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BBepeHune

LindpoBble MynbTUMETPLI U3MEPSIIOT U 0TOOPAXKAKT pa3InYHbIe MapaMeTpbl, TaKME KaK HanpsXXeHue,
cuna ToKa, COnpoTUB/IEHUE U TeMnepaTypa B yA06HOM ANA BOCNpuATUS YnciioBoM dopmate. OgHako
BO MHOMUX c/liyyasx Bbl xotenu 6bl BUAeTh 6onblue, 4eM OAMH OTCYET Ha aucnnee. YacTo gencreutesb-
HO 3HaYMMas UHGOPMALMS COOEPIKUTCS B TPEHAE UM CTaTUCTUYECKMX LAHHbIX NOC/IEL0BATENBHOCTM
oTcyéToB. Ecnun undpoBon MynbTUMETP CHabXEH CpeacTBaMU NOAKIHYEHUS, TAKUMU KaK NopTbI
nokanbHou cet (LAN) nnun USB, MoxkHo nepecnatb oTcuéTsl B MK onsa nocnegytoweinn 06pabotku

1 oTobpaxkeHusi. Ho nepecoinika faHHbix B MK MOXeT 3aHsATb Gonblue BpeMeHu, 4eM Bbl xoTenu 6bl
noTpaTuTb.

Tenepb HOBbIN LUMdpoBon MynbTuMeTp 34461A komnanum Keysight npepnaraet cnocob nonyyexHus
6onee rnyboKoro NOHNMMaHNUS OaHHbIX M3MepeHus 6e3 nx nepecbinku B MK. Lindposon MynsTumeTp
34461A nmeeT 6onblUON rpadUYecKnin ANCNNEN U BCTPOEHHbIE MaTeMaTuYeckue GyHKLMM, KOTopble
obecneynBatoT NpeacTaBieHne pe3ybTaToB U3MEPEHUI B BUAE rpadMKOB TPEHOOB, CTATUCTUHECKMX
OaHHbIX U TUCTOrPaMM - BCE 3TO B 0AHOM KOMMAKTHOM YCTPOMCTBE.

[MpnMep npuMeHeHus

KoMnaHuu, pa3pabaTbiBatoLlent MOLLHOE COSTHEYHOE 3apsia- ~ +0.7835 VDC )
HOe YCTPOMCTBO A5t CMapTOHOB U NJIAHLWETHbIX KOM- ‘
NbloTepoB, 6bl10 HE06XOANMO TLLATENIbHO NPOTECTUPOBATL
CXeMy, KoTopasi ONpeaensina HU3KUM YypoBEHb MOLLHOCTY
COJTHEYHOrO 3/IeMEHTa, YToObl NIAaBHO OTKYaTb U NOBTOP- 'S
HO 3anycKaTb CxeMy 3apsifa. 3Ta cxeMa bbina Heobxoanma, =1m 00 =301
MOCKOJIbKY 3aps[HO€e YCTPOWCTBO He MMesio BHYTPeHHeN o7 Ve O "7 S
BaTapeu, KOTOPYI0 MOXHO Bb110 Bbl UCMOMb30BAT B Rl Fiss" conls__ Adrin_
KauyecTBe bydepa. And UMUTALUN U3MEHEHUS CONTHEYHON
paguauuu rpynna paspaboTymMKoB MCNONb30BaNa CUrHan
TpeyronbHou GpopMbl C BEIXOAA reHepaTopa CUTrHanoB
cneunanbHoN/npon3BosibHoM GOPMbI, UCMONb3YEMOr0 B i
KayecTBe NCTOYHMKA.

50.4%

500m
WNH>keHepbl ycTaHOBUNY UndpoBON MynbTUMeTp 34461A
komnaHuu Keysight ans n3mepeHns BbIXOQHOrO Hanps- sy | A P
MEHNS BKIIOYEHWS/BBIKMIOYEHNS CXeMbl AeTEKTOPA W

oTob6parkeHuns pe3ynbTaToOB B PeXUMe rmcTorpaMmbl. Ha

.. 668k o T - T

yactoTax Huxe 1 Iy gucnnen 4€TKO Nokasan fBOUYHOE 46.0%
pacnpeneneHune, Yto 1 6b110 HYXHO. Total
145.3k

OnHaKo, MHXXeHepbl 06HapPYKMIK, YTO Ha 6onee BBICOKMX 0

yacToTax, KOTOpble BO3HMKANW, KOTAa OHW MPOBOAVIN |

PYKOW napansiefsibHo NaHenu coiHeYyHon 6aTapeu, B 3Ton ’W”W’T’—'WIT
cxeme 0BHapyX1Banach aHOMasus, KOTOPas CYXUa npu- T S e
YWMHOW MOSIBAIEHNS NMPOMEKYTOUHOTO BbIXOLHOIO 3HAYEHNS,

3Ta aHOManus HECOMHEHHO SIBNSNach NOMEXoi Afs npa-

BUJIbHOIO MpoLiecca 3apsga. OTHOCUTENIbHO NPOCTOE U3Me-

HeHMe 4acToTbl cpe3a GUIbTPa CXeMbl AETEKTOPA PELLMIIO

3Ty NPOGAEMY 1 UCKIIOUNIO NOTEHLMNAbHYI BO3MOXHOCTb

nofayn rapaHTUNHbIX peKslaMauuin oT Nonb30BaTesen.
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OTobpa)keHne pe3ynbTaToB U3MepPeHNn uLMppPoOBOro MysbTUMETPA
B ¢opMax, KOTOpble paHee OblSIn HeAOCTYMHbI

YeTblpe pa3nnyHbIX pexxMMa oTobparKeHns No3BosOT ObICTPO NPOAHANM3MPOBaTh Pe3yNbTaThl U3MEpPeHUn
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Cronbuyatasa guarpamma

MpocToi UHTYNTMBHO NOHATHBLIN MHTEepdeIC Nonb3oBaTens
34461A npepocTaBnsieT BaM ObICTPbIA M MHTYUTUBHO NOHATHBIN
[OCTYN K pa3fnyHbIM hopMaM npeacTaBneHns gaHHbIX. Bel
MOXKeTe NosTyunTb YA06HbIV AOCTYN K CTPYKTYPUPOBAHHbBIM
BUAAM 0TOBPaXKeHNS AAHHBIX Y MEHI0 MaTeMaTUYeCKnX GyHKUUIN
OAHUM HaXKaTUEeM KJ1aBULLIM Ha NepefHel naHenun. Onumm MeHo
MOSIBNAIOTCS Ha NMPOrPaMMUPYEMbIX KIaBULLIAX NOL ANCTIIIEEM.
LLlecTb nporpaMMupyeMbix KaBuLL 1 HAabop KNaBuWLL HaBUraLMK
Ha nepesHen NaHe M UCKITHYaT HeobX0AMMOCTb UCMOMb30Ba-
HWS BHELLIHErO KOMMbIOTEPa U NPOrpaMMHOro obecneyeHms.
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Chart Histogram

Meter

PucyHok 1. Mpwu Haxkatum knaeuwwm Display (oto6pakeHne)npo-
rpaMMupyeMble KaBuLim 0To6paKaT BO3MOXKHbIE BAPUaHTbI
BblI6Opa pa3fIMYHbIX PeXXMMOB 0TOBpaXKeHus.

Yno6Hoe oTo6parkeHne pe3ynbTaToB Ajs 6biCTporo aHanmnsa
Cron6yaTas guarpamma siBNsieTcs MaeanbHOM ons otobpaxe-
HWS 3HaYEHMsI OTCYETA B aHANOrOBOM BMAE NOMUMO LMdpoBOWA
MHOMKaumu. iHorga TpebyeTcst ObICTPbIN KaYeCTBEHHbIN
B3rNs4 Ha pe3ynbTaT u3MepeHusl, YTobbl y6eamnTbes, 4To Npo-
Liecc TeCTMPOBAHMUS MPOMCXOAMT TaK, Kak Obl10 3aniaHMpoBa-
HO. BO3MOXKHOCTM cTONI6YATON AMarpaMMbl MOTYT BbITb TaKXe
pacLUMPEHbI C MOMOLLbI0 GYHKLMK JOMYCKOBOMO UCMLITaHNS,
BbiGMpaemoit B MeHto Math (MaTemaTtnueckue yHKUMK), YTOBLI
obecneunTb ewwe bosiee MHGOPMATUBHOE OTOBPAXKEHME.
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PucyHok 2. Cton6yaTtas gmarpaMMa faéT BbICTpbIN Ka4YeCTBEHHbIN
B3r/54 HA pe3ynbTaT U3MepeHus.

Tpaduk Tpenga

MMcTorpamma

padumk TpeHaa oToO6paxKaeT TEHAEHLMIO MPOUCXOAALLMX
N3MEHEHUN

Ecnu npegnonaraetcs, 4To M3MepeHHbIN NapaMeTp OCTaeTcs
MOCTOSIHHbBIM, €r0 He0BX0ANMO N3MEPUTb TOJSIbKO OAMH pas3. Ho
B PeasibHOM MUpe 3HaYeHUs OTCHETOB ApendyIOT C TeHeHUeM
BPEMEHMU, OTCNIEXMBAIOT APYrMe NapameTpbl UV U3MEHSIHOTCS
CJI0XKHbIM 06pa30M Moz, BO3AENCTBMEM BHELLHWUX BO3LENCTBUN.
Mo>KHO YCTaHOBWTb PeXUM rpaduKa TpeHaa Ha LMdpoBoM
MyneTuMeTpe 34461A komnanum Keysight gns otobpakeHust
CaMbIX NOCNEAHNX AAHHbIX, NOYYEHHbIX B TEYEHWE NocneaHen
MUHYTbI, 60 BCeX AaHHbIX C MOMEHTa Noc/eAHeN O4NCTKN
NaMsTU OTCYETOB. 3TY MHHOBALIMOHHYH BO3MOXHOCTb MOXHO
MCMosb30BaTh, HANPUMEP, /151 KOHTPOJIS NOBEAEHUSI CXEMbI
WCTOYHMKA NUTAHWUS MPU U3MEHEHWUW Harpy3Ku. [ns atoro
MOXHO 6b110 6bl YCTAHOBUTb HECKOJTbKO LIUPPOBBIX MyNbTUME-
TPOB AJ19 KOHTPOS BbIXOAHOO HAMPSXKEHWS, TOKa Harpy3ku u
TeMnepaTypbl B Pa3fNYHbIX TOUKaX BHYTPU CxeMbl. [loCKONbKy
TOK Harpy3Ku U3MeHSIETCS], MOXXHO HabnloaaTh U3MeHeHne
HanpsiXKeHUs 1 TeMMepaTypbl B 3aBUCUMOCTM OT BPEMEHMU.
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PucyHok 3. Tpaduk TpeHAa NokasbiBaeT U3MEHEeHUs pe3ybTaToB
VU3MEPEHUI C TEYEHVNEM BPEMEHU.

[McTOrpamMmbl paccKayT BCE 0 pe3ysibTaTax U3MepeHun
Korpa camble Mnagwme pa3psifbl 0TCHETA NOCTOSIHHO U3MEHSIHOT-
Cs1, BAXKHO 3HATb NPMPOAY 3TUX U3MEHEeHUN. [McTorpamMMa Jaét
npeacraBneHne 0b 3ToM, oTobpaxkas pacnpegenieHe n3MepeH-
HblX 3Ha4yeHun. CpeaHee 3HaYeHMe, GopMa KpUBOW pacnpepe-
JIeHUs U CpefHEeKBaapaTUYeCcKoe OTKIIOHEHWE B COBOKYMHOCTH
ABNSAOTCS KPUTUYECKMN BaXKHOW MHdOpMaLMen Anst NOHUMaHUs
NOSIBSIEHUS UBMEHEHMA.
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Yuncno MHTepBasioB rMCTOrpaMMbl MOXKET YCTaHaB/IMBATLCA
aBTOMAaTMYECKM, IGO0 Bbl MOXKETE YCTAHOBMUTbL €ro paBHbIM
10, 20, 40, 100, 200 vnu 400, B 3aBMCMMOCTM OT TpebyeMoro
pa3pelueHns otobpaxkeHns. MoXXHO TaKKe yCTaHOBUTb
BHELUHME VHTEPBasibl 4J19 3aXBaTa OTCYETOB, 3HaYEHNA
KOTOPbIX BbIXOAAT 3a Npegesibl r’MCTorpaMmbl. IT0 MOXKET
[aTb NPeACTaBIEHME O HAaNIMUYMUM CIYYaNHbIX BHELUHNX
BO34EMCTBUIA, TAKMX KaK BbIOPOCHI HA WWHE MUTaHUS UK
3/1EKTPOMArH1THbIE MOMexXu oT Apyroro o6opyaoBaHus.
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PucyHok 4. TucTtorpamMma nokasbliBaeT pacnpenefnieHne nuamMmepeH-
HbIX 3HAYEHUN.

Display Binning Elip
Histogram Manual |Settings

MaTteMaTunyeckme GyHKLMM NepeBoasT oTobpaxeHune
[LaHHbIX HA HOBBIN YPOBEHb

DyHKUMSA U3MepeHus ¢ HynesbiM 3HaveHunem (Null) asnsetcs
Haubosiee NoJIE3HOW AN KOMMEHCcaUny CoNpoTUBIEHUS
NPOBOAHWUKOB NPV U3MEPEHMMN MasibiX 3HAYEHUI CONPOTUB-
NeHus. B kayecTBe HyNleBbiX 3HAaYEHMI MOXKHO TaKXXe yCTa-
HOBWUTb ApYrMe n3MepeHHble BEIMYUHbI, TaKNe Kak Hanps-
XeHue Unn TemnepaTtypa, Npocto Haxas knasuuwy Null

Ha nepegHew NaHenu, Ana Toro 4Toobl MOXHO BbISI0 JIErKO
CNeauTb 3a OTKJIOHEHUAMMU OT M3MepPeHHO BeNnYMHbL. Ecnu
MMeeTCs 3afaHHOe HyJIeBOe 3HAaYeHMe, 3TO 3HAYEHNE MOXKHO
BBECTU, UCMOJIb3YS KJTAaBULLK CO CTPENKaMu. B aToM cnyyae
He TpebyeTcs CHayana NpoBOAUTL U3MEPEHME.

I+E].I]I]I] 685 46 V

I DCY MNull dB / dBm Statistics

Off Value || 4 4

Limits

OTobparkeHne CTaTUCTUYECKUX OAHHbIX BCEraa AOCTYMNHO
019 OTCYETOB, XPaHALLMXCS B MaMATKH, MO0 MOXKHO
OYMCTUTb 3TU OTCYETHI 4SS 3anyCKa NoJlyYeHUss HOBOWM
Cepun CTaTUCTUKK, UCMONb3Ysi BHOBb COBPaHHbIE AaHHbIe.
3TN cTaTUCTMYECKUE AaHHble 0COBEeHHO Nosie3Hbl Ans
onpenesieHns cTabunbHOCTU N3MEPEHHOI0 3HAYEHUS, a
TaKXe Ons 06Hapy>KeHUs Pe3K0 OTKJTOHAHLMXCS JaHHbIX
nocpeacTBOM 0TOOPAXKEHUS MUHMMAIbHOro U MaKCUMasb-
HOr0 3HAYEHUN.
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PucyHok 7. Wcnonb3yiTe oTobparkeHne CTaTUCTUYECKUX AaHHbIX
OS5 onpefeneHuns cTabunbHOCTM U3MEPEHHOMO 3HAYEHUS.

OyHKUMS [ONYCKOBbIX UCMbITaHMI 0becnevynBaeT Kak BU3y-
aNbHYI MHAMKALMIO, TaK M 3BYKOBOW CUrHanM3aTop Ans
yBEAOMJIEHWUS 0 TOM, YTO NPeABapUTENIbHO YCTAHOBIIEHHOE
ycnoBwue 6b110 NpeBbiWeHo. HanpuMep, npu KOHTposie TeM-
nepaTtyp BHYTPEHHUX TOYEK CXEM OMbITHOro o6pasua B Npo-
Llecce UCNbITaHWIM B TEPMOCTaTe KpalHe BaXXHO MOJy4nTb
npeaynpeXxaeHne nNpexmne, 4em 4oporocTosiwmi obpasey,
neperpeeTcs W NoJly4nT noBpexaeHus. [lonyckoBbie UCTbI-
TaHWS MOXHO YCTaHOBUTb U MPUMEHUTb KO BCEM YeTbIpEM
pexunMmaM oTobpaxkeHuns ans obecrnevyeHUss MakCUManbHOM
rMBKOCTM CYUTLIBAHUS PE3Y/bTaTOB U3MEpPEHUs.
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Limits Low High
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PucyHok 8. Tpumep
[0NYCKOBbIX UCMbITAHUI
c rpaduKoM TpeHaa.

PI/ICyHOK 5. YctaHoBka HyneBbIX 3Ha4YeHW Ha gucnnee nepe,uHelh

J—_—
naHenu. S

Off On

Korpa AvanasoH M3MepeHHbIX 3HaYeHUI npeBbiwaeT
nekagy unu 6onblie, npeobpasoBaHue pe3ynbTaToB U3Me-
pexus B dB (aB) nnn dBm (obM) obecneumsaet yaobHoe
npefcTaB/ieHne OTCHETOB B IorapudMmnyeckom Maclutabe
(B 1B) OTHOCUTENBHO OMOPHOrO 3HAYEHMS, YCTAHOBIEHHOIO
nonb3oBaTeneM. JInbo nossonseT HabnoaaTh Ha NnepegHen
naHenu abconoTHoe 3HadveHue (obm), ocHoBaHHOE Ha
BbIYMCITIEHUN MOLLHOCTK, pacCcesiHHOWM Ha 0bpa3uoBom
Mepe COMpoTUBIIEHNS, BbiIGMpaeMol B AnanasoHe oT 50 o
8000 OM 1 OTHECEHHOM K 1 MUNNNBATTY.

600f4]

Ref R dB Ref Done

Function I
dB 3 Value  |Ref Value +

dB / dBm
Off On

Measure

PucyHok 6. ABToMaTu4yeckoe MacliTabupoBaHue obecneumn-
BaeT ynobHoe npeacTaBieHne oTCYETOB B lorapudmMmnyeckom
MacluTabe OTHOCUTENbHO OMOPHOrO 3HAYEHWS, YCTAHOBIEHHOTO
nonb30BaTeNEM.

3aknwueHune

HesaBucuMo oT TOro, NPOBOAATCA I U3MEPEHMUS B OLHON
NN HECKOJTbKMX TOYKAX, MOHATHO, YTO OAMH OTCYET He
0aéT npeactaBneHne o GYHKLUMOHUPOBAHUMN TECTUPYEMOTO
yctponctea (TY) no npowwecTBnn ANUTENbHOrO BPEMEHHN
WK ero peakuumn Ha BHeLLHWe Bo3aencTBms. HacTponka
napaMeTpoB NOAK/THYEHMS K KOMNbIOTEpPY A5 NpoBeAeHNs
cbopa 1 aHann3a faHHbIX YacTo 3aHMMAET MHOMO BPEMEHMU
N MOXKET 3a[,epXaTb BbIMNOJIHEHME NPOrPaMMbl UCTIbITAHUMN.
Tenepb, UCNoNb3ys rpadUyYecKnin GUCnien n BCTPOEHHbIe
MaTeMaTuyeckme GyHKLMM LMPOBOTro MynbTUMETPA
34461A komnanum Keysight, Hanbonee nonesHble pesynb-
TaTbl aHaNM3a, HaKanaMBaeMble Mo UCTeYeHUn onpege-
JIEHHOTO BPEMEHW UM NOCAE NONYYEeHNUS onpenenéHHoro
06bEMa AaHHbIX, HAXOAATCS BCEraa nom pyKow u AOCTYMHbI
C NMOMOLLbIO NMPOCTbIX MYHKTOB MEHIO KNaBUL NepeaHen
naHenn. 3a CYET 3TOMO MOXKHO AOCTUYL Lienen TeCTUpoBa-
HWs BbicTpee, YeM Korga-nunbo paHbLue.
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COBET MPOBEAEHWIO N3MEPEHWU
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HSAKOTCA, CMONb3YyITe
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pa3pspoB 34461A
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OTCYETA TOJIbKO C TEM

Digit Mask
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pa3peLueHneM, KoTopoe
HeobxoguMmo.

COBET NO NMPOBELEHWNI U3MEPEHUM Ne2 COBET NO NMPOBELEHWNI U3MEPEHUM Ne3

CHab6auTe MeTKaMu Bawum curHansi

Korpaa HeckosibKo LIMPOBbIX MYSILTUMETPOB, PACMONIOKEHHbIX
Ha CToJIe NN B CTOMKE, NU3MEPSIIOT MHOXECTBO CUTrHANIOB B
PasMYHbIX TOYKAX U MapaMeTPOB 0BbIYHBIM PELUEHVNEM As

UX MAEHTUOUKALMY SBNSIETCS UCMONIb30BaHNE METOK, Npu-
KpenniseMblX C MOMOLLbIO IMMKON JIEHTbI, USIN CAMOKJIEI0LLUXCS
3TUKeToK. Tenepb MOXHO [06aBUTb METKU Ha 3KpaHe, UCMONb3ys
KnaBuaTypy nepegHen naHenu. 3T METKM 0CTaloTCs B NaMaTu
[aXke B Clyyae OTKJIOYEHUS NMUTAHUS, U OHW HUKOTAA He byayT
noTepsiHbl.
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AﬂbTepHaTlllBHble ¢0prl npeactaB/ieHUA AaHHbIX

Ba)HO 3HATb ¥ MOMHUTb, YTO NEPBOHAYasIbHO BbiGpPaHHas
N5 oTobpaXkeHWsi Ha 3KpaHe popMa NpeAcTaBIeHNs AaHHbIX
He ABNSETCS eAUHCTBEHHbLIM CNOCO6OM MPOCMOTPA AAHHbIX

B namsaTu. Mo Mepe HEOBXOAMMOCTM MOXKHO NEPEKYATLCS
Ha3ag v Bnepén Mexay ¢bopMamyv NpeacTaBieHus faHHbIX U
npuMeHeHMeM MaTeMaTuyeckunx GdyHKkuui. Hanpumep, MoxHO
HayaTb € NpocMoTpa rpadurka TpeHaa no pesynbtatam cbopa

LaHHbIX B TEYEHWE MoceLHeln
MUHYTbI, 3aTEM MEpeKsIio-
YNUTbCA Ha MPOCMOTP BCEX
co6paHHbIX AaHHbIX, a BMO-
CreaCTBMU — Ha oToBpaXkeHue
rMcTorpaMMel Mo pesysbTatam
cbopa BCex AaHHbIX.

[pyrve Bo3MOXXHOCTU BKJItO-
yalT NpuMeHeHne GyHKLMK
cTaTucTmyeckom o6paboTky,
OZIHOM U3 MaTEMATUUYECKUNX
DYHKLMI, rae MOXHO TaKxe
HabnwopaTth cpefHee 3Have-
HWe ¥ cpeflHeKBagpaTUyeckoe
OTKJIOHEHME JaHHbIX TMCTo-
rpaMMmbil.
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