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In the modeling of a number of practical problems, it is brought to the mixed problems
imposed on the system of quasi-linear hyperbolic equations. Since there is no exact solu-
tion to such problems, they are solved using approximate solution methods. Currently,
the theory of differential schemes is widely used in the approximate solution of differen-
tial problems. Therefore, the theory of discrete schemes is used to numerically solve the
mixed problem presented in this article. To solve any differential problem numerically,
it is necessary to prove the correctness of the differential problem under consideration.
For this purpose, in the article, an a priori estimate for the solution of the differential
problem, with the dissipative condition fulfilled, was obtained for the boundary condi-
tions of the mixed problem placed on the quasi-linear hyperbolic system. After that, in
order to construct a discrete analogue of the a priori value obtained for the solution of
the differential problem, a differential scheme approximating the quasi-linear hyperbolic
system was constructed and the stability of the differential scheme was proved. The sta-
bility of the difference scheme approximating the mixed problem set for the differential
problem was proved by constructing a discrete analog of the a priori value obtained for
the solution of the mixed problem set to the quasi-linear hyperbolic system. A calculation
experiment was conducted to numerically solve the model problem with the help of the
constructed differential circuit, and the results of the conducted experiment showed the
stability of the constructed differential circuit and the obtained solution is close to the
exact solution.
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1 Introduction

At present, hydrodynamic models are widely used to describe various physical phe-
nomena. Unfortunately, the equations of hydrodynamics are non-linear. This means that
only in rare cases can one find an analytical solution. Thus, using numerical methods
in solving problems of hydrodynamics is necessary. There are many schemes for hydro-
dynamic models (particularly for equations of gas dynamics). Some approaches to the
design of different methods are described, for example, in (Blokhin A.M., Alaev R.D.,
1993; Kulikovskiy A.G., Pogorelov N.V., Semenov A.Yu., 2001). It also represents one
curious approach based on the possibility of writing the system of gas dynamics equations
in two versions. Let us first explain this approach’s essence at the initial differential level.
As noted in (Blokhin A.M., Alaev R.D., 1993), the system of equations of gas dynamics,
t-hyperbolic system (according to Friedrichs):
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AIE—FBI%—’_CI@_?J_O’ (1)
Where
Ay = AU t,2,y) = A{(U L, 2,y),
By = Bi(U,t, z,y) = Bi(U, t,2,y),
Cy = Ci(Ut2,y) = CL(U L, 2, y),
besides

A1>O.

Further, due to a unique selection of the nondegenerate transformation 7' =
= T(U,t,x,y) (Blokhin A.M., Alaev R.D., 1993; Khudoyberganov M., Rikhsiboev D.,
Rashidov J. 2020), (Aloev R.D., Eshkuvatov Z.K., Khudoyberganov M.U., and Nema-
tova D.E. 2019) on smooth solutions, system (1) can also be rewritten in the following
equivalent form:

ow 0, r ow 0, ow 0, r
A 5 +at(A W)+Bax +8x(B W)+Cay +ay(() W) =0. (2)

These two equivalent (on smooth solutions) forms of writing the original system of gas
dynamics equations allow us to obtain the so-called local a priori estimate for it.

In the region, I1 = {(t,z,y) : 0 <t < T;0 < z < [,—00 < y < +oo} consider
a quasi-linear system of equations of hyperbolic type (2) with boundary conditions at
x=0:

Wh=swh o<t<T; (3)
WH =RW!' 0<t<T; (4)

and with initial data at ¢t = 0:
W(07xuy>_wo<x7y)7 nggl (5)

Here

real square matrices of dimension N x N; AT, BT, CT-corresponding transposed matrix;
Wo(x,y)- given vector-function; S = S(W,t,y), R = R(W,t,y)- rectangular mats di-
mensions Ny x Ny and Ny x Ny respectively; W = (WI, Wit WIH)T -unknown vector-
dimension function N, tending to zero at |y| — oo; W = (wl,wz,...,wN)T, Wil =
= (wNo—l-lawNo-l-Qv “'7wNo+N1)T= Wi = (wN0+N1+1’wN0+N1+2’ "'7wN) ; N = No+ Ny +
+ Ny # 0 where N; > 0,7 =0, 1,2 - whole numbers, T',[ is positive real numbers.Besides,
A > 0 the positive definite matrix (Godunov S.K.,1979) and matrix B has Ny pieces of
positive, N; pieces from negative, Ny and pieces of zero eigenvalues. Positive eigenvalues
correspond to the vector W7, negative-eigenvalues correspond to the vector W!!, and zero
eigenvalues correspond to the vector W1,

Assuming that the boundary conditions are dissipative, i.e. if for non-zero vectors W
satisfying the boundary conditions (3)-(4), the following inequality holds:

—(B"W,W)| _, + (B"W,W)| _, >0.
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For the mixed problem (2)-(4), one can obtain an a priori estimate of the following form:

I(t) < 1(0), (6)

t +oo
where I(t) = [ [ (AW, W)dydz.
0 —oco
Remark. Next, we digress from the gas-dynamic systems (1), (2), and we will assume
that the original symmetric-hyperbolic system (1) can be rewritten in the form (2) on

smooth solutions of system (1).

2 Modified difference courant-isaacson-rees (cir) schemes

In the domain /7, we construct a different grid with steps At = A, Az = h,, Ay = h,,.
Let us introduce the following notation:

W(mA, ihg, jhy = Wit = W;

m=0,M;i=0,n;|j]| =0,1,2,..;

A A
MA=T:; nhx:l;%:h—gE;Ty: 7

Y

Now we formulate the modified new difference scheme of the CIR type for the system

(2)-(5)

VI AT I — W) + VATV — (AT
+TI‘/1'T1/2 ,jBinl1/2 ,j(m/iTI/Q g Wvﬁl/Q ,j) Ty iTl/Q ,j[(B W)ﬁl/zj -

_(BTW)Zl/Zj ] + TyTVi?—l/z CZ,rLj—l/Z (;/V$+1/2 - Wir,rjl'—l/Q )+ (7)
+7"yv;?+1/2 [(C W)%H/z - (C W)leq/z] =0;

m=0,M—1i=1n—1j|=0,1,2,..

(WI)?}Q g (SWH)?}Q L (WH>nm_1/2 i (RWI);n_l/z L
m=0,M;|j|=0,1,2,...

Wi?j = W (Wy(ihg, jhy),0,ih., jh,);i = 0,n;|j] = 0,1,2, ... (9)
Wk+1/2 g _(Wk,j + Wk+1,j) + §Dk,j(Wk,j - Wk+1,j)7 k=i1—1,

2

ik+1/2 = §(M/zk + Wi,k—i—l) + B zk(Wzk - Wz‘,k;—i—l)v k=yg,7-1,

D = Qgr(B)[signA,(B)ou|QL(B), E = Qr(C)[signA,(C)d|QL(C),
V= dmg((wl)?fj, ('U}Q)?:;, s (wN);”J)

Remark. Difference scheme (7) approximates not the original system (2), but its
consequence, which is obtained by multiplying on the left by the matrix V' equation (2):

oW 9 . oW 9, oW D g
VAT Vg (ATW) £ VB £ VoL (BIW) + VO -+ Vo (CTW) =0,

where V' = diag(wy, we, ..., wy).
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Theorem. Let on the solutions of the finite difference model (7)-(9) the condition
W% — 0 at |j| — oo and the following is unequal

—(BW, W), >0,
(BW W)n 1/2 5 > 0

then the difference model (7)-(9) is stable in the energy norm +/.J,,, where

n—1 —+4oo

T = hahy Y Y (AW, W),

i=1 j=—o0

Proof. We study the difference scheme (7)-(8) for stability by constructing a difference
analogue of the dissipative energy integral. For this purpose, multiply system (7) by the
scalar vector (1,1, ..., 1)T on the right-hand side, we have

((AI/V)erl Wm-H) (Am“WZ";, Wm“) (VVWr1 A’-"*lWZ‘-)—
(VVzn;v (AW) D) (B Wiki e 5 Wil e )=
(Bzml/Z Wi 3>M/¢n21/2 ,j) +Taf(Bzh}rl/z Wik Wik g)
—Tx([BTW]z 2 3o Witije 3) Fry(C Wil o s Wy )—
_Ty(Ci,j—l/Q Wi 10 - Wi ) + ry(cﬁu/g Wi - Wil )—
_Ty([OTW]Z,j—l/Q ) VVzn;-l—l/Q )=0.

As a result, we get the following:
W) +re(Bly , W wm., )—

m—+1 m-+1
((AW>i,j+ 7Wi,j+ ) - ((AW)1]7 +1/2 57 i41/2 50 "V i+1/2 5
_Tﬂﬁ(Binzl/Z ,sz‘Tuz L VV%1/2 ,g) + ry(C’Z’}Hﬂ M/zg+1/2 ) VVmH/z )—

_Ty(CzT,TLj—1/2 Wz‘?}—1/2 7VV1] 1/2 ) =0;

Multiplying both parts of the resulting equality by h,h, summarising along 7 from 1
ton — 1, by 5 from —oo to +00. Then,

n—1 +4oo n—1 4oo
hehy, Zl O (AW W) — hghy 21 2 (AW, W)+
1=1 j=—0o0 1=1 j=—0o0
n—1 4o0

Ahy > >0 ABW, W)L ;= (BW W), 53+

i=1 j=—o00
n—1 4oo

+Ahy 3o > {(CW, W)z G+1/2 - (oW, W)??j—l/2 }=0.

i=1 j=—o00
From the condition of tending to zero W functions |j| — oo, we have

n—1 +4oo

Z Z {cw, W)le+1/2 — (CW, W)Z}—l/z} = 0.

i=1 j=—o0
Taking into account the condition of dissipative of the boundary conditions, we obtain:

n—1 4oo
Z Z {<BVV> W)ZLH/Q g (BW, W)?il/z ,j} =
i=1 j=—o0
+o0
= Z {(BW7 W>nm71/2 g (BW; W)?;z ,j} 2 0.

j=—00
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n—1 +4oo
Let us introduce the notation: .J,, = hyhy > > ((AW)™, W) and get the follow-

0,30 "4,
i=1 j=—o0
ing inequalities:
Jm+1 - Jm < 07

which means stability of the difference scheme (7)-(9) in the energy norm +/.J,,, the
theorem is proven.

3 Numerical results

In this section, we give some numerical results. As an example, consider the following
problem:

du N o(u?/2)

—0,0<t<T,~1<z<1, 10
ot " ox ’ ! (10)
l,-1<zxz<e
uw(0,z,y) = ¢ p(x),—e <x <e¢, (11)
0,e <x<a,
uw(t,—1,y)=1,0<t < T, (12)

1—6 4 31—6 146
- - 1 )
=TT T+ 5 ,€>0,00<d<1),a>0

px) =

The formulated problem is one of the fundamental problems of mathematical physics,
widely used to describe the motion of a continuous medium. Therefore, it is interesting
to construct numerical methods for solving this equation’s boundary-value problems and
systematically study their properties.

The proposed difference scheme for the problem under consideration has the following
form:

m m m m m 2/ m m
(v Tty ) (w; )+ Tr[“i71/2] (Ui+1/2 —Ui—1)2 )+

13)
m m 2 m 2 (
oty o (Wil e )" — (Wi 9)7] = 0.
Where,
Ugpt1/2 = §<uk +upyy) + 5519"(% Jug' —wply), k=id,i—1,
L,—-1l<zx,<e¢
u) = u(0,2;) = < p(z;), —e < x; <e, i=0.120. (14)
0,e < x; < a,
ul = u(ty, —1) =1, n = 1..400, (15)

Numerical experiments were carried out using a computer on Mathcad to show the
proposed scheme’s efficiency and compare it with known methods such as the Godunov
and Lax-Friedrichs scheme.
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Figure 1 e e @ The solution found by the Lax-Friedrichs scheme,— — — the solution found by
the Godunov scheme,o o o the solution found by the scheme (13).
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Figure 2 e e ¢ The solution found by the Lax-Friedrichs scheme,— — — the solution found by
the Godunov scheme,o o o the solution found by the scheme (13).
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Figure 3 e e ¢ The solution found by the Lax-Friedrichs scheme, — — — the solution found by
the Godunov scheme,o o o the solution found by the scheme (13).
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4 Conclusion

The results of numerical experiments showed that the difference scheme proposed in
the article determines discontinuities better than the Lax-Friedrich scheme. And Go-
dunov’s method gives better results than schemes (7)-(9) and Lax-Friedrich for the prob-
lem under consideration. But the stability of the Godunov and Lax-Friedrichs schemes
has not been proved for problems (2)-(5).

The stability of the proposed difference scheme has been proven, and it can be used
to solve quasi-linear hyperbolic systems.
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KYPAHTA, AIBEKCOHA U PU3A JIJId
KBA3SWJINMHENHBIX TUTTEPBOJIMYECKUX CUCTEM

Xydotibepearos M.Y., Tyasearnosa H.B., Kapumos /I.K.
mirzoali@mail.ru
HarmmonanpabIit yHUBepcuTeT ¥30ekncTana nMenn Mupso Yiayroeka,
100174, Y3bekucran, r. Tamkent, yja. YHuBepcuTeTcKas, 1. 4.

IIpu MomenupoBaHUN psifia MPAKTUYECKUX 3329 pedb UJET O CMEIIAHHBIX 3a/1a9aX,
HaJ/IaraeMbIX Ha CUCTEMY KBA3WJIMHEWHBIX TUIepOomIecKux ypaBHeHuii. [locKoIbKY TOU-
HOT'O penieHnd TaKuX 3a/ia9 HE CYHIECTBYET, UX peliaroT METOJaMNn HpI/I6.HI/I)KeHHOFO pe-
mennsi. B HacTosee BpeMms Teopusi AudPepeHInabHbIX CXeM MUPOKO HCIIOJIb3YyeTC s
pyu TpUOIUKEHHOM pereHnn audepeHnmaababX 3a1a49. 1109ToMy Teopust TUCKpPET-
HBIX CXEM HCIIOJIb3YeTCsl ISl 9MCIEHHOrO PEIIeHNs CMEIIaHHOM 3a/1a4H, IPeICTaBIeHHOI
B JIaHHO# crarbe. [ljisi dynciieHHOro pernenust jo6oit guddepeHnnaabHoi 3a1a9u Heob-
XOJINMO JI0OKa3aTh KOPPEKTHOCTh paccMarpuBaeMoil muddepennuanbaoit 3amadun. s
9TOT0 B CTaThe MOJIyUYeHa allpuopHasi OlleHKa pelreHust auddepeHnnaabHoi 3aa9u Mpu
BBITIOJTHEHUU JIUCCATIATHBHOIO YCJIOBUS [T TPAHUTHBIX YCIOBUAM CMEITAHHON 3a1a91, 10~
CTaBJICHHOW Ha KBa3WJIMHETHOM runepbondeckoii cucreme. Ilocsie 3Toro st mocTpoeHust
JIMCKPETHOI'O aHAJIOTa IOy YEHHOTO AITPUOPHOTO 3HAYEHUsI peltenusi Jud hepeHnuaabHOi
3aj1a4n ObLTa MTocTpoeHa auddepeHInaabHasl CXeMa, allIpOKCUMUPYIONas KBa3UInHEH-
HYIO TUIIEPOOINIECKYIO CUCTEMY, U JI0KA3aHa YCTORIUBOCTD JudhepeHIna bHON CXEMBI.
VeToitunBoCTh Pa3HOCTHOM CXEMBI, AllIPOKCUMUPYIOIIEH CMEINaHHbI HADOp 3ajad I
auddepeHnnaabHOM 3a1a91, J0KA3aHa IIyTEeM IIOCTPOEHNS JUCKPETHOIO aHAJIOTa AllpH-
OPHOI'0O 3HAYEHUs, IOy YECHHOTO IIPU PEIIeHUN CMEIIaHHOTO Habopa 3a1ad IJjIsi KBa3U/IN-
HeliHol Tunepbdosindeckoil cucreMbl. [IpoBeeH BBIYUCIUTEILHBIN IKCIEPUMEHT II0 HUKC-
JIEHHOMY PeIeHNI0 MOJEJIBHON 3aJadl C IIOMOINBIO MTOCTPOEHHOM aud pepeHnmnaabHoi
CXEMBbI, Pe3YJIbTaThI IPOBEICHHOTO SKCIIEPUMEHTA MOKA3AIN YCTONINBOCTD ITOCTPOEHHOMI
muddepeHnnaabHOM CXeMbI U IOy YeHHOE PelleHre OJIN3KO K TOUYHOMY PEIIeHHIO.

KiroueBble cjioBa: cMelaHHble 3aJda4u, KBa3WJINHENHbIE FI/IHGP6OJII/I‘IGCKI/I6 YpaBHEHNA,
MOJJeJIbHasd 3ada4a.

HurupoBanue: Xydotbepeanos M.Y., Tyaraeanosa H.B., Kapumos /[. K. ccnenosanue
YCTOWIMBOCTY MOJIM(DUIIMPOBAHHBIX PA3HOCTHBIX cxeM Kypanra, AlizekcoHa u Puza s

KBasH/IMHEHBIX runepboindeckux cucreM // IIpoGiembl BHIYHCINTENBHON U IPUKIIAJL-
Hoit maremarukn. — 2024. — Ne4/1(59). — C. 15-22.
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IIpodeccop
NCPANJIOB MAPY® NNCPANJIOBUY
(k 90-steTuIO CO IHS POXKIEHMUS)

Mapyd Ncpamiosua VcpanioB — U3BECTHBIN YYeHBII-MAaTEMATUK, JOKTOP (DU3UKO-
MaTeMaTHIeCKIX HayK, mpodeccop, KPYHIHBII CHENUaJUCT B 0OJaCTH TEOPUU JHCET U
BBIYNCIUTEHHON MATEMATUK.

M.N. UcpanmoB pommicsa 27 amnpens 1934 roga B ropoge CamapKaHIe B CeMbe pe-
MecaerrnKa. B 1951 roay ¢ ommmamem okoHYHB cpemmioro mkoay Nel6 . Camapkania,
noctTynmi Ha (u3nKo-mMmareMaTuydeckuii daxymabreT CamMapKaHICKOrO TOCy/IapCTBEHHOTO
yHUBepcuTera, KOTopbiil ycrerHo okon4am1 B 1956 . C 1958 1o 1961 rojbr npoxo/ui 00y-
yenue B actiimpantype Mucruryra maremaruku uM. B.V. PomanoBcKoro o1 pyKoBoJICTBOM
npodeccopa H.I1. Pomanosa. B 1966 rojy 3amuTu Kan uJIaTcKyo JTUCCEPTAIIIO HA TEMY
«IIpobnema Tappu Jj1st OBICTPOPACTYIIHUX CJIAra€MbIX U €€ TPUJIOKEHUE K U3YUIEHUIO dp-
rojimdaecknx cymm». B 1974 rogy M.U. VcpannoBy nprcBoeHO 3BaHUE CTAPIIErO HAYTHOTO
corpyaauka. B 1986 rogy M.U. McpanioB 3amuTi TOKTOPCKYIO JIUCCEPTAIAIO HA TEMY
«AcuMIITOTHYECKHE U TOYHBIE (DOPMYJIBI JIId aJJIATUBHBIX 339 C PACTYIIUM THCJIOM
caaraeMbix», a B 1989 rojy nosydmit 3Banue mpodeccopa 1o CrernuajbHoCTu « Buraucn-
TeJIbHAs MaTeMaTUKay.

[Tocne okonwanum acrmpantypbl M.M. Mcpawmio paboras MIaJmmmuM HAYYHBIM CO-
TpyAHUKOM B Borauciurensnom merTpe Mucturyra matemaruku AH PV3, zatem ¢ 1966
I. — cTapiuM HaydIHbIM coTpyaHukoM. C 1976 rojga paboras Ha JIOJZKHOCTH 3aBe/LyIONIe-
ro Jiaboparopueit «Teopus npubimzkeHHOro HHTErpUpoBanusd» VHcruryra KubepHeTUKu
¢ BeruucanTeabHbIM meHTpoM. C 1984 1. u 1o 1995 1. — aBJIsICS 3aBEIYIONIAM OTAEIOM
«Boraucimmrenpabie Meroely Nucruryta maremarnku AH PVY3. B tom ke 1995 romy
M.N. Ucpanios npuctynmi K pabore B CaMapKaHICKOM TOCYIapCTBEHHOM YHUBEPCUTETE
B Ka4eCTBe 3aBe/IyIONero Kadeapoil BBIYUCINTEIHHON MATEMATHK.

[Ipodeccop M.M. NUcpanioB umest MUPOKHil JTHaTa30H HAYYHBIX HHTEpPecoB. Kro riy-
OOKMe MCCae0BaHnsA B 00JIACTIX aIMTUBHBIX 3aJa4, [IOCTPOeHUsT O0InX apudMeTnde-



CKUX OPTOTOHAJIBHBIX U OMOPTOTOHAJIBHBIX CUCTEM B I'MJILOEPTOBBIX MPOCTPAHCTBAX; Ha-
XOYKJIEHUA YUCJIA PEIICHUN pa3InydHbIX KJIaCCOB JTUO(MAHTOBLIX yPABHEHUI, OIEHKE TPU-
TOHOMETPUYIECKUX CYMM; MTOCTPOEHUS ONTUMAJIbHBIX KBaIpATYPHBIX U KyOaTypHBIX (hOop-
MYJI B Pa3/IMIHbIX (DYHKIIMOHAJIBHBIX IIPOCTPAHCTBAX, & TaKKe MPUOJINZKEHHOI'O PEIIeHUS
PEeryapHBIX U CUHTY/IAPHBIX WHTErPAJIbHBIX YPaBHEHWII BHEC/IM CYIIECTBEHHBIN BKJIaJ B
PA3BUTUE TEOPUU TUCE]T U BBIYUC/IUTEIHLHON MaTeMaTuku. Pe3ybraTsl ero paboT ycIemnrHo
NPUMEHSIOTCA B MHOTOYUC/IEHHBIX TTPUKJIAIHBIX 3a/a9aX.

M.N. NcpanioB BuepBblie ncciiempoBas mpobaemy Tappu fjis 00X IUCIOBBIX OCTe-
JIOBATEJILHOCTEN U MPUMEHUJT K U3YUICHUIO SPIOJUICCKUX CyMM. 3JI€Ch OH TAKXKE PEIUI
M3BECTHYIO IPpobJieMy BeHrepckoro Maremarnka [1. Dpgemma (06 omnenke CHI3Y MaKCHMyMa
MOJLyJIsl MHOTOYJIEHOB Ha €JIMHUIHON OKPYKHOCTH) B OOOOIIEHHON U yTOYHEHHON mocTa-
noske. M.I. McpanioBy npuHa/IIe?KUT BCECTOPOHHEE MCC/IeTOBAHNE aJJIATUBHBIX 33184
¢ PACTYIIIM YUCIOM cjaaraeMbiX. OH MOJTy9InI aCUMITOTHIECKUE PA3JIOKEHHUsS B IIpodJIe-
Me BapuHra ¢ moJIMHOMHUAJIBHBIMEU CJIaraeMbIMU 1 B JinodanToBoit cucreme ['mibbepra-
Kawmxke.

WM takzke HaiigeHa ToYHas (GoOpMy/Ia JJisi YUCJIa PEIIeHn JTHHEHHBIX 1n0(haHTOBBIX
ypaBHeHU 001Iero Buja. JTa (opMysia HaAILIA IPUMEHEHHEe B TEOPUU WHBAPUAHTHBIX
KybGarypabix dopmyr akagemuka C.J1.ECo6oseBa i mo3BOMIIA CHIBHO YIIPOCTHTE HCCITE-
JIOBAHUE U TOCTPOCHHUE TaKUX (POPMYJ Ha MOBEPXHOCTH MHOTOMEPHBIX Cdep U IapoB.

Mapyd HcpamnoBud TakzKke BHEC CYIIECTBEHHBIN BKJIAJ] B IPUMEHEHUE TEOPETUKO-
YUCJIOBBIX METOJIOB U METOJOB CILIAH-(PYHKIUN B BBIYUC/IUTEIbHON MaTeMaTuke. Vm
IIOCTPOEHBI ONTHMAJIbHBIE KBaJIpaTypHbIe U KybaTypHbIe (POPMYJIbl CUHTYISPHBIX HHTE-
rpaJjioB ¢ siapamu ['uinbepra u Koru, HaiijieHbl MpUOJIMKEHHO-aHATUTUICCKUE PEITCeHUST
CHUCTEM OJTHOMEPHBIX ¥ MHOTOMEPHBIX MHTErpaJIbHbIX ypaBHEHUN ¢ sgiapamMu PpejironbMma,
['mnbbepra u Komm. HaiijeHbl o1eHKN MOTPENTHOCTH B PA3JIMYHBIX YaCTO BCTPEYAIONINX-
¢l IPOCTPAHCTBAX (PYHKINNA. DTU Pe3yabTATHI NMEIOT MHOTOYHUC/IEHHBIE TTPUMEHEHUs B
NPUKJIAIHBIX 3aja4daX, B YaCTHOCTH B adPOJMHAMUKE U T'UJIPOIUHAMUKE. XapaKTepHO
0CODEHHOCTBIO ITOTO IUKJ/IA MCC/IEIOBAHUN SBJIAETCAd HOBU3HA ITOCTAHOBOK 3aJlad U Pas-
paboTKa HOBBIX METOJIOB UX PEIICHU.

Otnenbable pe3ynbrarhl uccaemoBannit M.U. McpanmoBa mo Teopun nzera-QyHKIMNT
Pumana n npobsieme nenuresneit Jlupuxiie Bb3Ban O0JIbINON PE30OHAHC CPEIN CIIEIIAA -
CTOB 3a IIpejieIaMy HaIlell CTpaHbI.

B Mapyde NcpanioBude rapMOHUYHO COYETANUCH CIIOCOOHOCTH KPYIIHOI'O yYEHOTO,
TaJAHTIUBOIO IIe/Iarora U yMeJIoro PYKOBOIUTEIA KPYIIHBIX HAayUIHBIX HcciaegoBanmnii. Ou
YCIENTHO COYeTaJ TIJIOJIOTBOPHYIO HAYYHYIO M HAYYHO-OPraHU3aTOPCKYIO JIeATETbHOCTD C
OOJIBINION TeJarorunvdeckoii nu obmecTBeHHO AearenbHocTho. C 1967 1. M.U. Mcpanios
quTasI OOINKe U CIeluaIbHbIe KYPChl Ha (paKy/IbTeTe MPUKJIaIHON MaTeMaTuKu TaIkeHT-
CKOI'0 TrocyJiapcTBeHHOro yHuBepcureTa, a ¢ 1995 mo 2003 rogapr — B CamapKaHICKOM
rOCYJIapCTBEHHOM YHHBEPCHUTETE, TJie JO KOHIA YKW3HU ITPOJIOJIZKA aKTUBHYIO HAYTHO-
[eJIATOTUIECKYTO JIeATeIbHOCTh B KA9eCTBE IMOYETHOTO MPOodeccopa-KOHCYILTaHTA.

M.N. Ucpannos ¢ 1972 1. aBidicd 9I€HOM JBYX CIEUAIU3UPOBAHHBIX COBETOB II0
3aIuTe KaHINIaTCKUX U JTOKTOpcKux jguccepranuii. C 1967 mo 1995 rombr pyKoBOIMI pa-
60TOI OPranm30BaHHOTO UM TOPOJICKOr0 Hay4dHoro cemunapa «lIpumenenune reopun aucesn
B BBIUUC/INTE/BHON MaTemaTtukes npu Vuacruryre kubepuetuku AH PY3 u Uncturyre
marematuku AH PV3, a ¢ 1995 roga pykoBogwmt HaydHbIM cemuHapoM «lIpubmmkennbie
MeTOJIbI BbiciIero anajm3as B Caml'V.

Paboras B kpynueitmmx BY3ax u HUN pecrybmmku, Mapyd UcpanaoBud moaroroBut
JIECATKU YUEHUKOB, YCIIENTHO pabOTAIONUX B PAa3IUYIHBIX cepax SKOHOMUKU PeciryOJim-



KU, B cCTpaHax OJmKHEro u jajibHero 3apyoexnbs. M.U. Ucpaunos pykoBoua paboramu
MarucTpaHTOB, ACIIUPAHTOB U JIOKTOPAHTOB. [loy ero pykoBojicTBOM 3amuiieHbl bosiee 10
KaHIUJIATCKUX JINCCEPTAIUil, OH CIIOCOOCTBOBAJI 3AIlUTE TPEX JOKTOPCKHUX JTUCCEPTAITHi.
C 1993 r. M.A. UcpanyioB co cBOMMU JIOKTOPAHTAMM, aCIUpaHTaMU U CTYJACHTAMU BEJI
Hay4YHbIe MCCIEJIOBAHUS B PaMKaxX IIPOEKTOB, MMEIONUX (QyHIaMeHTaIbHOEe 3HAYEHUE U
MIUPOKOE TPUKJIAHOE ITPUMEHEHNE.

O6brano Oyaymux yuenbix Mapyd VcpanioBuda npusiiekas K HayKe CO CTYICHIECKO
ckaMbu. Bojiee TOro, OH ¢ acnUPaHTCKUX JIET AKTUBHO YYACTBOBAJI B MOUCKE U (pOPMUPO-
BaHUU IOHBIX MATEMAaTUYECKUX JJAPOBAHUN B CHCTEMeE IIKOJBLHOIO oOpaszoBaHus. Bymydn
acCIIMPaHTOM U MOJIOJbIM yuenbiM M.U. Vcpanios mpenojiaBai B clenuaIn3upoOBaHHON
dusuko-maTeMaTrdeckoit 1mkose Ne82 ropoja TarkeHTa, opraHn30BaHHON aKaJIeMUKOM
B.K. Ka6ysiobim. Muorue yuennku M.J. VcpansioBa u3 9Toil MKOJIBI CTAJIA B IIOCTETY-
IOIIEM JIOKTOPaAMH HayK M M3BECTHBIMU CIIEIMAJINCTaMU B cBOMX oTpaciaax. [loarorosky
MaTeMaTUKOB CO TIKOJIbHOU cKaMbu mpodeccop M.U. McpannoB npoaomkui B hpU3nKo-
MaTeMaTu4IeckKoM Jjuiee r. CamMapKaHa, yaalimecss KOTOPOro Pery/isipHO 3aHUMAJIA [TPU-
30Bble MeCTa Ha Pa3IMYHBIX MEXKIYHAPOIHBIX MaTeMaTHYeCcKnX oJuMmmImajax. Ha mpo-
TAYKEHUU BCell IeJIarOrmIecKoil JIedTeIbHOCTA CBOMMU HAYYHO-TIOMYJISIPHBIMU CTATHIMU
B SHITUKJIONE/IUAX, B PA3JIUIHBIX OOIIECTBEHHBIX U MOJIOJECKHBIX W3JIaHUAX, e TeJe-
nepejgad M.U. McpanioB ymesno u BbIBepeHO (hOPMUPOBAT MATEMATHYECKYIO KYJIBTYPY
MBIILJIEHUS Y MOJIOJIEYKU.

M.N. Ucpannos — aBrop 6osee 160 nHayurbix, 40 HayIHO-TOMYISIPHBIX paboT. OKoJI0
50 ero Hay9IHBIX cTaTell OIyOINKOBAHBI B ABTOPUTETHBIX U3IAHUIX OJIMKHETO U JAJIHBHErO
zapybexbs. [Ipodeccop M.U. Mcpansios siBjisgeTcss aBTOPOM IIHPOKO U3BECTHOTO JIBYXTOM-
HOI'O yIeOHMKA 110 BRITHCIUTEILHOM MaTeMaTuKe « XucobJran MeToaiapuy. JlanHas Kaura
SIBJISIETCSI €IMHCTBEHHBIM YIeOHUKOM I10JIOOHOIO THUIIA Ha y30EKCKOM SI3bIKE U IPUHSATA B
KavyecTBE OCHOBHOTO B BEJYIIUX yHUBEpCHUTeTaX Y30eKucrana. DTOT yIeOHUK HAIMCAH
Ha OCHOBe OpUTHHAJILHBIX Jiekinit M.U. Mcpaniosa, KoTopble OH YnuTasl Ha TPOTIKEHIT
40 mer B HanmmonabaOM yHUBepcuTeTe Y30ekncrana, CaMapKaHICKOM TOCY/IapCTBEHHOM
yHuBepcuTere, Ha cemuHapax B Mucturyre marematruku AH PVY3. Takxke pesysnbrarom
MHOT'OJIETHET'O UTEHUs JIEKIUil cTaj yueOHuK 1o Teopun uncen «CoHIap Ha3apusacu» B
coaBropcTse ¢ npodeccopom A. CoJieeBbIM.

M.N. VcpansnoB u ero y4eHUKN y4acTBOBAJIU C JIOKJIAJAMU BO MHOTUX MEXKTyHAPO/I-
HBIX Hay4dHBIX (hopymax. Ou npunuMmas yuactue B MexyHapoHOM KOHI'Decce MaTeMa-
TUKOB, BcemupHom KoHrpecce obiecTBa BepHy/m u Ipyrux. Bbu oHUM U3 aKTHUBHBIX
OPTaHU3aTOPOB BCEX MEXKJyHAPOIHBIX KOH(MEPEHIIN 10 TeOPUU KyOaTypHBIX (POPMYII,
POBOIUMBIX B ¥Y30ekucrane. [Ipodeccop M.M. Ncpanios 10 mocsie fHUX JIHEH ocTaBasICs
AKTUBHBIM YYaCTHUKOM €KeroiHoit MexKmyHapoHolt HayIHO-TIPAKTHIeCKoil KoHdepen-
mun «uHoBanusy. ABisisach ogauM 3 6eccMeHHBIX PyKoBojuTe el ceknuu «Maremaru-
ka. Maremarndeckoe monenuposanuey, M./. Vcpanios nomiepKkuBajl BLICOKHI yPOBEHD
HAYYHBIX U3bICKAHUI U JOK/Ia10B KoHdepennun. M.M. VcpanioB ObLT 4I€eHOM PeIKOJI-
Jleruu cOOpHUKA «Bompochl BEIYUCIUTETBHON 1 TPUKJIAIHON MaTeMaTHKIy, a TAKXKe OT-
BETCTBEHHBIM PEJIAKTOPOM COOPHHUKOB 110 BBIYUC/IUTEIHLHON MaTeMATHKE, BBIITYCKAEMbBIX B
Nucruryre maremarukun AH PVY3. A ¢ 2001 roga sAB/Isijics 9JI€HOM PEJIKOJIIErHU cOOP-
HUKa Hay4dHbIX crareit Mexynapojnoit koudepennun «unoBarusy. ABisica aienom
AMEpUKaHCKOTO MATEMATHIECKOTO OOIEecTBa W IKCIEPTOM MEKIyHAPOIHOTO KypHAJIA
«Mathematical Reviewss.

Mapyde UcpanioBut HEOTHOKPATHO HAIPAZKIAJICSA TTOIETHBIMY I'PAMOTAME AKaIeMUN
HayK Pecrybsimkn Y36ekncraH.



B sHak mpmsHaHus BECOMOI'O MHOroJjieTHero BKJiaja mpodeccopa M.U. Mcpanios B
pa3BUTHE MaTEMATHIECKON HAYKU U MOJTOTOBKY BBICOKOKBAIN(MUIIMPOBAHHBIX KaIPOB B
2009 roxy HarmumonabHBIM yHUBEPCHTETOM Y30eKucTaHa OblIa MPOBEJIeHa PeciryO/IMKaH-
cKas Hay4dHad KoHdepeHius «Beraucanre/buble TEXHOJIOIIN 1 MaTeMaTHIEeCKOe MOJIE/H-
poBaHUe», OCBAIIeHHas ero 7o-yeruto. B 2013 roxy nmposesnen nHayunblit cemunap «IIpo-
deccop M.U. VcpaunoB u pa3BuTue MPUKJIAIHON MaTeMaTuKu B Y30ekucrane», B 2014
rOJIy COCTOSIJIACH HAyJHO-TeXHWIecKasi kKoHdepennus: «lIpukiagnas maremMaTuka U WH-
dopmanmonHas 6e30macHOCTh», ocBAmIeHHas S80-yeTuio yaénoro. B rekymem 2024 roxy
B cBsa3u ¢ 90-etuem mpodeccopa M.U. Mcpaunosa B HY Y3 opranunzoBan Mexk 1yHapo/I-
HbIIT HaydHBIT cemuHap «Borauciurenbabie Mojenu u texuoynorun (CMT2024)».

Cozmannas npodeccopom M.U. VcpanmoBbiM HaydHas MKOJA IO UUCIEHHBIM METO-
JlaM U B HACTOSIIEE BPEeMsl ITPOJIOJIZKAET HPOJyKTUBHO (DYHKIIMOHUPOBATH. Y 9€HUKU U
nocsiegoBaresin Mapyda VcepanioBuda cerojus ycrento padoTaioT B pa3jnydHbIX cde-
pax M OTpac/sgX SKOHOMUKHU HaIlleil peciryOJIuKu U 3a pyOekKoM, ITPOJIOJIzKas JIEJI0 CBOETO
Ycroza-yauress.

PepaknuonHasi KoJjierus >KypHaJsia «IIpobsieMbl BBIYUCIUTEIBHON U TIPH-
KJIQJHO MaTeMaTUKN» IMOCBANIAET JIAHHBINA CIEIUAJIbHbI BbIIIYCK CBETJION I1a-
msaTu npodeccopa Mapyda Vcpannosuua McpansoBa — BeIgaomierocs y4IeHo-
ro, TaJaHTJIWBOIO MeJarora, 3a00TJIMBOro HACTABHUKA M 3aMedYaTeJIbHOTO dYe-
JIOBEKa, KOTOPbIil HaBCer/Jla OCTaHEeTCd B MaMATHU JApy3eil, KoJIJIer 1 yIEeHUKOB.
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