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CnpaMoOBaHi BAaCTHBOCTI BHINIPOMiHIOBaAaHHA
ABOX iMIIeJAaHCHHX MOHOMNOAIB, PO3TalIOBAHHX
Ha igeaabHO NMPOBIAHOMY NMPAMOKYTHOMY €KpaHi

IIpeomem i mema pobomu — u3HAUEHHS 3ANEICHOCMI CNPAMOBAHUX GlAcmugocmen sunpominiosans (Koegiyicnma cnpamo-
8anoi Oii ma diazpam Hanpaerenocmi) 060X IMREOAHCHUX PE3OHAHCHUX MOHONONIE 3 enekmpuunoio doedxcunoio 0,2<1/1<0,3,
PO3Mamosanux na i0eanbHo nPoGiOHOMY NPAMOKYIMHOMY eKpaHi NepReHOUKYIAPHO 00 U020 NOGePXHi, 8I0 8I0CMAHI MidIC MOHO-
nonsimMu i poamipie ma 6iOHOWEHHS CMOPIH NPSMOKYIMHO20 eKPAHA.

Memoou i memooonozia pobomu. Po36’ 130Kk mpusumipnoi eexmopnoi 3adaui oughpaxyii nonie 0860x imnedaHcHuUx MOHONONI8,
PO3MAMOBAHUX HA i0eATbHO NPOGIOHOMY NPAMOKYMHOMY eKpaii, OMPUMAHO HA OCHOBI MEMOOy PIGHOMIPHOT 2eomempuiHoi meo-
il Ougppakyii 3 6UKOPUCMAHHAM ACUMAMOMUYHUX 8UPA3IE 011 OUPPALOBAHUX NOTIE 3 YPAXYBAHHAM 6MOPUHHOT Oudpaxyii ma
07151 pO3NOOLNY eNeKMPUYHOLO CIPYMY IMNEOAHCHO20 OUNONIS, POZMAWOBAHO20 Y BLILHOMY HPOCMOPI.

Pe3ynomamu pooomu. Pospobreno 3-D npocpamu ona obuucnenns oiazpam nanpagienocmi, koegiyienma cnpsamosarnoi 0ii
6 maxcumymi gunpomintosanna D nay, onopy eunpominioganus 060X MOHONONIE, PO3MAULOBAHUX HA NPIMOKYMHOMY eKpami, 3
VPAXy8aHusaM 6MopurHoi oudparyii Ha ioeo Kpatikax. [Ipoeedeno ananiz popmysarnms diacpam HanpasieHocmi Ouppaco8anoeo
i n06H020 NoNie Ma 00cidNCeHo 6nue Ha Koediyienm cnpsamosanoi Oii D may siocmani misic monononsmu £l A=0,1...1, posmipis
L/A=1.2...4i sionowenns cmopin W/ L =0,5...3 expana. IToxasano, wo npu 3naiidenux onmumanshux &qpe = 0,651, pozmipax
expana Loy i (W/ L)ope Mooicna 36invuwumu D o ympuui nopiensno 3 minimansnum snauennam Diay.

Bucnoeok. Po3g’si3an0 mpusumipny 6ekmopHy 3a0aqy ougpaxyii noni¢ 060x iMnedaHcHux MOHONONI8, pOIMAUIOBAHUX HA
ioeanvHo nposioHoOMYy NpAMOKYMHOMY eKkpani. Bcmanosneno, wjo 06a monononi npu onmumanbhin 6i0cmani mMise HUMU fopt i
po3smipi cmoponu keadpamiozo expana L oo datome binwiuii onip eunpominiosanna ma yoeiui oinewmii D o, Hidic 0dur mo-
HOnOMbL HA momy dic ekpani. Po3pobneni npoepamu ma ompumani 4uciosi pe3yibmamu 00360110Mb MOOen08amu eexmueHi
peanvui 6e30pomosi cucmemu 36’ 513Ky K 3 10€anIbHO NPOGIOHUMU, MAK T 3 IMREOAHCHUMU pe30HanHcHumu monononamu. In. 10.
Tabn. 1. bibnioep.: T nass.

Knrwouoei cnoea: imnedancruli MOHONONb, NOBEPXHESUL IMNEOAHC, NPAMOKYMHUL eKPaH, ougpazosaune noie, diazpama Hanpas-
JleHocmi, Koegiyicum cnpamoeanoi Oii, onip 6UNpoMiHIO8AHHS.

Y pamkax MeTozy piBHOMipHOI T€OMETPUYHOI TEO-
pii mudpakmuii (PI'T) B [1] orpumano acummTo-
THYHUHN PO3B’ 30K TPUBUMIPHOI BEKTOPHOI 3aadi
JUQpaKii moyis iMIeTaHCHOTO MOHOTIONS, PO3Ta-
IIOBAHOTO Ha 1JIeaIbHO MPOBIAHOMY HPSIMOKYTHO-
My ekpaHi. 3 ypaxyBaHHAM AU(pakuifHUX edek-
TIB Ha KpaiKax KBaJpaTHOrO €KpaHa Po3paxoBa-
HO Pe30HAHCHI 3HAYCHHS MMOBEPXHEBOTO IMITeIaH-
cy MoHomomis 3 gosxunorw |/ A =0,2, 0,25, 0,3
3a YMOBH MaKCHMalIbHOI aMILTITYJJ BEeKTOopa Ha-
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MPY>KEHOCTI eNIEKTPUYHOTO TIOJISA, BiIMOBI/IHI 3Ha-
YeHHsI OTIOPY BUIPOMIHIOBaHHA Ta KoeQillieHTa
crpssmoBanoi nii (KCJ) iMmerancHOTO MOHOTIOJNS.
BcranosieHo, o kpaiioBi edekTH Mano BILTUBA-
I0Th Ha PE30HAHCHI 3HAUYEHHSI TTOBEPXHEBOTO 1M-
NeaHcy Ta PE30HAHCHY AOBKUHY MOHOIIONS, ae
KC/Hl y HanpsMKy MakCUMyMy BHUIIPOMiHIOBaHHS
D (@pmax »Prmax )» €aMi HaIpsIMKU Ta OMIp BHIIPO-
MIHIOBaHHS CYTTEBO 3aJIeXKaTh Bill pO3Mipy eKpaHa
[2]. ¥V BuUmangky nBOX BHIIPOMIHIOBAUiB 3’ SBISIETh-
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s IOMATKOBA MOXKIIMBICTH BILTHBATH Ha Jiarpamy
Hampasienocti (JIH), KC/] 3a paxyHOK 3MiHHU BiJl-
CTaHI M’k HUMH ¥ pi3HHLI (a3 ix crpymis [3—06].

Mertoro poOOTH € OTpUMAaHHS ACUMITOTHYHO-
r'0 pO3B’A3Ky TPUBUMIPHOI BEKTOPHOI 3aaa4i Aud-
pakuii momiB ABOX cHH(MA3HUX IMIENaHCHUX MO-
HOTIOJIB, PO3TANIOBAaHUX HA i7€abHO TIPOBITHOMY
MIPSIMOKYTHOMY eKpaHi, Ta gociimxeras [JH, KC/|
1 ONOpY BUIPOMIHIOBAHHS 3aJICXKHO BiJ BiACTaHI
Mi’X MOHOIIOJISIMH 1 PO3MIpiB Ta BiJHOILIEHHS CTO-
piH ekpaHa.

1. ITocranoBka 3agavi. Bunpominroroua crcre-
Ma SBJISIE COOO0 ABa CHH(A3HUX IICHTUIHHUX 1IMITe-
JTaHCHUX MOHOMOMS 1 1 2, SIKi po3TanioBaHi Ha i1e-
QIFHO TPOBITHOMY HECKIHYEHHO TOHKOMY IPSMO-
KyTHOMY €KpaHi 3 eNeKTPHYHUMH PO3MipaMH CTO-
pin L/ A1 W/ A nepneHANKYISIpHO 0 HOTO MOBEPX-
Hi. MoHoMom — Bigpi3ku ApoTy pamiycom /A i
noBxuHoI0 0,2 <1/ A<0,3,r/l<<1,r/A<<1 (A-
JIOBKWHA XBUJI1 Y BUTEHOMY IIPOCTOPI), 3 piIBHOMIp-
HO PO3MOIUICHHM BHYTPIIIHIM MOTOHHUM iMIIe-
naHcoMm Zj (Om/M), 30ymKyrOThCS OUIs CBOIX OC-
HoB Oy i O, Ha ekpaHi eNeKTPOPYIIIIHOIO CHIIOIO 3
amInTiTyno V. YBeneMo 3arajbHy JeKapTOBY CHC-
temy koopaunar (CK) X’Y’Z’ i noB’s3aHy 3 HEro
chepuuny CK R’6’ ¢’ 3 mouarkom Bimtiky O B reo-
METPUYHOMY LIEHTPi ekpana i Biccro OZ’, ciipsiMo-
BaHOIO 10 HOpMaJi A0 ekpaHa (puc. 1). Bincrans
Mix ocHoBamu MonomoniB O; i O, y3m0BXk oci
OY’nopisuroe &= 2d. 3 monononsimu 1 i 2 110B’si-
xemo aekaproBi CK XY "Z," i X,’Y,’Z,” 3 mouar-
KaMu Bimaiky B Toukax O i O,.

VY BHUmagKy eKkpaHa HECKIHYEHHHX pPO3MipiB
eNEeKTPOAMHAMIUYHa MOJENb TaKoi BHITPOMIiHIOIO-
4oi CHCTEMH BIJIOBiJae Momeni 3 JABOX cuH(pa3-
HUX IMICAHCHUX TUIIONIB AOBKUHOI 2|, po3mi-
[IEHUX Y BIIBHOMY MPOCTOPi y3m0BXk oci Y’ ma-
panenbHo oci Z’, sAKi BHIPOMIHIOIOTH TiABKH Y
6ix momarnoi Z’. TIpu Maiii TOBIIHUHI MOHOITOJIIB
1 He 3aHaaTO MaJliil BiACTaHl MK TXHIMH OCHOBAa-
mu (& >> 1), U1t MOHOTIONIB TOBKUHOW |, MOKHA
BHUKOPHCTaTH aCUMTOTHYHHMN BUpa3 I PO3MOi-
ny crpymy 175(2’) B iMmetascHOMY MO OBKH-
noto 2| y BineroMy npoctopi (FS) 3 ammiTynot0

165 (kr, K1) [1]:

1P @) =15 (kr k) f(2) =
jo sink(l-z’
=_0N0(J_~) sink(-]2) _
2k Jcoskl +a P> (kr,kl)
ISSN 1028-821X. Paodioghiz. ma enexmpon. 2021. T. 26, Ne 2

(1)

ne k=2z/A; a=-1/2m[2l/r]), |a|<< 1;
@ — KyTOBa 4acTOTa KOJIMBaHb; | — YSIBHA OIMHH-
iCH P,Fs(kr,IZI) — (hyHKIIT BIACHOTO TIOJISI JAUATIONS;
E:k+ j(a/l’)Z_S, Z_S = ﬁs + J)zs :Zﬂ'rzi /Zo,
Z s — piBHOMIpHO PO3MOIiIEHHH MOBEPXHEBHIT iM-
MeaHe AWTOIS, BIJTHECEHUH 10 XBUIBOBOTO OIO-
py BieHOTO Npoctopy Zo = 12077 Om.

V pamkax PI'T/I komnonentu nons Eg ,(6°,¢9")
JIBOX MOHOIIOJIB, PO3TAlIOBAHUX HA MPSIMOKYTHO-
My €KpaHi, y HaOJIMKeHHI BTOPUHHOI Au(pakiii
[0JJaMO HA OCHOBI NPHUHIUITY CYINEPHO3HUILi I10-
niB y 3aramehiit CK X'Y’Z" (R’60’¢/) v Burmsaai
CYMH JIBOX HE3aJIC)KHUX MOJiB, Bu3HaueHux y CK
X{'Y{'Z,” mis monononst 11y CK X,'Y,'Z,” st mo-
Homos 2 (puc. 1):

Eg(6,0") =/ [ EF (6" g0 +

4
+z Eg’ln(e/,(ﬂ')itdn +Epnynn +

n=1

+Eo21021+ Bor3axza + E9’43}(43] +

4
+eX%: [ B850 00 + 2 Efn(@'.0) 2, +

n=1

’ ’ ’ ’ ’ ’ ’ ’ .
+Eor12 212 + Bgraixo1 + Boraaxza + E9’34Z43] 5 (2)

. 4
Ep(07,0) =" | Y ES10(60".0) 24, +

n=1

+Epa 12 Y Epai o1 t Bpraa 3a + Epraz s |+

4
+e O N B0 (07.0) 16, + Epragia +
n=1

+Epoixn+ Epaaxia + By s 3)

V Bupasax (2), (3) nokasuuxu D) , B excrionen-
TaX BU3HAYAIOTh PI3HUIIO X0y IPOMEHIB, 10 Mpsi-
MYIOTbh y TOUKY crioctepexerts M (6, ¢) i3 Todok
0i0;,(0,%d,0) (puc. 1), D, =+dsinf’sing’.
VY (2) nepiri TomaHKM B Ty>KKaX BU3HAYAIOTH T'€O-
merpoontuyHi (I'O) momst 533,2 (6’,¢") mnanato-
yuX XBHWJIb Big aumodie 11 2 goxuno0 2| y Bijb-
HOMY TPOCTOPI, IPYTi JOMAHKH — BU3HAYAIOTH CYMY
OIHOPA30BO TH(paroBaHUX IOJIB Egn @,9),
30ymkennx 'O momsamu iMmenancHuX AumomniB 1
1 2 Ha KOKHIN Kpaifmi exkpana (0 = 1...4). Kpoc-
nossipu30BaHa E,-KOMIOHEHTa 110J1st (3) BU3HAYa-
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Puc. 1. Teomerpis 3amaui

|Eyl

0,8
0,6
0,4

0,2

Puc. 2. [liarpamu HanpaBIIeHOCTI ABOX MoHOMOMiB 3 | = 0,254,
pO3TalIOBaHMX HA HECKIHYCHHOMY €KpaHi MpU BiICTaHIX
omuH Big ognoro £/ A=0,5, 1,5, 1,0 y pi3HuX IUIOMIMHAX CIIO-
crepexennst: kpusa 1 — ¢ = 0°; kpusi 2—4 — ¢" = 90°; kpuBa
5 — JIH oAMHOYHOTO MOHOIIOJSI, PO3TAIIOBAHOTO HA IUTOLIMHI

€TBCS TUTLKU AU(PArOBAaHUMU TIONISIMH. Y BHpasi
(3) mepuuii TOAAHOK — 1€ CyMa IOJIiB MePBUHHOT
Judpaxii Egn(e’,¢’). Hdudparosani nons nep-
BUHHOI MU(PaKIlii po3paxoByOThCs 3a (popmyna-
MU, HaBegeHUMU B [1] y nokanpaux CK, fKi yBe-
JICHI Ha KpalKax eKpaHa: X,Y)2Z1 — AV MOJIB
3 OIYHMX Kpaiok N = 1, 2, momns BiA momepeuyHux
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Kkpakok N =3, 4 poszpaxoByroTbcs B CK X3 4Y3473 4
s qunons 11y CK XsgYs6Zs e M aumons 2
(puc. 1). ITons BropunHOi Audpakuii MK mapa-
JISNIEHUMU KpalikaMu ekpaHa 1, 2 i 3, 4, mo3HaveHi
B (2), (3) SAK E125 E2], E34, E43 174 E1,29 Eél’ E3,4, Eé’B
11t mutrodtiB 1 1 2 BiAIIOBIIHO, PO3PaXOBYIOTHCS 32
dbopmynaMu, HaBeAeHUMHU B [7]. YHACIIIOK CKiH-
YEHHOCTI PO3MIpIB €KpaHa KOYKHE I0JIe Ma€ BIIACHI
obnacti cBitia i Tini. Y (2), (3) koedimientn Jgo
1 4, — KOe(DiLieHTH «CBITIA—TiHI» Ui KOKHOTO
MoJIsl, IO JOPIBHIOIOTh OAWHUIN B 00yacTi Horo
CBIiTJIa 1 HYITIO B 00JIaCTi TiHI. MeKa «CBITIO—TiHbY
I'O noJ1st 30iraeTbes 3 MIOHIMHOK SKPaHa.

2. Ilosie BUNMPOMIHIOBAHHSI JBOX iMmexaHc-
HUX MOHONOJIB, PO3TALIOBAHUX HA il€aJIbHO
NPOBiAHIN MIoOmMHI. Y 1IbOMYy BUNAAKY BHKO-
PHUCTOBYEMO €IIEKTPOAMHAMIYHY MOJETh y BUIJIS-
Il IBOX 1IMEHTHYHUX IMIIEJAaHCHUX IUIIOJNIB 3 IOB-
YKMHOIO TuTeda |, po3raioBanux y BiIbHOMY TIpO-
cropi Ha Biacrani & = 2d nHa oci OY’ napasnensHo
oci OZ’, sxi BunpoMiH0OTE y 6ik gomatHoi OZ”.
V nanbHiit 3041 mosie koxHoro 3 HuX y CK R” 8" ¢’
Ma€ OJIHy KOMITOHEHTY:

EXo(0".0)=Eol°Figr(0)exp(jkDy,);  (4)

coskl —cos(kl cos8”)
(kcos8’)? —k?
exp(- KR)
R’ ’

Fio'(8") = kksin@” ,
&)
E, = j60 |2 =*dsin@’sing’.
I[lincymoByroun nons (4), 3 ypaxysanuam ¢op-
mymu Eitnepa cosz=(e¥ +e ¥)/2, onepxyemo
Bupa3 mist JIH mons nBox iMIemaHCHHUX MOHOIIO-
JIB, PO3TAIIOBAaHHUX HA TUIOIIHHI:

Eoa2)(67,9")=
=215°Fo (") cos(kd sin’sing”). (6)

3 Bupasy (6) BUIUIMBaE, IO B IUIOIIMHI CIIO-
crepeskenns @ = 0° JIH He 3anexars Bij BiacTa-
Hi Mixk Mononoismu & = 2d. MakcumyMm aMmIuii-
Tymu Eg-kommonenTn mst Beix d mae micie mpu
6’ = 90° i nopiBHIOE TOIBOEHINH aMILTITY/Ii OIS
onuHOYHOTO MOHOMONA (4), (5), Po3TaIOBaHOTO
Ha HeCKIHYeHHIH mromuHi B Touni O. Y IIomuHi
@ =90°1 60" =90° (ics OY”’, puc. 1), 3rigHo 3 (6),
MaeMo MakcuMyM E g-komnonentu npu & = 2d st
d=A4/2, A, 3A/2 i minimym qst d = 1/ 4, 34/ 4,
51/4.
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Ha puc. 2 HaBegeno JIH nBoX pe3oHaHCHUX iM-
MIEJAaHCHUX MOHOMOMNIB 3 HOBXkHHOK | = 0,254 1
PE30HAHCHNM TIOBEPXHEBUM iMIIEIAHCOM X grog =
=-0,0144 (3rigno 3 [1]), po3TamoBaHux Ha ifeaib-
HO TPOBIAHIN IMJIOMIMHI, SKi PO3paxoBaHi 3a BH-
pazamu (4)—(6), pu BiACTaHIX MiXX MOHOIOISMH
E/A=0,5,1,5,1(d/A1=0,25,0,75, 0,5) y mouu-
Hax ¢ = 0° (kpuBa 1) i ¢" = 90° (kpusi 2-4). [Ipu
@ =90°1 68’=90°3a ymou £/ 1=0,5, 1,5 (kpuBi 2,
3) maemo Mminimym, a 3a ymoBu & = A (kpusa 4) —
MakcumyM. 3 puc. 2 BUIHO, o npu &/ A= 0,5, 1,5
ammutitymu ['O moniB CyTTEBO MEHIIN B TUIOIIMHI
@" = 90°, uix B wronmui ¢" = 0°. Jliarpama Ha-
MIPaBJICHOCTI PO3TAIIOBAHOTO HAa HECKIHYCHHIN
TUTOIIMHI OIMHOYHOTO MOHOTIONS (KprBa 5) cume-
TpuuHa B mwiomuHax ¢ =0, 90°.

IIpocropori JIH aBOX iMIIeAaHCHUX MOHOIIOJIB
npu £/ A=0,5,1,01 1,5 nokasani Ha puc. 3. Yci
JAH HOpMOBaHiI JO MakCHMyMy aMIUTITYOH IOJS
Y BCHOMY IIPOCTOPi CIOCTEPEKEHHS. Y TIIOMUHI
ekpana 6" = 90° KUIBbKICTh MAKCUMYMIB 1 MiHIMY-
MiB 3aJ1€XKHTh BiJl BiAcTaHi Mixx MoHOMOIAMH &/ A.

3. BnuuB po3MipiB KBaJpaTHOro ekpaHa i
Bigcrani misck mononoasivu &/ A4 ua dopmy-
BaHHA JIH 1BOX iMIexaHCHUX MOHONOJIB Y Io-
JIOBHHX ILIOIIMHAX crocTepe:keHHsi. Ha ocHo-
Bl aCHMMIITOTUYHOIO PO3B’SI3Ky 3amaui Judpak-
1ii MOJIB JIBOX IMIIEJAHCHUX MOHOIIOJIB, pO3Ta-
LIOBaHMUX Ha MPSIMOKYTHOMY i€anbHO MpPOBiIHO-
My €KpaHi, po3poOJIeHO HIBHIKOIIOUI MPOTpaMu
Uit obumcneHHss npoctopoBux J[H xommoHeHT
TTOJISt Egr,(p,(e’,(p’) 3a (opmynamu (2), (3) Ta ix
aHaJi3y 3aJie)KHO BiJl BiJICTaHI MiXK MOHOIOJSIMH
&=2d i poamipis cropin ekpana L i W. Ha puc. 4
HaBeneHo JH E g/ -KOMINOHEHTH OIS JBOX PE30-
HAaHCHUX IMIICJAHCHUX MOHOIIOJIB 3 JOBKHHOIO
| = 0,251, Xgres =—0,0144 mpu BimcTami Mmix
auvu £/ A = 0,51 1,0 Ta po3mipax KBajparHoO-
ro ekpana L =W = 11 21y roj0oBHUX IUIONMHAX
crnioctepekeHHs. [liarpama HanpaBIeHOCTi TOBHO-
ro Mo |E9| (xpuBa 1), HOpMOBaHa O MAaKCHMY-
My aMmIutiTyau E g, v BCbOMY mpocTopi, mogana
3a 11 ckimamoBumu: 'O monem (xpuBa 2), nudpa-
rOBaHUM I10jIeM BijJ Kpaiiok N = 1, 2 (kpuBa 3) Ta
n =3, 4 (kpusa 4), nmonemM BTOPHHHOI Jaudpaxiii
(xpuBa 5), moBHUM AU(paroBaHUM IoJieM (KpH-
Ba 6). Po3nisiHeMo BIUIMB po3MipiB eKpaHa i Bij-
crani Mixx Mmonomnossimu &/ A Ha popmysanus JTH.

VY mpocropi crocTepexenHs KytiB 6, ¢ rpa-
HAYHA TUTOMHWHA «CBITIO—TiHE» 'O momst (kpu-
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90 / \ \ \
jo ’8/ 0.5 0.1 j 0,9

0,8
60 '/ 02 07
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02— — |

0,1
0 T T T
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o 2 5
3 \M
0,2
q 0,3
60 - 0.5
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»
0,5 &
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0,1
/)
0 . : :
45 90 135 @’ 0°

Puc. 3. 130miHi{ HOPMOBaHOI AMILTITYTU MOJISI ABOX iMITEIAHC-
Hux mMoHomouis 3 | = 0,254 y cucremi koopaunar €, ¢ npu
Bigcransx onuH Bix ognoro £/ A:a—0,5;,6—1,0;6— 1,5

Ba 2) 36iraeThes i3 MWIOMMKHOK ekpaHa 6 = 90°.
OO6nacte TiHI Iu(pParoBaHOro IO Bifl KpaHKu
eKkpaHa mepeOyBae y cepeanHi KOHYCIB TiHi 3 Bic-
CIO Ha caMiil Kpaillli, yTBOPEHUX KpalHIMHU IH]-
paroBaHMMU MPOMEHSIMH, 110 BUXOIATH 13 KiHIIIB
kpaiiok ekpana AB (n=3),CD (n=4), AC (n=2),
BD (n=1) (puc. 1). 3 ypaxyBaHHsIM cUMeTpii reo-
MeTpii 3a1a4i, KyTH PO3TUHIB KOHYCIB TiHi f,, mud-
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paroBaHuX IIPOMEHIB ITEPBUHHOI Ardpaxiiii i3 Kpa-
ok n=1,2 (Bya) Ta N =3, 4 (B3 p) 414 MO-
HOmoJiB 1 1 2 BU3HAYAIOTHCS iX TEOMETPUIHUM I10-
JIO)KEHHSIM Ha eKpaHi 3a TAKUMH (popMyTamH:

2L2’1
W b

W
= arct s
ﬂs(A,B) g 20,

Biags) = arctg[
(7

ne st monononst 1 Ly =L/2-d, L,=L/2+d,
qust Monoronst 2 Ly =L/2+d, L,=L/2-d.

VY Tabnuni HaBeneHO PO3paxoBaHi 3a BUpaza-
MU (7) KyTH pO3THHIB KOHYCIB TiHi JU(paroBaHIX
npomeHiB B, y Bumaakax ekpaniB 3 L =W =11
L =W =24 3a Bigcrani Mix morononsimu &= 0,54,
Ii Kyt BH3HA4YarOTh OOJIACTI CBITJIA W TiHI Kpa-
HoBOT XBHIJIi 3 N-1 Kpallky B TOJIOBHUX IUIOIIMHAX
1y BCbOMY TpocTOpi crioctepexenHs (puc. 4-6).
[Ipoanamizyemo, sk BIUTMBAaE PO3Mip KOHycCa TiHi
Ha ammtitynHi JIH audparoBanux i moBHOTO MM0-
JIB Yy TOJOBHUX IUIONIMHAX.

3 manux Tabmuni s L =W =4, £=0,541
puc. 4, a (kpuBa 3) Maemo: B mionmHi ¢ = 0° rpa-
HUYHI KyTH 6, 06;1acTi TiHi MpparoBaHux XBUIb
( Xd, = 0 Bimmocuo 6 = 90°) Bix Monomouns 1 Ha
kpaiwi 1 (815 =27°) nopisHioots 8, = 90° £27°
i Ha kpaitni 2 (B4 = 56°) — 0, = 90° £ 56°. Tpa-
HUYHI KyTH 00JIaCTi TiHI BiJl MOHOTIONS 2 Ha Kpaii-
ui 1 (B1g=56°) — 0'y, = 90° £ 56° i Ha kpaiiui 2
(Bia=27°) - &', =90° + 27° BinHocHo 6" =90°,
UYepes 11e BuHUKaOTh cTpudku B JIH audparosa-

Kyru po3runiB xoHyciB Tini [, nudpparosannx

XBHJIb MePBHHHOI JHdpaKmii 3 kpaiiok n=1,2 ( B1a,5))
i N=3,4 (B3 B)) A5 MoHomOIiB 1, 2, po3TamIoBaHux
HA KBaApaTHUX ekpanax3L=W=4 i L=W=24
3aymosun £=0,54

Mownomons 1 Mownormons 2

CropoHu
eKpaHa

n=1,2 n=3,4 n=1,2 n=3,4
Bia=56° | Bspn=34° | Bia=27° | fsp=63°
Bic=56° | Bsc=34°| Bic=27°| Bsc=63°
Bie=27°| Bg=63° | Big="56° | fsg=34°
Bip=27°| Bsp=63° | Bip=56° | B3p =34°

Bia=51°| Bspa=39° | Bia=36° | fsa=153°
Bic=51°| Bsc=39° | Bic=36° | fsc=53°
Pig=36°| Bg=53°| Big="51°| Bg=39°
Bip=36°| Bsp=53°| Bip=51° | B3p=39°

L=W=41

L=W=21

58

HOTO moJs Bif Kpaiok 1, 2 npu kyrax €'y, (xpu-
Ba 3) i B JIH noBHoro nosns (kpusa 1). [ons Big
Kpaiiok 3, 4 crocTepiraroThCs y BCii IUIOIIMHI
¢ =0° (kpuBa 4).

3 pganmx tabmuui qis L =W =4, £=0,541
puc. 4, 6 (kpusa 4) maemo: B romuHi ¢’ = 90° rpa-
HUYHI KyTH 6, 00/1acTi TiHi IM(pparoBaHUX XBUJIb
Bix MoHomons 1 Ha kpaiikax 3, 4 (B35 p = 63°,
B 3a,c=34°) nopisniotots 6, =90° £ 63° i
0, = 90° £ 34°. I'pannuni kytn €', o6macTi Tini
Mg paroBaHUX MOJIB BiJ MOHOTIONA 2 Ha Kpaikax
3,4-6',=90°%34°1 &, = 90° + 63°. Iona
BiJ| Kpaiiok 1, 2 (kpuBa 3) MaeMo y BCiil mIonmmHi
@ =90°. ¥ uiii momuHi crpudku B JIH moBHOTO
noist (kpuBa 1), mons Bix kpaiiok 3, 4 (kpusa 4)
MEHIII, HiX Big kpaiok 1, 2 B mwiomuHi @ = 0°,
ockinbku amruritynu 'O mons (puc. 4, a, 6, kxpu-
Ba 2) i moJs Bix kpaiiok 3, 4 (kpuBa 4) € MEHITUMHU.

31 30UIbIIEHHSAM PO3MIpy CTOPOHH KBaJIpaTHO-
ro ekpana L, sik BugHO 3 puc. 4, a, 6, y Tiomu-
Hi ¢’ = 0° 301IBIIYETHCS KYyT PO3THHY KOHYyCa TiHi
Bij Kpaiiok 1, 2 (kpusa 3), a B ruiommuni ¢ = 90°
(puc. 4, 6, 2, kpuBa 4) — KyT pO3THHY KOHYcCa TiHi
BiJ Kpaiok 3, 4, i aMILTITya O BiJ X Kpaiok
3MEHIIYETHCS.

3i 30i1bIIeHHAM BijicTani £ Mixk MOHOMOIsAMH 1,
2, IK BHJIHO 3 puC. 4, 8, 0, y miouHi ¢ = 0° 3MeH-
LIYIOTBCSL KYTH PO3THHIB KOHYCIB TiHi BiJ Kpaiok
1, 2 (xpuBa 3), i aMIUTITY/a MTOMIB Bl X KPaoK
30UTBITY€ThCA. AMIUTITYIa OIS Bif Kpaiok 1, 2
30imbIIyeThCs i y tionmHi ¢ = 90° (puc. 4, 2, e,
KpHBa 3) BHACHIJOK 3aJIeKHOCTI aMILTITYIU TIOJIS
MOHOIIOJS BiJi BiJICTAHI Mi MOHOIOJEM 1 Kpaii-
KOl eKkpaHa. Jliarpama HampaBJIeHOCTi MOJS BifJ
Kkpaiiok 3, 4 (kpusa 4) y mwiomuni ¢ = 90° He 3a-
JIEKUTH Bin Bigcrani &,

[ToBHe nudparosane mone 301TBIIYETHCS B IIIO-
muHi ¢ = 0° (puc. 4, 6, 0, kpuBa 6) B o0acTi CBiT-
Ja moJist Bix kpaiiok 1, 2. Ile npuBoauTh 110 TOTO,
110 Ha BiAMIHY BiJ BUIIAJKy 3 HECKIHUEHHUM eKpa-
HoMm, JTH y miomwni @ = 0° BiApi3HATEMYThCH,
AKIIO 3MIHUTBCA 1 BifcTanb & MK MOHOIOJSMM.
Croctepiraerscst 301bIIEHHST CTPHOKAa B aMILIi-
Tyl IoBHOTO Tonst (puc. 4, 0, kpuBa 1) Ha Mexi
«CBITJIO—TiHBY» AU(PAroBaHOTO MOJIS Big Kpalok 1,
2.V momuHi ¢ =90° noBHe nosie 6e3nepepBHe Mpu
BCiX KyTax crocrepexxenns 6’ (puc. 4, 0, 2, e, kpu-
Ba 1) BHACIIOK IPUCYTHOCTI OIS Bij Kpanok 1, 2
y BCIi 1i# TutomuHi (KpuBa 3) i MaJIOCTi aMILTITYIH
oJIs BiJ Kpaiiok 3, 4 (kpusa 4).
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Puc. 4. [TliarpamMu HanpaBiIeHOCTi HOBHOTO i [ud)paroBaHuX MOJIIB ABOX MOHOIIOJIB, PO3TAILIOBAaHUX Ha KBAaJAPATHUX EKpaHaX 3
L=4,£=0,5A(a,6); L=2A4,&/1=0,5(6—2); L=2A4, &/ A=1,0 (0—€) y mnonwmni ¢’ = 0°, 180° (a, 6,0) 1 ¢ =90°,270° (6, 2, e):
kpuBa 1 — nmoBHe none; kpusa 2 — I'O none; kpusa 3 — mose Bij kpaiok N = 1, 2; kpuBa 4 — moje Big Kpaiok N =3, 4; kpusa 5 —

BTOpHHHA 1Udpakiis; kpuBa 6 — noBHe nudparopate moie

3 MOpiBHSIHHS KPUBUX Ha pHC. 4, 6—e BUILINBAE,
o s Bigeranen &= 0,54 (1,54, 2,5A...) ammui-
tymu 'O # nudparoBanux nomnis (kpusi 2—4) cyt-
TEBO MEHIIN B IWiomuHi @ = 90°, HiXK B IUIONIH-
Hi @" = 0° 1 JIH mOBHOTO MO 3HAYHO PI3HATHCS
B TOJIOBHHX IIOIIMHAX CIIOCTEPEKEHHS. 32 YMOBH
E= 1 (24, 3A...) TH noBHOTO MO BiAPi3HAIOTHCS
B o6macri ceitia 'O moss (0” < 90°) i maibke oxHa-
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KOBi 3a expaHoM (6" > 90°), ne MoBHE MoJIe BU3HA-
YaeThCs TUTBKH JU(paroBaHUM MOJIEM.

Ha puc. 5 s THX caMUX MOHOIIOJIB, PO3TAIIIO-
BAaHMX Ha KBaJparHuX ekpaHax 3 L/ A=1, 2, 3 mpu
Bincrani mix monononsvu = 0,54 (puc. 5, a, 6, 0),
L/A=2, 3 npu Biacraui &= A (puc. 5, 2, ) i Ha
ekpani 3 L =24, W= A npu &= 0,51 (puc. 5, 6),
HaBeqieHO /IH E ,KOMIOHEHTH MoMist y TUIONIMHAX
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201g(| EHl / [ Eemax |)s ab

135 6.°

Puc. 5. Jliarpamu HanpaBIIeHOCTI E g-KOMIIOHEHTH TOJIst IBOX MOHOIIONIB, pO3TAIIOBaHuX Ha ekpanax 3 L =W = A, 24, 31 npu
£=0,51(a,6,0),L=W=21,3Anpu = (e, e), L=24, W= Aupu £= 0,51 (6), y TONOBHUX IUIONMHAX CIOCTEPEKEHHS @ = 0°
(xkpuBi 1, 1") 1 ¢" = 90° (xpusi 2, 2°). Kpusi 1, 2 — pospaxynku metogoMm PIT/I , kpusi 1’, 2° — pospaxyHku 3a mporpamoro Feko

criocrepeskenust @ = 0° 1 @” = 90°, pospaxosaHi
3a po3po0IECHOI0 aBTOpaMK Mporpamoro (kpusi 1 i
2) i 3a mporpamoro Feko (myukrupHi kpusi 17, 27).
3 mopiBusaHa [IH y BHmagkax mpsMOKYTHOTO i
kBajparHoro expanis 3 W = A (puc. 5, 6, 6) BUIHO
e(eKT BIUIMBY BiJHOLICHHS cTOpiH expaHa W /L
Ha JIH y momusi ¢ = 0° (kpuBa 1) i BiACYTHICT
BBy Ha JIH y mionmsi ¢ = 90° (kpusa 2). [ia-
rpaMy HAIpaBJICHOCTI MOJS B TOJOBHUX ILIOIIH-
HaxX CIIOCTEPEKEHHS 3HAYHO PIi3HATHCS 3a Bil-
crani Mix Mononossimu & = 0,54, a sikmo = A —
pisasAThes npu @ < 90° i maiibke OTHAKOBI MpH
6’ >90°, ne JIH Bu3HAYAIOTHCS TibKU AUQparo-
BaHHUM MOJIEM. 3a3HaYMMO H0OpE y3TOMKEHHS MK
ycima J/IH, po3paxoBaHHMHU 32 HAILIOIO IPOTPAMOI0
i 3a mporpamoro Feko.

60

Ananiz npocmoposux [{H opmozonaibHux xom-
NOHEeHm NoJis 060X MOHONONIG, PO3MAULOBAHUX HA
keaopamuomy expari. Ilpoctoposi JIH optoro-
HaJIBHUX KOMIOHEHT nons Egr  (67,¢") nBOX im-
HEIaHCHUX MOHOIIONIB, PO3TAIIOBAaHWX Ha KBaJ-
parHomy ekpani 3 L = 21 nipu Bigcransx &= 0,54
i &= A, pospaxosani 3a Bupasamu (2), (3), HaBe-
JIeHO Ha puc. 6, a, 617, a, 6. 3 puc. 6, a, 6 BUIHO,
mo JIH Eg-komnonentu misa &= 0,54 Mae Makcu-
MyMHU TIpU Ppa, =0, 180° 1 0" =54° a i E= A
Ma€e 6 MAKCMMYMiB BHIIPOMIHIOBAHHS: TIPH (Ppax =
=0, 180°, 8’ =57° i m06IM3Yy KyTiB CIIOCTEPEIKEH-
HSL Qpax = 74, 106, 254, 286° pu 6’ = 59°, cumer-
pudHEX BigHOCHO @ = 90, 270°. V mopiBHsIHHI 3
JH npu HeckiHdeHHOMY ekpaHi (puc. 3, a, 6) Mak-
CUMYM BIIXWIIUBCS BiJ{ IDIONIMHU €KpaHa, 3 SBU-
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Puc. 6. TIpoctoposi JTH E y-KOMIOHEHTH MOJIs ABOX IMIIEAAHCHUX MOHOMOMIB 3 | = 0,251, po3TanioBaHnx Ha KBaJpaTHO-
My expani 3 L=2Anpu £=0,5 (@)1 £=4(6), 8 CK &, ¢’ (meTon PI'TI)

Puc. 7.TIpocroposi TH E ,-koMmoHeHT mosnst 180X iMmierancHuX MOHOTONIB 3 | = 0,254, po3TamioBanux Ha KBaApaTHOMY
expani 3 L=2Anpu £=0,5(@)i E=A(6), 8 CK &, ¢” (MeTon PI'T]I)

JIUCh JTOJIATKOBI MaKCUMyMH 3a PaxyHOK Judpa-
TOBaHMX TOMiB. HampssMKyu M akCHMyMiB IPOCTO-
poBux JTH 000X KOMIOHEHT A00pe y3ro/KyIOThCs
3 MmakcumyMmamu JIH, po3paxoBaHumu 3a mporpa-
moro Feko. Komnonenra E,-monst BU3HaYaeThes
TUTBKK AU(paroBaHuM IOJIEM Bijl KpaiioK eKpaHa
3rifiHO 3 BUPa3oM (3), aMILTITya SIKOTO 301IbIITy-
€ThC 13 301IBIIEHHSIM B1ACTaHI M)XK MOHOIIOJIIMH.

4. A”aniz koediunienTta cnpsiMmoBaHol il i
OMopy BHUINPOMIHIOBAHHSI JBOX iMIEJaHCHHX
MOHOTOJIIB, PO3TAIIOBAHUX HA NMPSIMOKYTHOMY
expani. Ha ocHoBi Metony BekTopa [loiiaTinTa i
QITOPUTMIB JIJIs OOuYuMCIieHHs npocTtopoBux JIH
OPTOTOHAILHUX KOMIIOHEHT IMOJISl ABOX IMIICAHC-
HUX MOHOIIOJNIB, PO3TAIIOBAHMX HA TMPAMOKYT-
HOMY iJI€aJIbHO TIPOBITHOMY €KpaHi, po3poOIIeHO
MporpamMu ISl OOYMCIICHHSI OMOPY BHUIPOMIHIO-
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BaHHS Ry 1 koedinienta cnpsimoBanoi mii Dy,
y HampsMKy MAaKCHMaJIbHOTO BHIPOMiHIOBaHHS
Orax> Pmax ¥ CKkyTiB €, ¢ 32 hopmynamu
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1201

30

12

10 -

D]TIaX (emax’ (omax)

0,5 1,0 1,5 E/A

Puc. 8. I'padixu 3anexnocreit Ry (a) 1 Dy, (6) ABOX MOHO-
nonis 3 | = 0,254 Bin Bincrani £/ A 3 ypaxyBaHHAM KpaoBHX
e(eKTiB Ha KBaJpaTHOMY ekpaHi: kpusi 1,2,4 - L/ 1=2, 3,
10 (meron PT'T); kpusi 1, 2" — L/ A =2, 3 (3a nporpamoro
Feko); xpuBa 3 — HeckiHUCHHA [UTOLIMHA; JIiHIst 5 — 0MH MO-
HOTIOJTh Ha IUIOMINHI

2 : .
| f(@’,¢")" — wopmomana JIH BuIpOMiHIOHOYO]
CHUCTEMHU 3a HOTy)KHiCTIO, KBagpaT MOAYJIA ITOJIA —

2

100" =|f6 @0 +

2
+|f, (07,9

2

fo(0',0"), f,(0',9") — IH oproronanbhux xom-
MTOHEHT IT0JIsI, BU3HAUCHI 3a BUpazamu (2), (3).

V mpoiieci MoeIIOBaHHs HAa OCHOBI PO3po0Jie-
HUX MPOTrpaM BH3HAYAIUCh MAKCUMAJILHO JOCSK-
Hi KC/I, anst woro Oyio qociipKeHo iX 3aIexKHICTh
Bin Bimcrani mix MoHomomsiMu &/ A ¥ po3mipis
KBajpaTHoro expana L/ A Ta BigHOIIEHHS CTOpiH
npssMokyTHOTro ekpana W/ L.

3anexcnicme KC/{ 8i0 gi0cmani midc MOHONO-
MU 1 posmipie keadpamuozo expaua. Jns pe-
30HaHCHUX MOHOIMOMIB 3 JoBkuHOK | = 0,254 i
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TIOBEPXHEBUM iMmeaHcoM Xgres = —0,0144 Ha
puc. 8, a, 6 HaBEJCHO 3aJICKHOCTI ONIOPY BUIPO-
MmiHtoBanHs Ry (@) i KCI (6) y HanmpsAMKy MakcH-
MaJbHOTO BUIIpoMiHtOBaHHS D, ,, (6) Bin BigcTaHi
Mi MoHomosiMu &/ A, sIKa 3MIHIOETBCS B iHTEP-
Bani 0,1...2,0, 3 ypaxyBaHHSIM KpaioBHX €(EKTiB
y BHIIAJIKy KBaJpaTHUX ekpaHiB 3 L/ A =2, 3, 10
(xpuBi 1, 2, 4), Ta 111 HECKIHUEHHOI IMJIOMIMHU
(xpuBa 3). 3 puc. 8, a BUAHO, 1110 HAKOIBILI 3HA-
4yeHHS Ry J0cATaroThCs MPpH MiHIMAJIbHIN BiJICTa-
Hi £=0,14 Mi) MOHONIOJIAMHU # CTAHOBIATH Ry =
=1420mi 136 Omnpu L =24 i3A Bignosiguo. ¥
BUIAJIKy HECKiHYEHHOTO ekpana it L = 104 maemo
Ry = 130 Om. [epmmii miniMym Ry Mae Micie
npu £=0,654 1ust Beix po3MipiB expaHa.

Amnanizyroun 3anexxnicte KC/ Bix BigcraHi Mixk
monononsmu &/ A (puc. 8, 6), 3a3HAYNMO, 1110 3
dbopmymu (8) 3B’s3Ky KoedirieHTa CIIpSIMOBaHOL
nii Dy, 1 OTIOpy BUTIpOMiHIOBaHHSI Ry BHIUIMBaE,
o 3anexuicte KCJI Bin £/ Ay wiommui ¢’ = 0°
BU3HAYAETHCS TUIBKH 3QJEKHICTIO Ry BiJ I[bOTO
napameTpa, ToMy MepLUIMi MAaKCUMYM — ONITUMAaJIb-
auit KCII, Doy, Ma€MO 3a yMOBH fopt =0,651 npu
BCIX po3Mipax KBaapaTHOTo ekpaHa (puc. 8, 0).
s expaniB 3L/ A =2, 3, 10 (puc. 8, 6, kxpusi 1, 2,
4) maemo BinnoBiaHo Dopy = 8,02 (G = 54°, Ry =
=44,9 Om), Dgpt = 9,12 (Gt = 60°, Ry =44,5 Om)
i Dopt = 11,92 (6ppt = 70°) y Hampsimkax, HaOmu-
KEHHUX JI0 P = 0, 180°. 3anexnocTi Dy, ans
L =21iL=3Asepudikosano 3a nporpamoro Feko
(puc. 8, 6, nyukrupHi kpui 1°,2”). Y Bunaaky a8ox
MOHOIIOJIB Ha HECKIHYEHHIN mionuHi (puc. 8, 0,
kpuBa 3) 3a ontuManbHOI Biacrani S = 0,654
MaemMo Dot .. =9,9 y HAPSMKY MaKCUMAIILHOTO BH-
HPOMIHIOBaHHS (., =0, 180°, 6., =90°Ta Ry =
= 44,5 Om. Iyi1 0THOTO MOHOIIONS, PO3TaIlIOBa-
HOr0 Ha HECKIHYEHHOMY ekpaHi (puc. 8, a, 6, ji-
Hig 5), MaeMo Dy = 3,21 Ry, = 34 Om. Takum
YMHOM, Y BUIIaJKy ABOX MOHOIIOJIB, PO3TAIIOBa-
HUX Ha IJIOMIMHI, IUIIXOM ONITUMAaIbHOTO BHOOPY
BiJIcTaHi Mi>k HUMH MoxHa 30inbimmta KC/| y Tpn
pasu MpH 301LIBINICHH] OITOPY BUIIPOMIHIOBAHHS Ha
277 % mopiBHSHO 3 R 5, OTHOTO MOHOTIOJISI.

Jlis  pe30HaHCHUX IMIENAHCHUX MOHOIIOJIB
noskunoo |1/ A =0,2, 0,251 0,3, 3 moBepXHEBUM
immenancoM  Xgres = 0,0232,  Xgres = —0,0144,
Xgres = —0,043 Bigmosimuo [1], 3 MeTor0 ONTH-
Mi3alii BUIIPOMIHIOIOYOT CUCTEMH 32 MaKCHMaJlb-
HO npocsxamMu 3HadeHHsMH KCJ/[ pospaxoani
Dpnax Ta OMOpH BHITPOMiHIOBaHHS Ry SK QyHK-
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Dmax (emax, (pmax)

LRSS L e LY D"

2

L/A

Puc. 9. JTo onrumizauii Bunipominrosanss 3a MmakcumymoM KCJI: ninii ognakoBux suadens D, (2) iRy (6) y CK &/ AiL/ A nas
moHomoiB 3 | = 0,254; rpadiku 3amexnOCTeH Dot (6), Ry gpt (2) BOX Ta 0mHOTO Doy (0), Ry res (€) iMImenancHux MoHOMOINIB 3

1/2=0,2,0,25, 0,31 (xpui 1-3) Bix mmpuau expana L/ A

1ii IBOX MapameTrpiB — BiJICTaHI Mi MOHOMOJSI-
mu &/ A =0,1...1 i po3mipy CTOPOHH KBaJIpaTHO-
ro ekpana B Mmexkax L/ A=1,2...4. Hapuc. 9, a, 6
nofaHi JiHii omHakoBux 3HaueHb KC/I D,,, (2) B
HAMpsIMKaxX MakCUMYMY @y, @max 1 OTIOPIB BH-
npominoBanHs Ry (6) mwis mononomis 3 1 = 0,251
y CK &/ AiL/ A 3 pospaxyukis (puc. 9, a, 6) s
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KOJKHOTO po3Mmipy ekpana L/ A Bu3Hawanucs mak-
cuMaiapHui (ontuManbanii) KCI, Dopt, BIIIOBIJI-
Hi HOMY KYTH CIIOCTEPEIKEHHS Ghpt, Popt, BIICTAHD
Mi’K MOHOTIOJISIMH fopt/ A 1 omip BUIIPOMiHIOBaHHS
Rsopt- Ha puc. 9, 6, 2 naBeneno rpadixn sanex-
HocTel Dope i Rygpe Bimt L/ A mis iMmenancuux
mononomis 3 1/ 1=0,2, 0,25, 0,3 3a yMOBH ONTH-
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W/L

Dmax ( 01’116)(3 ¢1nax)

2,0

1,54

1,01

0,51

12

10

R):, Om

Puc. 10. Jlo onTumisanii BUIPOMIiHIOBaHHSA ABOX iMIIeqancHUX MoHonomis 3 | = 0,251 3a Biacrani &= 0,65A: ninii ogHakoBux
3HadeHb Dy, (@) i Ry (6) y CKW/L, L/ A; rpadiku 3anexuocteii Dy, (6) i Ry () Bix mmpunn expana L/ A s W/ L = 0,5,
0,75, 1,0, 1,5, 2,0 (xpusi 1-5 — PI'T]I, xpusi 1’, 3’, 5" — pospaxynok y Feko) npu &= 0,651

MaJLHOI BijicTaHi dfopt =0,7AmpulL/A=1,2...1,65
i &opt=0,65Ampu L/ A=1,65...4 i GinbIme.

Jna mopiBHAHHS Ha puc. 9, 0, e HaBelEHO 3a-
7eXHOCTI D(Oax > Prmax) 1 Ryres Bl L/ A st on-
Horo immenancHoro MoHomnons 3 1/ A = 0,2, 0,25,
0,3 (kpuBi 1-3) Ta OmHOrO imeanbHO MPOBiAHO-
ro mononostst (minii 17, 2/, 3’ BigmosigHo), po3ra-
IMIOBAaHWX HAa KBaJpPaTHOMY iJ€aJIbHO IIPOBIIHO-
My eKpaHi. Y BHINJKy HECKIHUCHHOTO eKpaHa
(puc. 9, 0, e, npsmi ninii) KCJI nopiBHIOE OIBOE-
Homy KC/I numons y BinbHOMY mpocTtopi (amns
1=0,254-D, =324, s | =024 - D, =3,14), a
OITip BUMIPOMIHIOBAaHHS Ry (o5 Y IBa pa3y MEHIIIHIA.
V BUIMagKy CKIHYCHHHX PO3MIpiB eKpaHa 3Ha4eH-
HI D(6)2x »Pimax ) OCIHIIOIOTH, TIPUYOMY 3 OiJb-
HIOI0 aMIUTITYIOI0 OCHIJIALIA Yy BUMAIKy MOHO-
nomst gokuuo | = 0,24, TMepumit Makcumym
Dopt =4 (Ryzres =24,5 Om) dpopmyeThest Uit OHO-
ro monomosst ipu L = 1,44 (puc. 9, 0, kpusa 1), st
nBoxX MOHOMOMIB Doy = 6,5 (Rygpt = 36,6 Om) —

64

npu L = 1,24 (puc. 9, 6, kpusa 1). [Ipyruii Makcu-
MyM ISl OQHOro MoHormoms mpu L = 2,64 crano-
BUTb Dopt = 5,5 (Ryres =22,8 Om), 11st 1BOX MOHO-
nontiB mpu L =2,21 - Doy = 8,5 (Ryopt = 34,2 Om).
Tpertiit MakcuMyM OpMYy€eTBCS UIsE OTHOTO MOHO-
nonst ipu L = 3,541 cranoBuTh Doy = 4,9 (R res =
= 22,3 Om), m1s qBox MoHonomiB mpu L = 3,11 mae-
MO Doyt =9,4 (Ryopt =33 Om). Y yeTBepromy Mak-
cumymi ipu L =44 (puc. 9, 6, 9, kpusa 1) s ogso-
10 MOHOMNOJIS — Doyt = 5,7 (Rypes =22,8 Om), myist
180X — Dopt = 10,2 (Ryopr = 31,5 Om). 3 mopisHsiH-
Hs BUIUIMBAE, 10 LUIIXOM ONTHMAJILHOTO BHOOPY
BiZICTaHi Mi>kK MOHOIIOJISIMH 1 pO3Mipy KBaJpaTHOTO
ekpaHa MokHa 30unbmmTH KCJ] y nepmomy mak-
cumyMi Ha 62 %, y npyromy — Ha 54 %, y TpeTbo-
My 1 yerBepToMy Makcumymax Ha 90 % 1 80 % npu
3pocTaHHi onopy BunpoMiHioBaHHa Ry Ha 40 %.
3anesicnicmv KCJ[ 6i0 8ioHOwenHs cmopin
NPAMOKYmMHO20 eKkpana. JIoCIiTuMO BIUIHB Bif-
HOLICHHS CTOPiH NMpsAMOKyTHOTO ekpana W/ L Ha
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Cnpamosati énacmugocmi 6UnpoMinio8anHs 080X iMneOaHCHUX MOHONONIB, PO3MAUOBAHUX. ..

KCH y makcumywmi BunpomintooBaHHA — D, 1
OTIip BUNPOMIHIOBaHHS Ry Ha mpwkiami 1BOX pe-
30HAHCHHUX IMIENAHCHUX MOHOIIOJIB JOBXHHOIO
| = 0,251 3a Bincrani mix Mononomsamu &= 0,65A.
VY BuNaAKy HECKIHYEHHO! IJIOMIMHU 338 YMOBH
& =0,654 Maemo Dy, = 9,9 mpu Ry, = 44,5 OM
(puc. 8, a, 6, xpusa 3). Ha puc. 10, a, 6 mokazaHo
TiHiT omHAaKOBUX 3HaueHb D, .. 1 Ry gk dyHKIIH
mpuHu ekpana L/ A= 1...4 i BigHOIIECHHS CTOPiH
expana W/L =0,2...2,0. Ha puc. 10, 6, 2 HaBefie-
HO rpadiku 3anexuocteit Dy, 1 Ry Bix L/ A npu
W/L=0,5,0,75, 1,0 1,5, 2,0. 3 anaiizy puc. 10
BUIUIMBAE, IO BHOOPOM ONTHUMAIBHHUX PO3MIpY
ekpana Loyt 1 BigHoutenus cropin (W/ L)gp MOKHA
301nbIKTH Dop yTpUYI MOPIBHAHO 3 MIHIMAILHUM
3HAYEHHAM D ,y.

BanexnocTi Dy, 1BoX Monomomis 3 | = 0,254,
PO3TaIIOBaHUX HA MPSIMOKYTHOMY €KpaHi, BiJl ILIH-
puHH ekpaHa L/ A npu pi3HHX BiZTHOIICHHSX CTOPiH
exkpana W/L = 0,5, 1, 2 BepudikoBaHo 3a Iporpa-
moto Feko (puc. 10, 6, mynktupsi kpusi 17, 3’, 57).
Mae micre 100pe y3roKeHHsI MiXK pe3ylbraTaMu
PO3paxyHKy, OTPUMaHUMH PI3HUMHU METOJaMHU.

BucHoBok. Po3B’s3aHO TpHUBHMIpHY BEKTOp-
Hy 3afa4qy Judpakimii moms IBOX IMITETaHCHUX
MOHOTIOJIB, PO3TAIlIOBAHUX HA ifleaTbHO TPOBII-
HOMY TPSIMOKYTHOMY €KpaHi, B paMKax METOJIy
PI'T/] 3 BUKOpUCTaHHSIM aCHMITOTUYHUX BHPa3iB
Uil AU(paroBaHuX IMOJIIB 1 €EKTPUYHOTO CTPYMY
IMIIEJAHCHOTO JIUIOJNSA, PO3TAIIOBAHOTO Y BiJb-
HOMY TipocTopi. Po3pobneHo mBuakomitodi anro-
PUTMH 1 TIpOTpaMu IJIs1 OOUHMCIIEHHS ITPOCTOPOBHX
JH, KC] i onopy BunpomiatoBanHs. J{ociipxeHo
BIUIMB PO3MIpiB €KpaHa i BiCTaHi Mi>kK MOHOIIO-
nsmu &/ A wa popmysanns [IH y BcboMy mpocTo-
pi. Po3paxoBaHi KyTr pO3THHIB KOHYCIB TiHi JU}-
paroBaHux MPOMEHIB f3,,, sIKi BU3HAYAIOTh 00IaCTi
CBiTJA ¥ TiHI KpaioBOi XBHJII 3 N-1 KpalK¥ B TOJIOB-
HUX TUIOIIMHAX 1y BChOMY IPOCTOPI CIIOCTEPEIKEH-
Hs. [3 ananizy JIH y roioBHUX MJIomMHAX CIIOCTE-
PEKEHHS BHIUIMBAE, IO MPU MOCTIHHUX po3Mipax
KBaJIpaTHOTO €KpaHa aMILTITY/Ia ITOJIS BiJ] OOKOBUX
Kpaiok expaHa 1, 2 31 30iIbIIIEHASIM BiJICTaHI MiX

BIBJIIOI PAGIYHUI CIICOK

MOHOMOJISIME & 301IBIIYETHCS B 000X TUIONIMHAX
CTIIOCTEpPEIKEHHS, aMIUTITYaa AU(ParoBaHOTO OIS
BiJl IONEpEYHNX KpaloK ekpaHa 3, 4 TpakTHYHO
He 3aJeXuTh Bin Biacrani & SIKIIO BigcTaHb Mik
MOHOTIONSIMH (PiKCOBaHa, TO aMILTiTyna audparo-
BAaHHX IIOJNIB 3MCHIIYETHCS 31 30UTBIICHHAM PO3-
MipiB ekpaHa. TakuM yMHOM, B 000X TOJIOBHHX
IUTIOIIMHAX CIIOCTEPEKEHHS PIBEHb TU(PparoBaHo-
r0 NOJA NMPH MaJIMX Po3Mipax CTOPIH eKpaHa CyT-
TEBO 3AJIKUTH BiJ BiJICTaHI MK MOHOTOJSIMHA H
po3MmipiB ekpaHna. JliarpamMu HarrpaBIEHOCTI MOJIS B
TOJIOBHUX TUIOIIMHAX CIIOCTEPEKEHHS 3HAYHO Bif-
PI3HSIOTHCS MK COOOTO 3a BiJICTaHI MK MOHOIIO-
asvu E= 0,54, 1,54, 2,54, a na E= A, 24, 34 piz-
HSITBCS TIPHU KyTax crocrepeskerns 6 < 90° i maii-
e oHakoBi pu 6’ > 90°, 11e BU3HAYAIOTHCS Tijlb-
KH TU(ParoBaHNM II0JIEM.

JlocmimKkeHo BIUTMB pO3MIpiB €KpaHa, BiITHO-
IIeHHS HOTrOo CTOpiH 1 BiICTaHi MiX MOHOIOJS-
MH Ha KoedimieHT cnpsimoBaHoi mii Dy, vy Ha-
MNpSAMKYy MakCUMyMy BHIIPOMiHIOBaHHs. 3 aHai-
3y YMCIIOBUX PE3YJbTaTiB BUIUIMBAE, IO MAKCH-
mym KC/I, Dopt, Ma€ Miclle 3a BiacTaHi MiX MO-
HOIIOJISIMHU éfopt = 0,7 ns KBaJpaTHUX E€KPaHiB 3
L/A=12...1,651 &opt = 0,654 nnst Gismbmmx pos-
MIpiB €KpaHa; 3Ha4€HHs Dy, ocuimots i Doy
30IBIIYIOTBCS 31 3POCTaHHSIM PO3MIpIB C€KpaHa.
[nsxoM ONTUMAaJIBHOTO BHOOpPY BiACTaHI MiX
MOHOTIONAMH &t i PO3MIPY KBAJIPaTHOTO €KpaHa
Lopt MOKHA 30U1bIATH Do TTOPIBHAHO 31 3HAYEH-
HSAM JUIS OfHOTO MOHOTMONSA Bix 54 mo 100 % mpu
3pocTaHHi onopy BunpomiHioBanHs Ha 40 %. [o-
Ka3aHo, III0 B 331aHUX MEKaX po3MipiB eKpaHa Mpu
3HAWJCHUX ONTUMAIIEHUX BifICTaHI Mi’)K MOHOIIO-
MU & i posmipax expana Loy i (W/ L)ge MOKHA
30inbumTH Dopt yTpUdi MOPIBHAHO 3 MiHIMAILHUM
3HadeHHsIM D,,,. 3a3HaunMo 100pe y3romKeHHS
Mix pesynbraramu po3paxyHkiB IH i KCI, orpu-
MaHUMH 32 PO3POOJICHUMH IIPOrpamMaMu i 3a mpo-
rpamoto Feko. Takum YMHOM, OTpHUMaHi pe3yabTa-
TH JIO3BOJISIOTh MOJENOBaTH €(DEeKTUBHI peaibHi
0e3IpOTOBI CHCTEMH 3B’SI3KY SIK 3 iI€aabHO TIpO-
BIAHMMH, TaK 1 3 IMIIEaHCHUMM MOHOIIOJISIMU.
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DIRECTIONAL RADIATION PROPERTIES
OF TWO IMPEDANCE MONOPOLES MOUNTED
ON A PERFECTLY CONDUCTING RECTANGULAR SCREEN

Subject and Purpose. Two impedance resonant monopoles of electric length 0.2 <1/ <0.3 are mounted on a rectangular screen
perpendicularly to the screen surface and studied for the directional radiation properties (directive gain and radiation patterns)
depending on the monopole separation and the side length and aspect ratio of the screen.

Methods and Methodology. A three-dimensional diffraction vector problem of two impedance monopoles mounted on a
perfectly conducting rectangular screen is solved in terms of the uniform geometric theory of diffraction. Allowances are made
for the diffracted field asymptotics of the secondary diffraction at the screen edges and for the electric current distribution asymp-
totics of a thin impedance dipole in the free space.

Results. For a lattice of two impedance monopoles mounted on a rectangular screen, 3-D programs have been developed for
calculating its radiation patterns, directive gain D, at a radiation maximum, and radiation resistance in view of the secondary
diffraction at the screen edges. The radiation pattern shaping for the diffraction and total fields and the directive gain D,,,, have
been analyzed depending on the monopole separation £/4 = 0.1...1, the screen side length L /A= 1.2...4, and the screen aspect
ratio W/ L =0.5...3. It has been shown that the so obtained optimum separation & o5 = 0.65, optimum length Ly and optimum
ratio (W /L) ooy make Dgyy three times greater than the lowest Dy, value.

Conclusions. The three-dimensional vector problem of field diffraction of two impedance monopoles mounted on an ideally
conducting rectangular screen has been solved. It is of interest that given an optimum monopole separation & oo and an optimum
side length Loy of the square screen, a lattice of two monopoles offers a greater radiation resistance and a two times larger Doy
than a single monopole on the same screen does. The developed computational programs and the obtained numerical results
enable efficient actual wireless communication systems to be modelled for both ideally conducting and impedance resonant
monopoles.

Key words: impedance monopole, surface impedance, rectangular screen, diffracted field, radiation pattern, directive gain,
radiation resistance.
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