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BBeneHue

YBakaembiln nonb3oBartens!

Bnarogapum Bac 3a npuobpetenune uspgenusi komnaHum UNI-T. B
Lensax NpaBUnbHOM aKcnnyaTtauumn npubopa, npexae 4em npuctynaTb
K paboTe C HUM, BHUMATEMbHO MPOYTUTE [AaHHYK WHCTPYKLUIO MO
aKcnnyaTauuu, obpaTne ocoboe BHUMaHWE Ha paspensl, Kacarlime-
cs BonpocoB GesonacHocTu. Mocrne npoyTeHWst MHCTPYKUMK Npuaep-
XuBanTecb ee ykasaHui. XpaHuTe WHCTPYKUMIO BMeCTe C npnubopom
UM NOMecTUTE ee B OOCTYMNHOE MECTO Afs UCMonb3oBaHusi B Gyay-
Lem.

O6wue npaBuna 6esonacHoOCTH

[aHHbI n3amepuTenbHbli Npubop pa3paboTaH U NPoM3BEAEH B COOT-
BeTCTBUM ¢ TpeboBaHusMM 6e30MacHOCTU K 3MEKTPOHHBLIM U3MEpU-
TenbHbIM npubopam» (GB4793) u cTtaHgapty 6esonacHoctn. OH co-
oTBeTcTBYeT «CTaHOapTy nepeHanpsikeHusi m3onsuum» (kateropusi
nepeHanpsixenus Il - 600B) u ctaHgapty 6e3onacHocTn C ypoBHeEM
3arpsisHeHus 2.

Bo nsbexaHue nonyyeHuns TpaBM v nospexaeHns npubopa vnu nog-
COEMHEHHOro K HeMy obGopyaoBaHUsi crieqyeT 3HaTb MPUBEAEHHbIE
nanee npasuna 6e3onacHon paboTbl. Bo nsbexaHne BO3MOXHOrO

ywepba ncnonb3ynte AaHHbI MpUbop TOMbKO B COOTBETCTBUM C
3TUMM NpaBuUnaMu.

Bo n3bexanne BO3ropaHna unun nosyyvyeHua TpaBM TeXHUYEeCKoe 06-
CnyxuBaHue OOJDKHO BbINONHATLCA TONbKO cuiamMu KBaanowu,wpo-
BaHHOIo nepcoHana.

Ucnonb3ynTe Hagnexawun WHYP nNUTaHusA. Vcnonb3ynte TOMbKO
LUHYp NUTaHus, pa3paboTaHHbIN ANs AaHHoro npubopa u cepTudu-
LIMPOBaHHbIN AN UCMNONb30BaHUA B BalLen CTpaHe.

MpaBunbHOe NoAKNIOYEHME U OTKITIOYEHUE: He MOAKMNoYanTe npu-
Gop K po3eTke U He OTKMoYaliTe NPUGOP OT PO3ETKM, ECn LyN UIu
N3MepUTesbHbIN Kabenb NOACOEANHEH K UCTOYHIKY CurHana.

Ob6ecneybTe NpaBuUiibHOE 3a3eMiieHUe npubopa. [aHHbii Npubop
[ormkeH BbITb Hagnexawmm obpasom 3asemsieH NPOBOAOM 3a3eMrie-
HUSI LWWHYpa nuTaHus. Bo n3GexaHune nopaxeHusi aNeKTpUYeckum To-
KOM NpOBOZ, 3a3eMsieHust JormkeH OblTb noaknioveH K 3emne. MNoxa-
nyincrta, obecrneybTe NpaBUNbHOE 3a3eMrieHVe nepen MoacoeavHe-
HUEM K Nlo6OMY BXOLHOMY UIM BbIXOQHOMY rHe3zy.

MpaBunbHO NoacoeAuHAUTe Wynbl ocuunnorpadcda. O6wwuii npo-
BOA Llyna UMeeT TOT Xe MoTeHumarn, 4to 1 3asemneHue. He noga-
BaliTe Ha O6LLMIA NPOBO/ BLICOKOE HarMpsiKeHUe.

Co6niopaiiTe Bce OrpaHUYEHMs Ha CUrHanbl, NogaBaeMble Ha
rHesaa. Bo n3GexaHue BO3ropaHvsi UnW yaapa 3MeKTpUYeckUM To-
KOM, MpeBblaloWwyM AOMyCTUMYI0 BENWYUHY, NpOBepbTe BCe Mpe-
[erbHble J0MyCTMbIe 3HaYeHUst 1 MapKUpoBKy Ha npubope. MNepen
NoAKntoyeHnem npubopa uayunte nogpobHY MHOpMauumio o npe-
[OEerbHO JOMYCTUMbIX 3HAYEHUSAX, UMEIOLLYIOCA B UHCTPYKLMK MO 9KC-
nnyatauuu.

He ncnonb3yite npnbop ¢ oTKpbITbIM KOprycoM. He BknoyaiiTte 1
He ucnonb3yiiTe Npubop, ecrnu Kpbillka Kopryca WUnu nepepHss na-
Heslb CHATI.

Ucnonb3ynte Hagnexawme npegoxpaHutenu. Vcnonb3ynte
npeaoxpaHUTeNn U UHAMKATOPbl Neperpyaky ToMbKO TOro Tumna, KoTo-
pbIi NpeayCMOTPeH ANna AaHHoro npubopa.

He octaBnsiite BHyTpeHHMe Lenu OTKPbITbIMU. [ToxanyincTta, npu
NOAKMHOYEHHOM MNWUTaHWM He MNpUKacanTecb K 3reMeHTaMm, OkasaB-
LUMMCS! OTKPbITBIMU.

He akcnnyaTtupyiite npu6op npu Nogo3peHUU Ha HanuM4yve Heuc-
npaBHocTel. Ecnu Bbl nogo3peBaeTe, YTo Npubop NOBpeEXAeEH, KBa-
NMULMPOBaHHBIM  CNELManMcToM MO PEMOHTY U 0BCMyXvBaHUIO
[OIMKeH ObITb BbINOMHEH €ro OCMOTP.

OGecneybTe XOpOLLYIO BEHTUNALMIO.

He akcnnyaTtupyiTte npubop B MecTax ¢ BbICOKOM BMaXHOCTbHO.

He skcnnyatupyiTe npubop B orHeonacHbix unu B3pbiBOONac-
HbIX YCIOBUAX.

MoppepxuBaiTe NOBEePXHOCTbL NPMGOpa YMCTON U CYXOM.
lpedynpexdarouwue Hadnucu U CUMeoJibl

I'Ipep.ynpe»(p.alou.me HaagnuUCcu B UHCTPYKUUU: B OaHHon WHCTPYK-
L1 Bbl MOXETe yBMAOETb crnegyowme TepMUHbIL:

ABmeane! yKkasblBaeT Ha YCMNoBUsi, KOTOpble MOryT
NPVMBECTU K NOMYYEHWIO TPaBM UM CMepTEeNbHOMY MCXoay.

Anpe.qynpem.qeuwe: yKasblBaeT Ha YCIOBWS, KOTOpble
MOryT MpVBECTW K MOBPEXAeHWo npubopa unu Apyroro
“MyLlecTBa.

Mpepynpexaarwe Hagnucu Ha npuGope: Ha npubope MoryT
NpUCYTCTBOBATb CrieayloLume Haanucu:

«Danger» («OnacHocTb!») o06o3HayaeT HenocpefCcTBEHHYI onac-
HOCTb MONyYeHNsi TPaBMbl BO3Ie HaAMUCHU.

«Warning» («OcTopoxHo!») ob6o3HavyaeT noTeHUManbHy0 OnacHOCTb
Nony4YeHus: TpaBMbl BO3Ne HaanMcu.
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«Note» («3ameyaHne») ob03Ha4YaeT MOTEHLMAnbHY0 OMacHOCTb Mo-
BpexXaeHus npubopa unu apyroro UMyLLecTsa

CuMBonbI Ha npubGope: Ha nNpubope MOryT NPUCYTCTBOBAaTL Criedy-
foLUME CUMBONbI:

Bbicokoe HanpsxeHune

BHumaHnune! ObpaTuTech Kk MHCTPYKUUK

BblBOA 3aWMTHOrO NpoBoAa 3a3eMeHus

BbiBoa 3a3emneHusi kopnyca

BbiBog 3a3emneHus ans M3MepeHVIl71

IFHEP>

NPEAUCNOBUE

OTa WHCTPYKUUS COAEPXKUT WHopmauuio 06 3KcnayaTauuu
undpoBbIX 3anoMuHaloLWmxX ocuunnorpacdoB cepun
UTD2000/3000. UHCcTpyKkuMs noppasaerieHa Ha criepgylolime rna-
Bbl:

naBa1 PykoBoacTtBo nonb3oBartensi: [lpoctoe onucaHne dyHK-
umn ocuunnorpada 1 pekoMeHAaLUmmn No ycTaHoBKe.

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

naea 3 [MpakTuyeckune npumepbl: [puMepHble CXeMbl  gen-
CTBUIA, NO3BOMAOLLME peLlaTh Pas3nnyHble M3MepUTenbHbIe 3a4a4u.
FnaBa4 CucremHble COOOLIEHWUS, MOMCK M YCTpaHeHWe Heuc-
npaBHOCTEN

FnaBa 5 lMpunoxeHus

MpunoxeHue A: TexHn4eckme xapakTepmucTukn

MpunoxeHue B: Akceccyapsbl

Mpunoxenue B: Yxopg 3a ocumnnorpacgom

[aHHaa MHCTPYKUMA npeacTasnseT cobovi pyKoBOACTBO MO 3KCMnya-
Tauum mopenen Tpex cepui ocuunnorpada. Huwke npvseaeHsl Knto-
YeBble Pa3nuunsa pasHbix Moaene.

YacToTa
Monoca
Cepus Mogenb Anckpe-
nponyckaHus
TU3auuum
UTD2025CL 25 My 250 My
UTD2000L —r=rs0550L 50 My 500 My
UTD2052CEX 50 My 1y
UTD2000EX = ;705102CEX 100 Mg 1Ty
UTD2025C/UTD3025C | 25 My 250 My
UTD2042G/UTD3042C | 40 MTu 500 My
UTD2062C/UTD3062C | 60 MTu 500 My
ggo%zcoooc:/ UTD2082C/UTD3082C | 80 M 500 My
UTD2102C/UTD3102C | 100 My 500 My
UTD2152C/UTD3152C | 150 My 500 My
UTD2202C/UTD3202C | 200 My 500 My
UTD2042CE/UTD3042CE | 40 MTu 1Ty
UTD2062CE/UTD3062CE | 60 MTu 1Ty
UTD2000E/ [UTD2082CE/UTD3082CE | 80 My 1Ty
3000E UTD2102CE/UTD3102CE | 100 My 1Ty
UTD2152CE/UTD3152CE | 150 My 1Ty
UTD2202CE/UTD3202CE | 200 My 1Ty

Lindposbie 3anomuHaiowme ocumnnorpadbl cepur UTD2000/3000
obecneumBatloT yao6cTBO B paboTe, BblAAKLMECS TEXHUYECKME MO-
KasaTenu U MHOXeCTBO nepefoBblX (PYHKUMA. OTO COBEpLUEHHbIN
WHCTPYMEHT Anst GbICTPOro M 3peKTUBHOIO BbIMOSHEHUSI U3Mepe-
HUIA.

Lindposbie 3anomuHaiowme ocumnnorpadbl cepuv UTD2000/3000
OCHallleHbl MpPaKTUYHOW MepefHel naHenbl, obecneuynBaroLLeit
HarnsaHbI JOCTYN KO BCeM (yHKUMAM. HacTpoiika Lwkan Bcex kaHa-
OB U pacnonoXeHne KHOMOK ONTUMU3NPOBAHbI ANl HEMOCPEACTBEH-
Horo HabniopeHuss B npouecce paboTbl. [lockonbKy BHeLHee
ochopMrieHne npmbopa BbINOMHEHO Ha 6a3e TpaaMLUMOHHbBIX OCLIMIIIO-
rpacboB, nonb3oBaTenu MoryT npuctynaTtb Kk paboTe, He 3aTpayuBasi
ONUTENBHOrO BPEMEHU Ha U3y4eHWe 1 OCBOeHWe npubopa. [ns ycko-
PEeHNS HAcTPOWKM M YNpOLLEHUst npoLedypbl M3MEePeHUn MOXHO BOC-
nonb3oBaTbcsi kHomkow [AUTO]. MaHenb ynpaBnewuss u gucnnewn
obecneynBaloT afekBaTHy0 nepegady (OOpMbl CUrHana u HacTpPOWKYy
[mnanasoHoB.

Ocumnnorpadsbl cepun UTD2000/3000 Takke OCHaLLEHbl BbICOKOTEX-
HOMOMMYHBLIMU MHAMKATOPaMU U 3PDEKTUBHBIMU PYHKLUSIMU, NO3BO-
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nsaWYMKY nerko GbICTpo pellatb n3mepuTensHble 3agadn. Obnagas

YacToToW AucKpeTusaumm B peanbHom Bpemenu 1 Ty (500 MIu) n

500y (25 Ty) B 3KBMBaNEeHTHOM pexume, 3TU ocumnnorpadbl MOryT

oTobpaxaTb curHanbl ObicTpee. AdeKTUBHbIE aHanuMTU4eckue
dYHKLUMM 1 pexuMbl 3anycka obneryatroT Mx 3anncb M aHanua, a sp-

KM XKMOKOKPUCTaNNUYeCcKUn Aucnnerd n maremaTnyeckme gyHKuum

No3BONSAIOT OLICTPO M YeTKO HabnoAaTk U aHaNM3nMpPoBaTb CUrHar.

OKcnnyaTauMoHHblE XapaKTepUCTWKK, NepPEedUCIIEHHbIE HUXe, MoKa-

3bIBaloOT, NoYeMy ocumnnorpadbl 3TUX CEPUi MOMHOCTbLIO YA0BNETBO-

pAT Bawwy TpeboBaHUS K BbINOTHEHWIO U3MEPEHWIA.

e [1Ba aHanoroBbix kKaHana.

e LlBeTHoW xugkokpuctannuyeckun gucnnen HD ¢ paspelueHnem
320 x 240 (unm 800 x 480) nukcenen 1 yBenuyeHHoOn obnacTblo
oToBpaXxKeHWst ocLMnnorpaMmel.

e MHorosiabl4HOE MeHIo

e T[lopnepxka USB-HakonuTenen n obMeHa AaHHBIMU C KOMMbIOTE-
pom yepes nHtepderic USB.

e ABTOMaTU4ecKkas HaCTpoMKa OCLMNIIOrpaMmbl U COCTOSIHUSA Npu-
6opa

e CoxpaHeHve B MamsaTu OCLMmorpaMm, HacTpoek, BUTOBbIX KapT,
BOCCTaHOBMEHME HacTpoeK

o DyHKUMA yBENUYeHus dpparMeHTa okHa Ans noapobHoro aHanmaa

netanen n npogunsa curHana

ABTOMaTUYeCKoe nsmepeHune 28 napameTpos curHana

ABTOMaTUYECKOE N3MEPEHUE NOMNOXEHUs Kypcopa

YHukanbHas (yHKUMSI 3anncK 1 BOCNPOM3BEAEHNS CUrHana

BcTpoeHHas dyHkuus BeicTporo npeobpasosaHusi dypwe (FFT)

MaTtemaTtuyeckme onepaumm Hag HECKONMbKAMW OcLMnnorpamma-

MW (BKITHOYas CrOXeHWe, BbldUTaHNe, YMHOXEHWE U AeneHne)

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

MpuHagnexHocTu kK ocuunnorpadam cepum UTD2000/3000

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

paboTe ¢ naccuBHbIMM Liynamu, 4Tobbl oGecneynTb COOTBETCTBUSI

TpeboBaHusm ctaHgapta EN61010-031:2008)

e |UHyp anekTponWTaHusi, COOTBETCTBYHOLLUI
cTaHgapTam

HauMOHalbHbIM

e HCTpyKUMS NO 3KcnnyaTaumm
e [apaHTWUIAHbIN TanoH
e Kabenb uHtepderica USB tuna UT-D06 nnun UT-D05
e Hocwutenb ¢ nporpaMmMHbIM obecneveHnem ansi obmeHa AaHHbIMM
W ynpaBneHus C  KoMMbloTepa ocuunnorpacdoB  cepun
UT2000/3000.
aBa 1

PYKOBOACTBO NOJIb3OBATENA

Lindposbie 3anomuHatowme ocuunnorpadsl cepun UTD2000/3000 —
Hebonblve, ynobHble B OOpalleHWn HacTornbHble ocuunnorpadsl.
MpakTuyHas naHenb ynpaBneHus obecneymMBaeT nerkoe BbINOMHEHNE
OCHOBHbIX U3MEPUTENbHbIX Onepauyi.

Mpubopbl cepun UTD2000/3000 ocHalleHbl MNPOCTON  MaHenbio
yrpaBneHns C O4eBUAHbIMK AN nonb3oBaTenen dyHKumsMu, obec-
neumBatwlLme nposefeHue 6a3oBbix M3MepeHun. Ha Takke naHenu
UMEITCA MOBOPOTHbIE PErynsTopbl U (PyHKUMOHANbHbIE  KHOMKW.
OYHKUMU PErynsSTOPOB aHanorMyHbl TakoBbIM B MPOYMX LMEPOBBLIX
3anoMuHalLLMX ocumnnorpagax.

B aTol rnaBe onuckiBaeTCA BbINOMHEHWE CeayoLMX Waros:
e O6wwit ocmMoTp

®yHKLMOHamMbHbLIE MPOBEPKM

KomneHcauus ynos

ABTOMaTUYeCKasi HAaCcTpoiika ocLMNIIorpaMmbl
O3HaKoMJIeHMe C CUCTEMO BepTUKanbHOW pa3BepTku
O3HaKoMJIeHMe C CUCTEMOW ropU3OHTaNbHOWN Pa3BepTKM
O3HaKoMsIeHMe C CUCTEMON 3anycka

1.1. O6wum ocmoTp

MepBbIi War B Hayane paboTbl C HOBbIM ocuunnorpadom Bcerga
COCTOWT B O3HaKOMIEHNM C COAEpXaHMeM nepegHen naHenu npubo-
pa. OTOT NPaKTUYECKWI NOAXOA NMPUMEHVM W K LMPOBLIM OCLMMINO-
rpacbam cepumn UTD2000/3000. B aaHHOM rmaBe KpaTKo OnucbiBaeTcs
cogepxumoe U (YHKUMM nepegHend MnaHenu, 4YTO MO3BOMUT BaMm
6bICTPO 0CBOUTL LmMdpoBble ocuunnorpadel cepun UTD2000/3000.
Pan us natu kHonok cnpaea OT Aucnnes — KHOMKW Ans paboTbl ¢ me-
Hio (0603HayeHbl cBepxy BHM3 ¢ F1 no F5). 3tu kHonku nossonsiot



Bbl6paTb pasnnyHble onuun Tekyllero MeHto. ﬂpoqme KHOMKU ABnA-
0TCA dDyHKLlVIOHaJ'IbeIMI/I 1 NO3BONAOT NnepexoanTb K MEeHK pasfiny-
HbIX d’.)yHKLl,VIVI nnn HenocpeacTBeHHO BKMKYaTb OTAESbHbIE beHKLI,VIVI.
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PucyHok 1-1. MNepeaHsas naHens ocuunnorpada c 5,7-A1oAMoBbIM
avcnneem
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PucyHok 1-2. MNepegHasa naHens ocuunnorpada ¢ 7-4toMMOBbIM ANUC-
nneem

MepeyeHb anemeHTOB NaHenu ynpaenenus (pucyHku 1-1, 1-2):
1. MHOrogyHKLMOHanNbHbIN NOBOPOTHbLIV PeErynaTop
2. ObLiee MeHto

3. YnpaBsneHue nsmeputernbHbIMK onepausammn

4. YnpaBneHvie 3anyckom

5. YnpaBneHune ropu3oHTanbHON LWKanon

6. YnpaBneHue BepTMKanbHOW LIKanowu

7. InTepdenc cBs3M ¢ KOMNbIOTEPOM

8. Bxogbl aHanorosoro curHana

9. Bxoa BHeluHero cMHxpocurHana

10. Bbixoa curHana ans komneHcauum wyna

1

upling

Alter

PucyHok 1-3. Cxema nHTepderica aucnnes

MepeyeHb anemeHTOB MHTEpdelica ancnnes (pucyHok 1-3):

. Mhgukatop cocTosiHusi 3anycka

. MHpnkaTtop MomeHTa 3anycka

. MomMeHT BpemMeHMW, COOTBETCTBYIOLLUIA LIeHTPanNbHOW fIMHWK LUKanbI
. MeTka ocumnnorpammbl kaHana 1

. MeTka ocumnnorpammbl kaHana 2

. MeHio, onpepensiemoe yHKLMOHANbHBIMU KHOMKaMM

. OkHO O0TOBpaxeHUst ocLMnorpamMmm

. LleHa pneneHns ropnsoHTanbHOM LwKanbl

. LleHa pneneHus BepTukanbHOM LUKanbl A5s KaX4oro kaHana

O©COoONOOTAWN =

OcwmoTp npubopa
Onsa nposepku ocumnnorpacga cepun UTD2000/3000 BbINONHUTE
cnegywowme OencTBus:

1. MpoBepka nNpubopa Ha Hanuuue HeucnpaBHOCTEW, MOJYy4YeH-
HbIX NPY foCTaBKe

Ecnn kapToHHasi ynakoBka Wnu 3allMTHble MeHonnactoBble GMoku
MMEIOT CepbesHble MOBPEXAEHNs, MoXanyncra, npoBeanTe NOMHYo
npoBepKy npubopa ¥ NpuHaanexHocTen, YTobbl ybeantbcs B yao-
BMETBOPUTENbHbIX 3NEKTPUYECKMX N MEXaHNYECKNX XapaKTepUCTuKax.

2. MpoBepka npuHagnexHocTen

MepeyeHb NpMHaAANEXHOCTEW BXOOALMX B KOMMIEKT MOCTaBKW Npw-
BedeH B pasgene «[lpvHagnexHocTn ocuunnorpadoB cepum
UTD2000L» HacTosilen nHCTpykumn. Moxanyincra, yaoctoBepbTeCh
B Hanu4um BCex NPUHaANEXHOCTEN NepeyncrneHHbIX B 3TOM NepeyHe.
B cnyyae obHapyxeHWs OTCYTCTBYIOLLUMX WNWU MOBPEXOEHHbIX Npu-
HadnexXHoCcTen, noxanyncra, CBSXKWTECh C HalWWMM AUNEepOM Unun ¢
HaLUMM MECTHbIM NPeACcTaBUTENbCTBOM.

3. MonHbIM ocMOTp Npubopa

Ecnu ocuunnorpad uMeeT HapyXHble NOBPEXAEHUS, HE (DYHKLMOHN-
pyeT Hagnexawum oGpasoM WUnu He yaaeTcs NMPOBECTU TecTUMpOoBa-
HUe XapaKTepUCTUK, NoXarnymncra, CBSXKUTECh C HALLMM AMIIEPOM Unn
C HalUMM MECTHbIM NPeACcTaBUTENbCTBOM.

B cnyyae obHapyxeHus noBpexaeHWi, NofydYeHHbIX Npu OoCTaBke,
noxarnymncra, coXpaHuTe ynakoBKy W COOGLIMTE O HWX B HaLW OTAen
poctaBkum mnu Hawemy aunepy. Komnanua UNI-T npoussepet pe-
MOHT U 3aMeHy NoBpeXAeHHoro npubopa.

1.2. dyHKUNOHaNbHbIE NPOBEPKU

YT06bI YOEOMTBECA B HOpManbHOW paboTe ocuunnorpada nocne no-
CTaBKu, OAMH pa3 BbINOSHUTE (PYHKLUMOHAMbHBLIE NPOBEPKW MO Crie-
Ayloulen npoueaype.

1. MoakniovyeHne NUCTOYHMKA NUTAHUA

[onyckaeTcs nuTaHWe npvbopa OT WCTOYHMKA MepeMeHHOro Hanpsi-
xeHuns 100-240B ¢ yactoTon 45-440My. Ons BbINOMHEHUS camMoka-
nmbposku cneayeT HaxaTtb kHonky [UTILITY], a 3atem kHonky [F1].
3Ty npoueaypy cneayet npoBoauTb Yepe3 30 MUHYT nocne BKIoYe-
HWS NuTaHus npubopa, 4Tobbl Npubop Haxoauncs B ONTUMarbHOM
cocTosiHuu. MepenanTe Ha cneayoLyo CTpaHULy U HaXMUTE KHOMKY
[F1], 4ToObI BbI3BaTHL 3aBOACKME yCTaHOBKK (puc. 1-4)

BblKNYaTene NMTaHWUA
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PucyHok 1-4

ABuumaHMe! Bo usbexaHne onacHocTu ybeguTechb, 4TO
ocuunrorpad HaaexHo 3a3emreH

2. Mopava curHana ocuyunnorpada

Ocumnnorpadbl cepun UTD2000L ocHalleHbl AByMSI BXOAHbIMU Ka-
HarnamMu U OOHUM BXOAHbIM KaHarom 3amnycka OT BHELLUHEro CUHXpOo-
curHana. CurHanbl nogarTcsi B criefyoLliem nopsiake:

1) MopcoeamHuTe wyn ko Bxogy CH1 1 ycTaHoBUTE nepekntoyatens
koadppmumeHTa ocrnabnexus B nonoxenve 10X (PucyHok 1-5).
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PucyHok 1-5. YcTaHoBka nepeknioyaTtens ocrabneHus

2) Bam HyxHO ycTaHOBWTb Kko3aduuMeHT ocnabnexuns uwyna B
HacTponkax ocuunnorpada. 3ToT KO3MUUUEHT no3BonseT uame-
HATb BepTUKaNbHYIO LUKany Takum obpas3om, 4Tobbl amnnuTyda us-
MEpPEHHOro curHana KoppekTHO oTobpaxanacb Ha aucnnee. Ons
yCTaHOBKM Ko3adypuumeHTa ocnabneHuss Haxmute KHonky [F4]
(Probe), npun atom Ha gucnnee otobpasutcs 10X.

Limit

koadcpuumeHT
ocnatneHuna

wyna

PucyHok 1-6. YcTaHoBka koadduumeHTa ocnabneHusi B HacTponkax
ocuunnorpaca

3) MNoacoeanHUTe KOHYMK Liyna M 3aXUM 3a3eMIEeHNs K COOTBEeT-
CTBYIOLLMM BblBOAAM CUrHana KomneHcaumm wynos. Haxmute KHonky
[AUTO], n 4yepe3 HeCKOMbKO CEKYHA Bbl YBUAWUTE Ha AMCNNee npsMo-
yronbHbIi curHan Ha yactote 1 kl'y ¢ amnnutygon okono 3B (cwm.
PucyHok 1-7). MNocne aTtoro npoBeauTe aHanornyHy NpoBepKy BTO-
poro kaHana (CH2). [Ons oTknioYeHWs NepBOro kaHana Haxmute
kHonky [CH1] B Mmogensax UTD2000L/2000EX wnu [OFF] B mogensx
UTD2000C/3000C n UTD2000E/3000E, a 3aTem Haxmute yHKLUMO-
HanbHyto kHonKy [CH2] ans BknoyeHust BToporo kaHana. [osTopute
warm 2) n 3).

upling

"""""" Limit
........................ OFF

S00m'y
g CHI 0.00m

PucyHok 1-7

KomneHcauus wynos

Mpy noacoeAvHeHWM Wyna K Kakomy-nubo M3 BXOAHbIX KaHaros B
nepBbI pa3 NpoBeauTe 3Ty KOPPEKTUPOBKY, YTODObI cornacoBaTb na-
pamMeTpsbl Liyna U BXOAHOro kaHana. Mponyck aToro atana kanubpos-
KM MOXET MPUBECTU K owmbkam B uaMepeHusix. [NpoBegnTe KoMneH-
cauuio LynoB crieayoLuimm obpasom:

1) B MeH HacTpoiku LiynoB BbiGepuTe 3HaveHUe KoadduumneHTa
ocnabnenna 10X. YcTaHOBUTE mepekniovaTtent Ha Liyne B Monoxe-
Hue 10X 1 nogcoeamHuTe LWyn k nepsomy kaHany (CH1). ObecneybTe
HaJeXHbI KOHTaKT BXOQHOro pasbema co Lwynom. [logcoeanHute

4

KOHUMK LLyna K pasbemy BbIXOAA CWUrHana KOMMEeHcauuu Liynos, a
3aXMM 3a3eMMNEHNS — K 3a3eMMSIIOLLEMY MPOBOAY KOMMEHcaUun Ly-
nos. flanee BkntounTe kaHan CH1 n HaxmuTe kHonky [AUTO].

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

A Tu rutt

MepekomneHcauusa MpaBunbHasa komneHcaums  HepokomneHcaums

PucyHok 1-8. Koppekuusi KoMneHcaLumm LLymoB.

3) Ecnu BbI BUAnTE hopMy curHana cooTBETCTBYIOLLME NEPEKOMMEH-
cauuu unv HeJOKOMMeHcaLUmu, NOACTPONTE NEPEMEHHYIO EMKOCTb Ha
Lyne ¢ NOMOLLbIO OTBEPTKU C HEMETanNIMYECKON PYKOSTKON Tak, YTo-
6bl Nony4nTb POPMYy CUrHarmna, COOTBETCTBYHOLLYIO MPaBUIIbHON KOM-
neHcauum.

ABmeane! Bo usbexaHne nopaxeHusi 3MeKTpUYECKUM
TOKOM MNPV U3MEPEHUUN BbICOKUX HanpsbkeHun obecneybTe
LenoCTHOCTb M3onsAuMn Nposoaa Lyna. He npukacantechb k
MeTanmnM4yeckum YacTaM Lyna, ecriv OH HaxoAMTCS B KOH-
TaKTe C BbICOKUM HanpsikeHUEM.

1.3. ABTOMaTH4ecKasi HaCTpoMKa ocLunnorpaMmmbl
Ocumnnorpadbl cepun UTD2000/3000 mmetoT dyHKUMIO aBTOMaTu-
Yyeckon HacTpoiikn. OHa no3BomnseT aBTOMaTUYeCcKW HacTpanBaTb
BEpTMKarbHY0 N FOPU3OHTasbHYIO Pa3BepTKy M CMeLLeHune, a Takke
pexum 3anycka B COOTBETCTBUM C XapaKTepucTMKamMn BXOOHOIO CUr-
Hana Ansi KOppeKkTHOro oTobpaxeHus ocuunnorpaMmel. Mpu aTom B
COOTBETCTBUMN C TPEBOBaHMSAMKN K aBTOMaTUYECKOW HACTPOViKe 4acTo-
Ta M3MepsieMOro curHana AormkHa 6uiTe He MeHee 50 'y, a koadhdu-
LIMEHT 3anosfiHeHWs AOMKeH npesbiwaTth 1%.

1. Nopgante namepsiemblin CUrHan Ha BXOOHOW kaHan ocuunnorpada.
2. Haxwmute kHonky [AUTO]. Ocuunnorpad aBToMaTUYecKn ycTaHo-
BUT BEMUYMHBLI CMELLEHNS, KOIMULIMEHTbI Pa3BEPTKN U PeXuM 3a-
nycka. Ecnu Bam noTtpebyeTcsi Gonee peTanbHasi HacTpolika, Bbl
MOXeTe BpY4YHYl0 MOACTPOWUTL BCE NapameTpbl Nnocrne npoBeaeHus
aBTOMaTWU4ECKON HAaCTPOMKU AN ONTUMAarbHOrO OTOBpaXeHWs cur-
Hana.

1.4. O3HaKOMIeHMe C CUCTEMOMN BEPTUKaIIbHOMN pa3BepTKU
Kak nokasaHo Ha pucyHke 1-9, B 30He ynpaBneHus BepTuKarbHOMN
LWKanon HaxoauTca psa KHOMOK u perynsitopoB. Cnepylowmve nen-
CTBMS NOMOTYT BaM 03HaKOMUTBCS C MX UCMOMNb30BaHNEM.

VERTICAL

PucyHok 1-9. 3oHa ynpasneHus BepTUKanbHOW LLKanon Ha naHenu
ynpasneHuns ocumnnorpacos ¢ 5,7-A40MOBBIM Aucnneem (cneea) n
7-AMMOBBLIM Ancnneem (cnpaea)

1. MNoBOPOTOM perynsTopa BepTUKaNbHOTO CMELLIEHWUS curHana nome-
CTUTE ocCUMNMorpaMMmy B LEHTP OkHa. Perynsitop BepTuKanbHOro
CMeLLEeHUst curHana no3BomnseT ynpaBnsiTb MOMOXEHWEeM OCLMIINIO-
rpammMbl MO BepTuKanbHOW ocu. Mpu noBopoTe perynsitopa 3HauoK,
oTobpaxaloLmin ypoBeHb noTeHuuana 3emnu GyaeT nepemellatbes
BHW3 UNW BBEPX BMECTE C OCLIMINOrPamMMONn.

CoBeTbl N0 U3MEpPEeHUsm

Ecnn BbiOpaHa pa3Bsidka kaHana Mo MOCTOSHHOMY TOKY,
MOCTOSIHHYIO COCTaBMISAIOLLYI0 TOKa MOXHO ObICTPO u3Me-
pUTb, N3MEPUB Pa3HOCTb MOTEHLMANoB MeXdy CUrHanoMm u
3emnen (HyneBbIM NoTeHuMarnom).

Ecnn BbibpaHa pa3Bsidka kaHana Mo nepemMeHHOMY TOKY,
NOCTOSIHHAA cocTaBnsowWwas curHana byaeT otceyeHa. Ta-
KOW pexuMm no3BonsieT otobpaxaTb NepemMeHHyl CocTaBs-
NALLYI0 curHana ¢ 6onbluen YyBCTBUTENbHOCTbIO.




Wcnonbsynte kHonky [SET TO ZERO] gns 6bictporo BO3-
BPALLEHNA K HyneBOMYy MONOXeHWI0 06onx aHanorosbIX Ka-
Hanos No BepTUKanm.

OTa KHoMnka nossonsieT cobpacbiBaTb BepTUKANbHOE CMelLLe-
Hve / ropu3oHTanbHoe CMelleHue / 3afdepxKy B Hynesoe
nonoxeHue (LeHTpanbHy TOYKY).

B ocuunnorpacgpax mogenern UTD2000L/2000EX c nomo-
LLIbIO 3TON KHOMKM ypOBEHb 3anycka byaeT copacbiBaTbCs Ha
50% amnnutyapl curHana

2) N3meHsiTe BepTMKanbHble HACTPOMKW, OTCMEXMBas WU3MEHeHue
MHPOPMaLIMK O COCTOSHUM.

Bbl MoXeTe OueHUTb U3MEHeHVs [duana3oHa BepTUKanbHOW
pa3BepTKM MO MNOKa3aHWAM CTOMOLA COCTOSHUA B HWDKHEM Yriy
aucnnes. MameHute cooTHolleHue «BoOnbT/genexHve» (B/gen) no
BEpTVKanM MOBOPOTOM perynatopa BepTuKanbHOW LiKanbl. Bbl
obHapyxwuTe, YTo B CTONGLE COCTOSIHUSI COOTBETCTBYHOLLMM 06pasom
M3MEeHUNocb 3HaveHne auanasoHa. Haxwuwute [CH1], [CH2], [MATH]
unn [REF], n Ha gucnnee otobpasutcs COOTBETCTBYHOLLEE MEHIO,
3HaK, ocuunnorpamma " WHpopmauma o AuanasoHe
cooTBeTCTByloWero  kaHarma. [pu  pabote ¢ mogensmu
UTD2000C/3000C n UTD2000E/3000E Bbl Takke MOxXeTe HaxaTb
kHonKy [OFF], 4ToBbl 3aKpbiTh BbIOPaHHbIV B AaHHbBIA MOMEHT KaHarn.
B mopensx UTD2000L/2000EX BblOGpaHHbIA kaHan OTKMYUTCS Npu
NMOBTOPHOM HaxxaTuu Ha kHonku [CH1], [CH2], [MATH].

1.5. O3HakoMneHue C CUCTEMOWN FOPU3OHTaNbLHOM pas-
BEPTKMU
Kak nokasaHo Ha pucyHke 1-10, B 30He ynpaBneHus ropusoHTanbHomn
paaBepTKon HaXoguTcA oAHa KHOMKa 1 ABa NMOBOPOTHbLIX peryndatopa.
Cneaywlime AencTBUS NOMOrYT BaM O3HAKOMUTLCH C MX UCMOMb30-
BaHUEM.

HORIZONTAL
4 POSITION p

SECIDIV

PucyHok 1-10. 30Ha ynpaBneHust ropu3oHTanbHon pa3BepTKon Ha
naHenu ynpasnexus ocuunnorpados ¢ 5,7-410MMOBbIM Aucnneem
(cneBa) n 7-groiMOBLIM Aucnieem (crnpasa)

1) MNMoBopoTOM perynsTopa ropusoHTanbLHON pa3BepTKN U3MeHseTcs
LieHa JeneHnsi ropu3oHTanbHON LUKarnbl, COOTBETCTBEHHO M3MEHSEeT-
ca uHpopmaumsa B cTonbue cocTosHuA. MNoBepHUTe perynaTtop ropu-
30HTanbHou wkanbsl [SCALE], 4ToObl U3MeHWTb AnanasoH pa3BepTku
B cekyHaax Ha genenue (SEC/DIV). Bbl obHapyxuTe, 4TO TeKyLUMiA
cTonbeL, COCTOSIHUSA N3MEHWUICSA COOTBETCTBYOWMM obpasom. Anana-
30H WM3MEHEHUsi CKOPOCTW FOPU3OHTanbHOW pa3BepTKM COCTaBnsieT
2 Hc/penenne —50 c/penexue c warom 1-2-5.

* [NpuMevaHne: guanas3oH rOpPU3OHTanbHOW pa3BepTKU 3aBUCUT OT
mopenu ocuunnorpada.

2) NcnonbayiTe perynatop ropuaoHTansHoro cMetleHusi [POSITION]
AN HaCcTPOWKWM MOMOXKEHUS1 OCLMNIIOrpaMMbl Ha FOPU3OHTanbHOW
LWkane. Perynsitop ropy3oHTanbHOro CMeLLEHUs yNpaBnseT CABUIOM
3anycka. Koraa ata dyHkuMs mcnonb3yeTcs Afs cABWra nos3vumm
3anycka, npu NoBOpoTE PErynsiTopa ropuU3oHTaNbHOr0 CMELLEHNS Bbl
yBUAMTE NepemeLleHne OCLMINorpamMmmMbl MO ropu3oHTasnu.

3) Haxmute kHonky [MENU] npu pabote c ocuunnorpacdom c 5,7-
aronmosbiM aucrineem unu kHornky [HORI MENU] npu pabote ¢ oc-
umnnorpadom C 7-AVMOBLIM AUCMNeeM AN OTOOPaKeHWs MeHIo
npubnmkexus ocumnnorpammel (ZOOM). Haxogsicb B 3TOM MeHIo,
HaxxmuTe [F3] ansa BknoyeHWs pexvma yBenuyeHus dparmeHTa okHa
(Window Extension). [ina BbIxoda U3 pexuma yBenuyeHuns pparmeH-
Ta okHa HaxmuTe [F1] 1 BepHUTECH K OCHOBHOW BPEMEHHOW LUKane
(Main). B aTomM MeHI0 Bbl MOXeTe yCTaHOBUTL Bpemsi 3agepxku (Hold
off).

KHonka pns 6bicTporo BO3BpalleHMA caBUWra MOMEHTa
3anycka K HyneBOMY MOMOXeHUI0.

KHonka [SET TO ZERO] no3sonsieT GbICTPO BEPHYTbCS K
HyneBOMY MOMNOXEHWIO, BO3BPALLLAS MOMEHT 3anycka K LieH-
TpanbHOW TOYKe MO BepTuKanu. Bbl Taioke MoxeTe noacTpo-
UTb MOMOXEHWe OCLMMNorpaMMbl NOBOPOTOM perynatopa
ropusoHTansHoro cMelleHnsi (POSITION).

OnpepeneHue:

MomeHm 3arnycka o6o3Ha4yaeT Tekyllee NONoXeHWe TOuUKW
3anycka OTHOCUTENbHO LEHTpanbHOM TOYKM Aucrnes oc-
uunnorpadga. [loBopaunBasi perynstop ropvM3oHTanbHOro
CMeLLieHUs, Bbl MOXeTe nepemMellaTb TOYKY 3amycka no ro-
pW30HTanw.

Badepxka 0603Ha4YaeT 3a4aHHbIN NPOMEXYTOK BPEMEHW [0
BO30OHOBMEHNA BO3MOXHOCTW Ccriegytoliero 3anycka. Bpe-
M$i 3a[iepPXKKV YCTaHaBMUBAETCS MOBOPOTOM MHOTMOYHKLMO-
HasIbHOro MOBOPOTHOrO perynsropa.

1.6. O3HaKOMIeHMe ¢ CMCTeMOM 3anycka

Kak nokasaHo Ha pucyHke 1-11, B 30He ynpasrieHua 3anyckomMm pacno-
NOXeH OAWH MOBOPOTHbLIN PErynsaTop U ABE UK TpU KHOMKK ynpasne-
HUA. Cne,uy}ou.me ,D,eVICTBVIH nomMorytT BaMm O3HakKOMUTbCA C UX UC-
nonb3oBaHMEM.

TRIGGER
A LEVELY

TRIGGER
£ LEVEL

TRIG
MENU
| FOI
| ELP

PucyHok 1-11. 3oHa ynpaBneHus 3anyckoM Ha naHenu ynpasneHus
ocuunnorpados ¢ 5,7-A0MOBbLIM AUChNeem (criesa) U 7-40MOBbIM
aucnneem (cnpasa)

1) Vicnonb3ymnte perynsatop Anst USMeHeHus ypoBHS 3anycka. Ha auc-
nrnee Bbl YBUAMTE 3HAYOK, YKa3blBaIOLIMIA ypOBEHb 3amycka. 3Hayok
nepemMeLLaeTcs BHWU3 WNM BBEPX COOTBETCTBEHHO MOBOPOTY peryns-
Topa. B mpouecce nsameHeHVs ypoBHs 3arnycka Ha Aucnnee otobpa-
XaeTcs M3MEHSIIoLLeecs 3Ha4YeHne YpoBHS 3arycka.

upling

PucyHok 1-12. MeHio HacTpoliku 3anycka

2) Haxwmute kHonky [TRIGGER MENU] B 30He ynpaBneHus 3anyc-
KOM, 4TOObl Bbl3BaTb MEHIO HACTPOMKM 3anycka Ans W3MEeHeHWs
HacTpoek (PucyHok 1-12).

Haxwmute [F1] n Bbibepute 3HayeHne Edge (3anyck no cdpoHTy) Ans
Tuna 3anycka (napametp Type).

Haxmute [F2] n BbiGepute 3HaveHne CH1 napamertpa Source (uc-
TOYHUK 3anycka).
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Haxwmute [F3] n BbibepuTe 3HayeHue Rise (HapacTawowmini dpoHT)
napametpa Slope (Tvn dpoHTa).

Haxmute [F4] n BbiGepuTe 3HayeHve Auto (aBTOmMaTUyeckwitl) napa-
meTpa Mode (pexum 3anycka).

Haxwmute [F5] n BbiGepute 3HayeHne AC (CBA3b MO nepemMeHHOMY
ToKy) napameTtpa Coupling (pa3Bs3ska 3anycka).

3) Haxwmute kHomky [50%] npw pabote c ocuunnorpagom c 5,7-
AtoiMoBbIM aucnineem unu kHonky [SET TO ZERO] npu pabote ¢
ocuunnorpacdom C 7-4ONMOBbLIM AWUCMNEEM Afsi YCTAaHOBKM YPOBHS
3anycka Ha cepefuHy amnnuTyabl curHana 3anycka.

4) Haxxmute kHonky [FORCE] ans npuHyauTensHoW reHepauum ogHo-
KpaTHOro curHana 3anycka, kotopasi 06blYHO MCMONb3YeTCs B PeXu-
Max HOpMarnbHOro N OQHOKPATHOrO 3anycka.

naBa 2
HACTPOWKU NPUBOPA

Bbl 03HaKOMWUNUCH C OCHOBHbLIMW ONepauusiMi yrnpaBlieHUsi BepTUu-
KanbHOM N rOpU30HTaNbHOWM LUKaNon U MeHK cucTeMbl 3arnycka. [Mo-
cne NpoYTeHWs rMaBbl Bbl OOMKHbI ObiTb CMOCOGHBLI UCMONb30BaTh
MEHI ONsi HacTpovku Bawero ocumnnorpada. Ecnu Bbl ewe He
OCBOWNMMW 3TV MEeTOoAbI U onepauun, obpaTtuteck k nase 1.

HacToswas rmaBa cogepXuT MHOpMaLmMio O criegylowmx onepaum-

AX:

e HacTpoika cucTembl BepTMKanbHON pasBepTKN C MOMOLLbIO KHO-
nok [CH1], [CH2], [MATH], [REF], [OFF], [VERTICAL POSITION],
[VERTICAL SCALE]

e HacTpoika cuCTEMbl TOPU3OHTaNbHOM Pa3BEPTKM C MOMOLLbIO
kHonok [MENU] (vnn [HORI MENUJ), [HORIZONTAL POSITION],
[HORIZONTAL SCALE]

e Hacrtpovika cuctembl 3anycka c nomolybto kHornok [TRIGGER

LEVEL], [MENU], [50%], [FORCE]

Hactpoiika meToga BeiGopkv [ACQUIRE]

Hactporika gucnnes [DISPLAY]

CoxpaHeHve 1 Bbl30B AaHHbIX U3 namatm [STORAGE]

HacTpoiika BcnomoratenbHbix dyHKumn [UTILITY]

AstomaTtunyeckme nsmepenusi [MEASURE]

KypcopHble nsmepexusi [CURSOR]

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

PekomeHayeTcsi BHUMATENbHO U3y4nTb 3Ty rnaBy Afs Nyyllero no-
HUMaHWS pasnnUyYHbIX U3MEepPUTENbHBIX OYHKUMIA U CUCTEMBbI yrpaBe-
Hus ocumnnorpadamu cepum UTD2000/3000.

2.1. HacTpoika cucteMbl BepTUKaribHOW pa3BepTKu
Mep.bin kaHan (CH1), BTopon kaHan (CH2) n HacTpoiku.

Kaxgbln kaHan nMmeeT CBOE MEHIO yrnpaBneHns BepTMKanbHOW LuKa-
non. Kaxpblii napameTp ycTaHaBnNMBaeTCs MHAMBUAYANbHO ANS KaX-
noro kaHana. Kak nokasaHo B Tabnuue 2-1, cuctema MoxeT oTobpa-
XaTb MeHIo onepauuii ¢ kaHarnom CH1 nnm CH2 npu HaxaTum dyHK-
umoHanbHbIx kHonok [CH1] nnu [CH2], cooTBeTCTBEHHO.

Tabnuua 2-1 MNoACHEHUA K MEHIO HACTPOMKMU KaHanoB

Mapawmer, OCTYNHbIe
p P Rocry Onucanue
MEeHI 3HaYeHus
AC OTcekaeTcsa NOCTOsSIHHAs COCTaB-
naLan BXOAHOro curHana
. MponyckatoTcs U NOCTOsIHHAS, U
Coupling DC
nepeMeHHasi cocTaBnsioLmne Bxoa-
(pasBsaska)
HOro curHana
GND Ha kaHan nopaeTcs noteHuman
3a3eMieHust
OrpaHuyeHue nonockl nponycka-
BW Limit ON Hus go 20 MIy, 4Tobbl yMEHbLWNTL
(nonoca BbICOKOYACTOTHbIiA LLYM
nponyckaHusi) OFF Be3 orpaHuyeHus nonock! nponyc-
KaHus
pybas perynuposka koacpdmum-
Coarse €HTa OTKINOHEHUs N0 BEPTUKANU C
VOLTS/DIV warom 1-2-5
(BonbT/OEneHne) ToyHasi HacTpolika B npegenax
Fine wara rpybon HacTporkn Ans ynyy-
LUEHWS pa3peLleHmns Mo BepTukanu
1X BblGepute ofHy U3 BEMYMH KO-
10X acpduumeHTa ocnabnenus wyna,
Probe (wyn) 100X COOTBETCTB -
VIOLLYIO YCTAHOBNEHHO
1000X My Ha wyne koadduumeHTy

MHBepcusi ocumnnorpaMmbl BKIT.
HopmanbHas ocumnnorpamma

Reverse phase ON
(MHBEpCUS) OFF

1. HacTpoiika pa3Bs3ku kaHana

B kayecTBe npvmepa npumem, YTO CUrHan NoaaeTcs Ha NepBbli Ka-
Han. MNycTb u3mepsiembll curHan npeacTaBnsieT coboil CUHycou-
AanbHoe konebaHue, coaepxalliee NOCTOSHHYIO COCTaBMSAIOLLYHO.
Haxmwute [F1] ansa Beibopa 3HayveHuss AC napametpa Coupling. Mpu
39TOM YCTaHaBNMBaEeTCH CBSI3b MO NepemMeHHOMy TOKy. lNMocTosiHHasi
cocTaBnsaoLas nsmepsemMoro curHana 6yget otcekatbcs. Ha guc-
nree NosiBUTCS creayloLas ocuunnorpamMmmMa.

upling Hactpovika
- pasBs3Kku No
BY Limit nepemMeHHomy
TOKY

0ff U
 CHl

PucyHok 2-1. OTceyeHne NOCTOSHHON COCTaBNAOLLEN curHana

Haxwmute [F1] ansa Bbibopa 3HaveHuss DC. B atom pexvme nponyc-
KalTCs U NepemMeHHasi, W MocTosiHHas cocTaensowme. Ocuunno-
rpamma GyneT BbIrnsgeTb crieayowmm obpasom:

Hactporika
pa3Bsi3ku No
NMOCTOSIHHOMY
TOKY

Invert

PucyHok 2-2. OgHoBpemMeHHOe o0TobparkeHne nepemMeHHoN 1 NocTo-
SIHHOWM COCTaBNSAOLLMX CUrHana.

Haxwmwute [F1] ans Boibopa 3HadeHust GND. Tenepb BxoaHoOW KaHan
3a3emneH. M nepemeHHasi, U NOCTOsIHHAA COCTaBMsOLLME CUrHana
oTcekaloTcs Ha Bxoge. Ha aucnnee otobpasuTcs crneayowas oc-
uunnorpamma.

Lavie HacTpoiika 3a3em-
NeHusi kaHana

PucyHok 2-3. OTcekaloTcsa U nepemMeHHas, U NOCTOsIHHAs COCTaBns-
lolme curHana.

I'Ipmme‘-lane: B 3TOM pexXume CUrHan OCTaeTCA NOAKMIOYEeHHbIM K
Lenn BXoAHOro kaHana, Xota n He OTOGDa)KaeTCH Ha gucnnee.

2. Hactpoiika orpaHu4eHusi Nonocbl NponycKaHusi

B kauectBe mpumepa paccMoTpuMm curHan ¢ yactoton 40 My, no-
OaHHbI Ha Bxop kaHana CH1. CnepyeT Haxatb Ha kHonky [CH1],
4yTObbI OTKPbITL kaHan CH1, a 3aTtem HaxaTb Ha kHonky [F2], 4Tob6bl
Bbl6paThb 3HaveHwe OFF gns napametpa BS Limit.

Mpn aTom nomoca nponyckaHWs KaHamna coBrnagaeT C MOHOW Noro-
Col mponyckaHusi ocuunnorpada, 1 BbICOKOYACTOTHbIE KOMMOHEHTbI
curHana nponyckawTca B kaHan. CooTBeTCTBYWOLMIA BWA AMCNNes
npuBeaeH Ha puc. 2-4.



upling

BW Limit

OrpaHuveHue
nonocbl
nponycKaHusa
OTKIIOYeHO

Probe

Irvert

PucyHok 2-4. Bug gucnines 6e3 orpaHnyeHus nornHon nomnockl npo-
nycKaHusi.

HaxmuTe Ha kHonky [F2], 4tobbl BbiGpaTh 3HaveHne ON ansa napa-
meTpa BS Limit u cywecTBeHHO nogaBaTb BbICOKOYACTOTHLIE KOMMO-
HEHTbI 1 WyM ¢ YacTtoTon bonee 20 MI'u, cogepxalinecs B usmeps-
emoM curHane. CoOoTBETCTBYHOLLMIA BUA AUCNNEs NPUBEAEH Ha puc.
2-5.

wpling

BN Limit
on OrpaHu4yeHne

Volte/Div nonocobl
nponycKkaHusa
Ha 20 My

Imvart
(OFF

SHaM0oK orpaHuyYeHNA
nonocbl NponycKkaHUA

PucyHok 2-5. Bua aucnnes npu orpaHnyeHMn nonockl NponyckaHms

3. HacTtpoiika koadpcmumeHTa ocnabneHus wyna

Onsa cornacoBaHusi C YCT@HOBMEHHbIM Ha Lyne KoadULMEHTOM
ocnabneHusi Heob6xoAMMO BbIGpaTb COOTBETCTBYHOLLMIA KOIDDULMEHT
ocnabnenus wyna B MeHI0 ynpasrneHust kaHanoMm. Hanpumep, ecnu
koadbduumeHT ocnabnenns Lyna coctasnset 10:1, cooTBeTCTBYO-
Wi koadpdmumeHT B MeHto byaet 10X. MpumeHsiiTe TOT e noaxon,
K APYrM 3Ha4YeHnsam koaddurumeHTa Ana obecneyeHnst NpaBuiibHOro
0TOBPaXKEHNS UMEPSEMOrO HanpPsHKEHUSI.

Ha PucyHke 2-6 npeacTaBneH gucnnen, COoTBETCTBYIOLUMIA YCTaHOB-
ke koadpcpuumeHTa ocnabnenus wyna Ha 10:1

Coupling

B¥ Limit

ko3adchrLmMeHT
ocnabneHuA

wyna

PucyHok 2-6. YcTaHoBka koadhdmumeHTa ocnabneHus Lyna B MeHIo
KaHana.

4. HacTpoiika BepTukanbHoun paseptku VOLTS/DIV

Bbl MoxeTe perynupoaTb KOIPMULNEHT OTKNOHEHWS MO BEpPTUKanu
VOLTS/DIV (BonbT/geneHve) B pexume rpyboii nnbo ToYHON
HacTponkn. B pexume rpybont Hactporikn COARSE TUNE, 3HayeHne
VOLTS/DIV B 3aBMCMMOCTU OT MOAENU WU3MEHSIETCH B npefenax
2 mB/gen — 5 B/gen (unu 10 B/gen) vnn 1mB /gen — 20 B/gen ¢ wa-
rom 1-2-5. B pexume TouHom Hactponkun FINE TUNE Bbl MoxeTte
N3MEHATb KOIMPMULMEHT OTKMOHEHWS MEHbLUMMW LiaramMn B npeje-
nax TekyLiero gvanasoHa. Takum obpa3oM, MOXHO NnaBHO, NMPOX0oAst
Yyepes BCe 3HAYEHWs, U3MEHSATb KOIMPMULMEHT OTKNOHEHUS B YyKa-
3aHHOM AManasoHe.

YcTaHoBneH

HaCTPOMKN

PucyHok 2-7. I'pybas n ToyHas HacTpoiika koadpduuveHTa BepTu-
KanbHOW pa3BepTKu

5. MluBepTUpOBaHMe curHana
Mpy WHTBEPTUPOBaHWUM CUrHana ocuunnorpaMMa oTpaxaercs Mo
BEpTMKanM OTHOCUTENbLHO YpOBHA 3eMnun. Ha pucyHke 2-8 npeacras-
neHa ucxogHas ocuunnorpamma. Ha pucyHke 2-9 nokasaHa vHBep-
TUPOBaHHasA OCLMIIOrpamMmmMa.

BY Lmit

HewnHeepTuposaHHas
< ocuunorpaMma

BY Limt

MHBepTupoBaHHas
ocuunnorpaMmma

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

Onepauum ¢ maTeMaTU4eCKUMU PYHKLUAMU

MaTemaTtuyeckue BbluMCMTENbHbIE (DYHKUMWM NpeacTaBnsoT cobon
oTobpaXkeHVe pe3ynbTaToB onepauuin CIOXKeHUs!, BblYUMTAHNUSA, YMHO-
XeHus, aeneHns u GeicTporo npeobpasoBaHus Pypee (BMNP, FFT)
ONa NepBoro ¥ BTOPOro kaHamnoB. B MeH0 oHW oToGpaxatoTcs crne-
ayowym obpasom:

urced

Ch1  2.00v

WHaukaTop MaTeMaTUYECKUX
onepalmi

PucyHok 2-10. MNpumeHeHne matemaTu4eckmx dyHKUMIA

PEXUM TOYHOM
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Tabnuua 2-2. OnncaHve MeH MaTeMaTUYeCKMX PYHKLIUIA

Mapamer, OCTYMHbIE
p P |Bocty OnucaHue
MEHI0 3HayYeHus
Type (Tvn .
ype ( . Math BbinonHeHvne onepauunn +, -, X, =
yHKLMI)
3a ucxoaHkIn curHan 1 npuHnmaeT-
Sourcel CH1 A P
(MCXOQHLii Csi ocuuMnsiorpamMma nepBoro kaHana
A 3a ucxoaHhbIn curHan 1 npuHnmaeT-
curHan 1) CH2
cs ocuunnorpaMMa BTOpOro kaHana
. McxogHbii curHan 1 +
MCXOOHbIV curHan 2
MexopHbiv curHan 1 —
Operator MCXOAHbIV curHan 2
(onepatop) X McxoaHbin curHan 1 x
MCXOOHbIV curHan 2
/ McxogHbii curHan 1 =
MCXOOHbIV curHan 2
3a MCcxoaHbIN curHan 2 NnpuH1MaeT-
Source2 CH1 A P
(MCXOQHLI Csi ocuuMnsiorpamMma nepBoro kaHana
A 3a McxoaHbIN curHan 2 NnpuHnMaeT-
curHan 2) CH2
cs ocuunnorpaMMa BTOpOro kaHana

CnekTpanbHbI aHanu3 metogom BMN®

C nomolubto anroputma BrN® (6eicTporo npeobpasoBaHus Pypbe) Bbl
MoXeTe npeobpa3oBaTb curHan kak dyHkumio BpemeHn Y(t) B curHan
Kak dpyHkumo yactotbl. C nomolbio BMd ynobHo Habniopatb cne-

Aywune Tunbl CUrHanoB:

L4 M3MepﬂTb rapMoOHUYECKME KOMMOHEHTbI CUrHana 1 UCKaXKeHud,

BHOCVMbIE B cUrHan obcneayemMoi cuctemon

e [1eMOHCTPMPOBAaTb XapaKTEPUCTUKM LLyMa B MOCTOSIHHOM CUrHarne
e AHanuaupoBaTb konebaHus

Tabnuua 2-3. MosicHeHUs k MeHo BbiCTporo NpeobpasoBaHus Pypbe

Mapawmer OCTYMHbIe
P P |Rocy OnucaHue
MEHI0 3Ha4YeHusA
Type (Tvn FFT BbinonHexune onepauuin 6b1cTPOro
DYHKLMIA) npeobpasoBaHns Pypbe
3a ncxogHbl curHan npuHMMaeTcs
Source CH1 A P
(MCXORHBH ocuunnorpaMmma nepBoro kaHana
3a ucxoaHbIn curHan npuHUMaeTcs
curHan) CH2
ocuunnorpamma BTOpOro kaHana
Hanning YCTaHOBNEHO OKHO X3HHWHra
. Hamming YCTaHOBNEHO OKHO X3aMMUHra
Window (okHo)
Blackman YcTaHOBNEHO okHO bnakmaHa
Rectangle |YcTaHoBneHO NpsiMOYrofnbHOE OKHO
Vertical
Be TﬁKtaJc':I:Hble Vrms YcTaHaBnuesaeTcs eaMHuLa name-
P dBVrms peHns Vrms unu dBVrms
e4VHULbI

Kak pa6otatb ¢ doyHkumsimu BINod

CurHanbl ¢ NOCTOSIHHOW COCTaBAOLLEN BbI30OBYT BO3HUKHOBEHMWE
oLWNBOK MNW caBura cnekTpasnbHbIX COCTaBNSAOWMX B pesynbrate
BMN®. [Ona nogaeneHusi NOCTOSIHHOW COCTaBrsitowen Bbibepute
pa3Bsi3ky Mo nepemeHHoMy Toky. [Ins nogaenexus 6enoro wyma u
LymMa AMCKPeTM3auuu, BbI3BaHHOTO OAMHOYHLIMU UMM MOBTOPSItO-
LWMMUCS MMNyNbCcamu, BbIGEPUTE PEXMM perucTpaumn curHana

«ycpegHeHue» (average).

Bbi6op okHa BIN1®

Ocuumnnorpad nossonsieT npou3soanTe BI® 3anucu curHana orpa-
HUYEHHOW MO BPEMEHMW ANMHbI B NPEANONOXEHUN O TOM, YTO CUrHarn
Kak (DyHKUMSA BpeMeHu ABnsSeTcs GeCKOHEYHbIM U NEepUoaNYECKUM.
Ecnu anuHa 3anvcu cooTBETCTBYET LENIOMY YUCIy NEPUOAOB, CUrHAr
MMeeT OAVHAaKOBYI aMnnuTydy B Hayane M B KOHLUe, Mpy 3TOM He
BO3HUKAET paspbiBa ocuunnorpaMmmbl. OgHako ecrnv AnvHa 3anucu
He coBnajaeT C LenbiM YMCIIOM NepuoAoB, TO aMnNNUTyaa B Hayane n
KOHLe 3anucu GyayT oTnmuyaTbes, AaBasi pas3pbiB B TOYKE COeauHe-
HVS, BINUSAIOWMA Ha BbICOKOYACTOTHbIE KOMMOHEHTbl pe3ynbTata
BlN®. B yacTtoTHOM npeacTaBneHun 3To SABNeHMEe U3BECTHO Kak Mpo-
caymBaHue crnekTpa. Ytobbl He AONYCTUTbL NPOCaYNBaHNSA, UCXOAHbBIV
CUrHan yMHOXaeTcsl Ha (OYHKLMIO OKHa, U Takum 06pa3om, 3HaueHus!
Hayana u KoHua 3anucu NpUHyOUTENbHO YCTaHaBNMBAOTCA B HOIMb.
[Ons BbiGopa Hanbonee noaxoasiuen yHKUMU obpaTUTECh K HUxXe-
cnepytowen Tabnuue 2-4.

Tabnuua 2-4
PekomeHAyeMbI 06bEKT
OkHo BN® Oco6eHHOCTH d
NPUMEHeHUsA
BbIGpockl unm GbicTpble
OTnunyHoe paspeLleHne |UMNYnbChl, Koraa ypoBeHb
Mo YacToTe, Hanxya- CUrHana B Havane u KoHue
Luee paspelleHVe No  |oAuHaKoB. MapMoHuyeckue
MpsimoyroneHoe .
(Rectangle) amnnuTyde. B ocHOB-  |curHanbl C NOCTOAHHOMW
HOM CXOZHO C pe3yfb- [4acTOTOW U aMNAUTYOOW.
TaTom BIN® 6e3 npu-  |LLMpokononocHbI 6enbi
MEHEHWS OKHa. LLIYM C MEAJIEHHO MEHS0-
LLMMCS CNIEKTPOM
PaspelueHuve no vacto-
X3HHUHra [Mepuogunyeckne curHanbsl n
) Te nyulle, Yem y npsi- _
(Hanning) Y3KOMONOCHbIN LyM.
MOYronbHOro okHa
PaspeLueHne no vyacTo- |Bbibpocskl unu beicTpble
XaMMUHra  |Te nuLb He3HauuTenb- (MMNyIbChl, KOTAa YPOBEHb
(Hamming) [HO nyulle, 4yem y OKHa |CMrHana B Hayarne v KoHLe
X3HHWHra CUIIbHO pasnuyaeTcsl.
Haunyywee paspelue- |B ocHoBHOM ncnonb3ayetcs
BrnakmaHa  [HMe Mo amnnuTyAe Npy |Ans noucka BbICLUKX rap-
(Blackman) |Hauxygwem paspelle- [MOHWMK B O4HOYACTOTHbIX
HWK Mo YacToTe CcUrHanax.
OnpepeneHus:

Pa3peweHune BI®d: oTHOLWEHNE YACTOTbl AUCKPETU3aLMK K
yncny Touvek ans Brd. MNpu dukcupoBaHHOM 4yucrne Touvek
ona BlMNd Gonee Bbicokas 4yacToTa AMCKpeTU3auum OaeT
nydllee paspeLleHue.

YacTtoTta HankBucta: [lns BoccTaHOBNEHUS (DOPMbl CUTHa-
na Mo CnekTpy Npuv 3anucy curHana c yactoton f yacTtoTa
auckpeTusauum gorkHa bbiTb He MeHee 2f. 3To Tak Hasbl-
BaeMbli Kputepui ctabunbHocTn Haviksucta, npu atom f
Ha3sblBaloT YacToTon HavikBucrta, a 2f — yactoTon AUCKpeTuH-
3auun HarikeucTa.

OnopHas ocuunnorpaMmma

B kauectBe onopHon ocuunnorpammel ¢ umeHem RefA wunu RefB
UCMOMb3yNTe OCUMMINOrpamMmy, COXpaHEHHYIO B 3HEPrOHE3aBUCMMOM
namatu ocumnnorpada wnm Ha BHewHem USB-HocuTene AaHHbIX.
[Ons Bbl30oBa M3 MaMsATU UMW 3aKPbITUSI OMOPHOW OCLMMIIOrpammbl
BbIMOSHUTE CcreayoLwme AenCcTBus:

1) HaxxmuTe Ha kHonky [REF] Ha naHenu ynpaBneHusi ocuunnorpada
¢ 5,7-grorimoBbiM aucnneem unu Ha kHonky [STORAGE] Ha naHenu
ynpaBneHua ocuunnorpacga c 7-4MMOBLIM - AguchneeM  (cepum
UTD2000L/2000EX).

2) insa BbiGopa onopHow ocuunnorpaMmmel RefA HaxmumTe Ha KHOMKy
[RefA] 1 BbibepuTe UCTOYHWK AaHHbIX, 3aTeM BbibepuTe agpec co-
XpaHEeHHON OCLMNMorpaMMbl B NaMAaTV BpaLLeHWeM MHOTrogyHKLIMO-
HarnbHOro NOBOPOTHOIO PerynsTopa B BEPXHEN YacTu naHenu ynpae-
neHus. Agpec onopHoON ocuuniiorpaMmmel MOXeT ObiTh BbiOpaH B ana-
nasoHe 1-10 (unn 1-20). Haxxmute Ha kHonky «call-out» Ans Bbi3oBa
OCLUMMINOrpaMmbl, COXpPaHEHHOW MO MpeABapuUTenbHO BbIGpaHHOMY
agpecy (Hanpumep, «1»). Ecnu ocumnnorpamma coxpaHeHa Ha
BHewHem USB-HocuTtene, mogkniounTte ero k ocumnnorpady. MNpu
BblIbOpe HOCUTENs AaHHbIX AOCTYMHbl ABe onuuu: ocuunnorpad /
BHewHu USB-HakonuTens (DSO/USB). Haxmute kHonky [F2] n BbI-
Gepute 3arpy3ky ocuunnorpammbl ¢ BHelwHero USB-HakonuTens.
O6GpaTnTe BHUMaHWe, YTO AaHHOE MeHi OyaeT HeakTUMBHO, Nnoka He
nogkntoyeH BHewHu USB-HakonuTenb. Bbi3BaHHas M3 namsitm oc-
uunnorpaMma oTobpasuTcs Ha aucnnee. [na Bo3BpalleHust K
npeabiayLeMy MeHH0 nocre Bbi30Ba OCLMIMIOrpaMMbl HAXXMUTE KHOM-
Ky [F5].

3) Onsa Bbibopa onopHoi ocuunnorpamMmmel RefB HaxmmTe Ha KHonky
[RefB] 1 BbIGEPUTE UCTOYHWK AAHHBIX 2, KOTOPbIA MNaHUPyeTcs uc-
nonb3oBaTh ANs AanbHeNWnX BblYMCreHui. icnonb3yite MeTOAMKY,
onucaHHy B npeablayliem nyHkTe. MiamepbTe U npoHabnogante Ha
avcnnee ocuunnorpada ocuunnorpaMMy, KOTOpyto npegronaraercs
cpaBHMBaTb C OMOpHOW. [lpoBeaute Tpebyembll CpPaBHUTENbHbIN
aHanM3 U3MepeHHOW K OMopHOW ocuunorpamMm. Ons oTobpaxeHus
OMOpHOM ocumnnorpammel Haxmute kHonky [Ref]. OnucaHvne meHto
HaCTPOMKM OMOPHbLIX OCLMNNOrpamMmm npueseaeHo B Tabnuue 2-5.



Mapametp |docTtynHble Onucanve
MEHI0 3Ha4YeHus
AJpec coxpaHeHHOW ocuunnorpam-
Mbl B 0O4HOM 13 20 NO3ULMIA.
Storage Ha BHewHem USB-HakonuTene
position 1-20 BO3MOXHO COXpaHeHne oCLmMnso-
(apnpec rpamm B 200 nosnuusix
XpaHeHwus) (konnyecTBO M agpeca NO3nuUMn

XpaHeHWsi 3aBUCAT OT MoAenu oc-
uunnorpada).

Magnetic disk DSO 3arpyska ocuMnnorpamMmmMbl U3 BHyT-

(aHepro- peHHeW namATu ocumunnorpada
He3aBUCUMBIA 3arpyska ocuMnnorpamMmmMbl C BHell
HocuTenb USB Py P
Hero USB-HakonuTens
OaHHbIX)
Close 3aKkpbITve BbI3BaHHOW OCLMNIIO-
(oT™MeHa) rpaMmbl
Callout .
Bb130B BbIOpaHHOM ocLunnorpaMmel
(BbI30B 13
13 namsaTu
namsiTu)
Cancel BosBpalleHue k npeabiayLiemy
(Bo3Bpar) MEHI0

BoamoxeH BbiGop oaHoro n3 20 agpecoB XpaHeHUsi OCLMIorpamm
BO BHYTPEHHelW namatu. [Ina 3arpy3kv U3 BHELUHeN NamsaTh NOAKMHo-
yute k ocumnnorpady USB-Hakonutens u Haxxmute kHonky [F2] ans
BblOOpa COOTBETCTBYIOLErO HOCUTENs. [nsi 03HaKOMIeHusi C MeTo-
OVIKOW COXpaHeHWs ocumnnorpaMMm obpaTuTecb K OMUCaHWI0 MEHIO
STORAGE.

2.2. HacTpouka cMctemMbl FOPM3OHTaNbLHON pa3BepTKU

PerynaTtopbl ynpasneHusi ropM3oHTanbHON pa3BepTKon

Bbl MOXeTe ncnonb3oBaTh rOPU3OHTasbHbLIN PerynsaTop Ans n3MeHe-
HUS MacwTaba ropu3oHTarnbHOW (BPEMEHHON) LUKanbl U Mo3uuum
3anycka no ropuM3oHTanu (MoMeHTa 3anycka). BeptukanbHas npamas,
COOTBETCTBYIOLAA CepenHe ropu3OHTanbHON CTOPOHbI OKHa OTO6-
paXeHus ocuMmnnorpaMM SBMAETCA TOYKOM OTCYeTa BPeMeHu Ans
ocuunnorpammbl. VMameHeHne MaclwTtaba ropvM3oHTanbHOWM LuKanbl
ncnonb3yeTca ANA PacTHKEHUS WKW CXKaTus OCLMNNorpamMmbl Mo
ropusoHTanu. CmelleHne ocuMnnorpammbl No ropu3oHTany Brieyet
3a cobovi cABUr TOYKN Havana ocLMNNorpammbl.

Perynatop HORIZONTAL POSITION («nonoxeHne Mo ropu3oHTa-
nu»): NO3BONSIET PerynmpoBaTtb MOMIOXKEHWE OCLMMNOrpamMMbl Mo ro-
pU30OHTanu (BKIMYasi OCUMMIIOrpaMMbl, MOMyYeHHble B pesynbTaTte
mMaTeMaTu4eckux onepauuit). YyBCTBUTENBHOCTb 3TOrO perynstopa
U3MEHSIETCS B 3aBMCMMOCTH OT MacluTaba no ocu BpeMeHw.

Perynsatop HORIZONTAL SCALE («macwTab no ropusoHTanm»):
NO3BONSIET perynupoBaTb FOPU3OHTaNbHYl0 pa3BepTky (Maclitab
LUKanbl BpEMEH), TO eCTb KONMMYeCTBO cekyHa/AeneHve (sec/div). Ec-
1N BKIMIOYEH PEXWM yBENUYEHUs chparMeHTa ocLmMnnorpamMmmbl No ocu
BPEMEHWN, MOXHO WCMOMb30BaTb 3TOT PerynAtop AN W3MEHeHWs
3a[1ePXKKN, CKaHUPYS BPEMEHHYIO OCb, W WU3MEHSTb LUMPUHY OKHa.
MoapoBHOCTN OnMCaHbl B ONUCaHUN peXxuMa yBenuyeHust dparmeH-
Ta. Mpu paboTe ¢ perynaTopamu ropM3oHTarnbHOM pa3BepTku Ha Anc-
nrnee oTobpaxaeTcsa MEHI0 HaCTPOWMKW FOPU3OHTalbHOW pasBepTKu
(cm. Tabnuuy 2-5).

Tabnvua 2-5

MapameTp |docTynHble
MeHH 3HaveHus

OnucaHue

1. BkntoyeHe 0CHOBHOIO pexvma ropu-
Main 30HTanbHOW pa3BepTKM

2. OTKNOYEHVEe pexvmMa yBenMYeHns
dparmeHTa ocuunnorpaMmmbl

BxkntoyeHue pexnma yBenuyeHus dpar-
MEHTa OCLIMMOrpammbl

Window --

Hold off - PerynvupoBka BENMYUHbI 3a4epXK/ 3anycka

HORIZONTAL
4 POSITION p

[wenu

{SCALE}

SEC/DIV
PucyHok 2-11. MIHTepdelc cnuctemsl ropu3oHTanbHoOM pa3BepTkm

@ O

@ @
PucyHok 2-12. OTobpaxeHne napamMeTpoB rOpPU3OHTaNbHON pa3BepTky

PacwudpoBka nHankatopos

(D BpeMeHHOI MHTepBarn Mexay Nosvuueli MOMeHTa 3amycka (Mo
ropu3oHTanu) U LeHTpanbHON TOYKON rOPU3OHTaNbHOW LUKasbl.

@ Mosuuma MoMeHTa 3arycka, COXPaHEHHas B ONepaTUBHOM NaMaTH
@ YpoBseHb 3anycka B TekylLieM OKHe

@ KoadhdpuumeHT ropnsoHTanbHom pa3BepTku (OCHOBHas BpeMeHHasi
LiKana), B cekyHaax Ha aeneHve (c/gen).

OnpepeneHus:

Pexum Y-T: B atom pexmme no ocu Y nokasbiBaeTcsi
HanpshxeHue, a no ocn X — Bpems.

Pexum X-Y: B aToM pexume no ocu X nokasbiBaeTcs
HanpshkeHne Ha kaHane CH1, a no ocu Y — HanpspkeHve Ha
kaHane CH2.

PeXXum MenneHHOro CKaHMpOBaHMUSA: €CN FOpU3OHTasb-
Has passBepTka ycTaHoBrneHa Ha 50 mc/gen unu MeHblue,
npubop bynetr paboTtaTb B pexvume MeAneHHON BblIOOPKW.
Mpyn HabnogeHnM HU3KOYACTOTHBLIX CUFHANOB B peXuMme
Me[NEeHHOro CKaHMPOBaHNA PEKOMEHAYeTCs yCTaHaBNMBaTh
pa3Bs3Ky kaHana no NOCTOSIHHOMY TOKY.

Sec/Div (c/pen): eavHuULa ropM3oHTanbHOM LKasbl Bpeme-
HW, «ceKyHa/aeneHve». Ecnn Boibopka curHana octaHoBne-
Ha (Haxatuem kHonku [RUN/STOP]), ¢ nomoLublo opraHoB
yrpaBneHnsl ropU3oHTaNbHOW Pa3BepTKON MOXHO pPacTsiHYTb
UK CXaTb ocuuMnorpamMmmy.

YBenuueHue pparmeHTa okHa

Pexvm yBenuueHus doparmeHTa okHa MOXeT ObITb MCNONb30BaH Ans
6onee ynobHoro HabnoaeHUs parMeHTa ocuuMmnnorpamMmmel, NO3BO-
NSALWEro ny4yile paccMoTpeTb AeTanu.

YBenuyeHuve ocuunnorpamMmmbl
no ropusoHTanmn

LET

BpemeHHasi Lwkana
yBENNYEHHOro
parmeHTa okHa

F
¢parmeHT ocuunnorpamMmmbl, yBeJ'IVI‘-{eHHbIVI Nno ropu3oHTanm

PucyHok 2-13. Bup avcnnes ¢ yBenuyeHHbIM doparMeHTOM OkHa
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LleHa geneHnsi ropM3oHTanbHON LKanbl BPEMEHHOTO He MOXeT ObITb
Gorblue, YeM LieHa AeneHust OCHOBHOW BPEMEHHOM LUKarbl.

B pexvme yBenuueHusi pparmeHTa BpeMeHHOW LuKanbl AUCnien ge-
NUTCS Ha [Be YacTu, KaK MokasaHo Ha pucyHke 2-13. B BepxHen va-
CTU oTobpaxaeTcsa ucxofgHas ocuunnorpamMma. Bel moxeTe nepeme-
LaTb 3Ty 30HY BMEBO W BNpaBo BpaLleHnem perynstopa POSITION,
a TakkKe yMeHbllaTb W yBEnuuMBaTb pa3mep BblbpaHHOW obnacTu
BpaweHnem perynatopa SCALE B 30He ropn3oHTanbHomn pasBepTKy.

B HWxXHel YacTu akpaHa pacnonoXeH BblOpaHHbIN parMeHT ncxon-
HOWM OCLMNNOrpamMmbl, pacTaHyTbIN Mo ropusoHTanu. Obpatute BHU-
MaHWe, YTO paspeLleHne pacTsHyToro parMeHTa yBenuunsaeTcsi no
CpPaBHEHWIO C pa3peLleHnemM MUCXOAHON OCLUMMNorpaMmbl (Kak BUAHO
n3 PucyHka 2-13). MNockonbKy ocumnnorpamma, rokasaHHasi B HUK-
Heln YyacTu aKpaHa COOTBETCTBYET BbIOPaHHOW 30HE B BEPXHEN YacTy,
ONsi YMeHbLUEHUs! pa3Mepa 3TOW 30HbI, Bbl MOXETE pacTsHyTb Bpe-
MEHHyI0 LiKany BpalleHuem perynstopa SCALE B 30He ropusoH-
TanbHOM pasBepTku. [pyrumMy crioBamm, MOXXHO MHOFOKpaTHO pacTs-
rMBaTb OCLMIIIOrpamMmy.

Pexum X-Y

B atom pexume HeobxoAMMO OAHOBPEMEHHOE MCMONb30BaHWE CUr-
HanoB B kaHane CH1 n kaHane CH2. NMpu BbiIGope pexunma oTobpa-
XeHusi X-Y No ropusoHTanbHOM OCU OTKNaablBaeTCA HanpsbkeHue
kaHana CH1, a no BepTukanbHol — HanpsbkeHue kaHana CH2 (pucy-
HOK 2-14).

PucyHok 2-14. Oucnneni B pexume X-Y.

BHumaHume! B 06bl4HOM pexume X-Y ocuunnorpad no3BonsieT uc-

nonb3oBaTh NPOM3BOSIbHYIO YacToTy AuckpeTusaumn. B pexume X-Y

[OMNycKaeTcsl Takke perynupoBka 4YacToTbl AWCKpeTM3aummM U Mac-

wTaba LWKan BennyvHbl curHanos B oboux kaHanax Mo ymonyaHuio B

pexume X-Y yactoTa AvckpeTtusauum 3agaetca pasHou 100 MIu. B

obLem criyyae NOHWXEHWe YacToTbl AUCKPETU3aLMN MOXET MUCMOoSb-

30BaTbCs ANsi nonyyeHus curyp Jluccaxy € BbICOKMM KayeCTBOM.

Cnepytolime dyHKUMKM He paboTatoT pexume X-Y:

o DyHKUMS aBTOMAaTMYECKUX N3MEPEHWI

e DYHKUMS KYPCOPHBIX M3MEPEHNI

e MaTemartunyeckue onepauum 1 onepauum ¢ UCNonb30BaHNEM
OMOpPHOM OCUMNNOrpaMMbl

o DyHKUMA yBENNYEHUs oparmMeHTa okHa

e YnpaBneHue 3anyckom

2.3. HacTtpouka cucTtembl 3anycka

3anyck siBNsieTca peLaoLlym 3Tanom npy BoIGopke AaHHbIX U 0TG-
paxeHun ocumnnorpamm. MNpaBunbHas HacTpoiika 3amycka npespa-
LaeT HECTabUNbHYIO KapTUHY Ha 3KpaHe B MH(OPMAaTUBHYK OCLMM-
norpammy. B Havyane c6opa AaHHbIx ocuunnorpad B nepeyio oye-
pefb HabupaeT AOCTAaTOYHOE KONMUYECTBO AaHHbIX ANs MOCTPOEHWsI
ocuunorpaMmbl crieBa OT TOYKM 3anycka. B oxupgaHum myckoBoro
curHana npuGop HerpepbiBHO PerncTpupyeT AaHHble. Korga curHan
3anycka nony4yeH, ocuunnorpad HenpepbiBHO cobupaeT AoCTaTouy-
Hbli 06bEM AaHHbIX ANs Toro, 4Tobbl 0TO6pa3uTbL ocuunnorpaMmy
BMpaBO OT TOYKW 3amycka. 3oHa ynpaBneHWs 3anyckoM Ha naHenwu
ynpaBneHus ocuunnorpada BKIKOYaeT Perynsitop YpOBHsi 3amnycka,
KHOMKy Bbi3oBa MeH HacTtpomnku 3anycka [TRIG MENU], kHonky
[50%)] onst ycTaHOBKM YPOBHS 3amycka Ha CpedHWI ypoBEHb ammmiu-
TyAbl curHana (B ocuunnorpadgax ¢ 5,7-AloMOBBIM Auchneem) u
KHOMKy npuHyauTensHoro 3anycka [FORCE].

YpoBeHb 3anycka: ypoBeHb 3arycka 3ajaeT HanpsikeHue curHana,
COOTBETCTBYOLLIEE MOMEHTY 3anycka.

[50%]: ycTaHOBKa ypOBHSA 3anycka Ha CpedHui YpoBeHb amnnuTyabl
nyckoBoro curHana. B ocumnnorpadax ¢ 7-A41oMMOBbIM 3KpaHOM (MO-
nenen UTD2000L/2000EX) ans atoro ucnonbayetcs kHonka [SET TO
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ZERO].

[FORCE]: kHOMKa crnyXwT Ans npuHyauTeNnbHOro OopMUpPOBaHUS
OHOKPATHOro CUrHana 3arnycka. B OCHOBHOM MCnonb3yeTcs B pexu-
Me 3anycka u pexumax HopmanbsHoro (Normal) n ogHokpaTHoro (Sin-
gle) 3anycka.

[TRIG MENU]: KHonka Ans BbI3oBa MEHIO HACcTpoeK 3anycka.

YnpaBneHue 3anyckom
Pexumbl 3anycka: no poHTy, Mo ANUTENBLHOCTWM UMMyMbCa, MO BU-
AeocurHany, noodepeaHsiii (ALT TRIG):

3anyck no ¢pOHTy: 3anyck npoucxoamT, korga OpOHT MyCKOBOro
CUrHana BblpacTaeT [0 3a4aHHOro YPOBHSI.

3anyck no ANUTENbHOCTU MMMAYMbCa: 3anyck NpoucxoauT, korga
ANUTENBHOCTb UMMyNbCa NMYCKOBOrO CUrHana yaoBNETBOPSIET 3afaH-
HbIM YCIOBUSAM, NPOUCXOAMNT 3amnyck

3anyck no BuaeocurHany: BbIMOMHAETCS 3anyck MO CUHXPOUMMYIb-
Cy Kagpa wnu CTPOKM CTaHAApTHbIX BWAEOCUrHaNoB (Modenu
UTD2025CL/UTD2000EX He ocHalueHbl aToW yHKUMENR).

MooyepepHbIn 3anyck: npegHa3HadyeH Ansi OAHOBPEMEHHOro
HabnoaeHUst ABYX HE CUHXPOHM3MPOBAHHbIX MO YaCTOTE CUrHAMOB.

Hwxe faHo onucaHye MeHI0 pasnuyHbIX PEXUMMOB 3arycka.

3anyck no dpoHTy (Edge)

3anyck no poHTy 0603HaYaeT 3anyck No NOPOroBOMY YPOBHIO BXOA-
Horo curHana. Mpu BbiGope pexuma 3anycka no ppoHTY NpPoUcxoamT
3anyck Ha nepefHeM n/unu 3agHem PpPoHTE BXOAHOMO cUrHana.

Tabnuua 2-7
MapameTtp |[HdocTtynHble Onucauve
MeHIo 3HaveHus
Type (Tun) Edge
CHA1 3anyck no curHany 13 nepBoro kaHana
CH2 3anyck no curHany u3 BTOpOro kaHana
EXT 3anyck Mo BHeLUHeMY CUHXpocUrHany
co Bxoga EXT TRIG INPUT
Source 3anyck Mo BHeLUHeMY CUHXpOCUrHany
(BbIGOP co Bxoaa EXT TRIG INPUT, ocna6-
NCTOYHMKA EXT/5 neHHomy B 5 pas, 4To NO3BONSET yBe-
curHana) NNYUTB AnManas3oH AONyCTUMbIX BEMU-
YWH CMHXpOCUrHana
AC Line |3anyck oT anektpoceTtu
Alter MooyepeaHbIn 3anyck No curHanam
NepBOro 1 BTOPOro KaHanos
Rise/
Ascend 3anyck no HapacTatoLemy ppoHTy
Slope /
Gradient Fall / 3anyck no cnagatoLiemy poHTy
(HAKNOH Descend
Rise Fall /
¢poHTa) Ascend 3anyck, Kak Mo HapacTarwLemMy, Tak 1
Descend |M© cnaAawoiiemy dpoHTY
Ocuunnorpamma dopMupyeTcs, gaxe
Auto ecrnv ycrnoBwe 3anycka He BbIMOMHseT-
cs
Mode Ocuwmnnorpamma opmupyeTcs, Tonb-
(pexum Normal |Ko ecnu BbinonHsAeTCsA ycnosume 3anyc-
3arnycka) Ka
Mpw BBINOMHEHWN YCNOBMS 3arycka
Single |ocuunnorpamma cdopmupyeTcsi ogHO-
KpaTHO C nocneayoLen 0CTaHOBKON
AC MocTosiHHasi cocTaBnsAoLWwas BXOAHOrO
CUrHana otcekaetcsi
DC W nocTtosiHHasi, n nepeMeHHasi cocTaB-
Coupling NALWMe curHana npornycKarTes
(pa3Bsi3ka OTcekaloTcs BbICOKOYACTOTHbIE CO-
3anycka) HF Reject |cTaBnstowume (c yactoTou Bbiwe 80
k)
. OTcekaloTCa HA3KOYaCTOTHbIE COCTaB-
LF Reject M
nsawwme (¢ yactoton Huxe 80 KIu)

3anyck no gnutenbHocT umnynbca (Pulse width)

3anyck no ANMTenbHOCTU MMMybca 03HavaeT, YTo 3anyck opMUpo-
BaHUA OCLMNIIOrPaMMbl 3aBUCUT OT AMUTENbHOCTU MYCKOBOMO WM-
nynbca. HaknaapliBasi COOTBETCTBYIOLUME YCMOBUS HA ANUTENbHOCTb
UMMynbCa, Bbl MOXETE BbIABUTb UMMYMbChl, OTKIMOHSIOLLMECSH OT HOp-
Mbl.



Tabnuua 2-8 (nepBasi CTpaHMLa MEHIO)

Mapamer, OCTYyMNHbIe
P p | Rocty OnucaHue
MEeHI 3HaveHus
Type (Tun) Pulse
CH1 3anyck no curHany ¢ nepsoro kaHana
CH2 3anyck no curHany co BTOpPOro kaHana
EXT 3anyck no BHELLUHeMY CMHXpOCUrHany
co Bxoga EXT TRIG INPUT
Source 3anyck No BHELLUHeMY CMHXpOCUrHany
(MCTOYHMK co Bxoga EXT TRIG INPUT, ocna6-
CUHXPOHU- EXT/5 neHHoMmy B 5 pas, YTo MO3BOMSET yBe-
3auum) NMYUTL AManasoH AONYCTUMbIX BEnu-
YWH CUMHXpOCUrHana
AC Line |3anyck oT anekTpoceTu
[MooyepeaHbIi 3anyck No curHanam
Alternate pen v
NepBOro 1 BTOPOro KaHanos
s 3anyck npv AnUTenNbHOCTM UMMynbca
When 6ornblue YCTaHOBNEHHOrO 3Ha4YeHNs
3anyck npv AnUTenbHOCTM UMMyNbca
(ycnosue Ha <
. MeHbLLE YCTaHOBMEHHOIO 3Ha4YeHus
_ 3anyck npu AnUTenbHOCTM MMMYNbCa,
B PaBHOW YCTaHOBNEHHOMY 3Ha4YEHUI0
. YcTaHoBUTE ANUTENBHOCTL UMMNYMbCa
Setting N
(HacTpoVika . B npegenax 20 Hc ~10 ¢ 1 noacTpowTe
MMnynica) ee TOYHO BpalleHVeM perynsitopa B
Y BEpPXHEW YacTu nepegHen naHenm
Next 1/2 -- [Mepexop Ha cnegyoLyo CTpaHuLy
Tabnuua 2-9 (BTopas cTpaHuLa MEHI0)
Type (Tun) Pulse
Polarity Positive 3anyck no AnUTenbHOCTY MOMOXK-
(nonsipHoCTb TeNnbHOro nMnynbca
MyCKOBOrO . 3anyck no AnNMTensLHOCTN OTpULa-
v Negative Y A puu
uMnynbca) TeNnbHOro MMnynbca
Cucrema aBTOMaTUYECKN NPOU3BOAUT
BbIGOPKY AaHHbIX A48 OCLMNNOrpammbl
B OTCYTCTBME MyckoBoro curHana. ba-
Auto 30BbIl YpOBEHb 3arycka oTobpaxaeT-
cs Ha gucnnee. MNpy nosiBNEHUN cur-
Hana 3anycka npoucxoauT aBTomaTm-
Mode Yyeckoe nepekrnoyeHne B HopMarbHbIN
(pexmm pexum sanycka
3anycka) B oTcyTCTBME MYCKOBOrO CUrHana cu-
Normal |CTéM@ He npoussoauT BbIGOPKY AaH-
HbIX. [Py NOSIBNEHUM MYCKOBOTO CUT-
Hana BbIGOpKa AaHHbIX 3anyckaeTcs
Mpw BbINONHEHWN yCNoBUS 3anycka
Single CUrHan permcTpupyeTcsl OQHOKpPaTHO C
nocnegyoLen 6r1o0kMpoBKomn
AC MocTosiHHas cocTaBnsAoLWwas NyckoBo-
ro curHana otcekaercs
. M noctosHHas, n nepemMeHHas coctas-
Coupling DC
(pasesska nsoLLMe NyCKoBOro curHana nponyc-
P KatoTcs
MyCKOBOIoO
. OTcekaloTcs BbICOKOYACTOTHbIE CO-
curHana) HF Reject
CTaBnsAoLME NyCKOBOro curHana
. OTcekalTCs HU3KOYaCTOTHblE COCTaB-
LF Reject
nsoLLMe NyckoBOro curHana
Previous 2/2 -- MepexoA Ha NpeablayLLyo CTpaHULY

3anyck no BugeocurHany (Video)

[nsa 3anycka No CUHXPOMMNYNbCY Kagpa WM CTPOKM CTaHAAPTHbIX
BuaeocurHanoB NTSC u PAL. Pa3Bsiska Bxoga npv 3anycke Mo Bu-
[ieocurHany no yMosiyaHuio ycTaHaBiMBaeTCa Ha CBSA3b MO MOCTOSH-
HoMmy Toky. OBpaTuTech Kk criegytollen Tabnuue, YTobbl 03HAKOMUTb-
€S C onMcaHneM MEHIO0 3anycka no BuaeocurHarny.

Tabnuua 2-10. HacTpoiika 3anycka no BugeocurHany

Mapametp ([ocTynHble Onucauve
MeHI 3HauYeHus

Type (Tvn) Video

CH1 3anycn< no curHany n3 nepBoro KaHa-
Source (BbIGop na
UCTOYHMKA CH2 J:j:I'IyCK no curHany n3 BToOporo KaHa-
curHana)
EXT 3anyck no BHELLUHEMY CUHXPOCUrHany
co Bxoga EXT TRIG INPUT

3anyck no BHELLUHEeMY CUHXpOCUrHany
EXT/5 |co Bxoga EXT TRIG INPUT, ocnab-
neHHomy B 5 pa3
Alter [MooyepenHbIv 3anyck Mo curHanam
NepBOro 1 BTOPOro KaHanos
Standart PAL  |Bupeocurnan ctaHaapta PAL
(ctangapt
BUAEOCHrHana) NTSC |BupeocurHan ctaHgapta NTSC
All rows 3anyck No CUHXPOMMNYTbCY KaXaomn
CTPOKM
Designated |3anyck no cuHxpomnynbcy 3agaH-
Synchronization row HOWN CTPOKM
(pexwum 3anycka) 0dd field 3anyck No CUHXPOUMMNYIbCY HEYETHO-
ro kagpa
Even field 3anyck No CUHXPOUMMNYTbCY YETHOTO
Kagpa

Ha pucyHke 2-15 npepactaBsneH Bug aucnnest npu Bblibope pexvma
3anycka no CMHXPOUMMYrbCY CTPOKN BuaeocurHana cuctemol PAL.

trigeer source

standard

synchronization

all rows

PucyHok 2-15. 3anyck no cvHXpoumnyrnbcy CTPOKW BuaeocurHana

Ha pucyHke 2-16 nokasaH BuA AWChes B pexumMe 3anycka no CuH-
XpouMNynbCy Kaapa BuaeocurHana.

0ff bl 5

PucyHok 2-16. 3anyck no CUHXpOUMMNYnbCY kKaZpa BUaeocurHana

2.4. NMoouyepenHbIn 3anyck (Alter)

Mpwn BbIGOPE 3TOro pexrma 3anyck OCyLUEeCTBNAETCA NO curHanam ¢
OBYX BXOOHbIX KaHanoB. Pexvum noovepenHoro 3anycka npegHasHa-
YeH Ana HabnogeHus ABYX CUrHAnoB C HECOrnacoBaHHLIMU 4acTo-
Tamun. Ha PucyHke 2-17 nokasaH BMA ocumnnorpaMmm npv noovepes-
HoMm 3anycke. OnvcaHne MeHIo 3Toro pexuma npveeaeHo B Tabnuue
2-11.

PucyHok 2-17. HabnogeHue aByx CUrHarmnoB ¢ pa3HbIMU YacToTamu B
pexvme nNoovepefHoro 3anycka.

1
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Tabnuua 2-11. HacTpoiiku nooyepeaHoro 3anycka
I'Ia:::ln:'rp 3HaueHve Onucanue 2"3?_'“;'2:;
Type (Tun) Edge YCTaHOBneHdEJsgmn; 3anycka no
(Msc?g:c:;l( Alter BbibpaH nooyepeaHsblii 3anyck ¢

NepBOro 1 BTOPOTo KaHana
curHana sanycka)

Slope / Gradient  Rise/ YcTaHOBIEH 3anyck No HapacTato-

(HaknoH dpoHTa)| Ascending LemMy OpOHTY
Mode (pexum Auto ABTOMaTHYECKUIA 3anycK
3anycka)
Coupling P
a3Bsi3Kka curHana sanycka no nepe-
(pa3Bsi3ka AC
MEHHOMY TOKY

3anycka)

HacTtpoiika pexnma pa3BfA3KM 3anycka

BovanTe B MEHIO HacTpoOMKM 3amnycka Ans YCTaHOBKM pa3BsA3Ku Myc-
KOBOrO curHana u AOCTWKeHWss Hambonee cTabunbHON CUHXPOHW3a-
umm. OnucaHne cCOOTBETCTBYHLLIEIO MEHIO NMpuBeaeHo B Tabnuvue 2-
12.

Tabnvua 2-12

Mapawmer, OCTYNHbIe
P P Rocry OnucaHue
MEeHIo 3HaveHus
Type (Tvn) -
Source
(MCTOYHMK -
CUrHana sanycka
Slope(HaknoH
dpoHTa)
Mode (pexum
3anycka)
AC MocTosiHHas cocTaBnsAoLWasn BXOA-
HOro curHana oTcekaeTtcs
. W noctosiHHas, 1 nepeMeHHas co-
Coupling
DC CTaBnsoLLMe CUrHana nponyckatoT-
(pasBs3ska o5
MyCKOBOro
- OTcekaloTcs BbICOKOYACTOTHbIE CO-
curHana) HF Reject
cTaensomne
. OTcekaloTcs HA3KOYaCTOTHbIE CO-
LF Reject
cTaensowmne

PerynvpoBka BenM4YmnHbI 3afiepXKu 3anycka

Bbl MOxeTe perynupoBaTb BENUUMHY 3adepxku 3anycka Ans Habnto-
AEHVsT CNOXHBIX ocuMniorpamm (Hanpumep, nocnefoBaTenbHOCTeN
uMnynbcoB). 3adepXka 3anycka — 3TO BpeMsi OXWAAHWSA, NO ucTeye-
HUWM KOTOPOro CTAHOBWUTCS BO3MOXEH MOBTOPHLIN 3anyck. [lo aToro
MOMeHTa ocuunnorpad GnokvpyeT BO3MOXHOCTb 3arnycka. Hanpu-
Mep, eCnu Bbl XOTUTE MPOU3BECTN CUHXPOHM3ALMIO CEPUM NMMYIIbCOB
no NepBoOMY MMMyNbCYy, YCTaHOBUTE BPeMsi 3aAepXKu, COOTBETCTBY-
lollee ANUTENbHOCTM 3TON CEpUM MMMYNbCOB, KaK Moka3aHo Ha Pu-
CyHke 2-18. MeHI0 HacTpPOMKU 3afepXKKu 3amnycka ONuCaHo Huxe B
Tabnuue 2-13:

Tabnvua 2-13

MapameTp [ocTtynHble Onucauve
MeHIo 3Ha4YeHus
Main 1. BknioyeHne OCHOBHOW rOPU30H-
(OCHOBHas 1o TanbHOW WKanbl
M3OHTANLHAS -- 2. Ecnu BKNIOYEH pexuM yBenuye-
P wKana) HUs1 parmeHTa OkHa, BbIGOp JaHHO-
ro NyHKTa OTKMYaeT ero.
Window
(yBenMIeHye _ BkntoueHue pexvmMa yBenmyeHus
Y dparmMeHTa BpeMeHHOW LLUKasbl
dparMeHTa OKHa)
Hold off
PerynvpoBka BpemeHu 3agepxki
(3apepxka
3anycka
3anycka)
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3apepxka
3anycka

Bpewmsi 3agepxku

PucyHok 2-18. Mcnonb3oBaHue yHKUUM 3a0epKKv AN CUHXPOHM3a-
LMK CMIOXHOWM OCLMITIOrpaMMbl

OnucaHue onepauumn ¢ pasnUYHbIMU peXXMMmaMu 3anycka

1. Cnepys npoueaype CUHXpOHM3auMmn 0BbIYHOTO curHana, BbibepuTe
pexum 3anycka no (PPOHTY, UCTOYHMK NMYCKOBOrO CUrHama v HakroH
dpoHTa B MeHW ynpasneHus 3anyckoMm. OTperynupymte ypoBeEHb
3anycka TakMum obpasom, 4Tobbl 4OBUTLCA MakcMManbHO CTabubHO-
ro oTobpaxeHns ocUMNIorpammbl.

2. Haxxmute kHonky [HORI MENU] B 30He ynpaBneHus ropu3oHTanb-
HOW pa3BepTKOW ANS Bbl30BA COOTBETCTBYIOLLETO MEHIO.

3. OtperynupyiTe Bpems 3adepXKu C MOMOLLbIO MHOrOQYHKLMO-
HanbHOro perynsTopa, Tak 4TobObl NonyyYnTb Hanbonee cTabunbHyO
ocumMnnorpammy.

OnpepeneHus:

1. UCTOYHMK NYCKOBOrO cMrHana: 3anyck MoXeT NMpou3BOAUTLCS MO
CurHanam oT pasfuyHbIX UCTOYHMKOB: BxoAHOro kaHana (CH1, CH2),
BHewwHero 3anycka (EXT), mecTHomn anekTpoceTy.

H BxogHown kaHan: CTaHOapTHbIM MCTOYHUMKOM MYCKOBOrO CUrHana
CNY>XUT BXOAHOM kaHan (nbon u3 nmetolumxcst). BolbpaHHbIn nctoy-
HWK 1cnonb3yeTcs ANS 3anycka He3aBNCUMMO OT TOro, oTobpaxaeTtcs
1N CUrHan oT Hero Ha aucrnnee, Unm Het.

B BHewHun 3anyck: 3TOT TUM MCTOYHMKA MYCKOBOrO CUrHamna nos-
BONSET NPOU3BOAUTL 3anycK OT TPETbEero kaHamna, NPUHNUMas AaHHble
no AByM ApyrvMm. Hanpumep, Bbl MOXeTe MCMOMb30BaTb BHELLHWIA
reHepaTop CUHXPOHM3MPYIOLLMX UMMYMNbCOB UMW CUrHan n3 nsmepse-
MOW Lenu.

BHewHun 3anyck no curHany c Bxoga EXT TRIG ucnonb3yetcsa B
pexumax EXT n EXT/5. B pexume EXT curHanbl ucnonb3syotcs
HenocpeAcTBEHHO, NMPW 3TOM [OMyCcKaeTcst YpOBEHb CUrHana B npe-
nenax ot -3 B go +3 B.

Ocumnnorpadbl ¢ 5,7-A10AMOBBIM AMCNIeeM [OMNYCKaloT MCMOMb30-
BaHue pexuma EXT/5, B KOTOPOM BHELLUHWIA NMYCKOBOW CUrHan ocnab-
nsetca B 5 pas, Tak 4TO AOMYCTUMbIVA AMANa3oH BENWYUH MyCKOBOro
curHana paclumpsetca o -15 B — +15 B.

B OnekTpoceTb: JTOT pexum obo3HavaeT ucnonb3oBaHue Ans 3a-
nycka curHana ot mecTHomn anektpocetn. OH nossonseT Habnogatb
CUrHanbl, CBsi3aHHble C 3MEKTPOCETbl0, Hanpumep, B3aNMOCBSI3b
Mexay OCBeTUTeNbHbIM 0bopyaoBaHWeM W nuTalolmm obopyaoBa-
HWeM — Ans OCTUXEHWUS CTabUnbHOM CUHXPOHMU3ALMN.

2. Pexum 3anycka: onpefenser pexum paboTbl ocuunnorpadga B
OTCYTCTBME MYyCKOBOro 3anycka. B paHHom ocuunnorpade npeny-
CMOTPEeHbl TPW pexuma 3arnycka: aBToMaTU4YecKui, HopMarnbHbIA K
OLHOKPAaTHBIN.

Bl ABTomartuyeckuit 3anyck: Cuctema npousBoauT BbIOOPKY AaH-
HbIX ANS1 NOCTPOEHWS OCLMNIIOrPamMmbl Aaxe B OTCYTCTBUE MYCKOBOIO
curHana. Ha gucnnee otobpaxaeTcs LKkana BPeMeHHOW pa3BepTku.
Korpa nosiBnsieTcs NyckoBOW curHas, CUHXpOHU3aLms aBToMaTu4ecku
HauMHaeT OCYLLECTBMATLCA NO 3TOMY CUrHany.

MpumeyaHue: korga B aBTOMaTMHYECKOM PEeXUMe 3anycka ropu3oH-
TanbHasa pa3BepTka ocuunnorpaMmel yctaHosrneHa Ha 50 mc/aen nnm
MeHbLUe, ocumnnorpad He ByaeT pearMpoBaTb Ha MyCKOBOW CUrHar.
Bl HopmanbHbIN 3anyck: B atom pexume ocumnnorpad npovsso-
OWT BbIOOPKY AaHHbIX ANA OCLMNIIOrPaMMbl, TOMbKO €CNu BbINOSHS-
I0TCS1 yCcrnoBus 3anycka. B oTcyTcTBMe NyckoBOro curHana cucrema
npekpaLlaeT perncTpupoBaTb AaHHbIe U HaXoaUTCs B oxuganum. MNpu
NOSIBMIEHNN MYCKOBOrO curHana Bblbopka U oTobpaxeHue AaHHbIX
BO300OHOBMAETCS.

H OpHoKpaTHbIM 3anyck: B 3TOM pexume nocrne OA4HOKPATHOro
Haxxatusi kHornku [RUN] ocumnnorpad nepexoaut B pexuM oXxvaaHus
3anycka. Korga npmxogmut MycKoOBOW curHan, ocumnnorpad npousso-
OWT BLIGOPKY, OTOBpaxaeT Ha Ancnnee 3apercTpupoBaHHyo OCLMII-
norpammy 1 octaHaBnvMBaeTCs.



3. Pa3BA3ka cucTemMbl 3anycka: Tun pasBsa3kM CUCTEMbl 3anycka
onpepenseT, Kakue COCTaBMsOWMe curHana nepefjalnTca B Lenb
3anycka. Tunbl pasBa3kK, NPeayCMOTPEHHbIE KOHCTPYKLMEN OCLMNIIOo-
rpada: no NOCTOSAHHOMY TOKY, MO MEPEMEHHOMY TOKY, C OTCEYEHNEM
HW3KMX YacTOT U C OTCEYEHMNEM BbICOKMX YACTOT.

B DC (cBsi3b N0 NOCTOSHHOMY TOKY): MPOMyCKaloTCA BCEe COCTaBns-
foLme curHana.

Bl AC (cBsi3b MO nepeMeHHoMy Toky): OTcekaeTcsi MOCTOsSIHHas Co-
cTaBnsowas n ocnabnsaoTcs KOMMOHEHTbI CUrHana ¢ 4acToTON HUXe
400 Iu.

M Low Frequency Inhibition (nogaesneHune Hu3kux yactot): OTceka-
€TCs NOCTOsIHHas COCTaBnsSIoLWas, 1 OCcrnabnstoTCst KOMMNOHEHTbI CUr-
Hana Ha YactoTtax Hwke 80 KI'u.

Bl High Frequency Inhibition (nogaeneHvne BbiCOKMX 4acToT):
ocnabnsTca KOMMOHEHTLI CUrHana Ha YactoTax Boiwwe 80 kIu,.

4. MNpeaBapuTenbHbIN 3anycK U 3anycK C 3afepPXKKOMW: CMyXuT Ans
3anycka permctpauuy AaHHbIX, NOMyYEeHHbIX 40 UMK MOCIe MOMEHTa
MyCKOBOro COGbITUS.

MoMeHT 3anycka, kak NpaBuo, yCcTaHaBNMBaETCs B LIEHTpe aucnnesi
no ropu3oHTanbHo ocu. B aTom cnyyae vmMeeTcs BO3MOXHOCTb
Habnopatb curHan B npegenax nsatv (MW LWecTW) AeneHuid Ao 1
nocrne 3anycka. Vcnonb3ynte perynatop MOMOXEHUs MOMeHTa 3a-
nycka rno ropusoHTanu Ansi HAaCTPOMKU FOPU3OHTaNbHOMO CMELLEHUSI
ocLUMmnnorpaMmbl, MO3BOMSIOLWEro MonyyYnTb Gonblie MHopMaumm
nepepn 3anyckoM. Habniogas AaHHble nepes 3anyckoM, MOXHO Mosny-
YUTb NpefcTaBneHne 06 ocuumnnorpamme A0 BO3HUKHOBEHWS MyCKO-
BOro cobbiTusi. Hanpumep, Bbl MOXeTe 0GHapYXUTb BCMMECK, Npouc-
XOOSLWMA B MOMEHT MOAKIMIOYEHNS UCCIIEAYEMON CXEMbI K MUTaHWUIO.
HabniogeHne n aHanu3 gaHHbIX 4O M MOCMe 3anycka MOryT nomMoyb
BaM yCTaHOBWTb MPUYMHY BCMecka.

2.5. HacTpoiika cucteMbl BbIGOPKU AaHHbIX

Kak nokasaHo Ha PucyHke 2-19, kHonka [ACQUIRE] B 3oHe ynpasne-
HUS ABNAeTCH PYHKLIMOHANBHOM KHOMKOW CUCTEMBI BbIBOPKY AaHHbIX.

A @ [

w CURSOR GIS_PI.AY rU'EJ'IY

MULTI PURPOSE RUN/
MEASURE ACQUIRE STORAGE STOP

PUSH | SOR DISPLAY uTILITY | AUTO

PucyHok 2-19. ®yHKUMOHanNbHas KHOMKa CUCTEMbI BbIGOPKM AaHHbIX.

HaxmuTe kHonky [ACQUIRE] ans Bbi3oBa MEHIO HAaCTPOWMK/ CUCTEMbI
perycTpaumn. 3TO MeHI0 NO3BOSISEeT perynupoBaTb PeXuUM BblGOPKU
curHana.

Tabnuua 2-14. MeHto cucTeMbl perucTpaumm

M3meHsas napameTpbl BbIOOPKM curHama, MOXHO HabniopaTb CoOoT-
BETCTBYIOLUME U3MEPEHUS OcuMNorpaMMbl Ha avcnnee. Ecnu cur-
Hamn coAepXWT 3HauuTenbHbIA LWYM, a Bblbopka npou3sBoauTcs 6e3
ycpeaHeHusi, ocuunnorpamma OyaeT BbIrnsgeTb, Kak MokasaHo Ha
PucyHke 2-20. B pexume BblIGOpku C ycpegHeHvueM no 64 ocuunmno-
rpamMmmam TOT e curHan byaeT BbIMMSAeTb, Kak nokasaHo Ha PucyHke
2-21.

ampling

PucyHok 2-20. Ocumnnorpamma B pexuvme BbI6opku 6e3 ycpegHeHus

MpumeyaHus:

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

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

3. Bo usbexaHne obpa3oBaHUsi CMELUAHHOW orubarollenn curHana
BblbUpanTe pexum pacno3HaBaHusi nuko (Peak Detect).

4. Ons nopaenexuss 6enoro lyma B OTOOpaxxaeMoMm curHane uc-
nonb3yTe pexuMm BbIOOPKM C ycpedHEeHWEM, rocriefoBaTesibHO
yABavBas 4YMcno ycpegHeHuin. Yucno ocuunnorpamm, no KOTOpbIM
Npou3BOANTCA YCpedHeHWe, MOXET ObiTb BbiGpaHo B AuanasoHe oT 2
no 256.

I T TR O T LT I T mpling

al time

PucyHok 2-21. Ocuunnorpamma B pexume BblGOpKU C yCpeaHEHUEM
no 64 ocumnnorpaMmmam

MapameTp [ocTtynHble Onucauve
MEHI0 3Ha4YeHus
Samole BknitovaeTcsi pexxum 06bI4HON Bbl-
P 60pKM AaHHbIX
BkniouaeTcs pexumM pacnosHaBaHUs
Mode
(pexum | Peak detect KO
HakonmneHus
[aHHbIX) YcTtaHaBnuBaeTcs Bbibopka ¢
Average |YCPEAHEHMEM, Ha aucnnee oTobpa-
9€  |xaetcs ycpeaHeHHas ocumnno-
rpamMma
Yucno ycpeaHeHui ycTaHaBnnBaeT-
Averages €S KaK CTeneHb C OCHOBaHWEM 2, TO
g ects 2, 4, 8, 16, 32, 64, 128, 256.
(umcno Averages .
CDEMHACMBIX 2.956 [na nsmeHeHnst Ynucna ycpegHeHun
03:: ?nni orpamm) ncnonb3yeTcs MHOroyHKUMOHanMb-
u P HbIi PErynsaTop ynpasneHus, noka-
3aHHbIN B NeBoi Yactn PucyHka 2-19
. Bbibopka B pexumMe pearnbHoro Bpe-
. Real Time
Sampling MeHM
Equ-time |3kBMBanNeHTHbIN pexum
FastAcq (pexum on YcTaHaBnuBaeTcsi bbicTpasi pern-
6bICTPOIA cTpauma
erncTpaumm
P CI/IFH&FI)J'I:) Off BeblkntovaeTcs BbicTpas pervctpauus

OnpepeneHus:

BbiGopka B pexume peanbHOro BpPeMeHMW: B 3TOM pexumMe Ans
hopMUPOBaHUSI OCLMNNOrPaMMbl CUCTEMA NMPOU3BOAUT OAHOKpaTHOE
HakonseHne AaHHbIX.

OKBMBaneHTHas BbIGOPKA: 3TO PEXMM MOBTOPSIOLLENCS BbIGOPKM,
obneryaroLwmii geTarnbHoe UCCrnegoBaHve NepuoanYeckX CUrHanoB.
OH MOXeT MCnosnb30BaThCs AN MHOrOKPaTHOrO MOBbLILLEHUST pa3pe-
LLEHMs1 MO FOPW3OHTaNU MO CPABHEHUIO C pa3peLLEHVEM, KOTOPOe
faeT BblGOpKa B peanbHOM BpeMEHMU.

Pexum BbIGopku: Pexum BbibOpkM MOXeT ObiTb nogpasgerneH Ha
pPexvm BbIGOPKU B pearnibHOM BPEMEHM U PEXUM SKBUBANEHTHOW Bbl-
Gopku.

Pexum pacno3HaBaHus nNukKoB: B aTom pexume ocuunnorpad Bbl-
SABNSET MakcMmarbHble U MUHUManbHble 3HAYEHWUsI BXOAHOIO CUrHa-
na Ha KaxaoMm uHTepBane BbIGOPKM M UCMONb3YeT 3TN 3HaYeHUs ANs
NOCTPOEHNs ocuunnorpammbl. B aTom pexwume ocumnnorpad nosso-
nseT 3aperncTpupoeaTb M OTOOpasUTb y3kMe WMMYMbChbl, KOTOPble
MHaye okasanucb Bbl NponyLLEeHbl B pexumMe BbIGOpKM.

Pexum ycpegHeHnus: Ocumnnorpad HakannuBaeT HECKOMNbKO OC-
uunnorpaMm u otobpaxaeT Ha Aucnnee pesynbTaT UX yCpeaHEHUs.
OTOT pexum No3BonseT yMeHbLWUTb 6enbii WyMm.
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2.6. HacTpoika cucteMbl oTOGpaXkeHUA
Kak nokasaHo Ha PucyHke 2-22, kHonka [DISPLAY] B 30He ynpasne-
HYSA ABNAeTCS PyHKLUMOHANbHON KHOMKON CUCTEMbI OTOBPaKEHUS.

veasure

.ﬁUﬂUIRE STORAGE

PucyHok 2-22. dyHkuMoHanbHasa KHornka HacTpovikv gucnnes (DIS-
PLAY) B 30He cucTeMbl BbIGOPKU AaHHbIX

HaxmuTe kHonky [DISPLAY] ans Bbl3oBa MEHIO HACTPOWKM, OnncaH-
Horo B Tabnuue 2-15. 3To MeHI0 MO3BONSET HacTpamBaTb PEXUM
oTobpaxeHus.

Tabnuua 2-15. MeHto cuctembl oTobpaxeHus

\AocTynHble
3Ha4YeHus

MapameTp
MeHH

OnucaHue

Mpv nocTpoeHun ocumnnorpamMmvel
CMEXHbIE TOUKM N3MEPEHHbIX 3HaYe-
HWI CcUrHana CoefmnHATCA oTpeska-
MU

Ha pucnnee otobpaxatoTcs Tonbko
TOYKM U3MEPEHHBIX 3HAYEHUI cUrHana
OOGbIYHBIN pexum paboTbl OCLMIIIOo-
YT rpada C ropusoHTanbHoOW LUKanomn
BpEMEHU

Pexum, B KOTOPOM curHan ¢ nepeoro
XY KaHarna oTknagbiBaeTcs no ocu X, a
co BTOporo —no ocu Y.
OcuwmnnorpammMa Ha aucnnee obHoB-
NsieTca B pearnbHOM BPEMEHU
CdopmumpoBaHHast ocuunnorpamma
1s COXpaHsieTCsa Ha Aucnnee B Te4eHne
O[HOW CeKyHAbl

CdopmurpoBaHHas ocuunnorpamma
2s COXpaHsieTca Ha Aucnnee B TeyeHne
OBYX CEKyHA,

CdopmumpoBaHHast ocuunnorpamma
5s COXpaHsieTCsa Ha Aucnnee B Te4eHne
NSTU CEKYHA

Type Vector
(Twn
oTOGpaxeHwus)

Dots

Format
(dbopmar)

Close

Persist
(nocneceeyeHue)

uunnorpada BO BHYTPEHHEW namMaTM unM Ha BHewHem USB-
HakonuTene W BbI30BE M3 MAMSATU COXPaHEHHbLIX OcLMNIorpamm (4e-
pe3 RefA, RefB) nnn coxpaHeHHbIX HAacTpPOeK C MOMOLLBIO KHOMKM
[STORAGE]. UN3o6paxeHne obnact oTobpakeHusi ocumnnorpamm
MoxeT ObITb coxpaHeHo B chopmaTte bitmap, koTopbli MOXeT ObITb
OTKPbIT Ha KOMMbOTEPE.

Mopsigok AencTBumin:

HaxmuTe kHonky [STORAGE] ansi Bxoga B MEHK 3anoMWHaHUs U
BbI30Ba U3 NamaTu. MeHIo BKITIOYaET TpU TUMNa COXpaHSieMbIX AaHHbIX:
WAVE (ocuunnorpamma), SETUP (HacTtponku) n Bit Map (n3obpa-
XeHvne B copmaTte bitmap, AOCTYNHO TOMBKO NpW MCMOMNbL30OBaHUM
BHelLHero USB-HakonuTens).

1. Bbibepute Bua coxpaHsiemblx gaHHbix WAVE ans Bxoga B MeHH0
3anoMuHaHWs ocumnnorpamm (cm. Tabnuuy 2-16). CoxpaHeHHas
ocuunnorpaMmma MoxeT ObiTb Bbl3BaHa M3 MaMATU C NMOMOLLbIO KHOM-
kn [REF] unu komangbl LOAD Ha BTOpOW CTpaHuLEe MeHI0 coxpaHe-
HVSA ocumnnorpaMmm ( cM, Tabnuuy 2-17).

Tabnuua 2-16. MeHto 3anomMunHaHWs ocumnnorpamMm (ctpanuua 1)

CdopmurpoBaHHas ocuunnorpamma
MOCTOSIHHO COXPaHAeTCa Ha Aucnnee.
HoBble AaHHble HenpepbIBHO A06aB-
NATCA Ha Ancnnew Ao Tex nop, noka
DYHKUMS He ByaeT OoTKIoYeHa.

Infinite

WaveBright
(spkocTb

YcTaHoBKa ApKOCTM OCLMNNOrpammbl
1%-100% |(3Ta dyHKLMS OTCYTCTBYET B MOAENAX

ocumnnorpamMmmbl) UTD2000C/3000C)

KniouyeBble NyHKTbI:

Tun oToGpaxeHus: B pexmme BEKTOPHOTO OTOOPaXKEHWUs1 CMEXHbIE
TOYKM 3apErMcTPMPOBAHHOW OCLMNIIOrPaMMbl COEAMHSIIOTCS MUHUS-
mMu. B pexume TouyeuHoro oTobpaxeHus Ha aucnnee oTobpaxaroTcs
TOMBKO TOYKU.

2.7. 3anoMMUHaHMe 1 BbI30OB U3 NaMATU
Kak nokasaHo Ha PucyHke 2-23, kHonka [STORAGE] B 30He ynpas-
neHus ABNAeTCs PYHKUMOHANbHOW KHOMKOW CUCTEMbI 3anOMUHAHMS.

PucyHok 2-23. ®yHkumoHanbHas kHonka 3anomuHanuns (STORAGE) B
cucTeme BbIOOPKY AaHHbIX

HaxmuTe kHonky [STORAGE] Ans Bbi3oBa MEHIO CUCTEMbI 3anomu-
HaHWs ocuMnIorpamMm, onUcaHHOro Huxe, B Tabnuuax 2-16 — 2-19.
OTO MEeHI0 MO3BOMSET COXPaHATb OCLMNIIOrPaMMbl U HACTPOWKN OC-
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MapameTp [ocTtynHble Onucauve
MeHIo 3Ha4YeHus
Type (Tun) Wave BbibGpaHo MeHIo coxpaHeHust 1 Bbl-
30Ba 13 NaMATV ocLMNorpaMm
Bbi6op ocumnnorpaMmel 13 nepBoro
Source CH1 KaHanF; P P
(ncTouHuK Bbi6op ocumnnorpaMmel 13 BTOPOro
curHana) CH2
KaHana
1-20 Bbi6op no3uumnm Bo BHYTpPEHHEN na-
MSITW, B KOTOPOWN AOMKHA ObITb CO-
XpaHeHa ocuunnorpamma. MNepe-
KMoYaeTcs BpaLLEeHNeM MHOrOMYHK-
Dest LiMOHanbHoro perynsropa.
(Mo3unuus
COXpaHeHus B 1-200 |BblbOp NO3MLMK BO BHELLHEN NamsATK
namsiTu) Ha USB-HakonuTene, Ha KoTopon
coxpaHeHa ocuunnorpaMmma (Konu-
4YeCTBO U HyMepauusa agpecHbIX no-
3ULMIA 3aBUCUT OT MOZENV OCLMnIo-
rpacpa)
Save - CoxpaHeHue ocuunnorpaMmmbl
(coxpaHeHwue)
Next 1/2 - Mepexoa Ha crieayoLLyo CTpaHuLy

PucyHok 2-24. CoxpaHeHve ocuunnorpaMmmbl

TR

Off i1

PucyHok 2-25. CoxpaHeHue ocumnnorpammel Ha USB-Hakonutene




Tabnuua 2-17. MeHo 3anoMuHaHus ocumniorpamm (cTpaHuua 2)

Disk (guck)

DSO

usB

CoxpaHeHVe BO BHYTPEHHIO na-
MATb ocumnnorpada

CoxpaHeHne Ha BHewHun USB-
HakonuTenb (3Ty YHKUMIO Henb3s
MCMnonb30BaTh, noka USB-
HaKonuTenb He MOAKMIYEH K OCLWI-

norpady).

Normal

YcTaHoBKa HOpManbHOW  FryGuHbI
COXpaHeHVs (Npu COXpaHeHWn Ha
USB-Hakonutenb 3TM faHHble MoryT
ObiTb Bbl3BaHbl M3 MaMATU TOMbKO
yepes meHo REF).

(Mosnuwms 200 nzobpaxeHuit. Moanuns BbIGK-
COXpaHeHus B paeTcsi C NOMOLLbIO MHOTOYHKLMO-
namsTn) HamnbHOro perynsTtopa B BepXHen

YacTu nepegHen naHenu (ans oc-
uunnorpados cepum UTD2000C
[OCTYynHO coxpaHeHue oT 1 go 10
n3o6paxeHui)
Save CoxpaHeHuve n3obpaxeHuin B op-
(coxpaHeHue) mare bitmap

Length
(rnybuHa)

Long

YcTaHoBKa YBENUYEHHOW TNyOuHbI
coxpaHeHunsi (OTa PyHKUMSA aKTMBHA
TOMbKO NPU 3anuCKM Ha BHELUHWN
USB-Hakonutenb. [aHHble, 3anu-
CaHHble Taknum obpas3om, MoryT BbiTb
BbI3BaHbl U3 MaMsATU TOMbKO Yepes
MEHI0 3arpyskvM ocuunnorpaMmel B
nporpaMMe CBSi3W C OcuUuMnorpa-
oM, YCTaHOBIEHHON Ha KOMMbOTE-

pe).

LOAD (Bbi3oB U3
namsTu)

BbizoB COXpaHeHHOVI ocuunnorpam-
Mbl

Previous 2/2

Bo3BpaT Ha npeabiayLUyto CTpaHuLy

2. Bbibepute Bua coxpaHsiemblx gaHHbix SETUP ans Bxoga B MeHto

3anoMuHaHnsg HacTpoek (cm. Tabnuuy 2-18).

PucyHok 2-26. CoxpaHeHne HacTpoek

Tabnuvua 2-18. MeHo coxpaHeHust HacTpoek

Eit Map

PucyHok 2-27. CoxpaHeHne n3obpaxeHus B popmaTte bitmap

2.8. HacTtponka BcnomoratenbHbIX (PyHKUUN
Kak nokasaHo Ha PucyHke 2-28, pyHKUMOHanbHas KHomMka Bbl30Ba
BcrnomoraTenbHbix yHKkumin [UTILITY] pacnonoxeHa B 30He ynpas-

NeHnAa MeHio.

STORAGE

STORAGE

[omumy

PucyHok 2-28. ®yHKUMOHaNbHAA KHOMKa BbI30Ba BCMOMOraTenbHbIX
dyHkumia (UTILITY) B cucteme BbIGOPKM AaHHbBIX

Haxwmunte kHonky [UTILITY] ans Bbi3oBa MeHI0 HacTpoek Bcromora-
TenbHbIX CUCTEMHbIX PYHKLMNA.

Tabnuua 2-20 (cTpanuua 1)

LocTynHble

MapameTp meH0 OnucaHue
3HauYeHus
Self Adj Execute |BknioyeHne aBTomaTnyecKon ka-
(aBTOKaNMbpoBKa) nnMbpoBku

By detection

Close BbIkntoueHne aBTomaTn4ecKom
KanMbpoBKM 1 BO3BpaLLEHME Ha
npeablayLlyo CTpaH1Ly MeH

cm [ns npoBefeHWs JONYyCKOBOW Npo-

TaGJ'II/IU,)./ 2-23

Bepku ocumnnorpamm Pass/Fail
(«I'opeH/He ropeH», pyHKUMA UMme-

MapameTp [ocTtynHble Onucanve
MEHI0 3Ha4YeHus
Setup BbibpaHO MeHI0 coxpaHeHWs 1 Bbl-
(HacTpoviku) 30Ba U3 NaMsATN HACTPOEK OCLIMNIIO-
rpadga
Setups 1-20 MoryT 6bITb CoxpaHeHbl He Bonee 20
(nosuuus KOHMUrypaumin HacTpoek nepeaHen
coxpaHeHus naHenu. MNo3uuus BbIGUpaeTcs ¢
HacTpoek B NMOMOLLbH0 MHOTOMYHKLIMOHANBLHOrO
namsTu) perynsitopa B BEpXHeii YacTu ne-
pefHen naHenu (Korm4yecTBo U Hy-
Mepaumsi aApecHbIX NO3uNLUIA 3aBu-
CWT OT MoAenu ocuunnorpada)
Save CoxpaHeHue HacTpoek B NaMsTb
(coxpaHeHwue)
Load BbI30B COXpaHeHHbIX HAaCTPOEK 13
(BbI3OB M3 namsaTu.
namsaTu)

3. Bblbepute BuA coxpaHsieMblx AaHHbIX Bitmap ans coxpaHenus

n3obpaxeHns obracTtu oTobpaxkeHuss ocuunnorpaMmmbl (cM. Tabnuuy

2-19). 3Ta pyHKUMA aKTMBHA TOMbKO MPU MOAKTIOYEHHOM BHELLHEM

USB-Hakonutene.

Tabnuua 2-19. MeHo coxpaHeHusi nsobpaxeHuii B doopmarte bitmap

(cpyHKums €TCs TONbKO B MO,
Oensix
PASS/FAIL) UTD2000E/3000E,
UTD2025C/3025C n UTD2025CL)
Rg:g;g:r TaGJ'IIjLT)./ 200 HacTpovikn onepaumm 3anncu oc-

ocumnnorpamMmmebl)

umnnorpamMmmbl

Language
(A3bIK)

Pycckui
English
Simplified
Chinese
Traditional
Chinese
Spanish
Portuguese
French

BbiGop si3bika MHTEpdelica

Next 1/3

Mepexop K criegyloLLen cTpaHuLe

MapameTp [ocTtynHble Onucanve
MeHH 3HavyeHuA
Bit Map BbibpaHO MeHI0 coxpaHeH s 1 Bbl-
30Ba 13 NamaTu nsobpaxeHusi obna-
CTU oTOBpaXeHUsi ocuMniorpaMm
Dest 1-200 MoryT 6bITb COXpaHeHbl He Bonee

Tabnuua 2-21-1 (cTpaHuua 2)
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MapameTp [ocTtynHble Onucanme Tabnuua 2-23. MeHo JonycKkoBOW NPOBEPKM OCLMNNIOrpaMm
MERID) RH AN C RV Mapametp |docTynHbie o
Reset Execute |BoccTaHoBneHve ycTaHOBOK Mo MeHIo 3HaYEHUS nucaxue
(sasopickue Close é“:zg: ?):ME;?)CCTaHOBJ'IeHMH CTaHo- Detection sta- Open
YCTaHOBKM) Y tus BkntoyeHue / BbikntoYeHne MHop-
BOK MO yMON4aHMto (cocTosHMe cl MaLMM O KOMIMYECTBE YCMeLHbIX I
Fast Correction| ON/OFF |27@ PYHKUNA €CTb TOMbKO B ocLmn- byHKLM 0S€  llieycneluHbIX NPOXOKAEHMI MPOBEPKY
norpadgpax UTD2025C/3025C Pass/Fail)
Skin Bei6op OAHOTO 13 YeTbIpex BapnaH- Bbi60p OCLMANOrpaMMbl U3 KaHana 1
(cTvne 1/2/3/4 |ToB AM3aiiHa WHTepdeiica ANs UBeT- CH1 B KAYECTBE UCTOUHMKA CUTHANA
uHTpcpeica) HBIX ANCNrNees. _ CH2 |BEIBOP ocLunnorpammel us kaana 2
Hactpoiika spkocT KoOpANHATHO B Ka4eCTBE MCTOYHMKA CUrHana
Grig Brightness| 1o, 4000, ?;LK”H:K%:Z&EE'I‘_";’#;; MHG- Source (BbIGop BbiGOp OCUMINOrpaMMbl — pesynsTa-
(SIPKOCTb CeTKN) ° ° YHKLY poTHoro UCTOMHVKA MATH |ta MaTemaTuyeckoii onepauuu B
perynaropa. Ocumnnorpadesi cepun curHana) KauecTBe UCTOYHMKA CUrHana
UTDZOOOC/SE)OOC BbIGop onopHoi ocuunnorpaMmmel
Next 2/3 K cneaytolyeit cTpaHnue merio RefA  |RefA B kavecTse uctouHmka curHana
BbiGop onopHoi ocuunnorpaMmmel
RefB
Tabnuua 2-21-2 (cTpaHuua 3) RefB B ka4yecTBe NCTOYHMKA CMrHana
Tapanery [ Boerymis
MeHIo 3HaveHus
Version | - OtobpaxaeTca cuctemHas MHbop- OnoBeujeHue Ny COOTBETCTBMM
(cuctemHas mMaums o mogenu npmbopa u npo- Output Pass/Halt |CH/"110rPaMMBbl KpUTEPIIO NPOBEPKNA
MHdopmauus) rpaMmMHoro obecneyeHnst utpu € NOCNEAYIoLEN NPUOCTaHOBKON
conditions npoBepKn
Cymometer ON/OFF |BkntoyeHa unu BblknioyeHa dyHKLUUSE 0
(YacToTomep) JacToTOMEpA. (ycrnosusi noBeLLeHne Npu HeCOOTBETCTBIM
— OrnoBeLLEeHUs) . oCLMNIIorpaMmbl KpUTEPUIO MPOBEPKM
First 3/3 BosBpalleHue k nepBoii cTpaHuue Fail/Halt C NOCIEAYIOLEH NPUOCTAHOBKOM
MEHIO npoBeEpPKM
Tabnuua 2-22. MeHto 3anucu ocumnnorpamm Recorder Fail oocnlf:;-l;léfsgzn:g“x:sggg;?oe;:;izgm
Mapametp Roctynkbie Onucaxue Template §etup Cu. Mepexop K MEHI0 HACTPOWKM KpuTe-
MEHHo 3HaveHus (HacTpolika Tabnuuy
pusi NPOBEPKU
Source Bbibepute MCTOYHMK CUrHana KpuTepus) 2-24
(MCTOUHIK) CH1/CH2/CH1+CH2 | ansa 3anucu, 1-bliii kaHan, 2-oi Return BosBpar K npeablayLieMy MeHo
kaHan unu oba kaHana
HaxmuTe kHomky Ans Havana Tabnuua 2-23. MeHo JonyckoBOW NPOBEPKM OCLMNNIOrpaMm
Record [F1] ® 3anucu. KonnyecTBo 3anucaH- Napamerp  |BocTynnoie
(3anucs) HbIX 3KpaHoB 6y,E£6T oTtobpa- MeHIo IHAYCHUS! OnucaHue
XKaTbCs B HUKHEW YacTu auc-
nnes. Template YcTaHoBKa Avana3oHoB Aonycka Anst
1. KHOMKa BOCNPON3BEAEHNS output kputepus dyHKumm Pass/Fail no ro-
2. Mpun HaxaTum Ha 3Ty KHOMKY - - PUSOHTaMN 1 BEPTVIKANN
cMCTeMa BOCNPOM3BOAMT 3amnit- HorlZ(:mtaI 1-200 p!xel YcTaHoBKa 4onycka Mo ropusoHTanm
CaHHylo  ocuunrorpammy U Vertical 1-100 pixel |YcTaHoBKa fonycka rno BepTMKanu
0T06pa>KaeT HOMep BOCMpPOU3- Return BO3BpaT K MEeHI0 JonyCcKkoBOU Npo-
BOAMMOIO 3KpaHa B HWKHEM BEPKM ocunnnorpaMmm
npasom yrny gucnnes. MNosopo-
Operation TOM MHOFO(*)yHKU,VIOHVaJ'IbHOFO KniouyeBble NyHKTbI:
perynsitopa B BEpXHEW 4actui ABTOKanu6poBkKa: PyHKUMsSI aBTOKaNMBPOBKYU NO3BOSISIET CKOPPEKTU-
nepegHen naHenu Bbl MOXETe poBaTb MOrpeLUHOCTM WU3MEPEHUs, CBSI3aHHble C W3MEHeHUsIMU B
RePlay [F2] » NPUOCTaHOBUTL BOCMPOU3BELE- oKpyXxaroLlen cpege. OTy npoueaypy MOXHO MpoBOAWTb NO Mepe
(BocnpousBenexue) |Hue. MNpu ganbHenwem Bpalle- HeobxoaMmocTW. [N NOBbILIEHUS TOYHOCTU KanubpOBKU BKIOUUTE
HUM perynstopa Bbl MoOXeTe ocuunnorpad v gavite emy nporpeTtbcs B TedeHne 30 MUHYT. 3aTem
BblbpaTb  ocuunnorpammy  c HaxmuTe kHonky [UTILITY] -> Self Adj
onpefeneHHoro aKpaHa Aans Bbi6op s3bika: Ocuunnorpadbl cepun UTD2000/3000 ponyckatoT
MHOFOKPaTHOTO  LIMKINYECKOro BbIGOP MHTepdelica Ha HECKOMbKUX A3blkax. [ns Belbopa s3blka auc-
BOCNpPOMN3BEaEHUS. nnes Haxmute kHonky [UTILITY] n BeibepuTe nooxoaaimn a3bik.
3. Ecnn Bam TpebyeTcs noBTo-
putb  3anuMCb  MOJTHOCTbLIO, 2.9. ABTOMaTu4yeckue usmepeHus
HaxmuTe KHOMKy m Ans ocTa- MokasaHHas Ha PucyHke 2-29 kHonka [MEASURE] siBnsietca dyHK-
HOBKM, & 3aTeM HaXMUTE KHOTKY LIMOHAMNBHOMN KHOMKOM aBTOMaTUYECKUX M3MEepeHuin. [Ins o3Hakomne-
>. HUSI C MOLLHBIM MHCTPYMEHTOM aBTOMAaTUYECKUX U3MEPEHMNIA NPOYTY-
Stop [F3] = OcTtaHoBKa 3an1cy unm Bocnpo- T€ HUKECTIEAYIOLLYIO UHCTPYKLIVIO.
(OcTtaHoBKa) n3sefeHus
Save 1-200 CoxpaHeHue 3anmcaHHomn oc- —
(coxpaHeHue) umnnorpammel Ha USB- SELECT STORAGE
HaKoMMTENb, NOAKMHOYEHHbIN K
ocumnnorpady. Homep agpeca
COXpaHeHWsi BbIGUpaeTcst MHO-
royHKLMOHaNbHbLIM NOBOPOT-
HbIM PETYNSTOPOM.
Recall 1-200 3arpy3ka ocuunnorpammbl  C
(BbI3OB M3 USB-Hakonutens. Homep aape-
namsitv) ca BbI3bIBAaEMOIA ocuunorpam-
Mbl BbIGUPaeTCs MHOrOYHKLM-
OHanbHbIM MOBOPOTHBIM  pery-
NSATOPOM.
Return Bosspat B npegplayLiee MeHo PucyHok 2-29. ®yHKUMOHanNbHas KHOMKa aBTOMATUYECKUX U3MEPEHUIA
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MNpakTnyeckue npumepsbl

MeHto namepenuin ocumnnorpada nossonseT nsmepaTb 28 napamer-
pOB OCLMMNorpaMmel.

Haxmute kHonky [MEASURE] ans Bxoga B MeHI0 M3MepeHus napa-
MeTpOB, KOTOpOe pasfenieHo Ha 5 30H Ans 0AHOBPEMEHHOro oTob-
paXKeHUsi N3MepEHHbIX 3HaYeHUN, CBA3AHHBLIX C (PYHKLIMOHAMNbHLIMU
kHonkamu [F1]-[F5] cootBeTcTBEHHO. Npy BEIGOpE TMNa U3MepeHuin B
nto6oW M3 30H HAXMUTE COOTBETCTBYIOLLYIO (DYHKLIMOHAMNBHYIO KHOMKY
Ons Bxoda B MeHIo Bblibopa Tvna mamepeHuit. MeHio Bbibopa Tuna
n3MepeHuii No3sonseT BblbupaTtb HanpsxeHne unu Bpems. Bbl mo-
XeTe NeperTn K U3MEPEHNAM HanpsHKeHUs1 N BPEMEHU MO HaxaTuio
kHonok [F1]-[F5] B cooTBeTCTBMM C TUMOM U3MEPEHWIA, a 3aTeM Bep-
HYTbCH B MEHI0 OTobpaxeHus napameTpoB. Bbl Takke MoxeTe
HaxaTtb kHonky [F5] n BbibpaTh nyHkT [PARAMETERS] ans otobpa-
XEHUS BCEX M3MepsieMbIX NapameTpoB Kak HanpsikeHusi, Tak 1 Bpe-
meHu. Haxxmute [F2] ans Beibopa kaHana (M3sMepeHns Npov3BoasTCS,
TOMbKO €Cnn KaHan BkntouyeH). Ecnn Bam He TpebyeTtca n3MeHATb
TeKyLWnin TN namepeHun, Haxmute [F1] ans Bo3BpalleHus K MeHI0
OoTOOpaxeHNs napameTpoB.

Mpumep 1. [Ons oTobpaxeHus pa3maxa (YOBOEHHOW aMnnuTyabl)
CcurHana co BTOpOro kaHamna B 30He [F1], BbinonHuTe crnegytowue
nencTeus:

1. HaxwvuTe [F1] onsa Bxoga B MeH0 ONuuMi TUMOB N3MEPEHWIA.

2. Haxwmute [F2] ans Beibopa BTOporo kaHana (CH2)

3. Haxwmute [F3] ons Boibopa namepeHust HanpskeHust.

4. Haxmute [F5] (2/4 next page) v Bbl yBUAMTE 3HAYEHNs pasmaxa B
3oHe [F3].

5. Haxwmute [F3] ana Bbibopa namepeHus pa3maxa, Mocrne Yero Bbl
aBTOMaTU4ECKN BEPHETECh B MEHIO OTODpaXXeHnsa napameTpos.

Ha nepBoli cTpaHuUe MeHIo U3MepEHUiA 3Ha4YeHe pasMaxa oTobpa-
aeTtcs B 30He [F1] (xenTbiM uBeTom).

Mpumep 2 HacTpovika n3amepeHus 3agepxku. Bel MoxeTe ncnonb3o-
BaTb (MYHKUMIO M3MEpPEeHUst 3adepxKku ONns U3MepeHUs BPEMEHHOrO
WHTepBana mexay HapacTallmm (POHTOM CUrHanoB U3 ABYX WC-
TOYHUKOB, TO €CTb MHTEPBan Mexay HapacTaloLmM (PPOHTOM NepBo-
ro nepuoga curHana u3 onpeaeneHHoOro UCTOYHMKa U HapacTaoLmnm
(PPOHTOM MEPBOro nepuoga CurHana 3 gpyroro UCToyHuka. Namepe-
HWS1 NPOU3BOAATCA CreayoLmm obpasom:

1. B MeH0 n3mepeHuii BbibepuTe 30HY OTOBOpaxeHus pesynbTaToB
N3MepeHnst 3aepPXKn, Kak 3TO CAenaHo B BbiLLENpPUBEAEHHOM Mpw-
mepe. Ans Bblbopa 3adepxkn 3anaute B MeHo Time pganee Page
3/3, Delay.

2. Haxxmute [F2] ons Bxoaa B MEHIO 3a€pPXKKN.

3. BbibepuTte nctouHmk curdana: CH1, a 3atem BbibepuTe MCTOYHUK
curHana c 3agepxkon: CH2.

4. Haxmute [F5] ana noateepxaeHus. MNocne atoro pesynbTaT u3-
MepeHusi 3aepXXkn 0Tobpa3nTCs B COOTBETCTBYIOLLEN 30HE.

ABTOMaTMYecKoe uamepeHue NapameTpoB HaNpPsHKEHUs
Ocumnnorpadbl cepun UTD2000/3000 nossomnsioT B aBToMaTudye-
CKOM pexume U3MepsTb crefylolve napameTpbl HanpshkeHus: pas-
Max, MakcumarnbHoe, MMHUMarbHOe, cpegHee, cpeaHekBaapaTuyHoe
HanpsKeHUs, HanpshkeHne BEepLUMHbI UMMYMbCa M OCHOBaHUS WUM-
nyneca. OnpeaeneHunst aTUX BENIMYUH NPUBEAEHbBI HUXE:

Pa3max (Vpp): pa3HOCTb 3Ha4eHW curHana B BbICLUEW W HU3LIEN
TOYKax OCLMmnorpaMmel.

MakcumanbHoe HanpsikeHue (Vmax): pasHOCTb 3Ha4YeHWs curHana
B BbICLLEW TOYKE OCLMNNOrpamMmmMbl U Hynesoro noteHumana [GND]

MuHumanbHoe HanpsixeHue (Vmin): pasHOCTb 3Ha4YeHUs curHana B
HU3LLEeW TOYKe ocLMNnorpamMmmel 1 Hynesoro noteHumana [GND]

Amnnutyaa (Vamp): PasHOCTb 3Ha4YeHWIn curHana mexay BepLUMHON
1 OCHOBaHVEM OCLMMIorpaMmel.

Middle (Vmid): CpeagHee apudmeTndeckoe BEpPXHEro n HWDKHEro
YPOBHS ocLMmnnorpaMmel (MONOBUHA aMNuUTyabl)

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

HanpsixeHne ocHoBaHus umnynbca (Vbase): pa3HocTb mexay
3HaAYEHWEM CUrHana Ha ypoBHE BEPLUMHbLI UMMYyMbCa U HYNeBbIM Mo-
TeHumanom [GND].

MonoxuTtenbHbIW BbIGpoc Ha cpoHTe umnynbca (Overshoot):
oTHoweHwne (Vmax-Vtop)/Vamp.

OTpuuartenbHbIM BbIGpoc nepen poHTOM Mmnynbcea (Preshoot):
oTHoweHwne (Vmax-Vtop)/Vamp.

CpenHee HanpsbkeHue (Average): amnnuTyda curHana, ycpeaHeH-
Hasi 3a oAuH nepvoa.

CpepHekBagpaTuyHoe HanpsbkeHue (Vrms): ‘adhdekTuBHOE 3Have-
Hue. CpegHekBagpaTUyHOE 3HAa4YeHUE NepeMeHHOro HarpspkeHus 3a
nepuon COOTBETCTBYET MOCTOSSHHOMY HanpshKeHWo, Npon3BoAsLLIEMY
9KBUBANEHTHYHO 3HEPTUIO 32 TOT e NPOMEXYTOK BPEMEHW.

ABTOMaTM4YeCKOe n3MepeHne BpeMEHHbIX NapamMmeTpoB
Ocumnnorpadbl cepun UTD2000/3000 no3sonsT B aBTOMaTuue-
CKOM peXuMme U3MepsiTb YacToTy curHana, nepuon, BpeMsi HapacTta-
HVSA nepefHero ppoHTa MMNynbca, BpeMsl yobiBaHWSA 3agHero poH-
Ta MMMynbca, ANUTENbHOCTb MONOXUTENBHOIO MMNynbca, ANUTEnNb-
HOCTb OTpuLaTenbHOro umMnynbca, 3agepxky 1-»2 (no HapacTtato-
wemy poHTy), 3agepxky 1-»2 (no cnagatoLiemy poHTY), NONOXU-
TenbHbIA KO3PULMEHT 3anoNHEHUs], OTpULAaTENbHBIN KO3 UUNEHT
3anonHeHus. OnpeaeneHns 3TUX BEMUYUH NPUBEAEHbI HUXE!

Bpemsa HapactaHus nepepHero c¢poHTa mmnynbca (Rise time):
Bpewms, 3a koTtopoe curHan Hapactaet oT 10% Ao 90% oT 3HaveHus
Ha BepLUVHe NMMynbeca.

Bpemsi y6biBaHus 3agHero dpoHTa nmnynbca (Fall time): Bpewms,
3a kotopoe curHan crnagaet oT 90% [o 10% OT 3HayeHus Ha Bep-
LUMHE UMMyrbca.

OnutenbHOCTL nonoxutenbHoro umnynbca (+Width); wupuHa
MONOXNTENbHOro UMMNynbca Ha ypoBHe 50% OT ero amnnuTyApl.

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

3apepxka 1-2 (no HapacTatouwemy ¢poHTy) (delay 12 (rising
edge)): BpeMs 3afepxKu HapacTawLlero opoHTa curHana no BTOpo-
My KaHarny OTHOCUTESIbHO HapacTaiowero poHTa curHana no nep-
BOMY KaHany

3apepxka 12 (no cnapatowemy dpoHTy) (delay 12 (falling
edge)): BpeMs 3agepXku crnagatoLero poHTa curHana no BTOpoMy
KaHany OTHOCUTESIbHO Crnajatollero (poHTa CurHana no nepBomy
KaHary.

MonoxuTtenbHbIN Ko3dduumeHT 3anonHeHus (+Duty): oTHoweHne
ONUTENbHOCTY MOSIOXMTENbHOrO MNYyNbca K NepUoay.

OTpuuartenbHbii KoadduumeHT 3anonHenus (-Duty): oTHoweHune
ONUTENbHOCTY OTPULATENbHOro UMNYNbCa K Nepuoay.

MeHi0 nsmepeHun

DenctBus: HaxmmTe kHonky [MEASURE] ans otobpaxeHust 30H Ans
5 nsmepsiembix 3HadeHun. [Insa Bxoda B MEHIO Bbl MOXETe HaxaTb
nobyto n3 kHonok F1-F5, kak ykasbiBaeTcs B Tabnuue 2-25.

Tabnuvua 2-25

MapameTp MeHIO (BRI OnwucaHue
3HauYeHus
Back BosBpalueHne B MeHio oTobpa-
(BO3Bpar) >KEeHUs napameTpoB
Source CH1 Bbibop kaHana gns m3amepeHus
(MCTOYHMK curHana) CH2 napameTpoB curHana
Volt Bxon B MeH napameTpoB
HanpshKeHust
Time Bxon B MEHI0 BpEMEHHbIX Mapa-
METpPOB
BKIOYEHWE/BbIKMIOYEHNE  OTOD-
Parameters paxeHWsi  BCEX  U3MEepsiEMbIX
rnapameTpoB

MeHto napameTpoB HanpsiXkeHust onmcaHebl B Tabnuuax 2-26 — 2-29
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Tabnvua 2-26

DyHKUMSs/
U3mepsieMbI napameTp

OnucaHue

Tabnuua 2-31

Return

BosBpalleHne B MeHW, OnucaHHoe B
Tabnvue 2-25

DyHKUMA/

o OnucaHue
U3mepsieMbln napameTp

Preshoot
(oTpuuaTenbHbIN BeIGpOC
nepes poHTOM

Bbibepute Ans BO3BpaLLEHVS B MEHIO
0TOGPaXeHUs1 U3MEPSIEMbIX NapaMeTPOB
W 3aMeHbl WCXOOHOrO napameTpa Ha

Previous (npegpiayLias
CTpaHuua)

BosBpaweHme  Ha
CTPaHULLy MEHIO

npeablayLyo

BbIGGpVITe Ana BO3BpaLleHna B MEHIO

Fall (anutensHocTb OTOOpaXeHnss K3MepsieMblx napa-

Mmnynbca) 3TOW No3unuun cnagatoulero ppoHTa) MEeTPOB M 3aMeHbl UCXOAHOro napa-
Amplitude (amnnutyaa) -/- MeTpa Ha 3Tour No3uummn
Oveshoot -/l- + Width (gnutensHocTb -//-
(NonoXuTeEnbHbI BbIGPOC MOMOXWUTENbHOro MMYNbCa)
Ha ppoHTe nmnynbca) - Width (anutensHocTb -/l-
Next (1/4) [Mepexop K cneaywllen CTpaHuLe MeHIo oTpuuaTeNbHOro MMNynbca)
Next (2/3) Mepexop k crepywlen cTpaHuue
Tabnuua 2-27 (cneayroulas cTpannua)  |MeHio
TR OnucaHue
N3mepsieMbii napameTp Tabnuua 2-32
Previous BosBpalleHne Ha npeabiayLLyo CTpaHu- ®yHKUMSA/
o OnwucaHue
(NpeablgyLias cTpaHuua) |Ly MeHo W3mepsieMblii napameTp
Mean Buibepute AnA BO3BPALUEHNS B MEHIO Previous BoaBpallieHne Ha npeablayliuylo CTpaHu-
(cpenHee 3HayeHue) |0TOBpaxeHWst U3MepsieMblX NapaMeTpoB (npeabiayLLas cTpaHuLa) |Ly MeHio
¥ 3aMEHbl WCXOAHOTO napameTpa Ha Delay BbibepuTe Anst BO3BPALLEHUS B MEHIO
SToM nosmumn (3apepxka) onuuit 3agepxkm (cm. Tabnuuy 2-31a)
Pk-Pk (pasmax) il + Duty Bribepute ansi BO3BpaLLEHUA B MEHIO
RMS /- (nonoxwuTensHas OTOBpaxeH!s M3MepsAeMbIX NapameTpoB
(cpepHekBaapaTiHoe CKBaXHOCTb) 1 3aMeHbl UICXOAHOTO napameTpa Ha 3ToM
3Ha4yeHve) no3nuMM
Next (2/4) Mepexop k cnepytoLLen cTpaHuLEe MeHIo -Duty (oTpuuatensHas /-
(cnepywLas cTpaHuua) CKBXKHOCTB)
Ta6nuua 2-28 Firs} (3/3) BosBpalleHne Ha  nepByl0 CTpaHuUy
(k nepBon cTpaHuue)  |MeHto (cMm. Tabnuuy 2-29)

DyHKUMsa/
U3mepsieMbi napameTp

OnucaHue

Previous (npegbigylias
CcTpaHuua)

BosBpalleHue Ha npeapblayLlyo CTpaHu-
Ly MEHH0

Tabnuua 2-32a

High (Vtop HanpsxeHune
BEPLUMHbBI MMNYNbCa)

Bbibepute Ons BO3BpaLlEHUSI B MEHKO
OTOOpPaXeHUs n3MepsieMbiX NapameTpoB
M 3aMeHbl WUCXOZHOrO napameTpa Ha
3TOW NO3ULMK

HocTtynHble

Low (Vbase HanpsbkeHue
OCHOBaHWs UMMyJbCca)

-//-

Middle (Vmid nonosuHa
aMnNNnTyabl)

-//-

Next (3/4)
(cnepywoLas cTpaHuua)

ﬂepexo,u K cne,uy}ou.leﬁ CTpaHuue MeHIo

Tabnvua 2-29

MapameTp meHO OnucaHue
3HayYeHus
From Channel |[CH1/CH2/MATH)|BbiGop onopHoro kaHana
(kanan)
To Channel CH1/CH2/MATH |BkI60p n3mepsiemoro kaHana
(kanan)
Enter Bbibepute ans Bo3BpalleHus B
(nogTBEpPXOEHME) MEHI0 OTODpaxeHus uamepsie-

MbIX MNapameTpoB W 3aMeHbl
MCXOQHOro napameTpa Ha 3ToW
nosuuum

DyHKLMSsA/
U3mepsieMbI napameTp

OnucaHue

Previous (npegbiaylias
cTpaHuua)

BosBpalleHre Ha npeaplayLLyo CTpaHu-
Ly MEHH0

Max (mMakcumanbHoe
3Ha4eHve)

BbiGepute Ans Bo3BpalleHUst B MEHH0
OTOGpPaKeHUs: U3MepsieMblX NapameTpoB
N 3aMeHbl WUCXOQHOro napameTpa Ha
3TOM NO3nLMKn

Min (MvMHumanbHoe
3Ha4yeHve)

-//-

First (4/4)
(cnegytouwaa ctpaHuua)

BosBpalueHue Ha  MEpBY0 CTpaHWUy

MeHto (cm. Tabnuuy 2-26)

MeHto BpeMeHHbIX napameTpoB onucaHbl B Tabnuuax 2-30 — 2-34.

Tabnuvua 2-30

DyHKUMsA/
U3mepsieMbIv napameTp

OnucaHue

Return (BosBpar)

BosBpallyeHne B MeHI0, onucaHHoe B
Tabnuvue 2-25

Freq (4acToTta)

BbiGepute Ans Bo3BpalleHUst B MEHH0
OTOGpPaKeHUs U3MepsieMblX NapameTpoB
N 3aMeHbl WUCXOHOro napameTpa Ha
3TOM NO3nLMKn

Period (nepvog)

-//-

Rise (anutenbHocTb
HapacTawLlero ppoHTa)

-//-

Next (1/3)
(cnepywoLas cTpaHuua)

ﬂepexo,u K cne,uy}ou.leﬁ CTpaHuue MeHto
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2.10. KypcopHble nuamepeHus

Haxmute kHonky [CURSOR] ansi oTtobpaxeHusi n3mepuTenbHOro
Kypcopa v MeHIo Kypcopa, 3aTeM OTperynupyinTe nonoxeHune kypcopa
BpaLleHnemM MHOrodyHKLMOHanbLHOro perynatopa. Kak nokasaHo Ha
PucyHke 2-30, kHonka [CURSOR] B 30He ynpaBneHus siBnsieTcs
PYHKLMOHANBHOW KHOMKOW KyPCOPHbIX U3MEPEHUN.

PucyHok 2-30. ®yHKUMOHanNbHas KHOMKa KyPCOPHbBIX 3MepEeHWii
(CURSOR) B crcTeme BbIGOPKY AaHHbBIX

B pexvme CURSOR Bbl MOXeTe nepemellaTb Kypcop no okHy oTo6-
paxeHus ocuunnorpaMm Ha gucrnee. [pegycMoTpeHbl Tpu pexuma
M3MEpEeHUn C MOMOLLBIO Kypcopa: uaMepeHus HanpsbkeHus (Volt),
BpemeHu (Time) n pexum cnexenus (Track). PasHocTb noTeHuuanos
MOXeT OblTb M3MepeHa C NomoLblo HaxaTtusi kHonok [SELECT] u
[COARSE] Ha naHenu ynpaBreHust U BpalleHWsi MHOrogyHKLMO-
HanbHOro perynsitopa Ans BblGoOpa MOMNOXeHUst ABYX KypCOPOB Npw




N3MepeHUn HanpsxeHns. AHanorn4HbIM 06pasoM MoxeT BbiTb nsme-
peH BpeMeHHOW uHTepBan. B pexume cnexeHusi Kypcopbl OCLMMINO-
rpacda MOryT aBTOMaTU4eCkn OTCNEeANTb N3MEHeHNe curHana.
MpumeyaHus:

Mpu paboTte ¢ mopensimu ocumnnorpada c 5,7-AMMOBbLIM Auchne-
eMm:

1) Ucnonbaywite kHonky [SELECT] ans BeiGopa kypcopa.

2) Wcnonbayiite kHonky [COARSE] ansi perynupoBkv CKOpOCTW ne-
pemeLLeHns Kypcopa.

Mpu paboTte ¢ Mogensmu ocumnnorpada ¢ 7-A1NMOBbIM AUCMEEM:
[ns BbiGopa Kypcopa HaXMUTe Ha MHOTOYHKLMOHAMbHbIN NMOBOPOT-
HbIn perynatop. CKOpoCTb MepeMeLLeHnst Kypcopa U3MeHseTcsl BMe-
CTe CO CKOPOCTbIO BpaLLeHusi perynstopa.

1. amepeHue HanpsxeHus/epeMeHu: Kypcop 1 1 Kypcop 2 nosssTtcs
ogHoBpeMeHHo. lNepemecTuTe ux B Tpebyemoe nonoxeHve ¢ NoOMo-
b0 MHOrOMYHKLMOHANBHOTO MOBOPOTHOrO perynsitopa. Bbl MoxeTe
BbIOpaTb Kypcop, KOTOPbIN HY>XHO NepemMecTuTb, C NMOMOLLbIO KHOMKK
[SELECT] (vnun mHorodpyHKUMoHansHoro perynstopa). Otobpaxae-
MOe 3HayeHue MoKasbiBaeT BENWYMHY PasHOCTU MOTEHLMAnoB wnu
3HaYeHN BpEMeHU Mexay ABYMS Kypcopamu.

2. Pexum cnexeHus:: [Opu3oHTanbHbIA U BePTUKaNbHbIA Kypcopbl
nepecekatTcs, obpasys nepekpecTve, KOTOpoe aBTOMaTU4eCcKu
yCcTaHaBnuBaeTca Ha ocuunnorpammy. Bbl MoxeTe noacTpamsath
rOPU3OHTanbHY0 KOOpPAWHATY NepeKkpecTVs Ha ocuunnorpaMMe no-
BOPOTOM MHOrOMYHKLMOHanbHOro perynatopa. Ha gucnnee ocuun-
norpadha oTobpassTca koopanHaTbl LeHTpa Kypcopa.

3. Koraa BkntoveHa yHKUMS Kypcopa, M3MepeHHOe 3HayeHue aBTo-
mMaTu4ecku oTobpaxkaeTcsi B BEPXHEM MPaBOM Yrriy.

2.11. Ucnonb3oBaHue kHonku RUN/STOP

B BepxHEM MpaBOM Yrny NaHenu ynpasreHUsi pacronoxeHa KHomnka
[RUN/STOP]. Korga ata kHoMka HaxaTa, W ropuT 3erneHbli MHAMKa-
Top, ocuunnorpad HaxoguTCs B aKTUBHOM COCTOsiHUM. Ecnn npu
HaxaTUM 3TOWM KHOMKM 3aropaeTcsl KpacHbI MHAMKATOP, 3TO 3HAYWT,
4TO ocumnnorpad ocTaHOBUM BbIMOMHAEMOe AENCTBUE.

ﬁCQUIRE STORAGE

=

ueasure

(cursor

rI:EPI.AY UTILITY

PucyHok 2-31. KHonka RUN/STOP

ABTOMaTMYecKas HacTpouka

Kak 6bino nokasaHo BbilLe, aBTOMATUYECKas HacTPOWKa MOXeT yrnpo-
cTuTb paboTy ¢ ocumnnorpacdom. Mpu HaxaTum kHonku [AUTO] oc-
uunnorpad aBTOMAaTUYECKM HACTPOUT KOIPDULMEHT OTKIOHEHUS U
KO3(phVLMEHT pasBepTKN B COOTBETCTBUM C aMMNUTYAON M 4acTOTON
usMepsieMoro curHana u obecrneumt ctabunbHoe oToGpaxeHue oc-
umnnorpammel. Korga ocuunnorpad pabortaet B pexume aBTomaTyi-
YeCcKOW HaCTPOWiKK, CUCTeMa HacTpoeHa credyowmm obpasom:

Tabnuvua 2-33

Hana
lMonoca nponyckaHusl BepTu-
KanbHOro KkaHana

KoathdpuumeHT BepTukanbHom

MonHas

YcTaHaBnmMBaeTcsi B COOTBETCTBUM

MapameTp Hactpoiika
Pexum cbopa AaHHbIX O6bl4Has BblGopka
Popmat oTobpaxeHus YT

[MonoxeHwe nNo ropMsoHTanu ABTOMaTu4eckas HacTpovika

KoachmumeHT ropmsoHTanbHoM |YCcTaHaBnmMBaeTCcs B COOTBETCTBUM
pa3BepTku (c/aen) C YacToToW curHana

PasBsska MYCKOBOro curHana CBsi3b no nepeMeHHOMYy TOKY

3agepxka 3anycka MuvHuManbHoe 3HaveHve

YpoBeHb 3anycka YcTtaHoBneH Ha 50%

Pexum 3anycka ABTOMaTU4ECKUM

Mo ymonyaHwio nepBbI kaHarn, HO
€clnM Ha NepBOM KaHane curHan
OTCYTCTBYET, @ Ha BTOPOM KaHane
NpuUCyTCTBYET, TO BTOPOW KaHan
yCTaHaBMMBaeTCs B kayecTBe MC-
TOYHUKA

NcTouHuk MyCKOBOro curHana

Tun sanycka Mo cpoHTy

HaknoH cpoHTa nyckosoro cur- |HapacTtawowmin opoHT

pasBepTku (B/gen) C amnnuTyAoun curHana

RUN/STOP: HaxaTue KHOMKM 3arnyckaeT HenpepbiBHYO BbIGOPKY
AaHHBIX A8 NOCTPOeHus ocuunnorpammbl nNmMbo octaHaenmsaeT
BbIGOPKY.

Ecnn Bbl xoTute, 4Tobbl BbIGOPKA AAHHBLIX MPOM3BOAMNACH Herpe-
pbiBHO, HaxxmuTe kHornky [RUN/STOP] oauH pas. [Ana npekpaiieHus
BbIGOPKN HaXMUTe ee elle pa3. Bbl MoxeTe ncnonb3oBaTh 3Ty KHOM-
Ky AN NepekrnioyeHns Mexay BKMOYEeHMEeM U OCTaHOBKOWN BbIGOPKK
AaHHbIX. B pexxume RUN (BkntoveHune) 3aropaeTcs 3eneHbln MHAnKa-
TOp, a Ha gucnnee nosiBnsetcs Hagnuce AUTO. B pexume STOP
(ocTaHOBKa) 3aropaeTcs KpacHbI MHAWKATOP, a Ha Aucniee nosiBns-
etcsa Hagnucb STOP.

aea 3
NMPAKTUYECKUE NPUMEPDI

Mpumep 1: U3MepeHne NPoCcTbIX CUTHANoOB

Ha6mo,quv|e N n3aMmepeHne Hen3BeCTHOro 3apaHee curHana, a TaKkkxe
6bICTpoe OTOGpa)KeHMe Ha aucnnee n maMepeHue ero 4actotbl U
pasmMaxa.

1. [ins 6bicTpOro oTob6paxeHUs curHana BbINOMHUTE cneaylolme
AeNcTBuUs:

1) B MeH0 HacTPOMKM LLYNOB YCTaHOBUTE KO3PULMEHT ocnab-
neHus Ha 3HadveHne 10X n ycTaHOBUTE MepeknovaTtens Ha Lwyne B
nonoxexune 10X.

2) MNopcoeamHuTe wyn nepeoro kaHana (CH1) k namepsiemoi
cxeme.

3) HaxmuTe kHonky [AUTO].

Ocumnnorpad BbINOMHAT aBTOMaTUYECKYO ONTUMM3ALMIO N30bpaxe-
HWSI Ha aucnnee nof uamMepsieMblin curHan. Tenepb Bbl MOXeTe Mpo-
M3BOAUTbL AanbHEeWLLYo perynMpoBKy BEPTUKaNbHOIO U ropuU3oHTarnb-
HOro AManasoHOB Ans NOSy4YeHUs )Kenaemoro Buaa ocLmniorpaMmmel.

2. ABTOMaTMyeckoe M3MepeHue BpeMeHHbIX napaMmeTpoB M na-
pameTpoB HaNpsHKeHWUsi cUrHana.

Ocumnnorpadg no3sonsieT Npou3BoAMTbL aBTOMaTUYECKUE U3MEpPEHUs
napameTpoB BOMbLIMHCTBA UCCREAyeMbIX CUrHanNoB. [ns namepeHus
4acTOTbl U pa3maxa curHana BbIMOMHUTE cneaylolme AenNCTBUS:

1) Haxvmute [MEASURE] ons otobpaxeHns MeHio aBTomatuye-
CKUX N3MEPEHUA.

2) Haxxmute [F1] ons Bxoga B MeHo Bbibopa Tvna namepeHun.

3) Haxmute [F3] ana Bbibopa n3mepeHuss napameTpoB Hanps-
XeHus (voltage).

4) Haxxmute [F5] ons nepexopa Ha cTpaHuuly 2/4 MeHio, a 3aTtem
HaxwmuTe [F3] ana Beibopa nsmepsiemoro napametpa: pa3max (peak-
to-peak).

5) Haxmute [F2] ons Bxoda B MeHIo Bblibopa Tuna u3aMepeHuin,
3aTeM Haxwmute [F4], 4ToObl BbIGpaTh U3MEpPEHME BPEMEHHBIX napa-
meTpos (time).

6) Haxwvute [F2] ons Bbibopa n3mepsiemoro napameTtpa: 4acTo-
Ta (frequency).

Mocne aToro Ha gucnnee oTobpasATCs M3MEPEHHbIE 3HaYeHUs pas-
maxa u 4yacToTbl B 3oHax [F1] n [F2] cooTBeTCTBEHHO.

Vb P drr iy

Off W 5.00s

PucyHok 3-1. ABTOMatuyeckne nsmepeHus

Mpumep 2: HabniogeHue 3adepXKuU MpU _NpoxXoXaeHUU
CUHycoMaanbLHOro curHana no uenu

Kak 1 B npegbigyliem npumepe, ycTaHOBUTE KOI(hPULMEHT ocnab-
NeHVa curHana Ha Lyne n B MeHio HacTpovikv wyna Ha 10X. Moa-
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kntounTe BxoA kaHana CH1 k BXOOHOMY KOHTakTy Lienu, a BXof BTO-
poro kaHana CH2 k BbIXO4HOMY KOHTaKTy Lienu.

Mopsigok aencTeumn:
1. OTo6paxeHue curHanoB B kaHanax CH1 n CH2

1) Haxxmute kHonky [AUTO].

2) MopacTpoiTe ropu3oHTanbHbIi YU BepTUKaNbHbIA AManasoHbl
Takum 06pa3om, YToObl NONYYNTL KeNaeMblii BU OCUMMNOrpaMmbl.

3) Haxmute kHonky [CH1], uyToGbl BbIOpaTh curHanm u3 kaHana
CH1. Otperynupynte nonoxeHue ocuunnorpammbl kaHana CH1 no
BEpTUKanv NoBOPOTOM perynsatopa BepTUKanbHOrO CMELLEHMSI.

4) Haxmute kHonky [CH2] ans Bbibopa curHana us kaHana CH2.
AHanorM4yHo onucaHHomy B M.1) NOACTPONTE CMeLLeHWe OCLMIIo-
rpammbl kaHana CH2 no BepTukanu Tak, 4Tobbl ynpoCcTUTbL CpaBHe-
Hve, n3beras nepekpbiTUE OCLUUMNIOrpaMM CWUrHamnoB M3 ABYX KaHa-
nos.

2. NamepeHune 3aaepXKA NMpU NPOXOXAEHUU CUHycouaanbHOro
curHana no uenu U HabnoaeHne U3MEHEeHUs1 OCLUNNorpaMmmbl.
1) ins aBTOMaTU4ECKOro N3MEPEHUS 3a0EePXKKN:
Haxmunte kHonky [MEASURE] ans otobpaxeHns MeHo aBToMaTuye-
CKUX N3MEPEHUN.
HaxmuTte [F1] 4ns Bxoga B MeHo Bbibopa TMna namepeHun.
HaxmuTte [F4] ons Bxoaa B Tabnuuy BpeMeHHbIX NapaMeTpoB.
Oeaxabl HaxmuTte [F5] ans nepexopa Ha cTpaHuuy 3/3 meHto.
Haxwmwute [F2] ansa Beibopa nsmeperusi sagepxku (Delay).
Haxmute [F1], Boibepute kaHan CH1, a 3atem Haxmute [F2] ans
nepekntoyeHuss Ha kaHan CH2, nocne 4yero Ans noaTBepxaeHUsi
HaxxmuTe [F5].
Mocne aToro BenuunHa 3agepxkn otobpasnTcs nog Hagnuceto «CH1-
CH2 delay» B 3oHe [F1].
2) O6GpaTuTe BHUMaHWe Ha W3MEHEHUs ocuumnorpammbl (CMm.
PucyHok 3-2)

PucyHok 3-2. 3agepxka curHana

Npumep 3. O6HapyxeHMe 0OAMHOYHOrO cUrHana
Oco6eHHOCTb M MPEenMyLLECTBO LIMMPOBBLIX 3aNOMUHAIOLLUMX OCLMII-
norpapoB COCTOMT B BO3MOXHOCTU paboTbl C HenepuoaMyeckummu
CUrHanamu, TakuMu kak oTAerbHble MMMynbCbl U Bbibpockl. Ans o6-
Hapy>XeHWs1 OAMHOYHOrO CuUrHana Bbl AOMKHbI BRafeTb HEKOTOPOW
npeaBapuTenbHon uHdopmaumen o6 3ToM curHane, 4Tobbl ycTaHo-
BUTb YPOBEHb 3anycka u Tun dpoHTa. Hanpumep, ecnum mumnynbc
npeactaBnsieT cobon norudeckuin curHan TTJ1, ypoBeHb 3anycka
HY>XHO YCTaHOBWTb NpUMepHO Ha 2 B, n BbIbpaTb 3anyck no Hapac-
TawowemMy dpoHTy. Ecnu Bbl He yBepeHbl B xapaktepe curHana, To
ONA onpefeneHnss ypoBHA 3amnycka W Turma dpoHTa Bbl MOXeTe
Habntogatb ero B pexvme aBTOMaTUYECKOro MMM HOpMarbHOMo 3a-
nycka.
Mopsaok aencTeui:

1. Kak n B npegpigywiem npumepe, yctaHoBUTE KOApULMEHT
ocnabneHusi Ha wwyne un Ha kaHane CH1.

2. BbinonHuTe HaCTpONKyY 3anycka no criedytoLlen npoueaype:
1) Haxxmute kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom Ans
BXOAa B MEHIO HAaCTPOMKK 3anycka.
2) B aToM MeHI0 ucnonbayinte noameHio [F1-F5] ans ycraHosku Tuna
3anycka Ha EDGE (3anyck no ¢poHTy), MCTOYHUKa NMYCKOBOrO CUrHa-
na Ha CH1, HaknoH cpoHTa Ha RISE (HapacTalowmit), pexuma 3a-
nycka Ha SINGLE (ogHokpaTHbIN), 1 pa3Bs3ku 3anycka Ha AC (cBsi3b
no nepemMeHHOMy TOKY).
3) OtperynupyiiTe BepTUKamnbHYHO W TOPWU3OHTanNbHYIO LWKanbl Ans
YCTaHOBKV NoAxoAsiLiero macwiraba.
4) YcTaHoBMTe Xenaemblll ypoBeHb 3arnycka NoBOPOTOM perynstopa
[TRIGGER LEVEL].
5) Haxmute kHonky [RUN/STOP] n goxautech curHana, yaoBneTso-
psitoLlero 3adaHHblM ycrnoBusim 3anycka. Ecnu kakoi-nubo curHan
[OCTUI YCTaHOBINEHHOIO YPOBHSA 3amycka, cuctema nposedeT OAHO-
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KpaTHyto BbIBOPKY AaHHbIX 1 0TOOpasnT ocuMnorpaMMy Ha Aucrrnee.
C nomolLblo 3ToW PYHKLUMKM Bbl NErko MoxeTe obHapyxuTb noboe
cnyyanHoe cobbiTne. Hanpumep, TpebyeTcs o6HapyXuTb HEOXWAaH-
HblIi BbIBPOC CO CpaBHUTENBLHO GOnNbLUOK aMnMTyaoN. YcTaHoBUTE
YPOBEHb 3arnycka HEeMHOro Bbllle HOPManbHOrO YPOBHSA curHana.
HaxmmTte [RUN/STOP] 1 xaute. Korga nosiButcs BbliGpoc, aBToMa-
TMYeckun cpaboTaeT 3anyck M HEMEANEHHO 3anuweTcs OCLMMNo-
rpamma Jo 1 rnocrie MOMeHTa 3anycka. Bpalias perynstop ropvsoH-
TanbHOrO CMELLEHWs B 30HE YMNpaBIiEHUsI TOPU3OHTArNbHOW pa3BepT-
KO Ha nepefHeln naHenu, Bbl MOXETE MEHSATb NMONOXeHWe MOMeHTa
3anycka Ha ropvM3oHTanbHON LUKane Ans NofyyYeHus 3anycka ¢ oTpu-
LuaTenbHOW 3adepXKOW pasnUyHON ANUTENbHOCTU, YTO MNO3BONUT
Nerko paccMoTpeTb y4acToK ocumMniiorpamMmmel Ao Bbibpoca.

PucyHok 3-3. OAMHOYHBIN curHan

Mpumep 4: NMogaBneHue 6enoro wyva B cUurHane

Ecnn wusmepsiembln curHan cogepXkuT Genbii WyMm, Bbl MOXeTe
HacTpouTb ocuunnorpad TakuMm o06pa3om, 4Tobbl OTCeYb WunM
YMEHbLUUTL LIYM TaK, YTO OH He CO3[acT NoMex ANsi aHanu3a curHa-
na (cMm. PucyHok 3-4).

PucyHok 3-4. MopgasneHve 6enoro wyma B curHane

Mopsigok aencTeun:

1. Kak 1 B npeabigywiem cnyyae, ycTaHoBuUTe KO3(PDULMEHT
ocnabneHusi Ha Lwyne u Ha kaHane CH1.

2. MopaviTe curHan Ha Bxo4 ocuunnorpada, Ytobbl obecneuntb
cTabunbHyto ocumnnorpammy. ObpaTuTech K NpeaplayLiemy npumepy
3a onucaHuem nocnegoBaTtenbHocTM Aewcteuin. OBpatutech K
npegpiayLlen rmaee 3a MHCTPYKUMEN No perynupoBke koadduumeHTa
pa3BepTKM 1 kK03 dDULMEHTA OTKINOHEHNS.

3. YUtobbl ynyywmnTb 3anyck C MOMOLLbIO HACTPOWKM Pa3Bsi3ku
3anycka:

1) HaxmuTe kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom Ansi
BbI30Ba MEHIO HAaCTPOWKM 3anycka.
2) YcraHoBuTe napametp COUPLING (pa3Bs3ka 3anycka) Ha 3Hade-
Hve LF Reject (nogaBneHne Huskux yactot) unu HF Reject (nopas-
neHue BbICOKMX 4acToT). lNpu BbibOpe NoaaBneHUs HU3KMX 4acToT
CuUrHan nponyckaeTcsl Yepes BbICOKOYACTOTHbIM unbTp. OH oTCceka-
eT cocTaBnsoLwWme curHana ¢ yactotamu Huxe 80 k'L 1 nponyckaeT
6onee BbICOKOYACTOTHbIE KOMMOHEHTbI. Ecnu BbiGpaHo nogasneHune
BbICOKMX YacTOT, yCTaHaBMBAETCA HW3KOYACTOTHbIA (DUNbTP, OTCe-
KaloLMn cocTaBnsiowme curHana ¢ yactotamu Bbiwe 80 kl'y u npo-
nyckaeT HM3KOYaCTOTHble KOMMOHeHTbl. Bbibupasa onumm LF Reject
unn HF Reject, Bbl MoXeTe NogaBuUTb HU3KOYACTOTHBIN UIN BbICOKO-
YaCTOTHbIV LLIYM COOTBETCTBEHHO, 1 0BUTLCS cTabunbHOro 3anycka.
4. OcnabneHue Lwyma npu oTobpaKeHN C NOMOLLBI HACTPOMKM
pexuma permctpaumu curHana.
1) Ecnu namepsiemblii curHan cogepxut Genbiii LyM, U B pesynbTtarte
ocuunnorpaMmMa MMeeT CIULLKOM HU3KOe KayecTBO, Bbl MOXeTe WUC-
NoNb30BaTh PEXWM perucTpauuu curHana ¢ ycpefHeHweM, no3sons-



owmn ocnabutb 6enbii Wym npu otobpaxkeHun, a Takke pasmep
ocumnnorpammbl Ansi obnerdyeHusi HabnioaeHns n namepeHnin. B pe-
3ynbTate ycpeaHeHus Genblii LWyM yMeHblUaeTcs, 1 AeTanu ocumi-
norpamMmmbl CTaHOBATCA nydlle BMAHbl. BeinonHuTe cneaytowve aen-
cTBUS:

HaxmwuTe kHonky [ACQUIRE] B 30He MeHI0 Ha nepedHel naHenu Ans
Bbl30Ba MEHI0O HACTPOWKU perucTpaumu curHana. Haxmute KHOMKy
[F1] mMeHIo Ans yCTAHOBKM pexuMa HaKOMMeHWst AaHHbIX B 3HAYeHue
Average (cpepHee), a 3aTem BpalleHUeM MHOrodyHKLMOHaNbLHOro
perynsitopa BblGepuTe KONMYECTBO YCPeAHSIEMbIX OCLMNNOrpamMmm 13
psiaa cTeneHer No OCHOBaHMIO 2, B Anana3oHe oT 2 Ao 256 (cM. Pu-
CYyHoK 3-5).

mpling

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 Ha AUcCNNee C MeHbLUeh 4YacTo-
TOW. 3TO HOpPMankbLHO.

Mpumep 5: NMpumeHeHUe KYPCOPHbLIX U3MEPEHUN
Ocuumnnorpad no3BonsieT aBToMaTUyeckn namepsTe 28 napameTpoB
curHana. Bce aBTomaTmMyeckn namepsieMble napameTpbl Takke MOryT
ObITb n3MepeHbl C NOMOLLBLIO KYypCOpOB. V]CI‘IOJ‘Ib3yFI KypCOpbl, Bbl MO-
XeTe ObICTPO M3MepUTb BpPEMEHHble MNapamMeTpbl U MapameTpbl
Hanps>XeHuna ocumnnorpamMmmbl.

N3mepeHne HanpsXeHMs 0A4HOW CTyMeHU CTyneH4YaToro curHana
[na namepeHus HanpspKeHWss OAHON CTyNeHW CTyMeHYaToro curHana,
n3obpaxkeHHOro Ha pucyHke 3-6 npodenarnTe cneaytolime AencTBus:
1. HaxmunTe kHonky [CURSOR] Ans BbizoBa MEHHO KYPCOPHbIX 13-
MEPEHUIA.

2.  Haxwmwute kHonky [F1] ana yctaHOBKM TMNa Kypcopa Ha 3HadyeHue
Volt (HanpshxkeHune)

3.  [MoBOpPOTOM MHOrO(YHKLIMOHAMNBLHOIO pPerynatopa ycTaHoBUTe
Kypcop 1 Ha Ha4yano n3aMepseMon CTyneHu.

4. Haxwmute [SELECT] unn [PUSH SELECT] ons Beibopa kypco-
pa, 3aTeM MOBOPOTOM MHOTO(YHKLMOHANBLHOIO perynaTopa ycTaHo-
BUTE KypCOp 2 Ha ropM30oHTasbHbIN y4acTOK U3MEPSEMON CTyNeHn
CurHana.

B meHto kypcopa aBToMaTuyecku otobpasutcs BenuynHa AV, To ecTb
BENNYMHY HanpsPKeHUs Ha OAHON cTyneHn (cM. PucyHok 3-6).

PucyHok 3-6. KypcopHoe n3mepeHune pa3HoCTU NOTEHLMANOB B CUT-
Harne

Mpumep 6: Ucnonb3oBaHue dyHkuun X-Y

OnpepeneHvie pa3HoCcTU a3 cUrHanoB B ABYX KaHanax.

Mpumep: Onsa namepeHus caBura gasbl Npu NPOXOXAEHUU CUrHana
no Lenun noacoeanHnTe ocuunnorpad K Leny u uccnepynTte BXOAHOM

1 BbIXOAHOWN CUrHansbl.
[Ina oToBpaxeHns BXOOHOIO M BbIXOAHOrO curHana B koopauHaTtax X-
Y BbINonHuTe crieaytolime AencTBus:

1. YcTaHoBUTE KO3(hUUMEHT OCrnabrneHns B MEHIO HACTPOMKU
wynos Ha 10X. YcTtaHoBWTE nepekniovaTtenb Ha Lyne B NonoxeHue
10X.

2. Nopcoeamnute wyn kaHana CH1 k Bxopy cxembl. MNMoacoeau-
HUTe Wwyn kaHana CH2 k BbIxody cxembl.

3. Ecnu kaHanbl He oTOGpaxalTcs, HaXMUTE KHOMKW MEHIo
[CH1] n [CH2], 4TobbI akTMBMpOBaTL 0b6a kaHana.

4. HaxmuTe kHonky [AUTO].

5. C nomoLlbio perynstopa BepTUKanbHOM LUKanbl yCTaHOBUTE
npubnManTenbLHO OANHAKOBbIE aMMNUTYAbl CUrHANOB NO 06OMM KaHa-
nam.

6. Haxmute kHonky [DISPLAY] B 30He ynpaBreHus ropusoH-
TanbHOW pa3BepTKOW AN Bbl30BA MEHIO HACTPONKM FOPU3OHTarNbHOMN
pa3BepTKu.

7. Haxwvute [F2], 4ytobbl BbIOpaTh pexum X-Y. Ha agucnnee
0TOOPa3saTCs BXOOHOW M BbIXOOHOW curHanbl B Buae durypsl Jlucca-
XY.

8. C nomoLlbio COOTBETCTBYIOLLMX PErynsaTopoB MNOACTPOWTE
k03O DULMEHT OTKIIOHEHUS MO BEPTUKANW U CMELLEHNe Mo BEpPTUKanm
ANA JOCTUXKEHWNA Hauny4llen KapTuHbI.

9. C nomowpblo MeToda annunca u3MepbTe M BblUMCIUTE pas-
HocTb a3 (cm. PucyHok 3-7).

CurHan AOIMKEeH pacnonaraTbca
———— E e
no ueHTpy

t/
i

[

PucyHok 3-7

sin@ =A/B wnn C/D, roe 6 — pa3HocTb a3 Mexay curHanamum c pas-
HblX kaHanoB. Onpepenenve A, B, C, D gaHo Ha PucyHke 3-7. U3
npuBeAeHHON Bbille hopMyrbl CrieayeT, YTo

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

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

(0~1/2) nnwn (31/2~2m)

Ecnu rmaBHas ocb annunca nexwvT B npegenax keagpaHtos Il n 1V, To
pasHoCTb ha3 HaxoauTcst B npeaenax

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

Kpome Toro, ecrnv 4acTtoTbl U pa3HOCTU ha3 ABYX U3MEPSIEMbIX CUT-
HaroB KpaTHbI APYr APYrY, Bbl MOXETE BbIYUCIUTL YacTOTHYIO U dha-
30BYH0 KOPPENSLMIO MEXAY ABYMSI CUTHANaMu.

Ta6bnuua pasHoctn pa3 Xun 'Y

OTHowe- PasHocTb a3
Hue 0° 45° 90° 180° 270° 360°
YyacToT
CUrHanos

w1 /100N O/
Mpumep 7: 3anyck no BugeocurHany

®DyHKUMSA 3anycka Mo CUHXPOUMMYNbCY BuAeOCUrHana npucyTcTeyet
BO Bcex Mogensx kpome cepun UTD2000L/2000EX (3a ucknoueHnem
mozenu UTD2025CL, umetoLeii 3Ty yHKLMIO).

3anyck no BugeocurHany TpebyeTcs MCMonb3oBaTh AN NOMyvYeHus
cTabunbHOM ocumMnorpamMmmMbl NpyU UCCNeA0BaHUN CUrHANoOB B cXemMax
BMOEOYCTPOWCTB.

3anyck no cuHxpoumnynbcy kadpa

[InA HacTponku 3anycka No CUHXPOMMMYNbCY Kagpa BbINONHUTE Cre-
aylolime AencTeus:

1. Haxmute kHonky [MENU], 4Tobbl BbI3BaTb MEHK CUCTEMbI 3anyc-
Ka.

21



UNI-T

UHCTPYKLUA 10 SKCITJIYATALINN: cepusi UTD2000/3000

2. Haxwmute kHonky [F1], ytobbl BbiGpaTh TN 3anycka — 3anyck no
BUAEOCUrHany.

3. Haxwmute kHonky [F2], 4TobObl B kayecTBe MCTOYHMKA MYCKOBOrO
curHana Bblbpatb kaHan CH1.

4. Haxwmute kHonky [F3], 4Tobbl BbiOpaTh cTaHpapT BuaeocurHana
PAL.

5. Haxxmute kHonky [F4], 4yTobbl BbIGpaTh 3anyck No CUHXPOUMMYNbCY
YeTHbIX UMM HEYETHbIX KaApPOB.

6. OTperynupyinTte MacliTab® ropu3oHTanbHOWM LuKanbl BpalleHueM
perynstopa SCALE B 30He ynpaBneHvsi ropu3oHTanbHoW passepT-
KOW, Tak 4TOBbl NOMNYYNTb YETKOE N30OpaXeHne oCLUnIorpaMmel.

type

vidan

trigger source

standard

aynchronization

odd field

PucyHok 3-8. 3anyck no cvHXpoumnyrnbCcy kagpa BuaeocurHana

3anyck no cuHxpouMnysbCy CMpPoKuU

[InA HacTporkn 3anycka MO CUHXPOMMMYNbCY CTPOKW BbIMOSHUTE
cnegywowme OencTeums:

1. Haxmute kHonky [MENU], 4Tobbl BbI3BaTb MEHK CUCTEMbI 3anyc-
Ka.

2. Haxwmute kHonky [F1], 4yTobbl BbliGpaTh TN 3anycka — 3anyck no
BUAEOCUrHany.

3. Haxmute kHonky [F2], yToGbl B KayecTBe MCTOYHMKA MyCKOBOIO
curHana BelbpaTb kaHan CH1.

4. Haxwvute kHonky [F3], 4To6Obl BbIOpaTh CTaHAapT BuAeocurHana
PAL.

5. HaxmuTte kHonky [F4], 4Tobbl BbIGpaTh 3anyck No CUHXPOMMMYIbCY
3aaHHOW CTPOKW.

6. BpaleHnem MHOroyHKLMOHaNLHOro MNOBOPOTHOrO perynsatopa
BbIGepuTe Homep TpebyeMoln CTPOKM BUaeocHrHana.

7. OtperynupyiTte MacliTab ropu3oHTanbHOWM LiKanbl BpalleHUeM
perynatopa SCALE B 30He ynpaBneHus ropu3oHTanbHON pasBepT-
KOW, Tak 4ToObl NOMNYyYnTb YeTKOEe U30OpaXKeHne ocLMnnorpaMmel.

type

wideno

trigger source

standard

synekrofisation

designated rov

designated rov

PucyHok 3-9. 3anyck no cuHXpouMMynbCy CTPOKV BUAEOCUrHana

MNpumep 8: NMpumeHeHne dyHkumn PASS/FAIL

HonyckoBas dyHkums PASS/FAIL («[opeH/He ropeH») nossonsier
NpOBOANTL NPOBEPKY BXOAHOMO CMrHana Ha cooTBETCTBME 3afaHHOMY
KpuTeputo. PesynbtaT npoBepkn FAIL («He rogeH») cooTBeTCTBYET
BbIXOAY CUrHana 3a npegerbl, 3a4aHHble KpUTepnem NpoBepku, Toraa
Kak pesynbtat npoBepku PASS («rogeH») nokasblBaeT, YTO curHan
yaoBneTBopseT 3agaHHomy kputeputo. CurHan PASS/FAIL moxet
6bITb NONyYeH U3 BbIXOAHOrO MopTa Ha 3afHel maHenw ocuunnorpa-
da.

1. Haxmute kHonky [UTILITY], 3atem Haxmute kHomky [F2], 4Tobbl
BOWITW B MeHIo dyHkummn PASS/FAIL.

2. HacTpoiika MCTOYHMKa curHama: nocrne Bxoda B MeHI (yHKLMK
PASS/FAIL HaxwmuTe kHonky [F2], 4ToObl BbIGpaTh UCTOYHUK TECTW-
pyemoro curHana.

3. Hactpoliika kputepus npoBepku: Haxxmute kHonky [F4], 4yTobbl BoW-
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T B MEHI0 HacTpoviku kpuTepus (Template). B atom meHo ¢ nomo-
wbto kHonok [F2] n [F3] nepengunte Kk BBOAY AMAaNas3oHOB KpUTepus
NPOBEPKM MO rOPU3OHTanu 1 No BepPTUKanu, COOTBETCTBEHHO U Bbibe-
puTe 3HayeHVWs AManas3oHOB C MOMOLLbI0 MHOTOYHKLMOHANBHOIO
noBopoTHoro perynstopa (1-200 nUKcenos Mo ropuM3oHTanbHOM ocu,
1-100 nukcenoB no BepTukanbHoW ocu). Haxmute kHonky [F4], 4yTobbl
BEepPHyTbCS B MeHto cpyHkumm PASS/FAIL.

4. [Ins HacTPOWiKM YCNOBUI ONOBELLLEHUA HaxmMuTe kHorky [F3],

5. [insA 3anycka npoBepkun HaxmuTe kHonky [F1], 4ToObl ycTaHOBUTL
3HavyeHne OPEN B none coOCTOSiHUSI MPOBEPKM B MEHI hyHKLMM
PASS/FAIL.

Beixoa curHana dpyHkLUn
PASS/FAIL Ha 3agHel naHenn
ocyunnorpaca

Mpumep 9: O6HoBneHue MO yepes nHtepderic USB
O6GHoBMEHME NporpaMMHOro obecneyveHust ocumnnorpaga c BHeLLHe-
ro USB-HakonuTens aBnseTcst yaobHbIM 1 rubkum cnocobom. [Ans
o6HoBneHusi MO ocuunnorpada BeINOMHUTE CReayoLne AeNCTBUS.
1. 3anuwwTe nocnegHio Bepcumio MO, coBMecTUMyto ¢ BalLen Mo-
aenbto ocumnnorpada Ha USB-HakonuTenb (pekomeHayeTcs uc-
nonb3oBatb USB-Hakonutenb, noctaBneHHbI komnanuen UNI-
Trend).

2. BoikntounTte ocumnnorpad v BctaebTe USB Hakonutenb B nopT
USB, nocne yero Bknounte ocumnnorpadg.

3. MNocne TOro, kak OTKPOETCS AMarioroBoe OKHO C 3arnpocoM nog-
TBEPXAEHMS UM OTKasa OT npoueaypbl o6HoBneHus MO, Haxmute
kHonky [F5] ans npopomkeHusi obHoBnenns wnu [F1] ona oTmeHbl
o6HoBneHus. Ecnn Ha USB-Hakonutene Haxogutcs Ba wunu 6onee
(haina, OTKpoeTcs OKHO Bblbopa daina. Beilbepute Tpebyembiit
dann n Haxmute kHonky [F5] ana npogormkeHns oBHOBMEHWSA unn
[F1] Ana oTMeHbl 0GHOBEHUS.

4. NoxgnTtecb onoBelyeHuss 06 ycrewHom obHosneHun MO. MNocne
3TOro BLIKIKOYMTE ocuunnorpad M CHOBa BKMHOYUTE €ro, YTobbl 3a-
BEpLUTb npoLeaypy OOHOBMNEHNS.

MpumeyvaHus:

1) MNpouenypa 0GHOBNEHNSA MOXET 3aHATb HECKONIbKO MUHYT.

2) Bo n3bexaHue c60eB B 0OOHOBNEHUU UMW HeMNpeABUAEHHbIX OLLIKW-
6ok He pgonyckaeTcs BbIKMYaTh ocuunnorpad unu OTCOeAUHATb
USB-HakonuTenb B npoLiecce obHoBneHus MMO.

3) B cnyyae cbos B npouecce o6HoBneHus MO BbIKMOYMTE OCLMIIIO-
rpac 1 cHoBa BKMOUUTE €ro Ars NOBTOPEHMs1 npoLeaypbl 06HoBME-
HUS.

Mpumep 10: MpumMeHeHUe HYHKLUUN COXPAHEHUSA OaHHbIX
®YHKUMM COXpaHEHWS AaHHbIX, NPedyCMOTPeHHble B ocuunnorpade,
BKMtOYaloT B cebsi coxpaHeHue HacTpoek, OCLMINorpaMmm U creuu-
huyeckyto YHKUMIO COXpPaHEHWs KOMWM 3KpaHa B Mopensx cepuu
UTD2000L/2000EX.

1. PyHKUMS COXpaHEeHWst HaCcTpoek ocuunorpada:

B 4MCnO COXpaHsiEMbIX HacTOEK BXOAST MCTOYHWMK OToGpaxkaemoit
ocLMnIorpaMmbl, UCTOYHUK MYCKOBOrO CurHana, napameTpbl BepTw-
KarnbHON 1 ropm3oHTanbHo wkanbl. Haxmute kHonky [STORAGE], n
[nNsi BbI30Ba MeHI0 (pyHKLMM COXpaHEHUs1 AaHHBIX U C MOMOLLbIO KHOM-
ku [F1] BbiGepuTe TN coxpaHseMblX AaHHbIX «Setup», Kak nokazaHo
Ha pucyHke 3-10. fanee crnegyeT BblbpaTh agpec nNosuumu, B KOTO-
PYIO COXpaHsIoTCS AaHHble, C MOMOLLbI0 MHOFOMYHKLMOHANBHOTO
perynsTopa u 3atem HaxaTb kHonky [F3] ons coxpaHeHusi HacTpoek.

setup

storage position

recall
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PucyHok 3-10. CoxpaHeHue HacTpoek ocuunnorpada

B namatn ocuunnorpacoB cepun UTD2000C moxeT BbiTb coxpaHe-
Ho o 10 HabopoB HacTpoek, a ocumnnorpadsl cepuin UTD2000E n
UTD2000L/2000EX nossonsitoT coxpaHsaTb Ao 20 HAabopoB HACTPOEK.

2. ®YHKUMA COXpaHEHNst OCLMMNorpaMm:

HaxmuTe kHonky [STORAGE], 1 Ans BbI3oBa MEHIO DYHKLMM COXpa-
HEHNS1 AaHHBbIX U C NoMoLbto kHonku [F1] BbiGepute TN coxpaHsie-
MbIX AaHHbIX «waveform». HaxmuTe kHonky [F2], 4yTobbl BbIGpaTh
WCTOYHWK COXPaHSeMOWN OCLMMorpaMMbl, a 3aTeM HaXMWUTe KHOMOK
[F5] ons nepexopga Ha cnefylollylo CTpaHuuy MeHi. C nomoLlbio
kHonkn [F1] MoxHO BblIGpaTb MECTO COXpaHeHWUst ocuMmnorpaMmbl —
BHYTPEHHIOIO namsATb ocuunnorpada [DSO] (no ymonuyaHuio) unm
BHeWwHu USB-Hakonutens [USB] (onuus HeakTuBHa, noka He nog-
kntovyeH USB-HakonuTens). [lanee crnegyeT BbIOpaTb agpec nosu-
LMK, B KOTOPYIO COXPaHSAOTCS AaHHble, C MOMOLLbIO MHOTOYHKLMO-
HarnbHOro perynstopa v 3atem HaxaTtb kHonky [F3] ans coxpaHenus
HacTpoek. C nomoLlublo KHoMkM [F2] MOxXHO 3apgaTh rnyOGuHy 3anucy.
Mo ymonuanuio yctaHoBneHa obblvHas rnybuHa 3anucu, n ocuunno-
rpamMma MOXeT OoTobpaxaTbCsi TONbko Ha ocuunnorpade. Bribpas
COXpaHeHne Ha BHELIHeM HOCUTene, MOXHO YCTaHOBUTb YyBENUYeH-
Hyl rnyOuHY 3anMcu U coxpaHsiTe ee B dhaiin c paclmpeHuem
«.data» ona skcnoprta B nporpammbl aHanuaa. [locrne aToro MoXHo
BEPHYTbCA K MpeablayliemMy MeEHIO C noMoLsto kHomku [F5] u BbI-
6paTb agpec CoxpaHeHWUs OCLMNMOrpamMmmMbl C NMOMOLLBIO MHOTOMYHK-
LUMoHanbHoro perynstopa v Haxatb kHonky [F3] gons coxpaHenus
ocLMnIorpamMmMbl No ykasaHHOMY agpecy.

Lo Bit Hap

Ype

Bit Hap

PucyHok 3-11. CoxpaHeHne ocumnnorpaMmmMbl BO BHYTPEHHEN NamMsaTu
ocuunnorpaca

0ff 1

PucyHok 3-12. CoxpaHeHue ocumnnorpammbl Ha BHewwHem USB-
HakonwuTene

Kak nokasaHo Ha crnepfyloLeM prUCyHKe, COXpaHeHHas ocuumnorpam-
Ma MOXeT OblTb Bbl3BaHa U3 NaMsTU C MOMOLLbIO «rOpsiYen» KHOMKM
[REF] Ha naHenu ynpaBneHus ocuunnorpacos cepun UTD2000C/
UTD2000E (pucyHok  3-13). B  ocuunnorpadax  cepun
UTD2000L/2000EX ansi Bbi3oBa M3 MamsATU COXPaAHEHHOW OCLMNIO-
rpamMmmbl Bbl MOXeTe HaxaTb kHorky [F3], Haxogsck Ha BTopow cTpa-
HMLLE MEHIO COXPaHEHNS AaHHbIX.
VERTICAL

UEEE
@ce

[

MATH

PucyHok 3-13. 3oHa ynpaBneHus BepTuKanbHOW pa3BepTKOW B OC-
uunnorpadax ¢ 5,7-ANMOBbIM AUCNNeemM

3. PyHKUMSA coxpaHeHns n3obpaxkeHunii B popmaTe GUTOBBIX KapT:
Kak nokasaHo Ha puc. 3-14, ¢ nomoLusto kHomku [F1] B MeHio dyHKLmnm
COXpaHeHUs1 [aHHbIX MOXHO BbIOpaTb TUM COXPaHSIEMbIX OaHHbIX
«Bit Map» nocne nogknioyeHns BHewHero USB-HakonuTens. Bpawe-
HYEM MHOrOYHKLMOHANBHOIO perynaTopa MOXHO BblbpaTb Homep
coxpaHsiemMoro nsobpaxeHusi. CoxpaHeHHoe ¢ paclumpeHmem «.BMP»
Ha USB-Hakonutene nsobpaxeHne akpaHa MOXHO OTKpbIBaTb Hemno-
CpeACTBEHHO Ha KOMMblOTEpPE.

PucyHok 3-14. CoxpaHeHue n3obpaxeHns ¢ aucnnes B oopmate
bitmap

4. dyHKUMA KONMpoBaHKsA akpaHa PrtSc

B neBom BepxHeM yrny naHenu ynpaeneHus ocuunnorpadoB cepum
UTD2000L/2000EX umeetcs kHonky PrtSc. MNMocne nopknouveHus k
ocuunnorpady BHewHero USB-HakonuTens HaXMuTe Ha KHOMKY
PrtSc ansa coxpaHeHusi n3obpaxeHnss Bcero akpaHa ocumnnorpada.
M3o6paxeHne akpaHa byaet coxpaHeHo Ha USB-HakonuTene B dop-
maTte «.BMP».

PucyHok 3-15. KonnpoBaHue akpaHa Ha USB-Hakonutenb

naBa 4
CUCTEMHBIE COOBLUEHUA, MONUCK U
YCTPAHEHUE HEUCMPABHOCTEN

4.1. OnucaHne cMCTeMHbIX COOOLLEeHUN

Regulation to the extreme (Bbixoa Ha npepen pAuanasoHa
HacTpouku): 310 coobLueHne NHPOPMUPYET O TOM, YTO PErynsaTop B
TeKylleM COCTOSIHUM OOCTUr Mpeaena AvanasoHa HacTpounku. [danb-
Helwas perynupoBka B AaHHOM HanpaBrieHun HeBo3moxHa. Coob-
LLleHVe NoSIBNSETCsl, Koraa AOCTUraloT NpefaenbHOro 3HaYeHust Koadg-
VLNEHTbI BEPTUKANbHOW U FTOPU3OHTaNbHOW pasBepTKW, CMeLleHne
Mo rOpU30OHTanu 1 Mo BepTUKanu, ypoBeHb 3anycka.

Successful connection of U-disk (YcnewHoe nogkntoyeHme USB-
Aucka): OTo cooblieHne nosiBnsieTcs nocrne nogknioveHus USB-
HakonuTens K ocuunnorpady, ecnv ANCK KOPPEKTHO NMOAKMHOUUIICS.
Plug-out of U-disk (OtkntoueHne USB-gucka): 310 coobuieHue
nosiBnsieTcs nocne otknoveHns USB-Hakonutens ot ocumnnorpada.
Saving (CoxpaHeHue): 310 coobLleHne nosiBnAeTcst Ha aucnnee,
Korga UaeT CoxpaHeHue ocuunnorpaMmmMbl B NnamsaTb. MNoa coobuyeHu-
eM nosiBnsieTcs rpacpuyeckuii MUHANKaTop BbINOMHEHUS onepaLuu.
Loading (3arpyska): 310 coobLieHVe MosSiBNSeTCA Ha Aucnnee, Ko-
roa waeT 3arpyska ocuurnnorpammbel M3 namsTu. [Mop coobuweHnem
NosiIBNSIETCS rpachUveCcKUin MHANKATOP BbINOIHEHUS ONepaLmn.

4.2. Mouck n yctpaHeHue HeMcnpaBHOCTEN

1. Ecnn akpaH ocuunnorpada octaeTcs TeMHbIM, U Ha HEM HU-
yero He oTobpaxaeTcsi Nocne BKIYeHUs Npubopa, BbINOMHUTE crie-
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ayoLye AencTBrs:

1) MNpoBepbTe, HAAEXHO NN NOAKIIOYEH LUHYP 3MEeKTPONUTaHus 1 B
NOPSAKE NN UCTOYHUK 3NEKTPO3IHEPTUN.

2) NpoBepbTe, NpaBUNbHO M HaXKaTa KHOMKa BKIMIOYEHWS MUTaHUS.

3) MNocne npoBedeHVst ONUCAHHLIX Bbllle MPOBEPOK BbIKMNOYMTE U
CHOBa BKItounTE Npubop.

4) Ecnn npubop Bce elle He yaanocb BKMIOYUTb, CBAXUTECH C KOM-
naHven UNI-T ana nposeaeHns pemoHTa ocuunnorpada.

2. Ecnn Ha pgncnnee He nosBnseTcs ocuunnorpamMma nocne
TOro, kak Bbl Modanu CUrHam Ha BxoA ocuunnorpada, BbIMOMHWUTE
crieqytolume AencTeus:

1) MNMpoBepbTe NPaBUNbLHOCTb NOACOEAMHEHUS LUyNa.

2) MNpoBepbTe, HAOQEXHO N CUrHanbHLIA NpoBoA noaknoveH kK BNC-
pa3beMy BXOAHOrO kaHana ocuunnorpada.

3) MpoBepbTe NPaBUNLHOCTL NOACOEANHEHNSA LWyna K OOBLEKTY n3mMe-
peHus.

4) MNpoBepbTe, reHepupyeT N1 06 LEKT U3MEPEHNS cUrHanbl (4ns 3To-
ro NoAcoedVHUTE KaHan C [OCTOBEpPHO reHepupyemblM CUrHamom K
npobrnemMHoMmy KaHany).

5) MepesanycTute npouecc perucTpaumm curHana.

3. ViamepeHHoe 3HayeHue amnnuTyabl Hanpskenus B 10 pas
6onblue UM MeHblUe, YeM AENCTBUTENbHOE 3HaYeHue:

MpoBepbTe, COOTBETCTBYET NU kK03 ULMEHT ocrabneHuns, BbIOpaH-
Hbli AN AaHHOro kaHana, koadduumeHTy ocrnabneHusi, ycTaHoB-
NEHHOro Ha Lyne.

4. Ocumnnorpamma oTobpaxaeTcs Ha Aucnee HecTabunbHo.

1) MNpoBepbTe HacTpoiiKy NCTOYHMKa nyckoBoro curHana (SOURCE) B
MEHI0 HacCTPOMKM 3anycka. YA0CTOBEpPbTECh B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTOpblii 4eNCTBUTENbHO NoJaeTcs cUrHan.

2) MpoeepbTe TMN 3anycka: Micnonbayite 3anyck no cpoHTy (EDGE)
onst obblyHbIX curHanoB M 3anyck no ugeocwurHany (VIDEO) gns
BuaeocurHanos. CtabunbHoe oTobpaxeHne ocuMnnorpammbl AOCTH-
raeTcsi TOMbKO NpY NPaBUIIbHO BbIOPaHHOM pexumMe 3anycka.

3) nonpobyiiTe cMeHnTb TUN pa3Bsidkv Bxoaa kaHana (COUPLING) Ha
pa3BsA3Ky C nopaBrieHMeM BbICOKMX unu Huskmx vactoT (HF Reject
unn LF Reject cootBeTcTBEHHO) Ans Toro 4Tobbl OTCHMNBLTPOBATHL
BbICOKOYACTOTHbIV UMW HU3KOYACTOTHBLIN LLYM, KOTOPbIA MOXET cTaTb
nomexoW cTabunbHOMY 3arnycky.

5. OtcyTcTBYEeT U30bpaxeHne ocLMNNOrpamMMbl NOCMe HaxaTus
kHonkv [RUN/STOP]:

1) MNpoBepbTe, He YCTAHOBMNEH NN PEXWM 3anycka Ha HOPMarbHbIN
(NORMAL) nnun ogmHouHbin (SINGLE) B MeHto HacTpolku 3anycka, 1
He npeBbIAeT N YpOBEHb CUrHamna yCTaHOBMEHHbLIA Ha Aucnnee
AvanasoH.

Ecnn 310 Tak, cMecTMTe ypoBeHb CUrHama B LEHTp Aucrnes wnu
yCTaHOBUTE pexunM 3anycka Ha asTomaTundeckun (AUTO).

2) Haxxmute kHonky [AUTO] ansi 3aBepLUeHNst HAaCTPOMKM.

6. CKOpOCTb OTOBpaXeHUs1 CHUXAaeTCA MPW BKITIOYEHUN pexuma
BbIGOPKN A@HHLIX C YCPeAHEeHNeM:

1) Ecnu BbInonHsieTcs ycpeaHeHve Gonee Yem no 32 ocumnnorpam-
MaM, CKOpPOCTb OTOBpaXkeHWe nagaeT. ATO HOPMarbHO.

2) Bbl MOXeTEe yMEHbLUNTbL YMCMO OCLMNorpaMm, nNo KOTOpbIM Mpo-
N3BOANTCA YCpeaHeHue.

7. Ocuunnorpamma otobpaxaeTcsi B CTyneH4aTom Buze.

1) 310 HOopMmanbHO. MNpuynHa MOXeT 3aknyaTbCs B TOM, YTO ycTa-
HOBIEH CMWLIKOM MarneHbKUA Ko3(@ULUMEHT FOPU3OHTanNbLHON pas-
BEpPTKN. Bbl MOXeTe ynyylnTb ropnsoHTanbHoe paspeLueHue u no-
BbICUTb Ka4eCTBO OTOOpaxeHus yBenudeHnem koadduumeHTa ropu-
30HTanbHON pasBepTKy.

2) Ecnu yctaHoBneH BeKTOpHbI pexum otobpaxeHus (VECTOR),
NPUYMHON CTyneH4YaToro Buaa OCLMMNOrpaMMbl MOFYT CRYXUTb OT-
pe3ku, COeAMHSIIOLME TOYKU 3aperucTpupoBaHHbIX 3HAYEHUA CUrHa-
na. Ans pelleHns 91O MNpoGrnembl YCTaHOBUTE TOYEUHbIN PEXUM
otobpaxeHusi (DOT).

maBa 5

NPUNTOXXEHUA

MpunoxeHune A: TexHUYECKNEe XapaKTePUCTUKUN

Ecnn He oroBopeHO MHOE, BCe TeXHWYECKUe XapakTepUCTUKW AaHbl

ans pabotbl ocumnnorpacgos cepun UTD2000/3000 npu koadcpmum-

eHTe ocrnabnexus wyna 10X. Ans Toro 4tobbl 06ecneynTb COOTBET-

CTBUWE XapaKTepuCTUK ocumniorpada 3asBfieHHbIM HKe, Heobxoau-

MO BbINOMHUTL CriegytoLme npeaBapuTernbHbIE YCIOBUS:

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

= Ecnu B npouecce paboTel TemnepaTypa MeHsieTcs 6onee, 4eM Ha
5°C, HeobxoamMmo npoBecTn camokanubposky (Self Cal), koTopas
3anyckaeTcs Yepe3 MEHI0 CUCTEMHbIX OYHKLMIA.

[apaHTMpylOTCA BCE XapaKTepUCTVKN KPOME NMOMEYEHHbIX KaK «TUMo-

BOE».

24

TexHMYeCcKue xapaKkTepucTUMKu
Bbi6opka AaHHbIX

B 3KBMUBa-
B peanbHOM
Moaenb JIEHTHOM
BpeMeHu
pexume
UTD2000C/3000C 500 MI'y 25Ty
YacroTa UTD2000E/3000E 1My 50 My
UTD2052CL 500 MI'y 25Ty
AvcKpeTm3aumm
UTD2052CEX/ 17T 50 I
UTD2102CEX u H
4 Mo N perucTpaumsiM, Of4HOBPEMEHHO Ans BCex Ka-
ucno ;
coennenwii | HaioB, N mMoxeT npuHumatb 3HauveHwus: 2, 4, 8, 16,
yepea 32, 64, 128, 256

MpumevaHune: B mopensx UTD2025C, UTD3025C n UTD2025CL ya-
cTOoTa AMCKpeTU3auuu B peanbHOM BpeMeHu cocTtaenset 250 Mlu, a
3KBUBANEHTHbIA PEXMM BblIOOPKM AAHHbIX OTCYTCTBYET.

Bxogabl

Mo noctosiHHomy Toky (DC), no nepemeHHOMY

PassRska sxona Toky (AC), 3amblkaHue Ha 3emnto (GND)

UTD2000C/3000C:

1+2% MOM napannenbHo ¢ 24+3 n®
UTD2000E/3000E:

1+2% MOM napannensHo ¢ 24+3 n® (ans
Mogenewn ¢ nonocow npornyckanusa o 100
BxogHon umneaaHc M)

1+2% MOM napannensHo ¢ 2113 n® (ans
Mogenen ¢ nonocon nponyckaxdus ot 150 go
200 Ml'y)

UTD2000L/2000EX: 1+2% MOmM napannenb-
Ho ¢ 2443 n®

KoadbcpuumeHTsl ocnab-

1X, 10X, 100X, 1000X
neHvs wyna

MakcumanbHoe Hanps-
XEHWne BXOOHOro CUrHa-
na

400 B (nocTtosiHHOE MntoC NepeMeHHoe NUKo-
BOe, Npu BxogHOM umnegaHce 1 MOwm)

Bpems 3apepxku Mex-

150 ncek
4y KaHanamu (Tunosoe)

Fopu3oHTanbHas cuctemMa
WHTepnonsuus Sin(x)/x
OCLIMNNorpammbl

PaspelueHve no
ropM3oHTanu
[nvHa 3anucu

512 KBbI6 ans kaxgoro kaHana (2x512k)
25 KBbIb

(UTD2000C/3000C: 2,5 KBbIO
UTD2025C/3025C: 4 KBbI6)
UTD2000C/3000C:

2 Hc/pen-50 c/pen (200 MMy, 150 MIw)
UTD2000E/3000E:

5 Hc/pen-50 c/gen (100 MIy, 80 MI'y, 60
My, 40 MI'u)

20 Hc/pen-50 c/gen (25 MI'y)
UTD2000EX:

2 Hc/pen-50 c/pen (UTD2052CEX,
UTD2102CEX)

UTD2000L:

5 Hc/pen-50 c/pen (UTD2052CL)

10 Hc/pen-50 c/gen (UTD2025CL)

+0,05% (ons noboro BpeMeHHOro nHTepBa-
na He meHee 1 Mc)

my6uHa coxpaHeHust

[wnanasoH
KoadbumumeHTa
ropu3oHTanbHon
pa3BepTku (c/aen)

MorpelwHOCTb YacToThl
AnCcKpeTM3aLmm n
BpPEMEHW 3aEePXKMN
MorpelwHocTb n3me-
pPeHWsi BpeMEHHbIX
nHTepsanos AT (npu
NorHowM nonoce npo-
nycKaHusi)

O6bl4Has BbiGOpKa: +(1 nHTepBan BbIGOPKK
+ 0,05% + 0,6 HC)

YcpepHeHve >16: (1 nHTepBan BbIOOPKK +
0,05% + 0,4 Hc)

BepTukanbHasa cuctema
AHarnoro-umdpoBon
npeobpasoBaTenb

8-6uUTHOe paspelleHune, ABa kaHana o6-
pabaTbiBalTCsl OfHOBPEMEHHO
UTD2000C/3000C/UTD2000E/3000E:
2 mB/pen — 5 B/gen (Ha Bxoge BNC)
UTD2000L/2000EX:

1 mB/gen — 20 B/gen (Ha Bxoge BNC)
= +10 geneHun (B Mogensix
UTD2202E/3202E +5 genexun)

[nanasoH koacpduumeHTa
BepTUKanNbHOW pasBepTKu
(B/men)

[nanasoH cmeLleHns




OTknovyaemoe
OorpaHu4eHue nonochl
npornycKaHysa aHanoroBoro
curHana (TunoBoe)

20 MI'y

Hu3kouacToTHbIV Npegen
npu pasBsi3ke Mo
nepemMeHHOMy TOKy (Mo
ypoBHIo -3 ab)

<10 Ny Ha Bxoge BNC

MorpelHocTb
KoadpumLmeHTa yeuneHus
st NOCTOSAHHOTO TOKa

(B pexxume npocTon
BbIGOPKN UK BbIGOPKKM C
ycpeaoHeHueMm)

UTD2000C/3000C, UTD2000E/3000E
+4% npu BepTMKanbHON pa3BepTke
2 mB/pen unun 5 mB/gen

+3% npu BepTMKanbHON pa3BepTke
10 mB/pen — 5 B/gen
UTD2000L/2000EX:

+5% npu BepTMKanbHON pa3BepTke
1 mB/gen vnu 2 mB/gen

+4% npu BepTMKanbHON pa3BepTke
5 mB/gen

+3% npu BepTMKanbHON pa3BepTke
10 mB/nen — 20 B/oen

MorpeLHOCTb N3MepeHnst
HanpsbkeHus Ans
NOCTOSIHHOTO curHana (B
pexume BbIGOpKY C
ycpeaHeHneMm)

UTD2000C/3000C, UTD2000E/3000E
Mpun HynesoM BepTVKaNbHOM CMELLEHNN
1 ycpegHeHun no N=16 ocuunnorpamm:
1 (4% OT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu BeiGope 2 MB/gen unu
5 mB/pen

* (8% OT namepeHHoro 3HayeHus + 0,1
aen + 1 mB) npw BeiGope 10 mB/gen —
5 B/pen

Mpn HeHyneBOM BEPTMKaNbLHOM CMeLLe-
HUK 1 ycpeaHeHun no N=16 ocuumnno-
rpamm:

1 (4% OT CYyMMbI MI3MEPEHHOIO 3HaYEeHNA
1 BEpPTUKaNbHOro cMelleHns + 1% ot
BEepTUKaINbHOro CMeLLeHMs)

Cnepyet no6asutb 2 MB npu BepTu-
KanbHomn passepTke 2 mB/gen —

200 mB/pen;

Cnepyet nobasutb 50 MB npu Beptu-
KanbHoun pa3sepTke 200 mB/goen —

5 B/pen;

UTD2000L/2000EX:

Mpun Hynesom BepTMKaNbHOM CMELLEHNN
1 ycpegHeHun no N=16 ocuunnorpamm:
1 (5% oT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope 1mMB/aen unu
2 mB/pen

* (4% OT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu BeiGope 5mB/gen

* (3% OT namepeHHoro 3HayeHus + 0,1
aen + 1 mB) npw BeiGope 10 mB/gen —
20 B/pen

Mpn HeHyneBOM BEPTMKaNbLHOM CMeLLe-
HUK 1 ycpeaHeHun no N=16 ocuwmnno-
rpamm:

1 (3% OT CYyMMbI MI3MEPEHHOIo 3HaYeHNs
1 cmelleHus + 1% oT cmelleHuns )+ 0,2
aen

Cnepyet no6asutb 2 MB npu BepTu-
KanbHomn passepTke 5 mB/gen —

200 mB/pen;

Cnepyet nobasutb 50 MB npu Beptu-
KanbHoWn pa3sepTke 200 mB/aoen —

20 B/pen;

UTD2042C 40 MI'y, 40 MI'y, 8,7 HC
UTD3042C
UTD2062C 60 MI'y, 60 MI'y, 5,8 HC
UTD3062C
uTD2082C 80 MI'y, 80 MI'y, 4,3 HC
UTD3082C
uTD2102C 100 MI'y, 100 My, 3,5 HC
UTD3102C
UTD2152C 150 MI'y, 150 My, 2,3 HC
UTD3152C
UTD2202C 200 Ml'y 200 MI'y, 1,8 HC
UTD3202C
UTD2000E/ |UTD2042CE | 40 MI'y, 40 MI'y, 8,7 HC
3000E UTD3042CE
UTD2062CE 60 MI'y, 60 MI'y, 5,8 HC
UTD3062CE
UTD2082CE 80 MI'y, 80 MI'y, 4,3 HC
UTD3082CE
UTD2102CE 100 MI'y, 100 My, 3,5 HC
UTD3102CE
UTD2152CE 150 MI'y, 150 My, 2,3 HC
UTD3152CE
UTD2202CE | 200 MI'y 200 MI'y, 1,8 HC
UTD3202CE
UTD2000L |UTD2025CL 25 My, 25 My 14 He
UTD2052CL 50 MI'y, 50 MI'y, 7 HC
UTD2000EX |UTD2052CEX | 50 MI'y, 50 MI'y 7 HC
UTD2102CEX | 100 MI'y 100 My, 3,5 He
3anyck
YyBCTBUTEMBHOCTb <1 pen
3anycka
BHyTpeHHUA |+ 5 gen oT ueHTpa gucnnes
[Ownana3oH ypoBHen BrewHun EXT |+ 3 B
3anycka BHeluHun
Exts  |F19B

MorpeluHoCTb YPOBHSA
3anycka (Tunosas),
BEpHa Ans CUrHanos ¢

+(0,3 nen x B/gen)
(B Nnpegenax = 4 pgen ot UeH-
Tpa gucnnes)

BHyTpeHHuIn

poHTamm 220 HC

BHewHun EXT [+(6%+40 mB)

BHe "
EXL#;';'” +(6%+200 MB)

BoamoxHocTu 3anycka

HopManbHbI pexnmM/pexxmm CKaHMpoBaHUs;
npeaBapuTenbHbINA 3anyck v 3anyck ¢ 3a-
[epXKoW, perynupyemas rnybuHa npeasapu-
TenbHOro 3anycka

[unana3oH 3agepxku
3anycka

UTD2000C/3000C/UTD2000E/3000E
100HCc—-1,5¢C

UTD2000L/2000EX:

80HCc—-15¢C

YcTaHOBKa YpOBHS Ha
50% (TunoBas)

dyHKUMA NPUMEHUMA, ECIN YacToTa BXOOHO-
ro curHana cocraensieT He MeHee 50 'y

3anyck no ¢ppoHTy

Tun dpoHTa

3anyck no HapacTatoLiemy poHTyY, No cna-
Aatolemy poHTy, No HapacTaloLemy n
cnagatoiemy gpoHTy (B cepumn UTD2000C
OTCYTCTBYET PeXUM «MO HapacTatoLemMy u
cnagarouiemy poHTy»)

3anycn< no AnuTenibHOCTU UMnynbca

MorpelwHoCTb n3MepeHus
pasHOCTW HanpshxkeHnn AV
(B pexvme BbIGOpKM C
ycpeaHeHneMm)

Mpn 0AMHaKOBbLIX HACTPOMKAX U YCNOBK-
AX OKPY>KaloLLel cpefbl pasHOCTb

HanpskeHun AV mexay AByMsi TO4KaMu
ocuMNNorpamMmmebl Nocne ycpeaHeHus no
=16 ocuunnorpamMmmam: + (3% oT nsme-

Pexwum 3anycka

(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUIO) NS NONOXUTENBHOIO UMMYNbCa;
(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUI0) ANsi OTpMLATENBHOIO MMMynbca

OnuTensHoOCTb
uMnynsca

20 Hc —10 ¢ (UTS2025/2035: 40 Hc —25 c)

3anyck no BugeocurHany*

peHHoro 3HadeHus + 0,05 gen)

MpumeyaHne: KO3hPUUNEHT BepTUKaNbHOW pas3BepTkM B MoZEnNsiX
UTD2025C/3025C coctaensieT 2 mB/aen — 10 B/gen (Ha Bxoge BNC)

lMonoca nponyckaHus

quCTBMTeJ‘IbHOCTb

3anycka (Tunosas)

BHyTpeHHUIA [MnkoBoe 3HayveHne 2 gen
BHewHun EXT 1400 mB
BrewHnun EXT/5 |2 B

CraHgapt
BUAEOCUrHana u 4ymcro
CTPOK B Kazpe

MopaepxuBatoTca BUAEOCUTHarbI CTaHaap-
ToB NTSC n PAL.

[nana3oH HomepoB cTpok 1-525 (NTSC) n
1-625 (PAL)

lNMooyepeaHbIN 3anyck

3anyck no kaHany CH1

Mo dpoHTY, N0 ANUTENBHOCTM UMMYfbCa, Mo
BMAeocurHany

Monoca
AHanoroBas
nponycka- | Bpems
nonoca
Cepus Moaenb HUA HapacTta-
nponycka-
OOUHOYHbBIX HUA
HUA

CUrHanoB
UTD2000C/ [UTD2025C 25 Ml'y, 25 MIy, 14 HC
3000C UTD3025C

3anyck no kaHany CH2

Mo dpoHTY, N0 ANUTENBHOCTM UMMYMbCa, MO
BMAeocurHany

*TpumevaHue:

mMoaenu

UTD2025CL, uTD2102CL "
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UNI-T

UHCTPYKLUA 10 SKCITJIYATALINN: cepusi UTD2000/3000

UTD2052CEX/2102CEX He nmetoT dyHkumm EXT/5 n dyHkumm 3a-
nycka no BugeocurHary.

MOLLHOCTb
MnaBkuii npegoxpaHutens: 1,6 A, 250 B.
UTD2000C/UTD2000E:

MpenoxpaHuTens pacrnonoXeH BHYTPU Kop-
nyca Ha nnate UCTOYHMKa NMUTaHWs

MpenoxpannTens UTD3000C/UTD3000E:

MpepoxpaHnTens pacnonioXeH B rHesae ANs
LUHYypa NUTaHWsi

UTD2000L/2000EX:

MpenoxpaHnTenb pacnonoXeH BHYTPU KOp-
nyca Ha nnaTte UCTOYHMKA NUTaHWs

YcnoBusi okpyxaroLuen cpeabl

paboyas: 0°C — +40°C
xpaHeHusi: -20°C — +60°C

TemnepaTypa

I'IpMHyJ:MTeanoe oxnaxgeHue BeHTUNATo-

Cnocob oxnaxaeHus
s pom

OTHocuTEenbHas <90% npu t? =+35°C
BMaXXHOCTb <60% npu t° ot +35°C po +40°C
BuicoTa paboyas: go 3000m

xpaHeHus: Ao 15000m

Macco-rabaputHble XxapakTepuUcTUKM

UTD2000C |UTD3000C |UTD2000L
UTD2000E  |UTD3000E  |UTD2000X
Pasmepbl |[dnvHa 320 mm 320 mm 306 mm
my6uHa 150 Mm 150 mm 122 mm
BeicoTa 130 Mm 292 mm 147 mm
Macca Bes ynakoBku (2,5 kr 4,9 kr 2,2 Kr
C ynakoskon  |4,0 kr 6,8 Kr 3,3 kr

3awmTa ot BHewHux Bo3gencteui IP (International Protection)

CteneHb 3awmThl: IP2X

YacrtoTa kanubpoBku

PekomeHayemas YactoTa kanvbpoBku — pa3 B rof

U3mepeHus
PasHocTb HanpsxeHun (AV) u
PyUHOM pexim npomexyTok BpemeHu (AT)
mMexay Kypcopamu, nepecyerT
(AT) B lepuax (1/AT)
K 3HaveHus HanpsbkeHus unu
YPCOPHble
Pexunm cnexenns |BpeMeHn Ans To4eK OCLMMoA
rpaMmbl
= [onyckaetcs  oToOpaxeHue
eX1M aBToOMaTu-
. |[Kypcopa npv aBToMaTU4yecKnX
YeCKNX U3MepeHUii
N3MepeHmsx
N3mepeHne pa3maxa, amnnuTyabl, MUHUManbHOA
ro, MakcumarnbHOro, cpegHero, cpefHeksagpa-
TUYHOTO HaMpPsKeHUs, HanpsbKeHWs BepLUMHbl W
OCHOBaHWSA MMNyrbca, OTpULaTeNbHOro BLIGPOCA|
nepes POHTOM MMMyNbCca, MNONOXWUTENBHOMO
ABTOMaTU4eckme |BbIOpOca Ha OPOHTE MMMYbCa, YacTOThbl, Nepro-
Aa, ANUTEeNbHOCTM HapacTaloLero 1 cnagaroLlero
POHTa, MNOMOXMTENBHOrO W  OTpULATENbHOO
MMNYynbCa, MOMOXMTENbHOrO W OTpULATENbHOMO
koadppuLmeHTa 3anonHeHus, 3agepxkn 1->2 no
HapacTalLemMy 1 cnagatLiemy ppoHTy
Martematunyeckue roox s
onepauuu e
UTD2000C/3000C: 10 rpynn ocuunnorpamm 1 10
CoxpaHeHue BapuaHTOB HaCTPoek
ocuunnorpamMmm UTD2000E/3000E, UTD2000L/2000EX: 20 rpynn
ocuunnorpamm 1 20 BapnaHTOB HacTpoeK
BbicTpoe npeobpa- OkHo XaHHUHra, XaMMuHra,
30BaHue dPypbe BnskmaHa, npsimoyronsHoe
(FFT) Touyku BbIGOPKK 1024 To4ek
Purypsl Jinccaxy |PasHocTb a3 +3°
YacTtoTtomep
Pa3psgHocTb 6 6uTt
YyBCTBUTEMBHOCTb <30 B (cpegHekBagpaTuyHoe)
ToyHoCTb (TMNoBas) 10,05% (+ 1 cnoso)

Oucnnen
Cepus UTD2000C/3000C/ UTD2000L/2000EX
UTD2000E/3000E
Tun TFT c anaroHanbto TFT ¢ anaroHanbto
145 mm (5,7 grorimos) |178 mm (7 groimoB)
320 (no ropusonTanu) [UTD2000EX:
x RGB x 240 (no Bep- |800 (no ropu3oHTanm)
THKanu) NUKcenos x RGB x 480 (no Bep-
PaspellieHme TUKanu) NMKCenos
UTD2000L:
400 (no ropusoHTanu)
x RGB x 240 (no Bep-
TUKanu) NMKCenos
LiBeTHOCTb LiBeTHOM
ApkocTb (TwnoBas)  |Perynupyemas (uBeT)
VIHTEHCMBHOCTb 300 ka/M*
NoACBETKU (TMNoBas)
Asblk gucnnes Pycckuin, aHrmMNCcK1Mn n ap.

*Mpumevanue: Ocumnnorpadpbl cepun UTD2000C/3000C (kpome
mopenen UTD2025C/3025C) He wMmeloT (yHKUMIA YacToTomepa WM
perynmpoBKu SPKOCTH Aucnnes

Bbixoa komneHcauum wyna

Hue (TMnoBoe)

BbixogHoe Hanpsxe-

1 MOwm

Okono 3 B, ecnu COMNpPOTUBIIEHNE HE HNXE

YacrtoTta (Tunosas)

1 klMy

WHTepdeinic o6MeHa AaHHbIMY C BHELUHUMUW YCTPONCTBaAMM

CrangapTHas
KOHdurypaums

1 USB (D), 1 USB (H)

UTD2000C/3000C/UTD2000E/3000E:

UTD2000L/2000EX: 1 x USB OTG

[ononHuTenbHble
onuun

UTD3000C: GPIB 1 LAN

UTD2000C, UTD2000E/3000E: LAN

(UTD3025C — poctyneH Tonbko LAN)

WUCTOYHMK NUTaHNA

HanpsixeHue nutaHus

~100-240 By, 45-440 I'u, kateropus Il

MoTpebnsiemas

Menee 30 BA
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MpunoxeHue b:

MpuHagnexHocTu K ocuunnorpadam cepun
UTD2000/3000

CTaHpapTHbIe NPUHAANEXHOCTU

e [lBa maccuBHbIX LWyna (CM. VIHCTpyKumMio Mo akcnnyaTtauum nac-
CVMBHbIX LUynoB) AnvHon 1,2 M ¢ ocnabnenvem 1:1 (10:1), cooTBeT-
ctBytowmx ctaHgapty EN61010-031: 2008.

Kateropun nepeHanpspkenuns: 150B, kateropusi || — B nonoxeHun
nepeknoyvaTens koagpduumeHta ocnabnenms 1X; 300B, kateropus Il
— B nonoxexuun 10X

e LIHyp nuTaHua

e VHCTpyKUUsi MO 3KcnnyaTauum

e [lnck c nporpaMMHbiM obecnevyeHueMm K
UTD2000/3000

e USB «kabenb: ¢ mogensmu UTD2000C/3000C/2000E/3000E —
kabenb UT-DO06; c mogenammn UTD2000L/2000EX — kabenb UT-D05
[OononHuTenbHble NPUHAANEXHOCTHU (oNuun)

e Mogermm cepum UTD2000C/2000E: mogynb MOAKMOYEHUS K IO-
kanbHon cetn LAN — UT-MO1

e Mogenu cepum UTD3000C/3000E: moaynb noAkmntoyeHus K ro-
kanbHon cetn LAN — UT-M05

e Mogenu cepumn UTD3000C: GPIB-mopyne— UT-M02

[Ons 3akasa CTaHAapTHbIX U AOMOMHUTENbHBLIX NPUHAANEXHOCTEN
obpaTtutechb k mecTHomy aunepy UNI-T,

ocuunnorpacam

MpunoxeHue B: Yxoa n unctka

O6uee obcnyxmBaHue

He xpaHuTe 1 He ocTaBnsiiTe ocuunnorpad B MecTax, rae >Kuako-
KpUCTanMyeckuin AUCNNein B TeYEHWE ONUTENBLHOTO BpeMeHW ByaeT
NoABEPXKEH BO3AENCTBUIO MPAMBIX COMHEYHBIX NyYen.

BHumaHue! Bo usbexaHue yuwepba ocuunnorpady unu Liynam He
[JonyckaiiTe nornajaHWe Ha HWUX ChpeeB, XMAKOCTENW M pacTBOpUTe-
nen.

Yucrka

MpoBepsnTe ocuunnorpad M LWynbl C YaCTOTOW, COOTBETCTBYHOLLEN
ycrnoBusiM paboTbl. [ns 04MCTKA HapyXHOW MOBEPXHOCTU OCLMIMIO-
rpacda BbINONHUTE CreayloLlmne eNcTBUs:

1. Markon TkaHblo yAanuTe Nbifib C MOBEPXHOCTU ocuunnorpada u
wynoB. ByabTe 0CTOPOXHBI NMPU OYMCTKE CTeKNa AWcCnes, 4Todbl He




OCTaBMTb LiapanuH Ha ero NoOBEepPXHOCTW.
2. Vicnonb3yiTe BnaxHyto, HO 6e3 cTekaloLmux Kanesnb, MSArkyl TkaHb
Onst yucTkm ocuunnorpada. He 3abyabTe npeaBapuTenbHO OTKIHO-
YnTb NuUTaHue. Vcnonb3ynTe BoAy UMM MSIrKOE MotOLLee CpeacTBO.
Bo unsbexaHne noBpexaeHusi ocuunnorpada unm LynoB He UCMOfb-
3yinTe abpasnBHbIE U XUMUYECKME YNCTSLLME CPEACTRA.

OcTtopoxHo! Bo n3bexaHne KOpOTKOro 3aMblkaHUsi
UM MomnyyYyeHns TpaBM K3-3a MPUCYTCTBUSI BRarw,
obecrneybTe MOMHyO NpocyLlKy npubopa nepea noa-
KMOYEeHWeM NUTaHus.

B HacTosiLLYIO0 MHCTPYKLMIO MOTYT GblTb BHECEHbI U3MEHEHUS Ge3
yBeJOMIEHUSI.
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