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Cocrosimiasi u3 ABYX ABYMEPHBIX 4acTeil MHOIOMOJOCHASI AHTEHHA H MaHe/Ib
OCTEKJIEHHS] ¢ HATIEYATAHHON HA HeH AHTEHHOH

Hacrosimee  m300pereHume  OTHOCUTCS K 3JaHUSIM WK
TPAHCIIOPTHBIM CPEICTBAaM, KOTOPbIE COAEPKAT MaHeIN OCTEKJIEHHUs C aHTEHHOMH,
HameyaTaHHOW Ha HUX U OCYIIECTBJIEHUS PAgUOCBS3U C NMPUEMHHUKAMH WJIH
nepefaTiukaMy 3a IpefenaMy STUX 34aHUM WM TPAaHCIOPTHBIX CPENCTB, WM
CBSI3aHHBIMH C HHUMH, TOCPEICTBOM JIMYHBIX COTOBBIX pPAIHUOCTAHLUH. IJTH
AHTEHHBI TPENCTABIIIOT COOOH KOMIIOHEHTBHI BCEBO3MOXKHOTO O0OpYIOBAHMS,
UCHOJIB3YIOIIEro PajlOBOJIHBL, TAaKOrO KaK CHUCTEMbl PaJUOBEILAHUS, CHCTEMBI
TEJIEBU3MOHHOTO BEIIAHUS, Palapbl, COTOBBIE TeJe()OHHbIE TEPMUHAIIBI, CUCTEMBI
CIIyTHUKOBOH CBSI3U U APyIrHe YCTPOMCTBA Il OTKPBIBAHUS ABEPEH rapaxa WUiu
aBTOMOOMIIS, OecipoBOAHBIE MUKPOGOHBI, yCTpoiicTBa ¢ mogaep:kkoi Bluetooth,
OecnipoBoHBIE KOMITBbIOTEpHBIE ceTH Wi RFID-MeTkn Ha ToBapax.

bonee KOHKpeTHO, Hacrosimee HW300peTeHHE OTHOCHTCA K
BeIcOko4acToTHOM (BY) m mupokononocHoit (ILHIT) cessu. B ornmume ot
HU3KOYAaCTOTHONH CBSI3U, B KOTOPOHM MOTYT MHCIHONb30BAThCS IIPOBOJIOYHBIE
AaHTEHHBI, TaKHMe€ KaK HUTHU HaKaja, HaleuyaTaHHbIE HA 33JHEM aBTOMOOWMIBHOM
CTEKJIe aBTOMOOWJIEH, COEAMHEHHbIe CO CTAHAAPTHBIMU JIMHUSAMH Iepenadn
nansbix, BU u IIII cBsi3p TpeOyeT COCTOSILIMX M3 IABYX JABYMEPHBIX YacTei
AHTEHH C KOAKCHAJbHBIMH KaOesiMu nepeaadn AaHHbIX. [1og n1ByMepHOH 4acThio
MOHUMAIOT YaCTh, KOTOpAsi He SIBJIIETCS IMHEHHON (HUTEOOpa3Hoii?), KOTopas He
SIBJISIETCSI IPOBOJIOKOH, HO KOTOpast 00J1alaeT ONpeAeSIeHHON MOBEPXHOCTHIO.

PaccmarpuBaembie B TaHHOM TOKYMEHTE AHTEHHBI
NPeAyCMaTPUBAIOTCSA TJaBHBIM 00pa3oM KaK aHTEHHbl CTaHAApTa CBSI3U
«lonrocpounoe passutue» (long term evolution, LTE), To ects aHTeHHBI s
mMobmpHOTO MHTEpHETA 1 ceTei coToBol TenedoHHoM cBszu 4G.

JIBe uacTM 3THUX AaHTEHH COEJUHEHbl, COOTBETCTBEHHO, C
LIEHTPAJIBHBIM IIPOBOAHUKOM U 3KPAHOM KOAKCHAJIBHBIX KaOenel.

Jlns medyaTw Ha CTeKJie WJIM IUlacTMacce JB€ 4aCTU 3THX AHTEHH

MOTYT OBITh BBIMIOJTHEHBI U3 CILIaBa cepedpa U MeaH.
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Ilenbto HacTOAIEro H300pPETEHUS SBJIAETCS MPENOCTABIICHHE
AHTEHHBI BBILIEONUCAHHOTO TUIA, KOTOPAsl BJIAETCS MHOTONOJIOCHOW aHTEHHOM.

C oTO# Henpro Hacrosimee M300peTeHHe OTHOCUTCS K COCTOSIIEH
U3 IBYX JIBYMEPHBIX YaCTei MHOTOMOJOCHOH aHTEHHE, MPUCIOCOOJEHHON s
MeYaTd Ha MaHeNIH OCTEKJIEHHUs, NMPU 3TOM JABE YaCTH MOJJIEKAT COENUHEHUIO,
COOTBETCTBEHHO, C ILIEHTPAJbHBIM IPOBOJHUKOM U 3KPAaHOM KOAaKCHAJIBHOTO
kabesst mepeauu JaHHBIX, XapaKTepU3YIOIEHCs TeM, YTO:

- IBE YaCTH HMMEIOT B ILEJIOM MpPSMOYTOJbHYIO (GopMy U
CMeILEHbI APYT OTHOCUTENBHO Jpyra B MPOJOJbHOM HalpaBleHUH, NPUYEM JIBE
COOTBETCTBYIOLI[ME CTOPOHBI ABYX uacTel, CMeXHble APYT C APYroM, COAepKaT
COOTBETCTBEHHO KPYMHYK IIONEPEUYHYI0 BBIEMKY U  COOTBETCTBYIOLIMIA
MIOTIEPEYHBII BBICTYII, OOpAaLeHHbIE APYT K APYTY, U

- 4acTh, COAep:Kalllas BbICTYI, COJEPKUT, CMEXKHO C HUM,
TOHKOE TPOJOJBHOE IUIEHO, OOpAIleHHOE K KOPOTKOMY IONEPEYHOMY IMaJIbLly
4aCTH, COAEP KaLlel BBIEMKY, U CMEXHO C HUM.

Jlump mocne JOoCTaTOYHO MOJroro mporecca mpod U Omudok
3asiBUTEJNIb TPEyCIeN B ONPEIENIEeHNN BBbILIEONNUCAHHON aHTEHHbI. JTOT MPOLECC
Ha CcaMOM Jene He ObUl TNPsIMOJMHEWHBIM, W CIeNyeT MpH3HATh, YTO
BBILIEYKA3aHHbIE MPU3HAKU 3asBJIEHHOW AHTEHHbI B3aUMOCBSI3aHbI CIIOKHBIM
o0pa3oM, KOTOpBIH HEJb3sl JIETKO OOBACHUTH. CliefyeT OTMETUTh HOBATOPCTBO
HACTOSILIIEr0 HM300peTeHHs, KOTOPOE HEe SBJSIETCS MPOCTBIM  PE3YJIbTaTOM
n300peTeHnst OObIKHOBEHHON KBaJM(UKALMU B TAHHON 0OJIACTH TEXHUKH.

[IpenMyIeCTBEHHO 4YacThb AHTEHHbI, CHAOKEHHas BBIEMKOW H
CMEXHBIM C HEl NMOMNEPEYHBbIM MalbLieM, Ha APYrOl CTOPOHE KPYMHON BBIEMKH U
B/IOJIb TPOJOJIBHON CTOPOHBI YKA3aHHOHN 4acTH, OOpaIleHHON K APYrod 4acTu ¢
BBICTYIIOM, COZIEPKUT JIBE TIOMEPEYHbIC U y3KHE BBIEMKH C OOEMX CTOPOH Y3KOTrO
3yoma.

[IpenmouTHTeNpbHO YacTb AHTEHHBI, CHAOKEHHAs TONEPEYHBbIM
nanbLieM, COAEPIKUT Ha MONEePEeYHON CTOpPOHE, MPOTUBOMOJOXKHON €My, KPYITHYIO

MIPOJOJIBHYIO BBIEMKY.



10

15

20

25

bonee npeanoYTUTENBHO ABE YaCTHU AHTEHHBI COAEPKAT OTBEPCTHUS
C LEJbI0 SKOHOMUHU Marepuana 0e3 H3MEHEeHUs JJIEeKTpU4ecKod (yHKuun
AHTEHHBI.

Hacrosimee nzo0pereHne Takke OTHOCHTCS K TTaHEJIN OCTEeKIJICHMUS,
coepiKalllell MpO3pauHblii JIUCT C BBILIEONHMCAHHON COCTOAIIEH W3 ABYX
IBYMEPHBIX YacTell MHOIONOJIOCHON AHTEHHOH, Hale4aTaHHON Ha HeM IIpu
TIOMOIIIH IIeNKorpaduu.

[IpeumyiecTBEHHO MPO3paYHbIN JUCT U3TOTOBJIEH U3 CTEKISIHHOTO
WY TJIaCTMAcCOBOrO MaTepHaa.

[IpenmnouTuTeabHO MPO3PAYHBIN JHCT MPEACTABIAECT COOOH MaHeNb
OCTEKJICHUS], KOTOpasi MOXKET OBITh TUIOCKON WMJIM M30THYTOH, 4TOOBI MOAXOIUTH K
KOHCTPYKIIMM aBTOMOOMJISI MJTH 3/1aHUs], B KOTOPBIE OJKHA OBITh BCTABJIEHA 3Ta
naHenb ocTekJieHus. [laHenb OCTEeK/IEHNSI MOKET SBJIATHCS 3aKAJEHHON C y4eTOM
TpeboBanmii Oe3omacHocTr. Eciam maHenb OCTEKJIEHHss B COOTBETCTBUHU C
HACTOSALIUM H300peTeHHeM BCTABJSIIOT B aBTOMOOMIbL WM, B Oonee oOiiem
CMBICJIE€, TPAHCIIOPTHOE CPEACTBO, TO HA CTEKJISIHHYIO MAHENb, HAIPUMED C LIENbIO
3al0UTHl OT OOJNIEAEHEHUs, MOXKET ObITh HAaHECEHAa HarpeBaTeNIbHAs CHUCTEMA,
HampuMep, MOKPbITHE WIH CeThb NPOBOAOB. Takike MaHeIb OCTEKJIEHUS MOXKET
IPENCTABISITE COOOH MPO3pavHOE CTEKJIO WM LBETHOE CTEKJIO, Hanmpumep, ciado
OKpAalIeHHOE 3a CYET CHELUAJIbHOIO COCTAaBA CTEKJIa WJIM IyT€M HaHECEHMs
MOKPBITHSI UJTH TJIACTMACCOBOTO CJIOS.

B coorBercTBMM C OOHUM TMPEANOYTUTEIBHBIM BapUAHTOM
OCYLIECTBJICHHsI HACTOSINEro HM300pETeHHs NaHEeNb OCTEKJICHHsS NpPEACTaBJIsIeT
coOOH OCTekJIeHHe sl aBTOMOOWJIS, T.€. BETPOBOE CTEKJO, 3a/JHee CTEKJIO,
OOKOBOE CTEKJIO HITH CTEKJIO, (PUKCHPOBAHHOE HAa KY30B€ aBTOMOOWIIS, HAIIPUMED,
Ha KpbIIIIe.

Hacrosimmee mn300peTeHne MOMKHO CTaTh Oojiee MOHSATHBIM IPH
NPOUYTEHUH CJIEAYIOLIET0 OMHCAHUS C TIOMOLIBI0 NPUJIOKEHHBIX TPaQUIECKHX

MaTCPUAJIOB, HA KOTOPbIX:
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- ¢ur. 1 mpencraensier coOOW BUA CBEPXY COCTOALIEH U3
ABYX JABYMEPHBIX YacTell MHOIOMNOJOCHOH AaHTE€HHBbI COIVIACHO HACTOSILEMY
U300peTeHHnto, U

- ¢ur. 2 nmpencrasnser coOoil BUI B MOMEPEYHOM CEUCHHH,
WUTIOCTPUPYIOIIMI  MPOLIECC HU3NOTOBJICHMS] IMAHENU OCTEKJEHUs COIJIACHO
HACTOSILIEMY U300PETEHHIO.

AHTEHHa COTJIACHO HACTOSIIEMY M300PETEHHIO, KaK MPEICTABICHO
Ha ¢ur. 1, conep>xurt 1Be NByMepHble 4acTH | u 2. AHTEHHa IpUCTIOCOONIeHa AJIst
COEIMHEHUsI C KOAKCHAIIbHBIM KaOeJieM nepefayy JaHHbIX, He TOKa3aHHbBIM, YaCTh
1 — ¢ skparOM Kabenst, 4acTh 2 — C LIEHTPAIbHBIM MTPOBOIHUKOM KaOels, TAaKHUM
o0pa3om, Kak 3To OyneT yydlne OObSICHEHO TIO33Ke.

JBe gactr 1 1 2 0OBIMHO UMEIOT IPSMOYTONBHYIO Gopmy. Hacts 1
MMEET J1BE€ MPOJOJIbHBIE CTOPOHBI 3, 4 U IBE MonepedHble CTOPOHBI 5, 6. HacTs 2
HUMEET JIB€ MPOAOJbHBIE CTOPOHBI 7, 8 W ABe nomnepedynble cTOpoHbl 9, 10. [lse
gacTu 1, 2 cMeleHbl APYr OTHOCUTENBHO Apyra B MPOJOJbHOM HAaINpaBJICHUU.
Jpyrumu cioBamy, MOMHMO TOTO, YTO IMOBEPXHOCTb 4YaCcTU 2 MEHbIIE, 4YeM
MOBEPXHOCTh YacTH 1, ecnu cMoTperh Ha ¢ur. 1, momepeuHsle cTopoHsl 9, 10
4aCTH 2 CMELIEHbI BJI€BO OTHOCUTENIBHO MONEPEYHBIX CTOPOH 5, 6 yactu 1.

[TpononbHas cropoHa 4 yactu 1, oOpaineHHas K 4acTH 2, cHaOXKeHa
KPYITHOM U MPsSMOYTOJibHOW momnepeuHoi Beiemkoi 11. IlpomonpHast cropona 7
4acTH 2, CMEXKHasl ¢ IPOJOJILHOM CTOPOHOM 4 yacTH 1, cHaOXeHa, epel] BBIEMKOM
11 gactu 1, mpsMOyrojgbHbIM BbICTYIIOM 12, TakuM 00pa3oM, OOpaleHHbIM K
BbleMKE 11.

YacTts 2, nojjexaias COEAUHEHUIO C LIEHTPAIbHBIM IPOBOJHUKOM
U cofieprKaliiasi BHICTYI 12, COAEepKUT, CMEKHO C BBICTYIIOM, TOHKOE MPOJOJIbHOE
niedo 13, npoxoasinee Mexay NONepedyHoN CTOPOHOU 9 1 BbICTyIIOM 12.

310 tueyo 13 obpaiieHo K KOPOTKOMY MONEpPEedyHOMY mnajibly 14
yactu 1, cMeskHOMY ¢ BhieMKol 11 u obpasyromemy 3akpanHy 15 ¢ momepedHoi
CTOpOHOM S yactu 1.

Yacte | aHTEHHBI COAEP:KUT, HA APYrOM CTOPOHE OT KPYMHOU

BbIeMKH |1 W BIOJIB MPONONBHONW CTOPOHBI 4, OOpalleHHOW K 4YacTH 2, JABe
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NOTIEPEYHBIX, INIYOOKMX M y3KMX BbleMKH 16, 17 ¢ y3kum 3yOuom 18 mexny
HUMHU.

Yacts 1, Ha npyroit ctopoHe 6, MPOTHBOMONOKHON Maibly 14,
COIEPKUT KPYIHYIO, MTyOOKYIO U MPOIOJIbHYIO BBIEMKY 19.

JIBe ywactu 1, 2 aHTEHHBI M3TOTOBJIEHbI M3 CIUIaBa cepedpa WM
MeIu, C KPYIHOW JOJNied OOHOrO M3 JIByX METaJUIOB, MPUOIM3UTENBHO U K
npumepy 95%. OnHAaKO IBE YaCTH STUX AHTEHH MOTYT OBITh W3TOTOBJIEHBI U3
T000r0 MPOBOJSINEro MaTepualia, MOAXOMALIEro AJsi 3Toro uszodperenus. B
npenenax oO0beMa HACTOALIETO M300PETEHHs TOA IPOBOISALIMMY» MATEPHAIOM
MOZPAa3yMEBAETCsl MaTepual, SBISIOMUNACA IO CYLIECTBY MPOBOIAIUUM C
conpotusieHreM Meree 10 OM/kBanpart, npennouTureabHo Menee S Om/kBanpar.

JUis SKOHOMHHU CIUTaBa, HO 0€3 W3MEHEHHUS 3JIeKTPHYECKON
¢yHKUMU aHTEHHBI, 1Be 4acTu 1, 2 aHTeHHbl comepxkar orepctus 20, 21
COOTBETCTBEHHO.

AnTeHHa 1, 2, kak OMMCAHO BBIIIE, HameyaTaHa Ha JINCTE CTEKJIa
WK TUTacTMacchl 22 st oopasosanus naHenu 30 ocrekyieHusi. OHa HamevaTaHa,
HanpuMep, MpH MOMOIIM CTaHAAPTHOrO Mpolecca MeNKorpapuu, MmocpeacTBOM
MacKH 23, M3rOTOBJIEHHON M3 ILIACTMACCHI, KOrJa >KHAKUN CIUIaB 24 3aJIMBarOT
HOBEPX MAcKU 23, U OH MPOTEKAET IO €€ OTBEPCTHSAM C 0Opa30BAHUEM AHTEHHBI
(pwur. 2).

AHTEHHa JOJDKHA OBITh COEAMHEHA C KOAKCHAJNbHBIM Kadenem
nepenavyyd JAaHHBIX, COIEP)KALIUM ILIEHTPAJbHbI MPOBOJHUK, OKPY KEHHBIH
SKPAHOM. OKpaH MOXET OBITh MPHCOSOIUHEH COEAHHUTENIbHBIM MOCTOM,
IIPUBAPEHHBIM B JBYX TOYKax 25, 26 nonepe4yHoro naabna 14 gactu 1 aHTEHHBI.
IleHTpanmbHBII MPOBOAHUK Kadeds MOXKET ObITh NPUCOETUHEH B TOo4ke 27
BBICTyNA 12 yacTu 2 aHTEHHBL

B cootBeTcTBUM C OHUM BapUaHTOM OCYILIECTBJIEHUs HACTOSLLETO
n300peTeHNsT KOaKCHATbHBIN Ka0eb mpeAcTaBiisieT co00l kadesb, BHIMOTHEHHBIH
C BO3MOXKHOCTBIO TI€peladydl CHUTHAJIOB Ooyiee BBICOKOW YacTOTHI JIy4YIIE, 4YeM

Ka0eJb, UCTIOIb3YEeMBbIH JJIsl aBTOMOOMIIBHON aHTEHHBI, Pa3MEIEHHON Ha CTEKJIe,
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U OH COAEpPXKUT MO MeHbIIeH Mepe NPOBOAHMK M JKPaH, pas3ielieHHbIE
IU3JIEKTPUUECKUM 3JIEMEHTOM U 3aINUIIEHHbIE H30JUPYIOLIUM CIOEM.

B coorBercTBUM C OAHMM MPEANOYTUTENBHBIM BapUAHTOM
OCYLIECTBJICHUsI HACTOSIIEr0 H300pPETeHUs] SJEKTPONPOBOASLINI COEAMHUTEIb
COEIMHSIET AaHTEHHY ¢ KabesieM 1 MPUCOEIMHEH K aHTEHHE C MOMOLIBIO Maiku 0e3
NPUMEHEHHUs] CBUHLA JJIs1 COOJIFOICHNUST HOBBIX €BPOMEHCKHUX HOPM.

Marepuan 3JeKTPONPOBOISIIETO COSAMHUTENS MPEANOYTHTEILHO
npeacTaBisieT coOOH MaTepual, BHIOPAHHBIN 11 OMYYEHUST PAa3HOCTH TETLIOBOTO
paclMpeHHss TAHEeJd OCTEKJIEHHsT W MaTephaja  3JEKTPOIPOBOISLIETO
coenuHuTeNst MeHee ueM 5x10-6 /°C.

CornacHo HacTosileMy U300pETEHHI0, COSUHUTENb MOXKET OBbITh
BBINTOJIHEH M3 MaTepuaja PasHbIX THUIIOB, TAKOTO KaK MeIb, XPOMOBBIE CILIABBIL,
CIUIaBbl CTAJM, TaKHE KaK CIUIABbl M3 HEP)KABEIOLIEH CTajH, CIUIaBbI CTAalU C
OONBLINM KOJMUECTBOM XPOMA I HUKEJNS FIIH JIFOOBIX APYTHUX MAaTEPUAJIOB WU
CIIABOB, KOTOPBIE COOTBETCTBYIOT TAKUM OTPAHUYEHUSAM (PYHKIMN COSTUHHUTEINS,
KaK COEAMHEHHE C AHTEHHOH, BO3MOXKHOCTb KpeIUIeHus Kabenss W apyrue
NPEUMYIIeCTBa TAKOTO pOJa MaTEPUAJIOB MU CIIJIABOB.

[TpeamouTHTENbHO MaTepHuaj NPUMOsi OONAfaeT yIIy4IleHHbIMH
cBolicTBaMH Ipu Temrneparypax Boie 150 °C. Taxoi MaTepua npumnosi U3BECTeH
u3 nokymenta DE102006047764A1. Takoli He conmeprkallivii CBUHLIA MaTepHal
IIPUIIOST OCHOBAH Ha MPUIIOWHOM cruiaBe u3 Sn, Ag, copepxamiem oT 88% 1o
98,5% mo Becy Sn, ot 0,5% no 5% mo Becy Ag, WK Ha CIjIaBaX BHCMYT-OJIOBO-
cepebpo (Bi-Sn-Ag). IlpeanouTuTenbHO MaTepuana MPUIOS COAEPIKHUT, IO
MEHbLIEH Mepe B Ka4eCTBE €ro KOMIIOHEHTOB, CIEAyIOLIe cruiaBbl: BixSnyAgz,
rIe X, y, Z IPEACTaBISIIOT COAepIKaHuEe KOMIIOHEHTa B MPOLIEHTaX MO Becy (3Ta
HOMEHKJIaTypa xopomo u3ectHa): Bi57Sn42Ag0, Bi57Sn40A g3, SnAg3.8Cu0.7,
Sn55Bi44Agl wumm craBel SAC (cmiaBel ojioBo-cepedpo-mens (Sn-Ag-Cu)).
bonee mnpeamourmrensHO cmiaB mpunosi npencraBisier cobori  SAC305,
conepxkamuii 3% Ag mo Becy, 0,5% Cu nmo Becy u 96,5% Sn mo Becy. DTOT

MaTepUuagl MPHUIIOA MIPEANnOJIaracTt yJydIICHHBIC CBOICTBA CBSI3bIBAHMHS JJIA
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COEMHUTENEH, UCMONb3yeMbIX C HHMM, a TaKXe BBICOKYIO YCTaJOCTHYIO
IPOYHOCTD.

CornacHo HacToseMy H300pPETEHHIO COCAMHUTENbHBIH 3JIEMEHT
NPEANOYTUTENIbHO BBINOJHEH u3 keje3o-HukeneBbix (FeNi) wimm  keneso-
xpomoBbix (FeCr) cmaBoB, wuiam wux cmecedl. bojgee mpeanoyTHTENbHO
COEIMHUTENIbHBIN 3JieMeHT mpeanoyTuTenbHo BbimonHeH u3 FeCrlO, FeCrl6,
crayu kynacca Grade 430, FeNi42, FeNi48 v FeNi52.

H3-3a WCTONB30BaHMS BBICOKOW YacTOTHI COCOUHEHHUE MEXITY
aHTEHHOH M KaleneM JOKHO OBbIThb OYEeHb TOYHBIM, YTOOBI OTrPaHHYHUTH
uckakeHne curHama. C [enpi0  BBITIOJHEHUS 3TOTO YCIOBHS COEIMHUTENb
COIEPIKUT IO MEHbLIEH Mepe ABa MEXaHHYECKUX (PUKCUPYIOIIMX 3JIeMEeHTa. JTH
MEXaHHYECKHe (PUKCUPYIOIIHE 3JIEMEHTHI IO3BOJSIIOT YyIepXKUBaTh Kabenb B
HY’KHOM MeCTe, He JOIyCKas ABIDKEHHH Kalenmss u oOecrmeuwBas Xopoliee
3JIEKTPUUYECKOE COCAMHEHNE C aHTEHHOH. DTH 3JIEMEHTHI MOTYT MMETh COCTaB,
OTJIMYAIOIIHUICS OT COCTaBa COeAUHUTENs. [IpearnouTuTeNnbHO 3KpaH COEIUHEH C
AHTEHHOH uepe3 IO MEHblIeH Mepe OIUH U3 MEXaHMYECKUX (PUKCHPYIOLINX
3JIEMEHTOB, YTOOBI OOECIEeYUTh OYEHb XOpOILIee IIEKTPUUECKOE COENUHEHHE C
AHTEHHOM.

CornacHo HacTosileMy H300pETEeHHMIO LIEHTPAIbHBIA MPOBOAHUK
NPEANOYTUTENIHHO COCIUHEH C AHTEHHOW C IMOMOINBIO MaiKku 0e3 MpUMEHEHUs
CBHHLIA OTHENIbHO OT 3JIEKTPONPOBOMALIETO COeAUHHTENs. L{eHTpaibHbIi
NPOBOAHUK MOKET OBITh MPEANOYTUTENIbHO O0XKAT B  MPOMEKYTOUHBIH
NPOBOASIIUH 3JIeMEHT. B 3TOM ciiy4yae He copeprKaliuii CBUHIIA MaTepUall IPUIIOs
NPEAOCTABIISIETCS MEXKIY MTPOMEKYTOUHBIM 3JIEMEHTOM U AHTEHHOM.

B cooTBETCTBUM C OJHUM BapHAHTOM OCYLIECTBIICHHS HACTOSIIETO
N300 pETEeHNsI SIEKTPONPOBOISAINA COSTUHUTENb MTPEAMOYTHTEIBHO COAEPIKUT IO
MEHbLIEH Mepe TPOTSHKEHHBIM y4YacTOK sl (PUKcauMu MEXaHMYECKHX
(UKCHPYIOIUX 3JIEMEHTOB M MO MEHbBIIEH Mepe OOHY HOXKY, COEAMHEHHYIO C
NPOTSDKEHHBIM YYAaCTKOM JUIsl TPUCOEOUMHEHUS K AHTEHHE C IOMOIUBI0 He
CoIeprKallero CBUHIA MaTepHaja NPUIOs. DTH ABE YacTH O3HAYAKOT, YTO IO

MeHbIIEN MEPE OJHA HOXKa U HpOT;DKGHHbeI Y4acCTOK MO3BOJAKOT 00JIErYyuTh
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NpUNanBaHUE COEAMHUTENs K aHTeHHe u (ukcanuio kabens. CornacHo
HACTOSIIEMY HM300pPETeHUI0 MpPOTSIKEHHBbIH Y4aCcTOK MpEeACTaBisieT  coboit
y4aCTOK, KOTOPBIH HE HAXOAUTCS B HEMOCPEACTBEHHOM KOHTaKTE€ C AHTEHHOM, HO
COEIMHEH JJIGKTPUYECKH C AHTEHHOH uepe3 HOXKy. [IpeamourutensHo (opma
NPOTSDKEHHOTO yYacTKa MOJKET MPEACTaBIATh COOOH MpPSIMOYTOJNBHYIO 4YacThb,
W30THYTYK0 WM HE HW30THYTYI, WM ObITh 000N napyroi ¢opmbel. Hoxkka
HAXOIOUTCS B KOHTAKTe C aHTEHHOH uepe3 marepuan npunos. [IpennoururensHo
3JEKTPONPOBOASLINI COEAUHUTENDb COAEPKUT MO MEHBbIIEH Mepe OIHY HOXKKY
CKpyraeHHOH (opmbl. TIOHATHO, YTO TEpPMUH CKpyIJIeHHas (opma oO3Ha4aer
Tr00YI0 GUTYpy B LIEJIOM CKPYTJIEHHOU (POPMBI, Kak, 0€3 OrpaHUYeHUs], OBaJIbHAS
dopmMa, sifiieoOpazHasi popMma, Kpyrias popma, Noaykpyrias GopMa, TPUITUCTHAS
dopma, Gopma, cocTosIas U3 MHOKECTBA OKPYKHOCTEH, MHOTOTPAaHHUK, Kak,
HanpuMep, 9acTh Kpyra ¢ 00Ope3aHHbIMU KpasiMH, UM TPSIMOYTOJIbHAs (opma co
CKPYTJICHHbIMU KpPasMH, KaK MPSIMOYTOJbHUK CO CKPYIJIEHHBIMH VIJIAaMH. JTO
TaKXKe MOKET OBITh OpPMa OTAENBHOTO KOJIbLIA.

bonee mnpenmouTHTENBHO BJIEKTPONPOBOIAIINN  COETUHHUTENb
COIEP>KUT JIB€ HOXKHU Ui OOecredeHHuss YCTOWYMBOCTH BO BpeMs Ipolecca
MOHTaka COEIMHUTEJISI HA aHTEHHE U JUI CTa0MIn3aly Kabessi B TeYeHHe CpoKa
SKCIUTyaTallMM TIaHEeJNW OCTEKJEeHUS 3a CuUeT MNPEeJOTBpPAIlEHHs KaKoro-imoo
IBWKEHUs KaOes.

CornacHo  HacToOsIeMy  M300PETEHUIO  BJIEKTPOMPOBOISIIUN
COEMHUTENIb COAEPIKUT IO MEHbLIeH Mepe YacTh MPOTSDKEHHOTO YYacTKa,
NPEeAyCMOTPEHHYK) MeX1y HOXKamu. Eciam 1o MeHbInel Mepe 4YacTh
NPOTSDKEHHOTO  YYacTKa MPEeNyCMOTPEHAa MEXAy HOXKAMH, TPOTSKEHHBIH
yuacTok umeer U-oOpasnyro wiam T-oOpasnyro ¢opmy. U-obpasnas ¢dopma
O3Ha4YaeT CBOETO poOJa MOCT, COENMHSIOUIMHA 1Be HOXKH. T-oOpasHas Qopma
O3Ha4aeT CBOEr0 pPOAAa MOCT C TO CYIIECTBY NEPHNEHIUKYJSPHON YacThbIO.
[IpenmyiiecTBOM Takoro poaa (GopM sIBISETCS MPENOCTABICHUE CUMMETPUYHOTO
COEAMHUTEIISA, XapaKTEPU3YIOLIETrOCs BBICOKON YCTOMUUBOCTBIO.

Cornacho HACTOSIILEMY n300pEeTEeHUIO IPEAYyCMOTPEHBI

MeXaHH4YeCKue (PUKCHPYIOLINE 3JIE€MEHTBI AU yAepKaHUs KaOes B COeIUHUTEIE.



10

15

20

25

30

OHM  MPennouTHTESbHO  MPHUKPEIUIEHbl K  MPOTSHKEHHOMY — Y4acTKy.
[IpenqnoyTurenbHO MexaHUYECKHEe (PUKCUPYIOIIUE JJIEMEHThl MPEACTABIISIFOT
coboit snemeHTHl OOxmMMa st oOkaTtusi Kabenss B COEAMHUTENE C IIEJIbIO
YMEHBIICHUSI BpeMEeH!U 00pabOTKH M MPEAOTBPAIICHUS IBUKEHUsI Kabels mocie
sTana o0KaTusl.

IIpenmouTuTebHO MeXaHHYEeCKHe (DHUKCHPYIOUIHE  3JIEMEHTBI
UMEIOT TakKOW K€ COCTaB, YTO M MPOTSUKEHHBIA Y4aCTOK, M MOTYT OBITh
W3rOTOBJIEHBI U3 TOM K€ 3arOTOBKH, YTO M MPOTSLKEHHBIN YYACTOK.

Bonee mnpenmouTuTenpHO, YTOOBI HE MAOMYCTUTH AedopMaruu
NPOTSHKEHHOTO y4acTKa M3-3a MEXaHUYECKOTO KperyieHus: Kadeist, MeXaHUu4YeCKue
(UKCUPYIOIIHE 3JIEMEHThI MPUKPEIUIEHbI K 10 MEHbIIEH Mepe OXHOMY Kparo
NPOTSHKEHHOTO YYaCTKa 3JIEKTPONPOBOMASAIIETO COSTUHHUTENS.

bonmee  mpeamouyrwrenbHO, YTOOBI  M30ekaTh — KaKUX-JIUOO
OTKJIOHEHHI B TOBENEHHHM H3-3a HEYCTOWYMBOTO COEIMHEHHUS KOAKCHABLHOTO
kabensi ¢ MPOTSDKEHHBIM y4YacTKOM, MeXaHudeckue (UKCUPYIOIIUE DJIEMEHTbI
NPUKPEIUIEHbl K MPOTHUBOMOJIOXKHOMY  Kpar  MPOTSKEHHOTO  y4acTKa
3JIEKTPOTIPOBOISLIETO COSAMHUTES.

B oxHOM BapuaHTe OCYIIECTBJCHHs HACTOSIIEr0 H300peTeHHUs
AIEKTPOTIPOBOISALINN COSIMHUTENb CONEPKUT TPH MEXaHHMYECKUX (DPUKCUPYIOIIUX
JJIEMEHTAa;, JBa W3 MEXaHUYEeCKUX (DUKCUPYIOIIMX 3JEMEHTOB JJIEKTPHYECKH
COENMHEHbI C 9KPaHOM KOAaKCHAJIbHOrO Kabejass W  MPHUKPEIUIEHBI K
NPOTHUBOMOJIOKHOMY ~ KPar  IMPOTSDKEHHOTO  y4acTKa — AJIEKTPOIPOBOISINETO
COEIMHUTENS, U OIUH U3 MEXAHMUYECKUX (PUKCHPYIOIIUX 3JIEMEHTOB MMPHUKPEILIEH
K HM3OJHUPYIOLIEMY CIIOK0 KOAKCHANbHOro Kabensi. Takoi MpuU3HAK MO3BOJISIET
o0ecreynTh JJIEKTPUUECKYIO CBsI3b W YCTPAaHUTh JIOObIE OTKJIOHEHHUS B
MOBEIEHUH M3-3a HECTAOMJIBPHOrO COENUHEHUS KOAaKCHAJbHOTO Kabenms ¢
NPOTSHKEHHBIM YYACTKOM.

Hacrositiee u3o0pereHHe OTHOCUTCS TakKKe K COEIUHHUTEIIO,
cozieprKallieMy MO MEHbIIEH Mepe aBa MeXaHH4YeCKUX (DUKCUPYIOIIUX dJIEMEHTa

AT YACPIKaHUA KOAKCHAJIBHOT'O kabens B SJICKTPONPOBOAAILIEM COCIUHUTEIIC.
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CornacHo HACTOSIILEMY n300pETEHHIO COEUHUTEIIb
MPEINOYTUTENILHO CONEPKUT MO MEHbIIeH Mepe MPOTSDKEHHBINM Y4YacTOK JUIs
KPeIJICHUsT MEXaHHYeCKMX (UKCHUPYIOIIUX OJEMEHTOB W OAHY  HOXKY,
COEIMHEHHYIO C TMPOTSIKEHHBIM Y4YacTKOM JUIsl TPUCOCIUHEHHUS K aHTEHHE C
TIOMOIIBIO HE COZIEPIKAIIETrO CBUHLIA MTPHIIOS.

Cornacho HACTOSIILEMY n300peTEeHNI0 COEUHUTEIb
MPEINOYTUTENLHO COAEPIKUT JBE HOKKH.

Cornacho HACTOSIILEMY n300peTEeHHIO COEITUHUTEIb
MPEINOYTUTENILHO CONEPIKUT MEXaHHYECKHE (PUKCUPYIOLINE 3JIEMEHTBI, KOTOPbIE
NPUKPEIUIEHbl K MO MEHBbIIeH Mepe OIHOMY Kparw MPOTSKEHHOrO ydacTKa
3JIEKTPOIIPOBOISLIETO COSAMHUTES.

B cootBercTBMM C JAPYrUM  BapHAHTOM  OCYIIECTBJICHUS
HACTOSAIIEr0 HM300peTeHHsT TPAHCIIOPTHOE CPEACTBO MM 3[aHHE, CHAOKEHHBIE
y3JIOM, CONIEp’KalUM AHTEHHY B COOTBETCTBHH C HACTOSIIIUM HU300pETeHHEM,
MOKET OBITb OCHAIIEHO CUCTEeMOU perpaHcisitopa. Cucrema peTpaHCIsTOpa
OOBIYHO CONEP>KHUT. AHTEHHY, pPACIOJIOKEHHYI0 CHApYyXKH 3HOaHHUS  WJIH
TPAHCIOPTHOT'O CPEACTBA, KOTOPAsl BHIMOJIHEHA C BO3MOXHOCTBIO OCYIIECTBIISTh
CBsi3b C 0a30BOM CTaHIMEW CEeTH, aHTEHHY, PACIMOJIOKEHHYIO BHYTPH 3AaHUS MU
TPAHCIIOPTHOT'O CPEACTBA, KOTOPAsl BHIMIOJIHEHA C BO3MOXHOCTBIO OCYLIECTBIISTH
CBsI3b € TOJIB30BATEJIbCKUM  TEPMHHAJIOM,  CpPEACTBA  PETPAHCISLUH,
NPEeayCMOTPEHHbIE JIsi BBINIOJHEHUS POJH UHTepdelica Mexny aHTCHHAMH
MOCPENCTBOM  PETPAHCISIUN  (C  BO3MOXKHOCTBIO YCUJIEHHMSI U TOBTOPHOM
TeHepalyK) CUTHAJIOB, MPHUHSTBIX OJHON M3 aHTEHH W MPEIHA3HAYEHHBIX IS
npyroii anteHHel. CreayeT TOHMMATh, YTO Takas CHCTEMa PETPAHCISATOPA
TIO3BOJISIET PACIIPOCTPAHUTH MOKPBITUE CETH BHYTPh 3AHUS HIIM TPAHCIIOPTHOTO
CpenCTBa, U TaKUM OOpa30M TOJIb30BATENIM BHYTPH 3JaHUSI WU TPAHCIIOPTHOTO
CpeacTBa MOTYT MMETh XOpollee MOKpbiTHe ceTu. Cucrema peTpaHclsaTopa IJis
peTpaHCISIUMKM ~ CUTHAJIOB ~ MeXny  0a30BOM  craHOued  MOOWJIBHOMH
TEJICKOMMYHUKALIMOHHOH CE€TH M TEPMHUHAJIOM  IIOJIb30BATENSI  CONEPIKUT
BHEIIHIOK aHTEHHY, KOTOPasi MOXKET OCYIIECTBIISITh CBsI3b ¢ Oa30BOM CTaHIMEH, a

TaK)K€ CPEACTBA PETPAHCISILMU, COCAUHEHHBbIE C BHEIIHEH AHTEHHOW, MpUYeM
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CPeACTBA PETPAHCISIIMU TpPEJHA3HAUEHbl IJI BBINOJHEHUS POJNU UHTepdeiica
MEXJy BHEIIHEH AaHTeHHOM M BHYTPEHHEH aHTeHHOW, KOTOpash MOXKeT
OCYILECTBJIITh CBSI3b C TEPMHUHAJIOM IOJIb30BATENS [JIs1 PETPAHCISILIMY CUTHAJIOB,
INPUHATBHIX OJHOM U3 aHTEHH U NPEAHA3HAYEHHBIX 1JIs1 APYTOi aHTEHHBL.

AHTeHHa MPECTaBIsIET coboit BBICOKOYACTOTHYIO
MHOTOTIOJIOCHYIO aHTEeHHY. TOJBbKO B KauecTBe IMpHUMepa, KOTOPBIH HE JOJDKEH
OrpaHUuMBaTh O0BEM HacToOsIEro u3o0pereHusi, na OyneT H3BECTHO, 4YTO
3asiBUTENb pa3paboTasl aHTEHHY BBILICONHCAHHONW (POPMBI C TPEMs CIENYIOIUMH
YaCTOTHBIMU AMANa30HaAMHU!

- BI1: 690 MI'u — 960 MI'u

- B2: 1710 MI'uy - 2170 MI'u

- B3:2500 MI'y — 2700 MI'.
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POPMVYJIA U3OBPETEHUS

1. Cocrosimmass w3 JBYX MABYMEPHBIX 4YacTell MHOIONOJIOCHAs
aHTEHHA, MPUCIOCOOIeHHas Uil eyaT Ha maHenad (30) OCTEKJIEeHUs, MPHU 3TOM
nse vactu (1, 2) moanexxaT COEIUHEHMIO, COOTBETCTBEHHO, C LIEHTPAJIbHBIM
PpOBOIHUKOM (27) 1 3kpaHoM (25, 26) KoaKCHATBHOTO Kabes epenadyu JaHHBIX,
OTJIMYAOIASICS TEM, YTO

- ngBe yacTH (1, 2) UMEIOT B LEJIOM NPSMOYTOJIbHYIO (GopMmy U
CMELIEHBbI APYT OTHOCHUTENIHO JIPYra B MPOIOJBHOM HAIPABICHUU, PUYEM JBE
COOTBETCTBYIOIIME CTOPOHBI (4, 7) IOBYX HacTel, CMEXHbIE APYr C APYIOM,
cComepyKaT  COOTBETCTBEHHO  KPYIHYK  momepedHyro  BeleMky (11) wm
COOTBETCTBYIOLIHH MonepeyuHbli BRICTYT (12), oOpameHHsble IpyT K APYTY, U

- dactb (2), comepskamasi BbICTYMN (12), COOEPXKUT, CMEXHO C
HUM, TOHKOE TmponoibHoe miedo (13), obpalieHHoe K KOPOTKOMY MONEPEYHOMY
nanbiy (14) gactu (1), conep:xameii BeieMky (11), 1 CMEKHO ¢ HUM.

2. AHTeHHa 10 1. 1, OTINYaromascs TeM, 9To 9acThb (1) aHTEeHHBI,
cHaOxeHHast BbleMKOH (11) m cmexHBIM ¢ Hell momepedyHbIM mnanblem (14),
COIEPIKUT, Ha JPYroi cTopoHe KpymHOUW BeieMkH (11) u BHONBb MPOMOJIBHOM
CTOPOHBI YKa3aHHOW 4acTH, oOpaleHHoN K Apyrod dactu (2) ¢ Beictynom (12),
ABE TIonepeyHsle U y3kue BbleMkH (16, 17) ¢ obeux cTtopoH y3koro 3y6ua (18).

3. AHTEHHa 1Mo OJHOMY W3 M. 1 u 2, OTauYaromascsi TeM, 4TO
yacte (1) aHTeHHBI, CHaO)keHHasl momepeyHbiM nanmbieMm (14), comepkut Ha
NIOTIEPEYHO CTOpoHe (6), NMPOTHUBOMOJIOKHOW €My, KPYIHYK NPOAOJIbHYEO
BBIEMKY (19).

4. AHTEHHA IO OTHOMY U3 MII. 1-3, OTJIMYa0IasiCsi TEM, UYTO JBE
gactu (1, 2) anreHHBl conmepxkar oteepctus (20, 21) ¢ wLENBIO 3KOHOMHH
Mmarepuaia 6e3 I3MEHEHUS SIEKTPUIeCKON (PYHKIIUN aHTeHHBI (4).

S. [TaHenb ocCTekJIeHHs, coaepskalias Mpo3pavHbii JucT (22) ¢
AHTEHHOW 1O OAHOMY U3 MII. 14, Hane4YaTaHHO! Ha HEH.

6. ITanens oOcCTekJieHUST TIO 11 5, OTIMYAIOIAsICSl TEM, YTO
NPO3PAYHbII JIUCT MPEACTABISIET COOOH JIUCT CTEKIIA.

7. ITanenb ocTekJIeHUs MO 1. S UIK 1. 6, OTJIMYAIOIIASACS TEM, YTO



MIPEICTABIISIET COOOM OCTEKJICHUE J1s1 ABTOMOOMIISL.

8. [TaHenp OCTEKJIGHHUS MO I 7, OTJIUYAIOIIAsACAd TeM, YTO
npeacTasisier coOOl MmaHeNnb 3aJHEro CTekja, OOKOBOIO CTEKJia WM BETPOBOTO
CTeKJIa.

9. Ilanens oOCTekJIeHUS TIO II. S, OTIMYAIOIASACS TEM, 4YTO

MPO3PAYHBII JIUCT MPEACTABIIET COOOH JIUCT MIaCTMACCHI.
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