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FOCT CISPR 16-1-4—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsbl MeXrocyaapcTBeHHbIe, npasuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NMOOMOTOBJIEH ®epepaneHbiM rocygapCcTBeHHbIM BoaXeTHbIM yupexaeHnem «OpgeHa Tpyno-
Boro KpacHoro 3HameHu POCCUMICKWMIA Hay4YHO-MCCrenoBaTenbCkuili MHCTUTYT paguo umedn M. Kpusowe-
eea» CaHkT-Metepbyprckuin ounman — «JIOHUMP» n TexHunyeckum komuteTom no ctaHgaptusauumn TK 30
«3nNeKkTpoMarHUTHas COBMECTMMOCTb TEXHWYECKUX CPeacTB» HAa OCHOBE COBCTBEHHOro NepeBoaa Ha PyCCKUn
A13bIK aHIMOA3LIYHOM BEPCUM CTAaHAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHUI0 U METPONOrim

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTponornm u ceptudukaymm
(npotokon ot 31 aBrycta 2023 . Ne 164-11)

3a NMPUHATKE NPOrorniocoBanu:

KpaTkoe HanmeHOBaHWE CTpaHbl Koo cTpaHbi CokpalleHHoe HauMeHoBaHWe HaUMOoHaNnbLHoro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusauuu

ApmeHus AM 3A0 «HauuoHanbHBIA OpraH no ctaHgapTyv3auun u
MeTponorun» Pecny6rnvku ApmeHus

Benapyck BY locetanpapt Pecny6nukun Benapyck

KasaxcraH KZ locctanpapt Pecny®nuku KasaxcTtaH

Kuprunzus KG KblprelactaHoapT

Poccug RU Poccranpapt

TamKkukmucTaH Td TapxukcTanpapT

YabekucTaH uz Y3ctaHpapT

4 Tpukasom PegepanbHOro areHTCTBa MO TEXHUHECKOMY PerynmpoBaHuio U MeTponorum ot 25 ceHTa0ps
2023 1. Ne 947-cT mexrocygapcteeHHbin ctangapTt FOCT CISPR 16-1-4—2023 BBefeH B elCTBUE B Ka4ecTBe
HauwnoHanbHoro ctaHgapta Poccuickon ®egepaunn ¢ 1 oktabpsa 2024 r. ¢ npaBoM LOCPOYHOIO NPUMEHEHNSA

5 Hacrtoawwin ctaHgapT moeHTUYeH MexayHapogHomy ctaHgapTy CISPR 16-1-4:2019 «TexHudeckue
TpeboBaHuA K annapatype ONA U3MepeHusi paguMonoMex W MOMEXOYCTOWYMBOCTM WM METOAbl M3MEPEHWN.
YacTte 1-4. AnnapaTtypa Ana uamepeHus paguonoMex v noMexoycTONYUMBOCTU. AHTEHHbLI U UCMbITaTeNkbHbIe
nnowagky Ans usMepeHun nanyyaemslix nomex» («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», IDT), Bkntoyasa nameHenne AMD 1:2020.

HacTosiwee n3gaHue mexayHapogHoro ctaHgaprta CISPR 16-1-4:2019 umeeT cTtaTyc ocHoBoMnonarar-
wero craHgapta no AMC B cooTtBeTcTBMM ¢ PykoeoacTeom 107 M3K «3nekTpoMarHuTHasi COBMECTUMOCTb.
PykoBoacTeo no pa3paboTke cTaHAAPTOB HA 3MNEKTPOMAarHUTHYH COBMECTUMOCTLY .

MexayHapoaHeii ctaHgapt CISPR 16-1-4:2019 noarotoBneH MexayHapoOHbIM cneunanbHbIM KOMK-
TeTom no paguonomexam (CISPR) MexayHapogHom anektpoTexHudeckon komuccun (IEC), MNMogkomutetom A
«amepeHnsa paguonomMex n cTaTUCTUYECKNe MEeTOoObI.

HanmeHoBaHWe HacTosLWlero ctaHgapTa U3MeHeHO OTHOCWMTENbHO HauMEeHOBaHWSA yKa3aHHOro MeXay-
HapofHoro cTaHgapTa ansa npuesegeHus B coorsetcTere ¢ FOCT 1.5 (nogpasgen 3.6).
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FOCT CISPR 16-1-4—2023

HDVI npUMeHeHnn HacToAwero ctaHjaprta pekoMmeHayeTCcA UCNoNnb30BaTk BMECTO CCbINMOYHbIX MexXay-
Hapo4HbIX CTaHOAapPTOB COOTBETCTBYHLME UM MeXrocyaapCTBeHHble CTaHa4apTbl, CBeLEeHWA O KOTOPbIX NMpu-
BeAeHbl B AONMOMHUTENBHOM NPUNOXeHWn ﬂA

6 B3AMEH NOCT CISPR 16-1-4—2013

HHgpopmayus o seedeHuu 8 delicmeue (npekpawjeHuu delicmeusi) HacmosLweao cmaHdapma u uaMme-
HeHULl K HeMy Ha meppumopuu ykasaHHbIX ebilue 2ocydapeme nybnukyemcs 8 ykazamensx HauUuoHambHbIX
cmaHdapmos, uzdagaemsix € amux 2ocydapcmeax, a makxe e cemu MiHmepHem Ha calimax coomeemcmay-
OWUX HayUuoHanbHbix opaaHoe no cmaHdapmusayuu.

B cnyvae nepecmompa, UaMeHeHUs UiTu OMMeHbl Hacmosiujeeo cmaHdapma coomeemcmayiowas uH-
¢opmayus bydem onybrnukosaHa Ha ohuyuansHoM uHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHdapmusayuu, Memponoauu u cepmucghukayuu e kamanoze «MexzaocydapcmeeHHble cmaHdapmabi»

© OdopmnenHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepaumn HacTOAWMA CTaHAAPT HE MOXKET ObiTb MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAEeH, TMPaXKMPOBaH M pacnpocTpaHeH B KayecTee ouumanbHOro
u3gaHusa bes paspelleHua GefepansHOro areHTCTBa No TEXHUYECKOMY pPerynupoBaHui

W MeTponorum

i
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BeegeHue

HacTtosuwee yetBepTtoe uaganune CISPR 16-1-4:2019 ¢ nuameHeHunem AMD 1:2020 oTMeEHSIET U 3aMeHAeT
TpeTbe nagaHue, onybnukoeaHHoe B 2010 r., uameHexHue AMD 1:2012 v nuameHeHue AMD 2:2017 k Hemy
1 npenctaBnsaeT coboi TEXHUYECKUIA NepecMoTp.

HacTosillee u3naHue BKNYaeT cnefyllime TeXHUYECKUEe U3MEHEHWS OTHOCUTENBLHO MpeablayLero
M30aHus:

a) npobaBneHbl MONOXEHUNA, Kacawlnueca Banugaunum ucneiTaTensHONW NNowagkn B nonoce 4actoT
oT 30 go 1000 MI'y ¢ ncnonb3oBaHMEM MeTo4a 3TanoHHOW NMOLWaaKu;

b) nobarneHkbl NONOXEHWS, YYUTLIBAKOLLME OMarpaMMy HanpaBNeHHOCTU NMPUEMHON aHTEHHLI B Nonoce
yactot ot 1 go 18 I'u;

c) pobaBneHa OONOMHUTENbHAA TexXHMYeckass MHOopMauWa no BanvaauuK MChbiTaTeNbHOR Nno-
Wwaaku ¢ ucnonb3oBaHnem Metoga NSA (HopMannsoBaHHOTO 3aTyXaHWs NOWaaKn) ¢ LUMPOKOMOOCHBIMU
aHTeHHamMu B nonoce 4vacTtoT ot 30 go 1000 MIy,.

VI
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

COBMeCTMMOCTbL TEXHUYECKNX CpeacTB 3NNIeKTPOMarHMTHasa

TEXHUYECKWE TPEBOBAHUA K ANMNAPATYPE ANA N3AMEPEHWA PAOVUONMOMEX
M MOMEXOYCTOMYMUBOCTU U METOAbI UBMEPEHUH

YacTtb 14

AnnapaTypa AnA NaMmepeHua paguonomMmex n l'lOMexoyCTOﬁ‘-IVIBOCTM.
AHTEeHHbI U UcnbiTaTenbHbIe NMoWwaakM ans M3MEpEHIr1l7I nany4vyaemMbix nomex

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

Oarta BeepeHna — 2024—10—01
C NpPaBOM A0CPOYHOr0 NPUMEHEHUA

1 O6nacTtb NpUMeHeHUA

B HacToswem cTaHgapTe onpedeneHsbl XapaKTepUCTUKKM U KavyecTBO (DYHKLMOHMpPOBaHWS obopynoBa-
HUSA, NpefHazHa4YeHHOro ANs UaMepeHus nanyvyaemblx noMmex B nonoce vactoT oT 9 kl'y go 18 [MTu. B Hero
Takke BKMHOYEHbl TEXHMYECKMe TpeboBaHUsA K aHTEHHAM W UCNbITaTeNbHbIM NNoLwaakam.

MpumeyvyaHune — CISPR 16-1-4 B cootBeTcTBMM C PykoBoacteom IEC 107 sBnseTca ocHoBoNonararLwuM cTaH-
paptom no 3AMC gna ucnons3oBaHWs KomuTeTamu no npogaykuuun IEC. Kak ykazaHo B IEC 107, koMUTETLI MO NpoayKLMK
OTBETCTBEHHbLI 3a onpegeneHune npumenmmoctt IMC ctaHgapta. CISPR 1 ero nogKkoMUTETEI FOTOBLI K COTRYAHUYECTBY C
KOMUTETaMW MO NPoAyKuun B 0bnacty oueHkM KoHKpeTHeIX IMC mcnbiTaHWi onpegeneHHbIX U3nenuii.

TpeboBaHUs HACTOSILLErO CTaHAapTa AOMKHbI BEINMOMHATLCS Ha BCEX YacToTax M ANs BCEX YPOBHEN Uany-
YaeMbIX MOMeX B Npegenax ananasoHos uaMeperuin CISPR, ycTaHOBNEHHbIX AN 3MepUTenbHLIX YCTPOWCTE.

MeToabl M3MepeHWi npeacTaBneHbl B YacTu 2—3, OOMNONHUTENbHaA MHgopMauva no paguonome-
XaM MpUBOAMTCA B 4acTu 3, a HeonpeneneHHoCTH, CTAaTUCTMKA U MOAENUpPoBaHWe HOPM BXOOST B YacTb 4
CISPR 16.

2 HopmaTuBHbIe CCbINKU

B HacTosllem cTaHZapTe UCNONb30BaHbl HOPMATUBHLIE CCbIMNKW Ha cnefylollne cTaHoapTsl [Ans gatu-
POBaHHbLIX CCbINOK MPUMEHSIOT TONbKO YKa3zaHHOe U3gaHue CCbINMoYHOro ctTaHgapTta, AN HedaTupoBaHHbIX —
nocrnegHee u3gaHue (BKMNOYasa BCe ero M3aMeHeHus)].

CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring apparatus (TexHu4eckue Tpebo-
BaHWA K annapartype AMs M3MepeHus pagnornoMex U MoOMexXoyCTOMYMBOCTH M MeToabl M3MepeHui. Yacts 1-1.
Annapatypa 4na u3MepeHus pagMonomMex 1 NoMexoycToN4MBOCTH. MiamepuTenbHasa annapatypa)

CISPR 16-1-5:2014, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-5: Radio disturbance and immunity measuring apparatus — Antenna calibration sites and
reference test sites for 5 MHz to 18 GHz (TexHunyeckne TpeboBaHuA K annapatype Ons M3MEpeHUs paguo-
nomMex U NoOMexoyCTOMYMBOCTW U MeTodbl namepeHuin. Hacte 1-5. Annapatypa gns uaMmepeHus paguonomMex
¥ nomexoycToiumBocTu. MNnowanku Ang KanubpoBKW aHTEHH W 3TanoHHbIE UCMbITaTeNbHble NMoWaakM 4ns
AwanasoHa YactoT oT 5 My go 18 M)

MapaHune ochbuumnansHoe
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CISPR 16-1-5:2014/AMD1:2016

CISPR 16-1-6:2014, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-6: Radio disturbance and immunity measuring apparatus — EMC antenna calibration
(TexHuueckne TpeboBaHUA K annapaTtype ANg U3MEPEHUS paaNoNoOMex U MOMEX0YCTONYNBOCTM U METOAbI 13-
MepeHuid. YacTe 1-6. Annapatypa 4ns u3aMepeHus paguonomex u nomexoycronumnsoctu — Kanubpoeka SMC
AaHTEHH)

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated disturbance
measurements (TexHudyeckue TpeboBaHMA K annapatype AN U3MepeHWs pagnonoMex M NMOMEeXOYyCTOWYM-
BOCTU U MeTodbl UamepeHui. Yactbe 2-3. MeToabl usMepeHus NoMex U NoOMexoycTon4YMBOCTU. M3aMepeHus
N3ny4aemMbix NOMex)

CISPR TR 16-3, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 3: CISPR technical reports (TexHudeckue TpeboBaHWa kK annapaTtype Ans U3MepeHns pagMonomMex U no-
MEXOYCTONYMBOCTU U MeToAbl MaMmepeHuin. YacTb 3. TexHuueckue otdetsl CISPR)

CISPR 16-4-2, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4-2: Uncertainties, statistics and limit modeling — Measurement instrumentation uncertainty (TexHuue-
ckue TpeboBaHuA K annapaTtype Ans M3MepeHusi paguonoMex U NOMEXOYCTOMYMBOCTA M METOAb! U3MEPEHWH.
Yactb 4-2. HeonpegeneHHOCTW, CTAaTUCTUKA M MOOENUPOBAHWE HOPM. VIHCTpymMeHTanbHas HeonpegereH-
HOCTb M3MepeHWi)

IEC 60050-161, International Electrotechnical Vocabulary. Chapter 161: Electromagnetic compatibility
(MexagyHapogHbIil OnekTpoTexHudeckuin Cnoeapek. [Mmaea 161: 3nekTpomarHMTHasi COBMECTUMOCTh)

3 TepMuHbI, onpeaeneHUa U COKpalleHuns

B HacTtoswem cTaHgapTe npUMeHeHbl TePMKHbI, onpeneneHna KU cokpauweHus no CISPR 16-1-1,
CISPR 16-1-5 n IEC 60050-161, a Takke cnegytolime TEPMUHBI C COOTBETCTBYIOLLUMN ONpeaerneHnsiMN.

ISO v IEC noagepxuBaoT TepMUHONOrMYeckne basbl AaHHbIX A8 UCNONb30BaHWA NpY CTaH4apTU3aUmMu
no cregyrLwmnm agpecam:

- Onektponegusa IEC: poctynHa no agpecy http://www.electropedia.org/;

- nnaTdpopma oHnamnH-npocmoTpa ISO: gocTtynHa no agpecy http://www.iso.org/obp.

3.1 TepMuUHBI U onpegeneHnn

3.1.1 anTeHHa (antenna): [Mpuemonepenatymk, NpeobpasyloLlni KaHann3npoBaHHYH 3NeKTPOMarHuT-
HYH 3HEeprnio UAepPHON NMHUN B U3NYyYaeMyto B MPOCTPaHCTBO BOMHY M HaobopoT.

MpumMmedvaHne 1 — B KOHTEKCTE HACTOSALLEro CTaHAApTa ANA aHTEHH, B KOTOPbIX CUMMETPUPYHOLLEE YCTPOIA-
CTBO ABMSAETCA HEOTHEMMEMOW YACThI0 AN (OYHKUMOHUPOBAHNS aHTEHHbI, TEPMUH «E@HTEHHA» BKIMOYAET U 3TO CUMME-
TPUPYIOLLEE YCTPOMCTRO.

3.1.2 koachhmumeHT KanMbpoBKM aHTeHHbl F, (antenna factor, AF): OTHOWeHNe HanpPsKEeHHOCTH
3MNEeKTPMYEecKoro Nons MNioCKOoW BOMHLI, Nafallien ¢ HanpasfeHusl, COOTBETCTBYHLLEro KOHCTPYKTUBHOW
SMNeKTPUYECKON OCK (T. €. IMaBHOM OCU AHTEHHLI), K HANPSHKEHMIO, HABOOMMOMY Ha YKa3aHHOW Harpyake, nog-
KIOYEHHOW K aHTEHHe, NpW U3MepeHWn B YCroBKaX CBOGOAHOro NpocTpaHcTea.

MpumeyvyaHnne 1 — CokpalleHne AF MCNoOnb3yHT B KAYeCTBE OCHOBHOMO TepMUHa Ans o6o3Ha4veHna Koadpdou-
uneHTa kanubposku, a F, obosHaqaeT KoahUUMEHT KanMBpPOBKN aHTEHHbI HA 3NEeKTPUYECcKoW ock B cBoBoOHOM npo-
ctpaHcTBe. Ha AF moryT BnuaTte nMnegaHc Harpy3ky (0bbiqHO 50 OMm), NogknYeHHOW K aHTeHHe, a Takke YacTtoTta. na
BUKOHUYECKOW aHTEHHBI TaKOW MMNeaaHc MoxXeT aoxoauTb Ao 200 Om. [Ina aHTeHH Be3 CUMMMEeTPUPYIOLLEre YCTPOUCTBa
VMMNegaHc paBeH umMnenaHcy Harpysku, 0beidHo 50 Om. Ha AF moryT BnnaTb B3aMMHasi CBA3b MeXOy aHTeHHOW 1 nna-
CTWHOW 3a3eMIeHns 1 HanpaeneHHocTs. OTHocUTeNbHO Bonee nogpobHON MHAOPMAaLMK CM. CNEQYIOLINE ONpeaeneHns
u nogpasgen 4.2 s CISPR 16-1-6:2014.

MpumevaHue 2 — dusnveckasa equHnLa usmeperns AF — M1, a usmepeHHble gaHHbIe 0BbIMHO BbIpaXKeHb!
B A6 oTHocuTenbHo 1/m [AB (M™1)]. Mpu M3MepeHUsX Uany4aembix NOMeX Mpu U3BECTHOM F, HanpsKeHHOCTL nons na-
AaloLero uany4yeHns E MOXHO paccymMTaTth Mo nokasaHuio V MamMepuTenbHOro NpueMHMKa, NoaKMioYEHHOro K aHTEHHE, a

MMEHHO:
E=V+F,
rae £ seipaxaeTcs B ob(MkB/m), V— B ab(MkB) n F, — aB(m™1).
2
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3.1.3 3aTyxaHue 3TanoHHOW NMOWAaAKU C aHTeHHOW napon Appg (antenna pair reference site
attenuation): Habop pe3ynbTaTtoB M3aMepeHuns 3aTyXaHusi Npu BePTUKanbHON M rOPU30HTAaNbHOW NONApM3aLmmn
C MCNonb30BaHWEM Napbl aHTEHH, OTCTOALLMX APYr OT Apyra Ha YKa3aHHOM PAcCTOSHWM Ha MaeanbHoOW OT-
KpbITOM UCMbITAaTENbHOW NNOLWaaKe, Koraa ogHa aHTeHHa HaXxO4WTCsl Ha yKa3aHHOW (PUKCUPOBaHHOM BbicOTe
OTHOCUTENLHO NMACTUHLI 3a3eMIEHUA, a Opyras CKaHUpPyeTCsl B YKa3aHHOM [Mana3oHe 3HaYeHW BbICOTbI, B
KOTOPOM PErncTpupyroT MUHUMaNbHbLIE BHOCUMbIE NOTEPK.

Mp umedaHue 1 — lMapameTp A,pr ABNAETCA BOAEUCTBYIOLLMM CPaKTOpOM npu pacyete HeONpeaeneHHoCTU
“3MepeHuin Npy BanujaumMu NnoLagkn ¢ UCNonb3oBaHNeM MeToda 3TanoHHoW nnowagkm (RSM).

MpumedaHune 2— 3Ha4eHNsa U3MEPEHUA A,pg MCMOMNbL3YIOT ANS CPABHEHUA C COOTBETCTBYIOLLMMW 3HAYEHNA-
MW U3MepeHKUiA 3aTyxaHusa niowagkm COMTS gns oueHkM kavecTea (hyHKUMoHMpoBaHus COMTS.

3.1.4 onopHas To4Ka aHTeHHbI (antenna reference point): CpegHas Todka aHTEeHHbI, OT KOTOPOW U3Me-
PSOT paccTosiHWE [0 UCnbiTyemoro obopyaoBaHWs UM BTOPOW aHTEHHbI.

MpumedaHue 1 — OnopHas To4Ka aHTEHHbI onpegenseTca NMbo NPoM3BOAUTENEM C MOMOLLBLIO Mapkepa Ha
aHTeHHe LPDA, nnbo nabopatopwueit, npon3sogsiwiein kannbposky.

3.1.5 cummeTpupyrowee ycTponcTBo (balun): YcTpolcTBo Ans nepexofa oT HECMMMETPUYHON NUHUN
nepenadyn K CUMMETPUYHON M HaobopoT.

MpumeyaHue 1 — CUMMETPUPYIOLLEE YCTPOMNCTBO MCMONL3YETCA, Hanpumep, AN COrnacoBaHWa 3NEMEHTOR
CUMMETPWYHOM aHTEHHbBI C HECMMMETPUYHOW huaepHOR NMHMER, HanNnpUMep KoakcuanbHbiM Kabenem. CUMMETpUpYoLee
YCTPONCTBO MOXET TpaHchopMUpoBaTh COGCTBEHHBIM MMNEAaHC, OTNYHbIA OT E4MHNLBI.

3.1.6 ucnbiTatenbHas nnowaaka aAnsa kKannbpoBkM aHTeHH (calibration test site, CALTS): OTkpbiTas
MCnbITaTeNbHaA NMowanka ¢ MeTannmyeckon NnacTUHON 3a3eMNeHna U CTPOro ornpeneneHHon xapaktepu-
CTUKOW 3aTyXxaHWs NoLlagK1 NpU ropu3oHTanbHOM Nonapu3auUmMm anNeKTpUuYeckoro nors.

MpumevaHne 1— CALTS mcnonbsyeTcs A4ns onpeaeneHns koaduumeHTa kanubpoBKM aHTeHHbl B cBOBOI-
HOM MPOCTPaHCTBE.

3.1.7 nornowawllee ycTpOWCTBO cuHpasHoro pexmnma (common mode absorbing device, CMAD):
YCTpOWMCTBO, KOTOPOE MOXHO MCMOMNb30BaTh HA Kabensx, MCXOOSALWMX M3 UCMbITaTensHOro obbema npu ms-
MEPEHUAX M3Ny4YaemblX NOMeX, ANs YMEHbLUEHWA HeonpeaeneHHOCTU U3MEPEHWIA NMpu ONpeaeneHun cooT-
BETCTBUSA HOpMaM.

3.1.8 nnowapka onsa ucnbiTaHnA o6opyJoBaHMA Ha COOTBeTCTBME HopmaM (compliance test site,
COMTS): MNnowagka c okpyxawLlen anektpomarHutHon (M) cpegou, obecnevrBaLeil NpaBUIbHOCTb,
MOBTOPSIEMOCTb Pe3ynbTaToB M3MepeHWU HanpsKEHHOCTW MOMs MOMEeX OT MCMbITyeMoro obopyaoBaHms ans
CPaBHEHMUS UX C COOTBETCTBYHOLLEN YCTAHOBMEHHOW HOPMOH.

3.1.9 kpocc-nonApu3auuMoOHHAA XapakTepucTuka (cross-polar response, XPR): Mepa nogaBneHus
aHTEeHHOW Nons ¢ NonepevHolr nonsapuauuein Npyu NoBOPOTE aHTEHHbI B NMHENHO-NONAPU30BaHHOM 3MeKTpo-
MarHWTHOM TMorfe, KOTOpoe OOHOPOAHO Mo hase ¥ aMnnMTyae B anepType UCNbITYEMOM aHTEHHbI.

3.1.10 o6bem ucnbiTyemoro obopygoBaHua (EUT volume): Llunungp, onpegensiemeli rabaputHbIM
AWaMeTPOM W BbICOTOI McnbiTyemoro o6opygoBaHust (EUT), B KOTOPbIA NOMHOCTBIO BNMCHIBAKOTCSA BCE YacTh
peansHoro EUT, Bknto4as kabenbHble KPOHIITEAHbLI U yvacTok kabens anuHon 1,6 m (30 My — 1 Tu) n
anuHon 0,3 m (1 TTu u Bbiwe).

MpumevaHune 1 — OOHMM U3 HECKOMbKUX KPUTEPUEB, OrpaHmndmnBarolumx obbem EUT, AaenseTcs ucnbitatens-
Hbll 0bbeM (cM. CISPR 16-2-3).
MpumeyaHue 2— O6bem EUT umeet anametp D (rabapuTHsiid oMaMeTp) U BLICOTY A.

3.1.11 nonHocTblo Ge3axoBasa kamepa (fully-anechoic room, FAR): [NomMelyeHre, WecTb BHYTPEHHUX
NOBEPXHOCTEN KOTOPOro MOKPbIThl BbICOKOYACTOTHBIM MOrMoLWwanLWwmnM matepuanom (1. e. BY-nornotutenem),
KOTOPbIA NOrNOLWAET SNEKTPOMArHUTHYIO SHEPTMID B paccMaTpuMBaeMoM AWanas3oHe 4acToT.

MpumedvaHune 1 — B obwmx uensx uamepeHus uanydaemolx nomex FAR cnegyeTr KOHCTpyupoBaTbk BHYTPU
3KPaHWPOBAHHOIO NOMELLEHNS.

3.1.12 rm6puagHan aHTeHHa (hybrid antenna): AHTeHHa, cOCTOALAA M3 CEKLUMW MOronepnognyecKon
AWMONbHON PELLETKN C NPOBOMNOYHbIMK aneMeHTammn (LPDA) 1 LuMpOKONONOCHON AUMNOMBLHOM CEKLMWN.

MpumedvaHune 1— Camblit ANUHHBINA 3nemeHT cekuny LPDA oBbl4HO MMEeeT pe3oHaHe Ha YyacToTe npubnuamn-
TensHo 200 MIU, a HecyWwas KOHCTPYKUMS aHTEHHOW PELUETKM YANMHAETCA Ha PasOMKHYTOM KOHUE ANst MMTaHWsA NOaKIo-
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YaeMOoW CeKUWK LLIMPOKOMNONOCHOro AnNons (Hanpumep, BukoHM4eckoro unu B suae 6abouku). B nonoce yactot ot 30 o
200 MINy WMpOKONOMOCHEIA AWMNONE UMEET XapaKTepUCTUKY, aHanorMyHylo BVKoHUYeCKon aHTeHHe, B 0COBEHHOCTW 3To
KacaeTca U3MeHeHUs koadduumeHTa KanubpoBKkK B 3aBUCMMOCTU OT BbICOTHI.

MpumevaHue 2 — [OnNg MUHUMU3EAUUM NapasUTHBIX (HexenartenbHbiX) BY-TOKOB Ha BHeLWHEeM MNpOBOOHUKE
KoakcuaneHoro kabens, nonagarwLwmnx B U3MepUTENbHbIA MPUEMHUWK, Ha PAa30MKHYTOM KOHLE HECYLLEeR KOHCTPYKL MK
(1. €. caagun) 0BbIYHO MCNOMNbL3YIOT KaTYLLKY CMHGA3Horo pexuma.

3.1.13 ngeanbHasa OTKPbITaA McNbITaTenbHas nnowagka: naeansHana OATS (ideal open-area test
site, ideal OATS): OTkpbITas UcnbITaTenbHas nnowagka ¢ abconTHO MafKow uheanbHO NPOBOASLEN nna-
CTUHOW 3a3emrneHnsa BecKkoHe4YHon NNoLaan, He UMetoLLIaa OTpaxKalLWMX 00 bEeKTOB, 3a MCKIToYeHWeM nnacTu-
Hbl 3a3eMneHus.

MpumeyvyaHue 1 — WgeanbHaa OATS — 3T0 TeOpeTUYeCKoe COOpYXEHWe, UCMorb3yeMoe B onpeaeneHuu
M3MEePAEMON BEMUYMHBI Appp M B pacyeTax TeOpeTUYeCKUX BHOCMMbIX MoTepb A, CTaHOapTW30BaHHOW NMOLAaKK Ons
NNoLwaaok ¢ NNacTMHOW 3a3eMNeHus.

3.1.14 BHocumble noTtepu (insertion loss): MNMoTepw, cBA3aHHbIE C YCTAHOBKOW YCTPOWCTBA B MWHUKD
nepegavu, BbipaXKeHHbIe KaK OTHOLEHWE HanpsiKeHWs HenocpeacTBEHHO Nepeq TOHYKOW YCTaHOBKN UCMbITYe-
MO0 YCTPOWCTBA K HAaNps»KeHWo Nocre Hee, 40 WU Nocrne yCTaHOBKHM.

MpumevaHne 1— BHOCMMbIE NOTEPKU PaBHLI BENWYMHE, 0BpaTHOM S-napameTpy nepedadn, T. e. |1/S5].

3.1.15 aHTeHHa c Manon HeonpegeneHHocTbk (low uncertainty antenna): »Kectkas GukoHn4yeckas
unu LPDA-aHTeHHa, KoTopasa oTeevaeT TpeboBaHWAM K KPpOCC-MONsAPU3aLMOHHON XapakTepPUCTUKE U Xapak-
TEPUCTUKE CUMMETPUYHOCTU, NPUBELEHHLIM B HACTOALWEM CTaHOapTe, U HeonpedeneHHoCTb KoadduuMeHTa
kanubposku koTopoit — MeHee 0,5 b, ucnonbayemas gns U3MepeHUs HanpsKeHHOCTW ANeKTPUYECKOro Nnons
B KOHKPETHOW TO4YKe MpoCTpaHCcTBEa.

MMpumevyaHmnme 1— OnucaHre aHTEHH C Marol HeonpeaeneHHOCTLIO NpuBeneHo B A.2.3 (MpunoxeHne A).

3.1.16 mexaHW4YecKas aneKTPUYECcKan OCb aHTeHHbI; HarpaeneHue MakcumMmyma ouazpamMmmbl Hanpas-
NEeHHOCMU aHMeHHbI; OOPHOe HarpasneHue; 3f1eKmpuvyeckas OCb HarnpasneHHol aHmeHHs! (mechanical
boresight, boresight direction, boresight): HanpaeneHnvwe ocHoBHOro ny4a, KoTopoe onpeAensieTcs recMeTpu-
4YeCKWMU CBOMCTBAMMW aHTEHHbI.

MpumeyvaHue 1 — [Ona SMC-aHTeHH HanpaBneHne OCHOBHOIO fy4ya Kak NpaBumo: a) COOCHO HanpaeneHuo B
TNUHUK C MeXaHM4ecKon npodonsHoi ockldo LPDA-aHTeHH; b) nepneHauKynapHO aneMeHTam LWThbIPEBOW aHTEHHbI, AUMNONs
1 BUKOHWYECKNX @HTEHH W C) NepneHanKynapHO opOHTansEHOMY PacKpbIBY PYNOPHbLIX aHTEHH. B kaxgom 13 aTux cnyvaes
OpTOroHanbHas NMHWSA COBNagaeT C LEHTPOM aHTEHHbI.

3.1.17 Honb (null): MMHUMYM B YPOBHE CUrHana, nony4arolmniAcs U3 BEKTOPHON CyMMbl MPSIMOrO U OT-
pa)eHHOro OT 3eMMW CUTHaroB Ha NMPUeMHOW aHTeHHe C YPOBHEM, CYLWECTBEHHO MEHbLLUUM NPU CUH(Aa3HOM
CMOXEHUN 3TUX CUTHAMOB.

MpumevyaHmne 1 — Hynesyo rmyBuHy M3MepsioT NO CyMMe NPSMOro ¥ OTPaXKeHHOro OT 3eMSN CUrHanoe, Ha-
xogdwmxcs B cpase. Homb B NpyHMMaeMoM cUrHane MMeeT MecTo B Criydae, Korga aHTeHHbl HaxoaaTcs Hag NNacTUHOW 3a-
3EMIIEHUA HA TAKOW BLICOTE, YTO NPAMONM M OTPaXKEHHbLIW CUrHane! ByayT B NpoTnBodhase, YTo MOXET NpuBecTM K BonbLwon
HeONpeneneHHoCTU B UBMEPEHWW HAanpsbkeHHOCTK nona. Honb npoctupaetcs ot 90° po 180° BHe 3aBucuMMocTuM OT dhasbl.
Hynesasa rnybuHa Ha 90° cocTaBnseT npubnuantensHo 6 ab. MMybuHa cpaBHUMA ¢ BNMXaWWnM cocegHUM MaKCUManb-
HbIM CUrHarnoMm B CKaHWPOBAHHOM MO 4acToTe OTKIMKe (MW NPYU CKAHUPOBAHWW BbICOTLI OQHOW aHTEHHbI Ha (PMKCUPOBAaH-
HOW YacToTe).

MpumevyaHmne 2—TlpoBan B ypoBHE CUrHana Ha aNeKTPUYecKoi OCK 41 HEKOTOPLIX aHTEHH B BAe ABOWHOMO
rpebeHyaToro BONMHOBOAHOMO pynopa/aByxrpebHeBbix pynopHbix aHTeHH (DRH) uHorga paccmatpueatoT Kak Horb. [laHHoe
onpefeneHue K Takum NpoBanam He OTHOCUTCH.

Mpumeuvyanune 3 — B IEC 60050-726:1982, 726-02-07, onpegeneH MMHUMYM CTOAYEN BOMHbI C CUHOHUMOM
«y3en (cTosiYel BOMHbI)» Kak MecTOMONOXeHWe B Cpede pacrnpocTpaHeHus:, rae BeKTOpHas cyMMa, MMeroLLan yKazaHHYyo
BEMNUYMHY Mons ABYX BOMH, CO34ALLMX CTOAYYH BOFHY, MUHMMAanbHa.

3.1.18 ncneiTaTensHas nnowagka ¢ KBasamcBo6oaHbIM NpocTpaHcTBOM (quasi-free space test-site):
CpencTteo onst MaMEpPEHUA M3ny4YaemMbiX Nomex, npegHasHadeHHoe ans obecnevyeHnss ycrioBuin cBobogHoro
npocTpaHcTBa.

MpumevaHnue 1— [naobecnevyeHns KpUTEPUS NPUTOSHOCTU NMOLAMAKM, KOTOPLIA MPUMEHUM K paccMartprBa-
MO NpoLeaype U3MepeHUs nany4yaemelx NoMex, HexxenaTenbHble OTPaXKeHUs OT OKPYXKaKLWMX 0OLEKTOB AOIMKHbI ObITh
CBeAeHbl K MUHUMYMY.

4
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3.1.19 stanoHHana ucnbiTaTenbHasa nnowagka (reference test site, REFTS): OTkpbiTaa ucneitarens-
Has nrowazka ¢ MeTannM4yeckon NNacTUHON 3a3eMMNeHMUst U CTPOro ONpeaeneHHON XapakTepUCTUKON 3aTyxa-
HUA NNOLWAankn NPy ropu3oHTanNbLHOM U BEPTUKaNbLHOR NONAPU3aLIMA 3NEeKTPUYECKoro nons.

MpumedvaHnne 1 — [OnaA oueHku kavecTBa yHKUMOHUpoBaHMA COMTS Mcnonb3yoT pesynsraTbl M3MepeHus
3atyxaHua nnowanku REFTS v cpaBHMBAKOT MX C COOTBETCTBYHLLMMW pe3ynsTatamu nameperus satyxaHna COMTS.

3.1.20 koadppuuymeHT otpaxeHus (reflection coefficient): OTHoweHKe 0BLLero 3Ha4YeHUs K OTpaKEHHON
BOIMHE W K nagatollen beryLien BonHe.

MpumeyaHue 1— CnegoBarensbHo, KOAMMULNEHT OTPaKEHWS N0 HANPSKEHWIO ONPeaensoT Kak OTHOLLUEHUE
KOMIMIEKCHOTO HaMNPSKEHUS OTPaXKEHHON BOMHBLI K KOMMMEKCHOMY HaMpsiKeHWHo nagatoliei BonHbl. KoadduumeHT oTpa-
KEHUS HaMpsKeHWsl paBeH napaMeTpy pacceaHus S11.

3.1.21 pe3oHaHcHaa AunonbHaA aHTeHHa; HacmpoeHHas OurnonbHas aHmeHHa (resonant dipole
antenna, tuned dipole antenna): AHTeHHa, cocTosAlWas 13 ABYX NPAMbIX KOMMWHEAPHbIX MPOBOOHUKOB paBs-
HOW ONMHbI, PACNONOXEHHbIX KOHLAMK APYr K ApYry, C HebonblIMM pa3aennTernbHbIM pacCcTOssHUEM/3a30P0M,
obecneuynBalLLMM CUMMETPUYHOE MUTAHUE, NMPKU 3TOM ANWMHA KaXK4oro NpoBOOHMKA OUMNONSA, HAXO4ALWerocs
B cBODOAHOM MpOCTpPaHCTBe, COCTaBnsaeT NpubnuanTeneHO YeTBepTb OMMHBI BOMHbI, TAK YTO Ha yKasaHHON
YacToTe BXOOHOE MNOMHOoe CONpPOTMBIEHME NPOBOMOYHON aHTEHHLI, UI3MEepeHHOe Ha 3TOM pacCcTossHUK/3a30pe,
OygeT MMeTk HyreBylo peakTUBHYH COCTaBMSOLLYHO.

3.1.22 napameTpbl pacceaHus; S-napamempsi (scattering parameters, S-parameters): Habop uz3 ye-
Thbipex napameTpoB, UCMOMb3yeMbli M5 ONMCAaHWA CBOWCTB ABYXMNOPTOBOW CXEMbl, YCTAHOBMEHHON B MMHUK
nepegadu.

3.1.23 nony6e3axoBan kamepa (semi-anechoic chamber, SAC): SkpaHvpoBaHHOE NOMeLLeHne, B KO-
TOPOM NATb M3 LIECTW BHYTPEHHWX MoBepxHocTerd obnuuosaHel BY-nornowatowmm matepuanom (1. e. BY-
nornoTuTenem), KOTOpbIM NOrMOLLaeT aNeKTPOMarHUTHYI0 3HEPTUIO B paccMaTprvBaeMoM AuanasoHe 4acToT, a
HWXHSAS TOPU30HTaNbHasA NOBEPXHOCTb ABMAETCH NPOBOAALLEN NNacTUHON 3a3eMnNeHus Ans MCNoNb30BaHUA C
ucnbiTatenbHbIMKU ycTaHoBkaMn Ha OATS.

3.1.24 meTon kanubpoBkm «K3 — XX — Harpy3ka — HackBo3b» [«HackBo3b — XX — K3 —
cornacoBaHue»] (short-open-load-through calibration method, SOLT; through-open-short-match calibration
method, TOSM): MeToa kannbpoBKM BEKTOPHOrO aHanwuaaTopa Lenei ¢ MCMNoNb30BaHMEM TPeX M3BECTHbIX
cTaHOapToB MMMeAaHca: KOpPOTKOe 3aMblKaHue, XOrnocToW Xo4 WM corflacoBaHHasa Harpyska, — U OfHOro
cTaHjapTa nepegadyum — HacKBO3b.

Mpumeuvanne 1 — Metog SOLT WMPOKO MCMONL3YETCH, W, KaK NpaBunio, uMmeetcsa HeobxooMMbl ANs Kanu-
GPOBKM KOMMIEKT 3NEMEHTOB C XxapakTepuctuyeckum umnegancom 50 Om. lMonHas mMogenb NorpellHocTer AnA ABYX
MOPTOB BKMHOYAET LECTb ANEMEHTOB NOTPELLUHOCTI AN KaXK40ro U3 npaMbIX U obpaTHbIX HanpaeneHuin (Npyu ABeHaauaTu
OTAEMbHbIX ANEMeHTax NorpeLwlHocTH), 4To TpebyeT Ans npoBefeHns KannMbpoBKM ABeHanLaTb 3TANOHHbIX U3MEPEHWNIA.

3.1.25 saTyxaHue nnouwanku A (site attenuation, SA): MuHUMansHble BHOCUMbIE NMOTEPW NIOLLAOKN,
namepsemMblie MeXay OBYMSI COMMacOBaHHbLIMU NO NONAPU3aLMK aHTEHHAMW, HaXO4AWMMUCS Ha UCNbITaTeNb-
HOW MroLlajke, KOr4a O4HY U3 HMX NepemellaloT No BepTuKanu B onpefeneHHoM Auana3oHe BbICOT, a APYryto
yCTaHaBnuBakwT Ha (PUKCUPOBAHHOWN BLICOTE.

Mpumeuvanune 1 — TepMuHbl «BHOCUMbIE MoTepy nnowagkuy» (cMm. 3.1.26) n «3aTtyxaHve nnowiagkuy dak-
TUYeck 0Bo3HaYaloT OAHY W Ty e U3MEPSEMYI0 BENWYMHY, OOQHAKO TEPMUH «3aTyxaHue nnowagku» (SA) ucnonbayot
B KOHTEKCTe onpedeneHnst MMHUMarbHbIX BHOCUMBIX MoTepb nnowanky (SIL) mexay napoi aHTeHH, Korga oaHy M3 HUX
nepemMeLLalT No BbICOTE OTHOCUTENBHO NNACTUHBI 3a3eMMNeHUs.

3.1.26 BHOCMMbIe NoTepu nnowagkm A; (site insertion loss, SIL): MNoTepn nepena4v mexay napomn
COrnacoBaHHbIX MO NONApU3aLMK aHTeHH, KOrda HenocpeacTBeHHOe ANeKTPUYecKoe CoeiMHeHne Mexay Bbl-
XOOOM reHeparopa v BXO40M NMPUeMHVKa 3aMeHSI0T nepeaarnLlen n NpUemMHON aHTeHHaMu, yCTaHOBNEeHHbIMM
B OnpejeneHHbIX ToYKax Ha UcnblTaTenbHOW NnoLanke.

3.1.27 ucneiTaTenbHbIN 06beM (test volume): ATTecToBaHHbI 0GBEM B MCMBITATENBHOM CPeAcTBe, B
KOTOpPOM yCcTaHaBnusaeTcs ucneiTyemoe obopygosaHue (EUT).

MpumeyaHue 1 — [OAna onpegeneHus ucnelTaTenbHOrO obbema B HACTOALEM CTaHAAPTE MCMONb3YHT Npo-
uenypsbl Banuaauuu.

MpumedyaHune 2 — Kak onpegeneHo B HACTOALLEM CTaHAapTe, UCMbITAaTeNbHLIA 06beM MMEET LMMUMHApUYe-
ckyto chopmy. B gpyrux ctaHgapTax Obinv gaHel onpegeneHns nenbitatenbHelX 00beMoB Apyror hopMel, HanpuMep Kyobu-
yeckon — B IEC 61000-4-20 [22] (TEM-BonHoBOARI).
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3.1.28 kanubpoBKa «HackBo3b — oTpaxeHue — nuHuaA» [through-reflect-line (TRL) calibration]:
MeTon kanubpoBKM BEKTOPHOMO aHanuaaTopa Lenen ¢ UCNonbL30BaHNeM TPeX M3BECTHbLIX CTaHA4apTOB UMne-
LaHCca: «KHACKBO3b», KOTPAXEHWUEe» U «ITMHUS» ONF BHYTPEHHER 1 BHellHel kanubpoBKM Takoro aHanuaartopa.

MpumeyvyaHue 1 — [ng Takon kanubpoBkn TpebyeTcs NPOBOAUTL YETblipe STaNOHHbLIX U3MEPEHNS.

3.1.29 BekTOpHLIA aHanu3aTop Uenemn (vector network analyzer, VNA): BekTopHbIV aHanM3aTop, KOTo-
PbI MOXET U3MEPATL KOMMNIIEKCHbIE 3Ha4YeHUs YeTbipex S-napaMeTpoB: Syq, Sia, Soq, Soo.

3.2 CokpalieHus

B Hactosawem CTaHgapte noMmnmo COKpaLLI,eHVIﬁ, npuBeOeEHHbIX B 3.1, ncnonb3oBaHs.l crnegywuine co-
KpalweHns:

AUT — ucnbiTyeMasi aHTeHHa;

DRH — [OBoWHow rpebeHyaTthid pynop;

EUT — wucneiTyemoe obopynoeaHue;

FSOATS — OATS c ycnoBsusiMu cBOBOOHOMO NPOCTPaHCTRA;

HP — rOpUW30HTanbHas nonsapusauus;

LLA — Bonblwas pamovHas aHTeHHa;

LLAS — cucteMa bonblIKX PpAMOYHBIX aHTEHH;

LPDA — aHTeHHas pelLueTKa Ha Noronepmogu4yecknx Qunonsax;
NSA — HOpManu3oBaHHoe 3aTyxaHWe NroLaKu;

OATS — OTKpbITas UcnbiTatenbHas nnoLwagka;

PDF —  (QYHKUMA NAOTHOCTU BEPOATHOCTEMN;

RF — papguoyacTtoTa, PY (Beicokas yacTtoTa, BY);

RSM — MEeToj 3TanoHHOW NNOoLwWaaku;

RX — npueMHUK/NpuemMHas (aHTeHHa);

SyswRr —  KoadhdMUMeHT cToAYER BOMHbBI NNOLWAAKN MO HANPSKeHW;
TX — nepepaTyvk/nepegarlias (aHTeHHA);

VP — BepTUKarnbHas nonapusauus;

VSWR — KO3 PUUMEHT CTOSHYEN BOMHbLI NO HAMNPSXEHUIO;

XP — Kpocc-nonspusauus.

4 AHTEHHbI AnA U3MepeHUa uanyvdaemMbiX paguonomMmex

4.1 O6wKMe nonoxeHUnA

[Ons namepeHUs HanpsKeHHOCTW Mons cnefyeT UCNonb3oBaTh TOT TUN @HTEHH, KOTOPLIA MCMONb3YHT
OIS M3MEepPEHU M3ryYaemMbiX NOMeX (aHTeHHbl Heobxogumo oTkanvbpoBaTh), MPY 3TOM YYUTLIBAKOT UX ua-
rpaMMbl HanpaeneHHOCTU W B3aWMOCBA3b C OKpyKatolein cpefor. AHTEHHA W CXEMbI, BKITIOYEHHbIE MEXOY
HeW ¥ U3MepUTENbHbIM MPUEMHMKOM, HE OOIMKHbI CYLLECTBEHHbIM 00pasoM BO3OeiCcTBOBaTh Ha oblue xa-
pPaKTEPUCTUKU N3MEPUTENBHOIO NPUEMHUKA. Ecnn aHTeHHa NOACOEOVHAETCSH K UBMEPUTENBHOMY MPUEMHHUKY,
nsmepuTenbHasa cuctema AoMmkHa COOTBETCTBOBaTh TpeboBaHUAM MO WMPWHE NONOoCkl, ChOpMYyNUMPOBaHHbLIM
B CISPR 16-1-1 gna paccmatpuBaemMoro guanasoHa 4acToT.

AHTeHHa JomkHa MMEeTh NMMHERHYK nonspusauunio. Ee opueHTupyloT Tak, 4Tobbl BO3MOXKHO BbINo name-
pWTb BCe nonspusayuun nagawowero nanydeHus. Moxet notpeboBaTtbes, 4TOBbI BbICOTa LEHTPA aHTEHHbI Haf
3emMnen Wnu Hag nornowawwmm MmatepuanoMm B FAR Morna perynmpoBaTbcsl B COOTBETCTBUM C YKasaHHOM
METOOMKOW UCNbITaHKS.,

TOYHOCTE M3MEpPEeHUs HarpsKeHHOCTWM Mnons B chydYae OAHOPOAHOro Momnsi CMHYcougarbHOW BOJHbI
pomkHa bbiTe Bbiwe +3 gb npu Mcnonb30BaHWKM aHTEHHbLI, OTBeYatoLwen TpeboBaHMAM HaCTOALLero nogpas-
gena, n U3MepuTenbHOro NpuemMHuKa, oTeedarwero tpebosannam CISPR 16-1-1.

M pumMmevyaHmne — [aHHoe TpeﬁOBaHMe He YYNTbIBAET BITIUAHKE UcnbITaTeNsLHON NoLWwaaKn.
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OTHOCUTENbHO AOMNONHNUTENbHOW MHOPMAaLMK O NapameTpax LWWPOKOMNOMNOCHbIX aHTEHH CM. NPUNo-
KeHue A.

4.2 duanveckuid napameTp (M3mMepsiemMan BenMYNHA) NPU U3MEPEHUAX U3NyHaeMbIX NoMeXx

®ur3nyeckumM napaMeTpoM Mpy M3MEPEHUNAX U3NyYaeMblX MOMeX, NPOBOAUMBIX MO OTHOLLEHUWIO K HOpME
Ha NOMEexMW, BblipaXKeHHOW B B/M, siBNsSieTCs HanpsKeHHOCTb SNeKTPUYEecKoro nons, UsMepeHHas B onpeaenex-
HOW TOYKE MPOCTPaHCTBA OTHOCWUTENbLHO No3uuuKu ucneityemoro obopygoeavnms (EUT). B wacTtHocTu, npn uns-
MepeHusx B nonoce 4actoT oT 30 go 1000 MI'y Ha OATS (oTkpbITON McNbITaTeNbHOW Nnowaake) unu B SAC
(nonybe3axoBoW kKaMmepe) uaMepaeMoi BENMUYMHON ABNSAETCA MaKCMManbHasi HanpsXeHHOCTb nonsa B yHK-
LMW OT TOPU30OHTaNbBHOW M BEPTUKANBHOW Nonsapu3aunun, Npu 3HadeHMsax BeicoTel OT 1 4o 4 M 1 Npu paccTos-
Huu no ropusoHTanu 10 m o1 EUT, korga EUT noBopa4yvMBaT nod BCEMW Yrnamu B a3vMyTanbHOW NITOCKOCTU.

4.3 AHTeHHbI Anga nonockl YyactoT oT 9 oo 150 kly

4.3.1 O6wmne nonoxeHUs

OnbIT NOKa3kLIBAET, YTO B AaHHOW MOMOCE YacToT UMEHHO MarHUTHas COCTaBMSOLLAA NONA rMaBHbLIM 06-
pasoM «OTBETCTBEHHa» 3a HabnogaeMble criyyan noMex.

4.3.2 AHTeHHa AnNA U3MepeHua MarHUTHOro nons

[na namepeHnss MarHMTHON COCTaBMNSAKLLEN M3MNYyYEeHUs AOMNYCKAEeTCA UCNONb30BaTh NMMOO aNeKTpuYeckn
3KPaHWPOBAHHYI PAMO4YHYK @aHTEHHY C TakMM pasMepomM, 4Tobbl aHTeHHa mMorna BbiTb MOMHOCTBLH 3aKphbiTa
KBagpaToM, UMELLMM CTOPOHbI 60 cMm, MMBo COOTBETCTBYHLLYH (hepPUTORBYHO LUTLIPEBYH aHTEHHY.

EavHuLEN M3MEpPEHUS HANPSXEHHOCTU MarHUTHOro nona AsnsieTca MkA/M. B norapudmmuyeckux egm-
Huuax H namepsietcs B b (MkA/M) unu Belpaxaetcs yepes 20lg U3MepeHHOro YPoBHS HanpsXeHHOCTU Nons.
CooTBeTCcTBYOLLIAsA HOpMa Ha MOMEXW BbIpaXaeTcs B TEX Ke eAnHNLaXx.

MpumeyaHune — MoxHO NPOBOAUTE NPAMBIE W3MEPEHUS HANPSXKEHHOCTW MarHUTHOW COCTaBMAKLLER nany-
Yaemoro nons B Ab (MKA/M) unmu MkA/M Npu BCEX YCMOBKUSX, T. €. 1 B BrivbkHeM, U B AanbHeM none. OgHako MHorve npu-
€MHWKM ANA U3MepeHns HanpsKeHHOCTW Nonsa oTKkanMbpoBaHk! B eAMHULAX Hanps>KeHHOCTU SKBUBaNEHTHOro anekTpuye-
CKOTro nons nnockon BonHel, b (MkB/M), T. €. Nnpy gonyleHnn, 4To COOTHOLWEeHWE cocTaBnawwmx £ n H pasHo 120x unu
377 Om. PacueTbl ansa H ByayT cnegylowmmu:

E
H=—,
377 Om M
rae H obblYHO BbipaXeHa B MKA/M, a E — B MKB/M.
Mpwn namepeHuax B ab:
H=E~51,5, (2)

roe H obblyHO BeipaxeHa B b (MkA/M), a E — B ab (MkB/m).

WMmnegaHec Z = 377 Om npu 20lgZ = 51,5 b (OMm), ncnonb3yemsll B NpMBEAEHHbIX Bhille NpeobpasoBaHusx, npea-
cTaensieT cobON NOCTOSHHYIO BENUYMHY, NOyYaeMyto 13 KannmbpoBKK YCTAaHOBKM AN M3MEPEHWs HanpsixeHHOCTU nons,
pPerncTpypyoLwwen marHuTHoe none B MKB/m [unu b (mkB/m)].

4.3.3 dKpaHMpOBaHUE PaMOYHOWN aHTEHHbI

HeapgekBaTHOe 3KpaHWpPOBaHME PaMOYHOW aHTEHHbl MOXET Bbi3BaTb OTKMWK B BMAE 3MEKTPUYECKOro
nonsi. Pacno3HaBaHWe aHTEHHOW 3NEKTPUYECKOro Nons crnegyeT OUeHUTb MyTEM BpaLLleHUs aHTEHHbI B OQHO-
pPOAHOM Mone Tak, 4Tobbl MNOCKOCTL paMKy OCcTaBanach napannensHOW BEKTOPY anekTpuyeckoro nons. Korga
NMOCKOCTb PAMOYHOWM aHTEHHbI NEPNEeHaNKYNsapHa MarHUTHOMY NOTOKY, a 3aTeM aHTEHHY NoBOpaYMBaloT Tak,
YTO ee NIOCKOCTb CTaHOBMTCS NapannenbHoi MarHUTHOMY MOTOKY, M3MEPEHHbIA OTKIWK AOJKEH OblTb MEHb-
we no KpanHen mepe Ha 20 ob.

4.4 AHTeHHbI anga nonockl YactoT oT 150 klM'y Ao 30 MMy

4.4.1 AHTeHHbI ANA U3MEPEeHUs 3MeKTpUYecKoro nons

[na namepeHWin 3NeKTPUYECKOW COCTaBNSAKLWENA WU3NYyYeHUs O0MycKaeTCcs UCMOoMb3oBaTh CUMMETPUY-
HYI0 WX HECMMMETPUYHYIO aHTeHHy. Ecnn ncnonb3yeTcs HecUMMETpUYHas aHTeHHa, naMepeHus ByayT oT-
HOCUTLCA TOSBKO K BO34ENCTBUIO 3MEKTPUYECKOro NoMs Ha OGHOMOMKOCHYIO (LUTEIPEBYH) aHTEHHY. Tyun UCnonb-
3yeMOW aHTEHHbLI HEOBXOOUMO yKazaTb BMECTE C pe3ynbratamMu U3MepeHUin.

WHdopmaums, oTHoCALWAACS K pacdeTy XapakTepucTUMK KayecTBa (PyHKLUOHWPOBAHUS OL4HOMOMKC-
HOM (LWITbIPEBOWN) aHTEHHbLI M XapaKTEPUCTUK ee CXeMbl cornacoBaHus, npueeaeHa B CISPR 16-1-6. B
CISPR 16-1-6 ykasaHo, 4To npv KoadpuumMeHTe KanubpoBKKM aHTEHHbI, NOyYeHHOM MEeTO4OM 3aMelleHus
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akBMBaneHTHon emkoctn (ECSM), HeonpegeneHHocTn 6onblue, korga ANWHA OOHOMOJKOCHON AHTEHHbI
Bonblue ogHOW BOCBMOW ATNWHbI BOMHbI.

EnuHuLa namepeHus HanpsKeHHOCTW 3NeKTpuYeckoro nona — MkB/M. B norapudmuyeckmx eanHuLax
E pomxHa Belpaxatbea B b (MKB/M) unu yepes 20lg MaMepeHHOro YpoBHA HanpsixeHHocTu nons. CooTeeT-
CTBYIOLLAS HOPMA Ha MOMEXU BbIpaXaeTCs B TeX e eAuHULax.

4.4.2 AHTeHHbI ANA U3MEePEeHUA MarHUTHOTO NMons

Ona m3mepeHWd MarHWTHOW COCTaBMALWENR M3NyYeHMs HeobXOgMMO WCMONb30BaTb 3NEKTPUHECKM
3KPaHWPOBAHHYID PAMOYHYIO aHTEHHY, yKasaHHy B 4.3.2.

MpumeyaHne — HacTpoeHHble 3MNeKTPUYECKN-CUMMETPUYHBIE PaMOYHble aHTEeHHBI AOMYCKAeTCs UCMOoMb30-
BaTb ANA NPOBeAeHUA U3MEPEHUA HanpPsXKEHHOCTU MarHUTHOTO nong BNnoTe Ao MuHyc 51,5 ob (MkA/M) ¢ ncnonb3oBaHu-
€M KBa3MMUKOBOro AeTeKTUPOBaHWA B nonoce vactot oT 1,6 go 30 MIy, T. e. HWKe, YeM NpW UCMOMb30BAHUM HEHACTPOEH-
HbIX 3NEeKTPU4ECKN-IKPaHMPOBaHHBIX PAMOY4HbIX aHTEHH, KOr4a ypoBeHb LWymMa npubnuantensHo Ha 25 ab Bhile.

4.4.3 CAMMeTpU1A aHTEHH U NPUEM UMM INEKTPUYecKoro nons

Ecnu McnonbayoT CUMMETPUYHYIO aHTEHHY 3MeKTPUYeCcKoro nons, oHa OOIMKHa COOTBETCTBOBaTL Tpe-
BoBaHuio, NpueegeHHOMY B 4.5.4. ECnv UCnosnb3yoT CUMMETPUYHYI0 @aHTEHHY MarHWTHOTO NoMs, OHa AOmKHa
COOTBETCTBOBaThL TpeboBaHuo, NnpuBedeHHoMY B 4.3.3.

4.5 AHTeHHbI gna nonockbl yactoT ot 30 go 1000 My

4.5.1 O6wme nonoxeHus

B aToi nonoce 4yacToT M3MepPST HAMNPSKEHHOCTh 3NEeKTPUYECKOoro Noss, No3ToMy aHTeHHbl MarHUTHOTO
nonsi Cloga He BKMoYeHbl. AHTeHHa npefcTaBnseT coboil aHTeHHy AWMOMNLHOIO Tuna, paspaboTaHHyl Ans
M3MEPEHUs HanpsiKeHHOCTU 3NeKTPUYecKoro nons; HeobxoOuMo MCnonb3oBaTh KO3MULUMEHT KannbpoBKu
aHTeHH B cBoBogHOM NpocTpaHcTBe. AHTEHHbLI MOTYT BbITh CMEdYHWUX TUMOB:

- HACTPOEHHLIE AUMNOMNbHLIE AHTEHHLI, Napbl 3NEeMEHTOB KOTOPbLIX NpeacTaenarnT coboi npamMbie WTbipu
WK ABNSAKTCA KOHUYECKUMM no hopme;

- OUNOMnbHble peLueTKn, Hanpumep aHTeHHbl Ha base noronepuoguYeckoin AunonbHol peweTku (LPDA),
cocTosALen n3 HabopoB NPAMbIX LUThIPEBLIX ANEMEHTOB, PACNONOXKEHHbIX B LAXMaTHOM NMOPAOKe;

- TMBpUaHbIE aHTEHHBI.

4.5.2 AHTeHHa c MarnoW HeonpegeneHHOCTbLIO ANA UCMOMbL30BaHUA NMPWU OBHapyXKeHWU HecooT-
BETCTBMA HOPMeE HarpPsXeHHOCTU 3NeKTPUYEeCcKoro nons nomex

YT1oBbl MONYy4YMThL Many HeonpeaeneHHOCTb U3MEPEHUS, PEKOMEHOYETCA U3MEPAThL 3HAYEHWE HaNps-
YKEHHOCTW 3NeKTPUYECKOro nonsa TUNUYHON DUMKOHUYECKOW aHTEHHOR MK aHTeHHo LPDA, a He rmbpuaHbIMu
aHTeHHamK. TUnMYHble DWKOHWYeCKNe aHTeHHbl M aHTeHHbl LPDA ykasaHbl B NpUNoxeHuu A, NpyM 3TOM He-
00X0AMMO UCMONb30BaTh TOMBKO KanMbpoBaHHbIe aHTEHHbI.

MpumeyaHune 1 — BoamMOXHO yny4ylWUTb HeonpeaeneHHOCTW, ecnk B nonoce vactoT ot 30 go 250 My mc-
nonb3oBaTh BMKOHWYECKME aHTeHHbI, a B nonoce YactoT oT 250 My go 1 My — aHtenHbl LPDA. B kavecTBe ansTepHa-
TUBbI MOXHO Ucnonb3oeaTe YactoTy 200 MY B Ka4ecTBe «rpaHUYHON» YacToThl, HO U3-3a U3MeHeHU ha30Boro LeHTpa
LPDA HeonpegeneHHocTy DyayT BonbLue.

[MpumevyaHmne 2 — HeonpegeneHHoCTb M3MepeHusa uanyydaembix oT EUT noMex 3aByMcUT OT MHOTMMX BO3Oei-
CTBYOLWMX (haKTOpPOB, HAaNpUMepP OT KayecTBa NNoLaaku, HeonpeaeneHHocTU KoadguumeHTa KanMbpoBKKM aHTEHHLI, TUNA
AHTEHHbI 1 XapakTePUCTUK M3MEPUTENBHOIO NpMeMHUKa. CMbICT onpedeneHns (BolAeneHns) aHTEHH C Marnoi Heornpe-
[OENEeHHOCTbI COCTOUT B TOM, YTOObI OrpaHUYNTL APYrve BO3OENCTBUSA aHTEHHbI Ha HEONPEeaEeNneHHOCTb M3MEePEHUSA, Ha-
NpUMep BMWSHME B3aUMOCBA3W C NNAcTUHOW 3a3eMMeHus], guarpaMMbl HanpaeneHHOCTU OTHOCUTENLHO CKaHUPOBaHUSA
BLICOTbI M MEHSIOLLENCA No3uumMmn dazoBoro LeHTpa. [poBepka BNWSHUS 3TWX BO3OEWCTBUM 3AKITIOYAETCH B CPABHEHUU
rnoKazaHWiA OBYX aHTeHH Ha BblDpaHHOW rpaHMYHOM YacToTe, KOTOpble AOMKHbI NMOKa3biBaTb OOHO M TO e 3Ha4YeHue Ha-
NPAXKEHHOCTU 3NeKTPUYECcKoro nons ¢ TodHocThio £1 Ob.

4.5.3 XapaKTepuCTUKMU aHTEHH

Tak kak B nonoce 4yactot ot 300 go 1000 Ml 4yBCTBMTENMLHOCTH NPOCTOM AUMNOINBHON aHTEHHbLI HU3Kas, A0-
MycKaeTcs UCMonb3oBaTh bonee CroXHY aHTeHHY. Takas aHTeHHa JoMmkHa MMETh CriedytoLive XapakTepucTUKK:

a) aHTeHHa JOoImKHa MMeTb NIMHEMHYH0 NoNApu3aunnio, KOTOPY MOXHO OLEHWTh, UCNOoNb3ysa Npoueaypy
UCMbLITaHWS Ha Kpocc-nonapuaauuio, npueeaeHHyo B 4.5.5;

b) cuMMeTpUYHbIE AWMOMNbHbIE @HTEHHBI, HANPUMEP HacTpawBaemble OMNONK U BUKOHUYECKWEe aHTeH-
Hbl, AOMXHbI UMETb aTTeCTOBaHHYH XapaKkTepUCTUKY CUMMETPMPYIOLWEro YCTPOMCTBA, YTO MOXHO OLEHWTDb,
MCMOnb3ysa Npoueaypy UCMbITaHUA HA CUMMETPUYHOCTb, NpuBeAeHHy B 4.5.4. 310 TpeboBaHue TakxKe npu-
MEHSHT K TMBpUAHBIM aHTeHHaM Ha YacTtoTe Hke 200 MITu;
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C) BO3BpaTHble NMOTEPM AHTEHHbI MPU NOAKIMKYEHHOM aHTEHHOM (OUAepe He OOMXHbl BblTb MeHblue
10 ob. MNMpx HeoBxogMMOCTKM BLIMOMHEHWA 3TOro TpeboBaHWA YacTbio aHTEHHOro dugepHoro kabens MoxeT
ObITb cormacyLnii aTTeHAaTop;

d) Heobxoaumo 3afaBaTth Ko3(pULMEHT KanubpoekM aHTeHH (AF) ons BeinonHeHus TpeboBaHus No
TOYHOCTU U3MepPeHUin, npueeaeHHoro B 4.1.

KonuyecTBeHHas oueHKa HanpaBreHHOCTWM aHTEHHbI: MPW NPeACcTaBNeHUN NPUBELEHHbIX HUXKE Xapak-
TEPUCTUK aHTEHHbI NpeanonaraeTcs WCNoNb30BaHUE UCMbITATENLHOW MMOWAaAKA C NPOBOAALLEA NNACTUHON
3aszemMmfieHns. AMNNUTy4a NnpUHUMAaeMoro curHana Oyoet yMeHblaThCs, eCrv NPpsSiMON U OTPaXEHHbIN OT 3eM-
nun curHanel (UNW OAWMH U3 HKUX), UayLMe OT UCMbITYyeMoro obopyaoBaHWUS K aHTEHHe, He NMOonagarT Ha MUK
rMaBHOrO NnenecTka gvMarpaMMbl HaNnpaBNeHHOCTU aHTeHHBI. [Tk 00bIYHO HAaXOAUTCA B HanpaBrneHWW nenexHra
aHTeHHbl. CYMTAalOT, YTO 3TO YMeHbLUEHUE aMNNUTYAbl ABMAETCHA MOrpellHOCTBI0 B pe3ynkrate M3MepeHus
M3ny4yaemblx NOMeEX; Nony4varlWmnincs npyu 3TOM OOMNYCK HA HeonpeaeneHHOCTk BasnpyeTca Ha WupuHe ana-
rPaMmMbl HanpasneHHOCTM 2¢ (CM. pUCyHoK 1).

Ycnosus, rapaHTUpYIOLLMe, YTO AaHHasn NorpelwHocTb cocTasnseT He bonee +1 gb, npuBeneHbl HUXe B
nepeuncrnieHun 1) ana nnowaaku 10 M 1 B nepeyncnenun 2) ona nnowagku 3 M. B kayecTBe ankTepHaTuBLI B
nepeyncrieHuy 3) NpUBELEHO YCMOBME, OCHOBAHHOE Ha KO3(ULMEHTE YCUIIEHUS aHTEHHbI, ONs TOro YTobbI
«0BONTU» TPyOHBIE YCIOBUWA, KAacaloLlmecs AnarpaMmbl M3NyYeHns.

M3amepeHuns nanyyaembix NnoMex NpoBOAST NPU rOPU30HTaNbLHON U BEPTUKANbLHON NONSPU3aLMN aHTEHH
no oyepegun. Ecnn npuHATO pelLeHve NpoBOAUTL M3MEPEeHUsa auarpaMmmM U3nyyYyeHusa TONbKO B O4HOW MIOCKO-
CTW, TO CnegyeT UCMOoNb30BaTh pesynbTaTthl Npy Gonee y3kux guarpaMmmax HanpaBneHHOCTU U MpK YCNoBUMK,
UYTO guarpamMMy HanpaeBMneHHOCTW aHTEHHbI NMPOBEPSAIOT B FOPM30OHTANbLHOW NMNOCKOCTW, KOTAa aHTEeHHa OpUEH-
TUpOBaHa A5l TOPU30HTaNLHOW NONAPU3aLnNn.

MpumedvyaHune — MNapameTpbl yKkasaHbl B ypaBHeHUU (4).

PucyHok 1 — Cxema uany4venuna ot EUT, nonagatowero Ha aHTeHHy LPDA (noronepuoonyeckyto QUNonsHY0 peLueTky)
HanpsIMYL0 1 3a CHeT OTPaXeHWs OT 3eMMK Ha Mrowagke ¢ paccTosiHneM 3 M, 4EMOHCTPUPYIOLWAs MOMOBWHY LUMPUHBI
Auarpammbl HanpaBNeHHoCTU @ MPU OTPAKEHHOM TTyye h,

1) Mpw OATS unn SAC ¢ paccTtosHnem 10 M OTKIIMK @aHTEHHbI B HanpaBfieHuu NpsMoro nyda Hecylle-
CTBEHHO OTNMYaeTCsl OT aMNNUTYAbl HA 3NeKTPUYECKON OCKM aHTEHHbI, KOrga aHTeHHa KCTUpoBaHa Tak, 4YTo
HanpaBneHne MakcuMyma AuarpaMmbl HanpasBneHHOCTWU NapannenbHo nnacTuHe 3asemneHus. Mpn name-
pPEHWW MOMEX COCTaBNAKWLLAs HeonpeaeneHHocTn, o6ycnoBneHHas HanpaBneHHOCTb, MOXET COXpPaHATb-
csl Ha 3HaveHun meHee +1 OB, ecnu OTKNMK aHTEeHHbI B HanpaeneHun oTpaxeHHoro nyya Oyget He Gonee
4yem Ha 2 gb HWXKe OTKNMKa aHTeHHbl B HanpaBfleHUW MakCUMyMa guarpamMMbl HanpaBneHHOCTW. YToObl
obecneynTb 3TO YCNoBUe, NOMHAsA WMPWHA NyYa B BEPTMKANBbHOW NNOCKOCTW 2¢ N3MEPUTENBHON aHTEHHDI,
B paMkax KoTopol ko3ahULUMEHT YCUNEeHUs aHTeHHBI HAaxoauTCs B npegenax 2 Ab oT makcumyma, OoMmKHa
ObITh TAKOW, YTOOKI

—1h+h
¢ >f{an d 3 (3)
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2) [ins nnowagok ¢ pasgenuTensHLIM paccTosHueM MeHee 10 M (06b14HO 3 M) MornHas WypKuHa nyya B
BEepTUKANLHOW NIOCKOCTM 2¢ M3MEPUTENLHOM aHTEHHbI, B paMKax KOTOPOM KO3 MULMEHT YCUINEHNSA aHTEeHHbI
HaxoguTcs B Npefenax 1 b oT MakcumyMma, OomkHa BbiTh Tako, YTo6b

1+ 1 y—h
2q;> tan 1M —| tan 1u , (4)
d d
roe h2 — BbICOTa UCNbITyemoro O60py,ﬂ,OBaHMF|;
h1 — BbICOTa M3MepMT9ﬂbHOiﬁ dHTEHHbI;
d — paccTtoAHMUe Mo roOpu3oHTann Mexay CpaSOBbIM LLEHTPOM HSMEDMTeﬂbHOF‘I AHTEHHbI U UCNbI-

TyeMbIM YCTPONCTBOM.

Mpw HaKNoHe aHTEHHbI BHW3 COOTBETCTRYIOLLNE HEONPEAENEHHOCTH MOTYT YMEHBLLUUTLCA; ECIU 3TO He-
NPUMEHWUMO, TO NO AnarpaMmam U3ny4yeHUs BbIMUCTAIT YMeHbLIEHWEe MPUHUMaeMOro CUrHana 1 NpUMeHsT
B Ka4YeCTBe MOMpaBKN K COOTBETCTBYIOLWUM HEONpeaeneHHocTsM, 0DyCrnoBNeHHbIM HanpaBneHHoCTbo. [pu-
MepHble BromKeTbl HeonpeaeneHHocTen npueedeHsl B CISPR 16-4-2.

MpumevaHnue 1 — [Nonaras, 4yTo gMarpamma Uany4YeHus B MMOCKOCTW E HOpManv3oBaHa K efuvHULE Ha anek-
TPUYECKOW OCM @HTEHHBI (T. €. MaKCUMYM AvarpaMmMbl HanpaeneHHOCTH), CHAMAIOT NoKa3aHue 3MeKTPUYecKoro nons npu
YIMax HaKMoHa OT aHTeHHbI ANs NpAMOro Ep U OTpa)eHHOro Eg nydei. MorpellHocTs Npy CpaBHEHUU C ANTEKTPUHECKUM
nonemM eAuHUYHON BEMUUMHLL AN KaxKOoro NpAaMOoro U oTpaxkeHHoro nyya sagaetca opmynon 20 Ig[2/(E, + Eg)] v BbI-
paxaeTcs B geuubenax.

MpumeyaHue 2 — YMeHbLIEHNE HAMPAKEHHOCTW CUrHana, BbI3BAHHOE CHWDKEHWEM HanmpasBreHHOCTU npu
yrrax, OTCTOALLMX OT 3NEKTPUYECKON OCK aHTEHHbI, ABNAETCA CUCTEMATUYECKOW MOrpeLUHOCTLIO, a8 CneaoBaTensHO, MOXKET
BbITb CKOpPPEKTMPOBaHO. Ecnn NpoBOAAT KOPPEKTUPOBKY HA OCHOBAHWWM TOTO, YTO M3BECTHbLI OUarpammbl U3Ny4YeHUs Ha
KaX[0W 4YacToTe W MPW KaXKOoW Nonapu3auvyi, BO3MOXHO COOTBETCTBEHHO YMEHbBLUWTbL HEOMPEAENEHHOCTb M3MEDPEHUIA
HanpsKeHHOCTW N3My4aeMoro curHana.

3) Onsi TMNOB AHTEHH C LUMPOKOW AMarpaMMoi HanpaBneHHOCTU, MCMONb3yeMbIX AN UCMLITAHUA Ha
nany4yaemble noMexu, Hanpumep bukoHuveckux, LPDA 1 rubpuaHbix aHTeHH, WWpWHa guarpaMmMbl Hanpae-
JNIEHHOCTM 0B6paTHO MpOonopuUMOHanbHa HanpaBneHHOCTW aHTeHH. ANbTepPHaTUBOM KPUTEpPWIO, OCHOBaHHOMY
Ha WWpWMHEe AuarpaMMbl HanpaBfEeHHOCTW, UCNOoNb3yemMoMy B nepedncreHunsax 1) u 2), sensietca onpegene-
HWEe MaKCUMarbHOro KoadduUUeHTa ycuneHus (HanpaBneHHOro OeNCTBUA) aHTEHHbBl U COOTHECEHME C O0-
nyckamu oblier HeonpeOeneHHOCTU ONS KOMMOHEHTHI, 0ByCrNoOBNeHHON HaNpaBneHHOCTLH, B BlogxeTte He-
onpefeneHHoCTH OANA pe3ynsTaTtoB uaMepeHus nomex. ObLIMe HeonpeneneHHOCTU, OCHOBAHHbLIE Ha CaMbIX
Y3KMX AMarpaMmax HanpasreHHOCTH, B NOMOCE YacToT, UCNONb3YEeMON AN KOHKPETHOM aHTeHHbl, MPUBEAEHbI
B CISPR 16-4-2. MakcumarnbHbli k03PULUNEHT YCUNEHNA M3OTPOMNHbLIX aHTEeHH AN OUMKOHWMYEeCKMX aHTEHH
LOMmKeH coctaBnaTh 2 Ab, a ans aHteHH LPDA n rubpugHbix aHteHH — 8 ab. [na antend LPDA V-tuna, y
KOTOPbIX LWUMPUHA gUarpamMmMbl HanpaeneHHOCTM B NNOCKOCTU H paBHa WMpUHE guarpamMmmbl HanpaBneHHOCTH
B MM0OCKOCTU E, MakcmanbHbIA OMYCTUMbIA U30TPONHLIA KO3 ULMEHT ycuneHus JomkeH coctaenaTe 9 ab.

4.5.4 CUMMeTPUYHOCTb aHTEHHbI

4.5.4.1 O6wme nonoxeHuna

MpyK M3MEPEHMAX U3NyYaeMblX NoMex Ha kabene, NoaKNioYaeMoM K NMPUEeMHON aHTEHHe (aHTEHHOM Ka-
Bene), MoOryT nNpuMcyTCTBOBaTL TOKW cMHgasHoro (CM) pexuma. 3TU TOKKU, B CBOK O4Yepefb, CO3AaKT anek-
TPOMAarHUTHbIE NOMNsA, KOTOpPbIe BOCNPUHUMAET NPUEMHAs aHTeHHA, ecliv CUMMeTpUpYloLlee YCTPOWCTBO He
MOMNHOCTLID CUMMETPUYHO. DTO MOXET OKa3bIBaTk BIIMAHWE HA Pe3ynkTaThl U3MEPEHUSA N3MNydYaeMbiX MOMEX.

Hanbonkelwune Bknagbl B Toku CM-pexXnMoB aHTEHHLIX Kabenei 0BycrnoBneHs.l:

a) HanpsKEHHOCTBIO 3MeKTPUYECKOoro Nons, noanexalleil U3MepeHnto, ecnn 3To None UMeeT CocTaBns-
OLLYI0, MapannensHyo aHTeHHOMY Kabento, 1

6) npecbpasoBaHneM aHTeHHOro curHana guddepeHunansHoro pexuma (nonesHoro curHana) B CM-
CcuUrHan u3-3a HeCOBEPLUEHCTBA CUMMETPUPYHOLLErO YCTPOWCTBA NPUEMHON aHTEHHbI.

B obuwem cnydae aHTeHHbl LPDA He nmeloT cyllecTBeHHOro npeobpas3oraHusa «auddepeHLnanbHbIA
pexxumM/cuHgazHelin pexxum» (DM/CM). MNoaToMy K AUNONbHBIM U BMKOHUYECKUMM aHTEHHaM BO BceM ux pabo-
4yem 4YacTOTHOM AuanaszoHe W K TMbpuOHLIM aHTeHHaM B MOMoce 4acToT CeKUMM LUMPOKOMNOMNOCHOro AMNons
(B bonbwwmHcTBe criydaes oT 30 go 200 MI'y) npuMeHSIIOT NPUBEAEHHYIO HYBKE MPOBEPKY.

4.5.4.2 MNposepka npeobpasoBaHna «guddepeHunansHbii pexnm/cnHgasHblin pexumy» (DM/CM) crum-
METPUPYIOLLUM YCTPONCTBOM

B npueeneHHOM HWXe MeTOLe NMPOBOASAT U3MEpeHWUe AByX HanpsbkeHuid V,; u V,. OTHOWeHWe aTnx Ha-
NPSXXEHUA, BbIPAXEHHbLIX B OOMHAKOBLIX €0MHMLAX, HanpuMmep B MKB, aenseTtca ycrnosmueM npeobpazoBaHus
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«andppepeHLnanbHblid pexum/cnHgdasHbiin pexumy» (DM/CM) (Takke WM3BECTHBIM Kak HECMMMETPUYHOCTb
CUMMETPUPYIOLLErO YCTPONCTBA, CUMMETPUYHOCTBLI0 CUMMETPUPYHOLLEro YCTPOMCTBA UMM CUMMETPUYHOCTbIO
aHTEeHHBbI).

a) YcTaHaBNUBAOT BEPTHMKANBHO MOMAPU3OBAHHYK UCNLITYEMYIO NPUEMHYHO aHTeHHY (AUT) Tak, uTobbl
ee LeHTp Haxogunca Ha BeicoTe 1,0 M Hag nnacTuHom 3azemneHus Ha OATS unn B SAC. KoHel, aHTeHHbI gorn-
KEH HaxooWTbcA Ha BbicoTe He MeHee 0,25 M Hag NMNacTUHORN 3a3eMneHus. YBENMMUYMBAKT ANMWHY aHTEHHOro
kabens (1,5 + 0,1) M, ngyLwero ropu3oHTanbHO C3a4M ThiTbHOTO aKTMBHOMO 3afieMeHTa NPUEeMHON aHTeHHb! Ha
BbicoTe 1,0 M OTHOCHMTENBLHO NNAcTUHbLI 3a3€MIEHUS, U OMYCKAKT BEPTUKANBHO BHU3 K MNacTUHE 3a3eMMeHns.

b) Mpu cTaHAapTHOM U3MEPEHWUN XapaKTEPUCTUK CUMMETPUYHOCT NPUEMHOM aHTEHHLI YCTaHaBNMBAKT
BTOPYH BEPTUKANbLHO NONAPU30BAHHYHO (NepenarLlylo) aHTeHHY Ha pacCcTossHMM no ropuaoHTany 10 M oT ueH-
Tpa AUT. LleHTp nepegatollen aHTeHHbl AOMKEH HaxoaMTecsa Ha BbicoTe 1,0 M OTHOCUTENbLHO NAAacTUHLI 3a-
3eMITeHMs, a ee KOHel, OTCTOATbL OT NNacTUHbI 3a3emMneHns nNo kpanHen mepe Ha 0,25 m. Nepenarwwan aHTeH-
Ha OOSBKHA MMETb NMUMHENHYI0 Nonspusaunio 1 KoadduumeHT nogaeneHms kpocc-nonspusaumn 6onee 20 ob
B MOMOCe 4acToT, B KOTOPOW WMCNbITLIBAKOT CUMMETpUpYyloLee ycTponcTBo. B nonoce 4actoT Boeiwe 200 My
HEeobXOOMMO MEHSATL BLICOTY aHTEHHbI, YTODLI HE JONYCTUTL NOSBMEHUA Hynell B xapakTtepucTtuke SiL. [o-
nycKaeTcsa NpoBOOWTL M3MepeHUsa Ha Bonee KOPOTKUX pacCTosHUAX (Hanpumep, 3 u 5 M), uTobbl onpenenutb
BKMNazj B HeONpeaeneHHOCTL CUMMETPUYHOCTM CUMMETPUPYIOLLETO YCTPONCTBA HA 3TUX PACCTOAHUSIX.

c) MNogkntovaloT nepenaroLLyto aHTEHHY K MCTOYHMKY curHana (Hanpumep, K TPeKUHr-reHepatopy unu
BbIXOZY MCTOYHWKa BEKTOPHOro aHanvsatopa). 3aTtem ycTaHaBnuBalT BbIXOAHOW YPOBEHb 3TOM0 MCTOYHMKA
curHana Tak, Ytobbl B paccmaTpyMBaeMOM ManasoHe YacToT M Npu ABYX BEPTUKANbHbLIX OPUEHTaLUAX aHTeH-
Hbl OTHOLUEHWE CUTHAM/LLIYM OKpy>Kakllel cpefbl Ha npueMHuke coctaenano 34 nb (17 ob npw petektope
CpeaHux 3HaveHun) unu bonee.

d) PermctpupyioT HampsixeHue V; Ha NpUeMHUKe B paccMaTpuBaeMon Nnomnoce 4acTor.

e) PasBopaymBaloT NpUeMHyI0 aHTeHHy (T. €. NoBopaYmBaloT aHTeHHy Ha 180°), HW4Yero He MeHsAsA B UC-
NbITaTeNbHOW YCTAHOBKE, B YACTHOCTU Kabenb NPpUeMHOR aHTEHHbI 1 YCTaHOBKY MCTOMHMKA CUrHana.

f) PeructpupytoT HanpsxeHue V, Ha NpUeMHKKe B paccmaTpyBaemoi nornoce 4acTor.

g) MNMpeocbpa3oBaHue «auddepeHUnanbHbii pexum/cuHdasHbiin pexum» (DM/CM) 6yneT gnocratodHo
Hu3kuMm, ecnn |20 Ig(V4/V,)| < 1 ob.

MpumedaHue 1 — lNpu M3MEPEHUAX N3NYyYaEMBIX MOMEX, ECMNW HE BLINOMHAETCA KpUTEpPUIA Npeobpa3oBaHns
DM/CM, ymeHbLUMTL npeobpazosaHne DM/CM moryT chepprToBbIE KOMbLa, HAOeThle Ha aHTeHHbI Kabenb. Jlabopatopus
ons veneitadiin Ha SMC MOXET NOBTOPWUTL MCMbITAHUE C YETbIpbMSA (DEPPUTOBLIMU KOMbLAMU, C PacCTOAHUEM MEXIY
HUMUK npuBnnanTensHo 20 cM; NpK 3TOM NEPBOE KOMbLIO AOMKHO HaxoauTbes B npefenax 10 cm oT Bxoga B CUMMETPUPY-
tollee ycTpoicTBo. Ecnu npm Mcnonb3oBaHWM Takux KoMeL, KpUTEPUIA BbINOMHAETCA, MX Takke HeobXoaMMO YCTaHOBUTL
Npu peanbHbIX N3MEPEHUAX NoMeX. AHANOrM4YHO B3aMMOLENCTBUE C kabenem MOXHO YMEHbLLUWTL 33 CYET ero yanuHeHus
Ha HECKONBbKO METPOB MO FOPU30HTanW 3a aHTEHHOM A0 ero Crycka K 3eMrie.

MpumeyvaHune 2— EcnunpuemMHyo aHTeHHyY ncnone3yloT B FAR, npoeepky DM/CM gonyckaeTca NpoBOAWTL B
3TO KOMHaTe MpW YCTAHOBKE NPUEMHON aHTEeHHLI B 0ObIMHOM MecTe, a nepefailleil aHTEHHbl — Ha pacCcTOAHUM 3 M OT
Hee. AHTEHHbI Ny4lle No3VLMOHMPOBATL B LIEHTPE KOMHATHI C NMPOCBETOM 38 HUMW He MeHee 1 M (MexXay BepTUKanbHbIM
y4yacTkom kabensi 1 BepxyLUKaMK NnornollaroLlero Matepuana).

MpumedvyaHune 33— CyuTtaercs, 4T0 MameputensHas niowagka (OATS unmn SAC) 1 ee npoBogALLan nNracTUHa
3azemneHus unu FAR oTeevaroT TpeboBaHuAM BanuaaLlMin, NPUBEAEHHLIM OA COOTBETCTBYHOLLEN NMOWAaaKK.

Mpumeuvanne 4 — PaccrosHue no ropw3oHTanu 1,5 M, Ha NpPOTAXKEHWM KOTOPOro aHTeHHbld kabenb uaet
rOPU30HTanNbLHO 33 LEHTPOM aHTEHHbI, CHUTAETCH MUHUMAarbHLIM PacCTOAHMEM, KOTOPOE AOMYCTMMO MPU pearnbHbiX W3-
MEPEHUSAX BEPTUKANBLHO NONSPU30BaHHbIX U3MNYy4YaeMblX MOMeX.

Mpumevanune 5— B obwem cnyyae HeOBXOOMMO YETKO ONPedenuTh UCTIBITATENBHYH YCTAHOBKY, NOTOMY YTO
Ha addekT npeobpazoBaHNsa B OCHOBHOM BIUHAET B3aWMOOEWCTBME aHTEHHBI M TOW YacTW aHTeHHoro kabens, kotopas
WaOeT napannensHo aNeMeHTaM aHTeHHbI. TakKe CyLLeCTBYeT HAMHOIO MEHbLUIEE BMUAHME, KOTOPOE 3aBUCUT OT OAHOpOA-
HOCTW MONs, NagarLlero Ha NpUeMHyo aHTeHHY B cTaHAapTHbIX ycTaHoBKax npu AMC namepeHun Ha OATS unu B FAR.

MpumeyaHue 6— [Ona CMMMETPUPYIOLMX YCTPOWCTB, UMEKLLMX pa3bemM NpuemMHoro kabens, CMOHTUpOBaH-
Hbl Ha BokoBon ctopoHe (90° Kk Hecyllel KOHCTPYKUWW aHTEHHBI), ONA yMeHbLUEHUA NOABWXKHOCTY Kabensa crnegyeT uc-
Nonb30BaTh YIMOBOW PasbeM.

MpumeyvyaHune 7 — HeonpegeneHHOCTb pesynsrata amepeHus npeodpazoeanHna DM/CM cuMmeTpupyroLero
yCTpoWicTBa OyAeT onpeaensaTbCa TONMbKO HENMUHEWHOCTLI0 NPUEMHKMKAE, Tak Kak BCce OcTarnbHOe MEHSITbCH BO BPEMS W3-
mMepeHnia V; n V, He Byner. [insa BoinonHeHus kputepusa 1 ob noctatouHo xopolei Byaet HenuHenHocTs menee 0,1 b B
pamkax obnactun 1 b oT aTanoHHOro nokasaHua V.
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4.5.5 Kpocc-nonAapu3auMoHHaa XapakTepucTUKa aHTeHHbI

[Mpw ycTaHoBKEe aHTEeHHbl B MMHEHRHO-NONAPU30BAHHOM 3MNEeKTPOMarHMTHOM Mone HanpspKeHne Ha 3axu-
Me, KOrga aHTeHHa W Nnofe UMeKT OPTOroHanbHyK Nonapu3auunio, JoMKHO BbiTe No KpaiHen Mepe Ha 20 b
HIKEe HaNPsKeHUs Ha 3aXkuMe Npu X OAMHAKOBOW nonapusauuun. 310 TpeboBaHMe NPUMEHSIOT BO BCEM Oua-
nazoHe yactoT oT 30 My go 18 'y, Ha npakTuke 3ToMy TpebBOBaHWUID HE OTBEYAOT HEKOTOPbIE TUMbI aHTEHH
LPDA, y KOTOpbiX ABE NOMOBMHKWA KaxAoro BubpaTopa pacnonoXeHbl 3LWernoHoM, YTO MO CYTWU reHepupyeTt
Kpocc-nonsapu3auoHHyo xapaktepuctuky (XPR).

BonbWwnHCTBO UcnbiTaHui ¢ aHTeHHamu LPDA npoBoauTtca npu yactoTe Bbie 200 MIMy. Ans obecne-
UYeHWs yCrioBMIA CBODOOHOrO MPOCTPAHCTBA AOMYCKAETCA WUCMNONb30BAaThk MOMHOCTLI0 Be33X0BYH KaMepy Bbi-
COKOro Ka4yecTBa UMW aHTeHHble BaluHKU, UMEeKLLMe A0CTATOUYHYH BLICOTY OTHOCUTENBHO 3EMITM HA OTKPLITOM
NMOMUIOHEe; OTHOCUTENbLHO COOTBETCTBYIOLLMX XapakTepucTuk nnowadku cm. 6.3.2 u CISPR 16-1-5:2014
(pasgen 6). Ha achdheKkTMBHON ONWHE UCMBITYEMOW aHTEHHbI Nofie 4OMKHO OblTe OO4HOPOAHLIM. PaccTosHue
MeXOY LEHTPOM MchbiTyemon aHTeHHbl (AUT) n nepepatolier aHTeHHOW AOMKHO ObiTh Bonblie ogHowm onu-
Hbl BOMHbI. [Mpn ncnonb3oBaHnn aHTeHHbl LPDA paccToaHMe oTHOCUTCA K OTMeTKe ee ueHTpa. Korga camas
HK3Kas vacTtoTa coctasnseT 200 MIMu, pekomeHayeTcsa MCNonb3oBaTe PUKCMpOoBaHHOE paccToaHue 1,5 M Bo
BCEM YacTOTHOM [ManasoHe.

Heobxogumo yctaHoBuTE nepegatoiyio v AUT Tak, 4Tobbl nonsapusauusa buina BepTUKansHONW, U CHATh
MoKasaHua YPOBHA CUMrHarna B AuanasoHe YacToT. 3aTteM credyeT noBepHyTh nepesatoLLyo aHTeHHy Ha 90° u
OTMETUTL Pa3sHWLY YPOBHA CUrHana oTHOCUTENbHO NoKasaHus NpyM OQWHAaKOBOW Nonspusauuu.

Mpumevanune — [na obecneveHua ogHopogHoro nons B addexktnsHon nnowaam AUT TpebyeTca nnowanka
XOpOLUEero kayecTea. BuigeneHue Kpocc-nonapusaumm npu NMHENHO-NoNApU30BaHHON BOMHE MOXHO A0Ka3aTh C MOMOLLbIO
nepegady Mexay Napoi pynopHbIX aHTEHH CO CTaHAApPTHLIM KO3MMULMEHTOM YCUIEHUS MM BOITHOBOAOB C OTKPbLITHIM
KOHLIOM B KA4eCTBE UCTbITATENMBHLIX aHTEHH M MPOBEPKKM TOTO, YTO KOMOMHALWUA NOrpeLlHOCTH NNoLaaku U cobCTBEHHOM
KpOCC-NONApWU3aLNOHHONA XapakTepUCTUKL UCTIBITaTENbHBLIX aHTEHH 0BecneyMBaeT NogaBneHne ropu3oHTanbHoW cocTas-
nswowein bonee yem Ha 30 ob. Ecnu norpeluHocTy Nnowagky oY4eHb Marnbl U ecrnv XapaKTepUCTUKU UCTLITaTeNbHbLIX
aHTEeHH WOEHTUYHbI, NOAABMNEHUE KPOCC-NONAPU3aUnn OOHOW UCMLITATENBHON aHTeHHb! ByaeT npubnunautensHo Ha 6 b
HWXE CYMMapHOro KpoCC-nonApu3auyoHHOrO B3auMOOEWCTBUA Napbl WCMbITATENbHBIX aHTEHH. Hanpumep, ecnu cyw-
MapHbIA YpOBEHb Kpocc-nonapusaummn coctaesnaet 30 ab, Torga ypoBeHb 0QHONM MCNbITATENBHOW aHTeHHbl paseH 36 ab.
KpuTepnem MpurogHOCTM NNOLAOKW, BKIKOYAsA pa3HEeCeHWe aHTEHH W KayecTBO (hyHKLUMOHMPOBAHWA MNOLWaaKW, ABMs-
eTca obecnevyeHne cyMMapHOro ypoBHA Kpocc-nonspusauun 30 ob. [JonyckaeTca yCTaHOBUTL Mapy PYMNOPHLIX aHTEHH
C ropyM3oHTanbHOW nonapusauven U pasgenuTenbHbIM PacCcTOAHMEM MeXay WX dpoHTanbHbeIMK aneptypamu 1,5 m. SIL
pPErncTPUPYIOT B paccmMaTpuBaeMoM YacToTHOM AuanasoHe. OgHy 13 aHTeHH noeopaqunsatoT Ha 90°, yTobbl nonspusauuns
cTana eepTukansHol. NameHeHue B SIL no kpaiHei mepe Ha 30 gb obecne4ynBaeT npueMnemMyto HeonpeseneHHocTb U3-
MepeHua. Ha yactotax Hwke 1 Ty ana obecnedeHUsa NPMrogHOCTA MOLLAAKM MOXHO MCMONb30BaTbk BMECTO PYNOPHbLIX
aHTeHH aHTeHHbl LPDA V-Tuna. [JonyckaeTcs UCNonb30BaTh AUNOSbHLIE UMM BUKOHUYECKWE aHTEHHbI, HO U3-3a 0QHOPOA-
HOCTW UX Auarpamm ManyyeHus B nnockoctu H notpebyetcs Bonbluas BeICOTa NOABECA aHTEHHbI.

Melarwwmin curHan, ypoeeHbe KOTOPOro Huxe nonesHoro Ha 20 b, gaeT makcumanbHy norpetu-
HOCTb Mo none3HoMy curHany +0,9 gb. MakcumanbHas MoOrpelwHoCcTb CYLWecTBYeT Torga, korga Kpocc-
MoONAPM3aLMOHHbBIM CUrHaN HaxoauTca B dhase ¢ curHanom, nonaprsanmsa KOTOporo coenagaeT ¢ OCHOBHOW No-
napusaunen. Ecnn XPR anteHHbl LPDA xyxe 20 ob, onepatopy Heobxoanmo paccHuTaTb HeonpeaeneHHocTh
W yKkasaTb ee BMecTe C pesynstatoM. Hanpumep, npu Kpocc-nonapusaunoHHom ypoeHe 14 ab npepgnonaratoT
MakcumanbHy HeonpegeneHHocTb oT +1,6 ab go -1,9 ob; npu pacyete cTaHOapTHOW HeonpegeneHHoCTU
cnepyeT UCNONb30BaTh DonblUee 3Ha4YeHWe U NMpegnonaraemoe TpeyronsHoe pacrnpegeneHue.

Ons pobaeneHua curHana 0 ob k gpyromy curHany -14 ab cHadana HeobxoguMMO MONy4YMTb OTHOCK-
TemnbHbIE 3HAYEHUS HanpsbkeHusa nyTemM genedws Ha 20 n B3aTuA aHTunorapudgma. 3atem cnegyet gobaButs
Bonee cnabbli curHan K egMHUYHOMY curHany. Heobxogumo ymHoxuTb norapudgm Ha 20. B pesynsrate no-
TNYYUTCH MONMOXKMTENbHAA NOrpeLlHocTs B Aeuunbenax. Heobxoavmo noBTopuTh AEACTBUE, HO C BbIYUTAHUEM
Bbonee cnaboro curHana w3 eQUHWYHOIO CUrHana v Nomny4YuTb OTpMLATENbLHY NOrPeLLHOCTL B Aelubenax.

[Mpw pacyeTe HeonpegeneHHOCTU U3MepeHUs N3any4yaemsiX NOMex ecri ypoBeHb curHana, uamepsemMoro
NMpW OQHOW NonapM3auun, NpeBbIllaeT CUrHarn, naMepsemMsblid Mpu OpTOroHansHOW nonapM3aunn, Ha 6 ob nnu
Bonbuwe, 1o aHTeHHy LPDA, XPR koTopon coctaBnsaeT tonbko 14 ob, cnegyet cuuTtath OTBEYAKLWLEN TEXHU-
yeckomy TpebosaHuio 20 ob. Ecnun pasHocTb Mexay YPOBHAMUW CUrHaNoOB C BEPTUKAaNbHON U FOPU30HTaNbLHON
nonsipusauuen mexble 6 b, cnegyet paccunTaTte 4OMOMHUTENLHYHO HeonpeoeneHHOCTb, ecrn cyMma 3ToN
pasHuubl 1 XPR meHbwe 20 ob.
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MonoxeHne, kacalwLleeca HeonpeaeneHHocTH pe3ynstaToB uaMmepeHus XPR, npegctasneHo B npuno-
»eHun H. B npunoxeHnn H Takke npyvBeneH npuMep Kpocc-nonapy3aumnoHHon Xxapaktepuctkn AUT, oTBeva-
towein TpeboeaHnio XPR 20 ob npu namepeHun.

4.6 AHTeHHbLI AnAa nonockl Yactot oT 1 fo 18 'y

4.6.1 O6Lwmne nonoxeHUs

M3mepeHuns nanyvyaembix nomex Boiwe 1 Iy HeobxoauMMO NPOBOAMTL C MCMONb30BaHWEM KanubpoBaH-
HbIX, MUMHENHO NONAPU30BaHHbIX aHTeHH. K HUM oTHocATcs aHTeHHbl LPDA, aBoliHble rpebeHYaTtbie BONHOBO/ -
Hble pynopbl U pyNnopHbIe aHTEHHLI CO CTAHOAPTHBIM YCUneHunem. «Jlyu» unu rmaeHbli NenecTok gMarpaMmmel
HanpaBneHHOCTM MOON UCMONb3YEMOW aHTEHHbLI AOMKEH BbiTh 4OCTATOYHO BONbLUMM, YTODbLI «BMECTUTbL»
ucneiTyeMmoe obopyaoBaHWe Npu ero pa3amMeLleHun Ha U3MepuTensHOM paccTosiHuu. LWupuHa rmaeHoro ne-
necTka onpefensieTcs KakK LMpuHa nyya aHTeHHbl Ha ypoBHe 3 Ab, a nHdopmauuWio, No3BONALL Y0 onpeae-
NUTb 3TOT NapameTp, yKasbiBakT B JOKYMEHTALMW HA aHTeHHY. [ins pynopHbIX aHTEHH AOMMKHO BbINOMHATLCS
cnepgylwouiee ycrnoBue:

DZ
dz 22 (5)
rae d — UW3MepuTenbHoe paccTosiHUE, M;
D — HaubonbluMiA pasmep packpbiBa aHTEHHbI, M;
/4 — [AnvHa BOMHbI B CBOBOAHOM NPOCTPAHCTBE HA YacToTe U3MEPEHUSN, M.

TpeboeaHue k XPR aHTeHHbI, ykazaHHoe B 4.5.5, npyMeHsaoT Takke B AuanasoHe vyactot ot 1 go 18 Iy,

4.6.2 NpuemHasn aHTeHHa

4.6.2.1 Obwme nonoxeHns

[MpuemHass aHTeHHa [OMKHA MMETb JNIMHEWHYH MNOMNApWM3auuio, W Npu Banuaauuu nnowanku Tum
AHTEHHbI 0IMKEeH DbITh TAKKUM e, KaKoW MCNonb3oBanu npu namepenusx nomex ot EUT.

HekoTopble MOOENW aHTEHH MOTYT UMETh HECKOINBKO Pa3HbIX BEPCUI 1, BO3MOXHO, pa3Hble Auarpammbl
M3ny4YeHus, NO3TOMY Nonb30BaTensM nNpeanaraeTcs NpoBepATh YKa3aHHOE BhILLE YCIOBUE.

MpumeyaHue 1— TepMUH «TUN aHTEHHBLI» 03HA4YaET hOpPMY UMK BUT aHTEHHLI, HAMPUMEP, PyNopHasa aHTeHHa
nnu aHTeHHa LPDA.

MpumeyaHue 2 — TepMUH «MOAEMNb GHTEHHBI» 03HAYAET KOHKPETHBIN HOMEP MOAENW aHTEHHLI KOHKPETHOO
NpoW3BOANTENS.

MpumeuvaHne 3 — TepMUH «BEpCUA» O3HAYaET KOHKPETHLIA HOMEP BEPCUM aHTEHHbl KOHKPETHOMO MPOW3BO-
ONTens, Npy Hanu4MM, unu ocobbli HOMep MOAENU aHTEeHHBbI.

4.6.2.2 dnarpaMmma nany4eHusi NpUuemMHON aHTEHHbI

OwarpamMbl M3nyy4yeHUs B NNOCKOCTM E W B NMockocTW H OOMKHbI M3MepATLCH OTHOCUTENbHO 3rek-
TPUYECKOW OCU aHTEeHHbl. 3MmepaeMoi BenUUYMHON ABNSAeTCA AuarpaMma HanpaBneHHOCTU aHTeHHbl B Ab,
npencTaBneHHas Ha rpadvke B NONspHbIX KOOPAWHATAX, Kak, HanpuMep, Ha pucyHke 2. Mpadukn guarpammel
M3ny4yeHusa JommkHel HopMupoBaTees K 0 oB. Yron 0° gomkeH HaxogWTbCA HA MEXaHUYeCKOW 3MeKTPUYecKon
OCMW aHTEHHbI.

[dwarpammbl M3My4eHUs B NOCKOCTM £ M B NIOCKOCTU H KaXaoW OTAENbHOW aHTEHHbl JOMKHbI Peru-
CTPUPOBATLCA B 4acTOTHOW MONOCe AaHHOWM aHTeHHbl ¢ warom 500 My unu MmeHee B COOTBETCTBMU C MNpU-
noxexuem | CISPR 16-1-6:2014/AMD1:2016.

PesynbraTthl UCMbITaHUA NO O4OOpPEHUI0 TUMAa, BKIKYAs CTaTUCTUMYECKUE AaHHble, NpenocTaBnseMbie
npou3BoguTENEM, MOTYT UCMONbL30BaThCA ANA obecrneveHusi NOATBEPXAEHUSI COOTBETCTBUSA AMarpamMmMbl U3-
Ny4YeHUss NPUEMHON aHTEHHbl TpeboBaHMAM. B TeueHWe «KW3HEHHOrO LMKIa» aHTeHHbI ANS NOATBEPKOEHUS
HEU3MEHHOCTW OMarpaMmbl HanpaBneHHOCTU HeobxoguMo NpoBoAUTbL 0BCNyKUBaHMe.
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165 180 195

PucyHok 2 — lMpumep guarpaMmmel HanpaeneHHOCTK NPUEMHOM aHTEeHHLI B NNOCKOCTU E ¢ orpaHMy4nMTensHOM obnacTeto,
3aLlUTPMXOBAHHOMW AN paccTtoaHusa 3 M 1 paamepa EUT 2 m

I pupmMmeHaHne — B OGI.LI,EM cny4yae HanpaeneHune BHEKTPHHECKDﬁ OCW — 3TO HanpaseneHne MakCUManbHOro
N3ny4YeHA aHTEeHHbI. O,ElHaKO B HEKOTOPbLIX Cny4dYaax aunarpamMma HanpaerneHHOCTU MMeeT OBa MakCUuMymMa n3ny4eHud, Hi
OAWH M3 KOTOPbIX HEe HaxoOWUTCA B HanpasneHW MexaHU4eCKon BﬂeKTpMHeCKOI;'I OCW, HanpumMep, Kak Ha p1uCcyHKe 2.

4.6.2.3 TpeboBaHus Kk guarpaMmmMe HanpaeneHHoOCTU NPUEeMHON aHTEeHHbI

3awTpuxoBaHHbie obnacTu, 0603Ha4YEHHbIE B MOMAPHBLIX KOOpAMHATAX Ha pucyHKax 3 U 4, onpegensior-
CA MakCKHMasibHOM BbICOTOM h U MakCMManbHOW LUMPWHOW W MCMbITyeMoro obopyaoBaHus, a Takke UenbiTa-
TerbHbIM paccTosiHWEM d.

YUTtobkbl B gocTaTouHOWM Mepe 0bnyunTts EUT, y NpMeMHOM aHTeHHbI LWMPUHA Ny4Ya ¢ NOMOBMHOW MOLL-
HOCTW He [OIbKHa nonajaTth B 3alUTPUXOBaHHYK 30HY CEMEeHWA guarpaMmbl HANpPaBrneHHOCTU B NNOcKocTy £
W MAOCKOCTU H, NpuBedeHHbIX Ha pUCyHKax 3 W 4.

0 nb

-3 pb

w — MakcumaneHas wupuHa EUT

PucyHok 3 — OnpegenerHve MakcumManbHOW MCNonb3ayemon WwupiHel EUT ¢ noMOLLbHO WWMPWHBI Ny4a
MONOBMHHOM MOLLHOCTH

14

GostExpert.ru
https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

-3 06

0 ab

h — makcumaneHas sbicota EUT

PueyHok 4 — OnpegeneHve MakcuMarnsHOW Ucnonbayemoit BeicoTel EUT ¢ NOMOLLBIO WWPUHEI My4a
MONOBUHHOW MOLLHOCTH

4.7 CI'IELWIaJ'IbeIe pPacCTaHOBKM aHTEHH. Cucrtema bonbmnx PaMO4YHbIX aHTEeHH

B nonoce yactoT ot 9 kl'y oo 30 MMy mewawwas cnocobHOCTb MarHUTHOM COCTaBNSOLLLEN NONSA U3-
ny4yeHns ogHoro EUT mMoxeT onpenenaTbCs C MOMOLLBK cUCTeMbl BOMblIMX pamMoyHbiX aHTeHH (LLAS).
B cucteme LLAS mewaroLyo cnocobHOCTb U3MEPSAIOT B 3HAYEHUSAX TOKOB, HABOAMMBIX MArHUTHLIM Monem B
Kaxdon aHTeHHe LLA cuctembl LLAS. Cuctema LLAS namepsieT TOK, HaBeAeHHbIA MarHUTHOM CocTaBnsaLLen
nonsa ogHoro EUT. 3Tta cuctema no3eonseT NnpoBOANTL U3MEPEHUA B MOMELLEHWUN.

Cuctema LLAS cocTouT M3 Tpex B3avMHO-NEPNEHONKYNAPHLIX KPYrOBbIX BOMbLIMX PAaMOYHbLIX aHTEHH,
Kaxk4as M3 KOTOPbIX UMEEeT AMaMeTp 2 M, U HAXOOWUTCA Ha HemMeTannuyeckon ocHoee. [NonHoe onucanue LLAS
npueeneHo B npunoxeHun C.

EUT nosmumoHupyetcs B ueHTpe LLAS Ha yCTaHOBOYHOM CTOJE M3 HenpoBoasLlero matepuana. Makcu-
manbHble pasmepbl EUT orpaHuymBatoTcsa Takum obpasom, 4Tobel paccTosHue mexay EUT v kaxgon pamkoi
B LLAS coctaenano He meHee 0,20 m. PekomeHgauuum no npoeoake kabenen EUT npueeneHsl B C.3 1 Ha
pucyHke C.6. Kabenu JomkHBI MOTU BMECTE, BbIXOAWTL U3 0bbema LLAS B ogHOM oKTaHTe 1 BbITh He Brivke
yem 0,4 m ot nroboi n3 pamok cuctemel LLAS.

Cuctemy LLAS moxHO pasmellaTtb B NMoboi okpyxawleid obcTaHoBke. [JonyckaeTcss pasMelleHue
BHYTPW 3KpaHMpOBaHHOW kOMHaTbl, B SAC, FAR unu Ha OATS c 3alWMTHBEIM HaBecoM OT Henorogbl. Mpu-
HUMas BO BHMMaHMe Doree BbICOKYH0 YYBCTBUTENbHOCTL K U3MYy4YEHWSM MCMbiTyeMoro obopygoBaHms, ans
MCKIMIOYEHUsS] CUTHANOB BHELIHEN cpelbl PEKOMEHAYIOT pa3MelleHne B 3KpaHWPOBAHHOW OKpYyKawLen
obcTaHoBKke. PekoMeHayemMoe MUHMMAaNbHOE pacctoaHue Mexay LLAS n niobol meTannuyeckoin nnactu-
Hon coctaensaet 0,5 m. [Ina yyeta BO3OeNCTBUA OKpyxXawllen cpegbl Banugauuio LLAS Heobxogumo npo-
BOAMWTb TaMm, roe obbl4HO NPOBOOAT U3MepeHust ¢ ucnonb3oBaHnem LLAS (cm. C.4).

TpW B3anUMHO-NepneHANKYNApHbIe paMOYHble aHTeHHbl cucTeMbl LLAS nosBonswT nNpoBoauTe M3Me-
peHus MeluatoLle cnocobHOCTW BCEX MONApM3aLvin U3ny4aemoro nons ¢ npeanncaHHon TOYHOCTh M Oes
BpaLweHus EUT unn nameHeHnsa opueHTaunm paMoqHbiX aHTeHH cuctembl LLAS.

Kaxnas 13 Tpex pamo4vHbliX aHTeHH cuctembl LLAS gomkHa oTeeqaTh TpeboBaHWsM No Banvaaumm, npu-
BegeHHbIiM B C.4.

Mpumeuvuanune — B cucteme LLAS mMoxHO MCNONb30BaTh KPYrMble paAMOYHbIE @HTEHHBI, OMaMeTpbl KOTOPbIX
OTNNYAKTCA OT CTaHJapPTHOrC AnamMeTpa 2 M Npu yCrnoBuK, YTo nx guametp D < 4 M, a paccTtosHue B MeTpax mexgy EUT
n pamkor B LLAS coctaenset He meHee 0,10 x D. KoadpdpmumeHTol npeobpasoBaHnsa NpyM HecTaHOapTHbIX OAMamMeTpax
npveefeHsl B C.6.

5 UcnbiTaTtenbHble NNOWAaAK1M ANA N3MepPeHNA Hanps)XXeHHOCTU NonA
paguonomex B nonoce yactot ot 9 kl'u ao 30 MINy

(OTcyTCcTRYET)
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6 UcnbiTaTenbHble NNOLWAAKU ANA U3MepPeHUA HanNpPAXeHHOCTU Nons
paguonomex B nonoce 4yactort ot 30 go 1000 MMy

6.1 O6wme nonoxeHun

Heobxopgumo co3gath okpyxakwy 3M obctaHoBKY, kKoTopasa obecne4ynBaeT JOCTOBEPHbIE, MOBTO-
psiemble peaynbTaThl M3MepeHuii HanpspkeHHocTy nonsa nomex oT EUT. MNpu EUT, koTopoe MOXHO UCNbIThIBATL
TOINbKO Ha MecTe ero aKcnnyartaumu, HeobXoAMMOo NpUAepPKMBaTLCA APYIMX NONOKEHWIA (T. €. cMOTpM Nogpob-
HYH0 MHDOpPMAaLMI0 MO M3MepeHsiM Ha MmecTe akcnnyatauumn B CISPR 16-2-3).

6.2 OTKpbITan UcnbiTaTenbHana nnowaagka (OATS)

6.2.1 O6wKe nonoxeHnn

OATS — 370 nnowaaka, xapakTepudyemMas rmagkon npocmaTpuBaeMon TEpPUTOPUER U HANUYUEM NPo-
BOASALLEN NnacTuHbl 3a3eMneHus. [na BbINONHeHMs TpeboBaHWiA No napameTpaM Banuaauun HacTOoALLEro
cTaHOoapTa pekoMeHOyeTcsl UCMoMb30BaTh MeTannuuyeckyro NnacTuHy 3as3eMreHust. Takue ucnblTaTernbHble
nnoLaaKM 4omkHbl BbiTb CBODOOHBI OT 3A4aHWUIA, INEKTPUYECKNX NMMHWIA, OTPaXXOEeHWIA, NEPEBLEB W T. M.; UX TaK-
e Heobxogumo ocBoboauTh OT Noa3eMHbIX kabene, TpybonpoBOAOB U T. M. 32 UCKITHOHMEHWEM TEX, KOTOpbIE
HeobxoauMbl ANs NUTaHs u paboTsl ncnbiTyemoro obopyaoBaHus. PekoMmeHgauUmMm no KOHKPETHBIM KOHCTPYK-
LMSAM OTKPbITbIX MCMbITATENBbHbLIX NNOLWaaAoK ANS U3MEPEHUA HANPSAXKEHHOCTW NOoNsA NOMeX B Nonoce 4acToT OT
30 o 1000 My npuBegeHbl B npunoxkeHun D. MNpouegypbl Banugauun OATS npuBefeHsl B nogpasgenax 6.6
1 6.7. B MNpunoxeHun F paccmaTtprBaeTcsa 6asuc Ansa KpUTepus NpUeMnemMocTy.

6.2.2 OrpaxgeHue ONA 3aliKTbl OT Henorogbl

Ecnu vcneiTatenbHaa nnouwianka ucnonb3yeTcsl BeCb o4, TO XenaTenbHo MMeTb 3aluTy oT Hebnaro-
NPUATHBLIX MOrOOHbLIX YCMOBUA. KOHCTPYKUMA 3aLLWTHOTO COOPYXKEHUA MOXeT 3alluwaTts nubo Bk ucnbiTa-
TENbHYH NMOLaaKy, BKMYas nucneityemoe obopynoBaHnMe U M3MEpUTENbHYK aHTEHHY OAnA W3MepeHus Ha-
NPSPKEHHOCTM nons, nNMbo TOnbKo McnelTyeMoe obopygoBaHue. Micnonb3ayemble matepuansl JOMKHbI ObiTb
npo3payHbiMK N8 pagMoYacToThl, YTOObl HE Bbi3biBaTh HEXenaTenbHbIX OTPaXXEHWIA U 3aTyxaHus nons, ns-
ny4aemMoro ucneliTyemslMm obopynoeaHveM (cm. 6.3.1).

KOHCTpyKLMA COOpyXeHUs, 3alMallasn oT HEeNoroasl, AOMKHa UMeTk hopMy, MO3BOMNALLYH NMErko
yoansTb cHer, neg unu sogy. bonee nogpobHaa nHopmauua npeactasneHa B npunoxeHnn D.

6.2.3 3oHa, cBoOOAgHAA OT NPENATCTBUN

[ns oTKpbITBIX MCNbITaTeNbHbIX NMowanok Tpebyetcsa cBobogHas OT NMPEensaTCTBUIA 30HA BOKPYT MC-
nelTyemoro obopygoBaHWMa M aHTEHHbl ANA U3MEPEHWIA HanpsbkeHHocTW nons. 3oHa, ceobogHana oT npe-
NMATCTBUIA, AOMKHA ObiTb OCBODOOXKAEHA OT 3HAYMMbIX OOBLEKTOB, PAcCeMBAKLLMX ANEKTPOMarHMTHeIE Nons,
1M ObITb goctatodHo Gonbwon, 4Tobbl pacceuBawlne 0bbeKkTbl BHE 30Hbl, CBOBOAHON OT MPEenATCTBUNA,
okasblBanuM HebonbllOe BO3OENCTBME Ha MNons, U3MepAeMble C MOMOLLLbI aHTeHHbl ONA M3MepeHWn Ha-
npsKeHHocTy nonsa. [na onpegeneHns agekBaTtHOCTU OaHHON 30HbI HEODX04MMO NPOBECTW UCTILITAHUA NPK
Banuaaunuy nnowanku.

Tak Kak Benu4ymHa nons, paccerBaemoro ot o6bekTa, 3aBMCUT OT MHOTMX PakTopoB (pa3mepa o00bekTa,
paccTosfHWA 0T UCMBITyeMoro c6opygoBaHust, opMeHTaumum oTHocuTensHo EUT, yaeneHol anekTponpoBogHO-
CTW M OU3NEeKTPUYeCcKor NPOHULAEeMOCTH 06bEKTa, HACTOThLI U T. M.), TO oNpeaenaTh NpuemMnemyo cBobogHY
OT NPEenATCTBMA 30HY, HEOBXOAMMY 1 AOCTATOYHY ANSA BCeX NPUMEHEHWIA, — HenpakTu4Ho. Paamep v oyep-
TaHWs cBOBOAHOW OT NPenATCTBMUIA 30HbI 3aBUCAT OT M3MEPUTENBHOIO PacCcTOsiHUA U OT Toro, ByayT nv noeo-
pa4yuBaTh ucneiTyemoe obopygoBaHue. Ecnu nnowagka obopygoBaHa NoBOPOTHOW nnatdopmoi (cTonom),
TO pekomeHayeTcsl, YTobbl cBobogHas OT MpendATCTBUIA 30Ha umena opMy annunca, Npyu aToM NPUEMHYH
aHTEeHHY U ucnbiTyemoe obopygoBaHWe pacnonarakT B AByX PoKycax, rMaeHas ocb AoMmKHa ObiTe paBHa ya-
BOEHHOMY U3MEPUTENbHOMY PacCTOAHMIO, a8 Manasi 0Cb — MPOU3BEAEHWUK U3MEPUTENBHOIO PacCTOsAHUA Ha
\3 (cMm. pucyHok 5).

[ns atoro annunca Tpacca MeLlakLero nyya, oTpaxeHHoro oT nboro obbekTa Ha NnepumeTpe, pae-
Ha YOBOEHHOW AnvHe Tpacckl NpAMoro nyva mexay gokycamu. Ecnu ncneityemoe obopygoBaHune BonbLUumx
pasMepoB yCTaHaBMMBAKT Ha NOBOPOTHYK nnatdopmy, To cBobOAHY OT MpensaATCTBUA 30HY Heobxogumo
pacwypnTe Takum obpasom, 4Tobbl No mepuMeTpy ucneiTyemoro obopygoeaHusa Beinv cBobGogHele OT npe-
NATCTBMA NPOCBETHI.

Ecnuv nnowaaka He o6opynoBaHa NoBopoTHOW nnaTtdgopmon (ctonom), T. e. EUT ctaymoHapHo, To peko-
MeHayemas ceobogHasa oT NpenaTCTBKUIA 30HA NpeAcTaBnseT cobor Kpyr Takoro pasmepa, Ytobbl paguansHoe
paccTogHWe OT KOHTypa ucneliTyeMoro o6opydoBaHns A0 rpaHuubl 30HbI Dbino Gonblie nu paBHO U3mepu-
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TEMbHOMY PAaCCTOSIHUIO, YMHOXEHHOMY Ha 1,5 (cM. pucyHok 6). B aTom cnyvyae aHTeHHY nepemMeLlalT BOKpYr

MCnbITyeMoro obopyaoBaHua Ha U3MEepUTeNIbHOM PacCTOSTHUN.
TeppuTopKa B Npegenax 30Hbl, CBOBOAHOM OT NPensaTCTBUA, OOMmKHa BbiTb NNockor. JonycTUMbl He-

Bonbluve ckaTtel A4na obecnedeHuss HeobxoAUMMOoro apeHaxa. [MaakocTe MeTannuyeckon 3asemMnawLei nna-
CTUHBI, ECN OHa WcnonbayeTcs, oroBapusaeTtca B D.2 (npunoxexHne D). MamepuTentHasa annapartypa v nep-
coHarn, NPOBOASALLMI UCTbITAHWUS, OOMMKHLI HAXOAUTLCSA BHE 30HbI, CBOBO4HOWM OT NPenATCTBMIA.
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PucyHok 5 — CeobogHasi oT NpensaTCTBUW 30HA UCMbITATENbLHOW NAOLWAaAKK ¢ MOBOPOTHEIM CTOMOM
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PucyHok 6 — 3oHa, ceobofHasa oT NpensaTCTBUMA, CO CTaUMOHAPHBIM UCMBITYeMbIM 0BopyaoBaHUEM

6.2.4 Okpyxatowasa o6CcTaHOBKA Ha UCNbITaTENbHOW NNowWaAKe ¢ TOYKU 3peHUA pagruoYacToT

PaguoyacToTHbIe YPOBHM okpykatollen cpedbl Ha OATS AomkHbl ObiTh 4OCTATOMHO HM3KAMMWU MO CpaB-
HEHUIO C YPOBHAMMK NoAnexallnx MaMmepeHuto nomex. Mcxoas U3 aToro Ka4ecTso MMOLLAAKA BO3MOXHO OLEHK-
BaTb MO YETLIPEM KaTeropusam, NpUBEAEHHLIM HKE B NOPAAKE CTEMEHU UX BaXKHOCTK:

a) M3any4YeHus oKpyxatollen cpegbl He meHee Yem Ha 6 b Huxe n3amepsieMbiX YPOBHEd;

b) HekoTopble N3Ny4YeHUst oOKpyXKatLlei cpedbl HaxoaaTesa B Npegenax 6 Ab oT MamepsieMbiX ypoBHEN;
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C) HEKOTOpbIE M3MYyYeHUs OKpPYXKalLen cpeabl Bbllle M3MepsaeMbliX YPOBHEN, HO Nnbo anepuoanyHbl
(1. e. BpeMa mexay nepefadyamMu 4OCTATOYMHO BENUWKO, YTO6bLI NO3BONMMTL NPOBECTU N3MepeHust), nubo Henpe-
PbIBHEI, HO TOMBKO Ha OFPAHUYEHHBIX MAEHTUMDULKMPYEMbBIX YACTOTaX;

d) ypoBHW OKpy)arLLel cpefbl Bellle U3MepsaeMbIX YPOBHEN Ha BONbLUOM y4acTKe YacTOTHOro 3amepu-
TenbLHOro AManasoHa v Npu 3TOM CYLLECTBYHOT HEMPEPLIBHO.

Bbibop ucnbiTaTeENbHOM NNOLWAAKA JOMKEH rapaHTUpOoBaTh, YTO TOYHOCTb U3MEPEeHUsa NoaaepXnuBaeTca
Ha 3a4aHHOM YPOBHE, a OKpy»atoLlas obcTaHoBKa U CTeneHb TEXHUYEeCKOro MacTepcTaa BrosiHE NPpUeMMeMbl.

Momumo BY okpyxarwllen cpedbl B HEONPEOeneHHOCTb pe3ynbTaToB U3MepeHUsa M3rnyvyaeMblX nomex
BHOCUT BKNag ko3 uLMeHT cOBCTBEHHOrO Wyma npuemHuka. CnegoBaTtensHo, U To, U Apyroe Heobxogumo
MWUHUMWU3UPOBATL, YTODLI CpaBHEHWE U3MEPEHHOTO YPOBHA MOMEX C HOPMOW Ha NOMeXy BbINo AOCTOBEPHbLIM.

6.2.5 NMnacTKHa 3a3emMneHnn

MnactuHa 3azemnenns OATS MOXKET HaxoOUTHCH Ha YPOBHE 3eMITU WM NOgHMMAaThLCA Ha nnatdopmy
Noaxo4sALLMX pa3mMepoB UM rOPU30OHTaNbHY NOBEPXHOCTL KpbilK. PekoMmerayeTcsa Ucnonb3oBarb MeTannu-
YecKyo MNacTUHY 3a3eMSIeHNs], HO B cTaHOapTax Ha NPOAYKUWIO Ans KOHKPeTHOoro obopynoBaHWst U Mpu KOH-
KPETHbLIX NPUMEHEHMAX BCTPEYAKTCH peKoMeHAauun no Mcnonb30BaHWo Nnowanok apyroro tuna. Mpurog-
HOCTb METanMMYeckon 3aseMnsALLEeN NNacTUHbl ByaeT 3aBUCEeThL OT TOrO, COOTBETCTBYET I UCMbITaTeNbHas
nnowanka TpeboBaHMaM No Banugauuu nnollagky, NnpuBedeHHbIM B 6.4. Ecnu MmeTannuyeckuin matepuan
4N NNacTWHbl 3a3eMMEHNs HEe MCMONb3yeTcs, HeobXxoauMo BHUMAaTENbHO BbiOWMpaTh nnowanky, 4tobbl ee
oTpa)kalllne CBOWCTBA HE MEHSANMWUCb CO BPEMEHEM, B 3aBMCUMOCTM OT MOTOAHbLIX YCIOBUA MMM W3-33 HaXo-
OSLLMXCA B 3eMMe MeTann4ecknux matepnanos (Takux, kak Tpy6bl, Tpybonposogbl) ¥ U3-3a HEOOQHOPOAHOCTH
no4Bbl. Takue nMnoLlagkM obbIYHO UMEKT XapakTepPUCTUKM 3aTyXaHWs, KOTopble OTNMYAKTCA OT 3aTyXaHud
nnowanok ¢ MeTannMYeckuMmn noBepxXHOCTAMU.

6.3 MpurogHocTb APYrMX UCNbITaTENbHbIX NNOWAa[oK

6.3.1 Opyrne ucnbiTatenbHble NAOWagK1U ¢ NMNAacTUHOW 3a3eMIeHus

CywecTtByeT BOMbLUOE KONMMYECTBO PasfMyHbIX UCTbITATENBHbIX NIOLAA0K U CPEACTB UCNbITaHWIA, CKOH-
CTPYMPOBAHHbLIX U NCMOMb3yeMbIX ONA MPOBEAEHUS U3MEepeHUA UsnydaemMblx nomex. BonbLWKWHCTBO U3 HUX
3aliMLLleHbl 0T HeBNaronpuATHLIX MOroAHbLIX ycrnoBuid U BY-Bo3gelcTBMIA OKpyxatolwed cpedbl. Hanpumep,
B SAC Bce CTeHbl W MOTOMOK 0BMMLIOBaHbLI COOTBETCTBYKOLWMM BY-nornowarwiium matepuanom, a Ha nony
WMEETCH MEeTannuMyeckas nnactuHa 3asemneHus gns nmutauumn ycnosuin OATS. B SAC npuemHas aHTeHHa
Mn3onupoBaHa oT ycnoeuin BY-okpyxatowen cpedbl, 4TO no3sonser ucnbiThiBaTe EUT BHE 3aBucumocTn oT
NMOro4HbIX YCNOBUA.

Ecnu ucneiTaTenbHasa nnowagka ¢ nnacTUHOM 3a3eMIieHns orpaxaeHa Kakum-nmbo cTpomTenbHBIM Ma-
Tepuanom, To Ans AeMOHCTpauun NpUrogHoCTH TakoW anbTepHaTUBHOW Nrowanku pesynsratbl U3MepeHus
npu NpoBedeHUn Banuaauum B OAHOM NO3ULMK, Kak yKa3aHo B 6.7, MOryT oKasaTbCsl HEAOCTOBEPHbLIMU.

[MoaToMy ANA OUEHKW NPUrogHOCTK anbTepHaTMBHOMW UCNbITATeNbHOM NNOWAaakM ¢ NNacTUHOW 3a3emMne-
HUs Heo6Xo4MMO MCNONb30BaTh NPOLUEAYPY, NPUBEAEHHY B 6.8, B OCHOBY KOTOPOI MONOMXEHO NpoBedeHue
M3MepeHW NapaMeTpoB BanuaaLm B HECKOMNbKUX NO3ULMAX B obbeme, 3aHuMmaemom EUT. [insa nnowanku,
KOTOPYK MpU3HAKT Noaxoasiieil B kadecTee akeuBaneHTa OATS, peaynsraTthl Takux M3MepeHuii napaMeTpoB
Banvgauuu OoIKHbl HaXoAUThCs B npedenax gonycka 4 ab.

MpumevyaHue — Kamepbl SAC 0bbl4HO OTBEYAKOT KaTeropuM KadecTBa Nrowanky, NpuBeJeHHoOW B nepeymc-
neHuun a) nyHkTa 6.2.4.

6.3.2 UcnbiTaTenbHble nnowagky 6e3 nnactuHebl 3azemnedus (FAR)

OKpaHMpOBaHHOE NMOMELLEeHMe, MOMHOCTLH 0BNMUOBAaHHOE NOMMOLLAKLLMM MaTepManom, TakKe N3BECT-
HOe Kak NonHocTbio Ge3axoBas komHaTa/kamepa (FAR), MOXHO MCNONb30BaTh 418 U3MepeHuid n3nyvyaembix
nomex. Mpwn ncnonb3oBaHMm FAR B COOTBETCTBYKOLWNX CTaHAapTax (0bLeTexHUYeCcKMxX cTaHaapTax, ctaHgap-
Tax Ha NPOAYKLMIO UMW CTaHOapTax Ha CeMencTBO M34enuin) HeobXoaAMMOo yKasaTb COOTBETCTBYHOLLME HOPMbI
Ha uznydyaemsie nomexu. CooreetcTBue EUT Tpeboranusm no 3awmte paguocnyx6 (1. e. Hopmam) ycTaHas-
nueawT Ana FAR ¢ NOMOLLBIO TeX e MeTOA0B, KOTOpble MCMOMb3yHTCH MpUM U3AMEPEHUSIX HA OTKPLITOW UC-
nbiTatensHon nnowaake (OATS).

FAR npegHasHayeHa 45 MOAenupoBaHusi cBOGOOHOMO MpOCTPaHCcTBa TakMM obpasom, 4Tobbl Ha npu-
EMHYI0 aHTEHHY NpuUXoOun TOMbKO NMPAMOM Nyd OT nepefawolwein aHTeHHbl unv EUT. Bece HenpsiMble K OT-
pa)KeHHble BOMHbI AOKHbI MUHUMW3UPOBATLCS 3@ CYET UCNOMb30BaHUA COOTBETCTBYHLLEND NOrMoLarLero
MaTepuana Ha Bcex cTeHax, notonke u nony FAR. B FAR, kak n B SAC, npuemHasa aHTeHHa M30nMpoBaHa oT
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Bq-Opr)Ka}OLL[EFI cpeabl U No3BonAeT NpoBOAUTL UCNBbITAHUA UCNBITYEMOIO OGOpy,D,OBaHI/IFI BHE 3aBUCUMOCTHN
OT NOro4HbIX yCJ'IOBVIF'I.

MpumeyvyaHne — Kamepol FAR obBbl4HO oTBEYAIOT KaTeropuu KavyecTea Nnollagkv, NpuBedeHHoN B nepeyvuc-
neHnn a) nyHkTa 6.2.4.

6.4 Banngaumsa ucnbitTaTensHOW NowWwanku

6.4.1 O6wMe nonoxeHUNA

[na uenei HacToALllero cTaHgapTa AONYCKaeTcs MCnonb3oeaTe Tpu MmeToaa sanuaauun COMTS:

- METOZ HOpManu3oBaHHOro 3atyxanua nnowagkn (NSA) ¢ HacTpoEHHLIMW SUNONSMMU;

- metog, NSA ¢ LMPOKOMONMOCHBIMW aHTEHHAMU;

- MeToZ aTanoHHon nnowaakn (RSM) ¢ LWMPOKONONOCHBIMKW aHTEHHAMMU.

MeTtog NSA ¢ HacTpoOeHHBIMU OUMONSMA HEe MMeeT KOHKPETHOTO OMWCaHWs, HO ero gonyckaeTcs uc-
Nonb3oBaTh COFNACHO HacTosiweMy cTaHaapTy. B [20]1) npueeneHs! TabnuLbl ¢ TEOPETUYECKUMM 3HAYEHUSIMUA
NSA ¢ HacTpoeHHBIMK OWUMONAMM, BKITloYasi Tabnuubl TeopeTUYeckx kKoahdULIMEHTOB KOPPEKLIUM B3aUMHOTO
uMneaaHca.

MeToabl Banmoauum mcnbiTaTenbHbIX NAOWAA0K ¢ NnacTuHon 3asemnenus (T. e. OATS n SAC) npuee-
deHbl B 6.4.2 1 6.5.1, a bonee nogpobHblie npoueaypbl Ans metoga RSM — B 6.6 n onst metoga NSA—B6.7.
Ons Banmgaumm SAC n OATS ¢ HaBecoM 4NN 3aLLMTEI OT Hernoroasl TPebyTcA AONONHUTENBHBIE U3MEpeHus,
yKasaHHsule B 6.8.

MeTogbl Banugauuy NNoLaaku, KoTopble NPUMEHSIIOT K 3TUM KOHKPETHBIM TUMam UCMbITaTenbHbIX Mo-
Aok, NnpuBeneHbl B Tabnuue 1. Kak BUAHO U3 3ToW Tabnuubl, ANS Ka)XOoro U3 TUMNOB UCMbITATENbHbIX NMNO-
LLla[0K yKa3aHbl ABa UNK TpWM MeToAa Banuaauuun. 3T MeToAbl CHMTAIOTCS OTBEYaoLW MMM LienaM HacToALLEero
cTaHpapTa; COOTBETCTBUE KPUTEPUIO BanuaaluM MOXKHO OLEHUTL C MOMOLLbLIO TONBLKO OoAHOro Metoaa. bonee
TOTO, HW OOMH M3 3TUX METOAOB He YKa3aH B Ka4ecTBe 3TanoHHOro.

MeTogbl Banugauum nNnowanku, npuBegeHHbIe B HAcToALWEeM cTaHgapTe, oGecnevymearT Mepy yHU-
hULMPYEMOCTH aTTECTYEMOTO UCMBLITATENBEHOrO 06LEMA NYTEM CPABHEHUA MAEANbHOIO (TEOPETUYECKOrD) 1
M3MEPEHHOro 3aTyxaHus Nnowagku Mexay nepegawLleid U NpUuemMHon aHTeHHamu. MNepegatollas aHTeHHa
He mogenupyeT EUT, noaTtomy npoueaypa Banuaauuu He onpepenseT MakcumManbHbii obvem EUT. Bonpo-
Chl, Kacawwmnecsa pasmepoB EUT B 3aBUCMMOCTM OT U3MEpPUTENbHOIO paccTosHWUA, paccMaTpuMBaloTcs B
CISPR 16-2-3.

Tabnuya 1— MeTogbl Banuaauumn nnowazkuy, npumennmele k nnowagkam tuna OATS, nnowapgkam Ha Bbaze OATS,
kK SAC n FAR

[pMMEHUMOCTL METOAOB Banuaaumu nnowagku
Tun ucneITaTentHoi NNoLaaKA HacTtpoeHHble gunonu LLIMpoKkononocHble aHTEHHEI, LLIMpoKoNoNOCHLIE aHTEHHI,
NSA NSA RSM
OATS Ha Oa [a
OATS c 3aWuUTon oT Henorodel Het Oa Oa
SAC Het Oa Oa
FAR Het Oa Oa

6.4.2 PaccmoTpeHMe MeTOOOB BanuaaluMm UCNbITaTeNnbHOW NNowanku

Banugauws ncneitatensHOn Nnowaaky npoBoAUTCA C MCNONb30BaHWEM ABYX OQWHAKOBO Nonsapu3oBaH-
HbIX aHTeHH. Banngauuio cnegyeT NpoBOAUTL MO OTAENLHOCTU ANS ABYX NONAPU3aLMA: TOPU3OHTaNbHOW K
BEpPTUKaIbHOMW.

3aTtyxaHue nnouwiagku (SA) nonyyaiT U3 pasHULbI:

- YPOBHS HanpsiKeHWsl MCTOMHUKA V), MOCTYNALWero Ha nepefaulyo aHTeHHY,;

- MaKCUMarbHOTO YPOBHS NPUHUMAEMOTO HanpsikeHUs Vp, M3MepseMoro Ha 3axymax NpUeMHON aHTeH-
Hbl BO BPEMS CKaHMPOBAaHMWA BbICOThl YKa3aHHOW aHTEHHbI.

M3amepeHusa HanpsxeHUs BbINOMHAKT B cucteme 50 Om.

1) Luchpel B kBaApaTHbIX ckobkax 0603HA4AI0T HOMEp MCTOUHUKA, YKa3aHHOro B pasaene «Bubnuorpacusy.
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MamepeHHble 3HauveHna SA Ha OATS (cm. 6.2) u Ha OpyrUX UCnbITaTeNbHbIX NIOWAaAKax ¢ NNacTUHON
3azemrnieHus (cMm. 6.3.1) cpaBHMBAKT C xapakTepuctukamu SA, nonyyeHHbiMU Ha uwaeanbHon OATS — 3TO
onpegeneHve n3mMepsieMon BeNUYMHEI NPY Banuaauuy ucneiTatenbHoW nnowagaku. B pesynetaTe atoro cpae-
HeHusa nonyyaoT gesuaunio SA, T. e. AA B OB, cm. ypasHeHus (6) u (7). Mnowagka cuntaeTtcs NoaxoadaLlen,
Korga oTknoHeHwe SA HaxoauTcs B npedenax gonycka +4 ab.

Mpu Bbixofe 3a npegensl gonycka 4 ob koHpwUrypauuo nenbiTaTenbHOM NNowaakm Heobxoaumo
ucecnenosaTk cornacHo 6.9.

I pupMmedHaHmne — OcHoeaHune Ana KPUTepua npuemMnemMmocT nnowanku 4 AB NPpUBEOEHO B NMPUNOXEHUA E

MoMWMO 3TOrO, OTKITOHEHMST 3Ha4YeHWIA SA He cnegyeT UCMOMb30BaTh AN KOPPEKTUPOBKN AaHHbIX W3-
MepeHus HanpsbkeHHocTu nons EUT. MNMpoueaypel, yka3aHHslie B 6.4, He0BX0QUMMO MCMNOMNB30BaThL TONBKO ANA
BanuaaLMy UCnbITAaTENbHON NMNOLWAOKN.

6.5 OcHoBHbIe napameTpbl MeToga NSA gnsa OATS n SAC

6.5.1 O6wue ypaBHeHMA n Tabnuua TeopeTUYecknx 3HayeHnn NSA
3HayeHna NSA, paccuuTaHHbIe Ha onpeaeneHHbIX YacToTax Ans WUPOKOMONOCHbBIX aHTEeHH, NpUBeaeHbI
B Tabnuue 2. McnonbayemMeie BENUYUHLI d, hy, hs, fM u Ay onpederneHsl B KOHUe Tabnuubl 2.

Mpumeyvyanue 1— 3HadeHua NSA Ha YacToTax, OTNUYHBIX OT YKa3aHHbIX B Tabnuue 2, MOXHO Nony4mTb nyTem
NVHERHOW MHTEePNONALUK Mexay TabynMpoBaHHLIMU 3HAYEHUAMM.

Mpumevanue 2 — [poceeTHoe paccTtoaHve d Mexay YactamMu aHTeHHel LPDA namepsaoT ot npoekunn cpea-
Hel TOYKW NPOAONBHON OCU Ka)AoW aHTEHHbI Ha NNAacTUHY 3a3eMNeHns.

MpumevyaHue 3 — lpoceeTHoe paccTosiHue d Mexay BUKOHWYECKUMW aHTEHHaMKU M3MEepSIoT OT OCEN LieH-
TpanbHbIX MUHWIA 3NIEMEHTOB Y TOMKM MUTaHWS.

Mpw n3MepeHnnax ¢ kaxaon nonapusauyven B metoge NSA Tpebyetcsa npoBecTy ABa pasHbIX U3MEpPEeHUs
HanpPsHXeHWA Ha NPUEMHOM KoHue V.

Mepsoe nokasaHwe Vi (VprecT) CHUMAKT NpU OTCOEOWHEHUM OBYX KOoakcuarbHbIX kabenen oT aByx
aHTEHH W NOAKMIOYEHWN UX OAMH K Apyromy uyepes agantep. BTopoe nokasanue Vg (Vgipg) CHUMaNT, korga
KoaKkcuarnbHble kabenu cHoBa NOACOEAUHATCHA K CBOMM aHTEHHaM, U U3MepST MakCUManbHbIA CUrHan npu
CKaHVWPOBAHUW MPUEMHOW aHTeHHbl No BbicoTe (1—4 M anga pasgenuTenbHbix pacctoaHuiA 3, 5, 10 u 30 m).
Mpu 0BOoMX M3MEPEHNsX HanpsKeHne UCTOYHMKA curHana V; nogaepKuBaeTcs MoCTOsAHHbIM. [MonyyeHHbIe
pesynbTartbl BMecTe ¢ Teopetmdeckum NSA (Ay) ncnoneayoT B ypaBHeHWu (6) Ana nonyvyeHus pesynsratos
oTknoHeHus SA. Bce uneHbl ypaBHEHUS MMEOT pasMepHocTb B A4b.

AAg = Vpireet ~ Vsite ~ Far ~ Far — An (6)
e AA, — OTKNOHeHWe SA;
F,r — xoadduumneHT kannbposku NnepeaaroLlein aHTeHHsI;
For — KO3(MUUMEHT KanMBPOBKU NPUEMHOW aHTEHHbI;
Ay — TeopeTuhyeckoe NSA cornacHo Tabnuue 2.

F,r n F,r OOMKHLI KanubpoBaTbCA Kak KOIMMULMEHTHI KannbpoBKW aHTeHHbl B cBOGOAHOM npo-
CTpaHCTBe; cM. 6.5.2.

CnenyeT OTMETWTb, YTO NepBble [Ba YfieHa ypaBHEHWS XapaKkTepusyloT peanbHoe M3MepeHne 3aTyxa-
HUA nrowaaku, To ecTb (Vpreet — VY iTe) MPeacTasnser cobon Knaccuyecknii BUA 3aTyxaHus nnowagkm,
KOTOpOe onpeaensieTcsl BHOCMMbIMK MOTEPAMMW HA TpAacce pacnpocTpaHeHWst ¢ y4eTOM CBOMCTB OBYX MCMOMb-
3yeMblIX aHTEHH.

[Ons noaTBepXOeHUs1 OTCYTCTBUSA CABUIa HanpsieHns 13-3a TemnepaTypHbIX U3MEHEHWA B YCTPOMCTBaxX
n3mepeHus unu kabensx u Ana NoaTBepXOeHWus cTabuNbHOCTW pe3ynsTaToB HeoOXo4WMO MPOM3BECTW Mo-
BTOpPHOE U3MepeHNe Vppecp NOCNE COOTBETCTBYHLLENO NEpUoaa BpEMEHU.

[Mpw cooTBETCTBYHOLLEM MCNONL3YEMOM MeToae n3MepeHnss NSA (MeToae YacTOTHOWM pa3BepTKM cornac-
Ho 6.7.2 unu MeTode AWCKPETHLIX YacToT cormacHo 6.7.1) kpuTepui Banuaauuu OOMKEH BbIMOMHATLCH Ha
BCEX YacToTax paccmaTpyMBaeMoro gvanasoHa 4acToT.

B tabnuue 2 npuBeneHsl 3HavyeHna NSA AN LWWMPOKOMNONOCHbBIX aHTEHH, Hanpumep BUKOHWUYECKON
n LPDA, kak npv ropu3oHTanbHON, Tak U Npu BepTMKanbHOW nonapusaunm (OTHOCUTENbHO NacTWHbI 3a-
3emMneHuns).

Ecnn AA 6onblie +4 ob, cm. 6.9.
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6.5.2 KanubpoBKa aHTEHH

Mpw Banupaumu Nnowanku ¢ ucnonb3osaHueM Mmetoga NSA npumMeHsoT KoaddULUMEHTLI KannbpoBKM
aHTeHH B cBODOAHOM MPOCTPaHCTBE, M3MepseMble MO MeTogaM, ykazaHHeiM B CISPR 16-1-6.

Mpy ncnonb3oBaHUM KO3MMULMEHTOR KannbpoBKM aHTeHH B cBOBOOHOM MpOCTPaHCTBE ANSA pacyeTta
NSA cornacHo ypaeHeHu o (6) MOryT BO3HUKHYTb MOrPEeLLIHOCTH, B YACTHOCTU, NPy BUKOHMYECKUX M HACTPOEH-
HbIX OUMNOMbHbLIX aHTeHHax Ha YacTtoTe Huke 300 My, 3To o6bAcHAETCS Tem, YTO MoAesb 4N TEOPEeTUHECKUX
3HadeHun NSA, npuBegeHHbix B Tabnuue 2, ocHoBaHa Ha gunone lepua, a He Ha pearnbHblX aHTeHHax, Uc-
nonb3yemMblx Ansi uameperHus SA. B gaHHOW Mo4enu He y4MTbIBAeTCs CyLecTBEHHOE M3MeHeHne Koadduun-
€HTa KanMbpoBKM aHTEHHbI N3-32 B3aWMOCBSA3M C NMacTUHOW 3a3eMINeHusa UnuM guarpamMmMel HarnpaeneHHOCTH
aHTeHHbl. Takas npobnema He BO3HUKAET Npu meTtoae RSM, Tak Kak B HEM He UCMonNb3yTca KO3 dULMEHTHI
KanubpoBKM aHTeHH. YacTHoe pelueHMe MOXHO HanTu B [19]; OHO CyLLeCTBEHHO YMeHbLUAeT Heonpeaenex-
HOCTW KO3 MULNEHTOB KanubpoBKn aHTeHH B meToge NSA.

6.6 MeTtop 3tanoHHon nnowanku (RSM) ans OATS n SAC

6.6.1 O6wMe nonoxeHUnA

Opyrvm MeTogoM BanvMaauvun vcnbliTaTeneHOM NNowagku Ha NpurogHocTe aensetca metog RSM ¢ we-
nonb3oBaHWeM LIMPOKOMOMOCHBLIX aHTeHH. Kak n B metoge NSA Tpebyetcs npou3BecT oueHKY Vpgect W
Vg re- Pesyneratel nony4aT ¢ UCNonb3oBaHnem NpubnusnTensHo TOM XKe reoMeTpui 1 BUA0B Nonsapusauum,
KoTopble ykasaHbl ans metoga NSA. Mpu OATS c ykpbiTueM oT Henorogbl unu SAC koHdurypauun byoyT
cnegyowmmMm:

- cnbiTaTenbHoe pacctosHue 3, 5 unu 10 m.

MpumedvaHune 1 — Xota metogq RSM gonyckaeTtcs NpUMeHsTe U Ha niowagkax 30 M, 9To HenpakTU4YHO 13-3a
OrpaHW4eHHOr0 KoNM4ecTBa COOTBETCTBYOLLMX 3TANOHHBIX UCMbITaTENbHBIX NNOLWaA0kK;

- NPU rOpU30HTaNbLHOM NoNsApKU3aLMM 3Ha4YeHWe BbICOThLI Nepefarollen aHTeHHbl cocTasnseTr 1u 2 m, a
npv BepTUKansHoW nonsapuzaumm — 1 u 1,5 M.

MpumeyvyaHune 2— OTHOCUTENBHO APYIMX 3HAYEHWW BLICOTHI NepefarLlen aHTeHHbl cM. Tabnuuy 2,

- OManasoH CKaHMPOBaHUSA BLICOThLI NPUEMHON aHTeHHbl cocTaensaeT 1—4 m.
OcHoBHas pasHuua mexgy metogamym RSM u NSA cocTouT B pacuyere OTKIOHeHWA SA ¢ NoMOLLbHo
ypaBHeHus

AAs = VpirecT ~ VsitE ~ AaPR: (7)

MoMKUMO MCMONb30BaHWA KO3 HDULMEHTOB KanMBPOBKM aHTEHHbI AN NepeaatoLlei U NpUeMHoR aHTeHH
W pacHeTHbIX 3Ha4deHnn NSA (A, ), Kak npeacTasreHo B ypasHeHuu (6) metoga NSA, ncnonb3ayioT N3MepeHHbIe
pesynbTathl AN 3TanoHHOro SA (Axpr) Napbl aHTEHH.

MpumedaHue 3 — Appr He BKMOYaET KOIMULMEHTLI KanMBpPOBKM aHTEHHbI, HO YYUTLIBAET CBA3L MEXOY
aHTeHHaMM, BKIoYasi BO3OENCTBUS CBA3WN KaXO0W aHTEHHbI C 3emneid. [MoMyuMo 3Toro, y4uTeIBaKOT AUarpammbl U3nyyYeHus
aHTeHH B oTnuyue ot metopa NSA, koraa grarpammbl U3nyYeHUs annpokCUMUPYKOTCA Kak avarpaMmmbl gunonen Mlepua.

Mpu OATS c ykpbiTuem oT Henorogbl U SAC TpebyeTca Hanuume veTbipex HabopoB AaHHbIX, T. €. Mpu
[BYX 3HAYEHUAX BbICOTbI @HTEHH W ABYX nonspuaauusax. [nsa kaxaoro 4ononHUTENbHOrO PAcCTOAHKS, Kax oM
nonsapyu3aLnm 1 BbICOTbl aHTeHHbI TpebyeTcs pasHoe A,pg, Kak MoKasaHo Ha NpuMepHOM wabnoHe B Buae
Tabnuubl 3.

Tabnuua 3 — MNpumepHbii wWabnoH HaBopoB AaHHbLIX A,pp

3aTyxaHue 3TanoHHON NNoLWasnKku ¢ Napon aHTeHH A,pr, AB
YacroTa, My [opuaoHTansHaa nonapuiauuns BepTukanbHasa nonapusaums
hy=1m hy=2m hy=1m hy=15m
30
31
32
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MpK KUCMOSb30BaHWUKM BEKTOPHOMO aHanusatopa Wnn NpueMHMKa C MoliaroBoi perysiMpoBKOM 4acToThbl
4NS BbINOMHEHUA uaMepeHus no metogy RSM HeobxogMmMo Mcnonb3oBaTh YacTOTHbIE LWark, ykasaHHble B
Tabnuue 4.

MpumeyvyaHue 4 — RSM — aTo MeToq pazBepTkW 4acToThbl; B Tabnuue 4 ykaszaH MakcUMaribHbIA 4acTOTHbIN
war.

Mpumevanne 5—/Tlpuucnonb3oBaHun Ans namepeHua no Mmetoay RSM npvemMHuKka ¢ HENpepLIBHOW HACTPOW-
KOW YaCTOThI MNW aHanuaatopa CrneKkTpa YacTOTHLIA Lar, yKadaHHbIA B Tabnvue 4, He NpYMEHSIOT.

Tabnuua 4 — 3Ha4eHUsA 4acTOTHOrO Wara B metoge RSM

[wanazoH vacToT, My MakcumanbHbI YacToTHbIW Wwar, My
30—100 1
100—500 5
500—1000 10

YacToTbl, Mcnonb3yemMble NpY U3MEpPeHWW McnbiTaTensHONW nnowagkun MetogoM RSM, gomkHbl GbITe
WOEHTUYHBEIMU YacTOTaM, UCMOMNb3yeMbIM AN NONyYeHUs AaHHbIX Ajpp (Hanpumep, npn REFTS; cMm. 6.6.3).

Ha vactotax, npueedeHHbIx B Tabnuue 4, 4OMKEH BbINMOMHATLCA KpuTepuin AA  [cM. ypaBHeHue (7)].

6.6.2 AHTEHHbI, He pa3peLleHHble Ans n3mepeHnn no metogy RSM

B cooTBeTCTBUM C HACTOALLMM CTaHAAPTOM AMNA M3MEPEHWIA NpW BanMaauumn nnowaaki no merogy RSM
He LoNyCcKaeTcsl UCMNOMb30BaTh rMOpuaHbIe aHTEHHDI.

Mpumevanue 1 — Korga atrectyiotes onpefeneHHsle nnowaakm SAC ¢ ncnonb3oBaHueM BUKOHUYECKUX U
rmbpuaHbIX aHTeHH, HabnopgaeTca Bonbluoe OTKNOHEHWE B pesyrnbratax MamepeHuit. OCHOBHOW MPUYMHOW OTKITOHEHWIA
ABMAETCHA pa3HOe paccTosHne Mexay (a3oBbIMW LIEHTPaMKU aHTeHH, HanpumMep, 10 M gna BMKOHWYECKUX aHTEHH W Mpu-
BnunantensHo 11,2 M ANs TUNUYHBIX TMBPUAHBLIX aHTeHH. YTobbl n3bexaTb Takux NpobrnemM ¢ BOCNPOU3BOAUMOCTbI0 Pe3ylb-
TaToB U3MEPEHUI, TMBPUAHLIE aHTEHHbI HE MPUMEHSIHOT.

MpumeyaHue 2-— OBbluHbIE TMBPUAHLIE @HTEHHBI HE UCMONBL3YIKOT NPYM Banuaauuy Nnowanki n3-za bonbmx
HeonpeaeneHHoCTEN B NO3ULMOHUPOBAHUM TakMX OBLIMHO BOMBLUUX M XECTKMX aHTEHH, OCOBEHHO Ha MCNbITATENBHBLIX
nnoLwaakax ¢ pacctosHuem 3 M, koraa obLias anuHa AByX rMOpUAHBLIX aHTEHH MOXET COCTaBMNATb MNOYTU 3 M.

MpumeyvyaHnune 3 — OObMHO Donee xopoluee kavyecTBo yHKUMOHWpoBaHMA B SAC nony4atoT npu ctaHgapT-
HbIX aHTeHHax (BukoHudeckux unu LPDA) npu 6onee HU3KkMx AA; HAaCTOATENbHO PEKOMEHYETCA NPOU3BOAUTL HACTPONKY
napameTpoB KOHCTpyKkuuKn SAC ana obecnedyeHns COOTBETCTBUS TpeboBaHMAM Mpu Banuaauum NNnowankyM ¢ Ncnonb3oea-
HUeM rMbpuaHbIX aHTeHH. [Anga noctpoeHua SAC ¢ yny4dlleHHbIM Ka4ecTBOM (DYHKLUMOHUPOBaHUA OTHOCUTENBHO Tpebye-
Moro B ctanaapte Tpefyetcs, 4To6bl NPONM3BOAMTENb BBINOMHUI, HANPUMED, CreayloLlee ycroswe: AA_ = 3,5 ab.

6.6.3 OnpegeneHue 3aTyxaHUs 3TaflOHHOW NOLWAAKK C NOMOLLIO Napbi aHTeHH Ha REFTS

B ogHom mn3 cnocoboe namepenns AAPR HeobxoovMo UCMomnb30BaTh 3TAaNOHHYH UCMLITATENBHYK MMo-
waaky (REFTS), kauecTBO hyHKLMOHUPOBAHUA KOTOPOW YCTAHORMEHO B COOTBETCTBMM C NpoLeaypamu, npu-
BegeHHbIMW B CISPR 16-1-5. BTopoi oTAenbHbIA MeTo npueeneH B 6.6.4.

Mpw ncneiTratensHom pacctoadun 10 m ana onpeaeneHnsa A,pg He06X0AMMO NCNONL30BaTL Te Xe no-
anuum Ha REFTS, koTopble ucnonb3osanuck npu sanugaumn REFTS cornacHo npouegypam, npyuBegeHHbIM
B CISPR 16-1-5.

Mpw UcnbITaTeENBEHOM PACCTOSHUM 3 M M3MepeHusa HeobXoaMMO BLIMOMNHATE HA OCK, MPOBEAEHHOW MeXay
no3uLUsSIMKM NepearLLer U NPUeMHON aHTeHH, Kak 3To 6bino npu eanugauum REFTS cornacHo npouegypam,
npueegeHHbIM B CISPR 16-1-5 (cM. pucyHoK 7).
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Paamepbl B meTpax

| 3,5 | 3,0 | 35 |

| | | |
X X RX RX
10 3 3 10
@ @ @ @
! : !

TX — nepepawwas aiteHHa; RX — npuvemHan aHTeHHa

PucyHok 7 — PacnonoxeHue ucnbitaTerbHbIX TOYEK NPy UchbITaTenbHbIX paccToaHuax 3 1 10 m

Ansa onpegenenuns A,pr He0BX0OMMO BLIMONHUTL Criedylllee:

a) onpegenuTb Vo reer

b) ycTaHoBKUTE NepefarLLyo aHTeHHY C ropyM30oHTanbHOW nonsapusaunen Ha Boicote 1 M;

C) pa3amMecTMTb NPUEMHY aHTEHHY C TOW e NonsipM3auuen Ha paccTosiHWUM d;

d) onpegenutb Vg pg NPy CKGHMPOBAHWM BLICOTbI MOABECA NPUEMHOI aHTeHHbI 0T 1 10 4 m;
e) paccunTatb Appg U3 ypaBHeHus (8).

Appr = Voireet ~ Vsite: (8)

f) noBTOPUTL Waru b) — e) npu BbicoTe NogBeca nepefarLlel aHTEHHbI 2 M C TOPU30HTaNbLHON NONspu-
3auuen, a satem nNpu aHavyeHUsaX BeICOThI Nepefarolien aHteHHsl 1 1 1,5 M ¢ BepTUKanLHOW nonspusaunen.

6.6.4 OnpepeneHue 3aTyXxaHWsA 3TarNlOHHOW MMOLWAAKA C MOMOLLLIO Napbl aHTEHH NOCPeACTBOM
MeToAa ycpeaHeHus Ha 6onbwon OATS

Opyroi meTop onpenenexns A,pg 3aknioyaetca B uamepeHusx Ha 6onbwon OATS (cM. npuBeaeHHbIe
HWXe MYHKTBl JaHHOro nogpaszaena npu bonee BbICOKMX KpuTepusx). OTknoHeHua SA oT ngeansHOW Xapak-
TepucTukM 0BycnoBneHsl OrpaHUYMEeHHON 30HOW M CTENEHLH) HEPOBHOCTWU MMNACTWHbLI 323EMIEHUA U OTpaxe-
HUSMK OT 0OBLEKTOB B DNMKHEW 30He, Hanpumep, 34aHUA U JepeBbeB. TakKe OTPaXKeHUsl OT YINOB NacTUHbI
3a3eMJIeHVS MOTYT BbI3blBaTb CMHYCOMAAMNbHbIE NyNbcauuy B uaMmepsemMmom SA, rmaBHbIM 0Bpasom nNpu name-
peHUsAX C BepTUKalbHOM nonspusauneit. BenmunHa n pasa nynbcaunin Takke OyOyT MEHSATbLCSH NpU M3MeHe-
HUW NO3ULIMN AHTEHHOW Napbl Ha NNAcTUHE 3a3eMMNEeHus.

Ons MUHUMK3AUUN TakuX BAUSHUA SA M3MepaT NPy HECKONMbKUX NO3ULUAX aHTEHHOM Napbl U paccun-
ThIBAKT cpenHee 3HadveHne. CpegHee 3HaveHve ByneT npubnmkaTtbes kK SA ugeansHoM Nnowanku.

MpumeuvaHnune 11— AHanormyHeld MeTog npveedeH B [19].

Bonbwaa OATS pgomkHa oTBevaTh criegyownum TpeboBaHmam:

- MUHUMarbHbIN paamep nnacTuHbl 3azemneHns — 30 x 20 m;

- HEPOBHOCTb — B npeaenax +10 MM;

- OTCYTCTBME 3aLLMTHOro CNoA (OM3aNeKTpMKa) Ha MeTannM4Yeckon NnacTMHE 3a3eMeHu1s.

[na onpegenenns AAPR HeobxoQuMo BbINOMHWTL CReayoLLee:

a) onpenenuTb NapHble TOYKKM McnbiTaHua Ha OATS B COOTBETCTBMM CO CXEMOW, NPUBEAEHHOW Ha pu-
CyHKe 8. Bce geBATb TOMEK ONA KaXQOW aHTeHHbl OOMKHLI HaXoOWTLCH Ha NnacTuHe 3asemneHus. Ecnu Ha
OATS nmMeeTca YKpbITUE OT HEMOroAbl, MMHMMarbHOe paccToAHWe Mexay NOoW TOYKOM UcnbiTaHns v noboin
yacTblo HaBeca — Oonee 3 M. 3anpellaeTca BbIbDMpPaTL NO3ULMKA U3MEPEHNSA MO HABECOM.

MpumeuvaHne 2 — PekomeHayeTcs, 4ToDbl CxemMa pas3MelleHusa No3UUMA (KoOpAMHaTHaA cucTeMa) Haxoau-
nack Nof HEeKOTOPbIM HEHYNEBLIM YINOM OTHOCUTEMLHO YIMOB (MPSMbIX) NAACTUHLI 3a3eMMeHUs, T. e. NO4 HEKOTOPLIM
HEeHYNeBbIM YrNOM OTHOCWUTENBHO CBAPOYHLIX LWRORB. MpUMep Takoi CXeMbl MPUBEAEH Ha pUCYHKe 9.

[onyckaeTca ucnonb3oBaTe MeHee OeBATU NO3ULUIA namepeHus (18 Touek) Npu cnegyoLwmx YyCNoBUSX:

1) ecnu cooTBeTCcTBME BbINO NPOLEMOHCTPUPOBAHO paHee:

Ecnn cooTBeTcTBME KPUTEPUIO CTaHAapTHoro oTknoHeHusa s < 0,3 ob [cm. ypaBHeHne (10)] 6bino npo-
OEMOHCTPMPOBAHO KaK MMHUMYM ANSA OOHOWN Napbl aHTEHH B KaXKA0OM YacTOTHOM NOAAManasoHe 3a nocriegHue
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FOCT CISPR 16-1-4—2023

24 mecsua, 0oONyCcKaeTcsa WCNoNb3oBaTh Criefyollee MUHUMAnbHOE KONMUYECTBO M3MEpPUTENbHbIX NMO3ULKUIA
napbl aHTEHH:

- 0OHa No3uums (B LeHTpe) Ans BUKOHMYECKUX aHTEHH NPKU rOpU3oHTanbHOR nonapusauuu,

- TpU No3anuuu (B UEHTpe, NMKC ABEe ApYyrMe no3vuun) ons BMKOHWYECKUX aHTeHH Mpu BepTUKaINbHON
nonsipusaumnm,

- 04Ha no3uuma (B ueHTpe) anst aHteHH LPDA npu obenx nonspusaumsx;

2) ecnv COOTBETCTBUE MOXHO MPOAEMOHCTPUPOBaTL C MEHbLLUMM KOJIMYECTBOM TOYEK, TO, ECNNU KpUTe-
PWUIA COOTBETCTBWUA BbINOMHSAETCA MPW KONMWMYECTBE TOYEK MeHblue OEeBATW, JOMYCKaeTcs WCMNonb30BaTh 3TO
KOMUYECTBO TOUEK.

MpumevaHue 3 — lMNpu onpeaeneHnn Hanbonee TOYHOrO 3HaYEHUA Aypr MCMONL30BaHKE BCeX AEBATU NO3U-
LUMIA aHTEHHBIX Nap YNy4lWWUT yCpeaHEHHbIR peaynksTar;

b) HymepytoT BeIBpaHHbIe no3nuunmn namepenus ot 1 go N (N < 9);

C) yCTaHaBNMBAKT aHTEHHbI B NO3MLUMIO 1;

d) namepsioT Appg 4 MPU BCEX TpeByeMbIX 3HAUYEHWUAX BLICOTLI U NONAPU3ALMAX HA BCEX YACTOTAX, yKa-
3aHHbIX B Tabnuue 4;

€) NOBTOPAT wWwar d) npy Bcex ApYrux no3uumsax;

f) paccuuTbIBaIOT CpeAHEe 3HaueHne U3MEPEeHHbIX Apppg ;, BbIP@XEHHbIX B B, C MOMOLLBIO ypaBHEHUS

1 N
Aspr =_ZAAPRJ; 9
N3 ©)

g) pacCcYUTbIBAaDT CTaHAapTHOE OTKIOHEeHWE CpedHero 3Hav4yeHuna (T. e. AAPR) B ob ¢ noMmowbo ypae-
HEeHUA

1 N
S(Aapr) = mE(AAPRJ —Appr Y- (10)

CuuTaeTtcs, YTo KanubpoBaHHbIe 3HaYeHUs A, pg NPUEMITEMbI AA UCTIONL30BaHUA B MOCNEAYOLWen Ba-
nuaauum COMTS, ecnu s < 0,6 b Ha Bcex namepsieMblix YacToTax.

Ecnu N 2 2, ypasHenue (10) cneayet ucnonb3oearts A8 pacdeTa TOUHOCTH S(ApR), Heobxoaumon ans
pacyeTta HeonpeaeneHHoctu. Ecnn N = 1, cumtaerca, 4to s = 0,6 ob.

HeobxoaMmo NpuHsTL COOTBETCTBYOLLME Mepbl, 4ToObI He Bbino obllero caeura B aHHbIX (cuctTemaru-
4yeckoe BO3AEWCTBME) ANA BeeX BbiDpaHHbIX No3uunii. Takoe BO34ENCTBME BO3MOXKHO ODBACHUTL BIUSHUEM
aHTEHHOW MaudThbl. [1pW HEKOTOPbLIX AHTEHHBLIX MaqTax MOXeT BO3HWKAaTb 3Ha4YUTenbLHasa CBA3b Mexay MeTan-
TNINYECKOW KPLILKOW OTCeKa OBUraTens U aHTeHHOW. BenuunHy Takoro BNUAHUS NMPOBEPSIOT NyTeM M3MEHEHMUS
PacCTOsIHUA MEXAY aHTEHHOW U KpbIlwKoW ABuratens d,,, (CM. pucyHok 10) u nosTopeHus usaMepenuin A,pg
MpW 3TUX HOBbIX KOHpUrypauusax. Takoe BNMAHWE HeOBXOAWMO BKIIOYMTL B pacyeT HeonpeaeneHHoCTH.

[Opyrow npu4vMHoi obLiero cABMra MOryT BbICTYNaTh OTPaXEHUs OT aHTeHHOoro kabens. [Ans MUHUMKU3a-
LMK TaKoro BNuUsiHWA Kabenb AOMKEH WATU rOPU30HTaNbHO 33 aHTEHHOW Kak MUHMMYM 2 M 4O CrycKa BHW3 K
3emne. [1ng yMeHbLUEHWS MOBEPXHOCTHLIX TOKOB Ha kabene HeobxoaMMo UCNonbL30BaTh 0OKUMHBbIE (heppuUThI.
3TOT hakTop BO3OENCTBUA TaKKe HEOBXOOMMO BKIMHOYUTL B pacYeT HEonpeaeneHHoCTH.

Pasmepbl B MeTpax

d

O&. .‘.—m

® & © ® 0 0

2.0 .Y

o — paccToaHne Mexay NpoekumMAMM ONOPHbIX TOYEK ABYX aHTEHH

PlﬂcyHOI{ 8 — lMo3nummn NapHbIX NCNbITATENBbHbLIX TOYEK NMPU BCEX UCMbITATENbHbIX PACCTOAHUAX
26
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FOCT CISPR 16-1-4—2023

Paamepbi B meTpax

20

30

PucyHok 9 — Mpumep Bbibopa napHbIX UCMbITATENbHbIX TOMEK NPWU UCMbITaTeNeEHOM paccTosaHuU 10 M

dAnt

dI
0 — :

PucyHok 10 — MNpumep nccneqoBaHna BNUAHUA aHTEHHOW MadTbl HAa Appp

6.7 Bannpauna OATS metogom NSA

6.7.1 MeTog OUCKPETHOM 4acToThbl

6.7.1.1 MameputenoHasa ycTaHOBKa

OTHOCUTENbHO KOHKPETHON MHOPMAaLMK N0 UCMbITATENLHON YCTaHOBKE CM. pucyHkM 11 n 12 B 6.8.
leHepaTop cuUrHanoB MoAdkNoYalT K nepejawlwen aHTeHHe kabernem cooTBeTcTBylOWEN AnWHbL. [Nepedato-
Lyl aHTEeHHY yCTaHaBnuBaloT B 3afaHHyt0 No3uuuio. BeicoTy nepeaatolien aHTeHHbl yCTaHaBnmBatoT Ha h,
(OTHOCUTENbLHO 3Ha4YeHui hy cM. Tabnuuy 2) ¥ BbIGUPAKOT HYXXHYIO Nonspusaunio. [na WMPOKONONOCHbIX aH-
TEHH 3Ha4YeHMWs BbICOTbI @HTEHH A0IMKHbI BbITh 4 = hy min =1 M.

IMpUeMHY0 aHTeHHY MOHTUPYIOT Ha MadTe, YTO MO3BOMAET BbINOMHATL CKaHUpOBaHWe No Bcemy aAua-
NasoHy 3Ha4eHWi BbICOThI OT fy iy A0 My oy, YCTAHABNMBAIOT Ha PAcCTOSHUM d OT Nepefatollen aHTeHHb
¥ NOAKIMIHAT K U3MepuUTenbHOMY NMPUEMHUKY UMW aHanuaaTopy crnekTpa ¢ MoMoLbio kabens nogxodsawlen
ANuHbl. BeibupaloT Ty e nonspu3auuio, Kak Ansa nepeaarwLwein aHTeHHbI.

MpnmMeyaHue — B oTnuuMe OT UCNLITATENBHOW YCTAHOBKKU, NpUBedeHHOW Ha pucyHkax 11 u 12, npu Banuaa-
unn OATS TpebyeTcs TONbKO OOHO U3MEPEHWNE 3aTyXaHWA NMNoLLaaKu.

2T
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FOCT CISPR 16-1-4—2023

6.7.1.2 NMpouenypa namepeHus

[Ons kaxgon 4acToTel, NpuBeAeHHOW B Tabnuue 2, HeobXoOUMMO BbLINOMHATL YKasaHHble Jaree Liaru.
CHavana namepeHus NpoBogAT LANA FOPU3OHTANbLHO OPUEHTUPOBAHHbLIX aHTEHH, 3aTeM ANS BepTUKanbHO
OPUEHTUPOBAHHbBIX @HTEHH C YCTAHOBKOW BbICOTHI NepeAatoLiel aHTeHHbI Ha hy.

a) PerynupytT BbIXOOQHOW YpOBEHb reHepaTopa CUrHanoB Tak, YToObl NOKasaHue Hanpsax)eHus Ha
npuveme ObINO 3aMETHO BhILLE LIYMa OKpyXKawLllen cpeibl U WymMa U3MepuTenbHOro NpMeMHUKa UM aHanu-
3aTopa cnekTpa.

b) MoaHuMalOT NPMEeMHYI0 aHTEHHY Ha MadyTe B AuanasoHe CKaHMpoBaHWs ANnA h,, Kak ykasaHo B
Tabnuue 2.

PerncTpupyloT MakcuManbHbIM YpOBEHb CUTHanNa; 3To 3HadeHne — Vg ANA ypasHeHus (6) (cm. 6.5).

c) OtcoeaunHsawT kabenu OT NPUEMHOA W NepeaaroLLeil aHTeHH, 3aTeM COefMHAIT 3TU Kabenw BMecTe
CKBO3HbLIM NEepPexXoqHMKOM.

d) PernctpupyoT ypOBEHb CUrHana ¢ CoOeAUHEHHbLIMW Kabensamu NpUueMHon U NepefarLLel aHTEHH. 3TO
3HaveHne — Vpreot ANS ypaeHeHus (6).

e) BBogsT 3HaueHus, nonyYeHHsbIe Npy BLINONHeHWW Wwaroe b) u d), B ypaBHeHue (6) ANs Kaxaon 4yacTo-
Tbl U ANA KQKO0A nonapusaunim.

f) BctaBnsawT B ypaBHeHWe (6) KoadprumeHTsl kanuOpoBKM MPMEMHON W NepegatoLleil aHTeHH Ha Ya-
CTOTE U3MEepPEeHUs.

g) Pewatot ans A, ypaeHeHne A, = Voreet ~ Vsite — Far — Fap UYTO SIBNSETCHA CTaHOapTU30BaHHbIM
3atyxaHvem nnowagkm (NSA) npy ucnonb3yemMolt 4YacToTe M3MepeHUst U Nonsipusaunu.

h) ins onpeaenexnuns AA  BbIYMTAIOT 3HAYEHME, MOMNYYEHHOE B LIare g), U3 COOTBETCTBYIOLLEr0 TEOpPeTH-
yeckoro NSA, ykaszaHnHoro B Tabnuue 2.

i) Ecnun peaynetaThl AA M3 wara h) meHble +4 ob, nnowaaka cyMTaeTcq NpMeMNemMon Ha 3Tor YacToTe
W MpY 3TON nonapu3auunn.

j) MoeTopsAtoT Wwarn a) — i) AnNgA cnefywwen KoMOMHaLUM YacTOTbl U NONsApU3aLmu.

M pumMmeyaHmne — I'Ipln naMepeHnax NSA paccornacoBaHne NornHoro conpoTumbBrieHUWA Ha BbIXoOe WMCTOYHUKa
CUrHana mnv Ha Bxoae UaMepuTenbHOro NpueMHUKa Mn aHann3atopa cnekTpa MOoXeT NPUBECTU K OTpaXXeHWAM, Bbl3blBa-
HOLWMM OWKNBKK. 3TO HeoBXoaMMOo YCTpaHWUTb NOCpeCcTBOM MCNOMb30OBAHMA aTTEHHOATOPOB Ha 10 gb, 1. e. ogHoro Ha nepe-
[alowen aHTEHHE 1 0gHOro Ha HpMGMHOﬁ aHTeHHe. Ecnun nozeonsaet YYBCTBUTENBHOCTb CUCTEMbI, TO 3TU aTTEHKATOPbI
OOMXHbl ocTaBaTeCca B kabenax B Te4eHMe BCEro npouecca namepeHnd NSA.

6.7.2 MeTtog pa3BepTKM 4acTOTbl

6.7.2.1 U3amepuTenbHasa ycTaHOBKa

3mepuTenbHas ycTaHOBKa aHanorMyHa ycTaHoBKe, MpeAcTaBneHHon B 6.7.1, 3a ncknwyeHuem Toro,
4YTO MCNONB3YKTCH TOMbKO LUMPOKOMOMOCHBIE aHTeHHbI. M3-3a dm3nyeckn manoro pasMepa Takvux LUMPO-
KOMOMNOCHbIX @HTEHH (N0 CPaBHEHWK C HacTpavBaeMblMW AWMONAMW) HET HeOBXOOUMOCTU OrpaHMYMBaTh
CKaHWPOBAHWE BbICOTbI AHTEHHbI C BEPTUKANbHOW nonsipu3auneid. 3Ha4eHUs BbICOTbl aHTEHH JOMKHbI BbITb
hy = 1y min = 1 M.

6.7.2.2 [Npouenypa namepeHus

Mpuv Mcnonb3oBaHWKM aBTOMaTUYECKOro M3MepuTensHoro obopynoBaHus, uMeloLwero PYHKUMIO «yaep-
*aHua nuka (peak hold)» [«yoepxaHue makcuMmyma (max. hold)»] U BO3MOXHOCTL 3aMOMUHAHMSA, U Tpe-
KWHr-reHepaTtopa, Heob6xoAMMO BbIMOMNHWTL YKasaHHble aanee waru. B gaHHOM MeToge BbiCOTa NpUEeMHOWM
aHTeHHbl hy, M 4acToTa CKaHMPYHTCS UMK passopavYMsaloTcs no scem TpebyembiM AvanasoHam BbICOThI 1
YyacToTbl. [lnana3oHbl YacToT 06bIYHO ONpPeaensoT TUNOM WMCMNOMNb3yeMblX LUIMPOKOMNOMNOCHbLIX aHTeHH. Cko-
pPOCTb Pa3BEepPTKM YacTOThl JOMKHA BbITb HAMHOTO BoMbLUE CKOPOCTHM CKAHMPOBaHWS BbICOThI aHTEHHBI. YcTa-
HaBINWBAIOT BLICOTY NepealoLlen aHTeHHbl Ha hy.

a) PerynupytoT BEIXOQHOW YPOBEHbL TPEKWMHI-reHepaTopa Tak, YTobbl NoKasaHne HanpsKeHWs Ha npueme
BbINoO 3aMeTHO Bhbllle LyMa OKpYKalolweh cpedbl W LWymMa U3MEpPUTENbHOro NpUeMHUKa WhvW aHanusatopa
cnekrtpa.

b) MogHMMaT NPUEMHYH aHTEHHY Ha MayTe Ha MaKCUMalbHYK BbICOTY CKaHWPYEMOro OManasoHa,
yKasaHHoro B Tabnuue 2.

c) YcTaHaenvBalT aHanv3aTop CNeKkTpa Ha pasBepTKy HYXKHOro AvanazoHa 4actot. Cnegyet ybeauTscs,
4YTO aHanM3aTop CMeKTpa CTPerynMpoBaH Tak, YTO aHanoruyHbli curHan Ha 60 b Gonblwe BO3MOXKHO OTO-
OpasuTb Ha TOW Xe aMNNUTYOHOW LWkane. 3T0 obecne4yMT BU3yanusauul ypoBHEN, KOTopble HeobXxogumo
3apeructpupoBars B ware d).

d) MeaneHHo onyckakwT NPUEMHY aHTeHHY Ha MUHUMaIbHYI BbICOTY AMana3oHa CKaHWpOBaHWS, yKa-
3aHHoro B Tabnvue 2 ans COOTBETCTBYOLWEN reoMmeTpum nnowagkn. CnegyeT 3anoMHUTE UMK 3aperucTpupo-
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BaTb MakcMmarneHoe nokasaHue HanpskeHus Ha npueme Vg B AB (MKkB). (Bpems, kotopoe Tpebyetca ans
OMYCKaHWS aHTEHHbI AOMKHO BbiTh HAMHOTO Bonblle BpEMEHW pasBepTky HacToThl).

e) OTcoennHsawT kKabenu oT NepefaroLlein U NPUEMHON aHTEHH U COEAMHSIIOT X BMECTe CKBO3HBIM nepe-
xoaHukoM. CrieflyeT 3anoMHUTL UMW 3aperncTpupoBaTe oTobpaxaemoe nonydeHHoe HanpsikeHne Vo rect B
ob (mkB).

f) Ha kakgoi 4acToTe BblYMTAIOT 3HAYEHWE HanpskeHus, namepeHHoe B ware d), M3 3HaYeHns Hanps-
KEHWS, U3MEPEHHOrO B LWare e). Takke BblMUTaT KoadhhuumneHTbl KannbpoBKKM NPUEMHON M NepepatLlei
aHTeHH: F,r B Ob M n Fir B AB (M~1) cooTBeTCTBEHHO (KOADULMEHTLI KANMBPOBKM aHTEHH Kak Henpe-
PLIBHYH (PYHKUMIO 4acTOTbl MOXHO OMnpefenuTb ¢ MOMOLLLI NMPOCTON NTMHENHOW KPUBOW, COOTBETCTBYKLWEN
Habopy OWCKPETHbIX 3Ha4YeHW Ko3ddULMEHTOB KanubpoBKM aHTeHH). PeaynstatoM SIBNAeTCA M3MepeHHoe
A MO BCEMY WUCMONb3yeMOMY AMana3oHy 4acToT, KOTopoe HeobxoAMMo HaHecTu Ha rpacpuk. Takke cneagyert
HapucoBaTb rpatuk Teopetudeckoro NSA, ykaszaHHoro B Tabnuue 2 Ans naeanbHOW NNowaaku.

g) Mony4mnsLunecs sHa4eHnsa pasHnLbl AA  OMKHLI HAXOAUTLCA B Npeaenax kputepusa +4 ab.

Mpumeyanue — [Ona metonoB mamepeHuss NSA paccornacoBaHve MOMHOMO COMpOTUBMEHWS Ha BLIXOAE UC-
TOYHMKA CUTHana unv Ha BXo4e U3MEPUTENBHONO NPUEMHMKA MMM aHanu3aTopa CnekTpa MOXeT NPUBECTH K OTPaKEHNAM,
Bbl3bIBAIOLLMM OLUMOKMA. DTO AOMKHO BbITh YCTPAHEHO 3a CYET UCMOoNb30BaHWA CoNpaArarlmnx atTeHaropos Ha 10 ab,
T. e. atTeHoaTop 10 ob mexay KaxabiM pasbeMoM nepefarolleil M pasbeMoM NPMeMHON aHTEHHbI M COOTBETCTBYHOLLMMUA
aHTeHHbIMKM kabenamu. Ecnv 4yBCTBUTENBHOCTL CMCTEMbI MO3BOMAET, TO 3TV aTTEHI0ATOPbl JOMKHbLI OCTaBaThes B kabe-
nax B Te4eHue Bcero npouecca uamepeHunsa NSA.

6.8 Banngauusa OATS c HaBecoM OT Henorogbl unu SAC

Ona OATS c HaBecom OT Henorofbl Mnu SAC HegoOCTaTOYHO NPOBECTHU OOHO U3MEpEeHUe 3aTyxaHusa nrno-
Waaky, YTobbl BbISSBUTb BO3MOKHbBIE OTPa)eHUs OT KOHCTPYKTUBHbLIX MaTtepuanoB w/unv BY-normowatowmx
MaTepuanoB, KOTOPLIMU MOKPbITbI CTEHbI U MOTOMNOK Kamepbl. Ona 3TMX NNOWagok «UcnbiTaTenbHbln 00b-
eM» onpefensaeTca Kak obbem, o4epueHHbIN caMbiM BONBLLWKMM UCNLITYEMBIM 000pPYLOBAHMEM UMM CUCTEMOIA,
KOTOpPYH crnefyeT UCNLITEIBATE MPU ee MOBOPOTE BOKPYr CBOero LeHTpa Ha 360°, kak Ha NOBOPOTHOM CTOMe.
[Mpwn oueHKe ropu3oHTanbHOW WM BEPTUKANLHOW NOMNApPM3aunn B COOTBETCTBUM C pucyHkamu 11 u 12 moxeTt
notpeboBatbca Makcumym 20 oTAENbHBIX M3MEPEeHUIA 3aTyxaHus nnowagkn (SA), T. e. NATb NO3ULKIA B ropu-
30HTaNbHOW MMOCKOCTK (B LEHTpe, crpaea, crneea, cnepeau v c3aan, U3MepeHHbIe MO OTHOLEHWIO K LEHTPY
M NIUHWKW, NPOYEPYEHHONM OT LIeHTpa K NO3WLMK M3MEPUTENLHON aHTEeHHEI), NpYU ABYX Nonsapu3aumnax (ropusoH-
TanbHOW WU BEPTUKANbHOM) U ANA OBYX 3HA4YeHWA BbICOTHI (1 1 2 M NpW ropu3oHTanbHOW nonspusauuum; 1 un
1,5 M Npy BEpTUKANLHOW Nonapuaaumm).

3TN N3MepeHnst NPoBOAAT C LUMPOKOMONOCHBIMW aHTEHHAMKN WU PacCTOAHUA OTMEPSIOT MO OTHOLEHWID
K LLeHTpY aHTeHH. [MepedatoLyo U NpUeMHy0 aHTeHHbl HeoBX04MMO CTMPOBaTL Tak, YTOObLI MX 3MIEMEHTDI
Obinn NapannenbHbl ApYr APYry W NepneHanKynsapHbl OCU U3MEPEHMS.

Mpwn BEpPTUKaANEHOW W FTOPU3OHTANBLHOW NONAPU3aLMK BCe MO3MLUMK aHTEHH HaxogaTcs Ha nepudepun
ucneiTatensHoro obbemMa 3a UCKMYeHMeM LeHTpansHoW no3vunn. PekomeHayeTcs, 4Tobbl UcnbITaTenbHbIA
obbem obecneumBan He MeHee 25 cM MeXay KOHLIOM aHTEeHHbl M BNUKaNLIUM KOHLOM MOrMoTUTENS UMK He
MeHee 1 M MeXay cpedHen TOYKON aHTeHHbI 1 Brvxaiwmnm KoHUoM nornoTutens. Mpu BepTUMKansHON nons-
pU3auUnn HXKHWA KOHel aHTeHHbl JOIMKEeH OTCTOATh OT nona Gonee 4em Ha 25 cm, 4To mMoxeT noTpeboBaTb
pasMelleHne LIeHTpa aHTeHHbl YyTh Bbile 1 M ANA U3aMepeHusa Ha camol Marnon BbicoTe.

KonuyecTtBo TpebyeMbiX M3MepPEeHUN BO3MOXHO YMEHbLLUWUTE NPU CriefyolWwmnx YCNoBUSX.

a) NlamepeHna npy BEPTUKANbLHOW ¥ TOPU30HTaNbLHOW NONSAPU3aLIMK B MO3NLWK «C3aau» OONYCKaeTca He
NPOBOOUTL, ecrnin Brivkanluasa TodKa KOHCTPYKLAW W/Unu NornoLwanmMx MaTepuanoB HaxoQnTcs Ha paccTos-
HuM Bonee 1 M OT 3agHen rpaHunubl UCNbITaTeNLHOrO obbema.

MpumeyaHue — VICTOYHMKM M3MNy4YaeMbIX NMOMEX, PACMONOXKEHHbIE BONU3WM OUINEKTPUYECKMX UHTEPCENCOB,
nokasany, 4To UMEeKTCA UBMEHEHWSA B pacrpeneneHu TOKa, KOTOPbIA MOXET BNWATL HA U3Ny4YaeMble CBOMCTBA UCTOYHMKA
B aToM MecTe. Ecnu EUT BO3MOXHO pasmecTUTb BONW3K aTUX MHTepdhencoB, HE0BX04MMO NPOBOAUTL OOMNONMHUTENBHbIE
namepeHus SA.

b) OBwee KONMYECTBO M3MEPEHUIA NPU FTOPU3OHTANbBHOW NONSPM3aLMM No AMaMeTpy WCMbITATENbHOMO
obbema, Kyga BXxogAaT MO3WUUKM «CrpaBa» M «creBaw, OOMYCKaeTCs YMEHbLINTb A0 MUHUMAaNbHOro Konude-
cTBa, HeobxogMmoro ans Toro, 4Tobbl NNowaabe NPoeKUMM anarpaMmbl HanpaeneHHOCTW aHTeHHbl NOKpbINa
90 % pguamertpa.

c) MamepeHusa npu BepTUKanbHOW monapusauumn Ha BeicoTe 1,5 M gonyckaeTca He NpPOBOAWMTbL, eCru
BepwmHa EUT ¢ y4eToM MOHTaXHOro cTona HaxoauTcsa Ha BbicoTe meHee 1,5 m.

29

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/106
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

d) Ecnn ucneiTatenbHbin 06bem uMeeT pa3mepsl He Gonee 1 M B rmybuHy Ha 1,5 M B luMpuHy nHa 1,5 m
B BbICOTY, BKIt04asA YCTAHOBOYHbIA CTON (€CMNK UCMOMb3YeTCA), NU3MEPEHWA MPU FOPM30HTANbLHON Nonsapuaaunmn
HeobxoO4MMO NPOBOAMTL TOMLKO B LLEHTParnbHOW, NepefHen U 3adHen no3nuusax, HO Npu 3Ha4eHUsaxX BbICOThI
1 1 2 m. Ecnu npumMeHsieTca yCNoBKUeE NyHKTa a), MO3ULMI0 «C3a4u» MOXHO He UCMonb3oBaTek. 3To noTpebyet
MUHUMYM BOCBMUW M3MEpPeHUI: YeThipe NO3ULUKM NPpU BEPTUKANbHOW Nonsipu3auuu (cneea, B LeHTpe, crnpasa
W cnepenun) ANs OOHOW BLICOThI M YeTbipe NO3ULMKM NPpU rOPU30HTaNbLHOW Nonspmuaaunn (B LeHTpe U cnepegu)
Ons ABYX 3HA4YE€HWA BbICOTHI, CM. pUCYHKM 13 1 14.

MpuemMHyH aHTeHHYy HeobxoaMMo nepenBUHYTb, YTOObI COXPaHUTbL COOTBETCTBYIOLLEE pacCTOsiHWE MO
JIMHWK HanpaBrneHus K LEHTPY NOBOPOTHOro ctona (cM. pucyHku 11, 12, 13 n 14). UcnbiTatensHas nnowagka
cYMTaeTcsl NPUroAHOM ANs NPoBedeHUs U3MEPEHMIA Ha U3ryYyaeMble NMOMEXU, ecnu pesynbTaThl BCeX Nponu-
CaHHbIX Bbllle U3MepeHuid oTeeYanT TpeboBaHuaMm 6.4.2.

Ecnu BeicoTa ucneiTatensHoro obbema h 6onee 2 M, HeoBX0OMMO MCNONbL30BaTE OBa 3HAYEHUSA Bbl-
COTbl Nepefawwen aHTerHsl by, T.e. hy =1 M 1 hy = h M Npy ropusoHTanbHOW nonapusauum u hy =1 m n
h; = (h = 0,5) M npu BepTUKansLHoOW nonsapusauyun. Hanpumep, ecnu BeicoTa UcnbITatensHoro obbema h = 3 m,
TOrAa 3HaYeHWsl BLICOThLI NepefarLen aHTeHHbl hy 4OMKHLI BbiTb 1 1 3 M NPU rOPU3OHTaNbLHOW NoNApUsaLmMmn
1M 1u125mMnpu BepTUKaNbHOW NoNspu3aumn; ecnu BelcoTa UCnbiTaTensHoro obbema h = 4 m, Torga h, nonx-
Ha ObITb 1 U 4 M MpPKU rOPU3OHTanNbHOW nonapusaum u 1 1 3,5 M NpK BepPTUKaNbHOW NonspusaLmnn.

[anHble no NSA npu 4ONOMHUTENbHBIX 3HAYEHWSIX BbICOThLI Nepegatolein aHTeHHbl 3,0 n 4,0 m (ropum-
30HTanbHas nonapusaums) n 2,5 n 3,5 M (BepTrkanbHas nonsapusanmsa) Ha 3MepuTenbHOM paccTosHUKM 10 m
W NpWY AONOMHMUTENbBHBIX 3HAYEHUAX BbICOThI NepefakLLe aHTeHHbl 2,5 M (ropu3oHTanbHas nonapusauus) m
2,0 M (BepTuKanbHasa Nonspyv3aumns) Ha N3MepuTeNLHOM PaccToOAHUK 5 M NpuBeaeHbl B Tabnuue 2.

MpremMHas aHTeHHa Mepenawwan aHTeHHa
|

AHTeHHa, noanexaiias
nepeMeLLeHunio
ANs coxpaHeHus
paccTosHusA d NOCTOAHHbLIM

McnbiTatensHbii
obbem

Pucyrok 11 — TununyHble noanumn antend ansa OATS c sawmTor ot Henorogbl unu SAC. MamepeHus napameTpoB
Banujauuu Npu BepTUKanbsHOW Nonspusaummn

MpremHas MepepatoLan
aHTeHHa aHTeHHa

WcnbiTatenbHblin
obbem

AHTeHHa, noanexatuas
NepeMeLLeHuIo

ANS coXpaHeHus
paccToAHUA d NOCTOAHHLIM

PucyHok 12 — TunuyHele noavumu aHTeHH ans OATS ¢ 3awmTol oT Henoroabl unu SAC. MiamepeHua napaMmeTpos
Banugauuu npu ropu3oHTanbHoN nonsapuauum
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CkaHupoBaHme
no seicoTe oT 1 go 4 m
|
|

AHTeHHa, noanexallas

nepemMeLLeHnio
ONA COXpaHeHus
paccrosiivsa d
MOCTOSIHHBLIM ~

d — coxpaHsemMoe paccTosHWe MeX/y BEpTUKansHOW NpoekuMen LeHTpa nepeaatoLlen 1 NPUEMHON aHTeHH

MpumeyvyaHune — EUT He npeBbiwaeT obbeM rmyduHoi 1 M, wupuHoit 1,5 M, BeicoTo 1,5 M ¢ nepudpepuen
Gonee 1 m oT Bnukaiillero matepuana, KOTOPbIA MOXET BbI3BATh HEKenaTenbHbIe OTPaXeHUs.

PucyHok 13 — TunuyHble no3uumny anTeHHsl ana OATS ¢ 3awmTton ot Henorogbl unu SAC. MamepeHna napameTpoB
Banuaauu1 nNpyu BepTyMkaneHoi nonapusauun ana EUT HeBonblworo pasmepa

/l/ 4 m
|
|
|
|
|
|
CKaHWpOBaHWE MO BLICOTE I
oT1a04M \\QLJ
|
|
|
|

1™

AHTEHHAa, nognexauwas

NePEMELLIEHMIO
[Nsi COXpaHeHus
pacctosaHus d

NOCTOSHHBIM ~

d — coxpaHsiemoe paccTosHWE MeXay BepTUKankHOW NpoekUneld LeHTpa nepegaoLllein U NpPUeMHON aHTeHH

Mpumevyanune — EUT He npeBbiwaeT o6bem rmybuHon 1 m, wurpuHon 1,5 m, Beicoton 1,5 M ¢ nepudbepren
Gonee 1 m oT BnukKaiillero matepuana, KoTopblii MOXET BbI3BaTk HEXKENATENbHbLIE OTPaXKEHUS.

PucyHok 14 — TunuyHble no3uuny anTeHHsl Ana OATS ¢ 3awmToi oT Henorofsl unv SAC. VMiamepeHusa napameTpoB
Banuaauny Npu ropM3oHTansHon nonspusaumn ans EUT HebBonbluoro pasmepa

31

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 37 /106
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

6.9 Bo3amoxHble NMPUYUHBbI NpeBbiIlLeHNA HOPM NPUIrogHOCTU NNowagkn

Ecnn gesnauns AA,, nony4yeHHas ¢ NOMOLb0 ypaBHeHWs (6) [unu ypasHeHus (7) Npy UCTMONb30BaHNM
metoga RSM], npeBbiwaeT kputepuid +4 b, Heobxo4MMO NepenpoBeEpPUTL CNeayrLlee:

- npouenypy U3MepeHus;

- TOMHOCTb KO3(PPULNEHTOB KanMOpPOBKM aHTEHH;

- Apeid UCTOYHWKa CUrHana UM TOMHOCTL BXOAHOMo aTTeHaTopa NpueMHUKa U aHanusaTtopa crnekrpa,

- NoKasaHusi U3AMepUTENbHbIX NpubOopoB.

Mpw OTCYTCTBMK NOrPELLHOCTEN B NapaMeTpax NpyMBEAEHHOro Bhille NepeyHs «BuHoBaTon» Byner cuu-
TaTbCcA nrowagka, u notpebyeTcAa Npou3BecTU AeTanbHOEe WMCCrefoBaHUe BO3MOMKHbLIX MPWYMH HECOOTBEeT-
CcTBMS nnowagkn TpeboBaHuam. B npunoxenun F npegcTtaBneHbl NOrpellHOCTH, KOTOPbIE MOTYT NMOSBUTHCS
npu namepeHnsax NSA.

CnenyeT OTMETUTBL, YTO NMOCKOMbKY M3MEpEeHWUs MPpU BePTUMKaNEHON nonspusaunmn obslvHo Gonee Kputuy-
Hbl, aHOManuu NnoLaakM HeobxooMMo UccnegoBaTh NO pedynsTataMm 3Toro 6bonee YyBCTBMTENLHOMO M3mepe-
HWA, a He No pe3ynsratam MamepeHus NSA npu ropmaoHTanbLHOW nonapusauun. MNpexage Bcero, Heobxogumo
NpPOBEPUTL CreayrLlee:

a) ageKBaTHOCTb pasMepa M KOHCTPYKUWUW 3a3eMNdAoLwen NNacTuHbI;

b) 0ObekThl B NepumMeTpe Nnolladky, KoTopble MOryT BbI3blBaTh HEXenaTenbHble oTpaXeHus;

C) oTpaXeHusa oT HaBeca Ans obecneyeHua NpoBedeHna N3MepeHuid npu nboi noroge;

d) HeogHOPOQHOCTL 323eMMSALLEN MNACTUHbBI MO OKPYXHOCTK (MEPUMETPY) MOBOPOTHOIO CTOMNa NPy KOH-
dhurypaumsax, Koraa noBepxHoCTb MOBOPOTHOIO CTOMA BbIMOMIHEHA M3 NPOBOAALLEro MaTepuana u HaxoauTcs
Ha TOW Xe BbICOTE, YTO U NMNAacTUHA 3a3eMIEHUS;

€) TonwmHy Nobbix AM3NEKTPUYECKMX NOKPBLITUI 3a3eMNSOLENR NNacTUHBbI;

f) oTBepcTuA B 3a3emMnsOLLEel NnacTuHe, HanpMMep AN NecTHWL, Bedylmx B 3arnybneHHble/nogsem-
Hble OUCNEeTYEepPCKME NOMELLEHWS.

6.10 Banupauua nnowagku ana FAR

6.10.1 O6wimre nonoxeHun

B FAR NSA gomxHo oTBevath TpeboBaHuio 6.10.4 Bo BCeM LMNUHAPUYECKOM UCMNbITATENBHOM 00beMeE,
co3gaBaeMoM BpaweHmnem EUT Ha noBopoTHOM cTone. B gaHHOM KoHTekcTe « EUT» BKNKOYAET BCE 3MTIEMEHTHI
MHOrokomnoHeHTHoro EUT n mexcoeguHuTensHble Kabenu. B Tabnuvue 5 ykazaHa MakcMManbHas BbicoTa M
Anametp (h. .. = dgx) MCMbITATENBEHOTO 06beMa Kak (OYHKUWA UCMbITATENbHOTO PACCTOAHNA. ITO COOTHO-
LeHWe MexXay OUaMeTPOM W UCMbITaTeNbHbIM PACcCTOAHUEM rapaHTUpyeT NpUeMnemMyd HeonpeneneHHoCcTb

namepeHus nomex EUT.

Tatnuua 5— MakcumarnbHble pa3mepsl UCNbITAaTENBHOMO 06beMa OTHOCUTENBHO UCMbITATENBHOMO PacCTOSAHUSA

MakcumaneHsii auameTp d, . W BbicoTa A, UCNbITATENBHOIO 06bemMa, M McnbitarenbHoe paccToaHue d, oo, M
1,5 3,0
25 5,0
5,0 10,0

WNamepeHust SA B ogHOR NO3KLMKM MOXET OblTb HEAOCTATOYHO ANs 0BHapYXEeHWA BO3MOXHLIX OTPaKeHUI
OT MaTepuanoB KOHCTPYKLUUW 3KPaHWPOBAHHOW Kamepbl UMMM NOrnoLakWwnux MaTtepuanos, NOKPbIBaoLWMX
CTEeHbI, MOn, NOTOMNOK U MOBOPOTHLIA cTon FAR.

MoaTtomy mamepeHus npu Banugauuy nnowaakm FAR Heobxogumo npoBoguTh B 15 M3MepUTenbHbIX
no3vuMsax Npu ropu3OHTaNbLHOM U BEPTUKANbHOM MONApU3aUnsax nepegarlwen aHTeHHbl B UCMbITaTeNbHOM
ob6beme (CM. pucyHoK 15), a UMeHHO:

- MPW TPEX 3HAYEHUSAX BbICOTHI UCMbITaTENbHOrO 06bema: BHU3Y, B CepeauHe 1 HaBepxy;

- B MATX NO3ULNAX BO BCEX TPeX rOpu3oHTanbHbIX MNOCKOCTAX: B LIEHTPe, CreBa, crnpasa, cnepeauy 1 caa-
OW B KaXO0W ropu3oHTaNbBHOM NAOCKOCTU. 3a4HIO0 NO3MLUI0 MOXHO HE YYNTbIBaTb, €CMY pacCToAHNe MeXay
3TOW NO3MUKMERN 1 NornoLarwmmmn matepmanamm bonswe 0,5 M. Bo Bpems ucneliTaHuin EUT no3uuus «caaguy»
Ha NOBOPOTHOM CTOME NP NMOBOPOTE MEHSIETCA Ha NO3ULUIO «CMEPeaW», U TOrAa BKNAaL OTPaXKeHUs «C3agu»
He BygeT BNUATbL HA MaKCMMarbHbIA CUrHan.

Onsa namepeHuin SA HeobXoaMMO UCMONb30BaTh ABe LUMPOKOMONOCHbIE aHTeHHbI: O4Ha Nepeaarllas
aHTEeHHa, ONopHas TOYKa KOTOPOW HAaXOAWTCH B TOMKaxX M3MepeHWsl BHYTPW UCMbiTaTeNbHoro obbema, n ogHa
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npMemMHas aHTeHHa BHE 3TOro McnbiTatensHoro obbema ¢ NpeanMcaHHoOn opueHTauven u nosvumnen. MNepe-
Jawllas aHTeHHa OOMmKHa UMETb MOYTU HEeHanpaBreHHY guarpamMmMy U3ny4yeHus B NiockocTu H, oBblvHO
NpUCyLLyto HeBOMbLION BUKOHUYECKOW aHTEHHE.

MakcumanbHblA pasMmep nepedarllerl aHTeHHbl He OOoMmKeH npeBblwaTts 40 cM Ang UcnbITaTeNbHOro
paccToaHusa 3 M; Ha BONbLUMX pacCTOSHUAX padMax DUMKOHWYECKOW aHTEeHHbl MOXET BObiTb MakcumMym 44 cm
AN NPOBONOYHOW KOHCTPYKUKMKM unu 50 cM, ecnv oHa cknagHasa unu umeet hopMy BOTHYTOrO KOHyca.

TUNWYHBIMK NPUEMHBIMW aHTEHHaMK ABMATCA rMOpMAHbIE aHTeHHbl Ana nonockl Yactot ot 30 go
1000 MMy unu oTAenbHble aHTeHHbl (BukoHmyeckue ans nonocel ot 30 go 200 MMy » noronepuoguyeckne
(LPDA) ons nonockl ot 200 go 1000 MITu).

MpumedvaHne 1— He pekoMeHOyeTCH UCMOMNb30BATL IMOPUAHYIO aHTEHHY ANS naMepeHus nomex oT EUT unu
ana sanugauun FAR npu pacctoaHum 3 M n3-3a OTHOCUTENBHO BONLLIOTO (PU3MYECKOro pasmepa TUMUYHBIX TMBpuOHbIX
aHTEHH.

AHTEHHbI, UCnosib3yemble Ans U3MepeHus 3aTyxaHusa nnowankm (SA) FAR, cnegyeT ucnonb3oBatb U
A5 M3MepeHus 3TanoHHOro SA Ha UCMbITaTeNbHOW NoLWaAKe C YCNoBUAMWN KBa3McBOBO4HOMO NPOCTpaHcTBa
(cm. 6.10.2). MNpuemHasn aHTeHHa, ucnonb3yemMas Bo Bpemsa Banuaaumm FAR, momkHa BbITe TOro xe tuna,
KOTOpbIW Ucnonb3oBancsa Bo BpemMs uamepeHuin EUT Ha nany4aemeie nomexu.

Mpw Banupaumu ucneiTatensHoro obbema ¢ OByMsi NONAPU3aLUsIMN — FOPU30OHTaNbLHOM U BEpTUKalb-
HOM — W1 MpU BCeX NO3NLMAX Nepedatollein aHTeHHbl B UCMNbITaTeNbHOM 00beMe Mo3uLKUA BbICOThI MPUEMHOWR
aHTeHHbl B FAR O0mXHa coxpaHATbCA NMOCTOSIHHOW B cepeauHe UCnblTaTenbHoro obbema, Kak nokasaHo Ha
pucyHkax 15 u 16. Heobxognmo 4ToObI aHTEHHBI MMENW HAKMOH ANSA BbipaBHUBAHUA OCEN MakCMMarbHOro
HanpaBneHus guarpamMmMbl HanpaBneHHOCTN 0benx aHTeHH B OHY OCb U3MepPEeHWs BAOMb NMUHUM MEXOY WUC-
nbiTaTenbHbIMK TO4KaMW. PaccTosiHue Mexay ONOPHOM TOHKOW aHTeHHbI (onpefensieTca KanmbpoBKOW aHTeH-
Hbl) U NepeaHen Nosvumen ucnoitatensHoro obbema obosHadawT kak d, ... Ecnu nepeaaiwowyyio aHTeHHy
nepegBuraloT Ha Apyrve no3uuuM B UCMbiTaTeNlbHOM obbeme, MpuUeMHasl aHTeHHa [O/HKHA nepeMellartbest
BOMb OCW U3MEPEeHUs AN COXpaHeHWsi PaccToAHUSA d, ;ing NOCTOSAHHBIM. OCb M3MEPEHWA — 3TO NMHUSA
Mexay nepefaroLllen U NpUMEMHOM aHTeHHaMu, BAOMb KOTOPOW yCcTaHasBnuBaeTca dnominal' Ons Bcex nosnunin
¥ Nonspv3auni NpueMHasi u nepefarllas aHTeHHbl JOMKHbI CTOATH MULOM APYT K APYTY, KOrga 3neMeHTbl
obeux aHTeHH napannernbHbl (MPW HaKMOHe aHTEHH CM. pucyHoK 16). Bo BpeMst nuamepeHuin npy sBanugaymm
NnoLwaakn niobble aHTEHHbIE MaYThl MU NOACTABKM A0MKHbI HAXOOWTLCA HA CBOMX MecTax.

Bug ceepxy
d =3, 5mmm10m

nominal ~

-
Tein LleHtp PpoHT
( dnominal |
!
3 |
(&)
o :
3 |
vl Bup cBoky - :
- __;___, Bepx (hy) |
e G | -] Cepeauna
-—- I - - -
________ D G—
|
e =Bt ()
M e o i - - - -
J
PucyHok 15 — MamepuTensHble no3vuun npy Banudaumm nnowankm FAR
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|_|pI/I BCEX NO3NUNAX rlepe,u,arou.l,eﬁ aHTEHHbl B UCMNbITaTeNbHOM 0O6beMe npwn FOpMSOHTaJ’IbHOPI n Bep-
TUKaNbHON nonApun3ayudax nepedalollyrd M NpuemMHyrd aHTEHHbI HEOGXOL{MMO HOCTMPOBATb BAOOJSIbL OCKU MU3-
MepeHnA.

- ncnelTateneHoe paccrtosHue EUT, ceAsaHHOe ¢ HOpMOW;
- (DMKCUPOBAHHOE PacCTOSIHWE aHTEHHbI B MU3MEPEHUSAX NPY aTTecTauumn nnoLwagku;

nominal - pasHeceHWe aHTEeHH, UCTOMNb3yeMoe BO BpeMs M3MepeHMsa aTanoHHoro SA npy Mcnone3o-
BaHUKM meToga RSM.

d

Mo3numio BLICOTEI NepedatoLlell aHTEHHbI B UCMbITATENbHOM 06beMe onpedensoT cneaywum obpasom:

- noanumns «CepeauHa» (). ecnv BO3MOXHO, BAOMb BUPTYarnbHOM OGKW, PAcriofiokeHHON Ha cepeaunHe
BbICOTHI U cepefuHe WupuHel FAR,;

- nosnumu «Bepx» (h;) n «Hua» (hy): nonosuxa h .. (cMm. Tabnuuy 5) MUHyC nonosmHa pasmepa nepe-
Oarollei aHTeHHbl (Hanpumep, 20 cm onst HebomnbLOW BUKOHUYECKOW aHTEHHBI ).

3TW yCTaHOBMEHHbBIe No3nLMKM HeoBX04MMO UCMOMNB30BaThL NPW BEPTUKaNbHOW U TOPU30HTaNbHOW Nons-
pusaumnax. PacctoaHne mexay BepxXHen M HUXHEeN NMNOCKOCTAMU W MOrMoLwaolwuM MmaTtepuanomM Ha rnoTonke
W Mony, COOTBETCTBEHHO, 3a4aeTCcA XapakTepucTUKOW NOormoTuTens, onpegensemon ucneitaHnem NSA B
obbeme; yTobbl n3bexaTk cBA3n EUT ¢ normoTuTeneM, paccTosiHne A0MKHO ObiThk He MeHee 0,5 m.

MakcrmaneHbI pasmep Wwara 4na AUCKPETHO-YaCTOTHbIX U3MepeHUid omKkeH BblTe TakMM, Kak yKaszaHo
B Tabnuue 6.

Mpwn Banupgauun nnowagkm FAR npruemnembiMn ABNAKOTCA ABa MeToda:

a) metog sTanoHHon nnowaaku (RSM) (cm. 6.10.2), koTopbi TpebyeTca Npu UcnbiTaTenbHbIX paccTos-
HUAX MeHee 5 M; unu

b) metog NSA (cm. 6.10.3), KOTOpLIA ABASETCA NPegnoYTUTENLHLIM ANA UCNbITATENbHLIX PACCTOSHUIA,
KoTopble Gonblie unu paeHbl 5 m.

MpumeyvyaHue 2 — Ha pasgenutenbHbIX pacCTOAHUAX MeHee 5 M B3aWMHOW CBA3bKD aHTeHH npeHebperatb
Hemnbas. Kpome Toro, onpeaenats A,pp MeTogom RSM Ha paccToaHusax Gonee 5 M HelenecoobpasHo.

MeTonbl amepeHus Npu Banupauuuy NNowaaky npegHazHadeHsl obecneunTts gesuvauno 0 ob 3atyxa-
HUA nnowankn (SA), nonyyeHHyo Ha uaeansHow nnowanke. Kputepuin Banvgauum nnowanky onpegeneH B
6.10.4. Ins cHWXEHUs HeonpeaeneHHOCTU U3MEPEeHUs OoMnycKkaeTca UCnonb3oBaTh Mobele cpencTea, ecnu
OHW He ByoyT NPOTMBOPEYUTL ONPEeAeneHHOM UCTILITAaTeNbHOW YCTAHOBKE WM NMpouedypam MMM CKPbIBaTb M-
Oble HegoCTaTKU NNoWanKku, HanpumMep, CrNaXBaTb PE30HAHCHbIE OTKMWKW B peaynsTaTtax U3MepeHui.

HeonpeneneHHOCTb U3MEPEHWUS NpU Banuaauum Nnowanky BO3MOXHO YMeHbLUWTL NOCpedcTBOM crie-
OyoLMX Mep.

a) MNMpw BepTUKanNbHO MONMAPU30BAHHOW aHTEHHE 3KpPaHWpOBaHHble Kabenu HeobxXxoOMMO NPOTAHYTh Ha
paccTosHWE He MeHee 2 M 3a KaxXJon aHTEHHOW, Nepe Tem Kak kabenb cnycTuTcs k 3emne. Ecnu BO3MOXKHO,
kabenu NpoTArMBalOT NPSMO K MPOXOOHbIM pasbemam B cTeHe FAR. [Jpyroil BO3MOXHOCTLIO SIBMAETCA WC-
nonb30BaHWe NPUCTSHKHbIX PeppuToB Ha kabensx. Ele ogHOM anbTepHaTMBON AN CHWMMXeHWsA BnusHua BY
kKabenen ABNAETCA UCMOMNb30BaHWE BMECTO HUX OMTUYECKUX NMUHWUIA.

b) ATTeHioaTOpbl Ha aHTEHHbIX pazkemMax (Hanpumep, 6 unu 10 ob) cHu3AT BNusiHue nwboro Bonblworo
paccornacoBaHWs MNOMHOMO CONPOTUBIEHUA HA aHTEHHAaX.

c) CnegyeT UCnonb30BaTh aHTEHHbLI C XOPOLLEN CUMMETPUEN CUMMETPUPYIOLWErD YCTPOWCTRA (T. €., YTo-
Obl NOKa3aHWs NPUEMHWUKa M3MEeHANUCL MeHee YeM Ha +0,5 ob npw noBopoTe aHTeHHbl Ha 180° no oTHOWe-
HUID K €e OCM B HampaBMeHUW MakcuMyma guarpaMMbl HanpaBrneHHocTu). MeTodbl MpOBEpKM CUMMEeTPUK
aHTeHHbI YKasaHbl B 4.5.4.

d) Ecnu ang vcneitanuna EUT npumeHsitoT oTaenbHbie BukoHudeckue n noronepuogudeckue (LDPA)
aHTEHHbI, UX MOXHO MCNONbL30BaTL Npu Banugauum FAR (pasznuyHbie TUNbl aHTEHH HuXe U Boiwe 200 MIy).
[MBpMAHYI aHTEHHY MCNONL3YIOT, eCN MEXaHUYECKUE pa3Mepbl OTHOCUTENBHO UCMbITATENBHLIX PACCTOSAHUMA
00CTaTOYHO Manbl.

MamepeHuss npy Banugauuu nnowagkm FAR cnefyet npoBoauTb Nepuoauyeckn, AN BbIBNeHUs 4on-
rOCPOYHbIX M3MEHEeHWn B XxapakTepuctukax FAR, n npu nNosiBNeHWM U3MEHEHWH, KOTOpble MOryT BfWUATb Ha
XapaKkTepUCTUKK Nepegaymn anekTpoMarHuTHeIX BonH B FAR.

MpumedvyaHmne — lopu3oHTanNLHaA NOAAPM3aLMA aHTEHH, NO3NLMA HABEPXY, Cnpaga.
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Bug ceepxy

Tein

Bupg cboky

_________ L CepeauHa

«—-——@& _——-—%—Hus (hb)

PucyHok 16 — lNpumep ogHoM M3MEpUTENBHOM NO3ULMKU U HAKIOHA aHTEeHHbI NpY Banvaauuu nnowankm FAR

Tabnuya 6-— YacToTHbIE AManNa3oHbLl M pa3Mepsl LWara YyacToTel Npy Banugauuu nnowanku FAR

[unanasoH yacTtoT, My MakcumaneHbli Wwar Yyactotel, MMy,
ot 30 go 100 1
ot 100 go 500 5
ot 500 go 1000 10

6.10.2 MeToa sTanoHHou nnowaaku (RSM) gna nnowaaok FAR

B meTtoge RSM yuuTbiBaroT BO3gencTBUS BNMKHEro Nond aHTeHHbl M KOHYcooBpasHoe CyxeHwe nons,
KOTOpbLIE MOTYT OKa3aTh 3HaYUTENbHOE BNUSHUE Ha pesynbTaThl N3MepPeHUIn Ha UCNbITaTeNbHOM PacCcTOAHUN
3 ™, BrkNtoyasa BUKoHUYECKyo npuemMHylo aHTeHHy. Korga aTu Bo3gencTBuA cywecTByoT B metode NSA, ux
MOXHO B 3HG4YMTENbHON CTENEHN CKOPPEKTUPOBATL. Appr 9TANOHHOTO SA M3MEpPAETCA Ha HOMWUHarbLHOM pac-
CTOAHWW d, ) MEXIY NepefaloLei 1 NPUEMHON aHTEHHaMK.

Mpouenypa Banupauuu nnowagkn FAR ans kaxgoi nosvumv B UCNblTaTeNnbHOM 00beme NpoBOaUTCS
B TpW aTana:

a) VpjrecT — 3TaNOHHbLIN YPOBEHb, N3MEPEHHbIN MPUeMHUKOM B AB (MKB) ¢ coefuHeHHbIMM BMecTe
kabenamu; namepeHue obbIYHO NPOBOAMTCH OOWH pa3 nNepen cepuen UCMbITaHWA B CMbITaTENbHOM 0bbeME;

b) Vgt — YPOBeHb, 3MepeHHbIN NPUEMHUKOM B 4B (MKB) C yCTAHOBNEHHbIMU aHTEHHAMM;

c) aesmaums SA (AA,) OTHOCUTENBHO 3TanoHHOrO SA (A,pg) C Napoil aHTexH, 4B, paccunTbiBaeTcs ¢
MOMOLLbLIO YPaBHEHUSA

AAg = VpireeT ~ Vsite ~ Aapr- (1)

,D,J'IFI TOYHOW Banugauun nNnowanok Ha PacCToOAHNAX MeHee 5m npun onpeneneHnn aTarnoHHOIo SA pe-
KOMeHOYEeTCA UCNOofMb30BaTh CrieynarbHble Nnapbl aHTEHH (nepe,qarou.l,y}o W MPpUEMHYHO aHTEHHy). HE.‘06XO,E|VIMO
MMETb UCMbITATENbHYK NNowankKy C yCcroBuamMmn KBa3VI-CEIC)60,EI,HOFO NpOCTPaHCTBAa, YKa3aHHYH B 3.1.18. Uc-
nbiTarenbHad nrnowagka Cc yCrioBUAMU KBa3M-CBOGOﬂ,HOTO NnpoCTpaHCTBa BKIMK4YaeT ABe HeMeTannn4yeckme
dHTEeHHbIe Ma4yTbl (CKOHCTDyMpOBaHHbIe 13 [iepeBa WUnu nnactuka c g, < 2,5, C HU3KUMK noTepaMnu M1 MUHN-
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ManbHbIM AMaMeTPOM NpK CoXpaHeHUW MEXaHWYEeCKON NMPOYHOCTH), KOTOPbIE MO3BOMSAIOT pasMeLlarb aHTeH-

Hbl HAa AOCTATO4YHOW BbICOTE HaA YPOBHEM 3emnu (CM. pucyHok 17). OgHuM n3 MeTodoB peanv3auun xapakre-

pucTukn SA 1 ob 3TanoHHON NNOLWAaAKN ABNSeTcs BeIDOP BbICOThI (1) aHTEHH C MCMONMb30BaHMEM YPaBHEHWSA
8

hzd.—,
i (12)

raoe d — paccrosiHne MeXxay aHTeEHHaMK, M.

[na nogaeneHna BNUAHWA 3eMNn pPeKoMeHOyeTCH BbICOTa h=d-8/3; B uHOM cny4yae, Ha 3eMlie QOoImkHa
HaxoouTbCH NpurogHaa 3oHa nokpbltua BY-normotutenamu, adbdekTnBHaa OAns 4acTtoT C YMEeHbLUEeHWEM [0
30 Mlu.

MpumeyvyaHmne — Ha pasgenurensHoOM pacctosaHuM 3 M K YacTtoTe 30 MITY cyLlecTByeT 3HaYUMTENbHOE BO3OEeNl-
CTBWe KOMMNOHeHTa BrvkHero nons (1/d2), koTopbilt oAMH BHOCKT norpellHocTs B 0,8 AB npu BeicoTe d - 5/3, kak 6bin0 nog-
TBEpKAEHO B HaumnoHansHoW cuandeckoi nabopatopun BenukobputaHum (NPL). [Ina aTanoHHOro 3atyxaHusa nnowanku
(SA) c HeonpeaeneHHocTelo MeHee 0,5 b pekomeHayeTcs BeicoTa d - 8/3, ecnu NOrnNoTUTENb HE pas3MeLLeH Ha 3eMre.

WcnbiTaTensHoe paccTosiHMe Ha 3TanoHHOW nnolwlagke AOMKHO OblITb paBHO peanbHOMY PacCTOSHUKD
drominal MEXAY aHTEHHaMW, KOTOpble BNoCneAcTBUMM HeoBGXoAuMO Mcnonb3osatk B FAR. AHTEHHbI Monspuso-
BaHbl BEPTMKANEBHO (ropv3oHTaneHasa nonspusauus He OOMYCKaeTcs MCMONb30BaThCH M3-3a bonee CUMbHOW
NHTepdepeHL MM C CUTHaNoM, OTpaXeHHbIM OT 3eMNKn), 4To obecnedynBaeT XOPOLUYHO anmnpoKCUMAaLuio K ycro-
BUsAM cBoBogHoro npoctpaHcTea. PaccTtosHve A0 30aHviA, AePeBbEB U T. M. AO/MKHO BbiTk bonblue d - 8/3 n3-3a
WX BITMAHUA HA N3MEPEeHUs NPU BePTUKaNbHO NONAPU3OBaHHbLIX aHTEHHAX.

Heobxogumo npuHATE Mepbl, YTOObLI kKabenw NUTaHWA aHTeHH He BMWAMM Ha pes3ynbTaT WChbiTaHus.
Jlyuywe Bcero atoro MoXHO M3bexaTk NyTeMm pacnonoxeHua kabens, Kak ykasaHo Ha pucyHke 17, unv ucnone-
30BaTb BMecTO Hero BY-onTuyeckne NuHUK. KayecTBO YCTAHOBKM Ha 3TarioHHOW UCMbITaTenbHON nnowanke
HenocpeACTBEHHO BMWAEST Ha nocneywwne pesynstatel oueHkn FAR. 3TanoHHoe 3aTyxaHue nnowagku c
aHTeHHON napon (A,pr) ONpedenseTca B TpW atana cneayumm o6pasom:

a) VprecT Rg — 27O STaNOHHbLIA YPOBEHb, U3MEPEHHbIN npueMHukom B Ab (MkB) ¢ kabensimn, coenn-
HEeHHbLIMW BMecTe;

b) Vg itg rg — 2TO YPOBEHb, N3MEPEHHbLIN NpuemMHukoM B AB (MKB) ¢ aHTeHHaMu, yCTaHOBNEHHLIMU Ha
Tpebyemom pacctosHuu d

nominal’
C) AAPR B )3,5 paccynTbiBaeTCA B COOTBETCTBMU C YpaBHEHUEM

Appr = VpiRecTRs ~ VsiTERs: (13)

Mpv BanugauWy NNowagkM ¢ pacctosaHueM 3 M ANA aHTeHHOW napbl HeoOX0AMMO WCMoNb30oBaTb
BBLICOTY He MeHee 4 M Haz 3eMnen, KoTopyk 0Bbl4HO MOryT obecne4ymTbh AUCTAHLWOHHO YyNpaBrsaemMble aH-
TEHHBIE MayTbl, NPUMEHAEMbIE ANs n3aMepeHnn nomex ot EUT. B aTom cnyyae Ha 3emne mexay aHTeHHa-
MW HEOOX0AMMO pasMecTUTb INeKTPOMarHWTHbIe MOrMOTUTENN, YHacTKM KOTOPbLIX MMHUMAaNbHO BbIXOOAT
3a aHTEHHbl BO BCEX HamnpaBreHWsiX, U NPOAEMOHCTPMPOBATh BLIMOMHEHWE YCNOBWUIA KBasn-ceobogHoro
npocTpaHcTBa (T. . pe3ynsTaThl U3MEPEHWUS 3aTyxaHua Nrnowagku Haxogarcs B npegenax +1 gb wgeans-
HOW XapaKkTepuCcTUKM Ha mwboi yacTtoTe). Ana Banvgauuu nnowagkm ¢ d > 3 M, nNpu onpefgeneHnn KoH-
durypaumm ncnbiTaTenbHONW YCTAHOBKM UCMONb3YOT ypaBHeHue h > d - 8/3 unu anbTepHaTMBHYKO WCMNbI-
TaTenbHy yCTAaHOBKY, Ha KOTOPOW NONy4YeHbl pe3ynbTaTbl M3MEePEeHUs 3TarnoHHOIo 3aTyXaHuA Nnowaakuy,
Haxogdawwmecs B npegenax 1 ab.
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| CT | dnominal

Mepepawowasn MpuemHas

BEPTUKANbHO BEPTUKANBHO
nonapuaoBaHHaa nonspu3oBaHHasA
aHTeHHa aHTeHHa

\ Hemetannuueckue /

Ma4Tbl

BekTopHbIN aHanuaaTop

dominal — PaccTosHWe npu Banugauun; fi — BbICOTA @HTEHH OTHOCMTENbLHO NNAaCTUHLI 3a3eMNeHna Unu ypoeHs semnu; Cr, Cp —

KoakcuanbHble kabenu nWTaHWA OnA nepefallel v NPUeMHON aHTeHHbl, OPUEHTUPOBaHHbLIE TOPU3OHTANbLHO 33 aHTEHHOW npu

paccTosHMM Kak MOXHO Bnmke K 2 M, HACKONbKO 3T0 chnanyeckn soamoxHo. B FAR npoknagka kabenelt gomkHa GbiTb NO BO3MOXHOCTH

rOpM30HTaNbHOW, NPEAnoYTUTENBHO NPAMO CKBO3b OTBEPCTUE B CTEHE KAMEPLI, MW OOMKHO MCMOMb30BaThCsA ONTOBOMNOKHO, COeaUHSEMOe
¢ BU-onTryeckon NUMHMEN Ha BbIXOAE aHTEHHbI

MpumeyaHune — StanoHHoe 3aTyxaHue nnowankm (SA) onpegenaerca oTAensHO ANA BCeX reOMeTpui pyucyHka 17.

PucyHok 17 — TunuyHas ycTaHoBKa ANs U3MepeHWs 3TanoHHOro 3aTyxaHusa nnowaakuy (SA) ¢ ycnoBusiMu KBasu-
cBobogHOro npocTpaHcTea

6.10.3 Metog NSA ona nnowapnok FAR

B naHHom nyHkTe npeacTtaBneH Mmeton NSA, npuMeHseMbIi K NONHOCTLI0 6e33xoBbiM KamepaMm. [eome-
TpUSA aHTeHHbl NnpuBefeHa B 6.10.1. 3aTyxanue nnowankun (SA; A, KaK BenuuuHa, uamepsaemas B ab) — aTo
noTepu nepefadvu, uamepsieMble MeXay pasbeMamMu OBYX aHTEeHH Ha KOHKpeTHOW nnowaake. [na nnowaaok ¢
yCIroBUAMM cBODOAHOIO NPOCTPAHCTBA HE NPUMEHSETCS CKaHUPOBAHWE BLICOTLI @HTEHHLI, YTO ONpedenseTcs
TEPMUHOM «BHOCUMble NOTepuU nnowankm» (cm. 3.1.26).

B ycnosuax ceo6oaHoro npocTpaHcTea A, AB MOXHO annpokcuMmpoBsarth (cornacHo [13]) ypasHeHuem:

52, d
A =20Ig E'1 T —201g(fys )+ Far + Far» (14)

(Ba)® (pa)*

roe Fop For —  KO3GhdMUMEHTBI KanmbpoBKkM NPMEMHON M Nepeaaollen aHTeHH, b (M_1);
d — paccTosHne Mexay ha3oBbiMU LeHTpamMn 006enx aHTEHH, M;
Z, — TNOnHoe conpoTtueneHne cuctemsl (T. e. 50 Om);
B — onpenensetcs Kak 2w/A;
fM — yacTtoTa, Mlu.
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Teopetudeckoe NSA (A 1.e0) B A6 (M2) onpegensieTcs kak SA MUHYC COOTBETCTBYIOLLNE KO3 DULUEH-
Tbl KANMBPOBKM @HTEHH, T. €. ypaBHeHue (14) nepesanvcbiBaeTcs Kak ypaBHeHWe

5Z d
AN theo = 20lg| -2 — |~ 2019(f). (15)

2 J1 s L P
@ay¥  (pa)*

Ha yacTotax Hmke 60 MIMy Ha paccTosiHUKM 5 M unu Hke 110 My Ha paccTosiHun 3 M HeobxogMmo npu-
MEHATb KO3 ULIMEHTbI KOPPEKLMK st BrivkHero nonsa 4NsA Kaxaon 3 Tpebyembix MenbiTaTernbHbIX NO3ULUA,
yKasaHHbIX B Tabnuue 5, 4na cpaBHEHMS C TEOpPeTUYeCcKMMU 3HadveHuamMn NSA Ha pucyHke 18 u ypaBHeHu-
em (15). KoadbdpmuneHTsl koppekumn ana dnwkHero nons MHAMBUOyanbHbl MO OTHOLIEHWIO K @HTeHHaM, uc-
MelTaTeNbHOMY PacCTOSIHUIO W MCNOMNb3YyEMOMY UCMbITaTeNnbHOMY 0DbeMY; KOrda 3T KoapPULNEHTE MOXHO
NMonyyYnTb C MOMOLLLIO Mg poBOro MoaenvpoBaHus, Takoro kak NEC [3], npy ncnonb3oBaHum ypaBHeHUs (15)
nonyyawT 40CTaTOMHO HM3KWE HEONPeAENneHHOCTH. B kadyecTBe ansTepHaTuBsl Mmetod RSM, npeacrtaBneHHbIn
B nyHkTe 6.10.2, npegycmaTpuBaeT OTMEHY YCIOBUIA BNUKHEro nons, ecnuv ons U3aMepeHusi aTanoHHoro SA u
nocnegywuwen sanugaumm FAR ncnonbayoT Te Ke aHTEHHbI U HacToThbl.

[Ons nameputeneHbix pacctosiHui 10 u 30 M uneHsl ypaBHeHus (15), oTHOCSALWMECH K YCNOBWUSM Brivk-
Hero nons, JonMycKaeTcsl OMyCcTUTb, U YpaBHeHWe ynpoluaeTtcs 4o

57,
Z—:GJ — 201g(fyy). (16)

A theo = 20'9(

Ecnu BMecTo ypaBHeHua (15) ucnonbayeTcs ynpoLleHHoe ypaBHeHWe (16), BHOCMMas NorpeLlHocTb By-

net meHee 0,1 gb Ha vacTtoTax Beiwe 60 MMy ona paccrtosHusa 5 m u Beiwe 110 MMy gnsa paccTtosHUAa 3 M.

MorpewHocTs ByneT Gonee Yyem Ha 0,1 oAb Huxe 3TUX YacTOT M3-3a BOIAEACTBUIA BnivbkHero nonsa. Ona pac-

CTOAHUA 3 M MakcumarnbHasa norpewHocTb Ha YactoTe 30 My — 1 gb. YT06bl YMEHbLLIWTL 3TY NOrPeLUHOCTb
0o 3HadeHusa meHee + 0,3 gb, cnegyet ncnonb3oBarth ypaBHeHue (15).

Mpumevyannme 1 — Ha yvactorax Hke 110 My ana nameputenbHblX pacctoaHuin 3 m v Hke 60 My ana
M3MEPUTENBHBIX PACCTOAHUA 5 M YyYMTbIBAIOT BO3AeNCTBUA OnmiHero nons. VX paccuvTeiBalOT ANA KaKOon OTAeneHOon
MCnbITaTENLHON NMOLWAAKN.

[Ona atoil npouenypbl HEOBXOAMMbI KO3 PULNEHTLI KAaNMOPOBKN Nepeaawen U NPUEMHON aHTEeHH B
csobogHOM NpocTpaHcTee. Banuaauunio nnowanku Ansg Kaxaown noanunumn naMmepeHuns HeobxoammMo NpoBoauTb
B TPW 3Tana crnegylwum obpazom:

a) Vp|recT — 9TanoHHbIN YPOBEHb, M3MEPEHHBIN NPUEMHMKOM C Kabensmu, HenocpeacTBEHHO coeau-
HEeHHbIMW BMECTE;

b) Vgitg — YPOBEHb, N3MEPEeHHbI NPUEMHUKOM, C YCTAaHOBMNEHHLIMU aHTEHHaMu;

c) Aesuauma SA (AA,) paccunTthbiBaetca B 1B ¢ NOMOLLLIO YpaBHEHMS

AAs = VpireeT ~ Vsite ~ ANtheo = Far ™ Far: (17)

TR Ay theo PACCHUTLIBAETCA C MOMOLLBIO YPABHEHUS (16) n peayneTaT cpaBHUMBAETCS C MPUMEHUMbIM KpUTe-
pveM, Kak ykazaHo B 6.10.4.

MMpumevyanne 22— PaccroaHue d Mexay ONopHbIMW TOMKaMKU NepeaaroLlLen M NPUEeMHON aHTeHH (onpeneneHx-
HbIMY BO BPEMS KanMBPOBKM aHTEHH) UCMONbL3YIOT Kak d, .. DPHEKTUBHOE PACCTOAHNE MEXY aHTEHHAMMW MEHSETCs
C 4acTOTOW M3-3a No3uLMiA nx hasoBbix LeHTPoB. MoTepu nepefady BOIMOXHO KOMMEHCMPOBAaThL 3a CHET OTHOLLEHUS ad-
thekTBHOrO pacctoaHua k d ... Tak kak kannbpoBKa aHTeHHbI He onpefeneHa AnA HOMUHAMNLHOTO UCMLITATeNLHOM
pPacCTOsHWS, B KAYECTBE KOPPEKLMU AOMYCKAETCA NPUMEHATE 3MeHeHWe B athheKTUBHOM U3MEPUTENBHOM PacCTOSHUM
13-33 U3MEHEHWA pacnonoKeHnsa asoBbIX LEHTPOB NpW ucnonb3oBaHuy aHTenH LPDA. Mcnonesya metog RSM, moxHo

n3bexaTb A0MONMHNTENBHOM HeonpeneneHHOCTU, 00yCNOoBNEeHHOW 3TOM Koppekuurein 1 noboii B3aMMHOW CBA3LH aHTEHH.
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Ay BB (Mz)
40

30 S

"N 30 m

VVavi

N "N 10 M

/ /
7

7/
7
(&)
z

=0 0 100 1000

Yactota, My

PucyHok 18 — TeopeTtudeckoe NSA B ycnoeusax cBo00oaHOro npoctpaHcTBa Kak OyHKUMA YacToThl MPW pasHbIX
MU3MepUTENbHBIX PACCTOSIHUAX [CM. YypaBHeHue (16)]

6.10.4 Kputepuu Banugauuu nnowagok ana FAR
Aesnauusa SA (AA,) nomkHa 6biTb MeHbLIe +4 OB Npu ropusoHTanbHOW ¥ BEPTUKANbLHON NONApM3auymax
W ANs Kaxdon No3uumMn M3MepeHns 1 Kaxaoro gnanasoHa 4actoT U3aMepeHus.

6.11 OueHKka yCTaHOBOYHOIO CTOMA U aHTEHHOW MayThl

6.11.1 O6wuMe nonoxeHnn

YCTaHOBOYHBIA CTOM, ykasaHHeld B D.5 (npunoxeHue D), obbivHO onpenenset mecTto yctaHoBku EUT
MPY N3MEPEHMAX HANPsHXXEeHHOCTM nons. Popma, KOHCTPYKUKS U QU3neKTpuyecKkas NpoHuLaemMocTb Matepua-
Na cTona MOryT BNuATb Ha pe3ynbTaThl M3MepeHUI HanpskeHHocTn nong (cm. [2], [5], [6], [8]). B nyHkTe 6.11.2
npeacTasneHa npouenypa onpefeneHns BAWSHWUA YCTAHOBOYHOrO ctona B nonoce yacrtoT ot 30 My go
18 My 1 oueHKkW BKNaga HeoNpeaeneHHoCTH, 0BYCrNOBNEeHHON CTONOM, B pe3ynbTaThl U3MEPEHWS HanpsKeH-
HocTu nonsa. OueHKy Npou3BoaAT Ha Nobom ycTaHOBOYHOM cToMe BbicoTon Gonee 0,15 m.

n punMeyaHune — I'IpM OLUEeHKe MCNOoNb3yKT TONbKO rOpU3oHTalrlbHYHD NonAapu3aunto I'IEDEJJ,aPOLLI,Eﬁ AHTEHHbI,
paSMeLLI,eHHOﬁI Hag yCTaHOBOYHbIM CTOJIOM. B otnuuuve ot BepTMKaJ’IbHOﬁI nonAapu3aunn npu FOprI3OHTaJ'IbHDI.71 nonsapnsa-
U1K y4UTBIBAEeTCA Hamxy,u,l.umﬁ cnyqaﬁ BO30EWCTBMSA CTONA.

[ononHuteneHasa oOLeHKa aHTEHHOW MauyTkl He TpebyeTcdA, Tak Kak Mnwobble Mellawllive BO3OeNCTBUSA
OyoyT BKMIOYEHLI B M3MEPEeHWe Npy Banuaauum nowaaku (cMm. 6.4) u B usmepermne Syqyg (CM. 7.3).

6.11.2 Mpoueaypa oueHKU BNUAHUA YCTaHOBOYHOrO cTOMNa

[na oueHkn BNWsHUA YCTAHOBOYHOIO CTONAa BLINOMHAKT OBa U3MEPEeHUs MPOXOXAEHUS cUrHana: ogHo
C YCTAHOBOYHbLIM CTOSMIOM KM BTopoe — 6e3 Hero. Bo Bpems 3Tux ABYX W3MEPEeHW cxema yCTaHOBKM nepeaa-
OLEN aHTeHHbl OCTAETCA HEWM3MEHHOW. PasHuua mexay pesynstatamn U3MepeHuin co ctonom u 6e3 ctona
NO3BONAET OLUEHWUTb BMUsAHWE YCTaHoBOYHOrO cTtona. Mpoueaypa namepenusi byget cnegyoLlen.

YCTaHOBOUYHBIA CTON pasMeLlaT Ha UCMbITaTeNbHON Nnowanke B CTaHOApTHOM MecTe, MpU 3TOM ero
HanbonbLuMi pasmep (T. . guaroHans AN8 YCTAHOBOYHOIO CTONa C NPAMOYTONbHOW KPLILWKOW U paguyc ans
CTOMNa C KPYrMon KPLILKOW) OPUEHTUPOBAH B HANpPaBreHWU NPUeMHOM aHTeHHbI (CM. pucyHok 19).

Ha uvacrtoTtax Bnnote go 1 [Ty cnegyeT ucnonb3oBaTh HeBonblIy BUKOHWYECKYHD aHTEHHY C 0BLuen
anuHon meHee 0,40 m. Ha vactotax Bbiwe 1 [Ty cnegyet ncnons3oBate aHTEHHY B COOTBETCTBMU C 7.4.2
(HanpuMep, LUMPOKONONOCHLIA OUMONb).
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OTHOCWMTENBLHO pasMeLLeHMs NnepedarwLLer aHTeHHbl (cMm. pucyHkn 19 n 20). AHTeHHa JomkHa pasMe-
LWaTbCA Hag YCTAHOBOYHLIM CTONOM M UMETb FOPU30HTanbHYH nonapusauunio u paccrosHue 0,1 m mexay no-
BEPXHOCTLIO CTOMAa U ONOPHOW TOUYKOW aHTEHHb! (CUMMETPUPYIOLLETD YCTPOMUCTBA). AHTEHHY pasMeLLarT Tak,
4yToDbI EE ONOpHAasA ToYKa Haxogunack NocepeduHe MeXay LeHTPOM U KpaeMm KpbILKW YCTAHOBOYHOIO CToNna
B HanpaBreHun NpueMHON aHTeHHbl. Bo3byxaeHue aHTeHHbl obecnedYnBaeT reHepartop curHanos. MNepenato-
LY W MPUEMHYI0 aHTEHHbI KOCTUPYIT C 3MEMEHTaMU aHTeHHbI, NapannenbHbIMU ApYr ApYry U OpTOroHanb-
HbBIMW OCU MaMepeHus. Bo Bpems namepeHus wwar 4YacToTel gomkeH coctaBnsate 0,5 % oT Hanbonblien uc-
Nonb3yemMon 4acToThl NN MeHee. HanpskeHne NpUeMHO aHTeHHbl 4OMKHO ObiTb No KpalHen mepe Ha 20 b
Bbllle YPOBHA LyMa U3MepuTensHoro obopyaoeaHus. BnusHue npoeogkun kabenein MOXHO MUHUMU3UPOBATL
3a cYeT UCMOoNbL30BaHUSA ANUHHLIX Kabenel unu npuMmeHeHusa eppuToBbiX TpyBok. OBLIMHO AOCTATOYHO TOrO,
uTobbl Kabenu Npoxogunu c3agy rOPM3OHTANBHO HAa PacCTOAHUW MUHUMYM 2 M. B MHOM cnydae BnusiHue
LOMKHO ONPEeaenaTbCes Kak npeHebpexxumMo Manoe, ecrnv nonydaeMoe HanpsbkeHne He meHsetcst bonee 4yem
Ha 0,3 ab npu nameHeHUn Npoknaagki kabena bonee 4yem Ha 0,5 M OT €ro UCXOAHOM MO3ULIMN.

Mpumep — Kabenb ¢ gheppumossiMu mpy6kamu udem 20pu3zoHmMansHO Ha paccmosHuu 1,6 m. [na npo-
eepKuU elusHUA Kabens MeHsIiom e20 mpaccuposKy mak, 4mobbi OH Wen eepmuKansHO om moYku, omcmosuel
Ha 2,1 M om mecma nodkmwYyeHUss aHmeHHbl. Ymobkl onpedenums, 6ydem nu enusHue 6onbwe 0,3 A6, npous-
800s1m NosmMopHoe UsMepeHue HanpsXXeHHoCmu nons.

Llenb cocTouT B TOM, 4TOBbI MOKa3aTb OTCYTCTBME M3MEHEHW B M3MEPEeHWAX Npu Hamu4uu ctona B
naMepuTenbHoW yctaHoBke u 6e3 Hero. [Nepegatolwan aHTeHHa u ee kabenb, NOAKMIOYAEMbIN K reHepaTopy
CUIHAaroB, AOMKHbI COXPaHWTL CBOM NO3NLIMW B NPOCTPAHCTBE NPU Hanu4Mn ctona 1 6e3 Hero. [insA nogaepxku
nepegarwLLle aHTeHHbl U kabens HeobXxo4uMMO MCMOMNbL30BaTk MadTy, TPEHOTY UMW NOACTABKY, KOTOPLIE Mpu-
MEHSOT Npu namepeHusix metoqom NSA/RSM (cm. 6.4) unu npu uamepeHun Sygyyr (CM. 7.3).

3HauyeHUs BbICOTbl @HTEHH U PAcCTOSIHUIA AOMKHbI BbITh CriedyoLwuMm:

- Ha BCex 4acToTax paccTosHWe Mexay NpueMHon U nepejaroller aHTeHHaMu OOMMKHO BbiTh Takum,
KoTopoe TpebyeTca nNpu U3MepeHun Nanyyaembix NoMex;

- Ha 4actote 1 [Tu 1 HmKe M3MepeHWsa crnegyeT NPOBOAWTL MO KpalHe#h mepe B MOMoce 4acToT oT
200 MI'y, go 1 'y, Ha oTkpeiTol ucneiTatensHol nnowagke (OATS) unu B nonybesaxosoi kamepe (SAC)
BbICOTY NPVEMHOW aHTeHHbI CKaHWMPYIOT, KaK aTo TpebyeTca npu uamMmepeHun nanyvyaemoix nomex (06bi4Ho ot 1
4o 4 m). B FAR nprvemMHylo aHTeHHY IMKCUPYIOT Ha BbiCOTe, KOTopasa TpebyeTcs npu M3aMepeHun nanyyvaemsix
rnomex.

MpumevyaHune —[puuncnonbL3oBaHMK 3TOW NpoLeaypel Banugaunn Ha yactotax Hike 200 MMy BnnsHme ycTa-
HOBOYHOTO cTOMa npeHebpexxnumo mano;

- Ha 4yacToTax Bbiwe 1 [Ty n3mepeHnsa NpoBOOAT B TOW Xe nonoce yacTtoT (Hanpumep, oT 1 go 18 y),
a BbICOTY @aHTEHHbI YCTaHaBNUBAKT, KaK 3To TpebyeTcsa nNpu n3MepeHun usnyvyaeMsix nomex (Hanpumep, ot 1
0o 4 m).

3HaueHWe pasHULbl MeXOY pe3ynsrataMy ABYX U3MEepEeHU Ha Kaxaon Yactote, obo3HavyeHHoe Kak A(f)
W BblpaxeHHoe B Ab, cnegyeT paccuuTaTth, UCMNOMb3ys ypaBHEHUE

A(f) = |VR/co cmornom (ﬂ - VR/fies cmona (m' (1 8)

e Vrico cmonom () — MakcumanbHoe HanpsikeHue Ha NpUeMHON aHTEeHHe Ha KOHKPEeTHOM yacToTe, W3-
MEpPEHHOe C YCTaHOBOUHLIM cTONoM, AB(MKB);

Vi/6es cmona () — MakcumanbHoe HanpsKeHue Ha NpUeMHON aHTEeHHE Ha KOHKPETHOW 4acToTe, U3-
mMepeHHoe 6e3 yctaHoBo4YHoro ctona, 4b(MkB).

MakcumanesHoe 3HadveHve pPa3HuUbl MeXay pesyrnbrataMu OByX M3MepeHMI7I, 3aperucTpnpoBaHHbIMU B
noroce 4acTtoT, 0603Ha4YeHHoe Kak Amax W BblpaXeHHoOe B ob, MCNONb3YHT KakK OUeHO4YHOEe MaKChMalribHOe OT-
KNoHeHue. Ero BLIYUCNSAT B COOTBETCTBUN C YpaBHEHUEM

Amax = max |VR/co CMornom (f) - VR/653 cmona (f)l (1 9)

CTaHﬂ,aDTHy}O HEONPENENEHHOCTb U, qnas OﬁyCJ'IOBJ'IEHHyPO YCTaHOBO4YHbIM CTONMOM, OUEHWBAKT MNMPK yC-

NOBUKM NPAMOYTonbHOIo pacnpeneneHna M3MepeHHOW MaKkCUManbHON pasHMUbI Amax. CnepoeatensHo, U
ab, MOXHO paccuMTath C MOMOLLBIO YpaBHEHWNA

crona’

Yerona =ﬁAmax- (20)
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3HaueHWe U, .5 U3MEPSAIOT 1 yunThiBaloT B BlomxeTe HeonpeneneHHocTu (cM. CISPR 16-4-2) B cneay-
IOLLMX YACTOTHBIX MONOcax:

-oT 200 My go 1 M,

-oT1po6ITu;

-oT6 00 18 1TW.

=
E %’
|
Ha npnemuyio
aHTEeHHY F
S 2
16
2
r
r
1
PucyHok 19 — lMo3uumsa aHTeHHbl OTHOCUTENLHO Kpas PucyHok 20 — NMo3numnsa aHTeHHbl Hag YCTaAHOBOYHbIM
cTona Hag NpsAMOYronbHBIM YCTaHOBOYHBLIM CTONOM cTonom (Bug cOoky)
(BuA cBEPXY)
MpumeyaHue — B wcnbiTaTenbHbix nabopatopusax oBbIMHO WMCNOML3YOT pasHble TWUMbl CTOMOB, Y KOTOPbIX

MoryT BbiTb pasHble KOHCTPYKUMKM W TUNbl MaTepwanos. [pn onpegeneHnm g, . AOCTaTOHMHO ONPEAEnuUTL BENUYNUHY A
(MM V100 cronom) ATNA HAUXYALIEro cryyas.

7 UcnbiTaTenbHble NNowWaaku Ansa uaMmepeHUs HaNnpsXXeHHOCTU Nons
paguonomex B nonoce yactoror 1 go 18 NMuy

7.1 O6LWwune nonoxeHus

WcnblTaTtensHas nnowiagka gomnxkHa YOOBNETBOPATL YCINOBUAM OTCYTCTBUA OTpa}KEHMﬁI. ,D,J'Iﬂ obecneve-
HUA TakKnx yCJ'IOBVII}"I CBOGO,D,HOTO NMPOCTpaHCTBa MOXeET HOTDEGOBaTbCFI MCNONb30BaHKMe Nornowarnuero Mmarte-
puana n/vinm yBelrin4yeHue BbICOThI, Ha KOTODOVI HaxoguTca Ucnblityemoe 060py,qosaHme.

MpumeyaHue — B cny4ae UcnbiTaHWI HANONMBHOTO 0OOPYAOBAHWA MOXKET OKa3aTbCH, YTO OTCYTCTBUE OTpaXe-
HWUIA BOGNKM3KM 3eMnu obecnevynTb HEBO3MOXKHO.

7.2 dTanoHHan UCNbITaTenbHaa nnowaaka

3TanoHHas ucneiTatensHasa NnoLllagka AomKHa BbiTb OTKPLITOR UCMBITATENBHOW NNOLWAAKOA C YCNOoBK-
aMu ceBobogHoro npoctpaHcTea (FSOATS), Ha KOTOpPON NPeanpUHATLI Mepbl, rapaHTUPYLWNe, YTO OTpaxe-
HWS HE BIMAKOT HA pe3ynbTaTbl U3MEPEHUN.

MpumeuvaHune — FSOATS — ato ngeanbHaa KOHUENUWA UCNbITaTENbHON Nnowanku. Ha npakTuke K Hel npu-
6nuxkaetca FAR, oTeevatowan TpeboaHmamM Banngauum, NpuBeqeHHsiM B 7.3.

7.3 Banngauna ncnbiTatenbHOW nnowaanku

7.3.1 O6wKe nonoxeHUnA

McnbiTaTensHy0 Nowaaky CYATaKT NPUroQHOW Ans NPOBeAeHUsl N3MEPEHUA U3MyYaeMblX MOMEX B
nonoce yactot ot 1 go 18 My, ecnn oHa oTBEYaeT KpUTEpPUIo, NpuBeneHHoMy B 7.3.2. [pedycmoTpeHsl oBe
BepcuU NpoLeaypbl Banuaauun Niowaaku: cTadaapTHas npoueaypa UCnbiTaHua Ha Sygqyr (CM. 7.6) 1 06-
paTHaa npouenypa UCMbITaHus Ha Sygqywr (CM. 7.7). B uensax npoBefeHWs WCMbITAaHUA B COOTBETCTBUU CO
ctaHgaptamu CISPR uaMmepeHus npu Banugayuy nnowanku npoBogat ot yactoTsl 1 ML 4O MakcuManbHOR
YaCcTOThl, KOTOPYH MCMOMb3YHT B UCMNbITATENBHOM CPEACTBE; MakCcMManbHas Yyactota — He MeHee 2 [Ty,

Heobxoanmo, 4ToBbl KOHCTPYKUMA UCMBITATENbLHLIX MMOWAA0K, UCNONb3YEMbIX ANA W3MEPEHUA B MO-
noce 4actot oT 1 go 18 MU, MUHMMU3MPOBaNa BNUAHWE OTPAXEHWA Ha NMPUHWMaeMblA CUTHamM, Hanpumep,
370 gomkHa ObiTh Ge3axoBas kamepa. ECrv KOHCTpYKUMA NNoLaaku He obecrnevymBaeT NONHOCTLI0 0e33X0BbIX
ycrnoBuid (Hanpumep, nonybe3sxoBasd kaMepa), UCMOMb3yoT NOMMOoLLAoWMiA MaTepuan gns 4acTM4YHOro no-
KpbITWUA METANMMYecKon NNacTMHbI 3a3eMITEHWS, KaK yKa3aHo B NpUBEAEHHLIX HKe ab3auax.
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FOCT CISPR 16-1-4—2023

B cny4dasx, Kkorga ncnbliTateneHbIn 06bem naeT BBEPX OT NPOBOAALLErO nona ncnblTatenbHOro cpeacTea
1 HakpbiBaeT EUT (‘-ITO ABNAESTCA TUMWYHBIM N4 CPEeACTB, UCNOJTIb3yYEMbIX B OCHOBHOM A5A UCMbITaHWA Ha-
noJsibHOro OGODy,EI,OBaHMﬂ), npyv M3MepeHUn napameTpoB BanngauMn B UCMNbITaTeNbHbIN obbem HEOGXO,EI,I/IMO
MOMEecCTUTb nornotuTens. [pu NpoBegeHMn UCNbITAHUA HanoNbHOIO OGOpy,D,OBaHVIFI, KOTOpOE HEBO3MOXHO
YCTaHOBUTbL Ha nAacTUHOW 3a3eMMeHUs, pa3MELLI,9HHbII:‘I Ha NnacTrHe 3a3eMneHunsa nornoTuTenb MOXeT rnpe-
NMATCTBOBATbL O6J'Iy‘-IEHI/HO ucnblTatensHoro o6bema Ha BbicoTe no 30 cm.

I'IpM M3MEepPEHUN NMoMeX OT EUT, pa3mMmep KOTOpOro MeHble atTeCToOBaHHOIo anamertpa, CHMTaeTcHd, 4To
MCNOINb3YKT MMEHHO 3TOT AMaMeTp aTTeCTOBaHHOIO UCNbITaTeNIbHOIo obbema. B atom cny4ae no3nunio aH-
TEHHbI BblﬁlflpENOT Tak, 4YTOObI PacCToAHUE Mexay EUT 1 onopHOWN TOYKOM @HTEHHBI Bbino WOEeHTUYHO paccTo-
AHWUKD, UCNOMb3YEMOMY B U3MEDPEHUAX SVSWR npun eanungaunn nnowankn.

Mpumeyvyanunme 1 — lNpu ucnonb3oeaHum EUT, KoTopble MeHbLUE YTBEPKOEHHOMO MCMblTaTensHoro obwema,
uenecoobpazHo, YTobbl MO3ULUA NPUEMHOW aHTEHHbI OTHOCUTENbHO (hpoHTanbHoW noBepxHocTw EUT octaBanack Ha
pacCTOsAHUM, UCMOMB3YEMOM MpW Bamuaauun S, qyg- Cumraerca, yto EUT Hebonbworo pasmepa Oyner ocTaBaTtbes B
pamKax LUMpUHBI My4Ya NONOBUHHOW MOLLHOCTM NPUEMHOIN aHTEHHBI, @ TaK KaK kamepa aTTecTyeTcs Ana camoro 6onsLlworo
EUT v, cnegoBatenbHO, CamMoro LWWMPOKOro Nyya NPUEMHON aHTEHHbI, TO BbINONHAKT TpeboBaHus, npyMBeaeHHble B 7.6.6.1
CISPR 16-2-3:2010.

Mpw vcnelTaHUKW HanonbHOro 0BopyAOBaHWA Ha NOMEXW HaXOOALMACA Ha Momny NornoTuTenb, UCMONMb-
3yembii Npy BanuZauuy nrowanku, gonyckaetcs ybpaTb M3 30HbI BONKM3M ocHoBaHus EUT Tak, 4Tobbl OH
oTcTosAn oT ocHoBaHua EUT Ha 10 cm.

B Tex cnyyasx, korga ucneiTatenbHbld 00beM HaxoQUTCS Bhllle YPOBHS MOrMOTUTENS, YTO COOTBETCTRY-
€T TMNOBLIM CPEeACcTBaM, MCMONb3yeMblM ANA WCMbITAHWA HAacTONbHOTO 0BOpYAOBaHWS, NOMMOTUTENE pasMe-
LLAOT Mog UCNbITaTeNbHBIM 0DBEMOM Kak Npu Banuaauum Nnowankuy, Tak U Npu UCMbITaHUsAX 000pyoOBaHKUS.
B npoTokon Banugauuu nnowanky HeobxogMmMo BKITOYUTL poTorpadi, NokasbiBaloLwme KoHgUrypawmio no-
rMOTUTENS Ha nfowajaKe U MecTa YCTaHOBKW nepefarLlein u NpUMeMHON aHTEHH.

Banuaauuio nnowanku npoBoaaT nyTeM MaMmepeHuin koadduumMeHTa CToOAYEN BOMHbBI MO HaMpsiKeHUo
(Syswr)- B MeToze Banuaaumu nnowagky OLEeHNBaKT AaHHbIN UCTIbITAaTENbHbLIN 06beM Npu KOHKPETHOM KOM-
ByHauMK Nnowanxku, NPUeMHON aHTEHHbI, UCNbITATENBHOIO paccTosHus (ykasaHHoro B CISPR 16-2-3) u no-
rnoLlarLlero Matepvana, yCTaHOBIEHHOIO Ha MacTMHe 3a3eMiieHunsl, ecriv HeoDXOAWMO BbINOMHWUTE KpuTe-
puWiA, yKasaHHbIA B 7.3.2.

BrnunsiHne mMaqTbl NPUEMHOW aHTEHHbI, YCTAHOBEHHOW Kak NpW UCMbITAaHWAX ANS Bannaaunn nnowankm,
TaK WU cTauMoHapHbIX 0OBEKTOB, Haxo4sALWMXCA B UcnbiTatensHOM obbeme (Hanpumep, cTauuMoHapHo ycTa-
HOBMEHHOrO NMOBOPOTHOrO CTOMNAa), OLEHMBAKT MpW Mpoueaype BanuaauuyM WM BKITHOHAKT B 3Ty NpoLeaypy.
Ynanasemble 06beKTbI, HANPUMEP NEPEHOCHON UCNbLITATENbHbIA CTOM, MOTYT OTCYTCTBOBATb NMPW UCMbITAHUSAX,
MPOBOAMMLIX ONSA BanMaaunm Nrowagkn, ecnn nx BNusHUe JOMKHO OLEHUBATLCH OT4EMbHO C MOMOLLBLIO 40-
NOMHUTENbHLIX Npoueayp, NPUBEAEHHbLIX B 6.11.

B CISPR 16-2-3 npuegeH meTtoq uamepeHusa EUT, koTopblil UCNONbL3YHOT ANS UCNBITAHWA B Nonoce va-
ctot ot 1 go 18 I'Mu. Llens npoueaypbl namepeHnst Sy g g COCTONT B NPOBEPKE BIINSIHUA OTPAKEHWUI, KOTOPbLIE
MOryT BozaencTeoBaTtbh Ha EUT npon3sonbHOro pasmepa v opMbl, HaXo4sAlWeecsa B UCNbITaTeNbHOM 0bbeme
npW ero oLeHKe ¢ NOMOLLLK OaHHOW npouenyphbl.

Sygwr — 2TO OTHOLIEHWE MaKCUMAIbLHOIO NPUHUMAEMOro CUrHana K MUHUMansHOMy NpUHUMaeMomy
curHany, obycrnoBneHHoe UHTepgepeHuuen Mexay npsamMsiM (HAaMepeHHbIM, NMoNe3HbIM) U OTPaXKeHHbIM
(HexxenaTenbHbLIM) CUTHanamMmu, 3ajaraeMoe ypaBHEHWEM

E v
_ =max _ max
Svswr=F =1 (21)
min min
rae E oW Eyin — MakcUManbHbIN i MUHUMANbHbIA MPUHUMAEeMbIe CUTHarbI;
Vinax ! Vimin — COOTBETCTBYIOLWME WM3MEpPEHHblEe HamnpsikeHws, Koraa Ans npuema WUCnonbayioT

NnPpUeMHWK U1 aHann3aTop cnekTpa.

B ncnonbayeMeix Npoueaypax Ans U3aMepeHuid U pacyeToB 06bIYHO UCTIONb3YIOT Aeunbensl (OB). B atom
cnyvae S,gyr OyaeT sanasartbca ypasHeHuem

Vv E
SVSWR.nB =20lg [\;n_ax] =20 Ig[ Emax] = Vmax.nE _len..uB = Emaxab — Emin,ab- (22)

min min

Mpumevanune 2—Mpuwnameperuu B feunbenax Sygyr g MOXKHO NPELCTABUTE KaK PA3HULY MaKCUMasbHOTO
N MUHMMAaNbLHOTO MPUHATLIX CUrHANO0B, N3MepeHHbix B obm, ab (MkB) unu ab(mkB/m) B 3aBUCMMOCTM OT M3MEPUTENBHBIX
NprMBOpPOB MK UCNONb3YEMOro AETEKTOPa CUrHAMNoB.
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MpumedaHune 3— 3HadeHue Syqyg UMK Sygywr 15 BEIMMCNSIKOT OTAEMEHO NO MaKCUMAnsHOMY U MUHUMATBHO-
MY CUrHanam, nony4eHHbIM Ha KaXA0W YacToTE Y MpU KX A0W Nonspusauum Ans CEpMKY U3 LIECTU M3MEPEHWI, KaK yKa3aHo
B76umnnmB7.7.

7.3.2 KpuTtepuit npueMKM Npu Banugauu1 nnowanku
SVSWR HenocpegCcTBEHHO OTpaXaeT BO3AENCTBUE HexenaTenbHbIX OTpaXXeHW. Kputepun npuemMKn npu
Banugauun nnowagku B nonoce 4actot ot 1 go 18 'y 6ygerT:

Syswr S 2:1, unn SVSWR,,{JE <6,0 b

npu Sygyr. N3MEPEHHOM B COOTBETCTBMM C NPOLEAypamMu, yKazaHHbIMU B 7.6 nnu s 7.7.

7.4 TpeboBaHUA Kk aHTEHHe NPW CTaHAAPTHOW Npoueaype Banvuaauvm nNowaakm no Sygwr

7.4.1 O6wKe nonoxeHnn

YTobbl BO BpEMS UCTBITAHUA 0BecneqnTs 0GnyyYeHre BCeX OTpax}aloLWwmnx NOBEPXHOCTEN N UMUTMPOBaTh
BO3MOXHbIe AMarpaMmbl U3NyYEHWs Manon HanpaeneHHOCTWU, KOTOPbIMW MOXHO NpeacTaBUTb MHOMXECTBO
e0WHUL peanbHOoro UcnbITyeMoro obopygoBaHus, B HAcTOSALLEM pa3fene yKa3aHbl XapakTepucTuku obopyao-
BaHWA, UCMONb3YEMOro NpK UCMLITAHUAX Ha Syqyr- ANA 3TOM Lenun Mcnonb3yT RX- n TX-aHTeHHB.I.

B npuBeneHHLIX HWXE MyHKTax onpegeneHbl KpUTepun KavecTBa OYHKUMOHUPOBAHUS TX-aHTEHH Mpu
UCMBITAHUN HA S\;qyr: OTHOCUTENBLHO KPUTEPHUEB KaYecTBa (PYHKLIMOHMPOBAaHWA NPUEMHBIX aHTeHH CM. 4.6.2.
[na nooTBepXOeHUSA TOro, YTO BLIMOMHAKTCS KPUTEPUM KadyecTBa (PYHKUMOHUPOBAHUA aHTEHH, JONYCKaeTCs
MCNoNb30BaTh pe3ynbTaThl TUMORBbLIX UCMNLITAHWIA, NPeoCTaBNAeMble NPOM3BOAUTENEM.

Ounarpammel HanpaeneHHocTn TX- u RX-aHTeHH Heobxoammo u3MepsTe B COOTBETCTBUM C Npouedypa-
MU, NPpUBEOEHHbIMY B npunoxerHun | B CISPR 16-1-6:2014/AMD.1:2016.

Y7066 NOKPbITL BECH AMANA30H YACTOT NPU UCTILITAHUK HA Sy,q\yR B kKa4yecTBe TX- n RX-aHTeHH UCnonb-
3YHOT OOHY UMW HECKOMBKO aHTEHH.

Mpumevarnune — Cuutaerca, 4To 0be aHTeHHbI TakKe oTBevaloT TpeboBaHuAM KpuTepusa KavecTsa yHKUMO-
HUPOBaHWUA Ha BCEX YacToTax, UCMOMbayeMbiX MPK UCMbITAHUM Ha Syqyr-

7.4.2 Nepepawwas aHTeHHa

7.4.2.1 Obwme nonoxeHus

AHTeHHa, ncrnonb3yeMas B KadecTBe nepefarllero UCTOMHWKA, OOMKHA MMEeTb NMUHEeRHy nonspusa-
LW U guarpaMmmMy U3ny4yeHusi co crefyownmMy nogpobHbIMKU XapakTepucTMKamu.

[omkHbl BbITb B HANWYMKA OaHHbIE MO gMarpamMmmMe HanpaBreHHOCTU C LWaromM 4acToTbl MeHee Unu pas-
Hbim 1 [Tw,.

W3-3a nameHeHnsa guarpaMmmsl HanpaeneHHOCTU C U3MEHEHUEM YacToTbl TpebyroTcsa pa3Hble pasMepsl
Wwara 4YyacToTbl. duarpaMmmbl HanpaBNneHHOCTU TUNOBLIX TX- aHTEHH C U3MEHEHUEM YacToThl OLICTPO HE MeHs-
0TCS, B TO BpeMS Kak guarpaMMbl HAanpasreHHOCTM HEKOTOPbIX MpUeMHbIX aHTeHH (LPDA) meHsoTcsa BeicTpo.

7.4.2.2 Quarpamma usnyveHus nepegarLleid aHTeHHbl B NIIOCKOCTHU E

[dwvarpammMy nany4eHus B NrockocTu E y aHTeHHbLI C NPOCTOWN NIMHENHOW NonApu3auUnen MoXHO N3MepuTb
B OQHOM M3 MHOXECTBA BO3MOXHbIX MMNOCKOCTEN cedeHns (MOCTOSIHHLIN a3uMyTanbHbIA yron) B cdepe 1any-
yeHusa. MNocKoCcTb cevYeHUsa Npu M3MepeHUsax avMarpamMmmMbl HanpaBrneHHOCTH BbibMpaeTcsa npousBoauTenem
aHTEHH W YKa3blBAETCSH B OTYETE O XapakTepucTukax aHTeHHbl. OgHUM U3 0BbIYHbIX yO0OHbIX BEIOOPOB cunTa-
€TCS NNOCKOCTb, B KOTOPOW HAaXOAUTCSA pasbeM 1 NPOXoasaT kabenu.

a) BelbupaloT HanpaeneHue rmasHoOro nenecrtka, o6oszHayaemoe kak ©,,, AN Npasoi ¥ NIEBON CTOPOHI
KaXa0M AnarpaMmMbl HanpasneHHoCTy. 3HadeHune O, NOMmKHO HaxoauTbes B npeaenax (0 £ 15)° u (180 £ 15)°,
COOTBETCTBEHHO.

b) YepTAT Tak HasbiBAaEMYIO OrpaHUYMTENBHYH 30HY, CUMMETPUYHYIO HanpasiieHNAM IMaBHOro nenecTka
no obenm cTopoHam ,u,uarpaMMbﬂ}, Koraa amnnutyaa < MmuHyc 3 b npu +£15°.

MpumedyaHue — IToorpaHuyeHne obecnevynBaeT rMagKyo avarpamMmmy B NereHroBoi obnact U npueMnemMyto
BCEHAMNPaBeHHYI XapaKTepUCTUKY.

c) OuarpaMmma B NNOcKOCTW E He OomKHa BXOAWUTL B OrPaHUYMTENBHY 30HY.
Ha pucyHke 21 npuBedeH npumMep gvarpaMmmbl U3nyveHuWs, oTBeyarllel TpeboBaHMAM OTHOCUTENBHO
nnockocTtu E.

1) 310 orpaHuyeHWe rapaHTVpYyeT rmaaKylo AnarpamMmMmy HanpaereHHOCTW B NENeHroBoi 0GnacTu v NpUeMnemMyio
BCEHANpaBeHHYI0 XapakTepUCTUKY.
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MpumevyaHne — lNpuBedeHHbIV MpYMeEP OTHOCWUTCA K aHTEHHe, oTBevaloweil TpeboBaHWAM OTHOCUTENBHO
nnockocTn E, ykasaHHeIM B HacToAlem nogpasaene. HanpaeneHus rnasHoro nenectka ©,, Ans npasoi 1 Nesol cTopo-
Hbl Kaxaol auarpammbl HanpaeneHHocTW HaxoaaTea B npegenax (0 £ 15)° u (180 £ 15)°, cooTBETCTBEHHO. 3aTeHeHHkbIe
obnacTu NpeAcTaBNAOT «3anpeTHY0 30HY», rae amnnutyaa < -3 A6 npu £15° B kaxaom rmaBHoM Nnenectke. Juarpamma
HanNpPaBMeHHOCTN aHTEHHbI HE BXOOWT B 3anpeLLeHHYIO 30HY.

105 %0 75

-105 90 -5

PucyHok 21 — lMNMpumep guarpaMmmel HanpaeneHHOCTU nepefarLleil aHTeHHbl B MAOCKOCTM E (TONbKO Ana nHdopMaumn)

7.4.2.3 Auarpamma HanpaerneHHOCTU NepefaloLlen aHTeHHbl B NNockocTn H

CyllecTByeT TONMLKO OfHa BO3MOXHas NITOCKOCTb, B KOTOPOW U3MepST AMarpaMmy HanpaBreHHOCTH
OVNOMbHOW aHTEHHbI B NMIIOCKOCTU H, T. €. NNOCKOCTW, OPTOrOHANbLHOM OCKM QUMNONA W Npoxogsllen Yepes ero
LeHTp. B 3Ty NnockocTb MOXET NonacTb CUMMETPUpPYHOLLEe YCTPONCTBO, BXOAHOW pasbem M BXO4HOW Kabenb
B 3aBWMCMMOCTMW OT TOrO, MCMOMb3YHT MM MeTanIM4Yecknin kabens unu onTudeckoe BonokHo. MpounssoguTens
aHTEHHbI YKa3blBaeT B MPOTOKOME UCMbLITAHUA aHTEHHLI YCTAHOBKY, UCNONb3YEMYH0 ANS U3MEPEHUs AuarpamMmm
W3IyYeHus, BKMoYasa pas3BoakKy duaepHbIX kabernei 1 MecTononoxXeHne pasbema.

a) YcpedHsioT AaHHble guarpammel uanydenus (B8 Ab) B guanasoHe +135° (0° — yron nenexra, Op).
MakcumanbHbIi LWAar AaHHbIX B 3TOW AnarpaMmme coctaBnaeT 5° B nonoce yactot oT 1 4o 6 My v 1° B nonoce
yactoT oT 6 go 18 I'u.

b) OTknoHeHWe guarpaMMbl HaNpaBNeHHOCTH OT yepeaHeHHOro 3HaveHmns +135° He gomKkHO GbITe GonbLue:

[uanasoH yrnoe Or1p060Ty OT6 a0 18Ty
oT —60° go 60° +2 nb +3 ob
o1 -60° go —135°,
ot +60° go +135° +3 nb +4 opb
ot -135° po -180°,
ot +135° go +180° <+3 gb <+4ab

MpumevyaHme — HecMoTpa Ha To, 4TO HWXKHARA rpaHULa guarpamMmmel B nrnockocty H BHe +135° He ykazaHa, xe-
nareneHo, 4Tobbl Aguarpamma B nnockocTy H He Beina Hynesow npu +180°, Ho Beina HeHanpaeneHHoW. [Ang MUHUMU3aLWK
BO3MOXHOr0 BNMAHWS Ha guarpaMmmMy B nnockocTu H BHe +£135° Heobxogumo cnedoBaTe pekoMeHaauusm, npegnaraemoimM
npousBoguTenemM aHTeHH, No npoknagke duaepHeix kabenen 1 yCTaHOBKE aHTEHHON Ma4Tel, €CN OHW UMEIDTCS.

Ha PUCYHKE 22 npuvueegeH npuMmep guarpamMmmbl HanpaBneHHOCTH, oTBeYawLen YKa3aHHbIM BbllUe Tpe-
6oBaHWSIM OTHOCWUTENBHO NNOCKOCTM H.
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105 go -75
PucyHok 22a — [narpaMma HanpaeneHHOCTW nepeatolle aHTeHHbl B nnockocTn H — ot 1 go 6 My

105 % 75

-105 90 -5

PucyHok 22b — OuarpamMma HanpaBneHHOCTW Nepefatollet aHTeHHbl B nnockocTu H —oT 6 go 18 Iy

MpumeyaHune — lNpegcraBneHHbId NPUMEpP OTHOCUTCH K aHTEHHe, oTBeYarLen TpeboBaHmamM B NNockocTn H.
3aTeHeHHble 00nacTn NpeacTaBnAKT MakCUManbHO OOMNYCTUMblE OTKMOHEHUS, yKasaHHble B HAcTOALlEeM noapasdene.
[aHHas aHTeHHa oTBeYaeT TpeboBaHnaM, Tak Kak AnarpaMmMa He BXOAWT B 3aTeHeHHble obnactu.

PucyHok 22 — [Qnarpamma HarnpaBneHHOCTU nepefatollei aHTeHHbl B nrockocTy H (Toneko ana nHgopmawimmn)
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7.4.3 AHTeHHbI U UcnbiTaTenbHOoe oGopyaoBaHWe AnNA anbTepHaTUBHOW NMpoueaypbl onpegene-
Hus Syswr

Mpw ansTepHaTUBHOW NMpoUeaype UCTbITaHUA Ha Sygyr (CM. 7.7) TUM aHTEHHbI, MICMONbL3yeMon Ans ne-
penayv B UCnbITaTenbHbI 06beM JOMKEH DbITh TAKUM e, KAKOW UCMNoMNb3yeTcsa Npu U3MePEHNUSX N3NyvaeMblx
nomex ot EUT, n gomkeH oTBevath TpeboBaHWAM, NpuBeOeHHbIM B 4.6.2. Mcnonbayemblin 4aTYuK U30TPOMHOro
nons gormkeH OblTe BCEHanpaBneHHbIM Npy N30TponHocT He Gonbwe 3 b,

7.5 O6s3aTenbHbie NOMOXEHUA aHTEHH npun ucnbiTaHn AnA Banugauvn nnowagkn

7.5.1 O6wuKe nonoxeHuns

VMcnblTaHua npu Banugauumn nNnowanku OomkHbl NpoBoAnTLCA Anga obbema B chopMe umnuHgpa. OHu-
we uMnuHgpa onpegensaeTtca NoBepxXHOCThI, UCMonb3ayemon Ana ycraHosku EUT. BeicoTy, HA KOTOpoW Ha-
XOOUTCA BEPXHAS MMNOCKOCTb UUIMHAPA, BbIOMPAaT Kak MakcMManbHY BbICOTY, KOTOPYD MOXET 3aHumaTh
EUT wn ero BepTukanbHble BO3AYyLLHbIE Kabenu. JuameTp uunuHopa onpegenseTca HanbonblUMM pasMepoM,
HeobxoaumbiM ans pasmeiwleHnsa EUT, Bkniovas kabenu. Ecnu kabenn BbIXoOaT M3 WUCMNbITATENBHOMO 00bL-
emMa, To cumtaetcs, 4yto 30 cm 3Tux Kabenen onpegenardT pasMepbl obbema. [Ana yCcTaHOBKM HAMOMLHOMO
060pya0oBaHUSA, KOTOPOE HEBO3MOXKHO NPUNOOHATE HA4 OMOPHOW NMOBEPXHOCTLH, AOMYCKAETCA OrpaHudeHune
06nyJYeHuss ucneiTatensHoro o6bema Ha BeicoTe 0o 30 cM OT OHMLLA UCMbITaTenbHOro ob6bemMa, obycrnoeneH-
HOEe pa3MelleHeM NMornoujarLiero Mmatepnana Ha nnacTuHe 3asemneHns. B coOoTBeTCTBMM CO cTaHOapTHON
npoueaypon UCNbITaHWsA, YKa3aHHOW B 7.6, OLEHKY Sy,qyyr NPOBOAAT NyTEM pasMeLleHUA NPUEeMHON aHTeHHbI
B NO3WLWK, OIS KOTOPOW OOIBKEH aTTECTOBLIBATLCA 06bEM, U NyTEM M3MEHEHUS MOMOXEHWA UCTOYHUKA nepe-
Jadn B yKasaHHbIX MecTax. B nHoM cnyyae npu Mcnonb3oBaHWUM ansTepHaTUMBHOW Npouedypebl onpegeneHus
SyswRr: YKasaHHoW B 7.7, AN pasmMelleHns aatyuka nons B UCMbITaTenbHOM 06bemMe UCMOoNb3yT no3nuum,
yKa3aHHble B JaHHOM nogpasgerne.

HeobxognMble no3vumn Ans NposegeHns N3MepeHnin Sy qyg 38BUCAT OT PasmMepoB UCMbITATENbLHOM
obbema. B 7.8 npuseneHa 6onee nogpobHas MHpopMaumns OTHOCUMTENbHO TpeboBaHWIA K AOMNONHUTENLHBLIM
U3MepuTenbHbLIM NO3MLMAM. Syqyr OLEHNBAIOT B K&XA0M HE0bXoANMON NO3ULIMK 1 NPK Kaxaoh nonspusa-
UMK nyTem npoBefeHus nocrnegoBaTtenbHOCTU U3 WeCTU U3MepeHUn BOOMNb NUHWK, HAanpaBneHHoW Ha onop-
HYH TOYKY MPUEMHOW aHTEHHbI. Bce BO3MOXHLIE HEODXOAUMbIE MO3WLIMM NPUBEAEHLI HA PUCYHKaX 23 u 24,
BKIMOYasa AOMNOMHUTENbHBIE MO3ULIMK, YKa3aHHble B 7.8. Ha aTUX pucyHKax no3uumu B nocrnegoBaTenbHOCTU U3
LWeCTWM N3MEPEHMI BAOMb NIMHWM K MPUEMHON aHTeHHe 0603Ha4YeHbl KpyKKamu.

3TanoHHas Touka

O
L1toL6

d — wcnelTarernsHoe paccTosiHne

PucyHok 23 — Moanumnn npu namepeHnn S, ,qyr B FOPU3OHTANBLHOM MNOcKocTH (cm. 7.5.2)

7.5.2 OnucaHue NO3MUUIA NPU UIMEPEHUN S q\yp B TOPM3OHTANLHOW NNOCKOCTU (PUCYHOK 23)

B HacTosuem nogpasfene ykasaHo, Kak onpeaenuTb No3vunm Ana namepeHns Syqyr B rOPU3OHTarnb-
HOW NIOCKOCTU, NpeacTaBneHHoON Ha pUCyHke 23.

a) ®poHTancHblie no3uunn 1—6 (¢ F1 no FB): ®poHTanbHble NO3MLMKW HAXOAATCA HA NUHWK, nayLlen
OT LUEHTpa ucnbiTaTtenbHoro obbeMa K OMOPHOW TOYKE MPMEMHON aHTeHHbI. [AnA yCTAHOBKM 3TWUX MO3WULMWIA
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cHavana onpenensAwT mecto Ana F6 nepen ncnbitatenbHbiM 06bEMOM Ha paccTosiHMK d MO OCU M3MEPEHMS,
BbIXOOALLEN U3 ONOPHOW TOYKM MPUEMHOWN aHTEHHbI.

Mo3numn F5—F1 oTmepsawT oTHocuTensHo F6 crnegyrowum obpas3om (B HanpaeneHWn oT NpUeMHON
aHTEeHHBbI):

1) F5 = F6 + 2 cM OT NpUMeMHOIN aHTEHHbI;

2)F4 = F6 + 10 cM OT MPUMEMHOW aHTEHHBI;
3)F3=F6 + 18 cM OT NPUEMHOI aHTEHHBbI;
4)F2 = F6 + 30 cM OT NpMEMHOW aHTEHHbI;
5) F1 = F6 + 40 cMm OT NpUEMHO aHTEHHbI.

b) Mo3nuunm 1—6 cnpaea (c R1 no R6): 3Tu nosvuun onpenenarT oTHOCUTENLHO nosuuun R6. Mo-
3uuuno R6 yctaHaBnMBalT NyTem onpefeneHus pasmepa UcnbiTaTensHoro obbema cnpasa (nosuuus R1)
u nocnegywowero nepeasuxkeHns Ha 40 cM NO NMHUW B HanpasBrneHWW OMOPHON TOYKWN NPUEMHOW aHTEHHbI
(cm. pucyHok 23).

Mosnuun R5—R1 oTmepsitoT oTHocuTensHo R6 cnegytowmnm obpasom (B HanpaBneHWM OT MPUEeMHONR
aHTEeHHBbI):

1) R5 = R6 + 2 cM OT NPpUEMHOW aHTEHHBI;

2) R4 = R6 + 10 cM OT NpUEMHON aHTEHHbI;
3) R3 =R6 + 18 cM OT NpMEMHON aHTEHHbI;
4) R2 = R6 + 30 cm OT NpMeMHON aHTeHHbI;
5) R1 =R6 + 40 cM OT NpMEMHO aHTEHHbI.

c) Moavumm 1—6 cneea (c L1 no L6): OTu noauumm onpenenstoT OTHOCUTENbHO noauuumn L6. lMo-
3vuuo L6 yctaHaBnuBawT nyTem onpeneneHus pazmepa UcneiTaTenbHOro obbema cneea (no3vuua L1) un
nocrnefymLlero nepeasmxeHna Ha 40 cM Mo NWHWKA B HANPaBMEHUU OMOPHON TOYKWM MPUEMHON aHTEHHBI
(cM. pucyHoK 23).

Mosnunn L5—L1 otmepsioT oTHocuTenbHO L6 cnegytowmm obpasom (B HanpasneHun oT npUeMHORN aH-
TEHHbI):

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

2)L4 =16 + 10 cm OT NPUEMHOW aHTEHHBbI;
3)L3 =16 + 18 cm OT NpMEMHOW aHTEHHBbI;
4)L2 = L6 + 30 cM OT NPUEMHOA aHTEHHbI;
5)L1 =L6 + 40 cm OT NPUEMHOI AHTEHHbI.

d) Mosuuumn 1—6 no ueHTpy (c C1 no C6): ITK No3nuMM ONpenensitoT OTHOCUTENbHO no3uumu C6. MNo-
3muma C6 HaxoouTca B UEHTPe ucnbiTatensHoro obwema. MeneitaHue B no3uumax ¢ C1 no C6 TpebyeTtcs npu
JunameTpe ucnbiTatensHoro obvema 6onee 1,5 m (cm. 7.8).

Mo3numn C5—C1 oTmepsitoT oTHocuTensHo C6 crnegyowmm obpazom (B HanpaeneHWM oT NPUeMHON
aHTEHHbI):

1) C5=C6 + 2 cM OT NPUEMHOW aHTEHHBI;

2)C4 = C6 + 10 cm OT NPMEeMHO aHTeHHbI;
3)C3=C6 + 18 cm OT NPUEMHON AHTEHHbI;
4) C2 = C6 + 30 cm OT NpUEMHON aHTEHHBI;
5)C1=C6 + 40 cm OT NPUEMHON AHTEHHbI.

7.5.3 OnucaHve AONONHUTENLHBLIX NO3MLMA NPU U3MEPEHUN Sy gyr (PMCYHOK 24)

MoMKMMO MeCTOMONOKEHWUI, YKa3aHHbIX Ha PUCYHKe 23, B 3aBMCMMOCTM OT BbICOTEI 06bema MOoXeT no-
TpeboBaTtkLCs AOMNONMHNTENbLHAA MMOCKOCTbL NMPU UCTILITAHWU Ha Sy/qyr Ha BEPLUMHE KCMbITaTeNbHOro obbema.
Ha pucyHke 24 npoaeMOHCTPUPOBAHO AOMNOMHUTENLHOE TpeGoBaHWe Nno BbICOTE MPU U3MEPEHUsX Syqwr-
McnbiTaHusa Ha BTOPON BLICOTE MPOBOAAT TOMBKO ANA (hPOHTAMNbHBLIX NO3ULWIA.
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h, — 4acTb ucneiTatensHoro 06Lema, NOKpPhITas NOMMOTUTENEM, HaxodaluMcs Ha nony (Makcumym 30 cm); hy — BeicOTa B cepeanHe

ucnblTatensHoro obbema unu 1,0 M OTHOCUMTENBHO OCHOBAHWA WCNbITaTENbLHOrO o6bema, B 3aBUCUMOCTM OT TOFO, YTO MEHbLUE;

h, — BbicoTa Bepxa ucneiTatensHoro obbema [UcnbiTaHne Ha aTol BuicoTe TpebyeTca Toraa, koraa h, OTCTOUT OT /iy HE MeHee Yem
Ha 0,5 m (bonee noapobHyw uHdopmaunio cM. B 7.8)]

PucyHok 24 — lMosuumn Npu namepeHnn Sy gy (TPe6oBaHUA NO BLICOTE)

7.5.4 CymmapHbIie no3uunmu usmepeHust Sygwr

B Tabnuue 7 npeAcTaBneHsl BCe NO3NUUMK NPY U3MEPEHUU S, q\yg- B HEM BCE MO3ULMK CTPYNNMPOBaHbI
no eeicote (h4, hy) M NO MecTononoXeHuo (cnepeau, cnesa, cnpasa, No UeHTpy). Ana Kaxaoro MecTonono-
KEHWA OnpeaensitoT ONOPHYI0 NO3WLIMIO, UCTIONb3YEMYID B pacdeTax no ypaBHeHuw (23) (cm. 7.6). Moauunn
obosHavalT kak P r4e NoACTPOYHbIe 3HaKW COOTBETCTBYKOT HA3BaHWSAM MO3MLMNA, YKa3aHHbIX B NEPBOW

mnopq’
KONMOHKe Tabnuubl 7.

Tabnunua 7 — OGosHa4eHre NO3NLNIA NPU MIMEPEHUN Sy g iR

O6o3HaveHne | Mectono- BLIEHTA MNonspuaaums Onop:;i 2,03”””“ MecTononoxeHne OTHOCUTENBHO ONOPHOM
no3vumm noxeHue [om. ypaBHe;eu{e (23)] nosnumnmn

®poHTanbHbIe NoanunK (PpoHT, hy) NpK NEpEoit BLICOTE
F1h1H DpoHT hy [opu3oHTanbHas F6h1 +40 cM OT NPUEMHOW aHTEHHbI
F1h1V $poHT h, BepTukansHasn F6h1 +40 cM OT NPUEMHOW aHTEHHbI
F2h1H GpoHT hy [opusocHTaneHan F6h1 +30 cM OT NpUEMHOW aHTEHHbI
F2h1V GpoHT hy BepTtukansHas F6h1 +30 cM OT NPUEMHOW aHTEHHbI
F3h1H GpoHT hy [opusoHTaneHan Féh1 +18 cM OT NpUEMHOW aHTEHHbI
F3h1V OpoHT hy BepTtukansHan F6h1 +18 cM OT NPUEMHOW aHTEHHbI
F4h1H OpoHT h, [opusoHTanebHas F6h1 +10 cM OT NPUEMHON aHTEHHbI
F4h1V OpoHT hy BepTtukansHaa F6h1 +10 ¢M OT NpUEMHOW aHTEHHbI
F5h1H PPOHT h, [opu3oHTanLHas Féh1 +2 CM OT MPUEMHON aHTEHHbI
F5h1V OpoHT h, BepTukansHas F6h1 +2 CM OT NPUEMHON aHTEHHbI
F6h1H PPOHT hy [opu3oHTanbLHasn Féh1 =0nopHaa noauuus (PpPoHT, hy)
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lMpodomxeHue mabauusi 7

FOCT CISPR 16-1-4—2023

O6o3Ha4eHne MecTono-

OnopHas noanums

MecTononoxeHue 0THOCUTENBHO ONOPHONR

BeicoTa Monsipusaunsa npu d,o
no3vummn NoX¥eHne M. ypaeﬂemne (23)] nosnummn
F6h1V @®poHT h, BepTtukanbHan F6h1 =0OnopHag noauumsa (PpoHT, f14)

Moanumn no ueHTtpy (LleHTp, h4) Npu nepsoil BeiCOTE (NPU HEOBXOOUMMOCTH CM.

7.8)

C1h1H LeHTp h, [opuaoHTanbHas C6h1 +40 cM OT NPUEeMHON aHTEHHbI

C1ih1v LleHTtp h, BepTunkansHas C6h1 +40 cM OT NPUEeMHOM aHTEHHbI

C2h1H LeHTp h, [opunaoHTansHas C6h1 +30 cM OT NpUeMHOW aHTEHHbI

Cz2h1Vv LleHTtp h, BepTunkansHas Co6h1 +30 cM OT NPUeMHOM aHTEHHbI

C3h1H UeHTp h, [opwnaoHTaneHasn C6h1 +18 CcM OT NpMeMHOM aHTEHHbI

C3h1V UeHTp h, BepTukanbHasn C6h1 +18 cM OT NpMeMHOI aHTEeHHbI

C4h1H UeHTp h, [opwnaoHTaneHasn C6h1 +10 cM OT NPMEMHOWM aHTEHHbI

C4h1V LeHTp h, BepTtukaneHan C6h1 +10 cM OT NpUeMHON aHTEHHbI

C5h1H LeHTp h, [opun3oHTansHasn C6h1 +2 CcM OT NPUEMHOIN aHTEHHbI

C5h1V LeHTp h, BepTtukaneHan C6h1 +2 CM OT NPUEMHON aHTEHHbI

Céh1H LeHTp h, [opuaoHTanbHas Ce6h1 =0nopHas noauumsa (LieHTp, hy)

cehtV UeHTp h, BepTukanbHasn C6h1 =0nopHas noauuua (LleHTp, hy)

Moanuum cnpaea NpW NepBoi BbICOTE

R1h1H CnpaBa h, [opuraoHTanbHasn R6h1 +40 cM OT NpUeMHON aHTeHHbI crpaBa
oT obbema

R1h1V Cnpaea h, BepTunkansHas R6h1 +40 cM OT NPUEMHOW aHTEHHbI cnpaea
oT obvema

R2h1H Cnpasa h, [opunaoHTaneHasn R6h1 +30 cM OT NpMEeMHOR aHTEHHbI

R2h1V Cnpasa h, BeptukaneHan R6h1 +30 c™ OT NprMeMHON aHTEHHbI

R3h1H Cnpaea h, [opuaoHTanbHas R6h1 +18 CcM OT NPUEeMHOW aHTEHHbI

R3h1V Cnpaga h, BepTtukansHan R6h1 +18 cMm OT NpUeMHOM aHTEHHBbI

R4h1H CnpaBa h, [opwnaoHTanbHas R6h1 +10 cM OT NPUEeMHON aHTEHHbI

R4h1V Cnpaea h, BepTukanbHasn R6h1 +10 cM OT NpMeMHOI aHTEeHHbI

R5h1H CnpaBa h, [opwnaoHTaneHanA R6h1 +2 CM OT NPUEMHON aHTEHHLI

R5h1V Cnpaga h, BepTukanbHasn R6h1 +2 CM OT NPUEMHON aHTEHHBI

R6h1H Cnpaga hy [opun3oHTanbHasn R6h1 =OnopHas nozuuua (Cnpasa, hy)

R6h1V Cnpaga h, BepTukaneHan R6h1 =0OnopHas nosuuuns (Cnpasa, hy)

Moavuun cnesa Npy NepBol BbICOTE

L1h1H CneBa hy [opunaoHTaneHasn L6h1 +40 cM OT NpUEMHOIN aHTEHHBI Cresa
OT UCMbITaTENLHOTO 06bema

L1h1V CneBa h, BepTtukansHasn L6h1 +40 cM OT NpUEMHOI aHTEHHBI creBa
OT UCMbITaTeNbLHOr0 0obema

L2h1H CneBa h, [opun3oHTansHas L6h1 +30 cM OT NpVeMHON aHTEeHHbI

LZ2h1V Cneea hy BepTunkansHasa L6h1 +30 cM OT NPUeMHOM aHTEHHbI
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OkoHYaHue mabnuubi 7

OnopHast no3nuuns

O6o3HaveHne | MecTtono- MecTononoxeHne OTHOCUTENBHO ONOPHOM

no3uvuum noxexHuwe BeicoTa Monapusauua [cm. ypnazl:gﬂﬁe (23)] nosnuni

L3h1H Cnesa hy [opu3oHTaneHan L6h1 +18 cM OT NpUEMHOW aHTEHHbI
L3h1V Cneea hy BepTtukansHan L6h1 +18 cM OT NpUEMHOI aHTEHHbI
L4h1H Cneea hy [opu3oHTansHas L6h1 +10 cM OT NPUEMHON aHTEHHbI
L4h1V CneBa hy BeptukansHas L6h1 +10 cM OT NPUEMHOW aHTEHHbI
L5h1H Cneea hy lopu3oHTansHas L6h1 +2 CM OT NPUEMHON aHTEHHbI
L5h1V Cneea hy BeptukansHas L6h1 +2 CM OT NMPUEMHON aHTEHHbI
L6h1H Cneea hy [opu3oHTaneHanA L6h1 =0Onopxaga noanuma (Cnesa, h,)
Leh1V Cneea hy BepTukansHasn L6h1 =0nopHa#a nosuuwms (Cneea, h,)

®poHTaneHLIE NO3VMUWK NPY BTOPOW BhICOTE (NpKu HeobxognmocTn cMm. 7.8)

F1h2H GpoHT h, lopusoHTaneHanA F6h2 +40 cM OT NPUEMHOW aHTEHHbI
F1h2v GpoHT h, BepTtukansHan F6h2 +40 cM OT NPUEMHOW aHTEHHbI
F2h2H GpoHT h, lopu3oHTaneHana F6h2 +30 cM OT NPUEMHON aHTEHHbI
F2h2V OpoHT h, BepTukansHas F6h2 +30 cM OT NPUEMHOW aHTEHHbI
F3h2H $poHT hy [opu3oHTanbHasn F6h2 +18 cM OT NPUEMHOW aHTEHHbI
F3h2Vv DpoHT h, BepTukaneHas F6h2 +18 cM OT NPUEMHOW aHTEHHbI
F4h2H OpoHT h, [opu3oHTanbHasn F6h2 +10 cM OT NPUEMHO aHTEHHbI
F4h2v GpoHT h, BepTtukansHan F6h2 +10 cM OT NPUEMHOW aHTEHHbI
F5h2H OpoHT h, [opu3oHTanbHas F6h2 +2 CM OT NPUEMHON aHTEHHbI
F5h2V GpoHT h, BepTtukansHan F6h2 +2 CM OT NPUEMHON aHTEHHbI
Féh2H OpoHT h, lopusoHTansHas F6h2 =0OnopHaa nosuuua (PpoHT, h,)
F6h2V GpoHT h, BepTtukansHan F6h2 =0OnopHan noauums (PpoHT, h,)

M pnMedYaHWe — [aHHble n3MepeHua SVSWR A0NYyCKaeTcA BbINOMHATL B nboin nocnegoeaTensHOCTH.

7.6 Banupauusa nnowankm ¢ nomMmowbio Syqwg- CTaHAapTHaA npoueaypa UCnbITaHNA

B npencraeneHHol HWXe npouenype no3vuun obo3HavawT Kak Pmnopq, roe 0603HaYeHUa B NOACTPOY-
HOW CHOCKE COOTBETCTBYIOT 0D03Ha4YeHWsIM No3WuMiA, NPpUBEOeHHbIM B NEpBON KOMoHke Tabnuupl 7. Mame-
PEeHHbIA curHan M — 3TO HanpsXKeHHOCTb 3NEeKTPUYECKOro Nonsa Ha NPUEMHON CTOPOHE UMW HanpsiKeHue B
KaXKOon nos3uuum, 1 ero aHanormdHbiM 06paszomM 06o3HaqatoT Kak anopq. Hanpumep, Pgy, 4y — 370 nosuuus
F1 npu BbICOTE 1, TOPM3OHTaNBLHOI NONAPU3ALUM, U U3MEPEHHbIN B Hel curHan (B Ab) 6ynet Mgy

a) YcTaHaBnMBalOT NepefatoLllMil UCTOYHMK TakK, YToObLl ero onopHas Todka Haxogunack Bo (ppoHTanb-
HOM nosuuunu 6, Npu BeicoTe 1 1 ropusoHTanbHOW nonspusaunn (Prg, ;). PasmelnaTt npuemHyo aHTeHHy B
MIOCKOCTH FOPU3CHTaNbHON NONAPU3aLUN HA UCMbITATENbHOM PacCTOAHUK d, N3MepAeMOoM OT UCTOYHMKA 40
OMOPHOM TOYKN NMPUEMHOWN aHTeHHbI. Cnedyet oTMETUTL, YTO NPU BCEX U3MEPEHUSIX BbICOTa NPUEMHON aHTeH-
Hbl OMKHa BbITh TAKOW e, Kak 1M BbiCOTa NepeaanLero UCToOYHMKA.

b) MpoeepsoT, UTOGLI 0TOBpaXaeMblil NPUHUMAEMbIW curHan Obin No kpanHen Mepe Ha 20 ob Bbiwe
YPOBHS OKpYXatollel cpelbl U LWyMa U3MEepPUTENbHOro NMpMEMHMKA MMM aHanvM3aTopa cnekTpa BO BCEM W3-
MepseMOoM Auana3oHe YacToT. Ecnu 3To He Tak, To MoxeT noTpeboBaTbca UCNonb30BaHWe gpyroro obopyno-
BaHuWsA (aHTEHH, kabenen, reHepaTopa CMrHanoB, NPenBapUTESIbHOMO YCUNWUTENS) UMMM HEMOMHbIX YaCTOTHbIX
4ManasoHoB, B KOTOPbIX MOXHO obecnevnTb ypoBeHb Ha 20 Ab Bhiwe oTobOpa)aeMoro MMHMManbHOMO YPOBHS
wyma.
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¢) PerucTpupyioT ypoBeHb M3MEPEHHOTo curHana Mg, 1y Ha Kaxaon Yyactote. [lonyckaeTca Ucnonb3o-
BaTb U3MEpEeHWe C pa3BepTKON UMK C NOLIAroBbiM NpUpaLlleHnemM 4acToThl. [1pr MCNoNb3oBaHWUK NOLIAroBOro
npupaLleHust 4acToThbl 3TO NpUpaLleHe OoMKHO bbiTk He Bonee 50 MIL.

d) MoeTopstoT Wark b) 1 c), korga nepefarwLiMidi UCTOMHUK HAXOAWUTCA B OPYrUX NATU (DPOHTaNbHBIX No-
3MUMAX, YKa3aHHbIX B Tabnuue 8 (cm. 7.9) npu BeicoTe 1 M ropu3oHTansHoW nonsipusayuun. B utore dyayt npo-
Be[EeHbl LIECTb (DPOHTANLHbLIX N3MEPEHU NPy BbICOTe 1 1 ropusoHTansHon nonapusaun (M4 1y — Meghin) ©
M3MEHEHWEM PasdenuTenbHOro PacCTOSHMA OT NPUEMHOM aHTEHHbI Ha NPUpaLLeHUsi, ykasaHHbie B Tabnuue 7.

e) MameHsoT nonaApuzaumio nepegarllero MCTOYHWKa WU NPUEeMHON aHTeHHbl Ha BEPTUMKAMNbHY W Mo-
BTOPAIOT yKa3aHHyt0 Bbile npouedypy Npu No3uunax ¢ Prqnqy N0 Prqpgy ANS nonydenns Meqny — Meqney-

f) Mpu Bcex M3MepeHUsIX HOPMUPYIOT U3MEPEHHEIE JaHHbBIE MO HANPSXKEHHOCTU NOMNSA UMUK HANPSXKEHWUO
K pacCTOSIHWIO, OTHOCALLEMYCS K ONOPHOM NO3ULMK, YKa3aHHOW B Tabnuvue 7, C NOMOLLLK YpaBHEeHUS

d,
_ minopq
Mrrnopg = Mmnopq +20|°9[ g ab, (23)
ref

rae dmnopq peanbHOe pa3fgenuTenbHOe pacCToAHWEe O MeCTa USMEepPEHUA,

dref — pas3genuTernibHoe pacCToAHue, OTMepeHHoe OT OHODHO{& TOYKH,
anopq — MaMepeHHbIFI CUrHan (Hal‘lpﬂ)KEHHOCTb nona Unn HanpsaXxedHune, naMepeHHoe aneMHMKOM)
B ﬂeumﬁeﬂax. CJ‘Ie,EI,yET OTMEeTUTL, 4TO KaXJoe MeCTO U3aMepeHUAa nMeeT CBOK OMOPHYH Mo-

3MLMI0, COOTBETCTBYIOLLYIO NO3ULMK 6, kak yka3aHo B Tabnuue 7 Ans P,

M;nnopq — HOpManwu3oBaHHble aHHbI€ MO VISMEpeHHOffI HanpaXXeHHoOCTU nonda urn HanpsaXXeHuw, oT-

HECEeHHble K PaCCTOAHWUIO OT OI'IODHOPI noavuun, npecraBrieHHomMy B Taﬁnmu,e 7.

g) C nomoulbto ypasHeHus (21) unn ypasHeHua (22) (cm. 7.3.1) paccumnTeiBaloT Syqyg 4718 FOPU30H-
TanbHoW nonapusauun. MNpu Mcnonb3oBaHUMK ypaBHeHus (22) SVSWR, 5 BO3MOXHO MONYy4uTL MyTeM Bbiun-
TaHUsi MUHUManbHOTO NPUHUMAEMOro curHana M, ¢ U3 MakCUManeHOro NpuHUMaemoro curdana M., g
nocre NpoBedeHusl KOPPEKTUPOBKU paccToAHus [cM. war f)] ona wecTtu no3vyunin. MNoBTOpPAOT pacuyeT Ans
NoKasaHWM, NoNy4YeHHbIX NPY BEPTUKANbLHOW NONspM3aLmu.

h) Sygywr AN KaXKOoW Nonspuaaunn JOIKeH 0TBeYaTh KPUTEPUIO MPUEMKK, YKazaHHOMY B 7.3.2.

i) MoBTopSAT Warn a) — h) Ans no3nuun, HaxoOALWKMXCA cneBa v cnpaea ucnelitatensHoro obbema. He-
0b6XoaMMO OTMETUTL, YTO NPU NepeMeLLeHNn aHTeHHbl Nepenakwero UICTOYHNKa BIeBO UMW BNpaBo Hanpas-
neHne mMakcuMyma ee AuarpaMmbl HanpaeBNeHHOCTU AOMKHO DbiTb OPUMEHTUPOBAHO HA MPUEMHYH aHTEHHY.
OpHako nNpMeMHasl aHTeHHa OOIMKHA OCTaBaTbCHA «CMOTPSLLEN» B LEHTp (2 He Ha DOKOBble MO3ULUK), YTO
ABMNSAETCH TEM e HanpaeNeHWeM, Ha KOTOpoe oHa DyfoeT OpueHTUpOBaHa NpWU NOCNEeayLWUX n3MepeHusaXx,
npoeoanMbIX ¢ EUT.

j) Ecnn aTo TpebyeTca B COOTBETCTBUM € 7.8, NOBTOPSOT NPUBEAEHHYIO BbilLe Npoueaypy Ans U3Mepe-
HWIA B LLEHTPAIbHOW NO3NULUMA U NS U3MEpPEeHNn, HeoBXOANMbIX NPK BTOPORX BbicOoTe. [py namepeHunsax, NpoBo-
OWMbIX NpK BTOPOW BbICOTE, NPMEMHAasn aHTeHHa JOkKHA HaxoOQuTbCs Ha TOWM e BbICOTe, YTO M NepegarLlas
aHTeHHa.

7.7 Banngauusa nnowagkv ¢ noMowbio SVSWR.
AnbTepHaTUBHas npouefypa UCNbITaHUA € UCMONb30BaHMEM AaT4yMKa U3OTPONHOro Nons

B skpaHMpoBaHHLIX cpedcTBax (HanpuMep, B MOMHOCTLIO Ge33X0BbIX WM Nony6e3axoBbiX KaMepax)
paspeliaeTcsl NPOBOANUTL OUEHKY Syqr C MOMOLLLK AaT4KKa M3OTPOMHOTO NoNs, pasmeliaemoro B Tpebye-
MbIX MO3MUMAX, YKasaHHbIX B Tabnuue 7 npy obrnyyYeHun ncnbiTaTensHoro oGbema Toi e aHTeHHOW, KoTopast
3aTeM MCMonb3yeTcsl B KauyecTBe NMPUeMHOW aHTEHHbI NMPU U3MEpPEeHUsiX Many4daemblx nomex ot EUT. B Ha-
CTOALWEM CTaHgapTe AaHHbI MeToq, HasbiBalT «3KBUBANMEHTHbIM/anbTepHaTVBHLIM» METOAOM Banugauuun
NNowaakn ¢ NoMoLLbio Sygyg- [PY 3TOM ankTepHaTUBHOM NpoLeaype NCNLITAHNSA aHTeHHa, KOTOPYKO 3aTeM
npu namepeHur nomex oT EUT 6yayT ucnonb3oBaTth B kKa4ecTBe NPpYeMHON, OnpeaensieTcs B Ka4yecTse «nepe-
[allLen» aHTeHHbl, T. K. ee ByayT UCMONb30BaTh ANA Nepefadv Ha AaTyuK, Haxo4ALWMNACA B UCTbITATENBHOM
ob6beme. Heobxoommo, YTobbl 4aTUYMK U30TPOMNHOTO MOMSA OTBEYan TeXHUYecKMM TpeboBaHUsIM OTHOCUTENBHO
AuarpaMMbl HanpaBneHHOCTU, YKasaHHbIM B 7.4.2. [JaTuuK JOMmMKeH NoAcTpanBaTeca Nod nonapusauunto nepe-
[aloLLen aHTeHHbI, T. €. JOMKHO ObiTb M3BECTHO PACMNONOKEHUE U OpUeHTaLMsA YYBCTBMTENbHbLIX 3N1eMEHTOB
BHYTPMW AaTqMKa.
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AnsTepHaTuBHas npoueaypa UCNbITaHUsA ¢ onpeaeneHnem Syq g NPU BanuaaumMm Nnowaakyu ¢ Ucnosb-
30BaHMWEM [aT4yuKa M30TPOMHOro nons OyaeT cnegyolen:

a) MNomelwanT gaTtyuK Nonsg Bo PpoHTankLHyH No3vuuio 6 npy BelicoTe 1 Y ropM30HTanbLHOW nonapusauum
(Pegh1n)- YcTaHoBWTE NepedatoLlyo aHTeHHY Ha UCTbITaTenbHOM paccTosHUM d, N3MEPEHHOM OT NnepuMeTpa
McnelTaTensHOro obbema [0 ONOPHON TOUKW aHTeHHEL. BeicoTa nogeeca nepefatollein aHTeHHbl JoMkHa BbiTb
TaKOW e, YTO U BbICOTA, HAa KOTOPOW HaXOAWTCH AaT4YUK BO BCEX NO3ULUAX.

b) MpoBepstoT, 4TO BENMYMHA HANPSXKEHHOCTW NONA A4OCTATOMHA ANs TOro, YToObl AaTYMK PYHKLWMOHK-
poBan JoMmKkHbIM 06paszomM. OTHOCHTENbHO MHCTPYKUMIA NO 060pyaOBaHWIO U Npoueaypam, HeobxoaumblM A4S
YCTAHOBKM COOTBETCTBYIOLUMX 3HAYEHWUA HaNpsKeHHOCTU NOoNs, UCnonb3yloT paboyne TexHudYeckue Tpeboea-
HWA NPOU3BOAWTENS OaTuyMKa (aOeKBaTHas YyBCTBUTENBHOCTL M HeonpedeneHHOCTb MaMepeHus). NoMumo
3TOro NepefakwLLyio CUCTEMY U CUCTEMY AaTyiKa HeobXxoQMMOo NPoBEPUTE HA NMMHEAHOCTL, a8 FTAPMOHUKK cre-
LYET nofaBnTb 4O YPOBHS, KOTOPLIA HE MeHee YeM Ha 15 ob Huxe ocHoBHOro curHana. [Ansa HabnwgeHus 3a
MOLLHOCTbIO BO BPEMS MCMbITAHWA PEKOMEHOYETCsl UCMNONb30BaTh HanpaBneHHbI OTBETBUTENb, MOCKOMbKY
N3MEHEHWS YPOBHSA BbIXOAHOW MOLLHOCTW NPWBEAYT K U3MEHEHWAM B pe3ynbraTax UcnbiTanus. BaxHo obe-
crneYnTh cTabunbHble BbIXOAHBIE CUTHANML, T. K. M060e n3MeHeHWe curHana n3-3a HectabunsHOCTU UCTOYHUKA
CWUrHanoB (HanpumMep, n3-3a NNoxux KabensHeIX pa3beMOB, NU3MEHEHWSA CO BDEMEHEM TEMIOBOr0 pexmnma ycu-
NUTEeNsi MOLLHOCTU U1 T. M.) NPUBEAET K AOMNONHUTENBHBLIM U3MEHEHWMAM Pe3ynkTaToB (Hanpumep, K HepeansHo
BbICOKUM 3HA4YeHMAM SyqyRr)-

¢) PerncTprpyloT namepeHHbIn yposeHb curdana Meg, 1y Ha Kaxaon vacTtote. [lonyckaeTtca ncnonb3o-
BaTb M3MEPEHUA C Pa3BepPTKOW UITM YaCTOTHbIMK NpupalleHusMu. MNpu ncnonb3oBaHUW NPUPaLLEeHUI YacToThbI
BenMUMHa npupalleHns gomxHa beiTe He Bonee 50 MIu.

d) MoeTopsT Wwarn b) 1 ¢) npu pa3MelleHnn gaTuMKa Nonsa B ApYrux NATH MPOHTANbHbIX NO3ULIKSAX,
yKazaHHblX B Tabnuue 8 (cm. 7.9), BoicoTe 1 U ropuaoHTansHoOW nonsipuvsauuu. B utore ByoyT npoBeneHsl
WecTb (OPOHTaNbLHLIX U3MEPEHUA Npu BbicoTe 1 1 ropudoHTanbHon nonapusaunn (Meqp1y — Meghqp) © W3-
MEHEHWEeM pPas3denuTernbHOro PAcCTOSHMA OT NPUMEMHOM aHTEHHbLI Ha NpUpaLLeHus, yKkasaHHble B Tabnuue 7.

e) MIameHsI10T nonsipMsauuio gatyMKa nofs U aHTeHHbl Ha BePTUMKambHY0 U MOBTOPSIOT YKa3aHHYI0 Bbille
npoueaypy B nosuunsx Peipqy — Pripgy 808 nonydedns Me v — Meghiy

f) C nomoLUbo ypaBHeHUA (23) HOPMUPYHOT MONMyYeHHbIe JaHHbIE ANS BCEX U3MEPEHWUN.

g) C nomoubio ypaeHeHust (21) unu ypasHenus (22) (cm. 7.3.1) paccumtbiBaoT Sygyr 47151 TOPU3OH-
TanbHOWM nonapu3auun. [pyu NCNONbL30BaHUW ypaBHeEHUA (22) SVSWR‘ 15 MOXHO MONy4UTb NyTEM BbIYUTAHUS
MUHUMArbHOTO NpUHUMaemoro curHana M, g “3 MakcManbHoOro NpUHUMaemoro curHana My, = nocne
NpoBeLeHWUs KOPPEKTUPOBKM paccTosHUA [cMm. war f)] ans wecT nozvuumia. MNoBTOpsOT pacyeT ANa nokasa-
HWI, NONYYEHHBLIX NPY BEPTUKANbHOW nonapusayunu.

h) Sygwr ANSA KaXAoM nonapusaunm LOMKeH OTBeYaTb KpUTEPUIO MPUEMKM, yKazaHHOMY B 7.3.2.

i) MoBTOPSAOT NpenCcTaBMNEeHHYO BhILLE NPOLEAYPY AMNS NO3ULIUIA, HAXOAALMXCS CNERA W CNpaga ucneiTa-
TensHoro o6sema. Crneayer 0TMETUTB, YTO MPY 3TOK Npoueaype ankTepHaTUBHOTO OnpefeneHns Sy qyg ANd
obecne4eHs NOCTOSAHHOIO HanpaBeHNsa Ha ONOPHYI0 TOYKY NepefarLleil aHTeHHbI 4aTYMK MOXKHO HacTpau-
BaTb. OOHako nepegarolliasl aHTeHHa JOIKHA OCTaBaThCs «CMOTPSLLEeiy B LeHTp obbema (a He Ha bokoBbie
NMo3uLUKU) C TEM e HanpaBneHWEM, HAa KOTOPOE OHa ByaeT OPUEHTUPOBAHA NPU NOCNeAYLWNX U3MEPEHUSX,
npoeogumbix ¢ EUT.

j) Ecnu 3To TpebyeTca B COOTBETCTBUM C 7.8, NOBTOPAIOT NPUBEOEHHYIO BhILLE NpoLenypy AN uamepe-
HWIA B LEHTparnbHOM NO3UUUKM W ANst M3MepeHuin, HeobXogMMbIX MPU BTOPOM BbicoTe. pu M3MepeHnsix, Npo-
BOLMMbIX NMPW BTOPOW BbICOTE AATYMK OOMKEH HAXOOUTLCHA Ha TOW e BbICOTe, YTO W Nepefarllas aHTeHHa.

7.8 TpeGoBaHMA K AONONTHMTENbHLIM NO3NLNUAM NPU 3MEPEHNN Sygwr

Kak ykazaHo Ha pucyHkax 23, 24 u B Tabnuue 7, B 3aBUCMMOCTM OT pa3mepa UcnbiTaTensHoro obbema
TpebyeTcs NpoBecT U3MepPeHe B AOMNOMHUTENLHbLIX Mo3uumax. Ha pucyHke 25 npencraeneH anroputm, no
KOTOPOMY ONPeaenstoT, Korga HeobXxo4uMbl 3TM LONONHUTENBbHBIE N3MEPEHWS.

Korna TpebyloTca AononHMTENbHbLIE NO3NLKMK N3MEPeHNs, Syqyr ONPEAENAIOT Ha KaXO0N YacToTe Uc-
NbITAHWA, COCTOALLMX U3 CEPUN MO LWECTb U3MEPEHUIW, OTAEMNbHO AMsl TOPU3OHTaNbHON U BEPTUKANbLHOM No-
napu3aunmn Ha OCHOBe NpoLuenyp, ykasaHHblx B 7.6 unn 7.7.
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1. U3mepeHne
F1h1H...F6h1H
F1h1V...F6h1V

Mpoxo-
anT

He npoxogut

2. NamepeHue
L1h1H...L8h1H
L1h1V...L6h1V
"
R1h1H...R6h1H
R1h1V...R1h1V

FOCT CISPR 16-1-4—2023

He npoxogut

Mpoxoout

[vametp
MCMbITAaTeNbLHOMO
obbema > 1,5m

Ha

hy-hy>0,5m

Het ‘W’

Ha

Het

He npo-
3. NamepeHue xogut
C1h1H...C6h1H
C1h1V...C6h1V
He npo-
4. MamepeHue xoauT
F1h2H...F6h2H
F1h2V...F6h2V
He npowno

MpumeyvyaHune — lNopagok npoBefeHUs N3MEPEHWIA HE PernaMeHTUPYeTCs; OH MOXeT ObiTb NoBbLIM, HO HEOB-

XO4MMO, 4TODLI JaHHbIE BLINKM NOMHLIMM.

PucyHok 25 — TpeboBaHuaA k AONOMHWTENEHBIM NO3ULMAM NPU U3MEPEHUU Sy;q\vr

7.9 OTyeT 0 Banupauum NNOWanKkn NyTem onpegeneHnsa Syswr

B Taﬁnmue 8 npeactaBneHbl BCe BO3IMOXHbIe HeOGXO,EI,MMbIe U3MepeHna 1 pacyeThbl (HOpMaﬂMSOBaHHble)
SVSWR’ BKIMHOYaA pe3ynbraTthbl, NONy4YEeHHbIE B HEOGXO,QMMbIX NO3NUKMAX N JONONHUTENBHbIX NO3ULNAX, YKa3aH-
HbiX B 7.8. Tp96OBaHVIFI K pacyetam SVSWR M K COCTaBNEeHND OoTHeTa pacnpoCTpaHAKTCA Ha KaX4yk 4acToTy
NCMNbITaHUA.

Tabnuua 8— TpeGosaHua K OTHETY MO SygyR

MecTo BeicoTa Monsapusauun Tun Syswr: 8B

®poHT h, lopusoHTaneHas | HeoGxogumoe = Max(Meqp14---Megnin) — Min(Meqnq4--- Meghan)
®poHT hy BepTukansHas Heobxogumoe = Max(Mgqp 1y -Meghiy) — MIn(Me 44y« Mighay)
Cnpasa h, lopusoHTaneHas | Heobxogumoe = Max(Mgqn14---Mren1n) — Min(Mg1h14--- MreniH)
CnpaBa hy BepTtukansHan Heobxogumoe = Max(Mgqn1v---Mrghiv) — Min(Mz1h4v--- Mreniv)
Cnesa hy lopuzoHTanebHas | Heobxogumoe = Max(M| 1h1n---Mignin) — MINMM 4440 M ghan)
Cneea hy BepTtukansHan Heobxogumoe = Max(M| 1p1y---Mgn1v) — MIn(M 1p1v---Min1v)
LieHtp hy lopusoHtanebHas | HononHutensHoe | = Max(Mcqnin---Megnin) — MiniMeaqn14---Meghin)
LlenTp h, BeptukansHasn HononHutensHoe | = Max(Mgqp1y---Moghiy) — MiniMaqp1v---Megnay)
DpoHT h, lopusoHTansHas | HononHuteneHoe | = Max(Miq . op---Meghon) — MINMME 4104 -Migron)
PpoHT hy BepTukanbHaa HononHutensHoe | = Max(Mgqy0y---Megroy) — MIN(Me4 oy - . - Mighoy)
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7.10 OrpaHnyeHns meToga BanvMaaunm nNaowWankm ¢ NoOMowkL Sygwr

Toukn namepeHus, BbibpaHHble B 7.5 1 ucnonb3yemble B MPUBEOEHHbIX BbIlLE Npoueaypax, JOIMKHbI
obecne4ynTb NOMHOE N3MEpPEHNE SVSWR ucnblTaTeNnbHOM Nnowaaky B nonoce yactot ot 1 go 18 IMu. OgHako
OTMETUM, YTO C NOMOLLLIO MPOoLeayp, U3NOXEHHBLIX B 7.6 UNW B 7.7, HE BCerga yaaeTcs BbIsABUTL MUKOBOE 3Ha-
yeHune Syqyr Ha KOHKpeTHOM YacToTe f. [oaTomy crneayeT nsberatb 3asBNEHWA OTHOCMTENBHO COOTBETCTBUSA
SVSWR Ha OCHOBaHMW U3MEPEHWK, BLIMOMIHEHHbBIX HA OOHOW 4acToTe. Tem He MeHee, MMKOBOE 3Ha4vyeHue,
BbISIBNMEHHOE NMOCPeACTBOM yKa3aHHbIX Bbille npoueayp, B Npedenax cocefHux 4acTtoTHbix oktas (0,5f — 2f)
06bIYHO ABNAEGTCA pernpes3eHTaTUBHBIM ANs Syqyr HAWXYALLErO Cryvas Ha BCex Y4acToTax, BXOAAWMX B AaH-
HYHO Monocy.

B Tex cnyyasx, korga Ha ogHon uvactote TpebyeTca Gonee TOYHOE 3HAYeHWe Sygyr. NPVBEOEHHbIN
MeTOog MOXHO YMy4LWMWThL 3a CYET U3MepeHuns B Gornee Yem LEeCcTH No3NUMAX, HAXOAALWNMXCA Ha NMMHUAX, yKa-
3aHHbIX Ha pUCYHKe 23 1 pucyHke 24. [lononHWTenbHbIe TO4KM cBopa AaHHbIX OOMKHEI HAXOAMTECS Ha pasHbIX
paccTosiHUAX APYr OT Apyra v BbibupaTbca NyTEM NepeMeLLeHna aHTeHHbl NCTOYHMKA (MKW gatyuka nons B
METOAe ansTepHaTUBHOIO onpeaeneHns Syqyr) C LWArom, paBHbIM YETBEPTM ANMHBI BOMHbI HA paccmarpuea-
eMOI YyacToTe.

7.11 AnbTepHaTUBHbIE UCNLITaTeNbHbIE NMNOWAaaKu

Jlobas ncneiTateneHas nnowanka, KoTopasi oTBeYaeT ycnoBusiM cBoOOAHOro NpoCcTpaHcTBa, ABMNAETCH
BO3MOXHOW anbTEPHATUBHOW UCNbITAaTENbHON NAOLWAanKoM.

8 MNornowarwwme ycTporucTea CMH(pasHOro pexumma

8.1 O6wme nonoxeHus

Mornmouwatowue yctpocTBa cuHdasHoro pexnma (CMAD) ycTaHaBnvBaloT Ha Kabenu, ucxogsiime 13
ucnelTatensHoro obbema, Npu namepeHun nanydyaembix nomex. CMAD MCNoONb3yOT NpU TaKUX MU3MEPEHUSIX
ONs YyMeHbLUeHUs Bapuauwnin B pesynstatax U3MepeHusi, nony4aeMblX Ha pasHbiX UCMbITaTeNbHbLIX Nrowaa-
Kax, 3a CHeT BO3MOXXHOCTWM MEHSATb 3Ha4YeHusa nMmnegaHca CMHGa3Horo pexxnMa U CUMMETPUYHOCTL B TOYKE,
B KOTOpOW kabenun MCXOOSAT M3 ucCnbITATeNbHOW Nnowanku (Hanpumep, B LeHTpe noBopoTHoro ctona). Oc-
HOBHble xapakTtepuctukn CMAD MOXHO BbipasuTb Yepes S-napameTpbl. [10 3TUM napamMeTpaM onpenensoT
3HaYEHUS HYXHBIX XapakKTepUCTUK, TaKUX Kak BHOCUMbIe noTepu Unu KoaduuueHT oTpaxeHus. B gaHHoM
pasgene onpegeneHbl METOOLI M3MepPeHUsa Ana npoeepkn S-napametpos CMAD.

8.2 NamepeHun S-napametpoe CMAD

Ana onucanus ceoiicTe CMAD mcnonb3yiloT S-napaMeTpbl, U3MEpPeHHbIE B UCMbITATENBHOM 32KWMHOM
yCTpOMCTBE, yKa3aHHoM B 8.3. 3Ha4yeHWs KOMMMNEKCHbIX S-mapameTpoB OLIEHUBAKOT B OMOPHbBIX MAOCKOCTSX,
YyKa3aHHbIX Ha pucyHke 26. B aTanoHHOM meTofde M3MepeHus S-napameTpoB ¢ Havbonblien TOMHOCTBI UC-
nonb3yT BeKTOPHbIN aHanusatop (VNA) n meton kanubpoekm TRL, ykasaHHbIn B 8.4.

8.3 3axunmMHoe ycTpoicTBo ansa ucnbitaHua CMAD

cnbiTaTensHOe 3aXXMMHOE YCTPOWCTBO ANA u3MepeHus S-napameTpoB vcneiTyemoro CMAD gomkHo
MMETb UMNUHOPUYECKMI METANMUYECKUIA CTEPXEHb, PACMOMNOXEHHbIA HA4 MeTannM4yeckon NNacTMHOW 3asem-
NeHWs, Kak noka3aHo Ha pucyHKe 26. 3TOT MeTannvuecKkuid CTepXeHb Mexay BepTuKanbHbiMW chnaHuamu
WCMbITATENBLHOIO 3aXMMHOIo YCTPOMCTBA COCTOUT U3 TpexX CeKuUn: ogHa 13 HUX (hopMUpPYeT TMHKUIO Nepeaaqu
B 3aKMMHOM YCTPOWCTBE MexXay ABYMsS ONOPHLIMU MNOCKOCTAMM, & ABE ApYyrve ABMsATCA afanTepHbIMU Cek-
LMAMW MeXay 3TanoHHbIMM NNOCKOCTAMK W NopTaMmy afanTtepos.

BoszpeiicTeus Ha pesynstatel namepeHns CMAD co CTOpOHbI CeKUMiA U MOPTOB aganTepoB BO3MOXKHO
yCcTpaHuTb 3a c4eT MeToaa kanubposku TRL, ykasaHHoro B 8.4, ¢ obecneveHnem HebonbLUIOK Heonpeaenex-
HOCTW 3aKM4YUTENbHbIX U3MepeHu. 0na naMepeHui, npeacrtasneHHbix B 8.4, gonyckaeTca UCMONb30BaTb
nwobon Tun agantepa. MNpuMepbl aganTepoB NpyMBeneHsbl Ha pucyHkax 29—31 (cMm. 8.6).

OuameTp uunuHgpuyeckoro cTepxyHsa d gormkeH coctaenATe 4 MMm. BbicoTa OTHOCMTENbHO MNNAaCTUHBI
3aszemneHna h, onpenensietca pasmepamun CMAD. TunudHbiMK 3Ha4eHnamu aenswotea 30, 65 1 90 mm. M3-
MepeHue crneayeT NPOBOOUTL NPU BLICOTE, onpeaensaemMoi KoHCcTpykumnen CMAD. PaccTosiHue mMexay onop-
HOW MITOCKOCTLIO U BEPTUKanbHbIM (hriaHUeM 3aXUMHOro YCTPOWCTBa (cekums angantepa) L, AOMmKHO BbiTh
He MeHee 2h (CM. pUCyHOK 26). PaccTosiHua Mexay OnopHbIMM nnockocTamu U koHuamu CMAD, D, v Dg,
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LOMKHbI BbITh KaK MOXHO MeHbLLE U He Gonblue h. [InnHa MeTannuyeckon NNacTUHbI 3a3eMNeHWUs 3aXKMMHOTO
YCTPOMCTBa AOMmKHa BbiTh Bonblue (Lﬂ-g + 4h), a wupuHa — BonbLue 4h.

XapakTepucTu4ecknin UMNeaaHc Z, . OnpeaensieTcs BHyTPeHHUM AUamMeTpoM SIMHUKU d (CYUTAIOT, YTO OH
LOIMKeH BbiTb paBeH 4 MM) 1 BEICOTON LieHTPa CTEPIKHSA OTHOCUTENBHO NNAacTWUHLI 3a3eMmneHus h:

_1{ 2h
Zoer =éoosh — |, Om, (24)
2n d
rae Z, — wumMnedaHc ceoboaHoro npoctpaHcTea (T. €.1207), Om;
d — [vameTp MchbiTaTenbHOro NPOBOAHUKA (OnpeneneH Kak 4 mm);
h — BbICOTa LUEHTpPa MUCNbITaTeNbHOro NPOBOAHUKA OTHOCUTENBHO NNACTUHbI 3a3eMMEHNS.

Mpumep: TunuyHele 3Ha4eHUs1 Z, . NPU pa3HbIX 3HAYEeHUSX ebicomsl h:
h=30 MM — Z,_ =204 Om
h=65mm — Z =248 Om

h =90 MM — Z, ;= 270 Om

3TanoHHbIe NNOCKOCTH,
BbliBpaHHbie BBNK3n

MeXaHW4eCKUX KOHLIOB
uenelTyemoro CMAD

ApanTtepHas cekuma A ApanTtepHas cekumsi B

3a8XMMHOT0 YCTPOWCTEA | 3 | 3WKMMHOrO YCTPOWCTBA
! Cekums NMHUKA 3a3KMMHOTO YCTPORCTBA

Mopt anantepa B
(BkNtoMas naHewl

Mopt apganTepa A
(BkNOMan hnaHew

1
I
32XXMMHOTO0 Ly > 20 1 Da Dp | 32XUMHOIO
ycTpoiicTea : d yCTpoiicTRa
1 afanTepHYIo CeKLMIo) ! Wcneiryemoe CMAD ! W afanTepHylo GeKLmIo)
| i A, A
t R 2P AT 7.
! MnacTuHa sasemneHus !
MCMLITATENbLHOro
3aKMMHOIO YCTPOWCTBA
BbicoTa h OTHOCUTENLHO MAACTUHL MeTannuyeckuin cTepkeHb AMaMeTpoM
3a3eMIeHus, afanTMpoBaHHas 4 MM B Ka4eCTBe UCMbITAaTensHoro
K KOHCTpyKkuun CMAD (TunoBble NpoBoAHMKA

3HayeHus: 30, 65, 90 mm)

PucyHok 26 — OnpegeneHne OnopHbIX MIOCKOCTEN BHYTPM UCMbITATENBHOIO 3aXXKMMHOM0 YCTPOWUCTBA

8.4 MeTtoa uaMepeHuUA ¢ UCNoNb3oBaHWeM KanmbpoBku TRL

Ons wamepeHunsa S-napametpoB CMAD pekomeHOywT ucnonb3oBaTb mMeTon KanubpoBku TRL
(«HAaCKBO3b» — «OTPaXKeHMe» — «NIMHUSAY). [pUuMeHeHue Takon npouedypbl KanuMbpoBKK NO3BONAET BeIOpaTh
OMOPHYH MMOCKOCTb BHYTPWM UCMBITATENEHOIO 3aXUMHOIO YCTPOWCTBA NOYTM B TOM MecTe, rae BygeTt Haxo-
auteea ucneityemoe CMAD, a cnepgosatensHo, MUHUMU3UpOBaTL pacctoaHus D, v Dg (M. pucyHOK 26).
Mpu kanubpoBke TpebyeTca MeTannUUYeckuini cTepxeHs (0603HaUYaeMbIl Kak «NMMHMAY ) TAKOTO Xe AnameTpa,
Kak y CeKUWW NUHUN Nepefayi 3aXKMMHOro YCTPOWCTBA, HAaXOOSLWMACH Ha TOW Ke BbICOTE, YTO W 3Ta MUHKUA.
[omKHbI BbITb TOYHO U3BECTHLI XapaKTePUCTUYECKUA UMNeaHC CeKUMU NMMHUKL 1 ee OANWHA, KOTOopblie BBOOAT B
AaHHble KanubpoBKK, NCNONb3yeMble B NpOrpaMMe BEKTOPHOro aHanuaatopa uenei (VNA) unm npu pacyertax
BHELLUHEN KOPPEKLMN.

[nuHa cekuuu NUHUK, CnonbL3yemMou B npoLecce kanubpoeku TRL, onpenensietT 4acToTHbIN AManasoH,
B KOTOPOM [0MNYyCKaeTcsl NPOBOAUTL 3Ty kanubpoeky. [laHHOe 4acTOTHOE orpaHuyeHue obbacHsieTca maTema-
TUHECKO npoLeaypon, ncnonb3yemon B Metoge kanmbposkn TRL, Korga Ha HEKOTOPbIX YacToTax BO3HWKAEeT
ycrioBue, Npu KOTOPOM BO3MOXHO AEMEeHMe Ha HOMb (MM Ha OYeHb MarneHbkue 3Ha4YeHwusl), Yero gonyckatb
He criefyerT.
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Ecnu gnuHa atanoHa «nuHuny» Byget L, ananas3oH 4acToT cnefyeT CBECTU K 0brnacTu Mexay BepXHen n
HIKHEeN Yactotamu f; 1 fiy, a UMeHHo:

c

f =0,05—-,

L L (25)
c

fi= 0,452, (26)

raoec=23- 108 m/c. Ons kannbpoeku B nonoce 4actot oT 30 go 200 MMy npvemnemas gnuHa «nUHWKM» cocTas-
nsaet 0,6 m. Ecnu Tpebyetca pacwupuTts obnacte U3MEPEHWIA B BEPXHWX 4YacToTax, Heobxogumo NpoBecTy
BTOpYt0 KanmbpoBky «nuHumy». BTopas kanubposka npu grivHe nuHumn 0,12 m OygeT npreMnemoit 4ns nonockl
yactoT oT 150 go 1000 MTlu.

[nsa metoga kanubpoeku TRL TpebyioTcs YeTbipe KanubpoBoYHbIe KOHbUIypauum:

a) «oTpaxeHue» (MopT A): U3MepeHne KOMMNIEKCHOTO 3HaYeHns Sy, ananTepHon cekuun u anantepa bes
Kakoro-n1bo apyroro nogknYeHuss (MMUTaLmMsa YCNoOBUA pa3oMKHYTOM Lienu) [CM. pUcyHok 27a)];

b) «otpaxeHue» (nopt B): u3amMepeHne KOMMMEKCHOMO 3HayYeHust S,, afanTepHon Cekuun u afjantepa
Bes kakoro-nnbo gpyroro NogknioHeHns (MMUTauus yCcrnoBusi pasoMKHYTOW Lenu) [CM. pucyHOK 27h)];

C) «HACKBO3b». M3MEPEHME KOMMMEKCHBIX 3Ha4eHUN Syq, Sy, Sy, Sop MPU HEMOCPEOCTBEHHOM COeau-
HEHWW OBYX afanTepHbIX ceKuMi (6e3 ceKuMM NMMHUK MeXgy HUMK) [CM. PUCYHOK 27C)];

d) «TMHUA»: M3MEPEHME KOMMMEKCHbBIX 3Ha4YeHUn Syq, Syo, Soyq, Spy C YCTAHOBNEHHOW CEKLMEN NUHUK
[cM. pyucyHok 27d)].

311 KannbpoBoYHblie U3aMepeHus obecnednBaoT 10 KOMNMEKCHLIX YMCEN AN Ka)aon YacTOTHOM TOYKHM.
Ecnu B aHannsaTtope VNA ecTb nporpamma Kannbposku TRL, B Hell ByayT MCNONb30BaHbl 3TV 3TaNoHHbIE N3-
MEpPEeHNA ONA pacyeTa COOTBETCTBYHOLWMWX KO3MAPULMEHTOB KOPPEKUMK npy nsmepeHun metogom TRL. Ecnn
VNA He noggepxusaeT kanvbpoeky TRL, HeoOXoguMMble KOPPEKTUMPOBKM JOMYyCcKaeTca caenaTb He3aBUCUMO
ot VNA B cooTBeTCTBUM C Npolenypoi, ykazaHHor B CISPR TR 16-3.

Onsa kanubpoekn TRL HeobssaTensHO 3HaTb CBOWNCTBA aganTepHbIX CEKUMA M NOPTOB aganTepoB BHe
NIOCKOCTER KanmbpoBKM — WX M3MEPSKT B Npouecce KannbpoBKWM M KOPPEKTHO KOMMEHCUPYHT CamMon Ka-
nnbpoekoi TRL. [JonyckaeTca ucnone3oBaTb pasHble TUNbl aganTepoB. PekomeHagyeTca Ha 06OMX KOHUAXx
33XMMHOI0 YCTPOWCTBa MCMONbL30BaTh aganTepbl O4HOMO TUMAa M agjanTepHble CeKuMn OAWMHAKOBOW ANWHLI.
Takke pekomeHayetcs, UTobbl ABEe afanTepHble CEKUMU UMENU OOUHAKOBYIO ANUHY, T. €. L, = Lp.

Mocne kanwbposkn ucnsityemoe CMAD BBOOAT B CEKUMIO NUHUKN 3aXKMMHOI0 YCTponcTBa. AganTtepHbie
CeKuMn 1 aganTtepbl OOMKHbI BbiTb TOYHO TAKMMK Xe, Kakne WUCrnonb3oBanuck Npu kanubposke. [nvHa me-
TannM4yecKoro CTEPXKHS MOXET OTnMyaThes OT OMWHbI NMHWW, MCNOoNb3yeMon npy kannbpoBke, HO oMameTp
(4 MM) 1 BbiCOTa OTHOCWUTENBHO MMACTMHEI 3a3eMMeHnsa — Takue Xe, Kak npu kanubposke. MeTannuyeckui
ctepxeHb BHyTpr CMAD HeobxoOuMO Kak MOXHO TOYHee No3vLMOHUPOBaTh B LieHTpe packpeiea CMAD. [nu-
HYy MeTannM4YecKoro cTepxHs BblbMpatoT Tak, 4ToObl oNopHasa NNOCKOCTbL COOTBETCTBOBAaNa (PU3NYeCKUM KOH-
uam CMAD (1. e. D, Bbino kak MoxHO mMeHble). Tunoseie CMAD umetoT anmuy 0,6 m. B atom cnyyae ana
kanubposku B nonoce 4yactoT oT 30 go 200 MMy ucnonb3yloT CEeKLMI0 NMMHUK 4 MM, a TakkKe U 4Is U3MepeHus
CMAD (Bkntovas gmana3soH 4actoT Bbilwe 200 MMy npn kanvbpoBke ¢ Bonee KOPOTKOW cekumen nuHum). Pe-
3ynetaTbl uamepeHusa ucneityemoro CMAD npu ncnonb3oBaHuW M3MepeHusa ¢ NomMoLlblo aHanusaTopa VNA
C KOppPeKTUpOBKOW 3a cueT kanubpoekn TRL npeacrtaenawT coboi Habop 13 YyeTbipex S-napaMeTpoB, OTHe-
CEHHbIX K XapaKkTepucTu4eckoMy MMnegaHcy cekuun NMHUK nepegavm (Myctoe 3aXXMMHOe YCTPOMCTBO) ZO,jig'

OnopHan
NNOCKOCTb

PucyHok 27a — KoHdurypaumsa npy kanubpoBo4YHOM U3MEPEHUN «OTpa)KeHue, nopt A»
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OnopHas
NNOCKOCTb

50 Om

s Il m—

PucyHok 27b — KoHdourypaums npv kanubpoBOYHOM U3MEPEHUMN «OTpaXKeHue, nopT B»

OnopHas
NMNOCKOCTb

PucyHok 27¢ — KoHdurypauus npu kanubpoBoYHOM U3MEPEHUM «HACKBO3bY
OnopHas OnopHas

NNOCKOCTb NAOCKOCTE

CeKuuns nuHUK
OnuHa L 3TanoHHOW NUHKK

50 Om 50 Om

PucyHok 27d — KoHdhurypaumsa npn KanmbpoBo4HOM M3MEPEHNA «JTIMHNAY

MpumeuyaHune — He Tpebyetcs, 4Tobbl AnvMHa L aTanoHHOW NUHWM NpW KanubpoBke Obina paBHa OnvHe, Uc-
nonbayemoi npu naMmepeHun CMAD. [InvHy aTanoHHOW NHWM NpKU Npoueaype Kanvbpoeku BbiOMpalOT B COOTBETCTBUM C
HeobxoaMMOol NONoCco YacToT.

PucyHok 27 — YeTbipe KoHdUrypaumm npy kannbpoeke TRL

8.5 TexHu4yeckue TpeboeaHua kK CMAD Tuna cheppuTOBLIX Kneulen

Mornowatowme ycTponcTea cuHgasHoro pexuma (CMAD) Tuna deppuTOBbIX KNeLleid MCNonb3yT Npu
M3MepeHusax Many4aemblx NoOMex Ha JacTtotax Hke 1 [Ty ang ymeHblleHWs HeonpedeneHHOCTU CooTBeT-
cTBUA HopmMme. Xapaktepuctukn CMAD namepsoT B COOTBETCTBUM ¢ 8.1—8.3 1 OTHOCAT K XapakTepucTu4ecko-
MYy MMMNedaHcy MycToro 3aXMMHOro YyCTPOMCTBa ZOJ-,-Q.

CpaBHeHune cywecteytownx CMAD Ttuna cdeppuToBbIX KNelen nokasano, 4to ans obecnedeHus no-
cTatouHOW passsa3ku TpebyeTcs BennymnHa S,4 meHee 0,25. Takne 3Ha4eHns BO3MOXHO MOMy4YnUTb NMpy yCTPOR-
cteax CMAD co 3HaueHusMU S, 4, YKa3aHHLIMU Ha pUCyHKe 28.

CMAD Tuna deppWTOBbIX KNeLLer JOMMKHbI OTBeYaTb CreayowuM TeXHUYecKuM TpeboBaHusM:

a) 3Ha4yeHue 821 — meHee 0,25 B nonoce vyactoT oT 30 go 200 Ml u;

b) sHaveHune 811 — B crnegywwmx npegenax 8 nonoce Yactot ot 30 go 200 MIMy;

- BepxHui npegen — 0,75 npu 30 MI'y n 0,55 npu 200 MMy, (NnMHelHOe yMeHbLUeHUe ¢ norapudgmMom
4acToThl),

- HWKHWUIA npegen — 0,6 npy 30 MMy n 0,4 npu 200 My (MMHERHOe yMeHbLUeHWe C norapugmom ya-
CTOThI).

TexHuveckne TpeboBaHua B nonoce yactoT otT 200 go 1000 MI'y He TpebytoTca, T. K. BAIMAHWE Harpy3oY-
HbIX yCcnoBuiA kabena Ha n3MepeHus nanyyaemMblX MOMeX Ha 3TUX YacToTax bynet Hebonblwum.
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ObocHoBaHWe UCMoNb30oBaHWUA S-napaMeTpoB ONs TexHudecknx Tpebosanunii K CMAD Tuna depputo-
BbIX Knewen npueegeHo B CISPR TR 16-3.

3HaueHune Sy,
1,0

08

0,6

0,4

0.2

O30 50 60 70 80 90 100 200
YacroTa, MMy

PucyHok 28 — lMNpenens! A4ns aHadeHns Sy, U3BMEPEHHOro B cOOTBeTCTBUM € 8.1—8.3

8.6 MNpoeepka kavecTBa (pyHKLUMOHUPOBaHUA (yxyaweHus) CMAD c nomowbio aHanusaTopa
cnekTpa SA v TpeKuHr-reHepaTtopa TG

KomnnekcHble S-napametpbl CMAD HeBO3MOXHO MamMepuTb ©e3 ucnonb3oBaHusa aHanusaTopa VNA.
OpHako Takne uaMepuTernbHble MHCTPYMEHTHI, kak VNA, umetoTcst He Bo Bcex nabopatopusax, NpOBOAALLMX
menelTaHua Ha 3MC. [Ina nabopaTopuid, He UMeKLWMX B CBOEM pacnopsikeHun aHanusatopos VNA, B gaH-
HOM nogpasgene npeacTasneH ynpoLeHHbIn MeToh npoBepkn hyHkumoHnposaHus CMAD ¢ ncnonb3oBaHuem
aHanusaTopa CnekTpa W TPEKUHr-reHeparopa. Takas yCTaHOBKa U3 3TUX NpuBOpPOB M3MEPSRET TONbKO BENMWYU-
HY BHOCUMbIX MOTEPb, HO 3TO M3MEPEHHOE 3HaYeHWe He DyoeT UMeTb NPSIMOro OTHOLEHWS K S-napameTpam,
M3MepsieMbIM B OMOPHbLIX MMNOCKOCTAX, NPeAcTaBNeHHLIX Ha pucyHke 26. Tem He MeHee, nabopaTtopumn 3MC
MOryT Nepuoanyecky NoBTOPSATE TO Xe U3MEepPEeHUe BHOCUMbIX MOTEPb C MOMOLLLK UX COBCTBEHHON UCMbITa-
TENbLHOWM YCTAHOBKM TOYHO NPU TEX XKe YCMNOBUAX (MMNefaHce U reOMeTpUM UCNBITAaTENbHON YCTAHOBKN), peru-
CTpUpOBaTh pe3ynbTaThl U CPpaBHUBATL UX C NPOLUMLIMKA pe3ynbTataMu Ansi NPUHATUS peLleHUs1 OTHOCUTENbHO
Toro, Haxogutcsa nu ewe CMAD B npuemnemom COCTOSAHUKM. Takum 0B6pa3oM, MOXHO BbISBUThL YXyALUEHWe
KayecTBa pyHKUMoHMposaHus CMAD. MNpu ABHOM yXygLleHWM crieqyeT NPOBEeCTM KOHTPONbHOe U3MepeHue ¢
ucnone3oBaHvemM aHanuzatopa VNA n metoga kanubpoeku TRL, ykazaHHoro B 8.4.

[Ons npoeepkn kavecTBa (QYHKLMOHUPOBAHUA/YXYILLIEHUA UCNONBL3YIT Mby KOHCTPYKUMIO adantepa
(cMm. pyucyHku 26 n 27, pucyHku 29 — 31). INpu 37O NpoBepKe KadecTBa PYHKUMOHUPOBAHWA NS Hegonyle-
HWUS pe30HaHCHbIX 3P heKTOR B Kabensax Mexay UcnbiTaTenbHbIM 3aKUMHbIM YCTPOWCTBOM U U3MEPUTENbHbLIM
npubopoM HeobXo4MMO YCTaHOBUTE ABa aTTeHtoatopa Ha 10 b BGnu3u MecTa NogKno4eHust UCnbiTaTenbHO-
ro 3aXXMMHOro YCTPOWUCTBA.

a) MNMpw ncnone3oraHun agantepoB 50 Om (cM. pucyHOK 29) pesynsTaT N3MepeHusi BHOCMMbIX MOTEpPb
npw NpoBepKe KavyecTBa DYHKLWOHUMPOBRAHUA/YXYALIEHUS NpeacTaBsnaeT cobon pazHuyy B oAb mexay pesynb-
TaTamMmu U3MEpPEHUI 3aTyXaHUs NMpu cnegywmnx AByX KOHpUrypauusax:

1) KOHpurypauust 1: HemocpeaCcTBEHHOE MOAKMKYeHNe ABYX aTTeHaTopoB Des ncnbliTatensHoro 3a-
XMMHOrO YCTPOMUCTBA;

2) KoHduWrypaumsa 2: nogknioyeHne OByX aTTeHIaTopoB K WCMbITATENbHOMY 3aKUMHOMY YCTPOWCTBY
npu yctaHoeneHHom CMAD.

b) Mpw ucnons3oBaHuu cornacyrowmx agantepos (cM. pucyHok 30 unu 31) pesynstat M3aMepeHus BHO-
CUMBIX NMOTEPL MPWU NPOBEPKE yXyALUeHUst NpeacTaBnseT coboi pazHuUy Mexay 3aTyxaHWeM, U3MEPEHHBIM
npwv cneyLwmnx AByX KOHUrypaumsax:

1) KoHUrypaumsa 1: NogkKNOYeHNe OBYX aTTeHKATOPOB K UCMbITATENEHOMY 3aKUMHOMY YCTPOMCTBY
©6e3 CMAD (nycToe 3a}KMMHOE YCTPOWCTBO);

2) KoHdurypauusa 2: nogknyeHne OBYX aTTEHKAaTOPOBR K UCMLITATENLHOMY 3aXUMHOMY YCTPOWCTBY
npu yctaHoeneHHom CMAD.
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Paamepsl B MunnumeTpax

3neMeHThI NIMHWKA (MeTanMMYeckuii CTepKeHs
anaMeTpom 4 MM) pazHoW AnNWHEl ANst KanubpoBKK
Y M3MEPEHUA C UCTIONb30BaHWEM pa3bema Tuna
«BaHaH» Ha KOHUE ANS COeAUHEHNA C 3aXUMHBLIM

= MeTtann
YCTPOUCTBOM
TednoH
/ Pasvem N
4 SSSLST /
~ T e s . /
n| ) X
E SIASISSISIISISD 7K. X o| © 7
— | rrs Z ™\
t\\\\\\\\\\\\\\\\\ -
Bricota h OTHOCUTENBHO NMACTUHLI
3a3eMJIeHNsa B 3aBUCMMOCTHU
OT KOHCTpyKumMn CMAD
MpumeyaHne — HuxHWe YacTn BepTMKanbHOro naHua UMEeKT ANeKTpuMyeckoe coeduHeHWe ¢ MeTannuye-

CKOW NNacTUHON 3a3eMMNeHns.

PucyHok 29 — lMpumep KoHCTpyKuMK agantepa 50 OM B BepTUKanNbHOM (oriaHLEe 3aXKMMHOIo YCTPOWCTBa

MeTannuueckwin hnaned,

MeTtannu4eckuia kopnyc

[uanekTpuyeckasa npoknagka
ouameTtpom > 15 mm Pasbem N

T CUMMETPUPYIOLLEE YCTPOWCTBO
vnu Tpascdopmarop
200 Om: 50 Om

MpumeyaHue — Ecnv oTBOA OT LEHTPaANLHOM TOYKM CUMMETPUYHOMO MOpTa NOACOEAUHEH K KOPMYCY CUMMe-
TPWPYHOLLIErO YCTPOMCTBA, ero CrieayeT OTCOeOWHUTL.

Pucyrok 30 — lMpumep cornacyiollero agantepa ¢ CUMMETPUPYIOLLMM YCTPOWCTBOM UMW TpaHcopMaTopom

[ Zojig
R, =50 | —Z=__, Om
1 2 jig— 90

R,  Pasbem N Rz =N 2 jigl 2g jig — 50), Om

7 h, 2p,jig: Ry, R,

7 MM Om Om Om
30 204 576 | 177,3
. T 65 248 56,0 | 2216
M 90 270 554 | 2437

PucyHok 31 — MNpumep cornacyoLlero agantepa ¢ pe3ancTUBHON CXEeMOW cornacoBaHus
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9 PeBepOepaunoHHas Kamepa Ansa n3aMmepeHUs NorHOU N3ny4yaeMon MOLHOCTH

9.1 O6wKMe nonoxeHUnA

ﬂ,ﬂﬂ HEKOTOPbIX TUMOB O6Dpy,EI,OBaHVIF|, paGOTaromero B MUKPOBOITHOBOM AWana3oHe 4acToT, U3-3a Cylle-
CTBOBaHUA CIOXHbIX TPEXMEPHbLIX AWarpaMmm HarnpasleHHOCTW aHTeHH, KOTOPbie YYBCTBUTENbHbI K paﬁquM
YCroBUAm OGOpy,EI,OBaHMFI M K ero OKpyXxeHWko, namepeHue NOfHOKW VISJ'Iy‘-IBEMOlﬁ MOLUHOCTHK CHNTAETCA BaXXHbIM
napameTpomM, OTHOCALLMMCHA K KOHTPOITH nomex. |_|OJ'IHyI-O nany4aemMmyrd MOLWHOCTb U3MEPAIKT NpH yCTaHOBKE
OSODyﬂ,OBaHMH B COOTBETCTBy]-OLIJ,El?‘I Kamepe ¢ MeTannm4eCcKkmnmMn CTeHKaMn. Y106bI n3bexaTb BNMSAHWUA CTOS-
YUX BOJTH, KOTOpPbLIE Nopoannn Bl HeOOHOpOOHOE pacnpeneneHue nNnoTHOCTU 3HEPTUK B 3@aBUCUMOCTK OT NO-
31MUUnN B KaMepe, YCTaHaBIMBakT Bpallakllneca Mellarnku (HOI'IBTKH, BOpOL!JMTE.‘J'IVI). an COOTBETCTBYHOLLEM
pasmepe, CprMe N MeCTOnoOnoOXeHWUW NIOTHOCTE IHEPTUU B nobom mecte KamMepbl MeHAeTCA CJ'Iy‘-IaI?iHbIM
06paaoM NMPKY NOCTOAHHOM 3aKOHe CTaTUCTUYEeCKOro pacnpegeneHus rno cbaae, aMmnnnTyge n nonapn3aunn.

9.2 Kamepa

9.2.1 Pazamep 1 chopma kamepbl

JlnHelHble pasMepbl KaMepbl AOMKHbI ObiTe BOMLLIMMUW MO OTHOLLEHWKD K OMWHE BOMHLI CAMOM HU3KON
paccmaTpuBaeMoi 4acTtoTel. Heobxogumo, 4Tobbl KaMepa Bbina Takke OOCTAaTOMHO DOnblWOoW, YTOObI BMe-
CTUTb McnbITyemoe obopynoBaHue, Melanku U u3MepuTenbHble aHTeHHbl. Pa3amep MukpoBonHoBoro obopy-
J0BaHWA MEHAETCHA OT ManeHbKon HacToNMbHOW neYvu, uMerLwen obbvem okono 0,2 M3, 4o BonbLInXx yCTPONCTB
c Bbicoton 1,7 M npu ocHoBaHuM 760 mm. [lonyckaeTtcs niobas dopma kamepbl NpWU YyCNoBUW, YTO TpU ee
pasMepa uMerT oguH nopafok. PekomeHayeTcs, 4TOObI 3T TpW paamepa Obinu pa3HeiMy. [ns camoi HU3KoK
yactoTbl 1 [T kaMepa JomkHa uMeTb 06beM He MeHee 8 M3. PeanbHble pa3mepbl OynyT 3aBuceTb OT puau-
4YeCKMUX XapakKTepucTuK Kamepbl. MeToq UcnbiTaHusa KaMmepbl Ha NpUrogHocTb npueedeH B 9.2.4.

CTeHku 1 Melwanku OoMmKHbl BbITh MeTannuyecknmn. HeobxogmmMo, 4Tobbl coeguHeHUa Mexay meTan-
TIMYECKMMW HacTAMM BbIN MEXaHWYECKN KPEMKUMW U MMENW HM3KOEe 3MEeKTPUYECcKoe COMPOTUBMNEHWE MO BCEN
OTTMHE: Ha NOBEPXHOCTW HE JOMyCcKaeTcs Koppo3nsi. BHYTpy kKamepbl He JOMKHO BbiTh HUKAKMX MOrMoLakLLmx
MaTepuarnos TWna gepesa.

9.2.2 IBepb, OTBEPCTUA B CTEHAX U MOHTa)XHble CKOBbI

BoamoxHo, 4yTobbl ABepb kamMepbl Bbina gocTtaTtoyHo GONbLIOK ANd Npoxoda onepaTopoB W NPOHOCA
obopynosaHuda. OHa OOMKHA OTKPbLIBATLCA HapPYXXy WM UMETb MIOTHYH NPUrOHKY ANA MUHMMW3auuMyM notepb
aHeprun. [Ana ynobcTeRa MoHTa)xa nepegaroLlux U NPUEMHbIX aHTEHH BHYTPU Kamepbl K CTeHaM J0NycKkaeTcs
NPUKPENNATL MOHTaXKHbIE CKOBbI.

9.2.3 Mewanku

9.2.3.1 O6WwmMe nonoxeHus

[Oanee onucaHsbl gBa npuMmepa Melwanok. [lonyckatoTcs U gpyrue popmbl Npy YCRoBuK, YTo adhdekTmBe-
HOCTb NepemeLlnBaH1s COOTBETCTBYET KPUTEPUIO, YKazaHHOMY B 9.2.4.

9.2.3.2 Bpawawuwmecs nonacTtu

[Mpw ncnonb3oBaHWK BpalLlalowmMxcs nonacTen gse nonactv pasMeLLalrTcs Ha CoCegHUX CTeHax Kame-
pbl HA paccToOSIHUK OT CTEH HE MeHee 1/4 MakcuMarnbHOW uccnedyemMon ANUHb BOMHbI, U UX TOMLWWHA OOMKHA
BbITE AOCTATOUHOW Ana obecnevyeHus KecTKOCTHU. VX MakcuMansHaa AnvHa onpefensaeTcs pasaMepamMu CTeH,
a UX LW1puHa JomkHa BbiTe okono 1/5 onuHbl.

9.2.3.3 Bpawawuwmecs nonaTk1

[Mpw ncnonb3oBaHWK BPaLLaLWNXCA NONaToOK ABe UMK TPW NoNaTkM MOHTUPYIOT Ha cTeHax kamepsl. J1o-
naTku cnegyeT pacnonaratb OTHOCUTENbHO APYr Apyra nog npsaMbiMy yrnamu. Jlonatkm MoryT uMeTb opmy,
npegcTaBneHHy Ha pucyHKe 32, 1 BpallaTbCs BOKPYr OCU, NapanmnensHon ux anuvHe. uameTp BOBMeYeHHOro
B npouecc nepemMeLllnBaHWsA NpoOCTpaHCcTBRa (B popMe UunuHApa) OoMKeH ObiTh, NO KpaiHelh mMepe, paBeH
MaKCMMarbHOW uccnefyemMon AnnHe BOMHbI, a ANWMHA NonaToK AoMmkHa BbiTe MakcMMankbHoOW B TOW Mepe, Ha-
CKOINbKO 3TO MO3BONAT pasMepbl cTeH. Heobxoanmo, 4Tobbl KOHCTPYKUMSA Bbina XecTKon.
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YeTkipe COrHyTLIX Mo NPAMBLIM YrnoM
nvcTa, COeAMHEHHLIX C KOHUEBEIMU AeTansaMu

340

KoHuesas gerans

Ocb BpaLleHms

PucyHok 32 — [MpuMep TUNUYHOW NONaTOYHOW MeLLanku

9.2.3.4 CkopocCTb BpaleHus

BaxHo uTObLI CKOPOCTW BpaLLeHMsA MeLllanok bbinu pasnuuHeiMu. Camas bonsLuas npogomKuTENsHOCTb
OOHOro BpalleHWs Mellanok OomkHa BbiTe MeHee 1/5 BpeMeHU MHTErpupoBaHusa N3mepuTensHoro npubopa.
Ans nameputencHoro obopyaoBaHus, ykasaHHoro B 9.2.5, noaxoasiias CKOpOCTb HaXoOUTCs B npefenax ot
50 oo 200 o6/muH. PekomeHgyeTcs, 4ToDbl ABUraTenu, UCnonb3yemMble AMs BpalleHnsa MeLlanok, U ux pegyk-
TOPbl HAXOAWMUCE BHE KaMepbl.

9.2.4 NpoBepka 3chpeKTUBHOCTU MeLLanokK

Heobxogoumoe ooHOPOOHOE pacnpeferneHve 3HepruyM B Kamepe OnpefensieTcsl Nno «CriaXuBaHUo»
M3MEHEHWNA 3aTyXaHWs CBA3M B 3aBUCUMOCTM OT 4acToTkl (cM. 9.2.5). Ha Hu3kux yactotax M3-3a bonbmnx
ONWH BOSH TpygHee obecneynTb Takyto OAHOPOOHOCTL; CYLLEeCTBYHT ABHLIE MUHUMYMbI U MaKCUMyMbl. Hem
Bbllle ah(PeKTUBHOCTb MeLLanokK, TeM MeHbLle 3T MUHUMYMbI 1 MakCUMYyMbl U, CNieoBaTenbHOo, HUXE UG-
nonb3yemMasi 4acToTa.

3aTyxaHue CBA3N U3MEPSIETCA BO BCEM WCMONbL3YEMOM AMana3oHe 4acToT kamepbl. Ha Bonee HWM3Kux
yacToTax, rae HabnaawTes MUHUMYMbl U MAkCUMYMbI, 3HaYEeHUS OOMKHbI U3MEPATLCH C UHTEpPBanamMu npu-
6rmantensHo 100 MIy. B atom cnyyae npuemHas aHTEHHA ocTaeTca (OMKCUPOBAHHON, a Nepefalrolly aH-
TEHHY NOBOPa4YMBaKT C NPOMEXyTKaMK B 45°; McnbiTaHWe NOBTOPSAIOT AN KaX40ro NonoXeHWa W Ha Kaxaow
yacToTe. Bce nonHoe ucnblTaHve HeobxogMMo NPOBECTH ele pas Npu NOBOPOTE NPUEMHO aHTeHHbl Ha 90°.
Mewankm c4MTaloTCHA yOOBMEeTBOPUTENbHbIMKY, Korda: (1) pasHOCTb ormbatwwmx B rpacouke MakCMMyMOB W
MUHUMYMOB He npeBbiwaeT 2 b npu nobom nonoxeHun nepenarwLlieil aHTeHHbl 1 (2) cpefHue 3Ha4YeHus
yeTblpex rpaduKoB HaxonoaTcs B npegenax 2 ob ot ormbawuwen nnu meHee. Ha pucyHke 33 npegcrasneH
TUMWUYHBIA pe3ynsTaT.
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3atyxaHue ceasu, ob
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MpumeyaHne — Bce M3MepEHHLIE TOUKM AOMKHBI HAXOOAUTECA BHYTPY Kopuaopa 2 AB, 0TMeYeHHOro nyHKTMp-
HOW NUHWER

PucyHok 33 — [JuanasoH 3aTyxaHusa cBA3W B (PYHKLMK OT YacTOTel ANA KaMepbl C MELLANKOW, NpeacTaBneHHon
Ha pucyHke 32

9.2.5 3aTyxaHue cBA3MN

3aTyxaHue cBSI3V KaMepbl — 3TO BHOCUMMBbIE MOTEPW, NIMEPSEMbIE MEXAY 3aXKMMaMu NnepefaroLLen 1
NpUMeMHOW aHTeHH B KaMmepe. [ng nofayv MOLWHOCTU Ha Nepefallly aHTeHHY C ManbiMU NOTEPAMMU
(Hanpumep, pynopHYK aHTEHHY), HaXoOsALWYIOCS BHYTPWU Kamepbl UMM CMOHTHPOBAHHYIO Ha CTEHKE Kamepsl,
WUCNOMB3YIOT reHepaTop KanubpoBaHHOMO CWMrHana, BbIXOOHYI0 MOLHOCTE KOTOPOro BO3MOMXHO TOYHO M3Me-
puTk. NpueMHy aHTeHHY OONycKaeTcsl ycTaHaBNMBaTh B Moboi TOUKe Kamepbl NPy YCNOBUK, YTO OHa Haxo-
OUTCS Ha paccToOAHUKU He MeHee 1/4 ANWHBI BOMHLI OT CTEHOK W HE HaMpaBneHa Ha NepefatoLLy aHTeHHY, Ha
Brivskailuyo CTEHKY KaMepbl UMK HE KOCTUPOBaHa No Kakon-nubo ocu Kamepsi.

Manowymswmn BY-ycunutens Nogkmno4atoT K NpUemMHOW aHTeHHe Yepes (unsTp BEPXHUX YacToT; ero
BbIXO[ COeAWHEH C OMOAHBIM JeTeKTOPOM Yepes NonocoBoi unbTp. MNonocosoi hunbTp AomKeH BbiTh Ha-
CTPOEH Ha paccMaTpyMBaeMyto 4acToTy M UMEeTb OonpefeneHHyo WUPUHY nonockl. Beixod AeTekTtopa noAaco-
eAVHAIT K BONLTMETPY MUKOBLIX 3HAYEHWUH C ONpedeneHHbIM BPEMEHEM YAEpXaHUs nuka (BpeEMSA yaepxa-
HWsA ByoeT 3aBuceTb OT M3Mepsemoro obopymoBaHus). [Ina Takoro M3MepeHus Takke MOXKHO WUCMOMbL30BaTh
aHanus3aTop cnektpa. PeructpupytoT MOLWHOCTL, MOFMOLAeMy0 NepefarLLel aHTeHHon P. 3aTem reHepaTop
CWIHamnoB MoAKM4anT K BXOAY ManoLlyMsLLero YCUNUTEeNs U ero BbIXOOHYIO MOLLHOCTb p perynupyoT Tak,
4yT0b6bl Ha BONbTMETPE ObINO TO e caMoe nokasaHne. OTMeYalT MOLWHOCTb, MNOMMoWaeMy ManowyMSALLUM
ycunuTtenem. 3atyxaHue cessu coctaemt 10log(P/p) Ab.

10 TEM-kamepbl ons U3MepeHUss NOMeXOyCTOMHYUBOCTH MO OTHOLUEHUID
K M3ny4yaembiM NoMexam

N3amepeHnsi NOMEXoyCTONYMBOCTH K W3Ny4aeMbIM NOMexam 4onyckaeTcs nposoaunTts B TEM-BonHoBogax,
ncnonb3ys Mmetogbl, ykasaHHbele B IEC 61000-4-20 [22].
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MpunoxeHune A
(obsAzaTensHoe)

MapameTpbl aHTEHH

A.1 O6wmre nonoxeHunA

B paaHbix nybnukaumnsax CISPR onpegeneHbl KOHKPETHbIE aHTEHHbI, UCMNoMNb3yemMble AN npoBedeHuss U3MepeHui;
[OOMNYCKaeTCs NPUMEHATE W OPYrve TUMbl aHTEHH NPW YCNOBWKU, YTO PE3YNETaThl AKBUBAMNEHTHBI TEM, KOTOPBIE NOMYy4YakoT-
Cs MPW UCMNOMNb30BAHWKM YKa3aHHbIX aHTeHH. [NpegocTaBneHne COOTBETCTBYIOWMX NapaMeTpoB 3TMX aHTeHH obrneryaet
CpaBHEHWe C PacCMOTPEHHBbIMW onpefdeneHHbIMU aHTeHHaMy. 3TU napameTpel crieqyeT NpUMBOOWTE Kak 4acTe nioboro
nogreepxaeHus Hoeoro Tuna aHTeHH B CISPR. MpouseognTeny aHTeHH Takke QOMKHEI MCNONb30BaTh 3TY MHJIOpMAaLIMIO
B Ka4ecTBe pyKOBOACTBA Npu onpeaeneHun Hanbornee nonesHbiX CBOWUCTB a@HTEHH, UCMOMNb3yeMblX ANA W3MEPEHUS 13-
nyyaembix NoMex.

[MpowasoguTensm pekomeHayeTcs npegocTaBnaTb 0Ly MHAOPMALMIO NO KAKO0W MOAENW aHTeHH, BKNioYas cne-
OyloLme napameTpbl:

- K09 hMUMEHT KannbpoBKK aHTeHHbI A4Ns YCnoBuiA cBobogHoro npoctpaHeTea B cucteMe 50 Owm;

- BO3BpaTHbIe NOTEPU UMK KOBPUUMEHT cToA4el BONHbI Mo HanpskeHuto (VSWR);

- AMarpammbl HanpaBneHHOCTW aHTEHH MPU PasnUYHbIX YaCTOTHBIX NPUPALLEHWMSX ANS YKa3aHWa 3Ha4YUMMbIX N3Me-
HeHWI (BKMOYas MHAOPMaLUMIO O LUMPUHE OWarpaMmM HanpaBneHHOCTW);

- 3aBUCHALLME OT 4acTOTbl 3HAYEHUS HEONPEAENEHHOCTEN N3MEPEHUs ANA pacyeTa OTKNOHeHNUs oT koadduumeHTa
KannbpoBKW aHTeHHb! B CBOGOAHOM NPOCTPAHCTBE, BbI3BAHHOTO CBA3bI0 C NNACTUHOM 3a3eMINeHWs Mpyu CKaHNPOBaHUW Bbl-
COTbl @aHTeHHbI 0T 1 40 4 M NPW rOPU30HTANBHOM W BEPTUKANbHOW Nonapu3aLmu;

- npeobpazoaHue DM/CM cuMmmeTpupytoLLero ycTpocTea, ocobeHHo aAnsa BMKoHUMYeckon U rubpuaHON aHTEHH;

- XPR, ocobeHHo Ang rubpuaHbIX aHTeHH 1 aHTeHH LPDA.

A.2 PexomeHAOyeMble aHTEeHHbI

A.2.1 O6wume nonoxeHusn

MpW NO4O3PEHUM O HANUYUN HECOOTBETCTBMSA HOPME HanpsXXeHHOCTU 3NEKTPUYECKOTO Nons NpeMMyLLecTBoM 06~
nafatwT 3HAYEeHWN, NOMyYEeHHbIE NPY U3MEPEHWUU aHTEHHOW, UMEIOLLEN Manyl HeonpegeneHHocTb. AHTEHHA ¢ Manown
HeonpeaeneHHOCTb0 ABMNAETCA OQHOW M3 aHTEHH, KOTOPOW MOXHO M3MEPUTL HamnpsiKeHHOCTb MOna B UCMbITATENbHON
ycTaHoBke CISPR c HeonpegeneHHocTbto Bonee HWU3koW, Yem TpebyeTca npu OpyrMx aHTeHHax, COOTBETCTBYHLLMX
KpUTEPUIO TOYHOCTU ONS HAMNPSPKEHHOCTW NONS, YkasaHHoMy B pasgene 4.1. AHTEHHBI ¢ Manoi HeonpeaeneHHOCTEH
npuBegeHsl B A.2.3.

A.2.2 PaccunTtbiBaeMas aHTeHHa

PaccuntbiBaemasi ctaHgapTHas OMNonbHaA aHTeHHa obecneqvBaeT camylo HWU3KYK HEeOMNpeneneHHOCTb Npy U3-
MEPEHUAX HAMPSKEHHOCTN anekTpr4eckoro nond. MoxHo paccuuTaTte Ko3hdrUMeHT KanMbpoBKW aHTEHHLI Pac4eTHOMo
aunons ansa ceo®oaHoro NpocTpaHcTea, NoO0I BLICOTHI OTHOCUTENBHO YETKO ONpefeneHHo NnacTuHbl 3a3eMMNeHns, 1
nobor nonapusaumun. MNMpUHUKMN YCTPOWMCTBa pacCcyuMThiBaeMOro craHgapTtHoro gunons npueegeH B CISPR 16-1-5, roe
YKa3aHo TOMNbKO YCNOBUE NOSIBNEHUS PE30HAHCHOrO Aunons. TeM He MEHee, NpW UCMoMbL30BaHUKN AOCTYNHOrO L poBoro
MOZENUMPOBaHUS 3NEKTPOMarHUTHOW CUTyaUun, BOIMOXKHO paccynTath KoadduumeHT kKanubpoBKY aHTEHHbI ANs OMNons
(PMKCHMPOBaHHOW ANMHBI B LUMPOKOW MOMOCE YacToT C HeonpederneHHoCcTe MeHee 0,3 ob. Hanpumep, npu namepeHum
Ha yacTtoTe 30 My ncnonb3oBaTbk AMNOML, Pe30HAHCHLIA Ha YacToTe 80 MITU. 3TOT NpMHUKMN NonyYeHns KoaduuneHTa
KanubpoBKM aHTEHHLI MyTEM MOAENMPOBaHNA OOMYCKAETCA pacnpoCTpaHUTL Ha MHOTOMPOBOAHLIE aHTEHHbLI, KOTOPLIE OX-
BaTbIRAKOT elle Bonee LWMPoKNe Nomnochl.

A.2.3 AHTeHHbI ¢ Manou HeornpeaeneHHOCTLH

AHTEHHaMKM C Manon HeonpedeneHHOCTbIo ABMATCA BUKOHWYECKME aHTEeHHbl W aHTeHHbl LPDA, ocHoBHble na-
paMeTpbl N XapaKTEPUCTUKM KOTOPbIX OnMcaHbl B HacToaweM nyHkTe. OHM ABNSIOTCA LWWPOKOMOMNOCHBIMW M UMEIOT Mpu-
EMIEMYI0 YYBCTBUTENBHOCTb, T. €. WX KO3 ULMEHTbI KannbBpoBKKM He cnuiwkom Bonbline. JonyckaeTca MCMNonb30BaTh
paccYnTLIBAEMbIE OUMONK, KOTOPbIE NOTEHLMANBHO MMEKT CaMy Maryl HeonpeaeneHHocTb. Kpocc-nonsprsannoHHas
XapakTepucTvka gomkHa oTeedvats TpeboBaHusM, ykasaHHbiM B 4.5.5, n no6oe cMMMETPUPYIOLLEE YCTPOWCTBO OOMKHO
cooTBeTCTBOBaThb TpeboBaHuaM, npuBegeHHbiM B 4.5.4. KoadpdmumeHT kanubpoBKy aHTEHHLI onpegenseT nabopartopus,
npoBoasLas kanvbpoBky 1 obecnednBalllas COOTBETCTBUE HALMOHANbLHBIM cTaHdapTam, a BeibupalT ero Tak, YTobbl
MUHUMMW3NPOBATL HETOYHOCTL ONpedeneHns KoadguUMeHTa KanMbpoBKA aHTEHHbI.

BukoHM4eckasa aHTeHHa, ucnonb3ayemas B nonoce yvactot ot 30 go 250 MMy n aHteHHa LPDA, paboTtatowasn B no-
noce ot 250 Ml'y go 1 My, npeacTtaesnaT coboil NpUemMnemMesle TUMbl aHTEHH C HU3KOW HeonpeaeneHHOCTsH0. [pUYKHBbI,
Nno KOTOpLIM BbIOpaHa gaHHasa NepexofHasn 4acToTa, 3akNiyaloTcd B TOM, YTO NOrpeLllHOCTL ha30BOro LeHTPa Y aHTEHHEI
LPDA obycrnosneHa ee ANMHONW, M OHA yMeHbLUAEeTCA Npu ctapTe Ha vactoTe 250 MIu; BonbWIKMHCTBO Xe BUKOHUYECKUX
aHTEHH NOABEPKEHbI BO3AENCTBUI0 pe3oHaHca Ha YyacToTax Bbiwe 290 MITu, K TOMy ke, eCrv He CMOoNb30BaTh AMEMEHTHI
OTKPbITOWN CTPYKTYPbI (NOpTaTUBHbIE UMW CKNadHble [0TKMAHbIE]), Ha YacToTe Bblwe 260 My, cylwecTByeT UcKaXeHue gua-
rpamMmbl U3nyyeHuns. NMepexon no Yactote Mexay BUKOHUYECKOW aHTEHHOW M aHTeHHoW LPDA MOXeT BbiTb B NPOMEXYTKe
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ot 200 go 250 MI'y npu HeBONLLLOM YBENUYEHWM HEONPEaeNneHHOCTEN (Da30BOro LEHTPA, CBA3aHHLIX C UCMOMb30BaHMEM
aHTeHH LPDA Ha vyactote Hwke 250 MITy; cm. A.4.2 B CISPR 16-1-6:2014. TnbpuaHas aHTeHHa, KOTOpas NOKPbLIBAET BECh
YacToTHbIW AranasoH oT 30 go 1000 MI'U, He OTHOCUTCA K pekoMeHOYyeMOoMY TUMNY, NOCKOMNLKY HeonpeaeneHHocTn ByayT
BonbLle, YeM Npu oTAeNsHOM BUKOHUYECKOW aHTeHHe 1 aHTeHHe LPDA, rmaBHbIM 00pa3om u3-3a bonbLieit ANWHbl rndpua-
HOW aHTeHHbI, OCOBEHHO MPU MCMONB30BaHWN HA PACCTORHWM 3 M OT UCTOMHMKA (B MPOTMBOMNONOXHOCTE CTaHAAPTHOMY
pacctoanuo 10 m).

BrKoHW4eckas aHTeHHa ¢ Manoi HeonpegeneHHOCTbI0 UMeeT ANMHY 3NeMeHTa OT KOHYMKa A0 KOHYMKa, Mpubnunsu-
TenbHo pasHyto (1,35 £ 0,03) M (B 32BUCUMOCTM OT LUMPUHBI CUMMETPUPYIOLLEro YCTPOWCTBA), NPW 3TOM LUEeCTb NPOBOAHBLIX
anemeHToB 06pa3syioT hopMy KoHyca ¢ BOnbwMM guameTpoM — npubnuantensHo 0,52 M. KoHCTpYKUMS CUMMETPUpPYIO-
wero yctponcTea gomkHa obecneunate 200 Om (koadpcpuumeHT npeobpazosaHus [TpaHcdopmauumn] oT 200 k 50 Om),
YTO rapaHTUpyeT Bonee XopoLUyo YYBCTBUTENBHOCTL Ha YacToTte 30 My 1 Bonee HU3KY0 B3aMMOCBA3L C OKpY»KatoLLel
cpenow.

MpumeyaHune — BUKOHMYECKAR aHTEHHA C ManoW HeonpedeneHHOCTb GazupyeTca Ha opwurvHane, npeg-
cTaBneHHoM B BoeHHomM ctaHgapte MIL-STD-461A [7], paspaboraHHom anga pabotel B nonoce vactoT ot 20 go 200 Ml u.
CkrnagHas KOHCTPYKUWSA 3nemMeHToR BMKOHWMYECKMX aHTeHH Ha 4acTtoTe Boiwe 250 My obecnevymeaeT Honee XopoLuyto
XapaKTepPUCTUKY, YEM MPUW 3aKPbITON KOHCTPYKLMN 3NIEMEHTOB MO TUMY KKMETKW».

AHTenHa LPDA ¢ manoin HeonpeOoeneHHOCTbIO CNPOoEeKTMpOBaHa Tak, YTo ee caMasn HM3Kasa 4YacToTa CocTaBnAaeT
200 My (7. e. camblil ONUHHBIA anemeHT, npubnuautensHo 0,75 M, pe3oHupyeT Ha dactote 200 MIu), a pacctosHue
MexXay camblM ANWHHBIM U CaMblM KOPOTKUM anemeHTaMu paBHo (0,75 £ 0,12) m (Npy 3TOM camblid KOPOTKUIA 3reMeHT
pe3oHUpyeT Ha YacToTe Bblwe 1 ). MpuymHa, o6bAcHALWAas, NoYeMy caMblid OMHHBIA 3NEMEHT He O0MmKeH BblTh Ha
yacTtoTe 250 MU, 3akno4aeTca B TOM, YTO OH He YBSA3aH B peLlUeTKy W AvarpaMmma Many4eHus MckaxaeTcsl. AHTEHHbI
anvdon 0,75 m oTnudaloTea oT gpyrux KOHCTpykuwin aHteHH LPDA ¢ yoBoeHHOW AnNWHOW, npy KoTopow obecnevvBaeTca
bonee BbICOKUIA KOIOPULIMEHT YCUMNEHUA, HO YBENMWYMBAETCH NOMPELLHOCTL (Da30Boro LeHTpa, u ot aHteHH LPDA ¢ onu-
Hon MeHee 0,6 M, Y KOTOpbIX Hanu4ne KoadduumeHTa KannmbpoBKK, NNAaBHO M MOHOTOHHO YBENUYMBAIOLLETOCH C YaCcTOTON
(¢ KakMMU-NMBO PesKnMK NoobeEMaMK B KO3hMUMeHTe kanMBpoBKM aHTEHHbI, oTnnyarLwmumnca 6onee yem Ha 1,5 gb ot
NWHWW perpeccuy Bo BCEM AManas3oHe 4acToT) byaeT ManoBeposTHeIM. MorpelwHocT ha3oBoro LeHTpa npu aHTeHHax
LPDA MOXHO MUHMMW3WPOBAaTL 3a CYET KOPPEKUMW M3MEePEHHOI HaMNPsXXeHHOCTU NONs C YH4ETOM PACCTOSHUS MEXAY aH-
TeHHon 1 EUT (cm. nyHkt 7.3.1 B CISPR 16-2-3:2016).

A.3 MNpocTble AMNonbHbIe aHTeHHbI

A.3.1 Obwume nonoxeHUna

Ecnu nabopaTtopusi He MOXET Nony4YnTh KanMBpPOBaHHYIO aHTEHHY, B KAYECTBE ansTepHATMBbLI 40MNYyCKAeTCd UCMONb-
30BaTh AMMNOMLHYKD aHTEHHY B BuAe nubo paccuMTeiBaeMoro gunons, nubo HacTpauBaemoro avnons. HacTpaveaemblii
OWMonb OTHOCUTENBHO NPOCT B KOHCTPYKUWMK M 06ecneyvBaeT manyt HeoNpeaeneHHOCTb NPy M3MEPEHWIA HAMPSKEHHOCTH
rons, CpaBHUMYIO C @HTEHHaMu, ykasaHHbiMk B pasgene A.2. KoadduuneHTel KanmbpoBKkM HacTpavBaeMoro OUMons
crnefyeT NpoBepsATs Unv B nabopatopun, koTopas pabotaeT Ha Gase HauMOHAanNbBHBLIX CTAHOAPTOB M CTPEMUTLCH MWHU-
MU3NPOBaTL HEOMNPenEeneHHOCTb onpeneneHus koadypuumneHTa kKanMbpoBKKM aHTEHH, UMK NYyTEM U3MEPEHUSA BHOCUMBIX
noTepk NMAOLWaAkyu MexXOy Napor aHanorMyHbIX OUMNONer, HaxoaALWNXCa Hag NNacTMHOW 3a3eMneHns (4TO COOTBETCTBYET
npunoxexuio D) n cpaBHEHUs X C paccyYNTLIBAEMON CBA3LKD C YYETOM MOTEPL CUMMETPUPYHOLLMX YCTPOWCTB (CM. Mpu-
noxenue C B CISPR 16-1-5). HegoctaTok HacTpanBaemoro gurnons CoCToUT B ero 6onbLlUoN ANMHE Ha HUKHEM KOHLe Ya-
CTOTHOrO AManasoHa, Hanpumep, oHa pasHa 4,8 m Ha yacToTe 30 MU, 4To NpU M3MEPUTEMNBHOM PAcCTOAHUK 3 M NpUBEaET
K NOrpeLIHOCTAM, 0ByCnoBNeHHbIM rpagreHTaMu dasbl M aMmnnnTyabl. Junons npy ero HacTporke Takke Hanbonee 4ys-
CTBWTENEH K OKPYXKaloLLEl cpefe, Tak YTO B3aUMHLIA MMMENaHC C ero 3epKarnbHbIM OTPa)XeHWeM B NNacTvHEe 3a3eMneHuns
MOXKET MEHATH KOA(hOULIMEHT KannMBpPOBKW aHTEHHLI HA BENWYUHY A0 6 AB Npu ropn3oHTansHO Nonspyu3oBaHHOM aunone
c yactotor 30 MIu, npn ckaHMpoBaHUK BeICOTEI OT 1 40 4 M OTHOCUTENBHO NNACTUHBLI 3a3emneHnsa. [o aToi npudKHe Ha
yacTtoTe Hke 80 MI'y pekoMeHayeTCa MCNob30BaTh YKOPOYEHHbIM AUNOMb, HACTPOEHHbLIA Ha 80 MIL.

A.3.2 HacTtpauBaembii gMnonb

[MpocTas 1 NpakTU4HaA KOHCTPYKLMSA HAacTpaMBaemMoro OUNoNsA COCTOMT M3 MOSyBOMHOBOrO PE30HaHCHOro OMMNons
1 NocrnegoBaTensHO-NapaniensHOro CUMMETPUPYIOLLENO YCTPOWCTBA C KOoaKcuanbHbIM LUNEAoM. 3HaYeHUs AnuHbl Ou-
Mons OT KOHYMKA OO0 KOHYMKa COCTaBnAlT NpubnmnantensHo 0,48 oT 3Ha4YeHWA ANVHBI BOMHbI, B 3@BMCHMOCTUY OT paguyca
anemeHTa gunons. KoadduumneHTsl kanubpoBkM aHTeHH s cBobogHOro NpoCcTpaHCTBa paccyUTLIBAIOT U3 NPUBELEHHOTO
HWKe ypaBHeHWs, oDecrneynBaioLLero 3ToT koapduumeHT B geunbenax. B HEM He y4YTeHbl MOTEPU CUMMETPHPYHOLLETO
YCTPOWCTBA, NO3TOMY K KOathUUMEHTY KannbpoBKM aHTEHHbLI MOXHO 406aBUTL yepeaHeHHoe sHaveHune 0,5 ob, a koad-
OMLUMEHT NoTepb HEOBX0AMMO nMpoBepuTb. KoahduUMeHT KannbpoBKA BEIMMCASOT cnegyowmm obpasom:

F, = 20lg(f,,) - 31,4,

roe F, — KoadhUUNEHT KannBpoBKM aHTeHHbI B 16 M1, a fiy — 4acToTa B Ml

Tak kak HacTpauBaeMblid Aunons Gonee YyBCTBUTENEH K OKPYXalolleln cpene, YeM LUMPOKONONocHan aHTeHHa
(3a UCKNKYeHWeM pe30HaAHCHOW 4acToThl, UCKNoYaa aHTeHHbl LPDA), To manoBepoATHO, 4To6kl obliag cymMmapHas
HeonpeaeneHHoCTk NPY MCMOMb30BAHUM HACTPAMBAEMOro AUNons Bbina MeHbLUe, YeM Y aHTEHH C Manon Heonpeaenex-
HOCTbHO, KOTOpbIE yKasaHbl B 4.5.2.
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A.3.3 YKopoYeHHbIn AMnonb

Mo>HO MCMonbL30BaThL AMMOMbL KOPOYE NOMOBKHLI ANVHLI BOMHbLI NMPY YCHOBKMW, YTO:

a) nonHaa anuHa Gonblwe Yem 1/10 AnvHbl BONHEI HA YaCcTOTE U3MEPEHUS;

b) oH coeavHeH ¢ kabenem, OCTATOMHO XOPOLLO COrMacoBaHHLIM Ha KOHLE NpUeMHUMKa, YTobbl 0becneynTs BO3-
BpaTHble NnoTepwn Ha Bxoge kabensa 6onee 10 gb. KanvbpoBka gomKkHa yYnTbIBaTb BO3BPAaTHbIE NOTEPU;

C) OH MMEET AMCKPMMMHALMWIO NO NoNapv3aunu, 3KBMBANEHTHYIO TOW, KOTOPYHO MMEET HAacTpavBaeMbld OUNOmMb
(cm. 4.5.3). Onsa atoro HeobxoAMMO CMMMETpUPYIOLLEe YCTPOWUCTBO, KOTOPOE OTBEYAEeT UCMbLITaHWK Ha HeCUMMeTpU4-
HOCTb, NpuBeaeHHoMY B 4.5.4;

d) ons onpepeneHus HanpsbKeHHOCTU U3MEPHEMOrO MOIs ONPefensoT KanMbpoBoYHy kpueylo (koadduuneHT
KanuOpOBKM aHTEHHLI) N UCMONb3YKT €€ B U3MEPUTENIBHOM PacCTOSHUK (T. €. MPU PacCTOAHUM HE MEHEE TPEeX 3Ha4YeHuN
ONWHBl Zunons).

MpumeyaHune — lony4eHHble TakuM oBpasom KOAMUUMEHTLI KaNMOPOBKW aHTEHH OOMKHbI obecneynsaTb
BbINOMHEHWE TPeGOBaHWA N0 U3MEPEHWUKD OOHOPOAHLIX CUHYCOMAANBHLIX MOMEN C TOYHOCTLID He xyxe +3 ab. Mpumepsl
KanuBpOoBOYHbIX KPWBLIX MPUBEOEHBI HA pUCYHKe A.1, HA KOTOPOM NOKa3aHo TEOPETUYECKOE COOTHOLUEHWE MEXIY Hanps-
EHHOCTBIO MOMSA U BXOAHbLIM HanpsbkeHWeM NprUemMHMUKa, MMEKLLEro BXoAHOM nMneaaHc 50 OM npu pasHbIX OTHOLLEHWAX
I/d. Ha aToM puUCyHKe CMMMETPMPYIOLLEE YCTPOWCTBO CYMTAETCA WaeanbHbIM TpaHcdopmaTopoM 1:1. OgHako cnegyet
OTMETUTb, YTO B 3TUX KPWBbLIX HE YYTEHbl MOTEPU CUMMETPUPYIOLLEro YCTPOWCTBA, Kabena 1 paccornacoBaHWe Mexay
kabenem n NpUEMHUKOM;

€) HECMOTPSA Ha MOTEPID YYBCTBUTENBHOCTM M3MEPWUTENS HaMNpsKEHHOCTWM MOMSA W3-3a BbICOKOrO KoadhdmumeHTa
KanubpoBKM aHTEHHbI, 0OYCMNOBIEHHOIO YKOPOYEHHOW ANUHON AMNONA, Npegen M3MepeHus 3Toro nsMeputens (onpege-
NAeMbili, HanpUMep, LWyMOM NPUEMHKMKa U KoahUUMeHTOM KannMbpoBKK ONNONA) AOMKEH OCTaBaTbCs Mo KpaHen mepe
Ha 10 b HwKe HOpMbI Ha MOMEXM.
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PucyHok A.1 — KoaddmumeHTel KanuBpoBKu aHTeHHb! B BUae KOpoTkoro avnons npu R, = 50 Om
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A.4 MNapameTpbl LWAPOKOMNONOCHLIX aHTEHH

A.4.1 OOwKMe nonoxeHusA

LllnpokononocHble aHTeHHbI, ucnone3yemMble B uamepeHuax CISPR, — aTo Takne aHTEHHbI, KOTOPLIE UMEIOT NUHENR-
HYH NONspuU3aUnio W NpegHasHadveHbl ANA UCMNOMb30BaHUA B LUMPOKOM OWana3soHe 4acToT. 3TO He NPensaTCcTBYeT HU Npu-
MEHEHMWI aHTeHH C OrPaHWYeHHO HACTPOMKOW ONWHbLI, HA A0BaBnNeHWo CeKUMA aNemMeHTOB aHTeHH. BxogHon umnegaHc
TaKuX aHTeHH 0DbIYHO ABMNAETCA KOMMNMEKCHOW BENMYNHOW. Hxke nprBeaeHbl Apyrie napamMeTpsbl, KOTOpbIe Takke MOXHO
YKa3blBaTh.

A.4.2 Tun aHTeHH

A.4.2.1 O6Lme nonoxkeHus

B nyHkTax A.4.2.2 — A.4.2.7 npuBegeHbl Heobxogumble pU3MHECKME NapaMeTpbl LUMPOKOMNONOCHBIX aHTeHH. Cne-
OyeT OTMETUTb, YTO HEKOTOpLIE NapamMeTpbl MOTYT NPUMEHATLCA HE K KaXO0M aHTeHHe.

A.4.2.2 AHTEHHbI C OMKCMPOBaAHHOM UM NEPEMEHHOI ANUHOW UNKM AnamMeTpom

Ecnu aHTeHHA MMEET NepeMEHHYI0 ANUHY, HEo6X0AMMO ONpeaennuTb KONMMYECTBO CEKLUIA, KoTopkle crieayeT noba-
BUTL UNK yBpaTth Ona nameHeHns 6a30Bo OMKCUPOBaHHOW AMNMWHEI.

MprvmedyaHWe — AHTEHHbI, HACTpaMBaeMble BO BCEM AMana3oHe, He CHMTAKTCH LLUMPOKOMOMOCHBIMM 1 MO3TO-
My B A.4 He yKa3saHbl. [lnamMeTp pamMoyHbIX aHTEHH 0BbIYHO HE MEHsIeTCs.

A.4.2.3 OTHoweHne rmyBurHbl K LUMPUHE UMK OMAMETP pamK®

Pasmep ykasbiBaloT B MeTpax. Hanpumep, gna LPDA HeobxooMMo ykazaTb ANWHY HECYLLEW KOHCTPYKUMX BOOMb OCK
W3MEDEHUA W LLUMPWHY CaMOoro BONbLLIOro aNeMeHTa.

A.4.2.4 AKTUBHasA UnK NaccuBHas aHTeHHa

LLIvpokononocHas aHTeHHa CYMTAETCH aKTUBHOW, ECNU B €€ COCTaB BXOAST YCUIUTENMW, NPeayCcUnuTenu 1 apyrve
HEMNWHENHbIE aKTUBHbLIE YCTPONCTBA, KOTOPbLIE YCUMNMBAKT CUrHam unu hopMUpyT aMinuTyaHO-4acTOTHYH XapakTepu-
CTUKY, UMM U TO 1 OpYTOe.

A.4.2.5 OpraHmnsaums MOHTaxa

Heobxogumo obecneynTb BeINOMHEHWE MDLIX crieumansHbIX TpeboBaHUIA MO MOHTAaXY NMOMUMO TEX, KOTOpbIE OT-
HOCSATCH K UCMONB30BaHWI0 TUMMYHOTO WTAaTUBa (TPEHOM) UK NO3UUMOHEPA @HTEHHbI.

A.4.2.6 Tun coeguHuTensa/pasbema

Heobxogumo ykazaTte nogxoasiwme pasbemMbl: BNC (6anoHetHbin), N, SMA u 1. n. Cnenyet ykasaTb QONYCK Ha My-
OUHY LITBIPbKA U OTMETUTL, YTO €r0 HEOBXOAMMO NPOBEPUTL LUTLIPEBBLIM U3MEPUTENBHBIM UHCTPYMEHTOM.

A.4.2.7 Tun cUMMETPUPYIOLLEro YCTPOWUCTBa

Heobxogumo ykasaTsk, ABMAETCA NM CUMMETPUPYIOLLEE YCTPOWCTBO YCTPOMCTBOM Ha COCPEAOTOYEHHbBIX 3rIeMeHTaXx,
Ha pacnpefeneHHbIX aNneMeHTax, HacTpanBaeMbIM YCTPOMCTBOM M T. N. CnenyeT ykasaTs KoadhULMEHT TpaHchopmaLu
CUMMETPUPYIOLLEro YCTPOWCTEA.

A.4.3 TexHu4yeckne TpeOOBaHUA K aHTEHHE

A.4.3.1 MNonoca 4acToT

Heobxogumo ykasaTb gManazoH 4acToT B Merarepuax Wiv Kunorepuax, rage aHTeHHa paboTaeT B pamMkax CBOWMX
xapaktepuctuk. Ecnn cyliecTeyeT onpedeneHHbIA cnan XxapakTepucTukia B geumnbenax Ha oktaey Ha niobom koHue aua-
nasoHa, 370 crefyeT yKasaThb.

A.4.3.2 KoathuuWeHT yCcuneHus 1 K03 |uUMeHT KannbpoBKN aHTEHHbI

A.4.3.2.1 KoadbdhUUMEHT yCUneHus

Heobxogumo ykazaTb TMMWYHBIA UNW peanbHbli KO3MUUKWEHT ycuneHua B Ab OTHOCUTENBHO M30TPOMHOrO M3ny-
yarens, obu.

A.4.3.2.2 KosgphUUMEHT KarnMbpoBKU aHTEHHbI

Heobxoaumo ykaszaTb ko3 hULIMEHT KANMBPOBKKM KOHKPETHOM aHTeHHbl B A6 (M~1). OTHocuUTensHO npoueayp Ka-
nunbposku aHteHH cm. CISPR 16-1-6.

A.4.3.3 HanpaBneHHOCTb K gnarpaMmma HanpaeneHHOCTU NpKU IMHEWHOW Nnonspusaumm

Heobxogumo onpeaenuTe guvarpaMMy HanpaBneHHOCTU M HanpaeBMeHHOCTb aHTEHHbI B rpagycax C rpachvkom B
MONAPHLIX KOOpAMHATAX B MNOCKOCTAX £ u H npyu JOCTAaTOYHOM KOMUYECTBE 3Ha4YEeHW 4acToThl, OTpa)awllem nioboe
CYLECTBEHHOE U3MEHEHWE B 3aBUCHMOCTM OT YacTOThl. [INg aHTEHH C OTHOCUTENBLHO HU3KOW HanpaeneHHOCTLH (Hanpu-
Mep, MeHee 6 abu) TpebyeTca ykasaTb OTHOLLEHWE NPAMOro UanyyeHus K obpatHomy B feumbenax. Ecnu guarpamma y
aHTEHHbI BCEHanpasneHHas, Hanpumep, B cnyyae gunons lepua, 3to HeobxoaMMo yKkasaThb.

A.4.3.4 KoacbdomuymeHnt VSWR v nmnenaHc

Heobxogumo ykasaTb MUHMMAarbHbIE BO3BpPaTHLIE MOTEPU U HOMWHANbLHLIA BXOAHOW uMnenaHc B Om. [JononHu-
TEMbHO MOXHO [1aTh BbIPaXXEHUE MUHUMArbHBLIX BO3BPATHbIX NOTEpb Kak MakcumansHoro VSWR.

A.4.3.5 XapakTepucTuka akTUBHOW aHTEHHbI

[nsi aHTeHH C aKTUBHBLIM KO3(hPULIMEHTOM YCUNEHWUS CNEOYET yKa3aTb YPOBHU NPOOYKTOB UHTEPMOAYNAUMKU, YPO-
BEHb NMOMEXOYCTONYMBOCTM MO OTHOLUEHWIO K HAMPSXKEHHOCTW 3MEeKTPUYECKOro M MarHMTHOTO NOSs, CO34aBaeMOro BHeLU-
HMMUK MOMEXaMM, U yKa3aTb KaKyko-nnbo noaxoasaLlyto npoBepky (1) ona onpeaeneHns paboTel ¢ Neperpyskoid nnm Henpa-
BUMbHOW paboTbl.
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A.4.3.6 YnpaBneHue MOLLHOCTbH

[Mpwn MCNonNbL30BaHUKM N3MYYEHUA ONSA UCMBITAHUS HA NMOMEX0YCTONYMBOCTL HEOBXOAMMO ONpenenvTs cnocoBHOCTL
yrnpaBneHns MakcManbHOW U NepeXoaHON MOLLHOCTLIO B BT.

A.4.3.7 Opyrue ycrnosus

Heobxooumo onpegenuTb AMana3oH TEMNepaTyp M BNaXKHOCTUM, B KOTOPbIX OMKHa paboTaTe aHTeHHa, YkasaTk M-
Bble Mepbl 6e30NacHOCTK, ECNK OHM NPUMEHSIOTCA B HE3ALLMLLIEHHOW 30HE, OTKPLITOW BO3AEWCTBMIO NOrOAHbLIX (hakTopOB.

A.4.4 KanubpoBKa aHTEHHbI

MeTogbl kanubposku aHTeHH npueedeHbl B CISPR 16-1-6.

A.4.5 WNndpopmaumsna ana nonb3oBaTens aHTEHHbI

A.4.5.1 Micnonb3oBaHne aHTEHHbI

Heobxogumo NprMBECTH ONMCaHWe UCMNONMb30BaHUS aHTEeHHbI M 06eCNeYnTs Hanu4mne CCbiNoK Ha cneuyanbHble Mephbl
NpPenocToOPOXKHOCTIA UMK OrpaHUYeHnsa ANA yMeHbLUEeHUS BEPOATHOCTU HEMpaBMIbHOMO MCMNONb30BaHWs.

A.4.5.2 duanyeckne orpaHnM4eHus

Heobxogumo ykasaTtb, MMErTCs N Kakue-nubo hunanyeckne orpaHuyeHns B UCNonbL30BaHUU aHTEHHLI, HanpUMep,
crnegywoLime:

a) MMHUManbHas BbiCOTa Had NNAacTUHON 3a3eMINeHNs;

b) pekomeHagyeman nonapuaaums 0THOCUTENBHO NNAacTUHbI 3a3eMINEHNS;

C) cneumansHoe UCMNOoNb30BaHWe, T. €. UCTONb30BaHUE TOMbKO B KAYeCTBE MPUEMHON aHTEHHbI WK NpefatoLeit
aHTeHHbl. OBbIMHO 3TO CBOAUTCA K hYHKLMM CUMMETPUPYIOLLErO YCTPOMCTBA, KacalLenca ynpaeneHusa MOLLHOCTBIO Npu
MaccUBHbIX aHTEHHAX, UMW HELBYHaNpPaBMNeHHbIM XapakTepucTMKaM akTMBHbIX aHTeHH. Ecnn ynpaBneHWe MOLHOCTLIO
OrpaHU4eHo NpobosMK HeMasHHBIX COEAUHEHUI 3NEMEHTOB aHTEHHEI, 3TO HEODBXOAMMO yKa3aThb.

d) npocTas oMmu4eckas NpoBepKa AN YCTAHOBMNEHUS LENOCTHOCTA aHTEHHbI;

€) MUHUManbHoe paccToaHWe Mexay uamepsemsivm EUT v Brivkaillum K HEMY 311eMEHTOM aHTEHHbI.

68

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 74 /106
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

MpunoxeHune B

(XXX)
(UcknioveHo)
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MpunoxeHwne C
(o6azaTtensHoe)

CucTtema BonbLINX paMOYHbIX aHTeHH ANA U3MepeHUNA ToKa, HAaBOAWMOro MarHUTHLIM Nonem,
B nonoce yactot oT 9 kl'y oo 30 My

C.1 Obwme nonoxeHuna

B naHHOM NpunoxeHun npegcTaBneHa MHQOpMaLUmus M AaHHble, Kacarlmecs U3MepeHusa ToKa, HaBoOgUMOro B CH-
cteme 60MbLWMX pamMoyHbIX aHTeHH (LLAS) marHuTHEIM nonem, nanyyaembiM oanHodHeiM EUT, pasmelteHHeiM B LEHTPE
LLAS, B nonoce y4actot ot 9 kl'y go 30 My, MHdpopmaums o gaHHOW CUCTEME PaMOYHbIX aHTEHH MPUBEAEHA B noapas-
aene 4.7 n B CISPR 16-2-3, cm. Take [9].

B HacToAwem npunoxeHun npyveeneHo onucadve LLAS, a Tawke npencraBneH MeToq Banvaaunnv OTOENbHbIX pa-
MOMHBIX aHTEHH, BXxoasLwmx B coctae LLAS. NpreeneHsbl koadhduumneHTol NpeobpasoBaHnsa ANa yCTaHOBNEHWUS] COOTHOLLE-
HUS MEXAY OaHHBLIMU MO TOKY, HABEOEeHHOMY MarHUTHbLIM MOneM, U AaHHLIMU N0 MarHATHOMY MOS0, KOTOPLIE MOMy4atoT,
koraa To e EUT mnamepsioT ¢ NOMOLLBH 0AHOPAMOYHOW aHTEHHBI ANA MarHUTHOrO Mons, pa3MeLLeHHO Ha onpeaeneH-
HOM paccToaHun oT EUT.

C.2 KoHcTpykuua LLAS

LLAS (cm. pucyHok C.1) cocTouT u3 Tpex B3aUMHO NepneHanKynsipHeix Bonbwmnx paMoYHbIX aHTEHH, ONUCaHHBIX B
pazgene C.3. Beca LLAS pacnonoxeHa Ha HEMETANNUYECKOA OCHOBE.

KoakcuanbHbin kabene 50 Om mexay npobHukKom Toka Kaxaon LLA u koakcnanbHbIM NepekniyarteneM U Mexay
3TUM MepekniodaTenemM U naMmepuTensHelM o0bopygoBaHWeM OOMKEeH MMEeTb NOBEPXHOCTHBIV MepedaToyHbli UMnedaHc
MeHee 10 MOm/m Ha YacToTe 100 k'y u meHee 1 MOM/M Ha byacToTe 10 MIy. 3To TpeboBaHue BLINOMHAETCS, HAaNpUMep,
npy UCMNomMb30BaHUK AKpaHUPOBaAHHOIO KoakcuaneHoro kabens RG-223/U ¢ ABOWHON ONNETKON.

Bce coeguHuTenbHble yCTPOWCTBA AOMKHBI MMETH MOBEPXHOCTHLIA NepesaToyHbii MMNegaHc, ConocTaBUMbli C Mo-
BEPXHOCTHbIM NepegaToYHbIM MMnedaHcoM koakcnaneHoro kabens. [JlaHHoe TpeboBaHve BbIMONHASTCS, Hanpumep, Np1
ucnonb3oBaHuMu pasbemoB BNC xopollero ka4yecTBa ¢ UaHroBbIiM 3axxumMoM (cM. [1]).

Bce kabenu Heobxogumo cHabauTb dheppuToBbIMKM NornotTuTenamMu (F Ha pucyHke C.1), 4to obecnednT nocneno-
BaTeNnbHOe COMpPOTUBMNEHKE B CUHGa3HOM pexume Rg > 100 Om Ha yactote 10 MIu. JaHHoe TpefGosaHue obecneunsa-
eTCH B Criy4asx, Korga KoHCTpyKuus heppuToBOro NornoTuTens BkNwyaeT, Hanpumep 12 koney (Topovaoes) Tuna 3E1 ot
komnanum Ferroxcube [MUHUMAanNbHBIA pa3mep B Munnumetpax: 29 (BHewHun anametp), 19 (BHyTpeHHUA guametp), 7.5
(BbICOTA)].

C.3 KoHcTpykuusa 60nbLIOW paMo4HOW aHTeHHbI (LLA)

Kaxpan LLA cuctembl LLAS BeinonHsieTca M3 koakcuaneHoro kabens, noBepXHOCTHBIA NepeaaroyHbIi MMnegaHc
koToporo ykasaH B C.2. [lomumo 3T0ro, ConpoTMBNEHWe BHYTpeHHero npoBoaHuka kaxgow LLA gomkHo 6bITe 4OCTaTOMHO
HU3KUM (CM. npyvMedaHne 1). Oba TpeboBaHUA BLINOMHAKTCA, HANPUMEP, NPW UCNONL30BaHUA 3KPAHWPOBAHHOIO KOaKCH-
anebHoro kabena RG-223/U ¢ ABOWMHOW ONNETKON.

[ns coxpaHeHuna kpyroBol opmbl kKaxkgor LLA n ang 3auTel KOHCTPYKUWWM NPOPE3W, Kak Ha NpumMepe, npeacTas-
neHHoM Ha pucyHke C.2, kabenb yknaabiBaT B TOHKOCTEHHYIO HEMETaNMNMYECcKyo TpyOKy C BHYTPEHHUM AMaMETPOM Npu-
BrmsuTensHo 25 MM. C TOW e Lenbk JoNyCcKaeTca UCMOoNb30BaTh U APYriue HEMETamNMM4YeCckne KOHCTPYKLIMK.

CraHoapTHeln gnameTp kaxkgon LLA onpegenswT kak D = 2 M. [pr HeobxogMMoCTW, HanpuMep B criyyae Kor-
aa EUT umeeT Bonblive pasmepbl, D MoxHO yBennunTe. OgHako B nonoce yacTtoT Brnote Ao 30 MMy makcumaneHbIi
JOMyCcTUMbIA OMameTp cocTtaenseT 4 m. [lanbHelllee yBenuyeHWe anaMetpa MOXET Bbi3BaTb CNyYaliHble Pe30HaHChI
xapaktepucTukm LLAS Ha BblCOKOYaACTOTHOM KOHUE W3MepuTenbHoro AuanasoHa. Metog Banugauum, ykasaHHell B C.4,
npumeHsoT Ana pamok LLAS c gnametpamn 2, 3 unu 4 m.

Cnegyet OTMETUTb, YTO MPU YBEMUYEHWW AMAMETPA, YyBCTBUTENLHOCTL LLA K BHELWHEMY WyMYy YBENUYMBaETCH
NPONOPLMOHANLHO ANaMeTpy, a ee YyBCTBUMTENBHOCTE K NOMNE3HbIM cUrHanam obpaTtHO NponopunoHanesHa kBagpary aua-
MeTpa.

B kaxpgoi LLA ecTb ABe npopeauw, pacnonoxeHHble Opyr NPOTUB Apyra U CUMMMETPUYHO OTHOCMTENBLHO NPOBHKKa
Toka kaxgow LLA (cm. pucyHok C.2). Takan npopesb, coenaHHas BO BHELUHEM MPOBOAHMKE KOoakcuanbHoro kabensa aH-
TEHHbI 1 NoKa3aHHas Ha pucyHke C.3, gomkHa MMETb LWMPUHY MeHee 7 mM. Kpas npopesn coequHeHbl NocneaoBaTernsHo
Yyepes ABa napannenbHblx KoMmnnekTa peanctopos no 100 Om. LleHTp Kagon nocnegoBaTenbHOM LEnU CoOedUHEH C BHY-
TPEHHWUM NPOBOOHUKOM KOAKCManbHOro kabens aHTeHHbI.

C KaxaoW CTOpPOHLI NPOPEe3n BHELLHUIA MPOBOAHWMK KOAKCUAnNbHOM0 aHTEHHOIO kabens AonycKaeTCa KpenuThb K NnnaH-
Ke nepemblyKe U3 MaTepuana nevyaTtHoWn nnatel ABYyMA MeOHbLIMW NPAMOYFONbHUKaMKU, PAcCTOAHWE MEXAY KOTOPbLIMU CO-
CTaBnsieT He MeHee 5 MM, ansi obecneyeHns XKeCcTKOW KOHCTPYKLUMK npopesn (cM. pucyHok C.4).

[MpoBHuk Toka, HageTeIn Ha BHYTPEHHWIA NPOBOAHUK KoakcuanbHoro kabena LLA, gomkeH MMeTb YYBCTBUTENBHOCTb
1 B/A B nonoce 4actoT oT 9 kl'y go 30 MI'y. BHocuMbIi nMnegaHc NpobHKMKa ToKa AoMmKeH BbiTb 40CTaTOMHO HU3KUM
(CM. NpUMeYaHKe).
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MpumeyvyaHune — [na obecnevyeHns nOCKOW YaCTOTHOW XapaKTepUCTUKK ANA Kakgol LLA Ha HMKHEM KOHUe
yactoTHoro aunanasoHa 9 kl'y — 30 My peancTuBHasA 4acTb BHOCUMMOTO nMneaarca R, npobHuka Toka formkHa BbiTe Ha-
MHOro MeHblle 2n f L Ha yacToTe f= 9 kl'l, rae L, npegctaensaeT UHAYKTUBHOCTbL NpoBHKUKa Toka. NoMUMo 3Toro cymma
R, *+ R; nomxHa 6biTe MeHblue unu pasHa X; /10 = (2r £ L)/10 Ha vacTote 9 kU, rae R; — CONpOTUBNEHNE BHYTPEHHETD
NPOBOAHMKA paMKK, a L — MHOYKTMBHOCTL pamku. OTa MHAYKTMBHOCTE cocTaBnaeT npubnuantensHo 1,5 MkIH/M no okpyx-
HOCTW; TakuM oBpasom, Ana Kaxaoi ctaHgapTHoi LLA ¢ auametpom 2 m X; = 0,5 Om Ha vacTote = 9 k1.

BrewHwuin npoBogHuk kabena LLA gomkeH coeOuHATLCA ¢ METannMYyeckuM KOHTEWHEepOM, B KOTOPOM HaxoAuTcst
npobHuk Toka (cM. pucyHok C.5). MakcumankeHble pa3mepbl [aHHOMO KoHTeWHepa ByayT cnegylowmumMu: wupuHa — 80 mm,
anvHa — 120 mm v BeicoTa — 80 MM.

[nsa HegonylweHns HexenaTenbHOW eMKocTHOM cessu mexay EUT v LLAS paccTtosHue mexay EUT n anemeHTamm
LLAS pgomkHo coctaensaTe He meHee 0,10 oT guametpa pamky. Ocoboe BHUMaHWe criefyet obpawate Ha nposoga EUT.
Kabenu OomkHbl UOTU BMECTE W BbIXOOWUTE U3 UCNbITaTenbHOro obbema B ogHoM okTaHTe LLAS, Ha paccTosiHuM He MeHee
0,4 m o1 ntoBon pamku LLAS (cm. pucyHok C.6).
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MoacTaBka v CTON: HEMETaNNUYeckne

S — aHTeHHan npope3b; C — npobHWK Toka; F — heppuUTOBLIM NOrMNOTUTEND

PucyHok C.1 — LLAS, cocToswas U3 Tpex B3aumMHo neprneHgukynapHeix 60nbLUIUMX paMOYHbIX aHTEHH
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Hemetannuyeckas Tpybka auamerpom 25 MM (TOHKOCTEHHas)

MNpopesb Mpopesb

KoakcuanbsHbli
kabens RG 223/U

Puecyrok C.2 — LLA ¢ gBymA npope3siMy Ha NPOTUBOMNONOXHbBIX CTOPOHAaX, PacnonoXeHHbIMU CUMMETPUYHO
OTHOCWTenNbHO NpobHKMka Toka C

<7 MM PesucTop (4x)
100 Om 100 Om
=
= M I
= 5 / §
F 100 Om ==l=={"100 Om
KoakcuanesHbii / <7 MM
kabenb RG 223/U KoHeTpykuus
npopesau

PucyHok C.3 — KoHcTpykuus npopesu B LLA

KoakcuanbHbiin
kabens RG 223/U

KoakcuanbHbIA
kabens RG 223/U

NPAMOYronbHUKamMmn, npunasHHBIMA
K BHELUHEMY NPOBOAHWKY

PucyHok C.4 — lMpumMep KOHCTpyKUMK npopesn LLA ¢ ucnons3oBaHMeM nepembldky U3 Matepvana nevyatHon nnarkl
Ans obecneyeHns XecTKOW KOHCTPYKUMK
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BHYTpEHHWIA
NPOBOAHUK

BHELLUHWA MPOBOHWK,

COEANHEHHDIA )
C METanu4eckoil kopobkor

MeTtannuyeckas

Mpo6Huk Toka 1 B/A KopoBka

PucyHok C.5 — KoHCTpyKUMA MeTannmyeckoi kopobkn ¢ NpoBHUKOM TOKa

Pasmepbl B MeTpax

EUT

04\ /)

0,4

0.4

Bce kabenu npoxoasT Yyepes oauH okTaHT LLAS
Ha paccTosiHuu He Grivxke 0,4 M OT kakoin-nubo
M3 TPex pamok

PucyHok C.6 — lNpumep npoknagky Heckonbknx kabenen ot EUT ¢ MuHMMM3aLmMen eMKOCTHOW CBA3N
Mexay npoeogamu u LLAS

C.4 Banupauua LLAS

Banugauwnio LLAS cnegyeT NpoBOgUTL NyTEM M3MEPEHUs ToKa, HAaBOAMMOro B Kaxgon m3 Tpex LLA ¢ nomoLb
aunons ansa nposepkun LLAS, nogknioyeHHoro kK BY-reHepatopy ¢ BeixogHeiM conpoTtueneHuem 50 Om, kak ykazaHo B C.5.
MarHuTHoe none, uany4YaemMoe aunonemM, No3BonseT NPpoBECTU NPOBEPKY YyBCTBUTENLHOCTM LLAS K MarHUTHOMY Mnormio.
3AnekTpuyeckoe none, nanydaemoe gunonem ansa sepudmkaumm LLAS, npeaHasHaveHo Ans NPOBEpKA TOro, YTO YyBCTBU-
TenbHoCTb LLAS K anekTpuyeckomy MoK OCTAaTOMHO HU3Kas.

Banvpauwio LLAS cneagyeT npoBognTh Ha NnoLlagke, rge 06bl4HO BLIMNOMHAKT U3MepeHns ¢ nomollbio LLAS. 3T1o
Jenaetca AnsA Toro, 4Tobbl y4eCTh BNWAHWUE MoNa, CTEH U aHanoruyHbIX 06 LEKTOR U NOBEPXHOCTEN B KOHKPETHOW cpene,
oKpyatoLlen LLAS.

MamepeHuna napameTpoB BanvaaumMu Heobxodumo NpoBoAWTE Kak MUHUMYM Ha cregytowux yactotax: 9, 100 klu;
1,2,3,5,10, 15, 20, 25 1 30 MI'u.

73

GostExpert.ru
https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

Haeogumelin Tok criegyeT uamepsaTb B oyHKLMK OT 4acToThl B nonoce YacTtoT oT 9 kMy go 30 My B BOCBMK NO3ULIMSAX
aunons ana nposepku LLAS, kak nokaszaHo Ha pucyHke C.7. Bo Bpems Takoro uamepeHuns aunonbs Anga nposepky LLAS
OOMKeH HaxoauTLCA B NNOCKOCTU UCMbITyeMol LLA.

B kaxgoi M3 BOCbMU MO3ULKMIA U3MePEeHHbIA KO3MULIMEHT OLIEHKU, BblpaxeHHbl B AB (OM) kak 20Ig(VgOH,), rae
VgO — HanpsbkeHne pasoMKHYTOR uenu BY-renepartopa, a [, — n3amMepeHHbIil TOK, He JOMKeH OTNUYaTbcs OT NPUMeHAeMOo-
ro aTanoHHoro koadduureHTa oueHku, npuBegeHHoro Ha pucyHke C.8 v B Tabnvue C.1, Bonee yem Ha £3 gb.

OTanoHHble KO3 MULIMEHTLI OLEHKU, NpUBeLeHHble Ha pucyHke C.8 n B Tabnuue C.1, cnpaseanuvesl ansa LLAS ¢
KpYrmbIMU paMKkaMu, UMetoLLMMu guameTpbl D, paBHble 2, 3 unu 4 m.

TabnuuHble 3HAYEHWA KPUBLIX, MPUBEOEHHLIX Ha pucyHke C.8, npuBegeHsl B Tabnuue C.1. 31n TabnuyHble 3Haye-
HWA HeobxoauMo ucnone3oBate Npy Banugauum LLAS.

MosAcHUTENbHLIA MaTepuan W ypaBHeHWs ONs pacyeTa 3TanoHHbIX KO3(UUMEHTOB OLEHKW MNpuBedeHbl B
CISPR TR 16-3:2020 [23].

Bonblas pamoyHasn aHtedHa (LLA)

Ounone
Aans nposepku LLAS

BY-renepatop

MamepuTtensHoe
oGopynoBaHue

PucyHok C.7 — Bocemb No3avumii AMNONBHOW aHTEeHHbI, MCNonb3ayeMon ans npoeepkn LLAS, Bo Bpems Banmgaumm LLA
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KoadhdmumeHT oueHku, b (Om)

A

110

100~

90

80

70

60

0,01

0,1

10 MYacrora, MFLL

PucyHok C.8 — 3T1anoHHble KoadhpULMeHTbI OLEeHKW ANA paMOYHbIX aHTeHH ¢ AuaMeTpamu 2, 3Mn 4 m

FOCT CISPR 16-1-4—2023

Tabnuya C.1 — 3TanoHHble KO3MMPULNEHTLI OUEHKW, NPUBEOEHHbIe Ha pucyHKke C.8, Ans paMO4YHbIX aHTEHH C
gvnameTrpamun 2, 3m 4 m

GostExpert.ru

https://GostExpert.ru/gost/gost-16-1-4-2023

3TanoHHbIA KO3 MULWMEHT OLIEHKN 3TanoHHbIM KOAMDULNEHT OLIEHKK
”a“‘lerouTa LLAS 2 M LLAS 3™ LLAS 4 m qau?nTrTa’ LLAS 2 m LLAS 3 m LLAS 4 m
Ab (Om) a6 (Om)
0,009 72,52 81,07 86,64 7 79,57 87,87 93,13
0,01 72,562 81,07 86,64 8 80,47 88,71 93,88
0,02 72,52 81,07 86,64 9 81,30 89,45 94,54
0,03 72,52 81,07 86,64 10 82,04 90,12 95,11
0,04 72,52 81,07 86,64 11 82,72 90,71 95,62
0,05 72,52 81,07 86,64 12 83,34 91,24 96,07
0,06 72,52 81,07 86,65 13 83,90 91,72 96,47
0,07 72,62 81,07 86,65 14 84,42 92,15 96,84
0,08 72,52 81,07 86,65 15 84,90 92,54 97,18
0,09 72,52 81,07 86,65 16 85,34 92,89 97,50
0,1 72,52 81,07 86,65 17 85,75 93,22 97,80
0,2 72,54 81,08 86,66 18 86,13 93,53 98,10
0,3 72,55 81,10 86,68 19 86,48 93,82 98,39
0,4 72,58 81,13 86,70 20 86,81 94,09 98,67
0,5 72,61 81,16 86,73 21 87,12 94,35 98,94
0,6 72,65 81,20 86,77 22 87,41 94,60 99,21
0,7 72,70 81,24 86,82 23 87,68 94,85 99,47
75
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OkoHYaHue mabnuusi C. 1

3TanoHHbIA KO3hhULUNEHT OLEHKN 3TanoHHbIA KO3MUUNEHT OLEHKK
”a&}fa’ LLAS 2 m LLAS 3 m LLAS 4 m qa&ﬁm, LLAS 2 m LLAS 3 m LLAS 4 m
AB (Om) A6 (Om)
0.8 72,75 81,30 86,87 24 87,94 95,09 99,72
09 72,81 81,36 86,93 25 88,19 95,32 99,96
1 72,88 81,42 86,99 26 88,43 95,56 100,18
2 73,81 82,33 87,88 27 88,66 95,79 100,38
3 75,01 83,51 89,02 28 88,88 96,02 100,57
4 76,26 84,72 90,19 29 89,09 96,25 100,73
5 77,46 85,88 91,28 30 89,30 96,47 100,88
6 78,56 86,93 92,26 — — — —

C.5 KoHCcTpyKuua oMnonbHOW aHTeHHb! Ansa npoeepku LLAS

[OunoneHana aHTeHHa ana nposepku LLAS, npueegeHHan Ha pucyHke C.9, 6bina pazpabotaHa onsa oqHOBpPEMEHHOMO
M3NyyYeHUss MarHUTHOTO Mons, KOTopoe A0MmkHO namMepatbea LLAS, n anektTpudeckoro nons, kotopoe LLAS nopasnser.

KoHcTpyKkuus annonsHoW aHTeHHbl Ana npoeepku LLAS, kak nokasaHo Ha pucyHke C.9, BbiNonHeHa Ha Koakcuarb-
HoMm kabene RG 223/U vnn koakcuansHoM kabene aHanorMyHoro tuna. Ee wupuna W= 150 cm, a npoceet s = 10 cm
(paccTosiHue mexay ueHTpamu kabenel) cornacHo pucyHky C.9. [Npopesb BO BHELWHEM NPOBOAHWKE KOAKCUAaNbHOro Ka-
Bensa oenuT OWNOMbLHYI0 aHTeHHY Ha ABe nonoeuHel. OgHa nonosuHa gunonsa (Npaeas — Ha pucyHke C.9) 3amMelkaeTcs
HaKOPOTKO Y pasbema W Y Npopesn HanpoTMB pasbema. JTO 03HAYaeT, YTO BHYTPEHHWUIA U BHELLUHWIA NMPOBOAHWKMA KOaK-
cuaneHoro kabens anekTpuYeckn coeduHeHsl BMecTe. DTy NOMNOBWHY AWNONS NOACOEAWHAIOT K ONMOPHOMY 3a3eMIEHNI0
KoakcnaneHoro pasbema [baroHeTHoro (BNC) nnn ananornyHoro tvnal. K ueHTpansHOMY LUThLIPH KOAKcuanbHOro pasb-
emMa NoACcOoedVHAT BHYTPEHHWIA MPOBOAHWK KOaKCcUanbHOro Kkabens, KoTopblii hopMypyeT NeByk MONOBUHY AWNONS Ha
pucyHke C.9, a BHELHWIA NPOBOAHUK — K OMOPHOMY 3a3eMIeHWI0 3TOr0 KOaKcHanbHOro pasbema.

[ns akpaHupoBaHWsa coeguHeHWn BOMW3KM KoakcuankHOro pasbema credyeT MCMonb30BaTk HebonbLIoW MeTannu-
YeckWin KoHTeWHep. BHelHW NpoBOAHKUK ABYX NOMNOBUH KoakcuanesHoro kabens ounona v ONopHoe 3a3eMNeHne Koakcu-
ansHOro pasbema NoACOedMHSAIOT K 3TOMY KOHTENHEpPY.

[ns skpaHnpoBaHusa coeguHeHnin BBnuan BNC-pasbema gonyckaeTcs UCnonb3o0BaTe HEBOMbLLOW MeTannuMyeckuin
KOHTelHep. BHelwHwn NpoBogHMK OBYX NMONOBMH KOakcuanbHoro kabens u onopHoe 3azemneHve BNC-paswema nogco-
E0VHSAT K 93TOMY KOHTeNHepy.

[ns obecnevyeHuns eCTKOW KOHCTPYKLMWM AUMNOSb YCTaHaBNMBAIOT Ha HENPOBOAALLYIO OCHOBY.
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BHeLwwHWit NpoBOAHWK NPaBOon YacTw,
NoAcOedNHEHHbIA K BHYTPEHHEMY NPOBOAHWUKY

MpaBas
4yacTb

]4—

100

s=

: A\
J

Ounone ana npoeepku LLAS KoakcuanbHblii

kabens RG 223/U

MeTannuyeckuii KOHTelnHep

INepas
4acTb

\ KoakcuanbsHbli pagbeM

n puMmedvyaHune — YKasaHHble PacCCTOAHUA — 3TO PACCTOAHUA MEXOY LUEeHTpaMu kabenein.

PucyHok C.9 — KoHcTpyKUMSA OUNONBHOW aHTeHHb! Ons npoBepkn LLAS

C.6 KoadpchuumeHTbl NnpeobpazoBaHuna

C.6.1 ObwKe nonoxeHUnA

B paHHom paszgene paccmatpuyBaloT KoadhdULMEHT, C NOMOLLBK KOTOPOro TOK, M3mepeHHbln B LLA ¢ HecTaHaapT-
HBIM OUaMeTpoM, npeobpasyeTca B TOK, KOTOPLIA BO3MOXHO M3MEPUTL NpW Ucnonb3osaHun LLA co ctaHgapTHeIM aua-
meTpoM D =2 m (cm. pyucyHok C.10 1 Tabnivuy C.2). 3aeck Takke paccMOTpeH KoaULWEHT, C NOMOLLbH KOTOPOro TOK /,
HaBogumbl B LLA ncneityembiM obopygoeaHmeM, npeobpasyetca B HanpshkeHHOCTb MarHUTHOMO nona H Ha onpegeneH-
HoMm paccTosiiin oT EUT (cm. pucyHok C.11 u tabnimyy C.3). MNoscHMTENBHLIA Matepuan v ypaBHEHWA ONA pacyeTa Takmx
KoathpuumeHToB NpeobpasoBaHus npueegeHsl B CISPR TR 16-3:2020 [23].

C.6.2 KoadppuumeHTbl NpeobpazoBaHus Toka ansa LLAS ¢ HecTaHAapTHLIM AMaMeTPOM

PasHocTb S, B 4B mexay Tokom, namepaembiM B LLA ¢ aguametpom D, M, 1 TOKOM, KOTOPbIA MOXET ObITe U3MEpPEH
¢ nomoubto LLA co ctaHgapTHeiM guameTtpoMm D = 2 M, BblpaXeHHbIM B norapudmMu4eckux eguHuuax [Hanpumep, B b

(MkA)], npegctaBneHa Ha pucyHke C.10 (1 B Tabnuue C.2) Ans HecKonbKUX 3HavdeHuin D 1 onpegensieTcs cornacHo ypas-
HEHWIO

Sp=lp w1l w (C1)

roelp Wl ,, — 3HaYeHuA TOKOB, HaBedeHHbIX B LLA ¢ ouametpom D u B LLA co cTaHgapTHeIM AUaMeTpoM 2 m
COOTBETCTBEHHO, BblpaXeHHble B noraprudmuyecknx eguHuuax [Hanpumep, B Ab (MkA)].
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FOCT CISPR 16-1-4—2023

OTHocuTenbHas YYBCTBUTENBHOCTD, nb

A
15
™M
10 T
1.5m
5 ———
0 2Mm -
B |
3w N N
-10
am /
-15
0,01 0,02 0,05 0,1 0,2 0,5 1 2 5 10 20 30
‘ YacToTa, My

PucyHok C.10 — YysctButensHocTs Sp LLA ¢ anametpom D oTHocuTeneHo LLA ¢ anameTtpom 2 m

Ta6nuuya C.2— YysctButensHocTe Sy LLA ¢ gnametpom D oTHocuTensHo LLA ¢ anameTpom 2 M (pucyHok C.10)

LLAS agvamertpom D LLAS anametpom D
qah‘lerouTa' 1w 1,5 M 3m 4m qaﬁﬁ“’ 1w 1,5 M 3 M 4wm
nb nb nb nb nb nb nb nb
0,009 12,88 5,34 -7,50 -12,80 7 12,72 5,24 =125 -12,24
0,01 12,88 5,34 7,50 -12,80 8 12,67 5,22 =18 -12,08
0,02 12,88 5,34 -7,50 -12,80 9 12,62 5,19 =T ol -11,92
0,03 12,88 5,34 -7,50 -12,80 10 12,56 5,16 ~7,02 -11,75
0,04 12,88 5,34 -7,50 -12,80 1 12,50 5,12 -6,94 -11,58
0,05 12,88 5,34 -7,50 -12,80 12 12,43 5,08 -6,85 -11.41
0,06 12,88 5,34 ~7,50 -12,80 13 12,36 5,04 -6,76 ~11,25
0,07 12,88 5,34 -7,50 -12,80 14 12,29 5,00 -6,67 -11,09
0,08 12,88 5,34 ~7.,50 -12,80 15 12,21 4,96 -6,58 -10,96
0,09 12,88 5,34 -7,50 -12,80 16 12,12 4,91 -6,50 -10,84
0.1 12,88 5,34 =7.,50 -12,80 17 12,04 4,87 -6,42 -10,73
0,2 12,88 5,33 ~7,50 -12,80 18 11,95 4,82 ~6;35 -10,65
0.3 12,88 5,33 -7,50 -12,80 19 11,86 4,77 -6,28 -10,58
0.4 12,88 5,33 ~7.50 -12,80 20 1,77 4,73 ~6,23 -10,53
0,5 12,88 5,33 -7,50 -12,80 21 11,68 4,68 -6,18 -10,50
0,6 12,88 533 -7,50 -12,80 22 11,60 4,64 -6,14 -10,48
0,7 12,88 5,33 —7,80 =12;80 23 11,51 4,60 =811 -10,46
78
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OkoHyaHue mabnuus! C.2

FOCT CISPR 16-1-4—2023

LLAS anametpom D LLAS gnamerpom D

uaﬁrfa, Tm 15m 3m 4w ”a&}‘ga’ Tm 15m 3m 4w

nb nb nb nb nb b b nb
0,8 12,88 5,33 -7,49 -12,80 24 11,42 4,55 -6,09 -10,45
0,9 12,88 5,33 -7,49 -12,79 25 11,33 4,52 -6,08 -10,44
1 12,87 5,33 -7,49 -12,79 26 11,25 4,48 -6,08 -10,43
2 12,86 5,33 -7.48 ~12,75 27 11,17 4,45 -6,08 -10,40
3 12,85 5,32 -7.45 -12,69 28 11,09 4,41 -6,09 -10,37
4 12,83 5,30 -7,41 -12,61 29 11,02 4,39 -6,10 -10,32
5 12,80 5,29 -7,37 ~12:560 30 10,95 4,36 =6,12 -10,25

6 12,76 5,27 -7,31 =12,38 — — — — —

C.6.3 NpeobGpaszoBaHne namepeHHoro Toka LLAS B Hanps:keHHOCTb MarHUTHOro nNons

KoathduuneHT npeocbpasoBaHua, NnpeactaBneHHblil Ha pucyHke C.11 1 B Tabnuue C.3, oTpaxaeT Hauxyawuid cry-
Yyain (Hanbonbluee 3HaYeEHWE) ANs BCeX TPEX NOonApu3aunii, KOraa CHUTAIOT, YTO UCTOYHWMK MArHUTHOTO Nomns pacnonoxeH
B UueHTpe LLA 1 ero marHWTHbIM AUNONBHBIA MOMEHT NepneHankynapeH nnockoctn aton LLA ana Bcex Tpex pamok LLAS.
B takom cnyyae nogo6Hbin KoadpuumeHT npeobpasoBaHUs OOMYCKaeTCs WMCMOoNb30BaTh ANS OLEHKW HanpshKeHHOCTH
MarHWTHOro Monsi B Hauxydllem cryyae, KOTOPYH WU3MepstoT PamMO4HOW aHTEeHHOW, yKasaHHoW B 4.3, Ha onpedeneHHbIX
namepuTteneHblx pacctosaHuax (3, 10 nnu 30 m) ot nepuchepum EUT, korga ueHTp paMoYHOM aHTEHHBI HAXOAUTCS Ha Bbl-
cote 1,3 M OTHOCUTENBHO METanNMYecKon NNacTUHLI 3a3eMINeHNs UCMLITAaTENLHOW MNowaaki (Npy 3TOM caMas HUKHAS
nosepxHocTe EUT oTcToMT OT nnacTtuHel 3azemneHysa Ha 80 cwm), a EUT Bpawatot no Bcem asaumyTanbHbIM Yrnam npu
BCEX NOMAPM3auMax TPeX pamMoyHbix aHTeHH. OUEeHKY HanpsKeHHOCTK Nond nony4varT nyTtem gobasneHns koadpuumeH-
Ta npeobpasoBaHua, npueeaeHHoro Ha pucyHke C.11 u B Tabnuue C.3, Kk ypOBHIO HABEAEHHOMO TOKa B XydLleMm cny4ae,
namepeHHoMmy oT EUT ¢ Tpema pamkamu cuctembl LLAS Ha YyacToTe U3MepeHus.

MpumevaHue 1 — YacTo B TPAAULMOHHBIX METOAAX WCMBLITAHWA Ha HaMpsKEHHOCTb MarHUTHOro nons
(Hanpumep, npmeeaeHHbix B CISPR 11 [24]) ncnonb3yoT paMoOYHY aHTEHHY, yKasaHHyH B 4.3, ycTaHaBNMBaeMy UCKITH-
YWTensHO B BepTUKaneHOW NnockocTu, korga EUT noeopaymBaloT TONBKO BOKPYT €ro BepTuKansHon ocu. B atom cnyyae
N3MepSIOT TOMNBbKO NOPU30HTanbHbLIE AUMNONbHbIE MOMEHTEI, T. €. ANNOSbHbIE MOMEHTHI, NapannenbHbIe NNacTuHe 3a3emM-
nenus. CnegoeatensHo, B cnyyae, korga EUT Takke cosgaeT BepTUkanbHble AMNONBHBIE MOMEHTBI, 3TOT KOadhuUMeHT
npeobpasosanus LLAS 3anpelyeHo ncnons3oBaTe A58 cpaBHeHUs pe3ynstatoB obonx MeTogoB nameperHusn. OgHako atoT
koacppuumeHT LLAS MOXKHO NpMMeHATL 4NA CpaBHEHWUI C pe3ynkTataMu MeToga M3MepeHUs HanpsXKeHHOCTU MarHUTHOro
nons, Korga paMoyHYH aHTeHHY, NPUBEAEHHYI0 B 4.3, yCTaHaBMNMBAIOT B TOPU30HTAMBHOW MNIOCKOCTU B AOMOMHEHUE K BEP-
TUKanbHON NoONAPW3aLuvK B ABYX NMOCKOCTAX PaMKU.

Ecnu peansHoe MecTOMNonoxeHue uctodHuka nomex BHyTpu EUT HaxoguTes Ha pacctosHum meHee 0,5 M OT UeH-
Tpa cTaHgapTHou LLAS, pesynbsraTtbl M3aMepeHns OTNUYaTCA OT Pe3ynsTaToBs, NoMyYeHHbIX NPU pasmeLLeHn UCTOYHMKA
B LUeHTpe LLAS, meHee yem Ha 3 ab.

COOTHOLUEHME MeXOY HanpPsKeHHOCTBI0 MarHUTHOro nong H B ab (MKA/M), M3MepEeHHO Ha paccTosHMK d, U TOKOM [
B Ab (mkA) B LLA BygeTt umeTh BUA ypaBHEHUA

H=1+Cy (C.2)

koachchuumeHT npeobpasosaHus Toka B none [B A6 (M~1)] Ana koHkpeTHoro paccTosHuA d, korga H Bel-
paxena B b (MkA/m) (cMm. Takke npumedyaHue 2).

rae Cya

B obwem cnyyae koadhuumeHT npeobpazoBaHna SBMNAETCS YaCTOTHO-3aBUCUMOW BENUYUHOM; HA pUcyHke C.11
(v B Tabnuue C.3) npencrtaeneH C,, ANA CTaHOAPTHBIX U3MepUTEnbHbLIX paccToaHnid 3, 10 1 30 M.

Ecnu Tok mamepsitoT B LLAS ¢ HecTtaHgapTHeiM anametpom D, ypaBHeHue (C.2) gonyckaeTca 3anucaTb B Buge
YpaBHEHWA

H=1-S8+Cy,, (C.3)
roe H BoipaxeHa B Ab (MkA/M), | — B b (MKA), Sp—Babu Cy, —B OB (m71).
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FOCT CISPR 16-1-4—2023

Mpumeyvanmne 2 — [Ina pacyeToB yporHA nomex B CISPR MCNonb3yoT HaNpsKeHHOCTb MarHWTHOro nonsa H e
ab (MkA/m), a He HanpsXXeHHOCTb anekTpuyeckoro nona E B ob (MkB/m). B gpaHHOM KOHTEKCTe COOTHOLWEHWE Mexay H u
E 3apaetca ypaBHeHWeM

E=H+515,

(C.4)

roe E seipaxeHa B ob( MkB/m), H — B b (MKA/M). OBbacHeHWe OTHOCUTENBHO KoHCTaHTel 51,5 B 46 (OM) B ypaBHeHUMU
(C.4) paHo B npuMevaHum, npuseneHHoM B 4.3.2.

0,1

0,01
0

10

Yacrorta, MMy

L
o

LLAS 2 M K NOMI0 Ha paccTosHUU 3 M

@ [Ny
S =

KoadduumeHt npeobpasosanus, Ab (1/m)
A
o

LLAS 2 m k I'IOJ'H()".Ha paccmnﬁww 30m

]

-

Pucynok C.11 — Koacbdmument npeobpasosanus Cy, [Ona npueseneHns K AB (MKA/M)] Ana Tpex cTaHOapTHbIX
WU3MepUTENbHBIX PAcCTOSHUIA d

Ta6nuua C.3 — KoadhpuumneHT npeobpasoBaHns HanpaXeHHOCTU MarHuTHoro nona C,, ONa Tpex cTaHhapTHbIX n3-
MepuTenbHbIX paccToaHui (pucyHok C.11)

LLAS 2 m LLAS 2 m LLAS 2 ™ LLAS 2m LLAS 2™ LLAS 2 m
Yactota, | knomoHa 3™ | knontoHa 10 M | knonto Ha 30 m || YacToTa, | knono Ha 3 m | knomo Ha 10 m | k nonto Ha 30 m
My ab(1/m) ab(1/m) ab(1/m) My ab(1/m) ab(1/m) Ab(1/m)
0,009 =19,77 -47,18 -75,09 7 -18,97 -42,23 -55,72
0,01 -19,77 -47,18 -75,09 8 -18,76 -41,45 -53,41
0,02 -19,77 -47,18 —-75,09 9 -18,56 -40,74 -51,40
0,03 =19,77 -47,18 —-75,09 10 -18,35 -40,08 -49,63
0,04 =19,77 -47,18 -75,09 11 -18,14 -39,24 -48,04
0,05 =19 7F -47,18 —-75,08 12 -17.,93 37,72 -46,61
0,06 -19,77 -47,18 -75,08 13 -17,73 -36,36 -45,31
0,07 -19,77 -47,18 —-75,08 14 -17,54 -3511 -44.12
0,08 =977 -47,18 —-75,08 15 ~7,35 -33,97 -43,03
0,09 —19,77 -47,18 —-75,08 16 -17,18 -32,92 -42,02
0,1 =38, 7 -47,18 75,07 17 -17,02 -31,95 -41,08
0,2 -19,77 -47,17 -75,02 18 -16,87 -31,05 -40,21
80

GostExpert.ru

https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

OkoHyaHue mabnuus! C.3

FOCT CISPR 16-1-4—2023

LLAS 2 m LLAS 2 m LLAS 2 m LLAS 2 m LLAS 2 m LLAS 2 m
Yactota, | knontoHa 3 M | knono Ha 10m | knono Ha 30 m || YacTtota, | knomo Ha3 M | knomo Ha 10m | knonto Ha 30 m
— ab(1/m) ab(1/m) ob(1/m) i ab(1/m) ob(1/m) ob(1/m)
0,3 -19,77 -47,16 -74,94 19 -16,73 -30,22 -39,40
0,4 =TT -47,15 -74,82 20 -16,60 -29,44 -38,63
0,5 -19,76 -47,13 -74,68 21 -16,48 =28,71 -37,92
0,6 -19,76 -47,11 -74,51 22 -16,37 -28,02 -37,25
0,7 -19,76 -47,09 -74,32 23 -16,27 -27,37 -36,61
0,8 -19,76 -47,06 -74,11 24 -16,18 -26,76 -36,01
0,9 19,75 -47,02 -73,88 25 -16,10 -26,18 -35,43
1 ~19,75 -46,99 -73,64 26 -16,03 -25,62 -34,89
2 -19,69 -46,46 -70,97 27 -15,96 -25,10 -34,37
3 -19,60 -45,70 -68,52 28 -15,90 —-24.,59 -33,87
Bl -19,48 -44,83 -65,70 29 -15,62 -24,11 -33,39
5 =19:33 -43,93 -61,65 30 -15,04 -23,64 -32,93
6 =19,15 -43,06 -58,41 — — — —
C.7 Npumepsbl

[MprBeOeHHbIE HWBKE NPpUMEpPLl NOACHAKT ncnonb3oBaHne ypasHeHun (C.1), (C.2) n (C.3), a Takke pucyHkos C.8,

C.10wmn C.11.

a) daHo: yactoTta namepenus f= 100 kl'u, gnametp LLAD =2 m, Tok B LLA /= X ab (MKkA).

Torpa, ucnoneaya ypaesHeHue (C.1) n pucyHok C.10, nony4yaem, 4To:
-npu d=3mMm: H=[Xgb (MkA) + C;,/0B (M~ 1] oB (MKA/M) = (X - 19,5) AB (MKA/M),

-npu d =3 m: E = [X/ob (MKA) + Cg,, /0B (OM/M)] AB (MKkB/M) = [X + (51,5 — 19,5)] ob (MKkB/M).
b) NaHo: yactota namepenus f = 100 kl'u, guameTtp LLA D =2 m, Tok B LLA /= X b (MKA).

Torpa, ucnonbaya ypasHeHue (C.2) u pucyHok C.11 (tabnuua C.3), nony4yaem, 4To:
-npy d = 3 m: H [0b (MKA/M)] = X [0B (MKA)] + C,,[0B (M~ = (X - 19,77) oB (MKA/M).
c) JaHo: yactota uamepenns = 100 kl'y, gnametp LLA D =4 m, Tok B LLA /= X gb (mkA).

Torga, ucnoneaya ypasHeHue (C.1) n pucyHok C.10 (Tabnuua C.2), nonyyaem, 4to To e camoe EUT HaBoauT TOK:
I[8B (MkA)] = X [0B (MkA)] = 5,4[aB] = X = (=12,80) = (X +12,80) ABb (MKA)

B LLA co ctaHgapTHbIM guameTpom D = 2 M.
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FOCT CISPR 16-1-4—2023

Mpunoxenwne D
(o6azaTtensHoe)

Detanu, kacarwwmecsa NOCTPOSHUA OTKPbIThLIX UCNbITaTeNbHbLIX NMOWan0K
B nonoce YacTtoT oT 30 go 1000 My

(cMm. pazgen 6)
D.1 O6wwne nonoxeHus

B nogpasgene 6.2 cogepxaTca OCHOBHbIE NOMOXEHWA, Kacalolwmnecs YCTPOWCTBA OTKPbITbIX UCMbITATENBHBIX Mo-
Wwagok. B gaHHOM mpunoxeHuW npveedeHa AONOMHWTENbHAs WMHGOpMaUMA, nonesHas Ana obecrnevyeHUs XOpoLlero
YCTPOWCTBA NMNOLLAAKK U YKPbITUS AN NpoBedeHns UCNbITaHuiA Npu nodon noroge. NydwM cnocobom ybeanTees B nNpu-
rogHOCTW 3TUX PEKOMEHAALMIA HA NPaKTUKE ABMAETCH NPOBEAEHWE 3MEPEHWUIA NMPY BanUAaUum NnoLaakm cornacHo 6.4.

D.2 KoHCTpyKUuus NNacTUHbI 3a3eMneHus

D.2.1 MaTtepuan

PekomeHayemMbIM MaTepuanoM Ans NnacTyuHel 3a3eMINeHUa UCMbITAaTENbHLIX NNOLWAA0K, NpeAHa3HaYeHHbIX ANg 13-
MEepEHWA HanpsKeHHOCTU nongs, asndaetca metann. OgHako Mo NpakTMYecKMM NpUYMHaM Henb3a oba3aTth MCnonb3oBaTh
MeTannM4yeckne 3a3eMnaAnLWwmne NNacTuHbl ANa U3MepeHnsa Bcex TMnoe obopygoeaHusa. HekoTopeiMy NpUMepamn MeTan-
TNMYECKMX MIAcTUH 3a3eMITeHNUs ABMAKTCA CNOLWHbIE METaNMMYeckue NUCThl, MeTannuyeckas dponesra, nepgopupoBaH-
HbIA MeTann, cnnae, PaclUMPALLMIACA MPY OCTbIBAHWKM, apMUPOBaHHAA TKaHb, MPOBOMOYHLIA 3KpaH M MeTannuyeckas
peLueTka. 3a3eMnALLas NnacTMHa He JOMKHA MMETb HUKaKMX MYCTOT MM paspbiBOB, NMUHEKHbIE pa3Mepbl KOTOPLIX COMO-
CTaBUMBbI C ANWUHOW BOMHLI HA CAMOI BLICOKOW 4acToTe namepeHus. PekoMeHayemblil MakcuManbHbIi pasMep packpbiea
AN NNacTUH 3a3eMMeHnst TUNa akpaHa, NMacTyH, BbINOMHEHHbLIX U3 CNNaea, pPaclUuMpSAILIErocs Npu OCThIBAHUW, U3 Nep-
chopupoBaHHOro MeTanna unu B Buae pewetk coctaenaeT 1/10 oT 4NuHbI BONMHLI HA CAMOW BbICOKON YacToOTE M3MEPEHUS
(okono 3 cm Ha yactoTe 1000 MIw). MNnacTuHy, KoTopyto cobuMpatoT M3 OTAENbHbIX NMUCTOB, PYNOHOB WMNK YacTel, Heobxo-
OMMO NponasTk UMW NPOBaPUTL MO CThIKaM, NPeAnoYTUTENEHO HEMPEPLIBHLIM LUBOM, HO B MOBOM cny4ae NponycKu Mex-
Oy ToOYKaMu ckpernneHusa He JomkHbl BbiTe Bonkwe 1/10 AnvHEl BOMHBL Hanuuue ToncThiX ANaneKTpUYecknx NoKpbITUA,
Takvx Kak Necok, acansT Unu JepeBo, Ha NOBEPXHOCTM METAIITMYECKUX 3a3EMITAIOLLMX MNACTUH MOXET MPUBECTU K TOMY,
YTO XapaKTepPUCTMKM 3aTyxaHua nnowagkm ByoyT Henpruemnemsl.

D.2.2 lllepoxoBaToCTb NOBEPXHOCTH

[Mone3Hy OLEHKY MakCcMMarnbHO AOMYCTUMOWM LUEPOXOBATOCTU MIACTMHBLI 3a3eMMEHUA B CPefHEeKBadpaTUYHbLIX
3Ha4eHusax (cMm. pucyHok D.1) obecneynBaeT KpUTepuid LwepoxoeaTocTu no Penet. [nga 6onblUMHCTBA MCNONb3YEMBIX Ha
NpaKkTUKe UCMbITATENbHbIX NNOLAaa0K, 0cobBEHHO NpW PAcCTOSHUM 3 M, HECYLLECTBEHHOW ANS Uenew U3MEpPEHUsl CYMTAET-
cs HepoBHocTk 4,5 cm. [ins nnowapok ¢ paccrogHuem 10 1 30 m gonyckaetcs gaxe 60nblIas WepoxoBaTOCTe NOBEPXHO-
cTn. YT06BI ONpenennTsb, ABNAETCH N LUEPOXOBATOCTL NPUEMIEMOl, HeobBX0OMMO OCYLLECTBMTL NpoLEenypy Banvaauum
nnowagky B cooteetcTeum ¢ 6.4. B Tabnunue D.1 npuBegeHbl pacyeTHble 3HAa4eHUs b, paccyUTaHHble No opmMyne

A

b=gsing’

Nya 2

Nya 1 B

B
: NN
NAS

i

PucyHok D.1 — Kputepui Pernea ans onpegeneHns LWepoxXoBaToCTU NOBEPXHOCTM NNAACTUHbI 3a3eMNeHns

Tabnuua D.1— MakcuManbHas WEPOXOBATOCTbL NOBEPXHOCTH ANA U3MEpPUTENbHbIX paccToaHuin 3, 10 1 30 m

MamepurensHoe BhicoTa UCTOMHMKA MakcumarbHas BelcoTa MakcumanesHas cpegHekBagpaTudHasn
paccrosiHue d, m hy, M NPUEMHOW aHTEHHbI LepoXoBaTocTs b
hy, M
B OnMHaXxX BOMH npwn 1000 MI'y, cm
3 1 4 0,15 4.5
10 1 4 0,28 8,4
30 2 6 0,49 14,7
82
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FOCT CISPR 16-1-4—2023

D.3 Cuctema aHeproobecneyeHmna EUT

MoaBoaKy CeTu NUTaHWa WK cUcTeMbl anekTpocHabkenna k EUT HeobxoouMo npou3BogMTe MakcUMansHo BO3-
MOXXHO MOZ NNacTUHOW 3a3eMMNeHUs Y NPEANOYTUTENBHO NOA NPAMBIMMI YIMamMu K ocl namepeHuns. Bee npoeoaa, kabenu u
TPaKTbl K NOBOPOTHOW nnaTdopme unu waccy EUT gomkHbl NnpoxoavTe No4 NnacTUHOW 3azeMneHus. Korga «nogzemHyo»
TPacCMPOBKY BbINOMHUTL HEBO3MOXHO, TO NPoBoga aHeproobecneyennss EUT npoknagbisaloT No NoBepxXHOCTW NNacTuHbl
3a3EMJ1EHWS, HO BPOBEHb C HEW, U KPENAT K HEW.

D.4 KoHcTpyKuua HaBeca, 3aliULarollero oT HebnaronpUATHLIX NOroAHbLIX YCNOBUNA

D.4.1 MaTepuanb! U KpenneHus

Bnnote oo yactotsel 1000 MI'L, TOHKME CEKLWM M3 CTEKMOBOMOKHA U GOMbLUKMHCTBA APYrKX nracTtmMace, creunansHo
06paboTaHHbIX NecoMmaTepuanos ¥ TKaHEBLIX Matepuanos He ByayT Bbi3bIBaTb OLLYTUMOIO 38TyXaHUsl YpOBHEW NOMEX OT
EUT. OgHako nornoweHve Bnary HEKOTOPbIMUW MaTtepyanamMmi (HanpuMep, AepeBOM U HEMMOHOM) MOXET Bbi3BaTb NoTEPU
nepenavv, Kotopble 0CoBEeHHO KPUTWUYHBL, ECn ypPoBHK noMex oT EUT namepsaioT yepes Takon matepuan. Heobxognmo
no3aboTUTbCA O TOM, YTOBbI Ha KOHCTPYKUMKM UKW B CaMOM maTtepuane, OpMUPYIOLLEM 3Ty KOHCTPYKLUMIO, HE Hakannu-
BanWCb BO3AYLUHO-OCaXdaeMble NPOBOASALLME YacTULbl, 3aCcTOMHasA Boda W ned. [Nepuogunyeckv cnegyet NpoBoOAMTL MNPo-
BEPKW HA HanuMyne NoCcTOPOHHUX NPegMeTOR, KOTOPbIe MOMYT OKa3aTeCA HA KOHCTPYKLUMWN U BbI3BATb OLUMOKM M3MEPEHUS.

VMcnonb3oBaHue metanna Haj NNacTUHOW 3a3eMneHus crnedyeT CBeCTW K MUHUMYMY. HacToaTeneHo pekomeH-
OYeTCH MPUMEeHATb NNacTMaccoBble UMK TKAHEBbIe KpeneXHblie anemeHThl. Jllobble aHkepbl, CBaw WY aHanormyHbie
dyHOAMEHTbI BEIHOCAT AOCTATOYHO OAMNEKO OT 30HbI MCMBITAaHWA C LENbIO YCTPaHEHNSA UX BNUSHUS HA U3MEPEHWA.

D.4.2 BHyTpeHHUe npucnocobneHus

Bce KOHCTPYKTWMBHbIE 3NeMeHTbl He A0MKHbI BbiTh oTpaxatolwmnmMu. Jliobble BEHTUNATOPLI MK TpyBonpoeoak! Ans
HarpeBaHuWsl, OXMaxaeHus WnM Nogayyn Bo3gyxa, ecriv OHW He BbIMOMHeHbl U3 HEeMpPOBOASALWEro MaTepuana, He Npoxo-
OAT nog METannMyYeckon NnacTUHON 3a3eMINEHUA UMW 3HAYUTENBHO HUBKE HEMETaNMUYecKol 3a3eMnsioWwen NnacTuHbl,
crnefyeT pacnonoXuTbe BHE 30HBLI UCMBLITAHUA UMW BHE KOHCTpyKumK. Ons paboTtel o6opyaoBaHns MoxeT notpeboeatbes
KOHTPOMNb TeMMNepaTypbl U BNaxHOCTW. [Tiobble nepebopky N NpoemMel He OOMKHBI MMETb MeTanMYecKUX NoKPbITUN UK
obpamneHuns. Ecnu Hag NnacTUHOW 3a3eMNeHNs Haxo4saTCa Kakne-nnbo NopyyHW MNi cxogHW Ans 6e3onacHocTu, TO ux
Takke BbIMONHAKT M3 HENPOBOASLLEro Matepuana.

D.4.3 Pazmep

Paamep HaBeca, 3awmwiaollero ot Henorogel, 6yget sasuceTb oT pasmepa EUT v ot Toro, cnegyeTt nu Bknioyath B
30HY OXBaTa aHTEHHbIA NONWIoH MK Tonbko 30Hy Hag EUT, Heo6xogMmo Ny ydecTb 30HY HAag U3MepUTENBHOW YCTaHOBKOW
WA 30HY, BKNIOYAIOLWYHK YCTPOWCTBO NMOBOPOTa NPUEMHON aHTEHHBI ¥ HauBonbWKWA NOABEM NPUEMHON aHTEHHbI NMPU 13-
MepeHUsX C BepTUKanNbHON nonspuaauunen.

D.4.4 MNpoBepka Ka4yecTBa MaTepuana HaBeca, yXyAllalLlerocsi Co BpeMeHeM M NOrogHbIMM YCIOBUAMMU

YUtobbl 06HapyXWTe aHOManuu, Bbl3BaHHbIE YXYALEHWEM 3aLUMLAIOWErO OT HEMOrodbl HABeca M3-3a MOrodHbIX
YyCNoBWIA (Hanpumep, NOrMOLWEeHUs BNarv) unv nopyer MaTepuanoB HaBeca, PeKOMEeHOYeTCA NepUoanyeckn npoBoauTb
n3MepeHus napameTpoB Banugauuu nnowagky. [Npn aTom nsmepeHun Takke npoeepstoT kanubpoeky BY-kabenen, npu-
GOpPOB M MHCTPYMEHTOB, MCNONb3yeMbIX ANs ucneltaHus. [poBedeHne W3mMepeHnii OauH pa3 B LWWeCTk MecsueB 06bI4HO
SABNAETCA OCTaTOYHBIM, ecnu ouamdeckre NpU3Hakn yxXyaleHus matepuana He obHapy)XMBaloTCa paHee, T. e. matepuan
M3MEeHUN LBET W3-3a 3arpa3HeHns Bo3ayxa.

D.5 NoBOpOTHBLIN CTON U YCTAHOBO4YHLIW CTOM

[nsa ynobcTea nsmepeHus YpoBHEW anekTpoMarHMTHBIX MOMeX co Bcex cTopoH EUT pekomeHgyeTca ucnone3oeatb
NOBOPOTHLIA cTON W cTon Ana pasMewernns EUT. MNoBopoTHbIl cTon umeeT yaen BpalleHus, a YCTaHOBOYHbIA CTON Uc-
none3yloT AnA nosvuuvoHvpoBaHua EUT Ha ucneitatensHol nnowaake. B naHHom pasgene paccmatpusaloT cnedytolme
TPV KOHUrypaumm noBOPOTHOIO M YCTAHOBOYHOTO CTOMOB!

a) [Mpn NOBOPOTHBLIX CTONAaxX C Y3NOM BpalLeHWs, PAcnonoXeHHbIM HUXe YPOBHS 3eMIuM, BPaLLaoWascs noBepx-
HOCTb (KpblllKa) JOMmKHa Haxo4uTbCsH BPOBEHb C MMAACTWHOW 3a3eMMeHWs U UMETb C HEeW 3MeKTpU4ecKoe coefuHeHue.
YCTaHOBOYHbIW CTOM Pa3MELLAOT Ha BpaLLaloLLencs KpbILLKe.

- Mpwu HacToneHOM 060pyOOBaHWMKM BeICOTa YCTAHOBOYHOMO cTOMna AomkHa 6uiTe (0,8 £ 0,01) M, 1 ero pasmelyaioT
TaK, YToBbl LEHTP YCTAHOBOYHOIO CTOMa B rOPU3OHTANBHON MNOCKOCTW COBMNaAan ¢ LeHTPOM NMoBOPOTHOMO CTOMNa,
KOTOpPEIA obecrneunBaeT BpaweHue. MNpu MaMepeHun napamMeTpoB BanvpgauMu NMOWaaKky yCTaHOBOYHBIA CToN
ybupatoT.

- Mpw HanoneHom obopygoeaHun EUT HeobxooMmo M3onupoBaTh OT MPOBOASALLEN NMOBEPXHOCTKM NMOBOPOTHOMO
cTona (Haxogswerocs Ha oQHOM YPOBHE C NNacTWHOW 3a3emneHuns). BelcoTa HenpoBoAdslen nogctaBkv He
6onee 0,15 m unu oTBevaeT TpeboBaHWO KOMUTETA NO NPoAyKUMW. HenpoBogsiwaa nogctaeka He Tpebyercs,
KOorda y usgenus ecTb HemeTannuyeckue konecuku. [Npw namepeHnn napameTpoB BanuaaLWy NNowaaku Hempo-
BOASALLYIO NOACTaBKY youparoT.

b) MNpn NOBOPOTHBIX CTOMaX C Y3NOM BPAaLLEHWs, BCTPOEHHBIM B YCTAHOBOYHbIA CTOM W PaCNONOXeHHBIM Ha no-
BOPOTHOM cTOne (Ha OOHOM YPOBHE C NMAacTWHOW 3a3eMIeHns) UnvM Ha nnacTuHe 3azemneHuns 6e3 NoBopoTHOro cTona,
YCTaHOBOYHbIW cTON JomkeH umeTk BoicoTy (0,8 £ 0,01) M Ana HacTonbHoro obopyaoBaHUA UKW ero BblCOTa He A0MKHa
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npe.biwate 0,15 M Ana HanoneHoro obopyaoBaHus. [Npu nsmepeHUn NapamMeTpoB Banugauuy NNoLwagky YCTaHOBOYHbIN
cton ybupatot.

c) B FAR ericoTy ycTaHoBouHoro ctona ansg EUT He ykasbiBaloT: OHa 3aBUCUT OT XapakTepUCTUKU NOrnoLatoLero
mMarepuana 1 ucnblTaTensHoro 00bema NonHOCTEIO Be33xoBoW kamepel. [1py u3MepeHUaX NapaMeTpoB Banugauuu nio-
LLaaK1 YCTaHOBOYHBIA CTOM yBuparoT.

Ecnn EUT/cuctema BKnoYaeT CTON-NoAcTaBKy, KOTOPbIA ABMNAETCA YacTblo UCMbITYEMOW KOHQUIypauum, TO B HER
criegyeT UCNOMb30BaThk 3TOT CTOM-NOACTABKY, MOCTABNSAEMbIA C CUCTEMOM, @ He 0DbIYHBIA YCTAHOBOYHbINA CTOM, KOTOPbLIN
MCMOMNb3YHT Ha UCMbLITAaTENBHOW NMoLaaKe.

D.6 YcTaHOBKA MayTbl MPMEMHOM aHTEHHbI

[MpremHy aHTEeHHY MOHTUPYIOT Ha HEMPOBOASALLEN onope, KoTopas AomkHa obecnednTe NogbLEeM aHTeHHbI oT 1 Ao
4 M npu n3amepuUTencHbIX pacctoaHusax 10 M u MmeHee 1 oT 1 Ao 4 M unu oT 2 Ao 6 M npu paccrosHuax Bonblwe 10 M. Ka-
Benb HeobxoaQMMO NOACOEAUHATL K CUMMETPUPYHOLLEMY YCTPOWCTBY aHTEHHB! Tak, YToBkl ANg aHTeHH C ropu3oHTansHoM
nonsApu3sauuen oH Bbin nepneHanKynsapeH o0cy PacrnonoXeHWsa 3aNeMeHTOB aHTEHHbI NPW BCEX 3HAa4YEHWNAX BbICOTbl aHTEHHbI
ana obecneyeHuns HanaHca OTHOCUTENBHO 3EMIK.

Kabenb oT cMMMETPUPYIOLLEro YCTPOWUCTBA MPUEMHON aHTeHHb! JOMKEH CNyckaTbCs BEPTUKamNbHO K NnacTuHe 3a-
3eMeHnsl MpUBNM3nTENbLHO Ha paccToAaHMK 1 M MnNK Bonblue OT Thina MPUeMHON aHTeHHbI. 3 3TOM TOYKM OH MPOXoaWT
no nNnacTuHe 3a3eMINeHns MU Nog Hew Tak, YTobel He MewwaTs namepeHuo. Kabene Mexay aHTEHHON U M3MEepUTENBHLIM
NPUEMHUKOM O0MmKeH BbITh Kak MOXHO Kopode Ana obecnedeHns 4oCTaTOYHbIX YPOBHEW NPUHUMAEMOrO CUrHana Ha ya-
ctote 1000 Mly.

[ns aHTeHH AWMNONBHOrO TWMNa C BepTMKanbHOW nonspu3auunelt kabenb K M3MepuTenbHOMY MPUEMHUKY criegyet
npoknagelBaTe NO rOPU3OHTaNW, T. €. NapannenbHo NacTWHe 3a3eMneHus, Ha AnWHY npubnuanTeneHo 1 M unu Gonee
OT ThiNa NpUeMHoR aHTeHHbl (B cTopoHy oT EUT) oo ero cnycka k nnacTvHe 3azemMnenus. JoctatodHow Oyner anuvHa He-
CYLLUEN KOHCTPYKUMUN aHTeHHbl npubnuantensHo 1 m. OcTaBluMiics mapLlupyT kabensa K u3MepuTensHOMY NMPUEMHUKY CO-
BragaeT C MapLUpyToM ANs Cry4as aHTeHHbl C rOPU30HTanbHOW Nonspusaumen.

B obowx crny4asx Hanv4me NoBOPOTHbIX YCTPOWCTB @aHTEHHbLI M PacnonoXeHwWe KoakcnanbHbix kKabenen, nogcoemn-
HEHHbIX K aHTeHHe, He JOMKHbl OKa3blBaTb BMWMAHUA Ha KOIPULUMEHT KanvbPOBKN aHTEHHEI.
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MpunoxeHue E

(XXX)
(UcknioveHo)
85
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 91/106

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

MpunoxeHue F
(cnpaBo4Hoe)

Ba3uc kpuTepua npurogHocTy nnowagkn 4 b
(cMm. pazgen 6)

F.1 O6Lime nonoxeHUsA

B faHHOM NpUNOXeHUU paccMoTpeH 6asuc, Ha KOTOPOM CTPOWUTCS KpUTEPUIA NpueMnemMocTil £4 Ab Ang namepeHuii
HOPMAanu30BaHHOrO 3atyxaHua nnowagku (NSA) n nsMmepeHun, UCnonb3yeMblX B METOAE 3TanoHHOW nnowaaki (RSM),
KoTopble Tpebytotes B 6.4.

F.2 AHanu3 norpewHocTen

AHanua norpelwHocTel, ykasaHHbix B Tabnuue F.1, oTHocutea k metogam uamepenuss NSA, npueegeHHbIM B 6.4.
MorHble «OUEHEHHBIE» MOrPELWHOCTM ABNSIOTCA OCHOBOW KPUTEPUA MPUrogHOCTW nnowagky 4 ab, cocToawero us He-
onpeaeneHHoCcTH naMmepeHus npubnuantensHo 3 ob 1 gonyctumoit gobaskn 1 ob Ha HecoBepLUEHCTBO NMNOLLAAOoK.

BrogxkeT norpewHocTen, npueegeHHeln B Tabnuue F.1, He yuuTbiBaeT HeonpegeneHHocTel B cTabunbHOCTU am-
NAWTyabl reHepaTopa CUrHanoBs, TPEKMHI-reHepaTopa Ui Kakmx-nmbo ycunutenen, KoTopble MOryT MCMONb30BaTbCA NPU
M3MEpPEHURAX, a Taloke He BKMoYaeT B ceba noTeHUuMansHLIe NOrpelwHocTM MeEToAa uaMmepeHuns. BeixogHol yposeHs Bonb-
LUMHCTBA reHepaTopoB CUTHANOoB W TPEKUHT-reHepaTopoB ByaeT MMeTe BpEMEHHON W TEMMNepaTypHbIA Apend, 1 Koaddu-
LUMEHT ycuneHnsa BonblUMHCTBA yeunutenen Byaet «nnbiTe» U3-3a U3MeHeHU Temnepatypbl. Tpebyetca, ytobbl konuue-
CTBO TakMX MCTOYHWKOB MOrpeLlHocTel ObiNo He3Ha4YuTeNbHbIM, UKW UX HeEOOXOOUMO KOPPEKTUPOoBaThL NPU NpoBedeHun
M3MepeHui, MHa4ve Nnowaaka MOXET He YOOBMNeTBOPATL KPUTEPUIO MPUIOAHOCTK TONBKO M3-3a Npobnem ¢ u3mepuTerb-
HbIM MapKoM.

Tabnuua F.1— BlogxeT norpelHOCTEN

MeTog namepeHus
MCcTOYHUMK norpewHocTm
MeTtoa auckpeTHslx YacTorT, ob Metog passepTku YacToTsl, Ab

KoadhduumeHT kanmbpoBku aHTeHHb! (TX)2) +1 +1
KoathdmumeHT kannbpoBKK aHTEHHEbI (RX)a) +1 +1
BonkTMeTp 0 +1,62)
AtTeHioatop +1 0
HecoeepLlueHCTBO NnoLwanku +1 +1
WToro +4 4,6

a) Ha yacTotax Beile 800 My norpellHocT KoathduLMeHTa KanubpoBKy aHTEHH F, moryT gocturate 1,5 ab.

b) N3 paBoumnx MHCTPYKLWIA.

3 pabounx MHCTPYKLMIA CNEdyeT, uTo, HanpumMep, Ans HEKOTOPbLIX aBTOMATMYECKUX aHaNM3aToOpoB cnekTpa (ecnu
COENaHo BCE BO3MOXHOE AN YCTPaHEHWUA UM KOMMNEHCaUWMK KaXKao NoTEeHUMANbLHON NOTPELHOCTH) OCTATOUHbIE aMMIu-
TyOHbIE NOTrPeLIHOCTM OyayT cneayowmumMu;

1) HeonpegeneHHOCTL kanubpaTopa +0,2 npb
2) HepaBHOMEPHOCTb YaCTOTHOW XapaKTepPUCTUKN +1,0 gb
3) KoMMYyTaLUKnsa BXOOQHOMO aTTeHaropa +1,0 gb
4) HeonpefeneHHOCTb KoadpuumeHTa yeuneHus no BY u M4 10,4 pb

[MonHasa noTeHUWanesHas norpeLlHocTs Npy atom Byaert cocTaenAaTh +2,6 Ab, Kyaa He BXxoguT Apend 13-3a Temne-
patypsel 20,05 gb/K. Ha npakTuke norpelHocTH, cBA3aHHble C HepPaBHOMEPHOCTBH YaCTOTHOW XapaKTepUCTUKK U KOM-
MyTaLuuell BXOQHOro aTTeHloaropa, nNpy NpoBedeHny U3MepeHuii MeTogoM 3amelleHuns obbidHo Ha 1 ab Huxe, noatomy
AManasoH MosiHOW NOrpeLwlHocTW ANsS aHanu3aTopa CnekTpa B KadecTBe AByXTepMuHansHoro sonsTmetpa byaet £1,6 ob
VN1 MeHbLUE, 4YTo K ykasaHo B Tabnuue F.1.

Y MHOrux aTTeHlaTtopos abconioTHas TOYHOCTE HAMHOTO HUXE, HO Y HEKOTOPLIX aTTEHIOATOPOB OHa Bhile. Takum
06pa3oMm, B OTAeNbHBIX U3MEPEHUAX NOMHbIA BIOMKET NorpeLlHoCTeN MOXeT Bo3pacTaTe UMW yMeHblaTecd. Ecnu npu
M3MepeHUAX METOAOM CKaHWPOBaHWA YacToThl C aBTOMaTUYECKUM aHanm3aTopoM CheKkTpa UCNoMNb3yeTca BHELWHWIA aTtTe-
HIaTop, TaKon BogKeT NOrpeLIHoCTel TOXE YBENUUYMBaeTcs.

B atn BrogKeThl norpellHocTEN He BXOOAAT NMOrPELIHOCTN U3-38 BPEMEHHOMO W TeMnepaTtypHoro agpenda koaddu-
LUMEHTOB YCUNEHWA, BEIXOAHEIX YPOBHEN MM aMNAUTYAHBIX OTKIMMKOB UCMbITaTeNsHOro o6opydoeanua. Ho Takve norpeL-
HOCTW MOTYT CYLUECTBOBATE, U HEOBXOAMMO MPUHUMATE MEPbI MO UX HEAOMYLUEHWIO 38 CYET Kak MoxHO Gonee BeicTporo
NpoBeAEHWUA U3MEPEHWIA.

Ha npakTuke onucaHHble BhilLE MOMPELIHOCTU peako UMeINT oaHo HanpasneHne. CooTBeTCTBME KpuTepuio 4 b
AN XOPOLUO CKOHCTPYMPOBAHHOWM 1 NPaBUIbHO pacrnonoXeHHOW Nnowagku B peansHOCTU MOXET A0NyckaTk aHOMansHoe
OTKNOHEeHWe Nnolwagky ot ngeansHown bonee yem +1 ab.

86

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 92 /106
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-16-1-4-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67417
https://gostexpert.ru/gost/gost-16-1-4-2023?utm_source=pdf&utm_medium=67417&utm_term=page

FOCT CISPR 16-1-4—2023

MpunoxeHne G
(cnpaBo4Hoe)

MpumMeptl 6l04XeTOB HeonpeaeneHHOCTU NpU Banugauuu nnowagku COMTS ¢ ucnonn3zoBaHuem

RSM n kanubpoBaHHOW aHTeHHOW Napbl
(cm. 6.6)

G.1 NMNapameTpbl, paccmaTpuBaeMble NPU KanMbpoBKe 3aTyXaHWsi 3ITANOHHOW NNOWaaKky Napon aHTeHH
Npy NCNONb30BaHUKM MeToAa yCpeaHEeHUA

Namepsiemas BenuyuHa A,pr pPaccuUTbIBaeTCs No ypasHeHuto (G.1), a npumep BrogxeTa HEONPEAeneHHOCTH Npu-
BeaeH B Tabnuue G.1.

Appr = Voireet ~ Vaite + 8Viyy + 8V + 8Vjyz + 8Vgpapr + 8V *+ 8Viyp + 8Vggrx + 8Vgrrx + V- (G.1)

Tabnuya G.1— KannmbpoBka 3aTyxaHWs 3TanoHHOM NNoLWaakM Napor aHTeHH NpU MCNOMb30BaHUK MeToda ycpeaHe-
HUa ang donblon OATS

HeonpeneneHHocTs X; u(x;) c; | culx)
BxogHow napametp X; DYHKLUS
nb pacnpeneneHis nb nb
BEPOSITHOCTEMN
MNokasaHua npremHmnka VbirecT 0,5 | MNpsamoyroneHasa | 0,29 | 1 | 0,29
[NokasaHns npuemMHnKa Ve +0,5 [pamoyronsHasn 0,29 1 0,29
PaccornacosaHue:
leHepaTop-NpUeMHUK oVin +0,1 U-obpasHan 0,07 1| 0,07
leHepaTop-aHTEeHHa Vi +0,2 U-obpasHasd 0,14 1 0,14
AHTEeHHa-NPUeMHIK Vs +0,2 U-o6pasHas 014 [ 1 | 0,14
CranpapTHas [eBuaLnsa CPefHEro 3Ha4eHUs Ajpp 0Vspapr +0,6 HopmaneHas 0,6 1 0,6
(k=1)
KoppekTvpoBku npuemHuka:
HennHenHocTb oV +0,1 HopmanbHas 0,05 1 0,05
(k=2)
MpnBNUKEHHOCTE K MUHMMANBLHOMY YDOBHIO Wyma 8V ¢ +0,0 HopmaneHas 0 1 0
(k=2)
BTopuyHOe n3nyyeHue aHTEHHOro kabens:
Mepepatowasa aHTeHHa 0VsrTx +0,3 | MNpsamoyronbHas | 0,17 | 1 | 0,17
[MpremHasa aHTeHHa 8Verrx +0,3 MpamoyroneHaa | 0,17 1 0,17
AHTEHHasa maqTta oVam 0,15 | MNpamoyronbHaa | 0,09 | 1 | 0,09

PaclunpeHHast HeonpeaeneHHocTs Bynet: U = 2u,, (Appg) = 1,37 OB.

G.2 MNapameTpbl, paccmaTpuBaeMbie NPU KAaNMOPOBKe 3aTyXaHUsA 3TaNOHHOW NNOWaaKkM Napon aHTeHH
npu ncnonb3oBaHun metoga REFTS

Namepsiemyto BenUUWHY A pg PaccuMTLIBatOT Mo ypasHeHuo (G.2), a npumep BromxeTta HeonpeaeneHHoCTH npu-
BeaeH B Tabnuue G.2.

Aprr = Voireet ~ Vaite * 8Viyr + 8V + 8Vys + 8Veprg + 6V + 8V + 8Vgrrx + 8Vgrrx + 8Vam:  (G.2)
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Tatnuua G.2— KanubpoBka 3aTyxaHWst 3TanoHHOW NMOLWaaKyM Napor aHTeHH Npu ucnosb3oBaHun metoga REFTS

HeonpeneneHHocTb X; u(x;) G; cu(x;)
BxoaHow napametp X; DyHKUMA
nb pacnpenenewlﬂ nb nb
BEpPOATHOCTEN
MokasaHnna npueMHKka VorecT +0,5 MpamoyronsHaga 0,29 1 0,29
MokasaHuA NpueMHuKa Vaime 0,5 | lMpamoyroneHaa | 0,29 1 0,29
PaccornacoeaHue:
[eHepaTop-npUeMHUK SV 10,1 U-obpaszHas 0,07 1 0,07
[eHepaTop-aHTeHHa 8V 0,2 U-obpaszHasa 0,14 1 0,14
AHTEHHa-NpUeMHMK 8V 10,2 U-obpasHas 0,14 1 0,14
Brnnanue REFTS 8Veeprs | £1.0 | MpamoyronsHas | 0,58 1 0.58
KoppekTMpoBKkM NpyemMHuKa:
HenuHelHocTb SV +0,1 HopmaneHas 0,05 1 0,05
(k=2)
MprBNMKEeHHOCTb K MUHManNbHOMY YPOBHIO Wyma  8Ve +0,0 HopmanksHas 0 1 0
(k=2)
BTopuyHoe Many4yeHue aHTeHHoro kabens:
Mepenatouian aHTeHHa 8VgrTx 0,3 | lMpamoyroneHaa | 0,17 1 0,17
[MpuemHasn aHTeHHa ESVSRRX +0,3 MpsAmoyroneHas 0,17 1 0,17
AHTeHHas mMayTa VA £0,15 | MMpamoyroneHaa | 0,09 1 0.09

PacwwupenHas HeonpedeneHHocTs bynet: U= 2u, (A pg) = 1,34 ob.

G.3 NapameTpbl, paccmaTpruBaeMsbie npu sanugauun COMTS npu ncnonb3oBaHWM 3aTyXaHWA 3TanNnoHHONW
nnowanku ¢ Napon aHTeHH

Mamepaemyto sBenuqmHy AA_ paccuuTeIBalOT Mo ypaeHeHuo (G.3), a npumep Glomxeta HeoNpeaeneHHOCTU npu-
BeneH B Tabnvue G.3.

DA = Vpireet ~ Vaire ~ Aapr * 8V + 8Vyp + 8Vys + 8V + 8Vyp + 8Vgryx + 8VgRR): (G.3)

Tabnuua G.3 — Banugauwa COMTS npu UCnonb30BaHWK 3aTyXxaHUs 3TanoHHOW Nowanky ¢ napon aHTeHH

HeonpeneneHHocTs X, u(x;) ¢ | cuix)
BxoaHoit napametp X; PyHKUMA
ab pacnpeneneHms ob ab
BEPOSATHOCTEN
MNMokasaHua NpuemHyka VoireCT +0,5 | Mpamoyronbhasa | 0,29 | 1 | 0,29
MokasaHua npueMHuKa Vaire +0,5 | MNpamoyronbHaa | 0,29 | 1 | 0,29
3aTyxaHWe aTanoHHOW NNoWaaKkK ¢ napoi aHTeHH Appr 1,4 | HopmantHas 07 | 1| 07
(k=2)
PaccornacoeaHue:
[eHepaTop-npueMHUK 8V 40,1 | U-obpasHasn 0,07 | 1 | 0,07
[eHepaTop-aHTeHHa Vi +0,2 | U-obpasHasn 0,14 |1 | 0,14
AHTEHHa-NPUEMHINK Vi 40,2 | U-obpasHasn 0,14 | 1 0,14
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OkoHyaHue mabnuusl G.3

FOCT CISPR 16-1-4—2023

HeonpeaeneHHoCTb X; u(x;) c;u(x;)
BxoaHoi napametp X; DyHKLMA
ob pacnpeneneHus b nb
BEPOATHOCTEN
KoppeKkTrvpoBku NnpreMHuKa:
HennHenHocTb VL +0,1 HopmaneHas 0,05 0,05
(k=2)
MpubnmKeHHOCTb K MMHUManbHOMY YPOBHIO LUYMa OViyr +0,0 HopmaneHagn 0 0
(k=2)
BTopuyHoe nanyyeHue aHTeHHoro kabens:
Mepepatowasa aHTeHHa 8VarTx £0.3 | MNpamoyroneHaa | 0,17 017
lMpuemHasa aHTeHHa 0VsrRrx +0,3 | MNpamoyroneHas | 0,17 0,17
PacwupenHas HeonpegeneHHocTs Bypet: U = 2u, (A;) = 1,54 ab.
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FOCT CISPR 16-1-4—2023

Mpunoxenne H
(cnpaBo4Hoe)

Onpep,eneHMe HeonpeAeneHHOCTU NPU UBAMePEHUN KpOCC-HOﬂHpHSaIJMOHHOﬁ XapaKkTepuUCTUKH

H.1 Obwme nonoxeHuna

B 4.5.5 npeactaeneH MmeTod U3MepeHuUsi KpOCC-Nonspu3aLnoHHoON xapakTepucTukn (XPR) Ons aHTeHH C KOHCTPYK-
uven Tuna LPDA. B naHHOM npunoxeHun onpegensoTca 1 obeyKaarTca NCTOYHMKN HEONPeaeneHHOCTY, YYNTEIBaeMbie
npy U3MEPEHWUW, U NPUBELEH NPUMEP OLIEHOK HEOMNPeaeneHHOoCTH.

OueHKM HeonpedeneHHOCTK, NPUBEOEHHbIE B HACTOALLEM NPUNIOKEHUK, BA3NPYOTCA Ha aHTeHHe LPDA (unun ru-
OpunaHo), KoTopasa pazMelleHa B FAR, a ee anemMeHTbl OpPUEHTMPOBaHbI BAOMb BEPTUKaNbHOW OcK (T. €. B BEPTUKANbHON
nnockocTu), Ha 4YactoTtax Boiwe 100 MIMu. CuuTaloT, uto Hanbonee nogxoasllen AnA Takoro namepeHusa asnsetca FAR;
0QHaKO aHanu3 HeornpeaeneHHoOCTU MOXHO afanTupoBaTb W Ana Apyrux cpencts, HanpuMmep OATS unu SAC. OueHky
HeonpeneneHHoCTU NPUMEHAKT NPU UCNoMNb30BaHUK NMBO AMNONBEHON aHTeHHbI (Hxke 1 Tu), nubo nuHerHo-NoNspPU30-
BaHHOW pynoOpHOM aHTeHHbl (Bbiwe 1 [Tu) B ka4ecTBe NpMemMHoR aHTeHHbl (RX-aHTeHHa), 06o3Ha4aeMon cMMBONOM «R».
[na nonyyeHna Hanbonee 4OCTOBEPHBIX Pe3ynsTaToB HEOOX0AMMO NPOBOAUTE Pa3BEPTKY YacToThl B AnanasoHe ot 30 %
0o 150 % yacToTbl HacTporkn aunons. B aHanuae Mcnonb3yrTcsa YNeHbl ypaBHEHUS C MMHEWHbIM COOTHOLLEHWEM, TaK KaK
WTOroBas HeoNpeneneHHoCTL Beerga Dyaer acMMMETPUYHON NPK CUrHanax ¢ HU3KOW Kpocc-nonsapusauunen.

AUT (nepepatowan aHteHHa, obo3Ha4aeMasa CUMBOMOM « T») reHepupyeT nepBuYHOe (BEpTUKANbHO MOnapu3o-
BaHHoe) rone (E,) 1 BTOpUYHOE KPOCC-Nonapu3aunoHHoe (FropM3oHTansHo Nonspru3oBaHHoe) none (Ey). 3peck Ejgq —Ha-
NPSPKEHHOCTL MONA, KOTOPYK DyOeT reHepyMpoBaTh MaeanbHbIA NMWHENHO NOMAPU30OBAHHBIA MCTOYHUK C KO3(MULUEHTOM
YCUNEHUA M30TPOMHOMO Manyyartens, paBHbIM eOuHKULE, COormacHo ypasHeHuo (H.1) n ypaBHeHuto (H.2).

E, =JGr - |2 _ G Eso (H.1)

4ngf?
E, = A—'Elso-
mr (H.2)
rae Gy — KO3 PUUMEHT yCUIeHWs nepefaroLlen nenbiTyemoin anteHHsl (AUT);
No — umnegaHc cBoboaHOro NPOCTPAHCTBA;
P —  u3ny4Yaemas MOLUHOCTE;
d —  paccTosHUE MEXOY aHTeHHaMW.

MpumeyvyaHue 1—TpnwmamepeHun XPR, npusegerHom B 4.5.5, AUT npousBonbHbIM 06pa3omM TpaKkTyeTcs Kak
RX-aHTeHHa B BepTUKanbHOW nnockoctu. MNpy NaccHBHBIX aHTEHHAX UCMONbL30BaAHWE NEPEenatoen aHTeHHbI B Ka4ecTBe
AUT He meHsieT NpUHUMMNOB aHanuaa HeonpegeneHHoctu. TepmuHel «cobcTBeHHas nongpuaauus/co-polars n «kpocce-
nonspusauusa/cross-polary B HacTOAWEM MPUMNOXKEHNW OTHOCATCH K BEPTUKANbHOW W rOPW30HTaNEHOW NMOCKOCTAM CO-
oTBeTcTBEeHHO. AUT TaiKke JonyckaeTcs MCMOMNb30BaTh B rOPU3OHTaMBHOM NNOCKOCTM, HO Torda aTo 6yaeT o3HavaTb, Y4T0
cobcTBeHHas MonsapM3auMsa 1 Kpocc-nonsapusaumns OTHOCATCS K FOPU3OHTanbHOW M BepTUKarnbHOW nnockocTam. 3aeck
BEPTUKaNbHas NNOCKOCTh PAcCMaTPUBAETCS Kak OCb X B kamepe (Hanpumep, FAR), a ropm3oHTansHas nnockocTe — Kak
OCb y B Kamepe.

B naeansHom cnyyae E, 1 Ey ONpefensaTca TONbKo xapakrepuctukamn AUT. OgHako MMeTCa NCTOYHUKN He-
onpefeneHHocTH, 0bycroBneHHbIe HECOBEPLUEHCTBOM MPUEMHOM aHTEHHbLI U UCTLITATENBHOW NMnowanku (HanpuMep,
FAR). XPR (Axp) Ka)K0W aHTeHHbI onpeaenseTcs COOTBETCTRYOLWMM COOTHOLLEHWUEM Hanps)XeHHOCTEN nonsa [cM. ypaB-
HeHue (H.3) ana nepegawowen aHTeHHbl B kadecTBe AUT]:

Ex
AxpT = E—y, (H.3)
Docx = Apr "Dyco (H.4)

rae ®, -, U P, B ypaBHeHUM (H.4) aBnatotea nuHeiHsIMU AF (F -, = 2019 ~, 1 F o, = 20Ig®, -, — aBnsawTca AF B OB)
HewnaeanbHOW NPUEMHON aHTEHHbI (Apr OTHOCATCH K KanubpoBaHHoMY AF NnpneMHOoI aHTEHHbI M Takxe ABMAETCH NUHeR-
HbIM COOTHOLLEHUEM).

I puMeHaHMe 2 — Monaras, 4To CyLLEeCTBYET TONMbKO O4Ha COCTaBnArLanA HanpaXeHHOCTKW nona EX’ nony4yaem,
YTO BbIXOOHOE HaNpAXXeHWe aHTEHHbI Npwv cobcTBEHHOM nonAapraaunn COCTOUT M3 OBYX COCTaBNAKLWNX VCO = Exlq)aCO n

VCx = Ex/(‘baCx'
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FOCT CISPR 16-1-4—2023

OnpegenaoT MaTpyuy ownbok ansa 6e33X0Boi KaMmephbl, YTOObI NoKasaTk, Kak HanpsKeHHOCTU peanbHOoro anekTpu-
4YeCKOoro nond COOTHOCATCA C HANpPAXeHHOCTBH nonA noeansHom MCI'Ib!TyEMOI:’I aHTEHHLI. 3NEeMEHTLI MaTpuLUbl ONUCaHbl
Kak oLmnbKu, KOTOpbie B NpUHUKMNE ABNAKOTCA OeTEPMUHUPOBAHHBIMKW BENMNYMHAMK, OTHOCALWLMMWCA K CTOAYUM BONMHaAM M
Kpocc-nonAapn3ayMoHHOMY pacCedaHWIO B KamMmepe Ha Ka)kdon YyacToTe. ﬂpn TaKOM aHarnuni3e mnx DGpaﬁaTblBaPOT, Kak Wnpo-
KOMNOIOCHbIE CTaTUCTUYEeCKME BKNadbl HeonpeaeneHHoCTn, Tak Kak 3aMepeHna 3TUX 3NemMeHTOB MaTpuLbl UMEKT Heonpe-
OENEeHHOCTW, KOTOPbIE 3aBUCAT KaK OT YaCTOTbl, TAK W OT MECTONONMOXEHWA B KaMepe.

E [1+5,, 8 1
ol o NPT -J@r -Eiso- (H5)
¥ w +'Syy AxpT

OnemMeHTBI NMOTPELIHOCTU KaMepbl ONWUCLIBAIOT OTPaKEHUS, KOTOpble 406aBnsAT HeonpeaeneHHOCTb K HanpsiKeH-
HOCTSIM MOMNSA € TOW e NONApU3aUunei, YTo N UCXOQHOE MONe UCMbITYEMOM aHTEHHBbI (T. €. 8,, 1 Byy) WnW ¢ Opyrow nomns-
pusauuen (T. e. i)‘xy " Syx). B Takom aHanuse paccMmaTpuBaloT COCTaBMSAOLLME MONSA TakKUM 00pa3oM, YTO Aae MCTOYHMK
3MEeKTPWUYECKOro Momns C YMCTO NUHENHOW nonsipu3almnein bydeT reHeprpoBaTe HeBOMNbLUYHD COCTaBNALWYIO BAOMNE OCU C
Kpocc-nonspusaumen.

OnemMeHTamMW NOrpeLlHOCTU KaMepPbl ABNAKTCA:

8, — 0N OTPAXKEHUIA OT CTEHbI NPY BEPTUKANBHOM NONAPU3aLIMK, NPOMCXOAALIMX OT pearnsHoro nons cobcTBEHHOM
nonspusaLmn, KoTopble BHOCAT BkNag B E,;

8y, — ANA OTpaXKeHWid OT CTeHbl MpU BEPTMKANBHOW Nonspusauny, NPOMCXOAALLMX OT peanbHOro nonsa ¢ Kpocc-
nonapuaauuei, KOTopble BHOCAT BKNaa B E£,;

8, — ANS OTPaXEHWI OT CTEHbI NPW FOPU3OHTANBHON NONAPU3ALIMKM, MPONCXOAALLMX OT peanbHOTo Nons cobeTBEH-
HOWM NonApuW3aunn, KOTopble BHOCAT BKNag B Ey;

8, — AN OTPaXXEeHWIM OT CTEHbI MPKU rOPU3OHTaNbHON NONAPU3aLMK, MPONCXOASALLMX OT pPeanbHOro Nonsa ¢ Kpocc-
nonspusaLumeli, KoTopele BHOCAT BKNag B E, .

YpaBHeHus (H.6) n (H.7) onpegensioT HanpspbKeHHOCTE peanbHoro nors, cosgaBaemMoro B nosvumMm RX-aHTeHHbI.
Takyro HanpsKeHHOCTk MOMNs M3MepstoT Mpu ABYX Nonspu3aumsx 3a cyeT noBopoTa RX-aHTeHHbl. M3 BelpaxeHus Ha-
NPSKEHHOCTU ANEKTPUYECKOrO MONsA, NpMBEeAeHHOrO B ypaBHeHnuu (H.5), nonyyaem HanpsKEHHOCTE NONA WCNbITYEMON
aHTEHHbI:

Ey =\Gr -Ego(1+8,), (H.8)
1+ Syx

E, = Gr -Eiso(8yx + =), (H.7)
Apr

E
B ypaBHeHwu (H.B6) onyLieH YneH BTOpOro nopsaaka [ﬁxy -,/GT g IS% T] , TaK Kak oH npeHebpexnmo man. Hanps-
"p

weHue Vi, ABNAETCA BbIXOAHBIM HANPSHKEHUEM NMPUEMHON aHTEHHbI, KOrga oHa UMeeT CoBCTBEHHYI0 nonapusaumio. AHa-
NOrUYHO HanpskeHne Vi, ABNAETCA BbIXOAHbLIM HANPSKEHUEM NPUEMHON aHTEHHbI, KOraa OHa NoBepHyTa U3 coBCTBEHHON
nonapusauun B Kpocc-nonapusaunio (M3 BepTuKanbHON Nnonapusauun B ropusoHTansHyto). Ma ypaeHeHuin (H.6) n (H.7)
SICHO, YTO U3MEpPAEMAas KPOCC-NONApM3aUnoHHan XxapakTepucTuka BygeT 3aBUCETh OT BENUYMHBI KPOCC-NONAPU3aLMOHHBIX
YrNeHoB YpaBHEHMWA COrnacHo ypasHeHuto (H.8).

(H.8)

1
[VCo}= %’ac‘o %’ac.‘x E, __1 %pr E,
Ve Ey| ®aco / 1 |Ev ]
* %ECX %’aCo Y y Apr Y

Monyyaemoe HanpsKeHUe onpeaenseTcsa Npy YCNoBWMKU, YTO 3NEMEHThI NOrPeLIHOCT KaMepbl HE KOPPENUMPOBaHbI
W YreHbl BTOPOro nopagka yaaneHsl, ecnu TUMOBOE 3HaYeHne JenvTens BENUKO [T. e. AX,U 6ynet > 20 (6e3pa3mepHasn Be-
nu4mnHa)] cornacHo ypaeHeHuam (H.9) u (H.10):

Vi = Ey =VGT'E'3°(1+5,O,), (H.9)
cl’ac.‘o ¢aCo

: A
VCX=M- 128, 2 [Apr -8, |+ A"PT (%8} |-

AxpT + @y, YpR (H:1)

UneHbl ypaBHeHWUs, xapaKkTepuaylowme kamepy 1 0603Ha4YeHHbIE Kak 8,, U T. N., ByayT noABNATLCA B KA4ECTBE
3aBUCALLMX OT YacToTbl konebaHuit oTHocuTenbHo 0 Ab. B HacTosAweM aHanua3e MxX MOXHO paccMaTpuBaTb B LUMPO-
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FOCT CISPR 16-1-4—2023

KOM AuanasoHe Kak criydaiHble 0o6aBkn ¢ CUMMETPUYHOW (OYHKUKMENW pacnpeneneHna BepoAaTHOCTEN. YneH ypaBHeHa
AxpT/Apr OTHOCUTCSH K YBEMWYEHUIO B M3MEpseMoM V., 13-33 PaccornacoBaHva nonapuaauuy Mexay nepefawouien u
NMPUEMHOW aHTEHHaMU. Y 3TOro 4neHa ypaBHeHusa (QyHKUUS pacnpedeneHus BepOSTHOCTEN HECUMMETPUYHA, TEM He
MeHee OnA Lenei UCnbiTaHUsa Ha COOTBETCTBUE HOPME COOTBETCTBYOLAA CTOPOHa YHKUWKW pacnpeneneHns orpaHu-
YeHa U UCNOoNb3yeTcs yBenuyeHne Ve, Ona Hauxy[uwero Cry4as, Ha YTo YKasbiBaeT 3HaK. ITO YMeHbLLIAeT n3mMmepsaemMoe
OTHOLWEHWEe A W ONS yNpoLeHus AXPT/A NpeacTaBnAwT Kak cucTeMaTUYeckuii YneH B B1ogxeTe Heonpeae-
NEHHOCTEN.

3aTemM paccuMTbIBAOT KPOCC-MONAPU3aLMOHHY0 XapakTepUCTUKY, BKITHOYAsA €e HeOnpeaerieHHOCTb, C UCNoMNbL30Ba-
HVeM HanpsekeHui 13 ypasHeHui (H.9) u (H.10). B ntore nonyyaem ypasHeHua (H.11) u (H.12):

xpT meas xpR

Veo
AxpT meas = 55 H.11
xpT meas = (H.11)
A =20lg ﬁ ab
xpT meas Vex r AR (H.12)

B nepeuncnenun H5) nyHkta H.3 npuBeaeHsl 0bbACHEHWS OTHOCMTENBHO YneHoB ypaeHeHui (H.9) u (H.10) u ma-
TPULbI NOrPeLIHOCTEN Kamepsbl.

H.2 Mpumep oueHKn HeonpegeneHHOCTH

Mpumep, npeactaeneHHbld B Tabnuue H.1, oTHocKUTes K n3amepeHuto peanbHon XPR BenuuuHon 22 b (12,6 B
pasax) ¢ AUMNOSbHOW aHTEHHOW, ¥ KoTopol XPR MoxeT ObiTh Kak Yy aHTeHHbI C ABOWHbLIM rpedeHyateiM pynopom (DRH).
Tak kak nsmeperus XPR 3aBUCAT OT XxapakTepUCTUKM KaMephbl, TO BaXKHO NMPOW3BOAWUTL YCPEeOHEHUE HECKOIMbKUX W3Me-
pPEHMIA B pasHbiX Nokauusx, ocobeHHo B KaMepe ¢ NNoXoW xapakTepucTukoi. B gaHHom npumepe npeanonaratotcsa Tpy
u3amepeHus, a, criefoBaTensHo, NpY BKNaae B HEONpeAeneHHoCTs Tuna A cpefHee 3HadeHue nony4aioT nyTem AeneHns
CTaHOAPTHOTO OTKMOHEHWUs Ha V3.

UneHbl MaTpuLbl, XapakTeEPU3YHOLLIME OTPAXKEHUA B KAMEPE, MMEIDT OTHOLLEHWE K YNEHAM, XapaKkTepuayoLwmnm no-
rpeLHOCTL, B ypaBHeHuax (H.9) n (H.10). B Tabnuue H.1 npeactaBneHsl npeanonaraeMele 3HadeHus Ans Heonpegenex-
HOCTW KaMephbl Y MPUEMHOIN aHTEHHEI C AOMONHUTENBHLIM KoadhdmumeHTom 0,5, npuoaBaembiM Kpocc-nonspuiaLuuoHHoMy
yneHy ypaeHeHua (0,5 — 2T0 oueHka, KoTopas OygeT ymeHblIaTbCHa Npy ganeHerweM uccrnegosaHumn). HeonpegeneH-
HOCTb, 00YCNOBMNEHHYIO MOTPELLHOCTSIMM KaMepbl, MOXHO OLEHWTL MO OLEHOYHBIM U3MEPEHUSAM KaMepbl.

Ta6nuua H.1 — lNpumep oueHkn HeonpegeneHHocTu npu uamepeHun XPR B FAR npu ycnoeum, 4to AXPT =22 nb,

Apr =34 ob
HeonpegenenHocTb B X; u(x;) quCTBmfanOCTb ciu(x;)
BxopHoii napametpd) d
X PyHKUMSA CpegHee no 3
ab B pasax pacnpegenexnms B pasax AMEpEHUAM ans AXPT
BEPOATHOCTEN "
MNokasanne VNA, cobctBeHHasa no- | 0,08 | 0,009 3 HOopMarnbHas, 0,009 3 0,577 0,005 3
napuzaumus? k=1
Mokasanue VNA, HenwHeliHas kpoce- | 0,08 | 0,009 3 HOpMarnbHas, 0,009 3 0,577 0,005 3
nonapusauus H1) k=1
OTKMOHEHWE B YCTAHOBKE aHTEHHbI 0,035 0 | npsMoyronbHas 0,020 2 0,577 0,011 7
(2°)H2)
HeonpegeneHHocTu paccTosiHWA 0,005 0 | npsimoyronbHas 0,002 9 0,577 0,0017
(1 cm)3)
Henonapusauma AUT uz-3a okpyxa- | 0,1 0,011 6 | npsamoyronsHasa 0,006 7 1 0,006 7
towei cpeasitd)
Henonapusauns RX-aHTeHHbl u3-3a | 0,1 0,011 6 | npsimoyronbHoe 0,006 7 1 0,006 7
okpyxatowei cpeasii®)
OtpaskeHus B Kamepe, 8,, = 0,056H5) 0,056 0 TpeyronsHas 0,022 9 0,577 0,0132
Axm/AprHs) 0,251 5 | npamoyronsHas | 0,145 2 1 0,145 2
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FOCT CISPR 16-1-4—2023

OkoH4yaHue mabnuus! H.1

HeonpeneneHHocTs B X| u(x;) quCTB”Tf“bHOCTh cu(x)
BxoaHol napameTp?) :
i Dyra CpegHee no 3
ab B pasax pacnpegeneHuns B pasax g i 5 oans AxpT
BEpOATHOCTEN HIMepeRnam
Syy 0,056 0 TpeyroneHas 0,022 9 0,577 0,013 2
AvoTPrpr " Oxx 0,014 1 TpeyroneHas 0,0057 0,577 0,003 3
AxpT- &Syx (c koadbdhmumenTom 0,5) 0,352 8 TpeyronbHas 0,144 0 0,577 0,083 2
CymmapHaa cTaHOapTHas Heonpe- k=1 0,169 2
[erneHHoCTb U,
PacwupeHHas HeonpegeneHHoCTb k=1,64 0,277 6
kuCHB}
PaclwwvpeHHas HeonpeaeneHHoOCTL B 20 Ig(1/[1 + ku,]) k=164 =213
ob
a) Cebinku, Hanpumep 1), oTHocATCA K NoAcHUTeNbHOI MHGOPMaLMK, NpUBeaeHHoI B noapasaene H.3.

H.3 NosicHuTenbHaa MHOpMauUa K oLeHKaM BXOOHbIX NapaMeTpoB, NpuBedeHHbIX B Tabnuuax H.1 u H.3

H1) Ha ocHOBaHWK UCMbITAHUS Ha BOCMPOM3BOAWMOCTbL TUMa A Npeanonaranock, YTo HeonpeneneHHoCTs nokasa-
Huia VNA coctaenget 0,08 ab. B ato 3HavyeHue BxoguT HeonpegeneHHocTb, obycnoeneHHasa HenuHenHocTeio VNA, uTo
BMUSAET Ha pasHULly Mexay OBYMS NMoKazaHUusMU.

H2) Ecrin 8 — yron HeTOYHOCTM yCTaHOBKM, Torna 8E « sin 8 = 8 - (/180), roe B uamepsieTcs B rpagycax.

H3) 8E « 8d/d oueHuBaeTcs npwu HeonpeaeneHHocTn &d = 1 cm B obnactu d = 200 cm npu noeopoTe AUT.

H4) Bnnskoe paccTosiHWe [0 CTEH KaMepbl TakKe MOXET BMUATL HA TOYHOCTb nonspuaaum AUT n RX-aHTeHHBbL.
«[denonapuzauua» o3Ha4aeT M3MeHeHMe (YacTUYHOE) NoNApu3aLmmn, HanpumMep, 3a c4eT AEKTOB OTPAXEHNS UMK aHa-
NOrMYHbIX 3hPEKTOB.

H5) Unenb! fensta B MatpuLe NOrpellHocTy KaMephl B YCNOBUAX HAUXYALIEro Cnyyas MoryT GbiTh OOMHAKOBLIMM,
YTO O3HAYaET, YTO pacnpeneneHne HeonpeneneHHOCTM HANPSXKEHHOCTW ANEKTPUYECKOro Nonsa oauHaKkoBo Npu obeux no-
NsApu3aLunax, gaxe npy NMHeHO-NONAPU30BaHHOM MCTOYHMKE. ManoBeposaTHO, YTOObI 3TO UMENO MecTO B kamepe ¢ bo-
nee onTUMarkHeIMI XapakTepUCTUKaM MPK XOPOLLNX MOTNOTUTENAX, NO3TOMY &, 1 &, MOXHO OMyCTUTE (npe,unonaraeT—
€ MOMOBWMHHOE 3Ha4YeHKe). B oLeHKe HeonpeaeneHHoCT NpeanosnaraeTcs, 4To n0KasaTenb PDF paBeH 6 (TpeyronsHoe
pacrpefeneHve) 4na HEONpPeaeneHHOCTeN KaMepbl, OCHOBaHHbIX Ha NEPBUYHOM OLEHKE TOTO, YTO OTPaXKEHWS B KaMepe,
BEPOATHEE BCEro, HAXOAATCH B Npegenax Hyna (cM. TekcT 3a ypaBHeHnamu (H.9) u (H.10) B H.1.

YneHsl ypaBHeHud (H.9) n (H.10), oTHocAWMeca K NOrpellHocT, NOKasbiBaloT, Kak HanpsKeHHOCTU peansHoro
3MNEKTPUYECKOTO NMons oTpaxawTca B uamepsaemor XPR. TpyoHO NOHATb, K YEMY OTHOCHATCA LOMWHAHTHBLIE 3MEMEHTHI
B8 Tabnmuax H.1 n H.3. OTHoweHne A T/AX g OTHOCUTCA K (DyHOAMEHTaMNbLHOMY OrpaHUYeHWo namepenns, T. e. kK XPR
NPUEMHOI aHTEHHbI, B KAYECTBE Koaq)cgnumema cTeneHun namepaemoit XPR, 1 3To He UCNpaBnAeTca NyTEM YCpeoHEHWA
HECKOMBKUX M3MEPEHUH, TaK Kak ABMAETCS CUCTEMATUHECKON HeonpeeneHHOCTLI0. BhipakeHie A, ;- 8, OTHOCUTCS K
KpOoCC-Monspu3aLMoHHON NOrpellHoCT KaMepsl, koTopoe ByaeT nokasbiBaTk MPOsiBNEHWE Mons cOBCTBEHHOW nonspu-
3aUMK Kak Kpocc-nonspuaauuoHHoe. CUMTaeTcs, YTO B KaMepe XOPOLLEro Ka4ecTBa 3TO BblpaxeHue OyaeT nornoBvHOM
MOrPELIHOCTM MPWY OCHOBHOW MONSApU3auuun, W, BeCbMa BEPOATHO, YTO MPW HanpaeleHHbIX aHTEHHaX OHO OyaeT aaxe
MeHbLLUEe.

MTak, BCce AaHHble Mo XapaKTepucTMKaM Kamepbl B TaKOW OLIEHKe HeonpeaeneHHocTy 6a3upyoTes Ha OOMyLLEHUAX.
[o HacTosiwero BpemeHu He pa3paboTaH Kakon-nubo KOHKPETHLIN METOL UCMbITAHWUA UMW METOA Banuaalun nrnowaaku.
NpsaMble NOrPeLIHOCTH &, 1 Syy MOMHO NOMNYYNUTL U3 PE3ynLTaToB U3MepeHus NSA Unu Syqyr. 38TEM OLIEHMBAIOT KPOCC-
NONAPU3ALINOHHBIE UNEHbl YDABHEHWA &, U 8, [Mocne npuobpeTeHns nocneayoLero OnNbITHOrO Marepuana gaHHoe npu-
NOXEHWE OOoMYyCKaeTcA NepecMoTpeTb. HeoBXxoaMMo OTMETUTL BaXXHOCTb MCMONb30BaHWA Kak MUHMMYM TPEX YCPEeOHEH-
HbIX 3HAYEHWM, NONYYEHHLIX B pasHblX MecTax/nokauusax B FAR, 4To yMeHbLUaeT yneHbl Tuna A 1 No3eonseT B GonbLuen
CTeMNeHN pacCMOTPETL OTPAXKEHUA B KAMEPE B Ka4YeCTBe CNyYalHbiX COCTaBNALLMX, KOTOPbIE OTHOCATCA K KaXKO0W TOYKe
OaHHbIX, 8 HE B KQ4EeCTBE CUCTEMaTUYECKMX COCTABNSAOLWMX C TOYHLIMKU MecTononoxeHusimn. Ha OATS ncnonsayloT ogHo
nameperue. B obwem crnyqae OATS cuutaetca nydwe FAR c xopowwum nornowatowmM matepmnanom, a bonewas FAR
cuYUTaEeTCA NyYlle ManeHbKon.

H8) Mockonbky B 4.5.5 ecTh TpeBGoBaHUe, YTOBI A,,>20 gb, To MOXHO NOKa3aTk, YTO 3TO BLIMNOMNHAETCA C YPOBHEM
poctoBepHocTy 95 % npu ycnoeum, 4To AXPT means/(1 + 1.64u.) > 10 (unm 20 aB). Mpn oQHOCTOPOHHEM pacrnpenerneHuu
BEPOATHOCTEW MCMNonb3ytoT KoadduumneHT oxeata k = 1,64 (a He k = 2) (ans To4Horo 3HaveHus k = 1,96 npy OBYCTOPOHHEM
pacnpefeneHuy LUMPOKO NPUMEHSIOT annpoKCMMaLUuMio B Buae 3Hadenus k = 2).
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MpumeyvyaHmne — MamepeHHOE OTHOLLIEHWE B ypaBHeHWKU (H.11) nokasbiBaeT, YTO BbIXOAHOE 3HadeHue Bonee
YYBCTBUTENLHO K HEOMPEOENEeHHOCTM B 3HAMEHATENe, YTo 0TpaauTcs B Bonee ManeHbKOM HanpskeHuu. Mpu ymeHbLle-
HUK V-, Ha HeornpeaeneHHoCTh U3MEPEHUA UTOTOBOE 3HaYeHWe OTHOLleHUa ByaeT oyeHb BOMbLIUM, HO 3TO HEBaXHO.
Mpw UCnbITaHWX B Onana3oHe 3HaYeHWIn OTHOCUTENBHO TPEBOBaHUS K MUHUMATBHOMY AXPT Hanbonblaa NoNoXUTensHas
HeonpeaeneHHocTb B Vi, NPUHUMAETCH TaKoW, YTODbI MTOTOBOE OTHOLLEHWE YMEHbLIMMOCk. Takum obpasom, B kKayecTse
npUemMnemMon annpokcuMaLny HeonpeaeneHHoCTL B HavxXyalweM cryqae onpeaenset aHadeHue (1/[1 + ku ]), v ata Benu-
4nHa ByneT MeHATLCA B 3aBUCMMOCTU OT pasHbIX A, . B Tabnuue H.1 npegnonaranoce, 4to A cocTaBnsier

xpT means
12,6, n ato onpegenset AXPT95 o = 12,6/(1 + 0,2776) = 9,86, 4yTo akBuBaneHTHo (22 — 2,13) ab.

AHanmns nokasbiBaeT, YTO HAaWBONbLUMM BO3OEUCTBYIOLLUM (DakTOpPOM ABMNSETCA COOTHOLUEHWEe AxpT/Apr W 4TO ANs
BbINOSTHEHWA TOMHOTO M3MepeHna XPR npegnodTuTensHO MMETL Kamepy xopoluero kavectea. B Tabnvue H.2 npuBeneH
NpuUMep U3MEHEHUS HEONPEOENeHHOCTN C M3MeHeHNeM 3HavyeHna XPR MCNbITYEMOW aHTeHHBI NPy UKCUMPOBaHHLIX Xa-
pPaKTEPUCTUKAxX NPUEMHOW aHTeHHbl. [1py MCNONb30BaHWM 3HAYEHWIA pabodero npumMepa nonyvyaem WHTepnpeTauui, B
KoTopon uamepeHHas XPR, pasrnada 22 gb, ykaseiBaeT Ha 95 %-Hyl0 BEPOATHOCTL TOrO, 4TO peansHoe 3HadYeHue Byget
Bonblie 19,87.

[Mpn Gonee Ka4eCTBEHHOW NPUEMHOW @HTEHHE (apr = 40 gb) n Gonee ka4ecTBeHHON kamepe (6, = b‘yy =0,028
7] Syx = 0,014) adhchekTMBHOE 3HAYEeHWE HOPMbl ynyywaeTcsa. YnydlweHHas HeonpegeneHHocTb byaoeT paBHa
20Ig(1/[1 + 1,64u.]) = -1,16 0B, a namepenHan XPR, paesHana 22 b, ykasbiBaeT Ha 95 %-Hyl0 BEpOATHOCTL TOrO, YTO pe-

anbHoe 3Ha4veHue byaneT bonbwe 20,84.

Ta6nuua H.2— HeonpegeneHHOCTN B 3aBUCUMOCTU OT APYruxX 3Ha4eHW AxpT (gonyLeHus, OTNU4YHBLIE OT Jonylle-
HuA B Tabnuue H.1)

a,,7/06 - 20Ig(1/[1 + 1,64u,])/ab
10 3,2 -0,68
13 4,5 -0,88
16 6,3 -1,16
18 79 -1,42
20 10,0 -1,74
22 12,6 -2,13
24 15,8 =259

H.4 NamepeHune xapaktepucTukn XPR Ha OATS Ha yacTtoTe Huxe 100 My

Ecnn Hmxke 100 MIMy 6e3axoBble Kamepbl He OYHKUMOHWPYIOT AOMKHBIM o6pazoM, To0 XPR MOXHO M3MepuTb Ha
OATS c aHTEHHaMW, yCTaHOBNEHHbIMWM Ha BOMNBLUOW BbICOTE OTHOCUTENBHO NMNAacTWHEl 3a3emnenns. B atom cnyyae cuu-
TakoT, uTo Eiyx [ Sxy npeHebpexumo manel. B Tabnvuye H.3 ato otobpaxkeHo Ha npyMepe npu M3amMepeHuu ¢ BLICOTON 6 M 1
paccTosHUEM 3 M.

Tabnuua H.3— lNpumep oueHkn HeonpeaeneHHocTH npu uamepeHun XPR Ha OATS npwu ycrnioBun, 4To AxpT =22 b
nA,r=3406

YyecTBUTEND-
HeonpegeneHHocTb B X; u(x;) HOGT C, c(x;)
BxoaHol napametp?)
X. ’ DyHkuMA
' ab 4’8 pacnpegeneHus B pasax Qorg Ans
pasax BEPOATHOCTEI n3MepeHue AXpT
Mokasanne VNA, cobecTeeHHas nonspusa- | 0,08 | 0,009 3 HOopManeHas, 0,009 3 1 0,009 3
umnat? k=1
Mokasanne VNA, HenuHenHaa kpocc- | 0,08 | 0,009 3 HOopManeHas, 0,009 3 1 0,009 3
nonsipusaums 11 k=1
OTKMNOHEHUE B YCTAHOBKE aHTeHHbI (2°)H2) 0,035 0 | npamoyroneHasa | 0,020 2 1 0,020 2
HeonpeneneHHoOCTW paccToaHus (0T 2 M 0,007 0 | npamoyronsHasa | 0,004 0 1 0,004 0
Ao 3 m)H3)
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OkoHyaHue mabnuusl H.3

FOCT CISPR 16-1-4—2023

HeonpeaenenHocTs B X; u(x,) Wi‘g;"fg?b' cu(x;)
BxogHoli napametp?)
i &8 DyHKUMA OgHo na
ob s pacrnpeneneHus B pasax . eﬂe & j
RAa BEpOATHOCTEN HIMEPEHN xpT
Oenonspusauna AUT mn3-3a okpyxatowen | 0,1 | 0,011 6 | npamoyroneHaa | 0,006 7 1 0,006 7
cpenbii®)
Oenonspusauna RX-aHTeHHbl n3-3a okpy- | 0,1 | 0,011 6 | npamoyroneHaa | 0,006 7 1 0,006 7
watoleit cpegpin4)
OTKNOHEHWE MaYTbl aHTEHHDI, 0,034 0 TpeyroneHas 0,013 9 1 0,0139
8,, = 0,034H9)
AxpT/AprH5) 0,251 5 | npamoyronkHas | 0,145 2 1 0,145 2
éiw 0,034 0 TpeyroneHas 0,0139 1 0,013 9
AoTPxor " Oxx 0,008 6 | TpeyronbHas 0.003 5 1 0,003 5
CyMMmapHasa cTaHdapTHasi HeonpegeneH- k=1 0,148 9
HOCTb U,
PacluupeHHas HeonpefeneHHocTs ku H6) k=164 0,244 2
PaclumpeHHasa HeonpegeneHHocTb B Ab 20 1g(1/[1+ku.]) k=1,64 -1,90
a) Cebinku, Hanpumep M), oTHocATeS K noscHUTeNLHON MHoPMaLMK, NpUBeaeHHo B noapasaene H.3.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

OBo3Ha4YeHne CCbINoYHOro

MEX/IYHaPOAHOMO CTAHAAPTA CrteneHb 0OBo3Ha4eHne N HaMMeHOBaHUE COOTBETCTBYIOLLEro
[OKyMeHTa COOTBETCTBUA MeXroCyaapCcTBeHHOro CtaHgapTa
CISPR 16-1-1:2015 IDT OCT CISPR 16-1-1—2016 «TpeboBaHua k annapaTtype Ans
V3MEpEHUs paguonoMex U MOMEXOYCTOMYMBOCTU U MEeToabl 13-
MepeHus. Yacte 1-1. Annapatypa ona uamepeHnst paguonomex
1 NOMEX0YCTONYMBOCTU. N3amepuTensHasa annapartypa»
CISPR 16-1-5:2014 — *
CISPR 16-1-6:2014, — *

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-2-3:2016 IDT FOCT CISPR 16-2-3—2016") «Tpeforanus k annapatype ans
W3MepeHNUs pagMonoMex U NMOMEXoyCTOMYMBOCTH M METoAb! N3-
MepeHuda. YacTe 2-3. MeToakl uamepeHusa paguonomMex 1 nome-
XOYCTORYMBOGTU. MI3MepeHnsa nany4yaemMbix paguonomMexy

CISPR TR 16-3 — ¥

CISPR 16-4-2 IDT FOCT CISPR 16-4-2—2013%) «COBMECTMMOCTL TEXHUYECKUX
CpeAcTB anekTpoMarHuTHas. TpeboBaHusa k annapatype ans us-
MepeHWsa NapaMeTpoB MHAYCTPUAanbHbLIX PagMonoMex 1 MoMexo-
YCTOWYMBOCTU U MeTOAEI U3MepeHui. YacTte 4-2. HeonpegeneH-
HOCTW, CTATUCTWKa U MOZeNnupoBaHue HopM. HeonpegeneHHocTb
W3MEPEHUIA, BbI3bIBaEMan U3MEPUTENBHOW annapaTtypony

IEC 60050-161:1990 — * 3)

* COOTBETCTBYHOLLMIA MEXKIOCYOAPCTBEHHBIN CTAaHAAPT OTCYTCTRYET. [lo ero NpuHATUS PEKOMEHOYETCA UCTONb30-
BaTb NEPEBOA Ha PYCCKUIA A3bIK AAHHOMO MeXayHapoaHOro cTaHaapTa.

MpumeyaHune — B HacTosAwel Tabnvue ncnonb3oBaHo cregylowee obo3HavyeHUe CTeneHW COOTBETCTBUA
CTaHOapToB:
- IDT — ngeHTU4YHbIE CTAHOAPTHL.

1) NanHbIi MexrocynapcTBEHHBI CTaHaapT paspaboTaH No NpeablayLiel BEpcUM MexayHapoaHoro cTaHaapTa.

2) [aHHbIA MEXTocyaapCTBEHHbIN cTaHaapT paspaboTaH no Bepcun CISPR 16-4-2:2011, IDT.

3) B Poccuiickoit ®enepaumm geiicteyet FOCT P 50397—2011 (M3K 60050-161:1990) « COBMECTUMOCTb TEXHUYE-
CKUX CPEACTB aNeKTpoMarHuTHasa. TepMUHbI U ONpedeneHus».
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