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A. A. TuMmodeesa

ONPEJOEINEHUE

FTEOMETPUHECKNX PA3MEPOB
PYNOPHbBIX OBJTYHATENEN

C OUATPAMMAMU HAMPABNEHHOCTW,
BIMN3KMMN K OMNTUMATIBHBIM

BBenenue, PacdasupoBannsle pynopHble aHTeHHH ¢ naiomoM [1]  mocrarouxo
XOPOIO YMOBJETBOPSAIOT TPeGOBAHHAM, NPEIbABIAMBIM K 0BMydaTe IM 3€PKANBHBIX AHTEHH,
11 B 3TOM Ka4eCTBe HAULIH IIHPOKOe nprMeHeHHe. HacunTpiBaercst yKe HeCKOJIbKO TBICAY KIH-
JOMETPOB BHOBb NOCTPOEHHBIX H DEKOHCTPyHpoBaHHBX PPJI, ob6opyaoBaHHBIX mepucKOnnde-
CKHMH AHTeHHBIMH CHCTeMaMH, B KOTODHX B Kauectse of/yuaTessi HUKHErO 3epkasia HCIOJb-
syerca pacdasupopaHHuil pymop ¢ mziaomom (PPU) 3awvena nupavmpanbHoro pymopa Ha
PPU nossoanna yBeJHUHTb YPOBEHb CHTHANA Ha 2—2.5 1B Ha npoaer H 3HauHTENLHO HOBHL-
CHTb TIOMEX03alIHIEHHOCTE.

OCHOBHBIMH JOCTOHHCTBAMH 3TOTO PyNOpa SBIAIOTCA: MPOCTOTA KOHCTPYKIMH, HeOOb-
mye TpebOBaHUA K TOYMOCTH H3TOTOBJEHHA M BBITEKAOWlas OTCioJa HH3KAf CTOHMOCTb npH
XODOWINX 3JeKTPHUECKUX NapaMeTpax.

Pexomenpanuu no BeGODY reoMeTpHueckux pasvepo PPH, uielomux nmarpaMvsl na-
NpaBJEHHOCTH, OJH3KHE K ONTHMAaJbHbIM AMarpaMuam HanpastesHoctn (JH) obayuatetedt
3epKaJbHEIX aHTeHH, MPeJCTABJSAIOT CYLIeCTBEHHBI! HHTEpeC.

JlanHett BOpOC paccMaTpuBaidcsi B [2], rie npuBeleHsl aMmupIuecKue HOPMYJnl 1 Tpa-
uxy nxas OnpejeNeHHs OCHOBHBIX TeOMeTPHUECKNX pasMepoB PPH, cpaBHITeNbHO XODOLIO
OTBeYaIoMUX TPeGOBAHUSIM ONTHMaJbHOCTH.

B Hacrosimieil craThe Mad npuOMMKeHHBIR aHanus paboThi STHX DYNOPOB, MOJYYeHH! Gop-
MYJIbI H TTOCTPOEHBl I'PadHKH, KOTOPHE AT HeCKOo.TbKO OOABINYI0 TOYHOCTb H yAoOHee AJR
IPAKTHUECKOTO HCIOJb30BAHUS, UeM IpHBeLeHHble B [2].

Cxema PPH u ero ocHOBHble reoMeTpHYyecKde pasMepnl NpuBeiednl Ha puc. 1. Pymop ¢
H3JIOMOM COCTOMT H3 ABYX HacTeil: Ma/Joro NpakTHYeCKH cHH(a3Horo pynopa / m OCHOBHOTO
culbHO pactasupoBanHoro pymopa I/, OcHoBHble pasMepbl, ONpelENAIOLIHE KOHCTPYKLHIO
pynopa: 2 Ry — nuaMeTp packpeiBa M 2 @; — yToaI pacTBopa Majoro pynopa I, 2 Ry — nua-
MeTp pacKpblBa ¥ 2 @y — YOI pacTBopa OCcHOBHOrG pviopa [1.

3a MCXOAHBIH MapaMmeTp NpH ONpeTeIeHHH ONTHMA IbHEIX TeOMeTPHYEeCKHY PasMepoB cJe-
Ayer npurAte wHpHHy JH no onTHvadpHOMY VPOBHIO 06.IYYGHMS KPOMKH 3epkana (OCHOB-
HOTO — B cXeMe OJHO3epPK4.TbHOIl aHTEHHBI, BCIOMOTaTEIbHOI0 — B CXeMe IBYX3eph4.IbHOI
anTennsl). OnTHMa.TbHble YPOBHH OOJIVUEHHsi Kpas 3epKaga AJs AHTEHH Das3JUYHBIX THIIOB
u rpaguk 3aBucuMoctd wHpHHL JH no 3alarHeMy vpoBHIO 06G.JVveHHsT OT yIfla pacTBopa
OCHOBHOI'O PyIoOpa NpHBeAeHB B [2]. AHA/IH3 [ORA3BIBAET, YTO YPOBEHb CHIHATA [TOF YIVIOM,
COOTBETCTBYIOWUM YIJy pacTBOpa OCHOBHOrO pvhopa, Kojebiaercs or —12 po —14 1b, uto
npHMepHo cootBetcTBYeT (npm HH o6.yuatens, 61H3KOH K ONTHMAaIbHON) MAaKCHMAJILHOMY
3HaweHM0 Ko dHIHMeHTa HCIOI630BaAHIS TOBEPYHOCTH PACKPHIBA B cXeMax aHTeHH (OAHO3ep-
KaJbHBIX &I ABYX3epKaJblblX) Ge3 MoIndUKaumil npoduis sepradl.

¥Yroa pacrBopa OCHOBHOTO pyhmopa 2ap AOMXKEH, TakuMm o0paszom, npu-
MEPHO PaBHATBCH YLy o6aydeHust KpOMuK 3epKasda B 3epKaslbHBIX aHTeHHAX Ges Moguduxa-
nun npoduas 3epKaj M OHTb HECKOIbKO MeHbIe B AHTEHHAX C 3ePKaAaMH CIELHAa/bHO-
ro npothuis.

JdunaMerp pacKkpbeBa OCHOBHOTO pyHopa 2R, (IpH 3aaHHBIX 3HAUCHH-
AX 2 0g) H paccTogHHe Sp OT UJAOCKQCTH PACKPBIBA PYHOpa A0 MJIOCKOCTH, NMPOXOAsiell depe3
KPOMKY 3epKaJja, ONpelendioT cTeNeHs pacd)asHPOBKH, a CJIeA0BaTeNbHO, GOPMY BEDIIHHH U
KPYTH3HY CKATOB IVIABHOIO JIeMECTKa # YPOBEeHb GOKOBBIX Jenectkos JIH.
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npoBaJy B LeHTpe raasporo Jenectka JAH 10 —2-+—3 1B kax B mrockocty E, Tak u B mio-
ckoctn H. Jas noayuenns OH ofayuarteras ¢ xymosooGpasuoil (popmoil BepLIMHBI IVIABHOTO
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Jlerxo mokazath, uTo 11st ofecreueHHa cymMMapHOH pacasupOBKH, COOTBETCTBYIOUIEH
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rfie A — JJmMHa BOAHBI;, Sp— paccTOAHHE OT PackpslBa Dymopa [0 TOYKH HaGJ/IIOACHHS;
n=1; 1,5; 2... (upm n=2; 4.. obecneunpaercs BopoHKooGpasuas, npu n=1,5; 2,5; 3,5... —
miockasi, mpu n=1; 3 .. — xynonoo6pasHas ¢opMa BePIIMHE IJABHOI'O JENecTKa).

Ecnn paccrosiHde OT IJIOCKOCTH PacKphIBa PYNOpa A0 BepLIUHE 3epKada Sy CHJIBHO OT-
JIMYAETCA OT PACCTOAHHA AO IJIOCKOCTH, MPOXOIAIIEH uepe3 ero KPOMKH, T. €. Sp—Sp cOH3-
MepHMO ¢ Sp, TO HeoOXOIMMO YUHMTBIBATL H3\IEHEHHe (DOPMBI BEpIIMHE! IVIZBHOTO JielecTKa
IpH H3MeHeHnH pacha3upOBKH H3-3a PACCTOSHHA H BHIGHPATh ICOMETPHUECKHE PasMephl py-
nopa Takuy 06pason, uTofe 3TO H3VEHEeHHe CIOCOGCTBOBAIO CO3JaHHI0 60Jee PaBHOMEPHOIO
pacnpeielenis T0A% B PaCKPLIBE aHTEHHLL

ITpn Sp—oc0 d-1a (11 mieer BUI

nictg —;
W Ry =———=.

2

Ilpn ucnompsoBanun PPI B kauecTse obnyuaTens 3epKaJbHON aHTEHHBI, HECHMMETPHY-
HOJl B ONHOH H3 IUVIOCKOCTEH, HaNpHMED, AaHTEHHBl C BHIHECEHHBIM 06/yuaTeNeM, MOMKHO CHH-
TE3UPOBATh HECHMMETPHYHYIO B COOTBETCTBYIouied miockoctu JH. Hus srtoro ocuoBmoit py-

nop HeoOXOAUMO BLINOJHHTL C KOCHIM cpe3oMm (puc. 2). Boabuini paguyc packpuipa Ré BhI~
GupaeTcs W3 YCNOBMs IOJYYeHHs pac(a3HPOBKH, KPATHON YeTHOMY 3HAueHHI0 £ NIPH 3a/aH-
HOM S;,
HOM S;'. B pesyanrate B 0AHOH M3 MJOCKOCTeH moayuaercs mepekoc awmtautyanod JH no

(13 144 [’}
a MeHbWHH Ry — KpaTHOH HeueTHOMY (IpeABAYINEMY) 3HAUCHMIO 7 DPU 3aJaH-

2—3 1b orHocHuTenbHO OcH pymopa. B npyro# mirockoctn JH ocraercs cuMMeTpHYHOMH, ¢
NPUMEPHO TJIOCKOH (hOpAMOH BepIIMHBI TVIaBHOTO Jenectka. IlopoGuas ¢opma IH B page
clly4aeB NpPEACTABJAET 3HAYHTCJNBHBIH HMHTepec. KpoMe TOro, Taxo#l pymop MMeeT JIyylIee co-
rJIacOBaHMe TO CPABHEHHIO C OCECHMMETPHUYHBIM, TaK KaK €ro XKpoMka pac)a3upoBaHa H Jy-
uH, OTpaKeHHBIE OT Hee B pynop, Hecundasnnr [3].

Heo6x011M0 OTMETHTB, YTO C BO3PACTAHHEM 7 YBEJIWUHBACTCS KPYTH3HA CKATOB TJI4BHO-
ro JenecTka ¥ yMeHbIUIAeTcs YPOBeHb OOKOBHIX JIENIECTKOB, T € YMeHbUaeTcs Ko3(huuuenT
paccesuns obayuatenss. IIpH 5TOM, OAHAKO, VBEJIHYMBAIOTCA TeOMETPHUECKNE pasMephi pymo-
pa. uTo He Beerja AomycTHMO. B GoibIIHHCTBE HNPAKTHYECKUX C/JyuaeB 1 Bhfupaercst pas-
HEIM 1; 1,55 2.

Ha pue. 3—9 npuseneHsl IpadHKH, N0 KOTODHIM MOXHO ONPENENNTb PALHYC DACKpHIBa
OCHOBHOTO Pynopa, HCX0IA U3 BHIOpaHHBIX 3HAUeHMH Og, Sp u n. BriGop yria pacrsopa oc-
HOBHOTO PVIOPA, a CJAeA0BATe/]ILHO, U MHpHHA JIH OorpaHHYuBaorcs, ¢ OAHOH CTOPOHH, 6OJb-
wuMy rabaputavy (osToMy B GOJBIUMHCTBE NPAaKTHUECKHX CAYYAEB Op>5°), ¢ Apyro#, —
TEM, uTO npu OOJIBIINX 3HAYCHHSX O, KOTZA IIHPHHA yaBHOro Jenectka JH Boamosoga cra-
HOBHTCS MHOTO }3Ke, 4eM YIoJl pacTBOpa OCHOBHOIG DYIOpa, BAMSHHME OCHOBHOIO Pynopa Ha
tdopyuposanne IH yameunmaercs.

D Cymmapras ¢asosas owmubra onpenensieTcs coGCTBeHHOI pacthasuposkolt pymopa
App=2n(Lo—H;)/h u pacdasuposkofi uz=a paccrofuua AP;=2mn(Sx—Sp)/A.
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pHUECKHe pa3MePh ONTHMAJbHBIX PYNOPOB C H3JIOMOM YMEHBIIAIOTCH, YTO B HEKOTOPBIX CJIY-
gagx MoOxKeT OHTh PelIAOMUM Npu BHIOOpe cxeMul anteHH:bl, Chaenyer, 0IHAKO, HyeTh B BHAY.,
uTo npH Sp<R; HaHHAss METONHKa OnpefefeHust R, craHoBHTes = &P INUE™ . .

Hduamerp packpeBa Maaoro pynopa 2R; (pasMep ceueHHs H3/IOMA) MOXK-
HO DaccuHTaTh N0 IMIHpHUecKol Qopmysae u3 [2] miaM mo ¢opmyse, TOJNYUEHHON! HA OCHOBE
NpHOIMKEHHOro aHanm3a paboTH pachasHPOBAHHOrO pynopa ¢ u3jaoMoM. BriBox stoft dop-
Myau Gasupyercs Ha CIEAVIOUHX paccyXjerusax PaccMoTpuM Mansiilt cuudazumbil  pynop
Kak CaMOCTOSTEJNbHLIA H3JaydaTesb. IIpH AocTaTOYHO GOJIBIINX FeOMETPHUUYECKHX pa3Mepax py-
Topa MO CPaBHEHMIO C JJHHCH BOJIHB (OCHOBHOH DYHOD ROJXKeH GhiTh CHILHO pacdasupo-
BaH) wmupuda JAH Manoro pynopa no HyaaMm -— 28, (6e3 yuera BJAMAHHS CTEHOK OCHOBHOTO
pynopa) MoxKeT GbiTh NpHOJIHKEHHO PACCYHTAHA 1O (GOPMYyJie, AeHCTBHTENBHON AN RafbHeit
30Hul [4]. Torpa B miockoctu E

20, == 2 arc sin (1,22/2R)). 2

Jas monyueHHMs B mioCKocTH E pacKpHBa OCHOBHOTO PYNOpa pacnpefeneHHs aMIHTYI,
10/, GJAM3KOr0 K KOCHHYCOHZQJbHOMY, COBNAJAIOLIEr0 NPUMEPHO ¢ paclpeleleHHeM aMIliu-
TYA N0 B OA0CKocTH H, HeoGxoauMo, utoObl 0OJyYeHHe KDOMKH PacKphlBA OCHOBHOTO py-
1opa H3 IEHTPa packpelBa Majoro pymopa (mosaaraeM, 4ro ()asoBEIH LEHTP MaJoro pymnopa
PAacnoIoXeR B €T0 PACKPLIBE) OCYLIECTBAANOCH [0 YPOBHIO, OJIM3KOMY K HYJIEBOMY, T. €. CO-
6.110/12710Ch yCIOBHE

2 90=2 ex, (3)

rie Bx — yroa, nox XOTOPHIM BHAHA KPOMKa DAaCKpLIBA OCHOBHOTO DYNOpa M3 LEHTpa pac-
KPLIBA MaJOro;

o t
28, = 2arc Sil}“ R, ga22 = als
Fe— R+ Rgag !
Torpa coraacuo (2), (3) u (4)
1,22)\ _ R7 tg 23
R {(Ry— Ry + RYtgra] M7

0TKyZa R; B 3aBHCHWOCTH OT BHIGPaHHBIX paHee 3HaueHHR Ry ¥ ¢ npu R <R, onpegensiercs
CHEAYIOMKM BLIpamenney .

5]

L &4

Ri=Ry [1— (1 —g'cos?a)'? }[gq,
rae
q= 1 —(1,64R2 tgd: )\)2.

3aBUCHMOCTb pajinyca PacKphBa Majoro pynopa R; OT paiHyca PacKpblBa OCHOBHOTO
pynopa R, nokasaHa Ha puc 10

Cirenyer OTMETHTD, YTO IpH HEOGXOAMMOCTH HMeTh acumMerpuunyio JH MoXHO BuIIOJI-
HHTh C KOCHIM CPE30M HE TOJbKO DacKPEIB OCHOBHOIO PYyIOpa, HO H CEUEHHE H3JI0Ma, ONMpeje-

’ rr r ”
JIUB [0 TPHBEAEHHLIM Bhlllle (opMysdaym Hin rpadukam Ry H Ry coOTBeTCTBeWHO Ais Ro H Ry

(cm puc 2).

¥ron pactBopa Maaoro pynopa 2aq; BuOHpaeTcs Takum 006pasoM, UTo-
6bl (pasoBoe pacmpeleleHue B ero packpbiBe Masl0 OTIHYANOCH OT CHH(pA3HOrO 3aZaBIUHCh
MaKcHMaJbHOR (a30Boit owKOGKOR B PacKpHIBE MaJoro pynopa <<mn/8, nodaywum

a; <2arctg A/16R,). )
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Hos ynyumiesns corracoBauus Maiwi cuHdasupf pymop MOMXKHO CKOHCTDYHDOBATHL B
BU/le TIABHOTO Iepexola OT CeyeHHT BOIROBOIA 10 cedeHus usaoma. [Ipu atom A/MHa nepe-
X01a ROJMXKHA OBITL Tawoll, uTOOBl B ceueHHH H3JIo0va ofecneuusascs cuudasHbeifi ¢poHt. Ka-
caTe/bHAs K 00pas)ollen ILIABHOTO NepeXola B MecTe H3.10\a JOTKHA COCTABIATH C OCHIO
pynopa yro.1, NPHMepHO PaBHHIA H.JIH HECKO.IbKO MEHBIIHH [O.IOBHHBEL YIIa PacTBOpa Majoro
pynopa, paccuHTangoro no (5).

[lnaBEHf 1epex0s MOXKHO BHUIOJIHHTE H Tak®M 00pa3ov, dToGH hacaTeTbHad K €ro
o0pasyromell cocTaBIda1a ¢ OCbI0 PYNOpa YroJ, PaBHEI 0o T € OblI0 IIaBHO® COMNPSAXKEHHE
MaJorg pynopa ¢ ocHOBHB[M. ToTAa TOuYKa CONPSAKEHHs DYNOPOB JI0JXKHa H3XOIHThCA Ha OK-
puIKHOCTH GOABIIEro Auamerpa, ueM CedeHwe H3JI0Ma, ¥ JoMaHas ofpasyiounas pynopa ¢ H3-
J0NOM LOJTKHA JOCTATOYHO XOPOIIO aNNIPOKCHMUPOBaThCs BhIOpaHHON myaBHOA KpuBofl. Ilpu
TAKOM BBLIIOJHEHHH, KaX IPABHJIO, HECKOJbKO YMEHBbIUACTCSH KPYTH3HA CKATOB IVIABHOTO Jele-

CTKa ¥ TPyJHee NOJYYHTh ocecumMmerpuunyio JH. R

Dasopni menTp BPHU pacnosoxen NpHMepHO MexXAy CeueHHeM M3JOMa H Bep-
IIMHOK OCHOBHOTO pynopa u onpefenasiercs no gopmyde [2]

Sgu = (Rz — 0,5R)/tg a5,

rae Sgy— PacCTOSHHE OT PACKPHBA PYNopa A0 ero (a3oBOro HeHTpa

Ha puc. 11 opuBenens skcnepuMentanbible JH pacdasupoBarnoro pynopa ¢ H3JI0MOM
€ KOCHIM CPE30M, aCHMMETPHUYHEEe B IPHBeJeHHON NJOCKOCTH OTHOCHTEIbHO OCH PYUOpa.

Ha puc. 12 npusenensr sxcnepuMentansibie JJH pacdasnposaHablx pylopoB ¢ H3I0MOM
[ PasMHuHBIX 2 ¢p. DTH AMATPAMME! 10CTATOYHO OCECHVIMETDHYHEL, HMEIOT HMIEHTHUHYIO
(OpMYy BepIIMHE TJIABHOTO JeNecTKa (BOPOHKOOODA3HYI), COOTBETCTBIIOMYI pacdasupoB-
Ke, PaBHOH IPUMEPHO YETHLIM 3HAUYEHHUAM /1, H HH3KHH YPOBeHb GOhOBEIX JenecTkoB. OHH OT-
JIHYAOTCA LPYT OT APYyra Mo UIMPHHE, KOTOpas ONpele/fdeTcs YIVIOM PAcTBOPa OCHOBHOTO PY-
nopa.

TeoMeTpuueckue DA3MePH STHX DYIOPOB OBLIM ONpPEleIeHH MO H3JOXKEHHOH Bblllie
npubaVKEeHHOA METOAHKE AJs 3aJaHHOTO \ria o0JydeHHs KPOMKH 3€pKaja H PacCTOSHHA OT
packphiBa pymnopa (JONOJHHTeNbHAs KODPEKTHPOBKA AAHHEHIX DYIOPOB HE NPOBOAHIACE).
[pupenennre GopMysl ¥ TpadHKU MOAFO HCIOIB30BATH HE TOJBKO JUIST KOHHYECKHX, HO (¢
HECKOJbKO OOJIbIIUMH AONYVINEHHSMH) H 114 nHMpamupadeHelx PPH, mmelomux OAMHAKOBHIE
JIH B miockoctax E u H.

BosMoXHOCTH npakTHueckoro ucno;b3opanus PPH. [Mpumenenne PPU B kauecrse 06-
AyuaTens nosBodser cuHTesupopaTh JH, Gamskue K ONTHMaJbHbIM Auarpammam obaydare-
J5 0CeCHMMETPHYHBIX 3ePKaJbHEIX aHTEHH (OIHO3eDKA/bHHIX H JIBYX3eDKasbHEIX, BHIIOJIHEH-
HBIX KakK MO KJI2CCHUeCKOH cXeMe, TAK W TO CXeMe CO CMEHIeHHOH (OKaJLHOI OChbio, HaNpH-
Mep, Tuna AJ1D) u aurteHH ¢ BHHECEHHBV ofAyuaTeseM

Hcnonp3oBanie TAHHOTO 06G/ydaTens B AHTEHHAX C MOAMGMDULHDPOBAHHLIMHM NPOPHUIIMU
3epKaJsi TO3BOJHT BO MHOTHX C/IydYasx OrPaHHUHTBCA JHIIL MOAM(HUKAlHeHd mPOdHMIsST BCIOMO-
raTeJpHOTO 3epKasa. DTo obbsAcHsercs Tev, yro npu JH nepsuunoro obayuatens, Giuskoil K
OTTHMAaJbHOH, (ha3oBble MCKaMKEHAS, BHOCHMbIC BCMOMOTATEbHHIM MOAW(UIUPOBAHHEIM 3€p-
KaJI0M, MeHee 3HAUMTE/JbHBI, YeM [DH IHarpaMMe, CUJIBHO OT/IHMYAlOllefics OT ONTHMAMbHOH.
Tak, Hanpumep, /s aHTeHHb AuamerpoM 300 & ¢ yrmom pactsopa 116° mpm AuameTpe BCNO-
MoraTenpHoro sepxana 30 A v o6ayuaTede B BUAe pachasupoBaHHOTO Pymopa ¢ H3IOMOM ¢
N H, 61u3Koll K ONTHMAJBLHOY, TOTEPH B YCUJICHHM n3-33 (PA30BHIX HOKAXEHHH COCTABISIOT
6,5%, a mpu obmyuatene B Bume pebpucroro pynopa [6] — 20%.

PPU (xaxk ¥ OOLIMHBIY pacdasvpOBaHHBIA PYNOD) MOXKeT GblTh NPHMEHEH B aHTCHHAX,
peiHasHAueHHbX [/ PabOThl B HECKOJbKMX MHANA30HAX 4acToT (6e3 coBMelueHHs AMana-
30HOB). B cXeMe Taxoil aHTGHHB OCHOBHOH PYNOp 3aKAHUMBAETCsi CEUCHHEM, PABHBIM HJIH He-
CKOJbKO OOJbIIAM CEYEHHS H3J0Ma, ONTHMAJBHOTO AJS cpelHell BOJHBI JJHHHOBOJHOBOrQ
jnanaszona. Ilepexoa x NUTAIOMEMY OAHOBONHOBOMY BOJHOBOLY KaXAOr0 CIEAYIOWLEro Aua-

)




[image: image6.png]Na30Ha OCYILIECTBJSETCS IIPY NOMOLIH PAa3JAYHBIX NEPEX0L0B, HMEIOIIHX H3JOM Ha ONTHMAJb-
HON A1 KaHHOro /uanasoHa cevyedud [H pynopa nmpu takowm BuimonHeHud GyAyT NpakTHYe-
CKH HEM3MEHHLIMH [I0 IUHPHHE, HO (hopMa BePIUHHHI IVIABHOTO JIENECTKa U3MEHUTCS B COOTBET-
CTBHMH ¢ pac()asHPOBKOH 175 KaXKJAOTO JIHarnasoHa MOXHO, 0fHAKO, BHIGDPATH TeOMETPHUECKHE
pasMepwl pynopa Taku\{ 06pa3oM, uTo6bl A8 GOabiuerc yucaa paGoudx nuanasoHoB ¢opma
riasHoro Jenectka JH ocraBasack 6iaH3KOH K ONTHMAaJbHOR

Ilpn HCTO/IB30BAHNE B TDAKTE MHOTOBOJIHOBBIX BOJHOBONOB (HAIpPHMEp, NPH COBMEILEHHH
Zuanasonos 4, 6 u 8 I'Tu) PPH MOXHO paccuuTaTh onTUMANbHEM g AuanaszoHa 6 I'Tm,
torAa B Auanasone 8§ I'T'u JH ocranercs cpaBHHTENBHO OCECHMMETPHYHOH H MaJO H3MEHHT-
€ 10 WHPHHE, a B THana3oHe 4 I'Tu 6yner 6amska k JH ob6bunoro pacda3upoBaHHOTO py-
nopa

Pynop ¢ u3107M0v vokeT GbiTh NPUMEHEH B KAUeCTBE MHTAKIIErO PYNOPa B CXeMe PYHOp-
HO-apabo/ingecKOf 2-4TEHHE], YTO NMO3BOJMT HEeCKOJLKO BEIpaBHaTh I B mruwkocrsax E u H
H 3HAYHTE TbHO CHY3HUTL \POBEHb GOKOBOIO H3JYUEHHS B IJIOCKOCTH E 310 0cobeHHO BaXKHO
475 TIPOAO TbHOM WIOCROCTH aHTEHHEH, Ile fepeH3fydeHHe pynopa M Audpakuus Ha BepXHEH
KDOMke 3€pha~a BecbMa BeTUKM MOXKHO OXMAATH, YTO NajeHHe YCWICHHS OYAeT He3Hauu-
TETbHBIM 13 32 B3a8HVHOrO COJHIKEHHsA DacnpeiesleHHs aMIUIMTYZ mojs B miockoctsx E m H

B 3anai09enre oTMETHV, 4TO H3/I0KEHHAS BeCbMa NpHOMMKEHHAs] METOLMKA ONpefleneHus
recyeTpHdeckhHx pasviepop PPU ¢ 3anarHo#l wupuHo#t u dopmoii riasHoro Jenectka IH, or
JIYuasen OPOCTOTOH 10CTATOYHO XOPOIIO OTBEYAET MPAKTHUECKUM TPeGOBAHHUAM H MOXKeT ObiTh

HCr0.1b30BAHA KaK NPH NPOEKTHPOBAHUA HOBBIX AHTEHHHIX YCTPOMCTB, TaK M NPH PEKOHCTPYK-
HHH C} L1eCTBVIOIHX
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