MEXIOCYAAPCTBEHHbLI COBET MO CTAHOAPTU3ALUMW, METPONTOMMN U CEPTUGUKALIAN
(MrcC)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

MEXFIOCYOAPCTBEHHBIN rocT
CTANIAPT IEC 61000-4-3—
2016

ArneKkTpoMarHuTHaa coBMmecTumocTtb (OMC)
YacTtb 4-3

METOAbl NCNbITAHWUA U U3MEPEHWUNA

UcnbiTaHWe Ha yCTOMYMBOCTb K MU3rlyyaeMoMmy
pPagano4YacTOTHOMY 3IEKTPOMarHUTHOMY MOS0

(IEC 61000-4-3:2010, IDT)

W3panue opuumansHoe

Mocksa
CraHgapTuHOpM
2016


https://meganorm.ru/Data2/1/4293720/4293720665.htm

rOCT IEC 61000-4-3—2016

Mpegucnosue

Llenn, OCHOBHbIE MPUHLMMBLI U OCHOBHOW NOPSAAOK NPOBEeAeHUs paboT Mo MEeXrocyaapCTBEHHON CTaH-
aaptusauun yctaHosneHnl B FTOCT 1.0—2015 «MexrocyaapcTeeHHasa cuctema craHgaptusaumum. OCHOBHblE
nonoxeHusa» n FOCT 1.2—2015 «MexrocyaapcreeHHas cuctema ctaHgaprtusauun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, NpaBuna u pekoMeHaaLmMmn No MEeXrocyaapcTBEHHOW cTaHaapTuauuu. MNMpaeuna pazpaboTku, npu-
HATKA, OBHOBNEHNUA N OTMEHbIY

CBefeHus o craHpgapre

1 NOAMOTOBIEH 3akpbITbiM akLMOHEPHLIM 06LLECTBOM «Hay4HO-UCNbITaTeNbHbIA LeHTp « CAMT3C»
n TexHn4eckum KommuteToM no crangaptusauun TK 30 «3OnekTpoMarHUTHas COBMECTUMOCTb TEXHUYECKUX
CpeacCTB» Ha OCHOBE COOCTBEHHOIO NepeBoAa Ha PYCCKMI A3bIK aHTNOSA3LIYHOW BEPCUU MEXTOCYAaPCTBEHHOIO
cTaHgapTa, ykasaHHOro B MyHKTE 5

2 BHECEH deaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY perynupoBaHuio n Metponorum (PocctaHaapr)

3 MPUHAT MexrocyaapCTBEeHHbIM COBETOM MO CTaHAapTu3auuu, METPONOrMu U ceptudpmnkaummn (npo-
Tokon ot 20 anpens 2016 r. Ne 87-)

3a NpuHATUE NPOroNocoBarnm:

KpaTKOG HauMeHoBaHWNe CTpaHbl Kog cTpaHbl no MK COKpau.|eHHoe HauMeHoBaHUe HaLUWOHaNbHOro opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHAapTUsauun
ApMeHus AM MwuHakoHOMUKKM Pecnybnukn ApMerus
Benapycb BY loccrangapt Pecnybnukn Benapycb
KasaxcraH Kz loccrangapt Pecnybnuku KasaxcraH
Kupruaus KG KblprelactaHgapt
Poccus RU PocctaHgapT
TaaXMKncTaH TJ TapxukcTaHgapT

4 Mpukasom denepanbHOro areHTCTBA MO TEXHUYECKOMY PErynMpoBaHuio u MetTponorum ot 20 oktabps
2016 1. Ne 1459-cT mexxrocygapcteeHHbin ctaHgapt MOCT IEC 61000-4-3—2016 BBeaeH B 4EWCTBUE B Kave-
CTBE HauMoHanbHOro craHgapra Poccuinckon deaepauum ¢ 1 miona 2017 r.

5 Hactosawmn ctaHaapT uaeHTudeH mexxagyHapogHomy cranaapty IEC 61000-4-3:2010 «3nekrpoMarHmT-
Haa coeMecTumocTb (BMC). YacTb 4-3. MeToabl UCNbITAHMIA U U3MEPEHUn. cnbiTaHWe Ha YCTOMYMBOCTb K U3-
NlyyaemMoOMy pagmMoyacToTHOMY anekTpomarHutHoMy nonio» («Electromagnetic compatibility (EMC) — Part 4-3:
Testing and measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test», IDT).

MexayHapoaHbivi ctaHgapt IEC 61000-4-3:2010 nogrotoeneH NoakoMuTeToM 77B «BbICOKOYACTOTHLIE
3NEKTPOMAarHMTHole ABNeHnsa» TexHuyeckoro komuteta TK 77 IEC «3OnekTpoMarHutHasi COBMECTUMOCTbY.

Hacroswee obbeauHeHHOE n3gaHue mexayHapogHoro craHgapra IEC 61000-4-3:2010 Bknioyaetr B
ceba Tpetbe wusgaHue, onybnukosaHHoe B 2006 r., usmeHenue 1 (2007 r.), uameHenue 2 (2010) u TexHuye-
CKyto nonpaeky IS 1, ony6nukoeaHHyto B 2008 r.

TexHu4eckas NnonpasKa K ykazaHHOMY MeXAYHapOAHOMY CTAHAapTy BHECEHA B TEKCT HACTOSALLEro CTaH-
Japta v BblaerneHa ABOWHOW BEPTUKaNbHOW NIMHUEN, pacNONOXEHHOW Ha MOJsSAX CrieBa OT COOTBETCTBYIOLLETO
TeKCTa, a 0003HAYEHNE U roA NPUHATUSA TEXHUYECKOW MONPaBkN NPUBEAEHBbI B CKOOKaxX Nocne COOTBETCTBY-
IOLLEro TekcTa.

Mpu npyMeHeHun HaCTOSAILLEro ctaHgapTa PEKOMEHAYETCH UCMONb30BaTb BMECTO CCbIMOYHbIX Mexay-
HapoAHbIX CTaHA4ApPTOB COOTBETCTBYIOLLME WM MEXIOCYAapCTBEHHbIE CTaHAapTbl, CBEAEHUS O KOTOPbIX NPU-
BeAEHbl B JONOMHUTENbHOM Npunoxenun OA

6 BBEJEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HauuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemecsa4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUST U MEKCMbl pa3Mewjaromces makxe 8 UHgopmauuoHHO U cucmeme obwe20 nosb3oeaHus — Ha ogu-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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BBeaeHue

CraHgaptbl cepun MOK 61000 nyGnukyoTca OTAEnbHbIMWM YacTAMU B COOTBETCTBUM CO CreAyioLLEN
CTPYKTYPO:

-yactb 1. ObLMe NONOKEHMUS:

obLee paccmoTpeHne (BBeaeHue, pyHAaMEHTanbHbIE NMPUHLUMNGI), ONPeAEnEeHUs, TEPMUHONOTNS;

- 4acTb 2. AnekTpoMarHuTHas 06CcTaHoBKa:

OnMcaHMe SNeKTPOMAarHMTHOW OBCTaHOBKM, KrnaccuduKaums dNeKTPOMarHUTHON OGCTAHOBKW, YPOBHM
3MEeKTPOMarHUTHOW COBMECTUMOCTMU;

- yacTtb 3. Hopmbil:

HOPMbI 9NEKTPOMArHUTHON 3MUCCUU, HOPMbI MOMEXOYCTOMYMUBOCTHU (B TEX CMyYasXx, KOrAa OHW HE ABNSIOT-
€A NPeaMETOM PacCMOTPEHUS TEXHUYECKUMU KOMUTETaMU, paspadaTbiBalOLMMKU CTAHAAPTbI HA NPOAYKLMIO);

-y4yacTtb 4. MeToabl UCMBITAHUIA U U3MEPEHUI:

METOAbl U3MEPEHUI, METOALI UCMbITAHUN;

- yacTb 5. PykoBoAcTBa Mo YCTAHOBKE WM MOMEXONOAABMEHUIO:

pyKOBOACTBA MO YCTAHOBKE, METOAbI U YCTPOWCTBA NOMEXOMNOAAaBMNEHUS;

- yacTb 6. ObLmMe cTaHaapThbl;

- yactb 9. PasHoe.

Kaxxgaa yactb ganee nogpasfensiercs Ha HeCKOMbKO YacTel, KOTopble MOryT ObITb ONyOnNMKOBaHbI B Ka-
YeCcTBE MEXAYHAPOAHbIX CTAHAAPTOB UIMU TEXHUYECKMX TPEOOBAHUIA, UNKU TEXHUYECKUX OTHETOB, HEKOTOPLIE
U3 KOTOPbIX ObINK y>ke onybrnuKoBaHbl B KAYECTBE Kak pasgensl. [pyrue 6yayT onyGnmMkoBaHbl ¢ yka3aHUeM
HOMepa YacTu, 3a KOTOpbIM cnegyet ageduc, a 3arem Homep pasgena (Hanpuwmep, |IEC 61000-6-1).

Hacrtosiwan yacte npeacraenser co0oi MexayHapoAHbIN CTaHAapT, yCcTaHaBnueawoLwmii TpeboBaHus
NMOMEX0YCTOMYMBOCTU U NPOLEAYPLI UCMbITAHWIA, OTHOCALIMECH K U3MyYaeMbliM PaaAUO4acTOTHbIM 3NEKTPO-
MarHMTHbIM MOMSAM.

C y4eTOM HOBbIX CNyX0 paanocBsA3n Nonoca YactoT UCTbITaHMI MOXeET ObiTb paclumpeHa ao 6 u.
YTO4HEeHbl kanubpoBKa NoNsi U NPOBEPKA NMHEHHOCTU YCUMUMTENSA MOLLHOCTU LENU NOMEXOYCTONYMBOCTU.
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M E X FTOCYAAPGCTIBETUHHUB H# CTAHQAAPT

OneKTpoMarHuTHaa coBMecTumocTb (OMC)
YacTb 4-3
METOAbI MCMbITAHUA N UBMEPEHUN
McnbiTaHue Ha YCTOMYMBOCTL K U3NyYaeMOMY PaauO4YacTOTHOMY 3MEeKTPOMArHUTHOMY NOnio

Electromagnetic compatibility (EMC). Part 4-3. Testing and measurement techniques. Radiated, radio-frequency,
electromagnetic field immunity test

Nara BBeaenuna — 2017—06—01

1 O6bnacTb NPUMEHeHUs 1 Lenb

HacTtosauwmit craHaapT npUMeHseTcs K TPeGOoBaHUAM YCTOWYMBOCTU MEKTPUHECKOTO U 3MEKTPOHHOTO
060pyn0BaHMS K M3NY4aeMOIN SMeKTPOMAarHUTHO aHeprun. CTaHaapT yCTaHaBMNMBAET UCTbITATENbHLIE YPOB-
HU 1 TpeByeMble NPOLEAYPbI UCTILITAHWUIA.

Llenblo cTaHaapTa SABNSAETCA YCTAHOBMNEHUE OBLLEN OCHOBBI ANSt OLIEHKW YCTOMUYUBOCTM INEKTPUYECKO-
0 N 3NEKTPOHHOro 0GOPYA0BaHUA K BO3AEHCTBUIO M3NYYAEMbIX PAAMOYACTOTHBIX ANEKTPOMArHUTHLIX MONEN.
MeToa McnbITaHWiA, yCTaHOBMEHHBIN B HACTOsLLEM CTaHAapTe, NpeAcTaensaeT coboii nocnenoBarenbHbii Me-
TOA OLIEHKM MOMEXOYCTOHUYMBOCTU 0G0OPYA0BAHUS UM CUCTEMBI B OTHOLLEHUM YKA3aHHOTO SIBNEHUS.

MpumedaHune1—B cootBeTcTBUM ¢ PykoBogcTBoMm IEC 107 HacToAWMI CTaHAapT ABMAETCA OCHOBOMOa-
ralowmm ctaHgaptom OMC gns npuMeHeHUs TeEXHUYECKUMU koMuteTamm IEC, paspabaTtbiBalowumMmn cTaHgapTel Ha Npo-
aykuuro. Pykosogcteo |[EC 107 ycTaHaBnMBaET Takke, YTO TEXHUUECKUE KOMUTETHI, paspabaTbiBalowme ctaHaapThl Ha
NMPOAYKLUIO, OTBETCTBEHHBI 3@ OnpeAerneHne HeoBxoaAUMOCTU NMPUMEHEHUS HACTOSILLEro cTaHaapTa ANA UCNbITaHUiA Ha
NMOMEXOYCTONUYMBOCTL U (B CIy4ae ero NpMMeHeHWs) 3a BbIGOpP UCMbITATENBLHLIX YPOBHE U KpUTEPUEB KavecTBa GyHKLMO-
HupoBaHusi. TK 77 1 ero NogKOMUTETHI FOTOBbI K COTPYAHUYECTBY C TEXHUYECKMMU KomuTeTamu |IEC, paspabaTbiBalolmmu
CTaHaapThl Ha NPOAYKLMIO, B OLIEHKE YPOBHEH KOHKPETHBIX UCTIbITaHUA Ha NOMEXOYCTOWYMBOCTb ANSi COOTBETCTBYHOLLIMX
BUAOB NPOAYKLUM.

HacToswmit ctaHaapT pacCMaTpUBaeT UCNLITaHWS HA MOMEXOYCTOMYMBOCTL B CBA3W C 3aaa4aMu 3alum-
Tbl OT PAANOYACTOTHBIX ANEKTPOMArHUTHLIX NONEN NIOGLIX UCTOYHUKOB. OCOB0E BHUMAHUE YAENSAETCA 3aLmMTe
OT paano4acTOTHON 3MMCCUK, CO3aaBaeMoin UMGPOBLIMM paguoTenedoHaMu U APYTMMU PaauovacToTHLIMK
U3Sy4aloLMMKN YCTPOHCTBaMM.

MpumedaHwue?2— Merogbl UCMIbITAHUN, YCTAHOBINEHHbIE B HACTOSILLEM cTaHAapTe, MPUMEHSIIOT AN OLIeHKN
aheKToB BO3AENCTBUA INEKTPOMarHUTHOIO M3ny4eHns Ha obopypoBaHue KOHKpeTHoro Buga. MogenuposaHue u us-
MepeH1e 3NeKTPOMarHUTHOro U3fydYeHnsi He obecneYnBaloT JOCTAaTOYHON TOYHOCTM AN KONMHMECTBEHHOIO ONpeAeneHns
AaHHbIX 3 eKToB. YCTaHOBMEHHbIE METOA LI UCTMBbITAHNIA CTPYKTYPUPOBaHbI C OCHOBHOI Lienbio o6ecneynTb AoCTaToOuHYo
BOCMPOW3BOAUMOCTb PE3yNLTaToB, NoMyYeHHbLIX C UCNONb30BaHNMEM PasfUYHBLIX CPEACTB UCNBITaHUIA, NPU KAYECTBEHHOM
aHanuse agdekToB.

HacToswwmii cTaHaapT yCTaHABNUBAET HE3aBUCUMbIA METOA UCTILITAHUS. [pyrue MeToabl UCNLITAHUIi He
MOTYT GbITb NPUMEHEHBI B KAYECTBE 3aMEHSIIOLLMX NPU TPEGOBAHUM COOTBETCTBUA HACTOALLEMY CTAHAAPTY.

2 HopmatuBHbIE CCbIJIKU

[na npMMeHeHuA HACTOSILLIErO CTaHAapTa HEOOXOAUMBI CRieAyIoLmMe CCbINOYHbLIE 0KYMEHTLI. Ana aa-
TUPOBAHHBIX CCINOK NPUMEHSIIOT TOMNLKO YKA3aHHOE M3aHUE CCbINOYHOT0 A0KYMEHTA. [N HeAaTUPOBAHHbIX
CChINOK MPUMEHSIIOT NOCNEAHEE U3[1aHNE CChIFIOYHOTO A0KYMEHTA (BKIMIOYAsA BCE €r0 U3MEHEHUS).

U3paHue ocpuumnansHoe
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IEC 60050-161 International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic com-
patibility

MexxayHapoaHbIi 3NeKTPOoTEXHNYECKUin crnosaps. [nasa 161. 3nekrpomarHuTtHasi COBMECTUMOCTb

IEC 61000-4-6:2008 Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement tech-
niques — Immunity to conducted disturbance, induced by radio-frequency fields

OnekrpomarHutHas copMmectumoctb (BMC). Yactb 4-6. MeToabl UCnbITaHUA U M3MEPEHUI. YCTONYM-
BOCTb K KOHAYKTUBHbIM NOMeXaMm, HaBOAUMbIM PaANMO4aCTOTHLIMK MOSSIMU

3 TepmuHbI 1 onpeneneHun

B HacTosweM ctangapre npuMeHsioT TepMuHbl no IEC 60050-161, a Takke cneayowme TEPMUHBI C CO-
OTBETCTBYIOLLIMMU ONpeaeneHusiMu:

3.1 amnnutygHaa moaynsauusa (amplitude modulation): MNMpouecc, npu KOTOPOM aMNAUTYAA HECYLLEro
CUrHana M3MeHsIETCS yCTaHOBIIEHHLIM 0Opa3oMm.

3.2 6e3axoBan kamepa (anechoic chamber): OkpaHUpOBaHHOE NOMELLEHME, NOKPbITOEe Pagno4acToT-
HbIMW NOrNOTUTENSIMMU ANSA YMEHbLUEHUS OTPAXXeHWUN OT BHYTPEHHUX NOBEPXHOCTEN.

3.2.1 nonnocTbI0 6e33x0Basa kamepa (fully anechoic chamber): SkpaHupoBaHHOE nomeLleHne, BHY-
TPEHHUE MOBEPXHOCTU KOTOPOTO MOMHOCTBLIO MOKPbITL 6€33X0BLIM MaTEPUATIOM.

3.2.2 nony6e3axoBas kamepa (semi-anechoic chamber): 3kpaHMpoBaHHOE NOMELLeHNE, BCE BHYTPEH-
HME NOBEPXHOCTU KOTOPOTO NOKPLIThI 6€39X0BLIM MATEPUANomMm, 3a UCKIIOYEHUEM nona (NnacTuHbI 3azemne-
HUSY), KOTOPbIW AOMKEH OTPAXKaTb SNEKTPOMAarHUTHbIE BOJTHbI.

3.2.3 moaudumumpoBaHHan nony6e3axoBan kamepa (modified semi-anechoic chamber): Mony6e3axo-
Bas Kamepa C AOMOSIHUTENbHLIMU NOTAOTUTENSMU, YCTAHOBIEHHBLIMU HA NNACTUHE 3a3eMNEHUA.

3.3 aHTeHHa (antenna): MNMpeobpasoBarenb, KOTOPbIA MO0 U3NyYaeT SNEKTPOMArHUTHYIO 3HEPTUIO UC-
TOYHMKA CUrHama B MPOCTPaHCTBO, NMUOO BOCMPUHUMMAET PacnpOCTPAHAIOWEECs 3NEKTPOMarHUTHoe none,
npeobpa3oBbIBas €ro B ANEKTPUHECKUIA CUTHAnM.

3.4 cummeTpupylouee yctponcteo (balun): YcTpoicTeo Ans npeotpa3oBaHUsA HECUMMETPUUHOTO Ha-
NPSHKEHUST B CUMMETPUYHOE NN HA0BOoPOT.

[IEV 161-04-34]

3.5 HenpepbIBHBbIE BOSIHbI [continious waves (CW)]: OnekTpomarHuTHbie BOJHbI, NOCNeAoBaTeNnbHbIe
KoneGaHusa KOTOPbIX UAEHTUYHEI NPU YCTAHOBUBLLMXCS YCMOBUSIX M KOTOPLIE MOTYT ObITh NPepBaHbl MU MOAY-
NUMpOBaHbI AnA nepeHoca UHopMaLum.

3.6 anekTpoMmarHMTHasa BoriHa [electromagnetic (EM) wave]: Manywaemas sHeprus, co3gaBaemas Kose-
GaHuAMYK 3eKTPUUECKOro 3apsaaa, XapakrepusytoLiascs kornebaHusMu anekTpuYeckoro U MarHUTHOTO Nonen.

3.7 none panbHeW 30HbI (far rield): O6nacTb, B KOTOPOI NMNOTHOCTb NOTOKA MOLLHOCTU U3NyYEHUs Npu-
6nm3nTensHo o6paTHO NPONOpPLUMOHAanbHa KBaapaTy pacCTOSIHWUS OT @HTEHHbI.

[ns AMnonbHONM aHTEeHHbI 3Ta 06nacTbL COOTBETCTBYET pacCcTosiHUIO Gonee /2w, rae A — ANWMHA BOTHbI
N3nNyyYeHus.

3.8 HanpsixxeHHocTb nons (field strength): TepmuH, NpuMmeHseMbIl TONBKO K M3MEPEHUSIM, NPOBOAU-
MbIM B AarnbHe 30He. Mpu 3TOM MOXET BbiTb U3MepeHa nMbo anekTpuyeckas, Mbo MarHUTHas KOMNOHEHTa
nons u pesynsrarbl U3MEPEHUIA MOTYT ObiTh BbIpaXXeHbl B BOMbLTAX HA METP, aMmnepax Ha MeTp U BaTTax Ha
KBagpaTHbIi METP, NPUYEM KaXaaa U3 yKkasaHHbIX BENUYUH MOXET ObITb NpeobpasoBaHa B apyrue.

MpumMmedaHue — [nNA USMEPEHUNA, NPOBOAUMBIX B GNUXHEN 30He, TEPMUHBI «HAMNPSHKEHHOCTb 3MEKTPUYECKO-
ro nonsi» unu «HanpsBKeHHOCTb MarHUTHOMO MOMNsA» MPUMEHSIIOT B 3@aBMCUMOCTU OT Pe3ynBTUPYHOLLUX M3MEPEHUii anek-
TPUYECKOTO WU MarHUTHOrO Momneit. B ykasaHHOW 30He Nons COOTHOLIEHUE MEXAY HaMPsXKEHHOCTLI0 SMEKTPUYECKOro 1
MarHUTHOro Mornei U paccTosHUEM SBMSETCSA CNIOXHBIM U TPYAHLIM AN NPOrHO3MPOBaHUs BCMEeACTBUE 3aBUCUMOCTU OT
KOHGUrypaLum KOHKPETHEIX 0ObEKTOB. BBUAY TOrO, UTO ONpeAenuTb BpeMEHHbIE U MPOCTPAHCTBEHHbIE COOTHOLLEHUS (had
pasrnnyHbIX KOMMOHEHTOB CIOXHOrO MOMS, Kak NpaBuIio, HEBO3MOXHO, HeONpeAeMMOii SBMSETCA Takke NIIOTHOCTb Npo-
TOKa MOLLHOCTH.

3.9 nonoca uactot (frequency band): HenpepbiBHasi 06nacTb 4acToT, 3akNioYeHHas Mexay ABYMs npe-
aenamu.

3.10 E,: HanpseHHOCTL NOons, NPUMEHSEMOTO NPy KannOpoBKe.

3.11 E; HanpsikeHHOCTb NOMsi, NPUMEHAEMOrO NPpK UCMbITAHUSAX.

3.12 nonHoe oo6ny4enue (full illumination): MeTog ucnbiTaHus, npyu KOTOPOM NMLEBAast CTOPOHA UCTbITY-
emoro o6opyaosanusi (MO) NOMHOCTbLIO NOKPbLITA NIIOCKOCTLIO 0gHOpoaHOoro nonsa (UFA).

[aHHbI MeToA UCMbITAHWUS A0NYCKAETCHA NPUMEHATb Ha BCEX YacTOTax UCMbITAHUIA.
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3.13 o6opynoBaHue, ycTaHOBMEHHOE Ha Tene venoBeka (human body-mounted equipment): O6o-
pyaoBaHue, npegHasHavYeHHoe Ana NPUMEHEeHUA NPU KOHTaKTe C TEMOM Yenoseka Unu npu pacnornoXXeHun B
HEenocpeaCTBEHHON BNU30CTH K Teny YenoBeka.

[aHHoe onpeaeneHne BKMoYaeT B ce0s yCTPOICTBA, KOTOPbLIE MPU SKCMNyaTaLuumn Aepxar B pyKkax Umnu
HocAT ¢ coboin (Hanpumep, KapMaHHbIe YCTPOWCTBA), a TaKKe SNEKTPOHHbIE YCTPOICTBA XuU3HeobecneyeHus
N MMNNAHTAaThbI.

3.14 meToa He3aBUCUMbBIX OKOH (independent windows method): MeToa ncnbitaHus (C MCNONb30BaHU-
€M MIOCKOCTM OAHOPOAHOro nong pasmepamm 0,5 x 0,5 M), npu KOoTOopom nuuesas cropoHa MO npu ucneiTa-
HWUM HE NOKPbITA NOSTHOCTbLIO NIIOCKOCTLI OAHOPOAHOIO NOMS.

[aHHbIN MEeTOA UCMbITAHMA AONYCKAETCS MPUMEHSTL HA YacToTax ucnbiTaHui cebiwe 1 Iy,

3.15 none 6nuxHei 30HbI (induction field): MpeobnaaatoLlee anekTpuyeckoe u/unu MarHMTHoOe norne,
CyLLeCTBYIOLLIEE Ha paccTosHun d < A/2x, rae A — ANWHa BOJHbI, NPW YCI0BUK, YTO pu3nyeckne pasmepbl Uc-
TOYHMKA HAMHOIO MeHbLlUEe, YeM pacCctosaHne d.

3.16 HamepeHHO wu3nyvarouiee paauovyacTOTHOe YCTPOMCTBO [intentional RF emitting device]:
YCTpPONCTBO, KOTOPOE U3NyyaeT (CO3AaET) SMeKTPOMarHUTHOE Norne HaMepeHHo.

Mpumepamu sBnSAOTCA LMMPOBLIE MOOUNBHBIE TENEGOHBI M APYroe pagnootopyaoBaHue.

3.17 nsoTponHbI# (isotropic): imetowmin oanHakoBble CBOIMCTBA BO BCEX HANPABIEHUSAX.

3.18 makcumanbHOe cpegHeKBagpaTU4YHOE 3HaYeHue (maximum rms value): Hambonbliee kparko-
BPEMEHHOE CpeAHeKBaApaTUYHOE 3HAYEHME HaMNPSXKEHUS MOAYNMPOBAHHOIO PaAMOYaACTOTHOIO CUrHana Ha
uHTEepBane HabnioaeHusi, paBHOM OAHOMY Nepuoay moaynupylowero curdana. KpatkoBpemeHHoe cpeaHe-
KBagparu4Hoe 3Ha4YeHue onpeaensderca AUCKPETHO Ha KaXaoM nepuoae Hecylien 4actotbl. Hanpumep, Ha

pucyHke 1b makcumansbHoe cpefHekBaapaTuyHoe sHaveHue V.. - - COCTaBnseT:

Vinaximus ms = Vp—p IN2=18B.

3.19 MoaynsaumMa ¢ HenocTosHHOM ormbGaromei (non-constant envelope modulation): Moaynsauus
pagno4acToTHOrO CurHana, npu KOTOPO aMmniuTyia HECYLLEr0 CUrHarna He3Ha4YuTENbLHO U3MEHSIETCH B TeYe-
HWe WHTEpBana BpeMeHM, CPaBHUMOTO C NEPUOIOM HECYLLIETO curHana. Mpumepamu SBNSIOTCA aMnUTyaHas
MOAYNAUUS U MOAYNALUMSA NMPU MHOFOCTAHLMOHHOM AOCTYNE C BPEMEHHbIM pasaeneHnem kaHanos (TDMA).

3.20 P,: MNoagaBaemas MOLUHOCTb, HeoGXxoauMasn ANA YCTaHOBNEHWUS HANPAXEHHOCTU NOMA NpU Kanu-
GpoBke.

3.21 yacTuyHoe obnyuenue (partial illumination): MeToa ucnbITaHWUsA C MCNONbL30BAHUEM MNOCKOCTH
O4HOPOAHOrO NOMsi MUHUMAanbHbIMK pasmepamm 1,5 x 1,5 m, npu kKoTopom nuuesas ctopoHa KO npu ucnoiTa-
HWUW HE NOKPbITA NOSTHOCTLIO NIOCKOCTLIO OAHOPOAHOTO NONS.

[aHHbIN METOA UCNBITAHMSA AONYCKAETCA NPUMEHATL HA BCEX YACTOTaX UCTILITAHUNA.

3.22 nonapu3sauus (polarization): OpueHTauus BeKTopa 3NeKTPUHECKOro nons U3ny4aemoro nons.

3.23 akpaHupoBaHHoe nomeweHue (shilded enclosure): kpaHMpOBaHHOE UMM METanM4Yeckoe no-
MELLEHNEe, CKOHCTPYUPOBAHHOE CNELUNanbHO ANA OTAENEeHUA BHYTPEHHER 9NeKTPOMarHUTHOW 06CTaHOBKU OT
BHELUHEN B LIENAX NPeAOTBPALUEHUSA yXyALWeHUa KkadecTsa pyHKUMoHuposanus MO npu BO3AEWCTBUN BHELL-
HWUX 3NEKTPOMArHUTHLIX Nosiei U ocnabneHns ANeKTPOMarHMTHOW SMUCCUM BO BHELLHEE NPOCTPAHCTBO.

3.24 nepecTpoiika (YacTorbl) (Sweep): HenpepbiBHOE MNK LLIAroBoe U3MEHEHUE YacTOoThl B OnNpeaeneH-
HOW NONOCe 4acToT.

3.25 MHOroCTaHUMOHHLIN AOCTYN C BpeMeHHbIM pasaeneHuem kaHanos; TDMA (time division mul-
tiple access): Meroa goctyna npu BpeMeHHOM pa3sgeneHun KaHanos, MOAYNSILIMOHHAsE CXeMA KOTOPOTro OCHO-
BaHa Ha nepefayve HECKONbKUX KAHANOB C UCNOMNb30BAHUEM OQHOIO HECYLLIETO CUrHamna onpeaerneHHol 4acro-
Tbl. KaXkabln kaHan 3aHMMAaeT yCTAHOBSIEHHbIN NPOMEXYTOK BPEMEHU, B TEYEHME KOTOPOro uHcopmaums (npu
€€ Hanu4uM B KaHare) nepeaaerca ¢ NOMOLLbLIO BLICOKOYACTOTHLIX UMNYNbCOB. Ecnu undopmauus B kaHane
OTCYTCTBYET, UMNYNbLChI HE NepeaaloTcs, T. . ornbaioLas HecyLLero curHana He sBnseTcst NOCTOsIHHO. B Te-
YeHue ANUTENbHOCTU UMIMYNbCA aMMNUTYAA NOCTOSIHHA, U BbICOKOYACTOTHDLIN HECYLUMIA CUTHAN MOAYNUPOBAH
no yactorte unu pase.

3.26 npuemonepegnarumk (tranceiver): KomOuHaums paguonepeaatowiero u paauonpuemMmHoro obopyzao-
BaHuA B o6LLEM KOpryce.

3.27 nnockocTb ogHopoaHoro nona (uniform field area, UFA): MMnoteTtuyeckasn BeprukanbHasi nno-
CKOCTb KanuBpoBaHHOTO NMons, B KOTOPOM M3MEHEHUS AOMYCTUMO Mansbl.

Llene kanubpoBku nonsi 3akniodaeTca B obecneyeHun O0GOCHOBAHHOCTW pesyrnbratoB MUCNLITAHUM
(cm. 6.2).
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4 O6wue nonoxeHus

BONbLUMHCTBO 3NMEKTPOHHOrO 060PYA0BAHMA NOABEPraeTCcA Tak UM MHaYe BO3AENCTBUIO dreKTpomar-
HWUTHOTO U3Ny4YeHUs. ITO U3IyYeHMe YacTo CO3[aETCA TAKMMU UCTOYHUKAMU OOLLEro NPUMEHEHUs, Kak nopra-
TUBHbIE NPMEMONEPeaaTUUKU, UCNONb3yeMble yNpasnsiowmmM U 06Cny>KuBailoLLMM NepcoHanom u cnyxodamm
6e30nacHOCTU, CTaLMOHAPHbIE PaaMo- U TENEBU3UOHHBLIE NEPeAATUUKM, paauoNeEPEAATIUKN NOABWKHBIX 06bL-
€KTOB, a TakKe Pa3sNUYHbIE MPOMbILLNIEHHbIE 3NEKTPOMArHUTHLIE UCTOUHUKM.

B nocneaHue roabl 3HA4YUTENBLHO YBENUYUMNOCH UCNONBL3OBAHUE paauoTeNnedOHOB U APYrMX paauoya-
CTOTHbIX M3nyyalowmx YCTPOWCTB, AeNCTBYIOWMX Ha YacTtoTax ot 0,8 o 6 Mu. 3Tn ycTpoiicTea BO MHOMUX
Cnyyasix MCnonb3yloT METOAbI MOAYNALMKU C HENOCTOAHHOW ornbaiowen, Hanpumep TDMA (cm. 5.2).

Kpome anekTpoMarHUTHOW 3HEeprun, reHepupyeMow HaMEepPEHHO, CYLUECTBYIOT WU3NydeHusi, co3aaBa-
€Mble TAKMMU UCTOYHUKAMM, KaK CBapo4YHOe 000pyaoBaHue, TUPUCTOPHLIE PErynsTopbl, NMIOMUHECLIEHTHbIE
MCTOYHUKM CBETA, NepekmnioyaTeny, KOMMYTUPYIOLWME UHAYKTUBHLIE HArpy3ku, U T. 4. WX Bo3aencTBus npo-
ABMAIOTCA B OONbLUMHCTBE CNy4aeB, Kak KOHAYKTUBHLIE MOMEXU, U B KAYECTBE TAKOBbIX PACCMaTpUBAalOTCA B
apyrux vyacrax cepum cradgaproe IEC 61000-4. Metoabl, ucnonb3yemble Ansi NpeAoTBpaLLEHUS BNIUSHUS Ha
obopyaoBaHue 3NEeKTPOMAarHUTHbIX nonei, GyayT, Kak NpaBuno, Takke ymeHbluatb addekTbl Bo3aencTaus
M3IMy4Y€HWIA YKa3aHHbIX BbiLLE UCTOYHUKOB.

OnekTpomarHuTHas 06CTaHOBKa ONPeAensaeTcs HaNPsHXKEHHOCTLIO ANEKTPOMAarHUTHOro nons. Cneayer
YUYUTBIBATb, YTO AN UBMEPEHUA HANPAXXEHHOCTU NONA HEOGXOAUMO NPUMEHEHUE CIOXKHBIX U3MEPUTENBHBIX
npnbopoB., a pacyeTbl HANPAXEHHOCTU NONA C UCNOSNIb30BAHMEM KNACCUYECKUX ypaBHEHUI U chopmyn 3aTpya-
HeHbl U3-3a BNUSHUSI OKPYXKaIOLWMX CTPYKTYP unu 65m3ocTu apyroro o6opyzaoBaHusi, KOTopoe ByeT uckaxarb
U/Unu oTpaXkaTb NEKTPOMArHUTHLIE BOSHbI.

5 UcnbiTaTenbHble YPOBHU
McnbiTatensHble YypOBHU NpUBEAEHLI B Tabnuue 1.

Tabnwuya1—McnbiTatenbHble YpOBHU, OTHOCALLMECA K UCTOMHUKaM obLLero npuMeHeHns, LudpoBbIM paguoTtenedo-
HaM 1 APYrMM pagnoYacTOTHBEIM M3NyYaloLMM yCTPOWCTBaM

YpoBeHb HanpsxeHHOCTb ucnbiTaTensHoro nons, B/im

1 1

2 3

3 10

4 30
x CneuuansHas

1) X — OTKPLITLI CNbITaTENLHLI YPOBEHb, NPU KOTOPOM COOTBETCTBYIOLIAA HANPSKEHHOCTL MOMSA MOXET UMeTb
noboe 3HadeHne. STOT ypoBeHbL MOXeT 6bITb YCTaHOBNEH B CTaHAapTe Ha MpofyKLuIo.

B cooTBETCTBMM C HACTOALUMM CTAaHAAPTOM B OTAENbHbIX YY4ACTKaX NOMHOW MOMNOCHI YaCTOT UCTILITAHUNM
JonyckaeTtcs NPUMEHeHUe pasnuyHbIX UCTILITAaTENbHbIX YPOBHEN. TEXHMUYECKME KOMUTETHI NO CTaHAapTU3aumu,
paspabartbiBatoLLme cTaHAapThl HA NPOAYKLMIO, A0MDKHBI YCTAHOBUTb OOLLYIO NONOCY 4acTOT UCNbITAHWIA, a Tak-
e NPUMEHsIeMble CTEMEHM XECTKOCTU UCNbITaHUIA AN y4aCTKOB NOMOChl YacToT. PekoMeHaaunm AN TeEXHUYe-
CKMX KOMWUTETOB MO CTaHAapTusauuy no BbIDOPY UCNbITATENbHLIX YPOBHEN NPUBEAEHBI B NPUoXeHuu E.

B Tabnuue 1 ycraHoBneHa HanpskeHHOCTb MoJisi HEMOAYNMPOBaHHOTO curHana. Mpu ucnbiraHusax o06o-
pyaoOBaHUsS CUrHamn JOMmkeH ObiTb MOAYNMPOBAH NO amMnnuTyae npu rmyouHe moaynsauumn 80 % cuHycouaanb-
HbIM CUrHaNoOM 4actoToii 1 kl'u, AnA TOro YTobbl BOCNIPOU3BECTU pearnbHble YCNOBUA BO3AEWCTBUS MOMEX (CM.
pucyHok 1). [leTanbHble cBeAEHUs O NPOBEAEHUU UCTILITAHUI NPUBEAEHBI B pasaene 8.

5.1 cnbiTaTenbHble YPOBHU, OTHOCALMECA K OOWMM 3aa4aM
McnbiTaHuA, Kak npasmno, NpoBoAAT B nonoce yacrot ot 80 o 1000 MMy 6e3 nponyckos.

MpumeyaHune 1— TexHAYECKME KOMUTETEI MO CTaHAApTU3aLMK, paspabaTbiBatowue CTaHAapTLI Ha NPOAYK-
Li1to, MOTYT YCTaHOBUTL nepexofHyto yactoty mexay IEC 61000-4-3 n IEC 61000-4-6 Bbiwe unu Huxe vactoTsl 80 MI'y
(cM. npunoxeHue G).

MpumMmeyaHune 2— TexHN4eckue KOMUTETLI MO CTaHAApTU3aLMK, paspabaTeiBatowWwue cTaHAApTLI Ha NPOAYK-
LMo, MOTYT YCTAHOBUTb ansTePHATUBHBLIE CXEMbl MOAYTSILIMK.

4
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NpumedaHue 3—IEC 61000-4-6 Takke ycTaHaBNUBAET METOALI UCTILITAHUIA AN OnpefeneHns yCTOHYMBOCTU
3NeKTPUYECKOro N ANEKTPOHHOro obopyAoBaHNA K U3ny4yaemoil aNeKTPOMarHUTHOA 3Heprn. 3TOT CTaHAAPT OXBaTLiBaeT
YacToTbl HUXxe 80 My,

5.2 UcnbiTaTeslbHble YPOBHU, OTHOCSILMECS K 3aluTe OT paAno4acTOTHON IMUCCUM UM POBLIX
paauoteneOHOB M APYrUX paAauoOYaCTOTHbLIX U3NY4aroU X YCTPOUCTB

WcnbiTaHuA, kak NpaBumno, NpoBoAAT B nonocax yactot ot 800 Ao 960 My u ot 1,4 o 6 My,

YacToTbl MM Y4aCTKU YacToT, BbIGUpPaeMble A1t UCMbITAHUIA, OTPAHUYMBAIOT C YY4ETOM paboumnx 4actoT
peanbHO AEWCTBYIOLUMX NMOABWXHbLIX paauoTenedoHOB U APYrMX PaguModacTOTHLIX UCTOMHUKOB U3MyYEeHUN.
HonyckaeTtca npoBeaeHUe UCnbiTaHMi HE BO BCel nonoce Yacrot ot 1,4 no 6 I'u. B npegenax nonoc 4acror,
MCNONb3yeMbIX NOABUXHbIMM paauoTenedoHaMu M APYrMMU PagnoyvacTOTHbIMU MCTOYHUKAMU U3MYyYEeHWUN,
MOTYT ObiTb NPUMEHEHbI Pa3NNYHbIE UCTILITATENbHbIE YPOBHMU.

Ecnu usgenue 40mKHO COOTBETCTBOBATH TOJIbKO TPEOOBAHUAM, YCTAHOBIEHHBIM B KOHKPETHOW CTpaHe,
nonoca vacrot 1,4—6 L, B KOTOPO# NPOBOAAT UCMbITAHUS, MOXKET ObITb YMEHbLLEHA U OTPAHUYEHA 3HAYEHU-
AMU NONOCHI YACTOT, BbIAENEHHON Ansi UM pOoBbLIX paanoTeneoHOB U APYrMX PagUOHaCTOTHLIX UCTOYHUKOB
U3Ny4YeHuit, NPUMEHSEMbIX B JaHHON cTpaHe. B aTom cnyuae peweHne 0 nposeaeHUU UCTIbITaHUIA B nonoce
4acTOT, NPEBLILLAIOLLEN BbIAENEHHYIO MOSIOCY, AOMKHO ObITb OTPAXEHO B NPOTOKONE UCMbITAHUIA.

MpumedaHune1—B npunoxeHun A npuBegeHbl 060cHOBaHUA BbIGOpa MOAYNALMKU CUHYCOUAANbHBLIM CUTHa-
fIOM NPU UCNBbITAHWAX, OTHOCALLMXCA K 3alyUTe OT paguoyacToTHON 3MUCCUU OT LUdPOBLIX pagnoTenedoHOB U Apyrux
paAno4aCTOTHBIX NCTOYHUKOB U3MYYEHWIA.

MpumMmedaHnune2—B npunoxeHuu E npusegeHsl pekoMeHaaLun ANa TeXHUYECKUX KOMUTETOB NO cTaHAapTU-
3auum, paspabaTbiBalownx cTaHAapTbl Ha NPOAYKLMIO, MO BLIOOPY UCNBITATENbHLIX YPOBHEH.

MpumeyaHue3— [ManasoHbl U3MepeHUid, YkadaHHble B Tabnuue 1, NpUMEHUMBLI B OCHOBHOM B Nonocax
4YacToT, BbiAenseMbIX ANS LM poBbIX pagnotenedoHoB (B NpunoxkeHun G npuBeAeH nNepeveHb U3BECTHBIX YacToT Lud-
POBbIX paguoTenedoHOB KOHKPETHLIX TUMOB, BbiAENeHHbIX Ha BpeMsi paspaboTku HacToALero ctaHaapTa).

MpuMeyaHuUe4d— Hayactorax cabilie 800 MLy onacHOCTb HapyLeHNA YHKLMOHNPpOBAHUA 06opyAoBaHNS
cBsA3aHa rmaBHbLIM 06pa3oM ¢ paguoTenedOoHHBIMA CUCTEMaMU U APYTUMU HAMEPEHHO U3NYYaloWUMN PaAUOHaCTOTHLIMK
UCTOYHMKaMU, MMEIOLLMMI MOLLHOCTb, SKBUBANEHTHYIO MOLLIHOCTH paauoTenedoHHbIX cucteM. [pyrne cuctemMel, pabota-
folme Ha YacToTax csblle 800 MI'L, HanpuMep noKanbHbIE CeTH, UCNONb3YIOLWME pagnocpeacTBa Ha YacToTax 2,4 Ty
W Bbllle, UMEIOT B OCHOBHOM KpaiiHe Manylo MOLHOCTL (Kak npaBuno, MeHee 100 MBT) U NoaToMy ManoBeposATHO,
4YTOGbI OHU BbI3bIBanNu cepbesHble Npobnems.

6 cnbiTaTenbHOe oGopyaoBaHue

Onsa ucnbITaHWn Ha YCTOMYMBOCTb K U3Ny4aemMoMy pagnodYacTOTHOMY S1E€KTPOMArHMTHOMY NONIO PeKo-
MEHAYIOTCA CreayloLme cpeacTaa UCTbITaHWUI:

- Be3axoBas kamepa, pasmepbl KOTOPOW AOMKHbI 06eCNeYnTb AOCTATOYHYIO 06NnacTb OAHOPOAHOrO NONS
npumenutensHo k NO. Ins nogaBneHus otTpa)keHui B nonybe3axoBbix kKaMmepax MOryT ObiTb NPUMEHEHbI A40-
MONHUTENBHLIE NOrnoLatoLLmMe MaTepuansl;

- NOMEeXonoAaBnALMNE PUNLTPbI, KOTOPLIE HE AOSMKHbI BbI3bIBaTb AOMNONMHUTENbHBLIX PE30HAHCHBIX SIB-
NeHUN B COEAUHUTENbHbIX NIMHUAX;

- reHepaTtop(bl) pPaano4acToTHbLIX CUrHamnoB, obGecneunBaloLLuii(e) NEPEKPLITUE NOMNOCHI YacToT, Npe/-
CTaBnsAIOWEN UHTEPEC, U amMNUTYAHYIO MOAYNAUMIO CUrHana CUHycouaanbHbIM HanpshKeHUEM 4acTOTOW
1 k'Y npu rny6uHe moaynsaumm 80 %.

MeHepartop(bl) AOMKEH(HbI)) UMETH PYYHOE ynpaBreHue (4acToToW, amnnuTyaon curHana u rnyouHoi
MOAYMALMK) UMK B CNy4ae NpMMEHEHUS pagno4acTOTHLIX CUHTE3aTOPOB A0IKHA ObITh 0BecneyeHa nporpam-
MUpyemas LuaroBas nepecTpoiika 4acTtoTbl C yCTAaHOBMNEHWEM YAaCTOTHO-3aBUCMMOTO LLara NepecTponku u BO3-
MOXHOCTM 3aJepXKN Ha Kaxaon yacTtoTe. leHepartop(bl) 40omkeH (Hbl) 6bITb 060PYAOBaHbLI PyYHON NEPECTpoii-
KO 4acToTbl, aMNAMTYAbl CUrHaNa u rny6GuHblI MOAYNALUU.

Mpu HeoBX0AMMOCTH ANA UCKIOYEHUA NPoBnemM, CBsI3aHHbIX C rAPMOHUYECKUMU COCTaBNSIIOLMMU, MO-
*eT ObITb HE0OX0ANUMO NPUMeHeHUe HUNBTPOB HU3KMX YacTOT UM NONOCOBLIX (PUNLTPOB;

- YCUNUTENW MOLLUHOCTU, MPeAHa3Ha4YeHHbIE ANA YCUIEHUS PagMovyacToTHOrO curHana (Hemoaynupo-
BaHHOrO W MOAYNUPOBAHHOIO) U 0BECNEYEHUsI CO3AaHUA U3ny4vatoLlet aHTEHHON UCNLITATENbHOrO NONSA He-
0OXOAMMON HaMPSXKEHHOCTU. YPOBEHb FAPMOHMK, BHOCMMBIX YCUNUTENEM MOLLHOCTHU, AOIDKEH ObITh Takum,
YTOObI HA KaXXA0MN YacToTe rapMoHuKK J0BOIN M3MEPEHHBI YPOBEHb HAMNPSHPKEHHOCTU NOSIS B NAIOCKOCTU OAHO-
poaHoro nonsi (UFA) 6bin no kpaiiHeit Mepe Ha 6 4B Huxe HanpsXXeHHOCTU MONs OCHOBHOWM COCTaBRSAIOLLEN
(cm. npunoxenue D);
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- U3ny4varoLuue aHTeHHbl (CM. NpunoxeHue B): BUKOHUYECKHUE, NOronepuogmyeckue pynopHble unu apy-
rMe aHTeHHbI C NUHENHON nonspusauneit, COOTBETCTBYHOLLME TPeBOBaHMSAM K NONOCE YaCTOT UCMbITAHUN;

- U30TPOMNHAasA aHTeHHa (faTyuk Nomns) ANsi UBMEPEHUs HaMPSPKEHHOCTW MOoNsi, BKMoYalowas B cebs
YCUNUTEMb U SNEKTPOHHO-ONTUYECKUI npeobpasoBarenb, 06nagatome JOCTaTOMHON YCTOMYMBOCTLIO K BO3-
OENCTBUIO U3MEPSIEMOr0 NOJs, a Takke BONOKOHHO-ONTUYECKYHO NIUHUIO ANSi CBA3W C UHAUKATOPOM, YCTaHOB-
neHHbIM BHe 6e33x0Boii kamepbl (MpY COOTBETCTBYIOLLMX SKPaHUPOBaHWU U dUNLTPaLUMKU LOMNyCcKaeTcs Uc-
nonb3oBaHue kabenbHoi nuHum). Metoa kanMbpoBku aatynkos E-nons npveeaeH B npunoxexHuu ;

- BCnoMorartenbHoe obopyaoBaHue Ansi perucrpauum Heo6xoammbiX YPOBHEN MOLLHOCTM curHana, obe-
CNeYMBaloLLMX CO3/1aHNe UCMbITATENbHOTO MONA 3aJaHHOI HanPsXKEHHOCTU, U AN ynpaerneHus co3gaHuem
yKas3aHHOoro rnonsi B npouecce ucnoitanunii. Oco60e BHUMaHUe A0MKHO ObiTb yaeneHo obecneveHnto noMmexo-
YCTOWYMBOCTM BCMOMOraTensHOro 0060pya0BaHnus, NPUMEHAEMOTO NPU UCNBITAHNSAX.

6.1 OnucaHue ucnbiTaTeribHOro 060pyaoBaHUsA

YyuTbiBaA 3HAYEHWE HANPSXKEHHOCTU FEHEPMPYEMOrO MOMsA, UCMbITaHUE JOSMKHO NPOBOAUTLCA B JKpa-
HWPOBAHHOM MOMELLEHNM, C TEM YTOObI COOTBETCTBOBATL PA3NUYHLIM HALMOHAMBHBIM U MEXAYHAPOAHbLIM
pernameHTam 06 UCKMIOYEHUN NOMEX PaaUOCBA3N. Kpome TOro, SKpaHMpPOBaHHOE NOMELLEHUE NO3BONSAET UC-
KMIOYUTb BMSIHUE UCMLITATENBLHOMO MOt HA BCNOMOraTensHoe 060pyaoBaHue, yuuTbiBasi, Yto 60MNbLWMHCTBO
obpasuos obopyaosaHua ans cbopa, perucrpauum U oToGpaxxeHnsa pe3ynsratoB M3MepeHUit BOCNPUNMUYNBO
K BHELUHEeMY NomMo, reHepupyeMoMy B NpoLecce UCMbITaHMI Ha NOMEXO0YCTONYMBOCTb. JOmMKHbI ObiTb NPUHS-
Tbl MEpPbI K TOMY, YTOObI COeaMHUTENbHbIE KabGenu, BXoAsLUME B 3KPaHUPOBAHHOE NOMELLEHUE U BbIXOASILLME
U3 HEero, aaekBaTHO OCnabnAnm KOHAYKTUBHYIO U U3NYy4aeMyH 3NEKTPOMArHUTHYIO SMUCCUIO U COXpaHANU
uenocTtHocTb curHanos MO 1 napameTpoB MOLLHOCTU MONA.

TunuyHaa ucnblTaTenbHasi yCTaHOBKA BKMIOYAET B cebsi SKpAHMPOBAHHOE MOMELUEHWE, BHYTPEHHUE
MOBEPXHOCTM KOTOPOro MOKPbITbI PaauONOrNoLAWMM MaTepuanom, pasmepamm, NO3BONSAIOWUMU pasMe-
ctutek MO 1 o6ecneunTs COOTBETCTBYIOLLEE YNPaBIIEHNE HANPsHKEHHOCTbLIO UCNbITaTenbHOro nons. MNpumeHs-
10T 6€39X0BbIE KAMEpbl UMK MOANDULMPOBaHHbIE NONMYGE39X0BbIE KaMepbl (NPUMEP NPUBEAEH Ha PUCYHKE 2).
B npucoeauHeHHbIX 4OMOMHUTENBHBIX SKPAHMPOBAHHLIX MOMELLEHUAX AOMKHO ObITb pasMeLeHo o06opyao-
BaHue, obecneynBaloLLee reHepupoBaHne BbICOKOYACTOTHLIX CUrHAIIOB, NPOBEAEHNE U3MEPEHNI U KOHTPONb
dyHkunoHuposaHus LO.

Be3axoBble kaMmepbl MeHee 3PeKTUBHbI HA HU3KUX YacToTax. Ocoboe BHUMaHUE AOIMKHO ObiTb yaene-
HO obecnevyeHnto OAHOPOAHOCTM UCNLITATENBHOMO MOMS HA HU3KWUX YacToTax. [onosiHUTENbHbIE pekoMeHAaa-
UuM NnpuBeAeHbl B NpunoxeHun C.

6.2 Kanu6poBka nons

Llens kanuBpoBKu 3aKMOYMAETCA B TOM, YTOObI OAHOPOAHOCTL UCMLITATENLHOIO SNEKTPOMAarHUTHOIO
nons, Bosgencreytowero Ha MO, Gbina goctatoyHon ansa obecnedeHnss JOCTOBEPHOCTU Pe3ynbTaToB UCHbI-
TaHWiA.

IEC 61000-4-3 OCHOBbLIBAETCA HA WCMOMb30BAHUM KOHLEMUMM NIOCKOCTU oaHopoaHoro nonsa (UFA)
(cM. pucyHOK 3), kKoTOpas NnpeacTaBnseT coBOM rMNOTETUYECKYIO BEPTUKATIbHYIO MIOCKOCTb MOrs, B KOTOPOIA
U3MEHEHUA HaNPSHXKEHHOCTM UCMbITATENIbHOTO 3NEKTPOMArHUTHOIO MONSA HAXOASATCS B 3afaHHbIX npeaenax.
Mpu 06bIMHON NpoLeaype KanMbpoBKK NONA AEMOHCTPUPYETCS CMOCOOHOCTL UCMbITATENbHOW YCTAHOBKM M UC-
nbiTaTenbLHOro 060pyA0BaHUsA reHepupoBaTb Takoe none. OaHOBPEMEHHO MOMy4atoT COBOKYMHOCTb 3HAYEHWIA
napamMeTpoB UCMbITaTeNbHOr0 060PYAOBaHMS, MO3BONAOLLMX NPOBECTU UCNbITAHUA 0BOPYAOBaAHUS Ha NOMe-
XOYCTOMYMBOCTb. KannbpoBKy cuuTaloT AencTBUTENBHON Ans MO Bcex BUAOB, CTOPOHbLI KOTOPLIX, MOABEP-
raeMble BO3AENCTBMIO UCMBLITATENBHOMO NONA (BKMIOYAsA COeAMHUTENbHbIE kabenu), MOryT BbiTb NOMHOCTLIO
MOKPbITbI MAOCKOCTbIO OAHOPOAHOrO MOSS.

Kanu6posky nons npoBogsT B otcytcTBue MO (CM. pucyHok 3). MNpu kanubpoBke onpeaensioT 3aBUcU-
MOCTb MEXQY HaNPSHKEHHOCTBIO NOMA B Npefenax nnockoCTH O4HOPOAHOIO MNOMSt U MOLLHOCTBIO CUrHana, no-
[laBaemoro Ha M3ny4arLLUyo aHTEHHyY. B npouecce neneiTaHuin 3Ha4eHne MOLLHOCTH CUrHana, KoTopkli Jon-
)KEH ObITb MOAAH HA N3MYYAalOLLYIO aHTEHHY Ha KaXAon 4acToTe UCNbITaHUI, PACCYUTBIBAKOT C UCMONb30BAHNEM
3TON 3aBMCUMOCTMW U 3HAYEHMI HAMPSXKEHHOCTMW NONS, COOTBETCTBYIOLLMX YCTAHOBNEHHOMY MCMbITATENBLHOMY
ypOBHIO. Kanubposka nons AeicTBMTENbHA NPU YyCNOBUU UAEHTUYHOCTU NapamMeTpoB WUCMbITATENbLHONM yCTa-
HOBKM NPV KanuOpoBKe NOMA W NPOBEAEHWM UCMbITaHUi. Mo3ToOMy 3HaYeHUs napameTpOB WCMbITATENbHOM
YCTAHOBKM (OTHOCALLMXCA K U3MYyYaloLwen aHTEHHE, YCUNUTENIO, AOMOSNHUTENbHbIM MOTMOLLALWMM MaTepu-
anawm, kabenam) A0KHbI BbITb 3aUKCMPOBaHbI. BakHO 3adhMKcMpoBaTh TOYHbLIE MONMOXEHUSA U3NYYaloLLIMX
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aHTEeHH 1 kabenen (HaCKOMNbLKO 3TO NPAKTUYECKN BO3MOXKHO). Mpu NPOBEAEHUM UCTILITAHWI aHTEHHBI U KabGenu
AOMKHBI ObITb Pa3MeLLieHbl TaK Xke, Kak U Npu kanubpoBke nons. HesHauMTENbHbIE UX CMELLIEHUA 0Ka3bIBAKOT
CyLLECTBEHHOE BIIUSIHWE Ha UCTILITATENbHOE none.

YCTaHOBMEHO, YTO MOMHYI0 KanuGpOBKY MCMbLITATENBHOTO NONSA cneayet NpoBOAWTL OAWH pa3s B rog,
a TaKKe Npu KaXaoM BHECEHUU M3MEHEHUN B KOHUrypauuio 6e39xoBoi kamepbl (nepeMeLleHnn paguono-
rnowjailoLero marepumarna, UsSMeHeHum cocrtasa obopyaoBaHua u T. 4.). MNMepea kaxaon rpynnon ucnbiTaHun
Heo6xo0AMMO NPOBOAUTL MPOBEPKY KanUOPOBKKU UCTIbITATENBHOTO NONA (CM. pasaen 8).

M3nyuaiolylo aHTEHHY pa3sMmeLaloT Ha Takom pacctosHum ot MO, ytobbl kanubpyemas nnockocTb
OZIHOPOAHOIO NONIAl HAXOAMNACh B FMABHOM nenecrtke AuarpaMmbl HANPABNEHHOCTU aHTEHHbI. [aTyuk nons
[OMKEH ObITb PACNONOXEH Ha PaCCTOSHUM HE MeHee 1 M OT U3ny4atowen aHTeHHsbl. MpeanovyTuTensHoe pac-
CTOSIHUE MEeX/Y M3MyYaloLLeit aHTEHHON U NNOCKOCTLIO OAHOPOAHOMO NONA AOMKHO ObITh 3 M. 3TO paccToiHue
OTCHYMTBIBAIOT OT LIEHTPA GMKOHMYECKOW aHTEHHbI, KOHL|A NOronepuoanYeckon aHTEHHbI U NNOCKOCTU PacKpbi-
Ba PYNOPHOM MM BONIHOBOAHOI aHTEHHbI. PaccTosiHme Mexay usnydaiowen aHTEHHON U NNOCKOCTbIO O4HO-
pPOAHOro NOMns AOMKHO ObITh YKa3aHO B OTYETE 06 UCMbITAHUAX U B NPOTOKONE KanubpoBKu.

Pasmepbl NiocKOCTU OA4HOPOAHOIO NOMSA C €€ HWKHUM KpaeMm, YCTaHOBMEHHbIM Ha BbicoTe 0,8 M Hag no-
NoM, AOMKHbI ObITb N0 MeHbLUEH Mepe 1,5 x 1,5 M, 3a UCKNIOYEeHUeM criydaes, korga MO u coeagnHUTENbHbIE
kabenu MoryT ObiTb MOMHOCTbIO «OCBELLEHbI» NPU UCMONb30BAHUMU NOCKOCTU OAHOPOAHOrO NONS MEHbLLUNX
pa3mepoB. MMHMManNbHbLIE pa3Mepbl NNOCKOCTU OAHOPOAHOIO NONA AOIMKHbI ObITb 0,5 x 0,5 M.

Jluuesan cropona MO, nogeepraemoro BO3AEMCTBUIO UCTILITATENBHOIO NOMA, AO0MMKHA COBNaaaThb C nno-
CKOCTbIO OAHOPOAHOIO NoNA (CM. PUCYHKK 5 u 6).

[na ycraHoBneHus xecTtkocTu ucnbitaHuin MO n coeanHutenbHbIX kabenewn, koTopble A0MKHbI ObITh UC-
NbITaHbl NpU BNM30CTK K NONY (ONOPHON NNIACTUHE 3a3EMITEHUST), HANPSHKEHHOCTL NONSA A0MkHA ObITb Aonon-
HUTENbHO 3acpuKkcMpoBaHa Ha BbicoTe 0,4 M. [onyveHHble JaHHbIE JOKYMEHTUPYIOT B NPOTOKONE KanubpoBsku,
HO HE YYWUTLIBAIOT NPU OLIEHKE NPUrOAHOCTU UCNbITAaTENbLHON YCTAaHOBKU U B 6a3e AaHHbIX KanubpoBKM.

W3-3a oTpaxxeHuit ot nona B nony6e33axoBom kamepe TPyAHO YCTAHOBUTb MIIOCKOCTb OAHOPOAHOTO NONA
BONM3KM ONOPHON NNACTUHLI 3a3eMneHus. Ona peweHus SToi Npobnembl pasmMeLLaloT Ha NnacTuHe 3asemne-
HWUS AOMNOSTHUTESbHBIW PagnMonornowWwalWwmin Matepuan (CM. PUCYHOK 2).

M3mepeHue HanpspKeHHOCTU NOAS B NMOCKOCTU OA4HOPOAHOrO MONA NPOBOAAT B TOUKaX U3MEpUTESb-
HOW CETKM, pa3HECEHHbIX APYr OT Apyra Ha paccTosiHue 0,5 M (CM. puCyHOK 4, npeacrasnsiowmin cobon npu-
Mep NIOCKOCTU ogHOpOoAHOro nonsa pasmepamu 1,5 x 1,5 Mm). UcnbiTatenbHoe none cuMtaloT OAHOPOAHLIM,
€CNK Ha KaXKaoMN YacToTe U3MEPEHUI €r0 HanpPsXKEHHOCTb, U3Mepsaemasn B NIOCKOCTM OAHOPOAHOTO Nona Ana
75 % noeepxHoCTK (Hanpumep, B 12 To4kax usmepeHun us 16 ansa nnockocTn 04HOPOAHOrO NONA pasmepamu
1,5 x 1,5 M), Haxoautca B npeaenax ot 0 o nnioc 6 4B oT 3agaHHOro 3HaveHna. AN MMHUManbHLIX pa3mepoB
NA0CKOCTM ogHopoaHoro nonsi 0,5 x 0,5 M OTKNOHEHUA N3MEPEHHON HANPSYKEHHOCTU NONSA B YETbIPEX TOUKAX
KanuBpOBOYHOI CETKM OT 3aaHHOTO 3HAYEHUsI I0IDKHbI ObITb B YKAa3aHHbIX BbILLE Npeaenax.

MpumeyvaHue 1—/na pasnuyHbIX YacToT B NpeAenax ykasaHHbIX OTKNOHEHWH MOTYT HaX0AUTLCA pe3yneraThl
U3MEepEHWiA, MonyYeHHbIe B PasfMYHbIX TOYKax U3MEPUTENBHOI CETKM.

OTtknoHeHue ot 0 4o nnioc 6 AB yCcTaHOBNEHO C TEM, UTOObI HANPSPKEHHOCTb NONA He ObiNa HUXKE HOMU-
HaneHOW C NPUEMMEMOIN BEPOATHOCTLIO. 3HaUeHue 6 b BLIOPAHO Kak MMHMMANbLHO A4OCTMKUMOE ANA Npak-
TUYECKN NPUMEHAEMbIX CPEACTB UCNbITAHUMN.

Ha vactotax ucnoiranui meHee 1 Ty gonyckaioT oTknoHeHue 6onee nnioc 6 aob, HO He Gonee nnioc
10 ab ana 3 % yacToT, npoBepsieMbix Npu ucnbiTaHuaXx (oTknoHeHue meHee 0 Ab He gonyckaetcs). MNpu aTom
3HaYeHUs1 OTKIMOHEHUI AOIDKHBbI ObITb OTpaXKeHbI B oTYeTe 00 UcnbITaHusAX. B cnyyae pacxoxaeHui pesynb-
TaToB UCMbITAHWUM!, MNOJTYYEHHbIX NPU Pa3NUYHLIX OTKITOHEHUAX HAMPSXKEHHOCTU NOMS, NPEUMYLLIECTBO UMEIOT
pe3ynbTarbl UCNbITAHWUM, NOJTyYEeHHbIE NPU OTKNOHeHusix ot 0 go nnioc 6 ab.

B cnyyae ecnu nuuesas ctopoHa MO, noasepraemas BO3AENCTBUIO NOMs, UMeeT pasmepbl Gonee
1,5 x 1,5 M 1 MeTOa NPUMEHEHUSA NITOCKOCTU OAHOPOAHOIO NOssA A0CTaTOMHbLIX PasMepoB (NPEANOYTUTENbHLIN
MeToa obnyyeHust) He MOXET ObiTb npumeHeH, MO obnyyaioT B CEpUN UCMbITAHUIA C NPUMEHEHUEM METOoAA
YaCTUYHOIO 0BNy4YeHus.

[Ans npumeHeHna MeToaa YaCcTUYHOro obryyeHus:

- KaJ1VI6pOBKy UCNbITaTtenbHOro Nongd AonyckaeTtcda NpoBOAUTL NMPU Pa3JIMYHbIX MONMOXEHUAX usny4ato-
e aHTEHHbI, C TeM YTOObLI 06ecneunTb MOKPbLITUE BCEN NULUEBOK noBepxHOCTU MO nnockoCTbio 0gqHOPOA-
HOrO Nonsi B cepun ucnbiTaHuini. Ucnobitanust MO B 3TOM cnyvae cnegyer NnpoBOAUTL NPU NOCNeA0BaTeNbHOM
pacnonoXXeHUM aHTEHHbI B KAXKAO0M U3 3TUX NONOKEHUN;

- NO ponyckaetcs nepeMeLlatb Npu UCMbITAHUAX TakK, YTOObI KaXKaas YacTb €ro NMUEBON NOBEPXHOCTH
Haxoaunach B npegenax niockoCTU 0AHOPOAHOIO NOMA BO BPEMSA, KAk MMHUMYM, OHOIO U3 UCTbITAHUN.
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n puMeyaHue 2— I'Ipm pasMelleHUN aHTEeHHbI B KaXXJ0M U3 Bbl6paHHbIX NONOXEHWIA f0MKHA ObITb npoBefeHa
nonHas KaJ'II/I6pOBKa ucnblTaTeNnbHOro NONA.

KoHLENLMKM NOMHOTO U YaCTUYHOTO 0OMyYeHus, a TaKkke UX NPUMEHUMOCTb U CNOCOOLI MPUMEHEHUS No-
KasaHbl B Tabnuue 2.

Ta6nunya 2— TpeGoBaHNA K NNOCKOCTU OAHOPOAHOTO MOSIA AJSIsi NPUMEHEHWUS METOAO0B NOMHOIO OBIyYeHNs], YacTuY-
HOro 0BNyYeHUss U HE3AaBUCUMBIX OKOH

YacTtoTa ucnbl-
TaHW

Tpe6osaHua K pasMepam 1 KanubpoBKe MIocKkoCcTU O AHOPOAHOMO Nonsa

Juyesan ctopoHa MO NONHOCTBLIO MOKPLITA NIMOCKO-
CTblO 0AHOPOAHOTO NONA (NPeANOUTUTENBHBINA MeTof,
NonNHoro obny4eHns)

Jlnyesas ctopoHa MO He NoKpbITa NONHOCTLIO MITo-
CKOCTbIO OAHOPOAHOTO NONA (aNbTepHaTUBHBIE METO-
Abl YACTUYHOTO 0BITy4eHNA U HE3aBUCUMBIX OKOH)

Mehnee 1 Ty

MuHUManbHblE pasMepbl NIOCKOCTU OAHOPOAHO-
ro nonsa gomkHoel 6eiTe 0,5 x 0,5 M.

Pa3mepbl NNOCKOCTM OQHOPOAHOro Mons onpe-
DensTCA YUCNOM ToYeK KanubpoBOYHOW ceTKy,
OTCTOALMX ApYr oT apyra Ha 0,5 M (T. e. JOMKHBI
ObiTh: 0,5x0,5Mm;0,5x1,0Mm;1,0x1,0MuUT 4.).
Ana nnockocT ogHOPOAHOrO NOnsA pasmepamu
6onee 0,5 x 0,5 M HanpsXXeHHOCTb Nonsi B 75 %
TOYEK U3MEPEHUS AOMKHA HAXOAUTLCA B YCTAHOB-
NeHHbIX npegenax. Ans nNockocTU 0AHOPOAHOIo
nonsa pasmepamn 0,5 x 0,5 M HanpskeHHOCTb
Mnoss BO BCEX TOYKAX U3MEPEHUSA [OSMKHA Haxo-
AWTBCA B YCTAHOBMNEHHbIX Npeaenax

MpUMEHSIOT METOA YaCTUHMHOrO 0BnNyyYeHus.
MuHUManbHble pasMepbl NNOCKOCTU OAHOPOA-
HOro NoNsA AOMKHbI BbITb 1,5 x 1,5 M.

Pa3mepbl NNOCKOCTM OAHOPOAHOrO NONA onpe-
AENATCA YUCIIOM TOUEK KanubpoBOYHOWN CeTku,
OTCTOAWMX APYT OT Apyra Ha 0,5 M (T. €. AOMKHbI
6bITb: 1,5%1,6M;1,5%x20Mm;2,0x2,0MuT.4.).
HanpskeHHocTb nona 75 % Tovek usmepeHus
A OMKHa HaXoAUTLECA B YCTAHOBNEHHLIX Npeaenax

Cebiwe 11Ty

MUWHWMarbHble pa3Mepbl NIOCKOCTU OQHOPOAHO-
ro nons AorxHol 6biTe 0,5 x 0,5 M.

PasMepbl MrOCKOCTU OAHOPOAHOrO nons onpe-
HensATCA YMCMOM TOMEK KarMbpoBOYHON CETKM,
oTCTOALMX ApPYr OT gpyra Ha 0,5 M (T. . LOMKHbI
6biTe: 0,5%x0,5M;0,56x10Mm,1,0x1,0MuT 4.)
Ons nnockoCTU OLHOPOAHOro MNonsi pasmepamu
6onee 0,5 x 0,5 M HanpsxeHHOCTb NonsA 75 % To-
YeK U3MepeHUss AOoMKHa HaxoAWTLCA B YCTaHOB-
nNeHHbIX Npegenax. Ons nnockocT 0O4HOPOLHOro
nons pasmepamu 0,5 x 0,5 M HanpsxeHHOCTb
Momns BO BCEX TOYKaX M3MEpPEeHUst AOrKHa Haxo-
AUTBCSA B YCTAHOBMNEHHLIX Npegenax

MpumeHsAlT MeToAbl YacTUYHOrO 0BNyYeHns 1
He3aBUCUMbIX OKOH.

Mpu npumeHeHUN MeToAa HE3aBUCUMBIX OKOH
pa3smep okHa gorkeH 6biTb 0,5 x 0,5 M (cMm. npu-
noxexue H).

lMpn NpMMeHeHUn MeToAa YacTUYHOTO 0BNyYeHms:
- MMHUMarnbHbIE pasMepbl NNOCKOCTU OAHOPOS-
HoOro nons fomkHel 6bITb 1,5 x 1,5 M;

- pazMepbl MNOCKOCTU OAHOPOAJHOIO MNons onpe-
LensaTca YNCNIOM TOUEK KanubpoBOYHOR CETKH,
oTCTOALMX ApYr oT Apyra Ha 0,5 M (T. e. JOMKHbI
ObiTb: 1,5%1,5M;1,6x20Mm;20x20MunT 4.);
- HanpsKeHHoCTb nons 75 % Tovek UamepeHus
[OMKHA HaXOAUTLCA B YCTAHOBMEHHBIX Npeaenax

Ecnu B nonoce yactot cebiwe 1 My TpeboBaHma HACTOALLEro nogpasgena MoryT ObiTb BbINOMHEHDI
TOSIKO HA YacTOTax He BbILLE KOHKPETHOW YacTOThl, HANPUMEP €CNK LUMPUHA Auarpammbl HanpaBneHHOCTU
n3ny4varoLen aHTeHHbl HeJOoCTaTo4YHa Ans 00nyYeHus Beewn nosepxHocT MO, To AN 6Gonee BbICOKUX 4acToT
NMPUMEHSAIOT METO HEe3aBUCUMbIX OKOH MO NpUNoXxeHuto H.

KanuBposky nons B 6e33X0BbIX U NOMy0e33x0BbIX kamepax, kak NpaBuro, NPOBOAAT C NMOMOLLbIO U3-
MepUTENbHOW YCTaHOBKM, MpeACTaBeHHON Ha pucyHke 7. KanmbpoBKy BCerga crneayer npoBoAMTb Npu He-
MOZYNIMPOBAHHON HECYLLEN ANsi rOpM3OHTaNbLHON U BEPTUKANBLHON NONApM3aumMin UCMLITaTENbLHOTO NOMA B CO-
OTBETCTBUM CO 3HAYEHUEM LLIAra U3MEeHeHNs YacTOoTbl, YKA3aHHbIM HIke. 3Ha4YeHWe HanPsHKeHHOCTM NOMA Npu
kanubpoBKe AOMKHO ObITk MO KpanHen mepe B 1,8 pasa Gonblie 3HAYEHUS HANPSHKEHHOCTM NOSS, KOTOPOe
Oynet Bo3aelncTBoBaTb Ha 0BopyaoBaHMe Npu NpoBefeHUN UCNbITaHUN, YTOObI 0BecneunTb NPOX0XKAEHNE
yepes yeunuTenu MoaynmpoBaHHOro CurHana B OTCYTCTBUE HACHILLEHMS.

Ecnu 0603Ha4YnTL HAaNPSXKEHHOCTL NONA NPU KanMBpoBKe E, TO HaNpPsHKEHHOCTb UCMLITATENbHOrO NONA
E,He pnomkHa npesblwats £, /1,8.

MpumeyvyaHune — MoryT GbiTb UCTIONB3OBaHbI iPYrie METOALI NPeAOTBPaLLEHNS HACILLEHNS.

Hwxke npuseaeHsl ABa pasHblX MeToda kanubpoBKM UCNbITAaTENLHOrO nons. B kauectee npumepa pac-
CMaTpuBaeTCcs U3MepuTeEnLHasa ceTka, coctoswas u3 16 Touek usmMepeHus (pasmepbl NIOCKOCTU OAHOPOLHO-
rononsa 1,5 x 1,5 m). MNpu npaBunLHOM NnpumMeHeHnn oba metoga obecnevmBailoT OAMHAKOBYK OAHOPOAHOCTb
UCMbITaTENbLHOrO MONS.

8
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6.2.1 MeTtoa kanUOPOBKN NPU NOCTOAHHON HANPAXEHHOCTU NONA

MOCTOAHHYIO HaNpPsXXEHHOCTb UCNLITATENBHOMO MONA B NAOCKOCTM OAHOPOAHOrO NOMA yCTaHaBNMBAKOT
C MCMONb30BaHMEM KanMBpOBaHHOW M3MEPUTENBHON AHTEHHbI (AATYMKa) MOCNEAOBATENIbHO Ha KaXaow u3
YacToT B KaXaon u3 16 ToYeK U3MEPUTENbHON CETKU (CM. PUCYHOK 4), UCMONb3ysl 3HAYEHUE Llara 4acToThl,
ykaszaHHoe B pasgene 8, nyTeM COOTBETCTBYIOLLErO pPerynupoBaHusa MOLHOCTW CUrHana, nogaBaemMoro Ha us-
NyYaroLLYyt0 aHTEHHY.

MoLluHOCTb curHana, nogaBaemMoro Ha M3nyyaroLLyto aHTEHHY, MU3MEPAIOT C MOMOLLLIO YCTAHOBKW, NOKa-
3aHHOI Ha pUCyHke 7. KannbpoBKy NpOBOAAT NPW rOPU3OHTanNbLHON U BEPTMKANBHOWM NONSpU3auusix ucnbita-
TeNbHOro Nons. 3Ha4YeHus nogaBaeMon MOLLHOCTU, B Aeunbenax (MUNNMBaTTax) perncTpupyioT B 16 Toukax
N3MEpPEHUS.

Mpoueaypa KanMbpPOBKU 3aKMIOYAETCA B CNEAYIOLLEM:

a) aHTeHHy (aT4uK) ANSA U3MEPEHUS HaMNPSXKEHHOCTU NONS pa3MeLLaioT B 04HOW U3 16 Tovek namepu-
TENbHOMN CETKU (CM. PUCYHOK 4) U YyCTaHABMUBAIOT MUHUMATbHYIO YaCTOTY MCMbITAaTENbLHOrO cMrHana B nonoce
YacTOoT, YCTAaHOBIEHHON ANA UCMbITaHni (Hanpumep, 80 MITL);

b) nogaloT Ha uanyyaloLWy0 aHTEHHY CUMrHam Takon MOLUHOCTW, YTOObl MONyYeHHas Hanps)KEHHOCTb
nons 6sina pasHa TPeByemMoil HanPAXEHHOCTK NonsA Npu kanubposke E,.

3HaveHue nogaBaemoi MOLLHOCTU PErMCTPUPYIOT;

C) YBENUUYMBAIOT YaCTOTY UCNbITATENBLHOIO curHana reHeparopa Ha 1 % npegbiayLwero 3Ha4eHus 4acToThl;

d) NOBTOPAIOT LWarK No nepevyucneHnam b) n c) oo Tex nop, noka crieayowlas 4actota He NpPeBbICUT
BEPXHEr0 3HAYEHUA NOMOCkl YacCTOT, yCTAHOBMNEHHOW AN UCMbITAHMIA. 3aTeM NOBTOPAOT NPOLEAYypyY no nepe-
YMCIEHWUIO b) Ha YacToTe, paBHON BEPXHEMY 3HAYEHUIO NOSOCHI YACTOT UCMbITaHUIA (Hanpumep, 1 IMw);

€) NOBTOPSAIOT nepevncneHuna a)—d) Ana Kaxaon u3 oCTaBLUMXCA 15 TOYEK M3MEPUTENBHOW CETKM.

Ha kaxkgon vyacrote:

f) pacnpegensatoT 16 3Ha4YeHuit NogaBaemMoin Ha aHTEHHY MOLLHOCTU B NOPSAAKE BO3pPaCTaHUS;

g) NPOBEPSAIOT, HAYNHAsA ¢ HaunbonbLUEro 3Ha4YeHusa NogaBaemMoii MOLLHOCTU, HAXOAATCA NU OTKNOHEHUS
11 MEHbLUKMX 3Ha4YEeHUI B npeaenax oT MuHyc 6 4o 0 4B OTHOCUTENBHO HAUGONBLUETO 3HAYEHUS;

h) ecnu OTKNOHEHUA He HaXoAATCA B Npeaenax ot MuHyc 6 4o 0 4B OTHOCUTENbHO HaubonbLIero 3Ha-
YeHus, MOCcne0BaTeNbHO MOBTOPAIOT NPOLIEAYPY MO NEPEYUCHIEHUIO g), HAUMHASA CO CEeAYIOLLEr0 YMEHbLUEH-
HOro 3Ha4YeHWs NOABOAMMON MOLLHOCTU (CReayeT MMETb B BUAY, UTO AN KaXA0W YacTOTbl UMEETCA NATh BO3-
MOXHOCTEN NPOBeAEHUA AaHHON NPOLEAYPbI);

i) NpekpaLlaloT npoueaypy, ecnu He MeHee 12 3HaYeHU NOABOAMMON MOLLHOCTU HaxoAAaTCs B npeje-
nax OTKMOHEHW OT MuHYC 6 Ao 0 AB, U OTMEYaloT Cpean HUX MaKCMManbHOE 3HaYeHue MoLwHoCTU P,

j) NpOBEPAIOT OTCYTCTBME HACLILLEHWUS YCUNUTENS MOLUHOCTH. MNpuHnMan 3Hauenne E, paBHbiM 1,8E,
NPOBOAAT HA KaXXA0U 4YacTtoTe U3MEpPEHNU cneaytome AencrBus:

j-1) yMeHbLUAIOT Hanpsp>keHue reHeparopa curHanos Ha 5,1 4B no cpaBHEHUIO CO 3HAYEHUEM, NMPU KOTO-
POM NoAaBaemMasi MOLLHOCTbL PABHA 3HAYEHUIO P, OTMEYEHHbIM NPK NPOBEAEHNUN NPOLIEAYP MO NEPEUNCTIEHN-
AIM, YKa3aHHbIM Bbile (YMEHbLUeHue Ha 5,1 4B COOTBETCTBYET yMeHbLUEeHUIO E, B 1,8 pa3a);

j-2) 3anucbIBalOT 3HAYEHUE MOLLHOCTM, NOAABAEMOM HA U3Ny4aloOLyl0 AHTEHHY NPU YMEHbLLIEHUN Bbl-
XOAHOrO HanNpsHKEHUS reHeparopa curHanos Ha 5,1 ob;

j-3) BbluMTAIOT 3HAYEHUE NoJaBaemMoin MOLLHOCTU, ONpeaerieHHoe B COOTBETCTBUU C NepevncnieHnem j-2)
U3 3HayeHus P, Ecnu nonyyeHHas pasHOCTb HaxoauTcsa B npeaenax ot 3,1 Ao 5,1 Ab, CUMTAIOT, UTO HacbILLEe-
HUE yCunuTensi MOLLHOCTU OTCYTCTBYET. Ecnu nonyyeHHas pa3HocTb meHee 3,1 ab, To ycunutenb Haxoautcsa
B pe€XXUMe HaCbILLEeHUsA, U UCnbiTaternibHas yCTaHOBKA HENpUroaHa And nposeaeHus WUCMbITAHUN.

MpuMeyvaHune 1— Ecnm Ha KOHKPETHON YacTOTE COOTHOLUEHUE MeXAY HanpsbKeHHOCTbIO kanubpoBaHHOrO
nons E, n ucnultatensHoro nons £, coctaenset R, b, me R=201g (E/E,) , TO Np1 UCMbITAHUAX Ha U3NYYaIOLLY0 aHTEHHY
AOIDKHa NoAaBaTbCa MOWHOCTL Py = P.— R (AB). HAEKChI € U t OTHOCATCSA K KanMOpoBKe M UCTILITAHUAM COOTBETCTBEHHO.
Mpw UcnbITaHUAX CMrHan MOAYNMPYIOT B COOTBETCTBUM C pasfiernom 8.

Mpumep kanuOpPOBKM NPY NOCTOSAHHOW HaNPsPKEHHOCTU nons npuseaeH B D.4.1 npunoxexus D.

MpumMeyaHue 2—HeobxoaMMo rapaHTUpOBaTh, YTO Ha KaXKA0ii YacToTe YCUIUTENb He HaXOAUTCA B peXuMe
HacbllweHns. Hannyqwmm o6pasomM aTo MoXeT 6bITb MpoBepeHo koMnpeccueit yeunutens 1 ob. OgHako komnpeccutio ycu-
nutens 1 ab nposepstoT Npu Harpy3ke yeunutensa 50 OM, Toraa Kak NoriHoe conpoTUBIIEHWE aHTEHHBI, NCNOMb3YEeMO Npu
ucnbiTaHUsX, oTnUYHO oT 50 OM. [o3TOMyY OTCYTCTBUE HacChILLEHUS UCTbITaTENBbHON CUCTEMBI rAapaHTUPYETCA NPOBEPKON
TOYKU KoMnpeccun 2 Ab B COOTBETCTBUM C nepeduncneHunem j). [letansHole cBeeHUs cM. B npunoxeHum D.
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6.2.2 MeToa KanuOpPOBKX NPX NOCTOSAHHOW NOABOAUMOW MOLLHOCTH

HanpsixeHHOCTb 04HOPOAHOIO MNOMA YCTaHaBNMBAKOT U U3MEPSIOT C UCNONMb30BaHMEM KannbpoBaHHOM
aHTEHHbI (gaTyuKa) nocrneaoBarTerisHO Ha KaX0n 4acToTe B KaKaoM u3 16 To4eK M3MEPUTENLHON CETKU (CM.
PUCYHOK 4), UCNOMb3ys 3HAaYeHMe Luara 4acToThl, ykasaHHOe B pasaene 8, nyTeM COOTBETCTBYIOLLEro perynu-
pOBaHWA NOABOAMMON K U3NyYaloLLEeNn aHTEHHE MOLLUHOCTHU.

MoaBOANMYIO MOLLIHOCTb, HEOOXOAMMYIO ANS YCTAHOBMEHUS HAMPSHXKEHHOCTU MONA B HAYanNbHOW TOYKE,
M3MepAIOT B COOTBETCTBUM C PUCYHKOM 7 U €€ 3HA4YEeHWe PerncTpupyior. To e 3Ha4YeHue nogBoauMOi MOLL-
HOCTM yCTaHaenuearT A5nA Bcex 16 Toyek. [MonyvyeHHble 3HaYeHUs HanpsHKEHHOCTU Nons PerucTpupyror B
Kaxkpow n3 16 Toyek.

KannbpoBKy NpoBOAAT NPy rOPU3OHTANBHOM M BEPTUKANbHON NONAPM3aunUaX UCTbITATENbHOIO Nos.

Mpoueaypa kanuGPOBKM 3aKMIOHAETCA B CREAYIOLLEM:

Q) aHTEeHHY (gaTynK) Ana U3MEPEHUs HaMPsXKeHHOCTU Noris pasMeLlaroT B 04HON U3 16 TOYeK UsMepu-
TENbHOW CETKN (CM. PUCYHOK 4) U yCTaHaBNMBAKOT MUHUMATbHYIO YacTOTY UCMLITATENLHOIO CUrHamna B nonoce
YacToT, YCTAHOBMEHHOW AnA UcnbiTaHui (Hanpumep, 80 MIy);

b) nogaloT Ha M3nNy4aloLLyl0 aHTEHHY CUrHan TakoW MOLUHOCTM, YTOObl MOMy4YeHHas HanpsHKEHHOCTb
nons Gbina pasHa TpeGyemoii npu kanuGpOBKE HAMPSHKEHHOCTU nons E, (Cnegyet UMETb B BUAY, YUTO Mpu
€034aHMM UCMbITATENbHOIO NOMS CUTHAM AOMKEH ObITb MOAYNMPOBAH). 3Ha4YeHus NoABOAUMON MOLLHOCTH U
HanpsYKeHHOCTM NONA PErUCTPUPYIOT;

C) YBENUYMBAIOT 4aCTOTY UCMLITATENIbHOIO CUrHana reHeparopa Ha 1 % npeablayLero 3Ha4eHns YacToThI;

d) NOBTOPAIOT NepevncneHuns b) u c) 4o Tex nop, noka cregyowan 4actota He NPEBLICUT BEPXHEro 3Ha-
YEHMWA NONOChl YaCTOT, YCTAHOBIIEHHOW ANS UCMbITaHUA. 3aTeM NOBTOPSAIOT Npoueaypy No NepevncneHuio b)
Ha 4acToTe, paBHON BEPXHEMY 3HAYEHMIO UCTLITATENIbHON NONOCHI YacToT (Hanpumep, 1 Iwy);

€) nepeasuraloT U3MEPUTENbHYIO aHTEHHY (AaTyunK) B ApYyroe NonoXxeHne UsMepuTenbHon cetkn. OAnsa
KaXkgomn M3 4acToT, MPUMEHAEMBbIX B LLArax no nepevncneHuam a)—d), noaaloT Ha M3ny4aioLLyo aHTEHHY CuUr-
Har, MOLLHOCTb KOTOPOro Bbina 3aperncTtpupoBaHa B nepevncnerdnu b). S3HayeHne HanpsPKEHHOCTU NONA Npu
3TOW NOABOAMMOI MOLLHOCTU PErucTpupyIoT;

f) NOBTOPAIOT AEMCTBUA NO NEPEUYNCTIEHMIO €) ANA KAKAOW TOUKN M3MEPUTENbHON CETKU.

Ha kaxpgon yacrote:

g) pacnpeaensoTt 16 3HaYeHU HanpPsXXEHHOCTU NONA B NOPAAKE BO3pacTaHus;

h) BbIOUPAIOT OAHO 3HAYEHUE HAMPSDKEHHOCTU NONA B KAYECTBE UCXOAHOTO U PaCCHUTLIBAIOT OTKIIOHe-
HWS OT 3TOr0 UCXOAHOTO 3HAYEHUSI BCEX APYIUX 3HAYEHUI B Aeuubenax;

i) NPOBEPAIOT, HAUMHAA C HAMMEHBLLETO 3HAYEHUA HANPSKEHHOCTU NOMS, HAXOAATCA N OTKNOHEeHus 11
OonbLUMX 3Ha4YeHui B npeaenax ot 0 Ao nnoc 6 Ab OTHOCMTENBHO HAMMEHBLLETO 3HAYEHUS;

j) ecnn OTKNOHEeHUs He HaxoaaTca B npegenax ot 0 Ao nnioc 6 4B OTHOCUTENbLHO HAUMEHbLLErO 3Haye-
HUS, MOCNeA0BaTENLHO NOBTOPSIOT NPOLEAYPY NO NEPEYMCIIEHUIO i), HAUMHASA CO CNEAYIOLLETO YBENUYEHHOTO
3HaYeHWA NOABOANMOW MOLLHOCTM (Cneayer UMEThb B BUAY, UTO AN KaX40M YacTOTbl UMEETCS NSATb BO3MOX-
HOCTEN NpoBeAeHnsa JaHHOMW Npoueaypbl);

K) npekpaiuator npoueaypy, ecnvm He MeHee 12 3Ha4YeHMIn HaNPSHKEHHOCTU MO HAaXoAATCA B npeaenax
OTKNOHeHui ot 0 ao nnioc 6 Ab, U 0TMevaloT NO3ULUI0, COOTBETCTBYIOLLYIO MUHUMAanNbHOMY 3HAYEHUIO Hanps-
YKEHHOCTU Nons;

[) paccunTbIBaAOT MOLHOCTL NMOAABAEMOT0 CUrHana P, HeobXoAUMYI0 ANA YCTAHOBNEHNA HaNpsHKeH-
HOCTW Mo B NO3NUNKU, yCTAHOBIIEHHON B COOTBETCTBUN C NepevnucrieHuem l);

M) NPOBEPAIOT OTCYTCTBME HACLILLEHUST YCUNUTENA MOLWHOCTU. MpuHUMan 3Havenne E, paBHbiM 1,8E;,
NPOBOAAT HA KaXKA0W YaCTOTE U3MEPEHUN Crieayiome AeNCTBUS:

M-1) yMEHbLLAIOT BbIXOAHOE HAMPshKEHNE reHepaTopa CUrHanos Ha 5,1 ob B cpaBHEHUM CO 3HAYEHUEM,
npwu KOTOPOK NoAaBaeMasi MOLLUHOCTb PaBHA 3HAYEHNIO P, YCTAHOBIEHHbLIM B COOTBETCTBUN C NEPEUUCTIEHUS-
MU, yKa3aHHbIMM BbilEe (YMeHbLUEHWE Ha 5,1 AB COOTBETCTBYET yMeHbLUEHNIO E . B 1,8 pasa);

m-2) 3anuCbIBalOT 3HAYEHWE MOLLHOCTU, NMOAABAEMON HA U3NY4aIOLWY aHTEHHY NPWU YMEHbLLEHWU Bbl-
XOAHOr0 HanpshkeHUsl reHepaTopa curHanos, Ha 5,1 ab;

mM-3) BbIMUTAIOT 3HAYEHNUE NOAABAEMON MOLLUHOCTH, ONPEAENEHHOE B COOTBETCTBUMU C NEPEUUCTIEHUEM
m-2), u3 3HaveHna P, Ecnu nonyyeHHas pasHOCTb HaxoauTcs B npeaenax ot 3,1 go 5,1 ab, cuuraior, uto
HacblILLieHUe ycunuTensa MOLUHOCTM OTCYTCTBYET. ECnv nonyyeHHas pasHocTb MeHee 3,1 ab, TO ycunurenb
HaxoAuTCs B PEXMME HACBILLEHUSA, U UCTIbITATENbHAA YCTAHOBKA HENPUrogHa ANA NPOBEAEHMA UCTILITAHUMN.

MpumMmedaHue1—ECnN COOTHOLIEHNE MEXAY HANPSKEHHOCTLIO KanbpoBaHHOro Nons E, U UcMbITaTenbHOro
nons E, cocTaBnseT R (AB), rae R = 20 Ig (E/E;) , TO NpW UCNbITAHUAX Ha W3NyYaroLLyto aHTeHHY AOMKHa NnojaBathes
MowHocTb Py = P, — R (aB). MHaekcel ¢ v t oTHOCATCA K KanubpoBKe U UCMbITAaHUAM COOTBETCTBEHHO. Tpy UCMbITaHNAX
CUrHan MOAynupyIoT B COOTBETCTBUM C pasferiom 8.
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Mpumep KanM6poBKM NPU MOCTOSHHON HaNpsXeHHOCTU nons npusegeH B D.4.2 npunoxeHusa D.

MpumMmeuaHune2 — HeobX0AMMO rapaHTUPOBaTh, YTO Ha KaXAO0i yacToTe YCU/IMTENb HE HAXOAMTCS B pexume
HacbllWeHns. Hannydwmm o6pa3oM 3TO MOXeT 6bITb MPOBEPEHO KoMnpeccuein ycunutena 1a6. OAHaKo KOMMPECCcUto ycu-
nutenst 1 a6 npoBepsioT npu Harpyske ycunutens 50 Om, Torga Kak nosiHoe ConpoTMB/EHNE aHTeHHbI, UCNONb3yeMoii npu
UCMbITAHUAX, OTAIMYHO OT 50 OM. [M03TOMY OTCYTCTBME HACbILLEHMSI UCMbLITATENLHOW CUCTEMbI rapaHTMPYEeTCsi NPOBEPKOi
TOYKM KoMMnpeccun 2 A6 B COOTBETCTBUM C NepeyvncsieHnem j). JeTanbHble CBeAeHUs CM. B NpUnoxexnum D.

HekoTopble ycunutenu nokasbiBalT OTKNOHEHUA, 6onbwmne 51 a6, 1 BMecTe C TeEM He CO34alT Kakux-
nm6o npo6nem nNpuv NpoBefeHUN UCNbITaHU. Takoe ux PYHKLMOHUPOBAHMWE Bbl3blBAETCA 0COOLIM NMPUHLUMOM
nelnicteua (npexae BCero aTo KacaeTcs ycunutenen, ncnonb3yowmnx npubopsl 6eryuiein BonHbl). Ha pucyHkax
1 (IS 1) n2 (IS 1) noka3zaHbl HEKOTOpble pe3ynbTaTbl U3MEPEHUN, NONYYEHHbIE C NOJIYNPOBOAHUKOBbLIM YCUNN-
Tenem, a Takxe c ycunutenem Ha npubope 6eryuiein BOJHbI.

Mo3TOMy TeKCT, NPMBELEHHbIV B NepeyncneHnax”) n 1-3), K coxaleHuno, He faeT ACHbIX yKa3aHUin Ha
NPUMEHNMOCTb 3TUX ycunutenen.

Mocne o6cyxpgeHnsa Ha XX KoHpepeHunn SC 77B/WG10 22— 26 okTabpa 2007 r. akcnepTel WG10
€MHOTNacHO Bblpa3nn MHEHMEe, YTO TEKCT B nepeyncneHusax j-3) n 1-3) cnegyeTr MHTepnpeTuposaTb Ta-
KuM o6pa3om, 4YTO yCUAMUTENU, nokasbiBawlW e OTKNOHEeHUA, 6onbwmne 51 A6, NpurogHbl ANA UCNbITAHWUIA.
Takum ob6pa3oM, yCcuautenu, MmMerwme xapakTepucTukn, npegctaBneHHble Ha pucyHkax 1 (IS 1) n 2 (IS 1),
ponyckawTca Ansa npoBefdeHusa ucnboitaHuini no IEC 61000-4-3.

1000 1100 1200 1300 1400 1500 1600 1700 1800

Yacrora, Ml
VcnbiTatensHaa HanpshkeHHOCTb nosnist 30 B/m 4

PucyHok 1 (IS 1) — OTkIoHeHus no wary j-3 4nsa ycunutena mouwHocTbio 200 BT ¢ npubopom 6eryuein BosHbI
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PucyHok 2 (IS 1) — OTkN0oHeHMs no wary j-3 A8 nonynposogHukosoro ycunutensa (IS 1, 2008)

7 VcnblTaTenbHas ycTaHOBKa

MO nenbiTbiBAOT B KOHMUTypaLuumn, MakCMmManabHO NpuBIVKEHHOW K MCNOMb3yemMOil B yC/OBUAX 3KCNya-
Tauuun. Kabenu, nogknwovaemsolie K MO, AO/MKHbI 6bITb NPOJIOXKEHLI B COOTBETCTBUMN C TEXHUYECKUMU [LOKYMEH-
Tamun Ha WO koHKpeTHOro Buga. McnbiTaHnsa NpoBOAAT Npu ycTaHOBKe 060pyAOBaHMA B LWITATHbIX KOopnycax,
C 3arnywkamMmu v OTKUAHbIMW MaHesNIsMU B 3aKPbITOM COCTOSIHUM, eC/IN UHble TpeboBaHUA He YyCTaHOBJIEHLI B
cTaHfapTax Ha obopypoBaHue KOHKpeTHoro Bupa. Ecnu ob6opyaoBaHue npefHasHayeHO A5 YyCTAHOBKM Ha
npvbOpHOW naHenu, B CTOWKe WA B WKady, ero pasMel,eHne Npu UCNbITAHNAX AO/KHO ObiTb TAKUM Xe.

MeTannuyeckas nnactuHa 3asemsieHus He TpebyeTcs.

Ecnn Heobxoaumbl cpefcTtsa Ana kpenneHusa WO, ToO UX U3rOTOBAAKT U3 HEMETA//INYECKUX U Henpo-
BOAALWMNX MaTepnanos. 3aszemsieHne Kopnycos 060pyfo0BaHNUA [AO/KHO 6biTb BbIMO/IHEHO B COOTBETCTBUM C
TpeboBaHUAMN U3roTOBUTENS 060pPYA0BaHNUS.

OTHOCUTENIbHOE PAaCMNO/IOXKEHNE HAaNoJIbHbIX U HACTOMIbHbIX YacTeli 060pyAOBaHNA [O/KHO ObliTb CO-
XpaHeHo Npu UCMNbITaHUAX.

TunoBsble UcnbiTaTe/IbHble YCTAHOBKW NpuBeAeHbl Ha PUCYHKax 5 u 6.

MpumeyvyaHune 1— lcnonb3oBaHne HEMPOBOAALWMX NOACTABOK MCKAOYAET BO3MOXHOCTb ClyvaiHOro 3a-
3emneHns NO un nckaxeHns vcnbiTaTesibHOro nons. NpumeHeHne B Ka4ecTBe HEMPOBOAALLNX MOLCTAaBOK MeTa/lsI4yeCcKnx
KOHCTPYKUMI C N30NALMOHHBIM MOKPLITUEM HE [oMnycKaeTcs.

MpumeyvaHune 2— HauactoTax Bbiwe 1T CTONbI WX HENPOBOASALLME NOACTABKM U3 AepeBa WUau cTekaonna-
CTUKa MOTYT OTpaxaTb 3/1eKTPOMarH1uTHble BOMHbL. [ npefoTspalleHns HapyLlieHnidi 04HOPOAHOCTM Noas Heo6xoAnMo
NMPUMEHATb MaTtepuasbl C HU3KUM 3HAaYEeHUEM ANINEKTPUYECKOW MOCTOSAHHOW, HanpyMep nosimcTUpon.

7.1 PacnonoxeHne HacToONbHOro o6opyaoBaHnsa

HacTtonbHoe ob6opypoBaHuMe A0/DKHO 6biTb YCTAHOBMEHO Ha CTO/Ie U3 HEMPOBOAALWEr0O MaTepuana Bbl-
coToit 0,8 M.

K MO nogknto4awT IMHUK nepeadn CUTHANO0B WU IMHUN 3N1EeKTPONUTaHUA B COOTBETCTBUM C UHCTPYKLMEN
no akcnayartauuu.

7.2 Pacno/fioxeHue HanonbHOro o60pyaoBaHus

HanonbHoe o6opyAoBaHue f0/KHO 6bITb YCTAHOB/IEHO Ha HENpoBoAAW el nogcTaBke TonwmHoli oT 0,05
o 0,15 M. HanonbHoe o6opyAoBaHWe, KOTOPOE MOXET GblTb YCTAHOB/IEHO HA NAAaTOpPMe U3 HEMPOBOAALLETO
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MaTtepuana sbicoton 0,8 M, T. €. usgenus, He ABNAIOLWNECA CAULLKOM FPOMO3AKUMU UITU TSKENbIMU, NOAHATUE
KOTOPbIX HE HapyLLaeT TpeboBaHWIi 6€30NacCHOCTU, UCNLITLIBAIOT NPU pa3meLLieHum ero Ha Beicote 0,8 M, ecnu
3TO YCNOBME CneuumanbHO pernaMeHTUPOBaHO B cTaHaapTe Ha 060pysoBaHUe KOHKPETHOIO BUAAa. YkazaHHoe
U3MeHeHWe MeToAa UCTbITAHNI JOMKHO ObITb OTPaXXeHO B OTYETE 00 UCNLITAHUAX.

MpumeyaHune — B kadecTee noacTaBku TonwmHol ot 0,05 ao 0,15 M MoryT 6bITb UCMONBL30BaHbI POSTUKUA U3
HenNpoBOAALLEero MaTepuana.

K O noagknio4aloT NMHUM Nepeaayvm CUrHanoB 1 IMHUK ANEKTPONUTAHUS B COOTBETCTBMM C UHCTPYKLMER
no aKcnnyarauuu.

7.3 PacnonoxeHue kabeneun

KaGenu aomkHol 6biTb nogkmtoveHsbl kK MO n pacnonoXeHbl NPU UCNLITAHUAX B COOTBETCTBMU C UHCTPYK-
LMAMU NO dKCNAyaTauumn M3roToBUTENS U AOIMKHbI B MAKCUMaNbHO BO3MOXKHOW CTEMNeHU COOTBETCTBOBATb
TUNUYHOW YCTaHOBKE.

CneayeT uUcnonb30BaTb YCTAHOBMEHHbIE M3roToBUTENEM TuUNbl Kabenen u coeguHutenein. Ecnu pac-
NONOXeHWe U TUNbI NOAKNI0HAEMbIX K 000pyA0BaHUIO kKabenen He YCTAHOBMEHblI B TEXHUYECKUX AOKYMEHTAX
Ha o6opyaoBaHMe KOHKPETHOrO BUAA, NPU UCNLITAHUAX NPUMEHAIOT HEIKPaHUPOBAHHbLIE NapannensHo npo-
TNOXEHHbIE NPOBOAHUKN.

Ecnu B cooTBeTCTBUM CO cneumdukaumsMim U3roTOBUTENA ANMHA KaXaoro CoeauHUTEnbHOro kabens
He NpeBbIWaeT 3 M, NPU UCMLITAHUAX NPUMEHSAIOT Kabenu ANUHON, YCTAHOBREHHOW B AAHHbIX TEXHUYECKUX
OOKyMEHTax.

Ecnu B COOTBETCTBUU C TEXHUYECKUMM AOKYMEHTaMU HA 0O60PYA0BaAHWE KOHKPETHOTO BUAA ANMHA KaX-
Aoro kabens npeebIWaeT 3 M UK HE YCTAHOBMNEHA, NPUHMMAIOT MEPbI K TOMY, YTOObI A5TMHA NOAKMIOYaeMbIX
kabenel COOTBETCTBOBANA TUMUYHLIM YCIOBUAM YCTaHOBKM.

Ecrm BO3MOXHO, ANMHA NOABEpraeMbIX BO3ASUCTBUIO Nona Yacten kabenen (NPOBOAHUKOB), MOAKIIO-
YeHHbIX K MO, gomkHa ObiTb 1 M. M3nuwwek anuHbl kabenen coeamHeHui 6nokos MO cBepThIBAIOT B NETNU
anuHon 30—40 cm npubnuautenbHO B cepeaunHe kabens.

Ecnu TexHuueckuii KOMUTET NO CTaHZapTU3auMW yCTAHABNUBAET HEOOXOAUMOCTb Pa3BA3KM U3MULLIKA
AnuHbl kabens (HanpuMmep, aAns kabenein, BbIXoAALWMX 3a npeaenbl 30HbI UCNbITAHWUIA), TO UCNONb3YEMbIN Me-
TOZ pas3BA3KM HE AOJDKEH HapyLwaTh pyHKLMoHupoBaHue NO.

7.4 PacnonoxeHue o60pyaoBaHus, yCTAaHABIIMBAEMOIO Ha Tefe yesioBeka

O6opynoBaHue, yCTaHaBNMBAEMOE Ha Tene YyenoBeka (CMm. onpeaeneHue 3.13), UCTILITBLIBAIOT KaK Ha-
cToneHoe obopygosaHue. OgHaKO NpU 3TOM XKECTKOCTb UCMbITAHMI MOXET B psiae CrydaeB 0Ka3aTbCA Ypes-
MEPHO BbICOKON UMW HEAOCTATOYHOM, T. K. NPK 9TOM HE YYUTLIBAIOTCA XapakTePUCTUKM Tena Yenoseka. B cea-
31 C 9TUM TEXHUYECKME KOMUTETBI NO CTaHAapTu3auuu, paspabarbiBaloime craHgaptbl Ha MO KOHKPETHOro
BWAA, AOMKHbI PernameHTMpoBaTh UCMONbL30BAHWE UMUTATOPOB YEMOBEYECKOTO Temna ¢ COOTBETCTBYIOLLMMM
ANINEKTPUYECKUMUN XapaKTepUCTUKaMU.

8 Mpouenypa ucnbiTaHus

Mpoueaypa UcnbITaHWA BKMOYaET B cebs:

- NpoBEpPKY NabopaTopPHbIX OMOPHbLIX YCIOBUN;

- NpeaBapuTENbHYIO NPOBEPKY NPaBUNbLHOCTH OYHKLMOHUPOBaHWUA 060pya0BaHMS;
- NpoBEAEHNE UCMbITAHUS;

- OLIeHKY pe3ynbTaToB UCMbITAHUS.

8.1 JlabopaTopHbIie ONOPHbIE YCIIOBUSA

YT106bl MMHUMU3UPOBATEL BNUSIHUE MApPaMETPOB OKPYXXKAILLEW Cpeabl Ha pesynbraThl UCMbITAHWIA, UC-
MbITaHWUA AOMKHBI ObITb NPOBEAEHbI B KNMTMMaTUYECKUX U 9NEKTPOMAarHUTHbIX OMOPHbIX YCIOBUSIX, KaK YCTaHOB-
neHos 8.1.1 1 8.1.2.

8.1.1 KnumaTtunyeckue ycnoBus

Ecnu nHoe He yCTaHOBNEHO TeXHMYECKUMKU KOMUTETaMU, OTBETCTBEHHLIMU 3a pa3paboTky 0BLMX CTaH-
AapToB 1 CTAaHAAPTOB Ha NPOAYKLMIO, KNMMaTU4ECKUE YCNOBKUA B nabopaTopum AOMKHbI OTBEYaTb BCEM Npe-
AenbHbIM 3HAYEHMSAM, YCTAHOBINEHHbIM COOTBETCTBYIOLLMMMW U3FOTOBUTENAMM AN yHKUMOHUpoBaHusa NO n
UCMbITaTENLHOIO 060PYAOBAHNS.
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WcnbiTaHns He NpoBOAAT, €CMK Ha NOBEPXHOCTU MO unn ucnelTaTenbHOro reHepaTopa us-3a NoBbILLEH-
HOW BMaXXHOCTU BO3HMKAET KOHAEHCALMS Bnaru.

MpuMedaHue—Ecnu cyLLecTBYIOT JOCTAaTOMHEIE OCHOBaHUS CHUTATL, YTO SBNEHWe, OTHOCALLEeecs K obriactu
NPpUMEHEeHNA HacToALlero ctaHgapTa, Bbl3biBa€TCA KIMMUMaTU4E€CKUMKU yCNoBUAMU, TO AaHHble CBeAeHUA AOSMKHbI ObITb
NPUHATBI BO BHUMaHUe TEXHUYECKUM KOMUTETOM, OTBETCTBEHHbLIM 3a paapa60TKy HacToAlWlero ctaHgapTa.

8.1.2 3OnekTpomarHuTHaa ob6cTaHOBKa

OneKTpoMarHUTHbIE YCNOBMS B TabopaTtopum JOSMKHbI rApaHTUPOBAaTL NPaBUNbHOE PYHKLUOHMPOBaAHME
MO, uckniovyaiowee BNMAHUE HA pe3ynbraTbl UCTLITAHUN.

8.2 MNpoBeaeHue ncnbITaHUA

UcnbiTaHne npoBOAAT B COOTBETCTBUM C NITAHOM UCTILITAHUM, KOTOPBIN AOSDKEH BKMOYaTh B ce6s npo-
BepKy dyHKUnoHupoBaHusi MO B COOTBETCTBUM C TEXHUUYECKUMU AOKYMEHTAMU U3rOTOBUTENS.

MO ucnbiTbiBalOT B HOPManbHbIX pabounx yCrnoBusix.

MnaH ucnbiTaHumn AOJDKEH yCTaHABNUBATb:

- pasmepbl UO;

- npeacTaBuUTENbHbIE PeXMMbI (byHKUMOHUpoBaHusa NO;

- pasmeuieHme MO npu UCbITAHUAX (HANOMbHOE, HACTONbHOE MU KOMOMHALMIO YKa3aHHbLIX BUAOB pas-
MeELLEeHUs);

- TUMbl UCMNOMNb3YyEMbIX CPEACTB UCMLITAHUIA U NONOXEHUA U3NYYAIOWMNX aHTEHH;

- TUNbI U3MYYaIOLLUMX aHTEHH;

- NONOCY YacTOT UCMNbITAHUI, 3HAYEHUS Luara NEPeCTPONKN U BPEMEHMN 3aAepPXKU HA KaXKQO0N YacToTe;

- paamep 1 opMy MIIOCKOCTU OZHOPOZHOIO MONS;

- MCnosnb3oBaHue nioboro YaCTUYHOro 00NyYeHus;

- NPUMEHAEMbIE UCTIbITATENbHLIE YPOBHM;

- TUMbI U YNCIIO COEAUHUTENbHBIX Kabenewn u pasbembl MO, K KOTOPLIM OHM AOMKHBI ObITh NOAKMIOYEHBI;

- NPUMEHSAEMbIE KpUTEPUM KayecTBa (PYHKLIMOHNPOBAHUS;

- ONMCaHMe METOAA OLIEHKM kayecTBa (PyHKuMoHuposaHua NO.

Mpoueaypbl MCNbITAHUSA, YCTAHOBMNEHHbIE B HACTOALLEM pasaene, COOTBETCTBYIOT NPUMEHEHUIO u3nyya-
IOLLEN aHTEHHbI U MOAUMDULMPOBAHHON NONTy0Ee33X0BOW KaMepbl, Kak yka3aHo B pasaene 6.

Mepen nposedeHNEM UCMbITAHUA NPOBEPAIOT YCTAHOBIIEHHYIO NPU KanubpOBKe HANPSHKEHHOCTb UCHbI-
TarenbHoro nons. Mocne nposepku KanMBpoBKM CO3AAI0T UCTILITATENBLHOE NOJIE C UCMOSIb30BAHMEM Napame-
TPOB UCTbITaTENILHOrO 060PyA0BaHUS, MONYYEHHbIX NPU Kanubposke (cM. 6.2).

MO BHavane pasmeLator Tak, YTobbl 0Ha U3 ero CTOPOH COBMazgarna ¢ NnockoCTbio 0AHOPOAHOrO NONS.
Ecnu ctopoHa MO He noKkpbIBaeTCA NMOCKOCTbIO OAHOPOAHOIO NOMSA, MPUMEHSIOT METOA YaCTUYHOTO 0bnyde-
HUs. CM. 6.2 B OTHOLLEHMU KanMBpOBKM MOMs U UCNONbL30BAHUSA YaCTUYHOTO OBMNyYeHus!.

YacToTy curHana, nogaBaemMoro Ha M3nyyaloLlyl0 aHTEeHHy, nepecTpanBaloT B paccmarpuBaemMoi no-
rnoce 4acToT nNpu amnauTyaHOW MOAYNALUM CUHYCOUAANbHBIM CUTHANOM YactoToi 1 kI'y npu rnybuHe moay-
nsauyun 80 %. Moagady curHana Ha M3nyyaoLlyio aHTEHHY NPekpaLLaoT Npu perynupoBaHumn ypoBHSA curHana,
nepeKknioYeHU reHepaTopoB CUTHANMOB U NPUMEHSEMbIX aHTEHH.

B cnyyae Lwaroeoi nepecTtporiky YacTOTbl 3HAYEHUE Llara NepecTponkn 4YacToTbl HE AOSMKHO NpPEBbI-
watb 1 % OCHOBHOW YacTOThl.

Bpemsa Bo3geicTeus ucnoitarensHoro nons Ha MO Ha kakgow 4actoTe 4OMKHO ObiTb HE MEHee Bpe-
MEHMW, HeoBX0AMMOro Ans BO3AencTBua Ha MO 1 NpoBepku ero peakumn Ha 1O BO3AEWNCTBUE, HO HE MEHEe
0,5 ¢. HacToThl OXkKnaaemol NOBbLILLEHHOW BOCNPUUMUYMBOCTM NO K nomexe AomkHbl ObiTb NPOaHanu3npoBa-
Hbl OTAEMNbHO (Hanpumep, TaKTOBbIE YacTOThbl, aHanM3upyeMble B COOTBETCTBUU C TpeboBaHUAMM cTaHaapTa
Ha npoaykuuto). MNpu ncnbiraHun oObIMHO NPOBOAAT 00NyYEHUE U3Ny4aloLLEen aHTEHHOW KaXKaon U3 YeTbipex
ctopoH NO. Ecnu MO akcnnyatupyloT B BEPTUKANIbHOM WM FTOPU3OHTaNbHOM MOMOXEHUAX, UCMbITAHUS NPOBO-
OAT npu 06ny4eHun Bcex ctopoH MO. C yyetom ocobeHHocTeln akcnnyataumm MO obnyvyeHuto moryT bbb
noABeprHyThl OTAENbHbIE CTOPOHbI NO. B Apyrux 060CHOBaHHbIX Criy4asix ¢ y4eTOM TUMOB U pasmepoB MO
obrny4eHue JonyckaeTcs NpoBOAUTL B0riee YeM C YETbIPEX CTOPOH.

MpumMmeyvyaHune 1— MNpuyBenudeHun paamepoB MO ycnoxHsAeTes opma guarpaMMbl HanpaeneHHOCTH 13-
nyqaromem aHTEeHHBbIl, YTO MOXET I'IOTpe6OBaTb OpUeHTaUuun aHTeHHbI B pasnuUYHbIX NONOXeHUAX AnA onpegeneHna MUHKU-
MarkeHoi nomexoyctoitdmnsoctu MO.

MpumeyvyaHune 2—EcnunNO cocTOUT U3 HECKOMbKUX SNIEMEHTOB, UX B3aUMHOE PacrofioXeHne Npu UCTbITaHUsX
LOIMKHO BbITb coxpaHeHo npu o6nyyeHnn MO ¢ pasHbiX CTOPOH.

O6ry4eHune Kkaxgaon u3 ctopoH MO npoBoasT Npu ABYX NONApU3aLuaX UCMLITATENLHOMO Nons (Npu Bep-
TUKaNbHOM W FOPU3OHTANbHOM PACMONOXEHUSIX U3MNYYaIOLLEN aHTEHHBI COOTBETCTBEHHO).
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Mpu ucnbiTaHun Heobxogumo obecnevnTb PyHKLMOHMpPoBaHUe NO BO BCEX pexxuMax (N0 BO3MOXXHOCTH)
U feTansHo NPOBEPUTL BbIOPaHHLIE PeXMMbl PYHKLMOHUPOBaHWSA, 06ecnevnBaloLLMe NOHUKEHHYIO YCTONYM-
BOCTb MO K BO3AEACTBUIO ANEKTPOMAarHMTHOIO Moss.

PekomeHayeTca NpuMeHATb NPW UCNbITaHWKM CrieumanbHOe TECTOBOE NporpaMMHOe obecnedyeHue.

9 OueHKa pe3ynbLTaTtoB UCNbITaHUN

PesynkraThl MCNbITAHWI AOMKHBI ObITh KNACCMMULIMPOBaHBI C TOYKM 3PEHUS NPEKpaLLeHNs! BbINOMHEHUS
PYHKUMW UMK yXYALLeHUsT KayecTBa pyHKUMoHMpoBaHua MO B cpaBHEHUM C YPOBHEM KavyecTBa (DYHKLMOHU-
poBaHuWSA, ONPeeneHHbIM ero 3roToBUTENEeM, 3aKas4MKOM UCTILITAHUS UNU COMMAaLLEHUEM MeXay U3roTOBM-
Tenem u nokynarenemM npoaykLuuu.

PekoMeHayeTca cneayowasn knaccupukayma:

a — HOpMarbHOEe KayecTBO (PYHKLIMOHUPOBAHUA B NPEAENnax, yCTaHOBMEHHbIX M3rOTOBUTENEM, 3aKas4u-
KOM MCNbITAHWUSA UNU NOKYNaTenem;

b — BpemeHHOe npekpaLueHue BLINONHEHNUA PYHKLUM UNU yxyaLleHue KavectTBa (DYHKLUMOHUPOBAHMUS,
KOTOPbIE UCYE3aI0T NOCNE NPeKpaLUeHns BO3AEINCTBUA NOMEX, C BOCCTAHOBIEHUEM HOPMANbHOTO (PYHKLMOHM-
poBaHus MO Be3 BMmeLLaTeNbLCTBA ONepaTopa;

C — BPEMEHHOE MpeKpaLeHne BbINOMHEHNS (PYHKUMKN UIn yxyaLleHue kadectBa (PyHKLUMOHUPOBAHUSA,
KOppEeKLMA KOTOPbIX TPeOyeT BMELIATENLCTBA ONepaTopa Unm nepesanycka CUCTEMBI;

d — npekpaLLeHne BbINOAHEHNA PYHKLMN UNKN yXyalueHue kavyecTBa (OYHKLUMOHMPOBAHUS, KOTOPLIE HE
ABNAOTCA BOCCTAHABNMBAEMbIMU U3-3a NOBPEXAEHUA 000py0BaHUS (KOMNOHEHTOB), HAPYLLEHUS NPOrpamMm-
HOro o6ecnedYeHns Unu NOTEpPU AAHHLIX.

B TexHM4ecKon JOKYMEHTaLUWN U3roTOBUTENA MOTYT ObiTh YCTAHOBNEHbI Bo3aencTeua Ha O, koTopble
MOFYT paccMaTpuBaTLCA Kak He3Ha4YnTENbHbIE, U CNeAOBaTENbHO, AONYCTUMBIE.

HaHHas knaccudmkauua MoxxeT 6biTb MCNONb30BaHa B KAYECTBE PYKOBOACTBA NPU ONpeAeneHnun Kpu-
TEepUeB KayecTBa (PYHKLIMOHMPOBAHUA TEXHUYECKUMU KOMUTETAMM, OTBETCTBEHHLIMU 3a pa3paboTky obLumx
CTaHAapTOB M CTAaHAAPTOB HA NPOAYKLMIO U IPYNNbl O4HOPOAHON NPOAYKLUUU, UMK B KA4EeCTBE OCHOBbI ANs CO-
rnalleHnsi 0 KpUTepUaxX KavecrTsa PyHKLIMOHUPOBAHMA MEX(Y U3rOTOBUTENEM U NOKynaTenem, eCnu, Hanpu-
MEp, He CYLUECTBYET NPMMEHUMOro obLuero ctaHaapra, cTaHgapTa Ha NpoAyKLMIO UNW cTaHAapTa Ha rpynny
OZJHOPOAHOW NPOAYKLIMHK.

10 OTyeT 00 UCcNbLITAHUAX

OTyeT 06 UCNbITAHUSIX AOIDKEH COAEPXKATb BCE CBEAEHUS, HE0OX0AMMbIE AN BOCNPOU3BEAEHUS UCTbI-
TaHus. B yacTHOCTH, AOMKHO ObITh OTPAXEHO cneayioLlee:

- MYHKTbI, YCTAHOBMNEHHbIE B MMAHE UCTbITAHUN, KaK YKa3aHo B pasgerne 8 HacTosLLero craHaapra;

- naeHtTudukauma MO u moboro CBA3aHHOIO ¢ HUM 060pyaoBaHuA, HanpuMep dabpuyHasa Mapka, Tun
NpPoOAYKUUMN, CEPUIHBLIA HOMEP;

- uaeHTudMKaumsa ucnbitatenbHOro obopyaoBaHusl, Hanpumep dabpuyuHaa mapka, TUN NPOAYKLIMK, ce-
PUIHBIA HOMEP;

- mobble 0cobble ycrioBusA 06CTAHOBKU, B KOTOPOW ObINO NPOBEAEHO UCTLITAHWE, HANPUMEP IKPAHUPO-
BaHHOE MOMELLEHUE;

- ntoble ocobble yCnoBus, caenaBLUMe BO3MOXHbLIM NPOBEAEHUE UCTILITAHUS;

- YPOBEHb Ka4yecTBa (PYHKLUMOHMPOBAHUS, YCTAHOBMEHHbIW N3rOTOBUTENEM, 3aKa34YMKOM UCTbITAaHUA UK
nokynarenem,

- KpUTEPWI Ka4ecTBa PYHKLMOHUPOBAHUSA, YCTAHOBMNEHHbIN B 06LWEeM cTaHfapTe, cTaHaapTe Ha nNpoayk-
LU0 UNu B CTaHZapTe Ha rpynny og4HOPOAHON NPOAYKLMM;

- mobble Bo3aencTeus Ha MO npu ucnbiTaHuu, HabmogaeMble B Te4EHUE U NMOCHE NPEKPaLLEHUs BO3-
NEeNCTBUSA MOMEXU U ANUTENBHOCTbL HAOMIOAEHUS 3TUX BO3AENCTBUN;

- 000CHOBAHME peLLEHUs «NPOXOAMT/HE NPOXOAMT» (OCHOBAHHOE HA KpUTEPUM KavecTBa hyHKLIMOHUPO-
BaHWA, YCTAHOBIIEHHOM B OOLLEM CTaHaapTe, cTaHaapTe Ha NPOAYKLMIO UM Ha FPpynny OAHOPOAHOM NPoAYK-
UMW, UNK B COrMaLLeHNn Mexay M3roToBUTENEM U NoKynarenem;

- nobble 0cobble YyCnoBMA MCNONb30BaHWUA, HAaNPUMEpP AnvMHa Unu Tun kabensi, sKpaHUpoOBaHUE UNu 3a-
3emneHue, paboyne ycnoBusi, KOTOpblE HEOBXOAUMbI AT AOCTUKEHMSA COOTBETCTBUS;

- NOMHOE ONUGaHve NPOoKNagku kabenem u pacnonoXeHns n opueHTauum obopyaoBaHUs; B HEKOTOPbIX
cnyyvyaax ansa 3roro 4onyctumMo BKINOYeHune rpaqmqecxoro Marepuana.

15



FOCT IEC 61000-4-3—2016

VP-P
o

a) HemoagynupoBaHHBIM
paavo4acToTHBLI cUurHan
Vpp=28B;
Vims=10B

Vrms Vmaximum ms

T ] ,

AL A
\ \

1 \;ﬂ/l |

/|
gl o 1I

I[N

-1 \ / \
/ [tV \

2|ty \U/ \

=3

b) MogynvpoBaHHbIi pagnoHacToTHbINA
curHan npu rny6uHe moaynsiumm 80 %
Vpp =5,1B;

Vons=1,15B

Vmaximum ms = 1,8 B

PucyHok 1 — OnpeaeneHne nenbitatenbHoro yposHs U ¢opmbl konebaHuii Ha BbIXOAE reHepaTopa CUrHaros

MomexonoaasnAWMUA punsTp

CTon 13 HenpoBoasALLero

maTepuana BbicoToii 0,8 M

Ansa cunoBbIX Kabenei

Wsnyvarowaa aHTeHHa

CoeguHuTenbHble
kabenu

UsmepuTenbHoe
obopyaosaHue

v

QO6opyaosaHue ans cosgaHus

UCNbITAaTENBLHOIO NONA

16

Pa3mepbl B MeTpax

Mnockoctb
'OAHOPOAHOIO Nons

v, g
/

17

v 0.8

v i g

Bsoa kabeneii B kamepy

3,0

JononHuTenbHbId

nornoLwanLmMin Matepuarn,
AN YMEHbLUEHWUSI OTPaXKEHUsA

ot nona (B cnyyae nony6e3axoBoi

Kamepbl)

PucyHok 2 — Mpumep NpuUrofHON UCTIbITATeNsLHOR YCTaHOBKU



roCT IEC 61000-4-3—2016

Mnockocts CreHa
OAHOPOAHOrO 6e33xoBoi
nonsa Kamepbl

UsoTponHas aHTeHHa

NS USMEPEHUA
HaNPSHPKEHHOCTW NONSt

HononHuTenbHbIA NOMNOLWAIWWA MaTepuan

ANSl YMEHbLUEHUSA OTPaXKEHUA OT nosa
(B cnyuyae nonybe33xoBO# KaMepbl)

Pa3mepbl B MeTpax

BonokoHHO-ONTUUYECKAN

SINHUA UMK CUTHaNbHAaA
nuHus, obopyaoBaHHan
cunsTpamm

WUanyvarowjas
aHTeHHa
oK
23 ]
W i
1
1
1
1
1
1
& < 3,0
PucyHok 3 — KanuGposka nonst
Pasmepbl B meTpax
PaBHoyganeHHble NosvLin
aHTEeHHbI 4n1A namepeHns
HanpshKeHHOCTV rnons 0,5
MnockocTb
OQHOPOAHOIO
nons ® ° !
0
[To]
=3
1,5 o
Mon ©
PucyHok 4 — KanuGposka MO PasMepbl MiocKOCTY 0AHOPOAHOTO nortst

17



rOCT IEC 61000-4-3—2016

Pasmepbl B MeTpax
Cron CreHa
13 HenpoBOASALLEero 6e39Xx0BOI Kamepbl
marepuana IS

OKpaHUpOBaHHbIN

SOKpaHUPOBAHHBIN

~ CUNOBOM BBOp,
B Kamepy
MnockocTb
OfHOPOAHOIO
nons 1
1
0,8
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4 Y, N b Ny 4 ¥‘: kabenb
v A b ‘ 0,05-0,15
N7
JononHuTenbHLIA MNogcraeka
nornowarLwmii Matepuar, W3 HENPOBOASILLIETO
AnNsl YMEHbLUEHWS1 OTPKEHWUI OT nona marepuana

(B cnyyae nony6e3axoBol kamepbl)

PucyHok 5 — lNMpyvmMep nenbiTatenbHON YCTAaHOBKM 411 HanosibHOro o6opyaoBaHus
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Pasmep B MeTpax

Cron [nockocTb CoeauHuTernbHbie Kabenu anuHom

Martepuana

nons MWHUMAIbHON MHAYKTUBHOCTH
< Ha obulen AnvHe 1 M

13 HenpoBopALlero jOFlHOPOHHOI'O MeHee 3 M, YNOXeHHbIe B CBA3KY
N\

~ CoeguHuTenbHble kabenu onvHon

~ MeHee 1 M, yNoXeHHble
NpPOW3BOSbHbIM 0Gpasom

Nanyyaiowas
aHTeHHa

Obnyyaemas 4acTb COeAUHUTESbHBIX
kabenen anvHon 6onee 3 M
MInW HEYCTaHOBNEHHOMU ANUHbI
[OJDKHA 6bITb 1 M

@ [lononHUTernbHbIA NOrMoLaLLMiA Matepuan

ONs YMEHbLUEHUA OTPaKEHWIA OT nona
(B cnyuae nonyb6e3axoBoi KaMepbl)

PucyHok 6 — NpuMep UCNbLITATENbLHON YCTAHOBKU AN HACTONLHOrO 060pYAOBaHMS

19



rOCT IEC 61000-4-3—2016

[ Besoxosass |

I Kamepa I
|
. 6 7|
| |’
2 3 4 | i
' I 1 ]
5 JononHutenbHasn
JINHUA

8

1 — KOHTponnep, HanpUMep NepcoHarbHLIA KOMMbIOTEpP; 2 — reHepaTop CUrHanoB; 3 — yCUNUTENb MOLHOCTU; 4 — HanpaBrieHHbIN
OTBETBUTENb; 5 — U3MepUTenbHBIN NpuGop; 6 — nepegatoLyasn aHTEHHa; 7 — aHTeHHa (4aT4uK) ANS U3MEepPeHUs HanpsXXeHHOCTU Nons;
8 — namepuTEnb HaNPAXKEHHOCTM MNons

MpuMeyaHwWne — HanpaBneHHblii oTBETBUTEND 4 U U3MEPUTENbHLIA Npubop 5 MoryT ObITb 3aMeHeHb! ge-
TEKTOPOM NOABOAMMOW MOLLHOCTW UIN MOHUTOPOM, YCT@HOBNEHHBIM MEXAY YCUnuTeneM MOLYHOCTU 3 U nepeaatoLleit
aHTeHHoM 6.

PucyHok 7 — N3aMepuTensHas ycTaHOBKa
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Mpunoxexue A
(cnpaBouHoe)

O6ocHoBaHue Bbl60pa MoOAynAUMU NPU UCNbITAHUAX, OTHOCALLUXCA K 3alumMTe oT panuoqacromov'l AIMUccuu
umcpoBbIX paguorenedoHoB

A.1 O630p pa3nnyHbIX METOAOB MOAYNALUN

Ha yacToTax cBbile 800 MI'L, BO3MOXHAs IMUCCUA NOMEX CBA3aHa npexae Bcero ¢ LudposbiMK paguoTtenedoHa-
MW, UCMONb3YIOLLUMMN MOZYNSALIMIO C HENOCTOSAAHHOW ornbatoLei nsny4aemoro curHana.

Mpwu paspaboTke HacToALLEro cTaHAapTa 6binu paccMOTPEHbI CneayoLue MeToa bl MOAYIALIMUA NPU CO3AaHUMN anek-
TPOMarHUTHOro Nons:

- aMNUTYAHas MOAYNALMSA cCUHycouAarnbHbIM curHanom Yactotoi 1 ky npu ry6uHe moaynauum 80 %;

- aMNUTYAHass MOAYNALMUA CUrHanoM, MMetoWwuM hopMy MeaHApa CO CKBaXHOCTBLIO 2 U YacTOTOW NOBTOPEHUSA
200 My npwu rmy6uHe mogynsaumu 100 %;

- UMNYINLCHBIA PafUoYacTOTHLIA cUrHarn, NpUGNMKEHHO MOAENUPYIOWNIA XapaKTepUCTUKN pasfnUYHbIX CUCTEM pa-
ANOCBSA3U, Hanpumep CKBaXXHOCTb 8 npm YyacTtoTe nosTopeHua 200 My ana cucteMbl GSM, ckBaXKHOCTL 24 npu YacToTe
noeTopeHua 100 'y Ana noptatusHoro o6opyaoBaHusa cucteMbl DECT u T. 4. (cM. cBeaenuna o cuctemax GSM n DECT B
npunoxeHun G),

- UMNYNbCHBIA PaAMOYaCTOTHbIA CUrHarN, TOYHO MOAENUPYIOLLWIA XapaKTepUCTUKU KOHKPETHOI cucTemMbl [Hanpumep, Ana
cucteMbl GSM: ckBaxHOCTL 8, yacToTy noeTopeHna 200 Iy, a Takke BTOpUYHbIE 3heKTbI, TaKMe KaK peXxXum npepbIBUCTON
nepeaaqun (4actora MoaynaLmMm 2 '), n cBA3aHHbIE C MHOTOKaApOBOiA CTPYKTYPO cUrHana (KoMnoHeHTa 4acToToi 8 )]

PesynbraThl Ka4ECTBEHHOMO CONOCTaBMEHUA COOTBETCTBYIOLUX METOA0B MOAYNALMK 0600LLeHbl B Tabnuue A.1.

Ta6nuuyaA.1— CpaBHeHne METOA0B MOAYIALMM

MeToa moaynsumu MpeumyulecTea HepocTaTtku

AMnnuTygHas Mo-| 1 OdydpekThl HapylleHus dyHkunoHuposaHusa | 1 He mogenupyet TDMA.

AYyNAUMA  cuHyco- | obopyAoBaHUsA, Kak MoKasblBaloT 3SKcnepuMen- | 2 MpuBoaWT K HE3HAYUTENBLHOMY NOBLILLEHWIO
UaanbHbIM CUrHa- | Thl, B LENIOM OJHU U Te Xe NPWU UCNONb30BaHUN | XECTKOCTU UCNbITaHuii ANa oTaenbHbIX MO.
nom CUTHaNoB C pasnuuHbiMKA BuaamMn Moaynauuu | 3 MNpu ncnonb3oBaHUW AaHHOTO BUAa MOAY-
C HernocTosiHHOW ornbarolieit Npu YCNIoBUMK, YTO | NSIUMKU MOTYT 6bITb HE BbISIBIEHbI HEKOTOPLIE
MaKcumanbHoe cpeaHekBajpaTuyHoe 3HadeHwe | npouecchl BosaeiicTeua Ha MO, npusoasiume
cUrHana ofWHaKoBo. K 0TKa3am (yHKLMOHUPOBaHUS

2 HeT HeoBxoaMMOCTU yCTaHaBnuMBaTb U U3Me-
psATb BpEMS HapacTaHusa umnynbcos TDMA.

3 JaHHbll BUA MOodyNALWUW MPUHAT B HACTOSILLEM
ctaHgapte un IEC 61000-4-6.

4 ObopyfoBaHWe ANSA reHepupoBaHusa U naMmepe-
HUSI NapaMeTPOB UCMbLITATENBHOIO MoMs UMeeTcs
B Hanu4uu.

5 lMpu ncnblTaHUAX aygUOTEXHUKN C aHasrioroBomn
obpaboTkoii curHana Ha Beixoge MO B pesynsrate
AemMoAynALMN BO3HWKAeT ayAnoCurHarn, KoTopblii
MOXeT OblTb M3MEpPEH Y3KOMOJIOCHLIM U3MepH-
TeNbHLEIM NPUGOPOM MNPU ManoM ypoBHE LLYMOB.
6 Bbina nokasaHa ahPEeKTMBHOCTL JaHHOrO Buaa
MOZAYMALMU NPU MOAENUPOBaHUM BO3JENCTBUA Ha
MO curHanos ¢ gpyrumu Bugamu Mogynsyuu (Ya-
CTOTHOW, ha3oBoOMN, UMMYSTLCHOMW)

AmnnutygHas Mo- | 1 MogobHa TDMA. 1 He B nonHoit Mmepe mogenupyetr TDMA.
Aynauma curHanom | 2 MoxeT NpUMeHATLCA B kayecTBe yYHUBepcarnb- | 2 TpebyeT npuMeHeHns HectaHaapTHoro 06o-
B hopMe MeaHgpa | HOW MogynALmMM. pyAoBaHWUS ANA reHepupoBaHUsA curHana.

3 MoxeT obecnevnTb o6HapyxeHue HeusBecTHbIX | 3 Mpu gemoaynsuum B MO BO3HMKAIOT LUK-
npoLeccoB BO3AEWCTBUSA, NPUBOASALLUX K OTKa3aM | pOKONONOCHbLIE ayAMOCUrHanbl, W3MepeHue
B paboTe o6opyaoBaHus (HyBCTBUTENBHOIO K Bbl- | KOTOPbIX HEOBXOAMMO OCYLLECTBNATL LUMPO-
CTPEIM N3MEHEeHWsAM ornbatoLLeil pafnovacToTHO- | KONOMOCHBIMW U3MepUTENLHBIMKU NpubopaMu
ro curHana) Npy NOBLILUEHHOM YPOBHE LLYMOB.

4 HeobxoanMo pernameHTUpoBaTh BpeMs Ha-
pacTaHWs UMMNyrbCoB

21



rOCT IEC 61000-4-3—2016

OkoHyvaHue mabnuypsi A. 1

Mertoga Mogynauum Mpeumyljectea HepocraTku
PaaunouacToTHble | 1 BosMoxHO TodHOe Mofenuposatne TDMA. 1 TpebyeT npUMEHeHUs HecTaHAapTHOro
UMNYILCbI 2 MoxeT obecneunTb obHapyXeHne HeusBecT- | o6opyaoBaHUA ANs reHEepMPOBaHMS CUrHana.

HbIX MpoueccoB Bo3feicTsus, npusoasawmx k| 2 HeobxogumMo UMeTb BO3MOXHOCTb U3Me-
oTkasaM B paboTe obopyAoBaHUS (YyBCTBUTENb- | HATL NapaMeTpbl MOAYNMPYIOLUX CUTHAmoB,
HOro K 6bICTPEIM M3MeHeHNAM ornbatoLlei paguo- | YTo6bl NpUBECTU UX B COOTBETCTBUE C Xapak-
YacTOTHOro curHana) TEPUCTUKAMN KaXAOW U3 KOHKPETHBLIX CUCTEM
(GSM, DECTwu T a.).

3 MNpu pemoaynsauum B MO BO3HUKAIOT LUK-
pOKONONOCHLIE ayAMoCUrHarnbl, WU3MepeHue
KOTOpbIX HEOBXOAMMO OCYLLECTBRATL LUMPO-
KOMOMOCHLIMW M3MepUTENbLHBEIMKA Npubopamu
NpY NOBLILEHHOM YPOBHE LLIYMOB.

4 HeobxoguMO pernaMeHTUpoBaTb BpeEMS
HapacTaH1A UMMYIbLCOB

A.2 3kcnepuMeHTanbHble pe3ynbTaTbl

Ons onpegeneHns 3aBUCUMOCTU MeXAY NCNOMb3yeMbIM METOAOM MOAYNALMW U NPOM3BOAUMBIM BO3JeWCTBUEM Ha
MO 6bina nposeaeHa cepusa akcnepuMeHToB. Mpu 3ToM NpoBepAnu cneaytowne MeToasl MOAYNALIMN:

a) aMnNNUTYAHY0 MOAYNALMIO CUHYCOUAanbHBIM curHanom Yactotoi 1 kl'y npu ry6buHe mogynsauyum 80 %;

b) UMNYNBLCHBIN PaaNOYaACTOTHLIA CUrHan, NOAOGHLIN cUrHany cucteMbl GSM, CO CKBaXHOCTLIO 8, 4acTOTOil no-
BTOpeHus 200 Iy,

C) UMNYNbCHLIA pagnMoMacTOTHLIW curHan, NnofobHebIn curHany cuctembl DECT, co cKBaXHOCTbIO 2, YacTOTOW Mo-
BTOpeHust 100 My (6a3oBasn ctaHUUS);

d) UMNYNbCHLIN PaAUOHAcTOTHBLIN curHan, NoaobHeI curHany cuctemel DECT, co ckBaXXHOCTBIO 24, 4acTOTO no-
BTOpeHus 100 My (nopTtaTtuBHoe obopyaoBaHue).

B kaxaoM criydae Ucronb3oBany of4uH BUA MOAYNALMKU U3 npuMeHseMblx B cucteme DECT.

PesynbraTel npoBepkn 0606LeHbl B Tabnuuyax A.2 u A.3.

TabnwuuyaA2— OTHOCUTENBHbIE YPOBHW BO3LEACTBUA NOMexXu?

MMnynbCcHbIA paguno- MMNynbCHbIA paauno-
MeToa Monynﬂqmmb AMMNUTYAHAA MOAyNS- YaCTOTHbIN CUrHan, YacTOTHbIW cUrHan,
LS cuHycomgarnsHbIM NoAOGHbIN curHany noAoGHbIA curHany
curHanom vactoTon 1 kly cuctembl GSM, co cuctembl DECT, co
5 npw rnyéuHe Moaynauuu CKBaXXHOCTbIO 8, Ya- CKBaXXHOCTbIO 24, ya-
1Mo BeixoaHoi 80 %, nb CTOTOl MOBTOPeHUS CTOTOI MOBTOpeHUA
ayAnocuryan 200 'y, b 100 'y, Ab
CnyxoBoii  anna- | HeB3BeLUEHHbIN (COOT- 0d 0 -3
pat® BETCTBYIOLLMIA orubaro-
wen 21 My —21 klMy)
B3BeLleHHbIA (yunTbl- 0 -4 -7
BalOWMA  YacTOTHYIO
3aBUCUMOCTL  aKyCTu-
YeCcKOoro ycuneHms)
AHanorosblil Tene- | HeB3BeLLEHHbIN od -3 =7
i ]
(POHHLI ANNAPAT® | 5300 64k -1 -6 -8
Pagvnonpuemunk’ | HeBaBeLLeHHbIi 0d +1 -2
B3gelleHHbIN -1 -3 -7

2 3a ypoBeHb BO3[eACTBUA NOMEXN MPUHAT YPOBEHb ayAnocurHana Ha seixoge MO npu Bo3AelcTBUN aneKTpomar-
HWTHOTO Nons. HW3kuiA ypoBeHb BO3AECTBUS 3KBUBANEHTEH BbICOKOMY YPOBHIO MOMEXOYCTONYMBOCTH 060pYA0BaHUS.

b BaxHo: aMnnnUTyay HEecyLLero curHana perynmpyroT Tak, 4Tobbl MakcuManbHoe CpefiHekBapaThiHoe 3HadeHne
(cMm. pasgen 3) ucnblTaTenbHOro (BO3geNCTBYOLEro) curHana 6e110 ofMHaKoBBLIM MPU BCEX METOAAX MOZYNSALMN.

° MNpu BO3AEACTBUM BHELLHErO aneKTpoMarHuTHoro nons vyactotoit 900 ML, BeixogHoi ayguocurtan npeacTaBnseT
cobO0I aKyCTUYECKUIA BLIXOLHOW CUrHan CryxoBoro annapata, M3MepeHHbIA ¢ MPUMEHEeHUeM UCKyCCTBEHHOTO yxa, Nog-
COEMHEHHOro C NoMoLLbio TPy6ku AnuHoii 0,5 M.
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OkoHyaHue mabnuupi A.2

d BLibpaH B ka4ecTBe OMOPHOIO YPOBHS BLIXOLHOMO ayAMocurHana, T. e. cooTBeTcTByeT 0 AB.

€ INpu Bo3gENCTBUM PagMo4acTOTHOMO TOKa, HaBeAeHHOro B TenedoHHOM kabene Ha yacToTe 900 MIy. BbixogHoin
ayavocurHan npegcraenset coboii HanpskeHne 3BYKOBOW YacToThl, U3BMePeHHOe B TenedoHHON NUHUN.

fMpu Bo3geiicTBUM pagmoyacToTHOrO TOKa, HaBeAeHHOro B kabene aneKTponuTaHnsa Ha yacToTe 900 MMy, BeixogHow
ayAnocurHan npeacraBnsieT coboi aKycTUHMECKUIA CUTHAN rPOMKOTOBOPUTENS, U3MEPEHHLIA ¢ NOMOLLbIO MUKPOChOHA.

T a6 nuuya A3 — OTHoCUTENLHbIE YPOBHU MOMEXOYCTORYMBOCTN?

AmMNnUTYaHaa MMNynbCHBIN paauo- M ~
MeToa Mo,qyngqmb MoaynaLma cu- YaCTOTHbIW cUrHan, clf]r:)w::::;?;:aiaﬁ?fﬁ-
HycouAamnbHbLIM noZoGHbIA cUrHanmy i OMPHAnN chmeﬁlw o
CUrHanom 4acToTon cuctembl GSM, co DECT. co cm)ala)KH 0CTbIO
1 kI'y npu my6uHe CKBaXHOCTbIO 8, ya- ! .
Mo XapakTep peaKLym MoAaynALmMm CTOTOW NOBTOpEHUA 24, Hac:cg:lv: MoBTOPEHM
1o u, Ab
80 %, ab 200 'y, oAb
TeneBU3NOHHBIA | 3ameTHoe yxyALLeHue 0d -2 -2
NpUeMHUKC nsobpaxeHus
CunbHoe yxyflteHue +4 +1 +2
nsobpaxeHus
M3o6paxeHne OTCyT- +19 +18 +19
cTByeT
Lingpposoi Tepmu- | VickaxxeHusa Ha Bugeo- od 0 -
Han ¢ WHTepdeir- | akpaHe
e
com RS 232 OLWUBKYU AaHHBIX > +16 >+16 -
MogeM ¢ uHTep- | VckaxeHnss  AaHHbIX od 0 0
helicom (Npn BBOAE MOMEXU B
RS 232f TenedoHHbIN kabenb)
MckaxeHnss  AaHHbIX >+9 > +9 >+9
(npu BBOAE MOMEXU B
kabenb wWHTepdeiica
RS 232)
Perynupyemblil | Ownbka  ycTaHOBKM 0d +3 +7
nabopaTopHbIiA UC- | YPOBHSI MOCTOAHHOMO
TOYHMK NUTaHMs9 ToKa 2 %
Kpocce SDH" Mopor  gonycTUMBIX od 0 —
BUTOBLIX OLLMBOK

2@ Lindopel B Tabnuue npeacraBnsoT coboil OTHOCUTENBHBIE MaKCUMarbHble CpeAHeKBaApaTUYHbIE 3HAYEHUA (CM.
pasgen 3) ucnbiTaTtenbHoro (Bo3aeicTBYoWEero) curdana, Heobxogumele Ansi obecnevyeHA OAHOW U TOW e CTeneHu
BO34EWCTBMSA NPU pasnMuHbIX MeTogax Mogynsauun. Belcokoe oTHocUTeNbHOE 3HaveHue (B Aeumnbenax) o3HavaeT Bbl-
COKMIA YpOBEHb MOMEXOYCTOWUMBOCTM.

b UcnbiTaTenbHelli curian perynupyroT Tak, 4ToBbl XxapakTep peakumn (BNusiHUe noMexu) Gbin OiNHAKOBLIM NPY BCeX
MeTogax MoAynAUuMm.

© Mpu BO3JENCTBUN pafMo4acToTHOrO ToKa, BBEAEHHOrO B Kabenb aneKTponuTaHua Ha Yactote 900 MIy. Xapak-
Tep BO3feiicTBUSA onpeaensieTcs cTeneHbio HapyLWeHUa n3obpaxeHns Ha aKkpaHe TeneBU3MOHHOTo NnpueMHuka. OueHka
MMEET B 3HaYMTENbHON cTeneHn cyObeKTUBHBIN XapaKTep, Tak Kak MapameTpbl yXyALUeHUs u3obpaxeHusi pasnuyHbl Npu
pasMYHbIX METOgax MOAYNALMN.

3HayeHue BbIGpaHo B kauyecTBe ONOPHOTO YPOBHA NOMEXOYCTOMUYUBOCTH, T. €. MPUHSATO paBHbIM 0 AB.

© [Npun Bo3AEHCTBUM pagno-acToTHOroO Toka, BBeAeHHOro B kabenb uHtepgeitica RS 232 Ha yactoTte 900 My,

fMpu Bo3nelicTBUM pagrodacTOTHOrO ToKa, BBEAEHHOTO B TeNedoHHbIH kKabernb 1 B kabenb UHTepdeiica RS 232 Ha
YyacToTe 900 MIy,.

9 Mpwv BO3aEACTBUM paaMO4aCTOTHOMO TOKa, BBEJEHHOMO B BLIXOAHOI Kabernb NocTosiHHOrO Toka Ha YacTtote 900 MIMy.

SDH — cunxpoHHas yudposas uepapxus. BosgeiictBue npegcraenser coboi KpaTkoBpeMEHHOE aneKTpoMarHnuT-
Hoe none Ha 4actote 935 MI'y

B xofle NnpoBefeHHbIX 3KCMEPUMEHTOB BbININ UCTLITaHBI MPW BO3AEACTBMU 3IEKTPOMAarHUTHOMO MO HanpsKeHHO-
cTbio o 30 B/M ¢ ucnonsaoBaHnem aMnauTyaHOW MOAYNSALMM CUHYcOMAANBHEIM CUTHANIOM U UMIMYTNbLCHOW MOAYNsiLUK CO
CKBaXHOCTLIO 2 cnegytolme obpasubl Uudposoro o6opyoBaHus:
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- OCYLUMTENb PYK (3MEKTpUHECcKoe NOMOTEHLE) C MUKPONPOLIECCOPHLIM YNpPaBIEHUEM;

- MofieM (ckopocTb nepegayn 2 MbaidT, 75-oMHbIN koakcuanbHbIn kabens),

- MofieM (cKopocTb nepefayn 2 MbaidT, 120-oMHasa ckpydeHHas napa);

- MPOMBILLINIEHHBIIA KOHTPONNEP C MUKPOMNPOLECCOPOM, Buaeoaucnneem u uitepgeiicom RS 485;
- obyyaroLas cuctemMa ¢ MUKpOMNpoOLIECCOPOM;

- TepMUHan ANs KpefUTHBIX KapT C MOAEMOM;

- yudppoBoii MynsTunnekcep (2/34 M6aiir),

- nosToputens Ethernet (10 M6aiit/c).

Bce oTkasbl 6binu cBsidaHel ¢ aHanorosbiMu yHkumamu UO.

A.3 BropuuHbie achcpekTbl Moaynsaumum

Mpu To4uHOM BOCNPOU3BEASHUN MOAYMALNKN, UCNONB3YeMON B LUPPOBLIX paguoTenedOoHHbIX CUCTEMaX, BaXKHO He
TOMBbKO MOAENMPOBaTh NEPBUYHYIO MOAYNALMIO, HO N YYNTLIBATL BNUSAHWE Nto60A BTOPUYHON MOAYNALMK.

Hanpumep, npuMeHuTensbHo kK cuctemam GSM u DCS 1800 Bo3HUKatoT apdeKThl, CBA3aHHbIE C MHOTOKapoBOW
CTPYKTYPOW CUrHana, Bbi3biBaeMble NofaBneHnem navkm UMNynbcoB kaxabie 120 Mc (4TO co3faeT YacTOTHYIO COCTaBns-
roLyto NpubnuantensHo 8 I'ly). BosamoxHa Takke AononHUTeNbHas Mogynauus Ha YactoTe 2 'l NpU pexXxuMe NpepbIBUCTOM
nepegaqun (DTX).

A.4 BbiBoAabIl

MceneiTaHHble o6pasubl MO pearnpoBanu Ha NnoMexu Npu BCeX UCNONb3yeMbIX MeTogax Moaynsuuu. Mpu cpaBHe-
HUK 3 hEKTOB BO3AeCTBUA MPU pasnNUYHbIX BUAAX MOAYNALMU BaXHO oBecneynTb OfHO U TO Xe MakcUMarnbHoe cpefiHe-
KBajipaTU4HOE 3Ha4YeHNe UCTIbITaTeSIbHbIX CUrHaMNoB.

Mpy HanMM4Yun cyLeCTBEHHbIX pasnuyiuini mexay adpdekramMn Bo3feWCTBUS NPU pasnuyHbIX BUAAX MOAYNALMUM 1C-
MbiTaHWS C MCNOMb30BaHMEM aMNIUTYAHOW MOAYNSALMUN CUHYCOUAANbHLIM CUTHANOM siBIsiOTCA Hanbonee XeCcTKUMM.

Ecnu ansa MO KOHKpPETHOro BUAa OTMEYaeTca pasnNUYHbIi Xapakrep BO3AEWCTBUS NMPU UCMONb30OBaHNM aMNmUTYA-
HOW MOAYMALMM CuHyconaanbHbiM curHanoM u TDMA, To 3To pasnuume MOXeT BbiTb CKOPPEKTUPOBaHO NpK YCTaHOBME-
HUK COOTBETCTBYIOLLIErO KpUTEPUS KadecTBa PyHKUMOHMPOBaHUA B cTaHAapTe Ha MO KoHKkpeTHoro Buaa.

B uenom amnnuTyaHasi MOAYNALMA CUHYCONAANbHLIM CUrHANOM UMEET crieayioLLue NnpenMMyllecTsa:

- BO3MOXHOCTb U3MEpPEHUS BbIXOAHLIX CUrHANoB B aHaNOroBbIX CUCTEMaX, BO3HUKAIOLWUX B pesynbrate Bo3Aeid-
CTBUS NMOMEX, C MOMOLLbIO Y3KOMONOCHbLIX 3MEPUTENBHBLIX NPUGOPOB NpU MaroMm ypoBHE LLYMOB;

- YHWBEpCanbHOCTb NPUMEHEHUS, TaK Kak HET HeobXoAUMOCTN MOAENUPOBaTL XapaKTEPUCTUKN UCTOMHUKA NOMEX;

- BO3MOXHOCTb NPUMEHEHUsI MOAYNSALMKA C OHUMU U TEMU XKe NapameTpaMmn Ha BCEX YacToTax,

- Bcerga obecneunBaeTca No KpaiHel Mepe TaKasi Xe KeCTKOCTb UCTbITaHWiA, Kak U NPU MMNYNBCHOW MOAYNALMN.

YunTbIBas BLILLEN3NOXEHHOE, B HACTOSILLIEM CTaHAapTe YCTaHOBNEH METOA BO3ASHCTBUA UCNbITATENbHBIM 3NEKTPO-
MarHWTHbIM NOfieM NpKU aMNAWTYAHON MOAYNALMKA CUHycOMAANbHBIM CUrHanom rmy6uHoin mogynsauun 80 %. PekoMeHay-
eTcs, YTO6bI TEXHUYECKMMU KOMUTETaMM MO CTaHAapTM3aLuK, OTBETCTBEHHLIMU 3a pa3paboTky cTaHgapTos Ana o6opyao-
BaHUA KOHKPETHOrO BUAA, anbTepHaTUBHbLIA METOA MOAYNALMU NPUMEHSANCS NULWb NPU HaNIMYUM 0COBLIX NPUYMH.
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MpunoxeHue B
(cnpaBouHoe)

Usnyyaoumme aHTEHHbI

B.1 bukoHuyecKkaa aHTeHHa

BUKOHUYeCKas aHTeHHa COCTOUT W3 KOaKCUarbHOro CUMMETPUPYIOLEro YCTPOMCTBa U 0GBEMHOMO U3rydaloLero
anemeHTa, MMeeT LWNPOKYHO NOMOCY YacToT U MOXeT paboTaTb Kak Ha nepefavy, Tak U Ha npueM. 3aBUCUMOCTL Koadhdu-
LMeHTa KaribpoBKKU aHTeHHbLI NpeACTaBNsAEeT cOGOM NNaBHyto KPUBYLO, Kak NPaBUNo, BO3pacTaloLLyto ¢ YacTOTOM.

Manble pasmepbl aHTEHHbI AenaloT ee yqo6HOW AN MPUMEHEHUS B OTPaHUYEHHBIX 30HaX, HanpuMep B 6e33X0BbIX
Kamepax.

B.2 Noronepuoanyeckan aHTeHHa

Jloronepuognyeckasn aHTeHHa nNpeacTaBnsAeT coboil rpynny Aunonei pasnuyHon ANUHLI, COEAUHEHHBIX C Nepeaa-
owen NUHUen.

31N LUMPOKONONOCHbIE aHTEHHbI o6naAa|0T OTHOCUTENIbHO BLICOKUM YCUITEHUEM U HU3KUM KOSd)(bMLmeHTOM cToA-
Yyel BOMHbI.

|_|pI/I Bbl60pe aHTEeHHbl ANA co3fjaHuAa UcnbliTatefibHOro aNeKTpoMarHUTHOro nonsd HeoGXOAMMO y6eAMTbC$| B TOM,
4YTO CUMMETpUpYIOLLee YCTPOINCTBO 06ecnevnBaeT nepeaady TpebyeMol MOLHOCTH.

B.3 PynopHble U BONTHOBOAHbIE aHTEHHbI

PynopHble 1 BOTHOBOAHBIE @aHTEHHbI CO3Aal0T NIMHEWHO NONSPU3OBaHHbIe ANEeKTPOMarHUTHLIe nona. Ux npuMexe-
HVe TMNUYHO Ha YacToTax csbile 1000 My,
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MpunoxeHune C
(cnpaBouHoe)

Mcnonb3oBaHue 6e33X0BbIX KAMEp

C.1 O6wue cBegeHUs o 6e3aXxoBbIX Kamepax

Mony6e3axoBas kamepa npefcTaBnsAeT coboil SkpaHNPOBaHHOE NOMELLEHWE, CTEHbI U NOTOMOK KOTOPOro NOKPLITHI pa-
AvonormnoLyaoum matepnanom. B nonHocTbo 6e33x0Boi kKamepe pafnonornoLjatolLum Matepuanom NOoKpbIT Takke nor.

MokpbITHE Kamepbl pagnonornoLaowmuM MaTtepuanom npecnefyeT Uenb NpeaoTBpaTuTh OTPaXeHUA pagnoBOSH
OT BHYTPEHHUX MOBEPXHOCTEN Kamepel, TaK kak MHTepdepeHLUs U3NYyYEHHOro U OTPaXeHHOro ANeKTPOMarHUTHLIX nosiei
MOXET NpuBecTU K 06pa3oBaHNUIo NUKOB U NPOBArioB HANPSHKEHHOCTU Pe3yrETUPYIOLLEro aneKTpOMarHUTHOro Nons.

KoadppuuueHT oTpaxeHns paguonornoLyaroero Matepuana 3aBucuMT B OCHOBHOM OT 4YacToThl U yrna nageHus
paavoBonH. Kak npasuno, NOrMoLeHne 3MeKTPOMarHMTHOW SHEepPruM MakcUMarsibHO NpU HOpManbHOM NageHun paguo-
BOSH Ha NOBEPXHOCTb PaANONOrNOLLAIOLLEro Marepmarna n CHUXaeTCs Npy Bo3pacTaHUu yrna nageHus.

Ans Toro 4To6bl YMEHbLWUTL OTPAXEHWUSA M YBENIUYUTL MOIOLEHWe PafuoBOSIH, MPUMEHSIOT PagnonorioLLatoWwnii
maTepuan B popme NUpamng Un KOHYCOB.

B nony6e33xoBbiX kKamepax AOMONHUTENbHAs YCTaHOBKa pafMorornoLyaiolero Martepuana Ha nony Kkamepbl no-
MmoraeT obecnevntb TpebyeMmyto cTeneHb OfHOPOAHOCTU MCMLITATENBLHOMO NOMS Ha Bcex YacTotTax. MecTo pasmelyeHus
paavonornoLarnLero Matepuana onpeaensior SKCrnepuMeHTanbHo.

HononHuTenbHbI NornoLatouili Marepmar He forkeH 6blTb pasMmeLleH B HanpaeneHun NPSMOro pacnpocTpaHe-
HUA Ny4a oT aHTeHHb! K MO. MNpu ucnbiTaHnsax JoNofHUTENBHBIA NOMMOLLaloLLMiA MaTepuan pasmeLlatoT B TOM Xe Mornoxe-
HWWU U NPU TOW XXe OpUeHTaLMK, YTO U B MpoLiecce KanbpoBKu.

OaHoOpOoAHOCTb UCTbITaTeNbHOro nons B 6€33x0B0iI kKaMmepe MOXET ObITh Takke ynydlleHa NnyTeM caBUra usnydato-
e aHTeHHbI OTHOCUTENBHO OCKU KaMepkbl, TaK Kak nobble OTpaXeHUs! He SBNSAITCA CUMMETPUYHBLIMU.

BesaxoBble Kamepbl CTAaHOBATCA ManoaddeKTMBHBIMU Ha HU3KMX YacToTax (Huxe 30 MITU), B To BpeMs Kak ag-
heKTUBHOCTbL Kamep, NOKPLITLIX (DEPPUTOBLIM PaANONOITIOLLAIOWMUM MaTeprarnom, MOXET CHUXAaTLCA Ha YacToTax CBhILLE
1 ITu. Cnegyet gobuBarbcsa 0OAHOPOAHOCTH U3MY4aEMOro MosiA Ha CaMbIX HU3KUX U CaMblX BLICOKUX YacToTax, OfjHaKo npu
3TOM MOXET BO3HWUKHYTb HEOBXOAMMOCTb B ONpeAeneHHOM N3MEHEHUN KOHCTPYKLUMU Kamepsl.

C.2 MNpucnocobrneHne 6e33xX0BbIX KaMep, NOKPbITbIX PeppPUTOBbIM MaTepPUanom, CKOHCTPYMPOBaHHbIX Anisi
npuMeHeHus Ha vyacTtoTtax go 1 T, Anga ucnonb3oBaHUA Ha YacToTax cBbiwe 1 My

BonbLWMHCTBO CYLLECTBYOLMX ManbiX 6e38X0BbIX Kamep, NCMONb3YHOLLMX GEepPUTHI B Ka4eCTBE paguonormoLyaio-
Ljero mMartepwana, CKOHCTPyMpoBaHbl ANS UCMOMb30BaHWA Ha YactoTtax Ao 1 Mu. MNpu ncnonb3oBaHWM Takux kamep Ha
YyacToTax cbille 1 [TL MOXET ObITh TPYAHO MW HEBO3MOXHO 06ecneunTb CooTBETCTBUE TpeBoBaHMAM K O4HOPOLHOCTM
UCMBITATENbHOMO 3M1eKTPOMArHUTHOrO Nons, YCTaHOBNEHHbIM B 6.2.

HacToAwuin pasgen coaepXuT ceeHns o npoueaypax ajantauun Takmx kamep Ansa YactoT ceblwe 1 My ¢ uc-
nofb3oBaHNeM ansrepHaTUBHOrO MeTofa 0brny4YeHWs, NpUBeLEHHOrO B NMPUIoXeHun H.

C.2.1 Npobnembl, cBA3aHHbIEe C UCMONBb30BaHUEM Kamep, NOKPbITbIX heppUTOBLIM MaTepuanom, npu

MCNbITAHUAX Ha YCTOMUYMBOCTb K U3NlyYyaeMoMy Morio Ha yacToTtax cBbiwe 1 Ty

YKa3aHHble npobnemsl MOryT UMETL MECTO, HanpumMep, B Marbix 6e33X0BbIX KamepaX, MOKPbITLIX PeppuToBLIM Ma-
Tepuanom, Unu B ManblX [B TUNMYHOM crnyyae pasmepamu 7 (anuHa) x 3 (lmpuHa) x 3 (BblcoTa) M] 6e33X0BbIX Kamepax,
MOKPBLITbIX KOMBUHWPOBAHHEIM MaTepuanomM u3 heppuToBbIX MOrNOTUTENER U NOrNOTUTENENR, cogepXallmx yrnepos.

Ha yacToTax cBbiwe 1 [T heppuToBbIE MNUTKM 0OBLIMHO BEAYT cebs ckopee KaK oTpaxaTenu, YeM Kak nornoTuTe-
. NosToMy YCTaHOBUTb Ha 3TUX YacToTax MUCMbITaTeNlbHOe 31eKTPOMarHMTHoe rnore, O4HOPOAHOE Ha MI0CKOCTH pasme-
pamu 1,5 x 1,5 M, okasblBaeTCs BeCbMa 3aTPYAHUTENbHBLIM U3-38 MHOMOKPaTHBLIX OTPaXKEeHWA OT BHYTPEHHUX MOBEPXHOCTEMN
kamepebl (cM. pucyHok C.1).

AlA

PucyHok C.1 — MHorokpaTtHble oTpaXKeHUs B CYLLECTBYHOLMX ManbiX 6€3aX0BLIX KaMepax
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B nonocax 4acTtoT, BblAeNEeHHbIX 418 pagnoTeneoHoB, A/IMHA BOSIHbI U3/lydyeHns MeHee 0,2 M. OTO 03Ha4aeT, uTo
pesynbTaTbl UCMbITaHUA BECbMa YYBCTBUTE/IbHbI K PACMONIOKEHNIO M3/yYaloLWeli aHTeHHbI, aHTeHHbI (gatyvka) gns name-
peHust anieKTpoMarHuTHoro nons u Vo.

C.2.2 Bo3MOXHOe pelleHne

[ns Toro 4tobbl pa3pelwunTb ykasaHHble B C.2.1 npobiembl, NpegnaratTcs cregyoue npoueaypbl:

a) MCMosib30BaHNe PYNoOpHOI WM BOTHOBOAHOM aHTEHHbl ANS YMeHbLUeHNS KOMMOHEHTOB MNoss, M3nyYaembiX B
06paTHOM HanpaBfieHUW, YTO TaKxKe MO3BOSIUT YMEHbLUNTb OTPaXEHUS OT GOKOBbIX CTeH 6e33x0BOl Kamepbl 6narogaps
Y3KOI Anarpamme HanpasfeHHOCTU aHTEHHBbI;

b) YMeHbLUEH/E PacCTOSAHUS MeXAy W3nydatowieli aHTeHHOW n VIO AN CHWXKEHUS OTpaKeHWld OT GOKOBbIX CTeH
(paccTosHme mexay aHTeHHon 1 O MoxeT 6biTb YMeHbleHo Ao 1 M). VMicnonb3oBaHne METOAa He3aBMCUMbIX OKOH pas-
mepammn 0,5 x 0,5 M (cM. npunoxeHne H) ana obecneuveHns Bo3geincTaus Ha VIO ogHOPOAHOrO Mons;

C) LONONHUTENbHOE MOKPbITUE CTEHbl Kamepbl, MPOTUBOMOMOXHOA OCHOBHOMY HAaMpaB/IEHUIO U3/TyHYEHWUSI aHTEHHBI,
paguonorfiolarLLmMM MaTepnasiom Co CPeaHUM HaMoSHEHWEM YINepoaoM, C TeM YTOObl UCK/IOUNTL NPSMbIE OTPaXKEHWS,
YTO YMEHbLUNT YyBCTBUTE/IbHOCTb WCMbITAHUIA K NO3ULMOHMpoBaHnio VIO u n3nyvatowelil aHTeHHbI. Kpome Toro, gonos-
HUTENbHOE MOKPbITVE MOr/IoWALWNM MaTepruasioM No3BOSIUT YAYULINTL OAHOPOAHOCTL MONSA Ha YacToTax Huke 1 1Tw,.

M pnmev4yaHne — Ecnv onsa nononHuTenbHoro NOKPbITUA NpUMEHAEeTCA I'IOF]'IOLI.I'aIOLLlVIVI mMaTtepuan C BbICO-

KAM cofepXXaHnem yrnepoga, 310 MOXET 3aTpyAHUTb BbINOJ/IHEHNE Tpe6OBaHI/II7I K O4HOPOAHOCTU MONA Ha YacTtoTax HuXKe
11Ty,

BbINO/IHEHME 3TUX MpoLelyp NO3BO/SET UCK/UNTL GOMbLUYI0 YaCTb OTPAXEHHbIX BOMH (CM. pucyHok C.2).

PucyHok C.2 — Cxema pacnonoxeHusl, NO3BOAIOWAN UCKNHOYNTL 60/bLUYI0 YacTb OTPAXKEHHbIX BOSH
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MpunoxeHue D
(cnpaBouHoe)

HenuHelHOCTb ycunutena u npuMep npoueaypbl KanuépoBKu B COOTBETCTBUM € 6.2

D.1 Uenb orpaHu4yeHns UCKaXXeHUI ycunutens

HenuHelHocTb ycunutens [orxHa NogAepxuBaThCs Ha [OCTAaTOMHO HU3KOM YPOBHE, NPW KOTOPOM OHa He byaeT
OKas3blBaTb CYLLECTBEHHOrO BIIMSAHUA Ha HeonpeAeneHHOCTb 3HaYeHNA HanpsXKeHHOCTU nons. B cooTBETCTBUU C 3TUM B
HacTOSILLEM MPUIOXEHUN NPUBEAEHE! PEKOMEHAALMN AN UCTbITaTeNbHbIX NTabopaTopuii No BLISBNEHWIO U OTPaHUYeHUIO
3 heKTOB HaChILLEHWNA YCUNUTENA.

D.2 Bo3MoXHble npOGﬂeMbl, Bbli3blBaeMble rapMOHU4YECKUMU COCTaBNAOLLUMMU U HaCbILLEeHUeM yecunurtensa

apMoHMYeckne COCTaBNAOLWME MOTYT MPUBECTU K pasfindHBIM NOCHEACTBUAM.

a) HanpskeHHOCTb Nons MOXeT BKoYaTk B cebs 3Ha4UTENBHYIO [0S0 FAPMOHUYECKUX COCTaBASAIOLLUX:

1) ecrnn 31O UMeeT MecTo Npu kanubposke, To ByaeT UMeTb MecTo olwmbka U3MepeHUss HanNpsPKEHHOCTM Nons Ha
3afjaHHON YacToTe, TaK Kak LUMPOKOMNONOCHas aHTeHHa A8 U3MepeHUsi HanpsXXKeHHOCTM nonsa obecneynBaeT namepeHue
YPOBHeW nonei Kak Ha OCHOBHOW YacToTe, TaK W Ha YacToTax rapMOHUYECKUX COCTaBSAIOLLUX.

MpegnonoXxuM, HanpuMep, YTO YPOBEHb TPETbe rapMOHNYECKON COCTaBMAIOLLEN HaNPsSXKEHUsI CUrHarna Ha 3aXu-
Max aHTeHHbl Ha 15 Ab HUWXe, YeM ypoBeHb curHamna Ha OCHOBHOW YacToTe, U Apyrie rapMOHUYEcKUe cocTaBrnsiowme
oTCcyTCTBYHOT. [Tpeanonoxmm Takke, YTo KoappUUMEHT kanMOpoBKM aHTEHHLI HA OCHOBHOI YacToTe Ha 5 Ab MeHbLle,
YeM Ha YacToTe TPETbel rapMOHUYECKO cocTaBnAtoLLel. Toraa usmMepeHHas HanpsXKeHHOCTb Noss Ha OCHOBHON YacToTe
6yneT nuwb Ha 10 b Gonblue, YeM Ha YacToTe TPeTbel rapMOHUYECKON cocTaensioLeid. Ecnu obljan namepeHHas Ha-
NpsXeHHOCTb nons coctasnsieT 10 B/M, HanpsxeHHOCTL Mossi Ha 0CHOBHOM YacToTe 6yaet 9,5 B/M. MoxHO nonaraTtb, 4To
yKasaHHas owwnbKra SBNsAeTes JONyCTUMOW, Tak Kak OHa MeHbLLIE, YeM MOrpeLlHOCTb U3MEPUTENBHOW aHTEHHBI,

2) B npouecce WCMbITaHUI 3aMeTHblE rapMOHMYECKUe COCTaBNSIoLMe MOryT NMPUBECTH K olumnbkaM B BbIABAEHUN
HapyLleHuit dyHKUMoHnporaHusa MO, ecnu ncnbiryeMoe obopyfoBaHue YCTORUUBO DYHKLMOHMPYET NpU BO3AEWCTBUN
MOMEXU Ha OCHOBHOW YacTOTe, HO OKa3bIBaETCH BOCNPUMUMUYMBLIM K BO3[J€CTBUIO MOMEXW Ha YacToTe rapMOHUYECKOW Co-
cTaBnsaoLLew;

b) B HekoTopbIX cry4Yasx rapMOHUYECKUEe COCTaBMAOLME MOTYT OKasbiBaTb BIUSIHUE Ha pe3ynbTaThl UCMbITAHWUNA
Zaxe npu nx apdeKTMBHOM nNogasneHun. Hanpumep, Npu UCNbITAHUAX NMPUEMHOrO YCTPOWCTBA, pyHKLMOHMpPYIOLLEro Ha
vactote 900 MI'Y, Aaxe BecbMa cnabble rapMOHUYECKUE COCTaBISOLLME UCTIbITAaTENBHOMO cUrhana Yacroton 300 MMy
MOTYT Neperpy3uTb BXOA NpUeMHUKa. AHaNornyHoe BNUAHNE MOryT okasaTb No6oYHble konebaHusa Ha BbIXoge yeUnuTens,
He cBsi3aHHble C rapMOHUYECKUMU COCTABMAOLLUMN OCHOBHON YacToThI,

€) HacbILEHWE YCUNUTENS BO3MOXHO Aaxe NPpU OTCYTCTBUN U3MEPAEMbIX rApMOHUYECKUX COCTaBMSAIOLUX, Hanpu-
Mep eCnNK Ha BbIXOAe YCUNUTENS NpUMeHeH UNLTP HU3KUX YacToT, 3pdeKTUBHO NOAaBNAIOLLMIA rapMOHUYECKNE cocTaB-
nawwue. B aToM crnyyae Takke BO3MOXHbBI OLUIMGOYHbIE pe3ynsTaThl:

1) ecnu 3TO NPOMCXOAUT NpU KanNUBpoBKe, BO3MOXHbIE OLIMBKN CBA3AHbI C TEM, YTO NMPW UCMONbL30BaHUM anropuTMa,
YyCTaHOBNEHHOrO B 6.2, UCNONL3YETCA NPEANOSIONKEHNE O SIMHEWHOCTY,

2) B npoLiecce UCMbITaHWI TaKkoi BUZ, HACbILLEHNS YCUNUTENA NPUBOAUT K OwmMbKe ycTaHOBMeHUsi KoadduLmueHTa
MOAYNALWUM 1 NOSIBNEHUIO rAPMOHUYECKUX COCTaBISIIOLLUX YacToTbl Moaynauun (o6biHo 1000 My).

YKa3aHHble NpMMepbl NOKa3bIBaKoT, YTO YCTAHOBMEHUE NpeAenbHbIX YNCNEHHBIX 3HaYEHWIA NCKaXeHWIA yeunutens
Helenecoobpa3sHo, Tak Kak cTeneHb BIUAHNSA YKazaHHbIX UCKaXeHWI CyLecTBeHHO 3aBucut ot Buga MO.

D.3 MNpennoxeHusi MO KOHTPOIIO HENMMHEMHOCTU yCUNUTEeNA

D.3.1 OrpanuyeHne copepxaH1sA rapMOHUUYECKMX COCTaBNAIOWMNX UCNbITaTENbHOTO NonA

MapMoHU4eckue coCTaBnsOLMe UCTIBITATENBHOMO NOMS MOryT GbiTh OrpaHUYEeHbl 3@ CYET UCMONbL30OBAHWUA Ha Bbl-
X0fie yCUnuTens perynupyemMoro (cnepsiuero/HacTpanBaemoro) uneTpa HU3KUX YacToT. [ns Bcex 4acToT, NMpU KOTOPbIX
Ha BbIXOAE YCUNUTENs BO3HMKaIOT rapMOHMYECKNe cocTaBnstowme, Heobxoaumo, 4Tobebl ocrnabneHne rapMoOHUYECKUX Co-
CTaBNALWMNX MONSA B CPaBHEHUN C COCTaBNAOLLIEN Ha OCHOBHOI YacToTe npeBbiwano 6 Ab [cM. Take BapuaHT BIUSAHUA
neperpyskn ycunurtens, ykasaHHolil B nepe4vucrieHun b) pasgena D.2].

Mpu 3TOM owwmnbKka ycTaHOBMNEeHUA HanpspKeHHocT nonsi 6yaet meHee 10 %. Hanpumep, HanpsbkeHHocTb nonsi 10
B/M npu n3amMepeHUM LLIMPOKONONOCHOW @HTEHHOW MOXET ObITb Bbi3BaHa COCTaBNAIOLMMU MOMNSA HanpspkeHHOCTbIo 9 B/m
Ha 0CHOBHOW YacToTe 1 4,5 B/M Ha yacToTe rapMOHUYECKOiA cocTaBnstoLlei. [pu oLeHKe HeonpeaeneHHOCTN U3MepeHns
HanpsXX€HHOCTM Nors Npy KanMbpoBKe TaKkoi BapuaHT SBMSETCs A0MyCTUMbIM.

Ecnun Ha BbIxofie ycunuTensi NPUMEHSIIOT UNLTP HU3KUX YacToT ¢ (PUKCUPOBaAHHBIMU MapameTpamMu, TO BEpXHAS
XapakTepucTudeckas vyactora ¢punsrpa omkHa bbiTe paBHa NpMMepHo 1/3 MakcUMarnbHO| YacToThl yCUNUTENS.

D.3.2 UamepeHue copepKaHUA rapMOHMYECKUX COCTaBNAIOWMX UCTNbITaTeNbHOrO Nons

FapMOHWUYECKUin cocTaB UCNBITAaTENBLHOMO NOMs MOXET ObITb U3sMepeH NUB60 HeMOCPEACTBEHHO NyTEM NPUMEHEHUS
CeneKTUBHOW U3MepUTENbHOI aHTeHHbI, MMB0 KoCBEHHBIM crocoboM. Npu cnonbe3oBaHUM KOCBEHHOTO cnocobar:

- onpeaensioT apdeKTUBHLIA KOapPULMEHT KanubpoBKKU U3nyyaroLleid aHTeHHb! (OTHOLLEHWe nojaBaeMon MOLL-
HOCTU K HAaNPsHKEHHOCTU Mors ANs AaHHON KaMepbl U JaHHOTO PacrorioXEHUS] aHTEHHBI), @ 3aTeM HaxXOASAT OTHOLIeHUe
nofiaBaemMoi MOLLIHOCTU Ha OCHOBHOW YacToTe U YacToTax rapMOHNYECKUX COCTaBMAOLLMUX U
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- NPUMEHSIOT HanpaBneHHbIA OTBETBUTENb C YUETOM 3HAYEHUI KoadduLineHTa KanMBpoBKN aHTEHHbI, NpUBEAEH-
HbIX B TEXHWYECKMX AOKYMEHTaX U3roTOBUTENS.

Ecnu Ha BeIXoAe yeunuTens, KOTopblii MOXeT paboTaThb B peXUMe HackILLEHNUS, MPUMEHSIOT (UMBTP HU3KUX 4acToT,
noAaBnsoWWiA rapMOHUYeCKe COCTaBMSIOLLME, TO YPOBEHE NOLaBaEMOro CUrHana Hu Npu Kakux YCroBUsX He [ormKeH
npeBbillaTh 3Ha4eHne Ha 2 4B HuKe TOYKW HackiWeHWs yeunutens. Mpu 9TOM NUKoBOe 3Ha4deHue curHana Ha Bbixoae
yeunuTens (B Bonbtax) OyaeT ymeHblueHo Ha 20 %.

OTO nNpuBEAET K CHWXeHUIo rmyBuHel mogynsauum oT 80 % fo 64 %, T. e. K yMeHbLUeHWIo NoKasaHuii nsmeputens
HanpsxXeHHocTH nons Ha 20 %.

D.4 MpuMepbl, cBUAETENLCTBYOLWME 06 9KBUBaNEHTHOCTU BBYX METOAOB KanubpoBKu (cMm. 6.2)
Pasmepbl B MeTpax
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PucyHok D.1 — Mo3nyuu nsmeputesibHO aHTeHHbI (AaT4uka) B NNOCKOCTU OAHOPOAHOrO nons

Ha pucyrke D.1 nokasaHo pacriofnioxeHue 16 nosvmuyuii, B KOTopbix AokHa 6biTb U3MepeHa 0f4HOPOAHOCTL MONS.
PaccTtosaHue mexay cocefiHUMMU NO3ULUSMU 0KHO BbiTb PUKCUPOBaHHBLIM U paBHbIM 0,5 M.

D.4.1 Npumep BbinonHeHUs npoueAypbl KanuGpoBKU C MCMONb30BaHUEM METOAA NOCTOAHHOM

HanpPAXeHHOCTMU Nonga B cooTBeTcTBUMU € 6.2.1

[ns cosaannsa NOCTOAHHON HaNpshkeHHOCTM nons £, = 6 B/M Ha KOHKPETHON 4acToTe NPU U3MEPEHUSIX C MPUMEHe-
HUWEeM YCTaHOBKW, NPUBEAEHHON Ha PUCYHKe 7, NoTpeboBannch 3HaYeHUs NoBOANMOM MOLLHOCTH, NpUBEAEHHbIE B Tabnu-
ye D.1 (npuHATO B kKauecTBe nNpuMepa). B Tabnmuye D.2 3TH 3Ha4eHUs pacnpeaeneHsl B NOpsaKe Bo3pacTaHUs.

Ta6nuyaD.1 — M3MepeHHble 3HA4YEHUSA NOABOAUMON MOLLHOCTH NMPKU KanubpoBke ¢ UCNONb3OBaHWEM MeTofa NocTo-
SAHHOW HaNPSEHHOCTU nons

Mosuuma MNopasaeman mowHocTb, AB (MBT)
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OkoH4aHue mabnuysi D.1

Mosnumsa Moaasaemas mowyHocTb, AB (MBT)
13 40
14 30
15 31
16 31

TabnuyaD.2 —WM3amepeHHble 3Ha4eHUs NOABOAMMOI MOLLHOCTY, pacrnpefenerHble B NopsAKe BO3pacTaHus, U oLeHka
pesynsTaToB U3MepeHuii

Mosnuusa MNoaasaemas MolyHoCTb, AB (MBT)

2 22
7 23
1 27
8 27
9 28
6 29
10 30
1 30
14 30
5 31
12 31
15 31
16 31
4 33
3 37
13 40

MpumeyvaHnunsga

1 Mo3numa 13: 40 — 6 = 34, cOOTBETCTBYIOT TPeOOBaHUAM TONBKO ABE MO3ULUW.

2 Mosnyus 3: 37 — 6 = 31, cooTBeTCTBYIOT TPebOBaHNAM TONBKO LUECTH MO3ULMIA.

3 Mo3unuyus 4: 33 — 6 = 27, COOTBETCTBYIOT TpeboBaHUAM ABeHaauaTb NO3ULUNA.

B ykasaHHOM npumepe naMepuTensHble nosuummn 2, 3, 7 1 13 He cooTBETCTBYHOT KpuTeputo 0/+ 6 Ab, Ho no kpaiHewn
Mepe 12 13 16 No3nLKin COOTBETCTBYIOT yKazaHHOMY KpuTeputo. CnefoBaTtenbHo, Ha JaHHOR KOHKPETHOMR YacToTe KpuTe-
pWiA OLHOPOAHOCTW UCNBITATENBHOMO NOMSA BLINONHAETCA. B faHHOM criyqae nogeogMmas MOLWHOCTL AOMMKHA COCTaBNATL
33 gb (MBT). 310 0becneunT Ana ABEHaLATV NO3ULMIA HaMPSXKEeHHOCTL Nnoss He MeHee 6 B/M (nosuymna 4) n ans asyx
NO3ULMIA HaMNPsPKEHHOCTL nons He MeHee 12 B/M (noauumn 1 u 8).

D.4.2 MNpumep BbINOMHEHUA Npoueaypbl KaNTMGPOBKKU C UCNONIb30BaHUEM MeTo4a NOCTOAHHOW MOLLHOCTHU

B COOTBETCTBUM C 6.2.2

Mo3anyus 1 BuiGpaHa B ka4ecTBe NepBoi TOUKN KannBpoBKK, B koTopoi obecnedeHa HanpsKeHHOCTL nona £, =6 B/m
Ha KOHKpeTHoI YacToTe. [pu Toi e NoABOAWMONA MOLLIHOCTU U3MEepeHbl ¢ NPUMEHEHUEM YCTaHOBKWU, NPUBEAEHHON Ha
PUCYHKe 7, 3Ha4YeHUs HanpshKEHHOCTU nons, npueefeHHble B Tabnuue D.3. B Tabnuue D.4 3Tu 3Ha4eHUA pacnpeaeneHbl
B Nopsiike Bo3pacTaHus.

Tabnuya D.3 —WM3mMepeHHble 3Ha4eHUs MOABOAMMON MOLHOCTU U HaNPsXXEHHOCTU Nons npu kanubpoBKe ¢ UCMOrb-
30BaHNeM MeTofa NOCTOSHHOW MOLLHOCTH

0 MNMogaBaemMasn MOLLYHOCTb, HanpskeHHoCTb Nons, HanpskeHHocTb nong, Ab, oTHocUTerNbHO
03ULMs
ab (MBT) B/m nosuuum 1
1 27 6,0 0
2 27 10,7 5
3 27 1,9 -10

30



rOCT IEC 61000-4-3—2016

OkoH4YaHue mabnuypi D.3

Mosuuys MoJaBaeMasn MOLHOCTb, HanpsxeHHOCTb nons, HanpskeHHocTb nona, 4B, oTHOCUTENbHO
ab (MBT) B/m nosvuum 1

4 27 3,0 -6

5 27 3,8 -4

6 27 4.8 -2

7 27 9,5 4

8 27 6,0 0

9 27 53 -1

10 27 42 -3

11 27 42 -3

12 27 3,8 -4

13 27 1,3 -13
14 27 42 -3

15 27 3,8 -4

16 27 3,8 -4

Ta6nuuyaD.4 — M3amepeHHble 3Ha4YEHU HANPSXXEHHOCTU NOMSI, pacnpeAeneHHbe B NOPsiike BO3pacTaHusA, U oLeHKa
pesyrnsraToB U3MepeHuit

Moanums MoaaBaemasn MOLHOCTb, HanpsxeHHoCTb nons, HanpsxeHHocTb nons, ab,
ab (MBT) B/m OTHOCUTENbHO No3uLuM 1

13 27 1,3 -13
3 27 1,9 -10
4 27 3,0 -6
5 27 3,8 -4
12 27 3,8 -4
15 27 3,8 -4
16 27 3,8 -4
10 27 4,2 -3
11 27 4,2 -3
14 27 4,2 -3
6 27 4,8 -2
9 27 53 -1
1 27 6,0 0
8 27 6,0 0
7 27 9,5 4
2 27 10,7 5

MpuMmeyvaHns

1 Moanuusa 13: — 13 + 6 = =7, cCOOTBETCTBYIOT TpebOBaAHUAM TONBKO ABE NMO3ULIMN.

2 Mo3aunuua 3: — 10 + 6 = — 4, cooTBETCTBYIOT TpeOOBaHUAM TOMbLKO LLECTb MO3ULIMIA.

3 MNo3unuma 4. —6 + 6 = 0, cOOTBETCTBYIOT TpeboBaHUAM ABEeHaALaTb NO3ULIMIA.

B ykaszaHHOM npumepe nameputeneHble noamummn 13, 3, 7 1 2 He COOTBETCTBYHOT KpuTeputo 0/+6 Ab, HO 12 u3 16
MO3NLINIA COOTBETCTBYIOT yKasaHHOMY KpuTeputo. CriefoBaTensHO, Ha AaHHOW KOHKPETHOW 4YacToTe KpuTepuii OfpHOPOA-
HOCTW UCnbITaTENLHOMoO NonsA BeINONHASTCS. B gaHHOM crnyyae nogeogumasn MoLHoCTb, HeoBxoauMas Ans obecneveHuns
HanpseHHOCTKM nons E, = 6 B/M, nonxHa coctaensaTs 27 b (MBT) + 20 Ig (6 B/M/3 B/m) = 33 b (MBT). 310 06ecneunt
Ana 12 no3anunin HanpsXXeHHOCTb Nons He MeHee 6 B/M (no3uumsa 4) u ansa AByx NO3ULMIA HaNPsXKeHHOCTL NOMsA He MeHee
12 B/m (nosuuum 1 mn 8).
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MpunoxeHue E
(cnpaBouHoe)

PekoMeHpauumn ansa TeXHUYECKUX KOMUTETOB, pa3pabarbiBaloWMX CTaHAAPTLI HA NPOAYKLMIO,
no BbIGOPY UCNLITATESIbHbIX YPOBHEN

E.1 BBepeHue

Many4aemMyto MOLLHOCTb paAnonepeaTykoB HYacTo yCTaHaBIIMBaIOT B efjMHULax 3 (PeKTUBHOM N3ny4YaeMoi MoLL-
HOCTU MO OTHOLLEHMWIO K MOYBOMIHOBOMY AWUMOnto. Mo3ToMy HanpskeHHOCTE NONA, Co3jaBaeMoro B JankbHel 30He (cpea-
HekBafpaTU4HOe 3Ha4eHue), £, B/M, MoxeT BbITb HenocpecTBeHHO paccyuTaHa no popmyre Arst AUNons

E=kP/d, (E.1)

rae kK — koo PULMEHT, paBHbIN 7, N8 pacnpocTpaHeHs pagnoBosiH B CBOGOAHOM NPOCTPaHCTBE B AaribHel 30He;
P — adpdekTvBHASA nany4aemas MOLWHOCTb, BT;
d — paccTosiHue [0 aHTeHHEI, M.

Ecnu acppekTUBHAA U3Nyvaemasn MOLLHOCTL NepefaTymka HensBecTHa, B popMyny (E. 1) MoxeT BbiTb NogcTaBNeHo
3Ha4eHne MOLLHOCTY, NepeaaBaeMoil B aHTeHHy. B aTom cniyyae 3HaveHue KoabduumeHTa kK Ans TUMUYHBIX NEPEHOCHBIX
paaunonepefaT4nKoB NPUHUMAKT paBHbIM 3.

CneayeT y4uTbIBaTb, YTO OTpaXatoLLMe 1 norroLyatolme obbeKThl, pacrnonoXeHHele NobnusocTu oT nepeaaTymnka,
U3MEHSIIOT HanpsXeHHOCTb Mons.

E.2 NcnbiTaTenbHble ypOBHU, OTHOCSLWMECS K o6LWKUM 3apavyam

MenelTaTenbHble YPOBHU M HaCTOThl BO3LEACTBYIOLLEro SMEKTPOMarHUTHOrO NONA NpU UCTIbITaHUSX 06opyAoBaHUA
BbIOMpatoT B COOTBETCTBUU C NapaMeTpaMu SMeKTpOMarHUTHbLIX M3MyYeHuii, KoTopble MOMyT Bo3feiicTBoBaTh Ha 06opyao-
BaHWe Mocre ero OKOHYaTeNbHON YCTaHOBKW Ha MecTe akcnnyaTauuu. Mpu Belbope UcnbiTatenbHbIX YpoBHEH HeoGX0a MO
npvHUMaTb BO BHUMaHWe NnocnefcTBua oTkasoB B paboTe obopyfoBaHus. Ecnn nocnefctsus oTkasosB B paboTe MoryT
6bITb 3HAYUTENBHBIMKY, YCTaHaBNWBatoT Bonee BICOKME UCTbITATENBHLIE YPOBHM.

Ecnu mecrta, rge 6ygeT ycTtaHoBneHo obopyaoBaHue, N3BECTHbI, OXUAAEMbIR YPOBEHb PaANo4acToTHOMO NoNs Mo-
XeT BbITb YCTaHOBMEH NMyTeM W3YYEHUSt UCTOYHWKOB pafuoYacToTHLIX Nofneidl B MecTax ycTaHoBKW. Ecrniu MolwHocTH uc-
TOYHWKOB HEWN3BECTHbI, U3MEPSIIOT HaNpPsXXEHHOCTb NOSS B MecTax (MecTe) YCTaHOBKW 0GopyfoBaHuUs.

[na nagenuit, npegHasHa4eHHbIX ANA SKCNyaTalui B pasfinyHbIX MecTax, Npu BbIGope ncnbiTaTenbHLIX YpoBHEN
MCMonb3yIoT CrieayoLme pekoMeHgauum.

MpuBefeHHbIe HUXe Knacchl YCrOBUIA aNeKTPOMarHUTHON 06CTaHOBKM COOTBETCTBYIOT UCNbITATENbHEIM YPOBHSIM,
yCTaHOBMEHHLIM B pasgene 5 HacTosLero ctaHjapTa. Vcnonb3oBaHue ykasaHHbIX HWKE KNaccoB paccMmaTpuBaeTcsi B
Ka4ecTBe OCHOBbI A5 BbIOOpa cTeneHe MecTKOCTU UCNbITaHWIA.

Knacc 1 — obcTaHoOBKa, XapaKkTepusyemas HU3KUM YPOBHEM aANeKTPOMarHUTHbIX M3nyveHuin. CooTBETCTBYET Chy-
Yalo pacrnonoXeHWs ManoMOLLHbIX pagnoBeLlaTenbHbIX U TENEBU3MOHHBIX NEpefaTiMKoB Ha paccToaHuu Gonee 1 kM oT
MecTa sKennyataLuuu o6opyaoBaHns.

Knacc 2 — oBcTaHoBKa, XxapaKkTepusyemas CpeaHUM YPOBHEM 3NIEKTPOMarHUTHLIX U3nydYeHuin. CoOoTBETCTBYET Cry-
Yal NPUMEHEHWS NepPeHOCHBIX PaauoCTaHLUMA MOLLHOCTEIO MeHee 1 BT npu orpaHudeHun ux paboTbl B HENOCpeACTBEH-
Hoi1 6rimaocTu k o6opyaoBaHuto. MpegcTaBnseT coboit TUNNYHY KOMMepYecKyto 06CTaHOBKY.

Knacc 3 — oBcTaHoBKa, XapaKkrepusyemas BbICOKUM YPOBHEM 3M1EKTPOMArHUTHLIX U3nydYeHuil. COOTBETCTBYET Chy-
Yalo NpUMEHEHUsI NEPEHOCHLIX PaanoCcTaHLMiA MOLHOCTLIO Goree 1 BT B HenocpeacTBeHHo 6nusoctun k o6opyaoBaHuio
(HO He MeHee 1 M), a Tarke BrIU3KOMY PaCNONOXEHUIO MOLLHBIX paguoBeLLaTeNbHBIX U TENEBU3NOHHBIX NepefaTyukoB U
MPOMBILMEHHBIX, Hay4HBIX U MeSULMHCKUX BBICOKOYACTOTHLIX YCTPOWCTB. MpefcTaBnsieT coboii TUNMYHYIO NPOMBbILLIEH-
HYt0 06CTaHOBKY.

Knacc X — ocobble yCrioBUS aMeKTPOMarHUTHOM 0GCTaHOBKM NpU SKcniyaTauu o6opyaoBaHUs, NPUMEHUTENBHO
K KOTOPbIM WUCTbITaTeNbHbIA YPOBEHb YCTaHaBNMBAIOT B CTaH4apTe Ha NPOAYKLMIO KOHKPETHOTO BMAA UMW B TEXHUYECKMX
[OKYMeHTax Ha obopyfoBaHue.

E.3 UcnbiTaTtenbHble YPOBHU, OTHOCALLMECS K 3alUTe OT paAuovyacTOTHON 3MUCCUMN LM POBbLIX
paauotenedoHoB

UcnbiTaTeneHble ypoBHU BEIGUPAtOT B COOTBETCTBUN C OXUAaeMbIMU NapaMeTpami 3reKTpoMarHUTHbIX Norneit, T. e.
Ha OCHOBE PacCMOTPEHUS MOLLHOCTEN paguoTenedOoHHbIX YCTPOUCTB Y BO3MOXHbBIX PACCTOSHUIA MeXAY WX NepeaaroLLuMu
aHTEHHaMU 1 0BopyfoBaHUEM. YUET NOABUXKHBIX PaAUOCTaHLMIA, Kak NPaBuno, NPUBOAMUT K YCTaHOBIIEHUIO Bornee XeCTKUX
TpeGoBaHMWit NpK UCTILITAHWSIX MO CPABHEHMIO C Ga30BbIMM CTAHLMSIMU, Tak KaK NOABUXHbIE CTaHLMW MOTYT BbITb pasMelle-
Hbl Ha CYLLECTBEHHO MEHbLUMX PaCCTOSHUAX OT NOTEHLManbHO BOCNpUUMUMBOro o6opyaoBaHus, YeM 6a3oBble CTaHLuu.

IMpwv BEIGOPE UCTILITATENBHOTO YPOBHS HEOGXOAMMO NPUHUMATL BO BHUMaHUWe 3aTpaThl, CBA3AHHbLIE C YCTAHOBMEHM-
eM HeobXo4MMOI NOMEXOYCTOMUYMBOCTY 0GOPY[OBaHUS, U NOCMEACTBUS OTKa3oB B ero paboTte. Bonee BbICOKUE UCnbITa-
TernbHble YPOBHU AOMKHbI GbITh YCTAHOBMEHEI TONBKO B TOM Cliy4Yae, ecnu NocrneacTBus oTkasoB B paboTe obopynosaHus
MOFYT GbITb 3HAYUTENBHEIMU.
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Ha npaktuke ¢ Manoi BEpOATHOCTBIO NOSBAEHWUS MOTYT WUMETb MECTO Cry4Yau, Koraa YpOBHWU BO3AENCTBYHOLMX
ronei MoryT npesbilaTh YPoBHU, BbibpaHHble ANa ucnbiTaHuii. [Ans Toro Ytobbl NpefoTBpaTUTL HeNpUeMneMble oTkasbl
B paboTe 060pynoBaHUA B 3TUX YCMOBUSIX, MOXET NoTpe6oBaThes NpoBeAeHNe NOBTOPHLIX UCNBITAHWIA NPYU NOBLILEHHOM
MHTEHCUBHOCTN BO3AeWCTBYIOLLEro nons 1 AONyLEHUN ONPeAeneHHOro YXyALUEHUA KavecTBa (hyHKLUWOHUpOBaHUS 060-
pyAoBaHuS.

MpuMepbl ncNbITaTeNbHBIX YPOBHENR, KpUTEPUEB KadecTBa PyHKLMOHUPOBaAHUA 0Gopy[oBaHUSA NPU UCNLITAHUSX W
COOTBETCTBYIOLUX 3ALMTHLIX paccTosiHUIA NpuBeaeHsl B Tabnuue E.1. 3awmTHoe paccTosiHe npefcTaBnseT coboit Mu-
HUMansHoe A0oNyCcTUMOe paccTosiHue Mexay obopyaoBaHeM U LMcpoBLIM pagnoTenedoHOM, COOTBETCTBYOLLEe yCTa-
HOBMEHHOMY WUCMbITAaTENBLHOMY YPOBHIO. YKasaHHble pacCTOAHNA paccyMThLIBaKOT ¢ Ucnonb3oBaHueM gopmynsl (E.1) npu
k = 7, npeanonaras, 4To curHan npu UCNbITaHUAX MOAYNUPYETCA NO aMnnTye CUHYcouAanbHbIM HanpskeHUeM npu
rny6unHe mogynsuum 80 %.

TabnuuaE.1— MNpumepbl ncnbITaTENBHLIX YPOBHEH, KpUTEPUEB KadecTBa (YHKLMOHMPOBaHUS 060pya0BaHUA Npu
UCMbITaHUSX U COOTBETCTBYHOLLMX 3aLLUTHBLIX PACCTOAHUIA

HanpsxeH- MakcumarsHoe 3awTHOE paccTosHme, M KPV'T:E:&M';‘*;CJ:: ?)WHK'
. HOCTb nonga cpeaHeKkBagpa-
MCQbITaTeJ'Ibb B OTCYyTCTBUE TUYHOE 3HaYeHune
HEIV ypoBeH Moaynaumm, HanpsXXeHHOCTH 2Bt 8Bt % BT Mouven 1 2 Mpumep
B/m nons, B/m GSM GSM DECT puMep 23
1 1 1,8 55 1 1,9 — —
2 3 54 1,8 3,7 0,6 A —
3 10 18 0,6 1,1 024 B A
4 30 54 024 0,4 014 — B
1) B cooTBETCTBUM C pasfenoM 9 HacTosALLero cTaHAapTa.
2) O6opynoBaHNe, ANA KOTOPOrO NOCIE0BaTENLHOCTL OTKA30B B paboTe AONYCKaeTes.
3) OBopyaoBaHme, AN KOTOPOro MOCHEA0BaTENbHOCTL OTKA30B B paboTe He AonycKaeTcs.
4 Mpy AaHHBIX 1 MEHBLLUMX 3aLLMTHLIX paccTosHusX (opmyna (E.1) 4nsa nons AanbHeit 30Hb! ABMSETCA HETOUYHOIA.

Mpu ycTaHOBRNEHWMN 3Ha4YEHUIA, NpuBeAEHHLIX B Tabnuue E.1, 6binu yuTeHbl crieaytoLue ycroBus:

- Ans Gonbluel YacTu paguorenedoHoB cucteMbl GSM MakcumanbHas addeKTUBHAs M3nyyaeMas MOLHOCTL paB-
Ha 2 BT. OnpegeneHHas YacTb paguoteneoHOB, HAXOAALMXCA B SKCMIyaTaLuu, UMEET MakcUManbHyo 3 eKTUBHYIO
nsnyyaemyro MoLHocTb 5 1 8 BT. OddekTuBHAA n3nyvaeman MOLWHOCTb NOABKHBLIX paguoTenedoHoB B GoNbLUMHCTBE
cnyvaes MeHblUe MaKCUManbHOW (3a UCKINIoYEeHNEM cyYaes X NPUMEHEHUs B paiioHax 3aTpyAHEHHOro npuema),

- YCNOBUS CBA3WU BHYTPW NoMeLLeHuid ABnsatoTca Gonee cnoXHbIMK, YeM BHE NoMeLleHuit. MoatoMy adpdekTuBHanA
usnyvyaeman MOWHOCTL paanoTenedoHOB BHYTPU NOMELLEHUA MOXKET BO MHOTUX CRy4Yasix He COOTBETCTBOBATbL MaKCu-
ManbHOW MOLLHOCTH, YCTaHOBMEHHOI ANs JaHHOro knacca o6opyaoBaHUsA. OTO YCIHOXHSET ycrnoBusi obecnedenns SMC,
TaK kak 60nbWWHCTBO 06pa3LoB obopyaoBaHUA, BOCIPUUMYNBLIX K BO3AEHCTBUIO 3NIEeKTPOMAarHUTHLIX Monei, NpUMEHSAIOT
BHYTPU NOMELLEHUN;

- YPOBEHb MOMEXO0YCTONYUBOCTU pasnuyHbiX 06pasyos 060pyAoBaHUSA ONPEAENSIOT B 3aBUCUMOCTM OT MakcUMasb-
HOro cpefiHEKBaAPaTUYHOIO 3Ha4YE€HUsI HAaNPSXKEHHOCTU NONA NPU HanNU4YMKU MoaynsaLumn (cMm. A.2 npunoxenus A). Mo sToi
npuYMHe Npu pacyeTax 3allMTHBIX paccTosHui B popmMyny (E.1) noacTaBnsaloT MakcumarbHoe cpefjHeKBajpaTUiHoOe 3Ha-
YeHue HanpsKeHHOCTW Monst MpWU aMnnUTYAHOW Mogynsauvn rmyGuHoi 80 %;

- 3alMTHOE paccTosiHME paccyUThLIBalOT NoAcTaHoBkow B dpopmyny (E.1) koadpduumenta k = 7. INpu 3TOM He yqu-
TbIBAIOT CrydanHble KonebaHua HarnpsXeHHOCTU NoNA U3-3a OTPaXEHW OT CTeH, nona W noTofka NOMEeLLEHUA, KoTopble
MoryT 6bITh B Npegenax + 6 ab;

- B cooTBeTcTBMU ¢ hopMynoil (E.1) 3awuTHOE paccTosiHUe 3aBUCUT OT 3MPEKTUBHOA U3Ny4aeMOn MOLLHOCTU
uudpoBoro paguotenedoHa U He 3aBUCUT OT ero pabodeit 4acToTbI.

E.4 CneunanbHble MEPONPUATUA ANA CTALMOHAPHBLIX NepeaaTYuKoB

YcTaHaBNUBaeMbIe C YUETOM peKOMEHAaLMIA, NPUBEAEHHBIX B HACTOSLLEM NPUNOXEHWW, UCTIbITATENbBHBIE YPOBHU
COOTBETCTBYIOT TUMUYHLIM YPOBHSIM BO3[E/CTBYIOLLEro 3NeKTPOMarHUTHOrO NOMSs, KOTOPbIE PEAKO NPEeBLILLAOTCS B YCIo-
BUsIX 3KCMnyaTaluu o6opyaoBaHusl.

BMecTe C TeM B HEKOTOPLIX MECTaX pasMeLLeHUs 060pyA0BaHUA yKaszaHHbIE TUMUYHBLIE YPOBHU MOTYT GbITh NpeBbI-
LUEHbI, HaNpUMep MNpyW YCTaHOBKE pajMONOKaLMOHHOW CTaHLMKU, pacnonoXeHUW B OQHOM 3aHUN ¢ 060pys0BaHUEM MOLL-
HbIX paguornepesaTiuKoB UK MPOMBILLIEHHBIX, HAYYHBIX U MEAULMHCKNX BbICOKOYACTOTHBIX YCTPOIACTB. B aTUX criyyasix
3KpaHWpoBaH1e MOMELLEHUS UMW 3[JaHUs], B KOTOPOM pacrnonoxeHo o6opyaoBaHue, U NPUMEHEHUE NOMEXOTNOAABNSAIOLLUX
pUNETPOB B CUMNOBLIX Kabensix U kabensix nepeaaqn cUrHanoB MoryT GeiTe Gonee NpeanoYTUTENBHBIMU, YEM YCTaHOBSIe-
HWe 4NS BCcero 060py0BaHNs NOBLILLEHHBIX TPeGOBaHUIA YCTONMMBOCTM K ANEKTPOMAarHUTHOMY NOnto.
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Mpunoxenune F
(cnpaBouHoe)

Bbi60op mMeToaoB UcnbiTaHUN

Hactosawwii ctangapt u IEC 61000-4-6 ycTaHaBNUBaloOT ABa MeTof4a UCMbITaHW 060pya0BaHNsA Ha YCTORUYUBOCTL K
BO3JENCTBUIO N3MYYEHHOIN 3reKTPOMarHUTHOW 3Hepru.

McnbiTaHUA Ha YCTORYMBOCTL K MOMeXaM, HaBeleHHLIM pajo4acTOTHEIMU SNEKTPOMArHUTHLIMU NONSMU, B OCHOB-
HOM NMPUMEHSIIOT Ha MOHWXEHHBIX YacToTax, @ UCTBITaHUS Ha YCTORYMBOCTb K M3MyYeHHBIM pagnModacToTHLIM SreKTpomar-
HWTHBIM MOMAM — Ha MOBLILUEHHbIX YacToTax.

CyuiecTByeT 0bnacTb 4acToT, B KOTOPOW OA4HOBPEMEHHO MPUMEHUMbI METOAbI UCTLITAHUIA, YCTAHOBIIEHHbIE B Ha-
croswem ctaHgapte u IEC 61000-4-6.

MeToa ncnbiTaHuit, yctaHoBneHHbI B IEC 61000-4-6, MoxeT 6bITb NpuMeHeH Ha YacToTtax fo 230 My, MpumeHe-
HWe MeTofa, YCTaHOBMEHHOMo B HACTOALEM CTaHAapTe, BO3MOXHO Ha YacToTax o 26 My,

Lienbto HacTosILLero npunoxeHus sensetcs obecneveHne TEXHUHECKUX KOMUTETOB NO CTaHAapTM3auuu 1 paspa-
BOOTYMKOB TEXHUYECKUX AOKYMEHTOB Ha obopyAoBaHWe pekoMeHAauvsMu no BbiGopy Haubornee npuemnemMmoro Metoga
uenbiTaHWii, obecneynBaroLLero BOCNPOM3BOAUMOCTb Pe3yNsTaToB UCTbITAaHUI C y4eTOM 0COBEHHOCTEN KOHCTPYKLMK 060-
pyAOBaHuWS.

Mpu BLIGOPE MeToAa UCMBITAHUIA JOMKHB! ObITh PACCMOTPEHSI:

- COOTHOLLEHUE MeXAY AMMHOI BOMHbI BO3AeiCTBYOLLEro Nonsa u pasmepamu obopysoBaHus;

- COOTHOLLEHUe pasmepoB 060pyA0BaHNA U ANUH NOAKITIOYEHHBIX K HeMY kabeneit;

- YKUCIOo aneMeHToB 060pyAOBaHUS U NOLKIIOHEHHBIX K HEMY Kabenei.
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Mpunoxexue G
(cnpaBouHoe)

OnucaHue 3neKTpoMarHUTHON 06CTaHOBKMU

G.1 CBeaeHusa o0 cUCTEMaxX paanoCBA3H

CBefjeH1s1 0 NapaMeTpax CUCTEM paAnoCBA3N, KOTOPbIE AOMKHbI ObITb y4TeHbl Npu 0becneyeHnn SMC, npuseneHbl
B Tabnuuax G.1—G.3.

B Tabnuuax G.1—G.3 ucnonb3ytoT cneaytome 0603HaqueHNS:

CDMA (code division multiple access) (MHOrocTaHLUMOHHbLIA AOCTYN C KOAOBLIM pasfAerieHneM KaHanoB) — MeTof
ZLOCTyna, Npu KOTOPOM Ha nepejarollieM KOHUE curHanm KOAUPYeTCa ¢ UCMOoNb3oBaHWeM rncesjocnyvanHon nocneaosa-
TENbHOCTW, U3BECTHOW Ha NPUEMHOM KOHLe, UCMONb3yeMoii ANS LEKOANPOBaHUS NMpUHUMaeMoro curiana. Kaxgasa ot-
ZenbHas nceBfocnyYaiHas nocnesoBaTenbHOCTb COOTBETCTBYET OTAENBHOMY KaHarny cBsa3u,

CT-2 (cordless telephone, second generation) (6ecluHypoBoii TenedoH BTOPOro NokoneHust) — cucteMa 6ecLuHypo-
Boro TenedgoHa. LLInpoko ncnone3yeTcsa B HEKOTOPLIX €BPOMNENCKUX CTpaHax;

DCS 1800 (digital cellular system) (undpoBas coToBas cucrema B guanasoHe vactot 1800 MIy) — coToBas Mo-
OunbHas cucTema CBSA3W, XapaKTepusyroLasca HU3Ko cTouMocTbio. PacnpocTpaHeHa BO BCeX CTpaHax;

DECT (digital enhanced cordless telecommunication) (unudposas ycoseplUueHCTBOBaHHasA GecnpoBofHas cBsa3b) —
GecLUHypoBasi COTOBas CUCTEMa CBA3M, XapaKTepu3yroLLasacs HU3KOW CTOMMOCTbIO. LLIpoko ncnonbayeTcsi B €BpONeicKux
cTpaHax,;

DTX (discontinious transmission) (npepbiBUCTasn Nnepefa4a) — cnocob CyLIECTBEHHOTO CHIDKEHWS 3arpy3Ku YaCcTOTHO-
ro KaHana v sHeprocGepexeHus 3a CHET BLIKMIOYEHNA NepeaTynka npy oTCyTCTBUN MHgopMaLun, noanexatlein nepeaade,;

ERP (effective radiated power) — achhekTBHas U3nydaemas MOLLHOCTb, OTHECEHHas K MornyBoSIHOBOMY BUBpaTopy;

FDD (frequency division duplex) (aynnekcHas nepefia4a ¢ 4acTOTHbIM pasfieneHneM) — ABYCTOPOHHAS Nepefava
UHdpopMaLMK, NpK KOTOPOW YacToThl NepeAadn v npuema pasnuyHsl;

FDMA (frequency division multiple access) (MHOrOCTaHLMOHHBIA AOCTYN € YaCTOTHLIM pasfeneHnemM KaHanoB) —
MeTo AO0CTYNa, NpW KOTOPOM ANA KaXA0ro KaHana BbifeneHa oTAensHas nonoca 4acror,

GSM (global system for mobile communication) (rno6ansHasa cucTeMa NOABUXKHOM CBA3U) — coToBast MOBUnbHas
cucTeMa cBsA3n. PacnpocTpaHeHa BO BCEX CTpaHax;

HIPERPLAN (high performance radio local area network) — BLICOKOCKOPOCTHas NokarbHas pafnoceT;

IMT-2000 (international mobile telecommunications — 2000) — TexHoNorMa cotToBoi MOBUNBLHON TEXHONOMUK CBA3N
3-ro NoKoneHus, oxsaTelBaroLLei Bce BUALI MOBUNbHOW cBA3N, obecneqnsaloLLe Nnony4eHne NoNb3oBaTeNem BblICOKOKa-
YeCTBEHHBIX LIBETHbIX N300paXKeHW;

NADC (north american digital cellular) (ceBepo-amepukaHckas yudposan cotoBaa cucteMa csasn) — uudposas
coToBasi MoBurbHas cuctema cBA3M, Takke naBecTHaa kak D-AMPS. LLnpoko ucnonb3yetca B CeBepHoit AMepuke;

PDC (personal digital cellular system) (coToBas cucrema nepcoHanbHOW CBA3N C UCNONL3OBaHUEM NOPTATUBHBIX
TenedgoHoB) — coToBast MobunbHasn cuctema ceasu. LLnpoko ucnonessyeTes B SinoHuu;

PHS (personal handy phone system) (nepcoHanbHas py4Has TenedoHHas cuctema) — 6ecluHyposas TenedoHHas
cucteMa. LLinpoko ncnonb3yercs B AnoHum;

RFID (radio frequency identification) — cuctembl paguoqacToTHON naeHTUDUKaLumn, obecnednsarowme naeHTUDK-
KaLuio n3genuii, curdanusaumio, uaeHTudbuKaLumio nepcoHana, KOHTPONb AOCTYNa, KOHTPOSb NPUBNNKEHNUS,

RTTT (road traffic & transport telematics) — cucTembl perynupoBaHusa AOPOXHOrO ABUKEHUS,

TDMA (time division multiple access) — cM. pasgen 3;

TDD (time division duplex) (aynnekcHan nepegada ¢ BpeMeHHbIM pasgeneHuemM) — ABYCTOPOHHAA nepedaya Lnud-
poBOI MHpOpMaLMK Ha OfHON HecCyLLeid ¢ yNNOTHEHWEM KaHanoB Npuema u nepeaadn B pasHelX BpeMeHHbIX UHTepBanax
OfiHOro Kagpa.

Ta6nuya G.1—NogBuwkHoe n nopTatuBHoe obopyaoBaHue

HaumeHoBaHWe cuctemsbl

MNapameTp IMT-
cucTeMb! GsM | bpcs1soo | DECT | ct2 | Pps | PHs naps | ™MT2000 | 2000
FDD
Yactota nepe-|{8 90 —|1,71—|1,88—|864 —|940—|1,895—(825 —(1900—|1920—
JaTyuka 915MI'y [ 1,784 1Ty [1,96My | 868MIy [9 56 61,918 (845MIMNy |1920MI'y |1 9 8 0
My, My My,
1,429
-1,453
My,
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OkoHyaHue mabnuupl G.1

HaumeHoBaHWe cUCTEMbI

Mapametp IMT-
cUcTeMbI GsM | Dcs1soo | DECT | ct2 | PDs | PHs naps | MT2090 | 2000
FDD
Metog focTtyna TDMA TDMA TDMA/ | FDMA/ | TDMA | TDMA/ TDMA CDMA/ CDMA/
TDD TDD TDD TDMA TDMA
TDD FDD
Yactota noeto- | 217 Iy 217 'y, 100y | 500y | 50Ty | 200y 50 Ny, — —
peHusa nadek
KoaddpuuyneHt 1.8 1:8 1:24, 1:12 13 1:8 1:3 Henpe-|Henpe-
3anonHeHus 1:48, pbiBHaa | pbiBHAA
1:12 nepepava | nepegavya
MakcuManbHas 0,8; 2; 0,25; 1; 0,25Bt | <10MBT| 0,8; 10 mBt <6Br 0,25Bt | 0,25Bt
apdpekTMBHAnRN 5; 8; 4Bt 2Bt
usnydyaemMas 20 Bt
MOLLHOCTb
BropuyHas 2Ty(DTX) | 2My(DTX) | OTcyT- | OTecyT- | OTCyT- | OTCYT-[OTCYyT-[{OTCYT-|OTCYT-
MOoAYynauns mor 016 (wn or 0,16 | cTByeT | cTBYET CTByeT | cTByeT | cTByeT cTByeT cTBYeT
go 8,3 lu| mo 83 Iy
(MHoroka- | (MHoroka-
JpoBsas) fpoBas)
Nleorpadgusa|Bo Bcex|Bo Bcex|CtpaHbl [ CTpaHbl [ A no-| Anonna | CLUA CTtpaHbl | CTpaHbl
NpUMEHeHMs cTpaHax | cTpaHax | Esponbl | EBponbl | Hus EBponbl Esponel
MpumMmedyaHune—Paccmarpusaercs saMmeHa CT-3 Ha DECT.
Tabnunya G.2—basoBble cTaHUmK
HaumeHoBaHWe cuctembl
MapameTp
cucTeMbl IMT-2000 | IMT-2000
GSM DCS 1800 DECT CT-2 PDS PHS NADS TDD FDD
YacToTa 935—|1,805—|1,88— (864 —|810—826 |[1,895-(870-890|1900—|2110—
nepefatinka | 960 My [ 1,881y | 1,96 My [ 868 MI'y | My u 1,918 [ My, 1920MIy |21 7 0
1,477— My My
1,501 Ty,
Metoa pocty- | TDMA TDMA TDMA/|FDMA/| TDMA TDMA/ | TDMA CDMA/|ICDMA/
na TDD TDD TDD TDMA|TDMA
TDD FDD
YactoTanosto- | 217y 217 Ty 100 My 500 Ny 50 'y 2000y (50 Ny — —
peHus navek
Koadbdpumumnent | OT 1:8 | OT 1:8 go 1.2 1.2 Oor1:3 1.8 | OT1:3 Henpe-|(Henpe-
3anonHeHns fo 8:8 8:8 fo 33 4o 3:3 peiBHas [pbIBHAA
nepefava | nepegava
Makcwum-{0OT 25(012580|025Br [0,25BT |OT 1 pgo|OT 10|500Bt 20 Bt 20 Bt
ManbHaa|go 320(320Bt 96 Bt fo 500
apheKkTuBHaA | BT MBT
msnyvyaemas
MOLLHOCTb
BTopuyHas 2 Mg |2 My |OTecyT-[{OTCcyT-|OTCcyT-|OTeyT-[OTCeyT-|{OTCcyT-|OTCYT-
MoaynAums (DTX) wn|[(DTX) wn|cTtyer cTByeT cTBYET CTByeT | CTBYET cTBYeT cTByeT
ot 016|oT 0,16
no83My|po 83Ty
(MHoroka- | (MHoroka-
Aposasi) | gpoBas)
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HanmeHoBaHWe cuctembl

Napawer 000 IMT-2000
CUCTEMb IMT-2 -
GSM DCS 1800 DECT CT-2 PDS PHS NADS 0D FDD
Feorpadgusa|Bo Bcex | Bo Bcex | CTpaHbl [ CTpaHbl | AnoHus Ano-|CWA CTtpaHbl [CTpaHbl
NpUMeHeHus CTpaHax | cTpanax |Esponsl | EBponbl HWA Esponkl Esponel
MpwuMedaHune—Paccmarpueaetca sameHa CT-3 Ha DECT.
Tab6nuuya G.3— [pyrue pagmodacToTHbIE YCTpOCTBa
HavmeHoBaHWe cUcTeMbI
MapameTp PasnuyHble
cUcTemMbl RFID RTTT |J.|I/Ip0KOI'IOJ'IOCHbIe CUCTeMbl Nepedavn AaHHbIX N CUCTEMBI
pagunocety HIPERPLAN Maroro paau-
yca AelcTBUS
UacTtoTa nepe- | 2446—2454 5795—5815 2400—2483,5 5150—5350 5470—5725 | 2400—2483,5;
JaTtdnka My, MMy My, MMy My 57255785
MMy
Bua wmogynsa- | Ckavkoobpas- Het Ckaukoobpas- Het Het Het
Lmu Has nepe- Has nepe-
CTpolKa  da- CTpoilka  Ya-
CTOTHI CTOTHI
(npu MOLLI-
HocTM Gonee
0,5 BT1)
MakcumaneHas | a) 500 mBT; 2vnn 8 Bt 100 mBT 200 mBr 1Br 10 n 25 MBT
apeKkTUBHanA | b) 4 BT
nanydyaemas
MOLLHOCTb
KoadbdpuuymeHT | a) Jo 100 %; He He He He He
3anonHeHus b) meHee orpaHuyeH orpaHuyeH orpaHuyeH orpaHuyeH orpaHuyeH
15 % B nepuopg
NoBTOpPEeHUS
200 mc
Yactota no- 217 'y, 217 Ty 100 My, 500 Iy, 50y 200y
BTOpPEHUs na-
Yek
Pa3sHoc kaHa- | OtcyTCcTBYET 5,10 OtcyTeTByeT OtcyTecTBYeT OtcyTeTByeT OtcyTeTByeT
nos My

Feorpadus
npUMeHeHNs

Bo Bcex crpa-
Hax

Bo Bcex ctpa-
Hax

Bo Bcex cTpa-
Hax

Bo Bcex cTpa-
Hax

Bo Bcex crtpa-
Hax

Bo Bcex crpa-
Hax
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MpunoxexHune H
(o6sa3aTenbHoe)

AnkTepHaTUBHbIN MeTOA, 06nyvYeHua ana yacToT cBbiwe 1 Ty (MeTon He3aBMCUMbIX OKOH)

H.1 BBeaeHue

Mpu UcnbITaHUAX Ha YacToTax cBeille 1 [T ¢ UCMONB30BAaHUEM METOfa HE3aBUCUMbIX OKOH (HanpuMep, B noroce
YacToT LM POBLIX PafHUOTENEdQOHOB) UCTLITaTeNbLHOE paccTosiHUE JOIDKHO ObiTh 1 M. CooTBETCTBUE TpeGoBaHMsAM OfjHO-
POLAHOCTW UCTbITATENbBHOrO NOMSA MPOBEPSIOT NPU STOM UCMLITATENBLHOM PaCcCTOSIHUN.

MpumevaHune 1—TIpn ncnbiTatensHOM paccTOSHUM 3 M U MCMONB30BAHMKN @aHTEHHbI C Y3KOW AnarpamMmoii Ha-
npaBneHHOCTH, a TaKKe B Kamepe ¢ (heppUTOBLIM MOKPLITUEM Ha YacToTax cBhile 1 [Ty TpyaHo obecneunts Tpebyemyto
OJHOPOAHOCTL NOMSA B MNAOCKOCTU O4HOPOAHOMO Nons pasmepammn 1,5 x 1,5 M.

B cooTBeTCTBMU C ansTEPHATUBHLIM METOAO0M HE3AaBUCUMBIX OKOH, UCNONb3yeMblM A5 0bnyyeHus MO Ha yacToTax
cBbllwe 1 L, NNOCKOCTb OAHOPOAHOIO Noss, nognexallyo KanmbpoBke, pasgensaoT Ha COOTBETCTBYIOLME OKHa pasme-
pamu 0,5 x 0,5 M Tak, UToBbl OXBaTUTL BCHO NNoWaab, 3aHUMaeMyto nuueBoi ctopoHoit MO [cM. pucyHkn H.1.a), H.1 b)].
OpgHopogHOCTb Nons JofkHa 6blTe obecneveHa NyTeM HE3aBUCMMOM KannbpoBKX B KaX0M OKHe OTAENbHO (CM. PUCYHOK
H.2) B coOTBETCTBUM € NpoLefypOR, yKasaHHOW Hke. UanyJarloLlylo aHTeHHy crieflyeT pacronaraTb Ha paccTosHUn 1 M
OT MITOCKOCTW KanunbpoBku.

MpumeyvyaHwune 2— OnuHbl kabenei U X pacnorioXeHne ABMNSIOTCH MEHee KPUTUYHBIMUA Ha YacToTax Cabile
1 Iu. MoaTtomy paszMepsl NMueBoil cTopoHel MO asnsatoTca onpeaensowmM akTopoM Mnpu YCTaHOBIIEHMN pa3mepoB
NMAO0CKOCTW Kanubpyemoro ogHoOpogHOro nons.

H.2 KanubpoBka nons

Ona kaxgoro BeIGpaHHOro okHa npoleaypa KanmbpoBKM 3aKN0YaeTCs B CREAYIOLLEM:

a) pacnonararoT U3MEePUTENBHYIO aHTEHHY (4aT4MK) B O4HOM M3 YeTbIpeX YIToB BblbpaHHOIo OKHa;

b) Ha uanyvatollyto aHTEHHY NOAAOT CUrHan TakoW MOLLHOCTHW, YTOBbl 3HaYeHUe HaNPSXKEHHOCTH Mofs Ha Auc-
KPETHBIX YacToTax B npefenax ycTaHOBNEHHON ANA UCTBITaHUiA NOockl YacToT cocTaenano ot 3 go 10 B/m, npuyeM war
M3MEHEeHUs 4acToThl AOMKEH COCTaBNATb 1 % Ha4YanbHOro (NpeablayLwero) 3Ha4eHNs YacToThl.

PerncTpupyroT COOTBETCTBYOLLME 3HaYSHWS NOABOAUMOA K W3NYyYaloWen aHTeHHe MOLLHOCTW CUrHana u Hanps-
XEeHHOCTH Mons;

C) NpY TOM e 3Ha4YeHUW NOoLBOAUMON K aHTEHHE MOLLHOCTU U3MEPSIOT U PErMCTPUPYIOT 3HAaYEHNS HanpsPKeHHOCTU
nons ANA ocTanbHbIX TPEX TOYeK B yriax BelbpaHHOro okHa. Pa3bpoc Beex HeThipex 3HaueHUin HanpsKeHHOCTU Nons Jor-
XeH HaxoauTbes B npegenax ot 0 ao 6 Ab;

d) NpUHUMaLOT TOYKY U3MEpPEHUS, B KOTOPOIA 3HaYeHWE HaNPSXKEHHOCTU NONA MUHUMANLHO, 3a OMOPHYIo (310 06e-
CNeYuUT ANA APYrMX TOMEK COOTBETCTBUE TPEOOBaAHNAM K OTKNOHEHUIO HanNpsXXeHHOCTH nons B npefenax ot 0 go + 6 ab);

€) Mo U3BeCTHOW NOLBOAMMON K aHTEHHE MOLLHOCTM U COOTBETCTBYIOLEHA €1 Hanps’)KEHHOCTMU MONs paccYUTLIBaKOT
HeoBX0oAMMYIO MOLLHOCTL cUrHana, npu koTopoit obecrnedneaetcsa TpebyeMasn ucnelTaTenbHast HanpsXKeHHOCTL Nons (Ha-
npuMep, ecrim npu MoLHOCTM curHana 80 BT HanpspKeHHOCTb Nons B BbiGpaHHOM Todke ByaeT paeHa 9 B/m, To ana co3pa-
HWA NONsA HanpshkeHHocTh0 3 B/M nogaBaeMasi MOLWHOCTE fomkHa 6biTb 8,9 BT). PaccuutaHHoe 3HaYeHUe nojaBaemoit
MOLLHOCTHN PErucTpupytoT;

f) noBTOpPSIOT LWarn no nepevncneHnam aj)—e) Ans ropusoHTansHoNW U BepTUKaANbLHOW NnonApu3aawuii nons.

Manyvatowme aHTeHHbI U kabenu, KoTopble NPUMEHSNK NpK KannMbpoBke NONS, crnegyeT NPMMEHSTbL U NpU nNpoBeje-
HUK UCNBITAHUIA, YTO MO3BOMSAET He YYUTEIBaTL NOTEpU B Kabensx n KoahdULMEHTL! KanMbpoBKM aHTEHH NpU YCTaHOBMe-
HWU HaNPSPKEHHOCTW UCNBITaTeNbHOro Nons.

PacnonoxeHue nany4aroLlmx aHTeHH U kabeneit JomKHO BbiTk 3adUKCUPOBAHO Kak MOXHO TovHee. [Npu npoBege-
HWW UCTBITAHWIA @HTEHHBI M Kabenw AomKHbI ObiTh pa3MeLLeHbl Tak Xe, Kak U npu kanubposke nons. X HesHauuTenbHble
CMeLLeHUs OKa3blBatoT CYLLECTBEHHOE BMSAHUE Ha UCNbITaTeNbHOE Mose.

B npouecce ncnelTaHWii Ha KaxAoW YacToTe Ha U3fyYatoLLyo aHTeHHY MOA4aKT MOLHOCTb B COOTBETCTBUM C Nnepe-
YUCrEeHUeM e).

McnblTaHne NoBTOPSIOT MNOOYEPEAHO ANSA KaXK4Ooro U3 OKOH, NPU 3TOM aHTEHHY MO3WLMOHWPYIOT KaXAbli pas Tak,
YTOOLI 06NyYeHUto NogBepranock Tpebyemoe OkHO (CM. pUCyHKM H.1 1 H.2).
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Pasmepbl B MeTpax

® T ® ®
I

Mon kamepsl
NSANONNNNNNNNNNNNANN

KoHuenuua kannbposku:
1) 30Ha kanMbpoBKM pasgeneHa Ha okHa pasmMepammn 0,5 x 0,5 M;
2) AnA Bcex OKOH, MOKpbIBAOLLYMX NULEBYIO CTOPOHY KOHKpeTHoro MO 1 kabenu, HeobxoaumMo nposejeHue KannubpoBKu.
B HacTodALweM npuMepe ANA KarnbpoBKM U UCNbITaHUIA MCTIONb3YHOTCA OkHa 1—3 1 5.

a) Npumep pasgeneHus Ans HacTonbHOro 0GopyAoBaHNs

Pa3mepbl B MeTpax
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KoHuenuma kannéposkm
1) 30Ha KanubpoBKK pasgeneHa Ha okHa pasmepamun 0,5 x 0,5 M,

2) AnA BCeX OKOH, MOKpbIBAOLUX NULEBYIO CTOPOHY KOHKpeTHoro MO u kabenu, Heobxoamumo nposefeHne kanmbpoBKy.

B HacTosiLeM NpuMepe Ans kannGpoBKK U UCTIbITaHUIA UCTIONb3YHOTCA okHa 1—9.

b) Mpumep pasgeneHna Ana HanoneHoro o6opyaoBaHUA

PucyHok H.1 — lNpuMepbl pasgeneHuns niockocTU O4HOPOAHOMO Nons Ha HesaBUCUMbIe OkHa pasmepamMu 0,5 x 0,5 m
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Pa3mepkl B MeTpax

PucyHok H.2 — MNpumep nocnegosatenbHOro obny4eHnsi okoH
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Mpunoxexue |
(cnpaBouHoe)

Metopn kanubpoekn npobHukoB E-nonga

1.1 O630p

B npoueaypax kanubposkn ogHopogHOro nons B cootBeTcTun ¢ IEC 61000-4-3 MUHTEHCMBHO UCMONbL3YIOTCS LLUIKPO-
KOMONOCHBIE NPOGHUKKU E-Nons ¢ 60MbLIMM AMHaMU4eCKUM AnanasoHoM. KauecTso kanubpoBku ¢ MCMONb30BaHWEM Npob-
HUKa NonA HenocpefCTBEHHO BAWUAET Ha BlofXXeT HeonpeAeneHHOCTU NPU UCNBITAHUSAX Ha YCTORUNBOCTb K U3MYy4YEHHOMY
3NEeKTPOMarHUTHOMY MOsHo.

O6bIuHO Npu KanUbpoBke 0AHOPOAHOrO Nofs B cootBeTcTBUM ¢ IEC 61000-4-3 NpoGHUKM MCNOMNB3YIOT ANS U3Mepe-
HUA OTHOCUTENBHO HU3KNUX 3HAYEHUI HanpsPKEHHOCTU Nong, Hanpumep B npeaenax 1—30 B/M. MNMoaToMy npu Kanubposke
npo6Hukos E-nons, ncnonsyemelx no IEC 61000-4-3, cnegyeT paccMaTpuBaTh YacToTy W AUHaMUYeCKWiA AuanasoH.

Ecnun npo6GHuku kanubpytoTcs B pa3HbixX KanubpoBovHbIX NabopaTtopusx, pe3ynstaThbl X KanubpoBKM, Kak Npasuno,
pa3nuyHbl. [osToMy AOMKHBI BbITL yCcTaHOBNEHEI 0B6CTaHOBKa U MeTOALI kanubpoBkM NPoGHUKOB. B HacTosLeM npunoxe-
HUKM npuBeAeHa nHgpopmMauma o kanmbpoeke NpobHUKoOB, ncnonbayemelx no IEC 61000-4-3.

OaHUM nx Hanbonee WKUPOKO UCMONb3yeMbiX METOAOB Kanubposku NpoGHUKoB Ans npumeHeHwuit IEC 61000-4-3
B MoJioce 4acToT OT HECKOSIbKUX COTEH MerarepL, 0 HECKONbKNX rurarepl) SBNAETCA UCNONb30BaHNE PYMOPHBIX aHTEHH
CTaHAapTHOro yCUNeHna AN Co3faHnsa ornopHOro nossa BHyTpu 6e3axosoit kamepel. OgHaKO ANs 3TOr0 METOAA OTCYTCTBY-
€T YCTaHOBNEHHLIN METoA BanuaaLmm ucneitatensHoi o6¢ctaHoBkM Npu kanubposke npobHuka nons. MNpu ncnonb3oBaHUn
3TOro MeToga HabnAaKTCA pasnuuns MeXay KanubpoBodHbIMKU NabopaTopuaMu, BbLIXOAALME 3a NpeAentl UX 3asBneH-
HbIX HeonpeAeneHHOCTEeN N3MepPEHUIA.

Kanubposka npobHukoB B nornoce 4acToT oT 80 MY A0 Heckonbkux coTeH MIU, koTopasi 0bblMHO NPoBOAUTCA B
TEM-BonHoBoAax, AaeT, Kak npaBuno, bonee BOCNpon3BoguMble pesynsraThl.

MoaToMy HacToslLLee NpUNoXeHWe KOHLEHTPUPYETCA Ha ynydweHun kanmbpoBku NPpoBHUKOB ¢ MCNONb3OBaHMEM
PYMNOPHLIX @aHTEHH B 6€33X0BbIX Kamepax, ANsl KOTOpLIX OTCYTCTBYHOT UcUepnbiBatoLue NpoLeaypsl kanubpoBku.

1.2 TpeGoBaHusa k KanubpoBKe NPpoGHUKa

1.2.1 O6LuMe nonoxeHus

Kanu6poska npobHWkoB E-nonsi, npeaHasHayYeHHbIX AN UCMONb30BaHMs B Npoueaypax kanwbpoBku nons B nro-
ckocTu ogHopogHoro nona (UFA) no IEC 61000-4-3, formkHa yA0BNETBOPATL crnegyowmum TpeboBaHmam.

1.2.2 Nonoca yacToT npu KanubpoBke

Monoca YacToT AoKHa 6bITe 06bI4HO oT 80 ML} o 6 'L, HO MOXeET BbITb orpaHuyeHa norocol YacToT, Tpebye-
MOW AN UCMbITaHWS.

1.2.3 WWaru yacTothl

Y06kl 6bINO BO3MOXKHO CpaBHUBATL pe3ynbTaThl pasfMyHbIX KannbpoBoyHbIX NabopaTopuii, HeobxoguMo Ans Ka-
NBPOBKM UCMOMb30BaTL (PUKCUPOBAHHbLIE YaCcTOoThI.

80 MIy—1 ru;

- UCMOMb3YHOT criefytoLime YacToThl AN KanMbpoBku NPoGHUKOB E-nons (TunuyHeli war 50 MITy):

80, 100, 150, 200,..., 950, 1000 MTy,

1—6 My,

- UCMOMb3YIOT criefytolline YacToThl AN KanMbpoBkK NPoBHWKOB E-nons (TUNWYHbIA war 200 MIMw):

1000, 1200, 1400,..., 5800, 6000 MI'L.

MpumMmedvyaHue — Ecnu npobHUK NCNONb3yeTcs B Noriocax YacToT Hke v Belwe 1 [T, nsmepeHus npobHuka
Ha 4actoTe 1 Ty gomkHbI BbITh NPOBEAEHL! ABaXAbI.

1.2.4 HanpsxeHHOCTb nonga

BreiBop HanpseHHOCTH Nons, Npu KOTopoi NPobHUK KanubpytoT, AomKeH 6biITb OCHOBaH Ha 3Ha4YeHWU HanpsKeH-
HocTW nons, TpebyeMoli ANs NPOBEAEHUS UCTMBITAHUS Ha MOMEXOYCTONYMBOCTb.

Tak Kak gna obecnevyeHnss OAHOPOAHOCTU UCMBITATENBHOMO NoNs NpoLeAypy kanmbpoBku cnefyeT NpoBOgUTE Npu
HanpsXXeHHOCTM Nons No MeHbLel Mepe B 1,8 pasa npesbllatoLen HanpsXKeHHOCTb Nons, BosgeicTaytowero Ha MO npu
UcnblTaHUsX, pekoMeHgyeTcs, YToObl Kannbposka NpobHUka Bbina NpoBedeHa NpW HAaNPsSXKEHHOCTMW NONS, NPeBbILLAOLEN
HanpsKEHHOCTL MO NPU UCTLITaHUAX B ABa pasa (CM. Tabnuuy 1.1). Ecnu npoBHUK gomkeH 6bITs UCMoMb30BaH Npu pas-
TINYHBIX YPOBHSAX MO, OH AOIKeH ObiTb KannbpoBaH Npyu HECKOMNBKUX YPOBHSAX B COOTBETCTBUM C €ro JNIMHENHOCTLIO, Kak
MUHUMYM, NPU MUHUMAMNBHOM U MaKkcMMarnbHOM YPOBHSX (CM. Takxe 1.3.2).

MpumeyvyaHune 1—Tpu aTOM Takxe yA0OBNETBOPSIOTCS TpeGoBaHUA K komnpeccn 1 4B yeunutens MoLwHoOCTM.
MpumeyvyaHUe 2— KanuGpoBKy NPOBOASAT C UCMONb30BaHUEM HEMPEPLIBHLIX CUrHaMOB 6e3 Mogynsauum.
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Tabnuya I.1— YpoBeHb HaNpsXXeHHOCTU NONA Npu Kanubposke

YpoBeHb kanubpoBkn HanpsxeHHOCTb Nonga npu kanubposke, B/m
1 2
2 6
3 20
4 60
X Y
M puMedaHne —XY— OTKprTbIVI YpoBeHb KaJ'IVI6pOBKVI, KOTOprI7I MOXET ObITh BbiLIe UK HWXe, 4yeMm O4unH U3
ypoBHel 1—4. OTOT ypoBeHb MOXET ObITb YCTAHOBMEH B crneuyudunKaLum Ha NpoAyKLUMIo UK nenelTatensHoi nabopa-
TopUeil.

1.3 TpeGoBaHuA kK o6opyaoBaHuio ANA KanubpoBKU

1.3.1 FTapMOHMUYecKUe U HexenarenbHble CUrHamNbl

JTltobble rapMoHuYeckne Nnu HexenarernbHble CUrHarnbl, co3faBaeMble YCUTUTENAMU MOLLHOCTH, JOMKHbI ObITb Mo
MeHbLUel Mepe Ha 20 4B HXe ypoBHS curHana HecyLyen 4acToTel. OTO HeoBXoAMMO AN BCEX YPOBHEN HaNpsXXeHHOCTN
Mons, UCronb3yeMbIX NPy KannbpoBKe 1 NpoBepKe TMHERHOCTH.

Tak kak cofepxaHue rapMOHUK yCunuTenei MOLHOCTU 0BbIMHO yBENMYMBaeTCa Npy NoBbILUEHUN MOLLHOCTU, U3-
MepeHUs rapMOHUYECKUX CUrHanoB creayeT NPOBOAWUTL TOMbKO MPU HAaNUBbICLLUX YPOBHAX HamnpsXeHHOCTW NOons npu Ka-
nubpoBkKe.

N3mepeHnss rapMOHUK CrieAyeT NPOBOAWTL C MPUMEHEHUeM KannbpoBaHHOro aHanusaTopa cnekTpa, KoTopblid NoA-
KITIOMatoT K BEIXOAY YCUNUTENS Yepes aTTeHIaTop W HanpaeneHHbI OTBETBUTENb.

Il pnmMedaHune 1 — Y4yuTblBas, YTO aHTEHHa MOXET OKa3aTb AOMNOSIHUTENbHOE BUSAHWUE Ha cogepxaHune
rAapMOHUK, MOXeET I'IOTpe6OBaTbCF| ee JononHuTenbHaa npoBepkKa.

KannbpoBo4Hble nabopaTopun JOSKHEI BINOMHATE U3MEPEHUS AN NOATBEPXAEHWUSA TOro, YTO rapMoHUYeckue
W HexenaTtenbHble curHanel, co3jaBaemble yCUnuTeneM, COOTBETCTBYIOT TpeboBaHUAM ANns BCEX U3MEPUTENbHBIX ycTa-
HOBOK. OTO MOXeT ObITb BbIMOMTHEHO MPW MOAKNIOYEHWN aHanusaTopa cnekTpa K nopTy 3 HanpaBeHHoro oTBETBUTENA (C
3aMeHOW M3MepPUTENA MOLLIHOCTU aHanM3aTopoM CnekTpa, CM. pUcyHok |.2).

MpuMeyaHue 2 — CnegyeT NpoOBEPHUTb, YTO YPOBEHbL MOLLHOCTU HE NPEBLILIAET MAKCUMANBHO A0NYCTUMOrO
YPOBHSI MOLLHOCTY Ha BXOf € aHanusartopa criektpa. MNpn HeoBXoAUMOCTU MOXET GbiTb MCMONBb30BAH aTTEHHATOP.

MN3meHeHMe YacToThl AOMKHO OXBaTblBaTb MO MEHbLUEH Mepe TPeTbio rapMOHUKY NPUMEHSAEMON YacToTbl. U3me-
peHusa ANs NogTBEPXAEHNS AOMKHBI GbITb NPOBEAEHLI NPU YPOBHE MOLLHOCTU, oBecnevmnBatoweM cosfaHne HamsbICLLEN
NPUMEHSIEMOI HanpPsXKEHHOCTKW Nons.

[na noBbILLEHUA CMEeKTPanbHOW YUCTOTbI YCUNUTENER MOLLHOCTU MOryT GbiTb UCNONB30BaHbI PUNBTPLI FAPMOHUK
(cm. npunoxeHue D).

1.3.2 NpoBepka NMHEWHOCTN NPOGHMUKA

JInHeitHOCTb NpobHUKa, KOTOPLIA UCNONB3YIOT ANS Banujauun kamepbl B cooTBeTcTBUM C |.4.2.5, gonxHa ObITh
B npefenax + 0,5 ob oT uaeaneHoOro NMHeWHOro oTkNUka B TpebyeMoM AUHaAMUYECKOM AnanasoHe (CM. pUcyHok |.1).
JInHeliHOCTL AoMmxkHa ObITL MOATBEPXAEHA ANSA BCEX 3HAYEHUI AUHAMNUYECKOTO Auana3soHa, ecnu NPobHUK UMeeT pas-
TIUYHBIE YCTaBKW YCUSEHUS.

B 0CHOBHOM NMUHERHOCTb NPOGHUKA CYLECTBEHHO HE M3MEHSIETCA C 4acToTOl. Mo3ToMy NpoBepKU NUHENHOCTH
MOryT GbITb MpOBeAEeHbl Ha OTAENbHOW YacToTe, 6nuskoil K LeHTparbHoil 06nacT NPUMEHMMON NOSIOCH! YacToT, rae
OTKIUK NpobHMKa [0CTAaTOMHO NOCTOAHEH NPU U3MEHEHUM YacToThl. BuibpaHHasa YacToTa AonxHa ObITb OTpaxeHa B
cepTudukate kanmbpoBKu.

Mpy usmepeHUn NMHERHOCTU cneayeT MCNONbL3OBaTL HaNpPSPKEHHOCTL Nosisi B Npegenax oT MUHyc 6 ao nntoc 6 ob
HanpsKeHHOCTU MOMs, KOTopas UCNONb3YETCA NpU BanuaaLuu Kamepsbl, ¢ JOCTaTOMHO ManbIM WaroM, Hanpumep 1 ab.
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-6,0 -4,0 -2,0 0,0 2,0 4,0 6,0
YpoBeHb curHana, ab

PucyHok 11 — Mpumep NMMHENAHOCTM NPOBHMKA

B Tabnuue 1.2 npuBefeH npvMep ypoBHel HanpsXKeHHOCTU MOAs Npu NPOBepKe NMHEeNHOCTU NpobHUKa NS npu-
MeHeHuin 20 B/m.

Ta6nuya 1.2 — lNpumep NpoBEpPKN NMNHEAHOCTN NPOGHMKA

YpoBeHb curHana, dB HanpsbkeHHOCTb nonsa npu kanmbposke, B/m
-6,0 13,2
-5,0 14,4
-4.0 14,8
-3,0 15,2
-2,0 16,3
-1,0 18,0

0,0 20,0
1,0 22,2
2,0 24,7
3,0 27,4
4,0 30,5
5,0 34,0
6,0 38,0

13.3 OnpegeneHune ycuieH1s CTaH4APTHbIX NMMpaMuAanibHbIX PYNOPHbIX aHTEHH

YcuneHve ctaHgapTHON nupammugasnibHOV pyrnopHON aHTeHHbl B NoMe AanbHel 30Hbl MOXET ObiTb onpefeneHo c
[10CTaTOYHON TOUYHOCTLIO (HeonpeaeneHHocTb MeHee 0,1 AB, kak ykasaHo B [1]1). YcuneHune B AanbHeli 30He NOATBEPX-
JaeTcs B TUNWYHOM cflydae Ha paccTosiHusAX, 6onblunx 8 D2a, rae D — Hambonbliee n3mepeHue anepTypbl pynopa u
K — AJIMHa BOSHbL.

KannbpoBka NPOGHUKOB MOAA MPU TaKUX PACCTOSTHUSX MOXET OblTb HE3(DHEKTUBHON M3-3a TOrO, YTO TPeOBYyHTCA
6onblias 6e33xoBasi kamepa U YCUMTENN BbICOKOW MOLUHOCTW. Mpo6GHWMKKM nons, Kak npaBwo, kannbpykTcsi B o6na-
CTV GNVXHEro MoNs nepefalrolyx aHTeHH. YcuneHvwe B GAVXKHEN 30HE PYMOPHbIX aHTEHH CO CTaHAAPTHbIM YCUIeHneM
onpefensitoT C UCMOo/Ib30BaHWEM YPaBHEHWI, aHaNOrMYHbIX NPUBEAEHHBbIM B [2]. YcuneHue paccuuTbiBalOT Ha OCHOBE
hm3nyecknx U3MepeHuii CTaHAapTHOTrO NMpaMuAanibHOrO pyrnopa U NpeanoniokeHns O KBagpaTUYHOM pacnpeaeneHun

1) Ludppbl B KBaApaTHLIX CKOBKAX YKa3blBAIOT Ha CCbIIOYHbIE AOKYMEHTLI B |.6.
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rona B aneptype pynopa. Ycunexue, onpefensemoe TakuMm o6pasom, HeaaeKBaTHO AN UCMONb30BaHNUsA Npyu UCMBITaHUSX
KoadppmumenTa cTosqeir BorHbl (VSWR) kamepbl M Npy nocreaytowunx kannbposkax npobHuka.

YpaBHeHUs, Kak ykasaHo B [2], 6bifn NofyYeHbl ¢ UCMONb30BaHMeM WHTErpUPOBaHUA No anepType, B Npesnonoxe-
HUW, YTO Ha anepType pynopa OTCYTCTBYHOT OTPaXKEHUSA U YTO UMEET MecTo none Moasbl TE,qg, HO C KBajpaTU4HLIM pac-
npeaeneHnem ¢asel No aneprype.

Mpu UHTerpupoBaHUm AN NoyYeHUa pe3ynsTaToB B CKaToil dhopMe Bbinn NpUMeHeHbl HEKOTOpbIE NPUONKEHNS.
Hpyrve adhdekThl, Takme Kak MHOXECTBEHHbIe OTPaXEHUA OT Kpasi pyrnopa W Hann4ve Moj BbICOKOro Nopsiika, He y4nThl-
Banu. B 3aBUCMMOCTM OT 4aCTOThI U KOHCTPYKLIMK pynopa OLUWBKN B OCHOBHOM HaxoAsTces B Npegenax + 0,5 gb, Ho MoryT
ObITb GonbLue.

[nsa Gonbluel TOYHOCTU MOXKET ObITb NPUMEHEH YNCTIEHHbI METOA, UCMOMbL3YIOLMIA CYMMUPOBaHWE NOMHOM BOTHBI.
Hanpumep, npu pacyeTe yCUreHna YNCNEeHHbLIM METOL0M HEONpeaeneHHOCTU MOryT GbITb MOHWKEeHbI MeHee Yem Jo 5 % [3].

YeuneHue pynopHon aHTeHHbl MOXET ObiTh Takke onpeaereHo skcnepuMeHTanbHo. Hanpumep, ycuneHne MoxeTt
6bITb ONpefeneHo Ha YMeHbLUEHHbIX PAacCTOSHUSX METOAOM TPEX aHTEHH, Kak yKkasaHo B [4], UK ¢ UCMoNb3oBaHMeM He-
KOTOpbIX BapuaLuin 8Toro meToga.

PekomeHayeTcs, 4Tobbl NpKu KanMbpoBKe paccTOSHUE MEXAY PYNOPHOI aHTeHHOR 1 UchbITyeMbIM NTPOBHUKOM Bbino
no MeHbLueit mepe 0,5 D?/).

Mpn MeHbLUUX paccTOSHNAX HeoMpeeneHHOCTU pel3ynsTaToB onpeferneHns YyCUneHuss aHTeHH BoapacTator. Kpome
TOro, MeXzay aHTEHHOMN N NPOBGHMKOM NPU MEHbLLMX PACCTOSHUSAX MOryT 06pa3oBbIBATLCS CTOSMME BOJIHbI, YTO TaKkKe Npu-
BeAET K NOBbLILLUEHWIO HEOMpPeAENeHHOCTN U3MEePEHUI NPU KannbpoBke.

1.4 Kanu6poBka npo6HMKa nons B 6e33X0BbIX Kamepax

1.4.1 OBcTaHOBKa npu KanubpoBke

Kanun6poBKy npobHWKa crnefyeT NpoBOAUTL B NONHOCTLIO Ge3axosoi kamepe (FAR) nnu B nonybeaaxoBoil kaMepe ¢
NOrnoTUTENSAMM, YCTaHOBMNEHHBIMI Ha NIacTUHE 3a3eMNeHus], KoTopas yAoBNeTBopseT TpebosaHuaMm 1.4.2.

Mpw ncnonb3oBaHun FAR pekoMeHayeMble MUHUManNbHbIE pa3Mepbl BHYTpeHHero pabodero o6bema FAR gns npo-
BefeHWs KanubpoBku NpobHKKa cocTaenalT 5 M (AnuHa) x 3 M (LuMpuHa) x 3 M (BbicoTa).

MpumMeyaHune 1 —[na4acToT CBbILWE HECKOSIbKUX COTEH Merarepl 0AHUM M3 Haubonee LWUPOKO MCNOoMb-
3yeMbIX METOL0B KannbpoBku NpobHukos Ans npuMeHeHuii IEC 61000-4-3 B nonoce A0 HECKONLKWX rurarepl ABnseTcs
MCnonb3oBaHne pynopHbIX aHTEHH CTaHAapTHOrO YCUINEHUs AN CO3[jaHWUsl ONOPHOTo Norist BHYTpu 6e33x0Boit kamepbl. Ha
6oree HU3KUX YacToTax, Takux kak oT 80 ML o HECKONLKUX COTEH MerarepLl, Ucnonb3oBaHne 6e33X0BON KamMepbl MOXET
6bITh HenpakTUYHbLIM. [T03TOMY NPOBGHUK NONSA MOXET 6bITb KanUbpoBaH B ApYrvX YCTaHOBKaX, Takke UCNONb3yeMbIX ANA
UCMbITAHWIA YCTONYMBOCTM K ANEKTPOMarHUTHeIM nonam. MNoatomy TEM-BonHoBoOALI U T. 4. BKNIOYEHBI B HacTosiLLee npu-
TOXEHWE B Ka4eCTBe arnkTepHATUBHLIX 06CTAaHOBOK ANSA KaNUBPOBKW NPU TakUX HU3KUX YacToTax.

CwucTeMa 1 anekTpoMarHuTHas o6cTaHoBKa Npu kanuGposke NpoBHUKa Nons JoMmkHbLI 0TBevaTb TpeboBaHuaM, yka-
3aHHBIM HUXeE.

MpuMeyaHUe 2 — AnNbTepHATUBHO ANEKTPUHECKOE NONE MOXET BbiTb YCTAHOBNEHO € UCNONb3OBaHWEM Npe-
obpasoBaTenbHoro npobHuka (cm. 1.5.4).

1.4.2 Banngauusa 6e33xoBbiX Kamep Ana kKanubpoBku npobHuKa nona

MN3mepeHusi npu kanubpoke npeanonaratT o6cTaHoBKY cBo60oAHOrO NpocTpaHcTBa. MoatoMy AonxHbl BbITb Npo-
BefleHbl UCTbITaHUst KoadhduumeHTa cTosudeit BonHbl kamepbl (VSWR), 4Tobbl pelunthb Bonpoc o ee npurogHoctu. Metog
BanMaaLmu XxapakTepusyeT Ka4ecTBO KaMepbl U abcopbupytowero marepuana.

Kaxablit NpoBHMK UMeeT ocobbiil 06beM W dusnyeckne pasmepsbl, Hanpumep cBs3aHHbIe C KOXXYXOM ans 6atapen
n/mnn yHKLUMoHansHoi nnatoi. Mpu UCNonb3oBaHUK ApyruX Npoueayp kannbpoBku TpebyeTca Hanumune cdepudeckoi
30HbI B 06beMe Kannbposku. B cooTBETCTBUU ¢ TpeboBaHUAMMN HACTOSILLIEro NPUMOXEHUS UCNONB3YIOT U3MepeHus VSWR
B TOYKaX UCMbITaHWii, pacrnonoXeHHbIX Ha OCU NyYa aHTEHHbI.

WcnbiTaTenbHble onpaBku (Tak1e, Kak ycTpoiicTBa 4nis dukcalmm npobHMKa B NpOCTpaHCTBE, KOTOpbIE MOTYT Noj-
BepraTbCs BO3LENCTBUIO ANEKTPOMArHUTHLIX NOMel U okasbiBaTb BMUSAHWE Ha KanubpoBKy) HE MOryT ObiTb MOMHOCTLIO
oLieHeHbl. [Ans Banuaauuu BIMSHUA onpaBok TpebyoTea OTAeNbHbLIE UCTIbITaHNS.

1.4.2.1 VlamepeHne MOLLHOCTU, MOCTynNaroWwen K nepefatoieMy YCTPOMCTBY, C UCTIONL3OBAaHUEM HarpaBneHHoro
OTBETBUTENSA

MoLHOCTb, nocTynatoLasi K nepegaroLieMy YCTPOUCTBY, MOXET ObiTb M3MepeHa € NPUMEHEHUEM YeThbIpexTodey-
HOro ABYHanpaBfIEHHOro OTBETBUTENS UMW ABYX TPEXTOYEYHbLIX HaNpaBfeHHbIX OTBETBUTENENR, coefuHeHHbIX «back-to-
back» (popMupysa Tak HasbiBaeMblii «4BOWHON HanpaBneHHbli oTBeTBUTENbY). ObLas ycTaHoBKa ¢ UCMONb3oBaHUEM
[ByHanpaBneHHOro OTBETBUTENS NS U3MEPEHUs MOLLHOCTH, NocTynarwLen K nepefatolieMy yCTpoicTay, NokasaHa Ha
pucyHke 1.2
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Wameputennb
MOLLIHOCTH

NeTouHuK E Bxog Bbixog ﬂ AHTEHHa

1—4—nopThl

PUCyHOK |.2 — YcTaHoBKa ANst M3MEPEHNS MOLLHOCTY, NOCTynatoLieit kK nepeaatoLleMy yCTponcTay

B criyyae, ecnu kaxablii U3 nopto 7, 2, 3, 4 NofKIo4aeTca K COrNacoBaHHOMY UCTOMHUKY U COrNacoBaHHbIM Ha-
rpyskam, npsiMas cBsAsb, obpaTHas CBA3b U CBA3b Nnepeaaqiu orpefenstoTes crefyoWnMn ypaBHEHNAMM:

wad:PS/P1' Crev=P4/P2thrans=P2/‘D1'

rae Py, Py, P3, P4— MOWHOCTA B NopTax 1, 2, 3, 4 HanpaeneHHOro 0TBETBUTENSA COOTBETCTBEHHO.
Toraa MoLLHOCTb, MOCTyNatoLas K nepejatoLiemMy ycTponcTBy.

Pret = Ctrans/ Crwa PMy — PMo/C

rae PM,, PMy — nokasaHus U3mMepuTens MOLLHOCTU B NUHEAHBIX Liensx.

Ecnu nasectHo 3HaveHne VSWR aHTeHHbI, MOXET BbiTb MPUMEHEH OAUH TPEXTOYEYHBIH oTBETBUTENL. Hanpumep,
ecnn VSWR aHTeHHBI 1,5, 3T0 aKBMBaNeHTHO KO3 MULIMEHTY oTpaxeHus HanpsxxeHusa (VRC) 0,2.

Ha ToYHOCTb BMUAET NPOBOAUMOCTL OTBETBUTENSA. MPoBOgMMOCTL NpefcTaBnsieT coboit Mepy cnocobHocTu oT-
BETBUTENA OTAENATb NpsAMble M 06paTHble curHanbl. [ns XopoLo cormacoBaHHOro nepefaroliero ycTpoiictsa obpar-
Hasi MOLLYHOCTb MHOIO MeHbLUe, YeM NpsiMas MOLLYHOCTb. O dEKT NPOBOAUMOCTH, CIef0BaTENbLHO, MEHEE BaXeH, YeM B
NpUMeHeHUn K oTpaxeHuam. Hanpumep, ecnn VSWR nepepatoleit aHteHHbl 1,5 u nposogumMocTs oteetButens 20 Ab,
To abcontoTHas MaKkcumaribHas HeonpeAeneHHOCTb NocTynarolwed MOLLHOCTU W3-32 KOHEYHOW NPOBOAWMOCTM paBHa
0,22 o5 - 0,18 B = 0,04 ob npu U-o6pa3Hom pacnpegeneHuu, rae 0,22 o6 — notepu mMowHoCcTH U3-3a VSWR 1,5.

MolyHoCTb, NocTynatoLwas K nepeaatoLeMy yCTponcTBy:

Ppet = Chug PMy(1 = VRC?).

rev!

|.4.2.2 YeTaHoBMNeHWe cTaH4apTHOro Nons ¢ UCNofb3oBaHUEM PYNOPHOWA aHTEHHbI
YcuneHue pynopHoW aHTeHHb! onpefensoT MeTogamu, npuseeHHbIMU B 1.3.3. OnekTpuyeckoe none (No ocu) onpe-

AenAeTcA BblpaXXeHnem
E-= /nOPnetg 1
4n  d’
rae Ng = 377 OM AN CBOBOAHOMO NPOCTPaHCTBA;

Ppet— NocTynatolas MOLHOCTb, BT, onpegensemas no 1.4.2.1;
¢ — YUCNeHHoe 3HaqYeHne yeuneHus aHTeHHbl, onpeaensaemoe no 1.3.3;
d — paccTosiHWe OT anepTypbl aHTEHHbI.
1.4.2.3 Banugauus kaMmepbl: UCNbITaTeNbHasa Nonoca YacToT U Lwaru 4acToThl
Mpu nenbiTaHuK B Lensx onpegenednsa VSWR KkaMepbl NpMMEeHSI0OT Nofiocy 4acToT, B KOTOpol Heobxoguma kanu-
6poBKa NpobHUKa, 1 UCMOMb3YIOT LWark YacToTsl no 1.2.3.
MenbiTaHus B Lensx onpefenerdnsa VSWR npoBogaT B Kamepe Ha caMOi HU3KOW U caMoli BICOKO pabounx YacTo-
Tax Kaxxoi aHTeHHb!. Mpn CNonb3oBaHWM Y3KOMNOMOCHLIX NOrfIoTUTENeR, HanpuMmep peppUToB, HEOBXOAMMEI M3MEPEHUS
B 6onblUeM Yncrne YacToTHLIX Todek. Kamepy criefyeT NpuUMeHsaTb Ana kanubpoBky NpobHUKa ToSbko B TOW Noroce Ya-
CTOT, [Ae OHa npoLuna npoLeafypy Banujaumm kamepsl.
[.4.2.4 MNpouenypa BanuaaLuun Kamepsl
Kamepa, ncnonbayemas Ans kanmbposku npoBHuKa, AoMxKHa ObiTe NpOBEpEHa ¢ NpoBeeHUeM NpoLeAypLl, ykasaH-
HOW HWXe, UCKIToYasn cnyyau, korga puandeckue YCrnoBusi Kamepel He NO3BOMSAIOT NPUMEHUTL Takylo npoueaypy. B aTtom
cny4ae MoXeT 6blTb MPUMEHEH ansTepHaTUBHLIA MeToa 1.4.2.7.
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MpoBHWK fomKkeH BbITh pa3MelleH B USMepUTENbHON MO3ULIMK C UCTIONb30BaHWeM NOAASPXKUBaIOLLIEro YCTPONCTBA
13 MaTepuvana ¢ H13KOW NPOHULIAEMOCTLIO (HanpuMep, NeHbl U3 NONUCTUPONa) B COOTBETCTBUM C pucyHKamu 1.3 u |.4.

MpobHuK pasmelLatoT B TOM MecTe, rae oH ByaeT ucnonb3oBaH npu kanubposke. [na onpegeneHna VSWR kamepb!
nonsapusaLms NpobHuKa 1 ero MecTOMoNoXeHWe BAOMNb OCK flyda nepefaloLleil pynopHOi aHTEHHbI ByayT N3MeHSATLCS.
CnepyeT “crnonb3oBaTb OAHY U TY Xe NepefatoLLyro aHTEHHY AN UCTIbITaHWS kKaMepbl U kannbposkn NpobHuKa.

PacnonoxeHune BHYyTpU kaMepbl PyNOPHOIA aHTEHHBI CTaHAapTHOro yeuneHnusa n npobHuka nokasaHo Ha pucyHke |.3.
Mpo6HWK 1 pynopHas aHTeHHa AOMKHbI ObiTb pacnonoXeHsl Ha OHOW W TOW Xe ropU3oHTanNbLHOW ocy NpU pasgenuTenb-
HOM paccTossHUU L, U3MepsseMOM OT PpOHTaNbHON NOBEPXHOCTU aHTEHHb! A0 LieHTpa npobHuKa. B kaxaom cryyae npo6-
HWK NoNst fOImKeH ObiTb pa3MeLLeH HanpoTMB LiEeHTPa NOBEPXHOCTA PYNOPHOA aHTEHHbI.

Mepepaowan
pynopHasi aHTeHHa

L=1M10,005m | I'Ip06HVIK nons

k]
L-100ML00M L+20m

MexHa
W3 nonucTupona

PynopHas aHTeHHa
CTaHAAPTHOIO YCUIEHHA

h>0,8m

PucyHok 1.3 — UcnbiTaTenbHas ycTaHOBKa AN Banugauum KaMmepbl

L-10 7] AL LO cM AL L+20 (7]

PucyHok 1.4 — [etanusayua usmeputensHoin nosmumm AL

YcTaHoBKa ANs BanuAaLmMu kamepel nokasaHa Ha pucyHkax 1.3 u 1.4, e pacctosiHue oT L—10 cm go L+20 cm NPeA-
CTaBnAeT cobol paccrosHue Kanubposku NpobHMKa, U3MepAeMoe OT NIULEBOIA CTOPOHLI PYNOPHON aHTEHHLI 40 LeHTpa
npo6Huka nons. Paccrosine Lq oy onpeaensieTcs kak nosnuus 0.

Mosnumm aorxHel Obite L—10 cm, [-8 cM, L6 cMm, ... Lo, [+2 cM, [+4 cm, ..., [+20 cm, AL = 2 ¢cMm.

Ecnu npo6HUK pa3MelLieH B BIUXKHEM rone nepefatoLLeii pynopHOi aHTeHHBI (paccTosiHue < 2 D2/A, rae D — Hau-
6onbluee U3MepeHUe aHTEHHbI U A — ANMHa BoMHbI B ¢cBOBOHOM NPOCTPaAHCTBE), YCUNEeHNe nepeaatoweit aHTEHHbI He
ABNAETCA MOCTOSHHBIM U AOMKHO BbITb ONpefeneHo AN Kaxaon No3suuuu.

[nsa Bcex no3auyuit npobHUka Ha aHTeHHY NofatoT NOCTOSIHHYIO MOLLHOCTb, CO3AatoLLyt0 OnpeierneHHyo HanpsiKeH-
HOCTb nNonsi (Hanpumep, 20 B/M) Ha paccTosiHuu 1 M. [Npu BepTUKanbHO Nonsipusauumn nepeaaroLleil aHTeHHb! M NpobHUKa
NoNA perucTpupyroT NokasaHus NpobHuka Bo BceX NO3ULUUAX M Ha Becex YacToTax. McnbiTaHus NoBTOPSOT NMPU ropU3oH-
TanbHOW Nonapusawumn nepefatoLel aHTeHHb! U NpobHMKa nons.

Bce nokaszaHus AomkHbl COOTBETCTBOBaTL TpeboBaHuAM, npuBefeHHbIM B 1.4.2.5.

1.4.2.5 Kputepuii cootBeTcTBUA TpeboBaHnam kK VSWR

Pesyniratbl usmepeHuss VSWR HeobxoguMo cpaBHUTL C UCNOMb3OBAHUEM MPUBEAEHHON HUXe npoueaypsl (ANs
pacyeToB HanpsPKEHHOCTU nons cM. 1.4.2.2).

a) PacueT HanpsaXeHHOCTU nons

HanpsixkeHHOCTb aneKTpMYeckoro nons B 3oHe paccTosHuii ot 90 Ao 120 cM paccyuThIBaIOT ANS LWAroB 2 ¢M U Ans
KaXKgoW 4acToThbl.

Pacuet ocHoBbIBaeTCA Ha HanpspkeHHOCTU E-nons Ha paccTosHuu 1 M, Ucnonb3yeMoid Npu BepudukaLmi.

b) KoppekrupoBka gaHHbIX

CnepyeT npoBecTU KOPPEKTUPOBKY AaHHbLIX, NCMNOMb3Ys NPOLECC, YKasaHHbIA HUXE, T. K. NPOBHUK, UCNONb3yeMblii
Ans usmepeHust VSWR, MoXeT He obecrneynBaTtb NokasaHui, NPUMEHUMBIX ANA PacHeToB HanpsaXXEHHOCTU Nons:

- 3Ha4yeHue nokasaHus npobHuka E-nona Ha paccTosHuM 1 M AOMKHO 6bITb NpUBEAEHO K pacHETHOMY 3HAYEHMIO
Ana nosvnuymn 1 M. MNMoryyeHHylo pa3HOCTb MeXAY NokazaHWAMU NPOGHMKA W BLIMUCNIEHHOW HaNpsPKEHHOCTLIO MONSA MC-
NONb3YHT B Ka4eCTBE KOPPEKTUPOBOYHOIO 3HAYEHUA K ANs BcexX AaHHbIX npu 90 cm u 120 cm.
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Hanpumep, NpoBoAUTCA CpaBHEHUE Mexay 3HaYeHUeM uaMepeHus npobHuka Vmy (Hanpumep, 21 B/M) n paccun-
TaHHbIM 3Ha4yeHueM Vev (Hanpumep, 20 B/M) npu pacctosiHum 1 M. B 3TOM criyyae KOppeKTUpPOBOYHOE 3HaYeHne K paBHO
Vev— Vmv=-1B/m;

- KOpPPEKTMPOBOYHOE 3Ha4YeHne K 06aBMnsIOT K AaHHBIM, NONyYEHHBIM B U3MepUTENbHBIX Mo3uymsx ot 90 o 120 cm;

- TaKue pacyeThbl NPOBOAAT ANA BCEX U3MEPEHHbIX 3HaYEHUIA Ha Bcex YacToTax usMepeHus. [ina npumepa, ykasaH-
Horo BhllWe, K =—1 B/M. CnepoBatenbHo, kK = — 1 go6aBnsioT Ko BceM U3MepPeHHLIM AaHHLIM NpobHMKa.

HanpspkeHHOCTb nonsi, B/m HanpsbkeHHoCTb nonsi, B/m
25 25

__ WsmepeHHas kpusas Kpueas nocne koppexumm

N \
\“~~\§~ N E\v::\ !

A=~ F::) b ‘\—/\
PacyetHas kpuBasi / ~~F PacuerHas kpusasi_~~ ~~.L
Paccrosiime ot 90 go 120 cm Paccrosinme ot 90 go 120 cm
15 T T T T T T T 1 15 T T T T T T T 1
90 120 90 120
Mo3unuus, cm Mo3uums, cm

PucyHok 1.5 — lNpumep KOppeKTUPOBKU A@HHbIX

¢) CpaBHeHWe N3MEepPEHHbIX U pacyeTHbLIX AaHHbIX
Ecnvn pasHocTb AaHHLIX pacyHeTHOR KpUBOIA 1 KpMBOI U3MepeHuit npesbiliaeT + 0,5 Ab B noboit nameputensbHon
no3nLumn, NpUMeHeHne gaHHoN 6e33X0BOI kamepbl AN KanubpoBku NpobHUKa He AonycKaeTcs.

MpumedaHue—Kputepuit 0,5 g6 ycraHoBrNeH B cooTBeTcTBUU C BlofXeTOM HeonpeaeneHHocTH U 6bin npo-
BEPEeH B HECKOMBKUX AEWCTBYIOLLMX KaMepax, NPUrogHeIX Ana kanubposku NpobHUKOB Nons (BKMoYasi N0 MeHbLUeH Mepe
OAMH HaLUMOHanbHbIA MHCTUTYT KanuMbpoBKKU CPeACTB M3MepPEHUt). [JaHHbIA KpUTEepUii He ABNSETCS €AUHCTBEHHBLIM BKNa-
[10M B HeonpegeneHHoCTb M3MepPeHUA.

HekoTopble NPOGHUKM MOMA UMEKT METanfMYEckuini KOXyX Unn BLICTYN, HanpuMep Ansa 6atapeu unu cxem. Ha
onpeAeneHHbIX PacCTOSTHUSIX UMW YacToTax 3TU BrIoKM MOryT Bbi3BaTh OLIMGKM 3a cueT oTpaxeHus. MNpu ucnonb3oBaHUK
TaKuxX NPOBHUKOB BIUSIHUE OTPAXEHWA JOMKHO BblTb MUHUMW3MPOBAHO, HaNpUMep NyTeM BpalleHUsi NPpoBHUKa Unn us-
MEHEHWA ero opueHTaLmu.

[.4.2.6 Banuaauums ycTpoiCTB KpenneHus npobHukoB

YcTpoiicTBa kpenneHus NpoBHUKOB MOryT Bbi3BaTb OTPaXeHUs1 SMEeKTPOMarHMTHLIX Nosneii npu kanwbposke Npob-
Huka. CnepgoBaTenbHO, BMUSHWE YCTPOMCTB KpenneHUsa Ha pesynbrarhbl KanmbpoBKu JOMKHO BbiTb MPOBEPEHO B NEpPBYIO
ovepefb.

Mpouenypa, ycTaHoBrNEeHHasA B HAaCTOSALWEM NYHKTe, AorkHa ObiTb NpoBeAeHa A nioboro HOBOro UCMONb3yeMoro
KpenneHusa npobHuKa.

Mpoueaypa:

a) pa3melLjaloT NPOBGHUK Ha ONOPHOI NOACTaBKe, M3rOTOBIEHHOW N3 MaTepuarna ¢ OTHOCUTENBLHO NPOHUL@EMOCTbIO
MeHee 1,2 1 TaHreHcoM yrra notepb MeHee 0,005. PasmelleHne npobHUKa JomkHO BbITb TakUM e, Kak B yCTaHOBKE AN
Kannmbposku. OnopHoe KpenneHne JOMKHO UMETb MUHUMarbHbIe pa3Mepsl. J1lo6asi CTpyKTypa NoAAEpXKM AorKHa 6bIThb
yAaneHa ot npobHUKa He MeHee YeM Ha 50 cM 1 He HapyLlaTk pacnpeferieHne nons (Mo BO3MOXHOCTH). OnemMeHThl Noa-
AepXKu Bnepean NpobHuka (Mexay aHTEHHOW U NPOBHUKOM) 1 No3aan NpobHUKa AOIMKHbI ObITb NCKITIOYEHDI.

b) cospator cranfapTHOe none B Nnpegenax AMHaMU4ECKoro AuanasoHa NpobHMKa B No3ULMK ANS KanMbpoBKK.

C) perucTpmpytoT nokaszaHusl NpobHUKa Ansi Bcex YacTOTHbLIX ToYeK Kanubposku. MNoBopavmsaloT NpobHUK unnu name-
HAKOT €ro NoroXXeHune, Kak aTo HeobXoAMMO C YYETOM BCEX FTEOMETPUI KanMBpoBKM (4115 TPEXOCHBLIX U30TPOMHLIX NPOGHKU-
KOB NONS KaxAas ocb AOIPKHA ObITb NpoOBepeHa OTAENBHO), U MOBTOPSAIOT Wwark 1 u 2. PerucTpupyioT nokasaHus npobHuka
ANA BCEX OpUeHTaLuiA.

d) yaansior onopHoe yCTpOWCTBO KpernieHUs U 3aMEHSIIOT ero Ha NpoBepsieMoe YCTPOWCTBO. [MoBTopsioT Wwarn 2 u 3.

€) cpaBHWBaIOT pe3ynbraThl Wwaros 3 U 4. PazHuua Mexay nokasaHusMu ¢ ABYMS YCTPOWNCTBaMU KpenneHwus npu
OAHON W TOI e opueHTauun NpobHuKa fAormkHa 6biTe MeHee + 0,5 ab.

1.4.2.7 AnsTepHaTMBHas npouefypa Banuaauum kamepbl

HaHHas ansTepHaTUBHaA npoueaypa Banuaauun kamepbl NpUMEHUMa, eCnin He MOXeT bbiTb UCMonNb3oBaHa Npo-
ueaypa Banugauyuu no 1.4.2.4.

[na onpegeneHun VSWR kamepbl nonsapusaums npobHUka U ero MecTornosioxXeHne BAOINb OCHU Ny4a nepefatowlen
pynopHOiA aHTeHHbl ByayT usmeHnsitecs. Criegyer Ucrnonb3oBaTk OAHY W Ty Xe Nnepefalollylo aHTeHHY ANA UCNbITaHWS
KaMepbl U KanMbpoBKKU NPoBHUKa.
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VcnbiTaTenbHas ycTtaHOBKa MnokasaHa Ha pucyHkax 1.6 u I.7. PaccTosHne kanimbpoBkn npobHuKa, nimepsiemoe OT
IMLEBON CTOPOHbLI PYMOPHOW @aHTEHHbI 40 LieHTpa NpobHMKa Nons, NoaAepXnBaeTCcs NOCTOSHHLIM U paBHbIM 1 M

LNs UCKNOYEHMS BNNAHWIA Ha pe3ynbTaTbl U3MEPEHWIA criedyeT Npy KPeNIeHUN NPOGHMKA MCNONb30BaTb MaTepuas
C HW3KOI MPOHMLAEMOCTbI0. YCTPONCTBO A1 KPeneHust fO/HKHO ObiTb MPOBEPeHo oTAenbHO (cMm. 1.4.2.6).

Mo3nummn fomkHbl 6biTb cnegytowmmn: L- 30 cm, L- 25 ¢cm, L- 20 ¢cm, ..., Lg,L+5cm, L+ 10 cm, ..., L + 30 cm,
AL =5 cm.

MepepatoLasn

Mpo6HKK nons

[Jo6aBoyHas
PynopHasi aHTeHHa MeHa noanuyst
CTaHAapPTHOrO YCUNeHns 13 nonu-
cTmpona

PucyHok 1.6 — Mpumep MCnbITaTeNIbHOTO PACMNOIOXEHUS aHTeHHbI U NPO6HUKA

1m (™30 cw) AMANO cm)
L \
1 Tpo6HuK nons
U i n J
A I AL
PynopHas aHTeHHa AU e =
CTaHAapTHOro [
ycuneHus e M "0 ow 430 av

PucyHok 1.7 — WcnbiTatenbHasa yctaHoBKa A1 BanMjaumMy KaMmepbl

[ns Bcex No3uumin reHepupyeTcst NOCTOSHHOE nosne, Hanpumep 20 B/mM. HanpshkeHHOCTb CO34,aBaeMOoro noss LOsX-
Ha 6bITb B Npejenax AMHaMUYecKoro ananasoHa npobHuka nons. MNpu BepTukanbHON nonspusauun nepegatoLleii aHTeH-
Hbl 1 NPOBHMKA NONA PErncTPUPYIOT NokasaHua NPOGHMKa BO BCEX MO3ULMAX U HA BCEX YacToTax. McnbiTaHua NoBTOPSAT
NPV rOPU30HTaUTLHON NonspusaumMn nepefatolleil aHTeHHbl ¥ NPOBHKKa Nons.

Ha kaxgoii yactoTe nonyyarT 26 He3aBUCMMbIX MOKa3aHUi NpobHuka (13 no3uvuwii 1 e nonspusaummn). Makcu-
MasibHbI/i pa3bpoc nokasaHuii Ha KaxkAoi yactoTe fo/keH 6biTb MeHee + 0,5 Ab (pucyHok 1.8).

10 15 2,0 25 3,0 35 4,0 4,5 50 55
YacToTa, My

PucyHok 1.8 — MprmMep AaHHbIX anbTepHaTMBHOW Bannaauun kamepsl
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1.4.3 TMpoueaypa KannbpoBKM NPOBHMKaA

MHoOrme coBpeMeHHble NPOBHUKN MO3BOMSKOT NPUMEHATL BHYTPEHHME KO3(DULMEHTLI KOPPeKLuun ans obecneve-
HUA IMHEHOro oTkMKa. Kanu6poBouHble nabopaTtopuy MOryT U3MEHSITb 3TU KO3(D(ULMEHTLI KOPPEKLMKM, YTOGLI nosny-
YnUTb NMHENHOCTb NpobHuka B npegenax = 0,5 b oT naeanbHoli. Mpu NpoBeAeHWN faHHOW npoueaypbl KasiMbpoBOUHbIE
naéopaTopun AO/MKHbI PErMCTpupoBaTh CBEAEHNA 06 OTK/MKE MPoGHMKa nepes KOPPEKTUPOBKON U nocne Hee. lMpouecc
MPOBepK/N NMHERHOCTN MPOGHMKa cnefyeT MPUMEHATb KO BCeM KannbpyembiM MpobHMKam. O BAWSIHAM HeTMHEHOCTU
CUCTEMbI KannbpoBku cm. 1.3.2.

MpumeuyaHune — Mpy HEBO3MOXHOCTW KOPPEKTUPOBKM NPOGHMKA N0BYI0 HENMHEHOCTL CrieayeT KOMMNEeHCUpPo-
BaTb NPW UCMOSb30BaHUM NPOGHUKA 4151 NPOBELEHUS KANMOPOBKU OQHOPOAHOCTH MOSIS.

N3mepuTensHasa cuctema u 06CTaHOBKA NP KaMbpoBke NPOGHMKa A0/HKHBI COOTBETCTBOBATL TpeboBaHusaM 1.4.

1.4.3.1 WcnbiTatenbHasa ycTtaHoBKa

YCTPOCTBO KpensieHus, KoTopoe He NOMHOCTbI0 COOTBETCTBYET TpeboBaHWsAM 1.4.2.6, MOXeT NpuBecTn K 60NbLLOIA
HeonpeaesieHHOCTU u3MepeHuii. NMoatomy Ao/mKHa 6bITb NpoBeAeHa Banmjauunsa ycTpoicTea kpensaenma no 1.4.2.6.

Kann6poBky npo6Huka nons cnegyeT NpoBOAMTb B COOTBETCTBMM CO cneuudukauueli nonb3oBaTens Wm
cneuudpvkaLmeinl M3roToBuTeNs, OTHOCHALWLENCA K opuveHTauuu npobHuka. JaHHyl OpueHTauumilo crnefyeT Takxe Wuc-
nonb30BaTb B UCMbITATe/IbHON nabopatopun ANs yMeHblueHns adyhekToB 13oTponuu.

Ecnu nsrotoBnTeNb He yCcTaHaB/IMBAeT KOHKPETHOW opreHTaumMm NpobHMKa B aKCnyaTaunoHHOW AOKYMeHTauum,
TO Ka/IM6pPOBKY MPOGHMKa crefyeT NPOBOAWUTL MPY OpUeHTauun, KoTopas MOXET paccMaTpumBaTbCA Kak «OpueHTauus
HOPMa/IbHOTO UCNOJIb30BaHNSA», UM B COOTBETCTBUM C NPeAnoYTUTE IbHOW OpueHTauuneld, onpefeneHHon ncneitaTesb-
HoOi nabopaTopueid, UCNOsb3yoLWen NPOBHUK.

B no6om cnyyae B oTyeTe O KanMbpoBke AO/KHA ObiTb ykazaHa OpueHTauus, A1s KOTopoi 6bina nposegeHa
KanmbpoBka.

MpuMepbl UcnbITaTeIbHOW yCTaHOBKM npuBefeHbl Ha pucyHkax 1.9 n 1.10.

(1 £0,005) m Mpo6HuUK nons
Tak e, KaK
PynopHasi aHTeHHa npy PacronoXeHn
CTaHZapPTHOTO YCWeHUs Anst BepuchnkaLum

PucyHok 1.9 — PacnonoxeHve npo6HuKa nons npu Kaanbposke

PynopHaa aHTeHHa
CTaHAapTHOro

Mpo6H¥K nons

PucyHok 110 — PacnonoxeHue npobHuka nons npu kasmbpoBke (BUZ, CBEPXY)

1.4.3.2 OTyeT 0 KannbpoBke

Pe3ynbTaTbl M3MepeHWil, nony4yeHHble ¢ yyeTom 1.4.3.1, J0/MKHbI BbiTb AOKYMEHTMPOBAHbI Kak OTYET O Kasu-
6poBKe.

OTyYeT 0 KaIMBPOBKE AO/MKEH COAEepPXaTb MO MeHbLUeli Mepe cnepytline CBEAEHNS:

a) obcTaHOBKa Mpu Ka/MbpoBke;

b) N3roToBUTENbL NPOBHKKA,;

C) o0603HayeHVe TUNa,

d) cepuiiHbIi HOMep;

€) fata KanumbpoBku;
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f) TeMnepaTtypa u BRaXxXHOCTb BO3AyXa,

g) AeTanbHble cBefleHUs1 0 kanubpoBke:
-y4acToTa,

- NPUIOXeHHasa HanpsXeHHOCTLb nons, B/m,
- NokasaHue npo6Huka, B/m,

- opueHTauusa NpobHUKa;

h) HeonpeaeneHHOCTb U3MepPEHMA.

MpuMeyaHune —PekomeHgauum no HeonpeaeneHHOCTU N3MepeHunii npuseaexsl B IEEE Std 1309 [2].

.5 AnbTepHaTuBHasA kanubpoBka npo6Huka: o6¢cTaHoBKa U MeToAbl

Hacroawumidi nogpasgen cofepxuT ceBefieHns 06 obcTaHoBKe anbTepHaATUBHLIX CPEACTB KanuwbpoBku, Hanpumep
NPUMeHsIEMbIX ANs KarnMbpoBkn NpobHUKa B NONOCE HU3KUX HacToT.

KanubpoBka moxeT ObiTb NMpoBefeHa B o6CcTaHOBKe, KOTOpas MOXET GbiTk onpefeneHa Kak oTriMvalolascs oT
ucnbiTaTenbHoW 06CTaHOBKM, YCTAHOBIIEHHOM B HAcTosALWeEM cTaHgapTe. Mpu 3TOM y4UTLIBAETCS, YTO B MPOTUBOMOSIOXK-
HocTb o6opyfoBaHUIO, NPUMEHAEMOMY ANS UCNBLITAHUA Ha MOMEXOYCTOWYUBOCTb, NPOBHMKKU MoMs, Kak npasBuIio,
Manbl U 06bIMHO He cofepxaT NpoBoAALMX KabGenen.

1.5.1 Kann6poBka npobHuka nons ¢ ncnonb3oBaHnem TEM-aueek

Ina ycTaHoBNEeHWA cTaHfapTHbIX Nonei B Lenax kanubposkn NPo6HMKOB MOXET BbITb MCMONbL30BaHa NPSIMOYrorb-
Has TEM-siveiika. Beicluas npumeHumas yactota TEM-aqeiikn MOXeT GbiTb onpeaeneHa MeTogamMm, yCTaHOBMEHHBIMU B
IEC 61000-4-20, nogpasaen 5.1. Beicluasa npumeHumasn Hactota 06blMHO paBHa HECKONbKUM COTHAM Merarep,. Mone B
vyeHTpe TEM-s4eitkn Mexay NpoMexyTO4HON U BepxXHel nnactuHamu, B/M, paccuuTbiBatot no opmyne

E= \/ZOPnet ,
h
rae Zy — XapakTepuctuyeckoe nosnHoe conpotusnenne TEM-adeitkn (kak npasuno, 50 Om);
Pt — MOABOAMMas MoLHOCTb, BT, onpegensemas B cooteeTcTBum ¢ 1.4.2.1;
h — pasfenuTenbHoe paccTosiHUE MeXAY NPOMEXYTOHHOW U BEPXHEN UNWU HWXKHEWH NnacTUHaMK, M.
CnepyeT NpuHATL Mephbl, YToObl VSWR TEM-saueitkn 6bin ManbiM, Hanpumep MeHee 1,3, YTO MUHUMU3UPYET He-
onpeaeneHHoCTb M3MepeHuil.
AnkTepHaTUBHEIM METOLOM USMepeHUs P, ., ABMAETCA UCMONb30BaHUe KanubpoBaHHOro aTTeHaTopa ¢ HU3KUM
3HaveHneM VSWR 1 gatynka MOLLHOCTM, NOAKITIOYEHHBIX K BbIXOAHOMY nopTy TEM-aveitku.
1.5.2 Kanu6poBka npo6HMKa nons ¢ UCNONb30BaHUEM BONTHOBOAHbLIX Kamep

|-

PucyHok |.11 — lNonepe4vHoe ceyeHne BONHOBOAHOW Kamepbl

Kanu6poBoyHble nabopatopun [omnxHbI ob6ecneunTb paboTy BONHOBOAHLIX KaMep B pexuMe OMWHAHTHOW MoAbl
TE o YacToTbl, Ha KOTOPbIX MOryT BO3OYXAaTbCA MOAbLI BLICIUNX MOPSAKOB, HEOOXOANUMO WCKNIOUUTL. MaroToBuTenu
BOSTHOBOAOB, KaK NpaBuUro, yKasblBaloT MOocy 4acToT, B KOTOPOW MOXET CyLLeCTBOBaTb TONLKO AOMWHAHTHas MoAa.
3Ta noroca YacToT MOXET ObITb onpeferneHa Takke No U3MepeHusiM BofiHoBoAa. KMcnonb3oBaHne BOMHOBOAHLIX kamep
orpaHuyuBaeTca NoNoCcoi YacToT oT npubnusutensHo 300 MMy Ao 1 000 MMy NpU TUNWUYHBIX pa3mepax NPOBGHMKOB.

[nsa BoNHOBOAHOK Kamepbl C BHYTPEHHUMM pa3MepamMu a (M) x b (M) (@ > b) yactoTa obpesa AOMUHAHTHOK MoAbI
TEqo

(fo)yo = V2aNhe,

rAe M U € — MarHuTHasa U anekTpuyeckasi MpoHULL@EMOCTb Cpefibl BOSIHOBOAA.
Ana Bo3gywHon cpefbl BonHoBoda W = g =400 7 HMHMT, e = £y = 8,854 nom-1.
YacToTa obpesa Ansi BonHoBoAa ¢ Bo3gyLUHOW cpegoi, My

()10 = 150/a.
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CpepnHeKBagpaTUiHoe 3HaveHue E-nons B LUeHTpe BonHoBoaa, B/M, pasHo

E= 2n0Phet i
abW_((fc)m/f)z

roe f— pabouvas vacTtoTta, MIy;
Mo = 377 T ANA BONHOBOAA C BO3AYLWHOM| Cpefoi;

Ppet — MOLHOCTb, NepefaBaemMasi B BOSIHOBOA, BT, onpeaensiemasn B cootBeTcTuun ¢ 1.4.2.1.

CnepyeT OTMETUTE, YTO NONe BHYTPWU BONTHOBOAHOW KaMephbl He siBrsieTca TEM-BonHow u umeeT Haubonbluee 3Ha-
YeHue B LiEHTPe BOMHOBOAA (C CUHYCOMAANbHLIM pacfpeeneHUeM U HyNeBbIMU 3HaYEHUAMU Ha GOKOBLIX CTEHKax BOI-
HoBoaa). PekomeHgyeTces, 4Tobbl NpobHUK Nons HaxoAuncs B LiEHTpe BOMHOBOAA, FAe Bapuauuu pacnpefeneHus nons
HauMeHbLUWe (none Gonee oAHOPOAHO), YeM B Apyrux MecTax. bonee noagpobHbie cBefeHNS 0 BONIHOBOAAX, B TOM YUCTe
0 pacyeTax YacToT obpesa AnA APYrux Mog, NpueefeHsbl B [5].

1.5.3 Kanu6poBka npo6HMKa NonsA ¢ UICNONb30BaHUEM OTKPbITbIX BONTHOBOAOB

AHanuTu4eckoe U sMIUMpUYeckoe pelleHns A nons GnmkHen 30Hbl B OTKPLITOM KOHLE BONHOBOAA NMPUBEAEHb! B
[6]. YunTbIBas, YTO MPOCTOE TEOPETUHECKOE PeLleHUe Ars Nors BrimkHel 30HbI B OTKPBITOM KOHLIE BOSTHOBOA @ OTCYTCTBYET,
cneayeT NpUMeHUTb 60 YNCnEHHbIE METOALI, YUMTLIBaIOLUME BCE BOMHLI, MM60 METOALI U3MEPEHUIA, KaK yKkasaHo B [4].

Ecnu none 6rnuxHel 30HbI B OTKPLITOM KOHLIE BONTHOBOAA onpeaerneHo, HeobxoguMo crnefosaTk nNpoueaype, ycra-
HOBMeHHo B 1.4.3.

1.5.4 Kann6poBka npo6HUKOB Nons METOAOM NepefayYn ycuneHums

[ns ycTaHOBKM cTaHAapTHLIX Noreit B noneobpasytoweM ycTpoicTBe (pabodem cTaHAapTHOM yCTPONCTBE) MOXET
ObITb UCNOMbL30BaH NepefaToqHbIi NPpoBHUK. OTKNUK NnepefaToyHoro NpobHUKa MoXeT BbITh onpeaeneH NW6o nyTemM npo-
BefeHNs TeOPETUYECKUX pac4eToB (4NA Takoro NpobHuka, kak Aunonb), nmbo kanubpoBKoMi, BLINONHAEMOW B COOTBET-
cTBMMU ¢ MeTodamu 1.5.1 nnu 1.5.2.

MepepaTovHas dyHKUMA pabodero cTaHAapTHOMO YCTPOWCTBa, Takoro kak TEM-kaMepa rurarepueBoro gmanasoHa,
MOXeT ObITb onpegeneHa ¢ UCNONbL30BaHWeM rnepeaaToqHoro npobHuka. Pacnpefenedue nons B paboyeM craHaapTHOM
ycTpoiicTBe criefyeT onpefensaTe nepegartodHbiM NpobHUKOM, T. €. norne AOMKHO ObiTb M3MEepeHO BO MHOMMX MecTax,
Kak aTo TpebyeTca AnA OLEHKN OfHOPOAHOCTM Nona B ucnbiTatensHoM obbeme. Ecnu nepepatodHasn pyHKUmMA paboyero
CTaHAapTHOro YCTPOWCTBa N3BECTHa, TO kKanubpoBka NPpo6HMKa MOXET BbiTb BEINONHEHA NPU APYrUX YPOBHAX MOLLHOCTH,
yynThIBas NMMHeHOCTL paboyero cTaHaapTHoro ycTpoictea. MpobHuK, kanubpyemblii Takum o6pa3om, pasmeLyatot B TOM
Xe MecTe, rae Haxofuncs nepefaTodHblii NPOBHUK.

[nsa obecneveHns TOHHOCTU MeTofla Nepefaqn yCUneHna HeobxoanMo cobnioaeHne cneayrowmx ycnosui:

- YCTaHOBKa He U3MEHSIETCH 3a BpeMsl MeXAY BbINONIHEHUEM NpoLeayp nepeaadn n kanubposky,

- pacnonoxeHune nNpobHWKa NpU U3MepPEHUSIX BOCTIPOM3BOANMO;,

- NnepefaBaeMasn MOLHOCTb OCTaeTCs TOM e CaMOW,;

- UCMbITYeMbIA NPOBHUK KOHCTPYKTUBHO Nofo6eH nepeaaToyHoMy NPOoBHUKY (NO pasmepam U aneMeHTam KOHCTPYKLMK);

- kabenu, noAKoHaloLMe CEHCOPHYIO MONOBKY, HE HapyLLIAoT NONS,

- pabovee cTaHaapTHOE YCTPOWCTBO SBNSIETCS NPEeUMyLLECTBEHHO 6€33X0BbLIM.

[etanbHas uHdopmaumsa no sToMy MetToay npuBeseHa B [7] u [8].

1.6 CcbinoYHble AOKYMEHThI

[1] STUBENRAUCH, C., NEWELL, C. A. C., REPJAR, A. C. A., MacREYNOLDS, K., TAMURAD. T,, LARSON, F. H,,
LEMANCZYK, J., BEHE, R., PORTIER, G., ZEHREN, J. C., HOLLMANN, H., HUNTER, J. D., GENTLE, D. G,, and
De VREEDE, J. P. M. International Intercomparison of Horn Gain at X-Band. /EEE Trans. On Antennas and Propa-
gation, October 1996, Vol. 44, No. 10 (MexayHapofHoe cpaBHEeHWe YyCUNEeHUA pynopHbIX aHTeHH B Anana3soHe X)

[2] |EEE 1309, Calibration of Electromagnetic Field Sensors and Probes, Excluding Antennas, from 9 kHz to 40 GHz
(Kanu6poska ceHcopoB 1 NPoGHUKOB 3NeKTPOMarHUTHOIO MOJIA, UCKNIOYaa aHTEHHbI, B nonoce YactoT 9 KMy — 40 M)

[3] KANDA, M. and KAWALKO, S. Near-zone gain of 500 MHz to 2.6 GHz rectangular standard pyramidal horns. /IEEE
Trans. On EMC, 1999, Vol. 41, No. 2 (YcuneHue B 6riv>kKHeln 30HE NPAMOYIONbHLIX CTaHAAPTHBIX NMpaMUganbHbIX
pynopos ot 500 My ao 2,6 I'Mu)

[4] NEWELL, Allen C., BAIRD, Ramon C. and Wacker, Paul F. Accurate measurement of antenna gain and polarization at
reduced distances by extrapolation technique. /[EEE Trans. On Antennas and Propagation, July 1973, Vol. AP-21, No. 4
(TouHoe n3mepeHune ycuneHus U nomnsipu3aLnmn aHTEHHbl HA YMEHBLUEHHBIX PACCTOSHUSAX C NPUMEHEHWEM TEXHUKU
3KcTpanonaumn)

[5] BALANIS, C. A. Advanced Engineering Electromagnetics. John Wiley & Sons, Inc., 1989, pp. 363—375 ([NoBblLLEH-
HbI KypC 3NeKTPOMarHeTusma Ansi UHXEHepoB)
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(6]

(7]

(8]
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WU, Doris |. and KANDA, Motohisa. Comparison of theoretical and experimental data for the near field of an
open-ended rectangular waveguide. /[EEE Trans. On Electromagnetic Compatibility, November 1989, Vol. 31, No. 4
(CpaBHeHWe TeOPETUYECKUX U 3KCNEPUMEHTAlBHBIX AaHHBIX ANSA BNMKHEN 30HbI OTKPBITHIX NPAMOYFOMBHbLIX BOMHO-
BOZ0OB)

GLIMM, J., MUNTER, K., PAPE, R, SCHRADER, T. and SPITZER, M. The New National Standard of EM Field
Strength; Realisation and Dissemination. 12th Int. Symposium on EMC, Zurich, Switzerland, February 18—20, 1997,
ISBN 3-9521199-1-1, pp. 611—613 [HaumoHasbHbli CTaHA@PT HanpsXeHHOCTU 3NeKTPOMarHUTHOro nona (peanusa-
LMs 1 pacnpocTpaHeHue)]

GARN, H., BUCHMAYR, M., and MULLNER, W. Precise calibration of electric field sensors for radiated-susceptibility
testing. Frequenz 53 (1999) 9-10, Page 190—194 (To4Has kannbpoBka CEHCOPOB ANeKTPUYECKOro Nons Ans Ucnbi-
TaHWih Ha BOCNPUUMHYUBOCTL K U3NYYEHUAM)
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Mpunoxexue J
(cnpaBouHoe)

HeonpeneneHHOCTL U3MepPeHni, 0OYCNOBNEHHAsA UCNbITaTeNbHbLIM 060py10BaHNEM

J.1 O6wme nonoxeHus

HacTosiee npunoxeHue coaepXuT MHOpMaLMIo, OTHOCALLYIOCS K HeonpeAeneHHocTH usmeperuin (MU) npu ycta-
HOBKE MCMbLITATENBHOrO YPOBHS C Y4ETOM BONPOCOB NPaKTU4ECKOro NpUMEHEHUs MeTofla UCNbITaHWi, YCTaHOBNEHHOrO B
HOPMaTMBHOIA YacTu HacTosALEero cTaHaapTa. bonee fetanbHas uHdopmaLusa npuBeaeHa B [1, 21V.

B HacTosLLeM NpUnoXeHUn npuseaeH npumep MoaroToBkn GlopkeTa HeonpeAeneHHOCTH, OCHOBAHHOMO Ha ycTa-
HOBKE WUCMLITAaTENBHOIO YpoBHA. pyrue napaMeTpbl BO3MYyLLAOLLEN BENMYUHEI, TaKMe Kak Yactota Moaynsauuu, rmybuxa
MOAYNSALUK, FapMOHUYECKNE COCTABNAOLLME YCUNUTENS, TaKkKe MOryT 6bITb HEOEXOAUMBLIMUN AN COOTBETCTBYIOLLEro pac-
CMOTpPEeHUsi B UCTibITaTenbHoW NnabopaTtopun. MeTozonorus, npuBeAeHHasi B HAacTOSILLIEM NMPUIIOKEHUMN, paccMaTpuBaeTcs
B Ka4yecTBe NPUMEHUMOI A4NA BCeX NapamMeTpoB BO3MYLLAIOLLIMX BENUYNH.

Bknag B HeonpeaeneHHOCTb U3-3a HEOAHOPOAHOCTH MOoNs, BKIOYas BIUSIHUE UCTIbITATENBHOM MIoLWaK1, HAaXo[NT-
€l Ha paccMOTPEeHUN.

J.2 BropxeTbl HeonpeaeneHHOCTU NPU YCTAHOBKE UCTbITaTENbLHOIO YPOBHSA

J.2.1 OnpepeneHne usmepsaeMoi BENMYUHbI

Namepaemasn Benu4nHa NpeacTaBnsaeT coboi rMNoTETUYECKYIO HaNPsPKEHHOCTL 3MEKTPUYECKOro nons (B OTCYTCTBUE
MO) B To4ke nnockocTu ogHopogHoro nons (UFA), BelbpaHHyto ¢ ucnonb3oBaHuem npouecca 6.2.1, nepevucneHue a),
1 6.2.2, nepeyncrneHne a) HacTosWwero cTaHaapTa.

J.2.2 Bknagbl B MU nsmepsemMoil BeNnUUYMHbI

MpvBegeHHasn HUXe AuarpaMmMa BRUsHKIA (cM. pucyHok J.1) npeacTaBnseT coboi NpuMep BAUSHUIA Ha YCTaHOBKY
YPOBHS. OTa guarpaMma npuMeHseTcs Kak Mpu kanmbpoBke, Tak U B NpoLecce UCMbITaHWiA, U criegyeT NOHUMaTb, YTO Ana-
rpaMma He ABMAETCH 3aKOHYEHHOW.

Onsa GtogxeTa HeonpegeneHHocTH (cM. Tabnuubl J.1 n J.2) 6binu BuibpaHbl Hanbonee BaxHble BKNafbl U3 Aua-
rpammbl BNUSHWIA. Bknagsl, nepedncnedHble B Tabnuuax J.1 v J.2, npegcraensior coboil TOT MUHUMYM, KOTOPbIA JOIMKeH
6bITb UCMONbL30BaH ANA pacHeToB 6tofeTa HeonpeaeneHHOCTH, C TeM YTOOb! MPUMEHSITL CpaBHUMbIE BIOAXETHI AN pas-
FIMYHBIX UCMbITaTEeNbHLIX NMOWafAok UK nabopartopuii. Crnegyet oTMETUTb, YTO flabopaTopun MOryT BKNIOYaTb B pacyeT
MU pononHuTenbeHble BKIagbl, Y4UTbIBAA KOHKPETHBIE 0OCTOATENBCTBA.

PasmeLieHne
8HTEHHbI Wameputens
KanubpoBk I ¥ NOrMOTUTENA MOLLHOCTH
npoagHmonoiﬂ AHu30TPONUA | - Paccornacoearne
/ PaccrosiHue ::,"L':E::Teﬁt
tpoHTa MO
I/IHTS[I;UHI:;K:uMM OT AHTEHHbI oTBeTBUTEMNb
MHeRHOCTb NPW UCTIBITAHUAX
TuwedHocT 4acToThl P
\ HeonpenenexHocTs
YCTaHOBKM YPOBHSI
KpatkoBpemeHHas
W anutenbHas
cTaburbHOCTL CrabunbHOCT Pac‘a’z_rr”ei‘:g’a“”e
yewnurensa V Aperch n Momexw no nonio,
MOLLHOCTH reHeparopa yceunurenb BbI3bIBAEMbIE
«OxHo» ~/ CHrHanoB EVDRYLLAMINGH
NpPOrpamMMHOro m - A B’KY”-‘
obecnevueHvs OoMInpeccusa oD0beKTaMu
yeunurens (xamepa)
MOLLHOCTU

PucyHok J.1 — lMNpumep BAUSHWUIA Ha yCTaHOBKY YPOBHS

J.2.3 Mpumepbl pacueToB ANA paclUUPEHHOW HeonpeaeneHHOCTH

Heobxofnmo y4uThIBaTh, U4TO BKIaAbl, KOTOPEIE MPUMEHSIHOT NpK KanuBpoBKe U UCTILITaHUAX, MOTYT He BbITb oguHa-
KOBbIMU. OTO NPUBOAWT K pasnuyHbIM GroAxeTam HeonpegeneHHOCTU ANS Kaxoro npolecca.

B cooTBeTCTBMN € HACTOSALMM OCHOBOMOMNAraoWmMM CTaHAapToOM KarMGpoBKy Nons BHYTPW Kamepbl NpoBogsAT A0
ero Bo3aeicteuns Ha MO npu ncnbiTaHuu. B 3aBUCUMOCTW OT UCTIbITAaTENBHOW YCTaHOBKM HEKOTOPLIE BKIaAbl Npu pacyeTe
MU ponyckaeTcs He y4uTbIBaThb. K HUM OTHOCATCS Te, KOTOpble KOMMNEHCUPYIOTCS MPW YNpaBneHWn yPOBHEM BbIXO4HO
MOLLIHOCTU YCUNNTENSA, UMK Te, KOTOpLIE OCTaTCA HEU3MEHHBIMU B NEpUoS MexXAay KannbpoBKoi 1 ucnsiTaHmeM (Hanpu-
Mep, paccorrnacoBaHue Mexay aHTeHHOW 1 yeunuTenem).

1 LUudbpsl B kKBaApaTHLIX CkoBKax yKasbiBatoT Ha CCLINOYHbIE [OKYMEHThI B J.4.
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Mpo6HuK nons 1 obopyaosaHWe 417 MOHUTOPUHIA MOLLHOCTU (AJ151 KOTOPOro NOBTOPAEMOCTb UMeeT Bonbluee 3Ha-
YeHwve, Yem abcomntoTHble OLUMBKM U3MEPEHWS U NIMHEAHOCTb) HEe BKITHOYEHEI B YIIpaBrieHne YPOBHEM BbIXOAHO MOLLHOCTU

ycunutena, n ux Bknagbl 40SMKHBI 6bITb paccMOTpeHbl NpU oLeHKe MU.

B Tabnvuax J.1 v J.2 npuBeseH npumep GrofXeTa HeomnpeAeneHHOCTW Npu yCTaHOBKE YPOBHeit. BrogxeT Heonpe-
[leNeHHOCTN COCTOUT U3 ABYX YacTel, OTHOCALMUXCA K HeonpeaeneHHOCTU Npu kanubpoBKe U HeonpeAeneHHOCTU Mpu
nenbITaHum.

Tabnuuya J.1—TlIpouecc kanubposku

06 " E Eaw- E
o- CTOYHUK AMHMLA | oo noes | fenm- HmLa AVHUUA -
3Haue- HeonpegeneHHo- Ulx) namepe- enehe Tenb u(x) naMe ¢ | uy namepe- uiy)
Hue cTn X; HUA A . HUS
peHus
FP Kanu6poeka npob- | 1,7 ab Hop - 2 0,85 ob 110,85 ab 0,72
HWKa nons Manb-
Hoe,
k=2
PM, N3meputens mowl- | 0,3 ab Mpamo-| 1,73 | 0,17 ob 110,17 ab 0,03
HOCTU yronb-
Hoe
PA, BrlcTpble kone-| 0,2 b Mpamo-| 1,73 | 0,12 nb 110,12 ab 0,01
6aHMs MOLLHOCTM yronb-
yeunutens Hoe
SW, TodHOCTb ycTaHoB- | 0,6 ab Mpamo-| 1,73 | 0,35 ob 110,35 ab 0,12
neHus yposHs SW yronb-
Hoe
Zui(y)z 0,88
VIu(y)? 0,94
PaclumpeHHan HeonpefeneHHocTb (CAL ) U(y) | 1,88
k=2 (aB)
Tabnuya J.2 —YcTaHOBKa YpOBHSA
06 Eau- Eau- Ean-
o McToYHUK Heonpe- HUL@a Pacnpe- Aenu- HUU@ HULa 5
qZ:?A-e AEMEHHOCTH X; YN | hame- | penewve | ‘tens UV | uame- | G| YO | name- | U
peHusa peHua peHna
CAL KanuGpoBka 1,88 ab Hop-| 200 0,94 ab 1 0,94 ab 0,89
Manb-
Hoe, k=2
AL MameHeHus pas-| 0,38 ab k=1 1 0,38 nb 1 0,38 ab 0,14
MELLEHUSA aHTeH-
Hbl U MOrNoTUTENA
PM;® |VWameputens| 03 ab | Npamoy-| 1,73 0,17 a6 1| 0,17 a6 0,03
MOLLIHOCTH ronbHoe
PA; Bbictpbie  kone- | 0,2 ab Mpamoy- 1,73 0,12 nb 1 0,12 ab 0,01
6aHna MoLLHOCTH rornbHoe
ycunurensi
SW; [Tourocts ycta-| 06 ab [ Mpamoy-| 1,73 0,35 ab 1 0,35 ab 0,12
HOBIEHUSA YpPOBHSA ronbHoe
Sw
SG CtabunbHocTtb | 0,13 a6 | Mpamoy-| 1,73 0,08 ab 1 0,08 ab 0,01
reHepatopa Cur- ronbHoe
HarnoB

54




FOCT IEC 61000-4-3—2016

OkoHyYaHue mabnuupi J.2

O6o- Ean- Ean- Ean-
McTouHMK Heonpe- HUUa Pacnpe- Oerm- HULa HUUa 2
8Ha- AemneHHOCTU X; uog usve- | penenue Tenb u(x) n3me- Gi uy) name- uiy)
YeHne
peHuns peHns pexus
2
Zugy) 1,20
2
VZu(y) 1,10
PaclwupeHHast HeonpeaeneHHocTs U(y) k=2 2,19
(AB)

¥ Ecrm yrnpaBreHue BLIXOAHBIM YPOBHEM FreHepaTopa CUrHarioB OCHOBAHO Ha MCMONb30BaHUW U3MEPUTENS MOLLHO-
CTU, TO PM; BKMIo4akoT B TaBnully, T. K. cTabUNLHOCTL W ipeiid reHepaTopa CUrHaros, a Takke yCUnmTenb MOLHOCTH
BOMKHBI BbITb YYTeHbI MPU pacCMOTPEHWUU. B HacTosILEM NpUMepe YCUIUTENb MOLLHOCTU He YYTEH B KauecTBe BKnaaa
B GlogeT HeomnpeaeneHHOCTH, NOCKOMbKY BBEAEH B YNpaBrieHne BbIXOAHOW MOLHOCTLI0 yeunuTensl. CrneaoBaTentHo,
BOCTaTO4HO PacCMOTPETL BKaj U3MePUTENS MOLLHOCTM.

J.2.4 O6bsAcHeHUe TepMUHOB

FP — koMbWHauus HeonpeAeneHHOCTN KanMbpoBKM, HapylleHWsa GanaHcUpoBKM NpobHUKa nons (aHusoTponuu),
YaCTOTHOrO OTKIUKA U TEeMNepaTypHON YyBCTBUTENBHOCTU NPOBHUKa nons. Kak npaBuno, aTu cBegeHns MoryT GbiTb Mony-
YeHbl 13 TEXHWYECKOW JOKYMEHTaLun Ha NPoBHKUK Unn 3 ceptudukarta KannbpoBKu.

PM_ — HeonpefieneHHOCTb N3MepUTeNns MOLIHOCTH, BKITtoHasi ero CEHCopsl, nomnyyaemas n3 cneyndmkaLum ns-
roToBuTENS (y4uTbiBaemMas ¢ NpsAMOYroneHbLIM pacrnpegeneHnemM) unm us ceptudukara KanmbpoBku (y4nTeIBaemMas ¢ Hop-
MarnbHbIM pacnpegeneHmem). Ecnv oguH v TOT e yCunuTenbs MOLLHOCTU MCNONb3yeTcsl ANs KanubpoBku U UCTIbITAHUS,
3TOT BKINaj MOXeT ObiTb YMEHbLUEH 40 BKNaja NOBTOPSEMOCTU W SIMHEMHOCTUA M3MepUTENS MOLLHOCTU. [JaHHbIil noaxon
npuMeHeH B Tabnuue J.1.

PAc — BKIoYaeT B ceba HeonpeaeneHHOCTb, Bbi3BaHHYIO BLICTPLIMU KONeGaHUAMMU YCUIUTENSA MOLHOCTU nocne
LOCTWKEHNSA UM YCTaHOBMBLLETOCS pexuma.

SW — HeonpeaeneHHoCTb, Bbi3BaHHasA JUCKPETHLIM pasMepoM LLiara 4acToThl reHepartopa U BpeMeHHbIMU OKHaMK
B nporpaMMHOM obecneyeHnn Npu ycTaHOBKE YPOBHS B NpoLiecce kanubposku.

CAL — paclumpeHHas HeonpeaeneHHoCTb, CBA3aHHas ¢ NPOLEecCoM KannbpoBKu.

AL — HeonpefeneHHOCTb, BblabiBaeMas NepefiBKEHNEM N U3MEHEHUEM MECTOMNONOXEHUA aHTEHHbI U NOMTOTUTe-
nen. B cootBeTcTBUM ¢ PekoMeHdauusamu ISO/IEC 98-3 uaMeHeHUs1 MECTOMOMOXKEHUSA @aHTEHHBI U MOrNOTUTENA ABMAIOTCA
BKajamu Tuna A, T. e. UX HeonpeaeneHHOCTb MOXET ObiTh OLeHeHa CTaTUCTUYECKUM aHanM3oM cepumn HabniogeHui.
XoTa BKNagbl TUNa A, Kak MpaBuno, He SBNSAIOTCA YacTbio HeonpeAeneHHOCTU u3MepeHmii obopyAoBaHUs, B JaHHOM Cny-
Yae OHW y4TeHbl BCEACTBUE WX BbICOKOI BaXKHOCTU U CBA3W C M3MepUTENbHLIM 060py0BaHNUeM.

PM — HeonpeneneHHOCTb M3MepMUTENSA MOLLHOCTY, BKIOYas ero CeHcopel, noryyaeMasi u3 cneyudukauyum nsro-
TOBUTENS (quTuBaeMaﬂ C NPAMOYrOMbHLIM pacnpegeneHmem) Unu n3 ceptudukata KanubpoBku (yuuteiBaemasa ¢ HOp-
MarnbHbIM pacrnpefeneHuem). Ecnm ofguH U TOT Xe yCUnuTernb MOLLHOCTU UCToNb3yeTcs ANs KanubpoBKU U UCNBITaHUS,
3TOT BKIaJ MOXeT OblTb YMEHbLUEH A0 BKIaga NOBTOPSAEMOCTU W JIMHEMHOCTUA M3MepPUTENS MOLLHOCTM. [laHHbIA Noaxos,
npuMeHeH B Tabnuye J.2.

OTOT BKMaf MOXeT ObiTb UCKIIOYEH, €Ccru B NpoLiecce MCMbITaHWiA UCMONb3YIOT UCTIbITaTeNbHYIO YCTaHOBKY 6e3
ynpaBneHns BbIXOQHOW MOLLHOCTBIO YCUITUTENS MOLLHOCTM (B OTNIMYME OT PUCYHKa 7 HacTosilero craHgapra). B atom
crny4ae [OMXHbl ObITb y4TEHbl HEONPEAENEHHOCTH, CBSA3aHHbIE C reHepaTopoM CUrHasnoB W YCUITUTENEM MOLYHOCTH.

PA ¢~ BKIIO4YaET HeoNpe/1eNeHHOCTb, Bbl3BaHHYO 6bICTPbIMU KONEebaHNAMK YCUNUTENS MOLLHOCTM MOCHE J0CTIKe-
HMS UM YCTaHOBUBLLEroca pexuma.

SW — HeonpeaeneHHoCTb, Bbi3BaHHasA AUCKPETHLIM pa3MepoM Luara 4acToThl FeHepaTopa U OKHamu B nporpamm-
HOM o6ecne-|eHuw npu ycraHoBKe YPOBHS B NpoLiecce KannbpoBKu.

SG — HeonpeaeneHHOCTh, Bui3aBaHHasA Apeid oM reHepaTopa CUrHanoB B TEHEHUE BPEMEHN OXMAaHWUA Ha YacToTe.

J.3 NpumeHeHue

PaccunTaHHoe 3HaueHue MU (paclumpeHHasi HeornpegeneHHOCTb) MOXET ObiTb UCNONL30BAHO BO MHOMUX 3aaadax,
HanpuMep Npu YCTaHOBMEHUU B CTaHAapTe Ha NPOAYKLMIO UK MPU akkpeauTaLumu nabopatopuu.

He npeanonaraetcs, YTo pe3ynsrarbl 3TUX pacdeToB GyAyT UCMOMbL30BaHbl A4Sl KOPPEKTUPOBKN UCNLITATENBHOMO
YPOBHS, NpuMeHsemoro Anst MO B npoLiecce UCTIBITaHUS.

J.4 CcbinoyHble AOKYMEHTbI

[11 1EC TC77 document 77/349/INF, General information on measurement uncertainty of test instrumentation for
conducted and radiated r.f. immunity tests (Obwasn nHdpopmMaumsi 0 HeonpeAerneHHOCTU U3MEPEHUI UCTILITATENBHOIO
060py0BaHNA AN UCTIBITAHWIA HA YCTOWYMBOCTb K KOHAYKTMBHBIM M U3Iy4aeMblM paguo4acTOTHEIM NoMexam)
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[2] UKAS, M3003, Edition 2, 2007, The Expression of Uncertainty and Confidence in Measurement (BblpaxeHne He-
onpeAeneHHOCTU U [OCTOBEPHOCTU NPU U3MEPEHUSIX)

[3] ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3. Guide to the expression of uncertainty in
measurement (GUM:1995) (HeonpegeneHHocTb nsmepeHunin. Yactb 3. PYKOBOACTBO NO BbipaXXeHUIO HeonpeeneH-
HOCTU M3MepeHUiA)

Mpunoxenue A
(cnpaBouHoe)

CBeAeHUA 0 COOTBETCTBUMU CChISTOYHBIX MEXAYHAPOAHbLIX CTAaHOAPTOB
MeXrocyAapCcTBEHHbIM CTaHAApPTam

Tabnuuya A1

O6o3Ha4YeHne MexXayHapogHOro Crenex
cooTBeT- 0OG6o3HaveHWe U HaMMeHoBaHue MeXrocygapcTteeHHOro ctaHgapta
CTaHgapTa
cTBYA

IEC 60050-161:1990 — «1)

IEC 61000-4-6 MOD FOCT 30804.4.6—20022 «COBMECTUMOCTb TEXHUYECKUX CPEeACTB
ANEKTPOMarHMTHasA. YCTOMUMBOCTb K KOHAYKTUBHLIM NOMEXaM, HaBe-
AEHHBIM PajMoYacTOTHBEIMK 3MEeKTPOMarHUTHeIMKA nonamu. TpeGosa-
HUA U METOALI UCTIBITAHNIAY

* COOTBETCTBYOLLMIA MEXTOCYAapCTBEHHbIA CTaHAapT OTCYTCTBYET. [0 ero NPpUHATUA peKOMEHAYETCA NCNosb3oBaThb
pycckosiablivHyto Bepcuto IEC 60050-161:1990 ¢ NameHeHnuem 1 (1997 ) u nepeBog Ha pycckuil A3blk MsmeHeHus 2
(1998 r.), UameHeHua 3 (2014 r.), U3smeHeHuA 4 (2014 r.) u NameHeHus 5 (2015 ) ykasaHHOro mMexayHapofHOro ctaH-
japTa.

MpuMedaHue — B HacToAwed Tabnuue ucnons3oBaHo cnegyiolliee ycnoHoe 0603HavyeHne CTeneHn cooT-
BETCTBUA CTaHaapTa:
- MOD — moguduuupoBaHHbIil cTaHgapT.

1) B Pocceniickoii depepauuu geiictayet FOCT P 50397—2011 (M3K 60050-161:1990).
2) B Poccuiickoit denepaunn geiictayet FOCT P 51317.4.6—99 (MAK 61000-4-6—96).

YK 621.396/.397.001.4:006.354 MKC 33.100.20 IDT

KrioyeBble CroBa: 9nNeKTPOMarHUTHas COBMECTUMOCTb, JMEKTPUYECKOE W 3MEKTPOHHOe oBopyaoBaHue,
YCTOWYMBOCTb K 3MEKTPOMAarHMTHbIM MOMeXaMm (MOMEXOYCTONYMBOCTbL), PAAMO4HaCTOTHOE NEKTPOMAarHUTHOE
none, TpeGoBaHus, UCTbITATENbHLIE YPOBHU, METOAbI UCMBITAHWIA, UCNLITATENLHOE 060pyaOBaHNE

Pegnaktop B.C. Kapmawes
TexHuueckuii pegaktop B.H. [Ipycakosa
Koppektop J1.C. fibiceHko
KomnbroTepHas BepcTka E£.0. AcmawuHa

CpaHo B Habop 31.10.2016.  MoanucaHo B nevatb 17.11.2016.  dopmaTt 60*841/8. lapHuTypa Apuan.
Yen. ney. n.6,98.  Yu.-usa. n.6,31.  Tupax 339k3.  3ak. 3019.
MoAroTOBNEHO Ha OCHOBE SNEKTPOHHOI BepcuM, NpefocTaBreHHol paspaboTYMkoM cTaHaapTa

W3aaHo n otnevataHo Bo ®rYMN « CTAHOAPTUH®OPM», 123995 Mocksa, MpaHaTHbIN nep., 4.
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