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THMO®EEBA A A, KO3JIOBCKASA H, A, IPOHOBA B A, XJIOITKOBA 3 K

- BbIBOP ®0PMbl PACKPbIBA HEOCECHMMETPHYHDBIX AHTEHH
B 3ABHCHMOCTH OT JHATPAMMBI HANPABJIEHHOCTH
OBJAYYATEAA
1

» -

ITpu paspaGoTke 3epKaJbHHX aHTERH B GOJbLIHHCTBE CJAYYA€B NEPBHUHOH (HCXOZHOM)
SIBJIACTCH (OPMa DPaCKpHiBA AHTEHHB,, a BTOPHUHOH (MCKOMOI) — ZMArpaMma HalupasJcH-
Hocrd (JIH) obayuarens, KOTOPYI0 CHHTE3HPYIOT C YYeTOM OCHOBHBIX EOMETPHYECKHX pas-
MeDOB aHTEHHB

Cpelly CymeCTBYIOIMX 3ePKAJLHBIX aHTEHH BCTPEYalTCs aHTEHHL ¢ NPSIMOYTOJbHOM,
TpaneneHAanbHON, LTHITHYECKOR M CeKTOPHOH GopMoit packpusa ORHAKO GONLIIHHCTBO
H3 HHX HMEIOT KDPYyIVIBE PackpHB M ABAFIOTCS OCECHMMETDHUHBIMH. 3T0 CBS3aHO Kak ¢
16 ' - . .



[image: image9.png]TEXHOJIOrHell HBroTOBJeHHs (UPH MNCIONB3OBAHHH TPAaAHUMOHHBIX TEXHOJOIHMYECKHX NpO-
LeCCOB aHTEHHBL C KPYrJABIM DACKPHIBOM RauboJee NPOCTH B H3TOTOBJEHHH), Tak H C TeM,
uro Gosbllaz yacTh OOJyuaTesefl 3epKaJbHHIX ZHTeHH HMeeT OJAH3KYI0 K OCeCHMMeTDHUHOM
(opMy IIaBHOrO JenecTka.! )

C BHeipesueM HOBBIX TEXHOJOTHYECKHMX INPOLECCOB, H3IDHMEP, IIPH H3rOTOBJEHHH -
3epKasl H3 MCTA/NIA3HPOBANHOTO CTEKAOINIACTHKA, NPOHIBOACTBO AHTEHH C IIPOH3BOJIBLHOM
dopmoii packpmipa yxe He BHI3HBAaeT 0COOHX 1pyAuOCTefl. 3TO A2€T BO3MOXKHOCTb H3Me-
HHTh NOAXOA K MX paspaboTke, T. e DNpPHHATL 3a nepsoocuosy HOH o6nywarens, cunras
HCKOMOJ (POPMy pACKpHIBa aHTEHHBI, JHOO HalTH ONTHMAJLHBIA BAPUAHT, H3MEHsA H Tep-
BOe M BTOPOE, NpU 3TOM riapHui Jenmecrox JIH o6nyvaTenas moxer HMeTh IPOH3BOJBHYIO
tdopmy. '

Huxe nansl NpHMepH peasHaallid NpPeAJIAraeMoro noaxoza npnmelHTeNnsHO X He-
OCECHMMETDHUHEIM OJHO3ePKAJIBHHM 2HTEHHAM, BHINOJHEHHHIM [0 CXeMe C BBIHECEHHEIM
o6JIyuareseM, JjA KOTOpHX paspaborka obayuaresns ¢ JH, 6imskoll x ONTHMaJbHOHN, NpH
3anannofl popMe DacKpHBa BecbMa SaTPYAHHTeJIbHA.

OcHOBOK st onlpefeneHHss (GOPMB DacKPHBA H 1€OMETDHUECKHX Pa3MepPoB aHTeHHH
(puc. 1, rpe Wo— yronm HAKJIOHA OCH BOJHOBOAHOTO BHXOAa OOJyuaTeNsd OTHOCHTENbHO

\x
dy ‘

Puc. 1

doxassHolt ocH; dp M ds — pPasMep DacKkpHBA AHTEHHB! COOTBETCTBEHHO B TOPH3OHTAJBHON
H BEPTHKANBHON IJIOCKOCTAX; Xg~— CMELICHHEe UEHTPa DPaCKpHBAa AHTEHHH B BePTHKAJBHOR
IUIOCKOCTH OTHOCHTEJILHO oKansHofi ocH) spJsiercs npocrpancreenHas [OH o6Gayuaress.
Ilns ee onpenenenns Gutin usMepersl [H o61yuarTesst B HECKONBKHX IJIOCKOCTSX, IPOXO-
IAMMX yepe3 OCh BOJHOBOJHOIO BHIXOJMAa M HAKJIOHEHHHEIX OTHOCHTENIBHO IJIOCKOCTH CHM-
METPHH aHTEHHH Ha yroi @ .B xauecTBe ofayuarenelt Owom BHOpDanLl JBe MOAH(DHKANHE
pachasHpOBaHHOrO pymnopa ¢ H30MOM o6pasyworiet {1]. .

Ha prc. 2 m 3 noxasank pesyJabTaTH H3IMEpDEHHH B cekTOpe ymios =0, HeCKoaBKO
fpeBBIANOIEM INHPHHY raasHoro Jgemectka JH ofryuarens, Hanpasmesue 0==0° coor-
BETCTBYeT HATpPAaBJEHIIO BAOJL OCH BONHOBOAHOTO BHIXOLA OOGJyUATRNH {

JuarpamMa nanpaBieHHOCTH HepBoro obayuartesst {cM puc 2) B KaxjJof H3 IIO- Y
CKocTel, NPOXOAANHX uyepes OCh NHTAIOIErc BOJHOBCA2, CHMMETPHYHA 3TOH OCH, HO HMeeT
CyneCTBEHHOe pasnnyHe N0 IIMpHHE B ABYX IMIABHHX (B3auUMHO NEPIeHAHKYJISPHEX) IJIO-
CKOCTAX.

Bropo#t ofnygatens [2] uMeeT B MIOCKOCTH CHMMETDIUH AHTCHHE ACHMMETPHUHYIO
dopmy raaBHoro Jemectka (¢M pHC. 3), UTO NO3BOJSET ¥ KOFEUHOM HTOre INOJYYHTh B
DACKPLIBE HEOCECHMMETDHUHON AHTEHHH pacnpelesnerye aMuIdaTYIH nonsd, OJu3koe X oce-
CHMMETPHUHOMY . ' .

B pesynprate MamunHON o6paGOTKH JAHHBIX, NPUBENEHHBIX HA puc. 2 w 3, GBIH mo-
CTPOEHEl KOHTYDHBIE JIHHMYM Daclpefie/leHts AMIUIHTYLE] TOAS B PACKDHBE aHTEHHB IO YPOB-
o —5; —10; —15; —20 1B jnas BepTHKaJbHON (HenpepHBEAs JHHWA) ¥ TODH30H-
TanpHOK (IITPUXOBAsA JHEHSA) MOJADHSANHN, a TAKKE JFNHH PACTPeNENeHHs aMIIUTYRH,
MO/l B BEDTHKAJbHOH M rOPHSOHTAJBHON NJIOCKOCTSIX IS CJydast, KOrAa pasMep packpuBa™
orpaHugen KoHTypoM ——15 nb. Pacyer nposOAMACS Mist aHTEHH ¢ (QOKYCHHIM pacCTOSHHEM
F=0326 M (puc. 4) u F=0,575 u (puc. 5). .

Ilpu ucnonnzosanum obaywarens ¢ cummerpwyrof JIH B cxeMe anTeHHH ¢ BHHeCeH-»
HEIM o0JyuaTeseM NONYYUTh CHMMETPHUROe DaclpeflesieHpe B BEPTHKAJbHOM MJOCKOCTH He:
NIPEACTABNACTCS BO3MOXHHEM, HanGospiiee npuOMMmenwe X CHMMETDHUHOMY pacnpenene-
HHI0 COOTBETCTBYET CNYUaI0, KOrja HHKHSAA KPOMKa pacKpHBa AHTEHHH TIpH ee OBJTyqIeHRH

A . T
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[image: image4.png]yposuem —15 b nmourH cosmagaer ¢ ¢o- x/r'
KaneHOH OChIO; MpH 3TOM o6aydaTtesb BEIHE- 30
CeH 32 Upenacasl packphbisa.

OCHOBHHE eOMETPHYCCKHE PA3MePHl aH-
TEHHBL, COOTBETCTBYIOULHE paBHOBQﬂHKOMY 25
ypopHo  ofayuensss  KPOMKH  3eprana &
(—15 nB), caenyommue:

Wo=60° dp~2,5F; do~1,9F; Xq=~1,25F.

®opMa packpeiza aHTCHHLL, COOTBETCT- 2’0
pylomast KOoHTypy -—15 1B, Becsma cBoeol-
pasHa W He COBHajaeT HH C ONHOH H3 cymie-
CTBYIOIINX, a pacupejeseHde AMIVIHTYIH IO- 15
Jsi B BEPTHKAJbHON ILTOCKOCTH HMEeT HEKo-
TODPYIO 2CHMMETDHIO.

IMpn ucnosb3oBauuu oOJyyaTeds, cle-
HHAJNBHO ONTHMH3UPOBAHHOrO [JA HEOoCeCHM- 2
MEeTPHUHO} AHTEHHBl C KPYTJABIM DACKPHLIBOM,
te ¢ acummerpuunoft TH, ocecummerpuunoe {15
pacnpeneiicHie aMIVINTYAL TOJS B packphise
AHTEHHH, orpanuucHHoM xoutypom —I5 2B,
noayuacrcs npu Wo=70° (cMm. puc 58). Iipy (0
sroM dn=2,2F; dr=2,1F; xy=1,4F, a dopma §

pacKpsiBa NIPAKTIYECKN He OTaAHYAETCH OT () 05d. .
KPYTJIoH. W
HpcanaraeMerit nopxoa Kk paspaborke  -ff) g

4HTeHH II03BOJIET He TOMbKO OlpefesaHTh

(npu sapannoir [OH oGayuartess) ONTHMATD- - D7) ﬁ
Hylo QOpMY pacKphBa M OCHOBHBHE reOMeTpH- .9

YeCKHEe COOTHOIEHHS 4HTEHHBl, HO M RaMe- ,
THTH JanbHefuwwe ny1u  ontumusauun H Puc. 4

o6ayuarens;, ecam INOJYYERUBIE pEayALTATH  °

He OTBeyaloT KakuM-aulo  coeundHyecknM .

TPeGOBANNAM, JIPEXbABASCMHIM K anTenne, KpoMe TOrO, amamu3 KOHTYPHOH KapTH HaeT
BOBMOXKHOCTb BHIABHTbL Halboaee TIOMEXOONACHHE HalpaBienus [ NPHHATH MEPH, YIyUlIalo-
HiHe TNOMEeXO3aIMMUIEHROCTh AHTEHHBH HMEHHO B STHX HanpapJjenusx Hambosaee mpocto ato
JIOCTHrAETCS yBE.THYCHNEM B IIOMEXOONACHHX HamnpaBJelHAX pasMepa anepTypH (Yro NpH-
BOAHT K YMEHbIICHHIO YDOBHsi OOJNyYeHHs RDOMKH) H YCTAHOBKON DPa3fHyHBIX HOTONHH-
TeJbHBIX 39KpanoB Jlag 3Toro nenecoofpasmo CTPOMTb KOHTYPHHE KaPTH DacHpefeseHHst
aMITATYABL MOJISi HC TOJBKO B UpeHeJaX IVIaBHOIO, HO M B CEKTOpe OAHMKHUX BOKOBHX Jie-
1ecTKOB npocrpancreennolt JAH obayyarens.,

Hus nposepxn 3G(MeKTHBHOCTH NPEANAraeMOro pEmieHHR Ha GCHORe KOHTYDHOH Kap-
Tot (cM. puc. 5,a) Gwian onpefeseds (OPMa PACKPHIRA, TEOMETPHUCCKHE PAIMEPH M TpH-
HITH LOMOJIHHTENbHEE MEPH IO YAVUIIeHWO NOMEXO3alNXIICHHOCTH BHOBL paspabaThBae-
Mofi awurtennu. [Ipm 3TOM B OCHOBY pacuerasOnuia sasomena [JH ofayuaresns, OnTHMH3H-
POBAMHOrO payee AJs HEOCECHMMETDHYHON AHTEHHE C KDYIVILIM DAaCKPHIBOM AHAMETPOM
L5 m-—~AHK-1,5 [3], enmonmennoli 10 0AHO3epKAJbHON CXeMe ¢ BHUIeCeHHHM 00Jayua-
TeneM.

K paspaBaruisaemoit antenne AH-1,5 ¢ pasmofi mnomaneio packpsisa (S=1,7 m?)
GBITH IIpel'bsiBIIEHB Te ke TpeGopammA, uTO H K paspaloranpofi pauee autemne AHK-1,5:
HHIKHI yPOBEHb HNePBBIX OGOKOBHIX JIENECTKOB; XOPOas MOMEXO3AUHIUEHHOCTh KAK B [le-
pelHeM, Tak H B 3alHeM IOJYIPOCTPAHCTBE TOPH3OHTANBHON IJIOCKOCTH IPU BHRICOKOH -
{IeKTHRHOCTH; HANPaBNEHNAH BeDTHKAJILHO BHHU3 BHXOX ofayuarens. [lag yAoSHeTBOpEHUS
nochenyero Tpefopanua HeobGxoxumo, utobe ¥y Guio pasno 90°

Ocnosnnie reomerpuuecke pasvepst AH-1,6 cneaywomue: F=0546 wm; dp=153 w;
dr=1,47 m; xg=1,14; dopma packpusa auvenns (o Xourypy —15 nB) or xpyraofi or-
JIHYAETC HesHaynTeabHO. I10yUeHHble pasMepH He COBIIAJAI0T, OJIHAKO, C COOTBETCTBYIO-
muvy pasmepamn AHK-1,5 (F=0,575 M; de=dr=15 M; xg=1,05 M), uro CmumeTeaBCT-

ByeT O TOM, YTO ClellHajbHO paspaboramunii pias AHK-1,5 obayuarens 6bli ONTHMH3EDO-
BaH HELOCTATOUHO

B pesyasrare amanmsa npocrpancrsenHoit IH ofayuatens m yuera crounHuecKHR
TpefoBanull, IpeAbABASEMEX K aHTeRHe, O6bita paspaforana anrtesra AH-1,5 ¢ paomansio
packpbiBa mpuMepHo 1,7 M2, ocHoBHBEIE TeoMeTpHuYeckue pasMepht ¥ ofmuit su3 KoTtopoR
noxasane na puc. 6, (ma puc. 6,6 A CPABHEHWS JAHH OCHOBHHIE TeOMETPHYSCKHE pas-

Mepw n obmuii sup anrennm AHK-1,5). Pacxkpms AH-1,5 npencrasaster cobofi nososany
- SR v
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[image: image6.png]sanmnca (pasmep mnosyoceit 1750 )
¥ 910 MM €3aHHOTO C GOKOB. &,
Tlo Gox;hypAH-l,S, KaKk H . T x4, 1825
AHK-1,5, ycraHosdeHm sammuT-
HHE 3KPaHH C XDHBOJHUCHHOH
KpoMkou, B oranune or AHK-1,5
HUZKHSS 9acTb adrtednsr AH-1,6
SABJAACTCA He 3IKPAHOM, a yacCThiO
paboueil MOBEPXHOCTH 3epKajia H 15609
upr pacuere KHMII Bxoaur B no-
BEPXHOCTD packpmisa,  XOTs
TIPAaKTHUECKH He YUaCTBYeT B~y Y z
$OpMHDOBAaHHM TJIABHOTO Jere- - g 200
¢TKa, Tak Kaxk obiyuyaercs 14
OYeHb HU3KHM ypOBHeM, a BOJH-
3 HHXKHeHl KPOMKH — Zaxke 60-
KOBHIMK Jemectkamu JH ofay- [5) . .
garedasi, Onsako npu HCIOJAB3O- !
BAaHHH TPaZHIVOHHHIX TEXHOJO- x x /40‘9,7
THUYECKHX MPOLECCOB Taxas aH-
TeHHa OoJiee NpOCTAa B M3TOTOB- )
sennn, vem AHK-1,5 b?\f)c
JnarpaMMel  manpapJaeHHO-
eru AH-1,5 B ropusonrasnbHOl p ) 5.9,!_% F
HJI0CKOCTH, MOJNYYeHHBE NPH H3-
MeDEHHAX Ha MOMENH, NPH To-
DM3OHTANBHON ¥ BEPTHKAJLHOH s
nojApusalMAX (HelpephsHas n Y (D) 4 b4
HI1PHXOBAsSE  JIHHHH — COOTBETCT-
BEHHO) IIOKas3aHH Ha pHC. 7. g ‘ol 5%,
TpuusaThle Mepel NO3BOJH-
au npu pasHoM ¢ AHK-1,5 xo- Puc 6
KO3(pHIKeHTE ycHAeHHs (npu-
mepro 40 nB) u KHIT (oxomo 0,65) chusurs 8 AH-1,5 YPOBEHDL AIEPTYPHHIX JIENECTKOB,
BRIOUAS [epBHIH, Npuvepo Ha 4. 10 B, a TarkXKe yMeHAIIHTH nepesiHBHNe H audpax-
UHOHHBIE JICNECTKH B BEDXHEM TNOJYNPOCTPAHCTBE; IIDH 3TOM BETPOBAs MJIOMAND AH-15
merpne, yem y AHK-15 (serposas miomass AH-1,5 pasna packpusy, a y AHK-1,5 yze-
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Pac. 7 . .

JIMYeHa Ha IJIOWANb TPOEKNMH 3Kpama). 3TO CTalo BO3ZMONKHEIM Gaaronaps Gosee pa-
IHOHAMBLHOMY BHOODY ¢ODMBL amepTyphl, XOTOPas OTJHYAETCH OT TPaguunORHOR (Kpyr-
70#) Gopmpt  CreayeT NOAYEPKHYTh, UTO 3AMETHOE YAYYIeHHe napamerpos AH-1,5 no
cpasrennio ¢ AHK-1,5 nonvueno secmoTpst Ba To, 4TO npu paszpalorke AH-15 wenospso-
BAZF.;}I:C(RI gﬁnyqarenb, JAH xotopore Omaa crenmassHo ONTHMHBHPOBANA [JAJS  AHTeHHH




[image: image7.png]Takam o6GpasoM, mpejJaraeMsiil IIOAXOA K paspafoTKe 3epKaJibHbX aHTEHH JaeT BO3-
MOXHOCT, CHCTDO M € MHHHMAaJIbHBIMH 3aTpaTaMH paspaboraTb aHTeHHY C BBHICOKHMH
SJIeKTPHYECKHMH napamerpaMi. Ero npumenenHe uaubonee »pdokTiHBHO NpH paspaboTke
HEOCeCHMMETPHUHEIX AaHTEHH, IVIaBHHH JENeCTOK KOTOPBIX He o0nagaerT OCeBOH CHMMeT-
pued.
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