CneuunarnbHblé aHTEeHHbI

Ha npotsxxeHnn mHormnx net HanbonbLlen nonyndapHOCTbLIO cpean paumomo6MTenel71
NOoJ1Ib3YKTCA aAHTEHHbl TUMNA «BOJITHOBOW KaHamny», KOTOpble Takke W3BECTHbl Mnoj
Ha3BaHWEe «OUPEKTOPHbIE aHTEHHbI» W «aHTeHHbl Ypa-Aruy». OTU aHTEHHbI,
OTHOCAWMECA K Kraccy aHTeHH C OCeBbiIM WU3jiydeHnem, UMMEKT Haulydllee
OTHOLUEeHnEe ycuneHna K Mmacce n K ToMmy e o4eHb NpPoOCTbl MO KOHCTPYKUNN.

OnuncaHus Takmx aHTEHH LLINPOKO pacnpocCTpaHeHbl U, N0 MOEMY MHEHUKD, UMEKOTCA Y
Kaxgoro pa,cu/lomo6|/|Ten;|. I'IoaTomy B 9TOW CTaTbe § npueedy ornncaHna TOJIbKO
cneunanbHbIX aHTEHH, Hanbonee y,EI,O6HbIX anga ceasu ¢ NC3.

CnunpanbHasa aHTeHHa

CnupanbHas aHTeHHa obpa3oBaHa MPOBOAHMKOM, PACcnofioXeHHbIM B NPOCTPaHCTBe
no UMNUHOPUYECKOW BUHTOBOM JIMHUM C LIArOM S W YUCIIOM BUTKOB N. 3TN @HTEHHbI
ABNAIOTCA LUMPOKOMOSOCHBIMKW, UX YACTOTHbIM Auanas3oH (Ons UUIMHOPUYECKUX
cnvpanen) moxet pgocturatb 30% cpegHen 4YacTtoTbl. BxogHoe conpoTtuBneHue
crvparibHbIX aHTeHH BbICOKO (120 — 150 Om), 1 ana ux nutaHua criegyeTt NpUMeEHsTb
LUMPOKOMOSIOCHbIE CcOornacylowme ycTpoucTsa WM HecuMMeTpudHble duaepbl C
60nbLUNM BOMHOBbLIM CONPOTUBIIEHNEM.

CnupanbHble aHTEeHHbl MMEKT W3NyYeHue C Bpallatollencs nonspusauuen, 4To
OCOOEHHO BaXXHO MNPWU MCMONb30BAHUN TakOW aHTEHHbl Ana paguocsasn ¢ UCS.
Bpaluatowasncs nonspusaunsa 6onee BbipakeHa y MHOrOBUTKOBbLIX aHTEHH.

KOHCTPYKTMBHO cCnuparnbHble aHTEHHbl MOryT WMETb LMAMHOPUYECKYID UK
KOHUYECKY0 (DOpMY, UMETb PaBHbIN UMM M3MEHSIIOLLMIACA Liar Mexay BuMTKamu, a
Takke MOryT OblTb pasnuuyHbIMKM WM Opyrne napameTpbl. B pagnontoGutenbckon
npakTuke Hauborbllee MNPUMEHEHME MOMYYUU LMIMHOPUYECKUE chvparbHble
AHTEHHbI C MNOCTOSIHHbIM LLAroM.

CxemaTtunyeckoe n3obpaxeHne UUIMHOPUYECKON crnvpansHomn aHTEHHbI
npencrasneHo Ha puc. 3.
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Puc. 3. Cxema cnvparnbHOM aHTEHHbI

AHTEHHa NCNOJNb3yeTCA B peXnme n3nyvyeHna sosib OCu cnmpanum OT TOYKU NMNTaHUA K
CBO60ﬂ,HOMy KOHUY, 4YTO nMmeeT MeCTO MNpu 4Yncrie BUTKOB n>3, ANIMHE KaX4oro BUTKa



1,3>L/A>0,75 n yrne nogbema cnupann 12°<a<16°. lNpu 3TUX ycnoBusx BAOSMb
aHTEeHHbl yCTaHaBnMBaeTcs Geryuias BonHa.

Ansa nonyyeHnsa nanyyeHnsa B O4HOM HanpasreHun NPUMEHSIIOT OUCKOBbIV pedrnekTop
KBagpaTHOW UNu Kpyrron popmel, uMmeroLLmnn nonepeyHoe cederHne 2R = (0,6 — 1,0)A.
Pednektop MoXeT ObiTb CMAMOWHbIM, CeTYaTbiM WU caenaH u3 paguarnbHbIX
CTEPXHEN, unu B dopme «nayTuHbl». [pn 3TOM Hanbonblumn pasmep SYEnKn B
ceT4yaToM pedriekTope He JormkeH npesbiwatb 0,1A. [Npn yrne nogbema cnvpanu o =
14°, s/A=0,24 n n =6 aHTeHHa UMeeT oNTUMarbHble NapaMmeTpbl. PaccTosiHne Havyana
cnvpanu oT aKpaHa BblbupatoT paBHbiM 0,131,

,D,J'IFI npnemMa m3nyyeHuma c NMHENHON nonﬂpmsaumeﬁ MOXXHO MPUMEHATb AHTEHHY,
COCTOALLYH U3 ABYX 6nm3ko pacnosioXXeHHbIX cnmpane|7| C naparnneribHbIMU OCAMMU,
HaMOTaHHbIX B MNPOTUBOMOJIOXKHbIE CTOPOHbI. Ecnn atun crimpannm pacrnonoXntb B
FOpVI3OHTaJ'IbHOIZ NNOCKOCTN, TO BO3MOXEH npunem BOJIH C FOpI/I3OHTaJ'IbHOIZ
I'IOJ'IFIpI/ISGLI,MGVI, a npm BepTUKaribHOM pacrnofioxeHnn — C BepTMKaﬂbHOIZ
I'IOJ'IFIpI/ISGLI,MGVI. AHTEHHa 1”3 OBYyX napannesibHO PacCrofiOKEeHHbIX cnmpane|7| naet
BO3MOXHOCTb MNpn coeanHeHnn cnl/lpaneﬁ napannesibHo nosfy4yatb BXOAHOE

conpotmBneHne Rgx = (65—80) Om, ytO yOooGHO npu nNUTaHMM €€ OOblYHbIM
KoakcuanbHbIM kabenem 6e3 cornacyLwmx yCTponcTB. Ecnu oanHoyHasa cnuparnbHas
aHTeHHa wucnonb3yeTcsa Ana npuema PaguoOBOMH C TOPU3OHTaNbHOW UMK
BepTMKanbHOW nonspusauuen, 1o nNpu pacyeTe K.H.A. crnegyet U3 MoryvyeHHoro
3Ha4yeHusa K.H.4. Bbl4ecTb 3 ab.

CnupanbHas aHTeHHa MMEeET MeHbLUME pa3Mepbl, YeM aHTEHHA «BOSTHOBOM KaHamny», 1
cnocobHa paboTaTb B 3HaUMTENBHO DONbLUEN NOMOCE YacToT.

PacyeT napameTpoB cnupanbHOW aHTEHHbl MOXHO MPOBOAUTL MO CreayrLwum
aMnupuyecknm popmynam:

BxogHoe conpoTmBneHne cnupanbHOW aHTeHHbI, OM:
R.. = 140L/%;

K.H.O. aHTEHHbI:

G ~ 15(L/A)?2xnxs/L;

LLinpnHa anarpammbl HanpaBneHHOCTN HA YPOBHE NOSIOBMHHOW MOLLHOCTYU (Ha ypOBHE
3 ob), rpaa.:

A®ys~ 52/(L/IVN)x nxs/\;

3gecb S/A — war cnupanu, oTHeCeHHON K anvHe BonHbl, L/A — oTHocuTenbHas
ANVHa 0OHOro BUTKA; N — KONMYECTBO BUTKOB CNnparw.

[nvHa cnupany cBsi3aHa C ee Larom v YUCIIOM BUTKOB:
nxS/A = I/\.

I/\. — oTHOCUTENBHAs ANMHa cnnpanu.

Mpn HeobXxoOMMOCTM MOXHO OMpedenvTb PacriofioXeHUe «Hynei» auarpammbl
HanpaBreHHOCTU Mo hopMyre:

A@o - 2,2A®0,5.

B nutepatype [2] npuBeneHbl crneayowmne BenmYmHbl KOIMPUUNEHTOB YCUNEHUS
UUITMHAPUYECKUX CMpParbHbIX @HTEHH B 3aBUCMMOCTU OT YMcia BUTKOB:



3Butka—10,1a06; 4BuTk@—11,3; 5-12,3; 6-13,1; 7—-13,8; 8—14,4; 9-14,9; 10—
15,30B.

MpuMepbl cnnpanbHbIX aHTEHH.

1. CnupanbHas aHTeHHa ans gnanasoHa A = 70cm nmeet war s = 15,4cm, yncno
BUTKOB N = 7 u OnuHy Butka L = 54,5cm (anametp cnupanu D = 16,7cm). Takum
obpasom, oTHoweHune L/A = 0,78, s/h = 0,22. Mo Homorpamme I/A = 1,54 (T1.e. | = 108
cM). Ry,=109 Om, G=11,4 b, A®ys=53,8" (MOXHO BbIYMCNUTL PACMNOSIOXKEHNE HYNEN
A®y= 120°), R,= 109 Om.

2. OgHa 13 onucbiBaembIX B NMOOBUTENBCKOM NuTepaType cnuparnbHas aHTeHHa AN
AnanasoHa A = 200cm umeeT war s = 50cM, Yncno BUTKOB N = 3 N ANKMHY BUTKa L =
204cm (gmnameTp cnvpanu D = 65¢cMm) , paccTosHWe OT Havarna BuUTKa 4o pedektopa
paBHO 41cMm. [AnckoBbIN pedneKkTop BbIMNOSIHEH U3 METanIMyeckoro nucrta u uveet
anameTp 120cm. AHTEHHa BbINOSIHEHA U3 MeTanIM4yeckon Tpyokm gnameTpom 6MmMm.

CnupanbHaga aHTeHHa anga 1296 My

B [1] v [2] onucaHa cnupanbHaa aHTeHHa Ha 1295 My, npeonoxeHHas U18AAD u
U18ABW. OHa wumeeT yeTblpe cnvpanu, YCTaHOBMIEHHblE Ha  obuwem
wute-pedpnekrope. lNonapusauna nons kpyroBas. Takas aHTeHHa [OCTaTO4YHO
LLIMPOKOMOSOCHasa U MOXET NpUMEHATbLCA B ananasoHe 1215—1300 Ml Tu,.

nOCKOJ'Ibe onncaHne aHTeHHbl npmMBOoAMITIOCb BO MHOIMMX WUCTOYHUKaX, B AaHHON
CTaTb€ OrpaHn4yyCb TOJIbKO nepevyncrneHnem HEKOTOPbIX OCHOBHbIX pa3MepoB
AHTEHHDbI.

[dnameTp BUTKOB crnivpanu BbiOpaH (C y4eTom koadpduumeHta ykopoyeHus) 0,31 A.
Yron nogbema cnvpanu 14°, 4yTo COOTBETCTBYET PacCTOSAHUIO Mexay BuTkamu 0,24 ;
npy 3TOM aHTEHHa MMEET ONTUMarbHble ANEKTPUYECKME NapameTpbl.

Kaxxgaa v3 cnupanen coCTOMT M3 CEMW BUTKOB, BbINOSIHEHA M3 nocepebpeHHoro
MegHoro nposoga anameTtpom 3,5 mMm. dunameTp HamoTkm 71,3 MM, HaMOTKa BCeX
YyeTblpex cnupanemn B ogHy CTopoHy. LWnT-pednektop nmeet pasmepbl 600 x 600MM n
N3roTOBMNEH U3 TBEPLOro AoparitoMUHUA TOMLWNHON 2 MM.

Cnep,yeT OTMETUTb, YTO aHTEeHHa OCTpOHarpaBlieHHasA B ob6enx NIocKoCTaAX n Tpe6yeT
npn ycTtaHOBIIEHNN CBA3UN C nC3 BpalleHNA KaK B FOpVI3OHTaJ'IbHOI7I, Tak N B
BepTMKaﬂbHOIZ NIOCKOCTAX.

3epKanbHo-napabonuyeckasa aHTEeHHa

3epkanbHo-napabonuyeckass aHTeHHa COCTOUT U3 OTpaKatoLlero MeTannmyeckoro
3epkana B ¢opme napabonovga BpalleHUs U MU3nyvaTens, NnoMeLleHHOro B ero
dokyce. AHTEHHblI 3TOro0 TuUNa OTHOCATCA K Knaccy CuHdasHbIX; B N0OON Touke
BOOOpaXkaemMoW MMOCKOCTU pacKkpblBa 3epkana afekKTpoMarHMTHoe none cuHgasHo.
CwuHpasHOCTb nonga onpegensieTca CBOMCTBaMu napaboribl: CyMMa pacCTOSIHUA OT
dokyca go nobon Toukn napabonbl 1 OT 3TON TOYKM 4O NIIOCKOCTU pacKpbiBa Bcerga
nocrosiHHa. [locTynalowmn Ha 3epkarno aHTeHHbl TMYyYOK 3IIeKTPOMAarHUTHbIX
konebaHUM 3a CcYeT OTpaXeHWs OT MNOBEPXHOCTU 3epkana, uMmerolero dgopmy
napabonounga BpalleHUs, KOHLUEHTpUpyeTcs B Todke ¢pokyca. CxemaTnyeckn aT1oT
npouecc n3obpaxeH Ha puc. 4.
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Puc. 4. Cxema KOHLEHTpaLmMmn curHana B ookyce 3epkana

Cxema 3epkanbHO — napabonmMyeckon aHTeHHbI M3006paxkeHa Ha puc. 5.
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Puc. 5. Cxema napabonnyeckor aHTEHHbI

Utobbl nocTtpouTb napabonuyeckoe 3epkarno, HeobxoauMO WM3roToBUTb LLABGMOH
COOTBETCTBYHOLLMX pa3MepoB, CBSA3aHHbIX ypaBHEeHMeM napaborsibl

y ?=4FXx

(B NpsAMOYronbHbIX KOOpANHATaXx)



nnn
p = 2F/(1+cos)

(B nonsapHbIX koopamHaTtax), rae F — dokycHoe paccrosHue.
nybuHa sepkana H (pacctosHve oT ero BepluMHbI [0 MNMOCKOCTM packpbiBa),

avameTtp 3epkana D u ero dokycHoe paccrosHue F cBasaHbl crnegytoleit
3aBVCMMOCTbIO:

H=D?/16F.

Mpu KOHCTPYMpPOBaHWM 3epKanbHO-Napabonnyecknx aHTEHH BaXKHOE 3Ha4YeHne nmeeT
elle oauH napameTp — yrrnosas aneptypa ® — yron, nog KOTopbiM BUAEH PacKpbIB
3epkana wu3 ero cokyca. 3HaHMe I3TOro yrna Heobxoaumo Ans NPaBWUIbHOrO
pacrnonoxeHus obrnyyatens u Bblbopa ero Auvarpammbl HanpasBrneHHocTu. Ecnn
rMaBHbIA NEenecTok AuvarpamMbl HanpaBrneHHOCTU obnyvaTtens MeHblle YrroBoWn
aneptypbl @, TO NOBEPXHOCTb 3epkana obry4yaeTcd He MNOMHOCTbIo, Man
KO3(PPULMNEHT NCMOMb30BaAHNSA MOBEPXHOCTU (K.U.M.) Q U NpU OAMHAKOBbLIX YCIOBUAX
aHTeHHa umeeT MeHbwnn K.H.A. (G). Ecnv wupuHa rmaBHoro nenectka gnarpamMmmsl
HanpaBneHHoCcTN obnyyatens 6onblue @, TO YacTb IHEPrMM NPOXoAa MUMO 3epKana u
K.N.4. aHTeHHbl nagaet. Kpome TOro, y aHTeHHbl NOSBMSOTCA CUrbHble BOKOBblE
nenectkn. OBbIYHO CTpeMATCA AenaTb ob6nyvaTenb TakMM, YToObl Ha Kpasi packpbiBa
(Ha kpas 3epkana) nonagano 0,1 MOLWHOCTU, nayLLlen B rNaBHOM HanpaBrieHUN.
YrnoBas aneptypa ® cBa3aHa C (POKYCHbIM paccTOsiHUEM U ANaMeTpPOM 3epKana Ha
OCHOBaHWW NpeabiayLen opMyrbl criegyowmm obpasom:

tg (®, /2)= (D/2F)/(1—D%16F2).

Mpumep 1. Napabonunyeckoe 3epkano 4OMKHO UMeTb AnameTp packpbiBa D = 110 cm
n dokycHoe pacctoaHne F = 40 cm. nybuHa napabonovaa H = 19 cm. MNpu atom
yrrnosas aneptypa ® = 138°.

Mpwn nocTtpoeHun wabnoHa napabonovpa crnedyeT 3agjaBaTb 3HAYEHUss X U
onpefensAtb no ¢opMyrie COOTBETCTBYKOLUME WM 3HayeHus Y, a 3atem Mo
MOMyYeHHbIM ToYkam CTpouTb napabony. Ecnu  uvcnonb3yroTcs  nonsipHble

KoopAauHaTthbl, TO MO 3Ha4YEHUAM YyIrna ¢ HaxogdaT COOTBETCTBYHOLWME UM 3HAYEeHUA p.

Ecnu napaGonowvs BbINOSIHEH HA NPOBOSIOYHOM KapKace, TO MO 3HAYeHUsM X u' Y

onpeaensioT pa3mepbl M popMy paauanbHbIX napabon M KpyrosbiX MOSICOB (T.e.,
kpome X vy, 3agatoT Takke D). Kapkac o6TsrveaoT xopoLuo nponasiHHoM ceTkomn 13
MeZHOI NMPOBOJIOKM.

KoapcbuumeHT HanpasneHHoro pgevicteus G 3epkanbHO-Nnapabonmyeckmx aHTeHH
NPAMO MPOMOPLMOHaneH Mrowaan packpbiBa S, KoapdUUMEHTY WUCMONb30BaHUNA
nosepxHocT Q 1 obpaTHO nponopuroHaneH KBagparty ASMHbI BOMHbI A. Yem yxe
AvarpaMMa HarnpaBsfeHHOCTU obnyyaTtensi, NoMelLleHHOro B ¢okyce 3epkana, TeM

6onbuiee sHadeHne G y sepkanbHO-napabonMYeckon aHTeHHbI. MNpu 9TOM ypoBeHb
GOKOBbIX NENECTKOB YMEHbLLIAETCS.

Tak, HanpumMep, ecnu B kKayecTBe 06ny4aTenst UCNob30BaH MosyBOSHOBOW BUGpaTop
C pecnekTopoMm, TO K. H. A. G ByaeT MeHbLUe, a ypoBeHb BOKOBLIX 1ENECTBOB BbiLLE,
4YeMm Mnpu UCNosnb3oBann B Ka4ecTBe obnyyvaTtens bonee HanpaBfeHHbIX aHTEHH (Tuna
«BOMHOBOW KaHany», cnupanbHbIX 1 Ap.).

[nsa onpegeneHus K. H. A. 3epkarnbHO-Napabonmyeckon aHTEHHbI CIyXUT dopMyna:

G = 47Q(S/1?).



MpW 3TOM AMS @HTEHHbI C KPYMbIM PacKPbIBOM
S = nD%4.

OTM opMyrbl  Aal0T BO3MOXHOCTb MO 3afdaHHbIM 3HadeHusm D (unu S) n A

onpegenAaTtb K.H.A. G ans pPa3fmin4vHbIX 3HAYeHNN K.U.M. Q (T.e. Ona pa3finyHbIX
pacnpep,eneHMﬁ BbICOKO4YACTOTHbLIX TOKOB B paCKprBe), YTO, KaK YyXe roBopusiocCsb,
3aBUCUT OT TUNa 06nyanenﬂ.

Mpaktuyeckn TpyaHo nonyunte Q > (0,6—0,7). Onsa obnyyatens B dopme
MonyBOSIHOBOroO BUGpaTopa ¢ pednekTopoM makcumarnsHoe sHadeHne Q ~ 0,56.

Mpumep 2. [ina aHTeHHbl D = 110cm Ha BosiHe A = 24cM Npun pacdeTax no hopmynam
nmeem k.H.o. G = 20,5 gb. MNpn atom cornacHo oTHoweHuno D/A = 4,6 wnpuHa
AnarpaMmmbl HarnpaBneHHOCTU Ha ypoBHe 3 b Af, s~ 20"

MapabonounnuHapuyeckas aHTeHHa

Mpegnarato Bam [[nsi PacCMOTPEHUA M UCNOMb30BaHMSA pas3paboTaHHy MHOM
KOHCTpYKUMto napabonoumnuugpudeckon 3epkanbHon YKB aHTeHHbl. [puHumn
paboTbl 9TOM aHTEHHbl aHanorMyeH NPUHUUMNY OMUWCAHHOW Bbille 3epKanbHO —
napabonn4yeckon aHTeHHbl. AHTEHHa COCTOUT M3 OTpaXKalLllero 3epKanbHOro
pednektopa u KonnNMHeapHoro obny4yaTtensi, pasmeLleHHOro Ha nNuHUKM dokyca.
PasHnua wmexagy 3epkanbHO — napabonuyeckor u napabonoumnuHapuyeckomn
aHTEeHHaMW 3aKflyaeTCcss B KOHCTPYKUMM OTpaxawLlwero 3epkana — pedyiekropa.
Takoe cnoxHoe HasBaHue — «napabonounnMHapuyeckas» MnpPUMEHEHO NOTOMY, YTO
3epkano pednekTopa BbINOSIHEHO B BUAE YacTW LUMNUHAPA, Y KOTOPOro nonepevyHoe
ceyeHne umeet opmy napabonbl, a He POPMY YaACTU OKPYXXHOCTWU (Oyru), Kak y
06bIYHOro uunuMHAapa. Takas KOHCTPYKUMS pedniekTtopa No3BONsAeT Npu OYeHb Y3KOW
AnarpaMmme HanpasSieHHOCTU B BEPTUKaNbHOM MIOCKOCTU MMETb JOBOSIbHO LUMPOKYHO
anarpamMmmy HanpasfieHHOCTU B TOpu3oHTanbHoOM nnockoctu. lMogobHasa dopma
nepegHero nenecrtka guarpammbl HanpaBfEHHOCTU aHTEHHbl OYeHb yaobHa ans
paguoCcTaHUMi, He UMEKLLMX YCTPOMCTB TOYHOW OpueHTaumMm aHTeHHbl Ha NC3.

Ewe ogHO OOCTOMHCTBO 3TOW KOHCTPYKLUKN 3aKITHOYEHO B BO3MOXHOCTU peanv3oBaTb
paboTy aHTEHHbl HA HECKONIbKMX YacTOTax 3a CYeT OOQHOBPEMEHHOrO NPUMEHEHUs
HecKonbkmx obnyyatenen. Apyrnx nogobHbIX KOHCTPYKLMIA MHOK HUTAE B NnTepaTtype
He BCTpeyariocb, MO3TOMY AaHHYH KOHCTPYKUMIO AONS YNPOLLEHUS MOXHO Ha3BaTb
«aHTeHHa RA3XB».

Cxema aHTeHHbI NpuBedeHa Ha puc. 6.
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Puc. 6. Cxema aHTeHHbl RA3XB

KOHCTPYKTMBHO aHTEHHAa BbINOSIHEHA B BMAE OEPEBSHHOrO (MNKU NIacTMaccoBOro)
Kapkaca, cocTosiero M3 pamkm A, OByX cToek B wm nnactmHbl ona kpenneHus
obnyyatenen C. K pamke A kpensatca cneumanbHble ckobbl E. 3TK ckobbl BbINOMHEHDI
N3 CTanbHOW NPOBOSIOKM, M3OMHYTOM TOYHO MO paccynTaHHou dopme napabonsbl,
KonuyectBo ckob6 MoxeT ObiTb noboe, HO He MeHee Tpex. KoHubl Ckob MMmerT
Hape3aHHYo pe3bby, KoTopas CNyXuT Ans kpenneHnsa ckob E k pame A. B pamke A ans
KpenneHus ckob E cBepnaTca cneumanbHble 0TBEPCTUS. BapmaHT KpenneHnsa nokasaH
BHM3Y, B LeHTpe. [Ing KpenneHnsa Kaxgoro KoHua ckobbl MCNOMb3YTCA MO ABE ranku
(netanb 1) 1 aBe wanbsl (aetanb 2). AnameTp NPOBOMOKU ANS U3rOTOBMEHUS CKOB
cneayet BbIbMpaTb B 3aBUCMMOCTU OT rabapuTHbIX pa3MepoB aHTEHHbI, HO HE MeHee
4mm. [Mpn nNpUMEHEHUM MpPOBOSIOKA Manoro AnamMeTpa crnegyet  YBENUunUTb
KONMYeCTBO 3a4eNCTBOBAHHbIX CKOD.

K ckobam E n pamke A kpenutcsa 3epkano pedriektopa D. KpenneHue pednektopa kK
ckobam MoxeT ObiTb BbINOSHEHO OObIYHBIMM CkOBOYkamMu Kn3 6onee TOHKOW
NPOBOMOKN, a K pamke A — wypynamu. Pednekrop OomkeH n3rotaBnuBaTbCA U3
MeTannmMyeckoro nucra (Nyywun BapuaHT —  antOMUHUEBBLIA  JIUCT) UK
NnaacTMaccoBOro SIMCTa, oTpaXKatoLlasi NOBEPXHOCTb KOTOPOro A0SMKHA ObITb OKNneeHa
antoMnHueBon donbron. B camom kpanHem cnyvae A5 BPEMEHHOro BapuaHTta
MOXHO NPUMEHNTb KapTOH. [1pn 3TOM OTpaxatoLLiasd NOBEPXHOCTb NUCTa JOMMKHa ObITb
oKrfieeHa antoMUHMEBON ¢POSbron, a NPOTMBOMOMOXHAA CTOPOHA KapTOHHOro nucta
ANs 3aWmMThl OT BfiarM 4osmkHa ObITb oKrieeHa nonmnaTUNeHOBOW NITEHKON.

MHot0 cneyunarnbHO He NPUBOAATCA KakMe-To reoMeTpuyecKkne pasmepbl KOHCTPYKLMK.
[eno B TOM, 4TO BCe pa3mepbl 3aBUCAT OT Bblbopa nsrotosutenem pasmepos Fu D, a
BCe OCTaNnbHble pa3Mepbl MonyvawTcAa B pesynbTaTe pacdeta. [ns ogHoro w3
BapuaHTOB MOXHO B3Tb 3TU pa3Mepbl U3 KOHCTPYKLMM OMUCAHHOM BbILLIE 3epKalibHO —
napabonuyeckon aHTeHHbl (F = 400mm, D = 1100Mm).



"Opu3oHTanbHbIN pasmep | 3aBUCUT OT pa3mMepa BbibpaHHoro obnydarens. Ecnu B
ONUCaHHOW BblLLIE 3epKaNibHO — Napabosinyeckon aHTEHHE BCSl SHEPTUSt MPUHNUMAaEMBbIX
CUrHaNoOB KOHLEHTPUPYeTCHa B OOHOM Toyke dhokyca, TO B [aAHHOW KOHCTPYKLMU
aHTEHHbI BCS AHEPIUst KOHLEHTPUpPYETCS B JIUHUU ¢hokyca. [oaToMy cambiM YA0OOHbLIM
ANs  NpUMEHeHus1 MoXeT ObiTb 00nyyaTenb, COCTaBfEHHbIA W3 HECKOSbKUX
KONMHeapHbIX gunonen, T.e. AOWMNOMEW, PacrofiOKEHHbIX Ha OOHOW JIMHUK U
COEQWHEHHbIX OpPYr C APYroM 4epes3 cornacywouwme yctpouctea. Cxema camoro
NpOCTOro U3 Takmx obnyyarenen npusegeHa Ha puc. 7.
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Puc. 7. Cxema npocToro o6nyanenﬂ M3 OABYX KOJJIMHEapPHbIX aunonen

MogobHble  KOHCTPYKUMM 4acTo  MCMONb3ylTCca paguoniobutenamv B Buae
BepTUKarnbHbIX aHTEHH C KPYroBOM JMarpaMMOn HanpasBneHHOCTU Ha ananasoHe 144
Mly. Takas aHTeHHa O4YeHb XOPOLUO corfiacyeTca C kabenem u UCKNIYUTESTbHO
yaobHa ans npoBefeHus MeCTHbIX pagnocBsasen. AHTEHHA MOXeT BbITb N3roToBreHa
n3 mMegHoro npoeoga anameTpom 2 ... 3MM. KoakcmnanbHbln kKabenb noakntovaeTcs
HenocpeacTBeHHO K TodkaM X 1 X1, npu 3ToM K Todke X noacoeguHaeTcs onsietka
kabens, a k Touke X1 — yeHTpanbHas xuna. [pu xxenaHmm MoXHO BbiNonHUTL 6onee
TOYHYIO HACTPOWKY aHTEHHbI NyTeM nepeMeLLeHns To4eK NoAKIMYeHna kabensa BHU3
nunu Beepx (No cxeme) rnpu o4HOBPEMEHHOM KOHTPOSe u3nyyaemMon MOLLHOCTU Unn
KoadppuumeHta crosyen BOMHbL. [OUNonNu aHTeHHbl CaMOro HU3KOYacCTOTHOrO
AnanasoHa [OIKHbl pacnoriaraTbCAa OTHOCUTENbHO pednekTopa Takum obpasom,
4TOObI Mexay HOKOBOM KPOMKOW peddriekTopa 1 NPOEKUNSIMN Ha peneKkTop KOHLEBbLIX
TOYEeK [urnoren ocTaBanocb MPOCTpPaHCTBO He MeHee A/10. CnepoBaTtenbHo,
rOpU30oHTanbHbIN rabapuTHbln pa3mep | AomkeH ObiTb paBeH cymme ANvH Aunonen
nntoc 21/10.

Ecnn aToT pasmep okaxeTcs CrvwKom 60onblinM, TO MOXHO B3ATb APYryto
KOHCTPYKLMIO obriydatens, y KOTOpOW KaXabli Aunonb umeeTt anuny (A/2)*K, Ho npwu
3TOM OMNOSKN CBA3aHbl OHN MeXay cOO0M YeTBEPTLBOMHOBbLIMU TPaHCOpPMaTOpaMMm.
Takasa cxema KOMMOHOBKWU KONIMHEaPHOW aHTEHHbI SBIISETCHA KIacCU4eCKown.

Ha puc. 8 npeacraBneHa cxema KriacCUYeCcKoro BapuvaHTa KOJIMHeapHOW aHTEHHHbI,
KOTOPY MOXXHO MPUMEHUTL B KadecTBe obrniyvatensa aHteHHbl RA3XB Ha nobbix YKB
AnanasoHax.
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Puc. 8. AHTEeHHa 13 KonnMHeapHbIX AMMonen

Kpome aTux AByX BapnaHTOB, UMEITCSH ApYrne BapnaHTbl KOHCTPYKLUMIA KOSIMHEaPHbIX
AHTEHH, COCTOALIMX W3 NpakTU4eckn nboro 4umucna nofyBOSHOBLIX AUMNONEN,
CBSI3aHHbIX Mexay cobon MnocpeacTBOM YEeTBEPTbBOSHOBBLIX KOPOTKO3AMKHYTbIX
LWwnendos.

Tak 4To BbIOOP KOHCTPYKUMM OBnyvaTenss o6LUMPHbLIN, Takke BO3MOXHbl CaMble
pasnMyHble BapnaHTbl COBMELLIEHNI N pa3mMeLLeHnii. oaToMy 1 rabapuTHbIA pasmep
MO ropM3oHTanNn MOXeT MMeTb Ntoboe yaobHoe Ansa Bac 3HayeHue.

Ona pasmelwieHna obnyyatena B KOHCTpykKumm aHTeHHbl RA3XB cneumanbHoO
npegHasHayeHa nnaHka C, pacnonoXxeHHas TOYHO B NIMHUKN ¢poKyca. MI3roTOBNEHHbIN
U3 MeagHoro npoeoga obnyyatenb Kpenutcs K nnaHke C B HECKONbKMX MecTax
KanpoHOBLIMW HUTKaMM UNK n3oneHTon. Ha nnaHke C MOXHO pacnonoXuTb cpasy
Heckonbko obny4darenen ons paboTbl B pa3nuyHblX gMana3oHax. Hanpumep, ceepxy
nnaHkn C pacnonaraetcs obnyvarens gnanasoHa 435 Mly, a cHu3dy — obnyvatenu
ananasona 1296 My n gnanasona 2400 MIu.

Mpun pacyeTax 4nvH gunonen obnyyaTtens cnegyeT yuuTbiBaTh BENTMYUHY YKOPOYEHNS
ANVHbL - gunons B 3aBMCUMMOCTM  OT AMamMeTpa npoBOAHMKA, W3  KOTOPOro
npegnonaraeTca wusrotaBnueaTb 3TOT Aunonb. Ha YKB guanasoHax npuHATO
NPOBOAUTbL pacyeT ANUHbI AMMOMSA C y4eTOM KoadhduumeHTa ykopodeHns K, KoTopbin
HaxoauTca B onpep,eneHHoﬂ 3aBMCUMOCTU OT OTHoLleHusa A/d. B Tabn. 1 npuBeaeHbl BeJIMYUHbI
KoadpdmumeHTa ykopodeHna K Ons  HEKOTOpbIX BenWYMH  OTHOWweHun A/d.
MpomexyTouHble 3HavYeHna K MOXHO HasHauuTb MPUMEPHO, UCXOAA OT pas3MepoB
ABYX BrivxanLmx 3Ha4YeHun.

Tabnuua1. KoaghgbuyueHms! ykopodeHusi durnornsi

M| 30 40 50 60 80 100 200 | 300 |400 |900 |2000 | 5000

08 |087 (088 (089 (09 |097 |093 (094 |09 |09 |097 |0,98

Mpn M3roTOBNEHUN Kapkaca aHTeHHbl criegyeT obpaTuTb BHMMaHWE Ha co3fdaHue
AOCTaTOYHOM XeCTKocTu cToek B. [na 3toro MOXHO ©OyaeTr yCTaHOBUTL
AONONHUTENbHbIE YKOCUHbI, NOKa3aHHblE HA CXeMe aHTEHHbI LUTPUXOBBIMWU JIMHUSMM.
Ha ctorkax B MoxHO OyaeT Takke pasaMecTuTb KOPOOKM C aHTEHHBIMU YCUNUTENSMMN.
KoahdmumneHT HanpaBrieHHOro 4eNCTBUA aHTEHHbI paccuYnTbiBaeTcsa No hopmyne:

G =4xrS/)2,



roe S — nnowaap packpbiea aHTeHHbl, S = dl; A — anvHa BonHbl. Mpu pacyeTax
[ANMHA BOMHbI U TEOMETPUYECKME pa3mepbl OOMKHbI ObiTb B OOHUX eauHuLax
namepeHuns. O6bIYHO MCMONb3YOTCA CAaHTUMETPbI.

MpoBegeM nMpuKUMOOYHbIE pacyeTbl BENWYMH K.H.O. aHTeHHbl ANA  pasnuyHbIX
AnanasoHoB — guanasoHa 435 MIy (gnvHa BOnHbl — 69cm), ananasoHa 1296 My
(anvHa BOnNHbI — 24cM) n gmanasoHa 2400 MIuy (gnuvHa BonHbl 12cm). Pacuet
NpoBOANM OS5 BENMYUHBI Nnowaam packpbia S = dl = 110*140 = 15400cm? , 4nS =
193424cm? . [laHHble pacyeTa npyBeaeHbl B Tab. 2.

Tabnuua 2. Pe3ynbmamsi pacdema 05151 d = 110cm

A, CM A2, cm? G G, nb
690 4761 40,6 16
24 576 335,8 22
12 144 1343,2 30

YBenuumeas pasMmep packpbiBa aHTeHHbI d 40 Benu4ynHbl 150CM, MOXHO 3HAYNTENBHO
yBennuuTb K.H.O. PesdynbTaTbl pacyeTa K.H.A4. aHTeHHbl RA3XB npu BenuunHe d =
150cm npueeneHbl B Tab. 3. TMnowaab S = dl = 150140 = 21000cm? , 4xS =
263760cm? .

Tabnuuya 3. Pe3ynbmamsbi pacdema 0551 d = 150cm

A, CM A2, cMm? G G, nb
690 4761 55,4 19
24 576 457,9 25
12 144 1831,6 32

BbInoOnNHEHHbIN pacyeT nokasbiBaeT, YTO Aaxe Hebonblloe yBenuyeHue packpbiBa
aHTEeHHbl 3HaYUTESNIbHO YBeNuYMBaeT HanpaBfieHHble CBOWCTBA, a 3HayuT U
KO3(PPULMNEHT YCUINEHUS aHTEHHDI.

OrpomMHOe nNpenMyLLLECTBO 3TON aHTEHHbI NO CPaBHEHMIO C aHTEHHBIMW peLLeTKamMu B
TOM, 4TO aHTeHHy RA3XB He HyXHO HacTpauBaTtb. Te, KTO NblTancs nonyyYnTb
XopoLune pesynbTaTbl NP HACTPOUKE ANNHHBIX OUPEKTOPHbLIX aHTEHH UMW aHTEHHbIX
peLLETOK, OLIEHAT Takoe NpenuMyLLeCTBO.

MpUKMOOYHBIMM  pacyeTamuM MOMYYEHO, YTO Yron Auarpammbl HanpaBfliEHHOCTU
aHTEeHHbI B BepTUKanbHon nnockoctn Ha 435 MI'y 6yget nopsigka 18 rpagycos, a yron
B rOPV3OHTaNbHOW MMOCKOCTU — nopsiaka 45 rpagycoB. OTO rOBOPUT O TOM, YTO
aHTEHHY MOXHO WUCMOMb30BaTb KaK CTaUMOHapPHYK ANS NpoBeAEeHUs CBA3EN yepes
NC3 Ha MHOrnx 13 yaaneHHblx opbut. Ha 6onee BbICOKOYACTOTHLIX AMana3oHax yron
B BEPTUKAIIbHOM NSIOCKOCTM ByaeT 3HAYUTENbHO MEHbLUE, a Yron B rOpU30HTasIbHON
NSIOCKOCTU TOXE YMEHBLUNTCS, HO HA MEHbBLLYIO BEMNYNHY.



HepgoctaTok aHTEHHbI 3aKnyaeTcsl B €€ 3HaYnTeNbHOM NapycHOCTHN. Ho ecnu y4yecCTb
BO3MOXXHOCTW AOOBOJIbHO MPOCTbiIMKX cpeactBamMn OOCTUTHYTb OrFPOMHbIX BeJIMYUH
KoadhdbuumeHTa ycuneHud, KotTopble HEe MOryT ObITb OOCTUTHYTbl MHOTMMW U3 0ObIYHbIX
cpencTs, TO CTOUT 3aAyMaTbCA 06 N3roToBNEHMN 3TON aHTEHHbI.

Ecnn npn n3rotoBneHMM aHTeHHbl TOMHO COONIOAEHbI BCE pacyeTHble OaHHble, TO
HWKaKoN JanbHEeNLWen HacTporku He TpebyeTcs.

AHTEHHa He npolna A0CTaTOYHbIX MCMbITAHUIN, NO3TOMY aBTopy OyayT WHTEPECHbI
nobble AaHHble 00 UCMONIb30BaHMN aHTEHHbI.

N3rotToBneHne aHTeHHbI crieayeT HavyaTb C NOCTPOEHUSI NMHMM Napabonbl, No dopme
KOTOPOW 3aTeM Hy>XHO ByaeT narmbatb NpoBofoYHble ckobbl E. 3Ta paboTta fomkHa
OblTb BbINOMIHEHA C BO3MOXHO ©OOMbLION TOYHOCTbID. Ha nucrte MunnmmeTpoBKu
(bymarn ¢ munnumeTpoBon pasmeTkon) pasamepom 2000 x 500mm cnefyeT cHavana
Ha4yepTUTb oceBble NMMHUKM X K Y. OCb X OOIMKHA NPOXOAUTb NocepeavHe ANMHOWN
CTOPOHbI NIUCTa MUNMMETPOBKM (NMOMNEPEK NMCTa), a OCb y AOSMKHA pacnonaraTbCa y
NeBON KPOMKM nncTa. [1na npyumepa CMOTpUTE CXEMY Ha puc. 5.

Pelwaem 3agavy noctpoeHus napabonbl, metowen pacctosiime gokyca f = 550mm n
pa3mep packpbliBa oTpaxatowero 3epkana d = 1500mm. [lepeceyeHne oceBbIX NUHUI
X Ny JaeT TOYKy Havana orcyeta — Toyky O (Honb). 3aTeM Ha ocu X OT Toudkn 0
oTKNagbiBaeM nepBoe 3HaveHne x = 2mM. [Nogctaensiem 3Ty BeNnUuHy B opmyny y?
= 4fx u BbluMCNsAeM cHavana y? = 4 * 550 * 2 = 4400, 3atem u3Bnekaem u3
MONYyYEHHOro 3HaYeHUsa KBaapaTHbIA KOPEHb, TEM CaMblM BbIMUCIISIEM 3HAYEHUE Y.
[Mony4yeHHOe 3HayYeHWe y OTKNaabiBaeM BAOSb OCK y CHayarna B 30HE NONOXUTENbHbIX
BENNYMH (BbiLle OCK X), 3aTeM B 30HE oTpuLaTEeNbHbIX BEMUYUH (HXKe ocu X). Takum
obpa3om Mbl UMEEM Yxe TpU TOYKM Heobxogummon napabonbl. 3aTeM Ha3HayYaem
BENMUMHY X = 5MM 1 no copmynam onpegensieMm COOTBETCTBYOLLEE 3HAYEeHue
BenunuuHbl y. CTaBum Ha Bymare elle ABe TOYKWU, OTHOCALWMECS K Hawen napabone.
To4yHo TakmuMm xxe obpasom onpeaensieM BeNNYnHbI Y, COOTBETCTBYIOLLME 3HAYEHUAM X
= 10, 20, 30, 50, 100, 200 n 300mm. OTkNagbiBaeM NOSTyYEHHbIE BENUYUHBI MO 06e
CTOPOHbI OCU X U NOfy4YaeM NofHbIA Npodunb Heobxoanmon napabonsl.

Bce pacyeTHble BENNYMHbI 4115 9TOro npumepa npveeneHsl B Tabn. 4.

Tabnuya 4. PacyemHbie senu4uHbl napaboribi

X 2 5 10 20 30 50 100 200 300
Y? 4400 | 11000 | 22000 | 44000 | 66000 | 110000 220000 440000 | 660000
Y 66 105 148 210 257 332 469 663 812

Ecnu Tenepb coegmMHUTL BCE NOMYyYEHHbIE TOYKW, TO MOMYYMM KPUBYIO JIMHUIO, KOTOpas
Ha3sblBaeTcsa napadonon n opme KOTOPOW AOMKHBI TOYHO COOTBETCTBOBATL (POPMBbI
narmba Bcex ckob E. PackpbiB pednektopa OOMmKeH orpaHuMyYnmBaTbCA pasMepom
750MM BblWwe ocn X u pasmepom —750MM, T.e. HMWXe ocu X. B utore BenunumHa
packpbiBa pedriektopa dyaet cootBeTcTBEHHO d = 1500MM.

Cnepyowmm atanomMm cregyeT HasHauuTb rabaputbl pamkm A 1 pasmepbl MPoYmnx
COCTaBHbIX YacTen. He BagymanTe yctaHaBnuBaTb 0bnyyatenun 4yyTb 6numxke ngn 4ytb
panbwe o1 pecdnektopa! AHTeHHa pabotatb He ©Oyget, ecnu obnyyatenu
yCTaHoBreHbl He Ha nMHUK pokycal MNMpoeepbTe pasmep f oT ueHTpa pednekTopa 4o
obnyyaTtens nocne c6opkM BCen KOHCTPYKLUK eLLe pas.
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