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NMpeaucnoBue

Lienw, oCHOBHbIE NPUHLMMBLI M OCHOBHOW NOPSIAOK NPOBEAEHUS paboT No MEXrocyAapCTBEHHOW cTaHAapTU-
3aumu yctaHoeneHol FOCT 1.0 — 92 «MexrocyaapcTeeHHas cuctema ctaHgapTusaunn. OCHOBHbIE MONOXEHUs»
nrOCT 1.2 — 2009 «MexrocygapcTeeHHast cuctema ctaHgapTusauuy. CTaHgapThl MeXrocyaapcTBEHHbIE, NMpa-
BUNa U peKOMEHZALMN MO MEXTOocYAapCTBEHHON cTaHaapTu3aumu. Mpaewna paspaboTku, NPUHATUS, NPUMEHEHUS,
OBHOBMNEHNSA 1 OTMEHbI»

CBegieHus o cTaHaapTe

1 NOArOTOBINEH CaHkT-MeTepbyprckum comnmanom «feHnHrpagckoe otaeneHve HayuHo-uccnegosaresib-
ckoro MHeTutyTa paamox» (Punuan eryr HANMP-NOHUWP) n TexHuyeckum komuTeToM no ctaHaaptusaumm TK 30
«3neKkTpoMarHUTHasi COBMECTUMOCTb TEXHUYECKNX CPeaCTB»

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynuposaHuto n metponoruy (PocctaHaapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAAPTU3aLMUK, METPONOMMK U cepTudMKaLmMm (MPOToKoN
oT 18 okTs6ps1 2013 r. Ne 60-1)

KpaTKoe HanMeHoBaHUe CTpaHbl KO,E( CTpaHbI COKpaw,eHHoe HauMeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaUUOHAaNbLHOro OpraHa no craHaapTu3auun
ApmeHus AV Munuctepcteo akoHomuku Pecnybnuku Apmenns
Benapycb BY locctanpapt Pecnybnuikm benapych
Kupruswms KG Kbipreisctangapt
MonpoBa MD Mongosa-Ctangapt
Poccusna RU Poccrangapr
TagxukncTaH TJ TapxukctangapT
YabeknctaH Uz Y3ctangapt

4 Mpukasom PeaepanbHOro areHTCTBa Mo TEXHAYECKOMY PEryfnMpoBaHuio U MEeTPosorMmn ot 28 okTsabps
2013 1. Ne 1265-cT mexrocyaapcteeHHbIi ctaHaapT FTOCT CISPR 16-1-4—2013 BBeaeH B AeCTBUE B KAYecTBe
HauuoHansHoro ctaHgapta Poccuiickon ®egepaumm ¢ 1 aHBaps 2015

5 HacToswwmii ctaHgapT ngeHTUYeH MexxgyHapogHomy ctaHgapTy CISPR 16-1-4:2012 Specification for radio
disturbance and immunity measuring apparatus and methods — Part 1-4: Radio disturbance and immunity measuring
apparatus — Antennas and test sites for radiated disturbance measurements (TexHuuyeckue TpeGosaHWs k anna-
paType AnNs USMepeHUs paguornoMeXx U MOMEXOYCTOMUMBOCTU U MeToAdbl U3MepeHuid. YacTb 1-4. Annapatypa anst
U3MepeHUs pagnornomex U NOMEexXoyCTONUMBOCTA. AHTEHHbI U UCTILITATENbHbIE MIIoWaaK/ ANS U3MepPeHns U3ny-
yaeMbIX NoOMeX).

MexayHapogHbii ctaHgapT CISPR 16-1-4:2012 nogrotoeneH MexayHapoaHbIM ciieunanbHbIM KOMUTETOM
no paguonomexam (CISPR), Noakomutetom A «<M3amepeHust pagmonomMex U CTaTUCTUHECKUE MeTOAbI».

Hactosuwee nsganuve 3.1 ctangapta CISPR 16-1-4:2012 siBnsieTca cBOAHOW Bepcueit U BKnovaeT B cebs
TpeTbe u3gaHue, onybnukosaHHoe B 2010 r., ero nameHenve 1 (2012 r.) n ero nonpaeky ot gekabpsa 2010 .

HavmMeHoBaHWe HacTosiLLero ctaHgapTa UsMeHeHO OTHOCUTENBHO HAMMEHOBAHUS MEXAYHAPOAHOrO CTaH-
Aapta ana npuseaeHusa B cootsetcteum ¢ FOCT 1.5—2001 (noapasgen 3.6).

Mepegop c aHrNMitcKoro sA3bika (en).

CBefeHuns 0 COOTBETCTBMU MEXIOCYyAapCTBEHHbIX CTaHAAPTOB CChINIOYHBIM MeXAYHApPOAHBIM CTaHAapTaM
npuseaeHsbl B AOMONHUTENBHOM NpunoxxeHun JA.

CreneHb cooTBeTCTBUA — UAeHTUYHARA (IDT)
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6 BBE[JEH BNEPBLIE

WHchopmauusi 06 usmeHeHUsIX K HacmosaweMy cmandapmy ny6ruKyemcsi 8 exe200HOM UHhopMaUUOHHOM
yKkasamerie «HayuoHasneHble cmaHOapmbi», @ MeKcm UsaMeHeHUl U ronpasoK — 8 exXxeMecsIYHOM UHgopmatu-
OHHOM yKasamerne «HayuoHaneHble cmaHOapmel». B criydae nepecMompa (3aMeHsi) Ui OmmeHb! HacmosLuezo
cmaHOapma coomeemcmeyrolliee ysedomiieHue bydem onybriuKko8aHo 8 exeMecsHHOM UHGhopMaUUOHHOM yKa-
3amere «HauuoHaneHsle cmaHOapmel». Coomeemcemeyrowast UHGhopMmauusi, yeedoMiieHUe U mekcmal pa3me-
LWaromcest makxe 8 UHghopmMauyUoHHoU cucmeme obLyea0 roe308aHuUs — Ha othuyuanbHoM calime PedepalibHo-
20 azeHmMemea ro mexHU4ecKoMy peaynuposaHuio U Memporioauu e cemu iHmepHem

© CraHgapTuHdopm, 2015

B Poccuitckoin deepaumnm HacTOAWWIA CTaHAAPT HE MOXKET GbITb NOMHOCTHLIO UM YaCTUYHO BOCTIPOM3Be-
AeH, TUpaXXMPOoBaH U pacnpocTpaHeH B KadyecTse oduLmanbHoro nagaHns 6e3 paspelueHna degeparnbHOro areHT-
CTBa MO TEXHNYECKOMY PErynnMpoBaHnio N METPOSOrUN
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BBeaeHue

HacTosiliee n3gaHne BkovaeT criegytollee CyLLecTBEHHOe TeXHUYECKOEe U3MEHEHNE MO CPaBHEHUIO C
npegblayLwnM n3gaHneM: B Hero BKIOYEHbI NMOMOXEHUS, KacatoLMecs oLeHKN yCTaHOBOYHOro ctona B nonoce
yacTtoT Bbiwe 1 My,

B NameHeHun 1 (2012 r.) BBEAESH METO/, OMOPHON UcnbITaTenbHoM nnowagakn (RSM) n, kpome Toro, name-
HeHa CTpyKTypa pasgena 5.

WNanaHue nmeeT cTatyc ocHosononaratoLein nyénukauum no SMC B cootseTcTBUM ¢ Pykosodcteom IEC 107
«3neKTpoMarHuTHas CoBMeCTUMOCTb. PYKOBOZCTBO MO cOCTaBMNEHMIO MyBrMKaLmiA NO 3NeKTPOMarHUTHOM CoBMec-
TUMOCTUY».

vi
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M E XTOGC CVYOAPG CTUBEHHUBbB # C TAHDOAPT

CoBMecTUMOCTb TEXHUYECKUX cpeacTB ANeKTpoOMarHUTHas

TPEBOBAHUA K AMMAPATYPE AlnA USMEPEHUA MAPAMETPOB
UHOYCTPUATBHbLIX PAOUOMOMEX U MOMEXOYCTOMYUMBOCTU U METOObI UBMEPEHUIA
YacTtb 1-4
AMMAPATYPA oNA USMEPEHUA PAOVMOMNOMEX U MOMEXOYCTONYUBOCTM.
AHTEHHbI U UCMNbITATENbLHbIE MNOLWAOKU ANA U3MEPEHUA U3NTYYAEMbIX MOMEX

Electromagnetic compatibility of technical equipment.
Specification for radio disturbance and immunity measuring apparatus and methods.
Part 1-4. Radio disturbance and immunity measuring apparatus.
Antennas and test sites for radiated disturbance measurements

Dara BBegeHusi — 2015—01—01
1 O6nacTb NpuMeHeHun

HacTtoswwmii cTaHgapT ycTaHaBnMBaeT XapakTepUCTUKU U KaUecTBO (pyHKLUMOHUPOBAHWS YCTPOMCTB A1 13-
MepeHUa nanydaeMbix MHAycTpuanbHeiX paguonomex (UPIM) B nonoce vactot ot 9 kI go 18 I, a Takke TeXHU-
Yeckue TpeboBaHWS K aHTEHHaM U UCbITaTeNbHLIM NSIoLWAAKaM.

Mpumeyanune—B cooteercteum ¢ Pykosoacteom IEC 107 My6nukaums CISPR 16-4-1 siBnsieTcs ocHoBonona-
ralowmm cTaHgapToM Ans Ucnornb3oBaHna kommtetamm no npoaykumm IEC. Kak ykaszaHo B PykoBogcTtee 107, KOMUTETI
no NpoayKunyM OTBETCTBEHHBbI 3a onpeaeneHne NpUMEHUMocTn craHgapTta B obrnactm SMC. CISPR m ero nogkomuTeTbl
roToBbl K COTPYAHUYECTBY C TEXHUHECKUMW KOMUTETAMU U KOMUTETaMM NO NpoAaykuumM B o6nactu oLeHkn NPUMEeHNMOCTH
Takoro crtaHgapra Ans KOHKpPEeTHbIX usgenuu.

TpeboBaHus HacTosILLIEro cTaHAapTa A0MKHbI BLINOMHATLCA Ha BCEX HacToTax U AN BCeX YpoBHEN uanyda-
eMbIX paguoroMex B npegernax guanasoHos nameperur CISPR, yctaHOBNEHHbIX 47151 UBMEPUTESbHBIX YCTPOMCTB.

MeToabl UamMepeHuin npeacTasneHsl B cepumn nybnukaumii CISPR 16-2. JononHutensHasa nHdopmauus no
paguonomexam rnpveedeHa B CISPR 16-3. B CISPR 16-4 npeacrasneHa nHdopmauus, Kacatowancs Heonpeae-
TNEHHOCTM, CTAaTUCTUKU U MOAENMPOBAHNUSI HOPM.

2 HopmaTuBHbIe CCbINKKU

[nsa npyumeHeHWs HacTosiLero cTaHgapTa HeobxoayMbl CriegytoLLye CCbioYHble AOKYMEeHTbI. [ns gatupo-
BaHHbIX CCbINOK MPUMEHSIIOT TONbKO YKasaHHoe nagaHue. [ns HegaTpoBaHHBIX CCbIIOK MPUMEHSIHOT nocnegHee
“3gaHue ceblfIOYHOro AoKyMeHTa (BKITovast Ntobble N3MeHeHWs).

CISPR 16-1-1:2010, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring apparatus (TexH14eckue Tpebosa-
HUA K annapaType Ans U3MepeHns MoOMeX U MOMEXOYCTONYMBOCTY U METOABI U3MepeHus. YacTb 1-1. AnnapaTypa
ANsl 3MepeHusi pagronomMex 1 NoMexoycTonunocTu. MameputensHas annapatypa)

CISPR 16-1-5:2003, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 1-5: Radio disturbance and immunity measuring apparatus — Antenna calibration test sites for 30 to 1000 MHz
(TexHu4eckue TpeboBaHWA K annapaType A4/151 U3MEPEHUsI MOMEX U MOMEXOYCTONYNBOCTU U METOAbI U3MEPEHNUS.
YacTtb 1-5. Annapatypa 4ns nsmepeHunsi pagmonomMex 1 noMexoycTondmeocTu. cnbeitatensHble niowaaku ansi
KanubpoBKM aHTeHH B nonoce vYacToT oT 30 Ao 1000 MI'w)

CISPR 16-2-3:2010, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 2-3: Methods of measurement of disturbances and immunity — Radiated disturbance measurements (TexHu-
yeckue TpeboBaHUA k annapartype A U3BMEPEHWS MOMEX 1 MOMEXOYCTOWYMBOCTU M METOALI U3MepeHus. YacTs 2-3.
MeToabl U3MepeHUs TOMEX 1 MOMEXOYCTONUMBOCTH. NaMepeHue nanyvaemMblx noMex)

CISPR 16-3, Specification for radio disturbance and immunity measuring apparatus and methods — Part 3:
CISPR technical reports (TexHnyeckue TpeboBaHWA K annapaType AN M3MEPEHNs] OMEX Y MOMEXOYCTONYMBOCTY
1 MeTogapl M3MepeHmnst. YacTe 3. TexHnyeckme otyeTsbl CISPR)

U3paHne odpmumnanbHoe
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CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4-2: Uncertainties, statistics and limit modelling — Measure instrumentation uncertainty (TexHuueckne Tpe-
60BaHWNA kK annapatype 4515l UaMepeHUsi paguoromMex 1 NOMeXoyCTOWUMBOCTU U MeToapbl U3MepeHnii. HacTb 4-2.
HeonpegeneHHoCTH, cTaTUCTUKA U MOAENMPOBaHWe HOpM. UHCTpyMeHTanbHasa HeonpeaeneHHOCTL U3MepeHUiA)

IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility [MexayHapoaHbIi anekTpoTexHudeckuii criosapb (MOC). Mnaea 161. OnekTpomarHuTHasi CoBMecTu-
MOCTb)

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) — Part 4-20: Testing and measurement techniques —
Emission and immunity testing in transverse electromagnetic (TEM) waveguides (3nektpoMarHutTHast COBMecTu-
MocTb. HacTb 4-20. MeTtoabl UcnbITaHUii U UsMepeHuid. MicnbiTaHna Ha uany4yeHue U noMexoycToW4MBOCTDL B
TEM-BonHoBoAax)

3 TepMuHbI, onpeneneHns U COKpaLeHus

B HacTosLwem cTaHaapTe NpUMEHEHb!I TEPMUHBI C COOTBETCTBYIOLMMU OMpeaesieHUsIMU U COKpaLLieHUs],
npusepeHHble B CISPR 16-1-1, CISPR 16-1-5, IEC 60050-161, a Takke cnegytoLime:

3.1 TepMmuHBI U onpeaeneHUA

3.1.1 anTeHHa (antenna): YacTtb nepeaatoLLeit UM NPUEeMHO CUCTEMBI, KoTopasl paspaboTaHa anst uany-
YeHUst Ny NpuemMa 3NeKTPOMarHUTHLIX BOSTH onpeaeneHHbIM 06pasom

MpumeuaHusn

1 B koHTekcTe TpeGoBaHMi HACTOAWEro cTaHAapTa CUMMETPUPYIOWEe YCTPOWCTBO SIBMSIETCS YacTblO aHTEHHbI.

2 [laHHbBIN TEPMWH OTHOCUTCA K Pa3HbiM YCTPOMCTBAM, HanpuMep NPOBOMOYHOW aHTEHHE, Pe30HaHCHOMY AUMOro
B CBOOOOHOM MpOCTpaHcTBE, rMMOpUAHON aHTEHHE U PYNOPHON aHTEHHE.

3.1.2 cummeTpupytoulee yctponcteo (balun): MaccusHan anekTpuyeckasa cxema Ans nepexoaa ot CUM-
MEeTPUYHON NIMHWK Nepeaaydm (Un yCTponcTea) K HeCUMMETPUYHOW MM HAao6opoT

3.1.3 ucnbiTatenbHan nnowagka ana KanuGpoBKK aHTeHH (calibration test site; CALTS): OTkpbiTas
nenblTaTenbHas nnolaaxka ¢ MeTanIM4eckomn NacTUHON 3a3eMnNeHns U CTPOro onpeaerieHHOW XapakTepucTUKoN
3aTyxXaHus NnoLaaku Npu ropusoHTanbHol 1 BepTUKasibHOM Nonspu3aummn anekTpudeckoro nons E.

Mpumevyanue 1 — CALTS ucnonbayercs ans onpeaenenunst koaduumeHta kanubpoBkn aHTeHHb! B cBo60A-
HOM NPOCTPaHCTBE.

MpumeyaHune 2 — [INa OUEHKN XapakTEPUCTUKUN MINOLLAAKKN Ans UCTbITaHn 060pyaOBaHUA HA COOTBETCTBUE
HOpMam HeobX0oaMMO CPaBHWUTL pe3ynbTaThl U3MepeHuit 3atyxanusa nnowaakn CALTS ¢ cooTBeTCTBYIOWMMU pesyrbra-
TaMu U3MEepPEeHNI 3aTyxaHusi NNowaakn Ans UCnbliTaHuii 060pyaoBaHUsI HA COOTBETCTBUE HOPMaM.

3.1.4 nornowarLyee ycTpoctBo cuHdgasHoro pexuma; CMAD (common mode absorbing device): YcT-
POCTBO, KOTOPOE MOXHO NCMOMb30BaTL HAa KAabensx, NCXoOsLLMX U3 UcMbITaTeNbHOro obbema, Npu U3MepeHnsaxX
13nyyaembIx nomeXx, AN yMeHbLUEHUS HeonpeaeeHHOCTU OLEHKN COOTBETCTBUA

3.1.5 ucnbiTaTenbHasa nnowagka Ansa ucnbitaHuini TC Ha cooTtBetcTBUe Hopmam WUPM; COMTS
(compliance test site): UcnbiTaTensHas nnollagka, oTeevaroLLas ycroBusM, NpU KOTopbIx obecnevnsaioTcs npa-
BUITLHOCTE U MOBTOPSIEMOCTL PE3YNbLTATOBR M3MepeHuid HanpsbkeHHocTu nona UPT ot ucneityemoro TC ans cpae-
HEHWs1 UX C COOTBETCTBYOLLEN YCTaHOBNEHHON HOPMOW.

3.1.6 kpocc-nonsApu3aUnoHHas xapaKkrepucTuka (cross-polar response): Mepa nogaeneHus aHTEHHOW
Monsi ¢ nornepeyHol nonsipuaaumert npyu NoBOpoTe aHTEHHbI B IMHEAHO-MONAPU3OBAHHOM 3f1€KTPOMAarHUTHOM rore,
KOTOpoe oaHopPOoAHO No dhase M amnnuTyae B anepType UCMbITYeMOR aHTeHHbI.

3.1.7 nonHocTblo 6e3axoBan kamepa; FAR (fully anechoic room): SkpaHupoBaHHoe noMelleHue, BHyT-
pPeHHWe NOBEPXHOCTM KOTOPOTO MOSHOCTLIO NMOKPbIThI BbICOKOYACTOTHLIM MaTepuanom (BY-nornotutenem), normno-
LLaoLLIMM 3M1EKTPOMAarHUTHY0 aHepruto B paboyeli nonoce 4acroT.

3.1.8 pe3oHaHCcHbIA gunonb cBo6ogHoro npocrpaHcTBa (free-space resonant dipole): MNpoBonoyHas
aHTeHHa, cocToALas U3 ABYX NPSIMbIX COOCHbLIX MPOBOAHWKOB OAUHAKOBOW ASIMHbI, PACNONOXKEHHbIX KOHLaMK
ApYr K Apyry 1 pasgeneHHblx Hebonblinm 3azopom. Mpy 3ToM AnvHa KaxAoro NposogHUKa NpubnusutensHo
paBHa YeTBEPTU ASNIMHBI BOSHDI, TAK YTO HA 3TOW YAcTOTe BXOAHOE MOSHOE CONPOTUBNEHWE NPOBONOYHON aHTEHHBI,
nsMepeHHoe Ha 3a3ope, 6yaeT aKTUBHbLIM, YTO COOTBETCTBYET XapaKTepUCTUKaM AUNONS, PacronoXeHHOro B
cBOGOAHOM NPOCTpaHCTBE.

MpumevaHue 1 — B koHTekcTe TpebOBaHUIA HACTOSLLETO CTaHAAPTa AaHHAA NPOBONOYHANA aHTEHHA, NOACo-
eAVHEHHAs K CUMMETPUPYIOLWEMY YCTPOMCTBY, Taloke Ha3blBAeTCA WU3MepUTEeNbHOW aHTEeHHOW.

MpumevaHune 2 — [laHHasa NPOBOMNOYHAsH aHTEHHA TaloKe Ha3bIBAETCA HACTPOEHHbIM CUMMETPUYHBIM BUG-
paTopom.
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3.1.9 rubpugHasn aHTeHHa (hybrid antenna): CtaHgapTHas aHTEHHa B BUAE NIOronepuoanyeckoi peLleTkm
C NpoBoNoYHbIMU dnemeHTamu (LPDA) ¢ yanuHeHHOW HecyLLel KOHCTPYKLIME Ha pa3oOMKHYTOM KOHLLe AJ1s1 BKIo-
YeHWs1 04HOrO LUMPOKOMOMOCHOro AWMoNs (Hanpumep, BUKOHNYECKOro UM CUMMETPUYHOTO C TPEYrobHbIMU Nile-
Yamu), TaK YTO CUMMETpUpYLoLLee YCTPONCTBO (KOHCTPYKLMSA) LPDA cnyXXUT NUCTOYHUKOM HanpshKeHWs 45 LUMpo-
KOMOMOCHOro ANMONS.

OBbIYHO Ha 3TOM KOHLIE KOHCTPYKLIMW UCMOSNb3YIOT KaTyLLKYy CUH(DA3HOro pexumMa Ans MUHUMU3aLMK
napasvTHbIX (HeCaHKUMOHMPpoBaHHbIX) BY TokoB Ha BHeLLHeM NpoBOAHMKE KoaKkcuarbHOro kabens, nayLiero B
NpUEeMHHUK.

3.1.10 BHocumble noTepu (insertion loss): MoTepw, cBazaHHbIe ¢ BBegeHnem TC B NMHWIO Nepeaaqu,
Bblpa)kaeMble OTHOLLEHWEeM HanpshkeHust 4o U nocne BeedeHus TC, HenocpeACTBEHHO Nepes TOUKON YCTaHOBKM
ucneiTyemoro TC v nocne Hee. Vx 3HadyeHne obpaTHo S-napameTtpy nepeaauu [1/Sy4].

3.1.11 aHTeHHa ¢ Mmanou HeonpeaeneHHocTbIO (low uncertainty antenna): XXecTtkasa GukoHn4eckaa unu
LPDA aHTeHHa XopoLLero kayecTBa, BOCNPOM3BOAMMOCTb koaddbmumeHTa kannubpoBKu KoTopoli Beiwe + 0,5 ab,
ncnonb3yemMas ans nsmepeHus HanpskeHHOCTU Nons E B onpegeneHHon Touke NpocTpaHCTBa.

MpwuMedyaHue— OnucaHne aHTEHHbI NpuBeaeHo B A.2.3.

3.1.12 ucnbiTaTenbHasA nNnollaagka kBaaucsobogHoro npoctpaHcTea (quasi-free-space test site): MNno-
LaaKa Ans UsmepeHnin n3nyvaemblx nomex Unv ans kanubpoBKkv aHTeHH, o6ecnevrBatoLas ycnosus ceoboaHo-
ro npocTpaHcTBa. [ina obecneyeHunsi KpUTEPUS MPUEMKW NIoLWAAKN, KOTOPLIN NPUMEHUM K paccMaTpyBaeMon
npoueaype UsmepeHus nanydyaemMbix NomMmex unm npoueaype kanubpoBkn aHTEHH, HeXenaTenbHbIe OTPaKeHUs OT
OKPYXaloLLMX 06BEKTOB AOMKHbI BbITh CBeAEHbI K MUHUMYMY.

3.1.13 koadppuumeHT oTpaxkeHus (reflection coefficient): OTHoLeHWe NapaMeTPOB OTPAXKEHHOW BOMHBI U
napatoLLen 6erye BonHel. CregosaTtensHo, koadULMEHT OTPaXEHUs NO HaNpshKeHUo ONpeaensitoT kKak OTHO-
LUEHUE KOMMNEKCHOro HaNpshKeHUsi OTPaXKeHHON BOMHbI K KOMMNEKCHOMY HanpshkeHUIo nagatoLler BonHbl. Koad-
pULIMEHT OTpakeHUs MO HaMPSXKEHWIO paBeH NapameTpy paccesHus Syy.

3.1.14 napameTpbl paccesHuA (S-napameTpbl) [scattering parameters (S-parameters)]: Habop 13 veTbl-
pex napameTpoBs, UCNONb3yeMblii A5 ONMCaHWSA CBOWCTB ABYXMOPTOBOIN CXEMbI, BHECEHHOW B IMHUIO NepeaaYn.

3.1.15 nony6e3axoBas kaMepa; SAC (semi-anechoic chamber): SkpaHuposaHHoe NoMeLLeHue, B KOTO-
POM BCe NOBEPXHOCTH, 3a UCKIIOUEHUEM Mofa MOKPbITLI MaTepuanom, nornowatoum BY-aHepruto (BY-nornotu-
Tenem), KOTopbIA NOroLWaeT 3Ty SHepruio B paccMaTpyBaeMoN Nosnoce 4acToT.

3.1.16 meToa kanu6poBku «K3-XX-Harpy3ka-HackBo3b» Unu «HackBo3b XX-K3-cornacoBaHue» [short-
open-load-through (SOLT) or through-open-short-match (TOSM) calibration method]: MeTtoa kanmbposku BexTop-
HOro CXeMHOro aHanMsaTopa ¢ UCMoNb30BaHWEM TpeX CTaHAapPTOB NOMTHOTO COMPOTUBIIEHUS: KOPOTKOE 3aMblKa-
HWe, XONOCTOMN X0/ U CorfnacoBaHHbIV PEXMM U 04HOro cTaHAapTa nepegaym — HackBO3b.

Mockonbky MeToa SOLT wmpoko ncnomnb3ayertcst, 06bIMHO UMeeTcst HeoBXoAUMBIN st KANMBPOBKU KOMIT-
TNeKT 3MTeMEHTOB € XapakTepucTUIeCcKUM NosHbIM conpoTtueneHvem 50 Om. MonHas asyxnopToBas Moaesb Mno-
rpeLLHocTel BKNtoYaeT B cebsl LueCTb 31eMEeHTOB NOrpeLLHOCTU ANIS KaXA0ro U3 NPsiMbIX M 06paTHLIX Hanpase-
HUIA (MpY ABeHaaLaTV OTAeNbHbIX ANeMeHTax norpeLlHocTy), uto TpebyeT aAns nposeaeHWs kanMbpoBku ABeHaA-
LiaTb 3TanOHHbIX N3MepPeHuii.

3.1.17 aaTyxaHue nnowaaku (site attenuation): 3atyxaHue mexay AByMA onpeAeneHHbIMA TOYKaMU Ha
ncnblTaTenbHOW Mnolwaake, onpeaensieMoe B pesynbrare ABYX U3MEpPeHU Kak 3Ha4YeHWe BHOCUMBIX NoTepb,
Koraa HernocpeAcTBEHHOEe anekTpUYeckoe coeaMHeHne Mexay BbIXOAOM reHepaTopa 1 Bxogom usmeputensi PT1
3aMeHsieTCs NoAKIoYeHMeM nepeaaroLleil aHTeHHbI K BbIXOAY reHepaTtopa v NPUEMHOW aHTEeHHbI — KO BXOAY
nameputens UPI.

3.1.18 BHOCUMBIe NoTepu Nnowagkum (site insertion loss): MoTepu Mexay Napol aHTEHH, HaXoAALMXCS B
onpeaeneHHbIX No3NLMAX Ha NCTbITaTeNbHOW NioLlaake, koraa HenocpeacTBEHHOE arekTpuyeckoe coeguHeHne
MEXAY BbIXOAOM reHepaTopa 1 BXoA0M NPpUeMHUKa 3aMeHsoT nepeaatoLLein U NpueMHon aHTeHHaMW, yCTaHOB-
NeHHbIMY B ornpefesieHHbIX ToYKax.

3.1.19 pa6ouuin o6bem (test volume): O6beM B NOSTHOCTLIO 6e33X0BOI KaMepe, B KOTOPOM pasMeLLaeTcsl
nenbityemoe TC.

MpumeyaHue— B gaHHOM 06beme BbINOMNHAOTCA TPeGOBaHWUA K MCNbITaTENbHOW Nnolaake KBasuceoboa-
HOro NpocTpaHcTBa. [MoBeEpXHOCTU, OrpaHNYMBalOWME AdaHHbI 06bem, 0BbIMHO HaxoaaTca Ha paccTosHum 0,5 M unm
Gornee OT MOMMOWAKLLErO MaTepuana nosiHOCTbI0 6e33X0BOV kaMepsl.

3.1.20 kanubpoBKka «HackBO3b-oTpaxeHue-NnMHUA» [through-reflect-line (TRL) calibration]: MeToa ka-
NUBPOBKUN BEKTOPHOrO CXEMHOTO aHanmsartopa ¢ UCroNbL30BaHNEM TPEX CTaHAAPTOB MOSIHOTO CONPOTUBEHUS:
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«HACKBO3b», «OTPAXKEHUE» U «ITUHUSI» ANsl BHYTPEHHEN U BHELWHEN kannbpoBKY Takoro aHanusatopa. [ns Takoin
Kanubposkn TpebyeTcA YeTbipe ONOPHLIX U3MEPEHUS.

3.1.21 BeKTOpHbIN cxeMHbIA aHanu3aTop VNA (vector network analyzer): CxeMHbI aHanu3aTtop, KOTo-
PbIf MOXET U3MEPSATb KOMIIEKCHbIE 3HAaYeHUS YeTblpeX S-napameTpoB: Siq, S12, Saq, Soo.

3.1.22 koaddouumeHT KanMBpoOBKK aHTeHHBI (antenna factor; AF; F,): OTHoLeHWe HanpshKEHHOCTM 3MekK-
TPUYECKOro NoMs MIoCKON BOMHbLI, BO3ASNCTBYIOLLEI Ha aHTEHHY, K HAanpsbKeHWo, HAaBOAUMOMY B ONpeaeneHHo
Harpyske (06biMHO S0 OM), NOAKIIOYEHHON K aHTeHHe.

MpumedvaHue 1 — HaF, BnusieT NonHoe CONPOTUBNEHNE HArPy3ku1, MNOAKNIOHEHHOW K U3My4aloWwmM 3nemMeH-
Tam aHTeHHbl M F, 3aBucuT OT YacToThl. [Ana GUKOHWYECKONW aHTEHHbI NONMHOe cConpPoTUBNEHNE MOXET ObiTb ao 200 Om.
Onsa aHTeHH 6e3 CYMMEeTPUPYIOWEro YCTPOWCTBA NONHOE CONPOTUBNEHUE PABHO MONHOMY CONPOTUBNEHWUIO HArPy3Ku,
06b14HO 50 Om.

MpumevaHune 2 — O6bIYHO KO3(HPUUNEHT KanMGPOBKN aHTEHHbI ONPEAEnsaT Ans Nagawwen Nnockon
BOMHbI B HanpaeneHuy, COOTBETCTBYIOWEM MAKCUMaNbHOMY KO3MDUUMEHTY YCUNEHUS aHTEHHb!I U B 334aHHOW TOYKe
aHTeHHbI.

MpumevaHnune 3 — KoadhpuumeHT KanbBPOBKM aHTEHHBI MMEET (HU3NUECKYIO PA3MEPHOCTL, BbIPAXKEHHYIO B
ob6paTHbix MeTpax (M), a namepenHble AaHHble 06bIMHO BoipaxaioT B AB (M~1). Mpy n3Mepernax nany4aembix nomex
npy U3BECTHOM Fj,, HAMPSXKEHHOCTb Magawwero nona E moxer onpeaensTbcs U3 NokasaHui V. namepuTenbHOro
NpUeMHVKa, NOAKIMIOHYEHHOro K aHTeHHe, no dopmyne

E=V+F,
rae E BeipaxeHo B ab (MkB/m); V — B ab (MkB); F; — B AB (M)

3.1.23 koadpchbnLMeHT aHTeHHbI cBoGoagHOro npocTpaHcTea (antenna factor, free space; F, .): koac-
bULIMEHT aHTEHHbI, pacrnonoXeHHOW B cBOBOAHOM NPOCTPAHCTBE.

MprvumMmeyaHwune— F — U3MEPAEMOE 3HAYEHNE AN BbIYUCMEHUSI HEONPeAENEeHHOCTU Npu Kannbpoeke
aHTeHHbl. [Ina namepeHuii HOPpManM3oBaHHOIO 3aTyxaHusa ucneitatenbHon nnowagku (NSA) F, s ABNSETCA BXOAHBIM
3HavYeHneM Ansa BblMUCNEHUA HeonpeaeneHHOCTU.

3.1.24 pesynbraThbl U3MEPEHUA 3aTyXaHUA ONOPHOM UCNBLITaTeNbHOW NNOWAaAKU ANA Napbl aH-
TeHH (antenna pair reference site attenuation Appr): PsiA pesynsTaTtoB UsSMepeHuid 3aTyxaHust UcnbiTatesnlbHON
NAoLLAaAKK NpY BEPTUKAITbHOW U FOPU3OHTANbHOM NONsSIpU3aLmMmn Napbl aHTEHH, pazaeneHHbIX onpeaeneHHbIM pac-
CTOSIHUEM Ha naeanbHOW OTKPLITOM UCMbITATENbHOW NoLwaake, NpyM 3ToM oaHa aHTeHHa HaxoauTest Ha huUKeupo-
BaHHOW BbICOTE HAaZl MNTacTUHON 3a3eMINeHNs1, CKaHUPYeTCs1 3aflaHHbIN Auana3oH BbICOT APYro aHTEHHbI, Ha KOTO-
poi OTMeYaloT MUHUMAITbHBLIE BHOCUMbIE MOTEPMU.

Mpumevanune 1 — Appr U3MEPSIOT AN BbIYMCIIEHUS] HEOMPEAENEHHOCTH.

Mpumevanune 2 — UNamepenns Appg MCNIONB3YIOT ANS CPABHEHNS COOTBETCTBYIOLMX U3MEPEHUI 3aTyXaHusl
ucnbiTatensHon nnowaakm COMTS ans oueHkn dyHkumoHupoBaHuss COMTS.

3.1.25 onopHas Touyka aHTeHHbI (antenna reference point): CepeaguHa aHTeHHbI, OT KOTOPO U3MepsieTcst
paccroaHue ao UTC unu BTopor aHTEHHBI.

n puMedyaHne — OI'IOpHaFI TOYKa aHTEHHbl onpeenseTcs U3rotoputTenem, UCnosnb3ywmnm Mapkep Ha
AHTEeHHON peLleTKe Ha MoronepuoanHecKkMX OUMONSX, UK KanmbpoBo4Hol nabopaTopuen.

3.1.26 uaeanbHasn oTKpbITasa UCTbITaTenbHas nnowaaka (ideal open-area test site): OTkpbITag ucnoiTa-
TenbHasa nolagka uMetoLasl ngeanbHO MIOCKYH0 NNacTUHY 3a3eMITeHNUs ¢ uaeanbHON NpoBoaMMOCTLIo 6e3
oTpaxatLwmx 06 LEKTOB, 3a UCKITIOYEHWEM MITACTUHbI 3a3eMITEHMSI.

MpumedaHwue — VgeanbHast OTKpbITass UCMbITATENbHAS MNOWAAKA — 3TO TEOpeTUYecKasi KOHCTPYKUKS,
ncnonb3yruwasaca ana onpegeneHnsa n3MepeHHoro AAPRv a TaKKe Mnpun BblYMUCNEHUSIX TEOPETUYECKOIO0 HOpManu3oBaH-
HOro 3aTtyxaHwvs ucnbiTaTensHOn nnowanku AN Aansa nnowaakn ¢ NNacTUHOW 3a3eMIieHus.

3.1.27 onopHas ucnbiTaTenbHas nnowaaka (reference test site): OTkpbiTast UcnbiTaTensHas niowaaka
€ MeTannM4eckon MNacTUHOW 3a3eMITEHUsI C YETKO YCTAHOBMEHHbLIMWU XapaKTepUCTUKaMK MPU FrOPU3oHTaNbHON U
BepTUKANbHOW NoNsApUsaLmun aneKTpU4ecKoro nonsl.

3.2 CokpalueHus

EUT — ucnbITyeMoe TexHudeckoe cpeacteo (UTC);
FSOATS — OATS co cBobogHbIM MPOCTPaHCTBOM;

LAS — cuUcTema pamMoUHbIX aHTEHH;

LLA — bonbluas paMovHas aHTeHHa;
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LPDA  — aHTeHHas pelleTka Ha J1oronepuoamyecknx Qunonsx;

NSA — HOopMarnu3oBaHHoe 3aTyxaHue NyoLwaaKku;

OATS  — oTKpbITasi UCMbITaTENIbHANA NIoLLaaKa;

RSM — MeTOoA ONOPHOM M3MepPUTENbHOW NoLWaaKL;

SA — 3aTyxaHue nnoLwaaku;

Syswr  — KoadhdDULIMEHT CTOSIHEN BOMHbI NIOLLAAKM MO HAMPSIXKEHWHO;
VSWR — koadhdpmuneHT cTosivert BonHbI Mo HanpsbkeHuio (KCBy).

4 AHTEeHHbI ANA U3MepPeHUsa M3nyvyaeMbiX noMex

4.1 O6wme nonoxeHus

ns namepeHus HanpsbkeHHOCTU NOMs cneayeT UCMonb30BaTh aHTEHHbI TEX XKe TUMOB, KOTOPbIE UCMONbaYIOT
ANsi U3MepeHus n3nyyaembix NoMex, npolleglume kanmbposky. MNpu 3ToM He0BX0AUMO YYMTbIBATL UX guarpam-
Mbl HarnpaBfEHHOCTU U BIMSIHUE OKpYXKatoLLe# cpeabl.

AHTeHHa 1 cxema ee NoAkYeHus K nameputento VIPT He 4omKHbI cyLLecTBEeHHbIM 06pasom BvsTh Ha
obLume xapakTepuctuku nsmeputens MPIM. Ecnv aHTeHHa noacoeanHsieTes k usmeputento UPT, nameputensHas
cucTema JormkHa COOTBETCTBOBATL TPeBGOoBaHUAM MO LMPUHE norockl, ycTaHoBneHHbIM B CISPR 16-1-1 a4nst koH-
KpeTHo 0bnacTi 4acToT.

AHTEHHa AoMmKHa UMeTb NMHERHYo nonspusaumto. OHa aomkHa BbITb OPUEHTUPOBAHA Tak, YTOOLI MOXHO
6bI10 N3MepUTb COOTBETCTBYHOLLYO Nonsipusauumto nonsa UPM. MoxeT noTpebosaTbes perynnpoBKka BeICOThI LLEHT-
pa aHTeHHbl Haa 3emnel Unm oTHocuTensHO BY nornollatoLLiero MaTepuana B nofHOCTI0 6e33X0Bo Kamepe B
COOTBETCTBMU C MPUMEHSIEMBIM METOAOM UCTMLITAHUIA.

MpumedaHune— [JononHuTenbHyo MHOOPMALMIO O MapamMeTpax LWMPOKOMNOSIOCHbIX aHTEHH CM. B MPUIIOXeHnn A.
4.2 ®usnyeckuin napameTp NpyU U3IMepeHUAX U3NyyaeMbiXx NoMex

dusnyeckrM NapameTpom Npu namepeHun nanydaemolix P Ha cooTBeTCTBUE HOpMaM SIBNsieTCs Hanpsi-
XXeHHOCTb nonst E, B/M, namepeHHas B 3agaHHOIN ToUKe NPOoCcTpaHCTBa OTHOCUTENbHO noavuun TC. To ecTb Npu
nsmepeHusix B nornoce Yactot ot 30 go 1000 MI'L, Ha OTKPLITOW UCNbITATENbHOW NIToLWaaKe Unv B noslybesaxoBoi
Kamepe usMepsieMblM 3Ha4YeHVeM 6yaeT MakcMansHoe 3Ha4YeHWe HanNpPsPKEHHOCTU MO KaK NPU rOPU3oHTasb-
HOM, TaK 1 NpW BepTUKabHo nonspusauun. Mpu 3ToM BbICOTY YCTaHOBKU aHTEHHBI U3MEHSIOT B Npegenax ot 1 Ao
4 m, npu pacctosiHum 10 M no ropusoHTanu oT TC, a TC BpalLatoT Nog BCeMu yriiamy B a3uMyTanbHOWN MOCKOCTU.

4.3 MNonoca 4yacToT oT 9 Ao 150 klMy
4.3.1 O6wme NnonoxeHus

OnbIT Nokasan, uTo B 4aHHOW Nonoce YacToT UMeHHO MarHUTHasA CoCTaBNALLAsA Nons ABNAETCA OCHOBHOM
npu4MHON Habnogaemblix acbdpekToB BozaencTaus NPT,

4.3.2 MarHuTHasA aHTeHHa

[ns namMepeHunii MarHUTHOW COCTaBNAOLLEHR N3NYy4eHNss MOXET ObITb UCMONb30BaHAa SNEKTPUYECKUN SKpaHU-
poBaHHas paMoYHas aHTeHHa B BUAE KBagpaTta co CTOpoHaMu, paBHbIMU 60 cm, Nnbo cooTeeTCTBYIOLWan cheppu-
TOBas aHTEHHa.

EanHMUei namepeHust HanpsikeHHOCTU MarHUTHOrO rnons siensieTea MKA/M. B norapudmmueckux eamHuuax H
nsmepsietcs B Ab (MKA/M) nnu B 20 Ig n3MepeHHOro YPoBHSA HanpshkeHHOCTY nonsi. CooTBeTCTRYoLLAst HOpMa Ha
U3nyYeHue AoMKHA BblpaxaTbCsl B TEX XKe eauHMLax.

MpunmedyaHune— BoamoxHo NpoBedeHVE NPSIMbIX U3MEPEHUI MarHUTHOW COCTABINSIIOWEN HANPSKEHHOCTH
nanydaemoro nonsi B A6 (MkA/M) nnu mkA/m B BGrnivkHeln 1 ganbHeit 3oHax. OgHako MHOTME U3MEPUTENUN HAMPSKEHHOCTK
nons rpagyvpoBaHbl B eAVHNLAX 9KBUBANEHTHON HAaMPsXXEHHOCTW 3reKTPUYecKoro norsi nrockow BonHbl Ab (MkB/wm),
T. €. P AONYLLEHUW, YTO COOTHOLWEHNe cocTasnsawwmx Eun H pasHo 1207 nnm 377 Om.

3HaveHue H BblHucnstoT no chopmynam

H = E/377, (1)

rae H 06bl4HO BblpaxeHa B MKA/M U E B MKB/M;
npv namepeHusix B b aHaveHne H=E-51,5, (2)

rae H obbi4Ho BhipaxkeHa B AB (1mMkA/M) n E — B ab (1MKB/m).



roct CISPR16-1-4—2013

MonHoe conpoTuBneHne Z= 377 Om [unn 20 1g Z= 51,5 gb (Om)], ucnonbayemoe B NpuBeaeHHbIX BbiLLe
npeobpasoBaHusIX, TpeacTaBnsieT coboi MOCTOAHHYIO BEMMYMHY, MOMyYatoLLYOCs U3 KanGpoBKW YCTaHOBKMW OIS
M3MepEeHUs HanpPsXKEHHOCTU MONS, PerncTpupytoLLet MarHuTHoe none B MKB/M [unw gb (MkB/m)].

4.3.3 3KkpaHMpoBaHUe paMOYHOW aHTEHHbI

Mpw HegocTaTOMHOM 3KPaHWPOBaHUM paMOYHas aHTEHHA MOXKET AaBaTb OTKINK Ha SMEKTPUYECKYHO COCTaB-
nsaroyto nons E. Hanuuve Takoro oTKIMKa onpeaensitoT, Bpalliasi aHTeHHyY B 0AHOPOAHOM Mone Tak, Y4Tobbl nioc-
KOCTb paMK/ ocTaBanach naparnnefibHol BeKTopy nons E.

3HaueHVe HanpsKeHs Ha BbIXoAe aHTeHHbI B Cryyae, Koraa niockoCTb paMKu napasnsiensHa BeKTopy Mar-
HWTHOrO Monsl, 4OMKHO BbITE No kparHel Mepe Ha 20 AB HWke 3Ha4YeHWs HaMpsHKeHWs Ha BbIXO4E aHTeHHbI B
cnyyae, Korga nriockoCTb paMKU NepreHanKysipHa BEKTOPY MarHWTHOro Nons.

4.4 NMonoca vactoT oT 150 kI'y, Ao 30 My,
4.4.1 dneKTpnyeckas aHTeHHa

Onsi usMepeHns anekTpu4eckon cocTasnsoLLeit HanpshkeHHoCTU nona UPIM gonyckaeTcs ucnons3osaHue
Kak CUMMETPUYHBIX, Tak U HECUMMETPUYHBIX aHTEeHH. Ecnn ncnonbayeTtca HecMMMeTpuUiHas (LTbIpeBas) aHTeHHa,
To ByaeT N3MepsiTbCS TONBbKO 3HaYeHWe NPy BepTUKanNbHOM NONApU3aLnmn anekTpuieckoro nons. B npotokone
UCMbITaHUA BMECTE € pesysisTaTamy n3MepeHuin 4oskeH BbITb ykazaH TN UCNOSb3YEeMON aHTEHHbI.

MHbopmMaLmio, OTHOCALLYIOCA K pacqeTy XapaKTepucTuk PyHKLUOHUPOBaHUA OAHOMONOCHON (LUTLIPEBOWA)
aHTEHHbI M NapaMeTpam CXeMbI COrflacoBaHUs, CM. B NPUoxeHnn B.

B npunoxeHun B ykasaHo, 4To rpagynpoBoYHble koahdULUMEHTbI aHTEHH, NONyYeHHbIe MeTOAOM 3ameLLie-
HWS1 aHTEHHbI 9KBUBaNeHTHON eMmkocTbio (ECSM), metoT 66nbLUne HeonpeAeNneHHOCTN, Koraa 3Ha4YeHUSA AUHbI
HecMMMeTpU4Horo BubpaTtopa 6onee 1/8 A4NUHbLI BOMHbI.

EavHyLe namepeHns HanpsyKeHHOCTU af1eKTpuYeckoro nona asnaeTcs MkB/m nnu, B norapudpmmyeckmx
eavHuuax, — ab (1 mkB/m).

Hopmbl nanyvaembix VIPTT 4o/KHbI B6bITh BbipaXeHbl B 3TUX eauHALLAX.

4.4.2 MarHuTHaA aHTeHHa

Onsi usmepeHnia MarHWTHOM COCTaBNAOLLEN U3NYYEeHUS A0MHKHA UCNONB30BATLCA ANEKTPUHECKU IKPAHUPO-
BaHHasi paMOYHas aHTeHHa B coOOoTBeTCTBUU ¢ 4.3.2.

MpunmeyaHwue— HacTpoeHHble aNEKTPUYECKM CUMMETPUYHbIE PAMOYHBLIE AHTEHHbI MOXHO MCMONb30BaTh
ONsl NPOBeAEHUs U3MEPEHUI 3HAYEHUI HaNPSHKEHHOCTM MarHMTHOIO Mons BnnoTb Ao MuHyc 51,5 ab (1 MkA/M) ¢ uc-
Monb30BaHUEM KBa3UMNWKOBOIO AETEKTMPOBaHUs1 B nonoce vactot ot 1,6 go 30 Mly, T. e. HWXe Yem Npu UCNoNbL30BaHUN
HEHACTPOEHHbIX 3NEKTPUYECKN 3SKPAHNPOBAHHbLIX PaMO4YHbIX aHTEeHH, Korga ypoBE€Hb wyma I'IpVI6ﬂM3VITeJ'IbH0 Ha 25 ,qB
BblLlle.

4.4.3 XapakTepucTMka CUMMeTPUYHOCTU/KpOCC-NONApPU3aLMOHHasi XapakTepucTUKa aHTeHH

Ecnun ncnonbayoT CUMMETPUYHYHO aHTEHHY 3/1eKTpUYeCcKoro nons E, oHa AomkHa cooTBETCTBOBATL Tpebo-
BaHWo, NpuBeaeHHoMy B 4.5.4. Ecnu ncrnonb3yoT CMMMETPUYHYI0 aHTEeHHY MarHuTHoro nonst H, oHa gomkHa
cooTBeTCcTBOBaTL TPebOBaHM0, NpuBedeHHOMY B 4.3.3.

4.5 MNonoca yactoTt ot 30 go 1000 MI'y,

4.5.1 O6Wwme NonNoXeHUs

B AaHHO nonoce 4acToT M3MepSIHoT HaNPSPKEHHOCTb 3NEKTPUYECKOro Mons, (aHTEHHbI MarHUTHOrO NONSA He
ucnonb3ytoT). AHTeHHa, NpegHasHavYeHHas Ansl USMepeHWs MEKTPUYECKOTO Nosst, A0KHa BbITb aHanorom Aunonsi.

B aTy kaTeroputo BXogsT:

a) HacTpavBaeMble ANNONbHbIE aHTEHHbI, Napbl 3N1IEMEHTOB KOTOPbLIX SIBMsIOTCS No hopme Nbo NpAMbIMA
LUTBIPSMU, MO0 KOHUYECKAMU S/IEMEHTaMU;

b) aMnonkbHble pelleTkn, HanpUMep OronepnoanyecKkne aHTeHHbl B Buae aunonbHbiX pewweTok (LPDA),
COCTOSILLME N3 HECKOTBKMX KOMMMEKTOB (CABUHYTbIX OTHOCUTENbLHO APYT ApYra B LUaXMaTHOM nopsiake) NpsiMbIX
LITbIPEBbLIX 3/IEMEHTOB;

) ’MBpuaHbIe aHTEHHBI.

4.5.2 AHTeHHa ¢ Manoi HeonpeAeneHHOCTbLIO ANA UCNONbL30BaHUA NpU o6Hapy)xeHUN HecooTBeT-
CTBUA HOpMe Aanda nonA E

YUTo6bl IMeTb Manyto HeornpeaeneHHOCTb U3MEPEHNS!, peKoMeHZYETCH U3MEPSTL 3HAYEHWe HaMPsKEHHOCTU
nona E TMnoeoit GUKoHUYECKo aHTeHHOW Un aHTeHHo LPDA, a He rubpuaHeIMy aHTeHHamMK. Tunoskle BUKOHK-
Yeckne aHTeHHbl M aHTeHHbl LPDA ykazaHbl B NpunoXxeHun A; Ucrnonb3yeMble aHTeHHbI A0MKHLI NPORTY npoLueay-

Py rpagyvpoBKu,
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MpumeyaHunsa

1 MOXHO yMeHbLINTb 3HaYeHWe HeornpefesieHHOCTU, ecan B nosoce vactoT oT 30 go 250 Ml wucnonb3oBatb
OVMKOHMYECKME aHTEeHHbl, a B nosoce YactoT OT 250 MIy go 1 Iy — aHTeHHbl LPDA. B kayecTBe asibTepHaTuUBbI
MOXHO BblOpaTb rpaHn4yHyt0 yactoty 200 MIU, HO B 3TOM ciyvyae M3-3a M3MEHEHMI (ha30BOro LEeHTpa aHTeHHbl LPDA
HeonpegeneHHocTn 6yayT 6osblue, U WX HaAo BKAOYATb B 3asBASEMbI GIOMKET HeonpeAesieHHOCTU Mpu U3MepPeHuu
nsnydaemoix WPTI.

2 HeonpepgeneHHocTb n3mepeHuss nsnydyaembix VPI 3aBUCUT OT MHOMMX BO3AEeACTBYOLUX (HaKTOPOB, Hanpumep
OT KayecTBa MN/OLWAAKM, HeonpeaeeHHOCTU rpafynpoBOYHOTO KOI(PMULIMEHTA aHTEHHbI, TUMa aHTeHHbl U MOrpeLlHOCTH
n3MepeHuss npuemMHuka. CMbIC/ BbleNleHUss aHTeHH C Masioii HeonpeAeNIeHHOCTbI0 COCTOUT B TOM, YTOObI OrpaHu4nTb
Apyrue BO3[eNCTBUS @aHTEHHbl Ha HeonpeAeneHHOCTb U3MepeHus, Hanpumep BMAHWE B3aMMOCBSA3W C NIACTUHOMN
3a3eM/IeHUsl, U3MEHeHWe Auarpammbl Harnpas/ieHHOCTU NPU CKaHWPOBAHWW BbICOTbI Y U3MEHEHMM NOo3nLUM (Ha30BOro
ueHTpa. MpoBepka B/MSHNA 3TUX (PAKTOPOB 3akK/N0YaeTCs B CPaBHEHUM MOKa3aHWUi [BYX aHTEHH Ha BblGpPaHHON rpaHny-
HOW yacToTe; aHTeHHbl [0/DKHbI MoKas3blBaTb OfHY U Ty Xe HanpsXeHHOCTb Nnofs £ ¢ TOYHOCTbIO + 1 ab.

4.5.3 XapaKTepucTUKN aHTEHH

Tak kak B nosioce yactoT ot 300 go 1000 MI'y npocTasa AMNosbHasA aHTEHHA MMeEEeT HU3KYI0 YYBCTBUTE/Ib-
HOCTb, LenecoobpasHo UCNob30BaTb 60/IEe C/I0XKHbIE TUMbI aHTEHH. Takue aHTeHHbl LO/DKHbI YA0BNEeTBOPATL
cnefyrowmm TpeboBaHNAM.

a) AHTEHHa J0/XKHa UMETb NIMHENHY0 NONApPU3aLnio; OLEHKY NIMHEHOW nonsapusauun npoBOAAT MO NpPo-
uefype ucnblTaHUa Ha Kpocc-nonsapusayuio (cm. 4.5.5).

b) CuMMeTpupyloLL e yCTPoONCTBa CUMMETPUYHbIX @HTEHH (HacTpanBaemble AUNOAuN N BUKOHUYECKNEe aHTeH-
Hbl) AO/DKHBI MPOXOAUTL Banupauunio, UCMob3ya NPoueaypy UCMNbITAHNA Ha CUMMETPUYHOCTL (cMm. 4.5.4). OTa
npoueaypa npuMeHuUMa Takke K ruopmaHbIM aHTEHHaM Ha YyacToTax Hke 200 MIy.

c) Mpepnonaraetcs NCNoNb30BaHWe UCMbITATE/IbHON NIOWAAKN C MeTa/IMYeCcKon NIacTUHON 3a3eM/eHus.
YpoBeHb cUrHana Ha BbIXofe aHTeHHbl 6yAeT YMeHbLAaTbCs, eC/IM NMPAMOI M OTPaXKeHHbIW /y4n (MW O4WH U3 HUX)
OoT ucTouyHuka VPl K aHTeHHe He nonajalT Ha MakCMMyM [/1aBHOro fienecTka gunarpaMmMbl HanpaB/IeHHOCTU aH-
TEHHbI. NMKOBLIYHO HAXOAUTCA B HANpPaB/ieHUW neneHra (BU3NPoBaHUA aHTEHHbI)

YKa3zaHHOe yMeHblUeHNe curHana Ha BbIXofe aHTeHHbl paccMaTpuBaeTcsa Kak ogHa U3 cocTaBALWmnX no-
rpewHoCcTN n3mepeHns nsnydyaemoix NPM. PacyeT gonycka Ha HeonpeesieHHOCTb 6a3npyeTca Ha WupuHe guar-
pamMmMbl HanpaBAeHHOCTU 240 (CM. pUCYHOK 1).

MpumeyaHune — 3Ha4YeHUs CUMBOJIOB ONpefesieHbl B ypaBHeHun (4).
PucyHok 1 — Cxema m3nyyeHus ot TC, nonagawuiero Ha aHTeHHy LPDA HanpsimMylo U 3a c4YeT OTpaXeHus OT 3eMu,

Ha nnolaske ¢ paccTosiHeM 3 M, AEMOHCTPUPYHoLLas MOMOBUHY LWIMPUHLI AMarpaMmbl Hanpae/ieHHOCTU @
npu OTPaXEHHOM Jlyue.

Ycnosus, o6ecneunBarlye 3HaYeHUe 370l cocTaBnsioLLell HeonpeeneHHoOCT He 6onee +1 ab, npuBe-

[leHbl:

- ANS N0WaAKM ¢ U3MepuTesbHbIM paccTosHueM OM — B nepeunciieHunn 1);

- ANS NoOWaAKM C U3MepUTe/bHbIM PacCTostHUEM 3 M — B nepedynciienmu 2);

- a/lbTEPHATMBHbI BapyaHT (OCHOBAHHbIA Ha KO3 PULNEHTE YCUTEHUS aHTEHHBI, 47151 TOTO YTOObI «0GONTU»
TpyAHbIE YCNOBUS, Kacawlmecs gnarpamMmbl HaNnpaBleHHOCTU), — B nepeyvucrieHun 3).
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NamepeHus nanyyaembix NPT, kak npaBuno, NpoBoAST Kak NPy rOpU3oHTaNbHOW, Tak U NMpy BepTUKarbHOW
nonsipusauun. Ecnvn nsmeperns npoBoASAT TONBLKO NpW 0AHON NoNsipusaLmu, To cneayeT UCTosb30BaTk aHTeHHbI ¢
[OCTaTOUHO Y3KUMKW AnarpammamMu HanpasneHHOCTW (Harpumep, Anst criyyast UsSMepeHuWin Mpyu ropu3oHTanbHON
ronsipu3aLmmn NpoBEPAOT AnarpaMmmy HanpaBNeHHOCTN aHTEHHbI B rOPU30HTAlLHOM MII0CKOCTH).

1) Mpu OATS unn SAC npu nameputensHoM pacctosiHum 10 M— ecnu aHTEeHHa ycTaHoBINeHa TakumM obpa-
30M, YTO €€ OCb (HanpaBneH1ue MakcuMyma aguarpaMmMbl HanpasneHHOCTU) NapannesibHa NNacTuHe 3a3eMieHns,
TO YPOBEHb AWarpamMmmbl HanpaeneHHOCTW B HAanpaseHWM NPsIMOro Slyda HeCyLLEeCTBEHHO OT/INYAETCS OT YPOBHS
MaKkcumMyma guarpaMmMbl HanpaBleHHOCTU.

Mpw nameperHun nznydaemsix UPI coctaensiowas HeonpeaeneHHocTn, 0bycrnoBneHHas HanpaeneHHOC-
Tb0 aHTEHHbI, ByaeT He 6onee +1 Ab, ecnu ypoBeHb AvarpaMmbl HanpaeneHHOCTW B HanpaseHUU OTpakeHHOro
ny4a oTiM4YaeTcs OT YPOBHSI MakCMMyMa AvarpaMmmMbl HanpaeneHHoCTU He 6onee yem Ha 2 Ab.

YT06bl 0BecneunTb 3TO yCroBUe, MosiHasl LUMPpUHA Jyya B BePTUKASIbHOWM NIIOCKOCTU 2¢ U3MepUTENbHOM
aHTeHHbI, B pamMKkax KOTOpOoW koadbdUUMEHT yCuneHusl aHTeHHbl HaxoauTcs B npefenax 2 Ab oT Makcumyma,
AoMmkHa 6bITb Takom, YTOBbI:

@ >tg™" [(hy + hy)d] . 3)

2) Ans nnowagok ¢ usmepuTenbHbIM paccTosiHieM MeHee 10 M (06biMHO 3 M) nonHas LWrpuHa avarpammbl
HanpaBneHHOCTY N3MePUTENbHOW aHTEHHbI B BEPTUKANbHOW MIockocT 2¢ (koadULMEHT YyCUNeHUst aHTEeHHbI Ha-
xoguTcs B Nnpegenax 1 b oT MakcuMyma) gomkHa ObIThb Takow, YTODbI BbIMOMHSAIOCH YCIIOBUE:!

29> tg™" [(hy + hy)ld] - tg~'[(hy — hy)/d], ()

rae h, — BblcoTa ucrnbiTyemoro TC;
hy — BbICOTa N3MEPUTENbHON aHTEHHbI;
d — paccTosiH1e Mo FopU3oHTaNn Mexay ¢asoBbIM LIEHTPOM U3MEPUTENLHOW aHTEHHbI U UcnbiTyembiM TC.
Ecnu He ncrnonb3ayloT HAKMOH aHTEHHbI BHU3, YMEHbLLAIOLLUIA COOTBETCTBYIOLLME HeonpeaeneHHOCTH, To
yMeHbLUeHVe NPYHYIMaEeMOro CUrHana paccYnTbLIBAOT U3 AMarpaMm UsyvyeHusi U NpunaraioT B kKauecTse nonpa-
BOK U/1M HeonpeaeneHHocTel, 06ycnoBneHHbIX HanpaeneHHOCTLH0. MpuMepHble 3HaveHUA HeonpeaeieHHOCTel
npuseaeHsl B CISPR 16-4-2.

MpumedaHue1— lMonaras, uyTo gMarpaMma HaNPaBNEHHOCTU ANs HANPSHXKEHHOCTU 3NEeKTPUYECKON COCTae-
nsaowen nons E HopManv3oeaHa K eAWHULE HAa OCU aHTEHHbl (MaKCUMYM Auarpammel HaNPaBnNEeHHOCTK), onpeaensior
3HaYeHne HanpsKeHHOCTU nonst E B HanpaBneHusix NpsMoro E4 u otpaxeHHoro E, nyyen. MorpewHocTs Npu cpaBHEHUN
C HanpshkeHHOCTbIO E eAMHWYHOrO 3Ha4YeHWs1 Anst NPAMOTo M OTpaxeHHoro nyyen (B geumbenax) onpegensiot no dop-
myne 20 1g [2/(E4 + E))].

MprvnmeyaHune 2— YMeHblueHWE YPOBHA CUTHANa Ha BbIXOAE aHTEeHHbI, 0bycnoBneHHoe hopmor gnarpaMmmbl
HanpaBneHHOCTU, ABMNSAETCS CUCTEMATUYECKON MOTPEWHOCTBLIO, a CneaoBaTenbHO, MOXeT BbITb CkoppekTMpoBaHo. Ta-
Kasi KOPPEKTUPOBKAa (€Crny M3BECTHbI AUarpammbl HANPaBNEHHOCTW Ha KaXAOW 4acToTe U Mpu Kaxgon nonapusauum)
No3BONAET YMEHbLWWUTb HEeonpeaeneHHOCTb U3MEepPEeHNa HaNPAXXeHHOCTU nona nsny4vaembix nPn.

3) Ains aHTeHH ¢ WpOoKoi Anarpammoii HanpaBAEeHHOCTU (UICNOSb3YEeMbIX NPU U3MEPEHUN HaNPsXKEHHOCTU
nonst IP), Hanpumep BUKOHWYECKMX 1 TMBpUAHBIX aHTEHH, LWWPpUHA Anarpammel HanpasNeHHOCTU 0bpaTHO Npo-
nopumMoHansHa HanpaesneHHoCTU. BMecTo kpTepues no nepeduncneHnam 1) u 2) MoXHO UCNoNb3oBaTh ansTepHa-
TUBHBIA KPUTEPWIA: onpeaeneHune koaddrumeHTa yeuneHus/HanpaeieHHOro AeCTBUA aHTeHHbI U CONocTaBsieHne
pe3ynkTaToB C 4ONYCKOM Ha COCTaBNAOLLYIO HeonpeaeneHHOCTH, 06yCnoBNEHHYH HanpaBieHHOCTLI0, B Groke-
Te HeonpegeneHHocT Npu namepexHnmn APTI.

UcxoaHble 3HadeHWst 4N BbIMUCTIEHUsSI HEONPeAeNeHHOCTen ANA cnyYas aHTeHH C caMon Y3Koi Anarpam-
Mol HanpaeneHHocTH B pabouyeli nonoce YacTtoT npveedeHsl B CISPR 16-4-2. MakcMasnbHO AonyCTUMBIN koad-
hULMEeHT HanpaBneHHOro AeNCTBUS BUKOHUYECKUX aHTEHH OTHOCUTENBHO N30TPOMHOW aHTEeHHbI cocTaBnseT 2 Ab,
a ans aHTeHH LPDA v rubpuaHbix aHTeHH — 9 ab.

[nst aHTeHH LPDA V-Tuna, y KoTopbIX WXPUHA AWarpamMmbl HanpasieHHOCTH B NIOCKOCTU H BbIPOBHEHA €
LUIMPWUHON AnarpamMmmbl HAaNPaBIEHHOCTU B MIIOCKOCTU E, MakcuMarbHO A0NYCTUMBIR koadbbULNEHT yeuneHus/Ha-
npaBneHHOro AeiCcTBMS OTHOCUTENIBHO U30TPOMHOM aHTEHHbI Takke cocTasnseT 9 4b.

d) OBpaTHble NoTepy aHTEHHbBI ¢ NOAKIOYEHHBIM aHTEHHBIM Kaberniem AoskHbI 6biTb He MeHee 10 ab. Mpu
HeobXoAMMOCTU AN BbIMOMHEHWS 3Toro TpeboBaHNs MOXHO UCMOMb30BaTb COrMacyoWMiA aTTeHIAaTOpP Kak YacTb
kabens aHTeHHbI.
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e) Ans obecneveHus TpeGoBaHWs, NpuseaeHHoro B 4.1, AomkeH BbITb yKasaH rpagyvpoBoYHbIA KOadhdULIMEHT.

4.5.4 CummeTpunA aHTEeHHbI

4.5.4.1 Obwue nonoxeHns

Ha nosepxHocTu kabens, noacoeaMHeHHOro K NpeMHoON aHTeHHe (aHTeHHoro Kabenst), B MpoLecce usmepe-
Hust UPT1 MoryT Bo3HMKaTb 06LLME HECUMMETPUYHBIE TOKW. 3T 0BLLMEe HECUMMETPUYHBIE TOKW CO30aloT 3NEeKTPOo-
MarHuTHbIe Mons, KOTopble MOryT BOCNPUHUMATLCSA aHTEHHON 1 OKasbIBaTb BAUAHUE Ha pe3ynbTaThl UsMepeHus
nanydaembix UPTT.

Haunbonbluee BAMsiHWE NpU HaBedeHUN 0BLLMX HECUMMETPUYHBLIX TOKOB B aHTEHHOM Kabene OkasbiBatoT:

a) anekTpudeckoe norne, cozgasaemoe ucnoiTyembiM TC, ecnu none uMeeT cocTaBnAoLWwyio, napannens-
HY0 aHTEeHHOMY Kabento.

b) npeobpasoBaHne cUMMeTPUYHOro (MONE3HOro) cUrHana aHTeHHbI B 06LLUIA HECUMMETPUYHBINA CUrHan ua-
32 HECOBEPLLEHCTBA CUMMETPUPYIOLLErO YCTPOUCTBA NPUEMHOM aHTEHHBI.

Kak npasuno, noronepuognyeckne aunonbHble aHTEHHbIE peLLeTKN He TpebytoT NpoBepkn Npeobpa3oBaHna
CUMMETPWUYHOrO cUrHana B obLuii HECUMMETPUYHBIN CUrHan B cUMMeTpuUpytoLleM ycTpoicTee. C Apyron cTopo-
Hbl, CUMMETPUPYHOLLME YCTPOMCTBA AUNONbHBIX, BUKOHUYECKUX N TMBPUAHBLIX (COBMELLEHHbIX) BUKOHUYECKO-No-
ronepuognHecknX aHTeHH 4oMKHbI BbITb MPOBEPEHBI.

4.5.4 .2 MNpoepka npeobpa3oBaHUsi CUMMETPUYHOTO CUrHana B obLLuiA HeCMMMETPUYHLIA curHan (DM/CM)
B CUMMETpUPYIOLLEM YCTPOCTBE

MpvBeAeHHbIN HUKe MeToA OCHOBAH Ha M3MepeHUn ABYX HanpsikeHun U; u U, B nonoce 4actoT UCMNosb30-
BaHWUS MPUEMHOIN aHTeHHbI. OTHOLLIEHUE 3TUX HAaNPSDKEHUIA, BbIPAXKEHHbIX B OAWHAKOBbLIX €AMHULIAX U3MepeHUst
[Hanpumep, B Ab (1 MkB)], sBnsieTcsa xapakTepucTukoi npeobpasoBaHUsl CUMMETPUYHOIO cUrHana B obLyuii He-
CUMMETPUYHBIN crrHan [anddpepeHumanbHbIn pexkxum/cuHdasHbili pexxuM (DM/CM)] B cummeTpupytoLLem ycTpoit-
ctBe. [Nopsiaok NpoBeAeHUs UCMbITAHUIA CrieayoLLUIA:

a) UCMbITYEMYI0 MPUEMHYI0 aHTEeHHY C BepTukanbHOW nonsipusalueli ycTaHaBnMBaloT Tak, 4YTobbl ee
LieHTp Haxoauscs Ha BbicoTe 1,5 M Hag MnacTUHOW 3a3emMrieHus. AHTeHHbIN kabenb BLIBOAAT rOPU3OHTaNbHO Ha
(1,5 £ 0,1) m 3a nocnegHwii NPUEMHBIN 3MIEMEHT aHTEHHbI, a 3aTEM OMMyCKaloT ero BepTUKanbHO A0 MiacTUHbI
3asemreHus, noaeoaaTt kK nsmeputento UPI 1 nogkntoyatoT;

b) nepenatoLLyto aHTEHHY C BEpTUKaLHOW Nonsipusaumein pasMeLLatoT Ha paccTosiHWM 10 M (No ropusoHTa-
1Y OT LeHTPpa UCMNbLITYEMON aHTeHHbI) U YCTaHaBNUBAIOT ee Ha BbICOTe, NPY KOTOPOU KoHeL, BubpaTopa aHTeHHbI
HaxoauTcesi Ha paccTosiHui 0,1 M OT NNacTUHbI 3a3emMneHus. Ecnu Ha ucnbitaTensHol nowaake obecneumsaercs
nsMepuTenbHoe paccTosiHue 3 M, To HeoBxoarMo NPOBECTU NPOBEPKY Npeobpa3oBaHU CUMMETPUYHOIO cUrHana
B OOLLWIA HECUMMETPUYHbIA CUrHaN B CUMMETPHPYIOLLLEM YCTPOCTBE, UCTIONL3Ysl paccTosiHAe 3 M (ecrnv npoBep-
Ka npeobpasoBaHusa yxe bblna npoeegeHa npu pacctosaHn 10 M 1 nokasana uameHeHve MeHee + 0,5 ab, To B
npoBeAeHUN OTAeNbHOro U3MEPEHUs NPU paccToAHUW 3 M HET He0BX0aUMOCTH);

C) NepeaaloLLyto aHTEeHHY COeANHSIOT C UICTOYHWKOM CUrHana, Harnpumep co cnegsiLyum reHepaTopomMm; yc-
TaHOBUB BLIXOOHOW YPOBEHbL reHepaTopa TakuM, YTobbl BO BCel paccMaTpuBaeMoii Nosioce YacToT OTHOLLEHWe
curHan/wym npesbiwano 10 gb (k WyMam oTHOCSAT BHeLLHUe NoMexu 1 coBCTBEHHbIE LWyMbl uamepuTensa UPI);

d) perucTpupytoT B paccmaTprBaeMol nosoce YacToT 3HaveHue HanpsbkeHns U, usmeputens NP,

€) VCNbITYeMyIo MPUEMHYI0 aHTeHHY noBopayvusaloT Ha 180°, He MeHsI NONOXeHUs aHTeHHOro kabens u He
BBOAS KaKUX-TMB0 M3MEHEHWI B padMelLieHe nepeaatoLleil aHTEeHHbI;

f) perncTpupytoT B paccMaTpryBaemMoii Nonoce YacToT 3HadeHre HanpskeHus U, nameputens UPM;

g) BblumMcnsiioT 3HadeHue 20 Ig (U,/U,); ecnun |20 1g (U4/U,)] < 1 aB, To npeoBpasoBaHe CUMMETPUHHOTO
curHana B obLLMiA HeCUMMETPUUHBIN curHan (DM/CM) B cummeTprpytoLLIEM yCTpoicTBe ByaeT A0CTaTOUHO HABKUM.

MpumedvaHune 1 — Ecnu kputepuii Npeobpas3oBaHsA CUMMETPUYHOTO CUrHanNa B OOWMI  HECUMMETPUYHBIN
curHan B CMMMeTpPUpyrLem yCTpOVICTBe no nepevyncneHnto g) HE BbIMNOJIHAETCAH, TO YPOBEHb 06LLI,VIX HECUMMETPUYHbIX
TOKOB MOXeET BbITb YMEHbLUEH 33 CYeT YCTaHOBKM (heppUTOBLIX KOMeL, Ha aHTeHHbIW Kabenb. PeppuToBbie KonbLa Takke
MoryT ObITb MCMOMb30BaHbI Ansa NPpoBepKu BINAHUA Ha aHTeHHbI Kabenb 3NeKTpn4eckKoro nonsd, cosgasaemMmoro uUcCrbl-
TyembiM TC [cM. 4.5.4.1, nepeuncnenve a)]. LlenecoobpasHo MOBTOPUTE M3MEPEHMS MO NepeuncreHnsam a)—g) npm
yCTaHOBKe Ha aHTeHHbIN kabenb YeTbipex heppuTOBLIX Konew Ha paccTosiHum 20 M Agpyr oT gpyra. Ecnv npum ncnons3o-
BaHWM 3TWX koney TpeGoBaHus K Npeobpa3oBaHWio CUMMETPUYHONO cuUrHana B o6LWuii HECUMMETPUYHBIN CUrHaM B CUM-
MeTpupylouwem yCTpOVICTBe 6y,qu OGGCI'IeHeHbI, TO d)eppVITOBb]e Konbua crnegyet NpuMeHATb npu npoBeaeHnn namepe-
HUI nanyyaemsix NPI1. Kpome Toro, ymeHbluMTb HABOAKY Ha aHTEHHbIN kabenb BO3MOXHO MyTEM €ro yAINMHEHUs Ha
HECKOINbKO MeTPOB NO OCU CUMMEeTPUN aHTEHHbI, npexae Yem OnyCcTUTb ero K nnactuHe 3asemMrieHus.

MpumeyaHune 2 — Ecnm ucnelityemas npvemMHasi aHTeHHa YCTaHOBIEHa B MONMHOCTbIO 6e33X0BON kamepe
FAR, BO3MOXHO MpoBedeHue NpoBepku npeobpas3oBaHUsi CUMMETPUYHOTO CUrHana B OOLMIA HECUMMETPUYHBIA CUrHan
(DM/CM) B FAR. Mpu 3TOM NpMeMHas aHTeHHa OOIkHa pacnonaratbCa B MecTe BbIMONMHEHUs1 U3MEPeHnii, a nepeaato-
Las aHTeHHa — B LeHTpe pabodero obbema FAR. Kamepa gomkHa COOTBETCTBOBATE KPUTEPUIO Banvaauum kameps + 4 ab.
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MpumevaHue 3 — McneiTatensHaa nnowagka ¢ nnacTmHon 3asemnennsa unu FAR AormkHbI COOTBETCTBO-
BaTb TpeboBaHWsIM, NpeabsBNAEMbIM K Banugauuy nnowankuy.

MpumevaHune 4 — MNpu namepeHunsax mnanydaemolx VP npu BepTrvkanbHOW nonapu3auum paccTtosiHue no
ropmaoHTanu 1,5 m, Ha NPOTSPKEHUU KOTOPOTO aHTEHHbIN Kabenb MAET ropM3OHTANbHO 32 LUEHTPOM aHTEHHbI, AOMKHO
paccmaTpuBaTbCs kak MUHUMaNbHOE.

MpumevaHue 5— DdhdekT HaBOOKM OBWMX HECUMMETPUYHBIX TOKOB B Bonbluoi cTteneHn o6ycnoBneH B3am-
MOOeCTBMEeM aHTEeHHbl M YaCTU aHTeHHOTo kabens, NPOXoAsWero napannensHo aremMmeHTam aHTeHHbl. CywecTByeT u
3HA4MTENIBHO MeHbluee BO3AEUCTBUE, KOTOPOE 3aBUCWT OT HEOAHOPOAHOCTU MOIS, BO3AENCTBYIOWErO HA aHTEHHY NpW
CTaHAAPTHBIX YCNOBUSIX U3MEPEHWI Ha OTKPbIThIX namepuTenbHbiX nnowaakax (OATS) unm B nonHocTeio 6€33X0BON
kamepe (FAR).

MpumevyaHne 6 — Y CUMMETPUPYIOLLNX YCTPONCTB, MMEIOLLMX pasbeM AN NogkntoveHns kabens namepu-
Tens WPT c6oky (90° no HampaBneHuto K TpaBepce aHTEHHbI), crnegyeT UCNoNb3oBaTh NPAMOYTOMbHLIN pasbeM Ansi
MMHUMK3aLMKU caBura kabensi.

4.5.5 Kpocc-nonsapusaunMoHHan xapakTepucTuKa aHTeHHbI

Mpw pasMeLleHNn aHTeHHbI B MAOCKOMNONSIPU3OBAHHOM 31EKTPOMAarHUTHOM Mosne HanpshKeHWe Ha Harpyske
fpW OPTOroHaNBHOW NONAPM3ALIN aHTEHHbI U MONS AOMKHO BbITe HEe MeHee YeM Ha 20 b Huke HanpskeHus Ha
Harpyske rpu coenageHuu nonspusauum Nons n aHTeHHbI.

TpeboBaHuWe K KoOCC-MoNAPU3aLMOHHOW XapakTepUCTUKe aHTEHHbI criegyeT NPUMEHSITh K floronepuoguyec-
KUM AWNOMbHBIM aHTeHHBIM pelleTkam (LPDA), ABe NoNOBUHBI KaXXA0ro AWMONSs KOTOPLIX pacrnonoXeHbl Apyr 3a
Apyrom. CnegyeT yunTbIBaTh, UTO 6ObLUMHCTBO UCTbITAHUIA C MPUMEHEHNEM TaKUX aHTEHH NPOBOAAT Ha YacToTax
cBbilwe 200 My, a gaHHoe TpeboBaHWe OTHOCUTCS TaKkKe K M3MepeHWsiM Bo BCel nostoce YactoT o1 30 go 1000 MIu,
OpHako Ansa AUnonbHbIX U BUKOHUYECKWX aHTEHH AaHHoe TpeboBaHe He sBnsieTcs 06s3aTeNbHbIM, NOCKONbKY B
CUINY CUMMETPUM UX KOHCTPYKLIMK KoadbduLmeHT ocnabneHus nonepeyvHol nonsipusaunm y Hux 6onee 20 ab,
npuyem gaHHoe 3Ha4YeHUe SIBNAETCS HEOTbEMITEMOIN XapakTEPUCTUKON TakMX aHTEHH. 3TU aHTEHHbI, a Takke py-
MopHble aHTeHHbI A0MKHbI UMETL koadhdunUmeHT ocrnabneHns nonepeyHoi nonspusauun 6onee 20 b, YTo AOMKHO
6bITb NOATBEPXKAEHO TUMOBLIM UCTIBITAHUEM, MPOBOANMbBIM N3rOTOBUTENEM aHTEHH.

Ans obecneveHns ycrnoBui KBasn-cBOBOAHOMO NPOCTPaHCTBA criegyeT UCMoNb30BaTh NOMHOCTLI 6e3axo-
BYIO KAMEPY BbICOKOIO Ka4ecTBa UK LUTATUBbLI ANl YCTAHOBKU aHTEHH Ha OTKPLITOM NonuroHe, obecneuveatowme
YCTAHOBKY aHTEHH Ha AOCTaTOYHON BbICOTE Had 3emnelt. Ans MUHUMU3aLmMn OTPAXEHWI OT 3eMnK cneayeT Npu-
MEHSATb U3MEepUTENbHbIE aHTEHHbI C BEPTUKaNLHOW nonsipusaunei. McnbiTyeman aHTeHHa gormkHa obnyyaTtbest
nrockow BoNHOW. PasHeceHWe Mexay LeHTPOM UCTLITYEMOA aHTeHHbI U aHTeHHOW UCTOYHMKA curHana gormkHO
ObITb 6onee oaHOM ANWHBLI BOMHBGI.

MpwumeyaHune— Ona obecneveHns obny4eHUs UCMbITYEMOW aHTEHHb! NIIOCKOW BOMHOW HEOBXOAUMO UCMONb-
30BaTb UCNbITAaTeNbHYKO NNOWAaAKy Xopowero Kkadecrtea. BbI,D,eJ'IeHVIe Kpocc-nonsipyu3aunmn npu MNOCKOW BOJTHE MOXHO
AoKasaTtb C NOMOLWbIO nepega4vn mexagy napon PYNOPHbIX aHTeHH MU BONMHOBOAOB C OTKPbLITbIM KOHLIOM U NyTEM NpoO-
BEPKU TOrO, YTO KOMOMHALMS MOrPeLUHOCTU MNowaaku M COOCTBEHHOM KPOCC-NONsApU3aunoOHHON XapaKTepuUCTUKU OfHOM
PYNOPHOW aHTeHHbI 0becneyMBaeT NogaBneHne ropuaoHTanbHOW coctaBnsoweit 6onee Yem Ha 30 ab. Ecnu norpeluHo-
CTu nnowagky OYeHb Manbl U XapakTepUCTUKM PYNOpPHbIX aHTeHH WOEHTUYHbI, KPpOCC-NoNApnU3auuoHHasa Xapakrepuctun-
Ka ogHoro pynopa 6ygeTt npubnuantenbHo Ha 6 B HWXe CyMMapHOro KPOCC-NoNApu3auMoOHHOTO B3aMMOAENCTBUS
napbl pynopos.

Ecnn mewaroLmi curHan Ha 20 B Hbke ypoBHA MonesHoro curHana, MakcuManbHoe 3HayeHue norpeLiHo-
CTW n3MepeHunst nonesHoro curHana 6yaet pasHo + 0,9 ob. MakcumansHas NorpeLHOCTs BO3HUKAET, ECIU CUrHAN
C norepeyHoi nonsipusalmeit HaxoguTcs B pase ¢ cMrHanom ¢ cosnagaroLLen (NPoAoNLHON) nonspusaunen.
Ecnu oTKWK Npy NpremMe NoronepuognMieckoi QunonbHoM aHTeHHOR peLLeTKON curHasma ¢ nonepevHoin nonapu-
3aupen meHee 20 b Mo cpaBHEHWHO C OTKIMKOM MpY NpUeMe CUrHana ¢ npoaonbHOM Nonspusalueit, onepartop
AOMKEH paccunTaTh HeornpeaeneHHOCTb U3MEPEHUIA 1 MPUBECTU ee 3HaueHUe B NPOTOKOSIE UCTIbITaHUIA BMeCTe C
pesynsTatom nsmepeHus. Hanpumep, ecniu Anst aHTeHHbI OTKIUK Ha CUrHa ¢ nonepeYHon nonsipysaumen paBeH
MUHYC 14 Ab oTHOCUTENbHO NOME3HOro CUMrHana CNPOAOCSIbHON nonsipusaunei (yYpoBeHb MONE3HOro curHana
0 ab), To MakcumanbHas HeornpeaeneHHOCTb U3MepeHnii ByaeT MeTb 3HadeHue oT MuHyc 1,9 go nntoc 1,6 ab.

Ans nonyyeHns rpaHyL, UHTEpPBana HeonpeaeeHHOCTW U3MepPeHNiA HeobxoanMo cHauana NpeobpasoBaTh B
OTHOCUTENbHbIE 3HAaYEHNA HANPSHKEHUA NyTeM AeneHns curHanos ¢ yposHemM 0 u MuHyc 14 ab Ha 20 1 BEIMUCTUTL
aHTUnorapudgM. 3aTeM HeobXxoaMMO CrOXKUTE MEHbLUWIA curHan ¢ 6GMbLLIVM, NPOBECTU florapudMUpoBaHUue U no-
Jy4eHHbI pesynsTaT yMHOXUTE Ha 20. B peaynsTaTe NonyvnTes 3HaveHe NonoXMTENbHON NorpeLLHoCTM naMepe-
HUS B geuybenax. 3ateM HeobXoaNMO NOBTOPUTE 3TU BEIMUCIIEHWUSA MPW BbIYMTAHUWM MEHbLLEro curHarna us 6onb-
LLero, B pesynbTarte NonydnTcs 3HavYeHWe oTpuLaTenbHON NorpeLlHoCT namepeHns B Aeunbenax. MNpu pacyete
CTaHJapTHOW HeonpeaeneHHOCTU U3MepeHUiA UCNoNb3yHT BonbLuee 3HaveHne npu U-06pasHoil hyHKLMKM pacnpe-
OeneHnsi BepOsATHOCTEN.
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Mpu BbIMUCEHWUM 3HAYEHUS] HEOTPEeAENEeHHOCTU namMepeHuin nsnyvaemoix Pl cnegyeT umeTthb B BUAY, YTO
€CN YPOBEHb CUrHasa, MU3MepeHHoro npy ogHow nonsipusauum, npessiwaeT Ha 6 Ab nnu 6onee ypoBeHb curHa-
na, U3MepPeHHOro Npu 0pTOroHanNLHOM NonsipusaLmm, To noronepruoanmyeckas AMnosibHas aHTeHHas pelleTka, oT-
KIIMK KOTOPOIA Ha CMrHan ¢ nornepeyHoi nonspusawmeli paseH MuHyc 14 ob oTHocUTenNbHO OTKIIMKA NpY NpremMe
curHana c npoAonbHOW NonspusaLmeit, 4oJkHa cumTaTees oTBevatoLer TpebosaHusm 20 ob.

Ecnu pasHocTb Mexay YPOBHAMM CUrHaNoB Mpy BEPTUKANbHOW Y ropu3oHTamnbHOW Monsapusaumnsx MeHee
6 4B, To NpU UCNonNbL30BaHUM NOroNePUOANYECKOI ANNONBLHOM aHTEHHOR peLleTKU, OTKINK KOTOPOK Npy npueme
CUrHana c nonepeYyHon nonsipusaumeli cocrasnsieT MUHyc 14 ob oTHOCUTENbHO OTKITNKA MPY NPUeMe curHana ¢
npoAonsHol NonspusaLyeit, cnegyet paccuuTaTb 4ONONHUTENBHYO HEONPEeAENEeHHOCTb U3MePeHUIA, ecriv cyMmma
3HaYeHW aToM pasHULbl U Kpocc-nonspuaaLumn meHee 20 Ab.

4.6 NMonoca vyactoror1 4018y

MamepeHus nanyyaemeblx nomex Ha yactotax Bbiwe 1 [T 4oMKHBI NPOBOAUTLECS € UCNONb3OBaHWeM nin-
HeHO-MoNsIPVM30BaHHbLIX aHTeHH. K HUM oTHocsTest aHTeHHbl LPDA, aBoliHble rpebeHvaTtbie BOSTHOBOAHbIE Pyriopbl
1 pynopbl co cTaHaapTHLIM yeuneHneMm. LnprHa rnaeHoro nenectka guarpaMmmel HanpaeneHHOCTW nobol nuc-
Nonb3yeMOI aHTEHHbI 4oMMKHa BbITb A0CTATOUMHO BOMbBLLON A4f1s 0XBaTa ucneliTyemoro TC npuy ero pasmeLleHnn Ha
Tpe6yeMoM U3MepUTENBHOM PacCTOSIHUW UMW AOMKHbI BbITb NPeAYCMOTPeHbI Mepbl Ans nepeMeLLeHNa UCbITY-
emoro TC, ¢ TeM 4ToBbl 06HapPYXMTb HarnpaBneHne UM UCTOUHWK U3nyvaeMbix UM nomex. LnpuHy rnasHoro
nenecTka onpeaensioT Ha ypoBHe MUHYC 3 AB oT MakcuMarnbHOro aHaveHus, a uidopmanys, AatoLast BO3MOX-
HOCTb OMpeaesieH s 3TOro NapameTpa, oMKHa ObITb yKa3aHa B TEXHUYECKUX AOKYMEHTaX Ha KOHKPETHYHO aHTeH-
Hy. Paamepbl pynopHbIX aHTEHH A0MKHbI BbITb 4OCTATOMHO Manbl, YTOOLI M3MepuTeribHoe paccTosiHue d, M, 6biro
paBHO UMW NpeBbILLIaNo MUHUMAaNbHOE paccTosiHUE:

d > D?/2), ®)

rae D— HanGorbluwnii pasMep anepTypbl aHTEHHbI, M;
A — anvHa BonHbl B cBOGOAHOM NMPOCTPAHCTBE Ha YacTOTe U3MEPEHUS, M.

4.7 CneunanbHas paccTaHOBKa aHTeHH — CUCTeMa PaMOYHbIX aHTeHH

B nonoce yactot ot 9 k'Y, Ao 30 MI'y BrusiHue marHnTHOW coctaensoLwein nons NPT, nanyvaemoro ogu-
HOYHBLIM UCbITYEMbIM TC, MOXET BbIThb ONpeaesieHo € NOMOLLLIO CNeLManbHON cUcTeMbl pamMoYHbIX aHTeHH (LAS).
Mpu Ncrnonb3oBaHUN CUCTEMbI PAMOYHBIX aHTEHH MarHUTHbIe cocTaensoLLme nonsa UPIM namepstoT B eguHMLAx
CUMbl TOKA, HABOAUMOTO MarHUTHLIM MOSIEM BO B3aUMHO NeprneHAUKYNsIpHbIX 60MbLUIMX paMOYHbIX aHTeHHax LAS.
MprMeHeHVe cuCTEMbI paMOYHbLIX aHTEHH NO3BOSISIET NPOBOAUTL M3MEPEHUS B TOMELLIEHWUN.

Cunctema paMmoYHbIX aHTeHH LAS COCTOUT U3 Tpex KPYroBbIX, B3aUMHO NeprneHauKynspHbIX 60MbLwmnx pa-
MOYHbIX aHTeHH (LLA) anameTpom 2 M, yCTaHOBNEHHbLIX HA HemMeTannuyeckon nogcraeke. MonHoe onvcaHne
CUCTEMbI paMOYHBIX aHTEHH MpuBeaeHo B NpunoxeHun C.

Wcneityemoe TC ycTaHasnMeatoT B LLEHTPE CUCTEMbI PaMOUHbIX aHTeHH. MakcuManbHble pasmephbl UCTIbITY-
emoro TC gomkHbI BbITb TakMMU, YTOOLI paccTosiHUSA Mexay rpaHuuamu TC u LLA 6binun He meHee 0,2 m. Kabenu,
nogkntoyaemele K Ucnbityemomy TC, A0MKHbI BbIT cobpaHbl BMECTE U BbIXOAUTb U3 06bema paMkiu B OgQHOM
OKTaHTe Kamepbl Ha paccTosiHUM He meHee 0,4 M oT Mobol paMoqHOW aHTeHHbl. MeToguyeckne ykaszaHus no
npoknagke curHansHbIX kabenen cMm. B npunoxexHun C.

Hannuve Tpex B3aMmHo nepneHanKynsapHbIX 60MbLUMX pamMoYHbIX aHTeHH (LLA) no3sonsaet nposoauTb W3-
MEpEeHWA 131y4aeMoro rnoss Ans Bcex BMO0B NnonspraaLumm ¢ HeobxoanmMon To4HHoCTLHo 1 6e3 BpalleHWUs UCMbITy-
emoro TC nnv nsmMeHeHWst opueHTaL M pamMoOYHbIX aHTEHH.

Kaxxgas 13 Tpex paMoyHbIX aHTeHH AoSKHa NPOoATU NpoLeaypy Banvaauum B COOTBETCTBUM € TpeBGoBaHNs-
MW, U3NOXEHHbIMK B MpunoxeHun C.

MpwumeyaHune— JonyckaeTcsi NPUMEHEHVE KPYroBbIX PAMOYHBIX aHTeHH AMaMeTPOM, OTMMYHBIM OT CTaHAapT-
HOro AnameTpa 2 M, Npy YCroBuw, YTo nx anameTp D <4 M n paccTosiHve mexay uenbiTyeMelM TC 1 paMOYHOM aHTEHHOM
coctaensietT He meHee 0,1D, M. KoahpuumeHThbl koppekumn Anst HeCTaHAAPTHLIX AMaMETPOB CM. B npunoxeHun C.

5 UcnbiTaTenbHble Nnowaakyu Ans U3SMepeHUs HanpsXXeHHOCTU nons
pagvonomex B nonoce 4Yactot ot 30 go 1000 MI'y

5.1 O6LwWwmMe nonoxeHus

Mpu npoBedeHUN 3mepeHnii HanpsixkeHHocTu nonst UPM oT uenbityembix TC HeobxoarMbl YCroBUs OKpy-
Xarolelh o6cTaHoBKK, obecneunsatoLLme NPaBUIbHOCTb U MOBTOPSEMOCTL pe3ynsTaToB namepeHuid. Ana TC,
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MCNbITaHNS KOTOPbIX MOTYT OblTb NPOBEAEHbI TONIbKO HAa MecTe UX 3Kcnyartauuu, Heob6xo4MMO MCNOob30BaTh
Apyrue ycnoeus (CM. MO4POGHOCTM N3MEPEHWI Ha MecTe npoBegeHns mucnoitaHnii B CISPR 16-2-3).

5.2 OTkpblTas ucnoitatenbHasa nnowagka (OATS)

5.2.1 O6wume nonoxeHus

OTKpbITbIE UCMbITaTENbHbIE Nnowaakn (OATS) npeacTaBNsAOT cO60i 30HbI, XapakTepr3yeMble Kak rnagkas
npocmarpvBaemas TeppUToOpus, C HasIMYMeMm NAacTUHbl 3a3emsieHns. PekomeHayeTcs Ucnosib3oBaTb MeTaniun-
YecKylo NMaacTvHy 3a3eM/IEHNA B LEeNsiX COOTBETCTBUA TpeboBaHNAM Ba/iMjauumn HacToALWero ctaHgapTa. Takve
ucnblTaTenbHble NAOWAaAKMN AO/MKHbI BbITb CBOGOAHLI OT 34aHUIA, 3NEKTPUUECKUX INHWIA, OrpaxaeHuid, AepeBbeB
W T. M. 1 CBOOOAHBI OT NOA3EMHbIX Kabesnei, TPy60NpoOBOAOB U T. M. 32 UCK/IHYEHNEM TEX, KOTOPble HEOOGXOAUMbI
ANS nuTaHns 1 paboTbl UCNbITYeMOro 06opyaoBaHus. CeefeHUst 0 KOHKPETHbIX KOHCTPYKLMAX OTKPbITbIX UCMbITa-
TeNbHbIX NNOWAaA0K 4151 UCMbITAHUIA Ha 3/1EKTPOMArHUTHbLIE MoAs B nosoce yactoT oT 30 MMy go 1My cm. B
npunoxeHun D. MNpouenypbl Banuaaunm OTKPbITbIX UCNbITATENbHLIX NNoWanok npuBeaeHsbl B 5.4.4 n 5.4.5. Kpute-
pWil NpMemMnemMocT paccmaTpmBaeTcs B MpUaoxeHun F

5.2.2 YKpbITUA ANA 3aWuTbl OT aTMOCH EPHbIX BO34eACTBUIA

Ecnun ucneitTatenbHasa niowanka ncnosib3yeTcs B TeueHne BCero roga, oHa Ao/hKHa MMETb 3aluuTy OT Hera-
TUBHbIX aTMOCPEepHbIX BO3AENCTBMIA. KOHCTPYKLUS 3aLLUTHOTO COOPYXEHNUs1 MOXeT o6ecneunBatb 3awuTy nn6o
BCei naowaaky, Bkaovas ucnoityemoe TC 1 U3MepUTENbHY aHTeHHY, NMM60 ToNbKO ucneityemoro TC. cnonb-
3yemble MaTepuasibl JO/DKHbI ObITb MPO3paYHbIMU A1 PAAN0YaCTOTHOIO U3/y4eHus, YTOOb! He Bbi3blBaTb HEXena-
Te/bHbIX OTPaXKEHWI 1 3aTyXaHUa M3nyvaemMoro nons ucnoityemoro TC.

3almTHOE COOPYXEHME AO/MKHO UMETb (POpMy, NO3BONAIOLLYIO JIETKO YAANATL CHET, NIef, U BOLY.

MpumeuaHne — bonee NogpobHYO MHDOPMALMIO CM. B NPUIOXeHUN D.

5.2.3 30Ha, cBOo6OAHAA OT NPensATCTBUIA

[NA oTKPbITbIX N3MEPUTEIbHBLIX N0LWAaA0K NPY U3MEPEHUN HAMPSXEHHOCTW Nons TpebyeTcs 30Ha BOKPYT
ncnbiTyeMmoro TC 1 M3MepPUTEsIbHON aHTEeHHbI, CBO60AHASA OT NPenaTCTBUiA. DTa 30Ha AO/HKHA ObITb CBOOGOAHA OT
KPYMHbIX 06bEKTOB, OTpaXKatoLWwMx 3N1eKTPOMarHUTHbIE NOMSA, U A0MKHA ObITb 4OCTATOYHO 60MbLLLORA, YTOOLI Takue
06beKTbl BHE CBOGOAHOV 30HbI OKa3blBa/IM MYHUMabHOE BO3AENCTBME Ha NONS, N3MepPSeMble C MOMOLLbI0 aHTEH-
Hbl. ANna onpegeneHns agekBaTHOCTU 30HbI, CBOHGOAHON OT NPensaTcTBUiA, He06X0AMMO NPOBECTW UCNbITAHUS B
Lensx Bamgaumm oTKpbITON UCTbITaTeNbHOW NAOLLAAKN.

Tak Kak napameTpbl M0, OTPaXKEHHOIO OT 06beKTa, 3aBUCAT OT MHOIMX (hakTopoB (pasMmepa 0b6beKTa,
paccTosHWSA 1 OpMeHTaLumn OTHOCUTENBHO UCMbITyeMoro TC, yaebHOWM 31eKTPONPOBOAHOCTN U fN3N1EKTPUYECKON
NpoHULaeMocT 06bEKTA, YACTOTbl U T. N.), TO ONPeAensaTb NpUeMsIeMy0 CBOGOAHYI0 30HY, HEO6XOAUMYIO 1 A0C-
TaTOYHYI0 A/19 BCEX NPUMEHEHWU, OUYEHb CMIOXHO.

Pa3mepbl 1 KOHTYP 30HbI, CBOGOAHON OT NPENATCTBUIA, 3aBUCAT OT U3MEPUTENIBHOTO PACCTOSHNA 1 OT TOro,
HY>XHO /11 noBopauunsaTb ncnbityemoe TC.

Ecnmn nnowaaka ocHalleHa NoBOPOTHOM niaTdopmoli, TO pekoMeHAyeTCs, YTobbl 30Ha, CBOGoAHAasA OT npe-
NATCTBUWIA, Bblna aNNnnTUYeckoin opmel. MNMpn 3TOM n3mMepuTesbHasa aHTeHHa U ucnbityemoe TC AO/KHbI pacnona-
ratbCs B QOKycax 3/1/imnca, rnasHas ocb [O/KHA ObiTb paBHa yABOEHHOMY M3MEPUTENIbHOMY PACCTOSIHUIO, a

1
Masiasi OCb — NPOV3BEAEHUI0 U3MEPUTETLHOTO PACCTOSHUSA Ha >3 (cM. puCyHOK2).

PucyHok 2 — CBobogHas OT npenaTcTBuiA 30Ha MCMbITATENbHOW NOWAAKA C NOBOPOTHLIM CTO/IOM (cM. 5.2.3)
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[ns faHHOro 3//mnca Tpacca MeLatoLLEro fiyya, OTPaXEHHOrO OT /1l060ro 06beKTa Ha NepuMeTpe, paBHa
YOBOEHHOI AIMHe Tpacchl NPSIMOTo iyya Mexay hokycamu. Ecam Ha NoBOPOTHYHO NAaT(hopMy ycTaHaBMBaeTcs
ucnbiTyemoe TC 60/bLUMX pa3MepoB, TO 30Ha, CBO60AHAsS OT NPENATCTBUIA, AO/KHA ObITb paclumpeHa.

Ecnu nnouazka He ocHallieHa NoBOPOTHON NnaTopMoii, T. e. ucnbiTyemoe TC SIBASIETCS CTALMOHAPHLIM,
TO pekoMeHayemas 30Ha, CBO60AHasA OT NPenATCTBUlA, NpeAcTaBAseT co60ii Kpyr Takoro AnameTpa, YTobbl pagm-
aslbHoe PaccTosiHue OT KOHTypa UcnbiTyemoro TC A0 rpaHuLbl 30Hbl 6bI/10 PABHO M3MEPUTENILHOMY PACCTOSIHULD,
YMHOXEHHOMY Ha 1,5 (cM. pucyHOoK 3). B 3TOM Cnlydae aHTeHHy nepemMellatoT BOKpyr ucnbiTyemoro TC ¢ coxpa-
HEHMEM U3MEepUTESIbHOrO0 PacCTOSHUS.

/ MecTononoxeHve
MCNbITaTeNIbHON aHTEHHbI
\
A
MpaHuLa 30HbI, CBOGOAHOA IpaHMLA 30HbI

OT NpenAaATcTBun

PucyHok 3 — 30Ha, cBO60AHASA OT MPEnsTCTBUIA, CO cTauvoHapHbIM ucnbityembiM TC (cm. 5.2.3)

MoBepxHOCTb M/oWaakM B npefenax cBO60AHOW 30Hbl AO/MKHA ObITb MIOCKOW. [JonycTuMbl HebonbLwne
ckatbl 415 o6ecnevyeHnss He06Xo04UMOro ApeHaxa. NagKocTb MeTanIMYecKol NaacTuUHbl 3a3eMsieHns (ecnm uc-
nonb3yeTcs) pernameHTupyetcsa B D.2 npunoxeHus D. Mi3ameputenbHaa annapaTypa v onepaTopsbl, NposBogdLLme
N3MEPEHUS, AOMKHbI BbITb PACMNOIOXEHBI BHE 30HbI, CBOOOAHOW OT NPENsiTCTBUIA.

5.2.4 BHelwHve pagnoyacToTHble 3/1eKTPOMArHnTHble NONSA Ha UCMblTaTeNbHOW naowagke

YPOBHU BHELIHUX PAAMOYACTOTHBIX 3/1EKTPOMArHUTHbIX NOeli Ha OTKPBITON MCMbITaTeNbHOW NoLaake 40MK-
Hbl 6bITb AOCTATOYHO HU3KUMW B CPABHEHUW CYPOBHAMU nU3MepsieMblxX nsnyvaemoix VPI. KauyecTso naowagkv B
3TOM OTHOLLEHWM Lie/1eco06pasHo oueHMBaTb NPUMEHUTE/IBHO KYETLIPEM KaTeropusam, npusefeHHbIM HKE B Mo-
psfKe YMEeHbLIEHWA NpakTUYeCcKon NPUroAHOCTU MOLLaAKN:

a) BHELLHME U3/lyYeHUS UMEKT YPOBHN He MeHee Yyem Ha 6 AB Huxe ypoBHeit nsmepsiembix VIPM;

b) YPOBHWU HEKOTOPbIX BHELLHWX U3/TyYeHW OTAnYatoTCcs oT ypoBHell nsmepsemMblx VIPT MeHee yem Ha 6 ab;

C) YPOBHU HEKOTOPbIX BHELIHUX U3Ny4YeHWin NpeBbiWakT YpoBHM n3mepsembix VP nnb6o nepuognyeckn
(Hanpumep, B cnyyae, ecm AOCTATOYHO NPOAO/IKUTENbHBIE NEpPepbIBbl paanonepesay No3BoNAT NPOBECTN U3-
MepeHUs Ha ucnbiTateslbHOM naowagke), NM6o AnMTenbHoe BpeMs, HOMULLb Ha OrpaHNYeHHbIX AeHTUdLmpye-
MbIX YacToTax;

d) BHELWHMe 13NyYyeHnss UMEIOT YPOBHU, NMpeBbIwatoLme ypoBHU namepsembix VP B 60bLuei yact nono-
Cbl 4aCTOT U3MEepEeHWii, N AeACTBYIOT AIMTENBHOE BPEMSL.

Mpy BbIGOPE MCMbITATENBHONM NAOWAAKM cnegyeT 06paTuTb BHUMaHWe Ha obecneyeHne TOUHOCTU U3MepeHuit
npuv CyLLeCTBYIOLLEN 3/1eKTPOMarHMTHOV 06CTaHOBKe M CTeneHb MOoAr0TOB/IEHHOCTH UMEIOLLLerocs nepcoHana.

MpumeuyaHne — [nsa obecneyeHns Ka4eCTBEHHbIX M3MEPEHUI PEKOMEHAYeTCs, YTOObl N3MEPEHHbI YPOBEHb
BHELLUHUX M3NyYeHnid 6bln Ha 20 b Hwke ypoBHA unsnyyenuin P
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5.2.5 NMnacTtuHa 3a3eMneHun

MnacTtuHa 3a3emneHnsa MoxeT BbITb pacrornoXeHa Ha ypoBHE 3eMITU WY NOAHATA Haf 3emrieit ¢ Ucnonb3o-
BaHMeM nnaTopmMbl NOAXOAALLMX Pa3MEPOB UKW KPbILLK 3aaHUs. MNpeanovTuTensHON ABNAETCA MeTannuyeckas
rnracTuHa sasemrieH1s, ogHako ctaHAapThl, pacnpocTpaHsiiowmecs Ha TC onpeaeneHHbIX BUAOB U NMPUMEHEHNI
MOTyT coflepXXaTb pekoMmeHaaLun UCNoNbL3oBaTh Apyrue TUMbI moLanok. MpUroaHoCcTb MeTanIMyeckomn nnacTu-
Hbl 3a3eMrieHus 6yaeT 3aBUCeTb OT TOro, COOTBETCTBYET NU UCTIbITaTeNnbHasA nnowaaka TpebosaHusm K Banuaa-
LMK nioLwaaku B cooTeeTcTeum ¢ 5.4. Ecnvn Mmetannuueckuin matepuan He UCNONb3yeTcs, Heobxoaumo ¢ ocoboii
OCTOPOXHOCTbLIO OTHECTUCH K BLIGOPY WUCTbITaTeNbHOM MioLLaaKku, ¢ TeM 4Tobbl ee oTpaxalolume CBOWCTBA He
MEHSANCb B 3aBUCUMOCTU OT BPeMeHU, NOroAHbIX YCIIOBUIA UMK U3-3a HAXOAALLMXCA B 3eMile MeTanIM4ecknx
npeamMeToB, TaKUX, HaNpUMep, Kak Tpybbl, kabenu v T. A4., UK U3-3a HEOAHOPOAHOCTU NOYBLI. Takue UCTbITaTenb-
Hble MroLwaaky 06LIMHO UMEIOT XapaKTEPUCTUKN 3aTyXaHWS, OTNIUYHBIE OT 3aTyXaHWUA NAOWAA0K C METANINYECKON
NNacTUHOW 3a3eMneHus.

5.3 MpurogHocTb anbTepHaTUBHbLIX UCNbITaTeNbHbIX NnolagKax
5.3.1 AnbTepHaTUBHbIE UCNbITaTeNbHbIE NMOLWAAKU C NNACTUHON 3a3eMNeHun

CywecTteyeT 60nbLIOE YACO PA3NUYHBIX UCTIBITATENBHLIX NIIOLLAA0K, CO3AAHHBIX A1 USMepeHuii nsnyya-
eMbIX NoMex. BONbLNHCTBO U3 HUX 3alUMLLEHbI OT BO3AEACTBUSA aTMOCHEpPHbIX ABNEHUA U HexXenaTenbHOoro
BAUAHUSA OKpyXatoLel cpeabl. B nonybesaxoBoii kamepe (SAC) Bce cTeHbl M NoTonok 06nuLoBaHbI nornoLlat-
wmM matepurasnom. Mon NOKPLIT MeTannMUeckoi NNacTUHOM 3a3eMeHnst ANs UMUTaLUK OTKPLITOW UCTIbITAaTENbHOM
nnowaaku. Mony6esaxosas kaMepa U3onupyeT NPUHAMAIOLLYIO aHTEHHY OT BHELLIHUX BO3AeNCTBUIA BbICOKOYAC-
TOTHbIX NOMen U NO3BONSIET NPOBOAUTL UCTbITaHWS UTC He3aBUCMMO OT NMOTrOAHbIX YCITOBUIA.

BHe 3aBUCUMOCTW OT MaTepuana, npUMeHsSIeMOro Ha UCTbITaTeSIbHOW NIoLlaaKke, CyLLEecTByeT BEPOSITHOCTb
TOro, YTO pe3ynbTaThl U3MEePEHNA NapameTpoB Banvaaluum, NpoBeAeHHbIe B OAHOM MecTe, Kak ykasaHo B 5.4.5,
He 6yayT agekBaTHO NOATBEPKAATL NMPUrOAHOCTL YKa3aHHOW anbTepHaTUBHOW UCTIbITATENBHOM NITOLLIAAKK.

Ans oueHKu NPUrogHOCTN ansTepHaTUBHON UCNbITATENBHON MNoLLaAKU peKkoMeHAYeTCsl UCToNb30BaTh NPo-
Lueaypy no 5.4.6, oCHOBaHHY Ha NPOBEAEHUA MHOXECTBEHHbIX M3MEepEeHUii MapamMeTpoB Banuaauum NpuMeHu-
TENbHO K 06beMy, 3aHUMaeMOMY UCMbITyeMbiM TC. 3T sMepeHUst OoTHOCUTENbHO BanuaaLmMmn A0SDKHbI HAXOAUTb-
CA B npedenax gonyckaemol norpelHoctv + 4 ob, Ang Toro 4Ytobbl UCMbITATENbLHYIO NNOLWAAKY MOXHO Bblno
cuMTaTh NPUroaHOM B KaUeCTBe 3KBUBANIEHTHOW OTKPLITOM M3MepUTeNbHON NioLlaaxe.

MpumeyaHune—IonyGe3sxoBble Kamepbl OTBEHAIOT TPeGOBaHWSM, NPeabABMAEMbIM K KA4ECTBY MCMbITATENb-
HbIX NOWAA0K, YKa3aHHbIM B 5.2.4.

5.3.2 UcnbiTaTenbHble Nnowagky 6e3 nnactuHbl 3asemneHus (FAR)

Ansa namepeHwuin nanydvaemoix MPT MoXeT BbITb UCMOSb30BAHO 3KPAHUPOBAHHOE NOMeLLeHWe, MOSTHOCTLIO
MOKPbLITOE MorsoLLaLLIMM MaTepyarnom [MonHocTbio 6e3axoBast kamepa (FAR)].

Hopmbl nanyvaemelx AP npu ucnonssosaHun FAR AormkHbl 6bITh YCTAHOBMEHBI B COOTBETCTBYHOLLUX
cTaHgaptax B obnacti AMC (obLmx cTangapTtax, ctaHgapTax Ha rpynnbl TC unu TC koHKpeTHoro Tuna). CooTeeT-
cTBVe TpeboBaHNAM (HopMaM) Mo 3auTe paguocnyo npu namepeHusx 8 FAR JomkHO ycTaHaBNMBATLCS Tak e,
KaK npu n3sMepeHusiXx Ha OTKPbITOW McnbiTaTensHon nnowaake OATS.

FAR npegHasHaveHa anst MogenvpoBaHunsi CBoBOAHOro NpocTpaHCcTBa, € TeM YTODbl Ha MPUEMHYHo N3Me-
pUTENBbHYIO aHTEHHY MPUXOANN TONLKO MPSIMOR NyY OT nepefatoLlelt aHTeHHbl unu oT uenbityemoro TC. Bee
HenpsMble 1 OTPaXKeHHbIE Ny4W OOMKHLI MUHUMU3UPOBATLCH 3a CHET NPUMEHEHUS Ha BCEX CTeHaXx, MOTOJKE U1
nony FAR cooTBeTCTBYHOLLEro BbICOKOHACTOTHOMO nornowatoliero matepuana. Kak u SAC, nonHocTbto 6e3axo-
Basi KOMHaTa U3oNUpPYeT NPUEMHYH aHTEHHY OT BHELLHUX BY-nomex 1 no3sonsieT npoBoAnTs UcnbITaHUst TC Hesa-
BWUCUMO OT MOroAHbIX YCIOBUIA.

5.4 Banupauus ucnbiTaTenlbHOM Niowaaku
5.4.1 O6wWwune nonoxeHus

B HacTosiLeM cTaHAapTe ycTaHoBMNEeHb! TPV MeToda Banunaaumm ucnsitatenbHOW nnoLagku:

- MeToA HOpManM3oBaHHOro 3aTyXaHWs UcnbiTaTensHor nnowaakn (NSA) ¢ HacTpoeHHbBIMU AWUMONAMMK;

- MeTo4 HOPManM30BaHHOIO 3aTyXaHWUA UCTbITaTENBHOM NNOLWAAKM C LUMPOKOMONOCHLIMW aHTEHHaMU;

- MeToA ONopHO ucnbiTaTensHow nnowwaakv (RSM) ¢ LUMpoKononocHbIMY aHTEHHaMU.

Banuaauna ucneiTatenbHbIX NAOLWAA0K C NNAcTUHON 3a3emienust (T.e. OATS n SAC) npuseaeHa s 5.4.2
1 5.4.3, nogpobHele npoueaypbl Ana RSM yctaHoeneHbl B 5.4.4, ans metoga NSA — B 5.4.5.

Ona sanuaauun SAC n OATS ¢ ykpbITUEM OT aTMOCepHBIX BO3AeNCTBIIA TpebyeTcs NposeaeHUe A0NONHU-
TenbHbIX U3MepPeHUi, Kak ykazaHo B 5.4.6.
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B tabnuue 7 npuBeaeHsbl MeTOAL! Banuaaumm, NpUMeHsieMble ANS yKasaHHbIX BUAOB UCTIbITATeNbHbIX NNo-
Wwagok. Kak BuaHo 13 Tabnuubl, Ans kaXxaoro BuAa UCTbITaTeNbHbIX NNOWAAcK NPUMEeHSIIoT ABa UK TpU MeToaa
Banuaaumu. B HacTosiLeM cTaHgapTe NpuBeaeHHbIe MeToabl CHUTaTCA SKBUBANEHTHLIMU, COOTBETCTBUE KpUTe-
puyio BanMaaummn moxeT 6biTh NoATBEPXKAEHO C NOMOLLLIO TONBKO 0AHOro MeTofa. KpoMe Toro, HA 0uH U3 3TUX
METO/I0B HE CUMTAETCS OMOPHBLIM METOZI0M.

Ta6nwuua 7 — Metoabl Banuaaumm ucneitatensHelx nnowagok OATS, Ha ocHoBe OATS, SAC n FAR

MpumeHeHne MeToaa Banupauuu UcnbITaTeNbLHOW NNOWALAKA

Bua venbitarensHoi nnowaakm HactpoeHHbie aunonu LLinpokononocHbie LUnpokononocHbie
NSA aHTeHHbl NSA aHTeHHb RSM
OATS Aa Aa Aa
OATS ¢ yKpbITUEM OT aTMOC- Het Aa Aa

hepHbIX BO3AENCTBUN

SAC Het Da Ha

FAR Het Na Ha

5.4.2 O630p NpUHUMNOB Banuaauum ucnbiTaTenbHOW Nnowaaku

Banupgauuio neneitatensHom NAoWaaku NPoBoaAT € UCNONb3OBaHUEM ABYX OAWHAKOBO NOSIAPU3OBAHHbIX
aHTeHH. Banvaauuio npoBoaaT oTAenbHO ANA ropusoHTanbHON U BEpTUKaNbHON nonsapusaumi.

3aTyxaHue ncnbelTaTensHOR NNOLWAaaKW NONyYaT U3 pasHULbI:

- HarMpsPKEeHUA UCTOYHMKA Vi, NOAKNIOYEHHOrO K NepeaaloLLeit aHTeHHe;

- MONY4EHHOro MaKCUMarbHOro HaNPsHXXeHUA Vg, U3MEPEHHOro Ha 3aXKuMax NpUeMHON aHTEeHHbI BO BpeMsl
CKaHWPOBaHWsI BbICOTbI 3aAaHHON aHTEHHbI.

NamepeHHoe saTyxaHue SA nnowagku OATS (kak B 5.2) 1 Apyrux ucnbitatenbHbIX MIoLLaAoK ¢ NacTUHOW
3asemneHuns (kak B 5.3.1) cpaBHUBAIOT C XapaKTepucTUKamMu, nonyyeHHbIMK Ha naeansHo OATS, uTo asnsaeTca
onpegeneHuemM UamepsieMoi BEMMUUHBI NpU BanvaaLmm ucnbiTatenbHbIX Nnowaaok. Peaynsratom Takoro cpas-
HeHus siBnsieTcs oTkioHeHWe SA, AAg, Bbipaxkaemoe B Ab [cM. ypaBHeHust (26) un (27)]. MNnowagka cunTtaetcs
NpUrogHoi, Korga sHaveHue oTKNoHeHus1 SA HaxoauTces B Nnpegenax + 4 ab.

Mpu NpeBbILLeHN KpuTepus + 4 ob ucnbiTaTensHasi noLlaaka omkHa bbITe uccnegosaHa cornacHo 5.4.5.3.

MpumedyaHune— ObocHOBaHWE KpUTEPUSI NPUIOAHOCTU MCNbITaTeNnbHON nnowaakm 4 ab npueeageHo B
npunoxexHumn F.

OTKIOHEHUA N3MEPEHHOTO 3HaYEeHUS 3aTyXaHWs NIOLLAAKN He JOJDKHbI UCTIOSb30BaTLCS AN KOPPEKTUPOB-
KN M3MEepeHHOro 3HaueHUs1 HanpsbkeHHocTU nons ucneityemoro TC. Mpoueaypy no 5.4 cnegyeT NPUMeHsITb TOIb-
Ko A4N15 BanuaaLum ncnbiratenbHbIX Miowaaox.

5.4.3 MpuHUMNbI U 3HaYeHus MeToaa namepeHus NSA ansa OATS u SAC

3HauveHust NSA, BbluMcneHHble Ha 0cobbiX YacToTax, NpedcTaeneHsl B Tabnuuax 8 u 9 anst HaCTPoeHHbIX
AWNOonbHBIX aHTeHH 1 B Tabnuue 10 ans LuMpokononocHbIX aHTeHH. O6o3Hauenus d, hy, hy, fiy M Ay NpvBoasTcs
B KOHLIe Tabnuubl 8.

NMpumevaHune 1 — 3HauyeHUss HOPMANM30BaAHHOIO 3aTyxaHusi nrowaaku (NSA) gnsa 4acToT, OTNINYHBLIX OT NPU-
BedeHHbIX B Tabnuuax 8, 9 u 10, MOXHO NONy4YUTb C MOMOLLLIO NMUHENHOW MHTEPNONAUMK TabnNUYHbIX 3HAYEHWUN.

MpumeuvuaHune 2 — MameputensHoe pacctosiHe d Mexay pelleTkamy Joronepuoanyecknx nap gUNonbHbIX
aHTeHH U3MepseTcsl OT MPOEKUUM HA MITOCKOCTb 3eMMNU CpeaHEN TOYKM TPaBepChl KaXAOW aHTEHHbI.

MpumevyaHune 3 — MN3ameputenbHoe paccrosiive d mexay BUKOHUYECKMMU aHTEeHHaMM U3MEpSIIOT OT LeHTpa
OCU Ha TOYKE NUTaHWUSI aHTEHHbI.

Ona usmepeHuin npy kaxxaor nonsipusaumMmn metogom NSA npoBogsT ABa pasnUyHbIX U3MEpEeHUst NpUeMHo-
ro HanpskeHust Vg . Ha pucyHkax 29 u 30 npeacraBneHbl yCTAaHOBKU 1S 3TUX U3MEPEHUIA.
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Tab6nwuy a8 — TeopeTndeckoe HOpPManu3oBaHHOE 3aTyxaHue nnowagakm Ay. Pekomengyemas reometpusi ansi
HacTpavBaeMbIX MOMYBOMHOBLIX AUMONEN Npu ropu3oHTanbHON nonspuaaumm

Monspuaauus [opusoHTanbHas lopusoHTansHas [opusoHTanbHasn lopusoHTanbHas
d 3m? 10 m 30 m 30m
hy 2m 2m 2m 2m
hy oT1p04m oT1004m oT1mo4m oT2006 ™
fur
(MI'w)
30 11,0 24 1 41,7 38,4
35 8,8 21,6 39,1 35,8
40 7,0 19,4 36,8 33,5
45 5,5 17,5 34,7 31,5
50 4.2 15,9 32,9 29,7
60 2,2 13,1 29,8 26,7
70 0,6 10,9 27,2 241
80 -0,7 9,2 24,9 21,9
90 -1,8 7,8 23,0 20,1
100 -2,8 6,7 21,2 18,4
120 4,4 5,0 18,2 15,7
140 -5,8 3,5 15,8 13,6
160 -6,7 2,3 13,8 11,9
180 -7,2 1,2 12,0 10,6
200 -8,4 0,3 10,6 9,7
250 -10,6 -1,7 7,8 7,7
300 -12,3 -3,3 6,1 6,1
400 -14,9 -5,8 3,5 3,5
500 -16,7 -7,6 1,6 1,6
600 -18,3 -9.3 0 0
700 -19,7 -10,6 -1,4 -1,3
800 -20,8 -11,8 -2,5 2,4
900 -21,8 -12,9 -3,5 -3,5
1000 -22,7 -13,8 -4,5 -4.4
d — paccTosHMe Mo ropusoHTanu Mexay npoekuMsMy repegatroen u NpUHUMaloLWwen aHTeHHaMy Ha nnac-
TUHE 3a3eMNeHust;
hq — BbICOTA LEHTpa nepegarolleil aHTeHHbl Had NNacTUHOW 3a3emIleHust
ho — pnanasoH BbICOT LUEHTpa NPUHUMALOLLEN aHTeHHbl Had NacTUHOW 3a3eMnieHus B MeTpax. Makcumane-
HbIli CUrHarn, NONMy4eHHbIV NPU CKAHWMPOBAHWWM BbICOTHI, UCMONb3yeTcs Ans pesynbratoB NSA:
fiy — YacroTa;
ANy — NSA
8) KoadhdULMEHTbI KOPPEKLMM B3AUMHOTO MMMeaaHca (cm. Tabnuuy 11) ANA rOpU3OHTaNbHO-NONAPU3OBAH-
HbIX HacTpanBaeMblX NOMYBONHOBbLIX AMNONEN, HAaXOAALWMXCsl APYr OT Apyra Ha paccTosHuM 3 M, cnegyeT uenons3o-
BaTb B ypaBHeHuM (26).
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Tabnwuuya 9 — TeopeTuyeckoe HOpPManW3oBaHHOE 3aTyxaHue nnowagkn Ay. Pekomengyemas reomeTtpus ans
HacTpavBaeMbIX MONMYBOMHOBbLIX AUMONEN NPY BEPTMKAINBHON nonspuauum

d=3m? d=10m
” h,=275m hy =2,75m h =275m
(Mlu)
o) ) o) ) ) )
30 2,75—4 12,4 2,75—4 18,8 2,75—6 26,3
35 2,39—4 11,3 2,39—4 17,4 2,39—6 24.9
40 2,13—4 10,4 2,13—4 16,2 2,13—6 23,8
45 1,92—4 9,5 1,92—4 15,1 2—6 22,8
50 1,75—4 8,4 1,75—4 14,2 2—6 21,9
60 1,50—4 6,3 1,50—4 12,6 2—6 20,4
70 1,32—4 4.4 1,32—4 11,3 2—6 19,1
80 1,19—4 2,8 1,19—4 10,2 2—6 18,0
ao 1,08—4 1,5 1,08—4 9,2 2—6 17,1
100 1—4 0,6 1—4 8,4 2—6 16,3
120 1—4 -0,7 1—4 7,5 2—6 15,0
140 1—4 -1,5 1—4 5,5 2—6 14,1
160 1—4 =31 1—4 3,9 2—6 13,3
180 1—4 4,5 1—4 2,7 2—6 12,8
200 1—4 -5,4 1—4 1,6 2—6 12,5
250 1—4 -7,0 1—4 -0,6 2—6 8,6
300 1—4 -8,9 1—4 -2,3 2—6 6,5
400 1—4 -11,4 1—4 —-4,9 2—6 3,8
500 1—4 -13,4 1—4 -6,9 2—6 1,8
600 1—4 -14,9 1—4 -8,4 2—6 0,2
700 1—4 -16,3 1—4 -9,7 2—6 -1,0
800 1—4 -17,4 1—4 -10,9 2—6 -2.,4
900 1—a -18,5 1—4 ~12,0 26 -3,3
1000 1—4 -19,4 1—4 -13,0 2—6 4,2

2) KoathhMLMEHTI KOPPEKLMM B3aUMHOTO UMneaaHca (cM. Tabrmuy 11) ans BepTUKanbHO-NONAPU30BaHHbIX
HacTpavBaeMbIX MONYBONHOBbLIX AMMONEN, HAXOAALWMXCS APYr OT Apyra Ha paccTosiHuM 3 M, crieyeT UCnonb3oBaTh
B ypaBHeHuu (26).
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Tab6nuuya 10 — TeopeTnieckoe HOPMANU3OBAHHOE 3aTyxaHue nnowagkn? Ap- PexomeHngyemas reometpust grist
LLUIMPOKONOITOCHBIX AHTEHH

Nonspusauus lopuszoHTanbHan BeptukansHas

d M 3 3 10 10 30 30 3 3 10 10 30 30

h, M 1 2 1 2 1 2 1 1,5 1 1,5 1 1,5

By, win M 1 1 1 1 1 1 1 1 1 1 1 1

2, max M 4 4 4 4 4 4 4 4 4 4 4 4
s Ay

(MT'u) b (M%)
30 15,8 11,0 | 29,8 | 24,1 478 | 41,7 8,2 93 | 16,7 | 16,9 26,0 | 26,0
35 134 8,8 271 | 21,6 451 | 39,1 6,9 8,0 | 154 | 15,6 24,7 | 24,7
40 11,3 7,0 249 | 194 428 | 36,8 5,8 70 | 142 | 144 23,5 | 23,5
45 94 | 55 229 | 17,5 40,8 | 34,7 4,9 6,1 | 13,2 | 13,4 225 | 22,5
50 78 | 4,2 21,1 | 15,9 38,9 | 32,9 4,0 54 | 12,3 | 12,5 216 | 21,6
60 50| 2,2 18,0 | 13,1 35,8 | 29,8 2,6 4,1 | 10,7 | 11,0 20 20
70 2,8 06 | 155 | 10,9 | 33,1 | 27,2 1,5 3,2 9,4 9,7 18,7 | 18,7
80 0,9 -0,7 | 13,3 9,2 30,8 | 24,9 0,6 2,6 8,3 8,6 17,5 | 17,5
90 -0,7 | 1,8 11,4 7.8 28,8 | 230 -0,1 2,1 7,3 7,6 16,5 | 16,5
100 -20 | -2,8| 97 6,7 27 21,2 | -0,7 1,9 6,4 6,8 15,6 | 15,6
120 42 | 44| 7,0 5,0 239 | 182 15 1,3 49 5.4 14,0 | 14,0
140 -6,0 | -5,8| 4,8 3,5 21,2 | 158 1,8 | =15 3,7 43 12,7 | 12,7
160 -74 | -6,7| 31 2,3 19 138 -1,7 | -37| 26 34 11,5 | 11,6
180 -86 | -7,2| 17 1,2 17 120 -1,3 | -53 | 1,8 2,7 10,5 | 10,6
200 -96 | -84 | 0,6 0,3 15,3 | 106 | -36 | -6,7| 1,0 2,1 9,6 9,7
250 -1,7(-106| 1,6 | -1,7 | 11,6 7,8 -7,7 | -9.1 | -0,5 0,3 7.7 7,9
300 -12,8| -12,3| -3,3 | -3,3 8,8 6,1 | -10,5| -10,9( -1,5 | -1,9 6,2 6,5
400 -14,5| =149 -5,9 | -5,8 4,6 35 | -14,0| —12,6| 4,1 | -5,0 3,9 4,3
500 -17,3| -16,7| -7,9 | -7,6 1,8 16 | =164 | -15,1| 6,7 | -7,2 2,1 2,8
600 -19,1| -18,3 -9,5 | -9,3 0,0 0,0 | -16,3| -16,9| -8,7 | -9,0 0,8 1,8
700 -20,6 | -19,7| -10,8| -106 | -1,3 | -1,4 | -18,4 | -18,4| -10,2| -10,4 | -0,3 | -0,9
800 -21,3| -20,8| -12,0| -11,8 | -2,5 | -2,5| -20,0 | -19,3| -11,5| -11,6 | -1,1 | -2,3
900 -225| -21,8|-12,8| -129 | -3,5 | -3,5| -21,3| -204|-12,6 | -12,7 | -1,7 | -3,4
1000 -23,5| -22,7|-13,8| -138 | 44 | 45| -224| -21,4|-13,6| -136 | -3,5 | —4,3
8) 3TM gaHHbIe OTHOCSTCHA K aHTEHHaM, KOTOPbIE MMEIOT MPOCBET OTHOCMTENBHO IMIACTMHBI 3a3EMITEHUS HE
meHee 25 CM, KOIra LeHTP aHTeHH HaxoaMTCs Ha paccTosiHum 1 M Hag 3as3eMnsiowen NNacTMHON NPU BEPTUKANbHON
nonapusaumn. OcTanbHble gaHHbIE NONY4YANT Yepes NIMHENHYI0 UHTEePronsLmIO.
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* N n3meputesibHoro paccroaHms 30 m.

acR — noTepu B kaGene NpuHUMalOLleil aHTeHHbl; acl — noTepu B ka6ene nepeaarollieil aHTEHHbI;
For — K03(h(hULMEHT NpUHMMAIOLLE aHTeHHbl; Fal — KoahuLuueHT nepefatoLleii aHTEHHbI;
\j — HanpsbxeHvne McTouHMKa; VR — nonyyeHHoe HanpsikeHue

PucyHok 29 — KoHdurypauusi o60pyfoBaHust A1 U3MEPEHUs 3aTyXxaHUsi M/oLaaKu
npy TOPU30OHTa/ILHON Nonspusauum

19



FOCT CISPR16-1-4—2013

* 1N n3mepuTesbHOro pacctosHus 30 M.

ucR — noTepu B kabene npuHumaroLleli aHTeHHbl; UCT — noTepu B kabesne nepeatllieli aHTEHHbI;
F3r — koahpuLNeHT npuHumalolleii aHTeHHbl; Fal — koadpduumeHT nepegatolleli aHTeHHbI;
b, h2— cm. Tabnuuy 9; LL — HanpskeHue MCTOUHMKA; \/R— MnosydeHHoe HanpshkeHue

PucyHok 30 — KoHdpurypaumsi o60pyoBaHust ANsi U3MEPEHUs 3aTyxaHus NoLaaKu
npu BepTUKaNbHOI MoNspM3aumMn ¢ UCMNofb30BaHUEM HacTpauBaembix AUNonel

MepBoe nokasaHue \/R(VbIRECT) cHUMatT npy 0TCOeAMHEHNN ABYX KOaKCHMasibHbIX Kabenen oT ABYX aHTEHH
N NOAK/IOYEHUN UX OAMH KAPYTroMy yepes aganTtep. BTtopoe nokasaHue \/R(VSITE) cHMMalOT, KOrga KoakcuasbHble
kabenu cHoBa MOACOEAMHAIOTCA K CBOMM aHTEHHaM, U U3MEepsAT MakCMMasbHbli CArHaN NpW CKaHMPOBaHWUK
NPUEMHOI aHTEHHbI NO BbicoTe (1—4 M ANSA n3MepuTenbHbIX paccToAHNn 3 M 1 10 M 1, NM60 1—4 M, NM60 2—6 ™
ana pasHeceHus 30 Mm). MNpy 060UX 3TUX U3MEPEHUAX HaNPsHKeHWe UCTOYHUKA curHana Ll noppepxunsaetcs
NOCTOSAHHbIM. [MoNy4YyeHHble pe3ynbTaTbl BMecTe ¢ NSA (AM) UCNOMb3YHOTCA B NPUBEAEHHOM HUXKe ypaBHeHUU (26)
ON9 NONy4vYeHns pesysibTaToB OTKI0OHeHUA SA. Bce uneHbl ypaBHEHUA UMEIT pa3mMepHoCTh B Aelubenax.

AAS - VDIRECT- VsIiTE- FaT- FaR- An- AATOT, (26)
roe AAS — OTK/IOHEeHue SA;
EaT — KO3(h(hULMEHT KanMBpPOBKN NepefaroLLeil aHTEHHbI;
FaR — KO3(h(PMUNEHT KaTIMOPOBKM NPUEMHOI aHTEHHBI;
An — NSA B cooTBeTcTBUM Cc Tabnuuamu 8, 9 n 10;
AA tot — KO3I(hPULMEHT KOPPEeKLUN B3aUMHOro nMmnegaHca.

FaT n ~aR ABASOTCA KO3 ULMEHTAMMU KaIMGPOBKN aHTEHHbI B CBOGOAHOM NPOCTPaHCTBE.
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MepBble ABa YneHa ypaBHEHWS XapaKkTepuayoT peanbHoe U3MepeHue 3aTyxaHusa nnowaakum (SA), To ectb
pasHocTb Vpreet — VgiTe NpeactaensieT coboii knaccuieckuii BUA 3aTyxaHuws Niowazaki, Kotopoe ornpegensieTcs
BHOCMMbIMW NOTEPSIMU HA TPACCEe PacrpoCTpaHeHWs C yH4eTOM ABYX UCNOMb3YEeMbIX aHTEHH.

TeopeTnyeckre 3Ha4eHWsI NonpaBoYHoro koaddrumeHTa B3avmMHoro umnegaHca AA, ror A58 reomeTpudec-
KUX NapaMeTpoB Npu UCMOSb30BaHUIN PE3CHAHCHLIX HacTpanBaeMbIX AUMOreit, pasHeCeHHbIX Ha 3 M, FOpU3oH-
TanbHOW 1 BepTUKaNbHOW nonsipusaumii npueedeHsl B Tabnuue 11. Ons Apyrux reoMeTpu4eckux napameTpos,
Hanpumep 10 nunu 30 M UNK, ecnu NCNONb3YHOT LLMPOKOMONOCHLIE aHTEHHbI, Monpaskv B3anMHOro UMneaaHca He
TpebytoTes.

Tabnwuua 11 — NonpaBo4Hbie KO3MOULMEHTEI B3aMMHON CBA3WN Ans ucnbitaHust NSA npu UCNonb30BaHWM pe3oHaH-
CHbIX HacTpavBaeMbIX AWNonen, pasHeCeHHbIX Ha 3 M

AAgor — CyMMapHbIA NONPaBoYHbLIA kKo3thduUneHT B Aeunbenax
[opu3aoHTanbHas nonspusaums BepTtukanbHaa nonspusauuns
fi d=3m d=3m
(M) hy=2m h=275m
h,=1—4m h, = (cm. Tabnuuy 8)
30 3.1 2,9
35 4,0 2,6
40 4,1 2,1
45 3,3 1,6
50 2,8 1,5
60 1,0 2,0
70 -0,4 1,5
80 -1,0 0,9
90 -1,0 0,7
100 -1,2 0,1
120 -0,4 -0,2
125 -0,2 -0,2
140 -0,1 0,2
150 -0,9 0,4
160 -1,5 0,5
175 -1,8 -0,2
180 -1,0 -0,4
MpumedvaHune 1 — 3Ha4veHus onsi pe3oHaHCHbIX Aunorei bl paccynTaHbl C NOMOLWBIO METOAA MOMEH-
TOB U 4MCrOBOro anekTpomarHuTHoro koga (NEC) wnu komnetotepHor cuctembl MININEC [3], [4], [9].
MpumevaHune 2— 3TN NONPaBOUHbIE KO3IDIPIULMEHTHI HE MONMHOCTBIO ONUCHIBAIOT KO3 DULUNEHTLI Kannb-
POBKW aHTEHH, U3MEPEHHbIe Hag NNacTMHOW 3a3eMIieHusi, Hanpumep, Npy BbicoTe 3 UNu 4 M, Tak Kak Ha HWKHUX
yacToTax aTM KOIMOULUMEHTbI KANMOPOBKM aHTEHH OTNNYAlOTCsl OT KO3MMULMEHTOB KannbpoBKM aHTEHH B CBOGOA-
HOM npocTpaHcTBe. OgHAKO 3TV 3HAYEHMA NMPUeMNeMbl Al BbiSIBMEHUS aHOManui nnoLwanku.
MpumedyaHune 3 — Monb3oBaTtenb AOMKEH NOMHUTb, UTO HEKOTOPbIE MOMYBONHOBLIE ANMNONW UNN AHTEH-
Hbl C HEOBbIYHBIMU CUMMETPUPYIOLMMU YCTPOUCTBAMU MOTYT UMETb XapaKTEPUCTUKM, OTIIMYHBIE OT XapaKTepucTuk
aHTEeHHbI, yKa3aHHbIX B pasgene 5.4.5.4.

Mpw ncnonb3oBaHUM COOTBETCTBYHOLLMX METOAOB KPUTEPUW BanmaaLum YAOBNETBOPSIIOTCA:

- Ha yacToTax, MprBeAeHHbIX B TabnuLe 8, ecriv UcronbayTcs HacTpanBaemMble AMNObHbIE aHTEeHHbI;

- Ha YyacToTax B HeobXoaAMMOW MOMoce YacToT, ecni UCNOMb3YHTCS LNMPOKOMNOMOCHbIE aHTeHHbI (MeToa
yacToTHoW pa3eepTku NSA, cm. 5.4.5.2).

Ons noaTBepXaeHWs OTCYTCTBUS KonebaHWs HanpshkeHUsl, BbI3BAHHOTO U3MEHEHUAMU TeMMepaTypbl B 13-
MepUTenbHbIX YCTPONCTBaX UNK kabensx, Heo6xoaMmo Yepes onpeaeneHHbI MPOMEXYTOK BPEMEHU MOBTOPHO
n3mMepuTb Vprect AN NOATBEPXAEHUSI CTAOUNEHOCTM pe3ynsTaTos.

B tabnuue 10 nepeuncneHsl 3HavyeHst NSA ans LUMPOKONOMOCHBIX aHTEHH, TaKUX, HanpuMep, kak BUKoHK-
YecKue aHTeHHbI UK noronepuognyeckmne peLleTki, OpUueHTUPOBAaHHbIE Kak FrOPU30HTasbHO, Tak U BepTuKarbHO
OTHOCUTENbHO NiIockocTy 3eMnu. B Tabnuue 8 nepeuncnerbl 3HadeHns NSA ans HacTpoeHHbIX NoSYBOMHOBbIX
avnonen, OpUeHTUPOBaHHbLIX FOPU3OHTANIbHO OTHOCUTENBHO MIIOCKOCTM 3eMiu. B Tabnumue 9 nepevncneHbl 3Haqe-
H1st NSA K HacTpoeHHbIM NoSTYBOSTHOBLIM AUMOSAM, OPUEHTUPOBAHHbLIM BEPTUKANBHO OTHOCUTENbHO MITOCKOCTY
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3emMnu. B Tabnuue 9 npusegeHbl orpaHUHeHUs Mo BoICOTe NepeMelLeHUs M3MepUTeNbHO aHTeHHbI Ay (HUKHWIA
KoHeL, MpYeMHOoro AUNons He A0SMKEH HAaXOAUTLCS Ha paccTosiHUM 6onee 25 cM OT NIOCKOCTM 3eMin).

MpumeyaHune 4 — lMpuunHa pasnuunii B Tabnuuax 8, 9 u 10 3aknovaeTcss B TOM, YTO ANs LUMPOKOMNONOCHOM
@HTEHHbl U HAaCTPOEHHOrO MONYBOMHOBOMO AMNONSA BbiGpaHbl pas3fnnuyHblie reoMeTpuyeckue napameTpbl, NPexae BCero
BCneacTene nNpoCTpaHCTBEHHbIX OrpaHMHeHMVI, CBA3aHHbIX C NMPUMEHEeHneM Junonsi.

TouHble rpagyvpoBoYHbIe KO3t ULMEHTI aHTEHH Heobxoaumbl Npu namepeHnsix NSA. TpebytoTcs IMHEeNRHO
nonsipusoBaHHbIe aHTeHHbI. [pagynpoBoYHble kK03 PULIMEHTLI aHTEHH, coobLuaemble M3roTOBUTENEM aHTEHH, 0-
nyckaeTcsl UCNonb30BaTh AN onpeaeneHns noTepb, BHOCUMbIX CUMMETPUPYHOLLUM YCTPOWCTBOM, B YUCIE Mo-
Tepb, 06yCNOBNeHHbIX ApYrMMuM cbakTopamn. Ecrn npumeHsitoTes oTaeNbHble CUMMETPUPYHOLLIME YCTPOCTBA Uk
ntobble kabenbHble CMCTEMBbI, UX BRUSHWE A0MKHO BbiTb y4TeHo. dopMyna pacyeTa rpadynpoBoUHbIX koaddmum-
€HTOB MpW UCNONB3CBaHUW HacTpauBaeMbIX NONYBOMHOBLIX Aunoner npuseaeHa 8 5.4.5.4.

Ecnu 3HaueHne AAg npesebllwaeT = 4 AB, To Heo6xoaMMo eLle pas NPOBEPUTL:

a) NpaBWNbHOCTL NpoLEedypbl U3SMEPEHWIA;

b) TOUHOCTL N3MepeHUst rpaaynpPOBOYHbLIX KOSPPULMEHTOB aHTEHH;

C) OTKITOHEHWE 3Ha4YeHNsI HAaNPSHKEHWS UCTOYHMKA CUrHana UM TOYHOCTb M3MEPEHWIA U YCTAaHOBKM BXOAHOTO
aTTeHaTopa NPMeMHUKa N aHanM3aTopa CnekTpa;

d) nokazaHusi UsMepuTenbHbIX YCTPOWCTB.

Ecnv ownbkum no nepevncneHnsm a)—d) He BbISIBMEHbI, TO UCMbITATENbHYHO NAOWAaAKyY creayeT npusHaTte
HenpuroaHon Ans NposedeHnst UsMepeHuii, 1 HeobxoanMbl AeTanbHble MCCNeAoBaHNSt BO3MOXHbIX MPUUNH. Bos-
MO>XHble OLLMBKY, KOTOPbIe MOTYT NOSIBUTLCS NPU M3MEPEHMSX HOPManM30BaHHOMO 3aTyXaHus nnoLaaku, npuee-
AeHbl B npunoxeHun F.

B cBs3M c TEM YTO M3MEPEHUS NpK BEPTMKANBHOM NONAPM3aLMn aHTEeHH, Kak NpaBuno, TpebyoT GonbLuei
TOYHOCTU, HEOBXOAVMO OTMETUTb, YTO UCCREeAOBaHUS aHOMANUIA NoLLAAKA crnedyeT NPpoBOAWTL NPEUMYLLECTBEHHO
rno pesynstatam 6onee YyBCTBUTENbHBIX USMEPEHWIA, YEM MPU U3MEPEHUSIX MPW FOPU3OHTANBHON MONsipU3aLn.

Heobxognmo nposepuTh crneaytoLlee:

1) COOTBETCTBUE PAZMEPOB W KOHCTPYKLWMM MNACTUHbI 3a3EMITEHNS YCTAHOBNEHHBLIM TpeboBaHUAM;

2) Hanu4We NpensaTCTBUIA No NEpUMETPY UCTbITAaTENbHON NIOLLAAKN, KOTOPbLIE MOTYT Bbi3BATb HEXenaTenb-
Hoe paccesiH/e anNeKTpoMarHUTHbIX BOSTH;

3) XapaKTepUCTUKUN YKPBITWS OT BIUSIHWS aTMOCepHBIX SBNIEHNIA;

4) HeoAHOPOAHOCTL MNTACTUHBI 3a3€MTEHUS MO OKPYXXHOCTU NOBOPOTHOIO CToNa, Koraa NoBepXHOCTb MOBO-
POTHOTO CTONAa BbIMOJIHEHA U3 MPOBOAALLEro MaTepunana 1 HaxoAMTCs Ha TOW e BbicoTe, YTO U NylacTUHa 3a3em-
neHust;

5) TonwmHy AnaneKkTpuyeckX NOKPLITUIA MNaCTUHLI 3a3eMINEHUS;

6) HanuuMe TeXHONOrMYecKNX OTBEPCTUIA AN NECTHUL, B NNAcTUHe 3a3eMrieHns, BeayLwmx B Noa3eMHble
NoMeLLEeHUSI KOHTPOTS.

5.4.4 MeTopg onopHoun ucnbiTatenbHOW nnowaaku ana OATS n SAC

5.4.4.1 O6wue nonoxeHus

MeTog onopHol ucnsiTatensHon nnowaaku (RSM) — ato elle oavH MeToa Banuaaumm NpuUroaHOCTU UCTbi-
TaTenbHOW NIoWaaKkM ¢ UCMosb30BaHUEM LWMPOKONONOCHLIX aHTeHH. Kak 1 ans metoga NSA, TpebyeTcs oLeHka
VoirecT Y Vgime. OTY pesynbTathl NOAYYaloT ¢ UCMOMb30BAHUEM TOM XXe reoMeTpuv U nonspusaunm, Kotopble
npumMenanuck ana metoga NSA. ina OATS unu SAC, umetowmx 3almTty ot atMocdepHbIX BO3AENCTBUIA, UC-
nonb3yoT criegytoLLie KoHdurypauum:

- paccTosiHue, Ha KOTOPOM NPOBOAAT UCNbITaHWe, — 3 unu 10 m.

Mpumedvyanune 1— Xora METOA ONOPHOW UCHLITATENBHOW MIOWAAKM MOXHO NMPUMEHATb Ha paccTosiHum 30 M,
3TO NpakKTn4eckun Heu,enecoo6pa3Ho n3-3a OrpaHUYEeHHOro Ymcna Takux nnowaaok;

- BbICOTa NepeaatoLleil aHTEeHHbI NPY FOPU3OHTaNbHOW NONApU3aumMu 1 unmn 2 M, Npyu BepTUKaNLHOIM Nonsipu-
saunum 1 nnm 1,5 m;

- AnanasoH CKaHUPOBaHWSA BbICOTbI AaHTEHHbI — 1—4 M.

OcHoBHoe pasnuune mexay metogamv RSM n NSA 3akniouaetcs B pacyeTe OTKIIOHeHUI SA, ncnonb3yst
ypaBHeHue:

AAg = Vpireer — Vaire — Aaer- 27)

[ns onopHoii aHTeHHoN nNapbl SA Ajpr BMECTO KO3(hULMEHTOB NPMHMMAIOLLIEH N NepeAatoLLell aHTEHH 1
BbIYMCNEHHOro 3HaveHnst NSA Ay UCnonb3ayloT U3MepeHHble pesynbTaThl.
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Mpumeuanune 2— Appg He ucnonbsyeT KOIMPUUNEHTHI aHTEHHDBI, HO YUUTHLIBAIOT CBSI3b MEXAY aHTEHHAMW
M BMusiHMEe B3aUMOCBA3W C MINacTMHON 3asemneHns. Kpome Toro, y4uTbIBaOT AUarpammy HanpasrieHHOCTU aHTEHH, YTO
otnuyaetca oT metoaa NSA, npu KOTOpoM AgnarpaMmbl HaNPaBNEHHOCTU aNMPOKCUMMPYIOTCS, Kak ecrim 6bl oHN Gbinn
aunonsimu MNepua.

Ina OATS unu SAC, MmetoLLuUX 3aLlWUTY OT MOrOAHLIX YCNOBUIA, TpebyloTcsl YeTbipe KOMNNeKTa AaHHbIX,
T. €. BbICOTa ABYX aHTEHH C ABYMSI MONSApU3aumaMu, Kak ykazaHo B Tabnuue 12.

Tab6nuuya 12 — Npumep Habopa AaHHbLIX ANA Appr

Uacrora, 3aryxaHue ONOpHOW NAOLLAAKK ¢ NAPON aHTeHH App, AB, Npu nonapuaauum
Mruy rOPU3OHTaNbHOM BEPTUKANBLHOW
30 hi=1m h,=2m hi=1m h,=15m
31
32

Mpu ncnons3oBaHWK aHanuMaaTopa ceT UNW NPUeMHUKA C NMoLIAaroBbIM NpupalleHneM 4acToTel 4NN Bbinor-
HeHust uaMepeHust RSM ncnonb3ayoT pasmep wara no yactote no taénuue 13.

Mpumeuanne 3 — RSM — 3710 MeToa HacToTHOM pa3BepTku. B Tabnuue 13 yctaHoOBNeH MakcumanbHbI
pasmep Lwara.

Mpumeuanune 4 — [lpn ncnonb3oBaHMM NPUEMHUKA C HEMPEPLIBHOW HACTPOWKOW MNM aHanusatopa ChekT-
pa ana wamepenns RSM onpepenenve pasmepa wara no 4acrore no taénuue 13 He NpuUMeHsIOT.

Tabnunuya 13 — Paawvep wara no 4actote RSM

Monoca vactot, Ml'y MakcumanbHbiiA Wwar no vacrore, My
30—100 1
100—500 5
500—1000 10

YacToTbl gns nameperHnss RSM gomnxkHbl BbITe MOEHTUYHBI YACTOTaM NpU KanMbpoBKe OMOPHOTo 3HaYeHNs
SA ana napbl aHTeHH.

KpuTepuii AAg 13 ypaBHeHUs (27) 4ormkeH COOTBETCTBOBATL Ha YacToTax, MpvBeAeHHbIX B Tabnuue 13.

5.4.4.2 AHTEeHHBI, KOTOpbIe He pa3peLleHo UCMOJb30BAaTL ANs 3MepeHin RSM

B uensax HacTosLlero cTaHgapTa rubpuaHble aHTeHHbI He UCMOMb3YT AN U3MEPEHMIA Npy Banvaaumu
nnowaakn RSM.

MpumevaHnune 1 — Npu Banmpaumm ocobeix nnowanok SAC ¢ ncnonb3oBaHneM GUKOHUYECKMX U MMBPUOHLIX
aHTeHH nomny4atloT oveHb Bonblime OTKNOHeHUs1 B pedyrnbratax. OCHOBHas NMPUYMHE TakUX OTKIMOHEHWI 3aKMoHaeTcs B
Pa3nuyHbIX PaccTosIHWAX Mexdy PasoBbIMU LeHTpamMy aHTeHH, Hanpumep 10 M Ans BUKOHWMYECKUX aHTeHH U Npubnuau-
TenbHO 11,2 M Anst MOEpMAHLIX @aHTeHH. Y1066l n3bexaTb TakMx MOMEHTOB BOCMPOM3BOAVMMOCTY, HE UCTIONb3YIOT rmbpua-
HbIX @HTEHH.

MpumevaHune 2 — MbpuaHble aHTEHHbI OOLIMHO HE WMCMONb3YT AMNsl BanUAauun ncrbiTaTerisHON Nowas-
KM 13-3a GOnbLUMX HEONPEAENEHHOCTEN NPU PasMELLEHNN TakMX OBbIMHO BONMbLMX U OGBEMHBIX AHTEHH, OCOBEHHO 3TO
OTHOCMTCA K UCMbITaTenbHbIM Nowagkam 3 M, korga obwas gnvHa AsyX rmopuaHbIX aHTEHH MOXET COCTABMATE NOYTH 3 M.

MpumeyaHune 3 — Haunyuwwne pesyneratel ansg SAC nony4atot npyu UCMonb30BaHUM CTaHA4APTHbIX aHTEHH
{6ukoHnyeckux nnu LPDA) ansi nonyyenust Hu3koro AAg. 3anpeluaetcs HacTpolka napameTpoB SAC npu npoektmposa-
HUM ONA OOCTUXEHUS COOTBETCTBMS Banugauvv UCMbiTaTeNbHOW MNOWAAKM ¢ UCNONb3OBaHUEM 'MOPUAHBLIX aHTEHH.
Y106kl Nprobpectn SAC ¢ ynyudleHHbIMWU XapaKTepUCTUKaMK, Mo CPaBHEHUIO C TPEOOBaHWAMM HACTOALWLEro craHaapTa,
M3roToBMTENIO HeobXoaMMO BbINONHWMTE TpebosBaHne AAg = 3,5 ab.
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5.4.4.3 OnpepeneHune 3atyxaHusa ONOPHOWM ucnbiTatenbHol naowankn (REFTS) ¢ napoi aHTEHH

OfHUM 13 MeToL0B n3MepeHuns JIAPKSBAsieTcs ncnonb3oBaHne ONOPHON ucnbiTatensHol naowagkn (REFTS),
KOTOpasi UMeeT XxapakTepuUCTUKM, YCTaHOB/IEHHbIE MO npouegypam, onucaHHbiM B CISPR 16-1-5. [lpyroin meTtop,
npvsegeH B 5.4.4.4.

Ona nameputenibHOro pacctoaHus 10 M UCnonb3yT naeHTuYHblie nosmunn REFTS gna onpepenenus JTAPK,
KOTOpble ucnonb3oBanuce ana sanngaumn REFTS no CISPR 16-1-5 (cm. pucyHok 31).

Ons pacctosHnsa 3 M MU3MEpPeHUa NPOBOASAT Ha OCU, MPOXOAALLEA Mexay no3vunamu nepegawLLein n npu-
HUMaKLWen aHTEHH, KaKkaTo genanock ana sanngaunn REFTS noCISPR 16-1-5 (cM. pucyHOK31).

3m 35m 35m
TX TX RX RX
10m 3m 3m 10 m
W W w v
10 m

TX — nepepatollias aHTeHHa; RX — MpremHasi aHTeHHa
PucyHok 31 — PasmeleHne UCTbITATE/bHbIX TOUYEK AN M3MEPUTEIbHOTO PacCTosHUA 3 M

Cnepyloune npouenypsl UCNONb3YHOT npu onpegenenun JTAPK:

a) onpegenexne VDRECT,

b) pasmelleHre nepegaroLleil aHTEHHbI B TOPU30HTaIbHO NoAsipu3auun Ha Bbicote 1 M;
C) pasmeLlleHne NPMEMHOI aHTEHHbI B TOV Xe nonsapu3auum Ha pacctosHmm o\

d) onpegeneHne VsnE BO BpeMsi ckaHMpOBaHMWA BbICOTbl NPUEMHOWA aHTeHHbI OT 140 4 M;
e) BbluncneHne JIAPKno chopmyne

A”pr “ "DIRECT - ~SITel (28)

f) noBTOpeHue waroB b)y—e) Ans nepegarLleil aHTEHHbI BbICOTOW 2 M C TOPU30HTaNbHOW nonspusaune,
3aTeM N4 nepefatleil aHTeHHbl BbICOTON 11 1,5 M C BepTUKanbHON nonspusauunei.

5.4.4.4 OnpepfeneHne 3aTyxaHua ONOPHONM MCNbITATENIbHOW NNOWaAKN C Napoii aHTEeHH, UCNO/b3YA METOoJ,
ycpegHeHusa ana 6onbwnx OATS

Opyrum meTtogom onpegenernns JIAPKsiBnseTtcs nposefeHve nsMmepeHuii Ha 6onbwinx OATS (cm. cnegyto-
wue pasgens! kputepun pasmepa). OTKNOHEHNS S A ot ngeasnbHOro NoBeAeHNs Bbi3BaHbl OTPaHNYEeHHOl 061acTbio,
MIOCKOCTbIO NIACTUHbI 3a3eMJIEHUSA N OTPAXEHUSAMMU OT 06BbEKTOB, HAXOAALLMXCA BOM3N, HANPUMeEpP 3[aHus 1
JepeBbs. Bce oTpaXeHusa OT KpaeB MacTUHbl 3a3eM/IEHNSA MOTYT Bbl3BaTb CUHycOUAasibHble KoniebaHusa B usme-
peHusix SA, B OCHOBHOM, [/11 U3MepeHunii BepTukasbHON nonspusaunun. Npun n3ameHeHNnn MecTOMNONI0XEHNA aHTEH-
HOVi Mapbl Ha NacTUHe 3a3eMJ/IEHUA BeNnYMHa 1 asa KofiebaHusa TaKke N3MEHAITCA.

Ana ymeHblweHNa Takux appekToB SA N3MeEPAIOT B HECKONIbKUX NO3ULUUAX Mapbl aHTEHH W BbIYUCAAOT
cpefHee 3HaveHue. CpefHee 3HavyeHne agenaet SA ngeanbHoOl NaoOLWAaAKON.

MpumevaHnel — Takoli xe meTog npusegeH B chopmyne (28).

OATS ponxHa oTBeyatb cnefylowmmMm Tpe6oBaHNAM:

- MMHUMasnbHbIl pasmep NNacTUHbI 3a3eM/1eHNs Ao/KeH 6bITb 30 X 20 M;

- OTKNOHEHWEe OT NJI0CKOCTN JO/KHO 6bITb MeHee + 10 Mwm;

- 6e3 3aWNTHOrO C/10s (AM3NEKTPUK) HA MeTa/I/IMYEeCKON nnacTuHe 3a3eM/IeHUs.

Cnepytowne npouenypbl UCNONb3YIOT ANA onpeaeneHus Aapr:

a) onpegeneHve napHbIX UcnbiTatenbHbiX Todek OATS No cxeme Ha pucyHke 32. Bce AeBATb TO4YeK AN
KaXX[0W aHTEeHHbl fO/MKHbI BbITb pa3MelleHbl Ha NnacTuHe 3asemneHns. Ecnu Ha OATS ecTb yKpbIiTUE OT aTMoC-
(hepHbIX ABIEHUA, MUHMA/IbHOE paccTosAHME MeXAy N60i ncnbiTaTeNbHOW TOYKON U YKPbITUEM A0/KHO 6biTh
6onblwe 3 M. N3MepeHna BHYTPU YKPbITUA HE NPOBOAAT.

MpumeyvyaHune2 — PekomeHOyeTCA NOMECTUTb JIOKA/IbHYIO peLleTKy (CMCTeMy KOOPAMHAT) NOA, HeHyneBbIM
YINIOM OTHOCUTENIbHO (MPSAMbIX) TpaHeli NAacTWHbl 3a3€MJIEHNS, KakK M HEKOTOPbIA HeHyNeBOW yro/sl OTHOCUTENIbHO cBap-
Horo wWaa. Mpumep Takoro pasMelleHuss npuBefeH Ha pucyHke 33.
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VMicnonb3oBaHve MeHee NATU UCNblTaTeslbHbIX NO3MUniA (18 Touek) paspellaeTcs Npy CrAeAyLWnX yCoBUAX:

1) ecnn cooTBeTCTBME ObIIO NPOAEMOHCTPMPOBAHO B NPOLUJIOM:

Ecnu cooTBeTCTBME KPpUTEPUIO CTaHAAPTHOrO oTKAoHeHusa s< 0,3 ab [cm. ypaBHeHMe (30)] 661710 NpoAEMOH-
CTPUpOBaHO XOTA Obl A5 O4HOW Mapbl aHTEHH AN KaxAol No0Chl YacToT 3a nocnefHue 24 4, paspelwaetcs
MCNonb30BaTb MUHUMAIbBHOE YMCO0 UCMbITATeNbHbIX NO3ULMIA A1 aHTEHHbIX nap:

- 04HY no3uuuio (LeHTpasibHy0) AN GMKOHUYECKNX aHTEHH B FOPU30HTasIbHON nonapusaunu;

-TPU No3MumMmn (LeHTpanbHyto, NIKC ABE ApYrUue No3nunn) 4na 6MKOHNYECKUX aHTEHH B BEPTUKA/IbHOI Nons-
pusauuu;

- 04HY No3uuMio (LEHTPaNbHY) ANS NOTONEPUOANYECKUX aHTEHH B 06eux nonsapusayusx;

2) ec/iM COOTBETCTBME MOXET ObITb MPOLEMOHCTPUPOBAHO C MEHBLLUNM KOJTIMYECTBOM TOYEK:

- eC/I KpUTEPUn COOTBETCTBUSA YA0BNETBOPAETCA C UCNO/Ib30BAHMEM MeHee AeBATM Touek, paspellaeTcs
MCMNo/b30BaTb TAKOE YNCN0 TOYek.

MpumeyaHune 33— [na onpepeneHna 6onee TOYHOro 3HaveHus JTAPK pekomeHayeTcs MCMo/b30BaTb aHTeH-
HYI0 napy CO BCEMM AEeBATbI0 MO3MLUAMU;

b) Uncno BblbpaHHbIX UcnbiTaTenbHbix no3uumnii oT 140 N (N — meHble unu paBHo AeBATH);

C) NOMeLeHNe aHTEHHbI B NO3ULUI0 1;

d) namepeHune JIAPK ans Bcex BbICOT U NONSipM3aLMNA Ha YacToTax, NepeyncneHHbIX B Tabnuuye 13;

e) noBTopeHue wara d) 4na BCex NO3nLNIA;

ABblYMC/IEHNE CpefHero 3HayeHna usmepeHHoro JIAPK, ab:

Anpn - o /=1 (29)
) BbluMC/IEHNE CTaHAAPTHOro oTkNoHeHus J1APK, ob
shapr) - J a1 X (haprd Aapr) m (30)

Kanu6poska 3HaueHuii IAPK cuntaetca npueMmanemMon Ana ucnonb3oBaHusa ANA nocnegywouieli sanugaumnm
COMPTS, ecnn s < 0,6 ob Ha Bcex nsamepseMblX yactoTax.

Ecnun /> 2, ucnonb3yoT ypaBHeHne (30) Ans BblunmcneHus touHoctn s(/4APR), Heo6xoaumoi gnsa pacyeTa
HeonpegeneHHocTn. Ecnu N - 1, cuutaeTtcs, uto s = 0,6 ab.

Heo6xoanmo o6paTtnTb BHUMaHME Ha TO, YTO B AaHHbIE A5 BCEX BblGpPaHHbIX NO3MLUIA HE BBOAMTCS 06U
caBur (cuctematmyecknii agpdpekt). Takoih achhekT MOXET BbI3bIBATLCA BAUSHUEM MayTbl aHTEHHbI. NS HEKOTOPLIX
MauT aHTEeHHbl MOXEeT BO3HUKaTb CBA3b MeXAYy MeTa//IM4eCKON KPbIWKON ABUTraTeNss U aHTeHHOl. BenuumHa
B/IUSAHWUS aHaNU3npyeTcsa NyTemM N3MEHEeHUs pacCTOAHUSA MexXAy aHTEHHOW 1 KpbIWwKoi gBuratens dAtt (cm. pucy-
HOK 34), a TakxKe Npu NOBTOPEHUU n3MepeHuin JIAFP>C HOBbIMU KOHUTypaunamMmn. 3T 3HAYEHUA AOKHbI O6bITb
BK/IIOYEHbI B pacyeTbl HeonpeaeieHHOCTE.

Lpyroii npuunHoii obwero caBura MoryT cTaTb OTPaXeHUs OT kabenss aHTeHHbl. [Na yMeHbLIEeHNsI Takoro
BNMAHNA Kabenb HeEO6X04MMO PasMecTUTb FTOPU30HTAIbHO HA PACCTOSAHUN He MeHee 2 M OT aHTEeHHbI, nepes Tem
Kak npoknagbiBaTb ero Ha 3emne. [ns yMeHbLeHUs NOBEPXHOCTHbIX TOKOB HEOGX0AUMMO UCMO/b30BaTb B Kabe-
nax oeppuThl NOrNOWAaWmnX knewel. 3ToT hakTop Takke J0/HKEH OblTb BKIOYEH B pacyeTbl HeonpeaeneHHOCTH.

Pa3wvepbl B MeTpax

I 1T 71
tidP T/or

d — paccTosHne Mexay NPoeKuysMM OMOPHbIX TOYEK ABYX aHTEHH
PurcyHok 32 — Pa3melleHre napHbIX UCNbITaTe/bHbIX TOYEK A1 BCEX UCMbITATE/IbHbIX PacCTOsHUIA
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Pa3smepbl B MeTpax

PucyHok 33 — [Mpumep BbIGOpa MapHbIX UCMbITATENbHBIX TOYEK A/1s1 U3MEPUTESILHOMO PaccTosiHus 10 m

PucyHok 34 — [lpymep aHanu3a BAVSHWS MauyTbl aHTeHHbl Ha /40PK

5.4.5 Banugauyna OATS metogom NSA

5.4.5.1 MeToA QUCKPETHOW 4acToTbl

5.4.5.1.1 N3mepuTesnibHasa yctaHoOBKa

DnemMeHTbl U3MepUTENbHON YyCTaHOBKM NokasaHbl Ha pucyHkax 29 1 30 B 5.4.3. FeHepaTop CUrHanIoB coeau-
HAETCA C nepejaloLleli aHTEHHOW C NMOMOLLbLIO IMHUM NepeAayn COOTBETCTBYHOLWEeN AnvHbl. MMepeaatoLlyio aH-
TEeHHy pacnonaralT B Heo6xoAnmMoi Touke. MNMepegarolyo aHTEHHY pasMeLialT Ha BbicoTe /71 (3HauveHus
npueeeHbl B Tabnmuax 8 n 10) v BbIGUPatoT HYXHYH0 Nonspusaumio. Ecnv ncnonb3yoT HacTpavBaeMblii Nog/imHe
Avnonb, TO PErynvMpytoT ero AAVHY B 3aBUCMMOCTU OT M3MepPseMOoii YacToTbl. 3HaYeHMS BbICOTbI A5 LUMPOKONO-
NIOCHbIX @aHTEHH JO/MKHbI 6bITb /21=h21in - 1 m.

MpUemMHyto aHTeHHY MOHTUPYIOT Ha MauTe, NO3BO/IsOLLel NPOBOAUTL CKaHMPOBaHMe BbicoThl OT h2rm ao
h2ma Ha paccTosiHum d oT nepegatoleli aHTEHHbI 1 NOAKMOYAIOT K U3MEPUTENBHOMY NPUEMHUKY UM aHanm3a-
TOpY cnekTpa c NOMOLLbi0 kabens cooTBETCTBYIOLLEN A/MHbI. YCTaHaBAMBAIOT Ty Xe Nonsapusaumio, Yto ny nepe-
Jalolein aHTeHHbl 1, eC/in UCMOb3YI0T HacTpavBaeMblli AMNO/b, ero HacTpavBaloT Ha Tpebyemyto yacToTy. Bep-
TUKaIbHO-OPUEHTMPOBAHHbIA HacTpaMBaeMblil ANNO/b YCTaHaBNUBAKOT Tak, YTOObl paccTosiHue (NPOCBeT) OT ero
NPMEeMHOro 3/leMeHTa A0 3emMnn 6b110 25 cm (cm. Tabaunuy 9).
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Ecnu npy n3amepeHnsix HopmManu3oBaHHOIO 3aTyXaHusi NoLLaAKM UCMONb3YIOT HacTpavBaeMble AMNonu, To
WX HacTpauBaloT Ha Kaxkayto YacToTy, BKitovas yactoTbl oT 30 go 80 MIu.

5.4.5.1.2 Npoueaypa nsmepeHust

MamepeHnsa NpoBoasT Ans KaXKA0W YacToThl, yKasaHHoW B Tabnuuax 8, 9 n 10. UamepeHus NpoBoaAT cHava-
a npu ropM3oHTansHO-OpMEHTUPOBAHHbIX, @ 3aTEM MPY BEPTUKAIIbHO-OPUEHTUPOBaHHbIX aHTEHHAaX, NPy 3TOM ne-
pegaloLLyo aHTeHHy ycTaHaBnuBaloT Ha BbicoTe hy.

Mopsigok NpoBeaeHNst U3MEpPEHUIA:

1) ycTaHaBNMBAIOT BbIXOAHOW YPOBEHb reHepaTopa CUrHanoB Takum, 4To6bl ypoOBEHb U3MEPSIEMOro Hanps-
XKeHuWs1 6bln 3HAUMTENBHO BbILLE YPOBHS BHELLHWUX NOMeX COBCTBEHHbIX LYMOB U3MepUTeNs Unu aHanusaTtopa
CneKTpa;

2) U3MEHSIOT BbICOTY PacronoXeHUsl IpUeMHoW aHTeHHbI h, Ha MaJTe B Npeaesnax ckaHMpOoBaHUs, Kak yka-
3aHo B Tabnuuax 8, 9 1 10, o nony4yeHUst MakCUManbHOro YpoBHSI CUrHana;

3) perucTpupytoT MakcumarbHblil ypoBeHb curHana Vgre (cM. 5.4.3), ypasHeHue (26);

4) oTcoeguHsiloT Kabenu oT nepegalolleld U NpueMHoi aHTeHH. CoeauHsoT kabenu HanpsiMyio Yepes
apanTep;

5) perucTpupyloT ypoBeHb CUrHara npv coeAuHeHHbIX Apyr ¢ Apyrom kabensix Vprect, YpaBHeHue (26);

6) BBOAAT B ypaBHeHUe (26) s3HaveHus waros (3) 1 (5) Ha kaxxaon YacToTe U ANA Kaxaol nonsipusaumm;

7) BBOASAT B ypaBHeHWUM (26) koadhduumeHTbl kasinbpoBKu NPUEeMHON 1 NepeaaroLleil aHTeHH Ha YacToTe
N3MEepeHUst;

8) BBOAAT MonNpaBoyHbIN KO3MULIMEHT, yUMTLIBAIOLLMIA B3aUMHOE NOSIHOE COMPOTUBIEHUE aHTEHH AAroT U3
Tabnuupsl 11, KOTOPLIN MPUMEHSIETCS TONLKO NPU FOPU3OHTaNBHON NONSPU3aUMM HacTpauBaeMbIX ANNONen, Haxo-
AALMXCcs Ha paccTosHWM 3 M. [ins Bcex Apyrvux reomeTpuii AA, tor = 0;

9) pelatoT ypasHeHue (38) Anst HopManu3oBaHHOro 3aTyXaHWUs NNoLaakM Ay AN UCNONb3YeMON HYacToThl
N3MepeHmns 1 nonspusaLnu;

10) BbIYMTAOT NOMyYEeHHOE 3HaYeHre wWara (9) U3 3HavYeHUa HOpManu3oBaHHOMO 3aTyXaHWUA NITOLLAAKM,
npueeaeHHoro B Tabnuuax 8, 9 n 10 Ana nonyveHua AAg;

11) ecnu pesynbtaTtel AAg OTNIMHAKOTCA MeHee YeM Ha + 4 AB, To nnowaaky cuMTaloT COOTBETCTBYIOLLEN
TpeboBaHUsAM Ha 3a4aHHO YacToTe Y NpU AaHHOW NONAPU3ALMM AHTEHHI;

12) noBTOPSAIOT U3MEPEHWS Mo nepeducneHusm 1)—11) ans cnegytowei KOMGUHaAUMK YaCcTOTbI U NONAPU-
3auum.

MpumeyaHune—[Onsa o60nx MeTOOOB M3MEPEHMSI HOPMArNM30BaHHONO 3aTyXaHWA NNOWAAKN paccornacoBaHne
MONTHOro COnpoTMBIIEHUA HA BbIXO4e UCTOYHMKA CUrHana wurnv Ha Bxoge nameputens PN unn aHanusartopa cnekrpa
MOXeT NMPUBECTU K OTpaXeHUAM, KOTOpble MOryT Bbi3BaTb owmnbkn. PaccornacoBaHua MoxHO n3bexartb nyTem ucnosnb-
30BaHUsA cornacylowmx atreHoaTopos no 10 ab Ha BbiIxoagHbIX KOHUAX Kabenen nepeaatowen nnn NPUEMHON aHTEHH. TN
aTTeHaTopbl AOMKHbLI OCTaBaTbCA B kabensx BCe BpemMst U3MEpPEeHWI HOPManu30BaHHOIO 3aTyXaHWsl MIoLWAAKN.

5.4.5.2 MeToA cKkaHMPOBaAHMWA YacTOThI

5.4.5.2.1 VismepuTensHas ycTaHoBKa

MamepuTenbHasi ycTaHOBKa AoSkHa ObITe aHanoruyHa npveseaeHHon B 5.4.5.1, 3a UCKNOYEHUEM TOTO, YTO
MCMOMb3yHOT LUMPOKOMOMOCHbIE aHTeHHbI. BB1ay Manoro duanyeckoro pasmepa Takux aHTeHH HeT Heo6xoaumMoc-
T BBOAUTL OrPpaHUYEHWs Ha NepeMeLLeHe BepTUKaibHO-MONSIPU30BaHHON aHTEHHbI. BbicoTa aHTEHHbI AoSKHA
6bITb Ay = hy iy = 1T M.

5.4.5.2.2 MNpoueaypa namepeHus

M3amepeHWs BBIMOMHSIIOT C MOMOLLIbIO aBTOMaTUHECKOro M3MepUTeNIbHOro 06opyaoBaHUs, CrocoBHOro douk-
CUpoBaTh MUK (YaepkaHe makcumyma) U umetoLLero yHKLMIo HakonNeHUs:, 1 crneasilero reHepatopa (TPeKuHr-
reHepatopa). Mpv ncnonsL3oBaHNM 3TOro MeToda CkaHUPYIOT UMK pasBopayMBaloT B Tpebyemom avanasoHe u
BbICOTY MPUEMHOM aHTEHHbI hy, U YacToTy. HacToTHbIe AnanasoHbl 06bIMHO onpeaensaTca TUMOM UCNONbL3YeMoii
LUMPOKOMOMOCHOM aHTeHHbI. CKOPOCTb pa3BepTKY YaCTOThl A0SKHA OblTb HAMHOIO 60/bLLIE CKOPOCTU U3MEHEHUS
BbICOTbI aHTEHHbI. [epeaatoLLas aHTeHHa AorkHa BbITb yCTaHOBMIeHa Ha BbicoTe hy.

Mopsigok NpoBeaeHNs N3MEPEHWIA:

1) ycTaHaBnMBatoT BbIXO4HOW YPOBEHb TPEKWMHI-TeHepaTopa Takum, YTo6bl ypoBEHb N3MePSEMOro Hanpshke-
HWs1 OblJ1 BbILLE YPOBHSI COBCTBEHHbIX LLyMOB nameputens PI n/unu aHanvsatopa cnekTpa,;

2) ycTaHaBnvBaroT NPUEMHYH0 aHTEHHY Ha MaqTe B BEpXHe# ToUKe BbICoTbl h, B COOTBETCTBUM ¢ Tabnuueit 10;

3) ycTaHaBnvBaloT passepTKy aHanmnsaTopa cnekTpa Ha COOTBETCTBYHOLLMIA YaCTOTHbIN AManasoH. YcTaHaBs-
NMBalOT aMNSIMTYAHYHO XapakTepUCcTUKY aHanmaaTopa CnekTpa Tako, YTobbl Ha ero LwKarne mMor oTobpaxaThes
curHan, ysenuyeHHblin Ha 60 Ab. 310 No3BoONWUT M3MEpATL YPOBHU, NPU BEINOAHEHWN LWara (5);
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4) onyckaroT MeasIeHHO NPUEMHYI0 aHTeHHY 40 MUHMMarbHOW BbICOTbI, ykazaHHol B Tabnuue 10 gns co-
OTBETCTBY!OLLIEN reoMeTpum NroLLaaki. CoxXpaHsItoT Ui PErMCTPUPYHOT MakCUManbHbIN YpoBeHb HanpsbkeHns Vgre,
ab (MkB). (Bpems nepemMeLLeHUst aHTeHHbI BH3 A0SKHO BbITb HAMHOro 60MbLLe BpeMEHW pasBepTKN aHannsaTo-
pa crekTpa);

5) oTcoeanHstoT kabenv oT NnepeaatoLLeli U NPUeMHOM aHTEHH U COeAMHSIIOT MX HaNpsIMyto Yepes aganTep.
CoxpaHsitoT Unn perucTpupyroT ypoBeHb Hanpskenusa Vpreer A6 (MKB);

6) BEIYMTAIOT Ha KaXKJ0W YacToTe 3HaYeHNe HanpshKeHWsl, \3aMepeHHOro Ha aTane (4) 13 3Ha4eHWs Hanpsike-
HUSt (5). BelamTaloT Tatoke koathULIMEHTLI KanMBPOBKI MPUEMHO 1 NepeaaroLLeit aHTeHH Fyr, AB (M) 1 For, AB (M),
cooTBeTCcTBEHHO. (KoathpuLmeHThl kannbpoBKM aHTEHH Kak HenpepbIBHbIe (OYHKLMM OT YacToTbl MOTYT BbITb NOsy-
YeHbl C MOMOLLIbIO MPOCTOW SIMHEHOW KPUBOIA, COOTBETCTBYHOLLE HAabopy ANCKPETHBIX 3HaYeHWI koachdnLMEHTOB
KanubpoBkM aHTeHH.) B pesynbTaTte nonyyatoT namepeHHoe Ay Mo Bcemy AuanasoHy WCMosib3yeMblX YacToT,
KoTopoe AokHO BbITb NpedcTaBneHo B Buae rpaduka. Takke YepTaT TEOpeTUUeCcKoe HopMa3oBaHHoe 3aTyxa-
HWe NnoLaakv Ans naeansHo Nnowaaku, npeactaesneHHon B Tabnuue 10.

7) 3Ha4YEHMS Pa3HOCTU MEXAY TEOPeTUYECKUM Ay U UBMEPEHHBIM 3HAYeHWEM Ay He OOMKHbI NpeBbilaTh
+ 4 ab.

MpumeyaHue— [ns obomx MeToaoB U3MEPEHN HOPMAanV3oBaHHOIO 3aTyxaHus NNoLLagku paccornacoBaHne
MOMHOrO COMPOTUBIIEHUS] Ha BbIXOAE MCTOYHUKA CurHana wnm Ha Bxoge mameputenst P wnn aHanuaatopa crnekrpa
MOXET MPUBECTU K OTPAXKEHUSAM, KOTOpPbIe MOryT Bbi3BaTb owmnbkun. PaccornacoeaHna mMoxHO nabexars nyTem ncnonbe-
30BaHUs cornacylwmx atteHoatopoB 10 ab Mexay kaxabiM CoeguHMTEnem nepeaarolent nu NPUeMHON aHTeHH u
COOTBETCTBYHOWNMU KabensiMm aHTeHH. OTU aTTeHaTopbl AOMKHbI OCTaBaTbCs B Kabenax Bce BpemMsA M3MepeHMﬁ HOp-
Manu3oBaHHOIo 3aTyxaHusa nnowagku.

5.4.5.3 BO3MOXHbIe MpUYMHBI NPEBbLILLEHNS 3HaYeHUs: HOPM NMpY MPpUeMKe NNoLLaaKu

Ecnu oTknoHeHve AAg Npu McnonbaoBaHUM ypasHeHs (26) [nnun ypaeHeHwst (27), korga ucnons3ayetcst RSM]
npesbilaeT 4 ob, HeobxoanMo NpoaHanuavpoBaTh YCIOBUS NPOBEAEHNS UBMEPEHUIA.

CHavana npoBepstoT KanubpoBKy namepuTenbHbIX cucTem. Ecnm y reHepaTopa cuUrHanos v UaMepuTens-
HbIX MPMBOPOB He MPOUIOLLIIO OTKITOHEHWS YPOBHS 32 BpeMsi UBMEPEHWIA, TO crieayeT NPoBepUTb 3Ha4YeHUs Koadb-
pULMEeHTOB kannBpoBKM aHTEeHH. HencrpasHbIMU MoryT BbITh Takke camu aHTeHHeI. [locne nposepky kannbpoBok
MOBTOPSIOT U3MepeHve. Ecriv oTKNoHeHKe Bce e npeBbillaeT +4 ab, To NpyyrHa MOXeT 3aKiovaTeCsl B aHoMa-
UK NNOLWaaKK U oKpyxatoLlein Tepputopun. Hanbonee YyBCTBUTENbHBLIMU K aHOManuW NAOLLAAKA sIBASiOTCA
M3MepeHNs Npy BepTUKanbHON Nonsipusaumy aHTexH. MoaTomy Npu BbISIBIEHWSIX NPUYUHBI HECOOTBETCTBMS NIO-
LaaKky HeobxoAMMO UCMONB30BaTh 3TN U3MEpPEeHUs Kak OCHOBY /151 peLLeHNs NpoGriembl. BeposTHbIMU NpUYnHa-
MW HECOOTBETCTBUS MIOLWAaAKN MOTYT BbITh: HenpasuibHast KOHCTPYKUMUSI MNACTUHLI 3a3EMITEHUSI U ee pasMep,
6nu13oCcTb OTpaxaloLLMX 06beKToB (3a6opoB, 3aaHuii, oHapHbLIX CTONBOB-MaYT 1 Ap.), YXyALLEeHWe XapakTepucTu-
KM 3aLLMTHBIX HABECOB OT HEraTUBHbLIX NOrOAHBIX YCIOBUA U3-3a HEMPaBUIbHOW KOHCTPYKLMW MU SKCTITyaTauuu,
a Take ahpeKThI U3-3a 3arpsisHeHUs BO3AYLLIHOW cpeabl.

5.4.5.4 KannBposka aHTEHHbI

KoadhdmumeHTbl KannbpoBKM LLIMPOKOMOSIOCHBIX aHTEHH, MCMOSb3YeMbIX 4151 NPOBEAEHUSt U3MEPEHMiA 3aTy-
XaHus nnowaaku, cnegyeT ykasbiBaTb B HaLMOHaNbHOM cTaHaapTe. HeTouHOCTE 3HaueHuin koadduLUmMeHToB Ka-
JIMBPOBKM aHTEHHBI, MOSTyYEeHHbIX OT NPOM3BOAUTENEN, MOXET NPUBECTU K HECOBNAAEHWIO M3MEPEHHbIX 1 TeopeTy-
YeCcKMX 3HaYeHWn HopMariM3oBaHHOro 3aTyxaHuns NIoLLAAKN.

MpunmevyaHne 1 — OTAenbHBIN CTaHAapT No kanwbpoBke aHTeHHbl (Npepnaraemblii CISPR 16-1-6) paspa-
BateiBaeTcst B Pabouer rpynne 1 MogkommTeTta A CISPR.

KoadhmLmMeHTbI KannBpoBKkY aHTeHHbI 06bIMHO YUUTLIBAKOT NOTEPK, 0BYCMOBNEHHbIE CUMMETPUPYHOLLIMM
ycTpoiicTeoM. OrbIT nokasarn, YTo U3MeHeHUs KoadpULIMEHTOB KanMGPOBKN aHTEHHbI B 3aBUCMMOCTY OT reoMeTpum
1 nonsipysaLmmn BeCbMa HesHauUTeNbHbI ANs TeX TUMOB LUMPOKOMOMOCHbLIX aHTEHH, KOTOPbLIE 0OLIMHO NCMONbL3YHOT-
csa anst SMC namepeHunii Ha YactoTtax Hke 1 'L (Hanpumep, BUKOHNYECKMX aHTEHH, TOHKUX AUMonei v norone-
pPUOANYECKUX aHTEHH), korda nepearollas aHTeHHa HaxoAWTCS Ha BbiCOTe HE MeHee 1 M Haj NnacTUHON 3a3eM-
nenvst. Ecnu npegrionaratoT, 4To M3MeHeHKs KoathhULMEHTOB KannBGPOBKW aHTEHH MPOUCXOST U3-3a UCTIONb30Ba-
HUS HEOBbIYHbBIX aHTEHH UMW U3-3a HeCTaHAAPTHON reOMeTPUU U3MEPEHWIA, NN U3-3a TaKUX ABNEHWIA, Kak B3aM-
Has CBSA3b UMW paccesHWe Ha NMHUK nepeaadn Npu BepTUKanbHO-MONAPU3OBAHHbLIX aHTEHHaX, 0COBEeHHO Ans
N3MEpUTENLHOIC PacCTOSHUA 3 M, TO Ko dULMEHTLI KannMBpOoBKK aHTEHH HeOBX0AMMO cHavana n3MepuTs Npu
3TUX rEOMETPUYECKUX AaHHbIX.

O6bI4yHO 3aTyxaHWe nnowaakM namepsitot B 50-oMHOI cucTeMe, T. €. reHepaTop CUrHanoB ¥ U3MepuTenb
WPI nmetoT nonHele conpoTtusneHns 50 Om, a conpoTUBNEHUS U3NydeHWs NepedatoLieil U NpUeMHoR aHTeHH
CUMMETPWYHbI U COrNacoBaHbl Yepes CMMMETPUPYHOLLLEE YCTPOWCTRO.

28



roCT CISPR 16-1-4—2013

KoadbduumeHTbl kanubpoBkM aHTEHH, NpedocTaBnsieMble U3roToBUTENEM, OBLIYHO TakKe yKasbiBatoT A
nosnHoro conpotueneHns 50 OM. B a3HaueHun rpagynpoBoYHOTo kKoadhdrUMeHTa aHTEHH YUUTLIBAIOT NOMPaBOYHbLIN
K03pMUMNEHT, yunTbIBaOLMIA B3aUMHOE MONHOE CONPOTUBNEHWEe aHTeHH 50 OM 1 noTepu cUMMETPUPYLOLLETrO
YCTPOWCTBA, €CNN OHO UCMONb3YEeTCA.

KoadhdpmupeHTsl Kannbposku anst ceobogHoro npocTpaHcTsa Npy UCMoNb30BaHWN NOMYBOSHOBLIX HAacTpan-
BaeMbIX gunoner MoXHO paccuuTaThb no dopmyne

F, = 20lg (2/A) + 10lg (73/50) = 20lg f— 31,9, (31)

rae f —dJactoTa usmepenus, My,

MpnmevaHnune 2 — Ha npaktuke 3HayeHue rpagympoBOYHOTO KO3(h(PULMEHTA aHTEHHbI 3aBUCUT OT BBICOTHLI
nogeeca AWNONbHOW aHTEHHbI Hag 3emnen us-3a o6mero nepegaTovHoOro NONHOro ConpoTuBNeHUAa Annona u ero 3ep-
KanbHOro oTobpaxeHusi B 3emne.

CpeaHue notepy B CUMMETPUPYHOLLEM YCTPOMCTBE ANA XOPOLUO CKOHCTPYMPOBAHHOMO HacTpauBaemoro
MOJ1YBONTHOBOrO AUMONSA COCTaBnsoT NpubnuantensHo 0,5 ab. Ana atoro cnyvas ypaeHeHue (31) 6yaeT umeTtb
BUA:

F, = 20lg (f) - 31,4, 0B (M™"). (32)

MoTepu B cUMMETPUPYIOLLLEM YCTPOWCTBE M3MEPSIOT NPY COEAUHEHUN CUMMETPUPYIOLLMX YCTPOWCTB Npu-
eMHOW 1 NepearoLLell aHTeHH ApYr ¢ APYroM Ao TOro, kak oHu ByayT ycTaHOBMeHbI B koprnycax. MoTepu kaxgoro
CUMMETPUPYHOLLEro yCTPOWNCTBA COCTaBMSAOT NOSIOBUHY M3MEPEHHbLIX CyMMapHbIX MOTepb NpW YCNoBUK, 4To 0ba
CUMMETPUPYHOLLIMX YCTPONCTBA O4MHAKOBbI.

BaskHo npoBepuThb, YTOObI BLIYUCTIEHHbIE 3HAYEHWUA F, MOrnK BeICTYNAaTb B KAYECTBE penpeseHTaTUBHbLIX
3HaYeHWn Ana HacTpanBaeMbIX AUNONER, UCMOMb3YeMbIX MPU U3MEPEHNAX HOPMANM30BAHHOIO 3aTyXaHUs No-
Wwaaku. Havbonee npocTtas nposepka 3akntodaetcs B uamepeHnn VSWR ¢ cobpaHHbIMM aHTEHHaMK U C 3neMeH-
Tamy OUMONbHbLIX aHTEHH, HACTPOEHHBIX B pe30HaHC. AHTEHHA A0MKHA pasMeLLaTbCs Ha BbICOTe He MeHee 4 M
Hag 3eMnew, a ecrnv BO3MOXHO, TO M BbilLe, C TEM YTOObLI MUHUMU3MPOBATL BIIMSIHUE 3€MITU; 9NEMEHTbl aHTEHHbI
OOIMKHbI BbITh HACTPOEHbLI B pe30HaHC NP U3MEPEHNSX Ha YacToTax, NpuBeaeHHbIX B Tabnuue 9. [loctaTouHo
npoepuTs VSWR aHTeHH Ha YacToTax B HWKHEN, cpefiHel M BepXHel YacTsax Nonockl paboumx 4YacToT aHTEHH.

Ha vacTtoTax Huxke 100 MMy npoBepKY CUMMETPUPYHOLLIMX YCTPONCTB MOXHO MPOBOAWTL NPY U3bATUN 3ne-
MEHTOB, Nodkntoyas peanctop 70 OM napannenbHo 3aXkuMam MOHTaXHOro 611oka anemMeHTOB U U3Mepsist 3Haye-
Hue VSWR HarpyxeHHoro cummeTpupytoLero ycTpoicTtea. 3HadeHue VSWR gormkHo 6biTs MeHee 1,5:1.

5.4.6 Banugauusa OATS nnu SAC, umeroLnx yKkpbiTue ot atmocdepHbIX BO3AEACTBUMA

Ons oTKpbITON NenblTaTensHoW nnowaaky (OATS), metoLLel yKpbITUe OT aTMocEpPHbIX BO3AENCTBUIA MPo-
BeeHWe OQHOro U3MepPeHUs HopManvM3oBaHHOIO 3aTyxaHWA NioLaaku He ByaeT 4OCTAaTOYHBIM, UTOBLI 0GHapY-
XWTb BO3MOXHbIE OTPaXKeHWUs OT KOHCTPYKUMKU u/unu BY nornowatoLero Matepuana, HaHeCeHHOro Ha CTeHbI 1
NOTONOK CoopyXeHUA. [1na Taknx NnoLwanok onpeaenaeTca «ucneitatesbHbli 06 beM» kak 06beM, KoTopbIiA ouep-
umBaeT camoe GosbLIoe nognexallee cnbiTaHWio 06opyaoBaHWE UM cUCTEMA NP UX BPaLLLEHWN OTHOCUTENBHO
NONOXeHWA WX LieHTpa Ha 360°, HanpuMep Ha NOBOPOTHOM cTone. [iNs OLeHKU NpY ropU3oHTaNbLHOW U BEPTUKaSb-
HOWM NonApusauuax, Kak NpeacTaBneHo Ha pucyHkax 35 1 36, MoxeT notpeboBaTbest npoeecTu Ao 20 oTAENbHbIX
n3MepeHui 3aTyxaHusa NNoLwaaku, T. . Npu 5 No3nunaAX B ropusoHTanbLHOM NIockocTy (B LEHTpe, Crieea, crpaea,
cnepeau 1 czagu; NPy U3MePEHUsIX OTHOCUTENBbHO LIeHTPa U SIMHWUK, NMPoYepPUYEHHON OT LIEHTPA K MECTY YCTaHOBKM
N3MepuTenbHOM aHTEHHbI), NPY ABYX BUAAX NONAPU3aLMK (FrOPU3OHTaNLHON U BEPTUKANbHOIN) U MPU ABYX 3HaYe-
HUAX BbICOTBI (1 12 M NpU ropudoHTanbHOR, 11 1,5 M Npu BepTUKANLHON NonsipusaLun).

YKasaHHble BbilLe U3MepeHUsi NPOBOAAT C MOMOLLbIO LLIMPOKOMOSIOCHOW aHTEHHbI, PaCCTOSIHUSE U3MEPSAIOT
OTHOCUTENBHO MECTa PacnoNOXXeHUs LeHTpa aHTeHHbI. MpuemHyro U NepeaatoLLyto aHTeHHbI criedyeT ycTaHaBnu-
BaTb TakK, 4To6bl UX aneMeHTbl Bbin NapannensbHel ApYr ApYry Y NepneHanKynsapHbl OCU U3MEPEHWSI.

Mpwv BepTUKaNbHON NONAPU3aLMK NONOXKEHUA NepeaatoLLeil aHTEHHbI (KpOMe LIEHTPanbHOr0) A0MKHbBI Haxo-
ANTbCA Ha Kpato pabodero obbema. Mpy 3TOM HUKHUIA KOHEL, aHTEHHbI JOMKEH HaxXoAMTbCA Ha BbicoTe bonee
25 cM oT nona, 4to MoxeT NoTpebosaTh, 4TOBLI NPU U3MEPEHUSX B CAMOI HKHE TOYKe BbICOTA LIEHTPA aHTEHHbI
MOXET HECKONbKO NpeBbiwaTh 1 M.

Ecnu paccTtosiHre Mexay KOHCTPYKUMSAMU UK NOTOLLALLIMM MaTepuariom Ha 60KOBbIX CTeHax 1 nepude-
pueit ucneityemoro TC meHee 1 M, TO NPY U3MEPEHUSIX NPY FOPUSOHTANBHON NONSpU3aLMK B MONOXEHWSIX CripaBa
1 CcneBa aHTeHHa CABUraeTCsl B HanpaBiieHUW K LEeHTPY TakK, UTobbl KOHeL, aHTeHHbI Bbln Ha nepudepun UcneITyeMo-
ro TC nubo oTcTosin oT Hero He Bonee Yem Ha 10 % gnameTpa pabodero o6bema. MepeaHssa 1 3aaHsAa NO3nLNUK
aHTeHHbI AOMKHbBI HAaXOANTLCS Ha Nepudepun pabovero obbema.
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Uncno HeobXoAMMbIX N3MEPEHUI MOXHO YMEHbLIUTL NPU CAeAYLWNX YCI0BUAX:

a) n3mepeHus nNpu BepTUKaIbHON U FOPU30HTANbHOM NONSpM3aunax B 3agHein No3nuMM MOXHO He NpPOoBO-
OUTb, ecnu 6nuxaliwasn Touyka kamepsl u/unyu BY-nornowakwero matepuana oTCTOUT OT 3afHeli rpaHuubl pabo-
yero o6bema 6osnee yem Ha 1 M.

MpumeyaHne — Y NCTOYHMKOB U3/TyHaeMbIX MOMEX, PACMONOXEHHbIX BOAM3N ANINEKTPUUYECKUX KOHCTPYKLNNA,
MOryT MPOUCXOAMTb WU3MEHEHWS B pacnpefeneHuy TOKOB, YTO MOXET CKas3aTbCH Ha CBOMCTBaX M3/yYeHWs UCTOYHMKA B
AaHHo nosuuun. Ecnm ucnbityemoe TC pasmellaeTcs psSAoM C TakMMy KOHCTPYKUMSIMKU, TPebyloTcs AOMNOSHUTE bHble
N3MEepeHnNa 3aTyxaHus NAoLLaaKu:

b)obLliee YNC0 N3MEPEHUI NPU TOPU3OHTANbHOM NonApusauuy 1 pasMelLeHnn aHTeHHbl BAOMb AnameTpa
paboyero o6bema B /IeBOM M NPABOM MOJSTIOXKEHUAX MOXET 6bITb YMEHbLIEHO A0 MUHUMAaNILHOrO, NP KOTOPOM
naowanmn, orpaHMyYeHHble IMHWER nepecevyeHna gmarpaMMbl HANPaBAeHHOCTU aHTeHH, oxBaTbiBalT 90 % Auna-
MeTpa;

C) U3MepeHus Npu BepTMKaNnbHOW NoaspmM3aunmm aHTeHHbl Ha BbicoTe 1,5 M gonyckaeTcss He NpoOBOAUTb,
ecnu BbicoTa ucnbeliTyemoro TC, BKOYas Bce, YTO HaXoAUTCA Ha cTone, byaeT meHee 1,5 m;

d) ecnn pasmepbl paboyero o6bema He 6onee 1 m B rnybuHy, 1,5 m B wWupuHy u 1,5 M B BbICOTY, BK/OYad
YCTaHOBOUYHbI CcTON (€C/M NUCNOMb3YyeTcs), TO NPU rOPU3oHTaNbHOW nonspusauum TpebyeTcs NnpoBeaeHne nsmepe-
HWI TONbKO B LEHTpanbHON, nepegHein n 3agHen no3mumuax Ha BbicoTe 1u 2 m. Ecnn gelicTByloT TpeboBaHUsA
nepeyncneHnsa a), To N3MepeHna B 3afHeil No3uUMM MOXHO He NpPoBOAUTL. Mpu 3TOM noTpebyeTcs He MeHee
BOCbMW M3MEpEeHUii — B UeTbipex No3nuunsax npyu BepTUKaNbHON nonspusauuun (cnesa, B LEeHTpe, cnpaBa v cnepe-
An) ANA O4HOW BbICOTbI U B UeTbIpeX MNO3ULUAX NPU FTOPU30HTaNbHON nonspusauun (B LeHTpe ucnepean) Ana AByxX
3HAYEHWI BbICOTHI; CM. pucyHkn 37, 38.

[Ons coxpaHeHWs COOTBETCTBYIOLLETO PacCcToAHUA MNPUEMHYK aHTEHHY HY)XHO nepeaBuraTb NO NMHUWN K
LEeHTPY MOBOPOTHOro ctona (cm. pucyHkn 35—38). VcnbiTaTenbHaa naowagka cuntaetca nogxoasweli ans mc-
NbITaHWI Ha U3Tyyaemble NMOMEXU, ecNin BCe U3MEPEHUsl, yKka3aHHble Bbille, COOTBETCTBYIOT TpeboBaHuam 5.4.2.

PucyHok 35 — Tunosble no3vuun aHTeHH anst OATS C yKpbITUEM OT aTMoctepHbIX Bo3aeincTeuii n SAC.
MamepeHna ana Banujauuv npyv BepTUKabHOW nonspusaummn

MpuemHasa aHTeHHa Mepepatowan aHTEHHA

PucyHok 36 — TunoBble no3uumy aHTeHH Ans OATS ¢ yKpbITVEM OT aTMocepHbiX Bo3aeicTauli n SAC.
M3mepeHuns ana sanuaumu npu ropusoHTasIbHON nonspusaumm
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MpumeuvyaHunme — TC He npeBblwaeT o6bema rnybmHoin 1 m, wupuHoii 1,5 M, BbicoTol 1,5 M npu nepudepun
6onee 1 m oT Gnwxalillero matepuana, KOTopblli MOXET Bbi3BaTb HeXenaTesfibHble OTPaXEHUS.

PucyHok 37 — Twunosble no3vuun aHTeHH ans OATS c ykpbITeM OT aTtmocdepHbix Bo3gencteuii u SAC.
M3mepeHus ana sanugauumu npu BepTUKasbHOW nonspusaumm ans TC manbix pasmepos

4™

-T
|
|

MpnmeyvyaHune — TC He npeBblwaeT o6bema rnyo6mHon 1 m, wmpuHoii 1,5 M, BbicoTon 1,5 M npu nepudepun
6onee 1 M oT Gnwxkaiiwero maTepuana, KOTOpbli MOXET Bbl3BaTb HeXenaTesibHble OTPaXEHUs.

PucyHok 38 — TunoBble no3numyu aHTeHH ana OATS c ykpbITUEM OT aTMOCEepHbIX Bo3gencTBuin n SAC.
M3mepeHns gns sanujauun npyv ropusoHTanbHOW nonspusauny ana TC manbix pasmepoB
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5.4.7 Banupauus ucnbitatenbHon nnowagku gansa FAR

5.4.7.1 O6LUMe NnonoxeHNs

3HayeHWs HopMaM3oBaHHOIO 3aTyXaHus NIIOLWaAKN AOMKHbLI COOTBETCTBOBATL TpebGoBaHusaM 5.4.7.4 B npe-
denax unumHgpudeckoro paboyero o6bema, obpasyemMoro BpalleHnem ucneityemoro TC Ha NOBOPOTHOM CTOSE.
UcnbiTyemoe TC BktovaeT B cebs pasnuuHble 6nokun, coctasnsowme TC, n coeamHnTensHble kabenu. Makcu-
ManbHas BbicoTa paboyero obbema 1 AMaMeTp (Amax = dmax) B 32BUCMMOCTU OT M3MEPUTENBHOMC PacCTOSIHUSA
YCTaHOBIEHbI B COOTBETCTBUN C Tabnunuei 14. YcTaHOBNEHHOE COOTHOLLIEeHME Mexay pasmepamu pabodero obbe-
Ma 1 U3MepUTenbHLIM paccTosiHUEM obecnednBaeT NpUeMnemMoe aHa4eHe HeonpeaeneHHOCTY U3MEePEHUIA nany-
YaembIx APTT.

Tabnwuua 14 — 3aBUCUMOCTE MakcMMarbHbIX PpasmMepoB paboyero o6bema o1 U3MEPUTENBHOIO PacCTOSAHNA

MakcumaneHbiii anametp d.,. ¥ BbicoTa h . pabodero obbema, M WameputensHoe paccroaHue d o, M
1,5 3,0
2,5 5,0
5,0 10,0

NamepeHure 3aTyxaHus nnowaakn (SA) B 0aHOW eAUHCTBEHHOW NO3ULUK ABNSETCS HeQoCTaTOUHbIM Anst
0oBHapy>XeHNs1 BO3MOXHbIX OTPaXKeHWA, 3aBUCALLMX OT KOHCTPYKLIMU KaMepbl W/Unu NOFoLLaoLLMX MaTepUanos,
KOTOPbIMW MOKPLITHI CTEHbI, NOS, NOTONOK 6e33X0BOM KaMepbl U NOBOPOTHbIM CTON B NOSTHOCTLIO 6833X0BOI KOMHATE.

MoaTomy n3amepeHus 3atyxaHus nnowaaku SA B NonHOCTbLIO 6€33X0BOI KOMHaTe M Banuaaums ucnbita-
TenbHOW NnoLwaaku cnegyeT NpoBoauTb B 15 M3MepUTENbHbIX NO3ULMAX NPU BEPTUKANLHOR U rOpU3OHTAarbHOM
nonsipuaaLusx nepegatoLleli aHTeHHbI B paboueM obbeme (CM. pucyHok 39):

- NpU TPexX 3Ha4YeHUsIX BbICOTLI paboyero obbema — HU3, cepeauHa 1 Bepx;

- MW MATU NO3ULUSIX B KAXKAOW 13 TpeX ropUsoHTanbHbIX MNNOCKOCTEN — B LEHTPe, CeBa, crnpasa, crnepeam
1 czagn. Ecnv pacctosiHne mexay ThinbHoi nosuumert TC n BY-nornowatowium matepuanom 6onee 0,5 M, To
nsMepeHue caaan gonyckaeTcst He NposoauTb. MNpu nameperusix nsnydaembix UPT TbibHYO NO3ULMIO UCBITYe-
Moro TC 1 NoBopOTHOroO CToMa passopavnsaloT Bnepea, U Toraa AoMoNMHUTENbHBIM CUTHAN OT OTPaXKeHWUs1 c3aav He
6yaeT BNWsTb HA U3MEpSIeMbIiA curHan.

Onsi n1amepeHuii SA crneayet UCMoNbL30BaTL ABE LUMPOKOMONOCHLIE aHTEHHbI, OAHY NepeAatoLLyo aHTEHHY,
OnopHas TodKa KOTOpOoW HaxoAWUTCs B U3MepsieMbIX No3uumax paboyero obbema, U ogHY NPUEMHYIO aHTEHHY,
HaxogsiLLytocsi BHe aToro paboyero o6bema B 3agaHHON opueHTaumm 1 nosuuuu. NepepgatoLas aHTeHHa [omkHa
UMETb NpUBNU3NTENLHO BCeHarnpaeneHHyo aguarpaMmMy HanpaeneHHOCTU B NNockocTy H, 06bIYHO TUNMYHY0 ANst
HebonbLLOoR BUKOHNYECKON aHTEHHBbI.

MpumedvaHnune 1 — lNpn N3MepUTENBHOM PaCCTOAHMM 3 M MakKCMMarbHbI pasMep aHTEHHbl HE JOIDKEH
npeebiwatb 40 cM; Npy GONbWMX U3MEPUTENBHBLIX PACCTOAHUAX pasMep BUMKOHWYECKOW aHTEHHbI OT KOHLA A0 KOHUA
MOXeT ObITb 44 CM NpW KNETOYHOW KOHCTPYKUMM U 50 CM B CryYae KOHYCHbIX aHTEHH OTKUZHON UMK NINTON KOHCTPYKLUMK.

TUAVYHBEIMU NPUEMHBIMU aHTEHHaMW MpY BanvgaumMmn UChbITaTenbHoM NoLwwaaki u ucnbitaHusx TC sisnsioT-
sl rnbpraHble aHTeHHbI (KoMBUHaLWs BUukoHUYecko 1 noronepuoguyeckolt aHTeHHsl LPDA) ans nonocbl 4actoTt
oT 30 go 1000 MI'y unn oTaenbHbIe aHTeHHbI (BUKkoHWUYeckne ans nonockl YactoT oT 30 Ao 200 MMy n LPDA
nonocsl YactoT oT 200 o 1000 MIw).

MpumevyaHne 2 — M3-3a Gonblumx huanM4eckux pasmMepoB He PeKOMEeHZyeTCs UCMOoMnb3oBaTb rmbpuaHbie
aHTeHHbl (koMOVHauma BrKoHWMYeckoW W noronepuognyeckoit aHteHHsl LPDA) npu ucneitanmsax TC npu namepuTens-
HOM paccTosiHmm 3 M MNu Banugauumn NONHOCTbIO GE33X0BOW Kamepsb.

Ons nsmepeHunin onopHbIX 3Ha4YeHWI 3aTyxaHus nnowaakm SA Ha UenblTaTenbHOM NnoLLaake ksasuceoboa-
Horo npocTpaHcTBa (5.4.7.2) cneayeT UCNONb30BaTb TE XKe aHTEHHbI, KOTOPbIe MPUMEHSIOTCS NPU U3MEPEHNSIX
3aTyxaHus nnowlaakv SA nonHocTbio 6e3axoBoli komHaTbl FAR. MNpuemMHas aHTeHHa, Ucnonb3yemasi npy Banvaa-
umu koMHaTel FAR, AomkHa OTHOCUTLCS K TOMY XXe TUMY, YTO U aHTeHHa, UcronsayemMas npuv ncnbitaHun TC Ha
nanyvaemolie VPTT.

Mpu namepeHnn pabovero obbemMa nNpu ropusoHTaNLHOM M BePTUKANbHOM NONAPU3aLIUSX U BCEX NO3ULMSAX
nepegatoLLei aHTeHHbI B 4aHHOM paboyem oGbeme NPUEMHYH0 aHTEHHY criedyeT ycTaHaBnMBaTh Ha BeicoTe B FAR
Ha rKCUpoBaHHOM cpeHeM ypoBHe pabovero o6bema B COOTBETCTBUM C pUCyHKamu 39 1 40.
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[ins BblpaBHMBaHUS O0ceil 06enx aHTeHH B OAHY OCb MOXET NoTpeboBaTbCsi HEGO/bLIOK HAKMOH aHTEHH.
PaccTosiHne mexay onopHoli TOUKOlM pacnonoXeHnss aHTeHHbI (onpeaensemoii Npu KambpoBKe) 1 NnepegHen no-
3uumeit paboyero o6bema yctaHaBnmeaoT pasHbiM dromird. Korga nepegatolas aHTeHHa nepemellaeTcs B Apy-
ryl0 nNo3uLMI0 UCMbITaTeNbHOrO 06beMa, NpremMHas aHTeHHa nepemellaeTcs BAOMb U3MEPUTEbHOW ocu Ans
o6ecrneyeHunst MOCTOSIHHOrO paccTosiHus dnomina. OCb M3MEPEHUst — 3TO JIMHUSE MeXZy NPUEMHOI 1 NepeaatoLleil
aHTeHHaMU, BAO/b KOTOPOW yka3aHo paccTosiHve dnomina. Mpy BCex No3nuusax 1 nonsipusaumsax npuemHas u nepe-
Jawulas aHTeHHbl AO/KHbI ObITb HAMPaB/EHbI APYT HA APYra, a UX 3/IEMEHTbI A0/KHbI 6bITb NapasinesibHbl Apyr
Apyry (Npy HaknoHe — cM. pUcyHOK 40). AHTEHHbIe MayTbl U BCIOMOraTe ibHble HaCcTU/bl NPV NPOBeAeHUn Bau-
Jaunun 0O/MKHbI HAXOAMTLCS HA CBOEM MOCTOSIHHOM MECTE.

drOminei — OuKCHpOBaAKHOE PACCTOAHNE WEKAY 3TANOHHHNA TOYUKAMA AHTEHH

MpumeuyaHue — V3vepeHue B 3TOI NO3VLWM AO/MKHO MPOBOANUTLCS MPU BEPTUKA/IbHOW 1 FOPU3OHTaUTLHON
NoSISIPU3aLMN aHTEHH

PucyHok 39 — W3mepuTenbHble no3vuuy npy npouedype Basmgaumn nnowankn FAR

Mpun Bcex No3numax nepegatoLLeil aHTeHHsl B paboyem o6beMe B BEPTUKA/IbHOW 1 FOPU3OHTaSIbHOW Nonsipu-
3aumnax npuemMHas n nepegaroLlas aHTeHHbl fO/MKHbI ObiTb BbIPOBHEHBI B OfHY OCb.

3HaueHve dnaring:

- 3mepuTesibHoe pacctosiHue TC, COOTHOCMMOE C HOPMOIA;

- (PMKCMPOBaHHOE PacCTOSIHNE MEXAY aHTEHHaMU NpY NPOBeAEHUN NpoLeaypbl Bannjaummn ncnbiraTeibHom
naoLagKu;

- pa3HeceHune aHTeHH BO BPeMs U3MepeHus onopHoro SA, ecnv ncnosb3yetca RSM.

MonoxeHve nepeparoLLeil aHTEHHbI B paboyeM o6beme Mo BbicOTe OnpeaensioT crefyowmm o6pasom:

- cpegHee (hm) NnonoxeHve ycTaHaBIMBAIOT NpY BO3MOXHOCTY BAO/b BUPTYaUIbHOW OCK B cEPEeANHE BbICOTI
1 cepeanHe WPUHbI MOSTHOCTbIO 6e33X0B0I KOMHaTbl FAR,

- BepxHee ht n HuxHee hb— ycTanaBnmBatoT ¢ yueTom NonoBuHLI 3HaueHust himex (cM. Tabnuuy 14) MuHyc
nofoBUHA pasmepa nepejaroLlein aHTeHHbl (Hanpumep, 20 cM ANs Masioil GUKOHNYECKOW aHTEeHHbI).

N3mepeHns Ha 3TUX NepeMeHHbIX No3nLUSaX cnedyeTt NpoBOAUTL Kak MpU BEPTUKa/IbHOW, Tak v roOpM30H-
TanbHOW nonspusaumun. Mpy nsMepeHn HoOpMasIM30BaHHOTO 3aTyXaHna NIoWaAKu paccTosaHNe Mexay BepXHel v
HIKHEN NA0CKOCTAMMU U MOrNoLWawWwmumM MaTepmasoM Ha NoTosike 1 Nosly KOMHaTbl COOTBETCTBEHHO 3ajaeTcs
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XapakTepucTUKON nornowamoLero Marepmuana, Ho 4Ns8 HefonylweHusa cBsAsn «ucneityemoe TC — noraowatoumni
MaTepuan» pacctofaHue A0/HKHO 6biTb He MeHee 0,5 m.

MpumMeuyaHne — AHTEHHA MMEET rOPU3OHTASIbHYIO MOJSPU3aLMIo, MO3ULYS HaBepXy crpasa.

PrcyHok 40 — lNpumep OAHOlM U3MepuTesibHOM MO3ULMU W HaKNOHA aHTEHHbI
npu npouegype sanugauuun niowankm FAR

MakcumanbHbIA Wwar no Yyactote nNpy AUCKPETHOM YaCcTOTHOM M3MEPEeHUU AO/MKEH COOTBETCTBOBATbL 3Haye-
HUAM, NpuBeAeHHbIM B Tabnuue 15.

Tab6nunya 15— lMonocbl 4acToT M pa3Mep Lara No YyactoTe npu Bampaumn nnowaakm FAR

Monoca yactor, MIy MakcMasibHbIR LWar no Yactote, My
30— 100 1
100—500 5
500— 1000 10

Mpu Banuaauum ucneliTaTenbHoi nnowanku FAR gonyckaeTcsi MICNONb30BaHWe ABYX METOAOB:

a) MeTo/[ ONOPHOW ncnbiTaTenbHoi naowagkm (RSM) (5.47.2), KOTOpPLIA cnegyeT NPUMEHATb NPU M3Mepu-
TeNbHbIX PACCTOSHUSAX MeHee 5 M;

b) MeTofa HOpMann3oBaHHOrO 3aTyxaHus ucnoiTatensHol naowagkn (NSA) (5.4.7.3), koTopblii cnegyeT
NPUMEHATb NPU U3MepUTENbHBIX PACCTOAHUAX, paBHbIX 5 M nnn 6onee.

MpumevaHune 3 — Ecnm paccTtosaHue MeHblle 5 M, Hesb3sA WUrHOPUMPOBaTb B3aMMHYK CBA3b aHTEHH. Kpome
TOro, CYMTaeTCA HenpakTUYHbIM onpefensatb Aapr NpU pPaccToOAHUM 605blWwe 5 m

MeTogbl Banugaunu nnowankm 4oskKHbl o6ecneuynsatb oTknoHeHne 0 46 oT SA, uTo npuBeaeT K ngeanb-
HOW nnowapke. Kputepuini Banugauum nnowankn yctaHoBneH B 5.47.4. IS yMeHbLWEHNSA HEONPeAEe/IEHHOCTH
n3MepeHunin gonyckawTca nwbble MeTodbl, He NpoTMBOpevalyne npouenype U3MepeHuidi 1 He Mackupyroluime
Kakne-nnbo HefocTaTKM NIOWanKn, HanpuMep Haamyne pe3oHaHCcoB.
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Ons yMeHbLUeHWS HeonpeaeneHHOCTU U3MePEeHWIA MPY Banvaauum UcneliTaTensHol nnowaaky crnegyet
MPUMEHSITE Mepbl, YKa3aHHbIe HIKE:

- ANS BepTUKanbHO Nonsipu3oBaHHON aHTeHHbI ANMHA 3KpaHWPOBaHHbIX kKabenel 3a Kaxaon U3 aHTeHH 4o
UX crycka K 3emre JormkHa 6bITb He MeHee 2 M. Eciiv BoaMOXHO, kabenu gorkHbl NPoXoauTb Yepes NpoxoaHele
coeamHuTenu B cteHe kamepbl FAR. LienecoobpasHo nenonb3osaTh heppuThl, yCTaHOBNEHHbIE Ha kabensax. dpy-
roil ansTepHaTUBON yMeHbLLIeHUs BnusiHWA BY kabeneit ssnsieTcs cnonb3oBaHWe ONTUKO-BONTOKOHHBIX NIMHUIA;

- yCTaHOBKa aTTEHI0aTOPOB Ha aHTEHHbIX pasbemMax (Hanpumep 3aTyxaHuem 6 unu 10 gb) nossonseT ymeHb-
LWNTb BNKSIHWE BONbLLOro paccornacoBaHWs NoSIHOrO CONPOTUBMEHNS aHTEHH;

- HeobXxoAVMMO VCMNOoNb30BaHNe aHTeHH C CUMMETPUPYIOLWLMM YCTPONCTBOM, 0BecneunBaloLLMM BbICOKYHO
cummMeTputo (nokasaHue nameputens PN meHseTes He 6onee YeM Ha = 0,5 ab npu noBopoTe aHTeHHbLI OTHOCK-
TenbHo ee ock Ha 180°). OLeHKY CUMMETPUW aHTEHHbI MPOBOANAT B COOTBETCTBUU C 4.5 .4;

- BO3MOXHO MCMONb30BaHUE OTAeNbHbIX BUKOHUYECKMX 1 Toronepnoanyeckux AMnosbHbIX aHTEeHH Ans Ba-
nnaaumm FAR (pasnuyHble TUMbl aHTEHH € 4acTOTON HUXe 1 cabiwe 200 MIMy), ecnu oHK 6yayT ncnonb3oBaTbCA
ansa neneitanus TC. JonyckaeTcs ncnonb3osaTh Takke rMbpuaHyto (GUKOHNYeCcKo-n1oronepruoanieckyto aHTeH-
Hy), eCrnv MexaHuJyeckre pasmepbl aHTeHHbI 4151 AHHOMO U3MEPUTENBHOMO PACCTOSHUA 4OCTaTOYHO Manbl.

Mpoueaypy BanuaaumMy nonHocTblo 6e3axosoi KoMHaTL FAR cneayeT npoBoavTb Nepuoanyecku, ¢ onpe-
AeneHHbIMU UHTepBanamu Ans BolsIBNEHUS A0NFOCPOYHbIX U3MeHeHU napameTpos FAR 1 nameHeHui, koTopble
MOrYT MOBMNUATL HA XapakTepUCTUKM PACNPOCTPAHEHWUS SNEKTPOMArHUTHLIX BOSH.

5.4.7.2 MeTop oropHol ucnbItaTensHon nnowaakm (RSM)

B aaHHom meTode yunThiBaloTcs achdhekTbl GnKHEro Nois aHTeHHbI U ocnabneHue nons, KoTopble MoryT
CYLLLeCTBEHHO BNUSTL NMPY U3MEPUTENBHBLIX PACCTOAHUAX 3 M C UCMONb30BaHWEM BUKOHUYECKOW NPUEMHON aHTeH-
Hil. 3TW acbdbekTbl UMetoT MecTo B MeToae NSA, 3aech nx BO3MOXHO UcnpasuTe. UamepeHne 3aTyxaHus aTanoH-
HOM nnoLagku Aapr OCYLLIECTBNSAETCS NPU HOMUHANBHOM PACCTOAHUN Unominal MEXAY NPUEMHOW U NepeaaroLwen
aHTeHHaMW.

Mpoueaypa Banuaauum ucnbitatensHom nnowaakn FAR ansa kaxxgon nosvumnmn pabodero o6bema BobINoSHA-
eTcsl B TpU 3Tana:

a) OMNopHEIN ypoBeHb Vprect U3MepsitoT uameputenem B Ab (MkB), koraa kabenu coeanHeHbl BMecTe,
06bIYHO AaHHOE N3MepeHUe NPOBOANAT OAWH pas nepea NpoBeAeHUeM cepum UCTbITaHuii B pabovemM obbeme;

b) ypoBeHb Vg e U3MepsaoT uameputenem B aob (MkB), npy ycTaHOBNEHHbLIX aHTEHHAX.

C) paccunTbIBAOT OTKNOHeHUe AAg, B AB, oTHOCUTeNbLHO onopHoi SA Ans napbl aHTEHH C NOMOLLbIO YpaB-
HeHWs!

AAS = VDIRECT - VSITE - AAPR- (33)

Ons obecneveHnst TOUHbIX U3MEePEHWUIA NPU N3MEPUTENbHBIX PACCTOSHUSIX MeHee 5 M Ang onpeaeneHust
3aTyxaHus ONOpHOM NoLWLAAKM PeKOMeHAYETCA UCTONb30BaTh ABE creupanbHble aHTeHHbI (nepedatoLLyto U npu-
emHyto). TpebyeTca ncnbiTaTensHas nnowaaka kKeaavcso60aHOro NpoCcTpaHCTBa, onpeaeneHHas B 3.1.12. Ucnbl-
TaTenbHas nnoLLaaka ksasnceoboaHOro NPOCTpaHCTBA BKIoYaeT B cebs ABe HemeTannnmyeckue MadTbl aHTEHHbI
(caoenaHHble U3 AepeBa UNK NNacTUKa NpU €, < 2,5, HU3KUX NOTEPSIX, C MUHUMASTbHLIM AUAMETPOM, HO C COXpaHe-
HYEeM MeXaHNYECKO XeCTKOCTM), YTO NO3BONAET pasMeLlaTb aHTEHHbI Ha JOCTAaTOUHOW BbICOTe Hag, 3emMriel (pu-
cyHok 41). OgHMM 13 BO3MOXHbLIX MeToA0B 0becneveHnst xapakrepucTuky + 1 b anst onopHoi UcnbITaTenLHON
nroLLaaK1 sIBnsieTcs Bolbop BbICOTbI YCTAHOBKU aHTEHH h B COOTBETCTBUMU C COOTHOLLEHUEM

hz=d-8/3, (34)

rae d — paccToaHne Mexay aHTeHHaMK, M.
AN ymeHbLUEeHNA BAUSHWA 3eMITU pekoMeHayeTcs BbicoTa h>d - 8/3 unu Ha 3emre AomKeH ObITb YIIoKeH
rnornoLlarLLuii MaTepuar, HKHSIS YacToTa acpdpeKTUBHON paboTel koToporo He meHee 30 MIL,.
MpwumedaHune— Hauacrore 30 ML npy pacctosiHum mexay aHTeHHamm 3 M nosierisietcst achcekT GnvkHero
nons 1/d?, koTopbiii yxe cam no cebe BHOCUT ownbky 0,8 AB Npu BhICOTE YCTaHOBKM aHTeHHbl d - 5/3. [ina obecnevyenms
OMOPHOro 3HA4YEeHWs 3aTyxXaHua NIowWaakn npu HeonpegeneHHoctn mexnee + 0,5 gb pekomeHgyeTcs mucnonb3oBaTb
BbICOTY YCTAHOBKM aHTEHHbI d - 8/3, ecnu Ha 3emMne He yrnoXeH nornowanwyn matepvarn.

MNamepuTensHoe paccTosiHWE AOMKHO BbITh PABHO PACCTOSIHWIO MEXAY aHTEHHAMU O opminal, MICTIONB3YEMOMY
B MONHOCTLH0 6e33x0B0oi kKamepe. AHTeHHbI AOMKHbLI UMETb BepTUKaNbHYH NONsApUaaLmio (ropusoHTanbHas nons-
py3aLs He JOKHA MCTIoNb30BaTLCA U3-3a Boree CUNbHON MHTePMEPEHLMM C OTPAXKEHHBLIM OT 38MIW CUrHaNOM).
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Mpn aTom obecneynBaeTcsa xopoLlasa annpokcumaumsa cBo604HOro NnpocTpaHcTBa. PaccTosaHue 4o 3gaHuit, gepe-
BbEB M T. M. 4O/IXHO 6bITb 60nee d M8/3, nHaue OHM GyAyT OKa3biBaTb BO3[EWCTBME HA aHTEHHbI, UMelolue
BEPTUKA/IbHYIO NONSpU3aLNIo.

Heobxoaumo o6ecneunTb OTCYTCTBUE BAUSAHUA (PUAEPOB aHTEHHbIX Kabenei Ha pesynbtaTt nsmepenus. ina
3TOro He06X04MMO PacnoNoXnTb Kabenn B COOTBETCTBUU C PUCYHKOM 41 unin ucnonb3oBatb BU ONTUKO-BOTOKOH-
Hble TNHUK. Pe3ynbTar OLeHKN NONHOCTbI0O 6€33X0BOIN KaMepbl HENOCPEeACTBEHHO 3aBMCUT OT KayecTBa ONOPHOW
ncnblTaTeNbHOM YyCTAaHOBKMN. 3HaYeHne 3aTyxaHua OMOpHOI niaowagku ¢ napoin aHTeHH JIAPK onpegensioT B TpU
aTana:

a) N3MepsAT onopHbIA ypoBeHb VWO,KECTRs, b (MkB), nameputenem, korga kabenm coeiuHeHbl BMecCTe;

b) N3MEpPSAIOT ONOPHbIN ypoBeHb VSN-ERS, g6 (MKB), nameputenem, Korga aHTeHHbl yCTaHOBJ/IEHbI HA paccTo-

AHUN GnOrrirel>
C) paccunTbiBaloT OTKNOHeHWe [OJIAPK B 4B ¢ nomowbio ypasHeHuUs

AA\PR = "DIRECT RS - "SITE RS (35)

Mpu Banugaunn n3mMepuTenbHON NAowaakM ¢ u3MepuTeNbHbIM paccTosHMeM 3 M cfiefyeT ycTaHaBvMBaThb
aHTEHHY Ha BbICOTE He MeHee 4 M HaJ, YPOBHEM 3eMJIM, YTO SIB/ISSETCA TUMOBbLIM 3HAYEHNEM A5 AUCTAHLNOHHO
ynpaBnsaeMbIX aHTEHHbIX MayT, UCMOJIb3yEeMbIX A1 U3MepeHuii n3nydyerHns oT TC. B aToM c/iyyae Ha 3eMsie Mex-
[y aHTEHHaMy Heo6X0AMMO YI0XUTbL Norfowarwunii Matepuan, kpas noraowarLLero matepuana Ao/MKHbl BbIXO-
ONTb 3a Npejenbl 31eMeHTOB aHTEHH BO BCEX HanpaBneHUsX Tak, YTo6bl 6bl/I0 06ecneyeHo BbINOSHEHWE YCI0BUIA
KBa3nCBOGOAHOrO NMpoCcTpaHCcTBa (T. €. pe3ynbTaTbl M3MEpPEeHUs 3aTyxaHus ONOPHON McNbiTaTeNbHOM NaoWwankm
HaxoaaTcsa B npegenax + 146 naeanbHon 4acToTHON Xxapaktepuctukn). Mpu Banngaunum nnowagki npyu namepu-
TeNbHOM paccTtoaHum d >3 M ucnonb3yoT ypaBHeHue h > d m8/3 ana onpefeneHnsa KOHPUTypaunm yCTaHoBKM
1Ny anbTePHATUBHOW UCNbITaTENbHOW YCTAHOBKM, KOTOpPas COOTBETCTBYET BbINMOMIHEHMIO YCI0BUIA 3aTyxaHns onop-
HOW mcnbiTaTenbHON naowankm + 1 a6.

~nominal— paccTosiHve Npu Banvaaumy; h — BbicOTa aHTEHH OTHOCWTE/BHO MMIACTUHBI 3a3eM/IeHNs WK ypoBHst 3emn; CT, CR—
KOaKcuasibHble Kaben nepefarolleil v NpuemHol aHTeHH JOMKHbI UATW MO OCM CUMMETPUM @HTEHH FOPK3OHTA/TBHO, MPUYEM [UTMHA
3TUX TOPU3OHTA/TbHBIX YUYACTKOB A0/KHA KaK MOXHO TOUHEE (HACKO/IbKO 3TO BO3MOXHO (HU3MUECKM) MPUEAMXATLCS K 2 M. B mosHo-
CThlo 6e3axoBoii kamepe FAR Heo6XoAumo pacnofarath kabesb ropu3oHTasIbHO, Jlyudllle BCEro nponyckas uepes OTBEpCTUE B

CTEeHKe kKamepbl, Wi MnCcnosib30BaTb OMTOBOJ/IOKOHHBI  Kaberb, I'IO,D,KﬂIOHeHHbIVI K BbIXO4y aHTEHHbI

MpumeuyaHune — ONopHoe 3aTyxaHue NOLWAAKN U3MEPSIOT OTAENbHO AN1A KKAO0N U3 No3uumii, NnpeacTtaBfieH-
HbIX Ha pPUCYHKe 41.

PucyHok 41 — TunoBasi yCTaHOBKA NpU M3MEpPeHUM 3aTyxXaHusl OMOpHO M/oWaAKM KBa3MCBOBOAHOTO NMPOCTpaHCTBa
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5.4.7.3 MeToa HOpManusoBaHHOro 3aTyXaHus UcnbiTaTensHou niotuaakm (Metog NSA)

Hwxe npueeaeHsbl cBeaeHNUs1 0 MeTOAEe HOPMaNM30BaHHOIO 3aTyxaHUsl U3MepuTenbHeIX Nnowagok NSA
npumeHuTensHo k FAR. FTeoMeTpus aHTeHH npuseaeHa B 5.4.7.1. 3aTyxaHue nnowaakm SA (unu Ag B aeumbe-
nax) onpeaensiioT Kak noTepu Npu nepegave Mexagy pasbemamu AByX aHTeHH Ha KOHKpeTHOW nnowaake. [ns
ycrnoBuii cBoBoAHOro NPOCTPaHCTBA CKAHUPOBAHWE BbICOTbI aHTEHHBI HE MPUMEHSIETCA, YTO 0603HavaeTca TepMu-
HOM «BHOCWMBbIE MOTepu nnowaaku» (cMm. 3.1.18).

[ns ycnosuii ceobogHoro NpocTpaHcTea 3aTyxaHue nnowaakun Ag, Ab, MOXHO annpokcumMmnpoBsaThk ypaBHe-
Huewm (36) [22].

57,
As =201g| 5.2 x 10’ 1 -201g (fy) + Fur +Fir 36)

11—
(B2 " (Ba)?

rae F,r, Far— rpagyvnpoBouHble koadduumMeHTbI NpreMHoit 1 nepegatolLeit aHTeHH, ab (M™);
d — paccrosiHue Mexay azoBbIMU LLeHTpamu 06enx aHTeHH, M;
Z, — ornopHoe rorHoe conpotueneHue (50 Om);
B =2/,
fyu — vacroTta usmepeHusi, MI'y.
TeopeTtuyeckoe HopManusoBaHHoe 3atyxaHue nnowaakm NSA (Ayneo. AB), ONpeaensaoT kak 3aTyxaHue
nnowaaky B A6 (M) 3a BLIMETOM COOTBETCTBYHOLMX KOBPULMEHTOB rPaayMPOBKN aHTEHH crieaytoLLM 06pasoM:

52,
Antreo = 201 | 5% 1" 1 — 201g (f,).
1-

N (37)
(Bd)? " (Bd)*

Ha yvactotax Hwxe 60 MI'L npy M3mepuUTENbHOM PacCTOsIHAM 5 M UnKn Ha yacToTax Hwke 110 MMy npu
N3MepUTENbLHOM PACCTOAHUIA 3 M HEOBX0ANMO NPUMEHSTL KO3 ULIMEHTLI KOpPEKLIMK Ars BrivbkHero nons Ans
KaXxgoln 13 UcnblTaTenbHbIX NO3ULMIA, ykazaHHbIX B Tabnuue 14, Anst cpaBHEHUs1 HOPMANU30BaHHOTO 3aTyXaHUs
nrnowaaky ¢ TeopeTUYEeCKUM 3HaueHNeM HOPManM30BaHHOIO 3aTyxaHusl Ha pucyHke 42 [cMm. ypaBHeHue (37)].
KoadbbuumeHTb KoppeKLny Ans GrivkHero nonsi 3aBUCAT OT XapaKTEPUCTUK aHTEHH, U3MEpPUTENbLHOTO PacCTOSIHUS,
ncnonek3yemoro paboyero ob6bema 1 4oSKHbI BbITh onpedeneHsl MeTogamMu yicnosoro mogenuposaHust NEC [4].
[ocTaTouHo HeBorbLIWe HeonpeaeneHHOCTY nosyyatoT U3 ypasHeHus (37). MNpu Ncnosb3oBaHWM ankTepHaTUBHO-
ro MeToda OnopHoW UcbITaTenbHOW Nnowaaky (cM. 5.4.7.2) koadnLnMeHTsl Koppekumuy anst GrivkHero nons He
MPUMEHSIIOT, eCIU NMPU UBMEPEHUSIX HA OMOPHOI MCMbITATENBHOW NoLlaake v Npy Banygaumm 6e3axoBoi kame-
Pbl UCMONB3YIOTCA TE e aHTEeHHbI Y YacToThbl.

Mpn namepuTenbHbix pacctosHnax 10 u 30 M YneHbl ypaBHeHus (37), oTHocALMecs K BrivxkHeMy nonio,
MOXXHO WUCKITIOYUT, U TOraa ypaBHeHWe ynpocTMTCa 40 crieqytoLlero Buaa:

5Z,d
Ageo = 201g ( o ) - 201g(fy) . (38)

Ecnu BmecTo ypaBHeHus (37) ncnonb3aytoT ynpolleHHoe ypaBHeHue (38), To Ans yacTtoT cBbiwe 60 My,
npu nMamepuTernbHOM paccTosiHuM 5 m u cebiwe 110 MMy npy nameputensHOM paccTOsiHAW 3 M BHOCAT norpeLu-
HocTb MeHee 0,1 ob. MN3-3a acbdekToB GrivkHero nons Ha Yactotax Hke 60 MM (Mpy MamepuTenbHOM paccTosi-
HUKM 5 M) 1 Hke 110 MITL (Npw n3mepuTensHOM paccTosiHin 3 M) norpellHocTb ByaeT npesblwatb 0,1 ab. Ha
yactoTe 30 Ml npy n3amepuTensHOM paccTosiHUM 3 M MakcuMaribHas norpellHocTs pasHa 1 Ab. [ns ymeHblUe-
HUS1 3TON NOrpeLlHOCTH creayeT UCnonbL3oBaTh ypasHeHue (37).

Mpumeyvanwune1— Hayvactorax Huxke 110 My Npu N3MEPUTENBHOM  PaCcCTOAHUM 3 M U Ha YacToTax HWXe
60 MI'y Npy M3MepUTENBHOM PacCTOSHUM 5 M yyTeHbl adbdekTbl BrivbkHero nons. VX MOXHO paccuutaTb Ans Kaxgon
OoTAENbHOWN UCNbITATENbHOWN NMNowagKu.

Onsa gaHHo# npoLuedypbl He0bXoAUMbI K03 PULIMEHTLI CBOOOAHOrO MPOCTPaHCTBA NPMEMHON U Nepeaaro-
e aHTeHH. Banuaauuio nnowaaku Ans Kaxaon nsMepsieMorn nosuumm BeIMONHSIOT B TpU aTana:

a) U3MepSIoT OMOPHbIV YPOBEHb Vprect V3MEPUTESBHBIM NPUEMHUKOM € KabensaMu, coeanHeHHbIMU Ha-
npsiMyto;
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YactoTa, My
PucyHok 42 — T'padhvk TeOpeTMyecKoro ctaHAapTU3oBaHHOIO 3aTyxaHusa nnowagkm (NSA)
B CBOGOAHOM MPOCTPAHCTBE Kak (PyHKUMM OT 4acToTbl NPW Pas/IMUHbIX U3MEPUTESIbHbIX PACCTOAHUAX
[cm. ypaBHeHue (38)]

b) U3MepsT ypoBeHb \/IATE U3MepUTENbHbIM NPUEMHUKOM NPU YCTAHOB/IEHHON aHTEHHE;
C) paccunTbiBalOT OTK/IOHEHWe 3aTyxaHus nnowagkn (JIA3), a6, cneayoumm o6pasom:

= VDIRECT - VS[IE- /4Ntheo- FM- FaR, (39)

roe ANheo BbIUMCAAKT € NOMOLW b0 ypaBHeHus (38), a pe3ynbTaT CpaBHUBAKT C COOTBETCTBYHOLWUM KPUTEPUEM,
KakK ykasaHo B 5.4.7.4.

MpumeuaHune?2 — PacctosHne d mMexay OMOpHbIMW TOUKaMmu nepepatolleil M NPUeMHON aHTeHH (onpegensi-
emMble BO BpeMsi kannbpoBKM) AO/MKHO ObiTb paBHO cnomina. PEKTVBHOE pPacCTOSHUE MeXAy aHTEHHaMW U3MeHsieTcs
B 3@aBUCUMOCTU OT 4acTOTbl M3-3a NO3ULUMIA X (ha30BbIX LEHTPOB. lMepefatoyHblie NOTEPU AOMKHbI GbITb CKOMMEHCMPOBA-
Hbl C y4eTom pacctosHuA cfnoming. MockosbKy KannbpoBka aHTEeHHbl He nNpeaycMOTpeHa A1 HOMUHANIbHO UcnbiTaTeNb-
HOr0 PaccTOSHUA, B KA4YeCTBe KOPPEeKUMU WUCMNOMb3yT U3MeHeHne 3(PGEKTUBHOIO U3MEPUTENIbHOrO pPacCTOAHWUA U3-3a
M3MeHeHVs no3uunii hasoBoro LeHTpa nNpu MCNoAb30BaHUKM sioronepuogmyeckux aHteHH. C nomowbio RSM ypaeTtcs
n3bexarb AONOMHUTENbLHOM HeonpeeneHHOCTW, 06YCMOB/IEHHON 3TON KOppeKuuein 1 B3avMOCBSA3bI0 aHTEHH.

54.7.4 OTKNoHeHUs 3aTyxaHusa nnaowankm JIA3 A0/KHbI OblTb MeHbwe + 4 ob AN ropuM3oHTanbHOM
BEpTMKaNbHON nonsapusaunii, a Takke NS Kaxnoin namepsaemMoin nosmunun n MsmepsemMoi nonockl 4acTor.

5.5 OueHKa yCTaAHOBOYHOTO CTO/la U aHTEHHOW onopbl

5.5.1 O6uwmre nonoxeHmsa

Mpn namepeHnsax HanpsbkeHHoctu nonsa WPM ucnbityemoe TC pasmewarwT Ha yCTaHOBOYHOM CToNe
(cm. D.5 npunoxeHunsa D). dopma, KOHCTPYKUMA U AM3neKTpuyeckas NpoHMLaeMOoCTb MaTepuana crona MoryT
BNMATb Ha pe3ysbTaTbl M3MEpPeHnin HanpsxxeHHocTn nonsa (cm. [2], [6], [7], [10]). MeToa OUEHKM BAUAHUA YyCTaHO-
BOYHOTO CTO/1Aa Ha pe3y/bTaTbl N3MEPEHUA HANPSXXEHHOCTM NONASA U OLEeHKA HeonpeaesneHHOCTN U3MepPEHNIA, CBA-
3aHHON C NPUMEHEHNEM YCTaHOBOYHOTO cTosa B nonoce yactoT ot 30 My go 18 My, npeacrtaBneHsbl B 5.5.2.
OueHKy npoBOASAT MpWM UCMNONb30BaHMM N6GOro ycTaHOBOYHOTO cToNa BbicoTOn 60nee 0,15 cm.

MpumeuvyaHune — [pn M3MEPEHNAX UCMONL3YIOT TO/ILKO FOPU3OHTAsIbHYIO MONApM3auuio nepegaroLlei
@HTEHHbI, pasMeLLleHHOl Haj yCTaHOBOYHbIM CTO/IOM, YTO COOTBETCTBYET C/iyyald Hambonbluero BO34ENCTBUS CTOMa Ha
pe3ynbTaTbl M3MEPEHUI MO CPaBHEHWUIO C BEPTMKa/IbHON nonspusauunei.

[JononHnTenbHble N3MEPEHNA ANA ONpeAeneHns BANAHUSA aHTEHHON MauTbl Ha pe3ynbTaT U3MEPEHUN He
NpoBOAAT, TaK Kak ee BAUSIHWE YXe YUYTEeHO Mpu Banugauumn nnouwagkm m B usmepeHmn SV3WR (cm. 8.3).
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5.5.2 TMpouepypa oueHKN BANAHUA YCTAHOBOYHOIO cTONA

Tvn, hopma 1 maTepuasibl 3/1IEMEHTOB YCTaHOBOYHOIO CTONa (fasiee — CTo) MOryT BINATL Ha pe3y/ibTaTbl
N3MepeHnit HanpshxeHHOCTK nons. A onpefeneHunst 3Toro BANSHUS 1 OLLEHKU CUCTEMATUYECKON NOorpeLIHocTy,
006YC/I0B/IEHHOI CTO/I0M, HEO6XOAMMO NPOBOANTL M3MEPEHMUS YKa3aHHbIM HKe MeToAOoM. BbinonHaoT ABa us-
MEPEHNS HaNPSXXEHHOCTM NOMA CUrHana — ¢ NPpUMeHeHneM ctona v 6e3 Hero — ¢ UCNosib30BaHNEM KOHKPETHO
nepejatLLeil aHTEHHbI N KOHKPETHOW cxeMbl n3mepeHusi. PasHuua mexay pesynbtataMn UsMepeHuii ¢ npuMeHe-
HVem cTos1a 1 6e3 Hero No3BoJISET OLEHUTb BNNAHME YCTAHOBOYHOIO CTOMA Ha pe3yfibTaTbl U3MEPEHUIA.

CTon pasmeLlarT Ha UcnblTateNbHON Nowaake B onpeAesieHHOM MecTe, Npy 3TOM ero HaubobLUNA pas-
mMep (T. e. AnaroHasb ANa CTo/a C NPSMOYTO/IbHOM KPbIWKOW WM paguyc — AN CTona € KPYrnoi KPbILKOWA)
OpPUEHTMPOBAH Ha MPUEMHYI0 aHTEHHY (CM. puUcyHOK 14). B nonoce yactoT Ao 1000 Ml BKAYUTENLHO Haf
CTOMOM pa3MeLlaroT HeGOMbLUYH OGMKOHMYECKYH aHTEHHY o6uieil gnnHoi He 6onee 0,4 M C rOpU30OHTasIbHOM
nonapusauuei. Ha yactotax cebiwe 1T MCNONL3YIOT aHTEHHY B cOOTBETCTBMM € 8.3.3.1 (Hanpumep, LUMPOKOMNO-
NIOCHbIT BUGpaTOp).

PaccTosiHme mexay NoBEepXHOCTbI0 CTONa W CpefHel TOUYKO BMOPATOPOB aHTEHHbI AO/MKHO 6biTb 0,1 M.
BUKOHUYECKY0 aHTEHHY pa3meLLatoT Tak, YTobbl cpeaHsas Touka BUO6paTOPOB aHTEHHbI Haxogunacb nocpeanHe
MeXay LeHTPOM M Kpaem cTona B HanpaB/eHUW MPUeMHON aHTeHHbI (CM. pucyHku 14, 15).

PucyHok 14 — T103uums aHTeHHbl OTHOCUTESNIbHO Kpasi PucyHok 15 — T1031uma aHTEHHbI
CTona Hag NpsIMOYro/ibHbIM YCTAHOBOYHbIM CTO/IOM Haj, YCTaHOBOYHbIM CTOJSIOM
(BnA cBepxy) (Bng, cboky)

Bo3byxaeHve nepejatolleli aHTEHHbI, HaxoAsLWelcsa Hag cTooM, obecneynBaeT reHepaTtop CUrHasIoB.
LLlar yacToTbl fO/MKEH cOCTaBNATb He 6onee 0,5 % HaMbOoNbLUEro 3HAYEHMSA UCNO/Ib3YEMOIN 4acTOTbl. YPOBEHb
HanpsHXKeHWa curHana Ha BbIXo4e NPUEMHOWN aHTeHHbI fO/MKeH 6biTb MO KpaiHeid mepe Ha 20 b 60nblue ypPOBHSA
wyma nsmeputensa NPT, Ka6enb Ao/mkeH NpoxoanTb MO OCY CUMMETPUUN aHTEHHbI TOPU3OHTA/IbHO, Ha PACCTOSHNUM
npubnusuTensHo 2 M. Ha kabenb NMTaHusi NPUEMHON aHTeHHbI HaZeBatoT heppuToBbie KonbLa (TPy6KM) C UHTepBa-
IOM Mexay HUmK, obecrneyvBaloLL MM OTCYTCTBUE BANAHWS 3TOro kabens Ha n3mepeHus. B MHOM cryyae BAusHue
[LOJ/DKHO onpefenaTbca Kak NpeHebpexvuMo manoe, ecnu noslyyaemoe HanpskeHne He MeHseTcs 6o/ee YyeM Ha
0,3 4B npn n3MeHeHUn Npoknagkn kabens 6osee yem Ha 0,5 M OT ero UCXOAHON NO3ULUK.

Mpumep — Kabenb ¢ peppnTOBbIMU TPybKAMUN NAeT FOPU3OHTa/lbHO Ha paccToAHUN 1,6 M. lna npoBep-
KW BNUSAAHWUSA Kabens MeHSAK T ero pacnosioXxeHune Tak, 4TO6bl OH Wen BEPTUMKaNbHO OT TO4YKMNU, OTCTOHUJ,eVI Ha
2,1 m OoT mMecTa NOAKNKYEHNA aHTEHHbI. YT O06bI onpenennTb, 6y,qu nn BnnaHune 6onee 0,3 ,D,B, npoBoaaAT
NOBTOpPHOE MaMepeHmne Hanpa>xXeHHoCcT 1 nNons.

Lienb cocToMT BTOM, 4TOObI NOKa3aTb OTCYTCTBME U3MEHEHW B U3MEPEHUAX MPU HAIMYMKU CTONA B U3Mepu-
TenbHol ycTaHoBKe U 6e3 Hero. MNepepatowas aHTeHHa U ee kabenb, NOAKMNIOYAEMbIA K reHepaTopy CUrHasoB,
[LO/KHbI COXPaHUTbL CBOW NO3WLMKU B MPOCTPaHCTBE Npu Hanuuun ctona u 6e3 Hero. 4na noanepxkn nepegatowleii
aHTEeHHbI 1 kabens NCcnosb3yrT MadTy, TPEHOTY WK NOACTaBKy, KOTOpble UCNONb3YIOT Npu n3MepeHnax NSA/RSM
(cm. 5.4) nan Svswr-

3HayeHns BbICOTbl aHTEHH U PACCTOSHUIA AO/DKHBI ObITb CIeAYIOWUMN:

- Ha BCeX YacToTax paccTosHMe Mexay NpUeMHON 1 nepejaroLein aHTEHHaMMN SO/MKHO BbITb TaknuM, KOTO-
poe TpebyeTcs nNpy U3MEepPeHnn U3yvaeMbiX NOMEX;

- B AnanasoHe yacToT Hwke 1Ty n3mepeHns cnefyeT NpoBOAMTL, NO KpaiiHel Mepe B nosioce 4acToT OT
200 Mly go 11Ty, Ha oTkpbITOM ucnbiTatensHol naowagke (OATS) unm B nonyb6e3axosoin kamepe (SAC) BbicOTy
NPUEMHOl aHTEHHbI CKaHWUPYIOT, Kak 3To TpebyeTcss npyu U3MepeHnn n3nyvaembix nomex (06bIYHO OT 140 4 Mm).
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B nonHocTbio Be3axoBoi komHaTe (FAR) npuemMHyto aHTEHHY DUKCUPYIOT Ha BbICOTe, KoTopas TpebyeTcs npu
N3MepeHnn U3nyvaembIx NomMex.

Mpnmeyanwne— lpu ncnonb3oBaHum 3TON Mpouedypbl aTTecTauum Ha Yactotax Huxe 200 My BnusiHve
yCTaHOBOYHOIO cTONna npeHebpexnmo marno.

B ananasoHe yactoT Bbiwe 1 [T n3amepeHus cnegyeT NpoBOAUTSL B TOW Xe Mosioce YacToT (Hanpumep, oT 1
fo 18 I'Tu), a BbICOTY aHTeHHbI criegyeT YCTaHOBUTL, Kak aTo TpebyeTcs npyu U3MepeHun nanydaemMbix nomex
(Hanpumep, oT 1 40 4 m).

3HadeHWe pasHULbl Mexay pesynbtatamu ABYX USMEPEHWA Ha KaxaoM YacToTHOM Liare, 0603HaqYeHHoe
kak A(f) 1 BelpaxxeHHOe B AeLmbenax, cnegyeT paccuutaTb, UCTIoNb3ys ypaBHeHue (17).

A(f) = |VR/co cTonom (f) - VR/Gea cTona (f)|: (1 7)

rae VRico cronou (F) — MakcmMansHoe HanpskeHue Ha MprueMHo aHTEHHe Ha KOHKPEeTHOW YacToTe, U3SMepeHHoe C
YyCTaHOBOYHbLIM cTOMoM, B AB (MkB);
VRi6es crona (f) — MaKkcumarbHoe HanpsikeHve Ha NpUeMHON aHTEeHHe Ha KOHKPeTHOW YacToTe, usMepeHHoe
6e3 ycTaHoBOYHOrO cTona, B Ab (MKB).
MakcnmarnbHoe 3HaveHne pasHuLbl MexXay peaynstataMy ABYX U3MepeHuid, 3aperncTpupoBaHHbIMU B Mo-
noce 4acToT, 0603HauYeHHoe Kak A,,, Y BbipaXeHHoe B AeLnbenax, MCronb3yroT Kak oLeHoYHOe MakcMansHoe
OTKINOHeHVe. Ee BbMMCNSIOT B COOTBETCTBUM C ypaBHeHneM (18):

Amax = max IVR/co cTornom (f) - VR/Gea cTona (f)l (18)

CraHaapTHYto HeonpeaeneHHoCTb U, 0BYCOBNEHHY0 YCTaHOBOYHLIM CTOSIOM, OLIEHUBAIOT NPpY YCIoBUN
MPsSIMOYrofIbHOro pacnpeaeneHns naMepeHHon MakcmManbHo pasHuLbl A.,,,. CnegosatensHo, U, Ab, MOXHO
paccunTaTh C NOMOLLLI0 ypaBHeHNs (19):

u =%Amax- (19)

3HaveHve U J0MKHO U3MEPSTLES U yunThiBaTbeA B BropkeTe HeonpeaeneHHocTu (cM. CISPR 16-4-2) B
cneayrLmx nonocax 4acTor:

-oT200 Ml go 1 Mu;

-oT1006 U,

-oT6 018U,

6 PeBepGepaunoHHas kamepa Ans U3MepeHusi MONTHON U3Ny4YaeMon MOLHOCTHU

6.1 O6wue nonoxeHua

Ana venbityembix TC HekoToOpbIX BUAOB, paboTaloLLMX B MUKPOBOITHOBOM ANanasoHe, UMEIOLLMX CNOXHbIe
Avarpammbl HanpaeneHHOCTU U3NMyYeHUs1 B TPEX MII0CKOCTSX, LienecoobpasHo M3MepATb He HanpsbKeHHOCTb U3ny-
YaeMoro Mnorisl, a NOMHY U3Ny4aemyto MOLLIHOCTb. 3TO CBSI3AaHO CO CIOXHOWN XapaKTepuUCTUKON B3auMoaeNCTBUA
N3MepUTENbHLIX aHTEHH € UcnbliTyeMbiM TC, B3aMMHbLIM BIMSIHUEM AvarpaMm HanpaeneHHocTU U T. A. MonHasn
nsnyyaemasi MOLLIHOCTb OT UcnbiTyemoro TC MoxeT BbITb U3MepeHa Npu pasMeLLeHUn ero B kKamepe ¢ Metansu-
YECKMMM CTEeHaMM.

[Ins Toro 4To6bI UCKNIOYNTL BNKSHUE 3dPEeKTOB CTOAUMX BOSTH, KOTOPLIE MPU UX MOABAEHUN MOTYT BbI3BaTh
HeoHOpoAHOE pacnpeaeneHue NNOTHOCTU 3HEPIUK B 3aBUCUMOCTH OT MecTa pacnonoxeHus TC B kamepe, ycTa-
HaBMBAlOT CrieupasibHble YCTPOCTBA, «paccenBaloLLmMe» paguoBoSHbl (anee — paccevBatoLume yCTpoicTea).
Mpu cooTBETCTBYIOLMX pa3mepax, hopMe, MECTOMOOXKEHNN M CKOPOCTU pacceuBaHUA AaHHOMO paccensatoLLe-
ro ycTpowcTBa MIIOTHOCTb 3HEPrMK B NMtoGOoI TOUKe KaMepbl U3MeHsIeTCsl CRy4YaiHO NpY paBHOMEPHOM CTaTUCTU-
YeckoM pacrnpeaeneHun nons no dase, aMNIMTyae v nonsipusauum.

6.2 Kamepa

6.2.1 ®opma 1 pasmep Kamepbl

JuHeliHble pa3Mepbl Kamepbl A0MKHbI 6bITb 6OMLLIMMM MO CPABHEHWIO C ASIMHON BOSHbBI, COOTBETCTBYHOLLEN
caMoli HA3KOW YacToTe usMepeHuii. Kamepa tawke gomkHa bbiTb AocTaTtoqHO 60bLWON, YTO6bI BMECTUTE UCILITY-
emoe TC, pacceusaloLme ycTpoicTBa Afsi co3gaHus onpeaeneHHon kKoHUrypauum nonsa B kamepe U npueMHble
nsmMepuTerbHble aHTeHHbl. Paamepbl TC, ucnblTbiBaeMbiX B kKaMepe, MoryT 6biTb paznuyHbIMU — OT He60sbLLION
MUKPOBOJTHOBOW HACTONBbHOW Neun o6 bemom okono 0,2 M [0 6onbLUMX YCTPOWCTB BLICOTOM 1,7 M C OCHOBaHWEM
0,76 m.
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Kamepa MoxeT 6biTb N11060/A (HOPMbI NPU YCIOBUW, YTO €e pasMepbl No TPEM U3MEPEHUSM UMEeKT OAMH
nopsgok. PekomeHayeTcs, 4To6bl pa3mMepbl MOTPEM M3MEPEHUsIM 6blIM pasHbIMU. [15 camoil HU3KOM YacToThbl
11Ty kamepa go/mKHa uMeTb 06bem He MeHee 8 M3. PeanbHble pa3mepbl 6yayT 3aBUCETb OT (PU3NYECKUX Xapak-
TepucTuk kKamepbl. MeTog onpegeneHvs NpurogHoCTy Kamepsl npveefeH B 6.2.4.

CTeHbl KaMepbl 1 paccenBaloLLme YCTPONCTBa AO/MKHbI ObITb MeTananyeckumun. CoeguHeHNs1 Mexay Metan-
JINYECKNMW YaCTAMMU AO/DKHbI BbITb MEXAHUYECKN NMPOYHLIMU U UMETb HU3KOE 3/1eKTPUYECKOEe COMNPOTUBIIEHNE MO
BCEW A/IMHE, Ha MNOBEPXHOCTU METasl/INYeCcKNX YacTeil He JO0/HKHO 6biTb KOPPO3UWU. BHYTPU kamepbl He LO/IKHO
ObITb HUKAKNX MOI/IOLAIOLWMX MaTepnasios.

6.2.2 [1Bepb, OTBEPCTUSA B CTEHAX U MOHTaXHbl€ CKOObI

[Bepb kamepbl A0MKHA BbITb 4OCTATOYHO 60/bLIOK A1 NPOHOCA 060PYA0BaHUA 1 NPOXO4a ONepaTopos.
OHa [0/mKHa OTKPLIBATLCA HAaPYXY U UMETb NIOTHYI0 NOATOHKY (6€3 wenen) Ansa MUHUMU3aUnmM noTepb SHEPTUN.
[ns yno6cTBa MOHTaXKa nepejarolme M npuemMHble aHTEHHbI BHYTPU Kamepbl MOTYT NPUKPENIATLCSA K CTEHaM C
NMOMOLLbIO MOHT@XHbIX CKOO.

6.2.3 Mewarnku

6.2.3.1 O6wWune NoNoXeHNs

[anee onucaHbl ABa NpumMepa MeLuanok. flonyckaTcs uapyrme popmbl Npu yCoBum, YTo 3EKTUBHOCTb
nepemelLBaHNA COOTBETCTBYET KPpUTEPUIO, yKasaHHOMY B 6.2.4.

6.2.3.2 Bpawawwmecs nonactu

Mpn NpMMeHeHUN paccenBaloLLLero yCTpoicTea ¢ BpaljarwumMmncs nonacTsaMm 3T NNacTUHbl pasMeLlaioT
Ha CMEXHbIX CTeHax Kamepbl Ha pacCTOsHWM OT CTEH, COCTaB/SAIOLWEM MO KpaliHeli mepe 1/4 mMakcuMasbHOW
ONVHBI BOJTHbI, UCNO/Ib3YEMOI NpU U3MepPEHNAX

TonwwuHa nonacteit fo/mkHa 6bITb 4OCTATOUHOW A1 o6ecneyeHmns XecTkocTu. MakcumanbHas ganHa nona-
CTell onpefenseTcs pasMepaMu CTeH, LWMPUHA AO/DKHA 6biTb 0KOM0 1/5 UX AINHbI.

6.2.3.3 BpauwarwLwmecs nonatku

Mpn ncnosb30BaHMM BpaLaloLnXCs 0NAaToK ABE UV TPY JIONATKM MOHTUPYIOT HA COCEHUX CTeHax Kame-
pbl. JlonaTku AO/KHBI ObITb B3aMMHO NepneHAnKyNspHbl. Mpumep chopMbl 1ONATOK paccenBaloLLero ycTpoiictaa
npuBeAeH Ha pUcCyHke 16, OHW AOJ/KHbI BpalaTbCA OTHOCUTE/IbHO OCW, NapannenbHol UX A/IMHHOW CTOpOHe.
[dnameTp BOB/MEYEHHOr0O B MPOLECC paccemBaHus npocTtpaHcTea (B hopme LuaMHApa) LO/HKEH ObiTb paBeH Mo
KpaliHeli Mmepe MakCMMasbHOW A/IMHE BOJHbI, UCMOMb3YEMOW Npyu N3MEPEHUSIX, a A/IMHA NTONAaToK A0/MKHA ObITb
MakCMManbHOW B TO Mepe, HACKOMbKO 3TO MO3BOMAIOT pasmepbl CTeH. KOHCTPYKLMSA paccenmsatoLwwero ycTpoii-
CTBa A0/MKHA ObITb XXECTKOWA.

Pa3mepbl B MUIIMMeTpax

PucyHok 16 — lMpymep TUMUYHOTO PaccevBaloLero YCTpoiicTBa C BpallaloyMmcs fonaTkami
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6.2.3.4 CKopoCTb BpalleHus

CKOpOCTb BpalleHus1 paccenBatoLLux YCTPOICTB, pasMeLLeHHbIX B KaMepe, Ao/hkHa 6bITb pa3nnyHoii. Hau-
6onbllee BpemMs 04HOro 060poTa paccenBaroLLnX yCTPONCTB A0/KHO 6bITh HE 60nee 1/5 BpeMeHu ycpeHeHns
WHAMKATOPHOro npuéopa. Ans ncneltyembix TC B cCOOTBETCTBMM C 6.2.5 CKOPOCTb BpalleHns [o/hKHa 6biTb B
npegenax ot 50 o 200 MuH-1. PekomeHgyeTcs, 4To6bl ABUraTenun, UCnonb3yemble AN BPaLLEeHNs paccenBato-
LMX YyCTPONCTB, BMECTe C UX peflykTopamun HaxoAuancb BHE Kamepsbl.

6.2.4 VcnblTaHue 3(hPEeKTMBHOCTM Melasnok

Heob6x04MMyt0 04HOPOAHOCTbL pacnpefeneHns aHepruy B kamepe onpesensoT Mo «CrAaxXuBaHN» name-
HeHVs NepexofHOro 3aTyxXxaHusl curHana Mmexay nepegatolleil 1 NpYeMHOR aHTEHHaMMK B KaMepe B 3aBUCUMOCTU
OT YacToThbl (gasniee — 3aTyxaHune cBA3U B kamepe) (cM. 6.2.5). Ha HM3KMX YacToTax M3-3a 3HaAYUTEsbHbIX AWH
BOJIH TPyAHee JOCTUTHYTb O4HOPOAHOCTH; NPWN TakMX AJ/IMHAX BOSIH CYLLECTBYIOT PEe3KO BbIpaXeHHbIe MUHUMASIb-
Hble M MaKCUMasibHble 3HAaYeHUA 3aTyXxaHuss CBSA3M B kamepe. UeMm Bbile 3hPeKTUBHOCTb paccensarLmnx ycT-
POIACTB, TEM MEHBLLUVMU SBAAIOTCA MUHMMAsIbHbIE U MakCMMasibHble 3HAYEeHUS 3aTyxaHus CBA3M B Kamepe W,
cnefoBatesibHO, HUXe YacToTa, Ha KOTOPO MOXHO BbINOSIHATL U3MEPEHUS.

3aTtyxaHue CBSi3M B Kamepe N3MepsT BO BCeil paboyein nosioce 4acToT Kamepbl. Ha 6051ee HU3KUX 4acTo-
Tax, Ha KOTopbIX HA61I0AAITCA MUHVMASIbHbIE Y MakKCUMasibHble 3HAYEHNS 3aTyXaHus CBA3U, U3MePEHNs NPoBO-
OAT ¢ warom no yactote 100 MIu.

Mpw NpoBefeHUN UCMbITaHWUI NOIOXEHNE NPUEMHO aHTEHHbI OCTaeTcsl PMKCMPOBAHHBIM, a NepejatoLLyto
aHTEeHHY nocnefoBaTesibHO NOBOPaYMBAaOT BOKPYr OCU C arom 45°. i3mMepeHuns NpoBOAAT NMPU KaKA0M MOM0Xe-
HUWM Nepejalrolleil aHTeHHbl 1 ANS KaXA0N 4acToTbl U3MEpPeHus. 3aTeM Bce M3MepeHUs MOBTOPSOT BHOBb Mpu
NoBOPOTE NPUEMHOM aHTeHHbI Ha 90°.

PacceunBatoLme ycTpoOiCTBa CUMTAIOTCA MPUrOAHBIMY, €CIM B pe3yfibTate MX paboTbl 3HAYEHME Pa3HOCTU
ornbatLLmx rpadmka MakCMMasibHbIX U MMHUMasbHbIX 3HAYEHWIA 3aTyXaHUs CBA3U B kKamepe He npesbiwaeT 2 4b
npv Nt060M NOMIOXEHMN NepeAatolLlell aHTeHHbI, U CpeAHVe 3Ha4YeHns ormbarLwmx YeTblpex rpacdukos pasnnya-
10TCA He 6onee yem Ha 2 ab.

3aBNCMMOCTb 3aTyXxaHus CBS3W B kamepe OT 4acToTbl A1 I0NaTO4YHOro NepemMeLlyBaloLLero ycTpoictea
npefcTtaB/ieHa Ha pucyHke 17.

3atyxaHue ceasu, ab

O
2 3 4 5 6 7 8 9 10
Yacrtora, Ty,
MpumeuyaHne — Bce naMepeHHble TOYKN AO/HKHbI HaxoAUTbLCA BHYTPU Kopupopa 2 Ab, oTMEYeHHOro

NYHKTUPHOW NUHWeENR.

PucyHok 17 — [lnana3oH 3aTyxaHus cBs3n B (DYHKUMWM OT 4acTOTbl AJ19 KaMepbl C paccevBaloWwuM YyCTPONCTBOM,
npeacrtaB/IEHHbIM Ha PUCYHKe 16

6.2.5 3aTtyxaHune cBA3U

3aTyxaHuve CBsi3u B KaMepe npeacTaBnseT coboil 3HayeHne BHOCMMbIX NOTEPb, U3MEPSEMbIX MEXAY 3aXu-
MaMu nepejarolleil U NPUEMHON aHTEHH, YCTaHOB/IEHHbIX B Kamepe.

[na nogayn MOLHOCTY Ha nepefatoLlyto aHTEHHY C MasbIMy NoTePAMU (Hanpumep, PYnopHY aHTeHHY),
YCTaHOBJ/IEHHYIO BHYTPW (UM HA CTEHE) KaMepbl, NCMNOMb3YIOT reHepaTop CUrHasn0B, BbIXO4HAS MOLLHOCTb KOTO-
poro MoxeT 6bITb N3MEpPeHa C 4OCTAaTOYHOM TOYHOCTLIO. [PMEMHYI0 aHTEeHHY JonyckaeTca pasmelwarb B o060
TOUKe Kamepbl Npy 06ecnevyeHun cnepyoLMx ycrioBmii: pacCTosiHAE OT aHTEeHHbI 10 CTEHbI KaMepbl A0/IXHO CO-
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CTaBNATb MO KpanHew Mepe 1/4 ANWHbBI BOMHBI; NPUeMHas aHTeHHa He AormkHa BbITb HarnpasieHa Ha nepegaroLLyto
aHTeHHy, 6nikanLLylo CTeHy kaMmepbl U He AorkHa 6bITb OpUeHTUpoBaHa BAOIb Kako-nubo 13 oceli Kamepbi.

K npuemMHoi aHTeHHe Yepes bunsTp BEPXHUX YacTOT NOAKIIOYAIOT pagnuoyacToTHBINA YCUIIUTENb C HU3KUM
YPOBHEM LLYMOB, K BbIXOAY YCUNUTENS Yepes NonocoBoit huUnsTp noakmnoyatoT ageTekTop. [Nonocosoi hunstp ¢
HOPMWPOBaHHOW LLMPUHOI MOMOCHI NPOMyCKaHWsl AOIMKEH 6bITb HACTPOEH Ha YacToTy usmMepeHuii. Boixoa aetekTo-
pa NOAKIoHAloT K BONBTMETPY MUKOBbIX 3HAYEHWI C YCTAHOBMEHHLIM BpeMeHeM 3anoMUHaHWS U3MEPEHHbIX
MUKOBBIX 3HAYEeHUN (3aBUCSLLIMM OT XapaKTepucTuK ucnbityemoro TC). [Mpu Taknx usmepeHusix Takke MoxeT BbiTb
ncnonb3oBaH aHanu3aTop crekTpa.

OTMeyaloT 3HaYeHre MOLLHOCTU Ha Bxode nepefaroLlleil aHTeHHb P no nokasaHuio BonsTMeTpa. 3atem
reHepaTtop CUrHanoB NOAKNIOYAIOT KO BXOAY YCUINUTENS C HU3KUM YPOBHEM LLYMA U €ro BbIXOAHYIO MOLLHOCTL p
perynupyloT Tak, 4tobbl Ha BonsTMeTpe 6biio TO Xe camoe nokasaHue.

3HaveHue 3aTyxaHus cBsi3u B kamepe pasHo 10 Ig (P/p), ob.

7 TEM-kamepbl Ansi U3MepeHusi NOMEXOYCTOMYUBOCTA MO OTHOLIEHUI
K u3nyvyaembiM nomexam

N3mepeHus NoMexoyCTOMUMBOCTU MO OTHOLLUEHUIO K U3My4yaeMbIM nMoMmexam MoryT ObiTb NpoBedeHbl B
TEM-BonHoBoAax, Ucnonb3aysi Metogpl, ykazaHHble B IEC 61000-4-20.

8 UcnbiTaTenbHbie NNOWAAKU AN U3MEPEHUA HanpsbKeHHOCTU NONA paguonomMex
B nonoce yactoror 1 oo 18 My

8.1 O6wue nonoxeHuaA

McnblTaTenbHas nnowaaka ans namepeHuna HanpshkeHHocTu nons UPIM B nonoce yactot ot 1 no 18 Iy,
AoMKHa COOTBETCTBOBATL YCIOBUSIM OTCYTCTBUA OTPaXeHUA. na o6ecneveHuns Takux yenoBuin MoxeT notpebo-
BaTbCSA MCMONb30BaHWE NOrNoLaroLLEero Mmatepvana unm ysenuieHue BblCoTbl pacnonoXxeHus ucneityemoro TC.

Mpumedyanune — lNpu ucnbiTaHnsx HanonbHbIX TC MOXET OKa3aTbCs, YTO AOCTUXKEHWNE YCNOBUSI OTCYTCTBUSE
OTpaxkeHuii B6NU3N NoBEepPXHOCTU 3eMNU HEBO3MOXHO.

8.2 3TanoHHanA ucnbiTaTenbHas nnowaaka

B kauecTBe 3TanoHHON MCMbITaTeNbHON NNoLWaaku B nonoce Yactot oT 1 4o 18 'L, UCnonb3ayoT OTKPLITYO
nnoLazaky, COOTBETCTBYHOLLYO YCNoBuaM ceoboaHoro npoctpaHcTea (FSOATS), Ha koTopoi NpeanpuHATLI Mepbl
ANst UCKIMHOYEHUST BIVSIHUST OTPAXKeHWI Ha pe3ynbTaThl U3MepeHWiA.

MpumeyaHune—FSOATS — 310 kOHUENUUS UCMbITaTENbHON Niowaakn. Ha npaktuke K Hel npubnuxaertca
FAR, cooTBeTCTBYIOWAA NPVMBEASHHBIM HWXE aTTeCTaunMoHHbIM TpeBGoBaHUAM.

8.3 Banugauus ucnbitaTenbHOM Nowaaku
8.3.1 O6Wwue nonoxeHusn

McnbiTaTenbHyro nnowagky cuuTaroT npurogHon As npoBeAeHns 3MepeHnin nsny4yaemoro anexkrpomar-
HWTHOro nons B nonoce yactot oT 1 Ao 18 ML, ecnn oHa COOTBETCTBYET KpUTepuio, npveegeHHomy B 8.3.2;
npouedypa Banvgauuv nnowaaxky yctaHoeneHa B 8.3.2. ins ucneitaHnii Ha cooTBeTcTBUe Hopmam UPT, ycTa-
HOBMEHHbLIM B CTaHAapTax, paspaboTaHHbIX Ha ocHoe cTaHaapTos CUCIIP, Banuaaumio NNowaaxky NpoBoasT B
nonoce YactoT oT 1 MU Ao Hambonbluel YacToTel M3MepeHniA Ha nnolaake. HanbonbLuas YyacToTa usmepeHni,
obecneyrBaemas nnoLaakon, AomnxkHa 6biTb He MeHee 2 TTL,

KoHCTpyKUMS UCTbITaTebHbIX NOLWAaA0K, NCNONb3yeMbIX ANA MPOBEAEHUS] U3MePeHWiA B NONOCe YacToT
oT 1 go 18 T, AoMKHa MUHUMU3UPOBATL BIUSIHUE OTPaXKEHWIA U3NyYaeMbIX Noneil pagmonoMex Ha curHan,
MPUHUMaEMbIi U3MEePUTENbHON aHTEHHOW. Takas MUHUMK3ALIMS BAWSIHUSE OTPaXXEHWn BO3MOXHA, HanprvMep, B
6e33x0BOI kamepe. Ecrnu KOHCTPYKLMSA niowaaku He obecneynBaeT NoNHOCTLI0 6e33X0BLIX YCIOBUI (Hanpumep
nonybesaxoBas kamepa) UCMONbL3YHT NOrNoLWAaoLLIMIA MaTepran AN YacTUYHOMO NOKPLITUA MeTanIMYeckoi nna-
CTWHbI 3a3eMIeHWSI.

B cny4ae ecnu pabounii 06beM kamepbl pacnonoXeH Bbille NpoBoAsLLEero nona u ucneityemoro TC (4To
ABMAETCHA TUMWYHLIM AN HanoneHeIX TC), Npu Banugaumm nnoLlagkm B ee paboyem ob6beme pasmeLLaroT norno-
Wwatownii matepuan. Ecnv ncneityemoe TC HeBO3MOXHO YCTAHOBUTL HaZ NIacTUHOWM 3a3eMNeHNs], 3Ty MNacTUHy
MoKpLIBaOT NOrMOLWALLMM MaTepuanom Ans ycTpaHeHWs uanyyeHust BHyTpu paboyero o6bema Ha BelicoTe 40
30 cm.
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Mpw ncnbITaHUM HanosbHbIX TC HaxogsaLmMics Ha nony NornoLarLWuin MaTepuan, UCrnons3yemblii Npuy Ba-
nvaaunm n3MmepuTenbHOR NoLaaki, MOXHO NepeaBrHyTb U3 30HbI BONWU3N ocHOBaHMSA UcnbiTyemoro TC Tak,
yTObbI OH OTCTYNan ot ocHoBaHUsi TC Ha 10 cm.

B cnyyae ecnu pabounii o6bem HaxoanTcs BhilLe YPOBHS NOroLLaloLLLero MaTepuana, Yto CooTBeTCTByeT
YCIIOBUAIM UCNbITAHWA HACTONbHBIX TC, nornoLuaroLLmMii MaTepuan MOXHO pasMellaTs nog paboum o6bemom
Kak npv Banvgaummn nioLlagkui, Tak v npy ucneltaHusx TC. B oTyeT o Banugauum nnowagku Heo6xoanmmo BKo-
unTb hoTorpach, MokasbiBaroLLye KoHdUIypaLio NormoLLatoLero Mateprasa Ha niolwagKke U MecTa yCTaHOBKM
nepegaroLLein 1 NPUEMHON aHTEHH.

Banvpauuto ucnbiTaTenbHoN NnoLaaky NposogsT nyTem usmepeHus koaddnumeHTa cTos4vein BoMHbI Mo
HanpsPKeHWUto AaHHoW nnowagku Syswr. MNpy aToM paboumnii 06bem NNoLLLaaK1 OLEHNBAIOT NPU KOHKPETHO KOM-
6VHaUMM Ha nnoLlaake NPMeMHO aHTEeHHbI, NOrnoLLatoLLEero MaTepuana, ycTaHoBNEHHOro Ha NnacTyHe 3a3emre-
HWSA, U COBNIOAEHNN N3MEPUTENBHOIO paccTosiHKS. MpUrogHOCTE NOLLAAKA OLEHUBAIOT B COOTBETCTBUMU C KpUTe-
puem 8.3.2.

BrvsiHne MauTbl NPUEMHO aHTeHHbI (YCTaHOBIEHHOW B NMOSIOXEHWE, COOTBETCTBYIOLLIEE UCTbITaHUSM AJ1s1
BanMaauun nnoLlagku) n ctaumoHapHeiX 06bekToB, HaxoasLwmxcs B pabodem o6beme (HanpuMep, NOBOPOTHOTO
cTona), oLleHWBatoT MpW BanuaaLmum, 1 3Ta oLeHka AoMkHa bbITh BKMoYeHa B NpoLeaypy sanuaauuu. BHocumble
00 BbeKTbI, HaNpPYMepP NEPEHOCHOW UCTIbITATENbHBINA CTOM, MOTYT OTCYTCTBOBATL MPW UCTILITAHWUSIX, TPOBOAUMbIX NPU
BanuaaumMmn NnoLLaaKk1, ecnm nx BNusiHue oLeHWBaeTCsl 0TAENbHO C NOMOLLBI AONOSHUTENBHLIX NpoLeayp, Kak
ykasaHo B 5.4.

B CISPR 16-2-3 npeacrtasneH meTtoa ucneitaHusa TC, KOTopbIi MCNONbL3yoT B nonoce Yactotor 100 181w,
MpoBepky Syswr NOWaAKA NPOBOASAT B LIeNsX onpedeneHns BAUAHWUA OTpakeHU npu ucnbitaHusix TC npous-
BONbHOro pasmepa U opMbl, HaxoasiLerocsi B paboyem o6beme.

Svswr — 3T0 OTHOLLEHWE MaKcManbHOro NPUHUMAEMOro CUrHana kK MUHUMansHoOMY NPUHUMAEMOMY CUT-
Hany, obycnoeneHHoe MHTepdepeHUMe Mexay NPSIMbIM 1 OTPaXXEHHBIM CUrHanamu:

SVSWR = Emax /Emin = Vmax /Vmin, (20)

rae Epax VU Emin — 3Ha4YeHUsi MakcMMarbHOro  MUHUManbHOro NPUHUMaEMBbIX CUrHaNoB, MKB/M;
Viax W Viin — V3MepeHHble 3HaueHUs! HanpsXeHW, Koraa Anst npuemMa Ucnornb3yoT UsmeputenbHbIn npuem-
HUK U aHanM3aTop CriekTpa COOTBETCTBEHHO, MKB.
B ncnonbayembix npoueaypax Anst usmepeHuii u pacyeToB 06bIYHO UCMoNb3yIoT Aeuunbens! (ab). B atom
cnyyae Sygwr PaccyuTLIBAOT No dpopmyne

V; E,
Svswr: 8B = 201g (ﬁ) =201g (ﬁ) = Vipax: 8B—Viin, 8b=E o, 86— En, AB. (21)

MpumeyvyaHune 1 — Sygyr, BolpaxkeHHbIli B b, 6yaeT npeactaBnste co601M pasHULYy MaKCUManNbHOIO U MUHK-
ManbHOro MPUHATBLIX CUIHaNoOB, N3MepeHHbIX B Abm, obmkB/m 1 abmkB, B 3aBUCMMOCTU OT M3MEpPSIEMON BENUUUNHDI,
namepuTenbHbIX NPUBOPOB MU UCMONb3YEMOro AETEKTOpa CUrHaNoB COOTBETCTBEHHO.

MpumeyvaHue 2 — 3HadeHne Sygywr WM Syswr, gp UCTILITATENBHON MIOWAAKM BbIMMCIAIOT MCXOASA M3 COOT-
HOLEHWN MakCumarnbHOro U MMHUMANbHOIO CUTHANOB, MOMYYEHHbIX HA KaXXOOW 4YacToTe U3MEPEHUst U MPU Kaxaon
nonsapusauvMm Ans cepvn u3 WecTn uaMepeHu, kak ykasaHo B 8.3.3.

8.3.2 Kputepuit npueMKu npu Banuaaum nnowagku

3HaveHune Sygyr VCMbITATELHONM MIOLWAAKN HEMOCPEACTBEHHO 3aBNCUT OT BO3AENCTBUSA HEXenaTerbHbIX
OTpaxKeHW Ha pesynbTaTthl UCMbITaHuA TC.

Kputepuem npuemMku npu Banuaaumm niowagkv B nosoce vyacTtot oT 1 Ao 18 My 6yageT 3HaveHve Sygyr <2
i Sygwr < 6,0 4B Npw ero 3amepeHnn B COOTBETCTBWM C NPOLEAYPOIA, yKkazaHHo! B 8.3.3.

8.3.3 Npoueaypa Banuaauuun nnowaaku — oueHka Sygwr

Hwxke ycTaHoBneHa npoueaypa Banuaaummn ncnsitaTenbHoM NoLaakm.

8.3.3.1 TpeGoBaHUs K aHTeHHe

8.3.3.1.1 O6Lwme nonoxeHus

Y100kl BO Bpemsi UCMbITaHUs o6ecneunTs oBnyyeHne Bcex oTpaxaroLlyx NoBepxHocTel M MUMUTMPOBaThb
BO3MOXHbIe KO3PPULIMEHTBI YCUNEHNS MarnoHanpaBneHHbIX aHTeHH, KOTOPbIMU MOXHO NpeACTaBUTb COBOKYMHOCTb
peanbHOro UCnbITyeMoro obopyaoBaHus, B HACTOSILLEM pa3ferie yKasaHbl XapakTepucTuku 06opyaoBaHust, uc-
Monb3yemMoro rnpu UCNLITaHUAX Ha Sygyr- 4151 onpeaeneHust Toro, BbINOMHEeHb! N TpeboBaHWS K UcnblTaTensHoOMY
0bopynoBaHuto, MOryT BbITb MOME3HbI AaHHbIE, TPeaoCcTaBNAeMble NPOU3BOANTENEM.
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8.3.3.1.2 WcnbiTaTenbHoe o60pyaoBaHne ANa cTaHgapTHON npoueaypbl onpegenenuns SVSWR nnowagku

8.3.3.1.2.1 O6wmre NosoxeHns

MpuemMHas aHTeHHA AO/HKHA UMETb IMHEHY0 NoAApM3aunto 1 6biTb TOTO Xe Tuna, YTo U aHTeHHa, UCMNOob-
3yemas npu namepeHun nsnydyaemoix VIPM oT ncneityembix TC. NS nepegaroleil aHTeHHbI OMOPHbIM yriiom 0°
xapaktepuctukamnarpammMmbl HanpaB/eHHOCTU ABAETCA Yros, NPy KOTOPOM 3Ta aHTEHHA HanpaBJ/ieHa Ha npuem-
HYI0 aHTEHHY (MJ1I0CKOCTN anepTyp napasifiefibHbl); 3Ty NO3ULKI0O Ha3blBalOT HanpasneHunem nesnexHra 0B.

AHTEHHa, ucnonb3yemas B KauyecTBe nepejawleil, 4o/MKHA UMETb IMHEeliHyl0 nonspu3aunio, a ee ama-
rpamMma HanpaB/IeHHOCTU — COOTBETCTBOBATb AuarpaMmme Hanpas/feHHOCTU gunonsa. AuarpamMmmy Hanpas/ieHHOC-
TV @HTEeHHbI MO YacToTe onpefensatnT C Wwarom no yactote He 6onee 11Ty,

MprumeyaHune — CunTaeTcs, YTO NPy UCMbITAHUM Ha SVSAR aHTeHHa Takke OoTBeyaeT TPpeboBaHUSAM Ha ApYrnx
MCNOJIb3yEMbIX YacToTax.

8.3.3.1.2.2 inarpamMma HanpaB/lIeHHOCTU MNepeparlleil aHTeHHbl B nnockoctn E

[varpaMmy HanpaBfeHHOCTU Nepefanlieil aHTEHHbI C IMHEHOW nonsipusaunei B nnockoctn E moxHo
N3MepPUTb B OAHOI M3 MHOXeCTBa BO3MOXHbIX N/IOCKOCTEN ceyeHUs (NOCTOSAHHbI asumyTanbHbIA Yyron) 0Kono
chepbl n3nyyeHusa. Npu namepeHusax gnarpaMmbsl HanpasaeHHOCTN NJIOCKOCTb CeYeHns BblbupaeT Npon3Boam-
Te/lb aHTEHHbI, OHa A0J/KHAa yKa3blBaTbCsA B ONUCAHUWN XapaKTepUCTUK aHTeHHbl. Hanbonee ontumManbHON AN
N3MepeHunii cumTaeTcsa NA0CKOCTb, B KOTOPO HAXOAUTCS BbICOKOYACTOTHLIA pa3bem U NPOMOXeHbl kabenu.

a) BoibupatoT HanpaBneHve rnaBHOro nenectka OMansa npaBoil M 1eBOl CTOPOHbI KaXAoN gnarpammbl Ha-
npaB/ieHHOCTUW, 3HaueHne OM foMXHO 6bITb B Npegenax 0° + 15° 1 180° + 15° cOOTBETCTBEHHO;

b) Ha pucyHke 0603HayvalT Tak Ha3blBaeMy «3aMpeTHY 30HY», CUMMETPUYHYI0 HanpasieHUAM OCHOBHO-
ro enecTtka no o6enm CTOpoOHaM AuarpaMMbl HanpaB/IEHHOCTU, Korga aMnautyja curHana meHee MuHyc 3 ab
npu 3HavYeHuu yrna, paBHom * 15°.

Mpumey aHuMe — ITO OrpaHNUeHne obecneunBaeT rnagKkylo gnarpaMMy B NefIeHroBol 061acTv 1 NPUeEMIEMYHO
HeHanpaBs/eHHYI XapakTepucTuky.

C) rpaHuLbl guarpaMmbl HanpaBfeHHOCTU B NiockocTu E He go/mkHbI nepecekaTb 3anpeTHYH0 30HY.

Lunarpamma HanpaBfeHHOCTU nepegatolieli aHTeHHbl B naockocTu E npuBefeHa Ha pucyHke 18 B kauecTBe
npumepa.

MpumevyaHune — TllpuBeAEHHbIA NpPUMEP OTHOCUTCA K aHTEHHe, oTBevallleli TpeboBaHNAM OTHOCUTENbHO
nnockocTu E, ykaszaHHbIM B HacTosilem nogpasgene. HanpasneHwus rnasHoOro nenectka OMpans npasoil v neBoi CTOpo-
Hbl KaXXAON gmarpaMMbl HanpaBfEHHOCTU HaxogaaTca B npegenax 0° + 15° n 180° + 15° COOTBETCTBEHHO. 3aTEeHEHHble
obnactn npeacTaBnAlOT «3anpeTHy 30Hy», rae amnautyga < -3 b npu + 15° B KaX4oM OCHOBHOM fenecTke. Auarpam-
Ma Hanpas/IEeHHOCTW aHTEHHbl HE BXOAMWT B «3arpeLLeHHYH0 30Hy».

PucyHok 18 — lMpumep Avarpammbl M3/yuyeHus nepepatollieli aHTeHHbI B NIOCKOCTU E (TOMbKO B CPABOYHBIX LEsIsX)
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8.3.3.1.2.3 [uarpamma HanpaB/IEHHOCTM Nepegatolleit aHTeHHbl B naockocTn H

CyuwecTByeT TO/IbKO 04HA BO3MOXHasi NN0CKOCTb, B KOTOPOI M3MEPAIOT gnarpaMmy HanpaBieHHOCTH Aun-
NONbHOI aHTEHHbI B N1I0CKOCTU H; 3TO NN0OCKOCTb, OPTOroHasibHas ocy AUNONA U MPOXOASALLan Yepes ero LeHTp.
B 3Ty NA10CKOCTb MOTYT nonacTb CUMMETpUpyloLLee yCTPOCTBO, BbICOKOYACTOTHbLIN pasbeM WM COeAUHUTENb U
BXOAHOI kabenb. Mpon3BoanTeNb aHTEHHbI AO/KEH YKka3aTb B 4OKYMEHTALUN Ha aHTeHHY TUM YCTaHOBKW, NCMO/b-
3yeMoi ANA U3MepeHusa gnarpammM HanpaB/ieHHOCTU, BKOUYas CXeMy pas3Boaky uaepHbix kabenel n mectono-
NnoxeHne coegnHnTENe.

a) YcpefHuUTb faHHble guarpaMmmbl HanpaB/ieHHOCTY B geumbenax B gnanasoHe yrnos + 135° (0° — yron
nenexra, 0 B). MakcuManbHbIA War gaHHbIX B 3TON AnarpamMmmMme A0/DKeH 6biTb 5° B nonoce yactoT oT 1 40 6 Ty,

n 1°— B nosioce yactoT oT 6 Ao 18 Iy,
b) OTK/IOHEHWE AMarpamMmmMbl HanpaB/JEHHOCTU OT yCPeAHEHHOro 3HavyeHusa + 135° He 40J/1XHO NpeBblWaTth

3HAYEHU, NPUBEAEHHbIX HUXE.

Mornoca yacror, [T
[JvanasoH yrnos 4

or 1406 or 6 o 18
OT muHyc 60° go nnwoc 60° +2 nb +3 16
OT MyHyc 60° o MuHyC 135° + 346 +4 nb
ot n/ioc 60° go nnoc 135°
OT muHyc 135° go muHyc 180°, MeHee +3 gb Menee +4 b

ot nmtoc 135° pgo nnoc 180°

MpumMmeyaHune — HecMOTPS Ha TO UTO HUXHAS TpaHMLA AMarpaMmbl HanpaBeHHOCTM B nnockoct H BHe yrna
+ 135° He ykasaHa, enateflbHo, YToGbl Anarpamma B naockoctv H He 6blna Hynesoid npu yrne * 180°, HO Npu 3TOM
6blna 6bl HeHanpaBneHHOW. AN MUHMMU3ALMN HexXenaTesbHbIX BAUSHWIA Ha gnarpammy B nnockoctn H BHe yrna + 135°
Heo6Xxo4MMOo cnefoBaTb PEKOMEHAALMSAM TEXHUYECKON AOKYMEHTaLUMU Ha aHTEHHY KOHKPETHOro Tuna no npokiagke
hnaepHbIX kabenen n ycTtaHOBKE aHTEHHON MauTbl.

Lunarpamma HanpaBfeHHOCTU aHTeHHbI B NaockocTu H B nosoce yactoT oT 140 18 MU, oTBEYawWwan yka-
3aHHbIM Bbile TpeboBaHUAM, NpuBegeHa Ha pucyHkax 19a n 19b B kayecTBe npumepa.

PucyHok 19a — [uarpamma M3nyyeHuss nepejatolleil aHTeHHbl B naockoct H Ha vactotax oT 140 6 Ty
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PucyHok 19b — [uarpamma mn3nyyeHus nepejarolleid aHTeHHbI B naockocT | Ha yacTtotax or 6 go 18 Iy,

8.3.3.1.3 WcnbiTaTenbHoe 060pyaoBaHne 4015 a/lbTEPHATMBHON npoueaypbl onpegenenns SVSAR

M3nyyatowas aHTeHHa 40o/DKHa ObITb TOr0 Xe TUNa, YTO U aHTEHHa, UCMOoJIb3yeMas npu U3MepeHun nusnyya-
embix IPM oT ucnbityembix TC. Micnofib3yeMblii M30TPOMHbIA NPOGHUK MO/A AO/MKEH GbiTb BCEHaNpaB/eHHbIM Npy
N30TPOMHOCTU He MeHee 3 ab.

8.3.3.2 PacnonoxeHne o6opygoBaHnsa Npu Bamgaummn naowagkm

8.3.3.2.1 O6wue nonoxeHns

Banugaunio naowankn BbINOAHAKT Ana paboyero o6bema, nmetowero hopmy LmnmHgpa (oanee — uu-
nvHap). AHnwe umnuHapa npeacraBnseT co60i NOBEPXHOCTb, HEOOX0AMMYIO AN1A YCTaHOBKMU UcnbiTyemoro TC.
MakcumasnbHO BbICOTOM, KOTOPYK MOMyT 3aHumath ucnbiTyemoe TC nnv ero BepTukasbHble BO34YLUHbIE kabenu,
cuMTaeTcs BbICOTA, Ha KOTOPOWN HaxoAWTCA BEPXHSAS NMAOCKOCTb UMAvHApa. AuameTp uunuHapa onpegensercs
Hanbo/bWKM pasMepoMm, HeoO6X0AMMbIM A1 pa3MeleHusa ucnoityemoro TC, Bkayasa kabenn. Ecnn kabenu
BbIXOAAT M3 paboyero o6bema, T0 pa3Mepbl 3TOr0 06bemMa onpegensT ¢ yueToM AavHbl 30 cM 3TuX kabeneii.
[na ycTaHOBKM Hano/IbHOrO 060pYyA0BaHNs, KOTOPOE HEBO3MOXHO NPUMNOAHATL Haf OMOPHOW MOBEPXHOCTbIO, A0-
nyckaeTcsa orpaHuyeHne obnydyeHns paboyero o6bema Ha BbicoTe He 60siee 30 cM OT gHYWa umnnHapa, o6ycnos-
JIeHHOoe pa3MelleHneM MornoLwaroLero MaTepmana Ha niacTuHe 3asemsieHus.

B cooTBeTCTBMM C NpoLeaypoit, ykasaHHol B 8.3.3.3, oueHky SVOAR nowagky NpoBOAST NPy pasmelle-
HUW MPUEMHON aHTEHHbI B NO3ULMAX, YCTAHOB/IEHHbIX A4/18 Baimgaumm paboyero o6bema, 1 pasMeLleHnn nepeja-
IOLLEr0 MCTOYHMKA B yKa3aHHbIX MecTax. B MHOM cny4yae npu ucnosb30BaHWM anbTepHaTUBHONM NpoLeaypbl onpe-
nenenuna SVOWR ykasaHHoi B 8.3.3.4, gna pasmelleHnsi NpobHMKa Nons B UCnbiTate/lIbHOM 06beMe UCNOb3YT
No3uULMK, YKa3aHHbIe HUXe.

Mo3uunmn, HeobxoaMMble AN NpoBeAeHna n3mepeHuin SVSWR, 3aBMCAT OT pa3mepoB paboyero o6bvema.
Moppo6Han nHopmarmsa o TpeboBaHMAX K AONONHUTENbHLIM NO3ULMAM, UCMOMb3YEeMbIM MPU UCMbITAHUMW, NpUBe-
neHa B 8.3.3.5.

SVSAR nnowaskv OLeHMBAT B KaXA0M HEOOX0AMMON NO3ULMK 1 MPU KaXKAON nonspusanum nytem nocnego-
BaTe/IbHOIO NPOBEAEHMNSA LLECTU N3MEPEHWIA BAOMb IMHWMN, HANPaB/IEHHONM Ha OMOPHYI0 TOUKY NPUEMHOIN aHTEHHBI.
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Bce BO3MOXHblE HEO6X0AMMbIE NO3ULMK UCNbITaTeNIbHOro 060pyA0BaHNS NpUBeAEeHbI Ha pucyHKax 20 n 21,
BK/IIOYAsA OOMNOJIHUTENbHbIE MO3UUMK, YKa3aHHble B 8.3.3.5. Ha 3Tux pucyHkax nocsnefoBaTtesibHOCTU U3 LeCTn
N3MepeHUn BAOb NPUEMHON aHTEHHbl 0603HaYeHbl KPYXXKamu.

PucyHok 20 — Mo3vummn npy mamepeHnn SVswr B FOPU3OHTASIBHOM NIOCKOCTU
(cm. 8.3.3.2.2)

8.3.3.2.2 OnucaHve No3vumMii Npyu U3MepeHn Svswr B FOPU3OHTASIbHON NIOCKOCTH

a) ®poHTasbHble No3nuymmn 1—6 (c F1 no F6) HaxoaaTcs Ha NpsiMoii NMHUK, NPOBEAEHHON OT LieHTpa paboye-
ro o6bema K OnopHol TOUKe NPUEMHON aHTeHHbI. [115 yCTaHOBKM MECT 3TUX NO3ULMiA CHavYana onpeaensioT Mecto
Ans nosuuun F6 nepef paboyrm 06beMOM Ha paccTosiHum d No ocu N3MEPEHWS], BbIXOAALLEN 13 ONMOPHOI TOuKM
NPUEMHO aHTEHHbI.

MNosnuun F5—F1 onpeAensoT OTHOCUTENbHO no3uummn F6 cnegytowm o6pa3om (B HanpasieHuu oT npu-
€MHOI aHTEHHbI):

1) F5 = F6 + 2 CM OT NPMEMHOW aHTEHHBI;

2) F4 = F6 + 10 cM OT NPUEeMHOI aHTEHHbI;

3) F3 = F6 + 18 cM OT NPUEMHOIi aHTEHHbI;

4) F2 = F 6 + 30 cM OT NPMEMHOIi aHTEHHbI;

5) F1 = F 6 + 40 cM OT NPMEMHOI aHTEHHbI.

b) Mo3uumn cnpaBa 1—6 (c R1 no R6) onpefensaT OTHOCKMTE/IbHO no3muun R6. Mosuuyuio R6 yctaHaBvBa-
I0T onpefernieHnem pasmepa paboyero o6bema cnpasa (no3vumsa R1) n nocnegyowmnm nepegsuxeHnem Ha 40 cm
No IMHUM B HanpaBfeHUN ONOPHON TOUKN NPUEMHON aHTeHHbI (CM. pUCyHOK 20).

Mo3uuun R5—R1 onpefensoT OTHOCUTENIbHO No3uuun R6 cnegyowmm ob6pa3om (B Hanpas/ieHUn oT Npu-
€MHOUi aHTEHHbI):

1) R5 = R6 + 2 cM OT NPUEMHOWN aHTEHHbI;

2) R4 = R6 + 10 cM OT NPUEMHOW aHTEHHbI;

3) R3 = R6 + 18 cM OT NPUEMHOI aHTEHHbI;

4) R2 = R6 + 30 cM OT NPUEMHOIi aHTEeHHbI;

5) Rl = R6 + 40 cM OT NPUEMHOWN aHTEHHBI.

¢) Mo3uuun cnesa 1—6 (c L1 no L6) onpefenstoT 0OTHOCUMTE IbHO no3uummn L6. Mosuyuio L6 yctaHaBnnsaroT
onpegenexHvem pasvepa paboyero o6bema criea (nosuvuusa L1) v nocnegyownm nepegsmxeHmem Ha 40 cm no
JIVHAN B HanpaB/ieHNN OMOPHOW TOYKN NPUEMHOW aHTeHHbI (CM. pUcyHok20).

Mo3uumn L5—L1 paccumTbiBalOT OTHOCUTENBLHO No3uummn L6 cnegyowmm obpa3om (B HanpaBneHun ot npu-
€MHOI aHTEHHbI):

1) L5 = L6 + 2 cM OT NPMEMHOW aHTEHHbI;

2) L4 = L6 + 10 cM OT NPUEMHOI aHTEHHbI;

3) L3 - L6 + 18 cM OT NPMEMHO aHTEHHbI;

4) L2 = L6 + 30 cM OT NPUEMHOIT aHTEHHbI;
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5) L1 =L6 +40 cMm OT NPUEMHOW aHTEHHbI.
d) Mo3numnm no ueHTpy 1—6 (c C1 no C6) onpeaensatoT oTHOCUTENbHO no3mumn C6. Mo3nuymsa C6 HaxoguTcs

B LeHTpe paboyero o6bema. McnbiTaHne B no3umumsax ¢ C1 no C6 TpebyeTtcsa npu gnametpe paboyero obvema
6onee 1,5 m (cm. 8.3.3.5).

Mo3uymm C5—C1 paccunTbiBalOT OTHOCUTENBHO No3uuun C6 cneayowmm ob6pasom (B HanpassieHUn oT npu-
€MHOI aHTEeHHbI):

1) C5 =C6 + 2 cM OT NMPUEMHOWN aHTEHHbI;

2) C4 =C6 +10cM OT NPMEMHON aHTEHHBI;

3) C3=C6 +18cm OT NPMEMHOIN aHTEHHbI;

4) C2 =C6 +30cM OT NPUEMHOI aHTEHHbI;

5) C1 =C6 +40cM OT NPMEMHOWN aHTEHHbI.

8.3.3.2.3 OnuncaHue gonNosHUTENbHbIX NO3NUKNI Npu namepeHnn SVSWR niowagku

MomMnMO MO3MUMIA, YKa3aHHbIX Ha pucyHke 20, B 3aBUCMMOCTM OT BbICOTbl 06beMa MOXeT noTpeboBaTbCs
[OMOSIHUTEIbHAA NNOCKOCTb Npu npoBepke SVSWRHa BeplunHe paboyero o6bema. Mosuuynm npu nsmepeHnn SVSAR
npu 4ONONHUTENbHbLIX TPE6OBAHUAX MO BbICOTE NPUBEAEHbI HA PUCYHKe 21. cnbiTaHUA Ha BTOPOIA BbICOTE NPOBO-

[ASIT TONbKO ANS (PPOHTA/IbHOW No3uLun.

MoTtonok
\ n N N N\ N N n N N N N N N N N N N N N N N AN /
\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ 1\ 1\ /
AN / \ / \ 7/ \ / \ / N/ \ / \ / \ / \ 7/ \ / \ / \ / \ / \ / \ / \ / \ / \ /1 1\ N/
# \ 1 N/ 17/ N/ \ 7/ \ 7/ A \ 7/ A \ 7/ 1/ \ 7/ N/ i/ \ 7/ \ 7/ \ 7/ \ 1 \ 7/ N1 \ 7/
N/ N/ N/ N/ N/ N1 N/ A1 N7/ N1 A N1 N/ N/ N1 N/ N7/ N1 \7/ N/ N/ A1 N/
\/ \/ \ A4 \V4 0 Vv M w \1 Vv \ \/ \1 \/ v \ \V2 \/ V " w
\ 1 * \ f A\ t \ * A\ \ \ * » \ * * \ * v \ * *
moocooc”
Bepx 122 - BblCOTa 06bema
ViCnbITaTenbHbIi U - 1,0 m OTHOCUTENBLHO OCHOBaHWsS 06beMa
obbem  CooooC — +f
[ 1
AAAAAAAAAAA
\
U Wb
Mon

ha— uacTb ucnbiTaTeNlbHOro o6bema, NepekpbiTasi NornoTuTenIeM, HaxogsawmUMcst Ha nony (Makcumym 30 cm); /)1 — BbicoTa
B CepefvHe UCMbITaTesIbHOro 06beMa uaM 1 M OTHOCWUTE/NIbHO OCHOBaHUsSi WUCMbITAaTe/IbHOrO 06beMA, B 3aBUCMMOCTM OT TOTO, YTO
MeHblue; h2 — BbicOTa BEPXHEro OCHOBAHWSI WCMbITATENLHOTO 0GbEeMa; WCMbiTaHWe Ha 3Toil BbicOTe TpebyeTca Toraa, korga h2

oTcTouT OT M\ He meHee yem Ha 0,5 m (6onee nogpobHy uHdopmaumio cm. B 8.3.3.5)

PucyHok 21 — To3vuun npu namepeHun SVSwr (TpeboBaHMS MO BbIiCOTE)

B Ta6nuue 5 npuBeaeHa CBOAKa MUCMbITATENbHbIX MO3ULKIA. B Tabnuue nosnumum crpynnmpoBaHsl no BbicoTam
hb h2 n mecTononoxeHuio (hpoHTanLHOE, C/ieBa, Cnpaea, Nno LeHTpy). AN KaXaoro MecTonosioxeHus o6o3Have-
Ha onopHas No3uuusa, KOTopyl 6yayT UCNONb30BaTh A1 PAcyeToB C UCNOMb30BAHUEM ypaBHeHus (22).
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Tabnwuuya 5 — Ceogka ucnbITatenbHbIX NO3MUUI NPU N3MEPEHUN Sygywr WCTIBITATENBHOW MIOWAAKA

O6rclng::-|eHme MecTono- Buicora Monspusaus Sg;f;;: MecTononoxerue oTHOGHTENEHO
LU noxeHwe -y dMSM OMNOpHOU NO3nLUKU
®poHTanbHble Noauumu (HOpPoHT, h4) NpU NEPBO BLICOTE
F1h1H PpoHT hq [opu3soHTanbHasi F6h1 +40 cM OT NPUEMHOW aHTEHHbI
F1h1V OpoHT hyq BepTtukaneHas F6h1 +40 cM OT NPUEMHON aHTEHHbI
F2h1H ®PpoHT hq [opusoHTanbHas F6h1 +30 cM OT NPUEMHOW aHTEHHbI
F2h1V ®dpoHT hyq BepTtukanbHas F6h1 +30 cM OT NPUEMHOIN AHTEHHbI
F3h1H ®dpoHT hy Fopu3oHTanbHas F6h1 +18 cM OT NPUEMHOIN AHTEHHbI
F3h1Vv ®dpoHT hy BepTtukanbHas F6h1 +18 cM OT NPUEMHOIN AHTEHHbI
F4h1H ®dpoHT hy FopusoHTanbHas F6h1 +10 cM OT NPUEMHON aAHTEHHbI
F4h1v ®dpoHT hy BeptukanbHas F6h1 +10 cM OT NPUEMHON AHTEHHbI
F5h1H ®dpoHT hy FopusoHTanbHas F6h1 +2 CM OT MPUEMHOWN aHTEHHbI
F5h1v ®dpoHT hy BepTukanbHas F6h1 +2 CM OT MPUEMHOWN aHTEHHbI
F6h1H ®dpoHT hy FopusoHTanbHas F6h1 OnopHas noanums (PpoHT, hy)
Feh1v ®dpoHT h4 BepTukanbHas F6h1 OnopHasa noavnums (poHT, hy)
Mo3anumn no ueHTpy (UeHTp, h4) Npu NepBoi BeicoTe (Npu HeobxogumocTu cm. 8.3.3.5)
C1h1H LleHTp h4 FopusoHTanbHas C6h1 +40 cM OT NMPUEMHON AHTEHHbI
C1h1V LleHTp hy BepTtukanbHas Cc6h1 +40 cM OT NMPUEMHON AHTEHHbI
C2h1H LleHTp hy lopusoHTanbHas C6h1 +30 cM OT NPUEMHOI aHTEHHbI
C2h1V LeHntp hy BepTukaneHasa C6h1 +30 ¢M OT NPMEMHOWN aHTEHHbI
C3h1H LleHntp hy [opn3oHTanbHas C6h1 +18 CM OT NPUEMHON aHTEHHbI
C3h1Vv LeHntp hy BepTukaneHas C6h1 +18 CM OT NPUEMHON aHTEHHbI
C4h1H LleHntp hy [opn3oHTanbHas C6h1 +10 ¢M OT NPUEMHON aHTEHHbI
C4h1V LeHntp hy BepTukaneHas C6h1 +10 ¢M OT NPUEMHON aHTEHHbI
C5h1H LleHntp hy [opn3oHTanbHas C6h1 +2 CM OT NPUEMHOW aHTEHHbI
C5h1V Llentp hy BepTtukaneHas C6h1 +2 CM OT NPUEMHOW aHTEHHbI
C6h1H Llentp hy [opr3oHTanbHas C6h1 OnopHas nosvums (LeHTp, hq)
Cceéh1Vv LeHTp hy BepTtukaneHas C6h1 OnopHas noanuus (ueHTp, hq)
Mosnumn cnpaBa Npu NepBON BLICOTE

R1h1H Cnpaea hq [opr3oHTanbHas R6h1 +40 ¢M OT NPUEMHON aHTEHHbI

cnpaea oT paboyero o6bema
R1h1V Cnpaea hy BepTtukaneHas R6h1 +40 ¢M OT NPUEMHON aHTEHHbI

cnpaea oT paboyero o6bema
R2h1H Cnpaea hq [opy3oHTanbHas R6h1 +30 ¢M OT NPMEMHON aHTeHHbI
R2h1V Cnpaea hy BepTtukaneHas R6h1 +30 ¢M OT NPMEMHON aHTeHHbI
R3h1H CnpaBa hy [opr3oHTanbHas R6h1 +18 €M OT NPUEMHON aHTEHHbI
R3h1V Cnpaea hq BepTtukanbHas R6h1 +18 €M OT NPUEMHON aHTEHHbI
R4h1H Cnpasa hy lopuaoHTanbHas R6h1 +10 cM OT NPMEMHON aHTEHHbI
R4h1V Cnpaea hq BepTtukanbHas R6h1 +10 ¢M OT NPUEMHON aHTEHHbI
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O6osHaueHne MecTono- OnopHas MecTononoXeHme OTHOCUTENLHO
noauLum noXeHue Bricota Monsipusauus nosnuua ONOPHOI NO3ULIUK
npu d,.,,
R5h1H Cnpaga hq lopu3oHTanbHas R6h1 +2 CM OT MPUEMHOWN aHTEHHbI
R5h1V Cnpaea hq BepTukanbHas R6h1 +2 CM OT NPUEMHOIN AHTEHHbI
R6h1H Cnpaea hyq opu3oHTanbHas R6h1 OnopHas nosvuus (cnpaea, h1)
R6h1V Cnpaea hq BepTukanbHas R6h1 OnopHast nosvuus (cnpaea, h1)
Mo3numu cnesa Npu Nepeoi BbICOTE
L1h1H Cnesa hq [opr3oHTanbHas L6h1 +40 cM OT NPUEMHON AHTEHHbI
cnesa oT paboyero o6bema
L1h1V Cnesa hyq BepTukaneHas L6h1 +40 cM OT NPUEMHON AHTEHHbI
cnesa oT paboyero o6bema
L2h1H Cnesa hyq [opr3oHTanbHas L6h1 +30 cM OT NPUEMHON aAHTEHHbI
L2h1V Cnesa hq BepTukaneHas L6h1 +30 cM OT NPUEMHON aAHTEHHbI
L3h1H Cnesa hyq [opr3oHTanbHas L6h1 +18 cM OT NPUEMHOIN aAHTEHHbI
L3h1V Cnesa hq BepTukaneHas L6h1 +18 cM OT NPUEMHON aAHTEHHbI
L4h1H Cnesa hyq [opr3oHTanbHas L6h1 +10 cM OT NPUEMHON AHTEHHbI
L4h1V Cnesa hq BepTukaneHas L6h1 +10 cM OT NPUEMHON AHTEHHbI
L5h1H Cnesa hy [opr3oHTanbHas L6h1 +2 CM OT NPUEMHOIN aHTEHHbI
L5h1V Cnesa hq BepTukaneHas L6h1 +2 CM OT MPUEMHOWN aHTEHHbI
L6h1H Cnesa hy lopuaoHTanbHas L6h1 OnopHas nosnums (cneea, hy)
L6h1V Cnesa hq BeptukanbHasn L6h1 OnopHas nosuumna (cneea, hq)
$poHTanbHblE NO3ULMK NPU BTOPOW BbicoTe (Npu Heobxogumoctu cm. 8.3.3.5)
F1h2H OpoHT hy FopuaoHTanbHan F6h2 +40 CM OT NPUEMHOWN AHTEHHbI
F1h2v OpoHT hy BeptukanbHas F6h2 +40 CM OT NPUEMHOW aHTEHHbI
F2h2H PpoHT hy lopusoHTanbHas F6h2 +30 CcM OT NPUEMHOW AHTEHHbI
F2h2v ®dpoHT hy BeptukanbHasi F6h2 +30 cM OT NPUEMHOW aHTEHHbI
F3h2H ®PpoHT hy lopusoHTanbHas F6h2 +18 cM OT NPUEMHON aHTEeHHbI
F3h2v PpOHT hs BepTukanbHas F6h2 +18 CM OT NPUEMHON aHTEHHbI
F4h2H PpOHT hy lopu3oHTanbHas F6h2 +10 CM OT NPUEMHON aHTEHHbI
F4h2v PpOHT hs BepTukanbHas F6h2 +10 CM OT NPUEMHON aHTEHHbI
F5h2H PpOHT hy lopu3oHTanbHas F6h2 +2 CM OT MPUEMHOWN AHTEHHbI
F5h2v PpOHT hs BepTukanbHas F6h2 +2 CM OT MPUEMHOWN aHTEHHbI
F6h2H PpOHT hy lopu3oHTanbHas F6h2 OnopHast no3vumst (PpoHT, hy)
Feh2v PpOHT hs BepTukanbHas F6h2 OnopHas noauuus (bpoHT hy)

MpumeyaHune— MN3mepeHnss Sygywr MOXHO BbIMNOMHATL B NIOGOW nocnefoBaTenbHOCTH.

8.3.3.3 Banngaumna nnowaaku B OTHOLLEHUN Syqywr — CTAHAAPTHaA Npoleaypa UcnbiTaHua

Mpy npoBeaeHUN cTaHgAPTHOW NpoLieAypbl UCMbITAHWA No3uuMKn obo3Havatot kak P,,,,, rae 0b6o3HavYeHus B
MHOeKce COOTBETCTBYIOT NO3UUMAM, MepedncrieHHbIM B nepBoi rpade Tabnuupl 5. MamepeHHbIi curHan M npea-
cTaBnseT coboit pe3ynsTaT usMepeHus Nonst £ unv HanpspkeHUs B KaXKaow U3 NosuLLmMiz; ero 0603HavaloT Kak M,
Hanpumep, P,,,,, pPaBHOE Pgq},1n, — 3T0 No3uums F 1 npu BeicoTe hy U rOpU30HTanNbLHOM NONApU3aLn; usmepeHHbIN
B 3TOW Noanuum curdan M,,,,, o6oaHavaioT Mgqnqy, AB.
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Mpoueaypy NpoBogAT B criegyrowwemM nopsake:

a) YcTaHaBnuBaloT nepeaaroLLyio aHTEeHHY Tak, 4Tobbl ee oropHasi Touka Haxogunacb Bo (hpoHTarbHOM
nosuumnu 6 npu BelcoTe hy, FOPU3CHTaNbLHOW NONAPU3ALNK Prghqy. YCTaHABNMBAOT NPUEMHYIO AHTEHHY B MITOCKO-
CTV FrOpPU3OHTaNbLHON NONAPU3aLIMK Ha UCTIbITaTENbHOM PacCcTosIHUK d, U3MEePAEMOM OT UCTOYHUKA [0 OMOPHOA
TOUKN NPUEMHOI aHTeHHbI. [py Bcex n3MepeHUsaX BeicoTa NPUEMHOM aHTEHHbI AoMKHA BblTb TAKOW e, Kak U
BbiCOTa NepeaatoLLeil aHTEHHbI.

b) MpoeepsatoT ypoBeHb 0TOGpakaeMoro NpUHMMaemoro curHana. Ero sHaueHne AomkHo GbITb No KpaiiHeit
mepe Ha 20 Ab 6onbLue YPOBHA BHELUHUX MOMEX U YPOBHS COBCTBEHHbIX LLYMOB U3MepPUTESIbHOMO NPUEMHMKA UK
aHanusaTopa cnekTpa Bo BCeil naMmepsieMoii nonoce yacToT. Ecriv ypoBeHb 0ToGpaxkaemoro npuHMMaeMoro cur-
Hana MeHblLe, To MoryT noTpebosaTbca AononHUTensHoe o6opyaoBaHue (aHTeHHbI, kabenu, reHepaTopbI CUrHa-
0B, NpeaBapuTeNbHBIN YCUNUTESb) UK UCNOSIb30BaHWE MOSIOC YaCTOT, NPU KOTOPLIX MOXHO 06ecneunTb Heobxo-
AMMBIN YPOBEHb OTOBPaXXaeMoro NPUHUMaeMoro curHana.

c) PernctpupytoT ypoBeHb U3MePEeHHOro curHana Mgg,qy Ha Kaxgon yactote. MoXHO ncnonb3oBaTthb U3me-
peHue ¢ pa3BepTKOW UK NoLAroBbLIM NpUpaLleHrnemM YyacToTsl. [pu MCNonb30BaHWKM NOLIArOBOrO NpUpAaLLEeHUs
4YacToTbl 3TO NpUpaLLeHNe A0MKHO bbITb He Gonee 50 MIu.

d) MosToOpSAIIOT N3MEpPEeHNa Mo NepedncneHnsM a) 1 b), korga nepegatoLlas aHTEHHa HaxXoAUTCA B APYrnX
MATY PPOHTANBHBIX NO3ULIMAX, YKasaHHbIX B Tabnuue 6 (cM. 8.3.3.6) npu BeICOTe hy Y rOpU3OHTaNBHO NoNapusaLmy.

Mony4aroT pesynsTaTbl WecTn hPOoHTaNbHLIX U3MEePeHUI NMpuY BbICOTE h4 U rOPU30oHTaNbHON NoNsApU3aumn (ot
Me1nn 80 Megnin) C NpUpaLLeHUaMU pa3aennTenbHOro pacCcTosiHUS OT MPUEMHON aHTEHHbI, yKa3aHHbIMU B Ta6-
nvue 5.

e) MilameHs10T nonsipusauuio nepeaatoLwwei U NpUeMHoN aHTEHH Ha BEPTUKASIbHYHO M MOBTOPSIIOT YKa3aHHyo
BbiLLe Npoueaypy Ans No3uunii € Prqnqy MO Prehqn ANS MOyYeHUs pesynsrata uaMepeHuin ¢ Meqnin Mo Meghin-

f) HopMupytoT AaHHbIe, nonyyYeHHbIe Npy BCex M3MepeHNUsIX HanpsbkeHHOCTU Nona E nnu HanpspkeHus, K
paccTOAHUIO, OTHOCALLEMYCS K ONOPHOM MO3ULMK, ykazaHHOW B Tabnuue 5, ¢ NTOMOLLbI0 ypaBHEHUSA:

’ —
anopq - MVISM +20 lg (dmsm. pean IdMSM)' /15’ (22)
rae dysy. pean — M3MEPUTENBHOE pearnbHOE paccTosiHUe A0 MecTa U3MepeHus, M;
Aoy — VBMEpUTENBHOE PAcCTOSAHWE, OTMEePEHHOE OT OMOPHOI TOYKU, M;
M,  — V3MEpPEHHBIR cUrHan (HanpsPKeHHOCTL Nons E Unu HanpsbkeHue, MamepeHHoe npuemMHUKom), ab.

Mpv aTOM Kaxxgoe MecTo U3MepeHUsl 4OHKHO UMETb CBOH OMOPHYHO MO3ULIMI0, COOTBETCTBYHOLLYYIO MO3MLMK 6, KakK
ykasaHo B Tabnuue 5 ans P,

M'mnopq — HOpPMarnun3oBaHHble AaHHbIE MO U3MEPEHHOMY MOS0 £ 1N HanpsiKeHMIo, OTHOCALLMECS K pacCTo-
SIHWIO OT OMOPHOI NO3ULUKW, MpeAcTaBieHHOMY B Tabnuue 5.

g) PaccunTbiBaloT Sygwr 415 FOPM3OHTaNbHOW nonsipusauum ¢ noMolLLblo ypasHeHus (20) unu (21). Mpu
NCMONbL30BaHUU YpaBHEHNA (21) Sygyr MOXHO BbIMUCIUTL MYTEM BbIYMTAHWUS MUHMMAIBEHOTO MPUHMMAEMOTo
curHana M,,, 13 MmakcuManbHoro npuHMMaemMoro curHana M,,,, nocrne NpoBeAeHUs KOPPEKTUPOBKU paCcCTOSHUS
[war f)] 4ns wecTu nosuumii. MoBTOPAIOT pacyeT ANs NokasaHWi, NonyveHHbIX NPY BepTUKabLHOW Nonsipu3aumm.

h) Syswr 4715 K&XA0W nonsipusaumy JOMKeH COOTBETCTBOBATL KPUTEPUIO, yCcTaHOBNEHHOMY B 8.3.2.

i) MoBTOPSIHOT BMEPEHNA Mo Laram a)—h) ANA NO3ULMIA, HaXo4ALWMXCS crneBa v cnpasa oT paboyero obbe-
ma. Mpu nepemeLLeHnn nepegaroLLei aHTeHHLl BNEBO UMW BNpaBo HanpaslieHe MakcyuMyMa ee guarpammbi
HanpaeeHHOCTN A0MKHO BbITb OPUEHTUPOBAHO Ha NPUEMHYO aHTeHHY. OaHaKo NpUeMHas aHTeHHa AOSMKHA ocTa-
BaTbCsl KCMOTPSILLE» B LLeHTP (He Ha BOKOBbIE MO3ULMK), UTO ABNSAETCS TEM XKe HanpasneHnem, Ha KOTOpoe OHa
GyaeT opueHTMpPOBaHa Npy nocreayoLwmx UsMepeHnsiX, MPOBOAUMbIX € UcTbITyeMbiMu TC.

j) MoBTopsitoT, ecnu noTpedyeTcst (B cootBeTcTBMM € 8.3.3.5), npoLieaypy U3MepeHWin Ans ueHTpansHoM
Mo3uLUK U U3MepeHUiA, HeobxoaAUMBIX NpU BTOPOH BelcoTe. MNpu n3mepeHusix, NpoBoAWMBbIX MPU BTOPOI BbICOTE,
npvemMHas aHTeHHa AoMKHa HaXoAUTLCA Ha TOW e BbICOTe, YTO U Nepeaarollast aHTeHHa.

8.3.3.4 Bannaauusa nnowjagky B OTHOLUEHWUUN Sygyr — allbTepHATUBHASA MpoLiedypa UCNbITAHUA C UCTIONb-
30BaHWEM U30TPOrHOro NpobHUKa nons

B 3KkpaHupoBaHHbIX NOMeLLeHUAX (HanprMmep, B NONHOCTbI0 Ge33X0BbIX 1N Noy6e3axoBbiX kamepax) Ao-
rycKkaeTcs NpoBoANTb OLEHKY Syswr C MOMOLLLIO U3OTPOMHOro NpobHMKa Noss, pasMeLLaeMoro B yCTaHOBNEH-
HbIX NMO3ULIUSIX, YKa3aHHLIX B TaBnuue 5, npu obnydeHun pabodero o6bema Tow e aHTEHHOW, KoTopas 3aTeM Npu
ucnbelTaHusix TC 6yaeT Ucnonb30BaThCS B Ka4ecTBe MPUEMHON M3MepUTENbLHON aHTeHHbI. B HacTosAwem ctaHaap-
Te AaHHbIi METOA Ha3bIBaIOT anbTepPHATUBHLIM METOAOM onpeaeneHust Syswr.
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Mpu anbTepHaTUBHOM MeToAE aHTEHHY, KOTOpYio 3aTemM nNpu ucnbiTaHusx TC Ha nanyvaemele NP 6yayT
UCMomNb30BaTh B KA4ECTBE MPUEMHON, CHATAIOT NepealoLLer aHTEHHOW, T. K. ee UCTIoNb3YIOT AN nepegaqn aHep-
M1 Ha NPoBHWYK, yCTaHOBMNEHHbIA B paboyem o6bemMe. Heo6xoanmo, YTobbl U30TPOMHLIN MPOBHUK NONA COOTBET-
cTBOBas Tpe6OBaHNAM K AMarpamMmme HarnpasieHHOCTH, ykaszaHHbIM B 8.3.3.1. MpobHWK fomkeH cooTBETCTBOBAaTL
nonsipusaumm nepegarnLLer aHTEHHBI, T. €. AOMKHbI ObITb N3BECTHbI pacronoXXeHWe U OpUeHTauus HyBCTBUTENb-
HbIX 311IEMEHTOB NpobHUKa.

AnbTepHaTUBHY!O NpoLeaypy UCNbITaHWI NMPU Banugauuy UcrbITaTenbHON NoLWaaKu ¢ UCMONb30BaHUeM
M30TpONHOro NpobHKKa NonsA NPOBOAAT B criegytoLLeM nopsiake:

a) nomeLLatoT Npo6HUK Nons Bo (hpoHTasrbHY0 NO3ULIMIo 6 Npy NepBOiA BbICOTE U FOPU3OHTasIbHON NoNspu3a-
UMK Pggpqy- YCTaHaBNUBAIOT NepeaatoLLyto aHTeHHY Ha U3MepUTENbHOM paccTosHUM d, USMEpPEHHOM OT NepumMeT-
pa paboyero obbema 40 OMOPHON TOYKU aHTEHHbI. BbicoTa ycTaHOBKM NMepeaatoeil aHTeHHbl AomkHa BbITh
paBHa TOW BbICOTE, Ha KOTOPOW HAXOAWUTCS NPOBHUK BO BCEX MNO3ULIMSX;

b) npoBepsitoT, UTObLI 3HAYEHUE HAaNPsSKEHHOCTU NONSA GbINO AOCTAaTOYHBLIM Al HOPMATLHOIO (BYHKLIMOHUPO-
BaHuWs1 NpobHUKa. [N ycTaHOBKM COOTBETCTBYIOLLMX 3HAYEHWUIA HANPSXKEHHOCTU MOfsi crieyeT Nonb3oBaThes AaH-
HbIMW, MPUBEAEHHBIMU B TEXHUYECKOW AOKYMEHTaLMKU Ha NpobHUK (ageKkBaTHasi HyBCTBUTENbHOCTL U Heonpeae-
NeHHOCTb M3mepeHust). MoMUMO 3Toro NepeaaroLLYIo aHTEHHY ¥ CUCTeMy NMPOBHWKa NPOBEPSIIOT Ha JIMHEWHOCTb,
a rapMOoHVKN MOAAaBMSIOT A0 YPOBHsI HE MeHee YeM Ha 15 ab Huxe ypoBHsi OCHOBHOIO curHana. [inst HabnogeHusi
32 YPOBHEM BbIXOAHOWM MOLLIHOCTM BO BPEMSI UCTILITAHUS PEKOMEHAYETCS MCMOMNb30BaTb HanpaeneHHbIA OTBETBU-
TenNb, MOCKOMNBKY U3MEHEHUS1 YPOBHS BbIXOAHOW MOLLHOCTM NPUBOAAT K UBMEHEHUAM B pe3yrnbTaTax UCTbITaHus!.

BaxxHo 06ecrneunTb cTabunbHble BLIXOAHLIE CUTHANbI, T. K. MtoB6oe usMeHeHe curHana us-3a HectabunbHo-
CTW MCTOYHMKA CUrHanoB (HanpumMep, NoXux kKabenbHbIX pa3beMoB, M3MEHEeHWUA TEMNOBOIo pexvma npegsapu-
TeNbHOro YCUNUTENs Co BpeMEHEM U T. N.) NpUBeAET K AONONHUTENbHLIM U3MEHEHWUAM pe3ynbTaToB (Hanpumep,
3aBbILLEHHbIM 3HAYeHUAM Sygwr);

C) PErMCTPUPYIOT USMEPEHHbIR ypoBeHb curHana Meg, 1y Ha KaXxaon vacTtoTe. [lonyckaeTcs ucnonb3osatb
M3MepeHns C pasBepTKOW UIIM YaCTOTHLIMU NpupaLleHuamu. Mpu ncnone3oBaHUM NpUpPaLLEHWA YacToThl 3HaYe-
HWe NpupaLLeHns 4oSTKHO BbiTk He 6onee 50 MIwL,.

d) nosTOpPSIOT NpoLeAypy MO NEpPeHUCTIEHNIO C) NP pasMeLleHUM NPobH1Ka Nons B Apyrux Nt copoHTasnb-
HbIX NO3ULKAX, yKazaHHbIX B Tabnuue 6 (cm. 8.3.3.6), nepBoii BbiCOTe 1 ropu3oHTanbHoM nonsipusauuu. B ntore
OyayT LWecTb hpOHTaNbHBIX U3MEPEHWI NPK NEPBOV BICOTE M rOpU3oHTarbHOM nonsapusauum (0T Meqnqn A0 Mrsnin)
C NpVpaLLEHNAMU pa3aenuTenbHOro paccToAHUA OT MPUEMHON aHTEHHbI, YKazaHHbIMK B Tabnuue 5;

€) U3MEHSIIOT Nnonsipusaumio NPobHUKa NONA Ha BEPTUKAarbHYO U MOBTOPSIIOT NpoLieaypy Mo nepeyncneHuto d)
B MO3MUUAX C Prqpqy N0 Prgpn 8NA NonydeHsa Meqnin — Meen1ns

f) HopMUpYytOT AaHHbIE, NOMYYEHHbIEe ANA BCeX U3MepeHUid, C NOMOLLIbIO YpaBHeHUS (22).

g) paccunTbIBaloT Sygwr ANA rOPU3OHTaNBLHON Nonsipu3aLmn ¢ NoMoLLblo ypasHeHui (20) unu (21). MNpu
ncnonb3oBaHWK ypasHeHUs (21) Sygwr MOXHO BbIMUCIIUTL BbIMUTAHUEM MUHUMATBHOIO MPUHUMAEMOro curHana
Min, 8B, 13 MakcuMansHoro npuHMmMaemoro curdana M, Ab, nocne npoBeaeHUs KOPPEKTUPOBKU PacCTOAHUS
[nepeumncnerue f)] ans wectn NosnUMA.

MosTOpSAOT pacyeT Ans NoKa3aHW, NOSlyYeHHbIX MPY BepTUKaNbHON Nonsipusaumm;

h) Syswr 4NS K&KA0M NONSAPU3ALIUN AONKEH COOTBETCTBOBATL KpUTEPUIO, YKasaHHOMY B 8.3.2.

i) NOBTOPSAIOT NpoLeaypy Mo nepevncneHusM a)—h) ans nosmumi, HaxogsALMXCA cnesa 1 cnpaea oT pabo-
yero o6bema. Cnegyer 0TMETUTDL, YTO NPU 3TOV NpoLedype arbTepHAaTMBHOIO onpedeneHns Sygwr Anst obecneve-
HWS1 MOCTOSIHHOTO HanpaBeHUsi Ha ONOPHYIO TOYKY NepeaaroLLeil aHTEHHbI MPOGHMK MOXHO HacTpanBaTk. OgHako
nepefaroLLias aHTEHHA J0IKHA OCTaBaTLCA «CMOTPSILLE» B LLeHTp obbema (He Ha GoKoBbIe MO3MLMK) Mo Hanpas-
neHuto, Ha KoTopoe oHa 6yaeT opueHTUPOBaHa Npu NocnegyrLLMX U3MepPEHUsIX, MPOBOAUMBIX C UCTbITyeMbiMm TC.

j) noBTOpSIOT, ecnu aTo NoTpebyeTcs B cooTBeTCTBUM C 8.3.3.5, NpuBeaAeHHyo B NepeqncneHun i) npoueay-
Py 4Nsi U3BMePEHUIA B LieHTparibHOW MO3ULMN U U3MepeHUiA, HeobXoaAMMBbIX NpU BTOpol BbicoTe. [py uamepeHusix,
NpPOBOAVMBbIX NMPY BTOPO BbICOTE, NPOBHUK AOMKEH HAXOAUTLCS Ha TOM Xe BbICOTE, YTO M NepeaaroLlasl aHTeHHa.

8.3.3.5 TpeboBaHus K AOMOMHUTENbHBLIM UCNbITATENbHBIM MO3ULUAM, HEOBXOAUMBIM NPY onpeaesieHHbIX
YCINOBUSIX

B 3aBucumMocTu oT pasmepa pabouero obbema TpebyeTca npoBeaeHWe U3MepeHUii B AONONHUTENbHbIX
no3vumsiX, Kak nokasaHo Ha pucyHkax 20, 21 1 B cOOTBETCTBUU ¢ Tabnuuen 5.
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ANTOPUTM NPOBEPKM MPUFOAHOCTMN UCMbITATE/IbHOM NOWAAKA NPEACTAB/EH HA PUCYHKE 22.

MpumeuvyaHwune

AaHHble O0JDKHbI ObITb MOJIHBLIMWN.

— TMopsifoK NpoBeAeHVs U3MEPEHUii He perfiaMeHTUpyeTcsl, OH MOXeT GbITb JIH06bIM, HO

PycyHoOK 22 — ANroputM NPOBEPKU NPUrOAHOCTU UCMbITaTeNIbHOM nowankv

Ecnv TpebytoTcs LONONHUTESIbHbIE UCTbITATE bHbIE MO3ULWK, SVswrr ONPeAensioT Ha Kaxaoii YacToTe npu

NpOBeAEHNN CEPUM MO LIECTb U3MEPEHUIA A/151 FOPU3OHTA/ILHON 1 BEPTHKaNbHOW Nonsipusaunii Ha OCHOBE npoLe-
Oyp, yKkasaHHbIx B 8.3.3.3 wm 8.3.3.4.

8.3.3.6 OTYeT 0 Ba/Mgaummn nowagkm nyTemM onpefeneHnst SVswr

Pe3ynbTaTbl M3mepeHus 1 pacdeta SVOARUCTLITATENBHOM NOWAAKM, NONYUYEHHbIE B HEOBXOANMbIX U [10-

MOSTHUTESbHBIX NO3ULMSX, YKa3aHHbIX B 8.3.3.5, npeAcTaBeHbl B Tabuue 6.

Ta6bnunuya

MecTo
DPOHT
DPOHT
CnpaBa
CnpaBa
Cnesa
Cnesa
LleHTp
LieHTp
DPOHT

DPOHT

6 — Tpe6oBaHusa K oTyety no SVswr

BbicoTa

hA

171

121

m

171

171

I

171

72

h2

Monapusauuna
Fopu3oHTanbHas
BepTtukanbHas
FopusoHTanbHas
BepTukanbHas
FopnsoHTanbHas
BepTukanbHas
[opu3oHTanbHas
BepTukanbHas
FopusoHTanbHas

BepTukanbHas

Tun

Heob6xoagnmoe
Heob6xoanmoe
Heob6xognmoe
Heob6xoanmoe
Heob6xoanmoe
Heob6xognmoe
[ononHutenbHoe
[JononHutenbHoe
[JononHutenbHoe

JonosiHnTenbHoe

SVSWR’ 15

- Max(///p1 hiH mmmAF6h1H) - Min(/UpihlH wm M F6hiH)

- Max(/UF1h1lv...

M F6hiv) -

- Max(/WrihiH ma M r6Mh) -

= Max(/UR1hlv...
= Max(/WL1hiH ...
= Max(/WL1lhlv ...
= Max(/UdhiH == M C6h1H) -

- Max(/Uclhlv ...

M R6hiv) «
M I16mh) -

/AL6hiv)*

M C6hiv) “

- Max(///p1 h2H wa MF6h2H) -

- Max(/Wplh2v ...

INE Bh2Y)

Min(/WF1hiv wa M F6hlv)
Min(*R1h1H wa M r6Mh)
Min(/V/Rihiv mm M R6h1v)
Min(/W|_ihiH wa M L6h1H)
Min("L bV mm~ L G

Min(A/fciblH ---"C6bIH)
Min(/Wcihiv ma M C6hlv)
Min(*F1h2H == "F6h2H)

Min(A*pih 2/ mm ~ F 612))

TpeboBaHus K3HaYeHMSAM SVOAR J0/DKHbI BbIMOSHATLCS Ha KaXAol YacToTe N3MEPEHUIA.
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8.3.3.7 OrpaHu4yeHusa metoga Banugauum naowaikm B oTHoOWeEHUNn SVSAR

M3mepeHusa B ToUKax, BblopaHHbIX B 8.3.3.2 1 NCNOMIb3yeMbIX Npyv Banmgaunn naowankm, noaHocTbio obec-
neymBalT NosyyeHne 3HadYeHnii SVOWR ncnbliTaTebHON nnowanku B nonoce yactoT ot 1 a0 18 I'Tu. Cnegyet
OTMETUTb, YTO C MOMOLLbI0 U3MEPEHU, NPOBOAUMbIX B cooTBeTcTBUM C 8.3.3.3 unu 8.3.3.4, He Bcerga ygaeTtcs
BbISIBUTb MaKcuMasibHoe 3HaueHne SVOWR Ha KoHKpeTHoit uacToTe f.

MoaTomy Henb3sa AenaTb BbIBOAbI O COOTBETCTBMA SVSWR nnowankm Ha OCHOBaHUU U3MeEpPEHUA, BbINOAHEH-
HbIX HA O4HOI yacToTe. TEM HE MEHee MakCuMasibHOe 3HayYeHue, BbiSAB/IEHHOE NOCPEeACTBOM yKa3aHHbIX Bbille
npoueayp, B npegenax cocegHux oktas 0,5f - 2f, 06bIuHO ABNSieTCa penpe3eHTaTUBHbIM ANst SVOWR Hauxyguwe-
ro c/iyyas Ha BCex YacTtoTax, BXOAALWLMX B f@aHHYI nosocy.

B Tex cnyyasx, korga Ha ofHoi yactoTe Tpebyetca 60/ee TouHOe 3HavyeHue SVSWR, npuBefeHHbIn MeTop,
MOXHO Y/Iy4YLWNTb 3a CHET U3MEPEHUSA 6O/lee YEM B LUECTM MO3ULMAX, HAXOAAWMNXCS Ha IMHUAX, NOKa3aHHbIX Ha
pucyHkax 20 1 21. JononHUTENbHbIE TOUKM cHopa AaHHbIX AO/DKHbI HAXOAUTHCA Ha pasHblX PACCTOAHUAX APYT OT
Apyra, ux Bel6GupatoT, nepemMellas aHTEHHY UCTOYHMKA (MM NPOGHMKa TOKa B MeTo4e anbTepHaTUBHOIO onpegene-
HUA SVswr) c Warom, paBHbiM 1/4 ANiMHbI BOJIHbI HA paccMaTpuMBaemMoin yacToTe.

8.4 AnbTepHaTUBHbIE UCMbITATE bHbIE M/IOLWaAKN

NMo6asa nnowagka 4N U3MepeHunit, Ha KOTOpoi MoryT 6blTb 0o6ecrneyeHbl YCN0BUSA CBOGOAHOIO NPOCTPaH-
CTBa, MOXeT 6bITb UCNOMb30BaHA Kak aflbTepHATUBHAS UCMbITaTebHaA Nolajka.

9 Mornowarmume ycTpocTtea CUHGA3HOIO pexuma

9.1 O6Lwwme NosoXeHns

Mornowatruime ycTpoiictea cuHgasHoro (06uero HecummMmeTpruyHoro) pexumma (CMAD) ycTaHaBNmMBalT Ha
kabenu, BbiIxogsalwMe M3 UCNbITaTeNIbHOTO 06bema, Npyu U3MepPeHnn n3snydaembix nomex. Ycrpoinctea CMAD cny-
XaT 419 YMEeHbLIEeHNA NorpewHocTeli U3MepeHnid, KOTOpble BO3HMKAIOT 3a CYET B/IMSHUSA TOKOB CUH(A3HOro pexu-
Ma. CuHga3Hble TOKM MOTYT NPUBOAUTL K USMEHEHUIO MOMTHOTO CONPOTUB/IEHNA U CUMMETPUYHOCTK B TOUKe, U3
KOTOPOW BbIXOAAT kKabenn, HanpuMmep B LEHTPe MOBOPOTHOrO cTona.

OcHOBHble xapaktepuctukmn CMAD MOXHO BblpasuTb, UCNONb3ys S-napameTpsbl. [10 3aTM napameTpamMm MOX-
HO ONpefennTb 3HaYeHUS HYXHbIX XapakTepucTuK, TakuX Kak BHOCUMbIe NOTepu unnm KoauLmneHT oTpaxeHuns.
B naHHOM pasfene onpepgenedH MeTof U3MepeHua ana nposepkun S-napametpos CMAD.

9.2 iamepeHunsa S-napametpos CMAD

[Onsa onucanna ceoiictB CMAD Mcnonb3yloT S-napameTpbl, U3MEPEHHbIE B UCNbITATE/IbHOM  (huUKCUpyrowem
ycTpoiicTee (cM. 9.3). 3HAYEHUA KOMMAEKCHbIX S-napameTpoB OLEHNBAKT B OMOPHbIX NIOCKOCTAX, YKa3aHHbIX Ha
pucyHke 23.

B onopHOM MeToAe u3MepeHus S-napamMmeTpoB UCNOMb3YIOT BEKTOPHbIN cxeMHbll aHanu3atop (VNA) n me-
Tog kanu6poskn TRL (cm. 9.4), yTo o6ecneymnBaeT BbICOKYH TOYHOCTb U3MEPEHMUIA.

OTasIoHHbIE MI0CKOCTH,
Bbl6paHHble B613N
MeXaHN4YeCKnx KOHL0B
mcnbityemoro CMAD

ApanTtepHas cekumsa A ApanTtepHas cekuus B

32KUMHOro ycTpoiicTBa 1 o ,j 3@XMMHOro yctpoiicTBa
CeKuMsi IMHUM 33KMMHOT0 YCTPOCTBa .

MopT agantepa A

(BKNtOYan dnaHey,
JLAS?h

MNopT agantepa B
(BKNtOYaA dhnaHew,
| B>2h

o —

32KUMHOrO da db 32KUMHOTO
ycTpoiicTBa %k ycTpolicTBa
M aflanTepHyIo CeKLMIo) Vicnbityemoe CMAD 1 aflanTepHyI0 CEKLIO)

(0000O00reeiiriiiiririiiifs,
I irrrririreTii/

MnacTuHa 3a3emneHuns
McnbITaTeNbHOro
3aXMMHOr0 ycTpoiicTBa

C

|BbicoTa h oTHOCUTENIBbHO MNACTUHbI | MeTannunyeckuii ctepxxeHb AMaMeTpom
3a3eM/IeHus, afganTupoBaHHas 4 MM B KayecTBe MCNbITaTe/IbHOro
K KOHCTPYKUumMn CMAD (Tunosble NpoBOAHMKa

3HauveHus: 30; 65; 90 mMm)

PucyHok 23 — OnpegeneHve aTa/TOHHbIX M/IOCKOCTEH BHYTPM MCMbITATENBHOMO (OUKCUPYIOLWETO YCTpoiicTBa
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9.3 3axumMHoe ycTpoucTBo Ans ucnbitaiusa CMAD

3axvMHoe ycTpoiCTBO Ans uamepeHus S-napameTpos CMAD A0/MKHO UMETb LIUIMHAPUYECKUA MeTansum-
YeCcKuii CTepKeHb, PACrnoNoXeHHbIA Hag MeTanIMueckon NNacTUHON 3a3eMneHns, Kak nokasaHo Ha pucyHke 23.
3TOT MEeTaNINYECKUin CTepXkeHb MeXy BEpTUKaIbHbIMU thnaHLAaMU UCTIbITAaTENBHOTO 3aKMMHOTO YCTPONCTBA Co-
CTOUT U3 TPex cekuuii — ofHa U3 HUX hopMUpyeT NIMHUIO Nepeaaydun B 3aXXUMHOM YCTPOMCTBE Mexay ABYMS
OMOPHBLIMU NITOCKOCTSIMK, a ABE ApYrue siBNSITCA NePEXOAHbIMU (aanTepHbLIMU) CEKLIMSIMU MeXAY ONOPHLIMU
NIOCKOCTSIMU U NoOpTamy aganTepos.

BospgeiictBue CMAD Ha naMepeHue co CTOPOHbI CEKLUIA U NOPTOB afanTepoB MOXHO YCTpaHUTL 3a cHeT
MeToaa kanubposku TRL, ykazaHHoro B 9.4, ¢ obecneveHneM manoi HeonpeaeneHHOCTU UTOrOBbLIX U3MEPEHUI.
[Ons usmepeHuii, NpeacTasneHHbIX B 9.4, MOXHO UcnonbaoBaTh No6ol TN agantepa. MpumMepsbl aganTepos Npu-
BefieHbl Ha pUCyHkax 26—28 (cM. 9.6).

OuameTp uMnuHAPUYECKOro CTepXHA d AOMKEH COCcTaBNATb 4 MM. BbicoTa pacnonoxeHust CTepXHA Hag
nnacTuHon 3asemneHus h onpeaensietca pasmepamn CMAD. Tunosble 3HaueHus h: 30, 65 1 90 mm. Boibop
KOHKpEeTHOro 3HaveHua h onpeaenseTcs KoHCTpykunein CMAD. PaccTosiHne Mexay ornopHOM NIiTockocTbio U Bep-
TUKanNbHbLIM chnaHuem chuKeUpytoLLero ycTpoicTBa (cekums agantepa) L, A0mKHO 6bITb He MeHee 2h (CM. pucy-
Hok 23). PaccToaHWa mexay onopHbIMU NAockocTamu U koHUamu CMAD, Dy n Dg A0MmKHBI BbITb Kak MOXHO
MeHbLUe U He Gonee h. nvHa MeTannn4eckon NNacTuHbl 3a3eMneHus 3aXKMMHOro YCTPOCTBA A0MKHA BblTh
Gonee (Ljq + 4h), a uupuHa — Gonee 4h.

BonHoBoe conpoTuBneHne LUMMHAPUYECKOTo CTEPXKHSA Z,.;, OM, onpedensaeTcs ero AMameTpom d 1 BbICO-
TOW OCM CTEPXKHS OTHOCUTESLHO NINAacTUHbLI 3a3emMnenrus h:

Z _
Zpr = 52 cosh™"(22), (23)

rae Z, — BOMHOBOE conpoTuBneHue ceobogHoro npoctpaHctea (1207), Om;
d — anameTp McnbITaTeNbHOro NPoBoAHUKA; d =4 MM;
h — BbICOTa OCY UCMbITATENBHOrO NMPOBOAHUKA OTHOCUTENLHO MNACTUHBI 3a3€MSIEHUS.

Mpumep — Tunoeable 3HavYeHUsT Z,,; NPU PA3HBLIX 3HAYEHUSIX 8bICOMBI h:

h =30 mm Z,o = 204 Om;
h =65mm Z,o; =248 Om;
h =90 mm Z,s =270 OMm.

9.4 MeToa uamMepeHuns ¢ ucnonb3soBaHMeM kanuépoBku TRL

Onsa nsmepenns S-napametpos CMAD pekomeHgyeTcsi Ucronb3osaTe MeTod kannbpoeku TRL. MprumeHe-
HWe Takoi npoLiedypbl KanMbpoBKY NMO3BONSAET BbIGPaTL ONOPHYH NIIOCKOCTL BHYTPW UCTILITATENBHOMO 32XKMMHOMO
YCTpOWCTBa NoYTU B TOM MecTe, rae byaeT Haxoautbes nenelityemoe CMAD, a cnegosaTeflsHO MUHUMU3NPOBATL
paccTosiHus Dy 1 Dy (cM. pucyHok 23). [MNpu kannBpoBke TpebyeTcs MeTannnyeckuii ctepxeHs (06o3HauvaeMblit
KaK «N1HKS») TaKOro e AnameTpa, Kak y cekLumn JIMHUK nepeaaqn 3a)kKMMHO0 YCTPOMCTBA, HAXOASLLMIACS Ha Tow
Ke BbICOTe, YTO M 3Ta NMUHUA. [ormKHbI BbITh TOUHO U3BECTHbBI BOSTHOBOE COMPOTUBEHNE CEKLUMU TMHUM 1 ee ASMHa,
KoTopble BBOAST B AaHHLIE KannbpoBKu, Ucnonbayemble B NporpaMmme cxemHoro aHanusatopa (VNA) nnu npu
pacyeTe KoppeKLmH.

OnvHa cekumm NMHUK, ncnonb3yemasi B npoliecce kanwbposkn TRL, onpeaenset nonocy 4acrtoT, B KOTOPOW
MOXHO MUCMOsb30BaTb 3TY KanmbpoBky. [laHHoe orpaHUYeHwe Mo YacToTe 06bsAcHAeTCA MaTeMaTYecKoi NpoLeay-
poi, Kcronb3yeMoli B MeToae kannbposku TRL, Koraa Ha HEKOTOPbLIX YaCcToTax BO3HMKAET YCrIoBKe, Npyu KOTOPOM
BO3MOXHO AlefeHune Ha HyIb (UMW Ha O4eHb Marible 3Ha4YeHWs1), YTO HedomnyCTUMO.

Ecnv onopHasi KOHCTPYKLUMSA NHUK nMeeT ANuHy L, To pabovas nonoca 4YacToT onpeaensetcs o6nacTbo
MeXay BepXHel U HKHen YyacTtoTamu, fi 1 fy, a UMeHHO:

f, = 0,05 c/L, (24)
f, =045 clL, (25)

roe ¢ =3 - 108 m/c.

Ons kanubposku B nonoce YactoT oT 30 go 200 My npuemnemMas anvHa nuHWK coctasnsiet 0,6 M. Ecnu
TpebyeTcsa paclupnTL 06nacTe U3MEPEHWA B 06NacTy BEPXHUX YaCcTOT, HEOBXOAMMO MPOBECTM BTOPYIO Kanne-
pOBKY «N1HW» . BTopas kanubposka npu AnvHe nHum 0,12 m BygeT npuemnemMoli 4ns nonocsl YactoT oT 150 go
1000 MIu.
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[Onsa metoga kanubposkn TRL TpebyloTcs YeTbipe KanmbpoBoUHble KOHUTypauuu:

a) OTpaxeHue (nopt A): MiamepeHne KOMMNIEKCHbIX 3HaYeHUi S-U aganTepHoi cekuun n agantepa 6es
KaKoro-nnmbo gpyroro noakatoyeHus (MMutaumna pexmma XxonocToro xoga) [cM. pucyHok 24a)J;

b) OTpaxeHune (NopT B): Mi3amepeHne KOMMNMAEKCHbIX 3HaYeHnii S22 afanTepHon cekuum n agantepa 6e3
KaKoro-nnmbo apyroro NOAKAKYEHNSA (MMUTaLMA pexunuma Xoa0cToro xoga) [CM. pucyHok 24b)];

B) HackBo3b: MI3mepeHne KOMNAEKCHbIX 3Ha4YeHnin S-u, S12, S21, S22 npn HeNnocpeaCTBEHHOM COeAUHEHUN
ABYX afanTepHbIX cekuyuid (6e3 cekuum AMHUN Mexay HUMU) [CM. pucyHok 24c)];

r) JInHusa: N3mepeHne KOMMNMEKCHbIX 3HaYyeHnit S-u, S12, S21, S22 ¢ yCTaHOBMIEHHOW CeKuMein NUHUK [CM.
pucyHok 24d)].

OTasloHHaA
nnockocTs

PucyHok 24a) — KoHdurypauust npy KasImbpoBOYHOM M3MepeHun «OTpaxkeHne» (nopt A)

JTa/I0HHas
rlnocl<ocn,

50 Om

-

PucyHok 24b) — KoHdurypaums npu kanmbépoBOYHOM u3mepeHun «OTpaxeHue» (nopt B)

STa/I0HHaA
M10CKOCTb
50 Om 50 Om
PucyHok 24c) — KoHdmrypauus npy KanmbpoBOYHOM M3MepeHun «HackBo3b»
STa/10HHaA STa/I0HHaA
M10CKOCTb M10CKOCTb

Cexumst nHun
50 OMm [LnvHa 3Tas1oHHOW NvHum L 50 Om

PucyHok 24d) — KoHdmrypaumst npy KambpoBOYHOM M3MepeHun «JTIMHUs»

MpumeyaHne — He Tpebyercs, 4To6bl AMHA L aTanoHHOW NuHuM npu kanmbpoBke 6Gblia paBHa AnvHe,
ncnosnb3yemoi npu namepeHun CMAD. [liMHa 3Ta/IOHHON IMHUK NPU NpoLeaype KannbpoBKM [0/MHKHA BbIGUpaTbes B
COOTBETCTBMM C HEOBXOAMMOWN MOSI0CONM 4acToT.

PucyHok 24 — YeTblpe KoHurypauum npu Kannéposke TRL
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3T kannbpoBoYHbIE N3MepeHUs AatoT 10 KOMMNEKCHbLIX YMCen ANA KaXaoi YacTOTHOMN Touku. Ecrniv B cxeM-
HOM aHanusartope ecTb nporpamma kanubposku TRL, B Helt GyayT UCNONb30BaHbl 3TU ONOPHBIE 3HAYEHWA Anst
pacyeTa COOTBETCTBYOLWMUX KO3DULIMEHTOB KoppeKLMU Npu uamepeHun TRL. Ecnu cxemHbli aHanmsaTop He
noaaepxusaet kannbpoeky TRL, HeobxoanMble KOPPEKTUPOBKN MOXHO caenaTb He3aBUCUMO OT aHanM3aTopa B
COOTBETCTBUM C npoLieaypon, ykasaHHol B CISPR 16-3.

Ons kanubposkn TRL Heo6s13aTeNbHO 3HATL CBOWCTBA aganTepHbIX CeKUWIM U NOPTOB aaanTepoB BHE MiTOCKO-
CTel KarmbpoBKM — UX U3MEPSIOT B NpoLiecce KannbpoBKY 1 KOPPEKTHO KOMNEHCUPYIOT camoli kanubposkoii TRL.
MoxHo ucnonb3oBaTh pasHble TUMbl aganTepos. PekoMeHayeTcst Ha 060MX KOHUAX 3aXKMMHOMoO YCTPOMCTBa UC-
nonb3oBarh afantepbl 0AHOMo TUMNa U aganTepHble CeKLMU OAUHAKOBOWN ANWHBI (T. €. L, = Lg).

Mocne kanubposku ucnbityemoe CMAD BBOASIT B CEKLMIO SIMHAW 32XKUMHOTO YCTPOWCTBA. AfanTepHble
ceKuMM 1 aganTephbl A0SMKHBI 6bITh TOUHO TAKUMUI XKe, Kakue UCMoNb3oBanuch Npu kanubposke. [lnvHa MeTannu-
YEeCKOro CTEPXKHA MOXET OT/IMYaTLCS OT AJUHBI JIMHAW, UCNONL3YeMOW Npu Kanubpoeke, HO AnamMeTp (4 MM) U
BbICOTA OTHOCUTENBHO NNACTUHbLI 3a3eMITeHUS [OMKHbI BbITb TaKUMU Xe, Kak Npu kanubposke. MeTannuueckuin
cTepxeHb BHYTpY CMAD AomkeH Kak MOXHO TOYHee MosuuMoHUpoBaTbCa B LeHTpe packpbiea CMAD. nvHy
MeTasIMYecKoro CTePXXHA JornyckaeTcs BbIbUpaTh Tak, YTobbl ONopHbIe MIIOCKOCTU COOTBETCTBOBANM (U3MYECKUM
KoHuam CMAD (1. e. uTo6bl Dp 661510 Kak MOXHO MeHbLue). Tunossle CMAD nmetoT anuHy 0,6 M. B aTom crniyyae
ans kanubpoeku B nonoce yactoT oT 30 ao 200 MMy, MOXXHO UCNONb30BaTL CEKLUMIO NMMHUK 4 MM, TaK ke Kak 1 Ans
usmeperHna CMAD (Bkntouast obnactb YactoT Beile 200 MITu, npu kannbpoeke ¢ 6onee KOPOTKON CeKLMen NMHUK).
Pe3ayneraThl usmepeHuss CMAD npu ucnonb3oBaHUM CXEMHOTO aHann3aTopa ¢ KOPPEeKTUPOBKON 3a cHET Kanmbpos-
kn TRL npeactasnsioT coboli Habop U3 yeTbipex S-napameTpoB, OTHECEHHBIX K BOSTHOBOMY CONPOTUBSIEHUIO CEK-
WKW IMHUM Nepeaayqy (NycToe 3aXMMHOE YCTPOUCTBO) Zg jiq.-

9.5 TexHuuveckue Tpe6oBaHus K CMAD Tuna c¢peppuUToBbIX Kneluen

MornoLatoLLme ycTpoicTBa cuHdasHoro pexxuma (CMAD) Tuna cheppuToBLIX KneLein UCNoNb3ayloT npu
N3MEPEHUSAX M3NydaemMbiX MoMex Ha vactotax Hwxke 1000 MMy B uenax yMeHblUeHUA HeonpeaeneHHOCTH
nsmepeHuii. Xapakrepuctnku CMAD uamepsitoT B cooTBeTCTBUM € 9.1—9.3; ux onpeaensitoT OTHOCUTESIbHO BOSTHO-
BOTO COMPOTUBEHNS MYCTOrO 3aXMMHOTO YCTPOUCTBA Z jig-

CpasHeHue cyliecTaytowmx CMAD Tuna cheppuToBbIX KNeLlen nokasasno, 4to Anst obecneveHus gocrarou-
HOW pa3BA3KN HEoBXoAMMO, HYTOBEI 3HaYeHue S, Bbino MeHee 0,25. Takune 3HaYeHUs1 Sy MOXHO NONYHUTL, ECIN
CMAD vmeeT 3HadeHus Sy4, COOTBETCTBYIOLME rpadmKy pUcyHka 25.

BHaueHue Sy, 4B

1,0

0.8

0,6 [r— e ——
04 —
0,2

030 50 60 70 80 90 100 200

Yacrorta, Ny
PucyHok 25 — lMpepensl Ansa sHaveHus Sqq, U3MepeHHoro B cooteeTcTeum ¢ 9.1—9.3

CMAD Tuna ceppuTOBbIX KNeLelt 4oKHbI 0TBeYaTh Cleayowmm TEXHUYECKUM TpeboBaHusm:

a) 3HaveHue S,q AOMKHO BbITh MeHee 0,25 B nonoce YacToT o1 30 Ao 200 My

b) sHaveHune S, B nonoce yactot o7 30 Ao 200 MIMy, AOMKHO HaxoAUTLCA B cneayloLLmX npeaenax:

- BepxHuii npegen 0,75 npw 30 My n 0,55 — npu 200 My, (MuHeriHOe yMeHbLLeHUe ¢ yBenMieHnem
norapudma 4yacToTbl);

- HWXKHWA npegen 0,6 npw 30 MMy 1 0,45 — npu 200 MMy (NMHenHOe yMeHbLUeHWe € yBenuueHnem norapud-
ma 4acToTbl).

TexHunueckue TpeboBaHus B nonoce YactoT oT 200 go 1000 MIMy He ycTaHaBnuMBaloTCS, T. K. BIUSIHWE Harpy-
304HbIX YCroBuiA kabens Ha peaynbraT M3MepeHUst U3NyYaeMblX MOMeX Ha 3TUX YacToTax Byaer He6onbLWKM.
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O60cHOBaHWe UCMOb30BaHWA S-napaMeTpoB B KauecTBe TexHuueckmx TpebosaHuii K CMAD Tuna cepputo-
BbIX kKnewiei npuesegeHo B CISPR 16-3.

9.6 MpoBepka kayecTBa (PyHKUMOHMpoBaHMa CMAD c nomouwbio aHanmzatopa cnektpa (SA) un
TpekuHr-reHepatopa (TG)

KomnnekcHble S-napametpbl CMAD HEBO3MOXHO U3MepuTb 6e3 MCNoNb30BaHUS CXEMHOT0 aHanmsaTopa
VNA. He Bce naboparopuu, npoBoasiime ncnbitaHusa B o6nactn IMC, ocHalleHbl TakuMmu npubopamu. Ans
nabopartopuid, He UMEeKLWUX CXEMHbIX aHann3aTopoB, B HACTOSILLEM MoApa3gesie npeacTaB/ieH YNpoLweHHbI
MeTo/ NpoBepku hyHKunoHmposaHmsa CMAD ¢ ucnonb3oBaHMeM aHanmnsaTopa cnekTpa u TpekuHr-reHeparopa.
Takas yctaHOBKa U3MepseT TO/IbKO YPOBEHb BHOCMMbIX MOTEPb, HO 3TO M3MEpPEeHHOe 3HavyeHne He ByaeT UMeTb
NPSAMOro OTHOLUEHUA K S-napameTpam, M3MepseMbiM B OMOPHbIX NIOCKOCTAX (CM. pucyHoK 23). TeM He MeHee
naéopartopun SIMC MOryT nepuoamnyeckn NoBTOPATb TO XKe caMoe U3MepPEHNE BHOCUMBbIX NMOTEPb C MOMOLLbIO UX
COBCTBEHHOI UCnbITaTENbHON YCTAHOBKN TOYHO NPU TEX Xe YC/I0BUAX (BO/IHOBOM COMPOTUB/EHUMN Y reOMeTpumn
ncnblTaTesibHOM YCTaHOBKN), pErMcTpupoBaTh pesynbTaTbl U CPABHMBATbL WX C NPeAblAyLUMMY pesynbTatamu ans
NPUVHATUSA pPeLLeHnss OTHOCUTESIbHO TOro, Haxoautcs nun ewe CMAD B npvemnemMomM cocTosHun. C NOMOLLbI0 3TUX
N3MEPEHN A MOXHO BbIABUTb YXyALLUeHne kavecTBa yHKLMOoHMpoBaHus CMAD. MNpu SBHOM yxyALleHun cnegyet
NPOBECTN KOHTPO/IbHOE U3MEPEHME C UCNO/Ib30BAHNEM CXEMHOI0 aHannsartopa v metoga Kanmoposku TRL, yka-
3aHHOro B 9.4. 1nA Tako NpoBepKN KavyecTBa (PyHKLMOHMPOBAHUA MOXHO UCNONb30BaTh NII06YH KOHCTPYKLUIO
agantepa (CM. pucyHkn 23,24 n 26—28). Mpu 31Ol NnpoBepke kadyecTBa PYHKUMOHNPOBAHUA ANA HeAonyLWweHns
pe30HaHCHbIX 3h(IEKTOB B kabenax Mmexay ucnbiTatenlbHbIM (OUKCUPYOLWUM YCTPONCTBOM U USMEPUTESbHBLIM NpU-
60pOM Heob6xoAMMO YyCTaHOBUTL ABa aTTeHtoaTtopa 10 4B 6/1M3K0 K MeCcTy NOAK/IOHEHNSA UCTbITATENIBHOMO 3aXXKNM-
HOro ycTpoWicTBa.

a) Mpu ncnonb3osaHun agantepos 50 Om (CM. pUCYHOK 26) pe3ynbTaT U3MePEHNS BHOCMMbIX NOTEPb Mpu
NnpoBepKe KayecTBa (PYyHKLMOHNPOBAHMA NpeacTaBNseT coboi pasHuLy B aeundenax Mexay pesynbratamMmm n3ve-
PEHUI 3aTyxaHns gnsa cnepyoLmnx AByx KOHUrypauuii:

1) koHpurypaumss 1— HenocpefCTBEHHOE NOAKNIOYEHNE ABYX ATTEHIOATOPOB 6€3 UcCnbiTaTeNbHOTO 3a-
XVMHOrO YCTPONCTBa;

2) KoHhurypaumsa 2 — nogkIveHne ABYX aTTEHIATOPOB K UCMbITATENIbHOMY 3a)XKUMHOMY YCTPOACTBY
npv yctaHosneHHoMm CMAD.

b) Mpu ncnonb3oBaHmMM cornacyrowmx agantepos (PUCYHOK 27 nnu 28) pesynbtaT U3mMepeHnss BHOCUMbIX
noTepb Npu NPoBepke yXyAlleHns npeacTaBnseT CoO60/ pasHOCTb 3aTyXaHWil, U3MEPEHHbIX A1 CheayoLwmx
ABYX KOHhurypaumii:

1) KoHurypaums 1— nogknyeHve AByX aTTEHIATOPOB K UCMbITATE/IbHOMY 32XXWMHOMY YCTPONCTBY
6e3 CMAD (nycTtoe chmkcupytoLiee yCTponcTeo);

2) KOHhurypaums 2 — nogkayeHne ABYX aTTEHIATOPOB K UCTbITATENIbHOMY 3aXXUMHOMY YCTPOMCTBY
npu yctaHosneHHom CMAD.

Pa3mepbl B MuinnmMeTpax

MpumeyaHne — HWKHME YacTU BEPTUKA/ILHOTO h/laHua MMET 3/IEKTPMYECKOE COeAMHEHNE C MEeTasl/IMyec-
KO MNAaCTUHOM 3a3eM/IeHUS.

PucyHok 26 — lMpumep KOHCTpykumn agantepa 50 Om B BEPTUKa/IbHOM (DNaHLe 3aXuMHOro ycTpoicTea
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MeTannuyeckuin pnaxe,

MpunmevaHnne — Ecnu otBog oT LlEHTpaI'IbHOM TOYKM CUMMMETPUYHOIo nopTta noacoegunHeH K Kopnycy

CYUMMETPUPYIOLLEro YCTPOICTBa, €ro cieayet oTCOeAnHUTD.

PucyHok 27 — TMpvMep cornacyouwero agantepa ¢ CUMMETPUPYIOLLMM YCTPONCTBOM MM TpaHchopMaTopoMm

71 —50 Z0¥gj (z0jjg - 50j, Om

N2 =NZ0o,jig/(Zo,jig- 50), Om

h 0, jig Rv r2
MM Om Om Om
30 204 57,6 177,3
65 248 56,0 221,6
90 270 55,4 2437

PucyHok 28 — TpuMep corfacytolwero agantepa ¢ pesucTUBHOM CXeMOi CorlacoBaHus
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MpunoxeHue A
(o6a3aTenbHoe)

MapameTpbl aHTeHH

A.1 0bwme nonoxeHus

B ny6nukaumsix CUCTIP ycTaHOBNEHb!I KOHKPETHbIE TUMbl aHTEHH, pekoMeHAoBaHHble Ans uamepenunn UPTL. Jo-
nycKaeTcsl MCMONb30BaHWe APYrvX TUMNOB aHTEHH NpPW YCNOBWUM, UTO pe3ynbTaTtel U3MepeHni ByayT SKBMBANEHTHbI TeM,
KOTOpble MONy4alTCsA NPX UCMONb30BaHUWN PEKOMEHAOBaHHbIX aHTeHH. CpaBHEHME PEKOMEHAOBAHHbLIX U WHbIX TUMOB
aHTEHH YNpoLLaeTcsl Npyu Hanu4MmM NepeqHer TEXHUYECKMX JaHHbIX. TexHudeckne aaHHble o6sa3aTensHO NpUBOAATCS Mpu
BKIIOYEHUM HOBbLIX TUMOB aHTEHH B YMCMO pekomeHayemblx. [Mpon3Bogutenn AOMKHLI MCNONb30BaTh 3Ty MHAOPMaLWIo
npu paspaboTke aHTeHH, NpegHasHa4YeHHbIX ansa namepenust nanydaemolx UPM. B nepevHe TEXHUMYECKUX AAHHBIX aH-
TE€HH NPOW3BOAUTENWN AOMXKHbI YKasaTb: rpaaynpoBOYHbIN k03hdUUNEHT aHTEHHbI ANsA cBoBOAHOro NpocTpaHcTBa B
cucteme 50 Om, BoO3BpaTHble MoTepu, AuarpammMbl HAaNPaBNEHHOCTW aHTEHH ANSA PasNWUYHbIX YACTOTHBLIX MOMOC Npu
YKa3aHWM 3Ha4YMMbIX M3MEHEHUI (BKMoYas MHGOPMaUMWIo O WIMPUHE AguarpaMM HanpaeneHHOCTU) U 3aBUCSLLME OT 4ac-
TOTbl 3HAYEHWUs1 HeonpeAeneHHOCTeN ANA pacHeTa OTKNOHEHUs! OT rpagyMpoBOYHONO koaddurunmeHTa aHTeHHbl B cBoboa-
HOM MPOCTPaHCTBE, BbI3BAHHOMO B3aMMOAENCTBUEM C MNACTUHON 3a3eMNeHUsl NpU U3MEHEeHUN BbiCOTbl OT 1 Ao 4 m.

A.2 PekomeHAOyeMble aHTEHHbI

A.2.1 Obwme nonoxeHus

Ecnn ecTb 0CHOBaHUsA npegnonarate HeCOOTBETCTBUE MU3ny4daembix VPl Hopme, npenmywecTBO MMEIOT pesynbra-
Tbl UBMEPEHUN, MOMy4YeHHbIE NMPY UCMOMBb3OBAHUN AaHTEHHbI, UMEIOLLEN Manyl HeonpeaeneHHOCTb.

AHTEHHa ¢ Manow HeonpeaeneHHOCTLIO ABNAETCA OQHOW U3 aHTEHH, KOTOPOW MOXHO WU3MEPUTb HAMPSHKEHHOCTb
nonsi B ucneitatensHon ycraHoeke CUACIIP ¢ HeonpegeneHHOCTbIO Gonee HU3KOW, YeM MPU UCNONb3OBaAHWUN APYINX
@HTEHH, KOTOPbIe COOTBETCTBYIOT KPUTEPWIO TOYHOCTU ANA U3MEPEHUSA HANPSHKEHHOCTU Nons (cM. 4.2). AHTEHHbI C Manon
HeonpeaeneHHoCTb onucarel B A.2.3.

A.2.2 PaccuuTbiBaemas aHTeHHa

CTtaHpapTHasi paccuuTbiBaemas guMnonbHas aHTeHHa obecnevyMBaeT camylo HU3Kyl0 HeonpeaeneHHOCTb Npu us-
MEpPEHNN HaMNPSXXEHHOCTU nons E. pagynpoBOYHbIN KOSMMOULMEHT AUNONBHOW aHTEHHBI MOXHO paccyMTaTb Kak ans
cB060AHOIO NPOCTPaHCTBA, Tak U Ans Nio6ol BbICOTHI YCTAHOBKM aHTEHHbI Haf NNacTUHOW 3a3emneHus npu mobon
nonsipusaumn. MNpuHUMN YCTPOWCTBA PacCyMTLIBAEMOro cTaHaapTHoro aunons npueeaeH B CISPR 16-1-5, roe ykasaHno
TONbKO yCroBue pesoHaHca. [py ncnonb3oBaHWM LUMPOBOrO MOAENUPOBAHUA 3NEKTPOMarHUTHON CUTyauun MOXKHO
paccuuTaTb rpagympoBOUHbIN KOI(PMULMEHT OANHOYHOIO AMMNONSA KOHKPETHOW ANWHBLI B LUMPOKOW MOIOCE YacToT C HEO-
npegeneHHocTeio MeHee = 0,3 aob. Hanpuwmep, npy namepenun Ha vactote 30 My MOXHO MCNONbL3OBaTh OUMONDb,
HaCTPOeHHbIM Ha YactoTy 80 My, STOT MPYMHUMN MOXHO PacnpOCTPaHUTbL HA MHOIOMNPOBOAHLIE aHTEHHbI, KOTOPLIE
oxBaTbIBalOT Gonee WMPOKME NONOChl YacToT.

A.2.3 AHTeHHLI ¢ Manou HeonpeaeneHHOCTLHO

AHTEHHaMW ¢ Maron HeonpeaeneHHOCTLIO SIBMATCS OMKOHWYECKUe aHTeHHbl U aHTeHHbl LPDA (noronepuoau-
YecKkue peLleTku C NMPOBOMOYHbIMM 3IEMEHTAMM), OCHOBHbIE MapaMeTpbl KOTOPbLIX NMPUBEAEHbI HUXKE. DTO LUMPOKOMNO-
TNIOCHbIE aHTEHHbI, KOTopble 06ecneyYnBaloT NPUEMNeMyI0 YyBCTBUTENBHOCTE (MMEKOT AOCTAaTOMHO HU3KME 3HA4eHUsl KO-
3 dULNEHTOR KanMBpoBKkK). MOXHO MCMONb30BaTh PacCHUTHIBAEMBIE aHTEHHbI (TEOPETUYECKM OHW MMEIOT Camylo HWU3-
Kylo HeonpeaeneHHocTb). CUMMETPUYHOCTE aHTeHHbl AOIKHa COOTBeTCTBOBaTh TpeboBaHuam 4.5.5, a cummeTpupyto-
wee yCcTponcTBO — TpeboraHusiM 4.5.4. [pagyvpoBOYHbIN KO3 MMLUMEHT QOMKEH U3mMepaTbcs B nabdopaTtopum, obecne-
UYMBaIOLWEN COOTBETCTBME HaUMOHAalbHbLIM cTaHgapTaMm. [lpouecc rpagyvpoBKuM AOMKeH 06ecneynts MUHUMW3ALUUID
HeonpegeneHHoOCTH rPagyMpoBOYHOIO KoaddmumneHTa.

BukoHu4eckas aHTeHHa, ucnonb3yemasi B nonoce 4actor ot 30 go 250 Mlu, n aHteHHa LPDA, pabotalowas B
nonoce yvactoT ot 250 My go 1 I'u, npeacTaensaT cobon ogoGpeHHble TUMbI aHTeHH. [prynHa, No KOTopol BbiGpaHa
JaHHas 4acToTa nepexoga OT OOHOM aHTEHHbI K APYroM, 3akmovaeTcsl B TOM, YTO owmnbka has3oBOro LEeHTPa aHTEHHbI
LPDA obycnoBneHa ee AnvHOM U yMeHbLlaeTcsl, HaunHas ¢ yactoTel 250 MU, a y 6onblMHCTBA BUKOHUYECKUX aHTEHH
Ha YacToTax Boiwe 290 MU nmeroT MecTo pe3oHaHcHble siBreHnsi. Kpome aTtoro y aHTeHH LPDA npovcxognT nckaxenve
anarpaMMbl HanpaBneHHOCTM Ha YacToTax cBbiwe 260 MU, ecnu He MCMONb30BaTh 3NEMEHTbl OTKPLITOW CTPYKTYpbI
(nopTaTuBHble MK cknagHble). MNepexod no vactote Mexay OMKOHMYECKON aHTEHHOW W aHTeHHoW LPDA moxeT 6biTb B
npomexxyTke oT 200 go 250 MI'y npy HebonbWOM yBenUYeHnn HeonpeaeneHHocTel HasoBoro LEHTPa, CBA3aHHLIX C
ucrnonb3oBaHnem aHTeHH LPDA Ha vactote Huxke 250 MITu. MubpraHas aHTeHHa, nepekpbiBaowas BCIO NOMocy 4acToT
o1 30 go 1000 Mlu, He OTHOCUTCH K PEKOMEHAYEMOMY TWMY, MOCKONbKY MPU €€ UCMONb30BaHWM HEONPEeaeneHHOCTb
namepenus 6yget Gonblue, YeM MpyU UCNOMb30BaHWM BUKOHUYECKOW aHTEeHHbl MK aHTeHHbl LPDA. 370 npoucxoaut
rmaBHbIM 06pa3oM NOTOMY, YTO pasmepbl TMOPUAHON aHTeHHbI Gonble, Yem BukoHuveckon n LPDA aHTeHH, 4To O4eHb
CYLLECTBEHHO MNPV U3MEPUTENIbHOM PaccToAHUK 3 M.

BukoHWYeckas aHTeHHa C Marow HeornpeaeneHHOCTbI0 UMEeeT MOMHYK AMWHY anemeHTa npumepHo (1,35 + 0,03) m
(B 3aBMCMMOCTU OT LUMPUHBI CUMMETPUPYIOLLENO YCTPONCTBA), MPU STOM SNEMEHTbI U3 LWEeCTV NPOBOAOB UMEIDT hopmy
KOHyca ¢ Haubonblwumm gruameTpom npubnuamtensHo 0,52 M. KOHCTpyKUMS CUMMETPUPYIOWEro YCTPONCTBA AO0MKHA
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obecneunBatb conpoTuerneHne 200 Om (koahduumneHT TpaHcdopmaumm 200 Om: 50 Om), YTO rapaHTMpyeT XOPOLYIo
YYBCTBUTENBHOCTL Ha YacToTe 30 My 1 cnabyilo 3aBNCUMOCTE OT BIUSIHWS OKpYXatowwen cpeapi.

MpurumeuyaHwUue— KOHCTPYKUMSA BUKOHWYECKON aHTEHHbI 6a3npyeTcs Ha KOHCTPYKUWMU, NPEACTaBNEHHON B
BOEHHOM cTaHgapTe [11], npegHasHaveHHoOn ansa pabotsl B nonoce yactoT oT 20 go 200 My, CknagHas KOHCTPYKUMS
SMEeMeHTOB Ha yacToTte cBbilwe 250 MIy obecrneymBaeT Myyllyld XapakTepucTuKy, YeM Mpu KOHCTPYKUMW 3MEMEHTOB MO
TUNY KeTKW.

AHTeHHa LPDA ¢ manoli HeonpeaeneHHOCTbIO UMEET HIBKHIO pabodyto yactoty 200 MI'y, T. . camblii ANMHHBIN
3MeMeHT aHTeHHb! {(okono 0,75 M), HacTpoeH Ha vactoTy 200 MI'u, a paccTosiHue Mexgy cambiM ANUHHBIM U CaMbim
KOpPOTKMM anemeHTamu coctaensieT (0,75 + 0,12) M, camblll KOPOTKUIA 3NEMEHT HacTpoeH Ha yJacToTy cebiwe 1 [T,
HexenaHve nMeTb camblli ONIMHHBIA 3neMeHT Ha vacToTe 250 My oObsCHSIeTCS TéM, YTO STOT 3MEMEHT He YBA3aH B
peleTKy 1 gvarpamma vanydenus nckaxena. LPDA antenHa gnvHon 0,75 M BbIFrOAHO OTNNYAETCH OT aHTEHH, UMEIOLNX
yOBOEHHYI ANMHy (obecneunBaeT Gonee BbICOKUI KOIPMULMEHT YCUNEHUs, HO MMeeT BOmbLLYIO NorpelHoCTb Ha3oBoro
LeHTpa), M OT aHTeHH AnuHoW MeHee 0,6 M, ANsl KOTOPLIX ManoOBEPOSITHO MOHOTOHHOE YBENUYEHWE rpagyupoBOYHOIO
KoahhULMeHTa ¢ pocTOM YacToThl (6e3 pe3knx ckaudkoB koaddUuuMeHTa KanubpoBKM aHTeHHbI, oTnuyaiolmxcst Gonee
4YeM Ha 1,5 ab OT NWHUK perpeccun Bo BCEW MONOCEe YacToT).

A.3 MpocTble AUNONbHLIE AHTEHHbI

A.3.1 Obwme nonoxeHus

Ecnn naGopatopusi He MOXET MONyYnTb KanMbOpPOBaHHYK aHTEHHY, TO arnbTEePHATUBHBLIM PeLUEHMEM MOXET GbiTb
MCMONb30BaHNWE AUMONbHOW aHTeHHbl (paccyMTbiBAEMbIA UKW HacTpaMBaeMmblil avnons). HactpamBaemsiii gunons oT-
HOCWTENBHO NMPOCT B KOHCTPYKUMKU M oBecneunBaeT mManyrl HeonpeaeneHHoCcTs (MPUMEPHO TaKYIO e, KaK U pekoMeHao-
BaHHble aHTeHHbl, yka3aHHble B A.2). pagynpoBoyHble k03dhduuMeHTbl HacTpauBaemoro AUNornsl cregyer NpoBepATb
nu6o B nabopatopuu, kotopasi pabotaeT Ha 6a3e HaUMOHANBHLIX CTAHAAPTOB U MUHUMU3UPYET HEONPEAENneHHOCTb
onpeaeneHvs rpaayvpoBOYHbIX KOIPMULNEHTOR, MMOO NyTemM U3MepeHWUsl BHOCUMbIX NOTepb NIOWaAKU Mexay napon
aHanornYHbIX AUNONen Haj NacTMHON 3asemneHus (CM. npunoxeHne D) u cpaBHeHWs1 pe3ynbrara ¢ pacyeTHbIM 3Have-
HUEM MpKW y4eTe NoTepb CUMMETPUPYIOLLMX YCTPONCTB (cMm. [3]). HegocTtaTkom HacTpaMBaemoro gunons siBrsetca ero
fonblas anvHa B HUXHEN YacTn pabodel nonocsl Yyactotr. Hanpumep, Ha vactote 30 MI'y oHa coctaBnsieT 4,8 M, 4T0 npu
M3MepUTENbHOM PacCTOAHMM 3 M NMPUMBOAUT K CYLLECTBEHHBIM MOTPELHOCTAM U3MepeHus. [iunonb Becbma YyBCTBUTE-
NeH K BITUSHUIO OKPYXXaKLWENn cpedbl: MONHOE B3aMMHOE CONPOTUBMNEHWE AWMONA U €ro 3epKanbHOro OTPaXeHus B
nnacTuHe 3a3eMieHWsl MOXET NMPUBOAUTL K U3MEHEHMIO koatduumneHTa kanmbpoekmn go 6 gb Ha yactote 30 My npu
rOPM3OHTaNbHON NONsIpU3auMm U U3MEHEHUM BbICOTHI OT 1 A0 4 M OTHOCUTENBHO MIACTUHBI 3a3eMnenus. o aton
npuumHe Ha Yactote Huxe 80 My pekomeHayeTCcA WUCMONb30BaTh YKOPOYEHHBINM AUNOMNb, HACTPOEHHbLIM Ha 4acToTy
80 Ml'u,.

A.3.2 HactpauBaemMbi gunons

MpocTasi U NpakTMyHasi KOHCTPYKUUA HacTpanBaeMoro AUnornsi COCTOUT U3 NONYBOMHOBOIO Pe30HAHCHOIoO AWNons
M nocrnepoBaTerbHO-NapannensHoro CUMMETPUPYIOWENo YCTPOWCTBA C KOAKCHanbHbIM WnendgomM. 3HaueHus OrinHbl
CKITaZIHOTO AUNONsi COCTaBNsoT NpubnuantensHo 0,48 oT 3HAYEHWUI ANWHBLI BOSHBI B 3aBUCMMOCTM OT paauyca anemeHTa
avnons. pagyvpoBoUHbie KOIMMULNEHTBI aHTEHH MOXHO paccuvMTaTb M3 MPUBEAEHHOrO HUXEe ypaBHeHusl. B aTtom
YpaBHEHUW HE YYTEHbl MOTEPU CUMMETPUPYIOLWErO YCTPOWCTBA, OIS Yero K koadduumneHTy KanMbpoBKM aHTEHHbI MOXHO
pobaButb ycpeaHeHHoe 3HadveHne 0,5 gb. Heob6xoaumo npoBepuTb kKo3aduuMeHT notepb

Fa=201g (fv)—31.4,

rae hy — vacrora, Mly;
F, — rpapyvpoBOYHbIN  KO3MMULMEHT aHTEHHBI, Ab.

Tak kak HacTpaMBaeMblil AWUMNOIb BHE PE30HAHCHOW 4acToThl 6oree YyBCTBUTENEH K BIUSIHMIO OKPY>XKaloLLeln cpe-
Abl, Yem LUMPOKONOIOCHAs aHTeHHa (uckrtovast aHTeHHbl LPDA), manoBeposiTHO, 4To6bl 0bLasi cyMmmapHasi Heorpeae-
JNIEHHOCTb MPU UCMONb30BaHUM HACTPOEHHOIo AUNons Obina mMeHblle HeonpeaeneHHOCTU aHTEHH C Marion Heornpege-
NEHHOCTLIO, YKa3aHHbIX B 4.5.2.

A.3.3 YKkopoueHHbI Aunonb

MoxHO mncnonb3oBaTh gUnonb kopoye 1/2 gnvHbl BOMHbI NPY CrieayloWwmX YCoBUSIX:

a) nonHas gnvHa aunons 6onee 1/10 ANWHBI BONHLI HA YacTOTe U3MEPEHWST;

b) avnonb coeanHeH ¢ kabenem, JOCTaTOYHO XOPOLIO COIMAaCOBaHHbLIM HA KOHLE NMPpUeMHUKa, 4To6bl obecneunTs
BO3BpaTHble notepu Ha kabensHom Bxoge 6onee 10 ab; rpagyvpoBka AOMKHA yYUTbIBATH BO3BpaTHbIE MOTEPM;

C) guNonb UMEET XapakTepuCTUKy MoNsApn3aumy, SKBMBANEHTHYIO TOMN, KOTOPYIO UMEET HacTpamBaeMbiin AUnonb
{cm. 4.5.3); ana obecneyeHnst 3TOro yCrnoBUsl MOXHO MCMONb30BaTb CUMMETPUPYIOLLEE YCTPOWCTRO;

d) Ans M3aMepeHns HaNPsPKEHHOCTU M3MEePSIEMOTO MOMNA OMNpeaensiioT rpagyypoBOYHYI0 KPUBYIO (IpagyvpOBOHHbIN
KO3(hPUUNEHT aHTEHHbI) U UCTIONB3YIOT ee Npu cobriogeHnn N3MepUTENBHOIO PacCToOsIHUS (T. €. NpU pacCTOSIHUU He
MeHee Tpex 3HAYeHUI ANWHbI AWnons).

MpuMeyaHue— lMonyyeHHble TakMM 06pa3oM rPagyMpoOBOUHbIE kK03hDULMEHTBI AaHTEHH JOMKHLI 06ecneym-
BaTb BbINONHEHUe TpebOBaHUA MO M3MEPEHUIO OHOPOAHBLIX CUHYCOMAANBHLIX MONEN C TOYHOCTLIO He Xyxe *+ 3 ab.
Mpumepbl rpagyMpoOBOYHBIX KPUBLIX NPUBEAEHbI HA pucyHKe A.1, HA KOTOPOM MOKAa3aHO TEOPETUYECKOE COOTHOLLEHUEe
MeXay HanpspKEHHOCTBIO MOMS U BXOAHBIM HAMpPsDKEHMEM MPUEMHMKA (NonHoe BxogHoe conpoTtuenexHne 50 Om) npu
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pasHbIX oTHowweHusx I/d. Mpy aTom npegnonaraetcs, 4To CUMMETPUPYHOLLEE YCTPOIMCTBO — 3TO UAeasIbHbIN TpaHcdop-
matop 1:1. Heo6X0AMMO OTMETUTb, YTO B 3TUX KPUBLIX HE YUTEHbI NOTEPM CUMMETPUPYHOLLLETO YCTPOMCTBA, paccoriacoBa-
HVe B kabefie U paccornacoBaHne Mexzay kabesiem U NpUeMHKKOM.

e) HECMOTPSI Ha MOTepIo YyBCTBUTENILHOCTU M3MEPUTENS HAMPSHKEHHOCTW MOMS U3-3a GO/bLUMX 3HAYEHWI rpadyw-
POBOYHOTO KO3(W(HULMEHTA AHTEHHbI, OBYC/IOBIEHHOTO YKOPOUEHHOW ANMHOW AWUMONS, MPeAes U3MepeHust 3Toro usMe-
putens (onpegensiemMblii, HanpuMep, WYyMOM MPUEMHUKA U KOIPMULMEHTOM Nepeaaun AWMOSsA) AO/KEH OCTaBaTbCs
no KpaiiHeil Mepe Ha 10 OB HWKe YPOBHS U3MEPSEMOro curHana.

* CY — cUMMeTpupytoLLee YCTPOICTBO.
MpumevyaHune — Cwm. npumedvaHue B A.3.3, nepeuncrieHve d).

PucyHok A.1 — pagyvpoBOYHble KO3((MLMEHTLI KOPOTKOrO AMNOsS
npu R1 =50 Om [cm. npumevaHne B A.3.3, nepeumncnenve d)]
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A.4 MapameTpbl LLUPOKONONMOCHbLIX aHTEHH

A.4.1 Obwme nonoxxeHus

O6Lweli xapaKTepUCTUKON BCEX LUMPOKOMONOCHBIX M3MEPUTENbHBIX aHTEHH, UCIMOMNb3YEeMbIX B COOTBETCTBUU C Tpe-
6oBaHMsIMW CTaHOAPTOB, pa3paboTaHHbiX HAa ocHoBe cTaHpapToB CISPR, ABnsAeTcs Hanuume y HUX NUHENHOW nonsapuaa-
uunn. npokononocHble aHTeHHbI NpeaHas3HaYeHbl ANA UCMONbL3OBAaHMA B WMPOKON nonoce 4vactot. [pu aTom MoryT
NPUMEHSITLCSl aHTEHHbI C OFPaHUYEHHOW HaCTPOMKOW ANUHBI NN MOTyT AO6aBNATLCA AOMOMHUTENbHbIE CEeKuMW 3ne-
MEHTOB aHTeHH. [MornHoe BXOAHOe COMPOTUBIIEHME TAKMX aHTEHH OOLIMHO ABNAETCSl KOMIMITEKCHOW BEnUYMHOW. B TexHu-
YeCcKON OOKYMEHTauMM Ha aHTeHHbl, NPUMEHsIEMble Arsl U3MEPEHWUI, AOMKHbI ObiTb ykasaHbl XapakTEpUCTUKN aHTEHH,
nNpvBeAeHHbIE HUXE.

A.4.2 Tun aHTeHH

A.4.2.1 O6wpme nonoxeHus

Heobxogumble dhumanyeckue napamerTpbl LUMPOKOMNOIOCHBIX aHTEHH NpeAcTaBneHbl Huxke. OTMETUM, YTO HEeKOTO-
pble napameTpbl NPUMEHSIIOTCS! HE K KaXOW aHTEHHE.

A.4.2.2 AHTeHHa ¢ (hUKCMPOBAHHLIMU UTU NMEePEeMEHHLIMU ANTUHOW UNU AUaMEeTPOM

Ecnu aHTeHHa MMeeT NepemMeHHyI0 AMnHY, JOMKHO ObiTb yKa3aHo uMCro Cekuui, KoTopele 4o6aensioT unu ybupaiot
Ons U3MEHEHMs1 OCHOBHOW (PMKCUPOBAHHOW AMNWHBI.

n pnMmevaHne — AHTEHHBI, HacTpanBaemble BO BCEW MOMNoce 4YacToT, HE CYUTAKTCA WNPOKONONOCHbIMU U
No3TOMY 34eCb He yKa3aHbl. ﬂuameTp paMOYHbIX aHTEeHH O06bIYHO He MeHsIeTCsl.

A.4.2.3 InnHa v wmpmHa aHTeHHbI (MU aMameTp — NSl PAMOYHOW aHTEHHbI)

[ns noronepuognyeckoil aHTEHHON pelueTkn AoMmkHa ObiTb ykazaHa ANMHA HeCywew KOHCTPYKUMW BAOMNb OCK
(TpaBepchl) M WrpnHa camoro 6onblIoro anemeHTa. [Insg paMoYHON aHTEeHHbI JOIKEH yKasbiBaTbCA gnameTtp. Pasmepsl
yKa3blBaloTCsl B MeTpax.

A.4.2.4 AKTMBHasi UM NacCUMBHAsA aHTEHHA

LnpokononocHast aHTEHHa CUATAETCA aKTMBHOWM, €CMN B ee COCTaB BXOASIT YCUNUTeNu, npeaycunutenu u apyrme
HEeNVHENHbIe aKTUBHbIE 3NEMEHTbI, KOTOpbIe YCUIMBAIOT curHan unu opMUpYIOT aMnnMTyAHO-4acTOTHYIO XapaKTepuc-
TUky. [pUHAANEXHOCTE aHTEHHbI K aKTUBHOMY MMM MAcCMBHOMY TUMy AOIKHa 6biTk ykasaHa.

A.4.2.5 YcTaHOBKa aHTEHHbI

Heobxoaumo obecneunTs BbiNonHeHue Miobbix cneunanbHblXx TpeboBaHUii NO MOHTAXY NOMWUMO TEX, KOTOpble
OTHOCATCA K WMCMOMb30BAHWUIO TUMWYHOIO LITATUBA (TPEHOIN) UMK MO3MLMOHEPA AHTEHHbI.

A.4.2.6 Tun pasbema

HomxHel 6bITb YKka3aHbl nogxogawme pasbembl: BNC (6aiionetHbin), N, SMA 1 1. n. YkasbiBaloT gonyck Ha rny6uHy
WTbIPbKA M OTMEYAIOT, YTO ero HeobXoAUMO NPOBEPUTH LWITLIPEBLIM U3MEPUTENBHBIM MHCTPYMEHTOM.

A.4.2.7 Tun CMMMETPUPYIOLLLETO YCTPOMCTBA

HormxHo 6bITh YKa3aHO, SIBNAETCA N CUMMETPUPYIOLLEee YCTPOWCTBO YCTPOWCTBOM HA COCPEAOTOUEHHBIX 3/IeMeH-
Tax, Ha pacnpegeneHHbIX aNeMeHTax, HacTpavBaeMbiM 1 T. M, a Talke Ko3ddUUMEHT TpaHcopmauum CUMMETPUPYIO-
LLlero yCTponcTBa.

A.4.3 TexHu4veckne Tpe60BaHUA K aHTEHHE

A.4.3.1 Monoca pabounx 4acToT

Monoca pabo4mnx 4acToT, B KOTOPON MOXeT ObiTb MCnonb3oBaHa aHTeHHa, AorkHa bbiTb yKkasaHa B merarepuax
UMW KWIorepLax B TEXHUYECKOW OOKYMEHTAUUWN HA aHTeHHy. [lormkeH ObiTh yKa3aH, Npyu HanvuuM, onpegeneHHbin cnag,
XapakTepucTuki B geumbenax Ha OKTaBy Ha KOHLE guanasoHa.

A.4.3.2 KoadhduumeHT ycuneHns n koshdrumneHT kanmbpoBKkM aHTEHHbI

A.4.3.2.1 KoathdbmuueHT ycurnerHus

YKasbiBaOT TUNUYHBINA UK peanbHbii KosddUUMeHT yeunenus B geunbenax OTHOCUTENbHO U3OTPOMHOTO M3nyya-
Tens (obw).

A.4.3.2.2 KoahduumeHT KanubpoBKN aHTEHHbI

YKasbiBalOT TUMNWYHBIA UMW peanbHbIi KOSHdUUMEHT KanubpoBkM aHTeHHbl B Aeumbenax Ha meTp. [Mpoueaypei
KanvBpOBKW aHTEHH HaxodsiTCA Ha PacCMOTPEHUM U roToesTes Ans nybnukauum B CISPR 16-1-5 (cm. Takke A.4.4).

W koadbduUmMeHT yeunenus, 1 KoshuLMeHT kanmbpoBkM N3MepsiloT B COOTBETCTBUM C Mpoueaypoi kannbposky,
ykasaHHou B A.4.4.

A.4.3.3 HanpaeneHHOCTb M gvarpamma uanyydeHusi npyu NMHEHoW Nonspusauum

OnpegensioT guarpammy U3rny4YeHUs U HanpaerneHHOCTb aHTEHHbI B NOMSAPHLIX KoopauHaTax B nnockoctax £ n H
npy JOCTaTOYHOM KOMNMYECTBE 3HAYEeHWI 4acToThbl, OTpaxawlem nwoboe cylwecTBEHHOe W3MEeHEeHUe B 3aBMCMMOCTU OT
YacToTbl. [N aHTeHH ¢ JOCTaTOYHO HW3KOW HanpaeneHHOCThIO (Hanpumep, meHee 6 Abu) ykasbiBaloT OTHOLWEHWe
NpsSIMOro M3nyueHust K obpatHoMy B geumbenax. Ecniv amarpaMma y aHTeHHbl BCEHanpaBeHHas, HanpuMep, B criyuae
avnons epua, ykasblBaloT 3T0.

A.4.3.4 KoacbdbmumeHT cTosiuel BoMnHbl Mo Hanpsbkenuo (VSWR) U nonHoe conpoTuBneHve

MakcumansHble 3HaveHuss VSWR 1M HOMUHaNbHOrO BXOO4HOIO MOMHOIO COMNPOTUBIIEHWUS B OMax AOJKHbI GbiTb
YKa3aHbl B TEXHUYECKOW JOKYMEHTAUMU HA aHTEHHY.

64



rocT CISPR16-1-4—2013

A.4.3.5 XapakTepucTmka akTMBHON aHTEHHbI

[InA aKTMBHBIX aHTEHH JOMKHbI ObITh YKa3aHbl YPOBHU NPOAYKTOB MHTEPMOAYNALWUM, YPOBEHb 3aLMLLIEHHOCTU MO
OTHOWEHUIO K NapasuTHON HAMPsXKEHHOCTU 3NEKTPUYECKOro U MarHUTHOIrO Nonsi U NpuMBeAeHa MeToaMKa NpPOBeEpPKM
paboTocnocoBbHOCTN aHTEHHbI.

A.4.3.6 YnpaBneHme MOLLHOCTbIO

Iina nepepatowmx aHTeHH AormkeH BbITh yka3aH cnoco6 ynpaeneHUsi MakCMManbHON U NEPEXOAHON MOLLHOCTLIO
BBaTTax.

A.4.3.7 ipyme ycnosus

HomkHbl 6bITb ykasaHbl AManasoHbl TemnepaTyp U BNaXHOCTW, B KOTOPbIX MOXeT pabotaTtk aHTeHHa. Kpome Toro,
[OMKHbI BbITE ONMCaHblI MEPbI MPEAOCTOPOXHOCTU NpU paboTe ¢ aHTEeHHaMK B He3aLMILEHHOW 30He, OTKPLITON BO3den-
CTBUIO MOroAHbIX HPaKTOPOB.

A.4.4 KannbpoBka aHTeHHbI

A4.4.1 Metog kannbpoBKK AN U3MEPEHUS N3TNyYeHUs1 NOMeX

YkasblBaloT uCnonb3yeMbli MeTog kanwbpoeku, T. e.

a) pacyeTHbIN (yKa3blBaloT MCMonb3yemyto opmyny);

6) nsmepuTenbHbIl (YKa3biBalOT UCNONb3YEMbIN METOA MW CTaHAAPT UNK JAloT CChbINKY Ha HauMOHarnbHylo nabo-
paTopvio Mo kanMbpoeke U OTMEYaloT, KanUBpPYIOTCsl NN aHTEHHbI OTAENBHO).

MpunmMmedaHune— Npn namepeHnax NOMEXOYCTONHNBOCTU KanNnMOPOBKM HANPSPKEHHOCTU Nonst 06bIYHO NPOBO-
AT C UCNONb30BaHWEM KanubpoBaHHOW NPUEMHOWN aHTEHHbI MNW NPOBHWKA NONSA, NOMELLEHHOTO Ha MECTE UCMbITYEMO-
ro o6opyaoBaHusl, NoABepraemMoro Bo3gencTenio uanydenus. Moatomy ana nepeaarowert aHTEHHbI kKanubpoBKM He Tpe-
BytoTcs.

A.4.4.2 YacTOTHBIM MHTepBan

YkasblBaloT UCMonb3yemble B npouecce KanubpoBKM 4acToThl B Merarepuax Wnu Kurorepuax; ecrim npumeHsieTcst
METO[, HaCTOTHON pa3BepTKM, YKa3biBaloT 3TO.

A.4.4.3 ToyHOCTb KanMOpPOBKK

YkasblBaloT HeonpeaeneHHOCTb KanubpoBku B geumbenax. OTMevaloT HeonpeaeneHHOCTb HauXyAWero crydas u
y4acTOK YacTOTHOrO AManasoHa, Ige OHa BCTPEYaeTCs.

A.4.4.4 Koppensaumsa ¢ peKOMEHAYEMbIMW MU yKa3aHHbIMM aHTEHHAMW

Ecnu aHTeHHa fomKHa 3aMEeHUTb PEKOMEHAYEMYIO UMM ONPEAENEHHYI0 aHTEHHY, YKa3aHHYI0 B COOTBETCTBYIOLLEM
cTaHgapTe, yKkasblBaloT Bce koadhduumneHTsl koppensiumm B geunbenax gnsa CBeAeHUs pesyrnbTaTtoB, MOMYyYeHHLIX Npu
MCMOMb30BaHNKN LUMPOKOMONOCHOW aHTEHHbI, K pe3ynbratam, Nony4YeHHbIM NpU UCNONb30BAHUM PEKOMEHOYEMOW WUnn
YKa3aHHOW aHTeHHbl. Takke ykasblBaloT Kakon-nnbo koadduumeHt npeobpa3oBaHus, Mcnonb3yemblii, Hanpumep, ans
nepecyeTa oT HanpsbKeHHOCTU MarHUTHOIo nons (Mnu, HaobopoT, k Hel) v Ansa moboro Apyroro nepecyeTa K eauHULE
M3MepEeHWsl, OTMNYHOWM OT HanpsBKEHHOCTW MONA.

A.4.4.5 EanHnubl namepeHus

YkasbiBaT kanubpoeky (koadduumeHT kannbpoBkn) B eAVHULAX, KOTOpblE HEOOXOAUMBI ANs NPOBEAeHUs N3Me-
PEeHUI N3NyYeHUs1 HanpPsXKEHHOCTU ANeKTPUHECKOro UM MarHUTHOIO MOIS.

A.4.5 Undhopmaumsa 06 ucnonbL3zoBaHUM aHTEHHbI

A.4.5.1 Ncnonb3oBaHne aHTeHHbI

HomkHo ObITb NPeacTaBeHO ONMCaHWE METOAAa WUCTIONb30BaHWS aHTEHHbI CO CCbIKaMW Ha cneumanbHble Mepbl
NpegoCTOPOXKHOCTU UMM OrPaHUYEHUst ANS YMEHbLIEHUS BEPOAITHOCTU HENpPaBUITbLHOTO UCNONb30BaHUS.

A.4.5.2 duanveckne orpaHuyeHus

YKkasbiBaloT, UMEIoTCsl N kakme-nnbo husmdeckne orpaHMyeHnst B UCTONb30BaHUN aHTEHHbI, a8 UMEHHO:

a) MMHMMAanbHas BbICOTA Hag NNAacTUHOW 3a3emneHus;

b) pekomeHgyemasn nonspu3aumusi OTHOCUTENBHO NNACTUHBI 3a3eMNeHus:;

C) cneumnansHOe MCMoNb30BaHWe, T. €. UCNONb3OBaHWE TONbKO B KA4YeCTBEe NPUEMHOW aHTEHHbI UNKU NEpeaalowen
aHTeHHbl. O6bIYHO 3TO CBOAUTCS K (hYHKUMN CUMMETPUPYIOLLETO YCTPOWCTBA, Kacalolencsl yNpaBneHnsl MOWHOCTLIO Npy
NaccuBHbLIX aHTEHHAX, UMW XapaKTepPUCTMKAM HeHanpaeneHHOCTU NPW aKTMBHbIX aHTeHHax. Ecnu ynpaeneHwe MoLLHO-
CTbIO OTpaHMYEHO apkOWN MOoMnepek HenastHHbIX COEANHEHUN 3NEMEHTOB aHTEHHbI, YKa3biBaloT 3TO;

d) npoctasi oMmmyeckasi NPoBepka ANA YyCTAHOBNEHUSA HENPEPLIBHOW LENOCTHOCTU aHTeHHbI;

€) MMHMManbHOe paccTosiHue Mexgy uamepsembim TC n 6NMXanLIMM K HEMY 3MEMEHTOM aHTEHHbI.
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MpunoxexHne B
(o6sA3aTenbHOE)

YpaBHeHMS, onucbiBatoLliMe paboTy OAHOMOJOCHOM aHTEHHbI (LUTbIPEBOI aHTEHHbI 1 M),
M onpepeneHne xapakTepucTuK corjacytoler cxemMmbl, CBA3aHHOW C aHTEHHO

B.1 OnucaHue

B.1.1 BeegfeHune, kacarweecsa CUCTEMbl O4HOMNOTIOCHON aHTEHHbI (LWUTbIPEBO aHTEHHbI 1 M)

LTbipeBble aHTEHHbl 06bIYHO MCMNOMbL3YKT Ha vactoTax Ao 30 MluU, HO B psAge cnyvyaeB U Ha 6onee BbICOKUX
yactoTax. MeToa, NpeAcTaB/EHHbI B HACTOSALWEM MNPUIOXKEHUW, NPUMEHSAIOT AN YacToT BNAoTh Ao 30 MIy. Mpu cobnto-
OEHVN YCNOBUIA, U3NMOXEHHbIX HWXe, 3TOT MeToh MO3BONAEeT onpefenaTb rPagyvpoBOYHbIA KOIMMULMEHT aHTEHHbI C
norpewHocTbo MeHee 1 ab. Ha 60nee BbICOKMX YacTOTax AaHHbll MeToh HENpUMEHUM.

MpumeuyaHune — HacTosiuiee NpunoxeHne 6asupyetcs Ha pesynbTaTax, W3N0oXeHHbIX B [12].

OCHOBHOW MeTof, onpefeneHna rpagyupoBOYHOro KoahduLMeHTa aHTEHHbl 3aki4vaeTca B 06/lyYEHUUN aHTEHHbI
paBHOMEpHbIM MosiemM (N0CKON BOJTHOW) M3BECTHOW HaMpPs)KeHHOCTU. B HacTosAwWweM MPUIOKEHUN WU3N0XEeH anbTepHa-
TUBHbI MeToA, NpM KOTOPOM LUTHIPEBYKD @HTEHHY 3aMeHS0T KOoHAeHcaTopoM. [a Toro 4ytobbl ONpeAennTb UCTUHHbLIN
rpafympoBOYHbIA KO3MMULNEHT aHTEHHbI C NOTPEeLHOCTb0 + 1 4B nNpn MCNONb30BaHWM HacToswWwero MeToga, Tpebyetcs
BblcOkas kBanudukauuss onepatopos. MNpu MCNOAb30BAHUMM MeTofa 3ameHbl LWTbIPEBOV aHTEHHbl KOHAEHCaTopoOM OCO-
60e BHMMaHue TpebyeTcs yAenuTb KPenexHbIM 3/ieMeHTaM ANA pasHbiX TUNOB aHTeHH, O4HOMOJIIOCHbLIA 31eMeHT KOTO-
PbIX HE KPENnWTCHA KOoakCuasibHbIM COeAWHUTENIEM, a Takke 3/ieMeHTam MNOAK/IIoYEeHMs, OCOBEHHO Ha yacTtoTax CBblle
10 My 1 NpYM UCNOMb30BaHUN aKTUBHbIX aHTEHH.

B.1.2 YpaBHeHUA, onucbiBaloWwme napameTpbl WTbIPEBOW aHTEHHbI

Ans onpepeneHus geicTBytoweli BbICOTbl @aHTEHHbI, COOGCTBEHHOI €MKOCTU U Ko3adhdumumeHTa Koppekuun no BblCO-
Te LWTbIPEBbIX WIN OAHOMNOJIIOCHbLIX aHTeHH HEecTaHA4apTHbIX PasMepoB WCMOJb3YIT MNPUBEAEHHbIE HUXE ypaBHEHUS.

[JaHHble ypaBHEHUs cnpaBef/iMBbl TOMbKO AN UWIMHAPUYECKUX WTbIPEBLIX aHTEHH ANVHON MeHee X/8 [9]:

e 2,187 (B1)
tQ2nh
55,6/? tS X~
B.2
“OH v e
Ch=201Ig he, (B.3)

roe he — agpcpekTuBHaA BbiCcOTa aHTEHHbI, M;
h — peanbHas BbicoTa WITLIPEBOrO 3/1EMEHTA, M;

X — [OnuvHa BOMHbI, M
Ca — co6CcTBEHHAsi eMKOCTb LWThIPEBOM aHTEeHHbI, nd;
a — paauyc WTbIPEBOro afeMeHTa, M;

Ch — koappuuMeHT Koppekumn no BbicoTe, ABM.
Opyryto 6onee nogpo6Hyo nHhopmauumio, kacawuytocsa ypasHernsa (B.1), MoxHo Haiitn B [12], [13], [14], a ypaBHe-
Hus (B.2) - B [14], [15], [16], [17], [18], [19].

B.2 MeTojg onpefenieHnss xapakTepucTUK cornacytouieii cxemel

B.2.1 O6wure nonoxeHnsa

B mMeTofde 3amelleHNss 3KBMBAIEHTHOW e€MKOCTbl0 BMECTO peasibHOro LWTbIPEBOro 3/ieMeHTa MUCNOo/b3yloT 3KBMBA-
NeHT aHTeHHbl. OCHOBHbLIM 3/1IEMEHTOM 3KBUBA/IEHTA @HTEHHbl SAIBNAETCA KOHAeHCaTop, eMKOCTb KOTOpPOro paBHa Co6-
CTBEHHOWN eMKOCTW LWThIPS WM HECUMMMETPUYHOro Bnbpartopa. Ha aTOT aKBMBANIEHT aHTEHHbl NOAAETCS CUrHan OT UCTOY-
HWKa CMTHana, U C MOMOLLbI0 CXEMbl WCMbITAHUA, KOHUIypaLus KOTOpoi nMpuBefeHa Ha pucyHke B.1, n3amepsaioT curHan
Ha BbIXOJE corfacyLeil cXxeMbl WM OCHOBHOTO 6/10ka aHTeHHbl. KoaddhuuneHT kannbpoBku aHTeHHbl Fa, gb (1/wm),
3apaetca ypaBHeHuem (B.4):

Fa=VD-V L-C h, (B.4)

roe VD — curHan, n3mepeHHblii Ha Bbixode reHepartopa curHanos, b (MkB);
VL — curHan, n3mepeHHsbIii Ha Bbixoge cornacywouein cxemol, g6 (MkB);
Ch — koadpcpuuneHT Koppekuun no BbicoTe (151 AWDEKTUBHOW BbICOTHI), A6 (M).
[na ofHOMO/IOCHOW aHTeHHbl (WTbipb BbICOTON 1 M), 0ObIYHO MCMONb3yeMmoli B uamepeHusx 3MC, addekTneHas
BbicoTa he paBHa 0,5 M, KoadhduumeHT Koppekuun no Beicote Ch coctaBnsieT MuHyc 6 b (M), a cCO6¢cTBEHHas eMKocTb Ca
paBHa 10 nd.
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MpumeuyaHue — OTHOCUTENbHO pacyeTa aPEEKTUBHON BbICOTbI, KOIPMULMEHTA KOPPEKLMM MO BbICOTE K
CO6GCTBEHHO €MKOCTU LWThbIPEeBbIX aHTEHH HEecTaHAApPTHLIX pa3MepoB CM. pasgen B.1.2.

CnepyeT ucnonb3osaTb /1060 U3 ABYX METOAOB: METOJ CXEMHOI0 aHanmn3aTopa, U3NoXeHHbIM B B.2.2, unn metoq
reHepaTopa CWUrHanoB 1 U3MepuTens paguonomex, U3fI0KeHHbIn B B.2.3. B 060ux mMeTogax UCNONb3YT OANH U TOT Xe
9KBUBANIEHT aHTeHHbl. [pn co3faHumn 3KBMBANIEHTA aHTEHHbl PyKOBOACTBYIOTCA B.3. VI3mMepeHus [0/MKHbI NPOBOAUTLCSA
Ha [OCTaTOYHOM KOJIMYEeCTBE 4acTOT, UTOObl MOMYUYUTb HEMNPEPBLIBHYIO KPUBYHD KO3(UUMEHTA Ka/IMOPOBKA @HTEHHbI OT-
HOCUTE/IbHO YacTOoTbl B paboyem Auana3oHe 4acToT aHTeHHbl WM B gnanasoHe ot 9 kl'y go 30 Mlu, B 3aBUCUMOCTU OT
TOro, YTO MEHbLLE.

B.2.2 MeTo cxeMHOro aHanusartopa

B HacTosiwem nogpasfesie onucaH MeETOA CXEMHOro aHanu3atopa 415 NONyYeHUs XapakTepUCTUK CXeMbl corna-
COBaHWUS aHTEHHbI.

a) KannbpyloT CxeMHbIi aHanusatop ¢ kabensamu, KoTopble 6yAyT UCNOb30BaTbCA NPU U3MEPEHUAX.

b) YcTaHaBNMBalT COINacyoLlyo CXemy, XapakTepUCTUKA KOTOPOW AO/DKHbI ObiTb OnpeAesnieHbl, U U3MeputesibHoe
o6opyaoBaHue, Kak NnokasaHo Ha pucyHke B.1.

c) Ans nonyvyeHns KoappuumeHTa KanmbpoBKM aHTeHHbl [gB (1/m)] BbluMTalT ypoBeHb curHana [gb (MkB)],
N3MEPEHHOro B UCMbITYEMOM KaHasle, U3 ypPoBHSA curHana [ab (MkB)], n3mMepeHHOro B 3Ta/IOHHOM KaHane, W BbluMTarT
Ch(r. e. MuHyc 6 AB ANs WTLIPSA BbICOTOW 1 M).

MpumeuyaHune — Tak Kak 3HAYEHNA MMNegaHca KaHasfioB CXEMHOro aHanusaTtopa oveHb 65u3kn K 50 Om 1 BO
BpeMsi KasMBpoBKN CXEMHOr0 aHanmnsatopa KOppeKTMpyrTCcsa Ntobble ownbkn, UKCUpOBaHHbIE aTTeHIaTopbl NpU CXem-
HOM aHanmnsatope He TpebytoTcs. [pu xenaHum MOXHO MCMONb30BaTb (PMKCMPOBAaHHbIE aTTEHKATOPbl, HO WX BK/OYe-
HVe YCOXHAeT KannbpoBKYy CXeMHOro aHasau3artopa.

MpuMeudaHunel — OKBMBAMEHT aHTEHHbI pacnosfiaralT Kak MoXHo 6nmke K TC. T-coeauHuUTeNb yCTaHaBU-
BAlOT Kak MOXHO G/Ke K 3KBUBANIEHTY aHTeHHbl. [uHa v Tun kabeneir mexay T-COeAMHUTENEM U BXOAOM 3Ta/IOHHOTO
KaHana u mexay T-COeiIMHUTENEM W WUCMbITAaTe/IbHbIM KaHa/loM C MOPTOM M3mepeHusi 50 OM [0/KHbI GbiTb OfMHAKOBLIMM.

MpumeuyaHue2 — TMpn UCNONL3OBAHUM CXEMHOTO aHaM3aTopa NoCTOsIHHbIE AaTTEeHAToPbl He TpebytoTcs,
a NnoToMy U He peKoMeHaytTcs.

PucyHok B.1 — MeToa c ucnosib3oBaHMEM CXEMHOIo aHasaM3artopa

B.2.3 MeTop reHepaTtopa curHanos v usmeputensa NPT

a) CobupaloT cxeMy U3MepeHuin B COOTBETCTBUMU C PUCYHKOM B.2.

b) N3mepsoT HanpsbkeHne curHana VL, gb (mkB), Ha BY-Bbixoge aHTEHHbl, Korga o60pyaoBaHWe NoACOeAUMHEHO,
KakK ykasaHo Ha pucyHke B.2, un T-coegnHuTenb (A) HarpyxeH Ha 50 Owm.

c) MepekntoyatoT Harpysky 50 Om Ha BUY-BbixoA aHTEHHbI, a BXOAHOW kabenb uameputena WPIM — Ha T-coeguHu-
Tenb (A), OCTaBnAA HEM3MEHHbIM YpoBeHb BY-HanpsikeHus Ha BbixoAe reHeparopa CUrHanoB. M3MepsioT YpOBEeHb Ha-
npshkeHns curdana VD, gb(MkB). PaccunTbiBalOT rpagyupoBOYHbIli ko3dadpmumeHT no cdopmyne (B.4).

Mpn Harpy3ke 50 OM ko3adppuumMeHT cTosiyeli BosiHbl SWR fo/mKeH 6biTb O4eHb HU3KMM (MeHee 1,05:1). U3mepu-
TefNb paguonomMex AO/HKEH ObiTb OTKanMbpoBaH U MMeTb HU3KMA SWR (meHee 2:1). YacToTa v amnautyga BbIXOLHOMO
cuUrHana reHeparopa CWUrHanoB [0/MKHbl OblTb CTa6GUNbHbI.
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O/IEMEHTDI

M - Harpy3ska 50 Ow;

M - (buKcUpoBaHHsbIi atTeHoaTtop 10 ab

MpumMmeuvyaHune 1— DOKBMBAMIEHT aHTEHHbI pacnofaralT kak MOXHO 6nmxe k TC. YcTaHaBnusawT T-coefuHu-
Teflb Kak MOXHO 6/MXKe K 3KBUBAJIEHTY aHTEHHbI.

MpumeyaHune 2 — Ecnm VSWR (Mo HanpshkeHWo) NpuemMHuUKa W reHepartopa CUrHasioB HeBesinK, NOCTOSAH-
Hble aTTeHlaTopbl MOryT He NoTpeboBaTbCA, WM KX 3aTyXaHMe MOXHO YMeHbWUTL A0 6 nnn 3 gb.

MpumeuvaHnune 3 — [na ynpasneHmsa Kos@PULMEHTOM CTOSIYEN BOJIHbI MO HANPSHKEHWUIO HA BXOAE W YPOBHEM
reHeparopa CMUrHasioB Ha noptax U3MepeHus B 3KBMBAJ/IEHT aHTeHHbl MOryT BCTpamBaTbCA APYrne 3/1eMeHTbl cornaco-
BaHUA.

PucyHok B.2 — MeToa € ncnosb3oBaHMEM W3MEPUTESNIbHOTO MPUEMHUKA W reHepartopa CUrHasos

B.3 OKkBMBa/IeHT @HTEHHbI

KoHpeHcaTop, Mcnofb3yemblii B Ka4eCTBE 3KBUBAJIEHTA @HTEHHbI, AO/HKEH MOHTMPOBATbCA B HEOONbLIOM MeTan-
NINYecKOM Kopnyce Wan Ha Heb6OoNblOW MeTananyeckoin pame. BbiBoAbl AOMXKHbI OGbiTb Kak MOXHO Kopoue (AsMHa
BbIBOAOB He 60siee 8 MM). OHM [JO/MKHbI HAXOAUTLCA Ha paccTtosHUMM OT 5 Ao 10 MM OT MOBEPXHOCTU MeTas/IN4ecKoro
Kopnyca pamMbl B COOTBETCTBUN C PUCYHKOM B.3.

T-coefuHWUTENb, WUCMOMb3YEMbII B YCTAHOBKE ANA M3MepeHusa KoadduuneHTa KanmbpoBKU aHTEHHbI, fonyckaeT-
CA BCTpamBaTb B KOPMNYC SKBMBA/IEHTa aHTEHHbl. Pe3nCTuBHbLIA aTtTeHoaTop AN obecrneyeHns cornacoBaHns ¢ reHeparo-
pOM Takxe MOXeT 6blTb BCTPOEH B KOPNYC 3KBMBASIEHTA aHTEHHbI.

Pasbem, Hanpumvep BbiBoabl L koHAeHcaTopa

0N MOHTaXa

ONeMeHThI

C — eMKOCTb aHTeHHbl (Ca), paccumTaHHas no ypasHeHuto (B.2); ponyck 5 %, cepebpeHas cnwoga;

S — paccTosiHne Ao BbiBoAa; OT 5 Ao 10 MM (Npu 3akioueHun B KOHTeliHep — 10 MM OT BCEX NOBEPXHOCTEW);

L — anuHa BbiBOAA; JOMKHA BbITh KaK MOXHO MEHbLUE, HO He 6onee 8 MM (BCA [/IMHA BbIBOAA HE JO/XHA 6biTb 60siee 40 MM,
BKNIOYAA A/IMHY 060MX BbIBOAOB KOHAEHcaTopa W A/IMHY pa3bema LUTbIPEBOro nopra).

PucyHok B.3 — TlMpumep ycTaHOBKM KOHAEHcaTopa B 3KBMBANIEHT aHTEHHbI
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B.4 MNpumeHeHMe ogHOMOMIOCHOW (LITbIPEBOW) aHTEHHbI

KoHCTpykuusi 0gHONOMIOCHON (WTHIPEBOWN) aHTEHHbI NpegnonaraetT ee UCNonb3oBaHWe C NPOTMBOBECOM W Ans
YCTaHOBKM Ha MnnactuHe 3azemrienus. [ns nony4yeHust NpaBuIibHbIX 3HAYE€HWUI HaNPSHKEHHOCTU Nons Heobxoaumo crie-
JOBaTb WHCTPYKUMAM Npou3BOaUTENs WM pekoMeHgauusMm Anst UCMofb30BaHWs MNPOTMBOBECA WM MacTUHbI
3a3zemneHus.

Ecnu B aHTEHHE MMeeTCs TeNeCKONMYECKWIA WTLIPEBON 3MIEMEHT, TO OH JOMKeH ObiTb BbITAHYT Ha ANVHY, yKa3aH-
HYI0 B TEXHWUYECKON OOKYMEHTALUUWN HA aHTEHHY.

MpOTMBOBEC LWITHLIPEBOW AHTEHHbI AOMKEH KPEMMTBCS K NnacTuHe 3asemneHus. JomkHbl BbINONMHATLCS Bce Tpebo-
BaHUA HACTOSALLEro ctanHgapTa Ha NpoBedeHue U3MepeHun.
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MpunoxeHue C
(obs3aTenbHoe)

Cucrtema paMoOUHbIX aHTEeHH ANA U3MepeHUn Toka, HaBOAUMOro
MarHUTHbIM Nonem B nonoce vactort oT 9 kKlMy oo 30 MMy

C.1 O6wue nonoxeHun

B HacToswem npunoxeHun npeactaBneHsl MHGOPMAaUMSA M JaHHbIe, KacalolmMecs CUCTEMbI PAMOYHBIX aHTEHH
(LAS) ana namepenuns Toka, HaBoguMoro B LAS marHWTHbIM nonem, manyyaeMbiM OAWHOUHBIM UCMbITyeMbiM TC, pasme-
weHHbIM B ueHTpe LAS, B guanasone 1actot ot 9 kl'y go 30 MIu. Mndopmaums o AaHHOW cUCTEME PaMOYHbIX AHTEHH
npeacraeneHa B noapasgene 4.7 Hacroswero ctanvgapta u CISPR 16-2-3. Cm. Ttakke [11].

3peck npueegeHo ommcanune LAS, a Taike npeactaBneH meTtod Banvaauumn aHteHH LAS. [laHbl koahdULmMeHTbI
npeobpasoBaHna AN YCTAHOBNEHWUS COOTHOWEHUS MEXAY AAHHBIMW MO TOKY, HABeAEHHOMY MarHUTHbLIM MONeM, 1 AaH-
HbIMW NO MarHUTHOMY MO0, KOTOPbLIE MOMY4aloT, KOrga TO e camoe TC M3MepsAoT C NOMOLWbIO OIHOPAMOUYHON aHTEHHBI
AN MarHUTHOTO NOMsi, pa3meLweHHON Ha onpeaeneHHoM paccTosiium ot TC.

C.2 KoHCcTpyKuMA CUCTEeMbI PaMOYHbLIX aHTeHH (LAS)

Cucrema LAS cocTomnT n3 Tpex B3auMHO NepreHauKYIIsIpHbIX pamMOYHbIX aHTEHH GONbLIOro gMaMeTpa, ONMCAHHbIX
8 C.3 n npeacraenenHbix Ha pucyHke C.1. Bea cuctema LAS porkHa GbITb pacnonoxeHa Ha HEMETAINNUYEeCKOW NOACTaBKe.

KoakcnaneHbilh kabenb 50 Om mexay TOKOCBEMHUKOM U KOAKCManbHbLIM NepeknodarenemM, a takke kabenb
mMexagy 3TuMm nepekniovarenem n nameputenem WPl gomkHbl UMeTb NOBEPXHOCTHOE MOrOHHOE MONHOE CONPOTUBNE-
Hue He 6onee 10 MOM/M Ha vactoTe 100 kl'y u 1 MOM/M Ha yacToTe 10 MI'u. 310 TpeboBaHMe BLINOMHAETCA, HaNPUMEP,
npy UCNOMNb3OBAHMKN 3KPAHUPOBAHHOIO KoakcuanbHoro kabenst RG 223/U ¢ aBoiHbIM 3KpaHOM.

Bce coeguHuTErnbHbIE 3N€MEHTbl AOMKHEI UMETb NMOBEPXHOCTHOE MOFOHHOE MOSIHOE COMPOTUBNEHUE, CONOCTaBM-
MO€ C MOBEPXHOCTHBLIM MOrOHHBLIM MOMHBIM COMPOTUBIIEHMEM KOaKcuanbHoro kabens. [laHHoe TpeboBaHWe BbINONHSIET-
€A, Hanpumep, Npu Kcnonb3osaHUn GaoHeTHbIX pasbeMoB (BNC) xopoliero kauecTBa ¢ LIAHIOBbIM (My(PTOBbLIM) 3aKN-
mom [1].

Bce kabenu gonxHol 6biTb cHabxeHbl deppuToBbIMKM NornoTuTenammn (F Ha pucyHke C.1), uto obecneunBaet
nocnegoBaTernbHOe COMpoTMBIEHUE AnsA cuHdasHoro (obuwero HecummeTpuyHOro) curHana Rg > 100 OM Ha vacTtoTe
10 MI'u. JaHHoe TpeGoBaHne obecnevnBaeTcsl, HaNpPUMepP, eCNM KOHCTPYKUMA (heppUTOBOrO TOPOMZA CocTomT m3 12 Konel,
vna 3E1, BbINONHEHHBIX M3 heppokckyba M MMEIOWMX criedylowmne MUHUMArbHLIE pasMepbl: 29 MM — BHEWHWA Ava-
mveTp; 19 MM — BHyTpeHHUI gnameTp; 7,5 Mm — BbIcoTa.
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OneMeHTbl
S — aHTeHHasA nmpopesb C — TOKOCbEMHUK F — cbepputoBbIii nornoTutens
(NPO6HKK TOKa)

PucyHok C.1 — CuctemMa pamoyHbIX aHTeHH LLA, cocToswas us tpex
B3aVIMHO NepneHanKyNnsApHbIX 60/1bLNMX PAMOYHbIX aHTEHH

C.3 KOHCTpYKUMSA 60/bLIOA paMOYHO aHTEHHbI (LLA)

KoHCcTpykumsa, npefctasnsowas cuctemy LLA BbIMOAHAETCA M3 KOakcuanbHOro Kabens, NoBepXHOCTHOE MOroH-
HOe MoJIHOe COMPOTUB/IEHNE KOTOPOro COOTBETCTBYeT Tpe6osaHusaM C.2. Kpome TOro, CONpoTUB/IEHWE BHYTPEHHEro
npoBogHuka LLA fO/MKHO ObITb AOCTATOYHO HU3KMM (CM. mpuMevaHue 1). Oba TpeboBaHWA BbIMOMHATCSH, Hanpumep,
npy UCMNOb30BaHUN 3KPAHMPOBAHHOIO KoakchanbHOro kabens RG 223/U c ABOWHbLIM 3KpaHOM.

[na coxpaHeHus Kpyrosoi (popMbl pamkv v 3aLyUTbl KOHCTPYKLMM NPOPe3n Kabesnb ykNaAblBaloT B TOHKOCTEHHYIO
HemMeTasI/INYecKyto TPyOKy C BHYTPEHHUM AYameTpoM NpuénmsutenisHo 25 MM, Kak nokasaHo Ha pucyHke C.2. s Toit xe
LenM MOXHO MCronb3oBatb U Apyrne HemeTalsInYeckne KOHCTPYKLMUW.

CrtaHAapTHeIi guameTp pamkun D paseH 2 M. B cnyyae Heo6xoAauMoCTu, Hanpumep nmpu 60MbLINX pasmepax
ncnbityemoro TC, OH MOXeT 6biTb yBenuyeH. OgHako B nosioce YacToT A0 30 MIy, MakcumasibHbIi fOMNYyCTUMBIA AnameTp
[JO/MKeH ObITb He 6onee 4 M. [lanbHelillee yBeNnyeHne AvameTpa MOXET Bbi3BaTb PE30OHAHCbI HA BEPXHUX YacToTax.

CneflyeT OTMETUTb, YTO C YBE/IMYEHMEM [MaMETPa PaMKM HyBCTBUTE/IbHOCTb K BHELUHEMY MO0 (MCTOYHMK Mons
HaxogmuTCs BHE CUCTEMbI PAMOYHbIX aHTEHH) YBENNYMBAETCA MPOMOPLUOHASIBHO AYaMeTpy, a YyBCTBUTE/IbHOCTL K U3Me-
psieMbIM CUrHasiam o6paTHO NponopLuMoHasibHa Ksagparty Avamertpa.
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HemeTannnyeckasa TOHKOCTeHHasa Tpybka gnametpom 0,025 m

PucyHok C.2 — bonblasa pamMoyHas aHTeHHa C ABYMSA MPOTUBOMOJIOXHLIMU MpPoOpe3aMu,
pacnonoXeHHbIMU CUMMETPUYHO OTHOCUTENIbHO TOKOCbeMHuka C

[Be npope3n B 60/blUOI PamMOYHON aHTEHHE pPacnosioXeHbl APYr NPOTUB Apyra CUMMETPUUYHO OTHOCUTENBLHO
TOKOCbEMHMKA. LUnpuHa npopeseii BO BHELHEM NPOBOAHMKE KOAKCMA/IbHOTO Kabens aHTeHHbl AO0/KHA 6biTb He 6onee
7 MM, Kak nokasaHo Ha pucyHke C.3. Kpasi npope3u [A0/IXHbl OblTb COeAUHEHbI Yepe3 ABe napassiesibHble napbl pesun-

cTopoB no 100 OM, coefWHEHHbIX MOC/efoBaTeNibHO, a cepefuHa Kaxgoil nocnepoBaTenbHOW Lenu coefnHeHa C
BHYTPEHHUM NPOBOAHMKOM KOAKCUas/ibHOrO Kabensl aHTeHHbI.

PucyHok C.3 — KOHCTPYKUMSI aHTEHHOI npopesun
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C Kax[oi CTOpPOHbI MPOpPe3n BHELUHWI 3KpaH KOoakCMasibHOro kabens aHTeHHbl KPenaT C MOMOLbI0 CKOObl K ABYM
NPAMOYrosibHUKaM M3 MefHol (pofnbrM Ha nevyaTtHoON nnaTe, paccTosHMEe MexAy KOTOpbIMU ANA ob6ecneyvyeHuns XecTkoWn
KOHCTPYKUMM Npope3n AO/HKHO ObiTb He MeHee 5 Mm (cM. pucyHok C.4).

PucyHok C.4 — Tlpumep KOHCTPYKLMWU aHTEHHOW Npope3n C UCNOSib30BaHWEM CKOObI
U3 matepuana nevyaTHOW nnatbl Ans 06ecrneyYeHns XeCTKON KOHCTPYKLUK

UyBCTBUTE/IbHOCTb TOKOCHEMHMKA, BHYTPU KOTOPOro MPOXOAMT BHYTPEHHWI MPOBOAHMK KOakcumasnbHOro kabens
aHTEeHHbl, A0MXHa 6bITb He Xyxe 1 B/A B nonoce vactot oT 9 kl'y Ao 30 MIy. BHOCMMble NOTEPU TOKOCHEMHMKA TOka
LO/DKHbI ObITb AOCTATOYHO HU3KMMU (CM. nNpumedaHue 1).

BHeWHN NpoBOAHMK 3TOr0 Kabensa AO/MKEH COeAMHATLCA C MeTasl/IMYecKMM KOpnycoMm, B KOTOPOM HaxoAuTcs
TOKOCbEMHUK (CM. pucyHok C.5). MakcumanbHble pa3Mepbl AaHHOTO Kopryca AO0/DKHbl ObiTb NPUGIM3NTENBHO Ccneayto-
wumu: wupnHa — 80 mMm; anvHa — 120 mm; BbicoTa — 80 mm.

MpumeuvyaHume 1— UTo6bl NOAYYMTb NNOCKYID YACTOTHYH XapaktepucTuky LLA Ha HMXHEM KOHLe nosochl
yacTtoT 9 k'y — 30 Mly, BHOCMMble noTepu Rqg npo6GHMKA ToKa A0MKHbI 6biTb MHOrO MeHblle 2nflq Ha yacTtoTe f = 9 Klu,
roe Lg npepctaBnset MHAYKTMBHOCTL Npo6HMKa Toka. Momumo atoro (Rc + R{) « X\ = 2nfL Ha uactoTe 9 k'Y, rae Rj —
CONpOTUB/IEHWE BHYTPEHHEro NpoBOAHMKA pamku, a L — MHAYKTUBHOCTb paMku. dTa MHAYKTUBHOCTb MPUGIN3UTENBHO
paBHa 1,5 MKIH/M OKpYXHOCTU, W, CnefoBaTenbHO, A5 CTaHAapTM3oBaHHON LLA Ha yactoTe f= 9 kl'y, Xj * 0,5 Owm.

MpumeuyaHune 2— [N UCKIIOYEHNS HexXenaTeNbHOW eMKOCTHON cBA3n mexay TC un LAS paccTosiHne mex-
oy TC v anemeHTamn LLA gonxHo coctaBnatb He meHee 0,1 anametpa pamkn. Ocoboe BHMMaHWe criegyet o6patnTb Ha
nposofa TC. Kab6enu fo0/MKHbI OblTb Y/10XEHbl BMECTe W [O/KHblI BbIXOAUTL U3 06bema pamkM B OfHOM OKTaHTe Kamepbl,
Ha paccTosiHuM He MeHbwe 0,4 M A0 Kakoi-nn6o u3 pamok LAS (cM. pucyHok C.6).

BHYTpeHHuA
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Pa3mepbl B MeTpax

Bce kabenu npoxodsT Yepes OfuH OKTaHT
Ha paccTosiHun He 6amke 0,4 M oT Nt6oI
13 TPEX pamokK

PucyHok C.6 — MMpumep NpoknagkM Heckonbkux kabenei oT ucnbiTyemoro TC

C.4 Banugauns 60nblWON pamo4yHoii aHTeHHbI (LLA)

Banupauuio n rpagympoBky LLA BbINOAHAT NyTeM M3MepeHus Toka /,, HaBogumoro B LLA cuctemoli «cummeTpu-
pyloliee ycTpolicTBO — AUNO/IbHAsA aHTeHHa», NoAcOoefMHEeHHON kK BY-reHepatopy u onucaHHoi B C.5, Ha KOTOpYyt
nogaeTcsa HanpshkeHne ot BY-reHepatopa, uMelowero BbIXOLHOE MOJSIHOE conpoTtusneHve 50 Om. MarHutHoe norne,
n3nyyaemoe AunosiemM, no3sossfeT OLeHUTb YyBCTBUTENbHOCTb LLA K MarHUTHOMY nos. Snekrpuyeckoe none £, nsny-
YaeMoe CUCTEMON «CMMMEeTpUpyoLee YCTPONCTBO — AWMOMbHAA aHTEHHa», MoKasblBaeT, YTO YYBCTBUTENbHOCTb LLA K
3/IEKTPUYECKOMY MO0 JOCTAaTOYHO HU3Kas.

HaBefeHHbI TOK JO/MKEH U3MepATbCA B nosioce vacToT oT 9 kly o 30 My, npy BOCbMU MOMOXEHUAX CUCTEMbI
«CUMMeTpUpYoLLlee YCTPONCTBO — AMMNOMbHAA aHTeHHa». [pu NpoBeAeHUN U3MEpPEeHWUii AMNoNb AO/MKEH HaxoauTbCs B
nnockoctn ucnboityemoli LLA (cM. pucyHok C.7).

Bonbwas pamouHas aHTeHHa (LLA)

PucyHok C.7 — BoCeMb MOJMIOXKEHWA YCTAHOBKM AWMONA MPU Banmpaumy 60/blWOoK PaMOYHON aHTEHHbI
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B KaxZoM 13 BOCbMU MOMOXEHU KOIMAPULNEHT OLIEHKMN, BbipaxeHHbIn B Aeunbenax (1 Om), pasHblli 20 Ig(L/gd]),
rae /gD — HanpsbkeHue pa3oMKHYTOW uenu BY reHepartopa, /, — 3HauyeHMe M3MEPEHHOro TOKa, He A0/IKEeH OT/imyaTbCsi
6onee yeM Ha + 2 b OT KO3(hhMLMEHTA OLEHKU, NPUBEAEHHOr0 Ha pucyHke C.8.

9«kly 2 4 681 2 4 681 2 4 681 2 30 Mrry,
YacTtoTta

PucyHok C.8 — KoahhmumeHT oueHkM 60/bLIOK pamMOYHON aHTEHHbI AMaMeTpoM 2 M

3HaueHnsa KoahdmumeHTa OueHkn, npeacTasfieHHble Ha pucyHke C.8, cnpaBeAnvBbl ANA KPYrosol 60/bLIoW pa-
MOYHOI aHTEHHbI CO CTaHAapTHbIM AvameTpom D =2 m. Ecnu gnameTp KpyroBoit 60MbLUO/ pPaMOYHOW aHTEHHbI OT/NYEH
OT 2 M, TO KO3I(DPULNEHT OLEHKN A8 HecTaH4apTHON 6GONbLUOA PaMOYHON aHTEHHbl MOXHO MOMYYUTb W3 AAHHbIX,
npueefieHHbIX Ha pucyHkax C.8 n C.11

C.5 KOHCTPYKUUSI CUCTEMbI «CUMMETPUpPYIoLLee YCTPONCTBO — ANNONbHAA aHTEHHa»

OunonbHas aHTeHHa C CUMMETPUPYIOLLMM YCTPONCTBOM npefHasHayeHa A1 OAHOBPEMEHHOIO W3/yYeHus mar-
HUTHOrO NOASA, KOTOPOE M3MEePSAT C nomowbio LLA, 1 anekTtpuyeckoro nons, kotopoe LLA gosbkHa noAaBnsATh.

KOHCTpYKUMA CUCTEMBbI «CUMMETpUpyloLLee YCTPOWCTBO — AMNOJIbHAA aHTeHHa» BbIMO/IHEHA U3 KOAKCUaslbHOro
kabens tmna RG 223/U, wupuHa aunona W = 150 cm, BbicoTa H = 10 cm (paccTosHue mexay LeHTpamu kabeneil) B
COOTBETCTBUN C pUcyHkom C.9.

Mpope3b BO BHELWHEM MNPOBOAHUKE KOAKCUasrbHOro kabens fenuT AUNONAb Ha [ABe NOA0BUHbI. OfHa NONOBUMHA
annonsa (npasas — Ha pucyHke C.9) 3aMblKaeTcs HaAKOPOTKO Ha kopnyc 6arioHeTHoro pasbema (BNC). K ueHTpanbHomy
WTbIpto 6alioHEeTHOro pasbema MNoACOoeANHAETCA BHYTPEHHWA NPOBOAHUK KoakcuanbHOro kabensa aunons, opmupyio-
LLero /IeBy0 NONOBUHY AMMNONSA, & BHELWHWUA NPOBOAHNK — K kopnycy pasbema (BNC).

BHeLUHW1 NPOBOAHUK cripaBa,

PucyHok C.9 — KOHCTPYKUMSI CUCTEMbI «CUMMETPUPYIOLLLEE YCTPOINCTBO — AMMNOJbHAA aHTEHHa»
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[na akpaHWpoBaHWs cOeAUHEHWIn B6MM3KM pas3beMa MCMOMb3yeTcs HeGOMbLUOW MeTan/Muyeckuid kopnyc. BHeLuHWii
NPOBOAHMK ABYX MOJIOBMH KOaKcuasibHOTro kabensi AMnoss noAcoefuHsieTcsl K 3TOMY KOprycy, KOTOpbliA siBNsieTcst  onop-
HbIM 3a3emsieHnem pasbema (BNC).

Lna obecneyeHns XecTKol KOHCTPYKUUWM AUNOMb YCTaHaB/MBAKT Ha HENPOBOASLLYIO MOACTaBKY.

C.6 KoaphmumeHTbl nepecyeTta

C nomouiblo KoadhdhmumeHTa nepecyeta TokK /, HaBogUMbIA B LLA mncnbityembiMm TC, nepecunTbiBalOT B HaNPsSHKEH-
HOCTb MarHuTHoro nonst H Ha onpegeneHHom paccTosiHum d oT ucnbiTyemoro TC (cM. pucyHok C.10). C nomMoLblo
KoathhnumeHTa OTHOCUTENBHON YYBCTBUTENBHOCTU OCYLLECTBASETCA nepecuyeT Toka, u3MepeHHoro B LLA ¢ HecTaHgapT-
HbIM AYaMeTpoM, B TOK, M3MEPEHHbI Npyu ncnonb3oBaHun LLA co cTaHgapTHeiM anameTpom D =2 m (cm. pucyHok C.11).

KoadhchmumeHT nepecyeta, 3aBUCMMOCTb KOTOPOrO OT 4YacTOTbl NpefcTaBfieHa Ha pucyHke C.10, NpuMeHST npu
pacnonoxeHnn UCTOYHMKA Nons B UueHTpe LLA u nepecunTbiBalOT B NOKA3aHUSA PamMOYHbIX aHTEHH B COOTBETCTBUM C 4.3.
PamouyHyl0 aHTeHHy Bcerfa ycTaHaB/MBalT B BEPTUKa/IbHOM MI0CKOCTU, a UCToYHuK VIPI (TC) noBopaunBaloT TONbKO
BOKPYI BEPTUKasIbHOW Ocu. B aTOM cnyyae M3mMepstoT TO/IbKO FOPU30HTasIbHble COCTaBNAoLWMe MarHUTHOrO Mnons, napasn-
nenbHble NacTuHe 3as3emneHuns. [nA BepTuKanbHOW COCTaBAAKLWEN MarHUTHOroO Mons MCMosib3oBaTb KOaduuMeHT
nepecyeta He gonyckaetca. OfHaKO AaHHbIA KO3I(MUUNEHT MOXHO MPUMEHATb, €CNM PaMOYHY0 aHTEHHY YycTaHaBnu-
BalT B FOPU3OHTA/IbHON NMNOCKOCTU UM ucnbityemoe TC nosopaumsaloT Ha 90° nNpu BepTUKa/IbHOM MOSIOXEHUN aHTEH-
Hbl, YTO COOTBETCTBYET U3MEPEHUIO BEPTUKa/IbHOW COCTaBNALWEN MarHUTHOro noss.

KoadhcouumeHT npeobpasoBaHust CdA' KoadhdmumeHT npeobpasoBaHus c dv-

a6 (1/m) o6 (1 Om/m)
40
20
0
-20
0,01 01 1,0 10,0 30,0

YacrtoTa, My,

PucyHok C.10 — KoadhdpmumeHTbl npeobpasoBanusa CdA [gns nepecuyeta B b (1 MKA/M)]
n Cdv [gna nepecyeta B A6 (1 MkB/M)] Ans AByX CTaHAAPTHbIX U3MEPUTENbHbLIX
paccTosHuii d (3 © 10 M)

OTHOCUTE IbHAs YyBCTBUTENBHOCTb, Ab

15 '
10m
10
15m
5
2,0 v
0
> 30M
-10 ]
40 v
-15

0,01 0,02 0,05 01 0,2 05 10 2,0 5,0 10 2030
Yacrtota, MIy,

PucyHok C.11 — YyBcTBUTENLHOCTL SD 60/1bLIOK paMoyHOl aHTeHHbl AvameTpom D
OTHOCUTENIbHO 60/bLIOK PaMOYHON aHTEeHHbl AMaMeTpoMm 2 M
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Ecnu peanbHOe MeCTOMONOXEHWE UCTOYHMKA MOMEX BHYTPU mcnbiTyemoro TC HaxogMTcs Ha paccTosiHuM MeHee
0,5 M OT LeHTpa CTaHAaPTU3OBAHHON PaMOYHOW aHTEHHbI, pe3ynbTaThl M3MEPEeHNsl JOMKHbI OTMMYaTbCs OT pesynbra-
TOB, MOJy4eHHbIX NPU pas3MeLLeHn UCTOYHMKA B LieHTpe, He Bonee 4em Ha 3 ab.

HanpsikeHHocTe MarHuTHOro nons H, b (MkA/m) npu Toke /, ab (MKA), usmepeHHasi Ha paccTosHun d, UMeeT BUA:

H=I+CdA,

rae Cya, 4B (1/mM) — koadbduumeHT nepecyeta Toka /, b (MKA) B HaNPsHXKEHHOCTb MarHMTHOMO NONS Ans KOHKPETHOro
paccrosiHuA d, korga H BelpaxeHa B gb (MKA/M).

KosthmumeHT nepecueta Cyp SABNASTCA YaCTOTHO-3GBMCHMOW BEIIMYMHOW W [ANA CTaHAAPTU30BaHHLIX N3MepW-
TenbHbIX pacctoaHuin 3 n 10 M npeacTtaeneH Ha pucyHke C.10; ansa nameputensHoro paccrosnma 30 M 3Ha4eHune
koacpduureHTa nepecHeTa HaxXoaUTCA Ha PACCMOTPEHUN.

OTHocuTenbHas YyBCTBUTENBbHOCTL Sp, 4B, Toka, n3mepeHHoro B 60MbLLUON paMoYHOW aHTeHHe auameTpom D, m,
M TOKa, N3MEPEHHOIO B GONbLLON PamMOYHOWM aHTEHHE CO CTaHAapTHbIM avametpom D = 2 m, npeacraeneHa Ha pucyHke C.11
ANsl HECKOMNBKUX 3HaqeHun D. B aTom crnyqae cooTHoweHue ByaeTt nmeTb BUA;

H =1-Sp+ Cyn,

rge H Boipaxera B ob (MKA/M), | — B gb (MKA), Sy — B B M Cyp — B B (M)

MpumedyaHune— [na pacyeToB NOMeX UCMONb3YIOT 3HAYEHWE HaNPsSLKEHHOCTW MarHuTHoro nonst H, ab (MkA/M)
Bmecto ab (mkB/m). Mpu HeobxogumocTu Takoro nepecyera cooTHowenve H B ab (MKA/M) n E B b (MkB/M), aonxHo
6bITb

E =H+51,5.

O koHcTaHTe 51,5 — cMm. npumevarne B 4.3.2.

Ons ypo6etea Ha pucyHke C.10 Takke npeactaeneH koacduumeHT nepecyeTta Cqy Ans npeobpasoBaHus /,
ab (vkA) B E, ab (MkB/m).

Hwxe npueBeageHel MpYMepsl MPUMEHEHNUS TPEX YpaBHEHWI, yKa3aHHbIX Belwe, u pucyHkoe C.10, C.11.

a) Yacrota namepenws f = 100 kU, anametp pamkm D = 2 m, Tok B pamke | = X gb (MKA).

Wcnonb3ya ypaeHeHVWe ans pacyeTta HanpshkeHHOCTM MarHuTHoro nonst H, ab (1 MkA/M) u gaHHble pucyhka C.10,
nonyyatoT npu D = 3 m:

H [aB (MkA/M)] = X [aB (MKA)] + Caa [aB (M™1)] = (X = 19,5) AB (MKA/M),
E [nb (MkB/m)] = X [aBb (MKA)] + Cay [aB (Om/m)] = [X + (51,5 — 19,5)] ab (MkB/m).

b) — Yactota usmepenus f =100 'y, gnameTp pamkn D = 4 m, Tok B pamke | = X ab (MkA).

Wcnonbaysa pucynok C.11, nonyvaem, 4to 1o xe camoe ucnbityemoe TC HaBoguT B 60MbLION PaMOYHOW aHTEHHe
€O CTaHgapTHbIM gnameTpoM D =2 M Tok, 3HaueHue kotoporo coctaensieT / [ab (MkA)] = X — Sz (ab) = (X + 13) ab (1 MKA).

¢) HeobxogmMmo npoBecTv Banuaaumio 6onbLLO pamMoOYHON aHTeHHbl anametpom D = 3 m.

B astom cnyyae koadduLMEHT nepecyeTa Ha KaXaoWw 4acTtoTe HaxoAsaT B COOTBETCTBUM € pucyHkom C.11 nytem
BblMUTaHWA S3 M3 KO3bULMEHTa OLEHKW, NpeacTaBNeHHOro Ha pucyHke C.8.

CnepoBsarteneHo, ecnv Yactota namepenusi pasHa 100 klu, koadduumenT oueHkn ana LLA gnametpom D = 3 m
paBeH pasHocTu [73,5 — (—7,5)] = 81 gb (Om).
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Mpunoxexnne D
(o6s3aTencHoe)

OCOBEHHOCTU KOHCTPYKLUMM OTKPbITbIX UCNbITaTeIbHbIX MA0Wan0K
B nonoce 4vactoTt oT 30 go 1000 MI'y

D.1 O6wume nonoxeHuns

OCHOBHbIe NOJIOXEHUSA, KacalLMecs KOHCTPYKUUU OTKPbITbIX UCMbITaTe bHbIX MIOWazoK, npveedeHsl B 5.2.1—5.2.5
HacToslero craHgapTa. B HacTofwem npunoxeHuu npusefeHa [ONOJHUTENbHAA WUHGOpMaunda, nosnesHas npu npoek-
TUPOBaHUN NNOWAaAKA W 3aWUTHOTO BCEMOrO4HOIO COOPYXeHUs. MPUrogHoOCTb KOHCTPYKUMM OTKPBITbIX UCMbITATENbHbIX
naowajoK Ha npakTuke onpefenswT WU3MepeHneM HOpManuM3oBaHHOro 3atyxaHua nnaowankn (NSA) B COOTBETCTBUM
c 5.2.6.

D.2 KOHCTpYyKUMA NNacTuHbl 3a3eMneHns

D.2.1 Matepuan

PekomeHgyembiM mMatepuasiom A8 NAACTUHbI 3a3eM/IEHUA UCNbITaTe IbHbIX NAowWwanok asnaetca metann. OpHa-
KO Ha npakTuke He Bcerja BO3MOXHO WCMNOJIb30BaHWE MeTas/l/IMYeCKMX NNacTuH 3as3eM/ieHusa A8 U3MEPEeHUs BCex
TUNOB TEXHMYECKUX cpeacTB. B kavyecTBe nnacTvH 3a3eM/ieHUs MOTyT UCMO/b30BaTbCA CMNJ/IOWHbIE MeTanmyeckne auc-
Tbl, MeTannuyeckas dosbra, nepopupoBaHHbIi MeTann, cniaas, PaclUpaWNACa Npu OCTbIBAHUW; apMMpoBaHHas
TKaHb, MPOBOJIOYHbIA 3KpPaH M MeTannuueckas pelleTka. lMNnacTuHa 3a3emM/sieHUss He [0/HKHA MMeTb HUKaKMX pa3pbiBOB.
PekomeHayemblli MakcMMasnbHbIi pasmMep OTBEPCTUA  ANA NepdopupoBaHHbLIX MAACTUH  WAW  pelleTKn cocTaBnseT
1/10 ANWHbI BOJTHbI HA CaMOW BbICOKOW 4YacToTe namepeHuss (okosio 3 cM Ha yactoTe 1000 MIu). MnactuHa, cobupaemas
N3 OTAENbHbLIX NNCTOB, PY/IOHOB WM YacTei, Ao/DKHA ObiTb MponasiHa WAW cBapeHa Mo CTbikaM NpeanoyYTUTEsIbHO Henpe-
PbIBHBIM LUBOM, HO B JIlOO60M cnyyae MPONyCKW Namku uauM cBapkM He AO/DKHbl NpeBblwats 1/10 AnvHbl BOAHBLL. Hanuuve
TONCTbIX ANINEKTPUYECKNX MOKPbITWIA (Takux, HanpuMep Kak necok, actanbT WA AepeBOo) Ha MOBEPXHOCTM meTaannyec-
KMX MAACTUH 3a3eMIeHUs MOXEeT NPUBECTU K TOMY, YTO XapakTepuUCTUKWM 3aTyxaHus naowagkm 6yayt HenpuemsieMsbl.

D.2.2 HepoBHOCTbL NOBEPXHOCTYU

Kputepuii HepoBHOCTM (Mo Penew) obecneynmBaeT MOME3HYH OLEHKY MaKCMMalbHO AOMNYCTMMO HEPOBHOCTM
NnNacTuHbl 3a3eM/IeHUs B CpefHeKBafpaTuyHbiX 3HavyeHuax (cm. pucyHok D.1). [ina 60MbWIMHCTBA UCMNOMIb3YEMbIX Ha
NpakTuKe UcnblTaTesbHbIX MA0WAaA0K, OCOGEHHO NPy M3MEepPUTEsIbHOM paccTosHuUM 3 M, AONYCTUMON CUUTAeTCs HEepoB-
HOCTb naowagkn 4,5 cm. [nsa nnowagok ¢ nameputenbHblM pacctosHnem 10 n 30 m gonyckaetcs 60nbllasi HEPOBHOCTb
NoBEPXHOCTU. [1s TOro 4To6bl ONpeAennTb, SABASETCA /N 3HAYEHME HEepOBHOCTU AOMYCTUMbIM, HEO6X0AMMO ocyLlie-
CTBUTL Mpouefypy Banujauumn nnowajiky B COOTBETCTBUM C 5.2.6.

D.3 Cnctema obecneyeHunsa paboTbel ncnoeityemoro TC

MofBoaka ceT NUTAHWUA WM CUCTEMbI 3NEKTPOCHAGXEHUA K ucnbiTyeMomy TC A0nXHA BbINOMHATHCS (eciu
BO3MOXHO) NoA NAacTUHOW 3a3eMneHus 1 NpeanoyYTUTeNnbHO Nof NpPsAMbIM YIIOM K OCU M3MepeHus. Bce npoBoaa,
Kabenu v TpakTbl, UAyLWMe K NOBOPOTHOW nnatopme Wiy waccu ucnbityemoro TC, AO/KHbI NPOXOAUTb NOJ NAacTUHOM
3a3eM/ieHunsi. B cfiyyae ecnm Takyw TpacCUPOBKY BbIMOMIHUTL HEBO3MOXHO, TO MPOBOAA XM3Heo6ecneueHus UcnbiTye-
mMoro TC npoknajbiBatoT M0 NOBEPXHOCTU MIACTUHbI 3a3EMJIEHUS, HO 3aNOA/INLO C HEell 1 KPenaT K Heid.

PucyHok D.1 — Kputepuii HEpOBHOCTM MOBEPXHOCTU MAACTUHbI 3a3emneHusa (no Peneto)
M3meputensHoe BbicoTa MCTOYHMKA MakcumasnbHaa BbicOTa MakcumansHaa cpefHeksagpaTuyHas HEepOBHOCTb b
paccTosiHue nomex NPUEMHOI aHTEHHbI

R ™ hv m h2, m B [/IVHAX BO/H npn f= 1000 Mry,
c™m

3 1 4 0,15 4,5

10 1 4 0,28 8,4

30 2 6 0,49 14,7

3HayeHns b BbluMCAAOT No copmyne
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D.4 KoHcTpyKLUusa HaBeca, 3alMLaloLero oT atMocthe pHeIX BO3OeMCTBUN

D.4.1 MaTepuanbl u KpenneHus

o vactoTel 1000 My TOHKME CeKuMM M3 CTEKNOBONOKHA M BOMbWMHCTBA APYrMX MnacTMace, cneumansHo obpa-
60TaHHbIX AePeBsIHHbIX U TKAHEBBIX MaTepuanoB He OyayT Bbi3blBaTk OWYTUMOIO 3aTyxaHusl W3Ny4eHWi OT UChbITyemo-
ro TC. OgHako nornoweHne Bnarm HekoTOpbIMU MaTepuanamu (Hanpumep, 4ePEeBOM U HENNOHOM) MOXET Bbl3BaThb
noTepu nepegaydun, ecnv usnydeHne ot TC namepsitoT Hepesa Takon matepuarn. Heobxoaumo no3aboTuTeest 0 TOM, YTOOLI
Bnara, cTosvasi BO4a W e He HakannvBanucb Ha KOHCTPYKUMSIX UK B maTepwvarne, hopMupyloweM OaHHY KOHCTPYK-
uunto. Meproguyeckn cnegyeT NPOBOAUTL NPOBEPKU HA HANWMYME NOCTOPOHHUX MPeAMETOB, KOTOPbIE MOTYT OKa3aTbCs HA
KOHCTPYKUMSIX U BbI3BaTb OWMOKM NpU M3MEpEHUsiX.

Wcnone3oBanne meTtanna Haj nNnacTuHOW 3a3eMieHusl JOMKHO ObiTb CBeAeHO K MMHUMYMY. PekomeHgyeTtcsi
NPUMeHsITb NNacTMaccoBble UNM TKAHEBbIE KPenexHble anemeHTbl. JIlobble aHkepbl, CBau WM aHaNoOrMYHblEe KOHCTPYK-
LMW JOMKHbI BbITb BbIHECEHBLI 4OCTaTOYHO Aarneko oT pabouero obbema B Lensx yCTpaHeHUsl X BIWSHUA Ha pesynerar
N3MEPEHNS.

D.4.2 BHyTpeHHue npucnocobneHus

Bce geTanu KOHCTPYKUMM OOMKHbI ObiTb BbINMOMHEHbI U3 MAaTepUarnoB, HE OTPaXaloLMX SMEeKTPOMarHUTHbIE Norsi.
BeHTunsitopsl unu TpybonpoBodbl ANs HarpeBaHusl, OXNaxAeHWsl UK nogaymn Bo3gyxa (eCnv OHW He BbINOMHEHb! U3
HenpoBOASILLEro Matepuana unu He MoryT 6blTb pacrnonoXeHbl NoA MeTanMYeckol NNacTUHOW 3a3eMneHusl) JOMxXHbI
pacronaratbCsi BHE 30Hbl M3MEPEHUI WUIN 3HAYUTENBHO HWXE HemeTannM4YeckoW nnacTuHbl 3asemneHus. [Ons obecne-
YeHVs1 HopManbHON paboTel 0OOPYAOBaHNSA PEKOMEHAYETCH KOHTPONMMPOBaTE TEMMNepaTypy U BNaXHOCTb OKpYXatowen
cpedbl. [eperopogky Mnn OkHa He OOIKHBI UMETb MEeTarnMYeCKnX NOKPbITUI UNKU paM. ECnu Hag nnacTtMHONW 3asemne-
HUST Pa3MeLLalnT MOPYYHU UNU CXOAHU, TO MX USFOTOBNAIOT M3 HEMPOBOASALLEro MaTtepuana.

D.4.3 Paamep

Pasmep 3awmTHOro coopyxeHusi (Hanpumep, HaBeca) 3aBUCUT OT paaMmepa ucnbityemoro TC u oT Toro, cneayeT nNu
BKIIOYaTb B 30HY, OXBaTbIBAEMYIO 3aLLMTHLIM COOPYXXEHVWEM, MEeCTa PaCMoONOXKEeHUss aHTEeHH UMW TOMbKO 30HY Hag UCMbI-
Tyembim TC. [pun 3TOM criegyeT yumTeIBaTh 30HY Had U3MEpUTENbHON YCTAHOBKOW UMK 30HY, BKMOYaloLwyio B ceba pacno-
NOXeHWe NPUeMHON aHTeHHbl, U HanboMbLWYD BbICOTY NOABEMA NPUEMHOW aHTEHHbI NPU M3MEPEeHUAX BEPTUKANbHOW
nonapuiauun.

D.4.4 CtabunbHOCTL CBOMCTB MaTepuarna B 3aBUCUMOCTU OT BPEMEeHU U NOrogHbLIX YyCNoBUN

Onsa obHapyxeHnst aHOManui, BbI3BaHHBIX YXYAWEHWEM COCTOSIHUSA HaBeca ANA 3almnThl OT HEFaTUBHBLIX NOFOAHBIX
yCnoBui (Hanpumep, oT MOMOLLEHUSA BNam) unu nopyYen matepuanoB HaBeca, PeKOMeHAyeTCa nepuoanyeckn Npoeo-
OVTb U3MEpPEHNs HOPMAaNM30BaHHOIO 3atyxaHus nnowazaku. [pu aTom Takke cnegyeT npoeepsiTb kanubposky BY-kabe-
new, NpnBOPOB M MHCTPYMEHTA, UCNONb3YEMbIX NPU M3MepeHusix. Ecnv npusHaku yxyalweHus Matepuana He obHapyxe-
Hbl (HanpyvMep, Marepuan He MeHsIeT UBEeT B CBSI3U C 3arpsi3HeHWeM Bo3fyxa), NPoBeAeHue U3MepeHuii OauMH pas3 B
WeCTb MecsiueB OObIMHO ABNSAETCSl AOCTATOUHbIM.

D.5 NoBopoTtHLIN cTon (nnaTtcdopma) U ycTaHOBO4HLIN CTON

Ona yao6crea namepenus anektpomarHutHoro uanyyenust MPT co Bcex ctopoH ucnbityemoro TC pekomeHayeTcst
MCMOrb30BaTh NOBOPOTHLIN CTOMN M CTON ANS pasmelleHust ucnbityemoro TC (ganee — ycraHOBOUHbIN cron). MoBopoT-
HbIA CTON MMEEeT y3en BpaleHnsl, @ YCTAHOBOYHLIA CTON UCMONb3YIOT ANs NO3ULMOHMPOBaHuA ucneityemoro TC Ha
ucnbiTaTensHOW nnowaake. flanee paccMOTpeHbl KOHCTPYKLMM NMOBOPOTHOTO U YCTAHOBOYHOTO CTOMOB.

Y NOBOPOTHOrO CTONAa C y3roM BPALLEHUs], PACTIONOXEHHbIM HUXE YPOBHS 3eMIM, BpaLLAoWAsACs MOBEPXHOCTb
(KpblIlKa) UMEeET INEKTpUYEeCckoe CoeguHEHNE C MNNacTMHOW 3asemrieHusi. Ha Bpaluaioweincst Kpbllike pa3mellaiT ycrta-
HOBO4HbIA CTOM.

Mpu namepernn nons UPI1 ot HacTonbHbix TC BbicOTa YCTAHOBOYHOIO cTona gomnxHa 6bitb pasHa (0,8 £ 0,01) M n
€ro pa3melLalT TakK, YTo6bl ero LeHTP B FOPU3OHTArbHOI MITOCKOCTM COBMaaarn ¢ LEHTPOM MOBOPOTHOIO crona, obecne-
uMBaloWMM BpaweHue. Mpn namepeHnn HOPMaNU3oBaHHOIO 3aTyXaHWsi NMOLWLANAKA YCTAHOBOYHBIA CTON ybupaloT.

Mpu namepenun nons UPI ot HanoneHbix TC OHM AOMXHBLI ObITE M30NMMPOBaHLI OT NPOBOASILLEN MOBEPXHOCTH
NOBOPOTHOIO CTOMNAa (COeAMHEHHOIo C NNACTMHOW 3a3eMIleHus1) NMyTeM YCTAHOBKM MX Ha HEMPOBOASILLYIO NOACTaBKY. Bbi-
cOTa HenpoBoAAwWeNn NOACTaBkM He AonxHa 6biTb 6onee 0,15 m. Ecnin y ucnbityemoro TC ecTb HemeTannuyeckue
KOIECUKM, HEMPOBOAAWAA noacTaBka He Tpebyetcs. [py n3amepeHnM HOPManM3OBaHHOIO 3aTyXaHWs MIOWaAAKNn Henpo-
BOASLLYIO NOACTaBKy yéupaior.

Ecnm y3en BpaweHuna BCTPOEH B YCTAHOBOUYHbLINA CTOM, HAXOOSILLMACS HA MOBOPOTHOM cTone (COeAUHEHHbLIM C
NIacTMHOWN 3a3eMNEeHNA) NN Ha nnacTuHe 3asemrieHnst 6e3 NOBOPOTHOIO CTOrNA, BbICOTA YCTAHOBOYHOIO CTONAa A0MKHA
6biTb (0,8 + 0,01) M gna HacTonbHbIX TC unKn He npesbiwaTts 0,15 M ans HanonbHbix TC.

Mpu namepeHnn HOPManu3oBaHHOTO 3aTyXxaHUs MIOLWAAKM YCTAHOBOYHLINA CTON ybupalor.

BbicoTy ycTaHOBOYHOTO cTona ans ucneityemoro TC B NOMHOCTLI0 6E33X0BbIX KAMEPax He YKa3biBaloT, OHa 3aBUCUT
OT XapakTepucTUKM nornowaiouero marepuana n pabodyero obbema nonHocTbio 6e3axoBoi kamepsl. Mpy n3amepeHnn
HOpPMAariM30BaHHOIO 3aTyXaHwsl NNOLWAAKA YCTAHOBOYHLIN cTONn ybupaior.

MpunmeyaHue— Ecnu B komnnekre ucnoitryemoro TC nmeeTcst CTON-noAcTaBka, SIBMSIOWLMIACA COCTaBHON
vactbio TC, TO ero cnegyert UCMonb30BaTb BMECTO YCTAHOBOYHOIO CTora.
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D.6 YcTaHOBKa MavThl NPUEMHON aHTEHHbI

MpueMHylo aHTEHHY KPensaT Ha HenpoBoasiweln madvTe (wTatuee), obecneunBalowen (emM) NOALEM aHTEHHbI HA
BbICOTY OT 1 40 4 M Npu n3MepuTenbHbIX PaccTosaHUAX 10 M u meHee; n o1 1 o4 Mmunn o1 2 o 6 M NpU U3MEPUTENBHLIX
paccToaHusax 6onee 10 m.

Kabenb noacoeguHsiioT K CUMMETPUPYIOWEMY YCTPOMCTBY aHTEHHbI TaK, YTODObI ANsl aHTEHH C FOPU3OHTANbHOW
nonapusauneln oH 6bin NepNeHANKYNSAPEH OCK PacroNOXeHUs1 3MEeMEHTOB aHTEHHbl NpU Mo6oN BLICOTE aHTEHHbI Ansl
obecneveHns 6anaHca oTHocuTenbHO 3eMnu. Kabernb OT CMMMETPUPYIOLLIETO YCTPOICTBA NMPUEMHON aHTEHHbI J0IDKEH
ObITb pPacnonoXxeH Ha paccTosHuM NpUBNM3aMTenbHo Ha 1 M un Gonee No3aau NPMEMHOW aHTEHHLI, @ 3aTEM OMyLUEH
BEPTUKANbHO K MnacTuHe 3asemnenuns. N3 3Tol Touku OH gomkeH ObiTb NPONOXeH NO NNacTUHE 3a3eMeHusl Unu nog,
Hel Tak, 4ToObl He MewaTb npoueccy usmepeHus. Kabenb mexagy aHTeHHOW u uameputenem MPI gormkeH ObiTb kak
MOXHO Kopoue Ansi obecrneyeHns NpUeMnembIx YpoBHEW NpUHUMaemMoro curHana Ha dactotre 1000 MIu.

[Ana aHTeHH AMNONBLHOINO TMNa ¢ BepTUKanNbHON nonspusaumen kabens k nameputento UPI porkeH 6biTh pacno-
NOXEH 3a NMPUEMHON aHTEHHOW NO rOPU3OHTaNW, T. €. NapannenbHO MNacTUHE 3a3eMITEHUs], HA PacCTOsIHUKM NPUONN3K-
TenbHo 1 M unu Bonee, a 3aTem onyweH K NNacTuHe 3asemrenust. [loctatouHoil 6yaeT AnvHa Hecylen KOHCTPYKUMK
aHTeHHbl NpubnuautensHo 1 M. [lanee pacnonoxexnne kabensa k nameputenio MPI gomkHo coBnagaTte ¢ pacnonoxe-
HWEM Ansl aHTEHHbl C FOPU3OHTaNbHOW NONApPU3aunen.

B oboux cnyvasix cnocob kpenneHWs aHTeHHbl U PacronoOXeHne KOaKCManbHbIX kabenei, noacoeamHeHHbIX K
aHTeHHe, He AOIMKHbI OKa3biBaTb BIIUSAAHUA HA KOGd)d)VILI,VIeHT ee rpagynpoBKun.
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MpunoxeHue F
(cnpaBo4Hoe)

Basuc kpuTepus NpuUrogHocTU UcNbITaTenbLHOM Nnowaaku 4 ab

F.1 O6wue nonoxeHun

B HacTosiLem MpunoXeHWM paccMOTPeHO 0BOCHOBaHWE 3HAYeHUst KpUTepusa npurogHocTn = 4 gb ana uamepe-
HUIA HOPMAIM30BaHHOIO 3aTyXaHUs MMOLWAaaKU B COOTBETCTBUM C 5.4.

F.2 AHanu3 norpewHocTen

B tabnuue F.1 npuBegeH aHanva NOrpelwHOCTEN M3MepeHusi HOPManu3oBaHHOIO 3aTyXxaHusl NNowaakm B COOT-
BETCTBMM C 5.4. 3Ha4eHVe KpuTepus NpUrogHocTH nnowaakv = 4 b onpegenseTcs NONHONW OLUEHEHHOW NOrPewHOCTbIO,
BKIIOHaloLWeN B cebsi HeonpeaeneHHOCTb M3MEPEeHUIA, COCTaBMsIIoWYo NpuMepHo 3 Ab, U AononHUTENbHbIE NOTPEeLHO-
cTn, obycrnoBneHHble HecoBepLeHCTBOM nrowgaakm (1 ab).

B nepeuvHe norpeluHocTel, npuBegeHHom B Tabnuue F.1, He yunTbiBalOTCA HeonpeaeneHHOCTH, BO3HMKaOWMNe n3s-
3a HecTabunbHOCTU aMnNnMTyAbl reHepaTopa CUrHanoe, Creasilero reHeparopa unuM ycunutenen, Kotopble MOryT uc-
Nnonb30BaTbCsl NPV U3MEPEHUsIX, a TakKe NoTeHuManbHbie NOrpelHoCTM MeTOA0B U3MepeHus. BeixoaHon ypoBeHb
GOmMbLNHCTBA reHepaToOPOB CUIHAMNOB U CriedsilmX reHepaTopoB 6yJeT U3MEHSITbCA C TeYeHWeM BPEMEHU W B 3aBUCU-
MOCTU OT TemnepaTypbl; KOSMMUUMEHT yeuneHust BonbLUMHCTBA yeunuTeneih M3MeHAETC NPU U3MEHEHUN Temnepary-
pbl. Heobxogmmo, 4tobbl NOrpewHocTH, 06yCrnoBNeHHbIE 3TUMM UCTOYHMKAMK, NOAAEPKMBANIUCEL HA HE3HAYUTENBHOM
ypOBHE, MMBO X MOXHO ObiNo KOPPEKTMPOBaTb MNPV NPoBeAeHUM M3MEPEHUA. B NpoTMBHOM crny4ae nnowagka moxeT
He COOTBETCTBOBATbL KPUTEPUIO MPUMEHUMOCTM UCKIYMTENBHO M3-3a Npobrnem, CBA3aHHbIX C U3MEpUTENIbHbBIMU  NpU-
Gopamu.

Tab6nwuua F.1— BrogxkeT norpewHocTen

MeTtop uamepenus
MCTOYHMK NOrpeLHoOCcTU MeTO,El, AUCKPETHbIX 4acToT, MeTO,El CKaHUpPOBaHNA 4acCTOTHI,

(nb) (nB)
KoachuumeHT KanmbpoBKK aHTEHHbI (nepe,anqMK)a) +1 +1
KoatbbuumeHT kanmBpoBKM aHTeHHbl (MpreMHNK)®) +1 +1
BonkTmeTp 0 + 1,6
ATTEHIOaTOp +1 0
HecoBepweHCTBO Mnowaaku +1 +1
Wtoro +4 +46

8) Ha yacTotax Bbile 800 ML norpellHocT koadhuLmMeHTa KanmbpoBKM aHTEHH MOTYT aocTuraThb + 1,5 ab.
b) Mo paBounm MHCTPYKLMSIM.

AHanM3 MHCTPYKUMIA MO 3KCMyaTaumMm HEKOTOPbIX aBTOMATUHYECKUX aHanu3aTopoB CreKTpa MNoKasbiBaeT, 4To ecnu
NPeAnpyHATbL BCE BO3MOXHbIE Mepbl Ansl UCKITIOYEHNS UMM KOMMEHCALUMN KaxKA0W NoTeHUManbsHOW olwmnbkn, ocTaTtod-
Hble amnnMTydHble norpewHocTy 6yayT paBHbI:

1) £ 0,2 gb — 3a cu4eT HeonpeaeneHHOCTU N3MEPEHUIA NpK TpadyUpPOBKE;

2) + 1,0 pb — 3a cuyeT HepaBHOMEPHOCTU YACTOTHOW XapakTepUCTUKK;

3) £ 1,0 gb — 3a cueT nepeknOYEHNI BXOOQHOIO aTTeHaTopa;

4) £ 0,4 pb — 3a cuyeT HeonpedeneHHOCTU KOIMDMPULMEHTA YCUIMTEHUA MO BLICOKOW M MPOMEXYTOUHOW YacToTam.

MonHas noTeHumaneHasi NorpewHoCTb Npy aToMm ByaeTt coctaenaATe + 2,6 gb. Cioga He BxoguT apelid u3-3a
TemnepaTtypbl = 0,05 gb/K. Ha npakTtvke norpelwHocTH, CBSI3aHHbIE C HEPABHOMEPHOCTBLIO YACTOTHOWM XapakTepucTUKU 1
KOMMYyTauMen BXOQHOro aTTeHaTopa, Npu NpoBeeHUN U3MEPEHUN MeToAOM 3amelleHus obbiuHo Ha 1 gb Huxe,
NosTOMY OMana3soH MOMHOW MOrPEeLLHOCTW AN aHanu3aTopa CnekTpa B KaYecTBe ABYXTEPMUHANbHOro BonsTMeTpa byger
* 1,6 ab wnn meHbLwe, YTO 1 ykazaHo B Tabnmue F.1.

Mpu npoBegeHun OTAENbHbIX U3MEPEHUIA YMCIO MOTPELUHOCTEN MOXET BO3pacTaTb WM yMeHbluaTbes. Tak, Ha-
npumep, HEKOTOPbIE TUMbl aTTEHIATOPOB UMEIOT abCONIOTHYIO TOUHOCTL HAMHOTO HUXe, Yem apyrve. Ecnu npu namepe-
HUSIX METOAOM CKaHMPOBAHUA 4acTOTbl C aBTOMATMYECKUM aHanM3aTopOM CrekTpa MCMoNb3yeTcs AOMNONHUTENbHBIN
BHELWHWI aTTEHI0AaTopP, OH TalKe MOXET BHOCUTL [OMOINHWUTENbHbIE MOMPELLHOCTY.

B nepeveHb NorpewHoCTen He BXOASAT NOTPELLHOCTU U3-3a BPEMEHHOTO U TeMnepaTypHoro gpeiida koadhuumeH-
TOB YCWNEHUS, BbIXOOHBIX YPOBHEN UMW amniMTYAHbIX XapakTepucTuk ob6opyaoBaHusi, UCNONb3YeMOoro Nnpy M3mMepeHuu.
Ho Takvue norpewHocT! MOryT CyLLECTBOBATb, M AJ1s1 TOr0 YTOObI UX M3bexaTb, He06X0aAMMO NPUHMMaTL Mepbl ans 6onee
ObICTPOro BLINOMHEHWSA U3MEPEeHU.

Ha npaktuke BCe ONMCaHHbIe BbilLe NOMPELHOCTN peako UMeloT oauH 1 TOT ke 3Hak. CooTBeTCTBUE KpuTeputo £ 4 b
ONs1 XOPOLO CKOHCTPYMPOBAHHOW U NPaBwUMbHO PACMONIOXEHHON NIOWAAKA MOXET peanbHO AonyckaTb aHoMallbHOe
OTKIMOHEHVE KOHKPETHON NNnowagkm oT ugeanbHol He Gornee vem + 1 gb.
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Mpunoxenne G
(cnpaBoyHoe)

MpumMepbl GlogxeTOB HeolpeneneHHOCTU
npv Banuaauuu ucnbitatensHon nrnowanku COMPTS
¢ ucnonb3soBaHuem RSM ¢ napoii KanubpoBaHHbIX aHTEHH

G.1 BennunHbl, KOTOpble HEO6XOAUMO YYUTLIBATL NPY KarMBpPOBKe 3aTyXaHnA ONMOPHON NNOLWAAKN C Napown
aHTeHH C NCnonb3oBaHMeM MeToAa ycpegHeHUsA

3HaveHne Appr paccuuTbiBalOT No opmyrne:

Aapr = Vpirect = Veire + Vi1 + 8V + 8Vya + 8Vspapr + 3VL + 8VNF + 8VgrTx + 8VsRRx + Vam - (G.1)

Ta6nuua G.1— KanubpoBka 3aTyxaHusi ONOPHON NIOLLAAKU C NApOW aHTEHH C MCMOMNb30BAHUEM METOAa yCpeaHeHUs!

HeonpenenenHocts X, u (x) ¢ u (x)
BxopgHas BenuunHa x; c
4 [ o ¢yHKLI,:: pacnpegenenus | o i 6
POATHOCTHU

MokaszaHna n3mepuTenbHOro npuemMHka Vprect +0,5 MpamoyronbHoe 0,29 | 1 0,29
MokasaHusi N3MepuTENLHOTO NpUeMHunka Vge +0,5 MpamoyronbHoe 0,29 | 1 0,29
Paccornacoanue:
- reHepaTop — NpuemMHuK 8Vjyq +0,1 U-o6pasHoe 0,07 | 1 0,07
- reHepaTop — aHTeHHa &V +0,2 U-o6pasHoe 0,14 | 1 0,14
- aHTeHHa — npUeMHKK SV +0,2 U-o6pasHoe 0,14 | 1 0,14
CraHgapTHoe OTKNOHEeHWe cpedHero 3HaqeHnst Appr OVsparr | £ 0,6 | Hopmanehoe (k = 1) 0,6 1 0,6
Koppekuus npuemMHumka:
- HenvHenHas 8V +0,1 HopmanbHoe (k=2) | 0,05 | 1 0,05
- BnnsocTb wWymoBoro nopora 8V +0 HopmanbHoe (k = 2) 0 1 0
BropuuHoe unanyqenue ot kabens aHTeHHbI:
- nepegaiolLas aHTeHHa dVgrTx 0,3 MpsamoyronbHoe 0,17 | 1 0,17
- NpuemHasi aHteHHa &Vgrrx 0,3 MpamoyronbHoe 0,17 | 1 0,17
MauyTa aHTeHHbI vy + 0,15 MpamoyronbHoe 0,09 | 1 0,09

PacwwvperHasa HeonpegenenHocTe U = 2u. (Appr) = 1,37 4b.

G.2 BennynHbl, KOTOpPbIe HEO6XOANMO YyYUTLIBATL NPY KANMBPOBKe 3aTyXaH A OMOPHON NMOLWAAKN C Napown
aHTeHH ¢ ucrnonb3oBaHuem metoga REFTS

3HaveHne Appr paccuuTbiBaeTes no dopmyne:

Anpr = VpRecT — Vsite + 8Vt + 8Vip + 8Viyz + Svrerrs + SYNL + 8V + 8VsrTx t 8VsrRX + OVaM- (G.2)
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Tabnwuuya G.2 — KanubpoBka 3aTyxaHusi ONOPHOI MNoWaakK ¢ NApoN aHTeHH ¢ ucnonb3oeaHwem metoga REFTS

HeonpeneneHHocTb X, u (x;) c u (x)
BxopHas senuunna X 6 ®yHkums pacnpenenenns| o 06
BEPOSITHOCTH

MNokasaHnsa namepnTenbHOro npuemHuka Vpreer +0,5 MpsamoyronsHoe 0,29 0,29
MNokasanuss namepuTensHOro npuemHuka Vg e +0,5 MpsamoyronsHoe 0,29 0,29
Paccornacoeanwe:
- reHepaTop — NpUeMHUK V4 +0,1 U-o6pasHoe 0,07 0,07
- reHepaTop — aHTeHHa &V +0,2 U-o6pasHoe 0,14 0,14
- aHTEeHHa — npUeMHKK SV +0,2 U-obpasHoe 0,14 0,14
BrvsaHvne REFTS Ovgerrs +0,1 MpamoyronbHoe 0,58 0,58
Koppekuusi npuemMHuKa:
- HenHenHas 3V +0,1 | HopmanbHoe (k = 2) | 0,05 0,05
- 6nnsocTb wymoBoro nopora OV +0 HopmanbHoe (k = 2) 0 0
BropuuHoe uanyyeHne oT kabens aHTeHHBbI:
- nepeparolasn aHtenHa dVgrrx 0,3 MNpsamoyronsHoe 0,17 0,17
- MpvemHas aHTeHHa 8Vgrpx +0,3 MpsamoyronbHoe 0,17 0,17
MauTa aHTeHHbI dvay + 0,15 MpamoyronsbHoe 0,09 0,09

PacwwupenHas HeonpegenenHocts U = 2u, (Aapr) = 1,34 Ob.
G.3 BenunumHbl, KOTOpbIe HEO6XOAMMO YHYUTbIBaTb NPU KanMbpoBKe 3aTyxaHus OMOPHON NNOLWWAAKU ¢ Napoi

aHTeHH ¢ ucnonb3oBaHmem COMTS
3HaveHne AAg paccuuTbiBaeTcs no opmyrne:

AAg = VpireeT — Veire — Aapr + 8Viy1 + Vg + 8V + 8V + 3Vir * 8VsrTx *+ 8VsrRx-

G

3)

Tabnwuua G.3 — KanvbpoBka 3aTyxaHusi ONMOPHON NMowaaky ¢ Napoi aHTeHH ¢ ucnonb3oBaHnem metoga COMTS

HeonpeneneHHocTe X, u (x;) G u (x)
BxogHas BenuuuHa x; 6 ®yHKUMA pacnpeneneHus 6 26
BEPOATHOCTU

MNokasaHusa namepnTenbHOro npuemHuka Vprect +0,5 MpsamoyronsHoe 0,29 0,29
MNoka3aHusi N3MepuTenbLHOrO NpuemMHuka Vgre +0,5 MpsamoyronsHoe 0,29 0,29
OnopHoe SA ¢ napoi aHTeHH + 1,4 | HopmaneHoe (k = 2) 0,7 0,7
PaccornacosaHue:
- reHepaTop — npuemMHuK SV, +0,1 U-o6pasHoe 0,07 0,07
- reHepaTop — aHTeHHa V). +0,2 U-o6pasHoe 0,14 0,14
- @HTEHHa — NPUEeMHUK &V, +0,2 U-o6pasHoe 0,14 0,14
Brvsnve REFTS OVggrrs +0,1 MpsamoyronsHoe 0,58 0,58
Koppekuus npuemMHuka:
- HenMHenHas 3V +0,1 | HopmaneHoe (k = 2) | 0,05 0,05
- BnnsocTb WymoBoro nopora 8V +0 HopmanseHoe (k = 2) 0 0
BTopnuHoe nanydeHue oT kabensi aHTEHHbI:
- Nepepatollas aHteHHa dVgrrx +0,3 MpsamoyroneHoe 0,17 0,17
- NpuemHas aHTeHHa S8Vgrrx 0,3 MpamoyroneHoe 0,17 0,17

PacwwupenHas HeonpegeneHHocTs U = 2u, (AAg) = 1,54 gb.
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Mpunoxexne A
(cnpaBo4Hoe)

CBeaeHUs 0 COOTBETCTBUU MeXrocygapCTtBeHHbIX CTaHOAApPTOB
CCbINTOYHbIM MeXAyHapoaHbIM CTaHOapTam

Tab6nwuuya[dA1 — CeBegeHnst 0 COOTBETCTBUMN MEXIOCYAAPCTBEHHBIX CTAHOAAPTOBR CCbINIOYHLIM MEXAYHapOAHbIM

K annapaTtype Ans U3MepeHusi paguornomMex u
NOMEXOYCTONYMBOCTU U METOAbl U3MEPEHUNA.
YacTb 4-2. HeonpegeneHHoCTH, cTaTucTnka m
MoaenupoBaHne HopM. HeonpeageneHHOCTb
M3MepeHWIi, Bbl3biIBAEMasi M3MEpPUTENBHON an-
napartypom

cTaHpgapTam
OB03Ha4YeHne N HaNMEeHOBaHUe Crenenb OB03HauYeHe N HaMMEeHOBaHUe
MeXAyHapoaHoro cTaHaapTa C%‘;TB';‘:T' MEXrocyAapcTBEHHOro cTaHgapTa

IEC 60050-161:1990 MexayHapodHbI 3MneKT- MOD [OCT 30372—95 CoBMECTMMOCTb TEXHUYECKNX CPEeACTB

poTexHudeckuin crioeapb. [naea 161. Onekr- 3NeKTpoOMarHuTHasl. TepMuHbl 1M onpeaenexHust

pOMarHMTHasi COBMEeCTUMOCTb

CISPR 16-1-1:2010 TexHndeckue TpeboBaHus MOD [IOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) Co-

K annapaTtype ans U3MepeHusi paguornomMex u BMECTUMOCTb TEXHUYECKUX CPEACTB 3MNeKTPOMarHMTHas.

NOMEXOYCTONYMBOCTU U METOAbl U3MEPEHUN. TpeboBaHusa K annapaTtype Ans u3amepeHusi napameT-

YacTe 1-1. Annapatypa ans usamepeHvsi pagmo- POB MHAYCTPUANbHbLIX PAAUONOMeEX WU MOMEXOYCTONYU-

nomMex u noMexoyctondmBocTu. N3meputens- BOCTU M MeToabl namepeHun. Yacte 1-1. Annapatypa

Hasl annaparypa ONsl N3MepeHnst NapamMeTPoOB UHAYCTpUAarnbHbIX paguo-
noMmex u nomexoycronymeoctu. MNpnbopbl ans namepe-
HUSI MHOYCTPUWarbHbIX paguonomex

CISPR 16-1-5:2003 TexHuudeckne TpeboBaHUSA — *

K annapartype Ans u3MepeHusi noMex u nome-

XOYCTOMYMBOCTM M MeToAbl uamepenus. Yactb

1-5. Annapatypa gnsi usmepeHvsi paguonomex

M MOMEXOYCTOMYMBOCTU. MchbITaTeneHble Mno-

Wwagku anst kKannbpoBKM aHTEHH B Monoce Yac-

ToT o1 30 Ao 1000 MITy,

CISPR 16-2-3:2010 TexHudeckue TpeboBaHus MOD [IOCT 30805.16.2.3—2013 (CISPR 16-2-3:2006) Co-

K annapaTtype ans U3MepeHusi paguornomMex u BMECTUMOCTb TEXHUYECKUX CPEACTB 3MNeKTPOMarHMTHas.

NOMEXOYCTONYMBOCTU U METOAbl U3MEPEHUN. TpeboBaHusa K annapaTtype Ans u3amepeHusi napameT-

YacTtb 2-3. MeToabl namepeHuin pagnonomex u POB MHAYCTPUANbHbLIX PAAUONOMeEX WU MOMEXOYCTONYU-

NOMEXOyCTONYMBOCTU. M3amepenne nanyvaembix BOCTM U MeTodbl namepeHuii. Hacte 2-3. MeToabl name-

paguonomex peHuin napameTpoB MHOYCTPUArbHbIX PaguMonomex u
NOMexXoyCcToNUMBOCTU. M3amepenne nanyyaemsix paguo-
nomex

CISPR 16-3:2003 TexHudeckue TpeboBaHUs K — *

annapaType A5l M3MepeHUsi MOMEX U NOMeXo-

YCTOMYMBOCTM M MeTodbl uamepenust. Hacte 3.

TexHnueckme otyetel CISPR

CISPR 16-4-2:2010 TexHudeckne TpeboBaHUSA IDT FOCT CISPR 16-4-2—2013 TpeboBaHusi k annaparype

ONsl N3MepeHnsi NapameTpoB UHAYCTpUAanbHbIX paguo-
nomMex U1 MOMEXOYyCTOWYMBOCTU U METOAbl U3MEPEHUN.
Yactb 4-2. HeonpegeneHHOCTH, CTaTUCTUKA U MOAENN-
poBaHue HopMm. HeonpeaoeneHHOCTb M3MEPEHUN, Bbl-
3blBaemMasl M3MepuTenbHOW annapatypomn
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OkoHnyaHue mabnuust [JA.1

OB03HauYeHe N HaMMEHOBaHUe Crenens OBo3HaYeHne N HaUMEHOBaHUE
MEXyHapoOHOro cTaHjapTa cooTeeT- MeXrocyapcTBEHHOro cTaHaapTa
cTBMA
IEC 61000-4-20:2010 3nekTpomarHMTHas co- — *

BMecTUMOocCTb. Yactb 4-20. MeToabl UCNbITAHUIA
M namepeHui. McnbiTaHma Ha 3NeKTpOMarHuT-
HYIO 3MUCCUIO Y MOMEXOYCTOMUMBOCTL B TEM-BON-
HOBOAAX

* COOTBETCTBYIOLWMI MEXIoCyAapCTBEHHbBIN CTaHAApT oTcyTcTBYeT. [lo ero yTBepgeHusi pekoMeHayeTcs uc-
nonb3oBaTh NepeBos Ha PYCCKWMIA S3bIK JAHHOTO MeXAyHapogHOro cTangapTa.

B HacTosiwem ctaHgapTe UCNonb3oBaHbl credytowme yCroBHble 0603Ha4YeHUs1 CTEeneHn COOTBETCTBUS CTaH-
[apToB:

- IDT — naeHTUYHbIE CTaHaapThl;

- MOD — mognchuumpoBaHHble CTaHaapThl.
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CISPR 16-3 TexHuyeckue TpeboBaHWA K annapatype 4ns M3MepeHusl paguonomMex U NoMexo-
YCTOMYMBOCTU U MeTOObI MamepeHui. YacTtb 3. TexHnueckme otyetbl CISPR
CISPR 16-4 TexHuyeckue TpeboBaHWA K annapatype 4ns M3MepeHusl pagronomMex U NoMexo-
(vacTn 4-1, 4-2, 4-3, 4-4) YCTONYMBOCTM U MeTOAbl MamepeHuin. HeonpegeneHHocTn, cratuctnka v moge-
nvpoBaHne HopMm
CISPR 16-1-5 TexHunyeckne TpeboBaHuA K annapaTtype AMsi U3MepeHuss pagronomMex U NOMexo-

YCTOWHMBOCTU W MeToAbl uamepenus. Yacte 1-5. Annapatypa pans namepenus
paguornoMmex U NOMexoycToWdMBoCTU. WcnbiTatenbHble nnowagkyn Ans kanuo-
POBKM aHTeHH B nonoce 4actot ot 30 MMy go 1000 My,

IEC 61169-8 Bbicoko4vacToTHble coeamHnTenu. Yactb 8. YacTuuHble TexHnyeckue TpeGoBaHus.
BY koakcuarnbHble COeaUHMTENW, BHELHWI NPOBOAHWK KOTOPOIO MMEET BHYTPEH-
HU gnameTp 6,5 mm (0,256 prorima), ¢ GanoHeTHeIM (BNC) 3axumom. Xapakre-
puctudeckuit umnegadc 50 Om (Tun BNC) (npegeaputensHo nybnukoBancs kak
IEC 60169-8)
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YK 621.396/.397.001.4:006.354 MKC 33.100.10 IDT
33.100.20

KrtoueBble CroBa: ayiekTpoMarHuTHasi COBMECTUMOCTb, MHAYCTpuarbHble paguornomexu (UMPIT), aHTeHHbI, name-
pUTenbHbIE MNoWaaKK, HanpskeHHoCTb nons UPT, pesepbepaloHHast kamepa
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