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FOCYNAPCTBEHHbII CTAHOAPT POCCUNCKOWN ®ELEPALUMN

AHTEHHbI PALVOPENEWNHbBIX NINHWUA CBA3N

Knaccudpunkauynsa n obwHe TexHu4yeckne tpeboBaHumn

Antennas of microwave telecommunication line*.
Classification and main technical requirements

[ata BBegeHns 1997-01-01

1 OB/NACTb NPUMEHEHNA

HacToawwnin cTaHfapT pacnpocTpaHsAeTcs Ha aHTeHHbl paguopeneii-
HbIX MMHKUI (PPJ1), NpefHasHaveHHble gs npvema (nepegaydn) anekTpo-
MarHWTHOW 3HepPruu B AManasoHax 4acToT, BblAeneHHbIX ana PP/

CraHfiapT ycTaHaB/MBaeT 06LLMe TEXHNYECKMe TpeboBaHNA K HOMEH-
KnaType 3/1eKTPUYECKUX MapameTpoB N KOHCTPYKUMW aHTeHH PPJ1, on-
pefenseT MeToAbl M3MEPEHUS 3/IEKTPUYECKUX NapameTpoB.

2 HOPMATUBHBLIE CCbINTKKN

B HacTosLem cTaHgapTe ucnosb3oBaHa cebiika Ha TOCT 24375—80
PagunocBasb. TepMUHBI 1 ONpefenieHns

3 ONPEAENEHWNA

B HacTosLLeM CTaHAapTe NMPUMEHSIOTCA CNedyoLLne TEPMUHBI C COOT-
BETCTBYHOLLVMU ONpeeNeHNAMN.

31 PABOYUNN ONATIA3OH YACTOT- nonoca, oOrpaHuyeHHas
BEPXHEN N HWKHe paboymMMm YacToTaMu, B nNpefenax KoTopol 3ajaHHble
3MIEKTPUYECKNE NapaMeTpbl aHTEHHbl OCTAKOTCA HEU3MEHHbIMU UK Me-
HSIOTCS B JONYCTUMBbIX Npedenax.

3.2 SALLWTHOE AEVNCTBWME —yMeHbLUEHWE CUTHaNa, NpuHUMmae-
MOr0 aHTEHHOW C HarnpaBfieHUs MPOTUBOMOIOXKHOIO r/laBHOMY WM B
onpedeneHHOM 33laHHOM CEKTOpe Yr/oB, MO CPaBHEHUIO C 3TUM >Xe
CUrHaNoM, MPUHYMaeMbIM B I/1TaBHOM Hanpas/ieHU.

Wwanke nduana.n-noc
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3.3 TAPAHTUPOBAHHAA OUATPAMMA HATMPABMEHHOCTMU -
ormﬁarow.aﬂ MUKOBbLIX 3HAYEeHWI JIENECTKOB peaanon anarpaMmmbl Ha-
npaB/1EHHOCTN.

NMpn Mmeya MHe —/[lONYyCKNCUSA NpeBbileHNe YPOBHA rapaHTUPOBAHHOW Aua-

rpaMmbl HanpaBNeHHOCTW HC 6onee yem Ha 3 ab n He 6onee yem 10 NUKOB 60KOBbLIX
nenecTtkos peaanon AnarpaMmmbl HanpaBneHHOCTH.

3.4 OTHOCWUTENbHOE 3AWWTHOE AENCTBWE - 3awuTHOe
fencTBre, NPUBEAEHHOE K YPOBHIO U3/yYeHNSs M30TPOMHOM aHTEHHBbI.
3.5 OcTasnbHble TepMUHbI —no TOCT 24375.

4 KNACCUOUNKALNA

4.1 Tlo KONN4eCTBY UCMO/b3YEMbIX B CXEME 3epPKasl aHTeHHbI Mogpas-
[ensoT Ha 0fHO3ePKasibHble, COCTOSAILLME N3 OCHOBHOIO 3epKana n 06/1y-
yaTens. AByX3epKasibHble, COCTOALLNE M3 OCHOBHOIO W BCMIOMOraTe/1bHOro
3epKa 1 061y4vaTens, 1 MHOrosepKasibHble, COCTOSILLINE U3 OCHOBHOIO 1
[BYX WM HECKOJ/IbKMUX BCMNOMOraTe/lbHbIX 3epKasl 1 0byyaTens.

4.2 Tlo MecTy pacrnofioXeHus 06nyvaTenst aHTeHHbI NOAPA3AeNsoT Ha
0CeCMMMEeTPUYHbIe, Korga obnyvarowas cucTema pacrosfioXeHa Bfo/b
(hOKanbHOM 0CU B LIEHTPe PacKpbliBa aHTEHHbI, Y HEOCECMMMETPUYUHBbIe (C
BblHECEHHbIM 06slyyaTenieM), Korga obsyvaroLlas cucTtema cMelleHa oT-
HOCUTE/IbHO LIEHTPa PacKpbiBa aHTEHHbI.

4.3 To KonmyecTBy paboumx manasoHoB aHTEHHbI NOAPa3AeNaoT Ha
OfIHO- , IBYX- N MHOTrOoAManasoHHbIe.

4.4 Tlo nokasaTensam KayecTsa (B OCHOBHOM MO MOMeX03aLL1LLLeHHOC-
TW) aHTEHHbI B COOTBETCTBMU C MEXAYHAPOAHOW Knaccupurkaumeli nog-
pasgenaoT na U OCHOBHbI€ KaTeropum —craHapTHbIe,
BbICOKOKaueCTBEeHHbIEe N CBEPXBbICOKOKAYECTBEHHbIE.

Mpun Mmeyamunme —KpPOMe NEPEYUCNEHHBIX OCHOBHbIX KaTeropuii cywecTByt v Ka-
TEropuM aHTEHH, YNYUWEHHbIX N0 O4HOMY M3 MapameTpoB.

4.5 Tlo KonM4yecTBy pabouMx nonspusaunii aHTeHHbl MOApPa3fensrT
Ha ofHOMoNsApu3aUMoHMbIe, paboTaloliMe Ha OLHOW nonapusauun, K
ABYXMONSAPM3aLMOHHbIe, paboTaloLme Ha ABYX MONsspusauusx.

4.6 Mo Konu4yecTBy pabouMx HanpasneHWA aHTeHHbl NOAPa3AenstoT
Ha ofjHONy4YeBble, paboTaroLime B O4HOM Hanpas/fieHuu, W C Yr/10BbIM
pasHocoM, paboTaloLLme B ABYX UM HECKOSIbKUX HanpaBneHusX.

5 TEXHWYECKWE TPEBOBAHWNA

5.1 O6ume Tpe6oBaHNA
AHTeHHbI 0/MKHbI COOTBETCTBOBATbL TPeGOBAHUSIM HACTOALLErO CTaH-
hapTa N TeXHUYeCKMM YyCnoBUAM Ha alFTEHHy KOHKpEeTHOro suja.
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5.2 TpeboBaHMA K 3/IEKTPMYECKMM MapamMeTpam

5.2.1 Tlpwn pa3paboTke, KOHCTPYMPOBAHUN WM W3FOTOBMEHWMU aHTEHH
[O/MKHBI 6bITb HOPMUPOBAaHbI CNefyIoLLNe 3/IEKTPUYECKMNE MapameTpbl:

— pabounii gnanasoH 4acToT;

— XapaKTepucTuKa Mnossapusaunm;

— KO3 (PULMNEHT YCUNEHNS;

— MoKa3saTe/lb COr/lacoBaHUA aHTEHHbI C (UAEPHBLIM TPAKTOM;

— LUMPUMHA F1aBHOrO NienecTKa no YPOBHIO MOMIOBMHHOW MOLLHOCTY;

— LUMPUHA [/1IaBHOT0 JiernecTKa Mo Hy/fsam UauM no YpoBHIO MUHYC 15
unn munyc 20 gb;

—YpOBeHb MepBOro 60KOBOIO JIEMeCTKa;

— 3alLUNTHOE feNCTBUE;

—YpPOBEHb MaKCUMMYMOB KPOCCMONApM3aLmMm WaM MaKCUMaslbHbI
YPOBEHb KPOCCUOMAPU3ALMOHHOI0 U3/Ty4eHUA B 33ZaHHOM MpPOCTPaHCT-
BEHHOM CEKTOpE Yr/0B B6/M3N Hanpas/fieHWs F1aBHOM0 U3MyYeHus;

—YpOBeHb 60KOBOI0 M3/TyYeHUS B KPYTOBOM WM 3afaHHOM CeKTope
YINoB.

MpumedyaHmne —YKasaHHble napaMmeTpbl NOANEXAT KOHTPON NPU NPOBEAEHUU
cepTUMUKALUOHHbBIE UCMbITAHWNI anTekn.

5.2.2 Pabouwnit fjuana3oH KOHKPETHOWN aHTeHHbl PPJ1 fo/mkeH cooT-
BETCTBOBaTb pabouemy AmanasoHy paguopeneiHol cucTeMbl CBA3W, B
cocTaBe KOTOPOW fo/mkHa paboTaTb aHTeHHA™.

LupuHa pabodyeli nonocbl paboyero AmanasoHa OrpaHM4MBaeTCs
HWXKHEN 1 BEPXHe YacToTamm.

5.2.3 Monsipmsaums aHTeHH PPJ1 go/mkHa 6bITb NNHEHAsA, FTOPU3O0H-
TaNlbHasA U/Mnn BepTUKaIbHASA.

MpuwmeyaHune —Tpu HeobXxoaUmMOCTU AonycTuma paboTa Ha npawakowcics
nonapHML» n.

5.2.4 Koah(hUNEeHT YCUIEHUS aHTeHHbl AO0/KeH ObITb 3afjaH Ha
0fHOWM (cpeaHei) mnm Tpex (KpaiHUX W cpefHelt) 4yactoTax paboyero
JwanasoHa WAnM B BMAE MUHUMAaNbHO LOMYCTUMOrO B Mpefenax BCEro
pa6ouero guanasoHa 3Ha4eHWs ¢ pasaesieHneM, Npu Heo6xo4MMOCTK, Mo
nonspusaLnsam.

KoathpnuymeHT ycuneHns gosmkeH 6bITb 3adaH B geymbenax.

5.2.5 TlokasaTenb COrnacoBaHNs aHTEHHbI C PULEPHBIM TPaKTOM [0/1-
YKeH ObITb 3aflaH KO3(h(MLMEHTOM CTOsIUEN BO/MHbI N0 HanpsikeHMto (KCBH)

*Pabounii aHaHalOH paguopeneiiHoil cucTembl CBATW yCTaHaBNWBAaeTCs B COOTBETCTBUU
¢ MexpayHapofHbIM PernameHTom PaaHocBs]u. Poccuiickoii Ta6nuueit pacnpegenexus
nonoc 4acToT Mexpgy cnyxb6amn u cooiseTcTBYOWN.MH pewennamu FTKPY Poccun.
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B BWE MaKCUMasbHO JOMYCTMMOFO B Mpefenax paboyero AuanasoHa
3HaueHUs ¢ pasgeneHvem, Npu Heo6XoAMMOCTU, MO MONSPU3ALSIM.

MpumeuaHue —Jlonyckaercs 3ajanarb NoKasaTesb coMaconammus B BUje KO3
(HUHCHTA OTPaXeHUs.

5.2.6 LUupuHa rnaBHOro fenecTka no ypoBHIO MOIOBUHHOM MOLLHOC-
T JO/MDKHa ObITb 33faHa Ha OfHOW (cpegHel) wmam Tpex (KpamHux u
CpefHeii) yacToTax paGoyero AvanasoHa ¢ pasgeneHnem, npu Heo6xoau-
MOCTW. MO MJIOCKOCTSIM U MONSpU3aLmsim.

Mpun mevya HKU ¢ —pKu He06XOAUMOCTN 3afalOT WNPUHY MAHHOTO NienecTka 1 HO
HY/NAM UK N0 YPOBHIO MUHYC 15 munu munyc 20 nb.

5.2.7 YpoBeHb MepBOro 60KOBOro flerecTka A0/HKeH ObiTb 3afjaH B
BMAE MaKCMManbHO AOMYCTMMOrO B npefenax pabodyero gvanasoHa 3Ha-
YeHWA C pasfenieHnemM, nNpu Heo6XoAMMOCTM, MO MOCKOCTSAM U NOAApU-
3aumam.

5.2.8 3awMTHOe [ecTBME aHTEHHbl [JO/MKHO 6biTb 3a4aHO B BuUfe
MWUHUMa/IbHO ONYCTMMOrO B Nnpefenax paboyero gnanasoHa 3HayeHus c
pasgeneHnemM, Npy Heo6Xo4MMOCTK, NO MIOCKOCTAM U NONSAPU3ALUSAM.

5.2.9 YpoBeHb MakKCMMYMOB KpPOCCMOAApU3aLmn NaM ypoBeHb KPoCce-
NoNAPMU3aLMOHHOI0 U3MyYeHNS B 3aaHHOM MPOCTPaHCTBEHHOM CeKTOpe
yrnos B6/M3M HanpaBfieHNA [/1aBHOIO U3/TyYeHUsA [O/DKeH 6bITb 3adaH B
BMfe MaKCMMa/lbHO JONYCTMMOro B npegenax paboyero fuanasoHa 3Ha-
YeHuA C pasfesieHnemM, Npu Heo6XoAMMOCTM, MO MIOCKOCTSAM W NOSApU-
3aumam.

5.2.10 ¥YpoBeHb 60KOBOr0 M3/y4eHUs [O/DKEH ObiTb 3afaH B Bufie
rapaHTMpoBaHHbIX 1H (OCHOBHbLIX M KPOCCMNONSAPU3ALMOHHbBIX) 04HOBpE-
MeHHO Ansi 06enx nonsapusaumii Unn ¢ pasgeneHnem Mo nonspusaunsam B
rOPU3OHTA/IbHOM WMAN B TOPU3OHTA/IBHON W BEPTUK&IbHON, WM B He-
CKO/IbKNX Hanbosee xapaKTepHbIX M/I0CKOCTAX.

5.2.11 ¥YpoBeHb NepBOro 60KOBOro fIenecTKa, YPoBeHb MaKCMMyMOB
KpoccnonspusauHy (MM ypoBeHb KPOCCMONSPH3ALNOHHOIO U3nyYeHns
B 3aflaHHOM MPOCTPAHCTBEHHOM CEKTOPe YrnoB BO6AU3N Hanpa&TeHust
rNaBHOMO N3/TyYeHUS1) N YPOBEHb 60KOBOM0 M3NyYeHUs 3agatoT B AeLimbe-
lax OTHOCUTE/IbHO YPOBHA U3NyYeHUS B r1aBHOM Harpas/ieHun.

5.2.12 PasgeneHve napameTpoB MO MNOCKOCTAM (rnaBHble — ropu-
30HTa/IbHasa 1 BepTMKa/bHasA) 1 nonspusaumam (nnockoctm £u /) npun-
MEHAIOT B TOM C/ydvae, KOrja pasivuve B BeMYMHE nNapameTpoB
NPEBOCXOANT 3aflaHHYH0 TOYHOCTb.

5.2.13 Kpome 0CHOBHbIX NapameTpoB, YKasaHHbIX B 5.2.1, MOryT 6bITb
3aaHbl NPOM3BOAHbIE NapaMeTpbl — KOIPMULMEHT UCMO/Ib30BaHUA M0-
BEPXHOCTW packpbiBa Y OTHOCMTENbHOE 3alMTHOe AeicTBYe.
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5.2.14 Tlpwn BKOYEHUWN B COCTAB aHTEHHbI A0MNO/IHUTE/IbHbIX 3/1EMeH-
TOB — BOJIHOBOZHbIX NEpexojos, M3rnboBs, 3alMTHOr0 OT aTMOCHEPHbIX
0CafKOB YKPbITUA W p.. BIMAIOLNX HA 3/1IeKTPUYECKME NnapameTpbl, 3Ha-
YeHMe KaXoro M3 31eKTPUYECKUX napameTpoB AO/IXKHO 6bITb 3a4aHo C
YYETOM WX B/IVSHUSA, €CNN 3TU 3/IEMEHTLI COCTaB/IAIOT HEoTbeM/IEMYIO
YacTb aHTEHHBbI, €C/IM Xe B 3aBVCMMOCTU OT BK/THOUYEHUS AOMONHUTENbHbIX
3/1EMEHTOB UMEETCS HECKO/IbKO MCMOMHEHWIA aHTEHHbI, TO BEIMUMHA BCEX
W TONbKO 3aBUCUMMbIX OT WUCMOJIHEHUS aHTEHHbI NapameTpoB A0SIKHa
ObITb YKa3aHa 0Te/IbHO AN KaX40ro UCMOSTHEHUSA.

5.2.15 HopMmbl Ha 3/1IEKTPUYECKME MapameTpbl aHTEHH OMpeaensaoTces
npy NPOeKTMPOBAHUN KOHKPETHbIX pajvopeneiHbIX CUCTEM CBSI3W B 3a-
BMCUMOCTW OT MPOTSHKEHHOCTU NposeToB PPJ1, ycnoBuin pacnpocTpaHe-
HAA M napamMeTpoB  MCMO/b3yeMoil  annapaTypbl  (MOLLHOCTM
nepefaTyMKoB, YyBCTBUTE/ILHOCTY NPUEMHUKOB U ip.), Ha3HaYeHnsa cuc-
TeM CcBA3M (MarucTpasbHas, 30HOBas), KO/IMYecTBa KaHanoB (MHOroka-
HaslbHas WM ManoKaHasbHas), crnocoba WCnonb3yemMoi MOAyNAaumum
(aHanoroBast unn ynposast), TPeb0BaHUI K 3/1eKTPOMarHMTHOM COBMEC-
TUMOCTM U T.A. U YKanbIBalOTCA B TEXHWYECKUX YCMOBUAX Ha aHTEHHY
KOHKPEeTHOro Buga.

5.2.16 OpUEHTNPOBOYHbIE 3HAYEHWNSA OCHOBHbIX MapaMeTpoB aHTEHH,
npumMeHsembix Ha PPJ1. gaHbl B npunoxeHuun Jl.

5.2.17 O6wme Tpe6oOBaHMSA K MPOBEAEHUIO WU3MEPEHWI MapameTpoB
aHTEHH W3M0XEHbl B NMPUNOXKEHNUN B.

5.3 TpeboBaHUS K KOHCTPYKLUN

5.3.1 KOHCTPYKLMSA aHTeHHbI [O/MKHA BK/OYaTb 3epKasio, 06ny4vaTenb
N 3M1EMEHTbI KPEenIeHNs! aHTeHHbl K HeCyLlell KOHCTPYKLUUK.

n punmMmedYnHMNC — B COCIMH aHTEHHbl MOXeT 6MuY. BK/AKYeHa HOACNaHKa H
yCTpOiCTBA ANS 10CTUPOBKHY.

5.3.2 Macca n rabaputHble pasmepbl aHTEHHbI JO/DKHbI 6bITb MUHK-
MU3MPOBaHBbI.

5.3.3 HanpaBneHue BO/IHOBOAHOIO Bbixoga 06n1y4atenst (rOpu30H-
Ta/IbHOe, BEPTUKa/IbHOE, HAK/IOHHOE) A0/IKHO 6bITb 3aaH0 B 3aBUCUMOC-
TN OT KOHCTPYKTMBHbIX NapamMeTpoB CUCTEMbI B LIE/IOM.

5.3.4 Bbixog 06nyyaTens 4O/HKEH UMETb TUMOpPasMep U COeaUHUTESb,
obecrneynBatoLLie CTbIKOBKY C COOTBETCTBYIOLLMMMN 3/1eMeHTaMu puaep-
HOro TpakTa uau paguopeneliHoli annapatypbl. TpeboBaHNA K BbIXOLY
06/1yyaTens ycTaHaBIMBAIOTCA B TEXHUYECKUNX YC/IOBUAX Ha @>TTEHHY KOH-
KpeTHOro Buga.

5.3.5 BO0/HOBOAHbIN TpaKT 0bnyyaTens, Npy He06X04MMOCTHN, LOMXKEH
ObITb repMETUYHBIM Y UCMbITLIBATLCA NPU U36bITOYHOM [aBNeHUn BO3LY-
Xa. 33flaHHOM B TEXHUYECKMUX YCNOBUSAX Ha aHTEHHY KOHKPETHOro Buia.
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5.3.6 KOHCTPYKLMSA aHTeHHbI [O/MKHA 06ecneynBaTb MexaHUYecKyto
NPOYHOCTb Y HOPMbl Ha 3MeKTPUYECKME MapameTpbl, YCTaHOBJ/IEHHbIE B
TEXHWUYECKUX YC/IOBUAX, MPWU 3KCryaTauun aHTeHHbI B 3afjaHHbIX Ku-
MaTUYeCKMX paioHax Npu 3afaHHON BbICOTe YCTaHOBKW.

5.3.7 AHTEHHa [JO/1)KHa COXPaHATb 3a[jaHHble TEXHUYECKUMU YCOBUS-
MW 3M1eKTPUYECKUE NapameTpbl U He A0/DKHA MMEeTb MeXaHUYecKux no-
BPEXAEHUI nocne UCMbITaHUA Ha TPaHCMOPTMpPOBaHWe, onpesensieMbIX
TEXHUYECKMMW YCNOBUSAMU Ha aHTEHHY KOHKPETHOro BUAa.

5.3.8 CpoK cny0bl aHTEeHHbI, eCin 3TO He 0rOBOPEHO 0COObIMM YC-
N0BUSIMU, JO/MKEH ObITb He MeHee 20 feT.

5.3.9 TpeboBaHMA K MapKMPOBKE N YNaKOBKe JO/MKHbI ObITb yKa3aHbl
B TEXHUYECKUNX YCNOBUSAX HA aHTEHHY KOHKPeTHOro Buia.

5.3.10 B KOHCTPYKLMW aHTEHHbI LO/MKHO BblTb NPeayCMOTPEHO Fpy-
3e3axBaTbiBaloLLiee 0TBEPCTUE ANSA ee MofgbemMa, CNyCcKa M yfepXxaHus Ha
BECY NPV MOHTAXHbIX U PEMOHTHbIX pabdoTax.

5.3.11 B KOHCTPYKLMW HEOCECUMMETPUYHbLIX aHTEHH LienecoobpasHo
npeAycMOTPeTb BO3MOXKHOCTb MX BU3Yas/lbHOM HOCTUPOBKMW.

5.3.12 SnemMeHTbl KOHCTPYKLUUN aHTEHHbI HE JO/HKHbI UMETb OCTPbIX
KPOMOK, YI/10B U NOBEPXHOCTEN, NPeACTaBNSAOLWMNX NCTOYHMK ONACHOCTH,
3a NCK/II0YEHNEM OFOBOPEHHbIX B KOHCTPYKTOPCKOW JOKYMeHTauumm.

5.3.13 KOHCTpPYKLMs aHTeHHbl A0/MKHa obecneumBaTb YAOOHbIN [0-
CTYyN K 3/1eMeHTaM, KOTOpble Mpu 3Kcnyaraumy TpebyoT 0C060ro KOoH-
TPONA UNN 3aMeHbl.

5.3.14 MakcnmasibHO JoNyCTUMas BbICOTA YCTAHOBKM aHTEHHbI Ornpe-
JensieTcsa B 3aBMCUMOCTW OT Tpe6oBaHWI CUCTEMbI, B COCTaBe KOTOPOM
OHa flo/KHa paboTars.

5.3.15 TMpwu oTCYTCTBUM CneumanbHbIX TPe6oBaHW aHTeHHbI JO/DKHbI
ObITb paccunTaHbl Ha paboTy' B V BeTpoBOM, IV CHEFrOBOM Y F0OM0/1e4HOM
paioHax nNpu TeMnepaType OKpPYy>XatloLLero Bo3gyxa oT MuHyc 50 go +50*C
n BnaxxHoctn 100 % npu Temnepatype +25"C.

5.4 TpeboBaHMA K 3N1EKTPOMarHUTHOM COBMECTUMOCTH, 3KO/IOrMYeCKOl
6e30MacHoOCTN W 3/1eKrpobe 30HaCHOCTH

5.4.1 YpoBeHb 60KOBOI0 WXTYYeHUSI BHOBb paspabarbiBaeMblX, MO-
LEPHM3MPYEMbIX W 3aKyMaeMbIX 3a py6eXXoM aHTeHH, OnpeaensitoLLmii
3/1EKTPOMArHUTHYI0 COBMECTUMOCTb CUCTEM CBSI3W, JO/IKEH COOTBETCTBO-
BaTb Tpe6oBaHWAM, NPUBEAEHHBIM B MPUNOXKEHUN B.

5.4.2 TpeboBaHWA K 3KOIOMMYECKON 6e30MacHOCTM U 3/1eKTpobeso-
NacHOCTW OMpefenaTCca TEXHUYECKMMU YCNOBUSAMU Ha pagunopeneliHyto
annapatypy KOHKPeTHOro Buja.
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NMPUNOXEHWE A
{cnpaBoyHoe}

OPNEHTUPOBOYHbBIE BHAYEHWNA OCHOBHbIX MAPAMEITPOB AHTEHH.
NMPUMEHAEMbIX B HACTOAWEE BPEMA HA PP/l

A.l KoaduuyuneHTt ycunenns gnkum PPN cocTtaBnset ot 20 go 50 gb.

n pun meyvyamMwume— |-|pVI ncobxosuuocin MOTYyT UCNO/b30BaTbCA aHTEHHbI KakK C
MEHbLW UMUK, TaK U C BONBWMUMMN 3KAYEH N UMK KOS[b(bI/IL[I/IEHTa ycuneHun.

A.2 KCBH aHTeHH, ucnonb3yemblXx Ans paboThl N MarncTpanbHbiX pajnopeneiiHbix
cuctemax 60NbWIOA eMKOCTW UM a cucTeMax C MNPOTAXEHHbLIM BOAHOBOAHLIM TpakTOM,
cocTaBnfeT Benuuunuy ot 1,04 pgo 1.0S.

KCBH aHTeHH, WCnonb3yembiX ANA paboTbl a IOHOMBIX CUCTEMAax M CUCTeMax He
MMeMX NPOTAXEHHOTO NOMNHOMOAHOTO TPaKTa (annapaTypa HeMOCPeACTBEHHO NpUCoeN-
HeHa KO BXOAY aHTeHHbl), cocTaBnseT BeAuuuHy ot 1.15 go 1.4.

NMpumedyaHue—Lenecoo6pasHo NCMNONL30BATb AHTEHHbI C HU3KUMU 3HAYEHUSA-
MU KCBH. M T.4. U HUXE YKa3aHHbIX HMKHUX Npesenos.

A.3 LWupuHa rnaBHO NenecTka MO YpPOBHI MONOBUHHON MOWKOCTU O[HONYYEBbIX
OoCTpoHanpaBfeHHbIX aHTeHH PPJl cocTaBnseT BeAUYMHY OT Aojeii rpagyca O HECKONbKNX
rpajycos.

A.4 YpoBeHb GOKOBOI M3NY4YeHUN aHTEeHH PPJl1 COOTBETCTBYET CMPaBOYHbLIM Auarpam-
MaM HanpaBNeHHOCTMW, NPUBEJEHHbIM B NPUNOXeHUn B.

A5 OTHOCWTenbHOe 3alMTHOe AeliCTBME CTaHAAPTHbIX aHTeHH cocTaBnseT oT 0 Ao
10 pb. BbiCOKOKauyecTBeHHbIX —OT 10 go 20 AB. CBEpXBbLICOKOKAYeCTBCHUbLIX —OT 20 Ao
40 nb.

NMpumeyaHune —Llicnecoo6patno MCNONL30BaTh aHTEHHbI C GONee BbICOKMM 3a-
WMUTHBIM feiiCTBUEM.

A.6 YpoBeHb NepBoto GOKOBOro nenecTka cocTtaBnsieT oT MuHyc 15 go muHyc 30 b

MpumeyvyaHune —Llenecoo6pa3Ho WCNONb30BaTb aHTEHHbl C HU3KUM YPOBHEM
nepBoro 60KOBOTO NEMECTKA, B T.4. N HWXE YKA3aHHOTO HUXHEro npeaena.

A.7 YpoBeHb MaKCHMYMOB KPOCCMO/IBPH 3aiiMu (M1 ypoBeHb KPOCCMONAPU3aUMOHUOTO
M3Ny4YeHUs B 3aflaHHOM MPOCTPAHCTBEHHOM CeKTOpe YrnoB B6IM3M HanpaBleHUU FNaBHOTO
n3nyyeHns) coctaBnset oT muuyc 15 go muHyc 30 A6. a npu ofHOBpeMeHHOI pab6oTe na
ABYX nonspusaumax — ot muHyc 30 go munyc 35 gb.

MpumeuyaHune —Llenccoobpasno MCNONb30OBATh aHTEHHbI C HU3KUM YPOBHEM
MaKCUMYMOB KPOCCMONspH3aimMn

A.8 Ko3spduumc-H! ncnonb3oBaHns NOBEPXHOCTW packpbiBa aHTeHH PPJ1 cocTaBnser
ot 0.4 40 0,7 (or 40 go 70 4).

MpumeyuaHune —LlenecoobpasHo NCNONb30BaTb @HTEHHbI C BBICOKMM KO3 (-
L4NeHTOM MCMONb30BaHWM, B T.4. N GONee yKasaHHOTO Bbille BEPXHEro npeaena.
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NPUNOXEHWE 5
/pekomeHpyemoe)

OBWWE TFKBEOMN/IHMSA K MPOBEAEHWNIO W3MEPEHUI MAPAMETPOB
AHTEHH

B.l W3mepeHWs BUWHW NPOBOAWUT Ha crneynanbHo 060pyA0BAHHOM MONWUTOHE WU B
6eraxoBbiX. MOKPbLITHIX CMeynanbHbIM MNOrAoOWal WM MaTepnanom, kamepax. Mecto H
cnoco6 HamepeHWii BbIGUpaT ¢ yyeTom o6ecnevyeHus TpeGyeMoil TOYHOCTW onpefeneHus
BE/INYNHbI HamMepsaeMblX napamMmeTpoB Mpaﬁoqu AvanasoHe 4acToT.

B.2 |-|pl/| HaMmepeHnAx, ecnn 370 He 0TOBOpeno 0c060 B TEXHUYECKUX ycnosmuax Ha
aHTEHHY KOHKPEeTHOro BUAA, AO/KHbI MCMNONL30BAaTLCA TWUMOBbIE CXEMbl WUTMEPEHWUB U
TMnoBas U3MepuTenbHas annapaTypa, o6ecneymBaro e HEOGXOAUMYD TOYHOCTb U3MeEPS-
EeMbIX BEIMYNH B paﬁoqu Anana3oHe 4acToT.

5.3 Mpumepbl TUNOBLIX CXeM HaAMEPEeHWUA fuarpaMm HanpaBNeHHOCTN U KO3 puuneHTa
ycuneHua npueefeHbl Ha pucyHkax b.1 — b6.3.

Mpumeyanne—]JonyckaeTcas UCNONb30BaHNE APYTUX CXEM U METOA0B Hamepe-
HWA 3NEKTPUYECKNX NapaMeTpoB, 06ecneynBato X 3a4aHHY0 TeXHUYECKUMN YCNOBMUA-
MW HAa @HTEHHY KOHKPETHOrO BUAA TOYHOCTb U3MEPEHUS.

B, MpamMomy M3MepeHUIO MoAnexar crefytolime napamerpbl:

— KO3 ULUMEHT ycuneHuns:

— KO3 (ULMEHT CTOAYEN BOMHbI:

—fmnarpaMMbl HanpaBNeHHOCTU (OCHOBHble W KPaccnonsipnaamnoHHbIC).

Mepepava

| — reHepatopa: 2. 8 —kabenb BbLICOKOYACTOTHbLIN; 3, 7, 9 — KOAKCUaNbHO-BOSIHOBOJ-
Hblii nepexod: 4 — G eppuTOBLIA BEHTUNb; 5 — M3MepUTeNbHbI (NONAPN3ALMOHHBI) aTTe-
HioaTop: 6— pasBAsbiBaloW Wil aTTeHloaTtop. 10 — BONHOBOAHbLI nepexoj OT KpPyrnoro
cevyeHNs K npamMoyronbHomy: || — BcnomoraTenbHas (nepejatollas) aHTeHHa.

Mpuem

12— ncnblTyemasn aHTeHHa; 13— BONHOBO/AHbIA Nepexoj OT KPYr/ioro ceyeHns K npsa-
MOYrONbHOMY; 14 — KOaKCManbHO-BOMHOBOAHbIN Nepexof; 13— kabenb BbICOKOUACTOTHbIN:
16— n3MepuTenbHblii NpueMHuK: 17. 19— kabenb HU3KOYACTOTHBIW; IS — ycunutens; 20
— camonucel,.

MpumeuvaHwnas

1 Mpu ncnonb3oBaHWN BONIHOBOAHOTO TPaKTa ¢ TMGKNMN BONHOBOAHBIMW BCTaBKaMu u
HpucMoO-nepeAatol el annapatypbl C MONHOBOAHLIMU BXofamun (Bbixogamu) kabenu BbiCO
KOUY/JeTOTHME M KOaKCUanbHO-BONHOBO/AHbIE MEPEXOAbl M3 CXEMbl WCKAKOYAOTCA.

2 Mpu nNpAMOYroNbHOM CeYeHWW BONHOBOAHOI BbiXOJa 06Ay4YaTenss BONHOBOJHbIE
nepexoAbl OT KPYr/a0ro K NpsMOYroabHOMY CEeYeHUI0 HC WCMOJNb3YHTCA.

PucyHok B.1 —CTpyKTypHas cxema U3MepPeHUs AuarpaMmm HanpasneHHocTu (namepn
TeNbHble aTTeHIaToOPbl PacnoNoXeHbl Na nepejade)
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LKUAMA TAMN

EH3H3EHEK* E»MALI{HIHOMBIEHI{3aWn

Mepepaua

| —reHepaTop; 2 — Kabenb BbICOKOYACTOTHBbIN; 3 — KOAKCManbHO-MONHOBOAHbIA nepe-
X0f;; 4 —BONHOBO/AHbLIV NCPeNoj OT KPYrnoro ce4eHMn K Mpmuno)!onbHomy; 5 — Bcnomoru-
TenbHas (Nepeparowas) aHTeHHa.

Mpuem

6 — ucnbiTyemMas aHTeHHa: 7 — BOJIHOBOAHbIV Nepexod OT KPYrjoro cevyeHus K npsmo-
yronsHomy; S, 10— pa3BasbliBalolnit atTeHoaTop; 9 — M3MepuTenbHbI (NONAPN3ALUNOH-
Hbll) aTTeHwoaTop; //—neTekTopHas cekuyus; 12, /N —kabenb HW3KOYACTOTHBbIW; 13 —
YCUNNTENb HU3KOYACTOTHbINW; IS — camonucey,.

MpumevyaHusd

1 Mpu ncnonbL30BaHUN BONHOBOAHOMO TPakTa C TUGKUMMU BONHOBOAHbLIMU BCTaBKaMu u
npuemo-nepeaarlleil annapatypbl C BONHOBOAHLIMU BXOjamMn (BbIXxoAamun) kab6enn BbICO-
KOYaCTOTHbIE U KOAKCUaNbHO-BONTHOBOAHbIE MePexo/bl HT CXeMbl UCKNOYAOTCA.

2 Mpu NpAMOYroNbHOM CeYEeHWW BONHOBO/AHOI BbiX0Aa 061y4yaTens BOMHOBOAHbIE
nepexofbl OT KPYrN0ro K NPAMOYrONbHOMY CEYEHUIO He UCNONb3yTCA.

PucyHok 5.2 — CTPYKTypHas CXxema U3MepeHus guarpaMmm HanpasneHHOCTU
(M3MepuTeNbHbIE aTTEHIOATOPbl PAcMoNoXeHbl Ha mpueme)

| —reHepaTop; 2, S— kabenb BbICOKOYACTOTHbIN; 3. 7. 9 — KOAKCMaNnbHO-NMONHOBOJ-
Hbll nepexof; 4 —(eppuUTOBbI/A BEHTUNb: S — U3MEPUTENbHbIN (NONAPU3aLMOHHbINA) aTTe-
HloaTop; 6 — pa3BA3biBalOW NI aTTeH0aTop; 10 — BO/MHOBOAHbLIW Mepexof OT KPYrnoro K
nNpsMOYronbHOMY ce4yeHuto; |l — BcmomoraTenbHas (nepejatolyas) aHTeHHa.

Mpuem

12— ucnbiTyemas aHTeHHa; 13, 15— BONHOBOAHbLI nepexoh OT KPYrnoro Kk npsamo-
YronbHOMY ceuveHnio: 14— n3mepuTenbHas (3TaNoHHas) aHTeHHa: 16— pa3Bs3biBalo W Uil
aTTeHtoaTop: 17— n3mepnutenbHas cekymnsa: 1S — kabenb HU3KOYACTOTHBIV: 19— ycunutens
HWU3KOYACTOTHbIA.

MpumeyvaHunsd

1 Mpu ncnonb3oBaHWN BONHOBOAHOTO TpaKTa C TM6KMMMN BONHOBOAHbIMWU BCTaBKaMu u
npuemo-nepejatoleil annapatypbl ¢ BONHOBOAHbIMM BX0OAaMu (Bbixofamu) Ka6enn BbiCO
KOYacTOrMMC M KOaKchanbHO-BOAHOBOAHbIE MepPexofbl H3 CXeMbl WCKAKOYalOTCA.

2 Mpu NpAMOYronbHOM CEYEeHUW BONIHOBOAHOrO BbIXOAa 061yYaTens NONHOBOAHbIE
nepexojbl OT KPYr/i0ro K NPAMOYTO/NbHOMY CEYEHUI0 He UCMOMb3YTCA.

PucyHok B.3 — CTpyKTypHas cxema U3MepeHus KO3(h(hHLUHEHTA yCUNeHUs (M3MepuTens-
Hble aTTeHaTopbl PacnonoXeHbl Ha nepegave)
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B.5 Mo OCHOBHbIM AMarpaMmaM HanpaB/ieHHOe!W ONpCACNWIOT LWUPKUHY TaliHOTO
nenecTka Mo YPOBHIO MONOBUHKOA MOWMACW X N0 HYNAM (MU MO YPOBHIO MUHYC IS unu
MuHyc 20 Ab), ypoBeHb NepBOl0 GOKOBOrO fnenecTka, ypoBeHb GOKOBOrO M3Ny4YeHUU K
rapaHTMpOBaHHbIe AUarpaMMbl HanpaBNeHHOCTU Ha OCHOBHOW Monapusayun.

B.6 Mo KpocCmonNApMTaHHOUUbILI AMATPaMMaM HanpaB/NeHHOCTW ONpefensioT ypoBeHb
MaKCUMYMOB KpPOCCNOAAPW3IaUHU U/WNWN ypOBeHb Kpoccnonspu (AHUOHHOTO WMYYEHUR B
3a/laHHOM MNpPOCTPAHCTBEHHOM CeKTOpe YrnoB B6AM3N HanpaBNeHWUs TNaBHOTO U3NYYeHUs,
ypoBeHb 6OKOBOrO M3NyYeHUs W TapaHTUPOBaHHMeE AMarpamMmbl HanpaBJeHHOCTW Ha nepe-
KPecTHOW monsipusaumm.

6.7 KocBeHHO onpeaenalnT caeAytouue napamerpbl:

—3awnTtoe feiicTBue;

— KO3 (MLUMEHT MCNONb30BAHMA MOBEPXHOCTU packpbina:

—OTHOCUTENbHOE 33l MTOE feiicTBUE.

5.8 O6bem n3MepeHuit onpesenseTca TEXHUYECKUMMN YCNOBUAMMU HA @aHTEHHY KOHKpeT-
HOTO BUAA.

5.9 MeToAbl M3MepPeHUN aHTEHH KOHKPETHbIX TUMOB AO/MKHbI 6bITh yKa3aHbl B TEXHU-
UeCcKUX YCNOBUAX Ha aHTEHHY KOHKPETHOTO BUAA.

10
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NMPUNOXEHWE B
/pekomeHpyemoe)

CMNPABOYHbLIE ANATPAMMbI HAMNPABNEHHOCTW AHTEHH
PALVOPENEMHbBIX CUCTEM MPAMOWN BUAUMOCTW

B.I CnpaBoYHble fuarpaMmbl HanpaBAeHHOCTU B COOTBETCTBUU C PekomeHgaumnein™ |1|
MCMONb3YKT NPU OTCYTCTBUM peasibHbIX .luaTPaMN HanpaBAeHHOCTU 418 pelleHns BOMPOCOB
9716KTPOMArHUTHO COBMECTUMOCTH, @ UMEHHO:

— npu npejBapuTeNbHOM M3YyYeHWW BOMPOCOB WCKMAOYEHUN uctounukos MOMEX B
KOOPAWHALWOHHOW 30He:

— npu NOBTOPHON HCIlONbU)HAHH W PafMOYacToOT B paguopeneiiHoi ceTu, Korga ofHN 1
Te >Ke pafnuoyvacToTbl MOTYT MHOTOKPATHO MCMOb30BaTbCA NMG0O Ha y4yacTKax, 3HaYUTENbHO
yAaneHHbIX ApyT OT Apyra, Nn60o Ha yyacTkax NMHWIA, pacXoaaLWMXca 0T OJHON cTaHLWUKU No
pasHbIM HanpaBNeHWAM, NTM60 Ha OJHOM yyacTKe C MCMONb30BAHWEM KPOCCMONAPU3ANNH.

B.2 CnpaBoYHble fnarpaMMmbl HanpaBfeHHOCTN ABAAOTCA ornba W MMN MaKCUMYMOB
NnenecTkon peanbHbIX AMarpamMM HanpaBleHHOCTU HaubGonee TUMOBLIX M HaubGosnee 4acto
MCMNonb3yeMbiX (Ha MOMEHT MPUHATUA NocnefHel pegakynn yKasaHHOI Bbllle peKoMeH/ja-
LWKN) aHTEHH pajuopeneiiHbiXx cCMCTeM NpAMOA BWAWMOCTW, NpW 3TOM AOMycKaeTcs, 4TO
Manblii MPOLEHT NMKOB GOKOBbIX NIEMNECTKOB peasnbHbiX AWarpaMm HanpaBleHHOCTM MOXeT
npeBbIlaTh YPOBEHb, OTPAHUYEHHbIi CPaBOYHON AnarpamMMmoii.

B.3 CnpaBoYHble gnarpaMMbl HanpaBAeHHOCTWN He MOTYT CAYXUTb ANA pa3paboTynKoB
M NoTeHUuManbHbiX NoTpebuTeneil npefenbHO AONYCTUMOW BENMYMHOI, OrpaHUYuMBalo W el
CHU3Y UMW CBepPXy YpPOBEeHb GOKOBOK WXTYYeHWUsS. OfHAKO OHW MOrYT SABAATLCA [NSA HUX
OPWEHTMPOM MNpW OLeHKe KayecTBa BHOBb pa3pabaTbiBaemMoOi MAM 3aKynaemoii aHTEHHOI
TEXHUKN OTHOCUTENbHO HEKOEH CPeHEero MUPOBOK YPOBHA.

B.4 [ns yBenuyeHUs nponyckHoil cnocoBHOCTW Lenecoo6pasHo NCNONb30BaTb anTek-
nn ¢ Ny4YWUMKU <no CPaBHEHWIO CO CMPaBOYHLIMMW) AMarpaMMamMu HanpaBleHHOCTN.

MpumeyaHnwue- [lonyckaeTca MCNONb30BaHME aHTEHH W C XYAWIWMN guarpam-
MaMy HanpasneHHOCTM (B 3TOM C/lydae MpW pelleHWn BONPOCOB DNEKTPOMAarHUTHOIA
COBMECTMMOCTN ClefyeT N0Nb30BaTLCA TONLKO peanbHbIMM AnarpaMmaMin Hanpas/eH-
HOCTH).

B.S B cooTBeTcTBUU C peweHnem Accambnen paguocsasn MC3 (PekomeHpauusa [1]).
npu OTCYTCTBUM KOHKPETHOW WH(OpMalLun o Auarpamme HampaBleHHOCTW aHTEHHbI, cle-
AyeT MCnonb3oBaTb NpPUBEJEHHbIE HUXEe CMNpaBOYHble AuarpamMmbl B fgMana3oHe 4acToT
1-40 Iru.

B.5.1 B cnyuvae, KoT/ia OTHOLWIEHWe AuameTpa pajuopeneiiHoii aHTeHHbl K paGoueil
ANVHe BOAHbI 0/X > 100. AOMKHO UCNONb30BATLCA BblpaXKeHUe

CtoTr- 04AM - 2,5 10%(0,/X>J ana 0 <e?<

Cio9)* C, ans o» S<p<pr:
C(9)- 32- 25log p ana <p,S y< 48’
C(o)--10 ans 48'SoS 180- .

Tne Gipi — KO3 ULUNEHT YyCUNEHNS OTHOCUTENbHO U30TPOMHO M3NyYatoLell aHTEHHbI:

*Mo mepe n3meHeHun Accambneeii MCO PekomeHpauuu 699 cnegyeT nonb3oBaThcs
60nee HOBbIMW Ce pefaKLWAMU.MPUHATBIMW C Yy4eTOM HOBEWLIMX AOCTUXEHWI B o6nacTu
pa3paboTKM W KOHCTPyWpOBaHWUA aHTeHH nocne 1994 r.
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O —yron oTK/IOHEHWS OT OCH;
GMXK — KO3 hNLMEHT YyCUNEHUA TNAaBHOTO NenecTka OTHOCUTENbHO W30TPOMHO W3ny*
YaMLWC aHTeHHbI. Nb:
Oun X —pAnameTp aHTEHHbl U A7IMHA BONHbI, BbIPaXeHHbIE M OAHNX W TeX Xe eAuHULaX;
G| — KO3 PMUMEHT yCUNeHUn nepBoro nenecrka
<7.- 2 m15log
- (20X/D) (C,,,.* - C,)' - (rpaaychl);
<p,- 1S.85 (0 4)-"'6 (rpagychbl).
B.5.2 B cnyuyae, KoTna OTHOWEHWe AuameTpa paguopeneiiHoll aHTeHHbl K paboueil
AnuHe BuAHbI D/X< 100. LONXHO MCNONb30BATLCA BbipaXxKeHue

G 14» - * 2.5 ml0-J{D"X|J o 0<o <da, ;
C()- C, And o, 5p < 100 X/D:
C(dp)- 52 - 10log (O/).) - 25tog p ans 100 X/D £ o < 48%;
C (0) - 10 - 10 log ID/X) ans 48' Sp £ 1S0*

B.5.3 Bcnyyae, KOTna UTBCCTHO MaKCMManbHOe ycuneHue aHTeHHbl. O [ AOMKHO OblTb

OTTEHEHO BblpaXXeHNeM
20 log (O/ X) - CB.« - 7.7.

MpumeuvaHnmnsd

1 MpuBeAeHHble Bbile CNPABOYHbIE AMArpaMMbl HanpaBAeHHOCTWN MPUMEHUMbI TONbKO
[N aHTEeHH, KOTOpble WMEKT KPYroByld CUMMETPUIO, AN aHTEHH C aCUMMETPUUYHbIMU
anepTypamu BblleNpuUBejeHHbIe CNPaBOYHble fUarpaMMbl MOryT paccMaTpuUBaThCs NUW b B
KayecTBe MpefBapuTeNbHbIX.

2 Korpa paccmaTtpuBalOT CyMMapHble MOMEXU, COCTOSILLME WUT HECKONbKWX TMOMeX,
Heo6X0AUMO MPUMEHATb AnarpaMmMbl HanpaBneHHOCTW Ha 3 Ab Huxe, yem orubatouias
NNKOBbIX 3HaYeHU! GOKOBbLIX NeMNecTKOB, M BMECTO Bbllle NPUBeAEeHHbIX YPaBHEHWIF ncnonb-
30BaTb creAytolymne:

Ctol- C, Ane pn £p < 7S.S6 (X/ZJ);
G(O1-49- 10log (/>/).!- 251og? panu 75.86(3./Zji£ p < 48"
C|d| - 7—10log (D/X) ans 48' Sld.

r‘Ipm aToM UHAuBUAYyalbHbIE 60KOBble NEeMNecTKN MOTYT NpeBblWaTb NPUBELEHHYIO Bblille
YMeHblEeHHY0 BeNMYNHY GOKOBbIX NeNeCTKOB Ha BeAUYNHY A0 3 46.

Mcnonb3oBaHWe AaHHbIX YpaBHEHW AONYCTUMO B NMPU OTTEHKE MOMEX OT HCrcocTamm-
OMapHbIX CNYTHWKOB M3-3a MNOCTOAHHO MeHAKWUWEWCAa yrna npuxopa, KOTOprﬁ AONKEeH
yCpeAHATbLCA.

B.S.4 [ina aHTeHH, npejHasHa4YeHHbIX ANA paboTbl B NNOTHON CeTu, AR TOPU3OHTaNb-
HOW NNOCKOCTU MOXET GbITb MUCMONb30BaHa opmyna

C (pi - 88 - 30 log<2>/ X) - 40 log o.

MpumeyaHne —3Ta Gopmyna cnpaBejnnBa BHe OCHOBHOTO fenecTka 418 p A0
npumepHo 90'. OfHaKo, ecnu 3HaYeHNe QYHKLUKN pacnpefeNeHuna 3N1eKTpoOMa3HUNoro nons
Ha Kpasax 3epKana He O4eHb Mano, ypoBeHb 60KOBbIX NEMNECTKOB B HEKOTOPblI X HaNpaBNeHnax
MOXEeT 6blTb Bbllle, 4em 3ajaeTca NPUBEAEHHbIM Bbile BblpaXeHnem.

12
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MPUNOXEHWNE T
(nHchopmaunoHHoe)
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