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YBaxaeMbli nonb3oBartenb!

Bnarogapum Bac 3a npuobpetenne usgenus komnanum UNI-T. B
Lensx npaBumbHOM aKcnnyaTaummu npubopa, npexae YemM npuctynatb
K paboTe C HWM, BHUMATEMbHO MPOYTUTE AaHHYH WHCTPYKUMIO MO
akcnnyatauun, o6patuB ocoboe BHMMaHWE Ha pasgernbl, kacawLline-
ca BonpocoB 6e3onacHocTu. [ocne NpoYTEHNst MHCTPYKUUKM npuaep-
XMUBaWTEChb ee ykasaHui. XpaHuUTe MHCTPYKUMIO BMecTe ¢ npubopom
Wnn NOMecTUTe ee B OOCTYNMHOEe MEeCTO AnNsi UCMONb30oBaHus B Byay-
LieM.

O6wue npaBuna 6e3onacHOCTU

[aHHbI n3MepuTenbHbI Npubop paspaboTaH M Npov3BedeH B COOT-
BeTCTBUM ¢ TpeboBaHWAMM 6e30MacHOCTU K 3MEKTPOHHBIM M3MepH-
TenbHbIM npubopam» (GB4793) n ctaHgapty 6esonacHoct. OH co-
oTBeTCcTBYeT «CTaHAApTy nepeHanpspkeHus usonsumm» (kateropus
nepeHanpsikenus Il - 600B) n ctangapTy 6e3onacHoCcTU C ypoOBHEM
3arpasHeHuns 2.

Bo n3bexaHve nonyveHns TpasM 1 nospexaeHns npubopa mnv noa-
CoeVHeHHOro K HeMy obopydoBaHus crieqyeT 3HaTb NPUBEAEHHbIE
fanee npasuna 6esonacHoi paboTbl. Bo n3bexaHne BO3MOXHOro

yu.lep6a VICI'IOJ'Ib3yl7ITe OaHHbIN anI6op TONbKO B COOTBETCTBUU C 3TU-
MW npasunamMmu.

Bo n3bexaHve BO3ropaHma unn nosyyYyeHna TpaBmMm TexXHUYecKoe 06-
criyxuvBaHne [OOJDKHO BbINOJIHATbCA TOJIbKO CUnnamMu KBanudunumnpo-
BaHHOIo nepcoHana.

Wcnonb3ynTte Hapnexawumn LWHYpP nutaHus. Vcnonb3yiiTe TOnbko
LWHYp MuTaHus, pa3paboTaHHbIN ANA AaHHOro npubopa u ceptudu-
LIMpOBaHHbIN AN UCNOSb30BaHWS B BaLLen CTpaHe.

MpaBunbHOe NOAKMOYEHUe M OTKIIOYEHMe: He MOoAKIYaiTe npu-
Bop K poseTKe W He OTKIoYaiiTe NPUGOP OT PO3ETKM, ECn LWyn Unu
U3MepUTErbHbIN Kabenb NoACOeAVNHEH K MCTOYHMKY cUrHana.

O6ecneybTe NpaBunbHOe 3aseMrneHne npubopa. [aHHbii npuGop
JomkeH 6bITh HaanexawmmM oGpa3oM 3asemrieH NpPOBOAOM 3asemrie-
HUA LWHYypa NuTaHus. Bo usbexaHve nopakeHus aneKTpUYeckum To-
KOM MpPOBOZ 3a3eMiieHUst oSKeH ObiTb MoakmnioyeH k semne. Moxa-
nyncta, obecredybTe NpaBUNbHOE 3a3eMrieHne nepes MoacoearHe-
HUEM K NIoGOMY BXOAHOMY MITN BbIXOQHOMY THE3Zy.

MpaBunbHO NoacoeAuHsNTe Wynbl ocuunnorpadga. Obwwui npo-
BOA LUyna MMeeT TOT e MoTeHuman, 4yto u 3a3emsnexHue. He nopa-
BaliTe Ha 06LLMIA MPOBOJ BbICOKOE HaNpsiKeHUe.

Co6niopanTe Bce OrpaHUYeHUs Ha CUrHanbl, NogaBaemble Ha
rHesga. Bo n3bexaHue Bo3ropaHus Unv ypapa 3nekTpUYeckum To-
KOM, NPEBbILIAOLWMM OOMNYCTUMYIO BENUYMHY, NPOBepbTE BCE Mpe-
[enbHble JONyCTUMblE 3HAYEHWUS U MApKUPOBKY Ha npubope. Mepen
noakrtoYeHemM npubopa m3yuute nogpobHyo MHopMaumio o npe-
OenbHO AONYCTUMbBIX 3HAYEHUAX, UMEIOLLYIOCS B MHCTPYKLMM MO 3KC-
nnyatauuu.

He ncnonb3yite npubop ¢ oTKpbITLIM KOopnycoMm. He BkrovaiTte n
He ucnonb3ynTe NpuMbop, ecnu Kpbillka Koprnyca unm nepegHss na-
Henb CHATbI.

Ucnonb3ynTe Haanexawme npeaoxpaHutenu. Vcnonb3syite
npeaoxpaHUTenu 1 HAMKaTopbl NEPErpy3ky TOMbKO TOro TUna, KoTo-
pblli NpeaycMOTPeH Ans AaHHoro npuéopa.

He ocrtaBnsauTe BHYTpeHHUe uenun OoTKPbITbIMU. |_|O)KaJ'IyI7ICTa, npu
NOAKIMIOYEHHOM MNWUTaHWM He MpuKacamTeCcb K aremeHTaMm, OKasas-
LUMMCS OTKPbITbIMW.

He akcnnyatupyite npuGop npyM Nnofao3peHMn Ha Hanu4umue Heuc-
npaBHocTeu. Ecnu Bbl Nogo3peBaeTe, YTo NpUGOP NOBPEXAEH, KBa-
NMULMPOBAHHBIM  CNELManUCTOM MO PEMOHTY U 0BCryXuUBaHUIO
[AOIMKeH BbITb BbINOMHEH €ro 0cMoTp.

OGecneybTe XOPOLLYH BEHTUNSILUIO.

He akcnnyaTtupyinTte npubop B MecTax ¢ BbICOKOW BNaXHOCTbIO.

He 3KcnnyaTMpyﬁTe npuGop B OrHeonacHbIX WU B3pbiBoonac-
HbIX yCNnoBUsAX.

MopnepxuBanTe NoBepxXHOCTb NPMGOpPa YNCTOM U CYXON.
lMpedynpexdarouwue Hadnucu U cuMeosibl

I'Ipe.qynpe)x.qalou.me HaanuMcu B MUHCTPYKUUU. B AaHHON WHCTPYK-
LK1 Bbl MOXeTe yBUAETb crnefyline TepMuUHbL:

ABHMMaHMe! yKa3biBaeT Ha YCMoOBMWs, KOTOpble MOryT
MPUBECTU K MOMYYEHUIO TPaBM MUIIM CMEPTENIbHOMY UCXOAY.

Aﬂpenynpe)«neuue: yKasbiBaeT Ha YCIOBWS, KOTOpble
MOryT MPUBECTM K MOBPEXAEHWUO npubopa wunu Opyroro
UMyLLLeCTBa.

Mpepynpexparowme Hagnucu Ha npubope: Ha npubope MmoryT
NpUCYTCTBOBATL CrieAyloLme Haanucu:

«Danger» («OnacHocTb!») o0603HavaeT HenocpeACTBEHHYIO onac-
HOCTb MONy4YeHUsi TPaBMbl BO3Me HaAMUCK.

«Warning» («OcTtopoxHo!») o6o3HayaeT MOoTeHUManbHyl0 ONacHOCTb
nony4yeHus TpaBMbl BO3Me Hagnmcu.

«Note» («3ameyaHue») obo3HayaeT NOTEHUMANbHYI ONACHOCTb NO-
BpeXAeHUs npubopa unun Apyroro nMyLLecTsa
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UHCTPYKLINA 10 SKCITJTYATALINN: cepus UTD2000/3000

CumBonbl Ha npubope: Ha npubope MOryT MpUCyTCTBOBaTL Criedy-
IOLLIE CUMBOIbI:

Bbicokoe HanpskeHne

BHumarue! O6patuTech K UHCTPYKLMK

BbiBOA 3aMTHOIO NpoBoAa 3a3eMIIeHnst

BbiBOA 3a3eMneHus Kopnyca

IFHPED>

BbiBOA 3a3eMnieHus ansi I/ISMepeHI/IVI

NPEOUCINOBUE

3Ta MHCTPYKUMS coAepXWMT WHdopmauuio o6 3kcnnyarauuu
umncdpoBbIX 3anoMuHaroLWmxX ocuunnorpacoB cepuun
UTD2000/3000. MHCTpyKuusa noapasgerieHa Ha crnegylowme rna-
Bbl:

naBa1 PykoBoacTBO nonb3oBartens: [lpoctoe onucaHune dyHK-
LU ocumunnorpada 1 pekomeHgaumm no ycTaHoBKe.

naBa 2 HacTpoiku npubopa: PykoBoacTBo no pabote ¢ ocuunmno-
rpachom.

naBa 3 [lpakTnyeckue npumepbl: [lpyMepHble cXembl  Oen-
CTBUWIA, NO3BONAOLLME peLlaTb pasnnyHbie N3mepuTernbHbie 3aaa4dn.
maBa4 CucrtemHble cCOOOLIEHMSI, MOUCK U YCTpaHEeHWe Heuc-
npaBHOCTEN

aea 5 MpunoxeHus

MpunoxeHune A: TexHNYeCKME XxapaKTEPUCTUKM

Mpunoxenue B: Akceccyapbl

Mpunoxenune B: Yxoa 3a ocumnnorpacom

[aHHaa MHCTpyKUMA npeacTaBnsieT cobor pyKoBOACTBO MO 3KCMnya-
Taumm mogenen Tpex cepun ocuunnorpada. Huxe npuBeaeHs! Kito-
YeBble pa3nnuusi pasHbix Mogenen.

YactoTta
Cepus Mogenb Monoca AUCKpe-
nponyckaHus
TU3auumn
UTD2025CL 25 My 250 My
UTD2000L 7705001 50 My 500 My
UTD2052CEX 50 My 11Ty
UTD2000EX —;702102CEX 100 Mg 1Ty
UTD2025C/UTD3025C | 25 My 250 My
UTD2042C/UTD3042C | 40 My 500 My
UTD2062C/UTD3062C | 60 My 500 My
ggo%zé)oom 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 My 1Ty
UTD2062CE/UTD3062CE | 60 Mt 1Ty
UTD2000E/ [UTD2082CE/UTD3082CE | 80 My 1Ty
3000E UTD2102CE/UTD3102CE | 100 Mry 1Ty
UTD2152CE/UTD3152CE | 150 My 1Ty
UTD2202CE/UTD3202CE | 200 Mry 1Ty

Lindposble 3anomuHatowme ocumnnorpadgbsl cepum UTD2000/3000
obecneuymBatoT ygobcTBo B paboTe, BblAalOLLMECS] TEXHUYECKUE NMOKa-
3aTeny U MHOXeCTBO NepedoBbiX (PYHKUUA. DTO COBEPLUEHHbIA WH-
CTPYMEHT Ansl ObICTPOro n 3pHEKTUBHOIO BbINOMHEHNS N3MEPEHUIA.
Lindposble 3anomuHatowme ocumnnorpadgbl cepun UTD2000/3000
OCHallleHbl MpaKTUYHOW nepeAHelt naHenbto, obecneymsatoLlen
HarnagHbI 4OCTYN KO BCeM (DyHKUMsiM. HacTponka Likan Bcex KaHa-
FI0B U PacnorioXXeHne KHOMOK ONTUMU3NPOBAHbI ANS HEMOCPEACTBEH-
Horo HabnopgeHns B npouecce paboTsl. Mockonbky BHellHee 0hopM-
neHve npnbopa BbINOMHEHO Ha 6a3e TPaAMUMOHHBIX ocumMnnorpados,
none3oBaTenu MOryT NpuctynaTb kK paboTe, He 3aTpayuBas ANUTENb-
HOro BPeMeHW Ha u3yyeHue n ocBoeHue npubopa. [ns yckopeHus
HacTPOMKV 1 yNpoLLeHNs npoueaypbl M3MEPEHUI MOXHO BOCMOMb30-
BaTbcA kHonkowi [AUTO]. MaHenb ynpaeneHusa n gucnnen obecneuu-
BalOT afekBaTHyl0 nepefdady opMbl CUrHana v HacTPOViKy Avanaso-
HOB.

Ocuwmnnorpadbl cepun UTD2000/3000 Takke oCHaLLEHbl BbICOKOTEX-
HOMOTrMYHBIMW MHAMKaTopamu U 3PMEKTUBHBIMU PYHKLUSIMW, NO3BO-
NALLWYMKY nerko 6ulCTpo peluaTb M3mepuTenbHble 3agadn. Obnagas
YacToTon AuckpeTusaumn B peanbHom Bpemenn 1 Ty (500 MIy) n
500y (25 My) B 3KBMBaNEeHTHOM pexume, 3T ocuunnorpadbl MoryT
oTobpaxaTb curHanbl ObicTpee. JOddeKkTUBHbIE aHanuMTU4eckue
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YHKLMN 1 pexuMbl 3anycka obrneryatoT ux 3anucb 1 aHanus, a SpKui
XNOKOKPUCTaNIMYeckuin aucnnen n matematmyeckme yHKUuM nos-
BONAOT BbICTPO M YETKO HabnoaaTe U aHann3npoBaTh CUrHan.
OKcnnyaTauMoHHbIE XapaKTePUCTUKKM, NEepPeYnCrieHHble Huxe, roka-
3bIBalOT, NOYEeMy ocumnnorpadbl 3TUX CEPUI MOMHOCTLIO YAO0BMETBO-
PST Bawwm TpeboBaHUS K BbIMOMHEHUIO N3MEPEHWIA.

e [lBa aHanoroBbIx kaHana.

e LiBeTHOW xugkokpuctannuyeckun gucnnen HD ¢ paspewieHnem
320 x 240 (nnm 800 x 480) nukcenen n yBenuyeHHon obnacTbio
oTOBpaXeHWs ocLuMnorpaMmmel.

e MHorosiabluHOE MeHIo

o [loppepxka USB-HakonuTenen n obmeHa AaHHbIMU C KOMMbIOTE-
pom yepes nHtepgenc USB.

e ABTOMaTM4eckasl HacTpoiika OCLMMIOrpamMMbl U COCTOSIHUS Mpu-
bopa

e CoxpaHeHue B MaMsAT! ocLMnNorpaMm, HacTpoek, BUToBbIX KapT,
BOCCTaHOBMEHNE HaCTPOeK

o PyHKUMA yBenuyeHus doparmMeHTa okHa Ans nogpobHoro aHanusa

Aetanew n npoduns curHana

ABTOMaTU4eckoe namepeHve 28 napameTpoB curHana

ABTOMaTU4eCKOE M3MEPEHME NONOXKEHUS Kypcopa

YHukanbHas yHKUMSA 3anMcu U BOCNPOU3BEAEHNS CurHana

BcTpoeHHas dyHkumsa 6eicTporo npeobpasoBaHusa Pypbe (FFT)

MaTtemaTtunyeckue onepaumm Haf HECKONbKUMMW ocuunnorpamMmma-

MM (BKITHOYAs CMOXeHWe, BblYMTaHne, YMHOXEHNE N AeneHne)

e Pexwumbl 3anycka no ¢poHTy (Edge), no BuageocurHany (Video),
no gnutenHocTu umnynbca (Pulse width), n noovepeaHbii (Al-
ternate) 3anyck

MpuHagnexHocTn k ocuunnorpacgam cepumn UTD2000/3000

2 x 1,2-meTpoBbIx naccuBHbix wyna 1:1/10:1 (cm. WHcTpykumio no
paboTe € naccuBHbIMK Lynamu, 4To6bl obecneuntb COOTBETCTBUS
TpeboBaHusim ctaHgapta EN61010-031:2008)

e LUHyp anekTponuTaHusi, COOTBETCTBYIOLLMIA HALMOHANbHBIM CTaH-
Aaptam

WHCTpyKUMA No akcnnyaTaumm

[apaHTUiAHbIN TanoH

Kabenb nHtepdenca USB tuna UT-D06 nnm UT-D05

Hocutens ¢ nporpaMmHbIM obecrneveHem ans obmeHa gaHHbIMM
N ynpaBfneHuss C KoMmMbloTepa ocuunnorpacoB  cepun
UT2000/3000.

aBa 1
PYKOBOLOCTBO MNMOJIb3OBATENA

Lindposble 3anomuHatowme ocumnnorpadgbl cepun UTD2000/3000 —
Hebonblwune, yaobHble B obpalleHnM HacTonbHble ocumnnorpadebi.
MpakTnyHas naHenb ynpasneHus obecneymsBaeT nerkoe BbiMOMHeHNe
OCHOBHbIX M3MEpUTENbHbIX OnepaLui.

Mpubopbl cepum UTD2000/3000 ocHalleHbl MNPOCTOM MNaHenbio
ynpaBneHus ¢ o4eBUAHbIMW AN nonb3oBatenei dyHKumsamMn, obec-
neunBalolime nposedeHne 6a3oBbIXx M3MepeHW. Ha Takke naHenwu
MMEITCA MOBOPOTHbIE Perynstopbl U yHKLUMOHAMNbHBIE  KHOMKM.
DYHKLMN PErynsTopoB aHanorMyHbl TakoBbIM B MPOYUX LMAPOBLIX
3anomuHalLmx ocumnnorpadax.

B aToi rnaee onuncbiBaeTCs BbINOMHEHWE CrieQyoLMX LLAros:
O6wuit ocmoTp

PyHKUMOHarbHbIE MPOBEPKM

KomneHcaums wynos

ABTOMaTU4eCKasa HacTpoika ocLunnorpamMmmel
O3HakoMneHne C CUCTEMON BEPTUKaNbHON pa3BepTKu
O3HaKkoMMeHne ¢ CUCTEMON rOPU3OHTamNbHON Pa3BepTKu
O3HakoMneHne ¢ CMCTeMOMN 3arnycka

1.1. O6wum ocmoTp

MepBbii Wwar B Hayane paboTbl C HOBbIM ocuunnorpacdom Bcerga
COCTOWT B O3HAKOMIIEHUW C CoAepXaHWeM nepefHei naHenu npubo-
pa. OTOT NpaKTUYECKNA NOAXOA NMPUMEHVM M K LIMEPOBLIM OCLMMINO-
rpagpam cepun UTD2000/3000. B gaHHOM rmaBe KpaTKo ONMUCbIBAETCst
coaepXxunmoe 1 YHKLMKN NnepegHen NnaHenu, YTo No3BonuT Bam BbICT-
po ocBouTb UndpoBble ocumnnorpadsl cepmun UTD2000/3000.

Pan n3 naTu KHOMOK crnpaBa OT Aucnes — KHonku Ans paboTtbl ¢ Me-
HI0 (0603HayeHbl cBepxy BHM3 ¢ F1 no F5). 3Tn kHoMkM nossonsioT
BbIOpaTh pasnuyHble onuun Tekyllero meHto. MNpoune KHomku sBns-
10TCS (PYHKLUMOHANbHBIMW 1 MO3BOMNST NEPEXOANTb K MEHIO pasnuy-
HbIX (PYHKLMIA UMW HENOCPEACTBEHHO BKMHOYATb OTAEMbHbIE DYHKLMN.

www.lightnavigator.ru



1 2 3
é_ FHE=EEE
L7 oI ED)
DenE T S
CHEemes S0
:@ () suux Asua) % Ao
} o =)
& =0 O
T— - 10
7 3 9
PucyHok 1-1. MepegHas naHens ocumnnorpada c 5,7-410MMOBbIM
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PucyHok 1-2. MNMepeaHsas naHenb ocumnnorpada ¢ 7-410nMoBbIM gUc-
nneem

MepeyeHb anemMeHTOB NaHenu ynpasneHus (pucyHku 1-1, 1-2):
1. MHorodyHKLMOHanNbHbIN MOBOPOTHBIN Perynsatop
2. O6Lee MeHI

3. YnpaBneHune nameputenbHbIMY onepaumsmm

4. YnpaBneHue 3anyckom

5. YnpaBneHve ropuaoHTansHoON LKanowu

6. YnpaeneHne BepTUKanbHOM LLUKaNon

7. NHTepdpenc cBA3M C KOMNbIOTEPOM

8. Bxoabl aHanorosBoro curHana

9. Bxog BHelLHero cuHxpocurHana

10. Bbixog cvrHana gns koMmneHcauuu wyna

2
1 3

upling
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PucyHok 1-3. Cxema nHtepderica gucnnes

MepeyeHb anemeHTOB MHTepdeica gucnnes (pUcyHok 1-3):

. Mnpukatop coctosiHus 3anycka

. MNhankaTop momeHTa 3anycka

. MomMeHT BpemeHU, COOTBETCTBYIOLLNIA LIEHTPanbHOW NINHUM LUKanbl
. MeTka ocuunnorpammebl kaHana 1

. MeTka ocuunnorpammel kaHana 2

. MeHto, onpegensiemoe yHKLMOHaNBbHBIMW KHOMKamu

. OKHO oTOGpaXeHnst ocuunnorpaMmm

. LleHa geneHusi ropM3oHTanbHON LKarbl

. LleHa neneHus BepTukanbHOWM LUKanbl ANsi KaXO40ro kKaHana

O©CoONOOORWN -

OcmoTp npubopa
Onsa nposepku ocuunnorpacda cepun UTD2000/3000 BbInONHUTE
cnepyroLime AenNCTBUS:

1. MpoBepka npubGopa Ha HanuuMe HEUCNpPaBHOCTEMN, MOSyYeH-
HbIX NpU AOCTaBKe

Ecny KapTOHHasi ynakoBKa WM 3alUTHble MEHOMMacToBble GroKu
VMEeT cepbesHble MOBPEXAeHUs, noxasnyicta, NpoBeauTe MomHyo
nposepky npubopa M NpuHagnexHocTei, 4Tobbl y6eanTbes B yOo-
BIIETBOPUTESbHBIX 3MEKTPUYECKMX M MEXaHUYECKUX XapaKTepucTu-
Kax.

2. NpoBepka npuHagnexHocTen

MepeyeHb NPUHAANEXHOCTEN BXOAALMX B KOMMSIEKT MOCTaBKU Mpu-
BedeH B pasgene «[lpuHagnexHocTn ocuunnorpados cepun
UTD2000L» HacTosien nHcTpykumn. MNoxanyicTa, yaocToBepbTeCh
B HaNM4unM Bcex NPUHaANEXHOCTEN NEPEYNCTIEHHBIX B 3TOM NepeyHe.
B cnyyae obHapyXeHUsi OTCYTCTBYIOLUMX WIN MOBPEXAEHHbIX Mpu-
HaAnNexXHOCTeW, NoXanyncra, CBSXKUTECh C HaLIMM AWNEpPOM WUnu C
HallMM MECTHbIM NPeACTaBUTENIbCTBOM.

3. NonHbIN ocmoTp Nnpubopa

Ecnu ocumnnorpad umeeT HapyxHble NMOBPEXAEHNS, He DYHKLIMOHU-
pyeT Hagnexawum obpasoM Mnu He yaaeTcs NpPoOBECTU TecTUpPOoBa-
HUE XapaKTepUCTUK, nomanyMCTa, CBAXUTeCb C HaWumM gmnepom unu
C HalWnM MeCTHbIM NpeaCcTaBUTENbCTBOM.

B cnyyae obHapyxeHus noBpexaeHWi, NoMyyYeHHbIX Npu AOCTaBKe,
noXxanymncra, CoXxpaHuTe YMnakoBKy M COOOLUMTE O HUX B Hall OTAen
AocTtasku unu Hawemy gunepy. Komnanus UNI-T nponssegeTt peMoHT
UM 3aMeHy NoBpeXAEHHOro npudopa.

1.2. PyHKUMOHaNbHbIe NPOBEPKU

UTtobbl ybeantbcs B HopmarnbHOW paboTe ocuunnorpada nocne no-
CTaBKW, OAUH pa3 BbINONHUTE (PYHKLMOHANbHbIE NPOBEPKN MO creay-
loLen npoueaype.

1. MoakntovyeHne UCTOYHMKA NUTaHNSA

[HonyckaeTca nuTaHne npmbopa OT UCTOYHMKA MEPEMEHHOro Hanps-
xeHua 100-240B ¢ 4dactoton 45-440lu. [Ons BbINOMHEHUs camoka-
nubpoBskn cnepyet HaxaTb kHonky [UTILITY], a 3atem kHonky [F1].
OTy npoueaypy cnegyeT npoBoauTb Yepe3 30 MUHYT nocne BKI4e-
HMA nNUTaHua npubopa, 4YToObl NPUOOP Haxoauncs B ONTUMAaribHOM
cocTosHuuM. MNepengnTe Ha creayoLyo CTPaHULY U H&XXMUTE KHOMKY
[F1], uToGbI BbI3BaTL 3aBOACKME YCTaHOBKM (puc. 1-4)

£— BbIKNKYaTENL NMUTaHWA

Lina-T |

— (hYHKLIMOHANbHARA
KHOMKa

PucyHok 1-4

ABuumaHMe! Bo unsbexaHue onacHoctu ybeamTech, YTO
ocuunnorpad HagexHo 3asemneH

2. Mopa4a curHana ocuunnorpacda

Ocuunnorpadbl cepun UTD2000L ocHalleHbl ABYMS BXOAHbIMU Ka-
Hanamu U OJHUM BXOAHbIM KaHanoM 3arnycka OT BHELUHEro CUMHXpPO-
curHana. CurHansl nogarTcs B CrieaytoLwemM nopsigke:

1) MopcoeaunnuTe wyn ko Bxogy CH1 1 ycTaHoBWTE nepekmntoyaTtenb
koadhhmumeHTa ocnabnexus B nonoxexne 10X (PucyHok 1-5).
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PucyHok 1-5. YcTaHoBKa nepekntovatens ocnabnexus

2) Bam HyXHO YyCTaHOBUTb KO3(ULMEHT ocrabneHus Luyna B
HacTpoWikax ocuunnorpadga. 3ToT KO3aPPUUMEHT MO3BONSET U3Me-
HATb BepTUKanbHYIO LKany Takum obpasom, YTobbl aMnnutyaa usme-
PEHHOro curHana KoppekTHo oTobpaxanacb Ha gucnnee. Ons ycra-
HOBKM KoaddmumeHTa ocnabnenuss Haxmute kHonky [F4] (Probe),
npv 3ToM Ha gucnnee oTobpasntcs 10X.

BY Limit

KoathchmumeHT
ocnabneHun
wyna

e

PucyHok 1-6. YcTaHoBka koadhduLmeHTa ocnabneHns B HaCTponkax
ocuunnorpaca

3) MNopcoeamHUTe KOHYMK LUyna W 3aXUM 3a3eMNeHust K COOTBeT-
CTBYIOLLMM BbIBOAAM CUrHamna KomneHcaumu Lwynos. HaxmuTe KHonky
[AUTO], 1 Yyepes HECKOMbKO CEKyHA Bbl YBUAWUTE Ha AMCMee NpsmMo-
yronbHbIi curHan Ha yactote 1 kly ¢ amnnutygon okono 3B (cm.
PucyHok 1-7). lNocne aToro npoBegnTe aHanorM4Hylo npoBepKy BTO-
poro kaHana (CH2). [ins OTKMIOYEHWs NepBOro KaHana Haxmute
kHonky [CH1] B mogensx UTD2000L/2000EX wunu [OFF] B mopensix
UTD2000C/3000C 1 UTD2000E/3000E, a 3aTemM HaxmuTe (yHKLMO-
HanbHyto kHonky [CH2] ans BkmoyeHns BToporo kaHana. [osTopute
warm 2) n 3).

PucyHok 1-7

KomneHcauus wynoB

Mpy noacoeauMHeHWN Liyna K Kakomy-nmbo U3 BXOAHbIX KaHaros B
nepBbI pas NpoBeauTe 3Ty KOPPEKTUPOBKY, YTOBbLI cornacoeaTb na-
paMeTphbl Lyna U BXOOAHOro kaHana. [Mponyck aToro atana kanubpos-
KM MOXET NMPUBECTM K oLInbkaM B namepeHusx. MNpoBeauTte KOMMNeH-
caumio LWynoB creayoLwmm o6pasom:

1) B MeH0 HacTpoWikv LiynoB BbiGepute 3HayeHne KoapdumumeHTa
ocrnabneHus 10X. YctaHoBUTE nepekrnoyvaTenb Ha Lyne B Noroxe-
Hve 10X n nogcoeauHuTe LWyn K nepsomy kaHany (CH1). ObecneybTe
HafleXXHbI KOHTaKT BXOAHOro pasbema co Lynom. [logcoeguHute
4

KOHYMK Lyna K pas3bemy Bbixoda CUrHama KoMmneHcauuu LuynoB, a
3aXMM 3a3eMIEHUst — K 3a3eMIsioWeMy NpoBody KOMMEHcaUMu Liy-
no.. [lanee BkntounTe kaHan CH1 u HaxxmuTte kHonky [AUTO].

2) MpoBepbTe hopMy curHana Ha gucnnee (cM. PucyHok 1-8).

P UL rurt

MepekomneHcauums MpaBunbHas komneHcaumss  HepokomneHcauus
PucyHok 1-8. Koppekunsa komneHcauum LLynos.

3) Ecnu Bbl BUauTe hopmy curHana CoOTBETCTBYIOLLME NepeKoMMeH-
cauum unu HeJoKOMMeHcauum, NOACTPONTE NepeMEHHY0 eMKOCTb Ha
LLyne C NOMOLLIbI0 OTBEPTKM C HEMETarNMYeCcKon PyKOSITKOW Tak, YTo-
6bl NMONYYUTbL OPMY CUrHamna, CooTBETCTBYIOLLYIO MPaBUIIbHOW KOM-
neHcauum.

ABuumaHMe! Bo unsbexaHue nopaxeHust aNeKTPUYECKUM
TOKOM MpU M3MEPEHUM BLICOKUX HampskeHuin obecrieubte
LIefIoCTHOCTb U30MALUMM NpoBoAa wyna. He npukacaritech K
MeTannMYeckMM 4YacTsiM Lyna, eCciiu OH HaxoAWTCA B KOH-
TaKTe C BbICOKMM HampsiKeHNeM.

1.3. ABTOMaTnyeckas HacTpoWka ocLUunorpamMmmbi
Ocuunnorpadsl cepun UTD2000/3000 nmetroT pyHKUMIO aBTOMaTu-
yeckon HacTtporkn. OHa nO3BOMSET aBTOMATMYECKM HacTpavBaTb
BEPTUKArNbHYI U FOPU3OHTaNbHY pasBepTKy M CMeLLeHue, a Takke
peXuUM 3arycka B COOTBETCTBMU C XapakTepUCTMKaMU BXOLHOIO CUr-
Hana ans KOppeKkTHoro otobpaxkeHus ocumnnorpaMmmbl. Mpu atom B
COOTBETCTBUM C TpeboBaHMSIMM K aBTOMaTUY4ECKON HACTPOMKke YacTo-
Ta M3MepseMOoro curHana gormkHa 6bitb He meHee 50 IMu, a koadu-
LIMEHT 3anornHeHus aormkeH npesbiwaTb 1%.

1. NoganTte namepsaeMbln CMrHan Ha BXo4HOWM kaHan ocuunnorpada.
2. Haxmute kHonky [AUTO]. Ocuunnorpad aBTOMaTUyecku ycTaHo-
BUT BENINYUHBbI CMELLEHUs, KO3(PULNEHTbI Pa3BEepPTKN U PEXUM 3a-
nycka. Ecnu Bam notpebyeTtca 6onee getanbHasi HacTporika, Bbl MO-
XeTe BPYYHYI NOACTPOUTL BCe NapamMeTpbl Mocrie NpoBeAEeHUst aB-
TOMaTMUYECKOW HACTPOWKN ANsi ONTUMAarbHOrO 0TOOpaXeHUsi curHana.

1.4. O3HaKoMIeHne ¢ CUCTEMOWN BepTUKaNbHOW pa3BepT-
]

Kak nokaszaHo Ha pucyHke 1-9, B 30He ynpaBrieHus BepTMKarnbHON
LwKanon HaxoamTtcs pPAO KHOMOK M perynatopos. Cne,qy}ou.wle nen-
CTBUA NOMOryT BaM O3HAaKOMUTLCA C UX NCNONb30BaHNEM.

VERTICAL

PucyHok 1-9. 3oHa ynpaBneHusi BepTuKanbHOM LKanon Ha naHenm
ynpasnexus ocuunnorpados ¢ 5,7-410MMOBbBIM Aucnneem (cneea) u
7-nroiMoBbIM Ancnieem (cnpasa)

1. MNMoBopOTOM perynsaTopa BEPTUKANbHOTO CMELLEHNs curHana nomMe-
cTUTe ocuMnnorpaMMy B LEHTp OkHa. Perynstop BepTvkanbHOro
CMELLEeHUsI curHana Mo3BOMseT YNpaBnsTe MOMOXEHWEeM OCLMNMO-
rpaMmbl Mo BepTMKanbHOM ocu. Mpu NoOBOpOTE perynstopa 3Hauok,
oTobpaxalolumin ypoBeHb NoTeHumana 3emnu byget nepemelyarbcs
BHW3 UM BBEPX BMECTE C OCLMNIIOrpaMMONn.

CoBeTbl N0 U3MEPEHUAM

Ecnu BbibpaHa pasBs3ka kaHana Mo MOCTOSIHHOMY TOKY,
NMOCTOSIHHYIO COCTaBIISAOLLYHO TOKa MOXHO ObICTPO U3MepUThb,
M3MepVB Pas3HOCTb MOTEHLUMAnoB Mexay CUrHanom u 3em-
neu (HyneBbIM NOTEHUNANOM).

Ecnn BblibpaHa pasBsi3ka kaHana no nepeMeHHOMy TOKY,
MOCTOSIHHAasA cocTaBMsAlowasa curHana byaeT otcedeHa. Ta-
KOW pexum no3sonsieT oTobpaxaTb NepeMeHHylo CoCTaBns-
IOLLYI0 curHana ¢ 6osbluer YyBCTBMTENbHOCTbIO.

www.lightnavigator.ru



Wcnonb3ayite kHonky [SET TO ZERO] gnsi 6bicTporo Bo3-
BPALLEHNS K HYNEeBOMY MOMOXEHU 06OMX aHamnoroBbIX ka-
HaroB Mo BepTuKanu.

OTa KHorMka nossonsieT cobpacbiBaTb BepTUKanbHOE CMelle-
Hue / ropusoHTanbHoOe cmelleHve / 3adepXxKy B HyneBoe
nonoxeHue (LeHTpanbHy TOYKY).

B ocuunnorpacdax mogenenn UTD2000L/2000EX c¢ nomo-
LU0 3TON KHOMKWU YpOBEHb 3anycka byaeTt cobpacbiBaTbes Ha
50% amnnuTygpl curHana

2) WN3meHsanTe BepTuKanbHble HACTPOMKM, OTCMEXMBasi M3MEHeHue
MNH(OPMaLMM O COCTOSHUN.

Bbl MOxeTe OUEHUTb W3MEHeHUs [auanas3oHa BepTUKanbHOW
pa3BepTKM MO MoKasaHWsM CTonbua COCTOSHUS B HWDKHEM Yrny
aucnnesi. VIamMeHnTe COOTHOLIEHWe «BonbT/genenve» (B/men) no
BepTVKanM MOBOPOTOM perynstopa BepTuKanbHOW LWKanbl. Bbl
obHapyxuTe, 4To B CcTONOLIE COCTOSIHMSA COOTBETCTBYIOLMM 06pa3om
M3MEHUNoCh 3HaveHue avanasoHa. Haxwvute [CH1], [CH2], [MATH]
unu [REF], n Ha gncnnee oTobpasvTcsi COOTBETCTBYHOLLEE MEHIO,
3HaK, ocuunnorpamma " nHbopmaLms 0  AuanasoHe
COOTBETCTBYIOLLEro  KaHana. Mpn pabote ¢  moaensAMmu
UTD2000C/3000C u UTD2000E/3000E BblI Takke MoxeTe HaxaTb
kHornky [OFF], 4ToGbl 3aKpbiTh BbIGPaHHbIN B AAHHbLIA MOMEHT KaHar.
B mopensax UTD2000L/2000EX BbIOpaHHbIM KaHam OTKIOYMTCA Mpu
NOBTOPHOM HaxaTum Ha kHonku [CH1], [CH2], [MATH].

1.5. O3HaKkOMneHue € CUCTEMOW FOpPU3OHTaNbLHOM pa3-
BepTKU
Kak nokasaHo Ha pucyHke 1-10, B 30He ynpaBneHus ropu3oHTanbHoON
pa3BepTKOW HaxoAWTCst OfHa KHOMKa 1 ABa NMOBOPOTHLIX perynsitopa.
Crepytolume [eicTBUS NMOMOryT BaM O3HAKOMWUTBCSH C UX WUCMOSb30-
BaHMEM.

HORIZONTAL
4 FOSITION p

SEC/DIV

PucyHok 1-10. 3oHa ynpaBneHusi ropu3oHTanbHON pa3BepTkon Ha
naHenu ynpasneHus ocuunnorpados ¢ 5,7-A410MMOBbIM Aucrneem
(cnesa) u 7-AOMMOBBLIM Ancnneem (cnpasa)

1) MoBopoToM perynsaTopa ropu3oHTanbHOW pPa3BepPTKU M3MEHsieTcs
LeHa AeNeHns FopU30HTarbHOW LUKarbl, COOTBETCTBEHHO U3MEHSIETCS
MHopmaums B ctonbue cocTosiHus. [oBepHUTE perynsitop ropu3oH-
TanbHow wkanbl [SCALE], 4Tobbl n3mMeHWTb guanasoH passBepTku B
cekyHaax Ha peneHue (SEC/DIV). Bbl obHapyxuTe, 4TO TEKyLUMWA
cTonbel, COCTOSHVA M3MEHUNCA COOTBETCTBYOWMM obpasom. Auana-
30H W3MEHEHUS CKOpPOCTM TOpPWU3OHTamnbHOW pa3BepTKUM COCTaBnseT
2 Hc/penenune —50 c/nenexve ¢ warom 1-2-5.

* [NpumeyaHne: AnanasoH ropu3OHTaNbHON pasBepTKM 3aBUCMT OT
MogZenu ocuunnorpada.

2) Wcnonb3ynte perynsatop ropusoHtansHoro cmelleHms [POSITION]
0N HacTPOMKM MONIOXKEHUs1 OCLMNIOrpaMMbl Ha TOPU3OHTanbHON
wkane. Perynsatop ropusoHTanbHOro CMeLLeHust ynpasnseT CABUTOM
3anycka. Korga ata dyHkums ucnomnb3yeTcss AN caBura nosvuum
3anycka, npu NoBOPOTE PErynstopa ropu3oHTanbHOr0 CMELLEHUS Bbl
yBUAMTE NepemeLLeHe OCUMMIorpaMMbl Mo rOpU3oHTanM.

3) Haxmute kHonky [MENU] npu pabote ¢ ocumnnorpagom ¢ 5,7-
aronvoBbiM gucnneem unu kHonky [HORI MENU] npu pabote ¢ oc-
uunnorpadoM C 7-AIOMMOBBIM AUCTNEeM ANA OTOOpPaXeHUs MeHo
npubnmxenns ocumnnorpammel (ZOOM). Haxopgacb B 9TOM MeHIo,
HaxmuTe [F3] AN BKMIOYEHUA pexnma yBenuyeHus pparmeHTa okHa
(Window Extension). [ins Bbixoda u3 pexuma yBenuyeHuns gpparmen-
Ta okHa Haxmute [F1] 1 BepHUTECH K OCHOBHOW BPEMEHHOW LuKarne
(Main). B aTom MeHI0 Bbl MOXeTe yCTaHOBUTb BpeMs 3agepxku (Hold
off).

KHonka gns 6bicTporo BOo3BpalleHUA caBWra MOMeEHTa
3anycka K HyJIeBOMY MOJIOXEHMUIO.

Knonka [SET TO ZERO] nosBonsieT GbICTPO BepHYTbCH K
HyrNeBOMY MOMOXEHUI0, BO3BPAaLLasi MOMEHT 3anycka K LieH-
TparnbHOWM TOYKE MO BepTuKanu. Bbl Takke MoxeTe NoAcTpo-
UTb MONIOXEHWE OCLMNNorpaMMbl NMOBOPOTOM perynstopa
ropu3oHTanbHoro cmeleHus (POSITION).

Onpegenexve:

MomeHnm 3anycka obo3HavaeT TeKyllee MONIOXEeHNe TOYKM
3anycka OTHOCUTENbHO LEHTPanbHOW TOYKW Aucnnes oc-
umnnorpadpa. [MoBopaunBas perynsaTop ropuaoHTasbHOro
CMelLLeHUs1, Bbl MOXeTe nepemellatb TOYKy 3arycka no ro-
PU3OHTanw.

Badepxka 0603Ha4aeT 3aAaHHbIN NPOMEXYTOK BPEMEHU A0
BO30OHOBMEHMS BO3MOXHOCTM crieaytoLlero 3anycka. Bpemsi
3a[epXKN yCTaHaBMMBAETCA MOBOPOTOM MHOrOMYHKLMO-
HaJIbHOro NMOBOPOTHOIO perynsATopa.

1.6. O3HaKOMneHue ¢ cucTeMom 3anycka

Kak nokasaHo Ha pucyHke 1-11, B 30He ynpaBreHus 3anyckom pacno-
MNOXEH OAMH MOBOPOTHBIN PErynsTop v ABe WU TPU KHOMKK yrpasne-
Hua. Cnepyowmne OelcTBUS MOMOrYT BaM O3HAKOMUTbLCA C UX WC-
Nnonb30BaHNEM.

TRIGGER
4 LEVELY

TRIGGER
& LEVEL

TRIG
MENU

PucyHok 1-11. 3oHa ynpaBneHusi 3anyckoM Ha naHenu ynpasneHns
ocuunnorpados ¢ 5,7-A401MOBbBIM AnCnneeM (cresa) 1 7-401iMOBbIM
avcnneem (cnpasa)

1) NcnonbayiiTe perynsatop Ans U3MeHeHWs ypoBHS 3anycka. Ha guc-
nrnee Bbl YBUAMTE 3HAYOK, YKa3blBalOLMA YPOBEHb 3arnycka. 3Ha4yok
nepemMeLlaeTcsi BHU3 UMW BBEPX COOTBETCTBEHHO MOBOPOTY peryns-
Topa. B npouecce nsmeHeHus ypoBHs 3anycka Ha gucnnee otobpa-
XaeTcsa M3MeHsIIoLLLeecs 3HaYeHe ypoBHS 3anycka.

pling

PucyHok 1-12. MeHto HacTpowiku 3anycka

2) Haxxmute kHonky [TRIGGER MENU] B 30He ynpaBneHusi 3anyckom,
4YTOObI BbI3BATb MEHIO HACTPOMKWN 3anycka Ans M3MEHEHUs HacTpoek
(PucyHok 1-12).

Haxmute [F1] u Boibepute 3HayeHne Edge (3anyck no ¢ppoHTy) ans
Tuna 3anycka (napameTp Type).

Haxwvute [F2] n Bbibepute 3Havenne CH1 napametpa Source (uc-
TOYHUK 3anycka).
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Haxwmute [F3] u Bbibepute 3HayeHue Rise (HapacTatoowmini poHT)
napameTpa Slope (Tun dpoHTa).

Haxwvute [F4] n Bbibepute 3HaveHne Auto (aBTomMatuyeckuin) napa-
meTpa Mode (pexwum 3anycka).

Haxwmute [F5] n Bbibepute 3HayeHne AC (CBA3b MO NepemMeHHOMY
ToKy) napameTpa Coupling (pa3Bsi3ka 3anycka).

3) Haxmute kHonky [50%] npu pabote c ocuunnorpadom c 5,7-
AonvoBbiIM avcnneeMm unu kHonky [SET TO ZERO] npu pabote ¢
ocuunnorpagomM ¢ 7-40MMOBBIM AWCTNIEEM AN YCTAHOBKM YPOBHS
3anycka Ha cepeAuHy amMnnuTyadbl curHana 3anycka.

4) Haxxmute kHonky [FORCE] anst npuHyauTenbsHOM reHepaumm ofHo-
KpaTHOro curHana samnycka, KoTopasi 06bI4HO UCMOMb3YEeTCH B PEXU-
Max HOpMarbHOro Y OJHOKPaTHOro 3arnycka.

FpaBa 2
HACTPOUKU MPUBOPA

Bbl 03HaKOMUNMUCbL C OCHOBHbIMW OMepauusMu ynpaeneHus BepTw-
KanbHOM U rOPM3OHTaNbHON LUKarion U MeH cuctembl 3anycka. [lo-
crne MpouTeHUs rnasbl Bbl AOMKHbI OblTb CMOCOOHBLI MCMOMNL30BaTH
MeHI0 ANs HacTpolku Ballero ocuunnorpada. Ecnu Bbl ewe He
OCBOMIU 3TV MeToAbl 1 onepaumun, obpatutech k Mnase 1.

HacToswas rnasa cogepxut uHdopmaumio 0 criegytowyx onepauu-

AX:

e HacTtpoiika cucteMbl BepTuKarnbHOW pa3BepTKU C MOMOLLbIO KHO-
nok [CH1], [CH2], [MATH], [REF], [OFF], [VERTICAL POSITION],
[VERTICAL SCALE]

e HacTpoiika cuUCTeMbl FOpPU3OHTanNbHON Pa3BepPTKM C MOMOLLBIO
kHornok [MENU] (unn [HORI MENU]), [HORIZONTAL POSITION],
[HORIZONTAL SCALE]

e Hactpovika cuctembl 3anycka ¢ nomoupto kHonok [TRIGGER

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

Hactpoiika meTtoaa Beibopku [ACQUIRE]

Hactpoiika gucnnes [DISPLAY]

CoxpaHeHve 1 BbI30B AaHHbIX 13 namatn [STORAGE]

HacTponka BcnomoraTtenbHbix dpyHkumn [UTILITY]

AsTomatunyeckue namepenns [MEASURE]

KypcopHble namepexuss [CURSOR]

MpumeHeHus ncnonHuTenbHbix kHonok [AUTO], [RUN/STOP]

PekomeHayeTcsi BHUMATENbHO U3y4nTb 3Ty FMaBy Ans fy4dllero no-
HVMaHUSI pPasfUyHbIX U3MepUTENbHbIX YHKLUUA U CUCTEMbI ynpaBre-
HUs ocumnnorpadgamm cepmn UTD2000/3000.

2.1. HacTpoiika cucteMbl BepTUKanbHOW pa3BepTKu
Mep.bint kaHan (CH1), BTopowi kaHan (CH2) n HacTpoiku.

Kaxgbln kaHan nMmeeT CBOE MEHIO yNpaBfeHWsl BEPTUKaNbHOW LuKa-
noii. Kaxaplii napameTp ycTaHaBNUBAETCH UHAMBUAYaANbHO ANS KaX-
noro kaHana. Kak nokasaHo B Tabnuue 2-1, cuctema MoxeT otobpa-
XaTb MeHo onepauui ¢ kaHanom CH1 unn CH2 npu HaxaTtum yHk-
umnoHanbHbIX kHonok [CH1] unn [CH2], cooTBeTCTBEHHO.

Ta6nuua 2-1 NMNosACHEHUsA K MeHK HAaCTPOMKN KaHanoB

Mapamer, OCTYMHbIe
p P Rocty OnucaHue
MeHHo 3HayYeHus
AC OTcekaeTcsi NOCTOSAHHAsA COCTaB-
nsoLas BXOAHOro curHana
. MponyckatoTcs U NocTosiHHas, 1
Coupling
DC nepemMeHHasi CocTaBnsoLLe BXO4-
(pasBsska)
HOro curHana
GND Ha kaHan nogaetcst noteHuman
3a3emMneHus
OrpaHu4eHne nonockl Nponycka-
BW Limit ON Hus 0o 20 MI'y, 4To6bl YMEHbLINTD
(nonoca BbICOKOYaCTOTHbIN LUYM
nponyckaHusi) OFF Be3s orpaHuueHusi nonockl nponyc-
KaHus1
'py6as perynuposka koadpurum-
Coarse €HTa OTKIIOHEHUsI MO BEPTMKanu ¢
VOLTS/DIV warom 1-2-5
(BonbT/AenexHve) TouyHas HacTpoika B npegenax
Fine Lwara rpybor HacTpovKkun Ans yny4-
LLIEHNs pa3peLleHns Mo BepTukanu
1X BbibepuTe ogHy 13 BENWUYMH KO-
10X adpduLmeHTa ocnabnexus Lwyna,
Probe (LIJ,yrI) 100X
COOTBETCTBYHOLLYIO YCTAHOBIEHHO-
1000X My Ha wyne koaddpuumneHTy
Reverse phase ON VHBEepcua ocumnnorpaMmmbl BK.

6

(vHBepcus) | OFF | HopmarbHas ocuunnorpaMma |

1. HacTpowka pa3Ba3ku kKaHana

B kauecTBe npumepa npumem, YTO CUrHan rnopaeTcst Ha NepBbi Ka-
Han. MycTb namepsieMblii curHan npeacrasnseT cobon cuHyconaans-
Hoe konebaHune, cogepxalliee NOCTOSIHHYO COCTaBISIOLLYIO.
HaxmuTte [F1] ans Beibopa 3HaveHuss AC napameTtpa Coupling. Mpu
3TOM yCTaHaBNMBaeTCA CBA3b MO NepeMeHHOMY TOKy. locTosHHas
cocTaBnsoWwas naMepsieMoro curHana Oyger otcekatbcsd. Ha guc-
nnee nosiBUTCA criedytoLias ocumniorpamma.

Hactponka

pasBsA3Kku No

BW Limit nepemMeHHomMy
OFF TOKY

PucyHok 2-1. OTceyeHne NOCTOSIHHOW COCTaBnsAoLLEN cUrHana

HaxmuTte [F1] ans Beibopa 3HaveHns DC. B aTom pexume nponycka-
I0TCS ¥ NepeMeHHast, U MoCTosiHHas cocTasnsowme. OcuunnorpamMmma
OyaeT BbirnsiAeTb Creayowmm o6pa3om:

Hactporika
pa3BaA3kK Mo
NOCTOSIHHOMY
TOKY

[Ch1 Rl 0f

.
PucyHok 2-2. OgHoBpeMeHHOe oTobpaXeHne nepeMeHHON 1 NocTo-
AHHOW COCTaBMNAOLLMX CUrHana.

Haxmute [F1] onsa Beibopa 3HaveHns GND. Tenepb BxogHOM KaHan
3asemneH. W nepemeHHas, n MOCTOSIHHas COCTaBriAOLWME CUrHana
oTcekaloTcs Ha Bxoge. Ha aucnnee oTobpasuTcsi crniegytowas oc-
uunnorpaMmma.

Coupling

HacTtpoiika 3asem-
TIeHWs1 kKaHana
EW Lmit

Invert

0ff  Wi00us

PucyHok 2-3. OTcekatloTcsa 1 nepemMeHHasi, U NoCTOsIHHAsi CoCTaBnsi-
oLme curHana.

I'Ipmmeanme: B 3TOM peXume CUrHasm OCTaeTCA MNOAKMKYEHHbIM K
Lenn BXOAHOro kaHana, Xxotda n He OTO6pa)KaeTCF| Ha aucnnee.

2. Hactpoiika orpaHn4eHus Nonocbl NPonycKaHusi

B kayecTBe nmpumepa paccMoTpuMm curHan ¢ yactoton 40 MIu, no-
OaHHbIN Ha Bxog kaHana CH1. CnepgyeT HaxaTtb Ha kHonky [CHA1],
4yT0bbI OTKPLITL kaHan CH1, a 3aTem HaxaTb Ha kHonky [F2], 4ToObI
BblbpaTh 3HaueHne OFF ans napametpa BS Limit.

lMpu aTomM nomoca nNponyckaHusi kaHana coBnagaeT C MOMHON Noso-
COW mponyckaHusa ocuunnorpada, n BbICOKOHYACTOTHbIE KOMMOHEHTbI
curHana nponyckatwTcs B kaHan. COOTBETCTBYKOLMI BWA AWCNNes
npvBeAeH Ha puc. 2-4.
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upling

BW Limit

OrpaHuyeH1e
nonocobl
nponyckaHuA
OTKIIOYEHD

Irvert

PucyHok 2-4. Bug gvcnnes 6e3 orpaHuM4eHUsi MOSHOW MOSoChl Mpo-
nyckaHusi.

Haxmute Ha kHonky [F2], 4Tob6bl BbIOpaTh 3HayeHne ON ans napa-
MeTpa BS Limit u cyliecTBeHHO nogaBaTh BbICOKOYACTOTHLIE KOMMO-
HEeHTbI 1 WyM ¢ YacTtoTon bonee 20 MIMu, cogepxalumecs B usmepsie-
MOM curHane. CooTBETCTBYIOLWNIA BMA AUCMNEes NpuBeaeH Ha puc. 2-
5.

upling

EW Limit

on OrpaHuyeHne
nonocbl
nponycKaHWA
Ha 20 My

3Ha4yoK orpaHu4yeHmA
nonocbl NponycKkaHWA

PucyHok 2-5. Bug avcnnesi npu orpaHu4eHnr nonockl NponycKaHnst

3. Hactpoiika koadhcpmumneHTa ocnabneHus wyna

[Ons cornacoBaHusi C YCTAHOBMEHHbIM Ha Lyne koadduumeHTom
ocnabneHusi HeobxoanMo BblIGpaTb COOTBETCTBYHOLLNIA KO3 DULIMEHT
ocnabneHusi Wwyna B MEHIO yrpaBrneHus kaHanom. Hanpumep, ecnu
koadpdmumeHT ocnabneHuns wyna coctaenset 10:1, cooTBeTCcTBYIO-
Wi koahduumeHT B MeHto byaet 10X. MNpuMeHsiiTe TOT e NOAXO0p,
K APYrM 3Ha4eHusiM KoadduumeHTa ans obecneveHuss npaBubHOro
0TOOPaKEHNS U3MEPSIEMOTO HaMNpPsHKEHUSI.

Ha PucyHke 2-6 npepgcraBneH aucnnemn, COOTBETCTBYHOLWMIA YCTaHOB-
Ke koadpdmumeHTa ocnabnenus wyna Ha 10:1

Coupling

B Limit

ko3thrumeHT
ocnabneHna
wyna

PucyHok 2-6. YctaHoBka koadbduumeHTa ocnabneHus wyna B MeHo
KaHana.

4. Hactpoika BepTukanbHou pasBeptkun VOLTS/DIV

Bbl MoxeTe perynupoBaTb KO3(MPULMEHT OTKIIOHEHMS MO BEPTMKanu
VOLTS/DIV (BombT/genexHne) B pexume rpybon nmbo TouHoOWM
HacTpoiku. B pexwume rpyboi HacTpoiiku COARSE TUNE, 3HaueHue
VOLTS/DIV B 3aBMCMMOCTM OT MOZENW WU3MeHsieTCA B npegenax
2 mB/pen — 5 B/gen (vwnn 10 B/gen) wnn 1mB /pen — 20 B/gen c wa-
rom 1-2-5. B pexume To4Hon HacTpovikn FINE TUNE Bbl moxeTe un3-
MEHSATb KO3MPPULMNEHT OTKMOHEHWUS MEHBLUUMM LuaraMmu B npegenax
Tekylero AnanasoHa. Takum obpasom, MOXHO NiaBHO, MPOXOAA Ye-
pe3 Bce 3HaYeHUs, U3MEHSATb KOI(MPULNEHT OTKMOHEHUS B yKa3aH-
HOM JuanasoHe.

YcTraHoBneH

HaCTPOWKKN

PucyHok 2-7. IpyGasi u ToyHast HacTporka KoaddpuuueHTa BepTu-
KanbHOW pasBepTku

5. MluBepTUpOBaHue curHana

Mpy WHTBEPTMPOBaHMM cuUrHana ocuunorpamma oTpaxaeTtcs no
BepTMKanM OTHOCUTENbHO YPOBHSA 3emnu. Ha pucyHke 2-8 npeacras-
rneHa ncxopHas ocuunnorpamma. Ha pucyHke 2-9 nokasaHa vHBepTU-
poBaHHas ocuunnorpamMmmMa.

BY Lmit

HeMHBepTMpOBaHHaﬂ
‘ ocuunnorpamma

PucyHok 2-8 HacTtpoiika BepTMKanbHON WHBEPCUM (HE WHBEPTUPO-
BaHHas ocuunrorpaMmMa)

MHBepTupoBaHHas
ocuumnnorpamma

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

Onepauum ¢ MaTemMaTU4eCKUMMN PyHKLUSAMHU
MaTtemaTtuyeckue BblYMCUTENBHbIE (PYHKLMWU NpeacTaBnsoT coboi
oTobpaxeHne pe3ynbTaToB onepauuili CNOXEHWUs!, BbIYUTAHWS, YMHO-
XeHus, AeneHns n GeicTporo npeobpasoBaHus Pypebe (BMP, FFT)
AnNA NepBoro 1 BTOPOro kaHanoB. B MeHio oHM oTobpaxatoTcsa cne-
ayrouimm obpasom:

= 000ps

Chi 2.00v

WHauKaTop MaTteMaTM4eCKUX
onepayuin

PucyHok 2-10. MNMpumeHeHne matemaTuyecknx yHKLUA

PEeXnM TOYHOM
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paspelueHue no am- CUrHana B Hayane u KoHue
nnutyge. B ocHoBHOM  (oamHakoB. apmoHuyeckme
CXO[HO C pe3ynbTaToM |CUrHarbl C MOCTOAHHOM
Br®d 6e3 npyMeHeHns  [4acToTow U amnnuTYAOoW.
OKHa. LLinpokononocHbIn 6enbin
LIYM C MEeAJIEHHO MEHSIH0-
LMMCS CNEKTPOM

PaspeLueHune no yacro-

UNI-T
Tabnuua 2-2. OnvMcaHne MeHI0 MaTemMaTUYecknx pyHKLMN
Mapamer, OCTYMNHbIE
P p  |Rocty OnucaHue
MEHI0 3HaYeHus
Type (Tvn .
ype ( . Math BbinonHeHve onepauuii +, -, X, =
pyHKLNiT)
3a ncxoaHbl curHan 1 npuHUMmaeT-
Source1 CH1 A p
P Cs1 ocuMIIorpaMMa nepBoro KaHana
3a ncxoaHbli curHan 1 npuHUmaeT-
curnan 1) CH2 ) p
cs1 ocuunnorpaMmMa BTOpOro kaHana
. McxogHbiv curHan 1 +
UCXOAHbIN curHan 2
WcxopHbi curHan 1 —
Operator MCXOOHbIN curHan 2
(onepatop) X McxoaHbiv curHan 1 x
VUCXOAHbIN curHan 2
/ McxogHbi curHan 1 =
UCXOAHbIA curHan 2
3a ucxoaHbIV curHan 2 npuHMMaeT-
Source2 CH1 A p
— cs1 ocumnnorpaMMa NepBoro KaHana
3a UCXOoaHbIV curHan 2 NpuHUMaeT-
curHan 2) CH2 A P
cs ocumnnorpaMMa BTOpPOro kaHana

CnekTpanbHbI aHanu3 metogom bMNod

C nomolybto anroputma Brd (6eictporo npeobpasoBaHus Pypbe) Bbl

MoxeTe npeobpasoBaTtb curHan kak dyHkuuio Bpemermn Y(t) B curHan

Kak dpyHkumio yactotel. C nomowpto bIMN® yaobHo Habniogatb crie-

AyloLime TUnbl CUrHarnoB:

e VI3aMepsiTb rapMOHMYECKUE KOMMOHEHTbI CUrHama u MCKaxeHusl,
BHOCKMbIE B curHan obcneayemon cuctemom

e [leMOHCTpUpOBaTb XapaKTEPUCTMKM LLyMa B MOCTOSIHHOM cuUrHane

e AHanuaupoBaTb konebaHus

Tabnuua 2-3. MNoscHeHusi K MeHI0 BbICTporo NnpeobpasoBaHusa Pypbe

MapameT OCTYMNHbIE
p P |Bocty OnucaHue
MEHK 3HaYeHusA
Type (Tvin FFT BbinonHeHve onepauuin 6bICTporo
YHKLMIA) npeobpasoBaHus Pypbe
3a UCXOAHbIV CUrHamn NpUHNUMaeTcst
Source CH1 A P
(MCXODHL ocuunnorpaMmma nepBoro kaHana
3a UCXOaHbIV CUrHamn NpMHNUMaeTcs
curkan) CH2 A p
ocuuniorpamma BTOpOro kaHana
Hanning YCTaHOBNEHO OKHO X3HHUMHra
. Hamming YCTaHOBNEHO OKHO XaMMUHra
Window (okHO)
Blackman YcTaHoBNeHo okHo brnakmaHa
Rectangle |YcTaHOBNEHO NPSMOYrofibHOE OKHO
Vertical
BepTHKanbHbIE Vrms YcTaHaBnvBaeTcs eavHuLa name-
dBVrms penns Vrms nnn dBVrms
eavHULbI

Kak pa6oTtatb ¢ pyHkunsamu bNod

CurHanbl C NOCTOSIHHOW COCTaBrsiioLLEelN BbI30BYT BO3HVWKHOBEHUE
ownboK Mnu casura cnekTpanbHbIX COCTaBNSOWMX B pedynbraTe
BMN®. [Ona nopaBneHusi NOCTOSIHHOW COCTaBnsiollel Bblibepute
pasBs3Kky Mo nepeMeHHoMy Toky. [1ns nogasnexusi 6enoro wyma u
lyma AUCKPeTU3auun, BbI3BAHHOTO OAWMHOYHBIMU MM MOBTOPSIO-
WMMUCA UMnynbcamu, BblbepuTe pexuMm perucTpauum curHana
«ycpegHeHuey (average).

Bbi6op okHa BIMN®

Ocuwmnnorpad nossonset nponssoaunts bBM® sanucu curHana orpa-
HVWYEHHOW MO BPEMEHMW ANWHbI B NPEAMNONoXeHUNn 0 TOM, YTO CurHan
Kak (PyHKUMS BpeMeHU aBnseTcsi 6eCKOHeYHbIM UM NepuoanyeckuM.
Ecnv gnvHa 3anvcu cooTBETCTBYET LIENOMY YMCIY NEPUOAOB, CUrHar
MMeeT OAMHaKOBYK aMnnuTydy B Hayane M B KOHUe, Mpu 3TOM He
BO3HUWKAET paspbiBa ocuunnorpamMmmMbl. OgHaKo ecnu AnunHa 3anucu He
coBnagaeT C UenbiM YUCMOM MepuoaoB, TO aMnnuTyda B Hadane v
KOHLe 3anucu ByayT oTnuyaTbes, AaBas paspblB B TOYKE COeauHe-
HWS, BAMSIOLLMIA HA BbICOKOYACTOTHbIE KOMMOHEHThI pedynbTaTa Brd.
B yacToTHOM NpeacTaBneHMn 3To ABMEHUE U3BECTHO Kak npocayvBa-
HVe cnekTpa. YUTobbl He 4OMNYCTUTb NPOCaYMBaHUS, UCXOAHBIA CUrHan
YMHOXaeTcst Ha (PyHKLMIO OKHa, 1 Takum obpa3oMm, 3HayYeHus Havana
M KOHL 3anucu NpuvHyaUTENbHO YCTAHABNMBAKOTCSA B HOMb. NS Bbl-
6opa Havbonee noaxoasiien OyHKLMU 0OpaTUTECh K HUXecneayto-
wen Tabnuue 2-4.

Tabnuua 2-4

XaHHUHra Meproamnyeckne curHansl u
) Te nyulle, Yem y nps- _
(Hanning) Y3KOMOJOCHBI LLYM.
MOYronbHOro okHa
PaspeLueHune no yacto- |Bbibpocskl unu ObicTpble
XaMMUHra  |Te NWLb He3HauUTeNb- (MMNYINbCbI, KOrAa YPOBEHb
(Hamming) |HO nyyle, 4eM y OKHa |curHana B Havasne v KoHLe
X3HHWHra CUJIbHO pasnuyaeTcsi.
Haunydwee paspelue- |B ocHoBHOM mcnonb3yeTcs
BrnakmaHa  |HMe No amnnuTyAe Npy |Ans noucka BbICLIMX rap-
(Blackman) |Hamxygwem paspelle- |MOHWK B OAHOYACTOTHbIX
HWW M0 YacToTe CUrHanax.
OnpepeneHus:

PaspeweHune BI®P: oTHOLWEHNE YACTOThl AUCKPETM3aUUN K
yncny Touvek ans Brd. MNpu durkcupoBaHHOM 4Yucre Tovek
onsa BlN® 6Gonee Bbicokasi yacToTa AucCKpeTM3auuu Oaet
nyullee paspeLleHue.

YactoTta HamkBucta: [lna BOCCTaHOBNEHUsI (hOPMbI CUrHA-
na no CnekTpy npu 3anucu curHana c yactoTtow f yactora
ONcKpeTM3aummn gormkHa ObiTb He MeHee 2f. OTO Tak Hasbl-
BaeMbli KpuTepuin ctabunbHocTn Hamkeucta, npu atom f
Ha3bIBalOT YacToTon Hankeucra, a 2f — yacToTon AMckpeTu-
3aumm Haviksucra.

OnopHas ocuunnorpamma

B kayecTtBe onopHoi ocuunnorpammel ¢ umeHem RefA unn RefB uc-
nonb3ynTe OCLUMNMIOrpaMMy, COXPaHEHHY B 3HEproHe3aBUCUMOW
namaTu ocuunnorpacda vnuM Ha BHewHem USB-HocuTene AaHHbIX.
[nsa Bbi3oBa M3 NaMATX UMM 3aKPbITUS OMOPHOW OCLMINOrpaMMbl
BbINOMHUTE CrieaytoLmne OAeicTBUs:

1) Haxxmute Ha kHonky [REF] Ha naHenu ynpaenenusa ocuunnorpada
c 5,7-gorimoBbIM gucnneem unu Ha kHonky [STORAGE] Ha naHenu
ynpaBrneHuss ocuunnorpacda ¢ 7-A0MMOBbLIM AucnneeMm (cepuu
UTD2000L/2000EX).

2) OAns Bbibopa onopHoi ocuunnorpammbl RefA HaxXmuTe Ha KHOMKY
[RefA] n BbIGEPUTE UCTOYHMK AaHHbIX, 3aTeM BbibepuTe agpec co-
XPaHEHHON OCLMNMOorpaMMbl B NaMATU BpalleHMeM MHOrodyHKLMO-
HanbHOro MOBOPOTHOIO PerynsTopa B BepxHel YacTu naHenu ynpas-
neHusi. Agpec onopHomn ocuunorpaMmel MOXeT BbiTb BbIOpaH B Ana-
nasoHe 1-10 (nnn 1-20). Haxxmute Ha kHonky «call-out» Ans Bei3oBa
OCLIMNNOrpammbl, COXpPaHeHHOW No npeaBapuTenbHO BblIOpaHHOMY
agpecy (Hanpumep, «1»). Ecnu ocuunnorpamma coxpaHeHa Ha
BHewHem USB-HocuTene, nogkniouute ero k ocuunnorpady. MNpu
BblOOpe HOCWUTEeNnsl AaHHbIX AOCTYMHbI ABe onuuun: ocuunnorpad /
BHewHu USB-Hakonutenb (DSO/USB). Haxmute kHonky [F2] n BbI-
bepute 3arpysky ocuunnorpammbl ¢ BHelwHero USB-HakonuTens.
O6paTnTe BHUMaHue, 4YTO AaHHOe MeHl OyaeT HeaKTMBHO, MoKa He
noakntoyeH BHewHun USB-HakonuTenb. Bbl3dBaHHas M3 namsTn oc-
uunnorpamma otobpasuntca Ha aucnnee. [Ona Bo3BpaweHusi K
npeablaywemMy MeHIo nocrne Bbi30Ba OCLMMNOrpaMMbl HXMUTE KHOM-
Ky [F5].

3) Ansa Bbibopa onopHow ocuunnorpammbl RefB HaxmuTe Ha KHOMKY
[RefB] v BbIGEPUTE UCTOYHMK AAHHBLIX 2, KOTOPbIA MIAHUPYETCA MC-
nonb3oBaTh AN AanbHEenWnX BblYUCIEHNA. Vicnonb3yinte MeToauky,
OnMcaHHyto B Npeabiayliem nyHkTe. MiamepbTe M npoHabnioganTe Ha
avicnnee ocuunnorpada ocuunnorpaMmMy, KOTOpyto npeanonaraetcs
cpaBHMBaTb C OMOpHOW. [lpoBeauTe Tpebyemblli CpaBHUTENbHbI
aHanM3 u3MepeHHoOM U OnopHow ocuunnorpamm. Ons otobpaxeHus
OMOPHOW ocuumnnorpaMmel Haxmute kHonky [Ref]. Onucanne meHio
HaCTPOWKN ONOPHbLIX OCLMNNOrpamm npusedeHo B Tabnuue 2-5.

PekomeHAayeMbI 06bLEKT

OkHo BIN® OcobeHHOCTH npuMeHeHus

Mapametp |0ocTynHble G
MEHI0 3HaYeHusA
Appec coxpaHeHHOW ocuunorpam-
Mbl B ogHoM 13 20 no3numni.
Storage Ha BHewHem USB-Hakonutene
position 1-20 BO3MOXHO COXpaHeHue OCLuMmo-
(appec rpamm B 200 no3muymax
XpaHeHust) (konnyecTBO M agpeca No3nLMn

XpaHeHUs 3aBUCSAT OT MOAENU OC-
uunnorpada).

MpamoyronsHoe |OTnnYHoe pa3peluexune |Beibpock! nnu BeicTpble
(Rectangle) |mo yacToTe, HanxygLlee |MMNynbChbl, KOrga YpoBeHb

3arpyska ocuunnorpaMmbl U3 BHYT-

Magnetic disk
DSO .
peHHel NnamsTv ocumnsorpaga

(aHepro-
He3aBUCHMbIN USB

3arpy3Ka ocuunnorpamMmbl C BHEL-
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HocuTenb Hero USB-Hakonutens
OaHHbIX)
Close 3akpbITVE BbI3BAHHOW OCLMMIO-
(oTmeHa) rpaMmbl
Callout .
BbI130B BbIGpaHHOM ocumMnnorpammbl
(BbI30OB U3
13 namsaTu
namsaTu)
Cancel BosBpalleHue k npeabigyLiemy
(BO3BpaT) MEHH

BoamoxeH BbiGop ogHoro n3 20 agpecoB XpaHeHWs OCLMIIorpamm
BO BHYTPeHHeln namATu. [Ina 3arpy3kv n3 BHELUHeN NamsaTh NOAKMo-
unte Kk ocuunnorpacdy USB-Hakonutenb u HaxmMmuTe kHonky [F2] ans
BblbOpa cooTBeTCTBYyHOLWEro Hocutens. [ins o3HakoMIeHns ¢ MeTo-
OVKOW COXpaHeHus ocuunnorpaMm obpaTuTecb K OMUCaHUIO MEHIo
STORAGE.

2.2. HacTporka cucTemMbl FOPU3OHTaNIbHOW Pa3BepPTKU

PerynsTopbl ynpaBrneHUs ropusoHTarbHOW pa3BepTKoOM

Bbl MOXeTe UCnofb3oBaTb rOPU3OHTamNbHbIA PErynsaTop Ans U3MeHe-
HUS MacluTaba ropu3oHTaslbHOM (BPEMEHHOM) LIKanbl U NO3nUMK 3a-
nycka no ropusoHTanu (MoMeHTa 3arnycka). BepTukanbHas npsivas,
COOTBETCTBYIOLLAsI CepeanHe ropU3OHTanbHOW CTOPOHbI OKHA OTO6-
paXkeHUss ocuUMMorpaMm SIBNSETCA TOYKOM OTcyeTa BpPeMeHu aOns
ocuunnorpamMmbl.  M3meHeHne macwtaba ropusoHTanbHOW LUKanbl
MCNONb3yeTcsl ANS PacTsKeHWUs! MM CKaTus ocuunnorpaMMbl Mo
ropusoHTanu. CmelleHne ocuunnorpamMmMbl Mo ropu3oHTanu Bnevet
3a cobor caBur TOUKM Havana ocLmMIorpamMmmel.

Perynstop HORIZONTAL POSITION («nonoxeHve Mo ropu3oHTa-
N1»): NO3BOMNSET PErynMpoBaTth MOMOXEHWE OCLMMNOrpaMMbl No ro-
pU30oHTanu (BKIYasi ocLUMMNOrpaMMbl, NOMNyyYeHHble B pesynbraTte
mMaTeMaTUYecKuX onepaumit). YyBCTBUTENBHOCTb 3TOFO perynstopa
U3MeHsieTCs B 3aBUCUMOCTM OT MacLuTaba no ocu BpeMeHMU.

Perynstop HORIZONTAL SCALE («macwTtab no ropusoHTanm»):
No3BONSIET pPerynupoBaTb FOPU3OHTaNbHy pa3BepTky (MmacwTab
LWKanbl BpEMEH), TO eCTb KONMYECTBO cekyHa/aeneHue (sec/div). Ec-
NN BKIIOYEH PEXMM yBenuyeHnst hparmeHTa ocumnnorpamMmmMbl no ocu
BPEMEHMW, MOXHO WCMOSb30BaTb 3TOT Perynatop Ans U3MeHeHus 3a-
[EPXKN, CKaHUPYsl BPEMEHHYID OCb, U U3MEHATb LWMPUHY OkHa. [o-
APOBHOCTU OMMUCaHbl B OMUCAHWUN pexnma yBennyeHus dparmeHTa.
Mpu paboTe c perynsiTopamv ropusoHTanbHON pasBepTkv Ha aucnnee
oTObpaKaeTCsl MEHI0 HaCTPOWMKM TOPU3OHTamnbHOW pa3BepTku (CM.
Tabnuuy 2-5).

Tabnuua 2-5

MapameTp [[ocTynHbIE

nUcaHun
MeHH 3Ha4veHus Sl

1. BknioyeHne 0CHOBHOTO pexumMa ropu-
Main 30HTanbHOW pa3BepTKM

2. OTKNIOYEHNE pexrMa yBenuyeHns
dparmeHTa ocuMnIorpaMmbl

BkntoueHve pexuma yeenuyeHus dgpar-
MeHTa ocuMnIorpaMmbl

Window -

Hold off - PerynupoBka BenvynHbl 3aJepXXKn 3anycka

Al
HORIZONTAL

4 POSITION p

—

MENU

{SCALE}

“
58

SECIDIV

PucyHok 2-11. NHTepdenc cnctemMsl ropusoHTanbHOM pasBepTku

0

@ @

PucyHok 2-12. OTobpaxeHne napameTpoB ropu3oHTarnbHOW pa3BepTky
Pacwudposka nHpukaropos

BpemeHHOW uHTEpBan Mexay nos3vumen MOMeHTa 3arnycka (no
rOPU3OHTanu) 1 LeHTPanbHOM TOYKON rOPU3OHTaNbHOM LUKasbI.
@ Moauuys MomeHTa 3amycka, CoxpaHeHHas B OnepaTUBHOI NamsiTh
@ YpoBeHb 3anycka B TEKyLLIEM OKHE
@ KoadhduLmeHT ropusoHTansHon pa3BepTku (OCHOBHasi BpeMeHHas
LwKana), B cekyHaax Ha aeneHue (c/gen).

OnpepeneHus:

Pexxum Y-T: B 3ToM pexume no ocu Y nokasbiBaeTcs
HanpspkeHve, a no ocu X — Bpems.

Pexum X-Y: B atom pexume no ocum X nokasblBaeTcs
HanpsbkeHve Ha kaHane CH1, a no ocu Y — HanpsixeHvne Ha
kaHane CH2.

Pexxum meaneHHoro CKaHMpPOBAHUA: eCnv FropU3OHTasb-
Hasl pa3BepTka ycTaHoBneHa Ha 50 mc/gen unv MeHblue,
npubop Gyget pabotaTb B pexume MedneHHOW BblIGOPKM.
Mpyn HabniogeHnn HW3KOYACTOTHBIX CUFHaMNoOB B pexume
Me[IEHHOrO CKaHWPOBaHWUS PEKOMEHAYEeTCs ycTaHaBNMBaTh
pa3Bsi3Ky kaHarna no rnocTosiHHOMY TOKY.

Sec/Div (c/pen): eanHnLa ropusoHTanbHON LLKanbl Bpeme-
HW, «cekyHa/aeneHve». Ecnu Boibopka curHana octaHoBne-
Ha (Haxatvmem kHonku [RUN/STOP]), ¢ nomoLublo opraHoB
yrpaBneHns ropu3oHTanbHOW pa3BepTKON MOXHO PacTsHyTb
UK cXaTb OCUMMIorpaMmy.

YBenuyeHue cpparmeHTa okHa

Pexum yBenuueHusi pparmeHTa okHa MOXeT OblTb MCMONb30BaH Ansi
bonee ynobHoro HabnwaeHWs parMeHTa ocuunnorpaMmebl, No3Bo-
NAOLLEro nyylle paccMoTpeTb AeTanu.

Main

PucyHok 2-13. Bug gncnnes ¢ yBenunyeHHbIM oparMeHTOM OKHa

LleHa geneHus ropu3oHTanbHOM LKarnbl BPEMEHHOTO He MOXET ObiTb
6onbLue, YeM LieHa AiefNIeHNst OCHOBHOW BPEMEHHOMW LUKarbl.

B pexume yBenuyeHus dparmeHTa BpeMEHHOW LUKanbl AucCnnen ge-
NUTCA Ha OBe 4acTu, Kak NnokasaHo Ha pucyHke 2-13. B BepxHen va-
CTN oTobpaxaeTcs ucxoaHas ocuunnorpammMa. Bel moxeTe nepeme-
waTb 3Ty 30HYy BMEBO W BrnpaBo BpalieHuem perynstopa POSITION,
a TawkKke yMeHbluaTb W yBenuuuBaTb pas3mep BblbpaHHON obnacTu
BpaLleHuneM perynatopa SCALE B 30He ropu3oHTanbHON pa3BepTKu.

B HWxXHel yacTu akpaHa pacnonoxeH BblbpaHHbIA hparMeHT ncxopn-
HOWM ocuMNIorpamMmmbl, pacTaHyTbId Mo ropusoHTanu. Obpatute BHU-
MaHue, 4YTO pa3peLleHne pacTAHYTOro dparmMeHTa yBennyimsaeTcs no
CPaBHEHWIO C paspeLleHNeM WMCXOAHOW OCLMNNOrpammebl (Kak BUAHO
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13 PucyHka 2-13). MNockonbKy ocuunnorpaMmmMa, nokasaHHas B HUXKHeN
YacTu 3KpaHa COOTBETCTBYET BbiGpaHHOM 30HE B BEPXHEW YacTu, Ans
YMEHbLUEHUS pa3mepa 3TOM 30Hbl, Bbl MOXETE pacTsHYTb BPEMEHHYH0
wkany BpaiieHnem perynsitopa SCALE B 30He ropu3oHTanbHon pas-
BepTkW. [pyrumu crioBamu, MOXHO MHOFOKpaTHO pacTarMBaTb OCLMII-
norpammy.

Pexum X-Y

B aTom pexvme Heob6xoaMMO OOHOBPEMEHHOE WUCMONb30BaHWE CUr-
HanoB B kaHane CH1 u kaHane CH2. MNpwu BbIGOpe pexnma oTobpa-
XeHust X-Y Mo ropu3oHTanbHOM OCW OTKNafblBaeTCsi HanpshkeHue
kaHana CH1, a no BepTukanbHoOWM — HanpshkeHue kaHana CH2 (pwucy-
HOK 2-14).

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

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

nonb3oBaTb MPOU3BOSILHYI YacToTy AucKpeTusaumu. B pexume X-Y

JornyckaeTcsi Takke perynvMpoBka 4YacToTbl AUCKpeTM3auuM M mac-

wTaba wkan BenM4MHbl CUrHanoB B 06onx KkaHanax 1o ymonyaHuio B

pexume X-Y yactoTa guckpetusauumn 3agaetca pasHou 100 MIy. B

obLem criyyae NOHWXEHWE YacTOTbl AUCKPETU3aLUUM MOXET UCMOSb-

30BaTbCA AnA nonyveHus curyp Jluccaxy C BbICOKMM KayeCTBOM.

Cnegaytowme dyHKUMM He paboTatoT pexume X-Y:

o DyHKUMA aBTOMATUYECKUX N3MEPEHUN

o DyHKUMSA KyPCOPHBIX N3MEpPEHUI

e MaTemartunyeckune onepauum 1 onepaunm ¢ NCrornb30BaHNEM
OMOPHOW OCLMNorpamMmmbl

o DyHKUMA yBENUYEHMs oparMeHTa OkHa

e YnpaBneHue 3anyckom

2.3. Hactpoika cuctembl 3anycka

3anyck sBMseTCs pelualLMm 3TanoM npu BbIGopke AaHHbIX U 0TOG-
paxeHun ocuunnorpamm. NpaBunbHasi HacTpoiika 3anycka npespa-
LaeT HeCTabUIbHY0 KapTUHY Ha 3KpaHe B MH(OPMAaTUBHYK OCLIMIT-
norpammy. B Havane cbopa AaHHbIX ocuunnorpad B MepByl oye-
peab HabupaeT [OCTaTOYHOE KOMWMYECTBO AaHHbIX AN NMOCTPOEeHUst
ocuunnorpaMmmbl crieBa OT TOYKM 3anycka. B oxupgaHum nyckoBoro
curHana npvbop HenpepbiBHO perucTpupyeTt AaHHble. Korga curHan
3anycka nony4yeH, ocuunnorpad HenpepbiBHO cobupaeT goctaToy-
Hbln 06beM OaHHbIX ANsi TOro, YTobbl OTOOPa3vUTb OcLMNNOrpamMmmy
BMpaBO OT TOYKM 3anycka. 3oHa ynpaBfieHUs 3amnyCckOM Ha MaHenu
ynpaBneHusi ocuunnorpada BKMYaeT perynsitop ypoBHS 3arnycka,
KHOMKY Bbl30Ba MeHI0 HacTpowviku 3anycka [TRIG MENU], kHonky
[50%)] onst ycTaHOBKM YpOBHS 3arnycka Ha CpefHWi YpOBEHb aMmnnu-
Tyabl curHana (B ocuunnorpacdax c 5,7-goiMOBBIM - Aucnieem) u
KHOMKY NpuHyauTensHoro 3anycka [FORCE].

YpoBeHb 3anycka: ypoBeHb 3arnycka 3afaeT HanpsbkeHue curHana,
COOTBETCTBYHLLIEE MOMEHTY 3anycka.

[50%]: ycTaHOBKa ypOBHS1 3amnycka Ha CpedHUI ypOBEHb aMnnuTyabl
nyckoBoro curHana. B ocumnnorpadgax ¢ 7-A1nMoBbIM 3KpaHOM (Mo-
aenen UTD2000L/2000EX) ans atoro ucnonb3yetcs kHomnka [SET TO
ZERO].

[FORCE]: kHOMKa cnyxuT Ans npuvHyguTenbHoro copMupoBaHuUsi
OOHOKpaTHOro curHana 3anycka. B ocHoBHOM ucrornb3yeTcs B pexu-
Me 3anycka u pexumMax HopmanbHoro (Normal) n ogHokpaTtHoro (Sin-
gle) 3anycka.

[TRIG MENUJ]: KHonka Anst Bbl3oBa MeHI0 HacTpoek 3anycka.

YnpaBsneHue 3anyckom
Pexuvmbl 3anycka: no poHTy, N0 ANUTENbHOCTM MMMyNbCca, Mo BuW-
AeocurHany, noovepeaHbinn (ALT TRIG):

3anyck no (PpOHTY: 3anyck MpPoOMCXOAMWT, Korga (PpPOHT MyCKOBOTO
CUrHana BblpacTaeT A0 3a4aHHOrO YPOBHS.

3a|'|yCK no AnNUTenbHOCTU UMNOynbcCa: 3anyck npoucxogut, Korga
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ANUTENbHOCTbL UMMYyINbCa NYCKOBOro CUrHana yaoBneTBopAeT 3ajaH-
HbIM YCNnoBUAM, NPpOUCXoAOuT 3anycK

3anyck no BuAeOCUrHany: BbINOMHSETCS 3anyck N0 CUHXPOUMYIIb-
Cy Kagpa WnuM CTPOKM CTaHAapTHbIX BUAEOCUrHanoB (MoZenu
UTD2025CL/UTD2000EX He ocHalleHbl 9TON yHKUMEN).

ﬂooqepe,qulﬁ 3anyckK: npeaHasHaydyeH Ond OOHOBpPEeMEHHOro
HabnoaeHus ABYX HE CUHXPOHU3NUPOBAHHbLIX NO YaCTOTE CUrHaNoB.

Hwxe aaHo onucaHne MeHo Pa3nNUYHbIX PEXMMOB 3arnycka.

3anyck no cpoHTy (Edge)

3anyck no poHTy 0603HaYaeT 3anyck No NOporoBOMy YPOBHIO BXOA-
Horo curHana. lNpu BeiGope pexumMa 3anycka no MPOHTY NPOUCXOAUT
3anyck Ha nepegHem u/unv 3agHeM (OpoHTe BXOAHOMO CUrHana.

Tabnuvua 2-7
MapameTtp |[docTynHble Onuncanme
MEeHI 3HaYeHus
Type (Tvn) Edge
CH1 3anyck no curHany 13 nepBoro kaHana
CH2 3anyck no curHany us BTOporo kaHana
EXT 3anyck No BHeLLIHeMY CUHXpOCUrHany
co Bxoga EXT TRIG INPUT
Source 3anyck No BHeLLUHeMY CUHXPOCUrHany
(BbIGOP co Bxoga EXT TRIG INPUT, ocnab6-
NCTOYHMKA EXT/5 neHHoMy B 5 pas, 4TO No3BONSAET yBe-
curHana) NNYUTb AnanasoH A0MyCTUMbIX BEMW-
YYH CUHXpOCUKrHana
AC Line |[3anyck ot anektpocetu
Alter MoouepeaHbIn 3anyck No curHanam
nepBOro 1 BTOPOro kaHasos
Rise/
Ascend 3anyck no HapacTatLemMy (PPOHTY
Slope /
Gradient Fall / 3anyck no cnagatoLemy poHTy
(HaKIOH Descend
Rise Fall /
poHTa) Ascend 3anyck, kak No HapacTawLemy, Tak 1
Descend |° cnaaaiowiemy poHTY
Ocuunnorpamma chopmMmupyeTcs, Aaxe
Auto ecrnv ycrnoBwe 3anycka He BbINomnHsaeT-
ca
Mode Ocuunnorpamma hopmmpyeTcsi, ToMb-
(pexwum Normal (ko ecnuv BbINONHsAETCA ycrnosue 3anyc-
3arnycka) Ka
Mpw BbINOMHEHUM yCoBUSA 3anycka
Single ocuunnorpamma oopM1MpyeTcsi O4HO-
KpaTHO C nocneayoLein OCTaHOBKOW
AC MocTosiHHas cocTaBnsioLLasi BXOAHOrO
CurHana oTcekaeTcs
DC M nocTtosiHHas, n nepemeHHas coctas-
Coupling nsoLLmMe curHana nponyckarTcs
(pasBsizka OTcekatoTCs BbICOKOYACTOTHbIE CO-
3anycka) HF Reject |cTaBnstowme (c yactoToli Bbiwe 80
K1)
. OTcekaloTCs HU3KOYaCTOTHbIE COCTaB-
LF Reject o
nsawowwme (c yactoton Hwke 80 kL)

3anyck no agnutensHocTn umnynbca (Pulse width)

3anyck no ANUTENbLHOCTU MMNYNbCca 03Ha4YaeT, YTo 3anyck hopmMupo-
BaHUSI OCLMNIIOrpaMMbl 3aBUCUT OT ANMUTENBHOCTM MYyCKOBOTO WM-
nyneca. HaknagbiBasi COOTBETCTBYIOLLME YCMOBUSI HA ANUTENbHOCTb
UMMyIbCa, Bbl MOXETE BbISIBUTb MMMYIIbCbI, OTKIOHSIOLLIMECS OT HOp-
Mbl.

Tabnuua 2-8 (nepsasi cTpaHULIA MEHI0)

MapameTp | [OocTynHble Onucanme
MeHIo 3Ha4YeHusA
Type (Tvn) Pulse
CH1 3anyck no curHany c nepBoro kaHana
CH2 3anyck no curHany co BTOPOro kaHana
EXT 3anyck no BHELUHEMY CUHXPOCUTHany
Source co Bxoga EXT TRIG INPUT
(McToYHMK 3anyck No BHELUHEMY CUHXPOCUrHany
CUHXPOHMU- co Bxoga EXT TRIG INPUT, ocna6-
3auum) EXT/5 neHHomy B 5 pas, 4YTo No3BonseT yBe-
NMYUTb AnManasoH AOoNyCTUMbIX BEMNW-
YYH CMHXpOCWrHana
AC Line |3anyck oT anekTpoceTu
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[MooyepenHbIn 3anyck No curHanam
Alternate pea y
nepBoOro 1 BTOPOro kaHanos
> 3anyck npu ANMTEeNbHOCTY UMMynbca
When 6orbLUe yCTaHOBMNEHHOIO 3Ha4YeHuWs!
3anyck npu ANMTENbHOCTY UMMynbca
(ycnosue Ha <
p— MeHbLLE YCTaHOBMEHHOIO 3Ha4YeHus
_ 3anyck npu ANUTENbHOCTU UMMYMbCa,
paBHOW YCTaHOBIIEHHOMY 3HaY€HUI0
. YcTaHoBWTE ANUTENBHOCTL UMMYyNbCa
Setting ~
> B npegenax 20 Hc ~10 ¢ n nogcTponte
(HacTporika --
ee TOYHO BpallieHMeM perynsrtopa B
nmnynbca) = _
BEPXHEW YacTu nepegHen naHenm
Next 1/2 -- [Mepexoa Ha cnegyoLLyo CTpaHULy
Tabnuua 2-9 (BTOpasi cTpaHuLa MeHto)
Type (Tvn) Pulse
Polarity Positive 3anyck No AnNMTeNnbHOCTU NOMOXM-
(nonsipHocTb TeNnbHOro MMnysnbca
NyCKOBOIO . 3anyck no AnNUTENbLHOCTM OTpULATENb-
Y Negative y A Pyl
Mmnynsca) HOro Mmmnynsca
CucTema aBTOMaTU4ECKN NPOU3BOAUT
BbIBOPKY AaHHbIX A1 OCLMIIorpamMmmbl
B OTCYTCTBME MyckoBoro curHana. ba-
Auto 30BbI YPOBEHb 3anycka oTobpaxaeT-
csa Ha gucnnee. Npu NosiBNEHUN CUr-
Hara 3arnycka NpoMcxoanT aBToMaTtu-
Mode Yeckoe nepekriyeHne B HopMarnbHbI
(pexum pPEeXUM 3anycka
3anycka) B oTcyTcTBME MyckoBOro curHana cu-
Normal |CTéMa He npoussoaut BbIBGOpPKY AaH-
HbIX. [1pK NOsIBNEHUN NMYCKOBOIO CUr-
Hara BblbOpKa AaHHbIX 3anyckaeTcst
Mpy BbINOMHEHWUM YCNOBUWS 3anycka
Single CUrHamn permcTpmpyeTcsi OGHOKpPaTHO C
nocrnegytouien 6110KMpOBKO
AC MocTosiHHas cocTaBnstoLLas nyckoBo-
ro curHana oTcekaertcs
. M nocTosiHHas, n nepeMeHHas cocTaB-
Coupling
DC NSAoLLME NYCKOBOrO CUrHana npomnyc-
(pasBsiska
KaroTcs
rycKosoro OTcekatoTcs BbICOKOYACTOTHbIE CO
curHana) HF Reject
CTaBsilOLLME MYCKOBOIO CUrHana
. OTceKaloTCA HM3KO4YaCTOTHbIE COCTaB-
LF Reject
nsoLMe NYCKOBOro curHana
Previous 2/2 -- [Mepexod Ha npeabiayLLy0 CTpaHuLy

3anyck no BugeocurHany (Video)

[ina 3anycka no cuHXpouMnynbCy Kagpa Wnu CTPOKM CTaHAapTHbIX
BuaeocurHanoB NTSC n PAL. PasBsizka Bxoga npwv 3arnycke Mo Bu-
[eocurHany no ymosnyaHuio ycTaHaBMMBaeTCA Ha CBSI3b MO MOCTOSH-
Homy Toky. OBpaTtutech k crniegytolien Tabnuue, 4Tobbl 03HAaKOMUTb-
€S C ONMCaHNeM MeHIo 3anycka no BUAeocurHany.

Tabnuua 2-10. HacTpoiika 3anycka no BugeocurHany

| | [kanpa

Ha pucyHke 2-15 npeacrtaBneH Bug gucnnesi npu Bbibope pexunma
3arycka no CUHXpOMMNYIbCY CTPOKW BuAeocUrHana cuctemsl PAL.

trigger source

standard

synchronization

all rows

o0 W 500ns

PucyHok 2-15. 3anyck no CMHXpoMMMyrbCy CTPOKM BuaeoCcUrHana

Ha pucyHke 2-16 nokasaH BuA Aucnnes B pexume 3anycka no CuH-
XpoVMMynbCy Kafpa BuaeocurHana.

wideo

Lrigger source

Off i 50,0

PucyHok 2-16. 3anyck no cuHxpoumMnynbcy kagpa BuaeocurHana

2.4. NMooyepenHbIn 3anyck (Alter)

Mpu BbIGOPE 3TOrO pexvma 3anyck OCYLLECTBISIETCS MO CUrHanam c
OBYX BXOAHbIX KaHanoB. Pexum nooyepenHoro 3anycka npegHasHa-
YeH Ans HabniogeHWs AByX CUrHanoB C HecornacoBaHHbIMU YacToTa-
Mu. Ha PucyHke 2-17 nokasaH Bug ocuuniiorpaMm npu noodYepeaHom
3anycke. OnuncaHve MeHIo 3TOro pexuma npusegeHo B Tabnvue 2-11.

MapameTp [OocTynHble G
MEHI0 3HaYeHus
Type (Tvn) Video
CHA1 3anyck no curHany M3 nepBoro kaHa- pling
na Il
3anyck no curHany M3 BTOporo KaHa- ]
CH2 na PucyHok 2-17. HabntogeHne gByx curHanoB € pa3HbiMy YacToTamu B
EXT 3anyck no BHELLUHeMy CUHXPOCUrHany PeXnMe NooHepenHoro sarnycka.
Source (BbIGOp co Bxoaa EXT TRIG INPUT .
e —— Tabnuua 2-11. HacTponku noovepeaHoro 3anycka
curHana) 3anyck No BHELHEeMY CUHXpOCUrHany MapameTp
EXT/5 |co exoaa EXT TRIG INPUT, ocna6- MeHIo ELINTLLL) s
neHHomy B 5 pas Type (un) Edae YCTaHOBMEH pexumM 3anycka no
yp ¢] poHTY
lMooyepeaHkIn 3anyck No curHanam Source .
Alter nepBoro 1 BTOPOro kaHanos (MCTOYHUK Alter Bb:—?é)aBHopgaq:foenoT;l1:32}-:? ¢
Standart PAL  |BupeocurHan ctaHgapTa PAL curHana sanycka i P P
(ctaHpapT Slope / Gradient Rise / YcTaHoBMEH 3anyck No HapacTato-
BUAEOCUrHana) NTSC  |BupeocurHan ctangapra NTSC (HaknoH ¢poHTa)| Ascending Lwemy dpoHTy
All rows nggf; 110 CMHXPONMIYTLCY KakAou MZ‘;‘:;EZK)MM Auto ABTOMaTUYECKUIA 3aMycK
Synchronization Des:%r‘:vated (Higlgl)g(pgclzmcmxpommnynbcy safak- ((;gg;’:;:(g AC PasBsa3ska curHana sanycka rno nepe-
(pexum 3anycka) MEHHOMY TOKY
. 3anyck No CUHXPOMMMYbCY HEYETHO- 3anycka)
Odd field
ro kagpa
Even field |3anyck no cuHXxpoumMnynbcy YeTHOro HacTpoiika pexuma pa3Bs3ku 3anycka
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Bonpgute B MeHI0 HaCTPOWKKM 3anycka ANst YCTaHOBKWN Pa3Bsi3ku MyCcKo-
BOrO CUrHamna u JOoCTWKeHUst Hanbonee CTabunbHON CUHXPOHU3ALMN.
OnuvcaHne COOTBETCTBYHIOLLErO MeHIo NpuBeaeHo B Tabnuue 2-12.

Tabnuua 2-12

Mapawmer, OCTYMHbIE
P P Rocty OnucaHue
MeHI 3Ha4YeHus
Type (Tvn) --
Source
(MCTOYHUK -
CUrHana sanycka
Slope(HaknoH
poHTa)
Mode (pexum
3anycka)
AC MocTosiHHas cocTaBnsatoLLas BXOA-
HOro curHana otcekaeTcsi
. W nocTtosiHHas, n nepemeHHas co-
Coupling
DC CTaBnsAoLWMeE CUrHana npornyckaT-
(pasBsska s
ryckosoro OTcekaloTCsl BbICOKOYACTOTHbIE CO:
curHana) HF Reject
cTaBnsowme
. OTcekalTCsl HU3KOYaCTOTHbIE CO-
LF Reject
cTaBnsowme

PerynupoBka Benvu4uHbI 3alepPXKKK 3anycka

Bbl MOXeTe perynupoBaTtb BENUYMHY 3aepXku 3anycka ansi Habnio-
[AEHUs1 CINOXHbIX OcuMNnorpamm (Hanpumep, nocrnefoBaTenbHOCTEN
uMnynbcoB). 3afepxka 3anycka — 3TO BPeMs OXuAaHus, Nno ucreve-
HUN KOTOPOrO CTAHOBWUTCA BO3MOXEH MOBTOPHbIN 3anyck. [Jo atoro
MOMeHTa ocuunnorpad 6nokMpyeT BO3MOXHOCTb 3anycka. Hanpwu-
Mep, eCrnuv Bbl XOTUTE NMPOU3BECTN CUHXPOHMU3ALIMIO CEPUN UMIMYTIBCOB
no NnepBoMy MMMYMbCY, YCTAHOBUTE BpeMsi 3aJepXKu, COOTBETCTBY-
lolee ANUTENbHOCTM 3TOW Cepuu MMMYNbCOB, Kak nokasaHo Ha Pu-
CyHke 2-18. MeHI0 HaCTPOMKM 3afepXKu 3amnycka OnMCaHO HUxe B
Tabnuue 2-13:

Tabnuua 2-13

MapameTtp [JocTynHble ETTEITT
MEHIo 3HavyeHus
Main 1. BknoveHne OCHOBHOW FrOPU30H-
(OcHoBHas ropu TanbHOW LWKanbl
30HTaanas§) -- 2. Ecnu BKMoYeH pexum yBenunye-
wkana) HMSA oparMeHTa OKHa, BbIGOp AaHHO-
ro NyHKTa OTKIOYaET ero.
Window
(yBenMueHMe BknitoueHne pexvma yBenuyeHus
y dparmeHTa BpEMEHHOM LLKarbl
dparmeHTa okHa
Hold off
PerynvupoBka BpemeHu 3agepxku
(3apepxka
3anycka
3anycka)

[LET

MomeHT
3anycka

3apepxka
3anycka

0f4 b 1003

Bpemsi 3apepxku

PucyHok 2-18. Ncnonb3oBaHue dyHKLUN 3a8epxKy AN CUHXPOHU3a-
LM CIIOXKHOW OcLMIIiorpamMmmbi

OnucaHue onepauuii ¢ pasNUYHbLIMU peXuMamMm 3anycka

1. Cnegys npoueaype CUHXPOHU3aLUMm 06bIYHOTO curHana, BelbepuTe
pexum 3arnycka no (POHTY, MCTOYHUK MYCKOBOrO CWUrHama M HakmoH
dpoHTa B MeH ynpasneHus 3anyckom. OTperynupyite ypoBeHb
3anycka Takum obpa3omM, 4Tobbl 4OOUTLCS MakCMManbHO CTaburbHO-
ro otobpaxeHus ocLUnIorpaMmei.

2. Haxwmute kHonky [HORI MENU] B 30He ynpaBneHusi ropu3oHTanb-
HOW pa3BepTKOWN ANsi BbI30Ba COOTBETCTBYIOLLEr0 MEHIO.
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3. Otperynupyiite Bpemsi 3afepXKM C MOMOLLbI MHOrO(YHKLUMO-
HanbHOro perynsitopa, Tak 4TobObl MonyyYnTb HauGonee CTabUnbHYHO
ocuuniorpammy.

OnpepeneHus:

1. NcTOYHMK NyCKOBOro cUrHana: 3anyck MoXeT MPOU3BOAUTLCS MO
CuUrHanam oT pasfuyHbIX UCTOYHMKOB: BXOAHOro kaHana (CH1, CH2),
BHeLHero 3anycka (EXT), MecTHoW anekTpoceTu.

B BxopHou kaHan: CTaHOapTHbIM UCTOYHMKOM MYCKOBOrO cCurHana
CMYXUT BXOAHOW kaHan (rmobon u3 nMetomxcs). BeilbpaHHbIn ncToy-
HVK MUCMonb3yeTcs ANs 3anycka He3aBUCUMO OT TOro, oTobpaxaeTcs
TIX CUrHarn OT Hero Ha Aucnree, Unm Her.

B BHewHun 3anyck: 3TOT TN UCTOYHMKA MYCKOBOrO CUrHamna nos-
BONSIET NPOM3BOAUTbL 3aryck OT TPETLEro KaHana, NPUHUMast AaHHble
no ABymMm Apyrum. Hanpumep, Bbl MOXETE€ WUCMOMb30BaTb BHELUHWMN
reHepaTop CUHXPOHWU3UPYHOLLMX UMMYNbCOB UMK CUrHan u3 u3mepsie-
MOW uenu.

BHewHun 3anyck no curiany c Bxoga EXT TRIG wcnomnb3yetcsa B
pexumax EXT n EXT/5. B pexume EXT curHanbl vcrnonb3ytoTcs
HenocpeAcTBEHHO, NPW 3TOM [OMYCKaeTCs YpPOBEHb CUrHana B npe-
penax ot -3 B go +3 B.

Ocuunnorpacdsbl ¢ 5,7-00MMOBBIM AUCNIIeeM AOMNYCKaT UCMONb30-
BaHve pexuma EXT/5, B KOTOPOM BHELUHMIA MYCKOBOW curHam ocnab-
nsetca B 5 pas, Tak YTO AOMYCTUMbIA ANana3oH BENWYMH MyCKOBOro
curHana pacwmpsietca go -15 B — +15 B.

B 3nekTpoceTb: JTOT pexuMm ob603HavYaeT UCNoNb3oBaHUE AN 3a-
nycka curHana ot MecTHomn anektpocetu. OH no3sonsieT HabnwogaTb
CurHanbl, CBSi3aHHble C 3EeKTPOCEeTbl, Hamnpumep, B3aMMOCBSA3b
MeXay ocBeTUTENbHbIM 060pyAOBaHMEM U NUTAIOLLMM 060pyA0BaHU-
eM — Ansi JOCTWKEHUS CTabunbHONW CUHXPOHMU3ALMK.

2. Pexvm 3anycka: onpegensieT pexum paboTbl ocuunnorpadga B
OTCYTCTBME MyCKOBOro 3anycka. B gaHHom ocumnnorpade npegy-
CMOTPEeHbl TPU pexuma 3anycka: aBTOMaTU4eCKuin, HOpPManbHbIN K
OAHOKPATHbIN.

B ABTOoMaTuueckum 3anyck: Cuctema npousBoauT BbIGOPKY OaH-
HbIX 4N NOCTPOEHUA OCLMNIOrpaMMbl AaXe B OTCYTCTBME MYCKOBOrO
curHana. Ha gucnnee otobpaxaeTcs LiKkana BPeMeHHOW pasBepTku.
Korpa nosiBnsieTcst MycKoBOW CUrHarm, CMHXPOHWU3aLUms aBToMaTU4ecku
Ha4MHaeT OCYLLECTBNATLCA N0 3TOMY CUrHany.

MpumevaHve: korga B aBTOMATUYECKOM peXuMe 3arnycka rOpu3oH-
TanbHasi pa3BepTKa ocuunnorpaMmmel yctaHoBrneHa Ha 50 mc/gen wunm
MeHbLUe, ocuunnorpad He OyaeT pearvpoBaTb Ha NyCKOBOW CUrHar.
B HopmanbHbIi 3anyck: B atom pexume ocuunnorpad npousBo-
OMT BbIGOPKY AaHHbLIX AN OCLMNNOrpamMbl, TOMbKO €ChW BbIMOMHS-
0TCS ycrnosusa 3anycka. B oTcyTCTBME NycKOBOro curHana cucrema
npekpaLiaeT permcTpmpoBaTh AaHHbIe 1 HaXoauTCs B oxuganHuu. Mpu
NMOSIBMIEHNN MYCKOBOrO CurHana Bblbopka M oTobpaxeHue AaHHbIX
BO300OHOBNSETCS.

B OpHoKpaTHbIN 3anyck: B aTom pexwume nocrne ofHOKpaTHOroO
HaxaTusi kHonkn [RUN] ocuunnorpad nepexoauT B pexum OXuaaHus
3anycka. Korga npuxoguT nyckoBoW curHan, ocuunnorpad npounsso-
OnT BbIGOPKY, OTOBpaxaeT Ha Aucnnee 3aperncTpMpoBaHHYIO OCLWI-
niorpaMmy 1 ocTaHaBnMBaeTCs.

3. Pa3BsAizka cucTeMbl 3anycka: Tun pasBsi3kM CUCTeMbl 3anycka
onpefenseT, Kakue COCTaBMslLIME CUrHanma nepefalTcs B Lemnb
3anycka. Tunbl pasBsA3ku, NPeayCMOTPEHHbIE KOHCTPYKLMER OCLIMIIO-
rpada: no NOCTOSAHHOMY TOKY, MO NEepeMEHHOMY TOKY, C OTCeYeHneMm
HM3KMX YaCTOT N C OTCEYEHNEM BbICOKMX YacCTOT.

B DC (cBA3b N0 MOCTOSAHHOMY TOKY): NMPOMYyCKaloTCsi BCe COCTaBMsto-
LmMe curHana.

B AC (cBA3b MO nepemMeHHOMy Toky): OTcekaeTcsi MOCTOSIHHas Co-
cTaBnsAowWwasn 1 ocnabnsaTcs KOMMOHEHTLI CUrHanNa ¢ YacToToN HuxXe
400 Iy,

B Low Frequency Inhibition (nogasnexne Husknx yactor): OTceka-
eTCs NOCTOsIHHAs COCTaBNsioLasi, U OCnabnstoTCst KOMMNOHEHTbI CUr-
Hana Ha yacTtoTax Huwke 80 k.

B High Frequency Inhibition (nogasneHne BbICOKMX 4acToT):
0cnabnsATCA KOMMNOHEHTbLI CUrHana Ha YactoTax Bbiwwe 80 kIu.

4. NpepBapuTenbHbIA 3aNyCK U 3anycK C 3a€PXKKOW: CIYXUT A4S
3anycka peructpaummn AaHHbIX, MOMy4YeHHbIX A0 UMK Mocne MoMeHTa
NyCKOBOro cobbITus.

MomeHT 3anycka, kak NpaBumno, ycTaHaBMUBAaeTCS B LIEHTpe Avcnnes
no ropu3oHTanbHOM ocu. B 3ToM cnyyae umeeTcsi BO3MOXHOCTb
Habngate curHan B npegenax nsatv (Mnv WwecTu) AeneHui o 1
nocne 3arnycka. /icnone3yiite perynsatop nonoXeHus MOMeHTa 3anyc-
Ka Nno ropusoHTanu ANnsi HAaCTPOWKN FOPU30HTaNbHOIO CMELLEHUst OC-
uunmorpaMmel, NO3BONAOLLErO NOMNyyYnTb Gonblue MHdopMauun ne-
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pen 3anyCckom. Habniogaa gaHHble nepen 3anyckom, MOXHO nony-
YUTb npencTtaBneHne o6 ocuunnorpamme OO0 BO3HMKHOBEHUA MYyCKO-
BOro cobbITus. Hanpmmep, Bbl MOXeTe 06Hapy)KVITb BCnneck, npouc-
XOASALWMN B MOMEHT NOAKIIOYEHMUS Mccne,uyemoﬁ CXeMbl K nNUTaHuto.
HabniogeHvne u aHanva gaHHbIX OO M nocne 3anycka MorytT nomoub
BaM yCTaHOBWUTb NPUYMHY BCNecka.

2.5. HacTtpoiika cuctemMbl BbIGOPKM AAHHbIX
Kak nokasaHo Ha PucyHke 2-19, kHorka [ACQUIRE] B 30He ynpasrne-
HUA aBndeTca d,’)yHKLWIOHaﬂbHOVI KHOMKOW CUCTEMBI Bbl60pKI/I AaHHbIX.

= [T

rCE!SOR rIEPb\Y rtHJT‘I'

PucyHok 2-19. ®yHKUMOHaNbHas KHOMKa CUCTEMbI BbIOOPKN AaHHbIX.
Haxmute kHonky [ACQUIRE] onsi Bbi30Ba MEHIO HACTPOMKN CUCTEMBI
peructpauun. 3T0 MEHIO MO3BOSSIET PErynMpoBaTb PEXUM BbIGOPKM
curHana.

Tabnuua 2-14. MeHto cuctembl peructpauum

sampling) Ans HabnogeHUs OAMHOYHbBIX CUrHarnoB.

2. Vicnonb3yiiTe pexuMm 3KBUBaneHTHou BbiGopku (Equivalent
sampling) ona HabnoaeHUs BbICOKOYACTOTHBLIX NMEPUOLUYECKUX CUr-
HanoB.

3. Bo usbexaHve obpas3oBaHMsi CMelLaHHOW orubatolelnt curHana
BblOMpanTe pexum pacnosHaBaHus nukos (Peak Detect).

4. na nogasneHus 6enoro wyma B oTobpaxaeMom curHane ncnosb-
3yiTe pexum BblIbOpkU C ycpedHeHMeM, nocrnenoBaTenbHO yaBanBas
4Yncno ycpegHeHun. Yncno ocumnnorpamMmm, no KOTOpPbIM NPOU3BOAMNT-
cs1 ycpeaHeHue, MoxeT BbiTb BbiOpaHo B Auana3oHe oT 2 Ao 256.

PucyHok 2-21. OcuunnorpaMma B pexume BblIOOPKM C ycpefHeHnem
no 64 ocumnnorpammam

MapameT OCTYMHbIE
p P Rocty OnucaHue
MEHHI 3Ha4YeHus
BkntoyaeTtcsi pexxum obbl4HOM Bbl-
Sample
OOpKU AaHHbIX
Mode (pexum BkntovaeTcs pexum pacnosHaBaHus
(P Peak detect P P
HakonneHus nvKoB
OaHHbIX) YcTaHaBnmBaeTcs Bbibopka ¢ ycpea-
Average |HeHuem, Ha aucnnee otTobpaxaeTcs
ycpeAHEeHHas ocuunnorpaMma
Yuncno ycpegHeHUn ycTaHaBnnBaeT-
Averages €Sl KaK CTeneHb C OCHOBaHUEM 2, TO
9 ecTb 2, 4, 8, 16, 32, 64, 128, 256.
(4ucno Averages o
[ns n3ameHeHus yncna ycpegHeHui
ycpeaHsieMbIx 2-256
MCMonb3yeTcst MHOroyHKLUMOHab-
ocuunnorpaMmm) o
HbIi PerynsiTop yrnpaBneHusl, noka-
3aHHbIV B NieBor Yactn PucyHka 2-19
. Bbibopka B pexxume peanbHOro Bpe-
. Real Time P P P P
Sampling MEHM
Equ-time |3OkBMBaANEHTHbIN peXUM
FastAcq (pexum on YcTaHaBnmBaeTcs GbicTpasi peru-
6bICTpON crpauma
peructpauum £ B
bIKIOYaeTcs GbicTpas pernctpaums
curHana) (0] tovaeTcs beicTpas perucrpady

OnpepeneHus:

BbiGopka B pexume pearibHOro BPeMEHU: B 3TOM pexume Ans
(hOpMMPOBaHMS OCLMMIIOrpaMMbl CUCTEMA MPOU3BOAUT OAHOKpaTHOE
HakonyeHne AaHHbIX.

OKBMBaNeHTHasA BbIGOpKA: 3TO PEXUM MOBTOPSIOLLENCS BbIOOPKY,
obnervarowmii getansHoe MccrnegoBaHne nepuoanyeckux CUrHanoB.
OH MOXeT UCnonb3oBaTbCs A1 MHOFOKPaTHOMO MOBLILEHUST paspe-
LWEeHNs MO TOpM3OHTanNM MO CPaBHEHWUIO C paspeLleHneM, KoTopoe
naet Bblibopka B peanbHOM BpeMEHM.

Pexum BbIGOpkU: Pexvm BbIGOpku MOXeT ObiTb mogpasgeneH Ha
pexum BblIGOPKM B pearnibHOM BPEMEHU U PEXUM IKBUBASNIEHTHOWN Bbl-
Gopku.

Pexum pacno3HaBaHUA NUKOB: B aToM pexume ocumnnorpad Bbl-
ABMSIET MaKCMMaribHble U MUHUManbHbIE 3HA4YEHWsI BXOAHOTO CUrHana
Ha KaXXOOM WHTepBarne BblOOPKM W UCMOMb3yeT 3TU 3HaYeHus Ansi
NOCTPOEHNs ocumnnorpammel. B atom pexume ocuumnnorpad nosso-
nseT 3aperMcTpupoBaTb M OTOGPasuUTb Y3KMEe WMMYmMbChbl, KOTOPbIE
MHa4ye okasanucb 6bl NponyLLeHbl B pexmme BbIBOpKH.

Pexum ycpegHeHusi: Ocuunnorpad HakannmMBaeT HECKONbKO Oc-
uunnorpamm n otobpaxaeT Ha AUCTNee pesynbTaT UX YCpeaHEeHUs.
JTOT peXuM NO3BOMSAET YMEHbLUNTb Gesbli LyM.

M3meHsst napameTpbl BbIGOPKK curHamna, MoXxHo HabnwogaTe COOTBET-
CTBYIOLLME M3MEpPeHUs ocuuniorpammbl Ha aucnnee. Ecnu curHan
COAEPXUT 3HAUUTENbHbIN LWYM, a Boibopka npoussoautcs 6e3 ycpea-
HeHus, ocumnnorpamma 6yaeTt BbIMsSAeTb, Kak NnokasaHo Ha PucyHke
2-20. B pexume BbIOOpKM C ycpedHeHueM no 64 ocuunnorpaMmmam
TOT e curHan byaeT BbIrnsgeTh, kak nokasaHo Ha PucyHke 2-21.

PucyHok 2-20. Ocunnnorpamma B pexvme BbI6opku 6e3 ycpeaHeHnst

MpumeyaHus:
1. Vicnonb3yinte pexum BbIGopku B peanbHoM BpemeHu (Real time

2.6. Hactpoiika cuctembl oTOGpaXkeHusA
Kak nokasaHo Ha PucyHke 2-22, kHonka [DISPLAY] B 30He ynpasne-
HUA ABNAeTCA OYHKUMOHANbHOM KHOMKOW CUCTEMbI OTODpaXKeHus.

(e DS

hensre  [hcaurke

PucyHok 2-22. ®yHKUMOHanbHas KHomnka HacTpoiku aucnnest (DIS-
PLAY) B 30He cncTemMbl BbIOGOPKM AaHHbIX

Haxmute kHonky [DISPLAY] onsi Bbl3oBa MEHIO HacTpOWKW, onucaH-
Horo B Tabnuue 2-15. OTO MeHI0 MO3BOMSAET HacTpamBaTb PEXuUM
oTobpaxeHus.

Tabnuvua 2-15. MeHo cuctembl 0TOBpaxkeHus

MapameTp |[[JOoCTynHbIE| Onucanme
MEHHo 3Ha4YeHusA
Type Vector |[pun nocTpoeHnn ocumnnorpaMmmel
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UNI-T

UHCTPYKLINA 10 SKCITJTYATALINN: cepus UTD2000/3000

(Tun
oTobpaxeHus)

CMEXHbl€ TOYKN N3MEePEHHbIX 3Ha4e-
HWUIA CUrHana CoeguHsII0TCS OoTpeska-
MU

KaHana

Ha gucnnee OTOﬁpa)KaIOTCﬂ TOJIbKO

Dots .
TOYKN N3MEPEHHbBIX 3HAYEHMUI curHana

OO6bIYHBIN pexnm paboTbl ocumuno-
YT rpacha ¢ ropusoHTanbHOM LKanomn

Format BpeMeHun

Pexum, B KOTOPOM curHan ¢ nepBoro
XY KaHana oTknaabliBaeTcs no ocu X, a
Co BTOporo —no ocu Y.

(cpopmar)

Ocuunnorpamma Ha gvcnnee o6HoB-
nsieTca B pearnibHOM BpEMeHU

Close

CdopmmpoBaHHas ocuunnorpaMmma
1s COXpaHsIeTCs Ha Aucnsee B TeYeHue
OflHOW CeKyHAbl

1-20 Bbibop nosuunn Bo BHYTpPEHHeN na-
MSATH, B KOTOPOWN JOSKHa ObITb CO-
XpaHeHa ocuunnorpamma. MNepe-
KrnovaeTcs BpalleHneM MHOroyHk-
Dest LIMOHAanNbLHOro perynaropa.
(Mosuuus
COXpaHeHusi B 1-200 |Bbibop NO3uLMKM BO BHELUHEN NamMSATH
namsaTn) Ha USB-HakonuTtene, Ha koTopoi
coxpaHeHa ocuunorpamma (Konu-
4YeCTBO U HyMepauus aapecHbIX Mo-
31UMIA 3aBUCUT OT MOLENN OCLUIIO-
rpadga)
Save
-- CoxpaHeHune ocuunmnorpaMmmbl
(coxpaHeHue)
Next 1/2 -- [Mepexof Ha cneayoLLyo CTpaHuLy

CdhopMupoBaHHasi ocumnnorpamma
2s COXpaHseTCa Ha aucniee B TedeHne

Persist OBYX CEeKyH

(nocneceeyeHue) CdopmupoBaHHas ocuuniorpamma
5s coxpaHsieTcsl Ha ucnnee B TeYeHve

NATU CeKyH

CdopMupoBaHHasi ocumnnorpamma
MOCTOSIHHO COXpaHsAeTcs Ha aucnree.
HoBble aaHHble HenpepbiBHO A06aB-
NATCS Ha AUCNen Ao Tex nop, noka
byHKUMS He ByaeT oTKMNoYeHa.

Infinite

WaveBright
(sipkocTb
ocumnnorpamMmmbl)

YcTaHoBKa SipKOCTV OCLMNIIOrpaMmsl
1%-100% |(3Ta pyHKUMS OTCYTCTBYET B MOAENAX
UTD2000C/3000C)

KniouyeBble NyHKTbI:

Tun oTtobpaxeHusi: B pexvme BEKTOPHOrO OTOBpPaKeHUSI CMEXHble
TOYKM 3aperncTpMpOBaHHON OCLIMIIIOrPamMMbl COEANHSIOTCS NTMHUAMM.
B pexume ToyeuHoro oTtobpaxeHus Ha Aucrinee oTobpaxatoTcs
TOMBKO TOYKY.

2.7. 3anoMuHaHue U BbI3OB U3 NaMATU
Kak nokasaHo Ha PucyHke 2-23, kHonka [STORAGE] B 30He ynpasne-
HUA ABNSAeTCA PYHKUNOHANBbHOW KHOMKOW CUCTEMbl 3anOMUHaHMS.

PucyHok 2-23. ®yHKuMoHanbHasi kHomnka 3anomuHaHus (STORAGE) B
cucteme BbIGOPKM A@HHbIX

Haxmunte kHonky [STORAGE] ans Bbi3oBa MEHIO CUCTEMbI 3anomMu-
HaHUS OCcLUMMMOrpaMM, OnNucaHHoro Hwxe, B Tabnuuax 2-16 — 2-19.
3TO MeHI0 MO3BOMSIET COXPaHATb OCLMIIIOrpaMmbl YU HACTPOWKU OC-
uunnorpada BO BHYTPEHHENW MNaMATM MM Ha BHewHem USB-
HakonuTene v BblI30BE U3 NaMSATU COXPAHEHHbIX OcUUorpamMm (ve-
pe3 RefA, RefB) unu coxpaHeHHbIX HacTpoOek C MOMOLLbIO KHOMKM
[STORAGE]. N306paxeHne obnactu oTobpaxkeHus ocuunnorpamm
MOXeT ObITb COXpaHeHO B dhopMaTe bitmap, KoTopbln MoOxeT OblTb
OTKpPbIT Ha KOMNblOTEpE.

[Nopsnok AencTeuin:

Haxmute kHonky [STORAGE] ans Bxoga B MEHH 3anOMWHaHWUS 1
Bbl30Ba M3 NamsT. MeHto BKNOYaeT TPU TUMa COXpaHsieMbIX AaHHbIX:
WAVE (ocuunnorpamma), SETUP (HacTpoiikn) 1 Bit Map (n3o6pa-
XeHne B ¢popmarte bitmap, OOCTYNnHO TONMbKO NpWM MCNOMb30BaHUU
BHewHero USB-Hakonutens).

1. Beibepute Bua coxpaHsembix gaHHeix WAVE ons Bxoga B MeHI0
3anoMuHaHua ocuunnorpamm (cM. Tabnuuy 2-16). CoxpaHeHHas
ocuMnnorpaMmma MoxeT ObITb Bbl3BaHa 13 NaMSITU C MOMOLLIbIO KHOMKK
[REF] nnn komaHngel LOAD Ha BTOpOW CTpaHWULE MEHIO COXpaHeHUsi
ocuunnorpamm ( cm, Tabnuuy 2-17).

Tabnuua 2-16. MeHo 3anommnHaHust ocuunnorpamm (ctpanuua 1)

0ff

ki 50

PucyHok 2-24. CoxpaHeHue ocLunnorpammebl

O L AR E

off

Normal

H 100,

PucyHok 2-25. CoxpaHeHuve ocuunnorpamMmmMbl Ha USB-HakonuTene
Tabnuua 2-17. MeHo 3anommnHaHusi ocuunnorpamm (ctpaHuua 2)

Disk (auck)

DSO

UsSB

CoxpaHeHne BO BHYTPEHHIOW nNa-
MATb ocumnnorpada

CoxpaHeHne Ha BHewHun USB-
HakonuTenb (3Ty (YHKUMIO Hemnb3s
ncnonb3oBathb, noka USB-
HakonuTernb He MOAKIIOYEH K OCUMUM-

norpagy).

Length
(rny6wuHa)

Normal

YcTaHoBKka HOpMarnbHOM  rny6uHbI
COXpaHeHusi (Npyv COXpaHeHuu Ha
USB-HakonuTenb 3T AaHHble MOryT
OblTb BbI3BaHbl M3 NaMSATU TOJSBKO
yepes meHo REF).

Long

YcTaHoBKa yBenMYeHHOW rnybuHbI
coxpaHeHust (OTa yHKUMA akTUBHA
TOMBbKO MNpPU 3anMUCy Ha BHELUHWN
USB-Hakonutenb. [aHHble, 3anu-
CaHHble Takum obpa3om, MoryT GbITb
BbI3BaHbl M3 MaMATU TONbKO 4epes
MEHIO 3arpyskuM ocuuMnnorpaMmel B
nporpaMMe CBSi3W C  Oocuunnorpa-
OM, YCTAHOBIIEHHOW Ha KOMMbiOTe-
pe).

LOAD (Bbi30B 13
namsTu)

BbI30B COXpaHeHHOW ocuunnorpam-
Mbl

Mapawmer, TYMHbI
apamerp Rocty e OnucaHue
MEHH0 3HavyeHus
BblBGpaHO MeHI0 COXpaHeHUs 1 Bbl-
Type (Tun) Wave P P
30Ba M3 NamsTV OCLMINOrpamm
Source CH1 Bbi6op ocuunnorpammel M3 NnepBoro
(ncTouHMK KaHana
curHana) CH2 BbiGop ocuunnorpaMmMbl U3 BTOPOro

Previous 2/2

BosBpart Ha npeabiayLLyio CTpaHuLy
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2. Bbibepute Bua coxpaHsiemblx gaHHbix SETUP ons Bxoga B MeHio

3arnoMuHaHust HacTpoek (cM. Tabnuuy 2-18).

PucyHok 2-26. CoxpaHeHne HacTpoek

Tabnuvua 2-18. MeHo coxpaHeHnst HacTpoek

Kak nokasaHo Ha PucyHke 2-28, dyHKUMOHanbHas KHOMKa Bbl3oBa
BcrnomoraTenbHbiX yHkumn [UTILITY] pacnonoxeHa B 30He ynpas-

NeHnAa MeHI0.

[seiect

[rcaure

STORAGE

RUNI
STOP

fosey oy [amo

[icaure

PucyHok 2-28. ®yHKumMOHanbHas KHOMKa Bbl30Ba BCMOMOraTenbHbIX
dyHkumin (UTILITY) B cucteme BbIGOPKM AaHHbIX

Haxmute kHonky [UTILITY] ans Bbi30Ba MeHI HacTpoek BCriomora-
TeNbHbIX CUCTEMHBIX (DYHKLINIA.

Tabnuua 2-20 (ctpanuua 1)

JocTtynHble

MapameTp JocTynHble O TETTE
MEHIo 3HavyeHus
Setup BbiGpaHo MeHo coxpaHeHust u Bbl-
(HacTpolikm) 30Ba M3 NaMsATM HAaCTPOEK OCLMIIIO-
rpada
Setups 1-20 MoryT 6bITb cOXpaHeHbl He bonee 20
(nosuums KOHpurypaumin HacTpoek nepegHen
COXpaHeHust naHenw. Mo3numsa BbIbMpaeTcs ¢
HacTpoek B NMOMOLLIb0 MHOTOMYHKLIMOHAMBHOTro
namsitu) perynsitopa B BEpXHei YacTu ne-
peaHew naHenu (KOnM4ecTBo U Hy-
Mepaumns agpecHbIX No3uLuii 3aBu-
CUT OT MoJenwu ocuunnorpadga)
Save CoxpaHeHne HacTpoek B NamMsATb
(coxpaHeHue)
Load BbI30B COXpaHEeHHbIX HAaCTPOeK 13
(BbI30B U3 namsaTu.
namsaTu)

3. Bbibepute BuA coxpaHsieMbix AaHHbIX Bitmap ans coxpaHeHus
n3obpaxeHus obnacTu otobpaxeHuss ocuunnorpaMmmbl (cMm. Tabnuuy
2-19). 3Ta PyHKUUST aKTMBHA TOMbKO NPW NOAKITHOYEHHOM BHELLUHEM

USB-Hakonutene.

Tabnuua 2-19. MeHto coxpaHeHuns nsobpaxeHun B gopmare bitmap

MapameTp HocTtynHble Onucanme
MEHHI0 3Ha4YeHus
Bit Map BbiGpaHO MeHI0 COXpaHeHUsi U Bbl-
30Ba U3 namsiTn nsobpaxeHus obna-
CTN 0TOBpaXeHns ocumorpaMm
Dest 1-200 MoryT 6bITb COXpaHeHbl He Gonee
(Mo3unuus 200 n3obpaxeHun. MNosnums BbIOK-
CoXpaHeHus B paeTcs C NOMOLLBbI0 MHOTOMYHKLIMO-
namsiTu) HanbHOro perynstopa B BEpXHeW
YacTu nepeaHen naHenu (ons oc-
unnnorpados cepun UTD2000C
[OCTYMHO coxpaHeHwue ot 1 go 10
n306paxeHunin)
Save CoxpaHeHue nsobpaxeHuii B doop-
(coxpaHeHue) mate bitmap

Bit Map

Bit Map

PucyHok 2-27. CoxpaHeHve n3obpaxxeHns B hopmare bitmap

2.8. HacTtpowka BcnomoratenbHbIX hyHKLUM

MapameTp meHO OnucaHue
3HayeHus
Self Adj Execute |BkntoueHne aBTomaTnyeckon ka-
(aBTOKaNMbpoBKa) nMBpoBKM
Close BbikntoyeHne aBTomaTuyeckom
KanubpoBku 1 BO3BpaLLeHUe Ha
npeablayLylo CTpaH1Ly MeHo
CM. [ns npoBeaeHns JOMyCKOBOW Npo-
By detection Tabnuuy 2-23 |Bepku 0(.;L|,I/IJ'II‘IOFpaMM Pass/Fail
(cbyHKLMs: («"opeH/He rogeH», pyHKUMA Ume-
PASS/FAIL) eTCsi TONbKO B MOAENsiX
UTD2000E/3000E,
UTD2025C/3025C n UTD2025CL)
Recorder CM. HacTtpoiikn onepauum 3anvcu oc-
(3anuce Tabnuuy 2-22
uunnorpaMmmbl
ocumnnorpaMmel)
Pycckuin
English
Simplified
Language Chingse
Traditional |BbiGop sA3bika nHTepdenca
(s1361K) Chinese
Spanish
Portuguese
French
Next 1/3 [Mepexoa K cnegyloLlen cTtpaHyue
Tabnuua 2-21-1 (cTpaHuua 2)
MapameTp [ocTtynHble Onucanme
MeHHo 3Ha4YeHusA
Execute |BoccraHoBneHune yCTaHOBOK MO
Reset YMOIYaHuo
(sasonckve Close OTka3 oT BOCCTaHOBMEHUS yCTaHo-
YCTaHOBKM) y
BOK M0 YMOYaHUI0
. OTa yHKUMS eCTb TOMbKO B OCLWI-
Fast Correction| ON/OFF norpaci/)ax UTD2025C/3025C
Skin BbiGop ogHOro us YyeTbipex Bapunas-
(cTunb 1/2/3/4 |ToB gu3anHa uHTepdelica ons LBeT-
MHTpdeinca) HbIX AUCNNEEB.

Grig Brightness
(SIpKOCTb CeTKM)

1% - 100%

HacTpolika apkocTy KoopaAnHaTHOWN
CeTKM 3KpaHa C NOMOLLbH MHO-
royHKLIMOHaMbLHOro NOBOPOTHOIO
perynaTtopa. Ocuunnorpadgbl cepum
UTD2000C/3000C

Next 2/3 K cnepgytollen ctpaHvle MeHto
Tabnuua 2-21-2 (cTpaHuua 3)
MapameTp [ocTtynHble Onucanme
MEeHI 3HavyeHusA
Version | - OTobpaxaeTcsa cucteMHasi UHdop-
(cuctemHas mMauus o mogenu npmbopa u npo-
nHpopmaLums) rpaMmmHoro obecneyeHus
Cymometer ON/OFF |BkntoyeHa nnu BbiKto4eHa yHKUNsE
(4acToTomep) yacTtoTomepa.
First 3/3 BosBpalleHune Kk nepsol cTpaHuLe

MEHH
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Tabnuvua 2-22. MeHto 3anucu ocumnnorpamm Recorder

MapameTtp HdocTynHble
MEHIo 3HaYeHusA

OnucaHue

BbiGepunTe NCTOYHMK cUrHana
CH1/CH2/CH1+CH2 | ons 3anucw, 1-biii KaHan, 2-oi
KaHan unu oba kaHana

Source
(MCTOYHMK)

NpoBEpKM
Fail OnoBelLeHWe Npu HECOOTBETCTBUM
OCLMIIIOrpaMMbl KpUTEPUIO NMPOBEPKM
Template Setup Cwm. o
N Mepexoa kK MEHIO HACTPOMKM KpUTe-
(HacTpoika Tabnuuy 51 NIDOBEDKM
KpuTepusi) 2-24 P posep
Return BosBpar k npegblayLuemy MeHo

HaxmunTe KHOMNKy Anst Havana
3anucu. KonnyecTtso 3anucax-
HbIX 9KpaHoB byaeT oTobpa-
XKaTbCs B HWXKHEWN YacTu anc-
nnes.

Record [F1] ®
(3anvce)

Tabnuua 2-23. MeHo 4OMyCKOBOW MPOBEPKU OCLMIIOrpamMm

1. KHonka Bocnpou3BeaeHus
2. MNpn HaxaTum Ha 3Ty KHOMKY
cuctemMa BOCMPOM3BOAMT 3ani-
CaHHyl0  ocuunnorpaMMmy v
oTobpaxkaeT HOomep BOCMPOMU3-
BOAMMOTO 3KpaHa B HWXHEM
npasom yrny avcnnes. MNosopo-
TOM MHOrOdyHKLMOHANbLHOro
perynsatopa B BepXHeW 4acTtu
nepegHen naHenu Bbl MOXeTe
RePlay [F2] » NpPMOCTaHOBUTL BOCMpouseeae-
(BocnpoussegeHue) (Hue. MNpu ganbHenwem Bpalle-
HUM perynstopa Bbl MOXeTe
BblbpaTb  ocuunnorpamMmy  C
onpefeneHHOro  akpaHa Ans
MHOFOKPaTHOrO  LIMKINYECKOro
BOCMPOW3BEAEHNS.
3. Ecnn Bam TpebyeTcsa nosTo-
puTb 3anuce NOSTHOCTBIO,
HaXXMUTe KHOMKy m AnA ocTa-
HOBKM, @ 3aTEM HAXMUTE KHOMKY
».

Operation

MapameTp JocTynHble G
MeHIo 3HaYeHus

Template YcTaHoBKa Anana3oHoB p/lon_yCKa ansi
output Kputepus dyHkuum Pass/Fail no ro-

pY30HTanu 1 BepTMKanu

Horizontal 1-200 pixel |YcTaHoBKa gonycka no ropusoHTanu
Vertical 1-100 pixel |[YcTaHoBka gonycka no BepTukanm
Return Bo3BpaT k MeHo JOMyCKOBOW Npo-

BEPKKN ocuunnorpamMmm

Stop [F3] m
(OcTtaHoBka)

OcTaHoBKa 3anncy unm Bocnpo-
n3seneHns

Save 1-200
(coxpaHeHue)

CoxpaHeHwue 3anvcaHHon oc-
uunnorpammel Ha USB-
HaKonuTernb, NOAKIOYEHHbIN K
ocuunnorpady. Homep agpeca
COoXpaHeHus! BblbnpaeTcst MHO-
royHKLMOHaMbHbIM NMOBOPOT-
HbIM PErynsTOpoM.

Recall 1-200
(BbI30OB U3

namsTu)

3arpyska ocumnsiorpaMmbl
USB-HakonuTens. Homep agpe-
ca Bbl3bIBAEMOW ocLunnorpam-
Mbl BbIGMPaETCS MHOTOMYHKLM-
OHamnbHbIM MOBOPOTHLIM  pery-
NSTOPOM.

Return BosBpar B npegblayLiee MeHto

Tabnuua 2-23. MeHo 4ONYCKOBOW MPOBEPKN OCLIAIIIOrpamMm

MNapameTt OCTYMHbIE
p P |Aocty OnucaHue
MEHH0 3Ha4YeHusA
Detection sta- Open
tus BkntoyeHwne / BbiknoveHue nHgop-
(cocTosHne Close |MauWM O KONW4ecTBe ycrnelHblx i
DYHKLMN HeycneLLHbIX MPOXOXAEHWI NPOBEPKN
Pass/Fail)
CHA1 Bbi6op ocumnnorpammel u3 kaHana 1
B Ka4eCTBe NCTOYHMKA cUrHana
CH2 Bei6op ocunnnorpaMmmbl u3 kaHana 2
B KaYeCTBe NCTOYHMKA cUrHana
Source (Bbi6op Bbibop ocuunnorpammbl — pesynbTa-
MCTOYHMKa MATH |ta maTemaTtuyeckon onepauuv B
curHana) KayecTBe MCTOYHMKA CUMrHana
Bbibop onopHom ocumnnorpaMmmbl
RefA
RefA B KavecTBe UCTOYHMKA CUrHana
BbiGop omnopHol ocumnnorpaMmbl
RefB
RefB B Ka4yecTBe UCTOYHMKA cUrHana
Pass OnoBelLeHne Npu COOTBETCTBUN
OCLMNIorpamMmmMbl KpUTEPUIO MPOBEPKU
Output OnoBeLLeHne Npu COOTBETCTBUN
e ocLMnnorpamMmmMbl KPUTEPUIO MPOBEPKU
conditions Pass/Halt > P ol KpuTep poBep
C nocneaytoLlen NpuocTaHOBKON
(ycnosus
NpOBEpPKM
onoBeLLeHns )
OnoBelLeHNe Npu HECOOTBETCTBUN
Fail/Halt |ocunnnorpammbl KpUTEPUIO NPOBEPKN
C nocnegyloLlen NpruocTaHoBKON
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KnoueBble NyHKTbI:

ABTOKanub6poska: PyHKLMSA aBTOKaNMOPOBKK MO3BONSAET CKOPPEKTM-
poBaTb MOrpeLIHOCTU WM3MEpPEeHUsi, CBsi3aHHble C W3MEHeHUsIMU B
oKpyXatowern cpepe. OTy npouedypy MOXHO NpoOBOAWTbE MO Mepe
HeobxoanmMocTu. [INA NOBLILEHUS TOYHOCTU KanubpOBKWU BKIOUUTE
ocuunnorpad u ganTte emy nporpetbcs B TedeHve 30 MuHyT. 3aTem
HaxxmuTe kHorky [UTILITY] -> Self Adj

Bbi6op sasbika: Ocumnnorpadbl cepun UTD2000/3000 ponyckatoT
BbIGOp MHTepderica Ha Heckonbknx A3blkax. [ns Beibopa s3bika Anc-
nnes HaxmuTe kHorky [UTILITY] v Bbibepute NoaxoaALMi S3bIK.

2.9. ABTOMaTHM4eCKne usMmepeHus

Moka3saHHas Ha PwucyHke 2-29 kHonka [MEASURE] aBnsetcs dyHk-
LIMOHANBbHOW KHOMKOW aBTOMAaTU4YeCKMX U3MepeHui. [na o3Hakomne-
HUS1 C MOLLHBIM MHCTPYMEHTOM aBTOMAaTUYECKUX U3MEPEHUIA MPOYTU-
TE HWXECTNEAYHOLLYIO UHCTPYKLMIO.

PucyHok 2-29. ®yHKuMoHanbHas KHoMKa aBTOMaTUYeCKNX U3MEpPeHni
(MEASURE) B cucteme BblIGOPKU AaHHbIX
MpakTnyeckne npumepsl
MeHio namepeHuii ocumnnorpadga no3BonseT u3mepaTb 28 napamet-
POB OCLMIIIOrpamMmei.
Haxmute kHonky [MEASURE] ans Bxoga B MeHI u3MepeHus napa-
MEeTpPOB, KOTOPOE pasferneHo Ha 5 30H AnA 04HOBPEMEHHOro otobpa-
XEHVUS WU3MEPEHHbIX 3HAYeHWN, CBA3aHHbIX C (PYHKLMOHANbHBLIMM
kHonkamu [F1]-[F5] cooTBeTcTBEHHO. MNpn BbIGOpPE TUNA M3MEPEHUI B
no60oN U3 30H HAXMWUTE COOTBETCTBYIOLLYIO (DYHKLMOHAMBbHYIO KHOMKY
Ans Bxoda B MeHIo Bblibopa Tuna uamepeHuin. MeHo Bbibopa Tuna
N3MepeHui No3BonseT BblbMpaTe HanpskeHve Unu Bpems. Bel Moxe-
Te NepenTn K U3MEPEHUAM HanpsikeHWUs UM BPpeMeHW MO HaxaTuio
kHonok [F1]-[F5] B cooTBeTCTBMM C TMNOM M3MEpPeHWI, a 3aTeM Bep-
HyTbCA B MeHI0 oTobpaxeHus napameTpoB. Bbl Takke MoxeTe
HaxaTb kHorky [F5] n BeibpaTtb nyHkt [PARAMETERS] ans otobpa-
XEHMSA BCEX U3MepsieMblX NapamMeTpoB KaK HamnpshkeHus, Tak u Bpe-
MeHu. Haxxmute [F2] ansa Beibopa kaHana (M3mMepeHns NpousBoasaTCs,
TOMbKO €Cnn kaHan BkoYeH). Ecnu Bam He TpebyeTca M3MeHATb
TEKyLUMA TUN usMepenHun, Haxvute [F1] ana Bo3spalleHns K MeHio
oTOGpaKeHns napameTpoB.

Mpumep 1. [na otobpaxeHns pasmaxa (YABOEHHOW aMnnuTynbl)
CuUrHana co BTOPOro kaHama B 30He [F1], BbinonHuTE crnegyowue
0EeNCTBUS:

1. Haxxmute [F1] ans Bxoga B MEHIO OMUUIA TUMOB M3MEPEHMIA.

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

3. Haxxmute [F3] ans Bbibopa namepeHns HanpspkeHust.

4. Haxmute [F5] (2/4 next page) u Bbl yBUAMTE 3HAYEHNS pa3maxa B
30He [F3].

5. Haxmute [F3] ana BbiGopa naMepeHus pasmaxa, nocrne 4Yero Bbl
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aBTOMaTWU4eCKVN BEPHETECH B MEHIO OTODpaXXeHns napameTpoB.
Ha nepBoin cTpaHuLe MeHI0 3MepeHuin 3HaveHne pasmaxa oTtobpa-
*aetcs B 30He [F1] (kenTbiM LBETOM).

Mpumep 2 HacTporika namepeHus 3agepxku. Bel MoxeTe ncnonb3o-
BaTb (PYHKUMIO U3MEPEHUS 3a0EPXKKN AN U3MEPEHUSI BPEMEHHOrO
MHTepBana mexay HapacTarwmm PPOHTOM CUrHanoB U3 ABYyX UCTOY-
HWKOB, TO €CTb MHTepBan Mexay HapacTawwmum (POHTOM NepBoro
nepuoga curHana u3 onpeaeneHHoro WCTOYHUKA W HapacTarolMMm
(OPOHTOM MEePBOro nNepuoga curHana U3 Apyroro UCToyHukKa. Namepe-
HWA NPOU3BOASATCSH creayowmnm obpasom:

1. B MeHi0 nsamMepeHuii BbibepuTe 30HY OTOBpaKeHUs pesynbTaToB
M3MepeHVs 3aepPXKW, Kak 3TO cAenaHo B BbllUENpPUBELEHHOM Mpu-
Mepe. [ns BbiGopa 3apepxku 3araute B MeHio Time ganee Page
3/3, Delay.

2. Haxmute [F2] ans Bxoga B MeHI0 3a4epXKu.

3. Bbibepute uctouHuk curHana: CH1, a 3atem BbiGepuTe MCTOYHUK
curHana c 3agepxkon: CH2.

4. Haxxmute [F5] ana noareepxaeHus. lNocne atoro pesynbTaTt nsme-
peHus 3aepXKkn oTobpasnTCst B COOTBETCTBYIOLLEN 30HE.

ABTOMaTU4YeCKoe nsmepeHue NapaMeTpoB HaNpsiKeHUN
Ocuunnorpadcbl cepun UTD2000/3000 nos3eonsitoT B aBTOMaTuye-
CKOM pexuMme M3MepsTb Crefylolme napameTpbl HanpshKeHus: pas-
Max, MakcMmarnbHOe, MUHMMAIbHOE, CpeaHee, cpeaHekBaapaTUYHoe
HanpshKeHWsl, HanpspKeHWe BepLUMHbl UMMYNbCa U OCHOBAHUS UM-
nynbca. OnpeaeneHnst 3TUX BENUYMH NPUBEAEHbI HUXKE:!

Pasmax (Vpp): pasHOCTb 3HayeHWi curHana B BbICLIEN U HU3LWIEN
TOYKax OCLUNMorpaMmbl.

MakcumanbHoe HanpsbkeHue (Vmax): pasHoCTb 3Ha4yeHus curHana
B BbICLUEN TOYKE OCUMMNorpaMMbl U Hynesoro noteHuuana [GND]

MuHumanbHoe HanpsikeHue (Vmin): pasHOCTb 3HaYeHUsl curHana B
HM3LLEN TOYKe ocuuniorpamMmmel U Hynesoro noteHuuana [GND]

Amnnutyaa (Vamp): PasHocTb 3HayYeHuin curHana mexay BepLUMHON
1 OCHOBaHWEM OCLMNIorpaMmel.

Middle (Vmid): CpegHee apudmeTnyeckoe BepXHEro W HWKHEro
YPOBHS ocLMnnorpaMmMbl (MOMoBMHA aMnnmTyabl)

HanpsixxeHue BeplwmHbl mnynbcea (Vtop): pasHoCcTb Mexay 3Haye-
HVWEM CUrHana Ha ypoBHe BepLUMHbl UMMYMbCca W HyneBbIM NOTEHUMa-
nom [GND].

HanpsixeHune ocHoBaHua umnynbca (Vbase): pasHocTb mexay
3Ha4YeHVWeM CurHana Ha ypoBHe BEpLUMHbI UMMynbca U HYNeBbIM NO-
TeHumnanom [GND].

MonoxutenbHbIn BbIOpoCc Ha ¢poHTe mmnynbca (Overshoot):
oTHowweHwue (Vmax-Vtop)/Vamp.

OTpuuatenbHbIA BbiGpoc nepen cpoHTOM Mmnynbcea (Preshoot):
oTHoweHwue (Vmax-Vtop)/Vamp.

CpeaHee HanpsikeHue (Average): amnnuTyga curHana, yCpeaHeH-
Hasi 3a 04WH nepmop.

CpeaHekBappaTuyHoe HanpsbkeHue (Vrms): ‘schdekTmBHOe 3Have-
Hue. CpefHekBagpaTUYHOE 3HAYEHWe NepeMeHHOro HamnpsbkeHus 3a
nepuop COOTBETCTBYET MOCTOSIHHOMY HanpsbkeHWo, NpousBoasLLemMy
3KBMBAJIEHTHYO SHEPTUIO 3a TOT e NMPOMEXYTOK BPEMEHM.

ABTOMaTU4eckoe U3MepeHMe BpeMeHHbIX NapaMeTpoB
Ocuwmnnorpadbl cepun UTD2000/3000 nossonsoT B aBTOMatuye-
CKOM pexumMe M3MepsATb 4acToTy curHana, nepuof, Bpems HapacTa-
HUS nepefHero poHTa UMNynbca, Bpems ybbiBaHWsA 3agHero gpoH-
Ta MMMynbca, ANMUTENbHOCTb MOMOXWUTENBHOrO MMMyMbca, ANUTEnb-
HOCTb OTpULATENbHOTO UMNynbeca, 3adepXky 1-»2 (no HapacTato-
weMy poHTY), 3agepxky 1-»2 (no cnagatowemy poHTY), NONOXu-
TernbHbIN KO3 MULIMEHT 3anonHeHNs, oTpuLaTenbHbIA KO3 dULIMEHT
3anonHeHuns. OnpegeneHns aTUX BENUYUH NPUBEAEHb! HUXE:

Bpemsa HapacTaHusa nepegHero ¢poHTa mmnynbca (Rise time):
Bpewms, 3a koTopoe curHan Hapactaet oT 10% go 90% oT 3HayeHus
Ha BepLUMHE uUMnyrnbca.

Bpems y6biBaHusi 3agHero ¢popoHTa umnynsca (Fall time): Bpewms,
3a kotopoe curHan cnagaet oT 90% go 10% oT 3HayeHus Ha Bep-
LUMHE MNyrbca.

OnuTenbHOCTb NonoxuTensHoro umnynbca (+Width); wwupuHa
MOJNIOXUTENBHOTO UMNYyrbca Ha yposHe 50% oT ero amnnuTyApl.

OnutenbHOCTb oTpuuatenbHoro umnynsca (-Width); wupuHa
oTpuLaTenbHOro uMmnynsca Ha yposHe 50% oT ero amnnuTyabl.

3apepxkka 1->2 (no HapacTatowemy poHTy) (delay 12 (rising
edge)): Bpemsi 3aiepXXkn HapacTawLlero hpoHTa curHana no BTOpo-
My KaHarny OTHOCUTESIbHO HapacTarollero poHTa curHana no nep-
BOMY KaHany

3apepxkka 12 (no cnaparowemy ¢poHTy) (delay 12 (falling
edge)): Bpems 3adepKkv cnagatollero poHTa curHana no BTOpomy
KaHany OTHOCUTESNIbHO crajatolero poHTa curHana no nepeomy
KaHany.

MonoxutenbHbIn kKO3PPUUNEHT 3anonHeHus (+Duty): oTHowe-
HVe ANUTeNbHOCTM NOMNOXUTENBHOIO UMNyIbca K nepuogy.

OTpuuatenbHbin KoadduumeHT 3anonHeHus (-Duty): oTHoweHne
ONVUTENbHOCTU OTpULE@TENBbHOIO UMMNynbca K nepuoay.

MeHto nsmepeHumn

Hencreusa: Haxmute kHonky [MEASURE] ans otobpaxeHus 3oH Ans
5 n3mepsiemblx 3HadeHun. [Ins Bxoda B MEHIO Bbl MOXeTe HaxaTb
nobyto n3 kHonok F1-F5, kak ykasbiBaetcs B Tabnuue 2-25.

Tabnuua 2-25

MapameTp meHO AEE TS Onucanue
3HavyeHusA
Back Bo3BpalleHne B MeHio oTtobpa-
(BosBpar) KEHUsi napameTpoB
Source CH1 Bbibop kaHana gns uamepeHust
(MCTOYHMK curHana) CH2 napameTpoB curHana
Volt Bxog B MeHi napameTpoB
HanpsKeHust
Time Bxoa B MeHI0 BpeMeHHbIX napa-
MeTpoB
BKIIIOYEHME/BBIKMIOYEHNEe  0TODb-
Parameters paXeHuss BCEX  U3MepsieMbIX
napameTpos

MeHio napaMeTpoB HanpshkeHUst onucaxbl B Tabnuuax 2-26 — 2-29

Tabnuua 2-26

DyHKunA/

N3mepsiembi napameTp CLIEETE

BosBpalleHne B MeHi, OnucaHHoe B

Return Tabnuue 2-25

Preshoot Bbibepute AN BO3BpalLEHUss B MEHIO
(oTpuuaTenbHbI BoIBpOC |0TOGpaxeHUs U3MepsieMbix napameTpoB
nepen PpoHTOM M 3aMeHbl UCXOAQHOTO napamMeTpa Ha

umnynbca) 3TOV No3nLMK
Amplitude (amnnutyga) -/l-
Oveshoot -I-

(nonoxwuTenbHbIN BbIGpoC
Ha PpOHTE umnynbca)

Next (1/4) Mepexof K crnegyloLert CTpaHULLE MEHIO
Ta6bnuua 2-27
¢yHK':‘m'I OnucaHue
N3mepsieMbi napameTp
Previous BosBpalleHne Ha npeablayLuyo CTpaHu-
(Npedblayliasn cTpaHuua) |uy MeH
Mean Bbibepute AnA BO3BpalLUeHWS B MEHIO

(cpeaHee 3HayeHue)  |0TOBpaXkeHWsl M3MepsieMblX MapameTpoB
MU 3aMeHbl MCXOQHOro napameTpa Ha

37OV No3nunn

Pk-Pk (pasmax) -/l-
RMS -/l-
(cpenHekBagpaTuyHoe
3Ha4yeHue)
Next (2/4) [Mepexop Kk cnegyloLlen CTpaHnLe MEHIO

(cnegytoulas cTpaHuua)

Ta6bnuua 2-28

17



UNI-T

UHCTPYKLINA 10 SKCITJTYATALINN: cepus UTD2000/3000

DyHKumnA/
N3mepsiemMbi napameTp

OnucaHue

Previous (npegpbigywias
CcTpaHuua)

BosBpalleHue Ha nNpeabiayLlylo CTpaHu-
Lly MeHH0

High (Vtop HanpspkeHne
BEpLUMHbI MMNynbca)

BbibepuTe Ans BO3BpalLleHUss B MEHIO
oTobpaxeHUss nsMepsieMblx napameTpoB
M 3aMeHbl WCXOOHOrO MnapameTpa Ha
3TON NO3NLUKN

Low (Vbase HanpsikeHve
OCHOBaHUWsi UMMynbca)

-//-

Middle (Vmid nonosuHa
amnauTyapl)

-//-

Next (3/4)
(cnepyowas ctpaHuua)

[Mepexop k cnegyloLlen CTpaHnLe MEHIO

Tabnuua 2-29

DyHKumnA/
W3mepsiemMbi napameTp

OnucaHue

Previous (npegpigyLias
CcTpaHuua)

BosBpalleHne Ha npeabiayLlyo CTpaHu-
Ly MeHI0

Max (makcumanbHoe
3HayeHue)

BbibepuTe AN BO3BpalLEHUss B MEHKO
oTobBpaxeHUss n3MepsieMblX napameTpoB
M 3aMeHbl WCXOOHOro napameTpa Ha
3TOW Nno3nunn

Min (MuHMManbHoe
3Ha4yeHue)

-//-

First (4/4)

BosBpalueHne Ha  MEpBY0 CTpaHuuy

(cnepyowas ctpanuua)

MeHK (cm. Tabnmuy 2-26)

MeHio BpeMeHHbIX NapameTpoB onucaHbl B Tabnuuax 2-30 — 2-34.

Tabnuua 2-30

DyHKumnA/
W3mepsieMbi napameTp

OnucaHue

Return (Bo3BparT)

Bo3BpalleHne B MeHlo, OnucaHHoe B
Tabnuue 2-25

Freq (vactoTa)

BbiGepute Onsi BO3BpalLeHVSI B MEHHO
oTOGpaKeHNs U3MepsieMblX napameTpoB
N 3amMeHbl WCXOQHOrO NapameTpa Ha
3TOW No3nunn

Period (nepvog)

-//-

Rise (gnutenbHocTb
HapacTatoLlero opoHTa)

-//-

Next (1/3)
(cnepyowas ctpaHuua)

[Mepexop k cnegyloLlen CTpaHnLe MEHIO

Tabnuua 2-31

Tabnuvua 2-32a

MapameTp meH0 BECIIHELE OnucaHue
3HayeHus
From Channel [CH1/CH2/MATH|BbiGop onopHoro kaHana
(kaHan)
To Channel CH1/CH2/MATH |Bbibop namepsiemoro kaHana
(kanam)
Enter BbiGepute ans Bo3BpalleHusi B
(noaTBepxaeHue) MEHI0 OTODpaxeHusi namepsie-

MbIX NapamMeTpoB W 3aMeHbl
MCXOOHOro napameTpa Ha 3Ton
nosmuuun

DyHKums/

W3mepsieMbiv napameTp

OnucaHue

Previous (npegblgyLias
CcTpaHuua)

BosBpallieHne  Ha
CTPaHuLYy MEH

npeabiAyLLyto

Fall (anutenbHoCTb
cnagatowiero poHTa)

BbibepuTe Ans Bo3BpaLleHNst B MEHIO
oTOOpaxeHUs1 K3MepsieMbIXx napa-
METPOB U 3aMeHbl UCXOAHOro napa-
MeTpa Ha 3ToW No3nunm

+ Width (anutenbHocTb

NONOXWUTENbHOrO UMMyIbca)

-//-

- Width (gnutenbHocTb

oTpuuaTesibHoro anynbca)

-//-

Next (2/3)
(cnegywuas cTpanuua)

Mepexon Kk cnepywllen cTpaHuue
MeHI0

Tabnuua 2-32

DyHKumA/
- OnucaHue
N3mepsembii napameTp
Previous BosBpalueHne Ha npeabigyLlylo CTpaHu-
(NpeablgyLias cTpaHvua) |Uuy MeH
Delay BbiGepute Onsi BO3BpallEHUS] B MEHHO
(3agepxka) onummn 3agepxku (cm. Tabnuuy 2-31a)
+ Duty BbiGepuTe anst BO3BpaLLeHns B MEHIO
(nonoxuTenbHas oTOGpaxeHWs M3MepsieMbIX NapameTpoB
CKBa)XHOCTb) 1 3aMeHbl UICXOAHOTro NapameTpa Ha 3Toun

nosmuuun

- Duty (oTpuuatenbHas
CKBaXXHOCTb)

-l-

First (3/3)

BosBpalueHne Ha nepByrd CTpaHuuy

(k nepBon cTpaHuLe)

MeHo (cm. Tabnuuy 2-29)
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2.10. KypcopHble nsmepeHus

Haxmute kHonky [CURSOR] ans otobpaxeHusi U3MepuTenbHOro
Kypcopa v MeHI0 Kypcopa, 3aTeM OTPErynupyinTe noroxeHue Kypcopa
BpalleHnemM MHOrodyHKUMOHanbHoro perynstopa. Kak nokasaHo Ha
Pucynke 2-30, kHonka [CURSOR] B 30He ynpaBneHus sBnsieTcs
YHKLMOHANBHOW KHOMKOW KyPCOPHbIX M3MEPEHMIA.

RUN/
STOP

STORAGE

PucyHok 2-30. ®yHKUMOHaNbHas KHOMKa KypCOPHbIX M3MEPEHWI
(CURSOR) B cucteme BbIGOPKM AaHHbIX

B pexxume CURSOR Bbl MOXeTe nepemeLyatb Kypcop no OKHy oTo6-
paxeHust ocuunnorpamm Ha gucnnee. [pegycMoTpeHbl TpU pexuma
M3MEPEHUI C MOMOLLbID Kypcopa: uaMepeHuss HanpsbkeHust (Volt),
Bpemenu (Time) n pexum cnexenus (Track). PasHocTb noTeHumanos
MOXeT ObiTb M3MepeHa C nomoLlblo Haxatusi kHomnok [SELECT] u
[COARSE] Ha naHenwu ynpaBneHuss v BpalleHUsi MHOroyHKLUMO-
HanbHOro perynatopa Ans BblOOpa NOMNOXeHWUs OABYX KypCOpPOB Mpu
M3MepPEHUN HanpsXkeHUsi. AHanormyHbIM obpasom MoxeT ObITb U3Me-
peH BpeMEeHHOW uHTepBan. B pexume cnexeHus Kypcopbl OCLMMMIO-
rpadga MoryT aBTOMaTM4YEeCKN OTCNeanTb M3MEHEHME curHana.
MpumeyaHus:

Mpu paboTe ¢ mogensimm ocumnnorpadga ¢ 5,7-a4MOoBbLIM gucnse-
em:

1) UcnonbsynTe kHonky [SELECT] ans Beibopa Kypcopa.

2) Ucnonbaynte kHonky [COARSE] ans perynupoBkv ckopocTu ne-
pemeLlleHust Kypcopa.

Mpwu paboTe ¢ mogensmMu ocumnnorpada ¢ 7-ANMOBbLIM ANCNIIEEM:
[ns BbiGopa Kypcopa HaXMuTe Ha MHOroyHKLMOHAaIbHbIA NMOBOPOT-
HbI perynaTop. CKOpOCTb MepemeLLeHns Kypcopa U3MeHsieTcs BMe-
CTe CO CKOPOCTbIO BpaLLieHVs perynsaropa.

1. UsmepeHue HanpsixeHusi/epemeHu: Kypcop 1 1 kypcop 2 nosiBatcs
oaHoBpeMeHHo. NepemecTute ux B TpeGyemoe nonoxeHue ¢ Nomo-
b MHOTOgYHKLMOHANBHOrO NMOBOPOTHOIO perynatopa. Bel moxeTte
BblBGpaTb Kypcop, KOTOPbIA HYXXHO NEpPeMecTuTb, C MOMOLLbI KHOMKM
[SELECT] (unu mMHorodyHKuMoHanbHoro perynsitopa). OTobpaxae-
MOE 3HayYeHWe MNOKa3blBAaeT BENMYMHY PA3HOCTW MOTEHUMAanoB Wnv
3HaYeHW BpeMeHN MeXay OBYMS Kypcopamu.

2. Pexum criexeHusi: TOpU30OHTanbHbI U BepTUKaNbHbIN Kypcopbl
nepecekatTcs, 06pa3ysi nepekpecTne, KOTOpPOe aBTOMaTUYECKU
yCcTaHaBnuBaeTcs Ha ocuunnorpammy. Bbl MoxeTe noactpauBatb
rOpU3oHTanbHyl0 KOOPAMHATY MepeKkpecTust Ha ocuunnorpaMme no-
BOPOTOM MHOrodyHKUMOHanbHoro perynartopa. Ha gucnnee ocumn-
norpadpa oTobpassiTcst koopanHaThl LeHTpa Kypcopa.

3. Korga BkntoyeHa ¢yHKUMS Kypcopa, U3MEPEHHOE 3HayeHue aBTo-
MaTuyeckn otobpaxkaeTcs B BEpXHEM NPaBOM Yrily.

2.11. Ucnonb3oBaHue kHonkun RUN/STOP

B BepxHeMm nMpaBoOM yrny naHenu yrpaefieHUsi pacrnornioXkeHa KHomMKa
[RUN/STOP]. Korga aTa kHOMKa HaxkaTta, M FoOpuT 3emneHbll MHAWKa-
TOp, ocumnnorpad HaxoguTcs B aKTMBHOM coCTosiHMW. Ecnu npwu
HaXkaTuUM 3TOWM KHOMKWU 3aropaeTcsi KpacHbIi MHAMKATOP, 3TO 3HAYUT,
4YTO OcuMnorpad OCTaHOBMWI BbINOMHAEMOe AENACTBUE.
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PucyHok 2-31. Knonka RUN/STOP

ABTOMaTH4ecKas HacTpoWka

Kak 6b1no nokasaHo Bbille, aBTOMaTUYeckasi HaCTporka MOXEeT ynpo-
CTUTb paboTty ¢ ocuunnorpadgoM. Mpu HaxaTum kHomkn [AUTO] oc-
uunnorpad aBTOMaTUYECKM HAaCTPOUT KOI(MULIMEHT OTKIOHEHUS U
KO3 MLMEHT pa3BepTKn B COOTBETCTBMM C aMMNAUTYAO0N U YacTOTON
nN3MepsieMoro curHana u obecneunT cTabunbHoe oTobpaxeHue oc-
uunnorpammel. Korga ocuunnorpacd pabotaeT B pexuMe aBTomMaTyu-
4YeCcKoW HaCTPOMKM, cucCTeMa HacTpoeHa cregyoLmm obpasom:

Tabnuua 2-33

MapameTp

HacTtpoiika

Pexunm cbopa gaHHbIX

O6bl4Has BblbOpka

dopmaTt oTobpaxkeHus

YT

[MonoxeHne nNo ropusoHTanu

ABTOMaTuyeckasi HacTponka

KoadhduumeHT ropusoHTansHom
pas3BepTku (c/gen)

YcTaHaBnMBaeTCcs B COOTBETCTBUU
C 4YacToTOM curHana

Pa3Bsiska nyckoBOro curHana

CBsI3b N0 NepeEMEHHOMY TOKY

3a,1:|ep>|<|<a 3anycka MuHuMarnbHoe 3HaYeHne

YpoBeHb 3anycka YcraHoeneH Ha 50%

Pexum 3anycka ABTOMaTUYECKUN

Mo ymonyaHuio nepsbIn KaHan, HO
eCnn Ha MepBOM KaHare curHan
OTCYTCTBYET, @ Ha BTOPOM KaHarne
npucyTcTBYeT, TO BTOPOW KaHan
yCTaHaBNMBaeTCsl B KayecTBe WC-
TOYHUKA

McTOYHUK NyCKOBOro curHana

Tun 3anycka Mo cpoHTy

HaxknoH cppoHTa nyckoBoro cur- |HapacTtatowmn poHT
Hana

lMonoca nponyckaHus BepTu- MonHas

KaJlbHOro KaHarna

KoadhduumeHT BepTuKanbHom YcTaHaBnuBaeTcsa B COOTBETCTBUM

pa3BepTku (B/gen) C aMnNNuTygon curHana

RUN/STOP: HaxaTue KHOMKM 3anyckaeT HenpepbiBHYL BbIGOPKY
[AaHHbIX ANsi NOCTPOEHUsT ocumniiorpaMmel MMBo ocTaHaBMUBAET Bbl-
BopKy.

Ecnu Bbl xoTuTe, YTOGBI BbIGOpKa AaHHbLIX MPOM3BOAMNACH Herpe-
pbiBHO, HaxmuTe kHomnky [RUN/STOP] oauH pas. [ina npekpalueHus
BbIBOPKN HaXMUTE ee ellle pas. Bbl MoXxeTe ncnonb3oBaTb 3Ty KHOMKY
ANSA NepeknioyYeHns Mexay BKIOYEHWEM U OCTaHOBKOW BbIGOPKK AaH-
Hbix. B pexume RUN (BkntodeHne) 3aropaeTtcs 3eneHbln MHAuKaTop,
a Ha gucnnee nosiensietcs Hagnuce AUTO. B pexume STOP (ocTa-
HOBKa) 3aropaeTcs KpacHbI MHAMKATOP, @ Ha Aucnnee nosiBnseTcs
Haanucb STOP.

Maea 3
NMPAKTUYECKUE NMPUMEPDI

Mpumep 1: U3mepeHne NPOCTLIX CUrHANOB

HabniogeHve 1 namepeHvne HeM3BECTHOrO 3apaHee curHana, a Takke
ObICTpoe OTOOpaxeHue Ha Aucnnee M U3MepeHue ero 4acTtoTbl U
pa3maxa.

1. ins 6bIcTpOro oTobpaxeHWUsi CUrHana BbINONHUTE cneaylowme
OeNCTBUA:

1) B MeHI0 HacTpOMKK LLyNOB yCTaHOBUTE KO3hdumLUmeHT ocnab-
neHust Ha 3HaveHve 10X M ycTaHOBMTE NepeknoyaTenb Ha Liyne B
nonoxexve 10X.

2) MNopcoeamHuTe Wwyn nepeoro kaHana (CH1) k mamepsiemon
cxeme.

3) HaxxmuTe kHonky [AUTO].

Ocuwnnorpad BbIMOIHUT aBTOMATUYECKY0 ONTUMMU3aLMI0 n3obpaxe-
HWUA Ha Aucnnee noj uamepsieMblit curHan. Tenepb Bbl MOXeTe Npo-

N3BOAMTL AarnbHENLLYO perynmpoBKy BEPTUKANbHOrO 1 rOpU3oHTar b-
HOro gnanasoHoB A4 nony4YeHua Xenaemoro suaa ocunnnorpamMmmebl.

2. ABTOMaTM4yeckoe M3MepeHue BPEMEHHbIX NapameTpoB U na-
pamMeTpoB HanNpPsHKEHUA cUrHana.

Ocuwmnnorpad no3BonsieT NpoM3BoAMTbL aBTOMaTUYECKUE U3MEPEHUS
napameTpoB GOMbLUMHCTBA UCCreayeMbiX curHanos. [Ans namepexuns
4acToThbl U pa3Maxa curHana BbINoMHUTE crieayroLme AenCTBUs:

1) Haxxmute [MEASURE] ans otobpaxeHuss MeHo aBTomaTtunye-
CKUX U3MEPEHUI.

2) Haxxmute [F1] ans Bxoda B MeHto Bbibopa Tuna n3mepeHui.

3) Haxmute [F3] ana Bbibopa n3MepeHus napameTpoB Hanps-
XeHus (voltage).

4) Haxxmute [F5] ona nepexopa Ha cTpaHuuy 2/4 MeHio, a 3aTtem
HaxkmuTe [F3] ans Bbibopa n3amepsiemoro napametpa: pasmax (peak-
to-peak).

5) Haxwmwute [F2] ons Bxoga B MeHI0 Bbibopa Tuna usmepeHui,
3aTeM Haxmute [F4], 4ToObl BbIOpaTh U3MepeHMe BpEMEHHbIX napa-
meTposB (time).

6) Haxxmute [F2] ans Beibopa namepsiemoro napamerpa: 4actoTa
(frequency).

Mocne atoro Ha Avcnnee oTobpasATCA M3MEPEHHbIE 3HaYeHWs pas-
Maxa n 4actoTbl B 30Hax [F1] n [F2] cooTBeTCTBEHHO.

e i faennaig

Off W 5.00ps

PucyHok 3-1. ABTOMatnyeckne namepeHus

Mpumep 2: HaGnrogeHue 3agepXKu NpU_NpoxXoxgeHwuu
CUHycouaanbLHOro curHana no uenu

Kak v B npegbigyliem npvmepe, ycTaHoBUTE KO3dULMEHT ocnab-
NeHnst curHana Ha Lyne n B MeH HacTpouku wyna Ha 10X. lMoa-
knounTe BxoA kaHana CH1 k BXOQHOMY KOHTaKTy Lenu, a BXxog BTO-
poro kaHana CH2 Kk BbIXOAHOMY KOHTaKTy Lienu.

[Mopsigok gencreuii:
1. OTo6paxeHue curHanos B kaHanax CH1 u CH2

1) Haxxmute kHonky [AUTO].

2) MNoacTpowTe roOpu3oHTanbHbIM U BepTUKaNbHbIA AManasoHbl
Takum 06pasom, 4Tobbl NOMYYUTb XKenaemblil BUA OCLUINOrpaMmmbl.

3) Haxmute kHonky [CH1], 4Tobbl BbIGpaTh curHan u3 kaHana
CH1. Otperynupyinte nonoxeHue ocuunnorpammsl kaHana CH1 no
BEpPTUKanM NMOBOPOTOM PErynaTopa BEPTUKanbHOro CMELLEHUS.

4) Haxxmute kHonky [CH2] ans Beibopa curHana ns kaHana CH2.
AHanorm4yHo onucaHHoMmy B M.1) NOACTPONTE CMELLEeHWe OCuWnno-
rpammbl kaHana CH2 no BepTukanu Tak, YTobbl ynNpocTuUTb CpaBHe-
Hve, n3beras nepekpbITUE OCUMMNOrpaMM CUrHanoB M3 [BYX KaHa-
nos.

2. U3mepeHne 3afiepXXKU NpPU NPOXOXAEHUM CUHYycOMAAnbLHOro
CUrHana no uenuv u HabnoaeHne N3MeHeHUs OCLUIIIorpamMMbl.

1) Ans aBTOMaTU4ECKOro M3MepPEHNs 3a8epPXKu:
Haxmute kHonky [MEASURE] ans otobpaxeHus MeHio aBToMaTtuye-
CKUX U3MEPEHNN.
HaxmuTe [F1] ans Bxoga B MeHto Bbibopa Tuna n3amepeHui.
HaxwmuTe [F4] ans Bxoga B Tabnvuy BpeMeHHbIX MapameTpoB.
Oeaxabl HaxmuTe [F5] ansa nepexoga Ha ctpaHuuy 3/3 MeH!o.
Haxmute [F2] ans Boibopa namepeHnus 3agepxku (Delay).
Haxwvute [F1], Boibepute kaHan CH1, a satem HaxwuTe [F2] ans
nepekntoyeHna Ha kaHan CH2, nocne 4ero Ansi NoaTBepXAeHWS
HaxxmuTe [F5].
Mocne aToro BenuuuHa 3agepXxkm otobpasutcst nog Hagnucbo «CH1-
CH2 delay» B 3oHe [F1].

2) ObpaTtute BHMMaHWE Ha W3MEHEeHUs Oocuunnorpammbl (CMm.
PucyHok 3-2)
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PucyHok 3-2. 3agepxka curHana

I'Ipumeg 3. 06HaQ!)KeHVIe OAWUHOYHOro curHana

OcobeHHOCTb U NPeENMyLLECTBO LIMGPOBbLIX 3aNOMUHAIOLLUX OCLMIIO-
rpacoB COCTOUT B BO3MOXHOCTM paboTbl C HEMEPUOANYECKUMU CUT-
Hanamu, Takumn Kak oTAenbHble MMMYNbCbl U BbIOpockl. [Ans obHa-
PYyXeHWs OAMHOYHOrO CurHana Bbl AOMKHbI BNageTb HeKoTopoun
npeaBapuTenbHOW MHgopMaumen o6 3Tom curHane, 4tobbl yctaHo-
BWTb YpOBEHb 3anycka v Tun ¢poHTa. Hanpumep, ecnu umnynsc
npegcraensieT cobon nornyeckuin curHan TTJ1, ypoBeHb 3anycka
HY>XHO YCTaHOBUTb NMpUMepHo Ha 2 B, n BbibpaTtb 3anyck no HapacTa-
oieMy poHTy. Ecnn Bbl He yBepeHbl B Xxapaktepe curHana, To ans
onpeaeneHns ypoBHsi 3amnycka M Tuna poHTa Bbl MOXeTe Habnto-
AaTb ero B pexume aBTOMaTUYeCKOro UM HopMarbHOro 3anycka.
Mopsaok gencTeun:

1. Kak n B npegplgywiem npumepe, yctraHoBute KoadpduumeHT
ocnabnexus Ha wyne v Ha kaHane CH1.

2. BbInonHWTe HacCTpOliKy 3armycka no crieayioLlen npoueaype:
1) Haxmute kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom Afis
BXOAa B MEHIO HACTPOMKK 3arycka.
2) B atom MeHt0 ucnonbayinte nogmeHio [F1-F5] ans ycrtaHoBku Trna
3anycka Ha EDGE (3anyck no ¢poHTY), UCTOYHMKA NYCKOBOrO CUrHa-
na Ha CH1, HaknoH ¢poHTa Ha RISE (Hapactatowumi), pexuma 3a-
nycka Ha SINGLE (ogHokpaTHbIl), 1 pa3Bs3ku 3anycka Ha AC (cBs3b
no nepemMeHHOMy TOKY).
3) Otperynupyite BepTMKanbHYO W FOPU3OHTamNbHYK LIKanbl Ans
yCTaHOBKM MoaxoAsLero maciraba.
4) YcTaHOBUTE Xenaembli YpoBeHb 3anycka MOBOPOTOM perynsatopa
[TRIGGER LEVEL].
5) Haxmute kHonky [RUN/STOP] v poxaguTtech curHana, yaoBreTBoO-
psoLlero 3afaHHelM ycroBusim 3anycka. Ecnu kakon-nn6o curHan
AOCTUr YCTaHOBMEHHOrO YPOBHS 3arycka, cucTemMa nposedeT OfHO-
KpaTHyto BbIBOPKY AaHHBLIX 1 0TOOPAa3nT ocuMMorpaMMy Ha Aucrrnee.
C nomoLblo 3Tol PyHKUMM Bbl NErko MoxeTte obHapyxuTb nioboe
cny4yanHoe cobbiTue. Hanpumep, TpebyeTcs o6HapyXuTb HEOXnaaH-
HbIi BbIBPOC CO CpaBHUTENbHO OOMbLIOK aMNUTyAon. YCTaHoBUTE
YpPOBEHb 3arycka HEMHOro Bbllle HOPMarnbHOro YpOBHA curHana.
Haxmute [RUN/STOP] 1 xaute. Korga nosiButcst BbIOpoc, aBTomaTtu-
Yecku cpaboTaeT 3anyck U HeMeAIEHHO 3anuLIeTcs ocuumniorpamma
[0 1 nocrne MomeHTa 3anycka. Bpalas perynatop ropusoHTansHoro
CMeLLEeHUsi B 30He ynpaBneHus ropu3oHTanbHOM pa3BepTKoW Ha ne-
peAHen naHenu, Bbl MOXETe MEHSATb MOJIOXXEHMEe MOMEHTa 3arycka
Ha ropu3oHTanbHON WKane Ans nonyyYeHus sanycka ¢ oTpulaTenbHon
3aepPXKON PasnnYHON ANUTENbHOCTH, YTO NO3BONUT MErko paccmoT-
peTb y4acToK ocuMnnorpaMmMbl 4o Bbibpoca.

0ff M 5.00

PucyHok 3-3. OanHOYHbIN curHan

Npumep 4: NogaBneHue 6enoro WymMa B cUrHane

Ecnn wnsmepsiembin curHan coaepxut 6enbii Wwym, Bbl MOXeETe
HacTpouTb ocumnnorpad Takum obpa3oM, YToObl OTCEYb UMK YMEHb-
LUNTb LUYM Tak, YTO OH HE CO34acT MOMeX Ans aHanusa curHana (Cm.
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PucyHok 3-4).

PucyHok 3-4. NMopasneHne 6enoro wyma B curHane

Mopsagok aencTeni:

1. Kak n B npeabigywiem cnyyae, ycTaHoBuUTE KO3(UUMEHT
ocnabneHus Ha wyne u Ha kaHane CH1.

2. Mopavite curHan Ha Bxod ocuunnorpada, Ytobbl obecneunTb
cTtabunbeHyto ocuunnorpammy. ObpaTtutecs k npegpiayLemy npumepy
3a onucaHwem nocnegoBaTenbHOCTM AenctBui. ObGpaTuTech K
npeabiayLLen rnase 3a MHCTPYKUMEN No perynuposke koadduumeHTa
pa3BepTKM U KOAPPULMEHTA OTKIIOHEHMS.

3. YT0o6bl ynyywmnTb 3anyck C MOMOLLbIO HACTPOWMKU pa3BA3ku
3anycka:

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

2) YcraHoBute napametp COUPLING (pa3Bsizka 3anycka) Ha 3Hade-
Hne LF Reject (nogasnexne Huskunx vactoT) unu HF Reject (nopas-
neHve BbiCOKMX 4acTtoT). lNpu BbIGOpe nogaBneHns HW3KMX YacToT
CUrHan npornyckaeTcs Yepes BbICOKOYACTOTHbIN dunbTp. OH oTcekaeT
cocTaBnsowme curHana ¢ vactoramm Hwke 80 kl'y n nponyckaet
bonee BbICOKOYACTOTHbIE KOMMOHEHTbI. Ecnu BbIGpaHo nogasnexne
BbICOKMX Y4aCTOT, YCTaHaBMBAETCA HWU3KOYACTOTHbLIN (DUNbTP, OTCe-
KalowWmn cocTaensowme curHana ¢ yactotamu Bbiwe 80 k'y n npo-
nyckaeT HW3KOYaCTOTHble KOMMOHEeHTbl. Beibupas onuum LF Reject
unn HF Reject, Bbl MOXeTe NoAaBUTb HU3KOYACTOTHLIA UIN BbICOKO-
YaCTOTHBIN LYM COOTBETCTBEHHO, U A0BMTLCA CTabunbHOro 3anycka.

4. OcnabneHve wyma npy oTobpaXeHWn ¢ NOMOLLBIO HACTPOMKM
pexvma peructpaumy curHana.

1) Ecnun nsmepsiemMbiit curHan cogepxuT 6enbii LWyM, U B pesynbTaTte
ocuunnorpaMma MMeeT CINULLKOM HU3KOe KayecTBO, Bbl MOXeTe MC-
nonb3oBaTh PeXVM perucTpaumm curHana ¢ ycpegHeHvueMm, no3soss-
IoWmMii ocnabuTe Genbiii WyM nNpu oTobpaxeHun, a Takke pasmep
ocuunnorpamMmmel Ans obnerdyeHvs HabniogeHus u usamepexun. B pe-
3ynbTaTte ycpeaHeHus Genbiin WyM yMeHbLUaeTcs, U Aetanu ocuwur-
norpaMmbl CTaHOBATCS Nydlle BUAHLI. BeinonHute cneaytowme aen-
cTBUSA:

Haxmute kHonky [ACQUIRE] B 30He MeHI0 Ha nepefHen naHenu Ans
Bbl30Ba MEHIO HaCTPOWMKW perumctpaumm curHana. Haxmurte KHOMKy
[F1] meHI0 ons yCTaHOBKM peXxyMa HaKOMMeHUs1 AaHHbIX B 3HAYeHune
Average (cpepHee), a 3aTeMm BpalleHUeM MHOrodYHKLMOHAMLHOro
perynstopa BblbepuTe KONMYECTBO YCPeAHSeMbIX OCLMNOrpamm 13
psiAa cTeneHen no OCHOBaHMWIO 2, B AuanasoHe oT 2 Ao 256 (cm. Pu-
CyHOK 3-5).

PucyHok 3-5. CvrHan ¢ nogaBrneHHbIM LWyMOM

2) Bbl Takke MOXeTe YMeHbLUWUTb SPKOCTb OCLMMNIIOrpaMmbl, 4TOObI
YMEHBLUWTb LLIYM NPU OTOBPaKEHUN.

BHumaHue! B pexume permctpaumm curHana ¢ ycpepgHeHuem
ocuunnorpamma o6HOBNSIETCA Ha AMUCMee C MeHbLUe YacTo-
TOW. OTO HOpPMankbLHO.

www.lightnavigator.ru



Mpumep 5: NpuMeHeHne KYPCOPHbIX N3SMEPEeHUN
Ocuunnorpad no3BonsieT aBTomMaTU4eckn MamepsTb 28 napameTpoB
curHana. Bce aBTomaTnyeckm nsmepsiemble napameTpbl Takke MoryT
ObITb n3mMepeHbl C NOMOLLbIO KYpCOPOB. MCHOJ‘Ib.’jyﬂ KypCopbl, Bbl MO-
XeTe ObICTPO M3MepUTb BpeMEeHHble MapaMeTpbl M napamMeTpbl
Hanps>XXeHna ocunnnorpamMmmebl.

N3mepeHune HanpsiXKeHNSA OOHOMW CTYMEeHN CTyNeH4YaToro curHana
[na n3amepeHust HanpspKeHWst OOQHOW CTyNeHW CTyneHYaToro curHana,
n300paXeHHOro Ha pucyHke 3-6 npogenanTe cnegyrolime AeNCTBUSA:
1. Haxmute kHonky [CURSOR] ansi BbI30Ba MEHIO KYPCOPHbIX U3-
MepeHUn.

2. Haxwmute kHornky [F1] Ans yctaHOBKM TMNa Kypcopa Ha 3HaveHue
Volt (HanpsxeHune)

3. [MoBOpoTOM MHOroyHKLMOHANbLHOrO perynaropa ycraHoBuTe
Kypcop 1 Ha Ha4yano n3MepsieMown CTyneHu.

4.  Haxwmwute [SELECT] unu [PUSH SELECT] ans Beibopa Kypco-
pa, 3aTeM NOBOPOTOM MHOrOMYHKLMOHANLHOTO perynstopa ycraHo-
BUTE KYpCOP 2 Ha ropu30OHTarnbHbIN y4acTOK U3MEPSIEMOM CTYMNEeHN
curHana.

B meHIo Kypcopa aBTomaTtnyecku otobpasutcs BenuumHa AV, To ecTb
BENNYMHY HaMpPsPKEHNs Ha OQHON cTyneHun (cM. PucyHok 3-6).

Wolt

Off M5

PucyHok 3-6. KypcopHoe namepeHue pasHoCTU MOTEHLManos B CUr-
Hane

Mpumep 6: Ucnonb3oBaHue cdbyHkumnm X-Y

OnpepeneHve pa3HocTy a3 CUrHanoB B ABYX kaHanax.

Mpumep: Ons namepeHus casura dasbl NpyU NPOXOXAEHUN CUrHana
no uenu nogcoeaunHnTe ocuunnorpad K Lenu n uccrepynte BXoaHoOM
1 BbIXOOHOW CUrHanbl.

[ns oTobpaxeHuss BXOAHOMO M BbIXOQHOIO curHana B koopaunHatax X-
Y BbINOMHWUTE criedytolume AeiCTBUS:

1. YcTaHoBuTE KOI(ULMEHT OCrnabneHnss B MEeH0 HacTPOMKM
wynoB Ha 10X. YcTaHoBMTE nepeknioyatenb Ha Lyne B MoroxeHue
10X.

2. NopcoepgunHute wyn kaHana CH1 k Bxopy cxembl. Moacoeau-
HWUTe Wwyn kaHana CH2 k BbIXo4y CXeMbl.

3. Ecnn kaHanbl He 0OTOGPaxaltTCsi, HAKMUTE KHOMKN MEHIO
[CH1] 1 [CH2], 4TOObI akTBMpPOBaTL O0ba KaHana.

4. Haxxmute kHonky [AUTO].

5. C nomolblo perynstopa BepTMKanbHOW LWKanbl yCTaHOBUTE
npubnmanTensHO OAUHAKOBbIE aMNNUTYAbl CUrHanNoB no obonm kaHa-
nam.

6. Haxmute kHonky [DISPLAY] B 30He ynpaBneHWs ropusoH-
TanbHOW pa3BepTKOW ANSA Bbl30Ba MEHHO HACTPOWKU rOPU3OHTarIbHON
pa3sBepTKu.

7. Haxmute [F2], 4tob6bl BbiGpaTh pexum X-Y. Ha gucnnee
0TOBPa3saTCs BXOOHOW M BbIXOOHOW curHanel B Buge durypbl Jlucca-
xy.

8. C noMOLLb0 COOTBETCTBYIOLUMX PErynsTopoB MNOACTPOWTE
KO3 PULMEHT OTKIIOHEHNSA MO BEPTUKANM U CMELLEHNe No BepTuKanu
ANS AOCTVDKEHUS HannyyLlen KapTuHbI.

9. C nomouwyblo MeToda annunca M3MepbTe U BblYMCIIUTE pas-
HocTb dhas (cM. PucyHok 3-7).

CurHan OO0JMKeH pacrnonaraTbCs
—_— —

Mo LEHTPY

/r/
i

[

PucyHok 3-7

sin@ =A/B unu C/D, rae 6 — pa3HoCTb ha3 Mexay curHanamu ¢ pas-
HblX kaHanoB. Onpepenenve A, B, C, D gaHo Ha PucyHke 3-7. U3
npuBeAeHHOW Bbile hopMynbl crneayeT, 4To

6=zarcsin(A/B) unn 6=tarcsin(C/D)

Ecnu rmaBHas ocb annunca nexut B npegenax ksagpaHTos | u lll, To
pasHocTb a3 HaxoauTcs B npegenax

(0~11/2) vnu (311/2~211)

Ecnu rmaBHas ocb annunca nexuT B npegenax ksagpaHtos |l u IV, To
pasHocTb ha3 HaxoauTcs B npegenax

(11/2~171) nrm (TT~311/2)

Kpome Toro, ecnu yactoTbl U pasHoCTV a3 ABYX U3MEpPSIEMbIX CUr-
HamnoB KpaTHbl APYr APYrY, Bbl MOXETE BbIYMUCIUTL YACTOTHYHO U da-
30BYH0 KOPPENALMIO MeXay ABYMS CUrHanamu.

Ta6bnuua pasHoctu pa3 Xun'Y

OTHOLLEHNE PasHocTb das
YyacToT 0° 45° 90° 180° 270° 360°

~/1olOIN[Ol/

Mpumep 7: 3anyck no BUAgeocuUrHany

®yHKUMSA 3anycka Mo CUHXPOUMMYNbCY BMAEOCWUrHana npucyTcTeyet
BO Bcex moaensx kpome cepum UTD2000L/2000EX (3a ucknoyeHnem
mopenu UTD2025CL, umetoLlert aTy yHKLUIO).

3anyck no BuaeocurHany TpebyeTcs MCnosib3oBaTb ANs MOSyYeHus
cTabunbHOM ocuuniorpaMmmMel Npy UCCNefoBaHUM CUrHaNoB B CXeMax
BMOEOYCTPOWCTB.

3anyck no cuHxpoumnynbcy Kkadpa

[Insa HacTporkK 3anycka nNo CUHXPOUMMYIbCY Kafpa BbINOMHWUTE crie-
ayrolime AencTBus:

1. Haxkmute kHonky [MENU], 4ToObl BbI3BaTh MEHIO CUCTEMBI 3arycka.
2. HaxmuTe kHonky [F1], 4Tobbl BbIGpaTh TUM 3anycka — 3amnyck no
BMaeocurHany.

3. Haxmute kHonky [F2], 4ToObl B KayeCcTBe WUCTOYHMKA MYCKOBOrO
curHana BbibpaTtb kaHan CH1.

4. Haxmute kHonky [F3], 4ToGbl BbibpaTh cTaHgapT BuaeocuUrHana
PAL.

5. HaxxmuTte kHonky [F4], 4Tob6bl BeIGpaTh 3anyck N0 CUHXPOUMMYFbCY
YeTHbIX U HEYETHbIX KaapoB.

6. OTperynupyinTte MacwTab ropu3oHTanbHOW LUKanbl BpalleHueM
perynstopa SCALE B 30He ynpaBneHusi ropu3oHTanbHON passepT-
KOW, TaK YTOObl MOMy4UTb YeTkoe n3obpaxeHre ocLMNIorpammbl.

type

video
trigger source

standard

synchronization

odd field

0ff
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PucyHok 3-8. 3anyck no cuHXpoumnyrnbCcy Kagpa BuaeocurHana

3anyck no cuHxpoumnynbcy CMpoKu

[ns HacTponkmM 3anycka no CUHXPOUMMYIbCY CTPOKM BbINOMHUTE Cre-
ayowme 4encTBus:

1. Haxkmute kHonky [MENU], 4To6bl BbI3BaTh MEHIO CUCTEMBI 3arycKa.
2. Haxwmute kHonky [F1], 4Tobbl BbIOpaTh TuM 3anycka — 3amnyck no
BMAeocurHany.

3. Haxwmute kHonky [F2], 4ToObl B Ka4yeCcTBe WUCTOYHMKA MYyCKOBOrO
curHana BblbpaTtb kaHan CH1.

4. Haxwmute kHonky [F3], 4ToGbl BbIOpaTh CTaHgapT BuaeocurHana
PAL.

5. HaxmuTte kHonky [F4], 4To6bl BbIGpaTh 3anyck Mo CMHXPOMMMYMbCY
3ajaHHOWN CTPOKW.

6. BpaweHnem MHOroyHKLMOHaNbHOro MOBOPOTHOTO perynstopa
BblbepnTe HoMep Tpebyemon CTPOoKM BuaeocUrHana.

7. OTperynupyiTe MaclwiTab ropu3oHTanbHOWM LuKanbl BpalleHUeM
perynatopa SCALE B 30He ynpaBneHus ropusoHTanbHON passepT-
KOW, Tak 4Tobbl NONYYUTb YETKOE M306paXeHne oCLMMIIorpaMmbl.

type

video

trigger source

standard

synchroaization

designated row

designated ror

PucyHok 3-9. 3anyck no CMHXpoMMMYnbCy CTPOKW BuaeocurHana

Mpumep 8: NMpumeHeHue dyHkunn PASS/FAIL

HonyckoBas dyHkuns PASS/FAIL («lopeH/He ropeH») mossomnseT
NpoBOANTL NPOBEPKY BXOAHOMO CUrHana Ha cooTBETCTBME 3afaHHOMY
kputeputo. PesynbTtat nposepku FAIL («He rogeH») cooTBeTCTByeT
BbIXOAY CUrHamna 3a npefernbl, 3ajaHHble KpUTepuemM NpoBepku, Toraa
Kak pesynbtaT npoBepkn PASS («rogeH») nokasbiBaeT, YTO curHan
yAOBReTBOPsieT 3agaHHOMy kputeputo. CurHan PASS/FAIL moxet
ObITb MONYYeH M3 BbIXOAHOrO NnopTa Ha 3adHew naHenu ocuumnorpa-
da.

1. Haxmute kHonky [UTILITY], 3atem Haxmute kHonky [F2], 4yToObl
BONTU B MeHto doyHKumn PASS/FAIL.

2. Hactporika MCTOYHMKa curHana: nocrne BXofa B MeHI yHKLUK
PASS/FAIL HaxmuTe kHomMKy [F2], 4To6bl BbIGpaTh MCTOYHWK TECTUPY-
eMOro curHana.

3. Hactpoiika kputepus nposepku: HaxxmuTe kHonky [F4], 4yTobbl BoW-
T B MeHK HacTpoiku kputepust (Template). B aTom MeHo ¢ nomo-
wbto kHonok [F2] n [F3] nepenanTte K BBOAY Auana3oHOB KpuTepus
NPOBEPKM MO rOPU30HTanNM 1 No BepTMKanu, COOTBETCTBEHHO U Bbibe-
puTe 3HayeHWs AMana3oHOB C MOMOLLLI MHOTOMYHKLMOHANBLHOIO
noBopoTHoro perynsatopa (1-200 nMKcenoB MO rOPU3OHTaNbHOM OCH,
1-100 nukcenoB no BepTukanbHoW ocu). Haxmute kHonky [F4], 4Tobbl
BEpPHYTbCS B MeHI0 cbyHKuun PASS/FAIL.

4. N HACTPOMKM YCIIOBMI ONOBELLEHUS HaxxmuTe KHomky [F3],

5. [ing 3anycka npoBepku HaxmuTe kHomky [F1], 4ToObl ycTaHOBUTL
3HavyeHne OPEN B none coOCTOSiHUS MPOBEPKU B MEHI (YHKLUK
PASS/FAIL.

Beixog curHana chyHKUMK
PASS/FAIL Ha 3aaHeli naHenn
ocuuvnnarpacha

Mpumep 9: O6HoBneHue MO yepes nHrepcdenc USB
OGHoBMEHME NPOrpamMMHOro obecrneyeHnst ocumnnorpada ¢ BHeLLHe-
ro USB-Hakonutens siensietcst yaobHbiM 1 rubkum cnocobom. Ans
o6HoBneHus MO ocuunnorpada BbINOMHUTE cneaylolime AeACTBuS.
1. 3anuwuTe nocnegHioto Bepcuto MO, coBMeCTMMYIO C Ballen Moae-
nbto ocumnnorpadga Ha USB-HakonuTenb (peKkoMeHayeTCs MCnonb30-
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BaTb USB-Hakonutenb, noctaeneHHbI komnaxdnen UNI-Trend).

2. BoikntounTe ocumnnorpad u BctaBbTe USB Hakonutens B nopT
USB, nocrne yero Bknounte ocumnnorpad.

3. MNocne TOro, kak OTKPOETCH AMANoroBoe OKHO C 3anpocoM MNof-
TBEPXOEHUSI UMK OTKasa OT npouenypbl obHoBneHns MO, HaxmuTe
kHonky [F5] ons npopomkeHns obHoenenus wnu [F1] ana oTmeHbl
obHoBneHusi. Ecnn Ha USB-HakonuTene HaxoguTcsa ABa wnu 6onee
anna, oTkpoeTcs OKHO Bblbopa danna. Beibepute Tpebyembiii
dann n Haxmute kHonky [F5] Ans npogormkeHns oBHOBREHMS wnn
[F1] Ans oTMeHbl OOHOBMNEHMS.

4. NoxguTtecb onoselleHust 06 ycnewHom o6HosneHun IMO. MNocne
3TOro BBIKMIOYUTE Ocummnnorpad 1 CHoBa BKIOYMTE ero, 4Tobbl 3a-
BEpLWTb Npoueaypy OGHOBMNEHWS.

MNpymeyvanus:

1) Mpouenypa 06HOBNEHUS MOXET 3aHATb HECKONBKO MUHYT.

2) Bo n3bexaHne cboeB B 0GHOBMNEHUN UM HENPEABUAEHHBLIX OLUM-
6ok He pgonyckaeTcs BblKMYaTb ocuuniorpad WMNM OTCOEAUHSATH
USB-HakonuTenb B npotecce obHosnenus MO.

3) B cnyyae cbos B npouecce o6HoBneHus MO BbikmounTe ocuuno-
rpac u cHoBa BKMOYMUTE €ro ANns NOBTOPEHUs npolenypbl o6HoBMe-
HUS1.

Mpumep 10: NMpumMeHeHue byHKLMN COXPaHEHUs AaHHbIX

PyHKUMN COXpaHEHNs AaHHbIX, MPedyCMOTPeHHble B ocuunnorpade,
BKJTOYAIOT B Ce0S COXpaHeHWe HacTpoek, ocumnnorpamm n cneumdu-
Yeckylo (OYHKLMIO COXpPaHEHWS KOMWW 3KpaHa B MOAEnsiX cepumn
UTD2000L/2000EX.

1. DyHKUMA coXxpaHeHUst HacTpoek ocuumnnorpada:

B uncno coxpaHsembix HacToek BXOAAT MCTOYHWK OToOpaxaemoi
OCLMINMOrpammbl, UCTOYHMK MYCKOBOrO CUrHamna, napameTpbl BepTu-
KanbHOM 1 ropu3oHTanbHoW wWwkanbl. Haxvute kHonky [STORAGE], n
ONs BbI30Ba MeHI0 (PYHKLMM COXpaHEHUst AaHHbIX 1 C MOMOLLbIO KHOM-
kv [F1] BoiGepuTe TMN coxpaHsaemblx AaHHbIX «setup», Kak nmokasaHo
Ha pucyHke 3-10. [lanee cnepyeT BblbpaTb agpec no3vuun, B KOTO-
pyl0 COXPaHsIOTCA [AaHHble, C MOMOLLb0 MHOrodyHKLMOHANbHOro
perynsTopa v 3atem HaxaTtb kHonky [F3] Ans coxpaHeHusi HacTpoek.

=tup

type

setup

recall

PucyHok 3-10. CoxpaHeHne HacTpoek ocuunnorpada

B namatu ocumnnorpagos cepun UTD2000C moxeT OblTb COXpaHEHO
no 10 HabopoB HacTpoek, a ocuunnorpadbl cepun UTD2000E wu
UTD2000L/2000EX nossonstoT coxpaHATb A0 20 HabopoB HacTpoek.

2. yHKUMS COXPaHEHMS OCLUINNOrpamm:

Haxmute kHonky [STORAGE], n ans Bbi3oBa MEHIO yHKLUM coxpa-
HEeHWs AaHHbIX U ¢ nomoubto kHomku [F1] BeibepuTe TN coxpaHsie-
MbIX AaHHbIX «waveform». HaxmuTte kHonky [F2], 4yTo6bl BbIGpaTh
MCTOYHMK COXpaHSEMOW OCLMNMOrpaMMbl, @ 3aTeM HaXMUTE KHOMOK
[F5] Ans nepexoga Ha cnepylowy cTpaHuly MeHi. C nomoLbto
kHOMkn [F1] MOXHO BbiGpaTb MECTO COXPaHEHUs OCLUMNIorpaMMbl —
BHYTPEHHIOIO NamsATb ocuunnorpada [DSO] (no ymonuyaHuio) unu
BHewHu USB-Hakonutens [USB] (onums HeakTuBHa, noka He nop-
kntoveH USB-Hakonutens). [anee cnegyet BbiIbpaTte agpec nosuuuu,
B KOTOPYK COXPaHSAIOTCA AaHHblE, C MOMOLLbI MHOrOMYHKLMOHAb-
HOro perynstopa u 3ateMm HaxaTtb kHonky [F3] aons coxpaHenus
HacTpoek. C nomoLbto kHomku [F2] MoxHO 3apaTb rny6uHy 3anucw.
Mo ymonuyaHuio yctaHoBneHa obblyHas rnybuHa 3anucu, n ocuunmo-
rpamma MOXeT OoTobpaxaTbCs TONMbko Ha ocuunnorpade. Boibpas
COXpaHeHWe Ha BHELUHEeM HOCUTEere, MOXHO YCTaHOBWUTbL YBEnuYeH-
Hyl0 rMyOMHY 3anucyM K COXpaHATb ee B ain C pacwmpeHvem
«.data» ang akcnopta B nporpammbl aHanusa. [locne aToro MoxHo
BEPHYTbCH K NpeablayLeMy MeHIo ¢ NoMoLLbLo kHomku [F5] n BbiIGpaTb
agpec COXpaHeHUs OCLMINOrpamMmmbl C MOMOLLbI MHOFOYHKLMO-
HamnbHOro perynsTopa v HaxaTb kHornky [F3] ans coxpaHeHus ocumn-
norpammel no ykasaHHOMY agpecy.

www.lightnavigator.ru
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PucyHok 3-11. CoxpaHeHune ocumnnorpaMmmbl BO BHYTPEHHEN NaMaTn
ocuunnorpada

KA

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

Kak nokasaHo Ha cregytoLleM pUCYHKe, COXpaHeHHasi ocuunnorpam-
Ma MOXeT ObITb Bbi3BaHa M3 NAMSITU C MOMOLLLIO «rOpsYen» KHOMKM
[REF] Ha naHenu ynpaBneHus ocuunnorpacos cepuin UTD2000C/
UTD2000E (pucyHok  3-13). B ocuunnorpacdax  cepwui
UTD2000L/2000EX ansi Bbi3oBa U3 NaMaTh COXPAHEHHOW OCLUIo-
rpaMMbl Bbl MOXeTe HaxaTb kHonky [F3], Haxoascb Ha BTopow cTpa-
HULE MEHIO COXPaHEHNS AaHHbIX.

PucyHok 3-13. 3oHa ynpaBneHus BepTuKanbHOW pa3BepTKon B OC-
umnnorpadax ¢ 5,7-g1oMMoBbIM AUCnneemMm

3. ®yHKUMA coxpaHeHus n3obpaxeHuin B hopmaTte GUTOBbLIX KapT:

Kak nokasaHo Ha puc. 3-14, ¢ nomoupbto kHonku [F1] B MeHio cpyHKUMK
COXpPaHeHWNs1 [AaHHbIX MOXHO BblOpaTb TUM COXpaHsAeMblX AaHHbIX
«Bit Map» nocne noakntoyeHus BHewHero USB-Hakonutens. Bpaule-
HUEM MHOrOYHKLIMOHAMBHOIO perynsitopa MOXHO BblopaTb HOMep
coxpaHsiemoro n3obpaxeHus. CoxpaHeHHoe ¢ paclumpeHnem «.BMP»
Ha USB-HakonuTtene usobpaxeHne 3KkpaHa MOXHO OTKpbIBaTb HEMo-
CpEeACTBEHHO Ha KOMMbIOTEpE.

. Bit Map

Bit Map

0ff K 5i

PucyHok 3-14. CoxpaHeHue nsobpaxeHus ¢ gucnnes B doopmare
bitmap

4. dyHKUMA KonupoBaHusi akpaHa PrtSc

B nesom BepxHeM yrny naHenu ynpaeneHust ocuunnorpadoB cepum
UTD2000L/2000EX umeeTcsa kHomky PrtSc. lMNocne nopkniouveHus K
ocuunnorpady BHelwHero USB-HakonuTens HaXMuTe Ha KHOMKY
PrtSc ons coxpaHeHus nsobpaxeHusi BCero akpaHa ocuwmnnorpada.
M3obpaxeHne akpaHa byneT coxpaHeHo Ha USB-HakonuTene B cop-
maTe «.BMP».

PucyHok 3-15. KonnpoBaHnue akpaHa Ha USB-HakonuTenb

aBa 4
CUCTEMHbIE COOBLLEHUA, MOUCK U
YCTPAHEHUE HEUCNPABHOCTEU

4.1. OnucaHme cUCTeMHbIX COOOLLEeHNM

Regulation to the extreme (Bbixoa Ha npepen pAuanasoHa
HacTpourku): 370 coobLLeHne MHEPOPMUPYET O TOM, YTO perynsTop B
TeKyLleM COCTOSIHUM [OCTUr npefena AuanasoHa HacTpoviku. [anb-
HeWiluas perynvpoBka B JaHHOM HanpaeneHun HeBo3moxHa. Coob-
LleHne nosiBnsieTCs, KOraa AOCTUraloT NPefenbHOro 3Ha4yeHus Koad-
bMUMEHTBI BepTUKanbHOW U FOPU3OHTanNbHOW pasBepTKX, CMeLLeHne
No ropn3oHTanu 1 No BepTMKanu, ypoBeHb 3anycka.

Successful connection of U-disk (YcnewHoe nogkntoyeHne USB-
aucka): 31o cooblueHne nosiBnsieTcs nocne nogknovexns USB-
HakonuTens Kk ocumnnorpady, ecnv AUCK KOPPEKTHO MOAKIMIOUUICS.
Plug-out of U-disk (OtkntouyeHne USB-gucka): 3710 coobuieHue
nosiBnsieTcs nocrne otknodeHuss USB-Hakonutens ot ocuunnorpada.
Saving (CoxpaHeHue): 3710 cooblleHne nosiBNsSeTcs Ha auvcnnee,
KOraa uaeT coxpaHeHve ocumnnorpaMmmbl B namsiTe. MNog coobeHu-
eM nosiBnsieTcs rpacmyecknin MHANKATOP BbINOSHEHWS onepaLun.
Loading (3arpy3ka): 3710 coobLieHne NosiBNSIETCH Ha AWcnree, Ko-
roa vaeT sarpyska ocuunnorpaMmel 13 namatu. Moa cooblieHvem
nosiBNsieTcs rpadoMyecknii UHAMKaTOP BbIMNOMHEHUS OnepaLmu.

4.2. NMouck n yctpaHeHMe HeucnpaBHOCTEN

1. Ecnu akpaH ocuunnorpada octaetcs TEMHbIM, U Ha HEM HU-
yero He oTobpaxaeTcs nocne BkMoYeHusi npubopa, BeINOMHWUTE cre-
aywolime AencTBus:

1) MNpoBsepbTe, HaAEXHO NW NOAKMIOYEH LUHYP 3MNEeKTPONUTaHWs v B
NOPsIAKE NN UCTOYHUK IMEKTPOIHEPrUM.

2) MpoBepbTe, NPaBUILHO NN HaXaTa KHOMKa BKIMIOYEHNS MUTaHUS.

3) MNocne npoBedeHUs OMUCaHHbLIX Bbllle MPOBEPOK BbIKIOYNTE U
CHOBa BKNtounTe nNpubop.

4) Ecnu npnbop Bce eLle He yaanochb BKIMHOUYNTb, CBSXMUTECH C KOMNa-
Huen UNI-T ans npoBefeHusa peMoHTa ocuunnorpada.

2. Ecnn Ha gucnnee He nosiBAsieTCcs ocuunnorpamma nocre
TOro, Kak Bbl MOAANW CUrHam Ha BxoA ocuunnorpada, BbIMOMHUTE
cnegyrowme 4encTBuS:

1) MNpoBepbTe NpaBUNbHOCTbL NOACOEANHEHMS LLyNa.

2) MpoBepbTe, HAAEXHO N CUrHamMbHBIN NPoBOA NoAkmoveH k BNC-
pa3beMy BXOAHOro KaHana ocuunnorpada.

3) MNpoBepbTe NpaBUNLHOCTb NOACOEAMHEHUS LyNa K OGBbEKTY U3Me-
peHus.

4) MpoBepbTe, reHepmpyeT N 06LEKT N3MEPEHUst curHanbl (Ansa aTo-
ro NoAcoedvHUTE KaHan C [OCTOBEPHO FeHepypyeMbIM CUTHaNoMm K
npobrnemMHoMy KaHary).

5) MNepesanycTuTe npoLecc perncTpaLmmn curHana.

3. WamepeHHoe 3HauveHve amnnuTydbl HanpsbkeHus B 10 pas
6onblLUe Unn MeHblUe, YeM AeCTBUTENbHOE 3Ha4YeHWe:

MposepbTe, cooTBETCTBYET N KO3 DULMEHT ocrnabneHns, BbIGpaH-
HbI ANA AaHHOTo KaHana, koadduumeHTy ocnabneHus, yctaHoBneH-
HOro Ha Lyne.

4. Ocuunnorpamma otobpaxaeTcs Ha Aucniee HectabunbHo.

1) MNpoBepbTe HacTPOWKy UCTOYHUKa nyckoBoro curHana (SOURCE) B
MEHIO HacTpOMKM 3anycka. YA0CTOBEpPbTECH B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTOpbIl AeiCTBUTENbHO NoAaeTcst curHan.
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2) MNpoBepbTe TUN 3anycka: Vicnonb3yinte 3anyck no cdpoHTy (EDGE)
Ans ob6blYHbIX curHanoB u 3anyck no BupeocurHany (VIDEO) ans
BuaeocurHanos. CtabunbHoe oTobpaxeHne ocuunnorpamMmmbl OCTU-
raeTcsi TONbKO MpW NPaBUbHO BbIOPAHHOM pexunme 3anycka.
3) nonpobyiiTe cMeHUTb TMN pa3Bs3ku Bxoda kaHana (COUPLING) Ha
pas3BA3Ky C ModaBfieHMeM BbICOKMX unu Hu3kmx 4vactoT (HF Reject
unm LF Reject cooTBeTcTBEHHO) AN Toro 4tobbl OTUNBLTPOBATH
BbICOKOYACTOTHbIN MM HU3KOYACTOTHBIV LUYM, KOTOPbIA MOXET cTaTb
NMoMeXxon CTabunbHOMY 3arycky.

5. OTcyTCcTBYeT M30OpaxeHne ocuMMNorpaMMbl Nocne HaxaTus
kHonku [RUN/STOP]:
1) MNpoBepbTe, HE YCTAHOBMEH NN PEeXMM 3arycka Ha HOPManbHbIN
(NORMAL) unu oguHouHbii (SINGLE) B MeHto HacTpoiikv 3anycka, u
He npeBblllaeT NN YpoBEHb CUrHamna YCTaHOBMEHHbIN Ha Aucnnee
AnanasoH.
Ecnu 310 Tak, cMectute ypoBeHb curHana B LEHTp Aucnnes unm
yCTaHOBUTE pexum 3anycka Ha aBTomatuyeckuin (AUTO).
2) HaxxvuTe kHonky [AUTO] ans 3aBepLUeHUss HACTPOVKM.

6. CKOpOCTb OTODpaXeHUs CHMXAeTCs MpU BKIIOYEHUN peXnma
BbIGOPKM A@HHBIX C YCpPeAHEHNEM:
1) Ecnu BeinonHseTcsa ycpeaHeHne Gonee vem no 32 ocuunnorpam-
MaMm, CKOPOCTb OToBpaxeHne nagaeT. ATO HOPManbHO.
2) Bbl MOXeTe yMEeHbLUUTb YUCNO OCLMNIIorpaMm, No KOTOPbIM Npo-
U3BOAMUTCS yCPedHEHMe.

7. Ocumnnorpamma oTobpaxaeTcs B CTyneH4aToM BUIE.
1) 310 HopmanbHO. MpuynMHa MOXeT 3aknyaTbCst B TOM, YTO ycTa-
HOBMEH CMULLKOM MarneHbKUin Ko3(PULNEHT rOpU3OHTAmNbHOW pas-
BEpPTKU. Bbl MOXeTe ynyyluTb ropu3oHTanbHoe paspelleHue u no-
BbICUTb KayecTBO OTOOpaXKeHus1 yBenuyeHveM KoadduumeHTta ropu-
30HTanbLHOWN pa3BepTKu.
2) Ecnn yctaHoBneH BeKTOPHbIN pexum otobpaxeHus (VECTOR),
MPUYMHON CTyNeH4YaToro BuAa OCLWNIOrPaMMbl MOTYT CIYXWUTb OT-
pes3ku, CoeaMHAIoLLIME TOYKN 3aperncTpMpoBaHHbIX 3HAYEHWA CUrHa-
na. [ins pelieHuss 3TOM NpoGneMbl YCTAHOBUTE TOYEYHbIV PEXUM
oTtobpaxeHus (DOT).

nasa 5
NMPUNOXEHUA

MpunoxeHune A: TexHU4YeCKne xapakTepPUCTUKU

Ecnn He oroBopeHO MHOe, BCe TEXHWYECKWe XapakTepucTUKW AaHbl

ans pabotel ocuunnorpadgos cepum UTD2000/3000 npu koadhduum-

eHTe ocnabnenus wyna 10X. Ansa Toro 4ytobbl 06ecneynTb COOTBET-

CTBME XapakTepucTuk ocumnnorpada 3asBneHHbIM HUXe, Heobxoau-

MO BbINOSHWUTL CreayoLme npeaBapuTenbHbie YCNoBuUS:

= K MomeHTy npoBepku ocuunnorpad AomkeH pabotaTb Henpe-
pbIBHO He MeHee 30 MUHYT Npu TemnepaType, COOTBETCTBYIOLLEN
YCMOBMSIM 3KCMyaTaLmu.

= Ecnu B npouecce paboTkl TemnepaTypa MeHsieTcst bonee, Yem Ha
5°C, Heobxoammo npoBecTn camokanudposky (Self Cal), koTopas
3anyckaeTcs Yepe3 MEHIO CUCTEMHbIX OYHKLUNA.

[apaHTUpylOTCH BCE XapaKTEPUCTMKN KPOME MOMEYEHHbIX KaK «TUno-

BOEY.

TexHuYyeckme xapakTepucTUKu
Bbi6opka AaHHbIX

mMogenen ¢ noriocow nponyckaHusi ot 150 go
200 MTu)

UTD2000L/2000EX: 1+2% MOmM napannens-
HO ¢ 24+3 n®

KoadhdpuumeHTbl ocnab-
neHvs wyna

1X, 10X, 100X, 1000X

MakcumanbHoe Hanps-
XeHne BXOOHOro CurHa-
na

400 B (nocTosiHHOE nntoc NepemMeHHoe NUKo-
BO€, Npu BXogHOM umnegaHce 1 MOm)

Bpems 3agepku Mex-
[ly KaHanamu (TMNoBoe)

150 ncek

B 3KBUBa-
B pearibHOM
Mopaenb JIEHTHOM
BpeMeHu
pexume
UTD2000C/3000C 500 Ml'uy 251y
Yacrora UTD2000E/3000E 1My 50 My
UTD2052CL 500 MI'y 251y
anckpeTmsaumm
UTD2052CEX/ 1T 50 [T
UTD2102CEX 4 4
Y Mo N peructpaumsim, 0OQHOBPEMEHHO ONs BCEX Ka-
ucrno .
CDEHEHMI HanoB, N MOXeT npuHMMaTb 3HayeHus:: 2, 4, 8, 16,
yepen 32, 64, 128, 256

Mpumevanue: B mogensx UTD2025C, UTD3025C n UTD2025CL va-
CTOTa AUCKpeTM3aumMm B pearnbHOM BpemeHu coctaBnsieT 250 Mlu, a
3KBMBAIIEHTHbIN PEXUM BbIOOPKU AaHHbIX OTCYTCTBYET.

Bxoabl

Mo noctosiHHomy Toky (DC), no nepeMeHHoMy

Paspsi3ka Bxona TOKY (AC), 3ambikaHue Ha 3emnio (GND)

UTD2000C/3000C:

1+2% MOM napannensHo ¢ 2413 n®
UTD2000E/3000E:

1+2% MOM napanneneHo c 2413 n® (ans
mMogfenen ¢ nonocou nponyckaHus 4o 100
Mru)

1+2% MOmM napannensHo ¢ 21+3 n® (gns

BxogHon nmnegaHc
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Fopu3oHTanbHasa cuctema

MHTepnonsaumsa
ocuunorpaMmbl

Sin(x)/x

PaspeLueHue no
ropu3oHTanm

[nvHa 3anucu

512 KBbIb ans kaxgoro kaHana (2x512k)

Imy6uHa coxpaHeHus

25 KBbl6
(UTD2000C/3000C: 2,5 KBbI6
UTD2025C/3025C: 4 KBbIb)

[OunanasoH
KoadpdmumeHTa
rOpPU30OHTanNbHOWM
pa3BepTkM (c/gen)

UTD2000C/3000C:

2 He/pen-50 c/pen (200 MIy, 150 MITw)
UTD2000E/3000E:

5 He/pen-50 c/pen (100 MI'y, 80 My, 60
Mrlu, 40 MI'u)

20 He/gen-50 c/gen (25 MI'w)

UTD2000EX:
2 He/pen-50 c/pen (UTD2052CEX,
UTD2102CEX)

UTD2000L:
5 He/pen-50 c/pen (UTD2052CL)
10 Hc/pen-50 c/gen (UTD2025CL)

MorpeLHoCcTb YacToThbl
AnCKpeTM3aumm n
BPEMEHV 3a4EPKKM

+0,05% (pns noboro BpeMeHHOro MHTepBa-
na He MeHee 1 MC)

MorpeluHoCTb n3me-
PeHNs BDEMEHHbIX
uHTepsanos AT (npu
MOMHow nomnoce npo-
nycKaHus)

O6bl4Has Bbibopka: +(1 MHTepBan BbIGOpKM +
0,05% + 0,6 Hc)

YcpenHeHue >16: (1 nHTepsan Bblibopkn +
0,05% + 0,4 Hc)

BepTukanbHas cuctema

AHnanoro-uucposon
npeobpasosarenb

8-6uTHOE paspelueHne, ABa kaHana 0b-
pabaTbiBalOTCS OAHOBPEMEHHO

(B/gen)

[nanasoH koacpumumeHTa
BepTVKarbHON pasBepTku

UTD2000C/3000C/UTD2000E/3000E:
2 mB/pen — 5 B/gen (Ha Bxoge BNC)
UTD2000L/2000EX:

1 mB/gen — 20 B/gen (Ha Bxoge BNC)

[nanasoH cMmelleHns

= +10 peneHwuin (B Mopensx
UTD2202E/3202E +5 genexui)

OTkniovyaemoe
orpaHuyeHve nonockl

curHana (Tunosoe)

nponyckaHua aHanorosoro

20 MI'y

npwu pasBA3Kke no

yposHio -3 ab)

HuskoyacToTHbIN Npeaen

rnepemMeHHoMy TOKy (no

<10 Ny Ha Bxoae BNC

MorpelHocTb

ANSA NOCTOSIHHOTO TOKa
(B pexxume npocTon

ycpeaHeHuem)

koadbbuLmMeHTa ycuneHust

BbIGOPKM 1Nu BbIOOPKK C

UTD2000C/3000C, UTD2000E/3000E
+4% npw BepTVKanbHON pa3BepTke
2 mB/gen vnun 5 mB/gen

+3% npu BepTMKanbHON pa3sepTke
10 mB/nen — 5 B/gen
UTD2000L/2000EX:

+5% npu BepTVKansbHON pa3sepTke
1 mB/gen vnn 2 mB/pen

+4% npu BepTMKanbHON pa3BepTke
5 mB/pen

+3% npu BepTVKanbHON pa3BepTke
10 mB/gen — 20 B/gen

Hanps>XeHna ans

pexvme BbIGOPKY C
ycpegHeHueMm)

MorpelHoCTb n3mMepeHns

NOCTOAHHOIo CuUrHana (B

UTD2000C/3000C, UTD2000E/3000E
Mpy HyNeBOM BepTMKaNbHOM CMELLEHWN
1 ycpegHeHun no N=16 ocumnnorpamm:
+ (4% OT n3mepeHHoro 3HayeHus + 0,1
nen + 1 mB) npu Bbibope 2 mB/gen unu
5 mB/gen

+ (3% OT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npum Beibope 10 mB/gen —

5 Blgen

www.lightnavigator.ru




Mpu HeHyneBoM BepTUKanNbHOM CMeLLe-
HUKM 1 ycpegHeHun no N=16 ocuunno-
rpamm:

+ (4% OT CyMMbl U3MEPEHHOTO 3HAYEHUsI
1 BEpPTUKanbHOro cMelleHns + 1% ot
BEPTMKaNbHOrO CMeLLEHNST)

Cnegnyet nobasutb 2 MB npw BepTtu-
KanbHOWM pa3sepTke 2 mB/gen —

200 mB/gen;

Cnepnyet nobasutb 50 MB npu BepTu-
kanbHon pa3sepTtke 200 mB/gen —

5 B/pen;

UTD2000L/2000EX:

Mpu HyneBom BepTUKaNbHOM CMELLEHUM
n ycpeaHeHun no N=16 ocumnnorpamm:
+ (5% oT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Bbibope 1mMB/gen unn
2 vB/pen

+ (4% oT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Bbibope 5mB/pen

* (3% oT n3mepeHHoro 3HayeHust + 0,1
gen + 1 mB) npu Bei6ope 10 mB/gen —
20 B/pen

Mpn HeHyneBOM BEPTUKaNbHOM CMeLLe-
HUK 1 ycpeaHeHun no N=16 ocumnno-
rpamm:

+ (3% OT CyMMbl U3MEPEHHOTO 3HAYEeHUst
n cmelleHmns + 1% ot cmeluenus )+ 0,2
aen

Cnepyet no6asutb 2 MB npu BepTu-
KanbHOW pa3sepTke 5 mB/oen —

200 mB/gen;

Cnepnyet pobasutb 50 MB npu BepTu-
kanbHon pa3sepTke 200 mB/gen —

20 B/pen;

3anyck
YyBCTBUTENLHOCTb <1 pen
3anycka

BHyTpeHHuin |+ 5 gen oT ueHTpa gucnnes
[Ounana3oH ypoBHen BHewHun EXT |+ 3 B
3anycka BHewwHun

Exts  |*1°B

MorpelHoCTb YpOBHS +(0,3 pen x B/gen)
3anycka (Tvnosas), BHyTpeHHuI |(B Npepenax + 4 gen ot ueH-

BepHa Ansa curHanos C

Tpa

aucnnest)

hpoHTamm =20 He

BHewHun EXT

+(6%+40 MB)

BHewwHun
EXT/5

+(6%+200 mB)

Bo3moxHOCTU 3anycka

HopManbHbI pexvm/pexvM CKaHMPOBaHWS;
npeaBapuTenbHbIN 3anyck 1 3anyck ¢ 3a-
[epXxKon, perynupyemas rnybuHa npeasapu-

TEJIbHOr o 3anycka

[lnanasoH 3agepxku
3anycka

UTD2000C/3000C/UTD2000E/3000E

100HCc-1,5¢C
UTD2000L/2000EX:
80HC—15¢C

YcTaHOBKa ypOBHS Ha
50% (TvnoBasi)

®yYHKUMSA NPUMEHMMA, ECINI YacTOTa BXOAHO-
ro curHana cocrtaensieT He meHee 50 'Y

3anyck no cgpoHTy

Twn dpoHTa

3anyck no HapacTatoLemMy poHTy, no cna-
fatoliemy ppoHTy, No HapacTatLeMy v
cnapatolemy dpoHTy (B cepun UTD2000C

OTCYTCTBYET PEXUM

«M0 HapacTatoLlemMy 1

cnagatoliemMy poHTY»)

3anycx no AnuTeribHOCTU UMnynbca

MorpelHOCTb M3MepeHns
pasHOCTM HanpsbkeHun AV

(B pexvme BbIGOpPKU C
ycpeaHeHnem)

Mpn oanHakoBbIX HACTPOKKax M yCroBu-
AX OKpY>KaroLLen cpeabl pasHOCTb
HanpsbkeHun AV mexay ABYMst TOYKamu
ocuMnorpammbl nocne ycpeaHeHus no
=16 ocuunnorpammam: * (3% oT u3me-

Pexum 3anycka

(6onbLue, MeHbLUEe, paBHO 3a4aHHOMY 3HaYe-
HWI0) ANt NONOXUTENBHOTO UMMNYIbCa;
(6onbLue, MeHbLLEe, paBHO 3a4aHHOMY 3HaYe-
HWI0) ANS OTpMLUATENbHOro MMMNynbca

LOnutenbHoCTb
umMnynsca

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

3anyck no BugeocurHany*

peHHoro 3HaveHus + 0,05 gen)

MpumMevaHne: KO3PPUUMEHT BEpTUKanbHOM pa3BepTKU B MOAENSX
UTD2025C/3025C coctasnsieT 2 mB/gen — 10 B/nen (Ha Bxoge BNC)

Monoca nponyckaHus

quCTBMTeJ’IbHOCTb

BHyTpeHHU#

IMunkoBoe 3HayeHne 2 gen

3anycka (Tunosas)

BHewHun EXT

400 vB

BHewwHun EXT/5

2B

CraHgapTt
BMAEOCUrHana u Yncno
CTPOK B Kaape

MopaepxmeatoTcs B
ToB NTSC 1 PAL.
[nanasoH Homepos

naeocurHanbl ctaHaap-

cTpok 1-525 (NTSC) u

1-625 (PAL)
Awnanorosas| 1onoca MooyepeaHbIii 3anyck
nonoca nponycka- | Bpems 3anyck no kaHany CH1 (Mo dppoHTy, N0 4NUTENBLHOCTM MNYbCa, No
Cepus Mogenb HUs HapacrTa-
NPONYCKa- | o nHouHbIX|  HUs BAACOCATRATTY
HUA CUrHANOB 3anyck no kaHany CH2 Mo dpoHTy, No ANMTeNsLHOCTY MMNynbea, no
BUAEOCUrHany
;"&%200000/ 8$B§8§gg 25 Mru 25 Mru 14 He *MpumevaHue: moaenwu UTD2025CL, UTD2102CL "
UTD2052CEX/2102CEX He umetoT dyHKumn EXT/5 n dyHkumn 3a-
UTD2042C 40 MI'y, 40 MI'y, 8,7 HC nycka no BuAeoCHrHany
UTD3042C ’
8¥B§82§g 60 My 60 My 5,8 HC W3mepeHus
UTD2082C | 80MIy  [80MIy | 43+c ) s;g;‘;‘;:;gf R eony (AEQT"'
UTD3082C PyuHoit pexum Mexay Kypcopamu, nepecyer
UTD2102C 100 Ml'u, 100 Ml'u, 3,5 HC (AT) B Fepuax (1/AT)
UTD3102C
3HaueHNs  HanpshkeHnst unu
UTD2152C 150 My 1150 Mr'y 2,3 He Kypcopribie PeXuM CriexeHns |BpeMeHn Ans ToYek OCLMIIo-
UTD3152C rpammbi
8¥B§§8§g 200 My 1200 Mr'y 1,8 He Pesm asTomatu- [OnycKkaeTes oTobpaxeHue
- |[Kypcopa npu aBTOMaTU4ecKmX|
UTD2000E/ |UTD2042CE 40 MI'y, 40 MI'y, 8,7 HC HECKUX nsmepexHun N3MepeHmsX
3000E UTD3042CE WamepeHue pasmaxa, aMnanTyabl, MUHUMabHOA
UTD2062CE | 60 MI'y 60 My 5,8 He ro, MaKCUMarnbHOro, CpedHero, cpeaHekBaapa-|
UTD3062CE TUYHOTO HAMPSKEHUs, HAMPSHKEHUSI BEPLUNHLI U
UTD2082CE | 80 MI'y 80 My 4,3 He OCHOBaHUsi MMMysbCa, OTPULATENBHOMO BbIGPOCE
UTD3082CE nepes (POHTOM UMMYNbCA, MOMOXUTENBHOO
UTD2102CE | 100 My {100 MI'y 3,5 He ABTOMaTUueckme |BbIGPOCa Ha (DPOHTE UMMYMLCA, YACTOThI, NEpUo-
UTD3102CE [a, ANUTENBLHOCTW HAapacTaloLLEero 1 cnajatoLLerol
UTD2152CE | 150 MI'y {150 MI'y 2,3 He (PpOHTA, MONIOKUTENBHOTO U OTPULATENBHOIO
UTD3152CE UMMyNbCa, MOMIOKMTENBHOTO M OTPULIATENbHOrO)
UTD2202CE | 200 MI'y {200 MI'y 1,8 HC Ko3(puLMEHTa 3anonHeHUs, 3agepxku 1->2 no
UTD3202CE HapacTalLiemMy 1 cnagarowemy @PpoHTy
UTD2000L |[UTD2025CL 25 My 25 My, 14 HC MaTtematnieckne | .
UTD2052CL 50 MMy 50 MMy 7 HC onepaumu X
UTD2000EX |UTD2052CEX | 50 MI'y 50 My 7 HC CoxDaHeHMe UTD2000C/3000C: 10 rpynn ocumnnorpamm n 10
UTD2102CEX | 100 MI'y 100 MI'y, 3,5 HC OCLWFI)J'IJ'IOFpaMM BapuaHTOB HacTpoek
UTD2000E/3000E, UTD2000L/2000EX: 20 rpynn
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UNI-T UHCTPYKLINA 10 SKCITIIYATALINN: cepuss UTD2000/3000
ocuunnorpamm n 20 BapnaHToB HacTPOeK
BeicTpoe npeobpa- OKHO X3HHUWHra, XammuHra, 3awwmTa oT BHewHuX Bo3aencTeum IP (International Protection)
3oBaHune dypbe BnakmaHa, npsiMoyronbHoe CreneHb 3awumThl: IP2X
(FFT) Touku BbIGOpKK 1024 ToYeK
Purypsbl Jinccaxy |PasHocTb a3 +3° YacToTa KanmbpoBku
Pekomerayemas yactoTa kanmbpoBku — pas B rof
YacTtoTtomep
PaspsagHocTb 6 6uT MpunoxeHune b:
YyBCTBUTEMNLHOCTD <30 B (cpegHekBagpaTuyHoe) MpuHagnexHocTu K ocuunnorpadgam cepum
ToyHOCTb (TMNoBas) +0,05% (+ 1 crnoBo) UTD2000/3000

Oucnnen
Cepus UTD2000C/3000C/ UTD2000L/2000EX
UTD2000E/3000E
Tun TFT c guaroHanbo TFT c guaroHanbsto
145 mm (5,7 gronmoB) [178 MM (7 gtonvoB)
320 (no ropusonHTanu) |UTD2000EX:
x RGB x 240 (no Bep- (800 (no ropu3oHTanm)
TUKanu) NUKCenos x RGB x 480 (no Bep-
P TVKanum) NUKcenos
aspeulenne UTD2000L:
400 (no ropusoHTanu)
x RGB x 240 (no Bep-
TUKanu) nukcenos
LiIBeTHOCTb LiBeTHOM
ApkocTb (TvnoBas)  |Perynupyemas (UBeT)
MHTeHcMBHOCTL 300 ka/m?
noaceBeTku (Tunosas)
Asblk gucnnes PycckuiA, aHrmuinckuin n gp.

*Mpumevanue: Ocuunnorpadsl cepun UTD2000C/3000C (kpome
mogenen UTD2025C/3025C) He wmeloT yHKUMMA YacToToMepa U
perynupoBKu SPKOCTU Aucnnes

Bbixo KOMneHcauum wyna

BbixogHoe Hanpsixe-  |Okono 3 B, ecrnin conpoTuBneHne He Huxke
Hve (TMnoBoe) 1 MOm

YacToTa (TvinoBas) 1 kY

UHTepdenc ooMeHa gaHHbIMU C BHELUHUMU YCTPOUCTBaAMM

CraHpapTHas UTD2000C/3000C/UTD2000E/3000E:
KOHUrypauus 1 USB (D), 1 USB (H)
UTD2000L/2000EX: 1 x USB OTG
[IOMONHUTENbHbIE UTD2000C, UTD2000E/3000E: LAN
oLy UTD3000C: GPIB u LAN
(UTD3025C — goctyneH Tonbko LAN)

WcTOYHUMK NnUuTaHmnA

Hanpsixenve nutanusa |~100-240 B,ygg, 45-440 My, kaTeropus Il

MoTtpebnsiemas Mehee 30 BA

MOLLIHOCTb
Mnaskun npegoxpanutens: 1,6 A, 250 B.
UTD2000C/UTD2000E:
[MpepoxpaHnTenb pacnosioXXeH BHYTPU KOp-
nyca Ha nnarte UCTOYHMKa NUTaHns
UTD3000C/UTD3000E:

Mpepoxpanutens

MpenoxpaHuTenb pacnonoXeH B rHe3ae Ans
LUIHYpa NUTaHus

UTD2000L/2000EX:

MpenoxpaHnuTernb pacnonoXeH BHYTPU KOp-
nyca Ha nnaTe UCTOYHUKA NUTaHus

YcnoBus okpyxaroLiein cpeabl

pabouyas: 0°C — +40°C

Temneparypa XpaHeHusi: -20°C — +60°C

anHy,EI,MTeJ'IbHoe oxnaxaeHue BeHTUNATo-

Cnocob oxnaxaeHus
e pom

OTHocuTENbHAas <90% npwm t° <+35°C
BNaXXHOCTb <60% npwu t° o1 +35°C po +40°C
BhicoTa pabouyas: go 3000m

XpaHeHus: go 15000m

Macco-rabapuTHble XapaKTepUCTUKK

UTD2000C |UTD3000C |UTD2000L
UTD2000E  |UTD3000E |UTD2000X
Paamepb! |OnuHa 320 mm 320 mm 306 mm
nybuHa 150 mm 150 mm 122 mm
BbicoTa 130 Mm 292 MM 147 mm
Macca Bes ynakoBku |2,5 kr 4,9 kr 2,2 kr
C ynakoBkow  |4,0 kr 6,8 kr 3,3 kr
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CTaHpapTHbIe NPUHAANEeXHOCTH

e [lBa naccuBHbIX Wyna (cM. WNHCTpykumio Mo akcnnyaTaumm nac-
CVIBHbIX LLyMoB) AnvHon 1,2 m ¢ ocnabnexnem 1:1 (10:1), cooTBeT-
cTBytowmx ctaHgapty EN61010-031: 2008.

Kateropun nepeHanpsikeHusi: 150B, karteropusi || — B nonoxeHuu
nepeknoyaTens koagduumeHta ocnabnexms 1X; 300B, kateropus |l
— B nonoxeHun 10X

o lUHyp nuTaHua

e VHcTpykumsa no akcnnyataumm

e [luck c nporpaMMmHbIM obecrieyeHnem K ocuunnorpadam
UTD2000/3000

e USB «kabenb: ¢ mopgenammn UTD2000C/3000C/2000E/3000E —
kabenb UT-D06; ¢ mogenamu UTD2000L/2000EX — kabenb UT-D05
[OononHutenbHble NPUHAANEKHOCTU (onuumn)

e Mopgenu cepun UTD2000C/2000E: mMoaynb NopkmnoveHus K no-
kanbHon cetn LAN — UT-MO1

e Mopgenu cepun UTD3000C/3000E: mMoaynb nopkntoveHust K no-
kanbHon cetn LAN — UT-M05

e Mopgenu cepumn UTD3000C: GPIB-mogyns— UT-M02

[na 3aka3a cTaHOapTHbIX W OOMNOMHUTENbHBIX NPUHAOMEXHOCTEN
obpatutecb k mecTHomy gunepy UNI-T,

MpunoxeHune B: Yxoa n uncrtka

OO6Lee o6cnyxuBaHue

He xpaHuTe n He ocTaBnsawTe ocuunnorpad B MecTax, rge Xuako-
KpUCTanmmM4yecknin aucnnew B Te4eHue AnuTenbHOro BpemeHun byaet
NoABEPXXEH BO3AEWCTBMIO MPSIMbIX CONHEYHBIX MyYei.

BHumaHume! Bo mnsbexanue yuwepba ocuunnorpady wmnu wynam He
JonyckanWTe nonagaHue Ha HUX CMpeeB, XWAKOCTENW U pacTBopuTe-
nen.

Yucrka

MpoBepsante ocuunnorpad W LWynbl C YaCTOTON, COOTBETCTBYHOLLEN
ycnoBusiM paboTbl. [INs O4YUCTKU HapY>XHOW MOBEPXHOCTW OCLIMIIIO-
rpada BbINOMNHWTE creayoLlne AeNCTBUS:

1. Msirkon TkaHblO yAanuTe Mblfib C NOBEPXHOCTWU ocuunnorpada u
LynoB. ByabTe OCTOPOXHbBI MU OYUCTKE CTekna Avcnnes, 4Tobbl He
OCTaBWTb LlapanviH Ha ero NoBepPXHOCTY.

2. Ncnonb3yiTe BNaxHyto, HO 6e3 cTekarloLmx Kanemnb, MArKylo TKaHb
Ans 4uctkn ocumnnorpada. He 3abyabte npegBapuTenbHO OTKIO-
YT NUTaHue. Micnonb3yinTe Body Uu Markoe motoLlee cpeacTso. Bo
n3bexaHve noBpexgeHns ocumnnorpada unu LwyrnoB He UCMonb3yn-
Te abpasuBHblE N XMMUYECKNE YNCTALLME CPeaCcTBa.

OcTtopoxHo! Bo u3bexaHne KOpOTKOrO 3aMblkaHWs
VNV MOMyYeHWUs TpaBM U3-3a MPUCYTCTBUS BRarw,
obecneybTe NONHyO NPOCcyLLKy npubopa nepes Noa-
KMIOYEHWEM NUTaHus.

* ok Kk

B HaCTOALLYH UHCTPYKLUUIO MOTYT ObITb BHECEHbI M3MeHeHus 6e3
npeaBapuUTenbHOro yseaomMneHus.

VHCTpYKUMIO MOXHO ckayaTb Ha www.lightnavigator.ru
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