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3epKanbHble CNYTHUKOBbIE

dHTEHHbI




Ha3bIBalOTCH anepTypHble aHTEeHHbI, Y
KOTOPbLIX MoJfie B pacKkpbiBe (hopMupyeTcAa B pe3ynbraTe
OTPaXXeHUS 3NIEKTPOMAarHUTHbLIX BOJSIH OT MeTaslyIu4ecKou
NoBepXHOCTU cneLuanbHOro pedriekropa (3epkana).
UCTOYHMKOM 3N1EeKTPOMaArHUTHOM BOJSTHbI OOBLIYHO CRYXUT
Kakafg-nmdbo HebOonbLaa aHTeHHa, Ha3biBaemMass B A4aHHOM
crniyvae 3epkana.
3epKaribHOM aHTeHHbl. [puHUMN
AEUCTBUA  3epKanbHOM  aHTEeHHbl 3aKrw4yaeTcda B
npeobpa3soBaHMUM B peXxunme nepenadv ¢ NOMoLbLIO XOpPOLLO
oTpaXalwwen nOBEepPXHOCTU cneuuanbHoun dopmbli
(3epkana) nons  cnaboHanpaBfieHHOro MNepBUYHOrO
UCTOYHMKA (OOny4aTensi) BO BTOPUUYHOE norse ¢ 3aaaHHbIMU
HanpaBrieHHbIMU cBoucTtBamun. OObLIYHO
npeobpa3yeTcs B
ObOnNnacTe, NbhUMEeHeHUS 2ebDKANLHLIX AHTEeHH:@ -



EBponenckne CnyTHUKU BeLwjaroT
npemmyLlecTBeHHO B Ku-Aaunana3oHe. Poccuuckue wm
asmaTcKue CnyTHUKU OObLIYHO BeAyT BelwaHue B o6oux
YaCTOTHbIX AMana3oHax.

Ku-puana3oH YyCJIOBHO pa3ouT Ha Tpu

noaavanasoHa:
[lepBbiu AuanasoH (10,7-11,8 ITy) HOCUT Ha3BaHue
Anana3oH FSS.
BTopon pAmanasoH (11,8-12,5 ITuy) Ha3biBaeTcAa DBS-
ANanasoH.
TpeTn pAauanasoH (12,5-12,75 [Tuy) Ha3biBaeTcs no
HauMeHoOBaHUIO pPaHLY3CKUX CNYTHUKOB Telecom,
MCNONMb3YHLUX ANA BelWaHUs 3TU 4YacToTbl.

CooTBEeTCTBEHHO, U Ku-KOHBepTepbl ObLIBAIOT TpeX
TUNOB : oAgHOAMaNa3oHHbIe C NMNOJSIOCOU 4acToT 10,7 —
11,8 Ty, pByxananasoHHble — 10,7 — 12,5 I'Tu. wm
Tpexauana3oHHble MNU TFull Band, Wide Band, Triple) C



AHMEHHbI ¢ 3epKasioM 8 sude napabosiouda epawieHust
desisimcsi Ha 0dea OCHOBHbIX Kjlacca: ocecuMMempuYHbIl
napabonuyeckul pegriekmop U acuMmMempuyHbll.
lepebit murn aHMeHH MnPUHsIMOo Ha3bleamb




napabosiudecKkue aHmMeHHbl CMPOEKMUPOBaHbI
crneyuasibHO OJisi npuemMa KpauHe cnabbix cuz2Hanoe, npuxoosIWUX,
Harnpumep, om MeXrnjlaHemHbIX KOCMUYeCKUX anrnapamoe usiu om oasieKux
2anakmuk. B Apecu6o ([lyapmo-Puko) delicmeyem OOUH U3 KpynHeuwux
paduomesieckornoe ¢ MemasUlUMECKUM ompaxamesieM @6  e8ude
cghepuyecko2o ceaMeHma, duamMemp KOmMopoz20 paseH 300 M. AHMeHHa
umeem Hernoodeu)XHoe («MepuduaHHOe») OCHO8aHUe; ee NMPUEeMHbIU paduoslyy
nepemew,aemcsi no Heboceody 6riazodapsi epauweHuro 3emnu. Camas
6onbwasi (76 M) MOJIHOCMbIO MOOBU)XKHasi aHMeHHa pacriosiokeHa e
xodpenn-beHke (BenukobpumaHusi) O6rniyyamenb makou aHMEeHHbI
pacnonazaemcsi 8 ¢hoKyce, coenadarowieM ¢ 2eoMempu4yecKuUM UeHmpom
aHmeHHsI. [j5s1 e2o KpenneHusi mpebyromcsi cneyuasibHbie ONopabl.

siesisiemcsi Kak 6bl 8bipe3aHHbIM Ce2MEeHMOM
napabosibi. POKyc mako2o ceameHma pacrosiOXeH HUXkKe 2eoMempu4ecKo20
UeHmpa aHmeHHbl. MO ycmpaHsiem 3ameHeHue MoJsie3HoU naouw,adu
aHmMeHHbI 0bs1y4amersiemM u e2o ornopamMmu, Ymo rnoebiwaem ee KoaghghuyueHm
rMnoJyie3Ho20 UCMOJ/Ib308aHUsl npu OOUHakoeolU mow,adu 3epKasna ¢
npssMogoKycHolU aHmeHHou. K momy e, obrsiy4amesib ycmaHO8J1IeH HUXe
UeHmpa msikecmu aHmMeHHbI, meM caMbIM yeesiu4dueasi ee ycmol4yueocmab
npu eempoebix Ha2py3kax. Takol mun aHmeHH HauboJsiee pacnpocmpaHeH 8
UHOueudyallbHOM TripuemMe CcrymHUKoeo20 mesiegaudeHusi. OghcemHbie

aHmeHHbI yesiecoobpa3Ho ucnosib3oeams, ecsu 6515 ycmolivueoz20 npuema
ADO2DAMM QLIADAMLEN2OD ~RAVVIMEHIIKA HaAaNABYOOIIM DA2MAD AHMALMLI OO0 7 5 M






BaxxHelwumu xapakmepucmukamu napabosiudeckux
3epKasibHbIX aHMeHH SesiIarmcsi KoagpuyueHm
ycurneHus ] [IEETETVIVE HanpaeJsieHHocmu.
KoagpgpuuyueHm ycuneHusi napabosiudeckoul aHmMeHHbI
3asucum om Jduamempa napabosiouda: yem 6osibwe
duamMemp 3epkKasla, meM eblle KoaghguyueHm
ycusieHusi. 3asucuMocmb KO3huyueHma ycusieHus
napabosiuyeckoli aHmeHHbI om duamempa rnpuesedeHa

X Y APSLGE  VUNCE

330, | 973 146.0 | 194.7




Momexa

aHMeHHbI (pucyHoK 3)
Xxapakmepu3syem 3asucumMocmsb
amMnaumyosbi Hanpsi)xeHHocmu
d/IeKmpu4eCcKo20 nossi E
co3daeaeMo020 aHMeHHoU e
HeKomopou mo4yKe, om HarnpaeJsieHUsi
Ha amy moyky. [lpu asmom
paccmosiHue om aHmeHHbl 00
daHHoU MmoYKuU ocmaemcsi
MOCMOSIHHbIM. YeesnuyeHue
KoagppuyueHma ycusneHusi aHmeHH»bI
eJsieyem 3a coboll cy)xeHue 2/1a8HO20
Jsieriecmka duazpaMmbl
HarnpaeJsieHHocmu, a cy>xeHue e20 00
eesIuUdUHbI MeHee 1° npueodum K
Heobxodumocmu cHabxamb
aHMeHHy cucmemMou Crie)XeHuUsl, mak
KaKk 2eocmayuoHapHble CIYMHUKU
coeepwarom KosiebaHusi 8OKpye
€80€e20 cCmauuOHapPHO20 MOJIOKEeHUs
Ha opbume. Yesenu4yeHue WUPUHbI
duazpaMmbl HanpaesieHHocmu
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Camol saxHouU xapakmepucmukoul napabosiudecKkoli aHmMeHHbI s18J1s1emcsi
. OHa OoJsmKHa ¢ MUHUMasIbHbIMU owubkamu noemopsime
¢popmMy napabosiouda epauweHusi. ToyHocmb coOb6O0eHuUsi HOPMbI
onpedesisem KoaghhuyueHm ycusnieHuss aHmMeHHbl U ee OJOuaz2pammy
HanpaesieHHocmu. Jllo6oe omksrioHeHuUe peasibHOU ¢hopMbI napabosiu4ecko20
3epkKasia om udeasibHOU esiusiem Ha XapakmepucmuKu aHmeHHbIl. Bo3Hukarom
¢ghaszoeblie owubku, Komopbie yxydwarom Kadecmeo [PUHUMaeMo20
u3zobpaxkeHusi, CHUXxaemcsi KoaghghuyueHm ycusieHusi aHmeHHbl. IckaxeHue
¢popmMblI npoucxodum U 8 npouyecce IKcnsayamauyuu aHMeHH: oo
eo3delicmeueM eempa U amMOCEEepHbIX 0caldKoe, cullbl msiXecmu, Kak
criedcmeue HepasHOMEPHO20 rpozpesa MNo8epPxXHOCMU COJIHEYHbIMU JlyYaMmul.
C yyemom s3mux c¢pakmopoe ornpedesissemcs

Ans uzzomoersieHUs1 criymMHUKO8bIX aHMEHH 8 OCHOBHOM UCHMOJIb3Yom
cmasb u dropanromuHul. CmanbHbIe aHMeHHbI deweeasie a/lloOMUHUEBbIX, HO
msixesiee u 6osibwe nodeepxeHbl KOPPO3Uuu, NoO3MomMy OJsisi HUX OCOOEHHOo
CEVIGE] aHMUKoOpPpO3UUHas obpabomka. lpu ompaxeHuu
3JIeKmpoMa2HUMHO20 cu2Hasia om rnosepxHoOocCmu 3epkKasia y4acmeaeyem O4eHb
MOHKUU MNMpunosepxHOCMHbIU csiou mMemarsnna. B cny4yae noepexdeHusi e2o
p)Xag4yuHoU 3Ha4YumesibHO CHUXaemcsi 3(ppheKmueHOCMb aHMEeHHbI.
CmarsnibHyr0 aHmMeHHy Jsiy4dule cHa4yasia MnoKpbimMb MOHKUM 3aW,UmHbIM CJ/10eM
Kako20-HUbydb yueemHo20 Memarisia (Hanpumep, YUHKa) a 3ameM rnoKpacumsa.

C annromMmuHueebIMU aHmeHHamu amux rnpobsiem He eo3Hukaem. OOHaKo OHU
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ToeepxHocmu 3epkasia npudaemcsi ¢popma, obecnevyuesarowiasl
¢gpopmMuposaHue HyY)XHou duazpaMmbl HanpaesieHHocmu. Haubornee
pacnpocmpaHeHbl 3epKasa 6 eude napabosiouda epaujeHus,
yceyeHHO20 napabosiouda, napabosiudecko20 UuJIUHOPa, YusuHApa
crneuyuasibHO20 rnpoguJis.

Pa3mepbl 3epkania OO/KHbI 6bImb MHO20 O60sibwe OnUHBbI
usslyd4aemMolu @OJIHbl. 3epKasio OOJDKHO [MOJ/IHOCMbIO oOmpaxamb
nadarowue Ha He20 3JJIeKMpPOMa2HUMHbIe 80JIHbl. TonuwuHa
noeepxHocmu dosmkHa 6bimb 8 2-3 pa3a 60osibwe eesilu4UHbI CKUH-CJI0S1
A. CnnowHbIe ompaxxameJsiu 8bINOJIHSAIOM 8 eude MemaJsisiud4ecKux
Jlucmoe uJlu njeHOK, HaHOCUMbIX Ha OU3JIEeKMPUYECKYO OCHO8Y
(meHonacm)

UHoe0a
nepgopupos
npsiMoy20J1bH
napycHocmu

OJIHAIOMm 8 euode
doe Kpyasi020 usnu
a 3epkKasa u ezo




llpu nepgopayuu pegriekmopa 4Yacmb 3IHepa2uu
rnpoca4yusaemcsi CK8BO3b HE20, YMO rnpueoouUm K Hasiu4yuro
u3ssly4eHuUsi Ha3ald U YMEeHbWeHUr KoagopuyueHma
HanpaesIeHHO20 delicmevus. Kayecmeo makKo20
ompaxameirs Xapakmenuzviom KoaghpuyueHmom
rMpPoOxXo)K0eHUusi

20e -MOWHOCIMb npowedwed CK0O3b OompaamelJlb

80JIHbI;
-MOowHOCMb nadarouwel Ha

Mpu 3ndYBRASCRESIB O d8lima npoxoxdeHus nopsdka

ompaxamesnu 3PPEKMUBHO 8bINOJIHSIOM Cceou
¢yHKUUU. lNepgopuposaHHbIU ompaxamejsib u
ompaxameJsb U3 2-X ITUHeUHOU cemkKu HedyecmeumersibHbI K
nosisipuzayuu nadarowux eosiH. [ns nepgopupo8aHHO20
ompaxamesnsi KoaghguuueHm rpoxoxxoeHuUss umeem
yodoesiemeopumersibHble  3Ha4YeHUs1 npu  oduamempe

omeepcmuu MeHbuweM U npu cymmapHou nsouwaou
Nnmeanrmiilil bue 00 NonoaclIbtLI ARANIIIanll croa20 flicmaa



lpu pacyeme npodussi
3epkana ucnosib3yrom
3aKOH paeeHcmea
onmuyYyeckux OflUH nymeu
Mexdy ¢ppoHmamu, a cam
pacyem npoeodsim ¢
noMouwbHo mMemooda
2eoMempu4yecKkou onmuku.
llycmb e ¢pokyce aHmMeHHbI
F HaxooumbCsi UCMOYHUK
chepuyec-Kux BOJIH.
Inockuu ¢chnoHM 8OMHE! 8

ackpbige ’61ydem 8. mom
Bbipaxxasi amu ompe3ku Yepe3 ¢(hok e pacc osmugé_’u

(paccmosiHue om ¢pokKyca 0o 6epWuHIy, 3L % unonspHele
KoopOuHambl 11 ® moyku ompa)k'i#% o [ i t/'ggpny qyum




Imo ecmb ypasHeHue napabosibi 8 MnoNSIPHbIX
KoopOuHamax ¢ Ha4yasloM e ee ¢hoKyce U napamMempom p=2f.
Ucnonb3yemass yacmb napabosibl o2paHu4yueaemcsi ee
packpbieom AB. 02Z- ocb napabosibli, Ha3bieaemas
onmu4yecKkol OcCbio 3epxana. R npsiMoy2o/ibHOU cucmeme
KoopOuHam ypaeHeHue rnapabosibi umeem auod

£ - pa3Mep packpbiea; f - (pOKycCHoe paccmosiHue; i — 251y6uHy
3epkana;® - y2os pacKkpblea (y20J1, Mo0 KOmopbIM 8UCHO 3epKasla
u3 ¢pokyca)

Ecnu 3adaH pa3mep packpbigea £, MO U3MeHEHUE IOJIOXKeHUs
obsiyyamersis Ha OCU 3epkasila OOJDKHO COrpoeoxodambcCs
usMeHeHueM npohusnisi 3epkasia makK, Ymobbl Hoeoe (POKYyCHoe
paccmosiHue 6bI710 pagHO paccmosiHuro om obsiyyamesnss 0o
eepWUHbI 3epKasia, uHa4ye uMeem Mecmo HecuHga3HoOCMb roJisi 8
packpbiee. YeenuyeHue (hoKycCHO20 pacCmosiHUsI f npu 3a0aHHOM



lpu oduHakoeomMm duamempe annepmypbl KOPOMKOGOKYCHbIe napabosioudsbl
ob6rradarom 6onbwol 2r1ybuHol, Ymo desraem KpauHe HeyOOb6HbLIM ycmaHOBKY
ob61ydyamernsi 8 hokyce. B kopomkogoKycHbIx napabosioudax paccmosiHue om
ob6s1y4yamerisi 00 eepWUHbI 3epKasia 3Ha4umeJsibHO MeHbWe, 4eM 00 e20 Kpaes,
Ymo npueodum K HepasHoMepHocmu e6siu3u obriyyamersisi amnaumyo 60JIH,
ompa3ueuwuxcsi om KpoMKu napabosiouda u om 30HbI, 651U3KOU K eepuiuHe.
AnuHHogoKycHble napabosioudbl umMerom MeHbWwyr 2s51y6uHy, ycmaHoeKa
obniydyamens siensiemcsi 6osiee yOob6HoU u amniumyOHoe pacripedesieHue
cmaHosumcs 6osiee paeHoMepHbIM. Ecnu napamemp p npeebiwaem paduyc
arnepmypbl, OKYcC, 6 KOmopoM OOJIKEeH Haxodumbcsi o0b6ny4yamernsb,



lpu epawieHuu napabosibl 80KpPy2 onmu4yeckol ocu nosay4yaemcsi napabosioud
epauwjeHusi, 0s1s1 06s1y4eHuUs1 Komopou UCIMOoJIb3YHom obnyyamens. lpu
napaJsisiesisHoM rnepemeuw,eHuu rnpoghusiss 001k NPsIMOU noJsly4aemM noeepxHocmab
napabosniuyecko2o0 UuJsluHOpa, Osisi Oob6siy4YeHUsT KOMOPOU HY)XeH
ob6siydyamesib. AHMEHHbI C MakKuM 3ePKaJioM Ha3biearom UUJIUHOPUYECKUMU
napabosnuyecku
ocecumMmMempuy

opuelmuposaH . Ans
ob6siyyamersnia makou KOHCMPYKUUU KpernsieHUeM MoXem CJy)Kumb caM XEcmKuu
KoaKcuasnbHbIU Kabenb. Manbie padmepbl obs1iydameriss, omcymcmeue msi2 U CmMoekK
KpernsieHuUsi obecrnneyusaem , U makou obrniyyamerb
ucrosib3yrom 8 aHmMeHHax C OMmHOCUMeJsIbHO MalsibIM pa3MepoM arnepmypbl L.
Hfuazpammbl HanpaeneHHocmu 3mo2o ob6rnyyamens e E- u H- nnockocmsix
3Ha4YumesibHO omsu4aromcs opy2 om dpyaa. Toe0a pacrnipedesieHue amnumyo rnosisi
Q hackbhkiee nNonvyaemes He ocecliIMMembUYHLIM 4ymo eeodem kK 6onee vakoil [1H e H-



da3zoebili ueHmMp nexum mMexody subpamopom u
duckom. [Jluazpamma  HanpaesieHHocmu  noYmu
OCeCUMMEeINY%IiG,  XOpoWo  afnmnpoKcuMupyemcs
8bIpaKeHuUeMm Pechniekmop umeem duamemp
npubnusumesibHO pPaeHbIl 1,5 om OJSIUHbI U3sly4aemMoll
80JIHbI , YMO npu HebosnbWuUX pa3mMepax packKpbiea
MO)kem co30amb 3aMemHoe 3ameHeHue.



Jeyx eubpamopHbie unu Yyemsbipex aubpamopHbIU
obsiyyamenu, eo036y)xdaeMble OMKPbIMbIMU KOHUaMUu
80JIHO60008 (3} ucrnosb3yrom 8
duarna3oHe OJiuH 80JIH. Bubpamopbl, 651u3kue K KOHUY
80J1HOB00a (1) sienisiromcsi HacmpoeHHbIMU
rnosiyeosIHo8bIMU e8ubpamopamu, a yoasieHHble om
OMKPbLIMO20 KOHUa 60JIHo800a Ha paccmosiHue 8
yemeepmb OJIUHbI 8OJIHbI (2) - peghsieKmophbl.

OpUEHMUPOBaH 8
Ecnu ucnonb3oeamb
CYy)XXeHue 80JIHoeoda K e20 OMmMKPbLIMOMY KOHUYy U



Bce paccmMmompeHHbie obsiydamenu umerom masibie 2abapumabi, HO ux
rnoJsioca npornyckKkaHusi MeHbuwe 10% om pabo4yel 0nuHbI 80sIHbI. Kpome mozao
Cy)XeHue eo0JsIHo800a U uWesib 8 KoakcuaJlbHOM Kabesie oz2paHu4usarom
nepedasaemMyro MOUW,HOCMb. u

ce80600HbI Oom makux Hedocmamkoe. MI3aMeHeHusi pa3mepoe
packpbiea pyrnopa rno3eosisiiom nosiydames dua2paMMbl HarnpaesieHHOCmMu om
ocecuMMempuyYHbIX 00 Pe3Ko HecuMmMempu4Hbix. OcHO8HOU HedocmamokK
makux obnyyamernell - 6onbwas nnouw,adb pacKkpbiea, a 3Ha4yum U 3ameHeHUsl
3epkasia, Heo6xo0umMocmsb 8 crieyuasibHbIX CMOUKaxX KperJsieHUsl.

7 WuniuHa duazpaMMbl HaNpPaeacHH3cm: 8 2/1a8HbIX MJI0CKOCMSIX

onpeodesisemscs aisIDNKeHUeM:

,20€ R} -paduy: pacKpblea; - 01151 Kpy2J1020 [AaCcKpbiea
3epKaJsibHOU aHMEeHHbI U - OJ151 NPSIMOY20J1bHO20 PacKpsiea.
2. Bbluepbiw ,a0e -KoaghhuyueHm ucrnosib308aHusi naouw,aou,

Ko3ghghuyueHm nepexeama umMmeem onmMumMalsibHOe 3Ha4YeHue rnpu 3Ha4yeHuu
MoJI08UHbI yas1a pacKpbiea L odJ1Iy4amere, 0arouwem
ocecuMMempuYHyro QuazpaMmMy HarnpaesieHHocmu.

3. KoaghghuyueHm HanpaerieHHO20 delicmeusi 3epKaJibHOU aHMEeHHbI

-



