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AHTEHHOe yCTPOIACTBO

OnucaHue

Obnactb TeXHUKU

HacTtosiwee nsobpeteHne OTHOCUTCSA K aHTEHHOMY YCTPOWCTBY B Lienom u, bonee
KOHKPETHO, K NNIaHapHOMY aHTEHHOMY YCTPOWCTBY C anepTypPHOW NN GnKHeEN
CBA3bIO C YNyYLWEHHbIMU paboummn xapaktepucTukamn Ansa onTuMmnsauumn nepegayu
n/unu npuema pagmoyacToTHOro curHana.

Takum oGpasom, HacTosilee N30OpEeTEeHME KacaeTCcsa HECKOSNbKMX obnacTten, B

KOTOPbIX UCMOMNb3YEeTCH aHTEHHOE YCTPOMCTBO.

YpoBeHb TEXHUKU

lMepepavya paHHbIX 4Yepe3 MOOUNbHbIE CEeTU MOCTOSIHHO YyBENuYMBaeTcs W
3HauUTENbHO Bo3pacteT ¢ 5G, uTo NoTpebyeT OT onepaTopoB MOOMUIMBHLIX CETEN
KanuTanbHbIX 3aTpaTt. bonee BbicokuMe nonockbl 4YactotT Ans 5G osHadvawT 6onble
TPYAHOCTEN NS BHEAPEHUS NOKPbITUS, B YACTHOCTU B 'YCTOHACENEHHbIX FOPOACKUX
painoHax, rae noTpedyeTrca nponyckHas CnoCOBHOCTb U MPUMEHSIOTCSA CTporve
orpaHndeHna EMF. BHegpeHue HebONbLUIMX S4YEEK ONUCAHO Kak XOpoLlee pelleHne
ANS ynydleHnsa nponyckHOW CNOCOBHOCTU, KOTOpOe TpebyeT yCTaHOBKU 60MbLIOro
yncna aHTeHH Ana  cTabunbHOro  OCyWeCTBNEeHWa nepejadn wu - npuema
SNEKTPOMarHUTHbIX BOMH. TeM He MeHee MHOro He[oCTaTKoB OrpaHuvMBaeT

BHeZpeHne HebonbluMX siueek. Bo-nepBbiX, O4EHb TPYAHO HAWTW MECTO ANSA HOBbIX
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aHTeHH. Bo-BTOpbIX, nNpoKnagka BOJIOKHA W 3NeKTpuyYecTBa BHE MOMELLEHUN
SABNSIETCA [Oporoctosiwen. HakoHey, ropoackue npaBuna MOryT OrpaHuYMBaThb
BO3MOXHOCTM ANSi HEOOMbLWINX A4YeeK.

C ppyroi CTOpOHbI, B nocnegHue rogpl 6narogaps MuHuatiopmusaumum aHTeHHbI
BCce 6onblle ycTaHaBnuBalwTCa B 34aHusX. [lpn ycTaHOBKE aHTEHHbl B 3[aHUU
Heob6xoaAnmMo BbIOpaTh Hagnexawee MecTo Ans aHTEeHHbl, YTOObl 3NEKTPOMarHUTHbIE
BOJIHbI MOXHO ObINO cTabunbHO nepegaBaTb U NPUHUMATb, HO NPU 3TOM [OJDKHO
npeaoTBpawaTbCsa yxyaleHne BHELUHEro Buaa 3aaHNS.

B pokymeHte US 5322143 onucaHa nnockass aHTEHHa, coepxawasi Tpu
NPOBOAALWMX CNOS: CXeMy usnydatensi, 3aseMnsowmi CNo U MUTaKoLWYI CXemy.
[Mnockast aHTeHHa MOXeT ObITb BCTpOEeHa B dhacag 34aHns ¢ NOMOLLbK CTEKISAHHOMW
naHenu B kKayecTBe Hecylero anemeHTa. [pobnema, cBazaHHas ¢ TaKUMKU NIOCKUMMU
aHTeHHamK, 3akni4aeTcd B TOM, YTO MOCKOMNbKY OHW BCTpauBalwTca B (pacap, To
YCNOXHAETCA NO MEHbLUen Mepe 3NEeKTPUYEeCKoe CoeAnHEHWe, YCTaHOBKa W
obcnyxmBaHue, 1 X HEBO3MOXHO OCYLLECTBUTb, kKoraa dacag 3aaHusa rotos. bonee
TOro, paboune napameTpbl MNNOCKOW AHTEHHbl OrpaHNYMBaOTCA  TONLMHON
KOMMOHEHTOB hacaza, TakKuMm Kak CTEKMSHHbIE NaHenu, pacnopku u T. n.

[MoaTomy nocpeacTBOM TakuX MAOCKMX @HTEHH HEBO3MOXHO W3MEHUTb NONoCy
4YacToT UMM ONTUMU3NPOBATb Nepepadvy Wunu nNpuem aHTeHHbl Ana obecneyeHus
COOTBETCTBUSA TpeboBaHWAM CyLeCcTBYIOWNX U Oyaylwmnx KOMMYHUKaLMOHHbIX
CUCTEM.

CywHocTb n3obperteHus
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Hactosiwee wu3obpeTeHMe B nNepBOM acnekte OTHOCUTCA K aHTEHHOMY
YCTPOWCTBY, coAepXawemy nepByld MNpO3payHylo OWINEKTPUYECKYID NaHenb u
BTOPYIO  MNPO3payHyld  OUSMEKTPUYECKYld  naHenb. BTopaa  npospayHas
AnanekTpudeckas naHenb  pacrnonoxeHa nepen  nNepsBou npo3payHou
AN3NEKTPUYECKON NaHenbld U oTAeneHa OT NepBOW NPO3paqHON ANSNEKTPUYECKON
naHenu nocpeacTBOM MO MEHbLUEW Mepe OAHOro NaHerlbHOro MNPOMEXYTOYHOro
Cnos.

AHTEHHOE YCTPOWCTBO  AOMOSNHUTENbHO COAEPXKUT CXeMy usnyyatens,
NPUKPENNEHHYIO K N OTAENEHHYIO OT NepBON NPO3payYHON OUINEKTPUYECKON NaHenn
nocpeacTBOM MO MEHbLUEN Mepe OAHOro MOACINON U3NyyaTens; NUTatoLylo CXemy,
NPUKPENNEHHYIO K N OTAENEHHY0 OT BTOPOW NPO3paqHOn ANSNEKTPUYECKON NaHenn
nocpeacTBOM MO  MEHbLWIEW Mepe OAHOro MnoAcnos nuTalwen Ccxembl, C
obpasoBaHuem pacctosiHus Dpf mexpgy cxemon unanydarens n nUTalwoLlen CXemon.
PacctosHne Dpg Takke MOXeT ObiTb ONpeAeneHO MexAay CXeMOW umsnydyarens u
3a3eMnsLWmuM Cnoem.

PelieHne cornacHo nepBOMYy acrnekTy HacTosiwero n3obpeTteHnss OCHOBaHO Ha
TOM, YTO MO MEHbLUEN Mepe OAWH MNOACNON usnyyartens npeacraeBnsieT codomn
NPO3paYHbIN MONIMMEPHbIN MPOMEXKYTOUHBIA COW.

HacTtosiwee nsobpeTteHne BO BTOPOM acrnekte OTHOCUTCS K Cnocoby

CcOOpKM aHTEHHOro YCTPOKCTBa B COOTBETCTBUM C NEPBbIM acrnekTom, Npu 3STOM

cnocob BKrovaeT crneaywme atanbi:

A. cOOpKy Cxembl nanydaTtens Ha NepBON NPO3PaYHON ANINEKTPUYECKON NaHENN,
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B. cbopKy nuTarowen cxeMmbl Ha BTOPOW NPO3paYyHON ANSNEKTPUYECKON NaHENM,
n 3atem
C. cbopky nepBoi NPO3pPaqHON ANINEKTPUYECKON NAHENN U BTOPOW NpO3payvyHou
AN3NEKTPUYECKON NaHenm BMeCTe C NaHesbHbIM NPOMEXYTOYHbIM CIOEM.
Cnepyetr OTMeTUTb, 4YTO U300pETEHME OTHOCUTCA KO BCEM BO3MOXHbIM
KOMOUHaUUAM MPU3HAKOB, MEPEYUCHIEHHbIX B opmyne wu3obpeTeHus wnn B
ONUCaHHbIX BapuaHTax oCyLeCTBNEHNS.
[MprBeneHHOE HUXe onucaHue OTHOCUTCH K NMPUMEHEHMUIO B CTPOUTENbLCTBE, HO
cnenyeT NOHUMAaTb, YTO n3obpeTeHne mMoxeT ObiTb NPUMEHUMO B APYrMx obnactsx,

TaKMX KaKk aBTOMOOMNECTPOEHNE UNKN TPaHCMOPTUPOBKA.

Kpatkoe onucaHue rpacgpuyeckmx matepuarnos

OTn n gpyrue acnekTbl HAaCTOALWEro N306peTeHMs ganee 6yayT onucaHbl 6onee
noApoBHO CO CCbLIIKOW Ha MPUMOXEHHbIe rpadudeckne maTtepuanbl, Ha KOTOPbIX
nokasaHbl pasnu4yHbie MNPUMEpHblIe BapuaHTbl OCYLECTBNEHNs u3obpeTeHus,
KOTOpble NpefocTaBmeHbl ANS UANCTpauum, HO He orpaHuyeHus. [padpuyeckue
mMaTepuanbl NpeacTaBnsaT cobon cxemaTnyeckoe npeacTaBneHne U BbiNOMHEHbI He
B macwTtabe. [padudeckne wmaTtepuanbl HUKOMM 0OOpasoM He OorpaHuvnBaloT
n3obperteHne. [lononHutenbHble npenmywectea OyayT OOBSCHEHbI C NOMOLLLHO
npUMepoB.

Ha cwur. 1 npeacraBneHo cxemaTvyeckoe nsobpaxeHne B paspes3e aHTEHHOro

YCTPOWCTBA COrMacHO MepBOMYy BapuaHTy  OCYLECTBMEHUST  HacTOSILEro
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n3obpeTeHus.
Ha dour. 2 npeactaBneHo cxematuyeckoe n3oOpaxeHue B paspese aHTEHHOro
YCTPOWCTBaA  COrMacHO BTOPOMY  BapuaHTy  OCYLLECTBIIEHUSI  HacCTOSLLEro

n3obpeTeHus.

Moapo6Hoe onucaHue

Llenb HacTosiwero nsobpereHus sakniodaeTcs B obneryeHnn onncaHHbIX Bbille
npobnem n B YCTPaAHEHUM NPENATCTBUIA ANA YNNIOTHEHUA HapyxHbIX ceTen 4G un 5G.
B yactHOCTW, uUenb NepBOro acnekrta HacToAWwero wu3obpeTeHns CocTouT B
NONy4YEeHUN YyCTaHOBKM aHTEHHOro YCTPOUCTBA, NPeanoYTUTENbHO yCTaHaBNMBaeMoOu
B MOMELYEeHNN YCTaHOBKM, WCKMYawlWwen HeobxoaMmocte B paboTtax no
BO3BEEHMIO NNECOB UNN YCTPOUCTBY PyHOaMeHTa Ha ynuue. [lpyroe npenmyLiecTso
HacTosILLLEro M3obpeTeHnsa 3akn4yaeTcs B TOM, UTO Mpo3payHas aHTeHHa aenaet
BO3MOXHbIM BecnpobnemHoe pasMeljeHne BHYTPUM WM BHE MNOMELWEeHus B
COOTBETCTBUM C rOPOLCKON 3CTETUKON 1 orpaHnyeHmamm EMF.

CornacHo nepBoMy acneKTy HacTOALWEro n3obpeTeHns HacTosiLee N3obpeTeHne
OTHOCUTCA K aHTeHHoMmy YycTtponctBy 10, coaepxkawemy nepByl Mpo3payvHyro
ANANEKTPUYECKYIO NaHenb 11 1 BTOPYO NPO3payHylo AMINEKTPUYECKYIO NaHenb 12.
Bropas npospayHas auanektpuuyeckas naHens 12 pacnonoxeHa nepepn nepeown
npo3payHon AnanekTpuyeckor naHenoo 11 v oTgeneHa OT nNepBOW NPO3paYvYHOU
ananektpudeckon naHenn 11 nocpencTBOM NO MEHbLUENW Mepe OQHOro NMaHernbHOro

npomMexyTo4Horo cnosi 204, 302.
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AHTEHHOE YCTPOWCTBO OOLIMHO MMEET LWUPUHY W/unu ANWHY B npegenax oT
20mm po 600 mm, Hanpumep npsaAmoyronbHyto d¢opmy 210mMm x 250 mm,
npsamoyronbHyto dopmy 150 mm x 160 MM nnu npsimoyronbHyto popmy 255 mm x
500 mm, B 3aBMCUMOCTU OT paboumx 4acToT, Yucna 3NEMEHTOB, COAEpXKaLLNXCA B
aHTEHHOM YCTPOWCTBE, UW/UNN KOHCTPYKL MW, onpeaensiowen npo3padvyHoCTb.

MpeonouTUTENBHO AHTEHHOE YCTPOWCTBO MpeaHasHadeHo ans pabotel ¢ 4G
n/vnn 5G, T0 eCTb ¢ AnNnMHamm BOSH ¢ Yactotamm ot 690 My go 70 M u,

Mpeanor «nepen» o3Ha4yaeT, YTO NepBas NpospadyHas AnaneKkTpuyeckas naHernb
obpawieHa K nepegHen NOBEPXHOCTU AHTEHHOW CUCTEMbl, BTopasd mnpo3padHas
ANaneKkTpuyeckass naHenb obpalleHa K nepBor NpO3padHOn ANSNEKTPUYECKON
naHenu.

CnoBo «npo3payHbii» O3Ha4yaeT CBOWCTBO, WANKCTpuUpylwee cpegHee TL
(cBeTonponyckaHve) BUAMMOro cBeTa, NPOoNyWeHHOro Yyepes marepvan B BUAUMOM
crnekTpe, paBHOe no MeHbwen mepe 1%. [lpegnoyTUTENnbHO «NPO3payYHbIA»
OoTHocuTCA K cBoncTBY TL B no meHbwen mepe 10%. HBonee npepnoytutenbHo
npospayHbin o3HavaeT TL B no meHbwernn mepe 50%. B wnpeane «npospayHbliny
o3Ha4vaeT TL B no meHbLlien mepe 70%.

HAnanekTpuyeckasa naHenb npeacrasnseT cobon naHenb, KOTopasi He sBNAeTcA
SNEKTPONPOBOASALLEN.

MepBass 11 u BTOpas 12 npo3payHble ANSNEKTPUYECKNE NAHENW MOryT UMETb
pasHbIi XMMNYECKUIA COCTaB, TaKOM Kak coCTaB Ha OCHOBE NMOAMMEPHOro marepuana.

KoMmnosnumsa Ha oCHOBE nnacTuka MOXeT npeacraBnatb cobon PET, nonnkapbonar,
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PVC unn noboir apyron nNpo3padHbli AUINEKTPUYECKAA NNACTMK, KOTOPbIA MOXET
ObITb NCNONB30BaH KakK NaHenb.

[MpeanoyTuTEnsLHO NepBas w/unu BTopas Nnpo3pavHas AuaneKkTpuyeckas naHernb
COAEPXKUT CTEKNSAHHYIO NaHenb ANnA 3awuTbl aHTEHHOro YCTPOWCTBA W aHTEHHOW
cucTembl OT uapanuH. CTeknsaHHas naHenb MOXeT coaepXaTb No MeHblen mepe 50
Bec. % SiO2, nogobHO TaKOMy CTEKNy, Kak HaTpMeEBO-KanbLMEBOE CTEKIO,
antoMOCUNUKaTHOE CTEKNo nnn 60poCcCUNUKaTHOE CTEKIO.

B HeKOTOpbIX BapuaHTax oOCYyLWEeCTBMEHMS nepBas W BTopas npo3payvHble
AN3NEKTPUYECcKne naHenn NMeT OAMHAKOBbIA XMMUYECKUA COCTaB NS COKpaLeHus
00paboTKun 1 npouecca N3roToOBIIEHUS.

lMpeanoyTuTensHO nepBas M BTOpas Npo3padHble OWM3NEKTPUYECKME naHenm
MOTyT UMETb TaHreHC yrna nortepb, KOTopbii paBeH unu medbwe 0,03, n Gonee
NpeanoyvTUTENbHO TaHreHC yrna noTepb ANINEKTPUYECKUX NaHenen paBeH unu
meHbwe 0,02, n 6onee nNpennoYTUTENBHO TAHIEHC yrna noTepb AUINEKTPUYECKMX
naHenen paseH unu meHbwe 0,01 ona yMeHbLUEHMS NOTEPU 3HEPTMK B NaHensx Ha
doHe yBenuyeHnsa 3apPeKTUBHOCTU aHTEHHOW CUCTEMBI.

B npepnoututenbHbIX BapuMaHTax OCyWeCTBEeHMs nepBas W  BTopas
npo3payHble OUINEKTPUYECKUEe NaHeNn UMELOT TaHreHC yrna noTepb, KOTOPbIN paBeH
unm menbwe 0,005, n ©Oonee npepnodvTUTENBHO TaHreHC yrna noTepb
AN3NeKTpudecknx naHenen paseH unu menbwe 0,003 gns ymeHbleHuMst notepu
SHeprnn B naHensix Ha ooHe yBenuyeHns 3P PEeKTUBHOCTU aHTEHHON CUCTEMBI.

MpeanouTMTeNnbHO nepBasi M BTOpasi NPO3paudHble AWSNEKTPUYecKne naHenu
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npeacTaBnslT cobo naHenun u3 OOPOCUMNMKATHOrO CTekna ANns YMeHbLUeHUs
TaHreHca yrna notepb A0 3Ha4YeHWs, KOTopoe paBHO unu meHblue 0,01.

AnanekTpuyeckne naHenu MOryT ObiTb W3rOTOBMIEHbl M3BECTHbIM CNOCOOOM
M3roToBNEHNA, Takum Kak c¢noat-npouyecc, c€nocod® cnekaHusi, Ccnocob
nepeTsarnBaHus, cnocod nNuTbs NoA AaBneHnem unum cnocob BbiTArMBaHusA. C TOYKK
3peHus nNpousBOAUTENIBHOCTM W 3aTpaT B KadectBe cnocoba uW3rotToBneHus
CTEKIMAHHOW NaHenun NpeanoyYTUTENbHO UCNoNbL30BaTh dhnoaT-npouecc.

Kaxxpas npospadHas pguanektpuyeckas naHenb MoXeT ©ObiTb OTAENbHO
obpaboTaHa u/vnu okpaweHa 1 T. N. WunM UMeTb APYry0 TONWNHY ANS yRydleHns
3CTETUKM, 6e3onacHOCTU U T. N.

Kaxxpaa npospadHas aunanekTpuyeckas naHenb MoXeT ObiTb obpabortaHa, TO
eCTb OTOXKeHa, 3akaneHa W T. 4., ANS COOTBETCTBUA YycnoBusm TpeboBaHui
B6esonacHocTn. [lpo3payHas AusnekTpudeckas naHenb OTAENbHO MOXeT ObiTb
Npo3payHoOn UNn LBETHOW NPO3pavyHON ANSNEKTPUYECKOW naHenbio, TOHMPOBAHHON
crneymanbHbIM COCTaBOM UMK 3@ CHET HAHECEHNS! [ONONHUTENBHOrO NMOKPbITUS MO0
NNacTUKOBOrO CIos, Hanpumvep.

MepBass 11 u BTOpas 12 npo3payHble ANSNEKTPUYECKNE NAHENW MOryT UMETb
nobyto dopmy. Popma npo3padHbix auanekTpuyeckux naHenen 11, 12, B paspese
He orpaHuynBaeTCcsa NPSAMOYrofilbHUKOM U MOXET ObITb Tpaneyunen, TpeyronbHUKOM,
KBaapaTtoMm, Kpyrom v T. .

B HeKkoTOpbIX BapuaHTax OCyLEeCTBNEHUS, YTOObI 06ecneunTb Kak MOXHO Gonee

ANCKPETHYIO nepeaadvy u/unm npuem no MeHbLUIEN Mepe Ha pabo4ven 4YactoTe yepes
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OKHO, @aHTEeHHOe YCTPOMCTBO MOXeT ©ObiTb pasMeweHo nepes  OKHOM.
MpeanoyTUTENBLHO U3Ny4YeHUe OT aHTEHHOro YCTPOWCTBa MPOXOAUT B KOHKPETHOM
HanpaBneHun Yepes NepByro NPO3paYHy0 AUSNEKTPUYECKYIO naHenb 11, Hanpumep,
AN nepefayun n/unum npuema 4Yyepes OKHO M oxBaTa TePMUHANOB CHapyXu 3gaHus. B
Takux BapuaHTax OCyLLeCTBNEHMS nepBas npo3payvHas ananekrpuyeckas naHens 11
n/unn BTOpas npospadHasl ananekTpuyeckas naHenb 12 moryt GbiTb YCTaHOBMEHDI
nepen oOKHOM.

B HeKoTOpbIX BapuaHTax OCYLLECTBNEHUSA U3nyyYeHne OT aHTEHHOro yCTpoucTea
NPOXOAMT B KOHKPETHOM HarpasfieHUn 4Yepes CTOPOHY, NMPOTUBOMOSIOXKHYIO NEpBOK
NpPo3payYHoOn OUINEKTPUYECKOW NaHenn, HanpumMmep, ona nepegadn w/unu npnema B
HanpaBneHun, NPOTUBOMONOXHOM OKHY, 1 OXBaTa TePMUHAaNoOB BHYTPWU 34aHUS.

B HeKoTOpbIX BapuaHTax OCYLLECTBNEHUSA U3nyyYeHne OT aHTEHHOro yCTpoucTea
NpoOXoauT B ABYX KOHKPETHbIX HanpaBneHusiX, Hanpumep, ANS nepepayun w/wnm
npuema 4yepes OKHO U Yepes3 NPOTUBOMONOXHYK CTOPOHY U AN OXBaTa TepMUHanoB
CHapYXu 1 BHYTPW 34aHNS.

B HeKOoTOpbIX BapuaHTax OCYLWECTBNEHUS nepBas AUsnekTpudeckas naHernb
NpUKpenneHa K BHELHEN MOBEPXHOCTU OKHa C MOMOLLbIO KPEnexXHOro cpeacrtsa.
KpenexHbim cpeacTBOM MOXET ObITb KNen, NONMMEPHbIA MPOMEXKYTOYHbIN CIOMN,
npucocka wunu mnwboe papyroe cpenctso, CNocobHOe 3akpenuTb aHTeHHoe
YCTPOWCTBO Ha NOBEPXHOCTU OKHa.

AHTEHHOE YCTPOWCTBO MOXeT ObiTb COOpaHO B KOPMyCe aHTEHHbl C LEenbio

YCTaHOBKN Nepen OKHOM, W/UNW C Lenbl perynupoBaHUsi pPacCTOsiHUS MeXay
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@HTEHHbIM YCTPOMCTBOM W OKHOM, W/MNU C UENbl pPerynmpoBaHuUs pPacCTOAHUN
MeXAy KOMMNOHEeHTamMn aHTEHHOro yCTPOUCTBA.

B HeKOTOpbIX BapuaHTax oCyLeCTBNEeHNss aHTEHHOE YCTPOMCTBO MOXET
cofepXaTb YCTAHOBOYHYIO NaHenNb CONPSXKEHUs!, pacrnonoXeHHY0 Mexay nepBou

AnanekTpudeckon naHenbio 11 n OKHOM. YcraHOBOYHASI TAHEN B CONPSIKEHHSI TO3BOJISIET

UCKJIFOUUTh BJIUSTHIE YCTAHOBOYHOM Cperpl/cpe Ha padoune XapaKTepUCTHKH aHTEHHON
CHUCTEMBI U MO3BOJISIET NOAAEPKUBATH UMITEJAHCHBIN OTKJIMK AHTEHHBI, 4 TAK)KE CBONWCTBA
U3JIyYEHHUS] AHTEHHBI B TIpeAiesiax crienudukanuil. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHS
yCTAHOBOYHAS MTAHENb CONMPSIKEHUST MOKET OOABIISATh AHTEHHOH crcTeMe OoJblie
(YHKLMOHAIBHBIX BO3MOKHOCTEH, TAKUX KaK YIPaBJICHHUE MyYKOM WK (POPMHUPOBAHNE

My4Ka.

YcrtaHoBoyHasa naHenb 14 conpsikeHUs MOXeT cofepXaTb MO MeHbllen mepe
NPO3paYHyI0 ANINEKTPUYECKYIO NaHENb, HAaNPUMepP CTEKNSHHYIO W/UNW NNACTUKOBYIO.
B HekoTOpbIX BapuaHTax ocywecTtsreHnda. Ha no mMeHbwen mepe OJHOW U3
ANSNEKTPUYECKUX MaHENENn MOXET ObiTb OCaXAeH NO MEHbLUEN Mepe NPOBOASLLNIA
y30p.

[MpeanoyTuTEnbLHO YCTaHOBOYHAs NaHenb 14 conpsikeHus napannenbHa
aHTEHHOMY YCTPOUWCTBY ANS YNPOLWEHUs1 NPOEKTUPOBAHNUS U U3rOTOBNEHUSA
yCTaHOBOYHOW NaHenn ConpsiXeHus ¢ ontTuMmnsaumein nepegadum n/unn npuema
curHana.

AHTeHHOe ycTporictBo 10 Takke comepxut cxemy P wuanyuartens,
NPUKPENNEHHYIO K N OTAENEHHYIO OT NepBOX NPO3PaYHON AMNINEKTPUYECKON naHenu
11 nocpeacTBOM NO MeHbLUE Mepe ogHOro nogcnos lp nanyyarens.

Mo meHbwen mepe opuH nopcnon lp wusnyyatena npeacTtaBnsetr cobown
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transparent nonMmepHbIn NPOMEXYTOUHbIM Ccnoun. [lpeanovTnTensHO NPO3paYHbIv
NONMMMEpPHbIN NPOMEXYTOYHbIN cnou MOXeT npeacraBnATb cobon
nonueuHunbytmpans (PVB), stunensBununauvetatr (EVA), nonumetunmetakpunar
(PMMA), nonukapboHatr (PC), nonuctupon (PS), nonusununxnopug (PVC),
nonuamug, (PA), nonuacpumpumung (PEI), nonustunentepedtanar (PET), nonuypeTtaH,
aKpUNOHNTPUN-byTagneH-cTuponeHbii cononumep (ABS), cononumep ctupona wu
akpunoHutpuna (SAN), cononumep ctupona, metuna u metakpunata (SMMA) un
nobble UX CMeCW; CLUMTbIA MOAUMEP, MOHOMMACT, WOHOMEP, LUMKIOoOoNnedUuHOBbIN
nonumep (COP), umknoonedunHosbin cononmmep (COC) unm ONTUYECKM YUCTbIA
agresuB (OCA).

CwuTble, NN OTBEPXAEHHbIE, NONMUMEPblI U3BECTHbI Cneunannucty B AaHHOW
obnactm TexXHUKU W NpPeacTaBnsAlT COOOM TpPEexXMepHble MNONIMMEpPHbIE CEeTKM,
NOJlyYeHHble CLUMBaHMEM/OTBEPXKAEHNEM BWAOB C HU3KAM MOMEKYNSIPHbIM BECOM
nmbo nocpeacTBOM peakuun ¢ OTBEpPXKAAKLWMM peareHTOM, TakKe WM3BECTHbIM Kak
clMBaKWMA areHT, nubo npu BosgencTBumn tennom, YO-nsnydenumsamn (UV) mnnn
9NeKTPOoHHbIM nyykom (EB). K npumepam cwmntbix nonumepoB 6e3 orpaHudeHus
OTHOCATCS  9MOKCMAHbIE  NONUMEPLI, MNOIMYPETaHOBbIE  CMOSbl, MONMMEpHI,
oTBepxgaemble ¢ nomowbw UV wvnn EB. B Hactoawem wu3obpereHun
npeawecTBeHHMKN CLUUTOro nonumepa MoryT 6biTb Mpo3payHbiMu unn He 6bITb
Takumm Npu yCnoBun, YTO CLUUTLIA NONMMEpP SABNSETCS NPO3paYvHbIM.

Cnepyetr OTMETUTb, UYTO HEKOTOpblE MOMIMMEPHbIE CMEcU, COMONMMMepbl U

HeKoTOopble MONyKpUCTanIMyeckue nonaumepbl MOryT ObiTb HENpPOHULAEMbIMU U
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Henpo3payHbIMU BBMAY  OMCNEpPCHOWN dasbl unu BBUAY Hanu4ns
KpuctannutoB. [losToMy sBnsieTca BO3MOXHbIM TO, 4YTO He BCe COCTaBbl
nepeyvncneHHbIx nonnumeposB, yKa3aHHbIX Bbille, ABNAIOTCA
npospadHbiMi. Cneunanuct B LaHHOW o6nacTu TEXHUKM CnocobeH onpepenntb,
Kakoh COCTaB SABMSIETCA NpO3payvHbiM, WU, CriefoBaTenbHO, OnNpenenvTb, OTHOCUTCS
N TOT UMW MHOW NONMMEP K 3asiBfIEHHbIM NPO3paYvHbIM NonMMepam.

lMoagpasymeBaeTcs, UTo cxema P nsnydarens moxet ObITb NpuKpenneHa K niobon
M3 MNOBEpPXHOCTEN NepBOM  NpoO3payvHoOr  AunanekTpudeckon naHenm  11.
MpeanoytutensHo cxema P unsnyyatens npukpenneHa K MNOBEPXHOCTY,
NPOTUBOMONIOXHOK MOBEPXHOCTW, OOpaleHHON K OKHy, AN AOCTUXeHusi Gonee
BbICOKMX pabounx xapakTepuCTUK aHTEeHHbl 1 OQHOBPEMEHHO AN 3awnTbl cxembl P
usnyyatens OT BHELWHEro BO3AENCTBUS, Hanpumep Bnarv, uapanvH u T. M., Kak
nokasaHo Ha cwr. 1.

B HekoTOpbIX BapuaHTax ocywlecTBneHus cxema P usnyvarens copepxuTt no
MEHbLUEN Mepe OANH PEe3OHUPYIOWKUA NpoBOAAWMIA anemMeHT. [lpeanoyTuTensHo
ANVHA NPOBOASALLEro 3nemMeHTa paBHa MONoBUHE 3(PPEKTUBHOW ANNHBI BOMHbI Ha
pabouyeri yactore.

[MpeanoyTuTEnNbLHO pasmepbl MOBEPXHOCTUM CXEMbl U3nyyaTens MeHblue, YeM y
NOBEPXHOCTU NEepBON NPO3PAYHON ANINEKTPUYECKO NAHENN.

B HekoTopbIX BapuaHTax OCYLLECTBIIEHUS HECKOSNbKO CXeM usnyqarens moryt
ObITb NPUKPENNEHDbI K NEPBOM NPO3paYHOA ANSNEKTPUYECKON MAHENN C MOJIyYEHMEM

aHTEHHOW CUCTEMbI, nepejatowen n/nnu npuHUMaKLWen oANHaKOBbIE UNU pPasHble
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yacToTbl. B Takmx BapuaHTax OCYWECTBEHUS CXEeMbl M3nyvaTtens 3NeKTpUYecku
n3onupoBaHbl Apyr OT apyra.

MpoBoasAWNIA 3NEMEHT CXEMbl M3NyyaTenss MOXET WUMETb ndyw dopmy,
Hanpumep npsMOYronbHyo ¢opmy. B HeEKOTOpbIX BapuMaHTax OCyLWEeCTBMEHus, B
KOTOpbIX TpebyeTcs onepauusa ABOWNHOW Nonsapusalmm, SBnaeTcs NpeanoyYTUTenbHou
Kpyrnas wnu kBagpaTtHaa opma. [lpeanoytutensHO cxema wusnyyarens
npeacrTasnsiet cobor NPOBOASLLYIO CXEMY U3nyyaTens.

Cxema nsny4darenst MoXeT ObITb HaneyaTaHa, NpuUKneeHa, HaHeceHa Ha NoACON
nsnyyaTtens unu pasmeLleHa Ha Hem nbbIMu ApyruMmn cnocobamm, NO3BOMSHOLLUMU
pasmMecTuUTb CXeMy u3nyyartens Ha NPOMEXYTOUYHOM crioe 6e3 BO3MOXHOCTU
ABVXEHWS, Kak, Hanpumep, TpadapeTHasa neyaTb, YEPHUINbHO-CTPYWHAs neyartb,
ocaxaeHue, NpuKrneeHHasa NpoBonoka, MmegHasa donbera, megHas cetka u T. .

B HekOoTOpbIX BapumaHTax OCYLIECTBMEHUA CXemMa usnyvatenss MoxeT ObiTb
HaneyataHa, nNpPUKNeeHa, HaHeceHa Ha npo3paydHbli cnou Ans obnervyeHus
NPUKPEnneHns K MNepBOM NpPO3pavyHON ANINEKTPUYECKOW naHennm ¢ noacrnoem
nanyyatens wu o6padotkn. Takume npospadHble Cnou npeacTtaBnsaAwT  cobou
npeanoyvTUTENbHO  MPO3padHyld  NOAMMEPHYI  nneHky.  [lpegnoututensHo
npospayHas nonumepHas nneHka MoXeT npeacTaBnAaTb cob60n NONMBUHUNOYTUPanb
(PVB), atunensuHunauetat (EVA), nonumetunmetakpunar (PMMA), nonukapboHar
(PC), nonnctupon (PS), nonusmnHunxnopug (PVC), nonnamung (PA), nonnadpupmumng,
(PEl), nonunatuneHntepedptanatr (PET), nonuypetaH, akpunoHUTpun-oytagnex-

CTUponbHbIn cononumep (ABS), cononumep ctupona u akpunoHutpuna (SAN),
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cononumep ctupona, metuna n metakpunara (SMMA) n nobble nx cmecu; CLUNTbIN
nonMmep, WOHOMNacT, WOHOMEpP, uuknooneduHoBblin cononumep (COC),
uyuknooneduHosbii nonumep (COP) nnu ontudeckn uncteii agresms (OCA).

MaTtepnan cxembl usnyyatens moxeT ObITb Matepunanom Ha OCHOBE MeTanna,
Hanpuvep Meablo, cepebpom, nPOBOAAWMMU MeTanM4Yeckumn cnnaBamm C
HaHeCEeHHbIM MaTtepuanom, HanpuMmep 30510TOM, Unu 6e3 Hero, unn NGLIM APYTUM
maTepuanoM, KOTOpPbIA CnocobeH K SMEeKTPONpPOBOANUMOCTM WU  BbINOJMIHEH C
BO3MOXXHOCTbIO pasmeLLeHNsl Ha NoACNoe nsny4varensa nnm Ha npospayHom cnoe.

Mpo3payHoe aHTeHHoe ycTporcTBo 10 Takke copepXuT nuTawowy cxemy F,
NPUKPENNIEHHYD K MO MeHbluer Mepe ogHomy nogcrnow If nuTawowern cxembl u
OTAENEHHYIO UM OT BTOPOW NPO3payvyHON ANSNEKTPUYECKON CXembl 12,

PacctosHne Dpf onpegensietca mexay CxemMon wusnyyatenss M nuTalowen
cxemon. [NpegnouTntenbHO pacctosiHne coctaensieT no cywectsy oT 40 go 100 mm,
bonee nNpeanoOYTUTENBHO COCTaBMSIET NO CywecTBy OT 45 A0 8 MM n HamHoro 6onee
npeanoYTMTENBbHO COCTaBNSIET MO CywecTBy OT 48 o 68 mm.

lMogpasymeBaeTtcs, yto nuTaowas cxema F moxeTt ObiTb NnpukpenneHa K nobown
U3  MOBEPXHOCTENW BTOPOM  MPO3pPavHON  ANSNEKTPUYECKOW naHenu 12,
MpeanoytuTensHo nutarowasn cxema F npukpenneHa Kk NOBEpXHOCTU, 0BpaLLeHHON K
nepBOK NPoO3payHoOn AnsnekTpudeckon naHenu 11, 4To o3Ha4yaeT, YTO NOBEPXHOCTb
obpalleHa Takke K nepeaHen noepxHocT 31 aHTEHHOW CUCTEMbI ANS 3alUThbI
nutarower cxembl F OT BHeWHero Bo3AencTens, HanpMMmep Bnaru, LapanuH v T. n.,

Kak nokasaHo Ha cwr. 1.



10

15

20

15

B HeKoTOpbIX BapuaHTax OCYLECTBNEHUA MuTaloWwas cxema COAepXuT no
MEHbLUEN Mepe OAUH NPOBOASALLNA INEMEHT ANA nepefayn curHana mexay Bxoaom
aHTEHHOW CUCTEMbl U cxeMon usnydyartens. [lpegnovTnTenbHO WUPMHA NUTaloLwen
CXemMbl Ha CTOpPOHe BxOJa SBNAeTcA TakoW, Kotopas obecnevnBaeT
XapakTepuCcTUieCcKuin nmnegaHc npuonmuantensHo 50 Om.

B HekoTOpbIX BapuaHTax OCYLIEeCTBNEHWUs, B KOTOPbIX e€CTb ABa wunu 6onee
NPOBOASALMX 3MIEMEHTA B CXEeMe usnyyaTens Ha KaXablii BXOA4 aHTEHHOW CUCTEMBI,
nuTalwas cxema MOXET pacnpefensaTb 3Hepruio Mexay TeMUu BbllleyKasdaHHbIMU
NPOBOAALWMMN INIEMEHTaMMW.

lMuTatowan cxema MOXET ObITb HanevyaTaHa, NpUKNeeHa, HaHeceHa Ha NOACON
nuTarLwer Cxembl N1 pasmMeLleHa Ha Hem nbbIMK Apyrumun cnocobamu,
NO3BONSOLWUMN Pa3MeCTUTb NUTAIOLLYIO CXEMY Ha NPOMEXYTOYHOM croe 6e3
BO3MOXHOCTM CHATUS, TAKUMW KaK TpadapeTHasa nevartb, CTpyHas neyarb,
ocaxaeHue, NpuKrneeHHasa NpoBonoka, MmegHasa donbera, megHasa cetka u T. .

B HekoTOpbIX BapuaHTax OCyLeCTBNEeHMs nuTalwas cxema MOXeT ObiTb
HaneyataHa, nNpPUKNeeHa, HaHeceHa Ha npo3paydHbli cnou Ans obnervyeHus
NPUKPENnNeHNs KO BTOPOM MNPO3pavyHON ANSNEKTPUYECKOW naHenu ¢ noacnoem
NUTaKLWEN CXeMbl U 00paboTku. Takue npo3padHble CNou NPEAcTaBnslOT COOOK
npeanoyvTUTENbHO  MPO3padHyld  NOAMMEPHYI  nneHky.  [lpegnoututensHo
npos3payHas nonMmepHas nneHka MoXeT nNpeacTaBnATb CO60M NONMBUMHUNOYTUPanb
(PVB), atunensuHunauetat (EVA), nonumetunmetakpunat (PMMA), nonukapboHat

(PC), nonnctupon (PS), nonusmHunxnopug (PVC), nonnamung (PA), nonnacupmumng,
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(PEl), nonunatuneHntepedptanatr (PET), nonuypetaH, akpunoHUTpun-oytagnex-
CTUponbHbIn cononumep (ABS), cononumep ctupona u akpunoHutpuna (SAN),
cononumep ctupona, metuna n metakpunara (SMMA) n nobbie nx cmecu; CLUNTbIN
nonMmep, WOHOMNacT, WOHOMEpP, uuknooneduHoBblin cononumep (COC),
uyuknooneduHosbii nonumep (COP) nnn ontudecku yncteii agresms (OCA).

MaTteprnan nutaloLwen cxembl MOXeT ObITb Matepunanom Ha OCHOBE MmeTanna,
Hanpuvep Meablo, cepebpom, MPOBOAAWMMU MeTannudeckumn cnnaBamm ¢
HaHeCEeHHbIM MaTtepuanom, HanpuMmep 30510TOM, Unu 6e3 Hero, unu NGbLIM APYTUM
maTepuanoM, KOTOpPbIA CnocobeH K SMEeKTPONpPOBOANUMOCTM WU  BbINOJMIHEH C
BO3MOXHOCTbIO pa3sMeLleHUs Ha MOACNOoEe MUTAaKWeEn CXemMbl AN Ha NpOo3payYHOM
cnoe.

Mpo3payHoe aHTeHHOe ycTponcTBo 10 Takke coaepxut 3asemnsawowmi cnon G
Ana obecneyeHus Xopowero W nNpaBUbHOTO  (PYHKLUMOHUPOBAHUS aHTEHHOM
CUCTEMBI.

[To cpaBHEHNIO CO CXEMOW uanydaTensa W nuTalrLlen CXeMOon pacrnofnoxeHue
3a3eMnALWEro Crnos SABNAETCA BaXXHbIM U MOXET 3Ha4YUTENbHO BNuATL Ha paboune
XapaKTepUCTUKN aHTEHHOW CUCTEMBI.

B HeKkoTOpbIX BapuaHTax OCYLLUECTBMIEHUS, rae 3a3eMnsoWwnii Cnon pacnonoxeH
MeXAy CXeMOW nsnydaTtensa n nuTarLlen CXeMOn, 3a3eMnsoWni CNon coaepkuT no
MEHbLUEN Mepe OAHY Npopesb ONTMManbHOW (POpPMbl U pasMepoB ANS MONyYeHus
HeobXo4MMbIX paboumx xapakTepPUCTUK.

B HekoTOpbIX BapuaHTax OCYyLLEeCTBIIEHUS, FAe NUTalLlasl cXxema pacnosioxeHa
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MEeXAy CXeMOW wusnyyaTtens u 3aseMnsawwmm Ccrnoem, no MeHblUeln mepe opHa
npopesb onTumanbHOW OpPMbI U pasMepoB B 3a3eMIAOWEM CNoe MOXeT
OTCYTCTBOBATb.

Bbibop koHdurypauum npeacraBnseT cobomn KOMMNPOMUCC MEXAY CIOXHOCTbIO U
pabounmun xapakTepucTukamm.

3aseMnaAwLWwmMi CNon MOXeT ObITb HaneyaTaH, NPUKNeeH, HAHEeCEeH Ha
AN3INEKTPUYECKYIO NaHeNb, Ha NOACMNON 3a3eMIALWEro CNos UnNn Ha NPo3payHbIni
Crnon nnu pasmeLleH nobbiMn apyrummn cnocobamm, NO3BONAOLWMMN PA3MECTUTb
3a3eMnAKLWMIA CNon Ha AUINEKTPUYECKON NaHenn, Ha NoAcnoe 3aseMnaLWwero cnosi
UNK1 Ha NPo3payYyHoOM cnoe 6e3 BO3MOXHOCTU ABWXKEHUS, KaK, Hanpuvep,
TpadhapeTHas neyaTb, YEPHUNBHO-CTPYNHAs nevaTtb, ocaxaeHue, NpukneeHHas
npoBosoKa, MeaHas dponbra, MegHas cetka u T. .

B HeKkoTOpbIX BapmaHTax OCYyLWEeCTBMEHUS 3a3eMnsoWni Cnon oTaeneH
nocpeacTBOM NO MEHbLUEA Mepe OAHOro MOACNONA 3a3eMNSIoWEro crnosi OT BTOPOK
NpPo3payYHoOn ANSNEKTPUYECKON NAHENN.

B HeKkoTOpbIX BapuaHTax OoCyLeCTBNEeHUs NOACNON 3a3eMMSOWEro Cnos MoxeT
OblTb NPOCTPaHCTBOM, 3anOfIHEHHbIM rasoM, HaNpUMep BO3AYLUIHbIM NPOMEXYTKOM.
3aseMmnawWMiA CNo MoxeT ObiTb HaneyataH, MPUKNeeH, HaHeCeH Ha TpeTblo
Npo3payvHyl0  AUSNEKTPUYECKYID NaHenb WM pasmelweH nwobbiMn  Apyrumu
cnocobamu, NO3BOMSAWMMN PA3MECTUTL 3a3EMIIAIIOLNIA CITION Ha ANSNEKTPUYECKON
naHenn 6e3 BO3MOXHOCTU ABWXKEHWS, Kak, Hanpumep, TpadapetHas nedarb,

YEPHWUIbHO-CTPYNHAA MeyaTb, OCaXAeHue, MNpuUKIeeHHas nNpoBONoKa, MeaHas
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donbra, mMegHass cetka W T.N. B HeEKOTOpbIX BapuaHTax OCyLleCTBNEeHWS
3a3eMIIALWMIA CrOM MOXET ObITb NPUKPENSEH K NO MEHbLUEW MEPE OAHOMY NOACMO
3aseMnAaArLWero cnost U oTaeneH MM OT TpeTben NPOo3padHOn ANSNEKTPUYECKON
naHenu.

B HekoTOpbIX BapnaHTax OCyLeCTBeHNa 3a3eMNAILWMA CAON NPUKPENEH K No
MEHbLUEN Mepe OQHOMY MOACMNOK 3a3eMNAIOWEro Cnos U OTAENeH UM OT TpeTben
npos3payHon OWINEKTPUYecKon naHenu. B Taknx BapuaHTax ocywecTBreHns
noAcnonW  3aseMnsalwero crnos MoXetr ObiTb  Mpo3payHbiM  NONUMEPHBIM
NPOMEXYTOUYHbIM Ccrnoem. B HeKoTOpbIX BapuaHTax OCYWeEeCTBMEHUS Ha aHTEeHHOM
Kopryce MOXeT ObiTb MpeAyCMOTPEHO YEeTBEPTOE yAepXuBawliee CpeacTBO ANS
yOoepKuBaHust TpeTben NPo3paqdHoOn ANINEKTPUYECKON NaHenNn.

3asemnawwmii  cnori  Moxet ObITb HanedataH, MPUKNEeH, HaHeceH Ha
Npo3paYHblii CNnon Ans  ObnerdyeHust MNPUKPENNEHNS KO BTOPOM WNN  TPETbEN
nNpo3payvyHoOn OW3NEKTPUYECKOW NaHenn ¢ MNOACMOEM 3a3eMNSoWero cnos u
obpaboTtkn. Takume npospadHble CroM nNpeacTaBnsAlT cobOW NPeanoYTUTENBHO
Npo3payvHyl0 MNONMMMEpPHYI0 MneHky. [lpeanoytuTenbHO npo3padHas nonvMmepHas
nneHka MOXeT npeacTaBnAaATb coboi NoNMBUHUNOYTUpPanb (PVB),
atunensuHunauetat (EVA), nonumetunmertakpunat (PMMA), nonukap6onart (PC),
nonuctupon (PS), nonusmnHunxnopug (PVC), nonnamng (PA), nonuacpupumng (PEI),
nonuatuneHtepedranat (PET), nonuypeTtaH, akpunoHUTpun-oytagneH-cTMponbHbIi
cononumep (ABS), cononumep ctupona u akpunoHutpuna (SAN), cononumep

ctnpona, metuna u metakpunara (SMMA) 1 nobble nx cmecu; CLUNTbIA NONuMep,
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noHonnact, noHomep, uuknooneduHosbii cononumep (COC), uuknooneduHOBLIN
nonumep (COP) unu ontnyeckn unctobin agresms (OCA).

MaTtepran 3a3eMnsiloLWero crnosi MoXeT ObITb MaTepmanomMm Ha OCHOBE MeTanna,
Hanpuvep Meablo, cepebpom, nPOBOAAWMMU MeTanM4Yeckumn cnnaBamm C
HaHeCEeHHbIM MaTtepuanoM, HanpumMmep 30510TOM, Unu 6e3 Hero, unu NbbIM APYrUM
maTepuanoM, KOTOpPbIA CnocobeH K SMEeKTPONpPOBOANUMOCTM WU  BbINOJMIHEH C
BO3MOXHOCTbIO pasMeLLeHns Ha NOACNOoe 3a3eMMSLWEero Cnos unm Ha Npo3payHoOMm
cnoe.

B HeKoTOpbIX MpeanoyYTUTENbHbLIX BapuaHTax OCYLWECTBNEHUS B OTHOLUEHWUU
CXeMbl usnyyaTens u nutalwen cxembl, Ans obdecneyeHns NPOBOAUMOCTU U
NpOo3pavyHOCTU, 3a3eMASIOWNIA CNOK MOXET ObITb BbINOSIHEH C Ucnonb3oBaHunem Cu-
CEeTKN noBepx Npo3payvHoro cnos, Takoro Kkak cnoun PET.

B HekoTOpbIX BapuaHTax OCYLECTBMEHUS MOryT OblTb MCMNOMb3OBaHbl Apyrue
npos3payHble Crov Anga pasgeneHuns, coopkn N pasmelleHnss CnosiMu No MeHbLUen
Mepe CxXembl uanyyarensi, nMTaroLen cxembl W/NNn 3asemMmnsowero cnosi Ha NepByto
n/unu BTOPYIO NPO3PAYHYI0 AMINEKTPUYECKYID NaHeNb W/Unu TPeTbio MpO3padHyto
ANSNEKTPUYECKYIO NaHenb, Npu  HanuuMu. 3T CNou nNpeacTaBnsaAwT  cobon
npeanoYvTUTENbHO NPO3paYHble NONUMEpHI.

[MpeanoyTuTENBLHO NPO3payvHbIe CNou NPeacTaBnSAlT cCOOO0K Npo3payvHbie Croun ¢
HU3KUMW NOTEPAMU ANSA YMEHbLUEHUS NOTEPb AHTEHHOro YCTPOWCTBA C yNyYlleHnem
pabounx xapakTepuCTUK.

Bosgpawasice Kk dwr. 1, cormacHO OAHOMY BapuaHTy OCYyLeCTBNeHus,
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npospadyHoe aHTeHHoe ycTtponctBo 10 copepxut cxemy P uanyuartens,
NPUKPENNEHHYIO K noAcnoto Ip nanyyarens n oTAENEHHYI0 UM OT NEPBOI NPO3pPayHOM
ananektpudeckon naHenu 11, creknanHonm naHenwn. [loacnon wuanydarens
npeactaensier coborn COC wmnu COP. Cnon PET 201, 3atem cnon COP 202 n
cTeknsaHHbIA cnon 203 npukpenneHbl kK cxeme P wusnyyatena ans obneryeHus
o6paboTku 1 ana s3awutbl cxembl P nanyyatens. Cxema P nsnyvarens HacnoeHa Ha
nepByl0 Npo3padvHylo auanektpuyeckyo naHene 11 ¢ nopgcnoem lp mnanyyatensa u
cnoun 201, 202 co cteknsaHHon naHenbio 203.

B atom BapuaHTe ocyulecTtBneHusa cxema P unsnyuarens, nutatwowas cxema F u
3asemnsiowun cnon G no oTaenbHOCTU cobpaHbl Ha npospadHom cnoe 201, 207,
208 pgna  oGneryeHWss NpPUKPENNEHUs K  COOTBETCTBYHLLEN  NPO3paqHOu
AnanekTpudeckon naHenu. NpeanoyTUTenbHO 3TK Npo3payHble CNou NPeACcTaBnsoT
cobon crnoun PET.

B sTomM BapuaHTe OCyLEeCTBNEHUS npo3pavyHoe aHTeHHoe ycTporicteo 10
copepxuT nutarowyto cxemy F, npukpennenHyto k nogacnotw If nutawowen cxembl u
OTAENEHHYIO UM OT BTOPOW NMPO3padyHoOn AnanekTpudeckon naHenn 12, n cnon PET
207. Mopcnon If nutarowen cxembl npepctaBnsieT cobon LMKNOONeUHOBLIN
nonumep. 3asemnsiowmin  cron G nNpuKpenneH KO BTOPOW  MNpPO3padHOMN
AnanektTpudeckon naHenu 12 nocpeactBoM noacnost Ig 3asemnsiowero cnos.
3asemnsawowmin cnon G pacnonoxeH mexay nuTawowen cxemon F n nepsoi
npos3payvHoin guanektTpuyeckoin naHenoio 11. Mexay nopcnoem Ig 3asemnsiouwero

cnosi un nutaowen cxemon F npeaycmotpeH cnoni PET 207, yto o3HauvaeT, 4uTo
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nuTawowas cxema F HacnoeHa mexay noacnoem If nutaowen cxembl n cnoem PET
207. Ons sawutbl 3asemnsiowero cnosd G v nutawowen cxembl F ko BTOpOW
npospadHon auanekTpuyeckon naHenu 12 npukpenneH crnon PET 208, cnoii COP
206 un creknsHHbIN cnon 205. [Mutawwas cxema F n 3asemnsowun cnon G
HacnoeHbl BMecTe ¢ nogcnoem If nutarowen cxembl n nogcnoem lg 3asemnsowero
CNosi Ha BTOPYK NPO3padHylo ANSNEKTPUYECKYlo naHenb 12. B Takom BapuaHTte
OCyLleCTBNEHNS, Korga 3asemnsawowunin cnorm G pacnonoXeH mexay nuTalowen
CXEMOM N CXEeMOW usnydyartensi, 3aseMnsioWwmin Cnon CoLepXKUT N0 MeEHbLUEn Mepe
OLHY npopesb.

O1nm nogpasymesaetcs, uto cnon PET 201, 207, 208, cnon COP 202, 206
n/vnn cteknsiHHblA cnon 203, 205 moryT oTcyTcTBOBaTh UMK ObITb NONYYEHHBIMA C
APYrMuM COCTaBOM.

MepBas 11 n BTOpas 12 npospayHble ANINEKTPUYECKME NAHENW pasgeneHbl
NOCpeACTBOM MaHENbHOro NPOMEXYTOUHOro cnosi 204. NaHenbHbIA NPOMEXYTOUHbIN
cnoin 204 npeactaBnseT CcOGOM  NPOCTPAHCTBO,  3arOfIHEHHOE  rasom,
nNpeanoYvTUTENbHO BO3AYLIHbIA MPOMEXYTOK. TONWMHA BO3AYLWHOrO MNPOMEXYTKa
onpegeneHa Ana ONTUMU3aAUUN MUHUMANbHOrO pPacCTOSHUA AN yBeNUYeHUs
XapaKTepuCTUK CUENMNEHUsT Mexay CXemou usnydatens u nuitalolen CXemon n
MaKkCMMasnbHOro paccToOsSHUA LANs  yBENUYEeHUs LUMPOKOro AuanasoHa 4actoT
aHTEHHOro yCcTpoucTBa.

B Tabnuue 1 npeacrtaBneH BapuaHT OCYWECTBNEHUA C  KOHKPETHbIMU

TonwnHamm B MUNNIMMETPax, KOTOpble W3MepeHbl B HanpaBneHUn HopManun K
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OCHOBHOWN MOBEPXHOCTN, pasHbIX CNOeB, NoKasaHHbIX Ha dur. 1, ans onTumusauumn
npuema w/vnn nepegaym aHTeHHoum cuctembl gna LTE B1 u LTE B3.
lMogpasymeBaeTcs, YTO pasHble 3HAYEHUS TOMLWMHBbI MOTYT ObITb UCMONb30BaHbI ANs
OAVHAKOBbIX NONOC unu Anst pasHeix nonoc. PacctosHue Dpf onpepenserca mexay

CXEeMOU nanyyartens u nuTaroLLen CXemMon.

Crno# TommHa [MM ]
11 2,0
Ip 0.4
p 0,1

201 0,1
202 0.4
203 0,7
204 4,8
205 0,7
206 0.4
207 0,1
G 0,1
Ig 0,8
F 0,1
208 0,1
If 0.4
12 1,1
Tabnuua 1

B atom BapuaHTe ocywecTtBneHuss pacctoaHue Dpf paHo 8,5 mMm. 3710
pacctosHue Dpf moxeT ObITb OTperynupoBaHO NyTEM W3MEHEHUSI BO3AYLLUHOMO
npomexyTtka 204 n/vunu yMeHbLUEHNST N YAANEHUS OPYruX CrioeB Mexay cxemon P
usnyyatensa u nutawwen cxemon F. B Takon KoHdurypaumm, koraa naHenbHbINA
npoMexyTouHbii cno 204 npeacrtaBnsieT cobon  BO3AYLWHBLIA  NPOMEXYTOK,

pacctosiHne Dpf moxeT ObiTb OTperynMpoBaHoO, Aaxe ecn aHTeHHOe YCTPOMCTBO
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YCTaQHOBINEHO Ha OKHO. Takum obpasom, Aaxe ecnu paboudass yactoTa MEHsleTcs,
pacctosiHue Dpf moxeT ObiTb OTperynupoBaHo Ans onTumMusaummM nepegayn wunm
NpMeMa aHTEHHOro YCTPOWCTBA, KOTOPOE YCTAHOBMIEHO WNU  AOIKHO ObITb
yCTaHOBNEHO Ha OkHe. PacctosHne Dpg mexagy cxemon wusnydatens wu
3a3eMnslWUM CNOEM TakKke onpegeneHo. B 3Tom BapuaHTe OCyLeCTBREHUs
paccTosiHue Dpg paBHoO 7,6 mm.

Ha dour. 2 nokasaH gpyrori BapuaHT OCYLLECTBIEHUSI aHTEHHOro yctpowncrea 10
AHTEHHOW CUCTEMbI COrNacHO HacTosILLEMY N306PETEHMIO.

MepBas 11 n BTOpas 12 npospayHble ANINEKTPUYECKME NAHENW pasgeneHbl
NOCpeACTBOM MaHENbHOro NpomexxyTouHoro cnosi 302. NaHenbHbI NPOMEXYTOUHbIN
cno 302 npeacrtaBnsieT cobo NPO3paydHbIA NONMMEPHbIA NMPOMEXYTOUHBIA CION,
LUMKNoonednHOBLIA NONMMEpP, YTO O3Ha4yaeT, uUTO nepeas u BTopas nepas 11 wu
BTOpass 12 npospaudHble AM3NEKTPUYECKME NAHEeNn HacrnoeHbl ApYr Ha ppyra
NOCpeACTBOM NaHenbHOro npomexyTtouHoro crnoss 302. TonwuHa naHenbHoro
NMPOMEXYTOYHOrO CNnosi onpeaeneHa Ans onTMMMU3auun MUHMMAanbHOrO PacCTOSHUS
ANsl  YBENMYEHNUS] XapaKTEepUCTUK CLENSIeHMs MEeXAY CXEeMOW uanyyatens u
nuTarolWen CXEeMOW, TOrAa Kak MakCMManbHOrO pacCTOsHUS — ANS YBENWYEHUS
LUMPOKOro AnanasoHa 4acToT aHTEHHOrO YCTPOWCTRA.

B aTtom BapuaHTe ocylwecTBneHunss 3asemnsiowmi cnoi G pacnonoxeH mexay
nuTaroLen cxemon F n BTopon npo3payvyHon AN3aneKkTpuyeckon naHenbo 12.

Cxema P wnsnyuvatens, nutawwas cxema F un 3asemnsawowmi cnon G no

oTAENbHOCTM cobpaHbl Ha npospayvHom cnoe 301, 303, 304. MpeanoyTUTENBHO 3TK
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npospayHble cnou npeacrtasnawT cobon cnoun PET. Cxema P wuanyyatens
npuKpenneHa K nepBOK MNpo3payHoOn Auanektpuveckon naHenn 11 nocpeactsom
noacnos lp wanyyatens. Cnon PET ¢ 4acTbio aHTEHHOro ycCTpOWCTBa, CXEeMOW
usnyyaTtens, nNuTarolen CXeMOon WnM 3asemnsiowmMm CroeM, HacnoeHbl BMecTe C
nepeon 11 n BTOpOI 12 npo3payHbIMK AUINIEKTPUYECKUMUN NAHENSIMU C NOACNOSIMMI U
CNOSIMAN C MPOMEXYTOUHBbIMU CNOSIMM  CXEMbl M3nyvatensi, nuTalwen CXembl,
3a3eMnaLWero Cnos U nNaHenbHbIMU MPOMEXYTOUYHbIMU CIOSIMU, YTO O3HA4aeT, uTo
cxema P wuanyvatens, nutawowas cxema F un 3asemnsowmn cnoi G HacnoeHbl
BMecTe mexay nepsoii 11 n BTopoi 12 npo3payHbIMn ANSNEKTPUHECKUMI NAHENSMN
C COOTBETCTBEHHO MPOMEXYTOUHbIMWA CIOSAMWU W CIIOSIMU  CXeMbl U3nydatens,
nuTaroLwer CxemMbl U 3a3eMnsoLLLEro Crnos.

B Tabnuue 2 npeacrtaBneH BapuaHT OCYWECTBNEHUA C  KOHKPETHbIMU
TONWMHaMN B MUNAMMETPax, KOTOpble WU3MepeHbl B HarnpaBneHun Hopmanu K
OCHOBHOW MOBEPXHOCTU, pasHbIX CroeB, MOKa3aHHbIX Ha dur. 2, Ana onTMMMU3aumm
npuema n nepegadmn aHTeHHon cuctemol ana LTE B42, LTE B43, 5G NR n77 w/vnn
5G NR n78. lNogpasymeBaeTcsl, YTO pasHble 3HAYEHUSI TOSNLWMUHbI MOTryT ObITb

ncnonb3oBaHbl ANA OAUMHAaKOBbLIX MOJ1I0C UK ANA pa3HbIX MOJ10C.
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CnoH TonmeHa [MM]
11 1.1
Ip 0.4
P 0.1

301 0,1
302 1.6
303 0.1
F 0.1
If 0.8
G 0.1
304 0,1
Ig 0.4
12 1.1
Tabnuua 2

B atom BapuaHTe ocywecTtBneHuss pacctossiue Dpf paBHo 1,8 Mm. 310
pacctosiHne Dpf moxeT ObiTb OTperynupoBaHO MyTEM W3MEHEHMSI MaHEenNbHOro
NPOMEXYTOYHOro cnost 302 n/vunn yMeHbLIEHNS NN yAaneHus ApYrux Croes Mexay
cxemon P wmsnyyatena v nutaowen cxemon F. B Takon koHdwurypaumm, korpa
aHTEHHOE YCTPOMWCTBO cobpaHo, pacctosiHue Dpf He moxkeT ObiTb OTperynmpoBaHo,
AaXe eCnn aHTEHHOEe YCTPOWCTBO YCTAHOBNIEHO HA OKHE, MOCKONbKY TOJSLMHbI
NPOMEXYTOYHOro cnosi u cnoes pukcnpyloTca Ha atane cbopku. PacctosiHue Dpg
MeXay CXEeMOW M3fyvaTtens u 3a3emnsiiowum Cnoem Takke onpegeneHo. B atom
BapuaHTe ocyuiectBneHnsa pacctrosHne Dpg paBHO 2,7 mm.

MpegnoytTMTENbHO NaHEenbHbIA  NpPOMeEXyTouHbin  cno 302  coctont M3
HECKONMBbKNX MOJIMMEPHBIX MPOMEXYTOUHbLIX CNOEB AN MONy4YeHuss Tpebyemon

TONWMHbL. [1peanoyYTUTENbHO NAaHENbHbIA MPOMEXYTOUHBIA CIION COLEPXKUT YeTbipe
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cnost TonwmHon 0,76 mm. Toraa paccrosiHue Dpf paBHo 3,4 mm.

B HeKkoTopbIX BapmaHTax OCYLWECTBAEHUS TOMNWMHbI NepBOA U BTOPOW
Npo3payHbIX ANSNEKTPUYECKUX NaHenen Moryt ObiTb pasHbiMWu. TonwmHa MOoXeT
3aBuUceTb OT cocTaBa Ans yBennyeHust aPpPeKkTMBHOCTU aHTEHHON CUCTEMBbI.

B HeKkoTOpbIX BapuaHTax OCYLEeCTBMNEHUs, Koraa nepBble W  BTOpPble
AN3SNEKTPUYECKNE NaHenu npencTaBnsloT COOOW CTEKNsiHHblIE NaHenu, TOMWMWHbI
6onbwe nn6o paeHbl 0,05 Mm, NPeAnOYTUTENBHO TONWMWHLI 6onbLlue NM60o pasHbl 0,5
MM, n 6onee npeanoYTUTENBHO TONWMHBLI 6onbwe NM60 paBHbl 1 MM; U TOMALWMHBI
MeHbLUe Nnbo paBHbl 4 MM, NPEANOYTUTENBHO TONWMHBI MeHbLIE MO0 paBHbl 3 MM,
n 6onee nNpeanoOYTUTENBHO TONWMHBI MEHbLLE NGO paBHbI 2 MM.

BapunaHT ocywecTBneHus npegycmaTpuBaeT cnocood

B cooTBeTCTBMM C HacToSAIWMM U30OpEeTeHMeM aHTEeHHOEe YCTPOWCTBO MOXeT
ObITb YCTAHOBNEHO Ha OKHE. OKHO MOXET ObITb OKHOM, NCMNOSb3YEMbIM KaK OKHO A5is
3aKpblBaHMS1 OTBEPCTMS HEMOABMXHOrO OObEeKTa, TaKoro Kak 3gaHue, unu ans
3aKpblBaHMS OTBEPCTUSA MOABMXKXHOIO 06bEKTa, Takoro Kak noespa, kopabnb n T. n.

OkHa 00OblMHO npeacTaBnNAT COOGOM OKHA C HECKONbKUMK CTEeKnamu Aans
NOBbILLEHNS TENNOBbLIX XapaKTEPUCTUK OKHA.

OKHO C HEeCKONMbKAMW CTeKnamum MOXeT OblTb N0 MEeHbLUel Mepe 4YacTU4YHO
npoHUUaemMbIM Ans  BUAMMbIX BOMH Ana obecneyeHns BUAMMOCTU W ANS
€CTECTBEHHOro UM NCKyCCTBEHHOro ocelleHnss. OKHO C HECKOSIbKUMMK CTeKnamu
BbIMOMHEHO M3 HECKOMBKNX NaHeneu, pasaeneHHbIX NoCpeaACcTBOM NO MEHbLUENn Mepe

OHOro MNPOMEXYTOYHOrO Crosi U 00pasyloWmMxX HECKONMbKO MPOMEKYTOYHbIX
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nosepxHocTen. [loaTtomy naHenn wMoryT ObiTb pasgeneHbl NpPOCTPaHCTBOM,
3anoJIHEHHbIM ra3oM, W/unu NONMMEPHbBIM MPOMEXYTOUHBLIM CIIOEM.

B HeKkoTOpbIX BapnaHTax OCYLLECTBIEHUSA OKHO C HECKOJNIbKUMU CTEKIIAMN MOXET
cogepxaTb MO MEHbLUE Mepe [BE CTEKMsSHHbIE NaHenu, pasfeneHHble
NoOCpeACTBOM pPacnopku, MO3BOJISIOWEN co3aBaTb MNPOCTPaAHCTBO, 3arofIHEHHOE
rasom, TaKMM Kak aproH, Ansi ynyudweHus TENNOU3OoNsuUN OKHA C HECKONbKUMM
cTeknamm C nNONyuYeHMEM MU3ONUPYIOLLEr0 OKHAa C HECKONMbKMMK  CTEKMamu.
N306peTeHne He orpaHuuMBaeTcs YCTPOMCTBOM AJis1 UCMONb30BaHUS Ha OKHE C
HECKONBbKUMW CTEKNaMu, coaepxaliemM ABe naHenu. YCTPOMCTBO U CNocob cornacHo
HacTosILEeMY M30OPETEHNIO NOAXOAAT AN NOOOro OkHa C HECKONbKMMMK CTEKnamu,
HanpuMep A51S1 OKOH C ABYMSI, TPEMSI CTEKNAMM.

B HekoTOpbIX BapuaHTax OCYLIECTBIIEHMSI CTEKNsIHHasi MaHenb MOXET ObITb
OKHOM C HECKONbKMMW CIOUCTBIMWA CTEKNamMWn, TakMM Kak npefHasHayeHHble Ans
CHWXEHUs1 Wyma w/unu ans obecnedeHus 3awmTtbl OT NPOHUKHOBEHUS. Cnowuctoe
OCTEKJIEHME  COAEPXWUT  NaHenu, yAepXuBaemble oaHUM  unu  bonee
NMPOMEXYTOUYHBbIMA CIOSIMW, PaCMONIOXKEHHBIMW MEXAY CTEKNSIHHbIMU NaHeNnsiMu.
[MpomexyTouHble cron OObIMHO npeacTaBnalT codon nonuBuHUNOyTupans (PVB)
unn sTuneHsuHunauetat (EVA), XeCTKOCTb KOTOPbIX MOXET perynupoBartbcsi. OTu
NPOMEXYTOYHbIE CIOM YAEPXKMUBAKT CTEKNsIHHbIE NaHenM BMECTE p[axe mnpu
paspyweHnn Takum o6pasom, 4YTO OHM npeaoTBpawalT pasdbutue cTekna Ha
KPYMHbIE OCTPbIE OCKOJIKU.

YKasaHHble naHenn OKHa C HECKONbKUMW CTeKnamm MOryT ObITb BbINOMHEHbI 13
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ctekna, nonukapboHata, PVC nnun moboro gpyroro marepuana, ucrnonb3yemoro ans
OKHa, YCTaHOBJIEHHOIO B HEABWXMMOM OOBbEKTE UM B ABUXKUMOM OOBEKTE.

O6blvHO MaTepman naHenen OKHa C HECKONMbKMMWU CTeKnamu npeacraBnsieT
cobor, Hanpumep, W3BECTKOBO-HATPUEBOE CTEKNO, OOpPOCUNMKATHOE CTEKNO,
anoMOCUNUKATHOE CTEKNO UMW APYrMe marepuanbl, TakMe Kak TepMOonnacTudHble
nonMMepbl UNU  NONUKapboHaTbl, KOTOpble B OCOBGEHHOCTU W3BECTHbl ANS
npUMeHeHus B aBToTpaHcnopTte. CCbifkM Ha CTEKNO B 3TOWN 3asiBKE HE CTOUT cunTaTtb
orpaHn4nBaoLL M.

OKHO C HECKONBbKUMM CTEKNaMN MOXKET ObITb M3rOTOBNEHO U3BECTHbLIM CIOCOOOM
M3roToBNEHNA, Takum Kak c¢noat-npouyecc, c€nocod® cnekaHusi, Ccnocob
nepeTarMBaHusi, cCnocod nNUTbsa NOA AAaBfIEHNEM WUN CNOCOO BbITArMBaHMSA. C TOUKM
3peHNsa NPon3BOAUTENBHOCTU U 3aTpaT B KadyecTBe cnocoba M3roToOBMIEHUS OKHA C
HECKOJIbKMMW CTEKNaMn NpeanoyTMTENBHO MCnonb3oBaTth noart-npouecc.

Kaxxpasa naHenb mMoxeT ObiTb HE3aBUCMMO O6paboTaHa wu/Mnn okpaweHa 1 T. 4.
Wunu UMEeTb pPasHyl TOMWMHY AN YAyulWeHUs 3CTETUKKU, TENNOU3ONSALNOHHbIX
XapakTepucTuk, 6e3onacHOCTM U T.N. TOAWMHY OKHAa C HECKOSIbKMMW CTEKnamm
yCTaHaBNMBarT COrnacHo TpedoBaHNAM NPUNOXKEHNIA.

OKHO C HECKONMbKAMMK CTEKNnamu MOXET ObiTb NObIM M3BECTHLIM OKHOM,
ucnonb3yembiM in situ. Hanpumep, OKHO C HECKONMbKMMMK CTEKNaMn MOXET ObiTb
00paboTaHo, T. €. OTOXXKEHO, 3aKaneHo M T. 4., AN COOTBETCTBUSA TpeboBaHUAM
6esonacHocTn n TpeboBaHuaM 3awuTbl OT BopoBCTBA. OKHO MOXET HEe3aBMCUMO

npeacTaenaTe coboil NPo3payHOe CTEKNO WU LBETHOE CTEKNO, TOHUPOBAHHOE C
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MOMOLLbIO CreunanbHoro coctaBsa CTekna unm, Hanpumep, NocpeacTBOM HaHECEHNS
AOMONHUTENBHOIO MOKPbLITUS UMM MNacTUKOBOro cnost. OKHO MOXET UMeTb Nyt
dopmy B paspese Ans COOTBETCTBUSI OTBEPCTUIO, HanpuUmep nNpPSMOYrofbHyH
cdopmy, npu ncnonb3oBaHUKN U3BECTHOIO crnocoba peskn. B kauectBe cnocoba pesku
OKHa C HECKONbKMMM CTEeKnamu MOXeT ObiTb MCnonb3oBaH, Hanpumep, crnocob, B
KOTOPOM nasepHbIl Jlyd HanpaensiloT Ha MOBEPXHOCTb OKHA C HECKOJNbKUMM
cTeknamun Anst pesku OKHa C HECKONbKMMMK CTeKnamu, unm cnocob, B KOTOPOM C
MOMOLLbIO PEXYLLEro ANCKA BbIMONHSAT MEXaHN4YeCKyo pe3ky. OKHO C HECKONbKUMM
cTeKnamm MoXeT UMeTb OBy popMy AN COOTBETCTBUS MPUMEHEHUIO, HANPUMeEpP
BETPOBOE CTEKNO, OOKOBOE CTEKNO, MK B Kpbllle aBTOTpaHcnoprta, OoKkoBoe
OCTEeKJIEHME noe3fa, OKHO 34aHNs U T. .

dopma OKHA C HECKONbKUMW CTeknamu B paspe3e O0OblMHO SBnsieTcs
NPsIMOYroNibHUKOM. B 3aBUCUMOCTM OT NpuMMEeHeHust popma He orpaHu4YMBaeTCs
NPSIMOYrOfIbHUKOM U MOXET ObITb Tpaneumenr, B YacTHOCTM AN BETPOBOro CTekna
UNn 3agHero CTekna TPaHCMOPTHOIO CPEACTBa, TPEYroNIbHUKOM, B YaCcTHOCTU NS
BGOKOBOro cTekna TPaHCNOPTHOrO CpeacTBa, KPYrom U T. M.

Kpome TOro, OkHO C HECKONBbKUMW CTEKIIaMn MOXeT ObiTb coOGpaHO B pame unu
ObITb YCTaHOBNEHO B OBYXCNOWHOM chacage, B Ky3oBe aBTOMOOWUNSA unn noObix
APYIUX CpeACTBaXx, CMOCOOHBLIX MNOAAEPXUBATb OKHO C HECKOSIbKMMW CTEKnamu.
HekoTopble nnacTukoBble 3nEeMEHTbl MOryT ObiTb 3adUKCUPOBaHbl Ha OKHE C
HECKONBKNUMW CTeKNnamun Ansi o6ecneyYeHnsi repMeTUHHOCTU B OTHOLLEHUN rasa u/unm

Xuakoctn, ansi obecneveHus chKcau,mm OKHa C HeCKONbKMMW CTeKnamMmum wunm And
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Aob6aBneHns BHELLHEro 3fieMeHTa B OKHO C HECKONbKMMMK cTeknamn. B HekoTopbix
BapMaHTax OCYLEeCTBMEHUS MacCKUPYIOLWNKA 3NEMEHT, TakO Kak 3ManeBbi Criown,
MOXeT ObITb A06aBNeH Ha YacTb Nnepugepmm oKHa C HECKOSNbKMMU CTEKNamm.

[na TemnepaTtypHOro komdopTta BHyTPU HEABUXUMOro 06bekTa nnn ABUXMMOrO
oO6beKkTa Ha OAHOW NPOMEXYTOYHOM MOBEPXHOCTU OKHA C HECKONbKMMU CTeKnamu
MOXET ObITb NPeAyCcMOTpeHa cuctTemMma nokpbITUsS. B 31O cucteme NoKpbITUS 06bIYHO
NCMNOMb3yeTCa CNoM Ha OCHOBe MeTanna, U MHQpakpacHbl CBET 3Ha4YUTEeSIbHO
OTpaxaeTcs Cnoem Takoro tuna. Takas cuctema noKpbITUS OObIMHO MCNONb3yeTCs
ANS NonyyYeHns aHeprocoeperaroLero okHa ¢ HECKONbKMMU CTEKNaMu.

B HeKkoTOpbIX BapuaHTax OCYLIECTBNEHUA cuUcCTemMa MOKPbITUA MOXeT ObiTb
HarpeBaembiM MOKPbITUEM, HAHECEHHbIM Ha OKHO C HECKONbKMMW CTeknamu, Ans
pobaeneHns ¢yHKUMM npepoTBpaweHns obmepsaHus wu/vnu  npefoTBpaleHus
3anoTeBaHus, HanpuUMep, Wunu Ans yMeHbLUIEeHNA HAKOMMeHns Tenna BHYTpY 3a4aHns
UNU TPAHCNOPTHOrO CpeacTBa MNW AN COXpaHeHus Tenna BHYTPM BO Bpems
XONOAHbIX NepuoaoB, Hanpumep. XOTS MpU STOM CUCTEMA MOKPbITUS SBNSAETCA
TOHKOW 1 B LIENIOM NPO3payHoun Ans rnas.

O6blMHO cucTemMa MNOKPbITUA MOKpbiBAaeT OONbLIYKD 4YacTb MNOBEPXHOCTU
NPOMEXYTOYHON NOBEPXHOCTU OKHA C HECKOMNBKUMU CTEKNaMN.

Cuctema NOKpbITUA MOXET ObITb BbIMOMHEHA M3 CMOEB pasHbIX MaTepuanos, U
no MeHbLlen Mepe OAWH U3 3TUX CIOEB SBMSIeTCA anekTponpoBoaswum. B
HEKOTOpbIX BapuaHTax OCyLeCTBMNEeHUs, Hanpumep, B BETPOBbIX CTeKnax

TPaHCMOPTHbIX CPeACTB CUCTEMA MOKPbITUS MOXET OblTb 3NIeKTpPOnpoBoAsiLel Ha
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Gonbluen YacTn 0gHONM OCHOBHOW MOBEPXHOCTU OKHA C HECKOJNIbKMMU CTEKNamMun. 310
MOXET NnpuBecTU K npobnemam, Hanpumep K HarpetorW TOYKe, eCcnu 4vactb, Ha
KOTOPOW He AOSMKHO BbITb NOKPBLITUSA, MAOXO CNPOEKTUPOBaHa.

Mopgxoaswasa cuctema NoKpbITUA ABNSIETCS, HanpUMep, NPOBOASLLEN MNEHKON.
Mopoxoaswen NpoBoAsLLEN MMEHKOW SIBNSETCA, Hanpumep, MHOrOCIIONHas MneHka,
nonyyeHHasa nyTem nocneaoBaTenbHOr0 HACMOEHUS MNPO3PayYHOro AM3NEKTPUKa,
METasNIMYECKON MMEHKM W npo3padHoro puanektpuka, ITO, okcupga onoBa ¢
pobasneHnem dptopa (FTO) mnn tomy nogo6Horo. lMoaxoaswen metannumyeckon
NNEeHKOW MOXeT ObiTb, HanNpumep, NIeHKa, coaepXxawas B KayecTBe OCHOBHOrO
KOMMOHEHTa NO MEHbLUEN MEPE O4HO, BbIOpaHHOE M3 rpynnbl, cocToswen us Ag, Au,
CuwuAl

Cuctema noOKpbITUS MOXET copep)aTb HU3KOSMUCCUOHHYIO CUCTEMY MOKPbITUS
Ha OcCHOBe MeTanna. Takme CUCTEMbl MOKPbITUS OObIMHO NpeAcTaBNAlT CO6OU
CUCTEMY N3 TOHKMX CMOEB, COAepXallylo OOUH WU HECKOSNbKO, Hanpumep ABa, Tpu
uUnu 4YeTbipe, (PYHKLMOHanNbHbIX CrOEB, OCHOBAHHbLIX HA MaTepuane, oTpaxarwLem
WH(paKpacHoe u3nyyeHne, N No MeHbLUer mMepe ABa AMINEKTPUYECKUX NOKPbITUS,
npuv STOM  KaXablh  (PYHKUMOHANBHbLIM  CMOW  OKPYXEH  ANSNEKTPUYECKUMMU
nNoKpbITUAMK. CUCTemMa MNOKPbITUSA COrnacHoO HacTosWeMy U30OpeTeHu0 MOXET, B
YaCTHOCTW, UMETb KOIPPUUMEHT un3nyyeHuss no meHbwen mepe 0,010,
@OyYHKUNOHarbHbIE CNOWN OBbIMHO NpeacTaBNAT COOOM crnou cepebpa TONWWHON B
HECKOJIbKO HaHOMETPOB, B OCHOBHOM NpuonmantenbHo 5-20 Hm. [uanektpuyeckue

cnon ObbIYHO npo3payHbie N WN3rotoBJyi€Hbl M3 OAHOIO0 WIIN HECKONbKMX CIoeB
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OKCUMAOB W/MNM HUTPMAOB MeTanna. OTWM pasHble CnoM HaHOCAT, Hanpumep,
nocpencTBOM TEXHONOMNN BAKYYMHOIO OCaXAEHMWS!, TaKUX Kak KaToAHOe pachnbineHne
B MarHUTHOM none, 6onee WMPOKO N3BECTHOE KaKk «MarHEeTPOHHOE pacnbineHue». B
AOMOSIHEHNE K LUINEKTPUYECKUM CIOSIM KaXabid (DYHKUMOHAMNbHbLIA CROA MOXeT
ObITb 3awWuLeH BapbepHbIMU CIIOSAMM UMK YIYYLIEH OCaXAEHMEM Ha CMaYyuBaroL i
cnow.

B HekoTOpbIX BapuaHTax OCYLWECTBNEHUa AN MakcuMmsauum nepepayun wm
npuema aHTEHHOW CUCTEMbl Nepes OKHOM, COAepXKalMmM CUCTEMY MOKPbITUS, YacTb
6e3 noKkpbITUS MOXeT ObiTb BbINOMHEHA nepes AaHTeHHOW ANA YMeHbLUeHUs
3aTyxaHus n3-3a CMCTEMbl MOKPbITUS.

CornacHo HacTosilemy Wu306peTeHnto onpeaeneHne KoHdurypaumum OKHa
O3Ha4aeT 3HaHue npoueaypbl COOpPKM, coCTaBa OKHa, HANUYUA CUCTEMbI MOKPbITUS
uw/vnu obnactu € yaaneHHbIM MOKPbITUEM ANS OUEHKM W/WNn pacyeTta YpOBHS
yXyAWEHMs 3NEeKTPOMarHUTHOrO curHana Aansa perynupoBanusa paccrosHus Dpf ¢
LUenbio onTMMmnsaumm nepegayun u/unu npuema aHTeHHOro ycTpomncTaa.

MpegnoututensHo pacctosiHe Dpf, pacctosHne Dpg wm pacctosiHue mexpy
YCTAaHOBOYHbIM WHTEpP(Eeicom W OKHOM B BapuaHTax OCYLWeCTBMNeHUs, rae
NPUCYTCTBYET YCTAHOBOYHbIN MHTEPdEC, perynupyloT 4ns ontuMmnsauun nepegayu
n/vnu npnema aHTEHHOro yCTponcTaa.

B HekoTOpbIX BapuaHTax ocyuectBneHus paccrtosHue Dpf sapatotr BO Bpems
cOOpKM aHTEHHOro ysna nyTem onpeaeneHns TOMNWWHbI KOMMOHEHTOB AHTEHHOro

YCTPOUCTBA, TaAKUX KaK MPOMEXYTOUYHbIE CION W/NNN CNOU, TaKoW Kak paccTosiHue
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Dpg.

AHTEHHOE YCTPOWCTBO MOXET ObITb YCTAaHOBNEHO HA OKHO, a 3aTeM paccTosHue
Dpf w/unn paccroaHne Dpg moryT ObiTb OTperynmpoBaHbl NOCPEACTBOM U3MEHEHUS
TONWMHbI BO3AYLIHOrO NPOMeXyTKa.

BapmnaHT ocywecTtBneHns npegoctaBnser crnocod6 cOopKM  aHTEHHOro
YCTPOWCTBA B COOTBETCTBMM C nNepBbiM acnektom. Cnocob cOopku BKO4aeT
cnepytowune stanbl:

A. cOOpKy Cxembl wu3nyyatenss Ha MnepBOA MNPO3PaYHON LUINEKTPUYECKON

naHenu,

B. cbopky nuTarowen cxembl Ha BTOPOW NPO3paYHO ANSNEKTPUYECKON NAHENM,

C. cbopky nepBou NpoO3pavHON ANINEKTPUYECKON NAHENN U BTOPOW NPO3PaqHON

AN3NEKTPUYECKON NaHenM BMeCTe C naHesnbHbIM NPOMEXYTOYHbIM CMOEM.

B HeKkoTOpbIX BapnaHTax oCyLleCcTBNeHWs, NPeAnoyYTUTENbHO Koraa NaHesnbHbIN
NPOMEXYTOYHbIM CIOK npeactaBnseT cobOM NPOCTPAHCTBO, 3anOfIHEHHOE ra3omM,
atanbl A u B MoryT ObITb BbINOMHEHbI HE3aBUCUMO B NtoBOM nopsake, nocne 4vero
NepByld NPO3payvHyld  AUSMAEKTPUYECKYID MNaHenb W BTOPYK  MPO3paudHyio
AN3NEKTPUYECKYIO NaHeNb cobupatoT BMeCTe C NaHeNbHbIM NPOMEXYTOUHbIM CITIOEM.

B HekoTOopbIX BapuaHTax OCYLEeCTBMEHUS KOMMOHEHTbl aHTEHHOro yCTpoucTBa
pasmewialoT U HacnamBalT APYyr Ha papyra B onpeaeneHHom nopsiake Ans
onNTUMU3auun cOOpPKU 1 CBEAEHUS K MUHUMYMY 0OpaLLeHnsa ¢ HUMMW.

BapmnaHT  ocywectBneHus  npegycmaTpuBaeT  MPUMMEHEHME  aHTEHHOro

YyCTPOWCTBa COrnacHo NepBoMy acnekTy nepef OKHOM ANns OnTUMuU3auuy nepegaydn



n/vnu Nnpvema pagnoYyacTtoTHOro curHana.
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K zasBke Ne 202391483
dopmyJia u3odpeTeHust

(cxoppexTupoBaHHas B OTBET Ha Y BenomiieHue ot 23.06.2023)

AwnTtenHoe ycrpoiictso (10), conepxkarnee:
- MIEPBYIO MPO3PAYHYIO AUAJIEKTPUIECKyIo naHesnb (11);

- BTOPYIO HPO3PAUHYIO AWAJIEKTPUUECKyr0 maHenb (12), pacnojokeHHYI Nepen
NEepPBOM NPO3PAYHON [UANEKTPUYECKON MAHENIbI0 U OTACNEHHYK) OT MEepBOU
IIPO3PAaYHON AUBJIEKTPUUECKON MAaHENH MOCPEACTBOM IO MEHBIIEH Mepe OAHOIO

MAHEIBHOTO MPOMEKYTOYHOTO ciiost (204, 302);

- cxemy (P) u3nyuarens, MpUKPETUIEHHYIO TOCPEICTBOM 10 MEHBIIEH Mepe OTHOTO
noacnoss (Ip) wm3nmyuyarenss W OTAENEHHYIO WM OT TepPBOH  MpPO3pavyHON

OUBJIEKTPUYECKOHN NaHEeIH,

- nurarouyio cxemy (F), npukperyieHHy0 K U OTIENEHHYIO OT BTOPOH NMpO3pavHOi
IM3JIEKTPUUECKON MaHeIu IMOCPEACTBOM 0 MeHbInell Mepe oxHoro noxcnos (If)
MUTAIOIIEH CXeMbI, ¢ oOpa3oBaHueM paccTosinusi Dpf Mexny cxemol u3iydarens

Y MMUTAIOIIEH CXEMOM;

- 3azemsistromuii cioit (G);

OTJIMYAOLIeecs] TeM, YTO 10 MEHbIIEH Mepe OUH MOACION U3JIydaTes NPeACTaBIseT
co00ii Mpo3pavHbIi TOJIUMEPHbIH MPOMEXKYTOUHBIH CIIOH.

AHTEHHOE YCTPONCTBO MO 1. 1, OTIHUaroLeecs: TeM, UYTO 3a3eMIISIFOIIHI CIIOW OTHeseH
MOCPEICTBOM IO MEHbIIEH Mepe OJHOrO MOACHOS 3a3eMJISIOLIEro CJOsS OT BTOPOH
MIPO3PAYHON IUAIEKTPUIECKON MaHEeNH.

AHTEHHOE YCTPOWCTBO 10 JIIOOOMY M3 NMPEABIAYINUX MYHKTOB, OTJIHYAIOIIEECS TEM, YTO
3a3€MJISIIOIIMM CJION PACIIOIOKEH MEXJy MUTAKIIEH CXeMOW M BTOPOM MPO3pavyHOU
U JIEKTPUUECKON MAHEIbIO.

AHTeHHOe YCTpPOWCTBO MO mn. 1-2, oTiuuarolieecs TeM, UYTO 3a3e€MIBIFOIIMI CIof
pPacnoJIOKEeH MEXJy MNUTAKLEed CXEeMOM W NEepBOM MNPO3payHOM UBJIEKTPUYECKOU
MaHEeJbIO.

AHTEHHOE YCTPONCTBO IO JIOOOMY M3 MPEABIAYIINX MyHKTOB, OTIMYAIOLIEECS TEM, YTO
1O MEHbIIEH Mepe OJWH MAaHEJbHBbIH MPOMEXKYTOUYHBIN CIIOM mpencraBisieT coOOH

MIPO3PAYHBIN MOJUMEPHBIA MPOMEKYTOUHBIN CIIOM.



AHTEHHOE YCTPOMCTBO MO mml. 1—4, oTJau4Yaronieecs: TeM, YTO MO MEHbLIEH Mepe OAuH
NaHEJbHBII MPOMEXYTOUYHBIN CJION mpeacTaBiseT coOOH MPOCTPAHCTBO, 3aIOJIHEHHOE
ra3om.

AHTEHHOE yCTPOICTBO MO JFOOOMY M3 MPENbIAYIINUX MyHKTOB, OTIMYAOLIEECs TEM, YTO
nepBasi W/WIM BTOpasi MPO3PavyHasl AMAJIEKTPUYECKAsl MaHeNb COAEPIKUT CTEKJISTHHYIO
HaHeJb.

Criocob cOOpKU aHTEHHOI'O YCTPOWMCTBA COTJIACHO MIT. 1—7, BKJIFOYANOIIUN CIIEIYIOIINe
STaIlbl:

A.  cOopky cxembl H3JTydaTelisi Ha MePBOi MPO3PAYHON AMAIEKTPUUECKON MaHeH,

B.  cOopky nuTaromiei cxeMbl Ha BTOPOH MPO3pavyHON AUAJIEKTPHUUECKON MaHEeIH,

C. cOopky mepBoOii MPO3pPavHON IUANEKTPUYECKON TaHeNd W BTOPOU MPO3pavyHOMN

HHSHCKTqueCKOﬁ MaHEJIN BMECTE € MMaAHEJIbHBIM ITPOMEXKYTOYHBIM CJIOEM.
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