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FTOCYIAPCTBEHHBIM CTAHJAPT Y3BEKHCTAHA
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TEXHUYECKHWE TPEBOBAHUS K ANIIAPATYPE IS
N3IMEPEHMA PATHOITOMEX U IHOMEXOYCTOUYNBOCTH
U METOJABI H3MEPEHHU
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2 BHECEH TexuuteckuM KOMUTETOM TI0 CTAHAAPTU3alMH B cepe CBI3H
1 uHpopmaTHzanuu Ne 7
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[IMM, METPOJIOTHH ¥  cepTHHKauMd (areHTCTBO  «Y3CTaHZapT») OT
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poasomy crangapty CISPR 16-1-4:2010 Specification for radio disturbance and
immunity measuring apparatus and methods - Part 1-4: Radio disturbance and
immunity measuring apparatus - Ancillary equipment - Radiated disturbances
(CISPR 16-1-4:2010 Tpebopanus Kk anmaparype Al H3MEpPeHMs padonioMex
TIOMEXOYCTONYMBOCTA W MeTONBl u3MepeHui. Hacrs 1-4. Anmaparypa M u3-
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Oz DSt CISPR 16-1-4:2013

FTOCYAAPCTBEHHBIM CTAHJAPT V3BEKMCTAHA

TeXHI/IK BOCHTaJlapHHHF FINCKTPOMArHHMT MOC.I]a[!IyBIf!
PATUOXAJIAKUTJIAP BA XAJAKUTIA YR AAMJIVIMKHA
VIIMAII AIINIAPATYPACHI A KYAWJAIUT AH TEXHUK
TAJABJIAP BA VIIYALLI YCVJUIAPH
1-4-guem
PajuoxajakuTiaap Ba XaJaKkuTra YuIaMINIHKHE Yirgam ammapartypacu
Hypaanaguran pagnoxarakuTiapHa Yidam yuyH AHTCHHAJIAD Ba CHHOB

" MaloHYasapn

COBMCCTHMOCTB TEXHHYECKHX CPeCTR JHIEKTpOMAarauTHas
TEXHUYECKHWE TPEEOBAHUS K ATIIIAPATYPE J{JISI
W3MEPEHHUS PAAMOIIOMEX ¥ IOMEXOVCTONUYNBOCTH
M METOJABI UN3MEPEHU
Yacre 1-4
Annapartypa sl H3MEPEHHUs PAJHONOMeX H MOMeXOyCTOHYHBOCTH,
AHTEHHDbI 1 HCHNBITATENLHDBIC MIOLAKH NJIH H3MepeHﬂﬁ
H3JIYdaeMbIX PaIiHOIIOMEX

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

JlaTa BBENCHUS A7 O 273

1 Ob1acTh npHMeHeHUA

Hacroawmuii cTanaapT ABIAETCH OCHOBONOJArAIOUMM CTAHAAPTOM, YCTa-
HaBJITMBAIOIINM XapakTepUCTUKY W KadeCTBO (QYHKIHOHHPOBAHUA YCTpoHcTs
IV M3MEPEHHS H3JIyHaeMblX MHIYCTpHaabHBIX pamgmorniomex (MPIT) u ucrsita-
HUH Ha YCTOHUMBOCTE K H3JTy4aeMBIM PafUOIIoOMeXaM B IIolIoce dacTot ot 9 kHz
1o 18 GHz. _

Hacrostiumii cTaHaapT ycTaHaBIMBaeT TeXHHYECKHe TpeOOBAaHHA K H3Me-
PHTEIBHBIM IJIOMAIKAM, M3MEPUTENLHLIM aHTeHHaM, TEM - xamepam H pesep-
OepallHOHHBIM KaMepam.

TpebGosanns HacTOSILLErO CTaHAApPTa JO/DKHBL BEIOMHITLCS Ha BCeX dac-
TOTaxX W AJI BCEX YPOBHEH H3NIydaeMbIX DajHONOMeX B IIpelenax AUara3OHOB
u3Mepennil CISPR, ycTaHOBIEHHBIX /U H3MEPUTENBHBIX YCTPOHCTB.

M3nanne opuunansHoe




O‘z DSt CISPR 16-1-4:2013

MeTtozsl n3Meperuil npusenens B O‘z DSt 1032, obmas wHbOpMays,
otHocsmascs k VPIT, 8 CISPR/TR 16-3 [1]. Mindopmanus 0 HEONPEACICHHO-
CTAX W3MEpeHu, CTaTHCTMKE W MOJGIMpOBaHUH  HOPM HPI1 npusenesna
8 O‘z DSt CISPR 16-4-2.

2 HopMaTHBHBIE CCBLIKH

B macTosilleM CTaHAApTE HCIOIBb30BAaHbl CCHUIKM Ha CIIETYIOIHe CTaH-
IapThL:

I"OCT 30372-95 COBMECTHMOCTh TEXHUYECKHX CPEICTB JICKTPOMATHAT-
Hast. TepMUHBI K ONpeeIeHu

O‘z DSt 1032:2010 CoBMECTUMOCTE P&JIHO3ICKTPOHHBIX CPeACTB 5JCK-
TpoMarHuTHast. PafpuonioMexy WHAYCTpUanbHEIC. MeTosl UCIBITAHHE HCTOY-
HUKOB MHYCTPUAILHEIX PATHONOMEX

Oz DSt ISO 9000:2009 CucreMsl MEHEKMEHTa KauecTsa. QcuoBHEIE
[OJIOKEHHS U CIOBaphb

O‘z DSt CISPR 16-1-1:  CoBMecTMMOCTh TEXHHYCCKUX CPEICTB
37eKTpOMArHyTHad. TeXHUYecKHe TpeboBaHys K ammaparype Uil M3MEpEHHA
PAfMOTIOMEX H IOMEXOYCTOHIMBOCTH H METO/IEI m3Mmepenuit. Yacts 1-1. Anma-
paTypa Uil U3MEPeHHs PaJHONoMeX U [IOMEX0YCTOHYMBOCTH. ATIaparypa A
M3MEpPEHUS

O‘z DSt CISPR 16-1-5: COBMECTUMOCTL TEXHWUECKMX CPEACTB
snextpoMarguTHas. Texauueckne TPeOOBAHUA X allapaType A H3MEpPEHUsA
PAJHONOMEX M TIOMEXOYCTOHIABOCTI H METOMBI wsmepenuit. Yacts 1-5. Anma-
partypa I U3MEpEeHUs PajHoIoMexX H TIOMEXOYCTONIHBOCTH. FICIIBITATE bHBIE
MUIOLIAIKY JUIA KaTHOPOBKH aHTeHHB! B IHana3oHe 4acToT 30 MHz - 1000 MHz

O‘z DSt CISPR 16-4-2:2012 CoBMeCTHMOCTE TCXHHHECKMX CDPEICTB
sexTpoMaruuTHas. HeolpeeJeHHOCTh p3MepeHuil B 06nacTu 3JIeKTPOMartuT-
HOM COBMECTHMOCTH '

O‘z DSt IEC 61000-4-3:2007 CoBMeCTHMOCTh TEXHHIECKUX CPCICTB
JIEKTpOMAruyTHas, Y CTOAYHBOCTE K pajlMOacTOTHOMY 57eKTPOMArHATHOMY

nomo. Tpe6opanms 1 METOAB! HCIILITAHKH

Ipinviedatie - IIpu MOTH30BAHUM HACTOAUIMM CTAHRAPTOM HenecooOpasHo HPOBEPUTH
JEeHCTBHE CCLUIOHMHBIX CTAHAAPTOB Ha TEPPUTOPUH V30eKHCTaHa 10 COOTRETCTRYIOMEMY YKa-
3aTEI0 CTRH/APTOB, COCTABICHHOMY Ha 1 SHBapa TCKYHIEIo roja, i 0o COOTBETCTBYIOHIHM
vHQOPMALHOHEBIM YKa3aTeNaM, ONYGIMKOBAHHBIM B TEKYHIEM roAy. Ecin CCHLUTOYHBIH [0~
KYMEHT 3aMeHeH (M3MEHER), TO TIPK [OIb30BAHMI HACTOALHIM CTaHJAAPTOM CJIEHYET PYKOBO-
JICTBOBATHCS 3AMEHEHHBIM (H3MCHEHHBIM) CTAHAAPTOM. Ecan cChlIOUHBIH JOKYMEHT OTMEHEH
Gea 3aMeHsl, TO HOOKEeHNe, B KOTOPOM [aHa CCBUIKA HA HEro, HPUMEHNeTCs B HacTH, He 3a-

TparuBaroineif 3Ty CChLIKY.
3 TepMuHBI U ONpeReICHH

B HacTOsIeM CcTaHjapTe IpUMEHEHBI TEPMUHEI IO roCT 30372,
Oz DSt CISPR 16-1-1, O‘z DSt CISPR 16-1-5, a TaKke CIeAYIOIIHE TEPMHUHEL

¢ COOTBETCTBES MM GHPEHE e HIAMM:
STANDARTLASHT IR 18K, DAVLAT
2 MAZORATIRT MUVGF1ELASH 1hIZH VA
AXBORGT TEXNOLDGIYA kotdl
JORTY ETiSH ECSHOARMAS!



O‘z DSt CISPR 16-1-4:2013

3.1 anTenna: YacTs nepenaroinell MK IpHEeMHOM CHCTeMBI, IpeHA3ZHA-

qeHHad U U3AYHCHUA HIIH IIpHUEMa DACKTPOMArHHTHBIX BOJIH.
Ilpumeqanue - B xonrtexcre TpeOGoBaHHH HACTOSINErO CTaHIAPTa CHMMETPHPYIOIEe
VCTPOMCTRO HBISETCH YACTHIO AHTCHHBI,

3.2 sanupanms: loareepx/eHne Ha OCHOBE MpPEICTABICHHS 0O0BEKTHR-
HEBIX CBHIETENLCTB TOro, 4T0 TpeOOoBaHMA, [IpeJHa3HAYCHHbIE U1 KOHKPETHOIO
[IpeUIaraeMoro KCIoib30BaHUs WK IPUMEHEHHUS, BBIIIOTHEHEl B COOTRETCTBHH
¢ O‘z DSt ISO 9000.

3.3 aunanazon msmepenuii CISPR: [lnarnazon usmepenuit, ycraHoBieH-
HBIA [IPOU3BOAUTENEM, ONPEEISIONIMA MAKCUMaIbHOe ¥ MHHHAMAIBHOE [OKa-
3aHus nipubopa, B npesesax KOTOPBIX W3MEPUTENLHBIH IMMPUEMHHK OTBEYAEeT
TpeOOBaHKAM HACTOSAIETO CTAHIAPTA.

3.4 3aryxaHme IJIOMAAKM: 3aTyXaHue MeXIy ABYMS OTIpeAeHCHHBIMM
TOYKAMH Ha U3MEPUTEALHOH INIOUIAJIKE, OHPEIEIIeMOe B Pe3yJIbTaTe IBYX H3-
MEpPEeHUH Kax 35a4eHHEe BHOCHMBIX IOTEpbh, KOIZIa HEMOCPEICTBEHHOE DIICKTPH-
YeCKOe COEJIMHEeHHEe MEXy BBIXOJOM I'eHeparopa M BXxonoM u3mepurens VIPIT
3aMeHseTCs MOXKIFOYEHHEeM Iepefaroluel aHTeHHbl K BBIXOLY TeHepaTopa u
HPUEeMHOHN aHTeHHEI - Ko Bxoay naMepurens HPI1.

3.5 H3MepHTeIbHAS [UIOMAJKA JUIA OUpeJeeHusl rPaIyHpoBOYHbIX
ko3pdunuentoB anTenH: OTKpPHITas U3IMEPUTENbHAS UIOMATKA C METaJUTue-
CKOH MJIaCTHHOH 3a3eMIIeHHs, HMEIoIIasl CTPOro OIPEACIICHHYIO XapaKTepUCTH-
Ky 3aTyXaHHMs IIPH FOPU3OHTAILHOW M BEPTUKAILHOM INONSIPU3AIHAX INEKTPO-
MarHHTHOTO TIOJIA. _

ITpumedanue - Pe3ynbTaThl H3MEPEHHS 3aTyXaHHE JAHHON M3MEPUTENLHOH TUIOINAIKH
CpaBHHBAKOT C pC3yabTaTaMi H3MEDPCHHA 3aTYXAHAR H3M€pHT€HbHOﬁ HIOHIAAKH [ UCIILITA-
HUH TexHuueckuX cpeacts (1C) Ha coorsercTBue HopMmaMm MPIT mng toro, yrobwl ouennts
KauecTBO QYHKIMOHUPOBAHUS U3MEPHTEIbHOHN momaaxky s uenbrranuit TC va cooTBeTcT-
BHC HODMaM.

3.6 u3mepuTenbHas womaaka as ucnbitanui TC Ha cooTBeTcTBHE
nopmam HPII: M3aMmepurensHas mromajixa, oTBEHalOas YCJIOBHIAM, IPH KOTO-
pBIX o0ecrnieunBaeTcsd NIPaBUIBHOCTE U NOBTOPAEMOCTE PE3YJIbTaTOB HU3MEPEHHMH
HanpsbkerHoctu noss MPIT ot ucneityemoro TC g cpaBHEeHHS UX ¢ COOTBET-
CTBYIOLIEH YCTaHOBISHHONH HOPMOI.

3.7 u3mepHTeabHAasA aHTeHHA (AHTEHHA JJIS IIPOBENCHUS H3MepeHHil):
KoMOuHanus pe30HaHCHOTC JUIIoNs CBOOOAHOrQ IIPOCTPAaHCTBA H COOTBETCT-
BYIOIIIETO CHMMETPHPYIOIIETO YCTPOHCTBA.

HpHMe‘-IaHI/Ie - J_IaHHOC OIpCACICHUE TCPMHHA - TOJABKO JUIS HCIIONBE30BAHHA B Ha-
CTOALIEM CTan1apTe.

3.8 u3MepHTe b HANPSKeHHOCTH noas: M3MepHTeNbHBIM KOMILIEKT,
cocrossmuil uz uzMepurens MPIT, kanubpoBaHHOH H3MEPUTEIHLHON aHTEHHB! H
BbIcOKOUYacTOTHOTO (BY) - kabens.

3.9 H3mepuTeNbHA MJAOIAAKA KBa3HCBOOOAHOIO npocTpaneTsa: Ms-
MepHTEJILHAS ILTOIA/Ka, 3aTyXaHue KOTopoi Ha moboil yactore paboyero nua-
1430Ha, H3AMEPEHHOE ¢ MOMOILIBI0 HACTPOSHHAIX CUMMETPHYHBIX BHOpPATOPOB C
BEPTHKANBHOM Monapusanyeif, oTanyaercd He Gonee yem na + 1 dB or pacyer-

HCTBE.
HOI'O 3HAYEeHHUS 3aTYXaHUs B CBOOOHOM IIPOCTpa 0 ZSTANDART AGENTLIG!

STARDARTLASHTIRISH, DﬁViAi‘B
BAZORATING MUVOFIOQLASHTIRISH VA
AYBOROT TEXHOLOGIYAEAR TN
JORIY FTISH BOSHUARMASE



O‘z DSt CISPR 16-1-4:2013

3.10 npososouHasi aHTenHa: OnupeneseHHas KOHCTPYKLs, COCTOAIIAS
u3 OHO# WiN 6ojlee METAIHYECKMX IPOBOJIOK MM WITHIpEH I H3IIyueHUs

WK TIpHeMa SNCKTPOMArHHTHBIX BOJIH,
Ipumeuanue - [IpoBosOYHAsS aHTCHHA HE HMEET CHMMETPHPYIOIIEr0 YCTPOHCTRA.

3.11 mosHocTeIs Ge3dxoBasi KaMmepa: DKpaHHPOBAHHOE IOMeILEHHE,
BHYTPEHHHE IIOBCPXHOCTH KOTOPOIO IONHOCTBIO IIOKPHITH BBICOKOYACTOTHEIM
MarepuanoMm (BU mornoTuTesem), IOTTIOMAIONMM 3IEKTPOMAarHUTHYIO JHEp-
ruio B paboueii monoce 4acToT.

3.12 pesonamcHbIH AHII0L cBOGoAHOrO npocTpaHersa: [IpoBonoyHas
AHTEHHA, COCTOALIAS M3 JBYX IPSAMBIX COOCHBIX IMPOBONHHKOB OMMHAKOBOH
JUTMHBL, PACTIONIOKEHHBIX KOHIAMH APYT K APYTY W Pa3fielieHHBIX HeOOIBIIIM
zazopoM. [Ipy 5TOM JUTMHA K&XKAOTO IPOBOAHUKA MPUONM3HTENEHO paBHA 4eT-
BepTH JJIMHBI BOJHEL, TAaK YTO Ha 3TOH 4acTOTe BXOJHOE IIOTHOE CONPOTUBIICHHE
NIPOBONOYHON AHTEHHBI, M3IMEPEHHOE Ha 3a30pe, OyIeT aKTHBHEIM, 9TO COOTBET-
CTBYET XapakTepHCTHKaM IHUIIONs, PACTIONOXEHHOIO B CBOOOJHOM IPOCTPAHCT-
BE.

[TpuMeuanus

1 B xoutexcre TpeGOBaHHﬁ HACTOSHEro crapjapra JaHHas [POBONOUHAsA aHTCHHA,
OOJCOSNMHEHHAd K CHMMETPHPYIODIEMY YCTpOfICTBy, TAKKEC Ha3IBIBacTCH ((KSMeprITGHBHOf;I

AHTEHHONY.
2 JlanHas IPpOBOIOYHAS AHTEHHA TAKXKE HA3LIBAEGTCA «HACTPOCHHBIM CHMMETPHIHLIM

BHOpaTopoM».

3.13 paGounii 06bem: OOBEM B IIONHOCTEIO OE39X0BOH KaMmepe, B KOTO-
POM pa3sMEINaeTcs HCIbITYeMOoe TC.

pmvedanue - B gagsoM o0beMe BEIOMHMOTCS TpeOOBAHAA K HIMEPHTEABHOH ILU10-
IHAJIKe KBA3HCROGOIHOTO IIPOCTPAHCTBA. [[OBEPXHOCTH, OrpaHdMHBAIOLHE JAHHEN 00beM,
o6uE0 HaxomsTces Ha paccrosaui 0,5 m unn Oonee OT HOTJNOHIAIOWIEr0 MATEPHAJIA MOIHO-
CTRI0 0€339X0BOM KaMephl.

3.14 cummerpupyomee yerpoiicrso: Ilaccupnas seKTpudeckas cxema
[7s riepexoja oT CUMMETPHYHOH JMHMU Nepeaadu (HIM CHMMETPHYHOIO yCT-
pOUCTBa) K HECUMMETPHYHOU H HaobOpOT.

3.15 mupHHa N0J0OChl nponyckanud; B, llIupuHa noNOCE JacToT H3-
MEpHTEIHHOTO NPUeMHHKA, Ha TPaHMiax KOTOpOH 3HAYEHHE XapaKTepHUCTHUKH
ero 4acTOTHOH H30UPaTEIbHOCTH PABHO 3a/laHHOMY 3HA4Y€HUIO B nenubenax.

[Tpumeyanue - VHgexc »n - 3aaHHOC 3HAYCHHE XapaKTEPHCTHKH yactoTHOH u3bupa-
TENBHOCTH.

4 AuTeHHDI JUIsl H3Mepenud u3xydaembix UPII

AHTeHHa 1 cxema ee Iojxmodenus K weMeputemo VPII He nokHBI Cy-
IMeCTREHHEIM 06pa3oM BIMAThH Ha oOuiMe XapakTepucTuku msmepurens HPIL
Ecnu agTenHa noacoenuHgercs K usmepurernto MPIL, m3Mepntensnas cHCTEMa
J0JKHA COOTBETCTBOBATH TPeOOBAHMAM 10 IUMPHHE IIOJOCHI, YCTAHOBICHHBIM B
O‘z DSt CISPR 16-1-1 mj1s COOTBETCTBYIOMIEH HOJIOCH 4acToT.,

AHTeHHA O/DKHA MMeTh JMHeHHyo noigpusaiuio. OHa [o/bKHE ObITh

OpPHEHTHPORAHSY RAIRT¥EO0LIGUOXKHO OBLIO 1IPOBECTH U3MEPEHUS [P COOTRETCT-
STANDARTLAGKT B ish, DAVLAT
4 KAZORAT!NE MUVOF ICLASHTIRISH VA
AXBOROT TEXROLOGIYALAR TN
JoR1Y ETi gl BoHQARMAS!



Oz DSt CISPR 16-1-4:2013

BYIOLIEH ITOJISpHM3alyy nond. Moxker notpeGoBaThes PeryiupoBKa BBICOTHI
HEeHTPa AHTEHHBI HaJl 3eMJIeH B COOTBETCTBHH C IIPHUMEHIEMBIM METOLOM HCIIbI-

Tapuit.
Ipumeuanue - JononnurtensHas uHGoOpMaIlg o NapaMeTpax IMMPOKONONOCHLIX aH-
TCHH NPUBCIACHA B HPUIOKCHUH A

4.1 IlorpemHocTh H3IMEpPEHHSI HANPSKEHHOCTH 1105

TMorpemHoCTh M3MEpPEHHA HAIPSHKEHHOCTH OIHOPOHOIO IO/ CHHYCOU-
AaJIbHOTO Xapakrepa Jo/okHa ObiTs He Oonee £ 3 dBuV/m (orHocurensHO
1 pV/m). Ilpu w3mepernsx nomxsa GbITh UCMOIL30BAaHA AHTEHHA, COOTBETCT-
ByIoIlas TpeOOBaHHAM pazjiena 4, ¢ U3MEPHUTENEHBIM HPHEMHHKOM, COOTBETCT-
ByromumM Tpebosarusm O°z DSt CISPR 16-1-1.

Ipumeuanue - JanHoe TpeboBaHue He YUHTHIBACT BIHSAHHA U3MEPHTENLHOH [LIOMA-
KH.

4.2 Honoca gyacror or 9 mo 150 kHz

Omneit n0Ka3an, 4To B JaHHOH MOJOCE YacTOT MMEHHO MarHUTHAs COCTaB-
NAOWAS [0S ABISETCH OCHOBHOM NIpUUMHONA HadmoaaeMbIX 3¢ GheKToB BO3ei-
cteus MPIL.

4.2.1 MargauTaas aHTeHHda
Jis maMepeHuit MarHUTHOH COCTABISTIONIEH H3JIyYeHHsS MOKET OBIThH Hc-

II0/Ib30BaHa JNEKTPHYECKH HKPAHHPOBAHHAS PaMOYHAas aHTeHHA B BHJIE KBaapa-
Ta €O CTOpoHamMu, paBHbIMH 60 cm, nubo cooTBeTcTBYIOWAs (heppHTOBas aH-

TEHHA.

HanpsoxennocTs MarHMTHOTO Iong u3MmepsieTcs B pA/m miu B dB
(otHOCHTensHO 1 pA/m). Hdanee B Tekcre BMecto dB (1 pA/m) npumensercs
dopma 3amucu dB (1 pA/m). 3uauenue Hopmsl usznydaemsrx MPIT B monoce
gacToT oT 9 10 150 kHz Ttaxxe JomKkHO GBITE BRIPAXEHO B OTHX €IHHULAX,

Ilpumeuanne - Bo3MOXKHO MPOBEHCHUE NPSIMBIX HU3MEPEHHHA MATHHTHOM COCTABIIIO-
meit HATPHKEHAROCTH M3dydaemoro nons B dB (1 pA/m) wmm pA/m B GImkEel W AansHel
soHax. O7naKko MHOTHE H3MEDHTENM HANPSDKEHHOCTH MONS MPaJyHMPOBAHE] B ¢/IMHUIIAX 3KBH-
BAJICHTHOH HAIIPHKEHHOCTH 3JIEKTPHYECKOTO 110718 1a0ockol Bonaer dB (1 uV/m), re. npu
JOTYIIEHHH, 9T COOTHOIICHHE COCTARJIAIOIIHX E o H PaBHO
120w (377 €2). 310 AODyHIEHUE COPABEUIMBO B YCJIOBUAX JalbHEH 30HB! HA PACCTOSHUIX OT
HCTOYHHKA, NpeRbIIaommX 1/6 J1MuHbl BOJHEL (A/2T), ¥ B 9THX CIYYasX 3HAYCHUE COCTAB-
nsromiel A Moxer OBITH IOAYYEHO JICNeHMeM 3HAueHus £, OTMEYEHHOro HA H3MEpPHTENe
HPIL, va 377 win BeruutanueM 3HaueHus 51,5 dB w3 3mauenus £, dB (1 pV/m), gro maer
sravenue H, dB (1 pA/m).

Cnenyer mMeTs B BUJY, UYTO NPHBEACHHOE BBILIE (PUKCHPOBAHHOE COOT-
HOIIEHHE 3HaYeHul H 1 £ NpUMEHHUMO TOJBKO B YCIOBUAX JalbHEH 30HEI,

Jna nonyvyenus 3Havenus H, pA/m, HeoOXOAMMO pa3jIeNuTh MOKa3aHue

E, uV/m, na 377 Q:
0 ZSTANDART AGENTLIG]
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O‘z DSt CISPR 16-1-4:2013
H(pA/m)=E (uV/m) /377 ({2) (1)

3mauenre H, dB (1 pA/m), monydaror BRYHTAHUEM 3HavdeHns 51,5 dB
(1 Q), u3 nokazauus £, dB (1 pV/m):

H [dB (1 pA/m)] = E [dB (1 pV/m)] - 51,5 [dB (1 Q)] )

TMonuoe conportusienue Z = 377 () uin B JAoTapH(PMIYECKUX eHHUIIAX,
20 log Z = 51,5 dB (1 €2), ucnojs3yemMoe B NIPHBEISHHBIX BBIIIC nipeobpaszoBa-
HUSX, IPEACTABILLT cODOH NOCTOAHHYIO BETHIHHY.

4.2.2 CummMeTpHs aHTCHHBL

CruMMeTpHs aHTEHHb! HOJDKHA ObITh TaKOH, YTOOHI MPH BPAIlICHHH aHTEH-
HEL B OJIHOPOJHOM II0JI¢ YPOBEHB HAIPSHKEHMs Ha BBIXOJIC aHTEHHEI IIPH TEpe-
KpecTHOI MONpH3aLyy 1oi1s Gsul, Mo KpaiiHe# Mepe, Ha 20 dB muxe yposHs,
H3MEPEHHOTO [IPY Napallie/IbHON MOJSPH3aLHH.

4.3 Hosaoca gacror ot 150 kHz no 30 MHz

4.3.1 DaexTpu4ecKas aHTeHHA

JI1s1 m3MepeHus MeKTPHUSCKOR COCTABIMIONEH H3ITYyUeHHUs JOITYCKaeTes
MCIIONB30BAHAE KaK CHMMETPHMUHOM, Tak M HECHMMETPMYHOM aHTeHHbI. Eciu
HCTIOJB3yeTCH HeCHMMETpUYHas (IUTsIpeBas) aHTeHHa, TO Oy[eT HM3MepAThCs
TONBKO 3HAYEHHE HPH BEPTHKATBHON MOJSPH3ALME 3JIEKTPHYECcKOro fons. Tan
HCIIONB3yeMO aHTEHHBI JOIDKEH OBITh yKasaH BMeCTe ¢ Pe3yNbTaTaMu y3Mepe-

HHH B IPOTOKOJIE.
IMpumeuanne - Mudopmanus, OTHOCAMAACA K PacueTy XapakTepucTHK (HyHKIIHOHHPO-
BaHHA HITLIpeBDfI aHTCHHBL I{HI/IHOﬁ Imu XAPaKTECPHCTHKH CXCMbI ee COITacoBaHA IIPHBE-

JIelsl B 1priioxkeHHy B. _
Eciu paccTogHue MEXAy HCTOYHHKOM H3IYHCHHA H AHTEHHON MeHee

10 m, To oOmas JUHA aHTEHHB! JOJDKHA OBITH paBHA 1 m. Jis paccrosiruit 60-
nee 10 m pexoMeHayemas JUIHHA aHTEHHBL - 1 m, OJHAKO BO3MOXKHA W Jpyras
JUTHHA aHTeHHS], HO OHA He JODKHA mpeBblmiaTh 10 % JUTHHBI H3MEPHTENBHOTO
pacCTOSTHYS.

Enumutiell M3MepeHus HAIPSKeHHOCTH DIIEKTPHYECKOTO 107 ABIAETCS

uV/m wnu, B torapudMIdeckux exunuiax, dB (1 uV/m).
Hopme nanydaempix MPIT nosmoxre: G6ITH BEIPAXKEHEBI B OTHX SIHHMIIAX,

4.3.2 MargarHas aHTeHHa

Jsg u3MepeHnii MarHHTHOH COCTaBISIIOLICH M3IIYyYeHUS JOJDKHA HCIIONb-
30BATHCH HAEKTPHYECKH SKPAHMPOBAHHAS paMOYHas aHTEHHA B COOTBETCTBUH C
4.2.1.

JUi1s BBITOJIHEHUS M3MEPEHHH MarHUTHBIX Tioieii, HMEeIOIUX HU3KO0E 3Ha-
YeHNE HANPSOKEHHOCTH, BMECTO HEHACTPOCHHBIX JJICKTPUMYECKH SKpaHHpOBaH-

o 7EThY
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HBIX PaMOYHBIX @HTCHH AOIYCKACTCHA HCIIONB30BATL HACTPOCHHBIE 3AEKTpHYE-
CKH CHMMETPHYHBIC PaMOYHbBIC AHTCHHEI.

4.3.3 CamMerpus aHTEHHBI
Ecmm venoneayeTcs cUMMETpUYHAS JIeKTpUYeckas WAU MarHuTHas aH-
TCHHA, OHA JIOJDKHA COOTBETCTBOBATH TpeboBanusam 4.2.2,

4.4 IHoJsoca yacror ot 30 no 300 MHz

4.4.1 DaexTpuyecKkasi aHTeHHA
B xauecTRe onopHOH aHTEHHE! NPUMEHIIOT CUMMETPHYHBIH JAUTIONS.

4.4.1.1 CumMMeTpHYHBIH ANNOAL

Hna gactor 80 MHz unu Beiiue anTeHHa JIOUKHA OBITh HACTpaHBaeMoOH, a
s gactoT Hke 8§80 MHz pasMep aHTeHHEBI JOKEH COOTBETCTBOBATH HACTOTE
80 MHz. AuTeHHa A0KHa OBITH COTVIacOBaHa ¢ aHTEHHBIM KaleileM ¢ ITOMo-
Bk cornacymomei nernu (yerpoiicrsa). [lofcoenHeR1e K BXOILY H3MEPHTEIb-
HOro o00OpyA0BaHUA JIOJHKHO OCYIIECTBIATECS 110Ce IpeobpasoBaHus CUMMET-
PHUYHOTO CUTHAJa B HECUMMETPUYHBIH.

4.4.1.2 YkopoveHHBLIH AHNOJIDL
Jonyckaercs NPHMEHATH AUIONL KOPOYe MMOJOBHHEI JJIUHBLI BOJIHBI NPU

BHIIOJIHEHHH CJISIYIOIIUX YCIOBHM:
a) ero obmas nauHa JoxHa 68T Gonee 1/10 UIMHEI BOJHEI HA YaCTOTE

H3MEPEHUs;
b) AMNONL TIOACOSAUHSIOT K Kabesro, JOCTATOYHO XOPOIIO COrjiacoBaH-

HOMY co ctoponbl uaMeputens MPI1, yto rapantupyer 3HayeHue ko3¢ huieH-
Ta crogye BoiHb! o Hanpsskennio (KCB,,) Ha kabene ne 6osee 2 + 1, Tlpu on-
pemeneHHH rpasyupoBoYHOro koadduumenta aunond snadenue KCB, gomxHo

OBITH YUTCHO;
¢) HAWIIONG JODKEH o0yaaTh CHMMETpPHEH, aHalOrMYHOH CUMMETPHH Ha-

CTPOEHHOT'0 JUIIOJH B COOTRETCTBUM ¢ 4.4.2. Jng 5TOro MoxKeT ObITh HCIOIB30-
BaH CHMMETPHPYIOIIWH TpaHchopMaTop;

d) s omlpeneNcHHs 3HAUYCHHS HM3MEPAEMOH HaNpsHKEHHOCTH MONA HC-
II0JIb3YETCs TPaSyHPOBOYHAS KPHUBAs, NpUUYEM I'pajyUpoBOYHbIe KOd(hUlMeH-
TBI AQHTEHHB! M3MEPAIOT NpH COOMIONCHMH H3MEPHTEILHOTO PACCTOSHHA (T.e.

IIpH PACCTOSIHHUH, PABHOM HE MeHee Tpex AIHMH AMIIoNs);

Ipumeuanne - Tlonyuenssle TaxuM ofpazoM IpalgyHpoBouHble KO3(QHIHEHTE aH-
TEHHBI AOJDKHB 00CCTIEUUTE BHIMOMHEHKHE TpeOOBaHNS K HOFPEUIHOCTH u3MepeHuit {He Gonee
4 3 dB) 0AHOPOAHBIX CHHYCOMAATIBHBIX IIOJIeH.

[TpuMepD! rpagyHpOBOUHBIX KOIQOHLIHEHTOB npubeieHn Ha pucynke 1. Kosdunu-
EHTHl OTPAKAIOT TEOPETHHECKYIO 3aBHCHMOCTE MEXKIY HAIPSKEHHOCTBIO TOJIA M HAIPSKEHHU-
eM Ha sxoae usmeputens VPIT ¢ BXomupiM TOJHBIM CONIPOTHBIEEHEM 50 £ 118 pasiHyHBIX
ornomenut //d (pucyuox 1). Ilpu noctpoenun gaHHOro rpaduka CHMMETPHPYIOINEE yCTPOH-

CTBO CUHTASTCH HMICATIEHBIM TpﬁHC@)OpM&TGpOM C KOB@)@)HHHSH’I‘OMIHCpeﬂa‘IH, PpaBHOM CIOIi-
G ZSTANDART AGENTLig)
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aue. OxHaxo B rpaduke Ha puCyHKe | He YYTCHHI HOTEPH B CHMMETPHPYIOIIEM yCTpoiicTBe
u xabene, a TAKXe TOTepH, 0OYCIORICHHbIE PACCOITIACOBAHHEM MEXKAY KabeneM ¥ H3MEepHTe-

nem UPIL

€) HECMOTPS HA CHHDKCHUE YyBCTBHATENBHOCTH H3MEPUTEC/IS HAIPSKEHHO-
cru o VIPIT npu 6ossinom 3HAYEHHH IPajyHpoOBOYHOrO Koa(duuuenTa ag-
TeHHbI, 00YCIIOBIEHHOE MAION ATHHOM JUIIOJS, fIpeiesT U3MEePEeHHs H3MEePUTEI
HATIPSDKEHHOCTH Mol (onpeeliseMsl, HanpuMep, mrymoM usmepurens HPII u
KOI(QOUIUEHTOM TIepenadn o) Aomked 6bith Ha 10 dB Hike ypoBHS H3-
MepseMOoro CHTHala.
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Limverics ZpATioTise,

Pucysok 1 - 'pajiynpoBouHbie K03(h(QUIHEHTE KOPOTKIX HUMONbHEIX
auTeHH np Ry, = 50 (2

4.4.1.3 lupoxononocHasg aHTEeHHA

Wcnonp30BaHMe MIHPOKOTIONOCHOH aHTEHHBI JOILYCKaeTCs NpH YCIOBHHA,
YTO OHa COOTBETCTBYET TPeOOBAHWAM, YCTAHOBIGHHBIM B 4.5.2 /s CIOXHOH

AHTEHHEI.

0 ‘ZSTANBART AGEHTLIGT
RTANDARTLASHT TR ISH, DAYLAT
HAZORATIRG WUVOF T LASHTIRIGH VA
RYBOROT TEABOLOGIY A ATl

JOR1Y ETHSH pogHaARMASH
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4.4.2 CumMeTpus aHTEHHBI

4.4.2.1 Brenenne

Ha mnowepxrocta kabens, NOACOEANHEHHOIO K NpHEMHON aHTeHHe (aH-
TeHHoro Kabens), B npouecce usMmeperus MPIT Moryr BosHukath obmue He-
CHMMETPHYHbIE TOKH. OTH OOIMe HECUMMETPHUHEIE TOKH CO3JAfOT 3/I€KTpO-
MardUTHBIE TOJS, KOTOpPhlE MOIYT BOCIPHHUMATHCS AHTEHHOW ¥ OKa3blBaTh
BIMSHHUE HA pe3YyAbTaThl H3Mepenus uinydaemerx MPIL

HaunGonplee BIAAHNE IPH HaBeACHUH OOIIMX HECHMMETPHYHBIX TOKOB B
aHTEHHOM Kadejie OKa3hIBaloT:

a) WIEKTPHUECKOE I10Jie, co3gaBaeMoe uenuiryeMem TC, e mone ume-
€T COCTaB/ISIIONIYIO, NapallyIeIbHYI0 aHTEHHOMY Kabeliro;

b) mpeobpazoBanue cHMMeTPHYHOTO (ITOJIE3HOTO) CHIHAlla aHTEHHHI B
OOLIMK HeCMMMETPHYHBIH CHIHAN H3-3a HECOBEPILICHCTBA CHMMETPUPYIOLIEro
YCTPOMCTBA HPUEMHON aHTEHHEI.

B nannoM noAlyHKTE pacCMaTpHBAeTCst BIWsiHHE MpeobpazoBaHMs CHM-
METPHYHOTO CHrHana B oOIHHA HeCHMMETPHYHEIA CHIHAN B CHMMETPUPYIOIIEM
YyCTPOHCTBE Ha pe3yasTaThl H3MepeHusa uanyuyaemsrx MPTT.

Ouexka BIHAHMA 31CKTPHYECKOTO MO, co3aBaeMoro ucrbiryembiM TC
(mepeuncieHye a)), - Ha paccMoTperud (npumeuanue | x 4.4.2.2).

Kak mpasuio, JOronepuojuyeckue IUNONbHbIE aHTEHHbLIE PEHIETKH He
TpeOYIoT IMpOBEPKH NpeoOpa3oRauMs CUMMETPHUYHOTC CHTHaNa B OOLIMH He-
CMMMETPUYHBIH CUIHal B CHMMETpUpYOIeM ycTpolictee. C Ipyroit cTOpOHEI,
CHMMETPHPYIOLIME YCTPOHCTBA AMITOIBHBIX, OMKOHMYECKHX M THOPHUAHBIX {COo-
BMEIIEHHEBIX) OMKOHHYECKO-TIOIOIIEPHOIHYECKHX aHTeHH JAOJDKHEI ObITH IIpOBe-
PEHBL.

4.4.2.2 Ilpoeepka npeolGpazoBaHus CHMMETPHYHOrO CHIrHAjJAA B 00-
I HECHMMETPHYHBIA CHPHAN B CHMMETPHPYIOIIEM yeTpoiicTRe

IlpuseieHHBIM HIDKE METO/ OCHOBAaH Ha U3MEPEeHHH IBYX Hanpsixeuuil U
u U, B monoce 4acToT WCTIONB30OBAaHMS NPUEMHOW aHTeHHEI. OTHOIIEHHE 3THX
HaNnpsKEeHUH, BBHIDOKCHHBIX B OJWHAKOBBIX eIWHHIAX (Hanpumep, B
dB (1 pV/m), sensiercd xapaxkTepucTukoil npeodpa3oBaHus CUMMETPHUHOIO
CHrHajza B 0Ol HECUMMETPHUYHBIH CUTHAN B CUMMETPHPYIOIIEM YCTPOMHCTBE.
[Topsaox npoBe/leHUs UCHBITAHHI:

a) UCHBITYEMYIO [IPUEMHYIO aHTEHHY ¢ BEPTHMKAJILHOH MOAspu3aluei ye-
TAHABIMBAIOT TAK, YTOOKI ee HEeHTP HaxXxoIuicad Ha BbhlcoTe 1,5 m Haj miuacTHHOH
3a3eMJIeHHA. AHTeHHBIH Kabeap BEIBOAAT ropu3oHTaNbHO Ha (1,5 £ 0,1) m 3a mo-
CHeAHWH TIpHEMHBIH 3JI€MEHT aHTEHHBI, a 3aTeM OIYCKalT €r'0 BepTUKAIILHO 10
NIaCTUHEI 3a3eMJIEHMS, TOABOAAT k m3mepuremo UPII u noaxmodaor;

b) neperalOmyr0 aHTEHHY C BEpPTHKAILHOH NojspH3auyedl pa3sMearoT
Ha paccrosHuH 10 m (r1o ropH3oHTaNN OT LEHTPa UCTIBITYEMON aHTEHHBI )} M yCTa-
HaBAMBAIOT €e Ha BBICOTE, [pH KOTOPOH KoHel BHOpaTopa aHTeHHBI HaXOIHTCH
Ha pacctosuud 0,10 m or nnacTMHE! 3a3eMieHys. Ecau Ha H3MEpPHTENBHOH 1Ito-

0 ZSTANDART AGENTLIGI
STANDARTLASHTIRISH, DAVLAT
NAZORATING MUVOFIQLASHTIRISH VA
AXBOROT TEXNOLOGIYALARIHI
JQRIY ET!SH BOSHORRMAS!
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majgke oDecHednBaeTCs H3MEPHTENBHOE PACCTOSHIE 3 M, TO HEOGXOAMMO Ipo-
BECTH NPOBEPKY HpeoOpa3soBaHusd CHMMETPHYHOIO CHIHANA B OOIIHE HecHMMeT-
PHYHBIA CUTHAI B CUMMETPHPYIOIIEM yCTPOMCTBE, MCIIONb3Ys PACCTOSHEE 3 m
(eci npoBepKa npeobpa3oBaHus yike Oblta TpoBeeHa IPH paccTosHud 10 m u
noxasana u3MeHenHe MeHee + 0,5 dB, To B IpoBeeHHH OTHENLHOTO H3MEPEHHA
TIPY PACCTOSHHUM 3 M HeT HeOOXOANMOCTH);

C) IepPe/IAlOILYI0 AHTEHHY COeNHMHSIOT ¢ MCTOYHMKOM CHIHANA, Hanpu-
Mep, €O CHEAIMM FeHEpaTOPOM; YCTAHOBUB BBIXOJAHOH YPOBeHb reHeparopa
TakuM, 4TObBI BO Beell paccMaTpuBacMoil NONOCE YAaCTOT OTHOINEHHE CHI-
Hay/rym mpesbiano 10 dB (k mymMaM OTHOCAT BHEIIHHE ITOMEXH ¥ cOBGCTRBEH-
HBIE IyMbi u3MepHTens MPIT);

d) perHcTpUpYIOT B paccMarpHBaeMoil [0JOCe HACTOT HAINpSKEHHe H3-

mepurens UPTT Uy;
€) HCIBITYyEeMy o NPHEMHYIO aHTEHHy MoBOpadHBArOT Ha 180°, He MeHss
TIOJIOXKEHUA AHTEHHOro Kabens 1 He BBOJI KaKUX-IMOO U3MEHEHHH B pasMelle-

HUe Nnepenarone anTeHHb;
f) perucTpupyroT B paccmarpuBaeMoit 10n0ce 4acToT HaIpsKEeHUe H3-

mepurens UPIT U;
g) BeramcisoT sHadenne 20 log (Uy/Us); ecmu |20 log (U/U5)| < 1 dB, 1o
npeobpazoBaHie CHMMETPHIHOTO CHTHAMA B OO HECUMMETPHYHBIN CHIHAT B

CHMMETPHPYIOLIEM YCTPOHCTBE OyIeT NOCTATOYHO HU3KHM.

[Tpumeqanus

I Ecnma kputepnit npeofpasoBaHns CHMMETPHYHOTO CHTHANA B 0Bt HECHMMETpPHY-~
HEIA CHIHA B CHMMETPHPYIOUIEM YCTPOHCTBE 1Mo nepeuncnenuio 4.4.2.2 g) He BBIIONHAETCH,
TO YPOBEHE OOINMX HECHMMETPHYHBIX TOKOB MOXET ObITh YMEHBINEH 3a CHET YCTAHOBKH
(eppuTOBLIX KoJen Ha aHTeHHBIH Kabesnn. MeppHTOBBIE KOMbIIA TAKXKE MOTYT BHITH HC-
IIONIB30BAHEL /11 HPOBEPKY BIHSHH HA aHTEHHBIH Kabellh 3NMeKTPHYECKOro Mo, co3/apae-
Moro uenbiryemsiM TC 1o 4.4.2.1, nepeuncrenve a). Ilenecoobpasio nNOBTOPHTE H3MEpeHH
1o nepeuncnenuaM 4.4.2.2 a) - g) IPH YCTAHOBKE Ha AHTEHHBIH Kabemb YeThIpEX (PEepPUTORBIX
Kojen Ha paccTosuud 20 cm Apyr oT Apyra. EciM mpH HCHONB30BaHHE YTHX KOJEIL Tpedora-
HHS K Ipe0GpasoBaHMI0 CHMMETPHYHOTO CHTHAJA B OOTIHN HECHMMETPHIHEN CHTHAT B CHM-
METPHpYIOIEeM YCTpOHCTBe OyayT obecriedeHsl, TO (QepPHTORBIC KOJBUA IOJDKHEL IIpHMe-
HATHCS TPU NPOBEACHUH H3Mepenuh u3nyvaemuix HPII. Kpome Toro, ymMeHbmmTh nasojxy
Ha AHTCHHBIE KabCHb BO3MOXHO IyTEM €T0 NPOTATHBAHHA HA HECKONBKO METPOB IO OCH
CHMMETPHHE aHTEHHBI, TIPEXKIE YeM OTYCTHTE eI'0 K INIACTHHE 3a3eMIIeHUA.

2 Eciu uenpiTyeMas OpHeMHast aHTCHHA YCTAHOBIEHA B IIOTHOCTHIO Be33X0B0H KaMe-
P€, BO3MOXXHO MPOBEACHHE MPOBEPKH IIPeoOpazoBaHHA CHMMETPHYHOIO CHTHAZA B 06mmi
HECHUMMCTPHYHBIA CHIHAI B CHMMETPHPYIOIIEM YCTpOHCTBe B janHHO# xamepe. [Ipu oToM
IpHeMHas aHTeHHa TODKHA Paclolararses B MeCTe BBUTOSHEHMS H3MEPEeHUH, a Tiepeatonas
aHTeHHA - B IeHTpe pabodero obbema »ToH xamepsl. Kamepa MOMKHA OTBEYATH KPUTEPHIO
+ 4 dB.

3 MamepuTenpHas NIOIALKA C IUIACTHHON 3a3€MISHMS MM HOJHOCTBIO Ge33X0Bas
KaMmepa HOIBKHEI COOTBETCTBOBATE TPEOOBAHMSM, MPEABABIAEMBIM K HOPMAITH30BAHHOMY 3a-
TYXaHHIO ILIOMAAKH,

4 Bo Bpems usmepenuit uaiygaemerx MPII npu peprikansuol nonapusanms seobxo-
JEMO, 9T00B aHTEHHBIH Kaless pacnojaraics ropH3OHTAILHO Ha PACCTONHHE HE MeHee 1,5
m HO OCH CHMMETPHH aHTCHHEL

§ 7STRKDAST AGENTLIGH
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5 Dddexr HapoaKH 0OLMX HECHMMETPHHYHLIX TOKOB B OONIBINOH CTellcHE 00yCaI0BICH
B3aUMOJICHCTBHEM aHTEHHBI M 4aCTH aHTEHHOTO Kabest, IPpOoXoIsSINero NapaliebHo 3eMeH-
tam adTeHHbl. CYUECTBYET M 3HAYHTENEHO MEHbIIEe BO3AEHCTBHE, KOTOPOE 3aBHCHT OT He-
OAHOPOMHOCTH II0JIs, BO3AEHCTBYIOIErO Ha AHTEHIY IIPH CTAHJAPTHLIX YCIOBHAX H3MepeHHH
HA OTKPBITHIX M3MEPUTENbHBIX [UIOMIAJKAX WM B TOJHOCTBIO DE39X0BOH KaMepe.

6V CHMMETPUPYIONIMX YCTPOHCTB, MMEIOIINX pasheM AAd MOAKTIOYCHHS Kalens H3-
mepraTens UPIT cOoxy (90° mo manpaBieHuio K TpaBepce aHTEHHBI), CICAYET HCIONB30BATH
IPAMOYTOMBHBIH pazheM TS MHHUMHM3AIMY CBHTa Kabend.

4.4.3 Kpocc-nonsipuzaiHOHHAA XapaKTePHCTHRKA AHTEHHbI

Tlpy pasMmemieHH¥ aHTEHHBI B IUIOCKONIOISPH3OBAHHOM DJIEKTPOMATHUT-
HOM I10JI€ HAIlpsUKeHWe Ha Harpyske IpH OPTOrOHAIBHOW HOISAPH3AIAM aHTEeH-
HEBI ¥ 11014 JOJDKHO ObITh He MeHee yeM Ha 20 dB Hibke HanpsDKeHUs Ha Harpys-
K¢ NpH COBIAACHWU MONApH3alMM I0Jd W aHTeHHbl. TpeboBaHue K Kpocc-
HONSPU3ALMOHHON * XapaKTepPUCTUKE aHTEHHB! ClejyeT ITPUMEHATh K JIOoroie-
PHOJIMUECKUM AMNOJIBHBIM AHTEHHBIM pELUETKaM, JBE IIOJIOBMHBI KaXAOI0 AH-
MOJIA KOTOPBIX PAcTIONOKEHb! Apyr 3a aApyroM. Ciaenyer y4HTHIBaTh, 4Te 00Ib-
IIIHHCTBO MCHBITAHMI € NpUMEHEHMEM TaKMX aHTEHH MTPOBOMAT HA YacTOTaxX
cspime 200 MHz, a gaHHoe TpeboBaHHE OTHOCHTCH TaKXKe K HU3MEpPEHHSIM Ha
gactotax Hike 200 MHz . OnHako s JUIOJIBHBIX U OMKOHHYECKHUX aHTEHH
nauHoe TpeOOBaHKME HE SIBISETCS 00I3aTENbHBIM, IOCKONIBKY B CHIY CHMMETPHH
HX KOHCTPYKIHH KO3(GOHIMEHT ocnaabiieHus [TOIepedHOH IOSApH3alul Y HHUX
oonmee 20 dB, nmpudem JaHHOE 3HA4YEHUE ABISETCHA HEOTHEMIIEMOH XapaKTepH-
CTHKOM TaKuX aHTeHH. DTH aHTEeHHBI, a TAKXKE PYIOPHBLIE aHTCHHB! J0KHBI
uMeTh koddduikeHT ociabneHus ronepeuHol nonsapusanuu 6onee 20 dB, 4To
JIOJDKHO OBITH MOATBEPXKACHO TUIIOBBIM HCIIBITAaHMEM, ITPOBOJUMEIM M3IOTOBH-
TeJleM aHTEeHH.

Ilis obecrievenns yCIoBHH KBa3MCBOOOAHOIO MpOCTpaHcTRa o 3.9 cie-
IYeT UCMOAb30BaTh 0E33X0BYIO KaMepy BBICOKOIO KA4€CTBAa MM IUTATHBEI JUId
YCTAHOBKH aHTEHH HA OTKPBITOM TOIHMIOHE, 00eCneynBaroniue yCTaHOBKY aH-
TeHH Ha J0CTAaTO4YHOH BEICOTe Hapn 3emiueH. Jisd MHHUMU3AIMU OTpaKeHUH OT
3eMITH CAEeIYET NPHMEHATH H3MEPUTEIbHbBIE aHTCHHB] ¢ BEPTHKANBHOH NOJISPH-
sanpeil. McnpiTyeMas aHTeHHa HOJDKHa obIydaThes IOCKOH BoaHOH. Pasnece-
HHE MEXIY HCHTPOM HCIIBITYEMOH aHTEHHBL M aHTEHHOH MCTOYHHMKA CHrHANA

JOKHO OBITE O0Jiee OAHON JUIMHEL BOJIHEIL.

Ipumevanne - [ng obecrevenus o0nyyenns HCORTYEMON aHTCHHBI IUIOCKOH BOJTHOH
HBOGXOHHMO HCHOAB30BATh U3MCPHTEIBHYIC ILTOIHAAKY XOPOLICTO KavdecTsa,

Ecnu memaromuil curnan va 20 dB HExe ypOBHS ITOJIE3HOrO CUrHaa,
MaKCHMaJbHOE 3HAYEHHE TOTPEITHOCTH H3MEPEHMUs TIONE3HOTO CHUTHana OymeTr
+ 0,9 dB. MakcumansHas TIOrpelilHOCTh BO3HUKAET, €CJI¥ CHUI'HAl ¢ IONepedHon
nongpusanueil HaxoAuTCs B (pase ¢ CHIHAIOM ¢ COBMajarouied (NMpoXONBHOM)

HosstpH3alve.
Eciy OTKIIMK NpH TPUEME JIOrONepHOAHYECKOH IMIIONBHOH aHTEHHOU
peNIeTKON CHrHana ¢ nonepevHol nonspusanvei mexee 20 dB 1o cpasHeHHIO ¢

OTKIIHKOM IIpH NpHeMe CHTHAaJa ¢ HPOACHBHOH nonspHsaluel, onepaTop 107~
0 'ZSTANDART AGENTLIG!
STANDARTLASHTIRISH, DAVLAT
NAZORATINI MUVOF IOLASHTIRISH VA 1]
AXBOROT TEXNOLOGIYALARINI
JORLY ETISH BOSHOARMAS}
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KEH pacCYHTaTh HEOolPeNeleHHOCTE W3MEpEeHuil ¥ NPUBECTH €¢ 3HAYCHUE B
[IPOTOKOJIE BMECTE C Pe3y/IbTaTOM H3MEpeHUsL.

Harmpumep, eciyl 719 aHTEHHBI OTK/IMK Ha CUIHal ¢ [IOTICPEYHOH NOJIApH-
3amueil paBed muHyc 14 dB OTHOCHTENBHO MOJE3BOTO CHIHANA © [IPOJIOTIEHOH
mongpusanyeil (ypoBeHb MOJIE3HOro curuaia 0 dB), To MakcHMabHas Heolpe-
JEJeHHOCTE W3MepeHu# Oy 1eT NMeTh 3HaUeHNe 0T MAHYC 1,9 no nmoc 1,6 dB.

J{n1st moJTydeHus TPasyll MHTepBaa HeoTpe/IeeHHOCTH u3Mepenuit Heob-
XO[HMO CHAauajda TpeobpazoBaTh HAlpsDKCHHE IyTeM JENeHHs CHIHAIOB ©
yposreM 0 dB u 14 dB Ha 20 1 BEIMUCIHTE apTrnorapudm. 3aTeM HeoOXOoAUMO
CJIOSKHTE MEHBIIMI CHIHAN ¢ GONBIIMM, IPOBECTH JIOraPHPMUPOBAHKIE H TIOIY-
yeHHBIH pe3ylibTaT YMHOXHTE Ha 20. B pesynbraTe NoxyduTeH 3Ha4YeHue NOJo-
JKUTeNpHON TIorpernHocTH u3Mepenus 1,6 dB. 3ateM HeoOXOJUMO IOBTOPHTH
»TH BLIUMCIEHNA TIPH BBIUMTAHMK MEHBILIEro CUIHalia U3 fonsllero, B pe3yibTa-
TE€ UONyYMUTCA 3HaAYCHUE OTPULIATENBHOH ITIOrPeNIHOCTH HM3MEPEHHS MHHYC
1,9 dB.

[Ipn pacdeTe CTaHJApPTHOH HEOMNPEACTICHHOCTH H3MEPEHUH UCIONIB3YIOT
Gonbirec 3HayeHue npu U-06pasnol QyHKUHUH pacTipene/IeHuA BEPOSTHOCTEH B
cooteercreuu ¢ Oz DSt CISPR 16-4-2.

TTpy BBMMCIIEHHUM 3HAYCHHS HEOTpee/IeHHOCTH U3MePeHMH HU3Iy4aeMBbIX
WPI1 cnegyet UMeTh B BUAY, 1O ecliy YPOBEeHb CHTHAIA, N3MEPeHHOro npy oA~
HOM MOJIAPU3ALIAH, TIPEBBIIAET Ha 6 dB unu Gosiee ypoBeHb CHTHANA, U3MEPEH-
HOTO IpH OPTOTOHAISHOHM IOJApHU3aIiy, TO JOrONCPHOAMHECKAd JAWTIONBHAS
aHTeHHAS peHieTKa, OTKIHMK KOTOPOH Ha CHTHAml ¢ Honeped o DoNsApH3aLuen
paBeH MuHyc 14 dB OTHOCHTENLHO OTKIMKA HpH IpueMe CHrHajia ¢ NpOoROonib-
HOIl IOJIIPU3ALMEH, JODKHA CUHTATLC oTBeyarolieil TpeboBaHHAM 20 dB. Ecmu
Pa3HOCTh MEXKJAY YPOBHSAMH CHIHAJIOB ITIDH BEPTHKAILHON KW TOPH3OHTAIBHOH
nonsgpusanmax MeHee 6 dB, TO mpu MCTIONL30BAHUH JTOrONEePUOIMIECKOH U~
NOMBHON AHTEHHOH pelIeTKH, OTKIHK KOTOPOH IpW MpHeMe CHIHala ¢ Iome-
pedHol Mmongpusalyel COCTaBIieT MUHYC 14 dB OTHOCHUTENLHO OTKIHKa IIPH
TIpHEMe CMTHaNa C MPOAOILHOH T1OJIApU3ALICH, CIIEYET PacCIUTaTh HOMONHN-
TENBHYIO HEONIPEACTIEHHOCTD H3MEpPCHUH.

4.5 Tloaoea wacror oT 300 1o 1000 MHz

4.5.1 DnexTpuyecKasi aHTeHHA
Eciy MCHONB3yeTcs CUMMETPHYHEI BUOpATOp, TO €ro XapakTeprCTHKH
JIOJIAKHBI COOTBETCTBOBATE TPeOOBAHHAM 44.1.1u44.2.

4.5.2 Cnoxaasa aHTeHHA
Tax xak B rmonoce wactoT ot 300 go 1000 MHz 1yBCTBHUTEILHOCTS IPO-

CTOJi IUNONBHOM AHTEHHBl HH3KA, MOXHO HCIIOAB30OBATL fonee CIOXHYI aH-
Teny. Taxas aHTEHHa JI0JOKHA YAOBICTBOPATH yCIOBUAM fepedyrcenui a) - d):

0 ZSTANDART AGEHTLIGI
STANDARTLASHTILIGH, DAVLAT
MAZORATINI MUVGETLLASHT LR ISH VA
12 AYBOROT TEXROLOSIVA R (il
JORIY ETESH BOSHOARMASH
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a) aHTCHHA JIOJDKHA MMETh MIIOCKYIO MosapHu3aliio. CHMMETPHS aHTeH-
HBI JTIO/DKHA OBITH NpoBepeHa TaK e, Kak CHMMETPUs [POCTON MUMONIBHOR aH-
TEHHEI,

b) riaBHEIH TeleCTOK AHArpaMMbl H3NTYYCHHUS aHTEHHB! JOJDKEH OBbITh Ta-
KM, 9TOOBI OTKAKKY B HANPABJICHMH TIPSIMOTO Jy4da U B HAIPABIICHHH JTy4a, OT-
PAKEHHOT'O OT 3eMJIK, OTAMYAIHUCH He Oonee yeM Ha 1 dB.

UroOs! BBIMIOJHUTHL JAHHOC YCIOBHE, IOJHBIM BEpPTHUKaNBHBIH Yronl pac-
KpbiBa 20 13MEPUTENLHON aHTEHHBI, BHYTPH KOTOPOTO KO3 OUIIHEHT YCUIEH
aHTeHHBI HaxoAuTcs B npeaesiax 1 dB oT MakcuManabHOTO 3HAYEHMS, JOIKEH
OLITH TAKUM, YTOOBI:

- TIPH YCTAHOBKE H3MEPHTENBHOH aHTEHHBI B TOPU3OHTAILHOE IIOJIOXKEe-

' HHe, cODNI0JaN0Cch YCIOBHE:!

@ > arctg[(h] +h, )/ d J 3)

- MIPH HAKJIOHE H3MEPUTEIBHON aHTEHHB! B HaNPaBJEHUW 36MIIM B OIITH-
MaJIBHOM TIONOXKEHHH (TaK, 9TO IPIMO M OTpa)KCHHbIM JIy4H MONajaloT B amep-
TYPY 2¢), cOOMIOAANOCH YCIOBHE:

20 > arctg{(h, +h, )/ d J— arctgl(h, —h, )/ d J, (4)

rpe: hy - BRICOTA U3MEPUTEIbHON aHTEHHB;
#f1; - BeIcOTA YCcTaHOBKH HcnbiTyemoro 1C;
d - paccTosHME IO TOPU3OHTAIM MEXIY H3MEPUTEIbHON aHTEHHOH M
ucneityemeM TC.
[Mpn w3MepeHuUH IuarpaMMbl HalpaBIeHHOCTH aHTEHHY OPHEHTUPYIOT
JUIS U3MEpeHHs IOJIs BEPTHKAIBHOH MOISApH3alUH, a JHarpamMMy H3MepsroT B
TOPH3CHTANBHON nnockocTH. [IpHu 5TOM nonararoT, 4TO AuarpamMma HanpasJleH-
HOCTH aHTEHHBI ¥, B YACTHOCTH, YIOJI pACKPBIBA aHTEHHHBI 2 IPYU I'OPHUIOHTAIb-
HOW ITOJISIPU3ALMH Te XKe, YTO U B Cly4ae M3MEpPEeHMs TIPH BEPTHKAIBHON MOJs-
pu3anuy. BaXHO TakkKe y4ecrh M3MeHeHue 3(@QEeKTHBHOIO pacCTOSHUS aHTEH-
Hbl OT HCTOYHHKA H H3MEHeHHe e¢ Kod(pGhHIMeHTa YCUNAEHUS TIPH M3MEHEHUH
JacTOTHI;
¢) KCB no HanpsKeHuio agTeHHb! ¢ T10ICOeIMHEHHBIM aHTeHHBIM Kabe-
JeM, H3MepeHHbIH co ctoponsl n3meputens MPI1, ne nomxen OviTh Oonee ABYX;
d) nomxen GBITh YCTAHOBIECH I'DajlyHPOBOYHBIH KO3 GDHIIHEHT aHTEHHEI,
obecrieynBaloluil BEITOMHeHNE TpeOOBaHMil K ITOFPEINHOCTH U3MEpPEHHH 10
4.1.

4.6 Ilonoca gacror or 1 no 18 GHz

VIsMepeHWs H3/ydaeMbIX IIOMEX HA 9acTOTaX CBBIIIE 1 GHz nomxunl
IIPOBOJMTECS C HCIIOJIB30BAHHEM JHMHEHHO MOISMPU3OBAHHBIX aHTeHH. K HumM

OTHOCATCS JBOUHBIE IpebeHyYaThie BOJHOBOHBIE PYHOPEL, BYIHQROAHEIC PyIIO-
STANDARTLASHTIRISH, navi4r
NAZORATING WMUVOF1GLASHT 15 12 J
KXBOROT TEXHOLOGIVALAY iy
JORIY ETLSH BOSHOARMAS!
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pEl NPSIMOYTOJNIBHOTO CEUEHHMS, NEPaMHAAbHbBIE PYTIOPHI, PYIIOPB! C OINTHMAIlb-
HBIM yCHIIEHHEM (OTITHMaibHble PYyIIOPHBIE AHTEHHBI) W PYIIOPhl C YCTaHOBIICH-
HBIM ycHIeHHeM (OTIOpHBIe pynopHble anTenHsl). [lupuya riraBHOro JenecTka
AUArpaMMBbl HalpaBIEHHOCTH 000# MCHone3yeMOH aHTEHHBI JODKHA OBITH
NOCTaTOYHO OONBIION it oxBara ucneltyemoro TC npH ero pasMmemeHud Ha
TpebyeMOM W3MEPUTENBHOM DPACCTOSHHM MM JOJDKHBI OBITh IPENyCMOTPEHb!
Mepsl Ayl nepemelesnst uenbiryemoro TC ¢ TeM, YyroOsr OGHapYXHUTh HaIpaB-
JIeHUE WIIH MCTOYHHK U3IydaeMbIX UM roMex. IIIupHHy I1aBHOIO jlerecTKa om-
pefensioT Ha ypoBHe Munyc 3 dB 0T MakCHMalbHOTO 3HAYEHHS, @ MHDOPMAIWs,
HAIOMIAs BO3MOKHOCTE OIpe/Ie/IeHHs STOro apaMeTpa, AOJDKHA OBITh yKasaHa B
TeXHUYECKON HOKYMEHTAllM{ Ha KOHKPETHYIO aHTeHHY. PasMepsl pynopHbIX aH-~
TeHH NOJKHBI OBITH JIOCTAaTOYHO Malbl, 4T00b M3MEPHTEIIBHOE PAcCTOsIHIE Ry,
m, OBUIO PABHO HJIW NPEBBIIAI0 MHHUMANIBHOE PAacCTOsHUE!

Rn>D?/2), ()

rae: D - Haubonsimui pasMep pacKpsIBa aHTEHHEL, M;
A - AIMHA BOJHBI B CBOGOIHOM NPOCTPAHCTBE HA YacTOTe M3Mepe-

HWs, m.

B CIIOpHOM cnydac IMPpEUMYIIECTBO OTHAeTCA PC3ylibTatTaM I‘IBMepBHHﬁ,
BEIJIONTHEHHBIM C pYHopHOﬁ AHTEHHOH C YCTaHOBJICHHBIM YCHJICHHEM HIIM aHa-
JOTHYHOR PYTIOPHOH aHTEHHOM, C e/ IBAPUTENBHO ONPEAEIeHHBIMH IPaAyHPO-
BOYHBIME KOY(QPHUIHEHTAMY.

[Tpumeyanue - [l BRIIONHEHMS HIMEPEHHH B 10JI0CE HaCTOT OT 1 no 18 GHz moxer
BBITh HCIIONb30BaHa qr00as NHHEHHO HMOMMPH30BaHHAS aHTCHHA ¢ ONpPe[dCICHHBIMM IpajlyH-
POBOYHEIME KO3 (HIHEHTAMH, HATIPHMED JOTONIEPHOLHYESCKAs BHOpATOpHAS AHTEHHA. B
JIaRHO TIONIOCE HacTOT KO3((UIUEeHT YCUIEHHA MHOIHX aHTCHH, OTJIHYHBIX OT PYNODHBIX,
MOKET GBITh HEAOCTATOYHEIM, OCOBEHHO IPH KCHONL30BaHHN B KadecTse uamepurens UPIT
anaimaTopos crektpa. Cnepyer yOeAUTBCA, YTO [IPY HCHOJIB3YEMOM H3MCPHTENLHOM pac-
CTOSHHH TIOJIHAS GyBCTBHTEILHOCTh H3MepeHHs Oyzer, 1o Kpaimedl mepe, Ha 6 dB Huxe
PUMEHAEMOH HOPMEI H 4TO JIOOBIE MEPEI, HCIOIB3YEMBIC AJIA NOBLIICHHS TyBCTBHTCIBHO-
cTH (HarpuMep TPEyCHITHTEb), HE BEI30BYT HCKaXeHHH, apasHTHBIX CHITIAIOB WIH APYTHX
ipo6yieM, CBA3AHHBIX ¢ Teperpyskol. Tax kak MIMpHHA JWATPaMMbI HAUPABJICHHOCTH 10r0-
FIepHOTHYECKON BUOPATOPHOH aHTEHHBI GOJIBLIE, HCM Y pPYIOPHOH aHTEHHBI, TO NPH H3Mepe-
HHSX, TIPOBOTUMBIX € JIOTONEPHOAMYEcKoil BuOPaTOpHOil aHTEeHHOHR, OTPAKEHHA OT [UIACTHHBL
3a3eMIICHHS MOT'YT BhI3BATh 3HAUMTENBHYIO OTPEIHOCTE.

4.7 CucremMa paMOYHBIX AHTEHH

B nomnoce uactoTr or 9 kHz no 30 MHz BiusHAe MarHUTHOM
cocrapistomed rmoss MPI1, nanydaeMoro ojMHOIHBIM HCIBITyeMbIM TC, MOXeT
GBITE OMPEAETEHO C IOMOIIBIO CIICIMATBHOM CHCTEMbl PaMOYHBIX AHTEHH, Ipu
HCHOJIB30BAHMM CHCTEMbI PAMOYHBIX aHTEHH MarHMTHEIE COCTaBIIOLIMNE IO
VPI] usMepsIoT B €JHHHLAX CHIIBI TOKA, HABOAUMOIO MAarHHTHBIM IIOJIEM BO
B3AMMHO TIEPIEHMKYIIAPHBIX OONBIIMX PaMOYHBIX aAHTEHHaX. Ipumenenye
CHCTEMBI PEMOMHEIX AHPSHH HO3BOJIAET IPOBOJMTE H3IMEPCHHA B TIOMEIICHHH.

[RA
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CucTeMa paMOUYHBIX aHTEHH COCTOUT H3 TpeX KPYroBbIX aHTEHH AUaMET-
poM 2 m {TPEXKOOPAUHATHBIX PAMOYHBLIX AHTEHH (TPA)), ycTaHOBIEHHEIX Ha

HEMETAMTHYECKOH TOJICTABKE.
[Ipumeuanne - ONHCaHNE CHCTEMB! PAMOYHBIX QHTCHH HPHBEACHO B IIPHIIOKCHHA C.

Ucnsiryemoe TC ycTaHaBauBaIOT B LEHTPE CUCTEMBI PAMOYHBIX aHTCHH.
MaxcymManbEbie pasMephl UerbityeMoro TC HomKHEl OBITH TakuMu, 9TOOB! pac-
crosaus Mexay rpanunamd TC w TPA 6pum He menee 0,2 m. KaGenn, noj-
KirouaeMsle K ucrpiryemomy TC, foInkHbl OBITE COOpAHEl BMECTE M BEIXOAUTE
13 00BbeMa paMKH B OJHOM OKTaHTe KaMeppl Ha paccrosuuu He menee 0,4 m o

mo0o# paMOYHO aHTEHHEI.

[IpuMeuanue - Metoquyeckie YKa3aHus 10 NPOKAaJIKe CHTHANBHEIX Kaberne npuse-
jensi B aprioxernn C.

Hatuude Tpex B3aMHO TEPIIEHIHKYIAPHBIX paMouHbIx anTedH (TPA)
FI03BOJIAET MPOBOJUTE U3MEPEHMS M3JIy4aeMOoro IoJist JUIsl BCeX BHAOB ITOJLAPH-
3alMH ¢ HeoGXOMMMOI TOYHOCTEIO ¥ Oe3 Bpamenus ucnsityemoro TC mnm u3-
MEeHEeHHs! OpHeHTalMM PAMOYHBIX aHTEHH.

Kaxkjast M3 Tpex paMOYHBIX aHTEHH JOJDKHa TPOHUTH Npoueaypy BanHaa-

[{HH B COOTBETCTBHH C TpQGOBaHHﬁMH, H3JI0KCHHBIMH B pasiciie C.4.
ITpumeqanne - Jlonmyckaercs MpHMEHEHHE KPYTOBBIX PAMOYHBIX aHTEHH IHAMETPOM,

OTJIMYHBIM OT AMAMeTpa 2 m, OpH YCHOBHH, 9TO HX AuaMerp D <4 m W paccTOsHHE MeXIy
ucrsrryempiM TC ¥ pamounol antenuoil cocrapnser He menee 0,1 D. Koapduumenrst xop-
PEKLIMH /LT HECTAHIAPTHBIX AHAMETPOB NpHBeseHs: B pasaene C.6.

5 Msmepure/ibHbIE IUIOMAXKH JJIS H3MEPEHH S HAPSKEHHOCTH NOJIs
HAPII B noJioce uacror or 30 5o 1000 MHz

IMpu npomeneHUn H3MepeHui HampsokeHnocT nons HMPIT ot ucnmitye-
Mbix TC HeoBXODMMEI YCIOBHA OKpYKawlleil 0OcTaHOBKH, obecneduBaronye
[IPaBUIBHOCTL K [IOBTOPAEMOCTE pe3yisTaToB usMepenuil. [lna TC, ncnetanus
KOTOPBIX MOTYT GBITH TPOBEJEHB! TOJBKO Ha MECTE HX OKCIUIYaTallHH, HeoOXo-
JUMO HCNONB30BaTh APYTrHe YCIOBHS,

5.1 OTkpoiTas N3MEPHTEILHAN TUIOLIA/IKA

V3sMepeHHs HANPHKEHHOCTH OJIA HoMeX 00BIMHO IIPOBOJIST Ha OTKPBITOH
H3MepUTensHO Irontagke. OTKpEIThIE H3MEPHTEIBHBIC IIOMIAIKA [PECTaB-
asr0T coBoi IUIOIANKH, OTIHYMTETBHON OCODEHHOCTHIO KOTOPBIX SBIAETCH
POBHBIM T'OPH3OHTANbHBIA XapakTep 3eMHOH IOBEPXHOCTH. Taxue mnomanxu
JOKHE! GBITH CBOBOIHBI OT 3@HWH, SIEKTPUIECKUX JIMHNH, OrpaXaeHuH, ae-
PEBBEB U T.M., @ TAKKE CBOOOAHBI OT ITOJ3EMHbIX kabeneH, TpyOONMpPOBOJIOB H
T.IL. 33 HCKJIIOUEHHMEM TeX, KOTOphie HeOOXOMMBI JUl IIMTaHus U paboTh! HCTIbI-
ryemoro TC.

[Tpumevanus

1 OcoBerHOCTH KOHCTPYKIMH OTKPBITHIX H3MEPHTEIBHBIX MIIOMIALOK JUIS H3MEPEHHH
JNEeKTPOMArHMTHEIX Nofied B nonoce yactoT o1 30 MHz no 1 GHz npuBeaeHb! B IPUIOKEHUT

D, 0 ZSTANDART AGENTL IG!
STANBAR?L&SHTIMSH, DAVLAT
HAZORATINY MUVORIGLASHY iR 15h s
AXBOROT TEANOLOGT VAL A3 1ay
JORLY ETISH BOSHOARMAS S
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2 TTpomeypa BadMAallMHd OTKPHITOH H3MEPHTENbHOHN IIIOMALKH YCTAHORIEHA B 5.6.
JlomomauTentHas HHGOPMANHS, OTHOCAMAACA K BaIWIAHMM HM3MCPHTETBHBIX ILIOIIAIOK,
IpHBeeHa B IpUIoKeHnH E.

3 Kparepril IPUroHOCTH #3MEPHTEIBHOH TOIA/KH [IPUBEACH B OPHIOKEHUH F.

5.2 VkpoiTHs A5 32IEATEI OT aTMOC(EPHBIX BO3ACHCTBHHA

Ecny uaMepuTenbHas TUIOMANKA HCHONB3YETCs B TeYeHHE BCETO Tofa,
OHA JOMKHA MMETh 3alHTy OT HEraTWBHEIX aTMochepHbIX Bo3jeicTeri. KoH-
CTPYKIHKS 3AIUTHOTO COOPY)KeHHS MOXeT obecreuuBarh 3alMTy JIHOO BCel
[UIOIAKH, BK/Ifodas Heneityemoe TC 1 U3MepHTEIbHYIO AHTEHHY, THOO TONIBKO
acosrryemoro TC. Hcnosp3yeMsle MaTepuaibl DO/DKHBI OBIThH NPO3PAYHBIMH
ISl PagAoYACTOTHOIO U3My4eHHs, YTOOk! HE BBI3HIBATE HEXKENATENLHBIX OTpa-
JKEHHI ¥ 3aTyXapus H3ydaeMoro uouis ueneiryemoro TC,

3alUTHOE COOPYKEHHE NOMKHO HMeTh (OpMYy, IMO3BOJSIOLLYIO JIEIKO

YIANATE CHET, JIC] UM BOIY.
[Tpumeqane - Bonee noapoGHas HEGOPMAIN IPUBEACHA B IIPUIOKEHHH D

5.3 3ona, cBoboaHAS OT NPENATCTBHH

JUis OTKPBITHIX M3MEpPHTENbHBIX IIIOIIANOK NPH H3MEPeHUH HATIpSKeH-
HOCTH ronisg Tpebyercst 30Ha BOKpYT Hcrbityemoro TC W H3MepUTesIbHOH aH-
TeHHbl, CBOOOIHAS OT NPENATCTBHI. DTa 30Ha HO/KHa ObITh CBODO/HA OT KPYII-
HEIX 00BEKTOB, OTPAKAIOIHX 3IeKTPOMArHUTHEIE 104, W JOJDKHA OBITH HOCTa-
TOYHO GONbIIOH, YTOOR Takue OOBEKTHl BHE CBOOOIHONM 30HBI OKAa3bpIBATIM MHU-
HUMAIBHOE BO3NEHCTBHE HA TIONSL, U3MepsieMble C TIOMOLIRIO aHTeHHBL. [l ofl-
pefienieHus aJeKBaTHOCTH 30HBI, CROOOHOH OT NPenATCTBHMH, He0OXOMMO Hpo-
BECTH WCHBITAHUS C HEeAbI0 BATHAAMN OTKPLITOH H3MepHTEILHOM IIIOIIANKH.

Tak Kak apaMeTpsl 105, OTPaXKEHHOTO OT 00BEKTa, 3aBHCAT OT MHOTHX
daxTopoB (pasMepa 00BEKTa, PaCCTOSHUA ¥ OPUEHTAIMH OTHOCHTEILHO HCIIBI-
TyeMoro TC, ylelbHOH 3IeKTPONPOBOJHOCTH M JIHIIEKTPUIECKON NMPOHHIAe-
MOCTH 0OBEKTa, IaCTOTHI M T.IL.), TO OUPEJeNSTh NPUeMIeMyI0 CBOOOIHYIO 30-
Hy, HeOGXOANMYIO ¥ JOCTATOYHYIO IS BCEX NPAMEHEHNH, OUeHb CIIOKHO. Pa3-
Mepbl 1 KOHTYP 30HbI, cBODOIHOHN OT NPEIATCTBU], 3aBUCAT OT H3MEPUTENBHOTO
PAcCTOSIHUS W OT TOTO, HYXKHO NIM [IOBOPaYyMBATh MCHBITYEMOS TC. Ecnu nno-
IAIKa OCHAIEHA IIOBOPOTHOH MiardopMoll, To pexoMeHayeTcs, Y00kl 30Ha,
cBoBGoIHAS OT NPENATCTBHI, OblIa JIHNTHYeCKOH (opmsl. 1IpH 5TOM H3MepH-
TenpHAS aHTeHHA U HcTbITyeMoe TC TODKHEL paclionaraThest B (POKycax dJUTHiI-
ca, raBHas OCh JOJ/DKHA OBITH paBHA Y/BOEHHOMY M3MEPHTENBHOMY PaccTos-
HUIO, & Majad OCh - TPOU3BEACHUIO U3MEPHUTEIBHOTO PACCTOAHKA Ha «/‘ 3 (pucy-
HOK 2).

0 "ZSTANDART AGERTLIG
STANDARTLASKT IR 184, DAVLAT
HAZORATING MUVOF TutASHTIRISH VA
AXBOKDT TEXHOLOGIYAtASTH
JoR1Y ETIEH BOSHRARMASE
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'Pucynoxk 2 — 30Ha H3MepHTeIBHON IUIOLIAAKH C IOBOPOTHAIM CTOIOM,
cBOOOIHAS OT MPerIsITCTRHM

Hiist TaHHOTO 2:IMIICa Tpacca MEIAIIero yya, OTPaKeHHOro oT Io6o-
ro 06bEKTa Ha IIEPUMETPE, PABHA YI(BOSHHOM JUTHHE TPACcChl MPSMOTO JIyda Me-
KAy (oxycamu. Ecim Ha noBopoTHYIO ILIATGOPMY YCTAHABAMBAETCS HCIIBITYE-
moe TC OGonewmux pasmepoB, TO 30HA, cBOOOJHAS OT NPEHATCTBUH, HOIDKHA
OBITH paclIMpeHa.

Ecan mioniajka He ocHaiieHa NMOBOPOTHOH miratdopmoil, T.e. HCHBITYe-
moe TC gBsgeTCA CTaMOHAPHBLIM, TO PeKOMEHIyeMas 30Ha, CBOGOIHAs OT npe-
MATCTBHH, TpeicTasiseT coboH Kpyr Takoro JuaMeTpa, 4ToObl pajManbHOe
paccTosHue OT KOHTYpa uceTyeMoro TC 10 rpaBuiiel 30HE! OBIIO PAaBHO H3Me-
pUTEIBHOMY PAacCTOAHHIO, YMHOXEHHOMY Ha 1,5 (pucyHoK 3). B sroMm ciyyae
aHTeHHY HepeMelIaloT BOKpYr HcubTyeMoro TC ¢ coXpaHeHHeM H3MepHUTeNh-
HOT'O PacCTOSHUS.

Teppuropus B npenenax cBoOGORHOR 30HBI AOJKHA OBITE mmockoi. Jlo-
IIyCTHMBI HeOOIbIIME CKaTH /Ui obecnedeHus HeoOX0qUMOro jpedaxa. I nam-
KOCTh METAINTMYECKON TUIACTUHBI 3a3eMJICHHS (ECIIU UCIIONb3yeTCs) periaMeH-
THpyeTcs B pasnene D.2. MsMmepurensnas annapaTypa # OIepaTopsl, IpOBOIs-
IHe M3MEPEHUs, JOJDKHB! pacIionaraThcs BHe CBODOMHOM 30HEI.

O ZSTANDARY AGENTLIGE
STANDARTLASHTIRISH, DAVLAT
NHAZORATING MUVOFIQLASRTIRISH VA
BYXBOROT TEXHOLOGIYALARIH]
JORTY ETISH LOSHCARMASE
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PucyHox 3 - 3oHa, cBOGO/(HAS OT MPENATCTBUN NPA UCTIBITAHIH
cranuonapuoro TC

5.4 BuellHHe paAM04acTOTHbIE NIEKTPOMArHHTHLIE M0J1H Ha
H3MEPHTEAbHOM MIoMmagKe

YpOBHYM BHEIIHHX PAIAOYACTOTHBIX IEKTPOMATHHTHBIX nonei Ha U3Me-
PUTENBHON IUIONIA/KE NOJOKHEI 6BRITH JOCTATOYHO HU3KMMH B CPaBHCHHH C
YPOBHAMH H3MEPACMBIX U3JTy1acMbIX WPTI. KayecTBO TWIOIAAKY B 9TOM OTHO-
[EHHH 11e/1eco06pa3HO OLEHUBATH IPUMEHHTEIBHO K YETHIPEM KaTCrOpHAM (a-
d), mpuBeJeHHBIM HIKe B TOPA/KE CHIMKCHHI [[PAKTUYECKOH TIPUIOJHOCTH
TUIOLIAAKH:

- KaTeropus a - BHEIIHHE H3Ty4eHHs MMeIOT YPOBHH HE MEHES HeM Ha 6 dB
Huxe yponreit usmepaembix MPIL

- KaTeropds b - ypoBHM HCKOTOPAHIX BHEINHHX u3ny4eHul OTIMYarTCs OT
yposneii usmepsaemsix VIPII Menee HeM Ha 6 dB;

- KaTeropvs C - YPOBHH HEKOTOPBIX BHELIHMX U3AydeHU [PEBBIILAIOT
yporuy u3Mepaembrx HPII b0 nepuojvdecKH (HaupuMep, B ciiydae, eC/ii
LOCTATOYHO [POJIOTKUTEIbHBIE TIEPEPEIBb] pajHorepe/iat No3EOoT [IPOBECTH

0 "ZSTANDART ABERTLIGI
STANDARTLASHTIRISH, DAVEAT
18 KAZORATING MUVOFIULASHIIRISH YA
AXBOHOT TEXNOLOGIYALARIHI
JORIY ETISH BOSHQARMASH
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H3MepeHHs Ha U3MEPUTEILHON MIIomanKe), MO0 JJIUTEIbHOe BpeMsi, HO JHIIb
Ha OIPAHHYEHHBIX HICHTHULIUPYEMBIX YaCcTOTaX;

- kareropuiss d - BHEIIHHE HITYHEHUS HMEIOT YPOBHH, IIPEBBIIIAIOMINE
ypoBun usmepsemsix HMPI1 B Gonbiied 9acTi mojochl 4acTOT W3MEPEHUH, H
JeHCTBYIOT JIHTENBLHOE BpEeMS.

IIpy BHIGOpE M3MEPUTENLHON TUIOMAAKH cleyeT 00paTuTh BHUMAHVE Ha
obecrieyeHHe TOUHOCTY M3MEPCHMH HPH CYILIECTBYIOIIEH 3/1€KTpPOMArHUTHOH

00cTaHOBKE M CTEIICHL [10ATOTOBIEHHOCTH HMEIOIIeToCs NepCcoHaia.

Tpumveyanue - Jlns obecreuers KaueCTBEHHBIX H3MEPEHMH PEKOMeHyeTcs, 4To0st
YPOBCHEL BHeIHKX M3/nydernli 6501 Ha 20 dB wmwke yposns usnydenuit MPIL, moamexamux
M3MEPEHHIO, '

5.5 MeTaaauyeckas IJACTHHA 3a3eMJIeHHUs

JUig M3rOTOBEHUS TUTACTHHEBI 3a3€MJIEHHS MOIYT HCIIONIb30BaThCH pas-
JWUHbLIE MaTepHaibl BIUIOTH [0 METALIOB C BBICOKOH MPOBOAMMOCTEIO. B Kave-
CTBE TUIACTHHBI 3a3eMIIEHHMS MOYKHO HCIIONH30BATh [TOYBY.

[TnacTHa 3a3eMICHHA MOXET OBITh PaclioiOKeHa Ha YPOBHE 3eMIH MK
OMHATA HaX 3eMAeH ¢ UCIONL30BaHHEM TIATGOPMEl NOAXOLIILUUX PA3MEPOB
WM KPBIH 30aHus. [IpenmodTuTensHoi sBJISETCS MeTalUlMyeckas IIACTHHA
3a3eMJIEHHs, OQHAKO B CTaHjapTax, pacnpocrpanstommxes Ha TC onpenenes-
HBIX BUJIOB U IIPHMEHEHHIH, MOryT OBITE pEKOMEHJAIIUH He UCTIONB30BATE TAKYIo
[UIACTHHY 3a3eMileHHst. [IpHrogHOCTh METAILTHYECKOM IUTACTHHBI 3a3eMIIEHHS
6yZeT 3aBHCETH OT TOrO, COOTBETCTBYET M H3MEPUTENBHAd IUIOIIajKa Tpebo-
BaHMSIM K BaTHAALMM IUIOMIAIKH, [IPHBEHEHHBIM B 5.6. Ecnm meraminyeckui
MaTepHan He HCIMONB3YeTcs, HeoOXOAUMO ¢ 0cODBIM BHHMAHHEM OTHECTHCH K
BEIGOPY H3MEPUTENIBHOM MIOMAIKH € TeM, 4T00bI ee OTPaKAIOIIHe CBOHCTBA He
MEHSUTUCH B 3aBUCHMOCTH OT BPEMEHH, TIOTOJHBIX YCIIOBUH MIIH H3-33 HaxoId-
IAXCS B 3eMIle MEeTAIHYEeCKHX [TPeAMETOB, TaKUX, HalpuMep, Kak TpyOLI, Ka-
Gend W T.H., MK M3-3a HEOJHOPOJHOCTH NOYBBL. Takue W3IMepHTEeNbHBIE IIIO-
MAAKH OOBIUHO HMEIOT XAPAKTePHUCTHKH 3aTYXaHHs, OTJIMYHBIE OT 3a8TyXaHHs
FUTOLAA0K ¢ MEeTAJTHUECKOH TJIACTUHOM 3a3eMIIeHYs.

5.6 Mpoueaypa BajuIanuy OTKPBITOM H3MEPHTENLHOH ILIOIAAKH

ITIpuBeIeHHYIO HIXe MPOLENYpPY BaNHJAlMH OTKPHITOH M3MEpHTENBHOH
IIOIAAKK B TpeGOBaHUS K HOPMATH30BaHHOMY 3aTYXAHHUIO IUIOHIAIKH IIPHMe-
HSIOT JUIA OUEHKH M3MEPUTENBHOH [UIOMA/KI ¢ METAIIMIECKON ITACTHHOH 3a-
3eMiIeHMs. JLig ApYrHX M3MEPUTENbHBIX TIOIa0K JIaHHas poLeaypa Baluia-
[IMH UCIIONB3YETCS MPH ONPECICHHH BO3MOKHBIX HEOIHOPOAHOCTEH ILIOMIA-
KM, KOTOpbIe HeoOXoqumo Hucciaenonars. [Ipouenypy BanuIalyy OTKPEITOH M3-
MEpHTEIbHOM TUIOMAAKN He NPUMeHMoT K 0e39XoBeiM Kamepaum. lIponenypa
BanUaaEH Ge33X0BOH Kamepsl TpebyeT Gonee NeTalbHBIX TEXHHYECKHX Tpebo-

BaHUH.
0 ZSTANDART AGENTLIGY
ST&MDARTLRSHT!H?SH, DAYLAT
RAZORATING MﬁVOF%QLASHTfa}EQ i
AXBOHOT TEXMOLQG%Y%&ASINIf-
JORY E7ign BOSHOARMAS T
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Bajuaaius OTKPHITOH H3MEPHTENbHOH ILIOMEj KU IPOBOARTCA NpU 0-
MOTIM ABYX AHTEHH, OPHEHTHPOBAHHBLIX TOPHU3OHTANBHO K BEPTUKAIBHO OTHO-
CHTENBHO 3eMJIH B COOTBEICTBHH C PHCYHKaMH 4 H 5. 3aTyxaHue OTKpHITON
[LIOMAIKY MOKET GBITh TIOYYEeHO U3 OTHOIICHHS HAlpKCHIA UcTOYHUKE V),
IOJKTIOYEHHOTO K epefarollel anTeHHe, U MOoJydeHHOTO panpspkeHus V,, us-
MEpSEMOT0 Ha 32XKUMaX MPHEMHOH aHTEHHDI. M3MepeHus HaNpsKeHHH IPOBO-
ast B cucteme 50 Q. Ecay 3HaUeHUA Vi 1V, 13MepsIoT He Ha BXOJE U BBIXOIC
nepejafomeil 1 MPHEMHON aHTEHH COOTBETCTBEHHO, TO Tpebyercs BHECEHUE CO-
OTBETCTBYIONIMX KOPPEKTHPOBOK Ha MOTEPH B kabensx. 3areM 3TOT KOd(QPHIHU-
eHT 3aTyXaHUs IUIOMIAJIKK JeAT Ha TPOU3BE/ICHUC paly APOBOYHBIX KO3GQH-
[{HEHTOB ABYX HCIOJB3yeMbIX aHTeHH. Pesyibrar pejicTaBiAeT cobol 3Haue-
Hye HOPMATH30BAHAOIO 3aTyXaHWs TUIOIIALKK (Normalized Site Attenuation
(NSA)) Ay, dB. Tlnomanka cuTaeTCs IIPUTOHOM, el U3MEPeHHBIE 3HAUCHHA
HOPMAJIM30BAHHOTO 3aTyXaHHs MIIOLIAJIKK LpH BEPTUKATBHON ¥ TOPH30HTANb~
HO# oNApH3alAX HAXOAATCA B TIpe/ienax + 4 dB oT 3HaYeHWH, IPUBEICHHBIX B
ta6mumax E.1 - E.3 coorBercTBenHO. Ecmi npenel + 4 dB (xputepuit npuroa-
HOCTH TLIOMAKK) HpeBbILeH, H3MepUTe/bHad [UTOMANKa IO/DKHA OBITH IPOBE-
peHa B COOTBETCTBAN C Pas/eioM E.4.

FHAVEHIHER SHTHHHA
e
ParedTaRin Ve - L.__T_m_, 8y
Pk NOZKIHHBHHER Neptnsuar |
it OTHHHEHHRX BHTEHHE h_
BHETHHHRE .
; / am SRR Tl T
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: LU THETY
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Che Vismapyrana
i wett

/N

x‘/ifz’/ff/x’/ff/ff//x’/x’f/f SIS ] .
. ViS1aBpMTETEHES DESCTORHIR 3nfim d

V: - HO[UIepKUBACTCH NOCTOSHHBIM
* 1% H3MEPUTENHHONo PacCTOSHUA 30m

PHCYHOK 4 - PacriojioxeHue 060py;10BaHHﬁ U M3MEPEHUSA 3aTyXaHNA
TLIOIIA KA HpH ropmor{’ranbﬁoﬁ TonAgpr3aliii
0 "ZSTANDART AGENTLIGI
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* JUTSL U3BMEPHTENLHOTO paccTosuus 30 m

Vi - NOIepHHUBAETCS TOCTOSHHBIM
Ay =1 m (MHHEMYM) JUIs IUHPOKOIIONOCHEIX aHTEHH

Pucynok 5 - Pacnosnoxenne ob0pyqoBaHus 719 H3MEPEHHUS 38Ty XaHHA
IUTOIIAJKH NPY BEPTUKAILHOHA MOJIAPH3ALIHU C
HCIIOJNB30BAHNEM HACTPAUBAEMBIX JUNONEH

Ilpumevanne - OGoCHOBaHHE KpPUTEPHA IPHUTOHOCTH HBMepHTeHBHOH ILIOLA/IKA
4 dB npuregeHo B npunoxenny F,

OrknoHeHHe H3MEPEHHOTO 3HAYCHWS HOPMaNHM30BAHHOIO 3aTyXaHMA
IIOIIAJIKK OT TEOPETHYECKOI0 3HAYEHHA He JOIDKHO HCNONB30BATECS MJs KOp-
PEKTHPOBKH H3MEPEHHOTO 3HAYeHUs HAUPSKeHHOCTH nons ucneiryemoro TC.
HanHasg mponenypa JO/DKHA NPUMEHATBCS TONBKO VISl BAaJHAAUMH OTKPHITOM
M3MCPHTENBHOMN TLIOMAaIKy.

Tabnuua E.1 ucnons3yercs 18 WHPOKOIOJOCHBIX aHTEHH, TakMX Ha-
fpuMep, Kak OMKOHHYECKHe aHTEHHBI WM JIOTONEPHOANYECKUE PEIIETKH, OpH-
CHTHPOBAHHBIX KaK MOPH3OHTAIIBLHO, TAK U BEPTUKAIBHO OTHOCUTENBHO IIOCKO-
cti 3eMitd. Tabsmua E.2 oTHOCHTCS K HACTPOCHHEBIM TIONYBOJIHOBEIM AHIIONAM,
OPUEHTUPOBAHHLIM T'OPH3OHTATIBHO OTHOCHUTENBHO INIOCKOCTH 3€MIM; Tabnuila
E.3 - K HacTpOeHHBIM IIOJIYBOJIHOBBIM JHIIONSIM, OPHEHTHPOBAHHEIM BEPTH-
KJTBHO OTHOCHTENBHO [UIOCKOCTH 3emuin. B tabnune E.3 npuenensl orpanmge-
HYA 1O BBICOTC ICPEMEIUCHHS M3MEPHTENBHOH aHTeHHpL S@@DQW%&&KOH@H

S B
RISH v
AXBOROT TEXNOLOGI vALAR |y
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[IPHEMHOTO JIAIIONs He JOIDKEH HaXOIUTLCA Ha pacCTOosHUH MeHee 25 cm OT
IUTOCKOCTH 3€MJTH).

Ipunmeuanne - [puunna pasnuuiit B Tabamiax k.1 - E.3 saxaogaercs B TOM, YT0 LId
IHHpOKOIIO}IOCHOf;I AHTEHHL] U HACTPOEHHOTO [IOTYBOJHOBOT'O JUONAA Bbi6paH}':>I PasIHBIC
reOMeTpHUCCKHE TIAPaMeTPEL, TIPEXAE BCETO BCREACTBHE HPaKTHYECKUX orpaHuueHuni, CBi-
3AHHBIX C I"Ip}iMeHeHI’IBM AUTIONA.

3HayeHHs HOPMATH3OBAHHOIO 3aTyXaHus IIOIAAKA Ald H1acToT, OTie-
HBIX OT TIpEBEXeHHBIX B Tabnunax E.1 - E.3, MOYXHO TIOAY4HTh C IIOMOLIBIO JIH-
HelHOH HHTEpPIOJBIMH TabIHIHBIX spagenyii. B xaxgoil u3 tabmun E.1 - E3
IPUMEHSIOT CIIeAYIOLHe O003HATCHAS:

1) R - u3MepHTesbHOE PACCTOSHHE 1O OPU3OHTAI MEXIY NPOESKIUAMH
repealoledl # PHEMHOH aHTEHH Ha ITOCKOCTH 3EMITH, N

2) h; - BEICOTA PACIIOJIOKEHUA UECHTPA rlepejiatomieit aHTeHHb! Hajl ILIOC-
KOCTBIO 3EMJIH, M

3) h, - nWanasoH 3HAYeHHH BHICOTHL LEHTPA NpreMHON aHTECHHBI Hal
TOCKOCTEIO 3eMiH, m. [Ipy H3MepeHHsX HOpManu30BaHHOTO 3aTyXaHWs IL10-
[HAZKH HCIIONB3YETCS MAKCHMANbHOE 3HAYCHHE IPUHATOrO curganta B JaHHOM
Auala3oHe CKAaHHPOBaHUs TI0 BLICOTE;

4) f,, - uactora namepenust, MHz;

5) Ay - 3nauenue NSA (ypaBHEHHE (6)).

HpHMe‘I&HHB - HSMQ}JHTCJIBHOC paCC’I‘OHHHe R MEXIY HOFOHﬁpHOIIH‘I&CKHMH aHTCH-
HbIMH pCHIeTKaMIfI H3IMEPHETCHA OT NpOEKUIHA Ha IIJJOCKOCTh 3CMIIH CpCHHGﬁ TOYKH TPpaBepChl
KaKIOH auTeHHBL.

PeKOoMEHIyeTCsl CHauana [POBOJHTL H3MEPCHIA HOPMAJIN30BAHHOTO 3a-
TYXaHHA IIOMAJKK IPH TOPH3OHTAIBHOMN MOJIPU3ALIH. Tak Kak Takue H3Me-
peHus MeHee WyBCTBHTENBHEL, eM H3MEPEHUA Ipy BEPTUKAJILHON IOJIpU3a-
MM, TO H3MEPEHHEIE 3HAYCHHA HOPMAIH30BAHHOTO 3aTyxXaHud HIIOLIaMKH
JOIKHO YIOBICTBOPATH KPUTEPHIO * 4 dB oTHOCHTENLHO 3HAUEHUH, NIPAUBEAEH-
ypix B Tabumax E.1 - E.3. Ecou ecTh MpeBhleHue KpUTEpHs + 4 dB, cienyer
IIPOBECTH IEPenpoOBEPKY METO/a H3MCPEHH HOPMAa/H30BaHHOIO 3aTyXaHus
[UIOIMIAKH, MPABUNBHOCTH MECT PAacHONOKEHHS MIMEPHUTEALHRIX rpubopos 1
TOYHOCTH IPafyHpPOBOYHEX KOI(Q(UINEHTOB aHTEHH. Ecnu Bce e KpUTepHH
4 dB 6yner mpeBBINIEH, 3TO 03HAYACT, IO w3MepUTeIbHas TUIoMagKa UMeeT
SHAUUTEIRHYIO aHOMAJIHIO, KOTOPYIO HeOOXOMUMO O0HAPYKUTh H YCTPAHHUTE 110
[IpOBENCHMS UIMEPEHHS HOPMaH30BanHOTO 3aTyXaHusl IIOMAIKH IIPH BEPTH-

KaJbHOMH MOJsIpHu3aliii.

5.6.1 Mamepenue HOPMAJIN3OBAHKOrO 3aTYXaHHA AJIOINAAKH

5.6.1.1 Jlns u3sMepeHHs HOPMAIIM30BAHHOTO 3aTyXaHHA TITOMAIKYA 1At
Ka)K 10 KOHKPETHOH 4acTOThi IpH KadK/0l TIOISpH3aLUM TIPOBOIAT JBA U3MC-
perms HanpsukeHus V. Ilepsoe nokasaHue Virecr OTCHATBIBAIOT TIPH OTCOSAH-
HEHHY [BYX KOAKCHAaIBHBIX KabeleH OT ABYX aHTCHH H COeIMHEHHNH HX IpYyT ©
JpyToM depes fepexoll. BTopoe mokasanue Ve OTCIUTHIBAIOT, KOT/I& KOAKCH-
AnbHele KaGens CHOBA TIOACOEAHHEHBl K CBOMM aHTCHHAM M H3MEPCH MaKCH-

MaTbHbIH CHTHAI TIPYM CKAHUPOBAHNH IpUEMHOH aHTEHHBI IO BBICOTE (or 1 mo 4
D 'ZSTANDART AGENTLIGI
STANDARTLASET IR ISH, DAVLAT
D0RATING MUVOF ILASHTLRISH VA
AXBOROT TEXNDLOGIYALASIRI
JORLY ETISH BOSHOARMASL
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m - 771 M3MEPUTEIBHEIX PAacCTOsSHUN 3 1 10m;uorl o4 munuaor2 o bm-
s uaMepuTenpHoro pacctoguus 30 m). Tlpy 3TUX M3MEPEHUAX HANPDKCHUC
HCTOYHMKA CUrHaia V TOep/KUBAlOT TOCTOSHHBIM. 3HaueHust Vprecr B Vg
MOACTABISIIOT B ypaBHeHue (6) Juisd onpeneneHus N3MEPEHHOI0 3HaYeHHS HOD-
MAJTM30BAHHOTO 3aTyXaHus IUIoMmAaiky Ay (BCe WICHBl YPaBHEHHs BRIPAXCHBI B
geundenax):

A= Vpwrecr = Vsire - AFyp - AFg - AdFror, (6)

rie: AFy - FpamyupoBodHbIl K03 GHUIKERT neperaroiieii aHTeHHEL;
AFy - rpamydpoBOUHbIH KOI(QGUIHEHT IPHEMHON aHTeHHE,
AAF7or - TIONpaBOUHBIN Ko3(QUIHMEHT, YUUTHIBAIOIIHN B3aHMHOE
TOJIHOE CONPOTHUBIECHNE aHTEeHH.

ITepnrie ABa WicHa ypaBHEHHs XapakTEPU3YHOT peallbHOe M3MEPEHHE 3a-
TYXaHHS IUIOLIAJKH, TO eCTh pPa3sHOCTh Vomeer = Vereg TpenctasisieT coOon
KIacCHUYeCcKUil BUJ 3aTyXaHus IUIOIIAAKH, KOTOPOE ONpeleNieTcs BHOCHMBIMH
OTEPAMH Ha TPacce PaclIpOCTPAHEHUst C YUETOM JBYX HUCTIONb3YEMBIX AHTEHH.

Teopetuueckue 3uadenust AAFror npusenensl B Tabnuue E.4.

3uauenus AFy u AFg TODKHEL OBITH H3MEPCHEL.

Heo6x01M0 Takke OTMETHTE, UTO

Vioireer = Vi- Cr- Cg ' (7)

rae: V; - HanpskeHue UCTOUHNKA CUTHANA,

Cr 1 Cg - noTepu B Kabengx, KOTOpble HE AODKHBI H3MEPATHCS 110
OTIIEABHOCTH.

[Nonpasounbiit KOIPOUIKMEHT B COOTBETCTBHH C tabmuueil E.4, yquTsl-
BAIOIINI B3aHMMHOE IIOJHOE COIPOTHBIEHUE aHTEHH, IPUMEHSIOT ML Ul pe-
KOMEH/yeMO} IeOMETPHH ILIOLIAT0K IPH H3MEPHTEIHHOM PACCTOSHIH 3 m, To-
PH3OHTAIBHON T1OAPHU3ALMK K HCIIONb30BAHMHM HACTPAUBAEMBIX NOTYBOTHOBBIX
JUTIoNeH.

5.6.1.2 Tlpu mpoBeeHUH M3MEPEHHH HOPMAIM30BAHHOIO 3aTyXaHus 1710~
HGAKH JOTYCKAeTCs MCIONb30BAHUE JBYX METOJOB B 3aBHCUMOCTH OT UMEHO-
IUXCS B HATMYUH H3MEPUTENBHBIX NPpHOOPOB ¥ OT TOT0, KaKkas H3MEpHUTe/bHAs
AHTEHHA HPHMEHAETCS - HIHPOKOIIOIOCHAs MK HACTPOCHHBIH JIMIIOND. Kak yka-
3aHO B npunoxenun E, 06a MeTo/1a U3MEPEHHI TIPH NPaBHIBHOM KX NPUMEHE-
HVHM [Af0T OMU3KMe pesynbTaThl. Hinke NMpUBEACHO KPaTKOE OIMHCAHUE KXIIOTO
MeTO/a U3MEPEHH: '

- M3MEPEHN METOIOM JUCKPETHBIX YacTOT IPOBOJAT J10 OYepe/id Ha OIl-
peleNIeHHBIX YaCTOTaX, IPEJCTABICHHBIX B rabmuuax E.1 - E.3. Ha xaxnoii yac-
ToTe HPHEMHYH0 aHTEHHY NepeMellaloT [0 BBICOTE B Npelenax, yKasaHHBIX B
Tabnuie, ¥ QUKCHPYIOT MAKCHMAIbHBI TpHHMMaeMslil curyar. Msmepennbie
3HaYeHHsA TOACTABNISAIOT B ypaBHeHUe (3) M IONYUCHHS M3MEPEHHOIo 3HaJe-

HHUSA HOpMAaITH30BaHHOTO 3aTyXaHus IIoMagKH; 0 ZSTANDART AGENTLIG|

STANDARTLASHTINISK, paviaT
MAZORATING MUVOFIGLASET IR 20 v 23

AXBOROT TEXNOLOGIYALAS (1)
JOREY ETI8H BOSHOARMAG !
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Tpumeuanne - PexoMenayeMas NpOLEAYPa 3aIlUCH JAHHBIX, BEMHCICHHA H3MEPCH-
HEIX 3HAYCHUH HOPMATIM30BAHHOTO 3aTyXAHHS MIOMIAKKH ¥ CPABHEHHA HX C TEOPETHICCKHUMH
IHAYCHHAMH HOPMATH30BAHHOTO 3aTYXaHHs [UTOINAIKH TPHBECHS! B IIPHIIOKCHHH E.

- M3MEpEeHHs METOJOM CKaHMPOBAHHS YacTOThl POBOJAT C KUCIIONB30Ba-
HHEM [UMPOKOIIOJIOCHBIX AHTEHH ¥ aBTOMATH3MPOBAHHOIO H3MEPHTENIBHOTO
06OpYIOBaHUSA CO CHENALUMM I'eHEPATOPOM (TpeKTHT-TeHepaToOpOM), HMEIOIIAM
BOBMOXKHOCTh HAKOINIEHHS W3MEPEHHBIX HaHHLIX W OHpeleNeHUus MMHKOBBIX
(MakCHMaNBHBIX) 3HaueHwH. [IpUMEHAs TOT MeTOoJ, HeOOXOANMO OCYINeCTB-
JSITH CKAHUPOBAHWE BBICOTHI aHTEHHB! M OJHOBPEMEHHOE CKAHHPOBaHME I10 Hac-
TOTE B YCTAHOBJICHHBIX Mpefenax. CKOPOCTh CKaHUPOBAHUS 110 JacTOTe AO/DKHA
6BLITH 3HAUMTENHHO BBIILE CKOPOCTH CKAHUPOBAHMS BHICOTHI AHTEHHEL.

B octambHOM MeTOJ M3MepeHHs Ho 5.6.1.2.2 IBIAETCS TAKMM Ke, XKaK U
MeTo I u3Mepenus no 5.6.1.2.1.

TToapoGHas mpolieypa H3IMEPEHHH IIPUBE/ICHA B IPHIOKCHUN E.

5.6.2 OnpejeseHue rpafyHpoBO4HOro Ko3¢gpuunenTa anTeHH

ITpy M3MepeHuy HOPMAIM30BAHHOTO 3aTyXaHus [IIOMAIKH HeoOX0AuMO
VUHTHIBATH TOYHBIE 3HAYEHHUS IPAJyHPOBOYHBIX KO3 (UIKeHTOB aHTeHH. Kak
IIPaBHIIO, 3HAYEHHS KOIQDHUIHCHTOB KAIMOPOBKH, CO00IIaeMEIe H3TOTOBUTEIIEM
aHTEHH, HENPHMEHHMBI, 32 MCKIIOYEHHeM ClIy4aeB, Korja OHY COOTBETCTBYIOT
KOHKpETHOMY 00pasily aHTeHH WM ObLIM M3MepeHbl HHANBHIYanbHO. 1Ipn u3-
MEPEHHSIX HeoOXONUMO MPUMEHATh THHEHHO ITOTAPH3OBaHHble aHTeHHSI. ['pa-
JyHUpoBOYHbIe KOIG(HIMEHT aHTEHH, coolliaeMble H3TOTOBUTEIEM AHTEHH,
JOMYCKAeTCA MCIIONB30BATE [NIA ONpE/ieeHHs MOTeph, BHOCHMBIX CHMMETDH-
PYIOIIEM YCTPONCTBOM, B YHCIIE HOTepPh, 00YCIOBICHHBIX APYTIHMHA (aKTOpaMH.
Ecny NpHMEHSIOTCH OTAE/bHbIE CHMMETPUPYIOHIHE YCTpOHCTBa Wild JitobbIe Ka-
GellbHbIE CHCTEMB! (TIEPEXOIbl), HX BIUSIHKME JOJDKHO OBITH YYTEHO.

®opMyibl pacdeTa rpajlyHpOBOYHBIX KO3PQUUMEHTOB IPH HCIONE30Ba-
HYWM HACTPANBAEMBIX [TOMYBOIHOBBIX AHNOJSH PUBEICHBL B IPHIIOKEeHHH E.

5.6.3 OTK/JIOHEeHHs HOPMAJIN30BAHHOI0 3aTYXaHHH NJIOLAJKH

Ecnu OTKIIOHEHUS M3MEpPEeHHBIX 3HAUeHHH HOPMAaTH30BaHHOTO 3aTyXaHusA
TIONIA/KH OT YCTaHOBIEHHBIX [IPEBHIIAIOT 3Havenne *+ 4 dB, To HeodX0AHMO
elle pa3 MpPOBEPUTE:

a) TIPaBHJILHOCTH MPOLE/yPhl H3MEPEHHUH;

b) TOYHOCTH M3MEPEHHS IPALyHPOBOUHBIX KOI(P(HHUIUEHTOB aHTCHH;

¢) OTKIOHEHHE 3HAYEHHUs HANPSHKeHKs UCTOYHUKA CUTHAIA WIH TOYHOCT
M3MepeHWH ¥ yCTAaHOBKM BXOAHOrO aTTeHioaropa NPHeMHHKA MM aHalu3aTopa
CTIeKTpa.

Ecau omuOKA 110 NEPEHUCISHUsIM &) - C) HE BBISBJIEHB], TO H3MEPHTEIb-
HYIO IUIOLIANKY CNe/yeT IPU3HATh HENPUTOHOH JUTS [IPOBEJeHMA H3MEPEHHH 1
HeoOXOTUMBl JeTaidbHEIE HCCIEeIOBAHUS BO3ZMOXHBIX TPHYHH IPEBHILCHHAS
kpurepus £ 4 dB.

Bo3MOXHBIE OLIMOKY, KOTOPHIE MOI'YT HNOSBUTECS IIPH U3MEPEHUSIX HOP-
ManuzohZEHIIE SHTY E{k% ILIOIAJIKH, IPUBEIeHs! B npuitoxernd F.

STANDARTLASKT Tnith,
HAZORATING MUVOF LASHTIRISH VA
AXBOKOT TRXHOLORIYALARINY
SORTY ETISH BOSHOARMASE
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B cBs34 ¢ TeM, 94TO U3MEPEHHs [IPH BEPTUKAIBHON MOMSPH3aLMHN aHTEHH,
KaK npaBuio, dosee BOCHIPUMMYYBE] K aHOMATHAM ILIOIIAIKH, HEOOX0IHMO OT-
METUTE, YTO HCCIICOBAHMA AHOMAJUN CIeAYeT IIPOBOJHUTEH IIPEUMYIIECTBEHHO
10 pe3yJsisTaTaM 3THX OoJlee YyBCTBUTENBHEIX U3MEPEHHUH, a He TI0 pe3yNIbTaTaM
HM3MEpEeHUs [IpH TOPH3OHTAIBHOMN NONSpH3AIIH.

Kimrouessle BOIIPOCH! HCCHASAOBAHME BRIFOUAIOT B cebsi:

a) COOTBETCTBHE pa3sMEpPOB M KOHCTPYKIIMH IUIACTHHEBI 3a3eMJICHUS yCTa-
HOBJIEHHBIM TpeOOBaHMSIM;

b) Hanuuue NpenATCTBUI 110 NEpPUMETPY H3MEPUTENHHOH TUIOIMANKH, KO-
TOpBIC MOTYT BRI3BaTh HEXKENATeIbHOE pacCessHUE 3IeKTPOMArHUTHBIX BOJIH;

C) XapaKTepHCTHKH YKPBITHUS OT BIHSHHASA aTMOCQEPHEIX ABIICHHH;

d) HEOAHOPOJHOCTD ILTACTHHEI 3a3€MIICHHUS 110 OKPYXKHOCTH (IIEPHUMETPY)
TIOBOPOTHOIO CTOJA (INAT(OPMBI), KOTa NOBEPXHOCTh HOBOPOTHOI'O CTOMA Bhi-
[I0JIHEHA M3 NPOBOJSILErC MaTepualna U HaXOQUTCs Ha TOH ke BBICOTE, UTO M
TIIaCTHHA 3a3€MIICHHUS;

€) IeJOCTHOCTh TOHKHX JHM3JeKTPHYIECKHX TIOKPBITHH IUIACTHHB! 3a36€M-
TICHUS,;

f) Hanuure TEXHOIOIMYECKUX OTBEPCTHH B IIIACTUHE 3a3eMJIEHHS.

5.7 IlpHrogHOCTH aJdbTEPHATHBHBLIX H3MEPHTEJILHBIX IUIOMAJ0K ¢
MJIaCcTHHOH 3a3eMJIeHHus

CymectByeT 0OABLIOE YHUCIO pPa3lUYHBIX H3MEPHTENBHBIX ILIOMANOK,
CO3MAHHBIX IS U3MEpeHMH W3Ty4yaeMbIX NoMeX. DOJIBIIHHCTBO M3 HUX 3alllH-
HICHBbI OT BO3ACHCTBHA aTMOCHEPHBIX ABACHHUH ¥ HEXEJATeABHOrO BIUSHUA OK-
pyxaromeit cpensl. K HUM OTHOCSTCS OTKpPBIThIE U3MEPUTEIbHBIE IUTOMIAAKY C
YKPBITHSIMH OT aTMoc(epHBIX SBJIEHWH M anbTepHATUBHBIE H3MEPHTEILHRIC
IIOMANKH - 3KPaHHPOBaHHBIE [TOMELIeHN, 00 IMIIOBAHHbIE [1OITIOMAIONIAM Ma-
TepuaioM (6e33X0BbIE KaMEpEI).

Bre 3aBucHMoOcTH OT MatepHana, HPUMEHIAEMOrO IIpH CTPOUTENBCTBE TI0-
MELHEeHMS, BKITIoYarolero 8 cedsi H3MepUTeNnbHYO IIONAAKY, CYIHECTBYeT Be-
POSTHOCTH TOT'O, YTO pe3yNbTaThl OJHHOYHOIO M3MEPEHKHS HOPMalIU30BalHOIO
3aTyXaHus IOMALKH, TIPOBEIEHHOTO B COOTBETCTBIU ¢ 5.6, He OynyT ajekBat-
HO TTOATBEPKJIATE MPHUTOJHOCTh YKA3aHHOM albTEPHATHBHON HM3MEpHTEIbHOM
TETOIAJKH.

Jis OUEHKM TPUTOJHOCTH albTepHATHBHOM M3MEPHTENBHOH MIIOIAIKU
PEKOMCHAYCTCS NPUBEJICHHAs HUXKe [polielypa, OCHOBaHHAs Ha IPOBEACHHH
MHOJKECTBEHHBIX U3MEpeHUH HOPMaIH30BaHHOTO 3aTyXaHHUs TUICIUAAKA IpuMe-
HUTENBHO K 00beMy, 3aHHMaeMoMy HcTbITyeMbIM 1C. ANBTEPHATHBHYIO M3Me-
PUTETHHYIO TLTOMIAJAKY MOXKHO CYMTATh NMPUIOAHOH A NpOBejieHHs U3Mepe-
HUH, ecli OTKJIOHEHHS BCeX YKa3aHHBIX M3MEpeHHH HOpMAa/IM30BAaHHOIO 3aTy-
XaHUs IUIOIAAKH HAXONATCS B IIpejiesiax AolyckaeMoil norpelnHocty £+ 4 dB.

0 ZSTANDART ABENTLIGI
STANDARTLASHTIRISH, DAVLAT
HAZORATINE MUVOFLCLASHTIRISH VA 25
AXBOROT TEXNQLOGIYALARINI
JORIY ETISH BOSHOARKASE



O‘z DSt CISPR 16-1-4:2013

Tp@ﬁOBaHHﬂ, YCTAHOBJICHHLIC B HACTOAILEM IIOJpa3z/icjic, OTHOCATCA K
aJIBTePHATHBHBIM H3MEPUTEIBHBIM IUIOIIaJAKaM C HpOBOIIHIIIBﬁ TUTACTUHON 3a-
3CMIICHHE.

5.7.1 Hopmaau3opaHHOe  3arTyXaHHe Ui  aJbTepHaTHBHBIX
H3MEPHTEIbHBIX IJIOWAN0K ¢ IIACTHHON 3a3eMJUIeHH s

Jlig ansTepHATHBHON H3MEPHTEILHON IIIOMANKN C IUIACTHHOM 3a3eMie-
HHES [IPOBEIEHNE OJIHOIO M3MEPEeHUs HOPMaJM30BAHHOIO 3aTyXaHHsA HE SABIAET-
¢A JIOCTATOYHLIM IS TOro, 4To0B 00HAPYKUTH BO3MOXKHBIE OTPAXKEHH OT JJIe-
MEHTOB KoHcTpykmuu .uin BY nornomaromero Marepuasnd, HaHCCCHHOO Ha
CTEHB] U IIOTOJ0K Kamepbl. [l Takux 100K YKa3bIBalOT «pabouuil o6sem»
KaK 00LeM, KOTOphI «3aHuMaeT» camoe §ojblloe noexaniee uenbranuo TC
HIIH cucTeMa TIpH ero {ee) BpamieHuH Ha 360° OTHOCHTEILHO IIOJOXKEHHS L[eH-
Tpa, HampuMep, Ha MOBOPOTHOM cTone. IlosToMy HiIsl OLEHKH HPHTOAHOCTH
IJIONIAIKH MOKET B oOLleM ciaydae rmoTpeGoBaThcs BhINOJIHeHHe He MeHee 20
OTHENBHEIX M3MEpeHH HOPMaIM30BAHHOTO 3aTyXaHud IUIOMAAKY - B [ISTH [0~
3UIMASX Ha IUIOCKOCTH IUIOMIaAKu (B LIEHTpe, clleBa, CIIpaBa, CIepead H C3ajM
OTHOCHTENHHO 1ieHTpa paboyero obsema), pH IBYX BUAAX NOIAPU3aLKH (TopHU-
30HTAITBHONH ¥ BEPTUKANLHOM) M IBYX 3HAYeHHAX BbICOTHI (1 ¥ 2 m - mpu ropu-
30HTANBHOH; 1 H 1,5 m - NIpH BepTUKANBHOH NMONApH3aiHsX). THINYHEIE CXeMbI
M3MepeHuii [IpeICTaBIeHb Ha pUCYHKaX 6 a) u b).

VKa3aHHbIE BBIIE M3MEPEHHs TPOBOAAT C NOMOMIBIO LIHPOKOITOMOCHOH
AHTEHHBI, PACCTOSHHS H3MEPAIOT OTHOCHUTENBHO MECTa PACIONIOKEHUs LEeHTpa
aHTeHHBI. [IpueMHas U repeaarollas aHTeHHb! JMOLKHBI yCTaHABIMBATLCH TaK,
gToGH WX 2eMeHTR! OBLTH IMapajulensHBl APYT APYrY M IepIeHUKYISPHB K
OCH H3MEpECHHA.

[Npr BepTUKANLHON NOJAPH3aIMK TOJNOXKEHUS Iepearouiell aHTeHHBI
(KpoMe LIeHTPALHOr0) JOMKHE! HAaXOJHMTBCS Ha Kpaio pabouero obOwvema. Ilpu
3TOM HIDKHHI KOHEIl aHTeHHbI JODKEeH HAXOAWThCS Ha BRICOTE He MeHee 25 cm
OT TIOJIa, [OITOMY TP M3MEPEHHAX B CaMOM HUJKHEH TOUYKe BBICOTA 1ICHTpa aH-
TEHHBI MOXKET HECKOJIBKO MIPEBRILATE 1 m.

Ecmu paccTosHHe MeXAY KOHCTPYKIMAME HIIH IIOIVIOIIAIOINM MaTepya-
oM Ha GOKOBHIX cTeHax U nepudepueit ucnniryemoro TC Menee 1 m, 1o npu
M3MEPEHHX NP FOPH3OHTATIBLHOM MONAPU3ALUM B IOJIOXEHUAX CIIPaBa 4 CleBa
aHTeHHA CABHIAETCSA B HAPABIEHMH K LEHTPY TaK, 4TOOb! KOHELl aHTEHHBI OBLI
Ha nepudepuu ucnsrryemoro TC muGo otcTosn oT Hero He Gonee YeM Ha 10 %
nuamerpa pabouero oobema. [lepefrss W 3a[HsAd NO3UIHNH AHTCHHBI JOJDKHbI
HaxoIUThCA Ha lepudepun pabodero obnrema.

Ypcno HeoOXOOUMBIX W3MEPEHHI MOXKHO YMEHBIIHTE TIPH CIEHYIOUIHX
YCIOBUAX:

a) M3MEPEHHd IPH BEpPTUKANBHOH M IOPU3OHTAIBHOM NONAPH3ALHUAX B
3aHel NO3UIUH MOYKHO HE IPOBOJMTH, €ClIK O KaHilas TOYKa KaMepbl WU
OTJIOIIANOIIEr0 MaTepraia OTCTOUT OT 3aiHeH rpaHuiml pabodero odnema Go-

jJee yeM Ha 1 m;
ce 6 75TANDART AGENTLIGI
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IpuMeyanye - Y HCTOYHHKOB H3AYYacMbIX 1IOMEX, PacIiONONKCHHBIX BOIM3M IUAIEK-
TPHYCCKHX KOHCTPYKHHfI, MOI'YT NPOHUCXOONUTE HIMEHCHHA B PaACIPCICICHEH TOKOB, YTO MO-
WKET CKazaThCAd HA CROMCTBAX H3NMYYCHHA HCTOYHHKA B JAHBOH TIO3HIHM. Ecmm HCIIBITYEMOE
TC PAMEILACTCH PAJIOM ¢ TAKHME KOHCTPYKIIHAMHY, TpGGYTOTCﬂ JOTTONTHHTC/ILHEIC I3MCPCHEA
3aTyXaHHA HNOTHaAKH.

b) obuee umcia0 u3IMepeHHHE IIPU TOPU3OHTANLHON MONSpU3ALMK U pas-
MCILEHHM aHTEHHEBI BAOJL Auamerpa padodyero obbhema B JIEBOM U IIPABOM IIO-
NOXKEHUIX MOXKET ObITh YMEHBLIEHO N0 MHHHMAABHOIO, IPUW KOTOPOM IIOUa-
1M, OrPAaHWYeHHEIe IMHUEH Nepecedyerys JuarpaMMbl HallpaBIeHHOCTH aHTEeHH,
oxsaTeiBaloT 90 % nuamerpa;

C) U3MepeHHs TpH BepTHKAILHOH NOJIApH3ALAH aHTEHHEI Ha BeIcOTE 1,5
M MOXHO He HPOBOINTH, €CIId BEICOTa HenblTyeMoro TC, Bxirouas Bee, YTo Ha-
XOIHTCH Ha cToe, Oyaer MeHee 1,5 m;

d) ecnu pasmepsl paGouero obbema He bonee 1 m B rnybuny, 1,5 m - B
mHpuHy ¥ 1,5 m B BRICOTY, BKJIIOUYAs CTOJ (ECHH HCIIOJL3YETCs), TO IPH IOpH-
30HTANBHON MOSpU3alMK TpeOyeTcs MpoBelcHUe H3MEPEHHH TONBKO B LEH-
TpasbHOM, TIepenHel 1 3aiHell To3HIMAX Ha BeicoTe 1 u 2 m. Eciu feficTByroT
TpeGOBaHHs NIEPEUHCIeHN a), TO U3MEPEHHs B 3a/IHed NO3ULMH JIOIyCKaeTCs
He npoBOAUTE. IIpy TOM roTpedyeTca He MEHEE BOCHBMH H3MEPEHUH - B YETHI-
pex MO3UUMAX HPH BepTUKaNpHOH nonspusauuy (clieBa, B HEHTpe, Cnpasa H
criepefn) s OAHOM BBICOTH M B YETHIPEX IO3MIMAX NNPH OPU3OHTANBHON IO~
RSApM3aluu (B LIEHTPE ¥ Crepeu) As JABYX 3Ha4EHHUH BHICOTH (PHCYHKH 6 ¢) U

d)).

MsMepenus HOpPMaJM30BAHHOTO 3aTyXaHus IUIOMIAIKY JOJDKHBL HPOBO-
JIATHCA MPH IIOCTOSIHHOM PAacCTOSHHMM MEXAY IPUEMHON 1 Ilepefatolne aHTeH-
HAMH B COOTBETCTBHH C Tabmuuamu 1 © 2, BKIFOYAIOHIMMH B cebs 3HAYeHUS
HOPMATM30BAHHOIO 3aTyXaHHA IUIOINA/KY TIPH OrPaHMYEHHU BBICOTH! CKAHHPO-
BaHMA 3HAUCHHSIMH OT | 70 4 m (mns usMepuTessroro paccrogHusa 30 m). [ias
COXpaHeHHs COOTBETCTBYIOIIEr0 PacCTOAHUA IPUEMHYIO aHTEHHY HYXHO Iiepe-
ABUTaTh [10 JMHUHM K LEHTPY IIOBOPOTHOIO CT0JA (PHCYHOK 6).

AbTepHATHBHAS H3MEpUTEIbHasd TUIOHIAAKA C IUIACTHHOW 3a3eMIICHHMS
CYHMTaeTCs NPHUIOIAHOH I NPOBEIEHUS MCIBITaHUs Ha H3jlydaeMble MOMEXH,
ecIy BCe M3MepeHus HOPMATH30BAHHOIO 3aTyXaHHs IUIOMIANKH, NPHBEICHHBIS
BBIIIE, COOTBETCTRYIOT TpeGoBanusamM 5.7.2 H TpeboBanuaMm 5.7.3 K niacTuHe 3a-

3EeMIICHHA.

HpHMeanHe - Ecm gng NONTREPHKIACHHA NMPHUTOOHOCTH HJIBTCpHaTHBHOﬁ H3MEPH-
TEJIBHOH UIOMATKH HEeOOX 0 IHMEI JpYTHE MCOBITAHLS, HPOBOAAT HONMOJHHTCHBHBIC HCCHCHO-
BaHuAdg.

0 7STANDART AGENTLIG! ’
STANDARTLASHTERISH, DAVLAT
HAZORATINY MUVOF 1OLASHTIRISH VA
AXBOHOT TEXNOLOGIYALARINI
JORIY ETISH BOSHUARMAB!
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e ~
. Boon 7 I hy
. ~—

m A
MepeMeLIBHRE BRTGHHBE
Tk HOBLHESOHR
AGCTORHHOI

paceromin R -

. R

p - koutyp TC npu BpalieHIR Ha 360°;

h; -1lul 5 nm,

R - paccrosHEe, NOANEPKUBAEMOE MEKIY BEPTHKANbLHOH IpOoEeKUHell HeHTpa nepe-
faromeil ¥ IpueMHON aHTCHH

a) ITpu BepTHKAIBHOH NOJSIPU3ALMHY aHTEHHBI

p - kouTyp TC fpH BpameHHU! Ha 360°;

]’l; 1u2 m,

R - paccrosue, [IOI/IEPKUBAEMOE MEX/y BEPTHKATBHOH NPOSKIHMEeH NeHTpa nepe-
naroel U IpHEMHOH aHTEeHH

b) Ipyt ropH30HTANBHON TTONSPU3ALHH aHTCHHEI

{75 TANDARY AEERTLIGH
STANDARTLASET I ¢854, DavLATY
HAZORAT IR bOMUVIEL sipsiTikgH {&
AARDROT TE-ED natYaes bili
JORTY cTuBH L 0G0 ARMASH
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Makseron no swicoTe
orlfivédm

M
" Y
Tiepanewenae airorms ~,
A oGecieueHEs
HOCTORMROID
pacrosmmn R

R - paccrosmue, moanepxuBaeMoe Mexly BEPTHKATLHOM IpoeKIMe# OeHTpa nepe-
JIArOIHEH H NpUEeMHOHN aHTeHH

¢) Ilpy BepTHKATBHON NMONSPU3ALNY aHTEHH TPH HcrsTaEny TC, pa3me-
pBl KOTOPOTO HE NPEBLIIANT 00beMa rmybunoil 1 m, wmpunoit 1,5 m, BEICOTOM
1,5 m u ¢ nepudepueit, Haxonsimeiics Ha paccTogHAH Gonee 1 m oT GImmKaiieit
KOHCTPYKIMH U3 MarTepuaNa, KOTOPLIA MOXeT BBI3BaTh HEXeNATeNbHBIE OTpa-
KEeHUS

s d

MergaTes 1o suicoTe
oT1zmodm

Mepemeiueire SHTeHHS
ENR e
POCTORKHON

875 m
pasGTORHMR R ~ ~

.
0,75 m \\ \\

R - paccTosmue, NOJAEPKUBACMOE MEXKIY BEPTHKATBHON IIpOeKIHe IeHTpa nepe-
Jlaromel ¥ IpHeMHON aHTEHH

d) Ipu ropu3oHTaNBHON IONSPH3ALMK auTeHH npH uersrranuy TC, pas-
MEpEBI KOTOPOro He [IpeBblaoT o6beMa riy6unoi 1 m, mupunoi 1,5 m, BeICO-
To#t 1,5 m u ¢ nepudepuelt, Baxoasiencs Ha paccTosHUM Oonee 1 m oT 61u-
KafIeH KOHCTPYKUMH M3 MaTepHasld, KOTOPHIA MOKET BBI3BATE HEXKeNaTellb-
HBIE OTPAXKCHHUS

Pucynok 6 — Pacrnionioxkenue aHTeHH Ha albTepHATHBHON H3MEPHTEIBHOMK
TUIOINAAKE ITPY H3MEPCHHM HOPMATH30BaHHOIO 3aTyXaHUs

IO AKH 0 ZSTANDART AGENTLIG!
STANDARTLASHTIRISH, DAVLAT
HAZORATIR! MUVOF LOLASHTIRISH VA
AXBOROT TEXNOLOGIYALARINI
JORIY ETISH BOSHOARMASL
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Tabmuna | - HopManuzopaHHOe 3aTyXaHue IIIOMIaAKK

(pekoMeH lyeMas TeOMeTpPUs [1A HaCTpanBacMbIX
[10TyBOJHOBEIX JHTIONed Ipu TOPU30HTANBHON

TIOTISAPHU3ALIMI )

YacTota HopMaiH30BaHHOE 3aTyXaH!e ILTOLIaAKH Ay, dB, mns usMepuTenb-
M3MEPEHUH [, | HOTO PACCTONHNA R, BBICOTBI pacrioyIOKeHus niepefaoLeil aHTeHHb] '
MHz hy =2 m ¥ BBICOTBI PACTIONOXKEHUS npreMHoi aHTeHHBl /iy =1-4m
R=3m R=10m R=30m

30 11,0 24.1 41,7

35 8,8 21,6 39,1

40 7,0 19,4 36,8

45 5,5 17,5 34,7

50 4,2 15,9 32,9

60 2,2 13,1 29,8

70 0,6 10,9 27,2

80 -0,7 9,2 24.9

90 -1,8 7,8 23,0
100 -2,8 6,7 21,2
120 -4,4 5,0 18,2
140 -5,8 3,5 15,8
160 -6,7 2,3 13,8
180 -7,2 1,2 12,0
200 -8,4 0,3 10,6
250 -10,6 -1,7 7,8
300 -12,3 -3,3 0,1
400 -14,9 -5,8 3.5
500 -16,7 -7,6 1,6
600 -18,3 -9.3 0

700 -19,7 -10,6 -1,4
800 -20,8 -11,8 -2,5
900 -21,8 -12.9 -3,5
1000 -22,7 -13,8 -4,5

0 ISTANDART LRENTLIG!
STANDARTLASHT fia b, DUILAY
BAZORATINI MEYIF LRSI et TA
AXBOROT TEARQLHOGEY A £ it
JORIY ETisH LL 8o ARMAST
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Tabnuua 2 - Hopmanusosanuoe 3arTyxaHue IoIa Ky
(pexoMeHIyeMasi TeOMeTpHs Is IIMPOKOIIOIOCHBIX
AHTEHH) IIPU TOPH3OHTATBHON M BEPTHKAIBHON
TIONAPHU3AIIUAX AHTEHHE]

Hopmanuszosadroe 3aTyxaHue momaiku Ay, dB, ms usmepn-
YacToTa | TEJBHOTO paccTOSHUS R, BBICOTHI PACIIONOKEHUS Hepeatollel aH-
U3MEPEHHS | TEHHBI /|, BRICOTHI PACTIONOKEHHS IPHEMHON aHTeHHbL /i, = 1 -4 m
Jfme MHz [P TOPH3OHTAJIEHON TIPY BePTUKAIBHON [TONSIpU3aLHU
. [I0JIIpU3aLMH
R=3m; |R=10m; |R=30m |R=3m; |R=3m; | R=10m; | R=30m;
h=1m |l=1m |h=1m |K=1m |[h=m | h=Im [lhj=1m
30 15,8 29,8 47,8 8,2 9,3 16,7 26,0
35 13,4 27,1 45,1 6,9 8,0 15,4 24,7
40 11,3 24.9 42,8 5,8 7,0 14,2 23,5
45 9,4 22,9 40,8 4,9 6,1 13,2 22,5
50 7,8 21,1 38,9 4,0 5,4 12,3 21,6
60 5,0 18,0 35,8 2,6 4,1 10,7 20
70 2,8 15,5 33,1 1,5 3,2 9,4 18,7
80 0,9 13,3 30,8 0,6 2,6 8,3 17,5
90 -0,7 | 114 28,8 -0,1 2,1 7,3 16,5
100 -2,0 9,7 27 -0,7 1,9 6,4 15,6
120 -4,2 7,0 23,9 -1,5 1,3 4,9 14,0
140 -6,0 4,8 21,2 -1,8 -1,5 3,7 12,7
160 -7,4 3,1 19 -1,7 -3,7 2,6 11,5
180 -8,6 1,7 17 -1,3 -5,3 1,8 10,5
200 -9,6 0,6 15,3 -3,6 -6,7 1,0 9,6
250 -11,7 -1,6 11,6 -1,7 -9,1 -0,5 7,7
300 -12,8 -3,3 8.8 -10,5 -10,9 -1,5 6,2
400 -14,8 -5,9 4,6 -14,0 -12,6 -4,1 3,9
500 -17.3 -7,9 1,8 -16,4 -15,1 -6,7 2,1
600 -19,1 -9.5 0 -16,3 | -16,9 -8,7 0,8
700 -20,6 -10,8 -1,3 -18.4 -18,4 -10,2 -0,3
800 -21,3 -12,0 -2.5 -20,0 -19,3 -11,5 -1,1
900 -22,5 -12.8 -3,5 -21,3 -20,4 ~-12.6 -1,7
1000 -23,5 -138 | -44 -22.4 -21.4 -13,6 -3,5

* Jlauynple IPHMEHHME! K aHTCHHAM, HMEIOHIMM [TPOCBET HaJ IUIACTHHOM 3a3eMICHUS
He MeHee 25 cm TP PAclOjOKeHH# UX IEHTpa Ha BICOTE 1 m HaJ MIACTHHOH 3a3eMIICHHS
TIpH BePTUKAIBHOH IOJLIPH3aLHH.

0 ZSTANDART AGENTLIG!
STAKDARTLASHTIRISH, DAVLAT
HAZORATINI MUVOFIOLASHTIRISH VA
AXBOROT TEXHOLOGIYALARIHI
JORTY ETGH BOSHOARMAS!
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5.7.2 3aryxaHnHe IIOMAAKH

M3amepuTenbHas NIOMALKA CHUTACTCS TIPUTOIHO I TPOBEICHHS H3Me-
peHmil M3J[y4aeMOTo 3JIeKTPOMArHUTHOTO NOJA, ¢ pe3ysIbTaThl M3MEPSHMA
HOPMAIM30BAHHOTO 33TyXaHHs MIIOMIAnKy [P BEPTHKATBHOH U FOPU30HTANIB-
Holt TIOJAPH3AIIMAX HAXOITCA B Ipejiernax + 4 dB oT TeopeTHIECKOT0 3HaUCHUA
HOPMAJIH30BAHHOI0 3aTyXaHus i UIeanbHOM TUIOMALKY.

5.7.3 Ilpopoasiuiasn IJ1ACTHHA 3a3eMJICHH

Ha mromanxke mis usMepenuil usmyygaembix MPTI HeoOXOIMMO HMETh
IPOBOMALIYIO TINACTHHY 3a3€MIICHUA. [TpoBojsimias IIaCTHHa 3a3¢MJICHAS
JOJDKHA BBICTYIIATD, 10 KpaiiHeH Mepe, Ha 1 m 3a nepudepuro ucnsryemoro TC
¥ M3MepUTENbHOH aHTEHHBI, a TAKe TOKPLIBATE BCIO MJIOMANL MEXJ{y WCIIBI-
tyempiv TC w1 apreHnoi. IliacTuna saseMyeHHs HOIDKHA OBITh METAIIUIECKOH
6e3 OTBEPCTHI WM 3a30P0B, HMEIOMIUX npoduEHbIE pasMeps! Oonee 1/10 pnm-
HEI BOJIHB Ha MAKCHMAIBHOHN HacToTe usMeperus. Eciy pe3yabTaThl U3MCPEHI
HOPMATM30BAHHOTO 3aTyXaHHs IIOIIAKH HE OTBEHAIOT kpurepHio + 4 dB, mo-

KEeT HOTp@GOB&TBCH HpOBOI{XIﬂaﬂ [jacTiHa 3a3eMJICHKHA OONBIIHX pasMepoB.

HpHMC‘I&HIer - HPOBOHHMBIG B HACTOSIIEE BPpeMsi HCCIENOBAHNA CBHACTEIBCTBYIOT O
HeoOXoHMMOCTH YCTaHOBICHHA MEHHMATBHBIX pas’Mepos HpOBOHﬂﬂleﬁ {IacTHHL! 3a3eMiIc-
HHA. :

5.8 IIpuroHoCcTE H3MEPUTEJbHBIX TIOHIAA0K 0e3 MIACTHHbI
3a3eMJIeH iA

B macTosileM [1oApasfene [pHBeAeHa IpoueAypa BaNMalMl H3MEPH-
TensHBIX TIolanox 0e3 [IacThHBL 3a3EMICHU, [IpeAHa3HAYEHHBIX Ul IPOBE-
JAeHHs] HCHBITAHMH B 110JI0CE YacToT OT 30 mo 1000 MHz.

5.8.1 Wamepenust Ha H3MEPHTEILHBIX IIOMANKAX, oGecie IHBAIIMX
ycJa0oBHs ¢BOGOIHOr0 NMPOCTPaHCTBA, peann3oBaHHbIE B IKPAHHPOBAHHBIX
IOMEIeHHAX, MOJIHOCTHI0 00JHIOBAHHLIX HOFJOMAIIHM MaTCPHAAOM

IKpPaHHPOBAHHOE IIOMEIEHUE, IOTHOCTEIO IOKPLITOS MIOTTIOUIAOIIHM
MateprasoM (TIIONHOCTBIO De3dX0Bas KaMepa), MOXKeT OBITh HCTIONB30BAHO A
W3IMEpPEeHUH H3IyqaeMbiX WPI1. Hopmel uanysaembix VIPIT npu HCIOB30BAHIN
TONMHOCTBIO BEe35XOBEIX Kamep JONKHB! ObITh yCTAHOBIICHBL B COOTBETCTBYHO-
m@x cTaHjaprax B 00IacTH 37I6KTPOMATHUTHOH COBMECTUMOCTH (OMC) (0b-
MK CTagjaprax, cTaHjaapTax Ha rpyribl TC wm TC xoukperoro Buja). Co-
oteercreue Hopmam MIPIT mpu n3MepeHusX B IOJHOCTBIO De33X0BBIX KaMepax
JIOTKHO YCTAHABIMBATECS TAK e, KaK IpH H3MEPCHUAX Ha OTKPBITOH H3MepH-
TeJALHOU IUIOIIAaNKe.

[MonpocThio Ge3sxoBas Kamepa [pe/HasHadeHa Uil MOAEIMpPOBatus ¢Bo-
60OHOTO MPOCTPAHCTBA € TeM, YTOOBI Ha MPHEMHYIO HU3MEPHTEIIBHYIO AHTEHHY
IPUXOJIMIT TONBKO ITPAMOR NIy 0T nepejarolleil aHTEHHB! WX OT HCIIBITYEMOTO

TC. Bee ;mpwﬁ’é}ﬁ%ﬁf@ %jnm JAOJDKHEl MUHUMI3MPOBATECA 34 CHET NMPHMCHCHHA
STANDARTLAGRTHLIZN, nAvLAT
HAZORAT it WUVEE poUASHUIETCH VA
37 AXBRORDT TEXROLOG I AL A 1A
somty eTIGH posnoARkasE
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Ha BCeX CTeHax, IIOTOJIKe W Moy 0e339X0BOM KaMmephl COOTBETCTByrowlero BY
MOTJIOLIAIOIETO MaTepHara.

5.8.2 IIpurognocTs H3MEPHTENLHOH NIOIATKH

st onpenienieHus IPUTOAHOCTH H3MEPUTENBHOH NIomManku, obecrieun-
BAOIIEH YCIIOBHS CBOOOJHOTO HPOCTPAHCTBA, JOKHA OBITH HpOBeEJ€HA BaIH-
Jaius romagxy. Banunanuro 6e39X0BBIX KaMep IIPOBOAAT METOAAMH, TIPHBE-
JEHHBIMEA HUXE, - METOJOM OIIOPHOR H3MEPUTEILHON IINOINAJKH ¥ METOLOM
HOPMaJIM30BAHHOTO 3aTYXaHUsI NIOMIaIKH.

5.8.2.1 Teoperuyeckoe HOpMAJIH3I0BAHHOE 3aTYXaHHE IJIOIAAKH

Humxe npuBefeHB! CBEJEHHS O HOPMANM30BAHHOM 3aTYXaHUH H3MEPH-
TEeAbHBIX TJIOWAA0K, 00eCeYNBaIOLIMX YCA0BH CBODOHOIO HPOCTPAHCTBA Ui
OeCKOHEYHO MaJIbIX aHTCHH.

3aTyxaHue Iomankd SA olpelelfoT KaKk NOTepH IIPH TIepeade Mexy
pazbeMaMH JIBYX aHT€HH Ha KOHKpeTHOH miomazake. Jis ycenosuii ¢cBoGosHOrO
MpOCTpaHCTBa 3aTyxaHue njomanaxkd SA, dB, MOXKHO aImpoKCHMHpOBATH

YpaBHEHUEM!

SA=201og,, (Zf) 1d — | |-20%0g,0,, + AFy + AF; (8)

(pay (pd)' )]

rae: AFg, AF7y - rpagynpoBoUHbie KO3QQUUMEHTH DPHeMHOH H mHepe-
naroreit auteny, dB/m;
d - pacCTOsIHHE MEXTy (ha30BBEIMHU UeHTPaMH o0erx aHTeHH, m;
Z - oTIopROE nonHoe conporusneHue (50 Q);
f=27n/k,;
fm - vacrora usMepenus, MHz.
[Tpumeuanue - Ha gactorax Hixe 110 MHz npu nsmepesun Ha paccrosuun 3 m u Ha

qacroTax Huke 60 MHz npu u3aMepeHun Ha paccTOSHAH 5 m HMEIOT MecTo 3B (exTs OmK-
Hero o, FIX MOXHO paccudTars Uit KaKI0H OTAeTRHOH H3MEPHUTEIBHON IOTHAAKH.

Teoperuueckoe NS4, dB, onpenendioT Kak 3aTyXaHHUe MIOLIAIKH 3a BBI-
4eTOM COOTBETCTBYIOIMX KOAh(UIMEHTOB KanMOPOBKH aHTEHH CIERYIOIUM
obpazom:

57 d
NS4, =20log,, ( 0] -20log,, £,y (9)
2 i 1

“(sa) " (ga) )

{0 "ZSTANDART AGENTLIGH
STANDARTLASHTIRISH, DAVLAT
NAZORATING MUVOFIOLASHTIRISH VA
AXBOMGT TEXNOLOGIYALARINI

JORTY ETi 8H LOSHOARMASE 133
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Ha uyacroTax Himke 60 MHz npu uzMepuTenbHOM PacCTOAHUM 5 M WM Ha
gactorax Hmwxke 110 MHz npu uaMepHUTeI»HOM PacCTOAHHE 3 m ITPH aHaild3e
KKIOr0o M3 HCIIBITAaTeIbHBIX O0BEMOB, YKa3aHHbIX B Tabnuue 3, U CpaBHEHHH
HOPMAIIH30BAHHOTO 3aTYXaHHUs MIOIIAAKH C TEOPETUIECKAM 3HaYeHHEeM HOpMa-
JW30BAHHOTO 3aTYXaHHUs IUIOMIANKH (PACYHOK 7) HEOOXOMUMO MPUMEHHTE KO-
> prIHEHTH KOppeKunH 174 O6mmxknero o, KospduuneHTs KOPpeKUHd 114
ONOKHETO TIOJS 3aBUCHT OT XapaKTePUCTHK aHTEHH, H3MEPUTENBHOTO pacCcTos-
HUA, UCIIoNB3yeMoro paGouero obbeMa ¥ JOIDKHE! OBITH OIIPeeIeHbl METOAAMU
YHCJIOBOI0 MOJEIUPOBaHUA.

NBA, 4B
DT T"
20 k.
5 3 e
20| I ‘M\\
I % S |
LT NG
10k 6 S NN
| . M agm
0 — <
A0 \"q%% —
5 gl 115 m
My m
.20 43 !
80}
~40
5 100 1000 “isaToTs, Mz

Prcysok 7 - 3aBUcHMOCTB Teopernueckoro NSA B cBOOOIHOM
IIPOCTPAHCTBE OT YaCTOThI ITPH H3MEPHTECIBHBIX
paccrosHUAX 3, 5, 10 1 30 m

[Tpu HCIIONBL3OBAHAU ATbTEPHATHBHOTO METO/a ONOPHOH H3MEPHTEIbHOHR
MUIOIAAKE KO03Q(MUIHEHTE KOPPEKLMHK A/ OIHKHEr O 10N He IPUMEHSAIOT, ec-
M pY U3MEPEeHMSX Ha ONOPHON M3MepHTENbHOH IIOLIA/(KE U TIPH BalUAAIHH
6e33X0BOI KaMephl UCTIONL3YIOTCA TE XK€ aHTEHHB! ¥ YaCTOTEL.

[Tpn usMepurenpHBIX paccTogausx 10 1 30 m 4ieHsl ypaBHEHUA (9), o1-
HOCIHAeCS K OIMKHEMY IIOJII0, MOKHO MCKIIOUATH M TOT[a YpaBHEHHE yIIPO-
CTHTCH 10 CIeAYIOILEro Bra:

0 'ZSTANDART AGERTLIG!

STANDARTLASHTIRIEH, DAVLAT
KAZORRTINE MUVOF TOLASHTIRISH VA

34 AxpOHOT TEXKOLOGIYALARINI
JORITY ETISH DOSHRARMAS!
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NSAcalc =20 10%%0 {( 5§jrd ]j! -20 Ioglﬂfm » (10)

Eciu BMecTo ypaBHeHHs (8) MCMONB3YIOT yApoiieHHoe ypaBHeHue (10),
TO st 4acTOT cBbiie 60 MHz (pu u3MepuTeIbHOM PACCTOSHHM 5 m) U CBBIIIE
110 MHz (upu u3MepuTeIbHOM PAcCTOSHHH 3 M) BHOCUTCS HOIPEIIHOCTE Me-
aee 0,1 dB. W3-3a sddexros GamkHero mosis Ha yactorax Hipke 60 MHz (npu
M3MEpHUTENBLHOM paccTosHuy 5 m) 1 Hike 110 MHz (npu usmepurensHoM pac-
cTOSHHM 3 m) norpeiHocts Oyaer npesbimats 0,1 dB. Ha gactore 30 MHz nipu
M3MEPUTETHPHOM PACCTOSHUM 3 M MaKCHMaibHad HOrpelHocTh pasHa 1 dB.
Jlnst yMeHbIUeH)S 3TOM MOTPEIHOCTH CllelyeT UCIONIb30BaTh ypaBHeHue (8).

5.8.2.2 Hpoueaypa BaJRJIANHH H3IMEPHTEAbHOR IUIOINANKH

3HAYEHNs HOPMAIH30BAHHOTO 3aTYXaHMs MIOIIANKY JOJDKHBI COOTBETCT-
BOBaTh TpebopauuaM 5.8.3 B mpedenax UIHHIpHUYecKoro pabodero obnema,
obpasyeMoro BpamenreM ucnsiryeMoro TC Ha moBopoTHOM croje. MensiTye-
moe TC BrimouaeT B cebs 6ioku, cocrasmmomyue TC, ¥ coeluHUTENbHBIE Kabe-
.

MakcHManBHbIH IHAMETP dma ¥ BBICOTa pabouero o6beMa fine B 3aBHCH-
MOCTH OT M3MEPHUTENLHOFO PACCTOSIHUS YCTAHOBIEHBI B COOTBETCTBHM ¢ Tabiu-
et 3 (Fmax = dmax)- Y CTAHOBIICHHOE COOTHOIIEHHE MEXY pasMepamu pabouero
o0beMa M M3MEPHUTENLHEIM PAcCTOSTHHEM O0eCHeYHBaET MpUeMiieMoe 3Ha9eHHe
MOrpeInHoCTH H3MepeHui nznyyaemeix UPIL

Tabnuua 3 - 3aBUCHMOCTS MAKCHMAITBHEIX pasmMepos pabodero obbema o1
H3MEPUTEIBHOTO PacCTOSHHA

MaxkcHMAaNLHEIA JHAMETP diyax ¥ BBICOTA V3MepHTeNbHOE pacCTOsHHE
pabouero o6bema, M (dmax = Amax) Dyom, M
1,5 3,0
2,5 _ 5,0
5,0 10,0

M3MepeHre 3aTyXaHus ILTOWANKA SA B OAHOH CAMHCTBEHHOH HO3WIMH
ABISETCS HEJOCTATOUHBIM /18 OGHAPYKeHUS BO3MOMKHAIX OTPaXXEHHH, 3aBUCH-
IUX OT KOHCTPYKLHMH KaMephl U NOMIOIIAOLIEr0 MaTepHaa, KOTOPhIM AOMKHBI
GBITH IOKPHITH! CTEHEL, T10J1, [TOTOJIOK 6e33X0BO# KamMepb! # TOBOPOTHBIHA CTOL.

[TodToMy W3MEpeHHs 3aTyXaHWsi IUIOmajkd SA B IOTHOCTHIO 5e33X0BOiH
KaMepe M BaNHAAIAS W3MEPUTEILHOM TINOMAIKH NOJKHBL IPOBOAUTECS B 15
M3MEPUTEIbLHBIX TOSULHAX [IPH BEPTUKAIBHON M FOPU3OHTATBHOM HOJAPH3aLA-
SIX Hepeiatomell axreHHs! B paboueM o6beme (PHCYHOK 8):

- IPH TpeX 3HaYeHUsX BLICOTHI pabouero o0bema - HU3, CepeiuHa B BEPX;

0 ZSTANDART AGENTLIG
STANDARTLASHTIRISH, DAVLAT
NAZORATINE MUVOFIGLASHTIRISH VA3 5
AXBOHOT TEXNOLOGYALARINI
JORIY ETISH BGSHCARMAS
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- [Ip¥ TISTH HO3MIHAX B KOKIOH M3 TPEX rOpPU30HTAILHBIX TLJIOCKOCTEM,
COOTBETCTBYIOUIMX TPEM 3HAYCHHAM BBICOTHI pabouero odbeMa - B LIeHTpE, Cle-
Ba, CIIpaBa, CIIepe/IM 1 C3aji. Eciu paccTosHue MEXJLY TeiIBHON mozuimeit TC
I TIOITIOLIAOIMM MaTepuanom Goee 0,5 m, TO U3MEpEHNE C3alH AOIYCRacTCA
He MPOBOJWTH. IIpK M3MEPECHHAX H3IyHacMEIX VIPIT TEUIBHYIO HTO3HIIHIO HUCIIBI~
tyemoro TC K NMOBOPOTHOTO CTOJa pasBopaiuBaloT BIIEpE]l B TOTHAA JONOIHI-
TelLHBIH CUTHAI OT OTpaKeHuUsl c3au He Oyner BIUATh Ha W3MEPSAEMBIN CUTHAL.

Bup ceepxy

= ; dmm

Moanuma \ Moauups
c3anu LlexTp cnepenu

0t

= 3,5 unn 10 m

. A cm ;

Bua cGoxy

Bepx h4

CepegviHa

Hua hb

doom - PUKCHPOBAHHO® PACCTOSHHE MEXY OMOPHBIMH TOHUKAMH aHTEeHH.
ViaMepeHHs B 9THX TIOSHIMSX JOJDKHBI BEIIONHATLCHE TPU BePTHKAIBHOH U TO-
PHM3OHTANBHON MOJSPU3ALAAX aHTCHH

PucyHOK § - VaMepyTeNbHble TO3KIMH aHTeHH MU NPOLEaype
BAIM/IA1[AY H3MEPUTEIHHOH TUIOIA KM

Jinst maMepeHnii SA cilefiyeT UCHOJB30BaTh IBC IIUPOKOTIONOCHBIC aHTeH-
HBI - OHY TIEpeJAIOLlyI0 aHTEHHY, ONOpHad TOIKa KOTOPO#t HaXOAUTCS B M3Me-
psieMBIX MO3AIUAX padouero o6heMa, ¥ ONHY [PHEMHYIO aHTEHHY C KOHKpCT-
HOU ToaspH3ale, HaXOAALyoca B 3a7aHHOM TIO3UIMM BHE 3TOro padbouero
obpema. Ilepenatoilias aHTeHHa NOJDKHA MMETh NpUOIIN3UTENBHO BCEHANPaB-
ﬂeHHy@zMEQ?MLEx&gnpameﬂﬂocm B qiockoctd A (Ipu H3MEPHTEIHHOM

STANDGARTLASHTIRISH, DAVLAT

3GAzoRATING MUVEF [GLASHT TRISH VA

AXBOKOT TEXROLOGITALARINI
JORIY ETi SH BOSHOARMASE
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PaccTOSHUM 3 M MAaKCUMAalbHBII pa3Mep aHTEHHBI HE JIOJKEH IIPEeBEHIIATh
40 cm; npd OONBIIMX M3MEPHUTENBHBIX PACCTOAHUAX NOITYCKAeTCH COOTBETCT-
BEHHO MaciuTabUpoOBaTh pasMep aHTEHHE).

TunuaHeIMH NIPHEMHBIMH AHTEHHAMU TIPY BalHMJalHH H3MePUTETHHOMN
mIolaAKy ¥ ucnelTaHuax TC gBiasioTCs:

- rUOpuAHbIE aHTEHHB! (KOMOMHAIM OMKOHHYECKOH H JIOTONEpHOAMYE-
CKOHM aHTeHH) - Iis nosiockl yactotT ot 30 go 1000 MHz;

- OUKOHHYECKHE aHTEHHBI - U1 MOA0CH 4acToT oT 30 mo 200 MHz;

- JOTONECPHOHYECKHUE JUIONBHBIC aHTEeHHBI - IS TTOJOCh! YyacToT oT 200
o 1000 MHz.

Hpﬂmeqaﬁﬂe - M3-3a DOJIRIIHEX (i)HBK‘IeCKHX pasMepoB HE PEXKOMCHAYCTCHS HCIIONB30-
BaTh HOPHAHBIC AHTEHHR! IIPH Banuaanuy 6e39X0BoiH xaMephl ¥ Henblrauuiax TC npa uzme-
PHTCIIBEHOM PacCTOAHNHN 3m.

Jns p3MepeHHil ONOpHBIX 3HA4YeHW 3aTyXaHus Iwnommanky S4 Ha usMme-
PHUTENBHON IUIOIAAKE KBa3sHCBOOOIHOTO IPOCTPAHCTBA CIeYeT HCIONL30BATh
T€ K€ AHTEHHB!, QepPpPUTHI, aTTEHIOATOPE], YCHIUTENb, M'€HEPATOP CHTHAJIOB H
n3meputens HMPI1, koTopble NpHMEHSIOTCS NPH H3MEPEHUSX 3aTYXaHHS IIO-
waakn SA monHocThio 0e33X0B0H Kamepsl. IlpueMHas anTenna, UCIONb3yeMas
IpY BaTMJALMH KaMeph!, JOKHA OTHOCUTBCS K TOMY K€ THUIY, YTO M aHTEHHA,
ucnonb3zyemas npu ucnsiraiuy TC Ha uzimyvaemsie MPIL

I'lpu u3mepennn pabodero obbeMa Npu ropU3OHTANBHON M BEPTHKAJILHOM
NoNApH3alHAX ¥ BCeX MNO3MLHAX Iepefarolleil aHTeHHBI B JIaHHOM pabodem
o0BEME ITONIOKEHHE TPHEMHON aHTEHHEI 110 BhICOTE B 0€39X0BOH KaMepe MOJK-
HO yCTaHABIMBATHCI HAa (PUKCHPOBAHHOM CpeIHEM YpoBHe pabouero o6nreMa B
COOTBETCTBHM ¢ pPHCYHKaMHu 8 u 9. [lns BeIpaBHUBaHMA oceill 00eHX aHTeHH B
OJIHY OCh {(OCh M3MepeHHs) MOXKeT roTpedoBarbcs HeGOMBITON HAKIOH aHTEHH.
Paccrosnne MexIy ONOPHOH TOYKOH pacrosioxkeHusd aHTeHHb! (ompeaenseMoH
npu xanuOposKe) M nepenHed nmoszuuuedl pabodyero o0BEMa YCTAHABAMBAIOT
PAaBHBIM dnom. OCh U3MEPEHHS - OTO JMHMSA MEXIY NPUEeMHOH M mepeparouiei
aHTeHHAMH, BJOJb KOTOPOH YKa3aHO PacCTOSHHE dhom. IIpH BCEX MOSHIMIX U
NOJISIpHU3alHuAX NIpHEeMHas H [epejarollas aHTeHHb! HOJDKHEI ObITh HaIpaBlieHbl
JpYr Ha Jpyra, a WX 3JeMEeHTH JOKHBI OBITh MapajlIeNbHEl APyl Apyry (IIpH
HaKJIOHE - PHMCYHOK 9). AHTeHHBIE Ma4iThl M BCIIOMOraTelbHbIE HACTHIBI TIPH
IIPOBEJACHUHN BalUAAUMN JOKHBI HAXOJIHTECSA Ha CBOEM IOCTOSHHOM MECTE.

{1 Z5TANDART AGENTLISH
STANDARTLASHTIRISH, DAVLAT
NAZORATIR! WMUVOFIGLASHTIRISH VA
AYBOROT TEXROLOGIYALARIMI
JOREY ETLGH BOSHOARMAS:
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Bl cBIpXY
TMouLps TToSMLMA
oSN CNSpEIN

- Bug ofoxy

[Tpumeyanye - AHTEHHA UMEET TOPH3OHTANBHYIO NOJSPU3ALHIO.

Pucynox 9 — Ilpumep ofHOH U3 H3MEPUTENBHEIX TIO3ULKH 1 HAKIIOHA
aHTEHHEB! IIPH TIPOLeAYpe BaNAIALUK U3MEPUTETBHON
TUIONIAIKH

Ilepenaroruas W YpHeMHAas aHTEHHbLL JODKHEL OBITH BBIPOBHEHE! IO OCH
M3MepeHHs TIPH BCeX IO3MIX Nepepatomeil anTeHHb! B paboueM oOneme H
py 06OMX BUAX MOIAPH3ALIMH - BEPTUKAIBHON M TOPU3OHTATBHOM.

B onpefeneHHbIX [TO3MIMAX HEoOXOJMMO TNpPOU3BECTH HAKIOH aHTEHH
(pucyHoK 9). 3HAUCHHE dpom AODKHO OBITH OJJHHAKOBBIM TIPHU:

- YCTAHOBKE M3MEPHTENBHOTO DacCTOAHMS, COOTHOCHMOIO ¢ HOPMOH
HPIT;

- ycraHoBKe (QHKCHPOBAHHOIO PAcCTOSHUS MEX]Y aHT€HHAMH IpH IIpo-
BEJICHHH IIPOIIE/IYPh! BaJIUAALHH H3MEPHTENBLHOHN IUTOMANKH;

- pasHeceHMH aHTeHH [IPH ONIpe/ieNleHHH MX IPajypOBOYHBIX KodhduLm-
€HTOB.

[Tosoxenue mepefatoled anTeHHs! B pabouem oObeMe Mo BBICOTE ONpe-
AEILIOT CHeIYIONIMM 00pa3oM:

- «cpejHee» TONOKEHUEe YCTAHABIMBAIOT (TIPH BO3SMOXKHOCTH) BJIOb BUP-
TYANEHOM OCH B CEpelMHE BBICOTHI ¥ cepeliHe HIMPHHBL OJHOCTEIO 0e33X0BOH
KaMephi;

0 ZSTANDART AGENTLIG!

STANDARTLASKTIR[GH, DAVLAT
3rosering MUVOF10LASIT 115 VA

AXBOROT TEXNOLOGIYVARL ALy
JORIY ETISH BOBHUARMAS L
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- «BEpXHEE Ap U «HUKHEE Ap» YCTAHABIXUBAIOT ¢ YYETOM ITOJIOBHHEI 3Ha-
YEHUSI A (Tabiiuua 3) MMHYC TIOJNIOBHHA pasMepa epenaronicit anTeHHs! (Ha-
npuMep 20 cm asst Manolt GUKOHWYECKOH aHTEHHEL).

VismepeHHa Ha DTHX NEPEMEHHBIX MO3HLUSX JOJDKHBI MPOBOTHTHECH Kak
IIpH BEPTHKAIBHON, TAK M TOPH3OHTANBHON Tondpu3ammu. Ilpu u3MepeHun
HOPMATH30BAHHOI'O 3aTYXaHHs [UIONIA/KY PACCTOSHUE MEXKITY BepXHEH W HIK-
HeH IUIOCKOCTSIMHM M MOIIOIIAIOIIHMM MaTepHalioM Ha IIOTONKe H NONY KaMephl
COOTBETCTBEHHO 3aJaeTCsd XapaKTepPHCTHKOH MOTIOLIANINEro MaTepuaja, HO
I HeponyneHus: cBazu «ucneityemoe TC - mornoumalomuil Matepual» pac-
CTOSIHHE JIOJDKHO OBITh He MeHee 0,5 m.

MaxkcrManpHBIH 1Iar [0 YacToTe NIPY AUCKPETHOM YACTOTHOM M3MEPEHHH
JIOJDKEH COOTBETCTBOBATEH 3HAYEHWAM, IPUBEASHHBIM B Tabmuie 4.

Tabnuua 4 - Tlosock! 4acTOT ¥ pasMep Iara 1o Jacrore

I'Tonoca gacror, MaxcumManbHbIH ar
MHz o yactore, MHz
30-100 1
100 - 500 5
500 - 1000 10

IIpu Banuaanyuyu N3MEPUTETHPHON IUTOLIAAKY JONYCKACTCS UCIONE30BaHHE
AOBYX METOJIOB!

a) METoa OTMOPHOH H3MEPMTEILHON IIIOIIA/KH, KOTOPBIH crexyeT mpH-
MEHATH TPH U3MEPHTENBHBIX PACCTOAHUAX MEHEE 5 m;

b) Merona HOPMATU30BAHHOIO 3aTYXaHUA H3MEPHUTENBHOH TUIOLIAMKH,
KOTOPBIH CIEAYET NPUMEHATD TPH U3MEPUTENbHBIX PACCTOAHUIX HE MeHee 5 m.

O6a MeTo1a BaIMAAGUMH JOIHDKHBL IPUBOAUTE K OJMHAKOBOMY DPE3YJIBTATY
IIpH U3MEPEHHAX Ha HACAIBHOMH ILITOIAKE.

Jig yMeHbIeHMs HEeOolpeleNeHHOCTH U3MEpeHuit JoIycKaoTes odble
METO/Ibl, TPUMEHRHMbIE HA KOHKPETHOHM WCIIBITAaTEeNIbHOH yCTaHOBKe, HE NPOTH-
BOpeUalye MpolieAype U3MepeHuH 1 He MacKUpYoIKHe Kakyue-ITu0o HelocTaT-
KH IJIOIIaAKH, HATIpUMeED HaAJIMYHe PEe30HAHCOB.

Jng yMeHBIIeHUs HEeOoNpelelIeHHOCTH U3MEPeHHil TIpH BalHAalMH U3Me-
PUTENBHON IIOINA/IKY CAeAYeT IPHMEHSITH MEPBL, YKA3aHHBIC HUKE!

a) OPH H3MEPEHWH BEpTUKaNBHO NOJSPU30BAHHBIX II0JEH JUIHHA dKpaHU-
pOBaHHBIX KabesieH 3a KaxJI0¥ M3 aHTEHH /{0 KX CIIYCKa K 3eMiIe JIOJDKHA OBITh
He MeHee 2 m. Eciu BO3MOXHO, Kabenu JOMKHBI [IPOXOJUTE Yepe3 NPOXOIHEE
COEMHUTENH B CTeHe Kamephl. Llenecoobpa3Ho MCTIoNs308aTh PeppuThl, yoTa-
HOBJIEHHbIe Ha Kalensx. Jpyroit ampTepHaTHBON YMEHBLIICHMS BIHMAHUA Kalbe-
JeH SBISeTCS HCIIOIB30BAHHE ONTUKO-BOJIOKOHHBIX JIMHHI;

0 ZSTANDART AGENTLIg!
STARDARTLASHT IRISH, DAVLAT
NAZORATING WUYOFIOLASHTIRISH VA
AXBOHOT TEXNOLOGIYALARIN] 39
JORTY ETISH ECSHOABMAS |
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b) ycTaHOBKa aTTEHIOATOPOB Ha aHTEHHBIX pazbeMax (HalpuMep, 3aTy-
xaHveM 6 uau 10 dB) no3sossieT YMEHBIINTH BIUAHHE DOJBINOIO paccoriaco-
BAHHS IOJHOTO CONPOTHURICHNA aHTEHH,

¢) HeoOXOAMMO HCIIONB30BAaHHE aHTEHH C CHMMETPUDPYIOLIMM YyCTPOHCT-
BOM, O0€CIIeYHBaIOINMM BBICOKYIO CMMMeTpuio (noxazanue mamepureiss MPII
MeHseTcs He Gonee weM Ha + (,5 dB npu noBopoTe aHTEHHBI OTHOCHTENBHO €€
ocd Ha 180°). OneHky CUMMETPUH AHTCHHBI IPOBOJAT B COOTBETCTBHY € 4.4.2;

d) nenecoobpazHo UCTIONH30BAHKME OTAENBHBIX OMKOHHMYECKHX M JIOTOIE-
PHOAMYECKUX IMIIONBHBIX aHTEHH (3aMEHY aHTEHH IIPOU3BOMSAT IPH YacToTe
200 MHz), ect oHH OyyT HCIONB30BATHCH ISl U3MEPEHHS [IOMEX OT MCIibl-
tyemerx TC. MoxeT HCIONB30BaThCs Takke THOpHAHad (OUKOHMYECKO-
JOrOHepHOAHYecKasl aHTeHHA), eCIH MEXaHM4ecKue pasMepbl aHTCHHBI I
JIAHHOI'O H3MEPUTENIBHOIO PACCTOSHHUS JIOCTATOYHO Maikbl.

IMpouenypy BaauJaudy MONHOCTEIO 6e30X0BOH Kamephbl CIeLyeT IIPOBO-
IUThL NEPHOINYECKH, ¢ ONpeeJeHHBIMA HHTEPBANaMH JUIsl BLISBIECHUS JOJIO-
CPOYHBIX M3MeHEHHI mapameTpoB 0e33X0BOH KaMephl H M3MEHEHHH, KOTOpbIE
MOTYT TIOBJIMATH Ha XapaKTEPHCTHKM pacIpOCTPaHEHHs 3JIeKTPOMarHHTHBIX
BOJIH.

Memoo onopnoii usmepumensHou NIOWAOKU

CHayana NPOBOAAT M3MEpPEHHs 3aTyXaHus ILTOWaJkd SA4 ¢ MCHOIE30Ba-
HHEM J(BYX aHTeHH (Iepefarolieil ¥ MpueMHOM) Ha W3MEPUTEIbHOH ILIOINAJAKE
KBa3HCBOGOIHOTO IIPOCTPAHCTBA, KOTOphle HeoOXOAMMBI J(IS UCTIONB30BaHHS B
KayecTBe OIopHbIX 3HaueHuil. [lpomenypa omnpeneneHus 3atyxaHus ONOPHOH
IOMAanKu SArr yeTaHoBeHa HiKe. [IpH 3ToM yyuTEIBaeTCsA 00mas B3aMMHAs
CBSI3b AHTEHH U 3(&eKThl GKHEH 30HEI, KOTOPbIE MOI'YT CYILECTBEHHO BIUSTDH
Ha pe3yNbTaThl M3MEPEHHH TIPH U3MEPHTENBHBIX pacCTosHuAX 3 m. Mismepenue
3aTyXaHUS ONMOPHOH IUIOMAAKH SApr () OCYIIECTBISETCS IIPH HOMUHATBHOM
PACCTOSHUH dhom MEXKY IIPUEMHOHN 1 Mepenaronieii aHTeHHaMU.

INponenypa BalWAaHH H3MEPUTENBHON IUIOINAAKHA /i KaXI0H NO3KIMH
pabouero o6peMa BBIIOIHAETCSA B TPY dTana:

1)  usmepsior mamepurenem MPII yposens M - ONOpHBIH ypOBEHS,
dB (1 uV), xorma xabenu coearHensl BMecTe. OOLIMHO AaHHOE U3MEPEHHE Npo-
BOZIST OUH Pa3 Iepejl IpoBeicHHeM CepHH MCIIBITaHuH B pabouem obbeme;

2)  wmsmepsror usmepurenem KIPIT yposens M, - yposens, dB (1 pV),
Opy YCTAHOBIIGHHBIX AHTEHHAX.

3aTyxaHHe U3MEPUTENbHOM IIoank SA,q, dB, paccunThIBaIOT IO (HOp-

MYJIC:
SAVCJ/ M Mi: (1 1)

3)  paccumTeiBaioT oTKIoOHenne ASA, dB, u3MepeHHOro 3aTyXaHHs

IOMAAKH S, OT OIOPHOIO 3aTyXaHus IIOIAAKH SArer () ¢ IOMOUIBIO ypaB-
HEHVIRTADART AGENTLIE!
STANDARTLASHTIHIEH, DAYLAT

HAZDRATIN L OHUYOTH R%\H,,\. YA
QABGRG? YEXRHC‘G TR RRE
JORYY ET!SH BOSHOARMAS
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ASA = SA,et(d) = SAyal (12)

Onpedenenue 3amyxanus ONOPHOU NAOWAOKU

B xadecTBe ONOpHOH H3MEPUTEIBHON TUIOMIAAKH HCIIONL3YIOT H3MEpH-
TEABHYIO THIOMIAAKY KBa3zucBOOOHOrO rpocTpaHcTBa. Ha HEH JOMXKHBI OBITH
pasMellens! IBe HeMeTATHYeCKHe aHTeHHble MaYuThl (JIepeBIHHbIE MM NAaCT-
MACCOBBIE C JMAJIEKTPUYECKOH NMPOHHULIAEMOCTBIO & < 2,5, MMelOoIHe HU3KHe
[IOTEPH ¥ KAK MOMKHO MEHBIIHH JHaMeTp IIPH COXPAHEHHH MEXaHWYECKOMH
NIPOYHOCTH), KOTOPBIE MO3BOJSIOT YCTAHABIMBATL AHTEHHB! HA HeOOXOIHUMOH
BRICOTE HAJ ypOBHeM 3eMau (pUcyHox 10).

< dnom r

- - b

MNepegaowian Mpuemnan
aHTeHHa aHTeHHa
€ BEPTHKANLHOW NonmpuaaLmnen

\Heme‘rann mqeckue/

MaMTRI

[vvvtvvvv-vvvvvvv""tv'!vvvvf

Axanuaarop uensd

Ilpumevanue - 3aTyXaHue ONOPHON ITOINA/KH H3MEPSIOT OTACIBHO A KAXIOH H3
TO3MIHI, [IPE/ICTABNEHHEIX HA PHCYHKE 8.

dyom - PACCTOAHEE NIPH BaNMAAHHH; /1 - BBICOTA QHTEHH OTHOCHTENIBHO IIIACTHHEI 3a-
3eMJICHMS MM YPOBHS 3EMIIH; i, C; - KOAKCHATIBLHBIC KaOenu Nepefaromed ¥ IpUeMHOH aH-
TeHH MOMKHB! HATH O OCH CHMMETPHH AHTEHH IOPHU3OHTAIBHO, IIPHYEM JIHHA 3THX IOpH-
30HTAIHHBIX YUACTKOB JOKHA KAK MOXHO TOYHee (HACKONLKO 3TO BO3MOXHO (PH3HYECKH)
npubnMKaTeed K 2 m.

B nosHocthio 6€33X0B0OH Kamepe HeoOXOAMMO pacnojiarark Kabeib ropH30HTAIBHO,
Ayyllle BCEro NpOIycKas 4epes OTBEPCTHE B CTEHKE KaMephl HIH HCHONB30BaTh OTITOBOJO-
KOHHBIH Kabesb, NOXKITIOUSHHEIH K BRIXOY AHTCHHEL

Pucynox 10 - TunyyHas yCTaHOBKA JIill M3MEPEHUs 3aTyXaHUsA ONIOPHOH
II0LIA KK CBOGOIHOTO NPOCTPaHCTBA

Jing ofecrieueH s TOYHBIX H3MEPeHUH NMPH H3MEPHUTEIbHBIX PACCTOSHUAX
MeHee 5 m JiA OnpeneneHus 3aTyXaHUs OIOPHOH IUTOLIaIKd PEKOMEH)yeTcs

HCIIOB30BaTh [IBE CleUMaIbHble aHTCHHBI (nepezxa}omy}g.zzélm% AIQI?%&C%XIO%.Z On-
RT AGERTL

STARDARTLASHTINISK, DAYLAT
BAZORATIRT MUVOFICLASHTIRIOH Vi
AXBOHOT TEANOLOGIYALA- &
JORTY ETISH EoSHUARMASL
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HIM U3 BO3MOXHBEIX MeTOA0B obecneuenys xapakrepucthku + 1 dB mms omop-
HOM M3MEpUTE/IHLHOM MIIOIMANKH SBIgeTCA BHIOOP BRICOTHI YCTAHOBKHM aHTEHH h,
m, B COOTBETCTBUM C COOTHOHICHHUEM:

h>d-8/3 (13)

rae: d - paccTostHie MEXK/ly aHTeHHaMHu, m.

JIia yMeHbIIeHHS BIMSHUAS 3eMIIM PeKOMEHIYeTCs BBICOTa /7 > d - 8/3 wunn
Ha 3eMie JOJDKeH OBITh YJIOKEH IIOIVIOMIAIONIMH MaTepHall, HIDKHAS 9acToTa
sdekTrBHON paboTsl KoTOporo He MeHee 30 MHz.

ITpumeyanue - Ha gactote 30 MHz nipu paccrosHuy Mexay aHTeHHAMH 3 m B BEIpa-
xeHuy (10) mofBiaseTcs WISH, XapaKTepH3YIOMHuH 3ddexT GIHKHEro ol 1/d%, xoTopstit
yxe caMm 1o cebe BHOocAT otmOKy 0,8 dB nipu BRICOTE YCTaHOBKH aHTeHHs! 3  5/3 =5 m. s
obecnedenys OHOPHOrO 3HAYCHHA 3alyXaHHuig OJIOTHAKHE [IPH HEOHNPCASICHHOCTH MCEHEe
+ 0,5 dB peKOMEHIyeTCs HCIIONB30BaTh BRICOTY YCTAHOBKH aHTeHHH! 3 - 8/3 = 8 m, eciu Ha
3eMJIe He YIIOKEH IOTJIOMIaOI K MaTCpHail.

M3MepHTe/bHOE PACCTOSHUE JOJDKHO ObITh PABHO PACCTOSHHIO MEXJY
AHTEHHAMU dom, MCTIONB3YEMOMY B IOJHOCTHIO 0e33X0BOH Kamepe. AHTEHHBI
HOIDKHB! MMeTh BEPTHKAJIBHYIO TIONApH3aluio (TrOpu3oHTalIbHAs (10NsSpU3aiys
He [OJDKHA HCIIOAB30BaThes H3-3a Oojiee CHILHOH UHTEpQEpPEeHINH ¢ OTPAKEH-
HBIM OT 3eMiHd curaanom). Ilpu stom ofecreudnBaeTcs XOpoIlas anmpoKcuMa-
(i CBOOOIHOTO TIpocTpaHcTBa. PaccTosnue A0 30aHUH, NEpeBbeB H T.1. NOMK-
HO 65ITh Gonee d - 8/3, nHade oHH OyIYT OKAa3BIBATh BO3ASHCTBHE HA aHTEHHLI,
MMEIOIME BEPTUKANBHYIO NOJISPH3AIIMIO.

HeoOxomuMo 00ecHeuuTh OTCYTCTBHE BIUSHHUS (DUIAEPOB aHTEHHBIX Ka-
Gesteii Ha pesynsTar wamepeHns. st 5Toro Heo6X0AUMO PaCIONOKHTE KabeH
B COOTBETCTBHY C pUCYHKOM 10 HIH HCIONB30BaTh IPeodpasoBaHue CUrHana u
niepeayy ero o ONTHKO-BOJIOKOHHBIM JTHHHAM. '

Pe3yabTar OLCHKY MONTHOCTRIO 0€39X0BOH KaMephl HEIIOCPEACTBEHHO 3a-
BHCHT OT KaUecTBa ONOPHOM HCIBITATEIbHOH YCTAHOBKH.

3HaueHMe 3aTYXaHusI OlIIOpHOH MIomanKy SA,..r OTIPEeisIOT B TPU dTana:

1) m3mepsiot namepureneM MPIT onopaeiit yposess Myrs, dB (1 pV), xo-
r/1a Kabemn coeIMHEHB] BMECTE;

2) usmepsior usmeputenem HPIT  onopupid  ypoens Migs (d),
dB (1 uV), xorga aHTeHHBI YCTAHOBJICHBI HA pacCTOSHUH A om:

3) pacCUMTHIBAIOT 3aTYXAHHE H3MEPUTENbHON IIOWanKu SA . (d), dB, mo

dbopmye:
SAyer (d) = Myps - Mrs (14)

[Tpy BanuAAUAE U3MEPUTENBHOM IIOWAAKH ¢ U3MEPHTETBHBIM PaccTos-
HEeM 3 m cleqyeT YCTaHABINBaTh aHTEHHY Ha BbICOTE HE MeHee 4 m Hal ypoB-
HeM 3eMJTH, 4TO SBJISEeTCS THUIIOBBIM 3HA4YeHUEM Ui JUCTAHIUOHHO yNpaBise-
MBIX aHTE€HHEIX MadT, HCTIONB3YEMBIX Ul uaMepeHuii manydenus HMPIL B atom
cirygae Ha 3eMile MEX/y aHTCHHAMH HEOOX0IUMO YIOKUTH MOTJIOIAIOUIMA Ma-
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Tepuan. Kpas mornolaiomero MaTepuaia 10/DKHbI BRIXOIXATD 32 TIPeJeni die-
MEHTOB AHTEHH BO BCEX HANpaBJIEHHAX Tak, YTOObI ObIT0 00ECIIeYeHO BHIIIOJI-
HEeHKE YCHOBUH KBa3WCBOOOLHOIO IPOCTPAHCTRA B COOTBETCTBHH C 5.8.1. Ilpn
BATMAALINY TUIOUIA/IKK [PY U3MEPHTENLHOM PAcCTOSHUM ¢ > 3 m HCHOOJB3YHOT
BEICOTY YCTAHOBKM AHTCHH /1 > d - 8/3 win ajnbTepHAaTHBHYIO HCIBITATEIBHYIO
YCTaHOBKY, COOTBETCTBYIOLIYIO BBITOJIHEHHMIO YCIOBUH 3aTyXanus ONOPHOHR H3-
MepHTensHOH omanky + 1 dB.

Memood HOpMaAU308AHHO0 3AMYXAHUS USMEPUMETbHOU NIOUAOKU

JIns UCIONB30BAHUA JAHHOTO METOfa HeoOXOMHMO 3HATE TPajyHpOBOY-
Hble KO3((HLMEHTH Tepefalomeif U NpHeMHOH aHTeHH B CBOOOAHOM MIpo-
CTPAHCTBE.

Banunauus Iomaaxy His Kax 0N H3MepuTelbHOR NO3ULMH ITPOBORMT-
¢S B YyeThIpe dTana:

1) wamepsiot mamepurenem UPIT yposers M, dB (1 pV), xorna kabenn
COeIMHEHb] BMECTE;

2) usmepsior usmeputeniem UPIT yposers M, dB (1 pV), xoraa aHTeHHE!
YCTAHOBJIEHB! Ha PACCTOSHMU dpom;

3) paccuuThBaloT NS4, dB, ¢ HOMOLIBIO YpaBHEHMS:

NSA,, = My~ M, - AF7 - AFg, (15)

rae: AFr v AFy - Ko3hbHIpenTsl KamuOpoBKY aHTEHH B CBODOAHOM IIpo-

crpaHcTBe, dB/m;
4) paccunThiBaioT oTknonenue ANSA, dB, ¢ TOMOINBIO ypaBHEHNA:

ANSA = NSAy - NSAcater (16)

rae: NSAqqe PACCYATBIBAIOT ¢ HOMOIIBIO ypaBHenus (10).

PaccurntanHoe 3Hadenne ANSA cpaBHUBAIOT C YCTaHOBJICHHBIM KpHTEPH-
eM + 4 dB B cootsercTBuy ¢ 5.8.3.

ITpumeuanue - PaccTosnue d MEXKIY ONOPHBIMEH TOUKaMH nepejsaroeit ¥ OpueMHOR
AHTEHH JOJDKHO OBITH PABHO dypom. DPOEKTHBHOE PACCTOAHHE MEXIY aHTCHHAMH MCHACTCH B
RABHCHMOCTH OT YACTOTHI M3-3a HO3MIMH HX (Ga3oBEIX HEHTPOB, HO3TOMY NEepEAaTOYHbIE 110~
TepH JOKHBL OBITH CKOMIIEHCHPOBAHEL C YUETOM PaCCTOAHHA Drom-

5.8.3 Kpurepuii BaJInIalHi NJIOMAAKH
MamepurTenbHas Momajka, ofecneurnsaomas yCiIoBUs CBOGOHOTO Ipo-
CTPaHCTBA, JI0JKHA COOTBETCTBOBATH CHENYIOIUM TPeOOBAHMAM:

- oTKJIOHeHHs 3aryxaHus momiaaku SA win NSA (ypapdenns (12) wim
(16)) OT YCT2HOBIEHHBIX 3HAYEHUH JOMKHEI ObiTh MeHee + 4 dB amst ropu3oH-
TaNbHOHM M BEPTHKAIBHOM MOIBSIPU3ALMEA M I K&XI0H NO3UIMH K HacTOTh U3-
MepEeHHS;

- IIpH BANWARUHH H3MEPHUTE/IBHOH TOIAAKY AODKHA OBITE YKa3aHa HEOl-

pefiefieHHOCTh M3Mepenuil B cootsercTeur ¢ Oz DSt CISPBzéT?i%ERIf Aggg%iraa-
RILIGH

STANDARTLASHTIRISH, DAYiAT
RAZORAT N MUVG?IQLASHH% Hva
AXBOROT TEXNOLOGEYALAR I
JORTY ETISH BOSHOARMAS!
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JISTEOIIME HCOIPEACIIEHHOCTH JOJKHBI COOTBETCTBOBATh YUUTHIBAEMBIM IIPH H3-
MEPCHHAX HAUPsDKEHHOCTH HOJIA C IIPHMEHCHHEM albTEPHATUBHBIX H3MCPH-
TEALHBIX THIOCHIAN0K C TUTACTHHOM 3a3¢MJICHHS.

5.9 Bausinve YCTAHOBOUHOTO CT0/I2 M AHTEHHOH MayThl Ha
pe3yJibTaThl H3MEPEHHIH

5.9.1 Beenenue

[Ipu wmaMepenusx Hanpsxexnoctd nois HPI1 memeityemoe TC pazme-
aroT Ha ycTasoBodHOM crone (pasaen D.5). @opMa, KOHCTPYKIHA B AUIIIEK~
TpUYecKas IPOHHLAEMOCTh MaTepHana cToNa MOTYT BIIMATD Ha Pe3yJIbTaThl H3-
MepeHuH HANPsHKCHHOCTH 110111, MeTO/ OLeHKH BIMAHMA yCTAHOBOMHOTO CTOMA
Ha pe3yJBTaThl U3MEPEHHS HAMPKEHHOCTH MO H OLEHKA HEOTIPEALIeHHOCTH
U3MEpeHHH, CBI3aHHON ¢ NPUMEHEHNEM YCTaHOBOYHOTO CTOJIA B II0JO0CE HacToT
oT 30 no 1000 MHz, npencrasneHst B 5.9.2.

[TpumMevanus

1 Ilpu M3aMepeHHsX UCTIONB3YIOT TOJNBKO TOPH3OHTATBHYIO NOAAPH3ALTIO nepefaroueH
AHTEHHBI, PA3MENICHHOR HaJl YCTAHOBOUHBIM CTOJIOM, YTO COOTBETCTBYET CIyHaro HauboJIb-
IIero BO3JEHCTBHS CTOJA HA PE3yIbTaThl H3MEPCHHH.

2 JlomosuuTeALHBIE U3MEPCHHA UL ONPEACHCHHS BIHAHHA aHTeHHOH Madrel Ha pe-
3yJIBTAT H3MEPEHUH He IPOBOJIAT, TAK KaK e BIAAHIE YKe YITCHO pH H3MCPCHHH HOPMAH-
J0BAHHOTO 3aTyXaHHd MIOMAAKH.

5.9.2 Meroa H3MepeHHs BJAAAHAA YCTAHOBOYHOI0 CTOJIA
(nacronsubie TC)

Tun, dopMa ¥ Matepdanbl DJIEMEHTOB YCTaHOBOUHOIO CTONA (nanee -
CTOJ) MOTYT BJIMATH Ha Pe3ybTalhl M3MEPeHUH HAIPIKCHHOCTH HOJLL. s on-
pefelieHiss 3TOTO BIMSAHHS W OLICHKH CHCTeMATHUYECKOH [orpemHocTH, 0o0y-
CJIIOBJICHHON CTONOM, HeoOXO0JMMO HpPOBOAHTE HM3MEPEHUs YKa3aHHBIM HIDKC
meToroM. BEITONHSIOT ABa U3MEPEHUA HANPKEHHOCTH T0JI4 CUTHaja - C© TIPH-
MEHEHMEM CTONa 1 6e3 Hero - ¢ MCIoIb30BaHieM KOHKPETHOH Iepejlaromell aH-
TEHHBI ¥ KOHKPETHOM CXeMBbl H3MepeHus. Pasiiniia MexXAy pe3yabraTaMu H3Me-
peHuit ¢ MpMMeHeHHeM cTona U (e3 Hero 103BOJIACT OLECHUTE BIHAHKE yCTaHO-
BOMHOIO CTONA Ha PE3yThTAThl H3MEPEHUH.

CToJt pa3MeNiaoT Ha U3MEPUTENbHOH IIOIa/Ke B ONPEJIEICHHOM MeCTe,
IIpU TOM ero HauGonpmmil pasmep (T.¢. JiHaroHank Ui CTOja ¢ MPIMOYroJib-
HOI KPBIIIKOM WM PafUyc - JJIS CTOJIA ¢ KPYITIoH KPBIILIKOH) OpHEeHTUPOBAH Ha
npYeMHyI0 aHTeHHy (pucyHok 11). B monoce 9actoT A0 1000 MHz sxmous-
TeJBHO HAJ CTOJNIOM Pa3MeIaloT OMKOHWHECKylo aHTeHHy OOLIeH JUIMHOH He
Gonee 0,4 m ¢ TOPU3OHTAIBHON NoNApusaikeil. PaccToOsHNE MEXKITY NOBEPXHO-
CTBHIO CTOJIA M cpejHell TouKoi BUOpaTopoB aHTCHHBI JOJDKHO 6v1Th 0,1 m (pH-
cynok [1). BUKOHHYECKYIO aHTEHHY PasMeIaloT Tak, gTOOBI CpEeRHAs TOYKa
BHOPATOpPOB AHTEHHBI HAXOHUIACH TIOCCPEAMHE MEXY UCHTPOM H KpaeM ¢ToJia

B HanpapjlIeHHH HpKeMHOﬁ aHTCHHEIL
O Z8TANDART AGENTLIGI
STANDARTLASHTIRIGH, DAVLAT
NAZORATING MUVOFIGLASHTIRISH VA
44  AXBOKOT TEXNCLOGIYALARIWI
JORIY ETI 84 BOSHQARMAS?
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H& npvemMHyk
BHTEHAY

i

a) Bun CBepxy b) Bux c6oky

[Ipumeuanue — B ucnbiTatenbabix 1a00paTopuax 0OBIMHO HCIIONMB3YIOT CTOMBI PAIHBIX
KOHCTPYKIMH 13 MaTepHAlOB ¢ Pa3iMYHBIMH XapakTepHCTHKaMH. [Ipu onpejieieHdn BiMs-
HHS YCTAHOBOYHOIO CTOJNA Ha Pe3yNbTarhl M3MEpeHHH JOCTATOYHO ONPENENHTh 3HAUECHHE

A(fmax AN HaWTYUIIero cnyyas (ypasuenue (18)).
Pucysok 11 — Paznoxenue aHTeHHBI HaJ [IPSAMOYIOJIBHEIM CTOJI0M

Bos0yxnenue nepenaronleil aHTeHHB!, HaXomslleHcs Haa cTojioM, obec-
revydBaeT reHeparop curHanos. [llar gacToTs! JoMKEH cocTaBmATE He Gonee 0,5
% HauOOIBIIEro 3HAYEHUS UCITOAL3YEMOM YaCTOThL. Y POBEHS HANPSKEHHUS CHT-
Hajla Ha BRIXOME MPUEMHOH aHTeHHBI HOMKeH OBITh 110 KpaitHe#dt mepe Ha 20 dB
Beizie ypoBHs wiyma uaMepurens FIPIL. Kabens nomkeH npoxoautbh no ocH
CHMMETPHUH aHTeHHBI TOPU3OHTAIBHO Ha paccTOsHUM [IpHOIH3uTensHo 2 m. Ha
kabelb MUTaHKs NPUEMHON aHTEeHHbI HaeBaroT (eppHTOBBIe Kosua (Tpybxu) ¢
HHTEPBAIIOM MEXY HUMHM, 00eCIIeYHBaloHM OTCYTCTBHE BIMAHUS 3TOro Kabe-
I Ha W3MEPEHMUS.

Jnst nosryveHus HauOobIero 3HaUeHUA HAlIPSUKEHUS Ha BBIXOJIE IIpUEeM-
HO¥ aHTEHHBHI V| cieiyeT IPOBECTH JBa M3MEPEHHsS CHTHAJA IPH HEH3MEHHOM
HOJOKEHUM TIepealoiel aHTeHHB B KaXIOM HM3MEpeHHH (OIIHO - CO CTOJIOM,
napyroe - 6e3 Hero). B nmonoce gactor Hike | GHz usMepeHHs BBRIMOTHAIOT Ha
yacTtoTax ot 200 MHz no 1 GHz. Ha OTKPBITOM W3MEPUTEIBHON IUIOIIAKE HAH
B [10.1y0e33X0BOH KaMepe BbICOTY IIPUEMHOH aHTEHHH U3MEHAIOT OT 1 1o 4 m, a
B IIOJTHOCTHIO 6e33X0BOH Kamepe BBICOTA AHTEHHB! OCTACTCs IIOCTOSTHHOM.

3areM BBIYUCTAIOT pasHULy A (f), dB (1 uV), Mexay pesynbraTaMmu AByX
H3MEPECHHH, HCNONB3YS YpaBHEHHE!

ANy =V - Vil (7

" [lpu JAHHOM METOJIE TIPOBEPKH BAMSHME YCTAHOBOYHOIO CTOJA HA ACTOTAX HIKE
200 MEZ 1pereBpextinto mao. 0 ZSTANDART AGENTL (0
STANDARTLASHY 11154, Divg
RAZORATING MUVOF 1 A1 111 o0
AXBOKOT TEXNGLOG YA g 1)
JGRIY ETI 8 GOSilA et

i
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re: Vyy - HAIpSXEeHHe, H3MEPEeHHOe Ha KOHKPETHOH 4acToTe ¢ IPUMEHE-
HHEM CTONa,;

V,, - HallpsOKeHHUE, M3MEPEHHOE Ha KOHKPEeTHOH JacToTe Oez croa.

3nadyeHHe MAKCHMATBHOM pasHuIpl A(f)y.x B monoce wactoT or 200 mo
1000 MHz ucrions3yioT Kak OMEHOYHYK MaKCHMANBHYKW pasHHLy [npH AN max
B, dB]:

A{Pmax = max | Vg - Vi (18)

CraHfapTHYIO HEOTIPEACNIeHHOCTE U, O0YCIOBICHHYIO BIHSIHIEM yCTaHO-
BOYHOT'O CTOJIa, OLGHMBAIOT TIPH YCTIOBUM NIPAMOYTOJBHOTO PACTIPENEIEHHA U3~
MepeHHOH MaKCHMaJIbHOH DPasHUIbI A(Pmax. CriesioBaTenpro, 4, dB, MOXHO
pacCUUTaTh C NOMOWIBIO YPaBHEHUS!

L

4, =M D (19)

5.9.3 MeTojt H3MepEHHs BIHAHNA YCTAHOBOYHOIO CTO/A (HAHOJILHbBIE
TC)

[Tpy HanoaBHBIX ucrsITyeMbIx TC yCTaHOBOUHBIH CTOJ JOIDKEH OBITH U3
HEIPOBONAILEr0 MaTepHana ¢ HU3KOH AMBIEKTPHIECKOH NPOHMIIAEMOCTRIO. Ec-
JTH TIEPHMETP KPBIIIKY CTON@ MEHBIIIe UMM PapeH NEPUMETPY UCIBITYEMOTO TC
Y OCHOBaHMs, TO OLIEHHBATh BIIMSHHE yCTAHOBOYHOTO CTOINA HE Tpebyercs.

6 PepepGepannonHas KaMepa I H3MCPEHH NOJTHOH M3JIy4YaeMou
MOLUHOCTH

Jins wensityembix TC HEKOTOPEIX BHJIOB, paboTarolMX B MUKPOBOJHO-
BOM [AMANa3OHe, HMEOMIUX CIOXKHBIE JUarpaMMbl HaNpaBieHHOCTH W3JIyHCHU
B TpeX TUIOCKOCTAX, Leleco0OpasHo H3MEPATh HE HANPSHKEHHOCTE U3/Ty9aeMOTo
MoJist, & IIOJHYIO H3Jly4aeMy¥0 MOIIHOCTE. JTO CBA3AHO CO CIIOXKHOH XapaxTepu-
CTHKOMN B3aHMOJeiiCTBHS M3MEPHTEIBHBIX aHTeHH ¢ ucnbrryeMbiM TC, B3amM-
HEIM BIUSHUMEM NHAIPAMM HANpaBICHHOCTH W T.X. [IomHas u3nydaemas Mol-
Hocts ot Hensryemoro TC MoxeT OBITH W3MEPEHa TIPH PasMEINCHUH €10 B Ka-
Mepe ¢ MeTAIMYECKUMH CTCHAMHK.

Jlast TOro, 4To6bl HCKITIOMHTE BIHAHKE 3G (EKTOB CTOSIUX BOIH, KOTOPHIC
IIpY HX TOABJICHMH MOTYT BbI3BATh HEOJHOPOJHOE PACHpPEeICHne TUIOTHOCTH
SHEPrUH B 3aBUCHMOCTH OT MECTa PACTIONONCHMA TC B kamepe, yCTaHABIHBAIOT
CIIeMATbHBIE YCTPOHCTBa, «PaCcCeUBAIOINC» PAAHMOBOIHEL (nastee - pacceu-
patorme ycrpoitcrsa). Tlpy COOTBETCTBYIOIIMX pasMepax, dbopme, MeCTOIoJO-
JKeHWH ¥ CKOPOCTH PacCeMBaHHs JIAHHOIO PAacCeHBAOLICIO yCTpoiicTBa IIOT-
HOCTB DHepruy B o0O0H TOUKe KaMephl H3MCHAETCA CllyHaiHo IpH paBHOMED-
HOM CTATHCTUYECKOM pacHpe/ielicHuy mois no ¢ase, aMILIHTY/E ¥ IONspH3a-
O¥H. {0 "ZSTANDART AGERTLIGI

STANDARTLASHT 1 ¢Sk, DAVLAT
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6.1 Kamepa

6.1.1 Pazmep u opma

Jlvselinble pa3Mepbl KAMephl JOMKHb! OBITE OOBIIUME [0 CPABHEHHIO C
JUTHHOH BOJIHBI, COOTBETCTBYIOIIEH camMoil HU3KOH HacToTe u3MepeHHui. Kamepa
TaKKe JOMKHA OBITh JOCTATOYHO OobLIOH, yToOB BMecTUTH UciibiTyeMoe TC,
pacCceMBalONIMe YCTPOHCTBA VIS CO3NaHMA OlpejeIeHHON KOHGUIypaluy rnoss
B KaMepe U PHEeMHbIe H3MepuTelibHble anTeHHbl. Pasmepsl TC, wcnbITeiBagMBIX
B Kamepe, MOryT OBITE paanﬂfm},mu OT HeOOIBIIOH MEKPOBOJIHOBOK HACTOIb~
HoO# MTeun o6neMoM okolio 0,2 m® 10 GoMpIIEX YCTpoiicTB BEICOTOMH 1,7 m ¢ oc-
gosauueMm 0,76 m.

Kamepa moxeT ObITH m000#1 (pOpMbI NIPY YCIOBHH, YTO €€ pasMephi 110
TpeM M3MepEeHHSM UMEIOT OJHH Mopsaiok. Pexomenjyercs, yToObl pasMepsl 1o
TpeM H3MepeHHUAM ObLIY PasHBIMH. ﬂnﬁ camoit Hi3ko# yactorsl 1 GHz xamepa
NOMKHA HMeTh 00BbeM He MeHee 8 m°. PeajinHble pasmepbl GyIyT 3aBHCETH OT
QU3NUECKIX XapaKTePUCTHK KaMephl. MeTos onpeliesieHus IPHUTOAHOCTH KaMe-
peI DpuBesieH B 6.1.4.

Ctenbl KaMephl M PacCeUBAIOIHe YCTPOHCTRA JOJKHB! OBITH METAILIHYE-
ckumu. CoeTUHEHMS MEXy METAUIHUECKMMH YacTAMHU JOJDKHEL OBITh MEXaHH-
YeCKH HNPOYHBIMH ¥ MMETh HH3KOe JJIeKTPMYeCKOEe CONPOTHBIEHHE IO BCeH
JUTMHE, Ha IIOBEPXHOCTH METALIAYECKUX HacTel He JOMKHO OBITH KOPPO3HH.
BryTpH KaMephl He JOIKHO ObITh MOITIOMANINX MaTepHATIOB.

6.1.2 JIpeph, oTBepCTHS B CTEHAX M MOHTAXKHbIE CKOOBI

JIBeps KaMeps! J0JDKHA OBITH JOCTaTOYHO OONBLIOH [yist ipoHoca obopy-
J0BaHHA 4 Npoxoaa omeparopoB. OHa JOKHA OTKPBIBATHCE HAPYXKY U UMETH
IUIOTHYIO ToAToHKY (6e3 miemeif) M MUHMMH3ALMK HOTEPh JHEpruu. [
yHA06CTRAa MOHTAKA MepeIalolue M IPHEMHBIE aHTEHHBI BHYTPH KaMepPbl MOTYT
IIPHKPETIATLCA K CTeHAM TIPH MOMOIIM MOHTAXHBIX CKOD.

6.1.3 PaccenBalomue ycTpoiicTBa JIs  CO31aHUst  OAHOPOJHOIC
pacnpeae/eHUs JHEPrHA NOJIA B Kamepe

Jlanee npUBENEHO ONMCAHWE JIBYX THUIIOB PACCEUBAIOIIMX YCTPOHCTB, TIO-
MOTaroluX H30eKaTh CTOSYHX BOIH B KaMepe. JloNMyCKarTCcsa TakKe Jpyrue BU-
bl 3THX YCTPOMCTB IIPH YCIOBUH, 9TO QP PEKTHBHOCTE PACCEAHUS COOTBETCTRY-
eT KPHTEPHIO, yCTaHOBIEGHHOMY B 6.1.4.

6.1.3.1 Paccenpapiiee yCTpoicTBO ¢ BPAIIAKIHMHUCH IIACTHHAMH
[Ipy TiprMeHeHHH PACcCEHBAIOILEI0 YCTPOACTBA ¢ BPAlAIOUIMMUCS Ila-
CTHHAMMU 5TH YCTPOHCTBA pa3MelnaloT Ha CMeXHBIX CTeHaX KaMepel Ha pacCTos-
HUM OT CTEH, COCTABIAIOLIEM, 1O KpaiiHed mepe, 1/4 MakCHMANBHOW JUTHHBI

BOJIHBI, HCTIONIBE3YEeMOH IIPH U3MEPEHUAX
| 0 ZSTANDART AGENTLIGI

STANDARTLASHTIRISH, DAVLAT

HAZORATINT MUVOF LOLASHTIRISH VA

AYBOROT TEXNDLOGIYALAIH
JORYY ETLSH BOSHOARMAS!E
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ToJIMEa IACTHHBI J0TDKHA ObITE nocTaTouHOM JuTs obecrieueHHs XeCT-
xocTH. MakcuManbHast JUTMHA [UIACTHHBI OIPEAesIAeTC pasMepaM# CTeH, M-
pHHa JIOIKHA OBITH OKOJIO 1/5 uX JUTHHBL.

6.1.3.2 Pacceupajoliiee yCTpoiicTBO ¢ BpalialoMIMMHCH JONATKAMH

ITpK WCTIONBE30BAHAN BPAIIAIOIMXCS JTONATOK /IBC WU TPU JIOIATKX MOH-
THPYIOT Ha COCEIHHX CTEHAX KaMephl. Jlonatky AOBKHB! OBITH B3AUMHO TIEp-
e Ky asphbl. [Ipuvep GOpMBL JONATOK paccenBaloNero yCTpoHCTBa MpiBe-
JeH Ha pucyHKe 12, OHE JODKHBL BpallaThesd OTHOCHTEIIEHO OCH, apajlIesibHOM
WX [UIMHHOM CTOPOHE.

HeThipe BOrHYTHA NOL TOAMGIM WIoM
TINCTR, COBIMHBHHEIX KOHLESkIMY ORTEIHMA

Pucywok 12 — [Tpymep JI0MaTOMHOTO paccerBaIOMero yCTpOHUCTBA

JlmaMeTp BOBIIGUEHHOTO B TIPOLECC PACCCHBAHIA PaJIMOBOSIH MIPOCTPAHCT-
Ba (B hopMe LATHRIPa) HOIDKEH OBITh, 110 KpaiiHel Mepe, paBeH MaKCHMaIbHOR
[UIMHe BOIHbI, HCHO/IB3YyEMON MPH H3MEPEHHIAX, a IIHA JOIATOK JOIDKHA OBITh
MAKCHMAIIBHOH B TOI Mepe, HaCKOIBKO 3T0 ITO3BOJITIOT Pa3Mephl CTCH. Koncr-
PYKUHMST PACCENBAOIIETO ycTpoiicTBa J0KHA OBITE JKECTKOM.

6.1.3.3 CxopocThb BpailleHHs

CKOpOCTh BpaIlIEHHs PacCeuBalOmnX yCTPOMCTB, pasMEIlieHHEIX B KaMme-
pe, AOMKHa OBITE paznuysoil. Hambomporee Bpems OIHOTO obopoTa pacceu-
BAIOLHX YCTPOUCTB JOJDKHO 65iTh He Gonee 1/5 BpemeHH MHTCTPUPOBAHMA HH-
nukatopHoro npubopa. [ HCILITYEMBIX TC B coorBercTBHE ¢ 6.1.5 CKOPOCTD

spanie I HoYHilEE *6LITe B npejeaax ot 50 1o 200 o6/min. Pexomenayercs
p i 1 LEE y :
STANDARTLASHTIRIGH, DAVLAT
W RRATINT HUVOFLGLASHT IR ISH VA
AYROKOT TEXNOLDGIVALARTHL
JOR1Y ETLSH EUSICARMAS!
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yTo0OBl ABUIATENIH, HCIIONB3YEMbIE A BpallCHHA paccerBalOIiuX YCTpOf;ICTB,
BMECTE C UX peAYKTOpaMH HaxXoINIHCE BHE KaMeEphl.

6.1.4 HenpiTanua Ana uposepkd 3(QQPeKTHBHOCTH PpacCeHBAIOHX
yCTpOHCTB

Heo6xoquMy0 OJHOPOAHOCT PACHIpesielieHHs DHEeprii B KaMepe onpe-
NS0T TI0 «CTIAXKMBAHUIO» U3MEHEHH [IEPEXOIHOrO 3aTyXaHHs CHIHAA MEXK-
Iy Tepefatoleii i PHEeMHOH aHTeHHAMH B KaMepe B 3aBUCUMOCTH OT HacTOTHI
(manee - 3aTyxaHue CBS3M B Kamepe). Ha HU3KUX 4acTOTax U3-32 3HAYUTEIIBHBIX
JUTHH BOJIH TpYyHEE JOCTUTHYTH OJHOPOJAHOCTH; IIPH TaKHX JUIMHAX BOJH CyIle-
CTBYIOT PE3KO BBIPAXKCHHBIE MHHMMAabHbIE M MaKCHMAJIbHEIC 3HAYCHHS 3aTyXa-
aus cBs3u B kaMepe. YUem Bolie 3QQEKTHBHOCTE PacCeHBaArOIINX YCTPOHCTB,
TeM MEHBLIMMHM ABISIOTCS MUHMMAJbHbIC ¥ MaKCHMMalbHBIE 3HAYCHHMS 3aTyXa-
HUA W CBS3W B KaMepe, C1eJ0BaTeIbHO, HIKE YacToTa, Ha KOTOPOH MOXHO BbI-
MOJTHATH U3MEPEeHHs. 3aTyXaHHe CBS3H B Kamepe H3Mep;loT BO BeeH paboueil
ros10ce 4acToT Kamephl. Ha Gonee HU3KUX YacTOTaX, Ha KOTOPBIX HAOMOAar0TCA
MEHAMAJIBHBIE ¥ MAKCUMAJLHBIE 3HAYeHUd 3aTyXaHHd CBS3H, H3MEPEHHA IIPO-
BoAAT ¢ trarom mo yactote 100 MHz. ITpu mpoBe/ieHHM HCIIBITaHHH TTONIOXKEHHE
[PUEMHOM aHTEHHB! OCTaeTCs (MKCHPOBAHHBIM, a NEPEAAOLIYI0 aHTEeHHY MHO-
CJIEIOBATENBHO [IOBOPATHBAIOT BOKPYT OCH € IHaroM 45°. MizsMepeHus IpoBOJIT
TIpH KKIOM [IONOKEHHH Tepeatomeil aHTeHHbBL U JULl KaXXJIOH 9acTOTHI H3Me-
peHus. 3ateM BCEe M3MEPEHMs TTOBTOPSIOT BHOBb IIPH IOBOPOTE npueMHOM aH-
TEeHHBI Ha yron 90°.

PacceuBarolIie ycrpoicTBa CUATAKOTCS TIPUTONHBIMH, €CIIH B PE3YNBTATe
ux paGOTHI 3HAYEHNE PA3HOCTH OTMOAOIMX IpapHKa MaKCUMAIBHBIX ¥ MHHH-
MaJIbHBIX 3HAYCHUI 3aTyXaHUs CBA3M B Kamepe He rpesbliaeT 2 dB npn moOoM
MONIOKEHHMH Nepealomeii AHTEeHHb! i CPEHME 3HAYCHUS OTHOAIOMMX IETRIPEX
rpadMKoB pasan4aoTcs He Gonee yeM Ha 2 dB.

3aBUCHMOCTD 3aTyXaHus CBA3H B Kamepe OT 4acCTOTHI JJis JIONATOYHOTO
paccerBaIOIIEro YCTPOMCTBA IPE/ICTaBlIeHa Ha PHCYHKE 13.

0 ZSTANDART AGENTLIG!
STAMDARTLASHTIRISH, BAVLAT
NAZORATING MUVOFIOLASHUIRICH
AYBOROT TEXHOLOGEYALAGEH]
JORIY ET!SH BOBHOARMAS!
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BeTyxase CBRIM, dB
407 - '

Marmanym

\

\Muagﬁ#m&a&n WEMOM2yBMBR “BCTOTH
i i i i 1

3 4 5 # 7 B 8 10
UatToTe, GH:z

Pucynok 13 - 3aBUCHMOCTS 3aTyXaHHs CBS3H OT JaCTOThI IS
JOMATOYHOT'O HEPEMENINBAOLIETO YCTPOHCTRA,
IpeICTaBIeHHOr0 Ha PUCYHKe 12

6.1.5 3aTyxanue cBSI3H B Kamepe

3aTyxaHHE CBA3Y B kKamepe IPe/CTaBieT co0oi 3HaueHHe BHOCHMBIX 110~
Tepb, H3MEPAEMBIX MEX/Y 3aKHMaMHU Nepefaroliell ¥ [PHeMHOM aHTeHH, ycTa-
HOBJIEHHBIX B KaMepe.

Jins momauy MOUIHOCTH Ha NEPefarollylo aHTEHHY C MaslbIMH IOTEPAME
(HanpuMep, PYNOPHYIO aHTEHHY), YCTAHOBISHHYIO BHYTPH (unu Ha cTEHE) Ka-
Mepbl, HCIONB3YIOT I'eHepaTop CUIHANOB, BHIXOAHAA MOIIHOCTE KOTOPOTO MO-
eT GBITh H3MEPEHa ¢ JOCTATOYHOH TOYHOCTHIO. lIpHeMHYI0 aHTeHHY AOITyCKa-
eTcs pa3MellaTs B Moboil ToUKe KaMepel IIpH 00eceYeHnH CIeyIoIuX yeyio-
BHIi: PACCTOSIHME OT AHTEHHbI IO CTEHB KAMEPB! JA0JDKHO COCTaBIIATh, 110 Kpai-
Hell Mepe, 1/4 JTMHEBI BOJIHBI; IPHEMHAs aHTEHHA HE JOJDKHA ObITh HANpaBIeHa
Ha TIEpeAolyo aHTeHHY, OIDKAHIIYI0 CTeHY KaMeph! H HE JOJDKHA OBITH OpH-
eHTHPOBAHA B0 KaKoH-1ulbo 13 ocelt KaMepsl.

K npueMmHoll aHTeHHE dYepe3 (UIBTP BEPXHHMX HacTOT IOJAKIIOHAIOT pa-
JAMOYIACTOTHBIA YCUIIUTENb C HU3KHAM YPOBHEM LIYMOB, K BRIXOLY YCUIIHTES Ye-
pe3 HonocoBoi GUABTp noakmouaroT getektop. Ionocosok OUILTP ¢ HOPMH-
POBAHHOH UIHPHHOH ITONIOCH IIPOITY CKAHKA NOJUKEH OBITH HACTPOEH Ha 4acTOTy
y3Mepenuit. BeIxo feTeKTopa MOAKIIOHAOT K BOJLTMETPY MHKOBLIX 3HaueHuH
C YCTAaHOBJICHHBIM BPEMEHEM 3alfOMHHAHHA M3MEPEHHBIX MUKOBBIX 3HAYCHUH
(zaBucammM OT xapakrepucTHK ucmbityemoro TC). Ilpm Takux H3MEpeHHsX
TAKKe MOXKeT OBITH HCTIOIB30BaH aHATH3aTOp CIIEKTPA.

OrMedaloT 3HauyeHHe MOIIHOCTH Ha BXOJe Iepefaromiel anTeHHBl P 1o
[TOKA3AHMIO BOIBTMETPA. 3aTeM IeHEepaTop CHIHANOB ITOJIKIOYAI0T KO BXOXIY
YCUITUTEN ¢ HU3KMM YPOBHEM IIYMa ¥ €r'o BEIXOJHYIO MOLUHOCTE P PErynupy-
fOT Tak, 4ToBBI Ha BOJABTMETpe OLUIO TO )K€ camoe IoKasaHue. 3HaueHue 3aTy-
xaHMs CBS3U B Kamepe pasto 10 Ig (P/p), dB.

0 ‘7STANDART ABENTLIGH
STANDARTLASHT[RISH, DAVLAT
HASORATING MUVOFIQUASHTIRISH VA
AYBOROT TEXHOLOGIVALARIND
JOR1Y ETISH BOSHOARMASH
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7 TEM-kamepsl i H3MepPeHHS NOMEXOYCTOHIHBOCTH 110
OTHOLIEHHIO K H3/Jy4aeMbIM IOMEXaMm

V3MepeHns MOryT GBITh BBITIONHEHBI C MCIONB30BAHMEM METOJIOB, yKa-
sapgeix B O‘z DSt [EC 61000-4-3.

8 HimepuTeibHbie MIOMAAKH AJ151 H3MEPEHHSL HANPFKEHHOCTH
no;as UPIT B noaoce wactor or 1 no 18 GHz

MamepuTeipHas UIOLIAAKA JUls U3MEPEHUA HANPSHKCHHOCTH 11014 HPII B
nonoce yactot ot 1 mo 18 GHz nomkHa COOTBETCTBOBAThH YCIOBUAM OTCYTCTBHA
orpaxeHui. [l obecredenus TakKuX yCJIOBHE MOXET noTpeboBaThCA HUCIIONb-
30BaHYE [OTIOLAIONET0 MaTepHaia Hild yBeIHYeHHE BBICOTBI PACIIONOKCHHA

ucneiryemoro TC.
[Ipameuanve - B caydae HCIBITAHUE HAIONBHEIX TC MOKeT 0Ka3aThCd, YTO JOCTHXKE-
HHE YCIOBHH OTCYTCTBHS OTpakeHNH BOJH3H HOBEPXHOCTH 3CMIIH HEBOIMOMHO.

8.1 OnopHas u3MepHTeJbLHAA MJICLIAAKA

B kauecTBe ONMOPHON W3MEPUTENBHON IUIOMIa/IKK B II0JI0CE HacTOT OT 1 no
18 GHz ucnons3yIoT OTKPHITYIO TUIONIA/IKY, COOTBETCTBYIOIIYIO YCIOBHAM CBO-
GOMHOrO IMPOCTPAHCTBA, HA KOTOPOH NPEANPUHATBI MEph! IS HCKIIOYCHAA
BANSHAS OTPAKEHUH HA Pe3yTbTaThl H3MEPEHUH.

8.2 Baguaauus W3MepPHTENLHOH IUIOIAAKH

M3MepUTEIbHYIO TUIOWAIKyY CUUTAI0T IPUTOTHON JUTS IIPOBEJEHIS H3Me-
peHHil M3My4aeMoro JNEKTPOMArHWTHOTO [f0Ji4 B IOJOCE HacTOT OT 1 mo
18 GHz, ecnu ona COOTBETCTBYET KPHTEpPHIO, IPUBEICHHOMY B 8.2.1; mpoueny-
pa BATUJALMY TJIOMIA/IKK YCTAHOBICHA B 8.2.2. Jlng WcnelTaHUA HA COOTBETCT-
sue HopMam HPII, ycTaHOBIEHHBIM B CTAHIAPTAX, pa3palboTaHHBIX Ha OCHOBE
cranpapros CISPR, Bammpaiio IUIomazKy [POBOXAT B HOJOCE YacTOT OT
1 GHz 1o HauGobIIe#t YacTOTH w3Mepenuii Ha ruromanke. Hanbonsias 4acto-
Ta uaMepenuii, obecrieunsaemas IOLAAKOM, J10/KHA OBITh He MeHee 2 GHz.

KOHCTPYKLMA H3MEPHTENIbHBIX TLIOMA/I0K, HCIIONb3YEMBIX IS MPOBEAS-
HHUs W3MepeHuil B nonoce wacTtoT of 1 o 18 GHz, momkna MUHUMH3HPOBATH
BIMSHME OTPAKEHHH H3TydaeMbIX I0JeH pajuonoMeX Ha CHIHal, IpUHHMAae-
MBIt H3MEpHTENbHOH aHTeHHOH. Takas MUHMMM3ALHAA BIHAHHA OTpaKeHHUH
RO3MOJKHA, HANpuMep, B Ge30xoBol kamepe. EC/M KOHCTPYKIHA IOMALKK HE
obeceunBacT IONHOCTRIO GE39X0BRIX YCIOBMIT (HanpuMep, 1oiydessxosas Ka-
Mepa), UCIIONB3YIOT MOTMOMAIA MaTepuan I JacTHIHOTO MTOKPHITHS Me-
TAUIAYECKOM ITACTHHE! 3a3eMJICHUS.

B ciyuae eciu paGouui 00BeM Kamephl PacTioNoKEH BBILIES IIPOBOAAMIETO
mona u ucnsiryemoro TC (4To ABAAETCS THIHYHBIM JJis HAMOJIBHBIX TC), npu

BATMALMH [LUTOIANKY B ce pabodem obbeme pazmeinaoT nOTHB Al Yare-
STANDARTLASHTIRISH, DAVLAT

HAZORATIRT MUVOF IGLASHTIRISH £4
AXBOROT TEXHOLOGIVALARIMI
JORYY ETISH BOSHOARMASE
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puai. Ecin ucnpityemoe TC HEBO3MOXKHO YCTAHOBUTH HAJ TUIACTHHOH 3a3eM-
JeHHd, Ty NIACTHHY MOKPHIBAIOT ITOTIIOIIAOIINM MaTepHAIIOM JJif YCTPAHEHNA
w3Iydenys BHYTpy pabodyero obneMa Ha BeicoTe Gonee 30 cm.

Ilpu ucnerranuy HarmonbHeix TC HaxoAsIMUHCA Ha IOy MOINIOLIAIOIHN
MaTepHall, UCTIOJIB3YeMbIil TIPH BaTHAAlMK U3MEPHTENTHHON TUIOIIAKH, MOXKHO
nepeJBUHYTH U3 30HBI BOMM3H ocHoBaHusa ucrsityeMoro TC Tak, 4To0s1 OH OT-
crynan ot ocHosaxust TC Ha 10 cm.

B cityuae ecin pabounit o0beM HaxoQUTCs B YPOBHS MOTMOLIAMOIIEr0o
MaTepHajia, YTO COOTBETCTBYeT YCJIOBHSM HCHBITaHUs HacTosHBIX TC, mormo-
IHAFOIIMH MaTepHall MOXKHO pa3MellnaTs noX pabouum oOBEMOM Kak HpH BajIH-
Jalyy TUTOIIAAKK, Tak | IipH HenelTaHugx TC. B oTyer 0 Bajvaauyy miomaaku
HeoOXOAUMO BKIIOUMTH (oTorpadgun, NoKa3pIBaolie KOH(QHUTYpalyio [TOIIo-
[IA0Iero MaTepraia Ha IUIoMagKe 1 MeCTa YCTaHOBKH I[TepeJaroliel U IpueM-
HOM aHTeHH.

Banupaiuio H3MEepHTENbHOH IIJICIHA/KH TMPOBOAAT ITYTEM H3MEPEHHS
KCB, manuoil muomaaxd. Ipu sTom pabounii obbeM MIOMIAJKH OLEHHBAIOT
[pH KOHKpeTHOH KOMOMHALMM Ha IJION(AfKe NPUEMHON aHTEeHHbI, [OTJIOMak-
IIero MaTepuaia, YCTAHOBISHHOIO Ha IUIACTHHE 3a3€MIISHHS, M COONIOJeHHH
H3MEPHTETBHOTO paccTosHus. [IpHroAHOCTh IIOMIAAKH OLEHHBAKOT B COOTBET-
CTBMH C KpUTEPHEM, IIpUBeAeHHEIM B 8.2.1.

BnugHue MadThl IPUEMHON aHTEeHHB! (YCTAHOBIECHHOH B IIOJIOXKEHHE, CO-
OTBETCTBYIOIEE MCIBITAHHAM Ui BalMAaUuMy IUIOMIAAKH) U CTAlHOHAPHBIX
06BEeKTOB, HaXoaIuxcs B pabodeMm ob6seMe (HanmpuMmep, IIOBOPOTHOIO CTOIA),
OIIEHHBAIOT IIPH BATHAAIMH U Ta OLEHKa JOKHA OBITh BKIOYEHA B IPOLENYDY
BajMAalud. BHOCHMBIE OOBEKTEL, HAIIPUMEP [EPEHOCHON HCIBITATeIbHBIA CTOL,
MOIYT OTCYTCTBOBATH NPH HCIILITAHMAX, TPOBOJMUMBIX 1P BaIMIAIMH IUTOMA-
KM, eclly HX BIUSHHC OIECHHBAETCH OTHCIBHO € ITOMOILBIO JOMOIHUTEIBHBIX
Iporeyp, Kak yKa3aHo B 5.9.

Iposepky KCB, miomagxy IpoBOAAT © LENBIO ONPEICHEHUs BIUSHHAA
otpaxkenuil opu ucsitanusix TC Mpou3BoNBHOTO pasMepa W (opMbl, HAXONS-
uierocs B pabodyem obbeme.

KCB, niomagky - 570 OTHOIICHUE MaKCHMANBHOTO NMPHHHEMAEEMOr0 CHI-
Haja K MEHEMajlbHOMY MPHHHEMAEMOMY CHI'HATY, 00ycClIOBIIeHHOE MHTEp(epeH-
1Hel MeXAY MPAMBIM W OTPa’KEHHBIM CHIHATaMH:

EC(:IBEJ:: Eiﬁax /-lznﬂn = ¥max / p@nhl (2())

rae; Epax U Fin - 3HAUYEHHAS MAKCUMAJIBHOTO W MHHHUMAJIBRHOIO IMPHHU-
MaeMBbIX CHIHAOB, ULV/m;
Veiax B Vinin - H3MEpPEHHBIC 3HaYeHUs HAIPKEHHH, KOra st npaeMa
HCITONB3YIOT H3MEPHTENBHBIH TPHEMHUK WIH aHaJIM3aTOp CleKTpa, UV,
[Ipn BaaMALMM [ITOMAIKHA B COOTBETCTBHU C TPeOOBAHMAMH, YCTaHOB-
JIEHHLIMH B HACTOSAIIEM pasfesie, 3BAUCHU HallpsDKEHHOCTH MO M HaIpsKe-
HUS, CHTHAIAHAMEPAIOTCA, KaK NPABIIO, B dB (mex. 1 pV/m)u dB (uex. 1 pV) B

STANBA%?LASHTiR?SH, DAYLAT

HAZOEZIN MU?Q?%QL&SHT%R%SH VA
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3aBHCHMOCTH OT M3MEPHMTENbHBIX MPUOOPOB WM HCIHOJIB3YEMOro AETEKTOpa
CHUrHAIOR. 3HAYCHHS Eoae Emins Vimax, Vimin, BbIPAXEHHBIE B 9THX eIHHMIAX, 060-
3HAYEHBI COOTBETCTREHHO Enax, AB, Enin, dB:

KCB,,dB = ZOIOg[ ?ax J _ 201og[%%] ~V_,dB-V, dB=E, dB-E,,dB (21)

min min

ITpumeuanue - 3HaueHue KCBy m3MepuTeNsHOH MIOMALKH BBIYHCISIOT HCXOAR M3
COOTHOIICHNH MAKCHMAILHOTO ¥ MHHEAMAIBHOIO CHTHANIOB, TOMYYEHHBIX Ha K&KIOH JacToTe
H3MEPEHHS M IPH KaKJ0H HONApU3AlUM 1A CEPHH H3 INCCTH H3MEpEeHMH, KaK YKa3aHO B
8.2.2.

8.2.1 Kpurepuii OLeHKH NPH BAJTHAANMH INIOMANKH

3nauenne KCB, m3MepuTenbHOH IUIOMIAIKHA HENOCPEACTBCHHO 3aBHCHT
OT BO3NEGHCTBHA HEXKeJaTeNbHBIX OTpaKeHWH Ha pesynsrTaThl ucmsiTanuit TC.
KpuTepHeM OLEHKH IIpU BajuJauuH NITOMAAKY B I0JOCE 4acToT OT 1 no
18 GHz 6yzer 3nauenne KCB,, < 2 unu KCB,, dB < 6,0 dB npu ero usmepennu
B COOTBETCTBHH C IIPOLERYPOH, yKa3aHHOH B 8.2.2.

8.2.2 Ipoueaypa BaXHIALHH NIOMATKH
Hrtxe yeTaHoBIeHA NPOLeAypa BaTHIAUK (OLEHKH KCB,) nnomazxy.

8.2.2.1 Tpe6Goranusa K aHTeHHe

Jlnst Toro, 4To0Bl BO BpeMs M3MepeHHs obecneuuTs oOmydeHne BCeX OT-
PaKAIOLIMX [IOBEPKHOCTEH ¥ MMHTUPOBATh BO3MOMKHBIE XaPAKTEPHCTHKY MaJIo-
HAIPaBAEHHOTO H3IYYEHHs DPeAIbHBIX HMCIBITYEMBIX TC, B HacTOAIEM NOA-
IyHKTE YKa3aHbl XapaKTePUCTHKH HCTIBITATENLHOrO 000pYIOBAHMS, HCTIONb3Ye-
moro npu onpenenenny KCB, niomanky.

Jlas cranjapTHoil npouenypsl onpeaenenus KCB, niomanky, npueMHas
AHTEHHA JOKHA HMETh JIMHEeHHYIO ONApU3aiuio H ObITe TOTO Xe THIA, YTO U
AHTEHHa, WCIONb3yeMas Mpu W3Mepenmy m3mydaeMbix MIPII oT HCHBITYyeMBIX
TC. '

Jlnst mepegatomieil aHTEHHBI ONOPHEIM yryioM 0° XapaKTepHCTUKOH JHa-
IPaMMBI HAITPABJIEHHOCTH ABJIAETCS Yrodl, HpH KOTOPOM 3Ta aHTeHHA HallpapJie-
Ha Ha NPHEMHYIO aHTeHHY (IUIOCKOCTH amepTyp napajiieNbHbl); OTy HO3HIIHIO
HA3HIBAIOT HAlIPABJIEHHEM nenenra B.

AHTeHHa, HCIONb3yeMas B KadecTBe NEpeNaiolleH, JODKHA HUMETh JIH-
HEHHYIO TOJIAPH3ALMIO, a ee JHarpaMma HamnpaBJeHHOCTH - COOTBETCTBOBATH
AuarpaMMe HallpaBIEHHOCTH U0,

JlparpaMMy HalpaBlIeHHOCTH aHTEHHBI 10 HaCTOTE ONPEACISIOT C MIAaTroM

o uactoTe He bonee 1 GHz.
[Tpumevanue — JlaHHoe orpaRnuenue 00eCUe HBAET MIANKYIO AHarpaMMy B obmactu
TeeHrd U IPHEMHYIO HAMPaB/IeHHYIO XapaKTCPUCTHKY.

0 ZSTANDART ABENTLIGE
S?ANBERTL%SHHRESH, DAYLAT
RAZORATING MEEV[}HQLRSHU%LSH VA
A%BOROT TEXNOLOGLYALAR A 53
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JnarpamMMy HanpaBIeHHOCTH Iepefalomeil aHTeHHb! ¢ JINHEHHOH IO~
pH3anue B INIOCKOCTH £ MOXKHO M3MEPHUTE B OJHOM U3 MHOXECTBA BO3MOXKHBIX
IIOCKOCTeH cedeHus (MOCTOSHHEBIN a3UMyTalIbHEL yroia) cdepsl u3nyvyeHus.

Ilpy u3MepeHHsIX AMarpaMMbl HANIPABIEHHOCTH TUIOCKOCTH CEYEHHS BBI-
OupaeT IPON3BOJHTENs AHTEHHE], OHA JIOJDKHA YKA3bIBATRCSA B OIIMCAHKRHN Xapak-
TEPUCTHK aHTEHHBL.

HawuGonee onTHMAaJIRHONW J7i M3IMEPEHUH CUMTAETCS IINIOCKOCTh, B KOTO-
pOlf HAXOIUTCS BRICOKOYACTOTHEIH Pa3beM U NPONIOKeHb! Kabeu.

HMsMepenne aparpamMMbl HallpaBiIeHHOCTH IPOBOJAST CIERYIOLIHM o0pa-
30M: :

a) BRIOWpAIOT HANpABJICHUE VIABHOTO JienecTka M Juid NpaBod M JIeBOH
CTOPOHBI KXIOH AuarpaMMbl HalpaBIeHHOCTH, 3HadeHHe M IIOJDKHO Haxo-
AuThed B npejenax 0° + 15° 1 180° = 15° cOOTBETCTBEHHO,

b) ma ueprexxe 0003HAYAIOT TAK HA3ZBIBAEMYIO «3AlPETHYIO 30HY», CHM-
METPHYHYIO HAlpAaBJIEHHSM OCHOBHOIO JierecTka MO 00edM CTOpOHaM jua-
IPaMMBI HATIPaBJIEHHOCTH, KOTAa aMILUIMTY/la CHrHala MeHee MuHyc 3 dB mpa
yrie, pagdoM * 15°. I'paHuIB! AMarpaMMbl HANPaBieHHOCTH B IIOCKOCTH £ He
IIOJDKHEI IIEpeceKaTh 3allpeTHYIO 30HY.

JimarpaMma HaltpaBslIeHHOCTH Iepeiarolieli aHTeHHB B IIOCKOCTH £ npu-
BeJieHa Ha PUCYHKe 14 B Ka4ecTBe npuMepa.

165 # 75

108 80 B

[Tpumednanue - [IpuBeneHHbld NpHUMEp AUArpaMMet OTHOCHTCA X aHTEHHE, COOTRETCT-
ByROIHEH TpeGOBAHMSM K JMarpaMMe HAIPABIEHHOCTH B IOCKOCTH £, yKasaHHEM B 8.2.2.1.
Hanpapnenus rnasHoro nenecrka M IS Npasoi ¥ JIEBOH CTOPOH K&KIOH JHarpaMMEl Ha-
[PaBIEHHOCTH HAXOAATCA B npejesax 0° % 15° u 180° = 15° COOTBETCTREHHO. 3aTCHEHHBIMH
obnacTaMHA 0603HAYAIOT «3AMPETHYIO 30HY», BHE KOTOPOH aMILTHTY/1a MeHee MuHyc 3 dB npu
4+ 15° B KaXA0OM OCHOBHOM jenecTke. | paHnilbl AMArpaMMbl HAIPABICHHOCTH HE JIOIKHBI
TIEPECEKATh (3AllPETHYIO 30HY».

Pucynox 14 — JlparpamMa HanpaBjeHHOCTH Nepelaroiiel aHTeHHBI B

TIOCKOCTH £ (ONMH U3 IPUMEPOB)

0 ZSTANDART AGENTLIG!
5S4  GTANDARTLASHTIHESH, DAVLAT
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AXEOROT TEXNOLOGIYA A Ld1
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Msmepenne auarpaMMBbl HalipaBlIeHHOCTH riepefaionieli aHTEHHBI B IIOC-
KOCTH H OCYIIECTBISIOT B IUIOCKOCTH OPTOrOHANBHOH OCH JHIIONS K IPOXOAA-
et uepes ero MeHTp. B 3Ty MIOCKOCTH MOXET MONacTh CHMMETPUPYIOIee yeT-
poitctso, BU pazbeM HiIN COEIHHHTENb ¥ BXOTHOU kabens. [Ipoussonurens a-
TeHHb! AOIDKEH YKa3ars B JOKYMCHTAIMM Ha aHTEHHY THII yCTAHOBKH, HCIOJIb-
3yeMOll IS M3MEPEHHS IMarpaMM HANPaBJICHHOCTH, BKIIOHaAd CXeMy PasBOAKA
dumepHBIX Kabeaeh ¥ MECTOTIONOKEHHE COeIMHATENCH.

Jlns onpefeneHus JMarpaMMbl HAl[PaBIeHHOCTH ClIelyeT:

a) yCpeJHUTh [aHHbIE MAarpaMMbl HANPABIEHHOCTH B nerubenax B Axa-
nazone yrios + 135° (0° - yron neesnra). MakcuMaabHbIH [1ar JaHHBIX B 3TOH
AuarpaMme J0JDKeH OBITh 5° B HOJIOCE HacToOT OT 1 no 6 GHz u 1° - B noJyoce
yactoT ot 6 70 18 GHz;

b) OTKIOHeHHe AHArpaMMbl HATIPABICHHOCTH OT YCPEAHCHHOTO 3HAYEHUS
[ yrioB = 135° He HOJDKHO NPEeBBIIIATH 3HAUCHUH, MPUBEJICHHBIX HUXE.

Ta6nuna 5 - OTkIoHeHKe qvarpaMMbl HaNPaBieHHOCTH OT yCPEIHCHHOTO

3HAYCHHUS
JiuanazoH yrios Tlonoca vactor, GHz _
' or 1 o 6 or 6 10 18

ot - 60° no +60° - +2dB +3 dB
or - 60° g0 - 135°, +3dB +4 dB
ot + 60° qo + 135° _ _
ot - 135° o - 180°, <+3dB <+4dB
or + 135° go + 180° = :

IIpumetanue - HecMoTpa Ha TO, 9T0 HHKHSASL TPAHHNA IHATPAMMDI HANpPAaBICHHOCTH B
mrockocTs H BHe yria = 135° He ykazaHa, XKeJIATe/bHO, yTo0p! JuarpaMma B wiockoct H He
Gruta Hynepoit npu yriie £ 180°, HO IpH 3TOM 6p11a 661 HeHANpasneHHoH. [l MEHEMHE3AIHH
HexeaTebHbIX BAMAHM Ha AuarpaMMy B mocxoctd H Bre yria + 135° neobxomumo cie-
JOBATH PEKOMEH/IAITHAM TEXHUHECKOH JOKYMCHTAINN Ha aHTCHHY KORKPETHOTO THOA 110 [IpOo-
KyIafKe QUICPHBIX Kabene i yCTaHOBKE aHTeHHOH MaqTBL.

HuarpamMma HalpaBICHHOCTH aHTEHHBI B IVIOCKOCTH H B nostoce 4actoT
ot 1 no 18 GHz, orpedalollas yKasaHHbIM BBILIC TpeOoBaHuAM, TIPHBE/ICHA HA

15 (B Ka4ecTBE NIpHMEPA).
proe o e TPepY) 0 ZSTANDART ABERTLIG!
STANDARTLASHTIRISH, DAVLAT
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106 75

a) B nonoce gacror ot 1 no 6 GHz

105 B T

150
85

-180

85 Y

150

~108 &0 -78

b) B monoce wacror ot 6 no 18 GHz

lpumeuanne - IlpeacrapneHHbi npuMep OTHOCHTICS K aHTEHHE, COOTBETCTBYIOIIEH
TpebGoBanuaM B INIOCKOCTH F. 3aTeHeHHBbIMHA obnacTaMu 0003HAYAIOT MAKCHMATRHO JONIYyC-
THMEIE OTKJIOHEBH. JlaHHas agTeHHa COOTBETCTRYET TpeDORaHUAM X JAMarpaMMe HallpaBiIcH-
HOCTH B IIHOCKOCTH /1, ykasauuemM B 8.2.2.1, Tak Kax prarpaMMa HaIpaBICHHOCTH HE BXOIHT
B 3aTeHeHHbie 0bNacTy.

PucyHok 15 —~ /lnarpaMma HallpaBiIeHHOCTH Nepelarolueil aHTeHHE B

0 ZSTANDART AGENTIIHOCKOCTH H (OHH U3 IPHMEPOB)
STANDARTLAGEY 1 i 5K, DasiaT
SHRZORATIR L WUVOF LLLASHT 3ol va
AXBOROT TEXHOLOGIYAL A+ {y)
JORTY ETI 8K BOSHOARMAGI
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Hist anbrepnatHBHOM npouenypsl onpesenenus KCB, npuMmensercs us-
JTy4alollas aHTCHHA, KOTOpas NoJpKHa ObITH TOTO K¢ THIIA, YTO M aHTEHHA, HC-
nojpzyemas npHu usMeperud usnydaemsix MPIT ot ucneityemerx TC. Ucmons-
3yeMBIH H30TPOINHBIA NPOOHMK NO/A JOMKEH ObITh BCEHANPABIEHHBIM [IPH H30-
TPOIIHOCTH He MeHee 3 dB.

8.2.2.2 PacnoJioskeHne 0GopyoBanus NpH BAIHAALHHA IIOMIAAKH

Banupauuio niomanky BEINMONHAIOT 1711 paboyero o6beMa, HMEIOILEro
(opmy UHIMHApA (nanee - LUNKHHAD). JHMIlE UMIMHIPA NpejcTaBisger coboit
IIOBEPXHOCTh, HEOOXOANMYIO JUIs yeTaHOBKH HcnbITyeMoro TC. MakcHMaTbHo
BBICOTOH, KOTOPYIO MOXET 3aHMMaTh HciblTyeMoe TC MiIH ero BepTHKAbHEBIE
BO3JyIIHBIE Kabelll, CYMTAeTCA BHICOTA, HAa KOTOPOH HAXOUTCS BEPXHSAS ILTOC-
KOCTh HHITHHAPA. HuamMerp [MIHHApPa OTpe/ieNaeTcs HanGONbIIHM pa3MepoM,
HeoOXOMMMBIM JUl pasMelnenus ucnerryemoro TC, Bkmouas kabenu. Ecmm ka-
Gesn BBIXOAAT U3 pabodero o6beMa, TO pasMephbl 3Toro o6beMa ONmpeeNsioT ¢
yderom mmHHe! 30 cm oTHX kaGenei. [ ycTaHOBKM HAMOJIBHOTO 06OpyA0Ba-
HHS, KOTOpPOE HEBO3MOXHO IPHUIOMHSATE HaJl OIOPHON OBEPXHOCTHRIO, JO-
nycKkaercs orpaHuyeHue oOmydeHHs pabodyero ofmemMa Ha BHICOTE He Oolee
30 cm oT AHMINA IMIHHADA, OOYCHOBIIEHHOE pa3MeNICHHEM IOITIOMAOIIEro
Marepuaia Ha IJIacTHHE 3a3eMICHUS. B COOTBETCTBUM ¢ TIpoLeaypoH, yKa3aH-
HoH B 8.2.2.3, onenxy KCB, niomanky npoBofisIT Ipy pasMenieHnH IpHeMHOMN
QHTEHHBI B HO3MIIMM, YCTAHOBIEHHON JUlst BalMaalMy pabodero ofbeMa, u pas-
MEILEHUH [Iepellalolero UCTOYHHKA B YKa3aHHbIX MecTaX. B HHOM ciyyae mpu
HCIIO0/Ib30BAHMH AJIbTEPHATHBHOM 1pollenypr! onpefeneHus KCB,, ykasanHoit B
8.2.2.4, ans pasMeLleHus TpOOHHMKA TIONs B UCIIBITATENEHOM O6BeMe HCIoNb3y-
IOT II03ULIMH, YKa3aHHbBIE HIDKeE,

Hozuunu, reobxoumele g mposenenus usMepenuit KCB,, sasucaT oT
pa3MepoB pabodero obwema. [logpobras HHQoOpMays o TpeGOBaHHAX K j0-
HOJIHUTENBHEIM TIO3ULMSM, HCIONB3YeMBbIM I[IPH HCIBITAHHH, MNpHBEJEHA B
8.2.2.5.

KCB, mrnouwazxy OLEHMBAIOT B KakA0H HeoOXOmIUMOMR IO3HLINY U TIPH
Ka)XAOH TNOJAPH3ALHH 1TyTeM I10CIe0BaTeNbHOTO NPOBEAEHHS UECTH H3Mepe-
HUH BOJb JINHUH, HAIIPaBICHHONH Ha OIIOPHYIO TOYKY IIPHEMHOI AHTEHHBL.

Bee Bo3MOXHBIE HEOOXOJMMBIE TTO3HITNH HCIILITATENBHOTO 060y IOBaHMs
NpUBEJICHB! Ha pucyHKax 16 u 17, BriOYas AOIONHHTENBHBIE IO3HIMH, yKa-
3aHHble B 8.2.2.5. Ha pucynxax 16 u 17 nocnefoBatenbHOCTH U3 MIECTH H3Me-
PCHUH BIOJb TUHUK K IIPUEMHON aHTeHHe 0003HaUeHb KPYKKAMH.

0 "ZSTANDART AGERTLIGH

STANDARTLASHTIRIGH, S%Jié?
NAZORATINI MUVEFIGLASHUIRELH JA
AXBOROT TEXROLOGIYA A TN

JOREY ETISH £08AuABMASE
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Pucynok 16 — IToswimn py H3MEpEHHN KCB, B rOpH30HTANBHON
rrockocty (8.2.2.2.1)

hg — BbIGTTE UTREMA

P Uit f14 =1 M OTHOGHTENBHD QUHOBEBHUA e ] _ 1

h, - dacTh 00BEMa, IEPEKPhITad NOTOMACTINM MaTepHAlIOM, HaxOIAIMMes Ha 11071y
(MaxcumyM 0,3 m); h; - BBICOTA B cepenuHe pabodero o6pema uin 1,0 m OTHOCHTENIBEHO OC-
posanus pabodero o6hema, B 3aBUCHMOCTH OT TOI'0, YTO MEHBINE; /A - BHICOTA JI0 BEPXHETO
ocHoBanus pabotero o0beMa; UCHBITAHIE HA yTOM BBICOTE TPEOYETCH, ECIH hy OTCTOUT OT Ay
e metee yeM Ha 0,5 m (6osee nogpobras HHQOPMANHT NPHBCICHA B 8.2.2.5)

Mon

Pacynok 17 - Iosuuuu 1py #3MEpeHunt KCB,, (tpeboBanus O BHICOTE)
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Onucanue mosuumil npu m3mepennn KCB, B ropH3oHTaIBHOM ILIOCKO-
CTH:

a) GpoHTaNBHbIe TO3UIHA 1 - 6 (¢ F1 1o [6) HaxoaTes Ha TPAMOI H-
HHH, OPOBEJCHHON OT IeHTpa padodero o0bemMa K ONOPHOH TOYKE [PHEMHOM
aHTeHHBL. [Ijisl yCTAHOBKM MeCT 3THX IO3ULMI cHaYasd ONMpeNelIsioT MecTo s
nosutuu F6 nepex paboyum o6BeMOM Ha PacCTOSHUH [ 10 OCH H3MepeHHS,
BBIXOJIAINEH M3 ONOPHOH TOUKH IIPUEMHON aHTEHHEI.

[osunuun F5 - F1 onpenensroT OTHOCHTEIRHO MIO3MIMU F6 CIEe MY HOUIAM
06pa3oM (B HalPaBIEHHH OT IPHEMHOM aHTEHHEI):

1) F5 = F6 + 2 cm OT NpueMHOMH aHTeHHBI,

2) F4=F6 + 10 cm OT npueMHO#! aHTEHHE;
3) F3=F6+ 18 cm ot npueMHO} aHTEHHD;
4) F2=F6 + 30 cm oT mpHeMHOH aHTEHHEL,
5) F1 = F6 + 40 cm ot npueMHON aHTEHHEL;

b) nmosuumu cripapa 1 - 6 (¢ R/ 110 R6) onpelenstoT OTHOCHTENBHO 103K~
nuu R6. Hosumuio R6 ycTaHaBIHBAIOT ONpe/eieHHeM pasMepa pabouero oobe-
Ma copasa  (mosdiEs  R1) M TIOCHeAYIOWMM  IIEPENBMIKEHHEM  Ha
40 cm 110 TMHAW B HAIIPABJIEHUH OINOPHON TOYKM IIPHEMHOMN aHTEHHE! {(pucyHok
17).

Iosumn RS - R1 onpeaensiror 0THOCHTEIBHO TTO3MIHH R6 CIERYIOIIM
00pa3oM (B HaIpaBIeHUH OT IPHEMHOM aHTEHHEI )

1) R5 = R6 + 2 cm OT IpHeMHOM aHTEHHBI;

2) R4 = R6 + 10 cm OT npueMHON aHTEHHBL;
3) R3 = R6 + 18 cm ot npueMHON auTeHHBI;
4) R2 = R6 + 30 cm oT npueMHOMN aHTEHHEL,
5) R1 = R6 + 40 cm oT npHeMHON aHTeHHE;

¢) mosuuuy ciea 1 - 6 (¢ L1 no L6) onpenenstor OTHOCHTENBHO [TO3H-
iy L 6. [osuuuio L 6 ycTanapnuBaloT OnpeeleHHeM pasmepa pabodero o6b-
eMa ciesa (nosunus L1) 1 nocnenyrowmum nepeasmkenrem Ha 40 cm 1o JuHAK
B HallpaBJICHUH ONOPHOH TOYKHM [IpPHEMHOH aHTeHHBI (pUCYHOK 16).

IMosutmu L5 - L1 paccuuTHIBAIOT OTHOCHTENBHO HO3HUIMH L6 cleyromum
o0pa3om (B HallPaBIEHHM OT IPUEMHOMN aHTEHHBI):

1) L5 =16 + 2 cm oT nnpueMHoil aHTEeHHBI;

2) L4 = L6+ 10 cm or npueMHO aHTEHHE,
3) L3 = L6 + 18 cm OT npHeMHOH aHTEHHBL;
4) L2 = L6+ 30 cm o1 npueMHON aHTEHHBI;
3) L1 =L6 + 40 ¢cm oT npueMHON aHTEHHEI;

d) nosuuuu mo ueHTpy 1 - 6 (¢ C1 mo C6) onpenensoT OTHOCHTENBHO
nozuuun C6. TToznums C6 Haxoputes B HeHTpe pabouero obwema. Hemkrranue
B nosuuusx ¢ C1 mo C6 Tpebyercs npu nuamerpe pabouero obrema Gomee
1,5m (8.2.2.5).

Hozumuu €5 - C1 paccuuTEIBAIOT OTHOCHTENLHO mozuimn C6 clieyro-
M 00pa3oM (B Harpas/IeHHH OT MPUEMHOM aHTEeHHE ): N

1) C5=C6+ 2 cm oT npHeMHOH aHTeHHB; 0 ZSTANDART AGENTLIGI
STANDARTLASHT!IRIGH, DAVLA]
NAZORATING MUVOF LGLASHTIRICH VA

RXBOROT TEXROLOGIVALA 5&359
JORTY ETEGH BOSHOARMAS!
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2} C4 = (C6 + 10 cm oT mMpUeMHOMN aHTeHHE;

3) C3 =6 + 18 cm oT NpreMHOH aHTeHHBI
4) C2 = (C6 + 30 cm oT 1IpHeMHOH aHTEeHHEI

5) C1 =6 + 40 cm OT IpHeMHON aHTEHHBL.

IToMumo nozunuid, yKkazaHHbIX Ha pUCYHKe 16, B 3aBUCHMOCTH OT BBICOTHL
o0BbeMa MOXKET OTPeOOBAaThCA ACITONHUTEILHAS MIOCKOCTS IPH HCIBITAHUU Ha
KCB,, Ha Bepumse padouero odosema. IMozunmy npu usmepenna KCB, npu mo-
ITOJHATENBHEIX TpeOOBaHUAX II0 BHICOTE NpUBEJeHH! Ha pucyHke 17. HMcmsira-
HUS HA BTOPOH BRICOTE IIPOBOLAT TOJIBKO ANIA (PPOHTANBHON MO3HIIHH.

B Tabnuue 6 mpuseneHa CBOJKA UCIHEITATENBHEIX mosunuii. B rabmuue
TIO3UIIMM CTPYIIIMPOBaHEI IO BBICOTE Ay, Ay M MECTONIONOXEHUIO ((DpOHTAIBHOE,
cjieBa, CIpara, 1o LeHTpY). [ns xaxmoro MecTonosioxeHus obo3HaveHa omop-
Has HO3UINA, KOTOPYIO OYHyT HCIIONB30BAThH A/ PACUETOB C HCIIONB30BAHUEM

ypaBHeHus (21).

Tabnuia 6 - CBojka ucHbITATEIBHBIX NO3ULMH 11pH n3Mepenun KCB,
V3MEPUTEIILHOH IITOAIKH

O6o3navenue |Mecrono-| Beicota| THonspuzanus | Onopras Mecronoaoxkenye OTHOCH-
IO3WLMK | JIOKEHHE O3V TENBHO OIIOPHOH MO3HIHH
_ ApH Diaw
1 2 3 4 5 6
OpoHTanbHbIe 1O3UINY ((DpouT, /A1) APH IEpBOH BLICOTE
FlhiH @pont h I'opH3oHTaIRHAS Fohl + 40 cm OT IpHeMHON aHTEHHB!
F1R1V DpouT hy Beprukaimsnas Fohl + 40 cm oT IpueMHOH aHTEeHHE
F2hlH QpoHT L Iy TopU30HTAIIEHAS Fo6hl + 30 cm OT NPUEMHOM aHTEHHEI
F2h1V DpoHT hy Beprukansnag Fé6hl + 30} cm OT npHeMHON AHTEHHEI
F3nlH Opour Ay | DopuzontaysHas Fo6hl |+ 18 cm oT npueMHOH aHTEHHBI
F3rIV | @pont hy Beprukansuast Fohl |+ 18 cm oT npHeMHOHN aHTEHHEI
F4hlH | ®ponr hy ["opusonTannuas F6hl + 10 cm oT npreMHOH aHTEHHEI
F4hlvV ®poHT hy BeprukanbHas Fohl + 10 cm OT ripHeMHON aHTEeHHE!
F5ShiH Qponr | M ["opu3zonTtansHan Fb6hl + 2 cm 0T NpHEMHOH aHTeHHE!
FShiV ®OponT hy | BeprmkanpHas F6hl |+ 2 cm oT npueMHOHN aHTeHHBE
F6hlH ®poHT hy ["opuzonransHas Féhl OmopHas mo3urms (bpoHT, /)
F6hlV ®poHT hy BeprukannHag F6hl Onopuag no3unus {dpoHT, /)
IMosunuu 110 nenTpy (meHtp, A7) HpH nepBoit BeicoTe (IpyU HeoOXOIUMOCTH cM. 8.2.4.2)
CihlH Heutp | & ["opuzoHTansHas Cohl +40 cm oT npueMHOH aHTCHHEI
ClalV Hentp hy Bepruxansiag C6hl |+ 40 cm oT npueMHOH aHTEHHEI
C2hlH Heurp hi Iopu3oHTANIBHAS C6hal 1+ 30 cm OT HpHEMHOM aHTEHHEI
C2hlV Lentp h Beprukansras Céhl + 30 cm or npHeMHOH aRTeHHEB
C3h1H Hentp | My lopuzonTansras C6hl + 18 cm oT npHeMHOH aHTEeHHE
C3hlV Lientp h1 BepTukanbHas C6hl |+ 18 cm oT npHeMHOH aHTeHHBI
C4hlH Uentp hy ["opmsonTansHas C6hl + 10 cm 0T IPHEMHOH aHTEHHBI
CahlV Lleutp hy Bepruxkaipnag C6hl + 10 cm ot npueMuo# aHTEHHEL
CShlH Henrp ) T"opuz0oHTANBHAS C6hl + 2 cm OT NpUeMHO aHTeHHE
C5hlV Lentp n BeprukansHas Cohl + 2 cm OT IpHEMHOH aHTeHHbI
CQ{@%{ aupArT LEHED 16l m ['opuzonTaneHas C6hl Onopuas nosutug (HenTp, 1)

STANDARTLASHTIRISH, DAVLAT
HATHBATINT MUVOF [OLASRTIRISH VA
AXBOROT TEXHOLOGIYALARING
J0RIY ETI 8K BOSHOARMASH
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1 2 3 4 5 6
C6hlV Llentp hy BeprukanpHas C6hl Onopnas mo3unust (ienutp, A;)
llo3uimu clipaBa IpH fepBOif BBICOTE _
R1h1H Cnpaga h; ["'opu3onransHas R6R1 + 40 cm oT DpueMHO aHTeHHB
ciipasa ot pabogero obbrema
Rinly Cnpasa 7 Bepruxansuas R6h1 + 40 ¢cm o1 IpHEMHON dHTEHHEE
_ crnipasa oT paboyero ooneMa
R2h1H Crpasa hy | l'opmsonrransuas Renl + 30 cm OT npueMHO aHTeHHE] |
R2h1V Cnpasa hy Bepruxanpaas R6A1 + 30 cm oT npuemHOl aHTEHHE
R3nlH Crpapa hy I'opusontameHag |  R6Al + 18 cm ot npremuOl anTeRHDB
R3m1V Cnpasa A Beprukaneuas R6A1 + 18 cm OT npueMHON aHTeHHE |
RAh1H Copasa by I'opusonTtasnHag R6A1 + 10 cm oT npHeMHOIT aHTeH B!
R4nV Crnpasa I3 Beprukaipuas “R6h1 + 10 cm oT npueMHoill anTeH B
RSh1H Cnpaga hy I'opusonTanmsHas R6A1 + 2 cm OT IpHEeMHOM aHTEHHER
R5h1V Cripasa hy BeprukansHas R6A1 + 2 ¢m oT IpHeMHO# aHTEeHHBI
RO H Crpagra hy ["opusonranbuas R6h1 Ornopras nosuus (crpasa, ;)
R6ALYV Copaga M BepruxanpHas R6h1 Onopnas nozunss (cnpasa, ;)
Ilosuumu cirepa npu nepBoH BbicoTe _
LihlH Crena hy TopusonTansHas L6kl + 40 cm oT npHEeMHO aHTEHHB!
3 B ciieBa oT pabogero cbnema
L1hV Crnesa m Beprukancnas Léht + 40 cm oT IIpHEMHOMN aHTEHHBI
_ ) cieBa or pabouero obpema
L2h1H Cnepa I I'oprzonTansras L6hl + 30 cm OT npHeMHON auTEeHHE]
my Crepa hi | BepruxanpHas L6hl + 30 cm ot npueMHoii anTeHHb]
L3nlH Crnera Ay opuzoHTansHast L6h1 + 18 cm OT npHeMHOI aHTEHHBI
L3klV CreBa hy BepruxansHast L6k + 18 cm oT npreMHO# aHTEHHE
LAt H Cnesa I T'opuzonransHag L6h] + 10 cm OT HpHeMHON aHTEHHE]
L4nll Caena hy Beprukanbuas L6hl + 10 cm OT npueMEOl AHTeHHb!
L5hlH Caesa Ay | Topuzonrtansuas L6h1 |+ 2 cm oT npuemuO# aHTCHHE]
L5hV Crena hy Bepruxancuas L6h1 + 2 cm OT IpHeMHOI aHTeHHE
LohlH Cnera hy | TopuszoHTansHas L6h1 Onopnas nozunms (cresa, hy)
L6h1V Caena hy Beprukannuas L6ht OnopHas nosuius (ciesa, /)
(Dpomaﬁbﬂme IO3HLMH NPH BTOPOH BhICOTE (HpH HGO6X0)L{HMOCTH cum. 8.2.4.2) )
Flh2H @poHT hy I'opH3oHTATBHAS F6h2 + 40 cm o1 npueMHOl aHTEHHBI|
FlR2V ®poHT ha Beprukansras F6h2 + 40 cm 0T DpHeMHON aHTEHHE
F2R2H DponT hy  [Topusortannuas FOh2 1+ 30 cm oT npueMHO aHTeHHBI
F2h2V DpoHT hy Bepraxaneaas | F6h2 i+ 30 cm o1 npHeMHOl aHTeHHB
F3n2H OpoHT hy,  |Topuszonransaas Fon2 + 18 cm o1 npueMHol anTeRHR
F3n2v @pont M BeprukanbHas F6h2 |+ 18 cm oT npHEeMHOMN aHTeHHM
F4h2H DpoT hy | TopuszonrancHas F6h2 |+ 10 cm oT IpueMHOH aHTEHHEI
Fan2v Oponutr | Beprukansaas Foh2 + 10 cm o1 npueMHON anTeHHb!
F5n2H OponT hy [CopusoHTaNEHAS Foh2 + 2 cm OT IpHEeMHOH aHTEeHHEI
F5h2V DpoHT h Beprukanshas Foh2 + 2 cm OT NpHeMHO} aHTEHHE]
F6m2H DpoHT hy |Topuszomranenas|  F6h2 | Onophas nosuuus (Gpont, ;)
Foh2V DponHT hy Beprukanshas F6h2 Onopnas nosuums (dpouT, /)

HpHME:'-IaHI/IB W3smepenus KCBy, MoXHO BRINONHATS B JIH000H NOCICAOBADSHBIGERI, 16

STANDARTLASHT IR1SH, DAVLA?
HAZORATING MUVOF LOLASHTLE 1SH VA

KXBOROT TEXNOLOGE V&(J§g i
JORIY ETI8H BUSHRARMAS!
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8.2.2.3 Baaupanus miomaaxku B orHomennd KCB, — crangaprThas
Npouefypa HCIbITaHMI

IIpu rpoBefeHHH CTAHAAPTHOH MPOIENYPHI HCIHBITAHUS TO3MIMH o6o-
3HAYAIOT KaK Py, TA€ 0003HAYCHMS B MHIEKCE COOTBETCTBYIOT HNO3UIHNAM, lie-
pedHCeHHBIM B 1IepBOit KOJIOHKe TabiuiE! O. HsmeperHslii cursan M npexn-
crapnseT coBoi pe3ynbTaT M3MepeHus nois E WM HalpsDKEHUS B Kax/oH u3
O3, ero 0603Ha9a0T KaK Mq,. Hanpumep Py, paBHOE Pripg, - 9T0 110-
sumusa Fy IpH BeICOTe ;) M TOPU3OHTAIBHOM ITOJIIPH3ALHH, V3MEPEHHBIH B 2TOH
HO3HITHH CUTHAT M,y 6V1eT My, dB.

ITpoueiypy IPOBOAAT B CIIEIYIONIEM [IOPAJIKE:

a) YCTAHABIMBAIOT NEPENAIOILYI0 AHTEHHY TakK, YTO0HI ee ONopHas TOUKa
HaXOKAACh BO (GPOHTANBHOMN I103MLHH 6, IPH BBICOTE 4, TOPH3OHTAIBHOH IO~
nspu3aniu Pryy g YCTaHABIMBAIOT IIPHEMHYIO aHTEHHY B IUIOCKOCTH IOPH30H-
TANbHON MOJAPH3ALHMY Ha UCIBLITATEIEBHOM PAacCTOAHUHA 1), H3MEpAEMOM OT HC-
TOUHMKA O OIIOPHON TOUKH MPHEeMHOM aHTeHHEl. IIpH BCeX M3MEPEHHAX BEICO-
Ta IPHEMHOM aHTEHHBI NOJUKHA ObITH TAKOH Xe, KaKk U BBICOTa nepefarme aH-
TEHHBL;

b) npoBepsAlOT ypOoBEHb OTOOpaKaeMOro MPUHHMAEMOTO CHUIHANA. Ero
3HaueHMe NOIDKHO OBITh, O KpaiiHeit mepe, Ha 20 dB BhIIIC YPOBHSA BHELIHHX
TIOMeX ¥ YPOBHS COOCTBEHHBIX IyMOB H3MEPUTEIBHOTO NPUEMHNKA UK aHAJIH-
3aTOpa CIEKTpa BO BCell HM3MepseMolt nojoce 4actoT. Ecnu yposeHs otobpa-
AeMOTO IIPHHIMAEMOT0 CHTHAA MEHBIIE, TO MOKET MOTPeOOBATECA MONOJIHI-
TenpHOE obopynoBaHue (aHTeHHBI, Kabejli, TeHepaToOphl CHIHANOB, NpeaBapu-
TeNbHBIH YCHIMTENb) WM HCIIOJb30BAHHE NOJ0C YaCTOT, pU KOTOPBIX MOXHO
obecnevnTs HeoGX0 UMBII YPOREHb 0TO0OpakaeMoro IMIPUHUMAEMOro CHIHAA,

) PerHcTPUpYIOT YPOBEHb M3MepeHHOro cursaiga Mpeuy Ha K20
yactore. MOXKHO HCIONB30BAThL HM3IMEPEHHE ¢ Pa3sBepTKOH WM IIOLUaroBbIM
IIpUpanIeHHeM 9acToThl. TIpH NCHOTE30BaHHH NOMIAroBOr0 IPUPAINCHHS FacTo-
THI 3TO NPUpALEHHEe JODKHO ObITh HE ponee 50 MHz;

d) MOBTOPSIOT M3MEPEHWs IO IePEeYUCICHUAM a) u b), Korja nepejaio-
[ag AHTeHHA HAXOJUTCH B APYTHX [ATH QPOHTANBHBIX MO3ZHIMAX, YKAa3aHHbIX B
Tabnuie 7 OpH BBICOTE /; U FOPH3OHTATLHOH MONAPHU3ALIAH.

[TomywaroT pe3ynbTaThl WECTH (PPOHTAIBHAIX H3MEepEHUit TIpH BBICOTE /1
W FOPU30HTANLHON IIONIIpH3allku (0T Mrpypy 10 Mpspy) © TIPHPALICHUSMHA pas-
JAENUTENTBHOTO PaCCTOSHUSL OT MPHEMHOM aHTECHHBI, YKa3aHHBIMH B tabmiue 6;

€) MEHSIOT ITOJISIPH3ALMIO TTepelalotled 1 NPUEMHON aHTEeHH Ha BEPTH-
KaJbHYI0 U OBTOPSIOT YKa3aHHYIO BEILIE IPOUENYpY ALl TO3ULHH C Pripy TIO
Py 01 TIONyHeHMs pe3ynbTaTa U3MEpeHHUH ¢ Meyay 1o Mrgny;

f) HOpMHEpPYIOT JIaHHBIE, ONYYEHHbIE IPH BCEX M3MCPCHUSIX HATIPSIKEH-
HoCTH 1oNs B WITH HAIpSUKEHHS, K PACCTOSHHIO, OTHOCALIEMYCsL K OTIOPHOH 110~
3UIHH, YKA3aHHOW B Tabaune 6, C HOMOILBIO YPaBHEHHS!

0 'ZSTANDART AGEKTL g} D
STANDARTLASHTIL Sk, DAVIAT My = M, "*“20103(_%)’& (22)
HAZORATINY WUVOF sGLASIT i 1ot v P
AXBOROT TEXNCLOGIYALA i)
6 SORIY ETISH BOSHOARMAS

HIM
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rae: mnopq - THASKCH IO3HINH;

Dy pean - H3MEPHTENBHOE PEANBHOE PACCTOSHHE JI0 MECTA H3MEPEHH,
m;

Dy, - H3MEpHTENIBHO® PacCTOSHUE, OTMEPEHHOE OT OIIOPHON TOUKH,
m;

My - M3MEPEHHBIH CUIHAN (HATIPSKEHHOCTH 1MoJs £ Wiy HaTIpsXKe-
HHe, M3MepeHHoe npuemHukom), dB. Ilpu 3ToM Kaxmoe MecTo M3MepeHwms
AOTDKHO MMETH CBOIO OIIOPHYIO TIO3MIMIO, COOTBETCTBYIOUIYIO MO3HIMH 6, KaK
yKa3aHo B Tabnuie 6 ;s Py,

g) paccuaurbiBaior KCB, ans ropu3oHTansHOM MOASPH3aLUK ¢ MOMO-
weto ypapneHusa (20) wmu (21). Ilpr ucmonssosanuu ypassenus (21) KCB,
MOXHO BBIYMC/IMTE BEIYUTAHHEM MHHUMAILHOIO NPHHHMAEMOro CHrHana My,
U3 MakCHMAILHOTO MPHHUMACMOTO CHIHANA Mpyy TOCHE MIPOBEIEHUS KOppek-
TUPOBKH PACCTOAHUA (IIEPEUHCIIEHHE €)) AN IMeCTH No3uuwmii. [TosTopsioT pac-
HET ISl MOKA3aHHH, II0JyYeHHBIX IIPH BePTHKAILHOH NONAPH3IAIIHH,

h) KCB, nns xaxioit noispusamuy JODKEH COOTBETCTBOBATD KpuTe-
PHIO, yCTaHOBIEHHOMY B 8.2.1;

1) TOBTOPSIOT H3MEPEHMS 110 NepeyrcieHusm a) - h) 11 nosunuit, Ha-
XO[sUMXCs CIeBa ¥ crpaBa OT pabouero odwema. Ilpu mepemenmnenun mepe-
JAIONIeH aHTEHHB! BICBO HIIM BIIPABO HAIPARICHHE MAKCUMyMa ee JIHarpaMMEl
HAMPARJICHHOCTH JIOHKHO OBITH OPUEHTHPOBAHO HA NPHUEMHYIO anTeHHy. OjHa-
KO MpHEMHAs aHTCHHA JOJDKHA OCTABATBCA «CMOTpPAIIeH» B 11eHTp (He Ha 60KO-
BbIS MO3HLUM), YTO ABIISETCS TEM K€ HANpPaBICHUEM, HA KOTOpOe OHa GymeT
OPUCHTHPOBaHA NPH NOCAEAYIOIHX U3MEPEHUAX, NPOBOAUMBIX C HCIBITYEMbI-
Mu TC;

J) mosTopsior, ecnu notpebyercs (B cOOTBETCTBHM ¢ 8.2.2.5), mpowe-
AYPY M3MEPEHMH I/ USHTPaNbHOH NO3ULUMH U U3MEPEHUIT, HeOBXOMUMBIX IIPH
BTOpOH BhICOTE. [IpH H3MEPEHHUAX, TPOBOAMMBIX IIPH BTOPO#l BEICOTE, IpHEMHAs
aHTEHHA JOJDKHA HaXOAWThCS HA TOH e BBICOTE, YTO M [IePeNaroIas aHTeHH A,

8.2.2.4 Banpmjanusa ITWIOMAAKH B  OTHOUIEHHH KCB, -
ANLTEPHATHBHASA NMPOLEAYPa HCOBLITAHMS ¢ HCHOIL30BAHHEM H30TPONHOIO
npobHHKA NoJisk

B skpaHMpOBaHHBIX MIOMELICHUSX (HAIPHMEp, B IIOTHOCTHIO GE33XOBBIX
HIM 1107y0e35X0BBIX KaMepax) JOITycKaercs npoBoauTs oneHky KCB, ¢ momo-
LBIO H30TPOITHOTO IPODHHKA 11014, PAa3MEIaeMOro B YCTAHOBICHHBIX MTO3MIM-
X, YKa3aHHbIX B Tabnuue 6, npu obaydenud paboyero obbemMa TOH e aHTeH-
HOH, KoTOpas 3aTeM Npu ucheltanusx TC OyaeT HCITONL30BATECS B KayecTBe
NPHEMHOH M3MEPUTENBHON aHTEHHEL. B HACTOSIIEM CTaHgapTe JaHHBI METOM
HA3BIBAIOT «ATBTEPHATHBHBIM» MeTooM onpeaenenus KCB,.

Ipu aybTrepHaTHBHOM METO/IC aHTEHHY, KOTOPYIO 3aTeM HpH HCIEITAHUSK
TC na uznygaemsie HPIT 6yayT #cmnonb308aTh B KA4eCTBe IPHEMHOMN, CYUTAIOT
«liepe/latollel» aHTEeHHOH, T.K. €€ HCIONb3YIOT A HeReMaNH +QHENTHM Ha

STANDARTLASHTIRISH, DAVLAT
RAZORATINI MUVOFIOLASHT (K eH V63
AXBORCT TEXHOLOGIVALAR N
JORIY ETISH BOSHOARMAS L
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npoGHAK, ycTaHOoBNEHHBIH B pabouem obneme. HeoGxomumo, 4rodBI H30TpOI-
HBI MPOOHMK MOJS COOTBETCTROBA TpeGOBAHMAM K JHMarpaMMe HaNpaBJIeHHO-
ctd, ykasaausiM B 8.2.2.1. IlpobHMK [OJDKeH COOTBETCTBOBATh IOJAPH3ALINH
Tiepealolel aHTeHHB, T.e. JODKHB! OBITh M3BECTHBI PACTIONOXKEHHE U OPHCH-
TAI¥S YyBCTBUTENBHEIX 3JIEMEHTOR IIPOOHHKA.

ANBTEPHATHBHYIO NPOLEIYPY HCHBITAHHHA MPH BalMJal#H H3MEpHTEIb-
HOH TUIOMIAAKH ¢ HCIOJL30BAHMEM H30TPOITHOTO NpOOHHMKA I10Jist IPOBOMAAT B
clieXyIoIeM NOpPsifIKe:

a) TIOMEINAIOT MPOOHMK I10Jisi BO (POHTANEHYIO MOZULHIO 6 NP IepBoii
BBICOTE ¥ I'OPH3OHTANILHOM NONAPH3aiMu Pripyy. Y CTAHABIMBAIOT II€PEAAIOUIyIO
AHTEHHY Ha M3MEPHUTENLHOM PacCTOSHHH D, U3MEPEHHOM OT llepumeTpa pabode-
ro o6seMa 10 ONOPHOH TOYKHM 8HTEHHBEL BhICOTA YCTAHOBKH IMEpelarolled aH-
TEHHBI JOJDKHA OBITh paBHA TOH BBICOTE, Ha KOTOPOH Haxoaurcs IPOGHHK BO
BCEX MO3HLIHAAX;

b) mposepaoT, 4To0bl 3HAYEHUE HANPSXKEHHOCTH oS BBUIO foCTaTod-
HBIM I HOPMAIBHOro GQyHKUHOHHPOBaHUs TpobHKKa. JIst yCTaHOBKH COOTRET-
CTBYIONIMX 3HAYCHWI HAPSHKEHHOCTH TIOJA CJICAYeT TNOJB30BaTLCs JAHHBIMA,
IPHBEdEHHBIMH B TEXHUHECKOH JOKYMEHTAllMM Ha MPOOHUK (alleKBaTHasd 1yBCT-
BUTEJILHOCTh ¥ HEOMpeeleHHOCTh M3Mepenyus). [IoMuMo 3TOro nepenaroniyio
AHTEHHY ¥ CHCTEMY IPOOHMKA MPOBEPHIOT HA JTUHEHHOCTH, 2 TAPMOHMKM [TOAB-
ASIOT A0 YPOBHS He MeHee ueM Ha 15 dB Hioxe ypoBHA OCHOBHOTO curdana. i
HAGMIOAEHHS 32 YPOBHEM BBRIXOZHOH MOIIHOCTM BO BpeMs HCHBLITAHHI PEKOMEH-
AyeTCs MCIONB30BATh HANPABICHHBIN OTBETBHTENb, IIOCKONBKY W3MEHCHHS
YPOBHS BBIXO/HOH MOLUHOCTH NPUBOJAT K H3MEHEHHAM B PE3yJbTaTax MCIbITa-
Hus. BaxHO 06ecIeunTs cTaOMITbHBIE BBHIXOJHbBIE CHTHANB, T.K. M000E H3MEHe-
HYe CHTHANA W3-33 HECTaOMIBHOCTH MCTOYHHKA CHTHANIOB (HApUMED, MIIOXHX
xaGenbHbIX Pa3beMOB, M3MEHEHHs TEIUIOBOTO PEXHMa IPeJBapUTENbHOIO yCu-
nUTeNs cO BpEMEHEM M T.IL) IIPUBEAET K JOMOJHMTENLHBIM H3MEHEHHAM PE3YIlb-
TaToB (HampuMep, HepeaIbHO BRICOKHM 3HaveHnAM KCBy);

C) PerucCTpUpPYIOT U3MEepEHHBIN ypoBeHb CUrHaia Moy Ha KaXIOH Yac-
tore. JlonmycKaeTcsi MCIOIB30BaTh U3MEPEHHs C PasBepTKOM MM HaCTOTHBIMH
npupaimenusmMy. [Ipy MCIIONB30BaHUM NPUPALICHUA 4acTOThl 3HAYEHME IpHpa-
HeHus DoMKHO O6iTh He Oonee 50 MHz;

d) NOBTOPAIOT NPOLEAYPY TO NEPEIUCTEHHIO C) TIPH PasMeleHNH po0-
HYKA TIOJIST B APYTHX MATH (POHTaIBHBIX HO3HIHAX, YKa3aHHBIX B 8.2.2.6, nepBoH
BBICOTE ¥ TOPH3OHTANBHON Hoaspu3alH. B urore OyayT [wecTh (POHTANbHBIX
U3MEPEeHHH IpH HEPBOH BBICOTE U ropu3OHTANBHON Hoaspusauy (01 Meipy 10
Mpgpiz) © TIPHPALIEHUSIMY PA3JEIIUTENEHOTO PACCTOAHHUS OT NPHEMHOH aHTeHHE,
yKa3aHHBIMU B Tabmuue 0;

e) MeHSIOT MOJSIPH3aIHIO IPOOHKKA [OJIs HA BEPTHKAJILHYIO M [IOBTOPS-
JOT IPOLIENYPY [0 NEPEUUCIEHHMIO B TIOULUAX C Priyy 00 Proyy AN NONY4eHUS
Mpimy -~ Mreny;

f) HOPMHPYIOT AAHHEIC, TIOTYUeHHBIE IS BCEX U3MEPeHHH, C IOMOIIBIO

ypaBHeHHs (21);
0 ZSTANDART AGENTLIGI
TANDARTLASHTIRISH, DAVLAT
RAZORATINT MUVCF 1QLASHTIRISH VA
AXBOKOT TEXNOLOGIYALARINI
SOR1Y ETLSH EOSHOARMASH
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g) paccuuteiBatoT KCB, Ans ropu3oHTansHOR NOMAPU3AIIHY ¢ TTOMOILBIO
ypasHenuil (20) unu (21). lpu ucnons3zoBanuu ypaBHeHus (21) KCB, MoxHO
BBIUMCIUTE  BBIYUTAHHMEM  MHUHUMAIBHOTO  [PUHAMAEMOro  CHUTHA/IA
Minin, dB, M3 MakcuMaIbHOrO NPHHMMAEMOTo CHTHana M., dB, nocae mpose-
JACHHS KOPPEKTUPOBKHU paccTOSHUS (Tiepeunciienue f)) Jyis IecTH IO3HIUH.

TloBTOpAXOT pacueT AN TIOKa3aHUH, [OTyUeHHBIX IIPU BEPTHKANLHOH ITO-
TSIPU3aINg;

h) KCBH ana xaxaoll HOnSpH3aldy [OIDKEH COOTBETCTBOBATH KpHTe-
PHIO, YKazaHHOMY B 8.2.1.

1) IHOBTOPAIOT HPOUEAYPY 10 NEPEeHUCIeHnsIM a) - h) /s 1osunui, Ha-
XOAALMXCS ciieBa M crpasa 0T pabovero obpema. Clefyer OTMETHTB, YTO HpK
3TOH npolleaype anbrepHaTHBHOrO onpeneneuus KCB, mma obecnevenus mo-
CTOSSHHOI'O HaNpaBjIeHys Ha OIOPHYIO TOYKY NPHUEMHOH aHTEHHBI IIPOGHHK
MOXHO HacTpauBath. OJIHAKO IpueMHas aHTeHHA JAOJDKHA OCTaBATHCH «CMOT-
paniei» B 1leHTp o0beMa (He Ha OOKOBbIE MO3HIHH) N0 HAIIPaBIeHHIO, HA KOTO-
poe oHa OyaeT OpUEeHTUPOBaHA IIPH NOCIEAYIOIMX H3MEPEHUAX, MTPOBOMMBIX C
ucneItyeMbiM TC;

j) moBTOpsIOT, ecnu 3TO NOoTpedyeTcs B cooTBeTCTBMH ¢ 8.2.2.5, mpuse-
JEHHYIO UPOLEAypPY IAS HU3MEPEeHHH B LEHTPANbHOU MO3MHMH, HeOOXOAUMBIX
npu BTOpoH BBIcOTe. IIpH W3MepeHHsX, IPOBOAMMBIX IPH BTOPOH BHICOTE,
IpOOHUK JIODKEH HAXOAUTHCS Ha TOH ke BRICOTE, UTO H Iepe]arolas aHTeHHA.

8.2.2.5 TpeGoBaHus K JOHOJNHHTEJILHBIM HCIIBITATEAbHBIM
HMO3MNHAM, HeOOX0MMBIM IIPH ONIpPeeIeHHBIX YC/A0BHAX

B sasucuMocTH 0T pazMepa paboudero odbema tpeldyercs npopeaeHne u3-
MEPEHHH B JONOIHUTENBHEIX MO3HIUAX, KaK N0Ka3aHo Ha pHcyHKax 16, 17 u B
COOTBETCTBUHU ¢ TabnHueH 6.

ANropyuT™M NPOBEPKH MPHUTOZHOCTH HM3MEPHTEILHOH IUIOLAAKH TIpej-

CTaBJIEH Ha pucyHke 18.
D ZSTANDART AGERTLIG!
STANDARTLASHTIRISH, DAVLAT
NAZORATUNT MUVOF LGLASHY IR [SH VA
AYBOHOT TEXNOLOGIVALA" 1!
JORIY ETISH BOSHGARMAS
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Mpoxe- ' He spoxonuT
Famspenae pRW Viavenaris
P H,, FBRTH LIRtH., LB H
Fitty, FRhtY Linty,, LBR1YV
"
He MRoKaANT RikiH. R8I H
RibV. RtV
TTpokamaT .
d He npo-
Dusnerp: lla ViawepeHag Koz
pabosam. oneva wmt  CTRIH,, GBETH
*1.5m? Cintv. CEMV
Her  Hpoxogir
Hg npo-
- Ia viavapsrua Tkt g
Hy- iy 0,5m? - FIReH.. Feh2H -
| 'H‘BT .
o Pipoxazym .-

[pumeyanne - [Mopamox mpopefeHMs W3MepeHyH HE PETNIAMEHTHPYETCS, OH MOXKET
ObITh MOOEIM, HO JIAHHBIC JOMKHBI OBITh HOJTHBIMH.

PucyHox 18 - AIropiuT™ IIPOBEPKH IIPUIOJHOCTY H3MEPUTCIILHON
IIOMMAJIKH

Ecnu tpebyioTes AOMONHNTENEHBIe HenbITaTenbHble nozuun, KCB, on-

pele/sIOT Ha KaKAOH YacTOTe NPH NPOBEACHMM CEPHM H3MEPeHHHU IO IIeCTh
W3MEPEHHH Ui TOPH3OHTaNbHOH ¥ BEPTHKAIBHOH NOJSpH3alidi Ha OCHOBE

npolesyp, ykasanasix B 8.2.2.3 unu 8.2.2.4.

8.2.2.6 Oryer o Baauganuu wiomagku nyrem onpenenenns KCB,
Pesyneraret nzMepenus u pacdera KCB, n3MepuTensHOH IIOMANKH, 110~
JTy4eHHbIE B HEOOXOMMMBIX U JOIONHHUTEIBHBIX MO3UIMAX, YKa3aHHEX B 8.2.2.5,

npeacTaBieHb! B Tadiuie 7.

Ta6bnuna 7 - Pesynerater uaMepenuit KCB, n3MepuTeabHOMR ILIOMANKY

[Tosu- | Brico- | Honspuza- | Heobxo- KCB,, mnomankn, dB
M T8, M Hs JIAMOCTE
V3MEPEHUH |
1 2 3 4 5

PpoHT hy | Topuson- Heobxo- | (KCBgypg. . KCBrgnim)max
| tanpHas | jgumoe | -(KCBriy... KCBrenimin

DpoHT hy Bepru- Heobxo- | (KCBrimy... KCBrentv)max
KaibHas AUMOE -(KCBHMV,..KCBpﬁh;;/)min

Crpasa h, ["opu3oH- Heobxo- | (KCBring-.. KCBrepip)max
TanbHad JUMOe ‘(KCBRMIH---KCBRéhIH)min

0 "ZSTANDART AGENTLIGI
STANDARTLASHTIRICH, DAVLAT
GGAZORAT 11 MUVOFiGLASHTIRIEH VA
AXBOHOT TEXNOLOGIVALARIH!
JORIY ETISH BOSHRARMAS!
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1 2 3 4 5
Crpaga hy Beprtw- Heo0xo- | (KCBgriny...KCBrenir)max
KaJbHas JAMOE “(KCBzis17... KCB psji 1 )min
Cresa h ["opu3zon- Heo6xo- | (KCBy ... KCB g1 Hmax
TajgbpHas IUMoe ~(KCBy 1514 KCB 1) min
Crnesa hy Beptu- Heobxo- (KCBintv... KCB g1 1)max -
KaJIbHAA JUMOe (KCByi1y-..- KCB 441 #min
Lentp hy lopuson- | Jlonoman- | (KCBeypg... KCBegnmmax
TaIbLHAS TenbHoe | -(KCBeyyig... KCBghi #)min
Lertp L2 Beptu- Hononau- | (KCBeyaiy... KCB gy 1 )max
KaJabHas tenbHoe | «(KCBeypiy... KCBesni i )min
®pont hy Fopuszon- | Honomau- | (KCBrijy..- KCB romm)max
TaabHag TEABHOL -(KCBpl WOH--- KCBFGhZH)min
@poHT hy Beptu- Homonaun- | (KCBripy... KCB reiopmax
KaJbHas tensHoe | -(KCBry... KCBrosay)min

Tpebopanus K 3HavenuaM KCB,, NOMKHEL BEITIOMHATECS HA KaXIOH gac-
TOTE U3MEPEHUH.

8.2.2.7 OrpaHuvenusi MeToN2 BAJHIALHM ILIOIAAKH B OTHOLICHHH
KCB,

Wsmepenus B Toukax, BEIOPaHHEIX B 8.2.2.2 M HCIOIB3YEMBIX IIpY BaJH-
Aaliiy TUIOIIAJKK, ITOJHOCTBIO 00eCIIeunBaioT noiydenue snaveHnit KCB, us-
MEPHTENLHOH ILIOINA/K) B rofoce yacToT oT 1 go 18 GHz. Cnenyer oTMmeruTs,
9TO € [OMOINBIO H3MEPEHHH, IIPOBOAWMMEBEIX B COOTBETCTERMH ¢ 8.2.2.3 wm
8.2.2.4, He Bceria ynaeTcs BBISBHTH MakcuMajibHoe 3Havenwe KCB, Ha KoH-
KpeTHOH 4dacToTe f. 1103TOMy Henb3s AenaTh BHIBOABI O coorseTcTBUH KCB,
TIOLIAZKK Ha OCHOBAHUH M3MEPEHUM, NPOBeIeHHBIX Ha OAHON yacToTe. Tem He
MCHEE, MaKCHMAaJlbHOe 3HAaYeHHE, BBIABICHHOE MOCPEACTBOM YKA3AHHBIX BRIIIIE
npoueAyp B Ipelenax cocenuux oxran 0,5 - 2f, oOBIYHO SBISETCS penpe3eHTa~
iBHBIM 19 KCB, Hauxyamrero ciyyas Ha Bcex yacTOTAX, BXOAAIIMX B IaHHYIO
noJsocy.

B Tex ciryyaax, Korna Ha ofHoif yactore Tpebyercd Gosiee TOUHOE 3HAYE-
nue KCB,, npuBefeHHbli METON MOXKHO YNYUIIHTH 32 CYeT u3MepeHus boiee
4EM B IIECTH MO3UIHUAX, HAXOASUIMXCA Ha JIMHKAX, [IOKA3aHHbBIX Ha pHCYHKax 16
u 17. JlloronsutensHble Touky c60pa JAHHBIX JIOJDKHBI HAXOJMTHCS HA PA3HBIX
pacCTOsIHUAX APYT OT Jpyra, MX BLIOHpalOT, TepeMellas aHTeHHY HCTOYHMKA
(Mnu npoBHKUKa TOKA B METOJIE allbTEPHATHBHOTO ONpEIeHeHHA KCB,,) ¢ marom,

PaBHBIM YETBePTH JUTHHbI BOJIHBI HA PACCMATPHUBAEMOH HacTtoTe.
0 °ZSTANDART AGENTLIG!
STANDARTLASHTIRISR, DAVLAT
MAZORAT N MUVOF LOLASHTERISH VA
AYBOROT TEXNOLOGLYALARINI
JORTY ETISH BOSHOARMAS!
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8.3 AnbTepHaTHBHAA H3MEPHTEAbLHAS LIOMIAAKA

Jonyckaercs IpoBejieHye U3MepeHUuit B yenoBuax skcmnyatauun TC npu
YCIOBUH MaKCHMANBHOTO COOMIOAEHUA TpeOOBaHMH IIyHKTOB HACTOSIIErO CTaH-
JiapTa.

Trobas 1uomaaka Ul U3MepeHnit, Ha koTopoit MoryT OpITh obecriedeHsl
YCIIOBHSA CBOOOIHOrO IIPOCTPAHCTBA, MOKET OBITH MCIIOIB30BaHA KaK allbTepHa-
THBHAs U3MepHTeNbHas II0La/IKa.

Hcrionp3yeMble cpe/icTBa N3MEpEeHHs JI0JDKHBI HMETh JeHCTBYIOLHE CBH-
AeTeJILCTRA O NMoBepKe. ATTECTALMIO HCHLITATEIRHOIO 000PYI0BaHMS TIPOBOLIST
B YCTaHOBJICHHOM IOPALKE.

Q'ZSTkﬁBRBT AﬁENTLi&f .
%TANEARTiASHTKRESH. DAVL

1t B
{ QLASHiiR}SH v
ATIRE MUVEEL
ﬁAZQRXBDHGT TEXNGL%SiYa{kﬁiﬁi
' SiEARMASE
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ITpunoxenue A
(obsizarennHOE)

ITapamMerpbl HIHPOKONOJIOCHBIX AHTEHH

A.l Beeneune

Ilpy M3MepeHmaX HM3NydaeMbIX pPajuoNoMeX U IIOMEXOYCTOHIHBOCTH B
ITHPOKOH IToJoce 4acToT B KavectBe m3Meputens MPIT wacro ucnombiyiorcs
CKaHUPYIOLHEe NPHEMHUKH WM aHANH3aTOPB! CIIEKTPa, COBMECTHO C KOTOPBIMHE
IIPUMEHSIOTCS [LIAPOKOIIOIOCHBIE aHTEHHBL, 1APAMETPHI KOTOPHIX JOIAHEI OBITH
M3BECTHBI, B pasnuyHbpIX HOPMATHBHEIX JOKYMEHTAX YKa3bIBAIOTCH KOHKPETHEIE
aHTEHHBI, KOTOPBIC JOJDKHBI HCTIONB30BATLCA NPH BHIITOJHEHWH H3Mepenuit. Ha
gacToTax cBbliie 80 MHz o0blMHO NMPUMEHSIOT HACTPOEHHBIE MOTYBOTHOBBIE
Pe30HAHCHbBIC JIMIOAbHBIE aHTEHHBl. MOrYT NIPHMEHSITHCA W JPYTHE THIIBI aH-
TEHH, HAIPUMep LIHPOKOINOJOCHbIE, TIPH YCIOBHH, YTO PE3yNLTATHl H3MEPEHHIH,
TOy4eHHbIe IIPH UCIIOJIL30BAHUY TEX B APYTUX aHTCHH, coBmanaioT. s cpas-
HEHHUsA IIMPOKOMNOJIOCHBIX AHTEHH C PE30HAHCHBIMH HEOOXONUMO HMETh Iepe-
9eHb NapaMeTpoB aHTEHH O00O0MX THIIOB. 3HAUEHUS 3THX [ApaMeTPOB JOMKHEI
OBITH ONpPeAENAIOIMMH JUIs [IPOM3BOANTENS aHTEHH ITPH pa3paboTKe TEXHONIO-
THH M3TOTOBJICHHSA LIMPOKOIMONOCHBIX AHTEHH, HCIIONB3YeMbIX AT MPOBEJISHHA
HU3MEPEHHI paiHOITOMEX.

A.2 Tlapamerpnl IHPOKOIOJOCHBIX AHTEHH

Obell XapaKTepHCTHKON BCeX ILHMPOKONOJIOCHBIX H3MEPHUTENBHEIX aH-
TEHH, HCIIOJIB3YEMBIX B COOTBCTCTBUH ¢ TpeOOBaHWAMM CTAHAAPTOB, paspabo-
TaHHBIX Ha ocHoBe ctanfaptoB CISPR, gpisercs Hanvyune v HUX MUHEHHOHR 110-
ngpusanuy. l1lupokononocHsle aHTEHHB! TIpejiHa3HAYECHE] JJIS HCTIONL30BAHUS B
IIHPOKOH TioNoce 4acToT. IIpH 3TOM MOTYT NPHMEHSTHCS aHTEHHBI ¢ OIpaHH-
YEHHOHW HACTPOHKOH [UIMHBI UIH MOTYT JI00aBIATECA AONOIHHTEBHbIE CEKIIUH
9;1eMeHTOB aHTeHH. [lonHoe compoTusienne Takux aHTeHH OOBIYHO MMeeT Jeii-
CTBUTENLHYIO U MHAMYEO HacTH.

B TeXHUYeCKMX JIOKYMEHTaX HA aHTEHHBI, [IPIMEHSCMBbIC ISl H3MEPeHHI,
JOJKHE] OBITh YKa3aHBI XapaKTePUCTUKH aHTEHH, IPUBEIEHHEIE HIDKE.

A.2.1 Tum anrenn
Jins onucanus GUINYECKUX CBOMCTB INHPOKOTIONOCHBIX aHTeHH Heobxo-

IAMO 3HaTh UX 00miHe XapakTepPUCTHKH, IPHBOOHMBIC OOBIYHO B TEXHHYECKHX
ROKYMECHTEX Ha aHTEHHY. HIISE HEKOTOPBLIX aHTCHH OTICIBHBIC XapaKTCPUCTHKH

MOTYT HC YKa3bIBaThCH.
0 ZSTANDART AGENTLIGI
STANDARTLASHT IR ISH, DAVLAT
BAZORAT 1Y MUVOE TCLASETITUER VA
AXBOROT TEXNOLOGIYAtA T
JOREY ETIGH RUSHOARMASE
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A.2.1.1 AaTenna ¢ pHKCHPOBAHHOH HJIM NEPEMEHHOH UIMHOA

Ecnu aHTeHHAa HMeeT MepeMeHHYIO JUIHHY, JOJDKHO OBITh YKA3aHO YHCIIO
cexirit, KOTOpsIe H0GABJIAIOT MM yOUPAIOT [Uis M3MEHEHHs OCHOBHOH QHKCH-
POBAHHOH JJIMHEL.

A.2.1.2 JInuHa ¥ WUPHHA AaHTEHHB! (WIH AHAMETP - LIS PaMOYHOI
AHTEHHDbL)

Jins noromepHoaudecKoil aHTEHHOM PpelleTKH NOIDKHA ObITh yKasaHa
JUTHHA HecyIleH KOHCTPYKIMH BIOJB OCH (TpaBepchl) W IIMPHHA camoro 6oib-
roTo SNeMeHTa. J1a paMOodHON aHTeHHB! JIOMDKEH YKa3bhlBaThCa quamerp. Pas-
MepbI JOJKHB! YKa3BIBATLCH B METPaX.

A.2.1.3 AKTHBHAA HJIM TACCHBHAA aHTEHHA

[lInpoKononocHas aHTEHHA CUMTAeTCs aKTHBHOM, €CJIM B ee COCTaB BXO-
JAT YCHIMTENH, PEeAyCHIHTENN W ApyTHe HeJIMHeHHbie aKTHBHBIC DJICMEHTH,
KOTOpBIE YCHJIMBAIOT CUIHAA WA QOPMHUPYIOT aMIIHTYAHO-HaCTOTHYIO Xapak-
TepucTHKY. [IpHHAIIEKHOCT AHTEHHBl K AKTWBHOMY HJIH IACCHBHOMY THILY
OJKHA OBITH YKa3aHa.

A.2.1.4 YeTaHoBKa aHTEHHBI

Ecit uMeroTcst creluanbHbie TpeOoBaHUA 110 YCTAHOBKE aHTEHHEI, TO OHH
JIOIKHBI OBITH YKA3aHBI.

A.2.1.5 Tun pazbema

Tun BY passema - 6aiionernsiit (Bayonet Neill-Concelman (BNC)) u nip.
JIOIDKHEI OBITH YKa3aHBbL.

A.2.1.6 Tul CAMMETPUPYIOLLEr0 YCTPOHCTRA

Turn cummetpupyrontero yerpoicrsa (CY) nomiken ObITE yKa3aH.

Hanpumep, CY Ha cocpefOTOYEHHBIX WM pACIIPEaSIeHHbIX JIeMEHTaX.

A.2.2 Texnuueckue TpeGOBAHUS K AaHTEHHE

A.2.2.1 Hosioca pabo4ux 4acToT

TTonoca pabodKX YaCTOT, B KOTOPOH MOXKeET ObITh UCIIONB30BaAHA aHTCHHA,
TOJDKHA GBITh yKa3aHa B TEXHUYECKOH JOKYMEHTAIMH Ha aHTEHHY.

A.2.2.2 Kosppuuuent ycuieHust H rpagyMpoBoO4HbIil KO3 rHenT
AHTEHHbI

A.2.2.2.1 Koad¢puuueHT yeHjieHHsl

st HapaBIeHHELIX AHTEHH JOJDKeH OBITh yKa3aH KO3(QOUUMEHT ycuie-
nus B germbenax (dB) oTHOCHTENBHO H30TPOHHOTO M3syuatens (dBi).

A.2.2.2.2 TpanyupoBoyHbli KOO(QGUUHEHT AaHTEHHBI

Tl M3MepHTENbHBIX AHTEHH RODKEH OBITh yKa3aH IpajlyMpPOBOYHEIH KO-
s¢unuent anreHnss, dB (uex. 1/m). KoaQduuueHT yCcuneRHa U IpaayupoBoy-
HBL KO3(QPUIUEHT ClieqyeT H3MEPATh B COOTBETCTBHH C METOIOM, YKA3aHHBIM
B A.2.3.1.

A.2.2.3 Koaydpdunuent nanpasiennoro aedcrsus (KH/) u
AparpamMma HaANpaBJIEHHOCTH

0 ‘73TANDART AGENTLIGI

STANDARTLASHTIR{SH, DAVLAT
ZALORATIN UVOF {OLASHT T ISH YA
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JORTY ETISH EOSHUARMASH
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JUIs HanpaBIeHHBIX aHTEHH HeOOXOMUMO DPHBOIMTH JAuarpaMMmy Ha-
TIpaBIEHHOCTH QHTEHHRI B Tpagycax Ha rpaduke ¢ NOIAPHBEIMH KOOPAUHATAMH B
IIOCKOCTAX £ U H nnu ykazeisats KHJI

Ecnu anrenHa sBisiercs BCeHanpaBieHHON WIH MMeeT JHarpaMMy Ha-
[PABJICHHOCTH AHUIIO/A, 3TO JOJDKHO OBITH OTPAKEHO B TEXHMYECKOH JOKYyMeH-
TalllH Ha aHTCHHY.

A.2.2.4 KCB, u no;inoe conporusienue

Maxcumanshupie 3navenns KCB, ¥ HOMHHAIBHOTO BXOJIHOTO II0JHOIO
COTIPOTHBIEHHUS, {2, NOJDKHBI GBITh YKa3aHbl B TEXHHIECKOH JOKYMEHTAIIMM Ha
aHTEHHY. ) '
A.2.2.5 XapaKTepHCTHKA aKTHBHON AHTEHHbI

JUisi aXTHBHBIX aHTEHH MOJUKHBL OBITH YKa3aHBI YPOBHH TIPOAYKTOB HH-
TEPMOAYIALMH, YPOBEHD 3AIMMIIEHHOCTH NO OTHOIIEHHIO K IapasuTHO Harps-
KEHHOCTH SIIEKTPHHECKOr0 M MAarHHTHOIO IONS U NPUBEIEHA METOJHKA IIpo-
BEPKH paboTOCIIOCOOHOCTH AHTEHHEL

A.2.2.6 MakcumaabHas HOABOZAMAS MOIIHOCTD

Jlis mepefaroux aHTeHH HOJDKHA GBITH YKa3aHA MakCHMANBHAS TIOLBO-
JAUMas MOHUIHOCTE, W.

A.2.2.7 pyrue yeaosus

JomxHbl GBITE YKa3aHBI {HAIIA30HBI TeMIECPATYP U BIAXHOCTH, B KOTO-
pBIX MOXKeT paGoraThk aHTeHHa. Kpome Toro, NO/MKHBEI GBITH ONHCAHEI MEpBI
NPelOCTOPOKHOCTH NpH paboTe ¢ aHTeHHaAMH.

A.2.3 Onpenenente rpajynpoBouuoro Ko3p@HUHEeHTa AHTEHHbI

A.2.3.1 Metox rpaayupoBku

HoxeH GBITE IpUBEIeH HCTIONL3YEMBIH METO/| IPaIyHPOBKH:

a) MpHU PaCYETHOM METOZE NPUBOJAT HCIIONb3YCeMYIO dopmyy;

b) mpu BRIONHEHUM H3MepeHHit rpafyMpOBOYHOTO KoshdUIHeHTa IpH-
BOJAT METOJA M3MEPEHHs UM YKAa3bIBAKOT CCHUIKY Ha METOJ B IIPHMEHIEMOM
cTaHfapTe.

Hpuvesanne - [Tpy H3MEPEHMIX MOMEX0YCTONIHBOCTH HCTIBITYeMoro TC IpasyHpoR-
Ky HanpsOKEHHOCTH JIONA OOBMMHO HPOBOAAT € MOMOUIBIO JOHOIHHTENBHON M3MEPHTEIBHOMH
aHTCHHEBIL, pacno&omeﬁﬂoﬁ B TOM MECTE, IIC HAXOJIHTCH HCTILITYEMOC TC, HO3TOMY HEpEe-
HAINYIO AHTEHHY HE TPAJYHPYIOT.

A.2.3.2 Hacrorsl H3MepeHHus

JloyDKHBI OBITH NPUBEIEHB YACTOTH B MerarepliaX Wi KHIOTepUax, Ha
KOTOPBIX IIPOBOAMIIACH TPALyHPOBKA aHTEHHEI; €CJIH TIPHMEHAETCS METON 4ac-
TOTHOH pa3BepTKH, 570 HEOOXOAMMO yKa3aTh B IPOTOKOJIE UCIIBITAHMIA.

A.2.3.3 IlorpemHocTs rpagyupoBKH ‘

Heobxomumo ykasars IOrpeIHoCTs MpajyupoBKH B Jierubenax () (yka-
3BIBAIOT HaHOOMBIIYIO [IOTPEIIHOCTE ¥ YaCTOTEl, HA KOTOPBIX TPOBOJAMIACK IPa-

JYHPOBKA). 0 ZSTANDART AGENTLIG)
STANDARTLASHTIRISH, DAVLAT
RAZORATING MUVOFIGLASHTIRISH va
AXBOROT TEXHOLOG!YALAR (w1
JORTY ETi 8K sasmmmsz.ﬂ
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A.2.3.4 Koppeasinus ¢ peKOMEHAYEMbIMH HIH YKA3aHHBIMH
AHTEHHAMH

Ecmy aHTeHHa 3aMeHseT PEKOMEHIYeMYI0 aHTeHHY, YKa3aHHY0 B HopMa-
TMBHBIX JOKYMEHTax, HeoOXOZHMMO INPUBECTH KOIQ(UIHEHTH KOPPEensluH B
nenubenax UL KOPPeKILUY pe3yabTaToOB U3MEPEHUH, [TOJIYYSHHBIX NIPY HCHOIIb-
30BaHHM IIMPOKOINIOIOCHOH aHTeHHB]. Tarke HeoOXONMMO MpUBECTH KodhdH-
[[HEHT, UCIONB3YEMBIN [Isl Ilepecdera HAIPSIKEHHOCTH MAarHHTHOrO Ioji B
SNEKTPUIECKOE MITH HA0BOpOoT.

A.2.3.5 Eanuuusl u3Mepenus

3HaveHHe TPajyHPOBOYHOro kKoadguuuenta HeoOXOAUMO yKa3biBarh B
e IMHUIAX, HUCIONb3YEMbIX MPH NPOBEHEHUH M3MEPEHUH HAIPDHKEHHOCTH BIeK-
TPHYECKOTO MIIH MAarHUTHOTO IIOJIEH.

A.2.4 Hudopmanus 06 HCHOIL30OBAHHA AHTEHHDI

A.2.4.1 Ncmob30BaRue aHTEHH DI

JlomkHOo GBITH MPEACTABICHO OIKMCAHHe METO/Ia UCIIO/IB30BAHNS AHTEHHD,
UMelolee HAIHYHEe CChUIOK Ha CHeUHalbHbIe Mephl IPEIOCTOPOIKHOCTH HITH Or-
pAHMYEHHS /U1 YMEHbIUEHHS BEPOATHOCTH HENPaBHILHOTO HCIIOIB30BaHMA.

A2.4.2 PexomMedIamMH 110 HCIIOJB30BAHHIO AaHTEHHb]

Ilpu BCTONB30BAHAN aHTEHHBI TOIDKHBL yYHTHIBATHCA

a) MHHHMAJbHAS BHICOTA YCTAHOBKH aHTEHHb! Haj ITaCTHHOH 3a3eMile-
HWA,
b) pexomenyemas MONAPH3ALHA OTHOCHTEIBHO MIACTHHEI 3a3EMJICHAUS,
c) ChenMajbHOE HCIIONB30BaHHE, T.€. UCIIOIL30BAHNE TOJNBKO B KA4eCTBE
[PUEMHON HITH TIpeflatoleil aHTeHHBL,
d) HeoGXOAMMOCTH IIPOBEPKH COIPOTHBIIEHHS /U1 YCTRHOBICHHUS HElpe-
PHIBHOH [IETIOCTHOCTH aHTEHHBI;
e) MUHMMaIbHOE paccTosHue Mexay HerbTyembiM TC 1 GrmxafiiaM K
HEMY DJIEMEHTOM aHTEeHHBL.

0 "ZSTANDART AGENTLIGI
STANDARTLASHTILIEH, DAYLAT
HAZORATIND WMUVAFILUASHTIRICH VA
AYBOROT TFEXROL0GIVA: A fdl
JORTY ETISH coBiluARMASE
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IIpujoxenne B
(obs3arennHOE)

Meton onpenenteHus rpaayHpoBo4HoOro ko3¢gpduuHeHTa WTLIPEBOH
AHTEeHHbLI AJHHOoI 1 m NPH NOMONIH IKBHBAJICHTA AHTEHHbI

B.1 Beeaenne

HITeipeBBic aHTEHHBI OOBIYHO MCHONB3YIOT Ha dacToTax 4o 30 MHz, Ho B
psie ciaydaeB M Ha Oonee BBICOKMX 4dacToTaxX. MertoJ, rpe/cTaBleHHki B JaH-
HOM NPWIOKCHHY, TPAMEHSIOT s vactoT g0 30 MHz. Ilpu cobmonenmu yc-
JIOBUH, H3NOXKEHHBIX HMKE, 3TOT METOJ ITO3BOJISIET ONpPEJeIUITh IPagyHpoBoy-
HbIH KO3 $HIMEHT aHTEeHHBI ¢ NorpeiHocThio Menee 1 dB. Ha Gonee Beicoxmx
YacTOTaX AAHHBIH METOJ HeIrIPUMEHM,

OcHOBHOI METOJ OTIpe/ieNIeHNs TPagyHPOBOYHOTO KoM PHIIHEeHTa aHTEH-
HBI 3a8KJII0YaeTCs B 00JyUYCHMH aHTEHHBI PaBHOMEPHBIM I10JieM (ILIOCKOH BOi-
HOMH) U3BECTHOH HaNpsHKEHHOCTH. B HacTosAImeM NPHIIOKEHUH U3TOKEH albTep-
HaTHBHBIA METOJ, IPH KOTOPOM IUTEIPEBYH) AHTCHHY 3aMEHSIOT KOHISHCATO-
poMm. [l Toro, 4ToOb! ONpesieIuTh UCTHHHBIH rPagyHpOBOYHEIH KO3DOUIHEHT
aHTEHHBI ¢ NOrPEIIHOCTEIO + 1 dB, Ipy HCIONBE30BaHUM JaHHOTO METOJd Tpe-
Oyercsa BbICOKas KBaAHGUKALMS oneparopos. IIpu HCIonb30BaHUM MeTOma 3a-
MeHBI [ITBIPEBOM AHTEHHBI KOHJIEHCATOpOM ocoboe BHHMaHMe Tpebyercs yiie-
JHTH 3JIEMEHTaM MOAKIIOYerHsl, ocoDeHHo Ha yactoTtax cBeime 10 MHz, a tak-
€ IIPH MCIIONIb30BaHNY aKTHBHEIX aHTEHH.

B.1.1 OcnoBHbIe ypaBHEHHS, ONIHCLIBAIOIIHE HAPAMETPHI LITHLIPEBOH

AHTEHHBI
Jlna onpenencHus NelCTBYOIIEH BBICOTHI aHTEHHBI, COOCTBEHHON eMKo-

CTH M KO3((GUIMEHTa KOPPEKIUH 110 BHICOTE IITHIPEBBIX HIH OIHOIOIIOCHBIX
AaHTEHH HECTaHAAaPTHBIX Pa3MepOB HCTIONB3YIOT MIPHBEEHHbIC HHXKE YpaBHEHMS.
JlaHHbIE ypaBHEHMs CIIPABEUIMBEL TOABKO U1 LMJIHHAPHIECKIX LITHPEBRIX aH-
TEHH JUIMHOH MeHee A/8:

hez-é%tg—{?-, (B.1)
55,6k tggzﬂ
C, = (mﬁ)q S (B.2)
a A
Cr=20 log A,, (B.3)
rae: i, - JeAcTBYIONAs BRICOTA aHTEHHDI, M; 0 JSTANDART AGENTLIG!

h - peanpHas BBICOTA LUTBEIPEBOTO 3NIEMEHTA AHFGHH B T 1R 1SH, DAVLAT
NAZORATING MUVOFIGLASHTIRISH VA
AXBOROT TEXNOLOGIYALA I3

JOREY ETI8H BOBHOARMAS!
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A - IUTMHA BOJIHEL, m;

C,, - cobCcTBEHHAsA eMKOCTD HITHIPeBOi aHTeHHBL, pF;

a - paJnyc UITEIPEBOrO 3IEMEHTa aHTEeHHE], M;

C,, - K03 UIHEHT KOPPEKLHH 110 BEIcoTe, dB (ucx. 1 m).

B.2 MeTton onpeaejienust Kaau6posounore kodguuneHTa
WITHLIPEBOH AHTEHHBI ¢ HOMOIILIO JKBHBAJIEHTA AHTEHHBI

[Tp¥ H3MEPEHHIX JaHHLIM METOJIOM BMECTO PeanbHOH INTEIPEBOH aHTeH-
HBI MCIIOIB3YIOT DKBHBANEHT aHTEHHEI, KOTOPEIH MpeACTaBsieT coboi KOHCH-
CATOP eMKOCTBIO, PABHOH COGCTBeHHOM eMKOCTH LITHIPeBOi anTeHHBL. Ha skpu-
BAJIEHT aHTeHHSH! MOJAIOT CHIHAJ ¢ BBIXOJa TeHepaTopa CHrHAIOB U 3aTeM H3-
MEpSIOT YPOBEHE CHIHAJA HA BBIXOJE GHTEHHBI C [IOMOILBIO CXEMBI M3MEPEHNUS,
npeacTaBneHHoi Ha pucynke B.1. ['pajyupoBodHbIH KO3QPULHEHT AHTEHHBL
AF, dB (1/m), onpenensiioT 13 Beipaxenus (B.4):
AF = VD - VL - Ch, (B4)
rne: Vp - CUTHajl, W3MEPEeHHBIM Ha BBIXOE I'€HEpaTOpa CHUIHAJOB,
dB (1 uVy; '

¥V, - curHai, u3MepeHHbIi Ha BbIxoje anTenHbl, dB (1 pV);
Cy - K03(h(PUIMEHT KOPPEKIMH 10 BBICOTE (/11 IEHCTBYIONIEH BBICO-

te1), dB (1 m).

Amgrvsamep weneh

KeHan
{omranyLWER raHapaTepna QropHel  VismepliiransHadt
CXEME WTHipLeaGH (B0 KeHarn KBHET
BHTARHEI o o o
Pabe .
v
BT HE| H0-mmd
Bl A0d
SHTanne PR 1\ Wt
E T-coapuswrans (A) B0 02
[pumeyanus
1 ")KBHBAJICHT AHTEHHBI PA3MEINAIOT KAK MOXHO Omke Kk ucnsiryemomy TC. T-

COeMINTENh YCTAHABIUBAIOT KaK MOXHO ONHKE K DKBHBAICHTY aHTCHHEL

Jlwaa # tan kabeneidl Mexay T-coe/HATENEM H BXOJIOM OIOPHOI'O KaHala M MEKIY
T-coeqMHUTENEM A M3MEPHTEILHBIM KaHaIoM C NHoproM uamepexus 50 Q jomKHBI OBITH
ONIMHAKOBBIMH.

2 Jlix aHAIH3aTOPA HENelt NOCTOSHHBIE ATTEHI0ATOPE! HE TPEOYrOTCS.

Pucynok B.1 - MeToz rpagyMpOBKH ¢ UCIIOIB30BAHHEM aHalu3aTopa
0 7S TAUDART AGENTL%G%J;?IIeii
STANDARTLASHTFRISH, DAVERTS
widaaTi MUVOF LOLASHT 1R 1SH TA
AXBOHOT TEANOLOGLYALARTH
JORIY ETISH C(SHUARMASH
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Jnst mThIpeBOd aHTeHHbI BRICOTOH | m, 0oOBIYHO HCHOJB3YEeMOM MpH H3-
Mmepenusix B obnactu OMC, neficTByromas BeicoTa /i, paBra 0,5 m, ko3¢ duuu-
€HT Koppekiuu 110 BeicoTe (), paBeH muHyc 6 dB (1 m), a coOcTBEeHHAs eMKOCTS
C, pasna 10 pF.

Hpnmevanue - GopMynel Jus pacyera jeHcTByiomled BBICOTH, K0ddduuuenta Kop-
PEKIIHY IO BHICOTC H coBCTBEHHON eMKOoCTH LITBIPEBLIX AHTCHH HECTAHIAPTHBIX pasMeEpoB
npuBexeHsl B B.1.2.

JlonyckaeTcs ucnonb3oBaTh MO00H M3 ABYX ONHCAHHEIX HHXE METOIOB:
METOJ aHaJiM3aTopa Lened B cooTBeTCTBHM ¢ B.2.]1 uny MeTox reneparopa CHr-
najxoB ¥ usmepureins MPIT B coorsercTruu ¢ B.2.2. B o6oux Merogax HCITONb-
3YIO0T OJMH M TOT e 3KBHBAJIEHT aHTeHHB!. [Ipu paspaboTke 3KBUBaNEHTA aH-
TEHHBI HEOOXOAMMO PYKOBOJICTBOBATHCS MOJIOKEHHAMH pasjena B.3. Mamepe-
HUS[ BBITOJHAIOT H& JOCTATOYHOM YHCIE JacToT ¢ TeM, 4TODBI MONYyYHTh KpH-
BYIO 3HAYEHUH IPajyHPOBOHHOIO KOI(QHIHEHTa AHTEHHE B 3aBHCHMOCTH OT
4acTOThI BO Beel pabodeil monoce 9acToT aHTEHHEL

B.2.1 Meroa anaauzaropa nenei

Msmepenus MeTONOM aHajau3aropa Uenel OCyIIEecTBISIOTCS B CIenyro-
IEeH 11ocieIOBaATeILHOCTH:

a) TpaJyHpylOT aHAIH3aTOP Lelel ¢ kabensMu, KOTopbie 6yAyT MCHOIb-

30BaThCst IPH U3MEPEHUSIX;

b) cobupaioT cxeMy U3MEpeHHH B COOTBETCTBHU C pUCYHKOM B.1;

C) M3MEpPSAIOT HaIIPsHKEHHME B ONOPHOM KaHade Vp. Mamepsior manpsxe-
HUE B U3MEPUTE/ILHOM KaHane V. PacCUNThIBalOT rpagyMpOBOYHbIH KO HLU-
eHT 1o gopmyne (B.4).

HpHMC‘JaHHG - Tak xax 3HAYCHUS TONHBIX COHpOTHBHSHHﬁ KaHanos aganmn3aropa mue-

nel ovens Ommsky x 50 2 v BO BpeMs rpaJiyHpOBKH aHaIH3aTOpa KOPPEKTHPYIOTCS JHOOKE
oIIHOKH, QHKCHPOBAaHHBIE aTTCHIOATOPH! He Tpedyiores. [Ipy KenaHun MOXHO HCIOIL30BATE
(UKCHPOBAHHBIE ATTEHIOATOPHI, HO MX BKIIOYECHHME YCIOXKHAET TPaJyHpOBKY aHAM3aTOpa
nereii.

B.2.2 Metoa reHepaTopa cHTHAA0B B n3MepuTeas UPII
H3mepenus MeTosloM resepartopa curianos u usmeputenst UPIT ocyime-
CTBASIOTCA B CIIeAYIOIIEH NOCTIeA0BaTeIEHOCTH:
a) coOHpaloT cXxemy M3MepeHui B COOTBETCTBUH € PUCYHKOM B.2;
b) usmepsioT HanpsokeHue curHana ¥y, dB (1 uV), vHa BY Bhixoje aHTeH-
HbI, KOrja o0OpyIOBaH{E NOJCOEIMHEHO, KaKk yKazaHo Ha pucyuke B.2, u T-
coennHuTens (A) HarpyxxeH Ha 50 Q;
¢) mepekmouaroT Harpysky 50 () Ha BY BBIXOJ aHTEHHEI, a BXOIHON Ka-
Oenn m3meputena MPII - na T-coenuuutens (A), ocTaBisis HEU3MEHHBIM YPOBEHD
BY manpsxkeHHs Ha BbIXOJ€ IeHeparopa CHUrHanoB. MaMmepsioT yposenb Hamps-
Kexust curiana Vp, dB (1 puV). PaccqutsiBaiot rpalyHpOBOYHBIH KOIPQUIHEHT
nio dopmyie (B.4).
0 ZSTANDART AGEHTLI..
STANDARTLASHT ! [6% Dys s
RAZORATING MiUViFD . AsiTii M
BYBOROT T8 HC.0000 4 o iy
FOhEY ETSI Lugo 8 aniTS
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IIpu Harpyske 50 Q KCB pomken GEITH OdeHb HU3KUM (MeHee 1,05). Us-
mepurens MPIT nomxen nMeTs KCB menee 2. Hactora ¥ aMIUIATY/ia BbIXOIHO-

0 CHUrHajla reHeparopa CHUIrHaloB JOIAHEBL OBITh cTaGUILHEL.
[IpuMedarne - B rpajyupoBKe reHepaTopa CHTHALIOB HeT HeOOXOAMMOCTH, TaK KaK OH
HCTIONB3YETCS B KAUSCTBE CPABHUTENLHOTO HCTOUHHMKA.

TeHeparap CornacyiRiign CXaMe Wamepurans
B mureenon UWITHIPEBOR GHTRNHDI _ PIPT
o - _ _ _ . s
Prybem ey . _ I
. BHTEMHGE - O pl /1 “\Buen _. P -
SNANRRIEHT — _,// SHTEHHE! "
AHTEHAB] i P 50 2
TecoaouHmTas (A)50 £2
D
- - garpyska 50 Q;
PI. ¢uxcupopaussiil arreHroarop 10 dB
IpumeuaHus

1 DKBUBaieHT AHTEHHB! Pa3MEIAlOT Kak MoxHo Ommxe k ucmeityemomy TC. T-
COEMHHTETDb YCTAHABNMBAIOT KaK MOYKHO OIKE K IKBUBAICHTY AHTEHHEL.

2 Ecim KCB,, msmeputens UPIIl u redeparopa CHIHAJIOB Majibl, THOCTOAHHBIC aTTe-
HIOATOPEI MOT'YT He OTpeSoBaTECS HIIK HX 3aTYXaHHE MOKHO YMCHBIIHTS 10 6w 3 dB.

3 Jlnsa ymensinenus KCB, B OKBHBAJEHT aHTCHHE! MOTYT BCTPAaMBATBCA IPYIHE diie-
MEHTEI COTIacOBaHH.

Pucynok B.2 - MeToz rpagydpOBKH ¢ HCIIOJIb30BAHUEM FEHEPATOPA
curnanon v usmepuress MPII

B.3 DKBHBAJICHT AHTEHHbI

KoHaeHcaTop, MCHOAB3YEMBbI B KAUeCTBE 3KBUBATICHTA aHTEHHEI, OJDKCH
MOHTHPOBAThCA B HEOOIBIIOM METAITHIECKOM KOPITyCce Ha Hebonp1oN MetTan-
nudeckoi pame. BBIBOJIBI 9KBUBANEHTA JOIDKHBI OBITE KaK MOXHO KOpOUe (nmu-
Ha BBIBOJIOB He Bosee 8 mm). OHA JOJDKHBI HAXOJHTHCSA HA PACCTOSIHMH OT 5 J10
10 mm OT NOBEPXHOCTH METALIHYECKOTO KOpIlyca paMbl B COOTBETCTBUY C PH-
cyukoMm B.3.

§ "ZSTAMDART AGEHTLIG!
STANDARTLASKTIRISH, DAVLAT
NAZORATIRT MUVOFEOLASHTIRISH VA
AXBOKOT TEXNOLOGIVALARINI
JORTY ETISH EOSHGARMAS!
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PageeM, Hapaves Bi/EOfE| L KORIBHCETERE
BNC {n¥a KoHus)
e
HuzkoomrooToh
CORMMRATENS
AR COTTRCORAHIR
B PETHOMIN LIThiDR
MBTanmuSEcKen paWE
LR MOHTEME
C - emxocte anrewnsl C(, paccuMTaHHas M3 ypasHeHms (B.2); momyck

5 %, cepebpsinas cmoza; S - paccTosHue /0 BbIBOAA 0T 5 10 10 mm (Ipu 3aKIHOYEHHH B KOP-
nyc - 10 mm ot Bcex noBepxHOCTEH); L ~ jUIMBa BRIBOJA, AOTXKHA OBITH KAK MOXKHO MEHbIIC
(ne Bosee 8 mm; obmas [AiuHa POBOAA He JOMKHA OBITH Gonee 40 mm, BITOYAs JUIHHY
000HX BBIBOJIOB KOHJIEHCATOPA H JTHHY PatbeMa IITHPEBOH aHTEHHBI)

Pucynox B.3 - [lpumep KOHCTPYKIMH 3KBHBAJICHTa aHTEHHBI

T-coenuBuTeNH, MCTIONB3YeMBI B YCTAHOBKE [l H3MEPEHHs IPagyHpo-
BOYHOTO KO3 dULHEHTa KanuOPOBKH aHTEHHbI, JIOIYCKAeTCsl BCTPaHMBaTh B
KOpILyC 3KBHBaTEHTa aHTEHHBI. Pe3HCTUBHBIH aTTeHoaTop A obecHedeHMs
COINTACOBAHUS ¢ MEHEPATOPOM TaKKe MOXKeT OBITH BCTPOEH B KOPIIYC 3KBHBA-
JICHTa aHTEeHHBEL.

B.4 fIpaBuiksHOe NpHEMeHeHMEe IHTHIPEBON AHTCHHBI

KoHcTpykums WTHIpeBO# aHTEHHBI NPEAIONATAET €€ KCIIONB0BAHKE C
HPOTHBOBECOM M IUIf YCTAHOBKH Ha IUIACTHHE 3aszeMienus. Jis IrmomydeHus
TMPABUIIBHBIX 3HAYEHHUH HANPSOHKEHHOCTH NOAA HEOOXOAMMO CJIEXOBaThb MHCT-
PYKHMAM [IPOM3BOIUTEIS WM PEKOMEHTALMAM U1 HCITOIB30BaHHS IIPOTHBOBE-
ca WIH TJIACTHHLI 3a3eM/IeHNS.

Eciv B anTeHHe MMeeTca TenecKomuuecKuil UITHIPEBOH DIEMEHT, TO OH
HOKEH OBITh BBITAHYT Ha JUTHHY, YKa3aHHYIO B TEXHUUYECKOH JOKYMEHTAIMH Ha
aHTECHHY.

ITpoTusoBec IITHIPEBOH aHTEHHE! HOJKEH KPEIUThCS K IIACTHHE 3a3¢M-

JICHEL.
¢ ZSTANDART AGENTLIG!
STAKDARTLASHTIRISH, DAVLAY
MAZORATIN] MUVOFIGLASHTIRICH VA
AXBOROT TEXNOLOSIVA: A~ el
JORTY ET1SH EOBICARMAS!
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IIpunoxenne C
(obs3aTenpHOE)

Cucrema paMoOYHBIX aHTeHH U1 H3MePeHnH TOKa, HaBOAHMOro
MATHHTHBIM I10JIeM B floJioce yacrot ot 9 kHz no 30 MHz

C.1 Brenenune

B nacrosuieM NpunosKeHHH NpUBeIeHbl oNMucaHmne cucteMs! TPA s rio-
aockl 9acToT oT 9 kHz mo 30 MHz, Meron ee Banujaiuy, a Takcke kosddunueH-
THI TIepecueTa, YCTaHABJIUBAIOUIME COOTHOIUCHHS MEXIY TOKOM, HaBeIeHHLIM
MAarHUTHBIM T10J1€M, CO3/IaBaeMBIM UCIIEITYeMBIM TC, pacriooxxeHHEIM B LeHTpe
TPA, ¥ 3HaueHHEM MArHATHOrO IOJA, M3MEPEeHHOTO OOBIYHOM pPaMOYHON aH-
TEHHOH, PACIIONIOXKEHHON Ha ONpe/iesIeHHOM PacCTOSHHH oT ucrkiryemoro TC.,

C.2 Cucrema TPA

Cucrema TPA cocToHT U3 TpexX B3aHMHO NEPHCHIUKYIAPHBIX PAMOYHEIX
aHTeHH OOJIBIIOrO AHaMeTpa, onHcaHHbIX B pasgene C.3 u npeicTraBieHHBIX Ha
pucynke C.1. Best cucrema TPA nomxHa OBITH pacnosiosxkeHa H4 HEMeTaJLIHye-
CKO¥f IIOJICTaBKe.

Koaxcuanenerit kabenp 50 (2 MeXIy TOXOCBEMHHKOM H KOAKCHAILHBIM
IepeKIoYaresieM, a TaxkKe Kabeap MeKTy 9THM MepekioyarelieM H H3MepuTe-
aem MPIT 1oixHe!l UMeThH ITOBEPXHOCTHOE NMOTOHHOE ITOJTHOE COINPOTHBIIEHHE He
Honee 10 m/m na yacrore 100 kHz u 1 m{¥m - Ha wactoTe 10 MHz. Dro Tpe-
GoBaHMe BBHINOIHAETCS, HAIIpUMep, IIPH HCIIOJIL30BAHHH 3KPaHHPOBAHHOIO KO-
akcuanpHoro kadens RG 223/U ¢ ABOMHBEIM 3KpaHOM.

Bce coeluHUTENBHbBIE 3]IEMEHTH! JOIKHBI UMETh TTOBEPXHOCTHOE NOTOH-
HOE TI0JIHOE COTIPOTHBIIEHHE, CONIOCTABMMOE ¢ ITIOBEPXHOCTHEIM ITOTOHHLIM I10JI-
HBIM COIIPOTHUBIIEHKEM KoakcHaneHoro xabens. Jlansoe tpefoBaHue BHHIONHS-
eTcs, HampuMep, NpH ucnonszoBaHuM BNC pa3beMOB XOpouiero KadecTsa C
IIAHTOBBEIM (MY TOBBIM ) 32:KHMOM.

Bee xabenu noiokHb! OBITH CHaOXKeHB (EPPUTOBBIMH TIOTIOTHTEIIMHY,
4yTOo 0becrneduBacT [1OCIeJOBAaTENbHOE COIPOTHRIEHHE JIJIS CHH(pA3ZHOrO CHUrHa-
aa Ry > 100 €2 na wacrote 10 MHz. Jlannoe tpebosanme obecrieunsaercs, Ha-
IIPEMEP, €CIId KOHCTPYKUHMA (PeppHUTOBOrO TOPOHMIA COCTOMT M3 12 Kounel,
HMEOIIMX MarHHTHYIO IPOHHI@eMocTh B nipejenax ot 100 no 400 u cneayro-
Hi¥ie MAHUMAIbHBIE pasMepsbl: 29 mm - BHeWIHuHE quaMerp; 19 mm - BHYTpeH-
Hu# nramerp; 7,5 mm - BICOTA.

{ ZSTANDART RGENTLIGH i
STANDARTLASHTIRISH, DAYLAT

MAZORATING MUVOFIGL SHTLRIBH VA
RYBOHGT TEXHOLOGIVALA 1l

SORLY ETLSH EGSHOARMAS
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Henoityemoe TC /_\

|
I
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!
L |
| I
|| i
||
i
| o
| | Cete. | |
KoaxcuansHbiit | | nmaum; {!
nepekstoMaTans P
AN B
11
ViamepurencHoe |1 /.4
ofopynosaHne = Ly
// ;/
& 44
L L T T o e e v
thththth o | ?

QOCHOBaHKe ¥ CTON H8METAIINKHECKME

S - agTenHas upopesb; C - TOKOCHEMHHUK; I - (PepPHTOBLIH HOTTOTHTENE
Pucynok C.1 - Cuctema TPA
C.3 Koncrpykuus cucremsl TPA

KoncTpykuws, npeactapisiomas cucreMy TPA, BEINONHSAETCS H3 KOAKCH-
anpHOTO Kabeils, NIOBEPXHOCTHOE IOTOHHOE ITOHOE CONPOTHBJIEHHE KOTOPOTOo
cootBeTcTByeT TpeGopanuam C.2. Kpome Toro, CONpOTHBICHHE BHYTPEHHEIO
nposoparka TPA f0mkHO 6bITh focTaTrouno Hu3kuM. O6a TpeGoBaHus BEITON-
HATOTCS, HAlpUMep, TP UCIIONB30BaHMY SKPaHHPOBAHHOTO KOAKCHAIIBHOIO Ka-

0enst RG 223/U ¢ nBOHHBIM 3KPaHOM. : _
0 ZSTANDART AGEHTLIC!
STANDARTLASKTIRISK, DAJLAT
HAZORATINE MUVOF [OLAEHT LRI /A
AXBOROT TERHOLOGIYA: 2 14770
JORTY ETISH LG800ALMATE
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Tlnst coXpaHeHus KpyroBoil GopMbl paMKi M 3aIIUTHl KOHCTPYKIHI PO~
pes3u Kabellh YKIaJbIBAIOT B TOHKOCTEHHYIO HEMETATAICCKYIO TpyOKY BHYT-
PEHHAM [HAMETPOM NPHUOIM3HTEIBHO 25 mm, KaK roxasaHo Ha pucynke C.2.
JInist Tol Ke IeNM MOXKHO MCIIOIb30BaTh U APYTHe HOMETAIMYECKHIe KOHCTPYK-
IIHH.

HaMETRNITIAYBOKAR TOHKOOTERHAR TRYDKE AuaMeTRoM J,025 m

Mpopess  ff

KosuonanbHbil
uafams RE 228/

Pucynok C.2 - bojpllas paMo4Has aHTCHHA C IBYMA
IPOTHBOTIONIOKHBIMU DPOPE3SIMH, PACTIONOKEHHBIMH
CHMMETPHYHO OTHOCHTETBHO TOKOCheMHuKa C

CrasfapTHEIH quamerp paMku D pasen 2 m. B ciydac HeoOX0IUMOCTH,
HanpuMep, Tpu GONBIINX PasMepax HCIbLITYeMOTo TC, on MoxeT ObITh yBEIH-~
gen. Onnaxo B nojsoce wactor no 30 MHz MAKCHMATBHEBIH JIONYCTHUMBIN 1Ha-
METp [I0DKEeH ObITh He Gonee 4 m. JagsHelilee yBeaHUeHAS IUAMETPa MOXKET
BRI3BATH PE3OHAHCH HAa BEPXHHUX 4acToTax.

CriefyeT OTMETUTh, YTO C YBENMYeHHEM AHaMeTpa PaMKH dyBCTBUTEIb-
HOCTB K BHEIIHEMY TI0J0 (MCTOYHHK IOJisl HAXOJIMTCA BHE CHCTEMBI PAMOTHbIX
AHTeHH) YBEJWUYMBACTCS IPONOPUUOHATBHO NHaMeTpy, a JyBCTBATCILHOCTE K
M3MepAeMbIM CHTHAIAM 0OPATHO [PONOPIMOHANbHA KBAPATY MAaMETPa.

Jlse Tpopesd B GOJBINON PAMOUHOH aHTCHHE PacrioNoKEHR! ApYT IPOTHB
Jpyra CHMMETPHYHO OTHOCHTENBHO TOKOCHEMHHKA. [Hupuna mnpopeseil BO
BHELIHEM [IPOBOIHUKE KOAKCHANBHOTO Kabesls aHTeHHS! OIDKHA OrITH He Gomee
7 mm, kak noxasano Ha pucynke C.3. Kpas npopesu JI0KHb OBITE COEIMHEHEI

{7STANDART AGENTLIGH
STANDARTLASHTIRISH, DAVLAT
%%QﬁﬁhTiNi RUYOFTOLARHT IR I SH VA
AYBOROT TEXNOLOGIVA:AS I
JORLY BTISH EOSHCARRASE
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yepes ABe rapajulensHble napel pesnuctopos no 100 Q) coelMHEeHHRIX TOCIEN0-
BAaTe/IBHO, @ CepelrHa KaXIoH IMoCcIe/]0BaTeNbHON Leny - coeWHeHa ¢ BHYT-
PEeHHHM NPOBOJHUKOM KOAKCHAJIBHOIO Kalens aHTeHHBI.

PESHCTOPH 4 X

1000 i 1000 Eji

. “.'&!’*_"‘F S o8, T, A R NI ¢.v ‘ -

sSelata e lel STty

eeielelstatetety! | REARXHHKHA =

aSaseateretatere e teteleletetel: "

L) 15 8e0ata e Vet Pt te b et g
KOAKCHATEHEH Kabene 100 Q __': :{ 100 ¢ ¥

RG 223/
il MEHEE 7 i

Pucynok C.3 - KoHeTpyKuusa aHTeHHOH IIpopesn

C Kax0¥H CTOPOHBI IPOPE3H BHEIIHUH 3KpaH KOaKCHalbHOro Kabeis aH-
TEHHBI KPeIIsT ¢ IOMOMUIbIO CKOOBI K JIBYM NPAMOYTIOJIBHHKAM U3 MeIHOM (onb-
I'M Ha NEYaTHOH IJ1aTe, PacCTOSHUE MEXIY KOTOPBIMH AOMNHO OBITH HE MeHee
5 mm (pucynok C.4).

KoaKcHATEH B Fibens

RG 2234

B,
R &
TewATHAR tiard s myE
M IME TP AMOYTOIE HirKanms, _
TIPHITAMHEEIVEL K sﬂéugieb{y FOAKCHANBRLIA xabenn

R 22310

o "
.

TIP OB OfFEMEY e _“*‘%@

Pucynox C.4 ~ Ilpumep KOHCTPYKIIHH aHTEHHOH TIpopesH

UyBCTBUTENLHOCTE TOKOCHEMHHKA, PACHON0KEHHOTO BOKPYI BHYTPEHHE-
I'0 MPOBOJHHKA KOaKCHAJIbHOTO Kabens aHTeHHBI JoikHA ObiTh 1 V/A B Honoce

G ZSTANDART AGENTLIGE
STANDARTLASHTIRISH, DAVLAT
NAZORATIR] MUVOF IRLASHTIRISH 44
AXBORDT TEXNOLOGIYRLAIE

JORYY ETISH BOSHCARMASE
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yacTtoT oT 9 kHz 1o 30 MHz. BrocHMbIe TOTEPH TOKOCHEMHHKA TOKa JOJKHBI

OBITH JOCTATOYHO HH3KUMH (TIpuMedanue ).

BHewmHu|il IpOBOIHUK TOro Kadessl JOMKEH COeMUHATRCA C MeTalinde-
CKMM KOPIIYCOM, B KOTOPOM HaXoJuTcs TokocheMHHK (pucyHokx C.3). Makcu-
MaJIbHBIE pa3Mepsl JAHHOTO KOPIyca JIOJDKHBL ObITE NPUOIH3ATENRHO PABHBI

- mUpHHa - 80 mm;

- mnuHa - 120 mm;

- BeIcOTA -~ 80 mm.

[Tpumevanus

1 Jlas Toro, YTOOBI MOJYYMTH IUIOCKYIO YACTOTHYIO XapaKTEPHCTHKY OGONBINONH
paMoYHON aHTEHHBI Ha HUKHEM ydYacTKe mojocsl wactor o1 9 kHz no 30 MHz, BHochMble
HoTepH R, TOKOCHeMAUKA TODKHBI ORITh Meree 2 7L, na vactote /= 9 kHz, rae L. - BHAyK-
THBHOCTH TOKOCHEMHHKA.

Kpome T0oro, IOJDKHE! BEHIOIHATECS YCIOBHS:

(R, + R) << X;= 2 zf L na vactote 9 kHz, rae R; - CONPOTHBICHHE BHYTPEHHETO MIPO-
BOJIHHKA PAMKH, 2 [, - MH/IYKTHBHOCTE PAMKH. JTa HHAYKTUBHOCTE JHOMKHA ObITH paBHa IIpH-
SnusaTensso 1,5 pH.

CrenoBatefbHo, JUIs CTAHAAPTHIOBAHHOM TPEXKOOPAHHATHON paMOYHOH ayTeHHbl Ha
gactore /= 9 kHz 3nauenne X, = 0,5 Q.

2 Jlast MCKIMIOYEHHs T1apasuTHON eMKOCTHOH CBS3H Meway HcreryeMbeM TC u
TPEXKOOPIHHATHON PaMOYHOil aHTEHHOH paccTosHUE MEXIY HHMH [IOIDKHO COCTABIATH HE
meree 0,1 amamerpa pamku. Ocoboe BHEMaHHE crejyeT oOpaTHTL Ha kabeny MCIBITYEMOIO
TC. Kabenu J0mKubl OBITE YIOKEHB! BMECTE H BRIXOAHTEL B3 00BeMA PaMKH B OJTHOM OKTaHTe
Ha paccTosHuM He Meree 0,4 m oT moboil B3 paMoK cHCTeMBI auTeHH (pucyHok C.6).

EHyTREHHURE
MPUBLGHAR

BHaUHAR TROROIHMN,

COBIAHEHHEA .
0 METRITAM-ESHGA ¥R 0GHDA

MaHeg 120 min

[Tobruk ToKe 3, ,
T ' _ \A!Ee'ramn%mg
KopoBke

i i
\ﬁ;‘ﬁﬁ.ﬁm

Pucynox C.5 - KoHCTpyKIHA TOKOCHEMHMKE B METAILIMHECKOM KOpIIyce

0 ISTANDART AGERTLIGH
STANDARTLASHTIL ISR, DAYLAY
MAZORAT NI MUVOFICLASHYIRIGH VA
AYBOROT TEXNOLOGLYALARI#
]2 JORIY ETISH BOSHOARMASE
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FPasmepsl B METEXK

] chnbrryemaa _

Bcee xabean npoxoasT depes OlMH OKTaHT Ha paccTognun He Gimpke 0,4 m ot moboit
M3 TPEX pPaMOK

Pucynox C.6 - Ilpumep npokinaj Ky HeCKOIBKHX Kabenell oT
ucnsiryemoro TC

C.4 Baaupanua TPA

Banumanmo n rpagynpoky TPA BBITONHAIOT M3MeEpeHHEM TOKa 1,, Ha-
BojiuMoro B TPA OIOpHBEIM CUMMETPHYHBIM JIMIIONEM, OIMCAHHLIM B C.5, na
KOTOPBIH mojaercs Hanpaxenue ot BY redeparopa, HMEIOLIETO BLIXOIHOE [1OJ-
Hoe conpotuBnenne 50 €. 3nadenue storo curana U, U3MepseTcs Ha BRIXOJC
reHeparopa Ha Harpyske 50 () (cornacoBaHHELH pexuM). MarduTHoe mone, u3-
JTyHaeMoe AUTOJICM, TO3BOJIAET OUEHUTh 4YBCTBUTEsHOCTL TPA K MaruuTHO-
MY TOJTIO.

HaBenennsili TOK HODKeH H3MEPSTHCS B Mojoce yactoT oT 9 kHz mo
30 MHz nipu Bocemu nonoxkenuax aunois. IIpu npoBeneHHN M3MepeHHH IH-
NOJIb HOJDKEH HaXOMUTHCS B INTOCKOCTH ucnbiTtyeMoit TPA (pucynoxk C.7).

0 ZSTAHDART ARENTLIGH

STANDARTLASHTIRISH, WW "

NAZORATING MLVOF %QLASE’%T}&@ iiz-. LA
BYBOROT TEXNOLOGH ‘{%!jf\ -i:ié
JORTY ETISH EOSHOARMAS

LAY
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EOTbLURR BEMOHHAR SHTOHHE

DnogHx# Bunons

B 1BHEPATOR

Viemapumens &
PN

1 - 8 - TO3KITHH YCTAHOBKH JIHIIOAA

Pucynox C.7 - BoceMb ITO3MLHAN YCTAHOBKYM JMTIONA IIPH BajlMlaL{uu
6oNBIION paMOYHOH aHTEHHB!

B Ka)k/[0M H3 BOCBMH HOIOKeHHH K03(PPUIMEHT OLICHKHU, BHIPAKEHHBIH B

dB (1 Q) = 20 log (U,/I,), He momkeH ornudarses Gonee vem Ha + 2 dB ot ko-
s(duIEnTa OLIEHKH, TIpHBeJieHHOro Ha pucytke C.8.

B0

g

= 7O

-3

i 5

i s

e % N

g .\MR\“xN

s

EQG m\

=%

4

[}

™

l 100

110 . Z 4 8| 8|1 2 ) 4 fil g% z & g 8]t 2

S kHz. 30 M
- Yacrora

Pucynok C.8 - KoadduuuenT onenku GoNbIIo# paMOYHOH aHTEHHbL
JMAMETPOM 2 m

 "ZSTANDART AGENTLIGH
4 STANDARTLASHTIRISH, DAVLAT
8 HAZORATIN MUVOFLOLASHTIRTGH VA
ARBOHOT TEXNOLOGIVALA S
JORYY EVLSH LOSHEARMASH
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3uaveHun KodQGUIMEHTa OLEHKH, IPeiCTaBICHHBE HA pucyuke C.8,
CIIPaBe/UIHBBL ISl KPYTroBOH OGONBLION pPaMOYHON aHTEeHHB CO CTaHAapTHBIM
aunameTpoM D = 2 m. Ecnu guameTp kpyroBoii Gobimoit PaMO4YHOH aHTeHHH!
OTIIHYEH OT 2 m, TO KOI(DDHUILHMCHT OLEHKH IS HeCTaHJapTHOH Gonkmoil pa-
MOYHOM aHTEHHBI MOXHO TIOYYHTh W3 IaHHBIX, IPHBEACHHBIX Ha pucynxax C.8
u C.9.

15
% im _
4 10 B
[
<
5 15m
[ 5 = = = o]
(8]
0
o Zm
g o
2
4
__5 -
g im
L0
B
¢ _1n
ﬁgn 45 .
9]
T T | 1 T T T 1T 1
401 0p2 o005 01 02 g5 1 2 5 i 26 30
Yactora, MHz

Pucynok C.9 - UyscTBUTENEBOCTE Spy 60MBIIONH PaMOYHOH aHTEeHHE!
AHAMETPOM L) OTHOCHTE/ILHO GONBIIONH paMOYHOi
AHTCHHBI IMaMeTpoM 2 m

C.5 KoHeTpyKuus ARN0Jis

JMIoNE npeiHasHAYeH NIt U3TyUeHHs MATHUTHOTO [TON, KOTOpOe H3Me-
psroT ¢ momotkio TPA (pucynok C.10).

HUI01b BEINONHEH U3 KOAKCHANLHOTO Kabess Tuma PK-50, mupuua qu-
monst W= 150 cm, Bercota H = 10 cm (paccrosuue MEXy LeHTpaMu Kabemneil)
B COOTBETCTBHH ¢ pucyrnkom C.10.

IIpopess BO BHEIHeM MPOBOLHUKE KOAKCHATEHOIO Kabens MeuT JHIoND
Ha B¢ NONOBHHEL. OfHa NOJIOBYHA JMNIONS (TTPaBast - PUCYHOK C.9) 3aMeikaercs
HakopoTko na Kopryc BNC passema. K nenrpansuomy mreipro BNC passema
MOJCOCAMHACTCS  BHYTPEHHHA NPOBOJIHMK KOAKCHANBHOTO Kabenms muIons,
(POPMHPYIOIIETO JICBYIO [TONOBMHY AMIIONSA, & BHEIIHUH HIPOBOIHHUK - K KOPITYCY

pamena BNC. 0 ZSTANDART AGENTLIGH
STANDARTLASHTIRISH, DAVLA
RAZORATING MUVOFLCLASHTIRIGE V4
AABOHAT TEXROLOGIVALARTN
JORIY ETI SH BOSHOARMAS)
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BrelHh npDannHUR CHDEBRR,
COBIMHSHHDIA K BHYTDEHHEMY NPUBOLHARKY

} Tipases
CTOROHE

lNezsR
CTopDHE

Ovmorie & QUMMETIVND YL TRRHCROPMETOROM H=13om

IpeasyH
) cTopOHA

BNC

Pucynok C.10 - KoHCTpyKuus JHNONA ¢ CHMMETPUPYIOIIHAM
TpaHCHOPMATOPOM

Tt SKpaHMPOBAHUS COEJMHEHKH BONH3H pazbeMa HCIONB3YETCs He-
GosBIION MeTannuHdeckuil xoprnyc., BHemHuH NpOBOAHMK ABYX [OJIOBHH KOAK-
CHAIBHOrO Kabessi QUIMost TOJCOeIMHsETCs K 3TOMY KOPILyCY, KOTOPBIH ABIId-
eTcs OTIOpHBIM 3a3emMiieHreM pazbema BNC.

J{st obecrieverns )KecTKOH KOHCTPYKUHH JIAITONb YCTaHABIUBAIOT Ha He-
TPOBOJIAIIYIO IIOACTABKY.

C.6 KospduuneHnrsl nepecaera

C noMoipio Ko3dduImenTa nepecdera Tox /, HaBo MBI B TPA mcnb-
Tyemp TC, NepecuiTHIBAIOT B HANPSKEHHOCTS MArHWTHOTO 110714 H na onpe-
nenernoM paccrosHii d ot uctsiryeMoro TC (pucyrok C.11).

C moMouisio ko3 (UIMeHTa OTHOCUTEIEHON TyBCTBHTENBHOCTH OCYIIe-
CTBASIETCS TIepecHeT ToKa, u3MepeHnoro B TPA ¢ HeCTaHAAPTHLIM JIMAMETPOM, B
TOK, W3MEpEeHHBIH MpH Hcromb3oBanuu TPA co cTanjapTHHIM AUaMETPOM
D =2 omfpreyerii G19).

STANDARTLASHTIRISH, DAVLAT

HAZORATINE MUVOF LOLASHTLRISH YA

REhBORGT TEXNOLOGTYALARIN!
JORYY ETIGH BOSHOARMASH
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Pucynok C.11 - Koadduuuentr! nepecuera Cy, (Juis nepecyera B dB
(1 uA/m)) u Cyy (s mepecuera B dB (1 pV/m)) mist
ABYX CTAHAAPTHBIX U3MEPHTENBHBIX paccTostHui d (3
u 10 m)

KoadduuunenT nepecyera, 3aBUCUMOCTE KOTOPOr'O OT YACTOTHI IPEACTAB-
nena Ha pucynke C.1], NpUMEHSIOT TIPH PacrioIOKEHHH HCTOYHWKA TONS B
ueHTpe TPA n nepecynTHIBAIOT B [TOKA3aHUA PAMOYHBIX AHTEHH B COOTBETCTBHH
¢ 4.2. PamMouHy0 aHTEHHY Bcerja yCTaHaBIMBAIOT B BEPTHKAILHOMN IIOCKOCTH,
a ucroynuk MPII roBopaunsaroT TOMBKO BOKPYI' BEPTHUKAABHOM ocH. B stoMm
cllydae H3MEpPAIOT TOJNBKO IOPU3OHTANBHEIE COCTABAAIOLINE MArHHTHOTO IO,
napaineinbHbie IIaCTHHE 3a3eMiienyst. s BepTUKaNBHOW cocTaBagromeil Mar-
HUTHOTO II0M HCIIONB30BaTh KOdQPUIHMEHT Nepecuera He aonyckaercs. OqHa-
KO JaHHBIA KOS(MQHUIHEHT MOXKHO IPHMEHATH, €CIH PAMOYHYIO aHTEHHY ycTa-
HABJIMBAIOT B FOPHU30HTAIBHON TUIOCKOCTH HIH MctiblTyemoe TC noBopaunraoT
Ha 90° npm BepTHKAILHOM IOJOXEHHU AHTEHHBI, YTO COOTBETCTBYET H3Mepe-
HUIO BEPTUKAIBHON COCTaBISIONIEH MAarHUTHOIO MO,

Ecmu peabHOe MECTONO0KEHHE HCTOUHHKA ITOMEX BHYTPH HCIIBITYEMO-
ro TC naxomurcs Ha paccTosHMM MeHee 0,5 m OT IEHTpa CTaHAAPTH30BAHHOM
PaMOYHONW aHTEHHbI, Pe3yJbTaThl M3MEPEHUS JO/DKHBI OTIHYAThC OT pe3yibTa-
TOB, [OJIYYEHHBIX IpH pasMelleHUd HCTOYHMKA B LieHTpe, He Oojiee yeM Ha
3 dB.

Hanpsxennocts Marnuthoro nons H, dB (1 pA/m) npu rtoke
1, dB (1 pA), usmepeHnas Ha pacCTOSHUH d, UMEeT BUJ:

H[dB (1 pA/m)] =7 [dB (1 pA)] + Cax [dB (1/m)], (C.1)

rae: Cya, dB (1/M) - koadduieHT repecyera TOKa B 110J1€ I KOHKPET-
HOT'0 paccrosHus d, korna H Beipakeda B dB (1 pA/m).

0 "ZSTAHDART AGENTLIG!
STANDARTLASHTIRISH, DAVLAT
HAZORATIWE MUVGFICLASHTIRIGH 42
AXBOROT TYEXNOLOGIYA: A IE‘H87
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O‘z DSt CISPR 16-1-4:2013

Koadduument nepecyera Cya SBISETCA YACTOTHO-3aBACHMOR BeJIMUMHON
W A CTaHJapTH30BAHHAIX H3MEPUTENBHEIX paccTosnuil 3 u 10 m npeacrasiex
Ha pucysxe C.11.

OrnocutenbHas 9yBCTBHTENBHOCTE Sp, dB, TOKa, H3MEPEHHOIo B 60Ib-
IIOH paMOYHOH aHTeHHe AHaMeTpoM D, m, ¥ TOKa, U3MEPEHHOro B GONBLIONH
paMOYHOI aHTEHHe CO CTAHHAPTHRIM AuaMeTpoM D = 2 m, NpejCcTaBleHa Ha
pucyrke C.9 Jis HeCKONEKUX 3HadeHwH D. B 5ToM cliydae COOTHOIIEH e Oyner
UMeTh BUJI:

H[dB (1 pA/m)] =1 [dB (1 pA)] - Sp (dB) + Cpa [dB (1/m)]. (C.2)

Hpnmeyanue - [l pacueTon noMex HCHONB3YIOT 3HAYEHHE HANPSIKEHHOCTH MAFHHT-
Hoto moxst £, dB (1 pA/m) Bmecto dB (1 pV/m). Ilpu HeoGXOUMMOCTH TAKOTo Iepectera co-
otaomenue /8 dB (LA/m) 1 8 dB (pV/m) nomxuo H61Th:

H[dB (1 pA/m)] = H [dB (1 pA/m)] + 51,5 [dB (1 ©Q)]. (C.3)

HAns ynobersa na pucynke C.10 Takxke nmpejicTaBied Koa(pduument nepe-
cueta Cyy A7 npeobpaszosanus / [dB (1 pA)] 8 H [dB (1 pV/m)].

Himxe npuseniens! npameps! npuMeresns spipaxcernii (C.1) - (C.3) u pu-
cyukoB C.9 u C.11:

a) npumep: yactota wsMmepenus f = 100 kHz, auamerp pamxu D = 2 m,
ToK B pamke / = X dB (1 pA). Vicnonssysa ypaerenne (C.1) 1s pacyera Hampsi-
’KEHHOCTU MarauTHoro moist H, dB (1 pA/m) u pucynox C.10, nonydaem:

-npi d =3 m H [dB (1 pA/m)] = X [dB (1 pA)] + Cs, [dB (1/m)] =
=(X-19,5)dB (1 uA/m);

~apr d =3 m H [dB (1 pA/m)] = X [dB (1 pA)] + Cyy[dB (1 Q/m)]=
=X+ (51,5 -19,5)] dB (1 pV/m);

b) mpuMep: yacrota mamepenus /= 100 kHz, guamerp pamku D = 4 m,
ToK B pamke / = X dB (1 uA).

Hcenonesys pucynok C.11, nonydaem, 4ro 1o xe camoe ucnutyemoe TC
HasouT ToX / [dB (1 pA)] =X - S5 (dB) = (X' + 13) dB (1 pA) B Gombmoii pa-
MOYHOH aHTEHHE CO CTaHIapTHEIM auaMeTpom D = 2 m;

¢) Ilpumep: HeoOxomumo mpopecTH Baiujanmio TPA  jpuaMeTpoM
D=3 m.

B atom criyuae xosdduuneHT nepecyera HaXoIaT MyTeM no6aBeHus S; K
KO2(hOUIHEHTY OLIGHKH, TIpe/icTaBIeHHoMy Ha pHeyHke C.8, Ha Kak 1ol yacToTe
B COOTBETCTBUH ¢ pHCyHKOM C.9. CnenopaTeibHO, €CIH YACTOTa HIMEPEHHA
pasHa 100 kHz, xospduument onenxn mna TPA muamerpom D = 3 m pasen
pasHoctH [73,5 - (- 7,5) =81 dB (1 Q)].

: ART AGENTLIG

ST?NS:;?SESHTIR%SH' DAVLAT
MAZORATING WUVOF {OLASHT IR ESH VA

RYBORDT TﬁX%‘éGLGG%YﬁL&RH}i
JORIY ETISH BGSHOARMAS:
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Ipujoxenue D
(cnpaBounoOe)

OcobeHHOCTH KOHCTPYKIHH OTKPBITHIX H3MEPHTEALHBIX IJIOIIA0K
B nnoJroce gacror or 30 no 1000 MHz

D.1 O6mme moJioReHHu s

OcHoOBHBIC TTOROKEHHU:A, Kacarolyecs KOHCTPYKLHMH OTKPBITHIX HW3MEpH-
TeNBHBIX IUIOLWAA0K, OpuBeaeHbl B 5.1 - 5.5 Hacrosiero cranjapra. B HacTos-
IleM TIPHJIOXKEHHH [pHBeleHa NOTIONHHTENIbHAsS HHQPOPMAIHs, IMOoJIe3Has NpH
APOSKTHPOBAHMH IICINAJKM M 3alHTHOTO BCEINOTOAHOTO COoOpyKeHua. Ilpu-
TOXHOCTh KOHCTPYKHUHH OTKPBITBIX H3MEpPHTENbHBIX ILIOIIAJOK HA IPAKTHKE
onpeneNnsroT usmepeneM NS4 B COOTBETCTBUH C 5.6. |

D.2 KoueTpyKiuns niaacTHHBI 3a3eMIeHHA

D.2.1 Marepuan

PexoMeHIyeMBIM MaTepualloM IS IUIACTHHBI 3a3¢MIICHUS U3MEPUTENh-
HBIX TIOWAA0K ABNsgercsd Metanna. OOHAKO Ha NPakTHKe He BCET/a BO3IMOXKHO
HCIIONIB30BAHUE METAUIMYECKUX ILNACTHH 3a36MJIEHUS JUI U3MEPEHHUS BCEX TH-
OB o0OopyzoBaHus. B KayecTBe NIACTUH 3a3eMIICHHS MOTYT HCIOJIB30BaTHCH
CILIOUIHBIE METUINYECKHe JIUCTH, MeTalsindeckas (oibra, nephopupoBaHHEIH
MeTasll, apMHUPOBAHHAS TKAHb, IPOBOJIOYHEIH IKPaH B METAIMYECKas pelleTKa.
[TracTuHa 3a3eMileHHs HE JOKHa HMETh HUKAKUX pa3pblBoB. PeKoMeHayeMBbli
MaKCHMAanbHBIH pa3Mep oTBepcTHH s nepdOpHpOBaHHBIX IUIACTHH HIH pe-
meTKH cocTaniseT 1/10 nnuHbBl BOAHBI Ha CaMOH BBICOKOH YacTOTe M3MEpeHHs
(oxono 3 cm Ha yactote 1000 MHz). Ilnactura, cobupaemas u3 OTHEILHBIX
NHUCTOB, PYJIOHOB HJIM 4YacTel, JOJDKHA OBITh NPONAasHa MM CBapeHa I10 CTHIKaM
NpeAnoYTHTENILEHO HEelPEPhIBHBIM IUBOM, HO B JH000M Cly4ae IPONyCcKH Naiku
HJIM CBApKM He JOJDKHEI npeBbiuaTh 1/10 amunsl BonHRL. Hanwaue TonCTEIX MU-
DIIEKTPUYECKHX NOKPBITHH (TaxKX, HAalpuMep, Kak IecoK, achalbT WIH JepeBo)
Ha [MOBEPXHOCTH METALTHYECKUX TUIACTHH 3a3€MJICHHss MOXKET HPHBECTH K TO-
MY, YTO XapaKTEPUCTHKH 3aTYXaHUS IUIOMAIKH Oy YT HEIIPHEMIIEMBI.

D.2.2 HepoBHOCTH HOBEPXHOCTH

Kpurepuii mepoxopsaroctd (110 Penero) obecrieyuBaeT IOIE3HYIO OLEHKY
MAKCHMAJILHO AOMYCTUMOH HEPOBHOCTH TUIACTHHBI 3a3€MIIEHUS B CPEIHEKBA/I-
patu4HbIX 3HaveHwsx (pucyHok D.1). Jlns OG0IBIIMHCTBA HCHONB3YEMBIX Ha
ApaKTHKe H3MEePUTEIhHBIX TTOMIAN0K, OCOOCHHO IIPH U3MEPUTEIHHOM paccTos-
nHuy 3 m (tabmuua D.1), nonycTumoit cukTaeTcst HEPOBHOCTD ILTOIIAAKH 4,5 cm.
g nnowanok ¢ uaMepuTeNlbHBIM pacctosHueM 10 u 30 m nomyckaercs 6onb-
11asg HEPOBHOCTH MOBepxHOCTH. [yt Toro, yroOBl ONpPENENHTh, SBIACTCS JIH

0 ZSTANDARY AGENTLIGH
STANDARTLASHTIRISH, DAVLAY
MAZORATING MUVOFIOLABKTIRISH vA 8O
AEBOKOT TEXHOLOGIYALARIN
SGRIY ETISH BOSHOARMAST
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3HAYEHHE HEPOBHOCTH JOIYCTHMBIM, HEODXOAMMO OCYIIECTBHTE IPOLEAYPY
BaTHIALMM [UIOIAKH B COOTBETCTBHM € 5.0.

JIyTiQ_

Pucynok D.1 - Kpurepuil 11epoxoBaTOCTH [IOBEPXHOCTY MIIACTHHEL
sazeMienus (o Penero)

Tabnuua D.1 — JJomycTUMbIC 3HAYEHHSI HEPOBHOCTH H3MEPHTEIBHBIX

TLIOIAIOK
I/ISMGpHQ Bricora MaxkcumMankHas MaKCHMaHLHaﬂ CpeHEeKBa -
TeNLHOE MCTOYHUKA BBICOTA PUEMHOH paTHYHas HepOBHOCTE b
paccTosHuE | NOMeX /;, m AHTEHHB! /1y, M B enuaHiax | npu f= 1000
R, m JUTHHBI BOJIHEI MHz, cm
3 1 4 0,154 4,5
10 1 4 0,28 A 8,4
30 2 6 0,49 A 14,7
3Havenue b BEYUCIIOT 0 hopMye:
A
b=l D.1
8sin (D-1)

rae: f - yroJ najxeHuns yva.

D.3 Cucrema obecnedenns paborst HenbiTyemoro TC

[ToxBoaKa CETH MUTAHMWA WIM CHCTEMBI 3JIEKTPOCHAOKEHUs K HCIIBITYe-
mMomy TC HO/DKHA BHITOJHATHCS (€C/IU BO3MOXKHO) 11071 TNTACTHHOH 3a3eMIIeHAS
¥ IpeAIIOYTHTENBHO TI0A NPSMBIM YIIIOM K OCH m3MepeHus. Bee npososa, xabe-
IV ¥ TPAKTBI, MAylEe K IOBOPOTHON nmiuaTdopme uim wacey ucnsiryemoro TC,
TOMKHEI TIPOXOAMTD 101 ILIACTHHOH 3aszemuieHust. B ciydae, eciIi Takyio Tpac-
CHpPOBKY BBINOJHHTH HEBO3MOXHO, TO TpPOBOja KH3HEOOeCHedeHUs HCIIBITY-
emoro TC npoxnaipiBalOT IO TIOBEPXHOCTH INIACTHHEBL 3a3€MIICHUS, HO 3al0f-

JHIO ¢ Hed ¥ KPersiT K Hel.

£ ZSTRHDART

GENTLIGE

ST ANDARTLASHTILIEH, DAVLAT
AZORATIRG MEVOE IGLASHTIRTSH VA
AYEOROT TEXNOLOGLVALARIRI
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D.4 KoncTpykuns HaBeca, 3allHITAIOIIEr0 0T aTMocdepHbIX
ABJeHHH

D.4.1 MaTtepuaJibi 4 KpenaeHus

Ho gactorer 1000 MHz ToHKHE CEKIIMH U3 CTEKIIOBOJIOKHA U OOJIBIIMHCT-
Ba JIPYTHX ILIACTMAacC, CHELHATLHO 00paboTaHHBIX JEpPeBSHHBIX H TKAHEBBIX
MaTepHanoB He OyAyT BHI3BIBATH OLIYTHMOTO 3aTYXaHWUS H3NYYEHHH OT HCIEI-
tyemoro TC. OmHako TOTJIONIEHHe BIard HEKOTOPBIMH MaTepHaiamMy (HampH-
Mep, AePeBOM M HEeHJIOHOM) MOJKET BBI3BATDL NTOTEPH Mepeadn, eClid H3AyUYeHHe
WPIT namepsror depe3 takod Mmarepuan. Heobxoaumo mno3adoOTHTBECS O TOM,
4yTOOB! BAra, cTOS4as BOJA U JeJl He HAKAIUIMBAINCE HA KOHCTPYKIMAX HJIK B
MaTepHane, QOPMEPYIOIIEM NaHHYIO KOHCTpYKUHIO. Ilepwomwdecku cruemyer
IPOBOJIUTE ITPOBEPKH Ha HANMude OCTOPOHHHUX IPEeAMETOB, KOTOPhIE MOTYT
OKa3aThCs Ha KOHCTPYKUHSX U BBI3BATH OITHOKH ITPH H3MEPEHUsX.

Mcronp30oBaHie MeTaaia BHIIIE IUJIACTHHBI 3a3eMJICHHSA HO/DKHO OBIThH
CBEJIEHO K MHHUMYMY. PeKoMeHAyeTCs MPUMEHATE IIJIaCTMACCOBEIE HIIU TKaHe-
BbIe Kperexkuble s5ieMenTsl. JIiobsle ankeps!, CBaW WM aHAIOI'MYHbIE KOHCTPYK-
UK JOJDKHEI OBITH BRIHECEHBI AOCTATOYHO JajeKo OT pabodero obbema ¢ Iie-
JBI0 YCTPAHCHUSA WX BIUSAHHS HA U3MEPCHHS.

D.4.2 lonoauuTeakHble NpUcnocodIeHus

Bce nerany KOHCTPYKIUMH JMOJDKHBI OBITH BBITOSHEHBI 3 MaTepHalloB, He
OTPaXarMIUX DASKTPOMATHUTHEIE 11014, BeHTUISTOPs! WiIK TpyOOIpOBOAE! JIst
HArpeBaHMs, OXJKICHHS WM TMoJavd BO3AyXa (€ClH OHH HEe BEINONHEHBI M3
HETIPOBOJAILEI0 MaTepHalla MM He MOT'YT OBITh PAcIIONOKEHB] 10/ MeTajUTH4e-
CKOHM TIIAaCTHHOW 3a3eMJIeHHS) MOJDKHBI pacrlojiaraThCsd BHE 30HBI U3MepeHHH
MM 3HAUHMTENRHO HIDKE HEMETA/UTMHECKOH IIacTHHE! 3azeMiieHus. g obecre-
YeHUss HOpPMaIbHOH paborhl o0opynoBaHus PEKOMEHIYETCA KOHTPOIMpOBAThH
TEMIEpaTypy M BIaXHOCTh OKpyXXaiowe# cpensl Ileperopoiku uny oxHa He
JOTDKHBI UMETH METAJUIMYECKMX NOKPHITHH WX paM. EciM Haj ruiacTHHOH 3a-
3eMJIEHHS Pa3MEIaroT NOPYYHH HIIM CXOJHH, TO UX HU3TOTaBIHBAIOT U3 HENpO-
BOJAILIET0 MaTephala.

D.4.3 Pazmep

Paszmep 3alIUTHOTO COOPYIKeHUA (HallpUMep, HaBeca) 3aBHCHUT OT pa3Mepa
ucnbiTyemMoro TC W OT Toro, ciie/lyer i BKIIOYATh B 30HY, OXBaTHIBAEMYIO 3a-
(IMTHBIM COOPYXXEHUEM, MecTa PaclONOKEHHS aHTEHH WM TOJBKO 30HY Haj
ucnbityembiM TC. Ilpu aTOM cnefyer y4uTHIBaTh 30HY HaJ U3MEPHTENbHOH yc-
TAHOBKOH HJIM 30HY, BKIIIOUAIOLIYIO B ce0s paclonoXeHue IPUEMHON aHTCHHB,
1 HaubOOJBIIYIO BBICOTY IO/IbeMa HPUEMHON aHTEeHHBI 1IpH H3MEPEHUSX BepTHU-

KaJNBHOM MOJIApU3aIlHN.
0 ZSTANDART AGENTLIG!
STANDARTLASHTIRISH, DAVLAT
BAZORATING MUYVOFIGLASHTIRISH VA
AXBOROT TEXNOLUGIYALARINI
JORIY ETISH BOSHOARMAS!
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D.4.4 CrabuabLHOCTh CBOMCTE MaTepHaia B 3aBHCHMOCTH OT BPCMEHH
U MOTO/HBIX YCIOBHH

Tins oGHApy)XeHNs AHOMANHH, BBI3BAHHBIX yXyALICHHEM COCTOARMA Ha-
Beca [T 3ALUATH OT HETATUBHBIX IIOTOIHBIX yCIOBUH (HarpuMep, OT IIOTIIoIe-
HHUS BIArW) WIM Topuedl MaTepuaoB HaBeca, PEKOMEHAYeTCs INCpHOAMHECKH
[[POBOJHTE M3MEPEHHs HOPMalM30BAHHOIO 3aTyXaHHs IUIOMALKH. IIpu 21rom
TaKxKe CileyeT NpoBepsTh Kamibposky BY kabeneit, mpubOPOB U HHCTPYMEH-
TOB, HCIIOAB3YEMBIX TIpU M3MepeHusx. Ecin Npu3Haky yXyACHUs MaTepraia
He o0HApyXKeHB! (HanpuMep, MaTepral He MEHACT 1(BET), IIPOBENEHHE H3Mepe-
HWH OIMH Pa3 B IIECTH MeCUEB OOBIYHO ABNAETCA JOCTATOHBIM.

D.5 MosopoTHbiil cToi (nuaTdgopma) H YCTAHOBOYHBIH CTOI

Jlta ynoGcTBa H3MEPEHHUS HICKTPOMArHATHOIO M3y qEHHI HPII co Bcex
cropon ucnsityemoro TC pexOMEHIyeTesl HCNONb30BATE [IOBOPOTHBIH CTON U
cTON Ay pasmenenwst ucnsiryemoro TC (narnee - ycTaHOBOYHBIH cToi). [lopo-
POTHBIA CTOJL MMEEeT y3ell BpalleHus, a YCTAaHOBOUHBIH CTOJN UCHOJIB3YIOT JUIs
nosurroHupoBanyst ucnsiryemoro TC Ha u3MepuTenpHON momake. Jlanee
pPACcCMOTPEHb! KOHCTPYKLMH TIOBOPOTHOIO H yCTAHOBOUHOTO CTOJIOB.

Y noBOPOTHOTO CTONA C Y31IOM BPalleHHs, PACTIONOKEHHEIM HIDKE yPOB-
HS 3eMJIH, Bpamarouiascs IOBEpXHOCTD (KpBIIIKA) MMEET BJIEKTPHYECKOEe CO-
emyHeHMe ¢ TUIACTHHOM 3asemnenus. Ha Bpalaoeiics KpaIike pasMeIiarT
YCTAHOBOUHBIH CTOJI; BBICOTZ YCTAHOBOWHOIo CTOMA moinkya OBITh paBHA
(0,8 £ 0,01) m npy M3MEPEHUH IO VPIT ot vacTonsHex TC ¢ €ro pasmeniaroT
TaK, 9ToGHI €ro UeHTp B FOPM3OHTANBHOM IUIOCKOCTH COBHANal ¢ NEHTPOM To-
BOPOTHOTO CTONA, 0becHedHBaloIIM BpatiCHHE. [Mpn u3MepeHuH HOpPMalu30-
BAHHOTO 3aTyXaHMs IUTOLIAKH YCTaHOBOYHBIH CTON yOupaoT.

ITpu uamepennn nojis MPTT oT HANOALHEIX TC oHM AOMKHS! OBITH M30JIH-
pOBAHBI OT ILPOBOJAIIEH IOBEPXHOCTH HMOBOPOTHOIO CTOMA (coeIMHEHHOrO ¢
IacTHHON 3a3eMileHHs) MyTeM YCTAHOBKHM HX Ha HENPOBOJSUIYIO MOACTABKY.
BricoTa HEIPOBOISILEH IIOJICTABKH TOJUKHA oprrh 0,15 m. Ecnu y uenbITyeMOro
TC ecTh HEMETATTHYECKHE KOJIECHKH, HENPOBOAANIAS MIOJICTABKA HE TpebyeTcs.
Tlpy H3MepeHHH HOPMANM3OBAHHOTO 3aTyXaHHs IIOIaAKU HETIPOBOJIALIYIO
nojcTaBKy youpaior.

Ecnu y3es Bpallei#s BCTPOEH B YCTAHOBOUHBIH CTOJI, HaXO/UIMIMKCA Ha
TTOBOPOTHOM CTONE (COeTHHEHHBIM C MIaCTHHON 3a3eMIeHHs) WK Ha I17aCTHHE
sazeMJIeHUs 6€3 ITOBOPOTHOTO CTONA, BBICOTA YCTAHOBOYHOIO CTONA HOJKHA
661th (0,8 £ 0,01) m - 11 HACTONBHBIX TC wau se npessiomats 0,15 m - q7s Ha-
noasabix TC. ,

BBICOTY YCTAHOBOYHOIO CTOJA A8 HCIBITYEMOro TC B MOJHOCTEIO e3-
5XOBBIX KaMepax He yKasbIBAIOT, OHA 3aBMCHT OT XapaKTepHCTHKH 1OTJI0ILAL0-
nero mMarepuana u padodero o0beMa HONHOCTEIO Gessxopoit kamepsl. Tlpy u3-
MepeHHH HOPManH30BaHHOTO 3aTyXaHWs ILIOIHA/IKHA yCTAHOBOUHBIH cTOT yOH-

ParOT.g ZSTANDART AGENTLIG!
STANDARTLASHT!REEH, DAVLAT
TORAT IR MUVOF LOLASHTLRISH VA
AXBOROT TEXNOLOGHYALAR IR
JORTY ETIGH BOSHEARMAS
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Ilpumeuanne - Ecmu B xomimekre ucnsiryemoro TC mMeercs CTON-TOACTaBKA, sB-
nsronwMica coctasHol wacteo TC, To ero ciemyeT HCIONB30BATH BMECTO YCTAHOBOYHOIO
cTONA.

D.6 YeranoBka MauThi IpHEMHOM alTEHHbI

HpueMHyro aHTeHHY KpenaT Ha HellpoBoAsileld MauTe (WTaTuse), obec-
eYHBAOLIEN (€M) IOABEM aHTEHHB! Ha BBICOTY OT 1 10 4 m - IpHU U3MepuTeNh-
HEIX paccToausixX 10 m u Menee v ot 1 10 4 m UM 0T 2 10 6 m - IpH U3MEPH-
TeNBHBIX paccTosHUIX Gonee 10 m.

Kabenr 1moicoeIMHAIOT K CHMMETPUPYIOILEMY YCTPONUCTBY aHTEHHBI TaK,
4TOOBI 715 AHTEHH C TOPU3OHTANBLHON nonapu3armeil Ol GbUI epHeHUKY/IApeH
OCH DAacTOIOKEHUs DJIEMEHTOB aHTEHHHI Ipd 000 BRICOTE AHTEHHB! A
obecreyenns Oananca OTHOCHTENHHO 3emitd. Kabelb OT CHMMETPHPYOIIEro
YCTPOHCTB2 NIPHUEMHOW aHTEHHB! JO/KEH OBITH PACIIONOXKEH Ha PACCTOAHHH
npuOIH3nTeNEHO HA 1 m unu Gonee no3aay NMPHEMHOM aHTEHHEI, a 3aTeM OIIy-
LIEH BEPTHUKATLHO K 3a3eMiAroiel ruiactune. M3 31oit TOYKH oH momkeH 65T
IIPOJIOXKEH IO MIACTHHE 3a3eMIEHUs WM T10]] Hell Tak, 4ToOBI He MeIaTh I1po-
1eccy usmepenus. Kabens Mex/ry anteHHO# u uaMeputestem UPIT nomxeH 6b1Th
KaK MOXHO KOpo4e aus obecrnedeHUs HpHEMIIEMBIX YPOBHCH NPHMHHMAEMOTO
cHrHana Ha yacrore 1000 MHz.

Jlns anTeHH AMIIONIBHOTO THTIA C BEPTHMKAIBHOM IToNspH3anueil kaberms
mmeputemo MPII fomken GbITh pacionokeH 3a IPUEMHO aHTeHHOM Mo ropu-
30HT&JIM, T.€. IapajUIe/IbHO IUIACTHHE 3a3eMJIEHHs, HAa PAacCTOSHHH NpuOIn3u-
TensHO 1 m unH Gonee, a 3aTeM ONyLHEH K ILTACTHHE 3a3eMienus. JlocTaTouHol
OyZneT IAnMHA HecyIled KOHCTPYKLMM aHTeHHB! nmpubnusurensho 1 m. [laree
pacronoxerue xabens x u3mepuremo MPIT ommKHO cOBHAaiaTh ¢ pacrosoxe-
HHEM [T aHTEHHBI ¢ FTOPH30HTANBHOH MOMSPH3aIiCH.

B oboux ciay4asx croco® KpeniieHust aHTEHHbI H PACIIONOXKEHHE KOaKCH-
aneHBIX KadeneH, NoACOeTHHEHHBIX K aHTEHHE, He JO/IKHBI OKA3bIBATh BIAMSHUS
Ha K03 pULMeHT ee KaTHOPOBKH.

0 7STANDART AGENTLIGH
STANDARTLASHTINISH, DAVLAT
BAZOBATING MUVOFTOLASHTIRICH
AXBOROT TEXRE SRR
JORYY ETISH 208 ALMAGE
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Hpunoxesue E
(0Gs3aTeNBHOE)

MeTox BaAHAANHM OTKPbITOH H3MEPUTEeILHOH NIOMAXAKH AJd
noxockl yacrot ot 30 no 1000 MHz

E.1 O0mue 000KeHHus

B 5.6 HACTOSIIEr0 CTaHAAPTa COAEPXKATCA OCHOBHBIE TPeOOBaHMA M Me-
TOZB! ONPENENeHNs TIPUIOIHOCTH IDIOMAAKA C MOMOIIBIO nimeperuit NSA. B
HACTOSIIIEM HPHUIOKEHNU IIPHBeJIeHa ToMarosas MeTOJIUKa BbIIONIHEHHA U3ME-
pennit NSA.

E.2 MeToJ IHCKPETHBIX 4AaCTOT

E.2.1 N3mepureabHast yCTAHOBKA

JieMEHTH H3MEPHTEIBPHOH YCTAHORKH IIOKa3aHbl Ha PUCYHKAX 4, 5, an-
TOCTPUPYIOIMX pacronoxenne o0OpynoBanHMa [ H3MEPEHMs 3aTyXaHud
MOIAAKY PH TOPU3OHTAIBHON U BEPTHKAIBHON TONAPU3ALAAX aHTCHH. Iene-
paToOp CHTHATOB COGMHAETCS C lepesiatomeH anTenHoit npu momouw BY kabe-
na. Tepenaronylo aHTEHHY Pa3MeIaloT Ha BBICOTE h; (3HayeHus h; TIpHBEJICHBL
8 TaGumax E.1 - E.3) i BeI6UpatoT Hy:KHYIO nolspusaiuio. Eciy ueronssyeres
HACTPaHBAEMBbLH 110 JTHHE U0, TO PeryUPYIOT ero JUIHHY.

[IpreMHYIO aHTEHHY MOHTHPYIOT Ha Madyre, HO3BOJISIIOIIEH [TPOU3BOAUTE
CKAHMPOBAHHUE 110 BBICOTE OT Aamin A0 Aomax, HA PACCTOSHUM R or mepeparoleH
QHTEeHHBI M HoaxmoudaroT k uiMepurenro MPIT (u3mepurensHOMY IPHEMHHUKY
VT aHANM3ATOPY CIEKTpa) ¢ moMonibio BU kabert. YCTaHaBIMBAIOT Ty XK€ M0~
JAPH3ALHIO, YTO U y Hepejiaroleil aHTEeH D! H, eCli HCIONL3YIOT HacTpausac-
MBIl MTONb, €ro HACTPAMBAOT Ha TpebyeMylo HacToTy. BepTHKalbHO-
OpUEHTMPOBAHHBIH HACTPAHBAEMBIH JAIIOND YCTAHABIMBAIOT TaK, 4To0BI pac-
crosHME (MPOCBET) OT ero NMPUEMHOT0 3EMEHTa 10 3¢MIIH OwiIo 25 cm (rabnn-
ma E.3).

Ecnyt OpH U3MepEeHHsX HOPMAaJM30BaHHOTO 3aTyXaHus TUIOManK{ HC-
NOJB3YIOT HACTpAaMBacMble AHMITONK, TO HX HACTPAUBAIOT Ha KaX(Iyro HacToTy,
BrTrROuas yactors! oT 30 j1o 80 MHz.

E.2.2 Hpouenypa n3vMepeHui

HzmepeHus IIPOBOAAT I K70 4acTOTHl, YKa3aHHOH B tabmmnax E.1 -
E.3, cHauaja IIpA TOPHU3OHTAJLHO-OPUEHTHPOBAHHBIX, & 3aTeM - IIpH BepTH-
KaLHO-OPHeHTHPOBAHHBIX anTenHax. [Ipy sToM mHepefatolas aHTeHHa ycTa-
HaBJIMBACTCH HA BBICOTE /).

075 TARDART AGENTLIG)
STAKDARTLASHTIRISH, DAVLAT
NAZORATIHE MUVOF TGLASHTERISH VA
AXBORCT TEXHOLDGTYALARLNI

94 JORYY ETISH BOSHOARMAS -
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Tabnuua E. 1 - HopMaimzoBanHOe 3aTyXaHue ILIOMAaIKH (¢
PEKOMEHIYEMBIMH I'eOMeTPHISCKUMH IlapaMeTpaMH JUIs
IIHPOKOIIOJIOCHBIX AHTEHH )

HopMamizoBaHHoe 3aTyxaHHe TUIOMAAKI* Ay, dB, g usmepu-

YacTto-| TeIBHOro paccTostHud K, m, BHICOTH PaclIONOXeHUs repeaaromei
T4 M3~ | AHTEHHBI /; = 1 M ¥ BHICOTH! PACIIOIOKEHUS [IPUEMHON aHTeHHBI /1y,
Me- m
peHus I TOPU3OHTAIBHOH IJ11 BepTHKAIBHOH NOISpU3aLiHK
. [ONpU3AIHN
R=3; [R=10;|R~30; |R=30;|{R=3;, [ R=10;|R=30; | R~=30;
h2=1+4 | hy=1+4 |hy = 246 hy= 154 hy=1+4 |y = 174 hy = 2461 hy =1+4 |
30 15,8 29,8 44 4 478 8,2 16,7 26,1 26,0 |
35 13,4 27,1 41,7 45,1 6,9 15,4 24,7 24,7
40 11,3 24.9 394 | 428 5,8 14,2 23,6 23,5
45 94 | 22,9 37,3 40,8 4.9 13,2 22,5 22,5
50 7,8 21,1 35,5 38,9 | 4,0 12,3 21,6 21,6
60 5,0 18,0 32,4 35,8 2,6 10,7 20,1 20
70 2,8 15,5 29,7 33,1 | 1,5 9.4 18,7 18,7
80 0,9 13,3 27,5 30,8 | 0,6 8,3 17,6 17,5
90 -0,7 11,4 25,5 28,8 -0,1 7,3 16,6 16,5
100 -2,0 | 97 23,7 27 -0,7 6,4 15,7 15,6
120 -4,2 7,0 20,6 23,9 -1,5 4.9 14,1 14,0
140 | -6,0 4,8 18,1 21,2 -1,8 3,7 12,8 12,7
160 -7,4 3,1 15,9 19 -1,7 2,6 11,7 11,5
180 -8,6 1,7 14,0 17 -1,3 1,8 10,8 10,5
200 -9.6 0,6 12,4 15,3 -3,6 1,0 9,9 9,6
250 -11,9 -1,6 9,1 11,6 -7,7 -0,5 8,2 7,7
300 -12,8 -3,3 6,7 8,8 -10,5 -1,5 6,8 6,2
400 -14,8 -5,9 3,6 4,6 -14,0 -4.1 5,0 3,9
500 -17.3 -7,9 1,7 1,8 -16,4 -6,7 3,9 2,1
600 -19,1 -9,5 0 0 -16,3 -8,7 2,7 0,8
700 -20,6 | -10,8 -1,3 -1,3 -18,4 | -10,2 -0,5 -0,3
800 -213 | -12,0 -2,5 -2,5 -20,0 | -11,5 -2,1 -1,1
900 -22,5 | -12,8 -3,5 -3,5 21,3 | -12,6 -3,2 -1,7
1000 | -23,5 . -13,8 4,5 -4.4 -22.4 1 -13,6 -4,2 -3,5

* DTH JasHBE OTHOCATCS K AHTEHHAM, HMEIONIHMM HPOCBET OTHOCHTENBHO IHIaCTH-
HBI 3a3eMIICHHL He MeHee 25 cm, B ciyyae, ¢ClH HeHTp aHTeHH HAXOMTCS Ha PACCTOSHHHM
1 m HaJl acTHROH 3a3eMICHIS IPH BEPTHKANBHOH TTOEApH3aIHH.
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Tabnuna E.2 - Hopmann3oBagHOe 3aTyXaHKe IUIOMAAKA (C
PEKOMEHYEMBIMH [€OMETPUUIECKUMH NapaMeTpaMt jiils
HaCTPauBaEMbIX IOTYBOITHOBBIX JIATIONEH,
TOPU3OHTAIIBHAS TOJISIPU3ALIS)

Yac- | HopmanusosanHoe 3atyxanue | Hac- | HopManu3zopaHHOe 3aTyxanue
TOTa | IUIOIUAAKU ANy, dB, 118 u3Me- | ToTa |ILIOMAAKY Ang, dB, 118 1u3Me-
H3Me- | PHTEABHOIO PACCTOSHMS R, m, | U3Me- | pHTEIIBHOTO PacCTOSHuS R, m,
peHusl | BBICOTBI PACIIOJIOIKEHHA IIEpe- | pe- | BBICOTHI PACHONOXKeHNs Tepe-
s Jaroied anTeHHBl Ay =2 mu | Bus | garomed aHTeHHB A =2 mu
MHz | BBICOTBI pacnioi0KeHus mpueM- | BBICOTEHI PACIIOJIOKEHHS TIPH-
: HOI aHTEHHBI /15, M {TOPH30H- EMHOH aHTeHHBbI /1;, m (ropu-
TaJabHas MONAPH3aIHA) 30HTAIBHAA TTOJISIPH3ALIHN)
R=3; R=10; | R=30; R =23 R=10; | R =30;
=14 | hy=1+4| hy=2+6 =14 1hy=1+4|h, =26
30 11,0 24,1 38.4 160 -6,7 2,3 11,9
35 8,8 21,6 35,8 180 -1,2 1,2 10,6
40 7,0 19,4 | 33,5 200 -8,4 0,3 9,7
45 5,5 17,5 31,5 250 -10,6 -1,7 7,7
50 4,2 15,9 29,7 300 -12,3 -3,3 6,1
60 2,2 - 13,1 | 26,7 400 -14,9 -5,8 | 3.5
70 0,6 10,9 24,1 500 -16,7 -7,6 1,6
80 -0,7 9,2 21,9 600 -18,3 -9.3 0
90 -1,8 7,8 20,1 700 -19,7 -10,6 -1,3
100 -2,8 6,7 18,4 800 -20,8 -11,8 -2,4
120 -4,4 5,0 15,7 900 -21,8 -129 | -3,5
140 -5,8 3.5 13,6 1000 22,7 | -13,8 | -4.4

* PR

,HJ'IH CpapHeHHUA ¢ TCOPCTHUCCKUMH 3HAUCHHAMHE I HACAIBHOM HIIOIAOKH, IIpel-
CTABIEHHOH B HacTosnlei T&6HHH€, CHeAYeT BbIHECTEL H3 HIMEPECHHBIX IHAYCHUH {IoTpanoy-
HbIC KOB(;)Q_)PH_EHQHTI)I NepeaToOYHOIO IIOJIHOIO COMPOTHRIICHHA A% FOPH3OHTANBHO IOJApH~

30BAHHBIX HaCTpaﬂBaeMB% gIOIIYBOHHOBbIX HHHOHCﬁ, OTCTOSIHHX z{pyr oT ﬂpyra Ha paCCTOH-
ue 3 ) ZSTANDART AGERTLIGE
3'{?‘?\53%?{?‘;}&5?2“2. PEH, HDJ’}‘&':%T i
WAZORATI| MUVOF LCLASHT 1K1 SH VA
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Tabinua E.3 - Hopmanu3osanHoe 3aTyXxaHue IIOMAnKy (¢
PEKOMEH1y eMbIMHU I'€OMETPHYECKHMY IapaMeTPaMH s
HaCTpauBaeMBIX MOJYBOJHOBBIX AUTIONEH, BEpTHKANIbHAS

[IOASPU3AIIHA )

Hactora | HopManusopaHioe 3aTyxanue MIOMAIKY Any, dB, 1 H3MepH-
M3Me- | TENILHOTO PacCTOSHUA R, m, BLICOTHI PacIONOKEHUs Nepeaarome
PEHHA | aHTeHHBI /1y = 2,75 m M BBICOTHI PACTIONIOKEHHS IPHEMHON AHTEeH-

s MHz HBI /13, M (FOPU3OHTANBHAS [TONAPH3AIINS)

__R=3 R=10 : R=30

hz An ' h- An h An
30 2,75- 4 12,4 2,75 -4 18,8 | 2,75-6 26,3
35 2,39-4 11,3 2,39 -4 17,4 2,39-6 24.9
40 2,13-4 10,4 2,13-4 16,2 2,13-6 23,8
45 - 1,92-4 | 95 1,92 - 4 15,1 2-6 | 228
50 1,75-4 8,4 1,75 - 4 14,2 2-6 21,9
60 1,50 - 4 6,3 1,50 - 4 12,6 2-6 20,4
70 1,32-4 4,4 1,32-4 11,3 2-6 19,1
80 - 1,19-4 2,8 1,19-4 10,2 2-6 18,0
90 1,08 -4 1,5 1,08 -4 9,2 2-6 17,1
100 1-4 0,6 1-4 8,4 2-6 16,3
120 1-4 -0,7 1-4 7,5 2-6 15,0
140 1-4 -1,5 1-4 5,5 2-6 14,1
160 1-4 -3,1 1-4 3,9 2-6 13,3
180 1-4 -4,5 1-4 2,7 2-6 12,8
200 1-4 -5,4 1-4 1,6 2-6 12,5
250 1-4 -7,0 1-4 -0,6 2-6 8,6
300 1-4 -8,9 1-4 -2,3 2-6 6,5
400 1-4 -11,4 1-4 -4,9 2-6 3,8
500 1-4 -13.,4 -4 -6,9 2-6 1,8
600 1-4 -14,9 1-4 -8,4 2-6 0,2
700 1-4 -16,3 1-4 -9,7 2-6 -1,0
800 I-4 -17,4 1-4 -10,9 2-6 -2,4
900 1-4 -18,5 1-4 -12,0 2-6 -33
1000 1-4 -19.4 I-4 -13,0 2-6 4,2

[Topsiaok npoBesieRUs H3MepEHHI:

1) ycTaHaBNMBAIOT BBIXOJHOW YPOBEHb TI'€HEPATOpAa CHIHANOB TAKHM,
YTOOB! YPOBEHbL M3MEPAEMOIo HANmpPsDKEHWs ObL1 BBINIE YPOBHS COGCTBEHHBIX
urymoB m3Mepurens MPII 1 ypoBHA BHENIHHX IOMEX 3JIEKTPOMArHHTHOH o6cTa-
HOBKY;

2) MEHAIOT BBICOTY PAacIONOKEHUs NPUEMHON aHTCHHH 4, B npenenax
CKaHMpOBaHusA, KaK ykaszaHo B Tabnuuax E.1 - E.3, 1o nonyvyeHus MaxcuMmain-

. 0 ZSTANDART AGENTLIAI
HOTO YPORHA CHIHATA; STANDARTLASHTIRISH, DAVLAT

RAZORATIND MUYVOFILASHTIRISH VA
AYRORGT TEXNOLOGIYALARINI 97
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3) perucTpHpPYIOT MaKCHMAaJbHBIH ypoBeHb CHTHaNa Vygrp (YpaBHEHUE
(6));

4) otcoenuHmOT Kadelnw OT nepemarolledl u npuemnoil aurend. Coenu-
HSAIOT Ka0eln HallpAMYIO 4epes Hepexo);

5) perucTpHPYIOT YPOBEHb CHUTHANIA IIPH COEJUHEHHEIX APYT ¢ APYroM
kabensx Vpmreer, (ypasuenue (6));

6) moncTaBisiOT 3HAUEHUs Ve M Vprecr HA KaxXIOH 4acTOTe ¥ IIPU Ka-
JKJION TTONAPH3aUK B ypaBHEHHE (6);

7) BBOAAT B ypaBHeHHHM (0) KodpPUUMEeHTH KanUOPOBKH IIpHEMHOH H
niepejatonied aHTEHH Ha 9acTOTe H3MEpEeHHs;

8) BBOJAAT B ypaBHeHMH (6) rmonpaBOYHBIH KO3(DPHIMEHT, YIYUTHIBAIOLIUHA
B3aHMHOE MOJIHOE CONPOTHRIIEHNE aHTeHH AAF7gr u3 tabnuusl E.4, koropslil
IpUMEHSIeTCsl TONBKO IIPH FOPM3OHTANABHON MONAPU3AIHY HACTPAUBAEMBIX JIH-
nozieil, HaxXomAmmXxcs Ha paccTosHuM 3 m. g BceX APYTHX TIeOMETpHi
AAFor=0;

9) onpenengIOT HOPMAaIA30BaHHOE 3aTYXaHHE ILIOIANKK AN JUIst HCIIONb-
3yeMoif 4acTOTHl H3MEPEHHUS U TNOJIAPH3alHHY,

10) BBRIMHTAIOT [IOJAYYEHHOE 3HAYEHHE H3 3HAYCHHS HOPMATH30BAHHOTO
3aTyXaHHs IUIOLIAJKH, npuBeJeHHoro B Tabmanax E.1 - E.3 m1a Toit xe KoMOu-
HAIIMH YaCTOTHI ¥ HOJSAPU3AIHT,;

11) eciu pesylbTaThl OTIHYAIOTCA MeHee ueM Ha + 4 dB, To miomanky
CHUTAIOT COOTBETCTBYIONIEH TpeOoBaHNIM Ha 3aJaHHOH 4acTOTe W NpH JaHHON
TONIIpU3aly GHTEHHEI,

12) mOBTOPSIOT H3MEpeHUs Mo nepeyncnenuaMm 1) - 11) ms cnenyrower

KOM6HH&III/IH HACTOTLI M IIOJBIPHU3ATIHH.

Tadnuna E.4 - [TormpaBounbie KOd(QQUIUEHTH!, YYHTHIBAIOIME B3aMMHOE
ITOJIHOE COIPOTHBIICHHE aHTeHH [IPH HCIONB30BAHUH

PE30HAHCHBIX HACTpanBaeMbIX JHIIOJIEH MpH
U3MEPHTEIIBHOM PacCTOAHMH 3 m

Yacrora | Cymmapusiit monpasod- | Yactora | CymmapHbLid HOIpasod-
HU3MepeHUs Hel# K03 dunreHt A3MEPEHNUS HBIH KO3 HUIMEHT
fm: MHz AAFTOT, dB fma MHz AAFTOT: dB
IUIS FOPU- | JUIS BEPTH- IS TOpH- | JUISI BepTH-
30HTaTb~ KasHOH 30HTAb- KanbHOH
HOM rons- | nojsipyusa- HOH rons- | Ioaspusa-
pHU3aIIHHU: LUH pU3aIUY: UM
h=2 m; hi=2,75 m; hy=2 m; hi=2,75 m;
hy, = 1+4 m hy = cM. hy=1+4m By = oM.
TabiuiLy Tab ULy
E.3 E.3
1 2 3 4 5 6
0 [ZSTANTBY ‘“;? 2,9 90 -1,0 0,7

STANDARTLASLT i ich,
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Oxonuanue tabnuiesl E.6

1 2 3 4 5 6
35 4,0 2,6 100 -1,2 0,1
40 4,1 2,1 120 -0,4 -0,2
45 3.3 1,6 125 -0,2 -0,2
50 2,8 1.5 140 -0,1 0,2
60 1,0 2,0 150 -0,9 0,4
70 -0,4 1,5 160 _ -1,5 0,5
80 -1,0 0,9 175 -1,8 -0,2

* 180 -1,0 -0,4
Ipumevanus

1 HmeroTcs B BHAY 3HAYCHHS TCOPETHYECKHX IPANYHPOBOUHBIX KO3 QHITHEHTOB
AHTEHH B CBODOJHOM NPOCTPAHCTBE U1 HMACANLHBIX PE3OHAHCHBIX MAIONEH HOTEPSIMH
CHMMETpHpYIomero ycrporicrsa 0,5 dB (zums kaxno# anTenns!).

2 Tlpusenennnie B TabIuLe HONPABOYHEIE KOIDPHIHEHTE HE TOMHOCTRIO OIIUCH-
BAIOT IPajyHPOBOMHEIC KOMHHIHSHTS!, H3MEPEHHBIE Ha/l IUACTHHON 3a3€MJIEHHS, HallPH-
MED Ha BBICOTE 3 WM 4 M, Tak KaK Ha HHXKHKX YaCTOTAaX 9TH rPaXyHPOBOYHEIE ko3¢ uim-
CHTB! aHTEHH OTIHYAIOTCH OT TPAaiYUPOBOUHBIX KOIQQHIHESHTOB aHTEHH B CROGOIHOM
| mpocTpancTRe. OIHAKO B NPENENax IPaHHIl HOTPEIHOCTel 9TH 3HAYEHHS TIPHeMIEMBI JL1d
| Onpe/ieieHAs aHOMANTHI TIOMIAJKH. '

3 Ionesosarens NOMKEH NOMHMTH, YTO HEKOTOPBIE MONYBOJHOBHIE AUNONH HIH
aHTCHHBI C HECTAHJAPTHBIMKE CHMMEIPHDPYIOMMMH yCTPOHCTBAME MOTYT MMETh XapakTte-
PHCTHKH, OTIIHYAIOMIHECS OT XapaKTePHCTHK AHTEHHE], YKasaHukIX B pasgene E.5.

4 Ilonpapounsie KOI()OUIMEHTL! B3AHMHON CBS3H IS H3MEPHTCILHBIX pacecros-
Hui 10 # 30 m npemaraeTes IPUHATEL PABHBIME HYJTIO.

E.3 MeTtoa ckaHHPOBAHHUS YACTOTHI

E.3.1 U3smepHTE/ILHAN YCTAHOBKA

MaMepuTenbHAS YCTAHOBKA JOMKHA OBITH AHATOIMYHA [IPUBEISHHON B
E.2.1, 32 UCKIIIOUYEHHEM TOTO, UTO HUCIONL3YIOTCS HIMPOKOMIONIOCHRIE AHTEHHEL.
Beuzay Manoro ¢uznueckoro pasMepa TaKMX aHTEHH HET HeOGXOIUMOCTH BBO-
IHTh OFPaHMYEHHUS Ha TIepEMELIeHHe BePTHKANbHO-TIONSPH30BaHHO aHTeHHBI,

K.3.2 Ilpoueaypa nzmepenus

CHauaya IpoBOMST HU3MEPEHHS TIPY TOPU30HTANIBHO-TIOSIPHIOBAHHLIX aH-
TEHHAX, @ 3aTeM - IIPH BePTHKANLHO-0AApu30BaHukIX. IIpu 53ToM nepenaronias
AHTEHHA YCTaHABIMBASTCH Ha BRICOTE /.

Iopsnok nmpoBeieHus U3MepEHMIA:

1) ycranaBIHBAaIOT BRIXOAHOH yPOBEHb TPEKHHI-TeHepaTopa TakuM, 4To-
OBl YpOBEHb H3MEPSEMOT0 HANPKEHHA OBUI BRIUE YPOBHS COOCTBEHHBIX LIy~
MoB u3Mepurens MPII u ypoBHS BHeINHHX TOMeX;

2) ycTaHaBOMBAIOT NIPUEMHYIO aHTEHHY Ha MAdTe B BEPXHEH TOUYKE BHICO-
TBI /1; B cooTBeTCTBHM C E.1;

3) yCTaHaBAMBAIOT Pa3BepTKY aHaIM3ATOpa CTEKTpa Ha COOTBETCTBYIO-

UMH YaCTOTHBIH JMana3oH. YCTaHAaBIHBAIOT AMILIHT JHYIO XapaKTepUCTHKY
0 ZSTANDART AGENTL g
STANDARTLASHT IR 15, DaviAT 99
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aHAIM3aToOpa CIIEKTPa TaKoH, 4TOOKI Ha ero IKajle MOT 0TOGPaKaThcs CHTHAI,
yBeauueHHeIH Ha 60 dB. D710 103BONUT M3MEPSTH YPOBHH IPH BBIIOJHEHHH
mara 5);

4) OmyCcKalOT MEIIEHHO IPHCMHYIO aHTEHHY A0 MHHMMAIbLHOH BBICOTEI,
yKa3aHHOHM B TabJiMIax AN COOTBETCTBYIOUIEH reoMeTpHH INIOMaAKH. Peruct-
PHPYIOT MaxCUMaJIbHBIA YpoBeHb curHaia Vg, dB (1 uV). Bpems nepemenienus
aHTEeHHB! BHH3 JOIDKHO OBITH HAMHOTO GONBIIE BpEMEHH Pa3BepTKH aHATH3ATO-
pa criexTpa;

5) oTcoeaunAI0OT Kabeny OT Nepefaloiell U NpUeMHON aHTeHH. Coenu-
HAIOT KaGesin HanpsAMyIo vepes Iepexol. PerHcTpHpyIOT ypoBeHs CHTHANa IpH
COENHEHHBIX APYT ¢ APYroM Kabensax Vppecr (ypasuenue (6));

6) BLIYMTAIOT HA KaXJIOH YacTOTe 3HAYEHHEe HANPDKeHUS Vy M3 3HAUeHHs
HATPKEHHS Vppecr. BerauraroT taxxke ko3¢ puneHTH KaTHOPOBKH NpUEeMHOI
U niepenaroineii anteHH AFyp, dB/m , u AF, dB/m, cootBeTcTBEHHO. Koaddpummu-
SHTHI K&JIMOPOBKY aHTEHH KaK HETPephIBHBIE (QYHKIHH OT YACTOTHI MOTYT OBITE
TIOJIy4CHBI C IOMOIUBIO TIPOCTOM NMHEHHOH KPUBOH, COOTBETCTBYIONIEH HaBopy
JAMCKPETHBIX 3HaYeHHH K03 OUIIMEHTOR KanuGpOBKY aHTEHH:

AN = VD[RECT" VR- AFT ) AFR (El)

MsmeperHoe 3HaueHne Ay MPEACTABISIOT B Buje Ipadyka BO BCEM AMa-
1a30He UCIIONB3YEMBIX YacTOT. TeopeTudeckoe 3HaueHHe Ay, HIeaLHOM IIHo-
HaIKy npusejeHo B Tabmuie E.1;

7) 3HAYCHHS Pa3HOCTH MEXKIY TEOPETHYECKHAM Ang, H H3MEPEHHBIM 3Ha-

YeHueM Ay He JOIDKHBI NPeBLIIATh + 4 dB.

Ilpumeyanne - g 060MX METONOB H3MEPEHHS HOPMATM3OBAHHOTO 3aTyXAHHS II0-
LI4ZIKH paccorlacOBaHHE ITOJHOIO CONPOTHBIIEHHS HA BLIXOJE MCTOUHHKA CHrHAda MM Ha
Bxonte wameputrent UPII vnm anamsatopa criexrpa MOXKeT IPHBECTH K OTPAKEHHAM, KOTO-
PBIE MOIYT BBI3BATH OIIMOKH, PaccorlacoBaHusi MOKHO H30€XKaTh ITyTeM HCIOIh30BANMS CO-
Tacyrouux aTTeRroaTtopoB 1o 10 dB Ha spixoHEIX KoHAX Kaberel nepenaomeit mmt npy-
'eMHOi AHTEHH, KOTOPBIE JIO/KHBI OBITh BKIIFOUEHb! BO BCE BpeMst M3MepeHnit NSA.

E.4 Bo3amokHbIe NPHYHHL! PeBLINICHHS HOPM NPH HpHeMKe
NJIOIHAAKH

Ecny 3Havenue pasHOCTH MeXIY TEOPETHUECKHM M H3MEDCHHBIM 3Haye-
HHEM HOPM&JIM30BAHHOI'0 3aTyXaHud IUIOW@jKu npespimaer + 4 dB, Heobxo-
JUMO NIPOAHATH3HPOBATE YCIIOBHA IPOBECHUA N3MEPEHUIA.

CHayajia IpOBEPAIOT TPajlyMPOBKY M3MEPHTEIBHBIX CHCTeM. Ecmd y re-
HepaTopa CHTHATOB W H3MEPHTENBHBLIX IPHOOPOB HE MPOH3OUIIO OTKIOHEHHS
YPOBHS 32 BpeMA U3MEPEHH, TO ClleflyeT IIPOBEPUTh 3HAUEHHS KO3 PHLHEHTOB
anTeHH. HencnpaBHsIMUM MOTYT OBITh TaK)Ke CaMM aHTEHHEI.

Tocite 1poBepkM MOBTOPSIOT M3MepeHHe. ECiu OTKIOHEHHe NpeREIILAaeT
+ 4 dB, To npUYMHA MOXET 3aKII0YaTECS B 2HOMAIMH TITOINAJKH K OKpYXKaro-

el TeppuTopHd. Hambonee UyBCTBUTENBHEIMEA K aHOMANHU TUIOWIANKH SBIS-
0 ZGTANDRRT AGENTLIGH
GTANDARTLAGHYIR#SH, DAVLAT
I(&Qmamm- HUYOF LRLASHT LR ISH VA
AXBOKOT TEXHOLOGIYALARINI
JOR1Y ETiSH BOSHOARMASE
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FOTCS M3MEPEHHUA NPH BEPTHKANBHON MONSpU3alMK aHTeHH. [losToMy IpH Bbl-
ABJIICHHUSX TIPUYMHBI HECOOTBETCTBUA ILIOINAAKH HeOOXOAMMO HCIONb30RATE
H3MEPEHU TIPH BEPTUKATLHON NONSpH3aLUM aHTeHH. [IpHYrHAME HeCOOTRET-
CTBUA IUIOLIAJKH MOI'YT OBITh: HElPaBHIbHAS KOHCTPYKLIMS NIACTHHEI 3a3eMIe-
HUs, OJIM30CTh OTPAKAIOUIUX OGBEKTOB, YXY/AIICHHE XAPAKTEPHCTHKA 3alIHT-
HBIX HABECOB 0T HeTraTHBHBIX [IOTOJHBIX YCIOBHH, & TAKKE 3aTyXaHHe CUTHAJA B
CBSI3W C 3aIPA3HEHUEM BO3JYLIHOM Cpe/ibl.

E.5 I'panyuposxa anTeHHbI

Heroynocts 3Hauenn#t rpaiynpoBOUHBIX KOI(DOUIMEHTOB AaHTEHHEI, TIO-
TYHEHHBIX OT IPOM3BOJINTENIEH, MOXKET IPUBECTH K HECOBITAJIEHHIO H3MEPEHHBIX
M TEOPETHYECKUX 3HAYEHUH HOPMANM3OBAHHOIO 3aTyXaHMs IUIOmMAIKH. I'pa-
JlYMPOBOYHBIE KOI((MULHMEHTH! aHTEHHB! OGLIYHO YUHTHIBAIOT MOTEPH B CHM-
METPUPYIOIEM YCTPOHCTBE. ECin MCTIONb3yIOT OTAENbHOE CHMMETPHpYIOLIee
YCTPOHCTBO, TO HEOOXOMMO yuecTh ero BnusHue. Korja mepenaromas anTeHHa
HAXOJIUTCsA Ha BBICOTE HE MeHee | m Haj IacTWHOMN 3a3eMJIEHHS, W3MEHEHHS
rpanyupOBOYHBIX KODQOUINEHTOB 2HTEHHE! B 3aBHCHMOCTH OT FEOMETPHH U
TOAPU3ANMH BECEMA HE3HAUHTEIIbHb!, YTO CIIPABENTHBO UL THIIOB IIHPOKOIIO-
JIOCHBIX aHTEHH, OOBIYHO WCITONB3YEMBIX Jyis M3MEPEHMIT HA YaCTOTAaX HIDKE
1 GHz (nanpumep, OUKOHUYECKUX aHTEHH, TOHKUX JUIONeld u Joronepuoude-
CKMX aHTeHH). B ciyuae npenronoxeHns, 4To u3MeHeHHs rpayHPOBOYHELX KO-
50 GUIKHEHTOB aHTEHH NPOUCXOIAT H3-33 HECTaHAAPTHOIO HCIIONL3OBAHHUS aH-
TEHH MJIY BIHAHUS MEOMETPHY M3MEPEHHH, a TakkKe K3-32 B3aHMHOM CBI3M WK
3aTYXaHHA T10JIA, OCOOEHHO ANl M3MEPHTENBHOIO PACCTOAHUA 3 m, TO IpagyH-
POBOYHBIC KOI(PQUIMEHTH! aHTEHH HeoOXOIUMO CHAaYaia M3MEPUTh IPH ITHX
YCJIOBHSX.

OOGBIuHO 3aTyxaHHe IUIOLWAAKH U3MepsoT B 50-0MHOI cHcTeMe, T.e. Te-
HepaTop curHagoB U usaMmepurens MPII umeror nonuele conporunienus 50 Q, a
COTIPOTUBIIECHHSA H3TYICHHUs NEPEAAoIeH U IPUeMHOH aHTeHH CUMMETPHYHEBL U
COTJIACOBAHBI Yepe3 CHMMETPUPYIOIee YCTPOMCTBO.

I'pagynposoynsle k03QOUUHEHTE aHTEHH, MPEIOCTABIAEMbIE M3TOTOBH-
TesleM, OOBIYHO TaKXKE YKa3bIBAaIOT JUId IIOJTHOTO coriporusyenns 50 Q. B 3ua-
YEHHH T'PagyHpPOBOYHOIO KOIGQHUIMENTa aHTEHHBI YUHTHIBAIOT NONPABOYHBI
KO2)PUIMEHT, YIHTHIBAIONHI B3aHMHOE NOJNHOE COMPOTHBICHUE aHTEHH U [10-
TePH CHMMETPHUPYIOLIETO YCTPOHCTBA (€CIH HCIIONB3YETCS).

I'pamynpoBoyHbie KodhdHUMEHTH M CBOGOJHOrO NPOCTPaHCTBA TPH
HCIONIB30BAHUHM MOTYBO/IHOBBIX HacTpanBaeMelx aunoned AF, dB, MoxHo pac-
CUMTATh IO POPMYJIiaM:

AF =20 g (2n/2) + 10 1g (73/50), (E.2)

AF =201gf-31,9, (E.3)

{0 ZSTANDART AGENTLIgI
STARDARTLASHTIRISH, DAVLAT
NAZGRATEN! MUVOFIOLASHTIRISH w’klOI
AXBOROT TEXNCLOGIYVALARIN
JOREY ETISH BOSHOARMAS!



O‘z DSt CISPR 16-1-4:2013

rpe: f- dacrora usMepenus, MHz.

Ilpumeuanre - Ha npaxtike Ha rpafynposouHbie KO3QQUUIHCHTE aHTEHHB! BIHSET
BEICOTA TIOJBECA JHOONLHOH aHTCHHBI HAl 3eMICH H3-3a o0Imero NEPeraToyHoOro nonHOTO
COHPOTHBACHUAA JUIIONA H €TI0 3EPKATILEHOTO OTOﬁpﬁ)KeHHH B 3¢MIIC.

CpenHue MoTepy B CHMMETPHPYIOLIEM YCTPOHCTBE Al XOPOLIO CKOHCT-
PYMPOBAHHOIO HACTPAMBAEMOTO IIOJYBOIHOBOTO JIMIIOINS COCTABIAIOT NpHOIH-
sutensro 0,5 dB. Jlng sToro cnydag ypaBuenue (E.3) Oyner umeTs BUA:

AF =20 1g f-314; (E.4)

IToTepu B CHMMETPHPYIOIIEM YCTPOHCTBE MOTYT OBITh H3MEPEHbI COC/H-
HEeHHEM CHMMETPUPYIOIIHUX YCTPOUCTB HPHEMHOM U llepearolield auTeHH Apyr
C JpyroM JI0 TOro, Kak OHM OyJyT ycTaHoBieHbl B koprycax. [lorepn xaxporo
CHMMETPHPYIOLIETro YCTPOMCTBA COCTABISIOT 1/2 M3MEepeHHBIX CYMMAapHBIX I10-
TEPk [IPH YCIOBHH, YTO 002 CUMMETPHPYIOLHUX YCTPOHCTRA OJMHAKOBBI.

BaxHo 1MposepuTh, 4TOOB! pacuyeTHBIe 3HAUYEHHS I'PajyUpPOBOYHEBIX KOA(-
(GUIMEHTOB @HTEHH MOTJIM BBICTYTIATh B Ka4eCTBE PENPE3CHTATUBHBIX 3HAUEHUH
JUIS HACTPAWBAaeMBIX JHMIOJCH, MCIOAB3YEMbIX [IPH HU3MEPEHUSX HOPMAalH30-
BaHHOTO 3aryxanus nnomaaxku. Haubonee mpocrast npopepka 3axiiodaercs B
namepenrd KCBy ¢ cobpanHbIMu aHTEHHAMH, KOTZIa HX 3JIeMEHThl HACTPOEHB! B
pe3oHaHC. AHTEHHA JOJ/DKHA PasMenaThesl Ha BBICOTE He MeHee 4 m HaJl 3eM-
jell, a ecsd BO3MOXHO, TO H BEIIIE, C TeM, YTOObl MUHMMHM3MPOBaTh BIHSHUE
3eMJIH; DTIEMEHTH! aHTEHHBI JIOJDKHEI OBITE HACTPOESHB! B PE30HAHC NIPH U3Mepe-
HHAX HA 4acTOTax, NpuBeaeHHBIX B Tadmuie E.3. [loctaTouno nposeputs KCB,
aHTEHH HA YACTOTAX B HIOKHEH, cpelHell M BepxHel 4acTaX II0Jockl paboyux
YacTOT 2aHTEHH.

Ha gacrotax mHmke 100 MHz nposepky #3bATBIX M3 KOPILYCOB CUMMeET-
PHUPYIOUIMX YCTPOHMCTB TakKe MOMKHO NPOBOJAMTH NOAK/IIOYEHHEM DPE3IUCTOpA
70 Q mapayuieTEHO aHTEHHBIM 3aKUMaM U u3MepeHueM 3xadenns KCB, narpy-
KEHHOIo cUMMeTpupyomero yerpoictsa. 3uadedre KCB, nomxuo ObITe Me-

Hee 1,5.

0 ZSTANDART AGENTLIGH
STANDARTLASRTITLIEH, DAYLAT
HAZORATING MUVOF1GLASRTIRTEH VA

AXBOMOT TEXROL Bt YA AT LEI

SORLY ETISH EGSHEARMASH
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Hpuroxenne F
(cripaBouHOe)

Ipumenenne kpurepus 4 dB HpH onpeJeIeHHH OPRTOAHOCTH
H3IMEPHTENLHOH NJIOMIAIKH

F.1 O6une nostomxenusn

B HacTtosieMm npuioxenun PaccMOTpeHO 00OCHOBAHME RHAYEHHS KpUTE-~
puA npuroanocTy + 4 dB s wsmepenuii HOPMAaTH30BaHHOIO 3aTYX4HUS ILIO-
IIAJIKH B COOTBETCTBHH C 5.6,

F.2 Anpasns norpemnocreii

B rabmuue F.1 npusenen ananus NOTPEINHOCTEH H3MEPEHHS HOPMAIH30-
BaHHOTO 3aTyXaHMs IUTOINAKH B COOTRETCTBHH ¢ 5.6.

Tabmnua F.1 - Ananus norpemmsoctei H3MEPCHHS HOPMAITH30BaHHOTO
3aTyXaHus IUTOLIaaKH

Hcerounuk norpemioctn MeToy Meron
AUCKPETHBIX | CKaHMPOBAHUS
4acTOT 4aCTOTH

I'papyuposounsiii  xoadduiment Hepenaro-
el anTeHusr*, dB _ _ +1 + 1
I'panyupoBounsiit  kosdduument IpPUEMHORM
anteHHer*, dB + 1 + ]
Bogsrmerp, dB 0 +],6%*
Artenioarop, dB _ _ + ] _ 0
Hecosepiuenctso miomazaxu, dB + ] +1
Obmas norpemxocts, dB k4 + 4,6

* Ha wacrorax casume 800 MHz HOIPEIHOCTH MPagyHPOBOYHBIX KO3 (HUIIHEHTOR an-
TCHH MOTYT JOCTHIaTh 3Ha4eHuH + 1,5 dB,
** W3 AHCTPYKIBH [0 IKCIUTYATALHH.

3HayeHue KPHTEepHs NPUIOAHOCTH MUIOMAnKY = 4 dB onpenelseTcs 1oi-
HOH OLEHEHHO IOrpeIIHOCTHI0, BKIOYAIOmEH B cebs HEeONpeIeICHHOCTh H3-
MepeHuit Munyc 3 dB u gonomHuTe 1bHbLC HOIPEeLIHOCTH, 00YCIOBIEHHbIe HECO-
BCPIICHCTBOM ILIOIIAKH MUAYc 1 dB.

B mrepeune norpennocTel, npusenenHoM B tabivue F.1, He yquThiBaror-
CH HCOTIPEHETIEHHOCTH, BO3HUKAIOIIHE H3-34 HeCTabHIbHOCTH aMIUIATY 1Bl TeHe-
paTOpa CHTHAIIOB, CIEAANIEro reHepaTopa Wild yCHIUTeei, KOTOpbIE MOTYT HC-
TIOJIB30BATRCS NPH M3MEPEHUSX, & TAKKe NOTEHIHANbHEIE TTOTPEIIHOCTH METO-

A0B M3MepeHUs. BoixomHOH ypoBeHs GonblimHCTBa T€HEPATOPOB CHTHAIOB M
0" ZSTANDART AGENTLIGI

STANDARTLASHTIRISH, DAVLAT
BAZORATING MUVOFICLASHTIRISHOR
AXBOROT TEXMOLOGIYALARIM
JORTY ETISH FoBs A aant
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CICASINHX TeHEPATOPOB OY/IeT H3MEHATECA C TEUEHHEM BPEMEHH U B 3aBHCHMO-
CTH OT TEMIEPATyphl; KOI(DGUIMEHT yCUNeHHs OONBINMHCTRA YCHIIMTe el 13-
MEHACTCA NPK M3MEHEHHH TeMieparypsl. Heobxomumo, utobel morpemsocty,
00YCIIOBIACHHbIE STHMH MCTOYHUKAMH, TIOUIEP)KUBAIUCE HA HE3HAYHTENLHOM
YPOBHE JTHO0 UX MOXHO OBIIO KOPPEKTHPOBATh IPH [IPOBENCHUH HU3MEPEHHH, B
NPOTHBHOM Clly4ae IUIOAAKa MOXET HE COOTBETCTBOBATH KPHTEPHIO IIPHMe-
HUMOCTH TOJILKO M3-3a IPOOJIEM, CBA3AHHBIX ¢ U3MEPHTEILHBIMH NPHGOPaMH.

AHAIIM3 HHCTPYKUMH 1O 3KCIUTYaTalMi HeKOTOPBIX aBTOMATHIECKHX aHAa-
TH3ATOPOB CIIEKTPA [IOKA3BIBACT, YTO €CJIH NPEMNPUHATE BCE BOSMOKHBIE MEpH
Al HCKITFOYCHAS WM KOMIIEHCALMH KaXTOH HOTeHLHAIbHOW ommubKH, ocra-
TOYHbIEC aMIUIUTYTHBIE TIOTPENIHOCTH OYIyT PaBHBI:

1) +0,2 dB - 3a cyeT Heompe ReTeHHOCTH;

2) £ 1,0 dB - 3a c4eT paBHOMEPHOCTH YACTOTHO XaPaKTePUCTHKH,

3) £ 1,0 dB - 3a cyer nepexiodeHnil BXOZHOTO ATTEHI0ATODA;

4) £ 0,4 dB - 3a cuer HeompesencHHOCTH KO3QHUIEHTa YCUIIEHHS [10
Pajlu04acTOTe ¥ NpPOMEXYTOUHOH wacToTe. OOIas MOTEHUMATBHAS MOTpeL-
HOCTR aHallM3aropa CMEKTpa MOXET JIOCTUrath 3Hadenus + 2,6 dB. Ciona me
BXOIHUT TeMIlepaTypHLIH apeiid), pasueri £ 0,05 dB/°K,

OmnbIT CBUACTENBCTBYET, YTO IIPH NPOBEIEHHH H3MEPEHH it C UCTIOIb30Ba-
HUCM METO/ld 3aMCIICHMS 3HAUCHMS [OIPEUIHOCTeH, BRI3BAHHEIX HEpaBHOMEp-
HOCTBIO 9aCTOTHOH XapakTePUCTHKH U NEPeKIIFOYeHHeM MO3UIMI BXOIHOTO aT-
TeHioaTopa o0s4HO Ha 1 dB MeHBIe, YeMm ykazaHHble B MepeqCIeHUsX 2), 3),
TaK ITO CyMMapHOE 3HAYEHHE MOIPEUIHOCTH aHAMU3aTOPA CIIEKTPA, HCIIONb3ye-
MOTO B Ka9eCTBE BOJBTMETPA C ABYMs BXOAHBIMH 3aXHMamu, Oyger + 1,6 dB
HITH MEeHee, B COOTBETCTBHH ¢ Tabnuuei F.1.

IIpn npoBelieHUH OT/IEBHEIX M3MEPEHHH YHCITO TOIPEMIHOCTEH MOXKET
BO3pacTaTh MIIM YMCHBIIATECH. Tak, HanpuMep, HEKOTOPHIE THIBI ATTEHIOATO-
pos uMeroT abCoIIOTHYIO TOYHOCTE HAMHOIO HMKE, YeM Apyrue. Ecim Npy K3-
MEPEHIIX METOJI0M CKAHMPOBAHUsA YaCTOTHl C ABTOMATHYECKHM aHATH3ATOPOM
CIIEKTPA HCHONBL3YETCH JIONONHUTENbHbIA BHEIHUI aTTEHIOATOP, OH TAKKE MO-
)KeT BHOCHTE JOIONHMTEABHEIE OIPEIIHOCTH.

B nepedens norpemiHocTell He BXOIIT NOTPENIHOCTH H3-33 BDEMEHHOTO U
TEMIIEPATYPHOTO jpefida Koa(hOUIHEHTOR YCHICH s, BRIXOTHBIX YPOBHEH WK
AMIUIUTYIHBIX XapaKTEPUCTUK 000PYI0BaHHS, HCHOJIB3YEMOr'O IPH H3MEepEeHHH.
Ho takue nOrpenHocTy MOTYT CYIIeCTBOBATE H, A/ TOIO YTOOBI HX n3bexars,
HeOOX0IUMO NPHHUMATE MepPbI T Goliee 6BICTPOro BHITOTHEHHS U3MEepEeHHH.

- Ha npaxtnke Bce onucaHHBIe BBIE TOIPENIHOCTH PELKO HMEIOT ONHH H
ToT xe 3HaK. CooTBeTcTBUE KpuTepwio + 4 dB ans xopormro CKOHCTPYHPOBaH-
HOH M PacIlonoXeHHOH MIIOIAJKH MOXET PeaabHO JONYCKATh AHOMATbLHOE OT-
KJIOHEHHE KOHKPETHOH IJIOINAKY OT HaealbHoH He Oonee wem + 1 dB.

(0 ZSTANDART AGENTLIGH
STANDARTLASHTIRISH, DAVLAT
NAZORATING MUVOTIGLASHTIRISH VA
AXBOROT TEXNOLAGIVALATINI
JORTY ETLSH LOBUCARMASH
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Hpnaoxenne G
(cipaBouHOE)

CaeaeHusl 0 COOTBETCTBHE CCHUIOUHBIX MEKAYHAPOAHBIX CTAHAAPTOB
rocylapcrBeHHbIM craHaapram Pecny6auwkn Yibexucran

Tabmuua G.1

Obo3HaueHe M HAUMEHOBAHHE CChI-
JIOYHOTO IOCYAAPCTBEHHOIC CTaH-
Japra Pecnybnwku Y3bexkucran

Obo3HaveHre ¥ HauMeHOBaKHE
CCBUIOYHOTO MEXKIYHAPOIHOTO CTAHAapTa

FOCT 30372-95 CosMecTUMOCTB
TEXHUYECKHX CPEeJCTB 3JIeKTpoMar-
HUTHAA. TepMHHEI W olnpeaeneHus

IEC 60050(161):1990 Mesxnynapoansrit
INEKTPOTEXHUYECKNH cnosapb. [ naBa
161. DnexTpoMarHUTHAH COBMECTHMOCTE.
(International Electrotechnical Vocabu-
lary (IEV) - Chapter 161: Electromagnetic
compatibility).

O‘z DSt ISO 9000:2009 CHoremb
MCHCDKMEHTA KadecTBa. OCHOBHI:IC
HOAQKEeHHA 1B CJIOBapB

ISO 9000-2000 CucreMs! MeHemXMeHTa
KaqecTBa. (OCHOBHBIC TIONOXEHMS ¥ CJIO-
Bapsk. (Quality management systems. Fun-
damentals and vocabulary).

O‘z DSt 1032:2010 CoBmecTHMOCTB
PagMO3IEKTPOHHBIX CPEACTB  3JIeK-
TPOMArHuTHad. PagHonoMexu HHIY-
cTpHanbHble. MeTonbl HCIBITaHHH
UCTOYHHKOB HHIYCTPHANBHBIX pa-
THOTIOMEX

CISPR 16-2-3:2010 Aunaparypa u meTo-
IbI U3MEPEHHs PAIUONIOMEX ¥ IIOMEX03a-
uIeHHoCTH.  Texuudeckue  ycnoBus.
Hacte 2-3. Mertonpl M3MepeHus pajuo-
oMex W IoMexosalluIneHHocTd. I3me-
peHHA U3JlyyeHHBIX ToMeX. (Specification
for radio disturbance and immunity meas-
uring apparatus and methods - Part 2-3:
Methods of measurement of disturbances
and immunity - Radiated disturbance
measurements).

O‘z DSt CISPR 16-1-1: Co-
BMECTHMOCTh TEXHHUYECKHX CPE/CTB
INEKTPOMarHATHasA,  TeXHHYEeCKHe
TpeGOBaHUA K armapatype s H3Me-
PEHHs PaJHoNoMeX M ITOMEeXOYCTo-
YHBOCTH W METOABl  U3MEpPEHHI.
Yacts 1-1. Anmnapatypa miis usmepe-
HUA paJiMoIoMeX H IOMEXOYCTOHIH-
BOCTH. AnIiapatypa s H3MepeHHs

CISPR 16-1-1: 2006 Texnirgeckue tpebdo-
BaHHsA K annaparype A U3MepeHHs pa-
JHOTIOMEX M TIOMEXOYCTOHUYMBOCTH M Me-
TOB! u3Mepenuit. Yacts 1-1. Annaparypa
AJIs1 B3MEPEHUS PaJHOIIOMEX U [IOMEXOycC-
ToHYMBOCTH. M3MepuTensHas ammapary-
pa. (Specification for radio disturbance
and immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and
immunity measuring apparatus - Measur-
ing apparatus). :
g app P g st see
STANDARTLASHT IR 5k, Givea?
RAZORATERY MUVIF| o ASHT 171 5]
AXBOROT TEXROLOGIVA & i
JORIY ETISH Lpi- 8 pood
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Oxorganue Tabmuns G.1

Obo3HaueHHe M HAUMEHOBaHHE CChI-
JIOYHOT'O FOCYJapCTBEHHOTO CTAH-
Japta Pecniybnuxu YVibexucran

Obo3HaYeHre U HANMEHOBAHAE
CCBIIOYHOIO MEXKAYHAPOJHOTO CTaAHAApTA

O‘z DSt CISPR 16-1-5: Co-
BMECTHMOCTh TEXHHYECKHX CPEJICTB
IEKTPOMATHHUTHas.  Texnudeckue
'TpeboBanusa K anmnaparype JUlT H3-
MEPEHUS DPafHOIIOMEX W IIOMEXO-
YCTOHYUBOCTH M METOABl HU3Mepe-
Hud. Yacte 1-5. Anmaparypa s
H3MEPEeHH paJHONOMeX U [TOMEXO-
YCTOHYHBOCTH. HcenpitaTensupie
IJTOIANIKH I KanUOPOBKH aHTeHHEI
B Juanasore dgacror 30 MHz - 1000
MHz

CISPR 16-1-5:2003 Annaparypa mis u3-
MEDPEHHA PpaigMOIOMeX M HOMEeX03allH-
IIEHHOCTH U METOABI U3MepeHuil. Texmu-
Heckue ycnosus. Hacts 1-5. Anmapatypa
IS U3MEPEHMS pagUoNoOMeX H IIOMEXO-
3aMUIIeHHOCTH. VIcHibITareIbable CTet b
U KamuOpOBKM aHTEHH HA YacTOTaX OT
30 po 1000Cu. (Specification for radio
disturbance and immunity measuring ap-
paratus and methods - Part 1-5: Radio dis-
turbance and immunity measuring appara-
tus — Antenna calibration test sites for 30
MHz to 1000 MHz).

Oz DSt CISPR 16-4-2:2012
CoBMeCTUMOCTB TEXHMYECKUX
CpelcTB 3ieKkTpoMarHuTHas. Heon-
peneneHHocTh H3Mepenuit B obnacTu
ANEKTPOMArHUTHON COBMECTUMOCTH

CISPR 16-4-2:2003 Texuuueckue TpeGo-
BAHHA K allaparype U H3MEpeHus pa-
ITHOTOMEX H NIOMEXOYCTOHYHBOCTH H Me-
TOAEL B3MepenuH - Hacte 4-2: Heonpene-
JICHHOCTH, CTaTHCTHKA U MOJETHPOBAHHE
HOpM - HeollpeneneHHoCTs H3MepeHHii B
obnactn DMC. (Specification for radio
disturbance and immunity measuring ap-
paratus and methods - Part 4-2: Uncertain-
ties, statistics and limit modelling - Un-
certainty in EMC measurements).

O‘z DSt IEC 61000-4-3:2007 Co-
BMECTUMOCTE TEXHHYECKHX CPENCTB
JIEKTPOMarHiTHas. Y CTOHYUBOCTE K
PagHOYaCTOTHOMY  3JIEKTPOMAarHuT-
HOMY 110imt0. TpeboBaHHS ¥ MeTOmB!
HUCTIBITAHUH

IEC 61000-4-20:2010 Hcnsiranue na
3MHCCHIO W HEBOCHPUMMYNBOCTH B Iepe-
KPECTHBIX 3HEKTPOMATHHTHBLIX BOJEHOBO-
nax (Electromagnetic compatiility (EMC)
Part 4-20: Testing and measurement
techniques - Emission and immunity test-
Ing in transverse electromagnetic (TEM)
waveguides)

0 ZSTANDART AGENTLIGI
STANDARTLASHTIRISH, DAVLAY
HAZDRATING MUVOFIOLASHTIRIEH
AXBOROY TEXNOLOGIVALASIA
JORTY ET!SH BOSHOARMASH
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Ipunoxenne H
(cripaBouHOE)

Oz DSt CISPR 16-1-4:2013

TexsauuecKkHe OTKJIOHEHHH K o0bLACHEHHE HPRYMMHT HX BHEeCeHnd

H.I Haumenosanue HACTOALIETO CTanJ1apTa U3MEHEHO OTHOCUTEIILHO Ha-

HMEHOBaHUA

MEKAYHApPOIHOIO CTanaapra

Oz DSt ISO 21:2001.

H.2 Hacrosmmii cranpapr odopmiien

Oz DSt 1.6:2003.

H.3 B cranmapT BKIKOYEHB! OTAEILHbIE H3MEHEHUS B [OTIO/IHEeHHS. Iepe-
HeHb BHECEHHBIX MOAUpHUKALMIA H 00BIACHEHHE IPUWYHH HX BHECEHHS npuBee-
Hbl B Tabmuue H.1.

B COOTBETCTBHUH

C ydeToM obumx TpeGoBanmii

Tabnuua H.1 - Tlepeuens BHECEHHBIX MOJHDUKALAH

Paznen Mounduxanus O63BacHeHue
Paznen 1 MexnyHapomHbrii craugapt | B HacTosimee  Bpems
CISPR 16-2-3 3amenen Ha 0'zDSt | neficrayer 0'zDSt
1032 1032:2010 B cootsercr-
BuH ¢ llpunoxenne G
Mex xyHapo T craHgapT | B Hacrosmee  BpeMms
CISPR 16-4-2 3amenen ua O°‘z | meiicteyer O‘z DSt
DSt CISPR 16-4-2 CISPR 16-4-2 B coor-
BeTcTBHH ¢ [Ipuno-
xenue G
Cebulka  Ha  MexayHaponHsidi | B cBasm ¢ Tem, uro
crangapr  CISPR  16-3:2003 | cchulka Ha yKasaHHBIH
(CISPR/TR 16-3:2010) odopmie- | MEXIYHAPOIHBIH CTaH-
Ha  Kax  Oubsmorpadmueckas | napT HMeeT HHQOpMa-
CChLIKA ITHOHHO-CITPABOYHBIH
XapaKTep MeXIyHapoI-
HBIA CTaHAapT lepeHe-
ceH B pasnen «bubmnuo-
rpadusay
Paznen 2 CcBlIOYHBI MEXTYHAPOIHBIH B coorBercTBHH C Tpe-

crapgapt CISPR 16-3:2003
(CISPR/TR 16-3:2010) niepenecen
B paszjen «bubanorpadus»

OoparusMu O‘z DSt 1.6
(3.9.2) ccputka ue sBnA-
eTCst HOPMATHBHOH W
yMeeT HHPOPMAlMOHHO-
CHPaBOYHEIH XapakTep

MexayHapoapie CTaHIApPTHI
CISPR 16-1-1, CISPR 16-1-5,
CISPR 16-2-3, CISPR 16-4-2,
IEC 60050-161, IEC 61000-4-20
3aMeHEeHb] Ha COOTBETCTRYIOIIHE

B cootserctBun ¢ rnpu-
noxenneM G

O ZSTANDART AGENTLIG)
STANDARTLASHTIRiSH, pAviaT
HAZORATING wuver 1ouasutin i BOT,
AXBOKGT TEXNOLOG!YALAR )
JGRIY ETiSH pogma -

Far




Oz DSt CISPR 16-1-4:2013

Oxonvanne Tabnmnsr H.1

Paznen Moaubukatus Ob6pscHeHue
roCyJapCTBEHHBIE  CTAHIAPTHL
Cepinkd Ha yKazaHHBIE CTaHIap-
THl II0 TEKCTY JOKYMEHT& 3ame-
HEHBl CCBUIKAMH Ha COOTBETCT-
BYIOIME CTAHAAPTEI
JloGasmen O‘z DSt ISO 9000 B nacroAmneM crafniapre
: TIPUMEHSOTCA TEPMUHEL,
TpUBEICHHBIE B NaHHOM
cTapgapre
Pasgen 3 Jo6asnena cceuika Ha O‘z DSt | B HacrosieM cranaapre
ISO 9000 1 TepMHHBI C COOTBET- | IPUMEHAIOTCS TEPMHHEL,
CTBYIOLIVIMH ONpeeNeHUAMH HpHBEICHHEIE B JJAHHOM
cTaHzapTe
CchUIKM  Ha  MexjayHapojaHsie | B cOOTBETCTBHH C HpH-
craggaptel  CISPR  16-1-1, | roxenuem G
CISPR 16-1-5, IEC 60050-161
3aMEHEHBl Ha COOTBETCTBYIOIIHE
roCyJapCTBeHHBIE CTaHAApTh
Pazjen 7 MexKyHapoHbIH crafyiapT | B Hacrodiiee  Bpems

[EC 61000-4-20 3amener Ha O‘z
DSt IEC 61000-4-3

peiicteyer O‘z DSt IEC
61000-4-3:2007 B cooTt-
eTcTBUH ¢ [lpuno-
xenne G

[punoxenne G

No6asneno [punoxenune G

[TpuBenens! CBEAEHHS O
COOTBETCTBHH  CCBUIOY-
HOI0  MEeXKIyHapoIHOIro

craHjgapra  Iocyaaper-

BEHHOMY CTaHZapTy

PecnyGnuku  Y3beku-

cTaH .

[Tpunoxerne H | Jobasmneno ITpunoxenune H Conepxut nepedeHb

TEXHUYECKHX  OTKJOHE-
HUH W oOBsACHEHHE TIPH-
YHH X BHECEHHA

Bubaunorpadus

Bxaroyera OMONHHUTEIBHO

CojilepXKUT CBElJEHHA O

CISPR/TR 16-3:2010

BriiroueH MeXyHapoaHbIid

crapgapt CISPR/TR 16-3:2010

B cBs3u ¢ TeM, 4TO CCBUI-
Ka HA YKa3aHHBIA CTaH-
JIApT B HACTOSIIEM CTaH-
Japre TpHBeleHa  Kay
6ubrorpaduyaecKas




[1] CISPR/TR 16-3:2010

Oz DSt CISPR 16-1-4:2013

bubauorpadus

Anmaparypa JUis U3MepeHHS PaiuoIloMeX M II0-
MEXO03alHIEHHOCTH U METObl u3Mepenus. Tex-
HudeckHe ycnosus. Yacte 3. Texuuueckue orue-
Tl CISPR (Specification for radio disturbance and
Immunity measuring apparatus and methods — Part
3: CISPR Technical reports)

0 ZSTANDART AGENTLIGI
STANDARTLASHTIRISH, DAVLAT
RAZORATIRG MUVOFLOLASHTIRISH va
AXBOROT TEXROLOGIVALAR I #i
JORIY ETSH LGSHCARMASL
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VK 621.396/397.001.4:006.354 OKC 33.100 202
KiroueBsie crnosa: SJIEKTPOMArHUTHAsS COBMeCTHMOCTh, MPTI, AHTCHHEI,

MSMEPUTEIBHBIC ILTOMANKY, HapmxeHHOCTh nons MPIL, pesep6epanmonnsre
kamepsl, TEM-kaMephl, H3MepHTeIbHbI IpUeMBHK
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JaMecTHTENDL AUPEKTOPA
FYH «UNTCONUZ»

HauarbHUK Hay4HO-
HCCIIe0BATENLCKOTO
JenapTaMeHTa pajuoCBs3y,

PaZMOBEIaHIA H DIEKTPOMATHUTHOH

COBMECTHMOCTH

Benyuiui HHXeHep HayyHO-
HCCAeA0BATENBCKOTO 0TS
PANOCBA3H, PAJIHOBELIAHNA 1
TENEBUACHHS

HoOpMOKOHTPOb

COI'TACOBAHO

HauanpHUK OTHENd pajaHOCcBa3y,
. pajHOBCLIAHUA U TeJIeBHICHHS
VY30eKCKOro areHTCTsa

CBA3H U HHOOPMATU3ALINH

HO. Kamanon
nuceMo o1 26.09.2012
Ne 20-8/3394

COI'TACOBAHO

HauansHuk [ocyAapcTBEHHOTO
. YHUTapHOrO NPEIPUATHA

- LlenTp 25IeKTPOMATHHTHOH
COBMECTUMOCTH

P. Mancypos
mucbMo ot 10.10.2012
Ne 36-18-13/3787
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