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KomMbuHupoBaHHble ocumnnorpadbl
KomBunHupoBaHHble ocumnnorpadsl cepumn MDO3000

= [eHepauus CMrHanoB NpPOU3BOMNbHOM OPMbI 1 CTAHAAPTHbIX
(DYHKLMIA (ONLMOHaNBHO)

- 13 npegBapuTenbHO 3agaHHbIX PopM curHana
- TeHepauus curHanos ¢ yactoton 50 My
- [nwuHa 3anucu 128 000 Touek
- YacroTa auckpeTM3aLmMM reHepatopa CUrHanoB NpoM3BOIbHOM
copmbl 250 MBbi6./c
= Jlornyeckuii aHann3aTop (OnLMOHanbHbIN)
- 16 undpoBbIX kaHanoB
- [nwuHa 3anucu 10 MAH. TOYEK No BCEM KaHaram
- Paspeluenue no Bpemenn 121,2 nc

= AHanu3aTop NpOTOKOJOB (OMLMOHAIBHbIN)

KombuHupoBaHHbIi ocumnnorpad cepum MDO3000 - ato npubop, - TopaepXuBaloTcs CTaHOapTbl NOCNenoBaTenbHbIX WHH: 12C,

KOTOPbIA MOXET ObITb O4EHb MONE3EH NPU NPOEKTUPOBAHUM U OTHAAKE SPI, RS-232/422/485/UART, USB 2.0, CAN, LIN, FlexRay, MIL-
COBPEMEHHbIX KOMMIEKCHbIX AMEKTPOHHbBIX CUCTEM.JTOT ocuunmnorpad STD-1553 1 ayAvoLLutHb!

obbeaunHseT B cebe LwecTb NpUbOPOB: aHanU3aTop CnekTpa, reHepaTop 3

CUrHanoB NMPOW3BOMLHON (hOPMbI U CTAHAAPTHBIX (DYHKLMIA, MOrYECKMi = Lnchposoit onbTMeETP (6ecnnaTHo npu perucTpain npubopa)
aHanu3aTop, aHanuaaTop NpPOTOKOMOB 1 LiMpoBOM BONLTMETP/ - W3mepeHns cp.kB. nepem. 1 NOCT. HaNpsHKEHUs], CP.KB. NEPEM.
yactotomep. Ocuunnorpad cepun MDO3000 MOXHO KOHGUTYpUPOBaTH HanPsHKEHWS C MOCTOSIHHON COCTABMAOLLEN C Pa3peLLEHNEM
nog cobcTBeHHble 3agayn u 06HOBNATL. peaycMoTpeHa BOMOXHOCTb 4 pa3psga

pobaBneHmns OyHKLMIA K BbIOOPa XapaKTePUCTHK, KOTOPbIE HEODXOLNUMBI _ VI3MepeHus YacToThl C paspelLeHvem 5 paspsos

B [aHHbIA MOMEHT MK moryt NoHago0buTLCA No3xe.

Bo3moxHOCTU U NpenmMyLLecTBa
OCHOBHbIe TEXHUYECKNEe XapaKTepPUCTUKKN Y
= Bbicokas ckopocTb 3axBaTa curHanos B pexume FastAcq

= Ocuunnorpad no3BoJIAET BbICTPO HAXOAUTL TPYAHOYIIOBUMbIE aHOManuu CUrHarnos

- Mopgenu ¢ 2 n 4 aHanoroBbIMK KaHanamu

) = MaHerb ynpasnexus Wave Inspector® oBneryaet HaBuraLmio u
- Mogenu ¢ nonocoit nponyckanus 1 M, 500 My, 350 MIu, aBTOMATUANPYET NOUCK AaHHbIX CUTHana

200 My 1 100 My,
- Tonoca nponyckaxus MoxeT 6biTb paclumpena (go 1 Tw)
- YacroTa guckpeTusaumm go 5 'ebib./c
- [nuHa 3anucy 10 MIH. ToYek BO BCeX kaHanax

= 33 aBTOMaTU3MPOBAHHbIX U3MEPEHUA 1 TUCTOrPamMMbl CUTHanNa and
YNPOLLEHHOro aHanmnsa curHana

= VHTepdelic npobHukos TekVPI® nogaepxusaet akTueHbIe,
AvddepeHLnanbHbIe U TOKOBbIE NPOBHMKK C aBTOMATUYECKM
- MakcumanbHas ckopocTb 3axBata curHana BbIGOPOM [nanasoHa v eauHuUL, U3MepeHus
>280 000 ocyunnorpamm B CekyHay

. = LMpoKoaKpaHHbIi LIBETHOM AWCNNEN C AnaroHanbio 9 AiAMOB
- CraHpapTHble naccvBHbIe MPOBHMKM HANPSKEHNS! C BXOLHOW

. , (229 mm)
emkocTbio 3,9 n® 1 aHanorosor nonocoi nponyckanus 1 My,
500 My nunm 250 My = Hebonblune pasmepsl n Macca — Bcero 147 Mm B rny6uHy 1 macca
4,2 kr

= AHanusaTtop cnektpa
- [nanasoH vactot

- B cranpapTHoi koHdurypauuu: ot 9 k'Y [0 BepxHer
rpaHuLibl TONOCKI NPOMyckaHus ocuyunnorpada

- Onuus: ot 9klMypo 3 MMy
- Ceepxwmpokas nonoca 3axsata 4o 3 Iy
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TexHuyeckoe onncaHme

= AHanwus cnekTpa

- CneumanusnpoBaHHble opraHbl yNpaBneHus Ha nepeaHen
naHenu i1l camblX pacrpoCcTpaHEHHbIX 3azad

- ABTOMaTu4eckue nuKkoBble MapKepbl Ana onpeaeneHna 4actoTbl
M amnnutyabl NUKOB CNekTpa

- PyHHbIe MapKkepbl Anga n3mepeHna HENUKOBLIX NapamMeTpoB
CuUrHana

- MCI'IOJ'IbSyeMbIe TWUNbl TPACC: HOpMarbHas, yCpeaHeHue,
yaepxaHue Makcumyma, yaepxaHne MMHUMyMa

- Pexum otobpaxeHus cnektporpamm obneryaeT BU3yanbHblil
KOHTPOb 1 aHanM3 MeaneHHO U3MEHSIIOLLMXCS COBbITUIA

- ABTOMaTM3NpOBaHHbIE N3MEPEHUS: U3MEPEHIE MOLLHOCTY
CUrHana B kaHane, koauumneHTa pasBsiski COCeHUX KaHanoB
M0 MOLLHOCTMW W 3aHUMaeMOol NoNoChl YacToT
= [eHepauus curHanos NpPOU3BONbHON (HOPMbI U CTAHAAPTHBIX
yHKLMIA
- TeHepauws 3agaHHbIX cMrHanoB A5 6bICTPON MUTaLMN
YCTPOVCTB Npu pa3paboTke cuctem

- 3axsar curHanoB no aHarnoroBbIM UK LMGPOBLIM BXoaaM,
nepegaya 3axBayeHHbIX CUrHanoB B NamsiTb Anst
peaakTUPOBaHUS U Bbldaya OTPEAAKTUPOBAHHbIX CUTHAMNOB

- [obaBneHwue wyma k nobomy curHany 451s TECTUPOBaHUS B
HeBNaronpuUsiTHbIX YCOBUSIX
= PaspaboTka 1 TECTUPOBAHME CUCTEM CO CMELLAHHBIMM CUrHANaMM

- ABTOMatmMyeckuin 3anyck, AeKOANPOBaHNE U MOUCK CUTHANoB
napannenbHbIX WhH

- MHorokaHarbHbIi 3anyck o BPEMEHW YCTaHOBKM W yaepKaHus
- Pexum BbicokockopocTHoro 3axsata MagniVu™ obecneunsaet
paspeLleHne no Bpemenmn 121,2 nc Ans LmdpoBbIX KaHanos
= AHanu3 npoToKonos

- 3anyck, AekoaMpoBaH1e 1 aBTOMATUYECKHIA NOMCK
COAEPKMMOTO NakeToB Hanbomnee PacnpoCTPaHEHHBIX
CTaHAAPTOB NOCreAoBaTeNbHbIX LWKH NpU pa3paboTke
BCTPauUBaAEMbIX CUCTEM.

- OKcnopT Tabnuu 4eKoaMpoBaHUs MPOTOKOMOB, UCMOMb3YEeMbIX
npu AOKYMEHTUPOBaHUN pe3yrbTaToB
= Lincposoit BONLTMETP U YacToToMep

- bBbicTpas Bu3yanbHas npoBepka U3MepeHHbIX 3HaYeHUI
HanpsKeHUs 1 4acToTbI

- [padwmyeckoe npeacTasneHne MHGopmaLmum o CTabunbHOCTY
U3MepeHus

= B0O3MOXHOCTb NOMHOrO 06HOBNEHMS

- [obaBneHne yHKLMOHANbHbLIX BO3MOXHOCTEN, YBENNYEHNE
nonockl NpomnyckaHus ocuunnorpada Unu AuanasoHa 4acTot
aHanu3atopa CrekTpa B COOTBETCTBUM C BaLLINMMU
TpeboBaHMAMM UnK BLOIKETOM.

OononHutensHoe nporpammHoe o6ecnevyeHune
= AHann3 UCTOYHWKOB NUTaHMSA

L KOHTpOJ’Ib npeaenbHbIX 3HAYEHNN 1 TecTupoBaHue no macke
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TpeOyloTcsa ny4wme xapakTepucTukn?

Tpebyemcs ysenudume duana3oH Yacmom aHanusamopa cnekmpa?
Tpebyemcs 00HOBPEMEHHO aHanu3uposamsb aHano2oeble, yugposbie u PH
cueHanbl?

Tpebyemcs ysenuyume OnuHy 3anucu unu pasmepsi oucnies?

OueHunTe BO3MOXHOCTb NpUMeHeHmst ocumnnorpadia cepum MDO4000B
www.tektronix.com/MDO4000

» BCTpOEHHbI aHann3aTop CrekTpa ¢ AnanasoHoM YacToT ao 3 Iy unm go
6y

» OpHOBpEMEHHbIN 3axBaT aHanorosbIX, LUgpoBbix 1 PY curHanos

» [1nnHa 3anucy 20 MIH. Toyek

» [ucnneit XGA ¢ aunaroHansto 10,4 groiima

Ocuunnorpad

Ocuunnorpad cepum MDO3000 — aTo ocuunnorpad BeICOKOMO kracca ¢
pa3Ho06pasHbIMU PYHKLMSMI NS YCKOPEHWS KaXJO0ro Tana oTnagkv —
0T BbICTPOro obHapyXeHWs 1 3axBaTa aHoOManuil 4o Noucka B 3anucy
ocLMNNOrpaMMbl UHTEPECYHOLLMX COBBITMIA, aHanM3a xapakTepucTuk
co6bITWI N NOBELEHMS UCCIIELyEMOr0 YCTPOMCTRA.

TexHonorus undpoBoro nroMmHocopa ¢ peXxmMmMom
3axsaTta FastAcq™

[ns Toro YTo6bl YCTpaHWUTL NPOBNEMy, HyXHO ee NoKanu3oBaTb.
Kaxaomy nHxeHepy-KOHCTPYKTOPY NPUXOANTCSA TPaTUTL BPEMS Ha MOUCK
npobnem B pa3pabaTbiBaEMOM YCTPOICTBE, YTO, MPU OTCYTCTBUM
HeoBX0ANMBIX MHCTPYMEHTOB, NpeBpaLLaeTcs B BECbMa YTOMUTENbHBIN
W TPYLOEMKMIA NpoLece.

TexHonorus LmdpoBoro NtoM1MHodopa no3sonseT 6bICTPO OLEHUTb
WCTUHHbIE MPOLIECChI, MPOUCXOASALLME B UCCRELyEMOM YCTPONCTBE.
BonbLas ckopocTb 3axaata B pexume FastAcq — bornee

280 000 ocuyunnorpamm B cekyHay — 06ecneqnBaeT BbICOKYH
BEPOSITHOCTb BbICTPOro 0BHAPYXEHWUS KPATKOBPEMEHHO BO3HUKAOLLNX
npobnem B LMGPOBbIX CUCTEMAX: PAHTOB, FUTYEN, HAPYLLEHMI
CMHXPOHM3aLMN U MHOTUX APYTUX.

IpafaLmst ApKOCTY ANS MHOMKALMM YacTOTbI NOSIBEHUS PEaKAX
NEepexof0B OTHOCUTENBHO CPEAHECTATUCTUYECKUX XapaKTEPUCTIK
CMrHaNoB NO3BOMSIET YNYYLLUTL 0TOBpakeHWe peakux cobbiTuit. B
pexuMe 3axBaTa FastAcq ans oToBpaxeHus ocumnmorpamm
MPUMEHSIOTCS YETbIpe LIBETOBbIE MannTpbl.

L] TeMnepamypHaﬂ nanumpa ucnonb3yeT LIBETOBOE KOAMPOBaHME AnA
MHOWKaLMK YaCTo NoABNALLNXCA cobbITHi ¢ NOMOLLIbIO TennbIX



LiBETOB (KPaCHBIN W XENThIN) 1 peaKo NOSBNSIOLLMXCA COBLITUA — C
MOMOLLIbIO XONOAHbIX LBETOB (CUHWUA 1 3€NEHbIN).

= CnexmpasbHasi nanumpa ucnonb3yeT LIBETOBOE KOAMPOBaHWE Ans
WHAMKALMW 4aCcTO NOSIBMSIOLLMXCS COBBLITUI C NOMOLLbH XONOAHBIX
L|BETOB, HANPUMEP CUHETO LBETa, U PeAKO NOSBNSOLIMXCS COObITHIA
— C MOMOLLBIO TeNrbIX LBETOB, HANPUMEP KPACHOrO LiBeTa.

= HopmarnbHasi nanumpa ucnonb3yeT CTaHAAPTHBIA LBET KaHana
(HanpuMep, XenTbIi ANS NEPBOTO KaHana) ¢ rpagaumeit SpKocTy
ANS UHOMKALMKM 4acToTbl NOSIBNEHMs cobbITUIA, Npudem bonee
BbICOKasl IPKOCTb COOTBETCTBYET YaCTO NOSBNANLMMCS COBBITUAM.

= VlHeepmuposaHHas nanumpa ucnonb3ayeT CTaHAapPTHbIA LiBET
kaHana c rpagauueii SipkocTu Ans MHAMKALMM YacTOTbl MOSBIEHNS!
coBbITUit, Npuyem 6onee BbiCOKast APKOCTb COOTBETCTBYET PEAKO
MOSIBNSIOLLUMCS COOBITUAM.

3a cyeT 9TOoro cpasy BbILENSIOTCA YacTo NOSBMSOWMECS COObITUS UNK,
B CMyyae HeMepuoam4eckiX aHoMarnui, pesiko NosBRsKLWMECs COBbITHS.

Bo3mMOXHOCTb BbIGOpa HECKOHEYHOTO UMK PEryINpyemMoro BpeMeHH
nocrnecBeyeHIs No3BONsieT 3a4aBaTb Bpemsi HabntofeHus
OCLMNNOrpaMM Ha AUCTINee U NOMOraeT ONpeaensiT YacToTy
NOsIBNEHS aHOManu.

TexHonorus UnuepoBoro NoMUHOGOpa ¢ pexnmom 3axeata FastAcq nogaepxusaiot
ckopocTb 3axsata bonee 280 000 ocuyunnorpamm B cekyHay 1 oTobpaxeHue
rpafaLuit SpKkoCTM B PEXUME PearnbHOro BPEMEHM.

3anyck

OB6HapyxeHWe HeMcrnpaBHOCTM YCTPONCTBA — STO NMULLb NEPBbIN Lar.
Tenepb HYXHO 3aXBaTUTb MHTEPECYIOLLEE COObITME, YTOOLI YCTAHOBNTL
MPUYKHY ero BO3HUKHOBEHUS. B ocumnnorpade cepun MDO3000
npesycMmoTpeHo bonee 125 kombuHaLwin 3anycka, 0becneumBaroLmxX
MONHbIA HABop BapuaHTOB AMs YCKOPEHUS MOWUCKA UHTEPECYIOLLEND
coBbITNS. 3anyck MOXET OCYLLECTBMATLCA MO PaHTY, NOTUYECKON
KOMBMHALMW, LNMTENBHOCTY UMMYNbCa/TNNTYa, HapYLLEHWIO BpEMEHM
YCTaHOBKYW 1 BPEMEHM YAEPXaHWs, NocneaoBaTenbHbIM NakeTam 1
AaHHbIM NapannenbHoit WiHbl. brarogaps anuHe 3anucy 4o 10 mAH.
TOYEK, MOXHO 3aXBaTblBaTh CPa3y HECKOMBKO MHTEPECYHOLNX COBLITUA 1
[axe ThiCA4YM NocneoBaTENbHbIX NAKETOB C COXPaHEHNEM BbICOKOTO
paspeLLeHNs, NO3BONSIOLLENO feTarnbHO paccmMaTpuBaTh Membyailume
noppoBHOCTH curHana.

KombuHmpoBsaHHble ocuunnorpadsl — cepus MDO3000

Bonee 125 kombuHaLyin 3anycka obrieryaioT 3axsaT MHTEPECYIOLLEro CoBbITUS

MaHensb ynpasnexnus Wave Inspector® gns
HaBUraumm n aBTOMaTU4ecKoro nomcka

Bonbluasi AnvHa 3anu1cy No3BONSIET NPU OQHOM 3axBaTe MonyYath
ThICSYN SKPaHOB UH(oPMaLMK. C noMoLLbto NaHen ynpasneHus Wave
Inspector, npeacTaBnAIoLLEN fy4llee B 0TPacn CPECTBO HaBUraLun 1
aBTOMaTKYECKOrO MouCKa, MHTEpeCytoLLMe COBLITUS MOXHO HAXOMWTL 33
CYUTaHHbIE CEKYHADI.

Zoom Position: —0.00 3
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Manenb ynpasnenus Wave Inspector obecneunBaeT HenpeB3oHaeHHyH0

3 eKTUBHOCTb NPOCMOTPA, HABUraLMK 1 aHanuaa gaHHbIX. [oBopauMBas BHELLHIOW
py4Ky naHopamupoBaHus (1), MOXHO NponMcTaTh BCe TOYKM 3anucu. MepemellieHne
113 Hayana B KOHeL, 3aiMeT CYMTaHHbIE CeKyHAbI. A Cr Bbl YBUAENN HEYTO
WHTEpecHoe 1 XoTuTe noppobHee aTo paccMoTpeTb? MpocTo noBepHUTe
BHYTPEHHIOI PyuKy MacluTabuposaHus (2).
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TexHuyeckoe onncaHme

MacwTtabupoBaHue/naHopamupoBaHue (Zoom/Pan)

CneupanbHas caBOEHHast NOBOPOTHAs pyyka Ha NepesHer naHemm
No3BOMSET UHTYUTUBHO YNpaBnsTb MacluTabupoBaHuem u
naHopamupoBaHueM. BHYTpeHHAs pyyka ynpaBnseT koapduLMeHToM
YBENNYEHNS (NN MacLTabupoBaHWEM); MpK €€ NOBOPOTE MO YaCOBOW
CTpEesIKe BbINOMHSAETCA PACTSHKEHNE CUrHana ¢ NOCTENEHHbIM
nepexogoMm k 6oree BbICOKMM kO3(ULIMEHTAM YBENUYEHIS, a Npu
MOBOPOTE NPOTUB YaCOBOW CTPESKN KOI(M(MDULMEHT yBENUYEHUS
NOCTENeHHO yMeHbLLIaeTCs 0 0TKMoYeHUs Macltabuposaqus. Bam
fonblue He NPUAETCS OTKPLIBATb HECKOMBKO MEHIO A4St HACTPOIIKM
macLTaba nobpaxerus. BHeLIHsS pyyka nepeMeLLaeT okHo 063opa no
curHany, no3sonsist GbICTPO AOCTUYb HYXHOTO (pparMeHTa
ocuunnorpamMmbl. Kpome Toro, BHELLHSS pyyka OCHaLLeHa MexaHU3MoM
0DpaTHOM CBSA3M, KOTOPbI NO3BONSIET KOHTPONMPOBATL CKOPOCTb
naHopamupoBaHusa ocuunnorpamMmbl. Yem Gonblue Bbl NOBOpauMBaeTe
BHELLHIOK pyuKy, TeM BbICTpee nepemeLLaeTcs OKHO MpocMoTpa.
HanpasneHue naHopaMMpoBaHUs U3MEHAETCS NPOCTLIM NOBOPOTOM
PYYKU B [IPYTYIO CTOPOHY.

Monb3oBaTenbCcKkne MeTKu

HaxmuTe kHonky Set Mark (YcTaHoBUTb METKY) Ha NepeaHeit naHenwm,
4T0ObI OTMETUTbL OFHO MIM HECKOMNBKO MECT Ha ocuunnorpamme. ns
ObICTPOIA HaBUraLWKM MEXY METKAMM AOCTATOYHO HaXaTb KHOMKM
Previous (Ha3ap) (<) u Next (Bnepen) (—) Ha nepeaHeit naHenw.

Mownck no meTkam

Knonka Search (Mouck) no3sonsieT aBToMaTyecku npocMaTpueaTh
ANWHHbIE 3aXBayeHHble yparMeHTbl 1 BbINOMHATL NOUCK ONPeAeneHHbIX
nonb3oBaTenem cobbiTuit. Bce nosiBneHust 3aaaHHoro cobbitis
MOMEYAOTCS NOWUCKOBLIMW METKAMM, MEXY KOTOPbIMU MOXHO
nepemeLLaThCsi C NOMOLLbI0 KHOMOK NepeaHeit naHenu Previous
(Hazag) (<) n Next (Bnepea) (—). BoamoxeH nouck (poHToB,
UMMYbCOB/IMUTYEN ONpeLeneHHoN ANUTeNbHOCTH, 3aaHHOTO BPEMEHM
OXWAAHWS, PAHTOB, NOTMYECKMX KOMOMHALMIA, BDEMEHN YCTAHOBKM W
yAEepXaHus, nepeaHero/3agHero poHTa onpeaeneHHoi AnuTenbHOCTH
ANs napanmenbHbIX WWH 1 CONEepXUMOro nakeTos WwiH 12C, SPI,
RS-232/422/485/UART, USB 2.0, CAN, LIN, FlexRay, MIL-STD-1553
naketa ayavogaHHbIx. CobbITvs, HakAeHHbIE NPY aBTOMATUYECKOM
nomcke, otobpaxatoTcs B Buae Tabnuusl cobbITuii C METKaMM Noucka.
Kaxpoe cobbiTie cHabXeHO METKO BpemMeHu Ans obneryeHus
M3MepeHUiA BpEMEHHbIX NapaMeTPOB MeXAy COBbITUSMA.

Limit

3.0000ps

MepBbii atan noucka: Onpefenerne cobbiTus ANs noucka.
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Bropoit atan nowucka: MaHenb ynpasnexns Wave Inspector nossonset
aBTOMATMYECKM MPOCMATPMBATH 3aNNCh U NOMeYaTb HaiAeHHble CobbITus BenbimMu
TpeyronbHukamu. Tenepb MOXHO NepemeLLaTbcs Mexay COBbITUSIMIA C MOMOLLbIO
kHonok Previous (Hasag) n Next (Bnepeg).

o

=]
File Details

TpeTuin aTan noucka: CobbiTis, HaaeHHble npn aBTOMaTU4ECKOM MOUCKe,
0T06pa)KaKJTCFI B BUAE TaﬁJ'IMleI cobbITHit ¢ MeTkamu noucka. Kaxpnoe cobbitne
cHabxeHo MeTkoN BpemeHu ana obneryexms 13MepeHuin BpEMEHHBIX NapaMeTpoB
Mexay coBbITUAMY.

AHanus ocuyunnorpaMmm

[inst TOro YTo6bI NPOBEPUTL COOTBETCTBUE TEXHUYECKUX XapaKTEPUCTUK
MpOTOTUNA ero MporpaMMHON MOZeni 1 yGeanTsCs B TOM, YTO OH
cnocobeH peluaTh NocTaemneHHbIe Nepes HAM 3afayn, HeobXoauMo
MpoaHannanpoBaThb BCe pexuMbl paboTbl. ITa 3agada MoxXeT
notpe6oBaTh camblx pasHOOGPa3HbIX N3MEPEHMIA — OT MPOCTON
MPOBEPKM BpEMEHM HapacTaHust U AfIUTENbHOCTY MMMYIBCOB A0
CIOXHOTO aHann3a BHOCMMOTO 3aTyxaHusi U MCCIIef0BaHNS UCTOYHUKOB
LUyMOB.

Ocuunnorpad npeanaraeT Bceobbemniowmint Habop BCTPOEHHbIX
CpefACTB aHannsa, BKNovas NPMBSA3aHHbIe K CUrHary v akpaHy Kypcopbl,
aBTOMATU3NPOBaHHbIEe U3MEPEHNS, pacLUMPEHHbIN Habop
MaTemaTM4ecknx PyHKLMA, B TOM YUCTe PeAaKTOp YPaBHEHWIA,
nocTpoeHue ructorpamm, 6eicTpoe npeobpasosanue dypbe 1
Avarpammbl TPEHAOB L1151 BU3YaNIbHOrO ONpeaeneHmns U3MeHeHuil
pe3ynbTaToB CO BPEMEHEM.



KombuHmpoBsaHHble ocuunnorpadsl — cepus MDO3000

MpoekTupoBaHue u paspaboTka BUAEOYCTPOUCTB

MHorue nHxeHepsl, paboTatowye ¢ BUae0obopynoBaHUEM,
NpeanoymMTaoT aHanoroBble ocLunnorpadbl, CYnTas, YTo rpagaLmm
sipkocTu Ha gucnnee AJNT [atoT €AUHCTBEHHYIO BOSMOXHOCTb 3aMETUTh
HeKOTOpbIE MENKMe AeTanu BugeocurHana. Boicokasi ckopocTb 3axBaTta
ocuunnorpacos cepun MDO3000 B coueTaHum ¢ rpafaumsiMm ipkocTu
CUrHana npegocTaBnsieT CTOMb e MHhopMaTUBHOE M300paxeHie, kak 1
Ha 3KpaHe aHanoroBoro ocuunnorpada, 1 B TO e BPeMs No3BonseT
pasrnsgeTb 3Ha4UTENbHO Bonblue JeTanei 1 BOCNONb30BaThCs BCEMM
npeumyLLecTBamMu LIGhpoBbIX OCLMNNOrpacos.

Takue cTaHgapTHble PYHKLMK, kak pasmeTka Wkanbl B IRE 1 MB, 3anyck
Mo NOsIsIM, NONSIPHOCTb BUAEOCUTHaNa, 3anyck no cneLuansHoMy
Cepiem @ GO @ @ 600 BMOEOCUrHaIy M CUrHany BbICOKOW YETKOCTU, UHTENNeKTyanbHas

Ha ocHoBe pe3ynbTaToB aBTOMATU3MPOBAHHBIX N3MEPEHUI MOXHO [IOJ'IyLIaTb aBTOHaCTpOVIKa oansa 06Hapy)KeH|/|g BWAEOCUrHanoB, npeepaLarT
CTaTUCTMYECKNe NpeacTaBleHns XapakTepuCTuK curHana c BbICOKON OCLlVlﬂﬂorpa(bbl B camble ﬂpOCTble B 06paL|.||€H|/|V| ﬂle60pb| ans
BOCTPON3EOMMMOCTHIO. BMAEONPUOXKEHWIA. [1p1 LLMPOKOM NONOCe NPONYyCKaHWs 1
cornacosaHHo paboTe Bxoga Ha InHWio 75 Om (HET B Mogensix ¢
nonocoi nponyckanus 1 Tw), ocuunnorpacd NpeaocTaBnseT WMPOK1e
BO3MOXHOCTM A5 aHanu3a aHarnoroBbIX 1 LMGPOBbIX BUAEOCUTHANOB.
lMpeaycMOTPeEH pexuM NpocMoTpa BUAEON30DpakeHUs 41
BuaeocurHana craHgapta NTSC unm PAL.

Kaxpaoe namepenve CcHabXeHo TEKCTOM 1 CUMBOIIOM [iN1S 0B BSICHEHWS TOTO, Kak
BbIMOJIHEHO U3MEPEHME.

rI/ICTOFpaMMbI curdana aarT Bu3yanbHoe npeacTtaBneHne 00
W3MEHEHUM CUTHaNoB BO BPEMEHN. ropVISOHTaJ'IbeIe rMCTOrpaMmbl
CUrHana nonesHbl ANna aHanmnsa gXxuttepa B CUHXpPOCUrHane u

pacnpefienenus pxuTtepa. BepTukanbHble racTorpaMmbl uCnonb3ayiotes MpocmoTp BuaeocurHana craHpapta NTSC WsoBpaxeHue ¢ rpaaLmei ApKkocTH Ha
ONS aHanuaa LWyma B CMHXpOCUrHane 1 pacnpeaenenus wyma. Ha akpaHe ocuunnorpada cepun MDO3000 npeacTaBnseT Bpems, aMnauTyay v
OCHOBE VISMepeHMVI, NOJTy4EHHbIX C MOMOLLbKO TMCTOrpaMm, nony4art pacnpeaenexne Bo BPEMEHU.

aHanMTMYecKyto MHGOpPMaLMIo 0 pacnpeseneHnit rcTorpamMmmel curHana,
NO3BOJAOLLYI0 TOYHO OnpeaenaTb WUPUHY pacnpeneneHns,
cpedHekBaapaTu4eckoe OTKIOHeHWe, cpeaHee 3HadeHue u apyrune
3Ha4YeHuA.

Pt []  ofr | 4 Intel
lMpocmoTp n3obpaxeHus ucnbitatenbHol Tabnuusl NTSC "ugeTHble nonockl”. B
pexume NpocMoTpa B1aeon30bpaxeHni NpeaycMOTPEHbI aBToMaTyeckas U pydHas
perynmpoBKa spKOCTW M KOHTPACTHOCTMY.

lucTorpamma curHana, NoCTPOeHHas Mo MonoXUTENbHOMY Nepenagy MMnynbea,
rnomoraeT OLeHUTb pacnpegeneHue NonoxeHus nepenaga (MxuTTep) Bo BpemeHu. Ha
3KkpaHe 0ToOPaXatTCs YMCTOBbIE 3HAYEHWUS PE3YNbTAaTOB U3MEPEHMIA, NONYYeHHbIe
Ha 0CHOBE r1CTOrPaMMbl.
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AHanu3 NCTOYHUKOB NUTaHUA (ONLMOHAsbLHO)

MocTosHHO pacTyLuue TpebOBaHMS K YBENMYEHMIO BPEMEHN paboTbl OT
HaTapeil 1 NOMCK 3KONOMMYHBIX PELLEHUI C MEHBLUNM
3HepronoTpebneHnem 3acTaBnsT pas3paboTUMKOB MCTOYHUKOB NUTAHNS
U3MEPSTb U MUHUMM3NPOBATL KOMMYTaLMOHHBIE NoTepu. Kpome Toro,
ANs YA0BNeTBOpEeHUs Tpeb0BaHUA MEXLyHAPOLHbIX M HALMOHANbHBIX
CTaHAAPTOB Ha CUCTEMbI MUTaHMS, HEOBXOAMMO U3MEPSTb HaNPSKEHMS
MCTOYHMKOB NUTAHWUSA, YUCTOTY BBIXOAHOO CMEKTPA M YPOBEHb rapMOHMK
B LieNnsiX NUTaHus. TpaguLUMOHHO CRIOXUNOCh TaK, YTO U3MEpEHMe 3THX U
MHOTUX ApYruX napameTpoB C MOMOLLbIO ocumnnorpada OTHUMAnNo
MHOrO BpEMEHM 1 NpeaCTaBnsino coboit KponoTnMBbLIA Py4HOMN NpoLiecc.
[lononHnTensHble CPEeACTBa aHaNN3a MCTOYHUKOB NUTAHMS,
npepnaraemble ocuyunnorpacamu cepun MDO3000, cywecTBeHHO
YNPOLLAIOT 3TW onepaLyu, No3eossis GbICTPO U TOYHO U3MEPSTL
Ka4ecTBO UCTOYHMKOB NMUTAHWUSI, KOMMYTaLMOHHbIE NOTEPH, YPOBEHD
rapmoHuK, obnacte 6esonacHoi pabotsl (OBP), Mogynsuuio, nynscaLum
1 CKOPOCTb HapacTaHus Toka w1 Hanpshxkenust (dI/dt, dV/dt). MonHocTbio
BCTPOEHHbIE B OcLMnnorpad) cpeacTsa aHanmaa UCTOYHWKOB MUTaHUS
MO3BONSIOT BbINONHSATH aBTOMATU3MPOBAHHBIE M3MEPEHNS] C BbICOKOM
BOCMPOM3BOAMMOCTbIO NPY HAXaTUM OIHOM KHOMKN.

Ta6l'|V|Ll,a 13MepeHit Ka4ecTBa UCTOYHIKOB NUTaHMS. q)yHKLI,VIM ABTOMaTU3NPOBaHHOIO
N3MepeHna napameTpoB NUTaHUA NO3BONAKT 6bICTp0 W TOYHO aHann3npoBaTb Oﬁl.l.l,Me
XapaKTePUCTUKN UCTOYHWUKOB NUTAHKA.
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TecTupoBaHue NO Macke U KOHTPOrnb NpeAernbHbIX
3Ha4YeHumn (onuMoHanbLHO)

PacnpocTtpaHeHHoit 3aayeii B npoLiecce pa3paboTku CUCTEM SBMSiETCS
KOHTPO/b NapamMeTpPOB OMpeAEeneHHbIX curHanos B aToil cucteme. OguH
13 METOA0B, U3BECTHbIN KaK KOHTPOMb NpeaenbHbIX 3HaYEHNN,
3aKM0YaeTCs B CPABHEHWUN MCCNEAYEMOTO CUTHana C 3TafloHOM 3TOr0
CUrHana ¢ onpegeneHHbIMY Nonb3oBaTenem BePTUKabHLIMMI 1
rOPW30HTaNbHLIMM Jonyckamu. [ipyroi pacnpoCcTpaHeHHbI MeTog,
WN3BECTHbIA KaK TECTUPOBAHKE MO MAcKe, 3aKMIYAETCS B CPABHEHNM
“ccneayemoro curHana ¢ LWabrnoHOM U BbISIBIIEHUM MECT HECOBMAZEHWIA.
Ocuunnorpadbl cepun MDO3000 noaaepxveatot oba Metoaa, Yto
nonesHo Ans AONroBPEMEHHOM0 MOHUTOPWHIA CUTHaNoB, M3MEepPEHUs
XapaKTEePUCTUK CUrHANoB B MpoLecce pa3paboTki 1 Ans TECTUPOBaHUS
YCTPOWCTB Ha NPOU3BOACTBEHHBIX IMHMSAX. TECT MOXHO NPUBECTM B
COOTBETCTBME C BaLNMM TpeBOBaAHMAMM, yKa3aB ero S/IMTENLHOCTL B
e/HWLaX BPEMEHN UMK B YUCTIE OCLMNNIOrpaMM, ONpeaenuB nopor
CpaBHEHWS, KOTOPbI AOMKEH ObITb NPEBLILLEH AN NPU3HAHUS TECTa
HeyZayHbIM, YKa3as YMCno nonagaHuin B Macky CO CTaTUCTUYECKO
WHopMaLyen 1 onpeaenve LeNCTBUS, KOTOPbIE HAAO BbIMONHATL NPY
BbIXOZE 3a Npefenbl, HeyLayHoOM TECTUPOBAHWUM U NO 3aBEPLUEHNM
TecTa. Kak Obl Bbl HM ONpeaensinu Macky — Mo U3BECTHOMY 3TANIOHHOMY
CUrHary Wnw no cneumansHOMy UM CTaHAapTHOMY LWabnoHy — HUKoraa
elLe TecTbl "rofeH - He rogeH" Npu NoMcke aHOManuil CUrHana, Takux Kak
[NIUTYM, HE BbINOMHANNCh CTOMb NPOCTO.

Limit

Mask (
Pesxum KOHTpOns npeaenbHbIX 3HAYEHNIA, MOKa3bIBAKOLLMIA MACKy, CO3AaHHYH0 Ha
OCHOBE 3TaNOHHOrO CUrHana, 1 pe3ynbTaTbl CDABHEHUS C pearbHbIM CUrHanoMm.
BbiBoAMTCA Takke cTaTUCTUYeCKas MHOpMaLWS O TECTUPOBAHNM.

CraHpapTHble NacCUBHbIE NPOOHMKN HanNpsXXeHus

B komnnexT noctasku ocuyunnorpada cepun MDO3000 BxoasT
NacCvBHbIE NPOBHMKIN HANPSKEHUS C MUHUMAIBHON B OTPaci BXOQHON
€MKOCTbH0, He npesbiwatowein 3,9 nd. BkntoyeHHbIe B KOMMNEKT
nocTaBku NpobHUKK cepun TPP npakTMyeckn He OkasblBaoT BMMSHIS Ha
“ccneayemble YCTPOCTBA U C BbICOKOW TOYHOCTBIO MOAAIOT Ha
ocuunnorpac curHanbl Ans 3axsata v aHanusa. B cnegyiowen Tabnuue
npuBegeHbl NpobHukK cepun TPP ans kaxagon Mogenu ocuunnorpagos
cepum MDO3000.



Mogens MD0O3000 MocTaBnsembIi NPo6HMK

MDO3012, MDO3014,
MDO3022, MDO3024

TPP0250: MaccyBHbIn NpobHMK
HanpskeHus 10x, 250 MI'y OguH Ha
aHaroroBbIil kaHan

MDO3032, MDO3034,
MDO3052, MDO3054

TPP0500B: MaccumBHbIin NpoBHMK
Hanpskerus 10x, 500 MI'y OauH Ha
aHarorosblil kaHan

MD03102, MDO3104 TPP1000 MaccumBHbIA NpobHMK
Hanpskenus 10x, 1 [Ty OguH Ha

aHanoroBbIN KaHan

UHTepdenc npobHukos TekVPI®

WHTepdeic noakmioueHns npoGHukos TekVPI® cyiiecteeHHo ynpolyaet
pabory. Mpo6Hukn TekVPI® o6opyaoBaHb! MHAMKATOPAMI COCTOSIHIS 1
opraHamu ynpaBneHus, B TOM YICTe KHOMKOW BbI30BA MEHIO HACTPONKM
NPOBHMKOB, PacnoNOXEHHON HENOCPEACTBEHHO Ha Kopnyce. 3Ta KHoMka
no3BoNisieT 0To06pasnTb Ha 3kpaHe ocumnnorpada MeHto NpobHKa co
BCEMM He0H6X0AMMbIMI HAaCTpoKaMu 1 cpeacTBaMu ynpaBneHns
npo6HukoM. MHTepdeiic TekVPI® obecneunsaeT npamoe noaknioueHne
TOKOBbIX NPO6HIUKOB Be3 NPUMEHEHNS OTAEMNBHOTO UCTOYHIUKA MUTaHWS.
lMoaaepxmBaeTCs AUCTAHLMOHHOE yNpaBneHne npobH1kamu Yepes
untepdeiic USB, GPIB unu Ethernet, uto no3sonsiet rubko
1CNOMnb30BaTh UX B COCTABE aBTOMATU3MPOBAHHbIX KOHTPOIBHO-
n3mepuTenbHbIX cucteM. OT BHYTPEHHErO UCTOYHUKA NMUTaHWS Ha
pasbembl Ha nepeaHeit naHenn uitepdeiica TekVPI® moxeT 6biTh
nogaHa MoLHocTb 4o 25 Br.

Wutepdeiic TekVPI® ynpouiaeT noaknioueHne npoBbHUKOB K ocunnorpady.

MHTepdpelicbl nepeaayvn faHHbIX U AUCTaHLMOHHOIO
ynpasrieHusi npuGopom

[ns akcnopTa AaHHbIX 1 Pe3yNnbTaToB M3MepEHUI JOCTAaTOUHO
NOAKMIOYMTL ocuyunnorpad k komnblotepy kabenem USB. Bee
Heobxoaumoe nporpammHoe obecriederie — OpenChoice® Desktop 1
naHenu uHctpymeHToB Microsoft Excel n Word — BXogsT B CTaHAapTHbI
KOMMNeKT nocTaBkyu 1 obecneunsatoT GbICTPOE 1 NPOCTOE
B3aumopeiictame ¢ MK, pabotatowmum nog ynpasnenem Windows.

[ns ynpoLlenns paboTbl MOXHO UCMONb30BaTb BXOASALLEE B KOMMNEKT
noctaeku 10 OpenChoice Desktop, koTopoe obecneunsaeT
B3aumopeicTaume ocuunnorpada ¢ komnbtotepom yepes nopt USB unm
LAN ans nepegaun HacTpoek, OCLMIIorpaMm 1 CHUMKOB dKpaHa.

KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

BerpoenHoe MO e*Scope® nossonseT nerko ynpaenstb
ocuunnorpacdom no ceT Yepesa CTaHAapPTHLIA 0603peBaTenb
nHTepHeTa. Mpocto BBeauTe IP agpec unu ceteBoe nMs ocuumnnorpada,
1 B 0603peBaTene OTKPOeTCs CTpaHMLa ynpaBneHus. ITa cTpaHula
NpesoCTaBsET HEMOCPEACTBEHHYH BO3MOXHOCTb NEPEeaaYm u
COXPaHEHWS! HACTPOEK, OCLMMNOrpamMM, Pe3ynbTaToB M3MEPEHUIt 1
CHMMKOB 3KpaHa Unn onepaTMBHOrO U3MeHEeHNss HacTpoeK
ocuunnorpada.

/306paxenue gucnnes ocuunnorpadpa MDO3000 otobpaxaetcst B 0603peBatene ¢
nomousto MO e*Scope. 310 MO MOXHO Ucnonb30BaTh Ans GbICTPOro
[OKYMEHTVMPOBAHMS MPOBELEHHBIX N3MEPEHUI B BULE CHUMKOB 3KpaHa,
OCLMNIOrpaMM Uk HAaCTPOEK, KOTOPbIE MOTYT NOHAZA00UTLCS MO3XKE.

AHanusaTop cnektpa

Ocumnnorpad cepum MDO3000 — 370 nepBbIit ocumnnorpad B CBOEM
Knacce, BbIMOMHSIOLLMI (yHKLMM aHanmuaaTopa cnekTpa. Kaxabin
ocuunnorpacd 3Toi CEpUM COAEPXKMT aHanM3aTop CrekTpa, paboTaroLuii
B AManasoHe 4acToT oT 9 kIl 40 BEpXHeW rpaHuLibl Mooch!
NponyckaHu1s 4aHHoM Mofenu. [lnanasoH 4acToT aHanu3aTopa crnekTpa
noboii Mogenu MoxHoO paclumputs 8o 3 Iy (onuus MDO3SA), utobbl
BbIMONHSATbL aHANN3 CeKTpa cUrHanos 6oMbLUMHCTBA CTaHLAPTOB
6ecnpoBoaHON CBA3M.

BbICTPLIA U TOUYHbIM aHanNuU3 cnekTpa

Mpy ncnonb3oBaHUK BXOAA aHanu3aTopa cnekTpa, Aucnnei
ocumnnorpada cepun MDO3000 nepexoaunT B pexum NoTHO3KPaHHOM
0TOOpaXeH!st CUrHaNoB B YaCTOTHOM 0bMacTy.

Bce ocHOBHbIe NapameTpbl CriekTpa, Takue Kak LeHTpanbHas yacToTa,
rnonoca 0630pa, OMOpHbIit YPOBEHb 1 NOMOCA PaspeLLeHis,
HaCTpanBatoTCs Nerko 1 BbICTPO C MOMOLLbH CNeLManbHbIX KHOMOK
MEHIO Ha nepeHei NaHenu 1 KnasuaTtypsl.
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OCHOBHbIE MapaMeTpbl CrekTpa BbICTPO HACTPaUBAIOTCS C MOMOLLbHY CrieLMarbHbIX
MEHIO Ha NepeaHelt naHeny 1 knasuaTypbl.

YAo6HbIe uHTenneKkTyasnbHblie MapKepbl

B 06bI4HbIX aHaNM3aTOpax CNeKkTpa BKIOYEHNE W pa3MeLLeHne
[0CTaTO4HO 6ONBLIOTO KONMYECTBa MapkepoB Ans 0603HaYeHIs! BCEX
WHTEPECYIOLLMX MMKOB MOXET CTaTb AOBOMLHO TPYAOEMKON U
yTomuTensHoi 3agavein. Ocyunnorpadbl cepun MDO3000 noBbiwaroT
3(h(HEKTMBHOCTb 3TOMO NPOLIECCA 3a CYET aBTOMATNYECKOM PaCcCTaHOBKM
MapKepOoB Ha NWKax 1 0TOBPaXeHNst 3HAYEHNI YaCTOTbI U aMMNUTY b
ANs Kaxaoro nuka. Kpurepum nomcka nukoB MOTYT HacTpanBaThCs
nonb3oBaTenem.
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Mapkep, 0603HavatoLMiA camblil BbICOKWIA MUK, HA3bIBAETCS ONOPHLIM
(KOHTPOMbHBIM) MapKEPOM M BbILEeNseTCs KpacHbIM LIBETOM.
OtobpaxaeMble BO3Nie MapkepoB napaMeTpbl MiAKa MOTYT BbIBOAUTLCS
nm6o B BULe abcomoTHLIX 3Ha4eHuit (pexum «Absolutey), nnbo B Buge
oTHocuTenbHbIX (pexum «Deltar). B pexxume «Deltay oTobpaxarotcs
3HaYEHMs YacTOTbl M aMNAUTY/bI NMUKA OTHOCUTENBHO OMOPHOTO
Mapkepa.

[ns namepeHus HeNMKOBbIX Y4ACTKOB CMEKTPa MOXHO BOCMONb30BaTHCS
ABYMS PY4HbIMU Mapkepami. [pu BKMHOYEHWM PYYHBIX MApKEPOB OLWH
13 HUX BbIMOMHSET POfb OMOPHOTO MapKepa, No3Bonss NPOBOAUTL
n3mepeHus B NKOBOIM YacTn cnekTpa. B 3aBUCcMMOCTH OT BbIGPAHHOIO
pexuma («Absolute» unn «Deltay), noMumo 3HaueHNin YacToTbl 1
amMnnUTyabl NOKa3aHMs PyYHbIX MAPKEPOB NPELCTABNSOT NIOTHOCTL
Wwyma 1 a3osbin wym. C nomolybio dyHKUmMK «Reference Marker to
Center» («OnopHbIA Mapkep B LIEHTP») MOXHO MTHOBEHHO nepemeLLaTth
4acToTy, 0603Ha4eHHYI0 ONOPHBIM MapKepoOM, B NOMOXeHe
LieHTparbHO 4acToTbl.

”J
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ABTOMaTMYECKME MapKepbl MUKOBBIX 3HAYEHMI NO3BONAIOT HArNSAHO NPeACTaBNATL
BaXHY0 nHopmaumo. Ha PUCYHKE NOKa3aHbl NATb CaMblX BbICOKUX aMNUTYAHbIX
nukoB. OHU aBTOMaTU4YeCkn 0603HaYeHbI MapKepamu, NOCKONbKY NpesblllatoT
NopOorosble 3Ha4eHNA U BENUYHY NOKa3aTena OTKIOHEHUA; ANA KaXa0ro Mapkepa
npUBEAEHbI 3HAYEHUS MMKOBOM amnnunTyapl U 4acToTbl.

Cnektporpamma

Ocuunnorpadbl cepum MDO3000 no3gonsioT oTobpakaTtb CNeKTpbI B
BMAE CMEKTPOrpaMMbl, KOTOpas ABNSETCS UaeanbHbIM CPeaCTBOM A1
OTCNEXMBAHNS MEANEHHO U3MEHsIOLMXCs cobbITui B PY curHanax. Mo
ocu X 0TKNaAblBaOTCA 3Ha4YEHMs YacToThbl (Kak Ha 0BbIMHOM rpadiuke
npeacTaBneHus cnekTpa), no ocu Y — Bpems, a LBETOM 0603HavaeTCs
amnnnTyga.

Cnow cnektporpamMmbl (hopMUpyIoTCa criegytoLiyum obpasom. bepétcs
OJMH 3axBayeHHbIN CMEKTP U «CTaBUTCS Ha pebpoy, YTobbl co3aaTth psg
BbICOTOI B OZWH NUKCenb. KaxaoMmy nuKcento psga npucBavBaeTcs
3HaueHue LiBETa, KOTOPOe 3aBUCUT OT BENMYMHBI aMMITUTYAbI KaXA0i
4aCTOTHOM COCTABNAIOLLE CNEKTPa. XONOoAHbIe LiBeTa (CUHWUNA, 3enéHbIN)
COOTBETCTBYIOT MasbiM 3Ha4YeHUsM aMnanTyabl, a TEnnble (KENTbIN,
KpacHbIi1) — Gonee BbICOKUM. [1pn KaXOoM criegytollem 3axsaTe B
HWXKHEN YacTyu CNEeKTpOrpaMMbl NOSIBNSIETCS HOBbIA CION, a
NpezLIecTBYIOLLME CMOU CABUrAKOTCS Ha OAMH psf BBepX. Nocne
npekpalleHns cbopa JaHHbIX NoMNb30BaTENb MOXET NPOKPYTUTL BCHO
CcnekTporpamMmy B 0BpaTHOM HanpaBneHnu U NOCMOTPETL NtoBoi
OTAENbHbIA CEKTP.



B pexume cnekTporpammbl 0TobpaxatoTcs MeaneHHo uaMeHsioLmecs cobbitus B PY
CurHanax. Ha gjaHHoM pucyHKe nokasaH curHamn ¢ HeCKONbKUMM Mukami. MameHeHus
BO BPEMEHM 3HAYEHWIA YaCTOTbI U aMNAUTY/bl STUX MUKOB NETKO OTCNIEXMBAIOTCS HA
crnekTporpaMme.

CeepXxwmpokas nosioca 3axsara

CoBpemeHHble cpeficTBa 6eCnpoBOAHON CBA3M Pa3BUBAIOTCS O4YEHD
BbICTPO. B HUX YacTo UCMOMb3YKTCSH TEXHOMOMMN NaKeTHON nepeaaym
[aHHbIX W CIOXHBIE CXeMbl LiMchpoBOA MOLyNSLMK. OTW BUABI
MOZYNALMN UMEIOT O4EHb LUMPOKYHO NOMOCY YacToT. TpaguLMOHHbIE
aHann3aTopbl CNeKTpa NOCNefoBaTENbHONO (CKaHUpYHoLLME) Unu
napannenbHoro (AMUCKPETHbIE) TUNa NMOX0 NPUCMOCcOBNeHb! Ans
W1CCre0BaHMS TakUX CUrHAIOB, TaK Kak OHU MOTYT BUAETb MULLb Y3Kyto
YacTb CneKTpa B KaXKablii MOMEHT BPEMEHMU.

LLnpuHa cnekTpa, 3axBaTbiBAEMOroO 3a OAWH Lnkn cbopa faHHbIX,
Has3blBaeTCs NON0CON 3axBata. TpaguLUMOHHbIe aHanM3aTopbl CnekTpa
CKaHMPYIOT MONocy 3axBaTa B YCTAHOBMEHHbIX Npedenax ans
NOCTPOEHMS HYXHOTO U3obpaxeHus. B peynbTarte, Noka aHanusaTop
3axBaTblBaeT u o6pabaTbiBaeT OANH y4aCTOK CNeKTpa,
npeLcTaBnstoLLee MHTEPEC COBbITUE MOXKET NPONU30IATY B APYrOf YacTy
cnekTpa. bonbluas YacTb aHanu3aTopoB CNEKTPa, JOCTYMHbIX CEroaHs
Ha pbIHKe, umetoT nonocy 3axeata 10 MI'y, uHoraa ¢ noMoLLbio
L0pOroCTOALLMX ONLMA OHAa MOXET ObITb paclumpeHa go 20, 40 nnn
Aaxe 140 MIu.

B cooTBeTCTBMM € TpeboBaHMAMM COBPEMEHHBIX PY npunoxeHnit no
LUMPWHE NONOCkI YacToT, ocuunnorpacsl cepum MDO3000
obecneumsatoT nonocy 3axaata o 3 'u. CnekTp reHepupyeTcs 13
[aHHbIX, MONyYeHHbIX 32 OAUH 3axBaT, Takum obpasom obecneumBaeTcs
rapaHTisi TOTO, YTO Bbl YBUAWUTE BCe COOBITUSA, KOTOPbIE MCKanu B
YacToTHoM obracTy.

KombuHmpoBsaHHble ocuunnorpadsl — cepus MDO3000
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OTo6paxeHure CNeKTPOB CUrHANOB NaKeTHON Nepeaayn AaHHbIX, NOMYYEHHbIX 32 OAUH
3axBaT, Ha BXoAe 1 Bbixofe npeobpasosatens npoTokona Zigbee (900 MI'y) B
npotokon Bluetooth (2,4 ).

Tpaccbl cnekTpa

Mpubopbl cepun MDO3000 obecneunsaroT YeTbipe pexuma
oTobpaxeHnst CnekTpa (Tuna Tpacc) CUrHanoB, BKMKYas HopManbHbIi,
yCpenHeHue, yAepaHue Makcumyma v yaepxasue MUHUMYMa.

&

Mcnonb3yemble TUMbI TPACC CNEKTPA: HOPMaTbHBIN, YCPEAHEHWE, yaepKaHue
MakcUMyMa, YAepaHe MUHUMyMa

PY nsmepeHus

Ocuunnorpadsl cepum MDO3000 no3sonsioT NpoBOANTL TP B1Aa
aBTOMATM3MPOBaHHbIX PY U3MepeHmit: u3MepeHne MOLLHOCTW cUrHana B
kaHarne, ko3dduLMeHTa MOLLHOCTM COCELHETO KaHana 1 LNpUHbI
3aHMMaeMoil nomnockl YacToT. [Mpu akTMBaLmMK Kakoro-nnubo 13 aTux
PEXMMOB U3MEPEHNIA, OCLMNMorpad aBTOMaTUYECKM BKITIOYAET PEXUM
oToBpaXeHns cnekTpa U MeTof, AETEKTUPOBaHNS «YcpeaHeHue»
(«Average») ons oNTMMM3aLMN Pe3ynbTaToB M3MEPEHUN.
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ABTOMaTVI3VIp0BaHHoe MU3MepeHne MOLLHOCTH B kaHane

PacwupeHHbI aHanu3 PY curHanos

Ocuunnorpad MDO3000 no3sonsieT CoXpaHsTb CUrHasbl ¢
KBagpaTypHOI MoaynsLmei, 3axBayeHHble aHanu3aTopoM CrekTpa, B
aitne ¢ pacwmperrem .TIQ. 311 haitnbl MoryT 6bITb UMMOPTUPOBAHI
B M0 SignalVu-PC komnanuu Tektronix ana aHann3a uMnynbCHbIX
curHanos unv obuiero aHannsa mogynsuum, a Takke B M0 RSAVU ans
aHanu3a curHanos 6ecnpoBoaHON CBA3M.

CHsaTue PY curHanoB gns namepeHusi cnekrpa

BapuaHTbl noauym curHanoB Ha BXOZ aHanu3aTopoB CrekTpa 06bI4HO
OrpaH1yeHbl XapakTepUCTUKaMM KabemnbHbIX COELUHEHNI U AHTEHH.
MpumeHeHne gononHutensHoro agantepa TPA-N-VPI B ocuyunnorpadax
cepuv MDO3000 no3sonsieT Mcnonb30BaTh NGO aKTUBHLIA NPOBHMK
TekVPI ¢ BxogHbIM conpoTuenennem 50 Om. 310 obecneunsaet
[ONOMHUTENBHYH TMOKOCTb MPM MOKCKE UCTOYHMKOB NOMEX W obnervaet
aHarnu3 crekTpa 3a c4eT BO3MOXHOCTU Moucka M NPOCMOTpa CUrHaroB
Ha BX0OZJe aHanu3aTopa CnekTpa.

Kpome Toro, LOMONHUTENbHbIA NPEAYCUANTENb UCNONb3YeTCs ANs
1CCNeAoBaHUs CUrHamnoB manoi amnnutygel. Mpegycunurens TPA-N-
PRE nmeeT HomuHanbHbIn koadhdmumeHT yeunenns 10 b B nonoce
yactoT oT 9Kkl fo 3w,

'

kil

C nomolwbto onumoHarbHoro agantepa TPA-N-VPI ntoboit akTuHbIN npobHuk TekVPI
C BX0AHbIM conpoTuenieHnem 50 Om moxeT bbiTb nogcoeauHeH k PY Bxoay.
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FeHepaTOp CUrHaANoOB NPOU3BOSILHOMN
chopMbl U cTaHAAPTHLIX (PYHKLUN
(onuMoHanbHbIN)

Ocuunnorpad cepun MDO3000 coaepuT OnUMOHaNbHbINA BCTPOEHHII
reHepaTop CUrHanoB NPOKU3BOIbHON hOPMbI M CTAHAAPTHBIX (hYHKLIMIA
(onuust MDO3AFG), naeanbHbii Ans UMUTALWM CUTHANOB AaT4ymka B
npouecce OTNaaku 1 Ans foOaBnNeHNs WyMma K NonesHbIM CurHanam ans
MOAENMPOBaHNs HEBNaronpUATHBIX YCIOBUA.

BCTpoeHHbIN reHepaTop CUrHanoB Npou3BombHOM opMbI 1
CTaHOapTHBIX (hyHKLWI BblgaeT curHanbl ¢ yacToton 4o 50 My, B
YaCTHOCTW CUHYCOWAArbHbIE, NPSMOYrofbHbIe, NMoobpasHble U
MMMNYMbCHbIE CUTHAMbI, MOCTOSHHBIN TOK, LWYM, CUrHanbl PYHKLWIA
kapauHanbHoro cuHyca (Sinc), Faycca u JlopeHua, SKkCnoHeHLManbHoro
nogbema 1 cnaaa, raBepcuHyca 1 kapanocurHann.

lMamsTb reHepaTopa CUrHarnoB NPoM3BOMbHONM OPMbI COCTABASET 40
128 000 Touek. B Hee MOXHO 3anucaTh CUrHas ¢ aHanoroBoro Bxoga, U3
COXPaHEHHOr0 BHYTPEHHETO (haina, co CbemHoro Hakonutens USB
BOnbLUION EMKOCTW MMM C BHELUHETO KOMMbloTepa. Byay4n 3anucaHHbIM B
pefakTMpyemyto NamsiTb reHepaTopa, CUrHan MoxeT ObiTb
MOAMMULMPOBAH C MOMOLLbIO 3KPAHHOTO PeaakTopa, a 3aTeM nofAaH Ha
BbIxog reHepaTtopa. Ocuyunnorpad cepu MDO3000 cosmecTum ¢ MO
ArbExpress Tektronix, nossonstowmum 66ICTPO 1 Nerko co3aasath 1
peAakTMpOoBaThb CMOXHbIE CUTHAMbI HA BHELLIHEM KoMMbloTepe. YTobb
reHepaTop BblgaBan Tpebyembii curHan, gaiin ¢ CUrHanom HyxHo
nepegaTth B peaakTypyemyto namste ocuunnorpada cepun MDO3000
yepe3 uHTepdeic USB, LAN unu ¢ ncnonb3oBaHueM CbeMHOT0
Hakonutens USB 6onbLuoit emMKoCTy.

Bbibop Tvna curHana Bo BCTPOEHHOM reHepaTope CUrHanoB NPON3BOMBHON hopMbl 1
CTaHAAPTHBIX (YHKLMIA.
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Jlornyeckun aHanusaTtop (oNUUOHaNbHbIN)

TNornyeckmin aHanuaatop (onums MDO3MSO) obecneunsaet

16 UndpOoBLIX KaHAMNOB, MHTETPUPOBAHHBIX B MHTEP(ENC NONb30BaTENs
ocuunnorpaca. 310 ynpoluaet paboTy 1 obneryaet pelueHne npobnem
npm paboTe ¢ curHanamm pasHblx obnacrei.

U
¥
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Ocuwmnnorpad cepur MDO3000 ¢ onumeit MDO3MSO umeeT 16 MHTErpUpoBaHHbIX
LMPOBLIX KaHaroB, NO3BONALLMX MPOCMATPUBATH U aHANM3NPOBaTh
KOpPENMPOBaHHBIE MO BPEMEHN aHamNoroBble U LIMGPOBbIE CUrHAMbI.

LiBeToBOE KOAMpPOBaHME OCLUIIIOrPaMM

Ocuunnorpadbl NOAAEPKUBAIOT LIBETOBOE KOAMPOBAHNE NOMNYECKUX
YPOBHE LINPOBLIX CUrHAMOB, BbIAENSS EAUHULbI 3€MIEHbIM LIBETOM, a
HYNKU — cuHUM. LiBeTOBOE KOAMPOBaHME Takke UCMOMb3YeTCs B
MOHUTOPE LpOBbIX kaHaroB. MoHUTOp 0TobpaxaeT YpoBeHb cUrHana
(BBICOKMIA UMW HU3KIA) UMK HEYCTAHOBMBLUEECS COCTOSHUE CUrHana, YTo
MO3BOSISIET ONPEAENSITb aKTMBHOCTb kaHana 6e3 aHanmaa HeHyxHbIX
LiMcPpOBbIX CUTHAMOB.

BcTpoeHHas cxema 0bHapyeHWst MHOrOKpaTHbIX NepexoaoB
OoKpaLunBaeT POHT curHana 6enbIM LIBETOM NPW HanU4uK B 3TON TOUKE
MHOXECTBa NepexoaoB. benble (poHTbI YKa3blBaKOT Ha TO, YTO NpK
pacTshKeHUN cUrHana unu 3axeare ero ¢ 6oree BbICOKOW 4acTOTOM
[MCKPETU3aLMM MOXHO MOMYYUTb AOMOMHUTENBHYH0 MH(opMaLmio. B
BONbLUMHCTBE Cry4YaeB pacTskeHWe No3BONSET YBUAETb UMMYIIbChI,
He3ameTHbIE NPW NPEXHUX HACTPONKax pa3sepTkn. Ecnu Genble (poHTsI
COXPaHSIIoTCA M Nocrne MakCMMasbHOro PacTSKEHNS, TO MOBbILLEHWE
4acToTbl AUCKPETU3ALMM NPU CredyioLLeM 3axBaTe Mo3BONMUT BbISBUTL
BbICOKOYACTOTHY MHGOPMALWIO, HELOCTYMHYIO NP NpeablayLmx
HacTpomnkax.

W3 HeckonbkiX LMdPOBLIX KAHAMOB MOXHO CHOpMUPOBATL TpYMNy 1
BBeCTV ¢ USB KnaBuaTypbl METKM ANs Kaaoro kaHana. CurHansl MoXHO
06beMHSTL B rpyniny, MPOCTO Pa3MeLLast UX Ha akpaHe OfMH PSifoM C
APYTvM.

KombuHmpoBsaHHble ocuunnorpadsl — cepus MDO3000

I . . —1

LiBeToBOE KOAMPOBaHWE LIMGPOBbIX CUTHAMNOB NO3BONSET 0OBEAVHSATH X B FPyNMbl,
MPOCTO pa3smeLLas X Ha 3KpaHe OAMH psaoM ¢ ApyriM. MomeyeHHble LdpoBble
KaHarbl MOXHO NepemeLyaTb e[ynHON rpynmo.

Korga rpynna copMupoBaHa, Bce kaHarbl rpynibl MOXHO NepeMeLLaTh
M0 3KpaHy OHOBPEMEHHO. JTO CyLECTBEHHO COKpalLLaeT Bpems
HaCTPOIAKW, KOTOPOE YBENUYMBAETCS NPU OTAENEHOM NepeMeLLeHN
Ka)xgoro kaHara.

Pexum 6kicTporo 3axsata MagniVu®

B ocHOBHOM pexume 3axBaTa LndpoBbIX CUrHanoB ocLunnorpadbl
cepum MDO3000 moryT 3anucbiBaTh 40 10 MIH. TOYeK CO CKOPOCTLIO
500 MabI6./c (pa3peLuenme 2 He). Ocuymnnorpadel cepun MDO3000
MMEIOT TaKKe PEXUM 3axBaTa CO CBEPXBLICOKAM Pa3peLLEHNEM MO
BPEMEHW, NOMy4MBLUMIA Ha3BaHue MagniVu, KoTopbI N03BONIAET
3anucbiath B namsath npubopa 10 000 Touek ¢ YacToToil
auckpeTusaumm o 8,25 'ebib./c (paspelenne 121,2 nc). Obe
ocumnnorpaMmbl — ocHoBHas 1 MagniVu — 3axBaTbIBaOTCS NPW Kax40M
3anycke, Npu 3TOM MOXHO NepeKnoYaTbCa MeXaY HUMM U BbIBOAUTb WX
Ha 9KpaH B pexu1me OCTaHOBMNEHHON UIW XWBOW passepTku. MagniVu
obnafaeT 3HaUMTENbHO NyYLLMM paspeLLeHeM Mo BPEMEHH, YeMm
ApYrve cuCTEMbI 3aXBaTa aHanoryHbIx Moaenen ocumnnorpacos
Apyrux npoussoguTenen, obecneynsas yBepeHHOCTb NPK BbIMOHEHUN
TOYHBIX U3MEPEHUI BPEMEHHBIX COOTHOLLEHMI LIMEPPOBLIX CUTHAsOB.

Pexum 3axsata MagniVu obecneunBaet paspeLuenue no Bpemenu 121,2 nc,
1M03BONAS BbIMOMHSATH TOYHbIE M3MEPEHNS BPEMEHHbIX XapaKTEPUCTHK LIMGPOBbIX
CUrHarnos.
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Mpo6bHuk ansa uncppoBbIx kaHanos P6316

OTOT YHUKANbHbI MPOBHNK MMEET [BE IPYNMbl N0 BOCEMb KAaHAmNOB
kaxgas, YTo ynpoLLaeT NoAKIoYeHe K UccresyeMoMy YCTPOMCTBY.
Mpo6Huk P6316 MOXeT NoaknoyaThes K rpynnam LUThIPEBbIX KOHTAKTOB
8x2 (war 2,54 Mm), pacnonoXeHHbIM Ha nevaTHbIX nnartax. MoxHo
1CMonb3oBaTh Npunaraembli KOMAMEKT MOKMX NPOBOAHMKOB U 3aXWMOB
ANS NOAKIIOYEHUS K dNeMeHTaM NoBEepXHOCTHOTO MOHTaXa Uiu
KOHTpOIbHbIM TouKaMm. MpobHuk P6316 0bnagaeT npeBoCXoaHbLIMY
3NEKTPUYECKMM XapaKTepucTUKamm — BXOAHOW eMKOCTbIo Bcero 8 nd u
BXOAHbIM conpoTueneHuem 101 kOm.

=

Mpo6HuK ans LudpoBbIx kaHanos P6316 uMeeT ABe rpynnbl N0 BOCEMb KOHTAKTOB
Kaxzasi, 4To ynpoLLaeT NoAKMtoYEHNe K UCCriefyeMoMy YCTPOUCTBY.

3anyck no curHanam nocnegoBaTefbHbIX
LUMH M UX aHanu3 (onuMoHanbHO)

CwrHan nocrneaoBaTenbHOM LWKHbI COLEpXHT, Kak Npasuno, aapec,
YNpaBnsIoLLYyto MH(OPMALWIO, AaHHBIE 1 TAKTOBYIO YaCTOTY, YTO
3aTPYAHAET MHTEPNPETALMIO M300PaXeHUs Ha akpaHe ocLunnorpada 1
BblENeHMe MHTEPECYIOLMX COBBITUIA. ABTOMATUYECKMIA 3amyCK,
[LEKOAMPOBAHME W NOUCK COOLITWIA 1 YCIIOBMIA B CUTHanaX,
nepefaBaeMblix Mo NOCNe[0BATENbHON LWUHE, CO3AI0T HAAEXKHBIN
Habop CPeSCTB OTNaAKN NOCNe[0BaTeNbHbIX LMH.

3anyck No KOHKPETHOMY NakeTy AaHHbIX, IPOXoAdLIeMy no ke 12C. XenTas
ocuunnorpaMma npeacTaBnsieT coboil CUrHan TakTOBOM YacTOoThl, @ CUHSS — JaHHbIE.
Ocuunnorpamma curHana LWuHbI NoKasblBaeT AEKOAMPOBAHHOE COAEPXKMMOE NakeTa,
Bkniovast Ctapt, Agpec, Utenne/3anuck, [anHbie n Cton.
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3anycx no curHanam nocnepgoBaTesibHbIX WWUH

B ocuymnnorpadax cepun MDO3000 nogaepxuaeTcs 3anyck no
COZEPXMMOMY NakeTa, HanpuMep, Mo Hayany, No KOHKPETHLIM agpecam
WNK AaHHbIM, NO YHWUKaNbHBIM MAEHTUUKATOPAM W T. 1., TaK1X
MonyNApHbIX NOCHEeAoBaTeNbHbIX MHTEPdEncos Kak |2C, SPI,
RS-232/422/485/UART, USB2.0, CAN, LIN, FlexRay, MIL-STD-1553 n
12S/LJ/RJTDM.

MNMpeacraBneHue WKWHbI

BbicokoypoBHeBOE KOMOWHMPOBaHHOE NPeACTaBMeHNe OTAEMbHBIX
COCTaBNSIOLLMX CUTHANa LUMHbI (TAKTOBOM 4acTOThl, AaHHbIX, Bblbopa
KpucTarnra v T. 11.) ynpoLLaeT NoucK Havana 1 KoHLa nakeToB 1
WAEHTUUKALMIO MX KOMMIOHEHTOB, TakWX Kak aapec, AaHHbIE,
WAEHTUCUKATOP, KOHTPONbHAS CyMMa W T. T,

Hekoaun poBaHue CUrHanoB LWUH

YcTanu oT NOCTOSIHHOTO NOMCKa TAKTOBbIX YaCTOT, HyNel 1 eauHNL?
Hapoerno o6beauHsaTb OUTbI B 0aiTbI 1 BBIYUCTATD
LieCTHaaLaTEpUYHbIe 3HaYeHns? Tak nopyduTte 3ty paboty
ocuunnorpady! Mocne Toro kak Bbl ONPeAenuTe LWUHY, ocuunnorpadbl
cepumn MDO3000 BypyT aexkoampoBaTh KaXabli NakeT B TON LUMHE 1
oTobpaxaTb ero 3Ha4eHWe B LUECTHAALATEPUYHOM, ABOUYHOM,
pecatnyHom (tonbko USB, Ethernet, MIL-STD-1553, LIN u FlexRay),
[LECATUYHOM CO 3HaKOM (TOMbKO 12S/LJ/ RJTDM) urm ASCII (Tonbko
USB, Ethernet n RS-232/422/485/UART) chopmare.

CTaHHaprI nocneaoBaTtesibHbIX WWH, NogaepXxnBaemMble
ocuunnorpacgom MDO3000

Crangapt 3anyck, 3aKkaxute onuuio
LeKoaupoBaHue,
nouck
Betpansaembie | 12C Na MDO3EMBD
cucTemsl SPI Oa MDO3EMBD
KomnbtoTep RS232/422/485, | [a MDO3COMP
UART
USB USB LS, FS, HS | fa (3anyck Tonsko | MDO3USB
QNS HU3KO- U
MONTHOCKOPOCTHbIX
LUKH;
[AEeKoaMpOBaHe
BbICOKOCKOPOCTHbI
X LLVH TOMbKO B
Mozaensix ¢
nonocomn
npomnyckaHus
11Twy)
Astomobunectpoe | CAN Na MDO3AUTO
Hue LIN [la MDO3AUTO
FlexRay [a MDO3FLEX
BoeHHas u MIL-STD-1553 Ja MDO3AERO
a3poKoCMMYEeCKast
NMPOMBILLIIEHHOCTb
Ayavoannaparypa | 1?S Da MDO3AUDIO
LJ,RJ Ja MDO3AUDIO
TDM Ja MDO3AUDIO




Tabnuua cobbiTUN

Kpome oTobpaxeHus AeKOAMPOBaHHbIX MaKeTHbIX JaHHbIX Ha CaMOil
OCLMNNorpaMme, MOXHO NPeACTaBnATb 3aXBaYeHHbIE B NaMsTh
npubopa nakeTsbl B Tabnn4HoM popme nogobHO TOMY, Kak OHM
NpeaCTaBnstTCS B NMCTUHTE NPOrpaMMbl. 1py 3TOM nakeTbl
CHabxaloTcs MeTKamMu BpEMEHM 1 pa3buBatoTcs Ha cTonbLbl 41s
KaXaoro OTAENLHOrO TUNa curHana (afpec, JaHHble U T. n.).
Cogepvmoe Tabnuubl cobbITUI MOXHO COXpaHsTh B hopmate .CSV.

B

=
File Details

EEC

Tabnuua cobbiTuit oToBpaxaeT AeKOANPOBAHHbIE MAEHTU(UKATOP, KOA ANMHbI
panHbIx (DLC), faHHble 1 KoHTponbHYyto cymmy (CRC) Anst kaxgoro nakeTa LWmHb
CAN B TeueHe AnuTenbHOro 3axsara.

Mowuck (3anyck no curHanam nocnenoBaTerbHbIX
LUKMH)

3anyck no curHanam nocneaoBaTenbHbIX LWMH OYEHb NONE3EH A1
BbIJENEHNS MHTEPECYIOLLMX CobbITUA. Bbl 3axBaTuny Takoe cobbiTue 1
XOTWUTE €ro NpoaHanu3npoBaTtb, YTo fenaTh Janblue? PaHblue ans
rovcka NPUYMHBI BO3HUKHOBEHMS TOTO UMW MHOTO CODbLITUS Bam
npuwock Gbl BPYYHYH NPpoCcMaTpUBaTL OCLMMNOrPaMMbl, NOACUUTLIBAS
1 npeobpasys 6utbl. Tenepb y Bac eCTb ocLunnorpad, No3sonstoLLmii
aBTOMATMYECKM NPOCMATPUBATL 3aXBaYeHHbIE [aHHbIE U BbINOMHATL
MOVCK MO YKa3aHHbIM KpUTEPUSIM, B TOM YKCIIE U IO COAEPXKUMOMY
nakeToB NocnefoBaTeNbHbIX AaHHbIX. Kaxaoe obHapyxeHHoe cobbiTne
cHabxaeTcs MeTKol. [1n1s BbICTPOIA HaBMraLmy Mexay MeTkamu
AOCTATONHO HaxaTb kHonku Previous (Hasap) (<) n Next (Bnepen)
(—) Ha nepegHen naHenu.

LUudcdpoBon BonbTMETP U HacTOoTOMEP

Ocuunnorpacg MDO3000 copepxuT BCTPOEHHbIE 4-pa3psiaHbIi
UucpoBOIt BONBTMETP U 5-paspsaHbIin yactoTomep. CurHan ¢ nioboro
aHanorosoro Bxoda ocuunnorpada MoxeT 6biTb NoaaH Ha BONbTMETP
6e3 nepekntoyeHns NpobHUKOB. Pe3ynbTaThl U3MEPEHNst AMHAMUYECKN
oToBpaxatoTcs Ha aucnnee B UndpoBoil 1 rpaduyeckoi popme. Ha
QVCnnee Takke 0TobpaxalTcs MUHUMArbHOE, MakCUManbHOE U
cpefHee U3MepeHHbIe 3HaYEHUS U AUANa3oH 3HAYEHMI, U3MEPEHHBIX B
TeyeHue NpedblayLLero 5-cekyHaHoro uHTepBana. Lindposoii
BOMbTMETP W YaCTOTOMEP MMEHTCS BO Bcex mogensix cepun MDO3000
W aKTUBMPYIOTCS MpU perucTpaLuy npubopa.

KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

Pe3yﬂbTaTbI U3MepeHna B TeYeHne 5-CEKyHﬂHOFO MHTepBana npeacTaBeHbl C
YyKkazaHMeM MUHUMArbHOro, MakCUManbHOro 1 cpeaHero 3HaYEHMIA NOCTOSHHOMO
HanpsXeHua. lNoka3aHa Takke YacToTa curHana.

Mpo6GHUK naeanbLHO NoaxoauT Oons
MCMOJIb30BaHUA C KOHTPOJIbLHO-
u3MepuTenbHbIM 06opyaoOBaHUEM

‘tiwmEeE )
buu‘(-_—t\\.

Ocuunnorpad cepum MDO3000 paspaboTaH ¢ y4eTOM MHOXeCTBa OCOGEHHOCTEN
KOHTPONBHO-M3MepUTENbHOro 06opyaoBaHNs MpuMeHeHe ocuunnorpada cepum
MDO3000, umetoLLero HeBOMbLLOM KOPMYC Y BbINOMHSIHOLLETO hyHKLNM LIECTU
npubopoB, N03BONSIET NOBbLICUTL AIPEKTUBHOCTL OTNAAKN pa3pabaTbiBaeMblx
CMCTEM M YCTPOWNCTB, He Tpebys A0NONHUTENBHOTO MecTa Ha paboyem cTone.

Bonblion aucnnen BbICOKOro paspeLlueHuns

Ocumnnorpadbl cepun MDO3000 MMEKOT LIMPOKOSKPaHHbIN AUCTINEN C
AvaroHanbto 9 atoiiMoB (229 Mm) 1 Bbicokum paspeLuernem (800 x
480 WVGA) ans aeTanbHOro M3y4YeHWst CIIOXHBIX CUTHaNoB.
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UHTepdenchl

Ocumnnorpadg MDO3000 “MeeT HeCKonbKO NOPTOB, KOTOPbIE MOTYT
ObITb MCMOMb30BaHbI [1N1S COEANHEHWS NPUGOPA C CeTbio,
HENOCPEACTBEHHO C KOMNbIOTEPOM UK OPYrMM KOHTPOIbHO-
MCTbITaTeNbHbIM 060pPYA0BaHNEM.

= XocT-noptbl USB no3BonsioT Nerko nepefasath CHUMKN SKpaHa,
HaCTpOiiKK NpUOOpa W JaHHble CUTHaNa B CbeMHbI HaKoMUTENb
USB 6onbwoit emkoctu. Knasnatypa USB MoxeT BbiTb
nofcoeanHeHa k xocT-nopty USB v ncnonb3osaHa Ans eeoga
JaHHbIX.

= [lopt ycTpoitictea USB ncnonb3yeTcs 4ns AUCTaHLMOHHOMO
ynpaBneHus ocLyunnorpagom OT KOMMbKOTEpa UK Ans
HenocpeACTBEHHON NeyaTi pe3ynbTaToB U3MEPEHUA C MOMOLLbO
MPUHTEPa, COBMECTUMOTO C TexHororue PictBridge®.

= CranpaptHbiii nopt 10/100 Ethernet Ha 3agHei naHenu npubopa
NO3BOMSIET NErko NOACOEANHATLCS K CeTaM, obecneynBaeT
BO3MOXHOCTb NEYaTH C MOMOLLbIO CETEBOrO NPUHTEPA U NeYaTy
COOBLLEHNA 3NEKTPOHHON NOYTHI 1 COBMECTUMOCTb C YCTPOACTBAMM
craHgapta LXI Core 2011.

= BbixoHON BUAEONOPT Ha 3aAHel naHenu npubopa no3sonseT
nepenaBaTb M30DPaXEHNS HA BHELUHWIA MOHUTOP UM MPOEKTOP.

Hebonblue pa3mepsl

Ocumnnorpad BbINOMHEH NETKAM M KOMMAKTHBIM, 4TO 06reryaet ero
nepemeLLeHne 3 ogHoi nabopatopuu B apyryto. [nybuHa
ocumnnorpada pasHa 147 MM, NO3TOMY OH 3aHUMAeT Mano MecTa Ha
ucnbitatensHom ctenge. Ocuyunnorpad cepun MDO3000 ocHalyeH
BCEMM HEOOXOAMMBIMI CPEACTBaMM AM1s BbINOMHEHUS NMOBCEAHEBHBIX
paboT No 0TNagKe YCTPOMCTB U CUCTEM.
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KomnakTHblit ocumnnorpad cepun MDO3000 3aHumaeT Marno MecTa Ha
VCnbITaTeNbHOM CTEHAe Nk paboyem CTone 1 OHOBPEMEHHO NO3BOMSET BbIMOMHSATH
HeobxoauMble paboTbl N0 OTNAAKe YCTPOACTB U CUCTEM.



TexHn4eckne xapakTepucTmku

anBeﬂ,eHHble XapaKTePUCTUKN OTHOCATCA KO BCEM MOAENAM, eCnin He yKa3aHo NHOe.

KombuHnpoBsaHHble ocuunnorpadsl — cepus MDO3000

MDO3012 | MDO3014 | MDO3022 | MDO3024 | MDO3032 | MDO3034 |MDO3052 | MDO3054 | MDO3102 | MDO3104
Yucno aHanorosbIx 2 4 2 4 2 4 2 4 2 4
kaHanos
AHanorosas nonoca 100 My 100 My 200 Mrry 200 Mrry 350 My 350 My 500 Mrry 500 Mry 1My 1My
npomnyckaHus
Bpewms HapacTaHus 4 He 4 He 2 HC 2 HC 1,14 He 1,14 He 800 nc 800 nc 400 nc 400 nc
(ckopocmb passepmku
10 mB/den. npu 8xo0Hou
Haepy3ke 50 Om)
Yacrtota auckpetusauymm | 2,5 Mebib./c | 2,5 MBbIb./c | 2,5 TBLIG./C | 2,5 TBLIO./C | 2,5 MBbID./C | 2,5 BLIG./C | 2,5 TBLIO./C | 2,5 BLIO./C | 5BLIG./C | 5BLI6./C
(1 kaHan)
Yacrota aguckpetusauymm | 2,5 Mebib./c | 2,5 MBbIO./c | 2,5 TBbIG./C | 2,5 TBLIO./C | 2,5 BbID./C | 2,5 BbIB./C | 2,5 BLIO./C | 2,5 BbIO./C | 5TBBEI6./C | 5TBLIO./C
(2 kanana)
Yacrtota guckpetmsaumm | - 2,5TBbIb./C | - 2,5TBbIb./C | - 2,5BbIb./C | - 2,5TBbIb./C | - 2,5 BbIb./C
(4 kaHana)
[Jnwuna 3anuew (1 kanan) | 10 MaH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH.
TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK
[nvHa 3anuen (2 kaHana) | 10 MaH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MAH.
TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK
[nuHa 3anucy (4 kaHana) | - 10 MnH. - 10 mnH. - 10 mnH. - 10 mnH. - 10 mnH.
TOYEK TOYEK TOYEK TOYeK TOYEK
Lincdposele kaHasnbl ¢ 16 16 16 16 16 16 16 16 16 16
onuueit MDO3MSO
BbixogHble curHanbl 1 1 1 1 1 1 1 1 1 1
reHepaTopa curHanos
NPOV3BONEHON (HOPMbI U
CTaH4apTHbIX (yHKLMIA C
onuuen MDO3AFG
Yucno kaHanos 1 1 1 1 1 1 1 1 1 1
aHanusaTop cnekTpa
CraHpapTHbIii aanasoH | oT 9kMy o | oT 9k go [oT 9k go [oT9klMypo | oT kMo |oT 9k go |oT9klypo | ot 9klymo | ot 9k go | ot 9 kly Ao
4acToT aHanusatopa 100 My 100 My 200 Mrry 200 Mry 350 My 350 My 500 Mry 500 Mr'y 1My 1My
cnekTpa
[nanasoH vactot ot 9Ky go |oT9kupo [oT9klypo |oT 9k mo [oT9kMy o |oT9klypo | ot 9klymo | ot 9Ky go | ot Ykl po | ot 9kly Ao
aHanuaatopa cnektpac | 31Ty 3y 3y 3y 3y 3y 3y 3y 3y 3y
onumeit MDO3SA

Cucrema BEPTUKAJNIbHOIO OTKITOHEHUA aHANIOroBbIX KaHanoB

AnnapartHoe orpaHuyeHue
nonocbl NponycKaHus

[ns MmoZenei ¢ nonocow 20 MI'y vnn 250 My
nponyckanusa 2350 My
[ns mopenen ¢ nonocou 20 My

nponyckanusa 100 My 1
200 My

Pexumbl BXxoga

BxopaHoe conpoTuBneHue

nepem. ToK, NOCT. TOK

1 MOM £1%, 50 Om £1%, 75 Om £1%; 75 Om oTCyTCTBYET B MOAENSX C NONocoi nponyckanms 1 Ty,
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TexHuyeckoe onncaHme

Cucrema BEPTUKAJNIbHOIO OTKITOHEHUA aHANOroBbIX KaHanoB

[nana3oH BxogHOM

YyBCTBUTENLHOCTH
1 MOm ot 1 mB/gen. po 10 B/gen.
50 Om, 75 Om ot 1 mB/nen. no 1 B/nen.

PaspeweHue no Beptukanm 8 61T (11 OUT B peXxxuMe BbICOKOTO pa3peLLeHist)

MakcumanbHoe BxoaHOe

HanpsixeHue
1 MOm 300 B 5. s, (KAT Il) ¢ nukoBbIMM 3HaueHUaMM < +425 B
50 Om, 75 Om 5 Bgp. s, C MMKOBbIMM 3HaUeHNAMM < +20 B

MorpewHocTb ycunexus +1,5% npu uyBCTBUTENBHOCTU HE MeHee 5 MB/aen., yenuunsaetcs co ckopocTbto 0,10%/°C npu Temnepatype Bbiwe 30 °C

NOCTOSIHHOTO HaNpPsikeHUs
P +2,0% npu vyBcTBUTENbLHOCTY 2 MB/en., yBennuusaetcs co ckopocTbio 0,10 %/°C npu Temnepatype Bbilwe 30 °C

+2,5% npu vyBcTBUTENBHOCTY 1 MB/Aen., yBenuuneaetcs co ckopocTbto 0,10 %/°C npu Temnepartype Boiwwe 30 °C
+3,0% npu nepemeHHOM koadhduLMeHTe yeunerus, yeennumusaetcs co ckopocTbio 0,10 %/°C npu Temnepatype Bbille
30°C

Pa3Bsizka Mexay KaHanamm [ns gByx niobbix kaHanoB C OAMHAKOBOW YyBCTBUTENLHOCTLIO N0 BepTukanyu — 2100:1 Ha yactoTe <100 MI'y 1 230:1 Ha
yacrote 0T 100 My 40 BEPXHEN rpaHuLibl NOMOCHI NPONYCKaHMS

Avnana3oH cMelleHna YyBCcTBUTENLHOCTL NO BepTUKanu | inana3oH cMelleHuns

(Blaen.) BxoaHoe conpotuenesre 1 MOM | BxogHoe conpotuBnetne 50 Om,
750m

ot 1 mB/gen. go 50 mB/gen. +1B +1B

ot 50,5 mB/nen fo 99,5 mB/gen. 1+0,5B +0,5B

ot 100 mB/men. no 500 mB/gen. +10B +10B

ot 505 mB/pen. no 995 mB/nen. 5B 5B

ot 1 B/gen. no 5 B/gen. +100 B +5B

Cucrema BepPTUKAJIbHOIo OTKITOHEHUA Ll,VI(*)pOBbIX KaHanoB
(TpebyeTtcs onuus MDO3MSO)

Yucno BXOAHbLIX KaHaNoB 16 undposbIx kaHanos (D15 - DO)

Moporu Obwas HacTpomka Ans rpynmbl 13 8 kaHanos

Bb160p 3HaueHuMit noporoB TTI1, KMOI, 3C, ncesao-3CI, onpegensieTcs nonb3oeatenem
[nana3oH 3Ha4YeHuWit NOPOroB, oT-15B oo +25B

HacTpanBaeMbIX Nonb3oBaTenem

MakcumanbHoe BXogHoe o1-20 no +30 B
HanpsixeHue

MorpewHocTb yctaHoBku nopora  +(100 MB + 3% oT ycTaHoBREHHOro nopora)

MakcumanbHbIN AUHAMUYECKUI 50 By (33BMCUT OT YCTAHOBNEHHOTO NOpora)
[Auana3oH BXOAHOro curHana

MuHUManbHbIA pa3max 500 mB
HanpsixeHUs
BxopaHoe conpoTuBneHune 101 kOm
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KomBuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

Cucrtema BepTUKaNbLHOro OTKIIOHEeHUs LU pPOBLIX KaHanoB

BxopaHas eMkocTb NpoGHMKa

PaspeweHue no Beptukanm

8 nd

16ut

Cucrema FTOPU3OHTANIbHOIO OTK/NTIOHEHUA aHaNoroBbIX KaHanoB

[lnanasoH CKopocTH pa3BepTkM

Mogenu ¢ nonocon
nponyckanusa 1 My

Mopenu ¢ nonoco#n
nponyckaHua <500 My

MakcumanbHas
NpPOAONKUTENbHOCTL 3aXBaTa npu
MaKCUManbHoW YacToTe
AucKpeTu3auum (Bce kaHanbl/
nornoBWHa KaHarnoB.)

Mopenu ¢ nonocom
nponyckanusa 1 My

Mopenu ¢ nonoco#n
nponyckaHua <500 My

[vana3oH 3agepxKu pa3BepTku

[lnana3oH komneHcauuu casura
¢ha3 mexxgy kaHanamu

MorpewHocTk reHepaTopa
pa3BepTku

o1 400 nc/pen. no 1000 c/gen.

ot 1 He/aen. go 1000 c/gen.

412 mc

4/4 mc

ot -10 aenenunin oo 5000 ¢

+125 He

+10 x 10 -6 B niobom nHTEpBane =1 mc

Cuctema ropusoHTanbLHOro OTKINOHEeHUs LM(ppoBbIX KaHaNoB

(TpebyeTcs onums MDO3MSO)

MakcumanbHas yactota
AUCKpeTU3auun (OCHOBHO
pexum)

MakcumanbHas nuHa 3anucu
(ocHOBHOIA pexum)

MakcumanbHas yactorta
AuckpeTusaumm (pexum MagniVu)

MakcumanbHas anuHa sanucu
(pexum MagniVu)

MuHumanbHas o6HapyxuBaemas
ANUTeNbHOCTL MMNYNbea (Tun.)

Casur ha3 Mexay kaHanamm (Tun.)

MakcumanbHas YactoTta
nepeknoyeHns Bxoaa

500 Mebi6./c (pa3peLLeHne 2 Hc)

10 MITH. ToYek

8,25 I'Bbl6./c (paspeluenue 121,2 nc)

10 000 TOYEK C LLEHTPMPOBAHWUEM OTHOCUTENBHO TOUKW 3amnycka

2 HC

500 nc

250 My (MakcmanbHas YacToTa CMHYCOMaanbHOro CUrHana, TOYHO BOCNPOU3BOAMMOrO B Buae MeaHapa. Heobxogum
KOPOTKMIA YANMHATENb 3eMMNU B KAXAOM KaHane. 310 MakcumasbHas Yactota Npiu MUHUManbHon amnnuTyae curdana. Mpu

O0nbLLUMX aMNAUTYAaX MOXHO NOMy4MTb GOMbLLYI0 YACTOTY NEPEKITOYEHMS.)
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TexHuyeckoe onncaHme

Bxop aHanu3aTopa cnekrpa

Monoca 3axBarta

Span

Monoca paspewenus
OnopHble YpoBHM
BepTtukanbHas wkana
MonoxeHue no BepTMKanu

EanHunubl U3MepeHusa no
BepTUKanu

OToGpaxaeMbli cpeaHUI YPOBEHb
wyma (DANL)

ot 9 kl'y go 50 klMy
ot 50 kl'y go 5 MIN'y
oT5MMypgo 21Ty
ot2Mupgo 3y

OToGpaxaeMbIi CpeaHUI YPOBEHb
Wyma npu NOAKMOYEHHOM
npepycunutene TPA-N-PRE

ot 9 kl'y ao 50 KMy
o1 50 kl'u go 5 MIN'y
oT5MMy o2y
oT2Mupgo3 My

I'Iapasmuble cocTaBnfawowume

2l apMOHMYECKMe UCKaXKEeHMs
2-ro nopsigka (>100 M)

3lapmoHMyeckne UCKaxeHUs
3-ro nopsigka (>100 M)

2l 'apMOHMYECKME UCKaXKEHMSA
2-ro nopsagka (>15 MIu)

3rapMoHMyeckne UCKakeHUs
3-ro nopspaka (>15 M)

OcTaTouHble cocTaBnsAOWMe
Ha yactote 2,5y
Ha yactote 1,25 'y,
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mogenn MDO3012, MDO3014: 100 MI'y
mogenn MDO3022, MDO3024: 200 MI'y
mogenn MDO3032, MDO3034: 350 MI'y
mogenn MDO3052, MDO3054: 500 MIy
mogenn MDO3102, MDO3104: 1 Ty

Bce mogenu: 3 Iy ¢ onuypen MDO3SA

MDO3012, MDO3014 models: 9 kHz — 100 MHz

MD03022, MDO3024 models: 9 kHz - 200 MHz

MD03032, MDO3034 models: 9 kHz — 350 MHz

MD03052, MDO3054 models: 9 kHz - 500 MHz

MD03102, MDO3104 models: 9 kHz — 1 GHz

All models: 9 kHz — 3 GHz with option MDO3SA, in a 1-2-5 sequence

ot 20 Iy go 150 MI'y, HacTpomka ¢ kpaTHOCTbHO Lwara 1-2-3-5

ot -130 go +20 abm, war 5 gbm

LleHa nenenns BeptukanbHom wkanbl ot 1 ab/aen. go 20 ab/aen. ¢ kpaTHocTbko Wwara 1-2-5

o1 -100 gen. go +100 gen. (otobpaxaetcs B Ab)

nbwm, nbmB, nbmkB, abmkBT, nBMA, ABMKA

<-109 abm/Ty (< -113 abm/Ty, Tvn.)
< -126 pbm/Ty (< -130 gbm/Tu, Tvn.)
<-138 gbm/Ty (< -142 pbm/Tu, Tvn.)
<-128 gbm/ly (< -132 gbm/y, Tvn.)

[MpeaycunuTens B pexuMe aBToM., ONOPHbINA YpoBeHb -40 AbM

<-117 gbm/Ty (< -121 gbm/Ty, Tvn
<-136 gbm/ly (< -140 gbm/y, Tvn
<-148 gbm/ly (< -152 gbm/y, Tvn
<-138 gbm/ly (< -142 gbm/y, Tvn

)

)

)

)

< -55 gbH (< -60 abH, TMN.)

< -53 oBH (< -58 gbH, TvN.)

< -55 gBH (< -60 gbH, TMN.)

< -55 gbH (< -60 abH, TMN.)

< -78 pbM (onopHbIn yposeHb < -15 abM, Harpyska 50 Om Ha PY Bxoze)

<-67 nbm
<-76 obm



Bxop aHanu3aTopa cnekrpa

MepekpécTHble nomexu B
aHanusartope cneKkTpa oT kaHanos
ocuunnorpada

yacTtoTa Ha Bxoge <800 MIu:

yacTtoTa Ha Bxoge oT
>800 My go 2 Mu;

®a3oBbIif Wym Ha yactoTe 1 [Ty
(HemogynMpoBaHHbIN cUrHan)

10 KMy
100 kly
1My

MorpewHocTb M3MepeHnst ypoBHs

oT +18 fo +28 °C

Bbixop 3a npepensi paboyero
AuanasoHa

MorpewwHoCcTb U3MePEHUs YPOBHSA
npv NOAKMNIOYEHHOM
npegycunutene TPA-N-PRE

oT +18 o +28 °C

Bbixoa 3a npegensi paboyero
AnanasoHa

ﬂorpeumocrb u3mMepeHua
YacToTbl

MakcumanbHbIN pabo4nit ypoBeHb
BXOAHOTO CUrHana

CpepHss gonroBpeMeHHas
MOLUHOCTb

MakcumanbHbIi 6e3onacHbI
YPOBEHb NOCTOAHHOTO
HanpsixeHUs

MakcumanbHas GezonacHas
MOLYHOCTb (Hemoaynmp.
curHan)

MakcumanbHas GesonacHas
MOLLHOCTb (MMNYNbC)

MakcumanbHbIN paboymnn
BXOAHON YPOBEHb NpPK
NOAKNIOYEHHOM NpeaycunuTene
TPA-N-PRE

CpenHss AONroBpeMeHHas
MOLLHOCTb

MakcumanbHbIi 6e3onacHbI
YpPOBEeHb NOCTOSHHOTO
HanpsikeHUs

MakcumanbHas 6ezonacHas
MOLLHOCTb (Hemoaynmp.
curHan)

MakcumanbHas 6e3onacHas
MOLLHOCTb (MMNYNbC)

Tunbl Tpacc B YacTOTHOM obnacTy

KombuHnposaHHble ocuunnorpadsl — cepus MDO3000

< -60 nb oTHOCMTENBHO OMNOPHOTO YPOBHS (TH.)

< -40 pb oTHOCUTENbHO ONOPHOTO YPOBHS (THNM.)

<-81 pbH/ly (< -85 abH/My, T!N.)
<-97 pbH/ly (< -101 gbw/Tu, Tvn.)
<-118 pbH/Ty (< -122 pbH/Ty, TMN.)

OnopHblit yposeHb oT 10 ABM o -15 obm. BxoaHoi ypoBeHb M3MEHSIETCS OT ONOPHOTO YpoBHS Ha 40 ABM B CTOPOHY
yMeHbLUeHus. Cneundmkavm 6e3 yyeta norpeLLHoCTU paccornacoBaHus.

<+1,2 abm (< £0,6 gbm, T!n.)
<+2,0 nbm

Pexum npegycunutens yctaHoneH Ha “Auto” (ABTom.). OT ycTaHoBNEeHHOro onopHoro yposHs 10 abm o -40 abwm.
BxopiHOM ypoBEHb M3MEHSIETCS OT ONOPHOTO YpoBHS Ha 30 ABM B CTOPOHY yMeHbLUeHUs. CnevudmkaLm 6e3 yyeta
MOTPELUHOCTI PacCornacoBaHus.

< 1,5 gbm (Tun.) npu NtoGOM COCTOSHWM NpesyCUnUTENs
< 2,3 gbm (T1n.) npu Mto6OM COCTOSHUN NpeaycUnUTEns

*(([norpeLuHocTb OnopHoit YacToTsl] X [YacTota Mapkepa]) + (nonoca 063opa/750 + 2)) My; NOrpeLLHOCTL OMOPHOM YacTOoTbI
=10x10-6 (10 M'y/MI'y)

+20 nbm (0,1 B1)

+40 B noct.TOKa

+33 gbm (2 Br)

+45 pbm (32 BT) npu gnutensHocTM umnynbca <10 MKC, ckBaxHOCTU <1 % 1 onopHoM yposeHe = +10 abm

+20 pbm (0,1 B1)

+20 B nocr.Toka

+30 gbm (1 BT)

+45 nbm (32 BT) npu gnutensHoCTM uMnynbca <10 MKC, CkBaXHOCTM <1 %, OMOPHOM ypoBeHe = +10 obm

HOpMarbHasi, YCpeaHeHue, yaepkaHue Makcumyma, yaepkaHue MUHUMyMa
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TexHuyeckoe onncaHme

Bxop aHanu3aTopa cnekrpa

MeToabl 0GHapyxeHus
ABTOMaTUYeCKUe MapKepbl
PyyHble Mapkepbl
Mapkepbl

OkHa BMN®

MapameTpbl 3anycka

Pexumbl 3anycka

Pexum Bxoga 3anycka

[vana3oH 3agepxku 3anycka

YyBCTBMTENLHOCTL 3anycka (Tvn.)

[nanasoHbl ypoBHeN 3anycka
JlioGoi BXoAHOI KaHan

BcnomoraTenbHbIn BXog
(BHewWHMIA)
CeTb nUTaHus

WHauKauma YacToTbl CMrHana
3anycka

Tunbl 3anycka

Mo nepenapy
MocnepoBartenbHoCTb (B-
Tpurrep)

OnutenbHOCTb UMNYNbCa

Bpems oxuganus

PaHT

20 www.tektronix.ru

NOMOXUTENbHbIN MUK, OTPULEATENbHbIN MUK, yCpeaHeHe, Bbibopka
Vnentudmkaums ot 1 o 11 NMKOB Ha OCHOBE 3HAYEHMIA PErynMpyeMoro Nonb3oBatenem Nopora 1 ABOMHOMO pa3maxa.
[1Ba pyyHbIX MapKepa MCnomb3ylTCa ANs MHAWKALMM YacTOTbl, aMANKUTYAbI, NNOTHOCTH LWyMa 1 (ha3oBoro Lyma

CunTbiBaHWe nokasanui B pexume "Absolute” nnm "Delta”

OkHo BN Koadpcdhuument
Kaitsepa 2.23
[MpsimoyronbHoe 0.89
XemmuHra 1.30
XeHHWHra 1.44
Brakmana-Xappuca 1.90
C nnockoi BepLUMHON 3.77

ABTOMATUYECKUI, 0BbIYHbIA M OAHOKPATHBIN

CBsi3b N0 NOCTOSIHHOMY TOKY, N0 NepemeHHoMy Toky, PHY (nogasneHne yacTotbl <50 kL), nogaeneHne Wwyma (CHUXeHne
UYBCTBMTENBHOCTH)

ot20HCc oo 8¢

Mo nepenagy umnynbeca, CBA3b MO NOCT. TOKY

McTouHuk curHana 3anycka YyBCcTBUTENLHOCTD

Bxop nio6oro aHanorosoro kaHana 0,75 penenus ot 0 o 50 My, yBenuunBaetcs go
1,3 fieneHus npu HoMuHanbHom nonoce (ot 1 MB/ gen go
4,98 vB/gen)

=5 mB/pen.: 0,40 genenus ot 0 o 50 My

BcnomoratenbHbIn BXoA (BHELUHWR); 4ocTyneH Tonbko B 2- | 200 mB o1 0 go 50 My, yBenuuneaetcs go 500 mB npu
kaHanbHbIX npubopax 200 My

CeTb NUTaHMs [MocTosiHHas

+8 neneHuit oT LieHTpa akpaHa, +8 fenenuii ot 0 B, ecnu BbiBpaH Bxog ¢ PHY
+8B

®UKCMPOBAHHBII YPOBEHD, NPUBNM3NTENLHO 50 % OT HaNpPsKEHUs ceTu

LLlecTupa3spsaHbI 4acTOTOMED AMS cUrHana 3anycka.

Mo nonoxuTensHOMy nepenagy, oTpuLaTenbHoMy Unu niobomy nepenagy curHana B nobom kaHane. BoamoxHa cBsisb No
NOCTOSIHHOMY TOKY, nepemeHHomy Toky, PHY, ®BY 1 nogasneHue wyma

3apepxka 3anycka no BpeMeHu: oT 8 He 1o 8 ¢. Mnu 3apepxkka 3anycka no cobbituam: ot 1 4o 4 000 000 cobbITuiA.
3apepxka 3anycka no cobbiTnsM OTCyTCTBYET NpU BbIBOpE Ntoboro nepenaaa (“Either”).

3ar|y0|< N0 NONOXWUTENbHbIM U OTpULATENbHBIM UMMYNbCaM, ANMUTENBHOCTb KOTOPLIX >, <, = UNK # YKa3aHHOMY 3Ha4YeHuIo
unu nonafdaet B npeaenbl Unun 3a npeaernbl yka3aHHOro AuanasoHa.

3anyck, ecnu B Te4YeH e yka3aHHOro nepuosa BpeMeHM (0T 4 He 10 8 ¢) He 0BHapYXEHO HI OAHOTO COBLITUSI U3MEHEHNS!
YPOBHSI.

3arnyck no UMNynbCy, KOTOpbIi NEPECEK OAUH NOPOT, HO He Nepecek BTOPOIA MOpOr Nepes; MOBTOPHLIM NepeceyeHnem
nepBoro.




MapameTpbl 3anycka

Jlornyeckoe BblpaxeHune

YcrtaHoBKa v yaepxaHue

Bpems HapacTaHus/cnapa

Mo BupgeocurHany

I2C (onumoHankHo)
SPI (onuuoHanbHo)
RS-232/422/485/UART

(onuuoHanksHo)

USB: HuskockopocTHas WwuHa
(onuuoHankbHo)

USB: MonHockopocTHas WuHa
(onuuoHanbHo)

CAN (onunoHansHo)

LIN (onumoHansHo)

KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

3anyck B TOM Cryyae, eCriv HEKOTOpOe NOTUYECKOe BbIPaXEHWE COCTOSHUS KaHarnoB NPUHUMAET 3HadeHne «J1oxb» unm
COXpaHsieT 3HaueHne «McTuHay B TeueHUe ykasaHHOro BpemeHn. J1ioBoii 13 BXOLOB MOXHO MCMOMb30BaTh B Ka4YeCTBe
MCTOYHWMKA TAKTOBOrO CUrHana, no nepenagy KOToporo NpoBepseTCs NorMyeckoe BoipaxeHue. Jlornyeckne sHavermus (U,
WINW, W-HE, UIU-HE), ykasaHHble ANs BCex BXOAHbIX kaHanoB, onpeaensioTcs kak Boicokoe, Huskoe nnu bespasnuyHo.

3anycx No HapyLweHUAM BpeMeHU YCTaHOBKU 1 BPEMEHW yAepXaHWa Mexay CUrHanom TaKTOBOM YaCTOTb! 1 NOSBNEHNEM
[JaHHbIX Ha NoBOM M3 BXOLHbIX KaHaNoB.

3anyck no BpeMeHM YCTaHOBKW U BpeMeHU yaepxanua | Onucanue

[lnanasoH BpeMeHu YCTaHOBKM ot -0,5 He go 1,024 mc
[lnanasoH BpeMeHu yaepxaHus ot 1,0 He o 1,024 mc
[lnana3oH cymmbl BpEMEH YCTaHOBKM 1 YaepXaHus o1 0,5 He 7o 2,048 mc

3anyck no nepenagam UMMyNbLCOB, KOTOPLIE KOPOYe UM ANHHEE Yka3aHHOMO 3HaueHus. Mepenap MoXeT bbiTb
NOMOXUTENbHbBIM, OTPULIATENbHBLIM UMK NtoBbIM B AvanasoHe ot 4,0 He 1o 8 ¢.

3anyck no BceM CTpokaM, HEYETHbIM, YETHBIM UK BCeM nonam BuaeocurHanos ctaHgapTos NTSC, PAL n SECAM.

3anyck no sugeocurHanam 480p/60, 576p/50, 720p/30, 720p/50, 720p/60, 875i/60, 1080i/50, 1080i/60, 1080p/24, 1080p/
24sF, 1080p/25, 1080p/30, 1080p/50, 1080p/60

1 N0 creumanbHbIM BUAEOCUTHANaM C ABYX- U TPEXYPOBHEBOI CUHXPOHM3ALMEN.

3anyck no cTapTy, NOBTOPHOMY CTapTy, cTony, nponyiuenHomy ACK, agpecy (7 umm 10 61T), LaHHBIM Unn agpecy U AaHHbIM
Npu nepeaade fAaHHbIX no WwuHam 12C co ckopocTbio 1o 10 M6uT/c.

3anyck no SS, MOSI, MISO nnn MOSI u MISO npu nepegaye AaHHbIX no wuHam SPI co ckopocTbio Ao 50,0 MouT/c.

3anyck no cTapToBOMY GUTY Nepeaaum, CTapToBoMy GUTY Npuema, KOHLly NepeaaBaeMoro nakeTa, KoHLY NpUHIMaeMoro
nakeTa, nepeaBaeMbIM JaHHbIM, MPUHMMAEMbIM AaHHBIM, OLUMBKE YETHOCTY nepefayn v owmnbke YETHOCTY Npuema co
ckopocTbio Ao 10 Méut/c.

3anyck no curHany CMHXpOHW3aLmMK, Havany kagpa, cbpocy, nayae, BO30GHOBNEHNIO, KOHLLY NaKeTa, MapkepHOMY nakeTy
(ampecy), nakeTy AaHHbIX, NAKETY YCTAHOBKW COEAMHEHUS, CieLuanbHOMY NakeTy U no oLmbke.

3anyck no mapkepHomy nakety — noboit Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO ykasaTb NS TUna Mapkepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbin <, <, =, >, 2, # yka3aHHOMY 3HAYEHNI0
WnK nonagaeT B Npesenbl UnK 3a npefensl ykazaHHoro ananasoHa. Homep kagpa ans mapkepa SOF MOXHO BBOAUTb B
ABOVYHOM, LIECTHAALATEPUYHOM, Be33HaKOBOM AECSTUYHOM 1 Be3pa3nuyHom dopmarte.

3anyck no nakeTy AaHHbIX — Ntoboit TMn aaxHbIx, DATAQ, DATA1; MOXHO OnpeaenuTh 3anyck no AaHHbIM, KOTOpbIe <, <, =,
>, 2, # yKkazaHHOMY 3Ha4eHU0 UNK NONaaatoT B NPeAENbl UK 3a Npederbl ykasaHHOro AvanasoHa.

3anyck no nakeTy yCTaHOBKM coeavHeHus — no6oil Tun yctaHosku coeanHermus, ACK, NAK, STALL.
3anyck no cneumansbHOMY nakeTy — Noboi cnewmnanbHbIit TU, 3ape3epBUPOBaHHbI.

3anyck no owwmbke — nposepka PID, CRC5 unu CRC16, BcTaska 61ToB.
3anyck no curHany CMHXpoHU3aLmuu, copocy, nay3se, BO30OHOBMEHMIO, KOHLY NakeTa, MapkepHOMY NakeTy (agpecy), nakeTty
JaHHbIX, NaKETy YCTaHOBKM COEAMHEHNS, CriELManbHOMY NakeTy 1 Mo oLuMBKe.

3anyck no mapkepHomy nakety — noboit Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO ykasaTb sl TUna MapKepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTs 3anyck no agpecy, KOTOpbIA <, <, =, >, 2, # yka3aHHOMY 3HAYEHNI0
WNK nonagaeT B Npesenbl UnK 3a Npefens! ykazaHHoro AnanasoHa. Homep kagpa ans mapkepa SOF MOXHO BBOAWUTb B
[ABOMYHOM, LUECTHaALATEPUYHOM, Ge33HAKOBOM AECSTUYHOM W 6e3pasnuyHoM chopmaTe.

3anyck no nakeTy faHHbIX — nioBoii Tun AanHbIx, DATAO, DATAT; MOXHO OnpeaenuThb 3amyck no AaHHbIM, koTopble <, <, =,
>, 2, # yKka3aHHOMY 3HaYEHMI0 UMK NonafaroT B NpeAenbl U 3a Npeaenbl ykasaHHoro AnanasoHa.

3anyck no nakeTy yCTaHOBKM coeavHeHus — nioboil Tun yctaHosku coeanHerms, ACK, NAK, STALL.
3anyck no cneyvanbHoMy nakeTy — ntoBoii cneLmanbHbIit TN, 3ape3epB1pPOBaH.

3anyck no owwmbke — nposepka PID, CRC5 unn CRC16, BcTaska 61ToB.

3anyck no Havany kagpa, Ty kazpa (AaHHble, AUCTaHLMOHHOE ynpaBneHue, olwnbka, neperpyaka), MaeHTUdukaTopy
(cTaHA@PTHBIA UK PaCLUMPEHHbIIA), AaHHBLIM, MAEHTUMKATOPY U AaHHBIM, KOHLY Kaapa, nponyleHHomy ACK unm no
oLwmbke BcTaBku 61TOB B curHanax wiHbl CAN co ckopocTbto 1o 1 MéuT/c.

MoXXHO HAacTPOMTL 3amyck TaK, YToObl OH BbIMOMHSNCA NPX COBMIIOAEHUN YCIIOBUS <, <, =, >, 2 UNU # [AN1S HEKOTOPOro
yKa3aHHOro 3HaueHus. 110 yMonyaHuio HacTpanBaeMas nofb3oBaTenem Touka BbIGOpKY ycTaHaBnmnBaeTcs paBHon 50 %.

3anyck no cHXpocurHany, UaeHTUGUKATOPY, faHHBIM, UOEHTU(MKATOPY 1 AaHHBIM, Kafipy aKTUBHOTO pexuMa, kagpy
HEaKTMBHOIO pexMa 1 no oLunbkam, TakUM Kak OLLMOKI CUHXPOHM3ALIMK, YETHOCTI UMK KOHTPONBHOM CyMMbI, NPy Nepeaaye
[AaHHbIX co ckopocTbto Ao 100 kbuTt/c (no onpepenetmio LIN, 20 kbuT/c).
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MapameTpbl 3anycka

FlexRay (onunoHanbHo) 3anyck no Havany kagpa, Tuny kagpa (HopManbHbIi, MHCOPMALMOHHBIA, HYNEBOW, CUHXPOHWU3UPYIOLLMIA, CTApPTOBBIN),
WAEHTMNKATOPY, YACTY LWKIOB, NOMIO 3aBEpLUEHNS 3aronoBka, JaHHbIM, MOEHTUDUKATOPY M AaHHbBIM, KOHLLY Kagpa unu no
owwnbkam, Takum kak ownbka CRC 3aronoska, CRC Tpeiinepa, HyneBoro kagpa, kagpa CUHXPOHW3ALMM Ui CTapToBOTO
kagpa npu nepefade AaHHbIX co ckopocTbio Ao 100 Méut/c.

MIL-STD-1553 (onumoHanbHo)  3arnyck no cuHxpocurHary, Tuny crosa ' 3amyck no Tuny cnosa (komMaHAa, CTaTyc, AaHHbIE), KOMaHLHOMY CroBY (3afaHHble
otgensHo RT agpec, T/R, cybagpec/pexum, CHETYMK CrOB LaHHbIX/KOA pexuma, YETHOCTb), COBY CTaTyca (3afaHHble
otaensHo RT agpec, ownbka coobuieHus, obopyaosanue, 61T 3anpoca Ha obenyxuBaHue, NpUEM LUMPOKOBELLATENBHOM
KOMaHzbl, 3aHATOCTb, onar NoLCMCTEMbI, MPUHSATIE 3anpoca AUHAMUYECKOro ynpasneHus wiHoi (DBCA), dnar
TepMUHara, YETHOCTb), CIIOBY AaHHbIX (3aaaBaeMoe nonb3oBatenem 16-6uTHoe 3HauyeHme), olwmbKe (CMHXpOCUrHana,
YETHOCTU, MaHYeCTEPCKOrO KOAA, CBA3HOCTU JaHHbIX), BPEMEHN OXunaaHus (MuH. Bpems oT 2 o 100 MKc, Makc. Bpems oT
2 0o 100 mKc; 3anyck OCyLLECTBIISAETCS, ECNW BPEMS MEHbLLE MUHUMATBHOTO, BOMbLLE MaKCMManbHOro, NonagaeT Unu He
nonagaeT B uanasoH).

MosHo onpeaenuTb 3anyck Mo agpecy, KOTopbI <, <, =, >, 2, # yka3aHHOMY 3HaYeHMIO UMW NonafiaeT B Npeaenbl Uim 3a
npeaernbl Yka3aHHOro AnanasoHa.

I2S/LJIRJITDM (onumoHankHo)  3anyck no BbIGPaHHOMY GrOBY, M0 CUHXPOCUTHAMY KaApa WM Mo AaHHbIM. MOXHO HACTPOUTb 3amycK TaK, YTobbl OH
BbINONHSNCS NPy COBMIOLEHUM YCIOBUS <, <, =, >, = UNK # 7151 HEKOTOPOTO YKa3aHHOTO 3HAYEHUS U NPU NonagaHuu
3HaYeHNs B Npeaenbl Unv 3a Npeaensl ykasaHHOro AvanasoHa MakcumanbHas ckopocTb nepeadun aaHHbIX Ans 12S/LJ/RJ
paBHa 12,5 M6uT/c. MakcumanbHas ckopocTb Nepeaaum AaHHbIx ans TDM paeHa 25 M6uT/c.

3anyck no napannenbHoi 3anyck no 3HaueHNsiM AaHHbIX Ha NapannenbHoi WiHe. Pasmep JaHHbIX, nepeaaBaembix No napannensHoi WUHE, paBeH
WKHe (MpyU Hanuummn ot 1 5o 20 61TOB (0T LMPOBLIX 1 aHANOroBLIX kaHamnoB). [MoaAEPKMBAIOTCS ABONYHbIE W LLECTHAALATEPUYHbIE YMCTa.
YCTaHOBNEHHOM OnLMM

MDO3MSO)

Cuctema 3axBaTta AaHHbIX

PexuMbl 3axBaTa faHHbIX

Bbi6opka 3axBat 3HaueHuit BbIGOpok

O6HapyxeHne NMKOBbIX 3axBart ruTyeit AnMTensHOCTHLI0 1,5 HC (Moaenm ¢ nonocoit npomyckanus 1 TTw), 2,0 HC (MoAenu ¢ NONOCOI NPONyCKaHNs

3HauYeHu 500 Mrw), 3,0 Hc (Mogenm ¢ nonocoit nponyckanus 350 M), 5,0 He (Mogenu ¢ nonocoit nponyckanus 200 M), 7,0 He
(mogenu ¢ nonocoit nponyckanus 100 ML) npu Bcex CKOPOCTSIX CBUNMPOBAHMS.

YcpepHeHue YcpepaHerve ot 2 go 512 ocyunnorpamm.

Orunbatowan OrubatoLjast MUHMMYMOB-MaKCMMYMOB NpeacTaBnseT AaHHbIE, NONYYeHHbIe B pesynbTaTe 06HapyXeHUs MUKOBLIX 3HAYEHMI
B TEYEHME HECKOMbKMX 3axBaToB. Yncno curHanos B ornbatoen Boibupaetcs ot 1 o 2000 1 GeckoHe4YHOCT!.

Bbicokoe paspelenne YcpeaHeHue cepum 3axBaToB B peanbHOM BPEMEHW YMEHBLUAET CIyyaiiHbIN LLyM 1 NOBbILLIAET pa3peLLeHie No BEpTUKamM.

MpokpyTka MpokpyTKa ocLmMniorpaMmmbl Mo KPaHy Crpasa HaneBo CO CKOPOCTbIO Pa3BepTKM, MeHbLLEe unn pasHoil 40 mc/aen.

Pexum 3axsarta FastAcq™ Pexum 3axsata FastAcq onTumusnpyet npubop ans aHanvsa AMHaMUYECKX CUrHANOB W 3axBaTa peakux cobbituir. B

mogaensix ¢ nonocoit nponyckanus 1 Iy 3axeatbiBaetcst >280 000 ocuyunnorpamMm/c, B MOAENSX C NOMOCOHA NPONyCKaHUs OT
100 MI'y go 500 Mry - >235 000 ocymnnorpamm/c.

N3mepeHne napameTpoB curHana

Kypcopbl OcuunnorpaMma 1 akpaH

ABTOMaTU3UPOBaHHbIe U3MepeHus MamepsieTcs 30 NapameTpoB, 10 YeTLIPEX U3 KOTOPbIX MOXHO BbIBECTM Ha 9KpaH OAHOBPEMEHHO. BO3MOXHO 13MepeHne

(B0 BpemeHHoM obnacT) CriefytolLMX NapameTpoB: NepUog, YacToTa, 3afepXxKa, Bpemsl HapacTaHIs, Bpems Caja, CKBaXHOCTb NOSOXMUTENbHbIX
UMNYTbCOB, CKBAXHOCTb OTPULATENbHBIX MMMYILCOB, ANUTENBHOCTL NONOXUTENLHOMO MMMYNLCA, ANMTENEHOCTL
OTpULATENBHOrO UMMYNbCa, ANMUTENBHOCTb NaKeTa, (hasa, NONOXUTENbHbIA FINTY, OTPULATENbHBINA MMUTY, 3HAYEHIE OT Nnka
[0 NUKa, aMANUTYa, BbICOKUA YPOBEHb, HIN3KWIA YPOBEHb, MaKCUMyM, MUHUMYM, CpeaHee 3HadeHe, cpeaHee Nno nepuoay,
CpenHEeKBAAPaTUYECKO. 3HAYEHIE, CPEHEKBAAPATUYECKOE MO MepUoaY, YMCTO NONOKMTENbHBIX UMMYTLCOB, YACTO
OTpULATENbHBIX UMNYNECOB, YACIO MONOXMTENBHBIX (DPOHTOB, YACTO OTPULIATENBHBIX PPOHTOB, NMNOLLAAb W NNOLIAAL
nepuoaa.

ABTOMaTU3UPOBaHHbIE U3MepeHUs 3 BUAA, Pe3ymbTaTbl OAHOTO U3 KOTOPbLIX MOTYT GbiTb OTOGPAKEHBI HA 3KpaHe. BO3MOXHO M3MepeHHe CrieayoLnx
(B yacToTHoI 0bnacTm) napameTpOB: MOLHOCTI CUTHanNa B kaHane, koaduLMeHTa pasBs3ki COCEHIUX KAaHAMOB MO MOLLHOCTM W 3aHUMaeMOoi
nomnock! YacToT

CraTtuctuyeckas 05p360TKa CpeAHee 3Ha4eHne, MMHUMYM, MakCMMyM, CTaHOAPTHOE OTKIOHEHWe.
pe3ynbTaToB

1 Tlpu BbIGOPE 3anycka no koMaHZHOMy crioy GyLeT MpoUCXoauTh 3anyck Mo koMaHAHbIM CrioBaM M HEONPEAENEHHbIM CrioBaM koMaHabi/cTatyca. [Mpu BbiGope 3anycka no crnosy cTatyca byaet
MPOUCXOAMTb 3aryck No CTaTycy W HeonpeseneHHbIM CroBaM KoMarpbl/cTaTyca.
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N3mepeHne napameTpoB curHana

OnopHble YPoBHM

CrtpobupoBaHue

mcTorpamma

WcTouHukm curHana

Tvnbl

CraTucTMyeckue napameTpbl
cUrHana, nonyyaemble Ha OCHOBe
rmcTorpaMMmbi

Ol'lpe}J,EJ'IFIeMbIe none3oBartenem OnopHble YPOBHU ANA aBTOMATU3NPOBAHHBLIX M3MepeHVII7I MOXHO YKa3biBaTb B NPOLEHTaxX
UK B (PU3NYECKNX EQUHULAX.

BbleneHue KOHKPETHOrO COBLITHSI B 3aXBaYEHHOM CUrHamne s ero M3MepeHist. BbINoNnHAETCs ¢ NOMOLLbH KypcopoB
aKpaHa Unu KypcopoB CUrHana.

lucTorpamMma npefcTaBnseT coboil MaccuB 3HAYEHMIA, OTPAXAIOLLMX MOHOE YMCIIO NOoNaAaHuil B 3afaHHy0 NoNb3oBaTenem
obnacTb akpaHa. [nctorpamMma BbIBOANTCA B BUAE rpadhuka pacnpeneneHns ynucna nonagaqni, a Takke B BUAe Maccvea
YUCTIEHHbIX 3HAYEHNN, KOTOPbIE MOXHO U3MEPST.

kaHan 1, kaHan 2, kaHan 3, kaHan 4, onopH. 1, oNopH. 2, onopH. 3, ONOpH. 4, pesynbTaT MaTeM. onepaLum

BepTI/IKaJ'IbHaﬂ, rOPU3OHTaNbHasn

12 napameTpoB, [0 YETLIPEX N3 KOTOPbIX MOXHO BbIBECTM HA 3KpaH O4HOBPEMEHHO. YMCo ocumnnorpamm, YMCno
nonagaxuin B NpSIMOYrofbHMK, YUCIO MUKOBBIX 3HAYEHMIA, MEAMAHa, MaKCUMyM, MUHUMYM, pa3Max OT nuka [0 Nuka, cpeaHee
3HayeHne, CTaHgapTHOE OTKIOHeHue, curma 1, curma 2, curma 3.

MaTtemaTtunyeckas 06pa60TKa ocuunnorpamMmm

ApudmeTnyeckue onepaumm
Matematuyeckue yHkuumn

Bre

Martematuyeckas o6paboTka
cnekTpa

PacwupeHHble MaTemaTnyeckme
¢yHKUMM

CroxeHue, BbluUTaHWE, YMHOXEHWE W AENEeHWE CUrHAmMOB.
MHTerpupoBaHme, auddepeHLmpoBaHme, bbicTpoe npeobpasosaHue Pypbe

AMNAUTYaHbIA cnekTp. Bbibop BepTukanbHoro Maclitaba B cornacHo NuHenHoMy cpenHeKBaapaTMHECKOMy 3HaUYEHUO
UNW cpegHekBagpaTyeckoMy 3Hadenmio B 46B. Bbibop okHa BI1®: npsamoyronbHoe, XeMMuHra, XeHHuHra unu bnskmaxa-
Xappwuca.

CnoxeHue 1 BbluMTaHWe Tpacc cnekTpa B 4aCTOTHOM obnactu.

Bo3moxHO onpeaeneHme paclumpeHHbIX anrebpanyeckix BbIpax)eHuiA, BKIIOYALOLLMX OCLMNNOrpamMMbl, ONOPHbIE
ocuunnorpamMmbl, Matematudeckue yHkuum (BI®, uHterpuposaHue, auddepeHLMpoBaHine, norapudm, IKCNIOHEHTA,
KOpeHb KBaapaTHbIil, MOAYMb, CUHYC, KOCUHYC, TAHTEHC, PaauKan, CTENEHb), CKanspHble 3Ha4YeHus, 40 ABYX Onpeaensembix
nonb3oBaTenem nepeMeHHbIX U pesynbTaTbl NapamMeTpUYECKX U3MepeHHii (MEPUo, YacToTa, 3aAepKKa, NONOXUTENbHbIN
(PPOHT, OTpULLATENBHBIA PPOHT, ANUTENBHOCTL NOMOXMTENBHOTO UMNYNLCA, ANUTENBHOCTL OTPULATENBHOMO UMMYILCA,
ANWUTENbHOCTb NakeTa, (asa, CKBaXHOCTb NONOXUTENbHBIX MMMYNBCOB, CKBAXHOCTb OTPULIATENBHBIX UMMYTbCOB,
NONOXUTENbHbIV FNTY, OTPULLATENBHBIA [MUTY, pa3Max IMUTYEeN, 3Ha4eHKe OT Nuka A0 Nuka, amnInNTyAa,
CpeAHeKBaapaTNYECKoe 3HaueHe, CpeAHeKBaApaTNIECKOE 3a NepUOS, BbICOKMUIA YPOBEHb, HU3KII YPOBEHb, MAKCUMYM,
MUHUMYM, CPELIHEE 3HAYEHME, CPeaHee 3a Nepuoa, NioLadb, NNoWaab 3a Nepuog v rpacuku TpeHaa), Hanpumep,
(Intg(Ch1 - Mean(Ch1)) x 1,414 x VAR1).

HencTBue, BbINONHAEMOE Npu 06HapYyXeHUU cobbITUA

CoObiTus

DevicTBus

MoBTopeHue

[leAAcTBUS He BbINOMHAOTCS NP NOSIBMIEHMM 3amycka Wi Nocne 3aaaHHoro Yucna 3axeatos (o1 1 go 1 000 000)

[MpekpalLeHue 3axBaTa, 3aNOMUHaHWe OCLMNOrpamMMbl B dhaiine, COXpaHeHe CHUMKa akpaHa, pacrneyarka CHUMKa JKpaHa,
BblAa4a uMnyrbca ¢ BcrnoMoratensHoro Boixoga AUX OUT, curHan yaanenHoro nHTepdeiica SRQ, nepeaaya ysenomMneHuit
MO 3NEKTPOHHOM NOYTE M Bblfaya BU3yarnbHOro yBeAOMIeHNs

[NoBTOpeHue fencteus npu obpabotke cobbiTns (o1 1 Ao 1 000 000 u GeckoHewHOCTH)
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Pexum npocmMmoTpa BugeonsoopaxeHumn

WcTouHuku curnana
BupeoctaHpapThl
KoHTpacTHOCTb U APKOCTb
Bb160op nons BuaeocurHana

MonoxeHue n3obpaxeHus Ha
3KpaHe

kaHan 1, kaHan 2, kaHan 3 v kaHan 4

NTSC, PAL

PyHHaﬂ N aBTOMaTn4eckasa

HeueTHoe, YeTHOE, NEPBOE NOME CUrHana ¢ YePeCCTPOUHON Pa3BepPTKOM

B03aMOXHOCTb BbIGOpa NOMOXeHMs M30GpaxeHns No koopauHaTaM X v Y, perynupoBki WWPUHGI 1 BbICOTLI U30BpaKeHNs 1
yNpaBneHns HavanbHbIMY CTPOKOM 1 MUKCENEM W PasHOCTbIO MeXay CTPOKaMM.

U3mepeHne napaMmeTpoOB UCTOYHUKOB NUTAHUA (ONLMOHAsNIbHO)

N3smepenus nokasatenei kayecTBa Vo, o, Viucpacopar H8CTOTA, lop e, lncdpakropa: @KTMBHAA MOLLHOCTb, KaXKYLLASACH MOLLHOCTb, PEaKTUBHAA MOLLHOCT,

UCTOYHMKA NUTaHUA
N3mepeHue KOMMYTaLMOHHbIX
nortepb

nOTepM MOLLUHOCTH

MoTepw aneprum

[apMoHuyeckue coctaBnawowme

W3mepeHue nynbcauui

AHanus moaynsumu

O6nacTb 6ezonacHoi paboTbl

n3mepenus dV/dt u di/dt

K03(hhULIMEHT MOLLHOCTH, yron casura as.

Tewrs Tauin, 0OLLAS NPOBOAUMOCTD.

Tars Toukn, 0OLLAS NPOBOAUMOCTb.

THD-F, THD-R, cpeaHekBagpaTuieckoe 3HayeHue. pacmyeckoe n TabnmyHoe npeLcTaBneHne rapMmoHuk. TecTupoBaHne
cornacHo IEC61000-3-2, Knacc A u MIL-STD-1399, pasnen 300A

Vnynbcaqmﬁ n Inynbcaumﬁ-

I'padwlqecme npeacrasneHne moaynauun AnuTenbHOCTA NONOXUTENbHOIO MMNynbca, ANUTENBHOCTU OTPULATENBHOIO
mMmnynbca, nepuoaa, 4actoTbl, CKBaXHOCTU NONOXUTENbHbLIX 1 OTPULATENBHBIX MMMYNbCOB.

Ipachuyeckoe NpeAcTaBNeHne v TeCTUPOBaHIE Mo Macke oGnacTit Ge3onacHoit paBoTbl UMMYbCHBIX CUOBbIX NPUGOPOB.

Vl3mepeHV|e CKOPOCTU HapacTaHNA HanpsXeHnA U Toka C NOMOLLbI0 KypCOpOB.

TecTupoBaHMe NO Macke U KOHTPOJb NpeAenibHbIX 3Ha4YeHUN (ONLUMOHabHO)

McToYHMK TeCTOBOrO CMrHana

Co3paHue Macku

MacwrabupoBaHue Macku

Kputepum octaHoBa TecTa

MpeBbiweHue nopora

DencTBus Npu HeyAauyHOM
3aBepLUeHNUH TecTa

JencTBus Npu yaayHoMm
3aBeplueHnmn TecTa

OTtobpaxeHue pe3ynbTaToB
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KoHTponb npeaenbHbIx 3Ha4YeHuit: nioboi 3 kaHanos 1 — 4, noboi u3 onopH. R1 - R4

TectupoaHue no macke: noboit 13 kaHanos 1 - 4

BepTukanbHbIN fonyck Ans KOHTPONs npefenbHbix 3HaveHni ot 0 go 1 genenns ¢ warom 0,001 aeneHus; ropu3oHTanbHbIi
[0nycK Anst KOHTPONA npefenbHbIX 3HaveHni ot 0 go 0,5 genenus ¢ warom 0,001 aenexus.

3arpyska cnewLuanbHON Macku U3 TEKCTOBOTO dhanna C YMCroM CerMeHToB Ao 8.

anIBFIE)Ka K UICTOYHMKY BKIOYEHa (MaCKa MaCLIJTaﬁVIpyeTCﬂ aBTOMaTMU4eCKN Npu M3MEHEHUN HaCTpOeK KaHana MCTOHHMKa)

anBFI3Ka K UCTOYHUKY BbIKMOYEHaA (MaCKa He MaCLLITa6I/IpyETCFI npu U3MEHEeHUN HaCcTpoek kaHana MCTO‘-IHMKa)

MwuHumansHoe yncno ocuymnnorpamm (ot 1 8o 1 000 000 1 GeckoHeuHOCTM)

MuHumansHoe npoleaLwee Bpems (0T 1 ¢ 4o 48 vac. 1 6eckoHeYHOCTH)
ot 1 a0 1 000 000 1 BeckoHe4HOCTH

MpekpalLeHve 3axBaTa, 3anoMuHaHue ocLMnorpaMmbl B daiine, COXpaHeH1e CHUMKa 3kpaHa, pacrneyaTka CHIMKa SkpaHa,
Bblgaya uMnynbca ¢ BcnomoratensHoro Bbixoga AUX OUT, curan yaaneHHoro nHtepcenca SRQ

BbigaTb umnynbc ¢ BecnomoratensHoro Beixoga AUX OUT, HacTpouTb yaaneHHsIi nhtepdeiic SRQ

CocTosiHue TecTa, 0bLLee Y1CO OCLMMNOrPaMM, YACIO HapYLLEHWI, 0bLLEe YACNO TECTOB, YACTO HEYAaYHbIX TECTOB,
npoleaLlee Bpems, obLiee YMCNO NonafaHuii B Kaxabli CErMEHT Macku
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FeHepaToOp cCUrHaNoOB NPOU3BONbLHOWN (POPMbI U CTaHAAPTHbLIX PYHKLUN
(tpebyeTcs onums MDO3AFG)

CurHansl

CuHyconganbHbIn
[nanasoH yacTot
[luana3oH amnnuTyabl
HepaBHomepHocTb AYX

MonHbn Ko3adpduumeHT
rapMOHMK (Tun.)

OuHamuyeckuin guanasoH 6e3s
napasuTHbIX COCTaBNAOLWMX

MpsAMoyronbHbIA/MMNYNbCHbI
curHan

[vana3oH YactoT

HOwvana3sox amMnnuTyabl

KoaddmumeHT 3anonHenus
Pa3peweHue koadduumeHTa

3anoJiHeHuA

MuHuManbHasa gnuTenbLHOCTb

uMnynsca

Bpems HapacTaHus/cnapa

PaspelueHue gnutensHoCTH

umnynbca
Fnuty
AcummeTpus

Mxutrep (cp. kB.TIE)

Munoo6pasHbIii/TpeyronbHbIi
[nana3soH yactot
[vanasoH amnnuTyAbl
KoadhdpuumeHT cummeTpun
Paspelenne cummeTpumn

0ly
[wvana3oH ypoBHeW

Lym
[lnanasoH aMnnuTyAbI
Paspelenve amnnutyab!

KapanHanbHbIi curyc (Sinc)
[nana3soH yactot
[vanasoH amnnuTyAbl

®yHkuma Maycca
Mnana3oH vyacTot
[lnana3oH amnnuTyAbI

CuHycouganbHbIi, NPSIMOYTOMbHbINA, MMAYLCHBIA, MI00BPa3HBIA, TPEYTONbHBIA, kKapauHambHbI CUHYC (Sinc), yHKLMS
[aycca, yHkums JTopeHua, SKCNOHEHLManbHoe HapacTaHue W cnag, raBepeuHyC, KapaMocurHas U NPOU3BOMbHbINA CUrHan.

o1 0,1 Ty go 50 My,

0T 20 MBycrunc 8O 5 Bk B PEXMME € BbICOKMM MMneaaHcoM; 0T 10 MByrnm A0 2,5 Bryenue Harpyska 50 Om
10,5 b, Tvn., Ha yacTote 1 kT (1,5 ab ans amnnutyg <20 MB.nm)

1%, Harpyska 50 Om

2% ons amnnutyapl < 50 MB 1 vactot > 10 My

3% ans amnnuTyasl < 20 MB v vactot > 10 My

-40 8BH (Vipenn = 0,1 B); -30 8BH (Viennc < 0,1 B), Harpyska 50 Om

ot 0,1 Ty o 25 My

0T 20 MBpyrne BO 5 Bk B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuo Harpyska 50 Om
0T 10% g0 90% nnn MuH. gnutensHocTb uMnynbea 10 He, BoibupaeTcs 6onbluee

0.1%

10 He (Tun.)

5 He, Tun. (o1 10% po 90%)
100 nc

< 2%, TIN., ANs CKaykoB curHana, 6onbmx 100 mB
+1% 15 Hc, npu koapuumeHTe 3anonHeHuns 50%

<500 nc, Tvn.

ot 1y mo 500 kly,

0T 20 MByyrne BO 5 Bk B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MByynu 8O 2,5 Bryenuo Harpyska 50 Om
o1 0 % Ao 100 %

0.1%

+2,5 B B pexume ¢ BbICOKMM uMnegaHcoM; £1,25 B npu BxogHom conpoTuenerumn 50 Om

0T 20 MByycrine BO 5 Bk B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenue Harpyska 50 Om
o1 0% Ao 100%, war 1%

010,41 Ty o2 My

0T 20 MByycrine 8O 3,0 Bryprak B PEXMME € BbICOKMM uMneaaHcoMm; 0T 10 MByenmc BO 1,5 Brynu Harpyska 50 Om

o1 0,1 Ty po 5 My

0T 20 MBrycrine 8O 2,5 Brypnax B PEXMME € BbICOKUM uMneaaHcoM; 0T 10 MByumc BO 1,25 Bryeame Harpyska 50 Om
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®yHkuus NopeHua
[wana3oH YacToT

[luana3oH amnnuTyabl

JKcnoHeHuuanbHoe HapacTaHve/

cnag
[vana3soH vacTtoT

Dwvana3sox amMnnuTyabl

DyHKUMA raBepcuHyca
Dnana3oH yacTot

Dwvana3sox amMnnuTyabl

Kapamocurnan
[nana3soH yactot

[anasoH amnauTyabl

MpousBonbHas opma
06bem namaTu
[nanasoH aMnnuTyAbI
YacTtoTa noBTOpEHMUst

YacroTa guckpeTusauuu

MorpewHocTb YacToThbl
CuHyconganbHbIA U

nunoo6pasHbIN CUrHanbl

MpsAMoyronbHbIN 1
MMNYNbCHbIA CUTHaNbI

PaspeweHnue

I'Iorpeumocn: aMmnnuTyabl

MocTosiHHOE CMeLLeHne

[lnana3oH NOCTOAHHOIO
cMmeLeHus

Pa3pelueHne nocTosHHOrO

CMeLleHunsa

I'Iorpeumoch CMeLleHusa

NO ArbExpress®

26 www.tektronix.ru

FeHepaToOp CUrHaNoOB NPOU3BONbLHON POPMbI U CTaHAAPTHbLIX PYHKLUN

o1 0,1 Ty po 5MIy

0T 20 MBycrunc 8O 2,4 Brynax B PEXMME € BbICOKMM uMneaaHcoM; 0T 10 MB e 8O 1,2 Brynux NPY Harpyske 50 Om

ot 0,1 Ty po5MIy

0T 20 MByycrune 8O 2,5 Brynnc B PEXMME € BbICOKUM uMneaaHcoMm; 0T 10 MByam 8O 1,25 Bpyeane Harpyska 50 Om

ot 0,1 Ty po5MIy

0T 20 MBrycrne 8O 2,5 Brypenuk B PEXMME € BbICOKUM uMneaaHcoMm; 0T 10 MByam 8O 1,25 Bpyeane Harpyska 50 Om

o1 0,1 Ty ao 500 Iy

0T 20 MBpycrne BO 5 Bk B PEXMME C BbICOKMM MMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuo Harpyska 50 Om

ot 110 128 Kb

0T 20 MByycrne 8O 5 Bk B PEXMME C BbICOKMM MMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenue Harpyska 50 Om
o1 0,1 Ty go 25 My,

250 Mebi6./c

130 x 10-6 (yactoTa < 10 k')
50 x 10-6 (yacTota = 10 kl'y)
130 x 10-6 (yactoTa < 10 kT'w)

50 x 10-6 (4actota = 10 kT'L)
0,1 'y unu 4 paspsiga; BbibupaeTcs bonbluee

+[ (1,5%0T ycTaHOBNEHHOM amnnuUTyAbl OT N ka A0 nuka) + (1,5% 0T yCTaHOBNEHHOMO NOCTOSHHOMO cMelleHus) + 1 MB |
(vacTota = 1 kW)

1[2,5 B - (amnnutyaa curHana)/2] B pexvme ¢ BbICOKMM UMNeaaHcoMm; +[1,25 — (amnnutyaa curHana)/2 ], Harpyska 50 Om
1 MB B pexume ¢ Bbicokum umneaarcom; 500 mkB npu BxogHoM conpoTuenesun 50 Om

£[(1,5% OT ycTaHOBMEHHOro abCoMITHOrO NOCTOSHHOTO CMeLeHns) + 1 MB]; yBenudmnsaeTcs Ha 3 MB npu kaxaom
noBbIleHu Temnepatypbl Ha 10 °C, HaunHas oT +25 °C

Ocumnriorpad cepun MDO3000 coemectim ¢ MO ArbExpress® ans penaktuposaHus v co3naHins CUTHaros, BbINONHAEMbIM
B KomnbloTepe. CurHanbl, 3axsadyeHHble ocuyunnorpagom cepur MDO3000, nepepatotest MO ArbExpress ans
pepakTuposanus. 310 M0 co3aaeT CNOXHbIE CUTHAMbI M MOAAET UX Ha FreHepaTop CUrHaMoB NPON3BOMLHON (POPMBI U
CTaHAAPTHbIX PYHKLMIA, BXOASLLMIA B COCTaB ocuunnorpacda 1 BblLatoLLmii pesynsTupytoLme curHansl. 4ns sarpyskv MO
ArbExpress obpatutech Ha cairt: www.tektronix.com/probes.



KomBuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

LUndpoBon BonbTMETP U HYacToTOMEp

UcTounuk

Tunbl u3mepeHunit

Paspeluenue

MorpewHocTb YacToThbl
CKopocCTb U3MepeHui

ABTOMaTHYeCKMit BbIGOP
napameTpoB CUCTEMbI
BEePTUKaNbHOrO OTKNOHEHMUS

padmueckoe npeacTaBneHme
pe3ynbTaToB U3MepeHus

MporpammHoe obecnevyeHune

N0 OpenChoice® Desktop

Opavisep IVI

Beb-untepdeiic e*Scope®

Be6-untepdeitc LXI Core 2011

XapaktepucTukm gucnnes

Tun gucnnes
PaspelueHue aucnnes
WHTepnonsaums
MpepcTaBnexue curHanos

LiBeToBbIe NanuTpbI AN pexuma
3axBara FastAcq

KoopauHaTHas ceTka

kaHan 1, kaHan 2, kaHan 3 v kaHan 4

CpeaHeKBafIpaTM4ecKoe 3HaueHe NepemMeHHoN COCTaBNSILLEN, NOCTOSHHAS COCTABNAOLLAS, CyMMa NOCTOAHHOM
COCTaBNAOLLEN 1 CPEAHEKBAAPATUYECKOTO 3HAYEHUS NEPEMEHHOI COCTaBNAIOLLEi (NOKa3aHWUs B BONbTax Uiy amnepax);
yactota

nepem. HanpsxeHue, NoCT. HanpaXeHune: 4 paspaga

YacroTa: 5 paspsios
10-6
100 n3mepeHwmit/c; n3mepeHus Ha akpaHe 0BHOBNSIOTCS 4 pa3a B CekyHay

ABTOMaTUYECKasH HACTPOIIKa NapaMETPOB MO BEPTUKANK ANsi MaKCUMANbHOrO AMHAMYECKOrO A1anasoHa M3MEPEHUH;
BOCTYNHa AN NtoBoro CTOYHMKA, He CB3aHHOTO C CUCTEMOIA 3anycka

I'pachuyeckoe oToBPaKEHNE MAHUMATLHOTO, MAKCUMAIIBHOTO 1 TEKYLLEro 3HaYeHMi U NPOKPYTKA 3HAYEHUI B 5-CeKyHAHOM
UHTEpBane

ObecneunBaeT ObICTPOE 1 NPOCTOE B3aUMOLeNcTBMe ocLunnorpada ¢ KomnbloTepamu, paboTatoLwmmi nog ynpaeneHmem
Windows, uepe3 uxtepdeiic USB unn LAN. TNo3BonseT nepeaasath 1 COXpaHSTb HACTPOIKK, OCLWUNOrpaMMbl, pesynbTaTbl
M3MepeHuit 1 CHUMKM akpaHa. B coctas atoro M0 Bxogat naHenu uxctpymertos Word u Excel, nossonsiowme
aBTOMaTU3MPOBaTb 3aXBaT 1 nepeaady AaHHbIX U CHUMKOB akpaHa B Word n Excel ons GbICTporo coctaBneHus 0T4eToB 1
JanbHelLlero aHanusa.

ObecneunBaeT cTaHAapTHbINA UHTepdeNc NporpaMmMmUpoBaHmus NpUBOPOB 1S paCcpPOCTPaHEHHbIX MPOrpaMMHbIX NaKETOB,
Takux kak LabVIEW, LabWindows/CVI, Microsoft. NET n MATLAB.

Mo3sonseT ynpaensTb ocuMnnorpadioM fo CeT Yepes CTaHgapTHbIi 0603peBsaTent uHTepHeTa. MpocTo BeeauTe IP agpec
UnM ceTeBoe UM ocuuniorpadia, v B 06o3pesartesne OTKPOETCS CTpaHuLa ynpasneHus. MNepeaaiite u coxpaHuTe
HACTPOWKM, OCLMNMOTPAMMbI, U3MEPEHHS 1 CHUMKI KpaHa 1N ONepaTMBHO M3MEHUTE HACTPOMKI ocLmMAnorpada
HENOCPEACTBEHHO Ha CTPAHNLIE YNPaBNEHMs..

ObecneunBaeT noakntoueHne K ocuunnorpady Yepesa cTaHgapTHbIN Gpay3ep nytem Beoaa IP agpeca unu ceTeBoro MMeHm
ocuunnorpadba B agpecHyto cTpoky Bpaysepa. Beb-uHTepdeiic no3BonsieT KOHTPONMPOBaTL COCTOSIHME U KOHGUTypaLyio
npubopa, NPOBEPSTH 1 M3MEHATL HACTPONKI CETH, & TaKkKe YNpaBnsTh ocuunsorpadom ¢ nomoLsto MO e*Scope®.
Anroputm paboTbl uHTepdenca cooteeTcTByeT cneyndukaumam LXI Core 2011, Bepcus 1.4.

LiBETHOW AMCNNeit C anaroHanbko 9 [toiiMoB (229 mm)

800 x 480 (WVGA)

KapauHanbHbIit cuHyc (Sinc)

BekTopbl, TOUKK, NEpeMEHHOE NOCNECBEYeHe, BECKOHEYHOE NOCNECBEYEHNE

TemnepartypHasi, CnekTpanbHasi, HopMarbHas, UHBEpPTUPOBaHHAs

[NonHas, ceTka, CnnoLwHasl, nepekpectue, pamka, IRE n mB.
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XapaKTepVICTVIKM auncnnes
®opmat YT, XY v ogHoBpemeHHo XY/YT

MakcumanbHas ckopocTb 3axBata  >280 000 ocumnnorpamm/c B pexume FastAcq ans mogeneit ¢ nonocoi nponyckanus 1 Iy
>235 000 ocumnnorpamm/c B pexume FastAcq ans mogeneii ¢ nonocow nponyckaxus ot 100 My go 500 My

>50 000 ocumnnorpamm/c B pexume 3axsata ¢ UCMonb30BaHMeM ocLunmorpada ¢ LdpoBbIM MIOMUHOGOPOM Afs BCEX
moaenen

MNopTbl BBOpa/BbIBOAA

BbicokockopocTHO XOCT-nopT Mopaepxveaet USB HakonuTenu, npuHTepsl 1 knasuatypy. 1o ogHOMY nopTy Ha nepeaHen 1 3agHen naHensx npubopa.
USB 2.0

Mopt Begomoro yctporctBa USB  PacnonoxeH Ha 3agHei naHenu. MopaepxusaeT ynpasnexue ocuunnorpadom yepesa nitepgennc USBTMC unm GPIB (¢
2.0 nepexopHukom TEK-USB-488) n HenocpeaCTBeHHYt0 NevaTh Ha NPUHTEpPaX, COBMECTUMBIX C TexHonoruel PictBridge.

Meyatb [ins neyaTv ucnonb3yeTcs CETEBON NPUHTEP, MPUHTEP, COBMECTUMBIN C TexHonornen PictBridge, unu npuxtep,
NOLAEPXMBAIOLLMA NeYaTh COOBLLEHMIA SNEKTPOHHOI NouTbl. MpumeyaHue: B npuHTepe ucnonsayetcs MO, paspaboTaHHoe
OpenSSL Project anst ucnonb3osanus B OpenSSL Toolkit. (http://www.openssl.org/)

Mopt LAN Posetka RJ-45, noppepxusaet craHgapt 10/100/1000Base-T
Bbixop BuaeocurHana PoseTka DB-15, no3BonsieT BbIBOAUTL M300paxeHie ¢ akpaHa ocumnrorpada Ha BHELIHWIA MOHUTOP UIK MPOEKTOP.
PaspeLeHve XGA
BcnomoratenbHbIn BXog (TonbKo ANs 2-kaHanbHbIX Moaeneit)
Pasbem BNC Ha nepepgHen BxogHoe conpoTuenexue, 1 MOm
naHenu
MakcumanbHoe BxoaHoe 300 Bgp, s, (KAT 1) ¢ nukoBbIMM 3HaueHNAMY < +425 B
HanpsikeHue
HanpsikeHue n yactota Ha KoHTakTbl Ha nepegHer naHenu
BbIX0fe KoMneHcaTopa npobHuKa
Amnnutypa ot0p025B
YacToTta 1kly
BcnomoratenbHbIN BbIXOA Pasbem BNC Ha 3agHei naHenu.

Vour (BbICOKMIA ypoBeHb): 22,5 B 6e3 Harpyaku, 20,9 B ¢ Harpy3koi 50 Om
Vour (HU3Kkii ypoBeHb): <0,7 B npu BbixogHoM Toke <4 MA; <0,25 B ¢ Harpyakoit 50 Om

BbIxog MOXHO HAaCTPOUTb Ha BbiAayy UMMYNLCHOO CUrHana Npu 3anycke ocuunnorpada, curHana anycka oT BHYTPEHHEro
reHepaTopa CUrHamnoB NpOK3BOMbHON POPMbI U CTAHLAPTHBIX (OYHKLMA, @ TakKe CurHana cobbiTus Ans KOHTPONS
npesenbHbIX 3HAYEHNA/TECTUPOBAHUS NO Macke.

3amok KeHcuHITOHa THe3a0 Ha 3afiHelt NaHenu Ans CTaHaapTHOrO 3amka KeHCHHITOHa.

Kpennenue VESA CraHpapTHble Toukm kpennenus VESA 75 mm (MIS-D 100) Ha 3agHeit naHenu npubopa
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KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

LXI (pacwupeHue LAN ons nameputenbHbIX NpubopoB)

Knacc

Bepcus

McTOoYHUK NuTaHusA

HanmeeHlne UCTOYHUKA NUTaHUA

YacToTa MCTOYHMKA NUTaHMA

MoTpebnsiemas MOWHOCTb

MabapuTtbl 1 Macca

Pasmepsbl
Biicota
Lnpuna
Fny6una

Macca
Hetto

BpytTo

KoHdhurypauums ans ycraHoBKu B
CTOMKY

3a30p AnA oxXnaxaeHusa

LXI Core 2011

V1.4

o1 100 00 240 B £10 %

o7 50 8o 60 Iy, ot 100 go 240 B
400 My £10% npn 115 B

He 6onee 120 Bt

203,2 mm
416,6 Mmm
147,4 mm

4.2 kr
8,6 kr

5U

51 MM ¢ NeBOI 1 C 3aHel CTOPOH npubopa

dneKkTpomarHuTHasi COBMeCTUMOCTb, YCINOBUS OKpYXXaloLlen cpeabl U 6e30nacHOCTb

Temnepatypa
Pab6ouas

XpaHenue

OTHOCUTENbHAsA BMaXHOCTb

Pa6ovas

XpaHenue

BbicoTa Hag ypoBHeM Mops
Pa6ovas

XpaHeHue

HOpMaTMBHbIe AOKYMEHTbI

OneKTpoMarHuTHas
COBMECTUMOCTb

Be3onacHocTb

ot -10 °C pgo +55 °C (ot +14 °F po 131 °F)
ot -40 °C po +71 °C (ot -40 °F o 160 °F)

Temnepatypa go +40 °C, oTHocuTenbHas BNaxHOCTb 0T 5% 40 90%

Temnepatypa ot +40 °C o +55 °C, oTHocuTenbHast BNaxHocTb 0T 5% Ao 60%
Temnepatypa go +40 °, oTHocuTenbHast BnaxHocTb 0T 5% Ao 90%

Temnepatypa ot +40 °C go +55 °C, oTHoCUTemNbHas BNaxHOCTb oT 5% A0 60%

Temnepatypa 0T +55 °C go +71 °C, oTHocuTenbHas BnaxHocTb oT 5% A0 40%, 6e3 06pa3oBaHNs koHaeHcaTa

10 3000 m
10 12000 m

[IupekTuea coseta EC 2004/108/EC

UL61010-1:2004, CAN/CSA-C22.2 No. 61010.1: 2004, lupekTia no HU3koBonbTHOMY obopyaosaHuto 2006/95/EC n
EN61010-1:2001, MOK 61010-1:2001, ANSI 61010-1-2004, ISA 82.02.01
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NHgpopmauua onsa 3akasa

LWar 1 Bbibepute 6asoByro moaenb ocuunnorpada cepun MDO3000

Cepusi MDO3000
MDO03012
MDO3014
MDO03022
MDO03024
MDO03032
MDO03034
MDO03052
MDO03054
MDO03102
MDO3104

KombuHmpoBaHHbIit ocumnnorpady, 2 aHanorosbIx kaHana, 100 My u 1 Bxoa aHanusatopa cnektpa, 100 MIy
KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbix kaHana, 100 My u 1 Bxoa aHanusatopa cnektpa, 100 MIy
KombuHmpoBaHHbIit ocumnnorpad, 2 aHanorosbIx kaHana, 200 My u 1 Bxoa aHanusatopa cnektpa, 200 MIy
KomBuHm1poBaHHbIN ocuunnorpad, 4 aHanorosbix kaHana, 200 My v 1 Bxoa aHanu3aTopa cnektpa, 200 MIy
Kom6uHMpoBaHHbIit ocuunnorpady, 2 aHanorosbIx kaHana, 350 My 1 1 Bxoa aHanusaTopa cnektpa, 350 MIy
KomBuHupoBaHHbIN ocunnnorpad, 4 aHanorosbix kaHana, 350 My u 1 Bxog aHanu3aTopa cnektpa, 350 MIy
KombuHmpoBaHHbIit ocumnnorpady, 2 aHanorosbIx kaHana, 500 My u 1 Bxoa aHanusatopa cnektpa, 500 MIy
KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 500 My u 1 Bxoa aHanusatopa cnektpa, 500 MIy
KombuHmpoBaHHbIit ocumnnorpad, 2 aHanorosbIx kaHana, 1 [Ty v 1 Bxoa aHanusatopa cnektpa, 11Ty

KomBuHm1poBaHHbIN ocuunnorpad, 4 aHanorosbix kaHana, 1 [Ty v 1 Bxog aHanuaatopa cnektpa, 1 Ty

B KoMnneKkT noctaBKU BXOOAT:

Mpo6HuKM

Mopenu ¢ nonocoi nponyckaHus
100 My, 200 My,

Mogenu ¢ nonocon nponyckaHus
350 M, 500 My,

Mogenu ¢ nonocon nponyckaHus
1My

NMobGas mopenk ¢ onumei

MDO3MSO
MpuHagnexHocTn

103-0473-00

063-4526-xx

071-3249-00

016-2008-xx

TPP0250, 250 MI'y, 10X, 3,9 n®. OanH naccuBHbI NPOBHUK HANPSKEHS HA aHANOTOBIN KaHan

TPP0500B, 500 Mru, 10X, 3,9 n®. OanH naccyBHbI NPOBHWUK HANPSKEHUS HA @HANOrOBbIN KaHan

TPP1000, 1 I'w, 10X, 3,9 n®. OgnH naccuBHbIN NPOBHUK HANPSKEHUS HA aHAMNOrOBbIN KaHan

OpauH 16-kaHanbHbIA norudeckinit npobHUK P6316 1 NpuHagnexHocTn

MepexopHuk N - BNC
KomnakT-auck ¢ LoKyMeHTaLmen

VIHCTpyKLMM N MOHTaXyY W TexHuke 6e30nacHoCTH, neyaTHoe PYKOBOACTBO (Ha aHrMMACKOM, SIMOHCKOM W YNPOLLEHHOM
KNTalCKOM S13blKax)

CyMKa C MpUHAANEXHOCTAMM
Kabenb nutaHus

MO OpenChoice® Desktop (MMeeTcs Ha koMnaKT-aucke ¢ AOKyMeHTaLMel 1 MOXeT BbiTb 3arpyxeHo C cailta
www.tektronix.com/probes.)

Kann6poBoYHbIf cepTudmKaT NOATBEPXKAAET NPOCNEXNBAEMOCTb KannGpoBky A0 HaumMoHanbHbIX UHCTUTYTOB METPONOMMM
1 COOTBETCTBYUE cucTeMe kayecTsa 1ISO9001

FapaHTUNHbIEe o6A3aTenbCcTBa
TpeXJ'IETHHH rapaHTua Ha Bce aetanu u pa60Ty, 3a Uckn4yeHnem I'IpOGHVIKOB.
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KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

LWar 2 CkoHdurypupymuTte Baw ocuymunnorpac cepumn MDO3000, no6aBuB onuuun

Onuwun npubopa

Bce npubopb! cepum MDO3000 MoryT BbITb NpeaBapnTENbHO HACTPOEHBI HA 3aBOAE C MOMOLLbIO CrIeayHLLMX OnLyiA:

MDO3AFG
MDO3MSO
MDO3SA

MDO3SEC

Kabenb nutaHms n pasbembl

Onums A0
Onuusa A1
Onuusa A2
Onuusa A3
Onuus A5
Onuusa A6
Onumsa A10
Onuus A11
Onuusa A12

Onuus A99

A3bIK pykKkoBoACTBa

["eHepaTop Ans co3naHns 13 3aAaHHbIX CUrHanoB W MPOM3BOSIbHBIX CUTHAMNOB
16 LMpOBLIX KaHANOB; B KOMMNEKTE C LUpoBbIM NPoBHUKOM P6316 1 npuHaanexHoCTsMM
[NoBbllWaeT AnanasoH BXOAHbIX YacTOT aHanuaatopa cnekrpa 4o 3 T v nonocy 3axsata go 3 My

MoBbILLaeT ypoBEHb 3aLnTLI MPUBOPa 3a CHET MCTIONb30BAHMS NapONst s BKIOYEHNS W BbIKIIOUEHNS BCEX MOPTOB
npubopa n 06HoBNeHUs BcTpoeHHoro MO npubopa.

Burnka nutanus ons ceteit CeBepHoit Amepuku (115 B, 60 T'u)
Burnka nutanus ons cetent Esponbl (220 B, 50 I'y)

Bunka nutanns ans ceteit Benukobputarum (240 B, 50 M)
Bunka nutanns ans ceteit Asctpanum (240 B, 50 T'y)

Bunka nutanns gna cetei Wsenyapwm (220 B, 50 Mu)

Bunka nutannsa ans cetent AnoHum (100 B, 110/120 B, 60 I'y)
Bunka nutanus ans ceten Kutas (50 M'u)

Bunka nutanus ans ceteit Mnaum (50 M)

Bunka nutanus ans ceteit bpaunum (60 I'y)

LLIHYp SneKTPONMUTaHS OTCYTCTBYET

Bce npoaykTbl noctaBnsoTcs ¢ PyKOBOLCTBOM MO YCTAHOBKE 1 TEXHUKE 6E30MacHOCTM Ha aHTMUIACKOM, SINOHCKOM W YNPOLLEHHOM KUTaCKOM si3bikax. MomnHble
PykoBozcTBa no akcnnyaTawuy, nepeBefeHHble Ha Kaxaplil U3 NEPeYUCTIEHHbIX HibKe S13bIKOB, NOCTABNSIOTCS C KaXdbIM NpoaykToM. 3T0 PykoBOACTBO NpeacTaBnsieT
coboit chaitn dpopmata pdf, 3anucaHHbIA Ha KOMNAKT-AUCK BMECTE C APYIUMI JOKYMEHTaMM.

Onumsa LO
Onuwmsa L1
Onuwms L2
Onuwmsa L3
Onumsa L4
Onumsa L5
Onumsa L6
Onumsa L7
Onuwus L8
Onumsa L9
Onumsa L10
Onums L99

Haknagka ¢ uHdopmaLmeit Ha aHrUIACKOM A3blke Ans nepeaHeit naHenu npubopa

Haknapka ¢ nHchopmalmen Ha ppaHLy3cKkom s3bike As nepeaHeit naHenu npubopa

Haknapka ¢ nHchopmaLmen Ha UTanbsHCKOM A3blke 415 nepeaHeit naHenn npubopa

Haknagka ¢ nHchopmaLmei Ha HeMeLKOM 5i3blke Ans nepeaHen naHenu npubopa

Haknapka ¢ nHcopmaLmeil Ha ncnaHcKoM si3bike AN NepeaHeil naHenu npubopa

Haknapka ¢ nHdopmalyelt Ha SMOHCKOM Si3blke AMs NepeaHel naHenu npubopa

Haknagka ¢ uHdopmaLmeir Ha nopTyranbCckoM s3bike Ans nepeaHer naHenu npubopa
Haknagka ¢ nHchopmalmer Ha yNpoLLEeHHOM KUTaNCKOM A3bike 15 nepeaHeit naHenn npubopa
Haknagka ¢ nHchopmalyen Ha TPaaMLMOHHOM KUTACKOM si3blke ANs nepesHer naHenu npubopa
Haknagka ¢ nHchopmaLmen Ha KOpeckom A3bike Ans nepeaHen naHenu npubopa

Haknapika ¢ nHcopmaLymeil Ha pycckoM si3bike Ans nepeaHei naHenu npubopa

Be3 PykoBozicTBa, Haknagka ¢ HGhopMaLyer Ha aHrMIACKOM s3bike Ans nepeaHelt naHenu npubopa
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TexHuyeckoe onncaHme

CepBuUCHbIe onuuun
Onuusa C3
Onuwusa C5
Onuus D1
Onumsa D3
Onums D5
Onuusa G3
Onuusa G5

Onuusa R5

Yenyru no kanubpoBke B TeyeHune 3 net

Yenyru no kannbpoBke B TeueHue 5 net

[poToKON C AaHHBIM KannBpoBKM

lMpoTokon ¢ AaHHbIMK KannbpoBky 3a 3 roga (¢ onyweit C3)

lMpoToKon ¢ AaHHbIMK KanubpoBky 3a 5 net (¢ onuueir C5)

lMonHoe obcnyxuBaHue B TeueHe 3 NET (BKMKOYAs 3amMeHy Ha BPEMS PEMOHTA, NNaHoBY!0 KanuBpPOBKY U MHOrOe ApYroe)
[NonHoe obcnyxuBaHue B Te4eHue 5 neT (BKNtovas 3aMeHy Ha BpeMst pEMOHTA, NaHOoBY KanubpoBKy 1 MHOTOE Apyroe)

YCnyri no peMoHTY B TeYeHIe 5 NeT (BKNioyast rapaHTyio)

lapaHTUiHbIE 0653aTenbCTBA U CepBIUCHBIE MPEANOKEHNS HE PACTPOCTPaHSIOTCS Ha MPOGHMKW U NPUHAANEXHOCTY. FapaHTHiiHbIe 06513aTeNbCTBA W YCNOoBUS
kanubpoBkv NPOBHIKOB 1 NPUHAANEXHOCTE NPUBELEHBI B UX TEXHUYECKUX ONUCAHUSIX.

LWar 3 Bei6bop moaynen npuknagHbIiX nporpaMmm U NpuHaanexHocTen

Mogynu npuknagHbIX Nporpamm

MDO3AERO

MDO3AUDIO

MDO3AUTO

MDO3COMP

MDO3EMBD
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Mogynv NpuKnaaHbIX NporpaMm NproBpeTatoTCs kak CaMOCTOSATENbHbIE MPOAYKTbI BMECTE C OCLMnorpadom cepum
MDO3000 unu oTaernbHo.

Mogynu uMeloT NnLEeH3NK, KOTOpble MOTYT NepefaBaThCa Mexay npuknagHsIM Mogyrem 1 ocuunnorpadom. NuueHsuns
MOXET XPaHUTLCS B MOAYIE, YTO NO3BOMNSET UCMONb30BATh MOAYMb B ApYroM npubope. JINLEeH3ns MOXeT HaxoauTsCs 1 B
ocyunnorpade, 4To No3BONAET yAaNSTb MOAYIb U XpaHUTb €ro OTAENbLHO. JTuLeH3ns MoxeT ObITb BO3BPaLLEHa B MOAYIb,
4T0BbI MOAYMb MOXHO ObIO 1CMONb30BaTL B Apyrom ocuumnnorpade cepuy MDO3000. Mpu nepegave nuueH3um B
ocyunnorpad 1 yaaneHuu Moayns MoXHO OAHOBPEMEHHO 1cnonb3oBaTh Gonee ABYX NPUKNaaHbIX Nporpamm.

Mogynb aHanu3a 1 3anycka no curHanam nocnegoBaTeNbHbIX LWKH 4151 a3POKOCMUYECKON NPOMbILLNEHHOCTH. Mo3BonseT
OCYLLECTBNISATH 3anycK no naketam, nepeaasaemMbim no WwiHam MIL-STD-1553, a Takke npefocTaBnseT cpeacTsa aHanmaa,
Takue Kak LdpoBoe NpeaCcTaBneHne CUrHanos, 4eKoANPOBaHWe NakeTos, NOUCK W TabnuLbl 4eKOANPOBaHWS NaKeTOB C
METKaM1 BPEMEHN.

Bxogbl curHana — nio6boit kanan 1 — 4, pesynbtat MmatemaTtuyeckoit 06pabotku, onopH. 1 -4

PekomeHayemble NpobHUKK: AnddepeHLmManbHbIA U HECUMMETPUYHBII (TPEBYETCS TOMBKO OAMH HECUMMETPUYHbIN
NpOBHKK)

Mogzynb aHanm3a 1 3anycka no curHanam nocrefoBaTerbHbIX ayauoLLnH. [103BoMsSEeT OCYLLECTBASATH 3anyck Mo nakeTam,
nepenasaeMbIM 1o ayavolumHam 23, LJ, RJ n TDM, a Takke npefocTaBnseT cpeacTea aHanuaa, Takue kak LdpoBoe
npefAcTaBNeHNe CUrHaroB, NPEACTABIEHUE LWMHBI, JEKOAMPOBAHUE NaKeTOB, NOMUCK U TabNuLbl AEKOAMPOBAHUS NAKETOB C
MeTKaM1 BpeMeHH.

Bxogbl curHana — ntoboit kaHan 1 — 4, ntoboi uudposoit BxogHoi kaHan DO — D15

PeKOMeHJJ,yeMbIe I'Ip06HVIKVI — HECUMMETPUYHbIE

Mogynb aHanu3a u 3anycka no curHanam aBToMobWbHbIX NocnefoBaTeNbHbIX LWKH. [103BONSET OCyLWEeCTBAATL 3anyck No
naketam, nepegasaembim no wuHam CAN 1 LIN, a Takke npeaocTaBnseT cpeacTsa aHanmaa, Takue kak LudpoBoe
NpeLCcTaBneHne CUrHanoB, NPeACTABMEHNE LWMHbI, EeKOAUPOBaHWE NaKeToB, NOWCK 1 TabnuLbl 4EKOAMPOBaHNS NaKeTOB C
METKaMM BPEMEHN.

Bxogbl curHana — CAN unm LIN: Niobon kanan 1 — 4, noboi uudpooit BxogHow kaHan DO — D15

PekomeHayemble npobHuku — CAN: HecuMMETPUYHBIA Unu anddepeHLnanbHblit; LIN: HeCUMMETPUYHBINA

Mogynb aHanuaa v 3anycka no curHanam KOMMbIOTEPHbIX MOCNEeA0BaTeNbHbIX LWKH. [103BONSIET OCYLLECTBANATH 3anyck No
naketam, nepegaBaembiM no WuHam RS-232/422/485/UART, a Takke NpefocTaBnseT CpeacTa aHanumaa, Takue kak
LMcpoBOE NpeacTaBlieHne CUrHanoB, NpeacTaBneHne WWHLI, AEKOAMPOBaHWE NAKeTOB, NOUCK W TabnuLbl AEKOAMPOBaHNS
NakeToB C MeTKaMu BPEMEHM.

Bxogbl curHana — nto6oit kaHan 1 — 4, ntoboi uudposoit BxogHoi kaHan DO - D15

PekomeHayemble npobHukn — RS-232/UART: HecummeTpuiHbin, RS-422/485: anddepeHumanbHbIii

Mogzynb aHanu3a 1 3anycka no curHanam nocrefoBaTebHbIX LKMH BCTPauBaeMblx cucTeM. Mo3BONseT OCyLeCTBATL
3anyck no naketam, nepeaasaembim no WwWiHam 12C 1 SPI, a Taicke npefocTaBnseT CPeACcTBa aHanu3a, Takue kak Lnugposoe
npefAcTaBNeHNe CUrHaroB, NPEACTABIEHUE LUMHBI, JEKOAMPOBAHUE NaKeTOB, NOMUCK U TabNuLbl AEKOAMPOBAHUS NAKETOB C
MeTKaMu1 BpeMeH.

Bxofibl curHana — 12C unm SPI: Nio6oit kaHan 1 — 4, nio6oit LdpoBoit BxoaHoi kaHan DO — D15

PeKOMeHJJ,yeMbIe I'Ip06HVIKVI — HECUMMETPUYHbIE



MDO3USB

MDO3AERO

MDO3LMT

KombuHmupoBaHHble ocumnnorpadbl — cepus MDO3000

MO,ElyJ'Ib aHanusa v 3anycka no curHanam nocnegoBatenbHbIX WNH USB. lMo3ssonset OCYLLEeCTBNATb 3anycK Nno naketam,
nepeaasaemMbiM MO HA3KOCKOPOCTHLIM U MONTHOCKOPOCTHBLIM LLUMHaM USB. lMpenocTaBnseT cpeacTBa aHanW3a, Takue kak
LLVI('.prBOE npeAcTaBneHue curHanos, NpeacTaBreHne WuHbl, 4eKOANPOBaHNE NAKETOB, NOUCK U TaﬁJ'IVIleI aekoaunposaHunsa
NakeToB C MeTKamMn BPEMEHW Ana HU3KOCKOPOCTHbIX, MONTHOCKOPOCTHBIX U BbICOKOCKOPOCTHbIX LUNH USB.

Bxogbl curHana — HU3KOCKOPOCTHbIE 1 MOMHOCKOPOCTHbIE LUMHBI: Mool kaHan 1 — 4, uudposoi BxoaHow kaHan DO — D15;
HM3KOCKOPOCTHO, NOMHOCKOPOCTHOI 1 BbICOKOCKOPOCTHOM: Bxoabl curHana — ntoboit kaHan 1 — 4, pesynstat
maTtemaTtnyeckor 06paboTku, onopH. 1 -4

lMpumeyaHue: [lekoanpoBaHue NakeToB BbICOKOCKOPOCTHBIX LUMH NOAAEPKUBAETCS TOMbKO B MOZENSX C MONOCON
nponyckanus 1 T,

PekomeHayemble Npo6HNKY — HUBKOCKOPOCTHBIE U MOMHOCKOPOCTHbIE LUMHBI: HECUMMETPUYHBIA Ui AuddepeHLanbHbIN;
BbICOKOCKOPOCTHAS LUMHA: AnddepeHLmManbHbIil

Mogzynb aHanmaa UCTOYHUKOB NUTaHMs. Mo3BonsieT GbICTPO 1 TOHHO aHaNM3MPOBATb KAYECTBO NUTAIOLLMX HAMPSKEHMIA,
KOMMYTaLMOHHbIE NOTEPM, rAPMOHUYECKME COCTaBNsoLLMe, 0bnacTb 6e3onacHoin paboTs!, MOLYNALMIO, NyrbcaLum,
CKOPOCTb HapacTaHus Toka 1 Hanpsbkerus (dl/dt, dV/dt).

MOLlyJ'Ib KOHTpONA npeaenbHbIX 3HAYeHUI 1 TeCTpoBaHMa No Macke. [o3BonseT BbINOMHSATL CpaBHeHue C npeaenbHbIMU
3Ha4YeHMAMU, NONYYEHHbIMU Ha OCHOBE OMOPHbLIX CUrHANoB, UK BbINONHATE TECTUPOBAHUE NO Macke C UCNOJSIb30BaHNEM
cneynanbHbIX wabnoHoB ans CpaBHeHusa ¢ nccnegyembiM cUrHanom.

PeKOMeHAyeMbIe npUHaaneXxHoCTu

Mpo6GHUKM

Tektronix npegnaraet Gonee 100 TMNOB pa3nuuHbIX NPOBHUKOB A7 LIMPOKOTO KPyra NpUroXeHuit. MomHbIi NepeyeHb BbimyckaeMbix MPOGHUKOB CM. HA CTPaHULE

www.tektronix.com/probes.
TPP0250:
TPP0500B:
TPP0502
TPP0850
TPP1000
TAP1500
TAP2500
TAP3500
TCP0020
TCP0030A
TCP0150
TDP0500
TDP1000
TDP1500
TDP3500
THDP0200
THDP0100
TMDP0200

MaccueHbIi NpoGHUK HanpsikeHns TekVPI®, 250 M, 10X, BxoaHas emkocTs 3,9 nd
MaccuBHbIi NpoGHIK HanpsikeHns TekVPI®, 500 M, 10X, BxoaHas emkocTs 3,9 nd
MaccuBHbIit NpoBHUK Hanpsikens TekVPI®, 500 M, 2X, sxoaHas emkocTs 12,7 nd
MaccumBHbIit BBICOKOBOMbTHBIN NpobHuk TekVPI®, 2,5 kB, 800 MI'w, 50X

MaccmsHbIi NpoBHIK HanpsikeHns TekVPI®, 1 TTw, 10X, BxoaHas emkocTs 3,9 nd

AKTUBHBII HECUMMETPUYHBIN NPOBHUK HanpsikeHmns TekVPI®, 1,5 Ty

AKTUBHBII HECUMMETPUYHBIN NPOBHUK Hanpskenus TekVPI®, 2,5 Ty

AKTVBHBII HECUMMETPUYHBIN NPOBHUK Hanpskenmus TekVPI®, 3,5 Ty

MpoBHMK nocTostHHOro/nepemeHHoro Toka TekVPI®, 50 My, 20 A

MpoBHuK nocTosHHoro/nepemerHoro Toka TekVPI®, 120 My, 30 A

MpoBHuK nocTosHHoro/nepemenHoro Toka TekVPI®, 20 My, 150 A

NndbdepeHumanbHbIi npobHUk Hanpskerns TekVPI®, 500 MIy, BxoaHoe HanpsikeHue +42 B
OudbdepeHumanbHbIi npobHUk HanpsikeHns TekVPI®, 1 TTu, BxoaHoe HanpskeHue +42 B
AnddepeHumanbHbii npobHuk Hanpsikenus TekVPI®, 1,5 T, BxogHoe HanpsikeHue +8,5 B
AundbdepeHumansHblit npobHmk HanpsxeHns TekVPI®, 3,5 Ty, BxoaHoe HanpskeHue +2 B
BbICOKOBOMbBTHBIIN AndbdepeHLmanbHbIit npobHuk TekVPI®, 200 My, +1,5 kB
BbICOKOBOMbTHBI AndpthepeHLmanbHblit npoBHuk TekVPI®, 100 M, +6 kB

BbICOKOBONbTHINM AnddpepeHLmansHblil npo6Hk TekVPI®, 200 My, +750 B
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n pUHaANeXxHoCTn
TPA-N-PRE
TPA-N-VPI
119-4146-00
119-6609-00
077-0981-xx
TPA-BNC
TEK-DPG
067-1686-xx
SignalVu-PC-SVE
TEK-USB-488
ACD3000
HCTEK54
RMD3000
200-5052-00

Apyrve PY npo6Hukn

Mpeaycunutens, Hom. yeunenne 12 ab, ot 9 ky go 6 My

Anantep N - TekVPI

KomnnekT npobHMkoB Ans uamepenus nons B 6rkHeit 3oHe, ot 100 kM'y o 1My
vbkast HecMMMeTpUYHas BUGpaTOpHas aHTeHHa

CepByCHOE PYKOBOACTBO (TOMBKO Ha aHIMMIACKOM Si3bIKe)

Mepexoanuk ¢ TekVPI® a TekProbe™ BNC

[eHepaTop MMNYNbCOB C KOMMEHcaLmen asosbix casuroB TekVPI
[Mpucnocobnerune Ans komneHcaumy hasoBbIx CABUrOB U KanubpoBki NPOBHUKOB
[MporpammHoe obecneyeHne BEKTOPHOTO aHann3a curHaros

[NepexopHuk ¢ GPIB Ha USB

Msirkasi cymka st nepeHOCKY (C nepeaHe 3aLMTHOM KPbILLKOM)

KecTkuit keiic ans nepeHocku (Tpebyetcs ACD3000)

KomnnekT 4ns MOHTaxa B CTOKY

3alyTHas KpbILLKa nepeaHeit naHenu

[ins 3akasa obpalLaiitecb B komnanuto Beehive Electronics: http://beehive-electronics.com/probes.html

101A
150A
110A
0309-0001
0309-0006

Komnnekt npo6Hukos SMIM

Yeunutens npobruka OMIM

Kabenb npobruka

[NepexopHuk npobHuka Ha pasbem SMA

MepexoaHuk npobHuka Ha pasbem BNC

War 4 Jo6aBbTe onuun AnA nocriegylowero o6HoBneHus npubopa

O6HoBnNeHus npubopa

[Ins ocumnnorpachos cepun MDO3000 npeaycMOTPEHO HECKONbKO BapuaHToB AobaBneHnst PyHKLUMOHANbHLIX BOSMOXHOCTEMN nocne Nokynku. Huke nepeuncneHbl
BO3MOXHble 06HOBNEHMS M MeToA 0BHOBNEHNs Ans kaxaoro npubopa.

Onuuu npubopa nocne NOKynku

MDO3AFG

MDO3MSO

MDO3SA

MDO3SEC
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Hwxe nepeuncneHbl NpogyKTbl, KOTOPbIE MPOJAKTCA OTAENBHO U MOTYT BbiTh NpUobpeTeHs! B N6oe Bpems Ans
pacLumperms hyHKLMOHaNbHbIX BO3MOXHOCTeN ocumunnorpada cepun MDO3000.

[lobaBneHue reHepaTopa CUrHanoB Npon3BombHOM POPMbI M CTaHAaPTHbIX yHKLMIA K ntobomy npubopy cepun MDO3000.

[JlonropemeHHoe 06HOBNEHMe Nto60oi MOAENM C NOMOLLbI0 OAHOPa30BOTO annapaTHOrO Kiioya MOAYNS MPUKMaaHbIX
nporpamm. C NOMOLLbH0 annapaTHOro KItoua BbINONHsIeTes pa3briokupoBka (hyHKLMK, MOCIE YEro KoY HE UCMOMb3YETCs.

[obaBnenne16 LMdpOBLIX kKaHamNOB; B KOMNNEKTe ¢ LdpoBbIM NPOBHUKOM P6316 1 NpuHaanexHoCTIMu

ﬂOJ’II’OBpeMeHHOS oBHoBneHue noboit mogenu ¢ NOMOLLbIO OAHOPA30BOro annapaTHOro Kn4a Moayna npukNnagHbIxX
nporpamm. C NOMOLLIbI0 annapaTtHoro Kn4a BbINONHAETCA pa36n0KV|p03Ka (byHKLlVIVI, nocne 4ero KNty He MCnonb3yeTca.

YBennumBaeT Anana3oH YacToT aHanuaatopa cnektpa go 3 T v nonocy 3axsata go 3 Iy

ﬂ,OJ’II’OBpeMeHHOB 0BHoBeHue Noboit Mogenu ¢ NOMOLLbIO OAHOPA30BOro annapaTHOro Knya Moayna npuknagHbIxX
nporpamm. C NOMOLLIbI0 annapaTtHOro Kn4a BbINONHAETCA pa36n0|<v|poaka (byHKLlVIVI, nocne 4ero KoY He Ucnonb3yeTca.

MoBbIlwaeT ypoBeHb 3aLuTbl NpUBOPa 3a CYET MCMONb30BaHWS NApONs A4S BKMIOYEHUS W BbIKMIOYEHUS BCEX MOPTOB
npubopa u 06HoBneHus BcTpoeHHoro MO npubopa.

OpHopasoBoe [onroBpeMeHHoe 06HOBMEHMe Mi06OI MOAENM C MOMOLLBIO KITKo4a NporpamMMHoro obecneyeHns ans
Tpebyemoit onuuu. [Ins ucnonb3oBaHus Krioyen onuui TpebyeTcs MHgopMaums 0 Mogenu npubopa v ero CEPUIHOM
Homepe. Kniou 3anaeTcst Ha OCHOBE KOMOWHALIMW MOAENM 1 CEPUAHOTO HOMEpa.



Onuumn ans pacwmpeHus Nonockl
nponyckaHus npubopa

KombuHmpoBsaHHble ocuunnorpadsl — cepus MDO3000

[Monoca nponyckaHus ocyunnorpadga cepun MDO3000 moxeT b6biTb yBenUyeHa nocne nokynku npubopa. Kaxaas onuus
0BHOBMNEHMS NO3BONSIET YBENWYMBATL aHAMOTOBYI0 MOMOCY NPOMYCKaHUS M AnanasoH YacToT aHanuaaropa cnekTpa. Onuuu
ANS yBENM4YeHns Nonockl NpomnyckaHns NpuoBpeTaroTes ¢ y4eToM Tekyllei n Tpebyemoi nonoc nponyckaxus. ns
aKTVBaLWK KNtoueil onuwii TpebyeTcs MHopMaLs 0 MOAENHN KynneHHoro npubopa v ero cepuitHom Homepe. Koy
3a7aeTcsa Ha 0CHOBE KOMOWHALMM MOAENN W CepuitHOro Homepa. B npouecce akcniyaTaLun nonoca NponyckaHns MoxeT
ObITb yBENuueHa go 500 MIy. [ins yBenuuyeHns nonocsl nponyckasns npubopa 4o 1 MMy 0bpaTtutech B CEPBUCHBIN LEHTP
komnanuu Tektronix. B cnegytowweit Tabnuue npuseaeHs! NPOAYKTbI, HE06X0ANUMbIE ANS YBENWYEHNS NOMOChI MPONYCKaHNs ¢
y4eTOM TekyLuel 1 Tpebyemoit Nonoc nNponyckaHms.

Mogenb ans o6HOBNEHUs

Monoca nponyckanus
nepepn o6HOBNEHMEM

Monoca nponyckauus
nocne o6HOBNEHUA

3akaxuTe onuuo

MDO3012 100 My 200 Mry MDO3BW1T22
100 My 350 My MDO3BW1T32
100 My 500 My MDO3BW1T52
100 My 11Ty MDO3BW1T102
200 Mry 350 My MDO3BW2T32
200 My 500 My MDO3BW2T52
200 Mry 11Ty MDO3BW2T102
350 Mry 500 My MDO3BW3T52
350 Mry 11Ty MDO3BW3T102
500 Mry 11Ty MDO3BW5T102
MDO3014 100 Mry 200 My MDO3BW1T24
100 My 350 My MDO3BW1T34
100 My 500 My MDO3BW1T54
100 My 11Ty MDO3BW1T104
200 My 350 My MDO3BW2T34
200 My 500 My MDO3BW2T54
200 Mry 11Ty MDO3BW2T104
350 Mry 500 My MDO3BW3T54
350 Mry 11Ty MDO3BW3T104
500 Mry 11Ty MDO3BW5T104
MD03022 200 Mry 350 My MDO3BW2T32
200 My 500 My MDO3BW2T52
200 Mry 11Ty MDO3BW2T102
350 Mry 500 My MDO3BW3T52
350 Mry 11Ty MDO3BW3T102
500 My 11Ty MDO3BW5T102
MDO3024 200 My 350 My MDO3BW2T34
200 Mry 500 My MDO3BW2T54
200 Mry 11Ty MDO3BW2T104
350 Mry 500 My MDO3BW3T54
350 My 11Ty MDO3BW3T104
500 Mry 11Ty MDO3BW5T104
MDO3032 350 Mry 500 My MDO3BW3T52
350 Mry 11Ty MDO3BW3T102
500 My 11Ty MDO3BW5T102
MDO3034 350 Mry 500 My MDO3BW3T54
350 Mry 11Ty MDO3BW3T104
500 Mry 11Ty MDO3BW5T104
MDO3052 500 Mry 11Ty MDO3BW5T102
MDO3054 500 My 11Ty MDO3BW5T104
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0ro-BocTounan Asus/ABcTpanus (65) 6356 3900

Benbrus 00800 2255 4835*

LlenTpanbHan n Boctoynas EBpona u Mpubantuka +41 52 675 3777
®uHnangua +41 52 675 3777

ToHkoHr 400 820 5835

Anonus 81 (3) 6714 3010

Bnuxnunit Boctok, Asus u CeBepHas Amepuka +41 52 675 3777
KHP 400 820 5835

Pecny6nuka Kopes 001 800 8255 2835

Wcnanus 00800 2255 4835

TaitBaHb 886 (2) 2722 9622

Komnanus Tektronix umeet ceptuchukatel ISO 9001 1 ISO 14001 ot SRI Quality System Registrar.

AscTpus 00800 2255 4835

Bpasunus +55 (11) 3759 7627

LlentpanbHas EBpona & Mpeuus +41 52 675 3777
®panumsa 00800 2255 4835*

Wnaus 000 800 650 1835

Tokcembypr +41 52 675 3777

Hupepnanas! 00800 2255 4835*

Monbwa +41 52 675 3777

Poccus & CHI +7 (495) 6647564

LBeuus 00800 2255 4835*

Benukobputanus & Upnanaus 00800 2255 4835*

* EBponeitckuit 6ecnnatHblit Homep. Ecnn oH HepocTynew, 3BoHuTe: +41 52 675 3777

n +h

nepenoBbIMK TexHonoruamu. Mocetute caitt www.tektronix.com.

MpopykTbl cooTBeTCTBYIOT TpeboBaHMAM cTaHaapTos IEEE 488.1-1987, RS-232-C, a Takke CTaHAapTaM W TEXHMYECKUM YCIOBUAM Komnakun Tektronix.

b cTpaHbl, U tOAP u ppyrue ctpatbl ISE +41 52 675 3777
Kanapa 1 800 833 9200

[anua +45 80 88 1401

Tepmanus 00800 2255 4835*

Wranusa 00800 2255 4835*

Mekcuka, LienTpanbHas u KOxHas Amepuka, Kapubbi 52 (55) 56 04 50 90
Hopaerus 800 16098

Moptyranusa 80 08 12370

1OAP +4152 675 3777

Lseituapus 00800 2255 4835*

CLUA 1800 8339200

O6HosneHo 10 anpens 2013
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