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XMeNnbHUIBKUH HalliOHATbHUI yHIBEpPCHTET

JTOCIIKEHHSA JIATPAMU HAITPABJIEHOCTI
MJIOCKOI EKBIIMCTAHTHOI PIBHOAMILIIITYJTHOI ®A30BAHOI
AHTEHHOI PEIIITKH 3AJIEKHO BIJI JOBXKUHU EJJEKTPOMATHITHOI XBHJII,
KIJIBKOCTI BUITPOMIHIOIOYHWX EJJEMEHTIB TA BIZICTAHI MIDK HUMHA

Haykoea cmammsi npucesiyeHa docaidyiceHHI0 napamempig diaepamu HanpaeseHocmi naockoi ekgioecmaHmuoi
pisHoamnaimyodHoi ¢pazoeanoi anmenHoi pewimku (PAP) 3anexncHo 8i0 kinbkocmi MxN eunpomiHioruux esnemeHmis,
gidcmani mixe HUumu npu 3adaHoMmy kymi diazpamu HanpasseHocmi PAP. [IposedeHi po3paxyHku MHOX}CHUKA diazpamu
HanpasieHocmi azoeaHoi aHmeHHoi pewimku 8 NPSMOKYMHIl, noAsipHill cucmemax KoopouHam ma 8 mpueuMipHOMYy
npocmopi. 3dilicHeHo aHa.i3 pieHs GIYHUX NeNCMOK 8I0HOCHO 20/108HOI, A MAKOX}C 3HALIOEHO WUPUHY 20/1068HOI ma GIYHUX
nesiocmok diazpamu HanpasieHocmi ha3z08aHoi aHmMeHHOI pewimku.

Karwuosi caosa: naocka ekgiducmaHmHa pisHoamniaimydHa ¢azoeaHa aHMeHHA pewimkd, X8u/lb08e YUCA0
8i/1bHO20 npocmopy, diazpama Hanpag/1eHOCMi AaHMeHU, MHOJXCHUK AHMeHHOI pewimku, pigeHb 614HUX neatocmok diazpamu
Hanpas/eHocmi aHmeHu, WUPUHAa 20/108HOI ma 6iYHUX hearCMOok diaepamu Hanpas/1eHocmi aHmeHu.
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THE STUDY OF THE RADIATION PATTERN OF A FLAT EQUIDISTANT EQUALS AMPLITUDE PHASED
ANTENNA ARRAY, DEPENDING ON THE LENGTH OF THE ELECTROMAGNETIC WAVE, THE NUMBER
OF RADIATING ELEMENTS IN THE ANTENNA ARRAY AND THE DISTANCE BETWEEN THEM

The scientific article is devoted to the study of the parameters of the radiation pattern of a plane equidistant equal amplitude
phased array antenna. The parameters of which will depend on the length of the electromagnetic wave, on the number of M x N radiating
elements, the distance between them at a given angle of the beam antenna array. Formulas for calculating the directivity diagram of the
phased array antenna in rectangular, polar coordinate systems and in three-dimensional space are given. The formulas for finding the level
of the lateral petals relative to the principal are given, and the width of the principal and lateral petals of the directional diagram of the
phased antenna array is determined and analysed. This study is needed to obtain such a phased array antenna in which the radiation pattern
of the main beam of the radiation pattern will have the most optimal parameters. The use of such a phased array antenna will significantly
improve the efficiency of modern airborne and terrestrial radio systems by performing a fast, inertia-free space survey by forming a
radiation pattern with the required width and level of the lateral lobes, by creating an appropriate amplitude-phase distribution over the
lattice opening. It will also allow many rays to be formed with a single antenna. The high speed of tipping such rays, will open the possibility
of designing multipurpose, multifunctional radar stations.

Keywords: a flat equidistant equal amplitude phased antenna array, wave number of free area, radiation pattern antenna array,
multiplier phased array, level of lateral petals of antenna array, width of head and side petals of radiation pattern.

Beryn

®dazoBanumu aHTeHHUMH pemriTkaMmu (DPAP) HasuBalOTbCS aHTEHHI pPELITKH, B SKUX HAampsMm
MaKCHUMaJbHOTO BHUIIPOMIHIOBaHHS (IpUiioMy) i popma BiAmoBinHOI i miarpamu HampasieHocTi (JIH) 3MiHOIOTBCS
3a JIOTIOMOTOI0 3MiHH KUTBKOCTI BUIIPOMIHIOIOUHX €JIEMEHTIB B aHTCHHIN PEIIiTIi, BiJICTaHI M)XK HUIMHU Ta JOBXUHH
eNeKTpoMarHiTHOI XBuii. Bukopuctanas @ AP no3Bosnse icTOTHO migBUIIATH €(DEKTUBHICTh Cy4acHUX OOPTOBUX i
Ha3eMHHX PaJioOCHCTEM 32 PaxXyHOK 3JIIICHEHHS MIBUAKOTO O€3iHepUiiHOro OISy MPOCTOPY HUISIXOM CKaHYBaHHS
NPOMEHEM aHTEHHOI PEIIiITKH EJEKTPUYHUMH MEeTOAaMH (EJIEeKTpHUYHE CKaHyBaHHA); 30UIbIIEHHS KoeQilieHTa
MiICHJICHHS] aHTeHH; (JOpMyBaHHs JiarpaMy HaIpaBJICHOCTI 3 HEOOXITHUMH LIMPHUHOIO 1 piBHEM OIYHHMX HETIOCTOK,
IUITXOM CTBOPEHHS BiJIMIOBITHOTO aMILTITYy THO-(a30BOT0 PO3MOILTY MO PO3KPUBY PEIITKH [4].

BrpoBamkenHs pa3oBaHIX aHTEHHHUX PEIIiTOK B PAIiONOKaIiifHy TEXHIKY BiIKPUBAE TaKi MOKINBOCTI:

EnexTpuuHe CKaHyBaHHS MPOMEHIO B LIMPOKOMY CEKTOpi. MOXIHMBICT 3/1iIHCHEHHS TIPOrPAaMHOTO OTJISITY
POCTOPY.

Otpumanns [IH 3amanoi Qopmmu, ska Moke 3MIHIOBATHCS B Tpomeci poOOTH NUIIXOM pPeTryIIOBaHHS
amIntiTy[ i a3 30y KeHHS BUIIPOMIHIOBAYIB.

MosxnuBicTh (popMyBaHHS 3a JIOIOMOIOI0 OJHI€I aHTEHW OaraThbOX IPOMEHIB. BHCOKa WIBHIKICTB
MEpEeKUIaHHs TPOMEHIO BIJIKPHUBAE MOXIIMBICTh KOHCTPYIOBaHHS 0araTolUIBOBUX, OaraTtoyHKIIIOHAIEHHUX
panionokaniaux craniuiit (PJIC).

3abe3neuyeThcss BUCOKA HAMIMHICTh aHTEHM IIIIXOM 3aCTOCYBaHHSM CIIEIIalIbHUX CHCTEM KOHTPOIIIO
npane3 aTHoCTi (pa30BaHOT aHTEHHOT PEIITKH, 10 J03BOJISIOTH LIBUIKO 3HAWTH MICLsl ITOIIKO/PKEHb.

AHaui3 JireparypHux Kepea (Hanpukian, [1-4] Ta iH.) mNOKasye HEIOCTaTHICTh IPOBEIECHHUX
JOCIIIKEHb Y IIbOMY HaNpsIMKY.

®opmyBaHHS MeTH. METOIO JaHOT HAYKOBOI CTATTi € MOCIiHKEHHS TTapaMeTpiB JiarpaMu HaIpaBJICHOCTI
TIOCKOT PIBHOAMILTITYTHOI €KBITUCTAHTHOI ()a30BaHOT aHTCHHOT PEIIiTKY 3aJIC)KHO Bil TOBXHHH €JIEKTPOMArHiTHOT
XBWJII, KUTBKOCTI MXN BHUIPOMIHIOIOUMX €JIEMEHTIB, BIJCTaHI MK HHMH TpH 33aJaHOMYy KyTi Jiarpamu
HanpayieHocTi DAP.
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Pesyabratn mocaimxennsi. i GopmyBanHS HEoOXiAHOI 30HM MOKPUTTS (a30BaHOI aHTEHHOI PELIITKH
MOXYTb BUKOPHUCTOBYBATHCSl MAaCHBH €JIEMEHTIB Ha OCHOBI JIIHIHMX, KPYTOBHX, INIOCKUX aHTEHHMX pewiTok. [Tpn
IFOMY HEOOXiZHO BpaxoBYBaTH MapaMETPH JdiarpaMH HaIpaBICHOCTI (Da30BaHOI aHTEHHOI PEIIiTKH: PiBHI OIYHHX
TIENTFOCTOK, IIMPHHY TOJIOBHOI 1 OIYHHUX MEIIOCTOK 3aJIeKHO BiJ TOBKUHH €JICKTPOMATHITHOT XBHIIi, YHCTIa CJIEMCHTIB
y ®AP Ta BincTani Mixxk HEMH [ 1].

PosrnsHeMO nBOMipHHIA MacuB 3 M XN BUIIPOMIHIOIOUHX eJIeMeHTiB (puc. 1).

Z A

Puc. 1. /IBomipHuii MacuB BUIIpoMiHIOBa4iB 3 MXN ejleMeHTIB

OyHKITiA Fp (9, 0N )xapaKTepI/Bye CIPSIMOBAHI BIACTUBOCTI CUCTEMH 3 M XN BUIIPOMIHIOIOUHX EJIEMEHTIB.

[ro GpyHKIIFO TAKOXK HA3UBAIOTH MHOKHUKOM perIiTKH|[ 1]:

sin '\;kd cos @, (sin@ —sin g,) 1 sin I;Ikdsingoo(sine—sinﬁo)
F, (9’ %) M kd 8 N kd 7 .
sin 7COSgoO(sinH—sinHo) sin ?singoo(sina—sinao)

ne M, N — KigbkicTh BHIPOMIHIOIOUHX eleMEHTIB B aHTeHHii permitui; K = 277 / A — XBHJIOBE YHCIIO BiJIBHOIO

npoctopy; O — BizcTaHb MiX BUIPOMIHIOIOYMMH €JIEMEHTAMH PEIITKY; & — 3eHITHUIT KyT; 90 y Py — KyTH, fKi

BINIOBIIAI0OTh HANIPAMKY MaKCHMaJbHOTO BUIPOMIHIOBaHHSI.

JU1s DOCTiJPKEHHST OCHOBHHX BJIACTHBOCTEH MHOXKHHKA AHTCHHOI PELIITKH CKJIAJeMO B CEpeIOBHILI
MATLAB ¢aiin-nporpamy Untitledl.m [2], B sikiii Bincraub Mik enementamu 0 = A/ 2 Tta 6ynemo 3minoBatn
KUTBKICTh BHITPOMIHIOIOUHX ereMeHTiB M xN=20, M xN=40, M xN=60 (puc. 2, puc. 3, puc. 4).

BukopucroByroun ¢aiin-nporpamy Untitledl.m, po3risHeEMO aHTeHHY peLITKy i3 enemeHTiB M*xN=20,
MxN=40, MxN=60, po3necenux Ha Binctans d = A/ 4 (puc. 5, puc. 6, puc. 7).

Pucynku 2a, 3a, 4a, Sa, 6a, 7a UTIOCTPYIOTh [iarpamy HampaBiCHOCTI IUIOCKHX AHTCHHHUX DEIIITOK B
NPSIMOKYTHI# CHCTEMI KOOPJMHAT MPH KyTi HAXWJIy MaKCHUMalIbHOTO BUNlpoMiHioBaHHs. Ha pucynkax 26, 36, 46, 50,
60, 76 npeacrasieHi J|H miockux aHTEHHUX PENIITOK y MOJSAPHIiN cucTemi koopauHat [1].
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Puc. 2. MHOKHHK pelliTKH B IPAMOKYTHIl (a) Ta moJsapHiii (0) cucTeMax KoopAMHAT

I M x N =20,7\.=0.2M,d:/1/2,90 =—7[/6

162 Herald of Khmelnytskyi national university, Issue 6, 2019 (279)



TexHiuHi HayKu ISSN 2307-5732

0.035 . . . : 5 :
002 Hi
0.015

001

0.005

270
a 0

Puc. 3. MHOKHHK pelIiTKH B MPAAMOKYTHI# (2a) Ta mo/sipHiii (0) cucTemax KoopauHaT

it 1 MXN:40,7\,:0.2M,d :/’1,/2,00 =—7Z'/6
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Puc. 4. MHOXHHMK PelIiTKH B IPAAMOKYTHili (2) Ta moysipHiii (0) cucTremMax KOOpIAUHAT

JI.J'ISIMXN :60,7\,:0.2 M,d 22/2,00 =—7Z'/6
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Puc. 5. MHOXHHMK pelIiTKM B IPSIMOKYTHil (a) Ta mosipHiii (0) cucTremMax KOOpaAUHAT

IS MXN:20,7\,:0.2M,d:2,/4,00=_7z'/6

SIkmo mpoaHasi3yBaTH OTpUMaHI pUCYHKH (puC. 2—7), TO BHAHO, 1[0 IIMPUHA ToJOBHOI memocTtku JJH

AHTEHHOI PEIITKU PU HE3MIHHIA TOBXKUHI XBUJII 3QJIC)KHUTH BiJl KiTbKOCTI eieMeHTiB (M i N) i BijicTaHi Mi>k HUMH.
Uwum GinbIna BiCTaHbh Mi’K BUITPOMIHIOIOYHMH €JIEMEHTAMH 1 UMM OiIbIIe €JIEMEHTIB B PEIIiTIIi, THM BY)KYa MTUPUHA
ronmoBHOi memocTkd JIH. IIpore, cmim mam'staTv, [0 SIKIIO BiJCTaHh MK CYCIIHIMH BHIIPOMIHIOIOYHUMH
€JIeMEHTaMH PENNTKH CTAaHOBHUTH OUIbIIE TOJOBHHH JOBXHMHU XBWiI, B JIH 3'IBASIOTBCS OidHI TENTFOCTKH,
MaKCHUMYMHU SIKUX PiBHI 10 aMILTITY Il MAKCUMYMY TOJIOBHOI TISTFOCTKH [4].
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Puc. 6. MHOKHHK pelIiTKH B MPAAIMOKYTHIl (a) Ta mo.sipHiii (0) cucTemMax KoopaIuHAT

wn MxN=40A=02nwd=A4/4,6,=-716
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Puc. 7. MHOKHMK pelliTKH B IPSIMOKYTHii () Ta moJisipHiii (6) cucreMax KOOpAMHAT

s M x N =60,7\,=0.2M,d =ﬂ/4,90 =—7Z'/6

Puc. 8. Hopmosana /IH ¢a3oBaHoi aHTeHHOI pelliTKu B TPHBUMIPHOMY NPOCTOPI

s M x N =20,90 =—7[/6: d =7\,/2(a);d =7\./4(6)
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Puc. 9. Hopmosana /IH ¢a3oBaHoi aHTeHHOI pelliTku B TPHBUMipPHOMY IPOCTOPi

wn MxN=40,6,=—7/6:d=A/2 @d=A/46
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Puc. 10. Hopmosana /IH anTeHHOI pemliTki B TPHBHMIPHOMY NPOCTOPi

s MxN =606, =-7/6:d=A/2 @:;d=\/46)

HopmoBana (yHKITisI MHOXKHAKA aHTCHHOI PEIIITKA B JIOTApH(YMIYHOMY MacCIITadi BU3HAYAETHCS BUPa3oM [4]:

G(6.¢)=20Ig(F(0,0)/ F(6,9)), @

ne F (0, 0) — aMIUTITY/ia TOJIOBHOI memocTky, F (9, (p) — aMILTiTY1a GiYHOT METFOCTKHY.

Ha ocHoBi Bupa3sy, 1o omnucye miarpamu HampasieHocTi ®AP MOXKIMBO OTpUMaTH MapaMeTpu 11 OiYHHX
MEeMOCTOK.  J[mst 3HAXOMKEHHsS aMIuliTynu mepmioi Oignoi memroctkn JIH B IUtockiif  eKBiAMCTaHTHIN
dG(6,0)

PiBHOAMILTITY IHIi aHTeHHiH periTii HeoOXiaHo 3HaiiTu pimenns pipasHas ———— = 0, 1e G (49, (0) — Bupa3s (2).

do
Jdnst ananmizy piBHA OIYHMX TEIIOCTOK 3PYYHO BHKOPHCTOBYBATH BiJHOIIEHHS aMIUTITYJ OCHOBHOL
nentoctku JIH no amrutityam Oi4HOT MeNIOCTKH, sike To3HavaeThest TepMiHoM sideloberatio (SLR) i BuMmiproeTses B
nenuoOenax. 3HadeHHsS SLR 1m03Bossie oniHuTH piBeHB rooBHOI nenroctku JJH momo 6ivnoi [3].
Bupa3s ns Buznauenns SLR:

F (0,0)
SLRn = 20' |Og a—— =1_G(96n ’
F(0, ,0) :

ony, !

0), 1b, 3)

ne @, - kyr, npu sikomy amrutityaa N -i 6iunoi nemoctkn JIH nocsirae Makcumymy.
n

PesynbraTit MOZIETIOBAHHS JJIs KiJIBKOCTI BUMPOMIiHIOKOUKX efieMeHTiB M xN=20, M xN=40, MxN=60 Ta
d =A/2,arakox nna d =A /4 (tabn. 1) 3a Bupasom (3) B naketi nporpamu MathCAD [2] noka3yroTh, 110 Ipu

301IBIMICHA] KUTBKOCTI BHUIPOMIHIOIOUMX €NEMEHTIB Ul MepIioi MpaBoOigyHOI 1 JIIBOOIYHOI IETIOCTOK SLRl
NocTynoBo Oyne 3MeHmyBatucst (puc. 11), a mpu BenMKiH KUIBKOCTI €JIEMEHTIB B PEIIiTIi (M =N> 60),

3HAYEHHS SLR1 JiarpaMy HaIpaBJICHOCTI AHTEHHOI PEIIiTKU 3aJHIIAE€THCS HE3MIHHHMM, HE3aJE)KHO Bi HANPSMKY

ronoBHOI nientocTkd D AP, i mpubnusHo nopisaioe 13,5 nb [3].

Ta6murs 1
3navenHs SLR giBo6iYHNUX i NPaBOOiYHUX MEJIOCTOK Bi KinbKoCTi e1eMeHTiB B PAP
Kinbkictb enementiB y AP, MxN | SLRu1 1iB0OIYHOT IIENIOCTKH, 1B I SLRm npaBo6ivHOT MEOCTKH, 15
ma d=A/2
20 0,974 22,412
40 0,276 16,124
60 0,828 14,593
aad =A/4
20 10,2 13,563
40 10,602 23,452
60 4,242 5,265
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30
SLR, ab <
AN
0 —_—
0 20 M 40 60 aa

SLRnlamda/2  =—=SLRnlamda,/2
SLRnlamda/4  =—=SLRnlamda/4

Puc. 11. 3anexuicts SLRl Bin kinbkocti esementie MxNopu d =A /2 1ad =A/4

[[IupuHa roIOBHOI MENFOCTKA AiarpaMy HampaBiIeHocTi [3]:
(A
BW, = 2arcsin| — |, pan. (4)
° (Mdj

[[IuprHa OIYHUX METIOCTOK JTiarpamMy HAPaBJICHOCTI:

BW, = arcsin 2 —arcsin 2 , pal.
Md Md

[ 3) [ 2h
BW, = arcsin (M_d) —arcsin [M_dj , paz. 5)

BW, =arcsin N+D-d —arcsin N-& ,paz.
Md Md

Tak sik cymapHuiil piBeHb NepIINX M'SITH OIYHMX MENIOCTOK NEPEBUIIYE CyMapHH piBeHb HACTYITHUX IT'SITH
01uHuX TearocToK Ha 10 1B, BIUIMBOM JalleKuX METFOCTOK (MOYMHAIOYH 3 6-1) MOXKHA 3HexXTyBaTH [3].

Pesymbratn po3paxyHKiB Uit KimbkocTi enmemeHTiB M xN=20, MxN=40, M*xN=60 mni d=A/2, 3
Bupazamu (4) i (5), ki oTpUMaiH, BAKOPUCTOBYIOUH naket nporpamu MathCAD [4], HaBezneHi B Tabu. 2.

Tabmuus 2
3HayeHHS LIMPUHH FOJIOBHOI Ta OiYHMX MEJIOCTOK 32JI€5KHO Bi/l Ki1bKOCTI BUIIPOMIHIOIOYHX €eJIEMEHTIB y
DAP
KinbKicTb enemMeHTiB
DA, MxN Y | BW,, pag | BW,, pag | BW,, pax | BW,, pax | BW,, pax | BW;, pazn
20 0.201 0.102 0.104 0.107 0.113 0.012
40 0.101 0.0502 0.0504 0.0508 0.0514 0.0521
60 0.067 0.0334 0.0335 0.0336 0.0338 0.034

[uprHa roJIOBHOI MENFOCTKA MHOXXHHKA PIBHOAMITIITYAHOI aHTEHHOI PEIIiTKM BU3HAYAETHCS BUPA3aMU:

}\;
20, = 0, 88—, . 6
05 Nd pan (6)
20, . =51°— (7
, pal.
05 Nd padt

BinnosigHo mo ¢opmyn (6) i (7) mpoBeneHi po3paxyHKH MIOAO IIUPUHHU TOJIOBHOI HETIOCTKH JiarpaMu
HAMPABJICHOCTI aHTCHHOI PEIITKYA I KiIbKOCTI BHIIPOMIHIOOYHX eeMeHTIB M *XN=20, M xN=40, M*xN=60 mus
d=A/2 tad=A/4,pesynpratu sxux HaBeaeHi B Ta6I. 3.

Tabmuus 3
3HaYeHHs WIMPUHH roJoBHOI nenocTkn JJH aHTeHHOT penriTky 3a/1e:H0 Bif KiTbKOCTI BUIIPOMIHIOIOYHX
eJIEeMeHTIB Ta BigcTaHi Mixk HUMH

KilIbKiCTb BUIIPOMiHIOIOUHX IIupuna rogosHoi nemoctku JTH, 2(90’5
eneMeHTiB AP, MxXN d=x/2 d=2/4
20 5,1° (0,088 pan) 10,2° (0,176 pan)
40 2,55° (0,044 pan) 5.1° (0,088 pan)
60 1,7° (0,029 paxm) 3,4° (0,059 pan)
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BucHoBkn

st mockoi eKBiIMCTaHTHOT piBHOAMILTITYAHOT (pa3oBaHOi aHTeHHOT perriTku M XN=20 KiJbKiCTh O1YHHX
MIENTFOCTOK, SIKi 3HAXOAATHCA MK CyCimHIMH TonoBHUMH nemtocTkamu Oyae 14 (N-6); mms MxN=40 KidbKicTh
6ignrux memoctok Oyae 28 (N-12); a mpu M *xN=60 kinbkicts 6iuHuX memocTok Oye 42 (N-18).

JIna antennoi pewitkn (0 =A/2) npu 36inbleHH] KilTbKOCTI BHUIIPOMIHIOWOYHX eleMeHTiB (M*N)
BIHOIICHHS AaMIUIITYAH TOJOBHOI IEIOCTKH 1O aMIUTITyau OidHOi memocTKH Oyzae 3MeHmryBatucs. llpum
30UIBIICHHA] KIJIBKOCTI BHIIPOMIHIOIOYHX €JIeMEHTIB B 3 pa3u, SLR mpaBoOiYHOI METIOCTKH 3MEHIIYEThCA B 2,46
pasu, a JiBoGIUHOI memocTku 3MeHmmMThes B 1,02 pasu. Jlns antennoi pemitku (d =A/4) npu 36inbimeni
KUJIbKOCTI BHIIPOMIHIOIOUMX eNleMeHTIB (M *N) takox B 3 pa3u, SLR mpaBo6igHOI MeTroCTKH 3MEHIIYETHCS B 2,6
pasm, a JIiBOOIYHOT MEeTFOCTKH 3MEHITUTECS B 1,99 pasm.

Yum Oinblia BiICTAHP MK BHIPOMIHIOIOYHMH €JIEMEHTAMH 1 UMM OUTBIIE CICMCHTIB B aHTCHHIHN PeliTili,
TUM By’X4a IIMPHMHA TOJOBHOI MEMIOCTKM JiarpaMu HampasieHocTi antenn. Tak, mpu d =A/2, d=A/4 i
30ibIIeHHI BUNpOMiHIOWOYHX eneMeHTiB AP B 3 pasu (3 20 mo 60) mmpuHa ronoBHoi nemoctku JIH aHTeHHOT
PELIITKU CTa€ BYXKUOIO B 3 pasi.

AHTeHHa pelliTKa 3 KiIbKiCTIO BHIpOMiHIOOumX enemeHTiB MxN=60, d =A /2 6yme dopmysatu

HaWBY)K4Mil MPOMiHb FOJIOBHOT MENIOCTKH AiarpaMy HAaIpaBJICHOCTI aHTCHU 200‘5 =1,7° (0,029 pax).

3BY)KEHHSI IIMPHHU TOJIOBHOI MENIOCTKU JiiarpaMi HallpaBiIeHOCTi (ha30BaHOT aHTEHHOI PELIiTKH Hajae
3MOry 301UJBLIMTH PO3JUIbHY 3JaTHICTh BHSBJICHHsS MNOBITpsHOI wimi mno asumyrty PJIC, 30unbliye nanpHIiCTBh
BUSIBJICHHS I1UJTi, 30UIBIIY€EThCS JajbHICTh Nepenadi iHopMalii Ta 3HMKYEThCS CTaje CHOXKUBAHHS NpHiiMaueM
eJIEKTPUYHOI CHEePTii.
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