BECTHHR

0;KHO-YPAILCKOTO 2025

rOCYIAPCTBEHHOIO

YHHBEPCHTETA T.17, N 2
ISSN 2075-809X (Print)

ISSN 2409-6547 (Online)

CEPUA

«MATEMATHUKA.
MEXAHUKA.
OU3SUKA)

Pemenuem BAK Poccun BritoueH B IlepedyeHb penieH3MpyeMbIX HAyYHbIX H3aHUH
Yupeaurens — @egepanbHoe rocyIapcTBeHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHne
BbIcHIero oopazoBanusi «FO:xHo-YpajabCcKkuii rocy1apcTBeHHbI YHUBEPCUTET
(HAUMOHAJIBLHBIN HCCJIEI0BATEIbCKUI YHUBEPCUTET))

OcHOBHOI 1enblo cepun «MartemaTrka. Mexanuka. Ousnka» sBiseTcs MyOIUKalus U pacpoCTpaHeHUE OpU-
TMHAJIBHBIX PE3yJIbTaTOB HAYYHBIX HCCIIEIOBaHHUN B 00JIACTH MaTeMaTHKH, MEXaHUKU U (QU3HMKH, a TAKXKE UX MPUIO-
JKEHUH B €CTECTBEHHBIX, TEXHUYECKHUX U S3KOHOMUYECKUX HayKax.

PepakuuonHasi KoJl1erusi

1.¢.-m.H., mpodeccop 3arpeduna C.A. (1. pegakrop)
K.(b.-M.H., noueHT ['osry6eB E.B. (0TB. cexkperapb)
n.¢.-Mm. H., npodeccop Beckauko B.IL. (IOYpI'Y)
K.(b.-M.H., mpodeccop 3aasanun B.U. (FOYpI'Y)
n.¢.-M.H., mpodeccop Koaner FO.M. (1OYpI'Y)

PenraknmoHHbIi coBeT

I.T.H., podeccop Boromosio A.B. (CocynapcTBeHHbiil Hay4yHblid 1eHTp Poccuiickoit ®enepanun — PenepaibHblii MeIUITH-
ckuit onopmsmuecknit neHTp nMeHn A.W. BypHazsHa, . MockBa)

n.¢.-M.H., mpodeccop (MockoBckwii rocynapcTBeHHbIH yHuBepcuTeT nmeHn M.B. JlomonocoBa, T. MockBa)

I.¢.-M.H., mpodeccop Byueannukor B./. (UensOuHckuii rocy1apCTBEHHBII YHUBEPCUTET, . YesOUHCK)

npodeccop I'ymnerru 1. (bonoHckuit yausepcurer, r. bononus, ranus)

I.¢.-M.H., mpodeccop KykoBckmii B.U. (MockoBCKHii TOCynapCTBeHHBIN yHIBEepcuTeT MMeHr M.B. JlomoHocoBa, . MockBa)
1.¢.-m.H., npodeccop 3eaux C.B. (Yuusepcurer Cyppes, r. Tmwidopa, Benukobpuranmst)

n.¢.-m.H.,, npodeccop Koporkmii A.U. (MucTuTyr Maremarukn u wmexanmkd uMm. H.H. KpacoBckoro YpO PAH,
r. Exarepun0ypr)

Ph. D., mpodeccop Kum M:xeiiBan (Kopetickuit mHCTUTYT nIepenoBbix uccrnenoBanmii KIAS, . Ceyn, FOxnas Kopes)

Ph. D., npodeccop Kum Knmmmk (INHA-Yuusepcurert, r. UnuoH, Oxuas Kopes)

1.¢.-m.H., npodeccop Kynmuxosa H.J. (MuctutyT snmekrpodusuku YpO PAH, r. Exarepun0ypr)

1.¢.-M.H., npodeccop Mensmmx B.B. (Boponexckuii uncrutyr MBI Poccuiickoii @eneparyn, r. Boporex)

1.¢.-M.H., npodeccop Munuyk C.U. (Yuusepcurer mwrarta Muauana, r. baymunrron, CIIA)

Ph. D., accucrent-npodeccop Ily3bipeB E.C. (Yuusepcurer Banaepounsta, r. Hamsum, CILIA)

I.T.H., npodeccop Papmanos H.K. (Tamkenrckuit yauBepcuTeT HHGOPMAITMOHHBIX TEXHOJIOTHH, T. TamkeHT, Y306eknucran)
1.¢.-m.H., norert Tpyxanos A.B. (HITI] HAH Benapycu o marepuanoBeaenuto, . Munck, Pecryonuka Benapycs)

I.T.H., npodeccop YTkuH JIL.B. (Cankr-IlerepOyprekuii mommtexaudeckuil yausepeuret Iletpa Bemuxkoro, r. Cankr-IlerepOypr)
Prof. dr. ir. @epnyct U. (Karonuveckuii yauBepcutert, T. JIEBen, bebrus)

1n.¢.-m.H., Ph. D., mpodeccop LlITpayc B.A. (Yuusepcurer Cumona bonusapa, r. Kapakac, Benecyauna)

© Uspatensckuii nentp FOYpI'Y, 2025



BULLETIN

OF THE SOUTH URAL 2025
STATE UNIVERSITY vyl 17, no. 2
SERIES

“MATHEMATICS.
MECHANICS. PHYSICS”  155N2075-809X (Print

ISSN 2409-6547 (Online)

Vestnik Yuzhno-Ural’skogo Gosudarstvennogo Universiteta.
Seriya “Matematika. Mekhanika. Fizika”

South Ural State University

The main purpose of the series “Mathematics. Mechanics. Physics” is to promote the results of re-
search in mathematics, mechanics and physics, as well as their applications in natural, technical and eco-
nomic sciences.

Editorial Board

S.A. Zagrebina, Doctor of Physics and Mathematics, Professor, South Ural State University, Chelyabinsk, Russian Federation
E.V. Golubev, Candidate of Physics and Mathematics, Associated Professor, South Ural State University, Chelyabinsk, Russian
Federation

V.P. Beskachko, Doctor of Physics and Mathematics, Professor, South Ural State University, Chelyabinsk, Russian Federation
V.l. Zalyapin, Candidate of Physics and Mathematics, Associated Professor, South Ural State University, Chelyabinsk, Russian
Federation

Yu.M. Kovalev, Doctor of Physics and Mathematics, Professor, South Ural State University, Chelyabinsk, Russian Federation

Editorial Counsil

A.V. Bogomolov, Doctor of Engineering, Professor, State Scientific Center of the Russian Federation — A.l. Burnazyan Federal
Medical Biophysical Center, the Russian Federal Medical-Biological Agency, Moscow, Russian Federation

, Doctor of Physics and Mathematics, Professor, Moscow State University, Moscow, Russian Federation

V.D. Buchelnikov, Doctor of Physics and Mathematics, Professor, Chelyabinsk State University, Chelyabinsk, Russian Federa-
tion

D. Guidetti, Full Professor of Mathematical Analysis, University of Bologna, Bologna, Italy

V.1. Zhukovsky, Doctor of Physics and Mathematics, Professor, Moscow State University, Moscow, Russian Federation

S.V. Zelik, Doctor of Physics and Mathematics, Professor, University of Surrey, Guildford, United Kingdom

A.l. Korotkii, Doctor of Physics and Mathematics, Professor, Institute of Mathematics and Mechanics, Ural Brunch of the Rus-
sian Academy of Sciences, Ekaterinburg, Russian Federation

Jaewan Kim, Ph. D., Professor, Korea Institute for Advanced Study KIAS, Seoul, South Korea

Kisik Kim, Ph. D., Professor, INHA-University, Incheon, South Korea

N.D. Kundikova, Doctor of Physics and Mathematics, Professor, Institute of Electrophysics, Ural Branch of the Russian Acade-
my of Sciences, Ekaterinburg, Russian Federation

V.V. Menshikh, Doctor of Physics and Mathematics, Professor, Voronezh Institute of Russian Ministry of Internal Affairs, VVoro-
nezh, Russian Federation

S.1. Pinchuk, Doctor of Physics and Mathematics, Professor, Indiana University, Bloomington, United States of America

Y.S. Puzyrev, Ph. D., Assistant Professor, Vanderbilt University, Nashville, United States of America

N.K. Ravshanov, Doctor of Engineering, Professor, Tashkent University of Information Technologies, Tashkent, Uzbekistan
A.V. Trukhanov, Doctor of Physics and Mathematics, Associated Professor, Scientific Practical Materials Research Centre of
NAS of Belarus, Minsk, Republic of Belarus

L.V. Utkin, Doctor of Engineering, Professor, Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russian Fed-
eration

I. Verpoest, Dr. ir., Professor, Catholic University, Leuven, Belgium

V.A. Strauss, Doctor of Physics and Mathematics, Professor, University of Simon Bolivar, Caracas, Venezuela



COOEPXAHUE

MatemaTtuka

BO3UEB O.I. IlpuMeHeHWe ampHOPHBIX OLEHOK WHTETPATFHOW HArpy3KH THIIEPOOIHYECKOTO
ypaBHeHus: Kupxroda ajist ero peayKIuH K JHHCHHOMY YPABHEHUIO ......vevuveeveerieerieesinesineaneassesseeees 5
EREMCHUK M.P. Analysis of a Screened Harmonic System under Dirichlet and Neumann
BOUNCANY CONUITIONS .....ecuviiieieeiieiet ettt bt et b et b e nr b n e enes 13
30PUH B.A., MEHIEPAKOB P.B. Ananutuueckuii 0030p HEHpPOCETEBBIX AITOPUTMOB OOHAPY-
YKEHUS BOSTOPAHUH MPH UPE3BBITAMHBIX CHUTYAITFISIX ...veuvveenreesreesseesueessressressesseessesssesssssssnssseesseessesnes 23
KAPAUUK B.B. Ilpeacrasnenue pyukunu ['pruaa burapMoHmdeckoi 3amaun HaBpe .........ccveneee 35

[TAPAMOHOB A .A., KAJIAY A.B. Moaudukanus MaTeMaTHYECKOT0 anmapara mouTH MepHoau-
YECKOIo aHajiu3a A 00pabOoTKH HMPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX C YHOPSIOYEHHBIM ap-
10 Y (532 1 (o) T TP PP PP PT ST SPPPPUR 44

MexaHuka

KAPMAHOB H.U., KIIMHAYEBA H.JI. MaTtemaTu4eckoe MOJEIUPOBAHKE MPOILIECCOB OKHCIIEe-
HUS ¥ BOCTUTAMEHEHUS HETIETUPOBAHHOTO TITYTOHHIS «v.vvvervvesreasreesseesueessesssnesnsessseesseessesssnsssnsasessseses 50

KOBAJIEB 10.M., JIEBEJIEB M.A., MATAII B.I1., [IOMBIKAJIOB E.B., AJIOBEL A.Il. On-
pelenieHre yIpyTruxX KOHCTAaHT SHEPTeTHYECKHX MAaTepPHAIOB Ha OCHOBE SKCIIEPHMEHTAIBHBIX J1aH-
HBIX TI0 MEXAHUIECKOMY BOBIETICTBHEO ......eeuveurinreanteeseesseeasneanseesseesueesseesssesssesnseessesssesssnsssnesnnesnseees 60

dusuka

I'ABPUJISIK A.M., TABPUJISK M.B., BOPOHUH B.A., IOAT'OPHOB &.B. Bknan npumec-
HBIX HOHOB B IIPOCTPAHCTBEHHO-BPEMEHHOE PACIpeelICHUE JIOKAIBbHOTO JIEKTPUIECKOTO MO B
HEMATUUYECKOMN KUAKOKPUCTAIITHUECKOM STUETIKE ....ecvveereiiiiiiieieriesiee sttt 69

JIVBCKUI A, MUIIEHEBA H.1., JOJIT'YIIVH JI.M., HEQEJIBEB A.A.,
MABPHUHCKHMMH B.B. Cioco6 nucnieprupoBaHusi KpEMHHUS B paciijlaBe CHIIyMUHA, KPHCTaJLIH-

3YIOIIETOCS B HEOJHOPOTHOM MATHUTHOM TIOJIC ....vvveeessiteeeesssreeesssssneesssnnseessannseesssnnnnesssnnnsessssneeessnnnns 82
UHdopmauus
ITamstu T'eoprust JICOHUAOBHUA BPOBKO .....coivviiiiiiiiiis i 91

BectHuk HOYpl'Y. Cepusa «MaTtematuka. MexaHuka. ®usuka»
2025, Tom 17, Ne 2



CONTENTS

Mathematics

BOZIEV O.L. Application of a priori Estimates of the Integral Load of the Kirchhoff Hyperbolic
Equation for its Reduction to @ Linear EQUALION.............ccoiveiiiiiiiine e 5

EREMCHUK M.P. Analysis of a Screened Harmonic System under Dirichlet and Neumann
BOUNCArY CONOITIONS ...ttt b b nn b n e ane s 13

ZORIN V.A., MESHCHERYAKOV R.V. Analytical Review of Neural Network Algorithms for
Fire Detection in EMErgency SITUALIONS ..........coiiiiriiriirieieiecse st 23

KARACHIK V.V. Representation of the Green’s Function for the Biharmonic Navier Problem...... 35
PARAMONOV A .A., KALACH A.V. Modification of the Mathematical Apparatus of almost Pe-
riodic Analysis for Processing Spatio-Temporal Data with an Ordered Argument.............ccccccevenene. 44

Mechanics

KARMANOV N.I., KLINACHEVA N.L. Mathematical Modeling of Oxidation and Ignition Pro-
cesSes Of UNalloyed PIULONIUM ......c..oiiiiiiie et 50

KOVALEV Yu.M., LEBEDEV M.A., MATASH V.P., POMYKALOV E.V., YALOVETS A.P.
Determination of Elastic Constants of Energetic Materials based on Experimental Data on Me-
CRANICAL TMPECT ... vttt b et e s ettt b et st e e e ne e b e ne e 60

Physics

GAVRILYAK A.M., GAVRILYAK M.V., BORONIN V.A., PODGORNOV F.V. Contribution
of Impurity lons to Spatial-Temporal Distribution of Local Electric Field in Nematic Liquid Crys-
L L O] | TSRS 69

DUBSKY G.A., MISHENEVA N.l., DOLGUSHIN D.M., NEFEDIEV A.A., MAVRINSKY V.V.
Method of Dispersing Silicon in a Silumin Melt Crystallizing in an Inhomogeneous Magnetic

[T o SRR 82
Information

IN Memory Of GEOIgY BrOVKO ........coiiiiiiii e 91

4 Bulletin of the South Ural State University

Ser. Mathematics. Mechanics. Physics, 2025, vol. 17, no. 2



	0A_tit_252
	0B_cont_252

