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METO/I PELHIEHUA 3AIAY JUPPAKIIUHU BOJIH HA TVIOCKHUX 3KPAHAX
C JPOBHBIMU I'PAHMYHBIMH YCJIOBUSIMH

3.1. BEJIMEB!, T.M. AXMEJIOB?

" Hnemumym paouogpusurxu u snexmponuxu um. A. A. Yeuxoea HAH Yipauno
12, ya. Ax. IIpockypei, Xapvros, 61085, Yxkpauna
E-mail: veliev@kharkov.ua

2 Unemumym mamesmamurxu HAH Asepbaiioocana
9, yn. @. Azaesa, baky, 1141, Azepbatioxncan

B nauHoil paboTte NpesuiokeH MeTo/ peuieHHs MHTErpo-anQPepeHitanbHOro YpaBHEH!S CHEIMANTLHONO BUIA, K PEWIEHHIO KOTOPOro
CROASTCS 3ana4n AU(PAKLMM HA [UIOCKHX IKPAHAX, OMUCHIRACMBIX APOGHbIMK rpaHMuHbiMK yerosuamu (JI'Y), koraa nopsaaok ApoGHOH
NpoH3BOAHOH O Menserca mexay O u 1. Meron paccMOTPEH Ha MOACIbHBIX ABYMEPHBIX 3alauax AU(pakiyy — NEHTE H AONYIUIOCKOCTH C
Ary. Ar'Y oGobuiaior naeansHbie rpasiiibl — WACATHHO SACKTPHYECKH U MICANLHO MATHHTHO NPOBOAALLME IPAHHULLI, KOTOPbIE MOJIYHalOTC

KaK 4acTHBIN cnyvalt pu a = 0 n&d = 1 , COOTBETCTBEHHO, METO OCHOBAH Ha TIPUMCHCHYH OPTOrOHAJLHBIX MOJUHOMOB. an JTOM

Ins JCHTHl NPUMCHAIOTCA TIOJIUHOMBI I“ereHGayapa, OPTOrOHANbHBLIC H& HHTEpBaNC (“1,1), a s foayTAOCKOCTH HMEEM Aejlo C

oJIMHOMaMH J]arcppa, OPTOrOHA/IbHBIMU HA UHTEDPBAIC (O, 00) . OrMeyena BawHat OCOOEHHOCTL: NAHHBIA METOA NO3BOJAET noay4ynThb

PCUICHHUC 3aJ1a9H zmq)paxuuu B IBHOM BMIE AN OAHOIO YacTHOro ciyvyas o= O, 5 3

B nocnennee BpeMs ApoOHble oOrnepaTtopbl HaXOUAT
NPUMEHEHHs B PAIMUHBIX 3a4a4aX  IEKTPOAMHAMHKH.
JIpoGHble onepaTopst ONPeNeNsioTcs KaK PpakTany3oBaHHbIe
OT  u3BeCTHBIX  oneparopos,  Hanpumep,  apobubie
OpPOM3BOAHBIE W  MHTerpajibl  SBASIOTCH  00oOLieHHEM
0ObIUHBIX NMPOW3BOMHBIX M WHTETPWIOB. TaKke HAXOAWTCA
npuUMeHeHHe onepatopy ApoOHOro potopa, KOTOpbiH
onpenensercs Kak  ¢pakTanuloBaHHbiif  onepatop oOT
o0bI4ROrO oneparopa poropa [1].

B nmaunoli pabote paccmMaTpuBalOTCA ABYMEPHbLIE
3ajaud AMdpakuMy Ha TpaHHLAx, KOTOpble OIMCHIBAIOTCH
rpaHdubbiME  yenoeusmua (YY), cozepxammmu  apobHyO
NPOM3BOIHYIO:

DU(7)|s=0, , )
Jpobuass npowssoaHas Oepercs MO HOpManM K
nosepxHocTd. Pyuxkuns U OMUCHLIBAET TAHTEHUMATLHYIO
KOMMOHEHTY JJICKTPUYECKOr0 WAM  MArHHUTHOrO  110Js.

Jpofras npou3BOAHAas ONpelNeAseTcs uepes  uHTerpan
Pumana-Jluysunns na nonybeckoHeuHoM wmHTepsane [2].

a
B)’HCM UCTIONB30BATE OAHWH CHMBOJ Dy , nojpasyMeBas

ApoGHYIO NPOM3BOAHYH TIO NEpeMeHHoN )

Df,’ = D;’. Iy (1) 6yaem

rpaiuuHbiMU yesrosusamu (JTY).

Beeaesue HoBbiX I'Y #OMKHBI, C ONHOH CTOPOHBI,
OnuCLIBaThL (PU3MYECKHE peasiuu, a ¢ APYro# - ro3BojiAThb
NOCTPOHTL 3PPEKTUBHBIA YUCTEHHBIH AITOPHTM MOJY4YEHHA
peuwienus ¢ 3axaHHol TouHOCThLIO. ITocTpoeHne npocThIX M
a/IeKBATHLIX MAaTeMaTH4ECKHMX Mojene#t mis  onMcaHus
pacceyBalOIMX CBONCTB MOBEPXHOCTEH ABNSETCA ONHOH M3
ofuX 3a1a4y B Teopuy nudpakumn.

Hoaa AT'Y (1) paccmarpuBalorcss 3HaueHus ApobHOro
nopsaka (X mexny O 4 1. Kpaltiue 3nauenus npoGHoro
nopamka @ =0 u @ =1 npuBoasT K XOpOmIO UIBECTHBIM
uacansHo anektpuueckd (MOIT) u ugeansHo MarHuTHO

Ha T0JIyOCH:

HasbIBaTh APOGHLIMU

nposoasimm (VIMIT) rpanuiam, cootserctsenHo. AI'Y
o0o0wwaloT uaeanbHbie rpaHuusi, Takue kax MUOI v UMIL
ACY paccMmaTprBaiuCh B 3afauyax oTpaxeHns B pabGotax 3.
Y. Benuesa, N.Engheta [3-5] B 2003 r., rae OGbumm
npuseneHsl  KO3(POULUMEHTH  OTpaXKeHWs OT  TpaHul,
onuchiBaembix JII'Y. [TlokazaHo, 4TQ rpaHMuUa HMeEET
K03QPUUMEHT OTpaxeHus paBHbid no Momymo 1, T. e
COOTBETCTBYET WAeaTbHO oTpaxaiouieil rpanuue. [Tpy 3TOM
dasa xo3pOHUMEHTA OTPAKEHUA OTpEIeNseTcs APOOHBIM
NOPAAKOM.

Iary MOXHO COMOCTaBUTD c W3BECTHBIMH
umnenaucHsiMu T'Y (UI'V) [6, 7], xoTophle ROCTATOYHO
XOpOILO  H3yueHbl MHOIMMH aBTOpaMM H  IIWPOKO
APMMEHSIOTCA U1t MOZE/NMPOBaHMA PAINIMUYHBIX OOBLEKTOB.
HI'Y 3apaioTcs ypaBHEHHEM

AxE(F)=nix(fixHF), 7S, @

rne 1 - HOpMajlb K TOBEPXHOCTH S. W'Y seasmotes
NPOMEXYTOUHbIM  cocTosHneM Mexay HMII1 n UM
rpanutamu [S, 6]: 3Hauenue MMnenaHca MenseTca ot 0 ana
HU3IT no ico pna UMILL

3ajgauaM audpakuMM Ha MMNEJAHCHLIX rpaHMLAx
nocesweHo Oonblioe konuuectso pabor. UI'Y ycnewro
UCTIO/B30BATHCH A1 MOJEJIMPOBAHKS OTPAXKAIOILMUX CBOHCTB
XOPOLIUX NPOBOAHUKOB, a TAKKE PEINEeTOK U Ap. B kaxnom
Cilydae CYLECTBYIOT (GOPMYNBI ANA TMONYYEHHUS 3HAYCHHA

uMnenaHca kak (yHKUMM  [POBOAMMOCTH  METanna,
napamerpos  pewerkd u ap. HI'Y  apasoTes
npubmmwkeHHsiMn 'Y, HMEIOT OrpaHH4eHus aad  HX

NPUMEHEHHsT W HE MOTIYT OMNMCaTh OTPAXKAIOUIMX CBOWMCTB
BCero MHoroobpasus noBepxHoCTeH.

CpaBHenHe pacceMBaloWMX CBOHCTB rpannusl ¢ AT'Y u
WUTY 610 nposeaeHo 8 pabote {8].

HanbHeltee yrouneHue VII'Y MoxeT ObITh BbINOMHEHO
€ UCTONBLIOBAHHEM NPOH3BOAHBIX GONee BLICOKOrO (Henoro)
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nopagka Wi obobwennnx 'Y [7, 9,
METOJ0OTHA  TOJY4EeHHS  TOYHBIX

10]. O6was
uMnenascHuix 'Y
BBICOKOTO NOPsJKa B CIIEKTpalibHOH 06acTH NpeacTaBiena B
moHorpa¢uu D.J. Hoppe u Y. Rahmat-Samii [9]. Kak 6suio
NOKa3aHo, B CrekTpanbHOR ofnactd MOXHO NOXYYUTH
Toussie UI'Y, uucto 8 anamutudeckolh dopme. OnHako He
Beerna yaaerca noayuure HMI'Y B npoctpaHcTBeHHOM

obaacth B ABHOM  Buie, nodtomMy  Heobxoaumo
annpokcumupoBats WMI'Y B cnexTtpansHom obnactu, utodwl
MOHO Obi10 ApuMeHuTh 00paTHoe fpeobpazosanue Dypbe.

Iy sasnsiioTcs npuMepom HehaokaibHeIX [Y. OTto
o3Hayaer, YyTo 3Hayenue QyHKUWM HA FPAHULE 3aBUCUT OT
3HaYEHUH [TOAA B TOYKAX HA KOHEYHOM pAacCTOAHMH OT
rpaHunbl, B OTIMYMe oT knaccudeckmx [Y (MBIL WUMI],
WI'Y), korza 3HayeHde Ha TpaHHUE ONPEACASETCS TONLKO
3HaueHHsMH TONS B TOYKaX, OeckoHedHo OAU3KMX K
rpaupue. DTO CBA3AHO C NPUMEHEHHEM MPOH3BORHBIX
HELEIIOro MopANKa BMECTO OBbIYHBIX POH3BOMHBIX.

B 3ajayax paccesHus HenokanbHeie Y HIHPOKO
NPUMEHAIOTCA B YHCICHHBIX anrOpUTMax, OCHOBAHHLIX Ha
METOfle KOHEUYHbIX 3JEMEHTOB WM METONE KOHEUHLIX
passocteif [11, 12]. [Iponenypa ocHOBaHa Ha PaCCMOTPEHHH
KOHeuHoft 00nacTH, OrpaHM4MBAIOUIEH paccenBalomMuUi
00BEKT A yCeueHHUs PacCHUTHLIBAEMOrO PErioHa; nNpy IToMm,
Ha rpaHuue HOBOH oOnacTu TpebyeTcs BBIMOAHEHHE HOBBIX
I'Y, xoTopbie OOBIMHO KMEIOT HENOKAAbHbIR Xapaxrep.
HenoxanpHuie 'Y HaxOAST NRPHUMEHEHUE [NA BOJHOBOIO
ypaBHenus B  napabosuueckoM  npubmwxenun  [12].
Henokanstsie I'Y apastorest 3QdexTUBHON anbTepHaTHBOMN
TPALHLAOHHOMY HCIOMB30BAHWIO TIorAcIatonnx cioes [ 12].

Uembto  nmanuo#t  pabornl  aBnseTca  palpaboTka
3P EKTUBHOIO YHCAEHHO-AHANTUTHYECKOTO METONA pellieHus
IBYMEPHbIX 3aza4 JHGPaKLKUY HA TPAHHLAX, ONUCHIBACMBIX
A'Y. Tlpemnoxenssldf  MeETORA  paccMmaTpHBaeTcs  Ha
MOJENBHBIX 3ajavax paccesiHyds — Ha JIeHTe UM Ha
NONYMIOCKOCTH. MeTon OCHOBaH Ha  NPEACTABICHHUM
PACCESHHOrC TI0J1 € MOMOLBLIO ApoGHOH MpousBoAnON OT
GyHKUMM XaHKesis NepBOTO POAA HYJNEBOrO TOpAaka. IT0
NpeAcTaBieHRe ABAACTCS CNEACTBYEM NpUMEHeHUsa ApoOHOH
teopemsi I'prHa, paccmoTpentoit B paborax [13, 14].

Ipennaraetcs Meton pemeHus ApoOHOrO UHTErpoO-
auddeperunanvhoro ypasdewus (HUAY), x pewenuto
KOTOPOTO CBOAMTCA pAd TPaHHYHBIX 33434 TEOpHU
aMdpaknuy. CreneHs  ApoOHOCTH  XapaKTepu3yeTcs
napamMeTpoM (', KoTophldl MeHseTcs 8 npenenax o e[0,1].

[Ipy 3nauenusx npoBuoro mopaaxa & =0 wu 1 >mm
YpaBHEHAS  CBOAATCA K  M3BCCTHBIM  WHTETPAIbHBIM
ypaBuenuaM. B panuoli pabote npennoxen Oonee obumit
meron pewenns JUIOY nns mobbix 3Ha4eHHH nopsaxa
@ €[0,1], xotopsil, kax HacTHBI Cityuail, CONEPKHUT pasee
u3BecTHbie pelteHns. CyThb METOA 3aKMO4aeTCs B TOM, HTO
ucKoMast (yHKUMS WINETCH B BHIE PSAAAa MO OPTOTOHANbLHLIM

nosivHomam (nonunomam [erenbayspa o REHTH H
nosuHoMam Jlareppa Anf  NOJYMIOCKOCTH) ¢  BECoBOi
$yHxuneii, nossonsioulell YNOBNCTBOPATH YCAOBHIO HA

pebpax. Crenenp Becosod ~ QYHKUHM M CTENEHb
OPTOTOHATBHBIX TIOJIMHOMOB 3aBHCAT OT NOPAAKAE APoGHOCTH
¢ . TlepenucuiBas JHJIY otHocutensHo obpa3os (Pypre
ACKOMOK  (YHKUMM B BHMAE TIAPHBIX  WHTETPAbHBIX
ypasreHuit ([1MY) w wucrons3ys cBoiicTBa pa3pbiBHBIX
nurerpanos BeGepa-lllapxeittnuna (B cimyuae neuts), a
Taioke Pypee-npeacrasnenye aas nonuHoMos Jlareppa s

3agaud Ha nonaymockoctd, [THY cropstcs k pewseHuo
GeckOHEYHOH  CcHCTeMbl  JuHeHHBIX  anrefpaHyecKHx
YpaBHEHHH OTHOCHMTEJIBHO HEH3BECTHBIX KO3(PHLMEHTOB
pasoxkeHud. [locnennve nO3BONMIOT ONPENENHTH HCKOMBIE
xo3dpduunentsl ¢ mobol Harnepen 3aJaHHON TOUHOCTHIO Ha
OCHOBE METOIa PElyKLHH.

Ha ocHoBe npewioxeHHoro Mmertoaa Oblid peueHs!
3amaud auQpakudd miockoil BosHbl Ha nente ¢ AI'Y, a
TaKoke nosymiockecty ¢ Y.

1. JHOPAKUUWUA HA JEHTE C ATY
PaccmoTpum  AByMEpHYIO 3azady Audpakumu E -
noNapU30BanHoM rutockoit BonHbl Ha niedTte ¢ ATY B suae

DJE (x,y)=0, y > 0. 3)

BecxoHeuHo ToHkas feHTa lﬂlflpHHOﬁ 2a pacnosoxesa
B NMAOCKOCTH y=0 u OeckoneyHa BIOML OocH 2.

E' =ZE!(x,y)

~ik(xcos8+ysing)

TMapaowee nojae OIMHUCHIBACTCA

supaxennem E_(x,))=e , roe @ — yron
nanenus, kK = 27/ A - BosHoBoe uncio. 3aBUCHMOCTb OT

BpeMEHM mpeanonaraeTes €
¢dopmynax. Paccesnnoe none

E* =ZE!(x,y). Nonuoe none E =ZE (x,y) ssnsercs
CYMMO# NanaoWero fojs 1 paccesHHOro Nos:

Ez(x’y) = E_i(xay) + E:S(x>y)

Pewenne 3anaun, T.e. gynkunma E_(x,y), nomkso

U OlycKaeTcs BO BCEX
0603HaunM  yHKureH

yaoBneTBOpATh: |} ypaBueHwo [ensMronsua BO BCEM
MPOCTPAHCTBE, KPOME MOBEPXHOCTH JICHTHI, 2) YCIOBUIO
usnyueHus  3ommepdenbaa Ha  GeCKOHEUHOCTH  And

paccesnoro nois E7(x,)); 3) ycnosuo Meiikchepa Ha
pebpax neuts (y =0, X —> *a) [15, 16]; 4) ATY (3) na
NOBEPXHOCTH JeHTH —d < X < @ . [lna ynobcrsa apobuas
npou3Boanas Gepercs no GeapasmMepHoit BeTHYHHE ky .

Henomssys nmpobuyio teopemy I'puna [13,14, 17],
NpeAcTaBuM (PyHKUMIO Es (x,y) uepes apoGHyI0 dyHKUMIO
I'puna

EX(ey)=[" [ (x)G (x -2\ y)dx' @)

roe f'7%(x) - HeussecTHas (yHKUUS, KOTOPYHO Mbl Gynem
Ha3bIBATH MUIOTHOCTBIO APOBHOro NOTEHUHANA,

B asyMmeproM cnyuae apoGuas ¢yskuua 'puna G® s
(5) Buipaxaercs Kak gpo0Has TPOH3BOLHAA KNACCHUECKOH
¢dyurunn [puna:

_ G“(x—x:y)=—-j; 2 HO (k-2 + %)
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2:H. BEJTUEB, T.M. AXMEJOB

—_ H(()])( x)- GyHKUns XaHKEeNs MepBOro poa HyJeBoro nugpakuay ¢ I'Y upuxie # Hefimana, cootpeTtcrsenHo [16,
18].
NopAAKa. _
Jlns 4acTHBIX ciyuaeB 3HadyeHull ApOGHOro Topaaka Momunnas dynkwno E (X,y) MATY B sune
(am a=0 u a=1, npencrarnenne (4) npupoanr k  (3),nonyqaem JUJIY suna
M3BECTHLIM TMPEICTARNCHUAM [IOTEHUMANOB MPOCTOrO U
ABOWHOTO CNOf, HMCHOML3YEMBIX JUIS pelieHws 3ajay

a , ) .
lim ,_, I?yj._afl Y(x"G¥ (x - x', y)dx =~lim,_,, I?y (%),

rle TpaBas 4acTb ypaBHeHus - u3BecTHas QyHkuus, a | o — -
I-a f (5) = af (aé) :
f (x ) ~ HEU3BECTHas QyHKUMSA, i
—a ‘
Brenem Ge3pasMepHyo BEJTHYHHY f (x) HYJIEM BHE HHTEpBajia [—a,a]. [MpuxoauM K
5 =x/ae [_1,1] u HOBYIO tbyHKumol obpazam Oypbe HckoMOi QyHKUNM:

MponomxuM  QYHKUHIO

Fre@ =" Frepetsap, Fep)=[ Fe@et P o
27 I !

WUcnons3ys seipaxenus s npobHOlf dynkuuy [puHa, NoayuuM NpencTaBieHUe s PacCesHHOro nois uepes obpas

Dypse F §2))

e €2 (o Fe (et
= d 4 J-oo (1_ﬂ2)(l—a)/2 ﬁ 0

Teneps AUJTY (5) B o6pazax Dypee cBoaurcs k cucteme [TUY orHocnTenbHO HeusBecTHON QYHKIMY F e ( ﬂ ) :

J:Fl—a (ﬂ)eilméﬂ(l _ ﬁz)a-uzdﬁ = Q4™ 20 gin® ge-fkagcose, £el-11],

- - 8
[CFepe®ap=0, [Pl

3amerum, yro MUY (8) s « =0 npusonut x [TNY ‘
14 3afaun audpakuny E-rionspusoBannoil miockol BoHbI ~1
Ha WMl GeckoHeuno Touxoit newre, a npu =1 TIHY  TlonunHum dyHkuMIO f a(é: ) ycioButo Ha pe€pe Buaa
onuceiBatoT 3amayy audpakuun va UMIT nenre. [THY (8)

YIOBJIETBOPATL YCIOBUSM Ha pebpe npu é_‘," — *1.

Fl-a 2Na-1/2
apnaoTea Goiee oOIWMMN Y BKJIFOUAET KaK YacTHBIE CydYaH f (f ) =0 ((1 - f ) ) f >+l ©
TIHY, paccMoTpeHHbie paHee.
Uccnenyem sactreiil ciyuait o = 0,5, npu xotopom Jing qacTHbix cnyvaes (X = Oua=l YCAOBHS Ha

pebpe umeloT BuL:

O((l _éz)-uz)’ a=0

ypaBHeuue (8) umeeT anasuTHYECKOe peleHue npy moom

3HAYEHUN YACTOTHOrO napameTpa ka. HeitcTBuTensHo, U3 e
(8) nerxo noayunTh peiieHNe B SBHOM BHIE! ()= #2112
o(1-¢£)"), a=1

j’O,S (5) - —ZikaSin”2 ge~ika._:”cos€+:'7r/4
‘ . ’ Venoeun (10) — useecTHnle ycnosms MelikcHepa Ha
F5(B) = —4isin'/? 6™ sinka(ff +cosf)  pebpe b 3anauax reopun mudpaxumm [16).
B +cosf Bymem uckats  Qymcmo  f e (&) » sune

E—=x1 o)

: v paBHOMEPHO  CXOMAIIErOCs  psAga N0 NONHHOMAaM
Mepeftnem x paccmotpenmo CHUY (8) mna ofwero

- Ierenbayspa, OpTOroHanbHbLIM HA HHTEpBAJIE [—1,1]:
I-a
cryvan 0<a<l. ®yncums f (é: ) AOKHA
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f‘"“(§)=(1—52)""”2iffécff(§)m)
n=0
re f

-
chydae QyHKLus f

pebpe (9). 3ametum, uto noauHombl Merentayspa C (£) 8

— HeussecTHble KO3bduuHuenTsi. B ITOM

a(f ) YAOBNETBOPAET YCNOBHAM Ha

YaCTHhIX CRydasx & =0 Ha —_-1 CBOOATCA K MNONWHOMAM

Yebbiwesa nepsoro u sroporo pona 7, (&), U, (&) [20]
COOTBETCTBEHHO !

F* B ==

i
Tpeo6pasyem nepsoe ypaBHenue 8 (8): yMHOXHAM 06€ 4aCTH ypaBHeHus Ha €

1. B urore, nomy4um ypaBHeHUe:

sinka(f -
po

["F=(p) =

Z()fn

7) (- ’Bz)a»uz df= 4™ Gine g

2
—Tn (5)9
n
1, n=0

24

lim & o =u,). o

IMpumensa npeoGpasosanne Dypre k pangy (11),
nofyuMM npeacrapienue ans Gynkumn F% (f) » Bune
pana no ¢yskuuam beccens:

I'n+2a)J,,,(kaB)
T(n+1) (2kafB)*

(13)

—ikaét
W IPOVHTETPHPYEM TIO f or -1 no

sin ka(7 + cosd)
T+cosf

(14)

Moncrasnss npencrasnequc (13) 8 UY (14) nonyuum

BCJIAY nna onpenenenns ko3@dunueHTos fna

> r(n S 2&) (1 k 0 1 2
E S A — =y, (15)
= ( ) r(n + f kn yk
C MaTpHYHBIMH Koatquunel-rramn

o= [T kaP)] ., (kaB)(1~ )

»

a-1/2 dﬂ
B

7y ==2(a +1)(2ka)*i"™* sin® HM
cos@

TMocne HaxoxaeHus KodIQPULHEHTOB fna byHKUHA
~1
IOTHOCTH TOTEHNMAa f a(f ) 1 ee npeobpasopaHHe

®ypre F e (ﬂ) MOryT ObIThb HAHOCHBI W3 BhIPAKEHWH

(11) n (13), cooTBeTCTBEHHO. MOXKHO NMoKa3ath, 4to BCIIAY
(15) ssnserca CJIAY tuna ®penroasMa BTOPOro poia, M

a
HEU3BECTHbIE KO3Q(ULMEHTbL fn moryT OblTb HalileHbl ¢

o0oH Hanepen 3agaHHOW TOYHOCTBIO, WCMONBL3YA METON
peaykuuMH. YucneHHble pe3ysibTaThl PaCCMOTPEHHOMN 3agaun
o cnydas E-nonspusaumyu npeactasnessl B pabore [17],
rae ObltM MPUBEICHBI UKMCIEHHbIE PacdeThl PacceHBARIOLINX
XapakTepucTHK seHThl ¢ JI'Y: AMarpaMma HanpaBieHHOCTH,
NOTEPEYHIK obparHoro paccesnus, [JIOTHOCTD
pacrpeneienns NOBEPXHOCTHBIX TOKOB.

Cnyuait H-momsipusauny aisa 3agayd axdpaknuy Ha
nenre ¢ AI'Y 6but paccmMoTpen B pabote [19].

2. JUAGPAKUMA HA TIONYIIJIOCKOCTHU C ATY

B naHHOM pasnene BIIEpBhiE PacCMaTpHBAeTCH 3ajava
oAQpakuyUK MEKTPOMArHUTHBIX BONH HA MOJYIUIOCKOCTH C
AI'Y. Meron pewenns MY ans orpanuueHnsix obnacrei,
pa3sBuTHIN B npeasiaywem pazaene, 6yser obobwed mis HY
B rnonyGeckoHeUHBIX 00nacTAX, K PpELUEHHIO KOTOPbIX
CBOJAMTCS paccMaTpuBaemas 3ajaqa.

Pewenuro 3anaun QAppakuiy BOSH HA NONYMIOCKOCTH
noceAleHo MHOro pabor. MeTton peleHHs  3anauu
audpakuMu Ha MONYIJIOCKOCTH C HWAEANILHO NpOBOAALMEH
rpaHdueit paccmartpusancd B [16]. 3agmaya audpakuuu Ha
NOJYTUIOCKOCTH OOBIMHO peluaeTcs ¢ TOMOUILIO MeTona
Bunepa-Xondga. Ilepsoe npyMeHeHHEe METONA K HIEANbHO
nposojALiell NOAYIUVIOCKOCTH MOXHO OTHeCTH Kk pabore
Copson [21] B 1946r., u ne3asucumo Carlson u Heins B
1947r. [22]. Senior B 1952r. BnepBble NPHMEHHT METOX
Bunepa-Xonda K peweHH0 3ajadd  AMQPaKUMH  Ha
uMriegaHcHol nosynnockoct [23] W no3ke paccmotpen

HaiioHHoe nagenve [24]. 3apaum  audpakumd  Ha
Pe3UCTHBHOM ¥ nNpoBOAsWEH TNONYMIOCKOCTH, a TakKke
Pa3TMYHBIX  COSNMHEHHBIX  TMOJIYNIOCKOCTAX  moapobHo

onucanbi B {7].

s crpororo peiienus paccMaTpUBacMol 3anauu
npeinaraercs TNOAXoJ, KOTopblf 0000waer pesynbTaThi
paboTsl [25] ans uxeanbHO MPOBOAALUMX FPAHUL H COAEPMKUT
UX, KaKk 4acTHel ciyyaid. TIpeAnomeHHbIH METOX NMO3BOAMI
nonyunts  BCJIAY i OTHICKGHHA  HEWM3BECTHBIX
K03(QQUUMEHTOB B PA3IOKEHUNH PACCESHHOrO foNs B BMAE
6eckoHeuHOro paja.

Mycts Ha noaymiockocts (x > (), GeckoHeuHYI0 BAONb
Oz co croponsi y>0 napaer mnockas E-

nonspusosantas sonna E.(x,y)=e

OoCH

—ik(xcos8+ysind) , rae
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€ - yron nanewns. Tonkoe none E_=E + E. nomxo Ej(x,y) = jw fl—a (x"YG% (x - x', y)dx' (17)
yrosaersopats JAT'Y Buna 0

D;Ez (x,y)=0,y—>=20,x>0 6 rne fl“a (x) - nemsecrvan dynxums, G — apoGuas
dynkuns ['puua, BBefeHHAs paHee.

a Takke ycnosuio MelikcHepa Ha pebpe mpu x—0 Monuuss nonsoe none JTY (16), monyuum JTULY

{15,16].
t-a
Bynem uCKaTh PacCesHHOE TI0JIC B BUAE MOTEHIUHANA | OTHOCHTENbHO PYHKUMH f (x) npu x> 0:

‘-}umm D j’: FrEEHP Gl (x = x ) + yH)dx' = ~lim g _DEEL(x,y), (8)
[poxomxuM by HKIHIO f I-a (x) HyJIeM BHE HHTEpBana [O, 00] U nepeiineM k obpasy Qypbe:
Fl._a (ﬂ) — j‘jo f]—a (g)e—ikﬁg'dg - j:fl—a(x)e—ikﬁxdx
7l-a k (= -a ik Bz
@ ==—[ F=(Be**ap,
27
me [ = [T (&> 0), fTH(E) =0 <0

1-
Cnenys npennoxennomy merony, JHIY caomurcs k cucteme TTHY otHocHTeNIbHO HEH3BECTHON YHKLUMH F ( ﬂ ) :

J‘j’ Fl-a (ﬁ)eikcfﬂ(l _ ﬁ2)a—l/2 dp= 4! 20-) g ge—ikfcosﬁ, £>0,

(19)
e o}
l-a ik —_
[ FPepe™ap=0, ¢<o.
B uacthoM cayuae & =0,5 pewenwe TUY (19) i ]'El—rx (&)= O(fa——llz) ‘f -0 @
UMeeT cneayloumit aHanuTHYECKHR BU: ’
f”z(x) =9 Sinllz gein-/zxe-ikxcosa Jlns uacthbix caydaes @ =0 u o =1 ycnosws ua

pefpe. npuxuMaloT wssecTHb Bua [15,16] ana MmeansHo
TIPOBOAAIINX IPaHHULL

/ R, in/4 7T
FY3(B)=-2sin"?0e™'* Z (B +cos ). (20) e
k Bynem wckath QyRKOMIO f B BHJE PaBHOMEPHO
Ipu ortom ans paccesHHoro noas (17) MOXHO  cxopsmerocs paxa no nosMHOMam Jlareppa ¢ HEM3BECTHBIMY
AONYYHTb NPEICTABNEHUE B ABHOM BUIC a
KO3 PHUMERTaMH fn [25):

j"»1~a (x) - e-xxa—l/zzfnaLi-l/z(zx) 22)
n=0

Time!2 imld o a-1/2 geik(—cosl?xﬂygsinﬁ)

i
B DY =
Ez(x,y)—a—l;e e sin
IepeiineM k paccmotperwio ITHY (19) mns obwero

cnywan O < <1l. ®ynxums f Hz(f ) NOJDKHA I
B ostom cnyyae yHKUHA f yIOBNETBOPALT

YROBNETBOPATL  yCNOBUIO  Ha  peGpe  mpu é: —0. yenosuio Ha peGpe (21). Tloacrasnsas pan (22) B mepsoe

Honunuum dyHKUKIO f e (f ) ycsioeuio Ha pebpe Buaa ypanuenue (19); noryu Y

ana Iac U': e--zta-—I/ZL(,):—I/Z (zt)e—ikﬂtdt:l % eik;’/? (1 . ﬁz )"‘mdﬂ = R(f) . (23)
n=0 — ’
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rae R(f):—47[ei”’/z(l‘a)sina Qe *¢%s¢ _ pnn wmrerpana no df. B wrore MY (23) npumer mun

W3BECTHAA GyHKUMS. (5 > 0)
Hcnonszys ¢opmyny nmns npeobpasoBanus QDypbe
nonuHomos Jlareppa [26, c1p. 462], nonyunm Bblpameuue1

< el (nta+1/2) = (ikf-1) _ p2na-li2 kB 3 _
2 Ty gy U A A =RO. ey

Jinst nucKpernsanuu ypasHeHus (24), nponHTErpUpyem l onpepensercs w3 (22), 4To TMO3BONAET M ONPENETUTH

o B 12 var=1/2 paccesHHOe ioJie Ha OCHOBE npeacTaBnenus (17).
ofe 1acTu Kak 4[0 ()e 55 “ L‘; (25 )d é . Tlocne

B 1
npeobpazoBanuit umeem BCJIAY bIBO/Ib.

B nauHoii paboTe npemnokeH MeTON PEIEHHUA HHTErPO-
AHdQepeHLIManbHOrO yYpaBHEHUS CTELMAIbHOTO BHAA, K

= — & PEIICHHIO KOTOPOrO CBOJATCA 3ajayd HMdpakumu Ha
Zf:, C,,,,, = B,,,, pE =0, 1, 250,00 (25)  rpamuuax, ommceiBaemsix JT'Y, korza nopagok apoGHoi

n=0 npoussogHoi (X paccmarpusaerca mexay 0 u 1. Meton
pPaccCMaTpUBAcTC Ha MOAENBHBIX JBYMEPHBIX 3ajadax

ri€ IEMEHThI MaTPHLLI UMEIOT BUI avpakuun — JieHTe M nonymnockoetn ¢ ATY. ATY

obobwaror naeanbuble rpavuusl — H3IT n UMIL, kotopsie

co = 1"(,,.H5;,+1/2)J.ao k4 e (- Bg2)y"dp: TIOAYYAKOTCA KaK 4acTHbIA ciaydaill npy & = Ona=1.

" T(n+l) e (kB -1y COOTBETCTBEHHO. METOA  OCHOBAH HA  TIPUMEHEHHH

. . . OPTOrOHAMbHLIX MOAMHOMOB. IIpy 3TOM AAA  JIGHTHI

B% = —4x em/Z(l-ﬂ)(_] )a+l/2 sin® (1 — ik cos0) NPUMEHAIOTCS NIOJIMHOMBI [ereH6ayapa, OpTOroHalbHbIE Ha
m

(1+ ikcos@)**m"'? uurepsane (—1,1), a wra nonynnockoctn umeem aeno ¢
: nonxHoMamu Jlareppa, OpPTOrOHAIbHBIMM HA HHTEpBale
MozHo nokasats, uto pewas BCJIAY (25) Ha ockose  ((),00) . Ormeuena Bawnas 0cOBEHHOCTL — aHHbill MeToR
METOMA peAYKUMH,  Hew3BecTHble koddduuvenTs f,°  nossonsieT nomyduTh pellieHue 3alaud AWGPAKUAH B ABHOM

MoOryT ObiTh Haliiensl ¢ mo0o#t Hamepen 3afaHHON  BMAe AN ONHOTO  MAaCTHOTO  cayyan & =0,5.
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K3SIRLi SORHOD $ORTLORINO MALIK MUSTOVi EKRANDA DALGALARIN DIFRAKSIYASI
MOSILOLARININ HOLLI USULU

E. i. VOLIYEV, T.M. SHM3DOV

Isdo xtisusi inteqro-differensial tanliyin hollinin miistovi ekranda difraksiya olunan kasrinin trama tortibi cc O-la | arasinda dayigon
kasirli sarhad sorti (KSS) dexilinda verilon mosalslarin hoallina gatirmak taklif olunur. Usul KS$ daxilinda zolag va yarnnmmastavida ikislgiili
difraksiya mosalalorinin modeli tizarinds baxilmisdir. a=0 va a =1 xiisusi hallarinda KSS ideal elektrik, ideal maqnit kegirici sarhadlarini
dzlinds birlagdirir. Usul ortoganal polinomlarin tatbiqine ssaslanib. Bu halda (-1,1) intervalinda zolaq tigin Qeqenbauer polinomu
yanmmiistavi hah t¢tin (0,8) intervalinda ortoganal olan Lagerra polinomu tatbiq olunur isde asas xilsusiyyat ondan ibaratdir ki, bu fisul
difraksiya masalalarinin «=0,5 xUsusi hali iigtin hallina agkar sokilde nail olmaga imkan verir.

ONE METHOD TO SOLVE ELECTROMAGNETIC WAVES DIFFRACTION PROBLEMS ON
PLANE SCREENS WITH FRACTIONAL BOUNDARY CONDITIONS

E.L VELIEV, T.M. AHMEDOV

The method to solve a difterential-integral equation of a special kind is proposed in this paper, that diffraction problems on plane
screens described with fractional boundary conditions (FBC) are reduced to when the fractional order @ varies from 0 to |. The method is
considered on test two-dimensional diffraction problems — a strip and a half-plane with FBC. FBC generalize ideal boundaries or more
exactly electric and magnetic conducting boundaries which are obtained as a special case when o = 0 and ¢ =1, respectively. The method is
based on application of orthogonal polynomials. Gegenbauer polynomials orthogonal on the interval (~1.1) are used in case of a strip, while

Laguerre polynomials orthogonal on the interval (0,c0) are used for a half-plane. One important fact is noted: this method allows us to obtain
a solution of a diffraction problem in an explicit form in one special case & =0,5.
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