Mixuap. HayK. KoH(}. «CyudacHi mpobnemu MexaHiku Ta MaTeMaTuky — 2023» (23-25 tpasus 2023 p., JIbBiB, YkpaiHa)
http://iapmm.lviv.ua/mpmm2023/materials/proceedings.mpmm2023.pdf

YIK 621.396

MOJAEJIOBAHHSA XAPAKTEPUCTUK BUITPOMIHIOBAHHSA
CEPEJOBHUII 3 HEPIBHOMIPHO POSMIINEHUMU BKJIIOYEHHAMU
MAJIOI'O PO3MIPY

Muxaiino Auapiiiuyk, bopuc €scTurnees

Tncmunmym npukiaOHux npooiem MexaHiKu i Mamemamuxu
im. A.C. Illiocmpueavwa HAH Yxpainu

andr@iapmm.lviv.ua, molnerats@gmail.com

ACUMITOTHYHHUN METO/] € OHUM 13 e()eKTUBHUX ITiIXO/IIB NP PO3B’sI3yBaHH1
3a/a4 pO3CiFOBaHHsI Ha CYKYITHOCTI MaluX TiJI, OCKUIBKH BiH yCYBa€ CHHTYJISIPHY
YaCTHHY OIIEpaTopa iHTErpaIbHOTO PIBHSHHS 1 J]a€ MOXKJIMBICTh OTpUMATH A00pe
00yMOBIIEHY cucTemy | JiHiAHUX anreOpaiunux piBHsHB (CJIAP). Lle nosicHIoeThCS
THM, IO CHHTYISIPHUI WICH Y BBEIICHOMY aCHMITOTHYHOMY (edpeKTI/IBHOMy) ot
MO>KHA OIYCTHTH, B PE3Y/IbTATi YOTO OTPUMYEMO IHTErpaIbHe PIBHAHHS APYrOro
POy 3 HEeocoOIMBUM spoM; Tpu 1boMy Bianosigna CJIAP mae ckiHYeHHY po3-
MipHICTb. Y Wil JOMOBI/I y3araJbHEHO 3aPOIOHOBaHMM B [1] miaXia Ui BUNAAKY
OJTHOTO TiJIa 3 IMITEJAHCHUMY TPaHUYHUMH YMOBAMH Ha BHITQ/IOK 0aratbox Till.

[MoBepxHEBUH IMITEJTAaHC MATUX YaCTHHOK 337a€ThCsI (POPMYIIOr0

v
Emn(xy) =h(x,)a”, (1)
ne x,, €D, — bikcoBaHa Touka Ha MOBEPXHi /m-0i YaCTUHKH, a QyHKILiA h(x,,) €
HENEePEPBHOIO 1 JOPiBHIOE HymO nmo3a D,, . Take MojJaHHA MOBEPXHEBOTO iMIle-

JaHcy € Gpi3MYHO OOTPYHTOBAHUM, OCKUIBKHM HOTO abCONIOTHA BENMYMHA MOXeE OY-
TH JIOBIJIbHO BEJIUKOIO i BUKOHY€eThCsl yMoBa Re(h(x,,)) > 0; v e (0,1]— uncno, sixe

JI03BOJISIE 3MIHIOBATH 3HaueHHs &, y neBHOMY JianasoHi. I[lapameTp a BH3Hadae
paniyc abo MakCUMaJIbHUH XapaKTepHUH PO3Mip YaCTHHOK, TOOTO
a =0.5maxc,,<)s (diamD,,) . 2)

Manicts nigobnacti D,, po3yMieTbcs B CeHCI ka <« 1, k — XBUIIbOBE YUCIIO.
Mu npunyckaemo, 1o KpaioBi yMOBU Ha MOBepxHi S,, yacTuHKU D, Ma-
10T BUTJISIL

E, ==, (H,xN), 3)

JIe «X » IT03Ha4Ya€ BEKTOPHUI TOOYTOK JIBOX BEKTOPIB.
3anaua poscitoBanHs EM XBuib 3BoauThCs 10 BUu3HavYeHHs BektopiB E i H,
SIKi 33JIOBOJIBHSIIOTH CUCTEMY PiBHSIHB MakcBesuia
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VxE=iougH, VxH =—-ingy)E 4)

M
B oGmacti D=R>\ U D, .

m=1
INomamo BexTopu EM nons six
E=E,+E,., H=Hy+H,., (5)

ne Bektopu E, H, — nmagarodi nosus, siki 3a/I0BOJIHAIOTE PiBHAHHS (4) y IpoCTO-
pi R? \D; E,. i Hy. — poscissi nons.
Bekrop E(x) mykatnmemo y dopmi

M
E() =Eo(x)+ Y Vx [ U, (t)g(x 0, (6)

m=l S

m
ne U, (t)eT,, T,— MHOXHMHA TAHTEHIialbHUX A0 S,, HENEPEePBHUX BEKTOPHUX

noniB, t € S,,, dt— eneMeHT IIOI MoBepXHi S, ,

K=y
g, =——— (7
4n|x—y|
— ¢yuxuis [pina mpoctopy.

®ynxknis U, (1) Moxe OyTu mojaHa B TepMiHax IIykaHoro Bektopa E(x),

IO JTO3BOJISIE 3a]auy BH3HAYEHHS JIAHOTO BEKTOpPAa 3BECTH IO PO3B’S3aHHS BifIO-
BimHOi CJIAP. Po3Bsi3aHHs 11i€l cucTeMU BiZI0yBA€THCS aHAIOTIYHO BUIIAIKY PiBHO-
MIpHOTO pO3MIIIEHHS BKIIIOUYEHb. [lepeBaroro 3arnponoHOBaHOTO MiJIXOLy € Te, IO
HE TOTPiOHO PO3B’S3YBATH CUCTEMHU IHTETPAJIBHUX PIBHSHB JIUIS BU3HAUCHHSI 3HA-
YCeHb ITOJIS Ha MMOBEPXHI BKIIOYEHB. Pe3yIbTaTH YMCIOBOTO MOJICITIOBAHHS LTIOCT-
PYIOTh e(heKTHBHICTE 3aIPOMIOHOBAHOTO MiIXOY.
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MODELING THE RADIATION CHARACTERISTICS OF MEDIA WITH THE
NONREGULAR INCLUSIONS OF SMALL SIZE
The solution to the problem of electromagnetic wave scattering on a set of small-size impe-
dance particles is derived by the asymptotic approach. Particles are located in a homogeneous
domain with constant material parameters &y and Ly . The solution is derived under the con-

dition a — 0, where a is the characteristic size of the particle; further, the number M (a) of

particles tends to infinity at a specific rate. The procedure consists of derivation of the explicit
form of a solution that excludes the necessity to solve the respective boundary integral equation
for determination of the fields at the surface of particles and thus avoids integrating the Green
function derivatives, which are in the kernel of this equation.
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