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(57) M soOperenne OTHOCHTCA K OKOHHOW MNaHENM TPAHCIOPTHOIO CPEJCTBA, NPETHA3HAYEHHOH Juist

pasMeuIiCHusA B OTBEPCTHUU B Ky30B€ TPAHCIIOPTHOT'O CPEACTBA, MPUIYEM OTBEPCTUEC MMECT IO MEHBIIIEH
Mepe IEePBBIN Kpail 1 BTOPOH Kpaii, HeIIpephIBHO COSANHEHHBIE YITIOM, CHAO)KEHHOI aHTEeHHOW CHCTEMOIA,
cofiepKallel 0 MEHbIIeH Mepe MEPBYI0 U BTOPYIO aHTEHHBI, PACIOJIOKEHHBIE B OKPECTHOCTU YIVIA,
MpUYEM MepBasi ¥ BTOpasi aHTCHHBI CIIPOSKTUPOBAHBI ISl TIepeauu/IpueMa paJioBOIH B, 10 CYIIECTBY,
OIIMHAKOBOM JIMAala30HE 4YacTOT; IpPHYEM IIepBasi W BTOpas AHTEHHBI COAEPKAaT, COOTBETCTBEHHO,
MTUTAIOMINE YacTH, Pa3MEIICHHbIE OJM3KO APYT K APYTY, IPH 3TOM IepBasi aHTEHHA COAEPIKHUT IEPBBIH
Y4aCTOK, IPOXOASIIUN OT €€ MUTAIIIEH YaCTU NapajuIe]IbHO IIEPBOMY Kparo, YIVIy U Kpar OTBEPCTHI,
MIPUYEM yKa3aHHbBIA INEPBBIA y4YacTOK INPEACTAaBISIET COOOI HENPEPHIBHYIO JIMHHUIO, MPOXOASIIYI0 OT
MUTAIOIIEN 4acTH BJOIb MEPBOrO Kpas, yrila U BTOPOro Kpas M 3aKaHYUBAIOIIYIOCS B OJHOM TOYKE
nepexoza BAOJIb BTOPOTO Kpasi, BTOPOH y4acTOK, IPOXOAIINI OT TOYKH Mepexoia Ha yKa3aHHOM IIepBOM
y4JacTKe, IpHUeM TOUKa MepeXoa PacioioKeHa Ha 9acTH IEPBOT0 Y4acTKa, [0 CYIIECTBY MapalIeIbHOMI
BTOPOMY Kparo, IPH 3TOM BTOPOH y4acCTOK MPOXOAUT OT TOYKH MEPEXO/a B HANPABICHHUH, IO CYIIECTBY
OpPTOTOHAJIBHOM U IPOTUBOIIOJIOKHOM BTOPOMY KParO0 OTBEPCTHS; NMPH ITOM BTOpas aHTEHHA COIACPKUT
10 MEHBILIEH Mepe OAMH YYacTOK, 110 CYIIECTBY OPTOTOHAIBHBINA IIEPBOMY KPAO OTBEPCTHSI, IPHYEM 3TOT
Y4acTOK 3JEKTPUYECKU COEAMHEH C MUTAIOIIEH 4YacThlo; MpPU 3TOM paccTosHhe D MexIy nuraromei

YACTBIO BTOPOH aHTEHHBI M TOUKOH MEpeXoia yIOBIETBOpsieT cremyromteii dopmyne: DZ04/2, rye o -
KO3 PUIIEHT COKpaIeHNUs JUIMHBI PAIHOBOJIHBI HA OKOHHOM MaHEJH U A, - JUIMHA BOJIHbI PaJOBOJIHBI C
4yacToToH f, B BakyyMme, f, - camast BEICOKasi 4acTOTa MOIOCHI YacTOT, B KOTOPOIl IIepBast aHTEHHA W BTOpast
AQHTEHHA ACHUCTBYIOT KaK CUCT€Ma PAa3HECEHHBIX aHTEHH; M IPU ITOM paccTosHue D), MexIy BTOpBIM

A
Y4aCTKOM MepBOi aHTEHHEI U [IEPBBIM KPAeM YIOBIETBOPSCT creayromeit opmymne: ¢ s < Du<ads e

- KOOQPUINEHT COKpPAICHUS ATMHBI PAaAUOBOIHBI HA OKOHHOM IMaHeNIn U A - JJTHHA BOJIHBI PaIHOBOITHBI
C 4acToToi f; B Bakyyme, f - camast Hi3Kas 4acToTa IOJIOCH 9acTOT, B KOTOPOH IepBast aHTEHHA U BTOpast
AQHTEHHA JICHCTBYIOT KaK CUCTEMAa Pa3HECEHHBIX aHTECHH.
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AHTEHHA JJI51 CTeKJIa TPAHCMIOPTHOI'0 CpeCTBa

00/1a¢TL TEXHUKH

[0001] Hacrositiiee u300peTeHHE OTHOCUTCS K CTEKIy TPAHCIOPTHOTO CPEACTBA, KOTOPOE
CHaOXEHO TI0 MEHBIIEH Mepe IBYMsl aHTEHHAMH, IEHCTBYIOIIMMHU B OJIMHAKOBOH MOJIOCE YacCTOT.
Hacrosmee nzoOpereHue Takke OTHOCHUTCS K aHTEHHOH CHUCTeME Uil CTEKJIa TPAHCIIOPTHOTO
CPEACTBA, KOTOpasi CONEPKUT MO MEHbLIEH Mepe ABE AHTEHHBI, NCHCTBYIOLIHE B OAWHAKOBOM

I1OJIOCE YaCTOT.

YpoBeHb TeXHUKH

[0002] B ciyuae TpaguIMOHHBIX aHTEHH JUISI CTEKJIA, JJIsl 0Opa30BaHMs CUCTEMbI Pa3HECEHHBIX
AQHTEHH, Ha OJHOW OKOHHOW MaHENH Pa3sMELIar0T MHOXKECTBO AHTEHH JUIsl OAMHAKOBOM IMOJIOCHI
gactoT. Kaxkgass aHTeHHa OTHENbHO coenuHeHa ¢ pamuodactoTHbIM (RF) kabenem w/unm
3JIEKTPOHHBIMH KOMIIOHEHTaMH (Hampumep, ¢ MoxyieMm ycunurens). OObHO nBe wim Oosee
AaHTEHH HEOOXOAMMO pa3MellaTh Ha PACCTOSIHMM OAHY OT OPYroH, Ui TOro 4YToOblI OHU OBLIH
JOCTATOYHO BJIEKTpUYECKU H30aupoBaHbl. C Ipyroll CTOPOHBL Takas CHUCTEMa Pa3HECEHHBIX
aHTEHH JeJlaeT KOHCTPYUPOBaHUE TPAHCIIOPTHOTO cpencTBa Oojiee CI0oXKHBIM. JleficTBUTENbHO,
KQKIYI0 aHTEeHHY HEOOXOAMMO OTAENbHO O0OpYyZIOBaTh HEKOTOPBIMH JOTOJHHUTEIBHBIMH
KabemsIMM  W/MIM  3JIEKTPOHHBIMH KOMITOHEHTaMH. [lo3TOMy yBEIHMUYUBAIOTCS CTOMMOCTH
MaTepHaioB, CTOUMOCTb TPOU3BOACTBA, a TAKKE BEC TPAHCIIOPTHOTO CPEACTBA.

[0003] OObiuHO pist OTrpaHUYEHUs] BIHMSHUSA Ha KOHCTPYKIHMIO TPAHCIOPTHOTO CPEACTBA
HECKOJIbKO aHTEHH pasMelaroT Onm3Ko nIpyr K apyry. OOHAKO €Ciyd TOYKM MHUTAHUS 3THX
AaHTEHH pa3MeCTUTb OJIM3KO APYr K Ipyry IJsi oObeOuHEHHs Kabenedl M 3JIEKTPOHHBIX
KOMIIOHEHTOB, NMPEHMYIIECTBA CHCTEMbI Pa3HECEHHBIX aHTEHH He OyIyT MOJyYeHbI BCIEICTBHE
CUJIBHOM CBSI3U MEXAY STUMU aHTEHHAMMU.

[0004] 113 noxymenta EP2009733 wu3BecTHa aHTEHHa IJi CTEKJA, NPEAYCMOTPEHHas Ha
MOBEPXHOCTH OKOHHOT'O CTEKJIa TPAHCIOPTHOIO CPEACTBA, AJIs MpPHEeMa U Mepefadu paguoBOJIH
MOCPEACTBOM CHUCTEMbl Pa3HECEHHbIX aHTEHH. AHTEHHa JJis CTeKJla, ONHCAaHHAas B JIOKyMEHTe
EP2009733, conepXuUT HECKOJBKO aHTEHH, TOUKHU MMUTAHMs KOTOPBIX HAXOAATCSI HA PACCTOSIHUU
OJlHa OT APYroM JUIsl peajH3aliy XOPOLIEH CUCTEMBI Pa3HECEHHBIX aHTEHH 3a CUET OCJIAbIeHHS
CBSA3M MEXIy KaxaoW u3 aHTeHH. OHAKO Hanu4due TOYEeK MUTAHWs Ha PAcCTOSHUU OJIHA OT

APYro MPUBOIUT K KOHCTPYKTUBHBIM TIpoOJeMaM Ui U3TOTOBUTENeH aBTOMOOWIEH, TaK Kak
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TOrJa HYKHO HMETh JIB€ OTJENIbHbIE MUTAMOIIUE KOHCTPYKLUHUH (HYXKHO OOJpile MecTta U
3JIEKTPOHHBIX YCTPOHCTB).
[0005] Takum oOpa3om, CymeCTBYET MOTPEOHOCTh B XOPOIIO W30JIMPOBAHHBIX AHTEHHAX JIaXKe
TOTJa, KOTJIa TOUYKH MUTAHUS 3TUX AHTEHH pa3MelleHbl OJM3KO IPYT K APYTY.
CymHocTh H3o0pereHust
[0006] ITosTOMY B HacTosieM M300PETEHUHN MPENIIOKEHO MPENOCTABICHNE AaHTEHHONH CHCTEMBI
JUIsl TPAHCIOPTHOTO CPEACTBA HA CTEKJIE TPAHCIOPTHOIO CPEACTBA, KOTOpas CONEPXKUT
HECKOJIbKO aHTEHH MJIs1 0Opa3OBaHUSl XOPOILIEH CHCTEMBbI Pa3HECEHHBIX AHTEHH Nake TOT[a,
KOTJIa TOUYKH MTUTAHUS 3TUX AHTEHH pa3MeIleHbl OJIM3KO APYT K APYTY.
[0007] Takum 0Opa3oM, HENTBI0 HACTOSIIETrO U300PETEHUs SIBJISIETCS MPEIOCTaBICHHE aHTEHHOMN
CHUCTEMBI JJI1 CTEKJIAa TPAHCIOPTHOIO CPEACTBA U OKOHHOIO CTEKJAa TPAHCIOPTHOIO CPENCTBa
IUIl aHTEHHBI JJI1 OKOHHOTO CTEKJIa, KaK PackpbITo B 1. 1 (opMyssl n300peTeHus, KOTopas
COAEPKUT MO MEHBbIIEH Mepe ABE AaHTEHHBI AJIs1 ONMHAKOBOM MOJIOCHI YAaCTOT, MPUYEM UX TOUKH
NUTAHUS pa3MeleHbl ONM3KO JApPYr K JAPYry W OHH 00€ HMMEIT XOopourne Ko3(hQHUIIHMEHTHI
ycunerus. Hanpumep, ykasaHHble aHTEHHBI MOTYT OBITh MpeOHAa3HAUYEHBI Ui IpHeMa

pamuoBoJH AJis cinyxk0 TenesnsnoHHoro (TB) Bemanms.

[0008]AHTEeHHBI, TPEAYCMOTPEHHBIE HA OJHOW OKOHHOW MAaHENH, COTJIACHO HACTOSIIEMY H300pPETeHHIO, ¢

I/1306peTeHI/II-O BHOCAT BKJIa4 B YJIYUHICHHE XAPAKTCPUCTUK nepe):[an/I/an/IeMa paanoOCUrHaJioB.
CornacHo HactosiueMmy u3o0perenuto, kod¢p¢unuent ycmneHuss ((G) Kaknoil aHTEHHBI

BBIYHCIISIIOT TIO ClIenyromei Gopmyire:

G, (f)

1
= 20 - log, , (?S‘|E1(f' <P)|\

G,(f)

1
=20 -log,, (Tywz(ﬂ <p)l\
1
Gt (F) = 20 Tog, N—;ua(ﬁ o)

3nech f — uHacToTa pPaJAMOBOJIHBI U MpUeMa/Tiepeadyd aHTEHHOM, (¢ a3UMYTAJbHBIH yroJ
BOKPYT' TPAHCIIOPTHOTO CPEACTBA, HA KOTOPOM pa3MelleHa aHTeHHA. E(f,¢p) — MHTEHCHBHOCTH
CHUTHaJa, TIPUHSATOro/MepejaHHOr0 aHTEHHOW B HAIIPABJICHUH (B MO CYLIECTBY TOPU3OHTAIBHON
IUIOCKOCTH BOKPYI' TpaHcmopTHoro cpencrsa. E(f, ¢ ) mpencraBmser coOoil KOMIUIEKCHOE
3Ha4YeHue, copepxkamee uHpopmammoo o0 amrumryae u (ase curHama. N, — KOIUYECTBO
U3MEPEHHBIX a3uMyTalbHBIX yrioB. Takum obOpasom, Gi(f) u  Gu(f) mnpencrasmistoT

k03(ppULIMeHTBl yCUJIEHHs TEepPBOM AaHTEHHbl W BTOPOH AHTEHHBI HAa YAaCTOTE f, KOTOpbIE



10

15

20

25

30

3
yCpeOHEHbl TIO Aa3uMYTaJIbHBIM yIJIaM BOKPYI BCEro TPAHCHMOPTHOrO cpeactBa. Giotal
MPENCTABIISIET CYMMY MHTEHCHUBHOCTEW CUTHaja mepBoil aHTeHHbI Al u BTOpoil aHTeHHBI A2.
3neck G1, Gy ¥ Gyorar BEIYUCIIEHBI B IIKajIE Ab.
[0009] Kpome TOro, coOryiacHO HACTOAIMIEMY H300pPETeHHUIO, KO3(PUIUEHT KOPPEesIuu
orubaroteit (ECC) mMexay mo MeHbIed Mepe ABYMSI aHTEHHAMU BBIYUCISIFOT MO CJEIyoIen
dbopmye:
2o Ei(f,0) - E3(f. 0)

\/zq,wl(f»pw \/zq,wz(f»p)v

p(f) =

Koshdpuument xoppessimuu orudaromieit (ECC) xopolno M3BeCTeH CHEUaincTaM B JaHHOH
objacTi TEXHUKH W pPa3bsICHEH Ha cienyroolnem BeO-caiite:  http://www.antenna-
theory.com/definitions/envelope-correlation-coefficient-ecc.php.

[0010] OOblaHO Uit yNYYIIEHUS XapaKTEPUCTUK Tepefadyn/ipueMa TaKOH  CHUCTEMBI
pa3HECEHHBIX aHTEHH BCE aHTEHHBI JOJDKHBI 00JIaaTh XOPOIIMMHU KO3 PUIMEHTAMH YCHIIEHHS,
a TaKkke HMMeTb MEHbIHH Ko3(hduuueHT Koppemsuuu. Tak, B HACTOSIIEM H300peTeHHH
NPEJIOKEHA AaHTEHHas CHUCTeMa Ul CTeKJIa TPAHCIOPTHOTO CPENCTBa, HMMeEIoIast Ooiee
BBICOKHI Gigral M O0OJIEE HU3KUH 0 .

[0011] B HacrosmeM u300peTeHUH aBTOPBI MOKA3aJIH, YTO XOpOoIIre KO3 PUIINEHTh YCHUITCHHUS
U MEHbIINH KO3(Q(PUIUEHT KOPPESsLMH MEXKAYy 1O MEHbIIEH Mepe CHCTEMOH aHTEHHBI IS
CTEKJIa COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO TOJYUUTh, AAXKe €CIH TOYKH IMHTaHHUS STHX
AHTEHH Pa3MeIIeHbI OJIU3KO APYT K IPYTY.

[0012] B HacTosiimeM wu300peTeHus] MpemJiosKeHa XOpolmash CUCTeMa PA3HECEHHBIX aHTEHH C
HU3KOW CTOMMOCTBIO M MPOCTOTOH ISl NMPOEKTHUPOBAHUS TPAHCIOPTHOIO CPEACTBa, KOTOpas
MOJKET OBITh TIPEAOCTABIIEHA HA OKOHHOM TaHEeJH, pa3MeIlaeMOi Ha TPAHCIIOPTHOM CPEJICTBE.
[0013] C uenpro OCTHKEHUS BBIIIEYKA3aHHOM 1IEJIH B HACTOSIIIEM H300pETeHNUN MPeNOCTaBIeHA
OKOHHAasl TaHelb TPAHCHNOPTHOIO CpeACTBAa Uil pa3MelleHHss B OTBEPCTMH B Ky30Be
TPAHCHIOPTHOTO CPEACTBA, NMPU 3TOM OTBEPCTHE MMEET MO MEHbIeW Mepe nepsblii kpaih E1 u
BTopoii kpaii E2, mpuuem E1 u E2 nenpepsiBHO coenunenb! yriom Cl, xotopas cHaOxeHa
aHTeHHOU cuctemoit 100, coneprraruein:

- [0 MEHbILIEH Mepe MEepPBYI M BTOPYI0 aHTEeHHBI (Al, A2), pacmoJOXEeHHbIE B OKPECTHOCTH
yrna Cl1,

- TIpUYEM TepBasi U BTOPasi aHTEHHbI CIPOEKTUPOBAHBI ISl NIEpeAayr/IpueMa pajiuoBOJH B IO

CYIECTBY OAMHAKOBOM AJUAIIa30HE YaCTOT,
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- IPUYEM TepBasi U BTOPAsi aHTEHHbI COAEPKAT, COOTBETCTBEHHO, nuTatomue yactu FP1, FP2,
pa3MereHHble OIU3KO APYT K IPYTY,
- IIpY 3TOM TiepBasi aHTeHHa Al conepkur:

- iepBbIi yuacTok L11, mpoxoasawmuii ot ee nutaroieii yactu FP1 napannensno kparo El,
yray Cl1 u kparo E2 oreepcrust O. Takum obpasom, L11 npencrasisier coboil HempepbIBHYIO
nuHuto, kotopas npoxoauT ot FP1 Bgons El, C1 u E2 u 3akanuuBaercst B ogHO# Touke BP
nepexonaa Baoyb E2,

- BTOpO# y4yactok L12, xotopeiii mpoxoaut ot oot Touku (BP) Ha L11, npuuem Touka
nepexona (BP) pacmonoskena Ha ydactke L11, mo cymecrBy mapamiensHom E2. Btopoii
yuactok L12 mpoxoaut ot Touku nepexona (BP) B mo cyiiecTBy opTOroHaaIbHOM HalpaBIeHUU
oT kpas E2 otBepctusa O u NpOTUBOIIONOXKHO EMY,

- TpU 3TOM BTOpasi aHTeHHa A2 COJEpPKUT MO MeHbllel Mepe ydacTok L2, no cymecTBy
oproroHanbHbiil kpato El otBepctusa O, npuuem L2 »siekTpudeckud COEIHUHEH C
MUTAOLIEN 4acTbio FP2.

[0014] CornacHo HacTosieMy H300peTeHHto, paccTostHue D Mexay mutaromieit dacteio FP2
BTOpPOM aHTeHHBbI A2 u Toukoil BP mepexona ynosieTsopser cieayromeil dopmyne: D=Zad,/2,
rae a — kK03(h(QUIUEHT COKpAalleHHUs AJIMHBl PaJUOBOJIHBI HA OKOHHOW MaHENu, W A, — AJUHA
BOJIHBI PAJIMOBOJIHBI C YaCTOTOH f, B BakyyMe. f, — camas BBICOKas YacTOTA MOJOCHI YacTOT, B
KOTOpOU mepBasi aHTeHHa Al u BrOpas aHTeHHa A2 NEUCTBYIOT KaK CHUCTEMa Pa3HECEHHBIX

anteHH. CoriacHo HacrosmeMy n3o0peTeHmto, pacctossaue Dy mexny BTopsiM yaactkom (L12)
. . A
nepBoii antenHsl (Al) u nepsbiM Kpaem (E1) ymonerBopsier cienyrouieit dopmyse: ags <

PD11<ads, rne o — Ko3pPUIHEHT COKPAIIEeHUS IJINHBI PAIUOBOJIHBI HA OKOHHOW MaHeN!, 1 As —
JUTHHA BOJIHBI PAJUOBOJIHBI C YACTOTOM f; B BaKyyMe, fi — camasi HU3Kasl 4acToTa MOJIOCHI YacTOT,
B KOTOpOH mepBasi aHTeHHa (A1) 1 BTOpast anTeHHa (A2) NeHCTBYIOT Kak CHCTEMa Pa3HECEHHBIX
AHTEHH.

[0015] B mpeanouTUTENbHOM BapUaHTE OCYIIECTBJICHHS IO MEHBIIEH Mepe nepBast anteHHa Al
U BTOpast aHTeHHA A2 TIPeyCMOTPEHBI Ha 3aTHEM OKOHHOM CTEKJIE TPAHCIIOPTHOTO CPENCTBA.
[0016] Hanpumep, mepBasi © BTOpasi aHTEHHbI CIIPOEKTUPOBAHBI padOTaTh B IMOJIOCE YacTOT OT
470 MI'y mo 710 MI'u. B stom caydae D = od./2 = 148 mm mpu 0=0,7. Bnaromaps stomy
NpU3HAKy repBas aHTeHHa Al W BTOopas aHTeHHa A2 MOTYT UMETh BBICOKHE KO3((HUIIEHTHI
YCHUJICHHS TTPH COXPAHEHUH HU3KOTO KO3 PHUIIEHTa KOPPESLMY OrHOArOIIeH.

[0017] CornacHO HacToseMy U300peTeHnro, TepBblii kpaii El MoskeTr HaxXoOAWTbCS Ha
TOPU3OHTAJILHOM Kpae (BEepXHEM WM HIDKHEM Kpae) WIM BepTUKaJbHOM (OOKOBOM) Kpae

orBepctusi O Ky30Ba TPAHCIIOPTHOTO CPEACTBA, a BTOPoi Kpail E2 moxker mpencraBisite coboit
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BEPXHHUH WM HIWKHUHA Kpail nin OOKOBOH Kpal, mpu ycnoBuy, uto kpasg E1 u E2 sBrsrorcs mo
CYLECTBY OPTOrOHAJIbHBIMH.
[0018] Crenyer OTMETUTD, YTO «TOPU3OHTAJBHBINY B HACTOSIIEM H300PETEHHH HCIOJB3YeTCs
i 0003HAYEHHWS] HANpaBJICHUS, B LEJOM MapajUIeIbHOIO YCTAHOBOYHOH MOBEPXHOCTH
TPAHCHIOPTHOTO CPEACTBA, A «BEPTUKAIBHBIDY OTHOCUTCS K HAMNPAaBJICHUIO, B LEJIOM
OPTOTOHAJILHOMY K  «TOpPU30OHTaJbHOMY».  COOTBETCTBEHHO,  «TOPU3OHTAJIBHBIN» U
«BEPTHKAJIBHBII» HE O0s3aTeNbHO YKa3bIBAIOT TOYHBIE HAINPABICHHs, M, HAIpUMeEp, TO, HYTO
HA3bIBAETCS] KTOPU3OHTAIBHBIM» MOKET OBITh HEMHOTO HAKJIOHHBIM, & HE TOYHO MapajuleIbHbIM
YCTAaHOBOYHON TOBEPXHOCTH TPAHCIOPTHOTO CpEeACTBA. 3HA4UEHUs] «TOPU3OHTAJbHBINY U
«BEPTHUKAJIBHBINY SBJISIOTCA OJUHAKOBBIMHA BO BCEM TAHHOM OIMCAHUH.
[0019] CornacHO HacTOsIleMy W300PETEHHIO, THUTAKOMAs YacThb COCTABJSET  4acTh,
SNIEKTPUYUECKH COCOUHSIOIYI0 TPOBOJHUK AHTEHHbI C KaOemssMH W/WIM 3JEKTPOHHBIMU
KOMIIOHEHTaMH B TPAaHCIOPTHOM CPEACTBE, MOCPEACTBOM KOTOPOM OKOHHYK IaHENb
YCTaHABJIMBAIOT B OTBEPCTUU B TPAHCIOPTHOM CPEACTBE, MPEAHA3HAYEHHOM Ui BMELIEHUS
OKOHHOH NaHeNH.
[0020] Cornacao HacToseMy M300pETEHHIO, MHUTAIOIIME YacTH MO MeHbIIEH Mepe MepBOi U
BTOPOM aHTEHH PACIOJIOKEHBI TAK, YTO OHU BBIPOBHEHBI BJOJIb ONOPHOIO HAIMPABJEHUs, BIOJb
[0 MEHBbIIEH Mepe OAHOrO Kpas OKOHHOHN maHenu. Kpome TOro, mepsas U BTOpas aHTEHHBI
pa3MereHbl OJU3KO APYT K APYTY.
[0021] Kpome Toro, Ijisi AOCTHKEHHS BBINIEYKA3aHHOW MW B HACTOSAIIEM H300peTEeHUU
MPENOCTABJICHO OKOHHOE CTEKJIO TPAaHCHOPTHOIO CPEACTBA, HA KOTOPOM IPEeayCMOTpEeHA

AHTCHHA IJIA CTCKJIa COTJIACHO HACTOAIIEMY I/1306peTeHI/IIO.

[IpenmymecTBa uzodpereHust

[0022] CornacHO HacTOSIIIEMY HW300PETEHUIO, MOKHO TOJYYUTh XOPOIIO JEHCTBYIOIIYIO
CHUCTEMY Pa3HECEHHBIX AHTEHH, MPEIyCMOTPEHHYI0 Ha CTEKJSHHON MaHead TPaHCIOPTHOrO
CPeICTBA W MPUTOIHYIO JUIS MPUEMa PaTUOBOJH IS Ciy:k0 TeneBusuonHoro (TB) Bemmanws, ¢
HU3KOM CTOMMOCTBIO M IPOCTOTON MPOEKTUPOBAHUS TPAHCIOPTHOIO CPEACTBA.

[0023] B npeanouTUTENbHOM BapHaHTE OCYIIECTBJICHUS IO MEHbLIEH Mepe TiepBasi aHTeHHa Al
U BTOpasi aHTeHHa A2 TPeIyCMOTPEHBI HAa OOBIYHOM CTEKJIe 33HEr0 aBTOMOOWIIBHOTO OKHA, U
UM 00OPYAOBaH JIETKOBOI aBTOMOOMIIb ¢ Ky30BOM THIIA CelaH. [IpenouTUTENbHO 3TH aHTEHHBI
BBITIOJTHEHBI JJIs1 TOJI0ChI 4acToT OT 470 MI'y go 710 MI'u. B sTtom cnyqae D 2 ol./2 = 148 Mm

pu ¢.=0,7.



10

15

20

25

30

6
[0024] CornacHO OOHOMY BapHaHTy OCYINECTBJICHUS HACTOSINEro u300peTeHwus, pacctosHue d
Mexny nuraromend dactetd FP1 u nuraroment yactero FP2  ynosrneTBopsier crenyroinei
dopmyne: d=50 mm. Taxkum o0pa3oM, Kabenu NUTAaHHMS W/UIU DJNEKTPOHHBIE KOMIIOHEHTBI,
coenunasieMble ¢ Al 1 A2, poiue oObeTUHUTD (PU3UIECKHU.
[0025] CornacHO OTHOMY BapHaHTy OCYLIECTBJICHHUS] HACTOAIIETO M300pEeTeHws], paccTosHue d;
Mmexnay nutaromel vacteio FP1 u Ommkaiiimum kpaem E1 oTBepcTHsi Ky30Ba yIOBIETBOPSIET
cnenyromeii Gopmyne:  diSaly/8. 3mech Ay — MO-TPEXKHEMY UIMHA BOJIHBI PAaIMOBOJIHBI C
4acTOTOH f; B BaKyyMe. f; — camasi HU3Kasi 4acToTa IOJIOCHl YaCTOT, B KOTOPOH NepBasi aHTEHHA
Al u BrOpas aHTeHHa A2 HEHCTBYIOT KaKk CHCTEMa Pa3HECEHHBIX aHTEHH. TakuMm o0pasom,
MO)KHO IIpOIle peryJupoBaTb BXOJHOE IIOJIHOE COINpPOTUBJIEHUE INepBOoil aHTeHHbl Al u
peanusoBath 3¢dexTuBHoe murtanue. Kpome Ttoro, touka FP1 muranus mMoxkeT ObITb MeHee
BUAMMOM JUIA MACCAXKUPOB, MOCKOJBKY OHA HAXOIUTCS OJIN3KO K Kpato oteepctis O.
[0026] CornacHO OTHOMY BapHaHTy OCYLIECTBJICHHUS] HACTOAIIETO U300peTeHus, pacCTosiHue d;
mexny FP2 u Omwxaiimum kpaem E1 Ky30Ba TpaHCHIOPTHOTO CpPEACTBAa YAOBIETBOPSIET
cnenyromeii popmyne:  drSal/8 Taxum 06pazoM, MOXKHO NPOILIE PEryJIUPOBATh BXOJHOE
MIOJTHOE COTPOTHBJIEHHE TEPBON aHTEHHBI A2 W peann3oBarh d¢dexTuBHOe nmutanue. Kpome
toro, Touka FP2 nuraHus MoxkeT OBITh MEHEe BHIUMOU JUIsl MACCAKUPOB, MOCKOJBKY OHA
HAXOAWTCS ONHM3KO K Kparo oTBepcTus O.
[0027] CornacHO OOHOMY BapHaHTy OCYIIECTBJICHUs HACTOSIIEr0 U300peTeHUs, pacCTOSHUE g
Mexay nepBbiM yuacTkoM L11 mnepsoii anteHHsl Al u kpaem E1, C1 u E2 ortsepctus O
ynoBueTBopsieT gSaly/8. Takum o0pasom, BkIax nepsBoro ydactka LI11 B usnydeHwe
PazlOBOJIHBI MOYKHO YMEHBIIUTD 3a CHET SKPAHUPYIOIUX TOKOB, MHAYLUPYEMbIX Ha OTBEPCTUHU
O. Cs3p Mexxay nepBoii aHTeHHOH Al MOXHO TakK€ YMEHBIIUTh, KOI(PPUIHEHT KOPPEISLIH
orubarorieit Mexy nepBoi anTeHHoH Al 1 BTOpOH aHTEHHOH A2 CTAHOBUTCS MEHbIIE.
[0028] CornacHO BapuaHTy OCYIIECTBJICHHS HACTOSIIEro n3o0perenus, munHa L1 kparualinnero
nyta ot FP1 nmo 3ambikaromneii oxoHeunoi touku L12 Bponp aHTeHHsl Al ynoBieTBopsieT
cnenyromeit popmyie: (2n-1)ai/4 S L; S(2n—1)ais/4, rae ni=2 | HaTypajbHOE YKCIIO.
[0029] Takum oOpa3om, mepBasi aHTeHHa Al pe3OHUpPYeT B MOJE BBICIIErO MOPSIKA B
HA3HAUYEHHOM JMAIa30He YaCTOT, M MOKHO IMOJYYUTh XOPOIIHH KO3()(OULIUEHT YCHUIIEHUS TIEpBO
aHTeHHbI Al.
[0030] CornacHO BapUaHTy OCYIIECTBJICHHS HACTOSIIETO U300peTeHus], IIMHA BTOPOrO y4acTKa
(L;,) anrenns Al ynosnerBopsier cienyromei popmyne: (2n;—1)ar/4 S Lj; S(2n;3-1)ai /4,

*3pech np21 |, HaTypanbHoe uncio. Takum obpasom, Touka BP mepexona Ha mepBoil aHTEHHE
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A1l cTaHOBUTCS NMy4YHOCTBIO TEKYLIEro paclpefeleHHss B Ha3HaUEeHHOM [Mala3oHe 4acToT, U
k03¢ punmenT ycnneHnsAl MOKHO Jake YIy4LIUTb.
[0031] CornacHO BapwWiaHTy OCYIIECTBJICHUS HACTOSIIEro H300peTeHus, JunHa yd4actka L2
BTOPOM aHTeHHbI A2 yIOBJIETBOpsET cnenyromei Gopmyne: (2n-1)al/4 S Ly SQ2n-1)als/4,
rae n:21, HatypanabHoe uucao. TakuM 0OpasoM, Bropas aHTeHHa A2 PE3OHUPYET B MEPBOI
MOJI€ WJIM MOJ€ BBICLIErO MOPsAJAKAa B HA3HAUYEHHOM JHarna3oHe YacTOT, U MOXKHO MOJY4YHUTHb
xopounit koappuumueHT yeunerus A2.
[0032] CornacHO BapuaHTy OCYLIECTBJICHHSI HACTOSIIErO M300PETEeHUs, KaKIasi U3 MUTAIOIIUX
gactei FP1 wu FP2 bsnexTpudyecku COelMHEHA C yCHWIHTENbHbIMH cxemamu 31. B
MPEANOYTUTEIBHOM BapUaHTe OCYLIECTBJIEHHUsI YCUIUTeNbHble cxeMbl 31 MpenycMOTpeHbl B
OIIHOM KOpIyCc€ M HMEIT olmee 3a3eMJIeHHE, 3JIEKTPUYECKH COEOMHEHHOE C KYy30BOM
TPAHCIIOPTHOTO cpencrBa. TakuM 00pa3oM, YIpPOINAKOTCS YCTAHOBKA W Pa3MEIlEeHHE TaKhX
yCUJINUTENeH, M MOXHO CHHU3UTh CTOMMOCTb IIPOM3BOJACTBA U  YCOBEPLUEHCTBOBATb
IIPOEKTUPOBAaHNE TPAHCIIOPTHOTO CPEACTBA.
[0033] CornacHO OXHOMY BapHWAHTy OCYIUIECTBJIICHUS HACTOSINEro H300peTeHUs], 3aaHee
aBTOMOOMJIBHOE CTEKJIO (Takke Has3bhlBAEMOE 3aJHUM OKHOM) CHaOkeHO 0O0OrpeBaTessIMH.
ObGorpesarenu MoryT ObITh 00pa3oBaHBI M3 TOTO K€ MaTepHasia, YTO U NMPOBOAHUKU AHTEHH,
Harpumep u3 cepeOpsiHBIX MEYaTHBIX TPOBOIHUKOB.
[0034] B nanHOM NOKYMEHTE «3aMBIKArOINasi OKOHEYHAs 4acTh» MOMKET MPEACTaBIsATh COOOM
KOHEYHYIO TOYKY MPOTSKEHHOCTH y4acTKa aHTEHHBI Nepesl KOHEUHOH TOUKONW U B OKPECTHOCTH
KOHEYHOU TOUKHU.
[003S] IIuraromue yactu FP1 u FP2 | a Takke y4acTOK aHTE€HHBI, COEIMHEHHBIN C MUTAIOIUMHU
qyacTsMH, 00pa3oBaHbl MPU TOMOIIM MMEYaTH M CIIEKAHUS TAacThl, COAEpKAlled MpPOBOISAIINI
METaJUl, TAKOH Kak cepeOpsiHast rmacta, Ha BHYTPEHHEH MOBEPXHOCTH MAHENIN OKOHHOTO CTEKJIA.
Opnnako Hacrosiiee N300peTeHHe He OTPAHUIUBACTCS 3TUM CIIOCOOOM oOpa3oBanwst. JIMHEHHBIN
3JIEMEHT, WJIN 3JIEMEHT B BHJE (DOJIbIH, BBITOIHEHHBIH M3 MPOBOSINErO MaTepraa, TaKoro Kak
MeJlb, MOXET ObITh 0Opa30BaH Ha BHYTPEHHEH MM HapYKHOW MOBEPXHOCTH OKOHHOTO CTEKJIA,
WIA MOXeT ObITb NMPUKPEIJIeH K OKOHHOMY CTEKJIy C TOMOINBIO KJes, MJIH MOXET OBbITh
MIPEOCTaBJIEH BHYTPU CAMOTO OKOHHOTO CTeKJa. JIONOJHUTENBbHO aHTEHHY ISl CTEKJIa MOXKHO
oOpazoBaTh myTeM OOpa30BaHUS NPOBOJSINErO CJIOS NMPH YCIOBHUHM HAJIMYHUS IUICHKH W3
CHUHTETHUYECKOI0 Kay4dyka, BHYTPU WJIM HAa MOBEPXHOCTH KOTOPOM MpPENOCTaBlIEH MPOBOIALIMM
CJION NMPOBOJHUKA aHTEHHBI, HA BHYTPEHHEH NMOBEPXHOCTU WJIM HAPYKHOM MOBEPXHOCTH MaHENH

OKOHHOTO cTekia. Kpome Toro, aHTeHHy Al CTeKJIa MOKHO 00pa3oBaTh IyTeM 0Opa3oBaHUs Ha
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BHYTPEHHEH MOBEPXHOCTH WJIM HAPY)KHOH IMOBEPXHOCTH IaHENIH OKOHHOTO CTEKJa T'HOKOM
CXEMHOM TUIaThl, Ha KOTOPOH 00pa3oBaH MPOBOIHUK AHTEHHBI.
[0036] CornacHO ODHOMY BapUAHTy OCYIIECTBJIEHUS HACTOSAMIETO W300pPETeHHs, Y4aCTKH
aHTeHH Al 1 A2 mpeanouTUTENbHO BBINOJHEHBI U3 OJHOrO Marepuana. B mpeanodyTurensHOM
BapHAaHTE OCYLIECTBJIEHUs aHTEHHbl Al U A2 BBINOJHEHbl U3 METAIIMYECKOH IUIACTUHBI,
SJIEKTPUYECKU COEIMHEHHON C 3a3eMJIIIOLIEH YacTb, KOTOpas JJIEKTPUYECKH COEJUHEHA C
Ky30BOM TPAHCIIOPTHOTO CPEACTBA.
[0037] C nmpyroii cTopoHsl, nepudepus OKOHHOH MaHeTNn MOXET ObITb CHaO)KeHa 3Majbio IS
COKPBITHS 5CTETHYECKH HENPUBJIEKATEIbHOIO y4acTka OKOHHON naHenu. [Ipenqnoururensuo FP1,
FP2 u L11 pasMmemieHbl Ha 3MajJupPOBAHHOW 4YaCTH M HEBUAUMBI CHApyU TPAHCIOPTHOTO
CpencTBa.
[0038] HomonHuTenbHO, KOrAa sl nuTaHusl aHTeHH Al 1 A2 MOCpeACTBOM MUTAOIINX YacTei
FP1 u FP2 wucnonmp3ylOT JBa KOAaKCHAJbHBIX Kadelis, BHYTPEHHUE MPOBOJHUKHU IBYX
KOAKCHAJIbHBIX Kabeneil MOTyT OBITh 3JEKTPUYECKU COCAMHEHBI ¢ nmuTaroimuMu dactsimu FP1 u
FP2 1o otnenbHOCTH, TOTZAa KaK Hapy>KHbIE MPOBOAHUKU KOAKCHAIBHBIX KaOeneld MOryT ObITh
3JIEKTPUYECKU COEAUHEHBI C Ky30BOM TPAHCIIOPTHOTO CPENCTBA.
[0039] /lomomHUTENBHO, KOT/Ia ¢ aHTEHHAMH COEAMHEHO 3JIEKTPOHHOE YCTPOHCTBO (OOBIMHO
YCUJINTENb WJIM YCTPOMCTBO HACTPOIKH), MPOCTbIE NMPOBOASIINE MPOBOAA MOTYT COEIUHSTH
nutaromue yactu FP1 u FP2 ¢ BBOJaMH 3TUX 3JIEKTPOHHBIX KOMIIOHEHTOB IO OTAENbHOCTH, a
3JIEKTPOHHBbIE KOMIIOHEHTBI MOTYT HaxOIUTBhCS B OJHOM KOpIyce, M o00a 3JeKTPOHHBIX
KOMIIOHEHTa MOTYT UMeTh o0lIee 3a3eMiieHne, 1 o0Iee 3a3eMIICHHE MOKET OBbITh COEIMHEHO C
Ky30BOM aBToMOOms. Takum obOpasom, mimHa kabeneil MOKeT OBbITh KOPOTKOH, M YCTaHOBKA
3JIEKTPOHHBIX KOMIIOHEHTOB MOXKET OBbITh OOJiee MPOCTOH, YTO Aa€T BO3MOXKHOCTD YIPOIIEHHUS
MIPOEKTUPOBAHUS TPAHCIOPTHOIO CPEACTBA U PEANM3ALUHN CHUXKEHUs CTOUMOCTH MAaTEPHANIOB U
YMEHBIIEHHsI BECA TPAHCIIOPTHOT'O CPEACTBA.
[0040] Yron yCTaHOBKM OKOHHOTO CT€KJa OTHOCUTEJbHO TPAHCIOPTHOTO CPEACTBA
MPEINOYTUTEIPHO HAXOOUTCs B amama3oHe OoT 15 mo 90° u Gojee NpeanouTHUTENbHO B
muanazoHe oT 30 mo 90°. KOHCTPYKIHMIO aHTEHH CJenyeT NPUCIOCOONTh K KOHCTPYKLIHH
aBTOMOOWJISI U YCTAHOBKE OKHA B OTBEPCTHH.
KpaTtkoe onucanue rpaguueckux MaTepuaioB
[0041] Ha ¢ur. 1 nmpencrasieH Bua Criepeny 3aJHETO OKHA TPAHCTIOPTHOTO CPEACTBA, B KOTOPOM
YCTaHOBJIEH BAPHWAHT OCYIIECTBJICHHs] OKOHHOTO CTEKJIAa TPAHCIOPTHOIO CPEACTBA COIIACHO

HACTOSIIEMY H300PETEHUIO.
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Ha ¢wur. 2a u 2b nmpencraBneHsl BUABI B TUIaHE OKOHHOIO CTEKJIAa COTJIACHO pabodum
IpUMEpaM aHTEHHBI JJIsl CTEKJIAa TPAHCIIOPTHOTO CPENICTBA COTJIACHO HACTOSIILEMY H300PETEHHIO.

Ha (¢wur.3 nmnpencraBneHo yBeNWYeHHOE U300paKEHHE YydYacTKa, OOBEAEHHOIO
OKPY>KHOCTBIO Ha ur. 2a.

Ha ¢ur.4a u 4b mnpencraBieHsl BHABI B IUIAHE OKOHHOIO CTEKJa COTJIACHO
CPaBHUTENBHBIM NpuMepam 1 u 2.

Ha ¢wur. 4c mpencrasneH BUI B IJIJaHE OKOHHOTO CTEKJa COTJIACHO OAHOMY BapHUaHTY
OCYILIECTBIIEHHS] HACTOSAIIETO H300PETeHNUS.

Ha ¢ur. Sa mpencrasieHsl JaHHBbIE H3MePEHUH KO3 (ULIMEHTa KOPPEISIUN OrHOaroIIei
IS TOPU30HTAJIBHO TIOJISIPU30BAHHON PaJMOBOJIHBI MEXKY JBYMsI AHTEHHAMH B CPABHUTEIIbHBIX
U paboueM nmpuMepax.

Ha ¢ur. 5b u ¢ur. Sc nmpencraBnensl naHHble M3MepeHHH KO3((QUIIUEHTOB YCUJICHUS
AHTEHH CPAaBHUTEIbHBIX U pabovero mpuMepoB.

Ha ¢ur. 6a u 6b npencraBieHsl BUAbI B IJIaHE OKOHHOTO CTEKJIA COTJIACHO BapHaHTaM

OCYLICCTBJICHUA HACTOALIETO I/1306peTeHI/I$I.

BapuanTt ocymecTBieHHs1 H300peTeHHsI

[0042] 3nece m pmanee co CChUIKOW Ha rpaduuecKkue Marepuainbl OyAeT ONHCaH BapHaHT
OCYILIECTBJIEHUs] HAcTosAlero usobOpereHus. B rpadpuueckux wMarepuanax, Ha KOTOPBIX
n300pakeH 3TOT BAPHAHT OCYIIECTBIICHHUS, KOTTIa HAPABJICHUS YIIOMUHAIOTCS 0€3 YIOMHUHAHHS
KaKOTo-JIN0O KOHKPETHOTO HAIpAaBJIEHUS, B KOTOPOM pacCMaTPHUBAIOTCS O3TH rpaduyeckue
MaTepHalibl, CIeAyeT OOpaInaThCs K HAPaBJICHUSM Ha rpaduueckux mMarepuaiax. s siCHOCTH,
IUTsT OAMHAKOBBIX 4Yactei Ha ¢ur. 1—dur. 4¢ UCNOIp30BaHbI OMHAKOBbIE 00O3HAYEHUS CCBHLIOK.
Kpome Toro, k rpaduueckuM marepuanaM MOKHO OOpalnaThCsl Kak MaTepHrajaM, Ha KOTOPBIX
MOKa3aHbl BUJIbI aHTE€HH MPU PacCMOTPEHUU H3HYTPHU MACCAXXKUPCKOTO CajOHA TPAHCIOPTHOIO
cpencrsa. IToHATHO, YTO COOTBETCTBYIOIIME pa3Mepbl HaCTell aHTEHH JUIsl CTeKJIa MPUHUMAIOT
3HaueHus (B MM), OKa3aHHble Ha ¢ur. 2 u 3. Hanpumep, B ciydae OKOHHOTO cTekia 1, koTopoe
npencrasisier cOOH 3amHee aBTOMOOWMJIBHOE CTEKJIO, YCTAHOBJIGHHOE B 3aJHEH YacTu
TPAHCIIOPTHOTO CPEJCTBA, HANPABJICHHWE CJIeBA HANPaBO Ha KaKIOM U3 rpaduyecKux
MaTepUajioB COOTBETCTBYET HAIPABJICHUIO IIUPUHBI TPAHCIIOPTHOTO CpeAcTBa. JloMOIHUTENBHO,
XOTSl B HACTOSIIEM H300PETEHHWH MHUTAIOLINE YacTH PACIIOJIOKEHBI TaK, YTO OHU BBIPOBHEHBI
BIOJIb ONOPHOTO HAIPABJICHHUS, 5TO OTIOPHOE HAINpPAaBJIEHHE MOYKHO YCTaHABIMBATH CBOOOIHO B
3aBHCHMOCTH OT obyacty, rae OyneT pasMelleHa aHTeHHa JJis cTekja. B "acTHOCTH, B ciydae

OKOHHOI0 CTCKJIa TPAaHCIOPTHOTO CPEACTBA, OIOPHOE HAIPABJICHUEC MNPCATIOYTUTEIIBHO



10

15

20

25

30

10
YCTAHOBJICHO B HAMNPABICHHUM, MApaUIEJIbHOM KpPaeBOM 4YacTH OTBEPCTHSI B  KYy30B€
TPAHCHIOPTHOTO CPENCTBA, AJs Pa3sMELIEHHs B KOTOPOM MPEAHA3HAYEHO OKOHHOE CTEKIIO,
FOPU30HTAJILHOM HAMPABJICHUH UM BEPTUKAIbHOM HAIpaBjieHUU. B BapuaHTe OCYLNECTBIICHHUS,
KOTOpPBIH OyJeT OmucaH HIKE, OMOPHOE HaINpaBJieHHE COCTABISIET FOPH3OHTANIbHAS TUIOCKOCTD,
KOIZla OKOHHO€ CTEKJIO TPaHCHOPTHOrO CPEACTBA YCTAHOBJEHO B TPAHCIOPTHOM CPEACTBE.
Hacrosmee n3o0pereHne He OrpaHUYMBAETCS NMPUMEHEHHEM K 3aJHEMYy aBTOMOOWJIBHOMY
CTEKJIy, U MOXKET MPUMEHSThCI K BETPOBOMY CTEKJIy, 3aJHEMY aBTOMOOHMIIBHOMY CTEKIY
(3a1HEMY OKOHHOMY CTEKJY), YCTAHOBJIEHHOMY B 3a/IHEH YaCTH TPAHCIOPTHOTO CPENCTBA, WIIH
OOKOBOMY OKOHHOMY CTEKJTy, YCTAaHOBJIEHHOMY B OOKOBOW 4aCTH TPAHCIIOPTHOTO CPENICTBA.
[0043] Ha ¢ur.1 mpeacrtaBieH BUI CHEpeAd 3aJHEW 4YacTH TPAHCIOPTHOIO CPEACTBA, IS
pasMelleHHs] B KOTOPOM, B oTBepcTuu O, MpenryCMOTPEHHOM B Ky30B€ TPAHCIIOPTHOTO CPE/CTBA,
NpeaHa3HaYeHO 3aJHee aBTOMOOMIbHOE crekyio 1. Pasmep otBepctuss O sBIsSIETCS HEMHOTO
MEHBIINUM, Ye€M pa3Mep OKOHHOrO CTekjia 1, M OH BBINIOJHEH B COOTBETCTBHHM C (HOpMOH
okoHHoro crekia 1. OTBepcTue umeeT 1o MeHbleil Mepe nepsbiil kpaii E1 u BTopoii kpait E2.
Kpas E1 u E2 HemnpepsiBHO coeaunens! yriaoMm Cl u copepxar anteHHyro cucremy 100 ans
crexsa. Yron C1 oObr4HO mpencrasisieT coOOi 3aKpyIieHHbIH, KPUBOJMHEHHBIA yroi B popme
ayru. OOBIYHO 3a7HEE aBTOMOOMIIBHOE CTEKJIO MPHKIeeHO K oTBepeThio O, u, mis obecredeHus
YVIUIOTHEHUS] MEXKIy OSTUMH JABYMs 4YacTsMH, Mexay kpasMmu oteepctua O U 3agHUM
aBTOMOOWJIBHBIM CTEKJIOM MPENyCMOTPEHA MPOKIIAJIKA.
[0044] Ha ¢mur. 2a npencraBieH BHUA crepenyd 3aaHero okHa 1 (3amHero aBTOMOOMIJIBHOTO
CTEeKJIa) TPAHCIOPTHOTO CPEACTBA, [UII KOTOPOrO MpPEenyCMOTpEeHa OKOHHAs NaHelnb 1
TPaHCIOPTHOIO CPEACTBA COTJIaCHO HACTOSIEMYy BapuaHTy ocyuiecTBieHus. OxkoHHas naHens 1
TPAHCIIOPTHOTO CPENCTBA B HACTOSINEM BapUAHTE OCYIIECTBICHHMS MPEACTABISIET COOOH
3aKaJIEHHYK0 OKOHHYIO NaHenb 1, copepskamyro aHTeHHyr cuctemy 100 mys cTekia coryiacHo
HacrosimeMy n3oOperernto. AHTeHHa 100 1 cTekia TPAaHCIIOPTHOTO CPEACTBA COACPIKUT MO
MEHBIIEH Mepe MEePBYI0 U BTOPYIO aHTeHHBI, mpuueM nuraromue yactu FP1, FP2 nna xaxnon
AHTEHHBI NMPEOCTABJICHBl HA OKOHHOM CTekje 1 TPaHCIOPTHOrO CpeACTBa B IJIOCKOM BHJE.
[Muraromue yactu FP1, FP2 pasmemtens! 6mu3ko aApyr y apyry u Brosb kpast E1 oteepctus O B
NPEABAPUTENILHO 3aJaHHOM OIOPHOM HANpaBieHUH (HAampuUMep, TOPH3OHTAJIBHOM MM IO
CYIIECTBY FTOPU30HTAJIBHOM HAIPABIICHHN).
[0045] AurenHa 100 1y cTekjia TPAaHCIOPTHOIO CPEACTBA COAEPKUT, B KadeCTBE KapTHHBI
PacMoJIOKEeHUs] POBOJHUKOB aHTEHHBI, SJIEMEHT aHTEHHb! KaK MEpBYIO aHTeHHY Al, sjeMeHT
aHTEHHbl KaK BTOPYIO aHTEHHY A2 C KaXAOW TOYKON MNHUTaHMs sl COEAUHEHMs BJIEMEHTa

aHTEHHBI ¢ KabelieM W/WTH 3JIeKTPOHHBIMU KOMIIOHEHTAMHU B TPAHCIIOPTHOM cpenctse. CoracHo
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HACTOSIEMY H300peTeHHI0, TmepBas W BTopas aHTeHHbl Al, A2 mnpenycMOTpeHbl Ha
MOBEPXHOCTU OKOHHOU maHenn 1, Ooyee koHKpeTHO B okpectHocTH yria C1 oreepctust O
Ky30Ba V TPaHCHNOPTHOIO CPEACTBA, JUIsl PA3sMELIEHHUs B KOTOPOM MpEeAHA3HAYE€HAa OKOHHAs
naHensb 1. Ilepsast u BTOopas anteHHsl Al, A2 pa3MelleHbl Ha OJHOM U TOM K€ Kpae OKOHHOM
MaHEeNH.
[0046] CornacHo HacTosIeMy H300peTeHHIo, TepBas aHTeHHa Al, mpeaycMOTpeHHas Ha
OKOHHOH MaHeNu, COAEP>KUT MepBbll ydacTok L11, kOTOpBI HENpepeIBHO MPOXOAMT OT
nutaromen yactu FP1 mapannensHo Bepxuemy kpato El, yrmy Cl u npaBomy kparo E2
oteBepctusi O Ky30Ba TPAHCIIOPTHOTO CPENCTBA, B KOTOPOM OyA€T pa3MeleHa OKOHHAs aHemb 1.
CornacHo HacrosimeMy u300peTeHHo, nepsblii yuactok L11 mepBoil anTteHHBl Al cHaOXeH
toukoil BP nepexona, u3 kotopoil npoxonut Bropoii ydactok L12. 3necy Touka BP nepexona
Haxoautcs Ha yactu L11, napaniensHoil npaBoMy kparo E2 orsepctust O.
[0047] Cornacro HacrosimeMmy H300peTeHHro, BTOpoil ydactok L12 mepBoii aHTeHHer Al
npoxoauT oT Touku BP nepexona Ha L11 nepsoil antennsl Al. Bropoii yuactox L12 nepsoii
anteHHbl Al mpoxoaut oT Touku BP mepexoma, mpencraBisromieidl coOOW KOHEI MEPBOTO
ydacTKa aHTeHHbl Al, B KauecTBe HA4aJbHOH TOYKH, BO BTOPOM HAIpPaBIEHUU (HANPABICHHE
BJIEBO Ha rpaduyeckux Marepuajax), KOTOpOe TPEACTaBsieT COOOW  HampaBJICHHE,
MIPOTUBOMOJIOKHOE IEPBOMY HAIIPABJICHUIO.
[0048] CornacHo HacrosimeMy H300peTeHHo, BTOpoil ydactok L12 mepBoii aHTeHHel Al
MIPOXOAUT BO BTOPOM HaIPaBJIEHUH, IO CYLECTBY OPTOrOHAJIBHOM BTOpoMy kparo E2 oTeepcTus
O B Ky30Be TPaHCIOPTHOTO CPENCTBA;, 3Aech BTOpoi Kkpailt E2 mpencrasnser coboit OOkOBOM
Kpall OTBEPCTHUS B Ky30B€ TPAHCIIOPTHOrO cpeacTsa. Bropoii yuactok L12 HampasiaeH BHYTpb OT
HAPY>KHOIO NMEPUMETPa OKOHHOTO CTEKJIA.
[0049] CornacHO HacTosieMy H300PETEHHUIO TMOHSITHO, YTO pa3Mep MEePBOrO W BTOPOTO
y4acTKOB MepBOH aHTeHHbl Al omnpenesnsieTcss KOHCTPYKLMEHl TpPaHCIOPTHOIO CpEeACTBa U
MIOJIOCOM 4acTOT, B KOTOPOHW, Kak Okumaercsi, OynyT NeicTBOBAaTb aHTEHHBI. 31eChb IepBas
anteHHa Al u BTOpas aHTeHHa A2 cHaOXEHbl OJHUM MAaTEpPHaJOM, TaKUM Kak cepeOpsiHble
nevaTHble TPOBOAHUKUA. B  1enmoM, O0OBIYHAS IOUPUHA TaKUX CEePEOPSHBIX IE€YaTHBIX
MPOBOAHUKOB cocTaBsieT oT 0,4 MM 10 1,0 MM, HO )i ONTUMU3ALUH XaPAKTEPUCTUK AHTEHH UX
MO>KHO MPUCTIOCOOUTH TaK, 4TOOBI X TOJIHHA Obuta Oosbie 1,0 Mm.
[0050] CornacHO HacTosIIEMY U300PETEHUIO, BTOpasi aHTeHHA A2 pacmojIoKeHa BOJM3H MepBO
anteHHb! Al. IIuraromue yactu FP1 u FP2 nepsoii u BTopoit anTeHH Al, A2 pa3MmelieHbl Tak,
YTO OHHU BBIPOBHEHBI BJOJIb ONOPHOIO HampasiieHus: B okpecTHocTH yraa Cl u BIOJNb OAHOTO

Kpast OKOHHOH maHenu. 31ech Ha rpaduyeckux MaTepuaniax nepsas U BTOpas aHTeHHBI Al, A2
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pacIioNio’keHbl Ha OJHOM BEPXHEM Kpae OKOHHOTO CTEKJa, MapajuieIbHOM OKaiieMy
BepxHeMy kparo E1 oTBepcTus Ky30Ba TPaHCIOPTHOIO cpencTea. Bropast anteHHa A2 npoxoaut
oT ee nurarouied yactu FP2 u sBisieTcs mo cyimecTsy OpTOrOHAIBHON BepxHemy kparo El
otBepcTuss O Ky30Ba TpPaHCIOPTHOIO cpencTsa. Bropas aHTeHHa A2 HampaBjieHa BHYTpPb OT
HAPY>KHOIO NMEPUMETPa OKOHHOTO CTEKJIA.

[0051] Ha ¢ue. 2b npencraBneH npyroil mnpuMmep TPAHCHOPTHOTO CPEINCTBA, B KOTOPOM
MPeayCMOTPEHA OKOHHAs NMaHenb 1 TPAaHCIOPTHOIO CPEACTBA COIVIACHO HACTOSILIEMY BapUAHTY
ocyiecteiaeHus. Ilurtaromue yactu FP1 u FP2 nepsoii u Bropoii anteHd Al, A2 pa3meleHbl
TaK, 4TO OHU BBIPOBHEHBI BJIOJIb OMNOPHOrO HampasieHus B okpecTHoctu yria Cl u Baojb
OJTHOTO Kpasi OKOHHOHU naHenu EW, npeacraBieHHOH Ha ¢purypax MyHKTUPHON JHHUEH. 31ech B
rpadpuuecKux MarepHuaiax mepBas U BTopas aHTeHHbI Al, A2 pacroyioKeHbl Ha OJHOM IPaBOM
Kpae OKOHHOTO CTeKJa, MapajuleibHOM Ommkaiiimemy mpaBomy kpato El oTeepcTus Ky3oBa
TPAHCIIOPTHOTO cpencTtea. Bropas anTeHHa A2 npoxomuT oT ee nutarowmel dactu FP2 u
SIBJISIETCA 10 CYILECTBY OPTOroHanbHOI npasoMy kparo E1 oTeepctust O Ky30Ba TpaHCHOPTHOTO
cpencrsa. Bropas anTeHHa A2 HanpaBjieHa BHYTPb OT HaPY»KHOTO IepUMETPa OKOHHOIO CTEKJIA.
[0052] Ha d¢hue. 3, woTopass mpeacraBisieT coOOW yBeNWYeHHOe H300pakKeHHe y4acTKa,
0OBEIEHHOTO OKPY:KHOCThEO Ha ¢ur. 2a, Tmoka3aHa aHTeHHas cucrtema 100 corjmacHo
HacrosimeMy n3odperenuro. ITurtaromas vacte FP2 Bropoit antenHer A2 u Touka BP nepexona
Ha mepBoil anTeHHe Al paszneneHsl paccTossHEeM D, yIOBIETBOPSIOMINM ciienyromei Gopmyre:
D=ul./2, rae o — Ko3()PHULHUEHT COKPAIEH s [UIMHbI BOJIHBI HA OKOHHOM MaHENH, U A, — IJIMHA
BOJIHBI PAIMOBOJIHBI C YacCTOTOH fe. f. — camasi BBICOKAasl 4acTOTA PaJHUOBOJIHBI, MPUHUMAEMOM
W/WIM miepenaBaeMoil aHTEHHAMH COTJIACHO HacTosiieMy u3obperenuto. Paccrosiane Dy mexny

BTopeiM yuacTkoM (L12) mnepBoii anreHHsl (Al) u mepsbiM kpaem (E1) ymosnerBopsier
. 2
cnenyromen  hopmye: a§5<D11 <alg, toe o — ko3pUIMEHT COKpalleHUs IJIUHBI

PaTUOBOJIHBI HA OKOHHOM MaHEeNH, U A, — IJIMHA BOJIHBI PAHOBOJIHBI C YACTOTOH fs B BaKyyMe, fs
— camasi HU3Kasl 4acTOTa IOJIOCHI YacTOT, B KOTOPOH mepBasi aHTeHHA (Al) u BTOpast aHTEHHA
(A2) neficTBYIOT Kak CHCTEMa pa3HECEHHBIX aHTeHH. Ha ¢hue. 3 cormacHo nmpuMepy HacTOSIIEro
n3o0peTeHus: anteHHbl Al U A2 BBITIOJIHEHBI B CIEAYIONINX pasMmepax. Paccrosiaue D mexnay
nutatoeit yacteto FP2 BrOpOil anteHHsl A2 u Toukoil BP nepexona Ha nepsoil aHTeHHe Al,
KOTOpBIE pa3neneHsl paccrosaueM D, pasHo 270 mm. Paccrosaune Dy Mexny BTOPBIM y4aCTKOM
(L12) mepsoii anreHHs! (Al) u nepeeiM kpaem (E1) paBro 120 M. CornacHoO HacTosimemy
npumepy, ueHTprl nuraroinei yactu FP1 nepsoii antenns! Al u nuraroeii vactu FP2 sropoii
aHTeHHbl A2 pazneneHbl paccrosHrueM d, paBHbIM 20 MmMm. COrjlaCHO HACTOSILIIEMY TMPUMEPY,

paccrosinus d1 u d2 mexny, COOTBETCTBEHHO, LIeHTpOoM nuraroweit yactu FP1 nepsoit aHTEeHHBI
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Al, nenrpom nutatouieii yactu FP2 Bropoii antenns! A2 u kpaem E1 orsepctus O ky3oBa
TpaHcropTHOro cpencrsa pasHbl 20 MM (d1=d2). PaccTostHue g mexxay nepsbiM ydacTtkoMm L11
nepBoii aHteHHbl Al paBHo dl u d2, u paBHO 20 mMm. CorjacHO OJHOMY BapHaHTY
OCYINECTBJICHUS] HACTOSIIEro u3odperenus, odmas mmuHa L1 nmepsoli anteHHsl Al cocTaBisieT
oT 345 mm g0 545 mm, a L12 cocrasnsger oT 35 MM u 235 mm. CorjjacHo OJHOMY BapUaHTy

OCYIIECTBIIEHHs HACTOALIEro n3o0perenus, ninHa L2 Bropoii anTenHb! A2 paBHa 80 MM.

IIpumep coriacHo OZHOMY BAPHAHTY OCYLIECTBJIEHUSI HACTOSIIIEro H300peTeHUs] H
CPABHHTE/bHBIE IPHMEPHI

[0053] CpaBHuTeNnbHbIE IPUMEpPHI MIOKa3aHb! Ha ¢ur. 4a u 4b, a npuMep COrjJacHO HACTOSIIEMY
u3o0peTeHni0 mokazaH Ha ¢ur. 4¢. 3nece «=0,7, f=470 MI', f=710 MI'u. 3nmecr Ha
rpaduuecKux Mareprajax Ha OKOHHOW MaHeNIHW Takke pasmerneH oborpesarens 30. Ilepsas
anteHHa Al u BrOpas aHTeHHa A2 pa3MelleHbl He B KOHTakTe ¢ oborpesatenem 30. 3xech
nepBasi aHTeHHa Al, BTopas aHTeHHa A2 u oOorpeBatenp 30 obecriedeHbl OAHUM U TEM XKe
MaTepHaioM, TaKHUM Kak cepeOpsiHble medaTHble npoBoaHuMkH. IllupuHa 3THX CcepeOpsiHbIX
Me4YaTHBIX MPOBOJHUKOB paBHa 0,4 MM.

[0054] Ha ¢pue. 4a, 4b u 4c uentper nepsoii nuraromern yactu FP1 mepsoii anTenHsl Al u
nutatome yactu FP2 Bropoii aHTeHHbl A2 pasneneHbl paccrosHueM d, paBHbIM 20 MM.
Paccrosinus d1 u d2 Mexny, COOTBETCTBEHHO, LIeHTpOM nutaromei yactu FP1 nepBoli aHTeHHBI
Al, nenrpom nutatouieii yactu FP2 Bropoii antenns! A2 u kpaem E1 orsepctus O ky3oBa
TPaHCMOPTHOTO cpencTBa paBHbl 20 MM (d1=d2).

[0055] Ha ¢huc .4a nepsas anteHHa Al mpenycMOTpeHa Ha Kpae CTEKJSIHHON maHenw,
napajuiensHoM kpato E1 otBepctus O, B okpectHocTH yriia C1 Ky30Ba TPaHCIIOPTHOTO CPENCTBA.
IlepBas antenHa Al coxepxxut yudactok L1, paBHblii 80 MM, KOTOpBIII IPOXOAUT OT LIEHTpa
nuTaromei yactu FP1 1o xonua antennsl Al. 3peck L1 ynosnersopsier hopmyne ad./4 < L;
Sa/s/4 , v OH NPOXOAUT OT Touku FP1 nmuTaHus B HANPABJIEHUH, OPTOTOHAILHOM ONKaiieMy
kpato E1. Torma nepsast anrenHa Al npencrasiisier coOOOH 4€TBEPTHBOIIHOBYIO OJTHOIIOJIFOCHYIO
AHTEHHY.

[0056] Bropasi anTeHHa A2, u B 4aCTHOCTH ee muraromas 4actb FP2, pasmemena BOMU3H
nutaromeit yactu FP1 nepsoit anTeHnsl Al. Bropas anTeHHa A2 mpenyCcMOTPEHa Ha TOM 3K
Kpae CTEKJITHHOM MaHesy, 4To U aHTeHHa A1, cneBa oT anTeHHbI Al.

[0057] Bropas anTeHHa A2 coaepxuT y4actok L2, npoxoasumuii ot ee nuraroweii yactu FP2 u

SIBJISIIOIIMICA MO CyLIeCTBY OpToroHainbHbIM kpato El1 otBepctus O Ky30Ba TPaHCHOPTHOIO
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cpeactBa, u jnuHa L2 paBna 80 MM. Torma A2 Takke COCTaBJsieT YETBEPTHBOJHOBYHO
OZHOMOJIKOCHYH) AHTEHHY.
[0058] Ha ¢hue 4b moxasaH BTOpOH CpaBHUTENbHBIA mpumep. Tak, mepsas aHTeHHa Al
NpeaycMOTpeHa Ha OKOHHOH mnaHenu. IlepBas anteHHa Al comep:kut mepBbiii ydactok L11,
HEMpepbIBHO npoxoasuuil ot nuraromieit vactu FP1 napannensHo Bepxuemy kpato E1, yraoy C1
u mpaBomy kparo E2 orBepctusi O Ky30Ba TPaHCIOPTHOIO CPEACTBA, B KOTOPOM Oyzer
pa3merneHa okoHHas naHenb 1. [Tepsast antenna Al nmeer oOmyro anuHy Ly, paBHY0 oT 80 MM
no 310 mm, ot uentpa nutaromeit yactu FP1 no xonma anrenHsl Al. Hanpumep, xorma L1
MMEET IUIHMHy, cocTapnsoryo or 80 mm 1o 110 mm, L1 ynosnersopsier Gpopmyne al./4 S L;
Sal/4 nna co3maHUs PE3OHaHCa B TMOJIOCE YacTOT. B ciydae, xorma aamna L1 cocrasnsier oT
222 mm 110 310 mm, L1 ynosnersopsier dpopmyie 3ad/4 S L; S3ai/4 nns co3nanus pe3oHaHca
B M10JIOCE YaCTOT.
[0059] Bropasi anTeHHa A2, W B 4aCTHOCTH ee muraromas 4actb FP2, pasmemena BOMU3H
nutaromeit yactu FP1 nepsoit anTeHnsl Al. Bropas anTeHHa A2 mpenyCcMOTPEHa Ha TOM 3K
Kpae OKOHHOW maHenu, 4To U aHTeHHa Al, cineBa oT aHTeHHbl Al. BTopas aHTeHHa A2
comepkuT yyactok L2, mpoxoasaumuii ot ee nuTaromeii yactu FP2 u sBisromuiics 0o CyumecTBy
oproroHanbHbIM kpato E1 orBepctus O Ky30Ba TpaHCIOPTHOTO cpeAcTBa. Bropas aHTeHHa A2
umeer nuuHy 80 mM. 3xmech L2 Takke ymosiersopsier gopmyne ad/4 S L, Sal/4 , v Torna
BTOpasi aHTeHHa A2 mpeacTaBisieT coOOl YeTBEPTbBOJIHOBYIO OHOIOJIOCHYK) aHTEHHy. B
CPaBHUTEJIBHOM IpUMepe 2 KOHCTPYKLUS aHTEHHbI A2 SBISETCS TAKOHM ke, KaK KOHCTPYKLUs
COTJIACHO HACTOALIEMY H300peTeHn0. AHTeHHa Al, B CpaBHEHHH C HACTOSIIUM U300pETeHUEM,
JauuieHa BToporo ydactka L12.
[0060] Ha ¢pue. 4c antennas cucrema 100, mpenycMOTpeHHast HA OKOHHOW MaHENH COTJIACHO
HACTOSIIIEMY H300pETEeHUI0, COAEPKUT MepBYI0 aHTeHHY Al um Bropyro aHTeHHy A2. Ilepmas
anteHHa Al copepuT nepsbiii ydacTok L11, HenmpepbpIBHO NMPOXOJALIUI OT MUTAOLIEH YacTu
FP1 napannensHo BepxHemy kpato E1, yrny C1 u npaBomy kpato E2 orsepctust O ky3osa
TPAHCIIOPTHOTO CPEACTBA, B KOTOPOM OyIeT pa3MelneHa okoHHas maHenb 1. Kpome Toro, nmepsast
anteHHa Al coxepxut BTOopoi ywactok L12, mpoxopsmuii ot Touku BP nepexona nHa L11.
Touka BP nepexona pacnosnoxena Ha yuactke L11, mo cymectBy napamiensHom E2. 3nech
nepebiii yuactok L11 wumeer amuny 310 MM, a Bropoi ydactok L12 umeer nnuny,
cocTaBsomyo ot 35 MM 1o 235 mm. Takum oOpaszom, oOmas nimmaa L1 ynosmerBopsier
dopmyne S5ai./4 S L; S5a¢/4/4 , xorma L12 umeer AauHy, COCTABISAIONIYIO OT 60 MM 10 235 MM.
Kpowme Toro, nnuna L12 ynosnetsopsier popmyie od./4 = Li; Saldy/4, korna L12 uMeer aiuny,

COCTaBJISIIOIIYIO OT 74 MM 110 112 Mm.
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[0061] Bropasi anTenHa A2, u B 4aCTHOCTH ee muraromas 4actb FP2, pasmemena BOMU3H
nutaromeit yactu FP1 nepsoit anTeHnsl Al. Bropas anTeHHa A2 mpenyCcMOTPEHa Ha TOM 3K
Kpae OKOHHOMW naHesu, 4To U aHTeHHa Al, cieBa ot anTeHHbl Al. 3aech paccrosiHue D mexay
FP2 u BP pasuo 270 MM, u OHO ymoBietsopsieT D 2 ad./2. Bropas anTeHHa A2 CONEPNKUT
yuactok L2, npoxomamuii or ee muraromenn dactu FP2 u saBisromuiics Mo CyLeCTBY
oproroHanbHbiM kpato E1 otBepctust O Ky30Ba TpaHCHMOPTHOTO CpencTsa. Yuactok L2 umeer
nauay 80 mm. 3neck L2 Taxke ymosaeTBopsieT Gopmyne ar/4 S L, Saly/4 , u Torma Bropas
aHTEeHHa A2 TpeAcTaBisieT COOOH YeTBEPTHBOJIHOBYIO OHOIIOIIOCHYIO aHTEHHY.
[0062] /Insi oleHKM XapaKTePUCTHK pa3HEeCEHUs Ha OCHOBE HU3MepeHui Ko3(h(PUIINEHTOB
YCUJICHUsI aHTEHH, aBTOpPaMU W300peTeHHs! ObLIM ONpeAeseHbl Ba MOKaszarens. Tak, mepBbIM
U3MepseMbIM TOKa3areneM ctan kodpuuueHt xoppensuun orudaromeit (p). Kospdumuenrt
KOPPENSIUN YYUThIBAET PA3HOCTh aMIUIMTYA U (a3 mexnay nepodl aHTeHHON Al M BTOpOW
aHTeHHOW A2. YeMm meHblIe KO3(GOUIUEHT p, TEM Jy4lle H30JUPOBAHbI epBas anTeHHa Al u
BTOpass aHTeHHa A2, W TeM Jy4lle XapakTepUCTUKa pa3HeceHus. BTopeiM u3MepseMbIM
ko3 punmenTom cran ycpenHeHHblll k03pduument ycunernus. Uem Bl 3TO CpenHee, TEM
nydine aHTeHHas cucreMa 100, coneprkalias nepByro U BTOPYIO aHTE€HHBI, Al 1 A2.
[0063] Koadummentsl ycuneHus aHTeHH W KO3(GUIUEHT KOPPENSALHUA OTHOAromIei Jyist
NpUMepa COTJIACHO HACTOSIIEMY H300pETEeHHI0O W Ui MEPBOTO U BTOPOTO CPABHUTENBHBIX
npuMepoB mokasaHbl Ha ¢wur. Sa, Sb u Sc. Kak nokasano Ha stux ¢urypax, anteHHal00 ms
CTEKJIa COTJIACHO HACTOSIIEMY H300PETEHHIO MPOSBIIET XOPOIIYyo 3()(PEeKTUBHOCTD MPHU IpHUEME
PazMOBOJIH BbICOKOYACTOTHOW MOJIOCHI M, B YaCTHOCTH, SIBJISETCS MOIXOSINEeH s Npuema
MIOJIOCHI YacToT TeneBeranus (470710 MIm).
[0064] Torna ko>(pUIMEHTH YCHJISHHS AaHTEHHbl B JajJbHEH 30HE Ui TOPU3OHTAJIBHO
MOJIAPU30BAHHON PaZMOBOJIHBI U3MEPSUIM Ha OTHUX aHTEHHax AN KaXIoro 1° a3suMyTalbHBIX
yrjoB (@) BOKPYr TPAHCIOPTHOTO CPEACTBA IJisl Kaxkmol dactoThl (f). YCIOBHS OCHOBaHUS
UCTIBITATEIIPHON TUIOIAAKH PACCMAaTPUBAIN KaK CBOOOTHOE MPOCTPAHCTBO. YTOJ BO3BBILIEHHS
MEXIy Nepefaroleil aHTEeHHOH 1 OCHOBAaHHEM COCTABJISLI MPUOJIM3UTEIBHO 8 IpaxycoB.
[006S] UHTEHCUBHOCTP CHUTHAJIa, MOPUHUMAEMOTO YKAa3aHHbIMU aHTEHHAMH, HW3MEpsIu
nocpencTBoM S0-OMHON M3MEPUTENbHOM CUCTEMBI B BHIE KoMIuiekcHbIX 3HadeHud (E(f, ¢)), u
k03(ppULIMEeHTBl YCUJIEHNS aHTEHH BBIYMCISUIM B MIKaie nbu. Meramn Ky3oBa aBTOMOOWIIS
COEJIMHSJIH C 3eMJIel U3MEPUTENIbHOM CHCTEMBI.
[0066] 3aTeM ko3(hduLHMEHTHI yCHIeHUs U KO3(DPUITMEHT KOPPENSLUUA OTHOAIOIIEH YCpeIHsIIH

10 BCEM U3MEPEHHBIM HYacTOTaM Ha OCHOBE CleAyIommen pOopMyIIbL:
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Gavel
= i? G, (f)
Gavez
= i? G,(f)

Gavetotal

= j S‘ Grorar(f)

pave

3nech Ny— KOIMYECTBO U3MEPEHHBIX YaCTOT B HA3HAYEHHOM M0JIOCE YaCTOT.

[0067] Kak noka3zaHo Ha ¢ur. Sa, Sb u Sc¢, B anTeHHol cucreme 100 cornacHo HacTosLEeMy
n300pETEeHNI0, N0 CPABHEHUIO CO CPABHUTENIbHBIMU MPHMEPAMH, peajn3yercs U Oojee HU3Kas
koppessinust (p), u Oonee Bbicokuit ko3 duueHT ycuneHus: (Giprer), ¥ 3TO O3HAYAET, YTO OHU
NPEACTABISIFOT COOOH HAMHOTO JIYYIIVIO KCHCTEMY Pa3HECEHHBIX aHTEHH», YeM CPaBHHUTEIbHbIE
MpUMEpBL

[0068] bnaronapss mpumaHuo U30THYTOH (popmbl mepBoii aHTeHHe Al COrJIacHO HACTOSIIEMY
n300peTeHnio (TapaienbHbIi 3eMile y4acTok L U OpTOroHanbHBINH 3emMie ydacTok Liy), Obut
ynydmeH Ko3(p@UIMeHT ycuieHuss TepBoil aHTeHHbI Al ¢ coxpaHeHHeM KO3(pQHUIueHTa
YCHUJIEHHUS] BTOPON aHTEHHbI A2 MOYTH MOCTOSIHHBIM.

[0069] bnaronaps mpoxoxaeHuto nepsoro yuactka L11 nepBoii anTeHHbl Al Ha pacCTOSHUHU OT
nutaromeit yactu FP2 Bropoii anteHHbl A2 (Oonee ol /2), s3pPeKTHBHOE PACCTOSHHE MEXKIY
nepBoil aHTeHHOW Al M BTOpPOW aHTEHHOH A2 CTajo AOCTATOYHO OONBLIMM AJISI TOTO, YTOOBI
OBITH XOPOIIO M30JHMPOBAHHBIM B MPENCTABISIONIEM HHTEPEC AMANa30HE 4acTOT (MEHBIIUH p),
naxe ecnu nurarowas yactb FP1 nepsoii anTeHHs! Al u nuTatouias yacte FP2 BTOpOil aHTEHHBI
A2 HaxomsTCs OYeHb OJM3KO APYT K IPYTY.

[0070] Hacrosiuee m3oOpereHHe HCMOJNB3YETCS AN aHTEHH JUIi aBTOMOOMIIBHOTO CTeKJa C
LEeNbI0 TpHUeMa HAa3eMHOro LU(PPOBOrO TENEBEINAHWS ¢ AHAJIOTOBOTO  TEJEBEINAHHS
MPEANOYTUTENBHO Ha 4acToTe B nuanaszone ot 470 MI'u no 710 MI'L.

[0071] Ha ¢ue 6a moxazaH apyroi mpuMep OKOHHOH TaHEIH COTJIACHO HACTOSIIEMY
n300peTeHNI0, KOTOpasi CONEPKUT MepBy0 aHTeHHY Al u BTOpyIO aHTeHHY A2. 3nech mepBast
anteHHa Al coxepxut nurarouyro 4acte FP1 Brons nepsoro kpas E1, nepseiii yuactox L11,
HEMpepbIBHO mpoxoasamuii ot nutarowen yactu FP1 napannensao mpasomy kparo E1, yriy C1
u BepxHeMy kpato E2. Kpome Ttoro, mepsas anteHHa Al conepkuT BTOpoil yudactok L12,
npoxonamuii ot Touku BP nepexona Ha L11. Touka BP nepexona pacnojokeHa Ha y4acTKe

L11, no cymecTBy napamienbHOM BepxHeMmy Kpato E2. Bropas antenHa A2 npenycMoTpeHa Ha
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TOM 3K€ Kpae OKOHHOH MaHesu, 4To U aHTeHHa Al, cHu3y oT aHTeHHbl Al. Bropast anTeHHa A2
comepkuT yyactok L2, mpoxoasaumuii ot ee nuTaromeii yactu FP2 u sBisromuiics 0o CyumecTBy
OpTOroHaNbHBIM Kpato El.
[0072] CornacHO HacTosillleMy BapUaHTy OCYLIECTBJICHHUs, NepBast aHTeHHa Al MONOJIHUTEIbHO
K IpoxopsimeMy BTopoMmy yuacTky L12 comepxut tperuin yuactok L120, mpoxopsmmii x
nutarome yactu FP1 u spasromuiics mo Cywecrsy OpTOroHaNbHbIM Kkpato E1, ueTBepThlii
yuactok L121, npoxopsmuii oT nepsoro ydactka L11 u Takke SBIAIOIINICS MO CYIIECTBY
oproroHasnbHbIM Kparo E1, n narteiit yuactok L122, mpoxoasmmii ot nepsoro y4actka L11 u
SIBJISIFOLUNACS MO CYLIECTBY OPTOrOHANBHBIM Kparo K2 u nmapannenpHbiM BTOpoMy ydacTtky L12
nepBoit aHTeHHbI Al.
[0073] CornacHoO HacTosillleMy BapHaHTy OCYLIECTBJIEHUs, BTOpasl aHTeHHAa A2 TOMOJIHUTEIbHO
K npoxoasameMy y4actky L2 comepxut Bropoi ydactok L21, npoxoasmuil OT NUTAOLIEeH YaCcTH
FP2 BTOpoil aHTeHHBl A2 U ABJIAOIIUINCA MHapaienbHbIM mnepBoMy Kpato E1 oTsepcrtus, u
BTOpOoM yuactok L22, npoxoasuuii OT KoHUAa BToporo yvactka L21 u sBisrouiics
napajuieJIbHbIM NepBoMy ydacTky L2.
[0074] CornacHo HacTosieMy H300pPETeHHIO, KOJUYECTBO, pa3Mep u (opma APyroro y4acrka,
JOTIOJIHUTENPHOTO K IepBOMY U BropoMy yuactkam (L11, L12) anteHHs! Al U IepBOMY y4acTKy
(L2) anTeHHb! A2 SBISIFOTCSA (PUKCHPOBAHHBIMH B COOTBETCTBHHU C LIEJIEBBIMHU YaCTOTAMU.
[0075] DT aHTEHHBI CHPOEKTHPOBAHBI HA OKOHHOM CTEKJIE TPAHCIIOPTHOTO CPEACTBA ISt
JEHCTBHsI B KaueCTBE CHCTEMBI PAa3HECEHHBIX AHTEHH B TEJIEBU3MOHHOM AMANA30HE, MOJTOMY
3neck a=0,7, =470 MI'y, £,=710 MI'11. Pa3mepnr kaxnmoro ydactka: D=350 mm, L11=355 mwm,
L12=110 mMm, L2=270 mm, u d=20 mm, d1=d2=15 mm, g=40 MMm. 31ech 3TO YIOBJIETBOPSIET
D=od./2, d1=aly/8, d2=04s/8, g=oly/8, S5ad./4 = L1=L11+L12 =5al4/4, al/4 = L12 =od,,
304./4 = L2 =3aly/4. TIOHSTHO, 4TO B CJIy4ae HECKOJBbKHUX Y4aCTKOB mepBoit anTeHHsl Al D
BBIUUCIIIIOT OT HamOousiee ynaneHHol Touku BP mepexona mepsoii anrennel Al u touku FP2
nutaHusl aHTeHHbl A2. Takum 00pa3oM, 3TH aHTEHHBl HMEIOT XOpOIIHe KO3(PPHUIHMEHTHI
YCUJICHUST U HU3KUH KO3(pQPUIMEHT KOPpEeNsiLuU B TEJIEBH3HMOHHOM nuanasoHe. Kpome Toro,
MOCKOJIbKY JIBE€ IUTAIOIME YaCTH pa3MelleHbl Onusko apyr k apyry (d=50 mm), nerko
¢dusnuecku oObeNUHUTL Kabesn U YCUJIUTENd B OJHOM KOPITyCe, M OTO JeNaeT KOHCTPYKIUIO
TPAHCIIOPTHOTO cpencTra Oosiee MpocToi U Aemesoil. Hekotopeie npyrue npoBonHUKH Ha Al u
A2 pa3MmerneHsl TakK, 9YToObl YBEIUIUBATh KO(MPHUIINEHTbI YCUIICHUS aHTEHH B TOJIOCE YacToOT,
OTJINYHON OT TEJEBU3UOHHOIO [UAINA30HA, MO3TOMY OHHM HEMOCPEACTBEHHO HE OTHOCATCA K

pe3yJbTaTy HACTOSIIEro H300PETEeHNSI.
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[0076] Ha d¢ur. 6b moxa3aH apyrod mnpakTudeckwii pabo4uii NpUMepP OKOHHOW MaHeNlu
COTJIACHO HACTOSIIIEMY H300PETEHHIO, KOTOPBIH CONEPKUT NEpBYK aHTeHHY Al U BTOpYyIO
aHTeHHy A2. 3nech nepsasi anTeHHa Al cozxepxut nutatoinyro yacte FP1 Bronb BepxHero kpas
E1, nepseiii yuactox L11, HenpepsiBHO npoxoasmuil oT nuraroieil yactu FP1 nmapamnensHo
BepxHemy kpato E1, yrny C1 u mpasomy kparo E2. Kpome Toro, nepsast anteHHa Al comep:kut
BTOpOoi yuyactok L12, mpoxomsammii or Toukn BP mepexoma Ha L11. Touka nepexona (BP)
pacnonoxkeHa Ha ydactke L11, mo cymectBy napamnenbHoM npasoMmy kpato E2. Bropas
aHTeHHa A2 MperycMOTpeHa Ha TOM K€ Kpae OKOHHOHM NaHenW, 4YTo W aHTeHHa Al, cieBa OT
anTeHHb! Al. Bropas antenHa A2 coaepkut ydactok L2, npoxoAsiuii OT ee NUTaroLIeil YacTu
FP2 u saBastomuiics no CymecTsy OpTOroHaibHbIM kparo El.

[0077] Kak u B ciyuae ¢pue. 6a, nepsas anteHHa Al 1 BTOpast aHTeHHAa A2 UMEIOT Pa3HOTO poja
pa3BeTBiIeHUs] B BHAe y4dacTkoB aHTeHH Al m A2. KommdectBo, pasmep u ¢opma Apyroro
y4acTKa, AOTOJHHUTEIBHOrO K mepBoMy u BTopoMy yuactkam (L11, L12) antennst Al u
nepoMy y4actky (L2) anTeHHBI A2, SIBIAIOTCS (PUKCUPOBAHHBIMH B COOTBETCTBUH C LIEJIEBBIMHU
4aCTOTAMHU.

[0078] DT aHTEHHBI CHPOEKTHPOBAHBI HA OKOHHOM CTEKJIE TPAHCIIOPTHOTO CPEACTBA ISt
JEHCTBHsI B KaueCTBE CHCTEMBI PAa3HECEHHBIX AHTEHH B TEJIEBU3MOHHOM AMANA30HE, MOJTOMY
3neck a=0,7, =470 MI'y, £,=710 MI'11. Pasmepnr kaxnoro ydactka: D=270 mm, L11=260 mwm,
L12=90 mm, L2=110 mm, u d=20 mm, d1=d2=15 M, g=40 mm. 3nech ynosnersopsiercst DZale/2,
d1Sald/8, d2=aly/8, g=aods/8, wh/4 = L12 =k, alo/d = L2 =ol/4. Taxum oOpasom, 5TH
AHTEHHBI UMEIOT XOpOoIune KO3(PQPHUIMEHTH! YCHIECHUS] U HU3KUH KOA(PPUIMEHT KOPPEIsLUA B
TEJIEBU3MOHHOM IHanazoHe. KpoMme Toro, mocKONbKY ABE MHUTAOLINE YaCTH Pa3MEIIEeHbI OJIU3KO
apyr k apyry (d=50 mm), nerko gusnyecku 0ObeqUHUTL KabENH U YCUITUTENH B OZTHOM KOPIIYCE,
U 3TO JeNaeT KOHCTPYKIMIO TPAHCIIOPTHOTO CpencTBa OoJiee MpOCTOM u nerieBoil. HexoTopsie
apyrue npoBogHMkH Ha Al u A2 pa3MemneHbl Tak, 4TOOBI YBEIHMYUBATH KOA(DPHUIIHMEHTHI
YCUJIEHUs] AHTE€HH B MOJIOCE YacCTOT, OTJIMYHON OT TEJNIEBU3MOHHOIO AMANAa30Ha, MO3TOMY OHU

HEMOCPEACTBEHHO HE OTHOCATCA K PE3YyJIbTATy HACTOALICTO I/1306peTeHI/I$I.

IIpombIinieHHAsI IPUMEHUMOCTDb

[0079] Hacrosiiuee u3oOpereHHe HCIONB3YETCS AN aHTEHH JUIi aBTOMOOMIIBHOTO CTeKJa C
LIEJIbI0 TIpHeMa Ha3eMHOTro HH(POBOTO TENEBEIIaHUs M aHAJOrOBOrO TejeBelanus B EBpore,
CHIA, Anonuun u PecnyOonuke Kuraii. Hactosiimee n3o0pereHre UCTIOIB3YeTCS AT aHTEHH IS
aBTOMOOMJIBHOTO CTEKJIa C LEJIbI0 TpHeMa HazeMHOro nugposoro teneseuianus (698—-806 MI )

B CIHA, uupposoro tenesemanus (470-862 MI'm) B permonax Espomnetickoro Coroza wuim
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udposoro teneseutanus B Kuratickoit HaponHoti PecnyOnmke. JlomonmHUTENbHO HacTosiInee
n300peTeHne MOXKHO TaKKe HCMOJb30BaTh A Bemanuss B FM amamazone (76-90 MI'm) B
Anonun, Bemanuss B FM nuanasone (88-108 MI'm) B CIHA, nmamazonos TV VHF (90—
108 MI'u, 170-222 MI'm), numanaszona 800 MI'm (810-960 MI'm) mist aBTOMOOMIIBHBIX
MoOMIbHBIX  TenedonoB, auamazona 1,5TTo (1,429-1,5011Tu) n1ns  aBTOMOOMIIBHBIX
MoOmnbHbIX Tenedonos, amanazoHa UHF (300 MI'n—3 I'Tr), GPS (cuctems! rioGambHOTro
no3unuoHuposanus), curiaisa GPS (1575,42 MI'm) ot uckyccrBeHHbIX cnyTHHKOB B VICS
(roprosast Mmapka) (Cucrema aBToMoOmIbHON HHpOpManuu u cessu: 2,5 I'T).

[0080] Kpome Toro, HacTosilee U300peTeHNe MOXKHO MCTOJIB30BATh IJIsl OCYLIECTBIICHHS CBSI3U
ETC (cucremsl 351eKTPOHHOTO cOOpa MOILINH: CHCTEMBI HENPEPBIBHOTO aBTOMATUYECKOTO cOopa
MOUIJIMH, YacTOTa Mepefayu sl CUCTeMbl AOPOXKHOU paauocsssu: 5,795 I'Tu umm 5,805 I'Tq,
4acToTa NpHEeMa Ul CHCTEMbl NOPOXKHOU pamuocBs3u: 5,8351Tw mmm 5,845 1T1), DSRC
(BbIIETIEHHON CBsi3U OmmskHero neiicTeusi, nuanaszod 915 MI'nm, nuanaszon 5,8 I'Th, nmamasoH
60 ITu), wmukpoBosH (1 ITwu-3 TI'm), wmunmumerpoBeix BoaH (30-3001T), cucremsl
oTrnupaHus aepeil Oe3 kmowa s TpaHcmopTHOro cpeacrsa (300450 MI'm), m SDARS

(cayxObI CITyTHUKOBO LM POBOI 3ByKOBOM pagnocsszu (2,34 [T, 2,6 I'Tw)).
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dopmyJia u300peTeHus

1. Oxonnas naHenb (1) TPaHCIIOPTHOTO CPEACTBA, NMpEAHA3HAYEHHAS Ul Pa3MEIlEHUs B
oteepctuu (0) B ky30Be (V) TPaHCIOPTHOTO CPEACTBA, MPUYEM OTBEPCTHE MMEET 10 MEHbINEeH
mepe niepsbiit kpait (E1) u Bropoii kpait (E2), npu stom (E1) u (E2) HenpepbIBHO COSAMHEHBI
yraom (C1), cHabxenHas anTeHHOU cuctemoii (100), conepaxarmeii:

- 10 MEHbIIEH Mepe MEePBYI M BTOPYIO aHTEHHHI (Al, A2), pacmoyiokeHHbIE B OKPECTHOCTH
yrna (C1),

- mpudyeM mepBas M BTopas aHTeHHbl (Al, A2) CHpoeKTHpPOBaHbI IJsl Tepenadn/mpueMa
PaIUOBOJIH B N0 CYIIECTBY OAMHAKOBOM JHAINa30He YacToT;

- IpuYeM TepBas U BTOpast aHTeHHBI (Al, A2) comepKar, COOTBETCTBEHHO, IMUTAIOLINE YACTH
(FP1, FP2), pasmenierHble OJIU3KO IAPYT K APYTY,

- TIpu 3TOM TiepBasi anteHHa (A1) conepKuT:

- nepsbiii yaactok (L11), nmpoxomsamuii oT ee nuraromei yactu (FP1) mapamnensho
nepsomy kpato (E1), yrmy (C1) u xpato (E2) otBepctust (O), mpuyeM yKa3aHHBIH TEpPBbIi
yuactok (L11) npezacrasnisieT co00i HEMPEPBHIBHYIO JIMHUIO, MPOXOISAIIYI0 OT MHUTAKOIIEH YacTH
(FP1) Boose nepsoro kpas (E1), yria (C1) u Broporo kxpast (E2) u 3akaHUYHBAIOIIYIOCS B OHOM
touke (BP) nepexona Baons Broporo kpas (E2),

- Bropoii yuacrok (L12), npoxonsamuii ot Touku (BP) nepexona Ha yka3aHHOM NEPBOM
yuactke (L11), npuuem touka (BP) mepexona pacmonoskena Ha dactu nepsoro y4actka (L11),
IO CYIIECTBY MapajuieabHoN BTopoMy Kparo (E2), mpu sTom Bropoii yyactok (L12) npoxoaut ot
toukn (BP) mepexonma B HampaBieHHMH, MO CYLIECTBY OPTOTOHAJIBHOM M IMPOTHBOIOJIOKHOM
BTOpomy kparo (E2) oreepcrus (0);

- IIpH 3TOM BTOpas aHTeHHa (A2) comepkKHUT mo MeHblned Mepe onauH ydactok (L2), mo
CyIIeCTBY OpTOoroHaNmbHBIA mepBoMy kpato (E1) orsepcrust O), mpuuem yuactok (L2)
3JIEKTPUUECKU COEANHEH ¢ nuTaroie yacteio (FP2);

npu 31oM paccrostaue D mexny nuraromeit gacteto (FP2) Bropoit aHTeHHBI (A2) M TOYKOU
(BP) mepexoma ymoBneTBopsieT crenyromeit ¢gopmyne: D=Zod./2, roe o — xoddduimeHt
COKpAIEeHHUS JUIMHBI PAJMOBOJIHBI HA OKOHHOH MaHeNH, U A, — JJIMHA BOJHBI PATUOBOJIHBI C
94acTOTOH f. B BaKyyMe, f. — camasi BBICOKasl YaCTOTa MOJIOCHI YaCTOT, B KOTOPOH TepBasi aHTEHHA
(A1) u BTOpas anTeHHa (A2) NEHCTBYIOT KaK CUCTEMAa Pa3HECEHHBIX AHTEHH,

u npu 3ToM paccrosiane Dy Mexny BTopeiM ydacTkoM (L12) mepsoii anTeHHBI (Al) 1 epBbIM

. 2
kpaem (E1) ynosneTBopsieT cienyroiuei ¢gopmyie: ags < Dy < alg, tne o — xoadduimeHt
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COKpAIeHUs] JUIMHBI PaJUOBOJIHBI HA OKOHHOW TMAaHEIH, W As — JJIMHA BOJIHBI PAIHOBOJHBI C
4acTOTOM f; B BaKyyMe, fs — camasi HU3Kasl 4aCTOTa TMOJIOCHI HaCTOT, B KOTOPOU TepBasi aHTEHHA

(A1) u BTOpas anTeHHa (A2) NEHCTBYIOT KaK CHCTEMAa Pa3HECEHHBIX aHTEHH.

2. OxoHHas MaHeNb TPAHCTIOPTHOTO CPEACTBA IO 1. 1, OTIMYAIOIIASCS TEM, YTO PACCTOSHUE
d mexay nuraromeii yacteio (FP1) nmepsoii anTennsl (A1) u nuraroinei yacteto (FP2) Bropoii

anTeHHbI (A2) ynoBieTBOpsET cnenyromei Gopmyne: dS50 mm.

3. OxoHHas MaHeNb TPAHCTIOPTHOTO CPEACTBA IO 1. 1, OTIMYAIOIIASCS TEM, YTO PACCTOSHUE
d; mexny nwmratomer yacteio (FP1) mepsoii antennsl (Al) m Omwkaidimum kpaem (E1)

OTBEPCTHS Ky30Ba YAOBIETBOPSET creayromei Gopmyne: diSaly/8.

4. OxoHHas MaHeNb TPAHCTIOPTHOTO CPENCTBA 1O M. |, OTIMYAIOINASCS TEM, YTO PACCTOSHUE
d, vexny nutaromeii yacteto (FP2) Bropoit antenns! (A2) u omwkaiimum kpaem (E1) ky3osa

TPAHCIIOPTHOT'O CPENCTBA YAOBIETBOPSET Caenyrowmei popmyie: d:Sal/8.

5. OxoHHas MaHeNb TPAHCTIOPTHOTO CPENCTBA MO 1. 1, OTIMYArOINAsACS TEM, YTO PACCTOSHUE
g mexay nepebiM yuactkoM (L11) nepsoii anteHHsl (Al) u Ommkaiimum kpaem (E1) ky3osa

TPAHCIIOPTHOT'O CPENCTBA YAOBIETBOPSET CIeAyIoIel Gopmyite: gSal/8.

6. OxoHHas naHe b TPAHCTIOPTHOTO CPEeNCTBa Mo M. 1, oTnuvaromasics TeM, uyto mnHa (L1)
Kpardaiimero mytu ot nwuraromeid wactu (FP1) mepsoii anTenHsl (Al) m0 3ambIKaroLIei
OKOHe4YHOl TOouku BTOporo yuactka (L12) mepBoil aHreHHBl (Al) Bmosmp aHTeHHBI (Al)
YIOOBNETBOPsieT cnenyromeir  popmyne: (2ni-1)ai/4 =L; =Q2n;-1)ai/4, rae n;=2,

HATYpaJibHOE YHCJIO H .

7. OkoHHasi MaHeNb TPAHCIIOPTHOTO CPEACTBA MO 1. 1, OTAMYAKOIIAsICsl TEM, YTO AJIMHA
BTOporo y4actka (L12) mepBoii anteHHBbl (Al) ynosierBopsieT crienyromeil ¢opmyne: (2mn—

1)ai./4 S L;; S(2n;-1)ais/4, rae ni;21, HATYpaabHOE YHCJI0, IPU 3TOM .

8. OKOHHasi TIaHeNb TPAHCMOPTHOTO CPEACTBA MO M. 1, OTJIMYAIOMIASCA TEM, YTO JJIMHA
yuactka (L.2) BTopoii anTennsl (A2) ynosiersopsier popmyie: (2n-1)al /4 S L; S2nr-1)al /4,

rae 1221, HATYPAJILHOE YHCJIO.
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9. OxoHHas1 mMaHenb TPAHCIOPTHOTO CPEACTBA MO M. 1, OTIMYANOIIASCS TeM, YTO IepBas
anteHHa (Al) u Bropas anTeHHa (A2) comepkaT NOMOJHUTENBHO NposieHHble ydacTku (L120,

L121, L122, L21, L22).

10. OxoHHas naHesnb TPAHCIOPTHOIO CPEACTBA MO M. 1, OTAMYAOLIAACA TeM, YTO Kakaas U3
nuraromeit yactu (FP1) mepsoii anteHHs! (Al) u Bropoi#l mutatomeii yactu (FP2) Bropoii
aHTeHHbl (A2) DSJEKTPUYECKH COEOUHEHAa C YCHIUTENbHBIMH cxeMamu (31), npudem
YCUJIUTENIbHBIE CXEMBI NPEAYCMOTPEHBI B TOM K€ KOpIyce M HMMEIT ollee 3a3eMIIeHHE,

ANIEKTPUYECKH COeTUHEHHOE ¢ Ky30BOM (V) TpaHCIIOPTHOIO CPEACTBa.
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