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YBaxaeMbii nonb3oBatenb!

Bnarogapum Bac 3a npunobpeTeHue 3TOro MpuHUMNMANbHO HOBOrO
nsgenusa komnadum UNI-T. B uenax npaeunbHon u 6e3onacHon akc-
nnyatauum npubopa, npexage Yem npuctynatb K pabote ¢ HUM, BHU-
MaTernbHO NPOYTUTE OAHHYIO UHCTPYKLMIO MO 3KchnyaTaumm, obpaTtns
ocoboe BHMMaHWe Ha pasfernbl, kacallimecsi BonpocoB GesonacHo-
ctu. [Nocne NpPoYTEHUsI MHCTPYKLMU NPUAEPXKUBANTECH €€ YKa3aHWi.
XpaHuTe MHCTPYKUMO BMecTe ¢ npubopoM unu nomecTtuTte ee B [0-
CTYMHOE MECTO AN UCMOSb30BaHusi B ByayLiem.

e  WHdopmaums 06 aBTOpCKUX npaBax
MpaBoobnagatens: komnadust UNI-T Uni-Trend Technology (Chi-
na) Limited. Bce npaBa 3awyLleHbl.

e WHdopmauumsa o ToproBon mapke
UNI-T — 3apeructpvpoBaHHass ToproBasi mMapka komnanuu Uni-
Trend Technology (China) Limited.

o Bepcusa pokymeHTa
UTD2000-20210816-V3.00

e OdwmumanbHbIN aucTpubsoTOp B Poccun
www.testers.ru

Deknapauus

e [pogykumsi UNI-T sawmuieHa naTteHTHbIMM npaBamu B Kutae un
OpYyrux cTpaHax, BKMovas BblAaHHbIE MaTeHTbl U NaTeHThl, NO KO-
TOPbIM MPUHATO PELLEHNE O BblAave.

e Komnanuss UNI-T octaBnsieT 3a coboi npaBo Ha U3MEHEHUE Mto-
ObIX TEXHUYECKMX XapaKTEPUCTUK 1 PaCLIEHOK.

e Komnanma UNI-T pesepBupyeTr Bce npaBa. JIMLeH3MpoBaHHble
nporpaMMHble MPOAYKTbl SBMSIOTCH COOCTBEHHOCTHIO KOMMAHUU
Uni-Trend n ee goyepHUX KOMMaHUWM U MOCTaBLUMKOB, KOTOPblE
3alyLleHbl HaUMOHarnbHbIMU 3akoHaMyM 06 aBTOPCKOM MpaBe U
MONOXEHUSIMU MeXyHapOAHbIX 4OrOBOPOB.

e VHdopmaums, cogepallascs B AaHHOW MHCTPYKUMK, 3amMeHseT
cobon Bce paHee nMy6nmnKkoBaBLUMECS BEPCUMN UHCTPYKLIMN.

FapaHTUMHbIE 06s13aTeNnbCTBa

Ecnun paHHoe uspgenve npuobpeTeHo y nepekyniivka, TO rapaHTui-
HbI CPOK OTCUUTBLIBAETCS OT AHS UCXOAHOW MOKYnkM y komnaHum UNI-
T unu y ee aBTOpM30BaHHOIO AUCTpUObLIoTOpa. [laHHble rapaHTuiHbIE
obsi3aTenbCTBa He pacnpoCTPaHsIOTCA Ha LyMbl, Npoyve MpuHaj-
NEXHOCTU U npefoxpaHuTenu. Ecnv B nsgenum Bo3HUKINA Heucnpas-
HOCTb B TeuyeHue nepvoga OencTBus rapaHTum, komnaHust UNI-T
ocTaBnsieT 3a cobor NpaBO UMM BbINOSIHUTE PEMOHT HEUCMNPaBHOrO
u3genuvs, He B3vMasi NnaTy 3a CMEHHble YacTu 1 paboty, nmbo obme-
HSTb HeWCnpaBHOE M3Oenue Ha 3KBUBaneHTHoe paboTocnocobHoe
nsgenve. letanu, Mogynu U CMeHHbIE YacTu MOTyT ObITb MONTHOCTBLIO
HOBbLIMU UNN UMETb TE Xe XapaKTEPUCTUKK, YTO U HOBbIE U3AENUs.
Bce 3ameHeHHble AeTanu, Moaynu u nepexoasit B COBCTBEHHOCTb
komnaHun UNI-T.

B faHHOM MHCTPYKUMUM MO 3KCNyaTauum TEPMUH «MNoKynaTernby» OTHO-
cuTCst K hM3nYecKoMy NuLy unu cybbekTy npasa, BIUCAaHHOMY B ra-
PaHTUIHBIN TanoH. YToObl NomyuuTb CepBUCHOE OGCnyXvBaHVE B
COOTBETCTBUM C rapaHTUiHbIMK 0bsi3aTenbCTBaMu, Nokynarenb Aos-
XeH yBegoMuTb komnaHutio UNI-T o HeucnpaBHOCTM OO MCTEYEHUs
rapaHTMMNHOIO CpoKa M BbINOMHUTE COOTBETCTBYOLUME AENCTBUSA ANs

www.testers.ru
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nepepayv usgenus B cepBUCHyto cryxDy. MNokynatenb OomkeH yna-
KoBaTb HeWCnpaBHOE U3[enve U opraHvW3oBaTb €ro JOCTaBKy B cep-
BUCHbIA LEHTP, HasHauyeHHbii komnanven UNI-T, onnatutb TpaHc-
NMOPTUPOBKY U MPEAOCTaBUTb KOMUIO KBUTAHLMU O MOKYMNKe U3genus,
Bbl@HHOW MCXOAHbIM nocTaBwmkoM. Ecnu nagenve HanpaensieTcs B
cepBucHbIn LueHTp UNI-T BHyTpu cTpaHbl, koMmnaHus UNI-T o6s3yetca
onnaTuTb JOCTaBKy uspenusa nokynatento. Ecnv nspgenve otnpasns-
eTcs B ApYyryl CTpaHy, onnara TpaHCMNOpTMPOBKW, HAroros, Tamo-
XXEHHbIX COOPOB 1 NPOYMe pacxodbl BO3NaratTcs Ha nokynarens.
HacTosias rapaHTusi He pacnpocTpaHsieTcsi Ha Nobble AedeKTbl,
HEWCNpPaBHOCTU U MOBPEXAEHUS, CBSI3aHHbIE C HOPMATUBHbLIM W3HO-
COM KOMTOHEHTOB, a TaKkKe BbI3BaHHbIE HEMPaBWUbHBLIM MCTONb30Ba-
HUEM, HenpaBWIbHbIM OOCNY)XMBAHWUEM W3OENUS UMW OTCYTCTBMEM
obcnyxmBanus. Komnanus UNI-T He BygeT nmetb o6s3aTenscTB no
BbINOSTHEHMIO 06CNYXMBaHUS U3AeNns No 3TOW rapaHTMK, CBA3aHHOIO
c:

a) PEMOHTOM MObIX HENCNPaBHOCTEW, BbI3BaHHbIX MOMbITKAMU MOH-
Taxka, PeMOHTa UMM TEXHUYECKOro OBCMyXUBaHUA U3OENUst NIOAbMMU,
He siBnsoWmMMmucs npegcrasmtenamm komnanum UNI-T;

6) pPEMOHTOM INtOObIX HEWUCNPABHOCTEN, BbI3BAHHbIX HEMpaBUIbHbLIM
MCMONb30BaHMEM UMW MOAKIIOYEHNEM HecoBMecTMMoro obopynaosa-
HUS;

B) NOGBLIMU NOBPEXAEHUSIMU UMW HEUCNPABHOCTSMU, BbI3BaHHLIMU
MCMONb30BaHNEM UCTOYHWMKOB MWUTAHWUS, KOTOpble HE COOTBETCTBYHOT
TpebGoBaHUSIM, U3NOXKEHHBIM B [JAHHON UHCTPYKLUK;

r) obcnyxuBaHMeM u3genusi, KOTopoe GbiNo MoOAUULMPOBAHO UMK
WHTErPUPOBaHO C APYrMMWU U3denusiMyM B crydae, ecnu addekT oT
3TON MoAMVKaLUMM UMW UHTErpauum YCroXHSIeT WU yBenuumBaeT
BpPEMsi UNn TPyJ0EMKOCTb CEPBUCHOIO 0bCnyXmBaHus.

[aHHble rapaHTuiHble 06s3aTenbCTBa cocTaBneHbl komnanven UNI-T
Ons 3TOro U3Qenust 1 UCMoMb3YTCA AN 3aMeLLeHNst Nbbix Apyrux
NPSAMbIX UKW KOCBEHHbIX rapaHTui npogasua. Komnanua UNI-T un ee
ONCTPUOBIOTOPbI He NPedoCTaBnsioT HUKAKUX NoApasymeBaeMblX
rapaHTVin TOBapHOro kayecTBa Unv NPUMEHNMOCTM.

Mpy HapyweHun paHHoW rapaHtTum komnanus UNI-T HeceT oTtBeT-
CTBEHHOCTb 33 PEMOHT WMM 3aMeHy HeucrnpaBHbIX W3AENUMn — 3TO
€[IMHCTBEHHOE CPEeACTBO NPaBOBOM 3aLLMTbl, JOCTYMHOE MOKynaTesnto.
HesaBucumo oT Toro, noctaeneHbl N B M3BECTHOCTb koMnaHust UNI-
T 1 ee AUCTPUOBLIOTOPbLI O BO3MOXHOCTU BO3HWKHOBEHUS N0BOro Koc-
BEHHOro, CneuuanbHOro, NpegHaMepeHHOro MWnu COMnyTCTBYHOLLErO
ywepba, komnanus UNI-T n ee AucTpubblOTOPbI HE HECYT OTBET-
CTBEHHOCTM 3a 6o NogobHbIN yuepb.

O6wue npaBuna 6esonacHocTn

[aHHbIA n3meputenbHbI Npubop paspaboTaH U Npou3BedeH B CTPO-
roM COOTBETCTBMM C TpeboBaHMsMW cTaHdapTa GesonacHocTu Ans
ANEKTPOHHBLIX M3MeputenbHbIx npubopos IEC 61010-1. Bo unsbexa-
HVe MONy4YeHusl TpaBM M NoBpeXaeHus npubopa unu noacoeavHeH-
HOro K Hemy obopyAoBaHusi criedyeT U3yuuTb U YCBOWUTb NMpUBEOEH-
Hble Aanee npasuna 6esonacHon paboTebl. Bo n3bexaHne BO3MOXHO-
ro yuwepba akcnnyaTupyiTe OaHHbIA NpUGOp TONbKO B COOTBETCTBUM
c 9TuMu npasunamu. Ecnu npubop ncnonb3yeTcs Bpaspes C Huxe-
npvBedeHHbIMM MpaBunamu GesonacHocti, obecneymBaemas UM
3aLmTa MOXET ObITb HapyLLeHa.
e Tonbko OOyYeHHbIi MEepPcCoHan MOXET BbINOMHATL MpoLeaypsbl
obcnyxuBaHus npubopa.
e lcnonb3ynTe Hapnexawun LWHYp nUTaHuA. Vcnonb3yiTte
TOMbKO LWHYP MUTaHUsi, pa3paboTaHHbIN Anst AaHHOro npubopa u
cepTUULMPOBaHHbIN ANs UCMONb30BaHKS B BaLlel CTpaHe.

XapaKTepucTukn kabenen ans NoAKoYeHUs K 3MeKTpoceTH
PaiioH Tun Xapaktepuctukn | CtaHgapT
NPUMEHNMOCTM

lMepemeHHoe,
s 250B, 10 A
. 3x0,75 MM?,
Esponenckoro | LHyp 300 B, 105°C IEC 60779
cotsa
Pasbem lMepemeHHoe,
250 B, 10 A
MepemeHHoe,
125B, 10 A
Onsa CLWA n 3x18AWG,
KaHags! LUkyp 300 B, 105°C UL 498
Pasbem MepemeHHoe,
125B, 10 A

e [lpaBunbHOE NOAKMIOYEHME U OTKIOYEHUE: He NoAkmoyainTe
npubop K po3eTke M He OTKMYarTe Npubop OT po3eTku, ecnu

Wyn WY U3MepuTENbHbIN Kabenb NOACOEAMHEH K WUCTOYHUKY
HanpsKeHusl.

e O6GecneubTe npaBuribHOe 3a3eMrieHWe npubopa. [aHHbIN
npubop gomkeH ObiTb Hagnexalwmm obpa3om 3a3emneH NpoBo-
[OM 3a3eMneHusi LiHypa nuTaHus. Bo usbexaHue nopaxeHus
3MEeKTPUYECKMM TOKOM MPOBOA 3a3eMreHus AOrKeH ObiTb moa-
KrnoveH k 3emne. [NoxanyicTa, yaocToBepbTechb, YTO npubop
npaBuUrbHO 3a3eMIeH, nepes NoACOeAVMHEHNEM K niobomy BXoa-
HOMY WNu BbIXOAHOMY rHe3pay. W3 coobpaxeHunn HesonacHocTu
npu M3MEPEHUN OMacHOrO HaMpsBKEHUs] UCMOMNb3yWTe CpeacTsa
VMHAOMBUAYANbHOW 3alUMThl, TaKMe KaK 3alUMTHbIe nepyaTku, U He
ponyckanTe HaxoxXaeHuss NobnmM3ocTu opyrux nogen.

e [paBunbHO nopcoeauHsNnTe Wynbl ocuunnorpada. Yaocro-
BepbTeCb, YTO 06LWMIA NpoBoA Liyna U 3a3emiieHMe NpaBusibHO
coeguHeHbl. He nopaBante Ha obwwuii NpoBOA Lyna BbICOKOE
HanpsbkeHve. Vicnonb3ynte Lynbl C MMNEQaAHCOM He MeHee 1
MOwm.

e CobGniopaiiTe Bce orpaHU4eHUs Ha CUrHanbl, NogaBaeMblie Ha
rHesfna. Bo usbexaHve BO3ropaHust unu yaapa anekTpudeckum
TOKOM, MpeBbILLAWMM AOMNYCTUMY BENUYKHY, NPOBepbTE BCE
npegernbHble AONYCTUMbIE 3HAYEHUsI U METKM Ha npubope. Mepen
noakmnoyeHem npubopa m3yuute nogpobHy MHopMauMio o
npeaenbHO AOMYCTUMBIX 3HAYEHUSIX, UMEIOLLYIOCS B UHCTPYKLUMK
no akcnnyatauun. He nopasaiite Ha npubop curHamnos, NpeBbl-
LUAKOLLMX 3TN 3HAYEHWSI.

e He oTKpbiBaNTe KPbILLKY KOpRyca Unu NepeaHio naHenb B Npo-
Lecce paboTbl.

e Vcnonb3ynTe TONbKO NpeaoxpaHUTenn ¢ napameTpamu, ykasaH-
HbIMW B TEXHUYECKUX XapaKTepucTukax ocuunnorpada.

e He octaBnAnTe BHyTPEeHHME Lienn OTKPbITbIMW. [py BKIIOYEH-
HOM NUTaHUW He MpuKacavTecb K pa3bemam U 3femMeHTaMm, oka-
3aBLUMMCSI OTKPbITBIMU.

e He akcnnyatupyite npubop npu NoAo3peHUU Ha Hanuuue
HeucnpaBHocTeWl. Ecnu Bbl nogo3peBaeTe, YTo npubop noepe-
XOEH, CBSXKMTECH C aBTOPW30BAHHBIM CEPBUCHBLIM LIEHTPOM KOM-
naHun UNI-T gna ocmotpa npubopa. Jlloboe TexHudeckoe 06-
CryXuBaHue, perynmpoBka UM 3aMeHa COCTaBHbIX YacTen JomK-
Ha BbIMOJHATLCS TOJIbKO aBTOPU30BAHHLIM CEPBUCHBLIM MEePCoHa-
nom komnaHum UNI-T.

o [lpu pabote He pasmelyante Nnpubop Takum 06pa3oM, 4YTO OKa3bl-
BaeTcs 3aTpyAHEHO ero oTcoeaunHeHne oT obcnegyemoro obopy-
[OBaHus.

e (Ob6ecneybTe XOPOLLYHO BEHTUMALMIO.

e He npumeHsiiiTe npubop AN U3MepeHuii B LIEMSIX 3MEeKTPOCETHU.

e [lepeg kaxgblM WCMOMb30BaAHWMEM MPOBEPSIATE MNPAaBUMNBHOCTb
paboTbl npubopa nsmMepeHneM N3BECTHOTO HaMNpPsKEHUS.

e He akcnnyatupynte Nnpubop B MeCTax C BbICOKOW BaXXHOCTbIO.

e He akcnnyaTtupyiTte Nnpubop B OrHEONACHbIX UMM B3PbIBOOMACHbIX
YCIOBUSIX.

e [loppepxuBaiiTe NOBEPXHOCTb NpMbopa YMCTON U CyXOMN.

PapuovyacTtoTHoe MarHUTHoe none:

CS: 3101 npubop 6bin npotecTpoBaH no ctaHaapty EN 61000-4-6,
amnnutyaa nomexu 3 B, vactorta ot 150 kl'y go 80 MI'y. Ocumnno-
rpamma uckaxxaeTcsl Nof, AeCTBMEM MOMEXM U BO3BpaLLaeTCs K Hop-
MarbHOMY By Nocre ee OTKIYEHUS.

RS: 310t npubop 6bin npotectupoBaH no craHaapty EN 61000-4-3,
curian nomexu: 1) amnnutyga 3 B, yactota ot 80 My go 1 'y n ot
1,4 My po 2 IMu; 2) amnnutyga 1 B, yactota ot 2 [Ty go 2,7 Mu,.
OcuunnorpaMma McKaxaeTcsl nop, AeCcTBMEM MOMEXM M BO3Bpalla-
eTCsl K HopManbHOMY BuAy Nocre ee OTKII0YEHNS.

Mpedynpexdaroujue Hadnucu U cuMeosbl
Mpeaynpexparowme HagnMcU B UHCTPYKLUMM: B JaHHOW MHCTPYK-
LMK Bbl MOXeETE YBMAETL CriedyoLne TEPMUHbI:

ABmeane! yKkasblBaeT Ha YyCnoBus U [OEWNCTBuUs,
KOTOpbIE€ MOIYT YrpoXaTb XU3HW.

Anpe,qynpem.qeuue: yKa3blBaeT Ha yCrnoBus U OeWCTBUS,
KOTOpble MOryT NPUBECTVM K MOBPEXAEHWIO npubopa unu
ApYroro MmyLLecTBa.

Mpeaynpexpatrowme Hagnucu Ha npubope: Ha npubope MmoryT
NpuCyTCTBOBATL CreaytoLme Haanmeu:

«Danger» («OnacHo!») o603Ha4yaeT HenocpeACTBEHHYH OMACHOCTb
nonyyeHnsi TpaBMbl BO3rie Hafnmcu.

«Warning» («OcTopoxHo!») 0603Ha4aeT noTeHuManbHyo ONacHOCTb
nonyyeHnsi TpaBMbl BO3rie Hagnmcu.
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«Note» («3amevaHne») 0603HaAYaET OMACHOCTb MOBPEXAEHUS MpU-
Gopa vnu apyroro UMyLLLECTBA.

CumMBonbI Ha npubope: Ha NpubGope MOryT MPUCYTCTBOBAaTb criedy-
fOLLNE CUMBOSIbI:

[MOCTOSHHBIN TOK

[MepeMeHHbIN ToK

BbiBoa 3a3eMneHus Ans uamMepeHui

BbiBog 3a3emneHus Kopnyca

OnacHocTb nopaxeHua aNneKTpu4eCckMm TOKOM

BHumaHnne! ObpaTtuTech Kk MHCTPYKLUK

BEPRHIH

BblBOA 3aLMTHOrO NpoBoAa 3a3eMIeHUs!

c E OTmeTKa COOTBETCTBUSA CTaHgapTamMm EBpOI'IeVlCKOI'O
COoo3a

[H[ OTMmeTKa COOTBETCTBUSA CTaHgapTam EBpa3Ml7ICKOI'O
COoo3a

CootBeTcTBMe ctaHgaptam UL 61010-1, 61010-2-
030, cepTudumkaums no ctaHgaptam CSA C22.2
i Ne 61010-1, 61010-2-030

TN
N\

He nomeluante npmbop 1 ero NpuHagnexXHoCTn B
6bIToBOV Mycop. OHM JOMKHbI ObITb YTUIM3MPOBaHbI
Hagnexaiium o6pasoM B COOTBETCTBUM C MECTHLIMU
npaBunamu.

i

BBEOEHUE

OTa MHCTPYKUMS COAepXMT UHopMaumio o6 akcnnyaTtauum umdpo-
BblX 3anomMuHarowmx ocuunnorpagos cepun UTD2000. UHCTpykums
nogpasgerneHa Ha cnepyoLimne rmasbl:

naBa 1 O3sHakomneHue c Npubopom

naBa 2 HacTtpovika BepTUKanbHoOWM CUCTEMbI
nmaBa 3 HacTpowika cuctemsl 3anycka

nmaBa 4 HacTtpovika ropusoHTanbHoOM CMCTEMBI
maBa 5 HacTtpovika cuctembl BEIGOPKN AaHHbIX
[naBa 6 HacTtpolika cuctembl oTOGpaxKeHUs
[naBa 7 ABTOMaTM4eCKue U3MepeHus

naBa 8 KypcopHble nsmepenusi

naBa 9 3anomvHaHue v BbI3OB 13 NaMSTH
naBa 10 HacTtpoika cepBUCHbIX OYHKLNM
naBea 11 lNpoyne byHKUMOHAmNbHbIE KHOMKN
naBa 12 lMpumMepbl NnpUMeHeHn

maBa 13 CuctemMHble coobLLEeHUs, MOUCK U yCTpaHeHWe Hewcnpas-
HocTen

naBa 14 TexHu4eckne xapakTepucTukm

naBa 15 lNpunoxeHus

Cepus umdposbix ocumnnorpados UTD2000 BkntovaeT B cebsi cre-
aylowme 9 mogenen.

Mopenb npg:;l?(g:m [AunckpeTusaumsa
UTD2052CL+ 50 My 500 MBbIb/c
UTD2072CL 70 MI'y 500 MBbIb/C
UTD2102CL+ 100 My 500 MBbIb/c
UTD2102CL PRO 100 My 500 MBbIb/C
UTD2152CL 150 My 500 MBbIb/c
UTD2102CEX+ 100 My 1 'BbIG/C
UTD2152CEX 150 My 1 BbIG/C
UTD2202 PRO 200 MI'y 1 'BbIG/C
UTD2202CEX+ 200 MI'y 1 'BbIG/C

Lindposbie 3anomuHatowme ocuunnorpadbl cepumn UTD2000 ocHa-
LLeHbl MpaKTUYHOW nepefHelr naHenbio, obecrneuymBarollen Harnsg-
HbIA JOCTYN KO BCEM (PYHKUMSIM U MPOCTOE BbIMOSIHEHUE Pa3NUYHbIX
onepauuii. Perynatopbl pa3BepTKM M MOMOXEHWS OCLMIIOrpamm
KaXKoro kaHana peanuayoT HarfsgHble ornepauun, NpyBbIYHbIE OISt
nonb3oBaTtenen TpaguUMOHHLIX ocuunnorpadoB. 3a cyeT 3TOro
nonb3oBaTenu MoryT NpuctynaTb k paboTe, He 3aTpayuBasi AnuTenNb-
HOrO BPEMEHM Ha U3yyeHue U ocBoeHue npubopa cepum UTD2000.
[ns yckopeHust HacTPOMKM W YNPOLUEHUS Mpoueaypbl U3MEpeHUi
MOXHO BOCMOJ1b30BaTLCS KHOMKOW , 1 ocuunnorpad HacTpouTt
ONTUMMU3NPOBAHHOE M306paXKeHe oCUMMINorpaMmbl.

Lindposblie 3anomuHatowme ocuunnorpadbl cepumn UTD2000 obec-
ne4nBaloT yao6cTBO B paboTe, BblAaloLMecs TEXHUYECkue nokasare-

M N MHOXECTBO MepeaoBbiX (DYHKUMA. OTO COBEPLUEHHbIN WUHCTPY-
MEHT Ans GbICTPOro U 3PEKTUBHOIO BLINONTHEHUS U3MEPEHWIA.

Momnmo ynobetea B pabote, ocuunnorpadsbl cepum UTD2000 obna-
0alT BbIAALMMUCS TEXHUYECKMMU MOKa3aTENsiMU U OCHALLEHbI
aPPeKTUBHLIMM PYHKLMAMM, NO3BONSAIOLLMMU YCKOPUTL BbINONHEHVE
n3mepuTenbHbiX 3agad. ObecneumBasi BbICOKYK YacTOTy OWCKPETM-
3auMu B peanbHOM BpPEMEHU U B 3KBMBANEHTHOM pEXUME, 3TU OC-
uyunnorpadbl No3BONAT Habnogate Gonee BbICOKOYACTOTHbIE U
ObICTPO M3MEHSAIOLWMECS cUrHanbl. APKUIA  KUOKOKPUCTaNIMYeCcKui
aucnnen u mateMatmyeckue hyHKLMM NO3BONSIIOT ObICTPO U YETKO
HabnwaaTe U aHanNM3npoBaTb CUrHarn.

[MepeuncneHHble HWKe OCHOBHbIE OCOBEHHOCTU LIMAPOBBLIX OCLMIIIO-

rpachoB 3TOV Cepuu MoKasbIBalT, NoYeMy 3TU NpMbopbl YAOBNETBO-

PSIT Baly 3anpochbl:

e [1Ba aHanoroBbIX kaHana.

o XKugkokpuctannuueckui TFT-gucnnen ¢ BbICOKMM paspeLlueHnemM
800x480 nukcenen.

e [Moppepxka 3anomuHarowwmx yctporcts Tuna USB Plug and Play
1N BO3MOXHOCTb OOMEHa AaHHbIX C KOMMbIOTEPOM MO MHTEpdency
USB.

e ABTOMaTMYeCKasi HacCTpoOKrKa OTOBpaXKeHWs ocumniorpaMMm u co-
CTOsIHWA ocumnorpada.

o DyHKUMA COXPaAHEHUS U BOCMIPOU3BEAEHNST OCLMMIIOTPaMM.

e  OyYHKUMS pacLUMpPEHUs OKHa WM BbICOKOTOYHbLIN aHanu3 napameT-
POB 1 OCOBEHHOCTEN OCLMIIIOrPamMM.

e ABTOMaTMueckoe nsmepeHue 34 napameTpoB curHana.

o  OYHKUMS U3MEPEHUSI N AaBTOMATUYECKOTO OTCMEXMBAHMSA C MOMO-
LI KYpPCOPOB.

e BcrpoeHHas dyHkumsa beicTporo npeobpasoBannsa Pypbe (FFT).

e MaTtemaTtuyeckve onepauumu Hag ocuunnorpaMMamy (Bkrovas
CrOXeHWe, BblYMTaHne, YMHOXEHNE U AeneHre).

e 3anyck no (pPOHTY, MO CUHXPOUMNYNbCYy BMAEOCWUrHana, mno
HaKmnoHy ppoHTa, No ANUTENBHOCTU UMNYIbCa, NooYepeHbIN 3a-
nycK n gpyrvme yHKLUN.

e MHOrosiabl4HOE MEHI C BO3MOXHOCTbIO Bblbopa si3blka, BKIoYas
PYCCKWIA.

e CnpaBoyHast MHOPMaLWSA Ha HECKOMbKUX A3bIKaXx.

Maea 1
O3HAKOMITEHUE C MPUBOPOM

OTa rnaBa 3HaKOMUT Monb3oBaTens ¢ npasuiamv NepBoro UCrosb3o-
BaHUA ocuunnorpada, nepeaHen 1 3agHen naHenblo, nonb3osartenb-
CKUM MHTEPdENCOM N BCTPOEHHOW CPaBOYHON CUCTEMON.

1.1. O6wmm ocmoTp

Mocne nokynku HoBoro ocuwunnorpacga pekoMeHAyeTCs MpOBEPUTH
€ero no cneayoLlen npoueaype.

1.1.1. MNMpoBepka npubopa Ha Hanuuue HeucnpaBHOCTEN, Nony-
YeHHbIX NPY TPaAHCNOPTUPOBKE

Ecnu kapToHHasi ynakoBka Wnv 3aliMTHble MeHomnnacToBble Groku
UMEIOT Cepbe3Hble MOBPEXAEHUs, NMoXanyncra, HeMeaeHHO CBSXKU-
Tecb ¢ auctpubbiotopoM komnavum UNI-T, noctaBnsiowmym atm us-
Oenusi Anst 3aMeHbl ToBapa.

1.1.2. NpoBepka NpuHaanexHocTen

MepeyeHb NpUHaANEXHOCTEN, BXOAALMX B KOMMNIIEKT MOCTaBKM, Npu-
BedeH B [MpunoxeHnn A K HacTosiLLen UHCTPYKLMK.

[MpoBepbTe HaMMuMe n COCTOSIHVME BCEX MEPEYUCTEHHbIX B HEM MpU-
HapnexHocTeln. B cnyyae obHapyXeHVs OTCYyTCTBUSI UNW NoBpexae-
HWWA NPUHaANEXHOCTEN, NoXanyncra, CBSXXMTECh C MECTHbIM OOCOM
koMmnaHun UNI-T nnm ee MecTHbIM ANCTPUOBLIOTOPOM.

1.1.3. NonHbIM ocMoTp Nnpubopa

Ecnu ocuunnorpad MMeeT HapyXHble NOBPEXOEHUs, HE DYHKLMOHM-
pyeT Hagnexawmm obpasom, Unu He yaaeTcs NpoBecTU TeCTUpOBa-
HVe ero xapakTepuCTUK, NoXanyncra, cBsxutecb ¢ komnanven UNI-T
UM ee MecTHbIM AUCTpubbIOTOpOM. B crnyyae oGHapyxeHusi nospe-
YKOEHWI, NOSyYeHHbIX NMPU TPaHCTNOPTUPOBKE, MOXarnyincTa, CoXpaHu-
Te yNaKkoBKy M cOOBLMTE O HMX B HaLl OTAEen AOCTaBKW U AUCTPUObIO-
Topy komnanum UNI-T. KomnaHus UNI-T npoussegeTr pemMoHT unu
3aMeHy noBpexaeHHoro npuéopa.

1.2. ®DyHKUMOHaNbHbIe NPOBEPKN

YT106bl GbICTPO YOEaMTbcs B HopmanbHoW paboTe ocuunnorpada,
BbINOSHUTE CreaytoLmne AeicTBUS:

1.2.1. Noakno4YeHne NUCTOYHMKA NUTaHUSA

[onyckaeTcs nuTaHve npubopa OT UCTOYHMKA NEePEMEHHOro Harnps-
xenust 100-240 B c yactoton 50/60 Ny. MoacoeanHute ocuunnorpad
K 3N1EKTPOCETN C NOMOLLbIO kKabens nMTaHus, KOTOPbIN BXOAUT B KOM-
NAeKT NocTaBku ocumnnorpada unu nobbiM kabenem, KOTopbIi CO-
OTBETCTBYET CTaHAapTam Balleil CTpaHbl. Bkniouute nutaHue ¢ no-

3
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MOLLIbIO KHOMKM BbIKIOYATENs NUTaHUSA Q) B BEPXHEN YacTu ocumn-
norpada.

1.2.2. NpoBepka 3anycka

HaxmnTe KHOMKy BbIKNOYaTENs MUTaHWA d) Mpn atom ocuunno-
rpacd otobpaxaeT aHMMaumio 3anycka, Mocre 4ero BKIYaeT Hop-
ManbHbIA pabouunin MHTEpdeNc.

1.2.3. NpoBepka NpoxoxaeHusi curHana

MopcoeanHnte BNC-pasbem nameputensHoro wyna k BNC-pazbemy
kaHana 1 ocuunnorpaca, ¥ noacoeavHUTE LUyM K BbIXody CurHana
KOMMEHCcaUum Lwyna, a 3aXuM-«KpoKoAMN» Liyna K Bbixody 3asemrie-
HusA. Ha BbIxog KOMmMeHcaumm wwyna ocuunnorpad nogaet curHan c
amnnutygow 3 B n yactoTton no ymonyanuo 1 Ky,

comp A

m J—L BbIXO[4 CUrHana
——

KoMnNeHcaluu WwWyna

m '_,I=..‘___ BbIXOA

3a3zeMneHunA
N T ‘

1.2.4. NpoBepka OCHOBHbIX (PYHKLMUMA

Haxxmute KHOMKy (aBTOMaTMYeckas HacTpoiika), N Ha aKpaHe
NOSIBUTCSA OCLUMNIOrpaMmma npsiMOYronbHOro curHana ¢ yactoton 1
k'y n amnnutygon 3 B. BepHutech k pasgeny 1.2.3 n aHanormyHbImM
obpasom nposepbTe Apyrve kaHanbl. Ecnn oTobpaxaemas ocuunio-
rpaMma oTnM4aeTcs OT OCLMMIOrpaMMbl MPSIMOYTOSIbHOrO CUrHana Ha
pucyHke 1-2 Hke, obpaTuTech Kk cnepyrwwemy pasgeny «Komnexca-
LSt LLLYNOBY.

1.2.5. KomneHcauus wynoB

Mpn noacoeanHeHWN Liyna K kakomy-nmbo n3 BXOAHbIX KaHarnos B
nepBbIn pa3 TpebyeTcs MpoBecTV mpoueaypy KOMMeHcauuu, 4Tobbl
cornacoBaTb napameTpbl Lyna U BXOAHOro kaHana. Mcnonb3oBaHne
HEKOMMEHCMPOBAHHOIO N HECKOPPEKTUPOBAHHOTIO Liyna npuBedeTt K
owmbKaM N UCKaXKEeHNsIM Mpu n3mepeHusx. [na koMmneHcauum Lyna
BbINOMNHUTE CriepytoLmne AeicTBUS:

1) B MeHI0 HacTpoviku LynoB BbibepuTe 3HayYeHue KoadpduumneHTa
ocnabnenusi 10x. YcTaHoOBUTE nepekrnioyaTtenb Ha Lyne B NMoNoXeHue
10¢ u nogcoeauHuTe Wyn Kk nepsomy kaHany (CH1). Ob6ecneubte
HaeXHbI KOHTaKT BXOAHOrO pa3bema co Lwynom. lNoacoeamHute
OCHOBHOW 3aXWM LUyna K pa3bemy Bblxoaa CUrHana KommneHcauum
LLyNoB, a 3aXuM 3aseMrneHnss — K pa3bemy 3asdemneHus. [anee
BktounTe KaHan CH1 n HaxmnTe KHoMKy .

2) BapuaHTbl ocunnnorpaMmmMbl cUrHana Ha gucnnee:

P T rutt

MepekoMneHcauusa

MpaBunbHaA KoMneHcauMAa HepokoMneHcauua

PucyHok 1-2. KomneHcauums 1 koppekums LLynos

3) Ecnu cdopma curHana COOTBETCTBYET Cry4valo nepekoMmneHcauum
WN1 HeoKOMMEHCaLUMKN, NOACTPONTE NEpPeMeHHY0 eMKOCTb Ha Luyne
C MOMOLLBIO OTBEPTKN C HEeMeTannnyeckol PYKOSITKOWN Tak, YToObl
nonyynTb OpMy CUrHamna, COOTBETCTBYIOLLYIO MPaBUMbHON KOMMEH-
caumm.

ABuumaHMe!

Bo wn3bexaHne nopaxeHus aNeKTPUYECKMM TOKOM NpU U3MEPEeHUn
BbICOKOrO HanpsXeHusi C MUCMOMb30BaHUEM LLYMOB YA0CTOBEPLTECH,
YTO M30NALMS LLYNOB HAXOAMTCH B XOPOLUEM COCTOSIHUMN, U He Jonyc-
KanTe PU3NYecKoro KOHTaKTa Tena ¢ MeTannmyeckuMmn YacTaMm Ly-
na.

1.3. NepeaHsas n 3agHAA NaHenu

SnemMeHTbl NnepegHen naHenu:

. Oucnnen

. KHonku ynpaBneHusi meHto

. MHorogyHKUMOHanNbHbIN NOBOPOTHBIN perynsaTop
. PyHKUMOHAMNbHbBIE KHOMKN MEHI0

. ObnacTb ynpaBneHuns ropu3oHTarbHOM CUCTEMOM
. O6nacTb ynpaBneHus 3anyckom

DDA WN =

7. Bbixop curHana gns KomneHcaumu Lwyna v pa3bemM 3a3eMneHnst
8. Bxoa aHanorosoro curHana

9. ObnacTb ynpaBrneHusi BepTUKanbHOW CUCTEMON

10. MopTt USB-xocT

2 4
3
1 |
UTD2000CEX | biGimaL sToRacE osciLoscope 138ET (e
e ¢
:
e -6
Ste
— -7

PucyHok 1-3. MNepegHas naHenb

PucyHok 1-4. 3agHas naHenb

OnemMeHTbl 3agHen naHenu:

1. NMopt USB-ycTpoincTeo

2. MopT nokanbHon cetun Ethernet (LAN)

3. Pass/Fail: pa3bem Bbixoaa curHana TectoBon hyHKLMKN JOMYCKOBO-
ro KOHTPOnSi.

1.4. OQucnnen
1.4.1. OnucaHue gucnnes

1 2 3

AC MO
BW Limit
FULL

Volts/Div

1. LleHa geneHns OCHOBHOW ropM30HTarIbHOM LUKarbl.

2. ObnacTb 3anycka Ha ropu3oHTanbHOW LUKane.

3. MoOMeHT BpemeHW, COOTBETCTBYIOLMIA LEHTPY LiKanbl (BenMuuHa
rOPU3OHTamNbHOrO CMELLIEHNS OCLMIIIorpamMmmbl)

4. TlporpaMMHble KHOMKUM MEHI, COOTBETCTBYIOLLME Pa3fNYHbIM
YHKUMSAM B 3aBUCMMOCTU OT pexumMa paboThbl.

5. Obrnactb oTobpaXeHWs ocuMmorpamm.

6. LleHa oeneHus BepTuKanbHOM LWKarbl AN KaXO0ro kaHana

7. MeTka ocuunnorpaMmMbl kaHana 2

8. MeTka ocumnnorpaMmmbl kaHana 1
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1.4.2. NporpaMMHbIe KHOMKH

HaxmuTte ntobyto NporpaMmHyto KHOMKY ANsi Bbl30Ba COOTBETCTBY!O-
LLLEro MeHK. B MeHIo MOryT nosBnsTbLCA U306paXKEHHbIE HUXE CUMBO-
nbl:

=: nveeTca cnegyruiee MeHio.
. IMeeTCA Bbinagawuiee MeHHo.

: MEHIO BKIIOYaeT ABa BapuaHTa Bblbopa.
: ANS HaCTPOWKM MOXHO WMCMONb30BaTb MHOrOMYHKUMOHAMbHbIN

erynsaTop.
. BblGEpPUTE 3TO MEHI0, YTOObI BbI3BaTb BCMIbIBAIOLLYO BUPTY-
anbHy UMGPOBYIO KNaBuaTypy.

1.5. ABTOMaTnyeckas HacTpoiKa ocuuniorpaMmmbl
Ocumnnorpadbl cepvn UTD2000 MmeOT yHKLMIO aBTOMaTU4eCcKon
HacTponkn. OHa MO3BOMSET aBTOMATMYECKM HacTpauBaTb BepTU-
KanbHy0 1 rOPU3OHTanbHYI0 pa3BepTKy U CMELLEHME, a TakkKe pexnm
3arnycka B COOTBETCTBUM C XapaKTepUCTMKaMun BXOAHOIO curHana ans
KOPPEKTHOrO OTODOpakeHus ocuunnorpaMmbl. [pu 3ToM B COOTBET-
CTBUK C TpeboBaHUAMM K aBTOMaTUYECKON HACTpolike YacTtoTa n3me-
psSieMOoro curHana fosmkHa 6biTe He MeHee 20 I,

[MpumeHeHe aBToOMaTU4eCKON HaCTPOWKM:

1. MNogante nsmepsieMbIvi cUrHan Ha BXOAHOW kaHan ocuunnorpada.
2. HaxmuTe KHonky . Ocumnnorpad aBToMaTM4eckn yCTaHoBUT
BENUYMHbBI CMELLEHMS, KO3hULMEHTbI PasBEPTKU U PeXMM 3anycka.
Ecnn Bam notpebyetcs bonee getanbHoe HabnogeHne cvurHana, Bbl
MOXeTe BPYYHYH MOACTPOUTL BCE NapameTpbl Mocrie NpoBeaeHUsi
aBTOMAaTWNYECKOW HACTPOMKN Aris €0 ONTUMAaNbHOro OTOBPaXeHUs.

1.6. O3HaKoOMNeHne ¢ CUCTEMOW BepTUKaNbHOW pa3BepT-
KM

Kak nokasaHo Ha PUCYHKE HWXE, B 30HE yrnpaBlieHUsA BepTVIKaJ'IbHOVI
LUKanon HaxoauTcs psin KHOMOK M perynstopoB. Crepyolume aen-
CTBUA NOMOryT BamM O3HAaKOMUTLCA C UX UCMNOJIb30OBaAHNEM.

PucyHok 1-6. 3oHa ynpaBrneHusi BepTuKanbHOM LKanon Ha naHenm
ynpaBneHus

1. Vertical POSITION: perynatop BepTUKanbHOro CMELLEHNUsS OCLum-
forpamMmmbl, MOBOPOTOM KOTOPOTO MOXHO CMeLLaTb OCLMIINorpammMy
no sepTukanu. 3HadeHne nonoxenus no septukany EETTINIERE Ha
3KpaHe yka3blBaeT NnonoxeHue Kypcopa 6a3oBoi NuHUU. Haxmute Ha
perynsitop, YTo6bl BEPHYTb YKasaHHY0 NMO3WLMIO Ha CEpeanHY aKpaHa
no BepTUKanu.

Ecnu BbibpaHa pa3Bsidka kaHana no NOCTOSHHOMY TOKY, MOCTOSIHHYHO
COCTaBIIAOLLYI0 TOKA MOXHO ObICTPO M3MeEpWUTb, M3MEPUB Pa3HOCTb
NOTEHUManoB Mexay CUrHanoM v 3emneit (HyneBbIM NoTeHUManom).
Ecnu BbiGpaHa pa3Bsaska kaHarna no nepemMeHHoMy TOKY, MOCTOsIHHas!
COCTaBAOLLAS CUrHana OTCekaeTcs. YTO NO3BONsieT oTobpaxaTb
NepeMeHHylo COCTaBMsoWY0 CUrHana ¢ Gosblueil YyBCTBUTENbHO-
CTbiO.

2. VOLTS/DIV: C nomoLublo perynstopa BepTUKanbHOW pasBepTku
U3MeHsINTEe BepTUKanbHble HAaCTPOMKU U OTCREXuBaWTe U3MEHeHue
MHpOpMaLMN O COCTOSIHUW. Bbl MOXeTe OLEeHUTb M3MEHeHWs auana-
30Ha BEPTUKAmNbHOW pasBepTku Mo nokasaHusiM cTonbua cocTosHUs B
HWKHEM yriy aucnnesi. VIaMeHuTe COOTHOLIeHWE «BonbT/OeneHue»
(B/pen) no BepTukanu NoBOPOTOM perynsaTopa BepTuKanbHOW LuKarnbl
VOLTS/DIV. Bbl 0bHapyxuTe, 4To B cTONbLE COCTOSHUS COOTBET-
CTBYIOWMM 00pasoM WM3MEHUNOCb 3HavyeHue auanasoHa. Haxmute
, [CH2|, [MATH, u Ha aucnnee oToBpa3uTcs COOTBETCTBYIOLLEE
MEHI0, 3HaK, ocumnnorpamma v UHopMaumst O AnanasoHe COOTBET-
cTBytoLEero kaHana. Mpy ABOMHOM HaXaTuu Ha KHOMKM

MATH| kaHan BbIkntoYaeTcs.

1.7. O3HaKkoMIfieHne C CUCTEMOW rOPU3OHTaNlbHOM pas-
BepPTKMU
Kak nokaszaHo Ha puCyHKe Huxe, B 30He YnpaBreHUsi ropu3oHTanbHom
pa3BepTKON HaxoAWUTCSA OfHa KHOMKa W ABa NOBOPOTHBIX perynsaropa.
Cne,uyrou.wle ,D,el;lCTBMH nomMoryT BaMm O3HaKOMUTbLCA C UX UCNOJIb30-
BaHUEM.

PucyHok 1-7. 3oHa ynpaBrieHusi Fopu3oHTanbHoOWM pa3BepTkon Ha na-
Henv ynpasneHus

1. MNoBopoTom perynaTopa ropusoHTansHow passeptkun SEC/DIV us-
MEHSEeTCS LeHa AerneHVs roOpU3oHTarnbHOW LuKanbl, COOTBETCTBEHHO
n3MeHsieTca MHdopmaums B ctonbue coctosiHusA. [NoBepHuTe peryns-
TOp ropusoHTanbHow pa3sepTku_SEC/DIV, 4Tobbl M3MeHUTb Auana-
30H pa3BepTkU B CeKyHAAxX Ha AeneHue, 1 Bbl OBHapyXuTe, YTo TeKy-
Wi ctonbel, COCTOAHUSI M3MEHWUNCS COOTBETCTBYIOLUMM 0Opasom.
[rana3oH U3MEHEHUSI CKOPOCTU FOPU3OHTamNbHOW Pa3BepPTKM COCTaB-
nsiet 2 Hc/aenenne —50 c/penexve c warom 1-2-5.
2. Wcnonb3yiTte perynatop ropusoHTanbHoro cmellexHnss POSITION
ONsi HACTPOMKU MONOXEHUSI OCLUMINOrPaMMbl Ha TOPU3OHTanbHOMN
wkane. Perynatop ropm3oHTansHoro cmelleHnss POSITION ynpasns-
eT CABUIoM 3arycka BXofAHoro curHana. Korga ata gyHKUmMs ncnonb-
3yeTcst Anst coBura no3vuummy 3anycka, npu noBopoTe perynsiropa ro-
PV3OHTanNbHOrO CMELLEHNS Bbl YBUAUTE NepeMeLleHne OCLUImo-
rpamMmbl MO ropU3oHTanNu.
3. Haxmute KHorKy Ans oTobpaXeHns MeHo Npubnu-
XeHus ocuunnorpammbl (Zoom). Haxoascb B 3TOM MeHI0, Haxmute
ONS BKIIOYEHUS pexunmMa yBenuueHus parmeHTa okHa. [ins Bbl-
XO4a V3 pexunmMa yBenuyeHns pparMeHTa okHa HaxmuTe ﬂ elle pas
1 BEPHUTECH K OCHOBHOW BpeMeHHou Lkane (Main). B aTom MeHio Bbl
MoXeTe ycTaHoBUTb Bpems 3agepxku (Hold off).

1.8. O3HaKoMMneHue ¢ CUCTEMOM 3anycka

Kak nokasaHo Ha pucyHke 1-8, B 30He ynpaBfeHus 3anyckom pacrno-
NOXeH OAMH NMOBOPOTHBIN PEryNSATOP W YeTbipe KHOMKW YrnpaBreHus.
Criegyrolime AeicTBua NMOMOryT BaM O3HAKOMUTLCA C UX UCMOMb30-
BaHUEM.

TRIGGER

TRIGGER

¥ LEVEL
Type

Edge
Source

CH1

Coupling

SET
TO ZERO

HELP

B C

PucyHok 1-8. 3oHa ynpaBneHus 3anyckoMm Ha naHenv ynpasneHus n
MEeHI0 HacTPOMKK 3anycka

1) Ucnonbayite perynstop LEVEL ansa nameHeHus ypoBHS 3amnycka.
Ha gucnnee Bbl yBMAWTE 3HAYOK, YKa3blBaIOLMIA YPOBEHb 3arycka.
3Havyok nepemeLlaeTcsi BHM3 UMM BBEPX COOTBETCTBEHHO MOBOPOTY
perynstopa. B npouecce n3MeHeHWA ypoBHSA 3arnycka Ha Aucrnee
oToBpaxxaeTca 3MeHsIOLLEeecs 3Ha4YeHNe YPOBHS 3arycka.

2) HaxxmuTe KHomKy B 30HE ynpaBneHus 3anyckoM, YTo-
Obl BbI3BaTb MEHIO HACTPOVKM 3anycka Ans U3MEHEeHWs HacTpoek
(PncyHok 1-8).
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Haxmute El n BblbepuTe 3HaveHue Edge (3anyck no cpoHTy) ans
Tvna 3anycka (napametp Type).

Haxmute @ n BblbepuTe 3HayeHne CH1 napameTpa Source (MCTouY-
HUWK 3anycka).

Haxmute n Bblbepute 3HaveHne AC (cBA3b MO NepemMeHHOMY
ToKy) napameTpa Coupling (pa3Bsi3ka 3anycka).

Haxmute @ 1 Bblbepute 3HayeHne Auto (aBTomaTuyeckun) napa-
meTpa Mode (pexwum 3anycka).

Haxmute n Bbibepute 3HayeHue Rise (HapacTawwmii HPOHT)
napameTpa Slope (Tvn poHTa).

3) Haxxmute kHoMky NS YyCTaHOBKW OCLMNorpaMmbl
Ha HyneByl0 MO3MLMIO MO BEPTUKanu u no ropusoHTanu. Mpu atom
YPOBeHb 3anycka YCTaHOBUTCSH Ha CepefuHy amnnuTyAbl MycKOBOro
curHana.

4) Haxmute KHOMKy , 4TOGbLI OTOGPasnTb OKHO cbpoca Ha
3aBofckue Hactpowkn «Factory Setting». Haxmute kHonky [SELECT],
4TObObl COPOCUTL HACTPOMKM A0 3aBoAckux. Haxmute kHonky MENU|,
4YTOObI 3aKPbITb 3TO OKHO.

5) Haxwmute kHonky HELP|, 4To6bl Bbi3BaTb OKHO cnpaBku «Help».
HELP|

Haxmute KHOMKY elle pas, YTOObI 3aKpbITb OKHO CrnpaBKun.

naBa 2
BEPTUKANNIbHAA CUCTEMA

Ocumnnorpadbl cepum UTD2000 ocHalleHbl ABYMS aHanoroBbiMu
BXOAHbIMW  KaHanamu, Kaxabli U3 KOTOpbIX WMEET CBOE MeHIo
HacTpoeK BepTuKanbHON cuctembl. C NOMOLLBIO 3TOTO MEHIO KaXKabIn
kaHan ocuunnorpacos cepun UTD2000 MOXHO HacTpouTb He3aBu-
cumo. lMocne HaxaTtua dyHKumMoHanbHon kHomkn CH1 unn CH2 Ha
3kpaHe oTobpaxaeTcsi (PyHKUMOHanbHOe MeHo kaHana CH1 wnu
CH2, cootBeTcTBEHHO. B Tabnuue 2-1 Hwke NpyMBELEHO onucaHue
3TOr0 MEHH0.

MapameTtp
MEHI0

[ocTynHble
3Ha4YeHus

OnucaHue

[ponyckaeTcsa ToNbKO nepemeHHas

AC
COCTaBJidoLwad BXo4HOro curHana

npOI'IYCKa}OTCH 1 NOCTOAHHaA, U
nepemMeHHasa cocTaBndroLimne Bxoa-
HOro curHana

Coupling DC
(pasBsi3ka)

Ha kaHan nogaetcs noteHuman

GND
3a3eMneHns

OrpaHuyeHve Nonockl Npomnycka-
HUS OTKMIOYAETCS, UCTOSb3YeTCs
MosiHas nosioca NponycKkaHms

Full BW
BW Limit

(nonoca
nponyckaHus)

OrpaHuyeHne nNonockl Nponycka-
Hua o 20 MIMu, 4Tobbl NOAABUTL
BbICOKOYaCTOTHbIE€ COCTaBnsoLLme
curHana

20MHz

py6as perynuposka koadpmum-
€HTa BepTUKanbHON pa3BepTKM
BbIGpaHHOro kaHana ¢ warom 1-2-5

Coarse
Volts/Div

(BEepTUKanbHas
pa3BepTka)

TouHas HacTpovika B npegenax
wara rpybon HacTpomKu, war
HacTpowku coctasnsiet 1% oT Bbl-
GpaHHoW LWkansl B/oen

Fine

3HauveHne koadhdmumeHTa ocnab-
neHus wyna BbIGNpaeTcs B COOT-
BETCTBWM C YCTAHOBJIEHHbIM Ha
Lyne ocnabneHunem, 4ytobbl obec-
NeYnTb COOTBETCTBME BEPTUKAmb-
HOMW LWKarbl oTobpaxaemon ocuun-
norpamme u nsbexatb Heobxoau-
MOCTV py4HOro nepecyeTa LuKasbl ¢
y4yeToMm koadpduLmeHTa ocrnabne-
HUS Lyna

0.01X
0.02X
Probe (wyn)
100X
1000X

Mepexop Ha crneayHoLLyto CTpaHuLy

Next Page -
MEHIo

VHBEPTUPOBaHHas

Invert ON ocuunnorpamMmma.

(nHBepous) OFF HopmarnbHas ocuunnorpamma

Unit BbiGop eauHULIbI U3MEpPEHUs cur-
(eguHnua V,A Hara B BbIGpaHHOM KaHare (BosbT,
n3MmepeHus) amnep)

Back to Bosspar Ha npeapiayLLyto

CTPaHULLy MEHIO

2.1. HacTpowka pa3Bsa3KuM BXxoaa KaHana
MycTb n3mepsieMbli curHan nopaeTcs Ha Bxop kaHana CH1 npen-

6

cTaBnsgeT cobon cuHycoupanbHoe konebaHue, cogepallee NnocTo-
SIHHYH COCTaBMSAOLLYHO.

Haxmunte KHOMKy ans Bblbopa 3HayeHns AC napametpa Coupling,
4YTOObI yCTaHOBUTL Ha Bxode kaHana CH1 cBs3b Mo nepemMeHHoMy
Toky. [NocTosiHHaa cocTaBnsioLlasi U3MEPSEMOro curHana 6yaeT ot-
cekaTbcd. Ha amcnnee nosBuTca cnegytowasi ocuunnorpaMmma.

TRIGED | M

Coupling

AC 1MQ
BW Limit
FULL
Volts/Div
Coarse
Probe

1x

Next

[\ STTTEE

PucyHok 2-1. OTceyeHne NOCTOSAHHOWM COCTaBMsAOLLEN curHana

Haxmute @,qrm Bblbopa 3HayeHus DC napameTpa Coupling. B atom
pexume MpONycKalTCsd U NepemMeHHas, M MOCTOSHHas COCTaBnsto-
wme. Ocuunnorpamma curHana B kaHane CH1 Oynet Bbirnsigetb
crneayoLmm obpasom:

TRIGED | M AN chi
Coupling
DC 1MO
BW Limit
FULL
Volts/Div
Coarse
Probe

1%

PucyHok 2-2. OgHoBpeMeHHOe 0TOBpaXeHe nepeMeHHON 1 NoCTo-
AHHOW COCTaBMAOLWMX CUrHana.

Ecnu Bbl HaXmeTe KHOMKy IEI ansi Bblbopa 3HaveHust GND, To Bxoa-
HOW KaHan MOAKIoYaeTcsa K BHYTPEHHEMY 3a3eMIIEHMI0 ocLmnorpa-
a, 1 NepeMeHHasi, U NMOCTOsIHHAs COCTaBIsIOLLIME CUrHana oTceka-
loTca Ha Bxode. Ha aucnnee otobpasutcsi criegyrowiasi ocuuiino-
rpamma.

']
Coupling
GND
BW Limit
FULL
Volis/Div

Coarse

£ 1.00V 1X 2

PucyHok 2-3. OTcekaloTcs 1 nepemMeHHast, 1 MOCTOSHHAasi CoCcTaBns-
toLwme curHana.

2.2. HacTpouka orpaHM4eHUA NONOChI NPONyCcKaHus

B kayectBe npumepa paccMoTpuM curHan ¢ yactoton 40 Mlu, no-
OaHHbIM Ha Bxof kaHana CH1. Haxmwute KHONKy , a 3atem
HaXXMUTE KHOMKY @ 4yTOObI BbIOpaTh 3HayeHve Full BW gnsa napa-
meTpa BW Limit. lMpun aTom nonoca nponyckaHus kaHana coBnagaeT ¢
NOMHOW NOMOCOoN NponyckaHus ocuunnorpada, u orpaHNnYeHnst Nomno-
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Cbl npornyckaHus B kaHane CH1 otcytctByloT. lpy 3TOM MOXHO
HabnoaaTh BCE BbICOKOYACTOTHLIE KOMMOHEHTLI U3MEPEHHOTO CUTHa-
na Ha ero ocuunnorpaMmme, Kak nokasaHo Ha pUCYHKe HUXe.

TRIGED M

F: 39.99989MHz Coupling

DC 1MQ
BW Limit
FULL
Volts/Div
Coarse
Probe

1%

Next

PucyHok 2-4. Bug, ocuunnorpaMmbl 6e3 orpaHu4eHrsi MOMHON Nonochbl
MPOMyCKaHus.

HaxmuTe Ha kHonky [F2, uToBbl BbIGpaTh 3HaueHne 20MHz ans na-
pameTtpa BW Limit, 1 BbICOKOYACTOTHbIE KOMMOHEHTbI 1 LLYM C 4acTo-
Ton Gonee 20 MU, cogepxalumecss B usMepsieMoM curHane, 6yayT
CyllecTBeHHO ocrnabneHbl. COOTBETCTBYIOWWIN BMA, AUCNNEs MpuBe-
[EH Ha PUCYHKE HUXe.

TRIGED | M

F: 39.99989MHz - Coupling

Volts/Div

Coarse

Pl/lcyHOK 2-5. Bug gucnnes npu orpaHn4eHnn NonNocChbl NponyckaHna

2.3. HacTpoiika koachcpuumeHTa ocnabneHus wyna
[ins cornacoBaHWsi C YCTaHOBMEHHbIM Ha Lyne KoahdULMEHTOM
ocnabneHusi Heobxoaumo BbIGpaTh COOTBETCTBYHOLLMIA KO3 DULIMEHT
ocnabnenus Lwyna B MeHI0 ynpaBreHust kaHanom. Hanpumep, ecnu
KoadppmumeHT ocnabnenns wyna coctasnseT 10:1, cooTBeTCTBYlO-
Wi koadpdmumeHT B MeHo Byaet 10X. MpumeHsiiTe TOT e noaxon,
K ApYrMM 3HadeHusim koadbdurumeHTa aAns obecrnedyeHnsi NpaBmIbHOro
OTOBPaKEHNS U3MEPSAEMOro HanNpPsXKEeHUs.
TRIGED | M s - PSS AAA 0 CH1
F: 999 99740Hz : Coupling

AC 1MQ

BW Limit

FULL

Volts/Div

Coarse

Probe

10x

Next

PucyHok 2-6. YcTaHoBKa koadpdmumeHTa ocnabneHus Lyna B MeHo
kaHana.

2.4. Hactpouka BepTukanbHon passeptku VOLTS/DIV

Bbl MoxeTe perynupoBaTb KO3(PMULMEHT OTKMOHEHUS MO BEPTUKANu
VOLTS/DIV (BonbT/genexve) B pexume rpyboii nubo ToOYHOM
HaCTPOWKWU.

B pexume rpy6on HacTpoikn Coarse 3HaveHue B/oen namensietcs B
npegenax 1mB /gen — 20 B/gen ¢ warom 1-2-5. B pexume To4HOMN

HacTponkn FINE Bbl MOXeTe M3MEHsITb KOI(hMULIMEHT OTKITOHEHUS C
MEHbLUMM Luarom B Npefenax Tekywero gnanasoHa. Takum o6pasom,
MOXHO MNaBHO, NPOXOAs Yepe3 BCe 3HAYEHUs, U3MEHSATb KoadduLy-
€HT OTKIOHEHWS! B yKa3aHHOM JuanasoHe.

TRIGED M

F-999.99717Hz Coupling

AC MO
BW Limit
FULL
Volts/Div
Fine
Probe

1x

J~50000mv x| 2

PucyHok 2-7. I'pybas n ToyHas HacTpoika KoadduuneHTa BepTu-
KanbHOW pa3BepTKu

2.5. HacTpowka nHBepTUpPOBaHUA OCLUIIIOrPaMMbl
MHBepcKsi ocumnnorpammbl HacTpavBaeTCst C NMOMOLLBI0 KHOMKK [F5|.
Mpy MHBEPTUPOBaHUM CUrHana ocuuniorpamma oTpaxaeTcs no Bep-
TUKaNM OTHOCUTENbHO YPOBHSA HYNeBOro noTeHuwana. Ha pucyHke 2-
8 npeacraBneHa ncxogHasa ocuunnorpamma. Ha pucyHke 2-9 nokasa-
Ha MHBEPTUPOBaHHas ocuunnorpaMma.

TRIGED | M

PucyHok 2-8. HacTtpovika BepTukanbHOW MHBEPCUM (HE MHBEPTMPO-
BaHHas ocuunnorpamma, Invert: Off)

TRIGED M

500.00mV 1X 2

PucyHok 2-9. HacTtpolika BepTuKanbHON MHBEPCUM (MHBEPTMPOBaHHas
ocuunnorpamma, Invert: On)

2.6. EauHuUbI namepeHus

Haxmute kHonky UNIT, yTo6bl BbiGpaTth V (BonbT) unn A (amnep) B
KayecTBe eauHUUbl M3mepeHus. Mo ymomnyaHuio ycTaHaBnuBaeTcs
3HaveHve V. lMocne TOro, kak eguHvua WM3MepeHus yCTaHOBMEHa,
COOTBETCTBEHHO M3MEHWTCSH €QuHMLA U3MEPEHUS B CTPOKE COCTOS-
HUS1 KaHana.

2.7. MatemaTu4yeckue onepauuu Hag ocuunnorpammamMmm
MaTemaTtunyeckne BblMUCIUTENbHbIE (DYHKUMWU NpencTaBnsioT cobon
oTobpaXkeHVe pesynbTaToB Oonepauuii CroXeHUs, BblMUTaHUS, YMHO-
KEHUSA 1 AeNeHusi oCcLMnIiorpaMm 13 nepeoro 1 BTOPOro KaHasos.
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Hue cnekTpa. YTobbl He JONYCTUTb NMpocaYMBaHus, UCXOAHbIA CUrHarn
YMHOXaEeTCsl Ha (PYHKLMIO OKHa, U TakuM o6pasoM, 3Ha4YeHus1 Havana
M KOHUA 3anuncy NpuHyauTENbHO YCTaHaBNUBAOTCA B HOMb. [1ns Bbl-
6opa Hanbonee nogxoaswen pyHKUMM 0BpaTUTECh K HMKECNEeayHo-

[ Wwm ]

Type

Math

Source 1

wewn Tabnuue 2-4.

o Tabnuua 2-4
Operator OkHo BMN® OcobeHHoCTH S G L] s
npuMeHeHUs
5 BbiGpocsl unm beicTpble
Source 2 OTnuyHOe pa3peLleHune [MMNynbChl, Koraa ypoBeHb
o2 no YacToTe, Hauxyallee|curHana B Ha4ane u KoHue
MpsMOyTonsHOS paspeLueHue no am- OJMHAKOB. FapMOquePKme
(Rectangle) nnuTyae. B ocHoBHOM CUTHaTTb! C NOCTOAHHON
CXOAHO C pe3ynbTaToM [4acToTOM U aMnnnUTyAO0N.
A WS BrN® 6e3 npumeHeHus  |LLnpokononocHbi 6enbii
OKHa. LIYM C MEAJSIEHHO MEeHSII0-
PucyHok 2-10. MpuMeHeHe maTemaTnyeckux onepaummn LLIMMCS CNEKTPOM
PaspeLueHve no yacto-
Tabnuua 2-3. OnN1caHne MeHI0O MaTeMaTUYECcKUX dyHKLMI XoHHMHra | nyuLLe, YeM y npsi- Mepvoguyeckue curHans u
(Hanning) Y3KOMOMOCHBIN LUYM.
Mapametp  |BocTynHble oo MOYrOfbHOrO OKHa
MEHI0 3HaYeHus PaspelueHmne no yacto- [Bbibpockl unu GeicTpble
Type (Tun Math O .0 oAl + - X XSMMMHra Te NLWb He3HaunTeNb- |MMMYIbChI, KOrAa YPOBEHb
dyHKLMNIA) pay » o X, (Hamming) [HO nydwe, 4yem y okHa [curHana B Hayarne u KoHue
3a ucxoaHbli curdan 1 npuHMmMaeT- X3HHWHra CUNBHO PasNNiaeTes.
Sourcel CH1 G OCLIANMOFPAMMa NEpBOro KaHANA Haunyuluee paspetlue- |B OCHOBHOM MCMOMb3yeTCs!
(ncxopHbIn 3a CXOAHbINA crHan 1 npuHIMaeT- Bnakmana HWe No amnNnuTyAe Npy |Ansa noucka BbICLUKX rap-
curHan 1) CH2 CS1 OCLINAONDAMMa BTOPOTO KaHana (Blackman) [Hanxyalwem paspelue- [MOHWUK B OQHOYACTOTHbIX
MCXO,EFL)HbIIZ CWH;_I T+ HUM Mo YacToTe curHanax.
* MNCXOOHbIN curHan 2
McxopHbivi curHan 1 — 2.9. Lincoposon puneTp
Operator - VCXOMIHbIA CUTHAM 2 DyHKUMA UMEPOBOro unbTpa No3BoNseT oTPUNbLTPOBaThb onpeae-
(onepaTop) VexonHiliihuan 19 TIEHHYIO MOMOCY YacTOT B CWUTHare, HacTPOMB BEPXHIO W HUDKHIOW
b'e for i iEan 2 rpaHuLbl YacTOTHOrO Anana3oHa unbTpa.
/ Vicxoablit curkan 12+ Tabnuua 2-6. MeHt HacTPolikv LindpoBoro dunbTpa:
MCXOFH"M CUTHI] MapameTtp Honyctumbie |OnucaHue
Source2 CHA1 3a McxogHbIN curHan 2 npuHuMaeT- N 3HaYeHUs
. Csl ocLumMInorpaMmma nepBoro kaHana — -
(McxogHbIN YT —— ——— Type (TVIVI'I Digital Filter |®yHkumsa undposoro unbTpa
curHan 2) CH2 A P DYHKLININ)
CA ocuusorpaMMa BTOpPoro kaHana
PUnbTP NpUMeHsieTCsA K ocuMnno-
Sifirce CH1 rpamme B NepBOM KaHane
2.8. CnekTpanbHbIil aHanu3 metogom BMN® (FFT) (ncxoaHbIn OVNLTP NPYMEHSASTCA K OCLINIO-
C nomowbto anroputma FFT (BIMN® - 6bicTporo npeobpasoBaHust curxarn) CH2 FpaMMe BO BTOPOM KaHare
®ypbe) Bbl MOxeTe npeobpasoBaTb CUrHam kak yHKUMIO BpemMeHu Tow Pass BuiGop (UNbTPa HU3KVIX JacToT
Y(t) B curHan kak cdyHkumio 4vactotbl. C nomowpto Brd ynobHo T ONBKO KOMMOHEHTL! CUrHaNa c.
HabnogaTte creayowme TUnbl CUrHarnoB: IBCTOTAMN HIDKE 3AIAHHOTO BEpX-
e /I3MepATb rapMOHMYEecKUe KOMMOHEHTbI CUrHama u WUCKaXeHus, Hero NPe/ena YacToTl MOryT Npoii-
BHOCUMBbIE B curHan obcnegyemon cuctemMom 4 B KaHan.
e [lemMOHCTpMpOBaTh XagaKTepVICTVIKVI LIyMa B MOCTOSIHHOM CUrHarne High Pass  [BbiGop (VnbTpa BLICOKMX JacTor,
* AHanuanpoBaTh konebaHus [TONbKO KOMMOHEHTBLI CUrHana ¢
YacToTamu Bbille 3a4aHHOTO HUX-
Tabnuua 2-4. MNosicHeHWs1 K MeHto BbiCTporo npeobpasoBaHuns Pypbe Hero npeaena YacToThi MOTyT MPOii-
g
— Band Pass  [BkiGop nonocoBoro (MosiocHo-
Type (Tvn FFT BoinonHenme onepaunii Gbictporo Filter type npornyckatoLero) dunbTpa. Tonbko
yHKUMM) npeobpasosaHus Pypbe (TYn cunbTpa) KOMMOHEHTbI CUrHana ¢ YacToTamu
Source CH1 3a 1cxofHbIN curHan npuHuMaeTcs BbILLIE 3aaHHOTO HIDKHEro nNpeaena
(VICXOZI,HblVI ocuMnnorpalmma NnepBoro kKaHana M HUXKE 33 aHHOro BerH?rO npe-
curHan) CH2 3a McxogHbIN curHan NnpuHnUMaeTcs jiena 4acToTbl MOTyT NMPOUTK B Ka-
ocuunsiorpaMmMa BTOpPOro kaHana Harn.
Hanning YCTaHOBMEHO OKHO X3HHWHra Band Stop  [Bbibop pexxeKkTopHoro (nonocHo-
Window Hamming YCTaHOBIEHO OKHO X3MMUWHra 3arpaxxgatoLlero) punbTpa. Tonbko
(okHO) Blackman YCTaHOBNEHO OKHO bnakmaHa KOMMOHEHTbI cUrHana ¢ 4actotamu
Rectangle | YctaHoBneHo NpsiMoyrorbHoe okHo HVDKE 331aHHOTO HUXHEro npeaena
Vertical Vrms YcTaHaBnMBaeTcs eavHULa n3Mepe- /1 BBILLE 331aHHOTO BEPXHEro npe-
BepTukanbHble dBVrms Hus B (Vrms) unu gb (dBVrms) ana ﬂ:;la YacToTbl MOFYT NPOWTU B Ka-
eaMHNLbI cpefHeKBaApaTUYHOW BEMUYMHBI :
HwxHWiA npegen YacToTbl HacTpau-
Bbi6op okHa BIMd Frequer_uc;_l BaeTCs BpaLleHMeM MHOrOgYHKLU-
Ocumnnorpac no3gornsieT npoussoanTs BMd 3anucy curHana orpa- Lower Limit Lower limit [oH@nbHoro perynatopa. [ing cuns-
HWYEHHON MO BPEMEHMN ANMHBI B NPEAMONOXEHUN O TOM, YTO CUrHan (HWKHWIA Npe- TPa HWSKNX HaCTOT HIDKHWW Npeaen
KaK (DyHKUMS| BPEMEHU SIBMSIETCS BECKOHEYHBIM U NEPUOANYECKUM. Aen 4acToTbl) HacTOTkl 33AaTh HeNb3s, MEeHIo
Ecnu anvHa 3anncy cooTBeTCTBYET LieNIoMy Y1Cy NepuoaoB, curHarn CKPBITO.
MMeeT OAMHAKOBYI aMMiUTyay B Hadane M B KOHUE, Npy 3TOM He BepxHuit npefen 4acToTbl HacTpa-
BO3HMKaeT pa3pbiBa ocuunnorpammbl. OfHaKo ecnv AnuHa 3anucu He Frequer.ucy.l MBaeTCs BpaLleHMeM MHOMOYHK-
coBnagaeT C LeMnbIM YMCIIOM NepuoaoB, TO amnnnTyaa B Havane u Upper Limit Upper limit ~ [HvoHanbHOTo perynsiropa. Ans
KOHUe 3anucu GyayT oTnuyaThesl, AaBasi pas3pbliB B TOYKE COeauHe- (BepxHuii npe- (purnbTpa BbICOKMX YACTOT HUKHWN
HWSI, BNUSIIOLWMIA HA BbICOKOYACTOTHbLIE KOMMOHEHTHI pedynbTaTta Brd. Aen 4acToThl) Npeaen 4acToTel 3aaaTth Henb3s,
B yacToTHOM npefcTaBneHun 31O ABMEHME U3BECTHO Kak npocavvBa- MEHIO CKPBITO.

8
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MaBa 3
TOPU3OHTAJIbHAA CUCTEMA

3.1. YnpaBneHue ropusoHTanbHbIMU HacTPOMKaMu
HORIZONTAL

APCHTON -

1) Perynatopbl ynpaBneHusi ropu3oHTarnbHOM LLKanomn

Perynsatop SCALE: no3sonsieT perynvpoBaTb ropu3oHTarnbHyl0 pas-
BepTKy (MacwTab LKanbl BpemeHu), YTO MPUBOAUT K PaCTSKEHWIO
UMK CXKaTUIo OCLMMNOrpaMM OTHOCWUTENBbHO LieHTpa 9KpaHa. TO ecTb
KONMYecTBO cekyHa/aeneHue (sec/div). Ecnu BkroYeH pexum yBenu-
YeHusi pparMeHTa ocLMnorpaMmel MO OCU BPEMEHU, MOXHO UCMOSb-
30BaTb ITOT PErynsitop AN U3MEHEHWUs 3afepXKu, CKaHWpys Bpe-
MEHHYI0 OCb, W U3MEHATb LUMPUHY OKHa. MogpobHocT onucaHbl B
onuncaHun pexvma yeenudeHns dparmenta. MNpu paboTe ¢ perynato-
pamMu ropu3oHTanbHON pa3BepTKM Ha Aucniee oTobpaxaeTcs MeH
HaCTPOWKN ropu3oHTanbHoM pa3sepTku (cM. Tabnuuy 2-5).

Perynstop HORIZONTAL POSITION («nonoxeHne no ropu3oHTa-
nn»): NO3BONSET perynupoBaTh MOMOXEHWEe OCLMIIIOrpamMmbl Mo ro-
PU3OHTanNu (BKMOYas OCLMMNOrpaMMbl, MOMNyyYeHHble B pesynbraTte
mMaTemaTuyeckux onepaumii). YyBCTBUTENBHOCTb 3TOrO perynsatopa
U3MEHSIETCH B 3aBMCMMOCTM OT MacLutaba no ocu BpeMeHw.

2) KHonka MeHto ynpaBreHus ropusoHTanbHOM CUCTEMON
Haxwmute kHonky [HORI MENU| st Bxofja B MeHIO yrpaBIieHust ropu-

30HTanbHOM CUCTEMOW (CM. Tabnuuy Huxe).

Tabnuua 2-3. MeHo ynpaBneHusi ropu3oHTanbHON CUCTEMOM
MapameTp [docTynHble
p p|Aocty OnucaHue
MEHI 3Ha4YeHus
Window Oon/Off BkntoyeHne 0CHOBHOM rOPU30HTanbHOM
extension LKanbl
Main time base: npu BbiGope aTOro 3Ha4e-
HUSI MEHATLCSI MPU PEryNIMPOBKE FOPU3OH-
- TanbHOW LKanbl 6yaeT OCHOBHAasi FOPU30H-
Main time
- TanbHas LWwKana.
Time base base/ M .
. . Extension time base: npu Beibope aToro
selection | extensive
time base [2H@1€HMA MEHATLCS NPU perynupoBke ro-
PV30HTanbHOM WKanbl OyAeT ropusoHTanb-
Has LWkana yBernM4yeHHoro parMmeHTa oc-
LMnorpamMmei.
Window BknoyeHune pexuvma yBenuueHus dpar-
extension MEHTa OCLIMIIorpaMmbl
Hold off PerynupoBka BennunHbI 3aepxku 3anycka
time MHOro(yHKLUMOHAMNbHbLIM PErynsiTopomM

3.2. O6bACHEeHNe TEPMUHOB

Pexum YT: B atom pexume ocb Y npeactaBnsieT cobow Likany
HanpshkeHus, a ocb X — LWKarny BpeMeH!.

Pexum XY: B aToM pexume ocb X npeacTaBnsieT cobow Lukamy
HanpsikeHusi curHana B kaHane CH1, a ocb Y npefcrasnsieT cobon
LUKany HanpspkeHust curHana B kaHane CH2.

Pexxum ckaHupoBaHusa (Scan): ecnv ropusoHTanbHasi pasBepTka
ycTaHoBneHa Ha 3HayeHue 100 mc/gen unu meHblue, npubop Gyaet
paGoTaTb B pexuMe BbIOOPKM C MeArieHHbIM CkaHupoBaHuem. [Mpu
HabMOAEHUN HU3KOYACTOTHBIX CUTHANIOB B PEXMME MELJIEHHOTO CKa-
HVPOBaHNS peKoOMeHAyeTCs yCTaHaBnMBaTb Pa3Bs3Ky kaHana no no-
CTOSIHHOMY TOKY.

SEV/DIV (c/pen): eavHvua ropusoHTarnbHOW LUKanbl BPEMEHU, «Ce-
KyHa/neneHve». Ecnu Bbibopka curHana ocTaHoBrieHa (Haxatuem
KHOMKM ), C MOMOLLIO OpPraHoB YNpaBfeHNs FOPU3OHTasb-
HOW pa3BepTKON MOXHO PacTsHYTb UMK CXKaTb OCLMIIIorpamMmy.

3.3. YBenuueHue cpparmeHTa OKHa

Pexum yBenuyeHns dparmeHTa OkHa wucronb3yetcs Ana 6onee
yao6Horo HabnoaeHus dpparMeHTa oCcLUMNIorpaMMbl, NO3BOSSIOLLENO
nyJwe paccmotpeTb getanu. [pu yBenuueHnn gparmeHTa okHa ue-
Ha [eneHusi rOpuU3OoHTanbHON LUKanbl BPEMEHHOIO He MOXeT ObiTb
GorbLue, YeM LieHa ieNIeHNs1 OCHOBHOW BPEMEHHOM LUKarbl.

yBeNMYeHHbIN MO FOPU30OHTaNMN
chparMeHT ocLUNnorpaMmbl

WwKana
yBennyeHHoro
dparmeHTa ,
ocuunnorpaMmel &= .\ Mo [ S . ° on

IRIGED Z

Expand Windows

Time Base

OCHOBHas
ropusoHTanbHasa
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yBeNNYeHHbIN NO FOPU30OHTaNMN
chparMeHT ocLunnorpaMmbl

PucyHok 3-2. ®parmeHT ocumnnorpammel, pacTsiHYThIA MO FOPU3OH-
TanbHOW ocn

B pexvme yBenuueHusi pparmeHTa BpeMeHHOW LKanbl AUCnien ae-
NMTCA Ha ABe 4acTu, Kak MokasaHo Ha pucyHke Bblwe. B BepxHen
YyacTn otobpaxaeTcs ucxogHas ocuurnnorpamma. Bel moxeTe nepe-
MellaTb 3Ty 30HY BIEBO M BnpaBo BpalleHvem perynatopa POSI-
TION, a Takke ymMeHbLUATb ¥ YyBENUYMBATL pasmep BbibpaHHOM obna-
cTu BpalleHvem perynstopa SCALE B 30He ropusoHTanbHOW pas-
BEPTKU.

B HWxHel YacTu 3kpaHa pacnonoXeH BblOpaHHbIN hparMeHT ncxon-
HOWM OCLMNIOrpamMmmebl, pacTaHyTbIA Mo ropusoHTanu. Obpatute BHU-
MaHue, 4YTO paspeLleHVe pacTaHYToro parMeHTa yBenmunBaeTcs no
CPaBHEHWIO C paspeLleHneM WMCXOAHOW OCLMNNOrpammebl (Kak BUAHO
U3 pucyHka Bbiwe). [lockonbKy ocuunnorpamma, nokasaHHas B HVDK-
HeWn YacTu 3KpaHa, COOTBETCTBYET BbIOPAHHOW 30HE B BEPXHEN YacTH,
ONA yMeHbLUeHUsi pa3mepa 3TON 30Hbl, Bbl MOXETE pacTsHYTb Bpe-
MEHHyl0 LuKkany BpaljeHuem perynstopa SCALE B 30He ropu3oH-
TanbHON pa3BepTku. [pyrumMn crioBaMu, MOXHO MHOTOKPaTHO pacTs-
rMBaThb ocLunnorpaMmy.

3.4. Pexxum XY

Pexnm XY Tarke HOCUT Ha3BaHve pexuma curyp Jluccaxy. npume-
HeHne MeToga Jluccaxy nossonsieT M3MepuTb pasHocTb a3 ABYX
CUrHanoB C OAMHAKOBOW YacTOTOW, KaK MOKa3aHO Ha PUCYHKE HUXKe:

PucyHok 3-3. durypa lNuccaxy

Pacuet nponssoautcst Ha ocHoBe chopmynbl sin® = A/B unu C/D, rae
© - yron casura dasbl Mexay curHanamu B AByX KaHanax, a napa-
meTpbl A, B, C 1 D nokasaHbl Ha pucyHke 3.3. Wicxopsa ns aton dop-
Mynbl, yron MoxeT ObiTb BblpaxeH kak q = zarcsin(A/B) unu
*arcsin(C/D). Ecnu anvHHas ock annunca npoxoauT Yepes KBagpaH-
7ol | n I, To pasHocTb a3 okaxeTcs B kBagpaHTax | u IV, To ecTb B
avnanasoHe (0 — 1/2) unu (31/2 — 21). Ecnn anvHHas ocb annunca
npoxoaut yepes kBagpaHTtbl || n IV, To pasHocTb a3 okaxeTcs B
kBagpaHTax Il n lll To ecTb B AnanasoHe (T1/2 — 1) wnu (T — 311/2).
Kpome Toro no durypam Jlnccaxy MOXHO onpefenuTb COOTHOLLEHWE
4acToT 1 a3 ABYX CUrHasoB, Kak NMokasaHo Ha PUCYHKE HUXKe:
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PucyHok 3-4. OcHoBHble BapuaHTbl ouryp Jlnccaxy

B aTom pexume HeobxoauMo OHOBPEMEHHOE MCMONb30BaHUE Cur-
HarnoB B kaHane CH1 n kaHane CH2. Mpu BbiGOpe pexuma oTtobpa-
xeHus XY Mo ropu3oHTanbHOM OCWU OTKNaAbIBAETCS HanpsikeHue B
kaHane CH1, a no BepTukanbHoW — HanpsikeHve B kaHane CH2 (pu-
CyHOK 3-5).
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PucyHok 3-5. OTobpaxeHue ocumnnorpammbl B pexume XY.

MpumeyaHue: ansi obecneyeHnss HopMarnbHOro otobpaxeHus uryp

Jluccaxy, ocuunnorpamMma JosmkHa OxBaTblBaTb XOTH Obl OAMH Mon-

Hbll Nepvod curHana. Cregyowme yHKLUM He paboTalT pexume

XY:

e DyHKUMSA KypCOPHbBIX N3MEPEHUIA

¢ MatemaTtunyeckue onepauum 1 onepaumm ¢ UCNofbL3o0BaHNEM
OMOPHOW OCLMMNIorpaMmel

o DyHKUMA yBENUYEHUs oparmeHTa okHa

e YnpaBrneHve 3anyckom

naBa 4
CUCTEMA 3ANYCKA

MowmeHT 3anycka onpegenseT, korga ocuunnorpad HauMHaeT Bblbop-
Ky A@HHbIX 1 0TOBpaXkeHWe ocuunnorpamMmel. MNpaBunbHas HacTponka
3anycka No3BonsieT NpeBpaTUTb HECTabWUNbHYI0 KapTUHY Ha aKpaHe B
nHpopmaTmBHYIO ocuunnorpammy. B Havyane cbopa AaHHbIX ocumn-
norpad B nepsyto ovepeab HabupaeT 4OCTAaTOYHOE KONMMYECTBO AaH-
HbIX AN151 TOCTPOEHUSI OCLMNIIorpaMmbl CneBa OT TOYKW 3arycka, U 3To
NPOAOIMKaeTCs, NoKa He BbINOMHAETCA yCrnosme 3anycka. B oxuaaHum
MyCKOBOIO CUrHana npubop HenpepbiBHO perMcTpupyet AaHHble. Ko-
roa curHan sanycka momnydeH, ocuuniorpad HenpepbiBHO cobupaeT
[0CTaToOuHbIN 06BbEM JaHHbIX Ans Toro, YTobbl 0TOBpa3nTbL ocumnno-
rpaMmy BMpaBO OT TOYKM 3arycka. 30Ha ynpaBreHus 3anyckom Ha
naHenu ynpasneHusi ocumnnorpada Bkovaer:

Perynstop LEVEL: perynstop ypoBHs 3anycka, MO3BOMSOLWMA ycTa-
HOBUTb 3HaYeHVe HanpsXKeHWs NMyCKOBOro curHana, COOTBETCTBYIO-
LLlee YPOBHIO 3arnycka.

KHonka SET TO ZERO: cnywuT Ans yCTaHOBKM YPOBHS 3arnycka Ha
CpeaHuii ypoBeHb aMnnTyAbl MyCKOBOrO CUrHana.

KHonka TRIG MENU: KHonka BbI30Ba MEHI0 HAaCTPOWKK 3anycka.

YnpaBsneHue 3anyckom

e Tunbl 3anycka: No poHTy, NO ANUTENBHOCTU MMMYNbCa, NO BU-
[AeocurHany, no HakrnoHy poHTa, NooYepeHbIW.

e 3anyck no dpoHTy (Edge): 3anyck npoucxoguTt, koraa poHT
MyCKOBOIO CUrHana AocTuraeT 3aAaHHOro YpoBHS.

e 3anyck no gnurtenbHocTu umnynbca (Pulse): 3anyck npovcxo-
OWT, KOrAa AnMTenbHOCTb MMMNYMbCa NyCKOBOro curHana yaosne-
TBOPSiET 3a4aHHbIM YCIOBUSM

e 3anyck no BugeocurHany (Video): 3anyck BbinonHsieTcs no
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npuxody CUHXpPOMMMyIbCa Kafgpa MM CTPOKM CTaHAapTHbIX BU-
[E0CUrHaroB.

e 3anyck Mo cKOpocTu uameHeHusi curHana (Slope): 3anyck Bbi-
MOMHSAETCs, Koraa KpyTu3Ha HapacTawLlero/ybbiBatoLiero ppoHTa
curHana ygoBreTBopsieT 3af4aHHOMY YCIOBUIO.

e [oouepenHbin 3anyck: 3anyck B kaHanax CH1 n CH2 BbinonHs-
eTCsi NooYepenHo Mo MX COBCTBEHHLIM CUrHanam U npegHasHa-
YeH AN OAHOBPEMEHHOrO HabroAeHUs ABYX HE CUHXPOHU3UPO-
BaHHbIX MO YacTOTE CUrHasoB.

Hwxe gaHo onncaHue MeHio Pa3nnYHbIX PEXXUMOB 3arnycka.

4.1. 3anyck no cpoHTy (Edge)

3anyck no poHTy 0603HaYaeT 3amnyck No NOPOroBOMY YPOBHIO BXOA-
Horo curHana. Mpwu Beibope pexuma 3anycka no poHTYy NPoncxoauT
3anyck Ha nepegHeM, 3afHeM UM Ha obonx PPOHTax BXOLHOIO CuUr-
Hana.

Tabnuua 4.1. MeHIo HacTpOIKKM 3arnycka no poHTY

Mapametp |[docTynHble Onucanme
MeHIo 3HavyeHus
Type (Tvin) Edge
CH1 3anyck o curHany u3 NnepBoro kaHana
Source CH2 3anyck no curHany 13 BToporo kaHana
(MCTOYHMK BbiGop BX0AHOro kaHana BHELIHEro
nyCcKOBOro EXT 3anycka EXT TRIG B kauecTBe nCTOY-
curHana) HVIKa MyCKOBOrO curHana
AC Line |3anyck ot anekrpocetu
S| Rising 3anyck no HapacTawLemy ppoHTy
(Haf:ﬁgH Falling |3anyck no cnagarouiemy poHTy
ponTa) Rise/Fall 3anyck, kak No HapacTalLlemy, Tak 1
no yobiBatoLeMy OPOHTY
ABTOMaTuyeckun 3anyck. Ocumnno-
Auto rpamma cpopmMupyeTcs, fgaxe ecrnm
YCIOBME 3arnycka He BbINOJHAETCS
Mode HopmaneHbi 3anyck. Ocuunnorpamma
(pexum Normal |dopmumpyeTcs, TONbKO ecnu BbINOMHSA-
eTCs1 YCIoBME 3anycka
3arnycka) =
OpHokpaTHbIN 3anyck. Mpy BbinonHe-
Single HUKM YCOBMS 3anycka ocuunnorpaMma
hopmypyeTCca 0QHOKPATHO C nocne-
OYoLEen OCTaHOBKOW
AC [MocTosiHHas cocTaBnstoLLas nyCcKoBO-
ro curHana oTcekaeTcst
M nocTosiHHas, u nepemMeHHasi cocTaB-
DC nsoLwme MyckoBOro curHana nponyc-
KatTca
. OTcekarTCs BbICOKOYACTOTHbIE CO-
Coupling
(pa3BA3Ka HF CTaBIIsitoLLIMe NYCKOBOTO cUrHana (c
aanycka) yactoTou Bbilwe 80 kL)
OTcekarTCsl HU3KOYacTOTHbIE COCTaB-
LF nsioLMe NyckoBOro curHana (¢ vacTo-
TON Hke 80 KI'L)
OTcekaeTcs BbICOKOYACTOTHbIN LUYM,
Noise YMEHbLLAETCs BEPOSITHOCTb NMOXHOTO
cpabaTtblBaHUs 3anycka

4.2. 3anyck no gnutenbHocTn umnynbca (Pulse width)
3anyck No 4NUTenbHOCTM MMNYyMbCca O3HaYaeT, YTo 3anyck hopmMupo-
BaHMUA ocuunnorpaMmmbl 3aBUCUT OT AJIUTESNIbBHOCTU MYCKOBOIro WUM-
nynbca. HaKJ'Ia,D,bIBaH COOTBETCTBYHOLLNE YCIIOBUA Ha ONUTESIbHOCTb
nMnynbca, Bbl MOXETEe BbIABUTb MMMYIbCbl, OTKIMOHAKLWMNECA OT HOP-
Mbl.

Tabnvua 4-2. MeHIo HacTpOKKM 3anycka no AnNMTeNbHOCTU MMNybca

Mapamer OCTYMNHbIE
p p | Rocry OnucaHune
MEHI0 3Ha4YeHus
Type (Tvn) Pulse
CH1 3anyck no curHany ¢ NnepBoro kaHana
Source CH2 3anyck no curHany co BTOPOro kaHana
(MCTOYHUK Bbibop BXOAHOro kaHana BHeLLHEro
nyCKOBOro EXT 3anycka EXT TRIG B ka4ecTBe UCTOY-
curHana) HKKa MyCKOBOIO CUrHana
AC Line |3anyck oT anekTpocetn
MocTosiHHas cocTaBnsioLLasi MyCKOBO-
i AC
Coupling ro curHana oTcekaercs
(pa3Bsa3ska
W nocTosiHHas, 1 nepemMeHHasi cocTaB-
nyckoBoro DC NSIoLWMe MycKOBOro curHana nponyc
curHana) w Y pony
KarTcs
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OTcekaloTcsl BbICOKOYACTOTHbIE CO- IABTOMaTHYeckmmn 3anyck. Cucrtema
HF CTaBnsoLLMe NyCKOBOro curHana (c aBTOMaTNYECKM NPOM3BOAUT BbIGOPKY
yactotou Bbiwwe 80 KI'L) INaHHbIX 4NS ocLMnorpaMmel B OTCYT-
OTceKalTCst HU3KOYACTOTHbIE COCTaB- cTBME NyckoBoOro curHana. basosbii
LF nsoLwme NyckoBOro curHana (c yacto- Auto YPOBEHb 3anycka oTobpaxaeTcs Ha
Ton Hxe 80 kL) Inncnnee. Mpu nosBneHun curHana
OTcekaeTcst BbICOKOYACTOTHBIN LLYyM, 3arnycka npoucxoaunT aBTomartn4eckoe
Noise YMeHbLLAeTCs BEPOSITHOCTb NOXHOMO Trigger Mode MepeknoveHne B HopManbHbIN peXnm
cpabaTtblBaHUs 3anycka (pexum 3arycka .
ABTOMaTuyeckuin 3anyck. Cucrema 3anycka) HopmanbHblii 3anyck. B otcyTcTame
aBTOMaTW4YeCKN MPON3BOAUT BbIOOPKY MyCKOBOro curHana cmcrema He npomns-
[aHHbIX A7 OCLMINIOrpamMmbl B OTCYT- Normal [BoguT BbiGOpKy AaHHbIX. Mpy nosBne-
CTBMWE NyckoBOro curHana. basosbin HWKM nyckoBoro curHana seiGopka AaH-
Auto YyPOBEHb 3anycka oTobpaxkaeTcs Ha HbIX 3amnyckaeTcs
aucnnee. MNpu NosiBNEHUN curHana OpHokpaTHbIN 3anyck. Mpu BeinonHe-
3anycka npoucxoamT aBToMaTu4eckoe Single HUK yCroOBMS 3amycka ocuunnorpamMa
nepekntoYeHne B HopManbHbIA PEXUM bopmmpyeTca ogHOKpaTHO ¢ nocreay-
Mode 3anycka foLLiel OCTaHOBKOW
3(2:%1':) HopmanbHbIl 3anyck. B otcyTcTBMe Slope Setting
MyCKOBOrO CUrHamna cuctema He npous- (hacTpoiika Mepexop Ha CTpaHuLy HacTpOeK CKo-
Normal |[BoawmT BbIGOPKY AaHHbIX. Mpu nosiBne- ANUTENbHOCTN POCTU N3MEeHeHs
HMM MYyCKOBOTO curHana Bblibopka gaH- umnynsca)
HbIX 3anyckaeTtcsi
OpHokpaTHbIiA 3anyck. Mpu BeINorHe- Tabnuua 4-5. MeHio HaCTPOKN CKOPOCTM M3MEHEHNs curHana
Single |/ ycroBus sanycka ocuumniorpaMma n
9 hOPMUPYETCS OAHOKPATHO C Mocre- apametp [ flocTynHble Onucanue
[yI0LLEeN OCTaHOBKOVA MEHIO) SHaueHNs
Pulse width [3anyck BbINOMHSAETCS, KOrAa CKo-
setting . Rising > [pocTb HapacTaHusa curHana 6onbLue
(HaCTpOl;llKa Bbi3oB MeHI0 HaCTPOUKU ONNTENbHO- 3agaHHON CKOPOCTU HapacTaHus
ARUTENbHOCT Ea Mnyiibea [3anyck BLINONHAETCS, KOraa cKo-
“MNybca) Rising < |pocTb HapacTaHus cUrHarna MeHbiue
YcTaHoBUTE ANNTENLHOCTL UMY SafaHHoN CkopOCTM HapacTaHns
B npeaenax 20 Hc ~10 ¢ n noacTponTe [3anyck BbINOMNHsIETCA, KorAa cko-
ee TOYHO BpalLleHWEeM perynsitopa B . POCTb HapacCTaHUA cUrHana Bblille
BEpXHEN YacTV NepefHen NaHesnm Rising <> |HuxHero nopora Y HiXe BepxHero
Slope nopora 3agaHHol CKOpOCTU HapacTa-
. condition H1s
Tabnuua 4-3. MeHI0 HacTPONKN ANUTENBHOCTM UMNYTbCca (ycriosue 3anyCK BLINONHAGTCH, KOTAA CKO-
Mapametp |[OocTynHble Onucan e 3arnycka) Descending > |pocTb HapacTaHus curHana 6onblue
MeHIo 3HavyeHus 3agaHHoO ckopocTH yBbiBaHWS
Polarity Positive 3anyck no ANUTenNbHOCTU MOMOXK- [3anyck BbINONHAETCS, Koraa cKo-
(nonspHOCTb TeSIbHOro UMnyrnbca Descending < [pocTb HapacTaHusl cUrHana MeHbLue
MyCKOBOro Negative 3anyck no AnMTenbHOCTM OTpULa- 3a4aHHO ckopocTH yBbIBaHWS
nMmnynbca) g TENbHOro MMNynbca 3anyck BbINOMHSAETCS, Koraa CKo-
e N
dition Of1bLLIE YCTAHOBIIEHHOIO 3HAYEHUS == pora | p
con 3anyck npy 4NUTENLHOCTM UMMYNbca nopora 3afaHHom ckopocTu yGbiBa-
(yonoswe Ha < MeHbLLE YCTaHOBMEHHOTO 3HaYeHNs HVA
ANUTeNbHOCTb
3anyck npu 4nUTenbHOCTM UMNYIbCa, Time Settin BpalLeHnem yHuBepcansHoro pery-
vmnyneca) <> " ng INATOpa YCTaHOBUTE HYXXHYIO ANU-
paBHOW YCTAHOBMNEHHOMY 3HaYEeHUI0 (HacTpolika !
OnnTenbHOCTb MMNYNbCa yCTaHaB- BpEMEHN) TEMbHOCTL NEPEnaza,
Pulse width BaeTca B npeaenax 20 Hc ~10 c u 11anasoH ycTaHosku: 20 He — 10 ¢
(anuTenbHoCTb NOACTPONTE ee TOYHO BpaLleHem BenuiunHy HUXHero nopora ckopocTy
VIMI'IyJ'Ibca) perynsitopa B BerHeVI YyacTu nepeg- Low level M3MEHEeHUA curHana MoXXHo HacTpo-
Helt naHenu MTb perynstopom LEVEL
. Bo3Bpa|_|_leHy|e Ha npeablgyLuyto cTpa- BeJ'WI"WIHy BEpXHero nopora CKopocTn
Previous HULY MEHIO Threshold High level |13meHeHusi curHana MoXHO HacTpo-
(nopor) MTb perynatopom LEVEL
4.3. 3anyck nNo CKOpocTu usmeHeHus curHana (Slope) BenvunHy HikHero 1 BepxHero nopo-
Koraa BbiGpaH 3amyck No CKOPOCTM W3MEHEHWs cUrHana, 3anyck ocy- High-low level[ 0B CKOPOCTM MSMEHEHMS CirHana
LLIECTBMNAETCS, ECNN CKOPOCTb HapacTaHus Unu yBbiBaHUs curHana MOXLOBCIROUTL peryniaTegen
COOTBETCTBYET BEMUYMHE, 33AaHHOI B HACTPOWKaXx. LEVEL
Tabnuua 4-4. MeHi0 HacTPOMKK 3anycka Mo CKOPOCTU U3MEHEHWS Previous Bosspauenve Ha npeaeiayLLyio
CTpaHuWLly MeHto
curHana
Napavetp (MocTtynHble ORI 4.4. 3anyck no BugeocurHany (Video)
MEHIO 3HaueHun Mpu BLIGOpPE pexuma 3anycka fno BMAeoCUrHany ocuwmnnorpad Bbl-
Type (Tvn) Slope MOMHAET 3anyCcK Mo CUHXPOUMMYMLCY Kaapa Ui CTPOKM CTaHAapTHbIX
Source (BblGop)| CH1 [3anyck no curHany u3 kaHana CH1 BugeocurHanos NTSC u PAL. PasBsiska Bxoga npuv 3anycke no Bu-
UCTOYHUKA [eocurHany no yMOI4aHUIo YCTaHaBIIMBAETCsl HA CBA3b MO MOCTOSIH-
CcurHana) CH2 3anyck no curHany s kaxana CH2 Homy Toky. OBpaTtutech k cnepytollen Tabnuue, 4Tobbl 03HAKOMUTb-
AC MocTosiHHAA COCTaBNALLas BXOAHOMO Csl C OnMcCaHEM MEHIO 3arycka Mo BUAEOCUrHary.
curHana otcekaetcst .
. Tabnuua 4.6. MeHo HacTpoWikM 3anycka no BuaeocurHany
Trigger OTCeKaloTCsl BbICOKOYACTOTHbIE CO-
Coupling HF cTaBnstowme curHana (c yactotomn Mapametp [AocTynHble Onucanve
(pasBsi3ka Bbiwe 80 kL) MEHI0 3Ha4YeHus
3anycka) OTCceKaeTCst BLICOKOYACTOTHBIN LUYM, Type (Tvn) Video
Noise  [4TO ymMeHblUaeT BEpOATHOCTb NOXHOIO Source (BbIGop CHA1 3anyck no curHany m3 NepBoro kaHa-
cpabatbiBaHus 3anycka MCTOYHUKA na
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curHana)

3aI'IyCK Nno curHany n3 BTOporo KaHa-
na

CH2

Video Setting
(HacTporika
BuageocurHana)

BbI30B MEHI0 HACTPOWKN BUOEOCUT-
Hana

Tabnuua 4.7. MeHo HacTpoWikM 3anycka no BuaeocurHany

MapameTp MeHIO L!;ca?:::;le OnwucaHue
(Standard PAL Bupeocurnan ctangapta PAL
cTaHpapT
BUEOCUrHana) NTSC BupeocurHan ctaHgapta NTSC
All line 3anyck No CUHXPOMMINYNbCY Kaxaomn
CTPOKU
s Line 3anyck No CMHXpOMMNYnbCY 3afaH-
(13_’:: HOW CTPOKU
cumxponmnynibca)| Odd field 3anyck No CMHXPOUMMYMbCY HeYeT-
HOro Kkagpa
Even field 3anyck no CUHXPOUMMYIIbCY YETHOO
Kagpa
. Korpa BbIGpaH pexum 3anycka rno
(HLO'S: n:am:s;sux 3a/1aHHbIM CTPOKaM, C NMOMOLLbIO
ET oﬁ) MHOTOYHKLIMOHAMNBLHOrO perynsrtopa
P MOXHO HACTPOUTb HOMEpP CTPOK
Previous BosBpalleHne Ha npeabiayLuyto
CTPaHULLy MEHIO

Ha pucyHke 4-1 npeactaeBneH BuA Aucnnes npu Bbibope pexuma
3anycka no CMHXPOMMMYIbCY CTPOKW BuaeocurHana cucrtemsl PAL.

TRIGED | M

VIDEO SETUP

Type
NTSC
Sync

All Lines

CH1 All Lines
PucyHok 4-1. 3anyck no CMHXpoMMNyrbCy CTPOKW BuaeocurHana

Ha pucyHke 4-2 nokasaH BuA Qucnnesi B pexunmMe 3anycka no CUHXpo-
UMMynbCy Kagpa BUaeocurHana.

TRIGED | M 50.0ps _VIDEO SETUP
ype
NTSC
Sync

Even Field

T

TITTLLLL

PucyHok 2-16. 3anyck no cuHxpoumnynbCy Kagpa BuaeocurHana

4.5. Moo4epenHbIN 3anyck (Alternating)

Mpun BbIGOPE 3TOrO pexumMa 3anyck OCyLEeCcTBAETCA MO CUrHanam ¢
OBYX BXOAHbIX kKaHamnoB. PexuM nooyepefnHoro 3anycka npefHasHa-
YeH Ans Habno4eHWs ABYX CUrHasoB C HECOrNacoBaHHbLIMU YacToTa-
Mu. Ha pucyHke HWxe nokasaH Bug ocuumnorpaMm npu noovepesHom
3anycke. OnucaHve MeHIo 3TOro pexvma npueegeHo B Tabnuue 4-8.
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Type
Alternet
Source

CH1
MODE

Edge

Coupling

|I| 500.00mV 1X 2 ~500.00mV 1X

PucyHok 4-3. HabntogeHue AByx CUrHanoB ¢ pa3HbIMU YacToTamu B
pexvme noovepeaHoro 3anycka.

Tabnuua 4-8. MeHio HacTpoIku noovepedHoOro 3anycka (ctpaHuua 1)

MapameTtp

3HauyeHue OnucaHue
MEHI0
Type (Tvin) Alternating
Channel CHA1 Bobi6op kaHana CH1 B kayecTtBe Te-
- KyLLErO
Selection BLG Cro
(8bI60p KaHana) CH2 bibop KaHana B KayecTBe Te-
KyLero
Edge Bbi60op pexuma 3anycka no poHTy
Trigger mode |Pulse width BbiGop pexuma 3anycka no anu-
TENbHOCTW MMMybCca
(pexum 3anycka)
Slope BbiGop pexuma 3anycka no ckopoctu

N3MEHEHNA curHana

AC MocTosiHHasA cocTaBnstoLwas nycko-
BOro CurHana orcekaertca

W noctosiHHas, 1 nepemMeHHasa co-

DC CTaBnsitloLLMe MYCKOBOro curHana
nponyckatoTcst
. OTcekaloTCs BbICOKOYACTOTHbIE CO-
Coupling
HF CTaBnsitoLLMe MyCcKoBOro curHana (c
(pa3Bsa3ska o
sanycka) yacToTou Bbiwe 80 kL)
OTcekaloTCsl HU3KOYaCTOTHbIE CO-
LF CTaBnsitoLLMe MyCcKOBOro curHana (c
yacTtoTon Huxke 80 KI'L)
OTcekaeTCsi BbICOKOYACTOTHbIN LLUYM,
Noise YMEHbLLAETCA BEPOATHOCTb FTOXHOTO
cpabatbiBaHunsa 3anycka
Next page - [Mepexod Ha crneayoLLyo CTpaHuLy
Tabnuua 4-9. MeHIo HacTpoku NoovepeHOro 3anycka (cTpaHuua 2)
Mapawmer,
P P 3HauyeHue OnucaHue
MEeHIo
Rising |3anyck no HapacTtawouiemy gpoHTy
Slope Falling |3anyck no cnagatowiemy poHTy
HaKIoH PPOHTa / 3anyck, kak no HapacTaroLemy, Tak
( PPOHTA) pise/Fall yeK, pacraroLeiy

1 1o y6bIBaroLeMY PPOHTY
BosBpalleHne Ha npeabiayLLyto
CTpaHu1Lly MEH

Previous

4.6. 3apepKKa 3anycka

Bbl MoxeTe perynupoBaTb BENUUMHY 3aAepXKKW 3anycka Ans Habnio-
[OEHUsI CNOXHBIX ocuuniorpaMm (Hanpumep, nocrefoBaTenbHoCTewn
MMMynbCcoB). 3adepKka 3anycka — 3T0 BpeMs OXWAaHus, Mo UcTeye-
HWW KOTOPOrO CTaHOBWTCSI BO3MOXEH MOBTOPHbIN 3anyck. [Jo aToro
MOMeHTa ocuunnorpad 6rokMpyeT BO3MOXHOCTb 3anycka. MeHto
HACTPOWMKMN 3afepXKKn 3anycka onucaHo Hwke B Tabnuue 4-10:

Tabnuua 4-10. MeHto HacTpoOWiKM 3aAepPKKM 3anycka

Mapamer OCTYMHbIe
p P Aocry OnucaHue
MEHI0 3Ha4YeHus
Window On/Off BkntoyeHne OCHOBHOM ropU3oHTarnb-
extension HOW LUKasbl
Main time base: npu BbiGope 3T0Oro
3HaYeHVs MEeHATLCSA NpY perynmpoB-
L Ke ropu3oHTarnbHOM LWKanbl byaeT
Main time P vA
. OCHOBHasi FOpU30OHTarnbHas Likana.
Time base se- base/ o .
. ; Extension time base: npu BeiGope
lection extensive
- 3TOr0 3HAYEHNst MEHATLCS NpU pery-
time base =
TNMPOBKE rOPU3OHTArBbHOW LLKarbl
Oy[eT ropusoHTanbHas Wwkana yse-
JNINYEHHOTrO hparMeHTa OCLMIIO-
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rpammbi.
Window
extension BkntoyeHne pexuma yBenmueHus
(yBenuueHve - cbparmeHTa BpEMEHHOM LLKanbl
(bparmeHTa OkHa
Hold off time PerynupoBka BpeMeHu 3agepxkm
(3apepkka 3anycka BbINOMHAETCS C NMOMOLLbIO
3anycka) MHOropyHKLMOHaNbLHOro perynsropa

Hanpumep, ecnu Bbl XOTUTE NMPOM3BECTN CUHXPOHM3ALIMIO CEPUN UM-
nynbCOB MO NEPBOMY UMMNYMbCY, YCTAHOBUTE BPeMs 3a4epXKu, CcooT-
BETCTBYlOLLEe ANIMTENbHOCTU 3TON CEPUM UMMNYNbCOB, Kak MoKasaHo
Ha PucyHke 4-4.

TRIGED |M

F9.99847kHz

Time Base
Main Time
XY

OFF

HoldOff

PucyHok 4-4. Vicnonb3oBaHue yHKLMN 3a0epXKn1 Ans CUHXPOHU3a-
LN CRIOXHOW OCLMmnnorpaMmel

OnucaHue onepauuil ¢ pasnMyHbIMU pexnumMamMu 3anycka

1. Cnepys npoueaype CMHXPOHM3aLMKN OObIYHOrO curHana, Bbibepute
pexumM 3anycka no PPOHTY, UCTOYHUK MYCKOBOIO CUrHama v HakroH
(bpoHTa B MEHI0 yrnpaBrieHns 3amnyckom . OtperynupyiTte
YpPOBeHb 3arycka Takum o6pasoM, 4Tobbl AOBGWUTLCS MakcuManbHO
cTabunbHoro otobpaxeHusi ocuMnorpammbl.

2. Haxmute KHOMKY B 30HE YnpaBneHus ropu3oHTanb-
HOW pa3BepTKON ANs Bbi30Ba COOTBETCTBYIOLLENO MEHHO.

3. OtperynupyiTe BpemMsi 3a4epXkuM C MOMOLLbIO MHOrOYHKUMO-
HarnbHOro perynsrtopa, Tak 4Tobbl nMonyuutb Hanbonee crtabunbHyto
ocuunnorpaMmy.

4.7. OnpegeneHus

1. UCTOYHMK NYCKOBOro cUrHana: 3anyck MOXeT Npou3BOANTLCS MO
CurHanam OT pasfUyHbIX UCTOYHMKOB: BXxodHoro kaHana (CH1, CH2),
BHelHero 3anycka (EXT), MecTHoOW aneKkTpoceTy.

B BxogHoi kaHan: CTaHAapTHbIM UCTOYHMKOM MyCKOBOrO curHana
CNYXUT BXOAHOM KaHan (rmobon u3 nmetowmxcs). BeibpaHHbIN ncToY-
HWK 1cnonb3yeTcs Ans 3anycka He3aBWCMMO OT TOro, oTobpaxaercs
NN CUrHan oT Hero Ha Aucnnee, Unu Her.

B BHewHunin 3anyck: OTOT TWUM UCTOYHMKA MyCKOBOrO CUrHamna nos-
BONSieT MPOU3BOAMUTL 3anyck OT TPETbEro kaHana, NPMHUMasi AaHHble
no ABymM ApyrMM. Hampumep, Bbl MOXETe WUCMONb30BaTb BHELLHWIA
reHepaTop CUHXPOHU3MPYIOLWMX UMMYNbLCOB UMK CUrHan m3 usmepse-
MOW Lenu.

BHelwHW 3anyck npou3BOAMTCHA NO CurHamy, KOTOpbIN nodaeTtcs Ha
Bxop EXT TRIG. B pexume EXT curHansl ncnonbe3sytorcst 6e3 gonon-
HUTeNbHbIX NpeobpasoBaHuii. MNpn 3TOM [ONyCcKaeTCs YpOBEHb CUr-
Hana B npegenax ot -3 B go +3 B.

B 3anyck ot anekTtpocetu (AC line trigger): 31oT pexum o6o3Ha-
YaeT ucnonb3oBaHve Ans 3anycka curHana oT MecTHOW 3MeKTPOCceTH.
OH no3BonsieT JOCTUYb CTabUNBbHOW CUHXPOHM3aUuM 1 HabnopaTtb
CUrHanbl, CBA3aHHble C 3MEKTPOCETblo, HampuMmep, B3aMMOCBS3b
Mexay ocBeTuTenbHbIM 06opyAoBaHMEM M NUTAKOLWMM 06opyaoBaHuW-
em.

2. Pexum 3anycka: onpefensieT pexuM paboTbl ocuunnorpacda B
OTCYTCTBME MyCKOBOro 3anycka. B paHHom ocuunnorpade npeay-
CMOTPEHbI TPU pexuma 3arycka: aBTOMaTU4eCKU, HOpMarbHbIA 1
O[HOKPaTHBbIN.

Bl AsTomaTuyeckuih 3anyck: Cuctema npousBoauT BbliBOpKy OaH-
HbIX 4N NOCTPOEHUS OCLMMIOrpaMMbl Aaxe B OTCYTCTBUE MYCKOBOIO
curHana. Ha gucnnee otobpaxaeTcs Lukana BPEMEHHOW pa3BepTKu.
Korga nosiBnsieTcst NycKoBOW CUrHan, CUHXpOHU3aLMs aBToMaTn4ecku
Hau4MHaeT OCYLLECTBNSATLCA N0 9TOMY CUrHarny.

MpumeyaHue: koraa B aBTOMaTUYECKOM PeXuMe 3arycka ropv3oH-
TanbHasi pas3BepTka ocuunnorpammbl yctaHoBreHa Ha 100 mc/men

Unn MeHbLUe, ocuunnorpad He 6yaeT pearmpoBaTb Ha MyCKOBOW CUr-
Han.

B HopmanbHbI 3anyck: B atom pexume ocumnnorpad npounsso-
OWT BbIOOPKY AaHHbIX ANS OCLMINOrpaMMbl, TONBbKO €CINW BbINOMHSA-
I0TCA ycrnoBusi 3anycka. B oTcyTcTBMe MycKOBOro curHana cuctema
npekpaLLaeT perncTpMpoBaTh AaHHbIE U HAXOAMTCS B oxuganuu. Mpu
NosIBNIEHNM MYCKOBOro cCurHana BblOOpka M OTOOpakeHue [AaHHbIX
BO306HOBNSIETCS.

B OpHokpaTHbIM 3anyck: B aTom pexwume nocrne OOHOKPaTHOro
HaXxaTusi KHOMKM ocuunnorpad nNepexoauT B PEXUM OXK-
naHua 3anycka. Korga npuxogut mnyckOBOW curHam, ocuunnorpad
npou3BoauT BbIGOPKY, oToBpaxaeT Ha Aucniee 3aperncTpupoBaHHyo
ocuUMmIorpaMmMy U ocTaHaBMMBaeTCS.

3. Pa3Bsiska cuctemMbl 3anycka: Tun pas3Bs3kM CUCTEMbl 3anycka
onpefenseT, Kakme COCTaBMsAlOLME cUrHana nepefjalTcs B LeMb
3anycka. Tunbl pa3BA3kK, NPeayCMOTPEHHbIE KOHCTPYKLMEN OCLMNMIO-
rpada: no NOCTOAHHOMY TOKY, MO NEepeMEHHOMY TOKy, C OTCeYeHneMm
HW3KWNX YacTOT M C OTCEYEHNEM BbICOKMX 4acToT.

H DC (cBsA3b N0 NOCTOSIHHOMY TOKY): NPOMYCKaloTCsl BCE COCTaBMsito-
e curHana.

B AC (cBA3b No nepemeHHoOMy Toky): OTcekaeTcs MOCTOSIHHas Co-
cTaBnsioWwasn 1 ocnabnsaoTcs KOMMNOHEHTbI CUrHanNa ¢ YacToTON Huke
400 Iy,

B Low Frequency holdoff (nogaBneHne Husknx yactot): OTcekaeT-
CS NOCTOSIHHAsA COoCTaBnstoLLas, U 0cnabnsaTca KOMMNOHEHTbI CUrHa-
na Ha yactoTax Huxe 80 k'L,

B High Frequency holdoff (nogaBneHve BbicokMx YacToT): ocnab-
NAOTCA KOMMNOHEHTbI CMrHana Ha yactotax sbiwe 80 kIu.

4. MNpepBapuTenbHbINA 3anyck (pretrigger) n 3anyck ¢ 3agepXKown
(delay trigger): cnyxut gns 3anycka perncrpaumv AaHHblX, Mony-
YeHHbIX 40 UMK NOCIe MOMEHTa MYCKOBOro COBLITUS.

MomeHT 3anycka, kak npaBuo, ycTaHaBNMBaeTCs B LiEHTpe aucnnes
no ropu3oHTanbHOW ocu. B aTom cnyvyae mmeeTcsi BO3MOXHOCTb
Habnopatb curHan B npefenax natv (Wv LWeCTW) AeneHuni Ao 1
nocrne 3arnycka. Micnone3yTte perynsatop nonoXeHWss MOMeHTa 3anyc-
Ka Mo ropu3oHTanu Afs HacTPOWKN FOPU3OHTaNIbHOrO CMELLeHUsT 0C-
upnnorpaMmel, NO3BONSIOLLEr0 NONyyYnTs Gonblue MHopMauun ne-
pen sanyckom. Habniogas OaHHble nepep 3amyckoMm, MOXHO Mory-
YnTb NpeacTaBneHne o6 ocumnnorpamme [0 BO3HUKHOBEHMUSI MyCKO-
BOro cobbiTus. Hanpumep, Bbl MoXeTe 0BHapYyXuUTb BCMNECK, Npowuc-
XOOSLMA B MOMEHT MOAKMIOYEHUSI UCCNEAYEMON CXEMbl K MUTaHWMIO.
HabniogeHve v aHanu3 gaHHbIX 4O M nocne 3anycka MoryT nomoub
BaM YCTaHOBWTb NPUYMHY BCMecka.

nmaBa 5
CUCTEMA BbIBOPKU OAHHbIX

Kak nokasaHo Ha pucyHke Huxe, kHonka |ACQUIRE| B 3oHe ynpasne-
HUS ABNseTCs (PYHKLMOHANBbHON KHOMKOW CUCTEMbI BIGOPKM AAHHBbIX.

MULTIFURPOSE RUN
_ &EA!-I.IRE\I [MUIRE] [S'TCIM] | 2T0p \I
J
f CURSOR DISPLAY UTILITY
SELECT [ I ; I ; l [ ]

PucyHok 5-1. ®yHKLMOHanNbHas KHOMKa CUCTEMbl BbIGOPKM AaHHbIX.

HaxmuTe KHOMKy ANS BbI30BA MEHIO HACTPOVKN CUCTEMB
BLIGOPKM AaHHBIX. OTO MEHIO MO3BONAET HACTPAUBATL PEXUM HaKOM-
NEHMS JaHHbIX.

Tabnuua 2-14. MeHo cucTeMbl peructpauum

Mapawmer, OCTYMHbIe
p P Rocty OnucaHue
MEHI0 3HaYeHusA
Ocuunnorpad nponsBoauT peru-
CTpaLuo 3HAYEHUI curHana u cTpo-
Sample
UT MO HUM OcLUIIorpaMmMy Yepes
paBHbIE MPOMEXYTKM BPEMEHU
. BkntoyaeTcsi pexxuM pacrnosHaBaHusi
Acquisition o
Mode NVKOBBIX 3Ha4YeHWn. B aTom pexunme
(pexIM ocuunnorpad BbISABNSET MaKCh-
P MarbHblE U MUHUMarbHbIE 3HaYEHUSs!
HakonneHuns Peak value
BXOAHOrO CUrHamna Ha KaxgoMm UH-
OaHHbIX)
TepBarie BbIGOPKM 1 UCMOMNb3yeT 3Tn
3HaYeHus Ans NOCTPOEHUsI OCLIMIIIO-
rpammbi.
Ocuunnorpacd HakannuMeaeT He-
Average . pag
CKOJbKO OCLIAIIIIOrpamMm U BblMUCHS-
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€T UX yCpedHEHHOe 3HaJyeHwue, a Ha
avcnnee otobpaxaeTcs ycpeaHeH-
Has ocumnnorpaMmMa
Yucno ocumnnorpamm, o KOTOPOMy
npoBoAWTCSH yCpeaHeHue, 3ajaeTcs
Averages posoA yepen -
C NMOMOLLbIO MHOFOMYHKLIMOHANbHOTO
(umcno Averages
perynsTopa ynpasneHus. 3To Y1cro
ycpeaHsieMbIxX 2-256
ocuATTIOTpaMM) BbIOMpaeTCs Kak cTeneHb C OCHOBa-
Huem 2, To ecTb 2, 4, 8, 16, 32, 64,
128, 256.
i . Bbibopka B pexvmMe pearnbHoro Bpe-
Sampling Real Time p p p p
(pexum BbIGOPKM MEHMN
[aHHbIX) Equivalence|3kB1BaneHTHbIN pexum
YcranaBnuBaeTcs 6bicTpas peru-
CTPaLMSI: PEXUM BbICOKOW CKOPOCTY
Fast Acq ON 0BHOBMEHUSI N30BpaKEHNs Ha
(pexum BbicTpoit aKpaHe, NO3BONAIOLLMIA NyyLle
perncTpaumm HabnwogaTb AMHaMUKY curHana
curHana)
OFF BbicTpas pernctpauus BolkntovaeTcs

M3ameHsi1 napameTpbl BbIGOPKM CcUrHana, MoXxHo Habniogatb CoOTBET-
CTBYIOLLME M3MEPEHUS OocuMNnorpammbl Ha Aucrnee. Ecnu curHan
COOEPXWT 3HAaYUTENbHBbIV LWYM, @ Bbibopka nponssoantcs 6es ycpea-
HeHusi, ocumunnorpamMmMa byaeT BbIrnsAeTb, kak nokasaHo Ha PucyHke
5-1. B pexumMe BbIGOpKM C yCpeaHeHWem no 8 ocuunnorpaMmam ToT
Xe curHan byaeT BbirnaaeTb, kak nokasaHo Ha PucyHke 5-2.

TRIGED M

Mormal

" Acquire Method

Enuivalent

Average

Averages

Acquire Method

Equivalent

PucyHok 5-2. Ocuunnorpamma B pexxumMe BbIGOPKM C yCpeaHEHVEM MO
8 ocumnnorpammam

Mpumeyanusn:

1. Vicnonb3ynte pexnm BbIGOpKM B peanbHOM BpeMeHu (Real time
sampling) Ana HabnogeHWA OAMHOYHBIX CUrHAmNoB.

2. Vicnonb3yiTe pexuM 3KBUBanNeHTHoW BbIGopku (Equivalent
sampling) ans HabnogeHns BbICOKOYACTOTHBIX NEPUOANYECKNX CUT-
Haros.

3. Bo u3bexaHne obpasoBaHWsi CMELLAHHOW orubarollen curHana
BblOMpanTe pexvm pacrnosHasaHus nukos (Peak Detection).

4. ins nogaeneHus 6enoro wyma B 0TO6pakaemMoM curHane ncnonb-
3ylTe pexum BblIOOPKU C ycpeaHeHMeM, nocreaoBaTernbHO yaBansas
uncno ycpedHeHun. B kavecTBe uvcna ocuunmnorpamm, no KOTOpbIM
Npou3BOANTCS YCpeaHEHUe, MOXET ObiTb BbIGPAHO OOHO M3 3HAYEHWI
2,4,8,16, 32, 64, 128, 256.

OnpepeneHus:

Pexum BbIGOPKVI AaHHbIX: BbI60pKa B pearibHOM BpeMeHU U 3KBU-
BaneHTHasa BbI60pKa.

Pexum BbIOGOPKM B peanbHOM BPEMEHU: B 3TOM pexume ans dop-
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MWPOBaHUSI OCLMMNIIOrpaMmbl CUCTEMa NPOU3BOAMT BbIGOPKY AaHHbIX
Yyepes paBHble NPOMEXYTKM BpemeHu. Pexum ucrnonbayetcs Ans
HabnogeHus nobbIX CUrHaNoB C YactoTamu B Npeaenax 4acTtoTbl
AvckpeTm3aumm

Pexum 3KBMBanNeHTHOW BbLIGOPKU: 3TO PEXMM MOBTOPSIOLLENCS
BblbOpKK, obnervawowmii geTanbHoe MccrefoBaHue NepUoanYeckux
curHanoB. OH MOXeT mncnonb3oBaTbCcs ANs HabnogeHns nepuognye-
CKMX CUrHaroB C YacToTamu 3a npegenaMmv MakCuMaribHOW 4acToTbl
AvckpeTmsaumm ocuunnorpada.

Pexum pacno3HaBaHusi NMKOBbIX 3Ha4YeHun: B aToM pexume oc-
uunnorpad BbISBMSET MakCMMarbHble M MUHUMarbHble 3Ha4YeHUs
BXOQHOMO CUrHana Ha Kaxgom UHTepBane BblOOpKU 1 UCMONb3yeT 3Th
3Ha4YeHus A4na NOCTPOEHUs ocumnnorpammel. B atom pexvme ocuumn-
norpac nosBonseT 3aperucTpupoBaTb ¥ 0TOOPa3nUTb Y3KME UMMYMb-
Cbl, KOTOpPblE MHa4ye oka3anucb Obl NPOMYyLLUEHblI B pEXUME BbIGOPKU.
LLlymoBasi cocTaBnsiioLLas OCLMINOrpamMmbl B 3TOM peXUME yCcunuea-
eTcs.

Pexum Bbicokoro paspewenusa: Ocuunnorpad ycpegHset 6nm-
XaWilume TOYKM 3apervcTpUpoBaHHOTO CuUrHana, YTobbl YyMEHbLUUTb
6enbii WyM, NPUCYTCTBYIOLMIA BO BXOAHOM CUrHane u otobpasutb Ha
3KpaHe CrraKeHHyYIo OCLMInorpaMmy.

Pexum ycpeaHenus: Ocuumnnorpad HakannuBaeT HECKONbKO OC-
umnnorpamm 1 otobpaxaeT Ha gucnnee pesynbTaT UX yCpeaHeHus.
OTOT pexunM No3BonseT YMeHbLINTb Genbif LyMm.

'naBa 6
CUCTEMA OTOBPAXEHUA

Kak nokasaHo Ha pucyHke Hwxe, kHonka [DISPLAY| B 30He ynpaBne-
HWSA ABRSeTCS PyHKUMOHANbHOWM KHOMKOW CUCTEMbI OTOBpaXKeHWs.

\_;’”anm[ .ll-E.iSl.lﬂEI A::DUREI smmr;cl [ﬂ]
= =E

PucyHok 6-1. ®yHKLMOHanNbHas KHoMka HacTPOWKKM cucTeMbl oTobpa-
XeHus

Haxmute kHonky [DISPLAY| ans Bbl30Ba MEHIO HACTPOWMKN CUCTEMbI
oTobpaxeHusi, onucaHHoro B Tabnuue 6-1. 3TO MeHw no3sonset
HacTpauBaTb PEXUM OTOOPaXKEeHMSI.

Tabnuua 6-1. MeHio cuctembl oTobpaxeHus (cTpaHuua 1)

Mapametp |docTynHble) Onucanve
MEHHI 3HaYeHusA
[Mpy nocTpoeHun ocumnnorpammei
Vector |CMEXHbIE TOUKN M3MEPEHHbIX 3Haqe-
Type HUI cUrHana coeuHsITCS oTpeska-
(Twvn mu
oTobpaxeHus) Ha gucnnee otobpaxkatoTcs TONMbKO
Dots TOYKN U3MEPEHHbIX 3HaYEHWUI CUrHa-
na
YcTaHoBKa BPEMEHU MOCHECBEYEHMS
ocuMnnorpamMmsi:

OFF (nocnecBeyeHne OTKIOYEHO)

Persistance o
AUTO (aBTOMaTnyeckasi HacTpowka)

(nocnecsevenue) Short persistence (kopoTkoe)
Long persistence (gonroe)
Infinite (HeorpaHn4eHHo gonroe)
Menu YcTaHoBka BpemeHu: 1s, 10s, 20s,
manualy (1 ¢, 10 c, 20 ¢, Bpy4Hy!0)
protesgtri?)?\ntime YcTaHoBka BPEeMeHM: OFI_: (3Kpa|_4 He
(Bpems 10 BblKr_noqaeTCH), 1min, 5min, 10min,
BBIKITIOYCHYS] 30min, 1 hour (1 MuH, 5 MrH, 10 MUH,
30 mMuH, 1 vac)
3KpaHa)
Next page Mepexoa Ha cneayoLLyo CTpaHuLy

MEHH

Tabnuua 6-1. MeHio cucTembl 0TOOpaxeHus (CTpaHuua 2)

Mapametp |docTynHble Onucanve
MEeHIo 3HavyeHus
Waveform o o -
brightness 10%—-100% |HacTtponka sipkocTu ocumnnorpaMmmel

Grid brightness HacTpolika apkocTy KoopAMHaTHOM

CeTku
10%-100% |HacTpovika ApkoCT NOACBETKU

10%-100%

Backlight




UNI-T UHCTPYKLINA N0 SKCITIIYATALIUU: cepuss UTD2000
aucnnes e Max: MakcumarbHOe HanpsikeHne — PasHOCTb 3HAYEHUs cUrHana
B BbICLUEHl TOYKE OCLMMMOTPAaMMbl M HyNeBoro mnoTeHuMana

Previous BoaspalLeHne Ha NpeabiayLuyio [GND.

CTpaHULy MEHO

KntoyeBble NyHKTbI:
Tun otoGpaxeHus: B pexume BekTopHOro oTobpaxeHusi (vector)
CMeXHble TOYKW 3aperncTpUpoBaHHON OCLMNIIOrPaMMbl COEANHSIOTCS
nuHuaMn. B pexvme TouyeuHoro otobpaxenus (dots) Ha gucnnee
0TOGPaXKaTCst TONBbKO TOYKM.

MLLTIPURPGSE

o,

MaBsa7
ABTOMATUYECKWUE USMEPEHUA

B ocuunnorpacdax cepun UTD2000 peanunsoBaHa BO3MOXHOCTb aB-
TOMaTUYECKOro n3aMepeHus 4o 34 napameTpoB curHana.

@
=
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PucyHok 7-1. ®yHKLMOHanNbHas KHOMKa aBTOMaTUYECKUX N3MEPEHUI

7.1. MeH0 aBTOMATU4ECKUX U3MEPEHUMN
Haxmute kHonky [MEASURE]|, 4To6bl BbI3BaTh MEHIO U3MEPEHWIA.
Tabnuua 7-1. MeH0 aBTOMaTUYECKUX U3MEPEHUIA (CTpaHuua 1)

All Parameters
(Bce napameTpsbl)

n meT OCTYNHbI
apameTp Rocry i OnucaHue
MEHI0 3Ha4YeHUA
Main source
(raBHbIiA CH1, CH2, |BbiGop B kayecTBe UCTOYHUKA
MATH curHana kaHan CH1 nnn CH2
WNCTOYHWK)
Slave source
(BTOpOCTENEH- CH1, CH2, |BbiGop B kayecTBe UCTOYHUKA
op MATH |curHana kaHan CH1 nnm CH2
HbI UCTOYHMK)
off 3akpbIBalOTCS BCe OKHa oTobpaxe-

HUA U3MEpPAEMbIX NapameTpoB

On

Bhbi3biBaeTcs BCe OKHa OTOGpaXkeHUst
13MepsieMblX NapaMeTpoB

OTKpbIBaeTCS/3aKpbIBAETCS OKHO
BblGOpa U3MepsieMbIX NapaMeTpoB.
Koraa okHO OTKpLITO, BbiGepuTte Bce

Custom Tpebyemble napameTpbl C MOMOLLbIO
parameter MHOrodyHKLMOHANbLHOIO perynstopa.
(napameTpsl, HaxmuTe KHOMKy BbibOpa napameT-
3afaHHble poB unu kHonky MENU, 4Tobbl 3a-
nonb3oBarenem) KpbITb UHTEpelic BbIBopa napameT-
pos. CpeaHee 1 aKcTpemarnbHble
3HayeHusa OyayT oTobpaxeHbl Ha
3KpaHe.
Next page Mepexop Ha crneayoLLyto CTpaHnLy

MEHIO

Tabnuua 7-2. MeHIo aBTOMaTU4ECKUX U3MEPEHNIA (CTpaHuua 2)

Mapawmer OCTYMNHbIE
P P Rocty OnucaHue
MEHI0 3Ha4YeHus
Indication
" Bbibepute Tpebyemble aAnsi aBToma-
selection
TUYECKOro M3MEPEHNS NapameTpbl U3
(BbIGOP
34 BapnaHTOB C MOMOLLbI0 MHO-
oTOGpakaembix
royHKLMOHANbLHOrO perynsatopa
napameTpoB)
. Off OTKNHOYEHNE PYHKLMN NHONKALUN
Indicator WHankauns M:j?n); :'eMbIX ﬁa al:neT
(vHavkaTop) On Ankau P P
pOB B peXvme peasibHOro BpeMeHmn
Clear .
OuncTka Bcex namepeHum
(o4yncrtka)
Measurement Off BbikntoveHne dyHKLMM CTaTUCTUKN
statistics N3MepeHnn
(ctaTucTnka on BkrnitoueHne pyHKUMM CTATUCTUKK
n3mMepeHuin) n3mepeHumn

Previous page

BOSBpaLLI,eHVIe Ha npegbiayLyto

CTpaHu1Lly MEH0

7.2. MNapamMeTpbl HanpsXXeHUA
MapameTpbl HanpsbkeHusl, OOCTYNHble ANS aBTOMAaTUYECKOro uame-
peHus ocuunnorpadamu cepun UTD2000, BkntoyatoT:

e Min: MMHUManbHOe HanpshXeHne — pasHOCTb 3HaYeHUsi curHana B
HM3LLEN TOYKe ocumMniorpamMmmel U Hynesoro noteHuuana [GND].

e High: HanpshkeHne BepLUMHbI MMMyNbCa — MakCMmarbHOe CTa-
BGunbHOE HanpspKeHve.

e Low: HanpsikeHne OCHOBaHUSI UMMynbCa — MUHMManbHOE CTa-
6unbHoe HanpspKeHve.

e Middle: cpegHee apydmeTyeckoe BEPXHETO U HIDKHErO YPOBHS
OCLMNMorpamMMbl Ha akpaHe (MonoBMHa amMnnUTyAbl).

e Pk-Pk: pasmax — pa3HOCTb MakCMManbHOrO U MWHUManbHOro
3HayeHui curHana (Max-Min).

e Vamp: amMnnutyaa — pasHoCTb HanpsiKeHWst BEPLUMHBLI 1 OCHOBa-
Hus umnynbca (High-Low)

e Mean: cpegHee — ycpeHEHHas amMnnMTyaa curHana.

e CycMean: cpegHee 3a nepvog — aMnnuTyaa curHana, ycpen-
HeHHasl 3a OQuH Nepuvoa.

e RMS: cpegHekBagpaTUyHOE HanpshkeHue — 3pdeKTUBHOE 3Ha-
YeHve. CpeaHekBaapaTUYHOE 3HAYEHWE MEPEMEHHOMO Hanpsike-
HWSI 3@ NEpVo COOTBETCTBYET MOCTOSIHHOMY HaMpPsHKEHWUIO, Mpo-
U3BOASALLEMY 3KBMBANEHTHYIO 3HEPrUi0 3a TOT e NPOMEXYTOK
BPEMEHMW.

e CycRMS: cpegHekBagpaTU4HOE HaNpshkeHve 3a OAUH Nepuoa.

( Ovcfhoot)
(Vimax) 8
|
(Viop)
(Vamp)
(Vpp)
(Vbase)
(Vmin) T
(Preshoot)

PucyHok 7-2. Quarpamma napameTpoB HanpsixeHns

7.3. NMapameTpbl BpeMeHuU
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PucyHok 7-3. Quarpamma napameTpoB BpeMeHU

MapameTpbl BpeMeHW, 4OCTYMNHble AN aBTOMaTUYECKOro M3MepeHnst

ocuunnorpadamn cepun UTD2000, BkntovatoT:

e Period: nepuog — onuTenNbHOCTb OAHOTO LMKMa konebaHuin nepu-
0MYEeCcKOro curHana.

e Freq: yacTtoTa — BenuyvHa, obpaTHas nepvoay.

¢ Rise: Bpemsa HapacTaHusi nepegHero hpoHTa uMnynsca — Bpems,
3a koTopoe curHan HapactaeT oT 10% Ao 90% oT 3HaveHus Ha
BEpLUMHE UMNyMbCa.

e Fall: Bpems y6biBaHuA 3agHero poHTa MMMynbca — BpeMmsi, 3a
koTopoe curHan cnagaet ot 90% fo 10% oT 3HaveHus Ha Bep-
LUMHe uMnynbca.

e +Width: gnuTenbHOCTb MONOXWUTENBHOrO MMMynbCca — LIMPUHA
MOJIOXUTENBbHOro UMnyrnbsca Ha ypoBHe 50% OT ero amMnnuTyabl.

e -Width: gnutenbHOCTb OTpUUATENBHOrO WUMMyfbCa — LUMPUHA
oTpuuaTenbHOro ummnyneca Ha yposHe 50% OT ero amnnuTyapbl.

e Rise delay: 3agepxka HapacTatoLLlero poHTa — BpeMs 3agepx-
KM HapacTatoLlero poHTa curHana us BTOPOCTEMNEHHOro MUCTOY-
HWKa OTHOCUTENbBHO HapacTatoLlero hpoHTa K3 rMaBHOMO MCTOY-
HUWKa.

e Fall delay: 3agepxka yb6biBatowero gppoHTa — Bpems 3adepxKu
ybbiBatoLero poHTa curHamna us BTOPOCTEMNEHHOr0 WCTOYHMKA
OTHOCUTENBHO yObIBatoLLEero (poHTa 13 rMaBHOIO UCTOYHKKA.

15



UNI-T

UHCTPYKLINA 10 SKCIITYATALUUN: cepusi UTD2000

o FRFR: Bpems mexagy Hapactatowmm poHTOM NepBOro Mmnysb-
ca curHana 1 n HapacTalowmM POHTOM NEPBOro UMMynbca CUr-
Hana 2.

o FRFF: Bpems mexay HapacTaoowyMm pOHTOM MepBOro Mmnysb-
ca curHana 1 u Hucnagarowmm poHTOM NEPBOro MMMyNbCa Cur-
Hana 2.

e FFFR: Bpemsa mexay Hucnagaiowmym poHTOM NepBOro UMmnyrb-
ca curHana 1 n HapacTalLwmm PPOHTOM NEepBOro MMMysbca Cur-
Hana 2.

e FFFF: Bpems mexgy ybbiBaiowym poOHTOM MepBOro nmMnysnbca
curHana 1 u HucnagawLwmm poHTOM NepBOro MMMynbca CuUrHa-
na 2.

e FRLF: Bpemsa mexay HapacTatolmm (OpOHTOM MEPBOro UMMyIb-
ca curHana 1 u HucnagalwmmM POHTOM MocneaHero uMnynsca
curHana 2.

e FRLR: Bpemsa mexay HapacTarowmm poHTOM NepBOro MMnysb-
ca curHana 1 u HapacTalwmyMm MPOHTOM MoCreaHero umnynsca
curHana 2.

e FFLR: Bpems mexagy HapacTallwmMm (pOHTOM NepBOro UMnynb-
ca curHana 1 v HucnapawLlwmm PPOHTOM MOCNEeAHEro MMMynbca
curHana 2.

e FFLF: Bpemsa mexay Hvcnagawowmm OPOHTOM MepPBOro UMMyIb-
ca curHana 1 u Hicnagalowmm pPOHTOM MocneaHero uMnynsca
curHana 2.

7.4. NMpoune napameTpbl

e +Duty: nonoxutenbHbI KOIPDULUMEHT 3anNONHEHNsT — OTHOLLEe-
HVe ANUTENbHOCTY NONOXUTENBbHOIO UMMyNbCa K NEPUOAY.

e -Duty: otpyuaTenbHbIn KO3 MUUNEHT 3aNONHEHNST — OTHOLLEHUE
ONUTENbHOCTU OTpULIATENBHOIO MMMYyNbCca K MEPUOAY .

e OverSht: nonoxutencHblii BLIGPOC Ha OPOHTE MMMynbca — OT-
HoweHune (Max-High)/Amp.

e PreSht: otpuuatensHbIi BeIbpoc nepes PpoHTOM umnynbca —
oTHowweHue (Max-High)/Amp.

e Area: [ponsBegeHve BpeMEHN 1 HaNPSHKEHWS AN BCEX TOYEK Ha
aKpaHe.

e Cycle Area: lNpov3BeaeHve BpeMeHV U HaMpsKeHWs Ans Bcex
TOYeK 3a OAWH Nepuvop.

e Phase: PasHocTb a3 curHana B rnaBHOM M BTOPOCTEMNEHHOM
UCTOYHUMKAX.

naBa 8
KYPCOPHbIE USMEPEHUA

Kypcopbl MOXXHO MCNonb3oBaTh AN U3MEPEHNS NMPOMEXKYTKOB MO OCU
X (BpeMsi) u no ocu Y (HanpsikeHue) Ha BbIBpaHHOI ocuunnorpaMmMe.
Haxmute kHonky CURSOR| ans Bxoga B MeHK KypCOpHbIX U3Mepe-
HUR.

MULTIMURPOSE

) (=) (=) ()
EEE

PucyHok 8-1. ®yHKUMOHanNbHasi KHOMKa KypCOpPHbIX U3MEpPeHUi

8.1. MeHI0 KypCOpPHbIX U3MepeHui

Haxmunte kHonky [CURSOR| ans oTtobpaxeHusi usmeputensHoro Kyp-
copa 1 BXoaa B MEHI0 KypCOPHbIX U3MEPEHUIA.

Tabnuua 8-1. MeHI0 KypCOpHbIX U3MEPEHUIA

Math curHana (kanan CH1, kaHan CH2,
pesynbTaT MaTeMaTU4eckol onepa-

umnm)

MapameTtp [OocTynHble T
MeHI0 3HavyeHus
Type OFF, time, HacTpovika Tuna nsmepsiemon senu-
(Tvn n3mepse- YMHBI
- voltage
MOW BEJTNYUHDI) (BBIKIKOYEHO, BpEMSI, HANPshKeHne)
BbiGop pexuma nepemeLLeHuns Kyp-
copa. Ecnu BelbupaeTcsa HezaBucu-
Mode Independent MbIn pexxum (Independent mode),
Kypcop 1 1 Kypcop 2 MOXHO nepe-
(pexum mode,
- MeLuaTb no oTAenbHocTW. Ecnu Bbi-
n3mMepeHus) tracking
OupaeTcsa pexum cnexeHus (track-
ing), Kypcop 1 1 Kypcop 2 nepeme-
LLAITCA OAHOBPEMEHHO.
] Second, YcTaHoBKa eAuHNLBI N3MepeHus
T unit BPEMEHHbIX NapaMeTpoB (CeKkyHAaa,
hertz
repu)
Source CH1, CH2, |Bbi6op UCTOYHMKA U3MEPSEMOro

16

8.2. OTo6paxeHne KypCoOpHbIX U3MEepPeHUn

B pexume Bbl MOXeTe nepemMeLlaTb Kypcop no OkHy OTob-
paxxeHusi ocuunnorpamMm Ha paucnnee. MpegycMoTpeHbl ABa Tuna
KYPCOPHbIX U3MEPEHWNI: M3MEPEHNS HAMNPSXKEHUSI Y BPEMEHMW.
Perynupynte nonoxeHue kypcopa AY BpalleHUeM MHOrodyHKLMO-
HanbHOro perynatopa. Haxmute Ha MHOroyHKUMOHanNbHbIA peryns-
TOp Ons nepeknioyveHus Ha kypcop BY. Perynupyite nonoxeHue
Kypcopa BY Takum xe obpasom, kak n AY.

Ecnu BblbpaH pexum namepenuii Tracking (oTcnexusaHue), Bpalle-
HMEeM MHorodyHKUMOHanbHOro perynsaropa kypcopbl AY n BY nepe-
MeLLalTCcs ogHOBPeMeHHO. 3HaveHns A 1 B cooTBeTCTBYIOT 3Haue-
HUSIM HaNpPsHKEeHWs B NONOXeHusix kypcopos AY u BY.

PasHocTb B-A npeacTtaBnsieT cobol pa3HOCTb MOTEHLMANoB Mexay
TouYKamu nepeceveHns kypcopa AY ¢ ocumnnorpammon u kypcopa BY
C ocuMnnorpaMmMon.

Mpn n3MepeHnn NpomexyTka BpeMeHU napameTpbl oTobpaxaloTcs B
TIEBOM BEPXHEM YrIly 3KpaHa, Kak MoKasaHO Ha PUCYHKE HUXKe:

™ SUUN A CURSOR

A:-516.00pus . . H Type
X B: 488.00ps 1
|B-Al: 1.00ms ! 1 ) Time
1/|B-Al: 996.02Hz : : H
A:120.00mV 1 Mode
B: 40.00mV 1
B-Al 80.00mV

Independent

T Units

Second

Source

CH1

PucyHok 8-2. KypcopHble namMepeHns BpemMeHu

Llikana X — Bpemsi:

Perynupynte nonoxeHue kypcopa AX BpalleHUeM MHOrodyHKLMO-
HanbHOro perynsatopa. Haxmute Ha MHOroyHKUMOHanNbHbIA peryns-
TOp AN nepeknioydeHns Ha kypcop BX. Perynupyiite nonoxeHve
Kypcopa BX Takum xxe ob6pasom, kak n AX.

3HayeHune A/B npeacTtaBnsieT coboit pasHocTb Mexay kypcopom A/B
1 HYNEBOW TOYKOMN.

B-A npepctaBnser coboii pa3HOCTb 3HA4Y€HWU, COOTBETCTBYOLLMX
nornoXxeHnsm Kypcopos A u B.

1/|B-A| npencTtaensieT cobow BenuynHy, obpaTHy0 NPOMEXYTKY Bpe-
mMeHu. [Insa Toro e nepuogudeckoro curHana, ecnum AX n BX pacno-
NOXeHbl Ha COCEAHWX HapacTawwwmx GpoHTax, BenuuuHa 1/|B-A|
COOTBETCTBYET YacTOTe CuUrHana.

LLkana Y — HanpsikeHue:

A/B npepnctaBnsieT cobor pasHOCTb HANPSXKEHU Mexay NonoXeHnem
Kypcopa A/B 1 HyneBbIM YPOBHEM.

B-A npegcraBnsieT coboi pasHOCTb MOTEHLMANOB MeXy MONOXEHU-
MK Kypcopa A n kypcopa B.

an n3MepeHun HanpsxeHua napameTpbl 0T06pamawT0ﬂ B JieBOM
BEpPXHEM Yyrny 3KpaHa, Kak NoKka3aHO Ha PUCYHKe HUXe:

TRIGED " AN ANAP AN URSOR |

Type
Amplitude
Mode
Independent

Source

CH1

PucyHok 8-3. KypcopHble nusmepeHusi HanpsxxeHust
MpumeyaHve: PesynbTaTbl M3MepeHus oToGpaxkaloTcs B BEpPXHEM
1IeBOM Yrrly aKpaHa.
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MaBa 9
3ANOMUHAHUE U BbI30OB U3 NAMATU

PyHKUMA  3anoOMUHaHWSA MO3BONSET COXPaHATb  OCLUINOrpaMmbl,
HacTpolku ocuunnorpada U n3obpaxeHusi skpaHa BO BHYTPEHHEN
namsaTM unu Ha BHewHeMm USB-Hakonutene u Bbi3biBaTb U3 Namsatu

COXpPaHEHHbIE HACTPOWKM W  OCUMAMorpamMmmbl. Haxmute  KHOMKy
STORAGE| ans nepexoga k nHtepgemncy HacTponku yHKUMK 3ano-

9.2. CoxpaHeHue U BbI30OB U3 NaMATU OCLIUIIIOrpamMmm
Haxmute kHonky [STORAGE| ana Bxoga B MeEHIO 3anoMuHaHus w1
Bbl30Ba M3 MamsTW, a 3aTeM HaXMUTe KHOMKY |E| 4YTOObI BbIOPATH
onopHble ocuunnorpammel (Reference waveform) B kavectBe Tuna
COXPaHSIEMbIX AaHHbIX U BOWTU B MEHIO COXPAHEHUsI OMOPHbLIX OCLWI-
norpamm.

Tabnuua 9-2. MeHto onopHbIx ocuunnorpamMm (ctpanuua 1)

MWHaHWS1 OCLMMNorpaMm. Mapametp |OocTynHble
MEHIo 3HavyeHus CICIEEETE
MULTIPURPOSE AUK
m"’“EI E"“‘-““EI [sm“i STOP l Reference |BB/00P OMOPHbIX ocumanorpamm &
> Type (Tun) Ka4yecTBe Tuna coxpaHsieMblX AaH-
— - waveform
= HbIX
= i st S Bbi6op 3arpy3ku ocumnnorpammel B
SILECT - 3 2
REF A
Source (BbiGop xanan REF A
NCTOYHUKA
PucyHok 9-1. dyHkumoHanbHas kHornka 3anomnHaHns STORAGE Bbi6op 3arpysku ocumnniorpaMmbl B
OaHHbIX) REF B
kaHan REF B
9.1. CoxpaHeHu1e U BbI3OB U3 NaMATU HacTpoekK Close Ypanexve BbI3BaHHOM 13 NamsiTn
Haxmunte kHonky STORAGE| ansi Bxoga B MEHK 3anoMUHaHus 1 (cbpoc) ocumnnnorpaMmmebl ¢ skpaHa
BbI30Ba M3 MaMsATW, a 3aTeM HaXMUTE KHOMKY B 4TO6bI BLIGPATHL Save Mepexon B MEHIO COXpaHeHWs oc-
HacTponku (Setup) B Ka4ecTBe TvNa coxpaHsemblX AaHHbIX U BOWTY B (coxpaHetvie) umniorpamm
MEHIO0 COXpaHEHUS HaCTPOEK. Load rlepeXO,El B MEHKO BbI30Ba OCLUIIMIO-
Tabnuua 9-1. MeHI0 yHKLMM COXpaHEHUSI HACTPOEK (Bb130B U3 rpamm n3 namsitu
namsTu)
MapameTp [ocTtynHble
OnucaHue -
a— A —— Tabnuua 9-3. MeHo coxpaHeHust ocLunorpaMmm
Tvpe BeI6op HacTpoek ocuunnorpaca B Mapametp |[ocTynHbie Onucanve
yp Setup KayecTBe TUMa COXpaHsieMblX AaH- MeHio 3HaveHus
(Tvn gaHHbIX)
HbIX Data Source BbiGop kaHana ansi coxpaHeHusi
DSO CoxpaHeHvie BO BHYTPEHHIO na- (nctouHuk aaH- | CH1/CH2 |ocumnnorpammbl
. MSATb ocumnnorpada (ao 20 Habopos HbIX)
Storage medium . B Q P DSO I
(TVIN HocuTens [0aHHbIX) Storage OXpaHeHWe BO BHYTPEHHIO na-
uUsB CoxpaHeHue Ha BHeluHuin USB- medium MSATb ocuumnnorpadcga
OaHHbIX) =
HakonuTens (0o 200 HabopoB AaH- (Tvn HocuTens usB CoxpaHeHue Ha BHewHun USB-
HbIX) OaHHbIX) HakonuTernb
. Delete: ynaneHvne coxpaHeHHbIX File name
Delete/File ete. ya P Ob6paTtuTecsh k pasgeny 9.1 «Penak-
dannos. (rasBaHve .
name 8 . _ TUpPOBaHWe Ha3BaHus anna»
(yoanexue/ File name: npu coxpaHeHun faHHbIX danna)
Ha3BaHMe Ha USB-Hakonuternb MEHI CMEHUTCS Store HaxmuTe 3Ty KHOMKY ANS coxpaHe-
daiina) Ha MEHIO pe1aKTMPOBaHNA Ha3BaHNA (coxpaHeHue) HWA ocLUMNIorpaMMbl
¢anna Previous BosBpawieHne Ha  npeabigyLuyto
Save CoxpaHeHune HacTpoek Ha BblbpaH- CTPaHWLYy MEHIO
(coxpaHeHue) HbI HOCUTENb AaHHbIX
Tabnuua 9-4. OnncaHve MeHto BbI30Ba OCLIMNIIONPaMM M3 NaMsTy
Load BbI30B 13 NamaTh paHee COXxpaHeH-
HbIX HACTPOEK BO3BpaLLaeT OCLU- MapameTp HocTtynHble fo)
(BbI3OB M3 nucaHuwe
namsiTi) norpad K CoOxpaHeHHOMY COCTOSIHUIO MeHo 3Ha4eHus
HacTpoek Reference Bbibop 3arpysku ocuunnorpaMmmbl B
REF A
waveform kaHan REF A
e PepaktupoBaHue Ha3BaHuA canna (onopHas REF B Bbi6op 3arpy3ku ocumnnorpammsl B
Korma B KayecTBe MecTa COXpaHeHMs HacTpoek BbibpaH USB- ocuusnorpamma) kaHan REF B
HakonuTenb, WMS COXpaHeHHOro darna MOXHO OTpPeAaKTMPOBaTb. Storage Bei6op MecTa xpaHeHus Bbi3blBae-
Haxmute Ha anemeHT MeHI0 coxpaHeHuss HacTpoek File Name, u Ha medium MOV ocumniorpamMmmel
3KpaHe NOSIBUTCHA OKHO peAaKTUpOBaHWA Ha3BaHWsA danna, Kak noka- (Tvin HocuTens
3aHO Ha PUCYHKE HUXKe: [aHHbIX)
Load Haxmute 3Ty KHOMKy AN Bbi3oBa
File Name (BbI30B 13 OCLMNIOrpamMmmbl M3 NamsaTu
CapsLock naMHTM)
. BosBpaweHne Ha  npegp 10
vever Previous paLy peablayuly

File Name & MENU

Delete

|1|234557890—+

Q w

PucyHok 9-2. OKHO pefaKkTMpoBaHuUsi Ha3BaHuS danna

Mepemeluarite Kypcop NOBOPOTOM MHOrOMYHKLMOHAMNLHOIO peryns-
Topa. Haxumaiite MHOrogyHKUMOHAMbHLIN perynstop, YTobbl Bbl-
6patb OykBy umnu uudpy. Haxmmute CONFIRM ans BosspaTta B
npeaplayLlee MeHio.

CTpaHWLLy MEHIO

9.3. CoxpaHeHue ¢hannoB aaHHbIX B popmate CSV
HaxmuTe KHOMKY ANs BXOAa B MEHIO 3arOMUHaHWs W
BbI30Ba M3 MaMsiTW, a 3aTeM HaXMUTE KHOMKY IEI 4YTOGbI BbLIOPATHL
dannbl gaHHbIx (Data File) B kayecTBe TMNa coxpaHsieMbIX OaHHbIX U
BOWTW B MEHIO COXpaHeHUs1 (anroB AaHHbIX.

Tabnuua 9-4. MeHI0 coxpaHeHus hannoB AaHHbIX

Mapawmer, OCTYMNHble
p P A OnucaHue
MeHIo 3HaveHus
BbiBpaHHbIN TN coxpaHaeMblx AaH-
Type . _
Data file |HbIX — davin ¢ gaHHbIMK B hopmaTte
(TVN AaHHbIX) csv
Storage dalinbl AaHHBIX MOXHO COXPaHATb
medium USB TONbKO Ha BHewHeM USB-
(Tvin HocuTens HakonuTene
[aHHbIX)
File name
Ob6patuTech k pasgeny 9.1 «Pepak-
(nasBaHue .
_ TUpoBaHWe Ha3BaHus anna»
davina)
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Store Haxxmute 3Ty KHOMKy ANs coxpaHe- HdopmaLms) obecneyeHusi, Bepcum onepauu-
(coxpaHeHue) HUS1 AaHHbIX OHHOWN cUCTEMbI U T.4. HaxmuTe

Mpumeyanune: Pannbl JaHHbIX MOXHO COXPaHATb, TOMbKO KOrAa K
ocuunnorpady noaknioyeH BHelwHU USB-HakonuTensb.

9.4. CoxpaHeHue n3obpaxeHust IKpaHa

[ns coxpaHeHus TekyLlero n3obpaxeHuns akpaHa B opmate BMP Ha
BHeLWHWn USB-HakonuTenb CRyXWT KHOMKa . "padhnueckuin
anin B popmate BMP MOXHO HENOCPEACTBEHHO OTKPbITb Arst Npo-
CMOTpa Ha KomnbloTepe. ATy PYHKLMIO MOXHO UCMONb30BaTb, TOMbKO
Korga k ocumnnorpady nogkntodeH BHewHun USB-HakonuTens.

. asa 10 .
HACTPOUKA CEPBUCHbIX ®YHKUUN

Haxmute kHonky [UTILITY| ans Bbi3oBa MEHIO HAacTpOeK CepBUCHbIX
CUCTEMHBIX (DYHKLMA.

et [ms] (mnums" fsmms] '!SRT':;,
URSO

Y=

SELECT
PucyHok 10-1. ®yHkumoHanbHas kHonka UTILITY

Tabnuua 10-1. MeHto cepBUCHbIX (OYHKLMIA (cTpaHuua 1)

kHonky MENU, 4To6bl 3aKpbITb
OKHO C CUCTEMHOW MHGopMaLumen

Clear information
CTupaHue coxpaHeHHbIX B NaMsATL

(crupatine ocuunnorpada AaHHbIX
NHbopmaumn) U p it
Return BosBpatLeHme k npeasiayLiemy

MEHH

[OocTynHble
3Ha4YeHus

MapameTp MeHI0 OnucaHue

System config |cm. Tabnuuy |Mepexon k MeH0 KOHUrypaumm

(koHUrypaums 10-3 cuctembl. K Hel oTHocsITCA aBTo-
CUCTEMBI) KanmbpoBka cucteMHasi MHopMa-
LMsi U 04UCTKA MHDOPMALIMK.
PYCCKUiA, o \
Language (53bIK) | aHrnunckui, BriGop "gEHTeptiR, flo
o " [cTynHbI pasHble s3bIKu.
KUTamCKWi
Pass/Fail cM. Tabnuupl [Mepexop kK MeHto dyHKLMK Jonyc-
10-4, 10-5 |koBoro koHTpons PASS/FAIL. O6-
(dbyHKUMA
patutechb k pasgeny 10.1 «PyHk-
[0MyCKOBOro
LS JOMNYCKOBOrO KOHTPONA» 3a
KOHTpOrS)
onncaHnem npoueaypsl.
cM. Tabnuubl |lepexon K MEHo 3anncn ocLMNno-
Record
10-6, 10-7 [rpammbl. O6paTuTECh K pasgeny
(3annck

10.2 «Banuck ocumnnorpamm» 3a

ocuunnorpaMmmbl
H P ) onucaHnem npoueanypbl.

Mepexop Ha creayHoLLyto CTpaHuLy

Next page MEHIO

Tabnuua 10-2. MeHto cepBUCHbIX OYHKLMIA (CTpaHuua 2)

10.1. PyHKuMa gonyckoBoro kKoHTpons (Pass/Fail)

PyHkumMa ponyckoBoro KoHTpons PASS/FAIL («logeH/He rogeH»)
No3BonsieT NPOBOAWTL NMPOBEPKY BXOAHOMO CUrHana Ha cooTBeTCTBUE
3agaHHoMy Kputeputo. Pesynbtat npoepku FAIL («He rogeH») coot-
BETCTBYET BbIXOAY CUrHana 3a npefensl, 3agaHHble Kputepuem npo-
BepKW, Torga kak pesynbtaT npoBepku PASS («rogeH») nokasblBaeT,
4YTO CUrHan Yy[oBneTBOpsieT 3agaHHoOMy kpuTeputo. WHTepdeiic
Pass/Fail Out, pacnonoxeHHbIn Ha 3agHen naHenu ocuunnorpada,
BbljaeT curHan pesynbTaTta [oMnyCcKOBOro KOHTPOSS.

Pass/Fail Qut

BobixogHow pa3beM CurHana pesyrnbTtata 4ONYCKOBOro KOHTPOJ1A

HaxmunTe KHonky a 3ateM KHOrMKy EI ANA BbI30Ba MEHIO

hYHKLMM [ONYCKOBOTO KOHTPONSI:

1) BkntoyeHre pyHKUMM [OMYCKOBOrO KOHTPOMs. HaxmMmute KHOMKy B

ANSA HacTPOWKM YCNOBUSA reHepauun curHana pesynbrara JOMyCKOBO-

ro KOHTpOnS.

2) : Y706, HacTpouUTb YCroBME reHepaumy curHana, HaKMmMTe KHOMKY
. Mpwu BbIGOPE ycnosus Fail (He roaer), ocumnnorpad GyaeT reHe-

pupoBaTb MMMYNbC Ha BbIXOOHOM MHTepdhence M 3BYKOBOW CUrHarn,

ecnv pesynbTaToMm npoBepku ByaeT «He rogeH». Mpu BbiGope ycno-

Bus Pass (rogeH), ocuunnorpad 6ynet reHepupoBaTb MMMYMbC Ha

BbIXOOHOM MHTepdpence 1 3ByKOBOM CUrHan, ecnv pesynbTaToM Mnpo-

BEPKU OyAeT «rogeH».

3) Bbibop UCTOYHUKA curHana Anst 4onyCcKOBOro KOHTPOSs: BOMAWTE B

MEHI0 (PYHKLIMN [OMYCKOBOIrO KOHTPOMS U HaXmute Aansa selbopa

MCTOYHWKA curHana.

4) NHdopmaums 06 oTobGpakeHUn pesynbTaToB: Ha Aucniee oTob-

pakaloTcs pe3ynbTaTbl MPOBEPKU.

5) Cnepytoluas cTpaH1La MeHI0.

6) HacTpoika ycrnoBuin OCTaHOBKMU NPOBEPKU:

Tabnuua 10-4. HacTpolika ycnoBuin OCTaHOBKU NPOBEPKH

MapameTp MeHIO Aoctyntibie OnucaHue
3Ha4YeHuA
Cymometer Off BbikntoyeHne yactoTtomepa
(yacToTomep) On BkntoyeHne yactotomepa
Local square wave YacroTa curHana MoxeT bbITb
(reHepaTop BblbpaHa n3 3HaveHn 10 'y, 100
NPsIMOYrofbHOro My, 1 Ky, 10 Ky, a no ymonya-
curHana) HUo cocTaenseT 1 klMy
AUTO strategy cM. Tabnuuy [Mepexon kK MeHo ynpaBneHust
(aBTOMaTU4eckme 10-8 aBTOMaTUYECKUMWN HAaCTPONKamu.
HacTpOWKN) Ob6patuTech k pasgeny 10.3 «AB-
TOMaTUYECKME U3MEPEHNUS» 3a
onvcaHMeM npowenypbl.
LAN setup Mepexop K AManoroBomy OKHy
(HacTpolika ceTeBoro HaCTPOWMKN CETEBOro COeAUHEHNSI
COeNHEHNsT)
Return
(BO3BpaT)

Tabnuua 10-3. MeHo HacTpoWikn KOHdUIypaLum CUCTEMBI

Mapametp |docTynHble GrTETT R
MeHIo 3HaYeHus
ABTOMaTUYeckas OCTaHOBKa TeCTU-
poBaHWs Nocre AOCTUXKEHUS 3afaH-
Pass times |HOro noporoBoro 3HayeHns cHeTyn-
Stop time KoM roaHbix PASS (yaosneTsopsio-
(3HaueHune LLMX KPUTEPUIO MPOBEPKM)
cyeTymka ans ABTOMaTUYeCckas OCTaHOBKa TECTU-
OCTaHOBKM) poBaHWs Nocne AOCTUXKEHUS 3afaH-
Fall times [HOro NnoporoBoro 3Ha4YeHusi cHeTIU-
kom HerogHbix FAIL He (yooBneTBo-
PAIOLLMX KPUTEPUIO MPOBEPKM)
When (ycnosue o o
>=, <= |HacTpoiika ycrnoBus yCTaHOBKU
OCTaHOBKM)
Threshold HacTporika noporoBoro 3Ha4yeHusi
(noporosoe cyeTymKa ANsi OCTaHOBKU C MOMOLLbO
3HaveHue) MHOrOgYHKLIMOHaNbLHOro perynstopa
BosBpalleHure k npeaplayLiemMy MeHo
Back (MeHI0 hyHKLMM JOMYCKOBOrO KOH-

Tpons)

MapameTp MeHIO lete il OnwucaHue
3Ha4YeHus
Self calibration SELECT |3anyck yHKUMM aBTOKanubpoBKu

7) Hactporika NoporoBoro 3HayeHusi, BXOA B MEHI0 HacTPOMKM Mopo-
rOBOrO 3HAYEHUS:

Tabnuua 10-5. HacTpoiika Kputepusi 4ONYyCKOBOrO KOHTPOIst

(aBTOKANMGPOBKA) MENU OTKMoYeHMe (DYHKLMM aBTOKa-
nnBpPoBKM
System BbI30B Ha 9KpaH CUCTEMHOW UH-
information dopmaLun, BKoYas AaHHbIE O
(cuctemHast Mogernu, BEpcuu annapaTHoro
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Mapametp |OocTynHble
MEHI0 3Ha4YeHus ChLELLE
BbiGepuTe curHan 3 kaHana CH1
Reference CH1, CH2, ’
Waveform REFA CH2 vinn REFA ¢ 3agaHHbIMK gonyc-
Kamu Ha BepTUKarnbHOE N FrOPU30H-
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TanbHOe OTKMOHEHME B KaYecTBe Tabnvua 10.8. MeHo ynpaBneHns napameTpaMmm aBToOMaTU4eckmx
ONopHOro curHana (labnoHa) HacTpoek (AUTO)
BbI3oB onopHoi ocuunnorpaMmel 3
Load Mapametp menio | FOCTYNHEIE OnucaHue
namaTn P P 3HavyeHus
Horizontal Bbl69pV|Te A0nyCTUMOE OTKIIOHEeHne Release: HaCTpOVIKVI KaHanos
Tolerance 1-255 [no ropusoHTanu c nomoLLbo MHo- c6pachIBalOTCS HA HACTPOVIKW MO
rochyHKLUMOHAMNLHOTO perynsiropa Channel setu Release/lock|ymonyaHutio nocne BkntoyeHust
. Bbi6epuTe AONYCTUMOE OTKIOHEHME . P (pa3peLuerune/|dyHkumm AUTO.
Vertical (HacTpolika kaHanos) -
Tolerance 1-255 |no BepTMKanu C NOMOLLGIO MHO- sanpet) |Lock: HacTpoiiku kaHanos co-
ropyHKLMOHaNbHOro perynstopa XPaHSAOTCS HEU3MEHHbBIMMW MO-
BosBpalleHure k npegpliayLemy MeHio cne BkoYeHus dyHkummn AUTO
Back (MeHI0 (byHKLMIN AONYCKOBOIO KOH- Release: Pexum HakonneHus
Tpornsi) [aHHbIX CUrHana aBTomaTuye-

8) 3anycTnTe NpoBepKy HaxaTueM KHOMKK .

10.2. 3anucb ocumnnorpaMmm
DyHKUMA 3anMcK ocuMnorpaMM No3BofsieT 3anucaTb TeKyLUyl Oc-
umnnorpaMmmMy Kagp 3a kKagpom B NMOCTOAHHYH NaMATb.

Tabnuua 10.6. MeHo HaCTPOWKM 3annMcu OCLMorpaMm

CKV U3MEHSIETCS Ha HopMarb-
Sampling setup Hyt0 BbIBOPKY Nocne BKMHYEHUs!
(HacTpovika Bbibopku|Release/lock|dyHkummn AUTO.
OaHHbIX) Lock: Pexum HakonneHus aaH-
HbIX CUrHamna ocTaeTcsi Hems-
MEHHbIMW MOCre BKITIOYEHNS
dyHkummn AUTO

MapameTtp|docTynHbie
MeHIo 3HavyeHus

OnucaHue

KHonka 3anucu. HaxxmuTe Ha 3Ty KHOMKY
Ans 3anycka 3anvcu ocuMnnorpaMmel.
Yucno 3anmcaHHbIX akpaHoB oTobpaxaeT-
Cs1 Ha 9KpaHe.

n OcTaHoBKa 3anucu

Release: Pexum HakonneHus
[aHHbIX CUrHana aBTomaTunye-
CKV M3MEHSsIeTCs 3anyck no
(hPOHTY MoCIe BKMOYEHUS
dyHKkummn AUTO.

Lock: Pexum 3anycka octaetcs
HEeN3MeHHbIM MOocre BKMOYEHUS
dyHkummn AUTO

Trigger setup

2 Release/lock
(HacTpolika 3anycka)

1. KHonka Bocnpou3BefeHns 3anMcaHHom
oCLMNNorpammbl

2. Haxxmute 3Ty KHOMKY AN 3anycka BoC-
npousseaeHnsi. Homep BocnponssogMmoro
Kagpa oTtobpaxaeTcsi Ha akpaHe. [Npu-
OCTaHOBWTb BOCMPOU3BEAEHNE MOXHO
BpaLLieHMeM MHOroyHKLMOHAMNbLHOro pe-
rynatopa. Ecnu npogomkaTb Bpawatb
perynsTop, KOHKPETHbIN Kaap OCLMnIo-
rpammel 6yaeT BOCNpon3BOANTLCA MHOTO-
KpaTHO.

3. Ecnu Bam Hy>XHO NPOAOIMKUTb BOCMPO-
n3BeeHne BCen OCLMNNorpamMmmMbl, CHa4a-
na HaXXMWUTe KHOMKy M, @ 3aTeM KHOMKy P .

4. 3anncatb MoxxHO 1o 1000 kagpoB faH-
HbIX.

Release: ®yHkuma AUTO npu-

Signal recognition MeHSeTCst KO BCEM KaHanam.

OTa yHKUMSA [OCTyNHa Nonb3oBaTensm,
TONbBKO Koraa K ocumnnorpady NoakmoyeH
USB-HakonuTenb. MNepexon k cnegyoLe-
MY MEHIO

Access
(moctyn)

Return BosBpalyeHue k npegbiayLiemy MeHio (me-

HIO HACTPOWKM CEPBUCHBIX (DYHKLINN)

Tabnuua 10.7. MeHto focTyna K 3anucu ocuunnorpaMmm

(pacnosHaBaHve |Release/lock|Lock: ®yHkuma AUTO npumeHs-
CUrHanos) €TCS TONbKO K OTKPbITbIM KaHa-
nam.
Return BosBpalieHue B npeabiayLuee
MEHIo
naea 11

NPOYME ®YHKUMNOHAIIbHbIE KHOMKU

11.1. ABTOMaTnyeckasa Hactponka (AUTO)

B pexvme aBTOMaTn4eCKON HaCTPOMKM ocumnnorpad aBTomMaTu4eckm
BbIGMpaeT KOAMULMEHTHI Pa3BEPTKM, CMELLEHNS U NapameTpbl 3a-
nycka B COOTBETCTBMUM C NapameTpamu BXOLHOrO curHana Ans nony-
YEHUs ONTUMArbHOIO BUAA OCLMINOrpammbl. [nsi BKIIKOYEHUS yHK-
LMW @aBTOMaTUYECKOWM HAaCTPONKM HAXKMUTE KHOMKY .
ABTOMaTUYECKasi HaCTpoOka OCLMNMOrpaMmbl NMPUMEHUMA Mpu cre-
[YIOLLMX YCIOBUSIX:

1. Pexxum aBTOMaTuyeckon HacTporku yaobeH Ans hopmMmpoBaHus
oCUMNIIorpaMM MPOCTbIX OAHOYACTOTHBLIX CUTHANOB, HO HE MOAXOAWUT
ANSi CIOXHBIX KOMOMHUPOBAHHbIX CUrHAMOB.

2. CurHan [orkeH MMeTb YacToTy He Hwke 20 'y, amnnuTyay He
MeHbLue 30 mMB.

[ocTynHble
3Ha4YeHus

MapameTp MeHI0 OnucaHue

3a onucaHvem npoueaypbl obpa-
TUTECH K pasaeny «Pepaktuposa-
HWe Ha3BaHus annay.

File name
(Ha3BaHve danna)

DyHKUUA Hactpowka
Pexum HakonneHns AaHHbIX O6bl4Has BblGopka
Popmat oTobpakeHus YT

[MonoxeHune no ropnsoHTanu ABTOMaTuyeckas HacTponka B

COOTBETCTBMU C YaCTOTOMN curHana

CoxpaHeHue 3anMcaHHOWM ocLmI-

KoadhduumeHT ropusoHTanbHon |YcraHaBnMBaeTCsl B COOTBETCTBUM
pas3BepTku (c/aen) C YacTOTOM curHana

Pa3Bsaska nyckoBoro curHana CBS3b N0 NOCTOSIHHOMY TOKY

Save o
norpamMmmbl Ha BHELLHWUIA HaKonu-
(coxpaHeHue)
Telb
Load BbI30B COXpaHEHHOWN Ha BHELUHWI

(BbI30B M3 NAMsITH) HaKoMnuTENb OCUMMIIOrpaMMbl

3a,uep>KKa 3anycka MuHMManbHoe 3HaveHne

YpoBeHb 3anycka YcTtaHoBneH Ha 50%

BosBpalueHuve k npegpigyLemy
MeHI0 (MEHIO HaCTPOWKM CcepBUC-
HbIX GOYHKLNIA)

Return

Pexum 3anycka ABTOMaTUYECKUN

10.3. YnpaBneHue aBTOMaTU4€CKOM HAaCTPOMKOMN

Kak ynomuHanoch Bbllwe, HaxmuTe kHorky AUTO, 4tobbl akTMBUpo-
BaTb (PYHKLMIO aBTOMaTU4ECKOW HacTPOWKM ocumnnorpammel. YTobbl
cdopmmpoBaTh Havbornee yao6HbIN Ana HabnogeHns Bua, ocumnso-
rpac B 3aBUCMMOCTU OT NapameTpoB BXOAHOIO CUrHana asTomatuye-
CKVM NOACTpPauBaeT BepTUKamnbHY U FOPU3OHTanbHYl pa3BepTKy W
pexum 3anycka. B ocuunnorpade ans nonb3oBaTenein npegycmor-
peHa BO3MOXHOCTb YCTaHOBKM psija napameTpoB (pyHKUMKM aBToMa-
TNYECKOW HaCTPOWIKN.

Mo ymonuaHnuto kaHan CH1, Ho
ecnu B kaHane CH1 curHan otcyT-
cTByeT, a B kaHane CH2 npucyT-
CTBYET, TO B KayecTBe WCTOYHMKA
ycTaHaBnvBaeTcst kaHan CH1

McTouHuk MyCKOBOro curHana

Tun 3anycka Mo dpoHTY

HaknoH dppoHTa nyckosoro cur- |HapacTatowmii ppoHT
Hana

[Monoca nponyckaHus BepTu- MonHas

KallbHOro KaHana

KoadhduumeHT BepTUKansHom YcTaHaBnMBaeTcs B COOTBETCTBUM

pa3BepTku (B/gen) C aMnNNUTyaon curHana

MpumeyaHue: korga aBTOMAaTMYeckasl HacTpoWka OCLMMNOrpammbl
BbiGpaHa Mo yMoryaHuio, oTOBpaXeHWe OCLMINOrpamMmMbl BbIMOIHS-
€TCsl C yKka3aHHbIMW B Tabnuue Bbile HAaCTPOKaMu.
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11.2. KHonka RUN/STOP

Koraa kHonka RUN/STOP| pacnonoxeHa Ha nepegHen naHenu oc-
uunnorpada. Korga ata kHomnka HaxaTta, 3aropaeTcsl 3eMeHbln nHau-

KaTop, MOKasbiBalOWUIA, YTO ocummnnorpad HaxoAuTCs B COCTOSHUM
RUN (3anycka). Mpn NOBTOPHOM HaXaTuUM KHOMKM 3aropaeTcsi Kpac-
HbI MHOMKATOP, MOKa3sbiBalOLWMA, YTO ocuunnorpad HaxoauTcs B
coctosHun STOP (octaHoBku). B coctosHum RUN  ocumnnorpad
NpPOV3BOAUT HEMPEPLIBHYIO PErUCTPaLMi0 BXOAHOTO CUrHana, B BEpX-
Hel yacTu akpaHa nosensietca Hagnuce AUTO. B coctosHum STOP
cbop AaHHbIX CMrHana npekpawiaeTcsi, a B BEpXHeW 4YacTu 3KpaHa
nossnsetcs Hagnuce STOP. Mcnonb3ynte kHonky RUN/STOP| ans
nepekntoveHns coctosiHin RUN n STOP.

11.3. MeHro cnpaBku HELP

HaxmuTe kHomMKy , 4TOObI BbI3BaTb MEHIO paboTbl CO CNPaBKOW.
Mocne aToro npu HaxaTuy OGO KHOMKW Ha 3KpaHe MOSIBUTCS WH-
dopmMaunsi 0 Ha3Ha4YEHUN ITON KHOMKU.

11.4. O6HOBNEHME onepaLMOHHON CUCTEMbI

PyHKUMA 3arpy3ku onepaumoHHon cuctembl ¢ USB-Hakonutens ge-
naet npouenypy obHoBMeHus npolle u Gonee rmbkon. [Ans ncnonb-
30BaHNs 3TOM PYHKUMM BbINONHUTE creayowmne JencTBus.

1. 3arpysunte u3 MHTepHeTa yCTAHOBOYHbIA (haiin OGHOBMNEHMS N CO-
xpaHuTte ero Ha USB-Hakonutene.

2 Beblkntounte ocumnnorpad v BctaBbTe USB-Hakonutenb B nopTt
USB, a 3aTem BkntouMTe ocuunnorpad.

3. Ecnu Ha USB-HakonuTene coxpaHeH TOMbKO OAWMH YCTaHOBOYHbIV
danin, To Ha aKpaHe ocuunnorpada nosBUTCA MHTEpdENC C BOMNPO-
COM, HYXXHO NN BbINONHUTL OB6HOBreHue (“whether or not update”).
Haxxmute KHomMky IEI 4yTObbI 3anycTuTb npolecc obHoBneHus. Ecnu
Ha USB-HakonuTene xpaHATcA ABa unv 6ornee yCTaHOBOYHbIX (han-
OB, Ha 3KpaHe nosiBUTCS MHTepdenc Bbibop Tpebyemoro darna.
Haxmute kHonky [F1|, 4Tobbl BbIOpaTh yCTaHOBOYHbIN hann Ans ob-
HOBIEHMSI CUCTEMBI, W KHOMKY [F3], 4ToBbI 3anycTuTh 06HOBREHME.

4. Korga yctaHoBka OOHOBMEHWe 3aBeplueHa, NOosIBUTCS BCMIblBato-
wee coobueHne o6 ycnewHom obHoBneHun. OtcoepmHute USB-
HakonuTenb W BbikMounTe ocuunnorpad. [Mpoueaypa obHoOBReHUs
3aKkaH4YMBaeTCs NpuW CreayioLem BKIYeHUn ocuunnorpada.
MpumeyaHus:

1. MNpouecc obHoBMeHMsA 3aHMMaeT okono 10 cekyHA,.

2. He Bbikniovante ocumnnorpad v He otcoeauHsnTe ot Hero USB-
HakonuTenb, Korga nporpamma OOHOBNsieTCs, uHave OOGHoBReHue
COPBETCSH, U MOTYT BO3HWUKHYTb HEMpeAcKasyeMble OLIMOKU.

3. Ecnu obHoBRneHWe He yganoch, BbIkNoYMTE ocuunnorpad. 3atem
BKIOYMTE ocuunorpad, 4Tobbl 3anycTuTb OOHOBIEHNE CHOBA.

Maea 12
NMPAKTUYECKHUE NMPUMEPDI

Mpumep 1: U3MepeHre NPOCTbIX CUTHANOB

HabntogeHve 1 n3amepeHne He M3BECTHOTO 3apaHee curHana, a TaKke
GbICTpOE OTOOpaxkeHWe Ha AMChnee U U3MEPEHUE ero YacToTbl U
pa3mMaxa.

1. Onsa 6bicmpo2o omobpaxeHusi cuzHana ebinosiHume credy-
rowue delicmeusi:

1) B MeHI0 HacTpoWiku LLyNoB ycTaHOoBUTE KO3ULMEHT ocnabneHns
Ha 3HadeHne 10X 1 ycTaHOBMTE MepeknioyaTenb Ha Lyne B Nonoxe-
Hue 10X.

2) MNopcoeamnuTte Wwyn ot nepeoro kaHana (CH1) k usmepsiemoii cxe-
me.

3) Haxmute . Ocuunnorpad BbINOMHUT aBTOMATUYECKYO On-
TUMM3aLMIO OTOBPaXeHUs OCLMNNOrpammbl MOA U3MEpPSeMbI cur-
Han. Tenepb Bbl MOXeTe MPOU3BOAUTL AArNbHEWLLYI0 PerynupoBKy
BEPTMKaNbHOrO 1 ropu3oHTanbHOro AVana3oHoB A5 NONyYeHns xe-
naemoro Buaa ocLMnnorpammbl.

2. AemomamuyecKoe u3MepeHUe 8PeMeHHbIX Mapamempos u
napamempoe HanpspKeHUsi cu2Hana.

Ocumnnorpad no3sonsieT Npon3BoAMTbL aBTOMaTUYECKUE N3MepeHUs
napameTpoB 60MbLUMHCTBA MCCneayembix CUrHanos. [Ans namepenus
4acTOThl U pa3Maxa CUrHana BbINOSHUTE criedytoLmne 4ecTBUS:

1) Haxmute Onst otobpaxeHuss MEHIO aBTOMaTUYECKUX
N3MepeHUN.

2) Haxxmute @ Onsi BXoAa B MeHI0 Bblibopa Tuna namepeHun.

3) C nomoLbo MHOTrOMYHKLMOHAMLHOrO perynartopa nepemecTuTe
Kypcop BbiGoOpa Ha pa3max curHana u 3aTemM HaxXMuTe Ha MHo-
ropyHKUMOHaNbHLIN perynsaTop, 4Tobbl NoATBEpAUTH BLIGOP 3TOrO
napameTpa.

4) AHarnornyHo wary (3) nepemecTuTe Kypcop Bblibopa Ha 4acToTy u
3aTeM HaXMWTe Ha MHOrOyHKUMOHAIbHbLIN perynsTop, 4Tobbl noa-
TBEepAUTb BbIOOp 3TOro NapameTpa.
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5) Haxmute @ unm @l 4YTOObI 3aKpbITb OKHO BbiGOpa M3Mepsie-
MbIX NapameTpoB.

Mocne aToro Ha Aucnnee oTo6pPas3ATCA M3MEPEHHbIE 3HaYeHus pas-
Maxa W 4acToTbl, Kak NMOKa3aHO Ha PUCYHKE HUXKe.

TRIGED M Ops. i MEASURE

Value Mean Min Max Sid Dev
270V 2713V 2700V 2740V 10.13mV/
6993kHz  70.08kHz 69.93kHz 70.42kHz 228.2Hz

PucyHok 12-1. ABTOMaTuyeckme nsmepeHusi

Mpumep 2: HaGniogeHue 3agepXKu nNpu NpPoOXoxpeHwuu
CUHycouaanbHOro curHana no uenwv

Kak n B npegbigyliem npvmepe, yCTaHOBUTE KOIDULMEHT ocnab-
NeHusl CUrHana Ha Lyne u B MeHio HacTponku wyna Ha 10X. MNoa-
kntounte BxoA kaHana CH1 k BXOOHOMY KOHTaKTy Lienu, a BXopg BTO-
poro kaHana CH2 k BbIXOQHOMY KOHTaKTy Lienu.

Mopsinok gencreuii:

1. OmobpaxkeHue cuzHanoe e kaHasax CH1 u CH2

1) Haxmute .

2) MNoacTponTe ropusoHTanbHbIV U BepTUKanbHbIA Anana3oHbl Takum
o6pa3om, YToObl MONYYNTb Xernaemblin BUA OCLMINIIorpamMmmbl.

3) Haxwmute , 4yTObbI BbIGPaTL curHan u3 kaHana CH1. Otpery-
NVpyWTE MonoXeHne ocuunnorpamMmbl kaHana CH1 no BepTukanu
NOBOPOTOM perynstopa BepTMKanbHOIrO CMeLLEHUS.

4) Haxmute Ans BbiGopa curHana u3 kaxana [CH2]. Ananoruy-
HO onMcaHHOMY Ha ware (1) NoacTporTe CMeLLeHne OCUMmIorpaMmbl
kaHana CH2 no BepTukanu Tak, YToObl OCLMMNOrpaMMbl HE NEPEKpPbI-
Banucb. ATo obnerunt nx HabngeHue.

2. UsmepeHue 3adepXKKu Mpu MPOXoXO0eHuu cuHycoudaslbHo20
cuaHana no yenu u HabnroeHue U3MeHeHUs1 ocyusIo2paMmMbl

1) [Inst aBTOMaTn4eCcKOro U3MepeHns 3agepKKu:

Haxmute Ons oTOGpaKeHUs1 MEeHI0 aBTOMaTUYEeCKUX U3-
MEPEHWN.

Haxmurte E] ansa Toro 4tobbl yctaHoBUTb kaHan CH1 B kavecTBe
rnaBHOro.

Haxmute @ ansa Toro 4tobbl yctaHoBUTL kaHan CH2 B kayecTBe
BTOPOCTENEHHOTO.

Haxmute E] Ons Bxoga B MeH0 Bblibopa Tuna uaMepeHuin, ¢ nomo-
b0 MHOFOMYHKLMOHANBHOIO perynstopa nepemMectute Kypcop Bbl-
6opa Ha napameTp rising time (BpeMa HapacTaHusi) U 3aTeM HaXMUTE
Ha MHOropyHKUMOHAmNbHbIA perynsatop, 4Tobbl NoaATBEpAUThL BbIGOP
3TOro napameTpa.

Haxmute nnm , UTODObI 3aKPbITb OKHO BbIOOPa N3MepsieMbIX
napameTpoB.

Mocne aToro BenuuMHa 3afepxku 0TOBPa3nTCs Ha SKpaHe OCLMMo-
rpacha (CM. pUCYHOK HUXKeE).

TRIGED | M

1 F:4.99998kHz

Value Mean  Min Max Std Dev
5.00ps  -2540ps  27.00ps  -24.00ps  800.0ns

PucyHok 12-2. 3agepxka curHana

Mpumep 3. O6HapyxeHne OQUHOYHOIO CUrHana
OcobeHHOCTb U npenvyLuiecTeo LI,VICprBbIX 3anomMmnHarLwmnx ocumnno-
rpacpoB COCTOUT B BO3MOXHOCTM paboTbl C HENEPUOAUYECKUMU CUT-
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Hanamu, Takumu Kak oTAeflbHble MMMYNbCbl U BbIGPOCHI. [ns obHa-
PYXEHWS OAMHOYHOIrO curHana Bbl [OSKHbI BrafgeTb HEKOTOPOW
npeaBapuTenbHon uHdopmauven ob aToM curHane, 4Tobbl ycTaHo-
BUTb YpOBEHb 3anycka u Tun dpoHTa. Hanpumep, ecnnm mmnynbc
npeactaBnsieT cobor normyeckuii curdan TTL, ypoBeHb 3anycka Hyx-
HO YCTaHOBWTbL NpUMEpHO Ha 2 B, n BbIbGpaTb 3anyck No HapacTato-
wemy dpoHTy. Ecnu Bbl He yBepeHbl B XxapakTepe curHana, To Ans
onpefeneHVsi ypoBHs 3anycka U Tvna (poHTa Bbl MOXeTe Habnio-
AaTb ero B peXxmme aBTOMaTUYECKOro UM HOpMaribHOro 3arnycka.
Mopsgok AencTeuii:

1. Kak n B npeabigywem npumepe, ycTaHoBUTE KO3PULMEHT
ocnabneHus Ha wyne v Ha kaHane CH1.

2. BbInonHuTe HacTpoViky 3anycka.

1) Haxxmute kHonky B 30He ynpaBreHusi 3anyckoM Ans
BXOAa B MEHIO HaCTPOMKK 3arycka.

2) B 3TOM MEHI0 UCNOfb3ynTe NOAMEHI0 |E|~@ Ons yCTaHOBKM Tuna
3anycka Ha EDGE (3anyck no ¢poHTY), UICTOYHUKA MYCKOBOrO CUrHa-
na Ha CH1, HaknoH dpoHTa Ha RISING (HapacTaiowmit), pexuma
3anycka Ha SINGLE (oguHouHbI), 1 pa3Basku 3anycka Ha AC (pas-
Bsi3Ka No nepemMeHHOMY TOKY).

3) Otperynvipyvite BepTUKanbHyl0 W TFOPU3OHTAamNbHYIO LUKanbl Ans
[OCTMXKEHUS NoaxoasLLero Maclutaba.

4) YcTaHoBUTE XenaeMbli YpOBEHb 3anycka NMOBOPOTOM perynsitopa
TRIGGER LEVEL.

5) Haxxmute kHonky RUN/STOP| n goxautecb curHana, yaoBrneTBo-
psioLlero 3afaHHbIM ycrnoBusaM 3anycka. Ecnu kakow-nmbo curHan
LOCTUr YCTaHOBIIEHHOrO YPOBHS 3arycka, cuctema npoBefeT OOHO-
KpaTHY!0 BbIOOPKY Aa@HHbIX 1 OTOBPA3MT ocLumMnnorpaMMy Ha aucrnee.
C nomolLLblo 3ToW OYHKLUUM Bbl NErko MoxeTe obHapyxwuTb noboe
cnyyanHoe cobbiTe. Hanpumep, Tak MOXHO OTCNeAuTb HeoXwaaH-
HbIi BbIGPOC CO CpaBHWUTEMbHO GOMbLUOK aMNUTYAOW: YCTaHOBUTE
YPOBEHb 3anycka HEeMHOro Bbllle HOPMasrbHOTO YPOBHHA CcurHana.
HaxmuTe n xgute. Korga nosisutcst Bbibpoc, aBTomaTu-
Yyecku cpaboTaeT 3anyck, U HeMeAnNeHHO 3anuLLIeTcs ocumnnorpamMmMa
00 1 rocrne MOMeHTa 3anycka. Bpalas perynsitop ropm3oHTansHoro
cmeweHns POSITION B 30He ynpaBreHusi ropu3oHTarnbHON pasBepT-
KOW Ha nepepgHel naHemnu, Bbl MOXETE MEHSATb MONIOXKEHWEe MOMEHTa
3anycka Ha ropuM3oHTanbHOW LWKane Ana nonyyYyeHus 3anycka ¢ oTpu-
LaTenbHON 3a4epXKON pasfUYHON ANUTENbHOCTU, YTO MNO3BONUT fner-
KO pacCcMOTPETb y4acToK ocuumnnorpaMmel 4o Belbpoca.

STOP | M

Source
CH1
Coupling
DC

Mode

Single

Slope

Rise

PucyHok 12-3. OguHOYHbIN curHan

Mpumep 4: NMogaBneHue 6enoro wyma B curHane

Ecnn wusmepsiembln curHan cogepXuT OGenbii Wym, Bbl MoXeTe
HacTpouTb ocumnnorpad Takum obpasom, 4Tobbl OTCEYb UMN YMEHb-
LUNTb LWYM Tak, YTO OH He CO3AacT nomex Ans aHanuaa curHana (oc-
Lmnnorpamma rnokasaHa Ha pUCyHKe HUXe).

Mopsigok aencTeui:

1. Kak u e npedbidyuiem criy4ae, ycmaHoeume KoaggpuyueHm
ocnabneHus Ha wiyne u Ha KaHane CH1.

2. [Modaiime cuzHan Ha exod ocuyusozpagha, Yymobbl obecne-
qumb cmabunbHyro ocyusniozpaMmmy.

3. Yny4dweHue 3anycka ¢ noMowbio HacmpolKu pa3esi3Ku 3a-
nycka.

1) Haxxmute kHonky B 30He ynpaBreHusi 3anyckoM Ans
BbI30Ba MEHIO HACTPOWKYM 3arycka.

2) YcraHouTe napametp TRIGGER COUPLING (pa3Bsa3ka 3anycka)
Ha 3HadveHune Low Frequency Holdoff (nogaBneHue HW3KMX 4acToT)
unn High Frequency Holdoff (nopaBnenune Bbicokux 4yacToT). lNpum
BblOOpe NOAAaBNEHUst HWU3KMX YacTOT CUrHam nponyckaeTcs 4epes
BbICOKOYaCTOTHbIM hunbTp. OH OTCekaeT CoCTaBmnsiowmne curHana c
Yyactotamu Hwke 80 kI 1 nponyckaeT 6onee BbICOKOYACTOTHbIE KOM-
noHeHTbl. Ecnu BeIGpaHo nogaeBneHne BbICOKUX YacToT, yCTaHaBnu-
BaeTCA HW3KOYACTOTHBIA (OUNbTP, OTCEKaloLWMIA COCTaBNsAOLLME CUr-

Hana ¢ yactotamu Bbiwe 80 kI 1 nponyckaeT Gornee HU3KOYacTOT-
Hble KOMMOHeHTbI. Bbibupas Low Frequency Holdoff unu High Fre-
quency Holdoff Bbl MOXeTe nogaBuTb HU3KOYACTOTHLIA UK BbICOKO-
YaCTOTHbIW LUYM COOTBETCTBEHHO, U JOOUTBLCS CTabUNBHOrO 3anycka.

TRIGED | M

T Fo1:12946kHz

Normal

Acquire Method

Real-time

FastAcq

B2~ 5 00mv 1x 2

PucyHok 12-4. NMopaeneHne 6enoro wyma B curHane

4. OcnabneHue wyma rnpu omobpaxeHuu ¢ MOMowbI0 Hacmpoli-
KU pexxuma pesucmpayuu cuzHana.

1) Ecnu namepsiembiii curHan cogepxut 6enbiii Wy, U B pesyrnbtate
ocuunnorpaMmMa MMeeT CIULLKOM HU3KOE Ka4yecTBO, Bbl MOXETE WC-
Nosib30BaTb PEXWM PErMCTpaLMK curHana ¢ ycpeaHeHWeM, No3Bors-
owmin ocnabutb Genbiii Wym Npu oTobpaxeHun, a Takke pasmep
ocuunnorpaMmmbl Ans obrnerdyeHns HabnogeHus n uamepeHuin. B pe-
3ynbTate ycpeaHeHust Genbiil WyM yMeHbLUAeTcsl, U AeTanu ocumil-
riorpamMmmbl CTaHOBATCS Nydlle BUAHbLI. BbinonHute cnepytowime aei-
CTBUS:

HaxmuTe KHOMKy B 30HE MEHI0 Ha NepefHen naHenu Ans
Bbl30Ba MEHIO HACTPOMKN perncTpaumm curHana. Haxmmre kHonky
MeHI0 Ans ycTaHoBku 3HaveHuss AVERAGE (cpegHee) ans pexuma
HaKOMMeHWs1 AaHHbIX, a 3aTEM HaXMUTE KHOMKY ansi Belbopa Ko-
nM4ecTBa yCpeaHseMbIX OCLMMMOrpaMM U3 psiaa CTeneHewn no ocHo-
BaHWio 2, oT 2 Ao 256, Bapbupys 3TO 3HaYeHue A0 Tex nop, noka Bbl
He MomnyynTe >Xenaemyil OcuuMNnorpaMMy, KoTopasi yAOBMEeTBOPUT
umetomecs TpeboBaHusa K HabnogeHNo U U3MepeHnsam (CM. pucy-
HOK HUXe).

M 200pe ° , A AAAAA ACQUIRE

F: 1.10090kHz . Mode

Average

Averages

1 Acquire Method

Realime

FastAcq

Bl 500mv ix |2

PucyHok 12-5. CurHan ¢ nogaBneHHbIM LyMOM

ol | OFF T o

BHumaHue! B pexwume pernctpaummn curHana ¢ ycpegHeHnem ocumn-
rorpamma OGHOBMSIETCS HA ANUCNIIEE C MEHbLUEN YacToTon. DTO HOp-
marnbHo.

Mpumep 5: Ucnonb3oBaHue KypcopoB Ans BbIMNOJIHEHUS
U3MepeHun

Ocuunnorpad nossonsieT aBToMaTu4eckn n3mepsTb 28 napameTpoB
curHana. Bce aBTomaTuyecku namepsdaemMble napamMmeTpbl TaKKe MoryT
ObITb M3MepeHbI C MOMOLLbIO KypcopoB. Vcnonb3ys Kypcopbl, Bbl MO-
XeTe ObICTPO M3MepUTb BPEMEHHbIE MapamMeTpbl U NapameTpbl
Hanps>XeHna ocumunnorpamMmmbl.

UN3mepeHue waza HanpsxeHusi @ 0OHOU cmyrneHu cmyneH4amo-
20 cuzHana

[ns n3mepeHuns wara HanpsXXeHust B OJHOW CTYMeHW CTyneH4aToro
CUrHana BbINonHUTe cnegylowme AencTBUS:

1. Haxmwute kHOMKy ONSA BbI30BA MEHIO KYPCOPHbIX U3Me-
peHU.

2. HaxmuTe KHOMKY H ANA YyCTaHOBKM TWMa Kypcopa Ha 3HaveHue
VOLTAGE (HanpsixeHue)

3. MNMoBOPOTOM MHOroyHKLMOHANBHOrO perynstopa ycTaHOBUTE Kyp-
cop 1 Ha HWKHWIA ypoBeHb BbIOPaHHOW CTyMeHW B ocuumnorpamme

21
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CTymneH4yaToro curHana.
4. Haxmute ans Bblbopa Kypcopa, 3aTem NOBOPOTOM MHO-
ropyHKLMOHaNLHOro perynsaropa ycTaHOBUTE Kypcop 2 Ha BEpPXHWUN
ypOBEeHb BbIBpaHHON CTyMeHW B OCUMMNOrpaMMe CTyrneH4YaToro cur-
Hana.

B meHto kypcopa aBToMaTuyecku otobpasnTcs BennunHa AV, To ecTb
pa3HOCTb MOTEHUMANOB MeXAy YPOBHSIMU BbIOpaHHOW CTyneHu (Cm.
PUCYHOK HUXeE).

AV 440.00mV
@ 680.00mV

Amplitude
Mode

Independent

PucyHok 12-6. KypcopHoe n3amepeHue 4acTtoTbl curHana

3ameyanue: Mpn 1cnonb3oBaHUM KypcopoB Af1S U3MEpeHUst BpeMe-
HW, CriedyinTe TOMbKO LWary 2 U yCTaHOBUTE TUM Kypcopa Ha 3HaveHue
TIME

Masa 13
CUCTEMHBIE COOBLUEHUA, I10I/ICI§
N YCTPAHEHUE HEUCTNMPABHOCTEMN

13.1. OnucaHue cUCTEMHBLIX COOOLEHNN

Adjustment at Ultimate Limit: (Bbixogq Ha npegen gwana3oHa
HacTpowku): 310 coobLieHre HPOPMUPYET O TOM, YTO PerynaTop B
TeKyLeM COCTOSIHUM OOCTUr nMpefena AvanasoHa HacTpouku. Oanb-
Hellas perynvpoBka B JaHHOM HanpaBreHun HeBo3moxHa. Coo6-
LLieHVe NOSBIAETCS, Korga AOCTUraloT NpeferibHOro 3Ha4YeHns Koad-
VLMEHTbI BEPTUKANbHOW U FOPU3OHTAarbHOW pa3BepTKW, CMeLLeHne
Mo rOpU3OHTanu 1 No BepTMKanu, ypoBeHb 3arycka.

USB Device unplugged (USB-ycTpoicTBO OTCOEAMHEHO): 3TO
cooblieHve nosaensetcs, ecnn USB-HakonuTenb He MOAKMHOYEH K
ocuunnorpady.

USB Screen Shot: 3710 cooblueHVe NoSBNAETCA NPU HaxaTumM KHonm-
kn PrtSc.

USB File Save: 310 coobLieHMe NOSIBNSETCA Ha 3KpaHe OCLMMMo-
rpacha npu CoOXpaHEHNM OCLMIINOrpamMbI.

No signal in channel: 310 coobLeHne nosenseTca nocne nposee-
HUSI aBTOMaTM4YECKOW HacTpOWKWM, ecrnu Ha Bxog ocuunnorpada no-
[aeTcsi CNMLLKOM criabblii curHan, CrmWKOM MeOJIEHHO MEeHSIoLLMIACS
CUrHan, UM ecnv cUrHan B KaHarne OTCyTCTBYET.

13.2. Nounck u yctpaHeHne HeucnpaBHOCTEN

1. Ha akpaHe He nosiBnsieTcsa ocumnnorpaMmma

Ecnu Ha gucnnee He nosiBnsieTcs ocuunnorpaMma nocrie Toro, Kak
3anyllieHa perucTpaums curHana, nofaHHoro Ha Bxog ocuunnorpada,
BbIMOSHUTE criegytoLime AeNCTBUS:

1) MNpoBepbTe, NpaBUNBHO N NOACOEAMHEH LUYM K UCTOYHUKY CUrHa-
na.

2) lNpoBepbTe, NoAcoeAvHeH nu kabenb, nepefakwolyin curHan, K
aHanorosomMy Bxogy ocuunnorpaga.

3) MpoBepbTe, BKIOYEH MM BXOAHOW KaHar, Ha KOTOpbI NMOAaH cur-
Han.

4) MNoacoeavHNUTE KOHYUT U3MEPUTENBHOIO Lyna K BbIXOAY CUrHana
KOMMEeHcaumm LWyna Ha ocuunnorpadge v npoBepbTe COCTOSIHWE Ly-
na.

5) MpoBepbTe, NpUCYTCTBYET N curHan B obcrneayemMon Lenu.

6) HaxxmuTe KHOMKY ANs nepesanycka npoLiecca perucTpaumm
curHana.

2. Mpobnema TecTMpOBaHUS HaMPSHKEHUS.

M3mepeHHoe 3HayeHVWe amnnuTyabl HanpshkeHus B 10 pa3 Gonblie
WM MeHbLUE, YeM AeNCTBUTENBHOE 3HAYEHNE!

MpoBepbTe, cOOTBETCTBYET MU KO3 MDULIMEHT OcriabneHuns, BbIOpaH-
HbI ANS AaHHOro KaHana, koadduumeHTy ocnabneHus, ycTaHOBMNEH-
HOro Ha Lwyne.

3. OtcyTcTBME CTabunbHOro 3anycka

OcuunnorpamMmmMa oTobpaXkaeTcsi Ha Aucree HecTabuIbHO.
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1) MpoBepbTe HacTPOWKy MCTOYHMKA MyCKOBOro curHana (Source) B
MEHIO HacTpPOMKW 3anycka. YAoCTOBEepbTECh B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTopblIii AeNCTBUTENBHO NOAAETCs cuUrHar.

2) MNpoeepbTe TMN 3anycka: Vcnone3ynTte 3anyck no dppoHTy (Edge)
Ans 06blYHBIX curHanoB. CtabunbHoe oTobpaxeHne ocuunnorpaMmmbl
[OCTUraeTcst TONbKO MpW NpaBUnbHO BbIGPaHHOM pexume 3anycka.

3) MNonpobyvite cmeHuTb TUN pasBasku Bxoda kaHana (Coupling) Ha
pa3Ba3ky ¢ nogjasBneHuem Bbicokux (High Frequency Holdoff) unm
Huskmnx (Low Frequency Holdoff) yacToT, ons Toro 4tobbl 0TUNLTPO-
BaTb BbICOKOYACTOTHbLIN MMN HU3KOYACTOTHBIN LYM, KOTOPbIA MOXET
cTaTb NOMeXoW cTabunbHOMY 3anycky.

4. CKopoCTb OOHOBMEHMSA OCLMINIOrpamMMbl CIIULLIKOM HU3Kas:

1) C nomoLLblo KHOMKK npoBepbTe, He YCTaHOBMEH I
pexvm BbIOOPKM AaHHbIX Ha pexuM BbIGOpkK ¢ ycpeaHeHnem (Aver-
age), 1 ecnu 3To Tak, TO He CAINLLIKOM N BONbLLOE YNCIIO YyCPeaHEHWI
3a7aHo B HacTpOWKax.

2) ins noBbILLEHMs1 YacTOTbl OGHOBIEHUSI OCLIMINIIOrPaMMbl Bbl MOXe-
T€ YMEHbLUNTb YNCMO OCLMANOrpamMmM, MO KOTOPbIM MNPOW3BOAUTCS
ycpegHeHne wnu BblbpaTb Apyro MeTof peructpauumn curHana,
Hanpumep, paBHOMEPHYHO (HOpMarbHyt0) BbIGOPKY.

3) C nomouibio KHOMKU npoBepbTe, He YCTaHOBMIEHO B
HacTpoinkax oTobpaXKeHWsi curHamna CrnvLIKOM AOMroe WUMv HeorpaHu-
YeHHO Jonroe nocneceeyveHue.

5. OcuunnorpamMmma nmeeT cTyneH4aTyto opmy.

1) CtyneHyatasi coopma ocumniorpamMmmbl MOXET OblTb HOPMarnbHOM.
opu3oHTanbHas pasBepTka MOXeT ObiTb CNULLIKOM ManeHbKon. YBe-
nnybTe KOIPMULNEHT rOPU3OHTaNLHON pasBepPTKK, YTOObI yBENNYUTL
paspeLueHne Mo ropu3oHTanu, YTo MOXET YNyYlUTb NpeacTaBneHve
curHana.

2) Pexunm oTobpaxeHWe AaHHbIX MOXeT OblTb YCTaHOBMEH Ha BeK-
TOpHOe oTobGpaxeHue (vector), U COEAVMHWUTEMbHbIE NUHUKU MeXOy
TOYKaMM BbIGOPKU A@HHBIX MOTYT (DOPMUPOBATL CTyneH4YaTyto popmy.
YTtoObl pewmnTb 3Ty nNpobrnemy, nepekntounTe oTobpaxeHne B ToYeY-
HbI pexum (point).

aea 14
TEXHUYECKUE XAPAKTEPUCTUKHU

[apaHTupyloTCS BCE ykasaHHble XapakTEPUCTUKN KPOME MOMEYEHHbIX

KaK «TUMUYHbIE». ECnn He oroBopeHo MHOE, BCe TEXHUYECKME Xapak-

TEPUCTUKM  NpUMEHUMbl  Ans  paboTbl  ocuunsorpadgoB  cepum

UTD2000 npu koadbcpuumeHTe ocnabnexus wyna 10X. Onsa Toro yro-

6bl 06ecrnevnTb COOTBETCTBME XapaKTEPUCTMK ocuumnnorpada 3ass-

TNEeHHbIM HWKe, HeOGXOAUMO BLINOSHUTL Crieayowme npeasapuTenb-

Hble YCIoBUS:

= K MOMeHTy npoBepku ocuunnorpad AormxkeH paboTtatb Hempe-
pbIBHO He MeHee 30 MUHYT NMpu TemnepaType, COOTBETCTBYIOLLEN
YCMOBUSIM 3KCMNyaTaLmu.

= Ecnu B npouecce paboTbl Temnepatypa MeHsieTcs 6ornee, 4em Ha
5°C, Heobx0aMMO NPOBECTM aBTOKANMMBPOBKY C MOMOLLBIO PYHK-
uun Self-Adjustment, koTopas 3anyckaeTcs Yepe3 MeHH CepBuC-
HbIX oyHKuuA UTILITY.

CucremMa BbIGOPKMU JAHHbIX

+ O + ;& X ;&

— — o — Lul L L

O O oo O O O O
Mogerb o N |88 B S B | S

o o — — — — — N

N N AN N N N N N

a a [ala) [a) =) la) oo

= = E = = = = E

) ) 5D o) D o} oo
[nckpeTmsaums
npu Beibopke B [500 [500 [500 [500 |1 1 1
pexume MBb16/|MBbI6/|MBbI6/[MBbLIO/[BBIG/ [BBIG/ [BHIG/
peanbHoro c c c c c c c
BpEMEHU
[nckpeTmsaums
B 50 50 50 50 50 50 50
akBMBaneHTHoMm |[IBbIG/ |BbIG/ [BLIG/ |BLIG/ [MBLIG/ [BLIG/ |BLIG/
pexuve c c c c c c c
BblGOPKU

Yucno ocuunnorpamm, no KOTOPbIM NPOBOANTCS
YcpeaHeHne ycpenHeHue npu Bbibopke MOXeT ObITb BbIOpaHO
n3 psiga 3HadeHun: 2, 4, 8, 16, 32, 64, 128 n 256.

Bxoabl

Mo noctosiHHomy Toky (DC), no nepemeHHOMY

Passs3ka Bxona TOKYy (AC), 3amblkaHue Ha 3emnio (GND)

BxogHou nmne- 1 MOwm * 2% napannensHo ¢ 18+3 n®
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[aHC +(4% x (nokasaHue+cmellyeHue) + 1% x cmelle-
Koadhdpmumentsl  |0,01%, 0,02%, 0,05%, 0,1%, 0,2, 0,5%, 1x, 2%, 5%, 10, Hue + 0,2 mB)

ocnabnexus wyna [20x, 50%, 100%, 200x, 500x, 1000x Mpu pa3sepTke 5 MB/gen~200 mB/gen: +2 mB
MakcumanbHoe Mpu pa3septke 200 mB/gen~20 B/gen: +50 mB
HanpshkeHne gggf%mf:ﬁ;ﬂi’::ﬁ::? 1000 B ToyHoCTb Mpwn Tex e HaCTpoWKax 1 YCroBUSX OKpYXKatoLLen
BXOJHOrO cuUrHana n3MmepeHus cpeabl v NpU YCpeAHEHNN 3aperncTpmpoBaHHbIX

[opu3oHTanbLHas cuctema

HanpsbkeHus (AV)
(pexum BbIGOPKM

ocuunnorpamm no N=16 pa3HoCTb NOTEHUManos
(AV) mexpy OBYMS TOUYKaMM OCLMMIIOrpamMmei:

[nanasoH
KoadppmumneHTa
ropu3oHTanbHon
pa3BepTKM

2 Hc/pen-50 c/pen

C yCpegHEHNEM)

+(3% x nokasaHue + 0,05 gen)

3anyck

MHTepnonauns
OCLMIIIOrpammbl

Sin(x)/x

YyBCTBUTENLHOCTD
3anycka

<1 pen

TOYHOCTb BPEMEHHOM
LuKanbl

<+(50+2xcpok akcnnyaTauum)- 108

[unana3oH ypoBHeNn

BHyTpeHHun: £10 gen. oT ueHTpa aKkpaHa

3anycka

BHewHun: +3 B

[nvHa 3anucu

2x512k TO4EK BbIOOPKM

'nybuHa namsTu

OpauH kaHan: 64k, ABa kaHana: 32k

TOYHOCTb 4acTOThI
AvckpeTU3aumumn u
BPEMEHW 3a[1EPXKKN

+50-10

MorpeLHoCTb YPOBHS
3anycka (TunnyHas),

BHyTpenHuia: +(0,3 gen x B/gen)
(B npegenax + 4 gen ot LeHTpa gucnnes)

npumMeHuma ans
CurHarnoB ¢ ppoHTamu
=20 HC

BHelwHun: £(6%+40 mB)

TOYHOCTb M3MepeHUst
BPEMEHHbIX
npomexyTkoB (AT) npu
NosHoW nosoce
nponyckaHusi

OAanHoYHas: +(MHTepBan AucKpeTuaa-
umn+50-10 x nokasaHue + 0,6 Hc)

YcpegHeHune no >16 ocuumnnorpammam:
+(nHTepBan auckpeTtnsaumn+50-10° x noka-

3aHue + 0,4 HC)

Bo3moxxHocTn
npeaBapuTenbHoOro
3anycka

HopmanbHbIN pexxnm/pexmnM CKaHMPOBaHUS;
npeaBapuTenbHbINA 3anyck K 3anyck ¢ 3a-
[EepXKOW, perynupyemas rnybuHa npeasapu-
TenbHOro 3anycka

[lnana3soH 3afepxku
3anycka

80HC—-1,5¢C

BepTtukanbHas cucrema

YcTaHoBKa ypoBHS
3anycka Ha 50%

PyHKUMA NPMMEHUMA, ECIU YacToTa BXOAHO-
ro curHana coctaBnsieT He meHee 50 Iy,

(TMNNYHas)
Y ¥ X ABTOMATUYECKUI, HOPMarbHbIi un
+ O + x x| X Pexum 3anycka KK, HOp KAy
—~ P ~ P i wi (OQHOKpaTHbIN)
Q S| &8 Q 8 Q Q BbicokoyacToTHas
Mogens 9 5N |122| © =] S || CurHanbl 3agepxku 3anycka sbiiie 80 kI,
S S |88 N N N N g 3Ha,qep>KKa 3anycka
N3KOYacToTHas
= E | EE = = = = CurHanel 3agepxku 3anycka Hke 80 kI
) > | D> o) o] o] oo 3aJepka sanycka Aep y 4
Monoca 50 | 70 | 100 | 150 | 100 | 150 | 200 ?a"yc" no PPOHTY (edge)
NponyCKaHMs My | My | Mg | mrg | Mg | mrg | Mg un dpoHTa anyck No HapacratoLemy PPOHTY, N0 HUC-
Bpems nagatoLiemy poHTy, No HapacTatoLemy u
HApACTaHUS HucnagatoLemy OpoHTY
cpoHTa <7 Hc|<7 He [£3,5Hc|<2,4Hc|<3,5Hc|<2,4Hc|<1,8HC 3anyck no AnuTenkHocTM UMnynkea (pulse width)
UMnynbca Ycnosue 3anycka >, <, ><
(TMNU4HOE) MonsapHocTb [INMTEenbHOCTb NONOXWUTENBHOrO MMNYNbCa,
Ynchno kaHanos 2 2 2 2 2 2 OUTENbHOCTb OTPULATENBHOMO MMMYNbCca
NMTENbHOCTb
PaspsigHocTb A 20 HC =10 ¢
aHanoro- 8 6ur My NEGA
LMdPOBOrO 3anyck no CKOpocTU u3MeHeHusi curHana (slope)
npeobpasoBaTens Ycnoswue Ha CKOpoCTb HapacTatowuii (6onbLue, MeHbLLUe, B 3a-
[nana3oH N3MeHeHusi curHana [aHHOM JnanasoHe)
koadbduumeHTa Yb6biBatowwmii (6onblue, MeHbLue, B 3aAaH-
pduuneHTa {4\ \B)non 20 Blnen (c warom 1-2-5) L ( A
BEpTVKanbLHON HOM [nanasoHe)
pa3BepPTKM OnuTenbHOCTb 20 Hc-10cC
nanasoH o i
[ > +8 neneHuit 3anyck no BugeocurHany (video)
cMeleHna YyBCTBMTENBHOCTD 2 nenenus B
OTknoyaemoe 3anycka (TunuyHas)
orpaHuyexHne CraHpapT MopaepxuBatoTca BMAeOCUrHanbl cTangap-
nonocel BuaeocurHana v yucnoftos NTSC n PAL.
nponyckaHus 20 Mrry CTPOK B Kaape [OvanasoH Homepos cTpok 1-525 (NTSC) u
aHanorosoro 1-625 (PAL)
curtana MoouyepeaHbIin 3anyck
(Tnuioe) — MoouepeaHbIn 3anyck |10 POHTY, NO ANUTENLHOCTY UMMYNbCa, Mo
HuskovacToTHBIN BUAEOCUrHAMY
npepen npu
a3Bsi3Ke Mo
ﬁepemeHHomy <5 'y Ha Bxoge BNC N3mepeHus
TOKy (M0 YPOBHIO - Pa3HocTb HanpskeHun (AV)
-3 1b) mexay Kypcopamu,
y = . NpOMeXyTok BpemeHu (AT)
MorpelwHocTb +3% npu BepTUKanbHOW passepTke 5 PyuHom pexum MEXz1y Kypcopamm
koacbcpuumenTa  |MB/oen~20 B/gen nepecveT (AT) B oépaTHoe
ycuneHus onsi +4% npu BepTVKanbHON pa3BepTke aHauenve B repuax (1/AT)
NnocTosiHHOro Toka |1 mB/pen~2 mB/gen KypcopHble Y ———————
Korpa BepTukankHoe cmelleHme Hynesoe n Pexunm cnexennsa [BpeMeHn Ans ToYek ocumnno-
MorpelwHocTb ycpegHeHue BbinonHseTcs no N216: rpamMmbl
n3MepeHus +(4% x nokasanve + 0,1 gen. + 1 mB) npu pas- TI0NyCKaGTCH OTOBPAKERE
NnocTosiHHOro Toka |BepTke 1 mB/gen~2 mB/gen Pexum aBTOmaTu- " pc}:)pa NPV ABTOMATUYECKIX
(B pexvme +(3% x nokasanue + 0,1 gen. + 1 MB) npu pas- YECKUX U3MEepeHuin w):fxme CHUSIX
BbIGOPKY C BepTke 10 mB/gen~20 B/nen p
N3mepeHne pa3maxa, aMnnunTyabl, MUHUManbHOA
ycpeaHeHuem) Koraa BepTuKanbHoe CMeLLeHVe OTIMYHO OT Hyns
. ABTOMaTUYeckne [ro, MakcMmanbHOro, cpefHero, cpeaHekBaapad
N ycpeaHeHve BbInonHaeTcst no N=16:
TUYHOTO HanpsXKeHWs, HanpshkeHWs BepLUnHbl W
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OCHOBaHWA WMMMynbca, MOMyCyMMbl BEPXHEro W
HWKHEro YpOBHS, Nrowiaau, nnowaan 3a nepuoa,
oTpuuaTtensHoro Bblibpoca nepesd (PpoHTOM KM
nynbca, MNOMOXWUTENbHOrO BbIOpoca Ha POHTE
UMnynbca, 4acToTbl, Nepuopa, AnNUTENbHOCTY
HapacTaroLiero 1 HvucnagatoLero poHTa, Momno-
XKUTENBHOIO M OTpULATENbHOrO MMMNYNbCa, Moo
XKUTENbHOrO U OTPULATENBLHOTO KO3 PMUNEHTS
3anonHeHuns, asbl, pasHbiX TUMOB 3a4EPXKKU
FRFR, FRFF, FFFR, FFFF, FRLF, FRLR, FFLR|
FFLF 1 1.4. (CM. nosicHeHus B pasgene 7.3)

MoTpebnaemas MakcumaneHas 100 B-A
MOLLHOCTb

MnaBkuii npegoxpaHuTens: knacc F, 1,6 A,
MpepoxpanuTtens

250 B.

YcnoBsusi okpyxarowien cpegbl

Ll,eneBoe npuveHeHne 3KCI'IJ'IyaTaLIMF| B NoMeLLeHnn

YpoBeHb 3arps3HeHuns |2

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

TemnepaTypa

Yucno nsmepsie- |OTobpaxatoTcs 0o 5 BblOpaHHbIX MapameTpos
MbIX NapameTpoB |0AHOBPEMEHHO

rlpVIHy,EIMTeJ'IbHOG oxnaxaeHune BCTPOEHHbIM

Cnocob oxnaxaeHus
BEHTUMSATOPOM

Hue

. 0, 0 0,
[nanasoH OKpaH U1 NPOMEXYTOK MeXzy Kypcopamm OtHocuTenbHas patGouyas: <90% npu t° <+35°C
N3MepPEHUN BJTAXXHOCTb XxpaHeHusi: <60% npwu t° ot +35°C po +40°C
CpeaHee 3HaueHue, MaKkCUMaribHoe 3HaueHue paboyas: o 2000m
CratucTuka BeicoTta - 170 15000
MaMEpEHU MUHUMAarbHOE 3Ha4YeHue, CTaHAapTHOE OTKIOHe xpaHeHus: Ao 15000m

MaCCOFaGapMTHbIe XapakTepUCTUKU

A3blk MHTEepdenca  |Pycckuii, aHIMUNCKUI, KUTAaNCKUN

BbixogHou nHTepdenc

CrangapTHas USB-xocT, USB-ycTpoicTBO, NOPT BHELLHETO
KOHurypaums nyckooro curHana EXT Trig, uHtepdenc

dyHKLUMNM 4oNycKoBOro koHTpons Pass/Fail
HononHutenebHble  |Mogynb mynbTumetpa (UT-M12), nHtepdeinc
onummn nokanbHon cetu (LAN)

O6Lue TexHu4Yeckue XapakTepUCcTuku

Bbixoa koMneHcaumm wyna

BbixogHoe 3 B (pa3max) npu Harpy3ke =21 MOm
HanpshkeHne (TUNM4YHoe)

10 Iy, 100 Iy, 1 'y (no ymonyanuio) 10

YactoTa (Tunm4Has)
Ky,

WCTOYHUK NnUTaHUsA

HanpshkeHne nutaHus |~100-240 B (donykryaunn £10%), 50/60 'y,
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MaTtemaTunyeckue onepauum Pa3mepbl 306 mMm x 138 MM * 124 MM (LLMPUHA X BbICO-
Onepauun Hag A+B, A-B, AB, A<B, FFT (BM) Ta X rmy6uHa) _
ocuunnorpaMmamu Macca bes ynakoBku: 2,5 Kr, C yNnakoBKOW: 3 Kr
OKOHHbIE (hyHKLMK
npsiIMOyronbHoe, XaHHWHra, bnakmaHa, XammuHra

ans bro PekoMeHAyeMasi YacToTa KanmbpoBku
BepTukansHas PekomeHoyemasi yactoTa KanmbpoBkM — pa3 B rog,
wkana pesynbTaTa|B (ckB.), Ab (ckB.)
BrNo
Lindpposon BbICOKOYACTOTHBIN, HU3KOYACTOTHbIN, Maega 15
duneTp nofasneHve nonockl MPUNOXEHNS
CoxpaHeHune AaHHbIX Mpunoxenue A:
Hactportku Bo BHyTPeHHIo namsaTh (20 Habopos), Ha BHeLL- MpuHaanexHocTu

Hu USB-Hakonutens (200 HabopoB)
OcumnnorpamMmbl |Bo BHYTpeHHIo0 namsiTb (20 LWTYK), Ha BHELLHWIA UTD2052CL+ (50 MI'w)

USB-Hakonutens (200 WwTyk) UTD2072CL (70 MI'u)
®daiinbl AaHHbIX  |BO BHYTPEHHIOKW NamsThb UTD2102CL+ (100 MI'y)

(20 wryk), Ha BHewHu USB-HakonuTens (200 UTD2102CL PRO (100 MI'w)

LITYK) Mopenb UTD2152CL (150 MI'w)
MN3o6paxeHne Ha BHewHnin USB-Hakonutens: 200 cannos B UTD2102CEX+ (100 MI'w)
akpaHa (*.BMP) |dopmate BMP UTD2152CEX (150 MI'y)

UTD2202 PRO (200 MI'u)
YacroTomep UTD2202CEX+ (200 MI'y)
PaspsaHocTb 6 6ur LLIHYp MUTaHMS, COOTBETCTBYIOLLMIA MECTHBIM
YyBCTBUTENbHOCTH <30 B (cpegHekBagpaTu4Hoe) cTaHaapTam
0,
ToyHocTb (TnnyHas) |+0,051% (+ 1 cumeon) CraHaapTHbIe USB-kabens (UT-D14)
NPUHaAIeXHOCTU
Ovcnnen Mapa naccuBHbIX Wynos (50 MIMy) / (150
Tun YKugkokpuctannuyeckui ¢ gmaroHansto 178 MIy) / (200 MI'w)
MM (7 SHOMMOB) [ononHuTenbHble
PaspelueHme 800 (no ropusoHTanu) x 480 (no BepTukanu) nNpUHaAnNexHocTn Moaynb mynbtumeTpa (UT-M12)
nvkcenos (RGB) (3a oTAenbHyto nnarty)

LIBeTHOCTb LiBeTHON
ApkocTb Perynupyemas (uset) Mpunoxexue B: Yxoa n unctka
oToBpaxeHus 1) O6lwee o6CNyXMBaHNE
ocunnorpamMmbl He xpaHuTe u He ocTaBnsiite ocuunnorpad B MecCTax, rae XUKo-
(TunuyHas) . KPUCTamNNMYECKMil UCTINel B TeUeHWe ONTENbHOTO BpeMeHn Gyaet
WHTeHcMBHOCTL 300 ka/m NOABEPXKEH BO3AENCTBMIO MPSMbIX CONHEYHbIX JTyYe.
NOACBETKU MNpeaynpexaeHue: Bo nsbexaHue yuepba ocumnnorpady Mnu uy-
(Tvnuynas) nam He gonyckamte nonagaHvue Ha HUX CNpeeB, XUOKOCTEN N pacTBo-

putenen.

2) Yucrka

MpoBepsnTe ocumnnorpad M Wynbl C YacTOTOW, COOTBETCTBYIOLLEN
ycrnoBusaM paboTbl. [ANs OYNCTKM HapPYXHOW MOBEPXHOCTU OCLMIIIO-
rpaca BbINOMHNUTE creayoLne AeACTBUS:

1) Msirkoii TkaHblO yaanuTe Mbiflb C NMOBEPXHOCTU ocuunnorpacda u
wynoB. ByabTe OCTOPOXHBI NPU OYUCTKE CTeKNna AWCnies, YTobbl He
OCTaBWTb LiapanyH Ha ero NoBepXHOCTW.

2) MpoTpute ocuunnorpad BRaxHOW TKaHbl, NpeaBapUTENbHO OT-
KMounB nuTaHue. Mcnonb3ynTe YMCTylo BOOY WU MSATKOe Motollee
cpeacTBo. Bo usbexaHve nospexaeHWs ocuuniorpadga unu Lynos
He ncnonb3ynTe abpasnBHbIe N XMMUYECKWE YUCTALLME CPeaCcTBa.

BHumaHue! Bo unsbexaHne KOPOTKOrO 3aMblKaHWS WX MONyYeHUst
TpaBM Wu3-3a NpPUCYTCTBUS BrarM, obecneybTe MOMHY MPOCYLLKY
npubopa nepea NoAKMIOYEHNEM NUTAHUS.
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MpunoxeHue B: KpaTkoe onucaHue rapaHTMMHbLIX 06s3a-
TenbCcTB

Komnanus UNI-T (Uni-Trend Technology (China) Co. Ltd.) rapaHTu-
pyeT oTcyTCTBME AedeKToB y AaHHOro U3denust B matepuanax u pa-
60TOCNOCOBGHOCTN B TeYeHWe Tpex MeT CO [AHA NOCTaBKu aBTOPU30-
BaHHbIM AunepoM. Ecnu B usgenuu BO3HWKNA HEUCNpPaBHOCTb B Te-
YeHue aToro cpoka, komnavus UNI-T oTpemMOHTUpyeT vnu 3ameHuT
usgenve B COOTBETCTBUM C MOMOXEHUAMM rapaHTUMHbIX 0053a-
TenbLcTB

[Ina opraHv3aumn peMoHTa UMW MoMy4YeHUs MOMHOW KOMUW rapaHTum
CBSXMTECH C BnvxaniumMM OTAeNoM NpoAax 1 CepBUCHOrO OBCyXu-
BaHWsA komnaHum UNI-T.

MoMumo 0653aTenbCTB, yKadaHHbIX B 9TOM OMUCAHWWU, UMW ApPYrow
npuMmeHumon rapaHTum Komnanus UNI-T He npefgoctaBnseT HUKaKkux
SAIBHbIX UM NOAPa3yMeBaeMbIX rapaHTWi, BKMoYasa niobble nogpasy-
MeBaeMble rapaHTUK TOBapHbIX Ka4ecTB WNW NPUrOAHOCTU ANS KOH-
KPEeTHON Lenu, HO He orpaHuymBasicb umu. B mobom cnyyae komna-
HuA UNI-T He HeceT HMKaKon OTBETCTBEHHOCTM 3a HEeMNpsiMOW, cnewu-
arnbHbIA UK COMyTCTBYHOLLMWIA yLLep6.

MpunoxeHue I': CBA3b ¢ KOMNaHUen-NpoMsBoAUTENEM
[na cepBuCHOW noamepXku usgenus 3a npegenamu Kutasi cBsbxu-
TeCb C MeCTHbIM noctasukom npoaykuum UNI-T nnm ueHTpom npo-
nax.

CepsucHas nogaepxka: mHorne msgenus UNI-T npegycmatpusatot
OONOSHUTENbHbIE MMaHbl PaCLUMPEHHOTO FapaHTUIMHOTO cpoka Wnn
cpoka kanubpoBku. 3a nogpobHOCTSAMU 0BpaTUTECH K MECTHOMY MO-
cTaBLuky npoaykumn UNI-T unu B LeHTp npoaax.

*hkKk

B HacTosLLyt0 MHCTPYKLMIO MOTYT GbITb BHECEHbLI M3MeHEHWs 6e3
yBeOMIEeHUs
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