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ONHCAHHUE H30BPETEHUSA
2420-560883EA/019
AHTEHHBIN BJIOK JJISI CTEKJIA, CTEKJIIHHBINA JIJUCT C AHTEHHOHR "
CIIOCOB U3IOTOBJIEHUSI AHTEHHOI'O BJIOKA JJISI CTEKJIA
[IPEITOCHIJIKU U30OEPETEHUS

1. O6a1acTh TeXHUKH, K KOTOPOIl OTHOCHTCSI H300peTeHue

[0001] Hacrosimee wu300peTeHHWE OTHOCHUTCS K AHTEHHOMY OJIOKY MJisi CTeKJa, K
CTEKJIIHHOMY JIUCTY C aHTEHHOM U K CIIOCOOY M3TOTOBJIEHUSI aHTEHHOTO OJIOKA ISl CTEeKJIA.

2. OnucaHue ypoBHsI TEXHHKH

[0002] B mpomioM Oblmu pa3paboTaHbl pa3iUYHbIE CHUCTEMbI CBS3H, HCIIOJB3YIOIINE
OecIpOBOIHYIO TEXHOJIOTHIO, TAKHE KaK MOOWIBHBIN Tene(OH, HHTEPHET-CBsI3b, PaJUOBEIIaHNE
u GPS (Global Positioning System, rinobanpHast cuctema no3uunoHuposanus). Ilognepskka aTux
cucTeM CBsi3u TpeOyeT HalIu4us AaHTEHHBbI, KOTOpas MOXET IepenaBaTb W NPUHHMATh
3JIEKTPOMArHUTHBIE BOJHBI, HCTIOIb3Y€EMbIE COOTBETCTBYOIIMMU CUCTEMAaMU CBS3H.

[0003] B kadecTBe aHTEHHOro OJiOKa, MPUMEHSEMOrO MyTeM yCTAHOBKM Ha HAPY KHOMH
CTeHEe 3[aHus, TPEJIOKeH HalpUMep, AHTEHHbIH OJIOK, HCIOJB3YIOMNN MepeNaroIyo
PazMOBOJIHBI KOHCTPYKLHIO, KOTOPAsi COAEPKUT TPHU CJIOsA C 3aAaHHOH TOJIIMHON KaXA0ro €04,
NpUYEM KaKAbIH U3 HUX 00JIalaeT pa3sHOH OTHOCUTEIBHON MHAJIEKTPUIECKOW MPOHNULIAEMOCTBIO,
U KOTOpast 00ecreyrBaeT XOPOLIYIO XapaKTePUCTUKY Mepeaadyr paguoBONH (CMOTPH, HAIpUMep,
MaTeHTHBIN TOKYMEHT 1).

I[OKVMCHTBI VYPOBHSA TEXHUKH

IlaTeHTHBIE JOKYMEHTBI
[0004] ITatenTHbiit nokymeHT 1: AnoHckuii mateHt JP 3437993
CYIIIHOCTDL U30OBPETEHUA

Texnuueckast 3a7a4a

[0005] Iepenaroimme paguoBOIHBI KOHCTPYKIIMH, OMMUCAHHBIE B TATEHTHOM JIOKYMEHTE 1,
cozep KaT MaTepHual ¢ YUCTOBOM OTAEJKON MOBEPXHOCTH, TAKOM KaK CTEKJIO, B KA4eCTBE MIEPBOTO
CJI0s1, SIBJISIFOILETOCS CAMbIM BHEIIHUM CJIOEM, BO3YX WJIU T.I. B KAYE€CTBE BTOPOTO CJIOSI BHYTPb
OT CaMOr0 BHEIIHETO CJIOS U OPUCTYIO CPeAy, AKPUJIOBYIO CMOJIYy WJIH T.II. B KAYECTBE TPETHETO
CJIOSl BHYTpPb OT BTOPOro cjios. OTHOCUTENbHAs JU3JIEKTpHUUeckasi IPOHULAEMOCTD NepearoLeit
PaanOBOJIHBI KOHCTPYKLMH YMEHBIIAETCS B CIEAYIOLIEM MOPsAKE: NEPBbINA CIOH, TPETHUH CJIOU U
BTOPOH CJIOM.

[0006] OnmH acmeKkT HACTOSLIETO HM300pEeTEeHUsT MMEeT CBOEW IeNbI0 pa3padoTaTth
AHTEHHBIA OJIOK IUIS CTEKJia, KOTOPBIM MOXKET TepelaBaTh U MPUHUMATH 3JIEKTPOMArHUTHBIE
BOJIHBI Y€PE3 CTEKJISTHHBIN JIUCT.

Pemenune 3apaun

[0007] AHTeHHBIN ONOK IUIsi CTEKJa B COOTBETCTBHH C OJHUM aCTEKTOM HACTOSIIIErO
n300peTeHNs] YCTAaHABIMBAECTCS HAa BHYTPEHHEH CTOPOHE CTEKJSIHHOTO JIMCTa U TEepenaeT u
MIPUHUMAET 3JIEKTPOMArHUTHBIE BOJIHBI HA BHYTPEHHEN CTOPOHE Yepe3 CTEKIISIHHbBIN JIUCT.

[0008] AHTeHHBIH OJIOK IJIst CTEKJIa B COOTBETCTBHUH C €I€ OJJHUM aCIEeKTOM HACTOSIIIErO



n300peTeHus MpeacTaBsieT COO0H aHTEHHBIN OJIOK, KOTOPBIHN 3aKpPEIUIeH Ha CTEKJITHHOM JINCTE U
KOTOprfI npeanoYTUTEIIbHO COACPIKUT erHe)I(HbIﬁ SJIEMCHT MJIA 3aKpPCIUICHUA AHTCHHBI Ha
CTEKJIIHHOM JIUCTE TAKUM 00pa3oM, 4TOOBI MEXK/Ty CTEKJITHHBIM JINCTOM U aHTEHHOH 00pa3oBasiCcs
MPOMEIKYTOK, B KOTOPOM MOXKET TCYb BO3AYyX.

Beiroansie 3¢gppexTbl n300peTeHNst

[0009] AHTeHHbI OJIOK IS CTEKJIa COTJIACHO aCTeKTy HACTOSIIEero N300pETeHHsI MOKET
nepeaaBaTb U IpUHUMATD 3JICKTPOMATHUTHBIC BOJIHBI HEPE3 CTEKJISTHHBIH JIUCT.

KPATKOE OIMMCAHUE YEPTEXENU

[0010] ®ur. 1 siBisIeTCS BUAOM B MEPCIEKTHUBE, MOKA3BIBAIOIIUM COCTOSIHUE, B KOTOPOM

AHTEHHBIN OJIOK IS CTeKJIAa IPUKPEIUIEH K CTEKJITHHOMY JIUCTY,

¢ur. 2 sBsieTcs BUAOM B NIEPCIIEKTUBE AaHTEHHOTO OJIOKA /IS CTEKJIA;

dur. 3 sBsieTcs BUIOM B IEPCIEKTHBE MOKa3aHHOro Ha ¢urype 1 aHTeHHoro Onoka,
paccMaTpUBAEMOrO YEPE3 CTEKIJIIHHBIM JIUCT;

¢ur. 4 sBnasercs BUAOM B NEPCHEKTHUBE, MILTIOCTPUPYIOLIUM IPUMEP APYroro BapUaHTa
OCYLIECTBJIEHUS KPETIEIKHOIO DJIEMEHTA,

dur. 5 sBrsercs BUIOM B paspese, MOKA3bIBAIOIINM IPHMEP APYroro BapHaHTA
OCYIECTBJIEHHs AHTEHHOT'O OJIOKA IS CTEKJIA,

¢dur. 6 sBifeTcs BUIOM B paspese, IMOKA3bIBAIOIINM IPHMEP APYroro BapHaHTA
OCYLIECTBJIEHHsI aHTEHHOTO OJIOKA ISl CTEeKJIa,

¢ur. 7 ABnsIETCS BUAOM B NEPCIEKTUBE, MOKA3bIBAIOLINM CTEKJISTHHBIHN JINCT C aHTEHHOI;

¢ur. 8 sBJsIETCS BUIOM B YACTUYHOM paszpese o JuHuu A-A Ha durype 7;

dur. 9 sBusercss rpaguKOM, WILTIOCTPUPYIOIUM COOTHOIIEHHE MEXIy PaCCTOSHUEM
AHTEHHOTO OJIOKAa OT BHYTPEHHEW CTOPOHBI OKOHHOW paMbl U OTHOLIEHHEM MaKCHMAaJIbHBIX
PaCTATMBAIOIINX HAIPSIKEHUH,

¢ur. 10 sBIsSETCS PUCYHKOM, MOKA3bIBAIOIIUM MPUMEP COCTOSIHUS, B KOTOPOM B CJIOE
MOKPBITHS] 0OPa30BaH OTKPBITHIH YUaCTOK;

¢ur. 11 sBasieTcss pUCYHKOM, MOKA3BIBAIOLINM APYTOH MPUMEP COCTOSHUSI, B KOTOPOM B
CJIOE TTOKPBITHSI 00Pa30BaH OTKPBITHIN YYaCTOK;

¢dur. 12 sBisercs BHOOM B YAaCTHYHOM pas3pese, MOKA3bIBAIOIIUM IPHUMEP APYroro
BAPHAHTA OCYLIECTBJICHUS] CTEKJISTHHOTO JIMCTA C AHTEHHOM,

¢ur. 13 sBasieTcs PUCYHKOM, MOKA3bIBAIOLINM YacTh MPOLEAYPHI CIOco0a YCTAaHOBKU
AHTEHHOTO OJIOKA JJIs CTEKJIa,

¢ur. 14 sBiseTcss pUCYHKOM, IMOKA3bIBAOIUM MECTOIOJIOKEHHE CTEKISTHHOTO JIUCTA MPU
U3MEPEHUY,

¢dur. 15 sBusercss rpaduKOM, IMOKA3bIBAOIIUM pPE3YJIbTAT HM3MEPEHUs IOTEPh IPU
nepenaude TE BonH B npumepe 3-1;

dur. 16 sBusercs rpapuKOM, IMOKA3bIBAOIIUM pPE3YJIbTAT HM3MEPEHUs IOTEPh IPU
nepenade TM BoiH B npumepe 3-1;

¢ur. 17 sBusercss rpaduKOM, IOKA3bIBAOIIUM pPE3YJIbTAT HM3MEPEHUs IOTEPh IPU

nepenaude TE BonH B npumepe 3-2;



¢ur. 18 sBusercs rpaduKOM, IMOKA3bIBAIOIIUM pPE3YJIbTAT HM3MEPEHUs IOTEPh IPU
nepenade TM BonH B npumepe 3-2; u

bur. 19 sBusercs rpaduKOM, IOKA3bIBAIOIIUM pPE3YJIbTAT HM3MEPEHUs IOTEPh IPU
nepeaave 3JCKTPOMAaraiuTHBIX BOJIH B IPUMEPE 4.
HHOJAPOBHOE OIMMCAHUWE INPEUTOYTUTEJIbHBIX BAPUAHTOB OCYIIIECTBJIEHUA

[0011] MHamee OynyT mnoapoOHO OMHCAaHBI BAapPUAHTBI OCYILIECTBJICHUS HACTOSIIErO

n3o0perenusi. Ha pucyHkax macmrald KakKooro 3JeMEeHTa MOXKET OTJIMYAThCS OT PeajibHOTro
macmTada ans o0nerdyeHusl MOHUMaHus. B HacTosIeM ONMMCaHMM UCTONb3YeTCsl TPeXMepHas
OPTOTrOHAJIbHAsI CUCTEMa KOOpAMHAT (T.e. HampaBlieHHe MO OCH X, HampaBJjeHue Mo ocu Y u
HAlpaBJIeHHue 1O OCH Z), MPUYEM HalpaBjIeHHE 10 OCH X ONpEeAeNIeHO Kak HamlpaBiIeHUE I10
IIMPHUHE CTEKJITHHOTO JINCTA, HATIPABJIEHHUE 110 OCH Y OIpEeNeNIeHO KaK HaIlpaBjeHHue 1o riyOunHe,
a HalpaBJIEHUE 110 OCU Z OIpeneseHO KaK HampabjeHHe IO BbicoTe. HanpasieHue CHU3Y BBEpPX
CTEKJITHHOTO JINCTA ONPE/IENECHO KaK HalpaBJIeHue o Ocu +Z, a MPOTUBOIOJIOKHOE HAIIPABIIEHUE
— KaK HaIlpaBlIeHHE MO OocHu -Z. B nanbHelilleM ONMCAaHUU HAINpaBlIeHUE MO OCH +Z MOXET
Ha3bIBaTbCsl HAIIPABJIEHUEM BBEPX, 4 HAINIPABJICHUE N0 OCH -Z MOXKET Ha3bIBATbCsl HAIIPABJICHUEM
BHU3.

AHTeHHbIl OJIOK JUIS CTEKJIA

[0012] Bynmer ommcaH aHTEeHHBIH OJOK MAJIs1 CTEKJa COTJIACHO OJHOMY BapHaHTY
ocyliecTBiIeHUs (B JajbHEHIIEM MOXET Ha3bIBAThCS MPOCTO aHTEHHbIM OsokoM). Tepmun "mist
CTekJa" B MOHSATHH "aHTEHHBIN OJIOK JJisi CTeksa" O3HAYaeT, YTO AHTEHHBINH OJIOK UCTIOJNIb3YEeTCs
IS Iepelavy U IpUeMa dJIEKTPOMArHUTHBIX BOJIH YEPE3 CTEKJIO.

[0013] Ha ¢ur. 1 npuBeneH BuA B MEPCHIEKTHBE, MOKA3bIBAIOIIUI COCTOSIHUE, B KOTOPOM
AHTEHHBIN OJIOK AJISl CTEeKJIa MPUKPEIUIEH K CTEKJITHHOMY JIUCTY, Ha (ur. 2 — BUI B MEPCIIEKTHUBE
AHTEHHOTrO OJIOKa Ui CTekJia, a Ha (ur. 3 — BUA B MEPCHEKTHBE MOKAa3aHHOrO Ha ¢urype 1
AHTEHHOTO OJIOKA, PACCMATPUBAEMOTrO UYepe3 CTEKJISTHHBIH JIHCT.

[0014] Kak moka3ano Ha ¢ur. 1-3, anteHHsiii 670k 10 comepskut anteHHy 11, miockyro
acThHy 12, Ha KOTOpPO# ycTaHOBNeHa aHTeHHa 11 (T.e. miacTuHa Ui yCTAHOBKU AHTEHHBI), U
KpeneXkHbIl a5ieMeHT 13 A, nmpuKpenyieHHblN K m1acTuHe 12 a5 yCTaHOBKY aHTEHHBL. AHTEHHbIH
6sokx 10 3akperuieH Ha CTEKISTHHOM JucTe 20 MOCPENCTBOM KPETEKHOTro 3jieMeHTa 13A Takum
o0Opa3om, 4ToOBI MEXAy IJIACTHHON 12 IIsi YCTAHOBKHM AHTEHHBI U CTEKJISTHHBIM JIUCTOM 20
obpasoBasics mpomexkyTok S. Korna crexisiHHbI ucT 20 npencTaBiisieT co00i OKOHHOE CTEKJIO,
CTEKJIAHHBIN JTUCT 20 MOAAep:KUBAETCSI B COCTOSIHUY, B KOTOPOM Hapy>KHasi KPOMKa CTEKJITHHOTO
mucta 20 ynep;kuBaetcs B okoHHOHU pame 21. Ha ¢ur. 1 antenHsiii 610k 10 npukpernieH K OMHON
IJIABHOM TOBEPXHOCTHM BHYTPEHHEW CTOPOHBI CTekJIssHHOro uucra 20. Jlpyras riaBHas
MIOBEPXHOCTh, NMPOTUBOIOJIOKHAS BHYTPEHHEH CTOpPOHE CTeKJsTHHOro jucra 20, obmywaercs
COJTHEYHBIM CBETOM MJIF TOMY TTOOOHBIM.

[0015] B aToM BapuaHTe OCYIIECTBIICHUSI aHTEHHBIH 0JIOK 10 MPUKpPETIEH K CTEKJITHHOMY
mucty 20 (T.e. OKOHHOMY CTEKJIy) MOCPEICTBOM KPETeKHOro 3yeMeHTa 13A, Kak MOKa3aHo Ha
¢ur. 2, ogHaKo Hacrosee H300peTeHne 3TUM He orpanndeHo. Hanpumep, anteHHbii Oyok 10

MOKET CBHCATh C IMOTOJIKA WJIM MOKET OBITh 3aKPCIUIEH K BbICTyrIaI-OH_Ieﬁ HacCTHy, HMeIOLHefICﬂ



BOKPYT CTEKJIIHHOTO JiucTa 20 (T.€. OKOHHOTO CTEKJIa), TAKOW KaK OKOHHas pama 21 u cTBOpKa
OKHa.

[0016] AnTenHa 11 npenycMoTpeHa Ha nepBoi I1aBHOMN noBepxHOCTU 121 muactunb 12
1T yCTAHOBKHM aHTEHHBL. AHTeHHa 11 MokeT ObITh OOpa3oBaHa MyTEM ME€YaTH METAITHYECKOTO
MaTtepuana, MNEPEeKPhIBAIOLIEr0O MO MEHbIIEH Mepe YacTh KepaMHU4yecKoro cios 14,
MPeayCMOTPEHHOIO Ha MEPBOM IIaBHOW NOBEPXHOCTH 121 nmnactuHel 12 11 yCTAaHOBKY aHTEHHBI.
CnenoBarenpHO, aHTeHHa 11 mnpegycMoTpeHa Tmomepek 30HBL, B KOTOpPOH 0Opa3oBaH
KepaMH4Ieckuii cioii 14, u 30HbL, re kepamMuyeckuil cioii 14 He oOpa3oBaH, Ha NEPBOH TJIABHON
nosepxHoCcTU 121 mnactune! 12 07151 yCTAHOBKU AHTEHHBI.

[0017] B kauecTBe METAJNIMUECKOrOo MaTepuana, oOpasyrolnero aHTeHHy 11, MOXHO
UCTIONBb30BATh MPOBOASALINI MaTepHall, TAKOH Kak 30J10To, cepedpo, Menp U IuiaTuHa. B kayecTse
aHTEHHBI 11 MOXKHO HUCIIONIB30BATh, HAIPUMED, NMATY-AHTEHHY WUJIU AUMNOJIbHYK AHTECHHY.

[0018] Mpyrum matepuanoM, oOpas3yrouuM aHTeHHy 11, moxker ObITh, Hampumep,
neruposannbiii propom okcua onosa (FTO) nnm okcua nanus-onosa (ITO).

[0019] Kepamuueckuit cnoit 14 moxker ObiTh c(HOpPMHPOBAH Ha MEpPBOH TJIABHON
nosepxHoctu 121 mmactuHbl 12 And yCTAaHOBKM aHTEHHBI, HAlpuMep, IyTeM MeYaTu.
CdopmupoBaHHbIil KepaMUUECKUi CJoi 14 TMO3BONSET CKPbITh COCTUHEHHYIO ¢ aHTeHHOW 11
IPOBOJKY, YTO HE IMOKAa3aHO, W YIydluTb Au3aiiH. COrjacHO BapUaHTy OCYINECTBIICHUS
n300peTeHus, KepaMuuecKuii cioi 14 MokeT ObIThb NPEAyCMOTPEH He Ha IMEepBOI IIaBHOM
NMOBEPXHOCTHU 121, a Ha BTOPOI riaBHOM NOBEpXHOCTH 122 nmnacTuHbl 12 17151 yCTAHOBKU AHTEHHBI.
[IpennoyrureapbHO, 4TOOBI KepaMHu4YecKui cJioi 14 ObLI MpemycMOTPeH Ha TEepPBOH TJIaBHOMU
noBepxHocTU 121 mnactunel 12 nid yCTaHOBKM aHTEHHBI, TaK KaK B 3TOM Cilydae aHTeHHy 11 u
KepaMHYeCKHii clioi 14 MOXXKHO OoOecreyuTh Ha IUIaCTHHE 12 1l YCTAHOBKU AHTEHHBI MyTEM
Me4YaTH 3a OJHY ONEPALMIO.

[0020] Marepuan KepaMHYECKOrO CJIOSI MOXKET TMPeNCTaBsiTh COOOH, Hampumep,
CTEKJITHHYIO (DPUTTY, a €ro TONIIHUHA MPEATIOYTUTETHFHO COCTaBIsIET OT 1 10 20 MKM.

[0021] B cooTBeTcTBMM C BapHaHTOM OCYINECTBJICHUs] H300peTeHus, aHTeHHa 11
MpeayCMOTPEHA Ha EPBOH TNIaBHOM NOBEpXHOCTH 121 mnactunbl 12 171 yCTAaHOBKY aHTEHHBI, HO
OHa MOXeT OBITh MPENyCMOTPEHA BHYTPH IUIACTUHBI 12 U151 yCTAHOBKM aHTEHHBI. B 3TOM Citydae
aHTeHHa 11 MokeT ObITh BBINOJIHEHA, HANPUMep, B (popMe KaTyLIKU BHYTPU IUIACTHHBI 12 auist
YCTAHOBKY aHTECHHBL

[0022] Korga myacTuHa 1Jisi YCTAHOBKHM AHTEHHBI MPEICTABIISIET COOOM MHOTOCIONHOE
CTEKJIO, KOTOPOE COAEPKUT [1BA CTEKJITHHBIX JINCTA U MOJMMEPHBIN CJIOH, pa3MELIEHHbIN MEXay
STUMH JIByMsl CTEKJISIHHBIMHU JIUCTaMH, aHTeHHa 11 MokeT OBITh NPEayCMOTPEHAa MEXKIY
CTEKJITHHBIM JIMCTOM U MOJIUMEPHBIM CJIOEM, BXOASLIUMU B COCTAB MHOTOCJIOMHOIO CTEKIIA.

[0023] Cama anreHHa 11 MokeT OBbITH BBITOJIHEHA B BHJE IJIOCKOW IUIACTUHBI. B 3TOM
cllydyae aHTeHHa B BHJE IUIOCKOW IUIACTHHBI MOKET OBITh NMPHUKPEIUIEHA HEMOCPEIACTBEHHO K
KpenekHOMY dJieMeHTy 13 A 0e3 UCIoIb30BaHUsI IJIACTHHBI 12 17151 yCTAHOBKU aHTEHHBL

[0024] AnTenHa 11 mMoxeT OBITH IPEAYCMOTPEHA BHYTPH KOPITyCa BMECTO IUIACTHHBI 12

IUI YCTAaHOBKU aHTeHHBI. B 3TOM ciydae anteHHa 11, oOpa3oBaHHas Kak IUIOCKas IJIACTHHA,



MOJKeT OBITh YCTaHOBJIEHA, HATIPUMED, BHYTPH Kopryca. Popma Kopmyca He OTrpaHUYeHa H MOXKET
OBITH MPSIMOYTOJIBHAKOM.

[0025] AnTtenHa 11 mpemnmouyTuTenbHO OOJNIAMAET ONTHYECKOW MPO3PAaYHOCTHIO. Eciu
anteHHa 11 obmamaer onTU4YecKON MPO3PAvYHOCTHIO, TO MOKET OBITh YJIYUIIEH IU3alH U MOXKET
OBITh CHIKEH CpenHuil Ko3(p(UIMEHT MOMNOIEHUs] COJHEYHOro muanydeHusi. Kosdoumument
NPOMYCKaHUsI BUAUMOrO cBeTra aHTeHHOW 11 mpemnoururtenbHo Oonbme umu paseH 40%, a
npeanouTuTenpHee Oobline wiu paseH 60%, 9ToObI noAepKUBATh (PYHKIIMIO OKOHHOTO CTEKJIa
B OTHOILIEHUHM npo3padHocTu. KoadpuimeHt nponyckaHus BUAUMOTO CBETA MOXKHO OIPENEIUTh
corsnacHo cranmapty JIS R 3106 (1998).

[0026] YToOb! OBITH ONTHYECKH MPO3PAYHON, aHTEHHA MPEANIOUTUTENBHO BBIMOJIHEHA B
dopme cerku. Ceruatasi opma mpencraryisieT cOOOH COCTOSIHHME, B KOTOPOM B ILIOCKOCTHU
aHTeHHBbI 11 0Opa3oBaHbI ceTEBUAHbBIE CKBO3HBIE OTBEPCTHS.

[0027] Korna anTenHa 11 oOpa3oBaHa B popMe CETKH, SYEHKH CETKH MOTYT UMETh (popmy
kBazpata uinu pomoda. [llnpuHa TMHUN CETKU MPEANOUTUTENBHO COCTABIISAET OT S MKM 10 30 MKM,
Oomee mnpeanodtuTeIbHO OT 6 MKM a0 15 MkM. HTepBanm Mexay JIMHUAMHU CETKH
IPEeANOYTUTENBHO cocTaBisieT oT S0 o 500 mxm, Gonee mpeanouturensHO oT 100 1o 300 MxM.

[0028] OTHOCHTENBHBINA pa3Mep anepTypbl aHTEHHBI 11 MpeanouTHTeNnbHO Gonblie WiIn
paBeH 80%, mpeamnouturenbHee Oonbine win paBeH 90%. OTHOCHUTENBHBIH pa3Mep anepTypbl
anTeHHb! 11 npencTapisier coOOH OTHOIIEHHE IUIOIAAN OTKPBITOIO YYACTKA, BKIIFOUAs! OTKPBITHIH
y4acToOK cyiosi 16 3JIeKTPOMArHUTHOTO SKPAaHMPOBAaHHUS, KO Bced mmiomanu. Yem Oosblie
OTHOCHUTENIbHBIA pa3Mep amepTypbl aHTeHHbl 11, Tem Bblle MOXET OBITh KO3 (PUIUEHT
MPOMYCKaHUsl BUAUMOIO CBETa aHTeHHOM 11.

[0029] Tommuua anTeHHbl 11 mpenmodruTebHO MeHbine wiu paBHa 400 HM, Oonee
NPEeANOYTUTENbHO MeHblle wiu paBHa 300 HM. MuHHMManpHas TOJIIMHA AHTEHHbI 11 He
OrpaHUYeHa KOHKPETHBIM 3HAYEHUEM U MOXKET ObITh MeHbIIe Wiu paBHa 2 HM, 10 HM wiu 30 HM.

[0030] Korma antenHa 11 oOpa3oBaHa B BUAE CETKH, TOJIIMHA aHTeHHbI 11 MoOkeT
coctaBiATh OT 2 MKkM 10 40 MkMm. B cnywae ceruatoii opmbl antenHbl 11 xosddunuent
POy CKAaHUs BUAMMOTO CBETa MOXKET ObITh BBICOKHM, HECMOTPSI Ha OOJIBIIYIO TOJIIIMHY aHTEHHBI
11.

[0031]ITnacTuna 12 nyist yCTAHOBKH AHTEHHBI MTPEAY CMOTPEHA MaPaIEIbHO CTEKJITHHOMY
mucty 20. [InactuHa 12 a1t yCTAaHOBKM aHTEHHBI BBIIIOJHEHA C TIPSIMOYTOJIbHON (OPMOH Ha BUAE
CBEPXy M HMeEeT IMEpPBYI0 TNIABHYI0 MOBEPXHOCTh 121 W BTOPYIO INIaBHYIO NOBEPXHOCTH 122.
Ilepsas rnaBHasi noBepxHOCTE 121 mpenycMOTpeHa Tak, 4TO MepBasi TJIaBHAsl MOBEPXHOCTh 121
oOpaleHa K TJIaBHOW MOBEPXHOCTH CTEKJISTHHOTO jmcta 20, K KOTOpOH OHa JOJKHA OBITh
NPUKPETIEHa, a BTOpast TJIaBHAsl MOBEPXHOCTh 122 mpenycMOTpeHa Tak, YTOObI BTOpasi IJIaBHAs
NOBEPXHOCTh 122 o0paimeHa B NPOTHUBOIMOJIOKHYIO CTOPOHY OT TIJIABHOW MOBEPXHOCTH
CTEKJITHHOrO jucta 20.

[0032] B cooTBeTCTBHM C BapUAHTOM OCYIIECTBJICHUS M300peTeHwMs, TacTuHa 12 ms
YCTaHOBKH aHTEHHBI MOJKET OBITh MPENyCMOTPEHA MO 3aJaHHBIM YIJIOM K CTEKJITHHOMY JIHCTY

20 (HampuMep, OKOHHOMY CTEKJy). AHTeHHbIH OJ0K 10 MOXKET MCIyCKaTh 3JEKTPOMAarHUTHBIE



BOJIHBI TIOJl HAKJIOHHBIM YIJIOM B HAaNpaBJIEHUH, KOTOpOe 00pa3yeT yroy ¢ HalpaBleHHEM
HOpPMAJIM K MOBEPXHOCTH aHTeHHOTo Ojioka 10 (T.e. HampaBjieHn: 1o ocu +Y). DTO, HAIPUMeED,
UMeEET MECTO, KOr/ia aHTeHHbIN OJ10K 10 yCTaHOBJICH HAaJ 3eMJieH, HaPUMeEp, HA OKOHHOM CTEeKJIe
3/1aHUs, U UCITYCKAET 3JIEKTPOMArHUTHBIE BOJHBI K 3eMJIE JJIsl TOTO, YTOOBI C(HOPMUPOBATH HEKYIO
30HY Ha 3emiie. YToa MeXIy MUIACTUHOM 12 i yCTaHOBKM aHTEHHBI U CTEKJISIHHBIM JTUCTOM 20
(HarpuMep, OKOHHBIM CTEKJIOM) MOKET ObITh Ooublire nin paseH O rpaaycos, S rpaaycos uiau 10
IpaslyCoB C TeM, YTOOBI MOKHO OBIJIO TOCTHUYb XOPOLIETO HANIPABJICHU AJIs ITePeadn paJuoOBOIIH.
VYron mexny racTUHON 12 Ay yCTAaHOBKM QHTEHHBI M CTEKJSIHHBIM JIUCTOM 20 (OKOHHBIM
CTEKJIOM) MOXeT ObITh MeHbIIe Hiu paBeH S0 rpanycos, 30 rpaaycos nim 20 rpagycoB JUIst TOTO,
9TOOBI NepeaBaTh PaIMOBOJIHbBI HAPYKY ITOMEIEHHS.

[0033] Marepuan, oOpasyromuii macTuHy 12 1y yCTAaHOBKM aHTEHHbI, pa3paboTaH B
COOTBETCTBUH C XapaKTEPUCTUKAMU AHTEHHBI, TPEOYIOIMUMUCS Ui aHTeHHBI 11, TakuMu kak
MOIIIHOCTb U HAIIPABJIEHHOCTh, U MOXKHO UCIOJIb30BaTh, HAITPUMED, CTEKJIO, IIOJIUMEP UIU METAJLIL.
ITnactiHa 12 nist yCTAHOBKHM aHTEHHBI MOKET OBITh BBINOJHEHA C ONTHYECKOH MPO3PavyHOCTHIO,
€CJIM UCIOJb30BaTh, HANIpUMeEp, noaumep. Breinonnenue ninactunel 12 Asd yCTaHOBKYM aHTEHHbI
U3 MaTepuaja ¢ ONTUYECKOW MPO3PauHOCTBHIO MO3BOJSET BUAETH CTEKJISIHHBIM JUCT 20 CKBO3b
IIacTUHy 12 1Uis yCTAaHOBKM aHTEHHBI, YTO YMEHbLIAeT OJIOKMPOBKY 0030pa uepe3 CTEKJISTHHBIHI
auct 20.

[0034] Korna B xadecTBe IJIACTHHBI 12 NIl yCTAHOBKH aHTEHHBI HCIIONB3YETCS CTEKJIO,
MaTepHaioM CTeKJIa MOXKET ObITh, HATIPUMEpP, HATPHEBO-KAJIbLEBOC-CHIMKATHOE (M3BECTKOBO-
HATPUEBOE) CTEKJIO, OOPOCHUJIMKATHOE CTEKJIO, AJIOMOCHIMKATHOE CTEKJIO WM OecIienouHoe
CTEKJIO.

[0035] CrexyasiHHBIN JUCT, UCTIONB3YIOMIUICS B KaueCTBE IJIACTHHBI 12 1JIsl yCTAHOBKH
AHTEHHBI, MOXET OBITh TMOJYy4eH OOIIEU3BECTHBIM CIIOCOOOM H3TOTOBJICHHS, TAKMM Kak (ioat-
croco0, cnocod miaBjeHus, Crocod BBITSKKU B ABa MEPEX0/Ia, CIOCOO MITAMIIOBKH HIIA CITIOCOO
HapamuBaHusi. [IpennoyTHUTENbHBIM CIIOCOOOM MOJYYEeHMS] CTEKJIIHHOro Jiucta 31 siBisiercst
¢a0aT-criocod ¢ TOUKU 3pEeHHUS JIyUIIeH MPOU3BOIUTEILHOCTH U CTOUMOCTH.

[0036] Ha Buze cBepXy CTEKJISIHHBIN JIHCT BBITOJHEH B (hopMe mpsimoyrosibHuKa. Criocod
PE3KH CTEKJISTHHOTO JINCTA MOKET MPEACTABIISITh COOO0M crtocod pe3kH MOCPEACTBOM HCITy CKAHHUS
Ja3epHOr0 HM3JIY4YeHHsT Ha TOBEPXHOCTb CTEKJITHHOIO JIMCTAa WM IEPEeMELIeHUs O0IydaeMon
JIa3epHBIM H3JTyY€HHEM 30HbI Ha TIOBEPXHOCTH CTEKJITHHOT'O JIFCTA, WIIH CIIOCOOOM MEXaHHUECKON
PE3KH C UCMOJIB30BAHUEM, HATIPUMEDP, OTPE3HOIO AHUCKA.

[0037] B BapuaHTe OCYINECTBJICHUS] H300PETEHUS MOHATHE IPSMOYTOJIBHUKY», TIOMHUMO
NPOCTO TPSMOYIOJbHUKA M KBaApaTa, BKIIOYAET Takke (OpMYy C 3aKPYIJIEHHBIMH YIJIaMH
NpsIMOYTOJIbHUKA M KBagparta. dopma CTEKISHHOrO JINCTA HA BHUJAE CBEPXy HE OrpaHHYeHa
NPSMOYTOJIBHUKOM M MOXeT ObITh, Hampumep, KpyroMm. CTEKJISHHBIA JHCT HE OrpaHUYeH
OJMHAPHOM TMAHEJBIO U MOKET MPECTABIATE COO0H MHOTOCIOHHOE CTEKJIO MITH CTEKJIOMAKET.

[0038] Korna B kauecTBe TUIAaCTHHBI 12 17151 yCTAHOBKU AHTE€HHBI UCIIOJIB3Y€TCSI TIOJTUMED,
MOJIMMEPOM  MPEAINOYTUTENIBHO  SIBJISIETCSl  MPO3padyHblii  MOJMMEp,  TakoOM  Kak

xunkokpuctammueckuii monmumep (LCP), momuumun (PI), mpoctoit monudennneHoBbId 3¢up



(PPE), monukapOonaT, akpwioBblii mojguMmep wiu Qroprnonumep. P@TopronuMep SBISETCS
MPEATIOYTUTENBHBIM C TOUYKH 3PEHUSI HU3KOH TUAJIEKTPUUECKONU MPOHUIIAEMOCTH.

[0039] DTopmomumMepoM MOXKET ObITh, HANPUMEP, STHJIEHTETPAPTOPITIIICH (HIKE
obosnauaembiii Takke ETFE), comomumep rexcadropnponuieHa-tetpadTopITHIIeHA (HIDKE
obosHauwaembiii Takke FEP), comommmep TerpadTOpITUICHA-IPONUJICHA,  COIOJHMEP
TeTpadTOpaITUIIEHA-TeKCAPTOPIPONMIICHA-TIPOIIUJIEHA, COMOJUMEp NepPTOPATKUIBHHUIOBOTO
s¢upa-TerpadropsTriieHa (Huxke obozHadaemblii Takxke PFA), comonumep TerpadropsTuneHa-
rekcaropnponuieHa-BUHIIINAeHTOPHIA (HmKE 0003HauaeMbIi TaKxKe THV),
nonuBuHUIHAeH(TOpUL (HIDKe oOo3HauaeMblil Takxke PVDF), cononumep Buammuaerdropuna-
rekcaroprnponusieHa, TMOJUBUHIIQTOPHI, TMOJUMEpP XJOPTPUPTOPITUIIEHA, COIOJIUMEP
STUJICHA-XJIOPTPUPTOPITUIICHA (amKe 0003Ha"YaeMBbIit TaKXKe ECTFE) WIH
nonurerpadropaTuiet. JIroOoi 13 HUX MOKET NCIOIBb30BATHCS 110 OTAEIBHOCTH, HITH XKe ABa WIN
OoJiee 13 HUX MOTYT UCIOJIB30BATHCS B KOMOMHALIY.

[0040] @ToprnionumMep MPErOYTUTEIBHO MPEACTABIAET COOOI MO0 MEeHbLIeH Mepe OIUH,
BbIOpanHbiii u3 rpymnmsl, Bkmouarome ETFE, FEP, PFA, PVDF, ECTFE u THV, ocobenno
npennoututenbHbIM siBisiercss ETFE ¢ Touku 3penus ydinel mpo3payHocTy, 00padaTbiBAeMOCTH
U YCTOMYMBOCTHU K aTMOC(EPHOMY BO3JEHCTBHIO.

[0041] B  xauectBe  ¢Qropnonmumepa  Moxer  ucnomb3oBatbesi  AFLEX
(3aperucTpupOBaHHBIN TOBAPHBII 3HAK).

[0042] TonuuHa muacTuHbI 12 AJi yCTAHOBKU aHTEHHBI MIPEAIIOUTUTENIBHO COCTABIISAET OT
25 mo 10 mm. TonmmHaa macTHHB 12 1Isl YCTAHOBKU aHTEHHBI MOKET OBbITh CIPOEKTHUPOBAHA
MOAXOAIIEH B COOTBETCTBUHU C TEM MECTOM, T'Jl€ YCTaHABIMBAETCs aHTeHHa 1 1.

[0043] Korma miactuHa 12 1 yCTAaHOBKM AQHTEHHBI BBITIOJIHEHA W3 TOJUMEPA,
MPEANIOYTUTENICH TIOJIUMED, BBIINOJIHEH B BUJE TUIGHKH WM JUCTa. TOJNIIMHA MIIEHKU WU JINCTA
MPEINOYTUTENBHO cocTaiisieT oT 25 no 1000 mMkMm, 6onee npeanoutureasHo oT 100 1o 800 MkM,
a eue Oosnee mpeamnoututesbHO OoT 100 1o 500 MKM € TOYKH 3pEHHs MPOYHOCTH yAEPIKAHUS
AHTEHHBI.

[0044] Korga mactuHa 12 nisi yCTAaHOBKM AQHTEHHBI BBIMOJHEHA M3 CTEKJIA, TOJIIMHA
TJIACTUHBI JJI1 YCTAHOBKU AHTEHHBI MPEANOUTUTENBHO cocTasiisieT oT 1,0 no 10 MM ¢ Touku
3pEHUs] MPOYHOCTH yAEP KaHHUS AHTCHHBI.

[0045] Cpenneapudmerndeckas mepoxoBaTocTh Ra mepsoii riaBHON noBepxHOCTH 121
MJIACTUHBI 12 11s1 yCTAHOBKYU aHTEHHBI MPEANOYTUTENBHO COCTABIsIET 1,2 MKM UM MEeHee. JTO
OOBSICHSIETCST TEM, 4YTO KOrjua cpeaHeapupMeTHUecKas IIepoxXOoBaTOCTh Ra mepBoOi TIaBHOMH
noBepxHOCTH 121 cocTaBnser 1,2 MKM WM MEHEE, BO3AYX JIETKO MOXKET MOCTYNATh B MPOMEKYTOK
S, 0O6pa3oBaHHBIN MEXAY MIACTUHON 12 1isl yCTAHOBKY aHTEHHBI M CTEKJITHHBIM JTUCTOM 20, KaK
Oyner omucaHo mo3aHee. CpenHeapudmeTnueckas IEpOXOBATOCTb Ra mMmepBoOil TIaBHOH
nosepxHoctu 121 OGonee mpeanoururenbHO cocraBisier 0,6 MKM WM MeHee, eme Oosee
npeanouTuTenapHo 0,3 MKM WM MeHee. MUHUMaIbHOE 3HaUeHUe CpeaHel mepoxoBatocTy Ra He
OrpaHUYEHO KOHKPETHBIM 3HAYEHHEM, HO OHO COCTaBIsieT, Hanpumep, 0,001 Mmxm wu Oonee.

[0046] Cpenneapudmerndeckasi mepoxoBaTOCTh Ra MoxkeT ObITh M3MEpEeHa HA OCHOBE



SITTOHCKOTO IpOMBILIeHHOro ctanaapta JIS B0601:2001.

[0047] Korma anrenHa 11 sBisieTcss aHTEHHOH B  IUIOCKOM  TJIACTHHE,
cpenHeapudmernyueckas mepoxoBaTOCTh Ra riaBHON MOBEPXHOCTH, OOPAIEHHON K CTEKIISTHHOMY
JHCTY, aHTeHHBI 11 mpeanouTuTensHO paBHa 1,2 MKM 1l MeHee, OoJiee peIoYTHTEIBHO PaBHA
0,6 MKM WK MeHee, a ere Oosiee nmpeanodYTuTeabHO paBHa 0,3 MkM min meHee. Korna anreHHa
11 mpenycMmoTpeHa BHYTPU KOpIyca, CpenHeapupMeThdeckas IepoXoBaTOCTh Ra TiaBHOMN
MOBEPXHOCTH KOPITyca, OOpPAIeHHON K CTEKISTHHOMY JIMCTY, MPEANOYTUTENbHO paBHA 1,2 MKM
WM MeHee, 0oJiee MpeanoYTHTENbHO paBHa 0,6 MKM M MEHee, a elle OoJiee MPeArnouTUTEIbHO
paBHa 0,3 MKM uiau MeHee. MUHUMaJIbHOE 3HAUYEHUE CPEIHEN LIEPOXOBATOCTH HE OrPAHUYEHO
KOHKPETHBIM 3HaU€HUEM, HO OHO cocTaBiisieT, Hanpumep, 0,001 mxm nnm Gonee.

[0048] Kpenexnblii s1emMeHT 13A oOpasyer NMpOMEXYTOK S, IZleé MOXKET Te€4b BO3IYX
MEXY CTEKJISSHHbIM JUCTOM 20 W IUIaCTUHOM 12 1l yCTAHOBKM AHTEHHBI, U MPUKPEILISET
IIacTUHY 12 17 yCTaHOBKU aHTEHHbI K CTekJssHHOMY jucty 20. Kpenexnelii snemeHT 13A
KpPEnuTCsl K MepBOH InaBHON mnosepxHocTu 121 myactunel 12 i yCcTaHOBKM aHTEHHBIL B
COOTBETCTBUM C BapUaHTOM OCYINECTBJIECHUS HW300pETeHHs, KPENeXHbId 3JeMeHT 13A ¢
IPSIMOYTOJIBHOM (POPMOI MpenycMOTpeH Ha O0OMX KOHLAX B HAIPABJICHUH MO OcH X BIOJb
HaIpPaBJIEHUs] 110 OCU Z MJIACTUHBI 12 A5 yCTAaHOBKHU aHTEHHBI. B COOTBETCTBUU ¢ BapHaHTOM
OCYILECTBJICHUS] U300pETEeHUs, MEXKIY CTEKJISTHHBIM JTUCTOM 20 U MIaCTUHOW 12 A yCTaHOBKU
aHTEHHbI O0pPa30BaH NPOMEXYTOK S, Ileé MOXKET TeYb BO3MYX, YTOOBI IOAABUTH JIOKAJIBHOE
MOBBIIIEHUE TEMITEPATYPbI TOBEPXHOCTH CTEKJITHHOTO Jiucta 20, oOpariueHHOM K ruiactiuae 12 amst
yCTaHOBKHU aHTeHHbI. COJIHEYHBIN CBET CBETUT HA INIABHYIO MMOBEPXHOCTb CHAPYKU CTEKJISTHHOTO
aucra 20, 4To HarpeBaer CTEKJISIHHBIA JUCT 20. OQHOBPEMEHHO, €CJIU MOTOK BO3AyXa BOJU3U
anteHHoro Oyoka 10 Oynmer OJOKMpPOBaH W Temrieparypa aHTeHHOro Osoka 10 moBBICHTCH,
TeMITepaTypa MOBEPXHOCTH CTEKJITHHOTO JucTa 20, K KOTOPOH MPUKPEIUIeH aHTeHHbIN 0510k 10,
00BIMHO OyIeT MOBBIIATHCS OOJIBIIIE, YEM TEMITEPATYpa APYTOi MOBEPXHOCTH CTEKJITHHOTO JICTA
20. YrtoObl MOJABUTH TAKOE MOBBIIIEHHE TEMIEPATypbl, MEKAY CTEKJISHHbIM JHCTOM 20 H
MJIACTUHOM 12 1uisi yCTAaHOBKM aHTEHHBbI 0OpaszoBaH mpomexyTok S. IlogpoOHee 3TOT BOmpOC
Oynet oOCyKIaTbCsl HUXKE.

[0049] Marepuan, oOpa3yrouuii KpenexxHblid 3JeMeHT 13A, 0co0o He OrpaHuveH Ipu
YCJIOBUH, YTO 3TOT MaTepHua MO3BOJIET NPUKPENUTh KPENexXHbIH 351eMeHT 13A K KOHTaKTHBIM
MOBEPXHOCTAM IUIACTUHBI 12 i1 YCTAHOBKU AHTEHHBI U CTEKJISSHHOMY JUCTY 20, U MOXHO
UCIIONBb30BaTh, HANpUMeEp, K€ WIN »JJacTHYHbI TrepMeTHK. B kadecTBe MaTepuana,
o0pasyromero Kjieil U repMeTHK, MOXHO HCIIONIb30BaTh OOLIEU3BECTHBIE CMOJBI, TaKHE Kak
CHJINKOHOBAsI CMOJIa, TIOJHCYIb(UAHAS CMOJIa MITH aKputoBast cMonia. KpeneskHblii anemenTt 13A
MOJKET MPEACTABIATh COOOH PaCHOpPKY, BBIIOJIHEHHYIO M3 METAJUIA, TAKOTO KaK aTFOMHHUH, WIH
U3 TOJUMEpa, TAaKOro Kak COMoNuMep akpuioHHTpwuia-3THieHa-ctupona (AES). Kornma
UCIIONIB3YETCsl PaCHopKa, PACcloOpKa KPEMUTCsl K KOHTAKTHBIM MOBEPXHOCTSIM IUIACTUHBI 12 nuis
YCTAHOBKHM AHTEHHBI U CTEKJISTHHOMY JUCTy 20 C MOMOIUBIO aare3nBa, TaKOro, HAIpUMeEp, Kak
CUJIMKOHOBBIN F€pPMETHK.

[0050] Cpennsist TONMIIMHA t KPENEXKHOTo 3JieMeHTa 13 A MpeAnouTUTEbHO COCTABIISIET OT



0,5 no 100 mm. Ecnm cpennsisi TonmmuHa t OyAeT CIUIIKOM MaJOH, TOJIIHWHA MPOMEXYTKa S,
00pa30BaHHOTO MEKAY TUIACTHHOM 12 NJIs1 yCTAHOBKYM aHTEHHBI U CTEKJITHHBIM JIucToM 20, Oy et
MaJoi (T.€. MPOMEXYTOK OyleT TOHKHMM), W BO3AYX HE CMOXKET PAaBHOMEPHO MOCTYNAaTh B
npoMexyTok S. OTMeTHM, YTO XOTs TOJIIMHA MPOMEXKYTKa S MexAy IuacTuHoil 12 s
YCTAaHOBKM AHTEHHBI U CTEKJISIHHBIM JUCTOM 20 OyneT Majiol, eClii ClelaTh MPOMEKYTOK S
MaJjbIM, MPOMEXYTOK S MOKET AeCTBOBaTh Kak TEIUIOM3OJSALMOHHBIN cioil. Kpome Toro,
HEKOTOPOE KOJMUYECTBO BO3/AyXa MOXKET MOCTYINAaTh, AK€ €CJIM TOJIIMHA IIPOMEXKyTKa S Maina.
Korna conneuHblli CBET OCBELIAET CTEKJSIHHBIM JIUCT 20, Temneparypa CTeKJIAHHOro jaucta 20
MOBBILIAETCS, U TeMIepaTypa BO3Ayxa B NPOMEXYTKE S Takke MOBblLaeTcs. Yem Bblle
TeMIepaTypa BO3yxa, TeM OOJbIIe OH PACLINPSETCS, U BO3AYX IMOAHUMAETCS B BEPXHIOI HacTh
IIPOMEXKYTKA S U BBITEKAET HAPYKy C BEPXHEH CTOPOHBI MPOMEKYTKa S. Bo3ayx B HMDKHEHN 4acTu
INPOMEXYTKa S TMOCIenoBaTebHO MoAHUMaeTcs. Takum oOpas3oMm, Aake €ecCiy TOJIIMHA
IPOMEXYyTKAa S Maja, BO3AyX CTPEMUTCS Teub IO Mepe TOro, Kak TeMIepaTypa BO3ayxa B
MPOMEXKYTKE S MOBBILIAETCS.

[0051] Korna cpenHsist TOIIMHA t KpenesKHOTO 3yeMeHTa 13 A Oobliasi, MPOMEKYTOK S
TAKJKe SIBJIAETCS OOJIBIINM (T.€. TOJICTBIM), M BO3YX XOPOILIO MOCTyMaeT B MPOMEXKyTok S. OHaKo
PacCTOsTHUE MEXIy TJIABHOM MOBEPXHOCTBIO CTEKJIAHHOro jucra 20 u muactuHod 12 s
YCTAHOBKU aHTEHHbI LTHPOKOE (T.€. OOJBIIOE), YTO MOXKET yXY/IIATh XapaKTEPUCTUKY Neperadn
SJIEKTPOMATHUTHBIX BOJH. Tak Kak aHTeHHbI ONOK 10 BBICTYMaeT W3 TJIABHOH MOBEPXHOCTH
cTekyistHHOTO jtucta 20, aHTeHHbIH 010K 10 CTAHOBHUTCS PEMSITCTBUEM K CTEKIISTHHOMY JIHCTY 20.

[0052] Korna cpenHsisi TONIUHA t KPEMEXHOro 3yeMeHTa 13 A HaxoquTCsl B ONMUCAHHOM
BbIIIIE TUATIA30HE, BO3/yX, MOCTYMAIOLINI B MPOMEXKYTOK S, MOXKET TeUb Yepe3 MPOMEKYTOK S ¢
MaJIbIM MOBBIIIEHHEM TEMIIepPaTypbl. ITO MOXKET MPENOTBPATUTh HArpeB CTEKJISIHHOro jucta 20
TEKYLIUM B IMPOMEKYTKE S BO3IyXOM, YTO IMO3BOJIIET MPENOTBPATUTH YpE3MEPHOE MOBBILICHNE
TEeMIIepaTypbl NEPBOM IMaBHON NOBEpPXHOCTH 121 nnactunsl 12 511 yCTAHOBKY aHTEHHBL

[0053] Cpenusis TonamuHA t KpemeskHOro sjemeHTa 13A Ooyiee MPeANOYTHTETHHO
coctapisieT OoT 2 a0 16 MM, eme Oojiee mpenmodtuteibHO OT 4 1m0 14 MM, a 0coOeHHO
MPeanoYTUTENbHO OT 6 a0 12 mMM. UtoObl m30exaTh TEPMUYECKOrO pa3pylIeHUs, CPemHss
TOJIIMHA t KPere:KHOTo 3ieMeHTa 13 A MoxkeT ObITh paBHOU 2 MM wiu Oojiee, 4 MM wiu Ooee, 6
MM uik Oosiee, 15 mm unu 6onee, 20 mm uau 6onee, 30 MM uiu OoJiee, vtn ke SO MM uIH Ootee.
Cpenssisi TONIMHA t KpenekHOro 3jemMenTa 13 A Mosker ObiTh paBHOH 80 MM win MeHee, 60 MM
WK MEHee, WK ke 55 MM Wi MeHee, 4TOOBI YJIyYIIUTh TU3aiH.

[0054] B cooTBeTCTBHY C BAPUAHTOM OCYILIECTBIICHUST U300PETEHMUS, TONIINHA YKa3bIBAET
NPOTSDKEHHOCTD B MEPIICHIUKYJIIPHOM KpPETeKHOMY 3JieMeHTy 13 A HanpaBieHuu (HanpaBJIeHUN
1o ocH Y) MO OTHOLIEHHIO K KOHTAKTHBIM MOBEPXHOCTSIM TUIACTHHBI 12 11l yCTAHOBKU aHTEHHBI
U cTeKJIsIHHOTrO Jucta 20. B COOTBETCTBHM ¢ BAPHAHTOM OCYINECTBIIEHHS H300PETEHHS, CPEIHSIS
TOJILMHA t KPEMeXXHOro sjeMeHTa 13A yka3blBaeT cpefHee 3HaueHUe TOJIIMHBI KPEernexHOro
snementa 13A. Hampumep, npu HM3MepeHUHU TOJNLIMHBI B MOMNEPEYHOM CEUEHUHU KPEINeKHOIro
sneMeHTa 13A B HECKONBKUX 3aJaHHBIX MeCTax (HampuMep, NMPUMEPHO B TPEX MeECTax) B

HaIllpaBJICHUU IO OCHU Z, CPpEAHsA TOJINHA t YKa3bIBACT CPEAHECE 3HAUCHUE TOJIIINH, U3MCPEHHBIX
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B JaHHBIX MECTax.

[0055] Kornma mactuHa 12 mis yCTaHOBKH aHTEHHBI OOpasyeT HEKOTOPBIH yrojl Co
CTEKJITHHBIM JICTOM 20 (HanmpuMep, OKOHHBIM CTEKIIOM), KPETIeXKHBIH 3JIeMeHT 13 A MOXeT HMeTh
¢dbopMy Tparnenuu B NONepeyHOM CEUEHUU.

[0056] Korma rutactuHa 12 nyisi yCTAHOBKM QHTEHHBI OOpasyeT HEKOTOPBIA Yrojl 1o
OTHOIIEHHIO K CTEKIJSTHHOMY JuCTy 20 (Hampumep, OKOHHOMY CTEKJIY), MUHIMAJIbHOE 3HAUECHHE
TOJILMHBI KpemexxHoro sjieMeHra 13A mpenmoututenbHo coctasiasier oT 0,5 mo 100 mm.
MuHrMaIbHOE 3HAUYEHUE TOJIIIHHBI KPETEKHOTo d1eMeHTa 13 A MOokeT ObITh PaBHBIM 2 MM WA
Oonee, 4 MM wiu Oosee, 6 mm uau Oosiee, 15 mm unu 6onee, 20 mm unu 6onee, 30 MM unu Ootee,
i 50 MM nitu 6oee, 9ToObI n30eKaTh TEPMUUECKOTO paspylieHus. C TOUKH 3pEeHuUs yIIyUlIeHUs
AU3aliHa MUHUMAJIbHOE 3HA4Y€HHE TOJILIMHBI MOKET COCTaBIATh 80 MM uiu meHee, 60 MM WiIn
MEHee WIK 55 MM WJIH MEHeEe.

[0057] Kak omucaHO BbIlIE, KPENMEeKHbIM 3j1eMeHTOM 13A 00pa3oBaH MPOMEKYTOK S
MEXy CTEKJIIHHBIM JJUCTOM 20 1 MIaCTUHOM 12 1151 yCTAaHOBKHU AHTEHHBI, U B 3TOT MIPOMEXKYTOK
MOXET MOCTyNaTh BO3AyX. Takum oOpa3oM, TOJIIUHA MPOMEXYTKa S MOUTH paBHA CpeaHei
TOJIIIMHE t KPEeTe:KHOro demMeHTa 13A.

[0058] Korna rnmaBHast HOBEPXHOCTD CTEKJITHHOTO JiicTa 20 HAXOAUTCS B TAKUX YCIIOBUSIX,
4TO BOJM3H CTEKISTHHOTO JicTa 20 MMeeTCst HCTOYHHK TeIUIa B IOTIOJIHEHUE K COTHEYHOMY CBETY,
HarpuMep, KOJMYECTBO BO3YXa, MPOTEKAIOLIET0 eCTECTBEHHBIM 00pa3oM Yepe3 MPOMEXKYTOK S,
MOJKeT OBITh HETOCTATOYHBIM JUIsl TIPEAOTBPALICHHUS MMOBBILICHUS] TeMIepaTypbl. B aToMm ciydae
BO3yX MOKHO HarHETaTh B MPOMEKYTOK S MpUHYIUTENbHO. OOBEM TEKYIIEero B MPOMEKYTKE S
BO3AYIIHOTO MOTOKA HAa QMHMLY IUIOIAAH TUIACTHHBI 12 Ui YCTAaHOBKHM aHTEHHBI (KOTOPBIH
HIKe OyIeT Ha3bIBAThCS MPOCTO OOBEMOM BO3AYIIHOTO MOTOKA) MPEATIOYTHTENILHO COCTABIISIET 2
M3/4 (4yac) wiu Gogee. IIpu 0O6beEME BO3IYIIHOIO MOTOKA B 2 M3/4 Mk 60jIe€ MOYKHO YMEHBIIUTh
MOBBIIIIEHHE TEMIIEPaTypbl TIABHOW MOBEPXHOCTU CTEKJSTHHOrO Jyucta 20, oOpallieHHOW K
iacTiHe 12 Ui yCTAaHOBKHM aHTEHHBL bojee mpeamodtuTensHO, 00beM BO3AYLIHOTO MOTOKA
cocransier 5 M3 /a4 wim Oonee. MakCUMaJIbHBIM 0OBEM BO3IYIIHOTO MOTOKA HE OTPAHUYEH U
MOXKET COCTaBJIsiTh, Hampumep, 10 m3/u. B kadecTBe cpencTBa NMPUHYIUTENHHOTO HATHETAHMUS
BO3/lyXa B IIPOMEXYTOK S MOXHO HUCIOJIb30BaTh, HAPUMEDP, BEHTUIISATOP.

[0059] Kak omucaHO BbIe, aHTeHHBIN 010k 10 MOKeT CHMKATh CpenHuid Kod¢puimeHt
MOTJIOIEHNs] COJIHEYHOIO W3JIy4€HMs NEepBOW INIaBHOW MoBepxHOCTH 121 mnactunel 12 nns
YCTAaHOBKM AHTEHHBbI Onaromapst OOpa3OBaHHIO MPOMEKYTKa S. DTO MOXKET NpPeAOTBPATHUTH
MOBBIIIEHUE TEMIIEPAaTypbl MOBEPXHOCTH CTekistHHOro jucra 20. Cpemamii ko3¢ uIHEHT
MOTJIOIEHNs] COJIHEYHOIO M3JIy4Y€HMs MEepPBON INIaBHOW MoBepxHOCTH 121 mpactunel 12 nns
YCTAaHOBKHM aHTEHHBbI 3aBUCUT OT pa3Mepa IJIAcTUHbI 12 AN yCTAHOBKM aHTEHHBI U TOJIIUHBI
NPOMEXYTKa S U, HampuMmep, MNPEeNNnoyYTHTENbHO cocTaBimsier 60% wumm Menee, Oonee
npeanoututensHo 40% mim MeHee, a eme Oosee MpeArnouTUTENbHO 25% HIIH MeHee.

[0060] B cooTBeTcTBUM C BapHaHTOM OCYIIECTBICHUS HW300pETEHUs, CpeIHUI
K03(p(pHLIMEHT MOrNIOmEHNsT COTHEYHOrO HM3JIyUYeHUs] MPEACTaBIseT COOOH cpenHee 3HA4YECHHE

K03 rLmeHTa MOrIOmMEeHNsT COJNHEYHOrO H3JIyYeHUs] TepBOW TIJIaBHOW moBepxHocTH 121
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IUIACTHHBI 12 17 yCTaHOBKM aHTeHHbl. Hampumep, cpenHee 3HadeHHe Kod(h¢uumeHTta
MOIJIOIEHNs] COJTHEYHOIO H3JIy4€HUsT MOXKHO IOJIy4YUTh, HaWasd IJIOLIAJb TOTO y4acTKa, IIe
UMEeTCsl aHTE€HHA, U TOrO y4YacTKa, IJe aHTEeHHa OTCYTCTBYET, U HM3MEpPHUB KO3(P(PHUIUECHT
MIOTJIOIIEHHS COJTHEUHOTO M3JIYYEeHUs] B HECKOJBKHX MPOM3BOJBHBIX MECTaxX (HAIpUMeEp, B TPEX
MOJIOXKEHHUSIX ) TS KaXKIOro ydacTtka. KoappuueHT nornomeHus: COTHEYHOTO U3y Y€HHSI MOYKHO
U3MEPUTH B COOTBETCTBHH cO cTanmapToM JIS R 3106 (1998).

[0061] Korna antenna 11 siByisieTcs aHTEeHHOH, 00pa30BaHHOM B BUAE IJIOCKON TUIACTHHBI,
cpenHuii K03 UIIMEHT MOTJIOIEHHUs COTHEYHOTO U3y YeHHsI OOPAIeHHON K CTEKJITHHOMY JIUCTY
IJIAaBHOH TMOBEPXHOCTHIO aHTeHHBI 11 mpeamoututenpHO cocraBisier 60% wnu MeHee, Oonee
npeanoututenbHo 40% wunu MeHee, a emie Oosee mpennoytuTenabHO 25% wnu menee. Kornma
anteHHa 11 mpenycMmoTpeHa B Kopmyce, CpeaHHH Ko3()(UIMEHT MOrJIOUEHUs COJHEYHOIO
U3Jy4YeHUs: OOpalleHHOW K CTeKJSIHHOMY JIUCTY TIJIaBHOM IOBEPXHOCTBIO  KOpITyca
NPEATIOUTUTENBHO cocTaBisieT 60% unu MeHee, Oonee npennouturenabHo 40% Unu MeHee, a elne
Oonee npennovYTUTeNbHO 25% WK MeHee.

[0062] B anTeHHOM Gs10Ke 10 BO3AyX MOCTYMAET B MPOMEXKYTOK S CHU3Y MIIACTUHBI 12 aisi
YCTAHOBKU AHTEHHBI (T.€. B HANPaBIEHUHU IO OCH -Z). Bo3ayx, mocTynuBIINii B MPOMEXYTOK S,
MOXeT CBOOOZHO T€4Yb BHY TPH IIPOMEKYTKA S K BEpXY IUIACTUHBI 12 17151 yCTAHOBKH aHTEHHBI (T.€.
B HaIpaBJIeHUH 1O ocH +Z). Bo3ayx, KOTOpBIil MOCTynaeT B MPOMEXYTOK S, BBITEKAET HAPYKY
CBEepXY IUIACTUHBI 12 1151 yCTAHOBKH AHTEHHBI (T.€. B HAIPABJIEHUU MO OCH +Z), KOHTAKTUPYSI C
IJIABHOW MOBEPXHOCTBIO CTEKSTHHOrO Jjrcta 20, oOpalieHHOW K miacTuHe 12 [ yCTaHOBKH
aHTeHHbI. Upe3MepHOe MOBBILIEHUE TEMIIEPATY PbI INIABHOM MOBEPXHOCTU CTEKJISTHHOTO JiucTa 20,
oOpalieHHOW K TulacTHHE 12 1JIsi YCTAHOBKM AHTEHHBI, BBI3BAHHOE, HATIPUMEpP, HAPYKHBIM
BO3yXOM H COJIHEUHBIM CBETOM, MOYKHO MOAABUTh OJIarofapsi KOHTAKTY BO3JyXa B MPOMEKYTKE
S ¢ rIaBHOM MOBEPXHOCTBIO CTEKJISTHHOTO JiucTa 20, o0palieHHO! K iacTuHe 12 i yCTaHOBKH
aHTeHHBbL. Tak Kak KpemnexkHble 3JeMeHThl 13A 00pa3oBaHbI HENPEPHIBHO B BEPTHKAIBHOM
HaIpaBJIEHUH, Pa3HULIA TeMIepaTyp MEXIy BepXHeil 30HOI M HIKHEHl 30HOH MpOMExXyTKa S
COOTBETCTBEHHO BO3pacTaeT. B pe3ynbpTaTe siBlIeHHE, HA3bIBAEMOE CAMOTSION, MOKET MOBBICUTH
pacxon BO3yxa, TEKYLIEro B IPOMEXYyTKe S.

[0063] AnTennbiii G0k 10 mpenycMaTpUBaeT HaJIWYME KPEMEeKHOro sjeMeHTa 13A Ha
wiacTiHe 12 11 YCTAHOBKHM AHTEHHBI C TeM, YTOObI 00pa30BaTh MPOMEKYTOK S MEXKIY
CTEKJIAHHBIM JTUCTOM 20 U MIacTUHON 12 1 yCTaHOBKU aHTEHHBI, Y€PEe3 KOTOPBIN MOXKET T€Ub
BO3yX. OJTO MOXET NpPeJOTBPaTUTh 4YPE3MEPHOE IOBBILIEHHE TEMIIEpPaTypbl TIJIAaBHOMN
MOBEPXHOCTHU CTEKJITHHOTO JiicTa 20, 0OpaleHHOM K miacThuHe 12 1J1sl yCTAHOBKY aHTEHHBI, TaXKe
€CJIM CTEeKJISTHHBIN JIUCT 20 HAarpeBaeTCs, HapUMep, Hapy>KHBIM BO3JyXOM U COJTHEYHBIM CBETOM.
DTO MOXET CHU3UTh BEPOATHOCTb TEPMUYECKOTO Pa3pylleHHs CTEKISIHHOrO JucTta 20 HalpoTHB
IUTACTHHBI 12 1711 yCTaHOBKH aHTEeHHBL. Kak pe3yibrar, aHTeHHbIH 070Kk 10 MOKHO YCTaHOBHUTH
Ha CTEKJSTHHOM JiucTe 20 B CTaOMIIBHBIX YCIOBUSX O€3 MOBPEXKACHUS CTEKIITHHOTO Jucta 20.

[0064] Hanee Oyner onvcaH Apyroi BapHaHT OCYIIECTBIEHHUsS] aHTeHHOTO OJ1oka 10.

[0065] Belte ObuT OMHMCaH BapUAHT OCYINECTBIIEHHS], B KOTOPOM KPEIEKHbIE 3JIEMEHTHI

13A mpenycMOTpeHbl B ABYX MOJOXKEHUSIX IMJIACTUHBI 12 NJIs1 yCTAHOBKU aHTEHHBI, HO BapUAHT
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OCYIIIECTBJIEHUS] KPEMEKHbIX 3JIeMEHTOB 13A 3TUM He OrpaHuyeH, IPU YCIOBHUH, YTO BO3AYX
MOXeT Tedb B mnpomexyTke S. Ha ¢wur. 4 nokasan oxuH npumep Ipyroro BapHaHTa
OCYIIECTBJIEHUSI KpemeXHbIX 3JeMeHTOB 13A. Dur. 4 sBisgercs BUIOM B TEPCIEKTHUBE,
MOKa3bIBAOLIUM MPUMEpP APYroro BapuaHTa OCYINECTBJIEHMs KpeneKHbIX 3meMeHToB 13A. Kak
NOKa3aHo Ha Qur. 4, kpenexxHble 3JeMeHThl 13B MoryT ObITh penycMOoTpeHsl Ha 000MX KOHIIaX
NEepPBOH IIABHOW MOBEPXHOCTH IJIACTUHBI 12 N1 yCTAHOBKYU @HTEHHBI B HANIPABJICHUH IO OCU X
1 Ha 000OMX KOHIIaX B HAIIPABJIEHHE 110 OCU Z, U 3aKPEIUIATh IUIACTUHY 12 111 yCTAHOBKH AHTEHHBI
B UETBIPEX MOJOXEHUAX. M3 4eThIpex KpenexkHbIX 5JIEMEHTOB 13B 1Ba KpEeneKHbIX 3JIEMEHTA,
NPEAyCMOTPEHHBIX B HAIPABIEHUH IO OCH -Z, MOTYT ObITh 3aMEHEHbl OJHHM KPEIesKHBIM
3JIEMEHTOM OKOJIO LIEHTPa HUKHEH 4aCTH IJIACTUHBI 12 11 yCTaHOBKY AHTEHHBI, U IJTaCTUHA 12
11 YCTAHOBKU aHTEHHBI MOKET OBITh 3aKpeIuieHa Ha CTEKJISTHHOM JIMCTe 20 MOCpPeCTBOM Tpex
KpenesxHbIX 35eMeHTOB 13B. Uerbipe kpeneskHbIX 3seMeHTa 13B MoryT ObITh 3aMEHEHBI IBYMs
JINaroHaJbHBIMU KPETeKHBIMU 3JIEMEHTAMH, U TUIACTUHA 12 11 yCTaHOBKHU aHTEHHBI MOKET OBbITh
3aKpeIruieHa Ha CTEKJITHHOM Jiucte 20 MoCpeacTBOM ABYX KPENEeKHbIX 3J1eMeHTOB 13B.

[0066] KpenexHbIil 31eMEHT MOXKET ObITh MPEeIyCMOTPEH Ha BCeil OOKOBOW CTOpPOHE
IUTACTUHBI 12 U1 yCTAHOBKY aHTEHHBI, KaK IMOKAa3aHOo Ha (Ur. 3, WM MOXKeET ObITh MPEyCMOTpPEH
Ha 4acTH OOKOBOH CTOPOHBI IJIACTHHBI 12 11 yCTAHOBKHM aHTEHHBI, KaK MOKa3aHo Ha ¢ur. 4.

[0067] Ha ¢ur. 3 kpenexHbie 351eMeHThI 13 A mpenyCcMOTpPEHbI B MPSIMOYTOJIbHON (hopme
BAOJIb HAIpaBJIeHUs 1O OcH Z Ha O0OMX KOHI@AX IUIACTHHBI 12 JUIs yCTAaHOBKHM AHTEHHBI B
HATPaBJIEHUH MO OCH X, HO OHH MOTYT OBIThb MPENyCMOTPEHBI B TPEX MOJIOKEHHUSX U3 000X
KOHLIOB B HAIIPaBJIEHUU MO OCHM X M B HAINpPABIECHUU IO OCU Z IUIACTUHBI 12 NI yCTaHOBKHU
aHTEHHBI, TIPU YCJIOBUH, YTO BO3JIyX MOXET Te4b B MpomexxyTke S. Korga kpeneskHble 3J1eMeHThI
13A mpenycMOTpeHbl, HalIpUMep, B TPeX MOJOXKEHHSIX, BO3AYX MOXET Te€4Yb B MPOMEXKYTKE S B
pes3yJibTaTe MPUHYIUTEIbHOIO HAarHETaHUs BO3IyXa Yepe3 MpoMexXyToK S BeHTuisitopoM. Korna
KpETeXKHbIE 3JIEMEHTBl MPEAyCMOTPEHbI B (hOpME paMKH BIOJIb YEThIPEX OOKOBBIX CTOPOH
IIacTUHbI 12 A7 yCTAaHOBKM AaHTEHHBI, BO3AyX HE MOXET 3aTeKaTb B IPOMEXYTOK S, HO
OTMMCAHHBIE BbIIIE BAPUAHTHI OCYIIECTBIEHUS MO3BOJIIOT BO3lyXa T€Ub B IPOMEXKYTKE S.

[0068] B cOOTBETCTBUH C BAPHAHTOM OCYINECTBJIEHUsS] N300peTeHus], aHTeHHBIH 00K 10
o0pa3yer TpPOMEXKYTOK S TOJBKO MEXIy CTeKJSHHbIM JjuctoM 20 W TepBOil TIaBHOH
MOBEPXHOCTBIO IUIACTUHBI 12 A/ yCTAHOBKM AHTEHHBI, HO He OrpaHudeH 3TuM. Qur. 5
MOKA3bIBAET BUJA B paspe3e OAHOIO NpUMepa APYroro BaApHUAaHTA OCYILIECTBJIEHUsS AHTEHHOIO
onoka. Kak mokasaHo Ha ¢wur. 5, anTeHHblli 0ok 10 MOKET MOIMOJHUTENBHO BKIIIOUYATh
IVBIIEKTPUUECKH ci1oi 15 Ha mepBoii riaaBHOM noBepxHOCTH 121, 0OpameHHOH K CTEKISTHHOMY
JIUCTY, IJIACTUHBI 12 11 yCTAaHOBKM aHTEHHBI. /{ake B 3TOM Cilydae MeX1y CTEKJISHHBIM JIUCTOM
20 u qusNeKTpUdecKuM ciioeM 15 obpasyercs mpomexyTok S. JludnekTpudeckuii cinoit 15 moxer
MOKPBIBATh BCK IUIOCKOCTh MEPBOM ITIaBHON MOBEPXHOCTHU 121 wiM mOKpBIBaTH TOJNBKO 4YacCThb
MJIACTUHBI 12 11 yCTAHOBKU aHTEHHBI. [[MajekTpudeckuii ¢ioil 15 mpenycMOTpeH Ha MepBOi
rJIaBHOW MoBepXHOCTHU 121 mmactusel 12 s yCTAaHOBKM AHTEHHBI, YTO MO3BOJISIET MOBBICUTH
XapaKTEPUCTUKY TIepeadd 3JIeKTPOMArHUTHBIX BOJH. JM3JeKTpHYecKuid ¢jiok 15 MoxkeT ObITh

CANHCTBCHHBIM CJIOEM HUJIN MHOXXCCTBECHHBIMU CJIOAMU.
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[0069] [HwanexkTpuueckuii ciod 15 TNPennodTHTENIbBHO WMEET OTHOCHUTENBHYIO
OUBJIEKTPUYECKYI0 TNPOHHULAEMOCTh MEXAYy IUIACTMHOW 12 1ayid yCTaHOBKM AaHTEHHbI M
IIPOMEXKYTKOM S, U OTHOCUTENIbHAS AURJIEKTPUUECKas MPOHULIAEMOCTb AUDJIEKTPUUECKOTO CJIOsS
15 mpenmouTuTenpHO cocTaBisieT, HanpuMep, 5,0 uiamu Mernee, Oosee MPEANOYTUTENBHO 3,5 WIH
meHee. Marepuan, o0pa3yromui TU3IeKTPUIeCKUi ¢ioi 15, MokeT ObITh JIFOOBIM MaTepHaioM,
MMEIOIIUM OTHOCUTEIBHYK) [IUAJIEKTPUYECKYH) NPOHULAEMOCTb MEXAYy IUIAaCTHHOM 12 s
YCTaHOBKHM AHTEHHBI M IPOMEXKYTKOM S, TAKUM KaK aKpUJIOBasi CMoJia (M METAaKPHJIOBAst CMOJIA),
nojuKapOOHaTHAsS CMOJIA, TIOJIMBUHWIXJIOPUHASA CMoJa, (roprmosumep WiIM apMHPOBAHHBIN
BosiokHamu acTuK (FRP). [msnextpuueckuii cyioit 15 MoxeT ObITh 00pa3oBaH O0IEU3BECTHBIM
CHOCO0OM, TAKUM KaK, HapuMep, crocod MPpUKPEIUIEHHsT ar€3UBOM.

[0070] TonmuHa UANEKTPUUECKOTO CJIOS 15 MpennodYTUTENbHO COCTABIISIET, HAIPUMED,
ot 0,2 o 1,5 mm, 6onee npennoututenbHo OT 0,3 10 1,3 MM, eme Oosee mpeanoyTurenbHo ot 0,7
10 1,2 MM, 9TOOBI OUAIEKTPUYECKUN CIIOH 15 MOXKHO OBUIO PasMECTUTh MEXAY CTEKJISIHHBIM
auctoM 20 U MIacTUHOM 12 And yCTaHOBKM aHTEHHbL B 3TOM ciydae TONILIMHA KPEMeXHOIro
snemenTa 13A cocrasiser ot 0,7 1o 100 MM, 4T0OBI 0Opa30BBIBAJICS MPOMEKYTOK S.

[0071] Korpa nusnexTpudeckuii ciioi 15 nmpucyTCTByeT Ha epBOi IIaBHOM MOBEPXHOCTH
121 mmactuHbel 12 1y yCTAHOBKM AHTEHHBI, cpenHeapu(pMeTndeckas IIepoXOBaTOCTh Ra
AVDJIEKTPUYECKOrO0 €0 15  NpeanoyYTHTeNbHO CXOAHA CO  CpenHeaphu(MeTHYecKOi
LIEpPOXOBATOCTBIO MEPBOH INIAaBHOM MOBEpXHOCTHU 121 mmactusbl 12 s yCTaHOBKM AHTEHHBI
MakcumanbHOe 3HaUeHHe CpeHeapu(HMETHUECKON MEePOXOBATOCTH AUIIEKTPHUYECKOro ciost 15
NPEATIOYTUTENILHO PaBHO 1,2 MKM Wi MeHee, Oosiee mpennouTuTeapbHo 0,6 MKM WM MEHee, ele
6osee npeanouruTenbHO 0,3 MKM WM MeHee. MUHHMaJIbHOE 3HAUEHHE CpeHeapupMeTHIecKon
IIEPOXOBATOCTH AMAJIEKTPUUECKOTO CJI0S1 0COO0 HE OrPaHMYEHO U MPEANouTUTEHHO paBHO 0,001
MKM wiu Oosnee. B 3Tom ciyuae cpenHeapupMeTHUECKas IIEPOXOBATOCTh MEPBOH TJIABHON
nosepxHocTu 121 creknsiHHOrO Jincta 20 0c000 HE OrPaHUYNBAETCH.

[0072] B cooTBeTCTBHM C BAPUAHTOM OCYIECTBICHHUS U300pETEHNS, TOKA3aHHBIM Ha (DUT.
6, aHTeHHbII Osok 10 Moxker comepkaTh CJOH 16 3JIEKTPOMATHHTHOTO 3KPAaHUPOBAHMS,
NPEeAyCMOTPEHHBI Ha BTOPOW TJIaBHOW TMoOBepxXHOCTH 122, koTtopast oOpamieHa B
MIPOTUBOIOJIOKHOM CTEKJISTHHOMY JINCTY 20 HanpaBJI€HUH, IUNTACTUHBI 12 1711 yCTAHOBKY AHTEHHBI.
Crmoit 16 53JIE€KTPOMAarHUTHOTO 3KPAaHUPOBAHHUS MOXET CHHXKATh 3JIEKTPOMArHUTHYIO
UHTEPPEPEHIIMIO MEXKAY SJICKTPOMATHUTHBIMH BOJIHAMH U 3JIEKTPOMATHUTHBIMH BOJIHAMH,
NEepeaHHbIMA BHYTPEHHUMH 3JIEKTPOHHbIMH mnpuOopamu. Cnoii 16  371€KTpOMarHUTHOTO
SKPAHHUPOBAHUS MOXKET MPEACTABISITh COOOH €IMHCTBEHHBIN CJIOW MM MHOXECTBEHHBIE CJIOH.
Crnoti 16 37€KTPOMArHUTHOTO SKPAaHHPOBAHUS MOKET OBITh BBINMOJIHEH M3 OOINEHU3BECTHOTO
Marepuaia, TaKOro Kak MeTaJulMdeckas IUIEHKa U3 MeIHM WM Boib(pama, WM Mpo3padHast
MOMJIOXKKA C UCIMOJIb30BAHUEM MTPO3PAYHON MPOBOAALIEH MIIIEHKH.

[0073] B xauecTBe mpo3payvHOil MPOBOASAILIEH TNIEHKH MOYKHO UCTIOIB30BATh OKCHJT HHIMSI-
onosa (ITO), neruposannsiii propom okcun ojnosa (FTO), okcun uanus-umaka (IZ0), oxcun
uHaus-onosa-kpeMuus (ITSO), okcun nuaka (ZnO) wny ONTHYECKH MPO3PAYHBIA MPOBOAIIHN

MarepHal, Takoi Kak coenuHenne Si, copepskamee P i B.
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[0074] Cnoit 16 »>aEKTPOMArHUTHOTO SKPAHUPOBAHUS TMPEATIOUTUTENBHO CJIEIYET
BBIOJIHATE B (OpMe CEeTKH, YTOOBl OH HMEN ONTHYECKYI0 IPOo3padyHoCcTh. Dopma CeTKu
npeAcTaBsieT CoOOM COCTOSIHME, B KOTOPOM Ha IUIOCKOCTH CJosi 16 3JIeKTpOMarHuTHOTO
SKpaHUpOBaHUs O0pa30OBaHbl CETEBUIHBIE CKBO3HbIE oTBepcTusi. Korma cmoit 16
3JIEKTPOMArHUTHOT'O SKPAaHUPOBAHHUS BBITIOJIHEH B (hopMe ceTKH, opMa STIeeK CETKU MOKET ObITh
KBazpaTHON min pomOndeckoil. IIlupuHa TUHIM CETKU MPENNOYTUTEIBHO COCTaBISIET OT 5 110 30
MKM, Oojiee mnpeanoyTuTesibHO OT 6 1o 15 MM, MHTepBanm MeXnay JUHUSIMH CETKU
NPEANoUTUTENBHO cocTasisgeT oT 50 1o 500 mxMm, a 6onee npennoururensHO OT 100 10 300 MKM.

[0075] Cnoit 16 »>IeKTPOMAarHUTHOTO JKPAHMPOBAHUS MOXET OBITh 00pa3oBaH
00IIeN3BECTHBIM CIIOCOOOM, TAKMM KaK CIIOCOO KaTOAHOTO PACHbUIEHUS U CIIOCOO OCAKACHUS U3
napoBoi (asbl.

[0076] VYnpenbHOE TMOBEPXHOCTHOE CONPOTUBJIEHHE CJOsT 16 3JIEKTPOMArHUTHOTO
SKPaHMPOBAHUS MPEANOUTUTENbHO paBHO 20 OM/KBanpaT wiu MeHee, 0ojiee MPeaIOYTUTENBHO
10 Om/kBanpar uiam MeHee, ewie Oosee npeanodyTuteabHo S OM/kBaapat wim Meree. Pasmep ciost
16 >JIEeKTPOMArHUTHOTO SKPAHUPOBAHMS MPEATNOYTHTENBHO OOJbIIE WM pPaBeH pasMepy
IJIaCTUHBI 12 [ ycTaHOBKM aHTeHHBL. Pasmernas cioil 16 31eKTpOMarHUTHOIO S3KpaHUPOBAHUS
Ha BTOPOI IMIaBHOM NMOBEpXHOCTU 122 mutacTunbl 12 Aj1s1 yCTAHOBKU aHTEHHBI, MOKHO MOJABUTH
MPOMYCKAHUE PAJAMOBOJH B IMOMEIIEHHE. Y AeJIbHOE MOBEPXHOCTHOE COINPOTHUBIICHHE CJIost 16
3JIEKTPOMArHUTHOIO SKPAaHUPOBAHMUSI 3aBUCUT OT TOJIIMHBI, MaTepuaja U OTHOCUTEJIBHOIO
pasMepa ameptypsl ciiost 16 3JeKTPOMAarHUTHOro 3KpaHUpoBaHUs. OTHOCUTENBHBIN pa3Mep
amepTypbl MPEACTaBIsieT COOOH OTHOLICHHE TUIOLIAM OTKPBITOTO yYacTKa K IUIOManu cjiost 16
3JIEKTPOMArHUTHOIO SKPaHUPOBAHUS], BKIFOYAOLEH OTKPBITHIN YUaCTOK.

[0077] KoadpduuueHT mpomyCkaHUsi BUIUMOTO CBeTa CJIOEM 16 3JIeKTpOMarHUTHOTO
SKpAaHUPOBaHUS MpeAnoyTuTeNbHo paBeH 40% wunu Oonee, Oonee mpeanoytutensHo 60% wiu
oonee. KoapduumeHT nponmyckaHWs BHIAMMOIO CBETa CJIOEM 16 3JIEKTPOMArHUTHOIO
SKPAHUPOBAHUS MPEANOUYTHTENLHO paBeH 90% wuimu MeHee, Oojnee mpennoututeibHo 80% wiu
MeHee, YTOOBI MOJABUTh MPOIYCKAHUE PAJHOBOJH B TOMEIICHHUE.

[0078] Uem Oombille OTHOCHUTENBHBIA pa3Mep amepTypbl CIosi 16 3JIeKTPOMAarHUTHOTO
SKPAHHPOBAHUS, TEM BbIIIE KOX(PPUIMEHT MPOMyCKaHUs BUAMMOTO cBeTa. OTHOCHTEIBHBIN
pasMep anepTypsl cios 16 3J€KTPOMarHUTHOIO 3KPAHUPOBAHMS MPEANOYTUTENBHO COCTABISAET
80% wnm Oonee, Oonee npeanoututesibHO 90% wnu Gosee. OTHOCUTENBHBIN pa3Mep anepTypbl
cnosi 16 3IeKTPOMAarHUTHOTO 3KPaHUPOBAHMSI MPEANOUYTUTENBHO COCTaBIsieT 95% unu MeHee,
9YTOOBI MOIABUTH MPOITYy CKAHHUE PAAHOBOJIH B TIOMELICHHE.

[0079] Tonuuua ciosi 16 3M€KTPOMArHUTHOTO SKPAHUPOBAHUS TIPEANOYTHTEBHO PaBHA
400 uM wn MeHee, Oonee mpeanouyruTesnbHO 300 HM M MeHee. MUHMMalbHASL TONIIMHA CIIOS
16 3JeKTPOMArHUTHOTO 3KPaHUPOBAHHS 0COO0 HE OTpaHMYEHA M MOKET COCTAaBJISITh 2 HM WU
oonee, 10 um munu 6onee win 30 HM wIH Oosee.

[0080] Korna cnoit 16 31eKTpOMarHUTHOTO SKPaHUPOBAHUS 00pa3oBaH B (JOpME CETKH,
TOJIIIMHA CJIOA 16 3JIEKTPOMAarHUTHOIO 3KPAHUPOBAHUS MOKET COCTaBJATH OT 2 10 40 MKMm.

Koadduiment npomnyckaHust BUIUMOTO CBETa MOKET OBITh BBICOKHUM B cliydae (POPMHUPOBAHHUS
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cnost 16 3IEeKTPOMATHUTHOTO 3KPaHUPOBAHHWs ceTr4ato  Qopmbl, xors ciod 16
3JIEKTPOMArHUTHOI'O 3KPaHUPOBAHUS SIBJISIETCS] TOJICTBIM.

[0081] Cnoit 16 31€KTPOMArHUTHOTO S3KPaHUPOBAHUsS HE OrPAHUYEH NPUMEPOM, B
KOTOPOM CJIOH 16 3J€KTPOMArHUTHOIO 3KPAaHUPOBAHUS NMPENYCMOTPEH HAa BTOPOU TIJIABHOU
nosepxHocTu. Hampumep, anteHHbll 050k 10 ycTaHaBIMBaeT yroj HAKJIOHA B HAIPABICHHH,
oOpasyioleM yroj ¢ HampaBIeHHEM HOPMald K TOBEPXHOCTH aHTeHHoro Omnoka 10 (T.e.
HampaBieHud 1mo ocu +Y). B sToM ciydae 4YacTh M3Iy4YEHHBIX 3JIEKTPOMATHUTHBIX BOJIH
OTPa)KaeTcss OT IMOBEPXHOCTU pas3fesna MeXAYy CTEKIAHHbIM JHUCTOM 20 U OKpy>KEHUEM
noMenieHusi, obpasys yroil ¢ HampaBJIeHHEM HOPMaJIM K IMOBEPXHOCTH pasfena (Hampumep,
HarpasJeHueM 1o ocu -Y ). Hanpumep, oTpaskeHHbIe BOJIHBI, 00pa3yroIye yroJl ¢ HallpaBIeHHEM
10 OCH -Y, MOTYT NPOITYCKAThCS BHYTPb MOMEIIEHUs 13 00J1aCTH, OTJIMYHOMN OT TOH 00nacTH, rue
IPeAyCMOTPEH aHTEeHHBIH 010K 10 Ha MOBEPXHOCTH BHYTPEHHEW CTOPOHBI (T.€. HANpaBJIEHUH 110
ocu -Y) crekistHHOro jucta 20. YroObl MpenoTBpaTUTh TaKOe MPOMYCKaHUE OTPAKEHHBIX BOJIH
BHYTpPb MOMEIIEHUS, MOXXHO IMpPEeNyCMOTPETh CJIOH 16 31€KTPOMArHUTHOTO 3KPaHUPOBAHMS B
Apyroit 00JacTH Ha BHYTPEHHEW CTOPOHE CTEKJISTHHOTO JiucTa 20, OTJIIMYHOM OT TO# 00J1acTH, riue
npenycMoTpeH aHteHHeld Ojok 10. Hampumep, cnoit 16 31€KTpOMAarHMUTHOTO 3KPaHUPOBAHUS
MOXeT OBITh NpPEeNyCMOTpeH B O0JacTH Ha BHYTPEHHEH CTOpPOHE CTEKJSIHHOro jmcra 20,
CIIBUHYTOH B HAINPAaBJIEHUU IO OCH +Z W/WIM B HANpPABJIEHUU MO OCU -Z OT TOW 00NacTH, rae
IpefyCMOTpeH aHTeHHbIH Osok 10. Mecto w/mmm obnactb, B KOTOpOM(H) Ha CTEKJISIHHOM JIHCTE
20 mpenycMOTpeH caoll 16 5JI€KTPOMAarHUTHOTO SKPAaHUPOBAHUS, MOXKHO OIPEAENUTbh B
COOTBETCTBUH C BBICOTOM, HA KOTOPOH MPeayCMOTPEeH aHTeHHbIH 010K 10, 30HOI, rne oOpa3oBaH
aHTeHHbI Onok 10, WM HampaBiIeHHWEM H3JIy4eHHUsl (HampuMep, yIJIOM HAKJIOHA) aHTEHHOTO
60ka 10, win m000H UX KOMOHHALIKE.

[0082] Korma cnoii 16 »>IEKTPOMArHUTHOTO SKPAaHUPOBAHMS TMPEIyCMOTPEH Ha
BHYTPEHHEH CTOPOHE CTEKJSIHHOro Jjucta 20, Mexnay CTeKJsHHbIM jJuctom 20 u cioem 16
3JIEKTPOMATHUTHOTO OSKPAHHPOBAHUS MOXET ObIThb 00pa3oBaH MNPOMEKYTOK, MOAOOHBIHI
MIPOMEXYTKY S.

[0083] Bmecto cnost 16 351€KTPOMAarHUTHOIO 3KPaHMPOBAHMS HA BTOPOH TJIaBHOMU
MOBEPXHOCTH 122 MOXHO MNpPeAyCMOTPETb CTPYKTYypy, NONABISAIOUIYIO IPONYyCKaHUE
3JIEKTPOMArHUTHBIX BOJIH B IOMEILEHNE IPU COXPAHEHUU ONTUYECKOH Ipo3padHocTu. Hanpuwmep,
Ha BTOPOU TJIABHOUM MOBEPXHOCTH 122 MOXKHO MPEAyCMOTPETh OJUH I OOJiee MOTJIOMIA0IINX
3JIEKTPOMAarHUTHBIE BOJIHBI 3J1eMeHTOB. llornomarommii 3J€KTPOMAarHUTHBIE BOJIHBI 3JIEMEHT
BKJIFOYAET CTPYKTYPY, B KOTOpPOW MeTayul oOpa3oBaH B (opMe JHMHUH, Hanmpumep (WU C
yTMHEHHOH (HOPMOii).

[0084] Tlornomaromuii 3J€KTPOMarHUTHBIE BOJIHBI 3JIEMEHT HE OTPAaHHYEH METAJIJIOM H
MOJKET OBITh MaTEPHAIIOM, B KOTOPOM CMEIIAaHO HECKOJIbKO MCXOAHBIX MaTepuaioB. Hampuwmep,
STUMH HECKOJBKIMU HMCXOAHBIMH MaTe€pHajJaMH MOTYT ObITb METajll, CIUIaB, YIJIEPOA H/WIIH
pa3au4yHbIe OPraHUYECKUE BEUIeCTBA, U MPOBOJUMOCTD 3TUX HECKOJIBKUX HUCXOAHBIX MATEPUAJIOB
MOKET OBITh COOTBETCTBEHHO pa3Has. llorjomaromuil 3J1eKTPOMarHUTHBIE BOJIHBI 3JIEMEHT

MO3KET OBITh BBIIIOJIHEH U3 MaTepHajia ¢ ONTHYECKON MPO3PaYHOCTHIO.
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[0085] Hampumep, Ha BTOpOH TIJaBHOH MOBEPXHOCTH 122 MOkeT OBITH pa3MeleHo
MHOXKECTBO MOMIOLIAKIUX 3JEKTPOMArHUTHBIE BOJHBI 3JIEMEHTOB, TaK YTO 3TO MHOXECTBO
MOTJIOIAIOIINX 3JIEKTPOMArHUTHBIE BOJIHBI 3JIEMEHTOB OPHEHTHPOBAaHBI B OAHOM M TOM K€
HAIPaBJIEHUU OTHOCUTENIBHO MPOJIOJIBHOIO HAIMPABJIEHUS] KAXKIOIO 3JIEMEHTA U pPa3MEILLEHBbI C
33JaHHBIM HHTEPBAJOM B HAIPaBJI€HUH, OPTOTOHAJIBHOM MPOAOJBHOMY HAINPABJICHHUIO.
Harnpumep, MHOXECTBO MOTJIOLIAOIINX 3JIEKTPOMATHUTHBIE BOJIHBI 3JIEMEHTOB MOXKET OBITH

pasME€IeHO Tak 4TO MIpPOAOCJJBHOE  HAMNPABJIICHHUE S5TOr0 MHOXECTBA  IMOTJIOMIAKOIIUX

>
3JIEKTPOMArHUTHBIE BOJIHBI 3JIEMEHTOB IIPOXOAUT BJIOJIb HAIIPABJIEHUS IJIOCKOCTEHN MONSIpU3aliuu
3JIEKTPOMArHUTHBIX BOJIH, HCITyCKa€MbIX aHTEHHBIM OJjiokoM 10.

[0086] ITornomaroimue 31€eKTPOMAarHUTHBIE BOJIHBI 3JIEMEHTBI HE OTPaHUYEHbl IPUMEPOM,
B KOTOPOM 3TH 3JIEMEHTBI IIPEyCMOTPEHBI HA BTOPOM MIABHOW MOBEPXHOCTU 122, u Hanpumep,
MOTJIOLIAKOIINE 3JIEKTPOMArHUTHBIE BOJIHBI 3JIEMEHTBI MOTYT OBITh INPENYyCMOTPEHBI B 30HE
BHYTPEHHEN CTOPOHBI CTEKJSIHHOro Jyiucra 20, OTIMYHOM OT TOH 30HBI, € NPENyCMOTPEH
anteHHbiii 650k 10. IlonokeHue W/uiu AMANa30H, B KOTOPOM MPEIYCMOTPEHbI MOTIOMIAIINE
3JIEKTPOMArHUTHBIE BOJHBI 3JIEMEHTBI, MOTYT OBITh OMpeeNeHbl B COOTBETCTBHHU C BBICOTOM, Ha
KOTOpO#1 peayCcMOTpeH aHTeHHbIH 0J10k 10, 30HOH, Ha KOTOpPOit 00pa3oBaH aHTEeHHbIN 0ok 10,
WM HAIIPaBJIEHUEM H3JTy4eHus (Harpumep, YrioM HaKJIOHAa) aHTeHHOTro Ojioka 10, wim 0ok ux
KOMOMHAIMEH.

[0087] B cooTBETCTBUY C BAPHAHTOM OCYLIECTBJICHHUs H300pETEeHHs], aHTEeHHBIN 0ok 10
MPUKPEIJIEH K CTEKJIIHHOMY JIUCTY 20 B COCTOSIHMM, ITPU KOTOPOM IUTacTHHA 12 Asisg yCTaHOBKHU
AHTEHHBI M KPEeTeKHbIe 3JIeMeHThI 13 A 00beIMHEHBI, HO BAPUAHT OCYLIECTBJICHUS N300pEeTeHuUs
STUM He orpanuumBaercsi. Hampumep, riactuHa 12 1yl yCTAHOBKH aHTEHHbI MOXKET OBITh
MPUKpPEIJIeHA K KPEMe:KHOMY 3JieMeHTY 13 A TOJIbKO MOCIe TOro, KaK KperneXHble 3JIeMEeHThI 13 A
ObLIM 3apaHee MPUKPEIUIeHbl K CTeKIsTHHOMY JucTy 20, u aHTeHHbIA Ojok 10 MokeT ObITh
YCTAHOBJIEH Ha CTEKJISTHHOM Jiucte 20.

CTexJISIHHBIHN JIUCT ¢ aHTEHHAMH

[0088] Hanee Oynmer omMCaH CTEKJISIHHBIN JINCT ¢ AaHTEHHAMH, B KOTOPOM TMPUMEHSIETCS
AHTEHHBIA OJIOK IUIsI CTEKJIa COMJIACHO BapHUaHTaM OCYLIeCTBICHUs n3oOperenus. Ha dur. 7
MpUBENEH BUJI B MEPCIEKTHUBE, MOKA3bIBAIOIINN CTEKJISTHHBIA JIUCT C aHTEHHOH, a Ha ¢wur. 8
NIOKa3aH BHJ B pa3pese 1o JuHuH A-A Ha purype 7. Kak mokasano Ha ¢ur. 7 u pur. 8, CTEKIITHHBIN
JUCT ¢ aHTeHHOUW 30 COIEep KUT OMMCAHHBIN BbIIE aHTEHHBINA 010K 10 U cTekNsTHHBIN JucT 31, u
aHTeHHBbIN 050K 10 3aKperieH Ha CTeKJITHHOM Jiucte 31.

[0089] Crexnsinabiii uct 31 mpexacraBisieT co0oi OOMEN3BECTHBIN CTEKJISTHHBIHN JIHCT,
TaKOM KaK CTEKJISTHHBIE JINCTBI, UCIONB3YOIUECS AJI OKOH 31aHus. Ha Bune cBepXy CTEKIISIHHBIN
muct 31, moka3aHHbli Ha ¢ur. 7 u ¢ur. 8, BeIMOIHEH B (HOpMe MPSMOYTOJBHUKA U COINEPIKUT
NEPBYK) IUVIABHYIO NOBEPXHOCTb 311 u BTOpyr rnaBHyr mnosepxHocTh 312. Tonmuna
crexysiHHOro smcra 31 BoiOupaercs, HampuMmep, Ha OCHOBE TpeOOBaHMH K 34aHHUAM. B
COOTBETCTBUH C BAPHUAHTOM OCYLIECTBIICHMs M300pETEHUs, NepBas riaBHas MOBEPXHOCTH 311
CTEKJIAHHOrO JucTa 31 sABNIseTCs HAapy>KHOW CTOPOHOM, a BTOpas IUIaBHAsl MOBEPXHOCTb 312

SBJIIETCSI BHYTPEHHEH CTOpOHOH. B BapmaHTe ocymiecTBieHUss M300pETeHHs mepBasi IIaBHAs
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noBepxHOCTh 311 m BrOpas rnaBHas MOBEPXHOCTb 312 MOryT Ha3bIBATBHCS NMPOCTO TJIABHBIMU
NOBEPXHOCTSIMU. B BapraHTe oCyImecTBIeHHUs H300pETEeHHS IIOHSITHE KIIPSMOYTOJIbHUKY, IOMHUMO
IPOCTO TPSMOYTIOJbHUKA M KB3ApaTa, BKIIOYAET Takke (HOpPMYy C 3aKPYIJIEHHBIMH YIJIaMH
NPsIMOYTOJIBHUKA M KBaapara. PopMa CTEKISTHHOrO Jiucta 31 Ha BHAE CBEPXy HE OrpaHHYEHa
NPSIMOYTOJIBHUKOM M MOXKET MPEACTaBISTh COOOMN, Hampumep, Kpyr. CTekystHHbIN juct 31 He
OrpaHUYEH OAMHAPHOHN MAaHENbI0 M MOXET NPEACTaBISATh COOOH MHOTOCIOWHOE CTEKJIO WU
CTEKJIONAKeT.

[0090] Marepuanom crekiassHHOTO Jmcta 31 MokeT ObITh, HAIpUMEp, HATPUEBO-
KaJIbLIEBOE-CUJIMKATHOEe  (M3BECTKOBO-HATPUEBOE)  CTEKJIO,  OOPOCHJIMKATHOE  CTEKJIO,
AIFOMOCHIIMKATHOE CTEKJIO MWIIN OECIIEIOUHOE CTEKIIO.

[0091] CrexnsiHHblA aucT 31 MOXeT OBITh H3TOTOBJIEH OOIIEH3BECTHBIM CHOCOOOM
NOJIy4EeHHUs1, TAKUM Kak (oar-crocol, crocod IuiaBieHus, crnocod BBITSKKH B J[Ba MEPEXOa,
CHoCco0 MITAMITOBKHU UJIH crioco0 HapauBaHus. C TOUKU 3peHUs JyqIIei MPOU3BOIUTENHOCTH U
CTOMMOCTH MPEANOYTHTEIbHBIM CIIOCOOOM IMOJYYEHHUs CTEKJITHHOTO JucTa 31 siBisercst ¢uoat-
Cc110co0.

[0092] Ha Bume cBepxXy CTeKJIsSHHBIA JucT 31 BbIMONHEH, Hampumep, B (opme
npsmMoyrojbHuKa. Crioco0 pesku CTeKJISIHHOTO JHcTa 31 MOXXEeT mpencTaBisiTh co00i crnocod
PE3KU MOCPEACTBOM UCITYyCKAHUs JIA3€PHOrO U3JIy4YEeHHs1 Ha MOBEPXHOCTb CTEKJISTHHOIO jucta 31
U repeMereHns: 00JIy4aeMo J1a3epHbIM H3JTy4Ye€HHEM 30HbI Ha TOBEPXHOCTH CTEKJITHHOTO JINCTA
31, unu cnocoOOM MEXaHUYECKOH Pe3KU C HCIIOIb30BAHUEM, HATIPUMED, OTPE3HOTO TUCKA.

[0093] CrexnstHHBIHM JUCT 31 MOAAEPKUBAETCS B COCTOSIHUU, B KOTOPOM HapY KHBIA Kpai
crexkyistHHOrO Jiucta 31 yaepskuBaercsi okoHHOM pamoi 33. CrexnsiHHbIA JucT 31 Moxer
yAEPIKUBATBCSI OKOHHOH pamoi 33 Onaromapsi MCHOJB30BAHUIO KJIEs HA HAPY)KHOH KpPOMKe
crexysiHHOrO Jucra 31. B kadecTBe Marepuana, oOpasyroLiero OKOHHYKO pamy 33, MOXKHO
UCTIOJIB30BATh OOLIEH3BECTHBIC MATEPHAJIBI, U MOYKHO UCTIOIB30BATh METAJTMYECKUE MATEPHATB,
TaKue KaK HepKaBerollas CTalb U aIFOMUHUI.

[0094] Ha Bugme cBepxy aHTeHHbIH Oyiok 10 mpenycMOTpeH B TOJOXKEHUH, KOTOpOe
MPEINOYTUTENBHO YIAIeHO OT OKOHHOM pambl 33 Ha 3amaHHyr miuHy L wiu Oosee. 3amaHHas
nnuHa L npeanouturensHo coctasiser 20 mMm. Hanpumep, Koraa OKOHHOE CTEKJIO MOJABEPraeTcs
MPsIMOMY BO3JIEHCTBHUIO COJTHEYHOI'O CBETA, TEMIEPATYpa CTEKJISIHHOIO JucTa 31 MOBBbIIAETCS U
CTaHOBUTCS BbICOKOMU. [T0CKOIBKY OKOHHAs paMa 33 HaxonuTcs pu OoJiee HU3KOU TeMIiepaTtype,
4YeM CTEKJISTHHBIA JUCT 31, HaxoAsImascss BHyTPU OKOHHOM paMbl 33 4acTb CTEKJIIHHOTO JINCTA
CTaHOBHTCS C OOJiee HU3KOU TeMIepaTypoil, 4eM OKOHHast pama 33. YacTb CTeKJIsTHHOrO Jiucta 31,
KOoTOpast oOpamieHa K aHTeHHOMYy Osioky 10, umeer Ooyiee BBICOKYIO TEeMIEpaTypy, 4YeM
HAXOJIAIIASICSA BHYTPU OKOHHOH pambl 33 4acTh CTEKISTHHOTO JHcTa 3 1. 310 mpuBoaAUT B OONIBLION
pa3HUIE TEIUIOBOTO PACIIMPEHUsT MeXAy OOpalleHHOW K aHTeHHOMy Ojioky 10 wacThro
CTEKJITHHOIO JINCTA 3 1 ¥ HaXOAALENHCs BHY TPU OKOHHOM pambl 33 4aCThIO CTEKJITHHOIO JIMCTa 31,
U TIO3TOMY BO3HHUKAET OOJIbIIOE TEPMHUYECKOE HANPSDKEHNE Ha OOpaIleHHON K aHTEHHOMY OJIOKY
10 gactu crekystHHOTO JiucTa 3 1. B 3aBUCMMOCTH OT OOCTOSATEIBCTB, HA WU BOJIH3U OOpaIeHHOH

K aHTeHHOMY 0J10Ky 10 4acTu CTeKISTHHOTO JIMCTa 31 MOKeT MPOU3OUTH TEIUIOBOE pa3pyIleHHE.
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B gactHOCTH, aHTeHHBIH 010K 10 MPUKpPETIeH KO BTOPOH II1aBHOM MOBEPXHOCTH 3 12 CTEKIISTHHOTO
mucta 31, 9To OGIOKHPYET MOTOK BO3JyXa HAa BTOPYIO TJIABHYIO MOBEPXHOCTH 312 CTEKJIIHHOTO
qucta 31. B aTom cnyuae TemnepaTtypa oOpaleHHON K aHTeHHOMY OJIoKy 10 4acTu CTEKJISTHHOTO
mucta 31 Beime. Kak pesynbrar, TepMHUeCKOE HANpsDKEHHE, BO3HHKAIOINEE HAa WM BOJIM3U
oOpaleHHO# k aHTeHHOMY 0JIOKy 10 9acTH CTeKJITHHOTO JIUCTa 31, MOkeT OBITh OOJIBIINM.

[0095] Ha ¢ur. 9 moka3zan mpuMep COOTHOIIEHUSI MEXKIY PACCTOSTHUEM OT TOTO MeCTa, TIe
NPeAyCMOTPEH aHTeHHBIN 050k 10, 10 BHyTpeHHEH CTOPOHBI OKOHHOW PaMbl, U HAIPSDKEHHEM,
BO3HHKAIOIIUM B CTEKJITHHOM JiucTe 31 (T.€. MaKCHMaJIbHBIM PACTATUBAIOIINM HAINpPSDKEHUEM).
Ha ¢ur. 9 pasmep anrenHoro 0ioka 10 cocrasisier 400 MM B uupuHy (B HANPaBJIEHUH 11O OCH X)
Ha 400 MM B BbicOTy (B HampaBieHuH 1o ocu Z). CpemHuii KO3(p(ULHEHT MOTJIOMEHHUS
COJIHEYHOI'O M3JIy4Y€HUsl TUIACTUHBI 12 AJs yCTAHOBKM AaHTEHHBI COCTaBisieT mpuMepHO 90%.
Crexuisianbiii uct 31 npencrasisier codoit et FL-8 (mpoussoactea AGC Inc.). MakcumanbHOe
pacTArMBarOIEe HANpPsDKEHUE, BO3HUKAIOLIEE B CTEKISIHHOM JHUCTe 31, OLEHHMBAeTCst IO
OTHOLIEHUI0 MAaKCHUMAaJbHOIO PAaCTATHBAIOIIErO HAIpPSDKEHUs, BO3HUKIIETO Ha TOH 4YacTu
CTEKJITHHOro Jicta 31, K KOTOpOW MpPUKpEIUIeH aHTeHHbIH Ojok 10, M MakCHMaibHOrO
pPaCTATMBAOILErO HANPSDKEHUs,, BO3HUKAIOIIETO HAa TOM 4acTH CTEKJIsIHHOro jaucra 31, rme
aHTeHHbIH Onok 10 He mpukperwieH (T.e. MO OTHOIIEHHIO MAKCHUMAJBbHBIX pPaCTATHBAOLINX
Hanpsokenuii). Ilo BepTuKanbHOW OCH Ha (GUr. 9 OTJIIOKEHO OTHOLIEHHE MaKCUMAaJIbHBIX
pPacTArMBAOINX HAnpspkeHuil crexssHHOro jucra 31. Ilo ropusoHtanbHONW ocu Ha ¢ur. 9
OTJIOXKEHO PACCTOSIHUE MEXKTy BHYTPEHHEH CTOPOHOM OKOHHOM pambl 33 ¥ aHTeHHbIM OJiokoM 10.

[0096] Kak BumHO u3 urypsr 9, korna aHTeHHbIH 00Kk 10 HAXOOUTCS HA PACCTOSTHUU
npuMepHo 20 MM OT BHYTPEHHEH CTOPOHBI OKOHHOM paMbl 33, OTHOIIEHHE MaKCHUMAaJbHBIX
pPaCTATMBAIOIIUX HANPSDKEHUN sBJisieTCsl HauOonbmuM (T.e. okoysio 1,4), W BO3HHUKIIEE B
CTeKJIIHHOM Jiucte 31 TepMuYeckoe HampsbkeHue sBisiercs HauOonbmmM.  OTHOLIeHUe
MAaKCHUMAJIbHBbIX PACTATMBAIOLIUX HANPSDKEHUNW CKIOHHO YMEHBLIAThCA IO Mepe YJIaJeHus
MOJIOXKEHUSI YCTAHOBKU aHTeHHOro Oyoka 10 Oonee wem Ha 20 MM OT BHYTPEHHEH CTOPOHBI
OKOHHOM pamsbl 33. CnenoBaTenbHO, KOTAa aHTEHHBIH 0ok 10 yCTaHOBJIEH B MOJIOKEHUH OoJee
yeM B 20 MM OT BHYTPEHHEN CTOPOHBI OKOHHOM paMbl 33, BOZHUKAIOILIEE B CTEKISTHHOM JucTe 31
TEPMHUYECKOE HaNpPsDKeHUe Majio. AHTEHHBIH 010K 10 mpeAnodTUTeIbHO HAXOUTCS OoJiee YeM B
20 MM OT BHYTpPEHHEH CTOPOHBI OKOHHOW pambl 33, Tak Kak aHTeHHbIH Ojok 10 ynmajeH or
OKOHHOM paMbl 33 U JIETKO MOHTUPYETCSI.

[0097] B cOOTBETCTBUH C BAPHAHTOM OCYILNECTBJIEHUsS] N300peTeHuUs], aHTeHHBIH 00K 10
penyCMOTpPEH B noJioskeHuu 20 MM mtu 60jiee OT OKOHHOH paMbl 33, 4TO MO3BOJISIET YMEHBIIUTh
IPaiueHT TEMIEPaTy pbl MEXIY OOpAILIEHHOH K aHTEHHOMY OJIOKY 10 YacThIO CTEKIISTHHOTO JICTa
31 1 4acCTBIO CTEKJIAHHOTO JIUCTA 31 BHYTpHU OKOHHOM pambl 33. Kpome TOro, 3TO BBI3BIBAET IOTOK
BO3JlyXa B TPOMEKyTKe S, 0Opa3OoBaHHOM MEXKIy IUTACTUHOW 12 1 yCTAHOBKH AHTEHHBI
aHTeHHoro 0J10ka 10 1 crekIsTHHBIM tucToM 3 1. braromapsi 3TomMy rpalieHT TeMIepary pbl MEKIY
oOpaleHHO kK aHTeHHOMY OJIOKY 10 4acThEO CTEKJITHHOTO JTHCTA 3 1 M YaCThIO CTEKJITHHOTO JINCTA
31 BHyTpU OKOHHOH pambl 33 MOKET ObITb MEHBIINM.

[0098] 3amannasi mnuHa L. Oojee MpeANOYTHTENHHO COCTaBisieT 25 MM, eme Oonee
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npennouTuTesibHo 30 MM, 0cOOeHHO TpennouTuTeNibHO 40 MM, a Haubosee MPenmoUTUTENBHO S0
mM. Takum 06pa3om, Ha BUIe CBEPXY aHTEHHBIN 00Kk 10 OoJiee mpeanoYTUTENIbHO OTCTOUT Ha 25
MM WM OoJiee OT OKOHHOH paMbl 33, ere OoJiee mpennoyTuTeapHo Ha 30 MM ritu Ooniee, 0COOEHHO
npeanouTuTeNbHO Ha 40 MM mutu Oosiee, a HanboIee MpeAnoUTUTENBbHO Ha SO MM mitu OoJee.

[0099] CrexystHHBIH JTUCT C aHTeHHOH 30 conmepsKuT aHTeHHbIH 010K 10, KOTOPBIA MOKET
CHHU3UTb BEPOSTHOCTH BBI3BIBAHMS TEPMHUYECKOTO Pa3pyLIEHHs HAa OOpAIIEHHOW K aHTEHHOMY
6noky 10 wactu crekistHHOrO Jiucta 3 1. Takum 00pa3oM, CTEKJISTHHBIHN JIHCT ¢ aHTEHHOH 30 MOXKHO
C yCIEXOM HCIOJIb30BaTb, HAIpUMEp, B KAaueCTBE CTEKJSIHHOIO JINCTA IJII OKOHHOIO CTEKJIa
CYLLECTBYIOLIETO WIX HOBOIO 31aHUsI WK JIOMA.

[0100] CrexnsHHBII TUCT ¢ aHTEHHOM 30 MOXKET MpelyCcMaTpUBaTh aHTEeHHbIH 010k 10 Ha
BTOPOM I'JIaBHON NMOBEPXHOCTHU 312, ABJIAIOIIENCS] BHYTPEHHEN CTOPOHOM CTEKJITHHOrO jiucra 31.
OTO MOXKET NPEAOTBPATUTh YXYAIIEHHE BHEIIHEro BUAA 3[aHUS M3-32 aHTEHHOro Omoka 10 u
MOJKET TMpPENOTBPATUTh BO3AEHCTBHE HA aHTEHHBIH OJok 10 Hapy>KHOro BO3AyXa, YTO MOXKET
MOBBICUTh AOJITOBEYHOCTb. KpoMe TOro, cTexysiHHBIN JUCT ¢ aHTeHHOW 30 mpenycmaTpuBaeT
aHTeHHbIH 00K 10 Ha BepXHe# CTOpOHe CTEKISTHHOTO JucTa 31 u mubo ¢ mpasoro kpas, Jubo ¢
JIEBOTO Kpasi cTekJisiHHOTrO Jincta 31. CienoBaTenbHO, MPOBOJA, COEAMHEHHbIE C IUIACTHHON 12
IJIS YCTAHOBKM aHTEHHbI aHTEHHOro Oyioka 10, MOXKHO MPOJOXKUTH IO MOTOJIKY U CTE€HE OT
CTEKJITHHOrO JucTa 31, 4TO MO3BOJIAET YMEHBUIMTb KOJIMYECTBO HECKPBITBIX NPOBOJAOB HA
CTEeKJITHHOM JHcTe 20 U BHYTPEHHEH CTEHE 3AaHMsl.

[0101] CreknsanHbli JUCT ¢ aHTeHHOW 30 mpexycmarpuBaeT aHTEeHHbIH Oyok 10 Ha
CTEKJISTHHOM JIUCTE 3 1, ¥ He HY’KHO, HarpuMep, pa3MelnaTh aHTeHHbIH 010k 10 Ha KpbIlne 37aHus.
Taxum 0Opa3oM, CTEKJISIHHBIN JHCT ¢ aHTeHHOW 30 He TpeOyeT MOHTaXKHBIX padOT Ha BBICOTE,
HampuMep, Ha KpbIlle 3[aHUs, U €r0 MOXKHO JIErKO YCTaHOBHUTH B 3maHuu. Kpome Toro, eciny,
Hanpumep, aHTeHHbIH 010k 10 pa3obbeTcst u moTpedyeTrcs ero 3aMeHa, aHTeHHbIH 010k 10 MOKHO
JIETKO 3aMEHUTH 38 KOPOTKOE BPEMS.

[0102] CrexnsHHBINA JUCT ¢ aHTeHHOH 30 MOXET MpeaycMaTpuBaTb MHOKECTBEHHbBIE
anteHHble Oyoku 10 Ha cTexyssHHOM Jucte 3 1. Jlaxke B 3TOM cilydae, Tak Kak aHTeHHbIe OJioku 10
MIPEAyCMOTPEHBl Ha BTOPOM IJIABHOM MOBEPXHOCTU 312, ABIAIOLIENCS BHYTPEHHEW CTOPOHOMU
CTEKJISTHHOTO JIUCTA 31, CTEKJISTHHBIN JIUCT ¢ aHTEHHOH 30 MOJKET YMEHBIIUTh YIepO BHEIIHEMY
BUAY 3[aHMsSI, HECMOTpSI HA HAJIMYHE MHOKECTBEHHBIX aHTEHHBIX OJIOKOB 10 Ha CTEKJITHHOM JIFCTE
31. Kpome Toro, CTeKJISIHHBIH JUCT ¢ aHTeHHOH 30 MOXeT CTaOUIIbHO MepenaBaTh U MPUHIMATh
3JIEKTPOMATHUTHBIE  BOJIHBI ~ TOCPEACTBOM  MHOXKECTBEHHBIX ~ aHTEHHbIX  OyiokoB 10,
MIPENyCMOTPEHHBIX HA CTEKJITHHOM JHUCTe 31.

[0103] AHTeHHa MOXeT OBITh YCTAHOBJIEHA BHYTPH 3[aHHS, IOCKOJBKY pa3Mep aHTEHHBI
Obu1 ymeHbIneH. Korma aHTeHHY MOHTHUPYIOT B 3[aHUM, aHTEHHY YCTAHABIMBAIOT, BBIOHpAas
MOJXOJIALIEE MECTO ISl y CTAHOBKH TaK, YTOOBI MOJKHO OBIIO CTAOMIIBHO TepeiaBaTh M MPUHIMATh
3JIEKTPOMArHUTHBIE BOJHBI O€3 yiepOa /Uil BHEIHETO BU/A 3AaHHUS.

[0104] YToOBI MOBBICUTH CKOPOCTh M MPOIYCKHYIO CIIOCOOHOCTH OECHpPOBOIHOMN CBSI3H,
UCTIONB3YEMBIH IHMANa30H 4acTOT ObUI YBENMYEH W CleNaH Oojiee LIMPOKUM, KaK YaCTOTHBIN

IUara3oH JJIsl CHCTEM MOOMIJIBHOM CBsi3H msitoro nokoseHus (5G). Io 3toit nmpuuunHe, koraa s
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MOOMJIbHBIX ~ TeNe(OHOB M  HUHTEPHET-COOOLIEHWH  HCIOJB3YIOTCS  BBICOKOUACTOTHBIE
3JIEKTPOMArHUTHBIE BOJHBI B IIUPOKOM AHMAIA30HE YaCTOT, BAYKHO YCTAHOBHUTDH OOJIbIIE AHTEHH,
4eM paHblle, 4TOObl MOKHO OBLIO CTa0MJIBHO TMEpelaBaTh W MPUHUMATH 3JIEKTPOMATHUTHBIC
BOJIHBL. YacToTHbIl quana3on 5SG oxBaTeiBaeT 4acToThl OT 3,6 10 29,5 I'T'L, yTo BKIIFOUAET MOJIOCY
3,7TTL (ot 3,6 no 4,2 I'TLI), monocy 4,5 I'TL (ot 4,4 no 4,9 I'TI) u monocy 28 I'TL (ot 27,5 no
29,5 TTL).

[0105] B cooTBeTCTBUU C BapUAHTOM OCYINECTBJICHHS H300PETeHHSI, CTEKJISTHHBIN JIHCT C
anTeHHol 30 MokeT CTaOWJIBPHO TMepenaBaTh W NPUHUMATH 3JIEKTPOMArHUTHBIE BOJIHBI CO
CHW)KCHHBIM YIIepOOM JUIsi BHEIIHETO BUA 3AaHUS 38 CUET HAJIUYHSI MHOXKECTBEHHBIX aHTEHHBIX
onokoB 10 Ha crexynsgsHHOM Jsucte 31. DTO mo3BoNseT CTAOMIIBHO NEpenaBaTh U NPUHHMATh
BBICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE BOJIHBI B IIMPOKON IMOJIOCE YaCTOT, U MPU 3TOM MOXKHO
NOJAEPKUBAThH O0JIee BBICOKYIO CKOPOCTh U OOJIBINYIO MPOMYCKHYIO CIOCOOHOCTDH OeCITpOBOIHOMN
CBSI3H.

HDVFOﬁ BapHuaHT OCYINECCTBICHUSA

[0106] Hanee Oymer omucaH APYrod BapUaHT OCYINECTBJIEHHs] CTEKJISIHHOTO JIUCTA C
anTeHHou 30.

[0107] B cooTBeTCTBMY C BAPUAHTOM OCYIIECTBIICHUS H300peTEH s, KaK MOKa3aHO Ha (ur.
10, cTekJsAHHBIM NUCT ¢ aHTeHHOH 30 MOXKET MpeayCcMaTpUBATh CJIOM MOKPBITUS 35, KOTOPBIN
BBINOJIHSAET, HANPUMEp, TeIJIOOTPAXKAIOIYI0 (PYHKIMIO, HA BTOPOH IJIABHOW MOBEPXHOCTH 312,
SIBJISIFOLLENCSA BHYTPEHHEN CTOPOHOH CTEeKJISTHHOrO jucta 31. B 3ToM ciyyae cioit mokpeitus 35
NPEATIOYTUTENIBHO CONEPKUT OTKPBITBINA y4acTOK 351A B MOJIOXKEHUH, OOPAIIEHHOM K TUTACTUHE
12 st yCTAHOBKM aHTEHHbI aHTeHHOro Oyioka 10 wiam aHTeHHe, OOpa3OBaHHON KakK TUIOCKAs
IUTACTHHA. JTO TMO3BOJISIET CTEKJISHHOMY JIMCTYy C aHTeHHOH 30 mpenoTBpaTUTh yXyAIIEHHE
XapaKTEePUCTUKU Nepenadu pagruoBOJIH.

[0108] OtkpsbIThIii yyacToK 351A mpeanoyYTUTENLHO UMEET N0 MEHbBIIEeH Mepe Takol ke
pasmep, YTO U TUIACTHHA 12 1Jisl yCTAHOBKM aHTEHHBI WJIM aHTEHHA, 0Opa30BaHHAS KaK IUIOCKAs
NJIacTUHA.

[0109] Korma aHTeHHa T@peNyCMOTpPEHa BHYTPU KOpIyca, CJOW MOKpeITUA 35
MPEINOYTUTENBHO BKJIFOYAET OTKPBITHIA y4acTOK 351A B mosioxkeHuH, 0OpaIieHHOM K KOPIyCy
aHTeHHoro Osioka 10, U OTKPBITEINA y4acTOK 351A MpPeANOYTUTENIbHO UMEET M0 MEHBIIEH Mepe
TaKOoM k€ pa3Mep, 4TO U KOpHyc.

[0110] B kxauecTBe ClIOsl MOKPBITUS 35 MOXHO HCIOJIB30BATh, HAITPUMEP, MPOBOISIIYIO
nieHKy. B xadecTse NpoBOAALIEH MIEHKH MOXHO HCIOJB30BaTh CJIOUCTYIO IUIEHKY, B KOTOPOU
MOCJIEIOBATENIBHO HACJIOEHBI NMPO3PAYHbIA JUIJIEKTPUK, METAIINYECKas IUIEHKA U NMPO3pavHbIid
IVBJIEKTPUK, HATIPUMEpP, MOXKHO HCTonb30BaTh, ITO mmm nerupoBaHHBIA (PTOPOM OKCHII OJIOBA
(FTO). B kauecTBe METAJNTMIECKOM TUIEHKH MOXKHO HCTIOIB30BATh, HAIPUMED, TUIEHKY, B KOTOPOH
OCHOBHBIM KOMIIOHEHTOM SIBJSIETCSl IO MEHbIIEH Mepe OJAWH, BbIOPAHHBIH W3 TPYIIIEL
BKrouaromieit Ag, Au, Cuu Al.

[0111] IInomane oTkpeiTOro y4actka 351A mpennmodtuTenbHO OOJbIle MM paBHA

3HAYEHUIO, TIOJYYEHHOMY IO ClieAyromeMy BbipaxkeHuro (1). DTo mMO3BOJSIET MOIABHTH
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yXyALIEHNE XapaKTEePUCTUKHU NEpeIadrl PAAUOBOJIH CTEKJISTHHBIM JINCTOM C aHTeHHOH 30.

axb (1)

(B BoIpaskenunu (1) nepemenHas a — ATMHA OAHOMN CTOPOHBI TUTACTUHBI 12 11 yCTAHOBKU AHTEHHBI,
AHTEHHBl Ha IUIOCKOHM IJIACTUHE WJIM KOpIyca, a NMepeMeHHas b — IIMHa APYrod CTOPOHBI
TUTACTUHBI 12 1151 yCTAaHOBKH aHTEHHBI, aHTEHHBI Ha IJIOCKOW IJIACTUHE WJIH KOPITyCa. )

[0112] ITepemenHble a u b B MPpUBEASHHOM BbIlIe BbIpakeHHH (1) onpeneneHsl IJ1s clryyas,
KOrJa IUlacTHHA 12 ayid yCTAaHOBKM AHTEHHBI, aHT€HHA HA IUIOCKOW IJIACTUHE HWJIM KOPIMYyC
SIBJIIIOTCSI IPSIMOYTOJIbHBIMU HA BHJI€ CBEPXY, HO BAPHAHT OCYLIECTBJICHUS H300PETEHHSI STHM He
orpannueH. Kornma nnmactuHa 12 11 yCTAaHOBKHM aHTEHHBI MPEACTABIsIET cOOOH KpPyr Ha BHIE
CBEpXy, NEpEMEHHbIE a U b B NPUBEIECHHOM BbIlIe BbIpaxkeHUU (1) MOryT ObITH JUAMETPOM
NJIacTUHBI 12 1711 yCTaHOBKM aHTEHHBI, aHTEHHBI HA IUIOCKOM IUIACTHHE WJIA KOPIyCa, U MOIYT
UMeTh ofuHaKoBoe 3HaueHue. Korna miuactuna 12 A yCTaHOBKH aHTEHHBI MTPEICTaBIsIET COO0H
3JUTHIIC Ha BUJIE€ CBEPXY, IEPEMEHHAs a B IPUBEIEHHOM BbIlI€ BbIpaskeHUH (1) MOXkeT OBITh Maoi
OCBIO IUIACTUHBI 12 A yCTAaHOBKM AHTEHHBI, AHTEHHbI HA TUIOCKOM IUIACTHUHE WM KOpIyca, a
nepemMeHHast b MoxeT ObITh OOJIBIION OCBHIO.

[0113] Korna antenHa 11 npenycMoTpeHa BHYTPH IJIACTUHBI 12 1711 yCTAHOBKY AHTEHHBI,
TO, AHAJIOTUYHO OIMCAHHOMY BBIIIE, NMEPEMEHHasl a B INPUBEIEHHOM Bbille BblpaskeHHu (1)
O3HA4aeT JAJIMHY OAHOM CTOPOHBI IJIACTHHBI 12 1711 yCTAHOBKM aHTEHHBI, a IEpeMeHHast b — IIHHy
APYyrof CTOPOHBI IIACTUHBI 12 1y yCTAHOBKM AHTEHHbI. AHAJIOTMYHO, KOrja aHTeHHa 11
IIpeayCMOTPEHA BHYTPH KOPITyCa, UMEIOLIETO IIOCKOCTD, NapaJuIeIbHYIO CTEKISTHHOMY JHUCTY 20,
nepeMeHHast a B IPUBEICHHOM BbilIe BeipakeHHH (1) mpencrapiser coOO0M IMHY OIHON CTOPOHBI
KOpIyca, a mepeMeHHasi b — IIuHy apyroii ctopoHbl kopryca. Korna antenHa 11 oOpa3oBaHa kak
IUIOCKAs! TJIACTHHA, MEPEeMEHHas a B PUBEACHHOM BbIle BhIpaskeHnH (1) mpencrasiser coboi
JUTMHY OJHOHM CTOPOHBI aHTEHHBI, 00Pa30BaHHOMN KaK IUIOCKAs IJIACTHHA, a IEpEMEHHas1 b — JJIHHY
APYTOH CTOPOHBI AHTEHHBI, OOPA30BAHHON KaK IJIOCKAs TUIACTHHA.

[0114] OtkpeiThiii yuacTok 351A mMeeT pa3Mep, COOTBETCTBYIOIINI aHTEHHOMY OJIOKY
10, HO wacTh OTKpBITOro yuyactka 351A moker ocraBatbesi cBobomnoil. Ha ¢ur. 11 mokasan
NpUMEp APYroro BapuaHTa OCYLIECTBIEHH OTKPBITOro yyactka 351A. Kak nmokasaHno Ha ¢ur. 11,
CJION TOKPBITHS 35 MOXKET BKJIFOUATh OTKPBITHIN y4acTok 351B, obpa3oBanHbIi B (hopMe Iesei.
N B 5TOM cCiy4ae MOXHO NONAaBUTh YXYALICHHE XapaKTEPUCTUKHU Mepefadyu paauOBOJH
CTEKJISTHHBIM JINCTOM ¢ aHTeHHOMH 30. Pasmep oTkpbIToro yuyactka 351B BbINONHEH TaKUM, YTOOBI
KpETeKHbIE 3JIEMEHTBhl aHTEeHHOro Oyoka 10 ObUTH pPacroyioKeHBl C BHELIHEH CTOPOHE OT
OTKpBITOro ydactka 351B.

[0115] IIupuna Taxoro LieNeBUIHOTO OTKpPbITOro yuactka 351B mnpeanodrurenpHO
coctaBisier A/200 wn Gonee. LlleneBuaHbI OTKPBITEIHA ydacTok 351B He 00s3aTenbHO NOKEH
UMETh NEPUOAUYECKYI0 CTPYKTYPY, M HMHTEPBAJl MEXAY NPOE€MaMH LIENEBUAHOTO OTKPBITOrO
yuactka 351B npeanoututensHo coctaBisieT A/2 wiu meHee. [1{eneBUunHbIIN OTKPBITHIA yYaCTOK
351B npeamoutuTenbHO O0Opa3oBaH B HAMpPABIEHHH, OPTOTOHAJBHOM  HATPABJICHUIO
SJIEKTPUUYECKOTrO TMOJsl 3JIEKTPOMArHUTHOM BOJIHBL. JTO IMO3BOJIAET CTEKJISHHOMY JIMCTY C

anTeHHol 30 Oojee cTaOWIBHO MONABJISITh YXYIIUICHHE XapaKTEPUCTHKU TIepeaadr PaJHOBOJIH.
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Korna ncnone3yroTcst Kak FOPU3OHTAIBHO MOJSIPU3OBAHHBIE 3JIE€KTPOMATHUTHBIE BOJIHBI, TaK U
BEPTUKAJIBHO MOJSPU30BAHHBIE JJEKTPOMArHUTHBIE BOJIHBIL, OTKPBITBIM  y4acTOKk 351B
NPEATIOUYTUTENLHO BBITIOJHEH B (pOpMe pereTky. ITo MO3BOJISIET CTEKJITHHOMY JINCTY C aHTEHHOH
30 Oonee cTaOMIIPHO NMOAABIIATE YXYALISHHE XaPaKTEPUCTUKHU Tepenaydun paauoBoiH. Koraa cioi
MOKPBITHS 35 yaanseTcsi B HeonpeaeneHHoH GopMe, HHTepBaJIbl MEXIY IPOEMaMH I EIEBUIHOTO
OTKPBITOrO y4acTka 351B mpenmnouTHTenbHO HE MOBTOPSIOTCS € LIaroM A/2 B HampaBJICHUU
3JIEKTPUUECKOTO MOJIsl. ITO MO3BOJISIET CTEKJITHHOMY JIUCTY € aHTeHHOH 30 cTabMiIbHO MOAABIIAT
YXyALIEHUE XapPaKTEPUCTUKU NEpeadu PaIHuOBOJIIH.

[0116] Kak noka3ano Ha ¢ur. 12, cTekIstHHBIN JUCT ¢ aHTeHHOH 30 MOXKeT conmepikaTthb
BOZOOTTAJIKMBAIOIIUI CJION 36 Ha MEpBOM INIaBHOM MOBEpXHOCTH 311 crekisiHHOro sucra 31,
SIBJISTFOINENCS TTPOTUBOIIOJIOXKHOW aHTEHHOMY OJIoKy 10 CTOpOHO# (T.e. Hapy»KHOW CTOPOHON).
Hannuue BOAOOTTANIKUBAIOLIETO €105 36 HAa NEPBOM ITIABHOM NMOBEPXHOCTU 311 MOXKET yJIy4IIUTh
XapaKTEePUCTUKY Nepenavn paguoBOJIH.

Crocob YCTAHOBKH U CII0cO0 M3rOTOBJIEHHSI AHTEHHOTO OJIOKA JJIA CTEKJIA

[0117] Byzmet onucan cnocod® yCTAaHOBKU U CIIOCOO M3TOTOBJIEHUSI aHTEHHOTO OJIOKa ISt
CTEeKJIA B COOTBETCTBUH C OIHHMM BAapHAaHTOM ocyluecTBieHus. OINMUCAaHHBIE 37eCh CHOCo0
YCTAHOBKU M CIOCOO M3TOTOBJIEHUS AHTEHHOTO OJIOKAa ISl CTEKJIa MOTYT HPHUMEHSTBCS K
OKOHHOMY CTeKJIy (T.€. CTEeKJITHHOMY JIHCTY ) 31aHHsI TIOCJIE CTPOUTENBLCTBA M K OKOHHOMY CTEKITY
(T.e. CTEKJITHHOMY JIFICTY ) HOBOT'O CTPOSILIETOCS 31aHHSL.

[0118] CHavana mpoOBEpsIIOT MECTO YCTAaHOBKHM aHTEHHOTro Ojioka 10 Ha OKOHHOM CTeKJie
3nanus. s mpoBepKM MeCTa YCTAHOBKH, MOCJE TOrO Kak BbIOpaH THUN CTEKJIAa U MPOBEpPEHa
OPUEHTALMs MECTa YCTAHOBKH, IIPOBEPSIIOT, HAIIPUMED, PAIUOXAPAKTEPUCTUKN OKOHHOTO CTEKJIA
40 3panus. IlpoBepuB MeCTO YCTAaHOBKH, ONPENEJSIFOT, HAINpPUMEp, IMOJOXKEHUEe, TIne
NPUKPETUISIOTCS] KPETeKHbIE 3JIeMEHThl 13A, WM TONIIUHY KPENeKHbIX 3JeMeHTOB 13A (T.e.
TOJILIMHY MPOMEXKyTKa S).

[0119] Hanee, xak moka3aHo Ha ¢ur. 13, anreHHbIi 00K 10 MPUKPEMISIOT K OKOHHOMY
cTexay 40 MOCPEeNCTBOM KpemexKHOro 3jieMeHTa 13A Takum o0pa3oM, YTOOBI MEXKAYy OKOHHBIM
crexyiom 40 ¥ macTuHON 12 1 YCTAHOBKHM aHTEHHBI 0OPA30BaJICsl MPOMEKYTOK S, B KOTOPOM
MOXET T€Ub BO3JyX.

[0120] Kak pe3ynbraT, aHTeHHBIH 010K 10, moka3aHHbIH Ha GUT. 2, MOJKHO YCTAHOBUTH HA
OKOHHOE€ CTeKJIO 40 CyIeCTBYIOLIErO 30aHUs.

[0121] Kpome Toro, crnocod yCTaHOBKH M CIOCOO M3rOTOBJIEHUs aHTEHHOro Ojyoka 10
MOTYT MPUMEHSATHCSI K CTEKJITHHOMY JIUCTY 31, CHaOXKEHHOMY CJIOEM MOKPBITHS 35 (KOTOPBIH
noka3aH Ha (ur. 10), BBIMONHSIOMNM TEIUIOOTPAKAOINYO (DYHKIMIO, HAPUMEpP, HA BTOPOH
TJIaBHOW NMOBEPXHOCTH 312, KOTOpas sIBJAsSETCS BHYTPEHHEW CTOPOHOM CTEKJITHHOrO jucra 31. B
3TOM Cilydae, Kak mokazaHo Ha ¢ur. 10 u ¢ur. 11, ygansor no MeHbIIel Mepe 4acTb CJIOs
MOKPBITUS 35, KOTOpasi COOTBETCTBYET IUTACTHHE 12 1 yCTAHOBKHM AHTEHHBI AHTEHHOTO OJIOKa
10. IIpennoururensHO, (HOPMUPYIOT OTKPBITHIH y4acTok 351A, mokasansblil Ha ¢ur. 10, wmm
IIeJIeBUIHBIA OTKPBITHIA yuacTok 351B, moka3anublil Ha ¢ur. 11. [Ipr 3TOM OTKpPBITHIN y4acTOK

351A unu oTKpbITHIN ydacToK 351B nMeroT no MeHblei Mepe Takoil xe pa3mep, Kak U aHTEeHHbIH
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ook 10, 4TO MO3BOJSIET MPEAOTBPATUTH yXyalIeHHe 3()(EKTUBHOCTH Tepenavyu pagrioBONIH
CTEKJITHHBIM JIMCTOM C aHTeHHOH 30.

[0122] Beibop Bpemenu misi (OpMHPOBAHHUS OTKPBITOro ydactka 351A m OTKpbITOrO
yudactka 351B ocobo He orpaHuyeH, U, HATPUMEP, OTKPBITHIN Y4acTOK 351 A ¥ OTKPBITBIN yUaCTOK
351B npeanouruTensHO GOPMHUPYIOT 10 MPUKPETUIEHHSI aHTEHHOTO 0J10Kka 10 K OKOHHOMY CTEKITy
40 3maHus ¢ y4eTOM OOJIErYeHUs! BBITIOJIHEHUsS] OTKPBHITOrO yuactka 351A M OTKPBHITOro y4acTka
351B.

[0123] Crnoii mokpeITusi 35 MOXKHO YOQIUTh OOIIEM3BECTHBIM CIIOCOOOM, TaKUM Kak
MOJIMPOBKA WJIU JIa3ep.

[0124] Kak onmcaHO Bbllle, OTKPBITHIM y4dacTok 351A u OTkpeITBIH yudacTok 351B
NPEATIOUYTUTENBHO (OPMHUPYIOT TaK, YTOOBI IJIOMIAAL OTKPHITOro ydactka 351A u OTKpbITOrO
yuactka 351B Oblna Oojblle WM paBHA 3HAYEHHIO, MOJIYyYEHHOMY U3 TPUBEIEHHOTO BBIIIE
BbIpaskeHus (1). DTO MO3BONSET MOAABUTH YXY/LICHHE XaPAKTEPUCTHKH NEepenaddl pagruoBOJIH
CTEKJISHHBIM JIMCTOM C aHT€HHOH 30.

Cnocob M3roToOBJEHUS CTEKJISTHHOTO JINCTA C AHTEHHOM

[0125] Manee Oynmer omucaH crnoco0 W3rOTOBJEHHs CTEKJITHHOTO JIMCTa C aHTEHHOM.
CHauana roToBaT aHTeHHbIH 0ok 10 M CTEKJIAHHBIA JUCT 31 C MPSAMOYTOJBHBIMH TJIABHBIMH
noBepxHOCTAMH. CTeKIssHHOMY JHUCTY 31 MOXHO mpuzaate GopMy NpsSMOYTOJIBHHKA HAa BHIE
CBEpXY, MPUMEH:sI O0IIEN3BECTHBIN CIOCO0 Pe3KH CTEKJISIHHON MCXOIHOM MaHeNH, MOJyYeHHOH
00IIEeN3BECTHBIM CIIOCOOOM M3TOTOBJICHUS.

[0126] 3aTrem aHTeHHbIH 010Kk 10 MPUKPEIUISIFOT K CTEKJITHHOMY JIMCTY 31 mocpencTBoM
KperneKHoro djeMeHTa 13 A takum oO6pa3om, 4ToObI MEKAY CTEKJISTHHBIM JIUCTOM 3 1 U MJIacTUHOMN
12 nnst yCTaHOBKY aHTEHHBI 00PA30BAJICS TIPOMEKYTOK S, B KOTOPOM MOKET T€4Yb BO3YX.

[0127] B pe3ynbTaTe MOXKHO MOJYYUTb TAKOH CTEKJISIHHBIN JIUCT ¢ aHTeHHOU 30, kakoi
nokas3aH Ha ¢ur. 7.

[0128] HomomHUTENbHO, HAa BTOPOH TIJIaBHOW MOBEepXHOCTU 312 crekistHHOro jucra 31
MOKeT OBbITh MpenyCMOTpeH cioil mokpeiTust 35 (mokasansbiii Ha ¢ur. 10). B atom ciydae
OTKpPBITBIN yuacTok 351A, nokasanHblid Ha ¢ur. 10, win meaeBHIHbINA OTKPBITHINA y4acToK 351B,
NOKa3aHHbIA Ha ¢ur. 11, mpeanodTUTENbHO (GOPMHUPYIOT B MECTE CJIOS TIOKPBITUS 35 HANPOTUB
TUTACTHHBI 12 11 yCTAaHOBKH aHTEHHBI aHTeHHOTO OJtoka 10.

IIpuMeprI BAPHAHTOB 0CYLIECTBJICHHUS

[0129] Janee OynyT OnmmMcaHbl MPUMEPBI, B KOTOPBIX M3TOTABIUBAIOT AHTEHHBIN OJIOK U
OLIEHUBAIOT CTEKJIIHHBINA JINCT C aHTEHHOU B cieayromux ycnosusax. IIpumeps: ¢ 1-1 mo 1-14
SIBJISIFOTCSI TIPUMEPaMH BapUAHTOB OCYINECTBJICHUs] M300peTeHus, a mpumepsl ¢ 1-15 mo 1-17

ABJIAKOTCA CPABHUTCIIBHBIMU IIPUMEPAMU.

IIpumep 1

IIpumep 1-1

[0130] Pasmep mnactunbl 12 1t yCTAHOBKH aHTEHHBI (CMOTpH (UT. 2) aHTEHHOTO OJIOKa
10 cocraBmisier 400 MM B mrpuHy (B HanpasiaeHUH 1o ocu X) Ha 400 MM B BBICOTY (B HAIIPaBIEHUH

10 OCH Z), a CpeaHsist TOJNIIHNHA KpenexxHoro sneMenTa 13A (cmotpu ¢ur. 2) cocrasiser 1,0 M,
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U npoMexxyTok S (cMmoTpu ¢ur. 2) oOpa3oBaH Tak, 4TOOBI BO3AYX MOT T€Yb B IMPOMEKYTKE S
€CTeCTBEHHBIM 00pa3oM. DTO JaeT CTEKJSIHHBIN JIMCT ¢ aHTeHHOW 30, moka3aHHbIA Ha dur. 7.
Bbrin npurotoBieHsl macTUHbl 12 15151 yCTAHOBKH aHTEHHBI (CMOTpH (ur. 2), mepBbIe IIaBHbIE
NOBEPXHOCTHU 121 KOTOPBIX MMEIOT CpeaHni KO3((PUITUEHT NOTJIOMEHHST COTHEUHOTO U3JTyYeHHUS
20%, 40%, 60% u 90%. KonugecTBO COHEYHOTO CBETa, MAaJalOINero Ha CTEKJISTHHBIA JIUCT C
antenHo# 30, paBHO 825 BT/M?, u Temmieparypa CHapy»Ku 3JaHUs, TI€ YCTAHOBJIEH CTEKJISTHHBIN
auct ¢ a"reH”ou 30, cocraBmsier mpumepHo S°C, Temmeparypa B MOMEIIEHUU COCTABIISET
npumepro 20°C, koapduumeHT Teronepenaun OT BHELIHEW CTOPOHBI 31aHus cocTasisier 15,1
B1/M?’K, k03¢ HLHeHT Teronepeiadn OT BHyTPeHHeH CTOpOHBI 3naHust coctasisieT 8,0 Bt/m?K,
a TeMIrepaTrypa OKOHHOM pambl 33 CTEKJISHHOIO JIMCTa C aHTeHHOU 30 COCTaBJsAE€T MPUMEPHO
10,2°C. [ns xaxnaol IUIaCTHHBI C Pa3MEIIEHHONW aHTEHHOW H3MEPSIIOT TeMIEpaTypy BTOPOH
rJIaBHOM moBepxHOCTH 312, koTOpas obpareHa K ruiactTuHe 12 st yCTaHOBKH aHTEHHBI, 00BbeM
IIPOTEKAOLIErO B IPOMEXYTKE S BO3AYLIHOIO NMOTOKA HA €UHMILY IUIOINAAU TUIACTUHBI 12 1
YCTaHOBKH aHTE€HHBI U HAIIPSDKEHUE, BOSHUKAIOLIEE HA KPAr CTEKJISTHHOrO jucta 31.

[0131] HanpsixeHue, BO3HUKAOIIEE Ha KPAK CTEKJISTHHOTO JiUCTa 31, pacCUMTHIBAIOT HA
OCHOBE TEXHMYECKHX IaHHBIX 00Iero karanora apxurektypHoro crekia pupmeli AGC ("AGC
Architectural Glass General Catalog Technical Data"). Takum oO6pa3om, Ha KaKI0M TMJIACTUHE st
YCTaHOBKM aHTE€HHbI M3MEPSIOT TEMIIEPATYPY ty B LEHTPE CTEKJIIHHOIO JKCTA 31, KaK MOKa3aHo
Ha ¢ur. 14, m Temmeparypy t; OKOHHOH pambl 33. 3aTeM pacCUUTHIBAIOT pPAa3IHUYHbIE
ko3 uumentsr (ko3 uLMEeHT OCHOBHOTO HampsokeHust Ko, Kod(p@uIueHT 3areHeHus ki,
ko3 duument teHu ot mwropel K, koadgduumeHT miomanu k; U KpaeBod TemIepaTypHbIH
ko3 Puumenr f).

[0132] OTu pazHbie KO3PPHUIUEHTHI ONPEAEIEHBI CIETYOIINM 00pa3oM.

Koaddument ocHoBHOTO Hanpspkenus ko=0,47 MITa/°C.

Korma connHeuHblli CBET HE CBETUT Ha IMOBEPXHOCTb CTEKJIa PaBHOMEPHO, a YacTb
MOBEPXHOCTH CTEKJIa HAXOAUTCS B TE€HHU, paclipelesieHHe TeMIepaTypbl BHYTPH JIMCTa CTEKJa
U3MEHSIeTCS U YBEJINYMBAETCS TEPMUYECKOE HANpshKEHHE IO CPABHEHUID C TEPMUYECKHUM
HANpsDKeHUEM, BO3HUKAKOMINM B OTCyTcTBHE TeHH. Kosdduument zareHenms k; ykasbiBaer
OTHOLICHHWE TIOBBIIIEHHUS TEPMUYECKOTO HANpPsDKEHUS K TEPMHUYECKOMY HamNpsDKEHUIO,
BO3HUKAIOIEMY B OTCYTCTBHE TEHHU.

XOTs1 KOJIMUECTBO COJIHEYHOI'O CBETA OJIMHAKOBOE, HO MOCKOJBKY LITOPBI WM JKaJIFO3H C
BHYTPEHHENl CTOPOHBI OT CTeKJa YCHUJIMBAIOT OTPa)K€HHE COJHEYHOrO CBEeTa U BTOPHUYHOIO
TEMJIOBOTO H3JIyu€HHUs, TemIepaTypa B LEHTpe CTeKJa TIOBBIIIAETCS [0 CPAaBHEHHUIO C
TeMIlepaTypol, HW3MEpPEHHOW B OTCYTCTBHE IITOP U JKaJIO3U, U pasHHULA B TeMIeparype
YBEJIMYNBAETCS. DTO COOTHOLICHHUE YKa3bIBAETCS KO3(PPUIIMEHTOM TEHH OT IUTOPHI Kj.

IIpy omMHAKOBOW pa3HUIE TEMIIEpaTyp 4eM OOJblle IUIOIAAb CTEKJIa, TeM OoJblie
abCONOTHOE 3HAYEHHE TEIUIOBOIO PACIIHUPEHHUS, U TEPMUYECKOE HAINpPsDKEHHE MOBBIMAETCS 10
CPaBHEHMIO C TEPMHUYECKUM HAIPsDKEHHWEM CTeKJa Majiol IUIOMaaU. DTO YUMUTHIBAETCS 4epes3
ko3 duirenT momanu ks, KOTOPHIi onpeneseH kak oTHomenHne Ha 1,0 M? mIomany Crexa.

KpaeBoii Ttemmepatrypublii  koddduumeHt f ompenmensiercss  HIKENPUBEACHHBIM
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BbIpakeHHeM (1).

f:(tg'te)/ (tg'ts) (1)

[0133] Pasnuunble KO3(pUIHEHTH BBIOMPAIOTCS W3 3HAUEHHH, OIpPENENIEHHBIX B
OCHOBHOM Ha OCHOBE HKCIIEPUMEHTAJIBHBIX PE3yJbTATOB C YUETOM YCJIOBHI CTEKJITHHOIO JINCTA
31 ot BpemMeHH. 3aTeM, UCTIOJIb3Y sl TEMIIEPATYPY t, B LIEHTPE CTEKJISIHHOrO JIucTa 3 1, Temmeparypy
t; OKOHHOH pambl 33 ¥ pazauyHble KO3(UINEHTDI, HA OCHOBE HIDKENPUBEIEHHOTO BBIPASKEHHSI
(11) paccUMTHIBAIOT HATIPSKEHUE G, CO3/1aBAEMOE Ha KParo CTEKIITHHOTO Jiucta 31.

o=koxkyxkyxksxfx(t,-t5) (11)

IIpumep 1-2 u npumep 1-3

[0134] CrexstHHBIN JUCT ¢ aHTeHHOU 30, MOKa3aHHBIN Ha (UT. 7, U3rOTaBINBAIOT B TEX
JK€ YCJIOBUSIX, YTO U B npuMepe 1-1, 3a UCKIIFOUEHHEM TOrO, YTO CPEAHss TOJINHA KPEMEeKHOrO
snemenTa 13A usmenena B npumepe 1-1 Ha 2,0 MM mu 3,0 mm. Ilpu cpennem koadpdurmente
MOTJIOIEHUS] COJTHEYHOTO U3JIy4YE€HHUsl IJIACTUHON ¢ pa3merneHHon aHnTeHHol 20%, 40%, 60% u
90%, u3mepstoT Temneparypy T, BTOpOM IjaBHOM MOBEPXHOCTU 312 CTEKNSHHOro jmucra 31,
o0parneHHOH K miactuHe 12 A yCTAaHOBKU aHTEHHBI, 00BEM MPOTEKAIOLIETrO B MPOMEKYTKE S
BO3/y LUHOT'O IOTOKA HA €UHULYY IUIOLAAH IIAaCTUHBI 12 A1 yCTAaHOBKY aHTEHHBI U HANIPSDKEHHUE,
BO3HHUKIIEE HAa KPAKO CTEKJITHHOrO Jucta 31.

IIpumep 1-4

[0135] CrexnstHHBIA JTUCT ¢ aHTeHHOM 30, MOKa3aHHBINA Ha (UT. 7, U3TOTABIUBAIOT B TEX
JK€ YCJOBMSIX, UTO U B mpumepe 1-1, 3a UCKIIOUEHHEM TOrO, 4YTO pa3Mmep IUIACTUHBbI 12 nis
YCTaHOBKH aHTeHHBI cOCTaBIsUT 400 MM B IMpUHY (B HarnpasyieHuH o ocu X) Ha 800 MM B BBICOTY
(B HaMPaBJICHUH 1O OCU Z), a CPEAHsIs TOJILIUHA KPETIEXKHOTOo djieMeHTa 13 A M3MeHeHa B mpumepe
1-1 Ha 6,0 mm. Ilpu cpenrem ko3 PUIHEHTE TOTJIOMEHHUST COJIHEYHOTO M3JIyUeHHs! TUIACTHHOM C
pasmewmenHoil antennon 20%, 40%, 60% u 90%, usmepsror Temnepatypy T, BTOpO#i riaBHOM
noBepxHocTH 312 cTexnssHHOTO JHcTa 31, oOpameHHo K actiae 12 171s1 yCTAaHOBKH aHTEHHBI,
00BEM NPOTEKAIOLIETO B IPOMEKYTKE S BO3AYILIHOTO MOTOKA HA €UHHIY TJIOMIATH TUIACTHHBI 12
17151 yCTAHOBKY AHTEHHBI U HAINPS)KEHUE, BO3HUKIIIEE HA KPAKO CTEKJITHHOrO aucTa 31.

IIpumep 1-5

[0136] CreksiHHBIN JTUCT ¢ aHTeHHOU 30, MOKa3aHHBIN Ha (UT. 7, U3rOTaBJIMBAIOT B TEX
JK€ YCJIOBMSIX, YTO U B mnpuMmepe 1-1, 3a UCKIIOUEHHEM TOro, 4YTO pa3Mep IUIAaCTUHBI 12 s
YCTaHOBKH aHTEHHBI cocTaBisul 100 MM B mpuHy (B HanpasyieHUH 1o ocu X) Ha 100 MM B BBICOTY
(B HamPaBJIEHUH 110 OCU Z), a CPEAHSIS TOJNIINHA KPETIeXKHOTO 3JIeMeHTa 13 A n3MeHeHa B ipumepe
1-1 Ha 0,5 mm. Ilpu cpenrem ko3 PHUIHIEHTE TOTJIOMEHHUST COJIHEYHOTO M3JIyUeHHs! TUIACTHHOM C
pasmemennoi anrennon 20%, 40%, 60% u 90%, usmepsroT Temnepatypy T, BTOpO# riaBHOM
noBepxHocTH 312 cTexnsiHHOTO JHcTa 31, obpameHHo k racTiae 12 17151 yCTAaHOBKH aHTEHHB,
00BEM NPOTEKAOLIETO B MPOMEKYTKE S BO3AYILIHOTO MOTOKA HA €AUHHIY IJIOMIATH TUIACTHHBI 12
17151 yCTAHOBKY AHTEHHBI U HANPSKEHUE, BO3HUKIIEE HA KPAK) CTEKJITHHOrO aucTa 31.

IIpumep 1-6

[0137] CrexsiHHBIN JTUCT ¢ aHTeHHOU 30, MOKa3aHHBIN Ha (UT. 7, U3rOTABJIMBAIOT B TEX

J)K€ YCJIOBMSIX, YTO W B mpuMmepe 1-1, 3a UCKIHOUEHHEM TOro, 4TO pasMep IUIACTUHBI 12 s
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yCTaHOBKH aHTEeHHBI cocTasiisul 100 MM B mpuHy (B HanpasieHUH 1o ocu X) Ha 100 MM B BBICOTY
(B nHampaeneHnn 1o ocu Z), B oriamuue ot npumepa 1-1. Ilpu cpennem kosdduimenrte
MOTJIOIEHHS] COJTHEYHOTO M3JIy4YEHHUsl IUIACTUHON ¢ pasMmerneHHon aHTeHHoin 20%, 40%, 60% u
90%, m3mepstoT Temmneparypy T, BTOpOM IIaBHOM MOBEPXHOCTU 312 CTEKNISIHHOro jmucra 31,
oOpaleHHO! K TutacTiHe 12 111 yCTAaHOBKHM aHTEHHBI, 00bEM MPOTEKAOLIETO B MPOMEKYTKE S
BO3Jy LTHOI'O OTOKA HA €IMHHULLY [JIOIAU IUIACTUHBI 12 171 yCTAHOBKY aHTEHHBI U HAIPSKEHUE,
BO3HMKLIEE HA KPAKO CTEKJITHHOrO jmucra 31.

IIpumep 1-7 u npumep 1-8

[0138] CrekstHHBIN JUCT ¢ aHTeHHOU 30, MOKa3aHHBIN Ha (UT. 7, U3rOTaBINBAIOT B TEX
JK€ YCJIOBMSIX, YTO W B npumepe 1-1, 3a UCKIHOUEHHEM TOro, 4To pasMep IUIaCTUHBbI 12 s
YCTaHOBKH aHTEeHHBI cocTaBiisul 100 MM B npuHy (B HanpasieHuH 1o ocu X) Ha 100 MM B BBICOTY
(B HampaBJIEHUH 110 OCU Z), a CPEAHsAs TOJNLINHA KPETIeXKHOTO0 3j1eMeHTa 13 A n3MeHeHa B pumepe
1-1 Ha 2,0 mm mnu 3,0 mm. Ilpu cpennem ko3¢ PUIHEHTE MOTJIOMEHUS COJHEYHOTO U3JyYeHUs
TJIACTUHOM ¢ pa3MeleHHol anTenHol 20%, 40%, 60% u 90%, usmepsror Temneparypy T, Bropoii
IJIABHOM MOBEPXHOCTH 312 cTekJITHHOrO sucta 31, oOpaieHHoH K macTuHe 12 aist yCTaHOBKH
aHTEHHbI, 00BEM MPOTEKAIOINEro B MPOMEXYTKE S BO3AYIIHOIO MOTOKA HA €AMHUILY IUIOLIAIH
IJIACTUHBI 12 A1 yCTAHOBKU aHTEHHBI U HANPSDKEHUE, BOSHUKIIEE HA KPAr0 CTEKJITHHOTO JINCTA
31.

IIpumepst ¢ 1-9 o 1-11

[0139] CrexsiHHBIH JTUCT ¢ aHTeHHOM 30, MOKa3aHHBINA Ha (Ur. 7, U3TOTABIMUBAIOT B TEX
)K€ YCJIOBUSX, UTO U B puMepe 1-1, 32 HCKITIOUeHHEM TOTO, YTO B IIPOMEXKYTOK S IPUHY IUTETIBHO
HATHETAIOT BO3JYX BEHTHJISITOPOM, M O00BEM BO3AYIIHOTO MOTOKA M3MEHEH MO CPABHEHUIO C
npumepom 1-1. IIpu cpenHem ko3 PUIIHEHTE MOTJIOUICHUsT COTHEYHOTO U3JTyYEHUS TUNIACTHHOU C
pasmewmenHoil antennon 20%, 40%, 60% u 90%, usmepsror Temnepatypy T, BTOpO#i riaBHOM
noBepxHocTH 312 cTexnssHHOTO JHcTa 31, oOpameHHo K actiae 12 171s1 yCTAaHOBKH aHTEHHBI,
00BEM NPOTEKAIOLIETO B IPOMEKYTKE S BO3AYILIHOTO MOTOKA HA €UHHIY TJIOMIATH TUIACTHHBI 12
ISl yCTAaHOBKH aHTEHHBI U HaNPsDKEHUE, BOSHUKIIEE HA KParo CTEKJISTHHOrO jucTta 31.

ITpumepei ¢ 1-12 o 1-14

[0140] CrexsiHHBIN JTUCT ¢ aHTeHHOU 30, MOKa3aHHBIN Ha (UT. 7, U3rOTABJIMBAIOT B TEX
JK€ YCJIOBUSIX, YTO U B npuMepe 1-1, 3a HCKIIIOUEHHEM TOrO, YTO CPEAHss TOJLINHA KPENEKHOIO
snementa 13A u3smenena B mpumepe 1-1 Ha 5,0 mm, 15,0 mm wnm 25,0 mm. Ilpu cpennem
KO3 ULIMEHTE TOTJIOLISHHSI COTHEYHOT'O U3JTyYeHUS IJTACTHHOMW ¢ pa3MeleHHOW aHTeHHOH 20%,
40%, 60% u 90%, uzmepsoT Temnepatypy T, BTOpOii rinaBHOM MOBEPXHOCTU 312 CTEKIIHHOIO
mucta 31, oOpameHHON K rmiacTuHe 12 aisl yCTAHOBKM AaHTEHHBIL, 00BEM INPOTEKAIOLIEro B
MIPOMEXKYTKE S BO3yIIHOIO MOTOKA HAa €UHUILY IUIOIA M MJIaCTUHBI 12 71 yCTaHOBKH aHTEHHbI
Y HaIpsDKEHUE, BO3HUKIIEE HAa KPAr0 CTEKJITHHOrO jucta 31.

IIpumep 1-15

[0141] Ilpumep 1-12 sBasercs nmpumMepoM, B KOTOPOM IUIacTUHA 12 fAis yCTaHOBKHU
AHTEHHBI MIPEAYCMOTPEHA MPSIMO Ha CTEKJISTHHOM JHucTe 31. CTeKJIsIHHBINA JIUCT ¢ aHTeHHOU 30

HU3TOTAaBJIMBAIOT B TCX K€ YCJIOBUAX, YTO U B MPUMEDPE 1—1, 3a UCKIIFOYCHUEM TOI'0, YTO CPECAHAA
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TOJIIMHA KpemnexkHoro sjemeHTa 13A u3smeneHa B npumepe 1-1 Ha 0,0 mm. Ilpu cpennem
K03(ppHLIMeHTE MOTTIOLUIEHNST COTHEYHOTO U3JTyYE€HHs TUTACTHHOH € pa3MeLIeHHOH aHTeHHoH 20%,
40%, 60% u 90%, usmepsror Temnepatypy T, BTOPOI rinaBHOM MOBEPXHOCTHU 312 CTEKIIHHOIO
mucta 31, oOpamieHHON K rmactuHe 12 aist yCTAHOBKM AaHTEHHBI, 0OBEM IMPOTEKAIOLIEro B
MIPOMEXKYTKE S BO3YIIHOIO NOTOKA HA €UHUILY IUIOIIAAH MJIACTUHBI 12 1171 yCTaHOBKHU aHTEHHbI
Y HaIIPsDKEHUE, BO3HUKILEE HAa KPar0 CTEKJITHHOrO jucTa 31.

IIpumep 1-16

[0142] IIpumep 1-16 sBnsieTcs mpuUMeEpPOM, B KOTOPOM IMPOMEXKYTOK S, 00pa30BaHHBIN
MEXKIy CTEKJISIHHbIM JucToM 31, muactuHOM 12 p1y1s1 yCTAaHOBKM AHTEHHBI U CTEKJIOM,
repMeTusnpoBaH. CTEKJIAHHBIN JIUCT C aHTEHHOH 30 U3roTaBIMBAIOT B TEX K€ YCIOBUSIX, UTO U B
npumepe 1-1, 3a UCKIIFOUEHHEM TOrO, YTO MPOMEKYTOK S repMEeTU3HPOBAH TaK, YTO BO3AYX HE
MOT' Te€ub uepe3 MPOMEeXyTOoK S, B omimmuue or mpumepa 1-1. Ilpu cpemnem kosddunuente
MOTJIOIEHUS] COJTHEYHOTO U3JIy4YE€HHUsl IJIACTUHON ¢ pa3merneHHon aHnTeHHol 20%, 40%, 60% u
90%, usmepstoT Temneparypy T, BTOpOM IiaBHOM MOBEPXHOCTU 312 CTEKNSHHOro jucra 31,
o0parneHHOH K miactuHe 12 A yCTAaHOBKU aHTEHHBI, 00BEM MPOTEKAIOLIETrO B MPOMEKYTKE S
BO3/y LUHOT'O IOTOKA HA €UHULYY IUIOLAAH IIAaCTUHBI 12 A1 yCTAaHOBKY aHTEHHBI U HANIPSDKEHHUE,
BO3HHUKIIEE HAa KPAKO CTEKJITHHOrO Jucta 31.

IIpumep 1-17

[0143] TIpumep 1-17 sBnsieTcst mpUMepoM, B KOTOPOM IPOMEKYTOK S, 00pa3oBaHHBIN
MEXKJy CTEKJSIHHbIM JucToM 31, mnactuHOW 12 p1yisi yCTAHOBKM AaHTEHHBI U CTEKJIOM,
repMeTu3rnpoBaH. CTEKJISIHHBIN JIUCT C aHTEHHOH 30 M3roTaBIMBAIOT B TEX XK€ YCIOBUSIX, UTO U B
npuMmepe 1-1, 3a HCK/IIOUEHHEM TOrO, YTO CpeINHss TOJINMHA KPEMeKHOro sjemeHra 13A
coctapisieT 6,0 MM, a MPOMEXYTOK S TepMETH3HUPOBAH TaK, YTO BO3AyX HE MOT Teub uepes3
npoMexyToKk S, B omimume ot mpumepa 1-1. Ilpu cpenHem koadduimeHTe noriomeHus
COJIHEUHOTO M3JIyY€HHUs TUTACTHHOM C pa3MeineHHon antenHou 20%, 40%, 60% u 90%, usmepsiroT
temnepatypy T, BTopoii riasHoli nmosepxHocTu 312 creknsHHOro sucrta 31, obpameHHOH k
wiacTiHe 12 1JIs1 yCTAaHOBKM aHTEHHBI, O0BEM IMPOTEKAIOINEro B MPOMEXYTKE S BO3AYLIHOTO
MOTOKA HAa €IUHMUILY IUIOLAAH TUNIACTUHBI 12 AJ1s1 yCTAHOBKY AHTEHHBI U HANIPSDKEHUE, BO3HUKILEE
Ha Kparo CTEKJISTHHOTO Jinucta 31.

[0144] B Ttabmuue 1 i Kakaoro mpuMepa NPHUBOISATCS pa3Mep IUIACTHHBI 12 aus
YCTAaHOBKHU aHTEHHBI, CPelHss TOJIIMHA KPENeXHOro ajneMeHTa 13A, Hajnuuue BEeHTWISALMU B
MPOMEXKYTKE S, TEeMIEpaTypa BTOPOI rIaBHOM MoBepxXHOCTH 312 cTeksiHHOrO ucTta 31, koTopas
oOpamieHa K TulacTHHE 12 1JIs1 YCTAaHOBKH aHTEHHBI, 00BEM IMPOTEKAOIIEro B MPOMEKYTKE S
BO3]ly LTHOI'O MOTOKA HA €IMHHULLY [JIOIAY IUIACTUHBI 12 171 yCTAHOBKY aHTEHHBI U HAIIPSKEHNUE,
BO3HHKINEE HA KPAK CTEKISTHHOro Jucta 31. 3amTpuxoBaHHble MecTa B Ta0nuie | yKa3blBaroT,
YTO MOXKET IPOU30HTH TEepMHUUYECKOEe pa3pylleHHe CTeKJIsIHHOro jucta 31. 3a HampspkeHue,
KOTOPOE€ MOKET BbI3BaTb TEPMHUUECKOE pa3pylI€HHE CTEKJISTHHOrO JUCTa 31, NpUHATO 3HaYeHue
17,7 Mlla, sBnsironieecss HaNPsDKEHUEM, KOTOPOE€ CTEKJISIHHBIN JINCT 31 MOKET BBIIEPKUBATH

KOPOTKO€ BpeMsl.
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Temneparypa Ha
[JIABHOW MOBEPXHOCTH

O0OBeM mpoTeKaroIero B

Hanpsixenue,

Pasmep Kpenexnpii MJIACTUHBI JIS BO3HMKIIIEE HA KPasix
ITpomesxyTok MIPOMENKYTKE S BO3IyXa
IJIACTUHBI OJIs1 SJIECMCHT YCTaHOBKI/I AHTCHHEI CO (M3/LI) CTCKJIAIHHOTO JIUCTA
yCTaHOBKH CTOPOHBI CTEKJISTHHOTO (MITa)
aHTEHHBI (B qucta (°C)
Hpuvep HATpaBJICHUH 110 Cpennmii koappuuuent | Cpenuuit koapdunuenr | Cpexnuii kodpHuureHT
oCcHu X X B IO JIOLICHUA TIOIJIOLIICHUA TIOTJIOLIIECHUA
HaHpaBHeHI/II/I 1o T(‘:;)peﬂiflz BeHTI/IHI/IpyeMbIﬁ COJIHCYHOT'O I/I3J'Iy"IeHI/I$I COJIHCYHOT' O I/ISJ'IyLIeHI/Iﬂ COJIHCYHOI'O I/ISJ'IyLIeHI/IH
ocu Z) (Mm) ?HI ) /repMeTU3NpPOBAHHBIHI IJIACTUHOM 115 IJIACTUHOM 115 IUIACTUHON AJIs
MM YCTaHOBKI/I AHTCHHEI YCTaHOBKI/I AHTCHHEI YCTaHOBKI/I AHTCHHBI
20% | 40% | 60% | 80% | 20% | 40% | 60% | 80% | 20% | 40% | 60% | 80%
Hpumep 400400 1,0 BEHTHIMPYEMBIM 1 »5 9 1 264 (299|352 | 03 | 0.4 | 05 | 0,6 | 11,1 | 142|172
1-1 (eCTeCTBEHHO)
Hpumep 400400 2,0 BEHTHIMPYEMBI 1 55 71 960 (2921339 ] 0,6 | 0.8 | 09 | 1,1 | 109|138 | 16,6
1-2 (€CTeCTBEHHO)
Hpumep 400%400 3.0 BEHTUIMPYOMBIH | ) 6 1 256 | 28,6 | 329 | 08 | 1.1 | 13 | 1.6 | 108 | 13.,5] 18,0
1-3 (eCTeCTBEHHO)
Hpunep 400%800 6,0 BOHTUIMPYOMBIM | ) 51 953 1281|322 | 23 | 3.1 | 36 | 43 | 107]132] 156
1-4 (eCTeCTBEHHO)
Hpuvep 100x100 0,5 BEHTHIMPYOMBIM | ) 9 | 263 129.8 | 349 | 0,0 | 0,0 | 00 | 0,0 | 11,0 14,1171 %
1-5 (€CTECTBEHHO)
Hpumep 100x100 1,0 BEHTHIMPYEMBII | »y 712591291 33,7 ] 00 | 00 | 01 | 0,1 | 109|137 164 %
1-6 (€CTECTBEHHO)
Hpumep 100%100 2.0 BOHTHIMPYEMBIM 1 »s 4 1253 [28.0 [ 321 ] 0.1 | 0.1 | 01 | 01 | 107 ]13.1]156
1-7 (€CTECTBEHHO)
Hpumep 100%100 3.0 BOHTHIMPYEMBIN 1 »p 5 1 248 [27.4 | 31,1 ] 01 | 0.1 | 02 | 02 | 105|128 | 150
1-8 (€CTECTBEHHO)
Tpumep 400400 1,0 BOHTUIMPYEMBIM =1 »s 4 1255 (285331 | 20 | 20 | 20 | 2,0 | 107 ] 133 | 16,0
1-9 (TIpUHY TUTETHHO)
Hpunmep 400400 1.0 BOHTHIMPYEMBIM — 1 »5 1 245 (26,9 | 305 | 5.0 | 5.0 | 50 | 50 | 103 | 124 | 146
1-10 (TIpUHY TUTETHHO)
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Ipumep 400%400 1,0 BCHTHIMPYCMBIM =1 51 51235 [ 25.4 | 28,1 | 10,0 | 10,0 | 10,0 | 10,0 | 9,9 | 11,6 | 132 | 15,6
1-11 (TIpUHY TUTETHHO)

Ilpumep 400%400 5.0 BOHTIIMPYEMBIH 1 55 61 24,6 | 26,6 | 28,5 | 1,4 | 1,8 | 2,0 | 2,2 | 109 | 12,7 | 144 | 16,1
1-12 (€CTECTBEHHO)

IIpumep 400%400 15,0 BOHTHIMPYCMBI 1 55 61 235 [ 25,0 | 26,4 | 3.5 | 43 | 49 | 54 | 103 | 11,7 13,0 | 142
1-13 (eCTeCTBEHHO)

TTpumep 400%400 25,0 BEHTHIMPYEMBI 1 517 123,0 | 243 [ 256 | 53 | 65 | 7,3 | 8,0 [ 10,1 | 11,2 ] 124|135
1-14 (eCTeCTBEHHO)

Hlil_dllvgep 400%400 0,0 repMeTH3MpOBaHHbIA | 26,6 | 33,0 [ 39,2 | 48,2 | 0,0 | 0,0 | 0,0 | 0,0 | 143 / %
Hli‘fl“gep 400%400 1,0 repMeTH3HpOBaHHbIit | 24,6 | 29,7 | 34,6 | 41,8 | 0,0 | 0,0 | 0,0 | 0,0 | 12,5 | 17,0 %
Hlfll‘;ep 400%400 6,0 repmermsupoBannbii | 23,1 | 26,9 [ 30,5 | 358 | 0,0 | 0,0 | 0,0 | 0,0 | 11,3 | 14,6
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[0146] Kak verko BuaHO W3 Tabmmubl 1, B mpumepax ¢ 1-12 mo 1-14, xorma cpenHmii
KO3(p(pHLIMEHT MOTJIOMEHUsT COJHEYHOTO H3JIyUeHHs! IUIACTUHBI 12 1JIs1 YCTAHOBKM AHTEHHBI
coctaBisieT oT 40% no 90%, HampspkeHHe, BO3HHUKAOIIEE HAa KPar CTEKISIHHOTO Jucta 31,
BEJINKO, U BEPOATHOCTb TEPMUYECKOrO pa3pyLIeHHUs] CTEKJIAHHOro jmcra 31 Bbicokas. Takum
00pa3oM, Takol CTEKJISTHHBIN JINCT C aHTEHHOM, Kak B pumMepax ¢ 1-12 mo 1-14, tpebyet mep no
MPENOTBPALIEHUIO TEPMUYECKOIO Pa3pyLUIECHHUS.

[0147] B otnuumne ot npumepos ¢ 1-15 o 1-17, B npumepax ¢ 1-1 mo 1-14 remneparypa
CTEKJIATHHOrO JucTa 31 CHMXKEHAa IOJHOCTBIO, U HANpPsDKEHWE, BO3HUKAIOLIEE HAa Kparo
crexsisiHHOroO Jucta 31, Hu3koe. CUUTAETCs, YTO MOCKOJIBKY MPOMEXKYTOK S 00pa3oBaH MEXIY
CTEKJIAHHBIM JIUCTOM 31 ¥ macTuHOM 12 1 yCTAaHOBKU AHTEHHBI TaK, YTO B MPOMEKYTKE S
MOXET T€4b BO3[lyX, KOTOPBI MOXKET CHU3UTh TEMIIEPATYPY CTEKJITHHOrO iucta 31. B yactHOCTH,
Koraa cpeaHuii Ko3(QUIIMEHT MOTJIOLIEHNs COTHEYHOT0 N3y YeHUs TUIACTUHBI 12 11 yCTaHOBKU
aHTeHHbI MeHblie 90%, HanpskeHHe, BO3HUKAIOLIEe Ha KPar CTEKJISTHHOTO Jiucta 31, siBisercs
MEHBLINM, YeM HaMpsKEeHUE, KOTOPOe CTEKJITHHBINA JTUCT 31 MOKET BbIIEP>KaTh KOPOTKOE BpeMsi
(17,7 MIla), u BepOSTHOCTb BBI3BATH TEPMHUYECKOE pa3pyIIEHHE CTEKJISHHOro Jjucra 31
CHUKAETCSI.

[0148] B mpumepax ¢ 1-9 mo 1-11 temneparypa crexyisiHHOro jucra 31 cHuxaercs, u
HarnpsikeHne, BO3HUKAIOIee Ha KPato CTEKJISTHHOTO JIUCTA 31, sIBIISI€TCS] MEHBIIUM. JTO CBSA3aHO C
TEeM, 4YTO TeMIeparypa CTeKJIssHHOro Jmcra 31 Moker ObITh CHIDKEHa Osaromapst

MIPUHY AUTEJIBHOMY TEUEHHUIO BO3JlyXa B POMEXKYTKE S.

IIpumep 2

IIpumep 2-1

[0149] MHsroraBnmuBarOT  aHTeHHbIH Omok 10, KOTOpBIH  MpeaycMaTpHUBaeT
OVBJIEKTpUYecKuid cioi 15 Ha oOpameHHON K crekjasHHOMY Jiucty 31 mepBOd rJIaBHOM
noBepxHocTH 121 mpactusbl 12 nns ycTaHOBKM aHTeHHbI. CTEKJISIHHBIN JIMCT C aHTEHHOMN
W3rOTaBJIMBAIOT, MPUKPEIUISisi aHTEHHbIN OJIoK 10 K CTeKJTy MOCPEACTBOM KPETEsKHOTO 3JIeMEHTa
13A, u mpu 3TOM TEpBBINA CIIOH TMpeacTaBisieT COOOW CTEKJISIHHBbIA JHuCT 31, BTOpOH Cioil —
MPOMEXKYTOK S, a TpeTHuil cjioil — nussiekrpudeckuil ¢ioi 15. CtexsiHHbIN TUCT 31 BBIMOJHEH €
UCTIOJNIb30BAHUEM HW3BECTKOBO-HATPHEBOTO CTEKJA, a IUAJIEKTPHUYECKHH CJIOH 00pa3oBaH C
UCTIONIB30BAHUEM MOJNUKAapOOHATHOW cMonbl. TommmHa creknsHHOro sucra 31 cocraBnser
npuMepHo 8,0 MM, TOJIIMHA IPOMEXYTKa S — mpuMepHO 0,5 MM, a TONLIMHA AUBJIEKTPUIECKOTO
cnost — npumepro 10 mm. ITorepu mpu nepenade (TL) 3/meKTpOMArHUTHBIX BOJIH HU3MEPSIOT,
nepenasasl 3JIGKTPOMArHUTHBIE BOJIHBL, MAJAOLINE HAa W3TOTOBJICHHBIM CTEKJSIHHBIN JUCT 31 ¢
HAIPaBJICHHUs], MPOTHUBOIOJIOKHOTO aHTeHHOMY Oioky 10 crekmsiHHOrO nmcta 31. B kadectse
3JIEKTPOMArHUTHBIX BOJH U3MepsitoT TE BONHBI (TIOnepedHble 3JeKTpUYecKkue BOJHBI) U TM
BOJIHBI (TIOTIEPEYHbIE MATHUTHBIE BOJHBI). Ha ¢ur. 15 mokaszaH pe3yasTaT H3MepeHHst OTePb PU
nepenaye TE BonH, a pur. 16 nmoka3piBaeT pe3yabTaT H3MEPEHHs NOTeph Npu nepenade TM BOH.
Ha ¢ur. 15 u ¢ur. 16 xpusas "crexnsHHbIN JUCT (60°)" MOKA3BIBAET MOTEPH MPH MEpPenade st
crekasiHHOro Jsucta 31. OtTHocuTenbHast AWSJEKTPUUYECKas MPOHHUIIAEMOCTb H3BECTKOBO-

HATPUEBOro cTekyna cocraBimsier 7-j0,1, OTHOCHTENbHAs OUAJEKTPUYECKAs MPOHHIIAEMOCTh
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BO31yXa paBHa 1,0, 1 OTHOCHUTENBHAS AUSIEKTPUUECKAs] MPOHULAEMOCTD TU3JIEKTPUIECKOTO CIIOs
cocrapysieT 2,8-j0,017.

IIpumep 2-2

[0150] B mpumepe 2-1 u3rotoBuiam aHTeHHBIH Onok 10, KOTOpBIH NpenycMaTpUBaeT
IVBIeKTpudeckuil cinoii 15 Ha oOpameHHON K crekiasHHOMY nucty 31 mepBoi riaBHOU
noBepxHocTH 121 mnactunbl 12 fans yCTAaHOBKM AHTEHHBL XapakTEPUCTHKY Mepenaydu
3JIEKTPOMArHUTHBIX BOJIH AJIs1 CTEKJITHHOIO JIUCTA C aHTEHHON U3MEPSIIOT B TEX JKE YCIOBUSX, YTO
U B mpuMepe 2-1, 3a MCKIIIOUYEHHEM TOrO, YTO aHTeHHbIH 0ok 10 ObUT MpPUKpEIUIeH MpsIMO K
crexyssHHOMY JmcTy 31 0e3 kpenekHoro snementa 13A. @ur. 17 mokasbiBaeT pes3ysbTaT
u3MepeHus norepsb npu nepenade TE BomH, a ¢ur. 18 nokassiBaeT pe3yabTaT H3MEPEHUs IOTEPh
npu nepenaye TM BosH.

[0151] B Tabnune 2 yka3aHbl THIIBI U TOJILIUHBI IEPBOTO — TPETHETO CJIOEB B IpumMepe 2-1
u pumepe 2-2.

[0152] Tabmuua 2

Ilepsbrii cnoi BTropoii cnoi Tperuii cnon
ITpumep TUI TOJILIIMHA THUI TOJLIMHA THUI TOJLIYHA
(Mm) (Mm) (Mm)
IIpumep 2-1 | crexnsiHHas IUBJIEKTPUYE
8,0 IIPOMEXKY TOK 0,5 1,0
OCHOBA CKUH CJION
IIpumep 2-2 | crexnsiHHas OUBJIEKTPUYE
8,0 1,0 - -
OCHOBa CKHUH CJIOH

[0153] Kak uetko moka3aHo Ha ¢ur. 15-18, mpumep 2-1 neMOHCTPUpPYET MEHBIIUH
AWaIa3oH MOTeph NPU Mepenade, yeM NnpuMep 2-2, U XapaKTepUCTHUKA NOTepb MpHU Iepenaqe
ynydmaercsi. Takum 00pa3oM, XapaKTePUCTUKY Nepelavyd 3JIEKTPOMATHUTHBIX BOJH MOXKHO
VAYUYIIUTh, MPEAYyCMOTPEB MPOMEKYTOK MEKIY CTEKJISAHHBIM JUCcToM 31 u mjactunou 12 st
YCTAHOBKY aHTECHHBL

IIpumep 3

[0154] Ha BTOpOIi rNaBHOM moBepxHOCTH 122, KOoTOpas oOpalneHa B MPOTUBOIOJIOKHY IO
CTEKJITHHOMY JTUCTY 20 CTOPOHY, TUIACTHHBI 12 17151 yCTAHOBKY aHTEHHBI ChOPMUPOBAIH CJIOH 16
3JIEKTPOMATHUTHOTO SKPAaHUPOBAHUS U MOJNyYau aHTeHHbIH Onok 10, moka3aHHbIN Ha ur. 6.
AHTeHHbIH 010K 10 MPUKPENIIIN K CTEKITHHOMY JIUCTY 31 MOCPENCTBOM KPEMEKHOTO 3JIEMEHTa
13A 1 mony4uiau CTEKJISSHHBIN JUCT ¢ aHTeHHOW. Cioli 16 31eKTpOMarHUTHOrO 3KpaHUPOBAHUS
NpEeACTaBIsieT COOOH CTEKJSIHHBIM JINCT TOJMIIUHOW 6 MM, OOpa3OBaHHBIM C MpPO3pavyHON
MPOBOASALIEH MIJIEHKOMN, U yAEJIbHOE NOBEPXHOCTHOE COMPOTUBJICHHUE CJI0S 16 3JIEKTPOMArHUTHOTO
sKkpaHupoBaHus coctapisuio SO0 Om/kBanpar, 20 Om/kBaapat, 10 Om/kBaapar, 5,0 Om/kBanpar,
3,0 Om/kBagpar u 20 Owm/xBampat. Ilorepu mpu mnepemaye (TL) 37meKTpOMAarHUTHBIX BOJIH
U3MEPsUIM MyTEM NEepeAadd 3JIEKTPOMArHUTHBIX BOJIH OPTOTOHAJIBHO MOJYYEHHOMY CJIOK 16
3JIEKTPOMArHUTHOTO 3KpaHupoBanusi. Ha gur. 19 npuBeneHs! pe3ynbTaTsl H3MEPEHUS IOTEPD MPH

nepenade (TL) 3eKTPOMATHUTHBIX BOJIH, MANAKOIIMX HA CJIOH 16 3JIEKTPOMArHHUTHOIO
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skpanuposanusi. Kak cnenyer u3 ¢ur. 19, xorna ynenbHOe MOBEPXHOCTHOE COMPOTUBIIEHUE CJIOST
16 >mekTpOMarHUTHOTO 3KpaHupoBaHus cocrasisier 10 OM/KBanpar WM MEHee, yCTaHOBJIEHO,
YTO TOTEPH MPH Mepesade MOryT COCTaBIATE npuMepHo 20 nb mm Gornee.

[0155] Bepmme ObLM ONMMCAaHBI BapUAHTBHI OCYINECTBJICHHS W300pPETeHHs, OOHAKO 3TU
BaPUAHTBI OCYLIECTBIICHNS ObLTH MPEICTABIEHB! HCKIFOYUTEIBHO B KAYECTBE IPUMEPOB, U 00BEM
HACTOSIIIEro N300peTeHNsl He OrpaHUYEH STUMH BapUaHTaMHU ocyiecTBieHns. OnucaHHbIe BbIIIE
BAPUAHTBI OCYINECTBJIEHUS] MOTYT OBITh BOILUIOLIEHBI BO MHOXKECTBE APYrux (opm, u B popme
BAPUAHTOB OCYIIECTBIIEHHS MOTYT OBITh NPOJENaHbl Pa3jMYHble KOMOWHAIMH, HCKIIIOUYEHHS,
3aMeLIeHUsT U HW3MEHEeHHs Oe3 OTKJIOHEHHS OT CYIIHOCTH H300peTeHHs. OTH BapHAHTHI
OCYIECTBJICHUS U MX MOAU(DUKALIUU BXOIAT B OOBEM U CYIIHOCTb M300PETEHHsI M OXBATBIBAIOTCS
00BEMOM 3asIBJIEHHOTO U300PETEHNUs U €0 3KBUBAJICHTOB.

[0156] JlanHast 3asiBKa OCHOBaHa Ha U UCIPALIMBAET IPUOPUTET MPEALIECTBYOLIEH 3asIBKU
Ha nareHT Anonun Ne 2017-150241, nomannon 2 asrycra 2017 r. B NaTEHTHOE BEIOMCTBO
Snonuu, nosHOE copepKaHue KOTOPOM BBEIEHO B HACTOSIIIIMM JOKYMEHT IO CCBLIKE.

[0157] Cnucok cChIIOYHBIX MO3ULHT

10 AHTEHHbIN OJIOK 1JIs CTeKJIa (AHTEHHBIH OJIOK)

11 aHTEHHa

12 TUIOCKAs MJIaCTHUHA (TUIACTHHA AJIS1 YCTAHOBKU AaHTEHHbI)
13A, 13B KPETEKHbIN 3JIEMEHT

15 IUBJIEKTPUUECKUI CIION

16 CJION 3JIEKTPOMArHUTHOI'O SKPAHUPOBAHUS

20, 31 CTEKJISTHHBIN JIUCT

121, 311 riepBasi rJ1aBHasl [IOBEPXHOCTh

122,312 BTOpas rjaBHasi IOBEPXHOCTb
21,33 OKOHHAas pama

30 CTEKJISIHHBIN JIUCT C AaHTEHHOM
35 CJIOW MOKPBITHS

351A, 351B OTKPBITBIN Y4aCTOK

36 BOAOOTTAJIKUBAIOLINI CJION

t CpenHsIs TONIINHA

L 3a/laHHas 1JIMHA

S MIPOMEKYTOK
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POPMYVYIJIA U3OBPETEHUA

1. AuTeHHbIll OJOK AT CTEKJA, KOTOPBIA yCTaHABJIMBAETCS HA BHYTPEHHEH CTOpPOHE
CTEKJITHHOIO JIUCTA W KOTOPBIM Mepefaer U MNPUHUMAET 3JIEKTPOMAarHUTHBIE BOJIHBI Ha
BHYTPEHHEN CTOPOHE Yepe3 CTEKJITHHBIN JIUCT.

2. AHTeHHbIH OJIOK TSI CTEKJIa O 1. 1, mpuyeM aHTeHHBIN OJIOK /ISl CTeKJIa yCTAHOBJIEH
HA CTEKJITHHOM JIMCTE U COOEPIKHUT:

aHTEHHY; U

IIPOMEXKYTOK, B KOTOPOM MOXKET T€Ub BO3JyX MEXy CTEKJISTHHBIM JIACTOM U aHTEHHOM.

3. AHTeHHbIH OJIOK [UI CTEKJa MO M. 1, mpudeM aHTeHHbIH OJIOK JUIs CTEKJIa YCTaHOBJIEH
Ha CTEKJITHHOM JIMCTE U COLEPIKHUT:

aHTEHHY; U

KPEMEKHBIN JJIEMEHT, KOTOPBIA NPUKPEIUIIET aHTEHHY K CTEKJISIHHOMY JIMCTY TaKuM
00pa3oM, YTO MEXKAy CTEKJSIHHBIM JIMCTOM M aHTEHHOH 00pa3yeTcsi MPOMEXYTOK, B KOTOPOM
MOXET T€Ub BO31yX.

4. AHTeHHbIIl OJOK AN CTEKJa MO M. 3, MPUYEeM TOJIIMHA KPENeKHOro 3JIEMEHTa
coctagisieT ot 0,5 MM 10 100 Mm.

5. AHTeHHbIH OOK I cTekia 1o JoOOMy 3 ILIL. 2-4, TOMOJHHUTENIBHO CONEep KAl
BEHTWJIATOP, KOTOPBIN IPOAYBAET BO3AYX MEKAY CTEKJISIHHBIM JINCTOM U @aHTEHHOMH € PacxoaoMm 2
M3/4ac unmu Goree.

6. AHTeHHBII OJIOK Ui CTeKJa MO JIOOMY M3 ILIL. 2-5, MpUYeM aHTEHHA SIBIISIETCS
MJIOCKOM aHTEHHOW WJIM AaHTEHHOM, NMPEeAyCMOTPEHHON Ha IJIOCKOH IUIaCTHHE.

7. AHTeHHBIH OJIOK Ui CTeKJa Mo M. O, mpuyeM CpeaHuil Ko3()(ULIUEHT MOTIOLIeHUs
COJTHEYHOT'O M3JIy4eHHs1 OOpalleHHOH K CTEKJSTHHOMY JIHCTY TJIaBHOM MOBEPXHOCTH IUIOCKOH
AHTEHHbI WIN MJIOCKOHN MIaCTUHBI cocTaBiisgeT 60% miu MeHee.

8. AHTeHHBII OJIOK IJIsi CcTekia mo m. 6 wuiau 7, mpuueM cpenHeapudmeTryeckas
IepOX0BaTOCTh Ra 0OpaIieHHON K CTEKJITHHOMY JIUCTY TJIaBHOH MOBEPXHOCTH IJIOCKOM aHTEHHBI
WJIU TUIOCKOM IJIACTUHBI COCTAaBIsAET 1,2 MKM WM MEHee.

9. AHTeHHbIH OJIOK IS CTEKJIa MO JIFOOOMY M3 ILIL 6-8, TOMOJHUTENBHO COAEP KALIHHA
OVBJIEKTPUYECKUN CJIOH, 0Opa3oBaHHBIH Ha OOpAIEHHOH K CTEKJSIHHOMY JIMCTY TJIABHOW
MOBEPXHOCTHU MJIOCKON aHTEHHBI UJIU TUIOCKON MJIACTUHBL

10. AHTeHHBII OJIOK JJIsI CTEKJIa O 1. 9, mpudeM cpenHeapudMeTHIecKas IepOXOBaATOCTh
Ra oOpameHHONH K CTEKISIHHOMY JIHCTY TIJIABHOW TOBEPXHOCTH IUSJIEKTPUYECKOTO CJIOS
coctasiseT 1,2 MKM UM MEHee.

11. Awntennbiii Onok nmisi crekna mo Jrobomy u3 man 6-10, comepskamuii Cioi
3JIEKTPOMArHUTHOTO SKPAaHUPOBaHHUs, OOpa30BaHHBIM Ha OOpaIleHHOH B MPOTHUBOIOJIOKHOM
CTEKJIIHHOMY JIUCTYy HANpaBJICHUM [JIABHOW MOBEPXHOCTU IUIOCKOM AHTEHHBI WU IUIOCKOU
MJIACTUHBL

12. AHTeHHBIN OJIOK A CTeKIa o roboMy u3 1. 6-11, cogeprkamuii oguH nim Oonee
MOTJIOIIAIOIINX  3JIEKTPOMArHUTHBIE BOJIHBI 3JIEMEHTOB, OOpPa3OBaHHBIX Ha OOpAIIEHHOW B

MNPOTHUBOIMOJIOXKHOM CTCKJIAHHOMY JIUCTY HaIllpaBJICHUA IJIaBHOM NMOBEPXHOCTHU IUIOCKOI
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IJIaCTHUHBL

13. AHreHHbI OJOK My cTekyia mo Jrodomy w3 mam 2-12, mpudem ko3P ULIHUEHT
POy CKaHUs BUIUMOTO CBETAa aHTEHHOU cocTasisieT 40% wm Oonee.

14. AmnTenHblii Onok mnms crekjia Mo MoOoMy w3 mLm. 2-13, mpuueM aHTeHHA
IIPEeyCMOTPEHA B KOPIIyCe.

15. CTexsIHHBIN JIUCT C aHTEHHOM, COAEepIKaLIU:

CTEKJISTHHBIN JINCT; U

AHTEHHBIN OJIOK JJIs CTEKJIa, KOTOPBIN YCTAHOBJIEH HA BHYTPEHHEH CTOPOHE CTEKJITHHOTO
JMCTa ¥ KOTOPBIN NepeAaeT U NPUHUMAET 3JIEKTPOMArHUTHBIE BOJHBI HA BHYTPEHHEHN CTOPOHE ¢
HaPY’KHON CTOPOHBI YePe3 CTEKJITHHBIN JIUCT.

16. CTeKIsIHHBIN JIUCT C aHTEHHOM, COAEepIKaLIU:

CTEKJISTHHBIN JINCT; U

AHTEHHBIN OJIOK JJIs1 CTEeKJIa 1o Jirobomy u3 1. 2-14.

17. CTekystHHBINA JTUCT C aHTEHHOU 1O 1. 15 nnm 16, 1ONOMHUTENBHO COMEp KAl CION
HOKPBITHS, OOpa3oBaHHBIM Ha OOpaleHHOW K aHTeHHOMY OJIOKY MJisl CTeKJia [JIaBHOM
NOBEPXHOCTU CTEKJITHHOTO JINCTA, NMPUYEM AaHTEHHA AHTEHHOro OJIoKa U CTEeKJa SIBISIETCSI
IJIOCKON AHTEHHOW WJIM aHTE€HHOM, MPeAYyCMOTPEHHON Ha IJIOCKOH IJIACTHHE, a CJION MOKPBITHS
BKJIFOUAET OTKPBITHIN Y4aCTOK B MOJIOKEHUH, COOTBETCTBYIOLIEM IIOCKOM AaHTEHHE WIJIH MJIOCKON
IUTACTHHE, pa3Mep KOTOpOoro Oonblle MM PaBeH pasMepy IUIOCKOM aHTEHHbI WMJIM IUIOCKOMH
MJIACTUHBL

18. CTexJIsTHHBIN JIUCT C aHTEHHOU 1o 1. 17, mpuueM Ha BHUIE CBEPXY IJIOCKas aHTEHHA
WIM TUIOCKAs TUIACTHHA BBIMIOJHEHA B BHJE MPSMOYTOJbHUKA, U IUIOMIATb OTKPBITOTO y4acTKa
OoJIblIIe MJIH PaBHA 3HAYESHHUIO, TIOTyYEHHOMY IO CIeNyoIeMy BbipakeHuro (1).

axb (1)

(B Boipaxkenun (1) mepemMeHHast a — JJIMHA OJHOM CTOPOHBI ITUIOCKOW AHTEHHBI WM TUIOCKOH
IUTACTHHBI, & TIEpeMeHHasi b — IJTNHA TPy Toil CTOPOHBI TUIOCKOW aHTEHHBI MJTH TUIOCKOH TIACTHHBI).

19. CrexysHHBIA JHUCT C aHTEHHOW Mo mobomy w3 . 15-18, monmojgHHUTENBHO
COZIep KaLINi BOTOOTTAIKUBAIOIIUHN CJIOM, 00Opa30BaHHBIN Ha IIABHOM MOBEPXHOCTU CTEKJITHHOTO
JHMCTa, KOTOpasi oOpalneHa B MPOTHBOIOJOKHOM aHTEHHOMY OJIOKY AJISl CTEKJIa HAIIPABJICHHH.

20. CrekJsiHHBIA JIUCT C aHTEHHOW mo Jrodomy w3 i 15-19, comepskamuii cioit
3JIEKTPOMArHUTHOT'O SKPAHUPOBAHUS, 00Opa30BaHHbIN B 00ACTH, OTIMYHOHN OT TOW obiacTy, rae
NPEeAYCMOTPEH aHTEHHBIH OJIOK Ui CTEKJa, Ha TJIABHOW MOBEPXHOCTH CTEKJSTHHOTO JIUCTA,
oOpalleHHOM K aHTEHHOMY OJIOKY JUTsI CTEKJIa.

21. Croco® M3roTOBNIEHHUs AHTEHHOTO OJIOKA ISl CTEKJIA, BKIFOYAOLINHA MPHUKPEIUICHUE
AHTEHHOTO OJIOKA JUTSA CTEKJIA, COAEPIKALIEeT0 AHTEHHY U KPEMEeKHBIN 3JIEMEHT, IIPETy CMOTPEHHBIN
HA YaCTH aHTEHHBI, K CTEKJITHHOMY JIUCTY MOCPENCTBOM KPEMEKHOTO 3JIEMEHTA TAKHM 00pa3oM,
YTO MEXIY CTEKJITHHBIM JIICTOM M aHTEHHOH 00pa3yercst MPOMEXYTOK, B KOTOPOM MOXKET TeUb
BO3/YX.
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