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[Tpu paspabotke paanonokaluorHoii cuctemsl (PI1C) ontummuaauma
nomnHoro oTHowweHuA curHan/wym (SNR) ynydiiaet obiiye paboune
xapakTepucTuku cuctembl. OBbIYHO 310 IENAETCA OAHUM U3 [BYX

cnoco60B: MOBbILIEHNEM YPOBHA CUTrHANa UMW CHUXKEHUEM YPOBHA LyMa.

Mockonbky PI1C npeactasnaet co6oii NpuéMo-nepeatoLLyto cucTemy,
ynyywerne SNR moxeT 6bITb JOCTUTHYTO YBENUYEHUEM NepeaaBaemMoit
MOLLIHOCTW NYTEM UCMOMb30BaHWA 601Ee MOLLHbIX YCUUTENEH, aHTEHH
Gonbliero paamepa Unu aHTeHH ¢ 6onee BbICOKMM KO3DULMEHTOM
YCUNEHWUA UNW C MOMOLLbIO KOMBUHALIMM 3TUX MEp.

SNR MOXHO TaKsKe YnyuLLnTh NyTEM CHUKEHWA YPOBHA LLYMa, BHOCUMOTO
NPUEMHMKOM, KOTOPbI 06bI4HO ONpeaenaeTcA KauecTBOM ManoLLyMALLEro
yeunutena (LNA), yctaHoBNeHHoro Ha Bxofie npuémHika. 06biuHo npotue 1
[AELLEBNE CHU3UTb LLIYM NPUEMHIKA, A0OUBLUMCH NyyLLEro KoadpduumeHTa
wyma (NF), yem yBenmumBath MOLLIHOCTb NepeaaTymka.

B norone 3a nydiumm SNR, koadpdpmuument wyma (NF) ABnaeTca npuaHakom
KauecTBa, KOTOpbIA XapaKTepu3yeT BENWMUMHY U3BLITOUHOTO LLYMa,
npucyTcTBytoLLero B cucteme. Onpeaenenme koapduumenTa Lyma

o4eHb npoctoe. Vimeetca noHATue “wym-chaktop” (F), kotopblid anA
3NeKTPMYeckoit Lenu onpeaenaetca kak otHoweHne SNR Ha eé Bxoae K
SNR Ha Bbixoge:

F=(S/N)/(S/N,).

rae

S, MOLIHOCTb BXOAHOO CUrHana
S, MOLLIHOCTb BbIXO[HOMO CUTHasa
N. MoLLHOCTb Liyma Ha BX0ag

N, MOLLHOCTb LiyMa Ha BbIX0/e

KoadhchuupeHT Liyma npencTaBnaeT npocTo 3HaueHue LLyM-thakTopa,
BbipakeHHoe B fetmbenax: NF = 10 log (F). 31o onpesenexue cnpaseanuso
AnA N6 ANEeKTPUUYECKON Lienu, BKIOYaA NpeobpasoBaTent YacToTbl
BXO[IHOrO CUTHaNa Ha Apyryto YacToTy BbIXOAHOIO CirHana (MoBbILLAKLLME U
NoHWXatoLLMe Npeobpasosateni).

[Mpobnema

PIC nonkHa BbigenuTh 04eHb criabble CUrHambl — Te, KOTOPble NPUXoAAT
OT MHTEPECYIOLLIX LieNeii — B cpefie, KOTopas MOXeT Coaepxarb
noMexu, Tak1e Kak 0TPaKEHHbIE 9X0-CUrHarbl, NpeaHaMepeHHble
aKTMBHbIE PAANONOMEXM 1 NOXKHbIE AMCKPETHbIE NoMexy (Hanpumep,
curHansl ot apyrux PIC). JTto6bie BHyTpeHHMe Wwymbl B npuéMHmke PJ1C
CHIKAHOT ero cnocoBHOCTb pa3nuyaTh MHTepecytoLme Lenu. LLymbl,
C03jaBaeMble KOMMOHEHTaM1 NPUEMHIKA, HEOTNINYMMbI OT MOSIE3HOT0
CcUrHana B npefenax ero 4acToTHO Nosockl U GyayT paBHO YCUNMBATHLCA
NocneayoLLYMM Kackaaamu BMECTe C NonesHbIMU CUrHanamu.

I3mepeHue LymMoB ABNAETCA CYLLECTBEHHbIM LLArom B npoLecce
MUHUMU3ALMM LLIYMOB, CO3ABAEMbIX BHYTPY MPUEMHON CUCTEMbI.
[TprBenéHHOe HIKe ypaBHeHUe onpeaenAeT MUHAMarbHbIA YpOBEHb
curHana, HeobxoauMbli iNA NPEOAONEeHNA LyMa CUCTEMbI B
MakcumanbHoi nonoce yactot PIIC:

S = KT.BF(S/N)

min

S MWHUManbHbIA YDOBEHb CUTHaNa
k noctoAHHan bonbumana
T KOMHaTHa#A Temneparypa

B, LLIyMOBa#A Nonoca NpuémHuka
F LyM-chakTop
(S,/N,). MUHUManbHOe OTHOLIeHWe curHan wym (SNR),

Mpy KOTOPOM NPOLIECCOP MPUEMHIKA MOXKET
06HapYXMTb CUrHan

lMoapo6Hoe uccnenoBaHue 3T0r0 YpaBHEHWA NOKa3bIBAET, HACKONbKO
BaxkeH kKoacpcpuumeHT wyma (NF) npuémHmka. Hanpumep, BenuduHbl k u
T, ABNAOTCA (haKTUHeCKM KOHCTaHTamu, B onpeaenaeTca KOHCTpyKLmel
PITC. a SNR He moxeT 6bITb yNyyLLIEHO, KOrAa CUrHanm yke A0cTur
npuémHuka. Taknm 06pa3om, KoathULMEHT Lyma NPUEMHIKA CTAHOBMTCA
KMHYEBbIM 3NIEMEHTOM [ANA ero onTUMU3aLnMi. B peanbHocTH 910
HECKOMbKO YNpoLLieHHaA Mofienb paboTbl NPUEMHIKA, NOCKOMbKY Ha ero
paboune XxapakTepucTUKM BIMAKOT W Apyrie (hakTopbl, Takue Kak notepu

B CMCTEME U MHTErPUPOBaHME UMNYILCOB. TeM He MeHee, KoadpuumeHT
LWyMa CXeMbl MPUEMHIKA ABNAETCA OCHOBHbIM (hakTOpPOM.



[puBeAEHHOE BbILLE YpaBHEHWE MOTNO Bbl CO3aTb YBEPEHHOCTb,

4T0 YNyyLLEHe Ko3hUUMEHTa LLymMa NO3BONMUT 3HAYUTENBHO
MOBbICUTb PaBoyMe XapaKTEPUCTUKI CUCTEMBI MPY YMEPEHHOIA LigHe.
CoBpemeHHble ManoLLYMALLME YCUAUTENN MOTYT 006CNeynTb 04YeHb
HU3KIA koadppuumenT Wwyma (NF). Korna npu paapabotke apxutekTypbl
NMPUEMHMKA UCTONb3YHOTCA NPABUIbHBIE TEXHUYECKUE PELLEHNA,
MpOoUrpbILL B KO3huLmMeHTe Liyma ByaeT MUHAManbHbIM. B peaynbrate
MOXeT nokasatbca 6011ee 3KOHOMUYHBIM CHU3UTb KOIPULMEHT LyMa
npuémHuka Ha 3 b, Yem yBennuMBaTL Ha Takyto Ke BENNYNHY MOLLHOCTb
nepeaatumka. OnHako B peanbHOCTH He BCé Tak npocto. Kpome Bcero
npoYero, NPUEMHIK AOMKeH 00ecneymnTb COOTBETCTBYHILLEE YCUNEHWE,
ha30ByH M aMNANUTYAHYO CTaBUNBHOCTb, ANHAMUYECKWI Anana3oH u
BbICTPOE BOCCTAHOBMNEHWE MOCNe Neperpy3kv U BO3AEMCTBUA aKTUBHBIX
pazvonomex. [lomkHa BbiTb Takke obecneyeHa 3aluuTa oT Neperpysku
WAV HACBILLEHWA W BbIKUraHWA OT BO3AEICTBMA HNIU3KO PacmonoXKeHHbIX
nepefaTynkoB. M, HakoHeL, NPUEMHUK JOMXeH UMETb BbICOKYHO
HaEXXHOCTb.

[puHUMaRA BO BHUMaHMe 31U CO0BPaXKEHWUA, HEKOTOPbIE KOHCTPYKTOPbI
NpeanoyMTatoT BbINOHATL NEpPBbIA Kackad NPpUEMHIKA CMecuUTenem,
BMECTO Mcnonb3oBaHuA manowwymatero BY ycunutena. Ho naxe 8
3T0M cfyyae KoadhthnLMEHT Lyma ABAAETCA BaXHbIM MOKa3aTenem,
KOTOPbIA JOMKeEH ObiTb ONTUMU3MPOBAH B Npeaenax Apyrux UMetoLmxca
OrpaHuyeHuit.

PeLueHue: navepeHue koadpduumeHta
Lyma

[InA namepenma koadduumenTa Wyma 06bIMHO MCMOML3YHOTCA ABA

metoaa. 310 MeTof Y-chakTopa, MHOTa HadblBaeMblii MeTooM ropadero/
XONOAHOTO WCTOYHNKA, U BTOPO — METO/ XONOAHOT0 UCTOYHMKA UK METOZ
npamoro u3meperua Wwyma. Metog Y-chakTopa ucnonb3yeT aHanuatop
CMEKTPa UMK CUTHaNoB M UCTOYHWK Lyma. MeTod XonoaHOro UCTOHMKa
CMOMb3yeT BEKTOPHBIA aHanuaatop Lienei, 4to Tpebyet 6onee BbICOKKX
3aTpar Ha obopyaoBaHue, Yem MeTof Y-chakTopa, Ho NO3BONAET M3MEpATL
S-napameTpebl, KOMMPECCUO W MHTEPMOZYNALMOHHbIE UCKAXKEHWA NPy
OZIHOM NOJKMNIOYEHNMM K UCTIbITyeMoMy ycTpoicTay (MY).

B atix 3ameTkax aaHo onucanue mMetoaa Y-thaktopa v MOACHEHO, B KaKuX
CIyyanx CreflyeT paccMaTpuBaTh LienecoobpasHoCTb UCMONb30BaHUA
MeToja XONIOAHOT0 MCTOYHUKA. B KauecTse McXoaHoM TOUKN B

onucaHHbIX 34ech NpoLieaypax NpeanonaraeTca, YTo nonb3oBaresnto
3BECTHA NPe/CTaBNAOLLAA UHTepec pabodan yactota PIIC, n oH umeet
npeacTaBreHne 0 xapakTepucTKax yeuneHua npuémHika. NocneaHee
0YeHb BaXKHO, MOCKOSbKY BbIGOP UCTOYHMKA LLyMa 3aBUCKT OT YCUIEHUA.

HeobxoauMo Takke peLunTb, Kak opraHn3oBatb 4octyn k Y. B uaeansHom
cnyyae Y nomkHo 6bino 6bl MMETb COrnacoBaHHble MMMeaaHChl

Ha CoeaMHUTENAX BX0Aa U Bbixoaa. MockonbKy 310 peakwii cnyJaid,
He0bX0AMMO PEeLLnTh, Kak Nyyllie BCero NoAKMHYMUTL UCTIbITaTeNbHO.
o6opynosaHue. Hanpumep, cambiM ya06HBIM MOXET 0KasaTbcA
1ICMONb30BaHMe YCTPOCTB MOAKNOYeHNA (aepykateneit). lononHuTenbHble
c006paxeHnA MOXKHO HalTW B NpuBeAEHHOM Hike noapasnene “Cosetbl”.

Mpumeyarue. OnucaHHan HWXe Npoueaypa BKAYAeT KanMbpoBKy
npubopa. 310 yCTpaHAET OCHOBHbIE UCTOYHWKW NOTPELUHOCTY, CO3aBaEMOid
13MepuTenbHbIM NPUOOPOM, 1 rapaHTUpyeT, YTo u3mepAeTcA KoadhthuLmMeHT
wyma WY, a He uameputensHoro npubopa.

PeLueHue: nsmepeHne KoauumeHTa
LuymMa MeToaoM Y-ghaktopa

MeTton Y-chaktopa, unn MeToz ropAYero/XoNofiHOro UCTOYHMKa — Haubonee
LUMPOKO PacnpoCTPaHEHHbIA cnocod namepenua KoadpduLmeHTa

Lyma. TeXHUYecKM aT0T MeTOf OTHOCUTENbHO NPOCT B peanu3aLmm 1 B
OOMNbLUNHCTBE CUTYaLWIF 06eCneYnBaeT XOpOLLYH) TOYHOCTb U3MEPEHHA,
0C0BEHHO KOrfia MCTOYHMK LLYMa XOPOLLIO COrNacoBaH U MOXKET ObiTb
HenocpeAcTBeHHO NoakntouéH K Y. B nononHenve k 1Y notpebytotca ewwé
[1Ba 9NeMeHTa UCMbITaTeNbHOro 060pyN0BaHMA.

— AHanuaatop curHanoB UM cnekTpa ¢ BO3MOXKHOCTbHO M3MEpeHIA
Ko3huumeHTa LWyma, NepekpbiBatoLLMii COOTBETCTBYHOLLMIA
[AMana3oH YyacToT U UMEHLUMIA MHCTANMPOBAHHYHO B HEM
NpUKNagHyto Nporpammy AnA uamepeHna KoaduumenTa wyma
(NF).

— WcTounnk wyma (cM. 6okoBoe none Ha cTp. 4).

[lanee cneayet onvcanue NpoLeaypbl BbINOHEHNA U3MEPEHUA MeToIoM
Y-chakTopa, B KOTOPOI UCMONb3YHOTCA aHanNU3aTop CUrHanoB cepumn X
komnanun Keysight (N9020A MXA nnu N9O30A PXA), npuknanHan
nporpamMma uamepenmna koadhcnumenta wyma N9O69A (3anyckaetca B
aHanuaarope) v MHTenneKTyanbHbIid ncTouHuk wyma (SNS) cepun N40O0OA.
lpuknagHaa nporpamma Ana uameperua koadpuumenta wyma u SNS
pa3paboTaHbl C Lienbto YNPOLLEHNA NPOLecca 3MEepeHua U NofydeHna
pAna nonesHbix pesyrbTaTos.
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BbinonxeHue namepeHus

J1a npoueaypa npeanonaraet, YTo NpuUKNaaHan NporpamMma U3MepeHua
koachchmumenta wyma N9O69A nHcTannmMpoBaHa B aHanuaatope
CUTHamOB, KOTOPbIN NOAAEPKNBAET BblIGPAHHbIA UCTOYHMK LyMa B
COOTBETCTBYHOLLEM Wana3oHe YacToT. [NA HayasbHO! YCTaHOBKM
Heo6X0aMMO BbIMOMHUTL CleayHoLLMe NATh LLAros:

1. BblbpaTb Arana3oH 4acToT, COOTBETCTBYHOLLMIA UCTIBITYEMOMY
yctpoiictay (11Y).

2. Bbibpatb 0numMr BHYTPEHHErO YCUAWTENA ANA JAHHOIO
[iMana3oHa 4acTor.

3. Bsectvt B aHanusatop curHanos Tabnuuy KoadhhuLmneHToB
n36biToyHoro wyma (ENR) ana nctoyHuka wyma cepum
SNS. [ina atoro Haxatb knasuwy [Meas Setup], 3atem
nporpammupyemble knasuwim {ENR}, {SNS setup}, {Noise
Source}, ycraHosutb SNS B coctoanmne (Auto) {Auto Load
ENR}.

4. TloakntounTb MCTOYHUK LLUYMa K aHanu3aTopy CUrHanoB ¢
NOMOLLbtO Kabena; UCTOYHUKM wyma cepun SNS ncnonbayrot
kabenb 11730A. MposepuTb, 4to aaHHble ENR nepenatbl B
aHanu3arop CurHarmnos.

5. Coxpanutb Tabnmy ENR. [Ina atoro Haxartb knasuiwy [Save],
3atem nporpammupyemble knasuiuun {Data}, {ENR Table},
{Meas} Table, {Save As} name [Enter].

BbinonHuTb kKanubpoBKy NpUKNaaHOA NporpaMmbl M3mMepeHua
koadhchuumenta wyma NIO69A v aHanusatopa.

1. TloakntoynTb BXOA UCTOYHMKA LyMA K COEAMHUTENHO Ha
3a[iHeit naHenn aHanuaatopa ¢ nomoulbto kabena 11730A.
lMoakntoumMTh BbIXOA MCTOYHMKE LIYMa K BXOMly aHanu3atopa.

2. YcTaHOBWTb HayanbHYO YacToTy. [InA 3T0ro Haxarb Knasuily
[Freq Channel], 3atem nporpammupyemyto knasuiy {Start
Freq}, HabpaTtb Ha UMdpoBoit knasuatype yncno 10 1 HaxaTb
nporpammupyemyto knasuiy {MHz} (BBoa Bbi6paHHON
4acToThl).

3. YctaHoBWTb KOHEYHyH yacToTy. [InA a10ro Haxatb
nporpammupyemyto knasuuiy {Stop Freq}, HabpaTb Ha
UMchpOBOIA KnaBuaType Yncno 3 1 HaxkaTb NporpaMmypyemyro
knasuy {GHz} (BBoA BbIGpaHHOM YaCTOThI).

4. YcraHoBWTb YMCnO Touek. [INA aTOro Haxatb
nporpammupyemyto knasuiy {Points}, HabpaTb Ha UMchpoBOA
knasumatype uucno 30 v Haxarb {Enter} (BBoa uncna Touek).

5. YcraHoBUTb (PYHKUMIO yepeaHeHua. [Ina atoro Haxarb
knasuily [Meas Setup], 3aTem nporpaMmmupyemyto Knasuily
{Average Num} u ycraHoBuTb €€ B cocToAHne ON; HabpaTb Ha
umchpoBoii knasuatype uucno 15 1 Haxatb {Enter}.

@

Otkanubposatb nporpammy NSOG69A. [Ina atoro Haxarb
knasuily [Meas Setup], nporpaMmupyemyro Knasutuy
{Calibrate Now?} u [Enter].

BbinonHuTb namepenune koadduumenta wyma (NF).

1. BbibpaTb NprknaaHyto nporpammy na3meperus koadduumeHTa
LIyMa B aHanW3aTope cUrHanoB. 310 06bIYHO BbINOMHAETCA C
nepenHeit natenu. [lna atoro Haxatb knasuily [Mode], 3atem
nporpammupyemyto knasuiy {More}, noka He 6yaeT AocTynHa
nporpammupyeman knasuiwa {Noise Figure}.

2. Wcnonb3ya BU3yanbHOe PyKOBOACTBO YCTAHOBKOM, HauaTh M3MepeHMe.
[Ina atoro Haxatb knasuwy [Mode Setup], nporpaMmupyemble
knasuwm {DUT Setup...}, {Amplifier} unu Bbibpatb ycTpoiicTBO 13
BbINAAAOLLIETO MEHIO C MOMOLLHO MbILLI.
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Pucyrok 1 — ViamepumenbHad ycmaroeka, 8KITHOYatowas aHanusamop,
UCMOYHUK wyma u WY

3. OTKNOYNTL UCTOYHKMK LymMa OT BXOJa aHanuaaTtopa u
noakntountb ero k sxoay WY. Moakntounts Bbixoa MY K
BY Bxoay (RF input) aHanusatopa (pucyHok 1). Yem meHblue
MCMONb3YeTCA NepexoroB, TeM nyyllie pesynbTaTbl M3MepPeHua.

4. Bsectu cooTBeTCTBYHOLLME 3HAYeHMA Ana V1Y B MEeHI0 yCTaHOBKM 1
3anycTUTb NPOLIECC M3MEPEHUA.

BbI60p 1CTOYHMKA LWyma

KayecTtBo MCTOYHMKA LyMa BAMAGT HAa TOYHOCTb U NOBTOPAEMOCTL
pesynbTatoB usmepenuit. KoadhhuumeHT n3bbITouHOro Lyma
(ENR) ncrounmkoB Lwyma komnaHuv Keysight oTkanubpoBaH

C MOMOLLbIO MepeHoca eMHNLbI (DU3NYECKON BENIMYMHBI K
HaumoHanbHomy uHcTMTYTY cTaHaapToB. 06bIYHO AOCTYMHOE
HomuHansHoe 3Hayexne ENR 6 n 15 gb.

[InA 6oMbLLUMHCTBA CyYaes, KOTAa 0XK1aaeMoe 3HaueHme
koathchmumenta wyma 15 ob unn 6onee, pekomexayetca
ncnonb3osatb McTouHKK Wwyma ¢ ENR 15 ab. Vetounmk ¢ ENR
6 nb pekomeHayeTcA B IBYX CNyYanx.

— [pu n3mepeHnm ycTpoicTBa, KO3 MULMEHT yCUNeHnA
KOTOPOro 0CO6EHHO YYBCTBUTENIEH K N3MEHEHMO
MMMeaaHca UCTOYHMKA.

— Korpa MY umeet o4eHb HU3KNIA KO3DULIMEHT Liyma
(Hanpumep, He npeBbiwatoLmid 15 ab).

Komnanua Keysight npeanaraet Tpu cemeiicTBa UCTOYHUKOB
wyma. VinTennektyanbHble UcTouHMKY Wyma (SNS) cepum
N4000A Hanbonee NpocTbl B UCNONb30BAHUN Ha YacToTax 0
26 [T, nockonbKy OHM YNPOLLaT YCTaHOBKY NapameTpoB
“3MepeHna 3a CYET aBTOMATUYECKOM 3arpysku B Npubop AaHHbIX
kannbposku. Cepua 346 paclumpAeT YacToTHbIi AnanasoH Ao 50
[Tu, a cepua 347 umeeT BONHOBOAHbIE COBANHUTENN ANA Bonee
BbICOKMX YacToT.




AJ'IbTepHaTVIBHOG pellenne: nsmepeHne Metoaom
XONOAHOro NCTOYHKKA

MeTop X0n0HOr0 UCTOYHIKA MNW NPAMOTO M3MEPEHUA LLIYMa UCNOMb3yeT
BEKTOPHbIA aHanu3atop Lienei 1 TpeByeT TONbKO U3BECTHYHO BXOAHYHO
Harpysky, kotopaa 06bl4Ho umeet umneaaHc 50 OM Npn KOMHaTHOVA
Temnepartype. MeTon Xono/iHOro UCTOYHWKa Takxke TpebyeT He3aBucUMOoro
n3mepenua KoacpcpuumenTa yeunenna UY. lpoueaypa npeanonaraet
O[IHOKPATHOE N3MepEHUe LLIYMOBOV MOLLIHOCTH, a Takxe KoadhdhnumeHTa
ycunenua (06a M3MepeHUA BbINONMHATCA aHann3aTopoM Lieneii). [ina
KanubpoBKM aHanu3aTopa Lieneil TpeByeTtcA UCTOUHWK LLYMA, @ TakKe
Moaynb anekTpoHHoiA kanubpoeku ECal, ncnonb3ayembiil B kayecTse ToHepa
“MneaaHca.

Korza Tpebyetca BbiCOKaA TOUHOCTb, METO/ XOJI0[IHOTO UCTOYHMKa
MO3XET 06eCneunTb camble TOUHblE U3MepeHnA. Kpome Toro, oH Jyule
npycnocobneH AnA KOMMEHCcaLUM paccornacoBaHuA UCTOYHMKA, KOTOPOE
MOXKeT MMETb MecTO NMpu ucnbiTaHui Moayneit nepenaun/ npuéma (T/R),
1CNOMb3YHOLLMX MUKPOMONOCKOBbIE NIMHWM BXOAA W BbIXOAA, N KOTAad
nepeksoyeHIe 0TAeNAET NpuBop OT MOAYNA B aBTOMATU3NPOBaHHOM
ncnbitatensHoi cucteme (AVIC). Mockonbky MCMonb3yeTcA BEKTOPHBIN
aHanu3atop Lienei, N3MepeHrA MOryT BbIMOJHATLCA HA MHOTOKacKaHbIX
YCTPOIACTBAX C HU3KIM KOIPULIMEHTOM YCUNEHNA 1 CMecUTenaAx (Takue
“3MepeHna 0cobeHHO MpoBnemaTyHbl Npy UCNONb30BaHUM MeToAa
Y-chakTopa).

3aTpoHyTble 30€eCh Pa3nNYHbIe CUTYaLUK CIMLLKOM CROXHbI, 4T06bI
0XBATUTb X B 3TUX KPaTKMX 3aMeTKax Mo npumeHeHnto. Ecnv nonb3osatenb
CTarnK1BaETCA C OAHON unn 6omnee U3 ONMCaHHbIX 3AECh CUTyaLMiA U AnA
HEro 04eHb BaXKHO BbIMOMHNTL M3MEPEHNA KoahdruUmeHTa LyMa C BbICOKOM
TOYHOCTBIO (HanpuUMep, HECKONbKO ABCATLIX Aelmbena), pekoMeHayeTcA
1CNOMb30BaTh METO/ XOMOHOI0 MCTOYHMKA C BEKTOPHBIM aHan13aTopom
ueneii Keysight PNA-X, KoTopblif MOXeT BbINOMHNTL COOTBETCTBYHOLLME
KOppeKLMKM 06bIYHOM MOrPELIHOCTY MCTOYHMKOB. Ha pucyHke 2 nokasaHbl
peaynbTathl 3MepeHua WY, nonyueHHble ¢ ucnonb3oBaHneM MeToa

Moo unyma: 3450 ENR T4 45

T-O2aT00a € ACTOHIOON AR,
negpreomSeian VY vapes watpwsai
KO TTO0

1 MeToa Y- daxTopa © MCTCECM 0ME,
NODRTKrSpeM HENOCDARTTREHHE K 'm.?“ﬂ' Ay
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PucyHok 2 — lpumep nozpewHocmu usmepeHua KoagguyueHma uyma
8 cpeoe AVIC

CoBeTbl: kak 13bexatb 0BbI4YHbIX TPYAHOCTEN

Ha peaynbtatbl uamepeHua KoadhduuneHTa LWyma BAUAKT MHOTE
thakTopbl. Hmke paccmoTpeHbl HekoTopble Hanbonee 06LMe 13 HUX
BMeCTe C MPUEMamMm, KOTopble NOMOryT MUHUMU3NPOBATh UNK M3bexartb
npo6nem Npu Mcnofib3oBaHUK MeToda Y-chaktopa.

B 6onbluMHCTBE Cryyaes ¢ 3TuMM Npobremamu MOXKHO CrpaBUTLCH;
0[HaKO, BCNM Kakue-nnbo U3 HUX NPEeACTABNAIOT TPYAHOCTY, UK ecnu

N3MepEeHIA OMKHbI BbINOMHATLCA Ha NpeoBpasoBaTenax YacToTbl Unu
YCTPOMCTBAX C HU3KIM KOIDMNLMEHTOM YCUIEHUA, NYYLIMM BLIGOPOM
MO3KET GblTb METO/ XONOAHOI0 UCTOYHMKA.

I'Ipep,oxpaHﬂVlTe N3MepeHNa OT CUrHanoB NoMex
Jtobble BuabI BY nomex — nomexu uany4eHna Unu NpoBoaMMOCTYA —
NPOABNAOT Ce6A KaK MOLLHOCTb LLYMa 1 BIMAKOT HA TOYHOCTb M3MEPEHMA.
Otctonia HacToATeNbHaA HE0BX0AMMOCTb UCKMHOYNTL 3T UCTOYHIKY MOMEX.
OntoopecLeHTHbIE CBETUTBHIKM, COTOBbIE TenedoHbl, 6eCpoBOAHbIE
MapLLIPYT13aTOPbl M MECTHbIE PaaMONepefaTuMkii — BCe OHW CO3AAt0T MoMexXu
TOYHbIM M3MepeHIAM LLyMoB. Kpome Toro, 6r13ko pacronoxeHHoe C1noBoe
060pya0BaH1e Ik NNOX0 3KPaHUPOBaHHbIE Kabenu (CUrHanbHble Ui
CUNOBbIE) TOXKE BNMAKT Ha MaMepeHuA. [1oaToMy cneayet Beeria NpuHUMaTh
BO BHWMaHIe Anana3oHbl paboumx YacTtoT MY u uckaTb BO3MOXKHbIE MCTOYHMKM
nomex BHYTPY 3TOr0 1ManaszoHa, Tak Kak MMeHHO OHU MOTYT NOBMMATL Ha
VM3MepEHNA.

W3berante ncnonb3oBaHus agantepoB (NePexomoB)
[pn ncnonb3oBaHuM ananTepos, YCTaHOBNEHHbIX Ha Bxoae Y, ocobeHHo
Heo6xoauMo NpUMeHeHIe Koppekuuu. Tam, e 9T0 BO3MOXHO, BCer/aa
CneayeT UCMosb30BaTh UCTOYHMK Liyma, 060pyA0BaHHbIA COeAMHIUTENEM,

COBMECTUMbIM cO Bxogom VY.

MMHMMVI3VIpyl71Te norpeLwHoCcT paccornacoBaHns
INMoboe paccornacoBaHue MMNEAAHCOB CO3AAET OTPAXXEHNA MOLLHOCTY
LyMa B TpaKTax u3mepeHua u kanubposku. Hanbonee BepoATHan
npobnemHan obnactb — 310 coeauHeHue ¢ VY. B HekoTopbIx cnyyanx
MO3KeT BbITb UCMONb30BaHa Pa3BA3Ka A MOTNOLLEHUA OTPAKEHHON
MOLLIHOCTU, HO CRedlyeT UMETb BBUAY, YTO pas3BA3ka paboTaeT B
OrpaHUYeHHOM J1ana3oHe 4acTor.

cnonb3ynte ycpeaHexve

YcpeaHeHue yBennumBaeT BpemA U3MepeHna, Ho yMeHbLIaeT dhnyKTyaumm
n306paxkeHnA Ha akpaHe 1 obecneynBaeT Honee COCTOATENbHBbIN
peaynbtar uamepeHua. OnyKTyaLmy yMeHbLLIAKOTCA 3a CYET U3BNEYEHNA
KBAJPATHOrO KOPHA U3 CyMMbl KBAJPaTOB PAAA 0TCYETOB.

W3berante HenMHeNHOCTEN

Vlameperue koadhduLmeHTa LyMa Npeanonaraer, uTo BeA cucTema pabotaet
B NMHENHOM pexkume 1 B cTabunbHoii obnactu. Y6eaureck, uto u Y v npubop
paboTatoT B NIMHEAHOM peskime.

BbinonHuTe Kanubposky nepesa N3MepeHuem
Camble ToYHble M3MepeHNA BbINMOJTHAKDTCA Cpa3y nocne Kaﬂl/lﬁpOBKVl.

3aknyeHne

[pouecc cHeHA KoadhdomLmeHTa LWyma HaunHAeTCA ¢ TBEPAOro
MpefCTaBNeHNA 0 HEONPEeAENEHHOCTY B OTAENbHbIX KOMMOHEHTaX,
noAcucTemMax, CUCTEMaX W McTbITaTeNbHbIX ycTaHoBkax. KonuyectaeHHan
OLIeHKa 3TVX HeoNpeAenEHHOCTEN 3aBNUCUT OT TMOKOCTM MHCTPYMEHTaNbHBIX
CPEACTB, KOTOPbIE 06ECMEYMBAIOT TOUHbIE W HAAEXKHbIE PE3ymbTaTbl
nsmepeHuid. Kakoii 6bl MeToa Bbl HY MCToNb3oBanu — metof Y-chaktopa
WNK METOZ XONOAHOr0 NCTOYHMKA, Habop pewwenwii Keysight ana
n3MepeHunA KoadhdmumeHTa Lwyma — Npubopbl, NpUKNaHbIe NPorpaMmb
W NPUHAANEXXHOCTY — NO3BOMAKOT CO3AAaTh ONTUMM3MPOBAHHBIE YCTAHOBKHY,
WAEHTUCHMLMPOBATL HEXKENATENMbHbIE UCTOYHWKI MOMEX W, B KOHEYHOM
CyéTe, CHU3MTb YPOBEHb LLyMa, co3aBaemblid npuémHukom PI1C.
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