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FapaHTUiiHbIe 06s3aTenbLCTBa

Komnanusa rapaHTupyeT oTcyTcTBUE AedeKTOB Kak B MaTepuanbHown
YyacTu, Tak B (DyHKLMOHANbLHOCTY Npubopa B TeYeHne Tpex NeT co AHA
MOKYMKN NEPBUYHBLIM MOKynaTenem y Hawlen koMnaHun. FapaHTuinHbIN
CPOK Ha MpvHaAnexHocTn, Bknoyvas wWwynel, 6atapen n agantep, co-
ctaBnseT 12 mecsaues. [apaHTMs pacnpocTpaHsieTcs TOMbKO Ha nep-
BMYHOrO MoKynatens n He MoXeT OblTb pacnpocTpaHeHa Ha TpeTbux
nmu.

Ecnu B usgenuu Bo3HmKna HeMcnpaBHOCTbL B TeYeHue nepuoga Aew-
CTBUS rapaHTuW, Hawa KOMMAaHUS BbIMOMHUT PEMOHT HeWCrpaBHOro
nsgenuvis, He B3Mas nnaTy 3a CMeHHble YacTu n paboty, nmbo 3ame-
HUT HeucnpaBHoe u3genve. fletanu, MoAynu N CMeHHbIe YacTh MoryT
ObITb HOBBIMW UMM OTPEMOHTUPOBAaHHbLIMK. Bce 3ameHeHHble geTanu,
MOAYNN U NepexoasT B COBCTBEHHOCTb HaLLe KOMNaHUW.

Y106bI NONY4YNTHL CEPBUCHOE OBCIYXMBAHWE B COOTBETCTBUM C rapaH-
TUHBIMX 005i3aTenbCTBaMK, NMOKynaTenb AOMMKEH YBEAOMUTb Hally
KOMMNaHWI0O O HEUCMPaBHOCTM [0 WCTEYEHWS rapaHTMIAHOTO Cpoka.
Mokynatenb HeceT OTBETCTBEHHOCTb 3@ YMakoBKY W AOCTaBKYy Hewc-
NPaBHOrO M3AENNs B CEPBUCHBIN LIEHTP, HAa3HAYeHHbI Hallen Kkommna-
HWeRn, B CONPOBOXAEHUM KONWUN JOKYMEHTa O MOKYMKe n3penus.
HacToswas rapaHTus He nokpbiBaeT niobble AedekTbl, HencnpaBHoO-
CTU N MOBPEXAEHWUS, Bbl3BaHHbIE HENPaBUIIbHbIM UCMOMNb30BaHMEM
UM HenmpasUIbHbIM OOCNyXUBaHWeM u3genusi. Hawa komnaHus He
6yaeT umeTb 0653aTENbCTB MO BLINOMHEHWUIO 0BCNYXUBAHNUA U3enus
Mo 3TOM rapaHTUK, CBS3AHHOrO C: @) PEMOHTOM HEeWCnpaBHOCTEMW,
BbI3BAHHbIX MOMbITKAMW MOHTaXa, PeMOHTa WM TeXHU4eckoro o6-
CNyX1BaHWs 13genvs nogbMu, He SBNAWMMUCA NPeAcTaBUTENSMU
Halen KomnaHuu; 6) PeMOHTOM HEeWCNPaBHOCTEWN, BbI3BAHHbIX He-
NPaBuUIbHBIM UCNOMbL30BAHWEM MUNW NOAKMIOYEHNEM HECOBMECTVMOTO
o6opyaoBaHWs; B) PEMOHTOM MOBPEXAEHWUA UMW HEWUCMpaBHOCTEW,
CBSAI3aHHbIX C MCMOMb30BaAHNEM HELUTaTHbIX UCTOYHWKOB MUTAHWS; T)
obcnyxvBaHnem u3fenus, kotopoe 6biNo MOAUMMLMPOBAHO UMK
WHTErpupoBaHo C APYrMMW M3genusMu B criydae, ecnm addekT oT
3TON MoAMMUKaLMN UNU MHTErpaumun yCrnoXHseT unu yBenvunsaet
BpPEMSsi CEPBMCHOMO OBCMY>XMNBaHWS.

Caskutech ¢ bnvxaivm LLeHTPOM Npofax 1 obcnyxunBaHust komna-
HuM OWON, 4T06bl NOAYYNTb MOSMHYK KOMWIO FapaHTUMHOMO 3akrio-
YeHus.

3a ucknoyeHmeM nocrnenpoaaxHoro o6¢cnyxmBaHusa, onMcaHHo-
ro Bbiwle, komnaHusas OWON He npeanaraeT HAKaKUX rapaHTUn Ha
obcnyxuBaHue, onpeaerieHHO 3asiBNEHHOe UMK OnocpefoBaHHO
o0603Ha4YeHHoe, BKIioYasi, HO He OorpaHW4YMBasicb noApasymeBa-
IOLWMMUCS rapaHTUsIMM Ha TOBapHble KayecTBa U COOTBETCTBME
cneuymanbHbiM 3agavyaM. Komnanma OWON He npuHuMMaeT Ha
cebs OTBETCTBEHHOCTb 3@ KaKON-NMb60o HeNnpsiMOW, YMbILWMNEHHbIN
WUnu onocpeaoBaHHbIN yuep6 npubopy.

www.testers.ru
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naBa 1
OBLWME TPEBOBAHUA TEXHUKU
BE30OMACHOCTHU

Bo n3bexaHne nonyyeHus TpaBM U NoBpexaeHus npubopa unu noa-
COEAMHEHHOro Kk Hemy obopyAoBaHWs, Npexae Yem NpucTynuTb K pa-
6oTe ¢ NpMBOpPOM, BHMMATENBbHO MPOYTUTE HMKECcHeaytoLyo UHdop-

Maumio no 6esonacHon paboTe. YTobbl MCKNIOUNTL BO3MOXHbIE Onac-

HOCTW, Npubop paspeluaeTcss MCMONb30BaTb TOMbKO B YKa3aHHbIX B

WHCTPYKLUMN Liensix.

TexHuyeckoe obcnyxuBaHue npubopa MOXeT NPOBOAUTbL TOMbKO KBa-

NMULMPOBAHHbIV NepcoHarn.

Bo usbexaHve Bo3ropaHvs unm nony4yeHns Tpasm:

e [paBunbHO NoagcoeAuHsWTe WyN. 3a3eMnsAOLWNA BbIBOA LLyNa
COOTBETCTBYET HyreBou ¢ase npubopa. He nopcoenuHsiite 3a-
3eMNALLMIA BbIBOA LLlyna K MONoXuTensHon gase.

e lcnonb3yinTe Haanexawumn WHyp NUTaHuA. [ns nutasus npu-
6opa vcnonb3yTe TOMbKO LUHYP, BXOASALWMIA B KOMMNIEKT NOCTaB-
KM 1 cepTUULMPOBaHHBIN ANS NPUMEHEHWS B BalLen CTpaHe.

e [lpaBUNbLHO NOACOEAUHANTE U OTCOeAuHANTe npubop oT
n3mepuTtenbHon uenu. Korga wyn nnu namMeputenbHbIA NpoBog
NOACOEeANHEHbI K UCTOYHUKY HanpshKeHUsi, He MOACOeANHANTE U
He OTCOEAMHAWTE LUyM UMM U3MEPUTENbHbIA NPOBOA CryYanHbIM
obpa3zom.

o [pubop Tpebyet 3aszemnenHus. [laHHbIn nNpubop 3asemnsieTcs
Yyepes 3a3eMsLLMA NMPOBOA B LUHYpe nuTaHus. Bo nsbexaHve
NMOPaKEHUS 3MEKTPUYECKMM TOKOM 3a3eMMsioLMin nNpoBoa Aori-
XeH OblTb nogkntodeH k 3emne. Mpubop aomkeH ObITb Hagnexa-
lWwmm obpasom 3asemrieH, npexae Yyem OyayT npousBefeHbl Ka-
Kne-nnmbo NoaKMoYEeHNs K ero BXOAHBIM UMW BbIXOAHBIM rHe3fam.
Mpu nuTaHUMM OT ceTU NMepeMeHHOro Toka He AonyckKaeTcs
HanNpsMyH U3MepsTb HanpsXkeHUWe UCTOYHUKA MUTaHus, no-
CKONbKY 3a3emJieHMe U3MepuUTerbHOW CXeMbl U 3a3emnsio-
WM NPOBOA WHYpPa NUTaHUA COeAUHEHbI.

e O3HakoMbTeCb C npeferibHOM OOMYCTMMOM Harpy3kom Ha
BCeX BXOAHbIX rHe3gax. Bo nsbexaHune Bo3ropaHusi unv nopa-
XKEHUS 3NEeKTPUYECKMM TOKOM NpOBepbTe BCE yKa3aHHble 3Have-
HUS OOMYCTUMOMN Harpy3ku W MeTKW, HaHeCceHHble Ha npubop.
Mpexae 4yeM nogaBaTh CUrHamn Ha BXofHble rHe3aa, obpatutecsk k
MHCTPYKUMK 3a bonee nogpobHoW nHopmaumen o [onyCcTUMOW
Harpyske.

e He paboTtaiite ¢ npMbopom C OTKPbITbIM Kopnycom. He go-
nyckaeTcsi UCMomnb3oBaHWe npubopa Mpu CHSATbIX NaHensax unu
JeTansix kopnyca.

e Wcnonb3yiTe NpaBUNbHble NpeAOXpPaHUTENN. YCTaHaBnuBam-
Te B Npubop TONbKO NPefoXpaHUTENM LITATHOTO TUMa U C Haarne-
Xalymu xapaktepucTMkamm.

e WsberalTe uamMepeHU B LieNAX C OTKPbITbIMU MPOBOAHUKA-
MU. Bo nsbexaHne nopaxxeHus anekTpuyeckMm TOKOM 1 noryye-
HVSA TpaBM ByabTe OCTOPOXHbI Npu paboTe C OTKPbITLIMU cCoeau-
HEHUSIMU U KOMIMOHEHTaMU.

e He ucnonb3yiTte npubop nNpu Hanuyuu nOOLIX NoBpexae-
Hui. Ecnun Bbl Nnogo3peBaeTe, 4To B nNpubope BO3HWKIM MOBpe-
XOEHUs, Mpexae Yem NpoforkaTh ero aKchnyartauuioo, otaante
€ro Ha NMpPoBepKy KBannuULMpoBaHHbIM crelmanucTam.

e MWcnonb3aynte ocuunnorpad B XOpOLIO NPOBETPMBaEeMOM
nomelleHMn. YaoctoBepbTech, YTo obecnevmBaeTcs Haanexa-
Las BeHTUnAumsa npubopa.

e He paboTaiTe c npnbopom BO BraxHoOW cpeae

e He pa6oTaiiTe c npu6opom Bo B3pbIBOONAcHOM aTtmocdepe.

e [loapepxuBanTe NOBEPXHOCTb NPUbBOpa YMCTON U CYXON.

maBa 2
TEPMWUHbI U CUMBOIJ1bl TEXHUKU
BE3OMNACHOCTHU

TepMUuHbI mexHUKU 6e3onacHocmu
TepMuHbI B AaHHON WUHCTPYKUUU. Bbl MoxeTe BCTpeTuTb crnenyto-
uime TepMnHbl B TEKCTE MHCTPYKLNN:

A MpeaynpexaeHue!
OnucbiBaeT ycrnoBust U AeNCTBUSA, KOTOPble MOTYT NPeAcTaBnsAThb Yrpo-
3y XXWU3HW NONb30BATENSA UM NPUBECTM K NOMYYEHWIO TPaBMbI.

A BHumaHwue!

OnuckbiBaeT ycnoeust U AeWCTBUS, KOTOPble MOTYT MPUYUHWUTL Bpen
npubopy unu gpyromy obopygoBaHuio

TepMuHbI Ha Nnpubope. Bbl MoxeTe BCTPeTUTL CreaytoLime TepMuHb!
Ha kopnyce npubopa.

2

Danger — npegynpexaeHne o HENOCPeACTBEHHO Yrpo3e NosyyeHns
Tpaem

Warning — npegynpexaeHvue O MoTeHuMarnbsHOW yrpose Momy4YeHus
Tpasm

Caution — npegynpexaeHue o noTeHUManbHoi yrpose npuéopy unu
ZApyromy o6opyaoBaHuio

Cumeosibl mexHuUku 6ezonacHocmu
OnacHoe HanpsixeHve

ObpaTnTech K MHCTPYKLMK

Bbixopg 3aWwmTHOro 3asemneHust

Bbixog 3asemneHus Kopnyca

- oplp

Bbixopg 3a3emnenus N3MEPUTESIbHbIX CXEeM

Bo n3bexaHue nonyvyeHuns TpaBm M NoBpexaeHus npubopa unv nog-
COEAMHEHHOIO K HeMy 0GOpYAOBaHWSI BHUMATEMbHO MPOYTUTE HUXKE-
cnepaytoLlyto nHpopmaumio no 6esonacHom pabote. YTobbl UCKNOYNTL
BO3MOXHbI€ OMacHOCTU, NpUBop paspeLlaeTcs UCNoNb30BaTh TOMBKO
B YKa3aHHbIX B MHCTPYKLUUMN LIENSIX.

A MpepynpexaeHue

YeTbipe kaHana ocuunnorpada aneKkTpu4yeckn He M30NMPOBaHbI
Apyr ot apyra. Bo nsbexaHue KOpoTKUX 3aMblKaHMI, He gonyc-
KaeTCA NOACOeAUHATb 3a3eMiieHue ABYX LYMNOB pa3HbIX KaHa-
NOB K ABYM pa3fiMyHbIM HEN3OJIMPOBAHHbLIM YPOBHSIM NMOCTOSIH-
HOro HanpsXeHus.

CxeMma 3a3eMneHusi ocumnorpada:

poseTka
wyn ocuyunnorpadg 3MeKTpoCceTH
i . 2 : 5]
4
cuggana LUHYP NUTaHKA
-
BbIBOA @
3azeMneHus

He ponyckaeTcs M3MepeHMe MOLLHOCTM MEPEMEHHOro Toka, ecnut
ocuunnorpad, 3anuTaHHbIA OT 3MIEKTPOCETU NEPEMEHHOIO ToKa, NoA-
KMtoYeH Yepesa nopT K KOMMbIOTEPY, 3anUTaHHOMY OT ANEKTPOCETH.

A MpepynpexneHune

Bo unsbexaHue noxapa unm nopaxeHus anekTpudecknuM TOKOM, ecrnuv

Ha BXoA npubopa nogaeTcsi HanpsPKeHWe Bbille C MUKOBLIM 3HAYEHU-

eM 42 B (co cpegHekBagpaTtuyHbiM 3HadeHnem 30 B), a Takke B Ue-

nsx ¢ MolHocTblo Gonee 4800 B-A, npuaepxvBanTe cregyroLimx
yKa3aHWi:

e Vicnonb3yiiTe TOMbKO M3ONMUPOBAHHbIE LUYMbl U U3MEpPUTESNbHbIE
nposoaa.

e [lepen Havanom paboTbl ocmaTpuBaWiTe LyMbl, U3MEPUTENbHbIE
npoBoAa U NpUHaANEXHOCTU Ha NpeaMeT MexaHW4ecKux Mnospe-
XKOEHUI N 3aMeHsNTe UX B criyvyae obHapy>KeHUs TaKoBbIX.

e OrtcoepuHsaiiTe oT Npubopa Bce LUyMbl, U3AMEPUTENbHbIE NPOBOAA
1 NPUHAAMEXHOCTH, KOTOPbIE B AAHHBLIA MOMEHT HE UCMOMb3YHT-
csa B paboTe.

e [lo 3aBepleHun ucnonb3oBaHus oTtcoeanHante USB-kabenb,
COeAVHALLMI ocuumnorpad 1 KOMNbOTEp.

e He nopaBante Ha Bxoabl npubopa HanpsKeHWs! BbiLE HOMMU-
HanbHO AonycTumbix. C OCTOpPOXHOCTbIO paboTaliTe npu ocnab-
neHnn namepuTenbHbIX NPoBoAoB 1:1, MOCKOMbKY HanpshkeHue,
nofaHHoe Ha KOHUbl MpoBOAOB, OyAeT nepefjaHo Hemnocpef-
CTBEHHO Ha npubop.

e He vcnonb3yiiTe OTKpbITbIEe MeTannuyeckve pasbembl Tuna BNC
1 «6aHaHOBOro» TUNa.

e He BcTaBnsnTe meTannmyeckue npegmeThl B rHe3aa npubopa.

Maea 3
BbICTPOE HAYAJO PABOThHI

3.1. BBogHas nHdopmauus o6 yctponcrTee
ocuunnorpada

B aTom pasgene paetcsa npocTtoe onucaHve paboTbl U yHKUMIA ne-
pe,E]HeIZ naHenn ocuvmnorpacba, KOTOpaaA Nno3BOSIUT BaM B KOPOTKUE
CpOKM Nepewitn kK paboTe ¢ ocuunnorpadom.
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3.1.1. NepedHsisi naHenb

Ha nepepHein naHenu pacnonoxeHbl MOBOPOTHbIE Perynatopbl u
dyHKUMOHanNbHble KHoMkW. MATe kHonok (F1-F5), BbICTpOeHHble B
ctonbel, NpeacTaBnsloOT cobon KHOMKM paboTbl ¢ MeHto. lNpoune
KHOMKN — 9TO (PYHKLMOHAmNbHbIE KHOMKW, C MOMOLLBI0 KOTOPbIX Bbl
MOXeTe BbI3biBaTb MEHIO YMPaBMeHNs pasnnyHbIMM QyHKLUMAMU nnn
HanpsiMyto 3anyckaTb BbIMOMHEHME OnpeaeneHHbIX PyHKLMNA.
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PucyHok. 3.1. MNepeaHssa naHenb ocuunnorpadga

1. O6bnacTtb oTobpaxkeHWs1 faHHbIX (3KpaH)

2. KHonku paboTbl C MEHIO: cnyXart Ans Bblbopa aIeMEHTOB MEHIO B
npaBou YacTu gucnnes.

3. O6nacTb opraHoB ynpaBreHusi (KHOMKM 1 MOBOPOTHbIE PerynsTo-
pbi)

4. Bbixop TecToBoro curHana (5B/1klMy) Ans komneHcaumu Lyna.

5. Bxoabl M3MepuTenbHbIX KaHarnoB A UCCNeAyeMbIX CUTHarNoB

6. MopT USB-xocT: ucnonb3yeTcs Ansi nepefadv AaHHbIX, kKoraa
BHELLHWe ycTpoiicTBa ¢ MHTepdenicom USB nogcoeanHstoTes k oc-
umnnorpady Kak k BegyLuen cucteme («xocT-cuctemey). Hanpumep,
[OT1s1 COXpaHEHUs! OCLUINNOrpaMmMbl Ha GnaLl-KapTy namaTy ee Tpeby-
eTcsl NoAKIMIoYUTE K 3TOMY MOpTY.

7. BolknoyaTtenb NUTaHus.

3.1.2. 3a0Hs5 naHenb

PucyHok. 3.2. 3agHsis naHenb ocumnnorpadga

1. PykosiTka

2. PelleTkun BeHTUNATOPaA

3. BxogHoe rHe3go Ansi WHypa NUTaHns OT 3neKTpoceTn

4. Hoxku, no3sonsoLme perynMpoBaTh yron HaknoHa ocuunnorpadga
5. MopTt USB-ycTponcTBO: MCnonb3yeTcs ANnst nepeaayn AaHHbIX,
Korga ocumnrorpad nNoAknoYaeTcs K BHELUHeMY 060pyaoBaHUIo Kak
BEAOMOE YCTPOWMCTBO. Hanprmep, 3TOT NOPT NO3BOMSIET NOACOeaN-
HSTb ocumunnorpad k nepcoHanbHOMY KOMMbIOTEPY NO UHTEpdeicy
USB.

3.1.3. MaHenb ynpaeneHusi (KHOMKU u pe2ynsimopbl)

1. Mone dyHKLMOHanNbHbIX KHOMOK: BCEro 6 KHOMoK

2. MNMone ynpaBneHus ropusoHTansHouW wwkanon «Horizontal» ¢ ogHown
KHOMKOW 1 ABYMSI perynsiropamu:

perynsitop, ynpaensioLwmin no3vument 3anycka ocuunnorpammel «PO-
SITION», perynsatop ropu3oHTaneHon passeptku « SCALE» u kHomnka
BbI30Ba MEHI0 HACTPONKM ropu3oHTanbHon cnuctemsl «HOR».

3. ObnacTtb ynpaBneHus 3anyckom «Trigger» C OABYMS KHOMKamu u
OfHVM pPerynsaTopom:

Perynatop ypoBHsi 3amycka U ABe KHOMKU ANA HacTPOWKM CUCTEMbI
3anycka.

4. KHonka «Copy»: OTa KHOMKa CnyXuT anst 6bicTporo BbizoBa hyHK-
UMM coxpaHeHus AaHHbIXx Save B MeHio dyHkumn Utility. Haxatne
3TOW KHOMKWN AaeT TOT Xe pe3ynbTaT, YTo U BblIbop onuun Save B Me-
Hio Save. B 3aBMCMMOCTM OT BbIGPAHHOTO TUNa COXpaHAEMbIX AaHHbIX
B MEHI0 Save, npu HaxaTum 3TON KHOMKM MOXeT ObITb coxpaHeHa
ocuunnorpamma, KoHdurypauusi napamMeTpoB Wnu KU3obpaxeHue c
3KpaHa.

5. MNone ynpaBneHuss BepTukanbHow LWkanon «Vertical» ¢ nATbiO
KHOMKamu 1 TpeMs perynsropamu:

Knonkn «CH1» — «CH4» oTBeyvatoT 3a paboTy ¢ meHto kaHanos CH1 —
CH4. Krnonka «Math» cnyxuT ansi paboTbl C MEHI0O MaTeMaTU4eCKmX
onepauui, BKMYawllee LecTb BUAOB onepauuin: (+, -, x, /, FFT
(6bicTpoe npeobpasoBaHune dypbe)). MoBopoTHbIN perynaTop «Posi-
tion», ynpaensiowmini NONOXEHNEM OCLUMIIOrpaMmbl B BbIGPaHHOM
kaHane, n gga perynstopa «Scaley, ynpaBnsiowWmx BepTUKanNbHOW
pa3BepTKOl BbIGpaHHOro KaHana.

6. Perynatop M (MHOrodyHKUMOHanbHbIV PErynsaTop): Koraa B MeHo
nosiBnsieTcs cumon M, 3TO O3Ha4yaeT, YTO Bbl MOXeTe HacTpouTb
3HauveHve unu BblIbpaTb MyHKT MEHI0 C NomoLlbio perynstopa M. Bel
MOXeTe HaxaTb Ha Hero, YTobbl 3aKpbITb MEHIO CrieBa Unu crpasa.

B

CH1

CH2

CH3 Math

= CH4

PucyHok. 3.3. O6Lwmii BuA naHenu ynpaeneHus

3.2. O3HakoMneHue ¢ nHTepcencoM Nnonb3oBaTens
123 456 4 7 8

10
11
12

19 18 17 16 15

PucyHok 3.4. MNprMepHbIn BUA amcnnes ¢ nHtepdencom nornbL3osa-
Tens

1. O6nactb 0TOGpaXxKeHWs1 ocLMNorpamMmmbl

2. Mngukatop Run/Stop (3anyck/octaHoBKa)

3. MlHaukaTop COCTOsIHMS 3anycka, MPUHUMAIOLLMIA 3HAYEHUS:
Auto: ABTOMaTU4eCKuin pexum, Npu KOTOPOM OocuunnorpaMmMa
dopmmpyeTcs 6e3 nyckoBOro curHana.
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Trig: dhopMMpoBaHMe ocUMmorpaMMbl NMpU BbINMOITHEHWUN YCIOBUSI
3anycka.
Ready: [laHHble HakannvBalTCA 4O 3arycka B OXUAaHUN MycKo-
BOro curHana.
Scan: HenpepbiBHbI c60p AaHHbIX U POPMUPOBAHUS OCLIMIIIIO-
rpaMmbl.
Stop: OcTtaHoBKa cbopa faHHbIX.
4. [1e BepTUKarnbHble CUHUE MYHKTUPHbIE NUHUM NOKa3biBaOT NO3n-
LM KYpCOPOB rOPU30OHTArbHOW LLKarbl MPU KYPCOPHBIX N3MEPEHUSIX.
5. Ykasatenb T, nokasblBaloLLMN NO3NLIUIO MOMEHTA 3anycka Ha ropu-
30HTanbHON LWKarne.
6. Mapkep, nokasbiBalOWMIA MO3ULMIO MOMEHTa 3amnycka Ha Bcew
ANVHE OCLUNNorpaMmMbl BO BHYTPEHHEN NaMATy.
7. B aTOM none nokasaHO TeKyllee 3HayeHue no3uuum 3anycka no
rOpu3oHTanu, n oTobpaxkaeTCsi NMOMOXeHWe TEKyLLEero okHa BO BHYT-
pPeHHeN NamaTu.
8. NHpukaTop nogknoyeHHoro k ocuunnorpady USB-Hakonutens.
9. HpukaTop KaHana, MeHI0 KOTOPOro OTKPbITO B A@HHbI MOMEHT.
10. Ocuunnorpamma curHana B kaHane CH1.
11. OnemeHTbl NPaBoro pyHKLMOHANBHOTO MEHHO.
12. Ocuunnorpamma curHana B kaHane CH4.
13. Ocuunnorpamma curHana B kaHane CH3.
14. Ocuunnorpamma curHana B kaHane CH2.
15. Tekywmn Tun 3anycka:
- N0 Bo3pacTaroLemy PpoHTY
\-no HucnagatoLemy poHTY
W™ - 1o CMHXPOVMMYNbCY CTPOKM BuaeocurHana
»@ - [0 CUHXPOMMMYSILCY Kaapa BugeocurHana
OTob6pakaemoe 3HaveHve MokasbiBaeT BENUYMHY YPOBHS 3anycka B
COOTBETCTBYHOLLEM KaHarne.
16. NHaukaTopbl TuNa M3MepeHns 1 M3MEPEHHOro 3Ha4YeHNs B COOT-
BETCTBYIOLEM KaHane. VHaukaTop Tvna M3MepeHuUsi MOXET MpUHU-
MaTb CrieflyloLme 3HaueHns:
F — yacTtoTa curHana
T — nepuop curHana
V — cpegHee 3HayeHue curHana
Vp — pa3max curHana (pasHuua mMexagy MakCUMarbHbIM U MUHU-
MasbHbIM NMUKOBbLIMY 3HAYEHUSIMU)
Vr — cpefHekBagpaTMYHOE 3Ha4YeHue curHana
Ma — makcumanbHoe 3HavyeHve amnnuTyapl
Mi — MMHUManbHOe 3HaYeHne aMnNNUTyabl
Vt — 3HayeHVe HanpsXeHUs1 Ha NIOCKOM BEPXHEM y4acTKe CUrHa-
na
Vb — 3HayeHVe HanpsKeHUst Ha MIIOCKOM BEPXHEM y4vacTke Cur-
Hana
Va — amnnutyaa curHana
Os — BeNnMyMHa NONOXUTENBHOTO BbiGpoca Ha (hpoHTe curHana
Ps — BenuuuHa oTpuuaTtensHoro Belbpoca nepen poHTOM cur-
Hana
RT — BpeMs HapacTaHusa nepeaHero poHTa curHana
FT — Bpems yObiBaHMst 3aaHero poHTa curHana
PW — wimpuHa nonoxutensHoro umnynsca (+D)
NW — wupuHa oTpuuartensHoro umnynbsca (-D)
+D — k03PPULMEHT 3aMNONHEHUSI MONOXUTENBHOIO UMMNYrbCca
-D — koathbPMLMEHT 3anoNHEHNS OTPULATENBHOTO UMMNYTbCca
FRR - Bpems mexay HapacTarLLmMm (pOHTOM NepBOro nMnysbca
curHana A v HapacTalwmm (HOPOHTOM NePBOro MMMynbca CUrHa-
naB.
FRF — Bpems mexay HapacTarowmum (hpoHTOM NepBoro nMmnysbca
curHana A u Hucnagawwym ppoHTOM NepBOro MMMNynbca curHa-
naB.
FFR — Bpemsa Mexay HucnagaLumm (poHTOM NepBOro nMnysbca
curHana A v HapacTalwmm (OPOHTOM NePBOro MMMynbca CUrHa-
naB.
FFF — Bpemsa mexpy ybbiBaiowyMm (OpOHTOM MepBOro mumnyrnbca
curHana A n HucnagaowymMm ppoHTOM NepBOro MMNynbca curHa-
naB.
LRF — Bpems mexagy HapacTarowmum hpoHTOM NeEpPBOro MMnysbca
curHana A 1 Hucnagawwmm (POHTOM NOCMedHEero umnynbca
curHana B.
LRR — Bpemsi Mexay HapacTatroLwmm ppoHTOM NepBOro uMnynsca
curHana A u HapacTawwuMm ¢poHTOM MNOCneAHero uMnynbca
curHana B.
LFR — Bpemsa mexay HapacTatoLwmmMm (opoHTOM NepBOro nMmmnynbca
curHana A 1 HucnagawowyMm (POHTOM MOCMedHEero umnynbca
curHana B.
LFF — Bpemsa mexay Hucnagaowmm (poHTOM NepBoro ummnynbca
curHana A 1 Hucnagawwym (POHTOM NocnedHero uMmnynbca
curHana B.
PD - BenununHa 3agepxkun A—B F
ND — senununHa 3agepxkm A—BE.

TR — cpeaHekBagpaTU4HOE OTKNOHEHWE 3a Nepuos,

CR - cpepHekBagpaTW4HOE OTKIIOHEHME MO BblAENIeHHOMY WH-

Tepsany

WP — koadpduLMEHT 3anonHeHns

RP - dpasza

+PC — 4y1cno NonoXuTernbHbIX MMMYNbCOB

-PC — uncno otpuuatenbHbIX MMNYNbLCoB

+E — yncno HapacTatowmx ppoHTOoB

-E — yncno Hncnagarowmx ppoHTOB

AR - nnowaab

CA - nnowagb 3a nepuop
17. 3HayeHVe nokasbiBaeT TEKYLLYIO ATNNHY 3anuCH.
18. 3HayeHne NokasbiBaeT YacTOTy MyCKOBOrO curHana.
19. 3HayeHve nokasbiBaeT TEKYLLYIO YacTOTy AUCKPeTM3aLnu.
20. 3HaveHVsa OeneHns BepTUKanbHOW LUKanbl UM MOMIOXEHUS Hyns
BepPTUKaNbHOW LLKanbl A5 KaXKA0ro kaHana.
Tun pasBsAskn BxoAa kaHana obo3HaveH MHANKaTOPOM:
«—» — CBA3b N0 NOCTOAHHOMY TOKY;
«~» — CBSI3b MO NEepPeMEeHHOMY TOKY;
«==» — KaHan 3aMKHYT Ha 3eMrto.
21. 3HaveHne nokasbiBaeT BEMUYMHY [AeNleHUs OCHOBHOW TOpW30H-
TanbHOW LUKanbl
22. OKHO KypCOpHbIX M3MEpPEeHu, B KOTOpOM OTobpaxatoTcs abco-
NIOTHbIE 3HAYeHWS NOMOXEHUS KypPCOPOB U MX PasHOCTb — pesynbTaTt
KYPCOPHOrO N3MepeHus.
23. CuHMN mapkep ykasbiBaeT Ha YpOBEHb HyneBOro noTeHuuana
(Honb BepTMKanbHONM WKanbl) Ans kaHana CH2. Ecnu nHgukaTtop He
oTobpaXkaeTcs, aTO 03HAYaET, YTO KaHan He OTKPbIT.
24. OpaHxeBbli MapKkep yka3blBaeT Ha ypOBEHb HYNeBOro noteHuma-
na (Honmb BepTWKanbHOM WKanbl) Ana kaHana CH3. Ecnu nHavkaTop
He oToDpaxaeTcs, aTO 03HAYaeT, YTO KaHan He OTKPbIT.
25. [1Be ropu3oHTanbHble CUHWE MYHKTUPHbIE FUHWW MOKa3blBaOT
no3nLuM KypcopoB BEPTUKamnbHOM LIKanbl NPU KypPCOPHbIX U3MEPEHU-
AX.
26. 3eneHbli Mapkep ykasbiBaeT Ha ypOBEHb HyreBOro noteHuvana
(Honmb BepTMKanbHONM wWKanbl) Ana kaHana CH3. Ecnu nHavkaTtop He
oTobpaXkaeTCs, 3TO 03HAYAET, YTO KaHan He OTKPbIT.
27. XenTtbli Mapkep ykasbiBaeT Ha ypoOBEHb HyneBOro noteHuuana
(Homb BepTuKanbHONM wWKanbl) Ana kaHana CH1. Ecnn nhgnkaTtop He
oTobpaXKaeTcs, aTO 0O3HAYAET, YTO KaHan He OTKPbIT.

3.3. O6wmn ocmoTp ocuyunnorpada

Mocne Toro, Kak Bbl Mpuobpeny HOBbIN ocuunnorpad, pekomeHayeT-
Csi MPOBEPUTL €ro B COOTBETCTBUU CO CreayioLLen NpoLeaypon:

1. YaocToBepbTeCb B OTCYTCTBMM MOBPEXAEHUNA, NOJYy4YeHHbIX
Npu TPaHCNOPTUPOBKe.

Ecnu Bbl 0BHapyXunu, YTo KapTOHHAas yrnakoBKa MW 3alWTHbIE ne-
HOMNacTOBbIE MPOKMaAKN MOMYYUNN CepbesHble MOBPeXAEHWs, He
BblbpackbiBanTe nx, noka He nNpoBeAeTe MOSHbIA OCMOTP U MPOBEPKY
paboTocnocobHoCcTH ocuunnorpada 1 NOCTaBfEHHbIX C HAM NpuHag-
TNEeXHOCTEN.

2. NMpoBepbTe NpUHaANEXHOCTU

MoctaBnsemble BMecTe C ocuunnorpadoM NpUHaANEeXHOCTU nepe-
yncrieHbl B pasgene «[lMpunoxeHne A: KomnnekT moctaBkvu» AaHHOW
WHCTPYKUMKN. HeobxodvMmo mnpoBepuTb, BCE MU MPUHALANEXHOCTU U3
3TOro Crmcka MpUCYTCTBYIOT B mocTaBke. Ecnu obHapyxwutcd, 4Tto
Kakve-nnbo n3 NpuHaAnexXHOCTel yTepsHbl UMW MOBPEXAEHbI, CBS-
XUTECb C HalMM AUCTPUOBLIOTOPOM, OTBETCTBEHHBIM 3a CEpPBUCHOE
obcnyxmBaHue, UNu ¢ HaWVM MECTHbIM NPeACTaBUTENbCTBOM.

3. MpoBepbTe ocumnnorpad

Ecnu oBHapyxuTtcsi, 4TO Ha Kopmyce ocuunnorpadga npucyTCTBYIOT
NoBpeXAeHus, unu npmbop He OYHKLMOHMPYET Haanexawym obpa-
30M, UNN B XO[€ TECTOBbIX M3MEPEHWIN BbISBIATCS HENonaaku, CBs-
XUTECb C HaluMM AWUCTPUOBLIOTOPOM, OTBETCTBEHHbLIM 3a CEpPBUCHOE
obcnyxmBaHne, UnNu ¢ HalWUM MECTHbIM MPeAcTaBuTenLCTBOM. Ecnn
npnbop nonyynn NoBpexAeHUe Npu TPaHCMOPTUPOBKE, COXpaHsnTe
ero ynakosky. [1pn yBegoMNeHWn Hallero TpaHCMopTHOTO oTAena unm
Halwero AMCTpMObLIOTOpa, OTBETCTBEHHOIO 3a 3TU 3afjauv, 06 3ToM
NPOVCLLECTBUM Halla KoMnaHus GyaeTt npoussedeT PEMOHT unn 3a-
MeHy npubopa.

3.4. MNpoBepka thyHKUMOHUpPOBaHUA ocuunsorpacga

YTtobbl yoocToBepUTLCA B HOpMarbHoW paboTe ocuunnorpada, Bbl-
nonHuTe BbICTPYIO NPOBEPKY ero yHKLMIA B COOTBETCTBUM CO creay-
loLLen npouenypou:

1. MoacoeanHUTE WHYP NUTAHUSA K anekTpoceTu. Haxmute kHon-
Ky BKHOUYeHUsi nutanusi (O ) B HWKHEWN NeBoi YacTu nepepHei
naHenu npubopa.

MpuGop BLINOMHAET aBTOMATUYECKOE CaMOTECTMPOBAHUE U MOKa3bl-
BaeT cTtapTtoBoe u3obpaxeHue. Haxmute kHorky «Utility», a 3atem
BblbepuTe onumio «Function» B npaBoM MmeHw. BbiGepute onuuio
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Adjust B neBom MeHto 1 3atem onumu «Default» B npaBom meHto. Mo
YMOMYaHUIO B MEHIO YCTaHaBnuBaeTcsi koadduumeHT ocnabnexus
wyna 10X.

2. YcTtaHoBUTe nepekrntoyaTenk Ha wyne ocuunnorpacga B nosm-
uuio 10X n nogcoeauHuTe ero ko Bxogy kaHana CH1 ocuunno-
rpadca.

CoBmecTuTe OTBEepCTME B pasbemMe Liyna CO LUTEeKepoM B rHesde
kaHana CH1 v 3akpenuTe LWyn B rHe3ae, NOBEPHYB €ro B NpaBunbHYH0
CTOPOHY.

MoacoeanHUTE KOHYMK LLyMa U 3aXUM 3a3eMISIeHUst K pasbemy KOM-
neHcaropa Lyna.

3. Haxmute kHonKy «Autoset» Ha nepenHewn naHenm.

Yepes HecKomnbKo CeKyHA Ha aucnnee otobpasutcs NpsMOYrofibHbIv
curHan c vyactoton 1 kl'y n amnnutygoi 5 B (cMm. pucyHok 3.5).

PucyHok. 3.5. ABTOHacTpovika

lMpoBegute aHanornyHyto NpoBepky Ans kaHanos CH2, CH3 n CH4,
noBTOpUB Warn 2 n 3.

3.5. KomneHcauums wyna

Mpu nogcoeanHeHwn Lwyna K Nto6oMy U3 BXOAHbIX KaHanoB B NepBbIn
pa3 BbIMOMHUTE €ro perynvpoBky, YToObl cormacoBaTb LUyM C BXOA-
HblM kaHanom. LLlyn, KoTopbIi HE CKOMMNEHCUPOBAH, UMM CKOMMEHCK-
pPOBaH HETOYHO, MOXET CTaTb MPUYMHOM OLUMOOK UMW HEBEPHbIX W3-
MepeHun. [Ons komneHcauuu Lyna BbINOMHWUTE crnegyoowne newn-
CTBUS:

1. YcraHoBUTE KO3(hULMEHT OocnabneHns Lyna B MEHK OCLWMNo-
rpacpa paBHbiM 10X (cM. pasgen 3.6 «YcTaHoBka koaddpuumeHTa
ocnabnexus wyna») U NoacoeavHUTe Lyn KO BXxoay kaHana CH1.
Ecnu ucnonb3yeTcs 3arHyTbii HaKOHEYHMK Liyna, yAO0CTOBEpPbTEChH,
UYTO OH HaxXOAWUTCSA B HAAEXHOM KOHTakTe co LwyrnoM. CoeauHUTe KOH-
YMK LWyna C pa3bemMoOM KOMMeHcaTopa Liyna v CoeauHUTE OMOpPHBbIN
32XWM C BbIBOOOM 3a3eMIEHUsi pazbema Liyna U HaXMUTE KHOMKY
«Autoset» Ha nepegHeln naHenwu.

2. OueHute cdopmy MOMyYEHHOW OCUMMANOrpPaMMbl U OTperynupymTe
lwyn, noka He GyaeT AOCTUrHyTa NpaBuibHasi KOMMeHcauus (CM. pu-
CYHOK 3.6 1 pucyHok 3.7).

HEAO0CTaTOMHAaA
KOMMNeHcalMnA

UpesMepHas
KOMNeHcaums

npaesurnbHasa
KOMNEHCALNA

PucyHok 3.6. BapuaHTbl ocumnnorpammel Nnpy KOMNeHcauum Lwyna

3. MNpwn HeobxoanmocTn NOBTOPUTE BbllLEONUCaHHbIe LWaru.

PucyHok 3.7. Perynuposka wyna

3.6. YcraHoBka ko3adcpuumeHTa ocnabneHus wyna

LLlyn ponyckaeT yCTaHOBKY HECKOMbKUX 3HAYeHUn KoadduumeHTa
ocnabneHus, OoT KOTOPOro 3aBMCUT MacliTab BepTMKanbHOM LuKasbl
ocuunnorpada.

YT00blI M3MEHWUTL UMM NPOBEPUTL KO3 ULIMEHT ocnabneHns Lwyna B
MeHto ocumnnorpada:

1. Haxmute KHOMKY MeHIO (OYHKUUS ANS MCMOoNb3yemMoro KaHana
(kHorkn CH1-CH4).

2. Bbibepute onumio «Probe» B npaBom MeHwo. NMoBOPOTOM MHO-
rodyHKUMOHansHoro perynsatopa M yctaHoBuTe mpaBurnbHoe 3Hade-
HVe, COOTBETCTBYIOLLEE HACTPOWIKE LLyna.

OTO 3HauveHWe OyaeT COXpaHATbLCA B HacTpoikax ocuunnorpadga
BNSIOTb A0 CNEeAyoLWero M3MeHeHus.

A BHumaHue!

Mo ymonuaHuio B HacTpovikax ocuunnorpada ycTaHOBMEeH koaddu-
uMeHT ocnabneHus wyna 10X.

YpocToBepbTeCh, YTO KO3MULNEHT ocnabneHunsl, Ha KOTOpbIiA ycTa-
HOBIEH Mepeknoyartens Lyna cosnagaeT ¢ KoadduumneHTom ocnab-
neHns, 3aAaHHOM B MEHI0 ocuumnnorpada.

KoadhduumeHT ocnabnenus wyna MOXeT NpuHMMaTh 3HaveHun 1X un
10X (cm. pucyHok 3.8).

PucyHok 3.8. MNepekntoyaTens koadduumneHTa ocrnabnexus wyna

A BHumaHue!

Korpa koadpduumeHT ocnabneHus ycTaHOBMEH Ha 3HadeHne 1X, wyn
orpaHnyMBaeT Morocy npomnyckaHus ocuunnorpada o 5 Mru. Ons
MCMonb30BaHUsi BCEW MONOCkl NponyckaHus ocuunnorpada crnegyet
yCTaHOBUTb 3Ha4veHne 10X.

3.7. Be3onacHoe ucnonb3oBaHue Lwyna

MpenoxpaHutenbHoe KOMbLO Ha Lyne, nokasaHHoe Ha pucyHke 3.9,
3alMLLaeT BalUy Nanblibl OT MOPAXEHUS! SNIEKTPUYECKUM TOKOM.

PucyHok 3.9. MpeaoxpaHuTenbHoe KonbLo

A MpeaynpexaeHue

Bo nsbexxaHne nopaxeHnst aNeKTPUYECKNM TOKOM B XOA€e U3MEPEHWii
BCerga AepxuTe nasnblbl 38 NPeJoXpaHUTENbHLIM KOMNbLIOM.

He npukacantecb K OTKPbITOMY METanIM4ecKoMy y4YacTKy Lyna, Ko-
raa OH NoACOoedNHEH K UCTOYHUKY curHana.

Mpexae Yem npuctynaTtb K MobbIM M3MepeHnsM, 06A3aTenbHO Noa-
coeAnHuTe LWyn K ocuunnorpady u 3asemnure ocuunnorpad vepes
BbIBO/] 3a3eMIeHUs.

3.8. ABTOKanNUGbpoBKa

BbinonHeHne aBTOkanMBpoBKM M03BOMSIET ObICTPO AOCTWUYL OMTU-
ManbHbIX HacTpoek ocumnnorpadga, obecneumBaoLlMX Makcumarb-
HYI TOYHOCTb M3MEPEHUIA. Bbl MOXeTe BbINOMHNTL aBTOKaNMBpPOBKY B
no6on MomeHT. ATy npouenypy Heo6XoAMMO BbIMOSHATL, €CNN U3-
MEHeHWe TeMnepaTypbl OKpyxatLLlen cpeabl npesbiwaeT 5°C.

Mepen BLINOMHEHWEM aBTOKaNUOGPOBKM OTCOEAMHWUTE BCe Lynbl U
npoBofa OT BXOAHbIX pa3beMoB ocuunnorpada. Haxmute KkHomky
«Utility», 3atem Bbibepute onuuto «Function» B npaBom MeHi0. Bbli-
6epute onumio Adjust B neBom meHio u 3atem onumm «SelfCal» B
npaBoM MeHto. [ocne aToro 3anycTute BbINOMHEHWE aBTOKannbpos-
Ku.

3.9. O3HakoM”neHue ¢ BepTUKaribHOM CUCTEMOM

Kak nokasaHo Ha pucyHke 3.10, B none ynpasreHusi BepTuKanbHON
wkanon «Vertical» ecTb HECKONBKO KHOMOK U perynaTtopos. YeTbipe

5
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KaHana oTMeYeHbl PasfMyHbIMU LiBETaMK, KOTOPbIe UCMOSb3YIOTCH U
ANA MapKUPOBKM COOTBETCTBYIOLLMX OCLMIMOrpamMM Ha akpaHe, a
TaKKe BXOAHbIX pa3beMoB KaHanoB. HaxmuTe ogHy U3 KHOMOK BblGO-
pa kaHanos, 4TOObI BbI3BaTb Ha 3KPaH MEHIO COOTBETCTBYIOLLErO Ka-
Hana. [MoBTOPHOE HaXaTne 3TOWN KHOMKW BbIKMIOYUT KaHarl.

HaxmunTe kHonky «Mathy», 4yToBbl 0TOOPa3nTL MeHI MaTeMaTUYECKMX
onepauun B HWKHeEN 4Yactu akpaHa. PosoBas ocuunnorpamma M no-
ABUTCS Ha akpaHe. oBTOpHOe HaxaTue 3TOW KHOMKWU BbIKIOYUT OC-
uunnorpammy M.

[nsa ynpaBneHus KaxabiM n3 4 kaHanoB UCMOSb3YIOTCSH OOHW U Te Xe
perynstopbl «Position» 1 «Scale» B none «Vertical». Ecnu Bbl xoTu-
T€ HacTpouTb BepTUKanbHOE pa3pelleHne W MOMOXeHWe OCLMIIo-
rpammbl B KakoM-nubo kaHane Mo BepTuKanu, BHayane HaxmuTe
kHonky «CH1», «CH2», «CH3» unn «CH4», ytobbl BbiIbpaTh Tpebye-
MbIl KaHan. 3aTeMm noBopoTom perynsatopoB «Position» 1 «Scale»
ycTaHoBuTe Tpebyemble 3Ha4YeHus.

:_ # Posinon A
I-r{--.'- -..\\II

v 1 -
"..
", 4

=]

CH2

s CH) Math

CH4

PucyHok 3.10. Mone ynpasneHus BepTUKanbHOW LKanomn

Cniefytolume onepauum no3BonsT Bam NOCTENeHHO OCBOUTb HAaCTPO-
Ky BEPTMKanbHOM LUKasbl.

1. Haxmute kHonky «CH1», «CH2», «CH3» nnu «CH4», 4Tobb! BbI-
6paTtb Tpebyembln kaHan.

2. WNcnonbayinte perynatop «Position» B none «Vertical», 4To6bI
pacnonoXuTtb ocuunnorpammy nocepeavHe okHa. Perynatop «Posi-
tion» no3eonsieT cMecTUTb OCUMNNOrpaMmmy B BbiIBpaHHOM kaHane no
BepTukanu. MNpun BpalleHun perynatopa «Position» mapkep Hyneso-
ro noteHuymana («3emnu») BblOpaHHOroO KaHama Takke cmellaeTcs
BBEPX WNM BHW3 BMecTe C ocuunnorpamMmon. CoOTBETCTBYIOLLMM
06pa3oM n3mMeHsIeTcs 1 CoobLIEHNE O MOSMIOXKEHNW OCLMINOrpammMbl B
LieHTpe 3KpaHa.

PekomeHaaumum no BbINOMHEHUIO M3MEPEHUN

Ecnu kaHan Haxogutcs B pexume CBS3W MO MOCTOSHHOMY TOKY, Bbl

MoXeTe ObICTPO M3MepUTb MOCTOSIHHYKO COCTaBMSIOLLYIO CuUrHana,

Habnopas pasHuLy Mexay OCUMMNOrpaMMon U HyneBbIM NOTeHuuMa-

nom («3emnewn»).

Ecnu kaHan HaxoauTcs B pexvme CBS3W MO NepeMeHHOMYy TOKy, no-

CTOsIHHasi COCTaBNAOLWAs OTCeKkaeTcss Ha BxoAde KaHana. B atom pe-

Xume ocuunnorpad otobpakaeT NnepemMeHHyl COCTaBMSIOLLYIO CUr-

Hana ¢ 6onbLuein YyBCTBUTENBHOCTLIO.

KHorika 6bicmpo2o cbpoca 8epmukanbsHo20 cmeuweHus Ha 0.

MoBepHuTe perynatop «Position», 4ToObl N3MEHUTL NO3ULIMIO OTOG-

paXKeHusi CMrHana B AaHHOM KaHane no BepTuKanu, Unn HaxmuTe Ha

perynsitop, 4tobbl GEICTPO BO3BPATUTHL CMELLEHME MO BEPTUKanNM Ha

HyneBoe 3HauveHne. OTO 0cobeHHO MonesHo, Korga ocuunnorpaMmma

cMecTunach Janeko 3a npegensl gvcnnes, n BaMm Tpebyetcs Hemen-

NEeHHO BEPHYTb €€ B LIeHTP OKHa.

3. N3amMeHnTe HacTpoWikv BepTUKanbHOW LuKanbl U npoHabniopanTe

nocrnefoBaBLUMEe U3MEHEHUSI OCLMNIIOrpamMmbl.

e [loBepHuTe perynatop BepTukanbHOW pa3sepTku «Scale» B none
«Vertical» n namenunte macwtab (LueHy AeneHusi) BepTUKanbHON
WwKanbl. Bel 06HapyxuTe, 4TO 3HaYeHVe AeneHns B CTPOKe COCTO-
SIHWMSA COOTBETCTBYHIOLLEro KaHana CoOOTBETCTBEHHO U3MEHUTCS.

e Haxmute kHonku «CH1», «CH2» un «Math» n o3HakombTech c
MEHI0, CMMBONAaMM, WHGOPMauWen CTPOKA COCTOSHUS BepTu-
KanbHON LUKanbl COOTBETCTBYIOLErO KaHana u U3MEeHEeHUAMMU oc-
LunnorpaMmel, KOTOpble NPOSBATCA Ha Aucnnee.

3.10. O3HaKoOMIeHne C ropu3oHTaNbHOW CUCTEMOM

Kak nokasaHo Ha pucyHke 3.11, B nomne ynpasneHus ropusoHTanbHon
wkanon «Horizontal» nmeloTcs ABa perynstopa M ogHa KHOMKa.

Cnepylolwime onepauuy MO3BONAT BaM MNOCTEMNEHHO OCBOWUTHLCA C
HaCTPOWKOWN rOpU30OHTarIbHOWM LKarsbl.

7 HOR

PucyHok 3.11. MNone ynpaBneHusi ropu3oHTanbHON LIKanown

1. Wcnonb3yinte perynaTtop ropu3oHTanbHol passepTku «Scale» B
none «Horizontal» ans ynpaBnexHuss macwrtabom ropusoHTanbHoOu
LwKansl U nNpoHabnioganTe coOTBETCTBYIOLEE U3MEHeHVe MHopMa-
UMM o coctosiHum npubopa. MoBopoTom perynatopa «Scale» usme-
HUTE BENUYMHY AEeNeHVsi TOPU3OHTaNbHOM LKasbl, U ee 3HayeHue
COOTBETCTBEHHO M3MEHUTCS B CTpoke cocTosiHus «Horizontal Time
Base».

2. Ucnonb3ynte perynatop «Position» B none «Horizontal», 4To6bl
OTperynupoBaTtb MOJSIOXKEHWE OcLuiorpaMmbl B OkHe. Perynstop
«Position» no3sonseT cMeLaTtb NonoxeHne TOUKK 3anycka OCLuInIo-
rpammbl Mo rOpM30HTanNM, a Takke BbIMOMHATL P APYrnX onepauui.
Ecnn oH ucnonb3yeTcs Ans CMeLLeHUs TOYKM 3amnycka, TO npu Bpa-
LweHun perynstopa «Position» ocumnnorpamma B okHe GyaeT cooT-
BETCTBEHHO NepemMeLLaTbCs MO FOPU30OHTaNMN.

KHonka 6bicmpoeo cbpoca cmeweHUs1 no3uyuu 3arnycka Ha 0.
MosepHuTe perynatop «Position», 4ToObl N3MEHUTL NO3ULIMIO OTOG-
paXeHUsi curHana B AaHHOM KaHane Mo ropusoHTanu, Unn HaxmuTe
Ha perynsitop, 4Tobbl 6ICTPO BO3BPATUTL CMELLEHNE NO3MLMK 3anyc-
Ka Mo ropuM3oHTarnu Ha HyneBoe 3Ha4YeHue.

3. C nomouwbto kHonkn «HOR» B none «Horizontal» Bbl nepeknio-
YaTbCsl MeXAy PexXvMaMu HOpMarnbHOro OTOOpaXeHUs1 U pPacTAHYTOW
ocuunnorpaMml.

3.11. O3HakoMneHue ¢ cUcCTeMom 3anycka

Kak nokasaHo Ha pucyHke 3.12, B none ynpaBrneHus 3anyckom «Trig-
ger» MMeeTCst OIMH NOBOPOTHbLIV PerynsaTop v Tpu kHonku. Crieayto-
LMe onepaummn No3BONST BaM MOCTENEHHO OCBOWUTLCS C HACTPOWKOWN
3anycka ocLuMnnorpaMmmel.

ime

Menu

Force
Vs

PucyHok 3.12. lNone ynpaBneHns cucteMomn 3anycka

1. HaxmuTe kHonky «Trigger Menu» 1 Bbi3oBUTE MeHto 3anycka. C
MOMOLLbIO KHOMOK BbIOOpa 3M1€MEeHTOB MEHI0 MOXHO HacTpoWTb na-
pameTpebl 3anycka.

2. Vcnonb3ynte perynatop ypoBHsa 3anycka «Trigger Level» ans
ynpaBneHust ypoBHeM 3anycka.

Mpu BpaweHnm perynstopa «Trigger Level» mapkep ypoBHSA 3anycka
Ha aKkpaHe OyaeT cmellaTbCd BHU3 Unu BBepX. [pyn aToM MOXHO By-
et HabnoaaTb, kak BMECTe CO CMeLLeHNeM MapKepa COOTBETCTBEH-
HO M3MEeHSIeTC YMCMEeHHOe 3HayeHue YpOBHS 3anycka, oTobpaxae-
MoOe Ha avcnnee.

MpumevaHue: Perynatop cMmelleHus ypoBHA 3anycka «Trigger
Level» ogHOBpeMeHHO sIBMSIETCS1 KHOMKOW GbICTporo cbpoca ypoBHsi
3anycka Ha CpeAHVWn ypoBEHb ammnuTyAbl MyCKOBOrO CurHana
(«50%»).

3. HaxaTwne kHonku «Force» no3sonsieT NpuHyanTenbHO nogaTtb nyc-
KOBOW CWrHan, 4To, Kak nMpaBuro, UCMOMNb3yeTca B pexumax 3anycka
«Normal» (HopManbHbI) 1 «Single» (ogHOKpaTHBIN).

naBa 4
PYKOBOLOCTBO OMNbITHOINO NONNIb30OBATENA

B HacTosiLien rnaBe onuckiBalOTCS CreayoLne Bonpochl:
e HacTpovika BepTUKanbHOM CUCTEMbI

e HacTtponka ropusoHTanbHOM CUCTEMbI

e Hactpoiika cuctembl 3anycka
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HacTpolika pexvma Bbl6opkn/oTobparxkeH s AaHHbIX
CoxpaHeHVe/BbI30B U3 NaMsAT ocLMnorpaMmm
HacTpoiika BcnomoraTenbHbIX CUCTEMHbIX (OYHKLNIA
BbinonHeHne aBToMaTUYECKNX N3MEPEHUii
BbinonHeHve KypCcopHbIX n3MepeHuni
Mcnonb3oBaHne NCNONHUTENBHBIX KHOMOK

PeKomeHuyeTcn BHMUMATENbHO Npo4nTaThb 3Ty rnasy, YTOObI O3HaKO-
MUTbCA C pPasfnYHbIMN U3MepUTesibHbIMU d)yHKLI,VIFIMM n agpyrumum
onepaunamMun, KOTopble NO3BOMIAKT BbIMNOMHATL AaHHbIe ocuunnorpa-

dbl.

4.1. HacTtpoWka BepTUKanbHOM CUCTEMbI

[Mone ynpasneHus BepTukanoHow cuctemon «Vertical» copgepxut
natb kKHornok mMeHto: «CH1», «CH2», «CH3», «CH4» 1 «Math» — n
ABa perynatopa: perynsartopbl «Position» n «Scale».

4.1.1. Hacmpoliku kaHanoe CH1 - CH4

Kaxpapin kaHanm nMeeT CBOE He3aBMCUMMOE MEHI0 BepTVKarnbHON LUKa-

nbl.

BkritoyeHue u 8bIKIoYeHUe omobpaxeHusi ocyusinozpaMmm (CUrHanbl

B KaHanax, pe3yfnbTaTbl MaTeMaTU4eckunx ornepaumn):

HaxaTtune kHornok «CH1», «CH2», «CH3», «CH4» n «Math» npusoaut

K cnegyowmm pesynbTatam:

e Ecnu ocuunnorpamma OTK/OYEHA, TO OHa BKIOYAETCH, U Ha
Aaucnree nosiBNAeTCA COOTBETCTBYOLLEE MEHIO.

e Ecnu ocumnnorpamma BKIOYEHa, HO MEHIO He oTobpaxaeTtcs,
OHO MOSABUTCA Ha Aucnnee.

e Ecnu ocuunnorpamma BKMKOYEHA, M Ha Aucrnee otobpaxaeTcs
MEHI0, OCLMNIIOrpamMma BbIKIIOYaEeTCs, a8 MEHIO 3aKpblBaeTCs.

OnncaHne MeHK HAaCTPOEK KaHana AaHo B criefytolien Tabnuue:

1) Haxxmute kHonky «CH1», 4TOObI BbI3BaTb MEHIO HACTPOWKM KaHana
CH1.

2) B npaBom MeHio BbibepuTe Ans napameTpa «Inverted» 3HaveHve
ON. Ocuunnorpamma wuHBepTUpyeTcsi. Bbibepute ans napametpa
«Inverted» 3Hayenne OFF. Ocuwnnorpamma cHoBa 6yget oTobpa-
XaTbCsl B HOPManbHOM Buae.

3. Hactpoiika koadhcpuumneHTa ocnabneHus wyna

[ns KOppeKTHbIX M3MepeHnin 3HaveHne koadduumeHTa ocnabneHns
Llyna B MEHI0 HaCTPOeK KaHama AOSMKHO coBnafaTb CO 3HaYeHUeM,
yCTaHOBMEHHbIM Ha Lwyne (cM. pasgen 3.6 «YcTaHoBKa koaddunLMEH-
Ta ocnabnenusa uwyna»). Ecnn koadduumeHT ocnabnexus wyna
ycTaHoBrneH kak 1:1, B MEHI0O HacTpoek kaHana crnepgyeT BbibpaTb
3HayeHue 1X.

Onsa npumepa Bo3bMmeM kaHan CH1 u koadduumeHT ocnabneHus
wyna 10:1. BeinonHuTe cnepytowime AencTBus:

1) Haxxmute kHonky «CH1», 4ToObl BbI3BaTb MEHIO HACTPOWKM KaHana
CH1.

2) B npaBom meHio BbibepuTe napameTp «Probex». B neBom meHio ¢
nomollpto perynstopa M ycTaHoBuTe ko3ddULMEHT ocnabneHus
wyna Ha 10X.

3. U3amepeHue Toka Yepes nageHne HanpsiXXeHUs Ha pesucTope
[Onsa npumepa Bo3bmeM kaHan CH1. Ecnu Bbl namepsiete Tok no Be-
NUYMHE MajeHVs Hanps>KeHWs Ha pesncTope C COMpPOTUBMEHVEM
1 OM, He06x0AMMO BbINOMHUTL CREeAyoLmMe AeNCTBUSA:

1) Haxxmute kHonky «CH1», 4ToGbl BbI3BaTb MEHIO HACTPOWKM KaHana
CH1.

2) B npaBom meHto yctaHoBute 3HayeHne «10.0V/A / 100.0mV/A»
napameTtpa «MeasCurr» u Bbibepute 3HadeHve 10.0 A/V. BpaweHu-
em perynstopa M ycTaHoBuTe OTHOLWeHMe AMNep/BonbT, paBHOe
1/conpoTuBneHne pesnctopa. B AaHHOM cnyyae 3ToO COOTHOLLUEHWE
[OMKHO ObITb 3aaHO paBHbIM 1.

4.2. Ucnonb3oBaHMe MaTeMaTUiYecKux (OyHKL N
MaTtematuyeckme cyHKUMM ocuunnorpada Mcnonb3yTca Anst Bbl-
YMCINEHUSI U OTOBOPaKEHNs pe3ynbTaToB ONepaunil CIIOXKEHUS, YMHO-
XEHWs, AeneHns 1 BbluuTaHusa curHanos B kaHanax CH1 n CH2, a
TaKkke onepauun beicTporo npeobpasosarusa Pypbe (FFT) curHana ns
kaHana CH1 wnn CH2. Haxmute kHonky «Math», 4Tobbl BbI3BaTH
MEHI0 MaTeMaTnyecknx yHKLMIA cnpasa.

4.2.1. Apugpmemuyeckue onepayuu Had ocyuniozpaMma-

mu

Haxmute kHonky «Math» n BbiGepute ans napametpa «Type» 3Ha-
yeHue «Math».

Hwxe npvBeneH nepeyveHb PYHKLMOHANbHbIX BO3MOXHOCTEN B MEHIO
BbIYMCIUTENbHBIX Onepauuii Haf, ocumrorpaMMamu:

MapameTp | docTynHble Onucanme
MEHH0 3HaYeHus
DC N nocTosiHHas, U nepemMeHHas cocTaBns-
loLLMe curHana nponyckarTcs B kaHarn
Coupling AC OTcekaeTcsl MOCTOsIHHasi COCTaBMsoLLAs
BXOQHOro curHana.
Ground  |BxogHown curHan 6rnokvpyercsi
OFF Ocuunnorpamma  oTobpa)aeTcss  Hop-
Inverted ManbHO.
ON Ocuunnorpamma UHBEpTUPYyeTCs
X1 Heobxoammo BbibpaTh 3Ha4YeHne Koag-
Probe X10 buumeHTa ocnabneHne, coBnagatollee ¢
X100 locnabneHneMm, yCTaHOBIIEHHOM Ha Luyne
X1000
OFF BoikntoueHne dyHkuun MeasCurr
BpawieHuem perynsatopa M yctaHoBute
cooTHOLWEeHWe amnep/BonbT. [JOCTyMNHbINA
MeasCurr 10 AV [RManasoH: 100 mA/B — 1 KA/B.
100.0 mV/A OTHOLLIEHNE amnep/BONbT =
1/conpoTvBneHue.
OTHOLLEeHWEe amnep/BonbT BbIYMCIISETCS
aBTOMaTHYECKU
Mcnonb3yeTcs nonHas noroca npornycka-
Full band [|Hus ocumnnorpada
Limit 1N yMeHbLUEHUS LWyMa nosioca Mnpomnyc
20M KaHus orpaHuymBaeTcs 3HadveHuem 20
M

1. YcTaHOBKa TUna pa3Bs3Kku Ha Bxofe KaHana

[na npumepa Bo3bmeM kaHan CH1 n npsiMOyronbHbIA curHar, co-
OepXallnii NOCTOsIHHYI0 cocTaBnstowyo. BeinonHute cnepytowme
LEeNCTBUS:

1) Haxxmute kHonky «CH1», 4TOObI BbI3BaTh MEHIO HACTPOWKM KaHana
CH1.

2) B npaBom MmeHio Bbibepute anst napametpa «Coupling» 3HaueHve
«DC». Npun 3TOM 1 NOCTOSIHHASA, U NepeMeHHas CoCTaBnsoLwme Cur-
Hana OyayT nponyckaTbCs B KaHar.

3) B npaBom MeHto BbibepuTe ans napameTtpa «Coupling» 3HaveHue
«AC». Tenepb NocTosiHHas cocTaBrisitoLLlasi BXOAHOro curHana byaet
oTceKaTbCH Ha BXOAE B KaHar.

2. NHBepTUpPOBaHMe ocuMnnorpaMmmbl

MHBepTMpOBaHMe ocuunnorpammbel — 3TO ee obpalleHne OTHoCU-
TenbHO HyNeBoro noTeHumana.

Ons npumepa Bo3bMeM kaHan CH1. BbimonHuTe cregytowime gewn-
CTBUS:

MapameTtp |[OocTynHble Onncanme
MEeHI0 3Ha4YeHus
CH1
CH2
Factor1 CH3 BbiGop ncTo4HUKa curHana onepaHaa 1
CH4
Sign +ox) BbiGop TMna apydmeTmyeckoii onepa-
Lun
CHA1
CH2
Factor2 CH3 BbIOOp MCTOYHMKA curHana onepaHaa 2
CH4
Next Page Mepexoa Ha cneayoLLyo CTpaHuLy
MEHI0
Vertical PerynnpoBka NonoxeHns1 OCLMMNo-
. rpammbl MO BEPTMKaNy BpaLleHnem
(div)
perynatopa M
Vertical PerynupoBka BepTukanbHOro macwutaba
(V/div) ocumnnorpaMmel BpaLleHeM peryns-
[Topa M
Prev Page Mepexoa Ha NpeabiayLLyo CTpaHuLy
MEH!0

[ns npumepa Bo3bMeM apudMeTUYECKYO onepaLmio CIOXeHUs cur-
Hanos B kaHanax CH1 u CH2. [ins cnoxeHus curHanos crnegyeT Bbl-
MONHUTb crneaytoLme AeiCTBUS:

1) Haxmute kHonky Math, 4ToGbl BbI3BaTb MEHIO MaTeMaTUYeCKUX
dyHKUMI B NpaBow YacTu aucnnes. Ha gucnnee nosesnsieTca po3osas
ocuunnorpamma M.

2) B npaBom MeHlo Bblibepute Ans napametpa «Type» 3HaveHue
«Math».

3) B npaBom meHIo BbibepuTe ans napametpa «Factor1» 3HayeHune
«CH1», 4yTobbI BbIOPaTh CUrHan B kaHane CH1 B kavecTBe nepBoro
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onepaHpa (Factor1).

4) B npaBoM MeHto BblbepuTe Ans napameTpa «Signy» 3HayeHne «+»,
4yTOObI 334aTb TUM onepauun — crnoxeHue (+)

5) B npaBom MeHo BbibepuTe ansa napameTpa «Factor2» 3HaueHune
«CH2», 4yToGbl BbIGpaTh curHan B kaHane CH2 B kayecTBe BTOPOro
onepaHga (Factor2).

6) Haxxmute kHonky «Next page» B npaBom MeHto. BeibepuTe napa-
meTp «Vertical (div)», 1 cuMBON MHOrOYHKLMOHANBHOIO perynsTo-
pa M nosiButca Hanpotus napametpa div. Hactponte nonoxexHue
ocuunnorpaMmel Mo BepTVKanu BpalleHnem perynstopa M.

7) Bribepute napametp «Vertical (V/div)», n cumon MHOrodyHKLu-
OHanbHoOro perynstopa M nosiBATCS HaNpoTUB napameTpa voltage.
HacTtpoiiTe BepTukanbHbii MacwTab ocuunnorpammbl BpalieHuemM
perynsatopa M.

4.2.2. dyHKkyusi 6bicmpozo npeobpasoeaHust dypwe (FFT)
Matematuueckasn dyHkumsa 6eictporo npeobpasosanust Pypoe (FFT —
Fast Fourier Transform) nossonsiet npeobpas3oBaTb Bpemsipaspe-
LUEHHYIO OCLMMIorpaMMy B HYacTOTHbIN crniekTp. OTo npeobpa3oBaHune
OuYeHb MOMEe3HO AN aHanu3a CUrHanoB, UCCrnedyeMbiX C MOMOLLbO
ocuunnorpada. Bbl MoxeTe nerko conoctaBuTb 4acTOTbl, BbISIBIEH-
Hble Npu npeobpasoBaHWK, U3BECTHLIM CUCTEMHBbIM YacToTamu, Ta-
KMM KaK YacToTbl 3afatolUMX reHepaTopoB, PE30HATOPOB U UCTOYHU-
KOB MUTaHUS.

PeanusoBaHHas B gaHHOM ocuunnorpade yHkumns GbicTporo npe-
obpaszoBaHust Pypbe npeobpas3oBbiBaeT BPEMSsIpA3pELLEHHYH Mocre-
poBartenbHocTb M3 2048 TOuek 3HAYeHW curHana, B YaCTOTHbIN
cnekTp, cogepxawmn 1024 Toukn B AnanasoHe ot 0 Ny Ao 4acToThbl
Hanksucra.

Haxmunte kHonky «Math» 1 Bbibepute ans napametpa «Type» 3Ha-
yeHne «FFT».

M nosiBuTCcsi HanpoTuB nNapameTpa frequency. HacTporite nonoxe-
HVe dypbe-cnekTpa Mno ropu3oHTanu BpalleHvem perynstopa M.
3aTeM ewe pa3 HaxmuTe Ha napameTp meHwo «Hori (Hz)», 4TobbI
cumBon M nepemectuncsa HanpotuB napametpa frequency/div, n
HacTpovTe MacwTab dypbe-cnekTpa MO rOpPU3OHTaNM BpalleHuem
perynsatopa M.

7) B npaBom meHio BbiGepute napametp «Vertical», n nostopute
aHarnormyHble onepauun Ans HaCcTPOWKW BepTUKANbHOW Lukanbl U
cMeLLeHnst pypbe-cnekTpa no BepTuKany.

Bbi60p OKOHHOW thyHKLMU

B ocunnnorpade npeaycMoTpeHb! WeCTb OKOHHbIX PyHKUMI. Kaxaas
13 HUX SIBMSIETCH BapvaHTOM KOMMpoMMUCCa MexXay paspeLueHueM no
4acToTE U TOYHOCTbK OMpedeneHnust amnnuTyabl. Bbl 4OMKHBI Bbl-
6paTb onTumanbHoe AN Ballero criyyas OKHO B 3aBWCUMMOCTU OT
XapaKkTepUCTUK curHana u oT napameTpoB, KOTopble BaM TpebyeTcs
n3mepuTb. [Mpn BbIGOpe OKOHHOW (hyHKLMM MUCToNb3yiTe creayowmne
pekoMeHaaLmnm:

Tun

yHKLMM OnucaHue OkHO

[Mpsmo- [3TO NyYLMn TUN OKOHHOW PYHKLMM

yronbHoe |Ans paspeLleHnst 4acToT, 6rmskux
OKHO  |apyr K Apyry, HO XYALUWA BapuaHT

INNa M3MepeHnst aMnuTyabl KOMMo-
HEHTOB cUrHana Ha 3TUX YacToTax.
PYHKUMA Hauny4Lwmnm obpasom noa-
XOOMT ANst U3BMEPEHNS YaCTOTHOrO
CneKkTpa HenepnoanyYecKMx CUrHanoB
M M3MEpeHNS YaCTOTHBLIX KOMMOHEHT
BONM3N Hyns.

cnonb3yvite NPSAMOYrofibHoe OKHO
INNa n3mepeHnst HecTaluMOHaPHbIX
NpoLeccoB 1 BCMIECKOB, Koraa ypo-
BeHb curHana Ao v nocrne coobITus
npvMepHO oanHakoB. Vicnonbaynte
9TO OKHO M Ans KOMOMHaUMI rapmo-
HUYECKMX CUrHamnoB C paBHbIMW aM-
nnuTyaamu n o4eHb 6rM3kMmK Ya-
CToTamu, a Takke ANsi LWMPOoKomno-
INOCHOro CTaTUCTUYECKOTO LyMa C
OTHOCUTENBHO MeANEHHO MEHSII0-
LMMCS cnekTpoM

OKHO  [3TOT TUN OKOHHOM PYHKLMM OYEHb
XeMMMUHra [XOpOoLLO NMOAXOAMUT AN pa3peLleHust
UacToT, 6M3KMX Opyr K Apyry, Nnpu
HecKomnbKo nyyLle TOYHOCTU onpe-
inenexHnst aMmNNuTyabl, Y4eM C NOMo-
LLIbIO MPSIMOYTONIbHOrO OKHa. OH Tak-
pKe jaeT HEMHOrO nyyllee pa3peLle-
HWe Nno YacToTe, YeM OKHO XeHHUHra.
cnonb3ynte okHO XeMMuHra ansi
aHanM3a rapMoHMYeCcKnX U Nepuoamn-
YeCKMX CUrHamNoB U Y3KOMOSIOCHOro
CTaTUCTUYECKOTO LyMa. OTO OKHO
NoAXOAMT 1 ANs aHanmsa HecTaumo-
HapHbIX NPOLECCOB, CKA4YKOB U
BCMIECKOB, KOrAa YPOBHU CUrHana
INo 1 nocne cobbITSA CyLLECTBEHHO
pasnvyatoTcs.

MapameTp | AocTynHbie Onucanme
MEeHHo 3Ha4YeHusA
CH1 cTouHnkom gaHHbIx ans FFT asnsetca
kaHan CH1
CH2 cTouHnkom gaHHbIxX ans FFT aBnsetca
Source kaHan CH2
CH3 IcTouyHnkoM aaHHbIX ansa FFT asnsetca
kaHan CH3
CH4 cTouHukom gaHHbIx ans FFT aBnsetca
kaHan CH4
BbiGop OKOHHOW hyHKLMK:
Hamming [|okHO XeMMuHra
Rectangle |npsimoyronsHoe okHO
Window Blackman |okHo BriakmeHa
Hanning |okHO XeHHWHra
Kaiser  |okHOo Kansepa
Bartlett  |okHo BapTnetta
Format dB BepTukanbHas wkana B ob
\Vrms BepTtukanbHas wkana B B
Next Page Nepexoa Ha crneayLyo CTpaHULYy MEH
MepeknioyeHe Mexay perynmpoBKomn
cmeLleHus n macluTaba nonyyYeHHoro
Hori (Hz) frequency_ dbypbe-cnekTpa no ropu3oHTanu u perynm-
frequency/div
pOBKa 3TUX NapaMeTpoB C MOMOLLbIO pery-
InsTopa M
MepeknioveHne mexay perynmpoBKomn
div cmeLleHus n macluiTaba nonyyYeHHoro
Vertical V nnn (bypbe-cnekTpa no BepTvkanu n perynu-
dBVrms |poBka 3TMX NnapameTpoB C MOMOLLbIO pery-
Instopa M
Prev Page Nepexoa Ha NpeablayLLyo CTPaHULY MEH

[ns BbINonHeHus onepaunmn BbicTporo npeobpas3oBaHus Pypbe Hyx-
HO NMpOM3BECTU creaytoLume AeACTBUSE:

1) Haxmute kHonky Math, 4ToGbl BbI3BaTb MEHIO MaTtemaTU4eCcKnx
dyHKLMIA B NpaBoi YacTu gucnnes. Ha avcnnee nossnseTcs pososas
ocuunnorpamma M.

2) B npaBoM MeH BblbepuTe ans napametpa «Type» 3HayeHue
«FFT».

3) B npaBom meHo BblbepuTe Ans napametpa «Source» 3HaveHue
«CH1», ytobbl BbIOpaTh curHan B kaHane CH1 B kayecTBe UCTOYHMKA
OaHHbIX Ans 6bicTporo npeobpasoBaHusa Pypbe.

4) B npaBoM meHio Bblibepute napametp Window. B neBom meHio
BblbepunTe TpebyeMmblil TUM OKOHHOW hYHKLN.

5) B npaBom meHio BbibepuTe Ans napametpa «Format» 3HaveHune
«dB» unu «Vrmsy, 4to6bl BbiOpaTh hopmaT BepTUKaribHOM LWKanbl: B
feunbenax (dB) unu BonbTax (Vrms).

6) B npaBom meHto BbiGepute napametp «Hori (Hz)», n cumson mHo-
royHKLMOHaNbLHOro perynsatopa Korga B MEHK0 MOSIBNSETCS CUMBOI
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OKHO  [9TO O4eHb xopollee OKHO A ToY-
XeHHWHra [Horo n3amepeHus amnnuTyapl, HO OHO
InaeT xyalee paspeLleHne 4acToT.
cnonb3ynTe OkHO XeHHUHra ans
M3MepeHns rapMOHUYECKUX 1 NEPUO-
INYEeCKMX CUrHarNoB 1 y3KOMOMOCHOrO
CTaTUCTUYECKOTO LyMa. OTO OKHO
noaxoauT 1 ANs aHanusa HecTaumo-
HapHbIX NPOLIECCOB, CKAYKOB U
BCMecKoB, KOraa ypoBHW CUrHana
INo 1 nocne cobbITSA CyLLECTBEHHO
pasnuyaroTcs.

OKHO  [3TO nMy4luas OKOHHas MYHKUMA ANs
BnakmeHa [M3amepeHns aMnnuTy YacTOTHbIX
KOMMOHEHT curHana, Ho XyAaLlas ans
paspeLueHns 4acToT.
cnonb3ynte okHO bnakmeHa-
Xappuca ans usmepenus npenmy-
LLleCTBEHHO OJHOYACTOTHBIX CUTHa-
InoB AnNsA aHanusa BKNaga BbICLUMX
rapmMoHuUK.
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okHo  |OkHo Kaiisepa faeT cpeaHee pas- 4.4. HacTporKa ropusoHTanibHOW CUCTEMbI
Kaitsepa |peLueHme 4acToT 1 XOPOLLYIO Tou- Mone  3MeMEHTOB  yNpaBreHUs  FOPU3OHTamnbHOW  LUKaroin

HOCTb aMnnuTy 1 nokasaTtesb Npo-
CaunBaHMs cnekTpasbHbIX COCTaB-
InstoLLmX.
(OkHO Kawsepa nydiue Bcero npyme-
HATb, KOrAa crnekTpanbHble O4eHb
ONU3KM Mo YacToTe, HO UMEKT CUMb- / N\
HO pasnuuaroLmecs amnnuTyabl 4 N
(YpoBeHb HOKOBBIX NEenecTkoB 1
dopm-chbakTop Brivke Bcero K Tpaaum-
LIOHHOMY ["ayccoBOMY paspeLleHmio
nonockl YacToT). OKHO Takxe Xopo-
LLIO NOAXOAMT ANS CryvalHbIX CUrHa-
oB

OkHo |OkHo BapTtneTTa npeacTaBnsieT co-
BapTtnetTalbon HemHoro 6onee y3kuii BapuaHT
TPEyronbHOro OkHa C HyfneBbIM Be-
coM Ha 06eunx rpaHuuax /

PekomeHaauun no npumMeHeHuUto 6bICTPOro npeobpasoBaHus

dypbe

e [lns aHanusa 4acToT MCMonb3yeTe yCTaHaBnMBaeMyto No ymor-
YaHuo BepTuKanbHyto Wkany B geunbenax (dB), ato nossonsiet
OHOBpPEMEHHO HabniopaTe CUMbHO pasnuyarolmecst No amniu-
TyAe KOMMOHEHTbl CrekTpa. Mcnonb3ynte Lwkany B BOnbTax
(Vrms) ans cpaBHeHUs aMNAUTYA PasfnYHbIX YaCTOTHbIX KOMMO-
HeHT curHana.

e Hanuume y curHana nocTOAHHON COCTaBMAIOLLEN MOXET npuse-
CTW K OLWMBOYHOMY OnpefeneHnto amnamuTyn KOMNoHeHT dypbe-
cnektpa. [ns MMHMMM3auMM NMOCTOSIHHOW COCTaBMsLLEeN ycTa-
HOBWTE Ha BXOAe KaHana CBA3b MO NepeMeHHOMY TOKY.

e [INs yMeHbLUEeHWs CryvaHoro wwyma v nomex AUCKpeTusaumn B
NneprvoaM4ecKUX U OOHOKPaTHbIX CUrHanax, ycTaHoBUTE PeXxunM
cbopa gaHHbIX ocuunnorpada Ha 3HadeHue Average (ycpegHe-
Hue).

YTo Takoe yactora HamnkBucra?

YacTtota HawvkBucTa — 3TO camasi BbICOKasi 4acToTa, KOTOPY MOXET
n3meputb nobor LudpoBon ocumnnorpad, paboTalowmn B pexnuve
peanbHOro BpemeHu, 6e3 nckaxeHust 3a cyeT AuckpeTusaumu. dTa
yacToTa paBHa MOMOBMHE YACTOTbl AWCKPETU3aLunM Npu yCrioBUN OT-
cyTCcTBUA OWMOBOK. ECnv nponcxoauT HenonHas AMCKpeTusaumsi, Ko-
rga yactota curHana okasblBaeTcsl Bbllle YacToTbl HalkeucTa, BO3-
HUKaET HarnoXeHne CNeKTPOB U UckaxeHue popmbl curHana. B ceasm
Cc 9TuMm, obpallaniTe BHMMaHME Ha COOTHOLUEHWE MeXZy 4acToTon
OncKpeTM3aunm n u3MepsieMoi 4acToToMN.

4.3. PaboTa ¢ perynatopamMmu BepTMKanbHOro cme-
LLleHMA 1 BEPTUKaNbHOWN pa3BepTKN

1. Perynsitop «Position» B none «Vertical» ucnonbsyetcs gns pery-
NNPOBKN CMELLIeHUs ocuunnorpaMmel Mo BepTukanu. PaspelueHne
cMelleHus, koTopoe obecneunBaeT 3TOT perynsatop, M3MeHsieTcs
BMeCTe C LieHOW [ieNleHns BepTMKanbHOW LKarnbl.

2. Perynatop «Scale» B none «Vertical» ncnonbsyetcs gns perynu-
POBKM paspelleHnsi ocuunnorpaMm no BepTukanu. PaspelueHue no
BepTUKanu meHseTcs ¢ waramu 1-2-5.

Korga nonoxeHve ocuunnorpaMmmbl Mo BepTVKanuM U3MeHseTCs, us-
MeHeHHasi BENuYMHa CMeLLeHUst Ansi AaHHOro kaHana otobpaxaeTcs
B NTEBOM HWXHEM yrny agucrnnes (CM. pucyHok 4.1).

PucyHok 4.1. HdopmaLust o MONoXeHn ocumuniorpaMmmbl No BepTU-
Kanm

«Horizontal» copgepxwut kHonky «HOR» 1 aBa NMOBOPOTHbIX peryns-
Topa: «Position» n «Scale».

1. Perynsatop «Position» B none «Horizontal»: atoTt perynatop uc-
nonb3yeTcs ANA PerynvpoBKk/ CMELLeHNs OCLIMINOorpamMmbl B KaXXA0M
KaHane (Bknovasi pesynbTaTbl MaTeMaTUYeCKUX onepauuin) no ropu-
30HTann. PaspelueHune, KoTopoe obecneunBaeT 3TOT perynsrop, mMe-
HSieTCS BMECTe C LieHOW AieNeHns ropu3oHTanbHoM LKanbl.

2. Perynstop «Scale» B none «Horizontal»: atoT perynatop vucnonb-
3yeTcs ANS U3MEHEHWUs rOpPU3OHTanbHON pa3BepTku U Bblibopa LieHbl
[AeNeHnsl OCHOBHOW TOPU3OHTaNbHOW LuUKanbl, UMW FOPU3OHTaNbHON
LUKanbl OKHa.

3. KHonka «HOR» ucnonb3yetcs Ana NepekrniodeHnss Mexay pexu-
MaMn OObIYHOrO OTODOpaXeHUs W MPUBNKEHNS OCLMMIOrpamMmel.
Moapo6HO 3TN peXUMbI ONUCaHbl HXKE.

4.4.1. MpubnuxeHue ocyuI02PamMmmbIi

Haxmute Ha kHomnky «HOR», 4Tobbl nepekniounts NpMbop B pexum
npubnuxeHus ocuunnorpamMmbl. Mpu 3ToM B BEpXHEN YacTu gucnnes
oTOOpaxaeTcs OCHOBHOE OKHO, @ B HWXHEN yacTu aucnres oTobpa-
XaeTcs npubnmkeHHoe OKHO. MpubnuxeHHoe OKHO — 3TO yBENUYEeH-
Hasi YaCTb OCHOBHOIO OKHa.

BbIOpPaHHbIN ANA NPUONKEHNA y4acToK

OCHOBHOE
OKHO

ropusoHTanbHas nonoxeHve
Wwkana NpUBIMKEHHOTO
NpUBIIMKEHHOTO OKHa no
OKHa ropusoHTanu
npubnmnxeHHoe

OKHO

B HopmanbHOM pexume perynsitopbl «Position» n «Scale» B none
«Horizontal» ncnonb3syloTca AnA perynupoBkM CMELLEHWS MO ropu-
30HTaNM 1 ropu3oHTanbHON Pa3BePTKM B OCHOBHOM OKHE.

B pexume npnbnmkenus perynatopbl «Position» n «Scale» B none
«Horizontal» ncnonb3sytoTca AnA perynupoBKM CMELLLEHWSA MO ropu-
30HTaNM U rOpU3oHTaNbHON Pa3BePTKM B NPUBINKEHHOM OKHE.

4.5. Hactpoika cuctembl 3anycka

3anyck onpefensieT MOMEHT, B KOTOpbI LMdpoBOi ocuunnorpadg
HaumHaeT cbop AaHHbIX U OoTOBpaXkeHWe ocuMnnorpamMMbl Ha MX OC-
Hose. Ecnu 3anyck HacTpoeH NpaBuMbHO, OH NO3BONSET NPeBpaTUThL
HecTabunbHy0 KapTUHY B MHCOPMATUBHYIO OCLUMNOrpaMmy.

Mocne Havana cbopa AaHHbIX ocumnnorpad HakannMeBaeT AOCTaTouy-
HOe KONMYeCTBO AaHHbIX, YTOObI 0TO6Pa3nTL ocuunnorpaMmy cnesa
OT TOYKM 3anycka. B oxuaaHun BbINONHEHUs yCcrnoBWs 3amnycka oc-
uunnorpad HakannueaeT AaHHble HenpepbiBHO. [ocne obHapyxeHns
yCcrnoBusl 3anycka ocuunnorpad HenpepbiBHO HakannuBaeT AocTa-
TOYHO AaHHbIX AN OTOOPaXeHUs OCLMNOorpaMmbl cnpaBa OT TOYKM
3anycka.

[Mone anemeHTOB ynpaBneHus 3amyckoM COAEPXUT OAWH Perynsatop u
ABe KHOMKM paboTbl C MEHIO.

Trigger Level: atoT perynatop cnyxuT Ans perynupoBKA YPOBHS
3anycka. HaxaTvne atoro peryngtopa cbpacbiBaeT ypoBeHb 3arnycka
Ha cpefHee 3Ha4yeHnem amnnuTyAbl MyCKOBOrO curHana.

Force: kHonka, kOoTOpas NpUHyANTENLHO POPMUPYET CUrHan 3arnycka
W, KaK NpaBuIo, Ucnonb3yeTcs B pexunmax HopmarnbHoro («Normaly)
1 ogHokpaTHoro («Single») 3anycka.

Trigger Menu: KHOMKa, BbI3bIBAOLLAA Ha AUCTNEN MEHIO YrpaBreHns
3anycKkom.

YnpaBneHue 3anyckom

B ocuunnorpade peanv3oBaHbl ABa TUMa 3arnycka: OAHOBPEMEHHbIN
3anyck 1 nooyvepeaHbIn 3anyck.

OdHoepeMeHHbIl 3anyck. Ucnonb3yeT cobbiTue 3anycka ans op-
MWPOBaHUS CTabuNbHbIX OcuMmnnorpaMm B 06oMXx KaHanax ofHoBpe-
MEHHO.

IMooyepedHbIl 3anyckK: 3anyck HECUHXPOHWU3NPOBAHHbLIX CUrHaNoB B
pasHbIX KaHanax.

MeHio opgHoBpemeHHoro 3anycka (Single Trigger) u noovepegHoro
3anycka (Alternate Trigger) onucaHbl B H/xecnegyowmx pasgenax.

4.5.1. OOHOB8pPEMeHHbIU 3anyckK
B npubope npepycMOTpeHbl ABa pexuma 3anycka: no poHTy, no
BUAeocUrHany.
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3anyck no ¢dpoHTy («Edge Trigger»): B 3TOM pexume OCLMMMO-
rpaMma sanyckaeTtcsi No onpeaenieHHoOMY YPOBHIO HaNPsXKeHWs, KOTo-
pbIii yCTaHABNMBaETCS C ONpeAerneHHbIM TUNoM (PpoHTa.

3anyck no BupgeocurHany («Video Trigger»): B 3TOM pexume 3anyck
OCYLLEeCTBNAETCA MO KaApoOBOMY MMM CTPOYHOMY CUHXPOMMMYMbCY
CTaHAAPTHBIX BUAEOCUTHAMOB.

[lBa pexuma, AOCTynHble ANS OAHOBPEMEHHOro 3amnycka, OonucaHbl
HuxXe:

1) 3anyck no ¢poHTy
3anyck no pPOHTY MPOUCXOAMT MPU NPEOAONEHNN BXOAHbIM CUTHa-
IOM MOPOroBOro HampsbkeHns. Bbl moxeTe BbibpaTb 3anyck Mo
HapacTatoLeMy Unu no Hucnagatowemy poHTy.
Haxmute kHonky «Menu» B none «Trigger», 4ToObl BbI3BaTb MEHO
3anycka B NpaBo YacTu avcnnes. Beibepute B npaBomM MeHo 3Haye-
Hve Single ans napameTtpa Type. 3aTem BbibepnTe B MeHI0 3Hade-
Hve Edge ans napametpa Single.
B pexume 3anycka no poHTy, MHoOpMaumsa 0 HacTpolkax 3anycka
oTOOpaxaeTcs B NMPaBOM HWXHEM Yriy 3KpaHa, Hanpumep, B Buae
SRR WRNINYS, roe ykasaHo, 4TO BbiGpaH TMN 3anmycka «no
dpoHTY», kaHan CH1 Kak MCTOYHWMK MyCKOBOrO CWrHama, CBsidb MO
NOCTOSIHHOMY TOKY Ha BXOAE B KaHarsl, @ ypOBEHb 3arnycka yCTaHOBIEH
paBHbiM 0,00 MB.

B Tabnuue gaHo onucaHve MEHH0 HAaCTPOWKKM 3anycka No PoHTY:

MapameTp| JocTynHble
MEeHH0 3HaYeHus

OnucaHue

YcTaHoBKa pexvmMa 3anycka BepTuKarbHO-
ro kaHasna Ha 3anyck no poHTy
CH1 MICTOYHMKOM MYCKOBOrO CUrHana siBnsieTcst
kaHan CH1
CH2 VICTOYHMKOM MYyCKOBOTO CUrHana siBnsieTcs
kaHan CH2
CH3 MICTOYHMKOM MYCKOBOTO CUrHana siBnsietcsi
kaHan CH3
CH4 McTouHMKOM MycKOBOro curHamna siBnsietcs
kaHan CH4
Auto Ocuunnorpamma copMupyeTcst gaxe B
OTCyTCTBUE COObITUS 3anycka
Ocuunnorpamma copmMmmpyeTcsi Npu nosie-
FIEHMM NYCKOBOro curHana
Mpu nosiBneHun curHana ocuwmnnorpaMmmMa
hopmupyeTCs OAHOKpaTHO, Mocne 4Yero
npouecc (GOpMMPOBaHUSI OCTaHaBNMBaET-
csl
AC [MocTosiHHas cocTtaBngawwasa oTceKkaeTcs
Coupling OT NyCKOBOro curHana

DC Bce coctaBnsiowme curHana nponyckatoT-
csl
[Nepexoa Ha CrneayoLLy CTPaHULLY MEHIO

Single Edge

Source

Normal

Mode Single

Next Page

3anyck no HapacTalLeMy PPOoHTY
3anyck no Hucnagatoemy poHTy

Slope

100Hc-10HC, BbIGEpPUTE BpEMEHHYIO 3a-
OepXKy [0 crefytollero 3arnycka ¢ rnomo-
wbto perynatopa M

Reset YcTaHaBnMBaeTCsl 3Ha4YeHne 3afepxku Mo
ymonyaxuio (100 He)

Mepexod Ha NpeablayLLyH CTPaHULY MEHH

Holdoff

Prev Page

YpoBeHb 3anycka (Trigger Level): 3HayeHue nokasbiBaeT NonoXxeHme
MOMeEHTa 3anycka kaHana Ha BepTuKanbHOW wkane. [ns cMmelweHuns
YPOBHS1 3arycka WCMonb3ynWTe MOBOPOTHbIN perynsatop. [pu ero
HacTpoWike Ha Aucrinee oTobpaxaeTcs MYHKTUPHas NMWHWSA, Nokasbl-
BaloLlas TeKyLuii ypoBeHb 3anycka, a B MpaBoOM HWXKHEM Yriy u3me-
HSIETCS 4MCMOBOE 3HaYeHMe YpOBHsA 3arnycka. [locne 3aBeplueHUsi
HaCTPOWKN NYHKTUPHAsA NMUHUSA uc4esaerT.

2) 3anyck no BugeocurHany

B aTom pexume 3anyck ocyLlecTBNsieTcA Mo KagpoBOMY WU CTPOY-
HOMY CUHXPOMMNYNbCY CTaHAapTHbIX BugeocurHanos NTSC, PAL
unn SECAM.

Haxmunte kHonky «Menu» B none «Trigger», 4ToObl BbI3BaTb MEHIO
3anycka B NpaBoi YyacTu aucnnes. Beibepute B npaBomM MeH0 3Haye-
Hue Single ans napameTtpa Type. 3aTeMm BbibepuTe B MeH0 3Haue-
Hue Video ans napametpa Single.

B pexume 3anycka no BugeocurHany, uHcopmaums O HacTporikax
3anycka oTobpa)xaeTcsi B MPaBOM HWXHEM Yrny dKpaHa, Hanpumep, B
BMae : , TAe yKasaHo, 4YTO BblOpaH TWN 3anycka «no Bu-
AeocurHany», kaHan CH1 kak MCTOYHMK MYCKOBOrO CUrHana, a pexum
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CMHXPOHM3aLMWN YCTAHOBIEH Ha 3anyck MO CUHXPOUMMYIIbCAM YETHbIX
kagpos (Even).

B tabnuue NpvBEAEHO ONuUCaHWe MEHI0 HaCTPOWKK 3anycka no Bu-
geocurHany:

MapameTp| JocTynHble Onuncanme
MEHH0 3HavyeHus
Single Video YcTaHoBKa pexumMa 3anycka BepTuKanbHO-
ro KaHana Ha 3anyck no BugeocurHany
CH1 MICTOYHMKOM MYCKOBOrO CUrHana siBnsieTcs
kaHan CH1
CH2 MICTOYHUKOM MYyCKOBOrO CurHana siBnseTcs
kaHan CH2
Source
CH3 MICTOYHMKOM MYCKOBOrO CurHarna siBnsieTcs
kaHan CH3
CH4 MIcTOYHMKOM MyCKOBOro curHana siBnsieTcsi
kaHan CH4
NTSC BbiGop cTaHgapTa ucnonb3yemoro Buaeo-
Modu PAL curHana
SECAM
Line 3anyck No CTPOYHOMY CMHXPOUMMYNbCY
Field 3anyck No KagpoBOMY CUHXPOUMMYIbCY
Odd 3anyck no CUHXPOUMMYNbCaM HeYeTHbIX
KagpoB
Sync Even 3anyck No CUMHXpOUMMNYSIbCaM YETHbIX Kaj-
poBs
Line NO. |3anyck no cuHxpoumnynbCy 3agaHHON
cTpoku. Beibeprte Homep CTpoku ¢ momo-
Lbto perynstopa M

4.6. Pa6oTa c pyHKUMOHANbHbIM MEHIO

O6nacTb MeHK ynpaBneHuss PYHKLUUSIMU COOEPXKUT YeTblpe KHOMKM
meHto: «Utility», «Measure», «Acquire», «Cursor», n gBe KHOMKX
HeMeaneHHOro ucnonHexus: «Autoset», «Run/Stop».

4.6.1. Hacmpolika cnocoba ebi6opku/omobpaxeHusi cue-
Hana

Haxmute kHomky «Acquire», 1 Ha AWUCNIee NOSIBUTCS MEHIO HAaCTpon-
ku cnocoba BbIOOPKM U 0TOBpaxeHUss curHana, onnucaHHoe B cregy-
owen Tabnuue:

MapameTtp| MeHio OnucaHue

Sample |HopmanbHbIl pexuM BbIGOpKK

PexxuM obHapy>KeHnst MMKOB UCnonb3yeTcsa Ang
INneTekTMpoBaHNsA MakCcUMarnbHbIX 1 MUHUMaIb-
HbIX 3Ha4YeHu. [Tpon3BoAMTCH NOUCK MUHUMY-
MOB 11 MaKCMYMOB Ha CMEXHbIX MHTEpBanax.
Mo3BonsieT o6HapyxuBaTh KpaTkue BCMrecku
Acqu CurHana u npuMeHsieTcs Ans obHapyXeHus
Mode nomex.

PexuM ycpegHeHus ucnonbayeTcst ANt yMeHb-
LLIEHUSI CIyYaliHOro LyMa C NOMOLLbIO YCpea-
HEeHWs No 3afaHHOMY YMCIy OCLMMIOrpamMm.
Uucno ocuunnorpamm, No KOTOPOMY BbIMOHS-
eTCst ycpeaHeHWe, MOXHO BbiIGpaTh NOBOPOTOM
perynatopa M u3 3HaveHun 4, 16, 64, 128

Peak
detect

Average

Dots |OTo6paxatoTCsi TOMbKO TOYKN COBpaHHbIX AaH-

HbIX
Type
Vect [[TpomexyTku Mexay coceqHUMU TOYKaMu Bbl-

OOpKN COEAMHSOTCA NTMHUAMW (BEKTOPaMm)

OFF |HacTpoiika BpeMeHM NocrnecBeyeHusi ¢ nomo-
1 second |wbto perynsitopa M ¢ Bei6opom 13 BapuaHTOB:
Persist |2 seconds|0, 1, 2, 5 ¢, 6eckoHe4YHoe.
5 seconds
Infinity

ON  |BknodeHune opmarta otobpaxeHus XY

XY Mode OFF  |OtknioyeHne chopmata otobpaxeHus XY

ON  |BknoveHne Yactotomepa
Counter

OFF __ |OTkntoveHne yactotomepa

MocnecBeueHune (Persist)

Korga BknioyeHa dyHKums nocnecBeyeHns Persist, npu otobpaxe-
HUM ocuMnnorpaMMbl UMUTUPYETC 3hdEKT MOCNecBeYeHNst B OC-
uunnorpadax C MOMUHECLEHTHBIMU 3NEKTPOHHO-Ny4YeBbIMU TpyOKa-
mu. [Mpepplgyline ocumnnorpaMmbl NPOAOMKaT OTobpaxaTbcs C
NOCTENEHHbIM YMEHbLUEHUEM SIPKOCTW, @ TeKyllasi ocuunnorpamma
oTobpaxaeTcs ¢ MaKCMMarbHOW APKOCTbIO.

1) HaxmuTe kHonKy «Acquire», 4ToObl Bbi3BaTb COOTBETCTBYIOLLEE
MEHIO B NPaBOW YacTu aKpaHa.
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2) B npaBom meHio HaxmuTe «Persist», 4ToObl BbIOpaTh Bpems no-
cnecsevyeHuss u3 BapuaHtoB OFF (mocnecBeuveHne OTKMOYEHO),
1 second, 2 seconds, 5 seconds (1, 2, 5 c), Infinity. Ecnu BbiGpaHo
3HaueHue «Infinity», To naMepeHHble TOYKM ByayT COXPaHATLCA W
oTobOpaxaTbcst 40 TeX nop, noka He GyaeT 3agaHo Apyroe 3HaveHue
BpeMeHU. [1nsl OTKMOYEHUsS] MOCINECBEYEHUS] U OYUCTKU 3KpaHa Bblibe-
pute 3HaveHne OFF.

®dopmart otobpaxeHus XY

OTOT hopMaT MOXKET MPUMEHATLCA TONBKO NPU OAHOBPEMEHHOM WUC-
nonib30BaHWM CUrHanoB u3 kaHana 1 n kaHana 2. lNMocne Toro, kak
BblbpaH dopmaTt oTobpaxkenus XY, curHan 13 kaHana 1 otobpaxaert-
Cs1 Ha rOPU30HTAaINbHOWM OCK, @ CUrHanM 13 KaHamna 2 — Ha BepTUKarbHOW
ocu. Mpn atom ocumnnorpad nepeknovaeTcs B PexuMm BblIOOPKM
AaHHbIX 6e3 3anycka. [laHHble oTobpaxatlTcs B BUAE LIBETHBIX TOYEK.
B aTOM pexume opraHbl yrnpaBneHWs MCMOSMb3YyTCS CreayoLwmm
obpasom:

e Perynatopbl «Scale» un «Position» kaHana CH1 B none
«Vertical» wncnomb3yloTCA ANA PerynvpoBKM FOPU3OHTaNbHOW
pa3BepPTKN U FOPU3OHTaNbHOIO CMELLEHNS.

e Perynsatopbl «Scale» un «Position» kaHana CH2 B none
«Vertical» ncnonb3yloTcs AN perynMpoBKM BepTUKanbHOW pas-
BEPTKM 1 BEPTUKAINIbHOIO CMELLIEHWS.

Cnepnyrowme cyHKUMM He paboTtatoT B pexxume XY:

e OnopHble NnNK BbIYUCIEHHbIE OCLMNNOrPamMMmbl.
e Kypcopsbl

e YnpaBrneHve 3anyckom

e BbicTpoe npeobpazoBaHue Pypbe

MocnepoBaTenbHOCTL OENCTBUM Afsi Nepexoda B pexuMm oTobpaxe-
Hua B dpopmate XY:

1. HaxmuTe kHOmKy «Acquire», 4ToObl Bbi3BaTb COOTBETCTBYHOLLEE
MEHIO B NPaBOM 4YacTu aKkpaHa.

2. 3apanite gna napametpa meH «XY Format» 3HaveHne ON, yto-
Obl BkMounTb pexum XY, unu OFF, 4ToObl ero BbIKNIOUNTb.

YacTtoTomep (Counter)

B coctaBe ocuunnorpada npegycMoTpeH 6-paspsaHbli O4HOKaHarb-
HbIi YacToTOMep. ATOT YacTOTOMEp NO3BOMNSAET U3MEPSATb YacTOTbl OT
2 Ty [o BepxHen rpaHuubl NOMOCHI NpOMNyckaHwWs ocuunnorpada.
YacToTa curHana nsmepsieTcst KOppekTHO TONbKO B TOM criyyae, Korga
N3MepsieMblii KaHan COAEPXMUT MYCKOBOW CUrHam, W yCTaHOBIEH pe-
MM ofiHOBpeMeHHoro 3anycka (Single) no cdpoHTy (Edge). NamepeH-
Has YacToTa oTobpaxaeTcs B HWKHEN YacTu Aucnnes:

[Ins BKMHOYEHUS U BbIKIIOYEHUS YacToToMepa:

1. HaxwmuTe kHonky «Menu» B none «Trigger», yCTaHOBUTE PEXUM
3anycka no gpoHTy (Edge) n BbibeprTe NCTOYHMK curHana.

2. Haxmute kHomMKy «Acquire», 4TobObl Bbl3BaTb COOTBETCTBYHOLLEE
MEHIO B NpaBOW 4YacTu 3KpaHa.

3. YcraHoBuTe ons napameTpa «Counter» B NpaBoM MEHIO 3Ha4YeHne
ON (ans BkntoyeHust) unu OFF (ans BbIKMtoYeHNs).

4.6.2. CoxpaHeHue ocyusi0epamMmmbl U 8bI306 ee U3 nams-

mu

HaxmuTte kHonky «Utility», BbibepuTe B npaBom meHto onuuto «Func-
tion», a B NeBoM MeH0 — KoMaHgy «Savex. BbiGupasi cooTBeTcTBY-
lolme 3HayeHns napameTpa «Type» B npaBom MeHto. Ecnu ans aTo-
ro napameTpa ycTaHoBrneHo 3HayeHne Wave (CoxpaHeHue ocuummo-
rpaMMm), MeHto ByaeT cneaytoLime anemMeHTbl:

namsaTh OCLMNOrpammbil.
BbI30oB ocumnnorpammbl M3 namsitv Ha
AvCcnnen, Wnu yparneHue Bbl3BaHHOM
ocuunnorpammbl ¢ aucnnes. Ecnun
BblOpaHo 3HayeHne ON, M no ykasaH-
HOMy ajpecy B naMsATu copepxaTcs
AaHHble, Ha aucnnee oTobpasutcs
ocuunnorpamma, a afgpec U CooTBeT-
cTByowas uHdopmauna byayt noka-
3aHbl B T€BOM BEPXHeEM Yriy Aucnnes.
Ecnn paHHbI agpec He coaepxut
AaHHbIX, Ha Aucrnee nosiBUTCA COob-
weHue «None is saved»

Next Page

Mepexod Ha credyloLlylo CTpaHuLy
MeHI0

Close All

YnaneHve ¢ aucnnest BCEX OCLMMMO-
rpamm, COXpPaHEHHbIX B NamMsTu

File Format

BIN
TXT
CSsv

Bo BHyTpeHHen namsTtn chann coxpa-
HseTca B cpopmaTte BIN. Mpu ucnone-
30BaHUM BHELLHEro HaKonuTens MoxeT
6bITb BblOpaH dopmat BIN, TXT wnm
CSV.

Save

CoxpaHeHve ocuunnorpaMmel U3 Bbl-
©paHHOro UCTOYHMKA MO BbIOpaHHOMY
agpecy.

Storage

Internal

External

CoxpaHeHve  ocuunnorpamMmmbl  BO
BHYTPEHHIOI0 NamsThb.

CoxpaHeHne  ocumnnorpaMmbl  Ha
BHewHui USB-Hakonutenb. B aTtom
cnyyae uMsa anna MOXHO pedakTu-
poBatb. dPann ocUMNNOrpammel, CO-
XpaHeHHbIn B dopmate BIN, MOXHO
OTKPbITb C MOMOLLbIO NPOrpamMmbl aHa-
nu3a ocumnnorpamm OWON (noctas-
nseTca Ha KOMMakT-gucke, npunarae-
MOM K ocuunnorpady)

Prev Page

Mepexon Ha npeabliaywyro cTtpaHuuy

MEHIO

Ecnu BbIGpaHo
meTpa Type, OT

3HavyeHve Configure (coxpaHeHue HacTpoek) napa-
obpaxaroTcsa cregyoLime onuuu:

MapameTtp | docTynHble T
MEHI0 3HaYeHusi
Function Save BbI3BaHO MEHIO COXPaHEHWs] faHHbIX
Type Configure Bb|6parv| TN COXpaHSeMbIX OaHHbIX:
HacTpOWiKu
Setting1 |Bbibop agpeca no3vumm coxpaHeHus
Configure | ... TeKyLlen KOHduUrypaumm HacTpoek B
Setting8 |nmamsiTu ocumnnorpada
CoxpaHeHue Tekyllen KoHdurypaumm
Save HacTpoek ocuunnorpada B ero BHyT-
PEHHIO NamsiTb
BbI30B coxpaHeHHOW KOHdurypauum
Load HacTpoek M3 NMamsATh Mo yKa3aHHOMY

anpecy

Ecnu BbiGpaHo

3HayeHve Image (M306paxeHne akpaHa) napameTpa

Type, oToOpaxalTcs cnegytoLime onuum:
MapameTt OCTYMHbIE
p P [Aocty Onucaxue
MEHI0 3Ha4YeHus
Function Save BbI3BaHO MEHI0 COXpaHeHNS AaHHbIX
BbibpaH TUN CcoxpaHsieMblX AaHHbIX:
Type Image
n3obpaxeHune
CoxpaHeHvie TekyLlero n3obpaxeHus ¢
akpaHa. Paiin MoxeT ObiTb COXpaHeH
Tonbko Ha USB-Hakonutene, noatomy
Save nepen  coxpaHeHuem  Heobxoaumo

NnoACOeANHUTbL ero K ocuunnorpady.
Mmsa charina MOXHO pedakTupoBaThb.
dawnn coxpaHseTtcsi B hopmate BMP

Mapametp | JocTynHble Onucanme
MEeHIo 3Ha4YeHusA
Function Save BbI3BaHO MEHIO COXpPaHEHWS AaHHbIX
Type Wave BbibpaH TWn CcOXpaHsieMbIX [aHHbIX:
ocuunnorpaMmma
BblGOp MCTOYHMKA COXpaHsieMon oc-
CH1 uunnorpamMmei.
CH2 Mpn BbIGoOpe 3HauveHus All, 6yayTt co-
Source CH3 XpaHATbCA Bce oTobpaxaemMble Ha
CH4 3KpaHe ocuunnorpammbl. VX MOXHO
Math COXpaHWUTb B SIYENKYy BHYTpPEHHeW na-
All MATU UNKU B BuAe OTAENbHOro dhavna
Ha BHelwHem USB-HakonuTene
B neBoMm MeH BbIBOAMTCS CMMCOK
. ON ayeek namatm WaveO0 - Wavel5.
Object
OFF BpaueHuem perynstopa M Bbibepute
agpec ANnsi COXpaHeHWs unu Bbi3oBa U3

CoxpaHeHu1e U BbI30B OCLMnnorpaMmm

Ocumnnorpad no3BonsieT COXpaHWTb BO BHYTPEHHIOW namaTb 16
ocuMnnorpamMmM, KoTopble MOryT oTobpaxaTbCs Ha Aucrnee OfHO-
BPEMEHHO C Tekyllel ocuunnorpamMmmoi. HactpamBaTh BbI3BaHHYO U3
namsaT OCUMNNorpamMmmMy Henb3si.

YTto6bl coxpaHuTb ocuunnorpammy u3 kaHana CH1, CH2, CH3, CH4
Unu pesynbTaT BbluMCNUTENbHOW onepaunn Math no agpecy WaveO,
HY>XHO BbINOMHUTb CrieaytoLlne AeicTBUS:

1. Bkntounte kaHanbl CH1, CH2, CH3, CH4 n Math.

11




OWON

UHCTPYKLINA 10 SKCITIIYATALUUN: SDS1104

2. Haxmute kHonky «Utility», BeibepuTte onumio «Function» B npa-
BOM MeHI, Bblbepute komaHgy «Save» B NeBoM MeHw. B npasom
MeHio BbibepuTe 3HaveHne Wave napametpa Type.

3. CoxpaHeHue: B NpaBoOM MeHI0 BblibepuTe ans napameTtpa Source
3HaveHue All.

4. B npaBom meHio Haxmute «Object». Bbibepute B neBom MeHI0
aveliky Wave0 kak agpec coxpaHeHusl obbekTa.

5. B npaBom meHio Haxmute «Next Page» v BbiGepute ans napa-
meTpa «Storage» 3HaveHue Internal.

6. B npaBoM MeHI0 HaXXmMuTe KHOMKY «Save», Y4Tobbl COXpaHWUTb OC-
uunnorpaMmy.

7. BbizoB u3 namsatu: B npaBom meHio HaxmuTe «Prev Page», a
3atem «Object». Beibepute B neBom meHio syeriky Wave0. B npaBom
MeHio BblbepuTe Anst napameTpa «Object» 3HaueHne ON. Ocuunno-
rpamma, CoxpaHeHHas Mo 3ToMy agpecy, MOSBUTCS Ha Aucnnee, a B
IeBOM BEPXHEM YIIy ANCnies oTobpas3sTcs agpec u conyTcTayoLas
MHopmaums.

YUTtobbl coxpaHuTb ocuunnorpammy u3 kaHana CH1, CH2, CH3 wunn
CH4 B dhann dopmata BIN Ha BHewHun USB-HakonuTenb, Hy»XHO
BbINOMHNUTL CreayoLime AeNCTBuUS:

1. BkntounTe kaHanbl CH1, CH2, CH3, CH4 n oTtkntounTe kaHan Math.
2. HaxmuTe kHonky «Utility», BeiGepute onumio «Function» B npa-
BOM MeHI, Bblbepute komaHgy «Save» B NeBOM MeHw. B npaBom
MeHio BbibepuTe 3HaveHne Wave napametpa Type.

3. CoxpaHeHue: B NpaBOM MeHI BblbepuTe ans napameTtpa Source
3HaveHue All.

4. B npaBom meHio HaxmuTe «Next Page». Boibepute ans napamet-
pa «File Format» 3HaueHne BIN.

5. B npaBoM MeHi0 Bbibepute ans napameTtpa «Storage» 3HayeHue
External.

6. B npaBom MeHto BbiGepuTe onuuio «Savey, 1 Ha gucnnee nosiBUT-
Csl KnaBmaTypa TEKCTOBOrOo BBOAA, MpedHas3HaueHHas Ans BBoAa
umeHn danna. Mo ymonuaHuio nMms anna BKOYAET CUCTEMHYIO
AaTy u Bpemsi. Bbibupaiite HyxHble knaBuLLM NMOBOPOTOM perynstopa
M. [Ins BBOAA BbIOpaHHOrO cMMBONa HaxumaiTe Ha perynstop M.
[nvHa nmeHn cparna orpaHnyeHa 25 cumeonamu. [ns nogreepxae-

HVS BBEAEHHOIO MMeHU haina Bbibepute KnaBuwy 4_| .

7. BbizoB 13 namatu: Ocumnnorpamma, COXpaHeHHas B channe
¢dopmaTta BIN, MOXHO OTKPbITb C MOMOLLLIO NporpamMmbl ANsi aHanuaa
ocuunnorpamm OWON (ycTaHaBnvBaeTcsi ¢ KOMMaKT-gMcka, BXOAsi-
LLLlero B KOMMIEKT NOCTaBKM).

KHonka 6bicmpoz2o docmyna 0ns1 pyHKYuu coxpaHeHus OaHHbIX
Knonka «Copy» B NpaBOM HWXKHEM Yriy AUCNNEs CRyXuT Ans 6bicT-
poro 3anycka (yHKLMW COXpaHeHUs AaHHbIX Save B (PyHKLMOHamb-
HoM meHto «Utility». HaxaTvne Ha 3Ty KHOMKy SKBMBaneHTHO BbIGOpy
KOMaHapbl Save B MeHI0 coxpaHeHus JaHHbIx. Ocuunnorpamma, KOH-
durypaumsa HacTpoek unu usobpaxeHune ¢ akpaHa 6yayT coxpaHeHbl
B hopmaTe, BbIGPaHHOM B MEHIO COXPaHEHUS AaHHbIX.

CoxpaHeHue TeKyllero usobpaxeHus c gucnnes

M3o6paxeHune, popmrpyemoe Ha aucnnee, MOXXHO COXPaHUTb TOSbKO
Ha BHelwHW USB-HakonuTtenb, NO3TOMy ero HeobxoanmMo npeasapu-
TenbHO NoACOeAVHUTB K ocuunnorpady.

1. NoacoeauHeHne USB-HakonuTens: BcTaBbTe pasbem USB-
HakonuTensa B nopT USB «xocT» (ykasatenb 6 Ha pucyHke 3.1 «[le-
pegHAs naHernb ocuwnnorpii;a»). Ecnu cnpasa BBepxy Ha aucnnee

nosiBMnacb MUKTorpaMmma , USB-HakonuTenb ycnewHo noAkmto-
yeH. Ecnn USB-HakonuTenb He onosHaeTcs ocuunnorpadoM, Bam
HY>XHO OT¢hopMaTVpOBaThb €ro B COOTBETCTBUM C MHCTPYKLMEN B pas-
nene «TpeboBaHusa k USB-HakonuTenio» HMXe Ha 9TOW cTpaHuue.

2. Mocne Toro, kak USB-HakonuTenb noaknoyeH K ocuunnorpady,
HaxxmuTe kHonky «Utility», BeiGepute onumio «Function» B npaBom
MeHI0, BblibepuTe komaHay «Save» B NEBOM MeHK. B npaBom meHo
BblGepuTe 3Ha4yeHne Image napameTtpa Type.

3. B npaBom MeHIo BbiGepuTe onuuio «Savey, 1 Ha gucninee nosiBUT-
CA KnaBmaTypa TEKCTOBOTO BBOAA, MpeaHasHadeHHas Ans BBoAa
umeHn davina. Mo ymonuyaHuio umsa danna BKMOYAET CUCTEMHYIO
AaTy u Bpemsi. Bbibupaiite HyxHble knaBuLLM NMOBOPOTOM perynsaropa
M. [ns BBOoAa BbiOpaHHOro cumBona HaxumanTe Ha perynsatop M.
[nuHa nmeHun danna orpaHuyeHa 25 cumsonamu. [ins nogreepxae-

HUS! BBEZIEHHOTO UMEHN (paitna BuIGepuTe KNaBuLly < .

Tpeb6oeaHus k USB-Hakonumeiito

Moppepxmeaembli popmat USB-aucka: USB 2.0 unu Huxe, danno-
Bas cuctema FAT16 unu FAT32. Pasmep eavHnyHoro 6noka Bblae-
NeHVs AaHHbIX He MoXeT npesbiwaTth 4 Kb, MakcumanbHas eMKoCTb
64 'b. Ecnu USB-Hakonutenb He paboTaeT JormkHbIM 06pa3om, BaM
HY>XHO OTchopMaTMpoBaTb €ro U NOBTOPUTL onepaumio. MNpegycMoT-
peHbl gBa cnocoba dopmaTtupoBaHnss USB-HakonuTens: nepsbli
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3aknioyaetcs B popmMaTMpOBaHUM CpPeAcTBaMK OMepaLynoHHON Cu-
CTeMbl KOMMbOTEPa, @ BTOPOM — C MOMOLLbIO CMeLManu3vpoBaHHOro
nporpaMMHoro obecneyeHus (amckm emkocTeto 8 b wnu Gonblie
MOXHO 0T(hOpPMaTUPOBaTh TONBKO BTOPbIM CMOCOG0OM).

Wcnonb3oBaHue cuctemHon ¢yHkuum copmatupoBaHus USB-
HakonuTens:

1) NoacoeanHuTe USB-HakonuTenb kK KOMMNbIOTEPY.

2) ins BxoAa B NaHernb ynpaBfieHNst KOMNbIOTEPOM LLENKHUTE NpaBoW
KHOMKOM MbILwK Mo nonsim «Komnbtotep» — «YnpasneHve» (Comput-
er—Manage).

3) BbizoBuTe okHO «YnpaeneHue aunckamu» (Disc Management), n B
OTKpbIBLUEMCS OKHe oTobpasutcs nHdopmaums o USB-HakonuTene,
OTMeYeHHast KpaCHbIMU METKaMu Ha PUCYHKe 4.2.

A Compute:|
Fie Adicn View Hep

e 7DD xeFas

& Computer Management (Local [ Volume [ Layout | Type | File System | Status Acticas
Pl = Simple_Basic NIFS Healthy "
Dk Management -
(== KINGSTON (L) Simple Eatic FAT32 Heahhy (Active, Primacy Pastition)
' Timple Eazx NTFS Fheshhy (Logical Driee) More Acticns L3
atl Shared Folden Simple Basic  NTFS Healthy (Logical Drive)
25 Local Users and Groups Simple Basic  NTFS Healthy (System. Boot, Page File. Active. Crash Pumg, Primary
) Performance Simple Bazic NTFS Heakthy (Logical Drive)
& Device Manager Simple Basic  NTFS Healthy (Logical Drive)
+ [ Songe Simple Basic NTES Healthy fLogical Drive)
2 Dk Management 1
3, Servicefind Appiications
Click “Disk
Management "
'
LDk 0 = =——s]———l=—]

(D) | winB [ software | file (G)  fe (H)  work ()

721 GB FATR
Online Heslthy (Active, Primary Parition)

ico-romo
VD ix)
Ho Media
+ || I Unallocsted I Primary partition I Extended partition [ Free spece I Logical diive

PucyHok 4.2. OkHo «YnpaBneHue amckammy»

4) LLlenkHnTe NpaBol KHOMKON MbILWW MO 006nacTn, OTMEYEHHOW Kpac-
Hon mMeTkoi 1 unu 2 n Bbibepute komaHgy «Popmatuposatb» (For-
mat). B OTKpbIBLLEMCS AMANOroBOM OKHE LUESNKHWUTE No kHonke «[da»
(Yes) (pucyHok 4.3).

3
e —.|J

Dizk Management

This is the active partition on this disk. All data on the partition will be
_I-_-'\ lest. Are yeu sure you want to format this partition?

| Yes Mo ] |

L = = =

PucyHok 4.3. [lnanorosoe OKHO NOATBEpXAeHUst KOMaHabl Ha hopma-
TupoBaHue USB-HakonuTens

5) B oTkpbiBLLEMCS AManoroBoM okHe BbibepuTe chalinoByto cuctemy
FAT32, ycTaHoBUTE pa3mep eauHWYHOro Grioka BblAeneHust Ha 3Ha-
yeHne 4096, ycTaHOBMTE ranodky Ha onumm «bbicTpoe dopmaTunpo-
BaHue» (Perform a quick format). Haxmute kHonky OK 1 B OTKpbIB-
LUemMcsi AManoroBoM OKHe LUenkHuTe no kHorke «[Ha» (Yes) (pucyHok

4.4).
rF!-'t:rrr-n.;f, L= E -
Volume label: KINGSTON
(:Eile system: FAT32 :J
(&Ilocation unit size: |:4056 )_

C-'J' Perform a quick format )

Eniable fila and folder comomsaston '

(_ ok )| Cancel :

= =4
PucyHok 4.4. Hactpoiikn doopmatuposarHusi USB-Hakonutens

F = =

6) BoinonHsieTcst npouecc hopMaTUpoBaHns (pUCyHok 4.5).
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Fle Adion View Hep

«»:DEEEE

& Comp Velume. |lx'ml|ljp&| mzw\ Sasts Actions
# [} Syten Tooks o
) Tosk Scheduier Disk Management
] Event Viewer n ; : T Nore Actins »
il Shared Folders i_.mmmcm s«mu- Busic NTFS  Hesithy (Logical D
.QLoulU\sunsG enop 80 3 S Sl fMTTE Mwmmumil\gmﬁlwm!mv
i Pedormance wirdl (£} Simple Basic NTFS Hiealthy [Logical Drrve)
& Device Manager unﬂdm Simple  Basic NTFS Heahy (Logical Drive)
- 8 Sorsge orp D) Simple Basic NTFS  Hesthy flogical Dive)
i Dk Mansgenent

[l Services and Appestions

Banc winl (C | ap (D) wind () saftware file (G fe (1 work ()
6129 68 00068 | 4001GE 400IGB |1BDlGBY BOOIGE! BAD1GE! | 1012268
Oniine Heatihy (| Heaithy || Heakhy( || Heskhy [} | Hesby(l | Heaithy(l | Heskhy iU
=Disk 1 C

Removable KINGSTON (14

168 1168

Orline Formatting: (2%]

ico-Romo

VD {E)

Mo Media
+ || W Unailocated [l Primary partticn [ Extended parttion [ Face space Il Logical diave

—— —————

PucyHok 4.5. Mpouecc dopmaTtpoBaHuns USB- HakonuTens

7) MNMpoBepbTe, oTdhopmaTpoBaH nu auck B cucteme FAT32 ¢ paswve-
poM efguHUYHOro 6roka BelgeneHust 4096 6anT.

dopmaTupoBaHMe € NOMOLLLIO MacTepa pasbueHus [UCKOB
Minitool Partition Wizard

URL-agpec ons sarpyskv nporpaMmbl:
https://www.partitionwizard.com/free-partition-manager.htmi
MpumeyaHue: Ha pbiHke eCTb MHOXEeCTBO Mporpamm ans dopmartu-
poBaHus USB-HakonuTenei. MNporpamma Minitool Partition Wizard
OnucbIBaeT B Ka4ecTBe npumepa.

1) MNopcoegnHute USB- HakonuTenb K KOMMbOTEPY.

2) 3anyctute nporpammy Minitool Partition Wizard.

3) WenkHute no kHonke Reload Disk B Bbinagatoliem MeHo B BEpX-
Hel NeBOW 4acTW OKHa MporpamMmbl UMM HaxmuTe kHonky F5. Ha
akpaHe nosBuTcA uHgopmaums o USB-Hakonutene, oTMeyeHHas
KpacHbIMU METKaMu Ha pUCyHke 4.6.

B MiniTool Partition Wizard Home Edition vi.0
Gowdl  Yew ok Faiton OywescDok  Wowd  Hep

5 Aot Dok 5
s - 3 7 R
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PucyHok 4.6. OkHo nepesarpysku aucka

4) LWenkHWTe npaBoi KHOMKOW MbIWK No obnacTtu, BblAeNeHHON MeT-
ko 1 unm 2, n Beibepute komaHgy Format:

3 Move/Resize

&3 Merge
P Spit
7 Copy
B Explore
FJ Create
PR Delete

| Align
3 Fomat
¥ Label
o Change Letter
PucyHok 4.7. KoHTekcTHoe MeHto ¢ komaHaow Format

<+—Format

5) B oTKpbiBLUEMCS AManoroBoM okHe BbibepuTe dainoByo cuctemy
FAT32, ycTtaHoBWUTE pasMep eavHWYHOro Grioka BblAeneHusl Ha 3Ha-
yeHne 4 KB, nocne yero wenkHuTe no kHornke OK (pucyHok 4.8).

# Format Partition F2

r_ﬁ Frematesg tha st vill deitioy ther data on e gartbor]

Partbon Label KINGSTON

Fils Sytteen FATEE -
.

Ce ) | Sl

PucyHok 4.8. YcTaHoBKka napameTpoB dhopMaTUpoBaHns

6) LenkHute no kHonke Apply («NPUMEHWUTb YCTaHOBKU») B NEBOW
YacTu MeHio. 3aTem Ansi 3anycka popMaTupoBaHus Haxmute Yes B

OTKPbIBLLEMCH ANaroroBOM OKHe iiMCiHOK 4.9i.

Apply Move/Resize  Merge

# Apply Changes?

NOTE: Wcmrﬂw-:mm-dwuh.-nnﬂ Power Saving leature on you
computes and cloze all othar appBcations before you apply the pending charge:

=

PucyHok 4.9. NoateBepxxaeHve HOBbIX HACTPOEK 1 3anyck hopmaTu-
poBaHus
7) OTKpbIBAeTCH OKHO C MHAMKaTopamu npouecca dopmMaTupoBaHusi
(pucyHok 4.10).

+" Apply Pending Operation(s)... K

‘ \“J Apoy pending changes T
|
[

1 of 1 pending operations.
Format Partition

Partition Letter |

Patition Labiel NEVY VOLUME
Disk Indlex; 2

Partition Incex: 1

R 100% |

Foimat partition:
[ 100% |

Fomnat partition

L=

PucyHok 4.10. MNoaTBepxaeHne HOBbIX HACTPOEK 1 3amnyck doopmaTtu-
poBaHus

8) Mo okoH4aHWK NpoLecca NosBNSETCs AnanoroBoe OkHO ¢ coobLue-
HMeM 06 ycnelHoM opmaTMpoBaHum (pucyHok 4.11).

Apply all the pending change: successfully,

PucyHok 4.11. CoobLieHne 06 ycnewHom 3aBepLueHun choopmaTmpo-
BaHuA

4.6.3. Hacmpolika ecnomo2amesnbHbIX CUCMEMHbIX

pyHKYUl

1) ®dyHkumua Config

Haxmute kHonky «Utility» BbiGepute onumio «Function» B npaBom
MeHIo, BblbepuTe komaHay «Configure» B NeBoM MeHHo.
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B cnepytowernn Tabnuue npvBeAeHO ONUCaHWe 3NIEMEHTOB MEHH
HaCTPOWVIKN KOHUIrypaumm:

Mapametp| [ocTynHble Onuncanme
MeHIo 3Ha4YeHus
Function Configure BbI30B MEHI0 KOHUrypaLmmn HacTpoek
Brnokupyet Bce kHOMKW. ns cHATUSA
6GNOKMPOBKM HaXXMuTe KHomky «Menu» B
KeyLock none ynpasneHus 3anyckom «Trigger»,
a 3aTem HaxmuTe KHonky «Force».
BbinonHute 3Tm AENCTBUSA Tpy pasa
About OT?GpameHme HOMepa Bepcuun u ce-
pVIHOrO HOMepa ocuunnorpaga

2) dyHkums Display
Haxmunte kHonky «Utility» BbiGepute onumio «Function» B npaBom
MeHI0, Bbibepute komaHay «Display» B neBom MeHio.

B cnepyiowe Tabnuue npuBedeHO OMMUCAHWE 3MIEMEHTOB MEHIO
HacTpoWikv Aucrnnes:

Mapamer, OCTYyrMNHbIe
p p | Bocry OnucaHue
MEHI0 3Ha4YeHUs
Function Configure |Bbl30B MEHIO HACTPOWKKN aucnnes
. HacTtpovika sspkocTv nogcBeTkM ¢ no-
BackLight 0-100% P p a
MOLLbIO perynatopa M
PR
. LR EE .
Graticule E Bbi6op TMNa KoopAMHATHOW CEeTKM
YcTaHoBKa BpEMEHU 40 aBTOMaTuye-
CKOro cBopayvBaHusa MeHto (ot 5 go 30
Menu Time |5s-30s, OFF |c, nu6o oTknoueHne aBToMaTU4ecKoro
CBOpayVBaHusl) C MOMOLLIbIO perynsTo-
pa M

3) ®yHkumsa Adjust

HaxmunTe kHonky Utility BeiGepute onumio «Function» B npasom
MeHt0, BbibepuTe komaHay «Adjust» B 1eBOM MeHHo.

B cnepytowen Tabnvue npuBegeHoO ONMcaHWE 3NIEMEHTOB MEHHO Ka-
nnbpoBKM ocumnnorpada:

MapameTp |[OocTynHblie
MEHI0 3HayeHusA CLLIETEE
SelfCal BbinonHeHve npouenypbl aBTokanmo-
POBKMU
Default Bo3BpaT K 3aBOACKMM YCTaHOBKaM
ProbeCh [TpoBepka kavyecTBa ocnabneHus wyna

BbinonHeHune aBTokanm6poBku (SelfCal)

Mpouenypa aBTOKanMbpOBKM MO3BONSAET MOBLICUTL TOYHOCTb U3Me-
PeHuii C MOMOLLbI0 ocumnnorpada B pasnuyHbIX YCNoBUAX OKpYyxato-
wen cpedbl. Ecnun nsmeHeHne TemnepaTypbl OKpyxatollen cpegbl
cocTaBnseT 6onble 5°C, Heo6x0ANMO BbINOMHWUTEL aBTOKANMOPOBKY,
4YTOGbI 06ECNeUNTb BbICOKYH0 TOYHOCTL N3MEepPeHuii

Mepen BbINONHeHWeM aBTOKaNWOPOBKW OTCOEAUHWUTE W3MEepUTENb-
Hble LWyMbl U NPOBOAA OT BXOAHbIX rHe3p ocuunnorpadga. Haxmute
kHonky «Utility». 3atem BbiGepute onumio «Function» B npasom
MeHI0, BbibepuTe koMmaHay «Adjust» B neBom MmeHo. Bbibepute ko-
mangy Self Cal B npaBoM MeHto, 4TOObI 3amyCcTUTb NpoLeaypy aBTo-
kannbposku ocuunnorpada.

MpoBepka wyna

OTa yHKUMA JaeT BO3MOXHOCTb NPOBEPUTb, Haanexalumm nm obpa-
30M paboTtaeT ocnabneHue wyna. BoamoxHbl Tpu BapuaHTa pesyrb-
TaTa NPoBepKu: M3bbITOYHAs KOMMeHcauns, HopMmarnbHas KOMMeHca-
uMsa, HegocTaToyHas KomneHcauus. B 3aBucmMmocTn oT pesynbrata
NpoBeEpPKM Morb3oBaTeNlb MOXET OTperynupoBaTb ocnabneHue yna.
[ina npoBepkw Lyna BbIMOMHUTE crneayoLume AefCTBUS:

1) MopcoepnnuTte Wwyn ko Bxoady kaHana CH1, n ycraHoBute makcu-
ManbHoe ocrnabneHve Lyna.

2) HaxxmuTte kHonky «Utility» Beibepute onumio «Function» B npasom
MeHI0, Bbibepute komaHay «Adjust» B TeBOM MeHH0.

3) Bbibepute komaHay ProbeCh B npaBoM MeHI0, U Ha aKkpaHe no-
ABATCSA NOACKA3KM N0 NPOBEpPKe Luyna.

4) Bbibepute komaHgy ProbeCh ewe pas, utobbl 3anycTtutb npoBep-
Ky Liyna, u npuMepHo 4epe3 3 ceKyHAbl Ha Auchnee MosiBUTCS pe-
3ynbTaT NpPoBepKkn. Haxmute nobyto KHOMKY, YTOOb! BLIATU U3 PEXU-
Ma NpoBeEpPKM.
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4) ®dyHKuma Save

PyHKUMA Save nO3BONSET COXPaHATb B NaMSATW OCLMMNOrpaMMmel,
KOHUrypaumm HacTpoek u nsobpaxeHus akpaHa. ObpatuTech k pas-
peny 4.6.2. «CoxpaHeHne ocummnnorpaMMbl U BbI3OB €€ U3 MamsaTu»
Hac. 11.

5) ®yHkuma Update

[na obHOBNEHNSA BCTPOEHHOrO NPOrpaMMHOro obecnevyeHns ¢ Nomo-
wbto USB-Hakonutens ucnons3ynte USB-nopT Ha nepegHen naHenm
npubopa. YTobbl 03HAaKOMUTBCA C Npoueayporn obHoBneHns, obpartu-
Tecb k pasgeny 4.6.4. «O6HOBNEHWe BCTPOEHHOro MNPOrpamMmMHOro
obecneyeHus».

4.6.4. O6HOB81EHUE BCMPOEHHO20 NPOo2PaMMHO20 obecneyeHus
[ns obHOBNEHWs1 BCTPOEHHOrO MPOrpamMmMHOro obecneveHnss ocumn-
norpacpa ¢ BHewHero USB-HakonuTtens ucnonb3ynte USB-nopT Ha
nepegHen naHenu npubopa.

MopcoeguHeHne USB-HakonuTens: BcTaBbTe pasbem USB-
HakonuTensa B noptT USB «xocT» (ykasatenb 6 Ha pucyHke 3.1 «[le-
penHsas naHenb ocuunnorpada»). Ecnu cnpaBa BBepxy Ha gucnnee

nosiBuNack nNUKTorpamma ‘1" , USB-Hakonutenb ycnewHo noaxmto-
yeH. Ecnn USB-HakonuTenb He onosHaeTcs ocuunnorpadom, Bam
HY)XXHO OT¢hopMaTMpOBaTb €ro B COOTBETCTBUM C UHCTPYKLMEN B pas-
nene «TpeboaHusi k USB-Hakonutento» Huxe Ha c. 12.
MpenynpexaeHne: O6HOBNeHMe nporpamMMHoro obecneveHuns Ba-
wero npubopa — 3To AenukaTHas onepauus. Bo nsbexanune npuun-
HeHus yuwepba pnmbop He OTKMYanTe ero NUTaHna N He U3BneKanTe
13 Hero USB-Hakonutens B npouecce 06HOBNEHUS.

Ona o6GHOBNEHUsT BCTPOEHHOro MporpamMMHoOro o6ecne4vyeHus
BbINOJIHUTE creayrowme AeNCTBUSA:

1. Haxxmute kHonky «Utility» BeiGepute onumio «Function» B npasom
MeHIo, Bblbepute komaHgy «Configure» B neBoMm meHto. Buibepute
KomaHay «About» B npaBoOM MeH0 1 nocMoTpute Moaens npubopa u
TEKYLLYI0O BEPCUI0 BCTPOEHHOTO NporpaMMHoro obecneveHus.

2. lMoceTnTe Hall canT ¢ KOMMblOTEPa U NPOBEpbLTE, NpeanaraeTcsa nu
Ha cavite 6onee HoBasi Bepcusi NporpaMmHoOro obecnedenusi. 3arpy-
3uTe cooTBeTCTByWOWMA hann. Wma ddanna [omkHo ObiTb
Scope.update. Ckonvpynte 3T0T havin B KOPHEBYIO AMPEKTOPUIO Ba-
wero USB-Hakonutens.

3. BctaBbTe USB-Hakonutens B USB-nopT Ha nepefHer naHenu oc-
uunnorpada.

4. Haxmute kHonky «Utility» Bbibepute onumio «Function» B npasom
MeHIo, Bbibepute komaHay «Update» B neBom MeH!0.

5. B npaBom MeHI0 BbIGepuTe kKoMaHay «Start», u Ha 3kpaHe NosiBUT-
cs cneayollee coobLeHme:

The root

contain

Do not pov

to guit.

6. B npaBoM MeHI0 BbibepuTe komaHay «Start» elle pas, n Ha aKpaHe
nocrnegoBaTenbHO MOSABATCA crepytowme udobpaxeHusi. [Npouecc
0o6HOBNEHUS 3aiMeT A0 Tpex MUHYT. Mocne ero 3aBepLueHNs ocumr-
norpadg aBToMaTU4ECKN BbIKITHOYUTCS.

Updati
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ation completed, shutting down

7. HaxmuTe KHOMKY BKMtouyeHWs nutanus (O )
ocuunnorpada.

Ha nepegHen naHenu

4.6.5. Aemomamuy4eckue usMepeHus

Haxmute kHonky «Measure», 4TOObl BbI3BaTb MEHIO HACTPOWKU aB-
TOMaTUYECKNX W3MepPeHuin. B HMXKHEN neBon YvacTu 3KkpaHa MoryT
O[IHOBPEMEHHO 0TObpaxaTbCs A0 8 n3amepsieMblx NapamMeTpoB.
Ocuunnorpad no3sonsieT asTomaTuyecku namepsite 39 napameTpos,
BKIOYasi 4YacToTy, Mepuof, pasmax, amnnutyay, cpegHee, cpefHe-
KBagpaTU4YHOE, MakcUMaribHOE U MUHMMArbHOE 3HaYeHWe curHana,
3HAYEHMUS HaMNpPsDKEHUSI Ha BEPXHEM W HWKHEM TMIIOCKUX YyyacTKax
CurHana, BeNUYMHbI MONOXUTENBHOrO Bhibpoca Ha poHTe curHana u
oTpuuaTenbHOro Bblbpoca nepes (GpoHTOM curHana, Bpemsi Hapac-
TaHUS nNepepHero n ybbiBaHWA 3agHero poHTa, WNPUHY 1 Koaddu-
LUMEHT 3anosiHEHWUs1 MOSIOXKUTENbHOTO U OTpULATENBHOrO MMMYIbCa,
senuunHy sagepxkn A—B# n A-B¥, cpegreksagpaTuyHoe oTko-
HeHWe 3a nepuop, cpegHeKkBagpaTWYHOE OTKIIOHEHWE MO BbiAeneH-
HOMy MHTepBarny, koadhduUMEHT 3anonHenus, dasy A—B ¥ u dasy
A—BY, uncno nonoxuTenbHbIX M OTpULIATENbHBIX UMMYILCOB, YMCIO
HapacTalLlmMX U HWcnagalwmx poHTOB, Nnowagp, nnowagb 3a
nepwvog.

OnNeMmMeHTbl MEHIO HAaCTPOVKM aBTOMAaTUYECKUX U3MEPEHUIA OMNCaHbl B
cnepgyoLlen Tabnuue:

MapameTp | AdocTynHble Onucaia
MEHI0 3HayeHusA
Source
CH1 CH2 |Bbibop nctouHuka curHana
CH3 CH4
Add [oGaBneHne BbIGpaHHbLIX TUMOB N3Mepsi-
Add eMbIX BENWUYUH (0TOBpaxarTCs B HUX-
HeM N1eBOM yrry 3KpaHa, MoXHo foba-
BUTb He Bonee 8 BenuynH)
OFF OKHO U3MepeHuIn cKpbiBaeTcs
CHA1 MokasbiBaloTCS BCe M3MEPEHHbIE BEMK-
YMHbI NS kaHana CHA1
Moka3sbiBaloTCsl BCE M3MEPEHHbIE BEMU-
CH2
Snapshot YnHbI AN kaHana CH2
CH3 Moka3sbiBaoTCs BCE M3MEPEHHbIE BEMU-
YMHbI Ans kaHana CH3
CH4 MokasbiBaloTCS BCE M3MEPEHHbIE BEMNK-
YMHbI Ans kaHana CH4
Next Page Mepexoa Ha cnegytoLyo CTpaHWLy Me-
HIO
MoBopoTomMm perynatopa M BeibupaeTtcs
Remove Meas Type |Tvn namepenus, koTopbi TpebyeTca
(neBoe MeHw) |yaanuTtb. MoBTopHOE HaxaTue Remove
yaanseT BbiOpaHHbIN TUM U3MEepEeHUs]
Remove all Bce namepeHus yaansiTcsa ¢ akpaHa
Prev Page Mepexoa Ha NpeabiayLLyo CTpaHULy
MEHIO
U3mepeHus

[ina npoBeaeHnA n3amepeHns Heobxoammo, 4Tobbl kaHan Obin OTKPbIT
(coctosiHne ON). ABTOMaTMueckMe M3MEpPEHUs HeNb3s NPOBOAUTL B
criegylowmx cnyyasx: 1) Ha COXpaHeHHOW ocuunnorpamme; 2) Ha
ocuunnorpamme, Mony4YeHHoW B pe3ynbTaTe MaTeMaTU4yeckux one-
pauwii; 3) B pexume 3anycka no BugeocurHany. B copmate Scan
Henb3s aBTOMaTUYeCcku N3MEpPUTb NEPUO 1 YacToTy curHana.

Ona namepeHus nepuoga u 4vactoTel CH1 BbinOMHUTE cnepytowme
OEeNCTBUS:

1. Haxxmute kHonky «Measure», 4ToObl Bbl3BaTb MEHIO PYHKLUW U3-
MEpPEHUN.

2. Bbibepute CH1 B npaBom MeHHo.

3. B neBom MeHi0 TMMOB M3MepeHWin NoBOpoToM perynsatopa M Bbi-
GepuTe namepeHune nepuoga curHana Period.

4. B npaBom MeHw BbiGepute Add. ABTOMaTUYECKM W3MEPEHHbIN
nepvof fobaBneH Ha aKpaH.

5. B neBOM MEeHI0 TUNOB M3MEpPEeHW NoBOpOTOM perynaTopa M Bbl-
6epute nsmepeHue YactoTsbl curHana Frequency.

6. B npaBom wmeHio Bbibepute Add. ABTOMaTMyecku usmepeHHas
YacToTa fobaBneHa Ha aKpaH.

M3mepeHHble 3HayeHns ByayT aBToMaTMveckun oTobpaaTbCs B rie-
BOW HWXXHEN YacTu aKkpaHa (CM. pUCyHoK 4.12).

Limit

PucyHok 4.12. ABTOMaTn4eckne namepeHms

ABTOMaTU4eckoe U3MepeHue NapaMeTpoB HaNpsXKEHUsI
Ocumunnorpad nosBonseT aBTOMaTUHECKN W3MEepsATb creaylolme
napameTpbl HanpsbkeHusi: pasmax (PK-PK), makcumanbHoe (Max),
MuHumaneHoe (Min), cpeaHee (Mean) 3Havenus, amnnutyay (Vamp),
cpefHekBagpaTMyHOe 3HaveHne no Bcen ocuunnorpamme (RMS), no
nepsomy nepuogy (Cycle rms) un no BbigeneHHomy uHtepany (Cursor
rms), 3HavyeHusa BepxHero (Vtop) n HuwxHero (Vbase) nmockux ropu-
30HTanbHbIX Y4aCTKOB CUrHamna, BENYKNHbLI NONOXUTENBHOro Beibpoca
Ha dpoHTe curHana (Overshoot) n oTpuuatensHoro Beibpoca nepeq
dpoHTOM curHana (Preshoot). Ha pucyHke 4.13 nsobpaxeH nmnynec,
Ha KOTOPOM MPOWMIHOCTPUPOBAHbI HEKOTOPblE W3 MNEepPEeYUCreHHbIX
napameTposB.
Overshoot

Max +

Viop

PK-FK Vamp

[—
T

Preshoot

PucyHok 4.13. MNapameTpbl HanpsxeHus

Mean: ApudmeTnyeckoe cpefHee HanpshKeHUst MO BCEeW OCLUnno-
rpamme.

PK-PK: pa3svax (pasHuua Mexay MakcumarnbHbiM Y MUHUManbHbIM
NUKOBBIMU 3HAYEHUSIMI).

RMS: ncTnHHOEe cpefHekBaapaTU4YHOE 3HAYeHWe Mo BCEeW OCLWMIO-
rpamme.

Max: MakcumarnbHOe 3Ha4YeHne HanpsKeHWst N0 BCEW ocuunnorpam-
me.

Min: MuHMmanesHoe 3HaveHne HanpspPKeHUs Mo BCel ocuunnorpamme.
Vtop: 3HayeHne BepXHEro nnockoro ypoBHS CUrHana, nonesHoe npu
aHanuse NPsAMOYronbHbIX U UMMYFbCHBIX CUTHAMNoB.

Vbase: 3HauyeHVe HKHero nNiockoro ypoBHsi CUrHana, nonesHoe npu
aHanuse NPsIMOYrofbHbIX U UMMYSbCHBIX CUrHanNoB.

Vamp: amnnutyaa curHana. PasHoCTb Mexay HWKHUM U BEPXHUM
YPOBHSIMU curHana.

Overshoot: 3HayeHne Bblbpoca Ha hpoHTE UMMynbCa, onpeaenseT-
ca kak (Max-Vtop)/Vamp, nonesHoe npu aHanuse npsiMOYrosibHbIX U
UMMNYNbCHBIX CUTHArOoB.

Preshoot: 3HaueHve oTpuuatenbHoro BbiOpoca nepen HPOHTOM
uMmnynbca, onpegensetcs kak (Min-Vbase)/Vamp, nonesHoe npu
aHanuse NPsIMOYronbHbIX U UMMYSbCHBIX CUrHamNoB.

Cycle RMS: uctnHHoe cpefgHekBagpaTUYHOE 3HaYeHWe No nepeBomy
MOJSIHOMY MEPUOAY OCLMNNOrpamMmbl.

Cursor RMS: nctuHHoe cpefHekBagpaTUYHOE 3Ha4eHue No UHTep-
Bany mMexay AByMS Kypcopamu.

ABTOMaTH4YeCcKoe usmepeHue BpeMeHHbIX NapamMeTpoB

Ocuunnorpad no3BonseT aBTOMaTUYECKN W3MepsATb Ccreaylolime
BpEMEHHble napameTpbl, B ToM u4ucne 4actoTty (Freq), nepuop
(Period), Rise Time, Fall Time, +D width, -D width, +Duty, —Duty, De-
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lay A—B ¥ 1 Delay A>B% u Screen Duty. Ha pucyHke 4.14 nso6pa-
XEH UMMNyNbC, Ha KOTOPOM MPOMUIMIOCTPUPOBaHbI HEKOTOpblEe W3 Mne-
peynCrieHHbIX NapamMeTpoB.

Rise Time Fall Time

|
!
1
|
|
]
|
]
|
|
|
|
|

f—— 4D Width —»M—— -D Width —»!
PucyHok 4.14. BpemeHHble napameTpbl

Rise Time: Bpemsi HapacTaHua nepegHero poHTa MMnynbLca, B Te-
YeHne KOTOPoro ypoBeHb curHana nosbiwaetcs ¢ 10% no 90% ot ero
amnnuTyabl.

Fall Time: Bpems y6biBaHMSA 3agHero poHTa ummnynbca, B Te4eHne
KOTOPOro ypoBeHb curHana noHwkaetca ¢ 90% po 10% ot ero am-
nuTyabl.

+D width: WuprHa nonoxuTtensHoro nMmnynbca Ha ypoBHe 50% am-
nnuTyabl.

-D width: lWupuHa oTpuuatensHoro uMmnynbca Ha yposHe 50% am-
nAuTyabl.

+Duty: KoadduvumeHT 3anonHeHus MOnoXWUTENbHbIX WMMMYbCOB,
onpegensiembln kak +D width/Period (nepuog)

-Duty: KoahdpuumeHT 3anonHeHWs oTpuuaTtenbHbiX WUMMYbCOB,
onpefensiembi kak -D width/Period (nepvog).

Delay A—B ¥ : PasHocTb Mexay BpeMeHeM npuxoga HapacTaioLLero
dpoHTa B NEPBOM M BTOPOM KaHanax.

Delay A—B¥: PasHocTb mMexay BpemeHeM npuxoda yGbiBaoLero
cbpoHTa B NepBOM 1 BTOPOM KaHanax.

Screen Duty: KoadhduumeHT 3anonHeHus, onpepensieMblin Kak oOT-
HOLUEHME LUNPVHBI NONOXWUTENbHOro MMMNYMbCa K Nepuoay curHana.
Phase: pasHocTb pa3 mexagy curHanamu B OBYX KaHanax, BblYMC-
rleHHasi Ha OCHOBE CpaBHEHWS HapacTalLWmx (PPOHTOB CUrHaNoOB Mo
copmyne:

Pa3HocTb ¢ha3 = (3apmepxka Mexay HapacTarowmmu cpoHTamun
curHanos / nepuop) x 360°.

MpumeyaHne Ansa cneayroWmMX U3MEPEHUIA 3aAEPKKN:

McTouHuk curHana A n UICTOYHUK curHana B moryT ObiTb yCTaHOBMEHbI
B MEHI0 (PYHKLIMN aBTOMAaTUYECKUX U3MEPEHWIA.

FRR: Bpems mexay HapacTawowum (POHTOM MNepBOro UMmMysrbca
curHana A v HapacTalLwmMm OpoHTOM NepBOro MMNynbca curHana B.
FRF: Bpems mexpgy HapacTtawlwmm (pPOHTOM MNepBOro MMnynbca
curHana A n Hucnagarowmm poHTOM NepBOro uMnynsca curHana B.
FFR: Bpems mexgy Hucnagaoowum ¢POHTOM MNepBOro MMMynbca
curHana A n HapacTalLwmM poHTOM NEPBOro uMmnynsca curHana B.
FFF: Bpems mexay ybObiBaloLwyM (OPOHTOM MepBOro MMMyrnbca Cur-
Hana A n Hucnagawoowmnm pPoHTOM NepPBOro MMnynbca curHana B.
LRF: Bpemsi mexay HapacTalowmM (POHTOM MEepBOro MMMynbca
curHana A v Hucnagawowmm (poHTOM MOCNEAHEro MMMynbca CUrHa-
na B.

LRR: Bpemsi mexagy HapacTalowum (POHTOM MNEepBOro MMMynbca
curHana A v HapacTarwmm PpoHTOM MOCINEAHEro MMMynbca curHana
B.

LFR: Bpemsi mexay HapacTalolmm (HPOHTOM MepBOro Mmnynbca
curHana A v Hucnagarowmm (hpoHTOM MOCNEAHEro MMMynbca CUrHa-
na B.

LFF: Bpems mexagy Hucnagawowmm ¢pOHTOM MepBOro MMMynbca
curHana A v Hucnagawowmum bpoHTOM MOCINEAHEro MMMynbca CUrHa-
na B.

ABTOMaTHyeckoe U3MepeHue NPoYnX napameTpoB

+PulseCount _f 1.: uncrno nonoxutensHbix MMNynbCOB, MpPeBbl-
LUAIOLLMX CPEAHMIA ONOPHLIN YPOBEHb OCLIMNIIOrPaMMmbl.

+PulseCount }__§ : uMcro oTpuuaTenbHLIX MMMYNLCOB C YPOB-
HeM HKe CpefHero onopHOro YpoBHS OCLMINOrpaMMel.
RiseEdgeCnt _{| f : Y1cro nonoxutenbHbIX Nepexoaos ¢ HKHe-
ro OMOPHOr0O Ha BEPXHWI OMOPHbIA YPOBEHb OCLUMNOrpaMMel.
FallEdgeCnt _]—'L_’L Yuncno oTpuuaTenbHbIX NepexooB C BEPXHe-
o OMOPHOTrO HAa HYDKHUIA OMOPHbIVA YPOBEHb OCLIMMNOrpamMbl.

Area W : Mnowaab noa Bcen ocumnnorpamMmon B npegenax
3KpaHa, npuBedeHHas B eAnHuUUax BomnbT-CekyHAa. [nowaab Bbille
HYNEBOro YPOBHA CHMTAETCH MOMOXWUTENbHOW, a Mnowadb HUXe Hy-
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NEBOro YpOBHsSI — oTpuLaTenbHoii. Mnowaab onpeaensercs kak cym-
Ma BCeX MOMOXMTENbHBLIX U OTPULATESbHLIX Y4acTKOB B mpedenax
akpaHa.

Cycle Area jf.W‘_: Mnowaab nepeoro nepvoga OCLUIIOrpamMmbl
Ha aKpaHe, NpuBefeHHasl B eQuHMLax BonbT-cekyHAa. Mnowanb Bbl-
e HyreBOro YPOBHSI CYMTAETCS MONOXUTENbHON, a Mrowagb Huke
HYNEBOrO YpPOBHSI — oTpuuaTtenbHol. [nowaab onpefensieTcs kak
CyMMa MOSIOXKMTENbHOTO U OTPULLATENBHOMO Y4acTKOB 3a BeCb nepu-
on.

Mpumevanune: Ecnu ocuunnorpaMMa Ha 3KpaHe BMeELLaeT MeHee
OfHOro nepvoga, To Nrowanb 3a Nepuod NPUHUMAETCs PaBHOW Hy-
0.

4.6.6. KypcopHbie usmepeHusi

Haxmute kHonky «Cursor», 4TOoObl BbI3BaTb Ha AWCNNEA MEHIO
YHKLUN KYPCOPHBIX M3MEPEHUIn U 0ToBpasnTb Kypcopbl Ha 3KpaHe.
[MoBTOpHOE HaxaTue 3TON KHOMKW BbIKMIOYaeT Kypcopbl.

Kypcoprle U3mMepeHus B HOpmMmasibHOM pexume:
OnucaHue MeHi0 PYHKLUM KypCOPHBIX M3MEPEHWUI NPUBEOEHO B Cre-
ayiowen Tabnuue:

MapameTp| OdocTynHbie

nUcCaHun
MEeHH 3HavYeHus Sl

Voltage OTobpakeHne KypcopoB 1 MeHI0 n3mMe-
PEHUSI HanNPsSKEHNS!.

Time OTobparkeHne KypcopoB 1 MeHI0 n3me-
pPEeHNsi BpeMeHM.

Type Time& Voltage |OTobpaxeHue kypcopoB U MEHIO U3Me-
PEeHNst BPEMEHWN 1 HanpshkeHws.
[opusoHTanbHbIe Kypcopbl ycTaHaBMu-
BalOTCS Kak NnepeceveHnst BepTukanbHbIX
KYPCOPOB ¥ OCLMNorpaMmebl

AutoCursr

Time AKTUBaLMA BEPTMKambHbIX KypCOpOB

Line Type Voltage AKTVBaLVSA ropu3oHTanbHbIX KYpcopoB
Window Main M3mepeHus B OCHOBHOM OKHe
(pexum Extension |/3mepeHus B okHe ¢ NpubnvKeHHbIM
npubnu- y4acTKOM OCLMMorpaMMbl
KEHUsI)
a BpaiyeHue perynstopa M cmewaet nu-
HUIO a
Line b BpalieHnue perynstopa M cmellaet nu-
HUW anb
ab [1Ba Kypcopa cBsizaHbl. BpalueHue pery-
natopa M cmellaeT napy kypcopos
CH1 BbiGop kaHana, Kk ocuunnorpamme KoTo-
Source CH2 poro 6yayT NPUMEHEHbI KYpCOpHbIE U3-
CH3 MepeHusi
CH4

[Ins n3mepeHns NpomMexyTka BPEMEHWN 1N HaMpPsHKEHUSI CUrHana B Ka-
Hane CH1 BbinonHuTe cnepytowime 4encTBus:

1. Haxmute kHomky «Cursor», 4ToDObl Bbl3BaTb MEHIO KYPCOPHbIX
N3MEPEHUI 1 BKIIOYUTb KypCOopbI.

2. B npaBom meHio BbibepuTe 3HadeHune CH1 ans napameTpa
Source, 4T06bI BbIGPaTL KaHan CH1 B Ka4ecTBe UCTOYHMKA CUrHana.
3. BbibepuTe nepBbiii 3neMeHT B MPaBOM MeEHI0, BbibepuTe Ans na-
pametpa Type 3HaueHne Time& Voltage, n Ha gucnnee nosBsiTCs
[Be ropu3oHTasbHble NYHKTVPHBIE CUHUE NIUHWUK 1 ABE BEpTUKanbHble
NYHKTUPHbIE CUHWE NHUW. B OKHE KypCOpHBIX M3MEpPEHU B NEBOM
HKHEM Yrry 3KpaHa MoKasbiBalTCs pe3yrnbTaTbl KypCOPHbIX M3Me-
pPEHUI.

4. B npaBoM MeHIo Bbibepute ansa napametpa Line Type 3HayeHve
Time, 4yTOObI aKkTVBMpPOBaTbL BepTMKanbHble Kypcopbl. Ecnv ansa na-
pameTpa Line B npaBoM MeHio BbIGpaHO 3HaueHve a, TO BpalleHue
perynatopa M 6yaeT cmelwlatb Kypcop a BnpasBo unv Brieso. Ecnu
BblbpaHo 3HayeHue b, To npu BpalleHun perynatopa 6yaeT nepeme-
waTbesa kypecop b.

5. B npaBom meHio BbiGepute Ans napametpa Line Type 3HaveHune
Voltage, 4Tobbl aKTVBMPOBaTL rOpM3oHTanbHbIe Kypcopbl. Beibepute
3HayeHve a unu b ans napameTtpa Line B npaBoM MeHI0 1 BpalLeHu-
eM perynatopa M nepemellarite COOTBETCTBYHOLLUIA Kypcop.

6. Haxmute kHonky «HOR» B mone ynpaBneHWs ropu3oHTanbHoOW
CUCTEMOW, YTOObI BKMIOUYNATL PEXUM MPUOMMKEHUS OCLMMNOrpaMMel.
HaxmunTe kHonky «Cursor», 4Tobbl BbI3BaTb MEHIO KYPCOPHbIX U3Me-
peHui, 1 BbibepuTe 3HaveHne Main unu Extension ans napametpa
Window, 4ToObl BbI3BaTb KypcOpbl, COOTBETCTBEHHO, B OCHOBHOM
OKHe VN OKHe C NPUBIVXKEHHBIM YHaCcTKOM OCLIMINNIOrpamMmbl.
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> Trig [ ] T:20,00

Ty
ime&,
oltage}

Line T:

PucyHok 4.15. Bug ocuunnorpammbl Npu KypCopHbIX N3MEPEHNsIX
HanpsiKeHWs1 1 MPOMEXYTKa BPEMEHU

ABTOMaTU4YeCKME KYPCOPHbIE U3MepeHUs
Ecnu BbibpaH Tnn KypcopHbix namepeHuin AutoCursr, TO ropusoH-
TanbHble Kypcopbl aBTOMAaTUYeCKN YCTaHaBNMBAlOTCA Kak nepeceve-
HWS BEPTMKarbHbBIX KypPCOPOB U OCLMIIOrpamMMbl.

B Trig

Autolursr

Line T:

PucyHok 4.16. Bug ocuunnorpammbl npu aBTOMaTUYeCKNX KYPCOPHbIX
N3MEpPEHUsIX

KypcopHble nsmepenus B pexume FFT

Haxmute kHOnky «Cursory, 4ToObl Bbi3BaTb MOKa3aHHOE MEHIO Kyp-
COPHbIX N3MEPEeHUit 1 0ToBPasnTb Kypcopbl Ha 3KpaHe.

OnucaHne MeHIo PyHKLMM KYPCOPHBIX N3MepPeHuUii B pexunme BbicTpo-
ro npeobpasoBaHus Pypbe NpMBEAEHO B cneaytollen Tabnuue:

3. B npaBom MeHio Bbibepute 3HayeHne Extension gns napametpa
Window.

4. Boibepute nepBbIi AaNEMEHT B MPaBOM MeEHI0, Bbibepute Ans na-
pameTtpa Type 3HayeHvne Freq& Vamp, 1 Ha gucnnee nosBaTcsa ABe
rOpU3OHTarnbHble MYHKTUPHbIE CUHWE NWHUWM U [Be BepTUKarbHble
MYHKTUPHbIE CUHUE NHUW. B OKHE KypCOPHBIX M3MEpeHui B NIeBOM
HWKHEM Yrry 9KpaHa MoKasbiBalTCs pe3ynbTaTbl KypCOPHbIX U3Me-
peHun.

5. B npaBoM MeHio Bbibepute ana napametpa Line Type 3HauveHune
Freq, 4tobbl akTMBMpOBaTb BepTuKanbHble Kypcopbl. Ecnu ans na-
pameTpa Line B npaBom MeHio BbiGpaHO 3HayeHWe a, TO BpalleHune
perynatopa M GygeTt cmelwjatb Kypcop a Brnpaeo unu Bneso. Ecnm
BblOpaHo 3HayeHue b, To npu BpalleHun perynsatopa byaeT nepeme-
waTbesa kypcop b.

6. B npaBoM meHio Bbibepute ana napametpa Line Type 3HaveHune
Vamp, 4To6bl aKTMBMpOBaTbL FOPU3OHTAasbHbIE Kypcopbl. Bbibepute
3HaveHune a unu b gns napameTpa Line B npaBomM MeHI0 1 BpaLLeHu-
em perynatopa M nepemeluanite COOTBETCTBYOLLUIA KypCcop.

7. B npaBom meHo BbibepuTe 3HaveHne Main gna napametpa Win-
dow, 4To6bl Kypcopbl 0TOBPa3nnMCb B OCHOBHOM OKHE.

4.6.7. Ucnonb3oeaHue UCMOSIHUMESIbHbIX KHOMOK
K nucnonHutenbHbIM KHOMkam oTHocsATea kHorku Autoset, Run/Stop,
Copy.

KHonka «Autoset»

ABTOMaTUYeckas HaCTpoKKa SBNSIETCS BECbMa None3HbiM U BbICTpbIM
cnocobomM npumeHeHnss Habopa 3apaHee 3afaHHbIX (YHKUUA KO
BXOZHOMY CUrHany v oTobpaxeHus ocLMNNorpaMmmel, B ONTUManbHOM
AnsA ee HabnogeHnsa Buae. 3T1a PYHKUMS TakkKe BKIIOYAET BbIMNOMHe-
HWe psfa U3MepeHni.

OcobeHHOCT  HacTpoWku  ocumnnorpaMmMbl  MpyY UCMONb30BaHWUM
dyHKUMN aBTOMaTM4eckon HacTpovku Autoset, mokasaHbl B cneny-
owen Tabnuue:

MapameTp Hactpouka
Pexvm cbopa gaHHbIX Tekywmn
PasBsa3ka Bxoaa Tekywasn

BepTtukansHas wkana

HactpavBaeTcs Ha onTuManbHbIN
MacLuTab

ypOBeHb MO ropu3oHTanun

CpefHuii unu +2 neneHns

[opusoHTanbHas Wwkana

HactpanBaeTcsi Ha onTUManbHbIN
MacTab

Tun 3anycka

o bpOHTY Mnn No BUAEOCUrHany

McTouHMK nyckoBoro
curHana

CH1, CH2, CH3 unn CH4

PasBsiska nyckoBoro
curHana

Mo nocTostHHOMY TOKY

HaknoH cppoHTa 3anycka

Tekywmmn

MapameTp | OdocTynHble G
MEHH0 3HavyeHus
Vamp OT06pakeHne KypcopoB 1 MEHIO U3Me-
peHus amnnutyabl Vamp.
Freq OTobpaxkeHne KypCcopoB U MEHIO U3Me-
peHus yacToTbl Freq.
Type Time& Voltage |OTobpaxeHne KypcopoB 1 MEHIO U3Me-

PEHUs BPEMEHW U HaMNPsSKEHWSI.
opu3oHTanbHbIe Kypcopbl yCTaHaBmnyW-
BalOTCS Kak NepeceyeHuns: BepTukanbHbIX
KYpCOpPOB M OCLMMIIOrpammMel

AutoCursr

YpoBeHb 3anycka

3/5 OT ypoBHs curHana

Pexum 3anycka ABTOMaTUYECKUN
dopmaT oTo6pakKeHus YT
[MpuHyauTEenbHbIN 3anyck  |BbiknoyeH
Ob6palleHne ocumnnorpammel |BbikmoyeHo
Pexvm npubnwxeHuns BblkntoyeH

Freq AKTMBaLWS BepTUKamNbHbIX KypCOpOoB

OueHka Tuna ocuMmnnorpaMmmbl ¢ noMouwbio pyHKuun Autoset

B Ocuunnorpacde npegycMmoTpeHa knaccudukauusa no nsatu tunam
CUrHarnoB: rapMOHWYECKUIA (CUHYCOMAanbHbIN), NPSMOYrONbHbIA, BU-
[eocurHar, NoCTOSIHHOE HanpsiXeHWe, HEM3BECTHbINA CUrHar.

OTUM TMNam curHanos COOTBETCTBYHOT CcrneayrLlimne MeHHo:

Tun curHana

MeHro

["apmMoHuyeckuii curHan

HeCKOIbKO NepuoaoB, OANHOYHbI
nepuoa, 6bicTpoe npeobpasoBaHue
dypbe (FFT), oTMeHa aBTOMacwiTa-
6upoBaHus

Line Type Vv
amp AKTMBALIMS rOPU3OHTANbHbIX KYpCOPOB
Window Main M3mepeHns B OCHOBHOM OKHe
(pexum Extension |/3amepeHus B okHe ¢ NpUGRMKEHHbIM
npuénu- y4YacTKOM CnekTpa curHana
XeHuns1)
a BpaiyeHue perynstopa M cmellaeT nu-
HUIO a
Line b BpaweHuve perynaropa M cmewaet nu-
HUWaunb
ab [lBa kypcopa cBsi3aHbl. BpalueHue pery-
nstopa M cmellaeT napy Kypcopos
Math FFT |OTtobpaxeHue kaHana, k ocumniorpaMmme
Source KOTOpOro 6yayT NPUMEHEHbI KypCOpHbIe

n3mepeHua

MpAAmMoyronbHbIM curHan

HECKOIbKO NepUoaoB, OAUHOYHbI
nepuoa, HapacTawLLmin PPOHT, HUC-
nagawowmmn poHT, OTMEHa aBTO-
MacLTabrvpoBaHus

[ns nsmepeHust amnnNUTyAbl KOMINOHEHT CNeKTpa CUrHana BbiMosiHUTe
cnepytolime AeACTBUS:

1. Haxmute kHonky «Math», 4yToObl BbI3BaTh NpaBoe MEHIO MaTema-
TUyeckux onepauuin. Beibepute ana napametpa Type 3HayeHve FFT.
2. HaxmuTe kHOMKy «Cursor», 4ToObl Bbl3BaTb MEHIO KYPCOPHbIX
N3MepeHu.

BuaeocurHan

Twn (cTpoka, Kagp), HeYETHbIN, YeT-
Hbl, HOMEp NMHWUK, OTMeHa aBToMac-
LTabupoBaHus

[MocTosiHHOE HanpskeHue,
HEW3BECTHbIV curHan

OTmMeHa aBToMacLuTabupoBaHus

OnucaHne HEKOTOPbIX MUKTOrpamMm:
- «Multi-period»: oToBpaxeHne HeCKONbKMX NEPMOAOB CUrHANA;
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- «Single period»: oTobpaxkeHne ofHOro nepuoga curHana;

- «FFT»: nepekntoyeHne B pexum ,bbicTporo npeobpasoBaHus
Dypebe;

- «Rising Edge»: oTobpaxeHune HapacTatoLero ppoHTa curHana;

- «Falling Edge»: oTobpaxeHue HUcnagatoLwero poHTa curHana;

- «Cancel Autoset»: Bo3BpaT k OTODpaXkeHWI0O BEPXHETNO MEHI U WH-
dopmauum 06 ocumnnorpamme.

MpumeyaHue: Ons paboTbl dyHKUMU aBTOMacwTabvpoBaHus Tpeby-
eTcsl, YTobbl YacToTa curHana 6eina He mexble 20 My, a amnnutyaa
He MeHblue 5 MB, nHaye dyHKUUs MoxeT paboTaTb HenpaBUbHO.

KHonka «Run/Stop»

BkntoueHne n BbikntoYeHe BbIOOPKN AaHHBIX BXOLAHbIX CUrHAmMoB.
Mpumevanune: Korga B coctosHum STOP He npousBoauTcs BbiGopka
OaHHbIX, BEPTUKANbHYIO U TOPU3OHTanbHYIO pa3BepTKy MO-NPexXHeMy
MOXHO perynupoBatb, TO €CTb, OCLMMNOrpaMMy MOXHO PacTsiHyTb
UNM cXkaTb B TOPU3OHTANIbHOM WM BEPTUKaNbHOM HamnpaBreHuw.
Korpa ueHa pgeneHnst ropmsoHTanbHow Lwwkanbl <50 Mc, ero MOXHO
pacTsHyTb eLle Ha YeTbipe Lwara.

KHonka «Copy»

OTa KHOMKa CNyXWUT KHOMKOW ObICTporo 3amycka gyHkuun Save u3
dyHKUMoHanbHoro MeHio «Utility». HaxaTtne aton kHonku akBuBa-
NEHTHO BbIOOPY KOMaHAbl Save B MEHK COXpaHeHus AaHHbIX. [Mpu
3TOM MOXeT OblTb COXpaHeHa ocuunnorpamma, KoHdurypauus
HacTpoeK unu n3obpaxkeHne ¢ akpaHa B COOTBETCTBMM C HACTpoOWiKa-
MW MEHIO COXpaHeHus AaHHbIX. Bonee nogpobHO hyHKLMsSI coxpaHe-
HWUSI faHHbIX onucaHa B 4.6.2. «CoxpaHeHne ocumnnorpaMmMbl U Bbl-
30B ee U3 Nnamatu» Ha c. 11.

MaBa 5
OBMEH OAHHbLIX C KOMMNbKOTEPOM

Ocuunnorpac nogaepxuBaeTr o6MeH AaHHbIX C KOMMbIOTEPOM MO
nHTepdency USB. MNporpammHoe obecneuveHne ans paboTbl ¢ oOc-
uunnorpadoM MOXHO WMCMONb30BaTb AN TOrO, YTOObI COXpaHsiTh,
aHanMaupoBaTb U oTobpaxaTb AaHHble Ha KoMNbloTepe, a Takke Ans
AVCTaHUMOHHOIO ynpaBreHust ocuunmorpacgom.

YTtobbl 03HakoMUTbCS € paboTow C nporpaMMHbIM obecrneyeHuem,
HaxmuTe kHonky F1, korga mporpamMma 3anylueHa Ha KOMMblTepe,
4YTOObI OTKPbITb BCTPOEHHYIO CNPaBKY.

[# Oscilloscope Software _ o x

Fle View Format Communications Language Help

Gl | RASm|BE| @

CH1 Cursor

Divisions: [-40~40]

192

Type: None. v

CH1 Time / Div
scale: 500us v
CH1 Current / Div

scale: 500A v

5000 5008 /100 CH1 WaveForm Infa
50005 50.0A /100 Type Value
500us 500mV /10.0 Frequency: 1.000 kz
500us 500mv /10.0 Period: 999.994 uS
PK-PK: 1008

To FFT || To Mathematics || Inverted | Rermove

CA\Users\tyz\Desktop\2020-08-22 16 21 08 631.bin Tiomatically check USE

PucyHok 5.1. MNoaknioyeHune k koMmnbioTepy vepes nopt USB

Hwxe onucaHa npoueaypa noAknoyeHnst ocuunnorpada K KOMMbio-
Tepy no uHtepgericy USB.

1. YctaHOoBKa nporpaMmMHOro obecneyeHus: yCTaHOBUTE Ha KOM-
nbloTep nporpammy Ans paboTbl ¢ ocumnnorpadpomM, ycTaHOBOYHbIE
daninbl KOTOPOW Haxo4sATCA Ha NOCTaBNsieMOM BMeCTe C OCUWMMo-
rpachom KoMnakT-Aucke.

2. MNoacoepuHeHue: coeduHWTe ocuunnorpad C KOMMbIOTEPOM C
nomolubto kabens USB yepes nopT USB Tuna «ycTponcTBo» Ha npa-
BOW NaHenu ocuunnorpaga.

3. YcTtaHoBKa ApauBepa: 3anyctute Ha KOMMbIOTEpe nporpammy
paboTbl ¢ ocuunnorpacoM U HaxmuTe kHonky F1, 4yToGbl Bbl3BaTh
BCTPOEHHYI0 cripaeky. Mponiaute npouenypy, o6o3HayeHHyto kak «l.
Device connection» ons yctaHoBku ApariBepa ocuunnorpada.

4. TporpamMMHasi HacTpoMKa nopTa: 3anycTute Ha KoMmnbloTepe
nporpammMy paboTbl ¢ ocuunnorpadomM. Haxmute Ha kHorky «Com-
munications» B CTPOKE MEHIO B BEPXHEW YacTu OKHAa MporpamMmel,
BblibepeTe B BbiMaBLIEM MeHIO CTpoky «Ports-Settings», B oTKpbIB-
LUEMCS AnanoroBoM MeEHI0 HacTpoek yctaHosuTe napameTp «Connect
using» Ha 3HayeHve «USB». [Mocne ycnewHoro noAkmntoyeHus oc-
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Lwlnnorpad)a I/IHd)OpMaLWIOHHaFl CTpOKa B HWXXHEM MPaBOM Yyrny OKHa
nporpamMmmbl USMEHUT LBET Ha 3€eneHbIN.

aBa 6
OEMOHCTPALUMOHHBLIE NPUMEPHI

6.1. Mpumep 1: U3mepeHMe napameTpPoOB NPOCTOro
curHana

Llenb aToro npvmepa coctouT B TOM, 4YTOObI noJsly4nTb ocuunnorpam-
MYy HEU3BECTHOro curHana n namMepuTb ero 4actoty n amnnmtyay.

I. Ansa 6bicTporo oopMUpoBaHUA ocLMNIorpaMMmbl CUrHana Bbl-
nonHuTe creaylowme AeNCTBUA:

1) B meHo ocuunnorpada yctaHoBute koadduumeHT ocrnabnenus
Ha 10X. Ha T0 e 3HayeHue ycTaHoBWUTE kOdhULMEHT ocnabneHns
wyna (cm. pasgen 3.6 «YcraHoBka koaddpuumeHTa ocnabnenus Ly-
na»).

2) MNoacoegunuTe wyn kaHana CH1 k o6cneayemon Touke Lenu.

3) Haxxmute kHonky Autoset.

Ocuunnorpad BbLIMOMHAT NpOLUEAypy aBTOMAaTUYECKOW HAaCTPOMKM
wkanel (Autoset), 4Tobbl oNTMMM3NpPOBaTL BUA ocumnnorpaMmmbl. Ha
OoCcHOBe CCOPMMPOBAHHOIO M300paxeHnst Bbl MOXETe MPOBOAUTb
AanbHenwylo perynmpoBKy BEePTUKaNbHOW WM TFOPU3OHTanbHOW pas-
BEPTKM [0 ONTUMarbHbIX AN Bac BEMUYUH.

PucyHok 6.1. lamepeHune yactoTbl U nepuofa 3agaHHOro curHana

Il. BbiInonHeHne aBTOMaTU4eCKMUX U3MEPEHUN

Ocuunnorpad Mo3BonsieT aBTOMaTM4eCKn W3MepsTb napameTpbl
6onbLlUMHCTBa TUMOB cuUrHanos. [ns M3MepeHusl nepuoga M 4actoTbl
curHana B kaHane CH1 BbinonHuTe cneayolimne OencTBus.

1) HaxxmunTe kHonky «Measure», 4ToGbl BbI3BaTb MEHIO M3MepUTENb-
HbIX QOYHKLNNA.

2) Beibepute CH1 B npaBom mMeH}o.

3) B neBomM MeHIO TUMOB M3MEPEHUI NOBOPOTOM perynstopa M Bbl-
GepuTe n3mepeHune nepuoga curHana Period.

4) B npaBom meHio Bbibepute Add, n nepuopn curHana gobasutcs B
Habop n3MepsieMbix NapameTpoB.

5) B neBoM MeHIO TWUMOB M3MeEpPEHUI NOBOPOTOM perynsitopa M Bbi-
GepuTte n3mepeHune YactoTbl curHana Frequency.

6) B npaBom meHto Bbibepute Add, n yactoTa curHana gobaesuTcs B
Habop nsmepsieMbix NapameTpoB.

lMocne aToro 3HaveHus nepuoga M YacToTbl, ByayT aBTOMaTUYECKU
oTobpaxaTbCsi B TEBOM HWXXHEM Yrily Avcnnesi (CM. pucyHok 6.1).

6.2. Mpumep 2: YcuneHue curHana B obcneagyemom
uenu

Llenb aToro npvmepa coctouT B TOM, YTOObI onpeaenuts koadduum-
€HT YCUIEHUS YCUNUTENs B U3MepuTenbHOW uenu. BHayane ocuun-
norpad vcnonb3yeTcsa Afs M3MepPeHNUs amMnnuTyabl BXOAHOMO U Bbl-
X0QHOro curHanoB B obcregyemon Lenum, a 3atem — Anst onpeaene-
HUs1 KO3dPpMUMEHTA YCUIEHNS MO U3BECTHBIM hopMyram.

B meHIo ocumnnorpadga yctaHoBuTe KoadhuLMEHT ocnabneHns Ha
10X. Ha TO e 3HauyeHue ycTaHoBWUTE KO3pMUMeHT ocnabneHus
wyna (cm. pasgen 3.6 «YcraHoBka koadduumeHTa ocnabnenus Ly-
na»).

Mopante BxogHoOW curHan B obcnegyemon uenu Ha kaHan CH1, a
BbIXOOHOW CUrHan B TOM e Lenu — Ha kaHan CH2.

Mopsaok pencTBUN:

1) HaxwmwuTte kHoMKy «Autoset», n ocumnnorpacd asTomaTuyecku
HacTpouT ocuunnorpamMmMel Ans oboux kaHanos, YTOGbl ONTUMU3UPO-
BaTb UX BUA.

2) Haxxmute kHonky «Measure», 4TOObl Bbi3BaTb MEHIO U3MEPUTENb-
HbIX PYHKLMA.
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3) Beibepute Add B npaBom MeHHo.
4) B neBOM MeHI0 TUMNOB U3MEPEHUI I NOBOPOTOM perynsatopa M Bbi-
bepuTe namepeHune nepuoga curiana PK-PK.

5) B npaBom MeHto BbibepuTe Add, 1 pa3max curHana B kaHane CH1
nob6asutcs B Habop U3MepsieMbix NapamMeTpoB.

6) B npaBom mMeHto BbibepuTe Add, 1 pasmax curHana B kaHane CH2
nobasuTtcs B Habop U3MepsieMbix NapameTpoB.

7) CunTainTe 3HaYeHUs pa3maxa HanpshkeHUs CUrHaroB B KaHanax
CH1 n CH2, nokasaHHble B NEBOM HWXKHEM yrny aucnnesi (CM. pucy-
HOK 6.2).

8) Bbluncnute koah1LMEHT yCuneHus no cneayrowmm gopmynam:
KoachdpuumeHT ycuneHnmss = Pa3max BbIXOOHOTO curHana / pasmax
BXO[HOrO cuUrHana.

KoadpdpuumeHnTt yeunenus (o6) = 20 x log(koachduULMEHT ycuneHus).

| Tg is

PucyHok 6.2. Ocumnnorpammsl npy onpegeneHny koadguumeHTa
ycunenus

6.3. Mpumep 3: 3axBaT OQHOKPATHOrO CUrHana

C nomoLbio LndpoBoro ocumnnorpada MoXHO Nerko 3mepsTb He-
nepuoanyeckne curHanbl, Takve Kak O4MHOYHbIE UMMYNbChI, BCMIIECKU
n 1.4. OcHoBHas npobnema 3aknioyaeTcs B TOM, KaK HAaCTpoOUTb 3a-
nycKk, ecnv napameTpbl CUrHana 3apaHee Heu3BecTHbl. Hanpumep,
ecnu MMmnynbC npeacTaBnsieT cobow normdeckuii curHan TTL, ypo-
BeHb 3anycka AormKeH OblTb yCcTaHOBNeH Ha 2 B, npnyem 3anyck gon-
KEH Npou3BOAMUTLCHA MO HapacTawlwemy dpoHTy. Habop dyHKLmi,
KOTOPBIMW OCHaLLLeH ocumnnorpad, no3sonseT peanvu3oBaTtb NPOCTON
noaxoA Ans pelleHus 3ToW 3agauyn. BHavane cnegyet ycTaHOBWUTH
aBTOMaTWM4ecKuii 3amnyck, 4yTobbl rpybo onpefenvTe YpoBEHb U TuUM
3anycka. 3T0 MOMOXeET B AanbHeNLweM C NOMOLLbIO HebonbLLIOW pery-
NMPOBKN AOCTUYL MPaBUMBHOTO YPOBHSA M pexuma 3anycka. Hwke
NpuBOAMTCS NpUMep NoA0OHOM HaCTPOWIKK.

Mopspok aencrTeunm:

1) B meHo ocuunnorpada ycrtaHoBute koadpduumeHT ocrnabnenus
Ha 10X. Ha To e 3HayeHue ycTaHoBUTe koadhduumeHT ocnabneHus
wyna (cM. pasgen 3.6 «YcTtaHoBka koadduLmeHTa ocnabneHus Ly-
na»).

2) C nomouypto perynsatopoB «Scale» B none ynpasneHus BepTu-
kanbHon (Vertical) n ropusontaneHon (Horizontal) cuctemamm ycra-
HOBWTE MOAXOAALLYIO ANS MCCReAyemMoro curHana BepTUKarnbHY 1
rOPU3OHTarbHY0 PasBepTKYy.

3) HaxxmuTe kHOMKy «Acquire», 4ToObl Bbi3BaTb MeHI0 cbopa AaHHbIX
B MNpaBov YacTun 3KpaHa.

4) B npaBom meHto Bbibepute ansa napameTtpa «Acqu Mode» 3Have-
Hue «Peak Detect».

5) Haxmute «kHoOnky «Menu» B none ynpaBneHWs 3amnyckom
«Trigger», 4TOObl BbI3BaTb MEHIO HACTPOMKM 3anycka.

6) B npaBom MeHio BbibepuTe Ans napameTtpa «Type» 3HauveHve
«Single».

7) B npaBom MeHi BbibepuTe ans napametpa «Single» 3HaveHue
«Edge».

8) B npaBom MeH0 BbibepuTe Ana napametpa «Source» 3HayeHue
CH1.

9) B npaBom MeHIo BbibepuTe ans napameTtpa «Coupling» 3HayeHue
DC.

10) B npaBom meHio Haxmute «Next Page» n Bbibepute ans napa-
MeTpa «Slope» 3HaveHne " (HapacTatoLumn).

11) C nomowpto perynsitopa «Trigger Level» HacTpoiite ypoBeHb
3anycka nNpuMepHo Ha ypoBeHb 50% OT ammnuTydbl W3Mepsemoro
curHana.

12) MNpoBepbTe MHOUKATOP COCTOSIHWA 3amnycka BBepxy aucrnnes. Ec-
nn ero cocTosiHne otnunyaeTca oT Ready, HaxxmuTte kHonky Run/Stop,
4YTOObI HauaTb COOpP AaHHbIX M oxupanTe cobbiTvA 3anycka. Ecnm
CUrHan JoCTUrHeT YpoBHS 3anycka, 6yayT cobpaHbl AaHHble ANns no-
CTPOEHUs ocuunnorpaMmel, KoTopas otobpasutca Ha gucnnee. C
NMOMOLLbIO TAKOTrO MOAXOAA Nerko 0bHapyXuTb CryyYalHbI UMMYnbC.

Hanpumep, ecnn TpebyeTca 06HapyxuTb BCNIECK C BbICOKOW amnnu-
TYAON, yCTaHOBUTE YPOBEHb 3arycka HEeCKOMbKO BbILLE, YEM CPeaHUIn
YPOBEHb CUrHana, Haxmute kHornky Run/Stop n oxupavite cobbiTus
3anycka. Mpyn BO3HMKHOBEHUW Bcrnnecka npubop aBTOMaTU4ecku 3a-
nycTuT dopMmnpoBaHue ocuunnorpamMmmel. MNoBopoToM perynatopa
«Scale» B none «Horizontal» B obnacTtu ynpaesneHuns ropmsoHTanb-
HOW LUKanon Bbl MOXeTe MEHSATb MO3WLMI0 3amnycka Mo ropu3oHTanw,
4YTOObl BHECTW OTpULATENbHYIO 3a4epXKy, YTO MO3BONWUT Nerko yBu-
[eTb y4aCTOK OCLMMIorpaMmbel 4O MOMEHTa BCrrecka (CM. pUCYHOK
6.3).

PucyHok 6.3. OBHapyXeHne 0gUHOYHOTO cUrHana

6.4. NMpumep 4: AHannu3 ocobeHHOCTeN curHana

LLlymoBas coctaBnstowiasi NpucyTcTByeT B GONbLUMHCTBE CUrHamnoB B
3MEeKTPOHHbIX cxemax. BaxHow dyHkumen, koTopyto obecneunBaeT
ocuunnorpad, ABNSETCH aHanu3 CTPYKTYpbl LyMa, MNO3BOMSAOLWWNA
CHW3NTb ero ypoBeHb.

AHanus wyma

MoBbILLEHHbIV YPOBEHb LyMa MHOrAa roBOPUT O HENonagkax B anek-
TPOHHOM YycTpoiicTee. ®yHKUMS O6HapyxeHusi nukoB Peak Detect
urpaeT BaXkHYlO poInb B BbISIBMEHUN OCOBeHHoCTel Wwyma. BoT kakos
OomkeH ObITb NOPSAOK AENCTBUIN B 3TOM Cryyae:

1) Haxxmute kHonky «Acquire», 4Tobbl Bbl3BaTb MeHI0 cbopa AaHHbIX
B MPaBOW YacTun 3KpaHa.

2) B npaBom MeHIo BbibepuTe ans napameTpa «Acqu Mode» 3Haue-
Hue «Peak Detect».

B oTtobpaxeHHOM Ha gucrinee curHane, cogepXallem LuyM, npume-
HeHue dyHKumn Peak Detect n nsmeHeHme ropnsoHTansHon passepT-
Ku, 3amennsioliee BXOOHOW CUrHam, nossonsieT obHapyxuTb Bce
CYLLECTBEHHbIE LLYMOBbIE NMUKK (CM. PUCYHOK 6.4).

PucyHok 6.4. CurHan, cogepxaluuii LWwym

Pa3peneHue wyma n curHana

Ecnu Bac nHTepecyeT cam curHan, BaXKHOW 3afavelt CTaHOBUTCS Mo-
OaBrieHve LWyMa, HacKOmNbKO 3TO BO3MOXHO. OTO MO3BOMNUT NOMyYnUTb
0 curHane 6onblwe uHdopmauun. PyHkuus ycpegHeHuss Average,
KoTopyto obecneunBaeT ocuunnorpad, No3BONsET pelwnTs 3Ty 3aaa-
yy. B aTom cnyyae TpebyeTcsa cneayoLwmin NopsAoK AeNCTBUIA:

1) Haxxmute kHonky «Acquire», 4ToObl BbI3BaTb MEHIO cbopa AaHHbIX
B NMpaBOW YacTun 3KpaHa.

2) B npaBom MeHIo BbibepuTe ans napameTpa «Acqu Mode» 3Have-
Hue «Average».

3) HabnioganTe ocumnnorpammMy, noBopaunsasi perynatop M u ¢ ero
NMOMOLLbI0 MEHSISI YUCIIO YCPELHEHUI (CM. PUCYHOK 6.5).

Bbl yBMAMTE CUMNBHO CHU3MBLUMIACS YPOBEHb CIy4aWHOro Lyma, 4Yto
ynpocTuT HabniogeHne geTanen camoro curHana. [locne npumeHe-
HUSA PYHKUUM ycpedHEeHUS Monb3oBaTenb CMOXET Nerko obHapyxuTb
HEepOBHOCTWU Ha HapacTalLWmMX U HUCnadalwmx ppoHTax B onpeae-
NEeHHOW YacTu curHana (CM. pUcyHok 6-5),
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PucyHok 6.5. NogasneHune wyma ¢ NoMoLblo pyHKUMKN yCpeaHeHus
Average

6.5. NMpumep 5: NMpumeHeHnne dyHkunn X-Y

OnpepgeneHue pasHocTu (a3 Mexay curHanamu B AByX KaHanax
Mpumep: n3mepeHne casura @asbl curHana nocne NPOXOXAEHUs
HEKOTOpPOW Lienu.

dopmat oTobpaxeHus X-Y o4yeHb MoneseH npv nccnegoBaHun pas-
HOCTV a3 ABYX CBS3aHHbIX CUrHanoB. ATOT MpuMep nokasbiBaeT
nocnefoBaTenbHOCTb AENCTBUIA NpY aHanu3e UaMeHeHust gasbl cur-
Hana B pe3ynbTaTe MpoXOoXAeHus onpeneneHHon uenu. Ha kaHanbi
CH1 n CH2 nopatoTcsi BXOAHOW M BIXOAHOW CUrHarnbl B Uccrnegyemom
uenu.

[na nccnefoBaHWst BXOAHOIO M BbIXOAHOIO CUrHamna B Lienu B KOOp-
AvHatax X-Y BbINOMHUTE criegyowmne enCTBUs:

1) B mMeHo ocuunnorpada yctaHoBuTe koddULMeHT ocnabnexus
Ha 10X. Ha To xe 3HauyeHue ycTaHoBUTE k03dPPULIMEHT ocnabneHus
wyna (cMm. pasgen 3.6 «YcTaHoBka koadhduLmeHTa ocnabneHns Lwy-
na»).

2) MNoacoegunute wyn kaHana CH1 ko Bxoagy obcnegyemon uenu, a
wyn kaHana CH2 — k ee BbIxogy.

3) Haxmute kHonky Autoset, korga ocuunnorpad nocTpouT ocuumr-
rfiorpammbl BXOAHbIX CUrHanoB Ha gucrnee.

4) MosopoTtom perynsatopos «Scale» AByx kaHanoB B nore ynpasne-
HVSA BepTUKarnbHOW CMCTEMOW OTperynupyiTe amnnuTyabl ABYX CUr-
HanoB TakuMm obpasom, 4YTobbl OHM oToBpaxanucb NpPUGNU3UTENBHO
paBHbIMU.

5) Haxxmute kHonky «Acquire», 4Tobbl BbI3BaTb MeH0 cbopa AaHHbIX
B NpaBoW YacTu 3KpaHa.

6) B npaBom meHio Bbibepute 3HaveHve ON ans napametpa XY
Mode. Ocuunnorpacd oTob6pasuT XapakTepuUCTUKM BXOOHOTO WU Bbl-
XogHoro curHana obcrnegyemon uenu n cdopmmpyeT ux rpaduk B
Buae curypsl Jluccaxy.

7) MNoBopoTtom perynatopoB «Scale» n «Position» gByx kaHanos B
none «Vertical» HacTpolTe oNTUManbHbIA BUA OCLMNNOrPaMMbl.

8) lNpumeHsia MeToauKy aHanu3a JNNUNTUYECKUX OCLMMNOrpamMm,
HanguTe 1 BblYMCIUTE Pa3HoCTb a3 (CM. PUCYHOK 6.6).

CurHan AorkeH GbiTb
- pacronoxeH o LieHTpy >
1 3acpmKcupoBaH
B FOPU30HTarNbHOM
HanpaeneHnm

PucyHok 6.6. ®urypa Jluccaxy
PacyeT npousBoanTcst Ha ocHoBe copmynel sin(q) = A/B nnn C/D,
roe q — yron casura asbl, a napameTpsl A, B, C n D nokasaHbl Ha
pucyHke 7.6. Micxoas n3 aton popmynbl, yron MOXeT ObiTb BblpaXeH
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kak q = *arcsin(A/B) vnu *arcsin(C/D). Ecnu anvHHas ocb annunca
npoxoaut 4epes keagpaHTtbl | 1 lll, To pasHoCTb a3 okaxeTcs B
kBagpaHTax | u IV, To ectb B ananasone (0 — 1/2) unm (31/2 — 2m).
Ecnu gnuHHaa ocb annunca npoxoaut vepes keagpauTol Il v 1V, To
pasHoCTb (pa3 okaxeTca B kBagpaHTax Il un lll To ecTb B AnanasoHe
(11/2 = 71) yim (1T = 311/2).

6.6. Mpumep 6: 3anyck no BuAeocurHany

[ns aHanu3a cxem opMUpPOBaHUS M306pa)KeHVIF| B TenesnageHuun
ncnonb3dyeTcda 3anyck no CuHXpoumnynbCam BuAeOoCUrHana, nos3eso-
NALWMN nony4nTb CTaGVII'IbHy}O ocuunnorpamMmmMmy BuaeocurHana.

3anyck no cMHXpouMnynbcy Kagpa

[ina 3anycka no CUHXpoOMMNyrbCy Kagpa BbINONHWUTE chepyolime
OencTeums:

1) Haxmute kHonky Menu B none Trigger, 4TobObl Bbi3BaTb MEHIO
HaCTPOWKK 3anycka.

2) B npaBom MmeHio Bbibepute Ans napametpa «Type» 3HaveHue
Single.

3) B npaBoM MmeHio BblbepuTe ans napametpa «Single» 3HaueHue
Video.

4) B npaBoM MeHio BbibepuTe Ans napameTpa «Source» 3HayeHue
CH1.

5) B npaBom meHio Bbibepute ansd napameTtpa «Modu» 3HauveHune
NTSC.

6) B npaBom meHio HaxmuTe «Next Page» un BbibepuTe ans napa-
meTpa «Sync» 3HayeHue Field.

7) NosopoTtom perynsitopoB «Scale» 1 «Position» B none ynpasne-
Husi BepTukanbHon (Vertical) n ropusoHtansHon (Horizontal) cucte-
Mamu npueeauTe ocLMMNorpaMMy K onTumasnbHoOMy Buay (CM. pucy-

PucyHok 6.7. Ocumnnorpamma, cchopMmpoBaHHasi npuy 3amnycke rno
CUHXPOMMMYIbCY Kadpa BuaeocurHana

aBa 7 5
NMOUCK U YCTPAHEHUE HEUCTTIPABHOCTEN

1. NutaHue ocuunnorpacda BKMOYEHO, HO Ha Aucnnee OTCYT-

CTBYeT n3obpaxeHue.

e [lpoBepbTe, NpaBuIbHO NX ocuunnorpad NOAKMYEH K UCTOYHM-
Ky MUTaHus.

e [locne BbIMOMHEHUS BbllLEYKa3aHHbIX MPOBEPOK 3aHOBO BKITHOYM-
Te ocumnnorpad.

e Ecnu HencnpaBHOCTb MO-NPEXHEMY UMEET MECTO, CBSXWTECH C
Hallen KoMnaHven.

2. Nocne c6opa AaHHLIX CUrHana ocuunnorpaMmma Ha gucninee

He chopmupyeTcs.

e [lpoBepbTe, MpaBUIIBHO NN COEAMHEH LyN C W3MepUTENbHbLIM
npoBoAoM.

e [lpoBepbTe, NpaBUbHO K NOACOeANHEH NPoBoA K pasbemy BNC
BXOAa AaHHOro kaHana.

e [lpoBepbTe, NpaBUIBLHO NN NMOACOEAMHEH Lyn K obcnenyemomy
obbekTy.

e [IpoBepbTe, reHepupyeTtcst N B obcneayemMom obbekTe Kakowi-
nnbo curHan (MoXxHO NPOBEPUTL 3TO, NOAAB Ha KaHarn, B KOTOPOM
3admKcpoBaHa HeNCNpPaBHOCTb, BbIXOAHOW CUrHarm € ApYroro Ka-
Hana).

e [loBTOpUTeE onepaumio cbopa AaHHbIX curHana.

3. U3amepeHHasi amnnutyaa curHana okasanacb B 10 pa3 6onbLe

vnu B 10 pa3 MeHblLle AeCTBUTENbHOW (0Xnaaemon) Beriu4mHbI.

e [lpoBepbTe coBnagakT nu KO3MPULUMEHTbI ocrnabnenus Liyna,
YCTaHOBMNEHHbIE Ha CaMOM Lyne U B COOTBETCTBYIOLLEM MEHIO
BXOAHOrO KaHana ocuunnorpada (cMm. pasgen 3.6 «YcTaHoBka
KoadpduumeHTa ocrnabneHus wynay).
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4. Ocuunnorpamma hopMupyeTcsi, HO OHa HecTabunbHa.

e [lpoBepbTe COOTBETCTBYET NW KaHamn, BblOpaHHbIA B OnNuuu
Source meHio TRIG MODE B kayecTBe MCTOYHMKA MyCKOBOIO
curHana, kaHany, Ha KOTopblil B AeCTBMTENbHOCTU NoJaeTcs Uc-
cnegyemblvi curHan.

e [lpoBepbTe 3HayeHWe napameTpa Type B TOM xe MeHw. [Ons
00bIYHbIX CUrHanoB cnegyeT BblOoupaTb 3HadveHve Edge, a ans
BMaeocurHanoB — 3HaveHne VideoOcuunnorpamma 6ynet otob-
paxaTbCsl CTabunbHO TOMbKO MPW MPaBUIIbHBIX HACTPOWKaxX Cu-
CTEMbI 3anycka.

5. Het BuAuMoOro otknuvka Ha Haxatue kHonku Run/Stop.

e [lpoBepbTe, He BbibpaH nu pexum 3anycka Normal unu Single B

MeHIo HacTpoiku 3anycka TRIG MODE, u He npeBbIllaeT nm ypo-
BeHb 3arnycka amnnuTyay curHana.
Ecnu Tak, pacnonoxuTte ypoBeHb 3arnycka nocepeavHe aucnnes
UM yctaHoBuUTe pexum 3anycka Auto. Kpome Toro, npu Haxatum
kHomkn Autoset ykaszaHHble HAcTpoWku OyayT yCTaHOBMEHbI aB-
TOMaTUYECKM.

6. PopMupoBaHMe ocuunnorpamMmmMbl 3aMmeanseTcs nocne ysenu-

YEeHUs Yucna ycpegHeHUn B pexume cbopa gaHHbix AVERAGE

(cm. pasden 4.6.1 «Hacmpolika criocoba eblbOpku») wnwn nocne

yBeINM4YeHUs BpeMeHu nocnecseveHus (cm. pasden «[locnecseye-

Huex» Ha c. 10)

e 3JTO HOpMarnbHO, NOCKOMbLKY ocuunnorpady npuxoautcs obpaba-
TbIBaTb yBENMYeHHble 06beMbI AaHHbIX.

MaBa 8
TEXHUYECKUE XAPAKTEPUCTUKUN

Ecnu He oroBapuBaeTCsi MHOe, BCE TEXHWYECKME XapaKTepUCTUKU
AaHbl TOMNbKO MPUMEHWUTENBHO K 3TOMY LdpoBOMYy ocuunnorpady ¢
YCTaHOBKOM nepekrnoyatens ocnabneHus wyna Ha 3HadveHve 10X.
Ona cootBeTcTBMS ocumnnorpadga nepeyncrieHHbIM TEXHUYECKUM
XapaKkTepucTukam, AOMKHb! OblTb BbIMOMHEHbI CrieaytoLne yCrnoBus:

e [lpnbop pomkeH HenpepbiBHO pabotatb He MeHee 30 MUHYT B
3a4aHHOM MHTepBarne Temneparyp.

e Ecnu Temnepatypa okpyxatollei cpeapbl MpeBbIAET rpaHuLy
3aflaHHOro B MHCTPYKUUK MHTepBana Ha 5°C unu 6onee, Heobxo-
AVMMO 1 3anycTuTb npouenypy aBTokanmbposku (cM. pasgen 3.8
«ABTOKanNMbpoBKa»).

Kpome xapakTepuCTWK, COMPOBOXAAIOLLMXCA CMNOBOM «TUMUYHbIEY,

BCE Mpoune XapaKTepucTuku ocuunnorpada AOMmKHbI COOTBETCTBO-

BaTb yKa3aHHbIM B 3TOV rnase.

8.1. dyHKUMOHaNbHbIE XapaKTepPUCTUKN
lMonoca nponyckaHusi: 100 MI'y,

Yucno kananos: 4

Bbi60opka OaHHbIX (CaMnuposaHue)

CkopocTb

(c/mpenenwve)

ckaHupoBaHus |2 He/aeneHne — 1000 c/geneHue ¢ warom 1-2-5

MNorpeluHocTb
4acToThbl
ONCKPETU3aLm

+100 ppm (ToYeK Ha MUMnMoH, 107%)

BpeMeHHbIX

MorpewHocTb {OanHoYHas Beibopka: +(1 MHTepBan AuckpeT3auum
+ 10 x nokasaHue + 0,6 Hc)
uHTepsarnos AT|YcpeaHeHne>16: +(1 nHTepsan avckpetusaumu + 10

(0-100 MI'y) |x nokasaHue + 0,4 Hc)
BepmukanbHasi cucmema
BepTtukansHoe
paspeLueHune pas3psigHoCTb 8 6uT
(aHanoro-undposoi (opHOBpeMeHHo [iBa kaHana)
npeobpasoBarens)

LleHa aenexuns sep-
TVKanbHOM LUKanbl
(4yBCTBMTENBLHOCTb)

5 mB/nenexne — 5 B/genexne

CmelleHve

+2 B (5 mB/gen - 100 mB/gen)
+50 B (200 mB/gen - 5 B/gen)

AHHOIro HanpsaXxeHua

AHanoroas nonoca 100 MlN'y
nponyckaHns
OpuHoyHas nonoca [MonHas nonoca nponyckaHus
nponycKkaHusi
HuskoyactoTHas |210 Ty
rpaHuua (Npw CBSA3M N0 NepeMeHHOMY TOKY, -3 AB)
Bpewms HapacTaHus < 3,5 HC
poHTa (TUNUYHOE)
MorpeluHoCTb NOCTO-
P +3%

MorpeluHoCTb NOCTO-
SIHHOTO HanpPsKEHNs
(Npwn ycpegHeHun)

Mpwv yncne ycpepgHeHwn = 16:

+(3%+0,05 nenexus)

MHBepTI/IpOBaHVIe ocuuniiorpaMmbl. BKIKDYaeTca no 3anpocy

U3mepeHus
PasHocTb noteHumanos (AV) un
KypcopHble BPEeMEHHOW
“3mMepeHns nHTepsan (AT) Mexay kypcopamu,

AV & AT, aBTOMaTM4ECKME KypCOp-
Hble U3MEpPEeHUs]

Pexum HopmanbHbIv, 0GHapyXeHne NMKOoB, YCPeaHeHve

Yacrtota

avcKkpeTmsaumnm

(B peanbHOM
BpEMEHM)

1 'BbIG/C

Xapakmepucmuku exoda

ABTOMaTuyeckme n3mepeHusa

Freq, Period, PK-PK, Max, Min,
Mean, Vamp, Vrms, Cycle rms,
Cursor rms, Vtop, Vbase, Over-
shoot, Preshoot, Rise Time,
Fall Time, +Width, -Width, FRR,
FRF, FFR, FFF, LRR, LRF, LFR,
LFF, Delay A—B ¥ 1 Delay A—B
%, +Duty, —Duty, Screen Duty,
Cursor RMS, Phase A—>B ¥ n
Phase A—B ¥, +Pulse Count, -
Pulse Count, Rise EdgeCount, Fall
Edge Count, Area, Cycle Area

Mo NOCTOAHHOMY TOKY, NO nepemMeHHOMY

Pa3sBsa3ska
TOKY, 3a3eMIIeHne

Matematunyeckve onepauun Hag

+, —, *, /, BbICTpoe NpeobpasoBaHue

BxogHon nmnegarHc |1 MOmM+2%, napannensHo ¢ 155 nd

KoadhdbmuneHt 1X, 10X, 100X, 1000X

ocrnabnexus wyna

MakcumanbHoe BxogHoe (400 B (pa3max) (MOCTOSIHHOE HanpsikeHue

cTn has

ocuMnorpaMMamm ®ypbe (FFT)
CoxpaHeHne
16 ocumnnorpamm
ocuunnorpaMm
durypo YacToTHbIN Anana3oH MonHas nonoca nponyckaHusi
Nnccaxy MorpeLuHocTb pasHo- +30

HanpshkeHue + pasmax NepeMeHHOro HanpsikeHusl)
M3onaumsa mexay 50 Ny: 100:1
KaHanamm 100 MI'u: 40:1
3agepxka mexay 150 nc

KaHanamu (TunmyHasi)

OrpaHuyerune nonockl |20 MMy nmbo nonHasa nonoca nponyckaHust

nponyckaHus

I'opu30Hma.anaﬂ cucmema

[OnanasoH
4acToThbl 0,5 BbIG/Cc — 1 BLIG/C
aucKkpeTmsaumu
MHTepnonaums sin(x)/x
MakcumanbHas 20K
AnvHa 3anvcu

Mopmbi o6MeHa OaHHbLIMU

USB2.0 (USB ans coxpaHeHusi ainnos)
PyHKYUs1 Yacmomomepa: NoAAEPXKNBAETCS

3anyck
nanasoH ypoBHeW o +5 penenHun ot
A yp BHyTpeHHun A
3anycka cepeauHbl akpaHa
MorpelHOCTb YPOBHS .
P yp BHyTpeHHun 10,3 geneHus
3anycka (TunuyHas)

CmelLeHne TOYKN

B 3aBMCMMOCTM OT ANWHbLI 3anUcKu U BpeMeH-

3anycka HOW pa3BepTKM
[Ounanas3oH 3agepxkn 100 HC—-10cC
3anycka

HacTtpoiika Ha ypoBeHb
50% amnnuTyabl cur-
Hana (Tunu4Hoe)

YacToTta BxogHoro curHana = 50 Ny
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UHCTPYKLINA 10 SKCITIIYATALUUN: SDS1104

Hapacratowuni,
cnagaroLwumn

3anyck no poHTy Haknon dponra

MopaepxuBaloTcs CTaH-

AapTbl cUCTEM TereBe-

3anyck no Bugeocur- waHuss NTSC, PAL un
Hany SECAM

Moaynsauus

[Ounana3soH 1-525 (NTSC)
HOMEpOB CTPOK 1-625 (PAL/SECAM)

8.2. O6wMe TexHUYECKME XapaKTePUCTUKN
Aucnnel

7-ANAMOBbIA LIBETHOW XWOKOKPU-

Twun gucnnes o
cTannn4eckuin

800 (ropm3s.) x 480 (BepT.) nukce-

PaspelueHune gucnnes
0B

65536 uBeTOB, AUCMNIEA Ha TOH-

KonunuecTtso uBeToB
i KOMMeHOYHbIX TpaHancTopax (TFT)

Bbix00Hble XxapakmepucmuKu KOMeHcamopa wyna

BbixogHoe HanpspkeHue Oxkono 5 B, umnegaHc 21 MOm
(TMNNYHOE)

[psimoyronbHbIv curHan, 1 khy

YacToTa (TrnuyHas)

MuTtaHne

MepemenHoe 100-240 B (cpen-
HekBagpatuyHoe), 50/60 Iwu,
KaTeropus nepeHanpsikeHus
CAT Il

HanmeeHme ANeKTpoceTn

[MoTpebnsiemas MOLLHOCTb <15 Bt

MpegoxpaHutens 2A, knacc T, 250 B

YcnoBusa okpyxaroLen cpeapl

pabouas: 0 — 40°C

Temneparypa XxpaHeHusi: -20 — 60°C

OTHOCUTENbHAs BNAXHOCTb < 90%

pabouas: 3000 m

BeicoTa Hepaboyasi: 15000 m

Cnocob oxnaxaeHus €CTECTBEHHasi KOHBEKLIMS

MexaHu4eckue xapakmepucmuku

301 MM x 151 MM X 70 Mm

Paamepbl (0L x LUl x B)

Macca okono 1,1 kr

IMepuodu4yHocmb Kanubpoeku
PekoMeHayeTca Npon3BoAnTL KanuGpoBKy pas B rof,.

MaBsa 9
NMPUNOXEHUA

MpunoxeHue A: KoMmnnekT nocTtaBku
CTaHD,apTHI:Ie NpUHaaneXXHoCTu:

LUHYp NUTaHUA

KOMNaKT-AUCK
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Quick Guide

VHCTPYKUMSI MO 3KCnryaTaumm

Y

kabenb USB

o

n3mepuTternbHble Wynbl

/

MHCprMeHT AOnA perynmpoBkun LWynos

MpuHagnexHocTn, npuobpeTaemMble 4ONONHUTENBHO:

e Msrkas cymka

MpunoxeHune B: O6wWMK yxoa n ounctka npudopa

O6wul yxoo

He xpaHute u He ocTaBnsante npubop B MecTax, rae ero >KUAKOKpu-
CTannM4eckuin gvcnnen MoxeT ANMTeNbHOe Bpemsi NoaBepraTbes
BO3AENCTBMIO MPSAMOro COSTHEYHOTO CBeTa.

BHumaHue!
Bo un3bexaHve noepexaeHus ocuunnorpada unv ero Lyrnos He [o-
nyckamTe nomagaHusi Ha HUX CNpeeB, XWUAKOCTEN wnv pacTBopuTe-
nen.

O4ucmka

OcmaTtpuvBanTte ocuunnorpad n n3MepuTerbHble LymMbl C NepUuoany-
HOCTbIO, KOTOPYIO AVKTYIOT YCNoBusi paboTbl.

Ounwarite BHELLHIOW NOBEPXHOCTb Npvbopa no cnegytollern npole-
Aaype:

1. CoTpuTe MbiNb C Hapy>XHOW MOBEPXHOCTU Mpubopa U LLyrnoB npwu
NOMOLLM CyXOW MArkon TkaHu. MNpun o4ncTKe AMcnnes He nouapanante
NpO3payHbIv 3aLLNTHBIA SKPaH.

2. MNepen ounctkon ocummnnorpada OTCOEAUHUTE OT HEro nuTaHue.
MpoTpute npubop BRaxHOW, HO He OCTABMSALIEN Kanenb MsIrkon
TKaHbto. [JNA OYMCTKM PEKOMEHAYeTCsl MCMOonb30BaTb YUCTYO BOAY
N MArkofencTeylollee Motlee cpefctso. Bo n3bexaHne nospe-
XOeHust npubopa U LyrnoB He Uchorb3ynTe abpasvMBoB U arpeccuB-
HbIX MOIOLLMX CPEACTB.

MpenynpexaexHue
Bo usbexaHue yrpo3bl KOPOTKOrO 3aMbIKaHUSI Y MOPaXKEHUS SMEKTPU-
YeCckMM TOKOM MK3-3a MPUCYTCTBWS Bnaru, rnepepj 3anyckom npubopa
yAOCTOBEPbTECH, YTO OH MOMHOCTHIO BbICYLLEH.

OdmumanebHbin anctpubsioTop B Poccuu:
www.testers.ru info@testers.ru


http://www.testers.ru/

