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BeeneHne K u3aMepeHusIM Ha COOTBETCTBUE
TpeboBaHMAM CTaHOAPTOB

3neKTpUYECKOe UMK 3NIEKTPOHHOE 060pyAoBaHMe, KOTOPOE UCNOJIb3yeT 0bLwyto
3JIEKTPUYECKYIO CETb UM MMEET NOTEeHLMaNbHY BO3MOXHOCTb reHepaLmum
3JIEKTPOMArHUTHOIO U3TYYEHUS, [OMXKHO NPONTU UCMbITAHUS HA COOTBETCTBUE
Tpe6oBaHMAM 3/IeKTPOMArHUTHON coBMecTUMocTm (IMC). 3Tu TpeboBaHMSA MOXKHO
pasnennTb Ha YeTbipe OCHOBHbIX TUMA UCMbITAHUI: U3MEPEeHMUE U3JTyHaeMblX

3/1eKTPOMArHUTHbIX MoMex (M3nyuyaembix IMI) U KOHAYKTUBHbBIX 3MIEKTPOMArHUTHbIX
nomex (KOHAYKTUBHbIX IMIT), cnbITaHNA Ha YCTOMYMBOCTL K M3JlydaemMbiM IMI un
KOHOYKTUBHbIM M.

Mpu TecTUpoBaHMM KOHAYKTUBHbIX IMIT cocpenoTounBalOTCS Ha CUrHanax,
NPUCYTCTBYIOLLMX B CETSIX NEPEMEHHOI0 TOKA, KOTOPbIE FreHepUpYyoTCS
TecTupyeMbiM ycTponcTeoM (TY). [Jmana3oH 4acToT, B KOTOPOM NPOBOAATCS
3TV n3MepeHuns, 06bi4Ho cocTaenseT oT 9 kly go 30 MMy, OgHako naMepeHus
B COOTBETCTBMM C TpeGoBaHUAMU BoeHHOro cTaHaapTa (MIL-STD) moryT
npoBOANTLCA B Bonee LWWMPOKOM AManasoHe 4acToT.

Mpun TecTupoBaHuu nsnydaemolx IMIM NpoBOAUTCS NOUCK CUTHANOB, U3JTyYaeMbIX
oT TY B cBO6GOAHOM NpoCTpaHCTBE. TUMNOBOW ANAMNA30H YacTOT 3TUX U3IMEPEHUN
coctaBnaet oT 30 My go 1 My unum 6 Iy, xota npaBuna PepepanbHON KOMUCCUU
no cpeacTteam ceasu CLLUA (FCC) TpeGytoT npoBeaeHms ucnoitalnin go 40 M.

Ha pucyHke 1 nokasaHo pasnnume Mexay msnydaembiMu IMI, ycTOMYMBOCTbLIO

K n3ny4daembiM IMI, KOHAYKTUBHBIMU IMIT 1 YyCTONYUBOCTBIO K KOHOAYKTUBHBIM
3MI1. YcTonumBocTb K n3nyyaemoiM IMI - cnocobHOCTb yCTPOMUCTBA UK
NpoAyKTa NPOTUBOCTOATb BO3AENCTBUIO U3JTyHaeMbIX 3/IEKTPOMArHUTHbIX NOJien.
YcToMumMBOCTb K KOHAYKTUBHBIM IMIT - cnocobHOCTb YyCTPOMCTBA MM NPOAYKTA
NPOTMBOCTOATb 3/IEKTPUYECKMM BO3MYLLEHMAM B CETAX MUTAHUSA UM KaHanax
cBsi3U. MicnbiTaHUs Ha YCTOMYMBOCTb K MOMEXaM B HAaCTOSILLEM JOKYMEHTE He
paccMaTpuBaloTCs.

[nsa Toro, 4To6bl Bo3HMKNA npo6aema IMC (HanpuMep, Koraa anexkTpoapesns
MellaeT NPUMEMY TeNIEeBU3MOHHBIX NPOrpaMMm), LLOJIKEH BblTb FeHepaTop uiu
WNCTOYHMK, Lienb CBA3N U NPUEMHMK. [lo nocnenHero BpemMeHun 6onbluas 4acTb
YCUNUIA Npu ycTpaHeHun npobnem IMC HanpaBnsnachk Ha NOHUMKEHWE U3NTYUYEHUN
MCTOYHUKA 0,0 NPUEMSIEMOTO YPOBHS. B HacTosLee BpeMsa NpoBoAMTCS Kak
TecTupoBaHue ypoBHsi IMI, Tak 1 UcnbITaHUS Ha ycTonumsocTb K IMIT.

N3nyueHne YcTONYMBOCTb K MOMEXam
(BOCMPMUMUMBOCTD)
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PucyHok 1. YeTbipe TMNa n3MepeHnin Npu NCNbITaHUAX Ha cooTBeTcTBKe TpeboBaHmsM EMC.
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[Mpouecc npoBeaeHUs U3MepeHun
Ha cooTBeTCTBME TPeboBaHUAM CTaHOAPTOB

Mpexxae 4YeM NPoOBOANTL U3MEPEHMS MPOAYKTA HAa COOTBETCTBUE TPeOOBAHNSM
CTaHQapToB, He06X0AMMO NOSYUNTh OTBEThI HA PSAA NPeaBapUTesibHbIX BOMNPOCOB:

1. The 6yoeT ocyllecTBAATLCS peanunsaums npogykTa (Hanpumep, B CLUA, Eepone
unu Anouum)?

2. K KaKoW KaTeropum oTHOCUTCS NPOAYKT (Hanpumep, obopynosaHue
MHPOPMaLMOHHbIX TexHonoruit (ITE); npoMbilieHHOE, HayYHOE UK
MeamumHckoe obopygnosaHue (ISM); asToMo6unbHoe 060pyfoBaHUE UK
o6opynosaHue cBs3m)?

3. Toe 6ygeTt Ucnosib3oBaThCA NPOAYKT (HanpuMep, 4S9 AOMALIHEro
MCMoJIb30BaHMA, A1 KOMMEPYECKOro UCMOosb30BaHus, A5 NErKON Ui
TAXENON NPOMbILWEHHOCTH)?

OTBETMB Ha 3TN BONPOCHI, MOXKHO YCTAHOBUTb, Kakne TpeboBaHMS K UCTIbITAHUSM
npUMeHMMbI K BaweMy npoayKTy B cooTBeTCTBUM € Tabnuuamu 1a m 1b,
npvBeLEHHbIMU HUXKe. HanpuMep, ecin yCTaHOBJIEHO, YTO NPOAYKT OTHOCUTCS K
o6opyaoBaHuNio HGOPMaLMOHHbIX TexHosorui (ITE) n 6yaeTt peanvsoBbiBaTbCs
B CLLIA, Heo6X04MMO NPOBECTU UCMbITaHUS NPOAYKTa B COOTBETCTBUM C HOPMaMu
yacTu 15 npasun PegepanbHoi Kommccum no cpeacteam cesasu CLUA (FCC).

CBoAKa MeXAyHapoaHbIX HOPMaTUBHbIX JOKYMEHTOB
(no aMuccuu nomex)

CISPR FCC EN Tun o6opypoBaHus

11 YacTb 18 EN 55011 [MpoMbiwneHHoe, Hay4Hoe unun
MeanUUHCKoe obopyaoBaHue

13 YacTb 15 EN 55013 PapvoBeluaTtenbHble NPUEMHUKN

14 EN 55014 BbiToBbIE 3N1eKTpUYecKne Nnpndopbl n
WHCTPYMEHTbI

15 EN 55015 dnoopecleHTHbIe UCTOYHUKN cBeTa/
CBETUNIbHUKN

16-1-1 AnnapaTtypa/MeTOAUKN U3MEPEHUN

22 YacTb 15 EN 55022 O6opynoBaHne MHGOPMALMOHHBIX
TeXHON0ornm

25 EN 55025 ABTOMOGMNbHOE 06OpYynoOBaHNE U
KOMMOHEHTHI

EN 50081-1,2 06wme cTaHpapTbl HA AMUCCUID

Tabnuua 1a. CpaBHeHue TpeboBaHWI PEryIMPYIOLLNX areHTCTB

Esponeiickme ctaHgapThl (EN)

Tun o6opynoBaHusa AMuccusa nomex
06opynoBaHue 0bLEro Ha3HaYeHUs EN 50081-1
Hunble 30HbI

npOVI3BO,EI,CTBeHHbIe 30HbI C ManbIiM 3HEpFOI'IOTp96ﬂeHVIeM

MpoMbIWNEHHbIe 30HbI EN 50081-2
MpoMmsllLNeHHoe, HayyHoe 1 MeaunuuHcKoe o6opynosaHue (ISM) EN 55011
MpueMHUKY ayamno v TeneBeLaHuns EN 55013
BbITOBbIE 3N1EKTPUYECKUE NPUOOPHLI U MHCTPYMEHTHI EN 55014
O6opynosaHue nHdoOpMaLMOHHbIX TexHonorui (ITE) EN 55022
ABTOMOGMNbHOE 060PYAOBAHME M KOMMOHEHTHI EN55025

Tabnuua 1b. OcHoBHble Tpe6oBaHUSA €BPONENCKUX HOPM
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EBponenckune ctaHgapThl

EN 55011 (CISPR 11) NMpoMblliieHHOe, Hay4YHOe U
MeAuLUMHCKoe o6opyaoBaHue

Knacc A: ucnonb3syeTcsi B yUpexAeHUsIX, HO HE B OMALUHMX YCIIOBUSIX.
Knacc B: npurogHo nsi Ucnonb30BaHWs B OMALIHUX YCIOBUSIX.

lpynna 1: naGopaTopHoe, MeAMLMHCKOE 1 Hay4yHoe 06opyaoBaHue (Hanpumep,
reHepaTopbl CUrHaN0B, M3MepUTESbHbIE MPUEMHUKM, HAaCTOTOMEpPbI, aHaIM3aTopsl
CMeKTpa, UMNYJbCHbIE UCTOYHMUKU NUTAHNSA, aBTOMATUYECKME BECHI U
3NEKTPOHHbIE MUKPOCKOMbI).

[pynna 2: npoMbliwneHHoe ob6opynoBaHMe C MHOYKLMOHHbBIM HarpeBom,
obopynoBaHue ¢ AN3NEKTPUYECKUM HArpeBOM, MPOMbILLSIEHHOe 060pyaoBaHue

C MUKPOBOJTHOBbIM HarpeBoM, flOMaLLHNE MUKPOBOJIHOBbIE NeYn, MeAULMHCKNE
annapatbl, 060pyf0BaHME UCKPOBOW 3p03U1K, annapaThl TOYEYHOW CBAPKU
(HanpuMmep, NnaBneHne MeTansa, Harpes 60/IBaHOK, HarpeB KOMMOHEHTOB,
06bl4Has NanKa u Nanka TBEPAbIM NPUMNOEM, CKJIENBaHWE OepPeBsAHHbIX U3AeNNN,
CBapKa 1M34ennn us nnactMmacc, 06paboTka NpoayKTOB NUTAHMS, OTTanBaHue
NPOAYKTOB NUTaHuA, cylwKa 6yMaru, o6opyaosaHue 419 MUKPOBOJSIHOBOM Tepanuu).

EN 55014 (CISPR 14)

PaboTatowme Ha 3N1eKTPOMOTOPAX U HarpeBaTesibHble 3IeKTpUYecKkume
npubopbl 415 6bITOBOrO U NOJ0GHOr0 MPUMEHEHUS, INEKTPUYECKNE
MHCTPYMEHTbI U 3JIeKTpUYecKme annapatbl. B 3aBMCMMOCTM OT HOMUHAJIbHOM
MowHocTn TY ncnonb3ynTe oguH U3 Npenenos, NpUBeAEHHbIX B Tabnuue 1c.

EN55014 KoHpykTusHble IMI, 6biToBbIE 3nekTponpubopsl, QP
EN55014 KonpykTusHble 3MI, 6biToBbIE 31eKkTponpubopbl, AVE
EN55014 KoHpykTueHble 3MI, geuratenu < 700 BT, QP

EN55014 KonpykTueHblie 3MI, geuratenu < 700 BT, AVE

EN55014 KoHgykTusHble 3MI, geuratenu > 700 BT, < 1000 BT, QP
EN55014 KoHpykTueHble 3MI, geuratenu > 700 BT, < 1000 BT, AVE
EN55014 KoHpykTueHbie 3MI1, geuratenu > 1000 BT, QP

EN55014 KonpykTusHblie 3MI, geuratenu > 1000 BT, AVE
EN55014 N3nyyaembie IMI, 6biToBbIE 31eKTponpubopbl, QP
EN55014 N3nyyaembie IMI1, 6biToBbIE 3neKTponpubopsbl, AVE
EN55014 U3nyuaemble IMI, peuratenn < 700 BT, QP

EN55014 U3znyyaembie IMI1, peuratenu < 700 BT, AVE

EN55014 Usnyyaemble MM, geuratenn > 700 BT, < 1000 BT, QP
EN55014 U3nyuaemble IMI, geuratenu > 700 BT, < 1000 BT, AVE
EN55014 U3nyyaemble 3MI, geuratenu > 1000 BT, QP

EN55014 U3nyyaembie IMI1, peuratenu > 1000 BT, AVE

roe QP - kBasunukoBoe 3HauyeHue, AVE - cpefHee 3HayeHune

lMpumeyaHve: amManasoH 4acToT KOHAYKTUBHbIX IMI - o1 150 kly no 30 My 1 nsnyyaembix IMI -
ot 30 o 300 Mlu.

Ta6nuua 1c. TecTbl, 6a3upytoLmMecss Ha HOMUHANbHOW MOLLHOCTH

EN55022 (CISPR 22) 06opynoBaHue NHGOPMALMOHHbIX
TexHonorun (ITE)

O6opynoBaHue, 418 KOTOPOro OCHOBHOW GYHKLMEN SABNISIETCS BBOJ, COXPaHeHMe,
oTobparkeHue, NOUCK, Nepenaya, 06paboTKa, KOMMYTALMA UM KOHTPOJIb AaHHbIX
(Hanpumep, o6opyaoBaHne 06paboTKM OaHHbIX, 0PUCHbLIE MALLNHBI, 3IEKTPOHHOE
o6opynosaHue i 6u3Heca, TeNIEKOMMYHMKaLMOHHOe 06opynoBaHue).

Knacc A ITE: He npegHa3Ha4yeHo AN NPpUMeHeHns B ObITOBOM 06CTaHOBKE.
Knacc B ITE: npegHa3HayeHo gns npuMeHeHust B 6bITOBOM 06CTaHOBKE.
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PepepanbHasa KOMMCCUA NO CPeACTBaM CBA3N
CLLA (FCC)

O6opynoBaHue FCC

PapvoBelyaTtenbHble NPUEMHUKN

BbiToBbIE 31IEKTPMYECKME NPUBOPBI/MHCTPYMEHTbI YacTtb 15

DnoopecUeHTHbIE UICTOYHUKN/CBETUITBHUKN

O6opynoBaHne MHPOPMALMOHHbIX TexHonorui (ITE)

MpoMbIlWeHHoe, HayyHoe U MeauLmMHcKoe o6opynosaHue (ISM)

[OnanasoH 4acToT U3MepeHUst KOHAYKTUBHbIX IMIT: YacTtb 18
oT 450 Kkly mo 30 My,

[OuanasoH 4acToT n3MepeHuns nsnyyaembix IMI:
o1 30 o 1000 My, 40 My

Ta6nuua 1d. HopmaTueHble fokyMeHTbl FCC

®epepanbHas koMmuccus no cpeacteam ceasm CLUA (FCC)
YacTb 15 npaemn FCC: pagno4acToTHbIE yCTPOMCTBA —
HenpeaHaMepeHHble U3y4aTenu

O6opynoBaHve, HeMpeAHaMepPeHHO U3nyyatoLiee NoOMexu, KOTopble MOryT
MoOBMMATb Ha PaboTy APYrUX YCTPOWNCTB (HanpmMep, LWMPOKOBELLATESIbHbIE
TB-npuéMHukn, paguosewatesibHble YM-NpUEMHUKN, NPUEMHUKN PaANOCBA3N
B 06LLeCTBEHHOM AMana3oHe, CKaHMpYyoLWMe NPUEMHUKI, yCTPONCTBA
TB-nHTepdenca, okoHeUYHble yCTPoMCTBA KabesibHbIX CUCTEM, MEPCOHAbHbIE
KOMMblOTEPbl U NepudepuinHblie ycTponcTBa knacca B, umdposbie ycTponcTea
knacca B, undpposbie ycTponcTBa U nepudepurinHbie yCTponcTBa Knacca A u
BHELUHWE UMNYJIbCHbIE UCTOYHUKN NMUTAHUS.

Lindposble ycTponcTBa Kacca A - ofig UCNONb30BaHNS B KOMMEPYECKUX LeNsX.
Lindposbie ycTponcTea knacca B - ona ncnonb3oBaHUsa B AOMALLIHUX YCITOBUSIX.
B cnyyae Heo6xoAMMOCTM NONyYEHUs NOMOLLM AN afanTauMm NPpUMMeHMMoro

TpeboBaHMA obpalLaTecb B OpraHbl roCyAapCTBEHHOIO PeryinpoBaHus —
cM. [MpunoxkeHue E ons nonyyeHms KOHTaKTHOM MHbOpMaLUK.
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TpeboBaHuA K naMepunTenbHoMy npuemMHunky IMI

CywecTByeT HECKOJIbKO TpeboBaHU 1S NPOBeAEHUS U3MEPEHUN YPOBHS
IMI Ha cooTBeTcTBUE TpeboBaHMAM cTaHAapToB. Bo-nepBbix, 3T0 Hanu4ne
n3MepuTenbHoro npuémHmnka IMIM, Takoro kak N9038A MXE, koTopbii
cooTBeTcTBYeT TpebosaHuam ctaHaapta CISPR 16-1-1 1.

N3mepuTenbHbii npuéMHMK IMIT, cootBeTcTBYytOWMIA CISPR 16-1-1, ponxeH umeTtb
cnepytowme pyHKLMOHaNbHbIE BO3MOXHOCTM B AMana3oHe oT 9 kly po 18 IMu;
— HOMMWHanbHas abconTHas NOrpeLwHOCTb U3MepeHnst ypoBHs: +2 ob
— noJsiockl nponyckaHus (no yposHio -6 ab), onpeaenéHHble B COOTBETCTBUM C
TpeboBaHuamu ctaHgapta CISPR, kak nokasaHo B Tabnuue HUxe:

Monoca nponyckaHus [OwnanasoH yactoT

200 Iy, 0719 po 150 kly,

9 kly 01 150 kl'u go 30 MIy,
120 kly Ot 150 kl'y oo 1000 Ml
1 Ml (MMnynbcHasn) OT1p018TITy

MpuMeyaHue: aMNINTYAHO-4YacTOTHAA xapakTepucTuka (AYX) dunbTpoB fomKHa TakKe
HaxoAUTbCA B Npefenax “Macok”, onpefenéHHbix ctaHaaptom CISPR 16-1-1.
— OEeTEeKTOpP NUKOBbIX 3HaLIEHI/II2, KBa3MMUKOBbIN L0EeTeKTOop, AeTeKTOop cCpegHux
3HAYeHUN n LEeTeKTOop cCpeOHeKBaApaTU4YeCKUX-cpegHux 3HaYeHun
C HOPMUPOBAHHbLIMY 3HAYEHMSIMY BPEMEHM 3apsaa 1 pa3psana, a Takxe
KOHCTaHT uaMeputena onasa KBasnunuKoBoro geTeKTopa (CM. npunoxeHue D, roe
npvBeAeHo onMcaHne 3TUX 4eTEKTOPOB)
— HOPMMWPOBAaHHbIV BXOLHON UMMeAaHC C HOMUHAJbHbIM 3HayYeHneM 50 Om;
paccornacosaHus onpepenstoTtcsa B Buge KCBH
- 3¢ deKTMBHOE 3KpaHMpPOBaHMeE, NO3BOJISAOLEE MPONATM TECT HA 3aLULLEHHOCTb
NPOAYKTa B NoJie UHTEHCUBHOCTbIO 3 B/M
— COOTBETCTBMWE UMMYJIbCHOWM XapaKTepuUCcTMKu TpeboBaHusiM ctaHpapTa CISPR
— CcooTBeTCTBMeE Oopyrum 0CO0bIM Tpe6OBaHI/IﬂM, KOTOpPble KacakTca ypOBHeI;I
FAapMOHUK U UHTEepPMOOYNAUNOHHbIX MNCKaXXeHum

Mpun TecTUpoOBaHMN MMMYSILCHOM XapaKTEPUCTUKM HA COOTBETCTBUE TPeboBaHMAM
ctaHpapta CISPR wnpoKononocHble UMNYAbCbl C 3a4aHHON CNEKTPAIbHON
NJOTHOCTbI M U3MEHSAIOLWENCS YaCTOTON NMOBTOPEHMS MOAAITCS HAa BXOA,
n3MepuTenbHoro npuéMHunka IMI. KBasmnukoBbin 4eTEKTOP A0JIXKEH NU3MEPSATb
3TU UMNYNbChI, UMeKLLNe 334aHHbIN YPOBEHb, C HOPMUPOBAHHOM MOMPELLUHOCTbH.
[ns o6ecneyeHns cOOTBETCTBUS 3TUM TPeOOBAHWUAM NPU TECTUPOBAHUN
MMMNYNbCHOWM XapaKTepUCTUKN NoApa3yMeBaeTCs, HO He onpeaensieTcs
CTaHAAPTOM, YTO NPUEMHUK AOJIXKEH 06nafaTth cneayLwmMm CBOMCTBaMK:

- lMpeceneKkunss — [OCTMraeTcs C NOMOLLbIO BXOAHbIX GUNILTPOB, KOTOpbIE
OTCNeXKMBAKT HAaCTPOWMKY NPUEMHUKA AJ1S YMEHbLIEHMS WMPOKOMNOSIOCHOMO
LWYyMa, Meperpy>KatLero BXogHON CMECUTENb

— YyBCTBUTENbHOCTb M AUHAMUYECKMI Anana3oH — npuémHmnk MM gonxeH
MMEeTb [0CTAaTOYHO HU3KMI YPOBEHb COBCTBEHHbIX LLYMOB, YTOObI 06ecrneynTb
N3MepeHne CUrHaNoB NP HU3KOW YacToTe noBTopeHns umnynscos (PRF)

[ns obecneyeHnsi TOHHOCTU U3MEPEHUIN peKOMeHAayecs, YTo6bl NPUEMHMK obnapan
dyHKUMEN 06HapyKeHUs neperpysku. [ns npoBeAeHUs TOYHbIX U3MEPEHUN
NPUEMHUK [OJKEH HAXOAUTLCS B IMHENHOM PaboyeM PEXUME, U HE [OJIKHO
6blTb COCTOSAHUS HACbILLEHUS HA BXOAHOM CMecuTesNie B pe3yfibTaTte nogayu
60MbLUMX Y3KOMOMOCHbIX CUrHAJIOB UM LUMPOKOMOJIOCHbIX NoMex. [onesHas
cxeMa 0OHapy»XeHusi neperpyskv 6yneT npedynpexxnatb nojib30BaTens o
COCTOSIHUSIX NMeperpy3Ku BO BCEX AMana3oHax 4acToT U BO BCeX paboyumnx pexunmax.
YcoBepLleHCTBOBaHHAs CXxeMa n3MepeHns 1 obHapyXeHus neperpysku byner
aBTOMaTMYeCKM YCTaHaBMBATb ANaNa3oH U3MepeHU UM aBTOMaTUYeCKM
BCTaB/ATb OCTATOYHOE ocnabrieHne nepes NepBbiM CMeCcUTENEM ANs
M3MEPEHNs CUTrHana B YCJIOBUAX, KOFAa COCTOSIHWE Neperpysku oTCyTcTBYeT.

TpeboBaHus oNns namMepeHUn Ha YactoTax Bbiwe 1 My,

B cootBeTCcTBUM C TpeboBaHuamu ctaHgapTa CISPR nonoca nponyckanusa 1 My
TpebyeTcs AN NpoBeAEHMS U3MePEHUN B AuanasoHe yactoT Bbiwe 1 [Ty,
CrnepyeT Tak)Xe OTMETUTb, YTO KBAa3UMUKOBbLIA AETEKTOP AJ1 U3MEPEHUN B
OunanasoHe yacToT Bblwe 1 Ty He TpebyeTca. TecTUpOBaHUM UMNYNIbCHOWM
XapaKTepuUCTUKM Ha cooTBeTCcTBMe TpeboBaHusaM cTtaHpapTa CISPR Ha yacToTax
Bbiwe 1 [Ty He TpebyeTcs, HO Ba)KHA NPEBOCXOAHAA YyBCTBUTENbHOCTb
M3MepUTENIbHON CUCTEMbI AN LOCTUXKEHUS [0CTAaTOYHOro0 AMHAMUYECKOr0
AnanasoHa npu NpoBefeHNn U3MepeHnn.

B cooTBeTCTBMM C AeNcTBYOWMUMIN B HacTosiwee BpeMs HopMmamu FCC,
MaKcUMarnbHas 4YacToTa TeCTMPOBAHMA AOJIXKHA GbiTb paBHa NATON rapMOHUKe
HauvBbICLLIEN TaKTOBOM YacTOTbl AJ1A U3/y4YaTenel HenpeaHaMepeHHbIX

nomex (HanpuMmep, KoMnbloTepoB 6e3 MHTepdeinca 6ecnpoBOLHON CBA3N) U
[ecaToV rapMOHUKe O UCTOYHMKOB MOJIE€3HbIX 3/IEKTPOMArHUTHbIX CUTHA0B
(Hanpumep, coToBble TenedoHbl AN 6ECNPOBOAHbIE SIOKASbHbIE CETH).

CISPR - Comite International Special des
Perturbations Radioelectriques
(MexxayHapoaHbIi cneunasnbHbIi KOMATET
no paguonomexam)
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N3mepeHMe KOHAYKTUBHbIX IMI1

TecTupoBaHue aMUCCUM NOMEX AESINTCS HA U3MEPEHUS KOHAYKTUBHbIX IMIT un
nsny4yaembix IMI. CnenynTe npuBeAeHHbIM HUXKE LWaraM, 4Tobbl HACTPOUTb
n3MepuTenbHoe o6opynoBaHue, NpuHagnexHoctu nu TY.

YcTaHOBKA AN1a U3MepeHns KOHAYKTUBHbIX IMI

B ctaHpapTe ANSI C63.4 onvcaHa KOHKpeTHasa yCTaHOBKA 418 U3MeEPEHUS
KOHAYKTMBHbIX IMI. B yactn 15 npasun PepepanbHoOM KOMUCCUMM NO CPeACTBAM
cea3u CLUA (FCC) petanusupyloTtcs npegesbl ons atux tectos. O6pawanTech

k ctaHgapty ANSI C63.4 pna nonyyeHuns camon nocnegHen nidopmaunm ob
YCTaAHOBKE ANS U3MepeHUs KOHAYKTUBHbIX IMI — B ctaHpapTe CISPR 22
npvBeaeHa aHanornyHas yCTaHoBKa A1 U3MepeHns KOHAYKTUBHbIX IMI (ana
eBPONeNCKUX cTaHaapTos c o603HavyeHnemM EN).

KoHdurypmnpoBaHme NnpMeEMHUKA

MopcoenuHnTe K M3MepuTenbHoMy NpuéMHuky IMI, Takomy kak N9038A MXE
koMmnaHum Keysight Technologies, Inc., uenb cTabunusaumm umnegaHca IMHUN
(LISN) n TY. ®yHkuus LISN 6onee nogpo6Ho onuncaHa B MNpunoskernun A.

1. OTcoepuHuTe BXOA NPUEMHMKA.

2. YcTaHOBMTE Hafnexallni gnuanasoH 4acToT, BbibpaB nonocy 4yacTtoT B
B COOTBETCTBMU co cTaHaapToM CISPR, npu aToM Takke BbibupaeTca
COOTBETCTBYIOLLAS NOJIOCa NponycKaHus. Bbibepute npaBuibHbIA AMana3oH
B Tabnunue ckaHMpoBaHus u Bkntounte BY-npecenekTop.

3. Ucxops 3 Tvna obopynoBaHus U TpeboBaHWUI perynmpyowero opraxa,
BblGEpPUTE COOTBETCTBYHOLLYIO OFPaHMYNTENbHYO JIMHUK U3 LUMPOKOro Habopa
OrpPaHMYUTESIbHbIX JIMHUN B U3MEPUTENbHOM NPUEMHUKe IMIT.

anIMe‘-IaHI/IeZ cnepyrwuias nocnenoBaTesibHOCTb WAros no npoBegeHuio I/I3MepeHVI17I ana
onpegeneHnsa COOTBeTCTBUA TpeGOBBHMﬂM CTaHOAapTOB C UCNONIb30BaHNEM
n3MepuTesibHoro Flpl/léMHVIKa 3aMn npegnosiaraeT, YTO U3MepUTenbHada yCTaHOBKa U
I/I3MepMTeJ1beII;I I'IpMéMHVIK COOTBETCTBYHOT TpeﬁOBaHI/IHM cooTBeTCTBYyHOLLErO
CTaHfapTa, N 4T1o HaCTpOFIKa CUCTeMbl 3aKOHYeHa, ecnun Takasa HaCTpOVIKa 6bina

HeobxoamMma.
Open

Look in: IO Limits V‘ Qe Er

Name Size | Type Date Modified A
@ EN 55022, Class B Cond, Quasi-Peak.lim 1KB LIMFile 12/16/2010 10:21 AM
EN 55022, Class B Rad (10m).lim 1KB LIMFie 12/15/2010 10:21 AM
EN 55022, Class B Rad, Average (3m... 1KB LIMFile 1182011 4:56 PM
EN 55022, Class B Rad, Peak (3m).lim 1KB LIMFie 1/18/2011 4:56 PM
FCC Part 15, Class A Cond AVE.lm 1KB LIMFie 12/16/2010 10:21 AM
FCC Part 15, Class A Cond QP.lim 1KB LIMFile 12/16/2010 10:21 AM
FCC Part 15, Class A Rad (3m).lim 1KB LIMFie f18/2011 4:56 PM
FCC Part 15, Class A Rad {10m).lm 1KB LIMFile /16/2010 10:21 AM
FCC Part 15, Class B Cond AVE.lim 1KB LIMFie 010 10:21 AM
[=]Fcc Part 15, Class B Cond QP.lim 1K8 LIMFie /16/2010 10:21AM
FCC Part 15, Class B Rad {3m).lm 1KB LIMFile 12/16/2010 10:21 AM
FCC Part 15, Class B Rad (10m).lim 1KB LIMFie /16/2010 10:21 AM
GB9254 1998, Cond Class A, Averag... 1K8 LIMFile 12/16/2010 10:21AM &
= v
Fleneme:  [FCC Part 15, Class B Cond GP v [Coeen ]
Fies of type:  [Legacy Limit Data ("lim) v [ cenca |

PucyHok 2a. OrpaHuynTenbHble TMHUU, COOTBETCTBYOWME HopMaM YacTu 15 npasun FCC
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KoHdurypmposaHue npnéMHmnka (npogonxkeHue)

4. 3aTeM 3arpysuTe KopppekTupytowme koapouumneHtol gns LISN ns cnmucka
npeobpa3soBaTenen, KOTOPbIN JOCTYNEH B U3MepUTENbHOM NpuémMHuke IMI.

Ope
Look in: | (3 Ampcor v O 2
Name Size | Type Date Modified

|=] 119404 Close Field Probe (30... 1KB ANT File 12162010 10:21 AM
119414 Close Field Probe (S k... 1KB ANT File 010 10:21 AM
J@ Biconical {30 MHz to 300 MHz)... 1KB ANT File 42010 10:21 AM
@ Broadband (26 MHz to 3 GHz)... 2KB  ANT File 010 10:21 AM
@ Double Ridged Horn (1 GHz to.. 1KB ANT File 010 10:21 AM
] LISN - 10A (9 kHz to 30 MHZ)... 1KB ANT File 12/16/2010 10:21 AM
@ Log Periodic (200 MHz to 2 GH.. 2KB ANT File 12/16/2010 10:21 AM
Filename: |LISN - 104 {9kHzto 30 MHz) v Open

Files of type: | Legacy Antenna Comections {".ant) v Cancel

PucyHok 2b. KoppekTtupytowme koacdduumeHTsl npeobpasosatenen gna LISN

Mocne 3arpy3ku KopppekTUpywmx koadouumnentos ans LISN n
OrpaHMYUTENBHBIX IMHUIA U 3aMyCKa CKaHMPOBaHMS Ha M306pakeHne Ha aKpaHe
NPUEMHMKA [OXKHO BbIFNAAETh, KaK Ha Ha PUCYHKe 3.

EMI Receiver - Frequency Scan
Meas Setup

Smooth ) T
Atten: 10 ds SelectSignal|

1
N

SignalLists|

Step Control
Step Size &b
Dwell Time

Scan Table»
VBW 90 kHz

SG| TRC  FREQ PERK AIPL QPD ALPL EAV/G AIPL PEAKLLIA  QPDLLTA Detectors

ull—————— Wessure)
=== =
-E'======
1 s aziuz
o 752 e = | ———————

|nss staws 1 DC Coupled

PucyHok 3. OTo6paxkeHune ¢ 0OrpaHNYNTENbHBIMU IMHUAMU U KOPPEKTUPYIOLWUMU KO3bdULMeHTaMun
ONs TEeCTUPOBAHUSA KOHAYKTUBHbIX IMI
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lMpoBepeHMe N3MEPEHUN KOHOYKTUBHbIX IMI1

Tenepb B M3MepuTensHoM npuémHuke IMI ycTaHoBNIEeHbl BCce He06X0aMMble
napameTpsbl, BKJ1l0Has NOS0CY NPOMNYCKaHMUs, AMana3oH YacToT, KOMNeHcaumo
BAnsiHuA LISN u orpaHuuntensHyto nnHuio. Ho ecTb ewwé ogHo 06cTOATENLCTBO,
KOTOpOe C/iedyeT YYUTbIBATb, MPEXAE YEM NPUCTYNATb K U3MEPEHUIO
KOHAYKTUBHbIX IMI1, - 3T0 BNUSIHME OKpyXKatoLwen cpefbl Ha pe3ynbTaTthbl
n3MepeHus. Kabenb nutaHus, coegunsirowmi LISN ¢ TY, MoxkeT oencTBoBaTb Kak
QHTEHHA 1 CTaTb NPUYUHON NOSIBJIEHWS JIOXKHbIX OTK/IMKOB Ha aKkpaHe TY. YTo6bl
y6eanTbcsa B OTCYTCTBMM 3TOrO, BbIKAOYMTE NUTaHe TY 1 NnpoBepbTe N0 3KPaHy,
4TO LUYMOBOW MOPOr N0 KpanHen Mepe Ha 6 Ab HMXKe OrpaHNYUTENbHON INHUMK,
KaK NOKa3aHo Ha PUCYHKe 4.

EMI Recsfver. - Frequency Scan
RF2 PRESEL | 500 A\DC_| CORREC_| | SENSEINT[SOURCE OFF | ALIGNAUTO
FREQUENCY SCAN  Sean DeletelSionals)

G Trig: FreeRun >11
Atten: 10 dB Select Signal
4

Delete Signal

Delete All

Delete Marked

Delete
Unmarked|

VBW 90 kHz Dwell Time 382 ps(4.5 kHz)

PEAK AIIPL GFD ANPL VG AlIPL PEAKLL1A | OPDLLIA

s 1 DC Coupled

PucyHok 4. TecTupoBaHue Ha OTCYTCTBUE BINSIHUSA CUTHANOB OKpYXKaloLwen cpeabl

Bknwounte nutaHune TY 1 HabnwopanTe nsobparkeHme Ha akpaHe. Ecnv curHanos,
NpeBbILLAOWMNX OFPAHUUYUTESIBHYIO JIMHUIO, HET, 3TO 03Ha4aeT, 4To TY ycnewHo
NpoLLJIO TECT M YA0BNEeTBOPsieT TpeboBaHUSAM K NpefesibHbIM YPOBHAM noMex
NpPoBOANMOCTU. [laHHbIe U CUrHASbI, 6BIN3KME K OFPaHUYNUTENbHON INHUN,
BO3MOXHO, NnoTpebyeTcsa cobpaTb A1 0TYETA. HanoMHUM, 4To TecTMpoBaHue
OOJI>KHO BbITb NPOBEOEHO KaK Ans ¢a3Horo, Tak U HEMTPasibHOro NPOBOAOB.
Ecnv Ha akpaHe MMeTCa CUrHabl, NPEBbILIAOLWME OrPaHNYUTENBHYIO JIUHUIO,
TpebyeTcsa 6osee TWATENbHbIN aHaNU3.

EMI Receiver - Frequency Scan
c =T ) 01:32:44 PMFeb 09, 2011
FREQUENCYSCAN  Scan TRACE Dslete Slona's
Smoath G Trig: Free Run 11
Scan Atten; 10 dB Select Signal

Delete Signal

Delete All

Delete Marked

Stop 30 MHZ|
VBW 90 kHz Dwell Time 382 ps(4.5 kHz)

FEAK ALIPL QFD ANPL EA/G ATPL FEAKLL1A  OQPDLL1A

STATUS 1 DC Coupled

PucyHok 5. KoHgykTueHbie 3MIM ot TY
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MpoBeaeHne naMepeHuin KoHaYKTUBHbIX IMI (NpogomxkeHue)

Ha cnepytoliem Lware AOMXKHO BbINONHATLCS KBA3WMUKOBOE N3MEPEHUE OTKIIMKOB
CUTHana, NpeBbILLALLMX YPOBEHb OrPaHUYUTENbHON IMHUKU. 3TO AOCTUrAeTCs
NyTEM MOMeLLeHUsl 3TOr0 CUTHaNa B CMUCOK U3MEPUTENIbHOMO NpuéMHuka 3MIM un
NMOBTOPHOIO M3MEpPeHNUs C UCMOoJSIb30BaHWeM BbiBpaHHOro aetektopa. Tenepb Bce
3HAYEHUSI U3MEPSIEMOr0 CUTHaNa 3aperncTpupoBaHbI.

TecTupyemoe yctpoicteo (TY) npoxoauT 3TOT TECT, €CIN HUKAKUE U3MEPEHHbIe
KBa3UMNWKOBbIe 3HAYEHUSA HE NPEBLILIAIT KBA3UMUKOBYO OrPaHNYNTENTbHYIO
JINHUIO, U HUKaAKNe U3MepEHHbIe CpefiHNe 3HAaUYEeHUs! He MpeBbIWatoT
OrPaHUYUTENBHYIO JIMHUIO CPEOHUX 3HAYEHUW; NMO0 HUKAKNE N3MEPEHHbIe
KBa3WMWKOBbIE 3HAYEHUS HE MPEBbILLIAKT OrPAHUYUTENBHYH JIMHUIO CPeaHUX
3Ha4YeHun.

EM| Receiver - Frequency Scan
I RF PRESEL [ 50RA\DC | CORREC | | SENSEINT| SURCEOFF | ALIGNAUTO 0124011
Select Signal 1 FREQUENCYSCAN  Scan Sweepl/Control
I CISPR Smooth Gy Trig: Free Run > :
Remoasall Atten: 10 dB ot BN 1 .- 10 a8 —
Mkr1 15.997407 MHz  Frequency 16 MHz Scan

62.583 dBUV o single Cont

A

|
NN
i
L
" LJ’JLU MrWJ
|

VBW 90 kHz Dwell Time 382 ps (4.5 kHz)

sic TRC FREQ PEAK AP QFD ANPL AVG AIIPL PEAKLLIA | QPDLLIA

(™ [1 15997 MHz |61.722 dBuV _ |61.594 dBUV  |61.479dBuV [1.722d8 |
| 222 25 | e | e S | e e |

Stop 30 MHz

=3 StaTUs 1 DC Coupled

PucyHok 6. HeynauHbi pe3ynbTaT M3MepeHus KOHOYKTUBHbIX IMI1 ¢ ucnonb3oBaHWeM KBa3snNMKOBOro
feTekTopa

HanoMHWM, 4To TECTUPOBaAHUE [OMXKHO ObITb NPOBEAEHO A1t BCEX NPOBOAOB:
da3HbIX 1 HerTpanbHoro, NM6o ansa scex ¢das. Ecnu HekoTopble 3HaYeHUs
NMPEBbILAT KBAa3UMUKOBbIN YPOBEHb NPU UCMOSIb30BaHUWN KBA3UMUKOBOI0O
LEeTEeKTOpa, a TaKXKe NPeBbIAT OrpaHUYMUTENbHY JIMHUIO CPeAHUX 3HAYEeHUN
NPy UCNOJIb30BaHUN AETeKTopa CPeAHMX 3HAaYEHUN, noTpebyeTcs BbIMONHUTL
NMOWUCK M YCTPaHEeHME HEUCMNPABHOCTEN N YaCTUYHO nepepaboTaTtb
KOHCTPYKLMIO.
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N3mepeHune nanyyaemoix IMI

Mpouecc npoBeneHnst U3MepeHun nsnyyvyaembix IMM He sBNSETCSA TAaKUM

XXe NPOCTbIM, Kak N3MepeHne KOHAYKTUBHbIX IMII. B aToM cnyyae nmeetcs
[ONOJIHNTE NIbHAA CNOXHOCTb, CBA3aHHAsA C U3JTyYEHUSAMU OKpPYyXKaloLwen
cpenbl Ha OTKPbLITOM BO3AyXe, KOTOpble MOryT CTaTb NPensaTCTBUEM NpU
namepeHnsx nsnydaemoix IMM ot TY. K cyacTbio, CyLLeCcTBYIOT METOAbI,
NMo3BONSAKOLME OTAENUTL NOCTOPOHHME CUTHANbI OKPYXKakLwen cpelbl, Takue
KaK TeNEBU3NOHHbIE CUTHAbl, CUTHAMbl C YaCTOTHOW MOAYNAILMEN U CUTHAMbI
COTOBOW pagMocBa3u, oT curHanos TY.

TpeboBaHMSA K OTKPbITONM N3MEPUTESIbHOW NJolanKe

TecTupyemble yctpoiictea (TY) N3MepsAOTCSA Ha OTKPLITOW U3MEPUTESbHON
nnowapnke. Cranpaptol ANSI C63.4 n CISPR 16-1-1 ycTaHaBnmBawT TpeboBaHus
ONA OTKPbITON N3MEPUTENbHOM NIOWAAKN, BKIOYAOLWas creaytoLine:
- MpepnoytutensHoe nameputensHoe pacctosHue: 3, 10 unu 30 MmeTpos
- Pa3MeleHune aHTeHHbI: Ha BbicoTe oT 1 40 4 MeTpoB
- 30Ha, Ha3biBaeMas "annuncoM CISPR" c 6onbwinm guaMeTpoM, paBHbiM 2X,
1 MasibiM OMaMeTpPoM, paBHbIM 4/3 ¢ X, rae X - naMepuTesibHOE PacCcTOsHUE;
31MMC AoJXKeH BbITb cBO6OAEH OT Nt0OLIX OTpaXkalLWwmx 06bEKTOB
- MeTtannuyeckas nnacTvHa 3a3eMsieHUs A8 30Hbl U3MEPEHUS

- Bonblwoi anameTp = 2X —_—

A

Manbin guametp = /3 ¢ X

B < X—+——> N

AHTEHHa TY

PucyHok 7. 3nnunc CISPR

Bonee nogpobHas nHpopMaums, Kacarowasacs TpeboBaHUSA K OTKPbITON
M3MepuTenbHOW NiowanKke, npusegeHa B ctaHgaptax CISPR 16-1-1 n ANSI C63.4,
a Takxe ANSI C63.7. Kpome Toro, B ctaHgapte ANSI C63.7 onvcaHa KOHCTpYKLMSA
OTKPbITON N3MEPUTENBHOW NAOWAAKN.

MpuMeyaHune: ana namepeHus nanydaembix IMI npu ucnbiTaHWaX Ha COOTBETCTBUE
TpeboBaHMAM CTAHAAPTOB MOTYT TaKKe UCMosb30BaTbhCcs Ge3axosas
3KPaHWPOBAHHAsA KaMepa C U3MepuTesibHbIM paccTosiHueM 10 MeTpoB U
GTEM-qauenku.
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YcTaHOBKa AN U3MepeHus usny4dyaembix IMI

MpumeyaHuve: cneayrowas Nocaeno0BaTeNIbHOCTb LWAroB Mo NPoOBeAEeHUI0 MU3MEPEHUIN Ans
onpefeneHNs COOTBETCTBUSA Tpe6OBaHMAM CTaHAAPTOB C MCNOJIb30BaHUEM
n3MepuTenbHoro npuémHmnka MM npegnonaraert, YTo YyCTAaHOBKA AN U3MEpPEeHMs
n3nydaeMbix IMI cooTBeTCTBYOT TPE60BAHMAM COOTBETCTBYIOLLEro CTaHAapTa.

1. PasMmecTuTe aHTeHHyY, TY 1 uaMeputenbHbl NpUEMHUK IMI, Kak NokasaHo
Ha pucyHKe 8. PasHecuTe aHTeHHY 1 TY Ha paccTtosHue 3 MeTpa (Ha
pacctosinve 10 MeTpoB, eciv 3TO NpeAnucaHo pernameHTom). CtaHgapTbl
CISPR n ANSI TpebytoT, 4To6bl TY NpoBEPSNOCh B HAUXYLLEM peXuUMe paboThbl
(Hanpumep, ¢ NOAKSOYEHHBIMU KaBensaMU U MOHUTOPOM).

N3MeputenbHas ycTaHoBKa ANs U3MepeHus nsny4daemoix IMIM, cooteetcTBytowas CISPR

Ha 1-4 meTpa BbiWwe
NNacTUHbLI 3a3eMSIEHUS

N3mepuTenbHbin
npuémHuk 3MMN

Cron BbicoTow 80 cm
13 N30ISLMOHHOrO
Martepuana

LUCELEL]

n

MnacTuHa 3azemneHuns

PucyHok 8. YcTaHoBKa Ans uaMepeHust nanydaembix IMM

2. Wcnonb3ynte Tabnuuy 1, 4Tobbl onpeaenntb Tpe6oBaHNS peryampyroLmx
areHTCTB, HAa COOTBETCTBME KOTOPbIM A0JXHO BbIThb UCNbITaHO TY.

3. YcTaHoBUTE B M3MepuTesibHOM npuéMHmnke IMI Tpebyemyto nonocy o63opa,
KoppeKTupywme Ko3pOULUNEHTbI aHTEHHbI M OFTPAHUYUTENBHYIO IMHUIO
C 3anacoM no Jonycky. B gaHHOM cnyyae Mbl NpOBOANM TeCTMpPOBaHME
C UCMONb30BAHMUEM OrPaHUYUTENbHOW JIMHUW, COOTBETCTBYHOLLEN HOPMaM
yactu 15 npasun FCC (knacc B, 3 M). 3arpysunTe COOTBETCTBYHOLLYHO
OrPaHUYUTENBHYIO JIMHUIO U3 UMEIOLLMXCS B MPUEMHUKE.

EMI Receiver, - Frequency,Scan
T RFPRESEL | SO@/DC | CORREC | | SENSEINT|SOURCE OFF | ALIGNAUTO [01:49:18 PMFeb
Select Signal 0 FREQUENCY SCAN  Scan Import Data
Smooth Gy Trig: Free Run H L ——
Scan Atten: 2 dB Ampmude
Correction’
1

WLD dBidiv Ref 106.99 dBpV
Y[ Trace 1 Pass

Dwell Time 23.67 ps( 60 kHz )|

FEAK AIFL QFD AIVFL EAVG ALIFL PEKLLTA | QPDLLIA | BAVGLLIA

STTUs 1 DC Coupled

PucyHok 9. 3arpyska orpaHuynTennbHOM IMHUMN AN TECTUPOBAHUS Ha COOTBETCTBME HOpMaM YacTu 15
npaewn FCC (knacc B, 3 M)
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YcTtaHoBKa onsa naMmepeHus nsnydaemoix IMM (npopomxeHue)

Smooth ) T
an > aten:2dB

Mkr1 15.997407 MHz
12.348 dBpVim

PEAK ALIPL QFD ANPL EAVG ALIPL PEAKLLIA | QPDLLIA

Stats 1 DC Coupled

PucyHok 10. 3arpy3ka KOppeKTUpyrLWwmnx Ko3adPUUNeHToB At aHTEHHbI

3arpy3uTe COOTBETCTBYIOLLME KOPPEKTUPYOLLNE KOIDPULUEHTI

13 NpUéMHMKa. NocKoNbKy 3TN KoppeKkTupytowme KoapPuumneHThbl
SABNSIOTCS TUMNOBbIMU, BO3MOXKHO, UX NOTPebyeTcs MU3MEHUTb, UCMNOJIb3YS
GYHKLUMN pefaKTUPOBaHNA NPUEMHMKA.

Tenepb Bbl pacnonoxunu TY B 3 MeTpax 0T aHTEHHbI, BbiGpanu
COOTBETCTBYIOLLYIO OFPAHNYUTESNIbHYIO JIMHWUIO U KOPPEKTUpYyloLwme
K03dPULMEHTBI C YYETOM NOTEPb AHTEHHDbI.

N3mepeHune nanydaembix IMI

Cnegyowmi war - oueHKa ypoBHS usny4daeMbix IMI, koTopble

co3paét TY. Mpu BbIKNOYEHHOM TY HY>KHO NPOCMOTPETbL MHTEPECY IO
OManasoH 4yacToT, 4Tobbl 06CnefoBaTh YPOBHM CUMHAOB B OKpPYKatoLwen
cpene. peanbHow Bbina 6bl CUTyaUMsl, KOTAA BCE OTKJIMKU OKPYXKaoLWMX
CUrHanoB 6binn Obl HMXKE OrpaHNUYNTENIbHOM NIMHMK. Bo MHOTMX ciyyasx
OHM HAaobopOT NpeBbLILLAT €, MO3TOMY NOJIe3HO 6bIS1I0 6bl U3MEPUTHL U
3anucaTtb Ux. 3HaYeHUss aMMJINTYAbI M YaCTOTbl CUTHANOB OKPYXKatoLLen
cpepnbl, NPeBbILAWMX YPOBEHb OFPAHUYUTESNIBHON JIMHWUW UK 3anac no
LOMYCKY, MOXXHO COXPaHUTb B CMIUCKE CUIHAMOB NMPUEMHMKA Ans byayLiero
CPaBHEHUS M yoaneHus.

INT| SOURCE OFF |
FREQUENCY SCAN ~ Scan Meas Setup

Smooth Cy0 Tri >11
worch " Atten: 2 dB

MKkr1 15.997407 MHz
14,004 dBuV/m

Select Signal

Im

SignalList>

Step Control
Step Size &>
Dwell Time

Scan Table»>

iScan Sequence
Search

Stop 300 MHz

Dwell Time 23.67 ps(60 kHz) dBpvim

| I
2

TRC  FREQ PEAK ALIPL QPD ALPL EAVG AIPL PEACLLIA | QPDLLIA | EAVGLLIAM >
9 [M[1 [169.98MHz [59.011dByVim[-— [— | (Measure)
[10 [W[1 [171.96 MHz 58606 dBuVim [— |

(11 |m[1 [174.00 MHz [58.301 dBuV/m

=]
[PAM[1 [17598 MHz [60.948dBuVim [— | More|
[13 W1 [177.96 MHz [46.085 aBuvim |— | G
(14 [m]1 _[180.00 MHz [s1.0d7dBuvim | _____________|
<

Il.(sc. status { DC Coupled

PucyHok 11. CurHanel okpysatoLein cpefbl, NOMELLEHHbIE B CMUCOK CUrHANOB
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PasmMmeweHue TY onsa nonyyeHUss MaKCUMabHbIX
OTKJIMKOB (npouecc py4yHoro uamepeHus)

MN3nyyaembie IMI OT 3/IEKTPOHHbIX YCTPOUCTB HEPABHOMEPHbI N0 YPOBHI0. CaMble
CUJIbHbIE NOMeXM MOryT 6bITb OT NepenHewn, 3afHen NaHeen uau LWesnen B aKpaHe.
YT06bl ObITb YBEPEHHbIM, YTO U3MEPEHWE BbINOSIHAETCS AN HaUXyALWero ciyyas
n3ny4yeHus nomex ot TY, cnepgynte NpuBeAEHHbIM HUXKE LLAraMm.

1. MpoBoAs N3MepeHMs C NOMOLL b0 U3MepUTENIbHOro NpUéMHMKa IMM,
HaCTPOEHHOro A NPOCMOTPA MHTEpecyoLLen nosiockl 0630pa, NoBopaynBanTe
TY Ha 360° c warom 45°

2. Yepes kaxnable 45° rpapgycoB noBopoTta TY oTMeTbTe aMAANTYAbl HAMGONbLINX
OTKJIMKOB M COXPaHUTE 3KpaHHOe N306paxeHne Bo BHyTpeHHeM darne ons
nocniepyroLlero obpateHms

Mocne Toro, Kak BCce 3KpaHHble M300pa)keHusa ByayT 3axBayeHbl, 3arpy3mTe ux

B rpadmnyeckoe NpuUoXKeHNe Ana Harla4HoOro cpaBHeHuUs. B HeKoTopbIx cryyasx
MOJHO 06HapPYKNTb, YTO AJ1S PA3HbIX YAaCTOT HAUXYALWWMU Cy4assMU MOTYT
6bITb pa3Hble yrabl noBopoTa TY. Hanpumep, ons nomexn Ha yactote 100 MIy,
HauXynLWuM crlyd4aeM MOXKeT oKasaTbesl yron nosopota 90°, a oyt noMexu Ha
yacTtoTtoTe 200 Ml - yron nosopoTa 270°. B 3TOM cnyyae TeCTMpOBaHME OOKHO
6bITb NPOBEAEHO Npu 060oux yrnax nosopoTa TY. ECnv HET yBEPEHHOCTU B TOM,
ABNSATCA NN HabNO4aEMble HA 3KPaHe OTKJIMKM CUTHalaMyM OKpYy»KatoLen
cpenbl Unu curHanamu TY, BoikntouuTte nutaHue TY. Ecnm oTknunku ocTaroTcs,
3HAYUT, 3TO CUTHaJbl OKpYXKatoLen cpeabl. [loMexu, COOTBETCTBYOLWME
HaWXYLLWMUM CNyYyasM, LOJIXKHbI ObITb ONpefesieHbl Kak A8 FOPU30OHTaNbHON, Tak
N BEPTUKANbHOW NONApU3aLMnN aHTEHHbI.

M3MepeHnsa curHanoeB oKpy»xatLien cpebl natc nomex TY

MoBepHuTe TY B NONOXKEHME, COOTBETCTBYHLLEE OQHOMY M3 HAUXYALIMX CJIyYaEeB.
Mo>keT BbITb HECKOJIbKO NMONTOXeHUN TY, B KOTOPbIX NOMEXU NPeBbILLAT
OrpaHUYMTENbHYIO TUHUIO. 15 KaXKA0ro TaKoro cylyyasi NpeBbILEeHNs TOMeXomn
OrpPaHNYUTENBHON TMHUN [OJIKHBI BbITb NPOBEAEHbI U3MEPEHMUS C UCMOSIb30BAHUEM
KBa3nNMKOBOro getektopa. Ecaum n npu KBasunnKoBoM N3MepeHUn No-npexxHemMy
HabntopaeTcs NpeBblleHNe OrPaHNYMUTENbHON NTMHUK, He0BX0AMMO NPOBECTU
NMOMCK HEMCNPABHOCTEN U PeMOHT. [IprynHa MOXKeT 0Ka3aTbCs AOCTAaTOYHO
NpPOCTOM, HaNnpUMep, N10X0e 3a3eMJieHne Kabens nnu HexkenaTesbHble WeNeBble
OTBEPCTUS B 3KpaHe.

Ecnu uMeeTcs HECKOJIbKO CUTHANOB, KOTOPbIe MPEBbIWAKT OrPAHUUYUTENbHYO
JIVHUIO Y He NAEHTUOULMPYIOTCS KaK CUIHabl OKpYXXatoLen cpefbl, Heobxoanmo
YBEJIMYNUTL OAMH U3 HUX UNIM CPa3y [Ba, M3Mepsis KBa3UNNKOBOE 3HaYeHne
Kaxporo. Micnonb3oBaHue nporpaMMHoOro obecrneyeHuns As BbINONHEHUS
OMMCaHHbIX BblLle NPOLECCOB MO3BONUT 06ecne4nTb 60bLUYy0 NOBTOPSEMOCTb
N3MEPEeHUN 1 [OKYMEHTUPOBAHME.

EM Receiver, - Frequency Scan
R pReseL 1500 A\DC | CORREC | | SEMSEINT|SOURCE OFF | ALIGNAUTO I T
FREQUENCY SCAN  Scan Swvecpicontol

Smooth Gy THig: Free Run >
o f
Scan|
Mkr1 15.997407 MHz
11.973 dBuV/m [Nk el

Res BW 120 kHz VBW 1.2 MHz Dwell Time 23.67 pus(60 kHz)

SIG TRC FREQ PEAK ALIPL QPD ALPL EAVG AlIPL PEAKLL1A QPDLL1A EAVGLL1A &
[m[1 [160.02 MHz |52.839 dBuV/im _
ED mzoo MHz [45.077 dEnVIm |

(== —0
1 \174 00 MHz |46.687 dEnVIm
1_[175.98 MHz |46.101 dBuVim
e e e e ==L ==}
>
Iusa staus 1 DC Coupled

[1677aB |- |
E| [1206a6 [— |

PucyHok 12. CurHanbl okpyKatowei cpeabl natc nomexu TY
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[punoxenne A

Uenu ctabunusaumm nmneparca nnHum (LISN)

Ha3HayeHue LISN

Lenb cTabunusauumn umneparca amHum (LISN) cny>kuT Tpém uenam:

1. W3onauusa cetn nuTaHma oT TecTupyemoro yctpoicTsa (TY). HanpsxkeHune
nUTaHus, nogasaeMoe Ha TY, A0/1XKHO 6bITb KakK MOXHO 60Jiee YNCTbIM OT
nomex. Jllobble noMexun Ha IMHUKM NUTaHMA ByayT nonagaTe Ha BXOA NPUEMHMUKA
ona namepenus MM, n MHTepNpeTMPOBaATLCS UM KaK NoMexu, co3gaBaemble TY.

2. MNpepoTBpalleHne NPOXoXKAEHUS NobbIX NOMeX, co3paBaemMbix TY, B ceTb
nuTaHus. U3nuwHuit ypoBeHb noMex B MPOBOAAX CETU NMUTAHUS MOXET MeLaTb
HOpManbHOWM paboTe APYrMX YCTPOMCTB, MOAKJITIOUYEHHbBIX K TOM XKe CeTu.

3. CurHanebl, reHepupyeMble TY, nocTynatT Ha NPUEMHUK ANs n3mepeHns IMI
yepes ¢ounbTp BepxHMX YactoT (PBY), koTopblit aBnseTcs yactbio LISN.
CurHanbl, Haxogdawmecs B nosioce nponyckauus ®BY, npoxoaaT yepes Hero 1
MMEIT B KayecTBe Harpy3Ku BXo4HOE COMPOTUBIIEHNE NPUEMHMKA A1
n3mepeHus IMr, pasHoe 50 Om.

PaboTa LISN

Ha pucyHke A.1 HMXXe NoKa3aHa cxeMa Lenu Ansi O4HOro ceTeBoro NpoBoaa
OTHOCUTE/IbHO 3a3eMJieHus.

Llenb cTabunusaumm nMnenaHca

nuHum (LISN)
50 mMKH
Ot cetn KTY
nUTaHus > | TO00 | <
0,1 Mk® K NPUEMHUKY ONns
nsmepexus MM
o I 1000 Om g (50 Om)
MmnepnaHc
(Om) 60
50
40
30
20
10

! ] | | Yactora (M)
01 N 1 10 100

PucyHok A-1. TunoBas npuHuMnuanbHas anekTpuyeckas cxema LISN

KoHpeHcaTop éMKocTbio 1T MKD B KOMOUHALUU C MHAYKTUBHOCTbIO 50 MKIH
obpasyeT GbuAbTP, KOTOPBLIN N30NMPYET ceTb NUTaHMa oT TY. UHAYKTUBHOCTb
50 MKIH n3onupyet nomexu, co3pgaBaemoie TY, oT ceTn nuTaHusa. KoHpgeHcaTtop
émkocTbio 0,1 MK® nponyckaeT nomMexu, cozgaBaemMblie TY, Ha NPUEMHUK

ons namepenus IMI. CurHanbl oT TY ¢ yactoTtamu Bbiwe 150 kI npoxoaaT

Ha BX0J NPUEMHMKA ANs namepeHus IMI u Harpy»>karTcs ero BXogHbIM
conpotuBneHunem 50 Om.

Ha rpaduke pucyHka A.1 npenctaBneHa 3aBUCMMOCTb UMNepaHca nopta TY ot
YacToTblI.



17 | Keysight | MposeneHve namepermit IMM Ha cooTBeTCTBME TPe6OBAHUSM CTAHAAPTOB - PeKoMeHAAUMN N0 NPUMEHEHUIO

MpunoxeHue A (npogosnxeHune)

Tunbl LISN

H V cummeTpuyHoe N
-— \

V acummeTpuiHoe
3asemneHue

V, HecuMMeTpUYHOE

V-LISN BekTopHas guarpamma

V-LISN: HecMMMeTpUYHOe HanpsixXeHue nomex (MMHUs - 3aseMnexue)
A-LISN: cuMMeTpuuHoe HanpsixXeHne nomex (MMHNUS - TMHKA)
T-LISN: acumMeTpuryHoe HanpsxeHne nomex (CpeaHas ToUYKa IMHUI - 3a3eMieHune)

PucyHok A-2. Tpu pa3nuyHbix Tuna LISN

Haunb6onee wupoko pacnpocTpaHéHHbiM Tunom LISN aesnaetca V-LISN. OHa
NMo3BONAET U3MEPSATb AaCUMMETPUYHOE HaMNPSXKEHNE MEXAY NPOBOAOM

CeTV NUTaHUS 1 3a3eMsieHneM. 3To fenaeTcs Kak gns ¢asHoro, Tak u
HENTpPanbHOro NPOBOAOB ABYXMNPOBOAHOW CETU, UK AN TPEXPA3HOM ceTn

¢ Y-KoHbUrypaumen, Mexxay KaxkabiM NpoBoAOM U 3a3eMyieHneM. NMeroTcs

n ppyrve cneunanmsmpoBaHHblie Tunbl LISN. A-LISN no3BonseTt nuamepsatb
HanpsiXKeHne Mexay NnpoBofaMu ceTu UIN CUMMETPUYHOE HaNpPsXKeHMe NoMex.
[na TenekoMMyHUKaunoHHoro obopynoBaHus nHoraa ucnonb3dyetcsa T-LISN,
No3BONSAIOLLAS U3MEPSATb aCUMMETPUYHOE HaNpsXKeHne, KOTopoe npeacTaenseT
Pa3HOCTb NOTEHLMANOB MeXAy NOTEeHLUANOoM cpefHEeN TOYKM ABYX NPOBOLOB U
3a3eMiIeHneM.
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MpunoxkeHne B

KoaddurumeHTbl nepenaym aHTeHH

EOoVHMUBI N3MepeHUs HANPSXEHHOCTM Noas

MepoW MHTEHCUBHOCTM U3ny4daeMbix IMI aBnseTCs 3INEKTPUYECKOE NoJe.
Hanpsi»kéHHoCTb nona naMepsietTcs B eauHuuax obmkB/M, koTopble nonyyatotcs
U3 cnefyrwmnx BblpaXKeHuu:

Pt = nonHas MOLWHOCTb, N351ly4aeMasi U30TPOMHbIM U3yYaTenem

Pp = NAOTHOCTL MOLHOCTM Ha PacCTOSAHMM I OT M30TPOMHOro U3syyaTens
(manbHee none)

Pp = Py /4mr? R = 1207 (Om)
Py = E2/R

E?/R = P, /4Tir?

E = (P, x 30)"2 /r (V/m)

[anbHee nosie* HauMHaeTCs € paccTosHUa > As/2m

* [lanbHee nosie onpeaenseTcss MUHUMasbHbIM PACCTOSIHUEM OT U3NyyaTens, rae nose npuobpeTaert
$opMy NIOCKON BOJIHBI.

KoaddurumeHTbl Nnepenaym aHTEHH

Mo onpepeneHuro KO3¢)¢ML|,I/1€HTI:I nepenayvyn aHTeHH NpeacTaBAAKT OTHOWEeHUe
Hal'lpﬂ)KéHHOCTI/I 3JIeKTpn4eckKoro nond, uaMepeHHoe B BOJIbTax Ha MeTp, B
NJIOCKOCTU aHTEHHbI K BbIXOOHOMY HAaNpPAXXeHU Ha COegUHNTEeNEe aHTEeHHbI.

MpuMeuanme: K03dULMEHT Nepesaym aHTEHHbI HEe TO e caMmoe,
4YTO KO3 PULMEHT YCUIIEHUSA aHTEHHbI.

KoadoduumeHTbl nepenaymn aHTeHH

BukoHnyeckas Jloronepuoguyeckas
nb/m npn 10 M an‘IM
30

25

0 200 400 600 800 1000
YacToTa, My

JNnH. eanHunubl: AF = KoaddrumeHT nepeaayn aHTeHHs! (1/m) Ein
E = Hanpsbk&HHOCTL aneKTpuueckoro nons (B/m) AF =57 ¢
V = BbIXO4HOE Hanpsi>KeHne aHTeHHbl (B)

Nor. eaunnubl: AF (n6/m) = E (aBMKB/M) - V (nBMKB)
E (aBMKkB/M) = V (nBMKB) + AF (nB/m)

PucyHok B-1. Tunosoi BuA 3aBUCMMOCTN KOIDDULMEHTOB Nepeain aHTeHH OT YacToThl
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MpunoxeHue B (npogonkeHue)

Tvnbl @aHTEHH, UCNOJIb3yeMble /1 KOMMEPYECKMUX U3MEPEHUN
nany4daemoix IMI

BUKOHMYecKas aHTeHHa
(o1 30 oo 300 MI)

LLinpokononocHas aHTeHHa Jloronepvoanyeckas aHTeHHa
(o1 30 go 1000 Mrwy) (o1 200 go 1000 MIwu)

yANLLL

PucyHok B-2. AHTeHHbI, ucnonb3yeMble A1 U3MepeHuin nsnyyaembix MM

NMeeTcsa Tpu TMNA aHTEHH, UCNOJIb3YEMbIX 19 KOMMEPYeCKUX N3MepeHum
nsny4yaembix IMII.

BuKOHMYecKasa aHTeHHa: ananasoH yactoTt ot 30 oo 300 MIy,

Jloronepuogunuyeckas aHTeHHa: AuanasoH yactoT ot 200 MMy go 1 My (ananasoHsl
4acTOT GBUKOHMYECKOM M JIOroNepuoauYecKomn
aHTEHH NepeKpbIBaoTCA)

LLinpokononocHasi aHTeHHa: avanasoH yactoT ot 30 My go 1 My, (6onee
LUMPOKUIA AnanasoH, 4eM y GUKOHUYECKOoW 1
SIOrONepPUOLNYECKON aHTEHH)
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Mpunoxenne C

OCHOBHble COOTHOLLEHUS SJIEKTPpU4YeCKuUx sesim4nH

B 0651acTN 3N1EKTPOMArHUTHbIX MU3MEPEHUI LUMPOKO UCNOJIb3yeTcsa eamHMLa
n3mepeHus “geunben”. 3To BeNUYMHA NponopunoHanbHas norapudmy

OTHOLUEHUS ABYX BEJIMYUH. ITU BENYMHBI MOTYT NPEACTaBNATb MOLLHOCTb,
HanpsiXXeHune, TOK, HaNPS>XEHHOCTb 3/IEKTPUYECKOT0 NN MarHUTHOMO NOJIS.

Deunben = ab = 10 lg (P,/P)

MHorpa aTu BennYUHBI BblPpa>XakTCA B BOJZIbTaxX UNU eouUHNLAxX Hanpﬂ)KéHHOCTVI
nonsa.

B sToM cnyuae MowjHocTb P 3ameHnsietcs Ha V2/R.
Ecnun nmnepnaHcbl Harpy3ok pasHbl, dopMyna NnpMHMMaEeT BUA:
ab =20 lg (V,/Vy)

Ons namepenns IMI ncnonblyetca eguHuLa namepeHus obmMkB nnu gbMKA.
CooTHoweHne eanHny obMKB 1 nbm onpepensietcs dpopmynon:

ABMKB = 107 + Pgg,,
370 cnpaBeAnuMBO AN MMnenaHca Harpy3sku 50 Om.
[nvHa BonHbI A onpenenseTcs cinenyrowmMMm COOTHOLEHUAMMU:

A=3x108/f(Tuw) wnu A =300/f (Mlu)
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[MpunoxxeHne D

[leTekTopsbl, MCNonb3yeMble Ans namepenmn IMIM —
MUKOBbIX 3HAYEHUIN, KBAa3UMNKOBbLIN U CPEAHUX 3HAYEHUN

[leTeKTop NMKOBbIX 3HAYEHMUN

MepBoHayanbHO n3aMepeHust IMI BbINOMHANMCH C UCMOJSIb30BAHMEM OETEKTOpa
NMUKOBbIX 3HAYEHUN.

3TOT PEXUM HaMHOTO BbICTpee, YEM PEXMUMbI LeTEKTUPOBAHUS, UCMOMb3YIOLLNE
KBa3WMNWUKOBbIN OETEKTOP U AEeTEKTOP CpefHUX 3HauyeHun. OTKAUKN CUrHaNoB
06bI4HO 0TOBPaXKalTCSA HAa IKPAHE aHANM3aTOPOB CNEKTPA NN U3MEPUTENbHBIX
npuémMHunkoB IMI B pexknme AeTEKTUPOBAHUSA MUKOBbIX 3HAYeHUN. [ToCKONbKY
OTKJIMKM, U3MepsieMble B PeXK1MMe C UCMosb30BaHNEM NUKOBOMo AeTeKTopa, Bceraa
WUMeKT aMNIUTYAbl, PaBHble UK GoMbLUe, YEM B PEXMMax C UCMOJIb30BaHUEM
KBa3WMWKOBOro AeTEeKTOPa UM AeTeKTopa CPefHMNX 3HaYeHN, 04eHb NPOCTO
BbINOJIHUTb CBUNUPOBAHMWE MO YaCTOTE U CPAaBHUTb PE3yNbTaThl C YPOBHEM
OrpaHUYMTENBHON NUHUN. ECiv BCe OTKNMKK HUXKe Npefena, 3To o3HavaeT, 4to TY
BbIJEpXano UCNbiTaHve, U AaNibHelllee TeCTUPOBaHUE He TpebyeTcs.

PaboTa aeTeKTopa NMKOBbIX 3HAYEHUN

N3MmeputenbHbIn NpuéMHUK IMI nmeeT geTekTop ornbatLLen nimn neTekTop
NMUKOBbIX 3HAYeHUN B TpakTe MY c TaKoM NOCTOSAHHOM BPeMEeHU, Npu KOTOpPOW
BbIXOLHOE HanpsXXeHne [eTeKTopa BCerna oTC/IeXXMBaeT NMUKOBbIE 3HAYEHUS
curdana NY. OpyrumMu cnoBaMu, LEeTEKTOP MOXKET OTC/IEeXKMBATb CaMble GbicTpble
BO3MOXHble U3MEHeHUs orubatowwen curHana M4, Ho He MrHOBEHHbIE 3HAYeHUs
CUHYCOMAanbHOro curHana Hecywen MY (cMm. pucyHok D-1).

BbixofHOE Hanps»keHue geTekTopa
ornbaroLlen oTciexBaeT NMKOBbIe
3HayeHus curHana Ny

G YY)

PucyHok D-1. AnarpamMma paboTbl AeTeKTopa NMKOBbIX 3HAYEHUN
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MpunoxeHue D (NnpoponxeHue)

KBa3MnNnKOBbIN OEeTEKTOpP

B 60onbWIMHCTBE Cly4aeB npefenibl, ycTaHaBAMBaeMble A1 U3MePEHUN
nany4daembix IMIM n KoHAYKTUBHBLIX IMI, 0OCHOBAHbI Ha PEXXUME KBAa3UTNUKOBOIO
AeTeKTUpoBaHus. KBa3MnNuKoBble AeTeKTOpbl B3BELWNBAIOT CUrHAsbI B
COOTBETCTBUM C MX YACTOTOM NOBTOPEHMS, YTO [AET cnocob naMepeHus

M KONTMYECTBEHHOM OLLEHKM “pa3gpaxkatowmx paktopoB” curHana. Mpwu
yBEJIMYEHWNM YaCTOTbl MOBTOPEHUSI KBa3UMUKOBbIA AETEKTOP HE MMeeT A0CTaTOYHO
BPEMEHU AN paspsaa, B pe3ynbTaTe Yero BbIXOAHOE HanpsXXeHne CTaHOBUTCS
Bbllwe (CM. pucyHok D-2 Huxe). [lna HemoaynupoBaHHbix curHanos (CW) getekTtop
NMUKOBbIX 3HAYEHUN U KBA3UMUKOBbIA AeTeKTopbl BeAyT cebs 0AMHAKOBO.

[MocKoNbKYy KBa3UMNUKOBLIV AETEKTOP BCErna AaéT OTCYETbI, KOTOPbIe MEHbLUE UK
paBHbl OTCYETAM LeTeKTopa NUKOBbIX 3HAYEHUN, TO NoYeMy Obl He UCMOJIb30BaTb
KBa3UMNMUKOBbLIA AeTEKTOP NOCTOSSHHO? [leCTBUTENIbHO, XOTS U3MEpPEeHuUs C
MCMNOJIb30BaHWEM KBA3UMUKOBOMO AeTEKTOPa MOryT MOMOYb HAMHOIO NpotLle
NpPOBeCTM TecTbl Ha COOTBETCTBUE TpeboBaHUsAM no IMI, oHM Ha ABa-TpU NnopsaaKa
MepJieHHee, YeM B CJly4Yae UCMOb30BaHUSA AeTeKTopa NMKOBbLIX 3HAYEHUN.

BbixogHoe Hanpsa>xeHune KBasUNMKOBOro eTeKkTopa
3aBUCUT OT 4HaCTOTbl MOBTOPEHNA UMNYyNbCOB

OTkNMK OTcuér OTkNMK
neTekTopa KBa3UMNMKOBOro KBa3UMNWKOBOro
NUKOBbIX AeTekTopa AeTekTopa

3HaYeHUNn

PucyHok D-2. BpeMeHHas auarpamMma oTKJIMKa KBa3UNUKOBOro AeTeKTopa

PaboTa KBa3MnnKoBoro noeteKkTopa

Y KBa3MMNUKOBOro AETEKTOPA CKOPOCTb 3apsAa HaMHOrO Bbllle CKOPOCTHU
pa3psna; no3Tomy npu 6osiee BbICOKOM YacToTe NOBTOPEHUS CUIHANa BbIXO4HOe
Hanps)KeHne KBa3UNMKOBOro AeTekTopa Bbiwe. KpoMe Toro KBasunuKkoBbI
OEeTEeKTOp pearvmpyeT Ha CUrHasbl Pa3IM4HON aMNANTYAbI MO IMHENHOMY
3aKOHY. CMrHasnbl ¢ BbICOKOW aMMNAUTYO0N U HA3KOM YacTOTOM NOBTOPEHUS AatoT
TaKoe >Ke BbIXOLHOE HaMpsXXeHne KaK CUrHanbl C HA3KOW aMnaAnTyaon u
BbICOKOW YAacTOTOM NOBTOPEHMUS.
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MpunoxeHue D (NnpoponxeHue)

[eTeKkTop cpegHMX 3HAYEHUN

[eTekTop cpeaHUX 3HaYeHU TpebyeTcs ANA HEKOTOPbIX TECTOB KOHAYKTUBHbIX
3MI B coyeTaHUM C KBA3UNUKOBbLIM AeTeKTopoM. Kpome Toro, uamepeHus
nsnydaembix IMI Ha yacToTax Bbiwe 1ML TaKkKe BbINOSHSAKTCA C
MCNoNb30BaHNEM LETEeKTOpa CpeAHUX 3HauyeHu. BoixogHoe HanpsixkeHne
0eTeKTopa CpeAHMX 3HaYeHUn BCceraa MeHblle UM PaBHO HAMPSXKeHU0
0EeTeKTopa NUKOBbIX 3HAYEHUN.

PaboTa peTekTopa cpegHUX 3Ha4eHUn

[eTeKTop cpeaHMX 3HaYEHU BO MHOrOM NOA06EH AETEKTOPY MMKOBbIX
3HayeHun. Ha pucyHke D-3 nokasaH cMrHasn, KOTOpPbIN TOSIbKO YTO NMPOLUEN
npeo6pa3zoBaHue Ha NpoMexxyTouHyk yacToTy (MY) v roToB K AeTeKTUPOBaHUIO.
BbixogHoe Hanps)eHue aeTekTopa orvbatoLiern npeacTaBnseT ornbatoLLyto
MoAy/nMpoBaHHOro curHana. Ecnm wupuHa nonockl nocne AeTekTUpoBaHus
60JibLLE NOIOCHI MPONYCKaHUS aHanM3aTopa, NPOUCXOAMUT AeTEKTUPOBaHNE
NMUKOBbIX 3Ha4YeHUIN. YToObl UMENI0 MeCTO AeTEKTUPOBAHME CPeAHMX 3HAYEHUN,
CUTHan, NPoAEeTEKTUPOBAHHbIN AETEKTOPOM MUKOBbIX 3HAYEHUN, [OIKEH
npowTn yepe3 GUNILTP, NOJIOCA KOTOPOro MHOFO MeHbLUE MOJ0Chl NPOMNyCcKaHUs
aHanusaTopa. 3ToT PUNLTP yCpeLHseT BbICOKOYACTOTHbIE COCTaBAsOLWME, TaKMe
KaK LWYyMbl, Ha BbIXO[e AeTeKTopa orndarwlLlen.

LeTeKkTupoBaHue cpefHUX 3HAYEHUN
A
t
O&[}—I W——0 o)
HeTtekTop ormbatowen

1 9999 wunurps

_:

[eTeKTop CpefHNX 3HAYEHUN

PucyHok D-3. BpeMeHHasa gmarpaMma OTK/IMKA AEeTEKTOpa CPefHUX 3HaYeHumn

[eTeKTop cpegHEKBaAPaATUYECKUX-CPEAHMX 3HAUYEHUN

MPYEMHMKM cO B3BELLIMBAOLWMM [EeTEKTOPOM CPpefHEKBALPAaTUYECKNX-CPeAHMX
3HayeHui (RMS-average detector) npvMeHs0T B3BELWMBAKOLWMIA AETEKTOP, KOTOPbIi
npencTaBnsieT cobon coyeTaHne AeTeKTopa CpeAHEKBAAPaTUYECKUX 3HAYEHUN
(B9 YacTOT MOBTOPEHMS UMMY/bLCOB BbllUE YacTOThl U30Ma, fc) u geTekTopa
CpefHUX 3HaYeHUI (415 4acTOT NOBTOPEHMS MMMYSIbCOB HUXKE YAaCTOThbl U3/10Ma,
fc), Takum 06pa3om 4ocTUras noslyyeHme UMMyJIbCHON XapaKTePUCTMKM CO CNagoM
10 pb/pnekapa Bbiwe yactoThl U3noma n 20 pb/nekana HUXe YacToTbl U3IOMa.
C™m. ctanpapTt CISPR 16-1-1 2010, rae aMnaAnTYQHO-4aCTOTHbIE XapaKTEPUCTUKM
onuncaHbl 6onee Nnoapo6Ho.
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[MpunoxxeHue E

OpraHbl rocygapCTBEHHOr0 perynanpoBaHus B obnactn obecnevyeHus IMC

IEC (CISPR) - MexxayHapogHas
3NeKTpoTexHuYeckas komuccus, MK
(CISPR - MexxayHapogHbii
cneuuanbHbIii KOMUTET NO
paavonomexam)

M3K, ueHTpanbHbIi oduc,
AenapTaMeHT npoaaxk

PO Box 131

3, Rue de Verembe

1121 Geneva 20, Switzerland
www.iec.ch
http://www.iec.ch/standardsdev/
publications/guide.htm

ITU-R (CCIR) - CekTOp pagnocesa3un
MC3 (MexxpyHapogaHbI
KOHCY/IbTaTUBHbIA KOMUTET NO
paauocssasu, MKKP)

ITU - MexxpyHapoaHbIi coto3
anektpocsssu, MC3, reHepanbHbIN
ceKpeTtapwmar,

cnyx6a npogaxk

Place de Nation

1211 Geneva, Switzerland
Telephone:+41 22 730 5111

Fax: +41 22 733 7256
http://www.itu.int/ITU-R

ABcTpanus

Australia Electromechanical
Committee

Standards Association of Australia
PO Box 458

North Sydney N.S.W. 2060
Telephone:+61 2 963 41 11

Fax: +61 2 963 3896
AustraliaElecto-technical Committee
http://www.ihs.com.au/standards/iec/

Benbrus

Comite Electrotechnique Belge
Boulevard A. Reyerslaan, 80
B-1030 BRUSSELS
Telephone:Int +32 2 706 85 70
Fax: Int +32 2 706 85 80
http://www.bec-ceb.be

Kanapa

Standards Council of Canada
Standards Sales Division
270 Albert Street, Suite 200
Ottawa, Ontario K1P 6N7
Telephone:613 238 3222

Fax: 613 569 7808
http://www.scc.ca

Canadians Standards Association
(CSA)
5060 Spectrum Way
Mississauga, Ontario L4W 5Né
Telephone:416 747 4000

800 463 6727
Fax: 416 747 2473
http://www.csa.ca

IEDTE]

Dansk Elektroteknisk Komite
Strandgade 36 st

DK-1401 Kobenhavn K
Telephone:+45 72 24 59 00
Fax: +45 72 24 59 02
http://www.en.ds.dk

®PpaHuums

Comite Electrotechnique Francais
UTE CEdex 64

F-92052 Paris la Defense
Telephone:+33 1 49 07 62 00

Fax: +33 147787198
http://www.ute-fr.com/FR

FepMmaHus

VDE VERLAG GmbH
Bismarckstr. 33

10625 Berlin

Telephone:+ 49 30 348001 -0
Fax: + 49303417093
email: vertrieb@vde-verlag.de

Unpus

Bureau of Indian Standards, Sales
Department

Manak Bhavan

9 Bahadur Shah Zafar Marg.

New Delhi 110002

Telephone:+ 91 11 331 01 31

Fax: +91 113314062
http://www.bis.org.in

Utanus

CEI-Comitato Elettrotecnico Italiano
Sede di Milano

Via Saccardo, 9

20134 Milano

Telephone:02 21006.226

Fax: 02 21006.222
http://www.ceiweb.it

AAnoHumsa

Japanese Standards Association

1-24 Akasaka 4

Minato-Ku

Tokyo 107

Telephone:+ 81 3 583 8001

Fax: +81 35801418
http://www.jsa.or.jp/default_english.asp
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MpunoxeHue E (npogonxeHue)

OpraHbl rocyapCTBEHHOr0 perynmMpoBaHus B o6nactm obecneyeHmns IMC

HupepnaHabl

Nederlands Normalisatie-Instituut
Afd. Verdoop en Informatie
Kalfjeslaan 2, PO Box 5059

2600 GB Delft

Telephone:(015) 2 690 390

Fax: (015) 2 690 190
www.nni.nl

Hopserusa

Norsk Elektroteknisk Komite
Harbizalleen 2A

Postboks 280 Skoyen

N-0212 Oslo 2

Telephone:67 83 87 00

Fax: 67 8387 01
https://www.standard.no/en/toppvalg/
nek/The-Norwegian-Electrotechnical-
Committee/#.VDc6X08IF7c

HOHasa Adppuka

South African Bureau of Standards
Electronic Engineering Department
Private Bag X191

Pretoria

0001 Republic of South Africa
https://www.sabs.co.za

WUcnauusa

Comite Nacional Espanol de la CEIl
Francisco Gervas 3

E-28020 Madrid

Telephone:+ 34 91 432 60 00

Fax: + 3491310 45 96
http://www.aenor.es

LBeuns

Svenska Elektriska Kommissionen
PO Box 1284

S-164 28 Kista-Stockholm
Telephone:08 444 14 00

Fax: 08 444 14 30
http://www.elstandard.se/standarder/
emc_standarder.asp

LliBenuapus

Swiss Electrotechnical Committee
Swiss Electromechanical Association
Luppmenstrasse 1

CH-8320 Fehraltorf

Telephone:+ 41 44 956 11 11

Fax: + 41 44 956 11 22
http://www. electrosuisse.ch/

Benuko6puTtaHus
BSI Standards
389 Chiswick High Road

London
W4 4AL
Telephone:+44 (0)20 8996 9001
Fax: +44 (0)20 8996 7001

www.bsi-global.com

British Defence Standards
DStan Helpdesk

UKDefence Standardization
Room 1138

Kentigern House

65 Brown Street

Glasgow

G2 8EX

Telephone:+44 (0) 141 224 2531
Fax: +44 (0) 141 224 2503
http://www.dstan.mod.uk

CoepuHéHHble LLUTaTbl AMepuku
America National Standards Institute
Inc.

Sales Dept.

1430 Broadway

New York, NY 10018

Telephone:212 642 4900

Fax: 212 302 1286
http://webstore.ansi.org

FCC Rules and Regulations
Technical Standards Branch
2025 M Street N.W.

MS 1300 B4

Washington DC 20554
Telephone:202 653 6288
http://www.fcc.gov

FCC Equipment Authorization Branch
7435 Oakland Mills Road

MS 1300-B2

Columbia, MD 21046

Telephone:301 725 1585
http://www.fcc.gov
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moccapun abbpeBnaTtyp n onpeneneHnin

YpoBeHb NOMEX OKpYXKatoLen
cpeasbl

1. 3HaYeHUsa U3ny4yaeMsbix 1
KOHOYKTUBHbIX CUTHAJIOB U MOMEX,
NPUCYTCTBYIOLWMX B ONpefesIEHHOM
MecTe 1 B onpefenéHHoe BpeMs
NpoBeAeHUsa UCTbITaHUI, Koraa
TecTtupyemoe yctponcTso (TY) He
aKTUBMPOBAHO.

2. YPOBHM N3/y4aEMbIX U KOHOYKTUBHbIX
CUrHANOB M NOMEX, NPUCYTCTBYOLLNX
B onpenenéHHOM MecTe U B
onpenenéHHoe BpeMs, korga TY He
paboTaeT. ATMOCchepHble noMexw,
NMOMEXM OT APYrnX UCTOYHWUKOB,
LWYMbl CXEM UIN Opyrue noMexu,
C034aBaeMble BHYTPY U3MEPUTENbHOW
YCTaHOBKMU, COCTABAKT YPOBEHb
noMex OKpy>KatoLLen cpenbl.

AMnnuTygHaa mogynauma

1. Mpouecc B cucteMe nepepavu
CUFHANOB UMW Pe3ynbTaT 3Toro
npouecca, Koraa amnanuTyna ogHon
3N1EKTPUYECKON BESINYUNHDI
N3MEHSeTCcs B COOTBETCTBUU C
HEKOTOpOM BbIBpaHHON
XapaKTEPUCTUKOM OPYron BEINYNHDI,
KOTOpas He 06513aTesIbHO AOJIXKHA
OblTb 3/IEKTPUYECKOM NO CBOEN
npupoge.

2. Mpouecc, ¢ NoMoLLb0 KOTOPOro
aMnanTyAa HecyLlero KonebaHus
N3MEHSETCS No 3a4aHHOMY 3aKOHY.

Be3axoBas kKaMepa

1. 3KpaHMpoOBaHHasa KOMHaTa, o6LWunTas
M3HYTPU pagunonorsowanLwmm
MaTepuanoMm Ans CHUXEHUS
OTPa)eHWM 0T BCEX BHYTPEHHUX
nosepxHocTen. [osIHOCTbI0 06WNTLIE
6e33x0Bble KaMepbl UMEIOT TaKyo
06LWMBKY Ha BCEX BHYTPEHHUX
NOBEPXHOCTAX, CTEHAX, NOTOJIKE U
nony. Ix Ha3biBalOT Takxe
“NONHOCTbIO 6€33X0BLIMYU
kamepamu”. Nonybe3zaxoBas kKamepa
npeacTaBAseT 3KPAaHUPOBAHHYHO
KOMHaTYy, MMeloLLyto 06LWIMBKY 13
nornowatLLero Matepmana Ha Bcex
NOBEPXHOCTAX KpoMe norna.

AHTEeHHa

1. CpeacTBO ANsl U3SlydYeHMsa 1 npuemMa
pPaAnoBOSIH.

2. MpeobpazoBaTenb, KOTOPbLIA NGO
n3sly4yaeT B NPOCTPAHCTBO
BbICOKOYACTOTHYH MOLLHOCTb OT
MCTOYHMKA cUrHana, nmbo
nepexeaTbiBaeT npuxopsilee
3N1EKTPOMAarH1THoe none, npeobpasys
€ro B 3JIEKTPUYECKUIA CUrHaN.

KoadpunumeHT nepenaun
aHTEHHbI

KoaddpuuneHT npeobpasoBaHums
HanNpPsXXEHHOCTU 3NEKTPUYECKOr0 NosS
B BOJIbTaX Ha METP M HAMNPSXKEHHOCTU
MarHUTHOro NoJisi B aMnepax Ha MeTp
B HanpsiXKeHWe B BOJIbTax Ha BXOAHbIX
3aXKMMax usMepuTesibHoro npubopa.

Hanps>xkeHue, nHgyuupyemoe
B aHTEHHE

MN3MepeHHOE UK BblUMCIIEHHOE
Hanps>xeHue, pasByBaeMoe Ha
BbIXOZAHbIX 3aXKMMaX aHTEHHbI Npu
Pa30MKHYTOM LLenu Harpy3sKu.

KOHJJ,YKTVIBHbIe noMexu
dHTEeHHOro TepMmnHana

JioBoe HexenaTenbHOE HaNpsiXKeHUe U
TOK, CO3aBaeMble NPUEMHUKOM,
nepefaTyMKOM WM CBA3AHHBIM C HUMU
060pyno0BaHMEM, KOTOPbIE NMOSIBASIOTCS
Ha 3a)KMMaX aHTeHHbI.

BcnomoratenbHoe
obopynoBaHue

O6opynoBaHue, He OTHOCSALWeecs

K TeCTUpyeMoMy, 0gHaKo Heobxogmmoe
ONns peanusaunm Bcex GyHKUUN 1
OLEHKM NpaBuSibHOCTM paboTbl TY,
noABepraeMoro BO34eNCTBUIO NOMEX.

CummMmeTpupytoLee
YyCTPONCTBO

CumMeTpupytoLLee yCTPONCTBO
QHTEHHbI, NO3BOJIAIOLLEE UCMOb30BaTh
KoaKcuasbHble Kabenu ans NUTaHus
CMMMETPUYHON aHTEHHbI, TaKOM Kak
aunons.

LLinpokononocHoe nsnydyenne

TepMuH "wmpokononocHoe"
onpefenisieT xapaktep nomexu, y
KOTOPOW HECKOJIbKO CMeKTpPasibHbIX
JIMHUI HaXOAATCSA B 3aflaHHOM nosioce
BY-kaHana npuémMHukKa.

LLiInpokonosiocHasa nomexa
(n3mepeHus)

Bo3MyuieHmne, aHeprus cnekTpa
KOTOPOro pacrnpegesieHa B 4OCTAaTOUHO
LUMPOKOW NOJIoCe, TaK YTO peakums
N3MEPUTENbHOrO NPUEMHUKA
CYLLECTBEHHO HE U3MEHSETCS Npu ero
nepecTpoiKe B Npefesax yKasaHHbiX
YaCTOTHbIX MOJOC.

KoHoyKTuBHas nomexa

MoMexa, BO3HMKaLWan B pesysbtarte
MPOXOXKAEHUS LLYMOB UK
HeXenaTeslbHbIX CUrHasoB Ha
npeobpasosaTesb (MPUEMHUK)

M3-3a HaNN4ns KOHOYKTUBHOMN CBA3W.

B3anMHas cBA3b

MpoxoxxaeHne curHana u3 ogHoro
KaHasna, uenv unm npoBogHuKa

K ApYyromy, roe aToT cUrHan
OKa3blBaeTCs HeXeJslaTesNbHbIM.

Pa3Bsa3biBatowas uenb

Pa3Bsa3biBatolLas Lemb - 3/IeKTpUYeckas
cxeMa 419 NpeAoTBPaLLeHUs BAUAHNS
TeCTOBbIX CUTHANO0B, NO4ABAEMbIX Ha
TY, Ha Apyrve ycTponcTea,
o6opynoBaHWE MU CUCTEMBI,

KoTopble He TecTupytotcs. IEC 801-6
yCTaHaB/IMBAET, YTO CBA3bIBaOLME

M pasBa3biBaloOWMeE Lenu MoryT
HaxoAUTbCS B OLHOM BJIOKe UM MOTYT
BbIMOJIHATLCSA B BUAE OTAENbHbIX LENEW.

Ovinonb

1. AHTeHHa, cocTosLasa U3 NpPsiMoro
NPOBOAHWUKA, AJINHOM 0BbIYHO He
6onee 1/2 BoNHbI, pa3genéHHoro B
ero aJfieKTpu4ecKomn cepeamHe ons
NOAKJIIOYEHUS IMHUM Nepenayn.

2. 0QMH 13 KNaccoB aHTEHH, CO34at0LWmX
OnarpamMmmy HanpaBieHHOCTH, KaK y
3/1IEMEHTAPHOr0 3IEKTPUYECKOIO
aunons.

AneKTpoMarH1THas
coBMmecTuMocTb (IMC)

1. Cnoco6HOCTb 3IEKTPOHHOIO
obopynoBaHus cucteM paboTaTth C
onpepnesiéHHbIM 3anacom
6e3onacHoCTU B NpeanonaraeMon
pabouyei cpefe Npu CoXpaHeHUu
NPOEKTHOr0 YPOBHS 3G PEKTUBHOCTHU
6e3 ero yxyauweHus, 06ycnoBreHHOro
rnoMexamu.
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[moccapun abbpeBnaTtyp 1 onpeneneHnin

2. 3IMC - cnocobHoCTb 060pya0BaHMUA
yOOBNETBOPUTENTBHO
dYHKUMOHUPOBATL B ero
3/1IEKTPOMArHUTHON cpefe, He
co3paBas HeJOoMYyCTUMbIX
BO3MYLLEHWUI B 3TON cpeae unu ons
Apyroro o6opynoBaHusi.

3J'IeKTp0MaI'HVITHaﬂ noMexa

JneKTpoMarHuTHasa noMexa ecTb
BO34eNCcTBMe, NpuBoasaLLEe K
YXYALWEHUIO NOJIe3HOro pagMocurHana

n3-3a 3JIEKTPOMArHMTHOro BO3MyLeHus.

JNeKTpoMarHuTHas BosHa

M3nyyeHHas aHeprus, co3paHHas
nepuoanyYecKnM M3MeHeHNeM
371eKTPMYECKOro 3apaga u
XapaKTepusytouascs KosebaHuem
3/1EKTPMYECKOr0o U MarHUTHOrO Nosie.

IMuccus

PacnpocTpaHeHue afieKTpoMarHUTHoM
3HEeprum oT UCTOYHUKA NYTEM
U3JyYEHUsI UJIM NPOBOAUMOCTM.

HanbHee none

06nacTb NpocTpaHCTBa, rae
NAOTHOCTb MOTOKA MOLLHOCTU OT
aHTEeHHbl NpUBIM3UTENLHO 06paTHO
nponopuuMoHanbHa KBagpaTy
paccTosiHua. ns gunons ato
COOTBETCTBYET paccTosHuaM Gonee
A/2m, rpe A - AIMHA BOSHBI U3YYeHUs.

3a3eM/IEHHAasa NJOCKOCTb

1. MpoBoasLLas NOBEPXHOCTb
NAacTUHbI, UCNOb3yeMas Kak obLias
onopHas To4YKa O/ BO3BPaTHbIX
uenen n aNeKTPUYECKOro unm
CUrHaNbHOro noTeHumnana.

2. MeTannuyeckui nnUCT unm
nnacTuHa, Ucnosb3yemMas Kak
omnopHas ToYyKa AJ1S BO3BPATHbIX
Lenen n 3aNeKTPUYECKoro uamn
CUrHaNbHOro noTeHunana.

[MomMexo3aLULLLEHHOCTD

1. CBOMCTBO NPMEMHMKA Uan noboro
Apyroro o6opynoBaHusa nunm
CUCTEMbI, MO3BONISOLLEE NOAABATD
aMn

2.Cnoco6bHOCTb 3/1IEKTPOHHOTO
060pynoBaHUS NPOTUBOCTOATb
M3/ly4aeMbIM 3IEKTPOMArHUTHbIM
nonam 6e3 nosiBNeHns
HeXXenaTesbHbIX peakLuuil.

NHTepmopynauunsa

CMelwweHune aByx unu bonee

CUTHaN0B HAa HEJIMHENHOM 3/IEMEHTE,
NopoXKAatoLLee CUrHasbl C YacToTaMu,
PaBHbIMY CYMMe U Pa3HOCTU KPAaTHbIX
4acTOT MCXOOHbIX CUFHAMOB.

N3oTponHbIn

M30TponHbIn 03HavaeT obnagaHve
CBOWMCTBOM PaBHbIX BEJIMYMH BO BCEX
HanpaBfieHUsIX.

HecnMMeTpuyHbIN BUGpaTop

AHTEHHa, COCTOALLAA U3 NPAMOro
NPOBOAHUKA, AJINHOM 06bIYHO He 6onee
1/4 pNVHBI BONHbI, yCTAHOBJIEHHAS
HenocpeacTBeHHO Haf 3a3eMJIEHHOMN
NOCKOCTbIO U MepneHANKYIAPHO K HEN.
OHa nogknoYaeTca K IMHUM nepegayu
y €€ OCHOBaHus 1 BefeT ceba nogobHo
Ounosio.

Y3KononocHoe n3nydyeHue

MN3nyyeHue, y KOTOPOro cyLlecTBeHHas
4acTb 3HEPrMM CNEKTPA COCpefoToveHa
B M0/10Ce YaCTOT UCMNOJIb3yEMOro
M3MepUTEsIbHOro NPUEMHMKA.

OTKpbITOE NPOCTPAHCTBO

MecTo ona naMepeHns nsnydyaeMbix
3JIeKTPOMArHUTHBIX MOMeX, KOTopoe
npeacTaBnseT cobon OTKPbITYHO POBHYHO
TEPPUTOPUIO HA LOCTAaTOYHOM YAANIeHUN
OT 34aHUN, NIMHWUI 3N1eKTponepeaayu,
orpakaeHun, nepeBbeB, NOA3EMHbIX
kabenen n Tpy6onpoBoAOB, TaK 4TOObI
X BAUsiHMe 6bls10 NnpeHebpeXxmMo Mano.
B atom MecTe gonxkeH 6bITb
CYLWEeCTBEHHO HU3KWI YPOBEHb
OKpYXalLMX noMex, KOTopbIN
no3Bona 6bl NPOBOAUTL UCMbITAHUS HA
TpebyeMoOM ypoBHe Npenesios.

Monapusayus

3TOT TEPMUH Mcnonb3yeTcs Ans
onucaHus opMeHTaLuMy BeKTopa nons
n3nyyeHus.

N3nyyaeMbie IMI

3MI, co3paBaeMble U3Ny4YeHUEM LLIYMOB
N HeXenaTenbHblX curHanos. CpaBHUTL
C NPUBELEHHbIM HUXKE OnucaHneM
paguoromex.

N3nydeHne

M3nyyeHne saHeprumn B popme
3/IEKTPOMArHUTHbIX BOJIH.

Papnonomexu

Pagunonomexu asnatwTca BY-nomexamu
ONs paguonpuémMHuKa. 310
NPOUCXOAMT, KOrAa HexkenaTtesbHble
3/1IEKTPOMArHUTHble KonebaHus
nonajatT Ha BbICOKOYACTOTHbIN BXOL4
NPUEMHUKA UM HAa aHTEHHYIO CUCTEMY.

MCTOYHMKM pagnonomex

McToYHMKaMu paanonomex sBAsoTCS
060pyaOBaHME U CUCTEMbI, PABHO Kak
N UX KOMMOHEHTbI, KOTOPbIE MOTYT
co3faBaTb paguonomexm.

IKPAHUPYHOLLNIN KOXKYX

3aWUTHBIA 3KPAH UK XKECTKUN
MeTannanyeckun Kkopnyc,
CKOHCTPYMPOBAHHbIN CNeunanbHo ans
N30MALUN BHYTPEHHUX CXEM OT
BHELIHeN 3/IeKTPOMarHMTHON cpepabl.
3T0 YyCTPOMCTBO NpefHa3Ha4YeHo
ONA 3aWMThl OT BJIUSHUS BHELWHUX
3/IEKTPOMArHUTHbIX MoJiel, KoTopble
MOTyT MPUBECTU K YXYLOLIEHUIO
paboynx xapaKTepuUCTUK U3JeNus, n
ONA 3aWMThl OT U3NTyYeHMs NoMex B
OKpY>KatLyto cpeay.

MonockoBasg nuHuA

JInHns nepepnavu, cocrodawasa uU3
MeTanIn4yecKom NNacTUHbI U
napannesibHoro e NeHTOYHOro
NnpoBOAHWUKA, UcnonblyemMasa onsa
reHepauunun 3aNeKTPpoMarHUTHOro nons
B Uendax TectupoBaHusa.

BOCI'IpVIMM‘-IVIBOCTb

XapaKTepucTUKa 3JIeKTPOHHOT0
obopynoBaHus, KoTopas fonyckaer
nosiBNeHne HexxenaTesbHbIX
peakuui B 06opyfoBaHuu, KOraa oHo
nopBepraeTcs BO3AENCTBUIO
3/IEKTPOMArHUTHOM 3HEPruu.
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