tsybulin, Natural convection in porous annular
domains: Mimetic scheme and family of steady states, Journal of Computational Phy-
sics, 231(7), 2995-3005, 2012.

[3] TI.B. Koxanos, B.I'. Hubynun, Jucienran crema 6 noAApHuET KOOPOUHAMAT OAA GHA-
AU3a Konsexyuu 6 nopucmot cpede, IB HIL UDC, 20(4), 37-44, 2023.

®azo0BbIe TTIEPEXO/Ibl B HAIKPUTUIECKOM BETBAIIEMCS CJIYYaifHOM OJIy>K/JaHUU TP
Pa3JIMYHBIX KOHPUTYypPaAUASIX UCTOYHUKOB BETBJICHUS

Kpomos Muxaun
MockoBcknit rocymapcTBennblii yausepcuteT nmenun M.B.Jlomonocosa, r. Mocksa
mikhail.krotov@math.msu.ru

PaccmaTpuBsaeTca BeTBsmeecs ciydaiinoe 6myskaamme (BCB) mo pemerke Z? (d > 1). Bpe-
M t IIpeJirosIaraeTcs HelrpepblBHBIM. 11pu ¢ = 0 Ha Z% uMeercs oiHa YaCTHUIIA. Uccnenyercs
caydaii, B KOTOpOM HabJII0/IaeTCs SKCIOHEHITUAIBHBIN POCT YUCIEHHOCTEH YacTUIl B KasK 101
Touke perteTku. 113 1| BeITeKAIOT IPEIeIbHbBIE TEOPEMbBI O CXOAUMOCTH HOPMUPOBAHHBIX THC-
JIEHHOCTEH YaCTUIl IOYTH HaBEepPHOE IPU U3ydaeMbIX KoHpurypamusax. Pa3oBbie MepexoIbl B
najikpuruntdeckom BCB orpeensiores cTpyKTypoit UCKPETHOTO OJIOKUATEIHLHOTO CIIEKTPa
SBOJIFOIIMOHHOTO OIIEPATOpa YUCAeHHOCTel JacTuil, cM. [2]. VI3ydarorces ycaoBust CyIecTBoBa-
HUA ITOJIO2KUTEJIbHBIX N30JIMPOBaHHBIX CO6CTB€HHBIX 3HAUYEHU U UX KpaTHOCTHL B 3aBUCHUMO-
CTH OT KOHKPETHOW KOHMUTYpaAIlUi UCTOYHUKOB BETBJIEHUA U MX WHTeHCHUBHOCTEH. /lannble
YCJIOBUSI MOT'YT OBITH BBINMMCAHbI B SBHOM BHUJIE JJIsS Psijla KOHKPETHBIX KOH(MUTYpPaIyil nc-
TOYHHUKOB BeTB/IeHud. [Tomydentbie 3 deKThl Ipn pas/imIHbIX KOHMUTYPAIISTX UCTOIHUKOB
BETBJIEHUS TPOMJIJIIOCTPUPOBAHBI € TIOMOIIBIO KOMIIBIOTEPHOT'O MOJIEJIUPOBAHUSI.

[1] H. B. Cmopomuna, E. B. fdposast, O6 odnoti npedeavrotc meopeme 0as 6emeAUULCA
cayuatinox oayorcdanud, Teopust BepodTH. u ee npuMeH., 68(4), 779-795, 2023.

[2] E. B. dposast, Chnexmpanvras acumnmomura HaOKPUMUYECK020 6EMBAULE20CA CAY-
watinozo bayscdarusa, Teopus BeposTH. u ee npumen., 62(3), 518-541, 2017.

AcuMOTOTHKY MaKCUMAaJIBHBIX B3BEII€eHHBIX HepecequI/If/'I CJIy“IaI.;’IHbIX MHO>KeCTB

Hunda

Jlanrunoe Hean
Mezx tyHaposablii MaTeMaTndeckuii nHcTuTyT uM. Jleonapma Ditnepa, r. Cankr-Ilerepdypr
lyalinov239@yandex.ru

B noknane 6ymer pacckazaH WHTEPECHBIN J7Is PUJIOKEHNIT BOIIPOC O Pa3Mepe MaKCUMAJTh-
HOTO TiepecedeHus ciaydaiinoro muoxkectsa Ilunda ¢ snmementamu 6osbioro Habopa Hesa-
BHCHMBIX MHOXKECTB TOI'O K€ THIIa, HO, BO3MOXKHO, C JPYIUMH IapaMerpaMiu. TakxKe Oy-
JeT cchopMysImpoBaHa Ipejie/ibHasg TeopeMa JIjisi ACHMITOTHIECKOIO ITOBEICHIS MAKCUMYMa
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B3BEIIIEHHOMI PEJIEBaHTHOCTHU IIepecedeHudA MHOXKECTB L[I/IH(ba JJId cjiydagd CTEIICHHBIX U 9KC-
IIOTCHIIMaJIBHBIX BECOB. By,lLeT IIOKa3aHO, YTO MaKCHMaJIbHasd B3BEHICHHA:d PEJIEBaHTHOCTD
IIO I HACTCA TOH XKe Hpe,ILeJIbHOﬁ TeopeMe, 9TO U peJIEBaHTHOCTD, OHpe,ILe.HéHHaH HamboJee
PEAKUMUA dJIEMEHTaMK HepecequHﬁ.

JlokpuTudecKrue BeTBSAIINECS MPOIIECChl C JOJTUM BpPeMeHeM KWU3HU U JIBaK/bl
CTOXaCTUYECKOI MyacCOHOBCKOI MMMUTpanuei

Manunoscruti Teopauii
MockoBcknii rocyiapcTBeHHbIN yHUBepcenTeT mmern M.B. Jlomonocosa, r. Mocksa
georgy.malinovsky@math.msu.ru

Nzy4alorcs TOKpUTUYECKHE BETBAIIMECs ITPOIECCHl ¢ UMMUrparmeii. Panee Takue mporecch
paccMaTpPUBAJINCH B MPEIIOJOKEHNN KOHEYHOT'O CPEJIHET0 BPEMEHM YKMU3HW YACTHUII, TOTIA
OHU MMEIOT CTAIlMOHAPHOE IIPeJie/IbHOE pacipeiesienne. PacemarpuBaeTces cirydait, Koraa pac-
IpeJie/IeHrsT BpeMeH YKU3HU YaCTHIL IMEIOT CTelleHHbIe XBOCTHI U OecKoHeuHble cpenane. [Ipu
9TOM OKa3bIBAETCs, UTO YHUCJIO YACTHI] PACTET U MOXKHO IOy IUTh aHAJIOTU 3aKOHA OOJIBINNX
Yuces U IMEeHTPAJIbHON MpeJiesibHOM TeopeMbl. KpoMe TOro, BXOIHON MOTOK IPE/IIoaracTcs
JIBazK/Ibl CTOXaCTUYECKUM, & UMEHHO, €r0 MHTEHCUBHOCTH OIMCBHIBAETCSH HEOTPUIIATE/IbHBIM
CTAIMOHAPHBIM CJIyYalfHBIM IIPOIECCOM, ITPU HEKOTOPBIX OrPAaHNYEHUIX Ha KOPPEJIAIMOHHY IO
dyukmuio. Takue IOTOKM paHee pacCMaTPUBAJIUCH B TEOPUU MaCCOBOI'O OOC/TY2KUBaHUs, HO
JIJ1S BETBATIUXCS MTPOIIECCOB 3TO JIEJAeTCs BIIEPBBIE.

YcpeagHeHEe MHOTOMEPHOT'O MEPUOANYECKOro 3JIJIMIITUYECKOTO oliepaTopa Ha
Kpao CIEKTPAJIbHON JIAKYHBI: OIIePATOPHBIE OIIEHKN B YHEPreTUYeCcKOoil HopMe

Muwynosuy Apcerud
Canxkt-Ilerepbyprekmii rocyapcrBennsiii yuusepeuret, I. Cankr-IletepOypr
st062829@student . spbu.ru

B mpoctpanctse Lo(R?) paccMaTpmBaeTcst s/UTANITHICCKHIT CaMOCOTPSZKeHHbIH muddepen-
[UABHBINA OlepaTop BTOPOro MOpsika A. ¢ MepuoundecKuMu ObICTPO OCIIUJLTHPY FOTTHME
koapdurmentamm: A, = —div g(x/e)V + e ?p(x/c). UsBectHo, uTo criekTp oneparopa A,
UMeeT 30HHYIO CTPYKTYPY: OH ABJIAETCST O0beINHEHNEM 3aMKHY ThIX OTPE3KOB (CIIEKTPATLHBIX
30H). 30HBI MOI'YT II€PEKPBIBATHCS. MexK 1y 30HaME MOTYT OTKPBIBAThCs JlaKyHbI. CoriacHO
runioreze Bere-3omMmepderibaa, B MHOTOMEDHOM CJIydae 9uc/io JakyH KoHedno. [lomydena
AIIIPOKCUMAIA PE30IBLBEHTHI B PEryJIApHOI TOUKe oneparopa A, , 6J1M3K0i K Kpaio BHY TPEH-
Hell ClIeKTPaJIbHOI JIAKYHBI, 110 «IHEPTeTHYECKO» HOPMe € MOTrPeNtHoCThio mopsiyika O(e). B
ciydae Korja p = 0, «3HepreTuyeckas» HOpMa — 9TO OlEePATOPHast HOPMa U3 IPOCTPAHCTBA
Ly(RY) B kmace Cobosesa H'(R?), ciyuait p # 0 Gyer obcyKaaThes Ha JOKIAJIE.

06 ogHOM KOMOMHATOPHOM KJIacCe CJIyYalHBIX OJIy K IaHuii

Muwypa Ilemp
Canxt-Ilerepbyprekumii rocyapcrsennsiii yuusepcuret, . Cankr-IleTepOypr
mishurapetr@gmail.com

JLnist IpOM3BOJILHON TIOC/IEI0BATE/ILHOCTU §; JIMHBI . HAUOOJIbINEH BBITYKJIONH MHUHOPaHTOI
Ha3bIBaeTC HanOOJIbIAas BBITYKJIas MOCIeI0BaTe/IbHOCTD h;, Takasd, uTto h; < s;. B Toukax,
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rJie JIOCTUTAIOTCS PaBEHCTBa, HAXOJATCS ee BEPIINHBI, a MexK 1y HuMu — pebpa. Jlis cran-
JIAPTHOTO cJIydaiiHoro OJIy:KIaHusl ¢ HE3aBUCUMBIMU OJIMHAKOBO PACIPEICICHHBIMI IaraMu
JUTHHBI pebep BBIIMYKJI0M MIHOPAHTHI PACIIPEIe/IeHbl KaK UK/l PABHOBEPOSITHO BHIOPAHHOI
IIePeCTaHOBKY JITMHDI 7.

Mpur paccMOTpUM JIPYTYIO MEPY Ha CJIyYaiHBIX [IEPECTAHOBKAX, B KOTOPOH IMUKJINYECKUI THIT
Oy/eT HENOCPEJICTBEHHO 3a/1aBaThcsd napameTrpoM 6. C moMoIbio 0000IIEHHOTO TPeodbpas3o-
Banus BepBaara 110 Heil MbI IOJIydUM HOBOE CJIydaiinoe OJIyKJIaHue U PACCMOTPUM COOTBET-
CTBYIOIIUI eMy IIpeesbHbIA cirydalHblil mporecc.

O cBoiicTBax MakKCuMyMa Cﬂy‘{aﬁHOFO Impoiecca Ha3HaAYeHUil

Mocxanrernrxo Tumogpeti
Cankr-Ilerepbyprekumit rocynapcrBennbiii yauepentet, . Cankt-Iletepbypr
teamofey1982@gmail. com

Jlannas paboTa MOCBsIEHA HCCJIEIOBAHUIO MaKCUMyMa IIpollecca Ha3HAUYeHUU JJIs IPSMO-
yroapHbIX MaTpull. Haiigera acnMnToTnka MaTeMaTHIeCKNX OKUJAHWI MaKCHMyMa, MOJIy-
YeHbl COOTBETCTBYIONIMII 3aKOH OOJIBININX YHCEJT M HEKOTOPBIE SKCIIOHEHIMAJBbHBIE OIEHKHI
BEpPOATHOCTEN OOTBITNX YKIOHEHUI.

Nepapxusa IlanbpMma ajigd qeTepMUHAHTHBIX TOYE€YHBIX HPOIECCOB

Hoeszopodos Ezop
MockoBckuii rocynapcTBennbiit ynusepcuter umenu M.B. Jlomonocosa, r. Mocksa
egor_neo@mail.ru

B nmoknase OyyT paccmorpena uepapxus [lagbMa jiyid qeTepMUHAHTHBIX TOYEYHBIX ITPOIIEC-
COB.

Ananns MoOeJin IepeHoca I1Jia3Mbl B BUHTOBOM MAarHmvMTHOM IIOJIe

Oxcozoesa Upuna
Poccunitckuit yausepcuter japy:k0n1 Haponos um. I[latpuca JIymymOsr, 1. Mocksa
oksogi@mail.ru

B sokjae npejcTaBieHbl Pe3ysbTaThl aHAJM3a MaTeMaTUIeCKON MOJeu IepeHoca, ILias3-
MBI B CIEpa/bHOl OTKpbITO MarauTHO JioByrike CMOJIA, cosmamnoit B UAD um. T'. 1.
Bynkepa CO PAH [1]. YaepxaHue 11a3Mbl B YCTAHOBKE OCYIIECTBIISIETCS 38 CUET HepeIadn
HMITYJIbCA OT MarHUTHOTO II0JIsI C BUHTOBOI cUMMeTpueil Bparaorieiics miasme. Maremarn-
YecKas MOJIEJIb OCHOBAHA Ha CTAIIMOHAPHOM yPaBHEHUH IiepeHoca mia3mbl [2]. B mojens BBe-
JleH y4deT (PYHKIMOHAJILHOIO BUIa KOI(MMUIMEHTOB MOIE/IN, 3aJaHHbIX B JIAalla30He, COOT-
BETCTBYIOIIEM (PU3KKE IIPOLECCa yiaep:Kanus. [IpuBeieHbl 3aBUCUMOCTH [IaPaMeTPOB MOJIEII
OT KOOP/IMHAT, IIPU KOTOPOii HabJII0IaeTCsl KAYeCTBEHHOE COOTBETCTBHIE PAcdeTa SKCIIEPUMEH-
TaJIbHBIM JaHHBIM. Maremarndeckas Moje/b paspaboTaHa Jjid IIPeJICKAa3aHus IIapaMeTPOB
yIAepyKaHUsl [JIA3MbI B IPOEKTUPYEMBIX YCTAHOBKAX CO CIIMPAJILHBIM MATHUTHBIM IIOJIEM.

[1] A. V. Sudnikov, A. D. Beklemishev, V. V.Postupaev, A. V. Burdakov, I. A. Ivanov,
N. G. Vasilyeva,K. N. Kuklin, E. N. Sidorov, SMOLA device for helical mirror concept
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exploration , Fusion Eng. Des., 122 (2017), 86-93.

[2] A.D. Beklemishev Radial and azial transport in trap sections with helical corrugation,
AIP Conf. Proc., 1771 (2016), 040006.

Mepnr Ilypa n nporecc Ilypa

Hunwyx Huxuma
A ipITeiickuit rocytapcTBEHHBIN YHUBEpCHUTET, T. Maitkon
nikitapinchuk@mail.ru

yayT paccmorpensl Mepbl [Ilypa na aBymepnbix jmarpamvax FOmnra u npomnecc [lypa na
TpéxmepubIX Juarpammax HOura. VccsenoBanne BKJIIOUaeT aHAJN3 aCUMITOTHYECKOTO I10-
BesieHns Mep [lypa, mx cBA3b ¢ JeTepPMUHAHTHBIM TOYEYHBIM ITPOIECCOM U CUMMETPIUIHBIMUI
muorouneHamu [Ilypa. IIpomecc lypa m3yden ¢ Toukn 3peHUs ITUHAMUKHI pa3bueHnii ¢ mc-
roJib3oBaHueM 1eneit Mapkosa.

CraTucrudyeckoe Oll€HUBAHHUE dHTPOIINU IIepeHOoCa

Honomapv Anacmacus
MockoBckuit rocyapcTBennbiii yausepcuteT nmenn M.B. Jlomonocosa, r. Mocksa
anastasia.ponomar@math.msu.ru

Durpomus nepenoca, koropyio Beea T.Schreiber (2000), mpemocTaBiiseT BO3MOKHOCTD U3-
MepsATh 00beM HallpaBJICHHOW WH(MOPMAIUA MKy CJIydailHbIME IporieccaMu. V3BecTHO,
HaIpUMep, YTO I TayCCOBCKUX IPOIECCOB UCIOIb30BAHUE TON BEJIUYUHBI, B OIPE/IE/ICH-
HOM CMbICJIE, SKBUBAJIEHTHO ITPUMEHEHUIO 110/1X0/1a, pa3suToro B psje pador C.W.J.Granger.
DHTPOIINS IEPEHOCA U €€ CTATUCTUYECKIE OIEHKHU IIPEJICTAB/ISIOT HE TOJBKO TeOPETUIECKUit
WHTEPEC, HO U MIUPOKO MPUMEHSIOTCA BO MHOIMX 00JiacTdX. [oCcTaTOYHO yHOMSHYTH HEB-
POJIOTHIO, KapIUOJIOTHI0, OMOXuMUI0 1 (puHAHCHI. B /10K/Ia/ie paccMaTpuBalOTCs HEKOTOPbIE
ACUMIITOTHYECKHUE PE3YIbTAThI, OTHOCAIINECS K CTATUCTUIECKOMY OIEHUBAHUIO SHTPOIIUHN ITe-
peHoca u ycaoBHON B3amMmHO# nHMopMalun. KpoMe Toro, obcyK1ai0Tcst UTIOCTPUPYIONINE
HIPUMEPHI.

Merton nBoitHOro O6yTcTpamna /s OMeHKHN MHIEKCA 3KCTPEeMaJIbHbIX 3HAYEHU C
HICIIOJIb30BAaHMEM SKCIEKTUJINI

IIpoxonenxo Fezenufi
Nucruryr Maremaruku um. C.JI. Cobonesa CO PAH, r. HoBocubupck
evgenii.prokopenko@gmail.com

Iycrs F(z) = L(az)x_% — xBoct pacnpejesenust F) rae L(x) — MeJJIeHHO MeHsIIOIasicst
dbyukus, a KoHcTanTa y > 0 Ha3bIBAETCHA UHJEKCOM dKCcTpeMasibHbix 3nadennii (EVI). Wn-
neke EVI no3sosisier moHATH CKOPOCTh yOBIBAHUS XBOCTA PACIIPE/ICICHUsT, & TAKXKe OICHUTD
BEPOATHOCTD MPEBBIIIEHUS OIIPEIeJIEHHOr0 3HavdeHns. Hampumep, B Teopun cTpaxoBaHus a-
paMeTp 7y olpe/ieigeT YOBITKH HHBECTUITMOHHOTO MTOPTdeJid, a B 3a/1a9ax Ha CETEBBIX rpadax
OIIMCBIBaECT JUHAMUKY prHHOMaCHlTa.6HbIX KJIaCTEPOB.

HawuboJtee nuzBectHbiit 101x0/1 K oreike EVI BK/ogaeT rpyIiny oeHOK, UCIIOJIb3YOIIIX CBOM-
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CTBa MOPSAIKOBBIX craTucThK. Camasi nomy/sgpHas u3 Hux — onenka Xuuia (Hill, 1975):

. 1 X(n—i+1)
Y= D log| —— |,
k(n) ; X n—k(n))
rae Xy, -+, X(n) — IOPAIKOBbIE CTATUCTUKHU U3 pactpejenenus F. Oamaxo pacupocrpa-

HEHHOM TIPOOJIEMOIi ITHX METOJIOB SIBJISETCA UX 3aBUCUMOCTb OT YHCJIa MAKCUMAJIbHBIX 3J1€-
MeHTOB BbIOOpKU k(n). Jljist HaXOXKIeHnsT ONTUMAJIBLHOTO dncia k(n) ObLI IPeJIozKeH MeTO/T
nBoitaoro 6yrcrpana (Draisma u gap., 1999).

Jpyrue MeTo/bl OIEHKH WHJIEKCA UCHOJIb3YIOT IKCIeKTHIbHbIe ollenku (Daouia u jip., 2021).
OKCHEKTUINHI, B OTJIMIHE OT KBAHTHUJIEH, TIO3BOJIAIOT OINEHUBATDL HE TOJIHKO YaCTOTY SKCTPE-
MaJIbHBIX COOBITHIl, HO U UX BEJIUUINHY.

B namrOM J0KITaze 00CyKIAI0TCS KIIOUEBbIE UJIeN OIEHKN MHJEKCA IKCTPEMAJBHBIX 3HAe-
HUI, KOHIENIS SKCIIEKTUINI U TIOCTPOEHIe MeTO/Ia JIBOWHOTO OyTcTpana s HaXOXKIeHUS
ONTUMAJILHOTO YpOBH: oreHKN EVI Ha ocHOBe skcnexkTuimii. Teopus mojKperuigeTcs duc-
JIEHHBIMU CPaBHEHUAMH Pa3JIUIHBIX METOJIOB OIEHKH WH/IEKCa KCTPEMAIbHOCTH Ha CHHTE-
Tuveckux JaHubX. Pabora Boinosinena copmectHo ¢ A K. JIykbsHOBBIM.

pre,I[HeHI/Ie QJINIUIITUIECKOI'o oliepaTopa 4YeTBepToro InopdakKa C lnmepmoamieCKun-
M KOSCI)CI)I/II_[I/IGHTB.MI/I IIpn HAJIN4YMN MJIQAIINX 9JI€HOB

Cagporos Hzopo
Cankr-Ilerepbyprekumit rocymapcrBennbiii yauepentet, . Cankt-Iletepbypr
st0856720@student.spbu.ru

Pabora oTHOCHTCS K Teopun ycpeHeHUs epuontieckux auddepeHnnaabHbIX OlepaTopoB.
B R paccMaTpuBaeTcs MATPHYHBIN 3/UIMITHYICCKHII ONEPATOp YeTBEPTOro MOPSAIKA C Ie-
pUOIMIeCKUMU OBICTPO ocrmyiupyomuMn koddduimentamu. Crapinasi 9acTh OrepaTopa
3a/1aHa B (DAKTOPU30BAHHOI (bopMe; onepaTop COJEPXKUT UJIeHBI BTOPOTO MOPSJIKA W ITOJIO-
JKUTEJIbHO ONpeIe/IEHHbIN moTeHnal. [lokazano, 9To B mpe/iesie Majaoro meproga oOpaTHbIi
OIIepaTOP CXOIUTCH IO ONEPATOPHOIT HOpMe B Ly K 0OpaTHOMY OT 3(phEeKTUBHOTO OIlepaTopa.
Db dekTuBHLII OrIepaTop MPeJACTaBIAET COOON SITUITUIECKUN ONePATOp YeTBEPTOIrO MOPSII-
Ka C MOCTOSHHBIMU KOod(ddurimentamu. [losryuena ornenka morpenHocT TOYHOTO MOPSIKA.

AcuMIITOTHKA BEPOSITHOCTH HEBBIPOXKJIEHUS KPUTUYIECKOTO ABYIIOJIOTO BETBSIIIE-
rocs Ipoliecca B cJjydYaiiHoii cpejie

Cenvro Iasen
MockoBckuii rocynapcTBennbiilt ynusepcuter umenu M.B. Jlomonocosa, r. Mocksa
psenko2901@outlook. com

[IpencraBum cebe ciemyromuii nporecc BersjeHus. [lycTs n3navaabHo ecTh o/iHA Tapa da-
CTHI pa3HbIX 10/I0B. Ha mepBoM Imare sta mapa jgaer caydaifHoe KOJUYeCTBO MOTOMKOB —
cIydaiiHoe KOJIMYeCTBO YacTHIl oboux 1oJioB. [losydennbie yacTuibl 00pa3yoT HOBBLIE TIa-
PbI, KOJIMYECTBO KOTOPBIX OIMHUCHIBAETCS COIVIACHO 3apaHee 3aUKCUPOBAHHONW (DYHKIUUA —
dyukiun napocoderanuii. Ha BTOpoMm 1mare sToro mporecca Kaxkjas oOpasoBaHHas Tapa
JaeT cJIydaiiHoe KOJIMYeCTBO HOBBIX YaCTUIl, HE3ABUCAMO OT JIPDYTHUX Iap U OT MPEJIBLICTOPUN
nporiecca. [locsie sToro Bce HOBBIE YACTHUILI 00OPA3YIOT HAPbBI, COIVIACHO 3a(UKCUPOBAHHOMI
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dyukiun nmapocoderannii. Ha Tperbem 1mare kazkjas mapa CHOBa IOPOXKJIAET HOBbIE YaCTHU-
IIbI 1 00Pa3yI0TCA HOBBIE TIAPhI U TaK JaJiee.

JlobaBuM B MOJIEJIb CJIYHafHYIO CPEJLy — IOCIEI0BATEIbHOCTD HE3aABUCUMBIX OJMHAKOBO Pac-
IIpE/IeJIEHHBIX HEBBIPOXKJICHHBIX CJIYYaflHbIX BEJIMYUH. ByjieM cUuTaTh, 9TO TEleph PAa3MHO-
JKeHre 1 00pa30BaHue Tap 3aBUCHT €Ille U OT 9TOH cpelibl. A UMEHHO, pa3bIirpaeM CIyJailHyio
cpeny = (1,12, ... ). PaccmoTpuMm Tenepb mpom3BoJIbHBIN miar k > 1 Halmero mporecca u
[apbl YaCTUIL, 0OPA30BAHHBIX HA MIPOIILIOM miare. 3JadUKCUpyeM 3JIEMEHT 1), cpeibl n). Torma
KaxkJiasl 1mapa JaeT caydaiiHoe KOJIUIeCTBO IMTIOTOMKOB 000UX TI0JIOB B COOTBETCTBUU C ITPOM3-
BojidIeil pyukimeit, 3apucsiieit ot 7. [lociie 3Toro Bce HOBbIE MOTOMKM 0OPA3yIOT HOBbBIE
napbl coryiacHo (BYHKIIUU TTapOCOYeTaHnil, KOTOpas TaKxKe 3aBUCUT OT 7). Ha ciemytorem
mare (pUKCUPYETCs JIEMEHT 7)i41 U IIPOIECC POJIOIZKACTCH aHAJTOTHIHBIM 00Pa30M.

PaccmoTpennsrit iporiece — dbusndeckas HHTEPIPETAINs IBYIIOJIOT0 BETBSIIETOCS IPOIecca
B cay4aiinoii cpene (IBIICC), Beemennoro Buepseie S. Ma B pabore |[1], rme nccienosa-
JIUCH YCJIOBUS HEBBIPOXKJICHUS MIPOIECCa U CXOJIMMOCTH HOPMHUPOBAHHOTO IIPOIECCA B CIIydae
HEBBIPOXK JICHUS.

OxkazbIBaeTcs, ITO Ipejie/ibHas TeopeMa 00 aCUMIITOTUKE HEBBIPOXKICHNUS KPUTHIECKOTO
BIICC npu mmpokom Kjaacce GYHKIII TapoCOIeTaHmil, pACCMOTPEHHOM BIIEpBBIE B paboTe
)
[2] IkssteBa A.B., umeer GJiM3KUil BUJI K KJIACCHIECKON TeopeMe JJisi KpUTUIECKUX BEeTBsI-
IIUXCs TTPOTIECCOB B CIYyYaHON cpejie, (DOpMYyJIUPOBKY KOTOPOil MOXKHO HAWTHU, HAIIPUMED, B
crarbe [3].

[1] S. Ma, Bisexual Galton —Watson branching processes in random environments , Acta
Math. Appl. Sin, Engl. Ser., 22 (2006), 419-428.

[2] A. B. llIkusieB, Boavwiue ykaonenus 6emeAUe20CA NPOUECCA € HACTNUYUAMU 08YT NOAOE
6 cayuatinol cpede, Inckpernas maremaruka, Juckper. marem., 35:3 (2023), 125-142

[3] G. Kersting, V. Vatutin, Discrete time branching processes in random environment. ,

John Wiley & Sons, 2017.

COBepIJ_IeHHbIe AeTepMHNHAaHTHbIE€ MePbI: (I)OpMaJ'II/ISM OJIBbIIIaHCKOr'O

Coxonos Heopv
MockoBckuii pusnko-rexuundeckuit nnctutyT, I. Mocksa
sokolov.igorb506@yandex.ru

JleTepMUHAHTHBIN TOYEIHDIH IPOLECC €CTh GOPEIEBCKasa BEPOATHOCTHAS Mepa Ha IPOCTPAH-
crBe KoHndurypanuii paccMaTpubaeMoro (azoBoro IpoCTpaHCcTBa, KOTOpas XapaKTepu3yioT-
¢t HabOPOM KOPPEIAIMOHHBIX (DYHKIMI, 38JaI0IIUXC KaK JeTEPMUHAHT KOPPEIAIUOHHOIO
sapa. OJUH U TOT »Ke MPOIECC MOXKET 3a/laBaThCd pasHbIMU dapamu. |'puropuit OJibInaH-
ckuii 1] comocraBisier paccMaTpEBaeMbIM BEPOSITHOCTHBIM MepaM IpeJICTaBIeHre aarebp
CIIEIMAILHOTO BUIa. HaduHas ¢ IMCKPETHOTO CIydas, OH CTPOUT IPEJCTaBJICHHE aaredpbl
C(2) xS (S — rpymma KOHEYHBIX TEPECTAHOBOK (hasoBOro MpocTpaHcTBa (1), KOTOpoe cTa-
BUT B COOTBETCTBUE GOPEJIEBCKON Mepe, MHBAPUAHTHONW OTHOCUTEIHHO JIEHCTBUS TPy S.
ITpu mepexoje K HENPEPHIBHOMY CJIydYal0 CTPOUTCS CIOPBHEKTUBHBIA TOMOMOP(MU3M MEXKIY
yKazaHnHoil Bblie ajreGpoit m aarebpoit anTukommyTanuonubix coornomennit 2% (CAR).
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ITpencrasienne nocieHelt OKa3bIBaeTCA BeCbMa yI00HBIM JJIA N3YUCHAA Mep CHeNnaJIbHOTO
THUITA, HA3BIBAEMBIX «COBEPIIEHHBIMU» (perfect).

[1] G. Olshanski, Determinantal point processes and fermion quasifree states, arXiv:
2002.10723v2.

[2] A. Bufetov, Quasi-Symmetries of Determinantal Point Processes, arXiv:1409.2068.

IIpenesnbHbIE TEOPEMBI [J11 BEPOSITHOCTHOI MOJesim OUpPKEBOro CTakaHa

Tapacenxo Anexcandp
HoBocubupckuit rocyrapcrBennblii yausepcuret, . HoBocubupcek
a.tarasenko2@g.nsu.ru

Bup:zkeBoit crakal — 310 TabJIUIa 3asiBOK Ha MIOKYIIKY /IPOJIazKy HEKOTOPOIO aKTUBa, B KOTO-
poit oToOpazkeHbl 00 BLEMBI 3asIBOK U COOTBETCTBYIOIINE UM IIeHBI. PaccMaTpuBaeTcss MOJIE/b,
IJle TIeHBl 3aBOK BBIOMPAIOTCA M3 (DUKCHPOBAHHOTO KOHETHOI'O MHOYKECTBA, & PA3MEITeHUs 1
OTMEHBI 3aBOK U CJEJKH 10 3asgBKaM C HAWIYUINell TeHON ITPOUCXO/IAT COIVIAaCHO HE3aBUCU-
MbIM 1porieccaM Ilyaccona. B paborax mpe/iinecTBeHHUKOB pacCMaTpPUBAJIC CIydail, KOrjia
CJIEJTKU COBEPIIAIOTCS TOJIBKO JIJIS OJHOM 3adBKH. B cilydae, Korja cieiaka MOXKeT ITPOMCXO-
JINTH 110 HECKOJIbKUM 3aBKaM OJHOBPEMEHHO, IPUBEJIEHBI JJOCTATOYHbIE YCJIOBHUS SPTOTUIHO-
ctu cuctembl. [[1g cpejiHero apudmMeTnIecKoro MeK/1y HAWJIyUdIIUMU IleHaMU Ha TOKYIIKY U
POJIAKY [IPUBOJISITCST OIIEHKA BEPOSTHOCTH TIPU CJIEJLYIOIEM M3MEHEHUN TOTH BBEpPX /BHUS.

IlpenenbHasi TeopeMa AJis IIpollecca NOCTYNJIEHUs PelleHnii B OHJIaliH-0JIUMIIU-
azne

Tepexos Hean
MockoBcknit rocynapctBennblii yausepcuteT nmenn M.B. Jlomonocosa, r. MockBa
terivanl4@gmail.com

JIoK/1a)1 TIOCBSAIIEH MaTeMaTHIECKOMY PEIIeHuIo MPoOJIeMbl BbIJIAYU BapUaHTOB BO BpEMs
IPOBeJIEHNS OHIalH-omMIIHa bl [IpecTaBim cebe copeBHOBaHME, B KOTOPOM €CTh HECKOIIb-
KO BapHUaHTOB 3aJaHuii (IPeJoI0KUTeIbHO PABHBIX 0 CJIOKHOCTH), MOJIH30BATEIN TO/I-
KJIIOYaIOTCA K YYaCTUIO B CJIydaiiHble MOMEHTBHI U3 HEKOTOPOI'0 IIPOMEKYTKa, II0JIyYaloT 3a-
JIavM U CIIYCTsI HEKOTOpOe BpeMsi c¢JiafoT perrenusi. OcHOBHAs 3ajia4da — 10 XOJLy ITPOBEIeHUs
OJIMMIINAJbI IPOBEPATH OAHOPOAHOCTL PA3/IMYHLIX BAPUAHTOB U OCTAHOBUTL BBIJIAYy YacCTHU
BapUAHTOB 3a/[aHUMN, €CJT OHU 3HAYUMO CJIOZKHEE UJIU IIPOITE OCTaIbHbIX. OTCI0/Ia BOSHUKAET
3a/1a9a O IPOBEPKEe OJTHOPOJHOCTH BapMAaHTOB 3ajaHnii. [Ipnm sToM KemaTeapHO TOCTPOUTH
MIOCJIE/TOBATETBHBIN KPUTEPHil, YTOOBI KOHTPOJIMPOBATH OTHOPOJHOCTH BAPUAHTOB 33 TaHUI
IIPAMO BO BpeMd IIPOBEJCHUs OJIMMIIA/bI, & JJjid [HOCTPOCHUd II0C/Ie/I0BATE/IbHOIO KpUTe-
pusi TpedyeTcs U3YUUTh MOBEJIeHNE TOCTYIAONINX JIAHHBIX, pACCMaTPUBas UX KaK CJIydaii-
ubIil poriecc. Hacrosrias pabora mocssiieHa n3ydeHnio TaKoro porecca u J0Ka3aTeIbCTBY
IpeseIbHON TeOPEMBI JIJId Hero.

[IpeamomokKumM, 9T0 MBI XOTUM ITPOBEPUTH CIIPABEJIMBOCTH OJTHOTO KOHKPETHOTO 3a/aHUs,
y 9TOro 3aJlaHus ecTb m BapuanToB. CunTaeM, 9TO BapUAHTHI pa3/aloTCs HE3aBUCUMO U
PABHOBEPOATHO JIJIST KaYKJIOTO YIACTHUKA, KarKJIbI 9e/IOBEK PeNIaeT TOJHKO OJIUH BapUaHT,
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I03TOMY OyJIeM CUUTATh, YTO 00IIee TUCTIO JIIO/IEl, PEITAIONINX KayK IbIil BO3MOXKHBII BApUAHT
He 3aBHCHUT OT BapuaHTa u paBHo V.

[Tycts S¢ — Bpems, Korja i-if 4eJI0BEK U3 j-T0 BApUAHTA HAYAJ PEIaTh 3aJ1aHue, T/ — Bpewms,
KOTOpPOE 5TOT YeJIOBEK 3aTpaTus Ha pernenne. CunraeM Jiist Beex 4, j, 9ro S; — He3aBUCH-

MbI€ OJIMHAKOBO PACIIpe/IeIeHHble CilydaliHble BeJnaunbl, 7) — He3aBUCUMbIE U 1IPU (DUKCH-

POBAHHOM j OJIMHAKOBO pacIlipejieIeHHbIe CIydaiiHble BeJIUYUHBI. 10Tr/1a eCTeCTBEHHO TIpeI-
[OJIOXKUTh, UTO Y OTJMYAIONINXCA 10 CJIOXKHOCTH BapHAaHTOB Oy/eT pa3Hoe paclpejeeHne
BPEMEHU WX PENIeHUs, B YaCTHOCTU, MOXKET OTJUYaTbhCd CPeJHee BpeMs peIleHusd, a 3Ha-
9HUT, BOIIPOC O PABHOM CJI0KHOCTU BapUAHTOB CBOJUTCS K IIPOBEPKE OJIHOPOIHOCTH BHIOOPOK
BPEMEH DelIeHus 3a/IaHUsl, BBEJIEHHBIX BBIIIIE.

Bsesiem mporiecensl, KOTopble UCCIeIyioTcs B HacTosmeir padbore. [lycrs
gty =S +T/ <t}
— UHJIUKaTOp TOI'o, 4TO y‘{aCTHI/IK 3aKOHYMJI pelnenue 3a/Jainud Ha MOMCEHT BpeMeHun t,
M () = (T! + S)) - I{S! + T) <t} +1t- I{S] + T] >t} = w!(t) + (1 — (1))

— BpeMs, KOTOPOe 9TOT YYaCTHUK 3aTPATH/I Ha pelrlenne Ha MoMeHT Bpemenu t. Torma koJm-
YECTBO YYIACTHUKOB, 3aKOHUIUBIIIX PEIICHUE j-I'O BapUaHTa 3a/[aHus HA MOMEHT BpeMeHu t
Oy/ieT paBHO

a CyMMapHOe BpeMs 3aTpadeHHOe yJacTHUKAMU Ha peIleHue 3ajlaHus j-Oro BapuaHTa Ha
MOMEHT BpPEeMeHU ¢

N
A0 = S i (0).
=1
O6’])€,HI/IHI/IM BC€ BapuaHTbl B BEKTOPHbBIE Cﬂy‘{aﬁHbIe IIPOIIECCHI:

i) = (& (), mi (1), -, &7 (), " (1)

Xn(t) = (Kot Ar(t) o Konlt). An(0)" = 32 3100,

X(t) = (B& (1), En; (1), ... . E&"(8), B (1))

K Besnmunne Xy (t), BBeJleHHON Bbiilie, TpuMeHUM (DYHKITUIO

) x4+l

m
h(z}, z3 P rd) = E 27 1n :
1L, L1, Ty 1
Y Y ) Y . :L'% + . —‘I—':CT x]
]:1 2

g momyvernoro Takum obpazom ciydaiinoro mporecca h(Xy(t)) B IpeanosoKeHnn 0THO-
POJIHOCTH BApMAHTOB HAME ObLIa JIOKA3aHa CJIEYIONasi CXOJAUMOCTh 110 PACIPEIETIECHUIO B
npocrpancTee Crkopoxoga D[0,00) tpu N — 0o

D

W(Xn(t) = 5Z(t)" Hess(h) (X (1)) Z(1),
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rje Z(t) — HeKOTOPBIH BEKTOPHBIIN rayCcCOBCKUIA cirydaitublii porece, Hess(h) — maTpuiia Bro-
PBIX TPOU3BOIHBIX 11yist byHKINH h, X (1) — BEKTOp MATeMaTHIeCKUX OKUJIAHUI, BBEJICHHBII
BBIIIIE.

anHasi TeopeMa MO3BOJISIET CTPOUTH MOCJIeI0BaTeIbHbIe KpuTepru Jyist iporiecca h( Xy (t)),
UCIIOJIL3YS pacupeie/ieHue IpeIebHOTO IPOIecca.

B nokitagie Oysier cchopmysimpoBata TeopeMa O CXOAUMOCTH CJIyYaiiHbIX ITPOIECCOB, OIMCAH-
Had BbIIIE, 6y;LYT N3JI02KEHBI n1en ee JOKa3aTe/IbCTBa, IIpeACTaB/ICeH SIBHBI BU I OJHOMEPHBIX
pacmpejie/ieHuil Ipee/IbHOTO MPOIecca, a TaKyKe MPEeJCTaBICHbI ITPUMEPbI HCIIOJIH30BAHUST
9TuX (HaKTOB HA IPAKTUKE.

Ba,uaqa paccedHus TpexX OJHOMEPHDbIX KBAHTOBbLIX YaCTHUIL C (l)I/IHI/ITHbIMI/I IIapHbI-
MM IMOoTEHIUaJIaMM IIPpUTAKEHUA

Toponoe Buxmop
Cankr-Ilerepbyprekuit rocynapcersennbiii yuusepcuret, 1. Cankt-IleTepbypr
st0764430student.spbu.ru

B pabote B paMkax audpaKIOHHOIO MOX0/1a MocTpoeHa 3hdeKTUBHAS MOJIEIb /I U3y Ue-
HEsT ACHMITOTHIECKOTO PEIIeHNsI 33/1a91 paccesHus 2 — 2(3) Tpex 0JHOMEPHBIX KBAHTOBBIX
JacTUIl ¢ PUHATHBIMU HAPHBIMU TOTEHIINAIAMEI ITPUTIKEHN, TO/IePKUBAIOIIME CBSI3aH-
HbI€ COCTOAHUI. ACI/IMHTOTI/I‘—IHOCTB pelrenud oIpeaesadeTcda 6I)ICTpI:>IM y6bIBaHI/IGIVI €I'0O HEBA3-
ku B ypauenun [llpemuurepa. CTpyKTypa KOOPAMHATHOW ACUMIITOTUKHU PENICHUS 33 1a91
paccedHud I10Jyd€eHa IIpU UCCJIEJ0OBaAHUN aCUMIITOTUKHU ITPEAE/IbHBIX 3HaYEHU Adpa Pe30Jib-
BeHThI omneparopa Illpeaunrepa Ha abCOJIOTHO HENPEPLIBHOM cleKTpe. B cBoo ouepesb,
ACHMITTOTHKA MPEeJIeIbHBIX 3HAYEHUH s/Ipa Pe30IbBEHTHI CTPOUTCA C TIOMOIIBIO aJbTePHUPY-
forero meroaa [lIBapiia, npruMeHeHHOTO K JaHHON 3ajade.

OmnepaTopHble OIeHKN HOTPENIHOCTU IIPU yCpeJHeHuu orieparopa Jlupaka c me-
puoanyeckuMm kKo3ddpunmeHramMmn

Daddeesa Huna
Cankr-Ilerepbyprekuit rocynapcersennbiii yuusepeuret, 1. Cankt-Iletepbypr
faddeevanina@gmail.com

Pabora oTHOCHTCS K Teopun ycpeHeHns: IepuoindIecKux 1 depeHIua bHbIX OIePaTOPOB.
PacemarpuBaercst nBymepHbliit orteparop Jlupaka ¢ mepuoamdecKuMu OBICTPO OCITUJLIADY-
IOMUMHI KO PUITMEHTAMT: CUHTYJIIPHBIM MATHUTHBIM TTOTEHITUAJIOM, TIEePEeMEHHOI Maccoit
U 9JIEKTPUYIECKUM MToTeHIna oM. Vceeayercs moBeieHrne pe30JibBEHThI 9TOr0 olepaTopa B
npejesie Majoro mepuoja. llomydena ammpokcuMalius pe30/bBEHTHI 10 OTIepaTOPHON HOP-
Me B Lo € OIEHKO HMOIPENTHOCTA TOYHOIO MOPSAJIKaA. ATIIPOKCUMAIS IIPeICTaBIsgeT coboit
pe30/bBeHTY 3(DMEKTUBHOTO OIlEpaToOpa C IMOCTOAHHBIMU KO DUITMEHTAME, OKalMIEHHYIO
OBICTPO OCIULIUPYIOIIIMU MHOXKUTEJIAMHU.
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IIpenenbHble TEOpEMBI AJi BETBSIIETOCs CJIydYailHOTO OJIy>KJIaHUsI C OJITHUM II€H-
TPOM TeHepalyuy YacTHIl IPY BO3MOXKHOM IIOIJIOIIeHNH B KayK10i Touke Z°

Quiuuruna Erena
MockoBckuii rocynapctBennbiit ynusepcuter umenu M.B.Jlomonocosa, 1. MockBa
elena.filichkinal999@yandex.ru

PaccmarpuBaercs mpesesibHOE IIOBEJICHIE BETBSIIErocs cirydaiinoro 6myxaanus (BCB) mo
Z4,d > 1, nmpu GOIBIINX BpeMEHAX CIIeAYIONEro BUIa: B BBLICICHHON TOUYKe PEIleTKH JacTh-
2 MOXKET MPOU3BOJUTH IIOTOMKOB, & B OCTAJbHBIX TOYKAX MOMUMO OJIyZKJIQHUSA BO3MOXKHO
HODJIOMIEHNe JacTuIbl. JIJIs Takoro mporecca 1mosydeHa MOJIHas KIaCCu(DUKAIUSA aCUMIITO-
TUYECKOT'O TIOBEJIEHUS BCEX IEJIOUNCIEHHBIX MOMEHTOB Yuc/ieHHoCTell dacTul. OHO OKa3biBa-
eTcsl Pa3JINYHBIM B 3aBUCUMOCTH OT CYIIECTBOBAHUs B CIIEKTPE OIIEPATOPA, OIUCHIBAIOIIETO
SBOJIIOIUIO CPEJIHErO YHC/Ia YaCTUIl, W30JUPOBAHHOIO COOCTBEHHOTO 3HAUEHMUsI, a TAKXKE OT
3HAKa ITOr0 COOCTBEHHOrO 3HaveHWs. Kpome Toro, mpuMeHeHHe TeXHUKU, OCHOBAHHOI Ha
U3yYeHUN ONEPATOPHBIX ceMeicTs, mopoxkaeHHbix BCB (cwm., namp., [2]), mosBosser moy-
YUTHh HEKOTOPBIE JIONOTHUTEIbHbIE PE3YJILTATBI O MIPEJIEJbHOM [TOBEJIEHUH TIPOIECCa.

[1] E. Filichkina, E. Yarovaya, Branching Random Walks with One Particle Generation
Center and Possible Absorption at Fvery Point, Mathematics, 11(7), 1676, 2023.

[2] H. B. Cmopoauna, E. B. fdposasi,06 0dnoti npedeavroti meopeme 0ai 6eMEAUULCSH
cayuatnor oayotcdanudl, Teopust BeposTH. u ee npumeH., 68(4), 779-795, 2023.

mim-=aHTpPOIINA HerayCCoBCKUX Mep

Xamaun Buxmop

Cankr-IlerepOyprekuii rocynapersennsiit yuusepcurer, MMU um. Ditepa,
r. Cankr-IlerepOypr

olimpiadnik74@mail.ru

MM-3HTPOINENl METPUIECKOI'O IIPOCTPAHCTBA C MepOil HA3BIBAETCS BEJIMYUHA, [TOKA3BIBAIO-
Imasi, KaAKoe YUCJI0 MIAPOB OJMHAKOBOI'O PaJinyca HEOOXOIUMO B3ATh, YTOOBI MOKPHITH MHO-
’KecTBO HY2KHOI Mepbl. OHa ObLia ompejesieHa ermie B kjiaccudeckoit pabore K.Illennona
[2], HO O HemaBHErO BpemeHm HpakTHaeckn He nzydasack. A.M.Bepmuk u M.A.JIudmrmg
B 1] Hamum 3HAUeHMe Mm-3HTpOIMH OaHAXOBA MPOCTPAHCTBA C TAyCCOBCKON Mepoii. Jlo-
KJ1a1 OyJIeT MMOCBSIIEH Pe3yJIbTaTaM, Oy YeHHBIM B HETayCCOBCKOM CJIydae: Mbl PACCMOTPIM
KOHEYHOMEPHbBIE TPOCTPAHCTBA ¢ abCOJIIOTHO HEIPEPBIBHON MepOoil, a TaKKe MPOCTPAHCTBO
TpaekTopuii nporecca [lyaccona.

[1] A. M. Beprmmk, M. A. JTudmmn, O mm-sumponuu 6anarosa npocmpancmea ¢ 2ayc-
coeckotll mepoti, Teopust BeposTH. u ee puMe., 68(3), 532-543, 2023.

[2] K. Illennon, Mamemamuueckas meopus césasu, PaboTsl 1m0 Teopuu uHGOPMAIUH
kubepueruke, M., 31-Bo unocTp.muT., 1963, 243-332.
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Cnabas cxoamMocTh K pacipeneseHunio Murrar-Jledpdiiepa HekoTOphIX cTOXa-
CTHUYECKHUX ITPOIECCOB

Yeprvuenro Examepura
MockoBckuii rocynapctBennbiit ynusepcuter umenu M.B.JTomonocosa, 1. MockBa
ekaterina.chernyshenko@math.msu.ru

Pacnpenenenne Murrar-Jleddepa qacTo BOSHUKAET B MOJIE/IAX C TaK HAa3bIBAEMbBIMH THAKE-
JIBIMI XBOCTAMU pacIIpeiesieHnsi. PaccMaTpuBarOTCs TP MOJIEN CTOXACTUIECKUX MTPOTIECCOB,
B Ka2KJI0 U3 KOTOPBIX YCTAHOBJIEHA CXOIMMOCTD K paciipeiesneauio Muttar-Jleddiepa. Iep-
Basl MOJIEJIb HA3bIBAETCS MPOIECCOM KHTajicKoro pecropana (cm. [1]). Dra Momesns onuchBa-
er ciaydaiinbie pasbuenus Muoxkectsa {1,2,...,n} Ha HOJAMHOMKECTBa, HA3bIBAEMble OJIOKAMU
pasouenuii. B [1] paccmarpuBaercss acuMnToTuka ducia 3TuxX OGJIOKOB IIPU CTPEMJICHUH 7. K
OECKOHEYHOCTHU. YCTAHOBJIEHO, UTO YMUCJIO OJIOKOB pa3OMeHusl CXOAUTCH MOYTH HaBEpHOE K
BeJINYUMHE, PAcIpe/ie/IeHHON B COOTBETCTBUN C 3aKOHOM paciipejenenns Muttar-Jledpdiepa.
MBI IIOKa2KeM, KaK JaHHasd MOJECJIb C JUCKPETHBIM BpeMeHEM CBOJIUTCA K MOJE/JIM C HeIlpe-
PBIBHBIM BpeMeHeM - Mojiesn mporecca FOga qucroro poxenusi. [lpu aToM gacTuiis, pox-
JTAIOIIIeCs B MOIYJIAIMA B COOTBETCBHUU C mporieccoM FOJta, oKpalmBaioTcs B IBeTa COrJIacHO
CJIeIYIONIMM ITpaBU/IaM: U3HAYAJIbHO B IIPOIECCe CYIIECTBYET OJIHA YACTUIIA, OKPAIIEHHAS B
KaKOIi-TO I[BET; KaxKaasl CJeAyIoNas JacTUIa ¢ OIpeIeIeHHON BEPOSITHOCTBIO OKPAIINBAETCS
JIIOO B IBET CBOET'O POJUTE/IsI, €C/IN OHA UJIEHTUYHA €My, MO0 B HOBBIH I[BET, KOTOPOT'O €IIe
He BCTpevasioch B momyssinuu. B [2| ycranosiieno, ato npu crpemiernn ¢ K 6eCKOHETHOCTH,
YUCTI0 00PA30BABIINXCSA PA3JINIHBIX I[BETOB CXOJIUTCS K BeJIMYMHE, UMEIOIIEH pacipeesie-
nne Mutrtar-JIepdaepa. Mbr mpojemoncTpupyeM Kak pactipesenerane Mutrar-Jleddirepa
BOZHHUKAET IPH U3YUYEHUN IIPeIeIbHOINO Paclpee/ieHins BpeMEeH! TPeObIBAHNA CHMMETPUY-
HOT'O OJHOPOJIHOI'O HEIPUBOAMMOIO CIyYaiHOTO OJIYKIAHUSA B TOYKE OJHOMEPHON peIIeTKn
IIPU YCJIOBUM, KOTOPOE IIPUBOIUT K OECKOHEYHON JMUCIEPCHH CKAYKOB CJIydailHOro OJryzKiia-
uus (cM. [3]). Hakonerr, mokasaHo, 9T0 B KazK/0ii U3 IIPEJETBHBIX TEOPEM PacCMaTPUBACMBbIE
cTydaifHble BeJIMYUHBI HOPMUPYIOTCH Ha (DYHKIIMH OJHOTO M TOT'O K€ THIIA.

[1] J. Pitman, Ezchangeable and partially exchangeable random partitions., Probab. Theo-
ry Retat. Fields, 102 (1995), 145-158.

[2] J. Pitman, Combinatorial Stochastic Processes., Lecture Notes in Math. 1875. Springer,
Berlin, 2006.

[3] A. A. Anapun, I'. A. Tlonos, E. B. fposas, O pacnpedeaenuu spemenu npebuisarus
CAYUATIH020 OAYIHCOGHUA 6 MOoUKe MHO20MePHOT pewemku., Teopust BEpOATH. U ee Ipu-
MeH., 66(4), 657-675, 2021.

AcuMnTOTHKA CBA3HOCTU CJIyYaliHbIX rpadoB dpaéma-Penbu u ciayvaiiHbIX JIBY-
JOOJIbHBIX IpadoB dYepe3 HEeOJHOPOJHbIE OJTy K IaHUs

Yunsaes Bopuc
Mockosckuii rocynapcrsennbiit ynusepcuter umenu M.B.J/Iomonocosa, 1. Mocksa
bchinyaev.msu@gmail.com

B nmokmaze uccnenyores caydaitabie rpadbr dpaéma-Persu G(n, p) u ciydaiiHbie JIBYI0/Ib-
uble rpadet G(n, m, p). 3ydaercs acuMIIToruka BEpOSITHOCTH CBSI3HOCTH PACCMATPUBAEMBIX
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rpados 1pu n,m — oo, p(n) — 0. lnsg HAXOXKIE€HUsT BEPOSITHOCTH CBA3HOCTH MPEJIJIAraeT-
Csl METOJI, OCHOBAHHBIN Ha aHaJIM3€ HEOJIHOPOIHBIX CJIYUANHBIX OJIYKJIAHU, TTO3BOJISIONIIIT
OIIPEJIC/IATH TOYHYIO ACHMIITOTUKY JIJIsi pa3inIHbix 3Hadenuii p(n). [lokassiBaercsi, aro Be-
POATHOCTDb CBA3HOCTHU I'PpadOB B 9TUX MOJIEISIX HAXOJUTCH U3 BEPOATHOCTU TOT'O, YTO HEKOTO-
PBIii CITyYaitHbIIE MOCT, TIOCTPOEHHBIH 110 HEOTHOPOIHOMY CJIy YAHOMY OJIY 2K TAHUIO, ABJISI€TCS
3KCKypCHUEeH.

[1] V.E. Stepanov, On the probability of connectedness of a random graph G,,(t), Theory
of Probability Its Applications, 15(1), 55-67, 1970.

[2] R. Van Der Hofstad, Random graphs and complex networks, Cambridge university
press, 54 (2024).

YucsieHHasi anrpoKCUMAaIs BEPOsSTHOCTU pa3opeHusi B moaeaun Kpamepa-JIlyH-
Oepra

Hlabarun Hanuna
MockoBcknit rocynapctBennblit yausepcuter nmenu M.B.J/lomonocosa, 1. Mocksa
danilshabalin2002@mail.ru

B noknasie paccmarpuBaeTcs Kiaccuueckasi mojienib Kpamepa-JlyHpbepra, omnucbiBatorast
JUHAMUKY KalluTaja CTPaxXOBIIUKa BO BpeMeHU. BeposdaTHOCTH pasopeHus sBJISIeTCH KJIIO-
YeBBIM BOITPOCOM TEOPHUHU PHUCKA, OJHAKO €€ aHAJMTHUYECKOE BbhIParKeHue JIOCTYITHO JIUIIhL B
OTAEJIbHBIX YaCTHBIX CJIyYadX, 9TO Tpe6yeT O6paHleHI/IH K pa3/IM9YHbIM OI€EHKaM M aCHUMIITO-
TUKaAM.

B pabore uccieayorcs HECKOIbKO YUCACHHDBIX ITOIX0I0B JIJI BBITUCICHUST BEPOATHOCTU Pa-
30peHNs, B YACTHOCTH, METO/Ibl, OCHOBaHHbIE Ha PEIIeHNU WHTEI'PAJIbHOIO YPaBHEHHUS BOC-
CTAHOBJICHUsI, KOTOPbIE CPABHUBAIOTCS C HAUBHBIM CIIOCOOOM BBIYUCJICHUSI CyMMBI Psijia I10
dopmyse Ilongaeka-XuaunHa. [IpuBegeHbl ONEHKU TOYHOCTU 3TUX METOJIOB U IIPOJIEMOH-
CTPUPOBAHBI IIPUMEPHI, NIIOCTPUPYIONINE UX IPAKTUIECKOe ITPUMEHEHUeE.

O HM>KHUX 00JILIINX YKJIOHEHUSX JIJII HEKOTOPBIX MOJIeJjieil BETBSAINXCH IIPOIeC-
COB

IIxnnes Anexcarndp
Maremarudeckuiit nnctutyt um. B. A. CreknoBa Poccuiickoit akajgemun Hayk, 1. Mocksa
ashklyaev@gmail.com

[IpencraBuMm cebe MmocseI0BATETHLHOCTD HE3ABUCUMBIX OJUHAKOBO PACIIPEICICHHBIX CJTydali-

HBIX BeJINYUH 1) = (1)1, 72, - . . ), KOTOPYIO MbI OyJieM Ha3blBaTh cpeioil. [lpu dbukcanuu cpeipt

OyJieM paccMaTpUBaTh 0CJ/IEI0BATE/ILHOCTD HE3aBUCUMBIX Bejudnn X, ; ~ F, , e {Fy} -

HEeKOTOpoe ceMmeiicTBo (byHKIuit pacupejenenns. CaydaiHyo OCIeI0BATEIbHOCTD, OIIPE/Ie-
Z

JIAIONILYIOCS COOTHOIIEHUAMU Lo = 1, Zp1q = szl Xy, Ha3BIBAIOT BETBAIIUMCH IIPOIECCOM

B CIIy4aiHO#l cpejie.

[TpobiieMa BepxHUX GOJIBIINX YKJIOHEHHH (TO ecTh, HedhOPMAIbHO TOBOPSI, U3y IEHHsI ACUMII-
TOTUKU BEPOSITHOCTEN cOObITHit {Z,, > X}, IJie & HeTUIIMIHO BEJIUKO JIst Z,, ) JIJIsl BETBSIIUXCS
IPOIIECCOB B Ciiyvaiinoii cpeje Buepsble Obita uccsenosana M.B. Koziosbim B pabore [1| B

46



JIOCTATOYHO YACTHOM CJIyYae FeOMETPUYECKOr0 PACIIPEIeICHIS YUCIa IOTOMKOB. 3aTeM PsiJl
ucciaenosareseit (V. Bansaye, C. Boinghoff) 0606muin stu pesysbrars! Ha 60J1ee obrue pac-
[peJIeICHIs, CYMEB, OJTHAKO, MCCJIE/IOBATD JIUIIDb Jorapudmudeckyio acumnrotruky. Hakomners
B 2018-2020 romy psiy uccaeposaresneii (/1. Bypamesckuii, I1. JTumesckuii, A.B. [llxises,
E.J. IIpokonenko, M.A. CrpysieBa) MOJYUIMIN D)l TOIHBIX PE3YIBTATOB, OMICHIBAIOIIIX
ACHMIITOTHKY.

[Ipobema HUKHUX GOJBIKMX yKJIOHeHUH (TO ecth cobbithii {0 < Z, < x}, rae x Heru-
UYHO MAJIo Jyist Z,) u3ydeHa Kyjua xyxke. [lo HejaBHero BpeMenu uambosiee oOIeil 3/1eCh
6puta pabora [2], B KoTOpOI HCcenoBaiack rpybast (orapudmMudeckas) aCUMITOTHKA Ta-
KOTr'o pojia BepogTHOCTeil. Kpome sToro, nceiemys TOUHYIO acCUMITOTUKY B fBHOM Bujie K.
JleHncoB OTKPBLI PsJi JTIOOOIBITHBIX (DEHOMEHOB B YACTHOM CJIydae MeOMETPUYECKOr0 pPac-
npejiesiernst Beaunana X . B 2024 rogy aBropom Oblia BbioylieHa nepsast pabora (cm. [3]),
HcCIeI0BaBIast HUKHIE OOJIBINNE YKJIOHEHUsI B JOCTATOYHO OOIIUX IIperooxkenusx. Jlo-
KJIJI IIOCBAIIEH 9TOMY Pe3y/IbTaTy U ero 00OOIIeHUsIM Ha JIPYTrie 30Hbl YKJIOHEHU U JIpyTrue
BUbI BETBAIIUXCA IIPOIECCOB.

[1] M. B. Koznos, O 604bWux YKAOHEHUAT BEMBAULULCA NPOUECCO8 8 CAYUaliHOl cpede:

2COMEMPUUECKOE PacTpedenenue Hucia nomomkos, Jluckpernas maremarnka, 18(2),
29-47, 2006.

[2] V. Bansaye, C. Boinghoff, Lower large deviations for supercritical branching processes
in random environment, Proceedings of the Steklov Institute of Mathematics, 282
(2013), 15-34.

[3] A. B. llknsier, Huotcrue Goavwue YKAOHEHUSA GEMBEAUL20CA NPOULCCA 6 CAYUATHOT
cpede, Muckpernas maremaruka, 36(3), 127-140, 2024.

ITpumenenne merona CreiiHa K N3y4YE€HUIO MOJIEJIA CJIyYailHOTO OJIy2KJIaHUST

Kwrosa Oavea
MockoBckuii rocynapcTBennbiilt ynusepcuter nmenu M.B. Jlomonocosa, r. Mocksa
olga.ushkova@math.msu.ru

Meton Creiira 1103B0OJISIET € IIOMOIIBIO HEKOTOPOIl BEPOATHOCTHON METPUKH OICHUBATHL OJIU-
30CTb pacrpe/iesiennii. B pabore paccMaTpuBaeTcd HEIIPEPHIBHOE 110 BDEMEHU CUMMETPUTHOE
OJIHOPOJIHOE HEITPUBOIUMOE CJIydaitHoe 6IysKIanme Mo MHOroMepHoit permerke Z¢, d > 1. C
omorrpio Metoa CreifHa ToTydeHa OIeHKa CKOPOCTH CXOIUMOCTHU PACIIPE/IESIEHUsT BpeMe-
HU TIPEObIBAHUSA HOPMHPOBAHHOIO CJIYYAWHOTO OJIyKJIaHUsI B HYJE€ K SKCIOHEHITUATLHOMY
3aKOHY B MeTpHKe Baceprmreiina ¢ ncnob30BaHeM paBHOBECHOTO pactpe/iesienud. /lokaza-
TEJIbCTBO OCHOBAHO Ha JUCKPETHOI allllPOKCUMAIIMU BDEMEHHU U aCUMIITOTUYCCKUX CBOMCTBAX
[EPEXOJIHBIX BEPOATHOCTEH ciydaiinoro OyxKaanus. [lokazano, 4To B ciiydae pa3MepHOCTH
d > 2 CcKOpOCTb CXOIMMOCTH DPaBHA O(t‘d/ 21 a B ciaydae d = 2 npuHHMaeT 3HaUYCHUE

O(1/1n%t).

[1] A. A. Aparin, G. A. Popov, and E. B. Yarovaya, On the sojourn time distribution of a
random walk at a multidimensional lattice point, Theory Probab. Appl., 2022.
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[2] E. B. dposasi, Bemeswuecs cayuatinvie bayscdanus 6 HeodHOpooHol cpede, u3J-BO
HIIN mpu mex.-marem. db-te MIY, M., 2007.

[3] Erol Pekoz, Adrian Roéllin, Ezponential approzimation for the nearly critical Galton-
Watson process and occupation times of Markov chains, Electron. J. Probab., 2011,
1381-1393.

HeTpaHSI/ITI/IBHbIe CTPYKTYPbI U3 HE3aBUCUMbIX CJ'Iy‘IaﬁHbIX BeJIMYMH C paBHbIMU
cCpeJHUMHU U JUCIIepCUusdAMMn

Hrywesa Anexcandpa
MockoBcknit rocynapcrsennbiilt ynusepcurer umenu M.B.J/Iomonocosa, 1. MockBa
alexandra.yakusheva.msu@gmail.com

Herpamsutusubie koctu, nonyispusosanubie M.[apmaaepom B 1970-e, npejicraBidior coboit
[IPOCTHIE MTPUMEPHI HETPAH3UTUBHOCTH OTHOINIEHUS CTOXACTHIECKOI'O IpeJInecTBoBaHus. B
HabOpe COOTBETCTBYIONMINX JUCKPETHBIX CJIYUaflHBIX BEJIUUUH 9TO OTHOIIEHUE HIET 10 KPY-
Iy, KaK B UI'DEe «KaMeHb-HOXKHUIILI-Oymaras. 3BecTtno m OoJsiee cjiozkHOe 0000IIEHne STOM
UTPBI, UTPa «KaMeHb-HOXKHUIBI-OyMara-smepura-Croky», npugymannas C.Kaccom. Asrto-
POM IOCTPOEHBI HAOOPHI HETPAH3UTUBHBIX KOCTEH C PABHBIMU CPEJHUMHU U JIUCIIEPCHIMU,
COOTBETCTBYIOIIIE CXeMaM STHX WI'D, U3YUeHbl X Pa3jndHble nHTepecHble cBoiicTBa. Cire-
JIyeT OTMETUTH, 9TO HaOOPBI ¢ PABHBIMU CPEJHUMHU PaHee ObLIN U3BECTHBI, HO C YCJIOBUAMU
Ha JIUCIIEPCUU paccMaTpuBaioTcs Brepsble. /laee paccMmarpuBaeTcs MOAMMUKAIIS ITYTEM
YMHOKEHHST JIUCKPETHBIX CJIYYalHbIX BEJIMIUH Ha HEIPEPBIBHBIE U3 HEKOTOPBIX HapaMeTpu-
YEeCKUX CEMENCTB. I/I3y'{aeTCH, KaK J0JIgd HETPaH3UTUBHBIX Ha60pOB MEHLAETCAd B 3aBUCUMOCTN
OT TIapaMeTpa.
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CCKIJ,I/I}I «BosMosxkHOCTH HCKYCCTBCHHOT'O MHTC/IJICKTA, MATCMATHYICCKOTI'O
AHAJIN3A 1 MOAC/TUPOBAHNA B MCIUIUHC: OT UJCHU TO BHCOPCHMWA >

Canxm-Ilemepbypeckuti cocydapcmeernnviti ynusepcumem, 29 nozbps 2024
TOKJIAJTBI

IIKOJIA 9KCITEPTA «<MHHOBAIIM B MEJITUITMHE 11 X
HAJIEXHAA ITPABOBA OXPAHA »
Ilpenceparenu: dpusanuesa T.H., [Ipmumox M.B.

Opusannesa T.H. (Mocksa). Crparerns mpaBoBOH 3amuTel paspaboTOK Ay
HaJ@KHON  BAUIUTHI  HMHTEUICKTYyaJIbHOM  COOCTBEHHOCTH U IOBBIIICHUS

I/IHBeCTI/IH,I/IOHHOI;I HpI/IBJ'IeKaTeJIbHOCTI/I.

Aemmmox M.B. (Canxr-Ilerepbypr). OcobenHocTr mpaBOBOM OXPaHBI CPEACTB

VHIUBUIYATA3AIUN B MEIUITUHE.

IIKOJIA «PA3SBUTUE TEXHOJIOTUM UCKYCCTBEHHOI'O
HMHTEJIJIEKTA B MEJITUIITUHE»
Ipenceparenu: Kypanees /I.11., Mymoxa B.A.

Mymoxa B.A. (Caukr-IlerepOypr). Mamunnoe ofydeHne B MeAULMHE:

NPpEUMYIICCTBA 1 HEJOCTATKH.

Kypanees JI.M. (Caukr-ITerepOypr). MckyccTBeHHDIN HHTEIUIEKT KaK MHCTPYMEHT
IIOUCKA HECHEUU(UICCKUX IMPUSHAKOB IIPH IPOBECHUM  [UATHOCTHYECKUX

I/ICCJ'ICII;OBaHI/Iﬁ Yy DauCeHTOB C CCPACIHO-COCYTUCThIMU 320071eBAHUAMU.

CECCHUA MOJIOJBIX YUYEHBIX «MATEMATUKA 1 MEJTUITTHA:
ECTb JIN CBA3b? B31J1A1 MOJIOJAbIX YYEHBIX»
Ipencenaremn: Ocunos H.H., Baunosa T.B., bopopynuna E.A.

Pyounmreitn A.A., Kynpsasues IWM.B., Cnenphauxos [I.,, Ocunos H.H,,
Crapmmnosa A.A. (Cankr-IlerepOypr). Martemarideckoe MOpeIUpPOBAHHE AJIA
ONPEEICHUs AUATHOCTUYECKH 3HAYUMBIX HUMMYHOJIOTMYECKHX IIOKAa3aTesel Ipu

nudepeHIINaTbHOM JUATHOCTHKE TyDepKy/Iesa U CAPKOU034.
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Opunnaukosa M.A., Biaacos B.C. (Canxr-Ilerep6ypr). Illkans! pucka BeHOSHBIX

TpOM6030B Yy IaOHUCHTOB C COTUAHBIMHU OITyXOJLIMU.

Bacrokosa E.A., Mcakos A.O., 3aiikosa E.K., Epuckosckasa A.H., ITonosa I1.B.
(Cankr-IlerepOypr). IlpumeHeHne HMCKYCCTBEHHOTO HHTEJUIEKTA B paspaboTke
crocoba IPOrHO3UPOBAHKUA BOCCTAHOBJICHHSA OBY/LALMH Y JKCHIIUH C CHHAPOMOM

IIOJIMKMCTO3HBIX ANYHHUKOB.

IMmmymos  K.A., Momuceesa O.M., CumaxoBa M.A., Basmmosa T.B.
(Cankr-ITerepOypr). Ilpesuxropel pasBUTHS BEHOSHBIX TPOMOOIMOOIMIECCKUX
OCJIO)KHEHUM y TanueHToB ¢ mauanbHbMu omyxonamu ITHC: BosmoxxHOCTH

Pa3IM9HBIX AJITOPHUTMOB.

Anonosa A.JI.,, HcakoB A.O. (Cankr-Ilerep6ypr). DiaCompanion.
IIporHosupoBaHue IOCTIPAHAUATBPHON INIMKEMUH y OEPEMEHHBIX JKEHIIUH C

reCTAMOHHBIM CaXaAPHBIM ,HI/I9.6€TOM B MO6I/IJII)HOM IPUIOKCHUH.

CECCHUS «<3HAYEHUE AHAJIU3A BIG DATA B IABOPATOPHOM
ITPAKTUKE: BOSMOXHOCTU U ITEPCIIEKTHBBI»
Ipencemarenu: Basunosa T.B., benesurun A.b.

Ocunos H.H., Cnensauxos JI.M. (Canxrt-IlerepOypr). Anamus faHHBIX H
MamuHHOe oOydeHue A1 5PQPEKTUBHOM NUATHOCTUKH M JICYCHHA COLJMAIbHO

3HAYMMBIX 3200JI€BAHUI.

3axapos H.M. (Mocksa). CrnenuanusupoBaHHble MHGOPMAI[OHHbBIC PEIICHHS
Axpocc - Knmunndecxas maboparopus (AKJI). Mogyss baxrepuomnorus.

Kyuenko B.A., Ceunun LE., Mmaesa A.D. (Mocksa). Bamupauus mixase:
SCORE-2 na BeI60OpKE U3 POCCUICKOF MO IALIUH.

Tosopos M.E., Vaspux E.A. (Canxr-IlerepOypr). IIpumenenue HeitpoceTeBOro

anropuTtMa B fudpPepeHLIaNTbHOMN AUATHOCTUKE KOJIBITOCKOIIMYECKON KAPTUHBL.
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CECCHA «<MATEMATUYECKHWH AHAJIM3 Y1 MOJEJIMPOBAHUE B
AIIMMMNIEMHUNOJIOTUN, IMATHOCTHUKE 1 JIEYEHHNU
MHOEKIIMMOHHOI ITATOJIOTH »

Ipenceparenu: Crapmunosa A.A., boponynuna E.A.

CrapmuaoBa A.A., Ocumos H.H., Kymenuma A, bemsesa E.H.
(Camkr-IlerepOypr).  MaTemarmdeckoe ~ MOAEIMPOBaHME B IIPOTHO3E
pacmpocTpanenus Tybepkynesnoit uadexuun B PO.

boponynuna E.A., Epemenxo E.II. (Camapa). Cucrema mogmep)KKu IPHHATHA

BpayeOHBIX PELICHHUI [TPU JICIEHUH TyDepKyJIesa.
Toro6epupnse IO.1., bopopymuna E.A, Ilpocsupxkun M.A., boponymun Bb.b.,
IMosanses E.M. (Camapa). IlepcrexTuBbl HCIONB30BAHUS "AUATHOCTUYECKUX

METPUK" JIJIA MOBBIEHUA 3P PEKTUBHOCTH CKPHHUHTA 3200JI€BAHUI JIETKUX.

Amocosa E.A. (Camapa). Bompocs! HedeTKo! JIOTMKM B BOIPOCAX AUATHOCTHKH

TyOepKyJIe3HOM HHPEKLIUH.

Bpoymxkuna E.C. (Camapa). Cucremusiit aHanus ¢pakTOPOB, BIMAIOLIIX Ha TEUCHUE
BUPYCHOTO mopaxkeHus sierkux (Ha npumepe HKI).
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