Hama mcropus rojorpaguieckoro paaapa

BriepBbie Ha MBIC/Ib O TOM, YTO MOXET BOSHUKHYTb HEOOXO-
AMMOCTb B reopajapax AHCTAHIMOHHOIO 30HIMPOBaHHA, YyJa-
JAEHHBIX OT IMOBEPXHOCTH MCCIIENyeMOro o0beKTa, MEHs HaBena
mBeackas paspeaka. C IByMsA ee COTPYAHMKAMHU s OKasaics 3a
OJIHHM CTOJIOM BO BpeMs oOejteHHoro mepepsiBa lllectoii Mex-
JyHapoaHoii koHdepeHuun no reopanapam B SInonnn. OHu nona-
PWIM MHE CBOM KapTOUKH, I/le CBEE€HHS O POJAE MX 3aHATHH CO-
OOIAIMCh HANPAMYIO, a Tak )K€ CKa3aju, YTO MbITAOTCS MOHATH
MepCrneKTUBLl MCIONb30BaHUs TeopajapoB [jis noucka MuH. S
BCIIOMHMJI INYTKY Hauieil COTPYIHMLEBI O TOM, YTO OJHH reopajap
MOYKET HaWTH TONBKO OJHY MHHY, H COOOLIHI 0O 3TOM CBOMM HO-
BbIM 3HaKOMbIM. OHH BECEIO CMESIMCh, a IOTOM TOATBEPAUIIH,
YTO M CAMH CKJIOHAIOTCS K TAKOMY MHEHHIO.

BTopbIM TOMYKOM MOCHYKHN paccka3 Banepus ['aiinaHckoro
o noe3ake nenerauuu oraenenus O110C U3MHUPAH B Aurnnio,
rJie eMy NOHPaBWJINCH PaboThl N0 AUCTAHLIMOHHOMY pacro3HaBa-
HHIO 00pa30B ¢ MOMOLUBIO PAJMOBOIH Ha Kadeape pannodu3nku
YHHUBEPCHTETA:

- CucteMa M3 AEBATH MPUEMHBIX pyNnoOpoB. ['0BOPAT, YTO MCIOJb-
3yIOT PUHLHKNbI ronorpaduu.

Yrobbl MOHATH, KAK MOXHO CKOHCTpyupoBath «l'eopamap Ha
PacCTOSHHM», PAacCMAaTpPHBAN CaMble pasHbIC crocoObl CKaHH-
pOBaHMA TMPOCTPAHCTBEHHbIM PaJHOIY4€M, M, B KOHIIE KOHIOB,
npuuiel K BBIBOAY, YTO CIEAYeT MCIOJIL30BaTh AOCTATOYHO
GOJNBIYIO pEIEeTKY HE3aBUCHMBIX AHTEHH, 3alIMChIBATH CUIHAJIBI,
a, MOTOM, Ha KOMIIbIOTEPE, «CKaHHPOBATh» MPOCTPAHCTBO C I0-
MOILbIO MaTeMaTHKH. Tak y Hac MosBHJIACh HOBas TeEMa roo-
rpaduyeckoro reopanapa.
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Jupekrop otaenenust OIIOC Anekcannp EprenseBnu Pesnu-
KOB 0f00pui rojorpaduueckuil pajnap, Hawesnl ACHBIM U Jaxe
HCIIOIHUTENEH:

- [lepeno mHoOI# mporpaMma KOH(EpeHIMH N0 paauoaoKkauuu. M3
IpOrpamMMbl BHAHO, YTO OCHOBHBIE €€ YYacTHMKM paboTaioT B
HUU Ilpubopoctpoenus, Tyaa U OyaeM 3BOHUTE.

JloroBopunucs, 4To npueaeM K HUM Ha KyTy3oBckui npocnexr
U nobecenyeM.

B BecTuOlO/Ie MHCTHUTYTa Hac BCTpeyana ckyiasntypa B.C.
I'puzoay60BOIi, OHa KOTra-To Oblja 3aMOM JUPEKTOPA 110 JIETHOH
MOJTrOTOBKE.

3a CTOJIOM KOMHATHl II€PEroBOPOB CHJENa IpyMNIa JIIOLEH BO
riaase ¢ JI.M. Sky6enem.

Korza s M3J10XuI CYyTh MPOOJIEMBI, 32 CTOJIOM BO3HHKIIO HEKO-
TOpPOE 3aMelaTeabCTBO, BCE CTalM NMEPErIAAbBaThCA ApYT C ApY-
rOM.

Toraa 310 1 OTMETHJ, HO He oOpaTwi 0coboro BHHUMaHUS, U
TOJABKO MHOIO II03)K€ Yy3HaJl, 4YTO UMEHHO 31ech paboran JIJI.
Baxpax Mo co3aganuio pajauoronorpaduyeckoro pazapa B 70
rofax, a HEKOTOPbI€ M3 MPUCYTCTBYIOLIMX ObUIM 4Y/IE€HAMH €ro
komauasl! TeceH mMup! DTO MMEHHO OHM 3aKpbUIM TEMY paguo-
rojorpagun M ObUIM YBEPEHBI, YTO Y HAC HUYETO HE MONy4YHuTCs!

TTotom cioBo B3sn JIM. Sky6enb, U, monbupas cnosa, oobsc-
HMJ1, YTO Y HUX ecTh uH(bOpMaLus O MOJOOHBIX NMPOEKTaxX B IpPO-
LLJIOM, M, XOTS# KOHKPETHBIX PE3y/IbTaTOB OHM HE 3HAIOT, OHAKO
cabllIanM, 4yto ObUIM Kakue-To npobiaemsl. Elle oH cka3ai, 4To,
TEM HE MEHee, yJacTBOBATh B POEKTE OHM coryiacHbl. Kak s cei-
Yyac [TOHMMAalO, UM B TO BpeMsl JEHBIH, BbiaeaeHHble A. E. Pe3nu-
KOBBIM, ObUTH OUEHb HYXHb!!



3a KOHCTpyMpOBaHHe rojnorpaduueckoro paaapa s3sics B.B.
Punkyc. [leno 31o He OBICTpOE, MOITOMY 51 MONPOCHII y HHX Ha
dupMe mepeaaTyMK U MPUEMHHMK TPEXCAHTHMETPOBOrO AMamnaso-
Ha, 4yToObl HayaTh 3KCIEPUMEHTHI MO paguorojorpapuu, nepe-
Melas MPUEMHHK B IPOCTPAHCTBE BPYYHYIO.

Jlis 3TOM LienM OYeHb XOPOUIO HOAOHIEN KYyJIbMaH, Mpous3-
BOJACTBEHHOH He0OXONMMOCTH B KOTOPOM Yyxe He Obuio, u Bo-
nogs IapbaueBuu otaan ero 6e3 coxanenus. Ilpukpenua k
peiicliMHe NPUEMHHK, Ha BaTMaHE HAapUCOBAJl KBaJpaThl, BHIBEI
KHOIKY 3allMCH CHTHajla M MPHUCTYNMI K CbEMKE pPaavoroso-
rpamMMm.

dukcauys neppoii ronorpammsl 3aHsna 40 munyT. S norom
yJIy4llal 3TOT Pe3yJIbTaT, HO 3 27 MMHYT BHIHTH HE YJaBaJIOCh.

3HaunMbIM OBLI0 cOObITHE, Korna Asekced Ilonos B kauecT-
BE MHMILICHM NPMHEC HAMIOMICHHYIO apMaTypy B Bujae OyKBbl
«I'». Tlo BOCCTaHOBJEHHOH rojlorpaMMe Mbl €€ OTYETIMBO BUIE-
au!

ITOT 3KCIEPHUMEHT Hac yOeInu, 4To «pajHOBUIEHHE» BO3-
moxxHo! Takaa yOexIeHHOCTb YKpenuiaoch euie 6osee, koraa B
KauyecTBE MUILEHM CTAIH HCII0JIb30BaTh OYThUIKY KOHbsKA «Ilnn-
CKa», YINOJIOBMHEHHYIO BO BpPeMsl K4KOro-TO 3acToibs. Mbi pas-
AMYAIM  HE TOJbKO PopMy OYTBUIKH, HO U YPOBEHb KOHbSKa B
Heil! Orak, paboTas Ha psae 4acTOT, MOXHO Jaxe Oyner auc-
TAHIMOHHO OMNpEAENATH KPEMOCTh HAIMTKA M0 Pa3sHOCTH (a3 cur-
HAJOB pa3HbIX 4acCTOT, MOCKOJBKY AM3INEKTPHYECKasi NMpOHHUIae-
MOCTB BOZIbl M CIIMPTA, @ 3HAYHUT U X CMeCH, OyJeT pa3nu4HOii!

51 Bcsiuecku yOeperan GyThUIKY OT NOCATaTeNbCTB, 00BACHA,
YTO 3TO PEKBU3UT, HO 4€pe3 HEKOTOPOE BPEMA €€ Ha MecTe He
0Ka3aJocCh.
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YOex)AEHHOCTb, YTO PAaJHOBONHBI 3 CM JHMana3oHa MOTyT
JIOBOJILHO TOYHO IlepeiaBaTh GOpMYy M CBOICTBA IPEAMETOB, H
Mbl 9TO BHIEIH, HE II03BOJIMJIa OPOCHUTH TEMY, XOT4 IPHYUH K
TOMY UMEIHCH MHOTO.

Panap Punxyca He paGotan. AHTeHHBI BuBanbau, KOMMY-
TUpyeMBbI€ AMOJAaMH, HACTOJBKO CHMJIBHO BIIMAIM OJHA Ha JApY-
I'YI0, YTO ONPEACNIUTh IOJIOKEHHE NPOOHOr0 MCTOYHMKA MO
cUrHajaM yjaBajioch He Bcerga. Ausekcei Ilonos naxe mpenso-
KMJI peliaTh CUCTEMbl YPaBHEHHUH, UTOOBI «pa3BA3aTh» CUIHAJIbL
C QHTEHH.

Bckope paspaborurk Punkyc ymep, u JLM. Skybens co-
o6, yTo GymMar OH HE OCTaBMJ, U MPOAOJLKHTH JEJI0 HEKOMY.
Bo BpeMs Gecenbl cO MHOM M Pe3HMKOBBIM CKaszaj, 4YTO 3Ty TeMY
OH 3aKpbIBaET.

ITo noBeaeHUIO ObUIO BUAHO, YTO TAKOH XOH COOBITHMH €ro
oyeHb ycTpauBaeT. HaBepHoe, ero ybexaenue, 4To paguoroJio-
rpagus HEBO3MOXHa, elle Oonee ykpenmuinoch. Tem Gonee, 4To
nenbru y A.E. Pe3HukoBa yxxe 3aKOHYHIIHUCD.

Janee cinenosain 0onbllIoi nepepsiB, koraa A.B. I[lonos mnbi-
Tajcs Npoao/uKUTh paborsl B IluTepe, mepenaB Tyaa BCe, YTO
oCcTanoCh OT PHHKyca, M Jaxke Hallel I'PaHTOBCKHME JEHbIM Ha
NPOJOIKEHHE, HO Pe3y/JbTaToB He OblIO M paboTaroluui rojo-
rpadpuuecKuil pajap He NOSBHIICS.

Mue ynamoch 3aMHTEpECOBaTh roJorpagMuecKUM pPajapoMm
aupekTopa Hauied reopamapHodt ¢upmel OO0 «Kommnanus
BHUHUCMMW» Aunapes Unbuua bepkyra, 1 OH BIOXKHII B MPOEKT
CBOM JIMYHbIE JeHbIU. VcronHuTenel s y>xe 3Hajl: 3T0 COTpY/AHH-
KU «DIIepOoHa», KOTOpbIe CKOHCTPYHPOBaIM HaMm reopanap Jloza
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Ans npousBoacTBa B MpitMmax. Ocrajnoch xopoluee Breyatrie-
HHE.

Teneps 5 OYeHb ONACAICA IEPEKPECTHBIX CBA3EH B aHTEHHOH
pewerke. UToOBI MX HUCKIIOYHTD, JaXKe MPHAYMan CXeMy paja-
pa-Hao60poT, KOrja NPUEMHHK OIMH, a MEePeAaTiHKOB MHOrO,
esasg aHTeHHas pemietka. Mnes Obuia B TOM, YTO MEpeAATHHKH
KOMMYTHPOBATh NPOILE, 3TO HE C1abble CUrHAIBI IPHEMHHKOB.

Takoil nepseiii MaKeT U3 LIECTHAALATH [EPEJaTYHKOB H OA-
HOro NMpHeMHHKA OBUI CAenaH W MCHbITaH, MOTOM MEHs HayalH
Tep3aTh COMHEHHS, a IPaBUIIBHO M A noctynaw? Ilocae ponrux
pa3MBbIlLUIEHHH, B3BELLIMBAs BCE «33» M «IPOTHUBY, BEPHYJCHA K
KJIaCCHYECKOI CXEME.

DNepoHOBUBI PEINWIM NpoOaeMy NEPEKPECTHbIX HAaBOAOK B
peumterke npueMHbix anTeHH! Ilo kpailHeW Mepe, HallM airo-
puTMbl 00paGoTKH HMX He pukcupylot! BOT Kak OHH 3TO ciaena-
JH.

Ha puc. 1 nokazana oaHa u3 4 CeKUMi MPUEMHON PEILETKH,
Ha KOTOpO# pacronoxeHbl 64 aHTeHHbl. KOHCTPYKTMBHO OHH
CIy’)KaT Pe30HAaTOpaMH BXOJHBIX LIEMEH NPUEMHHKA H CBA3aHBI C
64 BXOAHBIMM YCHWIHTENSM Ha 4acTOTE BOJIHBL. 3[€Ch, B OTJIMYHE
OT cXeMbl PUHKYyCa, NPOHUCXOAMT HE TOJBKO KOMMYTAlHUA, HO H
pe30HaHCHOe ycuieHue curHana. LlenrTpanbHas 4acTOTa MPHEM-
uukoB 10 I'Tu, HO BO3MOXHa nepectpoiika B nonoce 1.5% orHo-
CUTEJILHO Hee.

PaccTosiHHE MEXAy LIEHTPaMH AaHTEHH MO BEpTUKAmH 22.5
MM, MO rOpu3oHTaIH 24.5 MM. OTH PacCTOSHHs BbIOMPATHCH M3
yCJIOBUIA MUHMMH3ALIMH BIMAHUA JJIEMEHTOB M OTCYTCTBHA pe-
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30HAaHCOB PCIICTKH, @ IOCKOJIbKY aHTEHHBI aHHU30TPOIHBI 110
cBOCH (pU3UUECKON NIPUPOJIE, ITU PACCTOSHUS PA3IUYHBI.

Ho nns rojorpaduyeckoro pajapa 3THX MEp HEJIOCTAaTOYHO,
obliee BIMAHME PEUIETKH HA OTACJIbHBIM 3JE€MEHT OKa3biBAaCTCs
cnukoM OonpuinM. [IpocaunBaHye NapasUTHBIX CUTHAJIOB MPO-
HCXOJMUT BO MHOI'MX y3JIax NMpUOOpa, B TOM YUCIIE U Yepe3 KIIIoYye-
BBIE 3JIEMEHTBI, KOMMYTHPYIOIIME AHTEHHBI IIPH OIPOCE.

B pamape ucrnonp3oBaHa AONOJHMTENbHAS AITOPUTMHYECKASA
06paboTKa, KOTOpas NPOMCXOJHUT B MPOLECCE U3MEPEHUH B CAaMOM
npubope. 3mepeHue KBaapaTypHbIX KOMIIOHEHT C KaXI0H aH-
TEHHBI JICT MIOCJIE0BATENBHO, KAXK/10€ B iBa TaKTa.

Ha nepBoM TakTe U3MEPSAIOTCA 3HaYE€HUs KOMIIOHEHT MPH 3a-
KPBITBIX BXO/IaX BCEX aHTEHH, KPOME OJIHOM, OTIpalIuBaeMOH.

Ha BTOpOM TakKTe 3aKpbIBAlOTCs BCE BXOIbl BCEX aHTEHH M
u3MepsAeTCs 3HaueHue OOLero napasuTHOrO CHIHaua, NPOHH-
KalolIero B MPUEMHBIN TPAKT.

13 mepBoro curxaia BbIUUTAETCsl BTOPOM, Pe3yJIbTaT SIBJIA-
€TCSl U3BMEPEHHBIM 3HAYEHUEM HAIPSIKEHHOCTH MOJIA.

U3 puc. 1 BUIHO, 4TO (HUAEPHI BHIIONHEHH! 110 IPEBOBUIHOM
cxeMe, ¥ (ha30BbIi MyTh A1 KaXA0r0o CUrHaja OJMHAKOB.

BHewHuit B npubopa npuBeAeH Ha pHc. 2.

JIn1st KOMIIEHCALIMK TEXHOJIOIMYECKMX OTKIOHEHHH Mo dase u
K09 PUUMEHTY YCHICHHS KaHAJIOB NPEAYCMOTPEHa KaluOpOBKa.
OHa NPOM3BOIHUTCS 110 U3/yYEHHIO NEPEATYNKa, HAIIPABIEHHOTO
Ha peuweTky u3 GUKCHPOBAHHOH TOYKH. [l 3TOH TOYKM paccyu-
THIBAETCSl ~ TEOPETHYECKas aMIUIMTYIHO-(azoBas (QyHKLUUA B
IJIOCKOCTH TOJIOTPaMMBbl, HA KOTOPYIO IO3JEMEHTHO IEJIUTCS 3a-
¢ukcupoBaHHas NpH KaauOpPOBKE IByMEPHas SKCIIEPMMEHTaIbHAs
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¢yukuus. Gopmupyercst KanuOpoBouHas Tabiauua, Ha KOTOPYIO
OyAyT yMHOXXaTbCs BCE M3MEPAEMBIE CHTHAJIBI.

KanubpoBka Oo4YeHb OTBETCTBEHHAs ONEpauusi, M BCE €€ He-
TOYHOCTH OYyAyT [ajiee BOCIPOM3BOAMTCS B KaXKIOM MU3MEPEHHH.
Ee cneayeT MpoBOAMTH Ha OTKPHITOM NpocTpaHcTse. JIo6oi na-
Pa3sMTHBIHA CHrHaJ, MONABIUMI Ha PEILEeTKY B NPOLECce KaauOpos-
Ky, OyJeT MPUCYTCTBOBATh YXKe BO BCEX Ja/IbHEHUIUX H3MEpEHH-
X, UCKaX<asi uX.
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