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OIIMCAHUE WM3OBPETEHNUA

2420-544650EA/042

AHTEHHAA I[IAHEJIb TPAHCIIOPTHOI'O CPEICTBA

V306peTeHre OTHOCUTCSA K  AaHTEeHHOM TIIaHeJM TPaHCIOPTHOTO
cpencTeBa, CcHnocod®y M3TOTORJIEHMS AaHTEHHOM [IaHeJM TPaHCIOPTHOTO
CpenCcTBa M ee IIPUMEHEHUD.

B CcoOBpeMeHHHX TPAaHCIOPTHHX CpelcTBax dYacTO BCTpauMBaeTCHd
cucTeMa OoJis HaBUTaLlUU C noMombio  TJio®aJIbHOM — HaBUTAllMOHHOM
CIIYTHMKOBOM CUCTEMH (GNSS) . Cucremamm, HaxXOoIOAMMMNC A B
SKCIJIyaTaluu, ABJIAKTCA, HalpuMmep, T'nmobasibHaA cucTeMa

INIOSMIVMOHVMPOBAHMA (GPS) wmam IvioBasibHasa HaBUI'allMOHHAaSA CIITYTHMKOBa#Ad

cucreMa (GLONASS). Heobxomumele mOJIS STOTO AaHTEHHH MOTYT OHTH
PaCIIOJIOXEHEL Ha Ky30Be u, TaKUM oBpasoM, CHapyXu caJioHa
TPaHCIOPTHOT'O Ccpencrma, Kak MU3BECTHO, HanpmuMep, "3 Us

20140176374 Al. Taxue aHTeHHH TepAlT CBOK IIPUBJIEKATEJIEHOCTE,
IIOCKOJIbKY OHUM yXYINalT SCTEeTUUEeCKUN BHEMHUM BUI TPAaHCIOPTHOTO
cpencTea, MOI'yT OOyCJaBJIMBAaTL WMYyMEl, cCcoO3IabBaeMble IIOTOKOM BO3OyXa
OopM IOBUXEHUM, M UYBCTBUTEJILHEl K [IOBPEXIEeHMAM M BaHIAJIMU3ZMY .

B KauecTBe aJJLb TEepPHaTUBE, GNSS—aHTeHHH MOTYT OBITH
PAaCIIOJIOXEHE BHYTPM caJloHa aBTOMOOMIIS, HalpuMep, HWkxe IpuOOopHOM
MNaHeJarM WM HUWXe  BeTPOBOTO CTeKJa. [lpy »TOM TPYIHO HaWUTH
MNOOXOOAlMlee MECTO C XOpomMM O630pOM aHTeHHE K GNSS-CchOyTHMKAaM,
OOHOBPEMeHHO wu3beras npodjieM BJEeKTPOMATHUTHOM COBMECTHMMOCTU WU3—
3a BIJEKTPUUECKUX YCTPOMCTBEB B NPpUOOPHOM IIaHeJM UM Wu3-3a IBUTraTells
TPAHCIIOPTHOTO CcpelcTBa. KpoMe TOTO, DIEKTPONIPOBOIHEE CJIOM, TaKue
Kak oTpaxawimre MHOpakKpacHoOe M3JIYUeHMe CJIOUM WJIM HU3KOSMUCCHUOHHHE
(Low-E) cJjou, MOT'YyT NPelNdTCTBOBATE IIPOXOXIEHMI 3JIEKTPOMATHMTHOTO
M3JIYyUeHMA Uepes IIaHeJib UM OJOKMpoBaThE GNSS—-CcHUIHAI.

TuroBele GPS—-aHTEeHHH pealiM3ylnTCcd Kak I[LJIOCKMe aHTEeHHH U, Kak
NpaBWJIO, Kak IaTUu-aHTEeHHH W WM3BEeCTHH, HanpuMmep, u3 WO 00/22695
Al, DE 202006011919 Ul wm DE 202010011837 Ul. Ilpm 5TOM ILJIOCKAaH
MeTaJlJIMuecKas aHTeHHas CTPYKTypa pacloJjioXeHa Ha OIHOM CTopoHe
IevyaTHOV IIJaTH WJIM KepaMMUYecKOM IIOIJIOXKKM. Ha OIPOTHMBOIIOJIOXHOMN
CTOPOHE pacHoJiokeHa 0asoBasdg IJjlacTMHa B KadveCcTBe  ILJIOCKOCTH
3a3eMIIeHU A (Macch) . AHTeHHasas CTpyKTypa u ©0Oasorad ILJIaCTUHA

COeIMHEHEI C IIOMOIMEBID SJIEKTPUUECKHKX IIPOBOOHMKOB C SJIEKTPUUECKNM



BJIOKOM TIIpMeMa. BBUOY TOJIMHE MaTepuaJsa [IedaTHOW IIJIaTH WM
KepaMMueCcKOM TIOOJIOXKM, aHTeHHa M MeeT OolIpelelJIeHHYI TOJMMHY U IIPpU
PacIoJIOXeHUM HeloCpeaCTBEHHO Ha BEeTPOBOM cTekJe aBJIgeTCHd
3aMeTHOM U MaJIoORCTEeTUUHOM.

Bamauen HaCTOAmEeT o n300peTeHns aBJIgeTCH cosmaHue
YCOBEPMEHCTBOBAHHOM aHTEeHHOW IIaHeJM TPaHCIOPTHOTO CpeIcTBa, B
KOTOPOM aHTeHHa M 0CO0eHHO GPS-aHTeHHa MOXeT OHTE MHTeIpPUpOBaHa
IIPOCTEIM M SKOHOMMUHEIM OOpaszsoM.

B3amaya HaCTOAMETIO M300peTeHMsa pellaeTCcad COTJIaCHO M300peTeHU o
IoCpelCcTBOM aHTEeHHOM naHeJu TPAaHCIIOPTHOTO cpeIncTBa B
COOTBETCTBMM C HE3aBUCHUMBM IIYHKTOM 1 GOpMyJH M300peTeHud.
[IpennouTUTeJIbHEE BapMaHTH OCYIEeCTBJIEHUS PACKPHTH B  3aBMCUMHX
IOyHKTax GopMyJiEl M300peTeHNrd.

CooTBeTCTByKMAasas M300peTeHUd aHTeHHasd IIaHeJlb TPaHCIOPTHOTO
CpelcTBa COIEPXMT II0 MeHblleM Mepe cJelyiomye IPpM3HaKM:

- BHYTPEHHAS IaHeJlb C IIOBEePXHOCThI (III) BHEMHEeM CTOPOHH U
noBepxHOoCThr (IV) BHYTpPeHHEeM CTOPOHH,

- BHeMHSAS IIaHeJlb C IOBepxXHOCTb (I) BHemHEM CTOPOHH M
NoBepxHOCTh (II) BHYTPeHHEM CTOPOHH,

- IO MeHbIeM Mepe OOMH TIPOMEeXyTOUHHM CJIOM, KOTOPHM IO
IJIOCKOCTHM COeIMHSeT IIOBepxXHOCTh (II) BHYTPEHHEM CTOPOHH BHENHEN
IaHeJM C HOoBepxHOoCTh (III) BHemHeM CTOPOHH BHYTPEHHEN aHeJu,

- IIJIocKas aHTeHHas CTPYKTypa, KoTopasd pPacloJioXeHa Mexmy
BHYTPEHHEM [aHeJIblo M BHellHeM HaHeJIbo,

- BasoBas JjlacTuHa, KOTOpas  pacloJioXeHa Ha CTOPOHE
BHYTPEHHEeTIO IMIPpOoCTpaHCTBa (caJloHa TPAaHCIOPTHOTO CpeIcTBa) IO
OTHOIIEHMIO K aHTEeHHOM CTPYKType,

- MexXOy aHTeHHOM CTPYKTypoM ¥ ©0a30BOM ILJIACTMHOM PAaCIIOJIOXeH

IO MeHbIen Mepe OIMH IM3JIEKTPHMK C OTHOCHUTEJILHOM ,HMSJIeKTpMT{eCKOﬁ

IPOHUIIAEMOCTBID €,, U IUBRJIEKTPMK COCTOMT IIO MeHbllel Mepe U3
BHYTPEeHHeM IaHeJM, U3 IIPOMEeXyTOUHOTO CJOS WIM U3 BHYTPeHHeM
[IaHeJ M M TIPOMEXYTOUYHOT'O CJIOSA,

- @aHTeHHasda CTPpyKTypa uMeeT 0a30BYyK I[IOBEPXHOCTL, WMEKIY
OTHOMEHVEe IOJIMHE 1z K mUpMHEe by oT 1:1 mo 10:1, m

- 0Dasorad IJlaCcTMHa pacIlloJIOXeHa [0 MeHbIIen Mepe B ofOJlacTu



OpPTOTOHAJILHOM IpoeKLmnn aHTEeHHOM’ CTPYKTYPE OTHOCUTEJIbHO
BHYTPEHHeV MaHeJu.

Basoraga ILJIaCTHHA NpeniIouTUTeJIbHO CITYXUT B KauecTBe
IIJIOCKOCTU 3a3eMJIeHnd, TO ecTh, OHa MOXeT COeIMHATbLCHA C
BIIEKTPUUECKMM Da30BHM 3a3eMJIeHMeM TPaHCIOPTHOI'O CpencTBa.

CooTBeTCTBYKIAA M3I0OOPETEeHUI aHTeHHada IIaHeJIb TPaHCIOPTHOI'O
CpeIlCcTBa IIpUTOOHa HOJA OTIeJIeHMS cajiloHa TPpaHCIOPTHOTO CpelcTBa OT
BHemHeM cpeldl. TakuMm obpas3oM, oIpelesigloTcsda HoBepxHocTu (II, IV)
BHYTPEHHEY  CTOPOHH aHTEeHHOW IIaHeJIM TPaHCIOPTHOTO CpeIcCTRa,
KOTOpPHEe oOfpalleHs K CaJIOHYy TPaHCIOPTHOT'O CpencTBa, a Takxe
IIOBEPXHOCTU (I, IIT) BHENHENW CTOPOHH, KOTOpEEe  oOpalleHH B
INPOTUBOIIOJIOXKHYID CTOPOHY OT CajloHa TpPaHCIOPTHOTO CpencTBa.

AHTeHHasA CTPYKTYPpa npencraBjgeT coBou IIJIOCKYIO
BJIEKTPONPOBOOHYID CTPYKTYpYy WM cJjioM. OHa pacHIojioXeHa Mexny
BHYTPEeHHe} IIaHeJIbld M BHellHeM IIaHeJibl. BazoBas IIJlJaCcTMHa TakKxe
IpencTaBJigeT CcOOOM BJIEKTPOIPOBOOHYI CTPYKTYypy WIM cCJioM. BaszoBasa
IJlacTMHa TakXe ABJIAeTCS IO CYMeCTBY IJIOCKOM. OHa pacIoJjloXeHa CO
CTOPOHHE CaJiloHa OTHOCUTEJIbHO AaHTeHHOM CTPYyKTYypPH. OTO O3Hadaer,
uro ©Oas30Bad IJlaCTMHa pPacIOoJIOXeHa OJMXe K CaJlIOHY TPaHCIOPTHOIO
CpeICcTra, UYeM aHTeHHasa CTpYKTypa.

B kauecTBe BHYTPEeHHeM IMaHeJM M BHeMHeM I[IaHeJ M, B IpMHLUIE,
INPUTOOHEL BCe BIIEKTPOU3OJIMPYIMEe  [TOOJIOXKU, KOTOPEE ABJIATCA
TEePMUUECKM U XUMWUUECKM CTaOMJIBHEMKY ¥ Pa3MEepHO CTabuMJIbLHBEMU B
YCJIOBUAX M3TOTORJIEHUS U IIPUMMEHEeHMS COOTBETCTBYKIEN U300peTeHN o
AHTEeHHOMW IIaHeJIM TPAaHCIOPTHOTO CpelcTBa.

BHYTPEeHHAd TIIaHeJlb U/UJIM BHEMHAA IIaHeJlb [PellloUTUTEJIbLHO
comepxartT CTEKJIO, OCOBEHHO IIPEenIOUTUTEJIEHO  JIMCTOBOE CTEKJIO,
dpJjIoaT-CcTEeKJIO, KBaplleBOe CTEKJIO, OOpPOCUINIMKATHOE CTEKJIO, HaTPUEeBO—
KajJblMeBOe CTeKJIOo, WM [IpOo3paudHBe ILJIaCTUKHK, NpeniIouTUTEeJIbHO
KEeCTKME I[IPO3PAaudHEEe IJIACTUKM, OCOOEHHO IIOJIUMBTUIIEH, IOJIMIPOIUIIEH,
nosimkapdboHar, [IOJIMMEe TUJIMe TaKpuiiaT, [IOJIMCTUPOJI, noJjiamMmim,
MOJIMBCTEP, MNOJVMBUHMIXJIOPUI W/WIM WX CMeCH. BHYTPeHHSs I[aHelb
U/UIV  BHEmMHSAS TIIaHeJb NPeOlNOoUTUTEJILHO ABJISITCS [IPO3PauvHEMM, B
YaCTHOCTHM, IOJd T[PUMeHEeHUS aHTeHHOW IMaHeJlM TPaHCIOPTHOTO CpelcTBa
B KauecCcTBe BeTPOBOTO CTeKJla WMIM 3aIHeTro CTeKJla TPAaHCIOPTHOTO

CpelCTBa WMJIM IOJPpYyITUX HpMMeHeHMﬁ, IIPM KOTOPEX XeJIaTeJIEHO BEICOKOE



IpoIllyCcKaHMe CcBeTa. B KauecTBe IMIPO3pPaudHOoM, B KOHTEKCTe HaCTOAMeTO
n300peTeHUsa IIOHUMAaeTCHd TOoTIda I[IaHeJlb, KOTOopad MMeeT IIPOIIYyCKaHMe B
BUIOMMOM CIIeKTpajlbHOM »Oramna3oHe OoJjbme 70%. IS aHTEeHHHX IIaHeJen
TPAHCIIOPTHEX CPenCcTB, KOTOPHE He HaxXoOATCsa B CBSA3aHHOM C
OBVDKEHMEM  II0JIE 3peHusd BOIUTEJSA, HalprMep, maHeJen KB,
[IPpOIIyCKaHue MOXeT OBHTb 3HAUMTEJIBHO HMXe, HalpuMep, OOoJblle WM
paBHO 5%.

ToJmmMHa BHYTPeHHeM TIaHeJdM U/WiIXM BHeMHeM I[aHeJM  MOXeT
M3MEeHATHECHA B IMPOKMX Ipenejlax M, TaKuM o0pa30M, OUeHb XOpPOollo
amanTUupoBaTbCH K TpebOBaHUAM KOHKPETHOT'O ciy4yad.
[MpennouTuTesIbHO, CTaHOapTHEE ToOJMHEL oT 1,0 MM @mo 25 MM,
NpenrIouTUTEeJIbHO oT 1,4 MM oo 2,5 MM, NPUMEHAITC A oJjig
aBTOMOOMJILHOTO CTeKJla. PasMep BHYTpPeHHeM MaHeJdu /WX HapyXHOM
[IaHeJiM MOXeT BapbMpoBaThLCA B WMUPOKMX I[IpelejlaXx U 3aBUCUT OT
MacmTata COOTBETCTBYKIETO U30OPEeTeHUI JIIPUMEHEHUId. BHyTpeHHAA
aHeJb u/ U BHEIHAA rnaHeJib MewnT, HalpuMep, B
aBTOMOOMUIIECTPOCHUM OOLUHEHE momanu oT 200 cm? mo 3 M2.

AHTeHHasa TIlaHeJIb TPaHCIOPTHOI'O CpemcTBa MOXeT MMeTh JIOYo
TpexXMepHy© QopMy. IlIpedlIouTMTeJIbHO, TpexMepHas ¢opMa He MMeeT
TeHeBHX 30H, Tak UYTO Ha Hee MOXeT OHBThE HaHECEeHO I[IOKPHTUE,
HalpuMep, OyTeM KaTOOHOTO  pPaclbJIeHUS. BHyTpeHHAsS TIaHeJb U
BHEMMHAA I[IaHeJlb NPedloUTUTEJIBHO [ABJIATCH I[LJIOCKMMM WM CJeTKa WK
CUJILHO V30T HY TEMU B OOHOM  HalpaBJIeHUM WU B HECKOJIbKUX
HalpaBJIEHMAX B I[IPOCTPAHCTBEe. B WYWaCTHOCTM, MCIOJB3YITCHS IIJIOCKMKE
naHeJau. [laHeau MOTYT OHTBH OeCLUBETHHMM MJIM OKpAalleHHHEMHA .

BHyTpeHHHH IIaHeJIb M/MHM HapyXHaAd ITaHeJIb IIpenriouyTrTEeJIEHO

VIMEIOT OTHOCHTEJIEHYID IOVMSJIEKTPUUEeCKYID IIPOHUMIaeMOCTE €y, 1/2 OT 2 nmo 8
M OCOBeHHO IIpedliouyTrTEeJIEHO OT 6 mo 8. HpM MIOOOOHEIX OTHOCUTEJIbHEX
IMSJIEKTPUUECKMX TIPOHMIIaeMOCTAX MOT'YT OBITH obecrieueHs OCOBOEeHHO
Xopolnre XapaKTepPUCTUKM IIpMeMa M Ilepeladl aHTEHHEL.

BHyTpeHHHH IIaHeJIb M/MHM BHeIIHAA IIaHeJIb 10 MeHbIIen Mepe
uepes OIIVIH HpomexyTquHﬁ cJion COeIIVMHEHEL opyT C IPpYyIT'OM.
HpomexyTquHﬁ cJion IIpedllIouTrUTEeJIEHO ABJIAETCA IIPO3PayvYHEM.
HpomexyTquHﬁ cJion IIpedllIouTUTEeJIEHO COIOEpPXUMT IIO MeHbIIeMn Mepe OIMH

ILJIaCTHUK, NPenlIouYTHUTEeJILHO [IOJIMBUHMIIOY TP AJIb (PVB),
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STUJIeHBUMHMIIaLeTaT (EVA) u/uiaM noamMsTuiIeHTepedTasaT (PET). OmHako

HpOMG?KyTOT{HBIﬁ CJIOM MOXeT TakKxe cooepXaTk, HallpmMep, IIoJIMypeTaH

(ITPU, NOJIUIIPONIUIIEH (PP), noJiMakpwuiaT, TIIOJIND TUJIEH (PE),
noJmmkapboHaT (PC), [IOJIMME TUJIME TAKPUJIIAT, MOJIMBUHUIIXJIOPUI,
noJiMalleTaTHYK CMOJIY, JIMTBEBEE CMOJIE, AaKpPWJIaTH, O(OTOPUPOBaHHHE
STUJICH-TIPOIIWJIEHE, MNOJUBUHMIOTOPUI W/MUIM STUJIECH-TeTpadTop3TUIIeH

MM COIOJIMMEPH WM UX CMecCH. I[IpOMEeXyTOUHHM CJIOM MOXeT OHTb
obpasoBaH OOHOWM MJIM HECKOJLKMMM HaJIOKeHHHMM »OPpYI Ha »Ipyra WK
PacIrioJIOXeHHEIMA pPAOoOM [IJIEHKaMu, npruyeM TOJIIMHA [IJIEHKU
IpenrnouTmuTesibHO cocTajgeT oT 0,025 Mm mgo 1 MM, TUnMdHo 0,38 MM
mwm 0,76 wMM. I[IpOMeXyTOUHEE CJIOM MOTYT OHTBH [IPeOlouTUTEJIEHO
TEepPMOIJIACTUYHEMI, W TIIOCJIe JIaMMHUMPOBAHMS BHYTPEHHASd IIaHeJlb WU
BHEWHAA I[IaHeJlb U, I[IpU HeOoOXOIOMMOCTH, JIOOBEe IIPOMEXYTOUHHE CJIOU
CKJIEMBAKTCA OpyIl C OPYIT'OM.

HpOMG?KyTOLIHBHZ cJiom IIpeOIiouYyTrUTEeJIBEHO mmMeeT OTHOCHUTEJIEHYIO

OIMBJIEKTPUUECKYD  [NPOHMIEEeMOCTb €.,3 OT 2 IO 4 m  ocoBeHHO
opennouTruTrespbHo oT 2,1 mo 2,9. Ilpy [DOOOOHHX OTHOCUTEJIEHHEX
IIPOHUIIAEMOCTAX OBUIM IJOCTUTHYTH OCOOEHHO XOpolMe XapaKTepUCTUKMU
AHTEHHEH .

MexIy aHTEeHHOM CTPYKTypor U 0a30BOM ILJIACTHMHOM pas3MelleH II0

MeHbIIeMn Mepe OIOVMH IMSJIEKTPUMK C OTHOCHUTEJILHOM ,HMSJIeKTpML_TeCKOﬁ

IPOHMUIIAEMOCTBIO €,. IIOCKOJIbKY aHTeHHas CTPYKTypa pas3MelleHa Mexnoy
BHYTPEHHEeM IaHeJIblo M BHEMHeM IIaHeJIblo, OIPelloUuTUTEeJILHO II0JIYyYalTCs
TPU OPenlouTUTeJIbHEE KOHOUTYPAaLNUM:

AHTeHHasa CTPYKTYpa pas3MelleHa MexXOy BHemHeM IIaHeJbld U
IPOMEeXYyTOUHEIM cJioeM. OrnopHas IIJlacTMHa MOXeT OBTL pPacloJioXxeHa
MeXmImy IPOMEXY TOUHEIM cjioeM U BHYTpPEeHHeHN IaHeJIbo WIIN Ha
noeepxHocTu (IV) BHYTPEHHEM CTOPOHHB BHYTPEeHHeM IIaHeJlM. B IIepBOM
ciayudae, PACIIOJIOXEHHE  MeXIy aHTeHHOM CTPpYKTypor u  0a30BOM
[JIJACTUHOM IUBJIEKTPUK COOEPXUT IIPOMEXYTOUHHM CJOM MJIM COCTOUT U3
HeTro; BO BTOPOM cJydae, IURJIEKTPUK COOEPXUT IIPOMEXYTOUHHIM CJIOW U
BHYTPEHHIK [NaHeJb MJIM COCTOUT U3 HUX.

AJILTepHaTUBHO, aHTeHHasd CTPYKTypa MoxeT OBTL pa3MeleHa
MexXxIy I[IPOMEeXYTOUHHM CJIOeM M BHYTPeHHeM DaHeJbl. Bba3oBasd ILJlacTHHA

pasMeleHa TOToa Ha TOBEPXHOCTH (1IV) BHYTPEeHHeN CTOPOHH



BHYTPEHHe) IaHeJlIM. B 3TOM Cliydae OUBJIEKTPUK CONEPXUT BHYTPEHHK
laHeJlb WM COCTOMT M3 Hee.

Bo Bcex ciydasax, ©0asoBasd IJIaCcTHMHa pasMelleHa II0 MeHBIel Mepe
B oBJacTy OpPTOTOHAJILHOM MNPOEKIMM aHTEeHHOW CTPYKTYPH OTHOCUTEJIBHO
BHYTPEHHe} IaHeJIM. O39TO 03HadaeT, UYTO, eCJiM CMOTPeTh uepes
AHTEHHYI0 IIaHeJlb TPaHCIOPTHOI'O CpelcTBa M3 CcajJloHa TPaHCIOPTHOI'O
CpeICcTBa, TO eCThb Ha IIOBEPXHOCTH (IV) BHYTPEHHEM CTOPOHH
AHTEeHHOM IIaHeJIM TPAaHCIOPTHOT'O CpencTBa, BMIOHa TOJBKO Oas3oBad
JlacTMHa, M 0asoBas IJIaCcTMHAa I[IOJIHOCTBI 3aKpHBaeT BUI Ha aHTEHHY
CTPYKTYPY .

B OpelnouTuTesJJbHOM — BapMaHTe  OCymMeCTBJIeHMS  M300peTeHUsd,
mwIomans 0a30BOM I[LJIACTMHE OOJblle, UYeM IJIoWadb aHTEHHOW CTPYKTYPH,
OpenlIouTUTesJIbHO IO MeHbllell Mepe Ha 10% Oojeme u  Haubdojee
IpennouTUTeJIbHO IO MeHBIeM Mepe Ha 25% Oojbme. B 1OpyroMm
NPedlIOUTUTEJIEHOM BapMaHTe  OCYHNEeCTBJIeHUSA U300peTeHud, BazoBad
IJlacTMHAa BHCTyIaeT B OPTOTOHAJILHOM IMIPOEKUUM aHTEHHOM CTPYKTYPH
3a IpeneJiEl [IepUMeTpa aHTEeHHOM CTPYKTYPH IO MeHbIel Mepe Ha 2 MM,
NPEenNoYTUTEeJIEHO II0 MeHbIleM Mepe Ha 5 MM M, B UYacTHOCTHM, IIO
MeHbIIe Mepe Ha 10 wmM.

AHTeHHasd CTPYKTypa COIepXuT 0a30BYyK IIOBEPXHOCTHL (OCHOBaHUE)
C OTHOUIEHMEM IOJMHH 1, K mMpuHe by orT 1:1 mo 10:1, OpednouTUTeJIbBHO

or 1:1 mo 2:1 wm ocoBeHHO mOpeanouyrTureJpHO oT 1:1 mo 1,1:1.

BazoBad IIOBEPXHOCTDb aHTeHHOM CTPYKTYPH IPenIIouTUTEeJILHO
npencTaBJigeT cobom P AMOY T OJILHUK, KBampar, Tpaneuuo,
MHOTOYT'OJIEHUK c BoJlee yeM  UYeTHPbMSA yTJlaMu, BILJIUIIC W

OKPYXHOCTBL. B cllydyae MNpAMOYTOJIbLHUKA, OJMHa lp COOTBETCTBYET OJMHE
BoJiee MOJIMHHOM CTOPOHH MNIPAMOYTOJILHMKA, a IIMpuHa b COOTBEeTCTBYET
IoJMHe ©Oo0Jiee KOPOTKOM CTOPOHH MIPAMOYIOJIbBHMKA. B clydae KBaIpaTHOMU
WM IO CYIEeCTBY KBaIpaTHOM 0a30BOV MNOBEPXHOCTM C PAaBHBMM OJMHAMA
CTOPOH, IJMHa 1la M NMPMHa b, MMeonT, TakKuM o0pa30M, COOTHOIIEHUE
1:1. B cJiayyae HeOpaMOyTOJILHOM ¥, B UYaCTHOCTM, SBJJIMITUUECKOMN
CTPYKTYPH, IJMHa lp onpemellgdeTcsad MaKCUMaJIbHOM IJMHOW CTPYKTYPH, a
mMprHa bp — OJIMHOM, OIPOXOOANeM B HalpaBJIeHMM, OPTOTOHAJLHOM IJMHE
la. B caydae KpyTroBoW 0a30BOV IIOBEPXHOCTHM, IJMHa 1l M IHMpHHAa ba
MMeIT OoTHomeHMre 1:1.

B JaCTHOCTHM, I1pm IIPAMOYT'OJIBHEIX MJin KBadpaTHEX ©as30BEX



[IOBEPXHOCTAX, B paMrKax HaCTOAMETO n3obpeTeHnd, OIOVH,
NIPenlIouTUTEJIbHO OBa IMalOHAaJIBHO IIPOTUBOIIOJIOXHEX YyIJla, M OCODOE&HHO
NIpenlouTUTEeJIbHO, BCe YIJIEL MOI'yT OHBTB CKOIIeHH. TakuM ofpasoM,
aHTeHHasd CTPYKTypPa [IpenrnodTUTeJIbHEIM oBpa3oM MOXET OBITH
corjlacoBaHa C IIPMHMMAaEMBIM BJIEKTPOMATHUTHHEM M3JIYyUEeHMEM. Ckoc
OpenIouTHUTeJIbHO COCTaBJgeT MeHbme, ueM 20% IJMHH lp ¥/MIM MUPUHE
ba, npemnouTmMTesJIbHO MeHbIle, ueM 10%.

PasMepel aHTeHHOM CTPYKTYPH, Kak IpaBWJIO, 3aBUCHAT oT
XeJlaTeJIbHOM IIOJIOCE dYacTOT WM COOTBETCTBYKIMEIO IIpMMeHeHUs. 4
MOOMIILHEIX I[IPMMEeHeHMV B »OMala3oHe uyacTtoT oT 0,8 ITu mo 2,7 ITw,
aHTeHHAad CTPYKTypa, KakK IOpaBWJO, MMeeT IJIMHY lp W/WIM NUPUHY bz
or 20 MM mo 60 MmMm. 4 NOPMMEHEeHUMM CIYTHMKOBOM HaBuraumu (GNSS) B
ouamnasoHe dYacToT oT 1,2 ITu mo 1 ITu 7 aHTeHHad CTPYKTypa, Kak
paBUJIO, MMeeT IOJVHY lp U/Wiy mupuHy by orT 30 MM mo 40 MM.

B IPenllouTUTEeJIbHOM  BapMaHTe OCYIIECTRJIEHUS  U300peTeHusd,
aHTeHHasd CTPYKTypa OINTMMM3MPOBaHa mJjg GPS-cuIHajla C 4YacTOToM
1575,42 MI' ¥ IJIOCKOCTM BJIEKTPOMATHUTHEX KoJleGaHMUM  [IpaBou
KpYyTOBOM IoJyiapuU3alumn. HOisa STON uesu, aHTeHHasda CTPYKTYpa
npencraBJjgeT cobo¥ NPAMOYTOJIBHYID 0as30BYID IOBEPXHOCTL C IOJIMHOM 1
36 MM ¥ mUMpPpUHOM by 34 MM wu, cJjlegoBaTeJILHO, C OTHOUEeHMEM
npubiansuTregsHo 1,06:1.

AHTeHHasa CTPYKTypa MOXeT MNIpeOlloudTUTEILHEIM oO0pas30oM MMeThb
OOIOJIHUTeJIb HEE BHIPE3H . [Tpm 2TOM  OCOBDEeHHO NpennoudTUTeJIbHEM
ABJISETCA WeJIeBUIOHHBIM BHpe3. Ilpu OpaMOyTOJILHOM MM KBadpaTHOM
Bas0BOM IIOBEPXHOCTHM AaHTEeHHOM CTPYKTYPH, OoJilee IJMHHAS CTOPOHAa
mMeJIeBMIHOTO BHpe3a I[IPelllouTUMTEeJIbHO OPMEeHTHMpOBaHa IIapaJlJleJIbHO Wu,
B UYaCTHOCTM, BIOOJbL IOMaroHaljlell 0a30BOM IIOBEPXHOCTM. lleJleBUIOHLIM
BHPE3 MMEeT, HallpMMep, IOIpPpAMOYTOJIBHYKD (QOpMy, MIPEedlNOoUTUTEJIBHO C
oJuHoM lsg oT 5 MM mo 20 MM, OpennouTuTesbLHO oT 7,5 MM mo 12,5 mm,
u mupuHOoM bg orT 0,5 MM mo 5,0 MM, npemnoutuTesbHOo oT 0,9 MM IO
3,1 nvmM.

Kpowme TOTO, aHTeHHasd CTPYKTYypa MOXET comepxaThb
NIPpAMOYTOJIEHEIE BHPE3H, KOTOPEE pPacCIOJIOKeHH Ha 00eMx CTOpOoHax
SJIEKTPUUECKOTO IMIPOBOIOAMETrO COeIMHEeHMSI MeXIy aHTeHHOM CTPYKTYypou
M CHUTHAaJIbHOM JIMHMeM B 0as30BOM IIOBEPXHOCTM AHTEHHOWM CTPYKTYPH.

OHu obecneumeanT ocoboe IIpemMymeCcTBO, COCTOAINee B TOM, UWUTO OHU



DAanT BO3MOXHOCTL OCOOEHHO XOpOoWleI'0 BBONA WJM BHBOLA B AHTEHHYD
CTPYKTYPY WJIM M3 Hee aHTEHHOTO CUTHalla, KOTOPHM 3aTeM IOoIaeTCHd
yepes CUTHAJBHYD JIMHUID K [Iepelalllel MM IPUEMHOV 3JIeKTPOHUKE.

B [OpelllouTHUTeJILHOM BapMaHTe  OCYIWEeCTBJIEHUSA  UN300peTeHud,
aHTeHHas CTPyKTypa u/miau 0as3o0Bas IJlJaCTMHa COCTOMT U3 HaHEeCEeHHOMU
IedaTbld U BXMUIaHMEM BJIEKTPOIPOBONHOM IMacCTH, [NPeOlIoUYTUTEJILHO
cepebpoconepxalleil NacTe TpadapeTHOM IIeuaTM. HaHeceHHas I[IedyaTbln U
BXUIaHMEM SJIeKTPONPOBOOHAA IlacTa [IPeOIOUTUTEJIbHO MMeeT TOJIIUHY
or 3 MKM Do 20 MKM ¥ IIOBEPXHOCTHOe compoTuejieHrne oT 0,001
OMm/KBampaT oo 0,03 OMm/xBampar, NpenrnouTUTeJIbHO oT 0,002
Om/xkBanmpaT no 0,018 Om/xBampaT. Takye aHTeHHBHE CTPYKTYPH U
Ba30BEHE ILJIJACTUMHEL MOTYT OHTE JIEeT'KO MHTeIPUPOBAaHHE B IIPOMEINJIEHHEI
[IpOLIeCC IPOM3BOLCTBA M M3TOTOBJIEHEl S5KOHOMMUYHEIM OOpasOM.

B IPYTOM IPenrIouYTUTEJIEHOM BapMaHTe OCYIeCTBJIEHUA
n300peTeHuss, aHTeHHasd CTPYKTypa u/uinu 0as3oBasg IJIaCTMHA COCTOUT
13 BJIEKTPONPOBOOHOM ILJIEHKM, IIPeAloUTUTEeJIbHO MeTaJlJIMUeCKOM ILJIeHKU
1M, B UYacCTHOCTM, IIJIEHKM Menou, cepebpa, 30JI0Ta WIM AaJIOMUHNA.
[IoHATHO, UYTO TakKMe ILJIEHKM TakKXe MOTYT paclojlaraTbCAa Ha HeCcylrX
[IJIEHKAaX, HallpuMep, [IOJIMMEPHEIX  HeCymmMx  ILJIeHKax, TakMx  Kak
[IOJINMVIMIT W IOJIMBTUIIeHTepedTamarT (PET) . Takue aHTeHHEe
CTPYKTYPH ¥ 0asz30BHE ILJIACTMHBEL Ha HeCymMX IIJIEHKax  ABJIARTCA
OCcODeHHO MNpPenlouYTUTEJIBEHEIMM, TaK Kak BCH aHTeHHas CTpyKTypa C
6a30BOM ILJIACTMHOM MOXeT OHBTbH M3TOTOBJIEHa M3 OOHOTO OJoKa U B
opolecce IIPOM3BOLCTEBa MOXeT OHTH YIOODOHO M TOUHO IIO3ULMOHMPOBaHA
3aTeM B aHTeHHOM I[aHeJlM TPaHCIOPTHOIO CPeICTEa.

B IpyTOM IpenrIoYTUTEeJIEHOM BapMaHTe OCyIeCTBJIEHU A
n300peTeHrsa, AaHTeHHas CTPYKTypa u/muiam 0as30Basd IJIaCTUMHA COCTOUT
U3 BJIEKTPOIPOBONHOM CTPYKTYPH, KOTOpas U3 2JIeKTPOIPOBOINHOTO CJIOA
BIEKTPUUECKM M30JIMPOBaHa OT OKpyXawollel'o CJIo4d I[IOCPEeNCTBOM He
VMeKMely MNOKPHETUSA pa3nesMTesIbHOM o00JlacTM, B YacCTHOCTM, He UMMeKleN
[IOKPHTH A pasnelnTelbHOM JIVIHUN . B aJlb TepPHaTUBHOM BapuaHTe
OCYIIECTBJIEHUA M300peTeHMd, pas3neuTresibHad of0JlacThk He [ABJIAeTCd
IIOJIHOCTBI  CBOOOOHOM  OT  IOKPHTHSA, HO pas3nejleHa  MHOXECTBOM
IepeceKamMMUXCsa  pPasIeIMTeJIbHHEX JIMHMM  Ha  Mallke, BIIEKTPUUECKU
M30JIMPOBaHHEE 0O0JlacTM, KOTOpHE VYIIOMMHaeTCd Hajlee KakK pacTp.

Pa3Mept pacTpa BHIOPAHEL TaKMUM obpaszoM, uTo OCTAaBIMUNIC A



SJIEKTPONIPOBOIHEIM cJIoMn He B3aMMONENCTBYeT c ragaiommm
BHICOKOUYACTOTHEM DJIEKTPOMAa T HUTHEM M3JIYUYEHVEM. TUIINYHO,
MaKCHMMAJIbHOE PacCCTOSHME MeXOy IBYyMsS COCeIOHMMM pPas3lesIMTeJIbHEMU
JVHUAMY MEHBIIe WMJIM PaBHO 3 MM.

rprHa pas3neJuTesbHOM o00JlacTy OJiS TIOJIHOCThI0 He  MMemUx
IIOKPHTUS Pa3OeJIMTEJIBHEIX 00JlacTel ¥ PacTPOBOM pPas3melIMTeJILHOM

obylacTu OoJblle MJIM PaBHa 5 MM, OIPedlouTHUTeJIEHO OoJiblle MJIM pPaBHAa

Z/Jg .
eff ; Ioe 7\, ABJIAETCA IOJIMHOWM BOJIHEH 3SJIEKTPOMAIl'HMTHOI'O WM3JIYYEHWMA,

IOJIS KOTOPOM OITMMM3VPOBAHA aHTeHHasd CTPYKTypa, W E€err SABJISETCH
>bdekTUBHOM OVBJIEKTPUUECKOM MIPOHULLAEMOCTBIO OUBJIeKTPUKAE,
OKpYXRamMeIro aHTeHHYH CTPYKTYpY u/manm ©0as30BYI0 I[LJIACTUHY. OJd
AHTEeHHOM CTPYKTYPH, ONTUMU3UPOBAHHOM mOJiss GNSS-cucTeM, mUprHa
cocTaBjageT orT 50 MM mo 90 MM M, B YaCTHOCTHM, OKoJO 70 MM.

TakmMe  aHTeHHEEe CTPYKTYpE ¥ 0Oa30BHEe ILJIACTUHH  ABJIAITCA
OCOBEeHHO IIpPelllOUTUTEJIbHEMA, KOoT'Ia DJIEKTPOIPOBONOHEE  CJIOU  YXe
pasMelleHE B IlaHeJM, KaK 5BTOo [ABJigdeTcd OOBUHEM, HalpUMep, OJ4
RIIEKTPUUECKM HaTpeBaeMbX IIaHeJleM U IIaHeJieM C BCTPOEeHHHM OUJIbLTPOM
OJIS COJIHEUHOTO WMBJIyUYeHMA. 3Oechb IIOJIHOCTBRI He UMeKmas IOKPHTUA
pasieluTesibHasas 006JlacTh WM PacTpUMPpOBaHME BJIEKTPOIPOBOOHOTO CJIOH
MOTYT BHOMPATHECHA MMHMMAJIBHEIMM, UYTOOHE 2QPeKTMBHO He OIPaHMUMBATH
YMCJIO HabJmoOoaeMBIX CIIYTHMKOB (M1 TeJIeCHBI YIOJI AaHTeHHH), B
OTJIMUME OT aHTEeHH, KOTOPHEE BCTPOEHH B NPUOOPHYK IIaHeJb.

B OpedlouTUTEJILHOM BapMaHTe OCYIeCTBJIeHMS COOTBETCTBYIIEN
n300peTeHnI0 AaHTeHHOM IIaHeJM  TPaHCIOPTHOTO  CpelcTBa, mpKrHa
pa3fesIMTeJIbHEX  JIMHMM cocTaBjsgeT oT 30 wMxM pmo 200 MM U
NpennouTUTEJIbEHO oT 70 MKM oo 140 MKM . Takue TOHKUE
pasleJIMTeJIbHEE JIMHUN [IO3BOJIART OCYIECTRBIIATH HaOexHY u
OOCTAaTOUHO BHCOKYK BIEeKTPUUECKYI M30JALMKD, M B TO Xe BpeMd He
MemanT WJIXM MellaloT JMIL B He3HAUMTEeJILHOM CcTeleHuM o0030py uepes
AHTEeHHY IIaHeJIb TPAaHCIOPTHOTO CPelCcTRBa.

COOTBETCTBYKIMNME M300pPEeTEeHNKD 3JIEKTPOINPOBOIHEE CJIOM M3BECTHH,
HanpuMep, w3 DE 20 2008 017 611 Ul, EP O 847 965 Bl wim
W02012/052315 Al. Kak OpaBUJIO, OHM coIepXaT OIOMH MM HECKOJbKO,
HalopuyMep, -OBa, TPU WM YeTHpe B3JEKTPOINPOBOIHEX (OYHKIMOHAJBbHBX

CJIOA. OYHKUMOHAJIbLHEIE CJIOU IIpedliIouTrUTEeJIEHO coepXaT IIO MeHbIIeM
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Mepe OOMH MeTaJlJl, HalpuMep cepedpo, 30JI0TO, MeIb, HHUKeJIb W/UIINU
XpOM, WIXM MeTaJlJIMuecKuy CcIilaB. OyHKUMOHAJIbLHEE CJIOM COOepXaT
ocoBeHHO TMpPenlouTUTeJIbHO IO MeHbmer Mepe 90 wMac. $% MeTaJa,
ocoBeHHO TIO MeHbmeM Mepe 99,9 wMac. % MeTala. OyHKUMOHAaJLHHE
CJIOM MOTYT COCTOATHL M3 MeTajJla WIM MeTaJlJIMuecKoro CIlJlaBa.
OYHKIMOHAJIbHEIE CJIOM OCOOeHHO TIPenOlouTUTeNIbHO CcomepXaT cepedpo
uiam cepebpocolepXammy CcIrJjiaB. Takue OQYHKIMOHAJILHEE CJIOM MMeET
ocoBeHHO IIPenNouTUTENIbHYID BJIEeKTPOIPOBOIHOCTE IIPM OOHOBPEMEHHO
BHICOKOM TIIPONYyCKaHMM B BMIMMOM CIeKTpaJlbHOM IMana3oHe. ToJimMHa
OYHKIUMOHAJIBHOTO CJIOA IIPenOlouTUTeJIbHO cocTaBJjgeT oT 5 HM mo 50
HM, OCOOeHHO IPeAlNouTMTEeJIbHO OT 8 HM »Oo 25 HM. B 2ToM Omuamna3oHe
OJIS TOJIIMHE QYHKUMOHAJIBHOTO CJIOS IOOCTUTAaeTCd MOPedlouTUTEJILHO
BHICOKOE IPOIyCKaHMe B BUOMMOM CIeKTpaJIbHOM IMala30He M OCOOEHHO
OpPenrnouTUTEeNIbHaS 2JIEKTPOIPOBONHOCTE .

Kaxk opaBuJIoO, MeXIy COOTBEeTCTBYIVMA OBYMA COCenHUMA
OYHKLUMOHAJbHEIMHI CJIO AMU PacIIOJIOXEH 1o MeHbIneM Mepe OOVH
OVBJIEKTPUUECKUM CJIoM. IIpeAnouTUTeJIbHEM of0pas30oM, HMXe IIepPBOT0
n/ BLIIE [IOCJIEOHET O OYHKIUMOHAJILHOTO cJjiosa PacIioJIOXeH
IOIIOJIHUT €JIb HEIM OURJIEKTPUYECKUM CJION . IusJIeKTpUUeCKUM cJIon
COOEPXMUT IO MeHbllel Mepe OIOMH OTIOEJILHBEI CJIOM U3 IOUBJIEKTPUUECKOTO
MaTepuraa, HanpuMep, comepxamero  HUTPUI, TakoM KaK  HUTPHUI
KpeMHUS, nim OKCHUI, Takom Kak oKCHUIO AJIIOMUHM A . OmHako
OVRJIEKTPUUYEeCKre CJIOM MOTYT TakXe, COOTBEeTCTBEHHO, comepXaTh
HEeCKOJILKO OTOeJIbHEX cJoes, HaIpuMep, oTImeJIbHue cJiou
OIVRJIEKTPUUECKOTO MaTepuala, CIUlaXuBaomue CJIOM, KOoppeKTuUpyllyre
cJou, BJIOKUPYIOIME  CJIOM M/WIKM  aHTHUOTpaxammye  CJOU. ToJmMHa
OUBJIEKTPUYECKOTO CJIOA COCTaBJigeT, HalpuMmep, oT 10 HM mo 200 HM.

9Ty CJOUCTYID CTPYKTYPY, Kak IOIpaBUJIO, IIOJyYalT IIOCPedCTBOM
[IOCJIeIOBATEJILHOCTM IIPOLIeCCOB OCAaXIeHMs, KOTOPHE BHIIOJHAOTCI C
IIOMOmBID BaKyyMHOTO chnocofa, TaKoro Kak KaToOHOe pPaclhJIieHue B
MarHUMTHOM IIoJie.

OpyTmue HOOOXOOAmME  SJEKTPOIPOBOIHEIE CJIOM MPEeONoUTUTEJILHO
comepxaT OKCHMIO MHIMA—-OJIOBAa (ITO), JeTMpPOBAaHHHM (TOPOM OKCHUI
oJloBa (Sn0,:F) uIM JeTMPOBAHHHM aJlloMMHMEM OKCUI IMHKa (ZnO:Al).

SJIeKTPOIPOBOOHEIM CJIOM  MOXeT IpenCcTaBJIATh cobom  Jmoboe

IIOKPHTIME, KOTOpBIﬁ B IIPMHINIIE obecrieumBaeT BO3MOXHOCTE
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BIIEKTPUUECKOTO KOHTaKTa. ECIM COOTBEeTCTBRYyKIAas M300peTeHMI IIaHelb
DOJDKkHa of0ecleurMBaTh BO3MOXHOCTH 0030pa, KakK BTO MMeeT MeCcTo C
IaHeJIaMU B obracTu OKHa, TO 3JIeKTPOIPOBOOHEMN cJjon
OPenrnouTUTEeJIbHO ABJISeTCS IPO3PaduHbM. B IpedlouTUTEeJIbHOM BapHuaHTe
OCYImMeCTBJIEHUSA, DJEeKTPOINPOBOOHEIM CJIOM SABJISETCH CJOeM WM CJIOUCTON
CTPYKTYPOM M3 HECKOJBKUX OTIHEJIBHEX CJI0OeB C Oof0mer  TOJIIMHOMN
MeHbIleM WMJIM PaBHOM 2 MKM, OCOOEHHO IMIPedlouTUTEJIbHO MeHbIeW WK
paBHOM 1 MKM.

[IpennouyTUTEeJIbHEM COOTBETCTRYKIUN  M300peTeHUIO IpO3pPayuHbE
BJIEKTPONPOBONHE CJIOM MMEeT I[IOBEPXHOCTHOE CONpOTHRJIeHMe oT 0,4
Om/kBampaT nmo 200 OMm/kBagpaT. B 0COOeHHO MNPenlouTUTEJILEHOM
BapraHTe OCyIeCTBJIEHU S, COOTBETCTBYINUN n300peTEeHND
BJIEKTPONPOBOOHEN CJIOM MMeeT IIOBEpPXHOCTHOe coIpoTuBJeHue o1 0,5
Om/xkBamparT mno 20 OM/kBampaT. CJOM C TaKuUMM IIOBEPXHOCTHEMA
COIIPOTHUBJIEHU AMA ABJIAITCA OCOBEHHO NOOXOOANMYM  IOJIA oboTrpeBa
naHeJe (CTekoJI) TPAaHCIOPTHOTO CpelCcTBa IIPYM THUIOBHX OOPTOBHX
HanpaxeHuax oT 12 B mo 48 B miIM B DSJEKTPUUECKUX TPaHCIOPTHHX
CpeICTBax C TUIIOBHMM OOPTOBEIMM HalpsxeHuamMm no 500 B.

B IOpednouTUTEJILHOM BapMaHTe OCYIeCTBJIEHMS COOTBETCTBYIIEN
n300peTeHnd MHOTOCJIOMHOM IMaHeJM, SJIEKTPONPOBOIHEIN CJIOM pa3MelleH
yIaJIeHHO Ha NMPpMHY OoT 2 MM nmo 50 MM, OpPemnIoudTMTeJIbHO OT 5 MM Oo
20 MM OT Kpasg MHOTOCJIOMHOM IaHeJ M. JJIEKTPOIIPOBONOHEIM CJIOM ToTna
He muMeeT KOHTAaKTa C aTMochepo¥ M 3BamulleH BHYTPM aHTEHHOM I1aHeJu
TPAHCIOPTHOTO CpPpelcTBa IIPEeOlNoUuTUTEJIbHO C IIOMOIBI I[IPOMEXYTOUHBIX
CJIOEB OT IIOBPEeXIeHUN UM KOPPO3UU.

SJIeKTPONPOBOAHEM CJIOM TIPENNOUTUTEJIBHO COIEPXUT IIpOo3pavHoe

3JIeKTPONPOBOOHOE IMOKpHTUe. "llpospauHoe” 3meck oO3HauvaeT Ipo3padHoe
IOJIS 2JIeKTPOMaTHUMTHOTO MBJIYUeHMSa C IJuHOM BoJHH oT 300 HM mo 1300
HM M, B YaCTHOCTM, IOJS BUIMMOT'O CBeTa.

Ecim He TpedyeTcs, UTOOH SJEKTPOIPOBOIHEIM CJIOM OBJI BHIIOJHEH
Ipo3payHEM, TakK KaK aHTeHHad CTpyKTypa u/miau ©0asoBadg IIJlacTUHA
pas3MmemeHa B 00JaCTM AaHTEeHHOMW IaHeJIM TPAaHCIOPTHOI'O CpeacTBa, B
KOTOpOoM 0030py OpeddTCcTBYeT 3alMTHas (MacKupyomas) IIedaTb WK
[IJIJACTUKOBHIM  KOPIIYC, SJIEKTPOIPOBOIOHEIM  CJIOM Takxe MOXeT OHBTh

BHIIOJIHEH 3aMeTHO 0oJiee TOJICTHM, UYeM IIPO3PAaUHHE DJIEKTPOINIPOBOIHEE
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cion. Takme 0OOJiee TOJICTHE CJIOM MOTI'YyT MMETH 3aMeTHO 0OoJiee HUBKOe
IIOBEPXHOCTHOE CONPOTHURIIeHVEe. IIpeANouTUTEJIbLHOM Ovla OB, HaIpUMep,
BIIEKTPONPOBONHAA ILJIeHKa, [IPeOIOUTUTEJIEHO MeTajlIMuecKasd ILIJIeHKa U
OCODEeHHO [LJIEHKA Menu, cepebpa, 30J10Ta VI aJIIOMUHN A .
SJIEKTPONPOBONHAA I[LJIEHKa [IPEeMMyIMeCTBEeHHO MMeeT TOJIMHY oOT 50 MKM
no 1000 MM w® OpennoururesisHO oT 100 MrM mo 600 MKM.
SJIEKTPONPOBOOHAA [LJIEHKA IperMyleCTBEHHO uMeeT YIeJIEHY
NPOBOOMMOCTE oT 1*10° cum/M mo 10*¥107 cuM/M ¥ MOPedlouTUTEJIbHO OT
3,5*107 cum/M mo 6,5*107 cum/M.

CilenyeT w¥WMeThb B BMOY, UYTO aHTeHHasa CTPyKTypa u ©0asoBad
[JJaCTUHA COIJIaCHO BHIIEONMCAaHHEM (opMaM BHIIOJHEHNA, HaIIpUMep,
TaKMM KakK IIeuaTHasd IacTa, DJeKTpOoNpoBOoOHAad IIJIeHKa M OTIeJIbHEM
BJIEKTPONPOBOOHEIL CJIOM, MOTYT KOMOMHMPOBATLCA OpyI C OpyroM. To
eCcThb, aHTeHHas CTPYKTypa COCTOUT, HaIPUMEpP, U3 3JIEeKTPOIPOBOOHOM
IJIeHKM, ¥ 0Gas30Bad IJlacTMHa - M3 I[IedaTHOM [acTH U T.I.

B [OpeONOUTUTEJILHOM BapMaHTe OCYMeCTRBRJIEHMS COOTBETCTRYNIEN
1M3006peTeHNI0 AaHTEeHHOM IaHeJM TPaHCIOPTHOTO CpelCcTBa, aHTeHHas
CTpYyKTypa M 0a30oBad IJlaCTMHa pa3MelleHB Yy BHEMHeI'Oo Kpasd [IaHeJn. B
3TOM ciydae MaKCUMaJIbHOe paccTosHue oo BHEMHETO Kpasd
OPEenrnouTUTEJIEHO CcocTaBJigeT MeHee 20 cM, 06o0Jiee OPeOlodTUTEJIBHO
MeHee 10 cM. D5TO TMO3BOJISAET CKPHBATE AaHTEHHYK CTPYKTYPY, ©0a30BY
IJIACTUHY U TIOOBOOAMME JIMHUM IIOH OITHUUECKMM He3aMeTHOM I1edaThbio
YepHOM KpacKOM WMJIM C IIOMOUIBI KPHIIKM, HaIpuMep, Koplyca KaMepH.

B IPpYyTOM NpennouTUTEebHOM BapMaHTe OCYyWeCTBJIEHUSI
COOTBETCTBYyKIMEN n300peTEeHND aHTeHHOM aHeJiu TPaHCIIOPTHOT'O
cpencTBa, AaHTEeHHOEe OCHOBaHME aHTeHHOM CTPYKTYPH Uepes IILJIOCKUMN
IPOBOIOHMK BHBEIEHO K Kpak aHTEeHHOM I[IaHeJIM TPaHCIOPTHOTO CpelcTBa
U U3 Hee. IIpu 3TOM IJIOCKMM MIPOBONOHMK IO MeHbBIleV Mepe B o006JacTH,
KOoTOopad MOXeT OHTbH pa3MelleHa CMeXHO C KYy30BOM TPaHCIOPTHOIO
CpelnCcTBa, BHIIOJHEH KaK TIOJIOCKOBHM TIPOBOOHMK U MIPelloUuTUTEJIBEHO
KakK KOIIJIaHaApPHEM I[OJIOCKOBHM IMIPOBONOHMK, CHUTHAJIbHas JMHUSA KOTOPOTO
BJIEKTPOIPOBONHO CBA3aHa C aHTeHHOM CTPYKTYpPOM, M B3KpaHMpPOBaHUE
KOTOPOTO BIIEKTPOIPOBOLHO CBSA3aHO C Basz0BOM LJIaCTUHOM .
"IIIeKTPOoNIpOoBOIHA L cBa3L” 30ecCh o3HauvaeT IPenrnouTUTesILHO

I'aJIbBaHMUYECKYIO CBA3b. AJ'H::TepHaTMBHO, CBA3b MOXeT OBEITH Takrxe
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eMKOCTHOM .

B IPYyTOM IPenIIoYTUTEeJIEHOM BapraHTe BHITIOJIHEHU I
COOTBETCTBYWIEN n300peTEeHND AHTeHHOM naHeJu TPAHCIIOPTHOTO
CpencTBa, AaHTeHHasd CTPYKTYpa ¥ CHUTHaJbHAaS JIMHMS IIOJIOCKOBOTO

NpoBOOHMKa M/Miar 06asoBag IJIaCTMHA ¥ SKpaHMpOBaHMEe IIOJIOCKOBOTO
IPOBOIHMKA BHIIOJHEeHH 3a OIHO Iliejloe. D3To TIo3BoJigeT u3bexaThb
IIOTepu TMPOBOAMMOCTM IIpM IIepexolax MexOy Pa3JIMUHBEIMKY YydacTKaMu
AHTEHHE. Kpome TOTO, Takasg eJbHasa CTPYKTYpPa MOXET
M3TOTaBJIMBATECA OCODEeHHO IMIPOCTO, KOI'Ja COOTBETCTBYyKIME BSJIEMEHTEH
PacCIIOJIOXEeHE Ha ofmeM Hecylmel IJIeHKe.

[IOJIOCKOBHIM IMPOBOOHMUK IIPEONOUTUTEJIBHO BEHIIOJHEH KaK I1IJIEHOUHHN
IPOBOIOHVK MJIM TUOKMM I[IJIEHOUHHM IIPOBOIHMK (IJIOCKMM MIPOBOIOHUK,
IIJIOCKUM JIEHTOUHEIMN IIPOBOIHNK) . Ilon [IJIEHOYHEIM IPOBOIOHMUKOM
IIOHMMaeTCsa DJeKTPUUEeCKUM IPOBOIHUK, MUPMHA KOTOPOTO BHAUMTEJILHO
BoJiblle, uYeM €TI0 ToJimMHa. TaKol IJIEHOUHHY [IPOBOIHUK IIpedcTaBJIsgeT
coboi, HaIpuMmep, II0JIOCY WM JIeHTY, COIOepXallyld WJIM COCTOAMYy U3
Menu, JIyXeHOoW MeIu, aJioMMHKUSA, cepebpa, 30J0Ta WJIM UMX CIJIaBOB.
[[JIGHOUHHM TIIPOBOOHUK MUMeeT mIMPUHY, HalpuMmMep, OT 2 MM IO 16 MM U
ToJImMMHY or 0,03 MM pmo 0,1 wMMm. [JIGHOYUHEIM IPOBOIOHUK MOXET
comepXaTh U30JIMPYIOIYIO, OPenrnouTUTEeJIbHO  IIOJIMMEPHYID  00O0JIOUKRY,
HaopyMep, Ha I[IOJMMMUMOHOW OCHOBe. IIJIEHOUHHE I[IPOBOIHMKM, KOTOPHE
OIPUTOOHE MOJIS KOHTaKTa C SJIEKTPOIPOBOIHEIMM IIOKPHTUAMM Ha IIaHeJIIx,
VMeIT, HalpuMep, IIOJIHYID TOoJmMHY Jumbs 0,3 M. TakuMe TOHKUE
[IJIEHOUHHE IIPOBOIHMKM MOTYT OHTL ©0e3 TpyOa BCTPOEHH Mexnoy
OTHOeJILHEMM IIaHeJIIMM B TepMOIJIaCTUMUYHOM IIPOMEXYyTOUHOM CcJioe. B
[IJIEHOUHOM IpoBOIAmen JleHTe MOXeT HaxXOIOUTLCSA HECKOJILKO
SJIEKTPUUECKM M3BOJMPOBAHHHX OPYID OT Ipyra IPOBOOAIMX CJOEB.

B kauecTBe aJIbTEePHATMBE, TOHKME MeTaJlJIMueCKMre IMIPpOoBOIda MOTYT
OBITEL MCIIOJIL30BAHH B KauecTBe SJEeKTPUUeCKOM IMIOOBOOAmEeN JIMHUM.
MeTajlIMuecKue IMOpPOBOOa ComOepxXaT, B UYacCTHOCTM, Menb, BoJbopaM,
30JI0TO, cepebpo WMIM aJloMMHUM WMJIM CILJIaBH I[I0 MeHbIlel Mepe IBYX U3
STUX MeTaJIJIOB. OTKM CIJIaBEH MOTYT TakKXe coIepXaThb MoJIubneH, peHuM,
OCMUM, UPUOMM, OaJlJlaIuy WM ILJIaTUHY .

SJIeKTpUUYeCcKHre IpoBOIOANME coeIMHEeHU S MexXIy aHTeHHOM
CTPYKTYPOM ¥ BJEeKTPUUEeCKOW TMOoABONAmMeV JIMHMEeNW u/uiu ©0as30BOu

ILJIacTUHOM u 3aszeMIgnImen JIMHUEeN nJin SKPaHVMpPpOBaHMEM
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OPenIouTHUTeJIEHO OCYIEeCTBIISNTCS C IIOMOMBID SJIEKTPOIPOBOOHOTO KJed
W IagHoT O coeIMHeHUd, KOTOPHE obecneunBamnT BO3MOXHOCTD
HageXHOTO U IIOCTOSAHHOTO COEeIMHEHMS DSJIeKTPHMUeCKOTO IMIPOBOIAMETO
coeIMHeHUd MeXOy COeIMHUTEJILHOM oO6JlacThio M IHOOBOOAmeN JMHMel. B
KaueCcTBe aJlbTepPHATUBH, SJIEKTPUUEeCKOe MIPOBOOAINee COeIMHEHME MOXET
Takke OCYmMEeCTBJATECS C  IIOMOWBI  3aXxwuma, Tak KaK  3SaXuMHOe
(KJIeMMOBOE) CcoeIMHeHMe OQUKCUPYEeTCsS OT COCKaJIb3HBaHUA 3a CUerT
nopoliecca JIaMMHMPOBAHMS. B KauecTBe aJIbTEPHATUBE, [IOOBOIAmASL
JMHMA MOXeT HAHOCUTBCS IIeUaThbld C IIEePeKPHTHMEM Ha COeIUMHUTEJILHOM
ofJjlacTM, HaIp¥Mep, C IIOMOWbI MeTajlJlIocoIepXamel ¥, B UYaCTHOCTH,
cepebpocomepxalell 3JIeKTPONPOBOOAMEN IIeyaTHOM I[IacTeH. B KauecTBe
aJlb TEePHATUBE, DJIEKTPUUECKOoe IIPOBOIANee COeIMHEeHMe TakKke MOXeT
OBITE BHIIOJHEHO C IIOMOMLI0 MalKM.

B IPYyTOM IpennouTruTeJILHOM BapuaHTe OCYIEeCTBJIEHN S
COOTBETCTBYIIEeN n300peTeHNIO aHTEeHHOM maHeJm TPAHCIIOPTHOTO
cperncrTBa, 06aszoBasg IJlJaCTMHA MMEeeT YYacTOK 3a3eMJIeHMS U YydacTok
eMKOCTHOM CBSL3M MOJIS EeMKOCTHOTO BHBOIA AHTEHHOTO CUIHaja. lpu
STOM CJlydae aHTeHHBM CHUTHaJl ¥MeeT eMKOCTHYI CBSA3b C 006JacTbio
eMKOCTHOM CBA3M B IIJIOCKOCTM 0as0BOM IJIAaCTMHE Uepes OUBJIEKTPUK
MeXIYy aHTeHHOM CTPYKTYPOM M IUIOCKOCTBI 0a30BOM ILJIACTMUHE. YUaCTOK
eMKOCTHOM CBA3M ToI'Ja COeIMHEeH ¢ YYaCcTKOM CUTHAaJLHOM JIMHUMA
IUIEHOUHOTO IMNPOBOOHUKA WIM MIOSHTHMUEeH eMy. 3TO OCOOeHHO BHIOIHO,
Tak KakK DJIeKTprUueckMe IMIOIOBOOAmMe JIMHUUM OJIS aHTEeHHOTO CcurHaja u
3a3eMJIeHMe MM SKpaHMpOBaHMe Ha IUJIOCKOCTM MOTYT OHTL M3TOTOBJIEHH
IPOCTEM CIIOCOOOM C IIOMONLI E€OUMHCTBEHHOTO IIOJIOCKOBOTO MIPOBOINHMUKAE.
AHTeHHad CTPYKTYpPa BHYTPM aHTEHHOM IIaHeJIM TPaHCIOPTHOTO CpelCTBa
He TpebyeT OTIEJILHOTO KOHTAKTHMPOBAaHMUSA, U He TpebyeTCcsS BHBOIUTL
OTHEeJILHEM MPOBOOHMK M3 aHTEHHOM IIaHeJM TPaHCIOPTHOTO CpelCTBa,

UTO CHMXaeT HpO@ﬂeMH repMeTrM3IallMM M KOPPO3MIM Ha Kpak IIaHeJlHr.

B IPYyTOM IPenIoYTHUTEeJIEHOM BapraHTe OCYIMeCTBIJICHUI
COOTBETCTRYIIEH n300peTEeHUD aHTeHHOM aHesn TPAHCIIOPTHOTO
cpeIncTBa, IpOMeXy TOUHEBI CJIOM B obJacTH, PAaCIIOJIOXEeHHOM

HelloOCPeOCTBEeHHO MeXOy aHTeHHOW CTPpYKTYpor ¥ 0a30BOWM ILJIaCcTHHOM,

cocTouT nus OIMSJIEKTPHKa C OTHOCUTEJILHOM ﬂMSHGKTqueCKOﬁ

IIPOHMLIIaeMOCTEIO €r, 3 KoTOpada DoJiblne, ueM OTHOCHTEJIEHa#4d
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IV2JIEKTPUHUEeCKaAd IIPOHMIIaeMOCTE €y,3 IOMSJIEKTPMKa IIPOMEeXyTOWHOT'O CJIOA

B OKpyXawllell o0JjlacTu. I[IPeANOoUTUTEJIBHO &£,,3>3*E,, 3. 3TO uUMeeT ocoboe
IpeuMyIeCcTBO, COCTOAINee B TOM, UTO XapaKTEepUCTUKUM IIpUeMa U

InepeiadyrM aHTEeHHEI MOI'YyT Jier'de aIallTMpoBaTbBECA K COOTBeTCTBYKINVM

INOTPeOHOCTAM.
B IPYyTOM IPenrIouYTUTEJIEHOM BapMaHTe OCYyIeCTBJIEHU A
COOTBETCTBYKIIEeN M300peTEeHUO aHTeHHOU naHeJu TPaHCIIOPTHOTO

CpeICTBa, aHTeHHasd CTPYKTypa, IUIOCKMM I[OIPOBOIOHMK M/MIM ©Oas3oBad
IJjlacTHUHa pas3MelleHH Ha Hecymen IIJIeHKE . Hecymasa IJIeHKa
IpPenrnouyTUTEJILHO COOEPXUT [IOJIMMED, u BoJiee IpPenrnouYTUTEJILHO
COOEPXUT IMNOJIUUMUIL WIM IOJIUsTUIIeHTepedTanat (PET) MIM COCTOUT U3
HeTo. Hecymasa IIJIEHKA nMeeT OTHOCHUTEJIbLHYIO OVBJIEKTPUUECKYIO
IPOHMIIAEMOCTE OT 2 1o 4 m o0coOeHHO IMNIpeldlouTUTeJIJbHO OoT 2,7 IO
3,3. B BaBUCHMMOCTM OT PAaCIIOJIOXKEeHMS HecCyleM IIJIEHKM 10 OTHOMEHMI K
AHTEeHHOM CTPpYKType u 0a30BOM ILJJaCTHMHe, Hecymas ILJIeHKa MOXeT
CIIyXUTE B KaudecCcTBe IIPOMEXYyTOUHOT'O IMBRJIEKTPMKAa M LieJleHallpaBJIEHHO
COBMECTHO OIIPeneJiIATh aHTeHHHEe XapaKTepUCTUKU.

V306peTeHre TakKXe OTHOCUTCS K YCTPOMCTBY AHTEHHOM IIaHeJ M
TPAaHCIIOPTHOTO cpencTrBa, KOoTOopoOe COOEepPXUT COOTBETCTRBYIMYIO
n300peTeHnI0 aHTEeHHYIO IlaHeJIb TPAaHCIOPTHOTO CPenCcTBa, BHIIOJHEHHYIO,
Kak OIIMCaHO BHIIe, a Takxe IIPUMEeMHYID WM IIepelallyld SJIeKTPOHUKY,
KOoTopasa »BJeKTPUUEeCKM CBA3aHa C aHTeHHOM CTPYKTYpouM u 0a30BoOM
JjacTuHoM. IlpM STOM aHTeHHasd IIaHeJlb TPAaHCIOPTHOTO CpPeOcTBa
BHIIIOJIHEHA B BUIEe OCTEeKJIeHMS B KY30Be TPAHCIOPTHOTO CpelcTBa.
BazoBasg ILJlJacTHMHA [OPEeOlOoUTUTEJIbHO CJHYXUT B KauecTBe ILJIOCKOCTHU
3a3eMJIeHrsa, IOpuueM 0OasoBas ILJlJacTMHa B DSTOM CJydyae coeduHeHa C
SJIEKTPUUYEeCcKMM Oas30BHM 3a3eMJIeHMeM TPaHCIOPTHOIO CPeIOCcTBa.

PasJuMuHble OINMCAHHEE BHIIe BapMaHTH OCYMeCTBJeHUS ¥ QOPME
BHIIIOJIHEHMU A COOTBETCTBRYIIEN 1n300peTeHNo aHTeHHOM naHeJu
TPaHCIOPTHOTO CpeICcTBa MOTYT OHTL peaJlM30BaHH B OTOEJLHOCTU WM
B Jo60M KOMOMHAILIUM .

IpyTo¥ acHekT HacCTOAmMeTO M300peTeHMS BKIOUaeT B ceda crnocod
M3TOTOBJIEHUSA aHTeHHOM naHeJu TPAaHCIIOPTHOTO cpencTeBa, B
YyacTHOCTHU, BHIIIOJIHEHHOM, Kak OIMCAaHO BHIIE, COOTBETCTRYIIMEN

N300peTeHN AHTEeHHOM IaHeJIu TPAaHCIIOPTHOI'O CpellCTBa, conepxameﬁ
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10 MeHbIIel Mepe:

(a) WBTOTOBRJIEHMEe YJIOXKEeHHOM B CTOIKY I[IOCJeIOBATEJIbLHOCTU U3
BHYTPEHHe) IaHeJM, I[I0 MeHblleM Mepe OIHOTO IMIPOMEeXyTOUHOTO CJIOS U
BHeMHEeW IIaHeJMu, I[IpuUyeM IIJIOCKasd aHTeHHas CTPYKTypa pasMellaeTcsd
MeXIy BHYTPeHHeM IIaHeJIblD I BHENHeM [DaHeJiblo, UM 0as30Bas IJIaCcTHHA
pasMemaeTcsa CO CTOPOHE BHYTPEHHEeTO I[IPOCTPaHCTBa II0 OTHOUEHUI K
AHTEeHHOM CTPYKType, U

(b) JamMyHUpPOBaHMe VYJIIOXKEHHOM B CTOIKY IIOCJEeIOBATEJILHOCTU IJIS
IIOJIyUYeHMsI aHTEHHOM IIaHeJIM TPaHCIOPTHOTO CpeXCTBa.

JlaMMHVpOBaHMe, TO €CThb COEeIMHeHMe BHYTPEHHeM [NaHeJlu U’
BHeIHEN naHeJu yepes IIPOMEXY TOUHEIM cJon Ha sTarne (b)
IPeIdlIOUTUTEeJIEHO OCYMEeCTBJISeTCSa I[I0I IOeMCTBMeM TellJla, BakKyyMa
U/Man  OaBJIEHWUSA. MoryT IIPMMEHATLCHA  MBBECTHHE CrIOCOBE  IJiA
M3TOTOBJIEHUSA MHOTOCJIOMHOM INaHeJM.

MoryT BHIIOJIHATBLCSH, HalpuMep, Tak Ha3HBaeMbe aBTOKJIaBHEE
CIIOCOBEl IpM I[OBHIIEHHOM HOaBJieHuu oT 10 ©Gap @mo 15 0BGap u
TeMrnepaTypax oT 130°C mo 145°C B TeueHMe MNPUMMEPHO 2 uYacoB. CaMu
rno cebe UBBECTHHE CIOCOOH (QOPMOBAHMSA BaKYYMHEIM MEIKOM  MJIU
BaKyyMHHM KOJIBILIOM MOEeMCTBYIOT, HalIpuMep, OpM IaBjieHuM oKojio 200
Mbap ¥ TeMHepaType oT 80°C mo 110°C. BHyTpeHHAd  IIaHeJb,
TEePMOTIJIACTHUUHLM [IPOMEXYTOUHHM CJIOM M BHEMHAA IIaHeJb TakKXe MOTYT
IpeccoBaThLCA B KallaHIpe MexIy II0 MeHbIlel Mepe OIHOM Iapo¥ BaJIKOB
c obpa30oBaHMEM IaHeJM. YCTaHOBKM TaKOTO TUIa IJS WM3TOTOBJIEHUSA
laHeJlel M3BeCTHH M, KakK I[OpaBUJIO, ¥VMelT I[I0 MeHbIleM Mepe OIUH
HaTpeBaTeJILHHEM TYHHEJbL TIIepel I[IPeCcCOBHM IexXOoM. TeMmIepaTypa BO

BpeMs IIpollecca IIpecCOoBaHMsA COCTaBJfgeT, HalpuMmMep, oT 40°C mo

150°C. KoMOuHaLMM KaJJaHOPOBOTO ¥ AaBTOKJABHOTO clocoba XOopomo
3apeKOMeHIoBalM cefd Ha IpaKTuKe. B KauecTBe aJIbTEPHATUBE, MOIYT
OHITL MCIOJIB30BAaHE BaKyyMHHE JIlaMMHATOPH. OHM COCTOSAT M3 OIHOW WU
HEeCKOJIBKUX Hal'peBaeMHX n BaKyyMUPYEMEIX KaMmep, B KOTOPEIX
BHYTPEHHAA I[IaHeJlb M BHENHAs I[laHeJlb JIaMUMHUPYKTCH, HallpuMep, B
TedueHMe OKOJIO 60 MMHYT I[IPpM I[IOHVMXEeHHHEX HOaBJjieHMAx oT 0,01 MOap 1o
800 mMBap m TemnepaTypax oT 80°C mo 170°C.

IpyTol acHoeKT HacToOAmMeI'o M300peTeHMs BKJOUYaeT B celsa

IIPVMMEHEHVIE COOTBeTCTByIOH_[eIZ MBOGpeTeHMIO aHTeHHOM IIaHeJIn
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TPAHCIIOPTHOTO CpPpencTBa B CPeICTBax TPaHCIOPTUPOBKM IJI4 IBUXEHUA
Ha cCylme, B BO3OyXe MWIM IO BOIe, OCOOeHHO B IoOes3max, cymax u
aBTOMOOMIIAX, HalIpUMep, B KauveCTBe BeTPOBOTO CTEeKJa, 3adHeTo
crTekJya, OOKOBOTO CTeKJa ¥M/WMIM CTekKJla KPBIIU .

Kpowme TOT'O, n300peTeHNre BKJIOUAET B cebda [IpUMeHeHue
COOTBETCTBYIIEeN M300peTeHUD aHTeHHOU raHemn TPAHCIIOPTHOTO
cpencTeBa nJjd npueMa GPS-CHUI'HAJIOBR IJISI CIOYTHUKOBOM HaBUTAlLUMU.

B pajsipHeMmeM M300peTeHMe I[IOACHAeTCsa 0Oojlee HIOOPOBHO  CO
CCBUIKOM Ha UYepTeXM M I[IPMMEpPH BHIIOJHEHUSA. UYepTexu IpedCTaBJIsalT
cobom cCcxeMaTHMuHOoe U300paxeHUe, BEIIIOJIHEHHOE He B Macmrabe.
UepTexy HUKOMM OO0pas3oM He OI'paHUUMBAaKT M300peTeHNe.

Ha depTexax NOKa3aHO clenywoiee:

dur. 1A - BUI B IJjiaHe BapMaHTa OCyEeCTBJIEHUSA
COOTBETCTBYKIEN M300peTeHND aHTEeHHOM raHeJn TPAaHCIOPTHOTO
cpencrsa,

dur. 1B - yBeJIMUeHHOE IpelCcTaBJIeHMe OopaIMeHTa Z Ha our. 1A,

dur. 1C - BuMO B IIONEPEUYHOM CeUeHUM BIOJIbL CeKymel JmHum A-A'
Ha ¢ur.1B,

Odur. 1D - BUI B IOINEPEeUYHOM CeUeHMM BIOOJIb Cekymel JuHuu B-B’
Ha o¢ur. 1B,

dur. 1E - BUI B IOIEPEUYHOM CeUeHMM BIOOJIb cekymel JuHum C-C’
Ha o¢ur. 1B,

Odur. 2A - BUI B IIOIIEPEUYHOM CeUEeHMM BIOOJIb CekKymelr JuHuu A-A'
aJIb TEPHATUBHOTO IIpMMepa BHIIOJHEHMS CcoIJilacHo o¢ur. 1B,

durT. 2B - BUI B IIOIIEPEUYHOM CeUeHWM BIOOJIb CeKymelr JuHuu B-B’
aJIb TEPHATUBHOTO IIpUMepa BHIIOJHEHMS CcoIJilacHo o¢ur. 1B,

our. 3A - BUI B IIOIIEPEUYHOM CeUeHWM BIOOJIb CeKymelr JuHuy A-A'
elle OOHOTO aJIbTEPHATHMBHOI'O IIpMMepa BHIIOJHEHMSA CcOoIJlacHo o¢our. 1B,

dur. 3B - BMO B IIOIEPEYHOM CEeUYEeHUM BIOJb JuHUM B-B' eme
OOHOTO aJlbTEPHATHMBHOI'O IIpMMepa BHIIOJHEHMSA CcOIJlacHoO o¢ur. 1B,

dur. 4A - BUO B IUJIaHe e€lle OOHOI'O aJIbTEPHATHMBHOI'O BapMaHTa
OCVYIIeCTBJIEHNA COOTBETCTBYyKIEN N300pEeTEeHND aHTeHHOM naHenu
TPAaHCIIOPTHOTO CpelnCcTBa,

dur. 4B - yBeJIMUeHHOE IIpeHICTaBJIeHMe OQparMeHTa Z Ha o¢ur. 4A,

dur. 4C - BUI B IOIEPEUYHOM CeUeHWM BIOOJb CeKymelr JmHuy A-A'



18

Ha our. 4R,

dur. 4D - BUI B IIOIIEPEYHOM CeUeHWM BIOOJIb CeKymelr JmHuu B-B’
Ha our. 4R,

our. 4E - BUI B IIONEPEYHOM CeUeHMM BOOJIb Ccekymelr JmHuu D-D'
Ha o¢ur. 4B,

dur. 5 - yBeJIMUeHHOe IpelcTaBlieHMe ¢paIMeHTa Z Ha o¢ur. 4A c
aJIb TePHATUBHEM BapMaHTOM OCYIeCTBJIEHUI COOTBETCTBYKIEN
n300peTeHMNI0 aHTEeHHOM CTPYKTYPH,

dur. ©A - BUIO B ILJIaHe elle OOHOTI'O aJIbTEepHATHMBHOI'O BapMaHTa
OCVYIIeCTBJIEHNA COOTBETCTBYKIEN MN300peTeHND aHTeHHOMU [aHeun
TPaHCIIOPTHOTO CpencTBa,

dur. 6B - yBeJIMUEHHOE IIpPenNCTabBJieHMe OQparMeHTa 72 Ha ¢our. OA,

dur. 6C - BMO B IIONEPEUYHOM CeUeHUM BIOJIbL CeKymen JmHum A-A'
Ha ¢ur. 6B,

dur. 6D - BMO B IIONEPEUYHOM CeUeHUM BIOOJIb CeKymel JMHuM B-B'
Ha O¢ur. 6B;

our. 7 - nonpofHad OJIOK—CxXeMa bOpPMEL BHIIIOJIHEHM A

COOTBETCTRBYKIIETO M300peTeHUK criocobdba;

our. 8 - u3MepeHMe TakK Has3HBaeMoTo Sij-rapaMeTrpa Ha
COOTBETCTBYIIEN n300peTeHnIO aHTEeHHOM maHeJm TPAaHCIIOPTHOTO
cpencTBa.

our. 1A r1okasHBaeT BUI B IJIaHe IIPVMMEPHOTO  BapMaHTa

OCYMEeCTRBJIEHMS COOTBEeTCTBYIEN M300peTeHUId aHTeHHOM naHeau 100
TPaHCIOPTHOTO CpelCcTRBa.

dur. 1B mnoka3HBaeT YBeJIMUeHHOe I[peIncTaBJIeHMe QparMeHTa 7z
COOTBETCTBYyKIMEN M300peTeHMI0 aHTeHHOM mnaHeau 100 TpaHCHOOPTHOTO
cpencTea comyjacHo ¢ur. 1A. AHTeHHad HaHeJb 100 TpPaHCIOPTHOIO
CpelCcTBa BKJKUaeT B ceb®d 3I0eChb, HaIpUMep, BHYTPEHHKK IaHeJb 1 u
BHENIHIOKn rla”HeJlb 2, KOTOPHE coennHeHEL MeXIy cobom yepes
IPOMEXYyTOUHEM cJIoM 3. AHTeHHasd HaHeJib 100 TpaHCIOPTHOTO CpPeICcTBa
npelcTaBJIgeT coboiu, HalpuMep, BETPOBOE CTEKJIIO JIETKOBOTO
aBTOMOOMIIA. PasMepn aHTeHHOM NHaHeau 100 TpaHCIOPTHOTO CpelcTBa
paBHH, Hanpumep, 0,9 M x 1,5 M.

BHYyTpeHHSAs IaHeJdk 1, HalpuMep, [IpelHas3HadeHa IJIA TOTo,

YTOOE B YCTAHOBJIEHHOM IIOJIOXKEHUNM OBTH oépameHHoﬁ K BHYTPEHHeEMY
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[IPOCTPAaHCTBY (cajony TPAaHCIIOPTHOTO cpencTrea) . To ecThb,
IIOBEPXHOCTEL IV BHYTpPeHHelM CTOPOHH BHYTPeHHeM I[IaHeJu 1 »OOCTyYIIHa
13 caJiloHa, B TO BpeMd KaK I[IOBEepPxXHOCTHL 1 BHeMHelM CTOPOHH BHemHeN
nmaHeau 2 ofbpalleHa HapyXy OTHOCUTEJIBHO CaJioHa TPaHCIOPTHOTIO
CpencTBa. BHYTpeHHSs IaHeJbk 1 ¥ BHemMHSSd I[IaHeJbk 2 COCTOo4AT,
HalpyMep, "3 HaTpUeBO-KaJbLMeBOT'O CTekKJyla. ToJMHa BHYTPEeHHeN
naHegu 1 cocTaBJjfgeT, HaopuMmep, 1,6 MM, ¥ TOJIMHA BHEMHEeMW I[IaHeJu
2 cocrarjgsgeT 2,1 MMm. I[IOHATHO, UYUTO BHYTPEHHASd IIaHeJlb 1 M BHEMHAS
naHeJlb 2, HalpuMep, TakKXe MOTYyT OHTL BHIIOJHEHH C OIHOM M TOM Xe
TOJIIVHOM . [IpoMexy TOUHHM cJjiom 3 IpencraBJIgeT cobon
TEepPMOIJIACTUUHLI  [IPOMEXYTOUHEM  CJIOM, COCTOAMNM, HalpuMep, nus3
NOJIMBUHMIIOyTUpaJsiga (PVB). OH uMeeT ToJuuHy 0,76 MM.

[lpencTaBJIeHHHM BMUI ABJISETCS BUIOM B ILJJaHe I[IOBEPXHOCTM I
BHemHeM CTOPOHHE  BHemHeM I[IaHeJau 2 npu  HaOJIOeHUM  CHapyXu
TPaHCIOPTHOT'O CpelncTRa.

Ha o¢ur. 1C mnpencraBJeH BMO B IIOIEPEeUYHOM CEeUEeHMM BIOJIb
cekymeln JuHMUM A-A' Ha our. 1B. Odur. 1D HokashBaeT COOTBETCTBYIOMNA

BUI B IIOINEPeUHOM CeUeHUM BHOJIb Ccekymel JmHum B-B' Ha dur. 1B.

AHTeHHas cCcTpykTypa 4 u 0asoBas ILJlacTuMHa 5 pa3MemeHH VY
HMXHero kKpas 30 aHTeHHOM maHeau 100 TpPaHCIOPTHOTO CPeICcTBa.
AHTeHHasa CTPYKTypa 4 CcoCcToMT B STOM IIpPUMepe M3 MeIOHOM ILJIeHKU
ToJymmmHoM 0,1 MM, KOTOpas pa3MelleHa Ha TI[IoBepxHoCcTM III BHeMHeM
CTOPOHE BHYTPeHHeM HaHeJu 1. AHTeHHasd CTPpYKTypa 4 COCTOMT B STOM
opuMepe M3 OPAMOYTOJILHOM 0as0BOM IMOBEPXHOCTM C IJMHOM 1l 36 MM U
mMPpUHOM bp Takxe 34 MMm. BasoBas MOBEepPXHOCTH aHTEHHOM CTPYKTYpPH 4
VMeeT B IOBYX IIPOTHMBOIOJIOXHEIX YIJlaxX, COOTBETCTBEHHO, TpeyToJIbHBEM
BHIpPES 7, KOTOPEIM cpesaH COOTBEeTCTBYIIUN YTOJI KBaIparTa.
TpeyTOJILHEM BHpes 7 OpenOcTaBjgeT cobolM, HaIpuMep, PpaBHOOeOpeHHHM
OpAMOYTOJILHENM TpPeyTroJIbLHMK C OJMHOM KaTeTa ap=2,5 MM. AHTeHHAad
CTPYKTYpPa 4 IONOJHUTEJLHO UMeeT MeJIeBUIHEM BHpe3 6 IPpAMOYyIOJIbLHOM
bopMEl ¢ mJmHOM ls 9,5 MM M mMpMHOM bs 3 MM. [lesjIeBUIHHM BHpe3 6
PacIoJIOXeH CBoeM IJIMHOM BIOOJIbL IMaroHajleM KBaIpaTHOM ©0a30BOU
IIOBEPXHOCTHM, Ha KOTOPOM HaxXoIATCd TpeyIoJIbHEE BHPEe3H 7.

AHTeHHasa CTPyKTypa 4 coelrHeHa IIOCPeICTBOM B3BJIEeKTPUUYeCKOTO

OpoBOOAmMEro CcoeIMHeHMsa 13 ¢ CcUTHaJbHOM JMHMeM 11 IIJIeHOUHOTO
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[IPOBOOHMKA 10. SJIeKTpUYEeCcKoe npoBOLAllee COeIMHEHNE 13
npeIcTaBJigeT coBoM, HalpuUMep, MeCTO DaVKM WM BJIEKTPONPOBOIHEMN
kjey. IJeHOUHHM NOpoBOIXHMK 10 oOpasoBaH IO MeHBIIEM Mepe B o60JacTu
kpas 30 mnaHenu, ¥ 3I0ecChb, HalpuMep, IO BCEeMW CBOeM IJMHe, Kak
KOIJIaHAPHEM IIOJIOCKOBEM IIPOBOIOHMK. TO eCcThb, IJIOCKas CHUITHaJbHasd
JuHug 11 oOKpyXeHa IOBYMS PAaCHOJIOXKEHHHMM B ONHOM IIJIOCKOCTHM C
CUTHAJIbLHOM  JIMHUEN 11 IUIOCKMMM  BKpaHaMy WM  SKPpaHMPYOIVMA
NPpOBOOHMKaMM 12. TaxkuMm o0pasoM, IJIEHOUHHM OpoBOoIHMK 10 cocTouT
13 TpexX BHYTPEHHUX [IPOBOOHMKOB 15, a MMeHHO, CHUIHaJIbHOM JmHMM 11
M IOBYX DKPaAHMPYKIVX IPOBOOHUKOB 12, KOTOPHE OKPYXEHH, HalIpuUMep,
Ha ONHOM CTOPOHE, IPEenrIouYTUTEJILHO Ha o0bemx CTOpPOHAaX,
BIIEKTPUUECKON M3oJAuMey 16. JJjeKTpuueckasd M30J4AUMag 16 ABJjIgeTcHd,
HallpUMep, IIOJIMMEPHOY  ILJIeHKOM W, B  YacCTHOCTH, IOJIUVMUIOHOM
IJIEHKOM. BHYTpPeHHUN NPOBOIHUK 15 gBJsgeTcs, HaIpuMep, aJlloMUMHUEeBOM
IJIeHKOWM ¢ mupuHOM 4 MM M ToJsmmuHOM 200 MKM. I[IJIEHOUHEM [IPOBOIHUK
10 mnporemeH BOKpyI' kpasa 30 naHeau. J[IBa »SKpaHUPYOIMX [IPOBOIHMKA
12 o2JeKTpUUeCKM COeOMHeHH Ha I[IOBepXHOCTM IV BHYTpPeHHEeM CTOPOHH
BHYTPEeHHeM IaHeJu 1 ¢ 0a30BOM IJIACTUHOM 5 uepes »BJeKTpHUUecKoe
opoBOLdllee coenuHeHue 13. 3SJIeKTpUUECKOe IPOBONANee COeIMHeHMe 13
npencTaBJjsgeT coBoM, HalpuMep, MeCcTO IDalkM WM BSJIEeKTPONPOBOIHLMN
kjaev. KpoMmMe TOTO, ILJIEHOUHHM MNPOBOIHMK 10 ¥MMeeT COeOVHUTEJILHBN
3JIEeMEeHT 14, HalpuMmep, KoaKCHaJIbHEM  SMA (CBRepxXMMHMA TIOPHBI—A )
mTexKep IJA COelIMHEeHUS C TIPUEMHOM WM Iepefapnlel »JIeKTPOHUKOM U,
B YaCTHOCTHM, BJIEKTPOHUKOM GPS-mnpuema.

BEazopad mjacTMHa 5 uMeeT NPAMOYTOJIBHYKR O0Oa30ByK IIOBEPXHOCTH
C mMpPpMHOM be 6 cM m mjauHoM lg 13 cMm. IIpu sToM ©asoBasg IJlacTuMHa b5
BHICTYIIaeT 3a IpeleJiel 00JlacTM OpPTOTOHAJIbHOM M[OPOeKUMM aHTeHHOU
CTPYKTYPH 4 IO OTHOMEHMI K BHYTpPeHHel NaHedu 1. BasoBas IJjlacTHHA
5 cCcMelmeHa Ha paccTofdHMe okoJjio 20 MM oT kpas 30 [HaHelM BHYTPb
aHeJn.

our. 1E noxasbHBaeT BUIO B I[IOMIEPEeYHOM CeUeHUM BOOJIb CeKymen
auHuM C-C Ha o¢mur. 1B. OpToToHallbHasd OPOeKIMSa aHTeHHOM CTPYKTYPH
4 TmpomoJpKaeTCsa IO IJlomany A Ha [OBEPXHOCTM 1V BHYTPEHHeM CTOPOHH
BHYTPEeHHe¥ mnaHeau 1. Basorasa IJacTMHa b5 M[OJHOCTBK I[IPEBOCXOIUT
mjomank A OPTOTOHAJIEHOM MNPOeKUIMM aHTEeHHOW CTPYKTYPH 4.

KBampaTHasd BazoBad TOBEPXHOCTH aHTeHHOM CTPYKTYPH 4
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pacroJjioxeHa CcBoeV OOKOBOM KPOMKOWM MapallleJlbHO Kpailo 30 [aHenu.

[loHdTHO, 4YTO OOKOBad KPpOMKa TakKXe MOXeT NMMeTb OHpe,HeJIeHHBIﬁ YI'OJI

OTHOCUTEJILHO kKpas 30 mnaxHeyw, HamnpuMmep, 45°. CurHasgbHasg Juaus 11
coeIMHeHa C aHTeHHOM CTpyKTypor 4 Ha OOKOBOM KpPOMKEe aHTeHHOM
CTPYKTypH 4, HeIoCpPpeACTBEeHHO CMeXHOM C KpaeM 30 mHaHedu.
MeleBUIOHEIL BHpPe3 6 ¥ IOMaTOHAJM C TPEeyTOJIbHHEMM  BHpe3aMu '/
IpOXOOAT OT TOUYKM COeIMHEeHMSA CHUTHaJIbHOTO MNpoBOIHMKa 11 mnpwu
HaGoOoeHNM CJieBa CHU3Y BIPaBO BBEpPX.

[IlpencTaBJIeHHAA aHTeHHasd CTPpYyKTYypa 4 BHIIIOJIHEHA c
BO3MOXHOCTEI IIpueMa GPS-cuIHajla C [paBo¥ KpPpyT'OBOW MOJApU3alMuer C
Ll-vacrorom 1575,42 MI'u. IlpencraBJieHHas aHTeHHasa CTpykKTypa 4,
TeM He MeHee, IpUT'OOHa OJa OO0ecClIedeHMs BO3MOXHOCTM XOPOMETOo
GLONASS-mpuemMa.

AHTeHHasd CTpyKTypa 4 u 06asz3o0Bas ILJJaCTMHaA 5 pPaCIOJIOXKEHH B
oByacTM aHTeHHOV HaHesqu 100 TpPaHCIOPTHOTO CpenOCTBa, B KOTOPOM Ha
IOBepxXHOCTK 11 BHYTPeHHeM CTOPOHHE BHENMHeM IIaHeJM 2 HaHeceHa
MacKupykllas IIedaTbk 32 B (QOpMe IIledaTM UYepHOT'O LkeTa. Mackupyomasd
neyaThb 32 ABJIAEeTCHA HellpOo3padHou oJisa BUIOVMOTO cBeTa u
INpensaTCcTBYEeT IMIPOCMOTPY MecTa BKJIeMBaHMA aHTeHHOM mnaHeau 100
TPaHCIIOPTHOTO CpeACTBa B KYy30B TPAHCIOPTHOTO CpelcTBa WU
AHTEeHHOM CTPYKTYypH 4 mian ©0a30BOM ILJIaCTUHH 5. Mackupyomas I[IedaTb
32 ABJIAeTCHA  [OPpO3paydvHoOM IJAa  BJSeKTPOMaTHMTHOTO  M3JIydeHUS B
Iovara30He YaCcTOT aHTeHHH, KoTopasd obpa3oBaHa aHTEeHHOM CTPYKTypou
4 u ©aszs0oBOM ILJIaCTUMHOM L. ObOeKTMBHOCTL aHTEeHHH He MUCIHTHBAaeT
CYMEeCTBEHHOTO BJMSAHMA M3—-3a MacCKUpyKIeM nedaTtu 32.

dur. 2A I[OKalHBaeT BUI B IIOIIEepedYHOM CeUeHMM BIOOJIb ceKyLueIZ

JuHur A-A' aJIbTepHaTUMBHOTO IIpMMepa BHIIOJHEHMS coIJlacHo o¢ur. 1B.
dur. 2B nokas3nBaeT BMIO B IIOIePeUHOM CeUeHVM BIOOJIL CeKylIel JMHUU
B-B' a/JIbTepHAaTUBHOTO IIpMMepa BHIIOJHEeHUS coIJlacHo o¢ur. 1B.

dur. 2A  m 2B oTmianuanTCcsa @ OT  Qur. 1C wm 1D  TOJBKO
PacIoJIOXeHMEM aHTeHHOM CTPYKTYpPH 4. AHTeHHas CTPYKTypa 4 B 2ToOM
nprMepe BHIIIOJIHEHMSA  pa3MelleHa  MexIOy  BHellHelM - [IaHeJbo 2 u
IPOMEXYTOUHEIM cJjioeM 3. [IUDJIEeKTPUK MexXIy aHTeHHOM CTPpYKTypou 4 u
BasoBOM IJJacTMHOM 5 o0pa30BaH MIPOMEXYTOUHHM CJioeM 3 UM BHYTPeHHeM

naHeJiblo 1 MexOy aHTEeHHOM CTpykKTypor 4 ¥ 0as30BOM IIJIaCTHMHOM 5.
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[IJJeHOUHHM HOpOoBOOHMK 10 ©OpOXOOMT BHYTPM aHTeHHOM maHemau 100
TPAHCIIOPTHOTO CpPelCTBa MeXIOy BHEMHelM IM[DaHeJbln 2 U IIPOMeXyTOUHBEM
CJI0eM 3. OcTaJibHBEEe KOHCTPYKTHUBHEE IIpU3HaAKU COOTBETCTBYKT

ommmcanupw ¢our. 1A-1E.
dur. 3A HoKasWBaeT BUI B IIOINEPEUHOM CeUeHMM BIOJb JIMHMM A-A’

elme OIOHOTI'O aJIbTEePHATMBHOI'O IIpMMepa BHIIOJIHEHMA COIJIaCHO our. 1B.

dur. 3B nokasbBaeT BUIO B TIOITIepedYHOM CeUYeHNMM BIOJIb ceKymeﬁ JIVIHVIIL

B-B’' eme OOHOTO albTEePHATMBHOTO IIpMMepa BHIIOJHEHMS COTJIaCHO Our.
1B.

dur. 3A m 3B omimuawnTCcda OT OUI. 2A M 2B TOJIEKO pa3MelleHMeM
BazoBOM IJJaCTMHHL 5. AHTeHHasa CTpykKTypa 4 B 5TOM I[IpUMEpe
BHIIIOJIHEHMS pasMelleHa MexIy BHemHeM I[IaHeJIblo 2 U I[IPOMEXYTOUHBM
cjoeM 3. Bazorad IJlacTMHa 5 pasMelleHa MexXOy I[IPOMeXyTOUHEM CJIOEM
3 ¥ BHYTPeHHel naHeJsbio 1. IUBJIEKTPUK MeXIy aHTEeHHOM CTPYKTYypown 4
1 ©BaszoBOM mjacTuHOM 5 o6paszoBaH 00JlaCThI IPOMEeXyTOUHOT'O CJIoS 3
MeXIy aHTeHHOM CTpykTypor 4 u 06a30BOM IJlacTuMHOM 5. CHUTHalbHasd
JuHMa 11 ¥ sKpaHUPYIMUM [IPOBOOHMK 12 [OIPOXOIOAT BHYTPM AaHTeHHOM
naejgmu 100 TPaHCHIOPTHOTO CPpeldCcTBa MexIy BHemHeM IaHeJblo 2 U
IIPOMEXY TOUHHM cjoeM 3, opuyeM  SKPaHUPYOIUA IIPOBOIHUK 12
KOHTaKTUpyeT C 06a30BOM IJJaCTMHOM 5 Takxe BHYTPM AaHTEeHHOW I[IaHe U
100 TPaHCIOPTHOTO cpencrea WM Y Kpasd 30 [IaHeJM  4uepes
BJIEKTPUUECKOE IIPOBOLAllee COeOMHeHMe 13. DSJIeKTpUUeCKOoe IIPOBROOAllee
coemuHeHre 13, KOTOpoOe pa3MemeHO BHYTPM aHTeHHOM mnaHesgm 100
TPaHCIIOPTHOTO CpelcTBa, IMOIOPOOHO IIoKa3aHO, HalpuMmep, Ha our. 4E.
Opyrue KOHCTPYKTUBHEE IpU3HAKU COOTBETCTBYIOT OV CaHUIO co
CCEUIKaMM Ha o¢omur. 1A-1E.

dur. 4A TMoKasHBaeT BUIO B ILJlaHe elle OOHOTO aJlbTepPHAaTUMBHOTO
BapMaHTa OCYHMeCTRBJIEeHVSA COOTBEeTCTRYKmEN M300peTeHMI  aHTeHHOU
aHeJn 100 TPaHCIOPTHOTO Cpencrra. Ha our. 4B [IOKasaHo

YBEeJIMUeHHOe IpenacTaBJieHMe ¢parMeHTa 4 Ha o¢our 4A. dur. 4C
IOKasHBaeT BUI B IIOINEPEeUHOM CeUeHUM BIOJIb CceKymeMr JauHuu A-A' Ha
¢ur. 4B. Odumr. 4D T1nokKasHBAEeT BUI B IIOIIEPEYHOM CeUeHUM BIIOJIb
cekymel JmHuM B-B' Ha owur. 4B. our. 4F 1rokalHlBaeT BMI B
IIOIEepEeUYHOM CeUeHUM BIOJIb cekymeM JuHuM B-B' Ha ¢ur. 4B.

A”HTeHHasa HaHeJib 100 TpPaHCIOPTHOT'O CpelncTBa CoIJlacHO our. 4A
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COOTBETCTBYET IIO MaTepually M pa3MelleHMo, I[I0 CYMeCcTBY, aHTeHHOMU
navejgu 100 TpaHCHOPTHOT'O CpencTBa coIvilacHo o¢our. 1A, Tak dUYTo
najlee oOCyXOalonTCsa TOJbLKO pa3jMuMsa MexOy aHTeHHoOW maHeJbio 100
TPaHCIOPTHOI'O CPenICcTBa. B ommnuMe OT omuI'. 1A, aHTeHHad CTpyKTypa
4 u ©Oas3oBad ILJlaCTMHA 5 pPaCIOJIOKEHHE Yy BepxXHerl'o 0OokoBOI'O Kpad 31
aHTeHHOM mHaHenau 100 TpPaHCHOPTHOTO CpelcTBa. AHTeHHas CTpykKTypa 4
u Bas3opad ILJlaCTUHa 5 3IOecChb pPacIlloJIOXeHH B 00JlacTM OKHa 33 CBA3MU.
B o6jacTM OkKHa 33 CBA3M PAaCIOJIOXKEHE, HAIPMMeEp, OOIOJIHUTEJILHEE

OJaTUMKM, TarkVMe KaK IOTaTuMK »JOOXIOA WJIM KaMepa. OBjlacTe OKHa 33

CBA3U CcoO CTOPOHE CaJIOHa TPAHCIIOPTHOT'O cpellCTBa TIOKPETAa
[1IJIaCTMKOBEM KOPpITyCOM (3oechb He HOKaBaH), B KOTOPOM
InpenliouyTrnTeJIb HO PasMelleHEL OJaTUVKNM . AHTeHHasa CTPYKTYPa 4 "

BazoBas IJIJaCTMHa 5 COOTBETCTBYEeT II0 CBOMM MaTepualJlaM ¥ pas3MepaM
AaHTEeHHOM CTpykType 4 wum ©0as30BOM ILJJaCTMHe 5 mOpuMepa BHIIOJIHEHUS
corJjlacHo ¢ur. 3A m 3B. B omiamume oT our. 3A u 3B, IpPOMeXyTOUHHM
cJo 3 He ABJIAeTCAd OIOHOPOIHHM IIO BCeM aHTeHHOM mnaHeamu 100
TPaHCIIOPTHOTO CpeICcTBa, a pa3dejieH Ha IOBe YacTu. [IpM STOM Mexny
AHTEeHHOM CTPYKTYPOM 4 u Ba30BOM IJIaCTUHOM 5 HaxOOUTCH
IIPOMEXY TOUHKIM cJIom 3’ us MaTepmaia c OTHOCUTEJILHOM

OUBJIEKTPUUECKOM [IPOHUIIAEMOCTELIO €r,3 KoTOpad BoJiblie, yeM

OTHOCUTEeJIbHad  OMSBJIeKTpUYecKad  [IPOHMLAEMOCTb  €y,3 OUBJIEKTPUKA
IPOMEXYTOUHOTO CJIog 3 B OKpyXakmer objgacTu. Ilo3ToMy aHTeHHas
CTPYKTypa 4 pacHoJiOXeHa MexIy BHemHeM TIaHeJblo 2 U o00JacThio
npoMexyTouHoTo cJjos 3'. BasoBasg IJlaCTMHa 5 pacrojioxeHa Mexny

00JIacThi MIPOMEXYyTOUHOTO CJiod 3’ 1 BHYTpeHHel HaHeJiblo 1. B 3ToM
npuMepe BHIIOJIHEHU A s OUBJIEKTPUIECKUX IPOHUILAEMOCTEN
CripaBeIJIMEO, HalpuMmep, €r,3=3%€, 3. Ipu HaOJjiexalieM BEHIOOpE
IPOMEXYyTOUHOTO CJiod 3’ Mexnmy aHTeHHOM CTpykTypor 4 wum ©0a30BOn
IJIaCTUMHOM 5, aHTeHHHEe XapaKTepUCTHKM MOTYT OHTH OCOOEHHO XOPOIIOo
YCTaHORBJIEHH COTJIACHO COOTBETCTBYKIMM TpeOOBaHUAM.

Kpome TOTO, B 5TOM IpPMMEpPe BHIIOJHEHMS COOTBETCTBYKMEeN
n300peTeHU AaHTeHHOW CTPYKTYypH 4, @OBa I[OIPpAMOYTOJIBHHEX BHpe3a 8
PAaCIOJIOXEHH Ha obenx CTOpOHax BJIeKTPUUECKOTO IPOBOOAMETO
coenuHeHMs 13 MexIOy aHTeHHOWM CTPYKTypo 4 ¥ CUTHaJIbLHOM JmMHuen 11

B 0a30BOM TIOBEPXHOCTM AaHTEeHHOW CTPYKTYPH 4. 3TO IpAMOYTOJILHBE
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BHPe3H 8 YyJydmaklnT BHBOI aHTEeHHHX CHUTHAaJIOB M3 aHTEHHOW CTPYKTYPEH
4,

Oour. 4E noxasbHBaeT BUIO B IIOIIEPEeYHOM CeUeHUM BOOJIb CeKylmen
Jguaur  D-D' Ha ¢wur. 4B. MOXHO BUIETH I[IPUMEPHOE  BHIIOJIHEHUE
BIIEKTPUUECKOTO IIPOBONAWEIO COelMHeHMA 13 MexXOy HSKPaHUPpYRIINM
IPOBOOHUKOM 12 TMOJIOCKOBOTO MNpoBOoIXHMKaA 10 m ©as0BOM ILJIacTHMHOM 5.
O7sg »ToM LelM y4JdacTOK DKPaHUPYKIeTOo MNPOBOIHMKA 12 pasMelleH Mexnoy
IPOMEeXyTOUHEIM cJjioeM 3 ¥ 0a30BOM IJIaCTMHOM 5. DBSJleKTpuueckoe
IpoBOLAllee CcoenuHeHMe 13 MeXOy SKPaHMPYRIMM IPOBOOHUKOM 12 U
Ba30BOM IJIACTMHOM 5 HaxXOOIMUTCS Ha paccTosaHuM OkoJio 10 MM oT Kpad
31 ma”Hegu. OTO HejlaeT BO3MOXHBIM I[IPOCTOE UM HaleXHOoe VYIIJIOTHEHME
IIPOBOOAMETO cCoenMHeHnsd 13 B MHOTOCJIOMHOM  IIaHeJIu, KOTOpoe
MeXaHMUeCKM CTabujibHO ¥ TIepMeTHMUHO 3allMlleHO OT Bjalru U, TeM
caMelM, OT KOPPO3UM.

[IoHATHO, UYWTO 5STa Mepa MOXeT TakKXe INIPeNIOUTUTEJIBHEM 00pasoM
KOMOMHUPOBATBLCA C OPYTIMMM BapMaHTaMM OCYIEeCTBJIEHUI W300peTeHNdA

Y, B YACTHOCTM, C BaApPMAHTOM OCYMECTBJIEHVS coTJiacHo o¢omr. 3A um 3B.

dur. 5 [IOKa3LBaeT aJib TepHa TV BHEIM IpYMep BHIIIOJIHEHU A,
HallpuMmep, COOTBETCTBYyKIEN n300peTeHND aHTeHHOM aHeJIn 100
TPaHCIOPTHOTO CpencTeBa CoOIJlaCHO  our. 4A-4D, opuyeM  TOJIBKO

BasoBasg NOBEPXHOCTL AHTEHHOM CTPYKTYPH 4 uMeeT IpyTvio GopMy, uUeM

Ha o¢ur. 4A-4D. BaszoBas IIOBEPXHOCTL IIpeldcTaBJgeT coOoM BJIJIMIIC,

npruyueM CHTHaJbHas JUHMA 11 pacrojioxeHa IIOI YIJIOM, HampuMmep, 45°
BOJILIMON MM MaJioM ocaM. HiarHa 1, ©6a30BOV IIOBEPXHOCTM aHTeHHOM
CTPYKTYPH 4 B 3TOM npuMepe COOTBETCTBYET MaKCHMaJIb HOMY
IIOTIEPEeYHMKY BJIJIMIICa, TO €CTh IOINepPeuYHMKY B HalpaBJIeHUM OOJLION
ocu. ImpmHa by B D2TOM TIIpUMEpPe COOTBETCTBYET MMHMMAJLHOMY
[IOIIEPEYHUKY DBJIJIUIICA.

dur. O6A-6D T1[OoKas3HBalT aJIbTepPHATUBHHEN [IPUMEP BHIIOJHEHUH,
HanpuMep, aHTeHHOWM mnaHeau 100 TpaHCHOPTHOTO CpedcTBa COTJIACHO
dur. 1A-1D, mOpuueM TOJIBKO 3JIEKTPUUEeCKOe KOHTAKTUPOBaHME aHTeHHOU
CTPYKTYpPH 4 BHIIOJIHEHO WMHade. Kak T1okaszaHO Ha ©our. 6A-6D,
CUTHaJIbHasa JunHMA 11 pasMemeHa B IIJIOCKOCTM 0a30BOM IJIACTUHH 5 U
SKPpaHUPYKRIETO TPOBOOHMKA 12, NOpMUeM 3KpaHUPYRIUNM NOPOBOOHUK 12 3a

OIOHO IieJioe IIepeXoIrMT B 0a30ByK ILJIAaCTHMHY 5. Ilpr BTOM CHUIT'HaJIbHAaA
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JuHua 11 NoCpelCTBOM eMKOCTHOVM CBSA3M Uepes BHYTPEHHKK IIaHeJb 1 B
KadecTee [IPOMEXY TOUHOT'O OUBJIEKTPUKA CBsA3aHa C aHTeHHOMN
CTpykTypor 4. AHTeHHHM CUITHaJl BRBROIOUTCH UYepe3 IUDJIEKTPUK B
yuacTok 20 eMKOCTHOM CBSA3M CUTHAJBLHOM JMHMM 11 M HaOpaBJsgeTca K
COeIMHUTEJILHOMY 9DJieMeHTy 14, 35T0T BapMaHT OCYWEeCTBJIEHUSI UMeeT
ocoboe IIpeMMylmeCTBO, COCTOdAllee B TOM, UYTO HM CHUIHaJIbHad JIMHUA
11, HM b>KpaHUPYRIMM OPOBOOHMK 12 He HOOJDKHH HalpaBJIATLCS BHYTPB
aHTeHHOM HaHequ 100 TPaHCHOPTHOTO CpPelCcTBa. Bechkb BIJIEKTPUUECKUN
KOHTAaKT OCYIeCTBJSeTCd IO IIJIOCKOCTM ©0as0BOM IJIaCTMHEL 5, KOTOpas
pacroJioXeHa B STOM IpMMepe BHe aHTeHHOM naHedu 100 TpaHCIOPTHOTO
cpencrea. bas3oBas IlacTuMHa 5, CUTHajibHad JMHMA 11 M sKpaHUPYNUN
IPOBOIHUK 12, KOTOPEM CITYXUT B 3TOM npuMepe 0JI4
HellOCPeACTBEHHOTO DJIeKTPUUECKOTO KOHTakTa C 0asz30BOM IIJlacTHMHOM 5,
MOTYT TakKXe HaxXOOMTLCSA Ha HecylleM IJIeHKe, TakKo¥ Kak IIOJUYMUIHAS
IJIeHKa WM [DOJUBTUIIeHTepedbTasaTHas (PET) I[wIeHKa, HalpuMmep, C
COOTBeTCTByWMmey Tojmuuor 0,05 w™MM. B kauecTBe aJIbTepHATUBH,
BazoBRasd IJlacTMHa 5, CUTHaJIbHasg JMHUA 11 U SKpaHUPYIUM OPOBOIOHUK
12 MOTYT TakKxe OBITH PacCIIOJIOXEHEL  Ha cTabuJIbHOM  IIO dopme
IIJIJACTUMKOBOM HOCUTeJIe, TaKOM KaK KphIIka KaMeph, ¥ ILJIaCTUKOBHMN
HOCUTEJIbL, HalpuMep, IIYyTeM CKJIeMBaHud, I[IPUKPEeIJIeH K IIOBEPXHOCTU
IV BHYTpPEeHHeV CTOPOHH BHYTpPeHHel aHeau 1V.

dur. 7 [IOKa3HBaEeT BJIOK—CXeMy npuMepa BHIIIOJIHEHMU A
COOTBETCTEBYKIETO n300peTEeHND criocoBa oJIsg MU3TOTOBJIEHUS
COOTBETCTBYyKIMEN M300peTeHMI0 aHTeHHOM mnaHeau 100 TpPaHCHOOPTHOTO
CpeICTEa.

dur. 8 TI[oka3HBaeT U3MEPEHMe TaK Ha3eHBaeMoI'o Sij-llapaMerpa.
IO1a »5ToM ULeJdr aHaJlM3aTop CXeMBl COeIMHSEeTCS C BXOIOOM aHTeHHH
yepes COeIMHUTENIBHEM 2JieMeHT 14, ¥ oTpaxXeHMe Ha BXOINe MU3MepsaeTcs
Kak QyHKUMS UYacTOTH. Sii—llapaMeTp COLOepXuUT KVHOopMalMKn O TOM,
HaACKOJIBKO XOpOomo (MJIM IJIOXO) BXOO COIJIaCOBaH C OIOPHOM CUCTEeMOU
(smecs 50 OmMm), wmu, TakuM oO0OpasoM, IJaeT Mepy TOI'o, KaKasg YacThb
BIIEKTPUUECKOTO CUTHalla Npeobpas’zyeTcsd B DJEeKTPOMAaTHUTHHM CUTHAJ U
u3JydyaeTcsa aHTeHHOM. BrCOKoe S;;—-3HaueHMe (3Oech, HaopuMmep, -5
nB) ykas3HBaeT Ha TO, UYTO BXOIOHOM CHI'HaJl CWJIBHO OTpaXaeTcsd,
aHTeHHa IIJIOXO CcoTJlacoBaHa C DTOM YacTOoToM, M, TakuMmM oBpasowM,

aHTeHHa He@(]_)(l)eKTMBHO HpeoépaByeT BBEeIeHHHEMN SJIeKTpMT{eCKMﬁ CHT'HalJl
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B M3JydaeMoe BJEeKTPOMAarHUTHOE M3JIydeHus. Hum3koe Sii—-3HaUeHUe
(smeck, Hanpumep, -40 #B) VykKa3HBaeT Ha TO, UTO BXOOHOWM CHITHAJ
JIUIIE HE3HAUMTEJIBHO OoTpaXaeTcd, TakuMMmM oO0pas30M, aHTEeHHa XOpPOoIlo
corJjlacoBaHa C DSTOM 4YacToOTOM, U, CJeloBaTeJIbHO, aHTeHHa OUeHb
20beKTUBHO npeobpasyeT BBeIeHHHMN 2JIEKTPUUECKUN CUTHAaJ B
n3JydaeMoe B2JIEKTPOMaTl'HUTHOE M3JIYydeHue. V3 XOpOolWero CcoIJlaCOBaHUA
CUTHaJla TakKXe MOXeT OHTBh CIeJilaH BEBOI O TOM, UYTO aHTEeHHa XOpPOoIlo
IoTJiomaeT Iajakllee »3JeKTPOMAaTHUTHOE M3JIyUeHMe B COOTBETCTBYKIEN
IoJioce YacToT UM 50beKTHMBHO Ipeobpal3yeT B DJIEKTPUUECKUN CUTHAJ.
dur. 8 I[oKas3HBaeT B HOpuMepe 1 (OyHKTHMPHaA JIMHUA) W3MepeHMe
S;;—mapaMeTpa B IOMala30He dYacToT oT 1 ITu mo 2 ITu Ha aHTEeHHOM
nadHegu 100 TpaHCHOPTHOTO CpeOcTBa B COOTBETCTBUM C I[IPMMEPOM
BHIIOJIHEHMA coIjlacHo ¢ur. 1A-1F. Ilpu »TOM aHTeHHas HaHejgb 100
TPaHCIOPTHOTO CpelNCcTBa WM3MepsAajylack Ha MCHOHTATeJIbHOM CTeHne. To
€CThb, OHa He ObJla YCTaHOBJIEHa B KYy30Be TPAaHCIOPTHOIO CpelcTBa.
VI3MepeHMe I[oKaz3aJio MMHMMAJILHOE 3HaudeHMe OKoJIO —13 nB Ha dYacToTe
okojio 1,575 ITu. B KauecTBe OIOPHOT'O 3HaueHUd Ha OUalpaMMe
HaHeceHa uyacToTa 1,575 I'T'u B BUIE BEePTUKAJILHOM IYHKTUPHOM JIMHUN.

V3MepeHMe TIIOKal3HBaeT, YTO aHTeHHas HOaHeJb 100 TpaHCIOPTHOTO
CpeIcTBa COIJIaCHO IHOpuMepy 1 wMMeeT OUeHb XOpollMe aHTeHHEe
XapakTepucTuku njaga GPS-npmema, Tak Kak OHa B IuanasoHe oT 1,50
I'Tu mo 1,65 ITu wmuMeeT S;;—-3HaueHMe MeHblle, uyeM -10 0B, u, TakuMm
obpasoM, HABJAETCS IJOCTATOUHO MUPOKOIOJIOCHOM mOJg xopomero GPS-—
rnpreMa, a Takxe ojg xopomero GLONASS-mnpueMa.

Kpome Toro, o¢oMr. 8 MoKas3HBaAeT B IpuMepe 2 (CIJIOmMHas JMHUA),
M3MepeHme Sii—apaMeTpa aHTEeHHOM raHeu 100 TPAHCIOPTHOTO
cpencTea COTJIaCHO npuMepy 1, npuyeM aHTeHHasa  IIaHeJlb 100
TPAHCIIOPTHOTO CpencTBa OvJla CMOHTHMPOBaHa B KYy30B& TPAHCIOPTHOTIO
cpencTra. lM3MepeHMe najlo 3HadueHre -18 nB Ha GPS-uactore 1,575
I'Tu m paxe MMHMMAaJIbHOE 3HaueHMe OkoJIo —-42 nB Ha dYacToTe OKOJIO
1,65 I'Tu.

AHTeHHasa naHeJib 100 TPaHCHOOPTHOTO CPEeNCTBa COIJIACHO IIPUMEPY
2 TIIoKasbBaeT B CMOHTHMPOBAHHOM COCTOSHUM, B KOTOPOM CIyXallui B
KauecTBe I[IOOBOIANEN JMHUM IIOJIOCKOBHM MIPOBOIHMK 10 MOIPOBOOAMTCHS B
HeloCpeOCTBEeHHOM OJM30CTM K MOHTAaXHOM paMe Ky30Ba TPAaHCIOPTHOTO

Cpencrepa, B OuallasOHe yYacToT, CcooTBeTcTRykmeM GPS m GLONASS oT
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1,50 TTu mo 1,65 I'Tu 3aMeTHO JIyUllMe XapaKTepUCTUKM IHpureMa (OoJee
HU3KMe Si;i—-3HaueHusd), yeM aHTeHHasd IaHejgs 100 TpaHCHOPTHOTO
CpelICTBa B He CMOHTHMPOBAHHOM COCTOSHMM COTIJIACHO IIPpMMepy 1. 3TOoT
pesyJbTaT ObJI HEOXMIAHHBIM M HENPpelIBUIEHHHM IJI4 ClIeluuaJiucTa.

Taxkmm oBpas3oM, HacTosdlee n3obpeTeHmne oBecrnieurBaeT
YCOBEPIMEHCTBOBAHHYI IIaHeJIb TPaHCIOPTHOT'O CpPelcTBa, B KOTOPYWL
IIPOCTEIM ¥ DSKOHOMUUHEIM OOpasoM MOXeT BCTpauMBaTbLCSA AaHTEHHAa, B

yacTHOCTM, GPS/GLONASS-aHTeHHA.
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I[IEPEYEHE CCHIJIOUHEX HOBMHMﬂ

1 BHYTpeHHSAA MaHeJb

2 BHeMmHAA IIaHeJlb

3, 3’ OpoMeXyTOUHHIM CJIOM

4 aHTeHHasa CTPYKTypa

5 BGaszoBasd ILJIacTUHAa

6 meJIeBUIHHM BHpPES3

7 TpeyTOJIbHHI BHpE?s

8 NpPAMOYTOJILHEM BHpPES3

10 IIOJIOCKOBHM MNPOBOIHMK, ILJIEHOUHHM IPOBOIHUK

11 curHaJbHag JIMHUSA

12 »xpaHUpOBaHUE

13 »JexTpUUecKoe MNPOBOIAMEe COeIMHEHNE

14 coeOVHUTEJILHBM BJIEMEHT

15 BHYTpeHHUM NPOBOIHUK

16 mJjexTpUUuecKas M30JIALUMUS

20 yyaCcTOK eMKOCTHOM CBS3U

30, 31 xpa¥ naHeu

32 Mackupywolad I1edaThb

33 OKHO CBA3WU

100 aHTeHHas MaHeJb TPAHCIOPTHOT'O CpencTBa

A rJomanbk OPTOTOHAJNIBHOW IMPOeKUUM aHTeHHOM CTPYKTYPH 4

ap IOJIMHaA KaTeTa TpeyTloJILHOT'O BHpe3a /

b, mMMpMHaA aHTeHHOM CTPYKTYPH 4

bg mupuHa 6a30BOV ILJIACTUHHE 5

bs mmMpMHa mMeJIeBMOHOT'O BHpe3a 6

€r,1/2 OTHOCUTeJIbHafA IOUBJIEKTPMUYeCcKad IIPOHUIIAaEMOCTb BHYTPEHHEN
InaHeJiM 1 MM BHeUNHeM IIaHeJIu 2

€r,3/ €r,3 OTHOCHTEJIEHa4d INSJIEKTPpMYEeCKad IIPOHMIIaeMOCThE

IpoMexyTouHoro cjog 3, 3’
1, IOJMHa aHTeHHOW CTPYKTYPH 4
l¢ OJMHa 06as30BOV IIJIACTMHEL 5
ls OJMHa mMeJIeBUOHOTO BHpPe3a 6

A-A' cexkymad JMHUI

B-B' cekymad JIMHUA
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C-C' cexkymas JIMHUA

Z OparMeHT

I NOBEepPXHOCTL BHEMHEeM CTOPOHHE BHEMHEW IaHeJu 2

I] IOBEepPXHOCTL BHYTPEHHEeM CTOPOHH BHEMHeM IaHeJ I 2
IITI NOBEepPXHOCTL BHemHeM CTOPOHH BHYTPEeHHeM HOaHeu 1

IV MNOBepxXHOCTL BHYTPEHHeM CTOPOHH BHYTpPeHHeW naHesu 1
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SOPMYJIA MN3OEBPETEHNA

1. AHTeHHasa  IIaHeJb (100) TPAHCIOPTHOT'O cpencTea  OJiA
OTHOeJIeHMsa caJloHa TPaHCIOPTHOTO CpelcTBa OT BHemHeW  CcpendH,
comepxalmas IO MeHblIlel Mepe:

— BHYTPEHHKK IIaHeJlb (1) C TIIOBEPXHOCTHBIO (ITI1I) BHeHEeN
CTOPOHEH,

— BHEMNHKL IIaHeJb (2) C I[IOBEPXHOCTBI (I1) BHYTPEHHeN
CTOPOHEH,

- IO MeHbIIel Mepe OIMH IIPOMEeXYTOUHEM cJou (3, 3'), KOTOpHM
IO ILJIOCKOCTM COeIMHSIET IIOBEPXHOCTBb (I1) BHYTPEHHEN CTOPOHH
BHeMHEeW  IIaHeJu (2) C I[IOBEPXHOCTBI (ITII) BHEMHEN  CTOPOHE
BHYTpPeHHeM HaHeau (1),

- IIJIOCKYI aHTeHHYI CTPYKTypy (4), KOoTOopas pacIoJoXeHa MeXOy
BHYTPEeHHeM naHeJbio (1) ¥ BHemHeM aHeJbio (2),

- 0asBoByK ILJIacTuMHY (5), KOTOpasd pacIoJioXeHa Ha CTOPOHE
caJIoHa II0 OTHOmEeHMI K aHTeHHOM CTpykType (4),

IpuYeM

- MeXxIy aHTeHHOM cCcTpykTypoy (4) wmu ©0asoBoM IwlacTuHOM (5)
PAaCIIOJIOXEH II0 MeHbIIeM Mepe OIMH IUSBJIEKTPUK, U IOIUSJIEKTPUK COCTOUT
10 MeHbIIeM Mepe M3 BHYTPeHHeM naHeJu (1), M3 IPOMEXYyTOUHOI'O CJIOSA
(3, 3') wmaM u3 BHYTPeHHel mnaHejau (1) ¥ OpoOMexyTouHOTO cJjos (3,
3",

— aHTeHHad CTpykKTypa (4) uMeeT 06asz30BYKD IMOBEPXHOCTH, UMEKIY
OTHOMEeHVe IOJMHBE 1l K mMpuHe by oT 1:1 mo 10:1, u

- ©GasoBas IJacTMHa (5) pacnojoxeHa IO MeHBIIEW Mepe B
oBysacT OpPTOTOHAJLHOM IPOEKUUN aHTeHHOU CTPYKTYPEL (4)
OTHOCHUTEJILHO BHYTpPeHHel maHesm (1).

2. AHTeHHasa mnaHeJgs (100) TpaHCHopTHOT'O CpeacTBa oo mn. 1,
nprUyeM aHTeHHas CTPYyKTypa (4) u/uiam 6asoBas actuHa (5) cocTouT
nus3

- HaHeCeHHOM IMeuaThbild ¥ BXRMUTaHMEeM DSJIeKTPOINPOBOOHOM IMIacTH,
NIpennouTUTEeJIbEHO cepebpocolepxalel IacTH TpadapeTHOM  IIeduaTwH,
n/miam

-  BJeKTPONPOBOIHOM ILJIEHKM, [IPeIOlIoUTUTEJIbHO MeTaJlJIMuecKoM

IIJIEHKIM n, B YaCTHOCTH, IIJIEHRKUA Menu, cepe@pa, 30JI0Ta I
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AJIIOMUHM A, /W

- DBJIeKTPONPOBOOHOM CTPYKTYPH, KOTOpasd M3 D3JIEKTPOIPOBOOHOTO
CJIOA DBJIEKTPUUECKM M30JIMPOBaHa OT OKPpYXaKleTl'o CJOod IIOCPEeICTBOM He
VMeMey MIOKPHTUA pa3neMTeslbHOM o0JlacTu, B YaAaCTHOCTM, He UMelmen
IIOKPHTUSA pa3neIMTeJIbHOM JIMHUMA .

3. AHTeHHasd naHeygb (100) TpPaHCHOOPTHOTO CpencTBa IO II. 2,
IpuyeM DSJeKTPONPOBOIHEIM CJIOM SBJISeTCS OIPO3PauHBM, U/UIM UMEET
[IOBEPXHOCTHOe conpoTuBienmne orT 0,4 Om/xBampaT no 200 OM/KBampatT
u npennoururensHo ot 0,5 Om/xBamparT mo 20 OMm/xBamgpaT u/UIKU
COOEepXUT cepebpo (AQg), oKCcun wmHOMA-oJoBa (ITO), JIeTrMpOBaHHHEM
dTopoMm okxcum oJoBa (Sn0,:F) wMIM JIETMPOBAHHHEM aJIOMMHMEM OKCUI
UMHKa (Zn0O:Al).

4., AHTeHHasd HaHeyb (100) TPaHCHOPTHOTO CpeACTBa IO II. 2 WK
3, B KOTOPOM aHTeHHas CTpyKTypa (4) u/mwimmn 6asoBad IjacTuHa (5)
COCTOMT M3 HaHeCeHHOM I[IeduaTbld UM BXUIaAHUMEM DSJIeKTPOIPOBOOHOM
acTH, IpeniIouTUTeJIbEHO cepebpocomepxaien racTH TpabapeTHOM
neyaTy, [OpMUeM HaHOCHMMAaA IIedaTbld U BXUTAHMEM DBJEKTPOIpOBONHAA
macra ¥uMeeT TOJIMHY OT 3 MkM 100 20 MKM ¥ IIOBEPXHOCTHOE
COIIPOTUBJIIEHNE oT 0,001 OMm/kKBampaT oo 0,03 OMm/xBampar,
npennoururengsHo or 0,002 Om/xBampaT mo 0,018 OM/KB.

5. AHTeHHas naHeJgb (100) TPaHCOOPTHOTO CpeICcCTBa I[I0 JOoMy
M3 nmn. 1-4, nopuueM 3JIeKTPONPOBOIHAaA IIJIEHKa MMeeT TOJIMHY oT 50
MKM pgo 1000 wMxM, nOpempnourmuTesbHO oT 100 MM pmo 600 MKM, M
YIOEeJbHYD [IPOBOOMMOCTE oT 1*10°% cum/Mm o 10*107 cuM/M,
NpennouTuTesbHo oT 3,5%107 cuMm/M mo 6,5*107 cum/M.

6. AHTeHHas naHeJsib (100) TpPaHCHOPTHOTO CpPelCTBa IO JIOOMY
u3 nmn. 1-5, [OpuueM aHTeHHOe OCHOBAaHME aHTEeHHOM CTPYKTYypH (4)
yepes3 IIJIEHOUHHM NOpoBomHMkK (10) BHBeIeHO K OokoBoMy kpaio (30, 31)
AHTEHHOM IaHeJu (100) TPAHCIOPTHOTO CpencTea M U3 Hee, U
[IJIEHOUHHM MOpOoBOIHMK (10) @O0 MeHbmEeM Mepe B o00JlacTv, KoOTopasd
MOXeT OHTBb pas3MelleHa CMEeXHO C KYy30BOM TPaHCIOPTHOTO CPeICcTBa,

BEIIIOJIHEH Kak IIOJIOCKOBHIM IIPOBOIOIHMK 17 IIpeOIiIouTrTEeJIEHO Kakr

KOILJIaHapHEM IIOJIOCKOBEIM IPOBOOHUK, DSKpaHuUpoBaHMe (12) KOTOpPOTO
BIIEKTPUYUECKHU COeIOUHEHO C Ba30BOM LJIaCTUHOM (5), npuyeM
SKpaHupoBaHMe (12) pacHoJoXeHO Ha Hecymel IIJIeHKe, U Hecylasd

IIJIeHKa IIpedliIouTrUTEeJIEHO COIOEPXNUT ITOJINMVIMIL], MJIn
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nosmsTuiieHTepedpTasar (PET) wmiam cocTouUT M3 HeT'o, M Hecymasd IIJIeHKa
NIPennouTUTEeJIBEHO VMeeT OTHOCUTEJIBHYIO OUBJIEKTPUUECKYIO
[IPOHUIIAEMOCTE OT 2 10 4 M 0CcoO0OeHHO IMPedlodYTUTEJNIEHO OT 2,7 »Oo
3,3.

7. AHTeHHasa oaHeJyib (100) TpaHCHOPTHOI'O Cpencrsa IO II. 6,
opuyeM aHTeHHad CTpykKTypa (4) u cur”HajdbHag JMHMA (10) I[IJIEHOUWHOTO
npoBoagHuka (10) wu/mim ©GaszoBas iacTuHa (5) ¥ sSKpaHuMpoBaHMe (12)
[JIEHOYHOTO IpoBolHMKa (10) BHIIOJHEHH 3a OIOHO LeJioe, I[IPpUYEM, B
YacTHOCTM, CHUTHaJlbHasa JuHMA (10) pacHoojoxeHa Ha Hecyley IIJIeHKe,
7 Hecymasa [IJIeHKa [IpenrnouyTUTeJIbHO COOEPXUT [TOJIUVMI] VI
nosmsTuiieHTepedTasar (PET) miaM coCcTOUT M3 HeI'O, UM Hecyllad ILJIeHKa
IpenlouTUTeJIbHO nMeeT OTHOCUTEJILHYIO OUBJIEKTPUUECKYIO
IPOHMIIAEMOCTE OT 2 1o 4 um o0CcoOeHHO IMIpellouTUTeJIbHO OoT 2,7 IO
3,3.

8. AHTeHHasa naHeab (100) TPaHCHOPTHOTIO CpenacTBa IO JoOoMy
n3 nn. 1-5, npuuyem 0OGaszoBad IJlacTMHa (5) mMMeeT ydaCTOK 3a3eMJIeHUS
M ydacTok (20) eMKOCTHOM CBA3M IJIS EeMKOCTHOTO BBOIa M BHBOOA
AHTeHHOTO CUITHaja.

9. AHTeHHasa naHeJb (100) TpPaHCOOPTHOTO CpelCTBa IO JOOMY

u3 nmn. 1-8, OprueM OPOMEXyTOUHHEM cJoi (3') B ofjJacTu Mexny

AHTEHHOM CTPYKTYypOM (4) M 0aso0BOM ILJIaCTUHOMN (5) COOEepPXUT

INMSJIEKTPVK C OTHOCHUTEJILHOM ,JII/ISJ'IeKTpMTé[eCKOIZ IIPOHMLIaeMOCTEBIO €y, 3/,

KoTopasa OoJiblle, UYeM OTHOCUTEeJIbHas IURJIEKTPpUUYeCcKas IIPOHMUIIaeMOCTh
€r,3 IOUBJIEKTPMKA IIPOMEXYyTOUHOI'O cJiod (3) B OKpyXawomelr objacTu, U

NPenlIOUTUTEJIEHO CIPpaBelJIMBO £,,323%€, 3.

10. AunTenHHasd naHeJsb (100) TpPaHCOOPTHOTO CpPelCTBa I[I0 JOOMY
us3 nmn. 1-9, npuueM aHTeHHas CTPyKTypa (4) u/muiam 6asoBas ILJIacTUHAa
(5) pasMeleHa Ha Hecymeln IIJIeHKe, u Hecylmasga IIJIeHKa
NIPenlIouTUTEJIbHO COOEPXUT IMOJUMVMMMI WM DOJIU3THUIIeHTepedTasaT (PET)
WM COCTOMT W3 HeTr'o, W Hecymasd IIJIeHKa [IPelloUTUTEJIBHO WMEEeT
OTHOCUTEJBHYD IMIJIEKTPUUECKYK IIPOHMUIIAEMOCTE OT 2 10 4 M oCoBOeHHO
npennouTmuTesIbHO oT 2,7 mo 3,3.

11. AxnTenHHad naHeJyb (100) TPaHCOOPTHOTO CpPeICTBa [0 JIOOOMY
s nn. 1-10, B KOTOPOM BHYTPEHHAId HOaHejdb (1) u/MiIM BHEmMHAS

IaHeJlb (2) COOEPXUT CTEKJIO, MNIPeOlouTUTEJIEHO JIMCTOBOE CTEKJIO,
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bjoaT-CcTekrJIO, KBaplleBoe CTEKJIO, OOpOCUMJIMKATHOE CTeKJIO, HaTpUeBO-—
KaJlblIMeBOE CTEKJIO, WIM IOJIMMEPH, MNPEeAOIOoUYTUTEJIbHO IIOJIMBTUIIEH,
IOJIMIIPONIMJIEH, MoJMKap®oHaT, MOJMMeTHMJIMEeTaKpuiIaT U/MIu UX CMeCcH,
U/uu vMeeT OTHOCUTEJIbHYI OUSJIEKTPUUYECKY [IPOHULAEMOCTB €;,1/4 OT
2 0O 8 M OCODEHHO MNPpellouTUTEeJIbHO OT 6 mo 8.

12. AHTenHHad naHeJb (100) TPaHCHOPTHOI'O CpelcTBa [0 JIOOOMY
U3 nmn. 2-7, OpuueM aHTeHHas CTpykTypa (4) u/uam 6asoBasg ILJlacTHHA
(5) COCTOUT ns3 BJIEKTPOIIPOBOOHOM CTPYKTYPHL, KOoTOopasd nu3
BIIEKTPONPOBOOHOTO CJIOA BJEeKTPUUYECKN M30JMpOoBaHa OT OKpyXawlero
CJIOS TIOCPEeAOCTBOM IIOJIHOCTBI MM YaCTHUUYHO He UMelmel IOKPHTUA
pazfesIMTeNIbHOM 00JlacTM, U UWIMPMHA pas3OeJIMTeJIbHOM ofJjlacTu OoJiblle
WM paBHa 5 MM U OPenlouyTUTeJIbHO cocTaBJjgeT oT 50 mMvm mo 90 M.

13. VYCTpoMCTBO AaHTEHHOM IaHeJM TPAaHCIOPTHOTO CpeIncTBa,
comepxalee:

- aHTeHHyKL HaHeJib (100) TpPaHCHOOPTHOTO CpencTBa IO JiboMy U3
non. 1-12,

- I[IPUEMHYID WM IIepelalllyld BJIEKTPOHUKY, KOoTopad DJIeKTPpUUeCKHU
CBA3aHa C aHTeHHOM cTpykTypou (4) m 0a30BOM ILJlacTuHOM (5),

noprM STOM aHTeHHas IIaHeJlb (100) TPAHCIIOPTHOTO CpelcTBa
BHIIOJIHEHA B BMIE OCTEKJIeHMS B Ky30Be TPaHCIOPTHOTO CpelcTBa.

14. Crooco® HM3TOTOBRJEHMS aHTeHHOM maHenu (100) TpaHCOOPTHOTO
cperncTBa Io JoboMy M3 M. 1-12, comepxamyi 10 MeHbIlel Mepe:

(a) wMBTOTOBRJIEHME VYJIOKEHHOM B CTOIKY IIOCJEeNOBaTeJIbHOCTU U3
BHYTpeHHeM mHaHeju (1), @O MeHbIeM Mepe OIHOTO IIPOMEXYTOUHOTO
cjos (3) M BHemHeM IaHeJdu (2), OpuuUeM IJIOCKas aHTeHHasd CTPpYKTypa
(4) paszsMemaeTcsa MexIy BHYTpeHHeM IIaHeJblo (1) ¥ BHemHeM IIaHeJIbio
(2), wm OGazsoBasda IJlacTMHa (5) pasMemaeTcd CO CTOPOHE CaJloHa
TPaHCIOPTHOTO CPEeOCTBa IO OTHOMEeHMI K aHTEeHHOMW CTpYKType (4), u

(b) JamMyMHMpPOBaHME YJIOXEHHOM B CTOIKY IIOCJeOOBaTeJIbHOCTM OJId
IOJIyUeHMA aHTeHHOM NaHeu (100) TpaHCHOPTHOT'O CpelcTBa.

15. IIpuMeHeHMe aHTeHHOMW mnaHesu (100) TpPaHCIOPTHOTO CpeIcTBa
no JjmoboMy m3 oi. 1-12 B CpelcCTBax TPaHCIOPTUPOBKM OJIS OBVWKEHUSA
Ha cCcylle, B BO3OyXe WM I[IO BoOe, OCOOEHHO B aBTOMOOWMIIAX,
HalpyMep, B KadeCTBe BETPOBOT'O CTeKJla, 3alHero CTeKJa, ©OOKOBHX

CTEeKOJI U/WUIY CTeKJa KPHIIM.
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16. IlpuMeHeHMe aHTeHHOM mnaHesu (100) TpPaHCIOPTHOTO CpeIcTBa
nmo JwoboMy M3 IOn. 1-12 @0Jjag [OpueMa CUTHAJOB IOJIS CIOYTHUMKOBOMU
HaBUTaluy, B UYaCTHOCTM, IOJa OpueMa GPS-cuTHalla IOpaBOM KpPpyT'OBOU
nojsapuzaiuu ¢ Ll-uvacTtoTom 1575,42 MI'u wn/miam GLONASS-curHama cC
yacToTom 1602 MI'ttd MI1r.

I[Io DOBepeHHOCTH
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M3roToBrIeHNe YoXEHHOM B CTOMKY NOCIEA0BATENIbHOCTH
M3 BHYTPeHHe! naHesnv (1), No MeHbLLEH Mepe OAHOTO
MPOMEXYTOYHOTO €10t (3) M BHELLHEN naHenm (2),

NPUYEM NIIocKas aHTeHHas CTpykTypa (4) pasmellaercs
MEXZY BHYTPEHHE NaHerbHo (1) 1 BHELLHEN MaHemnbH

(2), v 6asoBas nnacTuHa (5) pasmeLLaeTcs Co CTOPOHbI
BHYTPEHHEr0 MPOCTPAHCTBA MO OTHOLLEHWH) K aHTEHHOM

CTpykType (4)

JlamnH1pOBaHNe YNoXeHHOM B CTOMKY
NOCNEL0BATENLHOCTI /15 NOMYYEHNst aHTEHHOM NaHenM
(100) TpaHcnopTHOro CpeacTsa
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