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lapaHTMA

MpuBeaeHHan B 3TOM JOKYMeHTe
MHdopmauuA NpeAocTaBAAETCA HA
YCNI0BUM CKaK €CTb» U MOKET 6biTb
n3meHeHa 6e3 yBeaoMneHus B
cnepyloWwux peaakumax. Kpome Ttoro, B
MaKCMManbHO cTeneHu, AoNyCTMMOW
NpUMeHAeMoii NpaBoBOIt HOPMOWH,
KomnaHwuii Keysight He npusHaer
HUKAKUX FapaHTuid, ABHbIX UK
noapasymeBaemMbiX, OTHOCUTENIbHO
AAHHOrO PYKOBOACTBA U Nntoboit
npuBeAeHHOM B Hem MHpopmauuu, B
TOM YMcne NogpasyMeBaembiX rapaHTuii,
HO He OrpaHNYUBAACH TOILKO UMM, NO
€ro NPUrogHoOCTU ANA KaKo-To

KOHKpeTHoM uenun. Komnauua Keysight
He HeceT OTBETCTBEHHOCTU 3a OWU6BKMY, a
TaK»Ke 33 N060YHbIA UM KOCBEHHbI
ywep6, NonyyeHHbI B CBA3M C
npepocTaBAeHUeM Unmn
MUCNONb30BaHUEM AAHHOIO AOKYMEHTa U
noboii cogepkaleiica B Hem
nHdopmaumum. Ecam komnaHusa Keysight
1 NONb30BaTeNlb MMEIOT OTAENbHOE
NUCbMEHHOE COrnalleHme ¢ YyC10BUAMU
rapaHTUM, pacnpocTpaHALMUMUCA HA
AaHHbIN OKYMEHT, KOTOpoe
NPOTUBOPEYMT AAHHBIM YCOBUAM,
NPUOPUTET UMEIOT YCIOBUA FapaHTUM B
OTAENbHOM COrNalleHnun.

JnueHsnun

OnucaHHble B 4aHHOM JOKYMeHTe
nporpaMMHble ¥ annapaTHble cpeacTBa
npeaocTaBAATCA MO AULEH3IUN U MOTYT
MCNO/b30BaTLCA U KOMMPOBATHCA TO/ILKO B
COOTBETCTBUM C YCNOBUAMM TaKoM
NIMUEH3NN.

MNpaBa npasutenbctea CLUA

CornacHo nonoxeHuto ctaTon 2.101
MpaBun 3akynoK ana desepanbHbIX HYXKA
("FAR") NO onpepgenseTca Kak
"KomMepyeckoe NporpammHoe
obecneyeHune". COrnacHo NoNoKeHUAM
ctateit FAR 12.212, 27.405-3 v cTaTbu
227.7202 lMNpaBunn 3aKyNOK ANA HYXJ,
060poHbl — gononHexue ("DFARS"),
MpasuTenbcteo CLUA npuobpetaet
KOMMep4ecKoe NporpammHoe
obecneyeHne Ha Tex e yCNoBUAX, Ha
KOTOpPbIX OHO 06bIYHO NpeaocTaBafeTca
41 06LLe0CTyNHOro Ucnonb3oBaHus. B
COOTBETCTBMM C 3TUM KomnaHua Keysight
npegocrtasnseT M0 rocyaapcTBeHHbIM
3aKa3umkam CLUA Ha ycnoBuax
CTaHAAPTHON KOMMEPYECKON NLLEH3UN,
chOpPMYIMPOBAHHBIX B IMLEH3UOHHOM
COMNaLLEHNM C KOHEYHbIM NOb30BaTENEM
(EULA), Konuto KOTOPOro MOXHO HalTU Ha
Beb-caliTe no agpecy
www.keysight.com/find/sweula. Ycnosus
nnueHsun B EULA pasbacHAT

UCKOUNTENIbHbIE MONHOMOYMA, Ha
OCHOBAHWUK KOTOpbIX NpaButenbcTso CLUA
MOXEeT UCMO/Ib30BaTb, USMEHATD,
pacnpocTpaHATb UK packpbiBaThb MNO.
YCnoBUAMM COrNALEHNA C KOHEYHbIM
nonb3osatenem EULA 1 nonoxeHnamm
JINLLEH3UN He NpesyCMaTpUBAOTCA U He
L0MYCKAloTCA, B YaCTHOCTK, cneayoLne
LeNCTBUA CO CTOPOHbI KOMNaHUK
Keysight: (1) npegocrasneHune
TeXHUYeCcKo nHbopmaumm o
KOMMepPYEeCKOM NPOrpaMmHOM
obecneyeHnmn Uan JOKYMeHTaLun,
OTHOCALLeNCA K KoMMepUYeckomy
nporpammHomy obecneyeHuio, KotTopas
He NoA/NEeXUT NPefoCTaBNEHUIO ANA NL,
Ha 06blYHbIX yCN0BUAX; (2) OTKas nam,
HaNpoTMB, HaZleNeHNe NpaBamu,
NpeBbILLAWUMM NPaBa,
npeaocTaBAsemble Ha 0ObIYHbIX YCI0BUAX
AMLaM ANA UCNONb30BaHNUA, USMEHEHWA,
BOCMpPOU3BEAEHMA, Nepedayn,
CcoBEpPLUEHUA AeNCTBUN,
AEMOHCTPUPOBAHUA N PaCKPbITUA
KOMMEPYECKOro NporpammHOro
obecneyeHus Uan JOKYMEHTaLMMK,
oTHocALeNncA K Hemy. Hukakue
[ONoNHUTENbHbIe TpeboBaHuA
npaBuTeNbCTBA, NPEBbIWAOLLME YCI0BUA,
ycTtaHoBneHHble B EULA, He fomKHbI
NPUMEHATLCA, 32 UCKNIOYEHNEM C/TYHaEB,
KOrAa 3Tv YCNoBWA, NpaBa UK IMLEH3UU
ABHbIM 06pa3om TpebytoTcs OT BCex
NOCTaBLUMKOB KOMMEPYECKOTO
KomnbtoTepHoro MO B cOOTBETCTBUM C
npasunamu FAR n DFARS, v 371 npasuna
ABHO M3/10XKEHbI B MUCbMEHHOM BUAE B
Apyrux pasgenax cornaweHna EULA.
KomnaHus Keysight He HeceT HUKaKux
06s3aTenbCTB No 06HOBNEHUIO,
nepecmoTpy uam noboli moamdukaumm
MO. CornacHo nonoxeHuam cratent FAR
2.101,12.211, 27.404.2 n DFARS 227.7102
0 TEXHUYECKUX AaHHbIX MpaBUTeNbCTBO
CLUA nmeeT orpaHUYeHHble NpaBa Ha Ux
MCMOo/Ib30BaHMe, Kak onpeaesneHo B
nonoxeHuax ctatou FAR 27.401 n DFAR
227.7103-5 (c).
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YBegoMNeHUA N0 TEXHUKE
6e3onacHocTH

Hagnuce CAUTION (BHUMAHME)
npegynpexaaer ob onacHocTy.
370 cooblueHne npusnekaeT
BHMMAHME K npoueaypam u
npvemam paboTsl,
HecobnoaeHne nnm
HenpaswW/ibHOe BbINOJIHEHUE
KOTOPbIX MOXET NPUBECTU K
nospexaeHuto npnbopa nan
noTepe Ba*KHbIX AAHHbIX.
BbinonHeHWe MHCTPYKLUMIA,
cnepyoLLmx 3a
npeaynpexgeHmem BHUMAHMUE,
[0MNYCTUMO TO/IbKO MPY NOSTHOM
NOHWMaHMKU U cobntogeHnn
YKa3aHHbIX TpeboBaHWN.

Ocumnnorpadsl Keysight InfiniiVision 1000 cepumn X - PyKOBOACTBO MO 3KCM/yaTaLmm

OCTOPOXHO

Hagnucbo WARNING
(OCTOPOXHO) npegynpexpaaer
06 onacHocTu. 310 coobLieHue
npuBaeKaeT BHUMAHUE K
npoueaypam U npuemam
pabotbi, HecobaaeHue unn
HenpaBUAbHOE BbINOJIHEHME
KOTOPbIX MOXXET NPUBECTU K
cepbe3HbiM TPaBMam UK
npeAcTaBAATb Yrpo3y AnA
KU3HU. BbinonHeHue
WHCTPYKUMUIA, cnepyowmx 3a
npeaynpexaeHvem
OCTOPOXHO, gonyctumo
TOJIbKO NPU NO/IHOM NOHUMAHUU
1 cobntogeHnmn Bcex yKasaHHbIX
TpeboBaHwmii.




Ocumnnorpadsbl InfiniiVision 1000 cepum X — KpaTkmin 0630p

Freq(l]:

Pl-PK(1]:
70kHz

\
M‘ KEYSIGHT DSOX1102AG Digital Storage Oscilloscope ||70 MHz 2 GSa/s MEGA(Z)o0mm. InfiniiVision /)\%

0:1
10.0:1

Tabnmual Mogenu ocumnnorpados 1000 cepun X, BEPXHAS rpaHMLLA NONOCHI NPOMYCKaHUSA

Mopenb: EDUX1002A EDUX1002G DSOX1102A DS0X1102G
KaHanbl 2

MNMonoca nponycKaHua 50 Mly, 70 Mru, 100 My, c o6HoBNEHMEM

DSOX1B7T102

YactoTa guckpeTmsaumm 1 MebIb/C 2 BbI6/C

MamaTtb 100 KBbI6 1 MBbI6

CermeHTMpPOBaHHAA NaMATb Het Oa

leHepaToOp CUrHanoB Her Oa (20 MTwu) Het Oa (20 Mrlu)
McnbiTaHWe Ha orpaHnyeHune Het [a

ro macke
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Ocumnnorpadsi Keysight InfiniiVision 1000 cepum X MmetoT caeaytolime
XapaKTEPUCTMKM.,

e 7-ptoimoBbin ancnnen WVGA.
e CKOpPOCTb OBHOBNEHNS CUTHAMOB Ha 3KpaHe 50 000 ocLMaorpamm B CEKyHAY.

e Bce py4KM ynpasaeHns MOXKHO HaXKnmaTb, 4To obecneymsaeT BbICTPbIM 40CTYM K
bYHKLMAM.

e Tunbl 3anycKa: No GPOHTY, N0 AAUTENBHOCTU UMMY/bCA U NO BUAEOCUTHANY ANA
mogaener cepum EDUX1000. B mogenax cepun DSOX1000 aobasneHbl cneaytowme
BapMaHTbl 3aMycKa: Noc/eA0BaTe/IbHOCTb, BPEMA HapacTaHusa/cnaaa, HacTpolika u
3a4eprKKa.

¢ [lapameTpbl NOCAEA40BATE/IbLHOMO AEKOAMPOBAHMA/3aMyCKa /15 NPOTOKOI0B
nocnefosaTenbHON nepeaadun ganHsix: 12C u UART/RS232 8 mogenax cepmm
EDUX1000. B moaensax cepum DSOX1000 gobasneHsbl cneaytouime npotokonsl: CAN,
LIN 1 SPI.

e CUrHanbl MaTemaTyeckmnx GYHKLMIA: CIOMKEHME, BbIUUTAHME, YMHOXEHWE, AeNeHune,
BN® (amnantyaa n dasza) u GUALTP HU3KMX YacToT.

e OnopHble curHanbl (2) 418 CPAaBHEHUA C CUTHANAMM APYTUX KAHAN0B MU CUTHANAMM
MaTemMaTUecKmx GYHKUMIA.

e MHOXEeCTBO BCTPOEHHbIX QYHKLUMI M3MepeHus.

¢ Mogenu, HoMep KOTOPbIX 3aKaHUYMBaETCA Ha G, UMEIOT BCTPOEHHbIV reHepaTop
cneayoWmx CUrHaA0B: CUHYCOMAA, NPAMOYTObHbIN, MMA00B6Pa3HbLIN, UMMYALCHbIN,
NOCTOSIHHOE HaMnpsXeHue, WyMm.

¢ Hannume noptos USB ynpollaeT npoLecc pacneyaTku, CoxpaHeHna n obmeHa
OaHHbIMK,

e B ocumnnorpad BCTpOeHa CMCTEMA Bbi30Ba ObICTPOM cripaBku. [ns Bbi30Ba ObICTPOM
CMPaBKM HAXMUTE U yaepsKMBaTe Ntobyto KHOMKY. N10Ap06HbIE MHCTPYKLMM MO
MNCMNO/b30BaHMIO ObICTPOWM CNPaBKM CM. B pasaene "[ocTyn K BCTPOEHHOM KpaTKoM
cnpaske" Ha cTpaHuue 35.

HdononHutenbHble ceeaeHmsa 06 ocumanorpadax InfiniiVision cm. Ha Beb-caite
www.keysight.com/find/scope
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CopepraHune

B A4aHHOM pyKOBOACTBE OMMCbIBaeTcsa npumeHeHue ocumanorpados InfiniiVision 1000
cepum X.

Mpw pacnakoske ocuunnorpada u e [naBa 1, “Hauyano pab6otbl,” Ha cTp. 13
nepBoM ero NPMMEHEHMM CM.

Mpu oTo6paskeHUN CUrHANOB U e "PaboTa, OCTaHOBKA W BbINOJAHEHWE OAMHOYHOTO
NOJIYYEHHbIX JaHHbIX CM. LMKna cbopa gaHHbIX (ynpaBneHue pabotoit)" Ha
cTpaHuue 38

e "CpepacTea ynpaBnieHus pa3BepTkoi" Ha
cTpanuue 40

e "SnemeHTbl perynMpoBKu KoabouumeHTa
OTK/IOHeHMA" Ha cTpaHuue 43

e "CnekTpanbHblii aHanus BMd" Ha cTpaHuue 48

e "CurHanbl maTemaTuyeckux pyHKLMIA" Ha
cTpaHuue 53

e "OnopHble curHanbl" Ha cTpaHuue 56

e "HacTpolika aucnnes" Ha cTpaHuue 57

Mpw HacTpoWKe 3anycKoB nan e "3anyck" Ha cTpaHuue 60

M3MeHeH!I pexmmos cbopa e "YnpasneHue cbopom AaHHbIX" Ha CTpaHuue 65
[AaHHbIX CM.

BbINoNHEHME N3MepPeHUi 1 e "Kypcopbl" Ha cTpaHuue 72

AHaNN3a AaHHbIX e "M3mepeHua" Ha cTpaHuue 74

e "TecTMpoBaHMe No macke" Ha cTpaHuue 76
e "llndposor BonsTMeTp" Ha cTpaHuue 84

e "AHa/n3 YaCTOTHbIX XapaKTePUCTUK" Ha
cTpaHuue 85

Mpn ncnonb3oBaHMKU BCTPOEHHOIO e "[eHepaTop curHanos" Ha cTpaHuue 87
reHepaTopa CMrHasioB CM.

Mpu ncnonb3osaHmm e "3anyck/pekoaMpoBaHve NocnesoBaTebHOMN
NIMLLEH3UPOBAHHbIX GYHKLUI WKHbI" Ha cTpaHuue 89

[eKoanpoBaHuA no
nocnefoBaTeNbHOM WWHE U
3arnycka cm.
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Mpu coxpaHeHuu, BoccTaHoBneHUN | o "CoxpaHeHue/BoccTaHOB/IEHME (HACTPOIKH,
WUAW MeyaTtu cMm. 3KpaHbl, AaHHble)" Ha cTpaHuue 97

e "MeyvaTb (3KpaHbl)" Ha cTpaHuue 100

Mpu ncnonb3oBaHMn GyHKLMUNA e "Hactpoiku ytmaut" Ha cTpaHuue 102
yTUAUT ocumnnorpada cm.

[na cnpasku cm. e "TexHMuyecKme xapakTepucTMkn" Ha cTpaHuue 106
e "YcnoBua oKpyxKatollel cpegbl” Ha cTpaHuue 107
e "MpobHMKKM 1 NpucnocobneHns” Ha cTpaHmue 108

e "QO6HoBneHua ana MO 1 muKkponporpamm" Ha
cTpaHuue 109

e "OduunansHoe ysegomsieHue" Ha cTpaHuue 110

KpaTkue MHCTPYKLMK NO NOCNeA0BaTENIbHOMY HaXKaTUIO KHONOK NaHenu u
nporpaMmmHbIX KHONOK

MHCTPYKLMKM NO HaKaTUo NOCaeA0BaTeNbHOCTEN KHOMOK NpMBEAEHbI B COKPALLEHHOM
BuAe. B cCOKpalleHHOM BUAE MHCTPYKLUMA NO HaxkaTuio [KHonKu 1], 3atem
MporpammHoit KHONKK 2 1 3aTem MPOrpammHOM KHONKK 3 BbIMASUT CAeSyoWwmnm
obpaszom:

HaxmuTe [KHONKy1]> MporpammHyto KHONKy 2 > MporpammHyto KHOMKy 3.

KHonkamu moryT 6biTb [KHONKa] nepeaHeit naHenn unv MporpammHasn KHOMKa.
MporpammHble KHOMKK — 3TO WECTb KHOMOK, PacnoNOMKEHHbIX N0 3KPaHOM
ocumnnorpada.
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1  Havano pabotbl

[MpoBepKa KOMMNNEKTHOCTU MNOCTaBKM

e [lpoBepbTe TPAHCMOPTHYIO Tapy Ha HaZIMUYME NMOBPEKAEHNN.

Mpy HaAMYNK BUAMMBIX ﬂOBpe)'KLI,EHI/IVI TpaHCI'IOpTHOIZ Tapbl COXpaHUTE ee Nan
ynaKOBOHHbIVI mMaTepuran 40 OKOHYaHUKN NMPOBEPKN KOMNNEKTHOCTM NOCTaBKM
npm6opa, OTCYTCTBUA MEeXaHNYECKNX ﬂOBDE)'KLI,EHVM M NCNPaBHOCTN INEKTPUYECKNX

XapaKTepUCTUK Npubopa.
e YbenmTecs, 4TO B COCTaBE KOMMNEKTA MOCTAaBKM COAEPIKATCA BCE NPUBEAEHHbIE HUXKE
HauMeHOBaHMA:

Ocumnnorpad InfiniiVision 1000 cepun X.

Kabenb nutaHma (XapaKTepMCTMKM Kabena 3aBuCAT OT CTpaHbI I'IpOl/I3BO,CI,CTBa).

[Ba npobHMKa.
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Hauano pabotel 1

BkntoueHme ocumnnorpada

TpeboBaHMA K
3N1EKTPONUTaHUIO

TpeboBaHMA K
cucTemam
BEHTUNALMM

BkntoueHne
ocumnnorpada

OCTOPOXHO

TpeboBaHWA OTHOCUTE/IbHO HAMPANKEHUA B CETU, YACTOTbI U INEKTPONMTaHMSA:
e HanpsaskeHue B cetu: ~100-120 B (nepem.), 50/60/400 [y,
¢ 100-240 B (nepem.), 50/60 I,

e 50 BT makc.

Pacnonoute npnbop Takmum obpasom, YTobbl 0becneynTb JOCTaTOuUHbIN 3a30p A4
NPUTOKa 1 BbIBOAA BO3ayXa. [ns obecnedeHmns Hagnexallero oxaaxaeHua npubopa
He/b3A OrpaHUYMBaTL LMPKYAALMIO BO3AyxXa. He nepekpbiBaliTe BO3AyXx03abopHble
OTBEPCTUA M OTBEPCTUA AN BbIXOAA BO34yXa.

BeHTnnATOp oxnaxkaaet I'Ipl/l60p, BTArMBaA BO3Ayx 4epe3 OTBePCTUA Ha NIEBOMN U HUXKHEN
naHenAax ocu,mnnorpad)a M BblAayBaA ero 4yepes3 3a4HKK NaHeNb.

Mpu ycTaHoBKe ocumnnorpada Ha paboyem cTone A5 HaA/IeXKALLErO OXNaXKAEHMA
npunbopa HeobxoaMmo obecnednTb 50-MUNAMMETPOBbIE 3a30Pbl MO HOoKam U
100-MUANMMETPOBbIE 3a30pPbl HaZ NPUHOPOM U 33 HUM.

1 MoakntoumnTe Kabenb NUTaHMA K THe3y Ha 3aAaHein naHenn ocumanorpada, satem
NOAKAOUYNUTE ero K NOAXOAALLEMY MCTOUYHUKY HAMPAXKEHUA NEPEMEHHOTO TOKa.
MponoxuTe Kabesb NMTaHUA TakMM 06pa3om, YTODObI UCKIHOUYNTD 3allemaeHne
Kabens HoXKamm ocumnnorpacda.

2 Ocuwnnnorpad aBToMaTUHECKM NOACTPAMBAETCA K CETEBOMY HAaNPAXKEHWIO B
amnanasoHe ot 100 ao 240 B. Mpuaaraembiit K Npubopy CeTeBom WHYP A0KEH
COOTBETCTBOBATb HaLMOHANbHOMY CTaHAAPTY CTPaHbl, B KOTOPYIO NOCTaBAAeTCcA
ocupunnorpaod.

Bcerga ucnonb3yiite 3a3eMmieHHbIA Kabenb NUTaHUA. He cCHUMaWTe 3a3emneHue ¢
Kabena nutaHus.

3 Haxmute KHOMKy BKﬂIO‘-{EHMﬂ/BbIK}'IPO‘-{eHI/Iﬂ NMNTaHUA.

KHOMKa BKAOYEHNA/BBIKNOYEHNA MUTAHUA HAXOAMTCA B IEBOM HUMKHEM Yy
nepeneHei naHenn yctpoictea. Ocumnnorpad BbINOAHWUT NPOLEAYPY CAMOANATHOCTUKM
M Yyepes HeCKObKO CeKkyHA byaeT rotos K paborTe.
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1  Havano pabotbl

MoakntodyeHne NpobHUKOB K ocumnnorpady

OCTOPOXHO

1 Toarntounte NPobHUK K pasbemy KaHana BNC ocumnnorpada.

2 TloAKN0YNTE BbIABMMKHOM HaKOHEYHWUK MPOBHMKA K HYKHOM TOYKE LLenu nam
TecTmpyemoro yctpoicrea. ObasaTenbHO NoakatounTe Kabenb 3a3emneHuns
NPOoBHMKA K TOUKE 3a3eMAEHUA Lenu.

A MpenenbHoe BXOAHOE HaNpsAKeHWe Ha aHa/l0roBOM BXoae

150 B CK3, 200 B (makc.)

A He ponyckaiiTe paboTbl 6e3 3a3emneHuns

HapylweHwue 3a3emneHuns 1 nocneaytollan pabora 6e3 3asemneHns MoXeT
NPUBECTU K HETOYHbIM U3MEPEHUAM, A TaKXKe NOBPeXAeHWI0 060pyL0BaHMA.
Kabenb 3a3emneHuns NpobHUKa cneayeTt 3aMKHYTb Ha Kopnyc ocumanorpada m
NOAKNOUYUTL K NPOBOAY 33a3eMJIeHNA CUI0BOTO Kabens. ECIM HY»KHO BbINOAHUTb
U3MepeHMEe MeXAY ABYMSA TOYKAMM, HAXOAALLMMMUCA NOL HAaNpPsKEHUEM, crieayeT
ncnonb3oBatbh AnddepeHumanbHbi NPOOHUK C 4OCTAaTOUYHbIM AMHAMUYECKUMM
AManasoHoM.

He cneayet npeHebperaTtb o6ecneyeHMem 3aLUTbI NyTEM 3a3eMEHUSA
ocumnnorpada. 3asemneHune ocuunnorpada ocyLecTBAAETCA NOCPeacTBOM
Kabena nutaHuA. HapylweHune 3asemaeH1A NOBbIWAET PUCK NOPAXKEHUA
3NEKTPOTOKOM.
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Hauano pabotel 1

BxogHoWM curHan

CurHan Probe Comp npumeHsaeTcsa Ans KOMNeHcaummn NnpobHUKOB.

1 TMoaknounte NpobHUK KaHana 1 ocumnnorpada k pasbemy Demo, Probe Comp Ha
nepeaHen naHe n.

2 TloaKkounTe Kabenb 3a3eMieHnsa JaHHOTO NPOBHUKA K pasbemy 3a3emieHnn
(paoom c pazbemom Demo).
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1  Havano pabotbl

BoccTaHOB/IEHME HAaCTPOEK ocuuanorpada no ymondaHuto

BoccTaHoBNIEHWE HAaCTPOEK ocu,mnnorpad)a Mo YMO/THaHUIO

1 HaxkmuTe KHonky [Default Setup] (Hactp.no ymonuauumio).

HaxaTne 3Ton KHOMKM BOCCTaHaBAMBAET HAaCTPOMKM ocumanorpada no ymondaHuo. 31o
npueoamuT ocumanorpad B M3BecTHoe paboyee coCToAHME.

B MeH!to coxpaHeHMs/Bbi30Ba MMEOTCA GYHKLMM NONHOIO BOCCTAaHOBNEHMA 3aBOACKMX
HacTpPOeK UK BbINOSHEHWA 6e30MacHOM OYNCTKM (CM. pasaen
"CoxpaHeHune/BoccTaHOBNEHME (HACTPOMKK, SKpaHbI, AaHHble)" Ha cTpaHuLe 97).
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Hauano pabotel 1

cnonb3oBaHme aBTON\aCLLlTa6l/IpOBaHI/IH

YT0Obl aBTOMATUYECKM HAaCTPOUTL HauNyyllee 0TOBParKeHNE BXOAHbIX CUTHAM0B Ha
aKpaHe ocumanorpada, Mcnonbayite KHomky [Auto Scale] (ABTomacwuTta6).

1 HaxkmuTe KHomKy [Auto Scale] (ABTomacwuTtab).

Ha aKkpaHe ocumnnorpada Bbl yBUAUTE OCLMANOTPAMMY Hanoaobue Toi, 4To
MoKasaHa Ha pUCyHKe.

1.
KEYSIGHT
TECH

ABTOMACWTED
D TMEHNTE

AETOMECLITEE

BricTp amaaka

Hopmean bHbl i

2 [1ns BOo3BpaTa K NpeablayliMm HacTpokam ocumunnorpada, Haxmmute OTMeHUTb
aBTOMacLUTab.

3 [1ns BKAOUYEHMA "BbICTPOM OTNaaKKM" aBTOMACWITabMPOBaHNA, U3MEHEHUA
aBTOMAaCLITabMpPyemMbiX KaHaN0B MM COXPAHEHUA pekMma cbopa AaHHbIX B npoLecce
aBTOMACLITabMPOBAHMA HaKMUTE KHOMKY BbICTp. oTnaaka, KaHanbl nin Pexxum
c6opa.

ITM Ke NPOorpammMHbie KHOMKM oTobparkatoTca n B meHto "HacTpolika
aBTomacwTaba". Cm. "HacTpoikm ytuant" Ha cTpaHuue 102.

Ecau Bbl BUAMTE ocuuanorpammy, opma KOTOPOI OTAMYAETCA OT MPAMOYrONbHOM
(NoKkasaHHOM Ha puUCyHKe), BbINONHMTE Npoueaypy "KomneHcauma naccMBHbIX
npobHMKoB" Ha cTpaHuue 21.
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Hauano paboTbl

Ecnu curHan He oTobparkaeTcs, ybeamTech, YTo NPOOHUK HAAEKHO NOAKOUEH K
pasbemy BxoaHoro KaHana BNC 1 k pasbemy Demo/Probe Comp Ha nepeaHeit naHenu.
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Hauano pabotel 1

KOI\/\I’IeHCaLI,I/IH MaCCMBHbIX I'IpO6Hl/II-(OB

Kakablit NaccuBHbIN NPOBHMK ocumanorpada f0MKeH OblTb CKOMNEHCUPOBAH AN
COOTBETCTBMA BXOAHbIM XapaKTEPUCTMKAM KaHaaa ocumanorpada, K KOTOPOMY OH
noAKtoYeH. HenpasuabHO BbINONHEHHAs NpoLeaypa KoMNeHcalym NPobHUKa MOXKeT
CTaTb NPUYMHOM CYLLIECTBEHHbIX NOTPELWHOCTEN U3SMEPEHUIA.

Ecnun npobHUK noaaepKMBaeT HaCTPOMKY 3aTyxaHuUA (Hanpumep, Kak NPoOBHUK
N2140/42A), To HEO6XOAMMO MCMONb30BaTh HAacTPOKy 10:1 Ana KomneHcauum
npobHuMKa.

1 BseauTte curHan Probe Comp (cm. "BxogHol curHan" Ha ctpaHuue 17).

2 Haxkmute KHonky [Default Setup] HacTpoiika no ymonyaHuio 415 BOCCTaHOBAEHMA
HacTpoek ocumnnorpada no ymonyaxuto (cm. "BocctaHoBNEHME HAacTpPoOeK
ocumnnorpacda no ymonyaHuio" Ha cTpaHuue 18).

3 Haxkmute KHonky [Auto Scale] ABTomacwTab, YToHbl aBTOMATUYECKM HACTPOUTL
ocuunnorpad ana curHana Probe Comp (cm. "Micnonb3oBaHue
aBTOMacLWTabmupoBaHua" Ha cTpaHuue 19).

4 HaXMUTe KHOMKY KaHana, K KoTopomy noaxatodeH npobHuk ([1], [2] v T.4.).
B meHto «KaHan» HaxkmuTe KHoMKy Mpo6HUK.
6 B meHto «[MTpobHUK KaHana» Haxkmute kKHonKy Mpo6HuKMpoBepKa 1 chenyite

MHCTPYKUMAM Ha 3KpaHe.

Mpyn HEOBXOAMMOCTM MCNOMb3YNTE NAACTMACCOBYIO OTBEPTKY (MpUnaraemyio K
NPO6HMKY), YTODbI HACTPOUTL NOACTPOEYUHbIN KOHAEHCATOP NPO6HMKaA Ha
MaKCMMasIbHO NAOCKMI UMMNY/bC.

B HEKOTOPbIX NPOBHMKAX (TakmMx Kak NpobHMKM N2140/42A) NnoACTPOEYHbIN
KOH/ZIEeHCATOp PacnosfoxeH Ha pasbeme NpobHuka BNC. Ha apyrux npobHmKax (Takmx
KaKk NpobHMKM N2862/63/90) NoACTPOEUHbIN KOHAEHCATOP — 3TO KeNTbIN PerynsTop
Ha HaKOHEeYHMKe NPOBHMKa.
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1  Havano pabotbl

MonHas komneHcaums
N |
UpeamepHasi KomneHcaums
— V /‘
( (
HepocTtatouHas kKomneHcaums
N N

7 TopcoeanHute HpO6Hl/IKl/I KO BCEM OCTa/IbHbIM KaHa/laM ocu,vmnorpad)a.

8 [loBTOpwWTE NpoLEAypY ANA KaXKA0ro KaHasa.
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Hauano pabotel 1

OpraHbl ynpaBaeHma 1 pa3bembl nepeaHeln naHenm

Mof, KHONKOU, HaxoAAWENCA Ha nepeaHel naHenun, NoapasymesaeTcs Ntoban KHOMKa
(KnaBuWa), KOTOPYIO MOXKHO HasKaTb.

lpocpammHble KHONKU — 3TO LWECTb KHOMOK, PACNON0XEHHbIX HENOCPEACTBEHHO PAAOM
c ancnneem. MeHo 1 MeTKM NPOrpaMMHbIX KHOMOK OTO6pa)+(aFOTC‘r'| Ha gucnnee npu
HaXXaThn APYyrmnx KHOMOK Ha nepe/J,HeM naHenn. (DyHKLI,I/II/I NPOrpaMMmMHbIX KHOMOK
MEHAITCA NPU HaBUraUMn No pasHbIM MEHHKO ocu,mnnorpad)a.

OnucaHne anemeHToB, 0603HaYeHHbIX Ha JaHHOM PUCYHKE C MOMOLLbIO UUdP, CM. B
npueeaeHHoOW aanee Tabnuue.

5. KHonka [Default Setup] 6. KHonKa [Auto Scale] AsTomacwtab 7. dnemMeHTbl yNnpaBneHua passBepTkon 1 c60pom AaHHbIX

Hactpoliku no
DSQX1102AG EEsuch counnnorpady n fE—— iniiVisi 8. KHonKu ynpasneHua

YMONYaHuto
peXxrmom 3axsata

9. CpeacTBa ynpasneHua

4. Pyuyka BBOAQ n3mepeHnem

— 10. KHONKW MHCTPYMEHTOB

3. KHonka

[Intensity] ApkocTb . — 11. CpepcTsa ynpasneHus
- 3anycKkom

2. NporpammHble
KHOMKM

12. KHOMKK maT.06paboTku v
OMOPHBIX OCLMANOTPAMM
1. KHonKa BKAtoveHus/

7 oumo = S 13. KHonka [Help] Cnpaska
mo = - en . 2, . X
BbIK/NIOYEHWUA NUTAHUA - ‘I I ?(um /57 b 1 . 2 i @ :

/QV:A% \ ;l;‘i 14. KHonka [Bus] WuHa

20. OcHoBHOM 19.Pazbembl 18. Bbixog, 17. Bxoabl  16. dnemeHTbl peryimposku 15. Bxog BHewHero
nopt Demo/Probe Comp reHepaTopa aHanorosbiX  Ko3addULUMEHTa OTKIOHEHMUA CUrHana 3anycka
usB 1 3a3emsieHune CUrHanoB KaHanos

1. KHonKa BKn/BbIKﬂ YTo6bl BKAOUYUTD NMUTaHWe, HAXXMUTe O4UNH pa3; Ha*XMuUTe eLlle pas, YTO6bI OTKAOUYUTL

nutaHue. Cm. "BratoyeHme ocumnnorpada' Ha cTpaHumue 15.
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Hauano paboTbl

MporpammHble
KHOMKM

q)yHKLI,VIM 3TUX KHONOK 3aBUCAT OT MEHIO, 0T06pa)KaEMbIX Ha gucnaee pagom Cc HUMU.

KHonka (Hasag) BbinonHAET NnepemelLeHMe Ha3ag B MEPAPXMU MEHIO

NPOrpaMMHbIX KHOMOK. Ha BepLuMHe nepapxXmMm KHOMKa (Hasaa) otkntouaet
MeHI0. BMecTo Hero Ha akpaHe oTobpaskatoTca ceegeHus o6 ocuunnorpade.

KHonka [Intensity]
(ApKocTb)

HayKMuTe 3Ty KHOMKY, YTO6bl BKAOUYUTL €€ NoACcBeTKy. Mocne NoBepHUTE PyyKy BBOAA,
YTOObI OTPErYIMPOBATL APKOCTb OTOOPAKAEMOrO CUTHANA.

Bbl MOKEeTE M3MEHATb APKOCTb 411 BbIABAEHUA NOAPO6HOCTEN GOPMbI CUTHANA, KaK U
npu paboTe C aHaN0rOBbIM OCLMANOrPAGOM.

Pyyka BBOAa

Pyyka BBOZ MCMOb3YyeTCA ANA BbIGOPA 31EMEHTOB MEHIO U U3MEHEHMUA 3HAYEHUI
napameTpoB. YHKLMA PyYKM BBOAA MEHAETCA B 3aBUCUMOCTU OT BbIOPAHHbIX MEHIO U
NPOrpPaMMHOM KHOMKM.

YuTuTe, YTO KOTAA CUMBOA PYYKM BBOAA O oTobpakaeTca Ha ogHOMN U3
NPOrpaMmmHbIX KHOMOK, TaK}Ke MOXKHO Bbl6paTh 3HaYeHME C MOMOLLbIO PyYKM BBOAA.

YacTo ans ocywectsieHus Bbibopa AOCTaTOYHO NOBOPOTA PYYKM BBOAA. MHOTAA pyuKy
BBOZA MOMHO Ha)KaTb, YTOObI NOATBEPAUTL UM OTMEHUTL BbIGOP. Kpome Toro,
Ha)KaTMeM PyYKM BBOAA C IKpaHa ybUpatoTca BCM/bIBaAOLLME MEHIO.

KHonka [Default
Setup] (Hactp.no
YMONYaHMIO)

HasKmuTe 3Ty KHOMKY, 4TO6bl BOCCTAaHOBUTbL HACTPOMKK ocumaiorpada no ymoadaHuio
(ononHuTeNbHbIE CBEAEHUA CM. B pa3gene "BoccTaHOBNEHME HACTPOEK
ocumnnorpada no ymonyaHuio" Ha ctpaHuue 18).

KHonka [Auto Scale]
(ABTOoMacwTab)

Mpu HaxkaTnn KHonku [AutoScale] (ABTomacwTtab) ocumnnorpad 6bICTPO onpeaenser
aKTUBHbIE KaHa/bl, BKAOYAET UX U MacluTabupyeT ana oTobparkeHUsa BXOAHbIX
CUrHaNoB Ha 3KpaHe. Cm. "Mcnonb3oBaHre aBTomaclutabruposaHmna" Ha cTpaHumue 19.
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Hauano paboTbl

1

7. SN1eMeHTbI
ynpasneHua
pa3BepTKoi M cbopom
OaHHbIX

YnpasneHue passepTKoi U c60POM AaHHbIX BKAOYAET CAeAyIoLME 3NeMEHTbI:

® Pyuka macwTaba pa3BepTKM — NOBEPHUTE PYYKY B CEKLMM PA3BEPTKM C METKOM

,b /\/ [ON19 HACTPOMKM 3HaUYEHMA BpeMeHU/aeneHmns. 3HaKku Nnog, 3Ton py4uKoi
03HQYaloT, YTO C ee NMOMOLLbIO MOXHO Pa3BEPHYTb UM YMEHbLIWUTbL CUTHAN 3a cHeT
MacwTabupoBaHMA NO ropU3oHTaNN.

HaxkmuTe pyyky macliTaba pasBepTKu ANa NepeKoUeH s MeX Ly TOYHOW U
rpybow perynmpoBKom.

® PyuKka nonoxeHunsa KoadduLmMeHTa pa3BepTKU — NOBEPHUTE PYyUKY, 0603HAUEHHYIO
Kak 4 P> 418 ropM3oHTaNbHOMO NepemeLLeHms No curHany. Mpu 3Tom MosKHO
0T06pasnTb NONYHEHHbIW CUrHAN 40 MOMEHTa 3anycKka (MoBOPOT PYYKM MO YacoBOW
CTpenike) unm nocne (NOBOPOT pPy4KM NPOTUB HacoBOW CTpenku). Ecau
nepemelLeH1e No CUrHaNy NPOUCXOAMUT NPYU OCTAHOB/EHHOM 3axBaTe
ocumuanorpade (No HaxaTuio KHomKku STOP), To oTobpaskatoTca AaHHble CUrHana,
NOYYEHHOTO NOCAEAHUM.

e KHonkKa [Acquire] C60p — HaxMUTe 3Ty KHOMKY, YTOBbl OTKPbLITb MeH0 cbopa
OaHHbIX, B KOTOPOM MOXHO BbibpaTb BpemeHHOoW pexxunum "HopmanbHbiid", "XY" nnam
"MpOKpPYTKKN", BKIOUNUTb N BbIKNHOUYMUTL MacluTabrpoBaHue 1 BbIBpaTb TOUKY
oTcyeTa BPEMEHM 3arycKa.

Kpome Toro, MoXHo BbibpaTb pexunm cbopa aaHHbIX "HopmanbHbIin",
"O6HapyxeHue nukos", "YcpegHeHne" nnm "BbicoKkoe paspelueHune”, a B moaenax
cepuun DSOX1000 MOKHO MCNONb30BaTb CErMEHTUPOBAHHYIO NaMATb (CM. pasgen
"Bbibop pexkuma cbopa gaHHbIX" Ha cTpaHumLe 65).

e KHonka "Macwra6" @ — HaXXMUTE KHOMKY macwTaba @, 4TOObI pa3fenuTb
aucnnen ocumnnorpacda Ha aKkpaHbl "HopmanbHbiii" 1 "MacwTab", He oTKpbiBan
meHio "Céop".

[JononHuTenbHble cBegeHUs cM. B pasaene "CpescTBa ynpasieHuns pa3BepTkon' Ha
cTpaHumue 40.
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Hauano paboTbl

KHoMKu ynpasneHna
peXxnmom 3axsaTta

Korga kHonka [Run/Stop] (Myck/Cron) ceBeTMTCA 3e/1eHbIM CBETOM, OcLuanorpad
paboTaerT, To ecTb, NPy COBAAEHMM YCNOBUIA 3aMNyCKa BbINOIHAETCA CHOP AaHHbIX.
[na octaHoBa cbopa AaHHbIX HaXxkMuTe KHonKy [Run/Stop] (Myck/Cron).

Koraa kHonka [Run/Stop] (Myck/Cron) ceBeTMTCA KpacHbIM CBETOM, C60p AaHHbIX
ocTaHoBsieH. [1na 3anycka cbopa AaHHbIX HaxmuTe KHomnKy [Run/Stop] (Myck/Cron).

[lna ofHOKpaTHOrO 3anycka U oTobpaKeHUa AaHHbIX (BHe 3aBUCUMOCTH, paboTaeT
ocuunnorpad UM oCTaHOB/EH) HaXXMUTE KHOMKY [Single] (OaHOKpaTHbIN 3anycK).
Moka naet 3anyck ocuunnorpada, KHorka [Single] (OaHOKpaTHbIN 3anycK) ceeTUTCA
YKeNTblM CBETOM.

[JlononHuTenbHble cBefieHMA cM. B pasgene "PaboTa, ocTaHOBKaA M BbIMONHEHNE
OZMHOYHOTO LMKNa cbopa AaHHbIX (ynpasneHue pabotoii)" Ha cTpaHuue 38.

Cpepactsa
ynpasneHuns
n3mepeHnem

K cpeacTtBam ynpas/iieHMs M3MepeHnem OTHOCATCA CedytoLume.

e KHonkKa [Analyze] AHanus — HaXXMUTe 3Ty KHOMKY, YTObbl 06paTUTLCA K GYHKLMAM
aHanM3a, TaKMM KaK YCTaHOBKA YPOBHA 3aMyCKa, YCTaHOBKA U3MEPUTENbHbIX
Noporos, aBTOMaTMYECKan HACTPOMKa 3aMnycKa No BUAEOCUTHaNAM U UX
oTobparkeHne nam LubpoBoi BonbTMETp (cm. pasgen "Lindposoit BonsTmeTp" Ha
CTpaHuue 84).

e KHonka [Meas] UsmepeHUa — HarKMUTe 3Ty KHOMKY A4/1A AOCTyna K
npeaBapuTeNbHO 3a4aHHbIM M3MmepeHUuam. Cm. "V3mepeHuns" Ha cTpaHuue 74.

o KHorkKa [Cursors] Kypcopbl — HaskMuTe 3Ty KHOMKY, YTO6bl OTKPbITb MEHI0, C
MOMOLLbI0 KOTOPOrO MOMKHO BbI6PaTh PEKMM KYPCOPOB M UCTOYHMUK.

® PyyKa KypcOpOB — HAXKMUTE 3Ty PYUKy, YTOBbl BbIGPaTh BO BCM/IbIBAIOLLEM MEHIO
Kypcopbl. 3aTem, KOrZa BCM/bIBAlOLLLEE MEHIO 3aKPOETCA (Mo MCTeYeHUN BpemeHn
oTO6pasKeHUA UK NOCNe MOBTOPHOMO HaXaTua AaHHOM Py4KK), OTperyimpyiTe c
ee NoMOLLLbIO MNONOXKEHWE BbIBpaHHOIO Kypcopa.
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Hauano paboTbl

1

10. |Knasuuwwu Tools

Ciofia OTHOCATCA C/ieytoLme KHOMKKU:

¢ Kronka [Save/Recall] CoxpaHeHne/BbI30B — HaXKMUTE 3Ty KHOMKY, 4TO6bI
COXPaHUTb HAaCTPOMKKM ocumnnorpada, M3obpaxkeHns akpaHa, aHHbIe CUTHAN0B
nnn Ganabl Macku, IMH6O BOCCTAHOBUTb HACTPOMKM, Gaiibl MAacKM MU OMOpPHble
curHanbl. Cm. "CoxpaHeHune/BoccTaHOBIEHME (HAaCTPOIMKK, 3KPaHbI, AaHHble)" Ha
CcTpaHuue 97.

e KHonka [Utility] YTMANTBI — Ha’KMUTe 3Ty KHOMKY, YTO6bl 06PaTUTLCSA K MEHIO
"YTnauTel", B KOTOPOM MOXKHO HaCTPOMTb NAapaMeTpbl BBOAA-BbIBOAA
ocumnnorpada, nonb3osaTtbca $parinosbiM 0b6o3peBaTesieM, 334aBaTb 3HAYEHUA
napameTpoB, 06paLLaTbCA K MEHIO 06CNYKMBAHUA U BbIBUPATL Apyrue GyHKLMK.
Cm. "Hactpolikm ytunuT" Ha cTpaHuue 102.

e KHonkKa [Display] Aucnnei — HakmuTe 3Ty KHOMKY, YTOBbI OTKPbLITb MEHI0, B
KOTOPOM MOXHO BK/OUYUTbL MNOC/IECBEYEHME, HACTPOUTL APKOCTb CETKM

(KoopAanHaTHOI), MEeTKM CUrHaNOoB, A,06aBUTb aHHOTALMIO U OYUCTUTL AUCTINEN (CM.

pasgen "HacTtpolika aucnnen” Ha cTpaHuue 57).

e KHonka [Quick Action] BbicTpoe aeiicTBUE — HAaXKMWUTE 3Ty KHOMKY, YTOObI
BbIMNONIHUTb BblIBPaHHOE BbICTpOe AencTBUE: OBLLMIA CHUMOK U3MEPEHWNIA, NeYaTb,
COXpaHeHue, BbI30B, OCTAHOBKA M306paxkeHus n gpyrue. Cm. "HacTpolika KHOMKK
[Quick Action] (BbicTpoe aeicteue)" Ha cTpaHuue 105.

e KHonkKa [Save to USB] Coxp Ha ycTp-Be USB — Ha’KMUTE 3Ty KHOMKY, YTO6bI
BbIMNO/MIHUTbL BbICTPOE coxpaHeHune Ha USB-Hakonutene.
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11. |CpeactBa C NOMOLLbIO 31eMEeHTOB ynpaB/eHNA 3anyCKOM 3a4atoTcA NapamMeTpbl 3anycka
ynpasneHua ocumnnnorpada ana cbopa AaHHbIX. YNpaBieHWe BKIOYAET CeayoLne 31eMeHTbI:
3anyckom

® PyyKa ypoOBHA — NOBEPHUTE PYUKY YPOBHSA, YTOBbI HACTPOWUTL YPOBEHb 3arMycKa Ans
BbI6PaHHOrO aHANIOrOBOrO KaHana.

HaxmuTe pyyky, 4Tobbl yCTaHOBUTL YpoBeHb Ha 50% curHana. Ecam ncnonbsyetca
CBA3b N0 NEPeMEeHHOMY TOKY, TO NPW HaXKaTuK 3TON PyYKM ypOBEHb 3anycka byaer
ycTaHosneH Ha 0 B.

MNonoxeHwne ypoBHA 3aMycKa ANA aHA/I0rOBOro KaHana NokasaHo

COOTBETCTBYIOLMM 3Ha4YKoM Th B KpaliHeli 1eBOii YacTM 3KpaHa (ecam aHanorosbli
KaHan BKtOYEH). 3HaueHMe YPOBHA 3aMnycKa A1a aHa/IoroBoro KaHana
oTobparkaeTcsa B BEpXHEM NPaBOM Yy 3KpaHa.

e KHonkKa [Trig] 3an. — HaXkmuTe 3Ty KHOMKY, 4TOb6bI BbIGPATL TMN 3anycka (no
$POHTY, N0 ANUTENBHOCTU MMMNYAbCA, MO BUAEOCUTHaNy U T.4.). Cm. "Tunbl
3anycka" Ha cTpaHuue 60. MOXXHO TaKKe HacTPOUTb MapamMeTpbl, OKasblBatoLLne
B/NAHME Ha BCe TUNbl 3anycka. Cm. "Pexnm 3anycka, cBAsb, NogasneHue,
3aJepyKKa" Ha cTpaHuue 62.

e KHonKa [Force] MpuHyA,. — MHMLMMPYET 3anycK (Kakoro-nnbo aencrems) u
oTobparkaeT cbop AaHHbIX.

&

3Ty KHOMKY MOXHO MCMNOb30BaTb B peXXnMe 3anycka "HopmanbHbiit", Korga cbop
OaHHbIX OCYLLLECTBAAETCA TO/IbKO NPM BbIMOJHEHMM YCNOBKA 3anycKa. B sTom
peKMme, ecnu 3anyck He BbINoHAETCA (TO ecTb 0TObparkaeTcs UHAMKATOP
"3anywL.?"), MOXHO HaxKaTb KHoNKy [Force] MpuHyA., 4Tobbl NPUHYAUTENBHO
BbINOJHWTb 3aMNYCK ¥ NPOBEPUTL NOCTYyNAtOLLME CUTHADI.

e KHonKa [External] BHewH. — HakKMWTe 3Ty KHOMKY, YTOBbl HACTPOUTL NAapameTpbl
BXOAa BHelUHero 3anycka. Cm. "Bxoz BHelLHero 3anycka'" Ha cTpaHuue 64.

12. | Mat.06paboTka u K A,ONONHUTENIbHBIM CPEACTBAM YNPaBAEHUA CUTHAIOM OTHOCATCA CleaytoLme:
OMopHble
ocLMANOrPaMMbl

e KHonka [FFT] BN® — nocTtyn K dyHKLMKM aHanu3a cnektpa brd. Cm. "CnekTpanbHbli
aHanus bMN®" Ha cTpaHuue 48.

e KHonka [Math] (MatemaTtuKka) — gocTyn K cMrHanam matemaTUYecknx GyHKLUi
o

(cnoskeHue, BblunTaHMe, U T.4.). CMm. "CUrHaNbl MaTeMaTUYECKMX GYHKLMI'" Ha
CTpaHuue 53.

e KHonkKa [Ref] (OnopH.) — aoctyn K GyHKLMAM ONOpHOro curHana. OnopHbIi
CUTHaN — 3TO COXPaHEHHbIM CUTHAN, KOTOPbIN MOMKHO 0TO6PA3UTL U CPABHUTL C
CUTFHA/ZIOM APYroro aHa/sI0roBOro KaHana Uan matemaTiyeckoi GyHKLMK. Cm.
"OnopHble curHanbl" Ha cTpaHuue 56.

e KHonka [Wave Gen] leHep.curHanoB — B mogensx ocumnnorpadpos c uHaekcom G B
KOHLLe HOMEpPa, UMEeOLLMX BCTPOEHHbIN reHepaTop CUrHAN0B, HAXKMUTE ITY KHOMKY,
4TOObI NONYYNTb JOCTYN K GYHKUMAM reHepaTopa curHanos. Cm. "TeHepaTop
curHanos" Ha cTpaHuue 87.
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13. | KHonKa [Help] OTKpbIBaeT MEHIO CNPaBKX, B KOTOPOM MOXKHO MPOCMATPMUBATL TEMbI CNPABKA U
(CnpaBka) BblOpaTb A3bIK OTObparkeHUs. CM. Takke "[loCTyn K BCTPOEHHOM KpaTKol cnpasKke' Ha
cTpaHuue 35.
14. | KHonka [Bus] lWuHa OTKpbIBAETCA MEHIO LNHbI, B KOTOPOM A0CTYMNHbI C/leaytoLline aencTBums.
e OTOob6paxKeHWe WnHbI, COCTOALLEN U3 BXOLOB aHANOr0BbIX KaHa/I0B U BXOAa
BHELUHEero 3anycka, rae kaHan 1 npeacrasnseTr mnagwmii 6uT, a BXo4 BHELWHero
3anycKka — cTaplnii 6ut. Cm. Takxke "OTobparkeHne aHaNoroBon WnHbI" Ha
CcTpaHuue 47.
e Bk/toYeHWe AeKo4epoB NocaeA0BaTeIbHON WKHbLL. CM. TaKxkKe
"3anyck/oexkoanpoBaHue nocaen0BaTe/lbHOM WKHbI" Ha cTpaHuue 89.
15. | Bxopg curHana BHewHUI pazbem BxogHOro curHana 3anycka BNC. Cm. "Bxoz BHeluHero 3anycka" Ha
BHELLHero 3anycka CTpaHuue 64 Ans Noay4YeHUs NOACHEHMUI MO 3Tol GyHKLMMK.
16. |CpeacTtBa K cpeactBam perynpoBKM No BEPTUKaIN OTHOCATCA cneaytoLme:
PETyAMpOoBKM NO e KHOMKM BKNIOYEHUA/BbIKNOUYEHUSA aHANOMOBbIX KAaHAN0B — 3TW KHOMKM
BEPTUKam

MCNONb3YHOTCA ANA BKAKOYEHUA NN BbIKNKOYEHUA KaHala UaKn ANA A0CTyNa K MeHI0
KaHanoB, NPUCBOEHHbIX NPOrpamMmMHbIM KHOMKaM. [nAa Kaxaoro aHanorosoro
KaHana nmeeTcAa CBOA KHOMKa BKﬂ}OHeHMH/BbIKﬂ}O‘-{eHMﬂ.

e Pyyka macwTtaba KoadduuUMeHTa OTKNOHEHWUA — ANA KaXKA0ro KaHana umeroTcs

PY4YKM, 0603HaYeHHbIe KaK [\j ,b . TV PYYKM UCNONB3YIOTCA ANA USMEHEHWUA
YYBCTBUTENbHOCTU MO BEPTUKANW (YCUNEHUE) KaXKA0rO U3 aHA/IOTOBbIX KAHANOB.

HaxmuTe pyyky macwtaba KoadduumeHTa oTKAOHEHUA KaHana ana
NnepeKkNYeHNs MeXay TOYHOMN U rpybon peryiimpoBKom.

10 yMONYaHMIO YCTaHAB/IMBAETCA PEXUM PaCLUMPEHMA CUTHANA OTHOCUTENIbHO
YPOBHA 3a3eM/IeEHNA KaHa/zla, O4HAKO 3TOT PEXMUM MOXKHO U3SMEHUTb Ha
pacwnpeHne OTHOCUTE/IbHO UEeHTPa 3KpaHa.

L4 Py‘-IKM NON0XXeHNA N0 BEPTUKANU — 3TU PYYKU UCNONb3YIOTCA ANA USMEHEHUA
NO/I0XKEeHMA KaHana No BepTuKanu. [na Kaxaoro aHanoroBoro KaHana nmeercsa
cBoM PEerynaTop nNonoXeHna no BepPTUKaan.

3HauyeHWe HanpaKeHUs, KOTOPOE MTHOBEHHO OTOBPAXKaeTCs B NPAaBOM BEPXHEM
yray Aucnaesn, COOTBETCTBYET Pa3HOCTU HAMPAKEHWUI MeX Ay LeHTPOM 3KpaHa no

BEPTUKA/IM M YPOBHEM 3a3eM/IeHUs (-E’). OHO TaK»Ke MOKeT COOTBETCTBOBATb
HaMpPAXEHMIO B LLeHTPe 3KpaHa No BepTUKaAW, eCin BepTUKabHOE paclumpeHme
334,aHO OTHOCUTENbHO 33a3eMEHUSA.

[JononHuTenbHble cBeAeHUA CM. B pasaene "nemMeHTbl perynimpoBku KoapduLmeHTa
OTK/IOHeHUA" Ha cTpaHuue 43.
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17.

Bxogbl aHanorosbIx
KaHa/sioB

MoaKkntoumnTe K 3Tm pasbemam BNC npobHUKM ocumnnorpada nnm kabenn BNC.

MmnepaHc Ha BXo4e aHaoroBoro KaHana ocuuanorpada InfiniiVision 1000 cepum X
coctasnfet 1 MOm.

Kpome Toro, B HUX He NpeaycMOTPEeHO aBTOMaTMYECKOro onpeaeneHna NnpobHMKa,
nosTomy gna obecneyeHna TOYHOCTU UIMEPEHUIA CeayeT AO0KHbIM 06pa3om
HacTpouTb KO3pPUUMEHT 3aTyxaHMA NPobHUKA. Cm. "HacTpolika napameTpos
npobHWKa aHan0roBoro KaHana" Ha ctpaHuue 45.

18.

Bbixoa reHepatopa
CUrHanosB

B moaensax ocumnnorpados, OKAHUMBAIOLIMXCA Ha G, BCTPOEHHbIM reHepaTop
CMTHANOB MOXKET BbIBOAUTL Ha pazbem Gen Out BNC cuHycomaanoHbii,
MPAMOYTO/IbHbIN, MMN006Pa3HbIIA, MMMY/IbCHbIN CUFHAJIbI, MOCTOSHHOE HaMpAXKeHue
unn wym. Haxkmumte kHonky [Wave Gen] (feHep.curHanoB), 4Tobbl HAaCTPOUTL
reHepaTop curHanoB. Cm. "leHepaTop curHanos" Ha cTpaHuue 87.

MO’KHO TaKKe OTNPaBUTb BbIXOAHOM CUrHa/ 3anycKa Uan curHan cbos Tecta No macke
Ha pa3bem Gen Out BNC. Cm. "HacTpolikm ytuaut" Ha cTpaHuue 102.

19.

Pazbembl
Demo/Probe Comp,
Ground

e Pasbem Demo — Ha 3TOT pa3bem BbIBOAMUTCA CUTHAN KOMMEHcaLmMmn NpobHMKa, C
MOMOLLbIO KOTOPOFO MOYHO COMOCTAaBUTb BXOAHOE EMKOCTHOE COMPOTUBAEHNE
npo6HMKa ¢ KaHasoM ocumanorpada, K KOTOPOMY TOT NOAKAOYEH. CMm.
"KomneHcaums naccrMBHbIX NpobHMKOB" Ha cTpaHuue 21. Npu Haanuum
onpeaeneHHbIX TMLEH3MPOBaHHbIX GYHKLMIA Ha 3TOT KOHTAKT ocumanorpada moryt
TaK¥Ke BbIBOAUTHCA AEMOHCTPALMOHHbBIE U yYebHble CUrHasbI.

e Pasbem 3a3em/ieHNA — 3TOT Pa3bem MCMONb3yeTcs A1 3a3eMNeHUA NPOBHMKOB,
NOAK/IOYEHHBIX K pa3bemy Demo/Probe Comp.
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20.

OcHosHoit nopT USB

ITOT NOPT NpeAHa3HavYeH Aaa NoAKAYeHUA K ocunnnorpady USB-Hakonutenen nnm
NPUHTEpPOB.

MoaxntounTe coBMmecTUMbIi ¢ USB Hakonutens (baew-namsThb, }KECTKUIN AUCK U T.4.)
L1 COXPAHEHUA UM BOCCTaHOBEHMA $GaitoB HacTpoeK ocuuanorpada 1 onopHbIx
CUTHA/I0B UK COXPaHEHMA AaHHbIX M U306paskeHKit skpaHa. Cm.
"CoxpaHeHwne/BoccTaHOB/IEHWE (HACTPOWMKM, 3KpaHbl, AaHHble)" Ha cTpaHuue 97.

[nA BbINONHEHWA NeYaTn NoaKAYUTe COBMECTUMBbIN USB-npuHTep.
[ononHuTeNbHbIE CBEAEHMSA O BbIMONHEHUM NeYaTh CM. B pasaene "Meyatb
(akpaHbI)" Ha cTpaHuue 100.

Mpu HaNUYMKM JOCTYMHbIX 06HOBNEHMI NOPT USB MOXHO 1cnonb3oBaTh 1 ANis
obHoBneHuA cuctemHoro MO ocunnnorpada.

Mepepg, oTkntoueHnem USB-Hakonutens "nssnekats" ero He TpebyeTtca. MpocTto
y6eauTecs, 4To BCe 3anyLieHHble onepaumm ¢ Gaitamm BbINOAHEHbI, U OTKAOUYUTE
ycTpolictBo oT nopta USB ocumnnorpada.

BHUMAHME! A He cneayeT noAaKA04aTb OCHOBHOM KOMMNbIOTEP K OCHOBHOMY
nopty USB ocuunnorpada. OCHOBHOM KOMNbLOTEP pacrno3HaeT ocumnnorpad Kak
YCTPOWCTBO, MO3TOMY €0 CNeAyeT NOAKIYaTb K MOPTYy ocunanorpada gns ycTpomncTs
(pacnonoskeH Ha 3aaHei naHenn). Cm. "Pasbembl 3agHel naHenn" Ha cTpaHuue 32.

Haknaaku Ha nepeaHoro NaHeslb Ha Pa3/iIM4HbIX A3blKaX

HaknafKkv Ha nepeaHtoo NaHesib ¢ NepeBoAOM aHITMINCKMX Ha3BaHMM KHOMOK MU METOK
nepeaHen naHean AoCTyMHbl Ha MHOTMX A3bikax. COOTBETCTBYIOLIANA HaKNaAKa
BK/ItOYAETCA B KOMMEKT, KOrAa Npu NOKyMnKe npubopa yKasbiBaeTcs BapuaHT
NIoKann3aumm.

3aKpensieHre Hak1aaK1 Ha nepeaHen naHem

1 AKKypaTHO MOTAHWUTE U CHUMKUTE PYYKM NepeaHen NaHeu.

2 BcTaBbTe OOKOBblE YWKW HaKNadKN B WeNEBbIE OTBEPCTNA ﬂepe,a,HeVl naHenn.

3 YcTaHOBMTE PYYKM NepesHelr NaHeam Ha MecTo.
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Pasbembl 3agHern naHenu

OnucaHne anemeHToB, 0603HaYeHHbIX Ha J@HHOM PUCYHKE C MOMOLLbIO LUUdP, CM. B
npuBeaeHHOM nanee Tabanuge.

= —K

3. MopT ycTpoitcta USB

2. M'e3no ans 3amka Kensington

[T 1. Pasbem ana kabens nutaHus

1. Pasbem Kabens MoaKntounTe Kabenb NUTaHWUA K 3TOMY pasbemy.
nuTaHuA
2. lHe340 AnA 3aMKa K aTomy rHe3ay noakntoyvaetca 3aMok Kensington, npeaHasHauyeHHbIN AnA 3aLWnThbl
Kensington YCTPOMCTBA OT KpaXKu.
3. MopT yctporictea USB | 3TOT NopT NpegHasHayeH Aaa NoAKAoueHuaA ocumnnorpada K KomnbtoTepy. Yepes
nopt yctporictea USB MOXKHO 3anycKaTb yAaneHHble KOMaHAbl A4/1A YpaBAeHus
ocumnnorpadom c KomnbroTEPA.
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dKpaH ocumnnorpada

Ha akpaHe ocumnnorpada oTobpaxaoTcsa NoNyYeHHble CUrHasIbl, HACTPOMKY,
pe3y/bTaTbl U3SMEPEHUIA U HA3BAHWUA NMPOrPAMMHbBIX KHOMOK.

YyBCTBUTENBHOCTD Touka 3anycka, Bpewms Bpemsi/ CoctosiHne  Tun McTouHuk
aHanoroBoro kaHana  ToYKa otcyeTa 3agepxkn pen «Myck/Cton» Tpurrepa Tpurrepa
BpPEeMeHU R \ \
AN AN AN \ \ //
. N \ \ \
TPOK TOSIHWSI ~
Ctpoka coc Ll n . R YPOBeHb 3anycka
YpoBeHb 3anycka
- MeTkn
~ MporpaMMmHbIX
// - KHOMOK
Axanoroeble  / u obnacTb
KaHarbl / nHopmaLmn
N YPOBHU
3a3eMneHust
' Kypcopsl,
onpegensiowme
nsmepeHve
\\\
\\
> [Opyrue
curHanbl
MamepeHuns
Nanw amnl 1)
c
Puc.1 WHTepnpeTauusa nokasaHUi Ha aKpaHe ocuunnorpada
CTpOKa cocTosfHuA BepxHAA CTPOKa 3KpaHa COAEPMKUT CBEAEHUA O HACTPOMKAX NO BEPTUKAIMU, TOPU3OHTANU U
HacTpoWiKax 3anycka.
Obnactb 061acTb 0TOBPAXKEHNA COAEPHKUT NOSYYEHHbIE CUTHAbI, UAEHTUPUKATOPbI KAHANOB, a TaKKe
oTobpaxeHus WMHAMKATOPbI aHA/I0rOBOrO 3aNycKa 1 YPOBHA 3a3emsieHnA. CBeAeHMA O KaXKA0M aHa/l0roBOM

KaHasne oTobparkaloTcA pPasHbIM LIBETOM.
[na otobpakeHus geTanen CUrHanoB UCNob3yeTca 256 ypoBHEN APKOCTU.

JononHuTeNbHble CBEAEHUS O perKMmax oTobpaxkeHua cm. B "HacTpoiika gucnnes” Ha
CcTpaHuue 57.
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MeTKm Mpu HaxaTUM 6ONbLUMHCTBA KHOMOK nepeaHeit naHenu B aToi obaactm otobpakatorca
NpPOrpammHbIX KpaTKMe Ha3BaHMA NMYHKTOB MEHIO M METKM NPOrpPammHbIX KHOMOK. MeTKu onucblBatoT
KHOMOK 1 06nacTb bYHKLMM NPOrpaMMHbIX KHOMOK. O6bIYHO C MOMOLLLbIO NPOrPaMMHBbIX KHOMOK HacTpauBatoTca
MHbopmaumm AONONHUTENbHbIE NAapameTpbl BbIBPAHHOMO PEXMMA NN MEH!IO.

Mpw HaXkaTUn KHOMKM "Hasan" BbInonHAETCA BO3BpAT K NpeAblAyLemMy MeHIo nepapxuu,
NnoKa He byayT ybpaHbl BCe METKM NPOrpaMMHbIX KHOMOK W He 0ToBpa3unTca obnactb
nHdopmaumm. 06aacTb MHGOPMaLIMM COAEPIKUT CBeAEeHMA 0 cbope AaHHbIX, aHAaI0rOBOM
KaHasie, MaTeMaTnyeckoi GyHKLMM U ONOPHOM CUTHane.

MOKHO TaK:Ke 3a/1laTb aBTOMaTUYECKOE BbIK/TIOYEHNE MEHIO MPOrPaMMHbIX KHOMOK MO
NCTeYeHNN yKasaHHoro nepuoga spemenu ([Utility] Yrunutbl > Mapametpbl > Menu
Timeout).

MpW HaXKaTUK KHOMKM @ "Haszag", koraa otobparkaeTtca o6n1acTb MHGoOpMauuuy,
BbINOJIHAETCA BO3BPAT K NOC/NELHEMY OTKPLITOMY MEHHO.

06nacTb u3mepeHunin | Korga nsmepeHms uam Kypcopbl BK/IKOYEHbI, 3Ta 061aCTb COAEPMKUT pesy/bTaThl
aBTOMATUYECKUX M3MEPEHUIA U UCMO/Ib30BAHMA KYPCOPOB.

Korga nsmepeHus BbIK/OYEHDI, B 3TO 06nacT oTobpakaeTca 4ONONAHUTEbHAA
MHGOPMaLMA O COCTOAHMU, ONMUCBIBAIOLLLAA CMELLeHMe KaHana v apyrue napameTpbl
KOHUrypaumu.
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J]oCTyn K BCTPOEHHOM KPaTKOW CnpaBKe

BbI30B KpaTKom
CrnpaBKu

Bbibop fA3blKa
WHTepodeinca
noab30BaTeNs u
KpaTKoW CrnpaBKu

1 HaxkmuTe 1 yaepxunBaiiTe KHOMKY, NPOrpaMMHYIO KHOMKY UK PydKy BBOAA, ANA
KOTOpOM TpebyeTcs MPOCMOTPETL CMPABKY.

KpaTkas cnpaBka byaeT oTobparkaTbCa Ha aKpaHe 40 HaxKaTua APYroi KHOMKK Uan
NMoBOPOTA PYUKM.

[ns Bblbopa A3blKa MHTepdEiCa NONb30BATENA U KPATKOM CMPaBKM BbINOAHWTE
cnefyrowve AencTeua,

1 HaxkmuTe kHonky [Help] (CnpaBKa), 3aTem HaXXMUTE MPOrPaMMHYL0 KHOMKY f3bIK.

2 [loBopaumBaliTe py4Ky BBOAA, NOKa He ByaeT BbiOpaH HEOOXOAMMbIN A3bIK.
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KEYSIGHT
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2 KpaTKuil CnpaBOYHUK

PaboTa, ocTaHOBKa U BbIMNONHEHME OAMHOYHOTO LIMKAa cObopa AaHHbIX
(ynpaBneHune paboToit)

CpaBHeHue
ANVIHbBI 3anucK
OaHHbIX NpU
OOHOKPaTHOM
uMKne cbopa u BO
Bpems paboTbl
ocumnnorpada

OTObparkeHWe pesynsTaToB HECKOMBbKUX LIMKI0B cOOpa AaHHbIX, UCMOb30BaHME
nocnecseyeHma. Cm. "Hactpolika aucnnesa" Ha cTpaHuue 57.

MaKkcrMmanbHas A/MHa 3anmncu AaHHbIX NpY OAMHOYHOM UMKAe cbopa AaHHbIX bonblue,
yem BO Bpems paboTbl ocumanorpada (MM BO BpemMs ero OCTaHOBKM).

¢ OpAHOKpPaTHbIN 3aNyCcK — Mpu OAHOKPATHOM LiMK/e cbopa fAaHHbIX 0ObIYHO
MCMNONb3YyeTCA MAaKCMMa/IbHO BO3MOXHbIM 06beM NamATK, — Mo KpaHel mepe B ABa
pa3a npesblWatowmii 06bem NamaATn, UCNOAb3YEMbIN NpU cOope AaHHbIX,
BbIMO/IHAEMOM BO Bpems paboTbl ocumaiorpada, — Kpome TOro, B NamATh
ocuunnorpada coxpaHaeTcsa No MeHbLLel mepe B Ba pasa bosble WwabnoHos. Mpwu
HW3KMX HAaCTPOMKax BpemMeHW/aeneHns 4acToTa AUCKpeaAUTaL MM NP O4HOKPATHOM
cbope faHHbIX Bbllle. 9To 06bAcHAETCA yBeanYeHnem obbema AOCTYNHOM NaMATH.

e PaboTta — BO Bpems paboTbl yCTPOMCTBA (B OT/IMUME OT OAMHOYHOIO LMKAa cbopa )
NamATb AeAnTca nononam. bnarogaps aTomy cuctema cbopa AaHHbIX MOKET
nosly4aTb OAHY 3anMCb BO Bpema 0b6paboTKu NpeaslayLuei 3anmcu, B pesyasrare
Yero CyWecTBEHHO NoBbIWaeTcs Yncao Gopm curHanos, obpabaTbiBaembix
ocumnnorpadom 3a oaHy cekyHay. Bo spema paboTbl ocumnnorpada bnrarogapa
BbICOKOW CKOPOCTM 0BHOBEHNA CUrHaNa obecneymBaeTca onTMmasbHoe
oTobpaskeHMe BXOAHOTO CUrHana.

[na cbopa AaHHbIX C MAaKCMMaibHO BO3MOMXHOM A/IMHOM 3aMUCU HAKMUTE KHOMKY
[Single] OaHOKpaTHbI 3anycK.

JlononHutenbHble CBEAEHMA O HACTPOMKaX, OKa3blBaOLWLMX BAUAHME Ha A/IMHY 3aMuCH,
cM. B pa3gene "YnpasneHue ganHoi" Ha cTpaHuue 98.

Tabnuua 2 PyHKUMKM ynpasBaeHus paboToi

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenm (CM. BCTPOEHHYIO

CMpaBKy ANA NoNAy4YeHUs AONONHUTENBbHOU HdOpMaLK)

3anyck cbopa
[JaHHbIX

[Run/Stop] NMyck/Cton (npu BbINONHEHUM KHOMKA CBETUTCA 3€/1eHbIM CBETOM)

OcTtaHoBKa cbopa
[AaHHbIX

[Run/Stop] NMyck/Cton (Npu ocTaHOBKE KHOMKa CBETUTCA KPAaCHbIM CBETOM)
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KpaTKuit cnpaBodHmK 2

Tabnuua 2 PyHKuMKM ynpasneHus paboTton (NpoaonkeHue)

dyHKLMUA MonoxeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha NepeaHei naHenu (CM. BCTPOEHHYI0

CNpPaBKy A1A NOJlyYeHUA AONO/IHUTENbHOI MHbOoPMaLun)

OfHOKpaTHbIV cbop [Single] OpHOKpaTHbINM 3anycK (NoKa naet 3anyck ocunanorpada, KHOMKA CBETUTCA KENTbIM
[JaHHbIX cBeToMm)

Ecnu 3anyck ocumanorpada He BbIMOJHAETCA, MOXKHO HaxaTb KHonky [Force Trigger]
MpUHYAUT. 3aNycK 414 3anycKa Kakoro-1Mbo AeicTenaA 1 BbINONHEHWA O4HOKpaTHOro cbopa
AaHHbIX.
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2 KpaTKuil CnpaBOYHUK

CpencTsa ynpaB/ieHma pa3BepTKOM

PYYKM M KHOMKWM yNpaBieHMa pa3BepTKom

MporpammHble KHOMKK yrnpaBaeHusa pa3BepTKoM

Ha cnenytouiem pucyHKe nokasaHo meHto "Coop", KOTOpoe OTKPbLIBAETCA NPU HaKaTUK

KHonku [Acquire] Céop.

Touka Touyka oTcyeTta Bpewms Bpemsi/  UcTouHuk YpoBeHb 3anycka
3anycka BpeMeHUn 3adepXxkm aen Tpurrepa unn nopor
\
\ \ \ \
2000 10.008/ Jaryu 10.0%
KEYSIGHT o
TEC Sl HopmanbHbIN
EErmy CHop AaHHBIX BpeMeHHOVI
v Hopman b Hel i 40 Peskum pexnm
HopmantoHe i
Ky TRIA Pexum
I acLuTas ) "XY" nnn
"MpokpyTkn"
Hf‘tl SreteTa YBenuueHHasi
EHTR
} BpeMeHHasda
Pes pa3BepTKa

Yactaors|

HopmeanbHbl i

Touka oTcyeTa
BpEMEHMU

Cerm. namats

Mann awmn| 1) ~p-
Hz 5.4
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KpaTKuit cnpaBodHmK 2

ToYKa oTcueTa BpemeHu 0TobPaXKaeTCs B BEPXHEMN YacTn CETKM 3KpaHa C MOMOLLbIO
MaNeHbKOro HesakpalueHHoro TpeyronbHmKa (V). Mpu BpalleHmn pyykm
MaclUTabnpoBaHMA N0 roPM30HTaNN M300PaKEHME CUTHaNA PACTATMBARTCA UK
CKMMAETCS OTHOCMTE/IbHO TOYKM Havana oTcyeta spemenin (V).

Touka 3anycka, B KOTopow Bceraa spema = 0, oTobpaaeTca B BepXHein 4acTu CeTku
3KpaHa C MOMOLLBI0 MasIeHbKOro 3aKkpalleHHoro TpeyronbHuka (V).

Bpems 3a4epKKM — 3TO Bpems TOYKM Havyasia OTCcHeTa OTHOCUTEIbHO 3anycKa. Mpu
BPALLEHMM PYUKM NONOKEHUS KoaddULMeHTa pa3sepTku (4 P) Touka 3anycka (V)
nepemeLLaeTcsa B/€BO UM BNPaBO OTHOCUTENbHO TOUYKM oTcueTa spemenn (V) u
no3BOAAET 0TOHPA3UTL BPEMA 3a4EPHKKM.

MeHto "Cbop" nossonseT BbibpaTb BpemeHHoM pexum ("HopmanbHbiin", "XY" uam
"TIpoKPYTKK"), BKMIOUYNTB MAcLUTabMpoBaHMe, OTPEryIMPOBaTh KOHTPOJIIEP TOYHOM
HaCTPOWKM MO BPEMEHM (BEPHbEP), @ TaKKe 3a4aTb TOUKY OTCYeTa.

Tabnuua 3 PyHKUMKM pa3BepTKU

dyHKUMA MonoskeHne KHOMKM/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CNpPaBKy AN NOJlyYeHUs AONOJIHUTENbHOI MHOopMaLun)

BpemeHHoW pexnm [Acquire] C6op > Pexkum (HopmanbHbii, XY nau MpoKpyTKu)

BpemeHHoW pexnm [Acquire] C6op > Pexkum, XY

Xy BxopHoWM curHan KaHana 1 otobparkaerca no ocu X, a KaHana 2 — no ocu Y. BxogHol curHan,

oTobparkaemblii No ocu Z, (Ext Trig) no3BonseT BKAOYUTL UK BbIKAOYUTL M30OparKeHue
(raweHwue). Mpu HU3KOM ypoBHe curHana Z (<1,4 B) otobparkaetca 3aBucMmMocTb Y oT X, a npu
BbICOKOM (>1,4 B) n3o6paxeHune oTkaoUaeTcs.

Kak npaswuno, pexxum otobpaxkeHus XY ncnonb3yerca Asa UsMepeHns pasHocTu dbas mexay
ABYMSA CUTHANAMM OAHOM YacToTbl Mo meToay Jluccaxky (cm. onuncanume "XY Display Mode
Example" Ha Be6-cTpaHuMue no agpecy www.keysight.com/find/xy-display-mode).

BpemeHHoW pexum [Acquire] C6op > Pexkum, MpoKpyTKN

[MpOKpYTKKN
Macwrab . @
[Acquire] C6op > MacwTab (Mam Haxkmute KHOMKY MacLTaba)
TouKa oTcuyeTa [Acquire] C6op > Hau. otcueta (/leBbiit, LieHTp, Mpasbiit)
BpemeHu

Cm. TakKke  "YnpasneHue cbopom gaHHbIX" Ha CTpaHuue 65
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2 KpaTKuil CnpaBOYHUK

MacwTtab

OkHo "MacluTab" — 370 yBenmnyeHHan 061acTb HOPMabHOTO OKHA BpeMeHu/aeneHus.

YT106bl BKAOYUTL (MK BbIKAOUYMTL) "MacwTab", HaxmuTe @ KHOMKY MacluTaba (1an
HaxmuTe KHomKy [Acquire] C6op , a 3aTem KHoMKy MacwTab).

OTun mapkepbl ykasbiBaloT  Bpems/oenexve Bpemsi/nenenne  Bpemsi 3agepkku
Ha Hayano v KoHew, ONs1 yBENWYEHHOMO ANt HOPMaribHOTO MrHOBEHHO OoToGpaxaeTcst

okHa "MacwTab" OKHa OKHa npv NOBOPOTE PYYKH
perynupoBKM pasBepTku
1 210 10.008/ Cro

HopmanbHoe
OKHO

AHomanus et G ' Macwras
CUrHana,
passepHytas SR Hen. atcuers
BokHe /e LenTa

"Macwrtat"
Peok

HaopmantHe

OkHO
Mactaba

Cerm namAtL

~-

BbiGpatb
"MacwTab"
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KpaTKuit cnpaBoYHMK

dNemeHTbl PeryinpoBKM KoabdbrLMEHTa OTKIOHEHMA

PYYKM 1 KHOMKK PEryIMpoBKM KOIbPULMEHTA OTKIOHEHMA

Vertical

Push
for Fine

Push
to Zero

Keysight pekomeHayeT Bcerga BblI6MpaTb TakoW MacluTab curHana, 4tTobbl mexay
BEPXHUM M HUXKHUM Kpaem Aucnaes NomeLLanacb BcA Kpueas.

[Ons obecneueHuns Hagnexawen pabotsl ocunnnorpada 1000 cepum X neperpyska no

BXOJAM KaHaN0B He A0MXKHa NpeBblwaTh 8 AEHEHMVI. MpeBblweHne sToro

OrpaHn4YeHnA MOXKET NPpuUBecCTN K HenpasnibHOMY 0T06pa)+(EHM}0 CUTHaN0B, a TaKXe

YCUNEHUIO NEPEKPECTHDLIX NOMEX MeXAYy BXOAHbIMW KaHa/1laMU.

Y106bl yMEHbBLIWUTL MEPEKPECTHbIE MOMEXW MEKAY KaHaslamKn BXOAO0B, ybeauTech B

OTCYTCTBUU NEPErpPy3KM NO KaHataM. Kpome TOro, ANnAa ymeHblweHUA NnepekpecTHbIX

NOMeX MOXHO MOAKAOUYMTL MPOBHUK K Kabenb.

MporpaMmHble KHOMKN PEeryinpoBKM KOapduumeHTa OTKI0OHEHNS

2

Ha cnenytolem pucyHKe nokasaHo meHto "KaHan 1", otobpakatolleecsa nocae Haxkatumsa

KHOMKM KaHana [1].
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2 KpaTKuil CnpaBOYHUK

KaHan, McTtouHmk  YpoBeHb 3anycka
BONbThI/AeneHns Tpurrepa unu nopor

YpoBeHb
3a3eMrneHus
kaHana 1

Mpeaen NN

YpoBeHb
3a3emneHus
KaHana 2

ToMH. HacTR.

FHeEpT

Monw amn| 1]

ypOBeHb 3a3eM1IeHnA CUrHana ANnAa Kaxaoro 0T06pa>KaeM0ro dHa/10roBOro KaHana

onpeaenAaeTca no NO/NOXKEeHNIO 3Ha4YKa '-"-’ B KpaﬁHeM NIeBOM YacTn 3KpPaHa.

Tabnuua 4 OyHKUMM KOIPPULMEHTA OTKNOHEHMUA

dyHKLUA MonoxeHne KHONKM/NPOrpaMMHOI KHOMKM Ha nepeaHei naHenu (CM. BCTPOEHHYIO

cnpaBKy ANA NONAYyYeHUA AONOAHUTENbHOW MHPOpMaLMK)

CBA3b KaHaNoB [1/2] 1/2 > CBasb (MocT.ToK Man Mepem.ToK)

O6paTtnTe BHUMAHME Ha TO, YTO CBA3b KAaHA/I0B HE 3aBUCUT OT CBA3M Tpurrepos. [ns
MN3MEHEHWA CBA3WN TPUITEPOB CM. pa3aen "Pexknum 3anycka, CBA3b, NoAaBeHne, 3a4eprKKa" Ha
CTpaHuue 62.

OrpaHuyeHus [1/2] 1/2 > Npegen NN
nonochbl
nponyckaHus
KaHana
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KpaTKuit cnpaBodHmK 2

Tabnmua 4 dOyHKUMK KOIDOUUMEHTA OTKAOHEHUA (NPOJOKEHME)

dyHKLMUA MonoxeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha NepeaHei naHenu (CM. BCTPOEHHYI0

CNpPaBKy A1A NOJlyYeHUA AONO/IHUTENbHOI MHbOoPMaLun)

TouHan perynmposka | [1/2] 1/2 > TouH.HacTp.
macwTaba
KoapdMLMeHTa
OTK/IOHEHUA

NHBepTUpoBaHue [1/2] 1/2 > UuBepT
KaHana

HacTpoiika napameTpoB NpobHMKa aHa0roBoro KaHana

B meHto "KaHan" HaskmuTe nporpammHyto KHonKy MPOBHUK, UTOObI NepeirTn B MEeHIO
"MpoBHKK KaHana".

B 3TOM MeH MOHO BblbpaTh 418 NOAKAYEHHOTO NPOOHWKA TakMe A0NONHUTE IbHbIE
napameTpbl, Kak KO3bOULIMEHT 3aTyXaHUA U eANHNULbI U3MEPEHMUA.

m Ons nonyyeHns npaBuIbHbIX U3MEPEHNN HEOBXOAMMO, UTOObI 3HAYEHUSA
KoadduMUMEHTa 3aTyXxaHNA NPOoBHUKA ocumanorpada cooTBETCTBOBAIN

Ko3adpduMuMeHTam 3aTyxaHMA UCMOb3yeMbIX NPOBHUKOB.
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2 KpaTKuil CnpaBOYHUK

Tabnuua 5 PyHKUMKM NpobHUKOB

Me-Hto "MpobHuK DyHKUMA MonoeHne KHONKM/NPOrpaMMHOI1 KHOMKM Ha NepeaHei naHenu

KaHana" (cMm. BCTpOEHHYI0 cNpaBKy AJ1A NOJlyYeHUA AONOAHUTENbHON
nHdopmauum)

e EAnHMLbI [1/2] 1/2 > Npo6HuK > EauHnubl (BonbTbl, AMNEpsI)
TECH MU3MepeHna KaHana
Hamiuk kaHana |
O Eanm KoadduumeHt [1/2] 1/2 > Npo6HuK > MpobHuK, KoadpuumneHnt/aeumnbensi,
Bonbn 3aTyxaHusA NPoBHMKa 0
Pyuka BBOAA
e N3meHeHne macluTtaba no BepTMKanu TakMm 06pasom, 4Tobbl

pe3ynbTaThl USMepPeHuii OTpakann pakTMYecKkne ypoBHM
HanpsAXXeHWA Ha HAaKOHEYHUKe NPOBHMKA.

McKaxkeHuA B

KaHane [1/2] 1/2 > Npo6Huk > Caswr, O Pyuka BBOAA

Mposepka npobHuka | [1/2] 1/2 > Npo6Huk > Npo6HuKNpoeepKa

[ocTyn K npoueaype KOMMeHcaLmMmn NaccuBHbIX MPOBHUKOB (TaKMx
Kak npobHuKkn N2140A, N2142A, N2862A/B, N2863A/B, N2889A,
N2890A, 10073C, 10074C unun 1165).
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KpaTKuit cnpaBodHmK 2

OTobparkeHne aHaIOroBOM LLUMHbI

MOoXHO 0TOBPa3nTb LUMHY, COCTOALLYIO M3 BXOAOB aHA/I0r0BOro KaHaia U BXo4a
BHeLLUHero 3anycka. LLMHe MOXKHO Ha3HaunUTb 1060 BXOAHOMN KaHasl. 3HaYeHMs WHHbI
0TODPAKAIOTCA B HUMKHEN YaCTU KOOPAMHATHON ceTKU. KaHan 1 npeacTaBaseT MAaalwnii
OU1T, a BXOA, BHELWHErO 3aMyCcKa — CTapLnin buT.

Tabnmua 6 OyHKUMKM OTOBPaXKEHUA aHANOTOBOW LUMHbI

DYHKUUA

MonoxeHune KHOHKM/"pOI‘paMMHOﬁ KHOMNKK Ha nepe,quﬁ naHenu (CM. BCTPOEHHYI0

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLK)

AHanorosas LWKHa,
oTobparkeHue

[Bus] WWuHa > Aucnnei

[Bus] LLuHa > BbibpaTb, Pyyka BBOAA 0 , 4TObbI BbIOPATL 3HaYeHNe AHaNOroBas WKWHa,
HaXMUTE NPOrPaMMHYIO KHOMKY BbI6paTh nnun pyyky BBOAA A1 BKAOYEHUS UK
BbIK/IlOYEHUA

AHanorosas WWHa,
Ha3Ha4YeHue KaHa/la

[Bus] LlLinHa > KaHan, Pyyka BBOAa O , HAXXMUTE PyYKy BBOAA, YTOBbI caenatb Uam
O4YUCTUTb Ha3HaYeHne

AHanorosas WWHa,
OCHOBaHWe cucTembl
cuncneHun
3HaYeHUM

[Bus] LLinHa > OcHoBaHue, Pyuyka BBOAA 0 (Hex, ABownyHbiit)

AHanoroBas WWHa,
NoporoBbIli ypOBEHb
B KaHane 1

[Bus] LLinHa > Mopor B KaH. 1, Pyyka BBOAA O , HAXKMUTE py4YKy BBOAA, 4TODbI BbI6GpaTh 0 B

AHanoroas LWWHa,
NoporoBbIit ypoBEHb
B KaHane 2

[Bus] LLinHa > Mopor B KaH. 2, Pyyka BBOAA O , HAXXMUTE pyyKy BBOAA, YTObbI BbI6GPaTh O B

AHanorosas LWKHa,
NoporosbIit ypoBeHb
Ha BXOZle BHELUHero
3anycka

[Bus] WuHa > Nopor. EXT, Pyyka BBOAR O, Ha)XMUTe pyYKy BBOAA, 4TOObI BbI6GpaTh 0 B
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2 KpaTKuil CnpaBOYHUK

CnekTpa/sibHbI aHanms bINo

®yHKUMA BIO npumeHseTca AN BbluMCAeHNUA BbiCTporo npeobpasosaHms dypbe ¢
MCNONb30BaHMEM aHaNOrOBbIX BXOAHbIX KaHanoB. PyHKLMA BI1D BepeT oundposaHHyto
3aMMcb BPEMEHHOM 3aBUCMMOCTM CUTHaNa 3a[aHHOMO UCTOYHMKA M NpeobpasyeT ee B
YacTOTHYtO 06/1aCTb.

Koraa BbibpaHa dyHKumA BM®, Ha akpaHe ocumanorpada otobparkaetca cnektp BN
KaK 3aBMCMMOCTb YPOBHSA B Aeumnbenax oT BoabTa (468) OoT 4acToTbl. MpK 3TOM NO
rOPU30HTaNbHOM OCK BMECTO BPEMEHM OTKNaAbIBaeTcA YacToTa (M), @ No BepTUKaAbHOM
OCW BMECTO HanpAXKeHWA — ypoBeHb B Aelmnbenax.

®yHKUMIO BN NpUMeEHSIOT ANA BbIABAEHUA NPOHAEM, CBA3AHHBIX C NEPEKPECTHBIMM
nomMexamu, 419 BbIABAEHWUA NPUYMH HENMHENHbIX MCKaXKEHWUI B aHANOTOBbIX CUrHaNaX,
BbI3BAHHbIX HEJIMHEMHOCTbIO YCUAUTENEN, @ TaKKe AR HACTPOMKM aHas0roBbIX
dunbTPOB.

Tabnuua 7 ®dyHKuum BN

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A1 NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

BNo®
AManasoH/ueHTp

[FFT] BN® > inanasoH
[FFT] BN® > LenTp

OKHoO ¢yHKUMM BMD

[FFT] BN® > HacTtpoiiku > OKHo (Hanning, Maock.sepuw., MpamoyronbHbil, Blackman-Harris,
CM. TakKe pa3gen "lMpocayvBaHune CnekTpanbHbIX COCTaBAAOWMX" Ha cTpaHuLe 52)

EanHuupl
M3MEepPEHMA WKanbl
dyHKumm BN no
BEpTUKanu

[FFT] BN® > Hactpoiiku > Eg.no Bept (Decibels, V RMS)

ABTOHACTpOliKa
dyHKUMKM BN

[FFT] BN® > HacTpoiiku > ABTOHACTpPoOitKa

CurHan oyHKumnm
BN®, macwTtab

[FFT] BN® > Macwrab, Pyyka BBOAA O

CurHan oyHKumnm
BN®, cmeweHne

[FFT] BN® > CmeweHune, Pyyka BBOAA O
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KpaTkuit cnpaBouHmK 2

PekomeHaaLmMm no n3mepeHmnAam C MCNOoJIb30BaHNEM bM®

KonunyecTso TOYEK, perncTpmpyemoix 4nsa 3anmcu bMNd, moxket goxoanTb Ao 65 536.
OTObpaKatoTCA BCE TOUKM, KOTAA YAaCTOTHbIM AMaNa3oH MakcumaneH. Korga Ha akpaHe
oTobparkaeTca cnekTp BMP, opraHbl ynpaBaeHWA HacTOTHbIM AMANa3oHOM U
LLeHTpabHOM YaCcTOTOM NPUMEHAIOTCA 417 UCCNeL0BaHMA CeKTpa B 06nacTu
MHTEPeCyIoLLEN BaC YacTOTbl MPUMEPHO TaK e, KaK y aHa/mM3aTopa cnekTtpa. [omecTute
MHTEPECYHIOLLYIO HYaCTb CNEKTPa B LEEHTP 3KPaHa M yMeHbLIaNTe YacTOTHbIW AMana3oH,
4YTOObI YBENNUUTL paspeLleHne oTobpaxKeHWa cnekTpa. Npu yMeHbLUEHWM YaCTOTHOTO
AManasoHa YMEeHbLLIAETCA KONMYECTBO OTODPaKaeMblx TOUEK U MPOUCXOAMT PACTAXKKA
0TOOPaXKAEMOro Ha 3KpaHe cnekTpa.

Koraa Ha aKkpaHe oTobparkaeTtcs cnekTp bMN®, ncnonbayite kHonku [FFT] BN® 1
[Cursors] Kypcopbl ansa nepekntoveHns mexay OyHKUMAMMN U3MEPEHNA U INEMEHTAMM
ynpaBaeHWs 4acTOTHOM 06aacTbio B MeHto BId.

PaspeweHue NP

PaspeweHue BMN® — 3T0 COOTHOWEHNE MEXKAY YaCTOTOM ANCKPETU3ALMMN U YNCIIOM
Touek dyHKUmmM BN (fs/N). Mpu dukcuposaHHom KonuyecTse Touek BN (po 65 536)
Yyem MeHbLLEe YacToTa ANCKPEeTU3aL MK, TEM JydLle paspeLlLeHme.

YMmeHbliueHue 3bPeKTUBHOM YacTOTbl AUCKPETM3aL MM NyTeM Bbibopa Bonee HU3KoM
CKOPOCTM pa3BepTKM (bosiee BbICOKOro 3HaYeHMUA KoadduMLMEHTa pa3BepPTKIN) NPUBOANUT
K NOBbILLIEHMIO HU3KOYACTOTHOTO paspeLleHna oTobpaskeHusa cnektpa BMN®, ogHako
yBe/MYMBaET BEPOATHOCTb NOABAEHMA OXKHbIX YaCTOTHbIX COCTaBAAIOLLMX. PaspelieHne
BN® pasHO pesynbTaTty AeneHna sbGeKTUBHOMN YacToTbl AUCKPETM3ALMN HA KOANYECTBO
ToYek B BMN®. PeanbHoe paspelieHne oTobpaskeHna crnekTpa byaeT He CTO/b BbICOKUM,
MOCKO/IbKY CNOCOBHOCTL paspeluaTsb Ase 6AM3KMe YacToTbl B AeMCTBUTENbHOCTH
orpaHunymnsaeTca GoOpMoi oKHa-GUALTPa. XOPOoLLMM cnocob NpoBepKu paspeLleHns Asyx
BIM3KMX 4aCTOT COCTOUT B 06CieaoBaHMM BOKOBbIX NMOIOC
AMMAUTYAHO-MOAYMPOBAHHOIO CUHYCOMAANBHOIO CUrHanNa.

ONA LOCTUMKEHNA HaMNYULW e TOYHOCTM BOCNPOMU3BEAEHMUA CNEKTPa Mo BEPTMKAAM NpK
M3MEPEHMM NMUKOB BLINOIHANTE CaeaytoLlee.

¢ [IpaBWabHO ycTaHOBUTE KO3OOULMEHT ocnabneHnsa npobHuKa. Ero yctaHasansatoT
M3 MEHI0 KaHana, ecam o6 bEKTOM AelCTBUI (onepaHaoM) ABAAETCA KaHasl.

*  YCTaHOBMWTE YyBCTBUTE/IbHOCTb KaHaaa-UCTOYHUKA TaK, YTODbI CUTrHa oTobparkasncs
NOYTU BO BECb 3KPaH, HO He3 orpaHuyYeHus.

¢ [IpMMeHANTE OKHO C NJ0CKOM BeplnHoi (Flat Top).
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¢ YCTaHOBUTE BbICOKYIO YyBCTBUTENLHOCTL BMN®, Hanpumep 2 a6/oen.

Lna NOCTUKEHUA HanaydLWwe TOYHOCTM BOCMPOU3BEAEHMA YACTOTbl Ha MMKax
BbINO/IHANTE Creaytollee.

e [lpMMeHANTE OKHO XEHHMHTa.

¢ [lonb3yiTecb MEHIO KYPCOPOB A/1A YCTaHOBKM Kypcopa X Ha MHTePecyoLLyto HacToTy.

e OTperynnpymTe 4acTOTHbIW AManasoH A/1A NOBbILLEHWUA TOYHOCTH
Mo3MUMOHMPOBAHUSA Kypcopa.

e BepHuWTECb K MEHIO KYpCOPOB A/ TOYHOrO NO3MLMOHMPOBAHUA Kypcopa X.

JononHuTenbHble cBeAEHMA 0 NpUMeHeHMM dyHKuM BN cm. B AokymeHTe Keysight
Application Note 243, The Fundamentals of Signal Analysis Ha Be6-cTpaHuLe no agpecy
http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf. JonosHuTeNbHbIE
CBeAEHMA TaKKe MOXKHO NoyYnTb U3 rnasbl 4 KHUIM PobepTa A. Butte (Robert A. Witte)
Spectrum and Network Measurements (M3mepeHune cnexkTpa 1 ceTu).

3Ha4YyeHmne NOCTOSAHHOM COCTaBAAOLLEN NpK BblumcaeHnn FFT

B pe3ynbraTe BblumcieHMa FFT nonyyaeTcs HenpaBuibHOE 3Ha4YeHWe NoCTOAHHOM
cocTaBnfawouwen. MNpun STOM He YYMTbIBAETCA CMELLEHME Y LIEHTPa 3KpPaHa. 3HayeHue
NMOCTOAHHOM COCTABAAIOLLEN HE KOPPEKTMPYETCA Paam TOYHOTO OTObPaXKeHUs BAN3KMX K
HY/IeBOM YaCTOTE YaCTOTHbIX COCTaBNAIOLLMX.

JIOXHble YaCTOTHble COCTaBAAOLME N HANOXKEHME CNEKTPOB

Mpu npumeHeHnn BN BaKHO MMETb NPeAcTaBAEHNE O IOXKHbBIX YaCTOTHbIX
COCTaBNAWMX, BOSHUKAIOLLMX NPU AUCKPETMU3aLMK. T1pK BbINONHEHNN U3MEPEHWI C
npumeHeHnem bIN® onepatop 4OMKEH MOHUMATb, YTO MMEHHO AO/IXKHO COAEPKaTbCA B
YacTOTHOM 06/1aCTH, U YYNTbLIBATb YACTOTY AMCKPETMU3ALMM, YACTOTHbIM AMANA30H U
nosaocy nponyckaHua ocumnnorpada. Paspewwerune bINP (oTHOWeHWE HaCTOTbI
OMCKPETU3aLIMM K KomdecTsy Todek BMN®d) oTobpaskaeTcs Npsamo Had, NPorpaMmmHbIMMI
KHOMKaMM, Koraa Ha 3KpaHe oTobparkaeTca meHto BMo.
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YacroTa HaiikBucta un HanoxKeHue CneKTpos B YacTOTHOI 0bnactu

YacToTta HalikBuCTa ABAAETCA MAaKCMMAAbHOM YacTOTOM, KOTOPYHO MOXKET
3aperucTpmMpoBaTb 6e3 NoABAeHUA NOXKHbIX YaCTOTHbLIX COCTABAAIOLMX Nt060M
ocumanorpad, ocywecTeAaoWmMn oundpoBKy CUrHaNOB B peasbHOM maclTabe
BPEMEeHW. DTa YacToTa paBHa NOMIOBMHE YaCTOTbl AUCKPETM3aUMN. YacToTHbIe
KOMMOHEHTbI, NPeBblLLatoLLMe YacToTy HallkBMCTa, He MOTYT BbITb NPaBUIbHO
06paboTaHbl, YTO NPUBOAUT K TaK HA3bIBAEMOMY HAZIOXKEHMIO CNEKTPOB. YacToTa
HaiKkBKCTa COOTBETCTBYET MaKCMMA/IbHOW YacTOTe CUTHaNa, KOTOPbIN MOXKET BbiTb
06paboTaH 6e3 MCKarKeHW.

HanoeHne CNeKkTPpoB BO3HWKAET, KOraa YaCTOTHbIE COCTaBAAOLLME CUTHANA
NPEeBbILLAOT NOAOBUHY YaCTOTbl AUCKPETU3aLMM. MOCKOAbKY cnekTp BMN® orpaHuyeH
3TOM YacToTOM, TO NtobBble HoNee BbICOKOYACTOTHbIE COCTaBAALLIME OTODPANKAOTCA Ha
bonee HM3KOM (NOXKHOW) YacToTe.

Ha cnefytoliem pucyHKe NOKasaH NpUmMep Ha/loXeHWA CNeKTPOoB. ITO CNEKTP MeaHAapa C
YacToTtoi 990 [, KOTOPbIM COAEPKUT MHOMKECTBO raPMOHMK. HacTpolika
Bpems/aeneHue no ropusoHTanu A1 CUrHaa0B NPAMOYronbHoM Gopmbl onpeaenser
4acToTy AMCKPEeTU3aLMM M pe3ynbTaTbl Npu paspewerunn BMAP 1,91 Mu. Ha aton
ocuunnorpamme cnektpa bMN® cocrasnatowme BXoAHOrO CUrHaAa C HacTOTOW,
npesbllatoLleit YacToTy HaiKBMcTa, 0TOHBPaXKatoTCA 3ePKaibHO OTHOCUTE/IbHO MPaBOWA
KPOMKM 3KpaHa.
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Puc.2 HanoxeHue cnekTpos

MocKonbKy YaCTOTHbIM AManasoH NPOCTUPAETCA OT HYNA A0 YaCTOTbl HaliksucTa, To oNA
npegorepaweHnAa BO3SHUMKHOBEHKMA TOXKHbIX YHaCTOTHbIX COCTaBAOWNX HeO6XO,CI,l/lN\O,
4TObbI BEPXHAA rpaHMUa YaCTOTHOIo Anana3oHa npesblllasia 4aCToTy CYyWeCTBEHHbIX (I'lO
9Hep|'l/ll/l) YaCTOTHbIX COCTaBNAOWMNX BXOAHOIO CUIrHana.

MpocaunBaHme CNeKTPasibHbIX COCTaBAAOLLMX

®yHKumMA FFT paboTaeT ¢ NOBTOPAIOWMMMUCA 3aNUCAMM BPEMEHHOM 3aBUCMMOCTM
curHana. B KoHue 3anncu 0bpasyeTca paspbiB, €C/M TObKO 3aMNCb HE COAEPKUT Lienoe
YMCNO NePMOAO0B OLUMPPOBAHHOIO CUTHAMNA. TOT PaA3pblB HA3bIBAETCA MPOCAYNBAHMEM
CNeKTPabHbIX COCTaBAAOWMX. 1N MUHUMM3ALLMM NPOCAYNBAHMA CNEKTPATbHBIX
COCTaB/AOLLMX B KayecTBe GUALTPOB ANs FFT NnpuMeHAoTCA OKHa, N1aBHO
NPUBAMKAIOLLMECA K HY/II0 B HaYasle M B KOHLE curHana. B meHio FFT npeanaraetca
4yeTblpe OKHa — OKHO XeHHWHra, OKHO C N/IOCKOW BEPLUMHOM, NPAMOYTO/1IbHOE OKHO U
OKHO bnakmaHa-Xappuca. lononHUTeNbHbIe CBEAEHMA O MPOCAYMBAHUM CM. B
nokymeHTe Keysight Application Note 243, OcHosbl aHaAU3a CU2HA108 Ha BEB-CTpaHuLe
no agpecy http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf.
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CurHanbl MaTemMaTUYecKknx GyHKLMIM

MaTtemaTtnyeckue GyHKLMU MOTYT BbINOJAHATHCA Ha @aHAZIOTOBbIX KaHANaX U HU3LLMX
MaTemaTuyeckmx oyHKUMAX. MoaydaemMblil CUrHAA MaTeMaTUUYeCKoM GyHKLMK
0TObpasKaeTca CBETNO-GMONETOBLIM LIBETOM.

Tabnmua 8 dyHKUWUM MaTEMATUKMU

DYHKUUA

MonoxeHue KHOHKM/"pOI‘paMMHOﬁ KHOMNKW Ha nepe,quﬁ naHenu (CM. BCTPOEHHYIO

CMNpaBKy A/A NoNAy4YeHUs AONONHUTENbHOU HdOopMaLmK)

byHKUMI, macwTab

MaTtemaTtnyeckui [Math] MaTtemaTtuka > Onepartop (Add, Subtract, Multiply, Divide, BN® (BeanunHa), GNP
onepaTop (dbasa), DunbTp HU3KKMX YacToT)

KackagHbie [Math] MatemaTtuka > UcTOUHUK

matemaTuyeckue

dYHKUMM

CurHanbl 0

MaTeMaTUYECKIX [Math] MaTtemaTtuka > MacwTa6, Py4yka BBoAa

CurHanbl
MaTeMaTUYeCcKnx
yHKLMA,
cmelleHne

[Math] MaTtemaTtuka > CmewyeHue, Pyyka BBOga 0

coBeT PekomeHpauum no NMPUMEHEHUI0O MaTeMaTUYECKUX beHKU,VIVI

Ecnu cMrHan aHas0roBoro KaHana uam matemaTmyeckon pyHKUMM obpesaH
(oToBpakeH Ha Ancniee He NOIHOCTLIO), TO 06pe3aHHbIM OKaXKeTca U 06paboTaHHbIN C
NMOMOLLbIO 3TOM GYHKLUMKN CUTHA.

KaK TonbKo 0TObpasnTcs curHan matematuyeckon GpyHKLmMU, ans ero bonee yaobHoro
NPOCMOTPA MOXKHO OTK/IHOUYMTb aHaI0TOBbIE KaHasbl.

CurHan matemaTnyeckon GyHKLMM MOKHO M3MEPUTL C NOMOLLbIO KHOMOK "[Cursors]
Kypcopbl" n/vnun "[Meas] UsmepeHua".
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Tabnuua 9 PyHKuMKM onepaTtopos BMNO amnauntyabl, BN dasbl

dyHKLMA MonokeHue KHONKK/NporpaMmHOM KHONKKM Ha nepeaHel naHenu (cm. BCTPOEHHYI0

CnpaBKy ANA NONyYEeHMA A0NOAHUTENbHOU MHGOPpMaLUK)

ABTOHACTpOWKa [Math] MaTtemaTuka > ABTOHaCTPOIKa

[OnanasoH/ueHTp [Math] MaTtemaTtuka > lononHuTenbHO > [luanasoH

[Math] MaTtematuka > flononHuTenbHO > LieHTp

OKOHHas PpyHKuuMA [Math] MaTtemaTtuka > flononHutenbHo > OKHO (Hanning, Maock.sepLu., MpAMoyronbHbIi,
Blackman-Harris, cm. Takke pasgen "lpocaumBaHue cnekTpaibHbIX cocTaBaAlWMX" Ha

cTpaHuue 52)

EAnHMLbI [Math] MaTtemaTtuka > flononHutenbHo > Ea.no sept (Ona BN (AmnanTyaa): (Decibels nan
nU3mepeHua no V RMS. Ona BN® (dPasa): Radians nan Degrees.)

BEpPTMKaNM

OnopHas 0-dasa [Math] MaTtemaTuka > flononHutenbHo > Zero Phase Ref (3anyck, Becb aucnneit)

dyHKUMKM BN

(daza)

Tabnuua 10  dyHKUMM onepaTopa GUALTPA HU3KMX YaCTOT

dyHKLUA MonoeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha nepeaHei naHenu (Cm. BCTPOEHHYIO

CnpaBKy ANA NONyYeHMA A0NOAHUTENbHOU MHGOPpMaLUK)

MatemaTtuyeckas [Math] MaTtemaTtuka > BeanumHa
YHKUMA HU3KOM

yacToThbl cpesa

dunbTpa

EAMHMLUBI M3MEPEHMA CUTHANOB MaTeMATUYECKMX CI)VHKLI,VIVI

HaskaB B MeHto KaHana "MpobHMK" nporpammHyto KHonky "EAuHULDbI u3amepeHna”,
MOKHO YCTaHOBMUTb B KAaYeCTBE eANHUL, U3MEPEHMSA /1A KaXA0ro BXOAHOro KaHana
BO/ILTbI MM amnepbl. [OCTYNHbI Cieayiolme eaAnHNLbI U3SMEPEHUA CUTHAN0B
MaTeMaTUUYECKUX GYHKLMIA:
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2

MatemaTtunueckas GpyHKLMA EAVHULbI M3MepeHns

CNOXeHUe Nnun BblinUTaHNE

B wuan A

YMHOMXeHMWE

B2, AZ unu BT (BonbT-amnepbi)

AmnavTtyga BNo

a6 (aeumnbensl) nnm cp. Ke. B.

daza NP

rpafycbl UV paimaHbl

EcAn Npm MCNONb30BaHMM [BYX KaHA/I0B-UCTOYHMKOB A8 HUX YCTAHOB/AEHbI pa3Hble
eMHNULbI U3MEPEHMS 1 KOMBUHALUMM NOCNEAHNX HEBO3MOMKHO PasaenTb, TO 4N
CUTHANOB MaTemaTMyeckix dyHKUMI ByaeT oTobpaxaTbea eanHunua "H" (He

onpeaeneHo).
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OnopHble CUTHaNbI

CUrHanbl aHAN0TOBbIX KAHAI0B UM MAaTEMATUYECKMX QYHKLMIA MOXKHO COXPaHUTL B
O4HOM MW ABYX dalisax ONMOPHbIX CUTHANO0B B ocLuanorpade. Nocie 3Toro onopHbIN
CUTHaI MOYKHO 0TOBPA3UTb M CPABHUTL C APYrMMU CUTHANAMU. TONIbKO OAMH OMOPHBIA
CUTFHA MOXKHO 0TOBPa3UTb OAHOBPEMEHHO.

Tabnuua 11 OyHKLMM ONOPHbIX CUrHANOB

DYHKUUA

MonoxeHune KHOI'IKM/nporpaMMHOﬁ KHOMNKK Ha nepe,quﬁ naHenu (CM. BCTPOEHHYI0

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLK)

OnopHble CUrHanbl,
oTobparkeHue

[Ref] OnopH. > OTo6pasuTb:

OI'IOprIe CUrHanbl,
coxpaHeHue

[Ref] OnopH. > Coxpanutb/Yaan. > Uctounuk, [Ref] OnopH. > Coxpauuts/Yaan. >
CoxpaHuTb

OnopHble CUrHanbl,
UCKaXeHune

[Ref] OnopH. > Casur, Pyyka BBOAA 0

OnopHble cUrHanbl,
macwTab

[Ref] OnopH. > MacwTab, Pyyka BBOAa O

OnopHble cUrHanbl,
cMmelleHue

[Ref] OnopH. > CmeleHue, Pyyka BBOAa O

OnopHble cUrHanbl,
cbpoc

[Ref] OnopH. > CoxpaHutb/Ygan. > OuncTuTb

[Save/Recall] CoxpaHeHune/Bbi30B > Mo ym./yaan. > BesonacHasa ounCTKa

OnopHble CUrHaNbl,
MHbOopMauus

[Ref] OnopH. > Coxpauuts/Yaan. > Oto6pasutb

OnopHble cuUrHanbl,
MHbopmaums,
npo3payHblit GoH

[Ref] OnopH. > Coxpauutb/Yaan. > NpospayHblii

OnopHble cuUrHanbl,
coxpaHeHue/Bbi30B
¢ USB-HaKonuTena

[Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHuTtb > Popmar, [laHHble ONOPHOro CUrHana
(*.h5)

[Save/Recall] CoxpaHeHue/BbI30B > BoccTaHOBUTL > BoccTaH.:, [laHHble ONOPHOro cMrHana
(*.h5)
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HacTtpoinka ancnaes

MOHO peryinmpoBaTb APKOCTb 0T06pa>+<aeMb|x CNTHa0B BXOAHbIX aHa/10roBbIX KAHa/10B
ANA KOMMNeHCaUMn pas3InYHbIX XapPakKTePUCTUK CUTHA/TOB, TakKMX KakK BbICOKaA CKOPOCTb
Pa3BEPTKN M HN3KaA HaCTOTa 3amnycKa.

MOXHO BKNOUYWTb MOCNECBEYEHNE CUTHANA, MPU KOTOPOM ocumanorpad obHoBaseT
0TObpaKeHME C y4ETOM HOBbIX MONYYEHHbIX AAHHBIX, HO HE Cpa3y CTMPAET PesybTaTbl
npeablaywmnx AaHHbIX M3MepeHuii. Bce npeaplaylime pernctpalmm otobpaxatoTes ¢
MOHWUMKEHHOM APKOCTbIO, @ HOBbIE PerncTpaumm oTobparkatoTcs 0bbIYHbIM LIBETOM C
HOPManbHOMN APKOCTLIO.

Tabnuua 12 dyHKUMKM gucnnen

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

ApKOCTb cUrHana
(ans aHanorosbIx
BXOAHbIX KaHanos)

CNpaBKy A8 NOJlyYeHUa A0NONIHUTENbHO MHbOopMaLun)

[Intensity] fipkocTb (ManeHbKan Kpyras KHOMKa nog, py4koit BBoaa)

YBenunyeHue ApKOCTU NO3BONAET YBUAETb MaKCMMAlbHOE KOMYECTBO LYMOBbIX
KOMMOHEHTOB U PeAKUX COOLITUN. YMEHbLLIEHME APKOCTU MOXKET cnocobcTeoBaTb bosee
[eTanbHOMY OTOBPAXKEHWUIO CUTHAIOB CIOXKHOM GOopMbl.

MNocnecBeyeHue, [Display] Oto6paskeHue > Mocnecseu. > Nocnecsey., beckoHeuHoe
nocTosHHoe
MocnecseyeHue, [Display] Oto6paxkeHue > Mocnecseu. > Nocnecseu., MepemeHHoe, [Display] OTo6paxkeHue
nepemeHHoe O
> Mocnecsey. > Bpemsa, Pyyka BBoaa
Yaanutb [Display] Oto6parkeHue > Mocnecseuy. > OuncrutblocnecseueHume
nocnecseyeHue

Cbpoc aKkpaHa

[Display] Oto6pakenue > Ounctutbaucnnei

Mo3KHO TaKKe HacTpouTb Knasuwy [Quick Action] Ha ouncTKy aKkpaHa Cm. "HacTpoiika
kHonKku [Quick Action] (BbicTpoe aeiicteue)" Ha cTpaHuue 105.

APKOCTb CeTKn

[Display] OTo6parkeHue > ApKocTb ceTKu > AApKocTb, Pyyka BBOAA 0

Tun ceTkn

[Display] OTo6parkeHune > ApKOCTb ceTKU > AApKoCcTb ceTkm (MonHan, mV, IRE)

MeTku curHanos

[Display] OTto6paskeHue > MeTku >

Cm. TaKxKe "3arpyska crnmMcka MeToK M3 creumnanbHO CO34aHHOro TeKCToBoro ¢aiia’ Ha
cTpaHuue 58.
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Tabnuua 12  OyHKUMK ancnnes (NpogonKeHue)

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

Cbpoc 6ubnnoTekn
MeTOK

[Utility] YruauTtel > NapameTtpbl > HacTpoiiku > Mo ymonuyaHutobubamoreka

AHHOTaUMMH

[Display] OTo6parkeHue > MoAcHeHue >

OcTaHoBKa
n3obpaxkeHusa

Y106bl OCTAaHOBUTL M306PaXkeHKe, HeobXxoaMMO HacTpouTb KHoMKy [Quick Action] BbicTpoe
pencreue. Cm. "HacTpoiika kHonku [Quick Action] (BbicTpoe gelicteue)" Ha cTpaHuue 105.

TaKue AeincTBuA, Kak PeryMpoBKa ypOoBHA 3amycka, M3MeHeHWe YCTaHOBOK NapameTpos
oTo6payKkeHWs Mo BEPTUKAAW U TOPU3OHTAIN UAN COXPAHEHUE AAHHbIX, OTMEHAIOT PEXKMM
duUKcauumn n3obparkeHus.

3arpyska

58

CMMCKa METOK M3 cneunaibHO CO34aHHOIO TEKCTOBOIO d)aﬁma

MHoraa yaobHee co34aTh CMMCOK METOK B TEKCTOBOM PEAAKTOPE M 3aTeM 3arpy3nTb ero
B ocumanorpad. Npu sTom BMECTO CPeACTB YNPaBAEHUA OCUMANOTPadOM MOKHO
MCNOAb30BaTb OObIYHYIO KNaBUATYpY.

MO3KHO cO34aTb M 3arpy3nTb B ocumanorpad Cnmncok, cogepkalimii He 6onee 75 METOK.
MeTKn foHaBAAIOTCA B HAa4ano cnucka. Mpu 3arpyske 6onee 75 METOK COXPAHAOTCA
TONbKO NepBble 75 U3 HKUX.

3arpyska B ocumanorpad MeTok 13 TekcToBoro ¢aiina

1 Co3,a,a|71Te CMUCOK METOK B TEKCTOBOM peZaKTope. MIMA MeTKM MOXeT CoAepKaTb A0
AeCATN CUMBOJIOB. Paa,u,enﬂﬁTe METKWN C MOMOLLbBIO NepeBoaa CTPOKN.

2 Hasosute darin "labellist.txt" n coxpaHuTe ero Ha USB-Hakonutene, HanpmMmep, Ha
bnaw-amncke.

3 C nomoubto aucnetyepa $Galinos 3arpysmnte cnucok 8 ocumanorpad (Haxkmute
kHonku [Utility] (YTuauTel) > MpoBogHUK).
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YnpasneHune cNMCKOM MeTOK

Mpw HaXKaTUW NPOrPamMMHOLN KHOMKKN Bubamoreka oTob6pasmnTCa CNUCOK M3 75 MeTOK,
MCMNO/Ib30BaHHbIX NocnegHUMK. [lybamkaTtbl METOK B CMUCKe He coxpaHAtoTcs. Mma
METKM MOXKET 3aKaHYMBaTbCA 0ObIM YNCIOM MNAALWKNX pa3pasoB. Ecnm ocHoBa
MMEHM HOBOM METKM COBMNAaAaeT C OCHOBOM YXKe CyLLEeCTBYIoLEeN B BUBANOTEKE METKH,
HOBasA MeTKa B Hee He BHOCMKTCA. Tak, ecnv B 6ubanoteke ectb meTka A0, 1 co3gaeTca
HOBaA meTKa ¢ umeHem A12345, To nocnegHaAs B 6ubanoteky He gobaBnseTcs.

Korga nonb3osaTesib CO34aET HOBYIO METKY, OHa 3aMeHSEeT Camyto CTapyto MeTKy B
cnucke. Camoi CTapoli cUMTaeTca MeTKa, KOTopas Ao/blue BCEX HE MCNO/Ib30Bafach
Ana 0603HaYeHMA KaHana. Mocsie NPUCBOEHMA METKMU KaKOMY-MB0 KaHany 3Ta MeTKa
CTAHOBWTCA CaMOW HOBOM B cnucke. Tak, No NPOLWECTBUM HEKOTOPOrO BPEMEHMU,
CO3ZaHHble MeTKM byayT npeobnasaTtb Hag, 3apaHee onpeseieHHbIMU, YTO NO3BOAUT
No/sb30BaTe/llo JIErKO HAaCTPOUTb Ancnaen npubopa B COOTBETCTBMM C NOTPEOHOCTAMM.

Mpu cbpoce HacTpoek cnMcKka MeToK Bubanotekun (cm. cneaytowmii naparpad) sce
Nnonb30BaTeNIbCKMEe METKM ByayT yaaneHbl U BOCCTAaHOB/IEHbI €r0 3aBOACKME HACTPOMKM.
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2 KpaTKuil CnpaBOYHUK

3anyck

HacTpoWiku 3anycka ocuuanorpada onpeaenstoT MOMEHT Hayana cbopa n oTobparkeHus
OaHHbIX. Hanprumep, MOXHO HacTPOMUTb 3amnyck No nepeaHemy GpPoHTY BXOAHOMO
CWrHasa aHasI0roBoro KaHana 1.

B KauecTBe MCTOYHMKA CUrHaNa ANA BONbLUIMHCTBA TUMOB 3aMyCKa MOMXKHO MCMONb30BaTb
ntoboi BxoaHom KaHan nnm sxod BNC Ext Trig (cm. pasaen "Bxog, BHelLHero 3anycka" Ha
CTpaHuue 64).

BHeceHHble B HAaCTPOWMKM 3aMycKka M3MEHeHMA BCTYNatoT B CUY HEMeANeHHO. Ecan
BHECEHWE M3MEHEHUI B HACTPOMKM 3amnycKka NpomncxoamT, noka ocuunnorpad
OCTaHOBJ/IEH, TO MPW NOCAeAYIOLLEM HaxaTum KHonku [Run/Stop] NMyck/Cron nnn
[Single] OaHOKpaTHbI 3aNycK NPYMEHAIOTCA HOBbIE HAaCTPOMKK. Ecv BO Bpems
M3MeHEeHMA HaCTPOeK 3anycka ocuunnorpad paboTaeT, To HOBble NapameTpbl 3aMnycKa
ByayT MCNONb30BaHbl B CNEAYIOLLEM LiMKAe cOopa AaHHbIX.

Kak 1 HacTpoliki ocumnnorpada, HaCTPOMKM 3anycKa MOXKHO COXPaHUTb (CM.
"CoxpaHeHune/BoccTaHOBAEHME (HACTPOMKK, SKpaHbI, AaHHble)" Ha cTpaHuue 97).

PYYKM M KHOMKKM yNpaBieHMa 3anyCKom

Trigger

Push for 50%

O

Level

Force

@

Tnnbl 3anycka
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Kpome 3anycka no GpoHTY, MOXKHO HAaCTPOUTb 3aMyCK Mo AJUTENbHOCTU UMMYNbCOB U MO
BMaeocurHanam. B ocumnnorpadax cepmm DSOX1000 MOKHO TaK:Ke HaCTPOUTb 3amnycK
no wabsoHam, No 4/MTENbHOCTM NEPEXOAHbIX MPOLECCOB NEPEAHEro 1 3aiHEro
bPOHTOB M HAPYLIEHUAM YAEPHKAHWA U HACTPOMKM.
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KpaTKuit cnpaBoYHMK

Tabnuua 13 OyHKLMM TUNOB 3anycKa

DYHKUUA

YpoBeHb 3anycka

MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

MoBepHUTE PyyKYy YPOBHA 3amnyckKa.
A Takke: [Analyze] AHanus > ®yHKUMMK, YPOBHU 3anycKa.

YpoBeHb 3anycka no GpoHTY ANA IMHEMHOTO UCTOYHWUKA HE peryanpyeTca. IToT 3anycK
CUHXPOHU3MPOBAH C IMHUEN 3NeKTpocHabxeHus ocuunnorpada.

Tun 3anycka

[Trigger] 3anyck > Tun 3anycka (®poHT, 4auT. umn., Bugeo, LnHa 1, Kogosoe cnoso*, Bpemsa
HapaCTaHMﬂ/CHa,ﬂ,a*, Yetm y,u,ep)K.*)

3anyck no GppoHTy

[Auto Scale] ABTomacwuTab (HacTpoiKa 3anycka no ¢ppoHTy)

[Trigger] 3anyck > Tun 3anycka, PpoHT

3anyck no [Trigger] 3anyck > Tun 3anycka, AAuT. umn.
OMTEeNbHOCTH

MMnNynbca

3anyck no [Trigger] 3anyck > Tun 3anycka, Buaeo
BMEOCUTHaNaM

NMPUMEYAHUE. MHorme BuaeocurHanbl NPoOUCXoaAT OT 75-OMHbIX UCTOYHMKOB. 1A
obecneyeHnA NPaBMUAbHOrO COTNMACOBAHWUA C STUMMN UCTOYHUKAMU ClesyeT NPUCOEeANHUTD Ha
BXOZ, ocuumanorpada cornacoBaHHyto Harpysky 75 Om (Hanpumep, Keysight 11094B).

3anyck no wabnoHy

[Trigger] 3anyck > Tun 3anycka, Kogosoe cnoBo

3anyck no
OJIUTENIbHOCTU
nepexoaHoro
npovecca
nepegHero/3agHero
dpoHTa

[Trigger] 3anyck > Tun 3anycka, Bpemsa HapactaHus/cnaga

3anyck no
HapyLueHuio
HaCTPOMKK U
yaepKaHus

[Trigger] 3anyck > Tun 3anycka, YcT.u yaepK.

3anyck
rnocnefoBaTenbHOMN
LUNHBI

[Trigger] 3anyck > Tun 3anycka, lLnHa 1

Cm. "3anyck/nekoampoBaHme nocnenosaTesIbHOM WNHbI" Ha cTpaHuue 89.

cepun DSOX1000

* ~
Tunbl 3anycka "LWa6bnoH", "Bpema HapacTaHua/cnaaa" v "HacTpoiika v yaepskaHue" AoCTyMnHbI TONbKO B MOAENAX
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2 KpaTKuil CnpaBOYHUK

Pexumm 3aMyCKa, CBA3b, NOAaB/AEHNE, 3aePKKa

CurHanbi ¢
BbICOKMM
YPOBHEM LWyma

Ecnm ypoBeHb LWymMa M3MePAEMOro CMrHana BbICOK, TO ocu,mnnorpacb MOXHO HAaCTPOUTb
Ha nojassieHne Wyma B KaHa/ie 3anyCKka 1 Ha 0T06pa>+<aeM01?1 ocumnnorpamme. CHavana
HEO6XO,CI,I/IMO CTa6l/l}'|l/13VIpOBaTb M306pa)+(eHMe CUTrHaNa NyTem ydaneHuna wyma m3
KaHa/a 3anycka. 3aTem cneayeT COKPaTUTb YPOBEHb LWWYMOB Ha OTO6pa>'K88MOM CUrHane.

1 MoakntoumTe K ocumanorpady UCTOYHMK CUrHANA U NOAYUYUTE CTabUbHYIO
oCLMAI0rpaMMy.

2 YaoanuTe WyM M3 KaHana 3anycka nytem BKAKOYEHUA d)vmpra BbICOKMX YaCTOT,
cbvmpra HU3KNX 4aCTOT UK NOodaB/eHNA WyMma.

3 [lna coKpalleHna ypoBHA WYMOB Ha oTobpaxkaeMom curHane obpatutecs K pasaeny
"Bbibop pexuma cbopa gaHHbIX" Ha cTpaHuLe 65.

Tabnuua 14 OyHKLMM pexknma 3anycka, CBA3M, NOAABIEHNA U 3a4EPXKKN

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CMNpaBKy A1A NoNAy4YeHUs AONONHUTENbHOU HdOpMaLK)

Pexxum 3anycka

[Trigger] 3anyck > Pexxum

[na nepeknoyeHna mexay pexnmamm 3anycka ("AsTto" n "HopmanbHbIR") MOMKHO TaKKe
HacTpouTb KHoMKy [Quick Action] (BbicTpoe geictBue). Cm. "Hactpoiika kHonku [Quick
Action] (BbicTpoe aevicteue)" Ha cTpaHuue 105.

Pexkmum
aBTOMaTUYECKOoro
3anycka

[Trigger] 3anyck > Pexxum, ABTO

Ecnu yKasaHHble YCA0BUA 3aMycKa He BO3HMKAIOT, CUrHasbl 3anycKa noaaloTca
NPUHYANTENBHO U BbINOAHAETCA C60pP AaHHbIX, NPY 3TOM CBeAeHMA 06 aKTUBHOCTM CUrHana
oTobparxaloTca Ha aucnnee ocumanorpada. Peskum 3anycka ABTO peKOMEHAyeTcA
MCMO/b30BaTh B CEAYIOLMX CNYYAAX.

e [NinA NpoBEPKUN CUTHAN0B NOCTOAHHOIO TOKA MU CUTHA/NI0B C HEU3BECTHbIMU YPOBHAMU UIN
AKTUBHOCTbHO.

e Ec/iv ycnoBua 3anycka CKAaAbIBaloTCA AOCTAaTOYHO YACTO, U NMO3TOMY NPUHYAUTE/bHbIN
3anyckK He Tpebyertcs.
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KpaTKuit cnpaBodHmK 2

Tabnuua 14 OyHKLMM pexnma 3anycka, CBA3M, NOLABAEHUA U 3a4ePXKKN (NpogonKeHne)

dyHKUMA MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

HopmanbHbIi [Trigger] 3anyck > Pexxum, HopmanbHbIi

PEXIM 3amycka CurHan 3anycka nogaetcs U cbop AaHHbIX BbIMOMHAETCA TONbKO NPU HACTYNNEHUN YCNOBUM

3anyckKa. Pexxum 3anycka HOpMaI’IbeIﬁ pPeKoMeH4yeTCcA UCNO01b30BaTb B CneyroLwmx
cnydasax.

e Ecnu TpebyeTcsa cobpaTb AaHHbIE TONbKO O KOHKPETHbIX COBbITUAX, 3a4aHHbIX C MOMOLLbIO
HaCTpoeK 3anycka.

® 3anycK O4MHOYHOIO LMKNa cbopa AaHHbIX C NOMoLblo KHoNKK [Single] (OaHOKpaTHbIM
3anyck).

YacTo npu BbINONHEHWUM OAMHOYHOIO LMKNA cbopa AaHHbIX NPUXOAUTCA 3anycKaTb
HeKoTopble AeNCTBMA Ha TeCTMPYEMOM yCTpolicTee. EcTecTBeHHO, MPU 3TOM 0YeHb
HexKenaTtesibHO, YTo6bl MPOUCXOANA NPEKAEBPEMEHHDIN aBTO3anycKk ocunaiorpada.
MoaTomy, Npexae Yem 3anycTuTb AeiCTBME B LLENU, NOAOKANTE, NOKa 3aMuraeT
MHAMKATOP 3anycka 3anyw,.? (3To CBUMAETENbCTBYET O TOM, YTO NpeanyckoBon bydpep

3ano/iHeH).

MpUHYAUTENbHBI [Force] Npunya,.

sanyck Ecnn B HOpManbHOM perkMMe 3anycKa CUrHasbl 3anycka He NoAatoTCA, 3TO MOXKHO CAeNaTb
NPUHYAUTENBHO ANA BbINONHEHNA cbopa AaHHbIX U 0TOBPAXKEHUA CUFHANOB (YTO MOMONKET
BbIICHWUTb, MOYEMY He NMOAAOTCA CUTHA/bI 3aMycKa).

CBA3b CUrHANOB [Trigger] 3anyck > Ceasb (MocT. Tok, Nepem.Tok, HY-3arpaska., TB/Buaeo)

sanycka APUMEYAHMUE. CBA3b CUrHANOB 3aMyCKa He 3aBUCUT OT CBA3W KaHaNoB (CM. pasaen
"InemMeHTbl peryiMpoBKM KoadduLmMeHTa oTKAOHeHMA" HA cTpaHuue 43).

MopaBneHue wyma [Trigger] 3anycKk > ®unbTp Wymos

npu 3anycke

MopasneHue [Trigger] 3anyck > ®unbtp BY
BbICOKMX 4acTOT Npu

3anycke

3agepKKa 3anycka [Trigger] 3anyck > 3apepiKKa

I'IpanmbHo 3ajaHHOe BpemMa 3a4epPKKU 06bIYHO HECKObKO MeHblle, Yem O4aMH nepunoa
CUrHana.
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2 KpaTKuil CnpaBOYHUK

BXO,EI| BHELHEro 3arnycka

Bxog, BHELWHero 3amycka MOXHO MCNONb30BaTb KaK MCTOYHUK 1A HECKONbKUX TUMOB
3anycka. Bxoa BNC BHewwHero 3anycka o6o3HaueH Kak Ext Trig.

MaKkcumanbHoe HanpsaXKeHue Ha BXOAE BHeLHero Tpurrepa ocumanorpada

30 B (cpeaHeKkBagpaTUUHOE 3HaYeHme)

BxoaHOM nmneaaHc BHelHero 3anycka coctasaset 1 MOM. 3To no3sonset
MNCMNONb30BaTh 419 M3MEPEHMN 0OLLLEro HazHaYeHMa NaccuMBHble NPo6HUKN. Bonee
BbICOKMI MMNEAaHC MUHUMK3MPYET 3ddEKT Harpyskmn ocumnnorpada Ha Tectupyemoe
YCTPOWCTBO.

Tabnuua 15 OyHKLMKM BHELWIHero 3anycka

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CMNpaBKy A1A NoNAy4YeHUs AONONHUTENbHOU HdOpMaLK)

EamHuupl
M3mepeHua
BHELLHero 3anycka

[External] BHewHwui4 > EguHMLbI (BonbTbl, AMnepbl)

3aTyxaHue
BHELUHEero 3anycka

[External] BHewHwii > Mpo6HuK, Koadduumnent/peunbensi, 0 Pyuka BBoga

Mopor BHewWwHero
3anycka

[External] BHewHwui4 > Mopor. Yp., 0 Pyyka BBOga

[lnanasoH BHeLwHero
3anycka

[External] BHewHui > iuana3oH, O Pyuka BBOAa

Tonbko ana ocumnnorpadpos cepun DSOX1000. B ocumnnorpadax cepumn EDUX1000 npu
MCNonb30BaHWMM NPobHMKa 1:1 gnanasoH GUKCMPOBAH Ha yposHe 8 B.

MNonoxeHune curHana
BHeLWHero 3anycka

[External] BHewHwui4 > NonoxeHue, 0 Pyuka BBOAA
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KpaTKuit cnpaBodHmK 2

YnpasneHue cOopom AaHHbIX
B aTOM pasaene roBopuTca o cnocobax cbopa AaHHbIX M yNpPaBAeHUN OCUMANOrPadOM.

Bbibop perkmma cbopa AaHHbIX

Bbibupan pexmm cbopa AaHHbIX ocumanorpada, NOMHUTE, YTO NPU BOABLIMX
KoabdULUMEHTaX FOPM30HTaNbHOM Pa3BEPTKM 06bIYHO BbIMONHAETCA NPOPEXKMBAHUE
(oT6pacbiBaHMe) BbIBOPOK.

Mpw 6ONbLINX HAaCTPOMKaX TOPU30HTAIbHON Pa3BepPTKM 3ddEKTMBHAA YacToTa
ANCKpeTn3aummn nagaet (a abPeKTUBHbLIN Nepros BbIBOPKM yBENUUYMBAETCA), TaK Kak
Bpems cbopa AaHHbIX BO3PACTAET, U ANCKPETM3aTOp ocumanorpada ocylecTsnser
BbIOOPKY Yallie, YeM 3TO HEOBXOAMMO 418 3aN0JHEHMS NaMATY.

Jonyctnm, 4To 4N8 AUCKPeTM3aTopa ocumanorpada 3aaaHbl nepmos BbI6opKM B 1 HC
(MaKkcMmanbHana vyacToTa Anckpetmsaumn 1 Mebi6/c) n obbem namatv 1 M. Mpu Takoi
YyacToTe NamATb 3aNoNHAETCA B TedeHme 1 mc. Ecam Bpema cbopa AaHHbIX COCTaBAAET
100 mc (10 mc/men), To ans 3anonHeHUa NnamaT TpebyeTtca Tonbko 1 13 Kaxabix 100
npob.

Tabnuua 16  dOyHKUMM cOOpa AaHHbIX

dyHKLUA MonoeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha nepeaHei naHenu (Cm. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

Pexxum cbopa [Acquire] C6op > Pexxum cbopa
JaHHbIX
HopmanbHblit [Acquire] C6op > Pexkum c6opa, HopmanbHblii

pexum cbopa Mpu HU3KMX HAcTpPOIMKax BpeMeHWU/feneHns NPoncxoamT obblYHOe NpopeuBaHue, a

ycpeaHeHne He BbINONHAETCA. StoT pPeXunm ncnonblyeTca ana 60/1bWKHCTBA CUTHANOB.

Pexkum cbopa [Acquire] C6op > Pexkum c6opa, O6H. nuKos
JaHHbIX ans

MpyW HU3KKUX HACTPOIMKaxX BpeMeHU/aeneHns, KOraa, Kak NpaBuo, NPOUCXoauT
06Hapy»KeHUs NnKos

NpopeXK1BaHue, COXPaHATCA MUHUMaJbHbIE U MaKCMMaslbHble 3HaYeHUA BbIGOPOK 3a
adpdeKTUBHDBIN Neprog, BbIGOPKU. ITOT PEXKUM UCMONb3YETCA ANA PEAKO BO3HUKAKOLLUX
KOPOTKUX MMNY/IbCOB.
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2 KpaTKuil CnpaBOYHUK

Tabnuua 16 OyHKUMM cbOpa AaHHbIX (NpoAOKEHME)

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

Pexxum cbopa
MeToA0M
ycpenHeHus

[Acquire] C6op > Pexkum c6opa, YcpeaHeHue, [Acquire] C6op > CpeaH. #

Mpu N0BbIX HACTPOKax BpeMeH/aeneHns BbINoAHAETCA yepeaHeHWe 3a4aHHOro Ymcna
3aMyCKOB. ITOT PEXMM UCMNO/b3YETCA C LE/b0 YMEHbLUEHUSA LWYMa U NOBbILLEHUA
paspeLlueHmns NepnognyYeckmx CUrHanos 6e3 cyXKeHnsa noiochl MPOMYCKaHMA UM COKPaLLEHUA
BPeMeHM HapacTaHus.

Pexxum cbopa ¢
BbICOKMM
paspelieHnem

[Acquire] C60p > Pexxum c6opa, BbicoKoe paspelueHune

MpuY HM3KMX HACTPOMKax BpemeHu/aeneHns sBce npobbl, oTobpaHHbIe 33 3GGEKTUBHbIN
nepuos BbI6OPKK, YCPEeOHAIOTCA, U COXPAHAETCA UX CPeaHee 3HaYeHUe. ITOT PeRUM
MCMNONb3YETCA C Lieblo YMEHbLUEHWUA CAYYaMHOrO Wyma.

Tabnuua 17  PyHKLMM cObopa faHHBIX C NOMOLLBIO CEFMEHTUPOBAHHOW NaMATH, AOCTYMHbI TO/IbKO B
moaenax cepun DSOX1000

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenm (CM. BCTPOEHHYIO

CNpPaBKy AN NOJlyYyeHUs AONOJIHUTENbHOI MHbOopMaLun)

C6op AaHHbIX €
NOMOLLbIO
CErMmeHTUPOBaAHHOM
namaTu

[Acquire] C6op > Cerm. namatb > CermeHTup., Bcero cerm., [Run] Myck nam [Single]
OpfHOKpaTHbIIA 3anycK

Mocne 3anonHeHUA Bcex CermeHTOoB ocLmanorpad BbINOAHAET NOAFOTOBKY K cneaytoliemy
LMKY M FOTOB K HOBOMY 3anycKy NpnbansntenbHo Yyepes 8 mkc. O6paTute BHUMAHUE, YTO
ec/in, Hanpumep, 414 NapamMeTpa BpeMeHM pa3BepTKM Ha Ae/leHNe YCTaHOB/IEHO 3HaYeHne
5 MKc/genexve, a ana napamertpa "Hauano otcueta BpemeHun" yCTaHOB/IEHO 3HAYEHUE
LleHTp, 3anonHeHne Bcex AecATU AeNleHWIA U NOAFOTOBKA K C/iedytowemMy LUKAY 3alMmeT no
MeHbLuein mepe 50 MKc. (To ecTb, 25 MKC — g1a cbopa AaHHbIX nepeg, 3anyckom u 25 mMKc —
nocne 3anycka).

Hasurauma no

[Acquire] C6op > Cerm. namatb > Tek. cerm.

CEerMmeHTMPOBaHHOWM

namaT

CermeHTMpOBaHHanA [Display] OAucnneit > Nocnecseu., beckoHeuHoelMocnecseu. unu NepemeHHoelNocnecseu.
namATb 1 [Acquire] C6op > Cerm. namatb > AHann3CermeHTbl

nocnecseyeHune

CermeHTMpOBaHHas [Save/Recall] CoxpaHeHue/Bbi3oB > CoxpaHuTtb > Popmar (CSV, ASCII XY uam BIN) >

namaATb, COXpaHeHne
Ha USB-Hakonutene

Hacrpoiiku > Coxp. cer (Tekywuii, Bce)
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KpaTkuit cnpaBouHmK 2

ObLwme cBeAeHUsA O AUCKPEeTU3aLnK

A NOHMMAHMA NPUHLMNOB AMCKPETMU3ALLUN ocu,vmnorpad)a N pexnmos c6opa AaHHbIX
NONE3HO MMETb NpeacTaB1eHNE O TEOPUN ANCKPETU3AUNN, HA/TOXKEHNN CNEKTPOB,
LWMPKUHE NOoS1I0CbI NPONyCKaHMA ocu,mnnorpad)a M 4acCToTe ANCKPETU3aLNN, O BPEMEHMN
HapacTaHuA, O H€O6XO,£I,MMOIZ WMpKUHE NoN0ChI NPOoNyCKkaHMA ocu,vmnorpad)a n O TOM,
KaK 4acCToTa ANCKPETU3aunNn 3aBUCUT OT obbema NnamATu.

Teopusa AUCKpeTM3aLUM

CornacHo Teopeme AUCKpeTM3aumm HalkBuCTa, 419 0HO3HAYHOrO BOCMPOMU3BEAEHUA
6e3 Ha/IoXKeHUA CNEKTPOB OrpaHMYEHHOro NOMOCOM NPOMYCKaHWA cMrHana (c
OrpaHWYeHHOM NONOCOV NPOMNYCKaHUA) C NPeAebHON YacToTOM paX PaBHOMEPHO

pacnpeaeneHHan 4actota AUCKPETU3aLMUK ¢S J0/IKHA NPEBbILLIATbL €ro YABOEHHYHO
MaKCMMa bHYH YacToTy gaX.

fmax = fs/2 = yactoTa HaitksucTa (fy) = MakcmanbHas YacToTa curHana

HanoxeHune CNeKTpos

HanoxeHune cnekTpoB NPOUCXOAMUT NPK HEMONHOM ANCKPeTU3aLmMn cnrHanos (fg <
2f\ax). HanoxeHune cneKkTpoB — 3TO UCKaXKEHWe CUrHana, Bbi3biBaeMoe

HWN3KOYaCTOTHbIMW COCTaBNAKWNMMWN, TOXKHO BOCCO34aBaeMbIMWN N3-3a HEAOCTATOYHOIO
KO/IN4eCTBa KOHTPO/IbHbIX TOYEK.

Puc.3 HanoxeHue cnekTpos
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KpaTKui cnpaBoYHmK

Nonoca nponyckaHua ocu,mnnorpad)a M 4acCTtoTa ANCKpEeTU3auunun

Kak npaBum/o, Nosioca NpornycKkaHua ocupaiorpada onpeaensieTcs Kak caman H1M3Kas
4acToTa, NMPM KOTOPOM CUHYCOMAA/bHbBIE BOJIHbI BXOAHOTO CUIHa/a 3aTyxatoT Ha 3 Ab
(-30% amnAnTyAHaA NOrPeLHoCTb).

CornacHo Teopum AMCKPeT13aLMm NpmM Takol Noioce NPOonyckaHusa ocuuanorpada
Heobxo4MMan YacToTa AUCKPeTH3aumum cocTaBnaeT fg = 2fgy. OaHako AaHHaA Teopua He

npeanonaraeT Ha/IMYMA HaCTOTHbIX COCTABAAIOLLMX, YaCTOTa KOTOPbIX NpeBbiwaeT fy ax(B
AaHHOM cnyyae fgy) 1 AnA Hee HeobxoAnMa cucTema ¢ naeanbHom
AMMNANTYAHO-4ACTOTHOMN XapaKTEPUCTUKON.

— Ocnabnenuve g
[sa}

N fs

YacrtoTa —_—

Puc.4 TeopeTnyeckaa amnanTYL4HO-4ACTOTHAA XapaKTePUCTUKA

O/AHaKOo YacToTa HEKOTOPbIX COCTABAAOWMX LIMbPOBbLIX CUTHANOB — Bbille OCHOBHOM
YacToTbl (MPAMOYTO/IbHbIE BO/IHbI COCTOAT M3 CUHYCOMAa/bHbIX BOJIH OCHOBHOM 4acToTbl
M BECKOHEYHOTO YMC/Ia HEYETHbBIX FAPMOHMK), U A48 NOA0C NPOMNyCKaHUA
ocumnnorpados c yactoton 500 ML, M HMXKE XapaKTepHa rayccoBa
anAnUTYyAHO-YaCcTOTHAA XapaKTePUCTMKA.
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components 3

~—— Ocnabnenne

fs/4 fn fs
HacToTa ey

OrpaHuyeHue nonockl NponyckaHusa ocunanorpada (fBW) go 1/4 ot yactotbi
anckpetusaumm (fS/4) ymeHbLwaeT ypoBeHb YaCTOTHbIX KOMMOHEHTOB BbiLLe
yactoTbl Haitksucra (fN).

Puc.5 YacroTta AMcKpeTM3aumm M noaoca NponyckaHus ocumanorpada

Takum 06pa3om, Ha MpaKTMKe YacToTa AUCKPETU3aLmMM ocuuanorpada AoMKHA B YeTblipe
nnu bonee pas NpesbIlWaTb €ro NoN0Cy NPonyckaHua: fg = 4fgyy. B 3Tom cayyae
NPOUCXOAMNT MEHbLLEE HANOKEHWE CMEKTPOB, @ CTEMEHb 3aTyXaHWA HAIOKEHHbIX
YaCTOTHbIX COCTABAAIOLLMX CTAHOBUTCA BbiLLE.

Cm. TakxKe  CpasHeHue Yyacmomsl U moYyHocmu ouckpemusauuu ocyunnozpacga: How to Make the
Most Accurate Digital Measurements (MonyveHune Hanbonee ToUHbIX LUPPOBbIX
N3MepPeHUIt), 3aMmedaHns nNo npumeHeHmuto Keysight 1587
(http://literature.cdn.keysight.com/litweb/pdf/5989-5732EN.pdf)

Bpemsa HapacTaHus ocumanorpada

XapaKTepUCTMKOM, TECHO CBA3AHHOI C MOOCOM NPONYCKaHUA ocumanorpada, AnseTca
ero Bpems HapacTaHus. NpnbansnTensHoe Bpems HapacTaHms ocumanorpada c
aMMAUTYAHO-4aCTOTHOM XapaKTEPUCTUKON rayccosa Tvna coctasnaet 0,35/fgyy B

3aBmcumoctum ot Kputepuna 10% o 90%.

BpemeHem HapacTaHusa ocumanorpada ABAAETCA He Haubosbluas CKOPOCTb GPOHTA,
KOTOPYIO OH CNOco6eH TOYHO M3MepPUTb. ITO Haubosblias CKOPOCTb GPOHTA, KOTOPYIO
cnocobeH BOCMPOU3BECTU AaHHbIN ocupanorpad.
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KpaTKui cnpaBoYHmK

CMm. Takxe

Heobxoanmas nonoca nponyckaHua ocunanorpacda

Monoca nponyckaHus ocuunnorpada, Heobxoanmas a1 TOYHOTO USMEPEHUSA CUTHANA,
onpeaenseTcs, Npexae BCero, He 4acToTON CUrHana, a BpEMEHEM ero HapacTaHus.
PacueT Heobx0AMMOM NOSOCHI NPOMNYCKaHUA ocLMaANorpada MOKHO NPOBECTU B
cneaylouive Aga stana:

1 Onpegenvte Hanbosblwme CKOPOCTM GPOHTOB.

Ob6blYHO cBEAEHMA O BPEMEHM HapacTaHUA CUrHana NybAMKYOTCA B creuudmKaLmnax
K 3a/,efCTBOBaHHbLIM B cxeme npubopam.

2 PaccumMTaiTe MakcMmasnbHoe 3HavyeHue "peanbHON" YaCcTOTHOW COCTaBASIOLLEN.
CornacHo KHure fosapaa B. [»koHcoHa (Dr. Howard W. Johnson) High-Speed Digital
Design — A Handbook of Black Magic (KoHCTpyMpOBaHME BbICOKOCKOPOCTHbIX
LUMdPOBbLIX YCTPOMCTB. HayabHbIM Kypc YepHOM Marmm) Bce bbicTpble GPOHTLI UMetoT
HECKOHEYHbIM CNEKTP YaCTOTHbIX COCTaBAAIOWMX. OAHAKO B YAaCTOTHOM CMeKTpe

ObICTPbIX GPOHTOB MMeeTCa HeKMii U3rnb (nnm "knee"), roe YacToTHble
COCTaBAAIOLLME C HACTOTOM, NpeBblatowelt fi,qe, 418 OnpeseneHma Gopmbl cUrHana

3Ha4YeHnAa He NpeacTaBaAatoT.

finee = 0,5/Bpema HapacTaHuma curHana (npw noporax ot 10% fo 90%)

fenee = 0,4/Bpema HapacTaHua curHana (npu noporax ot 20% 0 80%)

3 YT106bI ONpeaennTs HEOBXOAMMYIO NOAOCY NPOMNYCKaHWA, NPUMEHUTE Ko3dbULMEHT
YMHOMeHUA 419 Tpebyemon TOYHOCTY.

Tpebyemas TOYHOCTb Heob6xoaumas nonoca nponyckaHus
ocuunnorpada

20% faw = 1,0 X fipee

10% faw = 1,3 X finee

3% faw = 1,9 X finee

Choosing an Oscilloscope with the Right Bandwidth for your Application, Keysight
Application Note 1588
(http://literature.cdn.keysight.com/litweb/pdf/5989-5733EN.pdf)
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KpaTKuit cnpaBoYHMK

O6bem namsATU K YacToTa ANCKpeTnsaynm

Yumcno Touek namath ocupmnnorpada GMKCMPOBAHO, M C aHaNoro-UMdpoBbIM
npeobpasoBaTtesnem ocumanorpada accoLMMpyeTcs HeKkas MakCcHmasbHan YactoTa
anckpetnsaumm. OaHako GakTMyeckas 4YacToTa AUCKPETU3aLUMM onpeaenseTcs
BpemeHem cbopa AaHHbIX (KOTOpoe 3a[aeTCs C y4eToOM MacluTaba BpemeHn/neneHmn
pa3BepTKM ocumnanorpada).

YaCTOoTa ANCKPETU3aUNKN = HNCN0 I'IpO6/Bp6MF| c6opa AaHHbIX

Hanpumep, npu coxpaHeHnn 50 mMKc gaHHbix B 50000 Touek namatn pakTmyeckas
YacToTa AMCKpeTn3aumm coctasnsaeT 1 MBbib/c.

AHaNorn4yHo, npu coxpaHeHmm 50 mc gaHHbix B 50000 Touek namaTn hakTuyeckan
YyacToTa AMCKpeTn3aumm coctasaset 1 Msbib/c.

2

®daKTnyeckas YacToTa AMCKPeTM3aummn otobpaxkaerca B 061acT MHGOPMaUmmM cnpasa.

daKTnyeckas 4acToTa AMCKPETM3aLmMmM 40CTUraeTCs ocLumanorpadom 3a cyer
oTbpacbiBaHMA (MPOPEKMBAHUSA) HEHYKHbIX NPO6.
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KpaTKui cnpaBoYHmK

Kypcopbl

72

Kypcopbl X

Kypcopbl Y

Kypcopbl npeacTaBaatoT coboit ropn3oHTaNbHbIE U BEPTUKA/bHbIE MAapKepbl, KOTOpbIie
YKa3bIBaOT 3Ha4YeHMA No ocu X (06bl4HO 3T Bpemsd) 1 no ock Y (06bI4HO 3TO
Hanps»eHue) y BbIbpaHHOro MCTOYHMKA OCLMANOTrPaMMbl. MOXKHO NONb30BaTbCA
KypCcopamu 419 BbINONHEHUS cneumanbHbiX (HeCTaHAaPTHbIX) M3MEPEHUIA HanpPAXKeHUs
M BPeMEHHbIX MapameTpOB CUrHaN0B.

[aHHble KypcopoB oTobpaskatoTca B MHGOPMALMOHHOM 061acTU B MPaBOM Y4acTu
3KpaHa.

Kypcopbl X npeacTasnaioT coboi BepTUKanbHble LUTPUXOBbIE IMHWUM, KOTOPbIEe
PerynmpytoTca no ropusoHTanu. MIX MOKHO MCNOAb30BaThb A48 M3IMEPEHMA BPEMEHM (),
yacToTbl (1/s), dasbl (°) u oTHOLWEHMA (%).

Mpu MCNONb30BaHUKM C MaTeMaTUUECKOM dyHKuMel FFT Kypcopbl X MHAMUMPYIOT
YyacToTy.

B pexkmme oTobpaskeHuns XY Kypcopbl X MHAMLMPYIOT 3Ha4eHUa KaHana 1 (B BoAbTax Uan
amnepax).

Kypcopb! Y npeacTaBastoT coboi ropM3oHTa bHble WTPUXOBbIE IMHUM, KOTOPbIE
perynmpytoTca no BepTrkanm. OHWM UCNONb3YIOTCA A1 U3MEPEHUA YPOBHS CUrHaNa B
BO/IbTAX MM amnepax B 3aBUCMMOCTM OT NapameTpa EgUHULbI Npo6HUKA KaHana 1an
018 n3mepeHmsa KoaddunumeHTos (%) Koraa B Ka4ecTBe MCTOYHMKA MCNOTb3yeTCs
matemaTtnyeckas GyHKUMA, TO eAUHNLA U3MEPEHWA COOTBETCTBYET 3TOM
MaTeMaTUYECKOM GYHKLMM.

Kypcopbl Y perynnpytoTcs no BePTUKaAN U YKa3blBatoT 06bIYHO 3HAYEHUA OTHOCUTE/IbHO
"HyneBon" TOYKM OCLMANOTPAMMbI, 338 UCK/IOYEHMEM MaTeMmaTMyeckoin dyHKumnm FFT,
rae 3HaYeHMs oTCUMTbIBAOTCA OT ypoBHA O Ab.

B perkmme otobpaskeHuns XY Kypcopb! Y MHAMUMPYIOT 3HaYeHMA KaHana 2 (B BOAbTax UK
amnepax).

PYYKM M KHOMKM KypCOpOB

Measure =——

Push to Select
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KpaTKuit cnpaBoYHMK

MporpammHble KHOMKK yNpaBaeHMA Kypcopamm

Tabnuua 18 DyHKLMKM Kypcopos

DYHKUUA

Pexkvm Kypcopos

MonoxXeHue KHONKK/NPOrPaMMHOI1 KHOMKM Ha NepeaHei NaHenu (CM. BCTPOEHHYIO
CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOopMaLmK)

[Cursors] Kypcopbl > Pexkum

2

PeXXMm HacTponKku
KYPCOPOB BPYYHYIO

[Cursors] Kypcopbl > Pexkum, PyuHoit (1 Mcnonb3oBaHMe pyyKu KypcopoB A/1a Bbibopa u
perynvposKu)

Pexkvm Kypcopos
ONA OTCNeXNBAHMA
cUrHana

[Cursors] Kypcopbl > Pexkum, MpuBasKa K curHany

Pexknm Kypcopos
ONA U3mepeHua

[Meas] U3mepeHue (Kypcopbl YKa3biBalOT HA NONOXKEHMSA, UCNONb30BaHHbIE AR NOCAEeAHUX
006aBNEeHHbIX U3MEPEHWIA)

Kypcopbl B pexkmme
ABouYHoro popmata

[Cursors] Kypcopbi > Pexkum, [ BonuHbI

Kypcopbl B pexxume
LecTHaaLaTepuyHor
o dopmara

[Cursors] Kypcopbi > Pexxum, Hex

EamHuupl
n3mepeHuma
Kypcopos X

[Cursors] Kypcopbi > EanHunupbl > Ea. nam. no X (CekyHapl, My, ®asza, OTHoweHue (%))

EamHuupl
n3mepeHuns
Kypcopos Y

[Cursors] Kypcopbi > EauHunupbl > EA. n3m. no Y (basosbiit, OTHOWweHMe (%))
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2 KpaTKuil CnpaBOYHUK

N3mepeHuns

74

C nomolubto KHoMKKM [Meas] U3mepeHus MOXKHO aBTOMATUYECKN BbIMOIHATD
N3MepeHmne CUrHanoB. HekoTopble BUAbI M3MEPEHWIA AOCTYMNHbI TO/ILKO A1 aHA/I0r0BbIX
BXO/IHbIX KaHa/I0B.

Ecnu HeobxoaMman gns N3MepeHUin YacTb CUrHaNa OTCYTCTBYET HA KPaHe Uan
oTobparkaeTca He0CTaTOUYHO YETKO AN1A BbINOAHEHUA U3MepPeHUn (NpUbAN3nTeNbHO
4% nonHoro maclTaba), To oTobpaykaemblii pe3ynbTaT byaeT 6osblUe, MeHbLUE, C
OTCYTCTBYIOLLMMM rPAHNLAMM, MEHbLUEN aMNANUTYAOM (Manblid CUrHAnN), UK cUrHan
bynet obpesaH.

Pe3ynbTaTbl CaMblX MOC/EAHUX M3MepeHMit oTobparkatoTca B 061acTn nHdopmaumm oo
M3MepEeHMAX B MPaBOM YacTu KpaHa.

Kypcopbl BK/tOUYEHbI A1 OTODpaKeHUs NocaegHen U3MepAeMOon YacTi curHana
(KpaMHW1 HUXKHWIA NOKa3aTeNnb B 06/1aCTN U3MEPEHMIA CNpaBa).

O6paboTKa NoNyYeHHbIX AAaHHDbIX

Kpome n3ameHeHMA napameTpoB OTobpakeHus, nocae cbopa AaHHbIX MOXKHO TaKKe
NPOBOAUTL BCE U3MEPEHMA U NPUMEHATL BCE MaTeMaTMyeckne GpyHKkuuu. No mepe
NPOKPYTKKU, MacuTabupoBaHWA, BKIIOYEHWUA U BbIKAOYEHMA KaHaNoB byaert
BbIMO/IHATLCA NepepacyeT USMEPEHNN U MaTeMaTUYECKUX QYHKLUMIA. YBennYeHne m
YMeHbLUeHWe macwTaba cMrHasa c NoOMOLLbIO PYYKU M3MEHEHUs KoapduLUMeHTa
Pa3BepPTKM M PYYKM M3MEHEHWA HACTPOEK BOILT/AeeHNA N0 BePTUKANM NPUBOAUT K
U3MEHEHUIO pa3peLleHuns gucnies. Bo3gencremne Ha paspelleHme matemMaTUyeckmx
bYHKUMI M U3MEepPEHNA MPOUCXOAUT BCAEACTBME TOTO, YTO U3MEPEHMUA U QYHKLUK
NPOBOAATCA U MPUMEHSIOTCA K 0TODpaXKaembIM AaHHbIM.

OnvcaHve eanHULL U3MEPEHMA CUTHANOB MaTEMATUYECKMX QYHKLMI CM. B pa3aene
~n

"EAMHULbBI U3MEPEHUNA CUTHAN0B MaTeMATMYECKUX GYHKLMIA" Ha cTpaHuLe 54.

[Ns cMrHanoB aHa0rOBbIX KaHA/I0B BO3MOMKHO BbINOIHEHME BCEX M3MepeHUit. s
CUTrHA/I0B MaTEMATUYECKMX GYHKUMIA, 3a UCKAtoYeHnem BIN®, BO3MOXKHO nNposeaeHMe
BCEX M3MEPEHMI, Kpome namepeHns "CueTumk". A CUrHanoB maTeMaTUYeCcKmxX
GYHKUMI BN BO3MOXKHO BbINOJAHEHWE OrpaHMYeHHOro Habopa nsmepeHuit. s
BbINMOMHEHUA APYrWX U3MEePeHnit curHana FFT Bocnonib3yiiTech Kypcopamu.
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KpaTKuit cnpaBodHmK 2

Tabnuua 19 OyHKUUKM U3MepPeEHUI

dyHKuMA MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

Tun nsmepeHus [Meas] UsmepeHue > U3mepeHue:

N3mepeHus ¢ [Meas] UsmepeHue > UamepeHue: O6wwmit cHUMOK, lo6aBUTL U3MepeHue

0BLLMM CHUMKOM MO3KHO TaK¥Ke BbINOAHWUTb HAacTPOWKY Ans KHonku [Quick Action] (BbicTpoe geiicteue),

YyTObbI NPY e HaxKaTnM 0TObpParKaNocCh B CN/biBatoLiee OKHO "O6wmii cHUMOK". Cm.
"HacTpoiika kHonku [Quick Action] (BbicTpoe gelicTeue)" Ha cTpaHuue 105.

N3mepeHusn [Meas] UsmepeHue > UsmepeHue: (MonHas amnantyaa, Makcumym, MuHumym, Amnantyaa,
HanpaXkeHuA BepwwuHa, OcHoBaHue, OTKNIOHeHUe, OTpuuaTenbHbil Bbibpoc, CpegHee 3HaveHne, DC RMS,
AC RMS), Ao6aBuTb U3mepeHune

N3mepeHus [Meas] UsmepeHue > U3mepenue: (Mepuroga, YactoTa, CueTumk, ANUTENbHOCTD +,
BpemMeHu OnntenbHocTb -, CKOpocTb nepeaaun B 6utax, KoadpoduumeHT 3anonHeHuns, Bpema
HapacTaHus, Bpems cnaga, 3ageprkka, ®asa), ,o6aBuTb MamepeHue

N3mepeHue "CueTunk" AOCTYNHO, Koraa BbibpaH pexkum 3anycka no GPoHTy nam
OJIUTENIbHOCTU MMNY/bCA, @ UICTOYHUK M3MEPEHUA COBMNAAAET C MCTOYHMKOM 3anycKa.

Moporu nsmepeHuit [Meas] UsmepeHue > Hactpoiiku > Nopor. YpoBHM >

A take: [Analyze] AHanu3 > ®yHKuuK, Mopor. YpOBHU U3MEPEHMUIA.

OKHO n3mepeHusa [Meas] UsmepeHue > HacTpoiiku > OKHO uamep (AsToBbibop, MasHoe, MacwwTab)

C6poc nsmepeHuit [Meas] UsmepeHue > Copoc
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2 KpaTKuil CnpaBOYHUK

TecTpoBaHMe NoO MmacKke

TecTMpoBaHMe No Macke AOCTYNMHO B moaensx ocumnnorpados cepmmn DSOX1000.

TecTMpoBaHMeE NO MacKe NO3BOAAET MPOBEPUTL COOTBETCTBME CUrHANA ONpeagieHHOMY
Habopy napameTpoB. Macka onpegenset 0bnacTb AMcnaes ocumanorpada, 8 KOTOpon
[OOMKEH 0CTaBaTbCA CUrHas, YTOObI COOTBETCTBOBATh BbiOpPaHHbLIM NapameTpam.
CooTBeTCTBME MacKe NPOBEPAETCA MO TOYKAM Ha Bcem aucnnee. TecT No macke
BbINOMHAETCA Ha OTOOPAXKAEMbIX aHaOrOBbIX KaHaNax M He BbINONHAETCA Ha KaHanax,
KOTOpble He oTobparKatoTCs.

Tabnuua 20  OyHKLMU TECTUPOBAHUA NO Macke

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha nepeaHeit naHenm (CM. BCTPOEHHYIO

BK}'IPOHeHMe/BbIK}'IIO‘-I
€Hne TeCTMpoBaHnA
no macke

CMNpaBKy A1A NoNAy4YeHUs AONONHUTENbHOU HdOpMaLK)

[Analyze] AHanus > ®yHKUMK, Pyuka BBOAA O , 4TO6bI BbIOPATH TecT No macke, HaXxkmuTe
PYYKY BBOAA A1 BK/IIOYEHUA UMW BbIK/IOYEHUSA

CraTucTtmka no
Macke

[Analyze] AHanus > CraTuctuka >

MpeKkpaweHne
TeCTUPOBaHMA NO
macke

[Analyze] AHanus > Hactpoiika > 3anyck ao (Bceraa, MrHMManbHOE YMUC/I0 TECTOB,
MuHuUManbHoe Bpemsa, MUHMMabHan CUrMma)

[eicTteue no
olwnbKe
TeCTMUpPOBaHMA No
Macke

[Analyze] AHanus > Hactpoiika > Npu c6oe (Cton, CoxpaHuTb, MeyaTb, U3mepuTtb)

BnokuposKa
NCTOYHMKA
TeCTMpOBaHUA No
macke

[Analyze] AHanus > Hactpoiika > NpuBaska

ABTOMATMYECKOE
co34aHue MacKku

[Analyze] AHanu3 > ABTomacKa >

Cbpoc macku

[Analyze] AHanus > OUMCTUTbMACKY

dannbl macku,
coxpaHeHue/Bbi30B
¢ USB-HaKonuTena

[Save/Recall] CoxpaHeHue/BbI30B > CoxpaHuTb > dopmart, Macka (*.msk)

[Save/Recall] CoxpaHeHune/Bbi308 > BocctaHoBUTL > BocctaH.:, Macka (*.msk)
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KpaTKuit cnpaBodHmK 2

Co3pnaHue/penakTMpoBaHme $hainoB Macku

NoeHTndukatop
¢daitna macku

3aron0BOK MacKu

O6nactn
HapyLleHua
MacKu

®aiin Macku COAEePKUT cneaytolme pasaensl:
e WneHtTndurkatop daitna macku.

® 3aro/I0BOK MacKM.

e 06nacTi HapyLEeHMA MACKMK.

e [laHHble HAaCTPOMKKM ocumanorpada.

NaeHTndnKaTop danna gaHHoM mackm —3to MASK_FILE_548XX.

3aronoBOK MacKkuM npeactasaseT coboit ctpoky cumaosioB ASCIIL. Mpumep: autoMask CH1
OCT 03 09:40:26 2008

Koraa B 3aronoske daiina Macku nmeeTca Katodesoe caoBo "autoMask", dpoHT macku
noaxo4MT No onpeaeneHuto. B npoTMBHOM ciydae GpoHT MacKu onpeaenseTcs Kak
cbo.

ObnacTtb 1

ObnacTb 2

QYMCTHTE

MEGKY

0y
10.0:1

[N Mackn MOXKHO onpeaennTb 4o 8 obnacTeit. VX MOXKHO MPOHYMePOBaTb LiMppamm ¢
1 o 8. B darine .msk oHW MOTyT HaxoauTbCA B 1tl06OM nopsaake. Hymepaums aTux
obnacTteit BbINOHAETCA CBEPXY BHU3, C/IeBA HaMpaBgo.
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KpaTKui cnpaBoYHmK

®alin aBTOMACKM COAepPKUT ABe 0cobbix 0b1acTu: 0b6nacTb, "NpmBaA3aHHY" K BEpXHEN
YyacTu gucnnes n obnacTb, "NpUBA3aHHY" K ero HUKHEN YacTu. BepxHsaa obnactb
0b03HaYaeTca MakCcMmasnbHbiMK 3HadeHnamu Y ("MAX") ana nepsoit n nocneaHein
Touek. HMxHAsR o6nacTb 0603HaYaeTca MUHMMaAbHbIMK 3HaYeHuamn Y ("MIN") ann
nepBoi M nocneaHeln ToYeK.

Homep BepxHel 06aacTi AomKeH H6biTb HAMMEHbLIUM M3 BCeX HOMepoB obnacTel,
nMmetoLmxca B darne. Homep HMxKHen 061acTm 4oaKeH ObiTb HAMBONbLLMM.

Obnactb No 1 npeacraBnaeT coboi BepxHO 061acTb Macku. BeplunHbl B obnactm 1
0603HaYatoT TOYKM BAOb HEKOEWN IMHWUK, KOTOPasA ABAAETCA HUKHUM Kpaem BepxHen
4acTn AaHHOW MaCKM.

AHaNOrMYHoO, BepLMHbI B 061acTH 2 0603HaYatoT IMHWIO0, GOPMUPYIOLLYHO BEPXHWI Kpal
ee HWXHeN YacTu.

BeplwuHbl B paline mackim HopmanusosaHbl. CylecTByeT YeTbipe NapameTpa,
onpeaenAoLIMx cnocob HoPManU3aLUMmn 3HaYEHN .

e X1
o AX
e Y1
o Y2

3TM YeTblpe NapameTpa ONpeaenalTCA B Pa3aesie HacTpoeK ocumanorpada AaHHOToO
dalina macku.

3HauyeHua Y (Kak NpaBuao, HanpAXKeHMe) HOPManmM30BaHbl B daline cornacHo
cnefytolwemy ypaBHeHuMIo:

Ynorm = (Y — Y1)/AY,
roe AY =Y2-Y1.

[ns npeobpasoBaHma 3Ha4YEHUIN Y, HOPMAAM30BaHHbIX B Gaiine macku, B 3HaYeHMs
HaNpPAKEHUA MCNONb3YETCA CAeaytoliee ypaBHeHHe:

Y= (Ynorm *AY) +Y1
roe AY =Y2-Y1.

3HaueHua X (Kak NpaBuao, BpeMs) HOpMaan3oBaHbl B dalisie cornacHo cneaytouiemy
ypaBHEHMIO:

Xnorm = (X = X1)/AX.
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KpaTkuit cnpaBouHmK 2

[Ons npeobpa3oBaHMa HOPMAM30BaHHbIX 3HaYEeHMI X B 3HAYEHWA BPEMEHM
MCNO/b3YETCA CAedyloLlee ypaBHeHue:

X = (Xnorm * AX) + X1

OaHHble  Kntouesble cnosa "setup” 1 "end_setup" (cTosAllmMe B CTPOKe OTAeNbHO) 0603HaYatoT
HaCTPOMKM  Hayano M KoHel, pasaena HacTpoMKK ocumanorpada gaHHoro daana macku. JaHHble
ocumnnorpada  HaCTPOMKKM ocumnnorpada coaepKaT KOMaHbl Ha A3bIKE ANCTaHLUMOHHOIO
NpPOrpaMmMmMpoBaHMA, BbINONHAEMbIE OcLMANOrPadoM NpK 3arpyske Gpaina Macku.

B 3TOT pasaen MoXHO BBECTU Nt06Y0 A0MYCTUMYIO KOMaHay AMCTaHUMOHHOTO
NpOorpaMmmMmMpoBaHUS.

MacluTabupoBaHMe MacKM KOHTPONMPYET NPOLLECC MHTEPMPETALMN HOPMAIM30BaHHbIX
BeKTOpPOB. [locnenHWIA, B CBOLO o4epeapb, yNpaBaaeT NpoLeccoM oTobpaKeHna Macku Ha
aKkpaHe. [lanee npuBeaeHbl KOMaHAbl ANCTaHLMOHHOMO MPOrPaMMMPOBaHMA,
KOHTpOAMpPYtoLLMe MacluTabrpoBaHMe MacKu:

. MIES: SCAL: BI ND 0

. MTES: SCAL: X1 -400. 000E- 06

. MTES: SCAL: XDEL +800. 000E- 06
. MTES: SCAL: Y1 +359. 000E- 03

: MTES: SCAL: Y2 +2. 35900E+00

CosgaHue dpaina macku

Huyke nokasaH gucnnen, Ha KOTOPOM MCNO/Ib3YHOTCA BCE BOCEMb obnacren.
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2 KpaTKui CnpaBOYHKK

10,002

Mpeaen NN

ToMH. HEC T,

WHeepT

YT106bI CO3AaThb 3TY MACKY, HEOOXOAMMO BbI3BaTb CAeAyOLWMIA daina MacKu:
MASK_FI LE_548XX

"Al'l Regions"

/* Region Number */ 1

/* Nunmber of vertices */ 4
-12.50, MAX

-10.00, 1.750

10. 00, 1.750

12. 50, MAX

/* Regi on Nunmber */ 2
/* Nunber of vertices */ 5

-10.00, 1.000
-12.50, 0.500
-15. 00, 0.500
-15.00, 1.500
-12.50, 1.500

/* Regi on Number */ 3

/* Nunmber of vertices */ 6
-05.00, 1.000

-02.50, 0.500

02.50, 0.500

05. 00, 1.000

02.50, 1.500

-02.50, 1.500

/* Regi on Number */ 4

/* Nunmber of vertices */ 5
10. 00, 1.000

12.50, 0.500
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15. 00
15. 00
12. 50

0.500
1.500
1.500

/* Region Nunmber */ 5

/* Nunber of vertices */ 5
-1. 000

-0. 500

-0. 500

-1.500

-1.500

-10. 00
-12.50,
-15. 00
-15.00
-12.50,

/* Regi on Nunmber */ 6

/* Nunmber of vertices */ 6
-1. 000

-0.500

-0.500

-1.000

-1.500

-1.500

-05.00
-02.50
02.50
05. 00
02.50
-02. 50,

/* Regi

on Nu

/* Number of
-1.000

10. 00
12.50
15. 00
15. 00
12.50

I * Regi

PR, OO

on Nu

/* Number of

-12.50,
-10. 00
10. 00
12.50

set up

M N

nber */ 7
vertices */ 5

. 500
. 500
. 500
. 500

nber */ 8
vertices */ 4

-1.750
-1.750

M N

: CHANnel 1: RANGe +8. 00E+00
: CHANnel 1: OFFSet +2. 0E+00
:CHANnel 1: DI SPlay 1

: TI Mebase
. TI Mebase
: TI Mebase
: TI Mebase

. MTESt :
. MTESt :
. MTESt :
. MTESt :
. MTESt :
. MTESt :
. MTESt :

: MODE MAI N

. REFer ence CENTer

: RANGe +50. 00E- 09
:PCSi tion +10. 0E-09

SOURce CHANnel 1
ENABl e 1

LOCK

SCALe
SCALe
SCALe
SCALe

end_set up

1

: X1 +10. OE- 09

: XDELt a +1. 0000E- 09
© Y1l +2. OE+00

:Y2 +4. 00000E+00

KpaTKuit cnpaBoYHMK

OnpeneneHuna Bcex obnacten B paine Mmacki HeoBXOAMMO OTAENATb C MOMOLLbIO
CMMBOA NYCTON CTPOKMK.
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KpaTKui cnpaBoYHmK

0O6nacT MacKi onpeaenstoTca C NOMOLLbI0 KOOPAMHAT HECKOTbKMUX BEPLUMH (X,Y) (Kak
Ha 06bIYHOM rpaduKe B CMCTEME KOOPAMHAT X,y). MaKkcrmanbHoe 3HadyeHne
KOOPAMHaTbl y 0603HaYaeT BEePXHIOK TOUKY MacCLUTabHOM CETKM, @ MUHMMa/bHOE
3HaYeHue KoopamMHaTbl y 0603HaYaeT HUKHIOK TOUYKY MacliTabHOM CeTKM.

lpadrK MacKmM X,y COOTHOCKTCA C MacliTabHOM ceTKoM ocumnnorpada ¢ NOMOLLbIO
KOoMaH/, HacTponkn :MTESt:SCALe.

KoopamHaTHas ceTka ocumanorpada MMeeT TOUKy Hadasla OTcYeTa BpeMeHu (B €8O,
LeHTPanbHOM UM NMpaBoM YacTM 3KpaHa) v ToUKy 3anycka (t=0)/3HadyeHne 3a0epKKM
OTHOCUTE/IbHO OMOPHOTO 3HaYEHMsA. TaKKe KOOPAMHATHAA CETKa MMEET TOYKY
BEPTMKASIbHOIO ONOPHOro 3a3emsneHms O B (CMelleHe OTHOCMTE/IbHO LIEHTPa 3KpaHa).

KomaHzabl HacTpoikmn X1 1 Y1 no3BONAIOT onpeaenmTb OTHOLWEHME Hayana KoopanHat
X,y 061aCTV MacKM K ONMOpPHOM TOUYKe MaclwTabHoM ceTkmn ocumnnorpada t=0 n V=0, a
KOMaHZb! HacTpolkn XDELta 1 Y2 N03BONAIOT ONpeLennTb Ppasmep eguHNUL X Uy
rpaduka.

e KomaHza HacTponkuM X1 no3BosiAeT yCTaHOBUTb BPpEMEHHYO TOYKY Havasa
KOOpAMHaTbI X rpadumKa X,y.

e KomaHAa HacTpoWKkKM Y1 No3BONAET yCTaHOBWTb TOYKY Hayana KoopAMHaThl Mo
BEPTUKANBLHOM OCU Y rpaduKa X,y.

e KomaHzaa HacTponkn XDELta no3BONAET YCTAaHOBUTb NEPUO, BPEMEHMU ANA KaXKA0M
eIMHULLI X.

e KomaHaa HacTponKM Y2 no3BoNsAET YCTaHOBUTb PAcMoNOXeHWe 3HaveHusa y=1 no
BEPTMKaNM Ha rpaduKe X,y (Takum obpasom, Y2 — Y1 asnaeTca 3HadeHnem YDELta).

Mpumep.

e ECcAu Ha KOOpPAMHATHOW CeTKe ToYKa 3anycKa HaxoamTca B nonoxeHun 10 He (ao
ONOPHOW TOYKM LIEHTPa 3KpaHa), a onopHaa ToYKa 3a3eMeHns (CmelleHne)
HaxoAMTCA Ha 2 B HUKe LeHTpa aKpaHa, TO YToObl MOMECTUTb Hadyano KoopauHaT
rpaduka x,y 061acTi MacKku B LEHTPE 3KpaHa, Heobxoanmo BbibpaTh caeaytolime
3HayeHmna: X1 =10 Hc, Y1 =2 B.

e Ecan ana napametpa XDELta yctaHOBNeHO 3HaveHme 5 He, a 4na Y2 ycTaHOBIEHO
3HayeHue 4 B, obnactb mackum ¢ BepwmHamm (-1, 1), (1, 1), (1,-1) n (-1,-1) 6ynet
pacnonaratbca o1 5 He 4o 15 Hcm oT 0 B oo 4 B.

¢ Ecau Havano KoopAuHaT rpaduka X,y 061acT Mackvm nepemectuTs B Touky t=0 1 V=0,
YyCTaHOBMB 3Ha4eHus X1 =0 un Y1 =0, 371 Ke BeplMHbl ByayT onpeaensTb 061acTb oT
-5Hc o SHcmnot-2B oo 2 B.

Ocumnnorpadsl Keysight InfiniiVision 1000 cepuun X - PykoBoACTBO N0 3KCMyaTaumm



Ocumnnorpadsl Keysight InfiniiVision 1000 cepun X - PyKoBoACTBO MO 3KcnAyaTaumm

KpaTKuit cnpaBoYHMK

HecmoTps Ha To, YTO MacKa MOMKET BKKOYaTb A0 8 obnacTei, B O4HOM BEPTUKA/IbHOM
CTON6UE MOXKHO YCTaHOBUTbL He 6bonee 4 obnacten. Ecnv B BepTMKanbHOM cTonbue 4
ob6nactu, oaHy 061acTb HEOHXOAMMO NPUKPENUTL K BEPXHEN TOUKe (C MoMOoLLblo
MaKCMMaIbHOTO 3HAYEHUSA MO OCU Y) U OAHY — K HUXKHEN ToUKe (C NoMOoLLblo
MWHUMANIbHOTO 3HAYEHMsA Mo OCK y).

KaK npoBoAnTCA TeCTMpOBaHME MO Macke? 15 3anycka TeCTUPOBAHMA N0 Macke
ocupunnorpadsl InfiniiVision cozaatot 6asy AaHHbIX pazmepom 200 x 640 ans obnactm
nNpocMoTpa curHana. Kaxaoe nonosxkeHuve B Maccuae 0603HauaeTcsa Kak 061acTb
COOTBETCTBMA UM HECOOTBETCTBMA MacKe. Kaxapli pas, Koraa To4YKa AaHHbIX CUrHana
nonazaeT B 06/1acTb HECOOTBETCTBMA MACKe, PerncTpmpyeTcs owmbka. Mpu Boibope
napameTpa MpoBepuTb Bce No Hase JaHHbIX MacKku NPOBepAETCA Kaxaan BbIbopKa
KayK[L0ro aHa/loroBOro KaHana. [Ins KaxKaoro KaHaaa MOXHO 3apernctTpupoBath bonee
2 MUNNMAPA0B CyHaeB HECOOTBETCTBMA Macke. KONM4eCcTBO NPOTECTUPOBAHHbIX
BbIOOPOK TaKkKe pernctpupyetca U otobparkaetca Kak # of Tests (Ymcno TecTos).

PaspelleHue daina macki MoxeT H6biTb 6onblumm, Yem 200 X 640 6a3bl gaHHbIX. A
oTObpaKeHMn AaHHbIX Gaina Macku Ha 3KpaHe MMeeT MeCTO HEKOTOPOe KBaHTOBaHMe
3TUX AAHHbIX C Le/b0 X COKPaLLEHMS.
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2 KpaTKuil CnpaBOYHUK

LindpoBoi BONLTMETP

(DVHKLI,VIH aHaNn3a LI,VId)pOBOI'O BOJ/IbTMETPA obecneuymBaet N3MepPeHNe HanpAaxeHnAa C
TOYHOCTbIO 4,0 3 3HAKOB M YaCTOTbl C TOYHOCTBIO A0 5 3HAKOB C MOMOLLBIO noboro
aHa/I0roBOro KaHana. NamepeHua LI,VId)pOBOI'O MYZIbTUMETPA HE 3aBUCAT OT pa6OTbI
CNCTEMDI c6opa AAHHbIX ocu,wmorpacba M Npon3Bo4ATCA HEMPEPDLIBHO.

Tabnuua 21 PyHKLMM UMdPOBOro BoNbLTMETPA

DYHKUUA

MonoKeHne KHONKK/NpOrpaMmHOM KHONKKW Ha nepeaHei naHenu (cm. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLK)

BkntoueHune/
BbIK/IlOYEHMe
umopposoro
BO/ILTMETpPA

[Analyze] AHanus > ®yHKUMK, Pyuka BBOAA O , 4TO6bI BbIOPaTh LIdp. BoabTMETp,
Ha)KMWTe PyuKy BBOAA 417 BKAOUYEHUA UIN BbIKOYEHNUA

Pexkxum umeposoro

[Analyze] AHanus > Pex. (MocT. Tok., MocT. ToKk., RMS, Mepem. Tok., RMS, YacToTa)

BO/ILTMETPa Pexkum "YactoTa" TpebyeT BKAOUEHMA TMNA 3anycKa NOo GPOHTY UK NO AANTENBHOCTU
MMMYNbCA, @ UCTOYHUKOM LMbPOBOro BOSLTMETPA U CUTHANA 3anycka A0/KeH 6biTb OAWH K
TOT )Ke aHaoroBbIi KaHal.
BkstoueHune/ [Analyze] AHanus > ABTogMana3oH
BbIk/IO4EHNE ABTOAMANa3oH MOXHO NPUMEHATb, KOTAa BXOAHOM KaHan LndpoBoro BONLTMETPA He
aBTOAManasoHa
ucnonb3yeTca ANs 3anycka ocuuanorpada.
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KpaTKuit cnpaBodHmK 2

AHaNM3 YaCTOTHbIX XapaKTePUCTUK

B mozensx ocumnnorpados ¢ MHAEKCOM G B KOHLLE HOMEpPaA (MMetoLLMX BCTPOEHHbIN
reHepaTop CMrHaa0B) GYHKUMA aHaIM3a YaCTOTHbIX XxapakTepucTuk (FRA) ynpasnset
BCTPOEHHbIM FreHEPaTOPOM CUTHAIOB A5 CBUMMPOBAHWSA CUHYCOMARbHOTO CUrHaa B
onpeAeneHHOM AManasoHe YacToT BO BPEMSA BbINOJHEHUS U3MEPEHUI Ha BXOAE U
BbIXOZE TECTUPYEMOrO YCTPOMCTBa. Mpu KaxKaol YacToTe ycunerue (A) n dpasa
M3MepAIOTCA U 0TOOPAKaoTCA Ha Anarpamme boae amnauTyAHO-4aCTOTHOM
XapaKTEPUCTUKMN.

Mocne 3aBepleHMA aHaM3a YaCTOTHbIX XapPaKTePUCTUK NO AMarpamMme MOXKHO
nepemeLLlaTb MapKep 419 0TOBPaXKEHNA U3MEPEHHbIX 3HAYEHUI ycuneHusa n Gasbl Npu
KaXKA0M 3HaYeHMM YacToTbl. Kpome TOro, MOXKHO HacTPOWTb MacliTab Anarpammel 1
CMelleHne 4Ns rpaduKoB yeuaeHua u dpasbl.

Tabnuua 22 OyHKLMKM aHAM3a YACTOTHbIX XapaKTePUCTUK

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CMNpaBKy A1A NoNAy4YeHUs AONONHUTENbHOU HdOpMaLK)

BkatoueHune/
BbIK/IlOYEHME
aHa/IM3a YacToTHbIX
xapaktepuctuk (FRA)

[Analyze] AHanus > ®dyHKuuK, Pyyka BBoAa O , 4TObbI BbIOGPATL AHA/IN3 YACTOTHOMU
XapPaKTEPUCTUKM, HAXKMUTE PYYKY BBOAA A1 BKIOYEHUS UM BbIKNHOYEHMA

B Ha Bxoge 1 B Ha
BbIXOZE KaHanos
M3MEpPEHNN
TecTMpyemoro
ycTpoicTea

[Analyze] AHanus > Hactpoiika > Bxog, V

[Analyze] AHanus > Hactpoiika > Bbixog, V

MWUH. 1 makc.
3HaYeHWA pa3BepTKH
no yactote

[Analyze] AHanu3 > Hactpoiika > MuH./maKc. yact., Pyuka BBoga O

Amnautyaa
reHepaTopa
CMTHaNoB U
pacyeTHan Harpyska
Ha BbIxoae

[Analyze] AHanus > Hactpoiika > AmMnauTtyaa, Pyuka BBoga 0

[Analyze] AHanus > Hactpoiika > Bbixog, (50 Om, Bbic. umnegaHc)

Toyek Ha gekaay

[Analyze] AHanus > Hactpoiika > Touek Ha gekaay (10, 20, 30, 40, 50)

3anyck aHanmsa

[Analyze] AHanaus > MyckAHanus
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2 KpaTKuil CnpaBOYHUK

Tabnuua 22  OyHKLMM aHaNM3a YaCTOTHbIX XapaKTepUCTUK (NpoaonkeHme)

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

HacTtpoiika
macwTaba un
CMelLeHus
awnarpamm boge

[Analyze] AHanus > Ipadumk > Gain Scale/Gain Offset/Phase Scale/Phase Offset, Pyuka

BBOZA O

Ycunenue, dasza mnam
o0b6a rpaduKa Ha
Avarpamme

[Analyze] AHanus > filuarpamma > Ocumnanorpamma (Ycunenue, dasa, 06a)

ABTOMacwTabuposa
Hue rpadumKoB
ycuneHus v dasbl

[Analyze] AHanus > Mpaduk > ABTomacwiTab

MpocmoTp
N3MepPEHHbIX
3HAYEHUW yCUNeHun
n dasbl

[Analyze] AHanus > NepemectutbMapkep, Pyuka BBOAa 0

CoxpaHeHune AaHHbIX
Ha USB-Hakonutene

[Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHutb > dopmart, [laHHble aHann3aTopa cnekTpa
(*.csv)

86

Ocumnnorpadsl Keysight InfiniiVision 1000 cepumn X - PyKoBOACTBO MO 3KCMAyaTaLmm




KpaTKuit cnpaBodHmK 2

[eHepaToOp CUTHA/IOB

B moaenax ocu,mnnorpad)os, yen HOMep MOAEe/IN 3aKaHYMBaeTCA Ha G, nMeeTcA
BCTpOEHHbIVI reHepatop curHanos. C NOMOLLBIO reHepaTopa CUrHa/I0B MOXKHO J1erKO
CO34aBaTb BXOAHbIE CUTHA/Ibl MPU MPOBEPKE LeNnn C MOMOLLBIO ocu,mnnorpad)a.

Kak 1 HacTpoKkn ocumnnorpada, HaCTPOMKM reHepaTopa CUrHaN0B MOXKHO COXPaHUTb U
BOCCTaHOBUTbL. CM. "CoxpaHeHuMe/BoccTaHOBAEHME (HAaCTPOMKK, SKpaHbl, AaHHble)" Ha
CTpaHuue 97.

Tabnuua 23  OyHKLMUM reHepaTopa CUrHaioB

DYHKUUA

MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha nepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A8 NOJlyYeHUa A0NONIHUTENbHO MHbOopMaLun)

Tun curHana

[Wave Gen] leHep.curHanos > CurHan (CuHyc, MeaHgp, NMuna, UmnynbcHbil, MNocT.
HanpsxeHwue, LLym)

PacyeTHas Harpyska
Ha BbIxoze
reHepartopa
CWUrHanos

[Wave Gen] leHep.curHanos > Hactpoiiku > Bbixoga, (50 Om, Bbic. umneaaHc)

Jlornyeckune
npeaycTaHOBKM
reHepaTopa
CUTHanoB

[Wave Gen] leHep.curHanos > Hactpoiiku > Jloruka Presets > (TTL, CMOS 5,0 B, CMOS 3,3 B,
CMOS 2,5 B, ECL)

MHBepTUpoBaHue
dbopmbl curHana

[Wave Gen] leHep.curHanos > Hactpoiiku > UHBepTMPOBaThb BbIXOA,

[o6asneHune wyma
Ha BbIX0Z,

[Wave Gen] leHep.curHanos > Hactpoiiku > [106. wyma

Moaynaumsa,
BKAtOYeHue/
BbIK/IOYEHNE

[Wave Gen] leHep.curHanos > Hactpoiiku > Moaynauusa > Mogynauus

Bbixog AM [Wave Gen] leHep.curHanos > Hactpoiiku > Mogynaumsa > Tun, AMNAKTYAHAA MOAyNALMA
(AM)

Bbixog FM [Wave Gen] leHep.curHanos > Hactpoiiku > Mogynauus > Tun, YactotHas mogynauua (FM)

Bbixoa FSK [Wave Gen] leHep.curHanos > Hactpoiiku > Mogynauma > Tun, MaHunynauus casurom

yactotbl (FSK)
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2 KpaTKuil CnpaBOYHUK

Tabnuua 23  OyHKLMKM reHepaTopa CMrHanoB (NpogoKeHue)

dyHKLMUA MonoxeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha NepeaHei naHenu (CM. BCTPOEHHYI0

CNpPaBKy A1A NOJlyYeHUA AONO/IHUTENbHOI MHbOoPMaLun)

BocctaHoBneHue [Wave Gen] leHep.curHanos > Hactpoiiku > Mo ymonuaHuioleHepaTop CUrH.
HacTpoekK

reHeparopa

CUrHaNoB no

yMOAYaHUIo
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KpaTKuit cnpaBodHmK 2

3anycK/aekoamMpoBaHne nNociea0BaTe/IbHOM WWHbI

B 3aBMCMMOCTM OT MmoZenn ocuuanorpada, LOCTyNHbI caeaytome GyHKLUN
nocnefoBaTeNbHOIO AEKOAMPOBAHMSA M 3aMycKa C annapaTHbIM YCKOPEeHUEM:

Tun nocnepoBaTeNbHOro AeKOAUPOBAHUA U Mopgenn C

3anycka NuueHsnen
CAN (nokasnbHasn ceTb KOHTPOANEPOB) Mogenu cepum DSOX1000 AUTO

I2C (Inter-IC) Bce mogenu 1000 cepum X EMBD

LIN (KommyT1pyemas NOKaNbHaA CeTb) Mogenu cepun DSOX1000 AUTO

SPI (MocnepoBaTenbHbIV CUHXPOHHbIN Mogaenu cepun DSOX1000 EMBD

nepudepuinHbIn nHTepdeic)

MpoTtokonbl UART (yHMBEpCanbHbIN Bce mogenn 1000 cepum X EMBD
ACMHXPOHHBIV NpYEeMONnepesaTimk),
BKAtoYaA RS232 (pekomeHA0BaHHbIN
cTaHgapT 232)

YTobbl ONpeaennTb, yCTaHOBAEHbI I Ha OCUMANOMPad 3TU ANLEH3NM, HAKMUTE KHOMKY
[Help] CnpaBka > 06 ocuunnorpade.

[na 3aKasa AMLEH3UI NOCNeA0BaTEIbHOTO AEKOAMPOBaHUA NepenaunTe Ha Beb-caiT
www.keysight.com u BbINoNHWUTE NOWUCK NO HOMEpPY NPoAyKTa (Hanpumep, DSOX1AUTO)
AN obpaTUTech K MecTHOMY npeacTaBmTento komnaHum Keysight Technologies (cm.
www.keysight.com/find/contactus).

3anyck Ha OCHOBe NocneaoBaTeIbHbIX AAHHbIX

Korza 3anyck npoucxoamT No HU3KOCKOPOCTHOMY MOC/AeA0BaTENbHOMY CUTHANY
(Hanpumep, 12C, SPI, CAN, LIN n T.4.), 404 NpeaoTspalleHMs aBTOMaTUYECKOro 3amycKa 1
Noay4YeHNA yCTONYMBOTO M306paKeHNA MoxeT NoTpeboBaTbCA NepekoYnTb
aBTOMATMYECKUI PEXMM 3aMyCKa Ha HOPMaJIbHbIA PEXMM. PEXMM 3amycKa MOXKHO
BbIbpaTh, Haxas KHomKy [Trigger] 3anyck, a 3aTem NPOrpammHyo KHOMKy Pexxum.

Kpome Toro, 419 Kask40ro KaHana-mucToYHuKa cneayeT 3a4aTb COOTBETCTBYIOLLMIA
MOPOTOBbIA YPOBEHb HaNpPAXeHUs. [opPOoroBbIf YPOBEHb KaXa40ro CMrHana
nocAeaoBaTeIbHON LWMHbI MOXHO 334aTb B MeHto "CurHanbl". HaskmuTte KHonky [Bus]
LLinKHa, a 3aTem NporpammHyto KHOMKY CUrHanbl.
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2 KpaTKuil CnpaBOYHUK

Tabnuua 24 OyHKUMM 3anycKa/AeKoAMPOBaHUA NOCAEA0BaTE/IbHOM LWNHBI

DYHKUUA

MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

Bkntouenune/ 0
BbIK/IOUEHMEe [Bus] WWuHbI > Bbi6paTb, Pyuka BBOAA , YTO6bI BbIOPATL 3HAUEHME NapameTpa
2
BbIGOP MNocnepoBaTtenbHan WKUHA, HAXKMUTE MPOrPaMMHYIO KHOMKY Bbi6paTb nan pyyky Beoga 4.1s
NOCAEA0BaTENbHO BKJ/IIOYEHUS MW BbIKIOYEHNA
LUNHbI
Pexxum O - N "
nocneaoBaTeNbHOR [Bus] LLunKHa > MpoTokon, Pyyka BBOAA (CAN', I2C, LIN ', SPI", UART/RS232)
LWKHBbI Bo BCTPOEHHOM crpaBKe Mo nporpaMmmHoit KHonke MPOTOKOA ecTb onucaHme CMrHanos
[AeKoanpoBaHus.
3anyck [Trigger] 3anyck > Tun 3anycka, lLnHa 1
nocnefoBaTenbHOM
LUNHbI

* PexuMbI CAN, LIN u SPI gocTtynHbl ToNbKO B mogensx cepuun DSOX1000

3anyck/nekoamposarne CAN

B ocumnnorpacdax cepmm DSOX1000 dyHKUMIO 3aMyCKa U AEKOAMPOBAHMUSA MO CUTHANAM
nocnenoBaTesibHOM WKHbI CAN MOMKHO BKAHOUMTL NPU Haan4ymm nmueHsnmn AUTO.

[na nHTepnpeTaumm CUrHanoB AeKOAMPOBAHNA CM. BCTPOEHHYIO CMPaBKy Mo
NPOrpaMmMHONM KHomMKke Pexkum.

Tabnuua 25 ®dyHKUMM 3anycKa/gekoamposaHua CAN

DyHKUMNA

MonoeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha nepeaHei naHenu (Cm. BCTPOEHHYI0

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

HacTpolika curHana
CAN

MNocne BbIbOpa NociefoBaTENBHOM WKHbI U peXUMa nocnefoBatesibHon WwnHbl CAN
HaXmuTe KHonKy [Bus] LLMHa > CurHanbl >, 4To6bI OTKPbITL MeHto curHanos CAN. B stom
MEHIO MOKHO BbIBpPaTb KaHa/l MCTOUYHMKA ocumanorpada AN M3MEPEHUA CUrHaMa U
noaxoasllee NoporoBoe HanpsKeHue 414 UCNOAb30BaHUA NPU AeKoAMPOBaHUM/3anycKke
CUrHaNa, a TakKe AN Apyrux GyHKUMI curHana.

CKopOCTb Nepenaumn
baHHbIX CAN

[Bus] LLnHa > CurHanbl > CKopocTb, Pyyka BBOAA 0
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Tabnuua 25 ®dyHKUMKM 3anycka/aekoamposaHua CAN (npogonkeHue)

dyHKUMA MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

KoHTponbHasA Touka 0
CAN [Bus] LLInHa > CurHanbl > KOHTP. TOUKaA, Pyyka BBOAA

MonapHocTb/TvN

curnana CAN [Bus] LWunHa > CurHanb! > CurHan, Pyyka BBO,EI,aO (Rx, Tx, CAN_H, CAN_L, AnddepeHuman

(L-H), AnddepeHuman (H-L))

Cuetumkm CAN [Bus] LLunHa > C6poc CANCueTumkn

CueTunKkmM paboTatoT, gaxe ecau ocumnnorpad octaHosneH (c60p AaHHbIX He BedeTcA).

Mpu 3anNoAHEHNN NaMATU Ha CYEeTYMKe oTobparkaeTca coobleHne MEPEMNO/IHEHUE.

3anyck CAN [Trigger] 3anyck > Tun 3anycka, LLinHa 1 (CAN)

[Trigger] 3anyck > 3anyck: (SOF - Hauano naketa, U yaaneHHoro nakerta (RTR), U/, naketa
AaHHbIx (VRTR), N yoaneHHOro naketa uav nakeTa gaHHblx, U nakeTa AaHHbIX U AaHHbIE,
MNakeT c owmnbKoW, Bce owmnbru, OwmnbKa noaTBepaeHUA, MaKkeT neperpysku)

[na curHanos 3anycka, ANA KOTOPbIX MOXHO yKa3aTb W/ nakeTa unm sHavyeHna AaHHbIX,
HaxkmuTe KHonky [Trigger] 3anyck > Butbl >, 4To6bl OTKPbITL MeHto 6uToB CAN, B KOTOPOM
MOXHO BBECTU HeobXxoAnMble 3HaYEHUA.

3anyck/gekoamposaHue 12C

Bo Bcex ocumnnnorpadax 1000 cepun X yHKLMIO 3anycKa U AeKoaMpoBaHMa no
CUTHaNam NnocneaoBaTeNbHOM WHbI 12C MOXKHO BKAKOUYNUTL MPU HAANYMKU INLEH3NM
EMBD.

[na nHTepnpeTaumm CUrHanos AeKoAMPOBAHWA CM. BCTPOEHHYIO CNPaBKy No
NPOrpaMMHOM KHOMKe Pexum.
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Tabnuua 26  dyHKUMK 3anycKa/aekoanposaHus |12C

DYHKUUA

MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

HacTpolika curHana
12C

Mocne Bbibopa NocneaoBaTENbHOM WWHBI U PEXMMA NOCAeA0BaTeNbHOM WHBI 12C HakmuTe
KHOMKY [Bus] LUnHa > CurHanb! >, 4To6bl OTKPLITb MEHIO CUrHaN0B |2C. B 3TOM MEHH0 MOKHO
BbI6PaTb KaHa/bl UCTOYHMKA ocuuanorpada 4na UsMepeHus Nocnef0BaTe/IbHbIX TAKTOBbIX
CUIHAN0B N CUTHANOB NocaefoBaTeNbHbIX AaHHbIX. MOXHO TakXe yKasaTb nogxogalime
Noporosble HaMPAXKEHUA, KOTOpble He0bX0ANMO NCNOb30BaTb ANA CUTHANOB NPU
AEeKOANPOBaHUM U 3anycKe.

[OnuHa appeca 12C

[Bus] WWunHa > AnunHa aap (7 6uT, 8 6UT)

3anyck 12C

[Trigger] 3anyck > Tun 3anycka, LLnxa 1 (12C)

[Trigger] 3anyck > 3anyck: (Ycnosue Havana, YcnoBume octaHoBKK, OTcyTCTBYET
noarsep:kaeHue, Agpec 6e3 noars, Mepesanyck, CunTtbiBaHMe AaHHbIX EEPROM,
MakeT(Hayano:aAp7:cunT:NOATB:AaHHbIe), MaKkeT(Hayano:aap7:3an:NoATB: AaHHbIE),
MNakeT(Hay:aAp7:cyT:NOAT:AaH:NOAT:AaH2), NaKeT(Hay:aAp7:3an:NoOAT: AaH:NOAT:AaH2),
3anucb no 10 6uT)

[nA cMrHanos 3anycka, 418 KOTOPbIX MOMKHO YKa3aTb aApec Wn 3HaYeHMA AaHHbIX, UMEIOTCA
[OMNONHUTENbHbIE NPOrPaMMHbIE KHOMKM, KOTOPbIE MOXKHO MCMO/b30BaThb A8 BBOAA
HeobXoAMMbIX 3HaYEHUNA.

3anyck/nekoanposanue LIN

B ocumnnorpacdax cepmm DSOX1000 dyHKUMIO 3aMyCKa U AEKOAMPOBAHUSA MO CUTHANAM
nocsenoBaTesIbHOM WHbI LIN MOKHO BKAHOUMTL MPU Haanymm nmueHsnm AUTO.

[Ns MHTepnpeTaumm CUrHanoB AeKOAMPOBAHNA CM. BCTPOEHHYIO CPaBKy Nno
NpPOrpaMmMHON KHomnKke Pexkum.

Tabnuua 27 dyHKuMK 3anycka/aekoamposaHus LIN

DYHKUUA

MonokeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenm (CM. BCTPOEHHYIO

CMNpaBKy ANA NoNAy4YeHUs AONONHUTENbHOU HdOpMaLK)

Hacrtpoitka curHana
LIN

Mocne BbI6GOpa NocneoBaTeIbHOM LWWHBI U PEXMUMA NOCNEA0BaTENbHON WKHBI LIN HaxmuTe
KHOMKyY [Bus] LLIMHa > CurHanbl >, 4TOObI OTKPbLITb MeHI0 cUrHanoB LIN. B 3Tom meH0 MOXKHO
BbI6PaThb KaHaM UCTOYHMKA ocumnnorpada 41a U3SMEePEHUA CUrHana U noaxoasiee
NOPOroBoe HanpsXeHWe 419 UCMO/b30BaHUA NPU AEKOAUPOBAHUM/3aMNYCKe CUTHANA, @ TaKkKe
Ana apyrux GyHKUMIA cCUrHana.
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Tabnuua 27 dyHKUMKM 3anycKa/aekoamposanua LIN (npogonxkeHue)

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

CKopocCTb nepegayn
OaHHbIX LIN

[Bus] lLnHa > CurHanbl > CKopocTb > CKopocTb, Pyyka BBOAA O

KoHTponbHas ToukKa
LIN

[Bus] LlLuKHa > CurHanb! > T. BbI6OPKYU, Pyyka BBOAA O

Crangapr LIN

[Bus] WwuHa > CurHanb! > CraHgapt, Pyuka BBoga O (LIN 1.3, LIN 2.X)

MpepbiBaHue
CUHXPOHM3auum LIN

[Bus] LlLuKHa > CurHanbl > Sync Break, Pyuka BBoga O (>=11,>=12,>=13)

OtobpaxeHue
yeTHocTn LIN

[Bus] LLInHa > KOHTP. YeTH.

3anyck LIN

[Trigger] 3anyck > Tun 3anycka, LuHa 1 (LIN)

[Trigger] 3anyck > 3anyck: (Sync — Sync Break, W, — W/, naketa, N[ v aaHHble — U nakeTa u
JAaHHble, Ow. KOHTP. YeTH., Ow. KOHTP. CyMMa)
[N cMrHanos 3anycka, 419 KOTOPbIX MOXHO YKa3aTb M/, nakeTa UM 3Ha4eHUA AaHHbIX,

MMEIOTCA AOMONHUTE/IbHbIE MPOrPAMMHbIE KHOMKK, KOTOPble MOXHO MCMOb30BaTh A4/1A
BBOAA HEOOXOAMMbBIX 3HAYEHUN.

3anyck/nekoamnposarue SPI

B ocumnnorpacdax cepmm DSOX1000 dyHKUMIO 3aMyCKa M AEKOAMPOBAHMUSA MO CUTHANAM
noc/enoBaTeIbHOM WWHbI SPl MOKHO BKAKOYMTL MPU HaAM4YMmM anueHsnmn EMBD.

[na nHTepnpeTaumm CUrHanoB AeKoAMPOBAHMA CM. BCTPOEHHYIO CMPaBKy Mo
NPOrpaMmMHONM KHomMKke Pexkum.
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Tabnuua 28 DdyHKuMM 3anycka/aekoamposaHus SPI

dyHKuMA MonoskeHne KHOMKM/NPOrpaMMHOM KHOMKM Ha NnepeaHei naHenmn (CM. BCTPOEHHYIO

CNpaBKy A/ NONYYEeHUA JONONHUTENbHOW MHpOPMaLMK)

HacTpolika curHana Mocne BbIbOpa NOC/NEA0BATENILHOM WWHDBI U PEXMMA NOCNeA0BaTENbHOM WKHbI SPl HaxkmuUTe
SPI KHonKy [Bus] LLnHa > CurHanbl >, 4Tobbl OTKPbITb MEHIO CUrHaNoB SPI. B 3ToM MeHto nmetoTcs
OTAeNIbHble NPOrPaMMHbIe KHOMKM U NOAMEHIO ANA 33alaHNA KaHa/0B UCTOYHMKA
ocumnnorpada ana curHanos TakT. curHan, MOSI/MISO u CS (curHan obpaleHus K
MMKPOCXeME) U NOPOTroBbIX HaNPAXKEHUN.

APUMEYAHMUE. 2-kaHanbHble ocumnnnorpadbl cepun DSOX1000 noaaepkusatoT
3-nposoaHyto wuHy SPI. Ana curHanos MOSI n MISO npuHyguTenbHO 3a43at0TCA O4MHAKOBbIe
napameTpbl. B npuHUMNE MOXKHO M3MePATb OAMH UAU APYrOi CUTHan.

C nomoLLbo NPOrpaMMHOI KHOMKM OTO6pPasnTb MOXKHO 0TOBPA3UTL UK CKPbITb
MHOOPMALLMIO O HACTPOIKE CUTHANA U AMArPaMMy CUHXPOHM3ALMUN.

CuHxpoHu3auma SPI 0
[Bus] LLinHa > CurHanbl > CS > CMHXP. no, Pyyka BBOAA (~CS — HeT curHana obpaleHus

K MUKpocxeme, CS — curHan obpateHun K mukpocxeme, TaiiM-ayT TakT.cUrHana)

Pasmep cnosa SPI [Bus] LLinHa > Pa3amep cnoBsa

Mopsgok 6utos SPI [Bus] LWLnHa > Mopagok (MSB, LSB)

3anyck SPI [Trigger] 3anyck > Tun 3anycka, LuHa 1 (SPI)
[Trigger] 3anyck > Hactp. 3an. > Tun 3anycka ([JaH. Bbix. Bea,., BX. Bea. (MOSI))

C NOMOLLbIO AOMNONHUTENBbHbIX NPOrpamMmMHbIX KHOMOK MOXXHO YKa3aTb YMCNO ouT AaHHbIX N
3HaYeHue KaxXgoro 6uTa.

3anyck/pekoanposarHmne UART/RS232

Bo Bcex ocumnnnorpadax 1000 cepun X yHKLMIO 3anycKa U AeKoaMpoBaHMa no
curHanam nocnenosatenbHol wWuHbl UART/RS232 MOMKHO BKIKOUUTL MPU HANUYMM
anueHsnmn EMBD.

[na nHTepnpeTaumm CUrHanos LeKoAMPOBAHWA CM. BCTPOEHHYIO CNPaBKy No
NPOrpaMMHON KHoMKe Pexum.
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Tabnuua 29 ®dyHKUMKM 3anycKa/aekoamposarHna UART/RS232

DYHKUUA

HacTpoiika curHana

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

Mocne BbibOpa NOCAeA0BATE/IbHOW WWHbI U PEXKMMA Nocaef0BaTeIbHoW wnHbl UART/RS232

UART/RS232 HaXmuTe KHoMKy [Bus] LLKHa > CurHanbl >, 4To6bl OTKPbITL MeH0 curHanos UART. B atom
MEHI0 MOXHO BbI6paTb KaHa/ibl UCTOYHWMKOB ocLuanorpada ana nsmepeHna curdanos Rx un Tx
1 noaxogsAllee NOPOroBOe HAaNPAMXKEHNE ANA KaXA0ro U3 HUX.

KoHurypaumsa Mocne BbibOpa NOC/AEA0BATE/NbHOW WWHbI U PEXKMMa NOCAeA0BaTe/IbHOM WwnHbl UART/RS232

wunHbl UART/RS232

HaymuTe KHonKy [Bus] LLIMHa > HacTpoiika >, 4To6bl OTKPbITb MEHIO HAaCTPOMKK WKHbI UART.
B 5TOM MeHI0 MOKHO BbIBpaTb KaHa/bl UCTOYHUKOB ocumnnorpada ana MUsSMepeHnUs CUrHanoB
Rx 1 Tx 1 nogxoaALLee NOporoBoe HanpaxXeHne ANA KaXKaoro U3 HuX.

Yucno but 0

UART/RS232 [Bus] LLinHa> Hactpoiika > butbi#, Pyuka BBOAa (5,6,7,8,9)

YeTHOCTb O

UART/RS232 [Bus] WunHa > Hactpoiika > KOHTp. YeTH., Pyyka BBoAa (YeTHbIh, HeyeTHbIR, HeT)

CKopocTb nepenayun O

AaHHbIX UART/RS232 [Bus] LLinna > HacTtpoiika > CkopocTb > CKopocTb, Pyyka BBOAa

MonApHOCTb WKWHBI 0

UART/RS232 [Bus] LLinHa > HacTpoiika > MonapHocTb, Pyyka BBOAA (Idle low, Idle high)

Mopaaok 6utos O

UART/RS232 [Bus] LLinHa > HacTtpoiika > Mopaaok, Pyyka BBoga (LSB, MSB)

OcHoBaHue O

oTOBpaKeHUs [Bus] LLinHa > HacTpoiiku > OcHoBaHue, Pyyka BBOAA (Hex, ABonyHbiit, ASCII)

UART/RS232

CUHXPOHM3aLmA 0

UART/RS232 [Bus] LUuHa > HacTpoiiku > CUHXp-uuMA, Pyuka BBOAA (BbIKA., 8-6UTHOE
LWecTHaALaTepUyHoe 3HayeHne)

CyeTumkm [Bus] LLnKHa > Hactpoiiku > C6poc UARTCueTunkmu

UART/RS232

CueTumKmM paboTatoT, gaxe ecau ocumnnorpad octaHosneH (c60p AaHHbIX He BedeTcA).

Mpw 3aN0NHEHMM NAaMATU Ha cYeTYMKe oTobparkaeTca coobuweHne MEPENO/THEHUE.
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Tabnuua 29 dyHKUMKM 3anycKa/aekoamposanHna UART/RS232 (npoaonkeHue)

dyHKLMUA MonoxeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha NepeaHei naHenu (CM. BCTPOEHHYI0

CNpPaBKy A1A NOJlyYeHUA AONO/IHUTENbHOI MHbOoPMaLun)

3anyck UART/RS232 | [Trigger] 3anyck > Tun 3anycka, LUuHa 1 (UART/RS232)

[Trigger] 3anyck > Hactp. 3an. > 3anycK (HayanbHbit 6uT Rx, CTonosbiit 6UT RX, [aHHble RX,
Rx 1:aaHHble, Rx 0:4aHHble, Rx X:aaHHble, HayanbHbIn 6UT TX, CTonosbii 6UT Tx, [aHHblie TX,
Tx 1:gaHHble, Tx 0:gaHHble, TX X:AaHHble, OwmnbKa yeTHOCTM Rx nam Tx)

[na curHanos 3anycka, ANA KOTOPbIX MOXHO YKa3aTb 3HaYeHMA JaHHbIX, UMetoTcA
[ONONHUTENbHbIE MPOrPaMMHbIE KHOMKM, KOTOPblE MOXXHO UCMONb30BaTb A/1A YKa3aHuA
DYHKLMKN CpaBHEHMA [AHHbIX, 3HAYE€HWI JaHHbIX, OCHOBAHWA 3HAYEHUI JaHHbIX
(wectHaguaTepuyHoe nnan ASCII) n cueT N-Horo nakeTa.
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CoxpaHeHne/BocCcTaHOBAEHME (HAaCTPONKM, SKPaHbl, AaHHbIe)

HacTpoWiku ocumnnorpada, onopHbie CUrHasbl U Gaitibl MacKM MOXKHO COXPAHUTbL BO
BHYTPEHHEW NamATU ycTpoincTBa Uam Ha USB-HakonuTene ansa nocneaytouero
MCNONb30BaHMUA. MOXKHO TaK»Ke BOCCTAHOBWTb 3aBO/CKME HACTPOMKM MO YMOSYAHMIO.

CoxpaHsATb M306parkeHnsa skpaHoB ocumanorpada Ha USB-HakonuTene MoXKHO B
dopmate BMP nnm PNG.

CobpaHHble AaHHble CUTHAN0B MOXHO COXPaHATL Ha USB-HakonuTene 8 daitne co
3HaYeHMAMM, pazaeneHHbiMm 3anaTbimm (CSV), a Takke B dopmate ASCII XY 1 ABOMYHOM
dopmarte (BIN).

TaKke MmeeTca KomaHaa 6e30nacHoM OYNCTKM BCEW SHEPrOHE3aBUCUMOI BHYTPEHHEN
namat ocumanorpada.

Tabnuua 30 PyHKLMM coxpaHeHUA/BbI30Ba

DyHKUMNA

MonoeHne KHONKM/NPOrpaMmMHOI1 KHOMKM Ha nepeaHei naHenu (Cm. BCTPOEHHYIO

CoxpaHeHue dpainnos
HACTPOWKM,
n306paxKeHui
3KpaHa, AaHHbIX
curHana, dpainos
MacKu

CNpaBKy A/ NONYYEeHUA JOMNONHUTENbHOW MHpOPMaLMK)

[Save/Recall] CoxpaHeHune/Bbi308 > CoxpaHUTb >

[na coxpaHeHUa HacTPOEK, M306parKEHNIN AUCNIeA UM AaHHbIX MOXKHO TaKXKe HaCTPOUTb
KkHonKy "[Quick Action] BbicTpoe aeiictBue". Cm. "HacTtpoiika KHonku [Quick Action]
(BbicTpoe aeicteue)" Ha cTpaHuue 105.

CoxpaHeHue dpainos | [Save/Recall] CoxpaHeHune/Bbizos > CoxpaHutb > Popmart, Hactpoiika (*.scp)
HacTpoMKK Haxkatb gnaCoxpaHutb

CoxpaHeHue [Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHutb > dopmar,

nsobpaxeHnii e 8-6uTHOe pacTpoBoe usobparkeHue (*.bmp)

3KpaHa

e 24-6uTHOe pacTpoBoe usobpaxkeHue (*.bmp)
* U3obpaxeHue PNG 24 6uta (*.png)
Hactpoiiku >

e [laHHble HacTp.

* WUHB KOOpA ceTK

e Manutpa (Lset, OTTeHKM ceporo)
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KpaTKui cnpaBoYHmK

Tabnuua 30 OyHKLMKM coxpaHeHMUs/Bbl30Ba (NpoaonKeHue)

DYHKUUA

MonoskeHne KHOMKK/NPOrpaMMHOI KHOMKMW Ha NnepeaHeit naHenu (CM. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLmK)

CoxpaHeHme AAHHbIX
CUurHanos

[Save/Recall] CoxpaHeHne/Bbi3os > CoxpaHutb > Popmar,
e [laHHble CSV (*.csv)

e [NaHHble ASCII XY (*.csv)

e [laHHble MHOTOKaHa/bHbIX cUrHanos (*.h5)

e [1BouuHble gaHHble (*.bin)

Hactpoiiku > Npeaen (cBeaeHuns o cnocobe BbI6Opa YMCNA TOYEK AAHHbIX A1 COXPAHEHUSA
cM. B pasgene "YnpasneHve annHoi" Ha cTpaHuue 98)

CKOPOCTb COXPAaHEHMSA AaHHbIX CUrHAI0B 3aBMCUT OT BbibpaHHOro popmarta: BIN=camblit
6bicTpbili, ASCI XY=cpegHuit, CSV=camblil Mea/IeHHbIN.

BbicTpoe
COXpaHeHWe Ha
USB-HaKonutenb

[Save to USB] Coxp Ha ycTp-Be USB (Koraa napameTpbl COXpaHeHuUs Ha ycTpoictee USB
3agaHbl B MeH1o [Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHeHue)

BbI30B HacTpoek,
barinos macku nnam
OMOPHbIX CUTHANOB

[Save/Recall] CoxpaHeHune/BbI30B > BoccTaHOBUTL > BOCCTaH.:

Bbi3oB ¢alinos
HACTPOMKM

[Save/Recall] CoxpaHeHue/Bbi3oB > BocctaHoBUTL > BoccTaH.:, Hactpoiika (*.scp)

3aBoackue
HACTPOMKM No
YMONYaHuIo

[Save/Recall] CoxpaHeHune/BbizoB > Mo ym./yaan. > 3asoackuello ymonuaHuio

be3sonacHas oumcTKa

[Save/Recall] CoxpaHeHune/Bbi30B > Mo ym./yaan. > besonacHas ounCTKa

YnpaBneHne ANNHOM

98

MapameTp Mpepen A0OCTyNeH Npu COXpaHEHUM AaHHbIX B dannax dopmata CSV, ASCII XY
nnu BIN. OH onpeaenseT YUC0 TOYEK AaHHbIX, BbIBOAMMbIX B COXPaHAEMbIN dalin.
CoxpaHALTCA ToNbKO 0TOBparkaemble TOUKM JAaHHbIX.

MaKcrmaibHOE KOIMYECTBO TOYEK AAHHbIX 3aBUCUT OT CAEYOLLNX yCﬂOBVIl‘/JIZ

e BbinonHaeTca v B HacToAwee Bpems cbop AaHHbIX. Ecan npouenypa cbopa AaHHbIX
OCTaHOB/IEHA, AaHHble NOCTYNatoT M3 HeobPabOTaHHOM 3aNUCK NONYYEHHbIX AAHHbIX.
Ecnv npouesypa cbopa AaHHbIX BbIMOAHAETCA, AaHHbIE NOCTYNAOT M3 3anuncu
N3MepeHMA MeHbLIEro pasmepa.
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e OcTaHoB/eH v ocumnnorpad ¢ nomollbto KHomnok "[Stop] Cron" nan "[Single]
OAHOKpaTHbI 3anycK". Bo Bpems BbiNonHeHWA cbopa AaHHbIX NamATb pasaensercs
[0/15 NOBbIWEHNA CKOPOCTM 06HOBAEHWNA CUrHana. MpK BbINOAHEHWUM OANUHOYHOWM
npoueaypbl cbopa AaHHbIX UCNONb3YETCH BECb 06BEM NaMATK.

e CKO/IbKO KaHa/10B U3 napbl BKAtoYeHo. (KaHanbl 1 1 2 — 310 oaHa napa.) Bo Bpems
BbINONHEHMA cOOpa AaHHbIX NaMATb AeNUTCA MeXAy NapaMu KaHaoB.

e BK/tOYEHbI OMOPHbIE CUTHANbI UK HET. [115 0ToBpaXKeHUa ONopHbIX CUTHAIOB
Tpebyetca namaATb ocuuanorpada.

e BratoyeHa GYHKUMA CETMEHTMPOBAHHOM NaMATK ([OCTYNHan B MOAENAX Cepum
DSOX1000) nnu HeT. Mpun BbiNOAHEHUM COOPa AaHHbIX NaMATb ocuManorpada
pa3aenneTca Ha yKasaHHOE YMC/I0 CEerMeHTOB.

e HacTpoiika BpemeHu/aeneHns pasepTkM (CKOPOCTb pa3BepTku). Mpn ycTaHoBKe
60/1ee BbICOKOIM CKOPOCTU Ha AMchaee 0TobparkaeTcs MeHble TOYEK AaHHbIX.

e [lpu coxpaHeHnn aaHHbix B dain dopmata CSV npenenbHOE YNC/IO TOUYEK COCTABASET
50000.

Mpy HeOHXOAMMOCTU MOXKHO MCMO/b30BaTb NapameTp "Mpeaen" Ans NnpopexmnsBaHma
OaHHbIX no cxeme "1 13 n". Hanpumep: ecan ona napametpa MNpeaen 3a4aHo 3HayeHMe
1000 v oTobpaskaeTca curHan anmMHoi 5000 ToYeK, YeTbipe U3 KaXKdblX NATU TOYeK OyayT
yaaneHs! ana 3anmcu B dann 1000 ToYek AaHHbIX.
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2 KpaTKuil CnpaBOYHUK

[MeyaTb (3KpaHbI)

MOXHO pacneyaTaTb 3KpaH NOAHOCTBIO, BK/KOYAA CTPOKY COCTOAHMA U MPOrpammHble
KHOMKK, Ha npuHTepe USB.

HacTtpoiika npuHTepa USB:

1 Noakntounte npuHTep USB Kk ocHoBHOMY nopTy USB Ha nepeaHelt naHenw.

2 YT1ObbI OTKPbITH MEHIO HACTPOMKM NPUHTEPA BbIMONHUTE CAeaytolne AeNCTBUA:
* Haxmute kHorKy [Save/Recall] CoxpaHeHune/Bbi30B > Meuatb.

* bBblcTpan neyatb ObicTpoe aerictaume ([Utility] Yrunutbl > BbicTp.peiict >
DeiictBue, BbicTpana neyatb); 3aTem HaxkmunTe HacTpoiiku.

MporpammHble KHOMKM B MEHIO HAaCTPOMKM NPUHTEPA 3aTeHEHbI (HELOCTYMHbI), MOKa
MPUHTEP HE MOAK/IOYEH.

Tabnuuya 31  OyHKLMM MEHIO HAaCTPOMKM NPUHTEPA

dyHKLUA MonoKeHne KHONKK/NPOrpaMmHOM KHONKKW Ha nepeaHel naHenu (cm. BCTPOEHHYIO

CMpaBKy ANA NoNy4YeHUs AONONHUTENbHOU HdOpMaLK)

Bbibop npuHTEpa Meyvatb Ha, (NpuHTEp)

MapameTpbl neyaTtu Mapamertpbl,

e [laHHble HAaCTPOIKK

* MHBepTMpPOBaTb LBETA KOOPAMUHATHOM CETKU
* [opaua cTp.

¢ AnbbomHas

LiseTHas neyaTb uan | Nanutpa, (LiseT, LWkana ceporo)
neyaTb B OTTEHKAxX
ceporo

lMeyaTb TekyLLero Hakatb gnalleyatb
n3obpaxkeHus Ha
3KpaHe

[ns ogHOKpaTHOM neyaTtu n3obpakeHnsa Ha aKpaHe, Koraa NPUHTEP HAacTPOeH (M B
KayecTse HbICTPOro AeicTeMA BbIbpaHO BbICTpasA Nevartb), NPOCTO HAXKMUTE KHOMKY
[Quick Action] BbicTpoe geiicTBue.
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O6HOBNEHHbIM CMMCOK NPUHTEPOB, COBMECTMMbIX C ocumanorpadamu InfiniiVision,
A0CTyneH Ha Beb-canTe www.keysight.com/find/InfiniiVision-printers.
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2 KpaTKuil CnpaBOYHUK

HacTponkn ytmant

B aTOW rnaBe npmMBeneHO onucaHune GyHKUUA yTUAKT ocumnnorpada.

Tabnuua 32  dyHKUMKM ocumnnorpada

dyHKUMA Mono)XeHue KHONKN/NPOrPamMMHO KHOMKU HA IMLLEBOI NaHenu (CM. BCTPOEHHYIO CNPaBKy

ANA NONyYeHUA AO0NOIHUTENbHOK MHOoPMaLun)

HacTpoliku [Utility] YruauTtel > UHTepdeiicbl >

BBOAa-BbIBOAA MonyunTb JOCTYN K ocumanorpady u/mMam ynpasnsats UM MOXKHO YAAIEHHO C MOMOLLbIO MOPTa

ycTpoictea USB Ha 3aaHei naHenu (KBagpaTHbIii nopT USB).

MoacoepuHATe KOMMbIOTEP K NOPTY ycTpoicTea USB, ToNbKo Korga ocumnnorpad BblKAOYEH
WK Korga ocumanorpad NONHOCTLIO 3arpy3uaca v paboTtaeT. EC/IM BbINONHUTL 3TO
coeanHeHWe BO BpeMs 3arpysku ocuunnorpada, nosasutcs ownbka "Ycrponcteso USB He
pacnosHaHo".

JlononHuTenbHble cBeAEeHUA CM. B pyKosodcmee o rnpocpamMmupoBaHUro.

Oucnetuep dainos [Utility] YruauTtel > NpoBogHUK >

M3 BHYTpeHHeN dalinoBoit cuctembl u3 Katanora "\User Files" MoHO 3arpy3uTb daiinbl
HaCTpoWKK ocumnnorpada (M3 10 mectononoxKeHuit) unm Gpannbl Macku (13 yetbipex
MECTOMONOXKEHNI).

C nogkntoyeHHoro USB-HaKonNUTENA MOXKHO 3arpy»KaTtb ¢paliibl HACTPOMKK, Galiibl MacKM,
daiinbl iMueHsuu, dainsl obHoBAEHUA MUKponporpamm (*.cab), dainbl meTkun 1 T.4. Kpome
TOro, ¢ NoAKAoYeHHOro USB-HaKoNUTeNsa MOXHO yaanaTb Gpainbl. Cm. Takxe
"USB-HakonuTenn" Ha cTpaHuue 104.

MpamoyronbHbIi nopT USB Ha nivueBoi naHenu sisnsetca pasbemom USB cepum A, K
KOTOPOMY MOXHO nogxntodate USB-HakonuTenu n npuHTepsbl.

DyHKUMM [Utility] Ytunutbl > NapameTtpbl > HacTpoiiku > PacTaHyTb,

pacwwperua B/aen. | o1 zeman

e OT ueHTpa

Mpo3payHble GoHbI [Utility] YTuauTtel > NapameTtpbl > HacTpoiiku > Mpo3payHbiii,

DKpaHHaA 3acTaBKa [Utility] YtuauTtel > NapameTtpbl > HacTpoiiku > IKp. 3acTaBKa

HacTpoliika [Utility] YTuauTtel > NapameTtpbl > HacTpoiiku > ABToMacwTtab,

aBTomacluTaba

OTmeHa [Utility] YruauTbl > MapameTpbl > HacTpoiiku > ABTomacwtab > OTmeHuTb ABTOMacLITab
aBTomacluTaba
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KpaTKuit cnpaBodHmK 2

Tabnuua 32 OyHKUMK ocumnnorpada (NpoaonKeHue)

DYHKUUA

MonoskeHue KHONKM/NPOrpaMMHOM KHOMKU Ha IMLLEBOM NaHenu (CM. BCTPOEHHYIO CNPaBKY

ANA NONyYeHUA AO0NONIHUTENbHOK MHOoPMaLun)

EbICTpaﬂ OThajKa

[Utility] YruauTtel > NapameTtpbl > HacTpoiiku > ABToMacwitab > BbicTp. oT1agKa

aBTOMmacliTaba

KaHanbl ans [Utility] Yruautbl > NapameTpbl > HacTpoiiku > ABTomacwtab > KaHanbl (Bce KaHanbl,
aBTomaclwTabuposBa | TonbKo oToBparkaemble KaHasbl)

HUA

Pexkum cbopa
[AaHHbIX B mpouecce
aBTomacwTabnposa
HUA

[Utility] YruauTtel > NapameTtpbl > HacTpoiiku > ABTomacwtab > Pexxum cbopa
(Mcnonb3oBaTb HOPManbHbIN peskum cbopa AaHHbIX, COXpPaHWUTb pexkum cbopa AaHHbIX

Yacel ocumnnorpada

[Utility] YruauTtel > Napamertpbl > HYacobl >

Tarim-ayT MeHto
NPOrpammHbIx
KHOMOK

[Utility] YruauTtel > Napametpbl > Menu Timeout

CurHan Gen Out

[Utility] YruauTtel > NapameTtpbl > [lONOAHUTENbHDIN > BbiXop, reH,
¢ 3anyck
e Macka

¢ WaveGen

3awmTa
Nnonb30BaTeNbCKOW
KanMbpoBKHM

[Utility] YruauTtel > NapameTtpbl > flononHuTenbHblit > Cal Protect

Monb3oBaTesnbcKan
KanmMbpoBKa

[Utility] Ytuautbl > Cepsuc > 3anyckKannbposKku

MNopaeprkka
obcnyRunBaHma

[Utility] Yrunutbl > Cepsuc

CM. TakKe Pykosodcmeo no obcayxcusarutro ocyunnozpagos Keysight InfiniiVision 1000
cepuu X. B pykoBoacTBe No 06CNy:KMBaHMUIO NPUBEAEHbI TaKXKe Cedylolye npoueaypbl:

e QuucTKa ocumnnorpada
e [lpoBepKa rapaHTWUIMHOrO CTaTyca v cTaTyca nocnerapaHTUItHOro 06CayKMBaHUA
e O6pauteHue B Keysight (www.keysight.com/find/contactus)

e Bo3Bpart npubopa
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2 KpaTKuil CnpaBOYHUK

Tabnuua 32 OyHKUMK ocumnnorpada (NpoaonKeHue)

DYHKUUA

MonoskeHue KHONKM/NPOrpaMMHOM KHOMKU Ha IMLLEBOM NaHenu (CM. BCTPOEHHYIO CNPaBKY

ANA NONyYeHUA AO0NONIHUTENbHOK MHOoPMaLun)

IMLEBOW NaHenm

CocTosHue [Utility] YTuauTtbl > Cepsuc > CoctoaHneKannbposku
Nonb30BaTeNbCKOWM

KaMbpoBKHK

Camonposepka [Utility] Yrunutbl > CepBuc > 3anycKkanMarHocTuku
obopyaoBaHua

CamonpoBepKa [Utility] YruauTtbl > Cepeuc > luarHoctukanepes.naHenm

06 ocumnnorpade

[Help] CnpaBeka > 06 ocumunnorpade

OTob6parkaemble cBeAeHNUA: HOMeP MOAENU, CEPUIHbLIA HOMEP, MON0Ca MPOMYCKAaHUA, BEPCUSA
NpPOrpaMmHoOro obecrneyeHuns U yCTaHOBNEHHbIE INLLEH3UN

A3bIK nHTEpdelica
nosnb3osartens

[Help] Cnpaeka > f13bIK

USB-Hakonutenu

104

[ns co3gaHna Katanoros Ha USB-Hakonutesie BOCMO/b3yNTECh KOMMbIOTEPOM.

C ocumnnorpadom coBmectimo 6obwnHcTBO USB-Hakonutenen. OfHaKo HEKOTOpbIEe
YCTPOMCTBA MOTYT HE NMOAAEPHKMBATLCA, UTO AeNaeT UX YTEHME M 3aMUCh Ha HUX
HeBO3MOKHOM. USB-Hakonutens cieayet oTGopmMaTMpoBaTh A1A GaiioBOM CUCTEMbI
FAT nnn FAT32.

Koraa USB-Hakonutenb noakatodeH K nopty USB ocumnnorpada, npu ero YTeHUM Ha
ANCIIee MOXKET HEHAL0NTo 0TOBPa3UTbCA HEHONBbLLOKW 3HAYOK B BUAE YETbIPEXLLBETHOTO
KPY*KKa.

Mepen oTkNtodeHMem USB-Hakonutens "nssnekaTb" ero He Tpebyetcs. MpocTo
ybeanTecs, 4TO BCe 3anyLleHHble onepaumm ¢ Gainnamm BbINOMHEHbI, U OTKAOYNUTE
yCTpoWcTBO OT nopTta USB ocumnnorpada.

He cneayeT noakntoyaTb ycTporicTtea USB, onpeaensemble Kak 0bopyaoBaHue Tuna, Tak
KaK 3TM YCTPOMCTBA HECOBMECTMMbI € ocumanorpapamu InfiniiVision cepum X.
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HacTtpolika kHonku [Quick Action] (BbicTpoe aelictene)

C nomolubto kHonku [Quick Action] (BbicTpoe aelicTBue) npocTbie NoBTOPAOLLIMECH
[OENCTBMA MOXKHO BbINOMHATL HaXKaTMeM OAHOM KHOMKK.

Tabnuua 33  PyHKLMM BbICTPOrO AENCTBUA

dyHKuMA MonokeHue KHONKM/NPOrpaMMHOM KHONKU Ha IMLLEBOM NaHenu (CM. BCTPOEHHYIO CNPaBKy

ANA NONyYEeHUA AONONHUTENbHOW UHPOPMaLUK)

Hactpoiika [Utility] YruauTbl > BbicTp.aeiict > feiicteue,
6bICTPOro AencTens e BN
¢ BbICTpoe M3mepeHUue BCeX AaHHbIX

e BbICTpbIii C6POC CTAaTUCTUKM NO MacKe — CM. pasgen "TecTMpoBaHuMe No macke" Ha
CTpaHuue 76.

e BbicTpaa neyatb — cM. pasgen "Meyatb (3KkpaHbl)" HA cTpaHuue 100.

® BbicTpoe coxpaHeHue — cM. pasgen "CoxpaHeHue/BoccTaHOBNEHNE (HAaCTPOMKM, SKpaHbl,
AaHHble)" Ha cTpaHuue 97.

® BbICTpOe BOCCTaHOBAEHUE
e BbICTPbIN 3aXBaT M306paXkeHuUA

® PexXum 6bICTPOro 3anycKa — cM. pasgen "Pexum 3anycka, cBAsb, NoAaBAeHMe,
3aJepikKa" Ha cTpaHuue 62.

® BbicTpan o4MCTKa 3KpaHa

BbinonHeHune [Quick Action] BbicTpoe geiictBue
bbicTporo aencTema
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2 KpaTKuil CnpaBOYHUK

TexHUYEeCcKMe XapaKTepUCTUKM

O6HOB/IEHHbIE TEXHNYECKME XapaKTePUCTUKK ocumanorpados 1000 cepun X cm. no
appecy www.keysight.com/find/1000X-Series
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KpaTKuit cnpaBoYHMK

YcnoBuA oKpyKatoLein cpeapi

2

OKpyKatowwan Mcnonb30BaTh TONIbKO BHYTPU NOMELLEHUS.

cpepa

TemnepaTtypa Pabouan: ot 0 °C go +50 °C

ORpyatoLen XpaHeHwue: o1 -40 °C go +70 °C

cpepbl

BnarkHOCTb Bo Bpems aKkcnayaTaumu: Ao 95% (oTHocuTenbHas), 6e3 KoHAeHcaumMmn Npu
Temnepatype o +40 °C aimHenHoe ymeHbleHne 1o 50% npu Temnepartype
+50 °C
Mpu oTCyTCTBMM 3KCNyaTaumm: 1o 90% (oTHocUTeNbHasA) Npu
Temnepatype Ao +65 °C (6e3 KoHAeHcaunm)

BbicoTa Hag, Pabouan: o 3000 m

ypoBHEM MOpA

XpaHeHue: go 15300 m

Kateropwmsa [JaHHbIN NPoAYKT NpUcnocobieH ana NMTaHWA OT CETU, COOTBETCTBYIOLLEN
nepeHanpsXeH | BTOPOW KaTeropuu nepeHanpssKeHus, YTo XapaKTepHo A7 060pya0BaHus,
ns NOZKNOYAEMOTO C NMOMOLLbIO Kabens u LWTencenbHON BUKK.

CreneHb Jonyctrma akcnnyaTayusa ocuunnorpados InfiniiVision 1000 cepun X B
3arpAsHeHus OKPYKaloLWMX cpeaax co CTeneHbto 3arpasHeHmna 2 (nam 1).

Onpegenexua CreneHb 3arpasHeHuns 1. OTCyTCTBME 3arpA3HEHUA AN HaIMYMe TONIbKO
cTenexHn CNlyYalHbIX CyXWX, HENPOBOAALLMX 3arpsA3HeHnin. Ha paboTy npmubopa
3arpasHeHun TaKue 3arpasHeHuns He BAUAIOT. MpMmep: YncTana KoMHaTa uan opucHoe

NoMmelLleHWe C KOHTPOIMpyemol aTmocdepoli.

CrteneHb 3arpAsHeHuns 2. OBbIYHO TO/IbKO CyXOe HenposogsLlee
3arpasHeHue. M3peaKa MOXKeT BO3HMKATb BpEMEHHasA NPOBOAMMOCTb,
Bbl3blBaemas KOHZeHcaumen 3arpasHeHnin. Mpumep: obbluHan cpesa
BHYTPU MOMeELLEHMA.

CTteneHb 3arpAsHeHnA 3. BO3HMKHOBEHME NPOBOAALLMX WU CYXUX
HENPOBOAALLMX 3arPA3HEHUI, CTAHOBALLMXCSA NPOBOANUMbIMU U3-33
oXnaaemon KoHaeHcauuu. Mprumep: 3aKpbiTan BHELLHAA cpeaa.

3asAB/IeHne O COOTBETCTBMM

3aABaeHNA O COOTBETCTBMM NPOoAyKTOB Keysight MOXHO HaliTK Ha Beb-CTpaHuLe:
www.keysight.com/go/conformity
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2 KpaTKuil CnpaBOYHUK

MpobHMKM 1 NnprucnocobnenHuns

CnncoKk NpobHMKOB 1 NPUCNOCO6ieHMI, COBMECTUMbIX C ocumanorpadammu 1000 cepmm
X cm. B cneuundmrKkaumm Ha Beb-CTpaHuLLe no agpecy:
www.keysight.com/find/1000X-Series

Mockonbky pasbem BNC ocupmnnorpados 1000 cepun X He OCHaLLEH KONbLOM,
npeaHasHayeHHbIM 4NA onpeseneHna NpobHMKa, KO3GOULIMEHT 3aTyXxaHNA NPOBHMKA
cneayeT 3a4aTb BpyyHyto. Cm. "HacTpolika napameTpoB NpobHKKa aHas10roBoro
KaHana" Ha cTpaHuue 45.

CMm. TakKe  [lono/sHUTE/IbHBIE CBEAEHMA O NPOBHMKax U NpUcnocobaeHnax CMm. Ha Beb-caitTe
www.keysight.com:
e PyKkoBOACTBO MO BblI6OPY NPO6HMKOB M npucnocobieHmnii (5989-6162EN)

e CrnpaBOYHbI IMCTOK TEXHUYECKUX AaHHbIX A/ PYKOBOACTBA MO BbI6OPY NPO6HUKOB
n npucrnocobnernin ocumnnorpada InfiniiVision (5968-8153EN)

¢ VHbOpMaLMio O COBMECTUMOCTH, PYKOBOACTBA, 3aMevaHua No NPUMeEHEHMIO,
cneumdurKaumm, pyKoBoacTea no Bbibopy, mogenu SPICE n apyryto nHGopmaLmio o
NPoBHUKax ocLumANorpadoB MOXKHO HalTK B LieHTpe pecypcos No NpobHMKam Ha
Beb-cTpaHuue www.keysight.com/find/PRC
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KpaTKuit cnpaBodHmK 2

ObHoBneHua ana NO 1N MUKPOMNPOrpaMmm

Keysight Technologies BbinyckaeT 0O6HOBAEHWNSA A4 MPOrPaMMHOTO U
MMKponporpammHoro obecnevenua. na noncka obHosaeHn ocumnnorpada BeeanTe
B aApecHol cTpoke Beb-bpaysepa agpec www.keysight.com/find/1000X-Series-sw.

[ns npocmoTpa ceeaeHnin 06 ycTaHOBAEHHOM NPOrPAMMHOM U MUKPOMPOTPaMMHOM
HaxmuTe KHonKky [Help] CnpaBka > 06 ocuunnorpade.

Mocne 3arpysku daina 06HOBAEHUA €0 MOXKHO NOMECTUTb Ha USB-HaKkonuTe b, 3aTem
3arpy3uTb B ocumanorpad ¢ nomollbto gucnetyepa dannos (cm. pasaen "Hactpoiiku
yTMAnT" Ha cTpaHuue 102).
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2 KpaTKuil CnpaBOYHUK

OduumanbHoe yBeaoMAEHNE

Ta6bnuua 34 CropoHHee NO

MporpammHoe
obecneueHune

No 7-zip

OnucaHue U uHbopmauua 06 aBTOpCKUX NpaBax

Copyright (C) 1999-2016, Uropb Masnos

ﬂuueHauﬂl

GNU LGPL +
orpaHuyeHue unRAR

BubnnoTtekn Boost
Libraries

Copyright © 2008, Beman Dawes, Rene Rivera

JlnueHsuna Boost
(BSL-1.0)

dopmat HDF5

dopmat HDF5 paspabortaH rpynnoit The HDF Group m
HauMoHaNbHbIM LLEHTPOM NPUKNALHBIX NPOrpaMm A/1A
CynepKoMMbIOTEPOB NPU YHMUBepCUTETE WTaTa MnnuHolic B
YpbaHe u LamneriHe.

Copyright 2006-2016, The HDF Group.

Copyright 1998-2006, NMoneunTenbcKUin COBET yHUBEPCUTETA
NnnuHoiic.

JInueHsma BSD Ha
NPUAOXKEHUA C
OTKPbITbIM UCXOAHbIM
Ko4oM

Bubnunoteka libmspack

Copyright: © 2003-2013, Stuart Caie

[ns nonyvyeHns UCXOAHOTo Kofa MOXKHO 0bpaTuTbes B Keysight
WUAW K CTOPOHHeMy nocTaBmKky. KomnaHua Keysight Baumaer
KOMWCCUOHHbIE B pazmepe GpaKTUYeCcKMx 3aTpaT Ha
npesfocTaB/ieHne NepBOMCTOYHMKA.

CraHgapTHaa
obuiecTBeHHasn
NMueH3na
OrPaHNYeHHOro
NPUMEHEHUA NN
CTaHAApTHanA
obuiecTBeHHasn
NIMLEH3MA Ha
61bnunoTtekn sepcum
3.0 (LGPLv3)

Bubnunorteka libpng

Copyright (c) 1998-2002,2004,2006-2016, Glenn Randers-Pehrson
(Bepcms 0.96 Copyright (c) 1996, 1997, Andreas Dilger)

(Bepcms 0.88 Copyright (c) 1995, 1996, Guy Eric Schalnat, Group
42, Inc.)

CneuymanbHas
nueHsus libpng

OpenNETCF Smart
Device Framework

Copyright (c) 2001-2014 Tacke Consulting, LLC

JnueHsua MIT

Bubnunoteka TCLAP Copyright (c) 2003, Michael E. Smoot NnueHsma MIT
time_ce Copyright (C) 2002, Michael Ringgaard. Bce npaBa 3aluuLLeHbI. NnueHsma MIT
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KpaTKuit cnpaBodHmK 2

Ta6bnuua 34 CropoHHee MNO (NnpogonkeHue)

MporpammHoe Onucanue u nipopmauma 06 aBTOPCKMX NpaBax Nuuensna®
obecneyeHue
3arpy3umnk U-Boot (C) Copyright 2000 - 2013, Wolfgang Denk, DENX Software CTaHAapTHas
Engineering, wd@denx.de. obuiecTBeHHasn
[na nonyyeHns MCXOOHOTO Koga MOXKHO 0bpaTuTbea B Keysight muensna GNU (GPL
WK K CTOPOHHeMy nocTaBmKky. Komnanusa Keysight saumaer unn GPLs. 2)
KOMMUCCUOHHbIE B pasmepe dpaKTUYEeCKMX 3aTpaT Ha
npenocTaBieHne nepBonCTOYHMKA.
Bubnnoteka ABTOpPCKMe NpaBa Ha ¢ana NnpuHaanexkar cosgatento daina. NnueHsuma MIT
WCELIBCEX ABTOpPCKMe NpaBa Ha ¢aiinbl, CO3aaHHbIe AN NepBoi Bepcum
npoekta WCELIBCEX npuHagnexat komnaHuu Taxus S| Ltd. ((c)
2006, Taxus S Ltd., http://www.taxussi.com.pl).
JononHutenbHyto MHGOPMaLMIO CM. B KOMMEHTAPMU B 3aro/ioBKe
ncxoaHbIxX daiinos.
Bubnwnorteka zlib Copyright (C) 1995-2013, Jean-loup Gailly u Mark Adler Nnuensus zlib
1311 IMLEH3UK pasmeLleHbl Ha Beb-caliTe pykoBoacTsa no ocumanorpadam Keysight InfiniiVision no agpecy
www.keysight.com/find/1000X-Series-manual.
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2 KpaTKuil CnpaBOYHUK

MapKuMpoBKa NpoayKTa N HOpMaTUBHaA MHGOPMaLMA

Ha ocumnnorpadax 1000 cepun X MCNoNb3YIOTCA Ceaytoume CMMBO/IbI.

OnucaHue

o
s
2
-]
<)
S

BHuMaHue — PUCK NOpPaXKeHnA aNeKTPUYeCKUM TOKOM

BHUMaHWe — cM. CONYTCTBYIOLLYIO AOKYMEHTALMIO

3TOT CMMBOJ YKa3bIBAET Ha OTAE/bHbIN CHOP INEKTPUYECKOro 1
3/1eKTPOHHOro 060pyA0BaHUA B COOTBETCTBUM C 3aKoHOM EC oT 13
asrycrta 2005 r. Bce aneKTpuyeckoe v aNeKTpoHHoe obopyaoBaHue
3anpelLLaeTca BblbpacbiBaTb BMeCTe C ObITOBbIMU OTXOAaMMU, A
cnepyeT OTNPaBAATbL HA yTUAM3aUMIO (cnpaBoyHas anpexktusa WEEE
2002/96/EC).

It > >

YKasblBaeT Nepuos BpeMeHH, B TeYEHNE KOTOPOTo He OKUAAETCA

‘40' yTeUKa MW Pa3oKEHNE 31EMEHTOB C ONaCHbIMM MW TOKCUYHbIMM

BeuwecTtsamum BO BpemMma HOpMa/ZibHOro MCNO/1b30BaHUA. PacueTtHbIN
CPOK 3KCnayaTaunn AaHHOIo n3aenna CoCtaBnAaeT CoOpokK neT.

3Hak RCM aBnaeTca 3aperncTpupoBaHHbIM TOBAPHbIM 3HAKOM
@ YnpasneHua no cBA3N U CpeacTBam MaccoBoi MHGopmaumm
ABCTpanuu.
C E |CES/NMB-001 3Hak CEUHBHFIETCH 3aperncTpMpoBaHHbIM TOBAapPHbIM 3HAaKOM
ISM GRP 1-A Esponelickoro cotosa.

ccr.keysight@keysight.com

ICES / NMB-001 Cet appareil ISM est conforme a la norme NMB du
Canada. 9Ta MapKMPOBKaA YKa3bIBAET, YTO NPOAYKT COOTBETCTBYET
KaHaACKOMY CTaHAapTy AN 060pyA0BaHUA, KOTOPOe ABAAETCA
MCTOYHMKOM nomex (ICES-001).

70 TaKKe CMMBOA NPOAYKTA Knacca A MPOMbILLIEHHOMN Hay4HOM U
meanumnHckon rpynnsl 1 (CISPR 11, ctaTba 4).

3HakK CSA aBnaeTca 3aperncTtpupoBaHHbIM TOBAapHbIM 3HAKOM
SP® KaHagzcKkown accoumaumm mexayHapoaHbIX CTaHA4APTOB.
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KpaTKuit cnpaBodHmK 2

Cumson OnucaHue
[E 3Hak cepTudmKaumm KOxHo Kopewn yKasbiBaeT Kog,
MSIPREMLKst. NAeHTUOUKATOPA MAPKMPOBKM, KOTOPbIN MMEET Cieaytownii
1A15150 dopmar:

MSIP-REM-YYY-Z27777777777777.
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2 KpaTKuil CnpaBOYHUK
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[peaMeTHbIN yKas3aTe b

Cumsonbl
"CDUSB, yctpoiicteo CD", 104

A

AM (amnnautyoHas mogynsaums),
BbIXO4, reHepaTopa curHanos, 87

D

DVM (undpoBsoit BonbtmeTp, 84
DVM (undposoii BonbtmeTp), 84

E

Ext Trig B KauecTBe BX0o4a CMrHana no
ocnZ, 41

F

FM (4acToTHaa Moaynsaums), BbIXO4,
reHepartopa curHanos, 87

FRA (aHanu3 4acToTHbIX
XapaKkTepucTuk), 85

FSK (MaHunynauma casurom
YacToTbl), BbIXOZ reHepaTtopa
curHanos, 87

G

Gen Out, TectTupoBaHue no
macke, 103

U

USB, nssneyeHue yctpoiicrtea, 31
USB-HaKonuTtenb, 31

Z

Z-raweHune, 41

A

aBTO4MANa30H, uMdpoBoi
BOAbTMETpP, 84

AsTomacwTtab, otmeHa, 102

ABTOMacwTabupoBaHue, 19

aBTomacwrabupoBaHue
oTobparkaembix KaHanos, 103

ABTOMacwTabmpoBaHue, oTmeHa, 19

aBTOMaTUyecKne nsmepenus, 74

aBTOMaTMyecKoe cos3faHue
Macku, 76

ABTOHacTpoiiKa, bMN®, 48

ABTOHacTpoitka, BN (Amnautyaa),
BN® (daza), 54

aBTOpCKoe npaso, 2

anbbomHas nevatb, 100

amnep, eguHULA n3mepeHuna, 46, 64

AMMNINTYAa reHepaTopa CUrHaos,
aHa/IN3 YacTOTHbIX
XapaKTepuctuk, 85

amnauTygHas moaynauus (AM),
BbIXO4, reHepaTopa curHanos, 87

aMNNTYAHO-4aCTOTHaA
XapaKTepucTuKka, 68

AHanus cermeHToB, 66

QHa/IN3 YaCTOTHbIX XapaKTEPUCTUK
(FRA), 85

AHanorosble GUALTPbI,
HacTpolKa, 48

aHasIoroBbIlM KaHas, 3aTyxaHue
npobHuka, 46

aHasIoroBbI KaHas, HacTpoliKa, 43

aHHOTauuna, nobasneHune, 58

b

6e3onacHasA o4ncTKa, 98
6enbiit wWym, nob6aBNEeHWE Ha BbIXOA,
reHepatopa curHanos, 87
61bnnoTeKka MeToK no
ymon4yaHuio, 58

610KMpPOBKa UCTOYHMKA,
TecTMpoBaHue No macke, 76

BN® (Amnantyaa), 6N (dasa),
eAVHULbI U3MEPEHUA No
BepTuKanu, 54

BbIcTpas ocTaHOBKa
nsobpaxenma, 105

6bicTpas oT1agKa
aBTomaclutaba, 103

BbicTpaa nevatb, 105

BoicTpoe aevicteune "boicTpan
nevatb", 100

BbicTpoe n3mepeHue Bcex
LaHHbIX, 105

BbicTpoe coxpaHeHue, 105

6bICTPOE COXpaHeHWe Ha
USB-HaKkonuTenb, 98

BbicTpbIi BbI30B, 105

BbICTpbIl cOPOC CTAaTUCTUKM NO
macke, 105

BbicTpbIl cbpoc 3KpaHa, 105

B

BepHbep, KaHan, 29

BEpPCUA MPOrpamMmmMmHOro
obecnevenua, 104

BepTMKaNbHOe pacwmpeHue, 29

Becb aucnnen, onopHasa 0-¢dasa
dyHKumK BN (dasa), 54

BK/ItOYeHune, 15

BK/tOYEHMe KaHana, 29

BNAXKHOCTb (YC/I0BUA OKpYKatoLLel
cpeapbl), 107

BHELLHee 3anomMuHalolLee
ycTporicteo, 31

BHELUHMI 3anyck, 64

BHELLUHMI 3anycK, BXOLHOM
mmnegaHc, 64

BHELUHMI 3anycK, AnanasoH, 64

BHELLHMI 3anycK, eauHULbI
npobHuka, 64
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MpeaMeTHbI yKasaTesb

BHELLHMI 3anycK, 3aTyxaHue
npobHuka, 64
BHELUHMI 3anyck, nopor, 64
BO/bT, eANHMLA n3mepeHun, 46, 64
BpeMeHHol pexum, 41
BpemeHHoM pexum XY, 41
BPEMEHHOM peXxunm KadeHusa, 41
BPEMEHHOM PeXXnm NPoKpyTKM, 41
Bpems, 103
Bpems 3a4epKkn, 41
BpemsA HapacTaHuA
ocunnnorpada, 69
BpeMA HapacTaHus,
ocuunnorpad, 69
Bpems HapacTaHua, curHan, 70
BpeMA NoAroTOBKM,
CermeHTMpoBaHHaA NamaTb, 66
Bpems, NoAroToBKa
CErMEHTUPOBAHHON NamATH, 66
BCTPOEHHAA cnpasBKa, 35
Bxopg, curHana BHewWwHero 3anycka, 29
BY-3arpaxageHue, 63
BblbOp 3HaueHul, 24
Bbl6op npuHTepa, 100
BblbOp, 3HaYeHua, 24
BbIBOA TECTUPOBAHMUA NO MacKe, 103
BbI3oB, 105
BbI30B dainoB macku, 76
Bbi30B $aitNIoB HacTpPoMKK, 98
BbI30B, bbicTpbili BbI30B, 105
BbIK/NtOYaTeNb NuTanHusa, 15
BbICOTA Haj, ypoBHEM Mops (ycnosus
OKpyKatoLLen cpegpbl), 107
BbIXOZ, reHepaTopa CUrHanos
wyma, 87
BbIXOZ, reHepaTopa CUrHaNO0B, CUrHan
Gen Out, 103
BbIxoa, Gen Out, 103
BbIXOZAHOM CUrHan reHepaTopa
NOCTOSAHHOTO TOKa, 87

r

rapaHTma, 2

rapaHTUMHbIE TEXHUYECKME
Xapaktepuctukum, 106

rayccosa aMnanTyAHO-4acToTHaA
XapaKTepucTmKka, 68

rawenue, 41

reHepatop curHanos, 87

reHepaTop CUrHanoB, TUN
curHana, 87

rpagychbl, eANHULBI U3MepPeHUA
WwKanbl dyHKumm BN (Pasa) no
BepTuKanu, 54

lpaduK ycuneHua Ha gnarpamme
aHa/M3a YacToTHOM
XapaKTepucTnkum, 86

lpadukK da3bl Ha gnarpamme
aHa/M3a YacToTHOM
XapaKTepucTnkum, 86

il

LaHHble aHaNM3a YaCTOTHbIX
XapaKTepUCTUK, coxpaHeHune, 86

LaHHble O4HOKPATHOTO 3anycKa, 26

OaHHble CUTHANoB, coxpaHeHune, 98

pata, 103

LEeKoaoMpOBaHUe, nocnenoBaTesibHan
wwuHa CAN, 90

LeKoanpoBaHuMe, nocsiegosBaTtebHan
wwuHa I°C, 91

LeKoAnpoBaHuMe, nocienoBaTebHan
wwuHa LIN, 92

LeKoaoMpoBaHUe, nocnenoBaTesibHan
wwuHa SPI, 93

LeKoanpoBaHuMe, nocsiegoBaTtebHan
wwuHa UART/RS232, 94

neumbensl, eauMHNLLBI U3MepeHnn
WKanbl GyHKummM Mo
(AmMnauTtyaa) no Beptukann, 54

neumnbensl, eaUHNLLBI U3MepeHnn
WKanbl GyHKumm MNP no
BepTuKaau, 48

OelcTBMe No oWnbKe, TeCTUpOBaHNe
no macke, 76

[Ouarpamma boae, aHanM3 4acTOTHbIX
XapaKTepucTuk, 86

[OwnanasoH, BN®, 48

[OwnanasoH, BN® (Amnautyaa), Mo
(daza), 54

[OManasoH, BHELWHWI 3anyck, 64

LUCKpeTu3aums, obwme
csepeHusa, 67

aucnetyep ¢ainnos, 102

ONvmHa agpeca 1°C, 92

ANunHa agpeca, 12C, 92

E

eaVHULbI U3MepPeHus KoapouLmeHTa
C nomoLblo Kypcopa X, 73
eaVHULbI U3MepPeHUs KoapduLmeHTa
¢ nomoubto Kypcopa Y, 73
eANHULbl U3MepeHna Kypcopos, 73
EAvHWUBI U3MepeHnAa No BEPTUKANN,
bNo, 48
EAnHMUBI U3MepeHnA No BEPTUKANM,
BN (Amnautyaa), 6N
(daza), 54
eanHULbI n3mepeHusa ¢asbl ¢
nomoLbo Kypcopa X, 73
EAMHMLBI U3MepeHUA WKanbl
dyHKUMKM BN no septnkanm, 48
eanHULbI 3MepeHus, Kypcop, 73
eAUHULbI U3MEepPEeHUs,
maTemaTmyeckan dyHKuma, 54
eaUHULbI U3BMepPEeHUs, NPobHuK, 46
eaVHULbI U3MepeHus, NPOBHUK
BHeLHero 3anycka, 64
eauHULbI NPObHUKA, 46

3

3aBoOfCKME HAaCTPOMKM Mo
ymon4yaHuio, 98

3arpysKka ¢anna, 102

3a4epXkKa, 63

3anucb namepeHua, 98

3anyck UART/RS232, 96

3anyckK Ao, Tect no macke, 76

3anyck no sugeocurHanam, 61

3anycK No gANTeNbHOCTU
umnynbca, 61

3anycK No A/IMTeNbHOCTU
nepexo4HOro npotecca
nepeaHero/3agHero ¢poHTa, 61

3anycKk No UMNynbCcHOW nomexe, 61

3anyCcK NO HapyLWEHMIO HACTPOMKMN U
yaepkaHusa, 61

3anycK No OTKNOHeHUto, 61

3anycK no nakerty, I*’C, 92

3anyck no ¢ppoHTy, 61

3anycK no wabnoHy, 61

3anycK nocsiefoBaTelbHOM
WuHbl, 61,90

3anycKk cbopa aaHHbIX, 26, 38
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3anyck wuHbl CAN, 91

3anycK WuHsbl 1°C, 92

3anyck wuHbl LIN, 93

3anyckK WuHol SPI, 94

3anycK, BHEWHKUI, 64

3anycK, 3afepXkKa, 63

3anyckK, onopHas 0-¢asa ¢yHKUMK
BMN® (dasza), 54

3anycK, nocnefoBaTesibHanA WKHA
CAN, 90,91

3anycK, nocaeAoBaTeibHaA WKHaA
12C, 91,92

3anycK, NnocneaoBaTe/ibHanA WWHa
LIN, 92,93

3anycK, nocnefoBaTesibHanA WKHA
SPI, 93,94

3anycK, nocaefoBaTeibHanA WKHa
UART/RS232, 94, 96

3anyck, pexkmm/ceasb, 62

3anyck/aekoavMposaHue
nocnenoBaTeNibHOM WKHbI, 89

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
CAN, 90

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
12C, 91

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
LIN, 92

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
RS232/UART, 94

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
SPI, 93

3anycK/aekoamposaHue
nocnenoBaTeIbHOM WWHBbI
UART/RS232, 94

3anycku, curdan Gen Out, 103

3acCTaBKa, 3KpaH, 102

3aTyxaHue npobHuKa, 46

3aTyxaHue NPoBHMKA, BHELHWIA
3anyck, 64

3aTyxaHue, NPobHUK, 46

3aTyxaHue, NPO6HUK, BHELUHWUI
3anyck, 64

3aLMTa NOb30BATENLCKOM
Kannbposku, 103

3alLnTa, NONb30BaTe/IbCKasA
Kanmbposka, 103

3aasneHue o cootsercTemm, 107

3Ha4yeHMe NOCTOAHHOM
COCTaB/AOLWEN NPU BbIYUCIEHUN
FFT, 50

3HayeHwun, Bbibop, 24

n

M3mepeHue - aantenbHoctn, 75
N3mepeHue (-) gamtenbHocTn, 75
N3mepeHue (+) pantenbHoctn, 75
M3mepeHue + gamtenoHoctn, 75
N3mepeHne amnautyabl, 75
M3mepeHune BepxHero ypoBHsa, 75
MN3mepeHne BpemeHu
HapactaHua, 75
M3mepeHune BpemeHu cnaga, 75
N3mepeHue 3aaepKKkn, 75
N3mepeHne KoapduLumeHTa
3anonHeHus, 75
M3mepeHune makcumyma, 75
N3mepeHne mmHnmyma, 75
MN3mepeHune ocHoBaHua, 75
M3mepeHue nepuoga, 75
MN3mepeHue nonHom amnantyasl, 75
MN3mepeHne NonoxntenbHoro
Bblbpoca, 75
MN3mepeHue cp. KB. nep. ToKa, 75
M3mepeHue cp. KB. NOCT. TOKa, 75
M3mepeHue cpegHero 3HayeHua, 75
N3mepeHune cyetumnka, 75
N3mepeHune dasbl, 75
M3mepeHue yacToTbl, 75
nsmepeHue, boictpoe nsmepenme
BCeX AaHHbIX, 105
M3MepeHna BpemeHmn, 75
M3MepeHna HanpaxeHua, 75
N3mepeHua c 06WMM CHUMKOM, 75
M3MepEeHUA C NOMOLLbLO Kypcopa, 72
M3MepeHua, aBTomaTuyeckue, 74
nsmepeHus, spema, 75
M3MepeHua, HanpaxkeHune, 75
n3obpaykeHne 3KpaHa B OTTEHKaX
ceporo, 97
n3obpaxkeHne aKpaHa,
coxpaHeHwue, 97

MpeameTHbI yKasaTesb

MMMYNbCHbIV BbIXOAHOW CUTHaN
reHepartopa, 87

MHBEPTMPOBaHWE CUrHana, 45

MHBEpPTMpPOBaHUEe GOpMbl BbIXOAA
reHepatopa curHanos, 87

MHBEPTMPOBAHHOE U306paxeHne
3KpaHa, 97

MHAMKATOP NOJIOXKEHUA 3anycka, 41

MHAWKATOP TOYKM OTCYeTa
BpemeHu, 41

WUCKa)KeHuA, aHa0rosbli KaHan, 46

MCTOYHUK NUTaHusa, 32

K

KannbposKka, 103

KaHan, aHanorosbii, 43

KaHan, BepHbep, 29

KaHan, eauHuLbl NPobHUKa, 46

KaHan, uHeepTuposaHue, 45

KaHan, UCKaxeHua, 46

KaHas, KHOMKMK
BK/IIOYEHMUA/BbIKAOYEeHUA, 29

KaHan, orpaHMYeHne noaochbl
nponyckaHusa, 44

KaHan, ceA3b, 44

KaHanbl gna
aBTomacwrabuposaHus, 103

KacKagHble maTemaTuyeckme
dyHKUMK, 53

KaTeropua nepeHanpsaxexua, 107

Knasuwwu Tools, 27

KHonka "Math", 28

KHonka "Ref", 28

KHonka "AsTomacwrab", 24

KHOMKa "AHanus", 26

KHoMKa "BbicTpoe gevicteue", 27,
105

KHOMKa "BHewH.", 28

KHOMKa "feHep.curHanos”, 28, 30

KHonKa "Owucnnein", 27

KHonka "3an.", 28

KHOMKa "U3mepeHunn", 26

KHonMKa "Kypcopsbl", 26

KHOMKa "HacTp.no ymonuanuio", 24

KHOMKa "OaHOKpaTHbIN 3anyck", 39

KHonMKa "OnopH.", 56

KHoMKa "MpuHya.", 28

KHonKa "Pexunm/cBasb", 3anyck, 62
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KHonka "Céop", 25

KHonMKa "Céop", 40, 42

KHonKa "Coxp Ha ycTp-Be USB", 27,
98

KHomKa "CoxpaHeHne/sbizos", 27

KHomka "Cnpaska", 29

KHomka "Ytuautsel", 27

KHonka "lWunHa", 29

KHonka "lWuHa", 47, 89

KHOMKa "fipkocTb", 24

KHOMNKa «M3mepenHua», 74

KHonka (Hasaa), 24

KHOMNKa bMo, 28

KHonka BKA/Bblkn, 23

KHOMKA 3alMTbl KannbposKku, 32

KHOMKa maclTtaba, 25

KHOMKa macwrTaba no
ropusoHTanu, 25

KHOMKM (KnaBuwwim), nepegHas
naHenb, 23

KHOMKK ynpaBneHnsa pexxnmom
3axBaTa, 26

KHOMKK, NnepegHAA naHenb, 23

KOMMNEeHCaLMA NacCUBHbIX
npobHukos, 21, 30

KoMneHcauma npobHuka, 30

KomneHcaumsa npobHuka, TpebyeTtcs
HacTpolika 10:1, 21

KOHTponbHaA Todka CAN, 91

KOHTpO/IbHaA Touyka LIN, 93

KOHTpOsibHaA Tovka, CAN, 91

KOHTPO/IbHaA To4Ka, LIN, 93

KoHdMrypauma no ymonyanuto, 18

KOHOUIypaLma WnHbI
UART/RS232, 95

KOHOUIypaLma LWNHBI,
UART/RS232, 95

KpaTKaa cnpaska, 35

KYpCOpbl, ABOUYHbIN, 73

KYpCOpbI, HAaCTPOMKa Bpy4YHyto, 73

KYPCOpbI, OTCNEXKMBAHUE
curHana, 73

KypCopbl, WecTHagLuaTepuydHbli, 73

n

JInHenHbIN 3anyck, 61
NlornyecKue npeaycraHoBKM
reHepatopa curHanos, 87

NlornyecKkme npenycTaHoBKM,
reHepaTop curHanos, 87

J10Hble HU3KOYACTOTHbIE
curHanol, 50

NIOKaNM3MpOBaHHaA HaKkNaaKa ana
nepegHen naHenn, 31

M

MaKCMMabHana YacToTa
ANCKpeTu3aumm, 71
MaKCMManbHadA YacToTa curHana, 67
Manbiii curHan, 74
MaHUNyNALMA CABUIOM YacToTbl
(FSK), Bbixoa reHepaTopa
curHanos, 87
MApPKUPOBKa, NPOAyKT, 112
Macka, curHan Gen Out, 103
Mart.06paboTKa 1 onopHble
ocumnnorpammel, 28
maTemMaTuKa, amnauntyga bNe, 53
MaTeMaTuKa, BbluMTaHne, 53
MaTemaTuKa, genexHune, 53
MaTeEMATUKA, CIoXKeHne, 53
MaTemaTuKa, yMHOXeHune, 53
maTemaTuKa, ¢asa NP, 53
maTemaTmyeckas GyHKumA
amnauntygbl BN, 53
MaTemaTmyeckan GyHKUmA
BblUMTaHMA, 53
MaTtemaTtuuyeckasn pyHKLMA
nenenua, 53
maTemaTmyeckas GyHKumA
cnoxeHua, 53
MaTtemaTuyeckasn pyHKLmA
YMHOXeHudA, 53
maTemaTmyeckan GyHKuna dasbl
bMN®, 53
maTemaTmyeckas GyHKLMA, eAMHULbI
nsmepeHus, 54
MaTemMaTuyecKas, UCnosib3oBaHue
maTemaTmyeckol GyHKLmmn
curHana, 53
maTtemaTuyeckue onepatopsl, 53
maTemaTmyeckme, GyHKumm, 53
mepbl 6e3onacHocTn, 16
MeTKu, 57
MEeTKM KaHanos, 57
METKM MPOrpaMMHbIX KHOMOK, 34

MeTKn, bubanoTteka no
ymon4yaHuio, 58

MOAYNALMA, BbIXOA, reHepaTopa
curHanos, 87

H

HaBMraLms No cermeHTMPOBaHHOM
namaAtu, 66
Ha3BaHWA NYHKTOB MeHio, 34
HaKNaAKa, NoKannsmposaHHaa, 31
HanoXeHune cnekTpos, 67
HanoxeHue cnektpos, bMN®, 50
HanpAaxeHue B cetn, 15
HacTpolika asTomacwTraba, 102
HaCTpoMKa no ymonyaHuio, 18
HacTpolika curHana CAN, 90
HacTpoiika curHana I>C, 92
HacTpoliKa curHana LIN, 92
HacTpoliKa curHana SPI, 94
HacTpoiika curHana UART/RS232, 95
HacTpolika curHana, CAN, 90
HacTpoWika curHana, 1°C, 92
HaCTpoOMKa curHana, LIN, 92
HacTpolKa curHana, SPI, 94
HacTpolika curHana, UART/RS232, 95
HacTpolKa, No ymonyaxuio, 18
HaACTPOMKM reHepaTopa CUrHanoB Mo
YMONYaHuIo,
BOCCTaHOB/NeHUe, 88
HaCTPOMKM MHTepdeiica
BBOAa-BblBOAa, 102
HaCTPOWMKM N0 YMONYAHWIO,
reHepaTop curHanos, 88
HacTpolku ytuaut, 102
HACTPOMKM, BbI30B, 98
HennHenHble UcKaxeHus, 48
HeobpaboTaHHan 3anuncb
NOIy4EeHHbIX AAHHbIX, 98
HeobxoaMman Nnonoca NPonycKaHua
ocuunnorpada, 70
HeobxoauMas nosioca NPonycKaHus,
ocuunnorpad, 70
HenonHaA AMCKpeTM3auma
cuUrHanos, 67
Homep mogenn, 104
HopmanbHbIli pexxum 3anycka, 63
HOPMasbHbIM pexum cbopa, 65
HOPMaTUBHas UHPopmauua, 112
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HY-3arpaxageHue, 63

(o)

06 ocunnnorpade, 104

obnactb usmeperun, 34

obnactb UHPopmauum, 34

o6HoBneHne MO K
MuKponporpammsl, 109

o6bHOBAEHUA ANA
MuKponporpammsl, 109

obHoBneHus gaa MO, 109

06K CHUMOK, BbiCcTpoe
npencteue, 105

0b6bem NamaTh 1 YacToTa
auckpeTtusauum, 71

orpaHu4eHue nosochbl
nponyckaHua, 44

OAMHOYHbIN LKA cOopa faHHbIX, 63

OKHoO BnskmaHa-Xappuca pyHKUMM
BMN®, 48, 54

OKHO U3MEepEeHMA C 3KpPaHOM
macwraba, 75

OKHO C NJI0CKOM BePLUMHOMN GYHKLUK
BMN®, 48,54

OKHO QyHKUMK BN, 48

OKHO XeHHWHra pyHKkuumn BNd, 48,
54

OKHo, BN, 48

OKHO, BM® (Amnautyaa), Mo
(daza), 54

onepaTtopbl, MaTemaTuyeckume, 53

onopHas 0-dasa, BMNP (dasa), 54

ONOpHOEe BEPTUKA/IbHOE
pacwupeHnune, 102

OMOpHOE, BEPTUKANbHOE
pacwupeHue, 102

OnopHble curHanbl, 56

onpeaeneHua usmepenun, 74

opraHbl yNpaBieHUA U pa3beMbl
nepegHen naHenn, 23

ocHosaHue UART/RS232, 95

ocHoBaHwne, UART/RS232, 95

ocHoBHoM nopT USB, 31, 100

OCTaHoB cbopa AaHHbIX, 26

OCTaHOBKa M3obparkerua, 58, 105

OCTaHOBKa M306pakeHun, bbicTpas
OCTaHOBKa n3obpaxkerua, 105

ocTaHoBKa cbopa AaHHbIX, 38

oTobparkeHne aHaNoroBom
WWHbI, 47

oTObparKeHNe pe3ybTaToB
HECKONbKMX LIMKNOB cbopa
AaHHbIX, 38

oTobparkeHue yetHoctm LIN, 93

oTtobparkeHue yetHocTy, LIN, 93

oTobparkeHune, obnactb, 33

OTCNEXUBaAKOLWME Kypcopbl, 73

oymncTKa, 6esonacHan, 98

n

namaATb ocunanorpada,
coxpaHeHue, 98
napameTtpbl neyatn, 100
napameTpbl NpobHuKa, 45
napameTpbl, nevyatb, 100
naccuBHble NPOBHMKY,
KomneHcauma, 21
neperpyska no BXOAHbIM KaHaaMm,
npegoTepaleHue, 43
nepegHAA naHe b, A3bIKOBaA
HaKknagka, 31
MNepekpecTHble nomexn, 48
nepeKkpecTHblie MOMeXU Mexay
KaHa/lamu BXOA0B,
ymeHblueHue, 43
nepemeHHoe nocnecseyeHune, 57
neyatb, 105
neyatb B OTTeHKax ceporo, 100
ne4yaTb 3KpaHa, 100
nevyatb, afibbomHan, 100
neyatb, boictpaa nevatb, 105
NnNoo6bpasHbIi BbIXOAHOM CUrHaN
reHepatopa, 87
nospexaeHue npu
TpaHCcnopTupoBKe, 14
nospexaeHue,
TPaHCNOpPTUPOBKa, 14
nofaBneHne BbICOKOYACTOTHOIO
wyma, 63
nofaBaeHNe HU3KOYaCTOTHOro
wyma, 63
nogasneHue wyma, 63
nosoXxeHue pacwunpeHusa, 102
NoOJIOXKEeHMe, CUTHAN BHELIHEero
3anycka, 64
nosoca nponyckaHua, 104

MpeameTHbI yKasaTesb

nosioca NPonycKaHuA
ocuunnorpada, 68
nosioca NPonycKaHus,
ocuunnorpad, 68
nonyyeHue, 65
nonapHoctb CAN, 91
nonapHoctb UART/RS232, 95
nonapHoctb, CAN, 91
nonapHoctb, UART/RS232, 95
nonb3oBaTenbCcKan Kanmbposka, 103
nopor, BHELWHWA 3anycK, 64
nopor, U3MepeHnsa aHaNoroBbIxX
KaHanos, 75
noporu usmepeHun, 75
nopt yctpovictea USB, yaaneHHoe
ynpasnexwue, 32,102
nopagok 6utos SPI, 94
nopagok 6mutos UART/RS232, 95
nopsagok éutos, SPI, 94
nopsagaok 6utos, UART/RS232, 95
nocnenoBaTenbHOE AeKOANPOBaHMe,
CAN, 90
nocnenoBaTeNibHOe AEKOANPOBaHME,
12C, 91
nocnenoBaTe/IbHOE AEKOANPOBaHME,
LIN, 92
nocnenoBaTeNbHOE AeKOANPOBaHMe,
SPI, 93
nocnenoBaTeNibHOe AeKOANPOBaHMeE,
UART/RS232, 94
nocnecsevyeHune, 57
nocnecsevyeHme, NOCToaHHoe, 38
nocnecseyeHue, yganenuve, 57
nocrobpaboTka, 74
NnocTosiHHOe nocnecsevyenne, 38,57
MNpepynpexaexua, 2
npepbiBaHWE CUHXPOHM3ALUN
LIN, 93
npepbiBaHNE CUHXPOHU3ALLUN,
LIN, 93
npuHTep USB, 100
npuHTep, USB, 31, 100
npuHTepbl USB,
nopaepknsaemole, 101
NPUHYAUTENbHBIN CUTHAN
3anycka, 63
npucnocobnenus, 14, 108
npobHukn, 108
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NPO6HWKK, NAacCUBHbIE,
KomneHcauma, 21

NPO6GHMKK, NOAKNIOYEHME K
ocumnnorpady, 16

npoeepKa NpobHuKa, 46

NpoBepKa C MOMOLLbIO «30/10TOr0
curHana», 76

nporpammHble KHOMKKW, 7, 24

MporpammHble KHOMKW PeryinpoBKu
KOapPULMEHTA OTKNOHEHUA, 43

MporpammHble KHOMKK ynpasaeHuA
pa3BsepTkoK, 40

npo3payHble ¢poHbl, 102

NpoKpyTKa dainos, 102

npopexunsaHune npob, 71

npocaynMBaHUE CNeKTPaabHbIX
coctasnarowmx FFT, 52

npocaynmBaHne CNeKTPaabHbIX
coctasnatowmx, FFT, 52

MpAMOYronbHOe OKHO GYyHKLUK
BN®, 48, 54

NPAMOYro/bHble BOAHbI, 68

NPAMOYrONbHbIN BbIXOAHOW CUFHAN
reHepatopa, 87

P

paZuaHbl, eANHULBI U3MepPeHUA
WwKanbl dyHKumm BN (Pasa) no
BepTuKanu, 54

pa3mep cnosa SPI, 94

pasmep cnosa, SPI, 94

PaspeweHune FFT, 49

pasbem Demo, 30

pasbem Gen Out, 103

pa3bem 3a3emnenus, 30

pasbem Kabena nutaHus, 32

pa3bembl 3aaHel naHenun, 32

pasbembl, 3a4HAA NaHenb, 32

pacyeTHasa HarpysKa Ha Bbixoae
reHepartopa curHanos, 87

pacyeTHaA HarpysKa Ha Bbixoae,
reHepatop curHanos, 87

pacwmpeHmne OTHOCUTeNbHO, 29

pacwmnpeHne OTHOCUMTENbHO
3asemneHua, 102

paclmpeHne oTHOCUTENIbHO
ueHTpa, 102

perynmpoBKa ApKkoctn, 57

perynaTop noA0XKeHUs no
ropusoHTann, 25

Pexxnm aBTomatmyeckoro
3anycka, 62

Pexum 6bicTporo 3anycka, 105

pPEeXUM 3anycKa, aBTOMATUYECKUI
VAW HOPManbHbIN, 62

pexXnm 3anycka, Pexkum 6bicTporo
3anycka, 105

pexum cbopa faHHbIX, 65

pexxum cbopa faHHbIX B npoLecce
aBTomacwrabuposaHua, 103

pexum cbopa faHHbIX ANA
06HapyXeHua NMKos, 65

pexum cbopa AaHHbIX, COXPaHUTb BO
Bpems
aBTomaclTabuposaHua, 103

pexum cbopa meTogom
ycpeaHeHus, 66

pexxnm cbopa € BbICOKMM
paspeweHunem, 66

pexum umdbposoro BonbTmeTpa, 84

pexumsbl cbopa AaHHbIX, 65

PekomeHaaunun no namepeHmam ¢
ucnonbsosaHuem BMd, 49

py4Ka "Kypcopbl", 26

Pyuka BBOAa, 24

py4Ka BBOAQ, HaXaTue and
Bblbopa, 24

py4Ka yposHA, 28

PyuKn 1 KHOMKW peryaMpoBKu
KO3pPULMEHTA OTKNOHEHUA, 43

Py4Ku 1 KHONKK ynpasneHusa
3anyckom, 60

Pyuku n KHONKK ynpasneHusa
passepTkoK, 40

PYYKM MacwTaba KoappuumneHTa
OTKNOHeHuA, 29

PYYKM NONOXKEHMA NO BepTUKann, 29

pYy4YKu, NnepegHAA naHenb, 23

C

camonpoBepKa NMLEeBO
naHenun, 104
camonpoBepka obopyanosaHua, 104
camonpoBepka, Anuesasn
naHeno, 104
camonpoBepka, obopygosaHue, 104

cHb0op AaHHbIX C NOMOLLbIO
CEermeHTUPOBaHHON NamaATH, 66

Cbpoc nsmepenui, 75

cHpOC CTAaTUCTUKM MO MacKe, BbicTpoe
pencteme, 105

cbpoc sKkpaHa, 57

cbpoc aKpaHa, bbicTpbiit copoc
3KpaHa, 105

cbpoc, TecTpoBaHue No Macke, 76

CBA3b KaHasa No nepemeHHoOMy
TOKy, 44

CBA3b KaHa/1a Mo NOCTOAHHOMY
TOKRy, 44

CBA3b CUTHANOB 3anycKa, 63

CBA3b, 3aNyCcK, 63

cBA3b, KaHan, 44

CermeHTMpOBaHHaA NAMATb U
nocnecsevyeHune, 66

CErMEHTUPOBAHHAA NaMATb, Bpems
NOAroTOBKN, 66

CermeHTMpPOBaHHaA NamMATb,
COXpaHeHne cermeHToB, 66

cepuiiHbI Homep, 104

Curma, MuHUMym, 76

CUTHAN BHELUHErOo 3anyckKa,
nonoxexHue, 64

CUTHaN, OTC/IeXXMBaHMe C MOMOLLbIO
Kypcopos, 73

CUrHan, coxpaHeHue/skcnopt, 97

CUrHan, ApKoctb, 57

CUrHaNbl NOCTOAHHOIO TOKa,
nposepka, 62

CUTHaNbl C BbICOKMM YPOBHEM
wyma, 62

CMHYCOMAANbHbIN BbIXOAHOM CUTHAN
reHepatopa, 87

CUHXpoHU3auwma SPI, 94

cuHXpoHusauma UART/RS232, 95

CUMHXpOHU3auusa, SPI, 94

cuHxpoHusauma, UART/RS232, 95

ckopocTtu ppoHToB, 70

CKopoCTb nepeaayn aaHHoix CAN, 90

CKOpOCTb nepeaaym aaHHbix LIN, 93

CKOPOCTb Nepeaayn gaHHbIX
UART/RS232, 95

CKOPOCTb Nepeaayn AaHHbIX,
CAN, 90

CKOPOCTb Nepegayn aaHHbix, LIN, 93
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CKOPOCTb Nepeaayn AaHHbIX,
UART/RS232, 95

CKOPOCTb COXpaHeHMA AaHHbIX, 98

CKOPOCTb COXpaHeHuA, AaHHble, 98

CAyYaiHble Wymbl, 62

cooTseTcTBUM, 3aasneHne o, 107

cocTtosHue, MNonb3 Kan, 104

coxpaHeHue, 105

COXpaHeHue JaHHbIX, 97

coXpaHeHWe cermeHTa, 66

coxpaHeHue daiina, 102

coxpaHeHue daiinos HacTpoiku, 97

coxpaHeHue, bbicTpoe
coxpaHeHue, 105

CNeKTpanbHbIN aHanus BMN®, 48

CNeKTpanbHbIN aHanus, BN, 48

cneundmkauma, 106

CMUCOK MeTOK, 59

CMUCOK METOK, 3arpyska us
TekcToBoro ¢aina, 58

CnpaBsKa, BCTpOeHHasA, 35

Cp. KB. B, egnMHuUbl U3mepeHus
WKanbl GyHKummn BNad
(AmnauTtyna) no septukanu, 54

Cp. KB. B, eaguHuUpbl U3mepeHus
WKanbl dyHKumm NP no
BepTuKanu, 48

CpepacTtsa peryimpoBKu no
BepTuKanu, 29

CpeacTBa ynpaB/ieHua 3anyckom, 28

CpepacTsa ynpasneHus
namepeHunem, 26

CpepcTBa ynpassieHuma
pa3sBsepTkou, 40

cpeacTBa ynpaBneHus, nepeaHas
naHenn, 23

ctaHgapt LIN, 93

ctaHgaprt, LIN, 93

CTaTUCTMKa, TECT NO Macke, 76

cTeneHb 3arpasHeHua, 107

cTeneHb 3arpAsHeHus,
onpeaenexns, 107

CTPOKa cocToAHMuA, 33

cyetumnku CAN, 91

cyetumkmn UART/RS232, 95

cyetumnku, CAN, 91

cuetunkn, UART/RS232, 95

cynTbiBaHMe gaHHbIXx EEPROM,
3anyck I12C, 92

T

TaM-ayT, MEHIO NPOrPaMMHbIX
KHOMoK, 34,103

TemnepaTypa (YC/10BMA OKPYKatoLLe
cpepbl), 107

Teopua auckpetmnsaumm, 67

Teopua ANCKpeTU3aLmm
HalikBucra, 67

Teopua, aucKkpeTmnsauma, 67

TecT, Macka, 76

TecTMpoBaHue no macke, 76

TeXHU4YecKue xapaktepuctnkn, 106

TV 3anycka, 61

Twun 3anycka, BugeocurHan, 61

TUN 3anycka, AIUTeNbHOCTb
umnynbca, 61

TWN 3anycKa, A/IUTeNbHOCTb
nepexoaHOro npotecca
nepeaHero/3aaHero ¢poHTa, 61

TMN 3anycKa, UMNyNbCHanA
nomexa, 61

TUN 3anycKa, HapyLweHWe HaCTPOMKM
W ygepraHua, 61

TUN 3aMycKa, OTKAOHeHne, 61

TMN 3anycka, nocaefoBaTeNbHan
wwuHa, 61,90

TMN 3anycka, poHT, 61

TUN 3anycKa, wabnoH, 61

TUN KOOPAMHATHOM ceTku, 57

TUN CeTku, 57

Tmn ceTkn IRE, 57

TUN CeTKU mB, 57

TUN CUrHaNa, reHepaTop
curHanos, 87

TMNbI 3anycKka, 28, 60

TOYKa oTcyeTa BpemeHn, 41

TOYHaA perysMpoBKa macwTaba
KO3pPULMEHTA OTKNOHEHMA, 45

TOYHasn peryinpoBKa, MacliTab
KO3pPULMEHTA OTKNOHEHMA, 45

TpeboBaHMA K cUCTEMaM
BeHTuAAuumn, 15

TpeboBaHuUA K aneKTponuTaHuto, 15

TpeboBaHMA OTHOCUMTENLHO YacTOTbl,
MUCTOYHUK NuTaHuA, 15

Tpurrep no 3anucu no 10 6ur, I>C, 92

MpeameTHbI yKasaTesb

Yy

yBe/IMYeHHaA passepTka, 41,42

yhaneHue nocnecsevyeHna, 57

yaanenue danna, 102

yAaneHHoe ynpasaeHune, 102

ynpasneHue ganHon, 98

ynpas/ieHMe HacTPOMKOM
BpemeHun/aeneHns no
ropusoHTann, 25

ynpasneHwue, yganeHHoe, 102

ypoBeHb 3a3emneHus, 44

ypOBeHb 3anycka, 61

ypoOBeHb, 3anyckK, 61

ycnoswue agpeca bes
noaTeep:KAeHMA, 3anyck 1°C, 92

ycnosue Havana, 1°C, 92

ycnosme octaHoBku, 12C, 92

yCNOBMeE OTCYTCTBUA
noaTeepsKaeHus, 3anyck 1°C, 92

ycnosume nepesanycka, 3anyck 12C, 92

YCNOBUA OKpy»Katowei cpeabl, 107

YCTQHOB/IEHHbIE nnueH3nn, 104

Ycrpoiictso USB He pacnosHaHo, 102

(0]

daKTUYecKan yacTota
ouckpeTtmsauum, 71
daiin, coxpaHeHwue, BbI3OB,
3arpyska, 102
davinosas cuctema popmara
FAT, 104
daitnosoli cuctemsl popmata
FAT32, 104
dalnbl Macku, Bbi3os, 76
dalinbl HaCTPOIKK, coxpaHeHue, 97
UNBTP HU3KKX YacToT, 53
duNbTp, HU3KKMeE YacToTbl, 53
dnsw-guck, 31
dnsw-namats, 31
dopmart daina ASCII, 98
dopmar daina BIN, 98
dopmar daiina BMP, 97
dopmart dainna CSV, 98
dopmar daina PNG, 97
dopmar daiina, ASCIl, 98
dopmart danna, BIN, 98
dopmart daina, BMP, 97
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dopmart panna, CSV, 98
dopmart daina, PNG, 97
dyHKUMKM 0bcnyxkuBaHmna, 103

X

Xapaktepuctukum, 106

U

uBeTHaa neyatb, 100

uBeTHoe n3obpaxkeHue sKpaHa, 97

LeHTtp, BN®, 48

UeHTp, BN® (Amnantyga), BNO
(dPaza), 54

undposoii BonstmeTp (DVM), 84

y

yacToTa AucKkpeTusauun, 4

4acToTa ANCKPETM3ALNN U 06beM
namaTtu, 71

YyacToTa AMCKpeTM3aunm
ocunnnorpada, 69

4yacToTa ANCKpeTM3aLuu,
ocuunnorpad, 68,69

Yacrorta HarkBucra, 51

yacToTa cpesa, GUNLTP HU3KUX
yacTot, 54

yacToTa, Haikeuct, 67

YyactoTHaa moaynauma (FM), Bbixop,
reHepatopa curHanos, 87

YaCTOTbl Pa3BEPTKM, aHANN3
YACTOTHbIX XapaKTepPUCTUK, 85

yacbl ocumnnorpada, 103

yacel, ocumanorpad, 103

yeTHocTb UART/RS232, 95

yeTHocTb, UART/RS232, 95

yncno 6ut UART/RS232, 95

ymncno 6ut, UART/RS232, 95

4YMC/I0 TOYEK Ha AeKaay, aHanu3
YaCTOTHOM XapaKTePUCTUKK, 85

YyBCTBUTE/NIbHOCTb MO BepTUKann, 29

]

wabnoH, nepeaHAn naHenb, 31
LUIYM, BbICOKOYACTOTHbIN, 63
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Wwym, aobaBneHne Ha BbIXOA,
reHepatopa curHanos, 87
LUIYM, HU3KOYACTOTHbIN, 63

3

3KpaH macluTtaba, OKHO usmepeHua
c, 75
3KpaH, MHTepnpeTauusa, 33
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