» 12 KPUTEPVEB
BbIBOPA OCUMITION PADA

Tektronix:
/



12 KPUTEPMEB BbIEOPA OCUMIITIOTPAGA € 2>

12 KpuTepmeB BbIbOpa ocuunnorpada

B 5TOM KpaTKOM pyKOBOACTBE ONCaHbl Havb0oee BaxHbIe KpUTEPUM, KOTOPLIE Haa0
y4UTbIBaTh MPW BHIOOPE HOBOrO OcLmMAnorpada. Ecav Bam HyxxeH ocupnnorpad ¢ noaocon
nponyckanng 6onee 1 [TL nav ocumnnorpad ans cneumanbHbX MSMEPEHNIA, TO Nydlle
MOCOBETOBATLCS C MHXEHEPOM MO MPUNOXEHUSAM, KOTOPbIM MOMOXET BaM CAENaTb
NPaBWIIbHbBI BHIOOP.

CyLiecTByeT HECKOJIbKO COoCOO0B HaBUrauum nNo 3TOMy AOKYMEHTY 7 s
m LllenkHuTe Ha cogepxanun (CTparnua 3)

m VIcnonbayiTe 005 Nnepexofa aNeMeHTsl HaBurauymn, PacnoNOXeHHbIe
B BEPXHEN HaCTy Kax oM CTpaHnLbl

) bonbwaga anmHa 3anmncu

m /ICnonbayiTe KNaBuLin Co CTPENKamu Ha Knasmnartype

m VICnonb3ynTe KONeCo NPOKPYTKA MbILLN

m LLlesKHWTE NeBo KHOMKOW MbllW, 4TOObI NEPEVTY Ha CREAYIOLLYIO CTRAHWLLY,

N I‘IpaBOIZ KHOHKOM, 4TOObI HepeMTM Ha npeablayLyto [lnMHa 38M1UCH — TO HNCNO TOEK, U3 KOTOPLIX COCTOUT 3aPEruCTPUPOBAHHAS
ocumnnorpamma OCHMH."\Orpfi(t WMEET OrPaHNYEHHBIN 06beM namsTi ansa
(TOﬂbKO B I‘IOﬂHOSKpaHHOM pe>KMMe) 3anvcy BHIGOPOK, N03TOMY Yem Gonblie 06bemM NamsaT, Tem 60bLIYI0 ANHY
3anncu MOXHO NONY4NTh.
m LllenkH1Te Ha 3HaYke m 4TOObI YBENNYNTL N300PaXeHNe. Y70 BaM HYXHO
T10CKOMEKY OCLHAOT PGt MOXET COXPaHATE

n . LU OTPaHWHEHHOE HC0 BHGOPOK.
Bpewms 3axeata = AnMHa sanuc auwu. Hanpumep, npu Anuke sanucu BDEMEHHOR OKHO 32XBaTa OCLIANNOT PaMMsI
1 MAH. TOYEK 1 YACTOTE NG W 'C ocUMNNOrpad MOXET 3axBaTHiBaTh 06PATHO NPONOPUMOHATLHO HACTOTE

curHan B TeueHMe 4 Mo MCKDETU3ALMY OCUNNNOTpada.

Bpems 3axsara = finuna 3anuc /
Il Cospenmentitie ocLNOrPadE N0SBOARIOT BHGUPATS ANMHY SANUGH, ONTUMISUDYR T

YPOBEHb 1ETa/U3ALMM B COOTBETCTBUM C BALIMM NPUIOXEHNEM

Hasenute Mblllb Ha
obpaseL CTpaHuLbl,
4TOObI YBMOETD
3NEMEHTHI HaBMraLWK,

ANIMHY 3aNMCI C
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LindpoBblie 3anoMunHatoLLme ocumnnorpadel: KpaTkoe BBeAeHme

ing Tex, KTo 3aHMMaeTcst pa3paboTKom, U3rOTOBNEHMEM NV DEMOHTOM 31IEKTPOHHOMO 000PYA0BAHMS,
OCHOBHbIM pabo4mM NPMOOPOM BCeraa Obin ocumnnorpad. LindpoBon 3anoMmHaoLWmi OCUUNorpag,
KOTOPOMY NMOCBALLEHO HACTOSALLIEE PYKOBOACTBO, 3aXBaThiBAET, COXPAHAET 1 0TOOpaxaeT curHansl. OH
MOXET 0TOOpaxarb BbICOKOCKOPOCTHbLIE NEPVOANYECKME U HENEPUOAMHECKME CUTHABI, NOCTYNaoLme
Ha HECKOJbKO BXOOHbIX KaHAI0B, YTOObI OThICKATb KPATKOBPEMEHHbIE TITHM UV NEPEXOAHEIE MPOLECCHI.

Ocumnnorpacb MOXET NSMEPWTb HaCTOTY CUTHasa, MCKaXeHnd, BHOCUMbIE HENCMPABHLIM KOMIOHEHTOM,
YPOBEHb LWYMOB, MUSMEHEHNE LLyMa BO BDEMEHW N MHOXECTBO APYIX MNapamMeTpOB.

Kakoii 661 ocunnnorpad Bbl HA BbIOPanu, OH A0JIKEH He TOJIbKO COOTBETCTBOBATH XapakTepy Ballel paboThl, HO U
B TO4HO PErnCTPUPOBaTL CUTHANbI,

m 001aaaTb QYHKLMSAMY, PACLUMPSIOLMM BaLli BO3MOXHOCTM 1 NO3BONSIOLVMM CIKOHOMUTb BPEMS;

B VIMETb rapaHTUPOBAHHbLIE TEXHUYECKME XapaKTEPUCTUKN, NOATBEPXAEHHBIE AOKYMEHTANBHO.

To4yHOCTb. Bbl O/KHBI TOYHO 3HATb, Kakune curHanbl CoOMpaeTeCh NCCNEA0BaTb: 3BYKOBbIE CUrHANMbI 1 aHANOrOBbLIE
CUrHanbl AaT4YVKOB AV UMNYAbCH ¥ CTYNEHbKM (LdPOoBLIE CyurHansl). Ecnu Bel paboTaeTe ¢ LmdpOBLIMU CUrHanamm, To
OyaeTe nv Bbl U3MepsaTb ANUTENLHOCTb NEpenaaos, UKW BaC MHTEPECYIOT NNLLb NPYMEPHbLIE BDEMEHHbLIE COOTHOLLIEHNA?
Bynete nv Bbl MICNONb30BaTh OCUMANOrpad Ans M3MepeHmns xapakTepucTk padpabaTtbiBaeMoii CXEMb, U B OCHOBHOM
OH HY>XeH Bam AN1s 0Tnaakm? B mobom chnyyae naHadanbHO TOUHbIM 3aXBaT CUrHana saxHee noboit nocneayowen
00pabOoTKM — BalV PELWEHWS AOKHBI ONMPAaTbCs HA TOYHYIO UCXOOHYI0 MHMOPMAaLMIO, KOTOPYIO 3aTEM Bbl BCEraa
cMoxeTe 06paboTaTth Ha KOMMBbIOTEPE.

Bo3amoxHocTU. CrnefyeT yunThiBaTh HE TOJbKO TE CXeMbl, KOTOPbIE Bbl padpabaTbiBaeTe CeroaHs, Ho 1 Te, 4To byaete
€030aBaTb 3aBTpa. BeICOKOKAYECTBEHHbIN OCUMNNOrpad ¢ WMPOKMM BOSMOXHOCTAMY BEPHO NPOCTYXMUT BaM A0Nr1e
roasl.

rapaHTVIPOBaHHbIe XapakTepucTuku. YbeanTecs, YTo BCe XapakTepucTukn, CBA3aHHbIE C HeobXxoaMMbIMY BUOAMM
VISMGDGHI/IM, OTMEHEHbLI B TEXHNYECKOM ONMNCaHMK, Kak «rapaHTpoBaHHbIE». Ecnn 3HayeHns napamMeTpPOoB yKa3aHbl,
KaK «TUMNOBbLIE», OHN ABNAIOTCA CTATUCTUHECKOW xapaKTepmcmmM M HE MOTYT NCNob30BaThCA 1A BbINOTHEHNA
NOCTOBEPHbLIX I/|3MepeHMI7I B COOTBETCTBUN C OGLI.LGI'IDMHﬂTbIMI/I CTaHdapTamMy Kka4ecTBa.
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Xotute rnyoxe noHATb
paboty ocumnnnorpada?
[MpoyTute Gpowiopy Tektronix
«Ocunnnorpadsl. OCHOBHbIE
NPVHLANBI U3MEPEHNI».



http://www.tektronix.ru

12 KPUTEPMEB BbIEOPA OCUMIITIOTPAGA 1 € 5>

[ lonoca nponyckaHmng

]
2

Cnap amnantyasl 2 %

o; 100 X —
CuctemHas nonoca NponyckaHna onpeaensaeT raBHyI0 CNoCOOHOCTb :
o o z 85
ocumnﬂorpana M3MEPATHL aHanoroBbl CUrHan — MakCrMasbHbIV Aana3oH lﬁi \\
4aCTOT, B KOTOPOM 00€CNeYMBaEeTCA TOHHOE N3MEPEHME, ‘\;’ \
\
& 707 4| 315
0.1 0.5 1.0
HT0 Bam HyXHO acrora Ty

m Ocumnnorpadsl Ha4anbHOro YPOBHS 00bIYHO 00AAAAI0T MaKCMManbHOW NONOCO
nponyckanusg 100 MIL,. OHu MOryT TOYHO (B Npeaenax 2 %) nokasbiBaTb aMAUTYAY

o [Tonoca nponyckaHua onpeaenseTcs Kak nojioca 4acToT, B rpene-
CUHYCOMAaNbHbIX CUrHaNoB YacToTon 0o 20 MIL. pony PE e

flax KOTOPOW BXOOHOW CYHYCOMAANbHbIN CUrHaN OCNabnseTcs
ocunnnorpadom He 6onee yem 1o 70,7 % nav no yposHio -3 ab
(MO YPOBHIO MOTIOBUHHOW MOWHOCTH), K&K NOKa3aHo Ha AaHHOM
PUCYHKE ONs ocumnnorpada ¢ nonocon nponyckanua 1 ML,

m 119 undpoBbIX CUrHAN0B ocumnnorpad A0MXKeH 3axBaTbiBaTb OCHOBHYIO, TPETbIO 1
NATYIO FAPMOHVIKY, MHAaYe B ocumuanorpamme OyayT OTCYTCTBOBATh BaXHbLIE AeTaM.
MoaToMy ANa AOCTUXEHMSA NOrPELLHOCTY He Bonee +2 % nonoca NponyckaHus
ocuunnorpada ¢ y4etom npobHUKa A01XKHA, Kak MUHUMYM, B 5 pa3 npeBbilaTh
MaKCMMasbHYIO MOJI0CY CUrHaNa — «NpaBuio NATUKPATHOIO NPEBbILLEHUS».
370 HeobX0AVMO 1 AN TOYHOrO MBMEPEHNT aMMIUTYAbI.

m [103TOMY 0115 BHICOKOCKOPOCTHBIX LIMDPOBbLIX CUMHAN0B, CUrHAN0oB
nocneaoBaTesibHbIX WH, BUAEOCUTHAN0B W APYrUX CAOXHBIX CUTHAN0B MOXET
noTpeboBaTbCs ocumnnorpad ¢ noaocow nponyckanus 500 M 1 BobiLLE.
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He 3abbiBanTe «MPaBUIO NATUKPATHOrO NPEBLILLIEHNS»

BbiG1pas nonocy NponyckaHms, PyKOBOACTBYATECH «MPABUAOM NATUKPATHOIO
NpeBbileHMs». Ecnn nonoca nponyckaHus HefocTaTouHa, ocumnnorpad He nokaxet
BbICOKOYaCTOTHbIE COCTaBASAIOLLME CUrHaNa, aMnnTyaa OyaeT UCKaxeHa, GPOHTbI —
3aBaneHbl. [1ogpoOHOE N3y4YeHVe CUrHana B TakOM Cy4ae HEBO3MOXHO.

CurHansi,
3axBayeHHbIe Npu
nonoce NponyckaHus
500 MTw, 2 T, 8 'y,

-
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17 pﬁ:: Bpems HapacTaHus
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Mpn paboTe ¢ aHanoroBeIMU CXeMamMu OCHOBHbBIM KPUTEPWEM NPUIOAHOCTH Q-h—-_h___
|ty —
ocumnnorpada ABngeTcs noaoca nponyckanud. INMpn nccnenoBanum UMNyasbCHbIX hﬁ-—a%ﬁ -
I -.___._._ - ""--.:“ 4 0
NN MHOTOYPOBHEBEIX CUMHANOB C KPYThIMU GPOHTaMU HauboNee BaxHo, ﬂ-m:m :wm. - ;‘w
"‘-. ] - "M--"'-._ 'Ilr-.
HACKONbKO TOYHO ocumManorpad n3MepseT oaMTeNbHOCTb GPOHTA. ;;‘;;y_ — iy ::- = ,:_“*
Y i L 7 .
S p— e L Ty
470 BaM HYyXHO B T Jiia— 2 s

B Yem MeHblIe BpeMdA HapacTaHua ocumnnorpada, TeM TOHHEE OH MOXET NepeaaTb TOHKKE

Aetany GuICTpLIX Nepenagos. Kpome Toro, 8ToT napameTp BaxXeH 419 TOYHOro U3MepeHns Baw ocumnnorpad AonxeH ObiTb JOCTATOHHO
BpemMeH ObICTPOAEHCTBYIOLWMM ANS TOYHOTO 3axBara GbICTPbIX

nepexonHbIX NpoLeCcCOoB.
m BpewmdaHapactaHud onpeaenaetcs, kak k/(lfonoca nponyckanvd), roe kK nexuT B AnanasoHe
0t 0,35 (ana ocumnnorpados ¢ nonocon <1 Mu) 0o 0,40 0,45 (>1 T'Tw).

m AHanoru4Ho NONoce NPornyckaHus, Bpemsa HapacTaHua ocuunnorpada fAonxXHo 6biTbh
B 5 pa3 MeHbLle MMHUMAaNbHOW AJINTENbHOCTU PPOHTA UCCiefyeMOoro curHana.
Hanpumep, Ans nsmepenna GpoHTa AnTenbHOCTbIO 4 HC, BpeMs HapacTaHus
ocumnnorpada AoMKHO ObITh He 6onee 800 nc.

Mpumedanne. Kak v 415 noaockl NponyckaHus, cobioaeHne aToro npocToro npasuna
BO3MOXHO He Bcer/a.

m /115 n3mepenws curHanos TTJTv KMOTT moxeT notpeboBatsbest Bpemst Hapactanmna 300-400 ne.
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[NaBHOE — TOYHOE U3MEPEHUE OANTENBHOCTM GPOHTa

MHorue Tunbl norndeckmx MIC obnagaloT 60aee KpyTeiMi GPOHTaMK, YEM CREOYET U3 X TaKTOBOW
4acToThl. [TpoLEeccop ¢ TakToor YactoTon 20 MI1, BNOMHE MOXET UMETb Taki1e Xe GPOHTHI, HTO
npoueccop Ha 800 M. Bpema HapacTaHus UrpaeT PeLlaioLLyio POsib B U3YYEHUU MPSAMOYTOMIbHbIX
CMrHaN0B 1 MMMYbCOB. [TPAMOYrONbHEIE CUrHABI YACTO MCNONb3YIOTCA ANA USMEPEHNUSA UCKaXKEHWIA
YCUIUTENEN UK B KAYECTBE CUHXPOCUTHAOB B TENEBM30PAX M KOMMbIOTEPAX. VIMMYNbCHI MOTYT
NPeACcTaBnATb COOOM FUTHYX UK BUTHI MHOOPMALLAW, MPU 3TOM OCUMINIOrPAd CO CINLLIKOM
OOMbLUMM BPEMEHEM HapaCTaH1st MOXET 0TO6Pa3WTb MMMYIbC CABUHYTHIM MO BDEMEHW, YTO AACT
HEBEPHOE MPEeACTaBeHNE O PaboTe CXEMBI.
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TO4HbIE M3MEPEHUS HAYMHAIOTCA C HAKOHEeYHVKa NPpoBHMKa. [onoca nponyckaHns
NPoOHVIKa A0MKHA COOTBETCTBOBATL MNO0CE NPOMNyCKaHWs ocumunnorpada

(C y4eTOM «Mpasuna NATVKPaTHOrO NPEBLILLIEHS»), U NPV 9TOM NPOOHIK HE JOXEH
c030aBaTh U3NLWHIO HArpy3Ky Ha Lenv TeCTMPYeMOoro YCTPOVCTBa.

470 BaM HYyXHO

NPy NOAKIOYEHUM NPOBHKMKA K TECTUPYEMOMY YCTPONCTBY OH CTAHOBKTCA COCTABHOM HaCTbIO
V3MepPAEMON Lieni, BHOCA B HEE CBOE CONPOTUBNEHNE, EMKOCTb Vi VHOYKTVBHOCTb, KOTOPbIE
CNOCOGHbI NOBAWATL HA PE3YNLTATH M3MepeHNa. s MUHUMM3AL TAKOTO BAVAHUS

Jy4LE UCMOABb30BATL NPOBGHIKM U OCLMANOrPadsl 0AHOrO NPOU3BOANTENS, 0OPa3yoLe
VHTErpPUPOBaHHOE PELLeHIe.

BaxHylio pOfb UrpaeT Harpyaka Ha 1ecneayemyio Lenb. AKTYBHAA Harpyska CTaHaapTHOroO
NacCMBHOrO NPOBHMKA OBBIYHO MMEET Npremnemoe aHadexne 10 MOM 1 Beile. A BOT ero
emKocTHas Harpyska 10, 12 unam gaxe 15 nd MOXET C030aBaTb CepbesHbie NPOBAEMb
A/151 UI3MEPEHNA Ha BEICOKIX 4aCTOTax.

Bhibupas ocumnnorpad cpefHero LeHOBOro avanasoHa, oopalyaiiTe BHUMaHue,
4YTOObI NPOGHUKM UMENN BXOAHYIO eMKOCTb He 6onee 10 nd. Jlyuline naccuBHbie
NPOOHMKM 0ONafatoT NOAOCOM Nponyckanus 1 T 1 BXOOHOM eMKOCTbIO MeHee 4 nd.

BbiGupasi npoGHUK, MOArOTOBbTE OTBEThI HA creaylowue
BONPOCHI. 4TO Bbl MIAHNPYETE N3MEPHATb — HAMPAXEHNE, TOK

W 1 1o, 1 Apyroe? Kakosa 4actorta Uccneayemoro curnana?
Benvika nn amnantyna? BelCOKOE Unn H13KOE BEIXOAHOE
CONPOTVBNEHME UMEET TECTPYEMOE YCTPOWNCTBO? HyXHbI I Bam
LnddepeHLmansHble n3meperns? Belbop NpoOHUKOB 3aBUCHT
OT TOrO, C KaKMMI YCTPOVCTBAMY 1 CUrHANamu Bbl COBMpaeTeCh
paboTarb.

€ 9>
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ICNONb3YNTE HECKOSBKO MPOOHNKOB N S M
qu ' w )

[nsa Havana BbIOEpUTE NACCUBHBIE MPOOHMKN C LUMPOKOW NOMAOCON MPOMYCKaHNUA R

VI Manon BXOAHOV EMKOCTbIO. AKTUBHBIE HECUMMETPUYHBIE MTPOOHWKI UMEIOT @

nonocy Nponyckanus ot 1-4 Iy, a anddepeHumansHble — a0 20 [TL 1 BbLLe.
Jl06aBVB TOKOBbIM MPOOHWUK, Bbl CMOXETE MCNONb30BAaTh Ocumnnorpad ans pacyera
1 OTOOPaXEHWST MTHOBEHHOW MOLLHOCTU, aKTUBHON MOLLHOCTHM, MOJAHON MOLLHOCTH
1 ®asbl. BLICOKOBONBTHBIE MPOOHNKI MOFYT U3MEPSATb HanpaxeHws o 40 kB
MMKOBOrO 3Ha4eH1s. CneunanbHbie MPOOHVIKY BKIIOYAIOT NOFMYECKme, ONTUYECKIE,

TENNOBbLIE U AP.

Ckavatb N

«««««««««««

[oapOBHYI0 MHOOPMALMIO
MOXHO HaiTu B y4ebHuKe
Tektronix «[po6HKKM OT A
[0 F».

Toktronjx
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Lndposble ocumnnorpadsl oUMGPOBLIBAIOT CUrHAS, NOCTYNAOLWMA Ha BXOAHBIE aHaN0roBble
KaHasbl, @ 3aTEM COXPaHIIOT 1 0TOOPaXatoT NONYYEHHbIE 3Ha4eHMsa. OObIYHO, YeM BONbLLE
KaHanoB, TEM NyyLUe, XOTA OONONHNTENbHBLIE KaHa bl YBEAUYMBAIOT LieHY npnbopa.

HT0 BaM HYyXHO

m CKONbKO KaHanoB BLIOpaTh — 2, 4, 8 unn 16 — 3aBMCKT OT BaLEro NpuaoxeHus. [1sa vamv 4eTblpe aHanoroBbix
KaHana no3BonaT U3MepsiTh U CPaBHMBATL BDEMEHHbIE XapakTepUCTUKL CUTHAN0B aHanoroBbIX YCTPONCTB,
Torpa Kak oTnagka LGpoBO CUCTEMbI, MCNONb3YIOLLE NapannenbHyo nepenady AaHHbIX, MOXeT
noTpeboBaThb 8 N1 16 JONOAHUTENBHBIX KAHANOB, & BOSMOXHO 1 60MbLLE.

m Ocuunnorpadsl CMELLAHHBIX CUTHAN0B NPeafaratoT A0NONHUTENbHBIE UMMPOBLIE KaHabI, KOTOPbLIE
0TOOPaxaloT TONbKO ABA NTOMMYECKNX YPOBHSA M MOTYT NPEACTaBAATb X B BUAE CUrHANA WWHbI.
MoABMBLLINECS HEAABHO KOMOVHMPOBaHHEIE ocumunnorpadsl (MDO) nmeloT oTaenbHbIN PH BXxoa
07151 BBINOHEHWA BBICOKOYACTOTHBIX M3MEPEHWIA B YaCTOTHOW 0ONacTu.

m Kakyio Moaenb Obl Bbl HY BHIOPA/, BCE KaHabl AOMKHE 061a0aTh JOCTATOYHBIM AYanasoHOM 4acToT,
JIMHENHOCTBIO, TOYHOCTHIO YCUEHMS, PABHOMEPHOCTbIO AYX 11 CTOMKOCTHIO K CTATUYECKOMY Paspsay.

] HeKOTOpre ﬂpM@Opbl B LEeNAX 3KOHOMMM NCNONb3YIOT O6I_I_Ly}O ONA HeCKOJIbKUX KaHaNoB CUCTEMY
OVCKPETU3aumn. bynste OCTOPOXHbLI — B 3TOM Cllydae 4actoTa ANCKPETU3ALMNM MOXET CHUXATbCH
B 3aBMCMOCTM OT YMCJ1a NCNOJIb3yEeMbIX KaHa0B.

® /130/1MPOBaHHbIE KaHasbl yNPOLLAIOT M3MEPEHWS C raflbBaHUYECKON Pa3BA3Kon. B oTavyne oT
ocumnnorpadoB ¢ HECUMMETPYYHBIM BXOAOM, «00LLIME» MPOBOAHVIKM BXOAHbBIX KAHANOB MOTYT ObITh
M30MMPOBAHbI APYT OT APYra U OT «3EMIN».

11>

KayeCTBeHHbIe BXOaHbIE
KaHasbl ... CKOMBKO UX HYXHO?

w = N o
_ @ =
® \ . )

388

= 88

KombrHupoBaHHble ocumnnnorpadsl (MDO) He TONbKO npeanaraiot
aHanoroBble M LMOPOBLIE KaHabl, Kak v 0CLMAnorpadsl
cMelLLaHHbIX curHanos (MSO), Ho 1 UMeloT oTAeNbHLIN PY BX0OA,
CUrHan KOTOPOro MOXHO aHaNn3nMpoBaTh B 4aCTOTHOM 061aCTH.
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BbiOvpanTe 0oCTato4HOE KONMYECTBO KaHaoB

Yem 60nblie KOPPENMPOBaHHbIX MO BDEMEH) aHaNoroBbix 1 LMGPOBLIX KaHan0B
VIMeeT Ball ocumnnorpad, Tem 60Mblie KOHTPOSbHBIX TOYEK CXEMbI Bbl MOXETE
MCCNeaoBaTb OAHOBPEMEHHO, M TEM NPOLLE, HanpuMmep, OyAET AEKOANPOBAaTb
MHOropaspaaHbe napannebHble WhHbL. [okas3aHHbIn 3AeCk NPUMED
AEMOHCTPVPYET 2 CWrHasa aHanoroBbIx KaHanoB, 8 CUrHanoB UMMPOBbLIX KaHaN0B
VI NEKOAMPOBAHHbIE AAHHbIE LUWHBI.

AHanorosble
KaHasbl

LUndposble
KaHanbl

€« 12>
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YacToTa auckpeTusaummn ocumnaorpada nogobHa 4actoTe KaapoB BUAEOKaMEDbI.
OHa onpenenseT KOAMYeCTBO MESIKUX AeTanew curHana, KoTopble MOXEeT 3axXBaTuThb
1 0T06pasnTb ocumunnorpad.

HT0 BaM HYyXHO

m HacToTa AMCKpEeT3aLmMm (4MCno BeIOOPOK B CEKYHAY) MOKA3bIBAET, HACKONBbKO 4acTO
ocumnnorpad aenaet BbIOOPKM curHana. Kak 1 paHee, pekoMeHayeTcs NpuaepKmBaTbcs
«npaBuia NATUKPATHOr 0 NPEBbILEHUS»: YaCTOTa ANCKPETU3ALMN JONXHA HE MEHEE
4eM B 5 pas3 nNpesbilaTh HAMBLICLYIO YACTOTHYIO COCTABASAIOLLYIO M3MEPSEMOTO CUrHaNa.

m MuvHVMManbHas 4actorta AOVCKPETU3aU i TOXE MOXET UMETH BaXXHOE 3HA4YEeHNE, ECNN HYXHO
ncecnegoBatb MeaneHHo MeHALWrecsd CnurHasibl B TeHeHrne ONnTesIbHOro BPEMEHM.

® BOAbWWHCTBO OCUMNNOrpadoB Ha4anbHOroO YPOBHS MMEIOT MakCUManbHYIO HaCTOTY
ovckpeTtusaummn ot 1 00 2 MBblb./c, Toraa kak ocumnnorpadbl CpefHero LEHOBOro amManasoHa
MoryT npegnarate 0T 500 10 TBbI0./C.

m Yem Bbile YacToTa ONCKpEeTn3aunn, TeM MeHbLLE TEPAETCH I/\HCDODM&LLMI/I, NTeEM yyle
OCLI,I/U'IﬂOFpaCD npencraBnaeT I/\CCJ'Ie,ELyeMbIIZ curHan. Ho npn 3TOM NamMATb 3anOJIHAETCA
Gb\CTpee, 4YTO OrpaHn4mMBaET NHTEPBAs 3axBaTa.

€« 13>

Curyconna, noctpoenras 100 ———1 11— =
¢ nomowsio uktepnonsun 90 NG /1
«8in x/x» \( /
HHHHHW*_H{HH
.\‘l E S —1
Curyconsa, noctpoerias  qol & [ . |- N | ... |-
C MOMOLLBIO MHENHO @ i v
MHTEPNONALMN i

TOYHOCTb OTOOPAXEHUSA CUrHANA 3aBMCUT OT YaCTOTbI
LMCKPETM3ALMM 11 OT CMONb3YEMOrO METOLA UHTEPMONALMN.
JnHeHaa nHTepnonaumns CoeMHseT BHIOOPKY CUrHana npsmMbiMu
JIMHUAMM, HO TaKOW NOAXOL OrPaHNYeH PEKOHCTPYKLMEN
CUTrHaN0oB C NPAMBIMU y4acTkamu. VIHTepnonaums «sin x/x»
npeacTaBngeT cob0oi MaTeMaTYeCKMii NPOLECC, B KOTOPOM

L5 3aN0JHEHNSA TPOMEXYTKOB MEX Y PEANbHBIMY BEIOOPKAMK
PaCCHMTHIBAIOTCA AONONHUTENBHBIE TOYKM. 3Ta opmMa
VIHTEPNOAALWMM XOPOLWO PaboTaeT ANS CUFHAN0B KPUBONMHENHON
HOPMbI M HENEPUOLNYECKMX CUTHANIOB, KOTOPBIE B PEaSIbHBIX
CXemax BCTPeYatoTCs 3Ha4NTENbHO Yallle, HEM YUCTbIE MeaH AP
U MMNyAbChl. CnefoBaTeNbHO, MHTEPNONALMS «Sin X/x» 6onee
NPeLNnoYTUTENBHA AN NPUAOXEHWUIA, TAE YaCcTOTa AMCKPETH3aLMM
NPEBLILIAET MNONOCY NPOMNYCKaHUA CUCTEMBI OT 3 10 5 pas.
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Llns 3axsarta rmTyen HyxHa CKkopoCTh!

Teopema KoTeNbHVKOBA MacKT, 4T0 A5 TOYHOW PEKOHCTPYKLMM CUrHana Yyactora
OVICKPETU3aLUMm OOMKHA HE MEHEE YEM B [1BA Pasa MPEBbILLATh Ero HANBLICLLYIO
4aCTOTHYIO COCTaBAAoLLY0. OOHAKO 3TO COOTHOLWEHVE OnpeaenserT abCoMoTHbI
MUHUMYM, KOTOPbIN MPUMEHNUM TOMBbKO K CUHYCOMAANBHBIM 1 NEPUOANYECKAM
cuUrHanam. MuT4m No ONpeaeneHnio ABNATCS HENEPUOANYECKAMN, MOSTOMY
OUCKPETU3aUMA C YOBOEHHOW YAaCTOTOM HaMBBLICLLEN COCTaBASIOLLEN OObIHHO
HeaocTatoyHa. BbiBOA: BHICOKAsA YacToTa AVMCKPETU3aLLAM NOBbILLIAET PaspeLleHue,
NO3BONAA YBUAETH HAKNaAbIBAIOLWMECH APYF HA ApYra COObITHS.

5 € 14D
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2 [6kas cmcTema 3anycka

~
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CucTtema 3anycka 06ecnednBaeT cTabunsHoe n3obpaxeHmne U N03BoNsSeT \'\'\'\'\'\'

BblAENATb KOHKPETHbIE d)pal'l\/leHTbI CNOXHbIX CUTHA10B.

I - LY

L{TO BAM HV)KHO Ocupnnnorpamma ¢ 3anyckom Ocupmnnorpammva 6e3 3anycka
m Bce ocumnnorpadbl 06ecneyvsaloT 3anyck no GPOHTY, U O0LLUIMHCTBO — N0 AAUTENBHOCTM MocmoTpuTe, Kak 310 paboTaeT
VMNYAbCa.

m /119 3axBaTa cneunduieckix aHoMmanui n 6onee 3bGEKTUBHOrO MCMONb30BaHNSA AMHbI

3anvcy BeIGrpanTe ocumnorpad, MeIoLLi paclpeHHsie pexvmsl 3anycka ans 6onee 3anyck No3BONSET HAYATb FOPMU3OHTANBHYIO PA3BEPTKY C HYXHOW TOYKM CUrHaNa, a He MPocTo C
CNOXHbIX CUTHANOB. TOrO MECTa, T 3aKOHYMACh Npe/blayLlas pa3sepTka. [pn 0AHOKPATHOM 3aryCKe NPONCXOANT

. 3axBart no BCeM KaHalaM OAHOBPEMEHHO.
m Yem wyipe BHIGOP YCNOBUI 3amnycka, TeM Bbille rTMBKOCTb MCMONb30BaHKs ocumnnorpada

(v Tem BbICTPEE Bbl CMOXETE BbIBAATH MPVUMHBLI BOSHVKAIOLLMX NTPOGAEM):

- 3anyck no nocneaoBaTensHOCTV CobbITMIA A K B, 3aaepxka no BDEMEHV AV NO COOLITUAM;

- 3anyck no CTPOKE Wnv Kaapy BUAEOCUIHANOB CTaH4APTHOW 1 BBICOKOW HETKOCTH;

- 3aMyck N0 YCNOBMIO — CKOPOCTb HAPACTaHWd, IUTY, AUTENbHOCTb UMMY/bCa, BPEMS
OXMOAaHVA, PAHT, BDEMSA YCTAHOBKM 1 yAEPXaHNS;

- 3anyck no curHanam nocneposatensHbx (1°C, SPI, CAN/LIN, USB ...) v napannenbHbix WWH.


http://www.tektronix.ru
http://ru.tek.com/product-demo/find-elusive-problems-fast

12 KPUTEPMEB BbIEOPA OCUMIITIOTPAGA

PaclnpeHHble QyHKLMM 3amnycka NoMoraloT HanTu
HY>XHYIO MHOOPMaLWIO

38I‘IyCK Mo 3aadHHbBIM YCNTOBUAM MO3BONIAET BbIAENNTb Oﬂpe,ﬂ,eﬂeHHbll?l Yy4aCTOK
OCLMANOrPaMMbl 1 OOHAPYXUTb aHOMaNUW. PYHKLIMK 3anycka MOXHO HACTPOWTb

Ha cneumnanbHble YCNoBA BO BXOAHOM CUTHaE, obneryas, Hanpumep,
O6Hapy>|<eHme MMMYJIbCOB, OJINTENIbHOCTb KOTOPBIX MEHbLLE 3a4aHHON.

My o

|

€« 16>
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bonbLaga anamHa 3anmcu

(T 4

LnnHa 3anmncu — aTo YUCIO TOYEK, N3 KOTOPbLIX COCTOUT 3apEerucTprMpoBaHHas
ocumnnorpamma. Ocumunnorpad MMEeT OrpaHnYEHHbI 00bEM NaMATV AN 3anUch
BEIOOPOK, NO3TOMY H4eM Bofblie 00beM NamsaTy, Tem BONbLYIO ANMHY 3anucy

MOXHO NMOJIy4NTb.

HT0 BaM HYXHO

HOCKOﬂbe ocumnnorpad} MOXET COXPaHATb
JINWb OrpaHn4eHHoe Yncno Bb\GODOK,

m Bpewmgd saxsara = gnvMHa 3anncK / 4acTtoTa anckpetmdaumn. Hanpumep, npun oavHe sanmcu BPEMEHHOE OKHO 3aXBATA OCLMNNOTDAMMbI
1 MIH. TOYeK 1 YacToTe anckpetnsaumm 250 MBbI0./C ocumnnorpad MOXET 3axBaTbiBaTb 06PAaTHO NPOMOPLMOHABHO YACTOTE
CUrHan B TeveHune 4 mc. AVCKpeTM3aLmm ocumnnorpada.

Bpemsa 3axBata = [ilnuHa 3anucu /

m COBpEeMeHHbIe ocumnnorpadsl NO3BONSIOT BHIOMPATL AIMHY 3annCK, ONTUMU3NPYS YPOBEHb YacToTa AMcKpeTUsaumm.

petann3aunn B COOTBETCTBUM C BALLM MPUNOXEHNEM.

m Xopowwi ocumnnorpad obLero HasHadeHns MoxeT coxpaHuTb 6onee 2000 Todek, 4ero
6onee Yem OCTAaTOYHO A5 CTabUAbHOrO CYHYCOMAANBHOMO CUrHana (TpedyloLLero kak
MuHUMYM 500 Touek). Ho Ans 0TbiCKaHUS NPUYMH aHOMAaNIA B CNOXHBIX NOCNeA0BaTeNbHbIX
NOTOKax AaHHbIX ny4le BelbpaTh ocumnnorpad ¢ umpposeiM nioMnHoGopom (DPO) ¢ annHom
3anuck 1 MIH. To4ek unn 6onbLue.

m [lng pervctpauny NepexoiHeiX NpoUECCOB UK NOMCKA HENEPUOAMYECKNX CUTHAIOB, TaKMX
Kak OXnTTEpP, NCKaXeHHbIEe UMMYNbChl AN FINTHN, Bb\@MpaVlTe ocumnnorpad, Ha4nHasa
CO CPeaHero LEeHOBOrO AnanasoHa, Co4eTaolmm 60ﬂbLLlWO OAMHY 3aNWCK C BBICOKOW
CKOPOCTbLIO 0BHOBNEHWS ocumnnorpamm.
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[Tony4nTe NONHYIO KAPTUHY

JlocTaTo4HO OeTanbHbIN 3axBat 49 AEKOANPOBaHMA curHana WwviHbl USB Tpebyet
BBICOKOIO padpelleHus no Bpemenu (200 ne). Pernctpadys HECKONbKIMX NakeToB
TpebyeT NpoaoxuTensHOro Bpemern 3axeara (200 Mke). YToObl 0TOOPa3NThL

U TO U APYroe, HyXeH ocumnnorpad ¢ 60bLLIOV AAMHON 3annch (1 MAH. TOYEK).

sync — ouT ] {Ad: 0000100} anm 00000

—'-_——_.._H___:‘_"_
sz-mnm )(mnusf:., B Token Pachet
, w+~0.00000 s 1M points ||

Bus Display | Event Table

Full speed

_J
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N aHaJ1N3a

[lovck onpedeneHHbix aHoManui GOpPMbl CMrHaNa MOXHO CPaBHWUTE C NMOWCKOM
UrOMKW B CTOre ceHa. Bam noHano0baTcs cpeacTsa, aBToMaTnsmpyoLme aTot
NPOUECC 1 YCKOPSHOLLME NOyYeHue pesynsraTa.

470 BaM HYXHO

®DyHKuMA MacliTabMpoBaHUS U NaHOPaMUPOBaHUS NO3BOIAET PACTArMBaTh
VHTEPECYIOLLMIA y4acTOK OCLUMANOrpamMMel M nepemellatb OkHO 0630pa Hasdaa v Bnepeq,
O LWWKane BpemeHu.

®DyHKLMA BOCNPOM3BeAeHUS U Nay3bl aBTOMATVHECKV NePEMELLAET OKHO 0630pa
no ocumnnorpammMe. 310 N03BOASET 0CBOOOANTL PYKM 1 CKOHLEHTPUPOBATLCS Ha CaMOM
curHane.

Mapkepbl N103BONSHOT NOMEYATb MHTEPECYIOWME COOLITUSA. N5 ObICTPOr0 Nepexoaa Mexay
MapKepamu 1 NPOCTOro M3MEPEHNUs BOEMEHHBIX MHTEPBANOB MOXHO MCNOAb30BaTh OPraHbl
ynpaBneHusa nepeaHen naHenu.

®DYHKLMA noncKa U MapKUPOBKM N03BOSISET NPOCMATPVBATb BCIO 3aXBaYeHHYIO
OCLMANOrpammMy 1 aBTOMaTM4ECKM OTMeYaThb NOABASHNA ONPeaeNeHHbIX N0JIb30BaTENEM
COObITUI.

PacLumpeHHbIN NOUCK MNO3BONSET ONPEAENATb PA3INYHBIE KPUTEPUN, aHAOTUYHBIE
yCNoBKMAM 3anycka, B COOTBETCTBIM C KOTOPLIMA 6y,£l,yT aBTOMATN4ECKN OGHapWKI/IBaTbCQ
I NOMEYaTbCa COObITVA B 3aXBA4YEHHOM CUrHane.

€« 19>

MoLLHaa CMCcTeEMa HaBUraLLK

Foom Factor: 300 X
I

Ocumnnorpadsl ¢ AAVHON 3aNUCK B MUNNNOHBI TOYEK MOFYT
BbINOJIHATL 3aXBaT B TEHEHUE ANNTENBbHOIO BOEMEHW, HTO O4EHb
BaXHO A8 MCCNEN0BaHNSA CIOXHbIX CUrHanoB. PacctaHoska
MapkKepoB NoMOraeT, HarnpuMmep, MSMePAThb 3aAePXKM Ha LUNHE
CAN.
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ObpatnTe BHUMaHWE Ha pacluVpPeHHbIe
CpencTsa nowncka

CamblM ObICTPLIM B OTPACAV CPEeOCTBOM aBTOMATNYECKON HaBMraLmm, NoUcka

1 aHanm3a aBAAeTCs Halla GupMeHHada TexHonorug Wave Inspector®. OHa no3BoasgeT
3a4aBartb KpUTEPUM MOMUCKA 1 aBTOMATNYECKM OOHAPYXMBATb BCE COOLITVSA MO TUM
KpUTEPUAM, HaNPUMED, HapyLUEHNE BPEMEHN YCTAHOBKM U YO PXAHUS.

Wave Inspector® otmeyaet
BCE MMMYNbChl B AIMHHOM
3anncu curHana,
nepecekaiouLne rpaHnLLy
300 mB.

€« 20>
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1+ 7 CWrHana

ABTOMATUYECKIE V3MEPEHMUSA YIPOLLAIOT NOAYYEHNE TOUHBIX YACIEHHbLIX 3HA4EHWI
napamMeTpoB curHana.

HT0 BaM HYXHO

BonbWUHCTBO OCUMANOrpadoB MMEIOT KHOMKM Ha NepeiHen naHenu u/unmu akpaHHsle MeHio
1151 BbI6OPa GYHKLMM TOYHBIX aBTOMATUYECKMX M3MEPEHWIA.

5a30BbIl HAO0OP QYHKLMIA BONBLLUVHCTBA OCUMANOrpadOB BKIIOYAET M3MEPEHUE aMnInTyabl,
nepvioaa, LUTENbHOCTN NepPeaHero 1 3aaHero GpoHTa.

Kpome Toro, MHorve umdpoBble ocumnnorpadsl npeanaraT pacyeT CPeaHero
ncpenHekBagpatnyeckoro 3Ha4yeHnsd, CKBaXXHOCTV U Apyrne maremMatundeckme onepaunn.

HekoTopble ocumnnorpadsl NOAAEPXMBAIOT PACLUMPEHHEIE MaTEMAaTUYEcKMe QYHKLN,
nomoralolime 6LIcTpee NONYYUTL PE3YALTAT, HaNnpUMep:
- BbicTpoe npeobpasoBaHue Pypbe (BINd), uHterpmupoBaHme, AnGGepeHLMpoBaHme,
norapudm, 3KCNoHeHTa, KBaapaTHbI KOpeHb, abCOMNIOTHOE 3HaYEHNE;
- CMHYC, KOCWHYC, TaHreHe, npecbpasosanue B paanarsl, N(peobpasoBaHue B rpaaychl;
- onepauuv Hajg ckanapHeIMK BENMYMHAMM, HAaCTPanBaeMbIMU NEPEMEHHEIMM
1 pesynsratamu napameTpuIecKmx M3mepeHuii.

u [lepuog
B YacToTa

B [11TeNbHOCTb
NONOXNUTENBHOMO
MMIyabca

B J11TeNnbHOCTh
0OTPULATENBHOrO
MMNynbca

B J11TENbHOCTb
nepesHero GpoHTa

B JI1MTEeNbHOCTb 3a-
[OHero GpoHTa

B AMNAnTyAa

B KoapOuUMEHT no-
TNOLLEHNS

B CpefHasa ontuye-
ckasi MOLLHOCTb

A ABTOMATNYECKME N3MEPEHUS

B CKBaXHOCTb MONOXM-

TENbHbIX NMMYNbCOB

B CKBaXHOCTb OTpULA-

TENbHbIX MMYNbCOB
B 3anepxka

m Daza

B JIBOMHOM pasmax

B CpefHee 3HavyeHve

B CpefiHee No nepuony

B CpepHee no 06nactu

€«21 >

B BLICOKMIN YPOBEHD
B Hi3KM YPOBEHD

B MuHUMym

B Makcumym

B [1010XUTENBHBIV
FANTY

B OTpuLaTenbHbli
FAUTY

B CpenHekBaopaTuye-
CKO€ 3HayeHune

B CpenHekBaopaTuye-
CKOe No nepuoay

B J1xntTep

PesybTaTsl aBTOMATUHECKUX M3MEPEHUI BLIBOAATCHA HA SKpaH
B BI/E YNCNEHHbBIX 3HAYEHMIA 1 MMEIOT GOSbLLYIO TOYHOCTb, YEM
HEMOCPEACTBEHHLIE N3MEPEHWSA N0 KOOPAMHATHON CeTKe.
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BbICprIe OTBETHl BCEraa repen
rna3amu

JononHuUTeNbHble GYHKLMM NO3BOASIOT NOAYYNTL OTBET r-.
HaMHOro OelcTpee. MeToabl LGPoBOV 00PabOTKM C1MrHa-

JI0B NPEeA0CTaBAAIT BOBMOXHOCTb aBTOMATU3MPOBAHHBIX

n3MepeHnit, oenas vx ObIcTpee, TOYHEE U BOCIPOW3BO-
OMMEE, YHEM STO MOXHO COeNaTb C MOMOLLbIO KYPCOPOB.
Bbl 4axe MoxeTe Hanuncatb COOCTBEHHBIE POPMYAbI A1
BbINOSHEHWS MaTemMaTUYeCcKnX onepaLni.
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MOVNOXEHN

Jlydwme ocupnnorpadbl UMEIOT NpUKNaaHoe NporpaMmMHoe obecnedeHne Ana AnarHoCTUKy
ONTUYECKIMX 1 SNEKTPUYECKMX CXeM 1 TECTUPOBAHWS Ha COOTBETCTBIE CTaHaapTaMm.

HT0 BaM HYXHO

] Hpmnoermq AN N3MepeHna UenoCTHOCTN CUrHana u axmtrepa no3sondoT I'ﬂy@)Ke aHann3npoBaTb
I'IpO6J'IeMbI Ka4yeCTtBa CUrHana B LLI/I(DDOBb\X cncTemMax, BolaBNATb MPUYMHBI X BOSHUKHOBEHUA
M oUueHrBaTb NX BINAHNE.

m PY NPUNOXeHNA NpeaoCTaBNAoT BOSMOXHOCTb NpeacTaBeHs CUrHasioB B 4aCTOTHOWM 061aCcTU 1
aHanmaa C NOMOULbIO CNeKTPOrpaMmm 1 KpmuBbiX 3aBUCUMOCTN aMmnnTydbl, HaCTOThl U (Da3bl OT BpemeHun.

m [loaaepxka oTnankv BCTpanBaemblx CUCTEM CO CMELLIAHHBIMI aHANO0TOBBIMU U LIMDPOBLIMI CUTHANAMN,
napannensbHbIMY U NoCNeaoBaTenbHsIMU WinHamu, Takumm kak CAN/LIN, I2C, SPI, FlexRay, MOST u apyrve.

m [puknagroe MO ana yuebHbIX 3aBeAeHWiA: 4TOOL CO30aBaTh TEXHONOMMW CeayoLLEero NOKONEHNS,
CTYAEHTbI, U3yHaloLue aNEeKTPOHKKY, DOMKHbLI HAyYUTbCH Pa3bUpPaTbCs B CNOXHBIX 371EKTPOHHBIX CXEMaX.

m /I3MepeHre napameTpoB CMA0BOr0 060PYA0BaHNS (HanpyMep, UMNYbCHBIX MCTOYHWUKOB MUTaHWS):
aBTOMaTHYeCcKoe U3MEPEHVIE Ka4eCTBa MUTAHNS, KOMMYTaLWVIOHHbIX MOTEPb, FapMOHUK, 061acTu
6e3onacHol paboTsl, MOAYAALMN, MyNbCaLMIA, CKOPOCTW HAPACTaHWS BEIXOJHOMO HANPSIXEHNS v ap.

ﬂpyrme N3MEPEHNA BKIIOYAIOT N3MePeHWd ONTNYEeCKNX KOMMYHKAUWOHHBIX CUTHaoB, NMPOBEPKY CUCTEM
namMATn, TeCTMpoBaHmne Ha COOTBETCTBME KOMMYHNKAUVOHHBIM CTaHA4apTaM, N3MepeHe XxapakTepncTuk
[VCKOBbIX HAKOMUTENEN, n3MepeHne napamMeTpos BNOeOCUrHanoB 1 MHOroe 4pyroe.

10 €« 23>

PaclluvpeHHasa Nnoaaepxka

M LIt

YCTOM4MBO I pabOoTaET Ball UMMYIbCHBIA UCTOYHUK MUTAHNA?

CpepacTtaa aBTOMaTMYECKOro aHanmnsa No3BoAsS0T M3MEPATL

Kax bl napameTp OAHUM HaxXaTvemM KHOMKKW, npeanaras ObiCTPbIN
1 TOYHBI aHann3 obnactu 6esonacHoi paboTsl (OBP), kayecTsa
MUTAIOWEr0 HANPSXEHWS, KOMMYTaLVOHHbIX NOTEPb, FAPMOHNK,
MOOYASALMN, NyAbCaLMA U CKOPOCTW HapacTaHWs BbIXOAHOMO TOKa
1 Hanpsaxexns (di/dt, dv/dt).
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3aaymManTechk 0 byayLlem

OCHOBO MHOTX COBPEMEHHbBIX MHHOBALINA ABNAIOTCA COXHLIE 3NEKTOOHHBIE CXEMBI.
Ocuunnorpad momkeH 06naaath BCemy QyHKUMAMN, HEOOXOAMMbIMY B BaLLE
paboTe — 1 cenyac, 1 B OyoyLem.
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Ocunnnorpadbl A0MXHbI ObITb MPOCTHI B YNIPABNEHWN axXe ANA HEOMbITHBIX
nonb3oartenem. VIHTepdenc nons30BaTens AaeT CyLLECTBEHHBIN BK1ad, BO BDEMS

PELLEHNS NHXEHEPHOW 3aaa4n.

HT0 BaM HYyXHO

YacTo Mcnonbayemble GYHKUMM AONKHBI UMETb OTAENbHbIE OpraHbl yNpaBieHns.

KHOMKM aBTOMAaTU4ECKON HACTPOKM 1 cOpOca K 3Ha4EeHUAM MO YMONHaHMIO NO3BOASIOT
MIHOBEHHO HACTPOWTb NPKOOP.

Ocunnnorpad 0OMKEH MMETb BBICTPBIN 1 YETKWIA OTKAVK Ha OpraHbl ynpasneHus.

VHTepdenc ocumnnorpada goMKeH NoA4EPXMBaTb Ball POAHOM A3bIK, BKOYAdA
COOTBETCTBYIOWME HaKNaakv ANng NnepeaHer naHenn.

11 €« 25>

[ lpocTOE ynpasneHme
C YETKMM OTKJINKOM

MHorve nioan NoAb3ylTCH 0CUMNNOrPaPOM He KaxX AL AEHb.
VIHTYUTBHOE yNpasieHne N03BONAET axXe HEOMbITHLIM
Nonb30BaTeNAM YyBCTBOBATL CE0S KOMDOPTHO, B TO XE BPEMS
npeasiaras OnbITHBIM NONb30BATENAM MPOCTON AOCTYM K
Hanbonee BOCTPEOOBAHHBIM BYHKLMAM. [1n9 nCNoNb30BaHNs
Kak B 1a00PaTOPHbIX, TAK 1 B MOEBbIX YCI0BKSAX BEINYCKAETCH
MHOXECTBO MOJENEN NOPTATVIBHBIX OCLIMNOrPadoB.
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[TpMBbBIYHBIM CNOCOD YNpaBAEHUS

Ocuunnorpad AoMxeH NPeAoCTaBAATb HECKOMILKO CNOCOO0B YrpaBaeHNs.
BCTpoeHHas cnpaBo4YHas cucTema MOXET AaBaTh YA0OHbLIE NOACKA3KM, Toraa Kak
VHTENNEKTyaNbHas cucTeMa MeHio 06ecnednBasT NPOCTON A0CTYN K GYHKLMAM
VI KOHTEKCTHBIM KOMaHAaM.

11 €« 26 >

HacblILLEeHHbI
rpaduyeckuii
NHTEPGENC NOMOraeT
MOHSATb U UHTYUTUBHO
CNONb30BaTh
pacLINpPeHHbIe
BO3MOXHOCTMU.
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8 paclVPeHus

HenocpeacTBeHHOe NoakioueHne ocumnnorpada K KoMnbioTepy Uam nepegada
[aHHbIX YEPE3 CMEHHbBIE HOCUTENN NMO3BOIAET BhINOSHATD PACLUMPEHHbIN aHaNN3,

ynpowlaeT AOKYMEHTMPOBaHMe 1 0OMEeH pesynsTataMin U3MepeHni.

HT0 BaM HYyXHO

m O6paTuTe BHUMaHWe Ha ocumnnorpadbl, obecneynBatoLLme OCTyN K paboyemy cTony
Windows, nmeioLime GyHKUMX pacneyaTki Ha CeTEeBOM NPUHTEPE ¥ NpefoCcTaBAsioLme 00U
[OOCTYMN K PECYPCaM.

m [1pOBEpLTE, MOXET I OCUMNorpad UCNoNbL30BaTL NPOrpaMMHOE 06ECneYeHNEe CTOPOHHUX
npowvi3BoaunTene ong aHanvaa, 4OKYMEHTUPOBAHSA 1 aBTOMATU3aLMN U3MEPEHUIA.

m HyXeH nv BaM A0CTYN B UHTEPHET AN 0OMEHa C KoAneramm pedynbtataMm N3mMepeHwii B
pexvMe peansHoro BpemeHn?

B MOXHO NV PACLUMPUTL BO3MOXHOCTM OCLUMAnorpada B COOTBETCTBIM C U3MEHSIOLLIMMICS
notpebHocTAMKU? Hanpvmep, 006aBuUTh:

namMaTb 415 aHanmasa 3annucen 6onbLlen AvHbI;

cneumnanbHbIe NPUAOXEHNS AN N3MEPEHWI,

pasMUHbIE MPOOHVIKN U MOLOYAN;

Takve NPUHaaNEXHOCTK, Kak akkyMynsTOPHbIe 6atapen v KOMANeKTbl A9 MOHTaxa B CTOMKY;
nporpaMmMmHoe obecnedeHve onsg ynpasneHus ocumnnnorpad®omM ¢ KOMNbIOTePa, BINONHEHWS
ABTOMATUYECKNX UBMEPEHNIA, PETUCTPALN 1 9KCNIOPTA OCLMANOTPaAMM.

12

IHTEpPOENCHI 1 BO3MOXHOCTU

K cTaHgapTHbeIM nHTEpdENcam ocumnnorpada otHocatca GPIB,
RS-232, USB, Ethernet, LXI, a Takxe nHTepdencsl A CBA3u

C CETEBBIMU KOMMYHVIKaLWMOHHBIMU Moaynsamu. IHTepdeic

USB WMpOoKo ncnonbsyetcs Ang COXpaHeHns OCUMN0rpamm,
pe3ynbTaToB U3MEPEHNI 1 HaOOPOB HACTPOEK Ha hNaLL-
HakonuTensx. PictBridge mno3songeT ncnonb3osath ocumanorpad
B KauecTBe LudpoBoi kamepsl. MopT VGA obecneynsaet
NOAKJIOYEHME BHELUHErO MOHUTOPA.

€©27 >



http://www.tektronix.ru

12 KPUTEPMEB BbIEOPA OCUMIITIOTPAGA

He 3abyabre Npo MHTEPQENCHI

[NopTsl aucnned, npuHtepa 1 LAN no3BONAI0T MHTErPUPOBATL OCUMAIOrpad B Ballly
N3MEPUTENbHYIO CUCTEMY:

m [lopT Ethernet Ana noakNoyeHnd K NOKanbHOM CETIU M COOTBETCTBYIOLLEE NPOrpaMmMHOe obecnedyeHme
MO3BONAIOT AeNaTb CHMMKN 3KPaHa, PErncTprnpoBaTb OCLUNANIOrpamMmbl N pe3Y/ibTaTbl |/|3MepeHv1|7|

Yepes xocT-nopT USB BOSMOXHO OLICTPOE 11 MPOCTOE COXPaHEHNe laHHbIX, pacneyaTka pesynsraTos
M3MEPEHWI nnn noaknoyerHne USB-knasvatypsl

MopT yctpoictea USB o6ecnednBaeT npocToe noakioyerne K MK nam HenoCcpeaCcTBEHHYIO pacneqaTky Ha
npuHTEPE

MopT VGA no3BOASET BEIBOAWTL M300PaXeHNe akpaHa ocumnnorpada Ha MOHUTOP UK NPOEKTOP

www.tektronix.ru
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... M, HAKOHEL, YHTUTE MaJlblE
3KCMyaTtauyOHHbIE pacxoabl
/1 OYLLIEBHBIN KOMMOPT!

KoHeuHo, nprobpeTas ocuunnorpad, Bbl 3anaatuTe 3a Hero onpengneHHyio CyMMY, HO BO YTO BbIbIOTCS
nocnenytoLime akcnayaTauyoHHble pacxoabl? O3HaKoOMbTECH CO CTOMMOCTbIO YCAYT N0 NOAAEPXKKE
npvbopa, Nnpeanaraembix NPOV3BOANTENEM, ¥ OLEHITE, HACKObKO OHM YBEVYMBAIOT BalX PaCcXoApbl

VI NPOANeBaloT Cpok cnyx0bl ocunnnorpada. K rakum ycnyram 0THOCATCA 0OYYEHME NO MECTY YCTaHOBKM,
cucTeMHas MHTerpaums, ynpasneHve npoekTaMmn 1 gpyrue npodeccuoHansHele Yenyr, KoTopsie
NOMOrYT NOBLICUTL 3DMEKTUBHOCTb NPMOOPA 1 NO3BONSAT BLINOAHATH TOYHBIE 1 IOCTOBEPHLIE U3MEPEHNS.
Y06HbIe NakeTsl AONOSHWUTENbHbLIX YCYT 1 Takie Bl NOAAEPXKM, KaK pacluMpeHHas rapaHTus, MoryT
COKOHOMWTb AEHbIM B JONTOBPEMEHHOI NEPCnexkTnBe 1 30aBUTb OT HEHYXHbIX BOJHEHWI.
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JononHutenbHaa uHpopmauus
MIHbopmaumio 0 nprbopax v COOTBETCTBYIOLLYIO INTePaTypy MOXHO HalTX Ha canTe
www.tektronix.ru

TenedoH npeacraButennctea Tektronix B Poccuu u CHI: +7 (495) 664 7564

Homep pokymeHTa:
«12 kpuTEpPUEB BEIOOPA OcUMAnorpadar.
48X-28633-0

Copyright © 2012, Tektronix. Bce npasa 3auuieHsl. MpoaykTsl Tektronix 3alyiers nateHtamu CLUA 1 MHOCTpaHHbIMM
naTeHTamu, Kak BbllaHHbIMU, Tak U HaxOAAWLMMICS Ha CTaAMM PACCMOTPEHNs. MHdopmaLms, nprBeaeHHas B HAaCTOSALLEN
ny6nukaumy, 3aMeHseT niobble paHee onybnrkoBaHHbIE MaTepuasl. KoMnaxmsa coxpaHseT 3a o601 NpaBo U3MeHEHMS
TEXHWUYECKUX xapakTepncTuk 1 LeH. O603HaqeHns TEKTRONIX u TEK sBnsioTcs 3aperncTprpoBaHHbIMY TOBAPHBIMW 3HaKaMu
koMnaHwuy Tektronix, Inc. Bce apyrue ynoMmsaHyThle TOProBble HaMMEHOBaHUS IBAFIOTCS 3HakaMi 06CYXUBAHNS, TOBAPHEIMN
3HaKaMu UK 3apErucTPYPOBaHHBIMU TOBAPHBIMY 3HAKEMI UX COOTBETCTBYIOWLMX BNAAebLEB.

12 KOHTAKTbI

€ 30
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