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O6wwue npaBuna no 6esonacHocTn

[aHHbIi  M3MepuTeEnbHBLIN Npubop yaoBneTBopsieT TpebGoBaHUsIM
ctangapToB IEC61010 k 6e30nacHOCTU M3MEPEHUI, COrfacHO KOTo-
pbIM MMEET criegytolimMe nokasatenu: AonycTumasi CTeneHb 3arpsia-
HeHus 2, kaTeropun nepeHanpsbkeHusi | - 1000B, 1l - 600B), aoBonHas
nsonsyus.

KaTteropusi |: curHanbHbIli ypoBeEHb, crieuuansHoe obopyaoBaHue unm
3MneMeHTbl 060pyAOBaHUS, TENEKOMMYHUKALIMOHHBIE, S3NEKTPOHHbIE 1
T.0., C MEHbLUMM MrHOBEHHbLIM MepeHanpsikeHneM, Yem B KaTeropum
Il

Karteropus |l: MecTHbI ypoBeHb, 6biToBble Npubopsl, MTEPEHOCHOE
OBOPYOOBAHME 1 T.4., C MEHbLUMM MrHOBEHHbIM MepeHanpsixe-
HueM, yeM B kateropum Il

TexHUyeckoe OGCNyXMBaHUe [OMKHO BbIMNOMHATLCA TONbKO
KBanuguumpoBaHHbIM NEPCOHarNoM.

He ponyckainTte BO3ropaHusi U Nony4YeHusi TpaBm
Ucnonb3ynTe Hagnexawmn WHYP nNuTaHusA. Vcnonb3ynte TOMbKO

WHYp NWTaHWsl, pa3paboTaHHblii Ans AaHHoro npubopa u cepTudu-
LIMPOBaHHbIN AN1S UCNOSb30BaHKSA B BalLen CTpaHe.

MCHOHbSyVITe Haanexailyro po3eTKy 3J1eKTPOonUTaHusA. He BbI-
KntovanTe anI60p N3 pPO3eTKU, ecnu wyn mnm M3MepMTeJ’Ibell71 Ka-
6ernb NoACOEANHEH K MCTOYHWUKY CcuUrHana.

Ob6ecneybTe NpaBuUiibHOE 3a3eMrieHUe npubopa. [aHHbii Npubop
normkeH BbITb Hagnexalwum ob6pasoM 3a3eMreH HyneBbIM MNPOBOAOM
WHypa nuTaHus. Bo n3bexaHne nopaxeHusi SNEeKTPUYECKUM TOKOM
npoBof 3a3emsieHust JofkeH ObiTb noakniodeH kK 3emne. MNoxanyi-
cTa, obecneybTe NpaBuIbHOE 3a3eMreHne nepen NoacoeaMHEHEM K
ntobomy BXOAHOMY MIIN BbIXOQHOMY rHe3zy.

MpaBunbHO NoacoeAuHAUTe Wynbl ocuunnorpada. O6wwuii npo-
BOA Llyna UMeeT TOT Xe MoTeHumarn, Yto 1 3asemneHue. He noga-
BaliTe Ha O6LLMIA NPOBO/ BLICOKOE HarpsiKeHUe.

Co6niopaifTe Bce OrpaHUYEHUsI Ha CUrHanbl, NogaBaeMble Ha
rHesna. Bo n3GexxaHue BO3ropaHvsi UnW yaapa 3MeKTpUYeckuM To-
KOM, MpeBbIaloWyM AOMyCTUMYI0 BENWYUHY, NPOBEpbTE BCe MNpe-
[OerbHO AOMYyCTUMbIE BEMUYMHBLI U 3TUKETKE Ha npuBope. Moxanyi-
CTa, Nnepen nogknoyeHneM npubopa nayunte nogpoGHyo MHpopMa-
LMIO O MpeaenbHO AOMYCTUMBIX BEMMUMHAX, MMEIOLLYIOCA B UHCTPYK-
LMW Mo aKcnyaTaumu.

He mncnonb3yinTte npubop 6e3 kopnyca. He ucnonbayiite npubop,
€CJIN ero BHELUHUIA KOpMyC UNu NepeaHsis NaHenb OTKPbITI.

Ucnonb3ynte Hapnexawue npepoxpaHutenu. Vcnone3yite npe-
[OXPaAHUTENWU WU MHAMKATOPbI NEPErpy3kn TONbKO TOro TUMa, KOTOPLIN
npeaycMoTpeH Anst AaHHoro npubopa.

He octaBnsanTte BHyTpeHHUE Lenu OTKPbITbIMWU. [Moxanyicta, npu
NOAKIMIOYEHHOM MUTaHUM He MpuKacalTecb K 3rieMeHTaM, OKasaB-
LUMMCS! OTKPbITbIMU.

He akcnnyaTupyiite npu6op npy NoAo3peHUn Ha Hanuume Heuc-
npaBHocTeil. Ecnn Bbl Nofo3peBaeTe, YTo NPUGOP NoBpexaeH, kea-
NUMULMPOBAHHEIM  CNIELMANUCTOM MO PEMOHTY U OGCNYXXMBaHUIO
[OMmKeH BbITb BbIMOSIHEH €ro 0CMOTP.

OGecneubTe XOPOLUYHO BEHTUNALMIO.
He akcnnyaTtupyiTe npubop B MecTax ¢ BbICOKOM BNMaXHOCTbHO.

He akcnnyaTMpyﬁTe anGop B OrHeonacHbIiX unu B3pbiBOoNac-
HbIX yCITOBUAX.

MNoppepxuBanTe NOBEePXHOCTbL NPMGOpa YMCTOM U CYXOM.

Mpegynpexaatolyme HagNnUCU U CUMBONbI

Mpepynpexaarwwme Hagnucu Ha npubGope: Ha npubope MoryT
NpUCYTCTBOBATb CrieayloLume Haanucu:

«Danger» («OnacHocTb!») o06o3HayaeT HenocpefcTBEHHYl onac-
HOCTb.

«Warning» («OcTopoxHo!») obo3HavyaeT NoTeHLUMarnbHylo onacHOCTb.

«Warning»: ykasblBaeT Ha YCIOBMs, KOTOpble MOryT
MPUBECTM K MOMYYEHUIO TPaBM UNv CMepTENbHOMY UCXOAY.

«Caution»: ykasblBaeT Ha YCIOBUS, KOTOpble MOryT
MPUBECTM K TNOBpexaeHwio npubopa wnu  Opyroro
UMyLLEeCTBa.

«Caution» («BHumanue!») obo3Ha4aeT BO3MOXHOCTb MOBPEXAEHUSI
npuGopa unu Apyroro UMyLecTsa.

CumBonbl Ha npubope: Ha npubGope MOryT MpUCYTCTBOBaTb Crie-
JyroLime cMMBObI:

Bbicokoe HanpsbkeHve

BHumaHue! OBpatuTtecb K UHCT-
pYyKUun

3alUnTHbIN BbIBOA 3a3eMIIEHMUS

BeiBog waccu npubopa

MamepuTenbHbI BbIBOA 3a3eM-
nexHust

I3 B> >

UNI-T




UNI-T

UHCTPYKLNA 10 SKCITNIYATALINN: cepus UTD2000L

BBEOEHUE

OTa MHCTPyKUMS coAepXUT WHdopmauuio 06 3IKcnnyaTauuu
uMcpoBbIX 3anomuHarowmx ocuunnorpadoB cepun UTD2000L.
WHcTpyKuusa noapaspeneHa Ha cneayolme rnaebi:

naBa1 PykoBoacTtBo nonb3oBartensi: [lpoctoe onucaHne dyHK-
LM ocuunnorpada 1 3amevaHus no yCTaHoBKe.

FnaBa 2 HacTpoiiku npubopa: PykoBoacTBo no paboTte ¢ ocuunmno-
rpacdom.

naea 3 [MpakTuyeckune npumepbl: [puMepHble CXeMbl LENCT-
BUIA, MO3BOMSAIOLLMNE peLaTh Pa3nnyHbIe M3MepUTenbHbIe 3adaqn.
FnaBa4 CucreMHble COOOLIEHWUS, MOMCK WU YCTpaHeHWe Heuc-
npaBHOCTEN

FnaBa 5 TexHuWuyeckoe oGcnyxuBaHue U noaaepxka

FnaBa 6 [lMpunoxeHus

MpunoxeHue A: TexHnyeckme xapakTepucTukn

MpunoxeHue B: Akceccyapsbl

Mpunoxenue B: Yxog 3a ocuunnorpacgom

Ocuunnorpadbl cepun UTD2000L :

Ocumnnorpadsl cepun UTD2000L obecneumBatoT yaobcTeo B pabo-
Te, BblAaloLLMeCs TEXHNYECKVEe NoKa3aTeny u MHOXeCTBO NepeaoBbIX
PYHKUMIA. DTO COBEPLLEHHBIA UHCTPYMEHT Ans GbicTporo un addek-
TUBHOTO BbIMOMHEHNS U3MEPEHUI.

[aHHasa MHCTpyKUMa npefcTaBnseT cobon pyKoBOACTBO MO 3KCMmya-
Tauum 3-x mogenen cepum UTD2000L:

Mogpenb Monoca YactoTa Oucnnen
npornycKkaHus | AUCKpeTusaumm
UTD2052CL 50 MI'y, 500 MI'y, LiBETHOM
UTD2052CEL | 50 MI'y 1My LBETHOM
UTD2102CEL | 100 MI'y 1My LiBETHOM

Ocumnnorpadbl cepun UTD2000L ocHalleHbl NpakTu4YHOW nepenHewn
naHenblo, obecneyrBaoLen AOCTyN KO BCeM DyHKUMAM U yaobcTBo
paboTbl. HacTpoika Likan BCex KaHaroB M pacrofiokeHWe KHOMOK

ONTUMMW3NPOBAaHbI ANS HENOCPEACTBEHHOrO HabnoaeHNs B npouecce

paboTbl. Mockonbky BHeWHee odopMrieHne npubopa BbINOMHEHO Ha

6ase TpaguLMOHHBIX ocuunnorpadoB, Nob3oBaTenu MOryT MpuUcTy-

naTb k paboTe, He 3aTpayMBasi ANMTENbHOrO BPEMEHU Ha U3YYeHUE 1

ocBoeHue npubopa. [na 6bicTporo nepexoda K yrnpoLLeHHbIM M3Me-

peHusim umeetcs kHornka [AUTO]. Hosble npubopbl obecneuymsaioT

Gonee afekBaTHylO nepegayvy hOpMbl CUrHanma U HacTpoWKy auana-

30HOB.

B pononHeHwe k ynobctay paboTbl npubopsl cepumn UTD2000L Takke

OCHaLLieHbl BbICOKOTEXHOMOMMYHBIMU  MHAMKATOPaMM U MOLLHbBIMU

yHKUMSIMKU, 0BecneynBaoOLMMM  BbICOKOCKOPOCTHLIE  U3MEpPEeHMst.

O6napasi YacToTon AuCKpeTU3aumn B peansHom Bpemenn 1 Iy (500

MIu) n 25 Ty B 3KBMBANEHTHOM pexume, 3Tn ocuunnorpadbl MOryT

oTobpaxaTb curHanbl ropasgo bbicTpee, adeKkTMBHbIE aHaNUTU4e-

cKve (OYHKLMM 1 pexuMbl 3anycka obnerdatT ux 3anucb U aHanus, a

APKUIN KUOKOKPUCTaNIMYECKUIA ANCNIEN N MaTeMaTuieckne yHKLMn

Mo3BONSAT BGLICTPO M YETKO HabnaaTh U aHanMaMpoBaTb CUrHarn.

JKkcnnyaTauMoHHblE XapaKTEPUCTMKM, NEepeYnCrieHHble HUXe, Mnoka-

3bIBaOT, NOYEMY ocumniorpadbl 3TUX CEPUI NONHOCTLIO YA0BNETBO-

pST Bawy TpeboBaHWSA K BbINOMHEHWIO U3MEPEHNIA.

e [lBa aHamnoroBbIx KaHana ¢ 4yBcTBUTENbHOCTbIO 1MB — 20B/gen.

e LIBETHOM UMM MOHOXPOMHbIA KUOKOKPUCTAmNNMYECKUA ancnnemn
HD ¢ paspeluernem 800 x 480 nukcenen

e [lopoepxka USB-HakonuTenem u CBsi3W C KOMMbIOTEPOM Yepe3
nHTepderc USB ans nepegayun gaHHbIX.

e ABTOMaTM4eckas KOHUrypaums oCLUMIorpaMMbl U COCTOSIHUSA

e CoxpaHeHue B NamsATU ocumMniiorpamMmm, HacTpoek, GUTOBbIX KapT,
3arpyska HacTpoek

e [lepenoBas pyHKUMS yBeNMYeHNs oparMeHTa okHa A aHanu3a

netanen curHana u YeTKoro pacCMOTPEHNS.

ABTOMaTUyeckoe nsmepeHue 28 napameTpoB curHana

ABTOMaTUYECKOE N3MEPEHMNE MONOXEHNS Kypcopa

YHuKanbHasa yHKUMS 3anucu 1 BOCNpou3BedeHns curHana

BcTpoeHHas dyHkums GbicTporo npeobpasoBaHuns dypee (BINd

unn FFT)

e Matematuyeckne yHKUMM Anst paboTbl C HECKONbKAMU CUrHa-
namu (BKroYas CroXeHue, BblMUTaHUE, YMHOXEHVE U JerneHune)

e Pexumbl 3anycka no ¢poHTy (Edge), no BugeocurHany (Video),
no anutensHocTn umnynbca (Pulse width), n nooyepeaHbiin (Al-
ternate) sanyck

e MHOrosiabl4yHOE MeHI0

e Cucrtema cnpaBKku Ha aHIIMNCKOM M KUTaNCKOM A3blkax

MpuHagnexHocTu K ocuunnorpadam cepum UTD2000L

2 x 1,2-meTpoBbIX naccuBHbIX wWwyna 1:1/10:1 (cm. UHcTpykumio no

paboTe C MacCMBHbIMM Lynamu), COOTBETCTBYIOLIMX CTaHAapTy

EN61010-031:2002

e llHyp anekTponuTaHWs, COOTBETCTBYIOLUMIA BCEM MeXAyHapoa-
HbIM CTaHgapTam

e /HCTpyKUMS NO 3KcnnyaTaumm

e Kabenb USB UT-D05

e CD puck ¢ MO n pykoBOACTBOM MO 3KCMyaTauuu (Ha aHrmun-
CKOM).

Mnaesa 1
PYKOBOLOCTBO MNOJIb3OBATENA

Lindposbie 3anomuHatowme ocumnnorpadgbl cepmn UTD2000L — He-
GonbluMe KOMMaKTHble HacTonbHble ocuunnorpadsl. YaobHas B Uc-
NoJIb30BaHWUN NepeaHsist naHenb obecneyvBaeT Nerkoe BbINOSHEHWE
OCHOBHbIX MU3MEPUTENbHbIX onepauuii.

OTa rnaBa cogepXxuT cregytoLlyo HopMaLuio

O6Lue npoBepkm

PyHKLMOHamMbHbIE MPOBEPKM

KomneHcaums wynos

ABTOMaTU4ecKas HacTpoyika ocLunnorpaMmmbl
O3HakomneHve C CUCTEMON BepTMKanbHON pas3BepTku
O3HakomneHne C CUCTEMON FOPU3OHTarnbHOWN pa3BepTKu
O3HakomneHue ¢ CUCTEMON 3anycka

MepBbIvi War B Ha4ane paboTbl C HOBbIM ocuunnorpacgomM Bce-
raa COCTOUT B O3HaKOMIIEHWM C COAEpXaHWeM MNepenHen naHenv
npubopa. 3TOT NpaKTUYECKUn NOAXOL NPUMEHUM U K LMPOBbLIM OC-
uunnorpadam cepun UTD2000L. B gaHHonm rmase KpaTko onucbliBa-
eTcsi coaepXXmmoe 1 PyHKUMM nepeaHen naHenu, YTo no3BonvT Bam
6bICTPO 0CBOUTL LMdpoBble ocumunnorpadbl cepun UTD2000L.

[ns ynobctBa paboTbl hyHKUMM NepefHen naHemnu UCNoHeHb!
BecbMa HarnsgHo. Ha nepegHeit naHenu pacrionararTcsi KHOMKU 1
perynsatopbl. KHonka PrtSc npegHasHayeHa Ans BbiBoga cCooepXnmMo-
ro akpaHa Ha BHewHun USB nopT. ®yHKUMM KHOMOK CXOAHbI C TaKo-
BbIMW B Apyrux ocuunnorpadax. Psa 13 natu KHOMoOK cnpasa oT Auc-
nnes — kHoMku Ans pabotbl ¢ MeH (0603HaYeHbl cBepxy BHU3 ¢ F1
no F5). 3Tn kHoMKM NO3BONAOT BbIOpPaTh pasnmnyHbIe ONuUMK TEKYLLIEero
MeH0. [poyne KHOMKK ABMSTCSA (OYHKLMOHANbHBIMUY, NO3BONSSA ne-
pPexoanTb K MEHIO Pa3nnyHbIX PYHKLMIA UM HEMOCPEACTBEHHO BKIHO-
YaTb oTAenbHbIE hyHKUMM.

Couplog o HORIZONTAL TRIGBER
il

6K Limit

0ff  M500

PucyHok 1-1 MNMepenHas naHenb ocumnnorpacos

TekcToBble 0603HAYEHUS YNPaBMsOWMX KHOMOK, MCMONb3yeMble, B
OAHHOM VWHCTPYKUMW, WAOEHTUYHbI 3HaykaM Ha COOTBETCTBYHOLLMX
KHOMKax Ha nepeaHen naHenu ocumnnorpadea.

MoxanywncTta, obpaTuTe BHMMaHWe, 4YTO B TeKCcTe Bce 0bo3HayeHusi
(PYHKLIMOHaMbHbIX KHOMOK AatoTCsl B KBaAPaTHbIX KHOMKax, Hanpumep
[MEASURE] cootBeTcTBYeT KHOMke, o6o3HayeHHoW kak MEASURE
Ha nepegHer NaHenu npmbopa.
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Hactponka
3anycka
FopusoHTanbHaa
passepTka
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BepTukaneHaa
paseepTKa

Bbixop, curHana
KOMIEHC aunu
wynos

Bx oA AMA BHeWHero
Bxopn ana 3anycka
aHanoroBoro

curHana

USB nopT

PucyHok 1-2a Cxema opraHoB ynpaBsrieHus Ha nepegHen naHenu

MonoskeHWe MOMeHTa 3anycka

CocTosHMe 3anycka CmeLueHe No ropusoHTanu

Coupling

MeTka

—>
kaHana 1

MeHio
thyHKLMOHANEHBIX
KHOMoK

OkHo
MeTka ocuMnaorpamm

Kanana2 — >

YyBCTBUTENBHOCTD
Mo BepTUKanu

TopPN3OHTaNbHBINA
macwrTaé

PucyHok 1-3 Cxema nHTepderica amcnnes

O6Lwwue npoBepKun
[nsa npoeepku Bawero HoBoro ocuunnorpadga cepum UTD2000L mbl
npeaniaraem BbINOSHUTL creaylowme AeNCTBUS:

1. MpoBepka nNpuGopa Ha Hanuuue HeucnpaBHOCTEWU, MOJy4YeH-
HbIX NPY fOoCTaBKe

Ecnu kapToH ynakoBku UNW 3almMTHbIE NeHOoNacToBble 6rokn nMetoT
cepbesHble MOBPexXAeHVs, NoxanyicTa, NpoBeanTe MoMHy Nposep-
Ky npubopa v npuHagnexHocTen, YTobbl yoeamTbecs B yOOBNETBOPU-
TenNbHbIX ANEKTPUYECKNX N MEXaHNYECKVX XapaKTepucTukax.

2. MpoBepka npuHagnexHocTen

MepeyeHb NpMHaAANEXHOCTEW BXOOALMX B KOMMIEKT MOCTaBKW Npw-
BedeH B pasgene «[lpvHagnexHocTn ocuunnorpadoB cepum
UTD2000L» HacTosilen nHCTpykuun. Moxanyincra, yaoctoBepbTeCh
B HanM4uu BCex NPUHaANEXHOCTEN NepeyncrneHHbIX B 3TOM NepeyHe.
B cnyyae obHapyxeHWs OTCYTCTBYIOLLUMX WNWU MOBPEXOEHHbIX Npu-
HaanexXHoCTen, noxanyncra, CBSXKWTECb C HalWWMM AUNEepPOM UM ¢
HaLUMM MECTHbIM NPeACcTaBUTENbCTBOM.

2. TwarenbHbIN OCMOTP Npubopa

Ecnu ocuunnorpad uMeeT HapyXHble NOBPEXAEHUS, HE (DYHKLMOHN-
pyeT Hagnexawum oGpasoM WUnu He yaaeTcs NMpPOBECTU TecTUMpOoBa-
HWe XapakTepUCTUK, NoXarnymncra, CBSXKUTECh C HALLWMM AWUIIEPOM Unn
C HalUMM MECTHbIM NPeacTaBUTENbCTBOM.

B cnyyae obHapyxeHus noBpexaeHWi, NomydYeHHbIX Npu AOCTaBke,
noXarnymncra, coXpaHuTe ynakoBKy W COOBLMTE O HWX B HaLW OTAen
poctaskum mnun Hawemy aunepy. Komnanua UNI-T npoussepet pe-
MOHT U 3aMeHy NoBpeXAeHHoro npubopa.

PyHKLMOHaNbHbIE NPOBEPKU
YT06bI YOEAUTLCS B HOpMarnbHou paboTe ocuunnorpada, BbINonHuTe
(bYHKLMOHanbHbIE NPOBEPKU MO CreayoLym aTanam.

1. BknrouyeHue npuGopa

Bkntounte npubop. HanpsbkeHue SneKTponuTaHusi OOMKHO ObiTb B
npegenax 100-240B, 45-440ly. MNocne noacoeguHeHUst anekTponu-
TaHusi, 3anycTuTe BbIMONHEHWE CaMOKanubpoBKM ANs ONTUMM3aLUM
TpakTa curHana B Lensx NoBblLEeHUst TOYHOCTU u3MepeHuid. Ans 3a-
nycka kanubpoBku HaxmuTe kHonky [UTILITY], a 3atem kHonky [F1]
(Self Adj) n nostopHo [F1] (Execute) ans ctapTa kanubpoBku.

[na 3arpy3ku HacTpoek no ymonyanuio Haxwmute [UTILITY], 3atem

kHonKy [F5] (Next) satem [F1] (Reset) n [F1] (Execute) ans 3arpys-
KW HayarnbHbIX YCTAHOBOK MO YMONYaHuio (CM. PucyHok 1-4).

rKHOI’IKa BKNMHOYEHNA NUTaHUA

MNET LTDZI02CEL 100MHz 168 o

KHonka
UTILITY

PucyHok 1-4

OctopoxHo! Bo usbexaHue onacHocTn ybeauTtecb, 4TO
ocuunnorpad HagexHo 3a3eMIeH

2. MNopava curHana

Ocumnnorpadbl cepun UTD2000L ocHalyeHbl ABYMS BXOAHBbIMU Ka-
Hanamu 1 oZHVMM KaHaslom BHeLLHero 3anycka. CurHasbl nogatorcs B
crieqytoLLem nopsiake:

1) MopcoeauHuTte wyn ko Bxogy CH1 n yctaHoBWTe nepekmntoyaTtenb
koadbduumeHTa ocnabnenus B nonoxexue 10X (PucyHok 1-5).

PucyHok 1-5 YcTtaHoBka nepekntoyatens ocnabneHus

2) Bam HyXHO ycTaHOBUTb k0adpumumeHT ocrnabnexus Liyna ocuwmr-
norpadga. 10T KOIPPULMEHT NO3BOMSET U3MEHSTb BEpPTUKANbHYIO
WwKany Takum obpasom, 4Tobbl amMnnuTyga M3MEpeHHOro curHana
KOPPEKTHO OTOOpaxanack Ha Aucnnee. [ns ycTaHOBKM koadduLim-
eHTa ocnabnenuns Haxmute kHonky [F4] (Probe), npu atom Ha auc-
nnee otobpasutca 10X.
CH1
Coupling

BY Limit
OFF

Probe ration

Invert
OFF

PucyHok 1-6 YcraHoBka koadhdumumeHTa ocnabneHus Ha Lyne oc-
uunnorpada.

3) MoacoeanHUTe KOHYMK LWyna M 3aXUM 3a3eMfeHUsi K COOTBETCT-
BYIOLLMM BbIBOAAM CWUrHana KommeHcauun Lynos. Haxmute KHOMKY
[AUTO] 1 yepe3 HecKkonbkO CeKyHA Bbl yBUAWUTE Ha Aucnnee npsimo-
yrofnbHbIi curHan Ha vactote 1 kly ¢ amnnutygon okono 3B (cwm.
PucyHok 1-7). MoBTopute 3TW Wwarn Ans nNpoBepKkM BTOPOro kaHana
(CH2). ins oTkNoYeHWs NepBOro kaHana HaXxmuTe gyHKLMOHanNbHYI0

3
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kHorky [CH1], a 3aTeM HaxmuTe cbyHKUMOHarbHY0 kHorky [CH2] ans
BKIIO4YEHMS BTOPOro kaHana. [MosTopute waru 2) u 3).

M Pos: 0.00ps

BH Limit
OFF

(Chi | -w| I 'n'-‘l‘

PucyHok 1-7 CurHan komneHcaumm wyna.

KomneHcauus wynoB

Mpu noacoeAuHeHWM Lyna K Kakomy-nMBoO U3 BXOAHbIX KaHamnos B
nepBblii pa3 NPoBEAUTE 3Ty KOPPEKTUPOBKY, YTOGLI cornacosaTh na-
pamMeTpsbl Lyna 1 BXOAHOro kaHana. Mponyck atoro aTana kanwbpos-
KU MOXET MPMBECTM K OLIMOKaM B M3MepeHusix. [IpoBeamTe KOMMEH-
cauuio LLynoB cregytoLmm obpasom:

1) B MeH HacTpolku LiynoB BbibepuTe 3HayeHue KoadduumneHTa
ocnabnenna 10X. YcTaHoBUTE nepekrnioyaTtenb Ha Liyne B Monoxe-
Hve 10X 1 nogcoeduHuTe Wyn K nepsomy kaHamny (CH1). Ecnu Bbi
ucnonb3yete HacadKy-KpPOYOK Ha HaKOHEYHMK Liyna, obecneybTe ee
npaBuIIbHYIO0 MOCaAKY U HaAEXHbI KOHTaKT co Lwynom. [MNoacoeanHu-
Te HaKOHEYHMK LLyna K pasbemMy BbIXOA4a CUrHamna KoMneHcauuu Ly-
NoB, @ 3aXMM 3a3eMIeHNa — K 3a3eMnsowemMy npoBody KoMMeHca-
LMK LLLYTIOB.

2) MposepbTe dopmy curHana Ha aucnnee (cm. PucyHok 1-8).

P JUrt o runtt

I'IepeKomneHcauMﬂ I'IpanmbHaﬂ KOMneHcauna HepokomneHcauus

PucyHok 1-8 KannbpoBka koMneHcaLum LynoB..

3) Ecnu BbI BUAnTE hopmMy curHana cooTBETCTBYIOLLME NEPEKOMMEH-
cauuu Unv HelOKOMMeHcaLUmu, NOACTPONTE NEPEMEHHYIO EMKOCTb Ha
Llyne ¢ NOMOLLbIO OTBEPTKU C HEMETaNIMYECKON PYKOSTKON Tak, 4To-
6bl Nony4nTb POPMYy CUrHarma, COOTBETCTBYHOLLYIO MPaBUIIbHON KOM-
neHcauum.

OcTtopoxHo! Bo wusbexaHue nopaXxeHWs 3neKTPU4ecKuM
TOKOM NPV U3MEPEHUWN BbICOKUX HampsikeHuin, obecneybTe
LieNnoCTHOCTb M3onsiummn nposoda Lyna. He npukacantech k
MEeTanIM4YeckmM YacTaMm Lyna, ecriu OH HaxoAUTCs B KOH-
TaKTE C BbICOKUM HarnpsiKeHWeM.

ABTOMaTMyecKass HacTpoWKa ocLMnIorpaMmmbl

1. MNoganTte namepsieMbli CUrHan Ha BXOAHOW KaHan ocuunnorpada.
2. Haxwvute kHonky [AUTO]. Ocuunnorpad aBToMaTu4eckn ycTaHo-
BUT KOI(PMUUMEHT OTKIMOHEHMUS, KOIPPULMEHT pa3BepTKN U PEXUM
3anycka. Ecnu Bam notpebyeTtca Oonee AetanbHas HacTpoWka, Bbl
MOXeTe BPYYHYH MOACTPOUTL BCE NapameTpbl Mocre MpoBeaeHUst
aBTOMaTWMYeCKON HacTPOWKN AN MONyYeHus onTuManbHoro otobpa-
XKEHus1 curHana.

O3HaKoMIeHue ¢ CUCTeMOWN BepTMKanbHON pa3BepTKU

Kak nokasaHo Ha pucyHke 1-9, B 30He ynpaBneHusi BepTUKanbHON
pa3BepTKOW HaxoauTCA psh KHOMOK WM perynsTopos. Cneayrolime
[encTBUSi MOMOryT BaM 03HAaKOMUTLCS C MX UCMONMb30BaHNEM.

1. MNMoBOPOTOM perynsaTopa BEPTUKAINIbHOTO CMELLUEHWUs curHana ro-
MeCTUTe ocLmnorpaMmmy o LieHTpY OkHa. Perynatop BepTukansbHOro
CMELLEHUSI CUrHana Mo3BOMseT YNpaBMsiTb MOMOXEHUEM OCLMIINIO-
rpamMbl MO BepTuKanbHOW ocu. [Mpu noBopoTe perynstopa 3HauvoK,
oToGpaxaloLmin kaHan 3asemreHns ByaeT nepemMellaTbes BHA3 Unu
BBEPX BMECTE C OCLIMNMOrpaMmoi.

PucyHok 1-9 3oHa ynpaBneHusi BepTUKanbHOW pa3BepTKON Ha ne-
peaHen naHenu

CoBeTbl N0 U3MEpPEeHUsImM

Ecnu peanunsoBaHa pa3Bsidka kaHana rno nocTositHHOMY TOKY,
NOCTOSIHHYIO COCTaBMISAIOLLYIO TOKa MOXHO ObICTPO u3Me-
pUTb, N3MEPUB Pa3HOCTb MOTEHLMANoB MeXZy CUrHaroMm u
3emnen (HyneBbIM NoTeHuManom).

Ecnu peanusoBaHa pa3Bsidka kaHana no nepeMeHHoMmy To-
Ky, MOCTOSiHHaA cocTaBnswowas curHana byaget oTceyeHa.
Mpu Takon pasBsaA3ke ANS MCCNeaoBaHUS CUrHana MOXHO
MCNonb30BaTh PEXUM € GonbLUEen YyBCTBUTENbHOCTbLIO.

Ucnonb3yite kHonky [SET TO ZERO] ans 6bicTporo
BO3BpalleHUs1 K HyrneBOMYy NOJIOXKEHUIO ABYX aHaroro-
BbIX KaHaroB No BepTUKanu.

3OTa KHoMnka no3sonsieT cobpacbiBaTb BEpPTUKANbHOE CMeLLe-
HWe, FOpPU3OHTaNlbHOE CMELLEHVE B HyNeBOE MOMOXeHWe
(ueHTpanbHas To4ka)

2) VameHsanTe BepTUKanbHble HaCTPOWKW, OTCrEXuBas U3MEHeHue
MHGOPMaLMN O COCTOSTHUN.

Bbl MoXeTe OuUeHUTb U3MEHeHVs [Auana3oHa BepTUKanbHOW
pa3BepTKM MO MNOKa3aHWsM CTonbLa COCTOSIHUA B HWDKHEM Yrny
ouecnnes. M3ameHute cooTHowweHWe «BomnbT/genexHve» (B/pen) no
BepTVKanM MNoBOPOTOM perynstopa BepTuKanbHOW Likanbl. Bbl
obHapyxwuTe, 4To B CTONbLE COCTOAHNA COOTBETCTBYIOLLMM 06pa3om
U3MeHunocb 3HadyeHue pauanasoHa. Haxmwute [CH1], [CH2] wnn
[MATH] v Ha gucnnee oTobpasvTcsi COOTBETCTBYIOLLEE MEHH, 3HaK,
ocuunnorpamma n uHdpopMauns o gvanasoHe. [MoBTOpHOe HaxaTue
Ha 3T KHOMKW OTKIMIOYMT BbIOPaHHbIV KaHam unun onepawuio.

O3HaKoOMJieHMe C CUCTEMOW rOPU3OHTaNIbLHOW pPa3BepPTKU

Kak nokasaHo Ha pucyHke 1-10, B 30He ynpaBfieHUs ropu3oHTanbHoOM
pasBepTKOM HaxXOAMTCA OAHa KHOMKa W ABa perynsatopa. Criegyouime
[LeiCTBMSI MOMOTYT BaM O3HAKOMUTLCS C UX UCMONMb30BaHUEM.

PucyHok 1-10 3oHa ynpaBreHusi ropu3oHTanbHOM pasBepTKoM Ha
nepegHen naHenu

1) MoBopoTOM perynsitopa ropuM3oHTanbHOM LUKanbl M3MEHSIeTCS Be-
NNYMHA TOPU3OHTaNbHON Pa3BEepPTKU, COOTBETCTBEHHO MEHSETCH WH-
opmauus B cTonbue cocTosiHus. [oBepHUTE perynsitop ropusoH-
TanbHon wkanbl [SCALE], 4To6bl M3MeHWTb AMana3oH pasBepTku
«cekyHa/aenenne» (SEC/DIV). Bbl obHapyxwuTe, YTO TeKywuid CTomn-
GeLl COCTOSIHUSI U3MEHUIICS COOTBETCTBYHOLUMM obpa3oM. [duanasoH
N3MEHEHNs1 CKOPOCTU FOpPU30HTaNbHOW pa3BepTKW COCTaBNAET 2HC —
50cek ¢ warom 1-2-5.



* MpumeyaHue: guanasoH ropuM3oHTaribHOM pas3BepTKu 3aBu-
CUT OT Mogenu ocuunnorpacda.

2) Vcnonbayinte perynatop ropudoHtansHoro cmellexHus [POSITION]
[ONs MOACTPOWKU MOMOXEHUSI OCLMMIIOrpaMMbl Ha FOPU3OHTaNbHOM
LWwkane. PerynsiTop ropy3oHTanbHoOro CMeLLeHns ynpasnsieT CABUIOM
3anycka. Korga ata dyHkumMs ncnonb3yeTcs Ans caBura 3anycka, npu
MOBOPOTE PErynsitopa ropu3oHTanbHOro CMELLEHUS Bbl YBUAUTE U3-
MeHEHWE OCLMNNorpaMmmbl.

3) Haxmute kHonky [HORI MENU] ansi otobpaxeHus meHto ZOOM.
Haxogscb B 3ToM MeHio, HaxxmuTe [F3] ans BknoyeHus pexuma yBe-
nuyeHus dparmerTta okHa (Window). [ina Bbixoga ns pexuma Win-
dow Expansion Haxmute [F1] n BepHUTECH K OCHOBHOW BPEMEHHOM
wkane (Main). B aTom MeHI0 Bbl MOXETe YCTaHOBUTb BPEMS 3agepX-
kn Hold off, ncnonb3ys mHorodyHkumnoHanbHbii perynstop [MULTI
PURPOSE]

KHonka ans GbicTporo BO3BpalLeHUsA cABUra MOMEHTa
3anycka K HynieBoMy NMosoXeHuIo.

Krvonka [SET TO ZERO] no3BonsieT ObiICTPO BEPHYTLCH K
HyNeBOMY MONIOXEHWIO, BO3BPALLAs MOMEHT 3anycka K LieH-
TpanbHOW TOYKe MO BepTuKanu. Bbl Taioke MoxeTe noacTpo-
UTb MOMOXEHMe OCLMNIorpaMmbl MOBOPOTOM perynsitopa
TOPU3OHTAIIbLHOTO CMELLEHNSI.

OnpepeneHue:

MomeHT 3anycka obo3HayaeT TeKylMA MOMEHT 3arycka
OTHOCUTENBLHO LIEHTPanbHOMN TOYKM 3arnOMMHAIOLLEro YCT-
ponctea. lMoBopaunBasi perynsatop ropusoHTanbHOro cme-
LLeHWsl, Bbl MOXeTe nepemMellaTb TOYKy 3arlycka Mo ropu-
30HTanu.

3apepxka 0603HaYaeT cABUr MOMEHTa 3anycka Ha 3ajaH-
HbIi MPOMEXYTOK BpemMeHU. Bpemsi 3agepxku ycTaHaBnvBa-
eTcsi  MOBOPOTOM  MHOrOOYHKLMOHAMNbLHOrO  perynsitopa
yrpaBneHus.

O3HaKoMmeHue ¢ cucTeMon 3anycka

Kak nokasaHo Ha pucyHke 1-11, B 30He ynpaBneHusi 3anyckom pacno-
NOXEH OQWH PErynsiTop M KHOMKM ynpaeneHusi. Cnegylolume OeincT-
BUS MOMOIYT BaM 03HaKOMUTLCS C UX UCMOMNb30BaHUEM.

TRIGGER
A LEVELY

PucyHok 1-11 30Ha ynpaBneHus 3anyckom Ha nepegHen naHenu

1) Wcnonb3yiiTe perynatop Ans U3MeHeHUs ypoBHSA 3anycka. Ha guc-
nnee Bbl YBUAWTE 3HAYOK, yKa3biBaOLLMIA YPOBEHb 3amnycka. 3Hayok
nepemeLLaeTcs BHWU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY peryns-
Topa. B mpouecce U3MeHeHWsi ypoBHs 3anycka Ha aucnnee otobpa-
XaeTcst MeHsoLLeecs 3Ha4YeHre YPOBHS 3anycka.

2) Haxatnem kHonku [TRIG MENU] B 30He ynpaBneHusi 3anyckom
OTKPONTE MEHI0 HAaCTPOMKK 3anycka Ans M3MeHeHus HacTpoek (Pucy-
Hok 1-12).

HaxwmuTte [F1] n Boibepute Type = Edge (3anyck no dpoHTy)
HaxwmuTte [F2] n ycraHoBuTe Source (MCTOYHWMK 3arnycka) Ha CH1
HaxwmuTte [F3] n yctaHoBute Slope (Tvn dppoHTa) Ha Rise (pacTywui
PpOHT)

Haxmwute [F4] n yctaHoBute Mode (pexum 3anycka) Ha Auto (aBTo-
MaTUYECKUIA)

HaxwmuTte [F5] n ycraHoBute Coupling (pa3ssaska 3anycka) Ha AC (no
nepeMeHHOMY TOKY).

3) Haxmute kHonky [SET TO ZERO] ans yctaHoBKM Mo BepTuUkanu Ha

LeHTpanbHy TOYKY aMnnTyAbl CUTHaNa 3anycka.

4) Haxmute kHonky [FORCE] ans reHepauuv curHana npuHyauTenb-
HOro 3anycka, KOTopblii 06bIYHO UCMONb3YeTCs B peXuMax HopMarb-
HOFO W OAMHOYHOTO 3anycka.

Coupling

PucyHok 1-12 MeHio HacTpoku 3anycka

naBa 2
HACTPOWKU NPUBOPA

Bbl 03HaKOMMNUCb C OCHOBHbLIMW OMepaunsMy ynpaeneHus BepTw-
KanbHOM U FOPU30OHTaNbHON Pa3BepTKOM M MEHI0 CUCTEMbl 3anycka.
Mocne npoyTeHns rmaebl Bbl AOMKHBI ObiTb CMOCOOHBLI MCMONb30BaThb
MEHIO ANS HaCTPOWKM Balwero ocuunnorpada. Ecnu Bbl elle He oc-
BOWNW 3TV MeToAbl 1 onepauumn, obpaTtuTecs k [Mase 1.

CnepytoLuas rnasa cogepXuT MHhopmaLmio:

e Hactpoika cuctembl BepTukanbHoi passeptkn [CH1], [CHZ2],
[MATH], [VERTICAL POSITION], [VERTICAL SCALE]

e HacTpoika cuctembl ropusoHTansHon passepTkn [MENU], [HO-
RIZONTAL POSITION], [HORIZONTAL SCALE]

e Hactpoitka cuctemsl 3anycka [TRIGGER LEVEL], [TRIG MENU],

[FORCE]

Hactpoiika meToga Bei6opkv [ACQUIRE]

Hactpoiika aucnnes [DISPLAY]

CoxpaHeHue u Bbixog [STORAGE]

Hactpovika cnpasku [UTILITY]

AstomaTtunyeckme nsmepenusi [MEASURE]

KypcopHble namepenust [CURSOR]

MpumeHeHust ncnonuuteneHbix kHonok [AUTO], [RUN/STOP]

HactoaTenbHO pekomMeHAyeTcs TWaTenbHO WU3y4YuTb 3Ty rnaBy Ans
NYYLIEro NOHUMaHUS PasnUYHbIX U3MepPUTESbHBIX PYHKUMIA U cucTe-
Mbl ynpaBneHus ocuunnorpadamu cepum UTD2000L.

HacTtpoiika cuctembl BepTUKanbHOW pa3BepTku

Mep.bin kaHan (CH1), BTopon kaHan (CH2) n HacTpoiku.

Kaxgbin kaHan nmeeT cBOe MEHI0 BepTUKanNbHOW pasBepTku. Kaxabin
napameTp criegyeT ycTaHaBnuBaTb MHAMBMAYalNbHO ANS KaXaoro
kaHana. Haxwvute kHonky [CH1] wnun [CH2], n cuctema otobpasut
MEHIO YrNpaBneHust NepBbIM WU BTOPbIM KaHanoM COOTBETCTBEHHO.
3a 6onee nogpobHBLIMU MOACHEHMSIMU ODOPaTUTECH K HWKecneayto-
wen Tabnuue 2-1:

Ta6nuua 2-1 MosicHeHUs1 K MeHI0 KaHanoB

BapuaHTbI
IMyHKT MeHI0 . MosicHeHus
HacTPOWKHU
AC OTcekaeTcs NOCTOSIHHAs COCTaB-
NALAas BXOQHOMO CUMrHana.
Coupling DC — nponyckatoTcsi 1 NOCTOsIHHAsA
(pa3Bsi3ka) DC 1 nepemeHHas cocTasnsioLime
BXOJHOr0 curHana
GND BxogHon curHan oTknioyaeTcs
ON OrpaHuyeHne nonockl NPonyckaHns
BW Limit 0o 20Mlu, ymexbleHve BY wyma
OFF Be3 orpaHu4eHuns nonochl
['pybas perynmposka koadduumneH-
VOLTS/DIV py6as perynip bcpyu
Coarse Ta OTKNOHEHWS NO BEPTMKaNu ¢
(BonbT/Aenexuve)
waramu 1-2-5
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TouHasa HacTpolika B npegenax Lwa-
Fine ra rpybov HacTpoWkv Ans ynyuiue-
HWS1 pa3peLUeHnst No BEPTMKaNU
1X
10X Bbibepute ogHy 13 BENUYUH KOAh-
Probe (uiyn) mumeHTa ocnabnexus wyna, co-
Hy 100X OTBETCTBYIOLLYIO YCTaHOBIIEHHOMY
1000X Ha wyne ko3 uruneHTy
Invert ON MHBepcus ocumnnorpamMmmbl BKI.
(MHBEpCUS) OFF HopmanbHas ocumnnorpamma

1. HacTpoinka pa3Bs3ku kaHana

B kauecTBe npumepa nNpumeM, YTO CUrHan NofaeTcs Ha NepBbIA Ka-
Han. MNycTb un3mepsiembin curHan npeacTaBnseT coboi CuMHycou-
nanbHoe konebaHue, coepxallee NocTOsIHHYI0 COCTaBMSAOLLYHO.
HaxwmuTte [F1] ansa Beibopa napameTtpa AC. lNpu aToM ycTaHaBnvea-
eTcsi pa3BsA3ka No nepemMeHHoMy ToKy. [ocTosHHasa cocTaBnsioLLas
naMepsieMoro curHana 6yaeT otcedeHa. Ha gucnnee nossutcs cne-

Aywuaa ocumnnorpaMmmMa.

pling HacTtporika
pasBs3ky Mo
Linit nepemMeHHOMY
OFF TOKY

PucyHok 2-1 OTceyeHne NoCTOAHHOWN COCTaBNsIoLLEeN curHana

Haxwmute [F1] ansa Bbibopa 3HaveHus DC. B atom pexvme nmponyc-
KalTCs U NepemMeHHasi, U MocTosiHHas cocTaensowme. Ocuunno-
rpamma GyaeT BbIrnsiAeTb criedyolwmm obpasom:

Hactporika
pa3Bs3kn No
NMOCTOSIHHOMY
TOKY

Invert

PucyHok 2-2 [NponyckaloTca U nepemMeHHasl, 1 NoCTOosiHHasi CoCcTaB-
nswoLwme curHana.

Haxmute [F1] ana Bbibopa 3Havenns GROUND. Tenepb BXxoAHoW
kaHan 3asemreH. W nepemeHHasi, 1 NOCTOsIHHAsA COCTaBISOLWME CUr-
Hana oTcekaloTcsi Ha Bxogde. Ha aucnnee oTobpasutcs crnepyowas
ocuuniorpaMma.

Lavie HacTpoiika 3a3em-
TeHns kaHana
BY Lmt

PucyHok 2-3 OTcekaloTcs M nepemMeHHas, U MOCTOsIHHas CcocTas-
nswoLme curHana.

(MpumMeyaHue: B 3TOM PeXUME CUrHam OCTaeTCsl MOAKMOYEHHbIM K
Lienu BXOAHOTO KaHana, XoTs U He oTobpaxaeTcs Ha aucnnee)

2. YcTtaHOBKa noAaBrieHUs Nornochbl NPonycKaHus.

OTa dyHKUMS ncnonb3yeTca AnA nogaeneHus BY wyma nytem orpa-
HUYEHUS BepXHeW YacToTbl nponyckaHus 20MIu.

Bbibepute kaHan CH1 unu CH2, 3atem HaxmuTe [F2], 3Ha4yeHne ON
— orpaHuyeHuve BkntoveHo, OFF — BbIknoYeHo.

BY Limit Bandwidth
suppression off

Off H 5.00rs
7]

Bandwidth
suppression
20MHz

0ff M 5.00
HCH 0.00m

Bandwidth suppression icon
PucyHok 2-5 BkntoyeHo nogasneHne nonockl NponyckaHus.
Bce yacToTbl cBhiwe 20MI'y oTcekatoTcs.

3. HacTtpoiika koadpcdmumeHTa ocnabneHus wyna

Onsa cornacoBaHusi C YCTa@HOBMEHHbIM Ha Lyne KoadUUMEHTOM
ocnabneHusi Heob6xoaAMMO BbIGpaTh COOTBETCTBYHOLLMIA KOIDDULMEHT
ocnabnenus wwyna B MeHI0 ynpaBreHust kaHanom. Hanpumep, ecnu
koadbduumeHT ocnabnenns Lyna coctasnset 10:1, cooTBeTCTBYO-
Wi koadpdmumeHT B MeHto byaet 10X. MpumeHsiiTe TOT e noaxopn,
K APYrM 3Ha4YeHnsam koadbdurumeHTa Ana obecneyeHnst NpaBuibHOro
0TOBPaXKEHNS UMEPSEMOrO HanpPsHKEHUSI.

Ha PucyHke 2-6 npeacTaBneH Aucnnen, COoTBETCTBYIOLUMIA YCTaHOB-
ke koadpdpuumeHTa ocnabnenus wyna Ha 100:1

Probe KoadbpuumeHt
ocnabnenuns
a wyna

Invert

M3meHeHne Anana3oHa

OTKITOHEHUA NO BEpPTUKanu
PucyHok 2-6 YcraHoBka koadhdumumeHTa ocnabneHus Liyna B MeHio
KaHana.

4. HacTtpoika BepTukanbHow pa3Beptku VOLTS/DIV

Bbl MOXxeTe perynupoBaTtb kO3(ULMEHT OTKNOHEHNS MO BepTMKanm
VOLTS/DIV (BonbT/geneHne) B pexume rpybon nmbo TOYHOW Ha-
cTpovikn. B pexume rpy6on Hactpoiikv COARSE TUNE, 3HaveHue
VOLTS/DIV nsmeHsieTcsa B npegenax 1mB/gen — 20B/pgen. Perynu-
poBka mpoucxogut no waram 1-2-5. B pexume TOYHOW HaCTPOMWKM
FINE TUNE Bbl moxeTe n3MeHATb KOIMDULNEHT OTKITOHEHUSI MEHb-
WMMKU Waramy B npegenax Tekyllero Auanas3oHa. Takum obpasom
MOXHO MNaBHO, NPOXOASA Yepe3 BCe 3Ha4YeHUs, N3MeHNATb koadduLym-
€HT OTKNOHEeHus B guanasoHe 1mB/gen — 20B/gen.



M Pos: 000us

YcTaHoBneH
PEXMUM TOYHOM
HaCTPOMKN

PucyHok 2-7 pybasi HacTpoika 1 To4Hasi HacTpolika koadduLmeHTa
OTKIMOHEHUS

5. YctaHOBKa MHBepcum curHana

MHBepcusi curHana: ocumnnorpaMmMa curHana nepeBopavnBaeTcs Ha
180 rpagycoB OTHOCUTENBHO YPOBHS 3emnu. Ha pucyHke 2-8 npea-
CTaBneHa ucxogHas ocuunnorpamma. Ha pucyHke 2-9 nokasaHa WH-

BEpPTUpOBaHHaaA ocuuniorpamMmva.
- =

BY Lmit

He uHBepTupoBaHHas
< ocuunorpaMma

PucyHok 2-8 HacTtpoiika BepTuKanbHON UHBEPCUM (HE WHBEPTUPO-
BaHHas ocumnnorpaMmma)

et

MHBepTupoBaHHas
ocuunnorpaMmma

PucyHok 2-9 HacTtpoiika BepTMKanbHON WHBEPCUM (MHBEPTUPOBAH-
Hasi ocumnnorpamma)

Pa6oTta ¢ maTemaTMyeckummu pyHKLMAMMU

MaTemaTtuyeckue yHKUMU NpeacTaBnsloT cobon oTobpaxeHune pe-
3ynbTaToB Onepauuin CrIoKeHUs!, BbIYUTaHUS, YMHOXEHUS, AENEHNS U
6bicTporo npeobpasoBanuns Pypee (BN, FFT) ans nepsoro n BTopo-
ro kaHanoB. B MeHI0 oHY oToBpaxatoTcs cnefyolmMm o6pa3om:

YHKLIMIA)
3a ncxogHblvi curHan 1 npyHMMaeTcsa
Sourcel CH1 A P
(MEXOBHBIA ocuuniorpaMmma nepBoro kaHana
3a ncxogHbli curHan 1 npuHMMaeTcsa
curHan 1) CH2 A P
ocuunnorpamma BTOpOro kaHana
+ McxoaHbi curHan 1 +
MNCXOAHbIV curHan 2
WNcxoaHbin curHan 1 —
Operator MCXOAHbIV curHan 2
(onepaTtop) X McxoaHbin curHan 1 x
MNCXOAHbIV curHan 2
/ McxoaHbi curHan 1 =
MNCXOAHbI curHan 2
3a ncxogHbIvi curHan 2 npuHMMaeTcs
Source2 CH1 A P
(MCXOBHBIA ocuuniorpaMmma nepBoro kaHana
3a ncxogHbli curHan 2 npuHMMaeTcs
curHan 2) CH2 A P
ocuumnnorpamma BTOpOro kaHana

CnekTpanbHbiil aHann3 metogom brNe

C nomolybto anroputma BrN® (6eicTporo npeobpasoBaHus Pypbe) Bbl

MoXeTe npeobpa3oBaTb curHan kak dyHkumio Bpemern Y(t) B curHan

Kak cpyHkumo yactotbl. C nomowbio BMd ynobHo Habniopgatb cne-

ayoLye TUnbl CUrHanoB:

e /3amMepsiTb Cynepnoavumm rapMOHUYECKUX BOMH UCKaXEHWe cuc-
TEeMbI

e [leMOHCTpUPOBaTb XapakTePUCTUKM LUyMa B NOCTOSIHHOM TOKe

e AHanuaupoBaTb konebaHus

Tabnuua 2-3 MosicHeHus kK MeHo BbicTporo npeobpasoBaHus Pypbe

. |BapuaHTbl
MeHio yHKLMiA puar MosicHeHus
HaCTPOMKK
Type (Tun FFT BbinonHeHve onepauuii 6eicTporo
DYHKLMNIA) npeobpasoBaHus Pypbe
3a ncxodHbIN cUrHan npuH1NMaeTcs
Source CH1 A p
(MexOQHL ocuunnorpaMMa nepeoro kaHana
3a ncxodHbIN cUrHan npuHnMaeTcs
curHan) CH2
ocuunnorpaMmMa BTOPOro kaHana
Hanning YCTaHOBNEHO OKHO XOHHWHIa
: Hamming YCTaHOBNEHO OKHO XaMMUHra
Window (okHo)
Blackman YcTaHoBneHo okHo briakmaHa
Rectangle | YcTaHOBneHO NpsiMOYronbHOE OKHO
Vertical
BeDTUKANLHBIE Vrms YcTaHoBneHa ea. uamepeHus Vrms
P dBVrms unn dBVrms
eanHULbI

Kak pab6otatb ¢ pyHkUuamu BNd

CurHanbl C NOCTOSIHHOW COCTaBMsOLLEN BbI30BYT BO3HUKHO-
BEHMe OLUMBOK NN caBWra CnekTpanbHbIX COCTaBMASAOLWMX B
pesynbtaTe BIN®. ins ocnabneHns NOCTOSHHOM COCTaB-
nsaoLWmx BeibeprTe pasBasKky No nepemMeHHoMy Toky. [ns
nofasneHus 6enoro wyma v WwyMa AuckpeTnsaumm, Bbl-
3BaHHOrO OAVMHOYHLIMU UM MOBTOPSIOLLMMUCSA UMNYNbCaMK,
BblGEpUTE PEeXUM perucTpaumm curHana «ycpegHeHue»
(average).

Bbi6op okHa BIN1®

Ocuumnnorpad nossonsieT npou3soanTe BI® 3anucu curHana orpa-
HWYEHHOW MO BPEMEHMW ANMHbI B NPEANONOXEHUN O TOM, YTO CUrHarn
Kak (DyHKUMSA BpeMeHu ABnseTcs GeCKOHEYHbIM U NEepUoaNYECKUM.
Ecnu anuHa 3anvcu cooTBETCTBYET LENIOMY YMCIy NEPUOAOB, CUrHAr
MMeeT OAVHAaKOBYI aMnNnuTydy B Hayane M B KOHLUe, Mpu 3TOM He
BO3HMKAET paspbiBa ocuunnorpaMmmbl. OgHako ecrnv AnvHa 3anucu
He coBMnajaeT C LenbiM YMCIIOM NepuoAoB, TO aMNNUTyaa B Hayane n
KOHLe 3anucu GyayT oTnmuyaThbes, AaBasi pas3pbiB B TOYKE COeauHe-
HVS, BINUSIIOWMA Ha BbICOKOYACTOTHbIE KOMMOHEHTbl pe3ynbTata
BlN®. B yacTtoTHOM npeacTaBneHun 3To sABNEeHME U3BECTHO Kak Mpo-
caymBaHue crnekTpa. Ytobbl He AONYCTUTbL NPOCaYNBaHNSA, UCXOAHBIV
CUrHan yMHoXaeTcsl Ha (OYHKLMIO OKHa, U Takum 06pa3om, 3HaueHus!

Macuita6 Hayana n KoHua 3anucy NpUHyauUTeNbHO YCTaHaBNMBAKTCA B HOfb.
ocumnnorpaMmmel [Ons BbiGopa Hanbonee noaxoasiuen yHKUMU obpaTUTECh K HUxXe-
pesynbTaTa ~ cnegytowen Tabnuue 2-4.
MaTeMaTU4eckomn
onepauun Ta6bnuua 2-4
PekomeHayembli 06bekT
OkHo BN OcobeHHoCcTH Ay
NpUMEHEHNS
PucyHok 2-10 MaTtematuyeckue dyHKLMM OTnuuHoe paspelle- | BbIBGpockl unm GbicTpble
Tabnuua 2-2 MosicHeHMs K MeHI0 MaTeMaTU4ecKux PyHKLMN m HVe Mo YacToTe, Hau- MMNYnbCbIl, kKoraa ypo-
SIMOYrOJIbHOE
BapuaHThbl p
MIYHKT MeHio puaH MosicHenus (Rectangle) XyALllee pa3pelleHne | BeHb curHana B Havane
HaCTPOWVIKN no amnnutyge. B 1 KOHUe oaunHakos. [ap-
Type (Tun Math BbinonHeHvne onepauun +, -, X, = OCHOBHOM CXOZHO C MOHMYECKNE CUrHanbl ¢
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_ — —
pesynbTatom BIN® NMOCTOSIHHOM 4acTOTON U il
6e3 NpUMeHeHus amnnutygon. LWnpoko-
OKHa. norocHbI 6enbin WwWym ¢
Me[NEHHO MEHSIIOLLIMMCS
CMEKTPOM
PaspelueHune no vac-
Mepuogunyeckne curHa-
XaHHUHra TOTe nyuLue, Yem y o
: bl ¥ Y3KOMOSIOCHbIN
(Hanning) NPAMOYroribHOro
LyM.
OKHa
BbIBpOChI UK BLICTPbIE
PaspeLueHue no vac- P P J el
X UMMYIbCbI, KOTAa ypo- . - .
SMMUHIa TOTE MWL He3HaW- | "o B hauane PucyHok 2-11 MiHTepdeiic cUCTeMbl rOpU3OHTaNbHON pas3BepTKu
(Hamming) TeNbHO Ny4Lle, Yem y 3) ~
M KOHLIE CUIBbHO pa3nu- @ @
OKHa X3HHWHra
YaeTcsi. ¢
Hauny4wee pa3spe-
B ocHoBHOM Anst ogHo- y
LIeHWe Mo amnnuTy- =i
BnakvaHa 16 NPV HavxyaLen YaCTOTHbIX CUrHaroB,
(Blackman) P Y 0Nt NoUCKa BbICLLNX
paspeLueHum no yac-
rapMOHMUK.
ToTe
Onpepenexune

Paspeluenune BMN® — oTHoLeEHVE YacTOThbl AMCKpETM3aLmm K
yncny Touek Ansa Brd. MNpu dukcnpoBaHHOM 4yucre To4vek
onst BIN® Gonee Bbicokasi YacToTa AWcKpeTU3auuu OaeT
nydiee paspeLleHue.

Yactota HankBucta: [ins BocctaHOBNeHUss OOpMbl CUTHa-
na no CnekTpy Npuv 3anucy curHana c yYactoton f yacTtoTa
OMCKpeTU3auum JofmkHa ObiTb He MeHee 2f. 3To Tak Hasbl-
BaeMblii KpuTepuii ctabunbHocTu HaiikBucta, npu atom f
HasblBaloT YacToTon Harkeucta, a 2f — yactoTon guckpeTn-
3auuun Hanksucra.

HacTtpoika cuctembl FOpM30OHTaNIbHOM pa3BepTKU

Fopu3oHTanbHbIA perynsaTop

Bbl MOXeTe ncnonb3oBaTh rOPU3OHTAsbHbLIN PerynsaTop Ans n3MeHe-
HUs MacwwTaba no ropusoHTanu (BPEMEHHOM LKarbl) U 3amnycka no
ropusoHTanu (noavums 3anycka). LieHTpanbHas Touka no BepTukanu
HaJ ropu3oHTarnbHOW OpUEHTaUMen 3KkpaHa SIBNSETCH OMOPHOW TOu-
KOW oTcyeTa BpemMeHu Ans ocuunnorpammebl. MsmeHeHvne macwitaba
No ropuM3oHTanu BbI3blIBAET yBENUYEHWEe UNW yMeHblLEHWE pasmMepa
OTHOCUTENBLHO LieHTpa 3KpaHa. Korga MeHsieTcs nonoxeHve rno ropu-
30HTanu, aTo BNeYeT CABUI TOYKW Hayana ocuunnorpaMmel.

HORIZONTAL POSITION («nonoxeHne no ropu3oHTanu»): nosso-
NsieT perynupoBaTtb MONIOXEHWE OCLMNMOrpaMmbl MO FOPU3OHTaNM
(BkntoYas ocuunnorpaMmbl  MateMaTU4eckux yHKUuiA). YyBcTBU-
TENbHOCTb 3TOrO PErynstopa U3MEHSIETCS B 3aBUCMMOCTU OT Mac-
wraba no ocu BpeMeHw.

HORIZONTAL SCALE («macwTab no ropusoHTanu»): nossonsiet
perynmpoBaTh ropu3oHTanbHylo passepTky (Maclutab no ocu Bpeme-
HW), TO eCTb KONMMYecTBO cekyHa/AeneHve (sec/div). Ecnn pexum
yBenuyeHus pparmeHTa ocLMINOrpaMmbl MO OCK BPEMEHW BKITHOYEH,
MOXHO WCMONb30BaTb 3TOT PErynatop AMs U3MEHEHUS 3a4epXkKu,
CKaHMPYs BPEMEHHYI0 OCb W U3MEHSATb LUMPUHY OkHa. MoapobHocTu
onucaHbl B ONMCaHUM pexumMa yBenuYeHusi pparmeHTa

HORI MENU (MeHto ropusoHTanbHoOro perynstopa): no3sonsieT Bbl-
3BaThb Ha OWUCMNEN MEHIO FOPU3OHTanbHOM pa3BepTku (cMm. Tabnuuy 2-
5).

Tabnuua 2-5
Bo3amoxHble
[TyHKT MeHIo MosicHeHwns
3HayeHus
1. BkntoyaeT OCHOBHOWN pexum
. ropu3oHTanbHON pa3BepTKM
Main
- 2. Ecnu BknoyeH pexum yBe-
NYeHns1 hparMeHTa ocuurn-
rniorpammbl - OTKIKOYaeT ero
. BkrtoyaeT pexum yBenmyeHus
Window -- P Y
parmMeHTa ocLUMNIorpaMmbl
PerynupyeT Bpemsi 3agepxku
Hold off - ynvpyer sp Aep
3anycka

® @
PucyHok 2-12 OTtobpaxeHue napameTpoB rOpU30OHTarNbHON pa3BepT-
K1
PacwudpoBka HAMKaTopoB
(D BpemeHHasi 3afepxKka Mexdy MOMEHTOM 3arycka W LEHTPOM o
ropusoHTanm
@ Mo3uuwma xpaHeHUss MOMeHTa 3anycka B NamsTy
@ YposeHb 3anycka
@ KoacbpWLIMEHT ropU3OHTaNbHON pa3BepTKy (ocHoBHasi BpemMeHHas
Wwkana), B cekyHaax Ha aeneHue (c/gen).

OnpegeneHus

Pexum Y-T: B atom pexume no ocn Y nokasbiBaeTcs Ha-
npsixeHue, a no ocn X — Bpemsi.

Pexum X-Y: B aToM pexume no ocum X nokasbiBaeTcs Ha-
npsbkeHvwe Ha kaHane CH1, a no ocn Y — HanpspkeHve Ha
kaHane CH2.

PeXXum MenneHHOro CKaHMpPOBaHMUSA: €CN FOpU30HTasb-
Has passBepTka ycTaHoBrneHa Ha 50 mc/gen unu MeHblue,
npubop bynetr paboTtaTb B pexvume MeAneHHON BblOOPKW.
Mpn HabnogeHnM HU3KOYACTOTHBLIX CUFHANOB B peXUMe
ME[MEeHHOro CKaHMPOBaHNS PEeKOMEHAYEeTCs yCTaHaBNMBaTh
pa3Bsi3Ky kaHana no NOCTOSIHHOMY TOKY.

Sec/Div (c/pen): eavHuULa ropM3oHTanbHOM LKasnbl Bpeme-
HW, «ceKyHa/aeneHve». Ecnn Boibopka curHana octaHoBne-
Ha (Haxatuem kHonku [RUN/STOP]), ¢ nomoLublo opraHoB
yrpaBneHnsl FOpU3oHTaNbHOW Pa3BepTKON MOXHO pPacTsiHYTb
UK CXaTb ocuuMIorpamMmmy.

YBenuueHue pparmeHTa okHa
Pexvm yBenuuyeHus oparmeHTa okHa MOXeT ObITb MCNONb30BaH Ans
YBENUYEHUS] UM YMEHbLUEHMSI (hparMeHTa OCLMmorpaMmbl, No3Bo-
NALWEro ny4ylle paccMoTpeTb AeTanu.
YBenuyeHue ocuunnorpamMmmbl
Nno ropusoHTanmn

m

LETY

OcHoBHas
BpEMEHHas! Lukana

I 1
YBenuyeHune ocuunnorpaMmmel No ropusoHTanu

PucyHok 2-13 [lucnneii ¢ yennyeHHbIM pparMeHTOM OKHa



B pexume yBenuueHus cpparmeHTa BpeMEHHOW LuKanbl gucnnen ge-
NMTCA Ha ABe YacTu, Kak nokasaHo Ha pucyHke 2-13. B BepxHel Yac-
M oTobpaxaeTcs ucxogHas ocuunnorpamMa. Bel MoxeTe nepeme-
LaTth 3Ty 30HY BMEBO v BNpaBo BpaLlieHnem perynsitopa POSITION,
Takke yMmeHblaTb W yBennyMBaTb pa3mep BblbpaHHON obnacTu
BpaLLeHnem perynatopa SCALE B 30He ropn3oHTanbHoM pa3sepTku.

B HWXHen YacTu akpaHa pacnornoXeH BbibpaHHbIN dparMeHT ucxoa-
HON OCUMMnorpamMmbl, pacTsHyThIN No ropusoHTanu. Obpatute BHU-
MaHue, YTO pa3peLleHne pacTaHyToro pparmeHTa yBennyimBaeTcs rno
CPaBHEHWIO C pa3peLleHnemM UCXOLHOWM ocuunnorpaMmel (Kak BUAHO
13 PucyHka 2-13). MockonbKy ocuunnorpaMma, nokasaHHas B HUX-
Hel YacTu 3KpaHa COOTBETCTBYET BbIOPAHHOW 30HE B BEPXHEN YacTy,
ONA YMeHbLUEeHUst pa3mMepa 3TOW 30Hbl, Bbl MOXETe pacTsaHyTb Bpe-
MeHHylo wWwkany BpaieHvem perynsitopa SCALE B 3oHe ropumaoH-
TanbHON pa3BepTku. [pyrumMm cnoBamu, MOXHO MHOFOKPaTHO pacTs-
rMBaTb ocLuMnnorpaMmy.

Pexum X-Y
OTOT pexunm NpumeHum Tonbko Ans kaHana CH1 n kaHana CH2. MNpwn
Bblbope pexuma oTobpaxkeHust X-Y Mo ropuM3oHTanbHOM ocu OTKna-
OblBaeTcs HanpsbxkeHue kaHana CH1, a no BepTukanbHON — Hanpsbxe-
Hve kaHana CH2.

PucyHok 2-14 [ucnnei B pexume X-Y.

BHumaHue! B o6blvHOM pexume X-Y ocuunnorpad no3sonsier uc-
noNb30BaTh MPOU3BOSBbHYID 4acToTy AWCKpeTu3aumu. Ons perynu-
POBKM 4aCTOTbl ANCKPETU3ALMN 1 BEPTUKANbHOW LUKaNbl B pexume X-
Y 4yacTtota guckpeTtusauum 3agaetcs pasHoi 100 MIuy. B obuwem
criyyae nyTem peryrnmpoBKU FOPU3OHTanbHOW LUKanbl Npyu yMeHblLue-
HUWM YacTOTbl AMCKPeTM3auun KavyecTBO oTobpaxeHus duryp Jlucca-
Xy MOXeT ObITb ynyyweHo. Cnegytowme dyHKUMn He paboTatoT pe-
xume X-Y:

e Pexum aBTOMatuyecknx uamepeHun

Pexvm KypCopHbIX n3amepeHun

OnopHasi nnu matemaTtuyeckasi ocuunorpaMma

HORI MENU «Honka

YnpasneHve 3anyckom

HacTtpoiika cuctemsi 3anycka

3anyck sBnseTcs peluallwyM 3Tanom npu BbIGOPKe AaHHbLIX U OTO-
GpaxeHun ocumnnorpamm. [paBunbHas HacTpolka 3anycka mnpe-
BpalLaeT HecTabunbHyl0 KapTUHY Ha 3KpaHe B MH(OpMaTMBHYIO OC-
umnnorpammy. B Hauyane cbopa AaHHbIx ocuunnorpad B Mepsyio
ovyepeab HabupaeT AOCTaTOMHOE KOMMYECTBO AaHHbIX ANs NOCTpoe-
HWS OCLMNIorpamMMbl BNeBO OT TOYKM 3anycka. B oxwuaaHum nyckoso-
ro curHana npubop HenpepbiBHO pervcTpupyeT AaHHble. Korga cur-
Han 3anycka nomyyeH, ocuunnorpad HenpepbiBHO cobupaeT gocTa-
TOYHLIN 06bEM AaHHbIX ANs TOro, Y4Tobbl 0TOOPa3NTbL ocLMNIorpam-
My BMpaBO OT TOYKW 3anycka. 30Ha ynpaBneHus 3anyckoM Ha naHenu
ynpasneHus ocuunnorpada BKNo4aeT Perynstop ypoBHSA 3anycka,
KHOMKy Bbl3oBa MeHto HacTpoinku 3anycka [TRIG MENU], kHonky [SET
TO ZERO] ans ycTaHOBKM YPOBHSI 3anycka Ha LEHTPanbHY0 TOYKY
CUrHana no BepTuKanu u KHomnky npuHyautensHoro 3anycka [FORCE].

YpoBeHb 3anycka: ypoBeHb 3anycka 3afjaeT HanpshkeHue curHana,
COOTBETCTBYIOLLEE MOMEHTY 3arycka.

[SET TO ZERO]: yctaHOBKa YpOBHS 3anycka Ha LieHTparnbHYyl TOYKY
amnnuTyabl 3anyckaroLLero curHana no BepTvkanu

[FORCE]: cnyxut ans dopMvpoBaHUsi curHana npuHyauTenbHOro
3anycka. B ocHOBHOM ncrnomnb3yeTcs B pexuMe 3anycka u pexvmax
HopmanbHoro (Normal) n oanHo4yHoro (Single) 3anycka.

[TRIG MENU]: KHonka ans BbI30Ba MEHIO HACTPOEK 3anycka.

YnpaBneHue 3anyckom
PexwvMbl 3anycka: no dpoHTy, Mo UMMYbCY, NO0YePeHbIN:

3anyck no ppoHTY: 3anyck MpPOMUCXOAMUT, Koraa (PPOHT MyCKOBOro
CurHana BblpacTaeT 40 3a4aHHOro YpoBHS.

3anyck no ANUTeNbHOCTM UMMYNbca: 3anyck NPOUCXOAUT, Koraa
ONUTENBHOCTb MMMYNbCa MYCKOBOIO CUrHana yaoBreTBOpSiET 3ajaH-
HbIM YCMOBUWSM, MPOUCXOAUT 3amnyck

MooyepenHbIN 3anyck: npegHasHayeH AN OAHOBPEMEHHOrO Ha-
GniofeHUs ABYX HE CUHXPOHU3MPOBAHHBIX MO YacTOTe CUIHArOoB.

Hwxe aaHbl NOSICHEHUS K MEHIO Pa3NNUYHbIX PEXMMOB 3anycka.

3anyck no dpoHTy Edge

3anyck no poHTy 0603HavaeT 3anyck No NOPOroBOMY YPOBHIO CUr-
Hana. lMpu BblIBope «3anycka Mo (PPOHTY» MPOMCXOAMT 3anyck Ha
nepegHem v 3agHeM (OPOHTE BXOAHOMO CurHana.

Tabnuuya 2-6
Bo3MoxHble
MyHKT MeHIO MosicHeHusn
3HaveHus
Type (Tvn) Edge
CHA1 3anyck Mo curHany ¢ NnepBoro kaHana
Source CH2 3anyck Mo curHany co BTOpOro KaHana
3anyck no BXOAHOMY KaHarny BHeLUHe-
(BbIOOP EXT
ro 3anycka
vicTourmia AC Li 3anyck oT anekTpoce
curHana) ine nyck ot an KTpoceTu
Alter MooyepeaHbIn 3anyck No curHanam
NepBOro 1 BTOPOro KaHanos
Slopbe Rise 3anyck no HapacTatLeMy PpoHTy
(HaKJ":I)OH Fall 3anyck no cnagatoLiemy poHTy
. 3anyck, kak No HapacTaHuto, Tak 1 no
cpoHTa) Rise Fall yeK, P ’
cnagy
Auto CurHan perucTpupyeTcsi, TONMbKO ecnu
He BbIMOMHAETCH YCoBME 3arycka
CurHan perucTpupyeTcsi, TONMbKO ecnu
Mode (pexum Normal P Py ’
sanycka) BbINOMNHAETCA YyCrnoBWe 3anycka
Mpw BBINONHEHWN yCNOBUS 3anycka
Single curHan perucTpupyeTcs OAHOKpaTHO C
nocnegywlien 6110KMpPOBKOM
AC MocTosHHas cocTaBnsAoLWwas BXOAHOIO
curHana otcekaetcsi
DC M nocTosiHHas, 1 nepeMeHHasi cocTas-
Coupling NsoLMe curHana nponyckatorcst
(pa3Bsi3ka OTcekaloTcs BbICOKOYACTOTHbIE CO-
3anycka) HF Reject cTaBnsoLme (¢ Yyactorton Bbiwe 80
K )
. OTcekaloTCs HA3KOYaCTOTHbIE COCTaB-
LF Reject o
nsowme (c yactortom Huxe 80 KIL)

3anyck no gnutensHocT umnynbca Pulse

3anyck no AnUTENbLHOCTM MMMynbca O3HAYaeT, YTO Bpemsi 3anycka
3aBUCUT OT ANMTENBHOCTU UMMynbca. HaknagbiBas COOTBETCTBYHO-
e YCrOBUSI Ha ASIMTENBbHOCTL UMMYIIbCA, Bbl MOXETE BbISIBUTH UM-
MynbCbl, OTKMOHSIOLMECS OT HOPMBI.

Ta6bnuua 2-7
Bo3moxHble
IMyHKT MeHI0 MosicHeHus
3HauYeHus
Type (T1n) Pulse
CHA1 3anyck no curHany ¢ NepBoro kaHana
Source CH2 3anyck no curHany co BTOpPOro kaHana
3anyck no BXOAHOMY KaHary BHELUHero
(McTouHUK EXT y Aromy y
3anycka
CUHXPOHU3a -
) AC Line 3anyck oT anekTpoceT
[MooyepeaHbIi 3anyck No curHanam
Alternate pen v
NepBOro 1 BTOPOro kaHanos
S 3anyck npv AnUTenbHOCTM UMMynbca
When 6ornblue YCTaHOBNEHHOrO 3HaYeHNst
3anyck npv AnUTenbHOCTM UMMynbca
(ycnosue Ha <
p— MeHbLLEe YCTaHOBIIEHHOIO 3HaYeHUst
_ 3anyck npu AnUTenbHOCTM MMMYINbCa,
B pPaBHOWN YCTAaHOBNEHHOMY 3Ha4YEHUIO
. YcTaHoBUTE ANUTENBHOCTL UMMNYrbCca
Setting _
(ycTaHoBKa . B npegenax 20 Hc ~10 ¢ 1 noacTponTe
Y ee TOYHO BpalleHVeM perynsitopa B
umnynbca) 9 M
BEpXHeW YacTu nepegHen naHenu
Next 1/2 -- lMepexop Ha cnegyoLwyo CTpaHuLy




UNI-T UHCTPYKLNA 10 SKCITNIYATALINMN: cepusi UTD2000L
Ta6bnuua 2-8 Ta6bnuua 2-10
Type (tvn) Pulse MyHKT MeHt0 BosmoxHble MosicHeHus
Polarity Positive 3anyck no AnNMTeNbHOCTH MOMOXU- 3HauyeHus
(ROnApHOCTH - TeNbHOro uMmnynbca T)g)e (Tyn) Edge
. anyck no AfUTensHOCTM oTpuLa- ource y
3anycka) Negative TENLHOTO UMMYNLCA (MCTOUHMK Alter BbibpaH nooyepeaHbIn 3anyck ¢
CvicTemMa aBTOMATUYECKW NPOM3BOAUT curHana sanycka repBOrO 1 BTOPOTO Kanana
BbIGOPKY A@HHbIX ANs OCLMAOrpaMMmbl Slope(HaknoH Rise YcTaHoBrEH 3anyck no HapacTato-
B OTCYTCTBME NYCKOBOrO curHana. ba- cpoHTa) LeMy PpoHTY
30BbI1 YPOBEHb 3anycka oToBpaxaeT- Mode (pexum .
Auto cs1 Ha avcnnee. Mpy MOSBNEHUN cur- 3an3§2|<a) Auto BbiGpaH aBTOMaTH4YeCKMiA 3anyck
Hana 3anycka npouCXovT aBToMaTy- AC MoCTOSHHAs COCTaBNSAILIAA BXO/-
Mode (pexium yeckoe nepezmoqeg:e Bc F;OpMaﬂbelVl HOro curHana oTcekaeTcst
sanycka) 5 pexum 3anyck ) W nocTosiHHasA, 1 nepemeHHas co-
OTCYTCTBMWE MyCKOBOro curHana cuc- Coupling DC CTaBnsitoLLMe cUrHana nponyckaT-
Normal Tellxlna HE NPOW3BOAUT BLIGOPKY AaHHbIX. (passsiaka ca
Py NOABNEHNM MYCKOBOTO cUrHana 3anycka) . OTCeKalTCs BbICOKOYACTOTHBIE CO-
BbIGOPKA JaHHbIX 3amycKkaeTcs HF Reject CTABNRIOWLME
. Mpn BbINONHEHMM yCnoBus 3anycka . OTCceKatoTCst HU3KOHACTOTHbIE CO-
Single | curnan perncTpupyeTcs ofHOKpaTHO ¢ LF Reject CTABNSIOWME
nocnegytoweri 6r10KMpoBKon
AC MocTosIHHAsA COCTaBNAOLLAsA BXOAHOMO PerynupoBKa BpemMeHu 3aepkKi 3anycka
curHana oTcekaeTcs Bbl MOXeTe perynupoBaTb BpeMsi 3a4epxXKku 3anycka ansi Habnioge-
Coupling DC n ”ﬁ:;og::ijl’r:a:'_leapﬁ“’f;Hca:; 'g?_g;aa- HWA CMOXHBIX OCLMAMOrpamMm (HanpuMep, MOCMeaoBaTeNnbHOCTEN
(pasesizka OTcelgroTc;l BbICOKOSaC1¥OTHbIe o MMNYnbCo). Bpems 3afepxku 3anycka — 3T0 BPEMsi OKWAAHWS, N0
3anycka) HF Reject WCTEYEHWUM KOTOPOrO BO3MOXKET MOBTOPHbIN 3amyck. [Jo 3TOro MOMeH-
cTaBnAawwme Ta ocuunnorpad GrnokupyeT 3anyck. Hanpumep, ecrnv Bbl XOTUTe
LF Reject OtcekaloTcst HU3KOYaCTOTHbIE COCTaB- NPOWU3BECTU CUHXPOHU3ALMIO CEPUM UMIYTBCOB NO NEPBOMY UMMYb-
naoume Cy, YCTaHOBUTE BpeMs 3a[epXK1, COOTBETCTBYIOLLEE ANUTENbHOCTM
Previous 2/2 - Mepexop Ha npeAblAyLLyto CTpaHULy 3TOM CepuM UMMYNbCOB, Kak MokasaHo Ha PucyHke 2-16. MeHio Ha-

MoouepepHbIn 3anyck (Alternate)

Mpwn BbIGOPE 3TOrO pexrma 3anyck OCyLIEeCTBNAETCA NO curHanam ¢
OBYX BepTuKanbHbIX KaHanoB. Pexvm noodepenHoro 3anycka npea-
HasHayeH Ana HabnogeHws ABYX CUrHanoB C HeCOornacoBaHHbLIMU
Yactotamu. Ha PucyHke 2-15 nokasaHbl ocuunnorpamMmmMbl npu nooye-
peaHoMm 3anycke. MyHKTbl MEHI0 3TOro pexuMa nepeuncreHsl B Tab-
nuue 2-9.

Coupling

PucyHok 2-15 HabntogeHve AByx CUrHanoB C pasHbIMK YacToTamu B
pexvme NoovepeaHoro 3anycka.

Tabnuua 2-9 Hactpoiiku noo4epeaHoro 3anycka

Bo3moxHble
MyHKT MeHI0 MosicHeHus
3HauYeHus
YcTaHoBMEH pexuM 3anycka no
Type (Tvn) Edge P Y
poHTY
Source _
BbibpaH nooyepeHsbIii 3anyck ¢
(MCTOYHUK Alter P pen Y
nepBOro 1 BTOPOro kaHana
curHana sanycka)
Slope(HaknoH Rise YcTaHOBIEH 3anyck no HapacTaro-
dpoHTa) Lemy OpoHTY
Mode (pexum .
(P Auto ABTOMaTMYECKUIA 3anyck
3anycka)
lin
Coupling Pa3Bsi3ka curHana 3anycka no nepe-
(pa3Bsizka AC
MEHHOMY TOKY
3anycka)

MooyepeaHbIi 3amyck MOXET Takke UCMONb30BaTbCA AN CPaBHEHWSI
LUMPUHBI UMNYnbCa.

HacTpoiika pexxuma pa3Bs3ku 3anycka

Boigute B MeHI0 HaCcTPOVKM 3anycka AJf1st yCTaHOBKW pa3Bs3ky 3anyc-
Ka 1 JOCTUXKEHUS Hanbonee CTabunbHON CUHXPOHU3aLIMU.

10

CTPOMKU 32[1ePXKKM 3anycka onmcaHo Huxke B Tabnuvue 2-11:

Tabnuua 2-13

Bo3MOXHble
[MyHKT MeHto 3HAYSHMS MosicHeHus
Main 1. BkntoYeHne OCHOBHOW roOpu30H-
(OcHoBHas o TanbHOW LKanbl
N30HTANBHAS - 2. Ecnu BKnoveH pexum yeenuye-
P wkana) HUs1 hparmeHTa OkHa, BbIGOp JaHHO-
ro NyHKTa OTKMYaeT ero.
Window
(yBENMISHME _ BkntoyeHune pexvMa yBenmyeHus
q)pglrmeHTa okHa) dparmMeHTa BpeMEHHOW LUKasbl
Hold off
(3anepx«a PerynvpoBka BpemeHu 3aepxku
3anycka
3anycka) Y

Zoom

tain

MomeHT
3anycka

3apepxka
3anycka

Of4 W 100ps

Bpewmsi 3agepxku
PucyHok 2-16 Vicnonb3oBaHne CUHXPOHM3aLMn cepum MMMNyrbCoB.

YnpaBneHue

1. Crnenys obbl4HOM Npouedype CUHXPOHM3auMKM curHana, Belbepute
pexum 3anycka no poHTY, UCTOYHMK NMYCKOBOrO CUrHama v HakroH
dpoHTa B MeHio ynpasneHus 3anyckom (kHonka TRIG MENU). OTpe-
rynvpyinTe ypoBeHb 3arycka Takum obpasom, 4Tobbl JobuTbCA Mak-
cMMarnbHO CTabunbHOro oTobpaXeHUs oCUMIIorpaMmbl.

2. Haxmute kHonky [TRIG MENU] B 30He ynpaBreHusi ropusoHTasb-
HOW pa3BepTKOW ANS Bbl30BA COOTBETCTBYIOLLETO MEHIO.

3. OtperynupyiTe Bpems 3adepXKu C MOMOLLbIO MHOrOQYHKLMO-
HanbHOro perynatopa, Tak 4Tobbl MOMy4nTb CTaburbHY OCLMMNO-
rpaMmmy.



| OnpeaeneHus |

1. ACTOYHMK NYCKOBOro curHana: 3anyck MoXeT NMpousBoAUTLCS MO
CurHanam OT pasfUyHbIX UCTOYHMKOB: BxodHoro kaHana (CH1, CH2),
BHelUHero 3anycka (EXT), anekrpoceTu HanpsiKeHus.

B BxopHon kaHan: CTaHOapTHbIM MCTOYHMKOM MYCKOBOrO CUrHana
CMYXUT BXOAHOM KaHan (nobon us nmetolumxcs). BeilbpaHHbIn nctoy-
HWK paboTaeT He3aBUCUMO OT TOro, OTOBpPaXaeTcsi M CUrHamM OT Hero
Ha gucnnee, Unu Her.

H BHewHun 3anyck: OTOT TWMN MCTOYHMKA MYyCKOBOro curHana no-
3BOMSIET NPOM3BOAMTL 3anyck OT TPETbero KaHana, NnpuHuMast AaH-
Hble Mo ABYM ApyruMm. Hanpumep, Bbl MOXeTe MCNoNb3oBaTh BHELL-
HW reHepaTop CUHXPOHU3NPYIOLLIMX MMMYINbCOB UMW CUTHan us usme-
psieMoi Lienu.

M B pexume EXT ncnonb3yeTcs BHELIHUIA 3anycK CUrHarom 13 pasb-
ema EXT TRIG. B pexume EXT curHanbl ncnonb3yrotcs Hernocpea-
CTBEHHO, NPW 3TOM JOoMycKkaeTcs ypoBeHb curHana B npegenax

ot -3B go +3B.

B AnekTpoceTb: JTOT pexum 0603Ha4YaeT UCMoNb3oBaHWE Ans 3a-
nycka curHana OT CeTW BbICOKOro HanpshkeHusi. OH no3BonsieT Ha-
6noaaTh cUrHanbl, CBA3aHHbLIE C 3NEKTPOCETbIO, Hanpumep, B3anmMo-
CBSI3b MEeXAy OCBeTUTENbHbIM 060opyaoBaHMEM W nuTalowmmM obopy-
[0BaHNeM — Ans AOCTWKEHNS CTabuIbHOWM CUHXPOHM3aLIMN.

2. Pexxum 3anycka: onpefensiet pexum paboTbl B OTCYTCTBUE MycC-
KOBOro 3anycka. B gaHHoM ocuunnorpade npegycMoTpeHbl Tpu pe-
XUMa 3anycka: aBTOMaTUYECKUA, HOPMarnbHbIA U OQVHOYHBIN.

Bl ABTomartuMyeckuit 3anyck: Cuctema npousBoauT BbIOOPKY AaH-
HbIX AN151 MOCTPOEHWS OCLMMIOrpaMMbl B OTCYTCTBME MYCKOBOMO CUr-
Hana. Ha agucnnee otobpaxaeTcs LKana BPEMEHHON pasBepTKU.
Korpa nosiBnsieTcs NyckoBOW curHas, CUHXpOHU3aLms aBToMaTu4ecku
HauMHaeT OCYLLECTBMATLCA NO 3TOMY CUrHany.

MpumeyaHue: korga B aBTOMaTMHYECKOM peXUMe 3anycka ropu3oH-
TanbHasa pa3BepTka ocuunnorpaMmel yctaHosreHa Ha 50 mc/aen nnm
MeHbLUe, ocumnnorpad He ByaeT pearMpoBaTb Ha NMyCKOBOW CUrHar.
Bl HopmanbHbIN 3anyck: B atom pexume ocumnnorpad npovsso-
OWT BbIOOPKY AaHHbIX ANA OCLMNIIOrPaMMbl, TOMbKO €CNu BbINOSHS-
I0TCS ycrnoBus 3anycka. B oTcyTCTBMe NycKOBOro curHamna cucrema
npekpaLlaeT perncTpupoBaTh AaHHbIE U HAXoAUTCs B oxuganum. MNpu
NOSIBMIEHNN MYCKOBOrO curHana Bblbopka U oTobpaxeHune AaHHbIX
BO300OHOBMAETCA.

H OanHo4HbIN 3anyck: B aTom pexmme nocne ogHOKpaTHOro Haxa-
Tus kHonkn [RUN] ocumnnorpad nepexoamut B pexum oxuaaHus 3a-
nycka. Korga npuxoguT nyckoBOW curHan, ocuunnorpad nponssoaut
BbIOOPKY, OTOOpaxaeT Ha Avcnnee 3aperMcTPpUpPOBaHHYI OCLMMNO-
rpaMmy 1 ocTaHaBnM1BaeTCs.

3. Pa3BA3ka cuctemMbl 3anycka: Tun pasBsA3kM CUCTEMbI 3anycka
onpefensieT, Kakue COCTaBMsolWMe curHana nepefalwTcs B Lenb
3anycka. Tunbl pasBA3kK, NPeayCMOTPEHHbIE KOHCTPYKLIMEN OCLMNIIO-
rpacha: No NOCTOSAHHOMY TOKY, MO MEPEMEHHOMY TOKY, C OTCEYEHNEM
HW3KWX YacTOT M C OTCEYEHMNEM BbICOKWX YaCTOT.

Bl DC (no noctositHHOMY TOKY): MpOrycKalTCsi BCE COCTaBnsoLne
curHana.

B AC (no nepemeHHOMy TOKy): OTcekaeTcs MOCTOSHHas COCTaB-
nsoLwas 1 ocnabnalTcs KOMMNOHEHTbI CUrHana ¢ Yactoton Huxke 10
u.

B Low Frequency Suppression (oTceyeHune Huskmx yactort): OTce-
KaeTcs MOCTOSIHHAs COCTaBnALWas W 0ocnabnawTcs KOMMOHEHTbI
curHana Ha vacrtotax Huke 80 k.

H High Frequency Suppression (oTce4yeHue BbICOKMX YacToT): OC-
nabnsATcA KOMMNOHEHTLI CUrHana Ha YactoTax Bbiwwe 80 kI'u,.

4. NpepBaputenbHbIA 3anMycKk U 3anyck ¢ 3agepxkkon: [aHHble,
nosly4YeHHble 0 1 Nocre MOMeHTa 3anycka.

MomeHT 3anycka, kak npaBusio, ycTaHaBNMBaeTCs B LEHTpe aucnnes
No rOpU3OHTasrIbHOW ocu. B 3ToM criyyae MMeeTcsi BO3MOXHOCTb Ha-
6nioaaTb curHan B npegenax nATM AeneHui o U nocne 3arnycka.
Mcnonbayiite perynsaTop MonoXeHWs MOMEHTa 3arycka no ropu3oH-
Tanu Ans HacTPOWKM rOpU3OHTaNbHOTO CMELLEHUSI OCLMINOrpaMMbl,
NO3BONSIOLLEr0 MOMy4UTh Gonblue MHGOpMaUUWM nepern 3arnyckoM.
Ha6ntogas aaHHble nepen 3anyckoM, MOXHO MONyYuTb NpeacTaBne-
HWe 06 ocumnnorpamme Ao 3anycka. Hanpumep, Bbl MoXeTe oBHapy-
XUTb BCNIIECK, MPOUCXOASALLMIA B MOMEHT NOAKMIOYEHUS UCCEAYEMON
CXeMbl K nuTaHuo. HabnioaeHve v aHanu3 JaHHbIX 4O UM nocne 3a-
nycka MOryT NoMOYb Bam YCTaHOBUTb NPUYMHY BCMnecka.

HacTpoiika cuctembl peructpauum
Kak nokasaHo Ha PucyHke 2-17, kHonka [ACQUIRE] B 3oHe ynpasne-
HUS ABNSeTCA (PYHKUMOHANbHOW KHOMKON CUCTEMbI perncTpaumm.

Pl'lcyHOK 2-17 (DyHKLIMOHaJ'IbeIe KHOMKU CUCTEMbI pernctpaunn.

Haxmute kHonky [ACQUIRE] ans Bbl3oBa MEHIO HAaCTPOWMKM CUCTEMBI
perycTpaumu. 3TO MeHI0 NO3BOSSET PerynupoBaTb PEXWUM BblIGOPKU
curHana.

Tabnuua 2-12 MeHi cnucTemMbl pernctpaumm
Bo3moxHble

MyHKT MeHt0 MosicHeHus
3Ha4YeHus
BkntoyaeTcs pexum 00bI4HON Bbl-
Sample
60pKM AaHHBIX
Mode (pexum BkritoyaeTcst pexxvmM pacno3HaBaHus
(P Peak detect P P

HakonneHua NnUKoB

[OaHHbIX) YcTaHaBnvBaeTcs Bblbopka C yc-
Average | pegHeHveM, Ha gucnnee otobpaxa-
eTcsa ycpeAHeHHas ocuunnorpaMma
Yucno ycpeaHeHui ycTaHaBnmBaeT-
Averages €Sl KaK CTeneHb C OCHOBaHMEM 2, TO

ecTb 2, 4, 8, 16, 32, 64, 128, 256.
(umcno Averages 4,8, 16, 32, 64, 128, 256 .
[na nsmeHeHnst ynucna ycpegHeHun

ycpeaHseMbIxX 2-256
ncnonb3yeTcs MHOroyHKUMOHanMb-
ocuunnorpamm) o .
HbIi pErynsaTop ynpasneHns B Neson
yactu PucyHka 2-17

. BbiGopka B pexuMe pearnbHoro Bpe-

Real Time P P P P

Sampling MEHM

Equ-time OKBMBANEHTHbBIN PEXUM
FastAcq (pexum on YcTaHaBnueaeTcsi bbicTpasi pernct-
GbicTpON pauus
erncTpaumm
P pau Off Bblkntovaetcsa GbicTpas pervcrpaums
curHana)

M3meHss napameTpbl BbIGOpKM curHana, MOXHO HabnogaTb COOT-
BETCTBYIOLLME M3MepeHus ocuunnorpammel Ha agucnnee. Ecnu cur-
Han CoAepXWT 3HaYMTENbHbIN WYM, a PeXWUM BbIGOPKU C yCpeaHeHw-
eM He BbIbpaH, ocumnnorpamma byaeT BbIMMAAETh, Kak NokasaHo Ha
PucyHke 2-18. B pexume BbIGOpkU ¢ ycpegHeHuem no 64 ocuunno-
rpaMmmam TOT Xxe curHan ByaeT BbIrmnsaeTb, Kak noka3aHo Ha PucyHke
2-19.

Sampling

Real time

PucyHok 2-18 Ocuunnorpamma B pexvmMe BbI6opku 6e3 ycpeaHeHus

MpumeyaHus:

1. Vcrnonb3yinte pexum BbliGOpkum B peanbHom BpemeHu (Real
time sampling) ana HabnogeHns 0ANHOYHbLIX CUTHaNoB.

2. Vicnonb3ynte pexum 3KBUBaneHTHou BbiGopku (Equivalent
sampling) ons HabnoaeHUst BbICOKOYACTOTHBLIX NEPUOONYECKMX CUT-
Hasnos.

3. Bo usbexaHve obpasoBaHNs cMeLlaHHOW ornbatoLen Bblibupante
pexum pacnosHaBaHusi nukos (Peak Detect).

4. Ons nopaeneHus 6enoro lWwyma B OTOGpaxaeMoMm curHane uc-
Nosb3yiTe pexum BbIOOPKM C ycpedHEeHWeM, nocnefoBaTensHo yBe-
NMYMBasi YMCNO yCpeaHeHUl B ABa pa3a W Takum obpas3om Bblbupasi
3HayeHune oT 2 o 256.

1"
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PucyHok 2-19 Ocuumnnorpamma B pexume BblGOpKM C 64-KkpaTHbIM
ycpeaHeHuem

ocm X, a co BToporo —no ocu Y.

OcuunnorpammMa Ha aucrnee 06-

Close M
HoBnsieTcs ¢ GorbLleli CKOPOCTbHO

OcuunnorpammMa Ha aucrnnee 06-
HOBMSIETCS KaXAyt CEKyHOYy

1s

OcuunnorpammMa Ha aucrnee 06-
HOBMSIETCS KaXable 1Be CeKyHAabl

2s

Persist

(yaepxaHue) 5s OcuunnorpammMa Ha aucrnnee 06-

HOBIAETCA KaXable NATb CeKyHO

WcxopHas ocumnnorpamma octaet-
¢ Ha gvcnnee. HoBble AaHHbIe
HenpepbIBHO A06GaBNATCA Ha ANC-
nnew Ao Tex nop, noka yHKUms He
OyneT oTknYeHa.

Infinite

OnpeneneHus:

BbiGopka B pexume peanbHOro BPEMEHU: B 3TOM peXume cucTe-
Ma Npou3BOAWT MOMHOE HaKoMneHWe curHana Ans 3anosiHeHns namsi-
™. MakcumanbHaa 4actoTa Auckpetusauum coctasnset 500MIy
(1MMy B 3aBMcMMOCTM OT moaenu ocuunnorpada). Npu yctaHoBke
BPEMEHHOW LWKanbl 50 HC Ny MeHbLUe ocuunnorpad aBToMaTU4ecku
NpPOU3BOANT UHTEPMONALMIO, TO €CTb BCTABMSAET TOYKU B NPOMEXYTKM
Mexay COCeAHNMU ToYKamu BbIGOPKH.

OKBUBANEHTHbIN PEXUM UM PEXUM MOBTOPHON BbIGOPKM. B aTOM
pexume Bbl MOXeTe nomy4uMTb TOpPU3OHTaNbHOE pa3pelleHne [0
40 pa3 Bbile (4TO 3KBMBANEHTHO YacToTe AuckpeTm3auumn ~25ITy
ons 500MIy n ~50y gns 1MW), Yyem B pexume peanbHOro BpemMe-
HU. 34ecb UCMONb3yeTcs CBOWCTBO MEPUOAMYHOCTM CUrHama u no-
3TOMY 3TOT PEXUM XOPOLLUO MOAXOAWUT AONS UCCNEefoBaHUsi nepuo-
OVYECKMX CUTHaroB, W HEMPUMEHUM [Ansi OOHOKPAaTHbLIX UMK UM-
MyNbCHbIX CUrHArmMoB.,

Pexum BbIGopku: OcumnnorpamMma opMupyeTcs no 3HavyeHusiM
CUrHana, 3aperMcTpuMpoBaHHbIM Yepe3 paBHble MPOMEXYTKU Bpeme-
HW.

Pexum pacnosHaBaHus NuKoB: B aTom pexume ocuunnorpad Bbl-
SABNSET MakcMmarbHble U MUHUManbHble 3HAYEHWUs BXOAHOIO CUrHa-
na Ha KaaoMm uHTepBane BbIGOPKM M UCMONb3yeT 3TN 3HaYeHUs ANs
NOCTPOEHNs ocumnnorpammel. ®akTuyeckn ocuunnorpad no3sonser
3aperncTpupoBaTb W 0TOBPasnTb y3Kne MMMNYmbCbl, KOTOpPblE MHaYe
okasanucb Bbl NponyLLEeHbl B pexunMe BbIGOpKU.

Pexum ycpegHeHnus: Ocumnnorpad HakannuBaeT HECKOMNbKO OC-
uunnorpaMm u otobpaxaeT Ha Aucnnee pesynbTaT UX YyCpeaHEHUs.
OTOT pexum No3BonseT yMeHbLWUTb 6enbii WyMm.

WaveBright

(spkocTb 1% - 100% |YcTaHOBKa SpPKOCTU OCLMMIOrpaMMbl

OCLIMNIIOrpammbl)

HacTpoiika cuctembl oToGpaxkeHus
Kak nokasaHo Ha PucyHke 2-20, kHonka [DISPLAY] B 30He ynpasne-
HYSA ABNAeTCSH PYHKUMOHAINBbHOW KHOMKOW CUCTEMbI OTOBPaKEHUS.

PucyHok 2-20 ®yHKuMOHamNbHas KHOMKa CUCTEMbI pernctpauum
(DISPLAY — oTobpaxeHue)

HaxmuTe kHonky [DISPLAY] aons Bbi3oBa MEHIO HACTPOWKM, OnncaH-

Horo B Tabnuue 2-13. 3TO MeH MO3BONSIET YNPaBnsiTb PEXUMOM
oTobpaxeHus.

Tabnuua 2-13 MeHo cuctembl oTobpaxeHust

KntouyeBble NyHKTbI:

Tun oToGpaxeHun: B pexnmme BEKTOPHOTO OTOOPaXKEHWUs] CMEXHbIE
TOYKM 3aPErncTpMpOBaHHOW OCLIMNIIOrPaMMbl COEAUHSIIOTCA NUHUSI-
MU. B pexume TouyeyHoro otobpaxkeHust Ha gucnnee otobpaxatoTcs
TOMNBKO TOYKM.

YacTtoTa o6HOBREHUsi: YacToTa OGHOBMEHMSA — 3TO YNCIO OOHOBIE-
HWI ocUMNIorpamMmbl Ha Aucnnee B CeKyHady. OTOT napameTp BnuseT
Ha BO3MOXHOCTb HabnioAeHUss AMHAMUKK CUrHana.

3anoMuHaHue U BbI3OB U3 NaMATU
Kak nokasaHo Ha PucyHke 2-21, kHonka [STORAGE] B 30oHe ynpas-
neHus ABnseTcst PYHKUMOHANbHON KHOMKOM CUCTEMbl 3anOMUHAHMS.

PucyHok 2-21 ®yHKUMOHanNbHasi KHOMKA CUCTEMbl perncrpauum
(STORAGE - 3anomuHaHue)

Haxmute kHonky [STORAGE] Ans Bbi3oBa MeHIO CUCTEMbI 3anomu-
HaHWs ocuMniorpaMm, OrnMcaHHoOro Huxke, B Tabnuuax 2-14 - 2-17.
OTO MeHI0 MOo3BOMSAET COXpaHATb ocuunnorpammbl (4epe3 RefA,
RefB) unu yepes meHio [STORAGE] 1 HacTpoiku BO BHyTpeHHel
namMaTn unu Bo BHelwHen namstn no USB-uHTepdeiicy. Ocumnno-
rpamMmbl coxpaHslTca B dopmaTe bitmap, KoTopbii MOXeT 6biTb
OTKPbIT Ha KOMMbIOTEPE.

Mopsaok aencrTeui:

Haxmute kHonky [STORAGE] aons Bxoja B MeHo. B coctaB MeHio
BxoasAT Tpu nyHkta: WAVE (ocuunnorpamma), SETUP (HacTpoiika) un
Bit Map (Tonbko npu ncnonb3oBaHuu BHelwHero USB HocuTens).

1. Boibepute nyHkt WAVE pans Bxoga B MeEHIO 3anoMWHaHUS
ocuunnorpamm (cM. Tabnuuy 2-14). CoxpaHeHHas ocuumnnorpamma
MOXeT ObITb 0TOBpaxeHa Yepe3 nyHKT meHio LOAD

Ta6bnuua 2-14 MeHo 3anomMuHaHusi ocuunnorpamm (ctpaxduua 1)

Bo3amoxHble
MyHKT MeHIO MosicHeHus
3HaveHus
Mpwn nocTpoeHun ocumnnorpaMmmel
Vector CMEXHble TOYKN N3MEPEHHbIX 3Ha-
YeHWii curHana coefnHsTCSA 0Tpes-
Type (Tun oTo-
Kamm
BpakeHns)
Ha aucnnee otobpaxatoTcst TONbKo
Dots TOYKWN N3MEPEHHbIX 3HAYEHWI CuT-
Hana
YT Pexum paboTbl ocumnnorpadga X-Y
Format (cbopmar) XY — 3TO PEXUM, NMPK KOTOPOM curHan c
NepBOro kKaHana oTKnagbpiBaeTcs no
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MMyHKT MeHo | Bo3aMOXxHbIe MosicHeHus
3HaYeHus
Type (Tun) Wave BbibGpaHo MeHIo coxpaHeHust 1 Bbl-
30Ba 13 NaMATK ocLMnorpaMm
BbibupaeTcs ocumnnorpamma c nep-
Source CH1 BOro KF;Hana P i
(neTouHmK BbiGupaeTtcs  ocuunnorpamma  co
curHana) CH2
BTOpPOro KaHana
1-20 Bbibop 1 ycTaHOBREHWe nosunuum Bo
BHYTPEHHElN NaMsaTW, Ha KOTOpOW
coxpaHeHa ocuunnorpamma. Pery-
nmMpyeTcs BpalleHMeM MHOTrodyHK-
Dest LMOHanbHoro perynsropa.
(Mo3uuus
COXpaHeHus B 1-200 |Bblbop 1 ycTtaHoBneHue nosnumm Bo
namsiTu) BHelwHen namstn Ha USB HocuTtene,
Ha KOTOPOW COXpaHeHa OoCLMmIo-
rpamma. PerynupyeTcs BpalieHvem
MHOrOYHKLMOHaNLHOTO  perynsTto-
pa.
Save - CoxpaHeHue ocuunnorpaMmmbl
(coxpaHeHwue)
Next 1/2 - MNepexop Ha crieayoLLy0 CTpaHuLy




Length

Haormal

PucyHok 2-23 CoxpaHeHue ocuunnorpamMmmbl Ha USB

Tabnuua 2-15 MeHo 3anoMmnHaHusi ocumnorpamm (cTpaHuua 2)

Disk (guck)

DSO

usB

CoxpaHeHne BO BHYTPEHHIO na-
MATb ocumnnorpada

CoxpaHeHne BO BHELLHIOI NaMATb
yepes USB-uHTepdelic.

Length
(rny6uHa)

Normal

YcTaHoBKa HOpMarnbHOW  NyOuHbI
coxpaHeHusi (3TW [aHHble MoryT
ObITb 3arpyxeHbl Yepes meHio REF).

Long

YcTaHoBKa YBENWYEHHOW  nyOuHbI
coxpaHeHus (OTa yHKUMS aKTMBHA
TOMbKO NPWU 3anucuM Ha BHELLHWNA
USB Hocutenb. [aHHble 3anucaH-
Hble Takum obpa3oMm MoryT ObiTb
3arpyxeHbl 4epes MeEeHI0 3arpysku
ocuunnorpammel B MO ocdumnno-
rpaca).

LOAD (3arpy3ka)

BbI30B COXpaHeHHOW ocumnnorpam-
Mbl

Previous 2/2

Bo3BpaT Ha npeabiayLUyto CTpaHuLy

2. Bolbepute nyHkt SETUP gns Bxoga B MeEHKO 3anoMUHaHWs
HacTpoek (cMm. Tabnuuy 2-16).

PucyHok 2-24 CoxpaHeHune HacTpoek

Tabnuua 2-16 MeHi0 CoXxpaHeHNst HaCTPOeK

MyHKT MeHlo | Bo3MOXHbIe MosicHeHwns
3HaYyeHust
Setup BbibpaHo MeHIo HacTpoek Ha nepeg-
(HacTpovikmn) Hel naHenu
Setups 1-20 MoryT GbITb cOXpaHeHbl He Gonee 20
(nosuuus KOHMUrypaumin HacTpoek nepenHewn
coxpaHeHus naHenu. [lo3vuusi BbIGUpaeTcs ¢
HacTpoek B NMOMOLLBI0  MHOTO(PYHKLIMOHaNbHOro
namsTu) perynsitopa B BEpxHeW 4actu ne-
pegHen naHenu.
Save CoxpaHeHue HacTpoek B NaMsTb
(coxpaHeHue)
Load BbI30B COXpaHeHHbIX HacTpoek u3
(BbI3OB M3 namsaTu.
namsaTu)

3. Bbibepute Bitmap ans coxpaHeHusi 6GuToBoro maccmsa (CM.
Tabnuuy 2-17). OTa yHKUUS aKTUBHA TOMbKO MPU YCTAaHOBIIEHHOM
BHelwHem USB Hocutene.

Tabnuua 2-17 MeHio coxpaHeHust GBUTOBOro maccuea

MyHKT MeHlo | Bo3aMoXHbIe
MosicHeHwns
3HaYyeHust
Bit Map BbibpaHo MeHIo HacTpoek Ha nepeg-
Hew naHenu
Dest 1-200 MoryT 6bITb coxpaHeHbl He Gonee
(Mo3nuus 200 6uTtoBbIX MaccuBoB. [losuuns
COXpaHeHus B BblOMpaeTcs C MNOMOLLB  MHOrO-
namsTn) (PYHKLMOHANbLHOrO  perynsitopa B
BEPXHEN YacTu NepegHen naHenu.
Save
CoxpaHeHune HacTpoek B NaMsThb
(coxpaHeHue)

- Bit Map

Bt Map

PucyHok 2-25 CoxpaHeHne 6uToBoro maccusa

HacTpoiika anbTepHaTUBHbIX PYHKLUA
Kak nokasaHo Ha PucyHke 2-26, kHonka [UTILITY] B 3oHe ynpaBnexus
ABNAeTCH PYHKUMOHANBHON KHOMKOW anbTepHATUBHBIX (OYHKLINNA.

PucyHok 2-26 ®yHKUMOHaNbHas KHOMKa CUCTEMbI

(UTILITY)

peructpauuu

Haxmute kHonky [UTILITY] ans BbizoBa MeHI0 HacTpoek anbTepHa-
TUBHbIX CUCTEMHbIX (PYHKLNNA.

Ta6nuua 2-18 (cTpaHuua 1)

[MyHKT MeHio Bo3moxHble MosicHeHus
3HaYeHus
Self Adj Execute |BknioyeHne aBTomaTnyecKon ka-
(aBTOKaNMBpoBKa) nnMbpoBKu
Close BbikntoueHne aBTomaTnyeckom
KanmbpoBKy 1 BO3BpALLEHME Ha
npeaplayLiyto CTpaHULy MeHto
Recorder (3anvcb cM. HacTpolikm 3anucu ocumnnorpam-
ocuuniorpammbl) | Tabnuuy 2-21 Mbl
Language (s3blk) Simplified BbiGop s13blka MHTEpdeiica
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Chinese (3arpy3ka) USB pgucka. o 30-tm ocuwmnno-
English Traditional rpaMM MoXeT ObITb 3arpyeHo,
Chinese HOMep 3anucu  BblbupaeTcs
English MHOTOMYHKLMOHAMbHBLIM ~ Kofe-
Spanish coMm
Portuguese Return BosBpart B npeablayLiee MeHo
French
Next 1/3 Cnepytolasi cTpaHuua KntoueBble NyHKTbI:
ABTOKanMObpoBKa: Bbl MOXeTe WUCMpaBuTb OWNOKN N3MepeHus, CBs-
Tabnuua 2-19 (cTpaHuua 2) 3aHHblE C N3MEHEHUSIMU B OKpY>KatoLLiel cpee C NMoMoLLbio YHKLMK
MyHKT MeHl0 | Bo3aMOXHbIe MosicHeHus aBTOKanMbpoBkW. JTOT nMpoLiecc MoXeT ObiTb NpoBeAeH BbIGOPOYHO
3HaYeHus npy HeobxoaumocTu. [nA NOBbILLEHUS TOYHOCTU KanvbpOBKWU BKHO-
Execute |BoccTaHoBreHWe ycTaHOBOK MO ynTe ocumnnorpad n gante emy nporpeTtbcs B TedeHne 20 MUHYT.
Reset YMOYaHUo 3artem HaxmuTe kHonky [UTILITY] -> Self Adj
gcil;?-g%m? Close OTKa3 OT BOCCTAHOBIIEHMUS yCTaHO-
BOK MO YMOMYaHuio Bbi6op A3bIka
----- Ocumnnorpadsbl cepumn UTD2000L gonyckatoT paboTy Ha HECKOMbKUX
OyHKUNA  HACTPOMKM AM3aiiHa  UH- si3blkax. OAns Bblbopa s3bika aucnnes Haxmute kHonky [UTILITY] u
Skin 1/2/3/4  |tepdbeitca, 4-pe AusariHa Ans LBET- BbiGepuTe Tpebyemblil A3bIK.

HbIX gucnnees JOCTYMHbI.

Grig Brightness
(Ans uBeTHbIX
MOHUTOPOB)

1% - 100%

HacTpolika pkoCcTh CeTKM aKpaHa

Next 2/3

K cnepytoulen cTpaHuLe MeHo

Tabnuua 2-20 (cTpaHuua 3)

Version

OTobpaxaeTca nHdopmauma moge-
nn, Bepcum «xenesa» un N0, cepun-
HOM HOMepe, AaTe N3roTOBMEHMS.

Cymometer
(yacTtoTomep)

ON/OFF

BkrtoyeHa vunu BbiknioyeHa yHKUUSE

YacToTomepa.

First 3/3

[Nepexoa K nepBov CTpaHMLE MEHIO

Tabnuubl 2-21 (2-22) MeHto 3anucu ocumunnorpamm Recorder

[MyHKT MeHto

Bo3amoxHble
3Ha4YeHns

MNosicHeHus

Source (1c-
TOYHVK)

CH1/CH2/CH1+CH2

BblGepute UCTOMHUK cUrHana
ans 3anvcu, 1-bii KaHan, 2-on
kaHan unv oba kaHana

Record [F1]
(3anuce)

HaxmuTte kHonky Record [F1]
Ans Havyana 3anucu. Konuyecr-
BO 3aMMCaHHbIX 3KpaHOB BGyaeT

oTobpaxaTbCcs Ha aucnnee.

Operation

RePlay [F2]
(MoBTOP)

1. KHonka BocnpounsseaeHusi

2. MNpwn HaxaTun Ha 3Ty KHOMKY
cucTeMa BOCMPOM3BOAWT 3anu-
cn n oTtobpaxaeT Homep BOC-
Npou3BOAMMOrO 3KpaHa B HMXK-
HEM MpaBoOM yrry Auchnes.
lMosopoTom MHOroyHKLMO-
HanbHOro perynstopa B Bepx-
Hew YacTu nepegHen naHenu Bbl
MOXeTe MPUOCTaHOBUTL BOC-
npoussegeHue. [pu panbHewn-
LUemM BpaLleHnn perynsTopa Bbl
MoxeTe  BblbpaTb  ocuunno-
rpammy C onpefereHHoro akpa-
Ha ANs MHOFOKPaTHOro LMKMK-
YeCKOro BOCMpon3BeaeHus.

3. Ecnn Bam TpebyeTcs noBTo-
pUTb 3anuCb MOSHOCTLIO, Ha-
xmMuTe kHonky F3 ans octaHoBs-
KA, @ 3aTeM HaXMUTe KHOMKY
F4.

4. MoxHo 3anucaTb go 1000
3KPaHOB [laHHbIX

Stop [F3]
(OcTaHoBka)

OcTaHoBKa 3an1cy unm Bocnpo-
n3seneHus

Return [F4]
(BosBspar)

BosBpar B npeabiayLiee MeHi0

Save
(coxpaHeHue)

1-30

CoxpaHeHune ocuunnorpammbl
Ha USB agwuck. Oo 30-t1 ocumn-
niorpaMm MoxeT 6bITb COXpaHe-
HO, HOMep 3anucu BbibupaeTcst
MHOTOPyHKLMOHaNbHbLIM Kosle-
COM.

Load

3arpy3|<a ocuunnorpaMmmbl  C
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ABTOMaTU4YeCKMNE U3MepeHUs
Moka3saHHaa Ha PucyHke 2-27 kHonka [MEASURE] sBnsietcs dyHk-
LMOHANbHOW KHOMKOW aBTOMAaTUYeCKUX U3MepeHun. [ns o3Hakomne-
HVS C MOLUHBIM MHCTPYMEHTOM aBTOMaTUYECKUX U3MEPEHWUI MPOYTU-
T€ HUXKECNEAYOLLYH MHCTPYKLMIO.

PucyHok 2-27 ®yHKUMOHanbHas KHoMKa cMcTeMbl permctpauum (aB-
TOMaTUYECKNE U3MEPEHUS).

MpakTnyeckmne npumepsbl

MeHio namepeHuin ocumnnorpada no3sonseT n3MepaTb 28 napameT-
pOB OCLMMOrpaMmel.

Haxwmute kHonky [MEASURE] ans Bxoga B MeH0 n3mepeHust napa-
MeTpOB, KOTOpOoe pasfeneHo Ha 5 30H AN OAHOBPEMEHHOro OTO-
BOpaxeHns N3MepPEeHHbIX 3HaYEHWI, CBSA3aHHbIX C (PYHKLIMOHANbHLIMM
kHonkamu [F1]-[F5] cootBeTcTBEHHO. MNpK BbIGOPE THNa N3mMepeHuii B
ntoboi M3 30H HAXMUTE COOTBETCTBYIOLLYIO (DYHKLIMOHAMNBHYHO KHOMKY
Ana Bxoda B MeHI0 Bblbopa Tvna mamepeHuin. MeHio BbiGopa Tuna
n3MepeHuii No3sonsieT BblbupaTtb HanpskeHne unu Bpems. Bbl mo-
XeTe NepenT K M3MEePEHNAM HanpshKeHNst UM BpEMEHU No HaxaTuio
kHonok [F1]-[F5] B cooTBeTCTBUM C TMNOM M3MepeHui, a 3aTeM Bep-
HYTbCS B MEHI OTobpaxeHus napameTpoB. Bbl Takke MoxeTe Ha-
xatb kHorky [F5] u Bbi6paTe nyHkT [PARAMETERS] ans otobpaxe-
HWSI BCEX M3MEPSIEMbIX MApaMeTPOB KaK HaMpPsKeHUs, Tak U BpEMEHM.
Haxwmute [F2] onsi Boibopa kaHana (M3MepeHusi NPOu3BOASATCS, TOSb-
KO ecnu KaHan BkntodeH). Ecnn Bam He TpebyeTcsi M3MEHsSITb Teky-
WM TN uaMepeHun, Haxmute [F1] ona BosBpalleHuss K MeHo oTo-
BpaxeHns napameTpos.

Mpumep 1 [Ons otobpaxeHus pa3maxa (yABOEHHOW aMnnuTyabl)
curHana co BToporo kaHana B 3oHe [F1], BeimonHute cregymouime
OencTBus:

1. Haxkmute [F1] ons Bxoga B MEH0 Onumii TUMOB U3MEPEHWIA.

2. Haxxmute [F2] ansa Beibopa BToporo kaHana (CH2)

3. Haxxmute [F3] ans Beibopa namepeHust HanpsikeHus.

4. Haxwmute [F5] (1/4 next page) v Bbl yBUOMTE 3Ha4YeHUsi pa3Maxa B
3oHe [F3].

5. Haxmute [F3] ans Bbibopa n3amepeHuss pasamaxa, nocre 4ero Bbl
aBTOMaTW4ECKV BEpHETECh B MEHIO 0TODpaxeHus napameTpoB.

Ha nepBoW cTpaHuLe MeHI M3MepeHuid 3HaYeHne pa3maxa oTobpa-
xaeTcs B 30He [F1] (kenTbiM uBeTom).

Mpumep 2 HacTtpovika namepeHus 3agepxkn. Bol MoxeTe ncnonb3o-
BaTb (QYHKUMIO U3MEPEHUs 3adepXKu AN U3MEepPeHUsl BPEMEHHOIO
WHTepBana mexay HapacTalolmm (POHTOM CUrHanoB U3 ABYX WC-
TOYHUKOB, TO €CTb MHTEPBAN MeXay HapacTalLMM (OPOHTOM NepBo-
ro nepuoga curHana u3 onpefeneHHoOro UCTOYHMKA U HapacTatoLmnm
(hpOHTOM MEPBOro NepUoAa curHana us Apyroro MctoyHuka. Mamepe-
HUSI NPOU3BOAATCS CreayoLmm obpasom:

1. B meH0 n3mepeHuii BbibepuTe 30HYy OTODOpaxeHus pe3ynbTaToB
N3MepeHUsl 3afepXKku, Kak 9TO cAenaHo B BbienpuBeAeHHOM Mnpu-
mepe. [ins Bbibopa 3apepxku 3araute B MeHio Time ganee Page
3/3, Delay.



2. Haxmute [F2] ons Bxoga B MEHI0 3aePXKKW.

3. Bbibepute uctoyHuk curdana: CH1, a 3atem BbiGepuTe UCTOYHMK
curHana c 3agepxkoii: CH2.

4. Haxmute [F5] ana nogtBepxaeHus. MNocne aToro pesynbtaT u3-
MepeHus 3afepXkn 0ToBpasnTCs B COOTBETCTBYIOLLEN 30HE.

ABTOMaTMYeCcKoe U3MepeHue NapameTpoB HaNPSHKEHUS
Ocumnnorpadbl cepun UTD2000L nosBonsioT B aBTOMaTU4ECKOM
pexvme U3MepATb Creaylolme napameTpbl HanpshkeHus: pasmax,
MakcumarnbHOe, MUHUMarbHOe, CpefHee, cpeaHekBaapaTUYHOe Ha-
NPSHKEHUS, HanpsPKeHWe BEpLUMHbI UMMYNbCa U OCHOBaHUA UMMNYb-
ca. OnpegeneHust 3TUX BENUYMH NpUBeAeHbl HUXKeE:

Pasmax (Vpp): pasHOCTb 3HayYeHWN curHana B BbICLUEA U HU3LIEN
TOYKax ocuMmnorpaMmel.

MakcumManbHoe HanpspkeHue (Vmax): pasHOCTb 3HAYeHUs curHana
B BbICLLEW TOYKE ocuummnnorpammel u Hynesoro noteHumana [GND]

MuHumManbHoe HanpsikeHue (Vmin): pasHOCTb 3Ha4YeHUs1 curHana B
HM3LLElN ToYKe ocumnnorpammel 1 Hynesoro noteHumana [GND]

Amvnnutyaa (Vamp): PasHOCTb 3Ha4YeHWI curHana mexay BepLUMHON
1 OCHOBaHWEM OCLMNIIOrpaMMBl.

Middle (Vmid): MNonosuHa amMnnuTyabl

HanpsixxeHue BepwmHbl umnynbca (Vtop): pasHocTb Mexay 3Hadve-
HWEeM CUrHana Ha ypoBHe BepLUMHbI UMMNYNbCa U HyNeBbIM NOTEHLMa-
nom [GND].

HanpsixxeHne ocHoBaHus umnynbca (Vbase): pasHocTb mexay
3HaYEHWEM CurHana Ha ypoBHe BEpPLUMHbI UMMyrbca U HyneBbIM Mo-
TeHumanom [GND].

MonoxuTtenbHbin BbIGpoc (Overshoot): oTHowenne (Vmax-
Vtop)/Vamp.
OtpuuatenbHbii  BbiGpoc (Preshoot): oTHowenne (Vmax-

Vtop)/Vamp.

CpeaHee HanpsikeHue (Average): amnnuTyda curHana, ycpeaHeH-
Hasi 3a oguH nepmop.

CpeaHekBagpaTnyHoe HanpskeHue (Vrms): ‘adhdekTmBHOE 3HaYe-
Hue. QHeprua curHana NepemMeHHOro HanpspkeHust 3a nepuop, OTHe-
CeHHast K MOCTOSAHHOMY HaMpsXXeHWIo, NMPOU3BOASLLEMY IKBMBANEHT-
HYI0 SHEpruio 3a TOT e NPOMEXYTOK BPEMEHU, TO eCTb CpeaHEeKBa-
paTU4HOE 3HaYyeHue.

ABTOMaTM4YecKkoe n3aMepeHne BpeEMEHHbIX NapamMeTpPoB
Ocumnnorpadcbl cepun UTD2000L nosBonsioT B aBTOMaTtU4eCKOM
pexuMe U3MepsaTb YacToTy curHana, nepuog, AnMTenbHOCTb Hapac-
Taluwero poHTa MMMynbca, ONWTENbHOCTb Ccrajarowero poHTa
UMnynbca, ONUTENbHOCTb MONOXUTENBHOIO WMMyNbca, ANUTENb-
HOCTb OTpuMLaTeNnbHOro umMnynbca, 3agepxky 1-»2 (no HapacTtato-
wemy ppoHTy), 3agepxky 1-»2 (no cnagatoLiemy poHTY), NONOXU-
TenbHas CKBaXHOCTb, oTpuuaTenbHas CKBaXHoOCTb. OnpepeneHus
3TUX BEMNWUYUH NPUBEAEHBI HUXKE:!

[OnutenbHOCTL HapacTtarwowero cdpoHTa umnynbca (Rise time):
Bpewms, 3a koTtopoe curHan HapactaeT oT 10% Ao 90% oT 3HaveHus
Ha BepLUVHe nMMynbeca.

OnutenbHoCTb cnagatowero ¢poHTa umnynbca (Fall time): Bpe-
Ms, 3a KoTopoe curHan cnagaet oT 90% ao 10% OT 3HavyeHusa Ha
BEpLUMHE UMMNyInbCca.

OnutenbHOCTL nonoxutenbHoro umnynbca (+Width); wupuHa
MONOXUTENbHOro UMMynbca Ha ypoBHe 50% OT ero amnnuTyAp.

OnutenbHoCTbL oTpuuarenbHoro umnynbca (-Width); wupuHa
oTpuuaTensHOro uMmnynsca Ha yposHe 50% OT ero amnnuTyabl.

3apepxka 12 (no HapacTatouwemy c¢poHTy) (delay 12 (rising
edge)): BpeMs 3afepKv HapacTawoLlero opoHTa curHana no BTopo-
My KaHarny OTHOCUTESIbHO HapacTatowero poHTa curHana no nep-
BOMY KaHany

3apepxka 1->2 (no cnapatowemy dpoHTy) (delay 12 (falling
edge)): BpeMs 3agepXku crnagatowiero poHTa curHana no BTOpoMy

KaHasny OTHOCUTENbHO cnajaroLllero d’)pOHTa CcurHana no nepsomy

KaHany.

MonoxuTtenbHasa ckBaxHocTb (+Duty): oTHOWweHWe AnNUTENLHOCTM
NOJIOXKMTENBHOro UMNyNbCca K NepUoay.

OTpuuatenbHaa ckBaxHocTb (-Duty): oTHoweHue gnutenbHocTu
oTpuLaTeNbLHOro MMNynbca K Nepuoay.

MeHi0 nsmepeHun

Denctus: HaxvmTe kHonky [MEASURE] aons otobpaxeHusi 30H Ans
5 nsmepsiembix 3HadeHun. [Insa Bxoda B MEHIO Bbl MOXeTe HaxaTb
nobyto n3 kHonok F1-F5, kak ykasbiBaeTcs B Tabnuue 2-23.

Tabnuua 2-23

[MyHKT MeHi0 Bo3moxHble MosicHeHus
3HaYeHus
Back BosBpalleHve B MeH oTobpaxe-
(BO3Bpar) HWA NapameTpoB
Source (MCTOYHMK CH1 Bbibop kaHanma pns  mnamMepeHusi
curHana) CH2 napameTpoB curHana

Volt Bxoa B MeHio napameTpoB Hanps-
XeHus

Time Bxoa B MeHIO BpeMeHHbIX napa-
MeTpoB

BKIOYEHWE/BbIKMIOYEHNe  oTob6pa-

Parameters XEHUs Bcex u3MmepsiemMblx napa-
MeTpoB

MeHio napaMeTpoB HanpshkeHust onucaHbl B Tabnuuax ¢ 2-24 o 2-27
Mepexop B cnepytoLlee MeHio ocyLiecTBnsieTcs kHonkow [F5)

Ta6bnuua 2-24

(oTpuuaTenbHbIn BeIGPOC)

PyHKUMS/ MosicHeHus
nsmepeHue
Previous BosBpallyeHne B MeHl, onucaHHoe B
Tabnuue 2-23
Bbibepute Ans Bo3BpalleHWs B MeHI0
Preshoot P A paLl

oTOBpaxeHUss MnapaMeTpoB W 3aMeHbl
MCXOQHOro NapameTpa Ha 3To Nosuumu

Amplitude (amnnutyaa) /-
Oveshoot /-
(nonoxuTenbHbIN BbIGPOC)
Next Vs [Mepexopn K cneaywllen cTpaHuue

Tabnuua 2-25

DyHKUMA/M3MEpeHne

MosicHeHus

Previous (npegbiayluas
cTpaHuua)

BosBpalleHre Ha npeaplayLLyo CTpaHu-
Ly MEHH0

Mean (cpefHee 3HayeHue)

BbiGepute AN BO3BPALLEHWS B MEHIO
oToBpaxeHWss napameTpoB U 3aMeHbl
MCXOQHOro NapameTpa Ha 3Tol No3uumu

Pk-Pk (pa3max) /-

RMS -/1-
(cpeaHekBagpaTU4HOe

3Ha4yeHve)

Next 2/4 Mepexop K criegytoLLen cTpaHuLe

Ta6nuua 2-26

PyHKUMA/M3MEpeHNne

MosicHeHus1

Previous (npegpiaylias
CTpaHuua)

Bo3sBpalleHue Ha npeaplayLlyo CTpaHu-
Lly MEHI0

High (Vtop HanpsxeHune
BEpLUMHbBI UMMNYnbCa)

BbiGepuTte Ons BO3BpalUEHWs B MEHIO
oTOGpaxeHUsi napameTpoB M 3ameHbl
MCXOHOTO NapameTpa Ha 3ToW no3vuuu

Low (Vbase Hanps»keHve
OCHOBaHWs UMMynbca)

-//-

(cnegytouwaa ctpaHuua)

Middle (Vmid nonosuHa /-
amMnIuTyAbl)
Next 3/4 lMepexop k cneayoLen CTpaHULe MEHIo

Ta6bnuua 2-27

DyHKUMA/M3MEepeHne

MosicHeHus

Previous (npegbiaylias
cTpaHuua)

BosBpalleHre Ha npeaplayLLyo CTpaHu-
Ly MEHH0

Max (mMakcumanbHoe
3Ha4eHve)

BbiGepute AN BO3BpALLEHWS B MEHIO
oToBpaxeHWs napameTpoB U 3aMeHbl
MCXOQHOro NapameTpa Ha 3Toi No3uumm

Min (MyHMManbHoe
3HaYyeHve)

-//-
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First 4/4
(cnegytowasn ctpaHuua)

Bo3BpalleHMe Ha  nNepByl0 CTpaHuLy
MeHto (cm. Tabnuuy 2-24)

MeHto BpeMeHHbIX napameTpoB onucaHbl B Tabnuuax 2-28 — 2-31.

Tabnuua 2-28
PyHKUMS/
nsmepeHue

MosicHeHus

BosBpallyeHne B MeHI, onucaHHoe B
Tabnuvue 2-25

BbiGepute Ans BoO3BpalleHUst B MEHH0
OTOGpaXeHNss napameTpoB U 3aMeHbl
MCXOZAHOro napaMeTpa Ha 3ToW No3numm

Back (Bo3Bpar)

Freq (vacToTta)

Period (nepvog) /-
Rise (pnutenbHocTb /-
HapacTatLero ppoHTa)
Next 1/3 [Mepexop k crneaytoLen cTpaHuLle

(cnepytouwan ctpaHuua)

Tabnuua 2-29

DyHKUMA/M3MEepeHne [MosicHeHusi

BosBpau.leHme Ha npegbiayLyto

Previous (npegbigylias ctpaHvua) CTPAHULY MEHIO

BbibepuTe anst Bo3BpalleHus B

Fall (anuTenbHocTb cnagatollero  |MeHio oTobpaxeHusi napameT-

poHTa) pPOB W 3aMeHbl UCXOAHOro na-
pameTpa Ha 3TOM No3nLmKn
+ Width (gnutenbHocTb -/-
MONOXWTENbHOro MMNynbca)
- Width (anutensHocTb -/l-
oTpMUaTensLHOro MMNybca)
Next 2/3 Mepexop k cnepylolwen cTpa-

(cnepywowlas cTpaHvua) HULE MEHI0

Ta6nuua 2-30

PyHKUMA/M3MEpeHNne MosicHenust

Previous (npeabiaylas [BosspallueHve Ha npeblayLlyo CTpaHuuy
CTpaHuua) MEHI0

Delay (3apepxka) Bbibepute Ans Bo3BpalleHVs B MEHIO On-
LW 3agepxku (cm. Tabnuuy 2-31a)

+ Duty (nonoxwutenbHas|Bbibepute Ans Bo3sBpalleHns B MEHIO OTO-

CKBaXXHOCTb) GpaxeHUsi NapameTpoB 1 3aMeHbl UCxXoa-
HOro NapamMeTpa Ha 3ToW No3vuumn

- Duty (oTpuuatenbHas -/l-

CKBaXXHOCTb)

First 3/3 BosBpalleHne Ha nepByto CTpaHULy MEHIO

(k mepBon cTpaHuLe) (cm. Tabnvuy 2-28)

Ta6bnuua 2-31

MyHKT MeHIo Bo3moxHble MosicHenus
3HayeHus

From Channel CH1/CH2/MATH |BbI6op onopHoro kaHana
(kaHan)
To Channel CH1/CH2/MATH |BbI6op namepsiemoro kaHana
(kaHan)
OK BbibepuTe ans Bo3BpalleHus B
(noaTBepxaeHue) MEHI0 oToBpaxeHus napameT-

POB ¥ 3ameHbl MCXOAHOro na-
pameTpa Ha 3TOM No3numm

KypcopHble nusmepeHus

Haxmute kHonky [CURSOR] pnsi oTtobpaxeHusi n3mepuTenbHOro
Kypcopa v MeHto Kypcopa, 3aTeM OTperynupymTe nonoxeHune kypcopa
BpaLleHnemM MHOrodyHKLMOHanbLHOro perynsatopa. Kak nokasaHo Ha
PucyHke 2-28, kHonka [CURSOR] B 30He ynpaBneHus siBnsieTcs
PYHKLMOHANBHOW KHOMKOW KyPCOPHbIX U3MEPEHUN.

MULTI PURPOSE

| MEASURE | ACQUIRE | STORAGE

|

CURSOR DIBPLAY | UTILITY I AUTO

PucyHok 2-28 ®yHKUMOHanbHas KHOMKa cucTemsl peructpaumm (cur-
Sor — Kypcop)
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B pexume CURSOR Bbl MOxeTe nepemeluatb Kypcop, WCMONb3ys
MHorodyHkuvoHanbHbIi perynstop MULTI PURPOSE, kotopbiit siB-
nsetcs Takke u kHonkoi [PUSH SELECTED] ans dvkcaumm nosno-
XeHus Kypcopa.

[MpegycMoTpeHbl TpU pexunma U3MepeHuin ¢ NoMOLLbI0 Kypcopa: 13-
mMepeHust HanpspkeHus (Volt), Bpemenn (Time) u pexum cnexeHus
(Track).

Pexumbl Bbibupatotcs kHonkon [F1]. Ansa namepernns AV nonoxexune
ABYX KypcOpOB MOXeT OblTb OTPerynMpoBaHO MHOroMYHKLMOHamb-
HbIM PEerynsiTtopoM. AHaNoOrM4HO B PEXMME U3MEPEHUs BpemMeHu
MOXHO onpenenuTb AT. B pexvme cnexeHusi npu oTobpaxkeHun oc-
umnnorpaMmmbl MOXHO BMOETb, KaK KypCop aBTOMaTtu4ecKkn OTCriexXu-
BaeT M3MEHEHWS curHana.

1. PUSH SELECTED To select the cursor

2. Coarse tune/fine tune : To adjust the cursor moving speed.

3. Measuring voltage/time : Cursor 1 or cursor 2 will appear
simultaneously. Adjust their positions on the screen with the
multifunction control knob and select which cursor to adjust with

the PUSH SELECTED button The displayed reading is the
voltage or time value between the two cursors

4. Tracking mode : Horizontal and vertical cursors cross to form a
cross-shaped cursor. It automatically positions itself on the
waveform. You can adjust the horizontal position of the cross

cursor by turning the multifunction control knob Your oscilloscope

will also display the coordinate of the cursor point

3ameyaHus:

1. N3amepeHne HanpsixeHusi/BpemeHn: Kkypcop 1 u Kypcop 2 nosssaTtcs
ogHoBpeMeHHO. NepemecTuTe ux B Tpebyemoe nonoxeHve ¢ NoMo-
Wb MHOrOYHKLMOHANBLHOIO perynsatopa U BbiGepute, Kakon w3
KypcopoB 6ynet perynuposatbcs kHonkoih [PUSH SELECTED]. Oto-
bpaxaemoe 3Ha4yeHWe NokasbiBaeT BENUYMHY HanpsKeHUs unun Bpe-
MEHW MexAay ABYMS Kypcopamu.

2. Pexunm cnexeHunsi: [OpuU3OHTanbHbIN U BepTUKamNbHbIA KypCcopbl
nepecekatoTcs, 4Tobbl 0obpa3oBaTb nepekpecTvie, KOTOpoe aBToMa-
TUYECKM YyCTaHaBnuBaeTCcsi Ha ocuunnorpammy. Bbl moxeTe nop-
CTpaviBaTb FOPU3OHTAmNbHYI0 KOOPAMHATY NepekpecTs Ha OCLMIMIo-
rpaMme MOBOPOTOM MHOTOYHKLMOHanNbHOro perynatopa. Ha awc-
nnee ocuunnorpadga oTobpa3sTca koopanHaThbl LeHTpa Kypcopa.

3. Korga BkmtoveHa dyHKUMS Kypcopa, U3MepeHHOe 3HaveHve aBTo-
MaTuyecku oTobpaxkaeTcsi B BEPXHEM MPaBOM Yrily.

Ucnonb3oBaHue kHonkn RUN

B BepxHem npaBoMm Yrry nepegHen MaHenu pacroriokeHa KHOMka
[RUN/STOP]. Korga aTa kHOMka HaxaTta, W ropuT 3eneHblii UHAuKa-
Top, ocuunnorpad HaxoguTCs B aKTUBHOM COCTOsiHUM. Ecnn npu
HaxaTuM 3TOWM KHOMKM 3aropaeTcsl KpacHbI MHAWMKATOP, 3TO 3HAYWT,
YTO ocumnnorpad 3aBepLUMn BbINOHAEMOe AeiCTBME.

PucyHok 2-29 Knonka RUN/STOP

ABTOMaTMuyecKas HacTpounka

Kak nokasaHo Bbllle, aBTOMaTM4eckasi HaCTpPoMka MOXET YNpoCTUTb
paboty c ocumnnorpacgom. Haxmute [AUTO], n ocumnnorpad asTo-
MaTU4YECKN HaCTPOUT KOI(MULMEHT OTKIOHEHUST U KOIPDULMEHT
pa3BepTKM B COOTBETCTBUM C aMMiMTYAON U 4acTOTON U3MEepPSiEMOro
curHana wu obecneunt cTabunbHoe OTOOpaXeHue OCLMMMorpaMMbl.
Korga ocuunnorpad paboTtaeT B pexume aBTOMaTU4ECKON HacTpon-
K1, CUCTEMa HacTpoeHa crneayoLumm obpa3om:

Tabnuua 2-32

MapameTp HacTtpoiika
Pexum cbopa aaHHbIX HactpavBaeTcs Ha OGbIYHYIO Bbl-
Gopky
Kypcop OTKNYeH
dopmat oTobpaxkeHust YT

MonoxeHwe no ropusoHTanm ABTOMaTUYECKU YCTAaHHOBJ1EHO

YcTaHaBnuBaeTcsi B COOTBETCTBUMN
C YacToTow curHana

KoachdpumumeHT passepTkm
(c/pen)

Pa3Bs3ka 3anycka [lo nepemeHHOMY TOKY

3a,uep>KKa 3anycka MuHUManbHoe 3HaveHne

YpoBeHb 3anycka 50%




Pexwum 3anycka ABTOMaTUYECKUIA

MCcTOYHUK NycKOBOro curHana Mo ymonyaHuio nepsbli KaHan, HO
€CNM Ha NepBOM KaHane curHan
OTCYTCTBYET, @ Ha BTOPOM KaHane
npucyTCTBYET, TO BTOPON KaHan
yCTaHaBMMBaeTCA B KayecTBe MC-

TOYHUKa

Twn 3anycka Mo dpoHTY

HaknoH cdpoHTa nyckoBoro cur- |HapacTtatowmin ppoHT
Hana

Monoca nponyckaHua BepTu- MonHas

KanlbHOro KaHana

KoathuumeHT OTKNOHEHUsI YcTaHaBnNnBaeTcst B COOTBETCTBUMN

(B/gen) C amnnuTyAoun curHana

RUN/STOP: HenpepblBHO npou3BoauT BblIOOPKY AaHHbIX Ans no-
CTPOEHMs ocummnnorpaMmmMbl NMbo ocTaHaBnNMBaeT BbIOOPKY.

Ecnn Bbl xoTute, 4Tobbl BbIGOPKA AAHHBLIX NMPOM3BOAMNACH Herpe-
pbiBHO, HaxxmuTe kHornky [RUN/STOP] oauH pas. [ina npekpaiieHus
BbIGOPKN HaXXMUTE ee elle pa3. Bbl MoxeTe ncnonb3oBaTh 3Ty KHOM-
Ky AN NepekrnioyeHns Mexay BKMOYEHMEeM U OCTaHOBKOWN BbIGOPKK
AaHHbIX. B pexxume RUN (BkmtoveHue) 3aropaeTcst 3eneHbln MHAnKa-
TOp, a Ha gucnnee nosiBnsetcs Hagnuce AUTO. B pexume STOP
(ocTaHOBKa) 3aropaeTcs KpacHbI MHOAWKATOP, a Ha AuCnnee NosiBns-
etcsa Hagnucb STOP.

aea 3
NMPAKTUYECKUE NPUMEPDI

Mpumep 1: U3mepeHne NPOCTLIX CUrHaNoB

HabniogeHve u n3amepeHne HeM3BECTHOTO 3apaHee curHana, a Takke
ObICTpOE OTOOpaXXeHWe Ha Aucniee U U3MEPEHUE ero 4acToTbl U
pasmaxa.

1. [ins 6bicTPOro oToOpaXeHua curHana BbINONHUTE cneaylolwme
nencTBuA:

1) B MeHI0 HacTPOMKM LLYNOB yCTaHOBUTE KO3DULMEHT ocrab-
neHus Ha 3HadveHne 10X 1 ycTaHOBMTE MepeknioyaTenb Ha Lyne B
nonoxexue 10X.

2) MoacoenunuTe Wyn ot nepsoro kaHana (CH1) k namepsiemoi
cxeme.

3) Haxxmute [AUTO]-

Ocumnnorpad BbINOMHUT @aBTOMAaTUYECKYID ONTUMM3aLMIO Aucrnes
noa n3MepsieMbln curHan. Tenepb Bbl MOXeTe MPOU3BOAUTL Aarlb-
HeWiLLyl0 perynpoBKy BEpTUKanbHOrO M rOpU3OHTarbHOro Auanaso-
HOB [ANS NONyYeHWs Xenaemoro Buaa oCcLMUnorpaMmel.

2. ABTOMaTM4ecKkoe U3MepeHWe BPEeMEeHHbIX MapameTpoB U na-
pameTpoB HanNpsHKeHWsl curHana.

Ocumnnorpad no3sonseT NpousBoANTbL aBTOMaTUHECKNE N3MEepPEeHNs
napameTpoB BOMbLWMHCTBA UCCREAyeMbIX CUrHanoB. Ans uamepeHus
4acTOTbl U pa3mMaxa CurHana BbIMOMHUTE crneayloLlme AeNCTBUS:

1) Haxxmute [MEASURE] onsi oToGpaxeHns MeHio aBTomaTnye-
CKUX U3MEPEHNI.

2) HaxwvuTe [F1] onsa Bxoga B MeHIo Bbibopa Tuna namepeHun.

3) Haxwvute [F3] ons Bbibopa vM3MepeHus napamMeTpoB Harnps-
XeHus (voltage).

4) Haxwute [F5] ona nepexoaa Ha cTpaHuuy 2/4 meHio, a 3aTem
HaxxmuTe [F3] onsa Bbibopa nsmepsiemoro napameTpa: pa3max (peak-
to-peak).

5) Haxwmute [F2] ona Bxoga B MeHIo Bbibopa TvMna UaMepeHui,
3atem HaxmvuTe [F4], yTobbl BEIOpaTh N3MEpPEHNEe BPEMEHHbIX napa-
meTpoB (time).

6) HaxmvuTte [F2] ona Beibopa usmepsieMoro napameTpa: 4acTo-
Ta (frequency).

Mocne aToro Ha gucnnee oTobpasATCA M3MEPEHHbIE 3Ha4YeHUs pas-
mMaxa u YacToTbl B 30Hax [F1] u [F2] cootBeTCTBEHHO.

erni i i e iy

Off M 3.

PucyHok 3-1 ABTOMaTn4eckme namepeHms

Mpumep 2: HaGniogeHue 3agepXKU NMPU _NPOXOXKOEHUU
cuHycouganbHOro curHana no uenu

Kak v B npegbigyliem npvmepe, yCcTaHOBUTE KOIDULMEHT ocnab-
NeHus curHana Ha uwyne u B MeHio HacTpouku wyna Ha 10X. Moa-
kntounte Bxof kaHana CH1 Kk BXOOHOMY KOHTaKTy Lienu, a BXO4 BTO-
poro kaHana CH2 k BbIXO4HOMY KOHTaKTy Lenu.

Mopsigok AencTBumin:

1. OTo6paxeHue curHanoB B kaHanax CH1 n CH2

1) Haxxmute [AUTO].

2) MopacTpoiTe ropu3oHTanbHbIi U BepTUKaNbHbIA AManasoHbl
TakyM 06pasoM, YToObI NONYYNTb XKenaemblii BUL OCLUMNOrpaMmbl.

3) Haxmute [CH1], 4TobObl BbIGpaTh curHan m3 kaHana CHT1.
OTperynupyiTe nonoxeHue ocuunnorpammbl kaHana CH1 no Beptu-
Karnv NoBOpOTOM perynstopa BepTuUKaribHOro CMeLLeHUs.

4) Haxwvute [CH2] ons Bbibopa curHana n3 kaHana [CH2]. Axa-
NIOFMYHO OnMcaHHOMY B M.1) MOACTPONMTE CMELLEeHUe ocuMnnorpaMmbl
kaHana [CH2] no BepTukanu Tak, 4ToObI ocumnnorpaMmMbl He nepe-
KpblBanucb. 3To obnerynt ux HabnogeHwe.

2. NamepeHune 3aepXKA NMPU NPOXOXAEHWUU CUHycouaanbHOro
curHana no uenu u HabnoaeHne U3MEHEHUs1 OCLUNNorpaMmmbl.

1) lns aBTOMaTU4ECKOro N3MEPEHUS 3a0EPXKKN:
Haxmute [MEASURE] ansi oToGpaxeHWsi MEH aBTOMaTUYECKUX
N3MepeHUN.
HaxmuTte [F1] Ans Bxoga B MeHo Bbibopa TMna namepeHun.
HaxwmuTte [F4] ons Bxoaa B Tabnuuy BpeMeHHbIX NapaMeTpos.
OBaxabl HaxvuTe [F5] Ans nepexopa Ha cTpaHuuy 3/3 MeHto.
Haxwmute [F2] ansa Beibopa nsmeperusi sagepxku (Delay).
Haxmute [F1], Boibepute kaHan CH1, a 3atem Haxmute [F2] ans
nepekntoyveHns Ha kaHan CH2, nocne yero Ans NoATBEPXAEHWUS Ha-
xmute [F5].
Mocne aToro BenuunHa 3agepxkn otobpasnTcs nog Hagnuceto «CH1-
CH2 delay» B 3oHe [F1].

2) O6GpaTuTe BHUMaHWe Ha W3MEHEHUs ocuumnorpammbl (CM.
PucyHok 3-2)

PucyHok 3-2 3agepxka curHana

Mpumep 3. O6HapyxeHne ogUHOYHOIO cUrHana

Oco6eHHOCTb M MPEenMyLLECTBO LMMPOBBLIX 3aNOMUHAIOLLUMX OCLMII-
norpapoB COCTOMT B BO3MOXHOCTU paboTbl C HenepuoaMyeckumm
CUrHanamu, TakuMu kak oTAerbHble MMNynbCbl U Bbibpockl. Ans o6-
Hapy>XeHWUs1 OAMHOYHOrO CurHana Bbl [OMKHbI BRafeTb HEKOTOPOW
npeaBapuTenbHoOn uHdopmaumen o6 3ToM curHane, 4Tobbl ycTaHo-
BUTb YPOBEHb 3anycka u Tun dpoHTa. Hanpumep, ecnum mmnynsc
npeactaBnsieT cobon norudeckuin curHan TTJ1, ypoBeHb 3anycka
HY)XHO YCTaHOBUTb MpUMepHO Ha 2B, n BbIGpaThk 3anyck no Hapac-
TarowemMy poHTy. Ecnu Bbl He yBepeHbl B xapaktepe curHana, To
Ana onpefenieHns ypoBHS 3anycka W Tuna (poHTa Bbl MOXeTe Ha-
6noaaTh ero B pexuMe aBTOMaTU4eCKOro Ui HOpMarbHOro 3anycka.
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Mopsaok aencTBUi:

1. Kak n B npegpigyliem npumepe, ycTaHOBUTE KOIPDULMEHT
ocnabneHusi Ha Lwyne n Ha kaHane CH1.

2. BbinonHuTe HacTpOWKy 3anycka.
1) HaxmuTe kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom ansi
BXOZla B MEHIO HAaCTPOMKK 3anycka.
2) B atom mMeHIo ucnonbayinTe noagmeHto [F1-F5] ans yctaHoBku Tvna
3anycka Ha EDGE (3anyck no ¢hpoHTy), NCTOYHMKA NYCKOBOrO CUrHa-
na Ha CH1, HaknoH dpoHTa Ha RISE (HapacTaiowmit), pexvma 3a-
nycka Ha SINGLE (oamHouHbIN), 1 pa3Basku 3anycka Ha AC (pas3Bas-
Ka Nno NnepeMeHHOMy TOKY).
3) OtperynupyiTe BepTUKarnbHyl0 W FOPU3OHTArbHYIO LUKanbl Ans
[OCTMXKEeHNs MoAXoAsLLero Mmacutaba.
4) YcTaHoBUTE XenaeMblii YypoBEHb 3anycka MOBOPOTOM perynsatopa
[TRIGGER LEVEL].
5) Haxxmute kHonky [RUN/STOP] v pnoxaguTech curHana, yooBneTBo-
pstoLero 3aAaHHbIM YCnosusm 3anycka. Ecnu kako#-nubo curHan
[OCTUI YCTaHOBIIEHHOTO YPOBHS 3amycka, cuctema nposegeT OAHO-
KpaTHYt0 BbIOOPKY AaHHBIX M 0TOBPa3nT ocuunnorpaMmMy Ha gucrnee.
C nomolLLblo 3ToW PYHKLUMM Bbl NErko MoxeTe obHapyxuTb nioboe
cnyyanHoe cobbiTve. Hanpumep, kak o6HapyxuBaeTCcs HEOXMAAHHbIV
BbIGPOC CO CpaBHWUTENbHO BOMbLUOW aMnnUTYAO: yCTaHOBUTE Ypo-
BEHb 3anycka HEMHOrO Bbllle HOPMarnbHOro YPOBHS curHana. Haxmu-
Te [RUN/STOP] u xaute. Korga nosiButcst BeIGpoc, aBTOMaTU4ECKM
cpaboTaeT 3anyck 1 HeMeAJeHHO 3anuLIeTcs ocuumnnorpamma go u
nocrne MOMeHTa 3anycka. Bpaluas perynsatop ropusoHTasnbHoro cme-
LEHNs B 30He ynpaBfieHUsi TOPU3OHTaNbHOW pa3BepTKON Ha nepea-
Hel naHenu, Bbl MOXETe MEHATb MOSIoKeHWe MOMEHTa 3amnycka Ha
rOpU3oHTanbHOW LUKane Ans nonyyeHust 3anycka ¢ oTpuuaTtenbHown
3a[epXXKON pasnmnyHON ANNTENbHOCTU, YTO MO3BOMMUT NErko PpaccmoT-
peTb y4acToK ocuuniorpammel 4o Belibpoca.

7] J
PucyHok 3-3 OgvHOYHbIN curHan

Mpumep 4: NMogaBneHue 6enoro wyma B curHane

Ecnu n3amepsiemblii curHan copepxut Genbiii WyMm, Bbl MOXETE Ha-
CTpouTb ocuunnorpad Takum obpasom, YToObl OTCeYb MMM YMEHb-
WNTb WYM Tak, YTO OH He CcOo34acT nomMex And aHanusa curHana (CM.
PucyHok 3-4).

PucyHok 3-4 MNogaBneHve 6enoro wyma B curHane

Mopsigok aencTeumn:

1. Kak u B npeabigywiem cny4yae, yctaHoBuUTe KoadcpuumneHt
ocnabneHus Ha wyne U Ha kaHane CH1.

2. Nopante curHan Ha BxoA ocuunnorpada, 4tobbl obecne-
YUTb cTabunbHyr ocuunnorpammy. ObpaTutech K npedplgyemy
npuMepy 3a onucaHueM nocrnefgoBaTenbHocTn aevcteuin. Obpatu-
Tecb K nmpedblayLlen rmaBe 3a MHCTPYKUMEN MO perynupoBke Koadp-
duLMeHTa pa3BepTKN N KOIPULMEHTA OTKIIOHEHMS.

3. YnyyweHue 3anycka € NOMOLLbIO HACTPOMKUA PasBA3KU
3anycka.

1) HaxxwvuTe kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom ansi
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BbI30Ba MEHIO HACTPOWKM 3anycka.

2) YcraHoute napametp COUPLING (pa3Bs3ka 3anycka) Ha 3Haue-
Hve LF Reject (nogaBneHve Huskmnx yactot) uim HF Reject (nopas-
neHue BbICOKMX YacToT). lNpu BbIGOpe NoaaBneHUst HWU3KKMX 4acToT
CUrHan npornyckaeTcs Yepes BbICOKOYACTOTHbIN punbTp. OH oTCeka-
eT cocTaBnsowme curHana ¢ yactotamm Huwke 80 kl'y 1 nponyckaeT
6ornee BbICOKOYACTOTHbIE KOMMOHEHTLI. Ecnn BbibpaHo nogasneHune
BbICOKMX YacTOT, yCTaHaBMMBAETCA HW3KOYACTOTHbIA (hUNbTP, OTCe-
KaloLmin cocTaBnsAlLwWwyme curHana ¢ yactotamu soiwe 80 kM n npo-
nyckaeT HU3KOYaCTOTHble KOMMOHeHTbI. Beibupas LF Reject nnn HF
Reject, Bbl MOXeTe NoAaBWTb HU3KOYACTOTHBIA UMM BbICOKOYACTOT-
HbIl LLYM COOTBETCTBEHHO, U 40BMTLCA CTabunbHOro 3anycka.

4. OcnabneHuve wyma Npyu oTo6paxxeHn ¢ NOMOLLbI0 HAaCTPOMKHU
pexuma perucrTpauum curHana.

1) Ecnu namepsiembli curHan cogepxut 6enbivi LyM, 1 B pesynbTtarte
ocuunnorpaMMa MMeeT CIULLKOM HU3KOe KayecTBO, Bbl MOXeTe UC-
Nonb30BaTb PEXVWM perucTpauum curHana ¢ ycpegHeHuem, nosso-
nawowmn ocnabute Genbiii WyM Npy oTobpaxkeHun, a Takke pasmep
ocumnnorpamMmmMbl Ans obnerdyeHuss HabnoaeHna n namepeHnin. B pe-
3ynbTate ycpeaHeHust 6enbii WyM yMeHbluaeTcs, v AeTanu ocumn-
norpammbl CTAHOBATCA fydlle BMAHbI. BeinonHuTe cnepyowve aen-
CTBUS:

HaxmwuTe kHonky [ACQUIRE] B 30He MeHI0 Ha nepedHen naHenu ans
Bbl30Ba MEHIO HACTPOWKM peructpaumn curHana. Haxmute KHOMKy
[F1] mMeHI0 Ans yCTaHOBKWU pexuma HaKomnneHusl AaHHbIX B 3HAYeHue
Average (cpefHee), a 3aTeM BpaLlas MHOrO(YHKLUMOHanNbHbIN pery-
nATop BbibEpMTE KONMMYECTBO YCpeAHSAEMbIX OCLMNIOorpaMm 13 psaa
cTerneHew no ocHoBaHuio 2, oT 2 Ao 256 (cm. PucyHok 3-5).

PucyHok 3-5 CurHan ¢ nogaBneHHbIM LLYMOM

2) Bbl Takke MOXeTe YMEHbLUUTb SIPKOCTb OCLMMNOrpaMMbl, YTOObI
YMEHbLUUTB LUYM NPy OTOBpaxeHuu.

BHumaHue! B pexume peructpauum curHana ¢ ycpegHeHuem
ocuunnorpaMMma oGHOBMSIETCS HAa AucnNnee C MeHbLUeW 4YacTo-
TOW. 3TO HOpPMankLHO.

Mpumep 5: Ucnonb3oBaHUe KYpPCOPOB ANA BbINOSHEHUSA

un3mepeHuun

Ocumnnorpad No3BonseT aBToMaTU4eCkn M3MepsTb 28 napameTpoB
curHana. Bce aBToMaTn4ecku usmepsieMble napaMmeTpbl Takke MoryT
6bITb M3MEPEHbI C MOMOLLIbIO KypPCOpOB. Mcnonb3ys Kypcopbl, Bbl MO-
XeTe BbICTPO M3MEPUTb BPEMEHHbIE MapameTpbl U napameTpbl Ha-
NPSKEHWST OCLMINOrpamMbl.

U3mepeHne HanpsikeHUsA OAHOW CTYNEeHU cUrHana
[ns n3mepeHuss HanpskeHUss OHOW CTYMEHW curHana, m3obpaxeH-
HOro Ha pucyHke 3-6 npogenanTe cneayoLlme OENCTBUS:

1. Haxmute kHonky [CURSOR] ans Bbi3oBa MEHIO KypPCOPHbIX U3-
MEPEHUIA.
2. HaxmuTe kHonky [F1] ans yctaHoBkM Tuna Kypcopa Ha 3Haue-

Hue Volt (HanpsixeHune)

3.  [MoBOpPOTOM MHOrO(YHKLIMOHAMNBLHOIO pPerynatopa ycTaHoBUTe
Kypcop 1 Ha Ha4yano n3MepseMon CTyneHu.

4.  Haxmute [PUSH SELECTED] nns Boibopa kypcopa, 3aTeM
NOBOPOTOM MHOTOYHKLIMOHANBLHOMO perynatopa ycTaHoBUTe Kypcop
2 Ha BepLUNHY CTYNEeHU M3MEPSIEMOro CMrHana.

B meHIo Kypcopa aBTomMaTuyeckn otobpasutcs BenmunHa AV, To ecTb
BENNYMHY HaNpsbKeHns ctyneHn (cm. PucyHok 3-6).
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PucyHok 3-6 KypcopHoe nsmepexmne HanpsikeHus curHana

N3mepeHune yacToThbl nepBoro nuka gpyHkumu Sinc.

[Ina usmepeHust YacToTbl HapacTatoLero PoHTa CuMrHana BbINOMHU-
Te crieqytolime AencTeus:

1. Haxxmmte kHonky [CURSOR] anst BbI3oBa MEHIO KypCOPHbIX U3Me-
peHUi.

2. Haxmute kHonky [F1] ana yctaHoBKM Tvna Kypcopa Ha 3HaveHue
TIME (Bpems)

3. NoBOPOTOM MHOrOMYHKLMOHAMBLHOIO perynstopa ycTaHoBUTE Kyp-
cop 1 Ha nepBbIN MUK dyHKUMK Sinc.

4. Haxwvute [PUSH SELECTED] nns Beibopa Kypcopa, 3aTeM NnoBo-
POTOM MHOrO(YHKLIMOHANbHOro perynstopa ycTaHoBuTE Kypcop 2 Ha
BTOPOW MWK dpyHKUMK Sinc.

B meHlo kypcopa aBTOomaTtudeckn otobpasutcs BenuumHa 1/AT, TO
€CTb YacToTa 3TOoM ToYkmM (cM. PrucyHok 3-6a).

3ameuanue: Mpu ucnonb3oBaHUM Kypcopa Ansi U3MEepPeHUss Ha-
nNpsXeHus, crneaymTe TONbLKO LWary 2 U yctaHoBUTE TUN Kypcopa
Ha 3Ha4yeHue VOLTAGE

UNI=T Trigd P
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Math Off A v
PucyHok 3-6a KypcopHoe namepeHune 4actoTbl curHana

Mpumep 6: Ucnonb3oBaHue dyHkuun X-Y

OnpepeneHvie pa3HoCcT a3 CUrHanoB B ABYX KaHanax.

Mpumep: Onsa namepeHus caBura gasbl Npu NPOXOXAEHUU CUrHana
no Lenu nofcoeauHuTe ocuunnorpad K Leny u uccnepynTte BXOAHOW
1 BbIXOAHOWN CUrHansbl.

[Ina oToBpaxeHnsa BXOAHOIO M BLIXOAHOTO cUrHana B KoopauHatax X-
Y BbInonHuTE cneayoLime OeNCTBUs:

1. YcTaHoBUTE KO3(UUMEHT OcrnabneHns B MEHI0 HaCTPOMKM
wynoe Ha 10X. YcTtaHoBMTE nepekrnovaTent Ha Liyne B MOroXeHne
10X.

2. NopacoeamnuTe wyn kaHana CH1 k Bxogy cxembl. Moacoeau-
HuTe Wwyn kaHana CH2 k BbIxody cxembl.

3. Ecnu kaHanbl He OTOOpaxalTcsi, HaXMUTE KHOMKU MEHI0
[CH1] n [CH2], uTo6bl akTBMpOBaTL 06a kaHana.

4. HaxxwvuTe kHonky [AUTO].

5. C nomolyblo perynatopa BepTuKalbHOM LKanbl yCTaHOBUTE
npubnManTensLHO OAMHAKOBbIE aMMNUTYAbl CUrHaNoOB NO 06OUM KaHa-
nam.

6. Haxmwute kHonky [DISPLAY] B 30He ynpaBneHusi ropusoH-
TanbHOW pa3BepTKOW AN Bbl30Ba MEHI0 HACTPONKM FOPU3OHTarbHON
pasBepTKu.

7. Haxxmute [F2], utobbl BbiGpaTh pexum X-Y. Ha gucnnee oto-
6GpassiTcs BXOOHOW M BbIXOAHOM cuUrHanbl B Buae durypbl Jluccaxy.

8. C nomoLbio COOTBETCTBYIOLLMX PErynsTopoB MNOACTPOWTe
k03O PULMEHT OTKIIOHEHUS MO BEPTUKANW U CMELLEHNe Mo BEepPTUKanm
ANA AOCTUXKEHWNSA Hauny4llen KapTuHbI.

9. C nomouwpblo MeToda annunca uamMepbTe M BblUMCIUTE pas-
HocTb a3 (cm. PucyHok 3-7).

CurHan fomkeH pacnonararscs
g
no LeHTpy

{,
i

[

PucyHok 3-7

sin6 =A/B wnn C/D, roe 6 — pa3HocTb a3 Mexay curHanamu c pas-
Hbix kaHanoB. Onpepenenve A, B, C, D gaHo Ha PucyHke 3-7. U3
npuBeaeHHON Bbille hopMyrbl CriedyeT, YTo

B=zxarcsin(A/B) unu B=zarcsin(C/D)

Ecnu rmasHasi ocb annunca nexuvT B npegenax keagpaHtos | v lll, To
pas3HoOCTb (ha3d HaxoauTcs B Npegenax

(0~11/2) nnn (31/2~2m)

Ecnu rmaBHas ocb annunca nexwvt B npegenax keagpantos Il n 1V, To
pasHoCTb ha3 HaxoauTcst B Npeaenax

(Tr/2~11) Mnn (TT~311/2)

Kpome Toro, ecrnu 4acTtoTbl U pa3HOCTU ha3 ABYX U3MEPSIEMbIX CUT-
HaroB KpaTHbI APYr OPYry, Bbl MOXETE BbIYUCINTL YacTOTHYIO U dha-
30BYH0 KOPPENSLMIO MEXAY ABYMSI CUTHANaMM.

Ta6bnuua pasHoctn pa3 X mn 'Y

OTHOLWe- PasHocTb ¢has
Hue 0° 45° 90° 180° 270° 360°
YacToT
curHanos

/10101 /1010
( XY Phase

Frequency ratio

Mpumep 7: Ucnonb3oBaHue o6HoBneHus MO yepe3 USB

[ns o6HoBneHus1 MO Bawero ocumnnorpada cnegyiTe criegyoLmm
wiaram.

1. MNpoBepbTe TekyLyto Bepcumio MO kak nokasaHo B Tabnuue 2-19.
2. Banuwwute nocnegHioto Bepcuio MO coBmecTnMyto € BawMM anna-
paTHbIM obecneyeHnem Ha USB HocuTens.

PucyHok 3-8 MoaTteepxxaeHune npouenypbl 06HoBnexus MO.
19
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3. Bolkntounte ocumnnorpad v ycraHosute USB Hocutenb B nopT
USB. 3aTem BkntounTe ocumnnorpad. Ha akpaHe nosButcst npurna-
LweHwus, ana npogormkeHns Haxmute [F5] ans otmensl - [F1]

Mocne HaxaTtusa [F5] Bbibepute dann MO Kak nokasaHo Ha pUCyHKe
3-9.Bbibop nponsBoanTCcs BpaLLEHNMeM MHOTrOgYHKLMOHaNbLHOMO pe-
rynstopa. MNocne Bbibopa Haxmute [F5]. Ecnu Tonbko oavH dhaiin ¢
MO Haxogutcs Ha USB HocuTene, To AaHHOE OKHO He MOsIBISieTcsA 1
aBTOMaTWYECKV NEePEXoauT K criegytoLemy Lary.

PucyHok 3-9 Beibop daina MO ans obHoBneHus.
4. MosBUTCA HAANUCh:

Are you sure you wish to update?
[ns npogomkeHusa obHoBneHns HaxvuTe [F5] ana otmeHs! - [F1]

Program Update System

PucyHok 3-10 NoaTBepxaeHne 0GHOBMNEHMS.
5.MosiBuTCA Hagnuek: System upgrade is in progress. Please wait

Kak nokasaHo Ha PucyHke 3-11.
Mpouecc 06HOBNEHUst MOXET 3aHATb 3-5 MUHYT.

Program Update System

updating

PucyHok 3-11 lMNpouecc obHoBneHus.

6. Nocne okoHYaHMsA OBHOBNEHUS NOABUTCS Haanmncb

Upgrade is successfully complete. Please remove USB device,
then power off your oscilloscope and power it back on again to
complete the process.

cM. PucyHok 3-12.

Ynanute USB HocuTenb 13 nopTa 1 BbikNOUUTE ocuunnorpad Ans

3aBepLleHna yCTaHOBKMW. YcTaHoBka HoBoro 10 yCnewHo 3aBepLue-
Ha.

20

Program Update System

PucyHok 3-12 YcnelwHoe 3aBeplueHvie 0GHOBMNEHUS.

B crnyyae BO3HWKHOBEHMs OLLMGBOK B NpoLiecce YCTaHOBKW crneayiTe
Laram ornmcaHHbIM HUXe.

BHumanue! Ecnn ownbka obHOBNEHNS BO3HMKNA B pe3ynbTaTte c6osi
nuTaHus ocuunnorpada — BbIKMIYMUTE ero 1 NOBTOPUTE NpoLeaypy ¢
Hayana.

Hwxe npuBefeHbl YacTo BCTpevaroLlimecs: criydau npy OGHOBREHWUM
no.

1. Het paina gns o6HoBNeHus.

Ecnu y daiina paclumpeHve oTnmyHoe oOT .uts nosiBUTCS criepyoLlee
coobLeHue:

Can t find the valid update file! Please ensure there is update
file on the USB device then restart the operation.

2. Monb3oBaTenb OCTaHaBNMBaAET OGHOBIMEHME.

Monb3oBaTenb Haxatuem [F1] MoxeT ocTaHOBUTL OBHOBMEHUE.
MosiBnsieTcs cnepytoLlas HaanNUChb.

Remove the USB device and reboot.

Heobxogmmo nseneds USB HocuTenb 1 BbIKMOYMTL ocuunniorpad.

3. USB HocuTenb ussneveH nepen Hayanom obHOBMEHWs, NOSIBUTCA
Haanucb

USB device has been removed! Please reboot

USB HocuTenb 6bin n3snedveH, noxanyicta nepectapTynre.

[ns npopormkeHns obHOBNEHWs BbIKMOYMTE ocuunnorpad, ycTaHo-
BuTe USB HocuTenb 1 Bknouute ocuunnorpad.

4. HekoppeKTHbI (hann 06HOBREHUS.

B cnyuyae ecnu cdain ¢ 0GHOBNEHWEM HE KOPPEKTHLIN NpU HaxaTum
[F5] nosiBuTCS Hagnuch

Incorrect upgrade document

Banmwute Ha USB HocuTenb KOppekTHbIN chavin u nepecrtapTyiTe
npowecc o6HOBMNEHNS.

5. Owwmbka yteHus danna.

|-|pl/l 3TOM NoABUTCA HAAMUCL:

Sorry,upgrade has failed. Please contact our after-sales ser-
vice department

OTa cuTyaumsi MoXeT BO3HUKHYTb €Cnu ocuunnorpad He noaaepxu-
BaeT AaHHbI HocuTenb USB. Monpobyiite 3anvcatk daiin obHoBne-
HUS Ha APYroi HOCUTENb U MOBTOPUTL OBGHOBMEHME.

6. MonkbiTka 06HOBNEHNA Ha Gonee paHHioto Bepcuio MO.

Software version too low. Please read the user manual for
further instructions.

3arpyauTe HoByto Bepcumio [M0. MNpoBepbTe TekyLyto Bepcuto MO kak
nokasaHo B Tabnuue 2-19.

7. ®ann IO He coBMeCTUM C MoAenbio ocumnnorpada.

Software and product model incompatible. Please read the user
manual for further instructions.

Cnepayet 3anucaTb chann, KOTopblii COOTBETCTBYET Ballen mogenu n
nepectapToBaTb OOHOBMNEHNE.

Mpumep 8: AkpaHHasa konus
Bbl MOxeTe coxpaHuTb 3KpaH ocuumnnorpada Mcnonb3ylo YHKLMI0

PrtSc

1. Haxmute Ha kHonky PrtSe ans coxpaHeHusi Bcero akpaHa ocumn-
norpada.

2. 3anMwuTe konuio akpaHa Ha USB HocuTenb. YcTaHOBUTE HOCK-
Tenb B rHe3no u Haxvute [STORAGE] Bbibepute Tvn 3anvcu BitMap.
MHoroyHKUMOHaNbHbIM  PErYNATOPOM YCTAHOBUTE COXPaHsieMbIn
dann ot 1 go 200 n HaxxmuTe [F4] onsa 3aBepLueHns npolecca.
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Bit Map

PucyHok 3-22 KonnpoaHue akpaHa Ha USB HocuTenb.

naBsa 4
CUCTEMHbIE COOBLWEHUA, MOUCK U
YCTPAHEHUE HEUCMPABHOCTEN

OnpegeneHns CUCTEMHbIX COOOLLEHUM

Adjustment at Ultimate Limit (Bbixon Ha npepen perynupoBku):
3710 cooblueHne MHPOPMUPYET O TOM, YTO PErynsaTop B TeKyLleM
COCTOSIHUM [OCTWr Mpefena [Auana3oHa HacTponku. [anbHewlas
perynMpoeka B [aHHOM HanpaBrieHuM HeBo3MmoxHa. CooblieHune
NosIBNSIETCS, KOrAa AOCTUraloT NpeAenbHOro 3HayeHnst KoahrUmneHT
OTKITOHEHUS1, KO3I(PPULIMEHT Pa3BEPTKM, CMELLEHNE MO rOPU3oHTaNM u
no BepTUKanu, ypoBeHb 3anycka.

USB Drive Connected (USB-auck noakntoyeH): 31o cooblieHve
nosiensieTcs nocne nogknoveHuss USB-aucka k ocuunnorpady, ecnm
yAanocb yCTaHOBUTb COeVHEHNE.

USB Drive Disconnected (USB-auck oTkntoyeH): 1o cooblieHve
nosiensieTcs nocrne otkntoueHuss USB-aucka ot ocumnnorpada.
Saving (CoxpaHeHue): 310 coobLleHne nosiBnaeTcst Ha aucnnee,
Korga uaeT CoxpaHeHve ocuMniorpamMmmbl B Namsite. B HkHen yactm
aucnnes nosiBnsieTcs UHAUKATOP BbIMOMHEHUS onepaLuu.

Loading (3arpyska): 310 coobLieHVe MosiBNSeTCA Ha Aucnnee, Ko-
roa waet 3arpyska ocuunnorpammbl U3 namsitu. B HwkHel vactm
avcnnes nosiBnsieTcs UHAUKATOpP BbIMOMHEHUS OnepaLuu.

Mouck n yctpaHeHne HeucnpaBHOCTEN

1. Ecnun akpaH ocumnnorpada ocTaeTcsl TEMHbIM, U Ha HEM HU-
Yyero He oTobpaxaeTcsa nocne BKMOYeHWs npubopa, BeINOMHWUTE cre-
ayolme AencTBus:

1) MNpoBsepbTe, HAAEXHO N MOAKMIOYEH LUHYP 3NEKTPONUTaHWsA U B
NOpsiAKE NN UCTOYHUK 3NEKTPOIHEPTUN.

2) MNpoBepbTe, NPaBUNbLHO NN HAXaTa KHOMKa BKMIOYEHUS NMUTaHWS.

3) lMocne npoBeAeHWs OMNUCaHHbLIX BbILLE MPOBEPOK BLIKMOYUTE ©
3aHOBO BKNtoYMTE NPUBOP.

4) Ecnu npubop Bce eLle He Aanocb BKIYUTb, CBSXKUTECH C KOMNa-
Huen UNI-T gns npoBegeHus pemoHTa ocuunnorpacda.

2. Ecnv Ha gucnnee He nosiBAsieTCs ocuunnorpaMmma nocne
TOro, KaK Bbl MOAanu CUrHam Ha Bxo4 ocuunnorpada, BbIMOMHWTE
cnegywowme OencTBus:

1) MpoBepbTe NPaBUIILHOCTL MOACOEAVHEHNS LLyMa.

2) MpoBepbTe, HAOEXHO N CUrHaNbHLIA NpoBoA noakmoveH k BNC-
pa3beMy BXOAHOrO kaHamna ocuunnorpada.

3) MpoBepbTe NPaBUNLHOCTL NOACOEANHEHNMS LyNa K OOBbEKTY U3Me-
peHus.

4) MNpoBepbTe, reHEPUPYET N OOBLEKT U3MEPEHUS CUrHaMbI (A1t 3TOo-
ro NoACcoeAVHUTE KaHan C [OCTOBEpPHO FeHepupyemblM CUrHamom K
npobrnemMHoMy kaHany).

5) MNepesanycTuTe NpoLecc perncTpauum curHana.

3. N3mepeHHoe 3HauveHne amnnuTyabl HanpsbkeHuss B 10 pas
Gornblle UM MeHblUe, YeM AeNCTBUTENbHOE 3HaYeHue:

MpoBepbTe, COOTBETCTBYET N kO3IPPULMEHT ocrabneHus, BbIGpaH-
HbIl ANA AAHHOMO KaHana, KoadduuMeHTy ocnabneHus, ycTaHoB-
NEHHOro Ha Lyne.

4. Ocumnnorpamma otobpaxaeTcs Ha aucnnee HectabusnbHo.

1) MpoBepbTe HacTpoKKy ncTovHmka nyckosoro curHana (SOURCE) B
MEHI0 HacTpOWMKW 3arnycka. Y/40CTOBEepbTECh B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTOpblii 4eNCTBMTENbLHO NogaeTcs curHar.

2) MNposepbTe TUN 3anycka: Vicnonb3ynte 3anyck no dpoHTy (EDGE)
ana obbl4HbIX curHamnoB W 3anyck no sugeocurHany (VIDEO) ans
BuaeocurHanos. CtabunbHoe oTobpaxeHne ocuMnnorpammbl JOCTYH-
raeTcsi TOMNbKO MNpu NPaBUIbHO BbIGPaHHOM pexumMe 3anycka.

3) nonpobynte cmeHuTb TN pa3easkm (COUPLING) Ha pa3Bsasky c
noaasneHnem BbICOKUX Unn Hu3kux yactot (HF Reject unu LF Reject
COOTBETCTBEHHO) AN TOro 4YToObl OTMUNLTPOBATL BbICOKOYACTOTHbIN
UMM HU3KOYACTOTHbIN LLUYM, KOTOPbIVA SIBNSIETCS MOMEXOW CTabUnbHO-
My 3anycky.

5. OrtcytcrByet rocfie  Haxatus  KHOMKW
[RUN/STOP]:
1) MpoBepbTe, He ycTaHoBMeH nu pexum 3anycka (MODE) Ha Hop-
manbHbii (NORMAL) nnu oguHouHbin (SINGLE) B MeHI0 HacTporikm
3anycka, U He NpeBbILIaeT N YpOBEHb CUrHana yCTaHOBMEHHbIA Ha
avicnnee amanasoH.
Ecnn 310 Tak, cMecTMTe ypoBeHb CUrHama B LEHTp Aucrnes wnu
yCTaHOBUTE pexuM 3anycka Ha asTomaTudeckmn (AUTO).
2) Haxxmmte kHonky [AUTO] ansi 3aBepLUeHVs HAaCTPOMKM.

6. CKOpOCTb OTOBpaXeHUs1 CHUXAaeTCs MPW BKITIOYEHUN pexuma
BbIGOPKN A@HHLIX C YCPeAHEHNeM:
1) Ecnu BeInonHsieTcs ycpeaHeHve Gonee Yem no 32 ocumnnorpam-
MaM, CKOpPOCTb 0TOBpaXkeHWe nagaeT. ITO HOPMasbHO.
2) Bbl MOXETE YMEHbLUUTL MHTEPBArbl BbIBOPKY C yCpeaHEHNEM.

7. Ocumnnorpamma oTobpaxaeTcs B CTyneH4aToM Buae.
1) B10 HopmanbHO. [NpuynHa, BEPOATHO, 3aKMO4aeTcsl B TOM, YTO
YCTaHOBMEH CIIMLIKOM ManeHbkui KoaddULMEHT FOPU3OHTaNbHON
pa3BepTkn. Bbl MOXeTe ynyylnTb rOpUM3OHTanbHOE paspeLueHue u
NOBLICUTL KayecTBO OTODpaxeHWs yBenuyeHnem KoadduumeHTa
rOpU30HTanbHON pa3BepTKU.
2) Ecnu yctaHoBneH BeKTOpHbI pexum otobpaxeHus (VECTOR),
NPWYMHOM CTyneH4YaToro BuAa OCLMMNOrpaMMbl MOTYT CIYXUTb OT-
pe3kn, COEAMHSIIOLME TOYKN 3aperncTpypoBaHHbIX 3HAYEHUN CUrHa-
na. Ons pelweHuss 3Tol MNpobrembl YCTAaHOBUTE TOYEYHbIA PEXUM

oTtobpaxeHus (DOT).

n3obpaxeHne

aBa 5
NMPUNOXEHUA

FapaHTna

Bbloepxka U3 rapaHTUHOro obsi3aTenbCcTBa

Komnanusa UNI-T rapaHTupyeT, 4To B Te4yeHue 3-x neT co AHsi npuob-
peTeHns y oduumansHoro amctpubbiotopa UNI-T B npon3BeneHHbIx
Hamu usgenusx He ByayT BbisBNeHbl AedekTbl MaTepuanos Unu us-
rotoBneHus. Ecnu B TeyeHne yka3aHHOro cpoka rapaHTuu B TakoMm
usgenun ByayT obHapyXeHbl ykadaHHble aedekTbl, komnanus UNI-T
obecneynT PemMoHT MNW 3aMeHy W3AEenus, Kak OfMmMcaHo B MOMHOM
rapaHTMnHoM obsizatenscTBe. [ns rapaHTUMHOrO 0BCNYXUBAHUS UK
NOMy4YEeHUs KOMUW NOMHOrO rapaHTUIHOro obs3atenscTBa, noxanyw-
cTa, obpatuTecb Bnwxkaniwee 61Opo Mo nNpoaaxam U TEXHUYECKOMY
obcnyxusaHuio komnaHum UNI-T.

Komnanua UNI-T He BepeT Ha cebsi kakux-nmbo rapaHTUiHbIX 06513a-
TeNnbCTB, KPOME OMMUCAHHBIX B 3TON BblAEPXKE UM B TEKCTE MOMHOro
rapaHTuiiHoro obssartenbctBa. Komnanma UNI-T He GepeT Ha cebs
Kaknx-nnbo rapaHTUMHbIX 06A3aTenbCTB, CBSA3AHHBIX C TOBAPHLIMU
XapakTepucTukamn usgenuini Unu NPUrogHoOCTbIO MX ANs ApYrux Le-
new. Komnanmss UNI-T He HeceT OTBETCTBEHHOCTU 3@ KOCBEHHbIE,
CryyaiHble UNn Bbl3BaHHbIE NPEALLECTBYIOLLIMMMW NOBPEXOAEHNSIMU.

Ecnn y Bac Bo3HMKNM kakune-nmbo BOMpOCHI NMpu UCMOMNb30BaHNM Ha-
Wwux wsgenun, noxanyncra, cesxutecb ¢ Uni-Trend Electronic
(Shanghai) Limited wnu c pervoHanbHbIM AUCTPUOLIOTOPOM.
infosh@uni-trend.com.cn http://www.uni-trend.com

MpunoxeHune A: TexHUYeCKNe XapaKTePUCTUKUN

Ecnn He oroBopeHo MHOE, BCe TeXHMYECKUe XapaKTepuUCTUKW AaHbl

ans pabotel ocuunnorpados cepun UTD2000L npu koadpduumeHte

ocnabnenus wyna 10X. [Ans Toro 4tobbl YyA0CTOBEPUTLCSA B COOTBET-

CTBUM XapaKTepuCTUK ocumniorpada 3asBfieHHbIM HKe, Heobxoau-

MO BbINOMHUTL CriegytoLme npeaBapuTerbHbIe YCIOBUS:

= K MOMeHTy npoBepku ocuunnorpad AormxeH paboTtaTb Hempe-
pbiBHO He MeHee 30 MUHYT Npu TemnepaType, COOTBETCTBYIOLLEN
YCMoBWAM 3KCNyaTaumm.

= Ecnu B npouecce paboTel TemnepaTypa MeHsieTcs 6onee, 4eM Ha
5°C, Heobxogumo npoBecTu camokanubposky (Self Cal), goctyn-
HYI0 Yepe3 MEHIO CUCTEMHbIX (DYHKLNN.

[apaHTMpylOTCA BCE XapaKTepUCTVKN KPOME NMOMEYEHHbIX KaK «TUMo-

BOE».

TexHU4YecKue XxapaKkTepuCTUKu

Mopgenb UTD2102CEL | UTD2052CEL | UTD2052CL
YacToTta guckpe-
TM3auuu B pearb- 1My, 500MIMy
HOM BpPEMEHMU
YactoTa B 3KBMBa- 50y 25Ty
TNIEHTHOM pexunme
EV‘I’;"C"" nponycka- 1Ty 50MIy 50MIy
Bblbopka BbiGopka, N1KOBbIN AETEKTOP, ycpeaHeHne
Mo N peructpaumsim, ogHOBPEMEHHO Ans BCex
YcpegHenne kaHanoB, N MoxeT npuHuMaTb 3HauveHus: 2, 4,
8, 16, 32, 64, 128, 256
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UHCTPYKLNA 10 SKCITNIYATALINN: cepus UTD2000L

Bxoabl

PasBs3ka Bxoaa

Mo noctosiHHomy Toky (DC), no nepe-
MeHHoMy Toky (AC), 3aMblkaHue Ha 3eM-
no (GND)

BxogHon nmnegaHc

1+2% MOwM napannensHo ¢ 20 n® +3 nd®

Honyctumoe ocnabnexne

wyna

1X, 10X, 100X, 1000X

MakcumanbHoe Hanpsxe-

HWe BXOOHOro curHana

400B (nocTosiHHOE Mnn NepemMeHHoe, npu
BXogHoMm nmnegaHce 1 MOwm)

Bpems 3agepxku mexay

KaHanamu (TunoBsoe)

150 ncek

Fopu3oHTanbHas cuctema

WHTepnonsuus
OCLMNNorpammbl

Sin(x)/x

[nvHa 3anucu

600KBbI6 ANns kaxagoro kaHana (2x600k)

Fnmy6uHa 3anucu

25KBbI6 Anst ogHOKaHanbHoOM 3anucu n no
12,5KBbI6 Ans kaxaoro kaHana npu aByxka-
HanbHOW permcTpauum

[OwanasoH
KoadpdumumeHTa
pa3BepTku (c/aen)

2Hc/pen-50 c/onen ana UTD2102CEL,
UTD2052CEL

5Hc/pen-50 c/pen gna UTD2052CL
c warom 1-2-5

MorpeLHoCTb YacToThbI
AVCKpeTM3aumm n
BPEMEHW 3afepXKKu

+50 en cyeTa (Ans noboro BpeMeHHOro WH-
TepBana =1 Mc)

MorpelwHoCTb n3me-
peHnst BPEMEHHbIX
nHTepBanoB AT (npu
MosIHOM noroce npo-
nycKaHusi)

OpauHouHbIN curHan: (1 uHTepsan BbIGOpKM
+ 50 e cyeTa OT UBMEPEHHOIO 3HaYeHWs +
0,6 HC)

YcpepHeHve >16: (1 nHTepBan BbIOOPKK +
50 en cyeTa OT M3MEPEHHOro 3HayeHus + 0,4
HC)

BepTukanbHas cucrtema

AHanoro-undposomn
npeobpasosarenb

8-6UTHOe paspelleHue, ABa kaHana 06-
pabaTbiBalTCs OAHOBPEMEHHO

[wnanasoH koacpduumeHTa

oTKnoHeHus (B/gen)

1mB/pen - 20B/oen Ha Bxoge BNC

[nana3oH cMmeLeHns

= +10 geneHumn

Monoca nponyckaHua
nepuoauyeckoro
aHanoroBoro curHana

100MHz (UTD2102CEL);
50MHz (UTD2052CL, UTD2052CEL)

Monoca nponyckaHus

OAWMHOYHbIX UMMNYJTIbCOB

100MHz (UTD2102CEL);
50MHz (UTD2052CL, UTD2052CEL)

Mpv HeHyneBOM BepPTUKaNbHOM CMeLLe-
HUK 1 ycpeaHeHun no N=16 ocuwmnno-
rpaMmm:

* (3% OT CyMMbI M3MEPEHHOIO 3HAYeHNA
1 cmelleHns + 1% oT cMelleHus )+ 0,2
fen

+ 2mB (npu BbIGOpe 5MB/pen—
200 mB/pen), nu6o

+ 50mB (npm BbiGope >200mMB/nen—
50B/gen)

(B pexvime BbIGOPKM C

MorpelHoCTb N3mMepeHus
pasHOCTW HanpsixeHun AV

Mpu ogMHaKoBbIX HACTPOMKaxX 1 YCNOBU-
AX OKPY>KaloLLel cpefbl pasHOCTb Ha-
npsbkeHun AV mexay AByMS ToUKaMum
OoCLMNNorpamMmmbl Nocne ycpeaHeHns no

ycpeaHeHueMm) =16 ocuunnorpamMmmam: * (3% oT nsme-
peHHoro 3Hayenus + 0,05 gen)

3anyck

YyBCTBUTEMBHOCTb BHyTpeHHuiA: 1 gen

3anycka BHewHun: 0,2B

[nana3oH ypoBHen
3anycka

+ 84en oT ueHTpa gucnnes

MorpelHOCTb YPOBHSA
3anycka (Tunosas),
BEpHa Ans CUrHanos ¢
poHTamm 220 Hc

+(0,3pen x B/pen) (B npegenax + 4 gen ot
LieHTpa gucnnes)

Bo3moxHoCTY 3anycka

HopmarnbHbI pexxum/peXxxum npocmoTpa;
npeaBapuTenbHbIiA 3anyck 1 3anyck ¢ 3a-
[EepXKoW, perynupyemas rnybvHa npeasapu-
TernbHOro 3anycka

[vanasoH 3agepxku
3anycka

100Hc—-1,5¢C

YcTaHoBKa ypOBHS Ha
50% (Tunosas)

YacrtoTa BxogHoro curHana = 50 My

3anyck no poHTy

Tun dpoHTa

Hapacratowmin, cnagatowmm

3anyck no ANUTENLHOCTU UMMYNbCa

Pexum 3anycka

(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUIO) ANSi NONOXUTENBHOTO UMMYNbCa;
(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUI0) ANsi OTpMLATENBLHOIO MNynbca

OnuTenbHoOCTb
uMnynbca

20Hc —10c

lNMooyepeaHbIN 3anyck

3anyck no kaHany CH1

1o dpoHTY, N0 ANUTENBHOCTM UMMYbCca

OTkniovaemoe
orpaHuyeHve nomnocol

MpomnyckaH1si aHanoroBoro

curHana (Tunosoe)

20 MIy,

Hu3kouacToTHbIV Npegen

npwv pasBdA3ke no

nepemMeHHoMy TOKy (No

ypoBHio -3 ab)

<10 Ny Ha Bxoge BNC

Bpewmsi HapacTaHusl Ha
Bxoge BNC (tunosoe)

3,5Hcek, 7Hcek anst 100MIMy n 50MIy,
COOTBETCTBEHHO

MorpelwHocTb

KoadpumLmeHTa ycuneHus

AnA NOCTOAHHOIO Toka

Mpu BEpTMKaNbLHON YyBCTBUTENLHOCTHU:

1 mB/pen ~ 2mB/pen: 5% (npoctas
BblboOpka unu Beibopka ¢ ycpeaHeHnem)

5 mB/pen: 4% (npocTas BbiGopka nnm
BblbOpKa C yCpeaHeHnem

10 mB/gen ~ 50 B/gen: +3% (npoctas
Bblbopka unu Boibopka ¢ ycpegHeHnem)

MorpelwHoCTb n3MepeHus

HanpsbkeHus ans
NOCTOSIHHOTO TOKa (B
pexvme BbIGOPKY C
ycpegHeHueMm)

Mpu HyNeBoM BepTHKaIbHOM CMeLLEeHUM
1 ycpegHeHuu no N=16 ocuunnorpamm:

1 (5% oT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope 1mMB/aen unu
2 mB/gen

1 (4% OT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope 5mB/aen

* (3% OT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope ot 10mMB/gen
no ~ 50B/gen
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3anyck no kaHany CH2

Mo d)pOHTy, Nno ANUTEeNIbHOCTU nMnynbca

U3mepeHus
PasHocTb HanpskeHun (AV) ¢
. npoMexyTok BpemeHn (AT
Py4Hown pexum P Y P (AT)
Mexay Kypcopamu, OoTcyeT|
(AT) B l'epuax (1/AT)
3HavyeHns HanpsxeHus wunu
KypcopHble
Pexunm crnexeHns |BpeMeHun Ans Touek OCLMmIoA
rpaMmel
BkntoyeHo oTobGpaxeHue Kyp-
Pexum aBTomaTu-
_|copa npu aBTOMAaTU4YECKWX
YECKNX U3MepeHuii
N3MepeHusiX
N3mepeHne pasmaxa, aMnnuTyabl, MUHUManbHOA
ro, MakcumanbHOro, cpegHero, cpefHekBagpa-
TUYHOTO HaMpPsXKEeHUs, HanpshkeHWs BepLUMHbl W
OCHOBaHWSA MMMyNbca, OTPULATENbHOMO M MOS0
XUTenbHOro BbIOpOCa, YacToThbl, nepuopa, ANw-
ABTOMaTU4eckne
TENbHOCTW HapacTalowWwero u cnagatoLero poH-
Ta, NONOXWUTENbHOrO 1 OTPULIATENBHOMO MMM b
ca, MONOXWUTENbHOr0 U OTPULATENbHOrO KO3
durumeHTa 3anonHeHus, 3agepxkn 1->2 no Ha
pacTaloLieMy 1 cnagaroLemy poHTy
Monb3oBaTens-
ckve napameTpbl |3 Tvna
nsmepeHust
MaTtemaTtunyeckme .
+, 5, X T
DyHKLMM
BHyTpeHHAs namaTe: 20 rpynn ocumnnorpaMmm v
CoxpaHeHue oc- |20 ycTaHOBOK
uunnorpamm Brewnsa USB: 200 rpynn ocumnnorpamm v 200
rpynn akpaHos rno 1000 akpaHOB Kaxaas
BricTpoe npeobpa- OkHo X3HHUHra, XaMMmuHra,
30BaHve Pypbe BniakmaHna, npsmoyronsHoe




(FFT) Touku BbIGOPKM 1024 To4ek
Purypsl Jinccaxy |PasHocTb a3 +3°
YacTtoTtomep

Pa3psgHocTb 6

YyBCTBUTEMBHOCTb 30B gevicTB 3HavYeHus

ToyHoCTb (THNoBas) 151 eg cyeTa

Oucnnen

Tun LiseTHon, XK c gnaroHanbto 178mm (7 aton-
MOB)

PaapeleHme 800 (no ropmuaoHTanu) x RGB x 480 (no Bep-
TUKanu) NMKCenos

KoHTpacTHoCTb Perynupyemas

(TvnoBas)

WHTeHcmBHOCTL noa-  |300 ka/m®

CBEeTKM (Tunosas)

AHrIMNCKUIA, ppaHLy3CKUIi, UCNaHCKUIA, nop-
TyranbCKui YNpOLLEHHbIN KUTaUCK1iA, Tpaau-
LIMOHHbIN KUTaNCKU

Asbik gucnnes

DyHKUMM MHTepdenca

CrangapTHas

conchmypaLs 1x USB OTG

WcTo4HUK nuTaHus

HanpspkeHne nutanmsa [~100-240 Bogg, 45-440 'u, kaTeropums Il

MoTpebnsiemas

MeHee 30BA
MOLLHOCTb

Mnaskui npegoxpaHutens: 1,6 A, 250 B.
MpenoxpaHuTens MpepoxpaHuTenb pacnonoXxeH BHYTPU Kop-

nyca Ha nnarte UCTOYHUKa NUTaHnsA

YcnoBsusa okpyxawwen cpebl

pabouyas: 0°C — +40°C

Temneparypa XpaHeHusi: -20°C — +60°C

anIHyD,VITeJ'IbHOG oxnaxageHne BeHTUNATo-

Cnoco6 oxnaxaeHust
i pom

OTHocUTenbHas <90% npu t° £+35°C
BNA)XHOCTb <60% npwm t? o1 +35°C pgo +40°C
BuLicoTa paboyas: o 3000m

XpaHeHua: go 15000m

MexaHun4eckue XapakTepucTuku

Pasmepsbl OnvHa 306 Mm
Cny6uHa 122 MM
BbicoTa 147 mm

Macca Be3 ynakoBku 2,2 Kr
C ynakoBkow 3,3 kr

3awmTa ot BHewHux Bo3gencteui IP (International Protection)

CteneHb 3awmThl: IP2X

YacToTa perynupoBku

PekomeHgyemas YactoTa kanvbpoBku — pa3 B rof

MpunoxeHxue B:

MpuHagnexHocT k ocuunnorpacdam cepun UTD2000L
CTtaHgapTHble NPUHAANEXHOCTH

e [lBa naccuBHbIX wyna (cM. WHCTpykuMio No aKcnniyaTauum nac-
CVMBHbIX LynoB) anvHon 1,2 M, ¢ ocnabnenvem 1:1 (10:1), cooTBeT-
ctBytoT ctaHgapTy EN61010-031: 2002.

Kateropusi nepenanpspkeHus: 150B, kaTeropus |l — B nonoxeHun
nepekntovatTens koacgduumeHta ocnabnenms 1X; 300B, kateropus Il
— B nonoxexun 10X

e OaMH WHYp NUTaHUs.

e /HCTpyKUMs NO aKcnnyaTaumm

e [luck ¢ nporpamMMHbIM o6ecneyeHnem

e USB kabenb: UT-D05

MpunoxeHune C: Yxoa v uncTtka

O6uee obcnyxmBaHue

He xpaHWTe u He ocTaBnsnTe ocuunnorpad B MecTax, rae XUOKOK-
puUCTanIMyeckuii Aucnnen B TeYeHUe ONUTENbHOro BpemeHu Gyaet
NoABEPXXEH BO3OENCTBUIO MPSAMbIX COMHEYHBIX Ny4ei.

BHumaHue! Bo n3bexaHve ywepba ocuunnorpady vnu Liynam He
fJonyckavite nornagaHue Ha HUX CrpeeB, XWAKOCTeW u pacTBopuTe-
nen.

Yuctka

[MpoBepsanTe ocuunnorpad u Lynbl C YaCTOTOW, COOTBETCTBYIOLLEN
TpeboBaHusaM ycrnoBuii paboTbl. [ns O4YMCTKM HapyXHOW MOBEPXHO-
CTU BbINOMNHWTE CrieayoLmne encTBus:

1. Msarkon TkaHblo yganuTe MbiMb C NMOBEPXHOCTM ocuunnorpada u
wynoB. ByabTe 0CTOPOXHbI MPU OYUCTKE CTekNa Aucnnes, YtTobbl He
HaHecCTW LapanuH Ha ero NoBepPXHOCTb.

2. Vicnonb3yiTe BnaxHylo, Ho 6e3 cTekaloLwmx kanenb, MArkylo TkaHb
Ans uncTku ocumnnorpada. He 3abyabTe npeaBapuTEnbHO OTKIHO-
YuTb MUTaHue. Vcnonb3yinTe BOAY UMM MSITKOE MOOLLEe CPEACTBO.
Bo usbexaHve noBpexaeHus ocuunnorpadga unu LyrnoB He UCMomb-
3yiiTe abpasnBHbIE Y XMMUYECKVE YUCTSALLME CPEACTBa.

OcTopoxHo! Bo n3bexaHne KOPOTKOro 3amblKaHWst
UM MOMyYeHUs TpaBM W3-3a MPUCYTCTBUSI BRaru,
obecneybTe NomnHy NpocyLuky npubopa nepen nog-
KMHOYEHWEM MUTaHUS.

B HacToOALYH UHCTPYKUUIO MOTYT ObITb BHECEHBI U3MEHEHMS 6e3
yBeOomMneHusa
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