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lapaHTmA

MpuBeaeHHanA B 3TOM AOKYMeHTe
MHbOpMauUa NpeaoCcTaBAAeTCA Ha
YC/IOBUM KKAK €CTb» U MOXKET bbiTb
nM3meHeHa 6e3 yBegomneHusa B cne-
AYOLWUX peaakuumax. B ganbHeii-
Wem, B MaKCUMaJIbHbIX Npegenax,
paspeLueHHbIX NPUMEHUMbIMM NpPa-
BOBbIMU HOPMamMM, KOMNaHUA
Keysight oTka3biBaeTca oT Bcex
ABHbIX U NOAPa3yMeBaeMbiX rapaH-
TUIA OTHOCUTENBHO AAHHOIO PYKO-

BOACTBa U nto60oii npuBeaeHHo B
Hem MHbOPMaLUK, BKNIOYAA, HO He
OrpaHuuYMBanCb, Nnogpasymesae-
MYIO0 rapaHTUIO BbICOKUX KOMMEP-
YeCKUX KauecTB U NPUro4HOCTH
KOHKpeTHbIM uenam. KomnaHusa
Keysight He HeceT oTBETCTBEHHOCTU
3a OWK6KHK, a TaK)Ke 3a NOBOUHDbIN
WX KOCBEHHDI ylep6, nonyuyeH-
Hblii B CBA3U C NpeaoCcTaBAeHUeM
WAWN UCNOIb30BaHUEM AAHHOTO
AOKyMeHTa U ntoboit cogepkaleit-
cA B Hem Hpopmaumu. Ecam Komna-
HuA Keysight u nonb3soBatenn
UMEeIoT OTAeNbHOE NUCbMEHHOE
cornawieHue C yCNOBUAMM rapaHTum,
PacnpoCTPaHAIOWMMUCA Ha AaH-
HbI1 LOKYMEHT, KOTOpOe NpoTUBO-
pPeunT JaHHbIM YCIOBUAM,
NPUOPUTET UMEIOT YC/IOBUA rapaH-
TUU B OTAE/IBHOM COTNaLLEHUMN.

JnueHsnmn

OnwucaHHble B J@aHHOM LLOKYMeHTe npo-
rpammHble 1 annapaTHble CPpeacTsa npe-
[O0CTaBAAIOTCA MO SIMLEH3UU U MOTYT
MCMONb30BaTLCA M KOMMPOBATLCA TOJIbKO B
COOTBETCTBUM C YCNOBUAMM TaKOW IMLEH-
3un.

OrpaHunyeHune npas

OrpaHunyeHue npas npasutenbcTsa CLUA.
MpaBa Ha nporpammHoe obecneyeHune u
TEXHUYECKME JaHHble, NpeaocTaBnfemble
denepanbHOMy NpPaBUTENLCTBY, BKAIOYA-
10T TONIbKO NpaBa, NpefocTaBifemble
KOHeYHbIM nosb3osatensam. KomnaHus
Keysight npesoctaBnseT Kommepyeckyto
JIMLEH3MI0 Ha NporpaMmmMmHoe obecneye-
HUWe N TeXHUYECKNe JaHHble B COOTBETC-
T8uM € FAR 12.211 (TeXHUYECKME AaHHblE)
1 12.212 (komnbtoTepHoe MO) u, ans
MuHucTepcTBa 060poHbl, DFARS
252.227-7015 (TeXxHUYeCKMe faHHble —
KOMMepYecKuii npoaykT) u DFARS
227.7202-3 (npaBa Ha KOMMepYecKoe
KomnbtoTepHoe MO uan AOKYMeHTaumio K
Hemy).

MpaBuna 6esonacHoCTU

Hagnuce BHUMAHME npeayn-
pexgaeTt 06 onacHocTH. 310
coobuieHne npusaeKaeT BHUMa-
HWe K npoueaypam v npuemam
paboTbl, HecobntogeHme Unu
HenpaBW/ibHOE BbINONHEHWE
KOTOPbIX MOET NPUBECTU K NOB-
pexageHuto npubopa uam notepe
BaXKHbIX AAHHbIX. BbinonHeHWe
WHCTPYKLUMI, cnenyroLmx 3a npe-
aynpexageHnem BHUMAHMUE,
A0MYCTUMO TONBbKO MPU NOJHOM
NMOHWMaHUMU U COBNOAEHNN YKa-
3aHHbIX TpeboBaHWA.

OCTOPOXHO

Haanucb OCTOPOXHO npeayn-
pexxpaet 06 onacHocTh. 310
coobueHne npuBaeKaeT BHUMa-
HUe K npoueaypam U npyuemam
pabotbl, HecobaaeHue nnn
HenpaBUAbHOE BbINO/IHEHUE
KOTOpPbIX MOXXeT NpUBecTu K
cepbe3HbiM TPaBMam Uau npeg-
CTaBAATb Yrpo3y ANA XKU3HWU.
BbinosHEHWE UHCTPYKLMUIA, Cne-
AyOLWNX 32 NpeaynpexXaeHuem
OCTOPOXHO, aonyctumo To/nb-
KO Npu NO/IHOM NOHMMAHUU U
cobnoaeHnn Bcex yKazaHHbIX
TpeboBaHwmii.
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Ocumnnorpadsbl InfiniiVision 3000T cepum X. KpaTkunit 0630p

AV KevsIGHT

DS0-X 31047

TaHs 5 GSwe ““Q" i
gty

Tabnuua 1Mogenu ocumnnorpados InfiniiVision 3000T cepum X, WnMpKUHA NOAOC NPONYCKaHMA, YacToTbl

OMCKpeTM3aLmm

Monoca nponyckaHus

Yacrota

BUcKpeTusaumm (c
yepepoBaHuem, 6e3

100 Mry,

5 BbI6/C,
2,5 'ebi6/c

200 MIy,

5 'ebi6/c,
2,5 'BbI6/C

350 Mry

5 I'ebi6/c,
2,5 'ebi6/c

500 Mry

5 'ebi6/c,
2,5 'eb16/c

1My,

5 I'ebi6/c,
2,5 'ebib/c

yepeaoBaHUA)

2-KaHanbHbIM MSO + 16 MSO-X 3012T MSO-X 3022T MSO-X 3032T MSO-X 3052T MSO-X 3102T
NOrMYECKMX KaHaioB

4-kaHanbHbI MSO + 16 MSO-X 3014T MSO-X 3024T MSO-X 3034T MSO-X 3054T MSO-X 3104T
NOTMYECKMX KaHa/I0B

2-KaHanbHbIN DSO DSO-X 3012T DSO-X 3022T DSO-X 3032T DSO-X 3052T DSO-X 3102T
4-kaHanbHbIM DSO DSO-X 3014T DSO-X 3024T DSO-X 3034T DSO-X 3054T DSO-X 3104T
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepumn X UMetoT caeaytouimne
XapaKTEPUCTUKM:

100 MTy, 200 MTw, 350 MTw, 500 Ml 1 1 TTw — nonockl NPONyCKaHNUA.
2- 1 4-KaHanbHble moaenu umdposoro ocumnnorpada ¢ dyHkumern namatu (DSO).

2+16-KaHanbHasa 1 4+16-KaHabHas MOeNb ocumMAnorpada CMeLIaHHbIX CUrHaN0B
(MSO).

C nomolbto ocumnnorpada CMeLlaHHbIX CUTHAZI0B MOXKHO OT/N1aXKMBATb CMELaHHble
CXeMbl, O[HOBPEMEHHO MCMO/b3yA aHANOroBble U TECHO CBA3aHHble UMdpPOoBbIe
curHanel. YactoTta anckpetnsaumm 16 umdposbix KaHanos coctasnneT 1,25 Mebib/c
npu YactoTe nepekatodeHna 200 Mru.

8,5-At0MMoBbIN ceHcopHbIn ancnaein WVGA. CeHCOpHbIM AMcnaen no3sonset
YyNPOCTUTb MCMONb30BaHMe ocuuanorpada:

e CeHCOpPHbIE eCTbl MOXKHO MCMO0/b30BaTh Ha ByKBEHHO-UMGPOBOM KnasuaTtype,
YTOObI BBOAMTL MMeHa GaitNoB, METOK, CeTel, NPUHTEPOB U T.4., HE UCMOb3YA

nporpaMmHble KHOMKKU U py4Ky BBOAA 0

e MOXHO NPOBECTM NasibLEM M0 3KPaHY, YTOObI HAPMCOBATb MPAMOYIONbHUKM AN
MaclUTabUpoBaHMA CUrHAI0B MM HACTPOMKM 3aMyCKOB MO 30He.

e MOHO KOCHYTbCA CMHEr0 3Ha4YKa MeHto Ha BOKoBOW NaHenu, Ytobbl
NPOCMOTPETbL MHGOPMALIMIO UM OTKPbLITb AMANOrOBbIE OKHA 415 YNPaBAeHMs
napameTpamu. MoXKHO NepeTawmTb 3TU AMaN0roBble OKHa, 0TCOeAMHMUB MUX OT
HOKOBO NaHeNn, Hanpumep 4158 O4HOBPEMEHHOIO MPOCMOTPA 3HAYEHUNI
Kypcopa v usmepeHuit.

e MOXHO MPOCTO KOCHYTbCA ,u,pyroM obnacTu 3KpaHa BMeCTO NMCNO/1Ib30BaHNA
KHOMOK ﬂVILLeBOVI NaHen, NPOrpaMMHbIX KHOMOK U py4eK.

4 meraTouKM NamMATM NPU YepesoBaHUKN U 2 MeraTouKM NamaTh Npu OTCyTCTBUM
yepenosaHua MegaZoom |V ans obecneyeHmna HamebICLLIEN CKOPOCTM 0BHOBAEHMA
CUrHana.

Ona obecneyeHnss BO3MOKHOCTH 6b|CTpOI’O Bbl60pa BCE PYYKMN HAXKMMAIOTCA.

Tunbl 3anycka: GpPoHT, GPOHT nocne GpoHTa, AJUTENBHOCTb MMMYIbCa, LWabMoH,
NN, Bpema HapacTaHua/cnaaa, N-Hbllt POHT cepum, KOPOTKMUIA MaKeT, HacTPOMKa U
yAepKaHue, BUAEO U 30Ha.

MapameTpbl NOCAeA0BaTENLHOMO AeKoaMpoBaHua/3anycka ana: CAN/CAN FD/LIN,
FlexRay, |2C/SP|, IZS, UART/RS232, MIL-STD-1553/ARINC 429 1 SENT. Mo»HO
MCNONb30BaTh Lister 414 NMpocMoTpa NakeTos Noc/ief0BaTe/IbHOrO AEKOAMPOBaHMA.

OtaenbHas KHonka [FFT] BA® 1 curHan matematuyeckon dyHKLmmM BIo.
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e [lBe AONO/NHUTE/bHbIE MaTeMaTUYeckie GyHKLUMM CUTHAN0B, BbibMpaemble 13
cnenyolmMxX BapMaHTOB: CIOKEHWE, BblUMTaHWE, YMHOXKeHWe, aenerHve, bNo,
anddepeHUMpoBaHMe, MHTEPUPOBAHME, M3BIEUYEHME KBAAPATHOTO KOPHSA, AX+B,
KBaApaT, abCcoNOTHOE 3HaYeHNe, 0BbIKHOBEHHbIM 1orapndm, HaTypasibHbIN
norapudm, sKCnoHeHTa, creneHb Yncna 10, GUabTp HU3KMX HacToT, GUALTP BbICOKMX
4acToT, cpeaHee 3HaYeHme, CriaxnBaHme, ornbatoLlas, ysenmdeHne, yaepaHme
MaKCMMaIbHOTO/MUHMMANBHOTO 3HaYEeHNA, OTKNOHEHME M3MEPeHUs, rpadurk
CUHXPOHM3ALMMN SIOTUYECKOM LNHbI M rPadUK COCTOAHMSA IOTUYECKON LUMHDI.

e MecTononoXeHne ONOPHbLIX CUTHAN0B (2) ANA CpaBHEHUA C CUTHaNaMn APYTUX
KaHaN0oB NN CUTHa1aMW MaTeMaTUYECKNX d)yHKLI,l/IVI.

*  MHOKEeCTBO BCTPOEHHbIX CPEACTB U3MEPEHMA U OTOBpaXKeHWe CTaTUCTMKM
N3MEPEHUN.

e BCTpOEHHbIN 3aMycKaemblil C MOMOLLbIO MUEH3MM 1-KaHa IbHbI reHepaTop
CUrHaN0B caeaytoLmx Gopm: NPOM3BO/bHOM, CUHYCOMAAbHOM, MPAMOYrO/IbHOW,
NMA00BPa3HOM, MMNYNLCHOM, NOCTOAHHOMO TOKa, WyMa, KapAMHaNbHOro CUHYCa,
9KCMOHEHLMaAbHOTO HapacTaHMA, IKCNOHEHLMaAbHOrO cnaaa, KapaAMoTOHUYECKOM 1
MMMYbCOB rayccoBon Gopmbl. MoayAMPOBaHHbIE CUTHA/bLI Ha reHepaTope
CUTrHaN0B, KPOME CUTHa/N0B NPOU3BO/IbHON GOPMbI, MUMMY/1bCa, NOCTOAHHOMO TOKa U
Wwyma.

¢ Hannume noptos USB obneryaeT npouecc pacneyaTku, CoOXpaHeHns n obmeHa
OaHHBbIMM,

o JlononHuTenbHbit Moayab LAN/VGA ana noaxatoueHns K ceti u otobparkeHus
3KpaHa Ha APYrom MOHUTOpeE.

e [1oNONHUTENbHbIK MOAYAb YHUBEPCAbHOM MHTEepdencHOM WwnHbl (GPIB).

e B ocumnnorpad BCTpoeHa cncTema Bbi3oBa bbICTpOM cnpasku. [na Bbi3oBa HGbICTPOM
CNpPaBKM HAaXXMKTE U yaep:KuBaTe Ntobyto KHOMKY. Moapo6Hble MHCTPYKUMK MO
MCNONb30BaHMIO BbICTPOM CNpPaBKM CM. B pasgene “AocTyn K BCTPOEHHOM KpaTKoM
cnpaBke" Ha cTpaHuLe 68.

JdononHuTensHble ceeaeHna 06 ocumnnorpadax InfiniiVision cm. Ha Beb-caiTe
"www.keysight.com/find/scope"
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CopepkaHne JaHHOro PyKoBOACTBA

B aTom pyKoBOACTBE ONnMcbiBaeTCA NpumeHeHune ocumunnorpados InfiniiVision 3000T
cepum X.

Mpw pacnakoske ocuunnorpada u e [naBa 1, “Havyano pabotbl,” Ha cTp. 29
nepBoM ero NPMMeHEeHMU CM.:

Mpw oTOBparkeHNN CUrHaNOB 1 e [naBa 2, “Cpeacrtsa ynpaBaeHuA pa3BepTKon,” Ha
NONYYEHHbIX AAHHbIX CM.: ctp. 71
e [naBa 3, “CpeacTBa peryJMpoBKM No BePTUKanu,” Ha
cTp. 87

e [NaBa 4, “CnekTpanbHbiii aHanus bMNd,” Ha cTp. 97

e [naBa 5, “ChrHanbl maTemaTUyecknx GyHKUMA,” Ha
ctp. 107

e [naBa 6, “OnopHblie curHanbl,” Ha cTp. 135

e [nasa 7, “Uudposble kaHanbl,” Ha cTp. 139

e [naBa 8, “MocnenoBaTenbHOE AeKoANpOBaHMe,” Ha
cTp. 157

e [naBa 9, “Hactpoika gucnnes,” Ha cTp. 163

e [naBa 10, “MeTkK,” Ha cTp. 169

Mpw HacTpoWKe 3anycKoB nan e [naBa 11, “3anyckn,” Ha cTp. 177

M3MEHEHUN pexknMmoB cbopa e [naBa 12, “Pexkum 3anycka/ceasb,” Ha cTp. 215

[OaHHBIX CM.: e [nasa 13, “YnpasneHune cbopom JaHHbIX,” Ha CTp.
223

BblnonHeHne namepeHuii n e [nasa 14, “Kypcopbl,” Ha cTp. 243

aHann3a AaHHbIX: e [naBa 15, “UsmepeHnus,” Ha cTp. 253

e [naBa 16, “TecTupoBaHMe No macke,” Ha cTp. 285
e [naBa 17, “UndpoBoii BONLTMETP U CYETUUK,” Ha
cTp. 299

Mpn ncnonb3oBaHMKU BCTPOEHHOTO e [naBa 18, “leHepaTop curHanos,” Ha cTp. 305
reHepaTopa CMrHanos,
AKTUBMPYEMOTO MO JINLEH3UU, CM.:

Mpwu coxpaHeHuw, BoccTaHoBneHUM | o [nasa 19, “CoxpaHeHune/sn. noyta/ebi308
WU NeyaTn CMm.: (HacTpoMKK, aKpaHbl, AaHHbIE),” Ha cTp. 327
e [naBa 20, “Meyvatsb (3KpaHoB),” Ha cTp. 343

Mpw ncnonb3oBaHMU GYHKLMIA e [naBa 21, “HacTpoiiku ytuaut,” Ha cTp. 349
YTUAUT Unn Beb-nHTepdelica e [naBa 22, “Beb-uHTepodeiic,” Ha cTp. 369
ocumnnorpada cm.:
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[nAa cnpaBku cm.: e [NaBa 23, “OnopHbIli curHan,” Ha cTp. 385

Mpu ncnonb3oBaHMM 3anycka No e [naBa 24, “3anyck no CAN/LIN v nocnegosatenbHoe
NINLLEH3NPOBAHHOM nekoauposaHue,” Ha cTp. 407
nocsegoBaTeNbHOM WUHE U e [naBa 25, “3anyck no FlexRay n nocnegosatensHoe
YHKUNIN AeKOaMPOBAHUSA CM. OeKkoaupoBaHue,” Ha cTp. 429

e [naBa 26, “3anyck no 12C/SPI v nocnegosatesnbHoe
AeKkoamposaHue,” Ha cTp. 439

e [naea 27, “3anyck no I12S 1 nocnegosatensHoe
OeKkoaupoBaHue,” Ha cTp. 459

e [naBa 28, “3anyck no MIL-STD-1553/ARINC 429 u
nocsepoBaTtenbHoe AeKogupoBaHue,” Ha cTp. 471

e [naBa 29, “3anyck no SENT 1 nocneposatenbHoe
AeKkoamposaHue,” Ha cTp. 489

e [naga 30, “3anyck no UART/RS232 n
nocsiegosaTtenbHoe AeKkogmposaHue,” Ha cTp. 503

KpaTkue MHCTPYKLMKU NO NOCNeA0BaTEIbHOMY HaXKaTUIO KHOMNOK NaHenu 1
NPOrpaMmMHbIX KHOMOK

MHCTPYKUMM NO HaXKaTuIo Noc/ieA0BaTe/IbHOCTEN KHOMOK NpuBeAeHbl B COKPALLEHHOM
BMAE. B cCOKpalLeHHOM BUAE MHCTPYKLMA NO HaxaTuio KHonku [Keyl] KHonKa 1, 3atem
nporpaMmmHoM KHoMKku MporpammHas KHonKa 2 1 KHonku MporpammHas KHonkKa 3
BbIFIAAUT CAeaytowmm obpasom.

HaxmuTe [KHonKa 1] > MporpammHan KHonka 2 > MporpammHasn KHonKa 3.

KHonkamu moryT 6biTb [Key] KHOnKa Ha avuesoit naHenu nnun NporpammHas KHOMKa.
MporpammHble KHOMKK — 3TO WECTb KHOMOK, PaCcNoN0MXKEHHbIX CPa3y Nog 3KpaHOM
ocumnnorpada.
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BK/tOYEHME U BbIK/IOYEHME CUTHANIOB (KaHaNoB nau
maTemaTtmyeckux GpyHkunn) / 88

Hactpoiika macwrtaba no septukann / 89
HacTpoiika nonoeHus no septukann / 89
YKasaHue cBA3un KaHanos / 90

YKasaHue umneaHca Ha Bxoge KaHana / 91
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YKasaHue orpaHuyeHuns nonocbl nponyckanma / 91

N3meHeHMe TOUHON/rpyboi HacTPOMKM PYUKK
macwitabuposaHuma no septukann / 92

NHBepTuposaHue curHana / 92

HacTpoitka napameTpos npobHMKa aHanorosoro kaHana / 93
YKasaHue eamHUL, u3mepeHna KaHana / 94
YKasaHue KoapduumeHTa 3aTyxaHua npobHuka / 94
YKazaHune uckaxeHusa npobHuka / 95
Kannbposka npobHuka / 95

4  CnekTpasibHbil aHanms BMNo
Mouck NuKkos GyHKUMKM BMNd / 101
PekomeHaaumn no nsmepeHuam FFT / 102

EauHnubl nsmepennin FFT / 104

3HaueHMe NOCTOAHHOW COCTaBAAIOLLEN NPY BbIYUCNEHUN
FFT / 104

JIOXHble YaCTOTHbIE COCTaBAAIOLWME U HANIOKEHNE
cnektpos / 104

MpocaunBaHme cneKkTpanbHbix cocTasaatowmx / 106

5  CurHanbl matemaTuyeckux GyHKLMMI

OTobpakeHne CUrHanos maTematTnieckux oyHkumnin / 107

HacTpoiika macwrtaba M cMeLLeHUa CUrHana MmaTeMaTyeckoin
byHKumMm / 109

EAMHMLbBI U3MEPEHUSA CUTHAI0B MaTEMATUHECKUX
byHKUMn / 110

MatemaTunyeckue onepatopbl / 111
CnoskeHue unu Bbluntanme / 111
YMHOMeHune nnu genernne / 112
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MaTtemaTunyeckue npeobpasosarHma / 113
OnddepeHumposanne / 113
NuTerpuposaHue / 114
Cnektp BMN® / 117
KBaapaTHbIit KopeHb / 120
Ax+B / 121
Keagpatr / 122
AbcontoTHoe 3HayeHne /[ 122
JNorapuédm / 123
HatypanbHbiit norapuém / 123
3KkcnoHeHTa / 124
JKcnoHeHTa ocHoBaHMA 10 / 124

MatemaTunyeckue dpunbtpbl / 125
OUNLTP BbICOKUX M HU3KMX YacToT / 125
YcpeagHeHHoe 3HaveHne / 126
CrnaskuBaHue / 127
Ornbatowas / 128

Busyanmnsauma matematuyecknx ¢pyHkumii / 128
Yeenuuenne / 128

YaepaHme MakcumaibHoro/MMHUMaIbHOrO
3HaveHuna / 129

OTK/NIOHeHMe n3mepeHus / 130
MpadUK CUHXPOHM3ALMW NOTUYECKOM WKHbI / 131
MpaduK cocToAHMUA NOrMYeckon wuHbl / 132
6 OnopHble curHanbl
CoxpaHeHue curHana B dain onopHoro curHana / 135
OtobpaskeHune onopHoro curHana / 136
MN3meHeHMe macluTaba 1 NON0XKEeHUA OMOpPHbIX curHanos / 137
PerynvMpoBKa MCKaXKeHWi onopHoro curHana / 138

OtobpaskeHune nHdopmaumm o6 onopHom curHane / 138
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CoxpaHeHwne/BbI30B $aiiIoB ONOPHbIX CUTHANO0B Ha
USB-HakonuTenb u ¢ USB-Hakonutena / 138
7 Uundposble KaHasbl

MoakntoveHme LmdpoBbIX NPOBHMKOB K TeCTUPYEMOMY
ycTporictey / 139

A

Kabenb npobHUKa uMbpoBbix KaHanos / 140
MonyyeHune curHanos no umbposbiM KaHanam / 143

OTobpaxeHne LUPPOBbIX KaHAN0B C MOMOLLbIO GYHKLUK
asTomacwraba / 143

MHTepnpeTauna curHana Ha umbposom aucnnee / 144
N3meHeHMe pa3mepa oTobpaskeHns undposbIx KaHanos / 145
BK/toYeHMe 1 BbIKNOYEHMe OA4HOro KaHana / 146

Bk/iloueHue u BbikAOYeHNe Bcex LMdpoBbIX KaHanos / 146
Bk/toYeHMe 1 BblKNOYeHMe rpynn KaHanos / 146

M3meHeHMe normyeckoro nopora umdposbix KaHanos / 146
MN3meHeHMe NonoxKeHns undposoro KaHana / 147
OtobpaskeHune uMdPOBbIX KaHANOB KaK LWKHbl / 148

YeTKoCTb curHana umMdpoBOro KaHana: MMNeaaHc u 3asemneHune
npobHuka / 151

BxogHow umneaaHc / 152
3asemsieHune npobHuka / 154
OnTumanbHble meToabl nsmepeHuin / 156
8 TocnepoBatenbHoe AeKoanpoBaHue
Moaynu nocnenosaTtenbHOro gekoanposanma / 157
Lister / 159

Mounck gaHHbIX Lister / 161
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9 HactpoiiKka aucnaes
PerynupoBska apkoctn / 163
YcTaHOBKa M oTMeHa nocsiecsederna / 165
OuncTtka skpaHa / 166
Bbibop TMNa macwTtabHol ceTkn / 166
PerynvpoBKa ApKkocTn maclutabHom cetkn / 167

duKcauma nsobpaxeHma Ha akpaHe / 167

10 MeTKu
Bk/toueHme un BblKkNtoyeHne oTobpaxeHna metok / 169
MpucBoeHMe KaHany 3apaHee onpeaeneHHbIX metok / 170
OnpegeneHve Hoson meTkn / 171

3arpysKa Cnmucka MeToK U3 CreLmasibHO CO34aHHOMo TEKCTOBOMO
danna / 172

BoccTaHOB/IEHUE 3aBOACKMX HAaCTPOEK BUBNMOTEKM
metok / 173

[Nob6asneHne noacHenusa / 174

11  3anycku
HacTtpoiika ypoBHs 3anycka / 179
MpuHyauTenbHbii 3anyck / 179
3anyck no ¢ppoHTy / 180
3anyck no ¢ppoHTy 3a ppoHToMm / 182
3anycK no AUTenbHoCcTM umnyabca / 184

3anyck no wabnoHy / 187

3anycK no wecTtHaguaTepuyHoMy WabJoOHHOMY 3HaYeHUIO
wuHbl / 190
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3anyck no ycnosuio UM/ 190

3anyck no spemeHu HapactaHua/cnaga / 192
3anyck no N-Homy ¢poHTy cepum / 193
3anycKk no KopoTkomy nakety / 194

3anycKk no HacTponKe 1 yaepskaHuo / 196

3anyck no sugeocurHanam / 198
HacTpoiika obuimx 3anyckos no sugeocurHany / 202
3anycK no onpeaeseHHoN CTpoke BuaeocurHana / 203
3anycK no scem cuHxpoumnynbcam / 205

3anyck no onpeaeneHHoOMy nojyKaapy
BuaeocurHana / 206

3anycK no scem nosykagpam sugeocurHana / 207
3anycK no HeYyeTHbIM UAK YeTHbIM nonsm / 208

MocneposaTenbHbIv 3anyck / 211

3anyck, KBaAMPpUUMPOBaHHbIN o 3oHe / 212

12 Pexum 3anycka/cBAsb
Bbibop peskunma 3anycka: "AsTo" nam "HopmanbHbit" / 216
Bbibop cBasu Tpurrepos / 218

BK/IloUEHME U BbIK/IOYEHUE NMOAABAEHUA LYMa NPt
3anycke / 219

Bk/toueHue u BbikNtoueHme BY-3arpaxaeruna / 219
HacTpoiika 3agepsKku 3anycka / 220

Bxoa BHellHero 3anycka / 221

A

MpenenbHoe HanpssKeHe Ha BXOAE BHELLHEro 3anycka
ocuunnorpada / 221
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13 YnpaBneHue c6opom AaHHbIX

PaboTa, ocTaHOBKA M BbINOMHEHWE OAMHOYHOTO LMK cbopa
OaHHbIX (ynpasneHue paboton) / 223

Ob6uwue ceegeHna 0 guckpetnsauum / 225
Teopua anckpetusaumm / 225
HanoeHwue cnektpos / 225

Monoca nponyckaHuA ocumanorpada n yactota
anckpetmsaumn / 226

Bpems HapacTaHua ocumnnorpada / 229
Heobxoanmas nosoca nponyckaHus ocumunnorpada / 229
O6bem namaTH 1 YacToTa auckpetmnsaummn / 230

Bbibop pesknma cbopa aaHHbIx / 230
Pexkum cbopa aaHHbIx "HopmanbHbiid" / 231
Peskum c6opa gaHHbix "O6HapyskeHue nukos" / 232
Pexkum cbopa gaHHbIx "YcpeaHeHue" [/ 234
Peskum cb6opa gaHHbIX "Bbicokoe paspeweHune" /[ 237

MapameTp oTbopa Npob B peanbHOM BpemeHn / 238
OT60p Npob B peasibHOM BpeMEHM M Noi0ca NPONYyCKaHUA
ocuunnorpada / 239
C60p AaHHbIX B CErMeHTUPOBaHHYo namatb / 239
HaBurauua mexay cermeHtammn / 240

MN3mepeHuna, CTaTUCTUKA M MOCTOAHHOE NOC/IeCBEYEHME C
MCMONb30BaHNEM CerMeHTUpPOoBaHHOW namatn / 241

Bpems noarotoBKu cermeHTUpoBaHHOM namatn / 241
CoxpaHeHue AaHHbIX CermeHTUpoBaHHoW namatn / 242

14 Kypcopsl

BbIino/sIHEHME KYPCOPHbIX n3mepeHuin / 244

Mpumepsbl Kypcopos / 247
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15

N3mepeHua
ABTOMaTUYECKOE BbINONHEHUE u3mepeHnin / 254

CsopgHan Tabnnua nsmepennin / 256
O6bwmn cHumok / 261

N3mepeHusa HanpsskeHusa [ 262
MonHaa amnantyga / 262
Makcumym / 263
MuHumym / 263
Amnautyoa / 263
BepxHuit yposeHb / 263
OcHoBaHue / 264
OTKNOHEHME OT YCTaHOB/IEHHOTO 3HavyeHna / 264
OTpuuaTenbHbili Bbibpoc / 265
CpenHee 3HauyeHne / 266
DCRMS / 266
ACRMS / 267
Koadduument / 269

N3mepeHua spemeHn / 269
Mepuog, / 270
Yactota / 270
Cuetunk / 271
+ AnutenbHocts [/ 272
— OQnutensHocts [/ 272
OavtensHoctb cepun [/ 272
KoadduumeHT 3anonHenusa / 272
CropocTb nepegauu 8 butax / 273
Bpems HapacTaHua / 273
Bpems cnaga / 273
3agepxKka / 273
daza / 274
X Npy MUHUMaNbHOM 3HadeHun Y / 276
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X Npy MakcMManbHOM 3HaveHun Y / 276

N3mepeHuna nytem nogcuetra / 277
CUYeTUMK NONOKUTENBHBIX MMNyAbcoB [/ 277
CueTumk oTpuLaTeNbHbIX UMNyAbcos /[ 277
CueTumk nepeaHero ¢poHTa / 278
Cuetuuk 3agHero ppoHTa / 278

M3mepeHusa cmelwaHHoro Tuna / 278

Mnowaab / 278
Moporu usmepennin / 279
OKHO nM3mepeHun / 281

CraTtucTuKa no usmepeHutro / 282

TecTupoBaHMe NO macke

Co3pgaHue macku "3on0T1oro" curHana (Astomacka) / 285
MapameTpbl HAaCTPOMKM TecTa nNo macke / 287
CratmctuKka no macke / 290

N3meHeHue daitna macku BpyuHyo / 291

CospgaHue daina macku / 295
Kak npoBoauTca TecTMpoBaHue no macke? / 297

LUndppoBoi BONBTMETP N CHETUMK

Undposoit sBonstmetp / 300

Cyetunk / 301

[eHepaToOp CMrHaANOB

Bbi6op TMNa reHepupyembix CUTHAN0B M HACTPOIKa
napametpos / 305

PepaktupoBaHue Npou3BobHbIX curHanos / 310

Co3pgaHue HOBbIX MPOM3BO/bHbIX curHanos / 311
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PefaKTMpOBaHMeE CYLLECTBYIOLLMX MPOU3BO/bHbIX
curHanos / 312

CoxpaHeHwue ApYyrux CMrHa0B B NPOM3BOJbHbIN
curHan / 316

BbIBOA, CUHXPOHU3MPYIOLLMX MMMYALCOB reHepaTopa / 317
OnpegeneHne pacyeTHOM HarpysKku Ha Bbixoge / 318

Mcrnonb3oBaHMe IOrMYecKmx npeaycTaHoOBOK reHepaTtopa
curHanos / 318

[obasneHue Wyma B BbIBOA reHepaTopa curHana / 319

[obaBneHre MOAYNALUK K BbIXOAHOMY CUTHANY
reHepatopa / 320

Hactpoitka amnautyaHon moaynsaumm (AM) / 321
HacTpoiika yacToTHoW moaynsaumu (FM) / 322
Hactpoiika maHunynaumm casmurom yactotbl (FSK) / 323

BoccTraHoB/IEHME HAcTPOEK reHepaTopa CUrHasioB Mo
ymonyaHuio / 324

19 CoxpaHeHune/3n. no4Ta/Bbi30B (HACTPOMKM, SKPaHbI, AaHHbIE)

CoxpaHeHwue HacTpoek, M306paxeHunin ancnies nnm
AaHHbIX / 328
CoxpaHeHwue ¢painnos HacTpoiiku / 329

CoxpaHeHue dainnos nsobparkeHuii B popmate BMP nan
PNG / 330

CoxpaHeHue daiiioB gaHHbIX B dopmaTe CSV, ASCII XY nan
BIN / 331

Ynpasnenune ganHon / 332
CoxpaHeHue ¢palinos gaHHbIX Lister / 334

CoxpaHeHue $aliioB ONOPHbIX CUFTHANOB Ha
USB-Hakonutens / 334

CoxpaHeHue mackn / 335
CoxpaHeHue npou3BoabHbIX curHanos / 335
HaBurauma no mectam coxpaHeHus / 336
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Bsog umenu daitna / 336

OTnpaBKa HaCTPOEK, N306pasKeHN IKPaHa UM AAHHbIX MO
3/1eKTPOHHOM noyte / 337

BoccTaHoBneHMe $paitnoB HACTPOMKU, MaCK1 UK
AaHHbIX / 338

BoccraHoBneHue ¢ainos HacTponku / 339
BoccraHoBneHue dainos macku / 339

BoccTaHoBeHue paitioB ONOPHbIX CUTHANO0B C
USB-Hakonutena / 339

BoccTaHoBEHME NPOM3BObHbIX curHanos / 340
BoccTaHoOB/IEHME HAacTPOEK Mo ymonyaHuio / 341

BbinonHeHne 6e3onacHol ounctkn / 341

20 MeyvaTb (3KpaHOB)
MeuaTb 3KpaHa ocumnanorpada / 343
HacTpoiika noakatoyeHua cetesoro npuHtepa / 345
YcTaHOBKa 3Ha4YeHuin napameTpos neyatn / 346

YcTaHOBKa 3HayeHua napametpa "Manutpa" / 347

21  HacTpoiku ytuaut
HacTpoiiku nntepdeliica ssoga/sbisoga / 349

HacTtpoitka nogkatoyeHusa ocumnnorpada k cetm LAN / 350
YcraHoBKa coegmHeHms c cetbio LAN / 351
ABTOHOMHOE (Npsmoe) noaxatoveHne K MK/ 352

Oucnetyep dpaitnos / 353

HacTtpoiika napametpos ocumnnorpadpa / 355
PaclwinpeHme no LeHTPY UK Mo HUKHeMy ypoBHIO / 355
OTKNtOYEeHUE/BKAOYEeHUE Npo3padHbix poHos / 356
3arpysKka 6MbANMOTEKN METOK No ymondaHuio / 356
HacTpoiika akpaHHOM 3acTtaBkn / 356
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YcTaHOBKa NapameTpoB HaCTPOWKM aBTomacwTtaba / 357
HacTtpoiika yacos ocuunnorpada / 358

HacTpolika uctouyHunKka gnsa pasbema TRIG OUT Ha 3agHen
nadenn / 359

BK/toYeHMe perncTpaunn yaaneHHolx komaHg / 360

BbinonHeHune obcnyskmusanma / 361
Monb3oBaTenbcKaa Kanmbposka / 361
BbinosHeHMe camonpoBepku obopyaosanma / 364
BbinosHeHMe camonpoBepKu anueson naHenn, / 365
OtobpaskeHue cBegeHnit 06 ocumnnorpade / 365

OTOo6parkeHne CoCTOAHMUA M0/b30BaTe/IbCKOM
Kannmbposku / 365

Yxog, 3a ocumnnorpadom / 365

MpoBepKa rapaHTUIAHOrO CTaTyca M cTaTyca
nocnerapaHTuinHoro obcnyxusanuna / 366

KoHTaKTHble cBegeHun Keysight / 366
Bosspar yctpoictea / 366

HacTtpoiika KHonku "[Quick Action] BbicTpoe geiicteue" / 367

22  Beb-uHTepdeliic
Hoctyn K Be6-nHTepdeicy / 370

YnpasneHune npnbopom yepes 6paysep / 371
YnaneHHas nuuesas naHens Full Scope / 372
YnaneHHas nvuesan naHenb Screen Only / 373
YnaneHHas navuesas naHenb Tablet / 374
YnaneHHoe nporpamMmupoBaHue yepes 6paysep / 375

YaaneHHoe NporpaMMMpOBaHKME C NPUMEHEHWEM NaKeTa
Keysight 10 Libraries / 376

CoxpaHeHue/BocctaHoBneHne /[ 377
CoxpaHeHue ¢painnos c nomouibto Beb-uHtepderica / 377
BoccraHoBneHue daitnos Yepes Beb-uHtepdeinc / 378
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MonyyeHune nsobpaxkenma / 379
PyHKUMU naeHTMbMKaumn / 380
CpepacTtBa usmepenua / 381

YctaHoBKa napons / 382

23 OnopHbIN cUrHanN
TexHuueckme xapaktepuctnkn / 385

KaTeropua nsmepenunsa / 386
KaTeropua nsmepeHus ocumnnorpada / 386
OnpeaeneHna Kateropum nsmepexma / 386
CTOMKOCTb K CKaukam HanpsskeHua / 387

A

MpeaenbHoe BXOAHOE HanpaX)eHMe Ha aHa/IoroBOM
Bxoge / 387

A

MpeaenbHoe HanpsaXeHne Ha Bxode uMdpoBOro
KaHana / 387

BHewHwue ycnosua / 387

MpobHuKn 1 npucnocobneHns / 388
MaccuBHble NpobHUKM / 389
OAHOCTOPOHHME aKTMBHbIE MPOBHNKK [/ 389
OnddepeHumnanbHble npobHUkn / 390
TokoBble NpobHukn / 391
HocTynHble npucnocobnexnua / 392

3arpysKa AMLUEH3UM U NPOCMOTP MHbOPMALUK O
nvueHsuax / 393
[JocTynHble nnueH3npoBaHHbie moayan / 393
[Opyrve goctynHblie moaynu / 395
MopaepHusauma ocumnnorpada ao yposHa MSO / 395

O6HosneHunsa ana NO n mukponporpamm / 396
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dopmat ABOUYHbBIX AaHHbIX (.bin) / 396
[BounuHble gaHHble B MATLAB / 397
dopmar 3aronosKa asondHoro ¢avina / 397
MprMmep NpPorpammbl 4S8 YTEHMA ABOUYHbIX AaHHbIX / 400
Mpumepsbl AsounuHbIX bannos / 400

dainbl CSV 1 ASCII XY / 403
CrpyKktypa daitnos CSV n ASCII XY / 404

MWHMMaNbHOE N MaKCMMaibHOe 3HavyeHus B dpalinax
CSV / 404

OduunanbHoe ysegomnenne / 405

24 3anyck no CAN/LIN n nocneaoBsatenbHoe AeKoaMpoBaHue
HacTtpoiika curHanos CAN/CAN FD / 407
3arpysKka 1 NpocMoTp CUMBOANYECKUX AaHHbIXx CAN / 411
3anyck no CAN/CAN FD / 411

MocnenosaTenbHoe aekoanposaHue CAN/CAN FD / 414
NHTepnpertauns aekogmposaHus CAN/CAN FD / 416
Cymmupytoulee yctporicteo CAN / 417
NHTepnpetauna aaHHbix CAN Lister / 419
Mouck gaHHbIx CAN B Tabauue Lister / 420

Hactpoitka ans curHanos LIN / 421
3anyck no LIN / 422

MocneposaTenbHoe gekoanpoBaHue LIN / 425
NHTepnpeTauma AaHHbIX gekoanposanua LIN / 426
MHTepnpeTtauns aaHHbIX LIN Lister / 427
Mounck aaHHbix LIN B Tabanue Lister / 428
25 3anyck no FlexRay n nocnepoBatenibHOe AEKOANPOBaHME

HacTtpoiika curHanos FlexRay / 429

3anyck no FlexRay / 431
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3anyck no naketam FlexRay / 431
3anyck no ownbkam FlexRay / 432
3anyck no cobbitnam FlexRay / 433

MocnenosaTenbHoe AekoanposaHue FlexRay / 434
NHTepnpeTauna aekogmposaHus FlexRay / 435
Cymmumpytouiee yctpoicreo FlexRay / 435
MHTepnpeTauma aaHHbIX FlexRay B Lister / 436
Mouck paHHbIX FlexRay B Lister / 437

26  3anyck no 12C/SPl n nocneposate/ibHOe AeKOANPOBaHMeE
HacTtpoiika gns curHanos 12C / 439
3anyck no 12C / 440

MocnenosaTenbHoe gekoanpoBaHue 12C / 444
NHTepnpeTauma AaHHbIX Aekoanposanua 12C / 446
MHTepnpeTauna aaHHbIx 12C Lister / 447
Mouck gaHHbIx 12C B Tabnuue Lister / 448

HacTtpoiika curHanos SPI / 449
3anyck no SPI / 453

MocneposaTesnibHoe AekoanposaHue SPI / 454
NHTepnpeTauma AaHHbIX gekoanposaHma SPI / 456
MHTepnpetaumsa gaHHbIX SPI Lister / 457
Mouck gaHHbIX SPI B Tabaunue Lister / 457

27  3anyck no 12S n nocnegoBatenbHoOe AeKogMpoBaHue
HacTtpoiika gns curHanos 12S / 459

3anyck no 12S / 463

MocneposaTesnbHoOe AekoauposaHue 12S / 465
NHTepnpeTauma AaHHbIX AekoanposaHua 12S / 467
WMHTepnpeTaumsa gaHHbIX 12S Lister / 468
Mouck gaHHbIX 12S B Tabnuue Lister / 468
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28  3anyck no MIL-STD-1553/ARINC 429 v nocnefoBaTeNlbHOE AEKOAUPOBaHUeE
HacTtpoiika curHanos MIL-STD-1553 / 472
3anyck no MIL-STD-1553 / 473

MocnenosaTenbHoe gekoanposaHue MIL-STD-1553 / 474
NHTepnpetauma agekoamposaHusa MIL-STD-1553 / 475
NHTepnpeTauma aaHHbIXx MIL-STD-1553 B Lister / 477
Mounck aaHHbix MIL-STD-1553 8 Lister / 478

HacTtpoiika curHanos ARINC 429 / 479
3anyck no ARINC 429 / 481

MocneposaTesnbHoe aekoamnposaHme ARINC 429 / 482
NHTepnpeTtauna aekoamposaHus ARINC 429 / 484
Cymmupytoulee ycTpoiicteo ARINC 429 / 485
NHTepnpeTtauma aaHHbIx ARINC 429 B Lister / 486
Mouck gaHHbIXx ARINC 429 B Lister / 486

29 3anyck no SENT u nocnegoBatesibHOe AeKOAMPOBAHME
Hactpoiika curHanos SENT / 489
3anyck no curHany SENT / 494

MocnenosaTenbHoe AekoauposaHue SENT / 497
NHTepnpeTauna aekogmposBaHus SENT / 498
NHTepnpetauna aaHHbIx SENT Lister / 500
Mouck gaHHbIX SENT B Lister / 501

30 3anyck no UART/RS232 1 nocneaosatenbHoe AeKoanmposaHue
HacTtpoiika curHanos UART/RS232 / 503

3anyck UART/RS232 / 505

MocnenosaTenbHoe aekoamuposaHue UART/RS232 / 507

NHTepnipeTauma AaHHbIX AeKOANPOBaHNA
UART/RS232 / 509

Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCMAyaTaLmm



Cymmumpytoulee yctpoiicteo UART/RS232 / 510
NHTepnpertauma aaHHbix UART/RS232 B Lister / 511
Mouck gaHHbIXx UART/RS232 B Tabauue Lister / 511

MpeameTHbIN yKasaTenb

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

1 Hayano paboTbl

MpoBepKa coaepKMMOro ynakosku / 29

HaknoH ocuunnorpada gna yaobHoro npocmotpa / 32

BkntoueHue ocuunnorpada / 33

MoaknoyeHne NpobHUKoB K ocumnnorpady / 34

BxogHot curHan / 35

BoccTaHoB/IEHUE HACTpoeK ocuuanorpada no ymondaHuio / 35

Mcnonb3osaHue GyHKLUM aBTOMacwTabuposaHus / 36

KomneHcauma naccusHbIX NpobHuKkos / 38

M3yyeHne HaxoaaLWmMXCA Ha IMLEBOI NaHenn CpeacTs ynpasieHna u pasbemos / 39

OnucaHue anemeHTOB ynpassieHnAa CEHCOPHbIM AUCnaeem / 50

OnucaHue pasbemos 3aaHel naHenn / 64

M3yyeHue aucnnesa ocumnnnorpada / 66

JocTyn K BCTPOEHHOM KpaTKoi cnpaske / 68

B 31OV rnaBe onucbIBatoOTCA AENCTBUA, NPeAnpUHUMAEMbIE MPYU NEPBOM UCMOIb30BaAHMM
ocuunnorpada.

MpoBepKa CoAePIKMMOTO YNaKOBKM

KEYSIGHT

TECHNOLOGIES

MpoBepKa TPAHCMOPTMPOBOYHOTO KOHTEMHEPA Ha HaMUYME NOBPEKAEHWIA.

MpY HaNMYMM BUAMMBIX NOBPEKAEHNN TPAHCNOPTUPOBOYHOTO KOHTEMHEPA
COXPaHMWTE €ro UM aMopTU3UPYIOLWMIA MaTepUan 40 KOHLA MPOBEPKM COAEPHKUMOTrO
Ha KOMMJEKTHOCTb, @ TaKKe MeXaHWYeCKOM M 3N1eKTPUYECKOM NPOBEPKM CaMOoro
ocuunnorpada.
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Hauano paboTbl

e YbeauTech B NONYYEHUMN NEPEUMCAEHHDIX Aa/1€€ HAUMEHOBAHWUI 1 APYTUX
[OOMNONHWUTEIbHO 3aKa3aHHbIX NPMCNOCObaeHMI.

Ocumnnorpad InfiniiVision 3000T cepuu X.
Kabenb NUTaHMA (xapaKTepuUCTUKM Kabena 3aBUCAT OT CTPaHbl MPOM3BOACTBA).
MpobHuKK ocunnnorpada:
ABa NPOoBHMKa ANA ABYXKaHANbHON Moaenu;
yeTblpe NPoBbHMKaA A/15 YeTblpexkaHabHOM MoAeNN.
KomnnekT umobpoBbix NpobHMKOB (TonbKo ana mogenein MSO).

KOMMNaKT-AMCK C AOKYMEHTaLMEN.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Hauano pabotel 1

e e e [W—Qc_}@@ &
~ -]

MpobHukK
N2843A

KomnakT-auck ¢
A (2 vnn 4 wr)

[IOKyMeHTaumelt @

KomnrekT undpoBbix /¢ LRGN
npobHumcos N2756-60001 /77 [ 1\ L)

Vo)

(Tonbko Ans monenei MSO) | | | |

Cm. Takke  * “[locTynHble npucnocobneHma” Ha cTpaHuue 392
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1  Havano pabotbl

YcTaHoBKa gononxutensHoro moayna LAN/VGA nan GPIB

Ecnm Heobxoammo ycTaHoBUTb Moaynb DSOXLAN LAN/VGA nnv moayns DSOXGPIB GPIB,
TO ero yCTaHOBKyY c/ieAyeT BbIMOAHWUTL Nepes, BKAoYeHMeM NMTaHua ocumanorpada.

1 EC/v HYXXHO M3B/1€4Yb OAMH MO/Y/Ib M YCTAHOBWTb Ha €ro MecTo APYroi, TO caasuTe
MPYKUHHbIE KOMMEHCATOPbI NMEPBOro MOAY/IA 1 aKKYPaTHO M3B/IEKMUTE €ro U3 OTCeKa
00151 MOy N,

2 YT106bl YCTAHOBWUTb MOAY/b, BABUHbLTE €70 A0 YNopa B OTCEK A4/19 MOAYAA Ha 3a4HeN
naHenu npubopa.

MpYKMHHbIE KOMMEHCATOPbI MOAY/A 3aLLENKHYTCS, 3adMKCUPOBAB €ro B OTCEKE.

LAN/VGA Module
_A F uss @ i P—
DEVICE O HosT =
=1

e
@ R Module Slot
TN

T 1
T T
c ; GPIB Module
A [ T
—
GROUND TO AVOID € 1

—_]
~ 100120V, 50160/400Hz (o)
~ 100-240V, 50/60Hz

109 wate
\L@f'

Moaynb LAN/VGA nnn GPIB cieayeT yCTaHOBUTb Nepes, BKAOHEHNEM NUTaHUA
ocumnnorpada.

HaknoH ocumnnorpada ana yaobHoro npocmoTpa

Moa nepeaHMmmM CToMKamu ocuuanorpada UMETCA CKAaAHbIE HOMKM, KOTOPbIE MOXKHO
BbIABUHYTb, YTODbI HAKNOHUTL ocuuanorpad.

32 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Hauano pabotel 1

Flip-Out Tabs

Bk/toyeHue ocumnnorpada

TpeboBaHMA K
3/1EKTPONUTAHMUIO

TpeboBaHMA K
cucTemam
BEHTUAALMUM

TpeboBaHMA OTHOCUTENbHO HAMPAKEHWUA B CETU, YaCTOTbI M INEKTPONUTAHUA:

e HanpsaskeHue B ceTn: ~100-120 B (nepem.), 50/60/400 Iy,

e 100-240 B (nepem.), 50/60 I'y,

e 100 BT — makc.

30HbI BMYyCKa M BbINYCKa BO3A4yXa HE A0/KHbI ObITb 3aroposkeHsbl. [11a obecneyeHus

HaZ/1eXKallero oxnaxaeHns NPUToK BO3Ayxa He A0/KeH bbiTb orpaHuyeH. Oba3aTenbHO
cneauTe 3a Tem, YTobbl 30HbI BMYCKa M BbiMyCKa BO3/yXxa He BblM 3aropoKeHbl.

Mo AeicTBMEM BEHTUAATOPA BO3AyX BCACLIBAETCA YepE3 OTBEPCTUA Ha J1eBON U
HUKHEN NaHenn ocumnnorpada 1 BbIBOAUTCA Yepes OTBEPCTUA Ha 3aZHel naHenm
ocumnnorpada.

Ecnu ocumnnorpad yctaHOBNEH Ha cToNle, HeobXoaAMMO obecneunTb
50-MUNNMMETPOBbIE 3a30Pbl N0 HoKam ycTporcTea M 100 MUAIMMETPOBbIE 3330pPbl Ha,
M 33 YCTPOWCTBOM A/1A Haaexallen BeHTUAALMN.
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1  Havano pabotbl

BkatoueHne 1 Tloaxntoumnte Kabesb NMMTaHMA K NOPTY Ha 3adHel naHenn ocumanorpada, 3atem
ocumnnorpada NOAK/OUMTE €ro K NOAXOAALULEMY UCTOYHUKY HAMPAKEHWSA NePEMEHHOrO TOKa.
Mponoxute Kabesb NMTaHUA TakMm 06pPa3om, YTOBbI UCKIOUUTL 3alleMaeHne
Kabena HoXKamu ocumnnorpada.

2 Ocuwmnnorpad aBTOMaTUYECKM HACTPaMBAET BXOAHOE HAMNPAXKEHWe OT CETH B
amanasoHe ot 100 go 240 B nepemeHHOro Toka. lNpeaocTaBieHHbIN CETEBOM WHYP
COOTBETCTBYET TPEOOBAHUAM CTPAHbI-U3rOTOBUTENA.

Bcerpa ucnonb3yiuTte 3asemneHHbI Kabenb nutaHma. He cHUmamTe 3asemneHue ¢
OCTOPO}HO A 4

Kabensa nutaHua.

3 HaxkKmuTe BbIKAKOYaATENb NUTAHKA.

BbIKkAtoyaTesb MUTaHUA HAXOAWUTCS B IEBOM HUMKHEM Yy IMLEBOMN NaHe M yCTPOMCTBa.
Ocumnnorpad BbINOAHWUT NpOLEAYPY CAaMOAMATHOCTUKM U Yepes3 HECKObKO CEKYHL,
OyaeT rotos K pabote.

[MoaKkntoyeHne NPobHMKOB K ocumanorpady

1 MopakntoumTe NPobHMK K pasbemy KaHana BNC ocumnnorpada.

2 [logkntoumTe BblABMMKHOM HAKOHEYHMK ['IpO6Hl/IKa K Hy)KHOVI TOYKe uenn nnam
TECTUPYEMOrO yCTpOl\;ICTBa. Ob6nA3zaTenbHO noaxKkat4ynTe Kabesb 3a3emneHunn
I'IpO6Hl/lKa K TO4YKe 3a3emM/1eHnAa uenn.

A MpeaenbHoe BXOAHOE HaNpAMKeHWe Ha aHa/l0roBOM BXOAE

300 cpeaHekBagpaTmMyeckmx B, 400 B (MaKc.); AMHaMmuyecKan neperpyska no
HanpaxeHuto 1,6 KB (makKc.)

50 Om Ha Bxoge: 5 cpeagHekBaapaTnyeckux B —3awwmrta Ha Bxoae, ycTaHOBAEHHasA
ana pexxkmuma 50 Om. Mpu obHapyKeHUU HanpAXKeHUs, NpesbiWwatoLLero 5
cpeaHeKBagpaTMYecknx B, kKaHan ¢ Harpyskoi B 50 Om byaeT oTkatoueH. OgHaKo B
3aBMCMMOCTU OT BPEMEHHOM KOHCTaHTbl CUTHaa BO3MOXKHbI NOBPEXKAEHUA Ha
BXOZ4aX. 3alLMTa Ha BXoae ans pexmma 50 Om paboTaeT, ToNbKO Koraa Ha
ocumunnorpad nogaerca NUTaHUe.
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Hauano pabotel 1

A He monyckaite cmelleHua Kopnyca ocumnnnorpada

HapylweHwue 3a3emieHna U cMelleHme Kopryca ocuuanorpada MoryT NpuBecTy K
HETOYHbIM U3MEPEHMAM, 3 TaKXKe NoBpexaeHuo obopyaosaHus. Kabenb
3a3emneHunA NPobHMKa cieayeT 3aMKHYTb Ha Kopnyc ocuuanorpada v NoAKAYUTb
K MPOBOZAY 3a3eM/IEHUA CUIOBOrO Kabens. Ecnn HyXKHO BbINONHUTL U3MEpPEHUE
MeX Iy ABYMSA TOUKaMM, HAaXOAALLMMUCA NOL, HANPsSXKEHNEM, cnesyeT
ncnonb3oBatb auddepeHumanbHbI NPOOHUK C 4OCTAaTOUYHbIM AMHAMUYECKMM
AnanasoHoM.

OCTOPOMHO He cnepyet npeHebperaTb o6ecneyeHnem 3aLUTbl NyTeM 3a3eMNEHUA
ocumnnorpada. 3azemneHune ocuunnorpada ocyLecTBAAETCA NOCPeACTBOM

Kabena nutaHmA. Hapyl.uel-me 3a3emMm/ieHUA noBblWaeT PUCK NopaxkeHua
N1EKTPOTOKOM.

BxoaHOW curHan

MepBblil BXOAHOM CUTHaA ocumanorpada — 1o cMrHan Ha pasbeme Demo 2, Probe
Comp. ITOT CUTrHaN UCMONb3YETCA A48 KOMMEeHcaumum NpobHMKOB.

1 TMoaxntoumte NpobHMK KaHana 1 ocumnnorpada K KoHTakTy Demo 2 (Probe Comp) Ha
NINLEBOM NaHenun.

2 TMoakntoumTe Kabesb AaHHOMO NPOOHMKA K KOHTAKTYy 3a3em/eHus (pAgoM C
KOHTakTom Demo 2).

BoccTaHOBNEHME HACTPOEK ocLuanorpada No YyMOAYaHUIO

BoccTaHoBEHMEe HAacTpoek ocumanorpada no yMoa4aHuo

1 HaxmuTe KHonky [Default Setup] Hactp.no ymonuaHutio.

Ha»aTune 37O KHOMKKM BOCCTaHaBAMBAET HAaCTPOMKM ocLmanorpada no ymondaHuio. 31o
npuesoauT ocumanorpad B M3BecTHoe paboyee coctoaHKe. [lanee nepedncieHsi
OCHOBHbIE CTaHAAPTHbIE NapamMeTpbl.
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1  Havano pabotbl

Tabnunua 2KoHdurypaumsa no ymonyaHmto

PassepTKa HopmasnbHbIi pexnm, macwtab 100 mKc/aen, 3agepskka 0 c,
CUHXPOHU3MPYIOLLMI CUTHAN B LLEHTPE 3KpaHa.

OTKNOHEeHue KaHan 1 skntoyeH, macwTab 5 B/aen, cBA3b Mo NOCTOAHHOMY TOKY,
(ananorosbi nonoxexue 0 B, umnegaHc 1 MOm.

curHan)

3anycK 3anyck nNo GpoHTy, aBTOMATUUECKUIA PEXUM, YpoBeHb O B, UICTOUHMUK -

KaHan 1, cBA3b NO NOCTOSHHOMY TOKY, YK/IOH nepeaHero ¢poHTa, Bpems
3apepKkm 40 He.

Oucnnein MocnecBeyeHne BbIKNKOYEHO, APKOCTb ceTKMN 20 %, APKOCTb curHana 50 %.

Mpoyee HopmasbHbIii pexknm cbopa gaHHbIx, KHomnKa [Run/Stop] Nyck/cTon 8
nonoxeHuun "Myck", Kypcopbl U U3MEPUTENIU OTK/THOYEHDI.

MeTku Bce nonb3oBaTenbckne MeTKM, CO3aaHHbIe B BUbNMOTEKE METOK,
COXPaHAOTCA (He yAaNnaTCa), HO BCEM MEeTKaM KaHanos byayT
BO3BPALLEHbl UCXOAHbIE UMEHa.

B MeHt0 coxpaHeHmsa/BOCCTaHOBAEHNA MMEIOTCA NapameTpbl NOMHOrO BOCCTaHOBAEHNA
3aBO/CKMX HAacTpoeK (cm. pasaen “BoccTaHOBAEHME HACTPOEK MO ymonYaHui' Ha
cTpanuue 341) uam BbinoNHeHMA 6e30MNacHOM OYMCTKM (CM. pa3aen “BbinonHeHne
6e3onacHol oUnCTKN" Ha cTpaHumue 341).

icnonb3oBaHMe GyHKLMM aBTOMACLLTabMPOBaHNSA

YTO6bl aBTOMATUYECKM HACTPOUTL HauyyLlee OTOBPaXKeHNe BXOLHbIX CUTHA/I0B Ha
aKpaHe ocumnnorpada, ucnonbsymte kHonky [Auto Scale] ABTomacwutab.

1 HaxkmuTe KHoMKy [Auto Scale] ABTomacwTab.

Ha akpaHe ocumnnorpada fonkeH 0TobpasmnTbea NoA06HbIN NpeacTaBieHHOMY
HUXE CUTHa.

36 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Hauano pabotel 1

Erictp. otnagka

2 [1nqa BO3BpaTa K NpeablayLiMm HacTpoiKam ocumanorpada HaxkmmuTe KHOMKy
OTMeHUTb ABTOMAcCLUTab.

3 [1ns BKAoUYeHMA "BbICTpol 0TAaakM" aBToMaclTabnpoBaHma, MU3MEeHeHMs
aBTOMaCLUTabUPyEeMbIX KaHaI0B UM COXPaHeHMA pexnma cbopa AaHHbIX B npoLecce
aBTOMACLUTabUPOBaHMA HasKMMTE KHOMKY BbicTpas oTnaaka, KaHanbl v Pexkum
c6opa.

Te e KHOMKM oTobparkatoTcs 1 B MeHto "HacTpoika aBTomacwtaba". Cm. “YcTaHoBKa
napameTpoB HACTPOMKK aBTOMacLluTaba" Ha cTpaHuue 357.

Ecnu curHan otobpakaeTca, HO 3TO He TOT NMPAMOYTrO/IbHbIN CUIHA, KOTOPbIN MOKa3aH
Bblle, TO MPOBeAMTE NpoLeaypy, Ha3biBaemyto “KomneHcaums naccuBHbIX
npobHUKOB" Ha cTpaHuLe 38.

Ecnv curHan He oTobpaskaeTcs, To ybeamTech, HTO NPOOHWUK HALEKHO NOAKAOYEH K
BxogHoMy pasbemy BNC Ha nvueBol naHenm n pasbemy Demo 2 (Probe Comp) cnesa.

MpuHUKMn Mpu aBTON\aCLLITa6l/IpOBaHMM AHANTN3NPYHOTCA BCE CUTHA/Ibl Ha KaXXO0M M3 KaHa/10B 1 Ha
LI,eVICTBMH BXOZE BHELWHEro MCTOYHMKA 3anycKa. Peyb naet n o LLI/I(I)pOBbIX KaHanax, eC/in TakoBble
aBTomacha6Mpo NOAK/TKOYEHbI.

BaHMA
Mpu aBTOMacCLUTabUPOBAHUK YNABAMBAKOTCA, BKAOYAIOTCA M MacliTabupytoTcs Bee

KaHa/bl C MOBTOPSAIOLIMMCA CUTHAMIOM YacToToM OT 25 ', paboymm LMKIOM,
npesblwatowmm 0,5%, 1 MUHMMaNbHOM NoaHON amnanTyaon 10 mB. Bce KaHanbl, B
KOTOPbIX HE 0BHAPYKMBAKOTCA CUTHA/bI, BbIK/HOYAIOTCA.
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1

Hauano paboTbl

[ns BbIbOpa UCTOYHMKA 3aMyCKa HalAMTE NepPBYIO AeNCTBUTENbHYIO GOPMY CUrHana,
HauYMHaA C MCTOYHMKA BHELLIHEro 3anycka, 3aTem nepexoaa OT aHa/0roBoro KaHana ¢
HaMMeHbLIMM [0 aHaoroBOro KaHana c HanbobLLIMM HOMEPOM U (eCNM NOAKAOYEHbI
UMPPOBbIe MPOOHMKM) 3aKaHUMBaA LIMGPOBLIM KaHaOM C HaMbONbLLNMM HOMEPOM.

Mpu aBTOMacLWTabupoBaHUM A1 3aA4ePKKM yKasblBaeTca 3HaveHne O ceKkyHz,
HaCTpPOiKa BpemeHu/aeneHns (CKOpoCTb Pa3BepTKM) MO rOPU3OHTAIM 3aBUCUT OT
BXOHOrO CUrHasia (OKoso 2 NepuoaoB 0TobpakaeMoro Ha aKpaHe 3anyLeHHOoro
CUTHana), a 4ANA pPeXmnma 3anycka ykasbiBaeTcs 3HadeHne "OpoHT".

KOI\/\I‘IeHcaLl,l/Iﬂ MNaCCMBHbIX I_IpO6Hl/IKOB

38

Kaabli naccuBHbIA NPOBHUK ocumanorpada AonKeH bbiTb NOABEPrHYT KOMMNEHCaLMM
[O/18 COOTBETCTBMA BXOAHbIM XapaKTepUCTMKaM KaHana ocumanorpada, K KOTopomy oH

noAKAto4eH. HenpasBmnabHO BbINOHEHHAA NpoLLeAypPa KOMNEHCaLUMM NPOBHUKA MOKET
CTaTb NPUYMHOM CEPbE3HBIX OLWIMBOK B M3MEPEHMSAX.

1 BBOA CUrHana KomneHcauum npobHMKa (cMm. “BxoaHoi curHan" Ha cTpaHumue 35).

2 Haxmute kHonky [Default Setup] HacTpoiika no ymonyaHuio 419 BOCCTaHOBAEHMA
HacTpoek ocumanorpada No ymondaHuio (cMm. “BoccTaHoBNEHME HACTPOEK
ocumnnorpacda no ymonyaHuto" Ha ctpaHuue 35).

3 Haxkmute KHonKy [Auto Scale] ABTomacwTab, YToObl aBTOMATUYECKM HAaCTPOUTb
ocuunnorpad Ana cMrHana KomneHcauum npobHuka (cm. “Mcnonb3oBaHne GyHKLUM
aBTOMacwTabupoBaHua" Ha cTpaHuue 36).

4 HaMuTe KHOMKY KaHana, K KoTopomy nogaxatodeH npobHuk ([1], [2] v T.4.).
B meHto «KaHan» Haxkmute KHonky MPo6HUK.
6 B meHto "MpobHMK KaHana" HaxkmmTe KHoMKy MpoBepKa Npo6bHMKa 1 creayiite

MHCTPYKUMAM Ha SKpaHe.

Mpyn HEOBXOAMMOCTU UCMONbIYITE HEMETANINYECKMIA MHCTPYMEHT (Npuaaraemblii K
NPO6HMKY), YTOObI HACTPOMTb NOACTPOEUHbIN KOHAEeHCcaTop NPobHMKa Ha
MaKCMMasibHO NAOCKMM MMMYAbC.

Ha npobHukax N2894A noACTPOEYHbIM KOHAEHCAaTOP PAcMnoIOKeEH Ha pasbeme
npobHuka BNC.
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Hauano pabotel 1

MonHasa koMneHcaums
N |
UpeamepHas komneHcaums
— V /‘
(" (
HepocraTouyHasi komneHcaums
_ _

7 TloaknoumnTe NPOBHMKM KO BCEM OCTasIbHbIM KaHanam ocumanorpada (KaHan 2
2-KaHanbHOro ocumnnorpada UM KaHanbl 2, 3 1 4 4-KaHanbHOro ocumnnorpada).

8 [loBTOpPWTE NpoLEeaypY ANA KaKA0ro KaHana.

M3yyeHune HaxoasaLWmMXCs Ha IMLLEBOM NaHen CpeACcTB YNpaBaeHmaA v
Pa3bemMoB

Mopa, kHonkol, Haxo4ALEeNCA Ha INLEBOI NaHENU, MOApa3yMeBaeTcs MNtobas KHoMKa
(KnaBuLwa), KOTOPYKO MOXKHO HaXKaTb.

[po2paMMHQAA KHONKA — 3TO O4HA U3 6 KHOMOK, PACNOI0}KEHHbIX HEMOCPEACTBEHHO MOJ,
ancnaeem. YcnosHble 0603Ha4YeHNA STUX KHOMOK 0TOHPaKaoTCA Ha aKpaHe Ha HUMMK.
B pasnnuHbIx MeHto ocumanorpada nx GyHKUMM OTIMYAKOTCA.

OnucaHune 3n1emeHToB, 0603HaYeHHbIX Ha JaHHOM PUCYHKE C MOMOLLBIO LMdP, CM. B
npveeAgHHOMN fanee TabauLe.
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1  Havano pabotbl

5. KHonku curHanoB 6. CpeacTea ynpaBnieHus 3anyckoM 7. CpeAcTBa ynpaBneHus pa3BepTkon 8. KHOMKW ynpaBneHus paboToi

/ 9. Knonka [Default Setup]
e HacTpoiiku no ymonyaHuio
[
] -

10. KHonka [Auto Scale]

ABToMacLTab

ra 11. lononHuTenbHble
CpeAcTBa ynpasieHus

CuUrHanom

4. Py4yka BBOAA

3. KHonka [Intensity]
SpkocTb 12. CpeactBa ynpaeneHus

M3MepeHneM
13. KHonku daiinos

2. MporpamMMHble 14. KHOMKKN MHCTPYMEHTOB

KHOMKM
1. BoikntouaTesnb / 15. KHonka [Help] CnpaBka
nUTaHus &
16. DnemMeHTbl ynpaBneHus
"Koad. oTkNOHeHns"
21. Bbixog reHepatopa  20. Bxogbl 19. OcHoHoit  18. KoHTakTel Demo 2, 17, Bxogbl aHanorosbix KaHanos
CUrHasnoB UnbpoBbIX KaHanos nopT USB Ground 1 Demo 1

1. BblktoyaTens | YTobbl BKAOUUTL NUTAHWE, HAXKMUTE OAMH Pas; HaXKMUTE eLle pas,
nUTaHus YTOObI OTKNOYUTL NUTaHMeE. Cm. “BKtoyeHue ocumnnorpada Ha
CcTpaHumue 33.

2. MporpammHble | DYHKUMM 3TUX KHOMOK 3aBUCAT OT MEHIO, OTOOpaXKaeMbIx Cpasy Hag,
KHOMKMU HUMW Ha aucnnee.

KHonka @ "Hasag/BBepx" BbINOMHAET NepemelLeHne B Mepapxmm
MEHI0 NPOrPaMMHbIX KHOMOK. B BepxHeit 4acTi nepapxmm KHOMKa

"Hasag/BBepx" OTKAOUYaEeT MeHo. BMecTo HMX Ha aKpaHe
oTobparkatoTca cBegeHuns ob ocuunnorpade.

3. KHonka HaxkmuTe 3Ty KHOMKY, YTObbI e nogcseTHTb. MoacBeTus ee,
[Intensity] NOBEPHUTE PYYKY BBOAA, YTODObI OTPEryIMpPOBaTh APKOCTb
fApKocTb oTobparkaemoro curHana.

CoBcem Kak npwu paboTe ¢ aHanorosbiMm ocumanorpadom, ynpasnss
APKOCTbIO CUTHANA MOXKHO BbIAENATb OTAE/bHbIE €ro AeTanu.
PerynvpoBKa apkoctv unbpoBoro curHana HeBO3MOKHa.
MoapobHOCTN 06 UCNOAb30BAHUM PeryaaTopa APKOCTM Ann
NpPoCMoTpa ZieTanei CUrHana cMm. B pasgene “PeryniMpoBKka
ApKocTn" Ha cTpaHuue 163.
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4. Pyuka BBOAa

Pyuka BBOAA MCNO/b3yeTCA A4/1A BbIGOPA 3/1EMEHTOB MEHIO U
N3MeHeHWA 3HaYeHMn. OYHKUMA PYYKM BBOLA MEHAETCA B
3aBMCMMOCTU OT BbIGPaHHbIX MEHIO M NPOTrPaMMHOI KHOMKM.
O6paTtuTe BHUMaHUE, YTO, KOrAa C MOMOLLBIO PYYKM BBOAA MOMKHO
BbIGPaTb 3HaYEHWe, 3HaK B BUAE U3OTHYTON CTPESKU

0 rnoAcBeyYnBaeTca Hag Hell. Kpome Toro, Koraa CUMBOA PYHKM

BBOZA 0 oTobpaskaeTca Ha O4HOM 13 NPOrPaMMHbIX KHOMOK,
TaK»Ke MOMHO BbIGPaTh 3HaYEeHMe C MOMOLLbIO PyYKM BBOAA.

Yacrto a1 ocyuiectssieHms Bbi6opa 4OCTaTOYHO MOBOPOTa KyUKM
BBOAA. MHOr4a pyyKy BBOAA MOXKHO Ha¥aTb, YTOBbI MOATBEPANUTL UK
OTMEHUTDL BbI6OP. TaKKe HaxKaTUeEM PYyUYKM BBOAA C 3IKpaHa ybupatoTcs
BCM/IbIBaOLLME MEHIO.

KHonka [Acquire] 3axBaTt no3sonseT BbIOpaTb pexumsl cbopa
AaHHbIx "HopmanbHbiin”, "ObHapykeHue nukos", "YcpeaHeHue" nam
"BbicoKkoe paspelweHune” (cm. pasgen “Bbibop pexknuma cbopa
AaHHbIX" Ha cTpaHuue 230), a TaKKe UCNoNb30BaTb
CEermeHTUPOBaHHY NamaATb (cM. pasgen “Coop AaHHbIX B
CEerMeHTUMPOBaHHY0 NamATh" Ha cTpaHuue 239).

KHonka [Display] OTo6pakeHune obecrneumBaeT AOCTYMN K MEHIO, B
KOTOPOM MOKHO BKJ/ILOYMTb NOCAECBeYeHUE (CM. pa3gen “YcTaHoBKa
1N OTMeHa nociecsevyeHmn’ Ha cTpaHuue 165), ouncTUTL ancnaen u
OTPErynMpoBaTb APKOCTb CETKMN (KOOpAMHATHOM) (cM. pasaen
“PerynvMpoBKa ApKOCTU MacluTabHoM ceTKn" Ha cTpaHuue 167).
KHonKa [Touch] CeHcopHoe ynpaBneHue (cnpaBa OT KHOMKM KaHana
2) — Ha’KMMWTe 3Ty KHOMKY, YTO6bI BbIK/HOUNTL/BKAIOUYUTL CEHCOPHOE
ynpasneHue Aucnaeem.

5. KHonKun
CUrHanoB

6. CpepcTsa
ynpasneHua
3anyckom

C NOMOLLLbIO 3TUX 3IEMEHTOB YNpPaBJeHWUs 33at0TCA NapameTpbl
3anycka ocunnanorpada gna cbopa gaHHbIX. Cm. Masa 11, “3anycku,”
Ha cTp. 177 v MaBa 12, “Pexwvm 3anycka/ceasb,” Ha cTp. 215.
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7. |Cpeactea K cpeactBam ynpas/ieHuA pa3BepTKON OTHOCATCA CaeaytoLme.
ynpaeneHus e Pyuka maclTaba pa3BepTKM — NOBEPHMUTE PYYKY B CEKLUU

pa3BepTKoM ,b /\/
pa3BepTKM C MeTKOM AN HaCTPOMKM

BpemeHu/aeneHns (CKopocTb pa3BepTKU). 3HAKM NOZ 3TOMN pyYKon
03HAYaloT, YTO C € MOMOLLIO MOXKHO Pa3BEPHYTb UM YMEHbLLIUTb
CWUrHan 3a c4YeT MacliTabupoBaHMA MO FOPU3OHTANN.

® Pyuka nonoxeHusa KoabouLmMeHTa pa3BepTKM — NOBEPHUTE PYUKY
C METKOI 4 p 418 TOPU3OHTA/IbHOTO NEPEMELLEHNA MO CUTHAAY.
Mpyn 3TOM MOXKHO 0TO6Pa3UTb NONYYEHHbI CUTHAN A0 MOMEHTA
3anycka (MoBOPOT PYYKM MO YACOBOW CTPEsIKe) UAn nocne
(noBOPOT pyYKM NPOTUB YacoBOI cTpenku). Ecan nepemelueHne no
CUTHaNy NPOUCXOANT NPU OCTaHOBAEHHOM ocuuaiorpade (He
HaXoAALLEMCA B pexkume paboTbl), TO OTOOPAXKAIOTCA AaHHblE
CUrHanNa, NOMY4EHHOro NOCAEAHUM.

e KHonka [Horiz] [opM30HT. — HaXXMuTe 3Ty KHOMKY, YTOBbI OTKPbITH
MEHIO Pa3BEPTKMU, e MOXKHO BbibpaTh pexkmumsbl "XY" 1 "KaueHwne",
BK/IHOYUTb MM BbIKNHOYUTb MACLLTabMpPOBaHME U TOYHYIO
HaCTPOIKy BpeMeHn/aeneHns no ropm3oHTaNu, a TakKe BblbpaTb
TOYKY OTCHYETa BPEMEHM 3armycKa.

e KHonKa "Macwrab" @ — HaXXMUTE KHOMKY @ , 4TObbI
pasgenuTb aucnaen ocumnnorpada Ha akpaHbl "HopmanbHbIn" 1
"MacwTab", He oTKpbiBaa meHto "PasBepTKa".

e KHonKa [Search] Mouck — nouck cobbiTnit cpeayn Nony4eHHbIX
OaHHbIX.

e KHonku [Navigate] HaBurauma — HaxkumaliTe 3Ty KHOMKY Npu
MPOKPYTKE MOYYEHHbIX AaHHbIX MO BpemeHu, CoOBbITUAM NoucKa
MW faHHbIM, COXPaHEHHbIM B CEFMEHTUPOBaHHOM NamaTh. Cm.
“HaBuraums no BpeMeHHoM pa3BepTke' Ha cTpaHuue 83.

MNoapobHee cm. MaBa 2, “CpeacTsa ynpaBieHUs pa3BepTKon,” Ha cTp.

71.
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1

8. KHonKkun Koraa kHonka [Run/Stop] Myck/cTon ceBeTUTCA 3e/1eHbIM CBETOM,
ynpaeneHus ocumunnorpad paboraert, To ecTb, NpPU COBNOAEHMM YCNOBUIA 3anycKa
pabotoit BbiNoaHAeTcA c6op AaHHbIX. 1A ocTaHOBa c6Opa AaHHbIX HAXMUTE

KHonky [Run/Stop] Myck/cTon.

Korga kHonka [Run/Stop] Myck/cTon cBeTUTCA KpacHbIM CBETOM,
cbop AaHHbIX OCTaHOB/NEH. A 3anycka cbopa AaHHbIX HaXXMUTe
KHonky [Run/Stop] Myck/cTon.

[lns ogHOKpaTHOro 3anycka 1 oTobpaskeHMa faHHbIX (BHe
3aBMCUMOCTH, paboTaeT ocumnnorpad Mam oCTaHOB/IEH) HaXKMUTE
KHOMKy [Single] OgHOKpaTHbIM 3anycK. NoKa naet 3anyck
ocumnnorpada, KHonka [Single] OaHOKpaTHbIN 3anNycK CBETUTCA
JKENTbIM CBETOM.

[ononHuTensHble cBeAeHMA CM. B pa3gene “PaboTa, ocTaHOBKaA M
BbINOJIHEHME OAMHOYHOTO LMKAa cbopa AaHHbIX (ynpaBaeHue
pabotoit)" Ha cTpaHuue 223.

9. KHonka Ha)KMMTE 3Ty KHOMKY, YTO6bl BOCCTAHOBUTL HACTPOMKM
[Default ocumanorpada no ymonyaHuio (noapobHee cm. B pasgene
Setup] “BoccTaHoBieHNe HacTpoeK ocumanorpada no ymonyaHuo" Ha
Hactp.no cTpaHuue 35).
ymonuaHuio

10 | KHonKa [Auto Mpwu HaxaTum KHonku [Auto Scale] ABTomacwTtab ocumnnorpad
Scale] 6bICTPO ONpeaenseT akTUBHbIE KaHaslbl, BK/KOYAET UX U1
ABTOMacwTtab | maclTabupyeT 414 0TObpaXKeHNa BXOAHbIX CUTHANO0B Ha aKpaHe. Cm.

“Ucnonb3oBaHne GyHKLMM aBTOMacwTabnpoBaHua" Ha cTpaHuue 36.
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11

JononHutennb
Hble cpeacTBa
ynpasneHua
CUTHaNoOM

cumnnorpadsl K

K ONONHUTENbHBIM CpeacTBaM ynpaBieHUa CUrHaIOM OTHOCATCA

cnepyowme:

e KHonKa [FFT] BN® — goctyn K dyHKUMM aHanm3a cnektpa 6Nd. Cm.
[naBa 4, “CneKktpanbHbln aHanus BMN®,” Ha cTp. 97.

e KHonka [Math] MatemaTuKka — gocTyn K MaTeMaTUYECKUM
DYHKLMAM CUTrHanoB (cnoxeHue, BbluMTaHue U T.4.). Cm. [nasa 5,
“CurHanbl matematuyeckmx GyHKUmMR,” Ha cTp. 107.

e KHonkKa [Ref] OnopH. — goctyn K GyHKUMAM ONOPHOro CUrHana.
OnOPHbBIN CUTHAN — 3TO COXPAHEHHbIV CUrHAN, KOTOPbI MOXHO
0T06Pa3UTb U CPABHUTb C CUTHAIOM APYFOro aHaIoroBOro KaHana
AN maTemaTmuyeckor GpyHKumMK. Kpome Toro, Ha OnopHbIX
CUrHaNax MOXHO BbINONHATb U3mepeHua. Cm. [Nasa 6, “OnopHble
curHanbl,” Ha cTp. 135.

e KHonkKa [Digital] LiudppoB.. — KHOMKa BKAOYEHWA MW BbIKIOYEHUA
LM pPOBbIX KaHaNOB (CNeBa 3aropuTca CTpeska).

Korga cnesa ot kHonku [Digital] Llugpos. 3aropaetcs cTpeska, ¢
NMOMOLLbIO BEPXHEN MY/IBTUMNIEKCUPOBAHHOM PYYKM BblbUpatoTca
(v BbICBEUMBAIOTCA KPACHBIM) OTAENbHbIE LUbPOBbIE KaHasbI, @ C
NOMOLLIO HUXKHEN PYYKM BbINOHAETCA MX pasmelleHme.

Ecnv ocumnnorpamma nomeLLaeTca NoBepx yKe CyLLecTBYoLEeN,
TO 3HaYeHMe UHAMKATOPa C ee JIeBOro Kpasa uameHsetca ¢ Dnn
(rae nn — 3To Homep KaHana u3 ogHol uam asyx undp ot 0 go 15)
Ha D*. 3HaK "*" 03HaYaeT B3aMMHOE Ha/NOXKEHWE MO KpaiHein
Mepe AByX KaHa/oB.

YT106bI BbIOPATb OAMH U3 HANIOXKEHHbIX KAHAN0B, MOHO
NOBEPHYTb BEPXHIOKO PYYKY. 3aTEM MOMKHO NOBEPHYTb HUMKHIOKO
PYUKY, UTOBbI PAacnoNoXUTb ero, Kak u ntoboli gpyroi KaHan.
JononHuTenbHble cBeAeHUA 0 UMPPOBBIX KaHaNax CM. B pasgene
[nasa 7, “Undposble KaHanbl,” Ha cTp. 139.

o  MynbTUNIEKCUPOBAHHAA pPyyYKa MacwTaba — 3Ta pyyka macwTaba
NCNoNb3yeTcs ANA MaTeEMATUYECKMUX, ONOPHbIX UK ULNPPOBbIX
CUrHANOB C NOACBEYEHHOM CTPesIKoi cnesa. Ona curHanos
MaTemaTMyeckmnx GyHKLMI 1 ONOPHbLIX CUTHANOB 3Ta PyYKa
paboTaeT Kak pyyka macwTtaba KoapduumMeHTa OTKIOHEHUS
aHa/IoroBOro KaHana.

®  MynbTUNNEKCMPOBAHHAA PyyKa NONOXKEHUA — 3Ta pyyKa
NONOXEHMUA UCMOb3YETCA A4/1A MaTEMATUYECKMX, ONMOPHbIX UK
UMPPOBBIX CUFHANOB C MOACBEYEHHON CTpeniKon cnesa. Onan
CUrHANOB MAaTEMATUYECKMX GYHKLMIA M ONOPHBIX CUFHANOB 3Ta
py4Ka paboTaeT Kak pyyka nepemeLleH1sA aHa0roBOro KaHana no
BEPTUKANN.

® KHonkKa [Serial] MocnepoBaTtenbH. (Mexay KHONKamu KaHanos 1 u
2) — 3Ta KHOMKa MCNoNb3yeTca ANs 3aMycKa Noc/iea0BaTeNbHOro
LEeKoaMpPoBaHMA. MynbTUNNEKCMPOBaHHbIE PYYKM MacliTaba u
NONOXKEHMUA NPU NOCNeA0BaTENbHOM AEKOAUPOBAHUM He
ncnonbaytoTca. JononHUTeNbHbIE CBEAEHUA O NOCNEL0BATE/IbHOM

E€KOAMPOBAHMMN CM. Bgfasp,ene lnasa 8, “MocnepoBatenbHoe
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1

12

Cpeactsa
ynpasneHusa
n3mepeHvem

K cpeactsam ynpaBaeHnsa nsmepeHmMem OTHOCATCA cieayloLine.

® PyyKa KypCOpOB — Ha)KMUTe 3Ty pPyyKy, 4TobbI BbIOPATh BO
BCMNJIbIBAOLLLEM MEHIO KypCopbl. 3aTeM, Koraa BChblBatoLee
MeHI0 3aKpoeTca (No UcTeyeHnn BpemeHn oTobparkeHns uam
nocsae NOBTOPHOTO HaXKaTuA A4aHHOM PyYKM), OTPEryaunpyiTe c ee
NMOMOLLbIO NONOX¥KEHME BbIBPAHHOIO Kypcopa.

e KHonKa [Cursors] Kypcopbl — Ha)KmuTe 3Ty KHOMKY, YTObbI
OTKPbITb MEHI0, C NOMOLLbIO KOTOPOTO MOMKHO BblBPATb pPeXKUM
KYPCOPOB 1 UCTOYHUK.

e KHonKa [Meas] UsmepeHus — HaxKmuTe 3Ty KHOMKY 15 40CTyna K
npeaBapuTenbHO 3a8aHHbIM 3MmepeHuam. Cm. Masa 15,
“U3mepenunn,” Ha cTp. 253.

13

KHonKkun
dainnos

Haxkmute kHonky [Save/Recall] CoxpaHeHune/BbI30B, 4TO6bI
COXPaHMUTb MW BbIBECTM HA 3KPAH CUTHAN UM HAacTPOMKK. Cm.
[nasa 19, “CoxpaHeHne/3n. noyta/Bbi30B (HACTPOMNKK, SKPaHbI,
naHHble),” Ha cTp. 327.

Mpw HaxkaTum KHoMNKK [Print] MeyaTb OTKpbIBaeTCA MEHIO
KoHdMrypauum neyatu, C NOMOLLbIO KOTOPOro oTobpaykaemble
CUrHaNbl MOXHO pacneyvataTtb. Cm. MaBga 20, “lMeyatsb (3KpaHoB),” Ha
cTp. 343.
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14 | KHonKmn Cioa OTHOCATCA cneaytowme KHOMKK:

MHCTpymeHTOB | ® KHonKa [Utility] YTuantel — HaxkmuTe 3Ty KHOMKY ANA fOCTyna K
MeHI0 "YTUAnTbI", B KOTOPOM MOKHO HaCTPOUTb NapameTpbl
BBOAA-BbIBOAA OcLuanorpada, BOCNOAb30BaATLCA AUCNETIEPOM
dainos, 3aaaTb 3HAYEHMA NAPAMETPOB, NMONYYNUTb JOCTYN K MEHIO
ob6CcnyRMBaHUA, a TakxKe BblbpaTb Apyrne napameTpbl. Cm.

[nasa 21, “HacTpoiku ytmaut,” Ha cTp. 349.
e KHonka [Quick Action] BbicTpoe aeACTBMUE — Ha’*KMUTE 3TY KHOMKY,
4TOObI BbINONHUTL BbIOPAHHOE AENCTBUE: U3MEPEHUNE BCETO
CHWMKa 3KpaHa, Neyatb, COXpPaHEHME UN BbI3OB AaHHbIX,
duKcauma otobpaxeHua u T.4. Cm. “Hactporika kHonku "[Quick
Action] BbicTpoe aericteue"" Ha cTpaHuue 367.
e KHonka [Wave Gen] leHep.CUrHanoB — HaXKMUTe 3Ty KHOMKY A4
[ocTyna K pyHKUMAM reHepaTtopa curHanos. Cm. [nasa 18,
“TeHepaTop curHanos,” Ha cTp. 305.
e KHonKa [Analyze] AHanu3 — HaxXMuUTe 3Ty KHOMKY, 4TO6bI
BOCMO/1b30BaTbCA GYHKLMAMM aHaNN3a, Hanpumep:
® HacTpoiika nopora usmepeHus.
® HacTpoiika ypoBHA 3anycka.
® ABTOMAaTMYeCcKan HAcTPOMKa 3anycKka No BUAEOCUrHaNaM U
oTobpaeHue.

® CyeTtumnk (DVMCTR) (cm. “Cuetumk" Ha cTpaHuue 301).

® |lndposoit BonbTmeTp (DVMCTR) (cm. “Lnudposoit
BonbTMETP" Ha cTpaHuue 300).

® TecTupoBaHue No macke (cm. Mnaga 16, “TecTupoBaHue no
macke,” Ha cTp. 285).

® [lpunoxeHue ana aHanusa u usmepeHma nutaHma DSOX3PWR.

15 |KHonka [Help] | OTKpbiBaeT meHIo CnpaBKW, B KOTOPOM MOXKHO NPOCMATPMUBaTb TEMbI
CnpaBka CNpaBKK 1 BblIbpaTb A3bIK 0ToBparkeHUA. Cm. Takke “ZlocTyn K
BCTPOEHHOW KpaTKol cripaBKke' Ha cTpaHuue 68.
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1

16

Cpeactsa
perynmpoBKu
no BepTUKanu

K cpeacTtBam peryvpoBKM N0 BEPTUKAAN OTHOCATCA Cieaytolme:

¢ KHOMKWM BKNIOYEHUA/BBIKNIOYEHUA aHANOrOBbIX KaHAN0B — 3TU
KHOMKM UCNO/b3YIOTCA ANA BKAOUYEHUA UMW BbIKNOYEHWUA KaHana
nnbo ANA fOCTYNa K MEHIO KaHaN0B, MPUCBOEHHbIX MPOrPaMMHbIM
KHOMKaM. [11a KaxA0ro aHaNoroBoro KaHana MMeeTcs cBos
KHOMKa BK/OYEHNA/BbIKIIOUEHUS.

® Pyyka maclitaba no BepPTUKaM — A/ KAXKAOr0 KaHana umeroTca

PYYKM, 0603HAYEHHbIe 3HAYKamMu ,b . 9T pyYKH
MCNONb3YIOTCA ANA USMEHEHWA YYBCTBUTENbHOCTM NO BEPTUKANU
(ycuneHmne) Kaxkaoro M3 aHaIoroBbIX KAHANOB.

®  Py4yKkun NONOXKEHUA NO BEPTUKAIN — 3TU PYYKM UCNONb3YIOTCA ANA
M3MEHEHMA NONOMXKEHMA KaHaNa No BepTUKaAW. [Ina Kaxaoro
QHa/I0roBOro KaHaa MMEETCA CBOM PErynaTop NOMOMKEHUsA MNo
BEPTUKaIN.

[ononHuTenbHble cBeAeHUA CM. B pasaene [naea 3, “Cpeactsa

perynMpoBKu No BepTuKann,” Ha cTp. 87.

17

Bxogpbl
aHaNoroBbIx
KaHanos

MoaKkntoumnte K 3TMm pasbemam BNC npobHuKM ocuunnorpada nam
kabenun BNC.

B ocumnnorpade InfiniiVision 3000T cepum X -Series ana BxogHoOro
MMNeaHCca aHaN0roBOro KaHana MOMKHO 3a4aTb 3HaYeHue, paBHoe
50 Om nam 1 MOm. Cm. “YKasaHue nmnegaHca Ha BxoZe KaHana'" Ha
CcTpaHuue 91.

Kpome Toro, B ocumanorpagax InfiniiVision 3000T cepum X nmeetca
HTepdelic aBToonpeseneHuns npobHuKa. Ana nepesayun AaHHbIX
mexay ocumnnorpadom n npobHUKom HTepdec aBToonpeseneHuns
NPO6HWKA UCNONb3YET rPyNny KOHTAKTOB, PACMNONOMKEHHbIX
HenocpeacTeeHHo nog pasbemom BNC KaHana. Mpu nogKkntoveHnn K
ocumnnorpady coBMecTMmoro npobHMKa nHTepoeic
aBToonpeaeneHua pacnosHaeT TMN NPOOHMKA U COOTBETCTBEHHO
HacTpauBaeT napameTpbl Npubopa (eanHULbl USMepPeHUs,
CMeLleHMe, 3aTyxaHue, CBA3b U MMNeaaHc).
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18 | KoHTakTbl e KOHTaKT Demo 2 — Ha 3TOT KOHTAKT BbIBOAUTCA CUrHaN
Demo 2, KOMMNeHcauumn NpobHMKa, C MOMOLLbIO KOTOPOTO MOXKHO
3a3eMeHna n COMOCTaBUTb BXOAHOE EMKOCTHOE CONPOTMB/EHUE NPOBHUKa C
Demo 1 KaHanoMm, K KOTOpOMY TOT nogkntoueH. Cm. “KomneHcauumsa

MaccMBHbIX NPOBHMKOB" Ha cTpaHuue 38. Mpu Hannumum
onpeaeneHHbIX IMLEH3UPOBAHHbIX GYHKLMIA HA 3TOT KOHTAKT
ocumnnorpada MoryT TakKe BbIBOAUTLCA AEMOHCTPALMOHHbIE U
y4yebHble curHanbl.

e KOHTaKT 3a3emM/IeHNA — 3TOT KOHTAKT UCMoAb3yeTca AnA
3a3emsieHnA NPOBHMKOB, MOAKNIOYEHHDBIX K KOHTakTam Demo 1 m
Demo 2.

e KoHTakT Demo 1 — npu Hannuumn onpeaeneHHbIX
NINLEH3MPOBAHHbIX GYHKLUMI Ha 3TOT KOHTaKT ocuuanorpada
MOTYT BbIBOAUTHCA AEMOHCTPALMOHHbIE U y4ebHble curHanbl.

19 | OcHoBHoOM 3TOT NOPT NpeAHasHauYeH AN NOAKAOYEHUA K ocumnnorpady

nopt USB USB-HaKkonuTena, NpuHTEpa, MbilWKX AN KNaBmnaTypbl.

MoakntounTe coBmecTumblii ¢ USB HakonuTens (daew-namato,
YKECTKUI OUCK U T.4,.) ANA COXPAHEHUA UM BOCCTaHOBAEHUSA daitnos
HacTpoek ocuunnorpada u ONOPHbIX CUTHANOB UAN COXPAHEHUA
OaHHbIX U n306pakeHunin akpaHa. Cm. Masa 19, “CoxpaHeHune/an.
noyTta/Bbl30B (HAaCTPOMKK, 3KPaHBbI, AaHHble),” Ha cTp. 327.

[ns BbINOAHEHMA NeYaTn NOAKNYUTE COBMECTUMbIN USB-npuHTep.
[ononHutenbHble CBeAEHWUA O BbINOJIHEHWUM NeYaTu CM. B pasaene
[nasa 20, “MeyvaTb (3KpaHoOB),” Ha cTp. 343.

Mpu Hannumm gocTynHbIx 06HOBAEHMI NopT USB MOXHO
MCNoNb30BaTh M A4/1A 06HOBAEHMA cucTemHoro MO ocunnnorpada.
Mpw oTkNto4eHnn USB-HakonuTens ot ocumnnorpada cobnogeHve
0CobbIX Mep NPeAoCTOPOXKHOCTU He TPebyeTcs (ero He HyKHO
"nssnekaTb"). Mo ocywecTeneHnn onepaunii ¢ painamm
USB-HaKkonuTe b MOXHO NPOCTO OTCOEANHUTb.

BHMMAHME!AHe cnepyet NOAKAIOYATb OCHOBHOM KOMMNbIOTEP K
ocHoBHOoMmy nopTy USB ocuunnorpada. Bocnonb3syitecb nopTom Ans
ycTpoicT. OCHOBHOW KOMMNbIOTEP pacno3HaeT ocuuanorpad Kak
YCTPOMCTBO, NOSTOMY €ro cieayeT NOAKA0YaTb K NOPTY
ocumnnorpada gna yCTponcTs (pacnonoxeH Ha 3agHen naHenn). Cm.
“Hactpoiikun nHtepdeiica BBoaa/Bbioga Ha cTpaHuue 349.

Ha 3agHei naHenun npubopa ecTb elle oAnH ocHoBHOM nopT USB.

20 | Bxoapl Mogxntoumnte Kabenb UMdPoBoro NPobHMKa K STOMY pasbemy (TONbKO
LMbpoBbIX ans mogenein MSO). Cm. Maga 7, “LUudposble KaHanbl,” Ha cTp. 139.
KaHanoB
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21 | Bbixoapl
reHepaTopa
CUrHanoB

BCTpoeHHbI, akTUBUPYEMBI MO NNLEH3UN, TeHepaTop CUTHAN0B
MOMKET co34aBaTb Ha pazbemax BNC Gen Out curHansl cneaytowmx
$opm: NPOM3BONbLHOM, CUHYCOMAANBHOW, NPAMOYTONbHOM,
nnnoobpasHoON, UMNYNbCHOM, NOCTOAHHOIO TOKA, LWYMa,
KapAWHANbHOIO CUHYCA, 3KCMOHEHLMANbHOTO HapacTaHus,
3KCMOHEHLMANBbHOIO CNaAa, KapAMOTOHUYECKOM U MMMYNbCOB
rayccosoi ¢opmbl. Ha reHepaTope curHanos JOCTYMNHbI
MOAY/IMPOBAHHbIE CUFHA/bI, KDOME CUTHAI0B MPOU3BONLHON GopMbl,
MMMNYNbCa, NOCTOAHHOIO TOKa M Wwyma. Haxmute kHonKy [Wave Gen]
FeHep.curHanoB., 4To6bl HACTPOUTL reHepaTop CUrHanoB. Cm.

[nasa 18, “leHepatop curHanos,” Ha cTp. 305.

Haknaaku ana /'Il/lLI,GBOVI MaHeAN Ha Pa3HbIX A3blIKaX

Haknagky Ha ANLEBYIO NaHe b C NEPEBOAOM aHTIMINCKMX HAa3BaHWI KHOMOK M METOK
[OOCTYMHbI Ha HECKO/IbKMX A3blKax. COOTBETCTBYIOLAA HaK/Na4Ka BKIKOYAETCA B KOMI/IEKT,
KOrZa npu NnoKyrnke npubopa yKasbiBaeTcA BapuaHT JI0KaAn3aLmm.

3aKkpenaeHune HakNaaKN Ha NMLEBOM NaHenu

1 AKKypaTHO NOTAHWUTE U CHUMUTE PYYKM NLEBON NaHenw.

2 BcTasbTe H0KOBbIE YWKWN HaKNadKN B LLesieBble OTBepPCTUA NIMLLEBON NaHenu.
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Hauano paboTbl

3 YcTaHOBWTE PyYKM NMLEBOM NaHes M Ha MecTo.

HaknaZku ans nuueBol NaHenM MOXHO 3aKasaTb Ha Beb-canTe
"www.keysight.com/find/parts", ykasas cneaytolime Homepa aeTanei:

A3bIK Haknapka pna Haknapka pna
2-KaHanbHOro npubopa 4-KaHasbHoOro npubopa
Yewckui 75037-94327 75037-94328
dpaHuy3CcKui 75037-94321 75037-94322
Hemeugui 75037-94317 75037-94318
NTanbaHckuit 75037-94325 75037-94326
AnoHcKkui 75037-94323 75037-94324
Kopeiicknit 75037-94307 75037-94308
Monbckuin 75037-94329 75037-94330
MopTyranbckuit 75037-94315 75037-94316
Pycckui 75037-94331 75037-94332

Kutaickuin (ynpoueHHbIi)

75037-94309

75037-94310

UcnaHcKkui

75037-94319

75037-94320

Tanckui

75037-94312

75037-94311

Kutaickuin (TpaguumoHHbIn)

75037-94305

75037-94306

TypeuKkui

75037-94313

75037-94314

OnucaHne 3N1eMeHTOB YNPaBAEHUA CEHCOPHbIM AUCMNNEEM

50

Koraa kHonka [Touch] CeHcopHoe ynpaBaeHue ropuTt, CEHCOPHOE ynpaBaeHue
PasAnYHbIMK 06NACTAMM Ha Aucniee ocumanorpada akTMBHO. JoCTynHbl caeaytouime

BapMaHTbI:

¢ “PucoBaHue NpAMOYrosbHUKOB A1 MaclITabUpPOBaHUA CUTHANOB MW HACTPOMKK
3anycKa As1a 30Hbl" Ha cTpaHuue 51

o “¥ectbl NPONNCTbIBAHNA, NepeTaCKknBaHUA ANA USMEHEHUA MaCLLITa6a,
NO3NUNOHNPOBAHNA U USMEHEHNA CMELLJ,(E‘HM)'-lII Ha CcTpaHumue 52
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Hauano pabotel 1

e “Bblbop oTObpaxkeHns MHGoOpPMaL MK UK TIEMEHTOB yNpaB/ieHns Ha 6oOKoBoW
naHenu" Ha cTpaHuue 54

e “OTcoeanHeHMne gManoroBbix OKOH HOKOBOWN NAHENN MEeTOA0M NepeTackmMBaHuMA" Ha
CTpaHuue 55

e “lNepemelleHne aManoroBbix OKOH Ha 6OKOBOM NaHenn" Ha cTpaHuLe 55

e “BblbOpP MEHIO 4MANOTOBbLIX OKOH M 3aKPbITUE AMANOTOBbIX OKOH" Ha CTpaHuue 56
e “llepeTacknBaHme KypcopoB" Ha cTpaHuLe 56

e “CeHcopHble NporpammHble KHOMKU U MeHIo Ha gucnaee" Ha cTpaHuue 57

e “BBOA MMEH C MOMOLLbIO AMaN0rOBbIX OKOH C 6YKBEHHO-LM(POBOIA
KnasmaTypoi" Ha cTpaHuue 58

¢ “l3ameHeHne CMeLLeHUA CUTHAIOB NyTem NepeTacknBaHUA 3HAYKOB OMOPHOM TOUYKM
3a3emsieHuns" Ha cTpaHuue 59

e “[loCcTyn K 3/1eMeHTaM ynpaBaeHMa U MeHIO C MOMOLLLbIO 3HAYKa MeHI0" Ha
cTpaHuue 60

e “Bk/toveHue/BbIKAOYEHME KaHaN0B U OTKPbITME AMANO0roBbIX OKOH A1 yNpasaeHus
maclTabom 1 cmelleHem" Ha cTpaHumue 61

e “Bxop B MeHto "Pa3BepTKa" 1 OTKpbITUE ANANOrOBOro OKHa A5 ynpaBieHun
~n

MaclTabom 1 3agepiKKoi" Ha cTpaHuue 62

e “BXOf, B MEHIO 3aMycKa, U3MeHeHMe PerkMMa 3anycka U OTKPbITME AMAN0roBOro
OKHa [/19 YCTaHOBKM YPOBHA 3anycKa" Ha cTpaHuue 63

¢ “Ucnonb3zosaHune USB-mbllin U/vau KnasmaTtypbl 41a yNpaBAeHUa CEHCOPHbIM
aucnneem" Ha cTpaHuue 64

PrcoBaHMe NPAMOYrobHMKOB 419 MacluTabupoBaHMsa CUTHAN0B UK
HaCTPOWKM 3amycKa A5 30Hbl

1 KocHuTecb NpaBoOro BEpXHero yrna, YTODbI BKAOUYMTD pPeXnM pncoBaHnA
NPAMOYTro/ibHMKOB.

2 HapwcyiiTe NpAMOYroabHUK, NPoBeAs NanblLem No AWCnieto.
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3 VY6epuTe nanew c gucnnes.

4 B pacKpblBLIEMCA MEHIO BbIGEPUTE HYMKHYIO KOMAHAY.

10.0:1
10.0:1

Fast Debug

ecTbl NPO/NCTbIBaHWA, NepeTACKNBAHNA ANA N3SMEHEHNA N\aCLLITa6a,
no3NUMNOHNPOBAHNA N USMEHEHNA CMELLLEHNA

1 KocHuTecb BepxHero npaBoro yrnia, 4TODbI BKAOUNTD PEXNM TOPU30OHTA/IbHOTO
nepeTtacknBaHMA.

Auto Favs

ACOUISTIon

Mormal

2 Korga pPeXNM NepeTacknBaHMA CUTHANa aKTUBEH, MOXHO MCMNONb30BaTb chedyrouimne
KeCTbl AN1A CEHCOPHOro ynpasieHnAa:
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HKecT nponncTbiBaHMA — N03B0OIAET HbICTPO MPOCMATPMBATL CUrHabI. ITa
npoueaypa aHanorM4yHa NPOCMOTPY AaHHbIX Ha MaaHWeTax U cMapTdOoHaXx.
Fopa3ao nNpoLLe NPoMCTbIBaTb, YEM MOCTOSHHO MNOBOPAUYMBATb PYUKY.

ect nepeTacknBaHMA — nNpoBeanTe naablem no Agncnaeto, 4YTObObI USMEHUTL
3a4epPXKy Mo rOPpnU3OHTaNn. HpOBeLI,l/ITe naabuem no ancnaero BBepx Nin BHNU3,
4YTOObI MU3MEHUTH BEPTUKaIbHOE CMelleHne.

Bbl6paTh CUrHaM MOXKHO MyTemM NPUKOCHOBEHMA. [pn 3TOM BbIBMpaeTca CUrHar,
6AnKaNWNM K 061aCTU MPUKOCHOBEHMSA MO TOPU30OHTaNN. BbiBpaHHbIN curHan byaet
OTMeYeH METKOW 3a3eMNeHMA C UCMONb30BaHWEM 3a/IMBKM GOHa (B creaytoliem
npumepe — KaHan 1).

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 53



1  Havano pabotbl

Bbibop oTobpaxkeHna MHGOpMaLMM NN SNEMEHTOB yNpaBaeHMA Ha BOKOBOM
naHenu

1 KocHUTeCb CMHEero 3Ha4yka MeHto Ha BOKOBOM NaHeu.
2 B pacKpbIBLIEMCA MEHIO KOCHUTECH T1MNa MHGOPMaLMM UM SNEMEHTOB YNpaBaeHUs,
KOTOpble A0/HbI 0TObpaxkaTbca Ha OOKOBOW NaHenu.

Auto

Controls

Ewvent Lister
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OTCOG,EI,VIHeHl/Ie ANaZiIoroBbIX OKOH OoKOBOW NaHenu MeToa40M
nepeTacKkMBaHMA
Ounanorosble okHa 6OKOBOW NaHe M MOXKHO OTCOEANHUTL U MOMECTUTL B JII0OOM mecTe
aucnes.

1 [llepeTawmnTe AMaN0OroBoe OKHO H6oKOBOM NaHenn B Ntoboe MecTo, KacascCb 3aro/IoBKa
3TOro OKHa.

4.000us Auto

Taknum O6pa3OM, MOXHO OAHOBPEMEHHO NMPOCMaTPMBATb Pa3/IMYHbIE TUMbI
MHd)OpMaLI,I/II/I M NCNONBb30BaTb Pa3/IMdHbIE 3/1IEMEHTbLI YNpaBAEHUA.

MNepemelleHne ANanoroBbix OKOH Ha OOKOBOM NaHenn

[dwnanorosble OKHa HOKOBOM NaHEeNN MOXKHO NMPUCTbIKOBbLIBATL K NOJ1I0BMUHE UK NO Bcen
BbicOTe HOKOBOW NaHenn.

1 MNepeTawunTe AMANOrOBOE OKHO, KacanaCb €ro 3aro/I0BKa, B }KesaemMoe MecTo Ha
OOKOBOW NaHenu.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 55



1  Havano pabotbl

Auto

Ha 60KOBOM NaHenn MOXKHO OTO6pa3VITb OAHOBPEMEHHO ABa AMNAa/N0roBbIX OKHa.

BbibOp MeHI0 AManoroBbiX OKOH M 3aKPbITUE AMAN0rOBbIX OKOH

e KOCHMWTECb CMHEro 3Ha4YKa MEHIO B AAMA/IOTOBOM OKHE BapMaHTOB.

e KocHMTeCb KpacHOro 3Hayka "X", yTobbl 3aKPbITh AMANIOrOBOE OKHO.

MepeTacKkMBaHMeE KypCcopoB

Koraa Kypcopsbl OTO6pa)'KaIOTCﬂ Ha guncnnee, X MecCtonosioxkeHne MOXHO M3MEHATD,
nepertackmnean COOTBETCTBVIOU.LMIZ MapKep MMeHN.
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CeHcopr|e NPorpaMmmHble KHOMKKM N MEHIKO Ha AMCnee
e KoCHMTECb METKM NPOrPaMMHON KHOMKK Ha aucnniee, 4Tobbl BbIbpaTh ee.

OTa onepaLms aHa0rMYHa HaKaTUIO NMPOrPaMMHOM KHOMKM.
e Ecnu nporpamMmHas KHOMKa CAYXWUT 15 BXOAa B MEHI0, KOCHUTECh AMcnaes ABaxabl,
4yTOObI BbIOPATH 3/1EMEHT MEHIO.
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Minimurn

Armplitude

oot

Preshoot

Add
2rment

ITOT MeTo/, BO3MOXKHO, MPOoLLE, Yem Bbl60p 3/1EMEHTOB MEHIO C MOMOLLBIO PY4YKHK

BBOJA 0

BBOA MMeH C MOMOLLbIO AMANOrOBbIX OKOH C BYKBEHHO-LMOPOBOM
KNaBMaTypown

MpK NCNONb30BAHUM HEKOTOPbIX MPOTPAMMHbIX KHOMOK OTKPbIBAETCA AMA0r0BOE OKHO
C CeHCOpHOW BYKBEHHO-LMGPOBOW KNaBnaTypom, C MOMOLLIbIO KOTOPOI MOXHO BBOAMUTb
MMeHa.
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scope_16

Enter

Increment

3meHeHne cMmeleHnAa CMrHasioB nytTem nepetackmMBaHMA 3Ha4KOB OI'IOpHOl\/JI
TOYKWM 3a3eM1EHNA

3HaAYKM 3a3eMAEHMA MOXKHO nepemewatb ANA USMeHeHNA BEPTUKAIbHOTO CMeLlleHNA
CUTrHana.
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Hauano paboTbl

,E,OCT\/I'I K a3/1eMeHTaM yrpasaeHna 1 MeHKO C MOMOLWbHO 3Ha4YKa MEHIO

1 KocHuTECb 3Ha4yKa MeHIO B IEBOM BEPXHEM YTy, YTObOBI OTKPbITb NMaBHOE MEHIO.

2 Kacancb 3/1eMEHTOB YNpaB/ieHMs C/1eBa, MOXKHO ynpaBaaTb paboTtoi ocumnnorpada.
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3 Kacasacb 31eMeHTOB MEHIO 1 MOAMEHIO, MOXHO OTKPbIBATb COOTBETCTBYIOLME MEHIO
N IONOIHUTENIbHbIE 3/1IEMEHTbI YNPaBAEHMA.

Setup

“alLe
r\J Acquire Menu 7/@
% Honzontal Menu 2

Q Zoorm Mode

Ltilities

EEI®. Channel Labels

BK!'II-OL‘IEHVIE/BbIKﬂI-OquVIe KaHa/10B N OTKPbITUE ANa/10TOBbIX OKOH AN1A
yrnpaBaeHnA mMaclTabom n cMmeleHnem

e KocHuTech HOMepa KaHana, YTObbI BKAKOYUTD UM BbIKIHOYUTL €r0.
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e Koraa KaHan BKAOYEH, KOCHMTECh 3HAaYeHMA macuwTtaba nnn cCMmelleHuAa, 4yTObbI
OTKPbITb AMa/iIoroBoe OKHO A/1A U3SMeHeHMA COOTBETCTBYHOLLEero 3Ha4yeHunA.

Bxoa B MeHto "Pa3BepTKka' M OTKPbITUE AMANOrOBOro OKHa ANA yrnpaBaeHua
MacLUTaboM U 3a4ePKKOW

e KocHuTecb 0603HaveHuns "H", 4ToObl OTKPbITL MeHto "Pa3BepTKa".

e KocHuTEeCb I'Opl/13OHTa/'IbHOVI LUKaAbl U 3HAYEHUI 3a4epPXKKu, 4yTOObI OTKPbITb
AnNanorosoe OKHO, B KOTOPOM MOXXHO U3MEHUTb UX.
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BXxo/, B MEHI0 3aMyCKa, MU3MEeHEeHNe peXkMma 3amnycka v OTKpbITME
[IMaNoroBoro OKHa 419 YCTaHOBKM YPOBHA 3amnycka

e KocHuTecb 0603HaueHns "T", uTobbl OTKPbLITb MEHIO 3aMycKa.

e KocHUTEeCb 3Ha4yeHnA YPOBHA 3aMyCKa, 4TObOBI OTKPbITb ANa/1I0roBO€ OKHO, B KOTOPOM
MOXHO U3MEHUTDb €ro.

e KocHuTecb anemeHTa "ABTo" Man "3anylu.", 4ToObl ObICTPO NEPEKIOUNTD PEKMM
3anycka.
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Micnonb3oBaHune USB-mbilwn U/MAn KNaBmaTypbl 415 yNpaBAeHUAa CEHCOPHbIM
ancnieem

Mpw noakntodeHnn USB-mbllin Ha ancnaee otobpasunTca yKasatenb Mbiin. LLenyok
MbIWK W NepeTacknBaHne 06 bEKTOB C MOMOLLBIO MbIWM aHANOTUYHbI CEHCOPHbIM
ecTam KacaHuA 1 nepeTackmBaHmA.

Ecnun nogkntoueHa Knasmatypa USB, ¢ ee NOMOLLbIO MOXKHO BBOAUTL 3HAYEHUA B
[OMaNoroBbiX OKHax ¢ CEHCOPHOW BYKBEHHO-UMGPOBOI KNaBMaTypo.

OnucaHune pasbemMos 3aJHel naHem

OnucaHue 3nemeHToB, 0603HaYeHHbIX Ha I@HHOM PUCYHKE C MOMOLLBIO LMdP, CM. B
npuseaeHHon ganee Tabauvue.
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TRIG_oUT

usB

EXT_TRA N
CAL

cAT T
VRN

WARNING: MAIN TAIN
GROUND TO AVOID
ELECTRIC SHOCK

~ 100120V, 50/60/400Hz
~ 100-240V, 50/60Hz
100 Watis MAX

L A

8. MopT ycTtporictea USB
7. OcHoBHom nopT USB

6. Pastem
EXT TRIG IN

5. KHonka
3awunThbl
KanmbpoBku

4. Pasbem
TRIG OUT

3. OTcek anga mogyns

Hauano pabotel 1

3. Jon. moaynb
LAN/VGA

GPIB

2. MHe3go ans 3amka Kensington

1. Paszbem ans kabens nutaHus

1. Pasbem
Kabens
nuTaHus

MoaKntoumnTe Kabenb NUTaHUA K ITOMY pasbemy.

2. He3po ana
3aMmKa
Kensington

K aToMy rHesay nogxtoyaeTtcs 3amok Kensington, npegHasHaueHHbl M
ON1A 33LLMTbl YCTPOWCTBA.

3. OTcek ana
moayns

Moaynb DSOXLAN LAN/VGA MO3KHO 3aKa3aTb M YCTaHOBUTb
O0MONHUTENbHO.
e [lopTt LAN — obecneumnBaet cBA3b C ocumnnorpadom m

MCNoNb30BaHUE GYHKLMM yYAaNEHHOW NLEBON NaHenu

nocpeactsom nopta LAN. Cm. [haBa 22, “Beb-uHTepdeiic,” Ha cTp.
369 n “locTyn K Be6-uHTepdeiicy" Ha cTpaHuue 370.

* Bugeosbixog VGA — obecneymsaeT BO3SMOKHOCTb NOAK/IIOYEHUA

BHELIHEro MOHWUTOPA WM NPOEKTOPA C LieNbio nonyyeHus 6onee
KpynHoro n3obpaxeHus uam usobpaskeHnsa Ha yaaneHHom ot
ocuunnorpada cpescree NPocMoTpa.

[axke Npu NoAKNOYEHHOM BHELLUHEM AMUCTIEE BCTPOEHHbIN
Avcnneii ocumnnorpada ocTaeTca BKAOYEHHbIM. Pasbem
BUJEO0BbLIXOA aKTUBEH MOCTOAHHO.

[lns nonyYeHns ycToMunBoro BUAEOCUrHaNa ONTUMAsIbHOO
KauyecTBa PEKOMEHAYeTCs MCMNOoAb30BaTb IKPAHUPOBAHHbIN
Buaeokabensb c GeppuToBbIMM CEPAEYHUKAMM.

Mogaynb DSOXGPIB GPIB MOXHO 3aKa3aTb U YyCTaHOBUTb
[OMNONTHUTENBHO.
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4. Pasbvem TRIG Pasbem BbIXO4HOro curHana 3anycka BNC. Cm. “HacTpoliika
ouT WUCTOYHMKa AN pa3sbema TRIG OUT Ha 3agHelt naHenun" Ha
cTpaHumue 359.

5. KHonka Cm. “TMonb3oBaTesibckas Kannbposka" Ha cTpaHuue 361.
3aLmThI
KannbpoBKu

6. Pasbvem EXT BHewWwHWI pazbem BXxogHOro curHana 3anycka BNC. MosacHeHus cm. B
TRIG IN pasaene “Bxopa BHellHero 3anycka" Ha cTpaHuue 221.

7. Mopt USB 370T NOpT paboTaeT TaK e, Kak nopT USB Ha nvueson naHenm

yctpovictea. MopTt USB ncnonbsyeTca AnA COXpaHeHUA AaHHbIX
ocumnnorpada u 3arpyskm obHOBAEHUI NPOrPaMMHOro
obecnevyeHuns. Cm. TakKe pasgen Nopt USB (see cTpaHunua 48).

8. MopTt 3TOT NOPT NpeAHa3HauYeH AN NOAKAoYeHUs ocuuanorpada K
ycTpoicTea XOCT-KOMNbloTepy. Yepes nopt ycTporictBa USB MOXKHO 3anyckaTtb
USB yAaneHHble KOMaHAbl AN ynpaBaeHus ocumanorpadom c

XocT-komnbtotepa. Cm. “YaaneHHoe nporpammmpoBaHme ¢
npumeHeHnem naketa Keysight 10 Libraries" Ha cTpaHuue 376.

VI3yyeHne aucnnen ocumnnorpada

Ha skpaHe ocumnnnorpada oTo6paKatoTca NoayYeHHbIe CUrHabl, HAaCTPOMKM,
pe3ybTaTbl U3MEPEHUI U HAa3BaHMA NPOTPAMMHbIX KHOMOK.
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YyBCTBUTENMBHOCTb
aHarnoroBoro kaHana

Ctpoka —
COCTOSIHUS

YpoBeHb —
3anycka

AHanoroBble
KaHanbl

N YPOBHM
3a3emMneHnst

Undposbie .
KaHarbl \ !

Crtatuctuka —
n3mepeHnn

CTpoka MeHIo -

|_|p0FpaMMHI:>V!/e// -

KHOMKKN

Touka 3anycka,
TOYKa oTcyeTa
BPEMEHN

~
~

Hauano pabotel 1

Bpemsi/  Bpewmsa CoctosiHne  Twun McTouHmk
OeneHne 3agepXku  3anycka/ 3anycka 3anycka
N ocTaHoBkn
AN i \ A v

ABTo

- YpoBeHb 3anycka
unu uudpposon
nopor

MHudopmaums

Ha 6okoBon
naHenu n obnactb
3MNeMeHTOB
yrnpasneHus

MN3amepeHnsa
Kypcopsl,

onpegenamowine
n3mepeHuna

Cratuctiea

-

Puc. 1 MHTepnpeTauma nokasaHMin Ha gucnsee ocuunnorpada

Ctpoka BepxHsA CTPOKa Aucnnesn coaepKUT CBeAEHMsA 0 HAaCTPOMKax no
COCTOAHMA BepTMKaﬂM,FOpM3OHTaﬂML4HaCTpOﬁKaX3aﬂyCKa

Obnactb O61acTb OTOOPANKEHUA COAEPHKUT NONYYEHHbIE CUTHAbI,

OT06pa)KEHVIﬂ M,CI,eHTMd)VIKaTOpr KaHaNos, a TakXe MHANKATOPbl aHAaN0roBoro 3anycka 1

YpOBHA 3a3emneHuna. CBefeHMA O KaXA0M aHaI0roBom KaHane
0TOBPaKaATCA PasHbIM LIBETOM.

[Ona oTobpakeHna aeTanen curHanos ncnonbayetca 256 yposHen
APKOCTU. [JONONHUTENbHbIE CBEAEHMA O MPOCMOTPE AeTasiei CUrHana cm.
B pa3gene “Perynnposka spkocTy" Ha cTpaHuue 163.

[onofHuTenbHbIe CBEAEHUA O pPeXKMMax oTobpaXeHus cm. B Mnasa 9,
“HacTpolika gucnnes,” Ha cTp. 163.
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1  Havano pabotbl

UHpopmaumn 06nacTb MHGopmaL MK Ha GOKOBOW NaHENN MOXKET COAEPIKATb CBOAKY,
Ha 6oKoBoOW KYPCOPbI, U3MEPEHUA UNN ANANOTOBbIE OKHA AaHHbIX LudpoBoro
naHesnm u BO/LTMETPA W/ A1ANOr0BOE OKHO HAaBUraLMK UK Apyrue AManorosble
obnactb OKHa ynpaBieHus.

3/1EMEHTOB [ononHuTeNnbHble CBEAEHUA CM. B C/IEAYIOLLMX pa3fenax.

ynpasneHus ® “Bbi6op oTobpaxeHus MHGOPMALMM UM SNEMEHTOB YrpaBAeHNUs Ha

b6okoBoOM nNaHenu" Ha cTpaHuue 54
e “OTcoeaguHeHUe ANaNoroBbix OKOH GOKOBOI NaHenn METO40M
nepeTtackmBaHma'" Ha cTpaHuue 55

CTpoKka meHto Kak nNpaBuo, B 3TOM CTPOKE COAEPIKUTCA Ha3BaHME U ApYyrie CBEAEHMA O
BbI6PaHHOM MEHHO.

MeTKu ITM METKM ONUCLIBAOT GYHKLMM NPOrPamMMHbIX KHOMOK. OBbIYHO €
NPOrpammHbIx NMOMOLLbIO NPOTrPAMMHbIX KHOMOK HacTPanBatoTCA AOMNONHUTENbHbIE
KHOMOK napameTpbl BbIBPaHHOTO PeXUMa UAN MEHIO.

Mpun Ha*KaTUM KHOMKK "Ha3aa/BBepx" B BEPXHEN TOUKE Mepapxmum
MEHI0 OTK/IOYAIOTCA METKM NPOrpaMMHbIX KHOMOK M oTobpaskatoTca
[ONO/HUTENbHbIE CBEAEHWUA O CMELLEHUW KaHana U Apyrux napameTpax
KOHOUrypaumm.

[locTyn K BCTPOEHHOW KPaTKOM CnpaBKe

Bbi3oB KpaTKoii 1 HaxXmuTe M yaepKuBaiiTe KHOMKY UM NPOrpammMHyto KHOMKY, A1 KOTOPOM
CNpaBKu TpebyeTca NPOCMOTPETL CMPABKY.
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Hauano pabotel 1

DATE OMNHCAHHEIE QAnNee e

CoobuweHne
KpaTKom
crnpaBku

HaxmuTte 1 yaepXvBanTe KHOMKY Ha NULIEBOIN MaHENU Ui NporpamMmmHyo KHOMKY
(MNK WenKHWTE NPOrPaMMHYH KHOMKY NPaBO KHOMKOW MbILLM NMPU UCMNOMb30BaHUN
yOaneHHowm nuuesor naHenn B Be6-obo3peBaTtene).

KpaTkana cnpaBKa byaeT oTobparkaTbCa Ha 3KpaHe 40 HaXKaTuaA APYron KHOMKK UK
MOBOPOTA PYYKHM.

Bblbop A3bika  YTOObI BbIOPATH A3bIK MHTEPDENCA NONb30BATENS, BbINOJAHUTE CAeayoWmMe AeNCTBUA.

HTepdeica 3 pawmure kHonky [Help] CnpasKa, 3aTem HAKMUTE NPOrPaMMHYIO KHOMKY A3bIK.

nosab3oBaTens 5 ) 5
2 HaxkvmaiTe M OTNycKanTe NPOrpPaMmMHyHo KHOMKY f3bIK MM NOBOpaYMBanTe pyuky

BBOZA, NMOKa He ByAeT BbI6paH HYKHbIM A3bIK.

LoCTynHbI cneaytoLme A3blKN: YELICKUIA, aHTIMNCKUIA, GPaHLLy3CKUK, HEMELKUN,
NTaNbAHCKNIM, ANOHCKMIA, KOPEMCKUIA, MONBCKUIA , NOPTYranbCKUIA, PYCCKUN, KUTANCKMNI
(YnpoLLEeHHbI), MCMaHCKUI, TaNCKUI, KUTANCKUIA (TPAANLMOHHbIN) U TYPEUKUA.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

2 CpepacTBa ynpasiaeHus
PA3BEPTKOM

Perynuposka macwrtaba pa3sepTku (Bpems/meneHue) / 73

PerynvpoBKa 3aZep:KKu No ropusoHTanu (nonoxenus) / 73

MpoKpyTKa 1 MaCUJTa6VIpOBaHVIe OTAENIbHbIX NI OCTAHOB/IEHHbIX AaHHbIX / 74

MN3meHeHne BpeMeHHOro pexkmnma passepTku ("HopmanbHbin", "XY" nau

"Kauenue") / 75

OTobparkeHne BpeMeHHOM pa3BepTKU C U3MEHEHHbIM MacliTabom / 79

MepekatoyeHne pexnmos rpyboii/To4HON HaCTPOMKM KHOMKK MacluTaba

passepTku / 80

PasmelleHmMe TOUKM OTCHETa BpeMeHu (cieBa, Nno LueHTpy, cnpasa) / 81

Mowuck cobbituin / 81

HaBuraumsa no spemeHHow pa3sepTtke / 83

HuKe nepeyncneHbl cpeacTsa ynpasneHms passepTKom.

KEYSIGHT

TECHNOLOGIES

Py4ku MacwTtaba v nonoxeHua Pa3BEPTKU.

KHonka [Horiz] fopu3oHT., obecneuymsatollan AOCTyn K meHto "Pa3ssepTka’.

KHonka macwTaba @ 02151 BbICTPOrO BKIOYEHMSA/BbIK/IOYEHUA pexrma maclwtaba

pa3aeNeHHoro amcnies.

KHonka [Search] MoucK ans obHapyKeHna cobbiTUii Ha aHaI0rOBbIX KaHanax Uan
CUrHanax nocneaoBaTeNbHOro AeKOAMPOBaHUA.

KHonku [Navigate] HaBurauuma a1s nepekaiodeHns mexay BpeMeHem, NoMCcKoM
CObbITUIM MK COBPaHHbIX AAHHbIX, COXPAaHEHHbIX B CErMEHTUPOBAHHOM NamaTK.
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2 CpepacTsa ynpasieHna pasBepTKol

e CpencTsa ynpas/ieHna CEHCOPHbLIM 3KPaHOM /18 HAaCTPOMKM MacliTaba 1 NONOKEHMUS
(cmeleHKs) No ropM3oHTaNM, a TakKe A8 A0CTyna K meHto "PassepTka' 1
HaBMraumn.

Ha cnenytoliem pucyHKe nokasaHo meHto "Pa3sepTKka", KoTopoe OTKpbIBaeTCA Npu
HakaTim KHomKku [Horiz] Fopu3oHT..

Touka Touka oTcyeTa  Bpems/ Bpewmsa McTouHMK  YpoBeHb 3anycka
3anycka  BpeMmeHu JeneHve  3afepxku 3anycka unm nopor

— — /

Yactota —
anckpeTnsauum
10.0:1
10.0:1
Pexnm
"XY" nnu
"KaueHune"
\\
AN
AN
AN
HopmanbHbiin YBenuyeHHas TouHas Touka oTcyeTa
BPEMEHHOM pexnMm BpeMeHHas passepTka HacTponka BpemeHU
Puc. 2 MeHio "Pa3BepTKa"

MeHto "Pa3BepTKa" No3BoaseT BbibpaTh BpemeHHoM pexum ("HopmanbHbin", "XY" nam
"KayeHune"), BKNYUTL MacliTabupoBaHne, HACTPOUTb KOHTPOIIEP TOYHOM HACTPOMKM
Nno BpeMeHU (BepHbep), a TaKkKe 3a4aTb TOUKY OTCUETa.

B npasoit nHpopmaLoHHOM obnacth ancnies B okHe "CBoaKa" oTobpaykaeTca Tekylan
4acToTa AMCKPEeTU3aLMM.
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CpeAcTsa ynpasieHus passepTkon 2

Perynnposka macliTaba pa3BepTKM (Bpema/meneHme)

1 TosepuTe BOAbLIYIO PyUKY MacliTaba pa3BepTKM (CKOPOCTb Pa3BEPTKM) C METKOM

,b /\/ , UTOObI U3MEHUTb HaCTpOIZKy BpeMEHM/,D,GHEHI/IH MO TOPU30HTaNN.

Ty PerynmpoBKY MOMKHO TaKKe BbIMOAHWUTL, MCMO/b3YsA CEHCOPHBbIA 3KpaH. CM. “Bxos,
B MeHto "Pa3BepTKa" M OTKPbITME AMaN0roBOro OKHa /1A yrnpasaeHus macwtabom u
3a4epKKon" Ha cTpaHmLe 62.

O6paTnTe BHMUMaHWE Ha M3MEHEHME AaHHbIX BPEMEHW/AENeHNA B CTPOKE COCTOAHMA.
Cumeon V B BepxHel 4acTi akpaHa 0603Ha4YaeT TOUYKY OTCUETA BPEMEHN.

B HOpmasibHOM BpeEMEHHOM peXMMe pydKa MacliTaba pa3BepTku paboTaeT u Noka
BbINO/IHAETCA CHOP AaHHbIX, U KOTAa OH OCTaHOB/EH. Bo Bpems cbopa AaHHBbIX C
MOMOLLBIO PYYKM MacliTaba KoaddurLmeHTa pa3BepTKM peryanpyeTca 4yactoTa
anckpetnsaumm. Koraa cbop AaHHbIX OCTAHOB/IEH, C MOMOLLBIO PYYKM MacwTaba
KO3pdUUMEHTA PA3BEPTKM MOKHO YBEINUYNTL MaclTab nosyyYeHHbIX AaHHbIX. CM.
“MpoKkpyTKa 1 macliTabrupoBaHMe OTAENbHbIX UM OCTAHOBEHHbIX AAHHbIX" Ha
CTpaHuLe 74.

ObpaTnTe BHMMaHWE Ha TO, 4TO 414 3KpaHa "MacwTab" HasHaveHme pyykM macwTaba
pa3BepTkM — MHoe. CM. “OTobparkeHre BpeMEHHOM pa3BEePTKN C USMEHEHHbIM
maclwtabom" Ha cTpaHuue 79.

PerynnpoBKa 3a4ep*Kn no ropn3oHTanm (MonoxeHus)

1 MoBepHWTe PYYKY 3a4E€PHKKM MO FOPU3OHTANM (NONOKEHUA) (4 ).

TouKa 3anycKa NepemMecTmTcA B TOPU30HTA/IbHOM NIOCKOCTM, C Nay30iM Ha 3HaYeHUn
0,00 c (Kak Npu OCTaHOBKE MEXaHWYECKMM CTOMOPOM), U B CTPOKE COCTOSHMSA
0TOBpPa3nTCA 3HAYEHME 33 0EPKKN.

Ty perysMpoBKY MOXKHO TaK»Ke BbINONHUTb, MCNOAb3Ys CEHCOPHbIN 3KpaH. CMm.
“YecTbl NPONUCTbIBAHUSA, NEPETACKMBAHUA ANA U3MEHEHMA MacllTaba,
NO3NLMOHMPOBAHMA U UBMEHEHUA CMeLLeHNA" Ha cTpaHuLe 52 1 “Bxog, B MeHI0
"PasBepTKa" 1 OTKPbITUE ANANOTOBOrO OKHA A5 yNpaBieHMa macwtabom m
3afep:KKoi" Ha cTpaHuue 62.
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CpeacTBa ynpasneHus passepTKon

MpKY USMEHEHUM BPEMEHM 3a4€PMKKM TOUKA 3anycKa (CNIOLWHON nepesBepHyTbIi
TPeyrosbHUK) NepemellaeTcs B rOPU30HTaIbHOM MIOCKOCTU U yKa3blBaeT Ha ee
YAaNEHHOCTb OT TOYKM OTCYETa BPEMEHM (NOAbIY NepeBepHyTbIn TpeyroabHuK V). 3Tn
TOYKM OTCYETa 0TOBPAXKaoTCA BAOb BEPXHEN rpaHmMLbl CETKM ancres.

Puc. 2 noKa3blBaeT TOYKY 3aMnyCKa CO 3HavyeHnem 3aaepKkn 8 200 mKc. Yncnosoe
3HaYeHMe 3a4ePKKM YKa3blBAET, HACKO/IbKO Aa/1eKO OTCTOMT TOYKA OTCYETA OT TOYKM
3anycka. Mpu 3HaYeHUM 3aJePKKM PABHOM HY/IHO MPOUCXOAMUT HANOKEHWE MHANKATOPA
3a/1EPKKMN Ha MHAMKATOP TOYKM OTCYETa.

CneBa OT TOUYKM 3aMycKa oTobpakatoTcsA BCe CobbITUA, MUMEBLLME MECTO A0 3aMycKa.
TaKkue cobbITMA Ha3bIBaAOTCA NPEeANYyCKOBbIMM AaHHbIMKW. OHM OTObpaKatoT cobbITHS,
KOTOpble MPUBENM K TOYKE 3amnycKa.

Bce paHHble CnpaBa OT TOYKKM 3anyCKa Ha3bIiBatOTCA MOCTMYCKOBbIMUA. ,ﬂOCTyI’IHbIﬁ
ANana3oH 3a4EPXKN (I'Ipe,D,I'IyCKOBbIE M NOCTNyCKOBblE AaHHbIE) 3aBUCUT OT Bb|6paHHOFO
3Ha4YeHunA BpeMeHVI/ﬁLEJ’IeHMﬂ n obbema NamsTu.

B HOpMmasibHOM BPEMEHHOM PEXKMME PYYKa NONOKEHUA KOIGDULMEHTA Pa3BEPTKU
paboTaeT 1 NOoKa BbINONHAETCA COOP AaHHbIX, U KOrAa OH OCTaHOB/EH. Bo Bpemsa cbopa
OAHHBIX C MOMOLLBIO PYYKM MaclwTaba KoadpPuLMEHTa pa3BepPTKU peryimpyeTca 4actoTa
anckpetnsaumm. Koraa cbop AaHHbIX OCTAHOB/IEH, C MOMOLLBIO PYYKM MacwTaba
KoaddULMEHTa PAa3BEPTKM MOMKHO YBEIMYUTb MacTab NoNyYEeHHbIX AaHHbIX. CM.
“MpoKpyTKa 1 macluTabrupoBaHMe OTAENbHbIX UM OCTAHOBNEHHbIX AAHHbIX" Ha
CTpaHuLe 74.

O6paTnTe BHMMaHME Ha TO, YTO A8 3KpaHa "MacluTtab" HazHayeHne pyYKkm NofoKeHmA
Ko3dpduLMEHTa pa3BepTKM — nHoe. Cm. “OTobparkeHne BpeMeHHOW Pa3BepTKM C
M3MEHEeHHbIM MacluTabom" Ha cTpaHuue 79.

[MpoKpyTKa M MaclTabnupoBaHne OTAENbHbIX MW OCTAHOB/IEHHbIX

[aHHbIX

74

Koraa ocumnnorpad ocTaHOB/IEH, UCNOAB3YITE PYYKM MAcLUTaba v MOOKEHMS
pasBepPTKM 419 NPOKPYTKM U M3MeHeHMA macluTaba curHana. OcTaHOBAEHHOe
n306paXKeHNE MOXKET COAEPIKATb CBEAEHNSA O HECKOMIbKMX LiMKAax cbopa AaHHbIX, HO
018 NPOKPYTKM M MacluTabupoBaHMs AOCTYMHbI TONbKO AaHHbIE MOCAeAHErO LMKAA.

BO3MOXHOCTb NPOKPYTKM OTOBPaKaeMoro curHana (nepemeLleHuna no ropusoHTanun) n
M3MeHeHMA ero maclwtaba (pacluMpeHna UAKN CKaTUA NO TOPM30OHTANN) OUYEHb BaXKHA,
TaK Kak oHa cnocobcTeyeT 6onee rnyboKoMy M3yYeHWto NOyHeHHOrO CUrHana. Takoe
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CpeAcTsa ynpasieHus passepTkon 2

6onee rnyboKoe nsydeHune 4acTo 4OCTUraeTca 3a CHeT PACCMOTPEHMUA CUrHaa Ha
pa3HbIX YPOBHAX abCTparnposaHma. MoKeT BO3HMKHYTb HEOOX0AMMOCTb PaCCMOTPEHMA
KaK KPYMHOro M306paKeHus, Tak v OTAE/bHbIX MENKUX ero AeTanei.

BO3MOKHOCTb M3y4eHWs AeTanel CMrHana nocse ero NoayYeHus — 3To NPeMmyLLEeCTBo,
KoTopoe 06bI4HO CBA3bIBAOT C LMbPOBLIMM OcUMANOrpadamm. TakoBbIM YacTo ABAAETCA
CnocobHoCTb 3adMKCMPoBaTh M30OpaKeHMe C Lesibto ero M3MepeHmsa ¢ MoMOLLbLO
KYPCOPOB MM pacnedvaTku. B page umdposbix ocLumanorpados 370 NPEMMYLLECTBO
pacwmpeHo A0 BO3MOMKHOCTM AafIbHENLIEro U3yYeHus aeTanei noay4eHHoro curHana
nyTeM ero NPoKpPYTKN U M3MEHEeHUs macluTaba no ropusoHTau.

OrpaHMYeHmMs Mo COOTHOLIEHMIO MEXK Y HaCTPOMKaMM BpeMeHK/neneHus,
MCNoNb3yeMbIMK /18 cOBopa AaHHbIX, MU HACTPOMKaMM BpeMeHU/neneHuns,
MCMO/Ib3yEMbIMM MPU UX MPOCMOTPE, He cyllecTsyeT. CyllecTByeT, 04HaKo, HeKoe
nosaesHoe orpaHunyeHme. [1o HEKOTOPOM CTeNEeHN 3TOT CBA3AHO ¢ dyHKLMEN
aHaNM3MPYEMOTO CUTHaNa.

YBennyeHne maclitaba ocTaHOBAEHHbIX AdHHbIX

Ecan ysennuntb nonyyeHHole gaHHble 8 1000 pa3 no ropnsoHTanu 1 8 10 pas no
BEPTUKANN, TO UX OTOBPANKEHUE Ha IKpaHe ByaeT No-NpeKHeMy AOCTaTOYHO YETKUM.
He cneayet 3abbiBaTb, YTO NPOBOAUTL U3IMEPEHUS OTOBPAXKaEMbIX AAHHbBIX MOXKHO
TO/NIbKO aBTOMATUYECKMU.

M3MeHeHMe BpeMeHHOro pexunma pa3pepTku ("HopmanbHbin", "XY" nnm
"KaueHwue")

1 HaxkmuTe kHonKy [Horiz] Fopu3oHT..

2 B meHto "PasBepTKa" HaxkMuTe KHOMKY BpemeHHO peXXum v Bbibepute oaHO 13
3HaYeHUM.

HopmanbHblii — cTaHaapTHbIM pabounia pexxkmm ocupmnnorpada.

B HOpMasibHOM BPpEMEHHOM PesKMME COBbITUA CUTHAN0B, NPOUCXodALIMe A0
3anycka, otobpaxatoTca cneBa oT ToukM 3anycka ('), a cobbITUs CUrHanoB.,
npoucxoAasLime Nocne Hero, — cnNpasa.

XY — B pexkmume "XY" Ha aKpaHe oTobpaKaeTcs He 3aBUCMMOCTb HaMPAXKEHWS OT
BPEMEHMU, @ 3aBUCUMOCTb HaNpPsXKeHMA OT HanpsaXeHWUa. BpemeHHasa pa3BepTKa
BbIKtOYaeTcA. AMNAWTYAa KaHana 1 oTobpaskaeTcs no ocu X, a KaHana 2 — no ocu
Y.
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CpeacTBa ynpasneHus passepTKon

Pexxunm "XY" MOXKHO MCMOb30BaTh A/158 CPaBHEHMUA COOTHOLLIEH WS YacTOoTbl 1 dasbl
ABYyX curHanos.. Mpun Hannumm npeobpasosatenein pexxkmm "XY" MoxKHO
MCNONb30BaTb A4/19 OTOOPAKEHMA 3aBUCMMOCTU AedopMaLLMmM OT CMELLLeHMS,
NOTOKa OT AaB/IEHMSA, HANPAXEHUA OT CU/bl TOKA MAKM YaCTOTbl CUrHaNa.

N3mepeHuna curHanos B pexxknme "XY" BbIMOHAOTCA C MOMOLLbIO KYPCOPOB.

Ons nonyyYyeHns 4onosHUTeNbHOM MHbopMaLMn 06 ncrnoib30BaHUN pexima "XY"
0151 BbINO/IHEHWUA U3MEpEeHUIt 0bpaTuTech K pasaeny “BpemeHHON pexxmm
"XY"" Ha cTpaHuue 76.

KaueHue — BbI3biBaeT Me/IeHHOE NepemelleHne curHana no akpaHy cnpasa
HaseBO. OTO MOXKET HbITb BbINOJHEHO TO/ILKO MPU CKOPOCTW Pa3BePTKM He Bonee
50 mc/men. B npoTMBHOM Cayvae npu Bbixode B pexkum "KaueHue'" ckopocTb
pa3BepTkM ByaeT cHuxeHa Ao 50 mc/aen.

3anyck B pexxunme "KaveHune" He nponcxoanT. PUKCMPOBAHHOM TOUYKOM OTCYeTa
AB/IAETCA MPaBblil KPal 3KpaHa, YTO COOTBETCTBYET TEKYLLEMY MOMEHTY BPEMEHM.
MpousoLlieawne cobbiTUA MPOKPYUMBAIOTCA CNEBa OT TOYKM OTcYeTa. A Tak Kak
3aMyCcK He MPOMUCXOAMT, OTCYTCTBYIOT U NpeanyCcKoBble AaHHbIe.

Ecnu B pexkume "KaueHune" notpebyeTca NpnocTaHOBUTL 0TOOPaXKeHue, To
HaxkmuTe KHoMKy [Single] OgHOKpPaTHDIN 3anycK. YToObI yAaAWUTb JaHHbIe C
3KpaHa 1 BO306HOBUTL COOpP AaHHbIX B pexnme "KaueHune", cHoBa HaxmuTe
KHomKy [Single] OaHOKpaTHbIN 3anyckK.

Pexxnm "KayeHune" ncnonbyetca /18 HU3KOYaCTOTHbIX CUTHAMIOB C Lieblo
nosly4eHnsa M30bpakeHns, Kak Ha IEHTOYHOM Camonucue. 3TO NO3BOIAET
NPOKPYYMBaTh N300OparKEHNE CUTHANA Ha IKPaHe.

BpemeHHOM pexunm "XY"

Mpumep

B pexkmme "XY" Ha aKkpaHe ocumanorpadpa oTobparkaeTcs He 3aBUCMMOCTb HaMNpPAKeH s
OT BPEMEHM, @ 3aBMCMMOCTb HaNPAXKEHNA OT HaNPAXKeHWs, U NMPU STOM UCMOb3YIOTCS
[Ba BXOAHbIX KaHana. Bxo4HOM curHan KaHana 1 otobpaskaeTtca no ocu X, a KaHana 2 —
no ocu Y. na oTo6parKeHUa Ha aKpaHe 3aBUCUMOCTU AedopMaLMm OT CMeLLeHNn,
NOTOKa OT AaBAEHMWS, HaNPSXKEHUA OT CUbl TOKA MM OT YaCTOTbl CUTHANA MOXKHO
MCNONb30BaTb PasAnyHble NpecbpasoBaTenu.

B sTOM 3a4aHMM NoKa3aH 0b6bIYHbIN CNOCOO MCMOAb30BaHMA peXKMMa oTobpaskeHus "XY"
Ha Npumepe n3mepeHua pasHuLpbl ¢as AByX CUrHaA0B OAMHAKOBOM YacTOTbl MO MeTOAY
Jlnccaxy.
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CpeAcTsa ynpasieHus passepTkon 2

1 MoaKknoymTe UCTOYHMK CUHYCOMAAAbHOIO BOIHOBOIO CUrHaia K KaHany 1, a
MCTOYHMK NOA0BHOTO CUIHaNa TOM e YacTOTbl, HO HE COBMNAZAtoLWEro ¢ Nepsbim no
dase, — K KaHany 2.

2 Haxkmute KHonky [Auto Scale] ABTromacwTab, 3atem KHornKy [Horiz] lopu3oHT.,
NporpammHyto KHOMKy BpemeHHoO pexkum 1 Boibepute "XY".

3 LleHTpupyiTe cMrHan Ha sKpaHe C MOMOLLBIO PyYeK NONoKEHUA KaHana 1 v 2 (%). Ana
yA06CTBa NPOCMOTPA Pa3BepHUTE M30bOparKeHWe CUrHana c MOMOLLbIO pyyeK
HaCTPOMKM BONLT/AeNeHNA KaHanoB 1 1 2 1 NporpamMmHbIX KHOMOK TOUHBINA.

Yron cagura ¢as (8) moxKHO paccunTaTb No cneaytollein dopmyne (Npeanonaraetcs,
YTO amMnNAnTyAa 060MX KaHaIoB OMHAKOBaA):

sind = Aorg
BY' D

Signal must
t«—— becenteredin ————=

-—m

Measuring Signals 90 degrees Signals
phase difference out of phase in phase

Puc.3 CurHansbl B pexkume "XY", LeHTpMpPOBaHHbIE Ha 3KpaHe

4 Haxmute KHonky [Cursors] Kypcopbl.
YcTaHoBUTE Kypcop Y2 B BEPHEN YacTun CUrHana, a Kypcop Y1 — B HUKHEN.
ObpaTtnTe BHUMaHWe Ha 3HayeHMe AY BHM3Y 9KpaHa. B aTom npumepe ncnonb3yrotes
Kypcopbl 0cu Y, HO BMECTO 3TOI0 MOXKHO MCMOAb30BaThb Kypcopbl ocK X.

6 NMepemecTnTe Kypcopsbl Y1 1 Y2 Ha nepeceyeHume cnrHana c ocbto Y. CHoBa obpaTtute
BHMMaHMe Ha 3HayeHKne AY.
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2 CpepacTsa ynpasieHna pasBepTKol

Puc. 4 M3mepeHue yra casura ¢pas (aBTOMaTUHYECKOE M C MOMOLLLbIO KYpCopoB)

7 PaccumnTarTe yron casura Gas no ykasaHHOW HUKe popmye.

Jonyctnm, uto nepsoe 3HayeHne AY coctasndaet 2,297, a BTopoe — 1,319, Toraa:

sinf = Segfsrtli’é’(Y = %ggé, 0 = 37.65 degrees of phase shift

BxoaHoM curHan no ocu Z B pexkume otobparkeHusa "XY" (FaweHue)

Mpu BbIGOpE pexrma otobparkeHus "XY" BpemeHHas pa3BepTKa BbIK/IOYAETCA.
BxoaHoW curHan KaHana 1 otobparkaetca no ocu X, KaHana 2 —no ocu Y, a KaHana

EXT TRIG IN — no ocu Z. ECv HY»KHO NPOCMOTPETb TO/IbKO OTAE/bHbIE YY4ACTKU
n3obpaxkeHua 3aBnucumoctm Y ot X, TO BOCNO/Ib3yNTECb BXOAHbIM CUTHANOM Mo ocu Z.
CurHan no ocu Z BKAKOYAET M BbIK/IOYAET OCUMANOTPAaMMY (B aHANOroBbIX
ocumnnorpadax sTOT CUrHaA Ha3bIBAETCA Z-ralleHUEM, T. K. OH BK/IIOYAET U BbIKAOYaeT
nyy). Mpu HU3KoMm ypoBHe curHana Z (<1,4 B) otobpakaeTca 3aBMcMmocTb Y oT X, a npu
BbICOKOM (>1,4 B) n3obpakeHune oTKAOYaeTcA.
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OTobparkeHne BpeMeHHON Pa3BEPTKM C MU3MEHEHHbIM MacluTabom

MacwTab (paHblue Ha3biBaEMbIV PEXMMOM 334EPKKN PA3BEPTKN) — 3TO PacTAHYTasA Nno
ropM30oHTaAN BEPCUS HOPMaJIbHOTO 3KpaHa. Mpwu Bbibope pexknma "MacwTab" akpaH
[OEnUTCA Ha Be NOM0BUHBI. B BepXHeit YacTh oTobparkaeTca HOpMaabHOE OKHO
BpEMEHW/AeNeHNs, @ B HUKHEN — OKHO BpeMeHW/aeneHmns yCKopeHHoro
MacwTabupoBaHms.

OkHo "MacluTab" — 370 yBeAnyeHHas 061acTb HOPMabHOrO OKHa BpeMeHu/aeneHus.
Pexxnm "MacwTtab" MOKHO MCNONb30BaTb A/1A Pa3MELLEHUA U TOPU3OHTANIbHOTO
PaCcTAXKEHWUA HYXKHOW YaCcTM HOPMabHOTO OKHa ANA 6osee AeTaNbHOro aHaAM3a curHana
(c 6onee BbICOKMM paspelLeHnem).

BkatoyeHume (Mnn BbikAOYEHME) perkima "MacwTtab"

1 HaXmuTe KHOMKy macluTaba @ (nnm kHonKy [Horiz] fopu3oHT., a 3aTem
nporpammHyto KHonky Macwrab).

OTun mapkepsbl yka3biBaloT Bpewmsi/geneHne  Bpems/oenexve Bpems 3agepxkn
Ha Ha4aro u KoHeL| ANS HOPManbHOro Ans YBENMYEHHOro MrHOBEHHO oTobpaxaeTcs
okHa "MacwTab" OKHa OKHa npy NOBOPOTE PYUKNM

— perynMpoBKu pa3BepTKn
HopmansHoe - T
OKHO -

AHomanus
curHana,
pa3BepHyTas
B OKHe )
"MacwTtab"

OkHO
"MacwTab"

Bbibpate Merto *
"Macwra6"

ToUH. HACTR.
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CpeacTBa ynpasneHus passepTKon

061aCTb PacTAXEHNA HOPMa/IbHOTO 3KPaHa OYepPUMBAETCA NPAMOYTONIbHUKOM,
OCTa/ibHan YaCTb 3KpaHa 3aTeHAeTcA. [PAMOYro/IbHUK C 061aCTbIO PACTANKEHMS
HOPMa/IbHOTO 3KpaHa OTOBPaXKAETCA B HUMKHEN NONOBUHE IKPaHa.

[Nna 3MeHeHMs HacTpoeK BpemeHu/aeneHnsa pa3sepTkm B okHe "MacwTab" nosepHute
pyYKy MacliTaba pa3BepTKM (CKOPOCTb Pa3BepTKM). Bo Bpems BpalleHMsa pydYKn
YyBE/IMYEHHOE OKHO BpemeHn/aeneHns byaeT BblAeNeHO B CTPOKE COCTOAHMSA Haf,
0bnacTbio 0TobparkeHuns curHana. C NOMOLLbIO Py4YKM MacliTaba pa3BepTKM (CKOPOCTb
pa3BepPTKM) MOXKHO PeryiMpoBaTb pasmep OKHa.

C NOMOLLbIO PYUKM MOIOXKEHMSA MO FOPU30HTA/N (BPEMA 3a[4EPHKKM) MOXKHO HACTPOMTL
MOJIOXKEHME YBENMYEHHOIO OKHa, NEPEe/BMran ero BrpaBo-8/1eB80. 3HaYeHMe 3a4ePKKM
(T. e. BpEMS MO OTHOLLIEHMIO K TOUKE 3arycKa) NoABIAETCA B MPABOM BEPXHEM YTy
SKpaHa Npu BpaLEeHUM PYUKM BPEMEHN 3a4EPXKKN (4»).

OTpuuaTeNibHOE 3HAYEeHME 3a4EPKKN CBUAETEIbCTBYET O TOM, YTO Bbl CMOTPUTE Ha
Y4aCTOK CUIHa/1a A0 TOYKM 3aMnyCKa, a NoJI0KNTE/IbHOE — O TOM, YTO Bbl CMOTPUTE HaA
Y4aCTOK CUIHa/1a Nocsie TOYKK 3anycCKa.

YT06bl U3MEHWTb HAaCTPOMKM BpeMeHW/aeneHns pa3BepTkM B HOPMabHOM OKHE,
OTKNtoYMTE pexkum "MacliTab" 1 noBepHUTE pydKy macluTaba pa3BepTKM (CKOPOCTb
pa3BepTKM).

CeefeHuns 06 MCcNosb3oBaHMM pexnma "MacwTtab" ans usmepeHunii MOXKHO HalTK B
pasgenax “Jlokanvsauma MMnysabca 418 U3MePEeHUA BEPXHEro YPOBHA" Ha
CTpaHuue 263 1 “Jlokannsaums cobbITUSA C LLeIblo M3MepeHUs 4acToTbl" Ha
cTpaHuue 270.

MepekntoyeHne pesknmos rpyboin/To4HON HaCTPOMKM KHOMKU MmacluTaba

pPa3BepTKM

80

1 HaxmuTe pyyry macliTaba pa3BepTku (Mam kHonKy [Horiz] Topu3oHT. > TouHbIn),
YTODObI MEPEKNOUYNTLCA C PeXKMMa rPybOo Ha PEXKMM TOYHOM HAaCTPOMKKM MacluTaba
pa3BepTKu.

Koraa akTvBMpoBaH pexnm TOUHbIM, Mpu NOBOPOTE pyyYkM macluTaba pa3BepTKu
M3MeHeHWe BpemeHu/aeneHnsn (oTobparkaemoe B CTPOKE COCTOSAHMSA B BEPXHEN YacTu
9KpaHa) NPOMCXOANT C MEHbLIMM Warom. Mpu BKAOYEHHOM pexkume ToUuHbIi
KasMbpOBKa NapaMeTpa BpeMeHU/aeNeHna 0CTaeTcsa HEU3MEHHOM.

Koraa pexkvm TOuHbIM BbIKNOUYEH, C MOMOLLGI0 PYYKM MacluTaba pasBepTKM HACTpolKa
BpEMEHW/AeNeHNA U3MEHAETCA C NOWaroBo NocneaoBaTelbHOCTbIO 1-2-5.
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PasmelleHne TOYKM OoTcyeTa BpemeHu (cneBa, No UeHTpyY, CnpaBsa)

TouKa OTCHeTa BPEMEHM — 3TO TOYKA Ha IKPaHe AN BPEeMEHW 3a4ePKKM (MoNoxKeHMe Nno
ropu3oHTan).

1 HaxkmuTe KHonKy [Horiz] Fopu3oHT..

2 B MeHto pa3BepTKM HaxkmuTe KHonky Hayano otcuera v BbibepuTe o4HO M3
3HAYEHUMN.

JNeBbliA — TOYKa oTCYeTa BpemMeHn npneAsaHa K 0 A4HOMY OCHOBHOMY AE/TEHUIO NO
1eBOMY KpPato aKpaHa.

LleHTp — TOYKa OTCUeTa BPEMEHM NPMBA3aHa K LIEeHTPY 3KpaHa.

MpaBblii — TO4YKa OTCYETa BPEMEHM NPUBSA3aHa K O4HOMY OCHOBHOMY AENEeHMIO NO
npasomy Kpato sKpaHa.

HebonbLioh 6enbiit TpeyronbHuk (V) B BepXHEl 4acTu KOOPAMHATHOM ceTKM 0bo3HavaeT
TOYKY OTCUYETa BpemeHu. Mpn 3HaYeHNM 3a4ePKKM PABHOM HY/IH0 NPOMCXOAMUT
HanoeHue nHamkaTopa Toukm 3anycka (W) Ha MHAMKATOP TOYKM OTCYeTa.

MoNOMKEHME TOUYKM OTCYETA 334aET MCXOAHOE MOJIOKEHME COBbITUA 3anycKa B NamsaTy
ocuunnorpada 1 Ha aKkpaHe (ecan 3a4epKa yctaHoBMeHa Ha 0).

Mpu BpaLLEHMM PYYKM MacCLUTabMpPOBaHWA MO FOPU3OHTaNM (CKOPOCTb Pa3BEPTKM)
n306paKeHne curHana pacTarMBaeTca UM CHHUMAETCA OTHOCUTEIbHO TOYKM OTCYeTa
spemenn (V). Cm. “Perynnposka maciutaba pa3septku (spemsa/genexue)" Ha
CTpaHuue 73.

Mpu BpaLLEHMM PYyYKM MacLUTabMpoBaHUS MO FOPU30OHTaNM (4 ») )B pexume
"HopmanbHblit" (He "Maclutab") nHamkaTop Toukn 3anycka (V) nepemeltaeTcs BNpaso
WM BIEBO OTHOCUTE/IbHO TOYKM oTcHeTa Bpemeru (V). Cm. “PerynmpoBka 3a4epsKu rno

ropm3oHTanuM (monoxkeHua)" Ha cTpanHuue 73.

Mownck cobbITUN

[ns novcka GpoHTa, AUTENBHOCTM MMMYIbCA, BDEMEHM HapacTaHua/cnaaa, KopoTKoro
MMMY/IbCa, MMKOB YacTOTbl M NOCAeA0BaTebHbIX COBLITUIA Ha aHANOrOBbIX KaHanax
MOHO BOCMO/1b30BaThCA KHOMKOW [Search] Mowuck.
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HacTpolika napameTpoB noucKa (cm. pasaen “Hactpoika noucka" Ha cTpaHuue 82)
BbINO/IHAETCA aHANIOTMUYHO HACTPOMKe NapameTpoB 3anycka. PakTUYecKkn Bce
nMapameTpbl MOUCKA, KPOME MUKOB YacTOTbl M NMOCAEA0BATENbHbIX COOLITUIN, MOXKHO
CKOMMPOBATb B HACTPOMKM 3aMycKa M HaobopoT (cm. pasaen “KonunposaHue
napameTpoB noucka" Ha cTpaHuLe 83).

MoucK OTAMYaeTCA OT 3aMyCKOB TEM, YTO BMECTO YPOBHEN 3anycka As Hero
MCMO/Ib3YHOTCS 3HAYEHMA NOPOrOBOT0 YPOBHA U3MEPEHMS.

HaligeHHble cobbITUS MOMCKa OTMEYAtOTCA B BEPXHEN YAaCTU KOOPAMHATHON CETKM
6enbiMM TPEYroSIbHUKAMM, @ UX KOJIMYECTBO OTODPAXKaeTCs B CTPOKE MEHIO
HenocpeacTBEHHO Had 0603HAYEHUAMM MPOTrPAMMHbIX KHOTOK.

HacTpoiika nomcka

1 HaxmuTe KHoMKy [Search] Mowuck.

2 B meHto "Mounck" BbibepuTte MOUCK, 3aTEM C NOMOLLLbIO PYYKM BBOAA BblbepuTe TUN
romcka.

3 Mcnonb3ys ocTasibHble MPOrPaMMHbIe KHOMKK, HAaCTPOWTE BbIOPaHHbIV TMM NOMCKA.
B 60bLlWMHCTBE C/yYaeB HaCTPOMKa NapameTpOB NMOUCKa BbINOAHAETCA aHaI0MMYHO
HaCTpOiKe NapameTpoB 3amnyckKa.
[na HacTpolkm nomncka ¢poHTa cm. pasaen “3anyck no GpoHTy" Ha cTpaHuue 180.

[ns HaCTPOMKM NOMCKa ANTENBHOCTU MMIYJ/IbCa CM. pa3aen “3anyck no
ONTENbHOCTM MMMyAbca" Ha cTpaHuue 184.

[NA HaCTPOWKM NoMCKa BpeMeHu HapacTaHms/cnada cm. pasaen “3anyck no
BpemeHu HapacTtaHua/cnaga" Ha ctpaHuue 192.

[Ns HaCTPOMKM NOMCKa KOPOTKOrO MMMy/IbCa CM. pasaen “3anyck no KopoTKomy
nakety" Ha cTpaHuue 194.

[na HaCTPOMKM NOMCKa NUKA YacTOTbl CM. pasaen “TNMounck nukos GyHKLUN
BM®" Ha cTpaHuue 101.

[na HacTPOWMKK NoucKa nocnenoBaTesibHOCTU cM. “lMocnenoBaTenbHbIN
3anyck" Ha cTpaHuue 211 1 “lMounck aaHHbIx Lister" Ha cTpaHuue 161.

ObpaTtnTe BHUMaAHME, YTO BMECTO YPOBHEN 3amnycKa A1 NOMCKa MCMONb3YoTCA
3Ha4YeHUsA NOPOroBOro ypoBHA n3mepenus. [na goctyna K meHto "Mopor namepexHns" ns
MmeHto "Mounck" ncnonbyinTe nporpammHyto KHonky Moporu. Cm. “Moporu

n3mepeHuin" Ha cTpaHuue 279.
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HOI'IVIpOBaHI/le napameTpoB NONCKa
3a UCKOYEHMEM NAPaMETPOB MOUCKA NMMKOB YaCTOTbl M NOCNEA0BATENbHbIX CODLITUNA,
napameTpbl MOMCKa MOMKHO CKOMMPOBATL B MapameTpbl 3anycka 1 HaobopoT.
1 HaxkmuTe KHoMKy [Search] Mouck.

2 B meHto "Mounck" BbibepuTte MOUCK, 3aTEM C MOMOLLLbIO PYYKM BBOAA BblbepuTe TUN
nouckKa.

3 Haxmute KHoNKy Konuposartb.
4 B meHto "Konua noncka" BbINoHWUTE cieaytolme AenNCcTBUs.

Haxmunte KonMpoBaTb B 3anMycK, YTOObI CKOMMPOBAaTL NapameTpbl A1
BbIOPAHHOrO TVMNa NOMCKA B NapameTpbl /1A COOTBETCTBYIOLLErO TVMa 3amycKa.
Hanpumep, ecnun B Ka4ecTse TUMa Nnomcka yctaHosaeH tin "AAnTeabHoCTb
MMNyAbca", NpU HaKaTMM KHOMKM KonnMpoBsaTb B 3anyCcK napameTpbl MOMCKa
6yayT CKONMPOBaHbI B NapameTpbl 3aMnycKa Ana AJMTeNbHOCTM UMNYAbca, 1 ByaeT
BbIOPaH 3aMycKk Mo AAUTEbHOCTU MMMY/bCa.

HaxmunTe KHonKy KonmMpoBaTb U3 3anycKa, YTobbl CKONMPOBaTb NapameTpbl
3anycka A1 BbIbpaHHOro TMMa NOMCKa B NapameTpbl MOMUCKa.

[na OTMeHbI KONMPOBAHUA HaXXMUTE KHOMKY OTMEHUTb KOnuio.
MporpammHble KHOMKK meHto "Konuma noncka" moryT ObiTb HeOCTYMHbI, €C/IM OANH

M3 NapamMmeTpoB HEBO3MOXKHO CKOMMPOBATb NN eCin ANA Bbl6paHHOI'O ThNa NONCKa
HET COOTBETCTBYHOLWLETO TMa 3arycKa.

HaBuraums no BpemeHHoM pa3BepTke

[na nepemelteHna mexay Cneyowmmm 31eMeHTaMmm MOKHO MCMNO/b30BaTh KHOMKY
[Navigate] HaBuraumsa v cpeacTsa ynpasaeHums.

e [lonyyeHHble AaHHble (cm. pasgen “HaBuraums no sBpemeHn"” Ha ctpaHuue 84).
e CobbITMA nouncka (cm. pasaen “Hasurayma no cobbiTam nomcka" Ha cTpaHuue 84).
o CermeHTbl — Npu BKAOYEHUM COOPa AaHHbIX B CETMEHTUPOBAHHYIO NMamaATb (CM.

pasaen “Hasurauma no cermeHtam' Ha cTpaHuLe 85).

TaKyKe MOXKHO NepenTn K cpeacTBam HaBUraumm Ha ceHcopHom ancnaee. Cm. “Boibop
oTobparkeHns nHGopMaLMK UK SNEMEHTOB YrpaBaeHUs Ha 6bokoBoM NnaHenun" Ha
CTpaHuue 54.
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HaBl/IFaLLl/Iﬂ Nno BpemMeHH
Koraa cbop faHHbIX OCTaHOB/IEH, MOXHO BOCTIPOM3BECTM NOYYEHHbIE AAHHbIE C
NMOMOLLbIO CPEACTB HaBUrALLMMN.
1 HaxkmuTe kHoMKy [Navigate] Hasurauus.

2 HaxkmuTe KHoMKy HaBurayma B meHto HaBuraumm n Bbibepute anemeHT Bpems.

3 HasKMMmaiiTe KHOMKK HaBuraumm @@@ ON19 nepemelleHna Brnepe, 0CTaHOBa

WM NEpPEMELLEHNA Ha3a Mo BPemMeHU. MOXHO HaXaTb KHOMKY @ nAn @
HECKO/1bKO pa3, 4Tobbl yCKOpUTL BoCpor3sedeHve. CywecTByeT TPM YPOBHA
CKOPOCTW BOCMPOU3BEAEHUSA.

MOHO NONYYUTb AOCTYN K 31EMEHTAM YNPaBAEHMA HaBUTaLMM Ha CEHCOPHOM 3KpaHe.
Cm. “Bbibop oTobparkeHMa MHGOpMaLUKM MU SNEMEHTOB yNpaBaeHns Ha 6oKoBOM
naHenn" Ha cTpaHuue 54.

Hasmrauvm no cobbITUAM NOUCKA

Koraa cb6op AaHHbIX OCTaHOB/IEH, C MOMOLLIO CPEACTB HABMIaLMM MOXHO NepenTh K
HalaeHHbIM CODbITUAM NOUCKa (HAaCTPOEHHbBIM C MOMOLLbIO KHOMKK [Search] Mouck v
MEHI0, CM. pa3aen “NMounck cobbiTnin Ha cTpaHuue 81).

1 HaxmuTe kHonKy [Navigate] HaBurauus.
2 Haxkmute kHonky HaBuraumsa 8 meHto "Hasurauma" v sbibepute snemeHT MoucK.

3 [lna nepexoda K npeablayliemy Mam caeaytowemy cobbiTMio MoOMCKa MCNoNb3yiTe
KHOMKM CO CTPEe/IKamm Hasag 1 Brepes, @@

MouCK AaHHbIX MOCeA0BaTeIbHOMO AEKOANPOBAHMS:

e Haxmute KHOMKY OCTaHOBKU @ ANA YCTAHOBKU NN C6pOC3 METKMN.

e HaaTue nporpaMmHOM KHOMKK ABTO macliTab onpeaenser, NpoOUCXoamT M Npu
HaBMrauMm aBToMaTMyeckoe macluTabrposaHme oTobpakaemoro curHana nog
pasmep OTMEYEHHOWM CTPOKM.

e HaxaTue nporpaMmHoit KHonkun MpPoKpyTKa Lister No3BonseT MCNoNb30BaTh PYYKyY
BBOZA ANA NPOKPYTKM CTPOK AaHHbIX Ha aKpaHe Lister.

TaKXKe MOXKHO NepenTn K cpeacTBaM HaBMraluMm Ha ceHcopHom aucnnee. Cm. “Bbibop
oTobparkeHua nHGopMaLUN NN SNEMEHTOB yNnpaBaeHns Ha 6oKkoBol NnaHenn" Ha
CTpaHuue 54.
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Hasurauma no cermeHTam

Korpa 3agencrTeoBaHa CErMeHTMpPOBaHHaA NaMATb N OCTAaHOB/1EH C60p AaHHbIX, C
NMOMOLLbIO CPeacTB HaBUraum BO3SMOXHO BOCNpon3BeaeHNe CErMeHTOB NMNOJ1y4eHHbIX
AaHHbIX.

1 HaxkmuTe kHoMKy [Navigate] Hasurauus.
2 HaxkmuTe KHoMNKy HaBurauma B meHto Hasuraumm 1 Bbibepute anemeHT CermeHTbl.

3 Haxmute KHOMNKy PexXum BocnpoussepeHuns 1 Bbl6epl/lTe OAVH 13 cheayrowmnx
BAapMaHTOB.

BpyuHYl0 — BOCMPOM3BEAEHNE CETMEHTOB BPYYHYHO.

PeXXMM BOCNPOU3BEAEHUSA BPYYHYIO

Haumaitte KHOMKM @@ 1A Nepexoaa K npeablayuiemy Uam cneayouemy
CermeHTy.

HaxXmuTe NnporpammHyto KHOMKy |< 019 Nepexoaa K NepBOMY CEMMEHTY.
Ha)KMWTe NporpammHYt0 KHOTMKY N AN nepexoAa K nocaeiHeMy CErMeHTy.
ABTO — aBTOMAaTMYECKOE BOCMPOU3BEAEHNE CETMEHTOB.

Pex1nm aBTOMaTM4YeCKOro BOCNpOmn3BeaeHmn

Ha)KMWTe NporpammHyto KHOMKY @@@ 0N nepemelleHus Bnepes,
OCTaHOBA M/IM NepeMelLeHMA Ha3ag, No BpeMeHn. MOXKHO HaxKaTb KHOMKY @

nm @ HECKOJIbKO pas, YTobbl YCKOPUTL BOoCnpounsseaeHne. CyllectsyeT Tpu
YPOBHSA CKOPOCTM BOCMPOU3BEAEHMS.

MOHO NOMYYUTb AOCTYM K 31EMEHTAM YNPaBAEHMSA HaBUTaLMM Ha CEHCOPHOM 3KpaHe.
Cm. “Bbibop oTOGpaXkeHnsa MHPOpMaLUM UM SNEMEHTOB YrNpaBaeHnsa Ha 6OKOBOW
naHenu" Ha cTpaHuue 54.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

3 CpeactBa peryimpoBKM No
BEPTUKANM

Bk/toYeHME 1 BbIK/IKOYEHME CUTHAN0B (KaHaioB UaK maTemaTuyeckux GyHkumin) / 88
HacTpoiika macwTtaba no Beptrkanm / 89

HacTpoiika nonoxeHusa no septukanm / 89

YKa3aHue cBa3n KaHanos / 90

YKasaHue nmnegaHca Ha Bxoge KaHana / 91

YKa3zaHuMe orpaHMYeHuns Noaockl nponyckadma / 91

M3meHeHne TOYHOM/rpyboit HaCTPOIMKM PyUYKM macluTabuposaHua no septukanmn / 92
MHBepTUpoBaHue curHana / 92

HacTpoiika napameTpoB NpobHMKa aHanorosoro KaHana / 93

Huxe nepeymcieHbl cpeacTBa perynpoBKM Mo BEPTUKANN.

*  PyyKuM perynpoBku macwTtaba no BEPTUKAIN N MONOKEHUNA ONA KaXXO0ro
dHa/I0roBOro KaHana.

o  KHOMKW BKAKOYEHWNA N BbIKAHOYEHUA KaHAN0B 1 AOCTyna K nporpammHoOMy MeHH
onpegeneHHoOro KaHana.

*  J/IeMeHTbI YNpaB/ieHWs CEHCOPHOIO 3KpaHa A1A HAaCTPOMKM BEPTMKAIbHOMO
MacliTaba 1 pacrnonoKeHnsa (CMeLLeHWs) 1 NoayYeHme A0CTyrNa K MeHI0 KaHana.

Ha cnefytolem puUcyHKe NoKasaHo MeHIo KaHana 1, oTobparatolieeca noc/ae HaxaTtusa
KHOMKM KaHana [1].

KEYSIGHT

TECHNOLOGIES
87



3 Cpepncrtsa peryavpoBKM No BepTUKanm

Kanan, McTouHmMk  YpoBeHb 3anycka
BONbTbI/AeneHus 3anycka  Wnv nopor
// \\ T - \

YpoBeHb
3a3eMrneHus

KaHana 1 \
N

YpoBeHb
3a3emMneHus

KaHana 2 \

10.0:1

Mpenen AN TouH.HacTp WHeepT

ypOBEHb 3a3eMieHnA CUrHana AnAa Kaxaoro 0T06pa>r<aeN\oro KaHana onpegendaeTca no

MONOKEHMIO 3HauKa £ B KpalHei NeBOM YacTu 3KpaHa.

BKAtOYEHME U BbIK/IHOYEHME CUTHA/IOB (HaHaﬂOB NN MaTeEMATUYECKUX
dYHKLMN)
1 Bk/OYEHME M BbIK/IIOYEHME KaHana (a TakKe 0TODpaXKeHne MeHto KaHana)
OCYLLLECTBAACTCA C MOMOLLbIO COOTBETCTBYHOLLEN KHOMKM aHaI0roBoro KaHasna.
EC/n KaHa i BK/IKOYEH, €r0 KHOMKa NoACBeYMBaeTCS.

ITO TaKKe MOXHO CAeNaTb C MOMOLLbK CEHCOPHOro 3KkpaHa. Cm.
“BKNtoYeHME/BbIKIOYEHNE KaHa/I0B 1 OTKPbITUE AMA/IOrOBbIX OKOH A1 YrPaBAeHUs
macwTabom u cmelweHnem" Ha cTpaHuLe 61.
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BbiKntoueHne KaHanos

Mpexae Yem BbIKNHOYUTL KaHasl, HEOOXOAMMO OTKPbITb ero MmeHt. Hanpumep, ecau
KaHanbl 1 1 2 BKNtOYEHDBI M HA 9KpaHe oToBpaXkaeTca MeHIo KaHana 2, To gna
OTK/ItOMEHUsA KaHana 1 cHavyana cnefyert HaxKaTb KHOMKY [1], 4To6bl OTKPbLITL MEHO
KaHana 1, a 3atem elle pa3 HaxaTb KHOMKY [1], 4To6bl BbIKAHOUMTL KaHan 1.

HacTpolika macwTtaba no BepTukanm

1 MosepHuTe BONbLIYIO PYYKY HaJ KHOMKOM KaHana C MeTKOM g ,b , 4TObbI 334aTb
MaclTabuposaHme No BepTMKanu (BoNbTbl/AeneHne) ans KaHana.

3TO TaKKe MOXKHO cAen1aTb C MOMOLLbI0 CEHCOPHOro aKpaHa. CMm.
“BK/It0YEHME/BbIK/IOYEHME KaHAN0B U OTKPbITUE ANANOr0BbIX OKOH A1 YrpaB/ieHns
maclwTtabom n cmelweHnem" Ha cTpaHuLe 61.

C NoOMOLLbIO KHOMKKM MacluTabupoBaHMA NO BEPTUKAIM MOXKHO MEHATL MacLLTab
aHa/IoroBOro KaHa/a C NoLarosoi NocaeAoBaTenbHOCTbio 1-2-5 (¢ npobHuKom 1:1) npu
YC/I0BUM, YTO TOYHAA HACTPOMKa He BKItoYeHa (cM. “M3meHeHmne TouHoi/rpyboii
HACTPOMKM PyUKM MacluTabupoBaHMA No BepTUKann" Ha cTpaHuLe 92).

3HaueHune "BOJ'IbTbI/,EI,eJ'IEHVIH” dHa/10roBOro KaHana OTO6pa)KaF_‘TCF| B CTPOKe COCTOAHMA.

Mpy NOBOPOTE PYYKM U3MEHEHWSA HACTPOEK BONLT/AENEHNA MO YMOIYAHMIO
YCTaHaB/MBAETCA PEXMM BEPTUKANBHOMO PaCUMPEHUA CUTHANA OTHOCUTENBHO YPOBHA
3a3eMeHMA KaHana, 04HaKO 3TOT PEXKUM MOMXKHO M3MEHMWTb Ha paclmpeHme
OTHOCWTE/IbHO LieHTpa aKkpaHa. CM. “PaclumMpeHne no LeHTPY AW MO HUMKHEMY
ypOBHIO" Ha cTpaHuue 355.

HaCTpOﬁKa MOTOXKEHMA MO BEPTUKAIN

1 [loBepHWTE MaNeHbKYIO PyYKy PAacnoNoKEHUA N0 BEPTUKAAM (4), 4TOObI NPUNOAHATL
MW OMYCTUTb CUTHAN KaHana Ha aKpaHe.

DTy PeryanpoBKY MOMKHO TaKKe BbINOAHWUTb, MCNO/b3yA CEHCOPHDbIN 3KpaH. Cm.
“U3meHeHne CMeLLEHUA CUTHAIOB MyTemM NepeTacknBaHMA 3HAYKOB OMOPHOM TOUYKM
3a3emseHunn" Ha cTpaHuue 59 1 “BKatoyeHne/BbIK/IOUEHE KaHaN0B U OTKpbITHE
[AMaNoroBbIX OKOH A5 yNpaBAeHUs maclutabom 1 cmelleHmem" Ha cTpaHmue 61.
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3HaYeHMe HanpAXeHMA CMELLEHMA NPeaCTaBAAET PA3HULY HANPAXEHUA MeXay

LEHTPOM [MCrNes MO BEPTUKANM U 3HAYKOM ypOBHA 3a3emneHus (£%). OHO Takxe
MOKET COOTBETCTBOBATb HAMPAXEHMIO B LIeHTPe 3KpaHa No BEPTUKAAW, eCin
BEpTMKasbHOE pacluMpeHune 3a4aHo No 3a3eMeHnto (CM. “PaclumMpeHme no LeHTpY nam
Mo HUMXHEMY YpOBHIO" Ha cTpaHuLe 355).

YKa3aHune cBA3M KaHaN0B

coBeT

[aHHbIll NnapameTp nepekoYaeT CBA3b BXOAa KaHana Ha AC (nepemeHHbIn Tok) nam DC
(NoCTOAHHbIN TOK).

Ecnn kaHan cBA3aH MO NOCTOAHHOMY TOKY, TO MOXHO 6bICTpO onpeaenintb NOCTOAHHYHO
COCTaBNAWYH CUrHaNa, NPoCTO n3mepuns paCcCToAHME OT HETO 40 CMMBOJ1a
3a3emMneHunA.

Ecnn KaHan cBA3aH No nepemeHHOMY TOKY, TO COCTaBAAOLWAA NOCTOAHHOIO TOKa
CUTHaNa yaanAaeTca, 4To No3BOSIAET NUCMO/1b30BATb 6011bLIJy}O 4yBCTBUTENIbHOCTb ON1A
0T06pa)'KeHVIF| COCTaBﬂﬂIOLLI,eﬁ nepemeHHOro Toka 3Toro CurHana.

90

1 Ha)XmuTe KHOMKY HY>XHOro KaHana.

2 Y706bI BbIOPATH TUM CBA3M BXOAHOIO KaHaa, HaXKMUTe NporpammMHyto KHomnky CBAsb
B MEHIO KaHana.

DC — CBA3b N0 NOCTOAHHOMY TOKY M0/1€3Ha NPU NPOCMOTPE CUIHANOB C 4aCTOTOM
He Bbile 0 U, HEe UMEIOLLMX 3aMETHbIX CMELLLEHWI MO MOCTOSHHOMY TOKY.

AC — CBA3b N0 NepeMeHHOMY TOKY NMoJie3Ha Npu NPOCMOTPE CUTHAN0B CO
3HAYUTENbHBIMU CMELLEHMAMM MO NOCTOAHHOMY TOKY.

Ecnu BbiGpaHa CBA3b N0 NepemMeHHOMY TOKY, BbibpaTb pekium 5000 HeEBO3MOKHO.
370 NpeAoTBpaLlaeT noBpexaeHue ocuunnorpada.

Mpu CBA3M NO NEPEMEHHOMY TOKY NOCAeA0BaTENbHO K BXOAHOMY CUTHany
noAKatoHaeTcs GUALTP BbICOKMX YacToT 10 U, yaanstowmin ns curHana sce
CMELLLEHWA COCTaBNAIOWEN NOCTOAHHOIO TOKa.

ObpaTtnTe BHUMAHME Ha TO, YTO CBA3b KAHANOB He 3aBUCUT OT CBA3M Tpurrepos. s
M3MEHEHMUA CBA3M TPUITEPOoB CM. pasaen “Bbibop cBA3u Tpurrepos" Ha cTpaHumue 218.
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YKa3zaHue umneaHca Ha BXOA4e KaHana

Mpwn noaKOYEHUN aBTOMATUYECKN ONpeaensiemoro, aBToMmaTM4ecKoro
NU3MEPUTENBHOIO UM COBMECTMMOro NpobHuKa InfiniiMax ocumnnorpag
aBTOMATUYECKM HACTPaMBaET NPABUIbHbIN MMMEAAHC Ha BXOA4AX aHANOrOBbIX KaHaN0B.

1 Ha)XmuTe KHOMKY HY»KHOro KaHana.
2 B MeHto KaHana HaxkmuTe KHonky MMmnegaHcy BbibepuTe OAHO M3 3HAYEHUN.

50 Om — cooTBeTcTBYeT conpoTtnsaeHmto 50 Om kabenei, 06bl4HO
MCMO/Ib3yEeMbIX [/17 BbICOKOYACTOTHbIX M3MEPEHMI, U conpoTmBaeHnto 50 Om
aKTUBHbIX MPOBHMKOB.

BbibpaHHbIn BXOoAHOM MMneaaHc 50 Om oTobparkaeTca Ha 3KpaHe Hapsay co
CBEAEHWAMM O KaHane.

Mpw BbIBOPE CBA3M N0 NEpeMeHHOMY TOKY (CM. pasaen “YKasaHue cBs3u
KaHanos" Ha cTpaHuLe 90) nn ecnn Ha BXo4 NOLAeTCA U3ObITOYHOE HanpaxXeHne
018 NPefoTBPALLEHNA BO3MOKHbBIX MOBPEXAEHWI ocumnnorpad aBTOMaTUYECKM
nepek/toyaeTca B pexxnum 1MOm.

1 MOM — 3T0 pexum, NpefHa3HaYeHHbIM A8 UCMOAb30BaHUA MHOMMX
NMacCMBHbIX MPOBHMKOB M NpoBeAeHUA n3MepeHnin obLLero HasHaveHusa. bonee
BbICOKMI MMMNeaaHc MUHUMKU3NpYeT abdeKT Harpy3ku ocumnnorpada Ha
TecTMpyemoe yCTPOoMCTBO.

TaKoe cornacoBaHWe NOAHOrO MMMNeZaHca N03BOAAET NOAYYNTL Hanbonee ToYHbIe
pe3ynbTaTbl MU3MePeHUI Baaroaaps MMHUMM3ALMM OTPAXKEHN B TPAKTE CUrHana.

Cm. TakKke  * [115 NONYYEHUA AOMNONHUTENBHBIX CBEAEHWUI 06 U3MEHEHMM C MOMOLLLIO MPOBHUKOB
nocetute Beb-ctpaHuuy "www.keysight.com/find/scope_probes."

e (CBefeHusa 0 BbiIbope NpobHUKa MOXKHO HalTK B loKyMeHTe "Pykosodcmeo no
8bibopy npobHUKo8 u npucriocobaeHuli 014 ocyunnozpagos Keysight (Homep
OOKyMmeHTa: 5989-6162EN)", nocTynHom Ha Beb-calTe "www.keysight.com".

YKazaHune OorpaHM4yeHnAa NoaocChbl NPONnyCckaHMA

1 Ha)XmuTe KHOMKY HY*KHOro KaHana.
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2 HaxmuTe nporpammHuyto kHonky Mpegen MM B MeHto KaHana, YToObl BKAKOYUTL UM
OTK/IOYUTb OrpaHUYeHme NONOChI NPOMYyCKaHUA.

Koraa orpaHuyeHme noaocsl NPonyCcKaHWA BKIKOYEHO, MaKCMMabHaa Nosoca
NponycKkaHWs KaHana coctaBnaeT npnbansntensHo 20 Mru. Mpu BKAKOYEHNN
OrpaHUYeHMA NOIOChI MPOMYCKaHMA A1A CUTHAN0B, YaCTOTbl KOTOPbIX HUXe 3TOro
npesena, U3 HUX yAanAaeTca HeenaTe bHbl BbICOKOYACTOTHbIM WyM. Kpome Toro,
OorpaHUYeHKne NoaA0Ckl MPOMYCKaHWA OrpaHMYMBAET TPAKT CMIHaNa 3amnycka no Atnbomy
KaHany, ona KoToporo BrAtoYeHa dyHKumA Mpeaen MN.

I3meHeHMe ToYHOM/rpyboit HaCTPOMKM PYYKM MacLLUTabMpoBaHMA No

BEPTUKANM

1 HaxkmuTe pyyKy macTabupoBaHWA KaHana no BEPTUKANM (MW HAKMKUTE KHOMKY
KaHana v nporpaMmmHyto KHonky TouHasa B MeHIO KaHana), YTobbl NepekNtounTsL
TOYHbIA UK TPYObIA PEKMUM HAaCTPOMKM.

3T0 TaKXe MOXHO CAeNaTb C NOMOLLbIO CEHCOPHOro 3KpaHa. Cm.
“BK/t0YEHME/BbIK/IOYEHME KaHAN0B U OTKPbITUE ANANOrOBbIX OKOH A1 YrpaBieHns
maclwtabom n cmeweHnem" Ha cTpaHuue 61.

Ecan Bbl6paHa TouHasa HaCTpOI;H'(a, TO YyBCTBUTE/IbHOCTb KaHa/1a Mo BEPTUKANIN MOXHO
MEHATb C MEHbLIMM LLIArom. HYyBCTBMTENbHOCTb KaHa/la COXPaHAET NONHYO Ka}'IM6|Z)OBKy,
ecnu BratodeHa TouHan HaCTpoﬁKa.

3Ha4yeHMe macluTaba No BepTMKaAM OTODPaXKaeTcs B CTPOKE MEHIO B BEPXHEN YaCTu
aKpaHa.

Korpna TouHas HacTpOliKa OTK/AOYEHa, NMPWY NOBOPOTE PYYKM M3MEHEHMSA HACTPOEK
BO/IbT/AeNeHNA MeHAETCA YyBCTBMTE/IbHOCTb KaHasa C NoLLarosow
nocnenoBaTeNbHOCTbIO 1-2-5.

MHBepTl/IpOBaHl/Ie CnrHana

92

1 Ha)XmuTe KHOMKY HY*KHOro KaHana.

2 B MeHto KaHana HaskMuTe NPOrpammMHYyto KHOMKY MHBepTUPOBaTb, UTOObI
MHBEPTMPOBATb BbIOPAHHbIM KaHal.
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Mpu BbIbOPe NapameTpa UHBEPTUPOBATb 3HAUYEHMA HAMPAKEHMA 0TODParKaemoro
CUrHaNa MHBEPTUPYIOTCA.

MiHBEpTMpPOBaHME BAMAET Ha TO, Kak 0TOBParKatoTca AaHHble KaHana. Tem He meHee, nNpu
MCMO/Ib30BaHMM OCHOBHbIX YC/I0BUIA 3aMycKa ocuuanorpad nbiTaeTca COXPaHUTb Ty e
TOYKY 3aMyCcKa, M3MeHsAA HAaCTPOMKM 3amycKa.

Kpome Toro, npu MHBEPTUPOBAHMM KaHana U3MeHAETCs pe3ynbTaT toboi
MmaTemaTtmyeckon dbyHKUMKM, BbIDpaHHOW B MeHto "MatemaTunyeckasa dyHKUmMs curHana',
1 Ntoboro namepeHus.

HacTpoika napameTpoB NpobHMKa aHa/I0roBOro KaHasna

1 Ha)XmuTe KHOMKY KaHafia, CBA3AHHOrO C Bbl6paHHbIM l'lpO6Hl/IKOM.

2 B MeH0 KaHaia HaXXMUTe NporpaMmmHyto KHonKy MPo6HUK, 4uToHbI 0TOOPA3UTL MEHIO
npobHMKa KaHana.

B 3TOM MeH0 MOXKHO Bbl6paTb ANA NOAKNHOYEHHOTo I'IpO6Hl/IKa Takne
AO0NOJIHUTE/IbHbIE MAapPaMeTPbl, KaK Koad)d)l/lLl,VIEHT 3aTyXaHMA N eUHNLbBI USMEPEHNA.

a1"100:1

MeHto NpobHMKa KaHana M3MEHSAETCA B 3aBUCMMOCTM OT TMNa NOAKOYEHHOTO
npobHumKa.

[na naccmsHbIX NPobHMKOB (Kak To: N2862A/B, N2863A/B, N2889A, N2890A,
10073C, 10074C nnun 1165A) oTobparkaeTcs nporpammHas KHorka MpoBepka
NPo6HMKa, KOTOPas OTKPbIBAET AOCTYN K Npoueaype KOMNeHcaumMm npobHUKOoB.

Ocumnnnorpad BbINOAHAET TOYHYIO KaIMOPOBKY aHANOrOBbIX KAHANOB 418 TaKMUX
aKTUBHbIX NPOBHMKOB, Kak NpobHUMKM InfiniiMax. Mpu NoaKkAYEHMM Kannbpyemoro
npobHMKa oTobparkaeTcs NnporpammHan kHonka KannbpoBka npo6HuKa (1 moxeT
TaKXKe M3MEeHUTHLCA NPOrpaMMHasn KHOMKa KoadduumeHTa 3aTyxaHus). Cm.
“Kannbposka npobHmMKa" Ha cTpaHuue 95.
Cm. TakKe ¢ “YKasaHue eguHUL, U3MeEPEeHUs KaHaia'" Ha cTpaHuue 94
e “YKaszaHue KoadduumMeHTa 3aTyxaHMA NpobHMKa" Ha cTpaHuLe 94

e “YKazaHMe UCKarkeHUsa NpobHUKa" Ha cTpaHumue 95
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CpeAcTsa perysMpoBKM No BepTUKaNN

YKazaHue egnHuL, N3ImMepeHnAa KaHasla

1 Ha)KMUTe KHOMKY KaHana, CBA3AHHOTO C BbIBPaHHbIM NPOBOHUKOM.
2 B meHto KaHana HaskmmTe KHomnky Mpo6HUK.

3 B meHt0 NpobHMKa KaHana HaxmmnTe KHoMKy EaMHMLbI 1 BbiGepuTe 0AHO 13
cnenyoWwmx 3Ha4YeHNM,

Bonbtbl — AnA I'IpO6Hl/lKa HanpAaXeHnAa.

Amnepbl — /1718 TOKOBOIO NMPOBHMKa.

quCTBVITeJ’IbHOCTb KaHana, ypOBEHb 3aMyCKa, pe3y/ibTaTbl M3MepeHl/Il\/‘I n
maTemaTnyeckme d)yHKLLVIVI OTO6pa)KarOTCF| B Bbl6paHHbIX eanNHnUax nsmepeHna.

YKazaHune koappuumeHTa 3aTyxaHma NpobHMKa

Ecan ocumnnorpad pacnosHaeT NOAKAOYEHHbIM NPOBHMK, TO OH 3a4aeTcs
aBToMaTmyecku. Cm. Bxoabl aHa/I0roBbIX KaHanoB (see cTpaHuua 48).

[NA BbINONHEHUA TOUHbIX U3MEPEHMI ceayeT A0KHbIM 06Pa30M HAaCTPOUTb
KO3QOULMEHT 3aTyxaHUA NPOOHMKa.

Ecnv noAKAtOYEeHHbIM NPOBHMK He pacno3HaH ocumaiorpadom aBTOMATUYECKM, TO
KO3DOULMEHT 3aTyXaHMA MOXKHO 33/1aTb BPYYHYIHO.
1 Ha)XmuTe KHOMKy KaHana.

2 HakMmaiiTe nporpammHyto KHomky MPO6HUK, 4ToObLI BbIOPaTb CNOCO6 yKazaHMA
KoadodnumeHTa 3aTyxaHna: CooTHoweHue nav feumnbensbl.

3 TloBepHWUTE pyyKy BBOAA O , YTOObI YCTAHOBUTb KO3DPUUMEHT 3aTyXaHMA
noAKAtOYEHHOTO NPOBHMKa.

Mpu U3MEPEHNM 3HAYEH NI HANPAXKEHNA MOXKHO YCTAHOBUTb KO3ODUUMEHT 3aTyXaHNUA OT
0,1:1 no 10 000:1 c nocnepoBaTenbHOCTbIO 1-2-5.

Mpy M3MEPEHNM 3HAYEHMI TOKA C MOMOLLbIO MPOBHMKA TOKa MOXHO YCTaHOBUTb
KoadduLmeHT 3aTyxaHua ot 10 B/A ao 0,0001 B/A.

KoaddurumeHT 3aTyxaHua B Aeumbenax MOXKHO yYKasaTb, MCNO/b3ys 3HaveHus oT -20 ab
no 80 ab.

Ecnu B KayecTse eanHML M3MepeHUs BbibpaHbl amnepsl, a TakKe BbibpaHa HacTPoMKa
KOo3pdULMEHTa 3aTyXaHMA BPYYHYIO, TO U eAMHULbI, U1 KO3DDULMEHT 3aTyxaHmA
0TObpaKaloTCA Had NPOrpaMmmMHON KHOMKOM MPOBHUK.
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EnuHHLEI
AMMEpE!

YKazaHne UCKarkeHun I'IpO6Hl/II-(a

MpY U3MepeHUN BpeMEHHbIX MHTEPBa0B B HAHOCEKYHAax (HC) Ha TOYHOCTb M3MepEeHUA
MOTYT NOBAUATb HE3HAYUTEIbHbIE OTANYMA B AMHE Kabena moryT. [Ins yaaneHus
oWKMDOOK "3azepKKa B Kabene" mexay ntobbIMK ABYMS KaHaNaMU UCNOb3YIMTe KHOMKY
UckarxkeHue.

1 [Mpo3oHaupyliTe OAHY TOYKY 060MMM MPOOHUKAMMN.

2 HaKmMuTe KHOMKY KaHana 04HOro 13 BbIBpaHHbIX NPOHBHUKOB.

3 B MeHto KaHana HaxkmuTe KHonky Mpo6HUK.

4 B MeH!0 KaHana HaxkmumTe KHomky UcKaxkeHue 1 BbibepuTe Hy:KHOe 3HaYeHne

NCKaXeHunA.

Kakabll aHa0roBbIM KaHa MOXHO OTperyimMposaTb 40 $100 He ¢ npupalleHUsmm B
10 nc go obuien pasHumubl 200 Hc.

HaaTtne kHonok [Default Setup] Hactp.no ymonuanuto v [Auto Scale]
ABTOMACLWITA6 Ha HAaCTPOMKY UCKAXKEHUS He BAMSET.

Kannbposka npobHmMKa

Mpoueaypa KaNMBPOBKM NPOBHMKA HAUMHAETCA C HaXKaTMUA NPOrPAMMHON KHOMKM
Kann6poBKa npo6HuKa.

Ocumnnorpad BbINOAHAET TOYHYIO KaMBPOBKY aHaNOroBbIX KaHa0B A1 TaKMx

aKTUBHbIX NPOBHMKOB, Kak NpobHUMKM InfiniiMax. Mpu NoaKkAYEHMM KanMbpyemoro

nNpobHMKa B MEHIO NPOOHMKa KaHaa akKTMBMPYeTCA NporpamMmmHas KHonka Kanmbpoeka

npo6bHuKa.

KannbposKa 04HOro M3 Takux NPOBHMKOB

1 MMpexae Bcero, NnogkNtouYMTE NPOBHMK K O4HOMY M3 KaHano8 ocuuanorpada.
Hanpumep, 3TO MOXeT BbiTb yeuauTenb/ronoska npobHumka InfiniiMax ¢
NOAKMOUYEHHbBIMKU aTTEHI0aTOPaMMu.

2 TMoakntoumTe NpobHMK K KOHTakTy Demo 2 (Probe Comp) cneBa, a 3a3emneHue
NPOBHMKA — K KOHTAKTY 3a3eM/eHus.
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Kannbpya guddepeHumanbHbii NPOOHUK, NOAKAIOUNTE NONOKUTE/bHBIN BbIBOA K
KOHTaKTy Probe Comp, a oTpuuUaTeNbHbI — K KOHTAKTy 3a3emaeHunsA. BO3MOXKHO,
notpebyeTcs NoAKAOUYNUTb 3aXKMUM "KPoKoguA" K YLIKY 3a3eM/IeHUs], YTOObI
anddepeHumanbHbIi NPOOHUK OXBaTbiBaa AMANa3oH OT KOHTPOJIbHOM TOUYKM Probe
Comp fo 3a3emneHus. Hagnexaliee 3asemneHne obecneymsaet Hanbonee TOUHyO
KannbpoBKY NpobHUKa.

3 Haxmute KHOMRY BK}'IIOquVIFI/BbIKﬂIOHeHVIH KaHana, 4YTODbI BKAOUYNTD KaHan, eC/im OH
BbIK/TKOYEH.

4 B meH!0 KaHafa HaXXMuTe NporpammHyto KHomnky MpPo6HUK.
BTopas cneBa nporpaMmmHas KHOMKa B MeHto MpobHUKa KaHana npeaHa3HayveHa ana
yKa3aHuA roNoBKM NPobHMKa (1 KoadduumeHTa 3aTyxaHunA). HaxmumanTte sty
NPOrpaMMHyto KHOMKY, NOKa BbIOOP roNoBKku NpobHMKa He COBMNAAET C
MCNONb3yEMbIM aTTEHIOAaTOPOM.
[JocTynHbl cnegytolime 3Ha4YeHUs.
OaHocTopoHHMiN 0bo3peBaTens 10:1 (6e3 aTTeHtoaTOopa).
OnddepeHunanbHbit ob6o3pesatens 10:1 (bes atreHtoaTopa).
OaHoCcTOpOHHMIK 0bo3pesaTens 10:1 (3aTyxaHue: +6 Ab).
OnddepeHumanbHbii o6o3pesatensb 10:1 (3aTyxaHue: +6 ab).
OaHocTopoHHMIK 0bo3pesaTens 10:1 (3aTyxaHue: +12 ab).
OnddepeHumanbHbii ob6o3pesatenb 10:1 (3aTyxaHue: +12 ab).
OpaHocTopoHHMiM obo3pesaTens 10:1 (3aTyxaHue: +20 ab).
OnddepeHumanbHbii o6o3pesatens 10:1 (3aTyxaHue: +20 ab).
6 HaxmwuTe nporpammHyto KHornky Kannbposka NpobHMKA 1 cresyiiTe MHCTPYKUMAM

Ha 3KpaHe.

Ons nonyyeHnsa noapobHbIX cBeAeHM 0 NPobHMKax 1 npucnocobaeHmax InfiniiMax cm.
PykosoOcmaeo nosb3osamesis No NPoOHUKaM.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

CnekTpanbHbi aHann3 blNo

®yHKUMA BIP npumeHsaeTca Ansa BbluMcaeHUA BbicTporo npeobpasoBaHmna Pypbe ¢
MCNONb30BAHMEM aHANOTOBbIX BXOAHbIX KAHAI0B MM HUKHEN MaTeMaTUYECKO
dyHKUMK. PyHKUMA BI1P BepeT oumndpoBaHHYO 3aNUCb BPEMEHHOW 3aBUCMMOCTM
CWUrHasa 3alaHHOro UCTOYHMKaA U NpeobpasyeT ee B 4aCTOTHYIO obnacTb. Koraa BbibpaHa
dyHKUMA BN, Ha ancnnee ocumnnorpada otobpaskaetca cnekTp BN Kak 3aBMCMMOCTb
ypoBHSA B Aeumbenax oT BosbTa (AB6B) oT YyacToTbl. Mpy 3TOM MO rOPMU30HTaNbHOM OCK
BMECTO BpPEMEHMW OTKNaAblBaeTcA YacToTa (), a Mo BepTUKaNbHOM OCK BMECTO
HanpsKeHWs — ypoBeHb B Aelnbenax.

®yHKUMIO BN NpUMeEHAIOT ANA BbIABAEHUA NPOBAEM, CBA3AHHbIX C NepeKpPecTHbIMM
noMexamu, ANA BbIABAEHUA NMPUYNH HENMHEWHbBIX UCKaXKEHWI B aHAN0TOBbLIX CUTHaNax,
BbI3BAHHbIX HEJIMHEMHOCTbLIO YCUAUTENEN, @ TaKKe A9 HAaCTPOMKM aHaNoroBbIX
dUnbTPOB.

OTtobpakeHune curHana bMNe
1 HaxmuTe kHonky [FFT] BN®.

UcTouHuMK 1 — BbI6OP MCTOUYHMKA ANA GyHKLUMM BN,

OTo6parkeHne — BbI6OP OAHOMO M3 CIeAYIOWNX PEXKMMOB OTODPANKEHNA CUTHAN0B
BN®:

O6bl4YHbIN — 370 curHan BMN® 6e3 npumeHeHUs GYHKUNUA yCpeaHEHMA U
yaepKaHua. 3T0 oTobpaXKeHWe CUrHaAN0B MaTeMaTUYECKMX QyHKLMIA B,

YcpegHeHHoe 3HaueHue — curHan bMN® ycpeaHsaeTcs BbIGpaHHOE KONMYECTBO
pa3. CpeaHune 3HaYeHMA BbIYMCAAIOTCA C MOMOLLLbIO NPUBANKEHUNSA K
YMeHbLUIAoLLEeMyCca yCpeaAHEHHOMY 3HaUYEeHMIO, rae:

KEYSIGHT

TECHNOLOGIES

97



4 CnekTtpanbHblii aHanus BN

cnemylolee_ycpeiHeHHOe 3HayeHue = Tekyllee ycpedHeHHOoe 3HayeHue +
(HoBble_faHHble - TeKyllee ycpeaHeHHoe 3HavyeHwue)/N

rae 3HayeHue nepemeHHon N HaunHaeTcsa ¢ 1 npu nepsom cbope AaHHbIX 1
YBE/IMYMBAETCA NPW KaxKA0M nocaeaytollem cbope AaHHbIX 40 AOCTUNKEHUA
YCTaHOBNEHHOTO YMCAa YCPeAHEHMI, NOC/E YEero OHO OCTaeTcs
bOUKCUPOBAHHbIM.

YAepK. MaKc. — PErUCTPMPYET MaKCMMa/ibHble 3HaYeHNA No BEPTUKaNN,
nosly4YeHHbIe 33 KakablA Nepuos No ropM3oHTaAMn 3a HECKOIbKO Npoueayp
aHanu3a, U UCNONb3YeT 3T 3HAYEHMA 418 NOCTPOEHUA CUrHAMA. DTOT PEXRMM
oTobparkeHns YacTo HasbiBaeTcs "Makc. ormbatowas”.

YaepK. MUH — PerucTpnpyeT MMHUMa/IbHble 3HaYEeHMA N0 BEPTUKAN,
MOJly4YeHHbIE 33 KaXKAblA NEPUOL MO FOPM30HTANN 32 HECKO/IbKO NpoLeayp
aHaNn3a, U UCMOb3yeT 3TW 3HaYEHUA A1 NOCTPOEHUS CUTHANA. DTOT PEKUM
oTObparkeHns YacTo HasbiBaeTcs "MuH. ormbatowlan”.

AvnanasoH/UeHTp nnn Hau. yactota/KoHeu. 4acT. — C NoMOLLbH0 3TUX
NPOrPamMMHbIX KHOMOK MOYKHO YCTaHOBWUTb AMana3oH 0TobparkaemMblx HYacToT.
HaxnmarliTe NporpammHble KHOMKK, YTOObI NePEKNUNTLCA MEXKAY CAeyoWnMMU
napamu napameTpoB:

AvnanasoH/LeHTp — IManasoH no3Bo/AeT YyCTaHOBUTL AMana3oH Y4acTorT,
KOTOpbIM ByaeT oTobparkaTbCa NO BCEM WMPUHE ancnaes. YTobbl NoNy4nTh
LUeHy AeNeHus WKanbl, cnefyeT pasaenuTb 3HadeHne amManasoHa Ha 10. LieHTp
MO3BO/IAET YKa3aTb Y4acTOTy, OTOOPaXKaeMyto BAOAb LEHTPaIbHOW
BEPTMKANIbHOW IMHUKN KOOPAMHATHOMN CETKM Anchaes.

Hau. I-IaCTOTa/I‘(OHe‘I. yacr. - Hau. yacroTta ykasaHue 4acToTbl B NeBOM YacTn
aucnnen. KoHeu. 4yacT. No3Bo/1AET YKa3aTb YacToTy B I'IpaBOVI 4YacTh amcnnea.

YT06bl YCTAaHOBUTL HEOOXOAMMbIE 3HAYEHMA, KOCHUTECH METKM NPOrPammHOM
KHOMKM Ha Aucnaee, 4Tobbl OTKPbIT AMA0roBOe OKHO BBOAA C KAaBMATYpPbl, UK
NOBEPHUTE PY4YKy BBOAA.

Don. BN® — otobpakeHne meHto "[lon. HacTpoiku Brd".

2 HaxmuTe nporpammHyto KHonky gon. BN®, 4yTobbl BONTM B MEHIO A0MNONHUTEbHbIX
HacTpoek bMo.

Lenue Bl

OKHO — BbIOOP OKHa 4/19 0TOBparkeHUs BXOAHOTO cuUrHana pyHKummn BNo.
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CnekTpanbHbili aHanms BN 4

X9HHUHF — OKHO AN nposeaeHmA TOYHbIX l/I3MepeHl/IVI YacCTOTbl NN
pasaeneHna Apyx 6113K0 Pacno/I0XKeHHbIX YacCTOoT.

OKHO € nN0CKoM BepLLIMHOﬁ — OKHO 414 TOYHbIX l/I3Me|OEHI/HZ amnanTydbl
MUKOBbIX 3HAYEHMN YACTOTbI.

MpAamMoyrosnbHoe — OKHO C XOPOLLIMM YaCTOTHbIM Pa3peLlleHNeM M BbICOKOM
TOYHOCTbIO M3MEPEHMA aMNINTYdpbl, HO ero caeayeT UCNOIb30BaTb TONLKO NPU
OTCYTCTBMM yTeuek. [pUMeHAETCA K TaKUM CUrHaNam, Kak ncesaocaydaliHblii
LUIYM, UMMY/bCbI, CUHYCOMAANbHbIE NMAYKM M 3aTyXaloLMe CUHYCOMaanbHble
KonebaHms.

BA3KM3H Xappuc — 3TO OKHO AaeT MeHbliee BPEMEeHHOEe paspelleHme no
CPaBHEHMIO C NPAMOYTO/bHBIM OKHOM, OZ1HAKO MOBbILLIAET BO3SMOXKHOCTb
0bHapyXeHUA MeNKMX MMNyabcos baarogapa 6onee HU3KMM HOKOBbIM
nenecTkam.

EAMHULbI U3MEepPeHUsA KA/l N0 BEPTUKANM - N03BONAET BbIGPaTh eANHMLbI
nsmepeHus Wkanbl BN no sepTkanu: geunbenst nan BonbT 3GHEKTUBHOIO
3HaYEeHMA HanpAKeHMs.

Cpab6atbiBaHue no BN® — npu oTobpakeHMn BpeMeHHOM pPa3BepTKM C
M3MEHEHHbIM MacLITabom HaXXMUTe 3Ty MPOrPaMMHYLO KHOMKY, YTOObI BbIbpaThb
0AHO U3 CAeayoWMX 3HaYEHWA:

be3 cpabaTbiBaHMA — BN BbLINOAHAETCA Ha MCXOAHOM CUrHA/E B BEPXHEM
oKkHe "OcHoBHanA passepTka'.

CpabatbiBaHuMe No macwTaby — BIP BbINOAHAETCA HAa UCXOAHOM CUTHaNe B
HUXHemM okHe "MacwTab".

ABTOHACTPOWMKa - N0O3BO/IAET YCTAHOBWUTb TaKMe 3HAYEHWS NapaMeTPOB YacTOoTbI
"Nnanason" n "LeHTp", Nnpn KoTopbix 06ecneymBaeTca oTobparkeHmne Bcero
MMmetoLLeroca cnektpa. MakcrmasibHO BO3MOXKHAA YacToTa paBHa Mo/0BUHeE
YacToTbl ANCKpeTM3aumm BMNd, KoTopas 3aBUCUT OT YCTAHOBKM KO3bdMLUmMeHTa
pa3BepTKM (Bpems/aeneHune). Paspewerue BN - 370 OTHOLWEHME YacTOThI
[ANCKPEeTU3aLMm K uncay Todek dyHkumm BNe (fs/N). Tekyuiee paspewerne BNO

oTobparkaerca Haj, NPOrPaMMHbLIMM KHOMKaMMU.
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4 CnekTtpanbHblii aHanus BN

OcobeHHOCTU perynMpoBKM macwitaba u cmeleHns

Ecnu napameTpbl macwTtaba v cmelleHus BIP He ycTaHaBAMBAKOTCA BPYUHYHO, TO NpU
NOBOPOTE PYUYKM PETYIMPOBKM KOIDOULMEHTA PAa3BEPTKM NPOUCXOANUT aBTOMATUYECKOE
M3MeHEeHMe YaCTOTHOIO AMana3oHa U LeHTPabHOW YacToTbl, YTO6bI 0becneymnTb
oNTUMasibHOe 0TOBPaXKEHWE MOMHOTO CMEKTPA.

Ecnm macwtab u cmeleHMe YCTaHaBIMBAOTCA BPYYHYHO, TO MOBOPOT PYYKM
perynnpoBKn KoappuumeHTa pa3BepTKU He M3MEHAET HACTPOMKM YaCTOTHOTO
[AManasoHa 1 LeHTpasbHOM YacToTbl, YTo obecneunsaeT bonee geTanbHoe
oTobparkeHue B 061acTU onpeseeHHOoM YacToTbl.

Hakatne nporpammHoin KHomnku bINd ABTOHaACTPOMKa NO3BOAET aBTOMATUYECKM
perynMpoBaTtb MaclwTab cMrHana; npy 3TomM 3HaYeHMA YacTOTHOro AnanasoHa u
LEeHTPa/IbHOM YacTOTbl aBTOMATUYECKN U3MEHAIOTCA B COOTBETCTBUM C YCTAHOBNEHHbBIM
K03hPMLMEHTOM pPa3BEPTKMU.

3 [1nA BbINONHEHWNA U3MEPEHMIA C MOMOLLIO KYPCOPOB HaxkMMTe KHoMKy [Cursors]
Kypcopbl 11 ycTaHOBWTE 1A NPOrPaMMHOM KHOMKM UCTOUHMUK 3HayeHne Mart.N.

[na nsmepeHma 3HaYeHMIM YacTOTbl M PA3HOCTU ABYX 3HAYEHWI YacToTbl (AX)
NCNoAb3yMTe Kypcopbl X1 1 X2. na n3mepeHns amnanTyasl B Aeumnbenax 1 pasHocTm
amnantya (AY) ncnonb3yiite Kypcopbl Y1 1 Y2.

4 [1nA BbINONHEHWUA OPYTUX U3MEPEHUI HaXXMUTe KHoMKY [Meas] U3mepeHusa n
YCTaHOBMUTE A/1A NPOrpammMHOM KHOMKN UCTOYHUK 3HayeHMe Mar.N.

Ha rpaduke curHana bMNP MOXKHO BbINOAHATL M3MEPEHMWA NONHOM aMNAUTY b,
MaKCMMaNbHOr0, MUHUMaNbHOTO M CpeaHero sHauyeHus B Aeumbenax. TakKe MOXKHO
HaWTV 3HAaYeHMe YacTOTbl NPM NEPBOM MOABAEHUM MaKCUMyMa CUTHaNa C MOMOLLbIO
M3MepeHMs 3Ha4YeHUs X B Makc. Touke Y.

HacTtpoika macwTaba n cmelleHma curHana bNae

1 VY6eauTech, 4TO My/IbTUMNIEKCMPOBAHHbIE PYYKM MacLiTaba MU NONOKEHUA BbIlE U
HuKe KHonKku [FFT] BM® HacTpoeHbl ansa curHana bMo.

Ecnn cTpenka cnesa oT KHonku [FFT] BA® He ropuT, TO HaXKMUTE 3Ty KHOMKY.

2 15 n3MeHeHUA pa3mepa M NONOKEHUSA CUITHANA MAaTEMATUYECKOM GYHKUMN
NCMNO/b3YINTE MYybTUMNNEKCUPOBAHHbBIE PYYKM MacluTaba 1 MONOKEHUS PALOM C
KHonkow [Math] MatemaTtuka.
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CnekTpanbHbili aHanms BN 4

MoKa3aHHbIN Ha cneaytollem pucyHke cnekTp BM® nonyyeH npu nogaye Ha kaHan 4
CUrHana npamoyroasbHoin dopmbl 2,5 B, 100 KIu. KoaddMUMEHT pa3BepTKM yCTaHOBEH
Ha 50 MKc/aen, 4yBCTBUTEIbHOCTL MO BEPTMKaAM — Ha 1 B/aen, napametp eanHuLbl/oen
Ha 20 abB, cmeleHme — Ha -40,0 abB, ueHTpanbHaa YactoTa — Ha 500 KL, YaCTOTHbIN
amanasoH —Ha 1 Mlu, a Tak»Ke BbIOpPaHO OKHO X3HHWHTa.

ABTO

100.0kHz

\
| *i\' Il’ll‘l"l"”"”ﬂ i |"‘ﬂJ'ﬂ|"1ﬂ u.||rH w"' 0

wenwe BND: 954Hz

Cm. TakKe o “Tlouck NnKoB dyHKUMKM BMD" Ha cTpaHuue 101
e “PekomeHpgaumnum no nsmepenuam FFT" Ha cTpaHumue 102
e “EanHuupl namepeHuin FFT" Ha cTpaHuue 104
¢ “3HayeHure NOCTOAHHOM cocTaBAALLEN Npu BbluncaeHmn FFT" Ha cTpaHuue 104
¢ “JIOXKHble YaCTOTHbIE COCTaBAAIOLLINE N HAa/IOXKeHUe cneKTpoB" Ha cTpaHuue 104
e “[NpocauymBaHme cneKTpaibHbIX cCOCTaBAAOWMX" Ha cTpaHuue 106

e “EQMHULBI U3MEPEHUS CUTHAN0B MaTeMaTUiYecknx GyHKumnin" Ha cTpanuue 110

[ToncK NMKoB GyHKUMKM BIP

BbinonHEHWE NoMCKa MMKOBbIX 3HAYEHMIA YAaCTOTbl MaTeMaTHMYECKON GyHKUMK BID

1 HaxmuTe KHoMKy [Search] Mowuck.
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CneKkTpanbHbI aHanns Mo

2 B meHto "Mounck" Haxkmmute KHonKy MOKUCK, 3aTeM NOBEPHUTE PydKy BBOAA M
BbibepuTe MUKKN YacToTbl.

3 HaxmuTe NporpammHyto KHOMKY UCTOUHMK 1 BbIGepUTE CUrHAN MaTeMATUYECKOM
byHKUMM BN ans noucka.

4 HaXMWUTe NPOrpaMmHyto KHOMKy MaKc. YMcno NUKOB, YTOObI YCTAHOBUTL
MaKCMMalbHOE YMC/O0 MUKOBbIX 3Ha4YeHn BINd, KoTopoe HEOHBXOAMMO HANTU.

5 HaxmwuTe KHOMKy Mopor 1 nosepHUTE PyYKy BBOAA, YTOObI YCTAaHOBUTL NOPOTOBbLIN
ypOBeHb ANA MAEHTUOMKALMM MUKOBOIO 3HAYEHMS.

6 HaxmwuTe KHOMKy Pasmax, 4Tob6bl yKasaTb aMnANTYdy Bblle YPOBHA COBCTBEHHOIO
Wyma curHana Mo ana naeHTMdMKaumm nmKa.

O6paTuTe BHMMaHKE Ha TO, YTO YpOBEHb COBCTBEHHOrO WyMa curHana bMNe
n3MeHseTcA, Koraa K bN® npumeHaoTCa 4ONONHUTENbHbIE MaTEMaTUYECKME

bYyHKUMN,
Koraa npumeHatoTca YepeaHeHHOe 3HaYeHue, YaepK. Makc. Uav YaepK. MUH.,
cobCcTBEeHHbIN Wym curHana brd 6onee ctabuneH M HACTPOMKM YPOBHA padmaxa
H6onee TouHble.

Koraa 4onOonHUTENbHbIE MaTeMaTUYECKMe GYHKLUMM He NpumMeHatoTca (06bIYHO),
COBCTBEHHbIN WyM curHana bMNd meHee ctabuieH M HaCTPOMKM YPOBHSA pa3maxa
CTAHOBATCA MeHee TOYHbIMU.

BenbiMu CTpesikamn B BEPXHEN YacTU KOOPAMHATHOM ceTKn 0603HaYeHbl HalleHHble
NUKOBble 3HavyeHumA brd.

Mocne ocTaHOBKM cbopa AaHHbBIX MOXHO MCMOb30BaTb KHOMKK [Navigate] HaBurauus
N KypCopbl 4158 NPOCMOTPA HalAeHHbIX COObITMIA MOMCKa.

PekomeHaaumm no namepeHmnam FFT

102

Konmyectso ToueK, pernctpmpyemsbix 4na sanmcu FFT, moxkeT goxoamTsb 4o 65 536.
OTobparkatoTca BCE TOUKM, KOra YacTOTHbIN AMana3oH MmakcMmaseH. Koraa Ha skpaHe
oTobparkaeTca cnektp FFT, opraHbl ynpaBaeHWsa YaCTOTHbIM AMana3oHOM U
LEeHTPaAbHOM YacTOTOM NpUMEHstoTCA Ans obcnesoBaHUA cnekTpa B 0baacTtu
MHTEepecyloLWen Bac YaCTOTbl NPMMEPHO TaK e, KaK y aHamM3aTopa cnekTpa. MNomectute
MHTEPEeCYIOLLY0 YacTb CNEKTPA B LLEHTP 3KPaHa M yMeHbLUANTe YacTOTHbIN AMANa30H,
4YTObbI YBEIMUYNTL paspelleHme oTobpaskeHns cnekTpa. Mpu yMeHbLEeHUN YaCTOTHOTO
AManasoHa YMEHbLIAeTca KOAMYeCcTBO 0TOOparkaeMblxX TOYEK U MPOUCXOANUT PaCTAXKKA
oTobparkaemoro Ha sKpaHe cnekTpa.
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CnekTpanbHbili aHanms BN 4

Korpaa Ha akpaHe oTobparkaeTca cnektp FFT, nonb3yintech kHonkamu [Math]
Marematuka v [Cursors] Kypcopbl 418 NepeKtoUeHns Mexay M3MmepuTebHbiMM
GYHKLUMAMM U CPeACTBaMM YPaBAEHUA YaCTOTHOM 061acTblo B meHto FFT.

PaspeweHue FFT

PaspeweHue FFT paBHO pe3ynbTaTy AeneHnsa apdeKTUBHOM YacToTbl AUCKPETU3aLMN
Ha KonnyecTBO Touek B FFT (fs/N). Mpu dpukcmpoBaHHOM KonmyecTse Touek FFT (8o 65
536) yem MeHbLLEe YacToTa ANCKPETMU3AL MK, TEM JydLle paspelleHme.

YmeHblueHne 3pPeKTUBHOM YacTOTbl AMCKPETU3ALMK NyTem BbiBopa bonee HU3KOM
CKOPOCTM pa3BepTKu (6osiee BbICOKOrO 3HaYeHUA KoabduLUMeHTa pa3BepPTKU) NPUBOAUT
K NMOBbILWEHMIO HU3KOYACTOTHOTO paspelleHns oTobpaxkeHnsa cnektpa FFT, oaHako
yBENNUYMBAET BEPOATHOCTb NMOABAEHUA NOKHbBIX YAaCTOTHBIX COCTaBAAIOLLMX. PaspelieHue
FFT paBHO pe3ynbTaTy AeneHus abPpeKTUBHOMN YacTOTbl ANCKPETU3ALIMM HA KONMYECTBO
Toyek B FFT. PeanbHoe pa3spelleHne oTobpaxkeHns cnekTpa byaeT He CTONb BbICOKMM,
MOCKO/bKY CNOCOBHOCTL paspelaTh ABe 6M3KMe YacToTbl B AEMCTBUTENIbHOCTH
orpaHuumnBaeTca GoOpPMo OKHa-GUAbTPA. XOpOoLWMiA Cnocob NPOBEPKM paspeLleHmns AByX
6IM3KMX YaCTOT COCTOMUT B 06CNeA0BaHMM BOKOBbIX MONOC
aMNANTYAHO-MOAYIMPOBAHHOIO CMHYCOMAAIbHOTO CUTHanNa.

[NA NOCTUMKEHMA HaUNYULEN TOYHOCTM BOCTIPON3BEAEHMA CNEKTPA N0 BEPTUKAAN NPK
M3MEPEHMM MUKOB BbINOAHANTE Credytollee.

¢ [IpaBWabHO yCTaHOBUTE KO3ddULUMEHT ocnabneHmns npobHmKa. Ero ycTaHaBAnBatoT
M3 MEHI0 KaHana, ecnn 06 beKTOM AENCTBUIA (ONepaHaoM) ABAAETCA KaHa.

* YCTaHOBMTE YYBCTBUTE/IbHOCTb KaHaia-UCTOYHMKA TaK, YTObbl CUrHan oTobpaxanca
MOYTU BO BECb 3KPaH, HO Be3 orpaHuYeHus.

e [lpMMeHANTE OKHO C N/JI0CKON BEPLUMHON.

e YCTaHOBUTE BbICOKYHO YYBCTBUTENLHOCTL FFT, Hanpumep, 2 Ab/aen.

[na 4OCTUIKEHMA HanayYLleld TOHYHOCTM BOCNPOM3BEAEHNA YacTOTbl Ha NMUKaX
BbINO/MHANTE CneaytolLee.
¢ [lpumeHANTe OKHO XeHHWHTra.

e [lo/fb3yiMTECh MEHIO KYPCOPOB A1/ YCTAHOBKM Kypcopa X Ha MHTePEeCyoLLyto 4acToTy.

e OTperynmpyinTe 4aCTOTHbIN AMana3oH 418 NOBbILEHNA TOYHOCTK
NO3NLMOHMPOBaHMA Kypcopa.

° BepHVITer K MEHIO KypCOpOB A/14 TOYHOIo No3NUNOHNPOBAHNA KypCopa X.
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CneKkTpanbHbI aHanns Mo

JononHuTenbHbIe cBeAeHUA 0 NpuMeHeHnn dyHKumii FFT cm. B AokymeHTe Keysight
Application Note 243, OcHo8bl GHAMU3a CU2HA108 Ha BEH-CTPaHMLE No agpecy
"http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf". JononHutensHbie
CBEAEHMA TaKKe MOXKHO NONYyYnTb 13 rNaBbl 4 KHurv PobepTa A. ButTe (Robert A. Witte)
ViamepeHue cnekmpa u cemu.

EavHuubl namepennn FFT

YposeHb 0 6B cOOTBETCTBYET CUHYCONZANBLHOMY CUTHANY C HanpaXKeHnem 1
cpeaHekBagpatTMyecknin B. Korga nctouHmMKkom curHana FFT aenaetca KaHan 1 mam KaHan
2 (n1bo KaHan 3 unu 4 y YyeTblpexKkaHaabHOro ocumnnorpada), To e AMHULEN N3MEPEHNA
ana ocumnnorpamm FFT agnsetcs aeumnben ot BosbTa (A6B), Koraa eanHuuein
N3MEPEHMSA CUTHANA B KaHa/lax ABNAETCA BONbT M BXOAHOW MMMNeEAaHC KaHanoB
yCcTaHoBAeH Ha 1 MOm.

EamvHuuen namepenus ana rpadukos FFT sasnsetca aeunben ot mmaameaTTa (abm),
KOrZa eaAnHNLEN N3MEPEHMA CUTHANa B KaHANax ABAAETCA BONbT M BXOAHON MMNeAaHC
KaHano0B ycTaHoBAeH Ha 50 Om.

EanHuuen namepenus ans rpadukos FFT senaeTca geunben (a6) ana scex npoymx
MCTOYHMKOB FFT nam B TOM Caydae, KOraa eAnMHULEN M3MEPEHMA CUTHaNa B
KaHaNnax-MCTOYHMKaxX ABAAETCA aMnep.

3HaYeHMe NOCTOAHHOW COCTaBAAKOLEN NPW BbluMcaeHnn FFT

B pesynbTaTe BbluMcaeHna FFT nosyyYaeTca HenpaBuibHOE 3HaYeHWe NOCTOAHHOM
cocTasAasAtoLwen. Mpn 3TOM He y4MTbIBAeTCA CMELLEHMe Y LieHTPa SKpaHa. 3HayeHune
NMOCTOAHHOM COCTaBAAIOLLEN HE KOPPEKTMPYETCA paam TOYHOro oTobpakeHMsa 6AN3KKX K
HY/1IEBOM 4aCTOTE YAaCTOTHbIX COCTaBAAOLLMX.

J10XKHble YaCTOTHbIE COCTaBAAOLWME N HAJIOKEHME CNeKTposB

104

Mpu npumeHeHnn FFT BaXKHO MMeTb NpeAcTaBAeHME O OXKHbIX YaCTOTHbIX
COCTaBNAOLWMX, BO3HUKAOWMX NPU AUCKPETU3aLMK. [TpU BbIMOAHEHWM U3MEPEHWUIA C
npumeHeHmem FFT onepaTop A0/KEH NOHMMATb, YUTO UMEHHO A0/IKHO COAEPHKaTbCA B
YaCTOTHOWM 06/1aCTH, U YUMTbIBATb YACTOTY AMCKPETM3ALMM, YACTOTHbIM AMana3oH U

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm


http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf

CnekTpanbHbili aHanms BN 4

nosiocy nponyckaHusa ocuunnorpada. Paspewenmne FFT (OTHOLIEHME YaCcTOThI
OMCKPETU3aLMM K KONMYeCTBY ToueK FFT) oTobparkaeTca npamo Had nporpammMHbIMM
KHOMKaMM, KorAa Ha sKkpaHe oTobpaskaeTca meHio FFT.

YacroTa HaiikBucra u HanoxeHue CneKTpos B YacTOTHOI obnactn

YacToTta HalikBuCTa ABAAETCA MAaKCMMAAbHOM YacTOTOM, KOTOPYHO MOXKET
3aperucTpmMpoBaTb 63 NoABAeHNUA NOXKHbIX YAaCTOTHbLIX COCTABAAIOLMX Nt060M
ocumnnorpad, ocywecTsaaowmnin oundposKy CUrHaN0B B peasbHOM macliTabe
BPEMEeHW. DTa YacToTa paBHa MOMIOBMHE YacCTOTbl AUCKPETM3aUmMn. YacToTHble
KOMMOHEHTbI, NpeBblLlatoLMe YacToTy HallkBuCTa, He MOTYT 6bITb NPaBUIbHO
06paboTaHbl, YTO NPMBOAMT K TaK Ha3bIBAEMOMY HANIOXKEHUIO CNEKTPOB. YacToTa
HaiKkBucTa COOTBETCTBYET MaKCMMa/lbHOW YacTOTe CUTHaNa, KOTOPbIN MOXKET BbiTb
06paboTaH 6e3 UCKarKeHW.

HanoeHne CnekTpoB BO3HWKAET, KOraa YaCTOTHbIe COCTaBAALLME CUTHANA
NPEeBbILLAT NONOBUHY YaCTOTbl AMCKPETM3aLMKN. [TOCKONLKY cnekTp FFT orpaHuueH
3TOM 4acTOTOM, TO /Mtobble HoNee BbICOKOYACTOTHbIE COCTaBAAOLIME OTOBPaXKaOTCA Ha
6onee HU3KOoM (NOsKHOM) YacToTe.

Ha cnefytouem pucyHKe NokasaH NpumMmep HaoXeHMA CNeKTPOoB. 3TO CNeKTp MmeaHapa C
yactoTol 990 I'u, KOTOPbIM COAEPHKMT MHOXKECTBO rapMOHUMK. HacTpolika
Bpems/aeneHune no ropusoHTaAN 418 CUTHaN0B NPAMOYToNbHOM GopmMbl onpeaenseT
4acToTy AMCKPETM3aLMN 1 pe3yabTaTbl Npu paspewieHin FFT 1,91 'u. Ha aTon
ocumnnorpamme cnektpa FFT cocTagnatolimMe BXOAHOMO CUIHaNA C HacTOToM,
npesbllatoLLeit YacToTy HallkBMCTa, 0TOOpaKatoTca 3epKaibHO OTHOCUTENBHO NPABOM
KPOMKM 3KpaHa.
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CneKkTpanbHbI aHanns Mo

Lwenue Bl

Puc.5 HanoxeHune cnekTpos

MOCKObKY YaCTOTHbIM AMana3oH NPOCTUPAETCs OT Hy/A A0 YacToThl HaiKkBKUCTa, TO ANA
npeaoTBpalleHns BOSHUKHOBEHWA NOMKHbIX YaCTOTHbIX COCTaBAAOLIMX He0BX0AMMO,
4YTOObI BEPXHAS rPaHMLA YaCTOTHOIO AMana3oHa NpeBsbllliana YacToTy CYLWEeCTBeHHbIX (Mo
SHEepPrumn) YacTOTHbIX COCTABAAIOLLMX BXOAHOTO CUrHana.

|_|pOC8LIl/IBaHI/Ie CNeKTpa/ibHbIX COCTaBAAOLWMX

106

®yHKumMA FFT paboTaeT ¢ NOBTOPAOLWMMUCA 3aMUCAMU BPEMEHHOW 3aBUCUMOCTH
curHana. B KoHue 3anncu obpasyeTca paspbiB, €C/IM TOLKO 3aMMCh HE COAEPKUT Lesoe
4YMCo NeproaoB OUMGPOBAHHOTO CUIHANA. ITOT Pa3pbiB HA3bIBAETCA NPOCAYNBAHMEM
CNEeKTPabHbIX COCTaBAAKLWMX. ANA MUHUMM3ALMM NPOCAYMBAHUA CNEKTPANbHbIX
COCTaBAAOWMX B KayecTBe dUAbTPOB AnA FFT npuMeHAoTCA OKHa, NAaBHO
NPUBAMKAIOLWMECS K HY/IIO B HaYaNe 1 B KOHLE curHana. B meHto FFT npeanaraetcs
4eTblpe OKHa — OKHO XEHHWHIa, OKHO C NJI0CKOM BEPLUMHON, NPAMOYrO/IbHOE OKHO U
OKHO bnakmaHa-Xappuca. lononHuTenbHbIe CBeAEHWA O MPOCaYMBaHUM CM. B
nokymeHTe Keysight Application Note 243, OcHosbl aHanU3a cUeHAs108 Ha BEB-CTpaHuLe
no agpecy "http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf."
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5 CurHanbl matTemaTnyecKmx
OYHKLMM

OtobparkeHne cMrHanos matemaTmyeckux ¢pyHkumin / 107

HacTpoiika macwtaba 1 cmelleHmsa curHana matematudeckom GpyHkummn / 109
EAMHULbI U3MEPEeHUs CUrHAN0B MaTemMaTUUeckux dyHKumin / 110
MaTtemaTtunueckue onepatopbl / 111

MaTtemaTuyeckune npeobpasosaHusa / 113

MaTtemaTtunueckune dpuastpbl / 125

Busyanusauma matematnyeckmx GyHkumin / 128

Kpome oTaensHom dyHKumMmM BID (cm. pasaen Masa 4, “CnekTpanbHbiii aHaans 6N®,” Ha
cTp. 97), MOXKHO 33/1aTh ellle ABe MmaTemaTndeckne dyHKUMn. OAHOBPEMEHHO MOXKHO
0TO6PA3UTb TOBKO OAMH CUTHA MaTEMATUYECKOM QYHKUMKU. CUTHAN MaTemMaTUYecKown
GYHKUMM 0TOOpaKaeTcA CBET10-GUOETOBLIM LIBETOM.

MaTtemaTunyeckne d)yHKLI‘l/Il/I MOXHO MPUMEHATb K aHa/I0rTOBbIM KaHa/laM NN K HU3KUM
mMaTemMmaTn4yeCknmm d)yHKLI,VIF!M 6e3 1MCno/b30BaHKA onepaTtopoB C/NI0OXKEeHUA, BbIYUTaHNA,
YMHOXEHNA NN OeNeHNnA.

OToOpaskeHne CUrHaNoB MaTeMaTUYECKMX GYHKLNM

1 HaxkmuTe KHonky [Math] MatemaTtuka Ha MLEBOM NaHeAn, YTOBbI OTKPbLITb MEHIO
"MaTemaTndeckan GyHKLUMSA curHana'.

KEYSIGHT

TECHNOLOGIES
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coseT

CUrHanbl MaTemaTUYeCKMX QYHKLMIA

2 HakmuTe NporpammHyto KHOMKy MoKas.maT.¢. 1 noBepHUTE pyyKy BBOAA, YTOObI

BblIbpaTh MaTeMaTUYECKYO OYHKLMIO, KOTOPY HEOOXOAMMO BbIBECTU Ha AMCMAEN.
3aTem HaXXMUTE PydKy BBOJA UKW CHOBA HaXKMUTE MPOrPaMMHYIO KHOMKY
Mokas.mart.¢., 4ToObl BbIBECTU Ha AUCMIEN BbIOPAHHYO MaTeEMATUYECKYIO QYHKLMIO.

BbibepuTe onepatop, NpeobpasoBaHme, GUNbTP UM BU3YaM3aLMIO C MOMOLLbIO
nporpaMmHOM KHonkn Onepartop.

JononHuTenbHble cBeAeHWA 06 onepaTopax CM. B CAeaytolLmMX pa3aenax:
“MaTtemaTtunyeckme onepatopbl” Ha cTpaHuue 111
“MaTtemaTtunyeckme npeobpasoBaHua" Ha cTpaHuue 113

“MaTematmyeckme punbTpbl” Ha cTpaHmue 125

AL

“Busyanumsauns matematmyecknx GyHKUMin'" Ha cTpaHuue 128

C NOMOLLbIO NPOTrPaMMHON KHOMKKM UCTOUHMK 1 BbIOepuTe aHa0roBbIM KaHan (Mam
HM3KYI0 MaTEMATUYECKYIO GYHKLMIO) ANA MPUMEHEHMSA MaTEMATUYECKON GYHKLMM.
[ 3TOro MOXXHO NOBEPHYTL PYYKY BBOAA MAN HECKO/IbKO Pa3 HaxaTb MPOrpammHyto
KHOMKY UcTOYHUK 1.

B CNOMKHbIX MaTEMATUYECKMX GYHKLMAX MOTYT MCNO/b30BaThCcA Honee NpocTble
GYHKUMM 1 onepaTopbl, OTAIMYHbIE OT NPOCTbIX apPUOMETUYECKUX AeNCTBUM (+, -, *, /).
Hanpumep, ecnn ana dyHkuMm MaTtem. 1 ycTaHOBAEHO AEVCTBUE BbIUMTAHUA MEXKOY
KaHanamum 1 m 2, dbyHKUMs MaTtem. 2 MOXKeT ObITb 3a4aHa Kak yHKUmA BN dyHKUMM
"MaTem. 1". Takme maTemaTnyeckme GyHKLUMM Ha3biBAOTCA KaCKagHbIMM.

[na KackagMpoBaHMA MaTeMaTUYECKMX QYHKLMIA BbiBepuTE HU3KYIO
MaTeMaTMUYECKyo GYHKLIMIO, HasKaB MPOrpaMmMHyto KHOMKY MCTOUHMK 1.

[ns nonyyeHna Hambonee TOYHbIX PE3y/ILTaTOB MPU UCMO/Ib30BAaHMM KacKaHbIX
MmaTemaTuyecknx GyHKLMI cneayeT BbIbMpaTb MacluTab no BEPTUKAAN MPOCTbIX
MaTeMmaTUYecknx GyHKLMIMA TakMm 06pa3om, 4ToObl MX CUTHAJbI MOHOCTbIO 3aHUMaNn
pucnnei, 6es obpesku.

108

5 Ecnu ana matemaTuyeckor GyHKUUKM BbiIbpaH apudmeTmyeckmnin onepaTop, To

BblbepuTe BTOPOM UCTOUYHMK 414 apUPMETUYECKOro AeMCTBMA C MOMOLLLIO
NPOrpammMmHoM KHOMKM MCTOUHUK 2.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

6 CsefeHua 06 3MeHeHUN pasmepa U NONOKEHNA CUrHANA MAaTEMATUYECKOM GYHKLUMM
CM. B pasgene “HacTpolika macwtaba 1 cMeLLeHusa CurHana MaTemMaTyeckom
bYHKUMK" Ha cTpaHuue 109.

coBeT PekomeHpauum no NMPUMEHEHUI0 MaTeMaTUYECKUX d)yHKU‘VIﬁ

Ecnu cMrHan aHanoroBoro KaHana uam matemaTmyeckon pyHKLMM obpesaH
(oTOBpakeH Ha ancniee He NOJIHOCTbIO), TO 06pPe3aHHbIM OKaxKeTcA M 06paboTaHHbIN C
NMOMOLLbIO 3TOM GYHKLMKN CUTHAN.

Kak TonbKo 0TobpasnTca curHan matematuyeckon GpyHKLmMU, ans ero bonee yaobHoro
NPOCMOTPA MOXKHO OTK/IIOYMTb aHaI0rOBble KaHasbl.

[nsa ynobcTea NpocMoTpa M OLLEHKN M3MEPEHUI MOXKHO OTPEeryinpoBaTh pasmep no
BEPTMKANWN U CMELLEHME KaXKA0ro U3 CUrHAN0B MaTeEMaTUYECKUX GYHKLMIA.

CUrHan maTemaTMyeckoin GyHKLMM MOKHO M3MEPUTb C MOMOLLLbIO KHOMOK [Cursors]
Kypcopbl u/vnu [Meas] UsmepeHus.

HacTpoika macwtaba 1 CMeLLeHMa CUrHana mateMaTnyeckom GyHKLMK

1 VY6eauTecs, UTO MyIbTUNIEKCMPOBAHHbBIE PYYKM MacLiTaba 1 NMONOKEHWS BbilE U
HWXKe KHonKu [Math] MaTemaTuKa HacTpoeHb! A1 CUTHAN0B MaTEMATUYECKMX
bYHKUMIA.

Ecnu cTpesika cnesa oT KHonki [Math] MaTemaTuKa He ropuT, TO HaskMMTE 3Ty
KHOTMKY.

2 [1n9 M3MeHeHMs pa3mepa 1 NONOKEHUA CUTHaNa MaTeMaTUYeCKoM GYHKLMK
MCNONb3YINTE MYNbTUMNIEKCUPOBAHHbIE PYYKM MacliTaba 1 NONOKEHMA BbILLE N HUKE
KHonku [Math] MaTtemartuka.

ABTOMaTUUYECKaA HaCTpoOiiKa macwTaba u cmeleHUa maTemaTuieckon GyHKLUmn

Mpu ntobom n3meHeHUM onpeaeneHna otobpaxkaemMon matemaTUieckon GyHKLMM
NPOUCXOAUT aBTOMATUYECKaA HAaCTPOWKa ONTUMasIbHbIX 3HaYeHMI macwTaba no
BEPTUKAN U CMELLEHMA CUTHANA AaHHON dyHKUMK. Ecnn 3HaYeHnA macwTaba
CMeLLeHNA ANA Hekoen GYHKLMM YyCTaHOBAEHbI BPYYHYIO, TO BblbepuTe HOBYHO
byHKUMI0, 3aTem BblibepuTe UCXoAHYO GYHKLUMIO, U MacwTab ncxoaHol dyHKumm byaet
M3MEHEH aBTOMaTUYECKM.
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5 CurHansl matematnieckux GyHKLM

CMm. TakKke  * “EOMHULbBI UI3MEPEHUA CUTHAN0B MaTeEMATUYECKMX GYHKUMIA" Ha cTpaHuue 110

EAVHNLI U3MEPEHMA CUTHANO0B MaTEMATUYECKMX DYHKLNM

HaaB B MeHto KaHana "MpobHUK" nporpammHyto KHoMKy EAMHULbI usmepeHus,
MOXHO YCTaHOBWTb B KAYeCTBe eANHUL, U3MepeHUA /1A KaXK40ro BXOLHOro KaHana
BO/IbTHI AW amnepsbl. [LOCTynHbI creayowme eanHULbl USMEPEHNA CUTHANOB
MaTemMaTUHeCKMX QYHKLMIA:

Martemartuueckan GpyHKuua EAVHULbI M3MepeHus

CNOXEeHNe UK BbluUTaHWe Buan A

YMHOXeHne B2, AZ uau BT (BoALT-amniepsbl)

anddepeHumposaHne B/c nan A/c (B/cekyHga nnm A/cekyHaa)

_[,D,Md)d)epEHLI,MpOBaHMe Bc unum Ac (B-cekyHg, nnm A-cekyHa,)

BNo® ab6* (peumbensi). Cm. Takke “EAMHULbI
namepeHuii FFT" Ha cTpaHuue 104,

V(kBagpaTHbIl KopeHb) BY2, AY2 ypu B2 (gonsT-amnep)

* Korga nctouyHmkom BN cnykaT KaHano! 1, 2, 3 unn 4, eaMHuuein usmepeHus curdana bne
byaet obB, ecnmn eanHULEN 3MEPEHUA KaHANa ABNAIOTCA BO/LTbI, @ AN1A UMMNeAaHca KaHana
3a4aHo 3HavyeHne 1 MOm. 3HauyeHus BMd 6yayT oTobparkatbea B geunbenax oTHocuTeNbHO 1
MWAIMBATTA (ABM), ecnun eauHNULEN 3MepPeHMA CUTHaNa B KaHaax ABNAETCA BONLT, U oA
MMMeZaHca KaHanoB YCTaHOB/IeHO 3HaYeHMe 50 Om. 3HayeHua BMN® 6yayT oTobparkatbes
aeumnbenax (ab) ans Bcex Npoumx nctouyHmkos MNP nam B Tom cnydae, Koraa eavHULEN
M3MEpPEHMA CUrHANA B KaHaax-UCTOUYHMKaX ABNAETCA amnep.

Ecnv npu Mcnonb3oBaHUM ABYX KaHAN0B-UCTOYHUKOB AR HUX YCTaHOBAEHbI Pa3Hble
eMHULbI U3MEPEHMSA U KOMBUHALMM NOCAEAHUX HEBO3MOXKHO pa3peLlunTb, To A1A
CUTHANOB MaTeEMATUYECKUX GYHKLUMIK ByaeT oTobpaxaTthes eanHuua H (He
onpeaeneHo).
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CurHanbl MaTemaTyeckmnx dyHkumin 5

MaTemaTmnyeckmne ornepaTtopsbl

MaTemaTnyeckme onepaTopbl BbINOAHSAIOT apudmeTmyeckme onepaumm (CIokeHune,
BbIUMTAHME UV YMHOMKEHWE) Ha aHa/I0rOBbIX BXOAHbIX KaHaax.

e “CnosxeHune nnm BbluMtaHue" Ha ctpaHuue 111

e “YMHOMeHWe unu geneHuve" Ha ctpatmue 112

CnoxeHune nnm BblumTaHme

Mpwu BbIBOPE CNOKEHMA UK BblYMTaHMA 3HaYEeHUA Touek UcTouHuKa 1 1 UcTouHuKa 2
nocnenoBaTe/IbHO CKAAAbIBAOTCA AN BbIYMTAIOTCA, @ pe3yabTaT oTobparkaeTca Ha
3KpaHe.

BbluMTaHME MOXKHO MCNOMb30BaTb ANA ANbOEPEHLMPOBAHHbIX U3MEPEHUI NN
CpaBHEHWA ABYX CUTHA/OB.

Ecnv cmellieHme cMrHanoB No NOCTOAHHOMY TOKY Do/blie AMHAMUYECKOro Anana3oHa
BXO/IHbIX KaHanoB ocumanorpada, To ciedyeT UCrnosib3oBaTh AMddepeHLManbHbIN
NPOOHMK.

Puc. 6 Mpumep BbIMMTAHMA CMTHANA KaHana 2 U3 CUrHana KaHana 1
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

~

Cm. Takxke ¢ “EOMHULDBI UISMEPEeHUA CUrHaN0B MaTemaTnyeckmx GyHKLUM" Ha cTpaHunue 110

YMHOXeHUe Uan geneHune

Mpwv BbIDOPE MAaTEMATUYECKOM GYHKLMMN YMHOKEHWA UK AeNeHUA 3HAYEHWA TOYeK
UcTouHuK 1 1 UCTOYHUK 2 Noce0BaTENbHO NEePEMHOMKAOTCA AN AeNATCA, a
pe3ynbTaT oToHOpaXKaeTcs Ha IKpaHe.

Mpu AeneHnn Ha HoMb Ha KPUBOM BbIXOJa OTODPAXKAOTCA MYCTble MPOCTPAHCTBA (TO
€CTb, Hy/1eBblE 3HAYEHMS).

®YHKLMA YMHOXKeHMA ya006Ha ANA NPOCMOTPA COOTHOLLIEHWUA MOLLHOCTY CUITHAN08B,
Korga curHan of4Horo U3 KaHas0B NPONOPLIMOHANEH Cuae ToKa.

ABTO E
Wrorw 2| E]

Puc. 7 Mpumep yMHOXKEHMA CMrHANa KaHana 1 Ha CMrHan KaHana 2

Cm. TakKe  * “EAMHULbI UISMEPEHMUA CUTHANIOB MAaTEMATUYECKMX QYHKLMIA" Ha cTpaHmue 110
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CurHanbl MaTemaTyeckmnx dyHkumin 5

MaTemaTtmyeckme npeobpasoBaHms

MaTtemaTnyeckme NnpeobpaszoBaHUA BbINOAHAT GYHKLMIO NpeobpasoBaHms
(amddepeHumpoBaHme, MHTerpuposaHmne, b naun BbluMCAEHME KBaAPATHOMO KOPHSA)
Ha aHa/I0roBOM BXOZHOM KaHaJsie UaW Mo pesysibTaTam apuPpMeTUYECKOro AenCTBIS.

e “NuddepeHuympoBaHme” Ha cTpaHuue 113

e “UHTerpupoBanue" Ha cTpaHuue 114

e “CnekTp BMN®" Ha cTpaHuue 117

e “KBagpaTHbli KopeHb" Ha cTpaHumue 120

e “Ax + B" Ha cTpaHumue 121

e “KBagpaTt" Ha cTpaHuue 122

e “AbcontoTHOe 3HauyeHue" Ha cTpaHuue 122

e “Norapudm" Ha cTpaHuue 123

e “HaTtypanbHbiii norapudm" Ha cTpaHuue 123
e “JKkcnoHeHTa" Ha cTpaHumue 124

e “JKcrnoHeHTa ocHoBaHuMA 10" Ha cTpaHuue 124

OnddepeHunpoBaHme

d/dt (qnddepeHumpoBaHme) NO3BONAET BbIYUCANTL AUCKPETHYIO NPOU3BOAHYIO MO
BPEMEHM BblIBPaHHOIo MCTOYHMKA CUrHANa.

OnddepeHumpoBaHme MOXKHO MCMNOIb30BaTb A/ U3MEPEHUA MIHOBEHHOTO 3Ha4YeHMA
nepenaaa curHana. Hanpmumep, ¢ nomotbio dyHKUMK anddepeHUMPOBaHUA MOXKHO
N3MepPUTb CKOPOCTb HaPaCTaHWA BbIXOAHOMO HaMPAXKEHWA ONepaLnOHHOIO YCUANTENS.

MNpoueaypa anddepeHLMPOBaHUA OYEHb YYBCTBUTEbHA K WYMaM, MO3TOMY B KayecTBe
perknMma cbopa AaHHbIX PEKOMEHAYETCA YCTaHOBUTL YcpeaHeHue (cm. pa3aen “Boibop
pexkrma cbopa gaHHbIX" Ha cTpaHuue 230).

®yHKuma dfdt BbicTpanBaeT NPOM3BOAHYIO BbIBPAHHOMO MCTOYHMKA MO dopmye
"OLEHKa CpeaHero 3HadeHus nepenaaa no 4 todkam'. YpasHeHve BbIriaamT
cnenyowmm obpasom.

d = Vira T2V10 = 2Vi0 Vi
i At
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

lne:
e d-—anddepeHuUManbHbIA CUTHAN,

® Yy —TOYKM AaHHbIX KaHanoB 1, 2, 3, 4 v matematuiecknx GyHkumuin 1, 2, 3 (Huswasn
maTemaTmyeckan GyHKUMA);

* i — MHAEKC TOYEK AaHHbIX;

e At — BpEMEHHOM MHTEPBAN MEKAY TOUKAMM.

Puc. 8 Mpumep dyHKLMK anddepeHUnpoBaHUA

Cm. TakKe  * “EOAMHULbI UIBMEPEHMUA CUTHANIOB MAaTEMATUYECKMX QYHKLMIA" Ha cTpaHmue 110

MIHTerpupoBaHue

Idt— d)yHKLI,l/IFl NHTErPUPOBaHNA BbIYMCNAET MHTErpaa CUrHana Bbl6paHHOI’O MCTOYHWMKa.
NHTerpnpoBaHmne MOXHO NPUMEHATbL A1A BbIYUCAEHUA SHEPTUN MMMYNbCOB B
BONbT-CEKYHAAX NN ONA USMEPEHMA NoWaan noa I'pad)l/lKOM.

[ dt — BbICTPanBaET MHTErpan cUrHana UCTOYHMKA MO GOPMYE TpaneLit :
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n
l,=c,+ AtZyl.
i=0

B 3TOM BblpaxkeHun
* | —NpoOMHTErpMpoBaHHaa oCUMANIOrPamMmMa,
e At — BpemMeHHON MHTepPBa MeKay TOYKaMM,

e y—KaHanl, 2, 3, 4 uan To4ukM daHHbix "MaTtem. 1", "Matem. 2", "MaTtem. 3" (HUKHAA
MmaTemaTtuyeckasa GyHKUMA),

* C,— NPOU3BO/IbHAA KOHCTAHTA,
* i — MHAEKC TOYEK AaHHbIX.

OnepaTop MHTErPMPOBaHMA NPEAOCTaB/IAET B PAaCNOPAKEHME N0/b30BaTENS
NporpaMmmHyto KHomnky CMeL,eHne, KoTopas No3BoIfEeT BBECTU KOMMNEHCaLMIO
NOCTOAHHOW COCTaBAANOLLEN BXOAHOMO CMrHana. Hebonblioe cmelleHme No
NOCTOAHHOMY HaMNPAXKEHMIO Ha BXOAE QYHKLMU MHTErpUpoBaHua (1 aaxke Hebonblias
NOrpewWwHOCTb KaanbpoBKkM ocumanorpada) MoXKeT Bbi3BaTb NOCTENEHHOE KCMOI3aHNE»
pesy/abTaTa UHTerpupoOBaHUA BBEPX MAM BHM3. KOMMNEHCaUmMa NOCTOSHHOM
COCTaBAAOLLEN NO3BONAET BbIPOBHATH PE3YNbTUPYHOLYIO OCUMAIOTPAMMY.
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AsTo

B

YposeHs 0B~ §

WHTerpuposaHue
bes3
KOMMneHcaumm
CMeLLeHus
NMOCTOSIHHOIO
TOKa

Puc.9 NHTerpmpoBaHue 6e3 cmelleHUs curHana

AsTo

B

WHTerpupoBaHue
C KOMMNeHcaumnen
cMeLleHuns
MOCTOSAHHOTO
TOKa

Puc. 10 NHTerpupoBaHue co cMmeLLleHnem curHana
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~

CMm. TakKke  * “EOMHULbBI UI3MEPEHUA CUTHAN0B MaTeEMATUYECKMX GYHKUMIA" Ha cTpaHuue 110

Cnektp BMN®

®OyHKUMA BN npumeHaeTcs Ana BbluncieHma boicTporo npeobpasosaHus Pypbe ¢
MCMNO/1Ib30BAHWEM aHAIOMOBbIX BXOAHbIX KAHA/I0B UM HUKHEN MaTeMaTUYECKOM
byHKUMK. OyHKUMA BMO BepeT oumdpoBaHHYO 3aNMUCb BPEMEHHOM 3aBUCUMOCTM
CUrHana 3aZl@aHHOro UCTOYHMKA 1 NpeobpasyeT ee B YacTOTHYO ob1acTb. Koraa BoibpaHa
byHKUma BN, Ha ancnnee ocumnnorpada otobpaxkaerca cnekTp BN Kak 3aBMCMMOCTb
YPOBHsA B Aelmbenax oT BoAbTa (ABB) 0T 4acToTbl. MpK 5TOM N0 rOPU30HTaIbHON OCK
BMECTO BpeMeHM OTKaablBaeTca YacToTa (ML), a Mo BEPTUKabHOM OCK BMECTO
HanpsaXeHua — ypoBeHb B Aeunbenax.

®yHKUMIO BN npUMeHAOT A1 BblABAEHUA Npobiem, CBA3AHHbIX C MepeKpecTHbIMM
nomexamu, /15 BbiSiBNAEHUA NMPUYMH HEJIMHENHbIX MCKaXKEHWIA B aHA0TOBbIX CUTHanax,
BbI3BAHHbIX HEIMHEMHOCTBIO YCUAUTENEN, @ TaKKe A/1A HAaCTPOMKKN aHaNoroBbIX
bdbunbTPOB.

OTtobpakeHune curHana bMNe

1 HaxmuTe nporpammHyto KHonky Mokas.mart.¢. 1 NnoBepHUTE pyyKy BBOAA, YTOObI
BblbpaTh MaTeMaTUYECKYO OYHKLMIO, KOTOPY HEOOXOAMMO BbIBECTU Ha AMCMNEN.
3aTem HaXXMUTe pyyKy BBOAA MM CHOBA HAXKMUTE MPOrPaMMHYHO KHOMKY
Mokas.mart.¢., 4ToObl BbIBECTU Ha AMCMIEN BbIOPAHHYIO MaTeEMATUYECKYO0 GYHKLMIO.

2 Haxkmute kHonky [Math] MatemaTtuka. 3aTem HaxKMUTe NPOrPaMMHYIO KHOMKY
Mokas.mart.d. 1 BbIbepuTe HYKHYIO MaTEMATUUYECKYIO QYHKUMIO. 3aTeM HaKMUTe
nporpammHyto KHonky Oneparop v BbibepuTe anemeHT BN®.

WUcTouHUK 1 — BbIGOP MCTOYHMKA ANA QyHKLUMM BN,

DOunanasoH/UeHTp nau Hau. yactota/KoHeu. 4acT. — C NOMOLLbHO 3TUX
NPOrpaMMHbIX KHOMOK MOXHO YCTaHOBUTL AMana3oH oTobpaxKaemblx HYacToT.
HaxkumaiTe nporpammHble KHOMKK, YTOBbI MEPEKOYUTLCA MEKAY CNeAYOLLMMM
napamu NapameTpos:

AvnanasoH/LeHTp — IManasoH no3Bo/AeT YCTaHOBUTL AMana3oH 4acTorT,
KOTOPbIN ByaeT oTobpaXKaTbCa NO BCEM WMPUHE ancnaes. YTobbl NoNy4nTh
UeHy AeneHus WKanbl, cnefyeT pasaenuTb 3HadeHne amanasoHa Ha 10. LieHTp
MO3BO/IAET YKa3aTb YacTOTy, OTOOPaXKaEMYLO BAOAb LEHTPAIbHOW
BEPTMKANIbHOW IMHUKM KOOPAMHATHOMN CETKM Ancnaes.
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5 CurHansl matematnyeckux GyHKUmMN

Hau. '-IaCTOTa/KOHe"I. yacrt. - Hau. yacrota yKkasaHue 4acToTbl B NIeBOM YacTu
ancnnen. KoHeu. yacT. N03B0AET YKa3aTb YacToTy B npaBoM 4YacTn amncnnea.

YT106bI YCTAaHOBUTH HEOBXOAMMbIE 3HAYEHMA, KOCHUTECH METKM NPOrPaMMHON
KHOMKM Ha Aucrnee, 4Tobbl OTKPbLITb AMA0r0BOE OKHO BBOAA C KNaBMATYpbl, UK
NMOBEPHUTE PYYKYy BBOA.

MacwTtab — HacTpoliKa Nob30BaTENbCKMX KO3DDUUMEHTOB MacwTaba no
BepPTUKanM GyHKLUMM BIMNO, BbipaxkeHHbIX B Ab/aen (aeunbenst/aenerHne). Cm.
“Hactpolika macwTtaba n cMeleHns curHana matemaTuyeckon GyHKunmn'" Ha
cTpaHuue 109.

CmelleHne — HacTPOMKa NOb30BaTENbCKOrO CMelLeHNs ana GyHKUmm B,
3HayeHWe cmeLLLeHnA BbiparkaeTca B Aeumbenax n otobpaskaeTcs B BUAe
LEHTPANbHON rOPU3OHTANbLHOM IMHUK CETKM Ancnaeda. Cm. “HacTpolika maclwtaba
M CMeLLLeHUA CUrHana matemaTmyeckon dyHKLmMK" Ha cTpaHuue 109.

Don. BN® — otobpaxkeHne meHto "[on. HacTpoiku Brd".

3 HaxkmuTe nporpammHyto kHonky Aon. BMN®, 4yTobbl BONTM B MEHIO A0MNONHUTEbHbIX
HacTpoek bro.

CMELLEHHE: LWeHHe B

OKHO — BbIOOP OKHa 417 0TOBparKeHUs BXOAHOTO curHana GyHKkummn No.

X9HHUHF — OKHO ONA nposeaeHmAa TOYHbIX l/I3MepeHl/IVI YacCTOTbl NN
pasaeneHna AByx 6113K0 Pacno1I0XKeHHbIX YacCTOoT.

OKHO € nN0oCKoM BepLLIMHOﬁ — OKHO 414 TOYHbIX l/I3Mep8Hl/llZ amnanTydbl
MUKOBbIX 3HAYEHMN YACTOTbI.

MpAMOYronbHOe — OKHO C XOPOLLIMM YaCTOTHbIM Pa3peLieHnemM 1 BbICOKOM
TOYHOCTbIO U3MEPEHUSA aMMNINTYbl, HO ero caeayeT UCNO/1b30BaTh TOAbKO Npw
OTCYTCTBMM yTeyeK. [TpUMeHAETCA K TaKMM CUTHaNaMm, Kak nceBaoc/ydaliHbii
LIYM, UMMY/IbCbl, CUHYCOMAabHbIE NAaYKK 1 3aTyXatolme CUHYCOnAabHble
KonebaHums.

BA3KM3H Xappuc — 3TO OKHO JaeT MeHbliee BpEMeHHOe paspelleHme no
CPaBHEHMIO C NPAMOYTO/bHBIM OKHOM, OZ1HAKO MOBbILLIAET BO3SMOXKHOCTb
0bHapy»XeHUa MenKMx MMmnyabcos baarogapa 6onee HU3KMM HOKOBbIM
nenecTkam.

EAMHULbI U3MEePeHUA WKA/bl N0 BEPTUKANM - NO3BONAET BbIGPaTh eANHMLbI
nsmepeHus Wkanbl BN no sepTkanu: geunbensl nan BoabT 3GHEKTUBHOIO
3HaYeHWA HanpAKeHMs.
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ABTOHACTPOIKa - NO3BOAET YCTAaHOBUTb TaKMe 3HAYEHMA NapameTpoB 4acToTbl
"NuanasoH" n "LLeHTp", npu KoTopbix obecneymBaeTcs oTobpakeHme BCero
MMEIOLLErocs cnexkTpa. MakcrmanbHO BO3MOXKHasA YacToTa pagHa NnoiosnHe
4acToTbl AMCKPETM3aumm BIP, KoTopas 3aBUCUT OT YCTaHOBKM KoabdMLUMeHTa
pa3BepTkuM (Bpems/aeneHne). Paspelerme BMP - 3T0 OTHOLWEHME YacTOTbI
[MCKpeTM3aLmm K yncay Todek dyHkumm bMd (fs/N). Tekywee paspelueHve 6N

0T06pa>+<aeTc9 Had NporpamMmmMHbIMKU KHOMKaMU.

OcobeHHOCTH perynMpoBKK maclitaba u cmeleHusn

Ecnv napameTpbl macwtaba n cmeleHma BMNd He ycTaHaBAMBAOTCA BPYYHYIO, TO Npu
NoBOPOTE PYYKU PEFYIMPOBKU KO3IDDULIMEHTA PA3BEPTKM MPOUCXOLUT aBTOMATUYECKOE
M3MEeHEeHMe YacTOTHOro AMana3oHa U LeHTPasibHOM YacToTbl, YTOObI obecneunTb
ONTMMaNbHOE OTOBpPaXKeHMe NOAHOIO CNekTpa.

Ecnv macwtab 1 cmelleHMe YyCTaHaBAMBAOTCA BPYYHYIO, TO MOBOPOT PYYKM
perynnpoBKu KoappuumneHTa pa3sBepTKU He U3MEHAET HAaCTPOMKM YaCTOTHOTO
[OManasoHa M LeHTPasibHOM YacToTbl, YTo obecneumBaeT 6osee geTanbHoe
oTobparkeHne B 061acT onpeaeneHHOM YacToTbl.

Hakatne nporpammHoi KHonku bINd ABTOHaACTpOMKa NO3BONAET aBTOMATUYECKM
perynMpoBatb Macltab curHana; Nnpu sToM 3HaYeHMA YaCTOTHONO AMana3oHa 1
LEeHTPa/IbHOM YacTOTbl aBTOMATUYECKU U3MEHAIOTCA B COOTBETCTBMM C YCTAHOB/IEHHbIM
Ko3dPULMEHTOM pa3BepPTKM.

4 [1nA BbINO/NHEHWUA U3MEPEHUI C MOMOLLLBIO KYPCOPOB HaxkmmuTe KHomnKy [Cursors]
Kypcopbl 11 ycTaHOBUTE A5 NPOrpammMHON KHOMKNM UCTOUHUK 3HayeHre Mart.N.

[na nsmepeHma 3HaYeHMIM YacTOTbl M PA3HOCTU ABYX 3HAYEHWI YacToTbl (AX)
NCNoAb3yiTe Kypcopbl X1 1 X2. na n3mepeHns amnanTyasl B Aeumnbenax 1 pasHocTm
amnantya (AY) ncnonb3yiite Kypcopbl Y1 1 Y2.

5 [n9 BbINONHEHWA APYTUX U3MEPEHUI HaxkmuTe KHoMKy [Meas] U3mepeHus 1
YyCTaHOBUTE A/1A NPOrpamMHOM KHOMNKN UCTOUYHUK 3HayeHre Mar.N.

Ha rpaduke curHana BM® MOXKHO BbINOAHATL M3MEPEHUSA MONHOW aMIAUTYAb,
MaKCMMaibHOTO, MUHUMANbHOTO U CPeAHEro 3Ha4YeHna B Aelmbenax. TakKe MOXKHO
HaMTX 3HAYEeHMEe YacToTbl MPU NEePBOM NOABAEHUN MAKCUMYMa CUrHaAa C MOMOLLLbIO
N3MepeHMs 3HaYeHna X B MaKc. Touke VY.
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MoKa3aHHbIN Ha cneaytollem pucyHke cnekTp BM® nonyyeH npu nogaye Ha kaHan 1
CUrHana npamoyroasbHoin dopmbl 2,5 B, 100 KIu. KoaddMUMEHT pa3BepTKM yCTaHOBEH
Ha 50 MKc/aen, 4yBCTBUTEIbHOCTL MO BEPTMKaAM — Ha 1 B/aen, napametp eanHuLbl/oen
Ha 20 abB, cmeleHme — Ha -40,0 abB, ueHTpanbHaa YactoTa — Ha 500 KL, YaCTOTHbIN
amanasoH —Ha 1 Mlu, a Tak»Ke BbIOpPaHO OKHO X3HHWHTa.

ABTO

100.0kHz
+

| I
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h1 = FFTi I 3/ CMeLLe O0dB" =] eHue BId: 954Hz

t
Hanning

Cm. TakKe o “Tlouck NnKoB dyHKUMKM BMD" Ha cTpaHuue 101
e “PekomeHpgaumnum no nsmepenuam FFT" Ha cTpaHumue 102
e “EanHuupl namepeHuin FFT" Ha cTpaHuue 104
¢ “3HayeHure NOCTOAHHOM cocTaBAALLEN Npu BbluncaeHmn FFT" Ha cTpaHuue 104
¢ “JIOXKHble YaCTOTHbIE COCTaBAAIOLLINE N HAa/IOXKeHUe cneKTpoB" Ha cTpaHuue 104
e “[NpocauymBaHme cneKTpaibHbIX cCOCTaBAAOWMX" Ha cTpaHuue 106

e “EQMHULBI U3MEPEHUS CUTHAN0B MaTeMaTUiYecknx GyHKumnin" Ha cTpanuue 110

KBazpaTHbIM KOPEHb

C NomoLLbIO GYHKLMM KBAAPATHOMO KOPHA (V) MOXHO BBIYMCAUTL KBAAPATHbIN KOPEHb
BbIOPAHHOrO MCTOYHMKA.

Ecnm npeobpasosaHue 419 onNpeneeHHOro BXO4HOIO 3Ha4eHMA He yKasaHo, Ha BbIxoae
byHKLUMM ByaeT oTobpakeHo NycToe NPOCTPaAHCTBO (Hy/1eBble 3Ha4YeHun).
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Puc. 11 Mpumep dyHKLMM \ (kBaApaTHBIN KOpeHb)

Cm. TakKe  * “EAMHULbI UIBMEPEHMA CUTHANIOB MaTEMATUYECKMX QYHKLMIA" Ha cTpaHmue 110

Ax + B

CDyHKLI,l/Iﬂ Ax + B n03BONAET NPUMEHUTL YCUNEHNE N CMELLEHME K MMEIOLWEeMYCA
MCTOYHUKY BXO4da.
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MonH amn(=)

Monx

Puc. 12 Mpumep Ax + B

C nomMolLblo MporpammHoin KHomKku YeuneHnue (A) BbibepuTe ycunexme.
C nomolLblo MPOrpammHON KHoMKn CmeweHue (B) BbibepuTe cmelleHme.

OTAnume dyHKUMM AX + B OT DYHKLMM MaTeMaTUYECKOW BU3yanmn3aUmMm C yBeAUYEHUEM
COCTOWT B TOM, YTO 3HaYeHMe Bbixoda OyAeT OTIMYATLCA OT 3HAaYEHUA BXoAa.

Cm. TakxKe ¢ “YBennuyeHue" Ha cTpaHuue 128

KBaapaTt

cI)yHKlJ,l/Iﬂ KBaJpaTHOIo KOPHA NO3BOJAET BbIYMUC/INTL MO TOYKaAM KBaﬂ,paTHbIVI KOpeHb
Bbl6paHHOI'O MCTOYHWKaA M BbIBECTUN Pe3yNbTarT.

HayKMWTe nporpammHyto KHOMKY MCTOUHMK, 4TOObI BbIGPATh MCTOYHUK CUTHAA.

Cm. Takke  * “KBagpaTHbl KopeHb" Ha cTpaHuue 120

AbcontoTHoe 3HayeHue

DyHKUMA aBCONOTHOTO 3HAYEHMS U3MEHAET OTPMLLATE/IbHbIE 3HAYEHMS Ha BXOAE Ha
NONOMKUTENbHbIE M OTOBPAXKAET MOYUUBLIMICA CUrHAN.
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MonH amn(=)

Monx

Puc. 13 Mpumep abconOTHOrO 3HaYeHMUA

Cm. Takke * “KBagpat' Ha cTpaHuue 122

Norapuom

C nomolLblo GYHKUMKM AecsTUYHOro norapudma (log) BeinonHaeTca npeocbpasoBaHme
MCTOYHMKa BXxoaa. Ecan npeobpasosaHmne 415 onpeaeseHHoro BXOAHOro 3HaYeHus He
YKa3aHo, Ha BbIxode dyHKLMM ByaeT oTobpaskeHOo NycToe NPoCTPaHCTBO (HyaeBble
3HaYeHMA).

Cm. TakxKe o “HaTtypanbHbiii norapudm™ Ha cTpaHmue 123

HaTypanbHblin norapndm

C nomolLblo PYyHKUMKM HaTypaabHoro norapméma (In) BoinonHaeTca npeobpasosaHme
MCTOYHMKa BxoAaa. Ecnun npeobpasosaHue Aia onpeaeneHHoro BXOAHOro 3Ha4YeHna He
YKa3aHo, Ha BbIxode GpyHKUMKM ByaeT oTobpaskeHo NycToe NpoCTPaHCTBO (HyaeBble
3HaYeHMs).
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Puc. 14 Mpumep HaTypanbHOro norapuoma

Cm. Takke o “Jlorapuédm" Ha cTpaHuue 123

IJKCNOHEeHTa

C NOMOLLLbIO 3KCNOHEHLMANbHOM GYHKLMK (e”X) BbINONHAETCA NpeobpasoBaHue
MCTOYHMKa BXOAa.

Cm. TakKe  ® “DKcrioHeHTa ocHoBaHMA 10" Ha cTpaHuue 124

JKcnoHeHTa ocHoBaHuMa 10

C nomMoLbto GYHKLMM SKCNOHEHTbI ocHoBaHKA 10 (107x) BbinoAHAETCA NpeobpasoBaHme
MCTOYHMKA BXOAaA.
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MonH amn(=)

Monx

Puc. 15 Mpumep sKcnoHeHTbl ocHoBaHKUA 10

Cm. TakKe  ® “DKcnoHeHTa" Ha cTpaHuue 124

MaTtemaTnyeckme GUNbTPLI

MaTemaTtnyeckme GUAbTPbI MOMKHO MCMOAb30BaThb A4J/11 CO3[aHMA CUrHaNa nocse
npuMeHeHUs GUAbTPA BbICOKUX M HU3KMX YacTOT K aHa/I0r0BOMY BXOAHOMY KaHany Uan
K pe3ysibTaTam apudmMeTUYecKkoro AencTBums.

o “OUnbTp BbICOKMX U HU3KMX YacTOT" Ha cTpaHmue 125
e “YcpegHeHHoe 3HayeHue" Ha cTpaHuue 126
e “CrnaxusaHne" Ha cTpaHuue 127

e “Orvbatowan"” Ha cTpaHumue 128

cDMﬂpr BbICOKUX N HN3KMNX YaCTOT

DYHKUMM GUNBTPA BLICOKMX M HU3KMX HYACTOT MCMOMb3YIOTCA 419 NPUMEHEHNA UAbTPa K
BbIOPaHHOMY CUTrHA/Y UCTOUYHMKA 1 OTOBpaKeHWs pPesybTaToB B MaTEMaTMYECKOM
curHane.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 125



5 CurHanbl matemaTmyeckmnx GpyHKLMMA

®UNbTP BLICOKMX YACTOT ABAAETCA OAHOMOMOCHBIM GUABTPOM BbICOKMX YaCTOT.
DUNLTP HU3KKMX YacTOT siBAAeTCA duabTpom Bessel-Thompson 4-ro nopsaaka.
Ona Bbibopa YacToTbl cpesa dunbTpa -3 Ab Mcnonb3yiTe NnporpammHyto KHornky Monoca

nponycKaHus.

OTHoLeHMe YacToTbl HalikBucTa BXOAHOTO CUIrHana K Bbl6paHHOVI yacrtoTe cpesa -3 gb
onpegenAaeT YNCNo ToYeK, AOCTYNMHbIX ANA BbiBOAA, U B HEKOTOPbIX C/Iy4aAX Ha KpVIBOVI
BbIXO4a TOYKN OTCYTCTBYHOT.

Puc. 16 Mpumep dUAbTPa HU3KMX YacToT

pre,ﬂ,HeHHOG 3Ha4vyeHne

Mpu BbIBOPE ONEepaTopa ycpeLHEHHOrO 3HAaYeHMA B KAUYeCTBE CUrHaNA-UCTOYHMKa ByaeT
BbIOPaH CUrHaN MaTEMATUYECKOM GYHKUMK, yCPEAHEHHbIN BbIBPaHHOE YNCNO pas.

B KauyecTBe CMrHana-UCTOYHMKA MOXKET MCMO/b30BaThCA 06O aHaNoroBbIn BXOAHOI‘;I
KaHan Uan OAnH U3 YKa3aHHbIX paHee CTHa/10B MaTeMaTU4eCKnx beHKLLVIlZ.
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B oT/MuMe OT ycpeaHeHUs cobrpaemblx AaHHbIX MaTeMaTUYECKUIA onepaTop
ycpeaHeHs MOXKHO 1CMO/b30BaTb 41 YCPeAHEHNA AaHHbIX Ha OAHOM aHa/oroBOM
BXOZHOM KaHasie UM MaTeEMaTUUYECKON GYHKLUMN.

Ecnv Takke ncnonbayeTcsa ycpeaHeHne cobrpaemblx AaHHbIX, CHa4Yana BbINOAHAETCA
ycpeaHeHWe AaHHbIX Ha aHafIoroBOM BXOZHOM KaHase, a 3aTeM 3TV AaHHble
yCpeaHATCA elle pa3 C MOMOLLbIO MaTeEMaTUYECKON GYHKLUMK. MOMXKHO MCMONb30BaTb
oba TMNa ycpeaHeHWsA A1A NONyYeHUa onpeaeneHHoro Yucaa ycpeaHeHms Ha Beex
curHanax v 6osbliee Yncio ycpeaHeHMn Ha Kakom-1mbo onpeaeneHHOM KaHarse.

[na o6omx TMNOB ycpeaHeHUn cpeaHee 3HaYeHne BblYUCAAETCA METOA0M
NPUOAMKEHMA K YMEHbLLAIOLLEMYCA YCPeAHEHHOMY 3HAYEHUIO , TAe:

cneaytoulee_ycpeaHeHHOe_3HadyeHue = Tekyllee_ycpedHeHHOoe_3HadeHue +
(HoBblE_faHHble - Tekyllee_ycpeaHeHHoe_3HadeHue)/N

roe 3Ha4vyeHne I'IGpEMeHHOlZ N HaumHaeTca ¢ 1 npu nepsom c6ope AaHHbIX 1
YBE/MYMBAETCA NP KaxXJOoM nocnegyrouiem c6ope AaHHbIX 40 OO0CTUXEHNA
YCTAaHOB/IEHHOTO 4YMCNa pre,CI,HeHMIZ, nocnae 4ero OHO OCTaeTCA CI)VIKCI/IpOBaHHbIM.

HaxmunTe nporpammHyto KHomnKy C6pOC cHeTUmnKa, YTobbl yAaAUTb AaHHbIE O
KoamnyecTse 06paboTaHHbIX CUTHAO0B.

nn

Cm. TakKe  * “Pexum cbopa gaHHbIX "YcpeaHeHne"" Ha cTpaHuue 234

Crna»kmaHue

Mony4eHHbIM MaTEMATUYECKUM CUTHANOM ABAAETCS BblOPaAHHbIN MCTOYHUK C
NPUMEHEHMEM HOPMUPOBAHHOTO NPSMOYTO/IbHOTO (C cepuein 0AMHAKOBbIX MMMYbCOB)
KNX-dunbTpa.

®unbTp € cepuelt 0oAMHAKOBbLIX UMMNYNLCOB NpeaAcTasBaneT cobol nepemellatolleeca

cpefiHee 3Ha4YeHWe CoCelHMX TOUeK CUTHana. Nprn 3STOM KOIMYECTBO COCEAHUX TOYEK
33/1aeTCA C MOMOLLbIO NPOrPamMmMHOM KHOMKK TOUKM crnaxkuBaHuA. MOXXHO BbibpaTb
HEYEeTHOEe KO/IMYECTBO TOYEK OT TPEX [0 NOJIOBUHbI 3aPErMCTPUPOBAHHbIX 3HAYEH W

N3MEPEHMUSA UM 3HAYEHMIA TOYHOTO aHaM3a.

OrlepaTop CrnaXmBaHMA orpaHnN4YMBaEeT NOJIOCY NMPOMNYCKaHMA CUTHA/1a UCTOYHMKA.
OrlepaTop CrnaXmBaHMA MOXHO MCNOJIb30BaTb, HaNpmumep, Ana Cria>xxKmnsaHUAa CUrHaa0B
OTK/IOHEHNA USMEPEHUA.
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5 CurHansl matematnieckux GyHKLM

OrunbatoLan

Pe3ynbTUPYIOLLMIM MaTeEMATUYECKMIA CUTHAA AEMOHCTPUPYET OrnbatoLLyto aMnanTyapl
0015 BXOAHbIX CUTHAN0B C aMNAUTYAHOM moayaaumeit (AM).

B 5701 dyHKUMKM MCNONb3yeTca NpeobpasosaHue MabbepTa AN NOAYYEHUA peasbHOM
(cuHdaszHoM, 1) 1 MHUMOM (KBaZpaTypHOM, Q) cocTaBnatoWwel BXOAHOIO CUrHaNa, a
3aTeM M3B/IEKAETCA KBaAPaTHbIM KOPEeHb M3 CYMMbI PeaibHOM M MHUMOM COCTaBAAOLLEN
019 NONYyYeHMA AEMOAYNMPOBAHHOIO CUrHana ormbatoLet amnanuTyabl.

Busyanmsauma mateMaTnyeckmx GyHKLUmMM

Bu3ayanmnsaumo maTeMaTnYecknx GyHKLMI MOXKHO MCMO1b30BaTh A1 MPOCMOTPA
NMOMYYEHHbIX AAHHbIX M 3HAYEHNIN N3MEPEHWNI Pa3IMYHbIMK crnocobamu.

e “YBenuueHune" Ha cTpaHuue 128

e “YnepyKaHue MaKCMMaibHOTO/MUHMMANbHOTO 3HaYeHua" Ha cTpaHmue 129
e “OTknoHeHMe namepeHua" Ha ctpaHuue 130

¢ “T'paduUK CUHXPOHU3ALMWN NOTUYECKOM WKHBI" Ha cTpaHuue 131

e “I'paduK cOCTOAHMA NOTMYECKOM WKHbI" Ha cTpaHuMue 132

YBennyenuve

MaTemaTnyeckaa d)yHKLI,l/l‘r'I yBe/IM4YEeHNA NO3BOSIAET OTO6pa)+(aTb MMEIOLWMICA MCTOYHMK
BXOAa C Pa3HbIMK NMapamMeTpamm No BEPTUKaNU ANA obecneyeHus bonee ﬂOLI,pO6HOI'O
BWOa NO BEPTUKAIN.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

MonH amn(=)

Monx

Puc. 17 Mpumep ysennyeHuna

Cm. TakKe o “Ax+ B" Ha cTpaHuue 121

ygepmaHme I\/\aKCI/IIV\aJ'IbHOFO/N\l/IHl/II\/\aJ'IbHOFO 3Ha4YeHunA

Onepatop "Yaep»K. makc." pernctprpyeT MakCHmMmanbHble 3Ha4YeHUA NO BEPTUKAW,
NoJly4YeHHbIE 33 KaKabl1 NepMos No ropM3oHTaAM 33 HECKObKO NpoLeayp aHanusa, n
MCNONb3YET 3TW 3HAYEHUA A1A NOCTPOEHMUA CUrHaNa.

OnepaTop "Yaep:K. MUH." IeNaeT TO XKe CaMoe, HO A1 MUHUMA/bHbIX 3HAYEHUI No
BEPTUKaNN.

Ecnv 3ToT onepaTtop He ncnosib3yeTca B 06/1aCTW aHaAM3a YacToT, AaHHble GyHKLUMK
4acTo MCMoJb3ytoTcA Kak "Makc. ormbatowas" n "MuH. ornbatowan”.

HaxkMuTe nporpammHyto KHoMKy Cépoc cueTymka, 4Tobbl yAaNUTb AaHHblE O
KoAnyecTse 06paboTaHHbIX CUTHANOB.
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

OTKNoHeHue N3ImMepeHnA

C nomolLblo MaTeMaTUYeCKoM d)yHKLI,l/Il/I TpeHda namepeHna OTO6pa)+<aIOTCF| 3Ha4YeHunA
M3MepPeHNA CrHana (Ha OCHOBE 3HauYeHul noporos M3N\epeva) NP NPOXoXXOeEHNN
CUrHaNa No aKpaHy. [1na Kaxaoro unKaa NnpoBOAMNTCA MSMEPEHMNE, N ero 3HaYeHue
OTO6|Oa>'Ka€TCFI Ha 3KpaHe.

ABTO N™E 1

e

T

CMELLLEHK

Puc. 18 Mpumep OTKNOHEHMA U3MepeHUA

Ha)kMWTe nporpammHyto KHomKy Tun:, 4Tobbl BbIOpPaTb M3MEpPEHMEe, OTKIOHEHNE
KoToporo Tpebyetca NnpocMmoTpeTb. MoXHO 0To6pa3nTb 3HAYEHUA OTKIOHEHWI AN1A
cnenyroLWwmnx U3mMepeHni.

e CpefHee 3HayeHune
¢ RMS-AC

e KoadbodumumeHT

e [lepnog

e YacroTa

e +[lnnTencHoCTb

e -[INnTenbHOCTb
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CUrHanbl MaTeMaTUYECKUX GYHKLMIA

e KoaddUUMEHT 3anoNHEeHNR
e Bpemsa HapacTaHuA
e Bpema cnaga

C nomolibto NporpammHoi KHonku Moporu BoanTe B MEHIO MOPOTrOBbIX 3HAYEHUN
namepeHuit. Cm. “Moporu usmepeHuin" Ha cTpanHnue 279.

Ecnm Ana 4yacTm KpMBOM He yAAeTCs BbINONHUTL M3MEPEHME, Ha BbiBoAE GYHKLMM Ha
y4acTKe OTKNOHeHWs ByaeT oTobparkaTbca NycToe NPocTpaHcTBo (0603HavatoLLee
OTCYTCTBME 3HaYeHWA), NOKa He YAACTCA BbINOAHUTL U3MEPEHME.

MpadMK CUHXPOHM3AUMM NTOTUYECKON WNHBI

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

C NOMOLLbIO GYHKLMKM CUHXPOHM3AUMM NOTUYECKOM LWNHBI B TabanLe oTobparkatoTes
3HaYeHWsA AaHHbIX WWHbI B BUAE aHAA0roBoro curHana (nogobHo npeobpasosaHuio
D/A). Bo Bpems nepexoa 3Ha4eHUA WNHbI BbIXOAOM GYHKLMKM ByaeT ABNATbCA
nocnenHee cTabuabHOe COCTORHME WKHBI.

ABTO Fat B1

rarm HNE|

Puc. 19 Mpumep rpadrka CUHXPOHU3ALMMN NOTUYECKOM LNHBI

C NOMOLLLIO NPOrPaMMHOI KHOMKM EQMHMLbI n3MepeHnsa/Koa yKaskuTe aHaiorosoe
3HaYeHWe, IKBUBAIEHTHOE KaXKAOMY NPUPALLEHWIO 3HAYEHMA AAHHbIX WWHbI.
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

C nomoubto I'IpOI'paMMHOlZ KHOMKM CmeLweHune 0 yKaK1Te aHa10roBoe 3Ha4YeHme,
3KBMBaJZIeEHTHOE Hy/N1eBOMY 3HaYeHUIO WNHbI AaHHbIX.

C NOMOLLbIO MPOTPAMMHOMN KHOMKM EAMHULbI U3MEPEHUA YKAXKUTE TUM 3HAYEHWUI,
KOTOpble NPeacTaBAAOT AaHHble WWHbI (BOAbTbI, aMmnepbl U T. A.).

Cm. TakKe ¢ “TpaduMK COCTOAHUA NOTMYECKON WKHbI" Ha cTpaHuue 132

FPaduK COCTOAHMNSA OTMUYECKOM LMHbI

C nomolLblo GYHKUMM COCTOAHMA NOTUYECKON WKHbBI B Tabamue oTobparkatoTca
3HAYEHMA AaHHbIX LKHbI, 0TOBPaHHbIE Ha Kpato TAaKTOBOro CMrHana, B BUAE
aHanorosoro curHana (nogobHo npeobpasosaHuto D/A).

Pat B1

MECTOMHKE
Wunal

Puc. 20 Mpumep rpadmKa COCTOAHUA TOTMYECKON LINHbI
C NOMOLLbIO MPOTPAMMHOM KHOMKM TaKTOBbIA CUTHAN BbiGEpUTE TaKTOBbIN CUTHA.

C NnomolLblo NPOrpammMHoOM KHOMKKM OTKNOHEHUe BbibeprTe GPOHT TAKTOBOTO CMTHaNa,
KOTOpbI TpebyeTca NCNo/1b30BaThb.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

C NOMOLLbIO NPOrPamMMHOI KHOMKKM [lONOAHUTENbHAA ANarpamma OTKPOWTe NOAMEHIO
[ON15 YKa3aHWaA aHa0roBOro 3Ha4YeHWs, 3KBMBAJIEHTHOIO KaXAoMy NpMpaLLeHuio
3HaYeHMA WKHbI, aHaI0rOBOro 3HAYEHMNA, SKBMBANEHTHOMO HYJIEBOMY 3HAYEHMIO LWNHDI,
M TWUNa 3HaYeHMI, KOTopble NPeaCcTasNeHbl AaHHbIMM WIWHbI Ha rpaduKe (BobTbl,
amnepbl U T. 4.).

C NOMOLLbIO MPOTrPaMMHOMN KHOMKW EANMHMLBI M3MepeHUAa/Koa, YKaXnTe aHanorosoe
3HaYeHME, IKBMBANEHTHOE KaXKA0MY NPUPALLEHMIO 3HAYEHNA AaHHbIX WWHbI.

C nomolLbo NporpammMmHon KHoMkK CmeweHue 0 yKaXKMTe aHaIoroBoe 3Ha4YeHune,
3KBWBA/IEHTHOE HY/IEBOMY 3HAYEHMIO LIMHbI JAAHHBbIX.

C NOMOLLbIO MPOTPAMMHON KHOMKM EAMHULbI 3MEPEHUA YKAXKUTE TUM 3HAYEHWUI,
KOTOpble NpeacTaBAAOT AaHHble WKHbI (BOAbTbI, aMmnepb! U T. A.).

Cm. Takke ¢ “TpaduK CUHXPOHM3ALMM NOTUYECKOM WNHBI" Ha cTpaHuue 131
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5 CurHansl matematnieckux GyHKLM
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

6 OnopHble curHasbl

CoxpaHeHue curHana B ¢ain onopHoro curHana / 135
OtobparkeHue onopHoro curHana / 136

M3meHeHne macwtaba 1 NONOXKEHUA ONOPHbIX curHanos / 137
PerynvpoBKa MCcKaKeHuii onopHoro curHana / 138
OtobparkeHne nHpopmaumm o6 onopHom curHane / 138

CoxpaHeHune/BbI30B $paiinoB ONOPHbIX CUrHanos Ha USB-HakonuTenb 1 ¢
USB-Hakonutena / 138

CUrHasibl aHaIOrOBbIX KaHAI0B UM MaTEMATUYECKMX GYHKLMIA MOKHO COXPaHWUTb B
OZHOM MK ABYX bainax ONOPHbIX CUTHAIOB B ocumanorpade. Mocne aToro onopHbIn
CUMHaN MOXKHO 0TOBPa3nUTb M CPABHWUTL C APYTMMU CUTHANAMMK. TONIbKO OMH OMOPHBbIN
CUIHaN MOXHO 0TOBPa3UTb OIHOBPEMEHHO.

EC/1M OMOPHBIM CUrHAIaM Ha3HauYeHbl My/IbTUTIEKCMPOBAHHbIE PYYKM (MPW HaXKaTMK
KHornKku [Ref] ONOpH. ropuT MHAMKATOP CNEBA OT 3TOM KHOMKM), C MOMOLLBIO 3TUX PyYeK
MOKHO M3MEHATb MacLUTab M NOMONKEHME OMOPHbIX CUTHAM0B. MOMXKHO TaKxKe
PerynpoBaTh UCKAXKEHWSA OMOPHbIX CUrHaNoB. JlaHHble 0 MacliTabe, CMeLeHnn 1
MCKaXKeHMAX ONOPHOro CMrHana Npu HeobXoAMMOCTM MOKHO MPOCMaTPUBATL Ha
avcnnee ocuuanorpada.

CUrHabl aHaNOrOBbIX KaHa10B, MaTeEMaTUYECKMX GYHKLMI MM ONOPHbIE CUrHANbI
MOKHO COXPaHUTb B $ain ONopHbIX CUrHanoB Ha USB-HakonuTesne. ®aiin onopHoro
CWUrHasa, CoXpaHeHHbIN Ha USB-HakonuTene, MOXHO BOCCTaHaB/IMBATb B OAMH U3
balinoB ONOPHbIX CUTHANOB.

CoxpaHeHue curHana B Gpalin onopHOro curHana

1 HaxmuTe kHoMKy [Ref] OnopH., 4TOHbI BKIHOUNUTL ONMOPHbLIE CUTHAbI.

KEYSIGHT

TECHNOLOGIES
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6

OnopHble cUrHabl

YnaneHue daiina

OMopHOro
curHana

2

B meHto "OnopHbI cMrHan" HaxmuTe NporpaMmmHyLo KHoMKy OTo6pasuTb ONOpH. 1 C
NOMOLLIO PYYKM BBOAA BbibepuTe daitl ONOPHOro CMrHana, KOTopblit HEOBXOAMMO
0T06pPa3nTb. 3aTEM HaAKMMTE PYYKY BBOAA MM CHOBA HAXKMMUTE NPOTrPaMMHYIO
KHOMKY OTO6Pa3nTb ONOPH., YTOObI BbIBECTU Ha AMCMIeH BbIGPaHHbINA y4acToK
OMOPHOrO CUrHasa.

HaxmunTe nporpammHyto KHOMKy MCTOUHMK 1 C NOMOLLbIO PyYKM BBOAA BbibepuTe
MCXOAHbIN CUTHAA.

HaxmunTe nporpammHyto KHomnky CoxpaHuTb B R1/R2, 4ToObl COXPaHWUTL CUMHA B
dann onopHoro curHana.

OnopHble CUTrHanbl ABNAKOTCA IHEProHEe3aBUCUMbIMM — OHW COXPAHAKOTCA AarKe nocne
BbIKTIOYEHUA NUTAHUA NN BbINO/THEHUA HaCTpOVIKVI NO YMO/ZI4aHUIO.

N

HaxkmmTe kHonky [Ref] OnopH., 4ToH6bI BKAOYNTL ONOPHbIE CUTHAbI.

B meHto "OnopHbI cUrHan" HaxXmmTe NPOrPaMMHYLO KHOMKY OMOPH. 1 C MOMOLLbO
PY4YKM BBOAA BblibEpHTE HEOOXOAUMbIN Daitn ONOPHOro cMrHana.

HaxmuTe nporpammHyto KHonky Yaaautb R1/R2, 4To6bl yaanuTs Gain onopHoro
cuUrHana.

OnopHble CUrHaAbl MOXKHO YAaAUTb, BOCCTAHOBMB 3aBOACKYHO HACTPOMKY MK BbINOAHWB
H6e30nacHyo 04UCTRY painos (cm. Maga 19, “CoxpaHeHne/sn. noyta/sbi30B
(HacTpoWKK, aKpaHsbl, AaHHbIe),” Ha cTp. 327).

OTobparXkeHne onopHOro CUrHana

136

1
2

3

HaxxmmTe kHonky [Ref] OnopH., 4ToHbI BKAOYNTL ONOPHbIE CUTHAbI.

B meHto "OnopHbIA cUrHan" HaxXMMTe NPOrpamMHY KHOMKY OMOPH. 1 C MOMOLLbHO
py4KM BBOa BbibepunTe HE0HX0ANMbIV Galin ONOPHOTO CUrHaNa.

3aTem HaXXMUTe NporpammHyto KHOMKy OROPH. elle pas, 4Tobbl
BK/IOUMTH/OTKNOUNTL OTOBPAKEHUE ONOPHOrO CUTHANa.
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OnopHble curHansl 6

OnopH

CoEwr

WCTouHKE
1

TonbKo ognH OI'IOprIVI CUTHAN MOXXHO OTO6pa3MTb O4HOBPEMEHHO.

OnopHble cUrHanbl Bceraa oTobpakatoTca B BUAE BEKTOPOB (TO eCTb B BUAE NUHUIA
MEMAY TOYKaMM AaHHbIX CUrHaNa), Takoe M306paXKeHne CUrHa 0B MOXKET OTANYaTLCA OT
To4YeuyHoro (ecam ata onuma AOCTyMNHa Ha ocumanorpade).

Cm. Takke ¢ “OTtobpaxkeHune nHbopmaumm o6 onopHom curHane" Ha cTpaHuue 138

N3meHeHne macliTaba 1 NonoxKeHna OMOPHbIX CUTHA/OB

1 VY6eauTecs, UTO MyIbTUNIEKCMPOBAHHbBIE PYYKM MacLiTaba 1 NMONOKEHWS BbilE U
HWKe KHomKu [Ref] ONOpH. HacTpoeHbl AnA ONOPHbIX CUTHAOB.

Ecnm cTpenka cnesa oT kHonku [Ref] ONOPH. He ropuT, TO HaMMUTE 3Ty KHOMKY.

2 HactpoliTe macluTab ONMOPHOro CUrHaa C MOMOLLbIO BEPXHEN
MYIbTUNIEKCUPOBAHHOM PYYKM.

3 [n1A HacTPOWMKM NONOMKEHMA OMOPHOTO CUTHANA UCTIOb3YNTE HUMKHIO
MYNbTUMIEKCUPOBAHHYIO PYUKY.
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6  OnopHble curHanbl

PerynmpoBKa MCKaXKeHWIM ONOPHOro CUrHana

Mocne 0TobpaXkeHWs OMOPHbBIX CUTHAN0B MOKHO OTPErYIMPOBATL X MCKAXKEHUA.

1 OtobpaskeHne HeobXoAMMOro ONopPHOTro curHana (cm. “OtobparkeHne onopHoOro
curHana" Ha ctpaHuue 136).

2 HaxXmuTe NporpammHyto KHoOmMKy UCKaxKeHue 1 C NOMOLLbIO PyYKM BBOAA
OTPEryMpyinTe NCKaXKeHWa ONOPHOro CUrHana.

OTobpaxkeHne nHpopmaumm o6 ONOPHOM CUrHane

1 HaxkmuTe kHonKky [Ref] OnopH., 4TOH6bI BKAOUNTL ONOPHbIE CUTHAbI.
2 B MeH0 OMOPHOTO CUMHANA HaXKMUTe NPOrpammMHyLo KHomnKy MapameTpbl.

3 B MeHI0 NapameTpoB ONOPHOTO CUrHaNA HAaXKMUTE MPOrPaMMHYI0 KHOMKY CBeAeHuA
0 Aaucnnee, 4TOObI BKAOUUTL MK OTKAHOUUTL OTOBpakeHue MHGopMaLmMmM 06
OMOPHOM CUTHaNe Ha 3KpaHe ocumanorpada.

CoxpaHeHne/Bbi30B $paina0B ONoOpPHbIX CUrHanoB Ha USB-HakonuTenb u ¢
USB-HakonuTens

CUWrHasibl aHaOrOBbIX KaHA/10B, MaTEMATUYECKMX GYHKLMIA MM ONOPHbIE CUTHANbI
MOKHO COXPaHUTb B daln onopHbIX curHanos Ha USB-HakonuTene. Cm. “CoxpaHeHune
daiinoB onopHbIX curHanos Ha USB-HakonuTenb" Ha cTpaHuue 334,

®aiin ONMOpPHOro CUrHasia, COXpaHeHHbIN Ha USB-HakonuTene, MOXXHO Bbi3biBaTb B OAMH
13 GpainnoB ONOPHBIX CUrHaNoB. Cm. “BoccTaHoBNeHMe $aitIoB ONMOPHBIX CUTHA/IOB C
USB-Hakonutena" Ha cTpaHuue 339.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

/7 UndppoBsble KaHanbl

MoaxntoyeHne LUbPOBbIX NPOBHMKOB K TecTUpyemomy yctporictay / 139
MonyyeHune curHanos no umbposbim KaHanam / 143

OtobparkeHue undpoBbIX KaHaioB ¢ NoMoLLbio GYHKLMM aBTOMacluTaba / 143
MHTepnpeTauua curHana Ha uuoposom gucnnee / 144

BKAtoUYeHMe 1 BbiKAtoYeHMe Bcex LMbpoBbIX KaHanos / 146

BKAtoueHue 1 BbIKAOYeHMe rpynn KaHanos / 146

BKAOYEHME U BbIKAOYEHWE 0AHOro KaHana / 146

MN3meHeHne pasmepa oTobparkeHna undpoBbIx KaHanos / 145

MN3meHeHne nonoxKeHus uudposoro KaHana / 147

M3meHeHMe nornyeckoro nopora unbposbIx KaHanos / 146

OTobparkeHne uMdPOBbIX KaHaN0B KakK WKHbl / 148

YeTKoCTb cuUrHana undppoBoro KaHana: UMneaaHc 1 3asemneHne npobHuka / 151

B 3T0M rnaBe onmcbiBatoTcAa Cnocobbl MCNOIb30BaHMA LMOPOBLIX KaHaN0B
ocumanorpada cmellaHHbIx curHanos (MSO).

Lndposble KaHanbl 3aa4eicTBOBaHbI B Mogenax MSOX3000T cepuun X n DSOX3000T
cepumn X, Ha KOTOPbIX yCTaHOBAEHa AnLEeH3MA 0bHoBAeHMA MSO.

MoaKkntoudeHne LMPPOoBbIX MPOHOHMKOB K TECTUPYEMOMY YCTPOMCTBY

1 Mpu HeobxoaAMMOCTH OTKAOUUTE NoAady NUTaHMA Ha TECTUPYEMOe YCTPOMCTBO.

OTKAtOYEHME NUTaHWA TECTMPYEMOrO YCTPOMCTBA NPeaoTBPaTUT BO3SMOXKHbIE
NoBPEXAEHMA B pe3ynbTaTe C/1y4aliHOro 3ambikaHna AByX Lenei Npm noaxkModYeHnm
nNpobHMKoB. MuTaHme ocumnaorpada MOXKHO He OTK/IKOUYATb, Tak Kak Ha NPOBHUKK
HanNpsKeHWs He nojaerca.

KEYSIGHT

TECHNOLOGIES
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7 Uudposbie KaHanbl

2 NMoakntoumTe Kabenb UumMdpoBoro NpobHmKa K pazbemy DIGITAL Dn — DO Ha
ocupmnnorpade cMmelaHHbIX curHanoB. Kabenb umdpoBoro npobHMKa cHabxeH
Pa3beMOM, U MOTOMY MOAKIUUTL €r0 MOXKHO TOJIbKO OAHUM crocobom. OTKAYaTb
nuTaHne ocumnnorpada He Hy»KHO.

A Kabenb NpobHUKa LMPpPOoBbIX KaHA/0B

C ocumnnorpadom cmellaHHOro CUrHana caeayet UCNo/b30BaThb TO/IbKO BXOAALLMWIA
B KOMMJIEKT MNOCTABKW JIOTMYECKUIN NPOBHUK 1 Habop npucnocobneHunii Keysight
(cm. pasgen “OoctynHble npucnocobneHma"” Ha cTpaHuue 392).

3 C nomolublo 3axBaTa NPOBHMKOB MOAKIOUMTE Kabesib 3a3eMIEHUA K KaskaoM rpynne
(Mozynto) kKaHanoB. Hannume 3a3emneHns NoBbIWAET YETKOCTb NOCTYNAtOWLEro Ha
ocupanorpad curHana, yTo obecnednBaeT TOUHOCTb U3MEPEHUIA.
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Channel
Pod Ground\

Circuit
Ground

4 [loaKntounTe 3axBaT K OAHOMY M3 Kabenel NpobHUKa. (419 ACHOCTM Ha PUCYHKe
OTCYTCTBYIOT Kabenn Apyrnx NpOBGHUKOB).

b Grabber

5 TMoakrNtounTe 3aXBaT K y3/1y Lenu, KOTOPY HeEOBX0AMMO NPOTECTMPOBATb.
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7 Uudposbie KaHanbl

6 MMpu M3MepeHMM BbICOKOCKOPOCTHbIX CUIHAN0B, MOAKMOUNTE K Kabesto NpobHMKa
Kabesib 3a3eMNEHUA, NOAKUMTE K Kabeslto 3a3eMN1eHna 3axXBaT, 3aTeM NpUKpenmTe
3aXBaT K 3a3eM/IEHMIO TECTMPYEMOrO YCTPOMCTBA.

Grabber

7 BbINONHANTE 3TU WarM, NOKa He NOAKAOYMTECH KO BCEM npegcrasnarowmm nHTepec
TOYKaM.

142 Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCMAyaTaLmm



Undposble Kanansl 7

Signals

Groun

[MonyyeHne cnurHanos No UMGPOoBbLIM KaHanam

Mpu BKAKOYEHMM C NOMOLLLIO KHOMKK [Run/Stop] Myck/cron unu [Single]
OAHOKPaTHbINM 3anyCcK ocumnorpad nsydaeT BXOAHOE HaMNPSXEHNE Ha BXOAE KaXKaoro
npobHmKa. Mo HacTynaeHnM YCA0BMIM 3amycKa NPOMCXOANT 3aMycK ocuuanorpada, v
noly4eHHble JaHHble 0ToBpakatoTcs Ha AnUcnee.

Bcaknin pas, koraa ocumnnorpad otbmpaeT npoby Ha UMPPOBOM KaHane, BXOAHOE
HanpsKeHMe CPAaBHMBAETCA CO 3HAYEHMEM IOTMYECKOTO NMopora. EC/iM 3To HanpakeHue
NpeBbILAET NOPOr, TO B NamsATh Npobbl coxpaHaeTca 3HayeHume "1", ecam HeT, T0 "0".

OTobparkeHne UMPpPoBbLIX KaHa/I0B C MOMOLLLIO PYHKLMM aBTOMacLTaba

Korga curHanbl NoAKAouUeHb! K LdpoBbIM KaHanam (npu sTom HeobxoamMmo
06A3aTe/IbHO NOAKYNTL 3a3eMAAtoLLIME Kabenn) C NOMOLLI0 aBTOMacLTabupoBaHms
BbINOHAETCA ObICTPaA HaCTPOMKa M oTobpaxKeHne LMGPOBbIX KaHaNoB.

e Haxkmute kHomnKy [Auto Scale] ABTomacwiTtab, 4To6bl BbINOAHWUTL HLICTPYHO
HaCTPOWKy npubopa.
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Puc. 21 Mpumep. ABTomMacluiTabupoBaHue LMbpPOBbIX KaHaNoB (TONbKO AN Mmoae-
neit MSO)

OTobpasaTca Bce UMdpPOBbIE KaHabl C aKTUBHbIM CUIHaNOM. Bce UundpoBble KaHabl, Ha
KOTOPbIX OTCYTCTBYET aKTUBHbIN CUTHas, ByayT BbIKAOYEHbI.

e [1na oTmeHbl 3¢pdeKToB aBTOMacWTabnpoBaHmMs nepes Haxkatuem ntbon aApyroi
KHOMKM HaXKMUTE NPOrpaMMHYyI0 KHOMKy OTMeHUTb ABToMacLuTab.

370 yaobHO B TOM C/yyae, Koraa kHomnka [Auto Scale] ABTomacwiTab HaxkaTa ciyvanHo
WM HACTPOMKM, BbIBpaHHbIE C MOMOLLbIO aBTOMAacCLUTabMpoBaHusa, He noaxoaaT. Mpu
3TOM ocuminorpad BEpHETCA K MpeXHUM HacTpokam. Cm. Takxke: “MpuHumnn gencrema
aBToMacwTabupoBaHua" Ha cTpaHuue 37.

[Onsa Bo3BpaTta Nnpnbopa K 3aBOACKMM HAaCTPOMKaM MO YMONHAHMIO HAKMMUTE KHOMKY
[Default Setup] (Hactp.no ymonuaHuio).

MHTepnpeTauma curHana Ha umdposom aucnnee

144

Ha npuBeaeHHOM HUMNKE PUCYHKE NMOKasaH TUMNUYHBIN AMCnAel, 0TobpaatoLmii
undpoBbIe KaHasbl.
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Bpemsi/  Bpewms Pexum 3anycka Tun
AeneHve 3adepXKn UMM COCTOSIHME  3arycka U
. \ 3arnycka NCTOMHUK

WaeHTndukaTopsl
LUMdpPOBbIX
KaHanos
MHgukaTopbl
h ~aKTUBHOCTMU

Pasvep  BknwoueHue/  BknoueHue/ KHonka meHto
curHana  BbIKMOYEHWE  BbIKMOYEHNE "Mopor"
OTAENbHbIX rpynn
KaHarnos KaHanos

NHamkaTop  Ecam BKAOYEH KaKoM-1nbo umdpoBOoi KaHas, B CTPOKE COCTOAHMA BHM3Y 3KpaHa byaeT
aKTUBHOCTM  MOKa3aH MHAMKATOP aKTUBHOCTU. LIMGPOBOI KaHan MOMKET HaXOAMTbCA B MOCTOAHHO

BLICOKOM (), MOCTOAHHO HN3KOM (m) MM NepeKt4aeMOM /TOTMYECKOM COCTOAHNUM ?).

N3meHeHne pazmepa oTobparkeHns LMdPOBbIX KaHa/108B

1 HaxkmuTe kHonKy [Digital] Undpos.

2 HaKMuWTe NporpammHyto KHoMKy pasmepa (o JL ﬂ_), 4yTODbI BbIOPATL PEXMM
oTobparkeHns UMPPOBbIX KaHaI0B.

MapameTp pasmepa NO3BOASET YBEANYMBATL A1 YA400OCTBA NPOCMOTPaA pasmep
UMbPOBbIX OCLMANOTPAMM MO BEPTUKANMN UMK CHUMATD UX.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 145



7
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BKAtoueHme 1 BbIKAOYEHNE O0AHOTO KaHaJia

Korpa otobpasutcs meHto "LndpoBoi KaHan", noBepHUTE pyyKy BBOAA M BbibepuTe
BO BCM/IbIBAIOLLEM MEHIO HYXKHbIV KaHa.

HaykMWTe py4Ky BBOAA MM MPOrPaMMHYIO KHOTKY, PacroIoXeHHYo cpasy nof,
BCM/bIBAIOWMM MEH!0, YTOObI BKIOYWUTb UK BbIKNOUMTL BbIOPAHHbIN KaHa.

BKAtoueHne 1 BbIKIOYEHME BCEX LI,VICI)pOBbIX KaHa/10B

1

HaxmuTe kHonKy [Digital] Undpos., utobbl BKAOUYNTL OTOOpaXKeHWe ULUPPOBbLIX
KaHanoB. Haa nporpaMmHbIMKM KHOMKaMKM 0Tobpasntcs meHio "Lndposoit kaHan".

Ecan HYXKHO OTKANOUYKTL UMdPOBLIE KaHasbl, @ MeHto "LindbpoBolt kaHan" elle He
oTobparkaeTtca, To ANA BbIKAYEHUA LMOPOBbIX KAHAN0B CeayeT ABaXKAbl HaKaTb
KHonky [Digital] ugpos. Mpn nepsom HaxkaTum oTobpasmtca meHto "Lindposol
KaHan'", npu BTOPOM OTKAtOYATCA LUMbPOBbIE KaHasbl.

BKkAtoueHue 1 BblKAOYEeHNE rpynn KaHanios

Mp

Ecnv meHto "Undposoit kaHan" elle He oTobpakaeTcs, HaxkmuTe KHonKy [Digital]
Undpos. Ha 1MLLEBOM NaHENN.

HaskmuTe NporpaMmHyto KHOMKY BbIKAOUYUTD (M1 BKaounuTtb) o1 rpynnsl D15 — D8
nnv ana rpynnsl D7 — DO.

M KaXO0M HaXaTuUM 3TOWM NPOrpaMMHOI KHOMKM NepPeKIoYatoTcsa ee pesMmbl

BknroueHue 1 BoikntoueHue.

I3ameHeHMe normyeckoro nopora UMdpPoBbIX KaHaNoB

146

HaxmuTe kHonKy [Digital] ludpos., utobbl nepeiitn 8 meHto "Lndposoit kaHan".
Haxkmute nporpammuyto kHonky Moporu.

HaxmuTe nporpammHyto KHonky D15 - D8 unun D7 - DO, 3aTem Bbibepute oaHy 13
npeaycTaHOBOK JIOrMYECKMX CXeM UK 31eMeHT Monb3oBaTtenb, YTobbl 334aTb
cobcTBEHHOE 3HaYeHWe nopora.
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Jlornyeckue cxembl MoporoBoe HanpaXkeHue

TTL +1,4B
CMOS +2,5B
ECL -1,3B
Monb3oBaTtenb nepemeHHbIn, ot -8 B 1o +8 B

YCTaHOBNEHHBIN MOPOr NPUMEHAETCA KO BCEM KaHanam BbibpaHHoM rpynnbl D15 - D8
nnn D7 - DO. Mpu sKenaHUM ANA KaxkO0oW M3 ABYX IPYNM KaHaA0B MOXKHO YCTaHOBUTb
pa3Hble MOPOroBble 3Ha4YeHMA.

3HauyeHun, NpeBblWatoLLMe YCTaHOBAEHHbIN NOPOT, ABAAIOTCA BbICOKMMM (1), a He
[OOCTUrHYBLUME YCTAHOBIEHHOrO Nopora — HM3kumu (0).

Ecnun nporpammHan KHonka Moporu yctaHosaeHa B NonoxeHne Nonb3oBaTenb,
Ha)KMUTE NPOrpaMmHyto KHonky Mosib3oBaTenb 417 HYXKHOM rpynmbl KaHaN0B, 3aTEM
NOBEPHUTE PYyYKy BBOAA, YTOObLI YCTAHOBWTbL SIOTMYECKMIM Nopor. s Kaxaom rpynnbl
KaHaNoB MMeeTCA CBOA KHoMKa Monb3oBaTenb.

VI3meHeHue nonoxkeHma umMdpoBoro KaHana

1 VYbeauTech, UTO My/IbTUMIEKCUPOBAHHbIE PYYKM MaclUTaba v NMOOKEHMWSA BbIlLE U
HMXXe KHOMKW HAaCTPOEeHb! 418 LMOPOBbLIX KaHaN0B.
Ecnu cTtpeska cnesa oT kKHomku [Digital] LludpoB.. He ropuT, TO HaXKMUTE 3Ty KHOMKY.

2 BbibepuTe KaHan C NOMOLLBIO MY/IbTUNNEKCMPOBAHHOW pPyyKM BblBOpa.

Bbl6paHHbI§I CnrHan noacsevymnMBaeTCA KPaCHbIM.

3 MNepemecTuTe BbIBPAHHbIN CUrHAM C MOMOLLBIO MY/IbTUIMNEKCMPOBAHHOM PYYKM
NONIOXKEHMS.

Ecnv oamH curHan KaHana NnomeLlaeTcs MOBepX APYroro, TO 3Ha4YeHne nHAMKaTopa
Ha 1eBOM GPOHTE OCLMAIOrPaMMbl M3MeHUTCS ¢ Dnn (rae nn —3To HoMep KaHana 13
oAHOW nUAn AByx UuMdp) Ha D*. 3Hak "*" 03Ha4YaeT B3aMMHOE HaNOKEeHME HECKOIbKMUX
KaHanoB..
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LindpoBsbie KaHanbl

OTobpakeHne LMPPOBbIX KAHANOB KaK LLUMHbI

148

Lindposble KaHaNbl MOXKHO rPYNNMPOBaTb M 0TOOPaKaTh B BUAE LMHbI. 3HaYeHne
KaXKA0M WKHbI OTODPAKAETCA B HUMKHEN YacTW AMCMIEA B WECTHAAUATEPUYHOM MU
ABonYHOM dopmaTe. MOXHO co3aaTb He Honee ABYX WNH. YTOObI CKOHPUIYpPUPOBaTL U
0T0bpPasnTb Kaxkayto WuHyY, HaxkmuTe kHonky [Digital] LiudpoB.. Ha nvuesoi naHenu.
3aTem HaXXmMuTe nporpammHyto KHonky LLnHa.

enio "Lindpaseie kaHane" ; 1181 T31% o |1

~ n n Brawunte Brikntioumnte Mopor. Yposru LUy

+
' 015 - D& 07 -D0 - 4L

BbibepuTe WKHY. YTOObLI ee BKAOUYNUTL, MOBEPHUTE U HAXKMUTE PYYKY BBOAA UM
Ha)X}MWTE NPOrpammHyio KHonky WnHa 1/WuHa 2.

C nomoLLblo NporpammHolt KHomku KaHan v pyykin BBOAa BblbMpaiTe oTaesbHble
KaHa/bl, YTOObI BKAOYMTb UX B LUMHY. BbiBOP KaHaN0B MOMKHO OCYLLECTBAATD,
MOBOPaYMBaAA M HAXKMMasA PYYKy BBOAA MM HAKMMAA NPOrpaMMHYIo KHOMKY. Kpome
TOro, 4tobbl 06aBUTL B KaXKAYHO WMHY UM UCKAOUUTL U3 Hee rpynny 13 BOCbMM
KaHa/10B, MOXHO TaK¥Ke Ha)aTb NPorpammHble KHoMKu BbibpaTb/OTMmeH. Bbi6op
D15-D8 1 Bbibpatb/OTMmeH. Bbi6op D7-DO.

Menr "Lindpoean wuHa" ; 1181 T31% o |1

Wana K aHa ] 3 Otmen. Beibiop OcHoBaHWe

t LWkHal I 15 - D8 07 - 0o

Ecnum ancnnei WnHbl abCoNOTHO NYCT, NONHOCTLIO BENbIM UM Ha Hem OTobparkaeTcs
cTpoka "...", ona oTobparkeHns AaHHbIX CAeayeT YBENUUYNTb KOIPOULIMEHT Pa3BEPTKU
MM 0ToBPa3UTb 3HAYEHMA C MOMOLLIO KypCopoB (cM. pasgen “Mcnonb3oBaHue
KYPCOPOB AN CYMUTbIBAHMA 3HAYEHWUI WKHbI" Ha cTpaHuue 149).

MporpammHas KHornka OCHoBaHMe Mo3BO/IAET BbIOPaTb OTODPAKEHNE 3HAYEHMIA WNHbI
B WECTHaALATEPUYHOM MM ABOMYHOM dopmaTe.

LnHbI 0T06pa>1<ar0Tcn B HMXHEMN YyacTn gucnnes.
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Pat B1

Kroru

- 1111 1111 po 1.

8] we

3HAYeHMA WIKHbLI MOTyT OTO6pa)+<aTbCﬂ B WecCTHaauaTepPUYHOM AN OBONHHOM d)op/v\aTe.

Mcnonb3osaHne  CunTbiBaHME 3HAYEHMA LIMDPOBOWA LMHBI B OO0 TOYKE C MOMOLLLbIO KYPCOpoB
KYPCOPOB ANA 1 BynioyuTe Kypcops! (Haxas KHoMKy [Cursors] Kypcopbl Ha AMLEBOi naHenu).
CYMTbIBAHMSA

3HAUEHMI WuHel 2 HaXMmKUTE NPOrpammHyto KHOMKY PeMM KypCcopoB 1 M3MEHUTE PEXMM Ha

LLlecTHaguaTepuuHbIit 11V [JBOUYHBIN.

3 HaxkmuTe nporpammHyto KHonKy MCTOUHUK 1 BbibepuTe 3HaveHune WnHa 1 nan
WuHa 2.

4 C nomoLwbto py4KkM BBOAA M NPOrpamMmMHbIX KHOMOK X1 1 X2 nomecTute Kypcopsbl B
TOYKaX, B KOTOPbIX HEOOXOAMMO CHUTATb 3HAYEHUA LLINHDbI.
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Kypcop X1
Kypcop X2 —
3HayeHns —— @
LUMHBbI

cToMHKE 3 | EnuHMuE

Wunal -

/

YcTaHoBKa Ang pexvma Bbi6op B kayecTBe UCTOYHUKA 3HaveHus WnHbI
KypcopoB 3HayeHus "[BONYHbIN" WKWHbI 1 UNK WKWHbI 2 B MeCTax KypCcoposB,
unun "lWecTHaguaTtepnyHbin” NMoKasaHHbIX 340ecCb

OTobparkeHne  3HauYeHUs WKH TaKKe 0TobparKatoTca NP UCMOAb30BaHNM GYHKLIMM 3aMycKa no
3HaYeHWn WwuH  WwabnoHy. HaxkmuTe KHoNKy [Pattern] LLa6noH Ha nnLLeBOM NaHenun, YTobbl OTKPbLITb
npuM  MeHto "3anyck no wabnoHy", M 3HaYeHMs WKHbI 0TODBPaA3ATCA cnpasa Hag,
MUCMONb30BaHMM  MPOrPaMMHbBIMUK KHOMKaMMU.

3anycka no

WABAOHY Ecnv HEBO3MOMKHO OTOOPA3UTb 3HAYEHMA LWMHbI B LIECTHaAUaTepPUYHOM dopmarTe,

BMECTO Hero otobpasutca 3Hak gosnapa (S). 3To NPOUCXOAMT, Koraa B OnucaHum
~n

1WabnoHa 0OA4HO UM HECKONBLKO "Be3pasiuHbIX COCTOAHMI" (X) CKOMBUHMPOBaHDI C
HU3KUM (0) 1 BbICOKMM (1) NOTMUYECKMMUN YPOBHAMM UM KOTAa B HETO BK/IKOYEH

WHAMKATOP nepexoaa - nepeaquit dpoHT (&) nan 3aaHuit dpoHT (). Baiit, cocTonwmit
TONbKO M3 He3pasNNYHbIX COCTOAHKM (X), 0TOBPa3nNTCA B LIMHE KaK BespasimyHoe
coctosiHme (X).
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Lindpoete Whanal
1110 BB

OnpenéneHme OTo6pa>KaéMb|e 3HayeHns 3HayeHus

wabnoHa 3HAYEHUs! LWINHBI  aHaroroBoro undpoBoro

3anycka KaHana B MecTe kaHana B
Kypcopa MecTe Kypcopa

JononHuTenbHble cBeAeHMA O 3anycke no wabnoHy cm. B pasgene “3anyck no
wabnoHy" Ha cTpaHuue 187.

YeTKOCTb CUTHaNa UMPPOBOro KaHana: MMneaaHc 1 3a3emaeHune
NpobHMKa

Mcnonbsys ocumnnorpad CMELaHHOro CUrHaaa MOKHO CTO/IKHYTLCS C Npobaemamm,
CBA3aHHbIMM C M3MepeHnem nNpobHMKamu. CyLLecTByeT ABe KaTeropum Takux npobaem.
370 Harpyska npobHuMKa 1 3a3emsieHre NpobHuKa. Kak npasuio, npobaembl, CBA3aHHbIE
C Harpy3Koi NpobHKKa, BAMAIOT Ha TECTMPYEMOe YCTPOMCTBO, TOr4a Kak npobiembl ero
3a3eMJIeHMS — HA TOYHOCTb A@HHbIX, NOy4aemMblx CPeACTBOM M3MepeHnsa. KOHCTPYKLMS
NPOBHMKOB CBOAWT NEPBYIO K MUHUMYMY, TOTA@ KaK BTOPYHO HEC/NIOKHO Pa3peLlnTs,
O0/KHBIM 06Pa30M BbINO/HAA NPOLEAYPbl MSMEPEHMS.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 151



7 Uudposbie KaHanbl

Bxo4HOM MmneaaHc

Jlornyeckne NPOBHUKM — 3TO NACCUMBHbIE NPOBHMKM C BbICOKMM YPOBHEM BXOLHOTO
MMMNesaHca U LUMPOKOW NoA0CoM nponyckaHua. OBbIMHO NPW UX UCMONb30BAHMM
HaboLaeTca HeKoe 3aTyXaHWe CUrHana, NocTynatoLlero 8 ocumnnorpad, Kak npasuno,
Ha yposHe 20 ab.

Kak npasuio, BXoA4HOM MMMeaaHc NpobHMKa YKa3biBaeTCA MCXOAA U3 ero napannenbHom
€MKOCTW M CONPOTUBAEHMA. 3HaYEHWNe CONPOTUBNEHUSA CKNaablBaeTCA 13
COMPOTUBAEHMA HAKOHEYHMKA 1 BXOAHOrO CONPOTUBAEHNA CPEACTBA M3MEPEHUA (CM.
cneayoLWmMii pUCYHOK). EMKOCTHOE COnpOoTUB/IEHWE — 3TO COMPOTUBAEHME
nocneaoBaTesIbHO NOAKMOYEHHbIX KOHAEHCAaTOpa HaKoHeYHMKa 1 kKabena natoc
€MKOCTHOE ConpoTMBaeHMe Npnbopa B Napanienn ¢ NapasMTHON EMKOCTbIO Ha 3eMIt.
XoTs B pesynbTaTe NoaydYaeTca ToYHaA pacyeTHan Cxema BXOAHOro MMmneaaHca
NPOBHMUKA 418 NOCTOAHHOMO TOKA U HU3KMX YacToT, bosiee NoAe3HOM ABNAETCA CXemMa
MMMNeaHCca Ha BXO/e BbICOKOYACTOTHOMO NPOBHMUKA (CM. CAedyoWwmnini PUCYHOK). B aToM
BbICOKOYACTOTHOWM CXeme NPUHMMAaETCA BO BHUMAHUE YNCTOE EMKOCTHOE
COMPOTUBAEHME HAKOHEYHMKA Ha 3eM/1I0, @ TaKKe Nocae0BaTe/lbHOe CONpPOoTUBAEHNE
HaKOHeYHWKa 1 XapaKTepHbI umneaaHc Kabena (Z,).

A

—— 85pF 100 kQ

v v

Puc. 22 JKBMBANEHTHAA CXeMa /1A NOCTOAHHOIO TOKAa M HU3KOYACTOTHOrO NPOHHU-
Ka
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250 Q 75 pF

=

—_— 1pF 100 k& 150 Q

v

Puc. 23 JKBMBaNEHTHAA CXxemMa A/19 BbICOKOYACTOTHOTO NPOBHUKA

Ha aTux ABYX pUCYHKax NpeacTaBNeHbl PacHETHbIE CXeMbl UMNeAaHca ANA AaHHbIX
moaenei. CpaBHMBasA ABE 3TW CXEMbI, MOXXHO 3aMETUTb, YTO U Nocaea0BaTebHOE
CONPOTMBAEHNE HAKOHEYHMKA, M XapaKTePHbIM UMNeaaHc Kabens 3HayuTeNnbHo
YBEMNUMBAIOT BXOAHOM MMMNeaaHc. Mapa3nTHas eMKOCTb HaKOHEUYHMKA, KaK NpaBuio,
HeBbicoKas (1 Nd) ycTaHaBAMBAET Ha AMarpamme MMNeaaHca KOHEYHYo TOYKyY
npepbIBaHUA.
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100k +
10k A High
Frequency
8 Model
e 1k +
©
°
8
£ Typical
= 100 + Model
10 +
1 . . . . .
10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz
Frequency
Puc. 24 3aBUCMMOCTb MMMeZaHca OT YacToTbl AJ/18 CXeM Lenn NpobHMKoB 0bomx
moaenemn

Jlornyeckme NPoBHUKM NpeacTaBieHbl MOKa3aHHbIM Bbllle rPadUKOM BbICOKOYACTOTHOM
mozenun. OHu pa3paboTaHsbl ¢ Lebio obecneveHma HanboNbLLIEro BOSMOXKHOMO
nocnefoBaTe/IbHOrO CONPOTUBAEHNA HAKOHEYHMKA. MapasnTHanA eMKOCTb Ha 3eM/1t0
CBOANTCA K MUHMMYMY 32 C4eT 0COB0M KOHCTPYKLMM y3/1a HAKOHEYHMKA NPOBHMKA. Mpwn
BbICOKMX YacToTax 3To obecnevmBaeT MakCMMabHbI BXOLHON MMMeAaHC.

3azemneHne npobHMKa

3asemnieHne NpobHMKaA — 3TO NyTb BO3BPATA TOKA OT NPOHHMUKA K MCTOYHUKY, MMEIOLWNIA
Manblit umneaaHc. Mpu BbICOKMX YacTOTax YBEJIMYEHWNE NPOTAKEHHOCTM 3TOFO NyTK
CO3/aeT BbICOKOe CMHPa3HOe HanpaxeHue Ha Bxoae NpobHuka. CornacHo
npuBeAeHHOMY Aasiee ypaBHEHMIO, CO3AaHHOe HanpaxeHne paboTaeT, Kak eciu bl
3TOT NyTb BbI7 MHAYKTOPOM.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Undposble Kanansl 7

y =14

dt

CneactBmem NoBbIWEHWS MHAYKLUMM 3a3emaeHuns (L), cuabl Toka (di) nnum cokpauieHma
BpemeHu nepeaum (dt) ctaHeT noBbileHWe HanpsaeHus (B). Koraa ypoBeHb 3Toro
HanpAXeHMA NPEBbICUT NOPOroBOe HanNpPAXKeHWe, 3aJaHHoe ANA ocumanorpada, 310
NPUBEAET K NOABNEHMIO NIOXKHbIX AaHHbIX U3MEPEHUA.

MpyY COBMECTHOM MCMNONb30BAHUM OAHOIO 333€MIEHUA HECKOBKMMM NPOBHMKaMM
BO3BPAT BCEro TOKa, MPOXOAALLErO MO NPOBHNKAM, BbIHYXAEHHO MPOMCXOAMT No
eMHOMY NYTWU MHAYKUMM TOro NPOBHMKa, 3a3eMIeHNe KOTOPOro UcnosbayeTcs. B
pesynbTaTe (CM. ypaBHEHMe Bbile) ciMna ToKa (di) Bo3pacTaeT, U B 3aBUCMMOCTM OT
BpemeHm nepegaym (dt) cuHGasHoe HanpaXeHne MOXKET BO3PACTM 10 YPOBHS,
BbI3bIBatOLLErO GOPMMPOBAHME NIOKHbBIX JAHHbIX.

Probe 1 < Zin ()
i1
L (GND) l
Probe — Vn (Common Mode)
Ground $ /Zy\ IrHlgHe— T
i2"'in
Probe 2 <t Zin ( )
in
Probe N < Zin ( )
Puc. 25 Cxema ¢opMUPOBaHUA CUHDA3HOIO BXOAHOTO HaMNpAXKeHUn
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LindpoBsbie KaHanbl

Momnmo GopMMPoBaHMA CUHGA3HOTO HAMPAKEHMS NPU YAJMHEHUM NYTM BO3BPaATa
yepes 3a3eM/IEHME CHUKABTCA YETKOCTb MMMY/1IbCOB, MCMYCKaeMblX CUCTEMOM
NpobHMKOB. Bpems HapacTaHWsa yBEIMYMBAETCA, U, TaK KaK MHAYKTMBHO-MKOCTHan
Lenb Ha Bxoae NPobHMKa He aemndupoBaHa, nosbilwaetca pesepbepauma. MocKoabKy
0015 UMDPOBbIX KaHaI0B 0TOBPAXKaoTCA PEKOHCTPYMPOBaHHbIE CUTHAMbI, pesepbepaumm
M NMOMEX Ha 3KpaHe HeT. M3ydyan ocumMANorpaMmmy curHana obHapyKunts npobiemsl
3a3eM/IeHMS HEBO3MOKHO. PaKTUUYECKM, CKOpee CBMAETEIbCTBOM TaKol Npobaembl
CTaHYT C/ly4aliHble MCKaKEHMA M NPOTUBOPEYMBLIE PE3YbTaTbl U3MEPEHMI AaHHBbIX.
[ns n3yyeHnsa pesepbepalmm  NOMEX 1Cro/ib3yITe aHaoroBbIe KaHasbl.

OnTMManbHble MeToAbl UIMEPEHUIA

Hannume nepemeHHsbix L, di 1 dt 3acTaBnaeT yCOMHUTLCA B AOCTaTOYHOM pe3epBe
TOYHOCTM HACTPOWKM M3mepeHus. [lanee npmMeeaeHbl PEKOMEHAALMK MO YCHelHOMY
NpoBeAeHNI0 N3IMEPEHNIA.

e Ecan xoTa 6bl 04MH KaHan rpynnbl LMdpoBbix KaHanos (D15-D8 n D7-DO)
ncnonbayeTca 418 cbopa AaHHbIX, TO Kabenb 3a3emaeHns rpynnel caegyet
NOAKMOUMTL K 3a3EMIEHUIO TECTUPYEMOTO YCTPOMCTBA.

¢ [pu cbope faHHbIX B YCIOBUAX MOBbILEHHOTO WYyMa, B ONOJHEHWe K Kabento
3a3eMeHuA rpynnbl CAefyeT UCNONb30BaTb Kabeb 3a3eMIeHNA KaXKa0ro TpeTbero
npobHMKa KaHana.

e [lpn NpoBeeHNN BbICOKOCKOPOCTHbIX BPEMEHHbIX M3MEpPEHUIt (Bpems HapacTaHue
MeHee 3 HC) caefyeT 3a4eMCcTBOBaTh Kabeb 3a3eMIeHMA KaXKa0ro NpobHMKa
uMdbpoBOro KaHana.

Mpw co34aHNN BbICOKOCKOPOCTHOM LIMGPOBOM CUCTEMBI CIeAyeT PaCCMOTPETb
BO3MOHOCTb CO3/1aHMA BblAE/IEHHbIX MOPTOB, HAMPAMYIO CBA3aHHbIX C MHTepdeincom
cmcTembl NPOHHUKOB Npmnbopa. ITo 0BNEMYUT HACTPOIMKY M3MEpPeHUA U obecneynT
NOBTOPAEMOCTb Npolecca cbopa KOHTPObHbIX AaHHbIX. Kabenb 16-kaHanbHOro
noruyeckoro npobHmka 01650-61607 n agantep npepbiBaHna 01650-63203 co3aaHbl
418 yA0OHOro NOAKAYEHMA K CTaHAAPTU3NPOBaHHbBIM 20-KOHTaKTHbIM pasbeMam.
JaHHbl Kabenb npeacTaBaseT cobol 2-MeTPOoBbIN Kabenb NPOOHMKA OrMYECKOTO
aHaNM3aTopa, a aflanTep npepbiBaHMA obecneunBaeT Pe3ncTUBHO-eMKOCTHbIE Lienu B
yLOo6HOM ynakoske. Kak 1 20-KOHTaKTHbIA HU3KONPOGUAbHBIA NPAMON COeANHUTEND
naHenn 1251-8106, 371 AeTanu MOXKHO 3aKka3aTb B KomnaHuu Keysight Technologies.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

3 [locnenoBatesibHOE
NeKkoanpoBaHme

Mogaynu nocneaosatenbHoOro gekoamposarua / 157
Lister / 159
Mouck aaHHbIX Lister / 161

3anyck Ha B psage cayyaes, Hanpumep, KOraa 3anyck NpoucxoamT No MeaneHHOMY
OCHOBe  nocaegoBaTenbHoMy curHany (Hanpumep, 12C, SPI, CAN, LIN n 1.4.), Ans
nocnefoBatenbH  NpeAoTBPALLEHMA aBTOMATUYECKOrO 3aMyCKa 1 NOyYeHMA YCTOMYMBOTO M306pakeHNA
bIX @HHbIX  MOXeT NoTpeboBaTbCA NePEKIOUYNTL ABTOMATUUYECKUIA PEXMM 3aMyCcKa Ha HOPMasbHbIN
pPeXMM. Pexmm 3amnycka MOXKHO BbibpaTb, Haxas KHonKy [Mode/Coupling]
PexXum/cBA3b, a 3aTeM NPOrPaMMHYIO KHOMKY Pexum.

Kpome Toro, Ans Ka)Kaoro KaHana-ucTovHMKa cnesyeT 3a4aTb COOTBETCTBYIOLLMIA
MOPOTOBbIN YPOBEHb HaNpsAXKeHMA. [TOPOroBbI YPOBEHb KayKa0ro Nocaei0BaTelbHoro
CUrHaNa MOXKHO 3a/aTb B MeHto "CurHanbl". HaxkmuTe kHonky [Serial]
MNocnepoBatenbH., a 3aTeM NPOrPaMMHYHO KHOMKY CUrHanbI.

Mopayam nocnenoBaTebHOro AeKoAMPOoBaHMA

AnnapaTHO-yCKOpPEHHbIE MOAYIM NOCAeA0BaTENBHOIO AEKOAMPOBaHMA Keysight MOKHO
YCTaHOBWTb B MpoLiecce Npom3BoACTBa ocuuanorpada Mam NOAKAOYUTL NO3XKeE.
[ocTynHbl cneaytolime AMLEH3MU Ha CPeACcTBa NOCNEA0BaTEIbHOMO AeKOAMPOBAHMSA:

KEYSIGHT

TECHNOLOGIES
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MocnenosaTenbHoOe AeKOAMPOBaHME

JlnueHsuna Ha nocnepoBaTesibHOe

AeKoauposaHue

DSOXT3AUTO — ¢ nomoLbto 3TON NMNLEH3UN
MOXHO AeKoANPOBaTb CUrHAMbI
nocnegosatenbHbIx WnH CAN (n1oKanbHas
ceTb KoOHTponnepos) u LIN (kommyTupyemas
NOKaNbHas ceTb).

“MocnepoBaTtenibHOE AeKOAUPOBAHME
CAN/CAN FD" Ha cTpaHuue 414.
“lMocnepoBaTenbHOE AEKOAMPOBaHNE
LIN" Ha cTpaHuue 425.

DSOX3FLEX —MO»HO feKoaMpOoBaTb CUMHaNbI
nocsenoBaTtenbHbIX WKH FlexRay.

“MocnepoBaTtenbHoe feKoaMpoBaHue
FlexRay" Ha cTpaHuue 434.

DSOX3EMBD — m0oHO aeKkoampoBaThb
CUrHanbl NocnenoBaTenbHbIX WKH [2C
(Inter-IC) n SPI (nocnepoBaTenbHbI
nepudepunitHblit HTepdeic).

“MocnepoBaTtenibHOE AeKOANPOBAHME
12C" Ha cTpaHuue 444,
“MocnepoBaTenbHOE AEKOAMPOBaHNE
SPI" Ha cTpaHuue 454.

DSOX3AUDIO — MOXHO aeKkoampoBaTb
CUrHanbl NocnenoBaTesbHbIX WKH 12S
(Inter-IC Sound mau Integrated Interchip
Sound).

“MocnepoBaTtensHoe feKoanMpoBaHue
12S" Ha cTpaHuue 465.

DSOX3COMP — moKHO fieKoanpoBaTb
CUrHanbl MHOrmx npoTtokonos UART
(yHMBEpCanbHbI aCUHXPOHHbIM
npuemonepeaaTymnk), sBkatoyan RS232
(pekomeHA0BaHHbIV cTaHAAPT 232).

“MocnepoBaTtenibHOE AeKOAUPOBAHME
UART/RS232" Ha cTpaHuue 507.

DSOX3AERO — MOXHO aeKkoaMpoBaTb
CUTHaNbl NOC/Ie0BaTENbHbIX LWWH
MIL-STD-1553 n ARINC 429.

“MocnepoBaTtesibHOE AeKOAMPOBaHNE
MIL-STD-1553" Ha cTpaHuue 474.
“MocnepoBaTtenibHOE AeKOANPOBAHME
ARINC 429" Ha cTpaHuue 482.

DSOX3SENSOR — mo»HO aekoanpoBaTb
CUrHanbl nocnegoBaTesbHbIX WKH SENT
(Nepepaya nonybaiTos ogHoro GppoHTa).

“MocnepoBaTtenibHOE AeKOAMPOBAHME
SENT" Ha cTpaHuue 497.

YTo6bl ONpeaennTb, yCTaHOBAEHbI M Ha OcUMAN0rpad 3TN AULEH3NOHHbIE CPeaCTBa,

cMm. pasgen “OTobpaskeHune ceeaeHuin 06 ocumnnnorpade” Ha cTpaHuue 365.

[lnA 3aKa3a MMUEH3NOHHbIX CPEACTB NOCAeL0BaTENbHOMO AEKOAMPOBAHUA NepenanTte
Ha Beb-canT "www.keysight.com" 1 BbINOHUTE NOWCK MO HOMEPY NPOAYKTa (Hanpumep,

DSOXT3AUTO) nnn obpaTtnTech K MECTHOMY NpeacTaBuTesto KomnaHuu Keysight
Technologies (cm. "www.keysight.com/find/contactus)."
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Lister

MocnepoBaTenbHoe JekoavpoBaHue 8

Lister — 3TO MOLHbIN MHCTPYMEHT M3yyYeHmsa cboeB NpoToKoNa. Lister MOXKHO
MCNoab30BaTh 415 NpocmoTpa bosbworo obbema nocnesoBaTesIbHbIX AaHHbIX Ha
YypOBHe NakeToB B BUAe TabnunLibl, B TOM YMC/e BPEMEHHbIX METOK 1 0COBbIX
OEKOAMPOBAHHbIX 3HaYeHWI. Haxkas KHomMKy [Single] OAHOKpPATHbINA 3anycK, MOXHO
HakaTb NPOrPaMMHYt0 KHOMKY MPOKpPyTKa Lister n noBepHyTb py4YKy BBOAA, YTODbI
BbI6paTb COObLITME, @ 3aTEM A/1A €70 OTODPAXKEHUA HaKaTb NPOrPAMMHYIO KHOMKY
YBenuu. sbigen. 06nacTb.

Mcnonb3oBaHue Tabanupl Lister

1

HacTpoliTe 3anyck U AeKoaMpOBaHWe AaHHbIX MOCAeA0BaTeNbHbIX CUTHAN0B,
KOTOpble NpeacToMT NPOoaHaNM3npoBaTh.

HaxmuTe kHomMKy [Serial] MocnegoBartenbH. > Lister.

HaxkmumTe KHOMKy OKHO, 3aTeM NOBEPHMUTE PYUKY BBOAA, YTOObLI BbIOpaTh pasmep
OKHa Lister (MonoBuHa aKpaHa 11 Ha Becb 3KpaH).

Koraa BK/tOYEH CEHCOPHbIV 3KPaH, MOXHO MPUKOCHYTLCA K HUKHEMY UM BEPXHEMY
LIeBPOHY B BEPXHEM NMPABOM Yr/ly KOOPAMHATHOW CeTKu Lister, 4Tobbl BbIOpaTh
pa3smep OKHa Lister.

HaxkxmmTe KHomnKky OTobparkeHue 1 noBepHUTE PydKy BBOAA, YTObbI BbIGpaTh
nocnenosatensHbin cnoT (MocneaosartenbH. 1 nv MocneaosaTtenbH. 2), Ha
KOTOPOM BbINONHAETCA AEKOAMPOBAHWE CUTHAI0B AaHHOM NocNeA0BaTeIbHOM
wnHbl. (Mpu BbiIBOpE 3HaYeHMA Bce MponcxoamnT YepeaoBaHne AeKOAMPOBAHHbIX
OAHHbIX PA3HbIX WWH MO BpeMeHM).
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MocnenosaTesnibHOE AeKoanpoBaHme

1.000rm 0.0s Cro -1

Kroru

Owmbrm

Mpexae yem BbIOPaTb CTPOKY MAKM NPOKPYTKE AaHHbIX Lister, cneayeT ocTaHOBWTb
cHb0op AaHHbIX.

HaxmuTe KHomKy [Single] OAHOKpaTHbINA 3anycK (B CEKLUMM yNpaBieHUs paboTol Ha
NMLEBOW NaHenu), 4yTobbl 0CTaHOBMTL COOP AAHHbIX.

Mpw HaxkaTnm KHonku [Single] OaHOKpaTHbIN 3anycK BmecTo [Stop] Cton
3aM0/IHAETCA MAKCHMaNbHbI 06BEM NaMATU.

Mpu npocmoTpe 6ONbLIOTO YMCNa NAKETOB B YMEHbLUEHHOM MacluTabe AaHHble BCeX
NaKkeToB MOTYT He 0TO6PasnTLCA B Tabsuue Lister. Tem He meHee, Npu HaxaTum
KHoMKM [Single] OgHOKpaTHDIM 3anycK Ha 3KpaHe Lister oTobpasATcs Bce AaHHble
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA.

[Nna NpoOKPYTKM AaHHbIX HaXKMUTE NMPOrpammHyto KHomKy MPOKpyTKa Lister u
BOCMO/Ib3YMTECH PYYKOM BBOAA.

BpemeHHble meTkuM B cTon6Le "Bpema" 0603HauatoT Bpema cobbITUA MO OTHOLLEHMIO
K TOYKe 3anycKa No yMOSYaHMIO; MOKHO A0MONHUTENBHO KOHOUTYPUPOBATL BPEMS
COBbITMSA OTHOCUTENBbHO NPeablAyLLEN CTPOKK, KaK ONMcaHo B cneaytowem ware 9.
BpemeHHble MEeTKM COBbITUIM, NPeACTaBNEHHbIX B 06/1aCTU OTOBPaXKeHNA CUrHana,
oTobparkatoTca Ha TEMHOM doHe.

HaxmuTe nporpamMmmHyto KHOMKy YBenud. Bbiaen. 06aactb (111 KHOMKY BBOAA),
YTOObI LLEHTPUPOBATH M306PAXKEHUE CUTHANA MO BPEMEHMW, COOTBETCTBYHOLLEMY
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MocnepoBaTenbHoe JekoavpoBaHue 8

BbIBpPaHHOW CTpOKe TabauLbl Lister, M aBTOMaTUMYECKM 334aTh 3Ha4YeHne maclutaba
pa3BepTKM.

8 HaxkmuTe nporpammHyto KHOMNKY OTMEHUTb MmaclTab, uTobbl BEpHYTHCA K
HacTpoiKam mMacluTaba pa3BepTKM U 3a4ePHKKM, NPealecTBOBaBLWMM NocaeaHemy
Ha)KaTMIO KHOMKK YBenuu. Bbigen. obnactb.

9 HamuTe NporpaMmHyto KHornKy MapameTpbl, 4ToObI OTKPLITH MeHHo "MapameTpbl
Lister". B 3TOM MeHI0 MOHO BbINMONHUTL C/eytollee.

BK/OYMTL MM BbIKAOUYUTL NapameTp OTcAeXnBaTb Bpema. EC/n OH BK/IKOYEH, TO
npu BbIbOpPe pasiMUHbIX CTPOK Tabaumubl Lister (C nomoLbio pyyKkM BBOAA, NOKa
cHb0p AaHHbIX OCTaHOB/IEH) 3HAUYEHME 3a[EPHKKM PAa3BEPTKMN BYAET M3MEHATLCA B
COOTBETCTBUM CO BPEMEHEM BbiBPaHHOM CTPOKKU. Kpome Toro, Npu nsmeHeHmm
3HaYeHWs 3aePXKM Pa3BepTKM ByaeT BbINOAHATLCA MPOKPYTKa Tabauupl Lister.

HaaTb nporpammHyto KHormKy MpoKpyTKa Lister BbINO/HATbL NPOKPYTKY CTPOK
[OaHHbIX Ha 3KpaHe Lister c nomoLLblo py4YKkM BBOAA.

HaaTb nporpammHyto KHonky Hayano otcuera 1 C NOMOLLLbIO PyYKM BBOAA
BblIbpaTb oTobparkeHue B ctonbue "Bpema" aKkpaHa Lister BpemeHu no
OTHOLLEHMIO K 3aMyCKy WK K MpeaplayLlel CTPOKe nakeTa.

[Monck gaHHbIX Lister

Mpu BKAOYEHHOM NOCNe0BaTENbHOM AEKOAMPOBaHMM C MOMOLLLI0 KHOMKK [Search]
NOMUCK B CTPOKaX TabauLibl Lister MOXKHO HaxoAMTb U yCTaHaBAMBATb METKM.

MporpammHas KHomnka MOMUCK No3BOISET YKasbiBaTh A/1A NOMCKa OnpeaeneHHble
CobbITMA. DTO aHaNOMMYHO HAaCTPOMKE 3amycKa Mo NPOTOKOAY.

HaligeHHble cobbITUSA OTMEYatoTCA OpaHKeBbIM LBETOM B KpaliHEM f1eBOM CTo/16Le
Tabanupl Lister. Obluee Yncio HanaeHHbIX cCobbITUIM 0OTODpaXkaeTca Hag NPOrpPaMmMHbIMM
KHOMKaMM.
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Owmbrm

JAETTS A
[}

Kaxabin MOoAyAnb NOCNeanoBaTeNbHONo AeKOANPOBAHMA NO3BOIAET HAXOANTb CBA3AHHbIE
C €ro NpPOTOKO/1IOM 3aro/1I0BKK, daHHbIE, OLINBKM U T.4. CM. cnegytouine pasgenst:

162

“Mownck gaHHbIx ARINC 429 B Lister" Ha cTpaHuue 486
“Mowuck pgaHHbix CAN B Tabnuue Lister" Ha cTpaHuue 420
“Mownck aaHHbIx FlexRay B Lister" Ha cTpaHuue 437
“Mownck aaHHbIx 12C B Tabnuue Lister" Ha cTpaHuue 448
“Mouck aaHHbIX 12S B Tabauue Lister" Ha cTpaHuue 468
“Mownck gaHHbIx LIN B Tabnuue Lister" Ha cTpaHuue 428
“Mownck aaHHbix MIL-STD-1553 B Lister" Ha cTpaHuue 478
“Mouck paaHHbIx SENT B Lister" Ha cTpaHumue 501

“Mownck aaHHbIx SPI B Tabnuue Lister" Ha cTpaHumue 457

“Mouck aaHHbIx UART/RS232 B Tabnmue Lister" Ha cTpaHmue 511
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

9 HacTtpounka ancnaes

Perynuposka apkoctn / 163

YcTaHOBKa 1 OTMeHa nocnecsevenms / 165
OuncTka aKkpaHa / 166

Bbibop TMNa macwTabHol ceTkn / 166
Perynnposka apkocTn macwtabHol cetkn / 167
dukcauma nsobpaxeHusa Ha akpaHe / 167

PerynnpoBKa ApKOCTH

MOXHO peryimpoBaTb APKOCTb OTO6pa)'KaEMbIX ocumnnorpamMmm AnAa KomneHcaunm
Pa3NNYHbIX XapPakKTePUCTUK CUTHA/10B (TaKl/IX, KaK BbICOKaA CKOPOCTb Pa3BEPTKM N HN3KaAA
4acCToTa 3anyc+<a).

YBennyeHne ApKOCTM NO3BONAET YBUAETb MAKCUMAJIbHOE KOJIMYECTBO LLYMOBbIX
KOMMOHEHTOB N peaKknx CcobbITUN.

YMeHbLLeHMe APKOCTU MOMKET CNOCOOCTBOBATL BbIAB/IEHMIO NOAPOBHOCTEN CUTHAN0B
CNOMKHOWM GOPMbI, KaK NMOKA3aHO Ha CAEAYHOLWMX PUCYHKaX.

1 HaxmuTe KHOMKY [Intensity] ApKocTb, 4TOObLI OHa 3acBeTMNACS.

DTa KHOMKa pacnosioKeHa noj, py4Kkoi Beoaa.
2 Bpauiaite pyyKy BBOAA, YTOObLI OTPEry/IMPOBaTh APKOCTb OCLMINOTPAMM.
PerynvMpoBKa ApKOCTU OKa3blBaET BO3AENCTBME TONbKO Ha OCLUMANOTPAMMbl aHA0TOBbIX

KaHa/N10B N HE BNINAET Ha APKOCTb OTO6pa)+(EHl/Iﬂ MaTeMaTn4eCKkmnx d)yHKLI,VIl?l, OMNOPHbIX
CUTHaNOoBs, LI,l/Id)pOBbIX CUTHaNOB N T. M.
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9  Hactpolika gucnnes

10.00u

HcTouHKE
1

Puc. 26 OTobparkeHne amnAnTyLHON Mmoaynauum npm apkoctn 100 %

Kromm

MeTounmk Mepenag,
1

Puc. 27 OTobparkeHne amnaAnTyaAHOW Mmoaynauum npu apkoctu 40 %
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Hactpoiika aucnnea 9

YCTaHOBKa M OTMEHa Noc/iecBevYeHmA

Koraa 3agelictBoBaHo nocnecseyeHue, ocuunnorpad o6HoBAsET oTobpaxkeHue
HOBbLIMM PErncTPaLMAMM, HO He Cpasy CTUPAaeT pPe3yNbTaTbl NpeaplayLWmnX PerncTpaumi.
Bce npefblaylime pernctTpaumm oTobpakatoTcsa ¢ MOHUKEHHOM APKOCTbIO, @ HOBbIE
perncTpaumm oTobparkatoTcs 0ObIYHbIM LLBETOM C HOPMaibHOW APKOCTHIO.

MocnecseyeHne OCLUMNNOTPAMM NOAAEPHKMBAETCA TONbKO B Npeaeax TekyLlen 061acTm
3KpaHa. HeBO3MOKHO NPOKPYUYMBaTL M MaclWTabrMpoBaTb OCLMANOIPAMMY C
nocnecseyeHnem.

YT106bl BKAOUYNTL NOC/ECBEYEHME, HeO6XO,D,I/IMO BbIMO/IHNTL Chegyroumne nencremna.

1 HaxkmuTe kHonMKy [Display] OTo6pask..

Menm "

OumcTiTh ahe HononsurensHo

Juvcnned 5

2 HaxmuTe nporpammHyto KHoMKy MocneceeyeHune, 3atem BblIGepUTE HYMKHbI
BapWaHT, NOBEPHYB PYYKy BBOAA:

BbIKA. — BbIK/lOYEHME NOC/IECBEYEHMUA.

Korga nocnecseyeHme BbIKAOYEHO, MOXKHO HaXKaTb MPOrpaMMHyto KHOMKY 3axBaT
dopmbl curHana, uTo6bI BKAOYMTL OAHOKPATHOE NMOCTOAHHOE NOCAeCBeYEHMeE.
Pe3ynbTaT 04HOKPATHOWM PerMcTpaumm oTobpaxKkaeTca ¢ NOHMKEHHOM APKOCTLIO U
COXPaHAeTCA Ha 3KpaHe, NoKa He ByaeT OTMEHEHO NOCAeCBeYEHUE UK
BbINOJHEHA OYMCTKA IKpaHa.

oo MocnecBeyeHue — (MOCTOAHHOE NOC/eCBEYEHWE) Pe3YNbTaThl NPeablayLinx
BbIBOPOK He yaansatoTcs.

Mcnonb3yiTe NOCTOAHHOE NOCAECBEYEHNE ANA U3MEPEHMS LIYMA U [KMTTEepa 419
HabNtoAeHNA SKCTPEMANBHBIX M3MEHEHWIA OCUMANOTPAaMM, 415 MOMUCKa
HapPYLEHWN CUHXPOHM3AUMK, @ TaKXKe ANA PerncTpauumn pearmnx cobbiTnii.

MepemeHHOEe NocnecBe4YeHUe — Yepes onpesesieHHoe BpeMs pe3yibTaTbl
npexXHUX BbIBOPOK yaanatoTcs.

[NepemeHHOe nocneceeyeHme obecneynaet BMA OCUMINOTPaMM, KaK'y
aHaN0rosoro ocu,vmnorpad)a.

Koraa BbIbpaHO nepemeHHoe NocaecBeyeHmne, HaxkMmUTe NPOrPamMHYO KHOTMKY
AAuTenbHOCTb 1 334aliTe C NOMOLLbIO PYyYKM BBOAA ANMTENbHOCTb OTODpaKeHMs
npeablayLmx perncTpaumi.
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HacTpoika ancnnes

HayHeTca BbiNoNHEHWE 0TOBPaKeHM HECKOIbKMX PerncTpaumii.

3 YT106bl yAanuTb oToOpakeHue pes3ynbTaToB NpeablayWwmx perucTpaumin, HaskmuTe
NpPOrpaMmMmHyto KHOMKy YAanuTb nociecBeveHue.
Ocumnnorpad CHoBa HaYHET HAaKOMNEHWE PerncTpaumii.

4 Y706bl BEPHYTHCA B OObIUHbIN PEXMM OTOBPAXKEHMS, BLIKNOUYMUTE NOCAECBEYEHWE 1

HaXXMUTe NPOrpamMmmMHyto KHOMKY YaanauTb nocaecBeyeHue.

BbIk/toYeHMe NocnecBeYeHmsa He NPUBOAUT K YaaNeHNo 0TobpaXkeHMa. IKpaH
OYMLLAETCA NPU HaXKaTUM NPOrPaMMHON KHOMKM COPOC aKPaHa 1AM NPU HaXKaTMK
KHoMKK [Auto Scale] ABTomacwTab (KOTopas TOMKe BbIKAHOYAET NMOC/NECBEYEHME).

CeefeHus o Apyrom cnocobe HabAAEHUA IKCTPEMANbHBIX U3MEHEHMIA OCLIMANOTPAMM
CM. B pa3gesie “3axBaT NoMex UnM KOPOTKMX MMMNYAbCOB" Ha CTpaHuue 232.

O4MCTKA 3KpaHa

1 Haxkmute kHonky [Clear Display] Ouuctutb gucnnei (namn Haxkmute [Display]
OTobparkeHune > OUUCTUTbL gUCNNei).

MOoXHO Tak»e ckoHdUrypuposaTb KHomnKy [Quick Action] BbicTpoe peiictBue a4

OYMCTKM 3KpaHa. Cm. “HacTpoiika kHonku "[Quick Action] BeicTpoe gelicteme"" Ha
CTpaHuLe 367.

Bbibop Trna macwTabHOM CeTKu

166

Korpa BbibpaH TN 3anycka Bugeo (cm. “3anyck no sugeocurHanam' Ha ctpaHmue 198)
M BEPTMKabHOE MaclTabupoBaHue 418 XOTA Obl 0AHOro 0TObpaXKaemMoro KaHana
paBHO 140 mB/aen, ¢ NOMOLLLIO NPOrpPamMMHOM KHOMKM CeTKa MOXKHO BbibpaTh
cneaytoLme TUMbl CETKM.

¢ MonHaa — ob6bluHaA ocumnnorpaduyeckan cetka.
¢ MB — pa3bueka MMHMAMMK NO BEPTUKANM C MapKMpoBKoW ciesa oT —0,3 B 1o 0,8 B.

¢ [IRE — (VMIHCTUTYT paanonHKeHepoB) pa3bueka IMHUAMMK NO BEPTUKAAN C
MapKunposKoi cnesa ot —40 go 100 eamHuny, IRE. YposHu 0,35 B 1 0,7 B ceTkn mB
TaK¥XKe noKasaHbl 1 NomeyeHbl cnpasa. Mpu Bbibope ceTkn IRE 3HaueHMA Kypcopa
Take oTobparxkatotca B eamHuuax IRE. (3HaueHns Kypcopos Yepes nHtepdeic
OMCTAaHUMOHHOIO YNpaBieHnsa He BbipaxatoTea B eanHmuax IRE).
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Hactpoiika aucnnea 9

3HaueHunn ceTkn MB 1 IRE SBAAIOTCA TOYHBIMK (M COOTBETCTBYIOT 3HAYEHMAM KypCcOpoB
Y), Korga macwtab oTobpaxeHus no sepTukanu paseH 140 mB/oen n cmelleHmne no
BepTMKanm coctasnaet 245 mB.

YT106bI YCTAHOBUTL TUM MacLITabHOM CETKM, BbINOAHUTE CaeaytoLlee.

1 HaxmuTte kKHoMKy [Display] OTo6parkeHue (nnu [Display] OTo6paxkeHue >
JononHutTenbHO Ha Moaensx ¢ nosocoi nponyckanma 1 Muwn 1,5 Muy).

2 HaxXmuTe nporpammHyto KHomKy CeTKa 1 Bpallaite pyyKy BBoAa O , 4TOObI
BbI6PaTb TMM MacWTabHOM CeTKM.

PerynnMpoBKa APKOCTM MaclUTabHOM CeTKM

YT106bI OTPErYIMPOBATL APKOCTb MACLLUTAaOHOM CETKM, BbIMOHUTE CAedyloLlee.

1 HaxmuTe kHOMKy [Display] OTo6parkeHue.

2 HaxXmuTe NporpammHyto KHOMKy APKOCTb, 3aTEM BpallaiTe pyuKy BBOAa 0 ,
YTOObI U3MEHUTb APKOCTb CETKM.

YpoBeHb APKOCTU MHAMLMPYETCA Ha NPOrpamMHOlM KHoMKe APKOCTb 1 JonycKaeT
peryanposKy B npeaenax ot 0 o 100 %.

Kaxaoe 6onblioe geneHne MacluTabHOM CETKM N0 BEPTUKAM COOTBETCTBYET 3HAUYEHMIO
YyBCTBUTENBHOCTU MO BEPTMKAIM, KOTOPOE UHAMLMPYETCA B CTPOKE COCTOSHUA B
BEPXHEM YaCTW 3KpaHa.

Kaxpoe 6onblioe geneHve macwTabHOM CETKM N0 ropu30oHTaNM COOTBETCTBYET
KO3QPULMEHTY Pa3BEPTKM, KOTOPLIM MHAMLMPYETCA B CTPOKE COCTOSHUSA B BEPXHEN
4acTu aKpaHa.

durkcauma n3obpakeHns Ha sKkpaHe

YT106bl MOXKHO HbI10 GUKCUMPOBATL M30OpPaXKEHNE Ha IKpaHe, He OCTaHaB/MBan
npouecchl cbopa AaHHbIX, He0bXxoANMMO CKOHOUIypUpoBaTh KHOMKY [Quick Action]
un

BbicTpoe geictBue Cm. “Hactpolika kHonku "[Quick Action] BbicTpoe aelicteue"" Ha
CTpaHuue 367.

1 Tocne Toro, Kak byaeTt ckoHdurypmposaHa KHorka [Quick Action] BbicTpoe
AeWCcTBUE, HaxkmuTe ee, 4Tobbl 3adMKCMpPOoBaTh M30bpakeHMe Ha IKpaHe.
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9  Hactpolika gucnnes

2 YT106bl OTMEHUTb STOT PEXKUM, ellle pa3 HaxmuTe KHorKy [Quick Action] BbicTpoe
AencTeue.

Ha 3adunKcMpoBaHHOM M306PaKEHNM MOKHO MO/Ib30BATLCA KYPCOPAMM C PYYHbIM
ynpaBaeHnem.

TaKkue AeWCTBUA, KaKk PEryIMpoBKa ypOBHS 3amycKa, MU3MeHeHMe YyCTaHOBOK MapameTpoB
0TOOPANKEHWNA NO BEPTUKANN U TOPU3OHTANIN MU COXPAHEHWNE AAHHbIX, OTMEHSAOT
peXnm puKcaumm nsobparkeHus.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

10 MeTku

BK/loYeHMe 1 BbIK/OYeHUe oTobparkeHns meTok / 169

MpucBOEHME KaHany 3apaHee onpeaeneHHbix metok / 170

OnpepneneHune Hosol meTkn / 171

3arpysKa crnMcka MeToK M3 creumnanbHO Co34aHHOro TekcToBoro daina / 172
BoccTaHoBNEHME 3aBOACKUX HACTPOEK BUbAMOTEKN MmeToK / 173
[Nob6asneHune noacHenua / 174

MeTKM1 MOXHO OnpeaenaTb 1 NPUCBamNBaTb KaXIOMY M3 aHaNOrOBbIX BXOAHbIX KaHa/I0B,
WU MX MOXKHO OTKIOUNTD, YTOObI yBENNYMTb 061acTb 0TOOPpakeHna curHana. Ha
Mozenax MSO MeTKM MOKHO NMPUMEHATb U K LUGPOBLIM KaHaiaM.

BKAtoueHne 1 BbIKAOYEeHNE OTO6pa>KEHI/IF| METOK

1 HaxmuTe [Display] OTo6paxkeHune > MeTKa.
2 HaxXmuTe NporpammHyto KHOrMKy OTobpaxKeHue MeTOK, UTOoObI BKIKUNTD
oTobpaxeHue MeTOK.

OTO NO3BOJIUT BKAOYUTb METKMU OTO6pa)KaEMbIX CUrHanoB. MeTku OTO6pa)KaIOTCF| C
1eBOro Kpad OTO6pa)K86MbIX ocumnnorpamm.

Mpumep oTobparKeHNa METOK NPeACTaBAeH Ha MPUBEAEHHOM HUMKE PUCYHKE.

KEYSIGHT

TECHNOLOGIES
169



10 Metku

Kroru

3 YTObbl OTKNHOUYMTL METKM, CHOBA HAaXMUTE NMPOrpaMmHyto KHonKy OTobpaxkeHue
METOK.

HpVICBOGHl/Ie KaHa/ly 3apaHee onpeaeneHHbIX MeToOK

1 HaxmuTe [Display] OTo6paxkeHune > MeTKa.

2 HaxmuTe nporpaMmHyto KHomky KaHan v nosepHUTE pyyKy BBOAA UM HECKO/IbKO
pa3 HaXmuTe nporpaMmmHyto kKHonky KaHan, utobbl BbIOpaTh KaHas, KOTopomy

cneayet NpUCBOUTL METKY.
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Metkn 10

L EHRLAA | ] T

Ha pucyHKe BbilWwe npuBeaeH CNUCOK KaHa/0B M METOK, MPUCBOEHHbIX MM MO
yMOAYaHuto. [1nAa NPUCBOEHMA KaHany METKM BKIOYATb €ro He Tpe6yeTCH.

3 HaxXmuTe nporpammHyto KHOMKy BubanoTeKa 1 NoBepHUTE pyyKy BBOAA WK
HeCKO/IbKO pa3 Ha*KMUTe NPOrpamMHYt0 KHOMKy Bubamoteka, 4tobbl BbIbpaTh
3apaHee onpefeneHHyo MeTKy B bubanoteke.

4 Y706bI NPUCBOUTL 3Ty METKY BbIBPAHHOMY KaHay, HaXKMUTE MPOrPaMMHYIO KHOMKY
Mpum. HOBYIO MeTKY.

5 MoBTOpMWTE BbILEONMCAHHYIO NPOLEAYPY ANA KaKA0WM 13 3apaHee onpeaeneHHbIX
METOK, KOTOPYO HY}KHO NMPUCBOMTL KaHany.

OnpeaeneHne HOBOM METKMU

1 HaxkmuTe [Display] OTo6paxkeHue > Metka.

2 HaxmuTe nporpammHyto KHomnKy KaHan v noBepHMUTE pyuky BBOAA MM HECKOIbKO
pa3 HaXKMKUTE 3Ty NPOrPaMMHYIO KHOMKY, YTOBbI BbIBPATb KaHasl, KOTOpoMy caeayeTt
NPUCBOUTL METKY.

[na npucBoeHUs KaHany MeTKM BKItoYaTb ero He TpebyeTca. Ecnun KaHan BKAOYEH, TO
BbICBETUTCA €70 TeKyLlas MeTKa.

3 Hamute nporpammuyto KHonky HoBaa meTKa.
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MeTKu

ABTOMaTnyeckoe

npupateHme
HOMepoB npw
NpPMUCBOEHUN
MeTOoK

4 B amanoroBom okHe "HoBas meTka" ¢ ByKBEHHO-UMPPOBOMN KNaBMaTypom TEKCT
MOKHO BBECTM C MOMOLLbIO CAeAYOLLIMX 3/1eMEHTOB.

CeHCOpHbI 3KpaH (Koraa Ha MLeBoi NaHenn roput kKHonka [Touch] CeHcopHoe
ynpassieHue).

Pyuka BBOAA O MoBepHUTE PyUKyY, 4TOObI BbIOPATH B 4MA/I0TOBOM OKHE KHOMMKY,

3aTeM HaXKMWUTe Py4YKy BBOAA 0 4TOObI BBECTM 3Ty KHOMKY.
MoakntodeHHas Knasmnatypa USB.

MoakatoyeHHasa Mbilb USB: MOXKHO BbiOpaTh Ha aKpaHe BCE, YTO MOMKHO BblOpaTh
C MOMOLLbIO KacaHuA.

5 Mo 3aBeplueHnn BBOAA TEKCTa BbibepuTe KHOMKy Enter A1anorosoro okHa uam
KHOMKY OK MM HaxmmTe NporpammHyto KHonky HoBas MeTKa elue pas.

HoBan MeTKa NoABMTCA B MPOrPaMMHOM KHOMKe.

6 HaxmuTe nporpammHyto KHomMKy MpUM. HOBYIO METKY 4/ MPUCBOEHMUA HOBOW
METKM BbIDPaHHOMY KaHasy 1 COXpaHeHUs 3TOM MeTKM B BubanoTeke.

BHOBb onpeaeneHHas meTka A06aBAAETCA B CMUCOK METOK, XPaHALWMICA B
SHEeproHe3aBMCUMO namatn npnbopa.

Mpwn NPUCBOEHMM METOK, MMA KOTOPbIX OKaH4MBaeTca undpoi, Hanpumep ADDRO man
DATAOQ, noc/ie HasKaTua NporpammMmHoi KHomnkn Mpum. HOBYIO meTKy ocumniorpad
BbIMOJ/IHAET aBTOMATUYECKOe NpUpaLLeHne YNCAa, N UISMEHEHHOE MMA METKM
oTobparkaetcs B nosie "Hoeaa meTka". [Mo3aToMy A1 NPUCBOEHMA METKM HOBOMY KaHany
[0CTAaTOYHO BbIGPATh €ro M CHOBA HaXKaTb MPOrPaMMHYH0 KHOMKY Mpum. HOBYIO METKY.
B cnucke METOK COXPAHAETCA TONIbKO MCXOAHOE UMA METKM. DTa GYHKUMA No3BONAET
NIerKo NpUCBaMBaTb METKMU C NOCAEA0BATENbHBIMW MMEHAMM HYMEPOBAHHbIM TMHUAM
yApaBAeHUA U LWMHAM AaHHbIX.

3arpy3+<a CMMCKa MEeTOK M3 CneunasibHO CO34aHHOIO TEKCTOBOIO cl)a17|na

172

MHoraa yaobHee co3aaTh CMMCOK METOK B TEKCTOBOM PeAaKTOPE M 3aTeM 3arpy3nTb ero
B ocumnnorpad. CNUCOK MOXKeT coaep:KaTb 40 75 MeToK. Mpu 3arpyske MeTKu
£006aBAATCA B Ha4ano cnucka ocumnnorpada. Mpw 3arpyske 6onee 75 meTok
COXPaHAOTCA TOAbKO NepBble 75 13 HUX.

3arpyska B ocuuanorpad MeTok 13 TekcTosoro daina
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Metkn 10

1 Co3pgaiiTe CMMUCOK METOK B TEKCTOBOM pefiaktope. MMa MeTKM MOXET CoAepsKaTb [0
[ECATU CUMBOJIOB. PasaensinTe MeTKM C MOMOLLbIO Nepesoaa CTPOKM.

2 Haszosute darin "labellist.txt" n coxpaHute ero Ha USB-HakonuTene, Hanpumep, Ha
bnaw-amncke.

3 C nomouipto AncreTyepa dalnaoB 3arpysmTe CNUCOK B ocumanorpad (Haxmmute
kHonku [Utility] Yrunutel > Aucnetuep ¢paiinos).

VnpaBneH ne CNMCKOM MeToK

Mpu HaxaTUK NPorpammHoOl KHonKM bubaunoreka otob6pasnTca CNUCOK U3 75 METOK,
MCNO/Ib30BaHHbIX NocnegHUMu. [yb1mMKkaTbl METOK B CMUCKE He coxpaHaAtoTcs. Mma
METKM MOXET 3aKaHUMBaTbCA N0BbIM YNCIOM MAaALWKnX pa3paaos. Ecnm ocHoBa
MMEHW HOBOW METKM COBMNaAaeT C OCHOBOW YiKe CyLLecTByloLe B 6MbanoTeke MeTkM,
HOBas MeTKa B Hee He BHOCMKTcA. Tak, eciv B 6ubnnoTteke ectb meTka A0, 1 cosgaeTca
HOBas MeTKa c umeHem A12345, To nocnegHaAn B bubanoTteky He gobasnaerca.

Koraa nonb3oBartens co3gaet HOBYHO METKY, OHa 3aMeHAET CamMyto CTapyto METKY B
cnucke. Camon CTapOﬁ CYNTAETCA METKa, KOTOpPaA Ao/blle BCeEX HE NCMNO/1b30Ba1aCb
Aana o0603HauyeHuns KaHana. Mocne NPUCBOEHNA METKU KaKOMy-l]M6O KaHaNy 3Ta MeTKa
CTaHOBMTCA CamMOM HOBOM B cnincke. Tak, no npowecrtsnn HEKOTOPOIro BpemMeHMu,
CO34aHHblE METKHN 6y,u,yT npeo6na,u,aTb Ha 3apaHee onpeaeneHHbIMU, YTO NO3BONNT
No/1b30BaTeNO 1IErKO HAaCTPOUTb aucnnen npm60pa B COOTBETCTBUU C FIOTpe6HOCTF|MM.

Mpu cbpoce HacTpoek cnMcka MeTok BubanoTeku (cm. cneayowmii naparpad) sce
NoAb30BaTe/IbCKME METKM ByAyT yaaneHbl M BOCCTaHOB/IEHbI €ro 3aBOACKME HAaCTPOMKMU.

BoccTaHoBNEHME 3aBOACKNX HACTPOEK BUDBANOTEKN METOK

HaskaTue nporpammHoit KHonku C6poc HacTpoek 6MBANOTEKN NPUBELET K YAANIEHUNIO
13 6UBANOTEKM BCEX NO/Ib30BATE/IbCKMX METOK M BOCCTAHOB/EHMIO 3aBOACKMUX
HaCTPOEeK CMMCKa MEeTOK. BOCCTaHOBUTL MO/Ib30BaTENbCKME METKM NOC/IE YAaNEHMA
HEBO3MOKHO.

1 Haxmute kHonku [Utility] YrunuTtel > Napametpbl > HacTpoiiku.

2 HaxkmuTe nporpammHyto KHonky C6poc HacTpoeKk 6ubanorexku.
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10 Metku

Mpu 3TOM 13 BUBAMOTEKM By aYT yAaNeHbl BCE NO/b30BaTEIbCKME METKM 1 A1 METOK
6MbAMOTEKN BY YT BOCCTAHOBAEHbI 3aBOACKME HACTPOMKM. O HAKO BOCCTaHOBAEHWE
HaCTPOEK MO YMOHAHMIO He 3aTparnBaeT TEeKYLLME METKM, NPUCBOEHHbIE KaHanam
(To ecTb Te, KOTOpble NPUCYTCTBYIOT B 061aCTM OTODpaXKeHna curHana).

BoccraHOBNEeHME MeTOK no YMON4YaHUIO 6e3 yAaneHuna n3 6MbanoTekn cnucka
nonb3oBaTena

Mpu HaxaTun kKHonku [Default Setup] HacTp.no ymonyaHuio ans BCex KaHaioB
BOCCTAHAB/NIMBAOTCA METKM MO YMOAYAHWUIO, HO CMIUCOK MO/b30BaTe/IbCKMX METOK U3
616MOTEKM He yaanaeTcs.

[JobaBneHne NoACHEHUS

Ha akpaH ocumnnorpada MoKHO 1006aBUTL 10 YeTbIpeX NOACHEHWA. MoACHEHMA
HeobX0AMMO UCMO/b30BaATL A1 AOKYMEHTaIbHOTO NOATBEPKAEHWSA C Le/bto
n06aBneHNA NPUMEYAHNUI A0 CHATUA KPAHOB.

Y1066 106ABUTL NOACHEHWE, BLINMOAHUTE CAeAyolIne AeNCTBUA.

1 HaxmuTe [Display] OTo6paxkeHune > MeTKa.

2 B meHio "MeTKa" HakmuTe KHOMKy MNoAcHeHue.

3 B meHto "MosicHeHWe" HaXXMMUTe NPOrpaMmHyto KHoMKy OTo6paXKeHue 1 C MOMOLLbIO
pYYKM BBOAA BbibepuTe HY)KHOE MosiCHEHME.

4 3aTem HaxkMMTEe NPOrPaMMHYIo KHOMKy OToBpaXKeHue elle pas, YTobbl
BK/IIOUMTH/OTKNOUYNTL OTOBPANKEHME NMOACHEHWIA.

Ecnv aTa dyHKUMA BKAOYEHA, MOACHEHWE MOXKHO NepeTacknBaTb B l06oe mecTo
KOOPAMHATHOW CETKM C MOMOLLLbIO CEHCOPHOTO 3KpaHa, Mbiwwn USB nan
npPOrpamMmmHbIX KHonok X1 n Y1.

Ha)kmuTte KHONKy PeaaKTupoBsarthb.

6 B ananoroBom okHe "PegaktnpoBaHue” ¢ 6yKBeHHO-UMPPOBOWN KNaBMaTypoOm TEKCT
MOKHO BBECTM C MOMOLLBIO CeAYIOLLIMX 3/IEMEHTOB.
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Metkn 10

ith infrequent glitch

CeHCOopHbIK 3KpaH (Koraa Ha nueBoi naHean roput KHomka [Touch] CeHcopHoe
ynpasneHue).

Pyuka BBOAA O MoBepHUTE PyUKy, 4TOObI BbIBPATL B ANANOTOBOM OKHE KHOMKY,

3aTeM Ha)KMWTe Py4YKy BBOAA 0 4TOObI BBECTM 3Ty KHOMKY.
MoakntoyeHHas Knasmnatypa USB.

MoaxAYeHHan mMbilib USB: MOXHO BbIbpaTh Ha 3KpaHe BCe, YTO MOXHO BbibpaTh
C MOMOLLbIO KacaHKA.

7 Tlo 3aBeplUeHnn BBOAA TEKCTA BbibepuTe KHOMKy Enter AManoroBoro okHa nau
KHOMKY OK, nu HaXkmuTe NporpammHyto KHOMKy PegakTupoBarb elle pas.
TeKCT NoACHEeHWA NOABUTCA B NPOrPaMMHON KHOTMKe.

8 HakmuTe nporpaMmHyto KHomMKy LiBeT TeKc. 1 NoBepHUTE pyyKy BBOAA, YTOObI

BbIO6PATb LBET NMOACHEHMSA.

MOoXHO BblbpaTb Benblit, KpaCHbIV AW APYTOW LBET, COOTBETCTBYIOLMIA aHANOTOBbIM
KaHanam, UMGpPOoBbIM KaHanam, MaTeMaTUYECKMM CUrHaAaM, OMOPHbLIM CUrHaNaM
NIN METKaM.

9 HaxKmMuTe NporpaMMHyto KHOMKY ®POH M MOBEPHUTE PYYKy BBOAA, YTOObI BbIOPATH
boH noAacHeHwuA.

Henpo3spauHblil — NoAcHeHWe MMeeT CrIoLWHON GOH.
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10 Metku

MHBepT. — LBETa TEKCTa U CbOHa NMOMeHAHbI MeCTaMu.

Mpo3payHblii — NoscHeHWe MMeeT NPo3padHbIi GOoH.

Cm. Takke ¢ “CoxpaHeHue dpainnos n3obpaxeHuit B popmate BMP nnm PNG" Ha cTpaHuue 330

e “[NevaTtb akpaHa ocumanorpacda” Ha ctpaHuue 343
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

11 3anycku

HacTpoiika ypoBHA 3anycka / 179
MpuHyAuTeNbHbIN 3anyck / 179

3anyck no ¢poHTty / 180

3anyck no ¢poHTy 3a ppoHTOM / 182

3anycK no AAnTenbHOCTM umnynbca / 184
3anyckK no wabnoHy / 187

3anyck no ycnosuto UN / 190

3anycK no BpemeHu HapacTaHus/cnaga / 192
3anyck no N-Homy ¢poHTy cepun / 193
3anycK no KopoTkomy nakety / 194

3anycK no HacTpolKe 1 yaepskaHuio / 196
3anyck no suaeocurHanam / 198
MocnepoBaTtenbHbI 3anyck / 211

3anycK, KBanMbULMPOBaHHbIN No 30He / 212

HacTpoWiku 3anycka ocuuanorpada onpeaenatoT MOMEHT Hadana cbopa n oTobparkeHus
OaHHbIX. Hanpumep, MOXKHO HaCTPOMTb 3aMycK no nepeaHemy GPOHTY BXOAHOTO
CWUrHana aHan0roBoro KaHana 1.

MoBepHYB PYYKY YPOBHA 3aMycKa, MOKHO HaCTPOWUTL YPOBEHb OBHapYKeHUA GpoHTa
aHa/I0roBOro KaHasa no BepTuKanm.

Kpome 3anycka no GpoHTY, MOKHO HaCTPOMUTL 3aMyCK Mo BpeMeHW HapacTaHusa/cnaza,
no N-Homy GpoHTY cepum, No wabaoHy, No ASUTENbHOCTM MMMYTBCOB, MO UMMY/IbCY
KOPOTKOro NaKkeTa, N0 HapyLIeHWIO HAaCTPOMKM U yaepKaHua, no TB-curHanam m
nocaeAoBaTe/IbHbIM CUTHaAaM (ECIM YCTAHOBAEHbI IMLEH3MMW HA AOMNONHUTEbHbIE

bYHKLMM).

KEYSIGHT

TECHNOLOGIES
177



11 3anycku

Obuime ceegeHuA

178

O 3anycke

B KauecTBe MCTOYHMKA CUrHaNa ANna BONbLIMHCTBA TUMOB 3aMyCKa MOMKHO MCMO/b30BaThb
nobol BXxoaHOM KaHan nau “Bxop BHelWHero 3anycka" Ha cTpaHuue 221 BNC.

BHeceHHble B HAaCTPOWKM 3aMycka M3MeHeHUs BCTyMNatoT B CUAY HemedieHHo. Ecan
M3MeHEHMWA B HAaCTPOIKax 3aMycKa BbIMOAHAIOTCA, KOraa ocumanorpad ocTaHoBAEH, TO
npu nocaeaytollem Haxatnm kHornku [Run/Stop] Myck/Cron vaw [Single]
OAHOKpPATHbIM 3anNycK NPYMEHSAIOTCA HOBble HAaCTPOMKKN. ECn BO Bpema M3MeHeHuA
HaCcTpoeK 3anycka ocumanorpad paboTaeT, TO HOBble MapameTpbl 3anycKa byayT
MCMO/Ib30BaHbI B Cieytollem LyKae cbopa AaHHbIX.

Mpu OTCYTCTBMM CUIHANOB 3anycKa Ansa cbopa 1 0TOBparKeHNA AaHHbIX MOXHO
Mcnosib3oBaTh KHOMKyY [Force Trigger] MpuHyauT. 3anyck.

[Na HacTPOMKM NapameTpoB, BAUAIOLLIMX Ha Nt0OOI TMN 3amnycKa, MOXKHO
BOCMO/1b30BaTbCst KHoMKo [Mode/Coupling] Pexxnm/Ceasb (cm. pasaen Masa 12,
“Pexknm 3anycka/ceasb,” Ha cTp. 215).

KaKk 1 HacTpolku ocumnnorpada, HaCTPOMKM 3anycKa MOXHO COXPaHUTb (CM. pasaen
Mnasa 19, “CoxpaHeHune/3n. noyta/Bbi30B (HACTPOMKK, SKPaHbI, AaHHbIe),” Ha CcTp. 327).

CurHanom 3anycka asadetca Takown, NP KOTOPOM BCAKNM pPa3 npn BOSHNKHOBEHUN
KOHKPETHOTOo YyC/10BMA 3anyCKa ocu,mnnorpad) Ha4YMHaEeT OTCNEXMBaAHNE (0T06pa>+<eHme)
ocumnnorpammsbl 13 NeBoW B NPaByto Y4acTb 3KpaHa. [pn aTOM NponcxoanT cTabunbHoe
OTO6pa)'KEHl/Ie TaKnUX nepnogmyecCkmnx CUrHanos, Kak CMHycondaibHble U
NPAMOYro/ibHble, a TaKKe TaKMUX Henepmnoan4eCknx CUrHasos, Kak NOTOKN
nocneaoBaTeibHbIX AaHHbIX.

Ha npuBeaeHHOM Janee pUcyHKe npeacTas/ieHa KOHLENTya bHas Moaes b NamaTh
ocupunnorpada. 3anyck MoXKHO paccMaTpMBaTh Kak CobbITUE, pasaenatollee NnamaTo 419
cobpaHHbIX AaHHbIX Ha Bydep AaHHbIX 40 3anycKa 1 bydep AaHHbIX Noc/e 3anycKa.
MonosxkeHne cobbiTUA 3amnycka B NamATK ocumanorpada onpeaensieTca HacTponKamm
TOYKM OTCYETa BPEMEHM U 334EPMHKKM (MONOKEHNA NO rOPU30HTaNM) (CM. pasaen
“PerynnpoBKa 3a4epKu No ropmMsoHTann (nonoxeHus)" Ha ctpaHuue 73).

CobbITve 3anycka

MpennyckoBoi 6ydep| MocTnyckoson 6ydep|

N J
e

MamsaTtb ocumnnorpada
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HacTpoiKa ypoBHA 3anycKa

MoBepHYB PYYKY YPOBHSA 3aMyCKa, MOXHO HaCTPOUTL YPOBEHb 3arnycka A/ BblbpaHHOro
aHaNoroBoro KaHana.

YpoBeHb 3aMycKa MOXKHO OTPErynpoBaTh, UCNOIb3yA CEHCOPHbIN aKpaH. Cm. “Bxos B
MEHI0 3anycKa, U3MEHEHME pexxmMma 3anycka U OTKPbITUE AMaN0roBOro OKHA 414
YCTAHOBKM YPOBHA 3anycka" Ha cTpaHuLe 63.

YT06bl YCTAaHOBUTL 418 YPOBHA BCEX OTODPAKaEMbIX aHaNOrOBbIX KaHaN0B 3HaveHue 50
% CUrHana, cnefyeT HakaTb PYYKy ypoBHA 3anycka. Ecnm ncnonb3yeTcsa cBsasb No
nepemeHHOMY TOKY, TO MPU HaXKaTUM 3TOM PyUKM ypOBEHb 3anycka byaeT ycTaHoBAEH Ha
0 B.

MpK UCNONb30BaHMM BICOKOTO M HU3KOTO (CABOEHHOTO) YPOBHA 3amnycka (Hanpumep,
ON19 3anyckoB "Bpems HapacTaHums/cnaga” n "KopoTKuii nakeT") HaskaTme pyyYku ypoBHA
NO3BO/AET NEePEKNOYATLCA MEHKAY BbICOKUM M HU3KMM YPOBHEM.

Mono)eHne ypoBHA 3amnycKa 418 aHa/I0roBOrO KaHana NMoKa3aHo COOTBETCTBYHOLLUM
3Haukom Tp B KpaliHel 1eBOM YacTu aKpaHa (eCM aHaNoroBbIN KaHan BKAKOYEH).
3HayeHue ypoBHSA 3aMycka A/14 aHaI0roBOro KaHana oTobpaskaeTca B BEPXHEM MPaBOM
yIay 3KpaHa.

YpoBeHb 3anycKa 419 BbIbpaHHOro LMPPOBOro KaHana MOKHO 3a4aThb B BUAE
NMopOroBoro 3HavyeHuns B meHto "Moporn undposoro kaHana". Haxkmute kHonky [Digital]
Lindpos. Ha nmLeBol naHean ocuuanorpada, a 3aTem ¢ NOMOLLbI0 MPOrPaMMHON
KHonKu Moporu 3aaaiite noporossiit yposeHs ("TTL", "CMOS", "ECL" nan "3agaHo
nosib3osatesem") ans BbiIOpaHHOM rpynnbl LMGPOBLIX KaHaN0B. [TOPOroBoe 3HaYeHue
0TObOpPa3nTCA B NPAaBOM BEPXHEM YTy 3KpaHa.

YPOBEHb IMHENHOrO 3aMycKa HaCTPOUTb HEBO3MOMXKHO. ITOT 3aMYCK CUHXPOHM3NPOBAH C
NIHWEN aneKkTpocHabeHna ocumnnorpada.

Y106bI M13MEHUTb YPOBEHb 3anycKa BCEX KaHA/0B, cieayeT HaxaTb KHOMKy [Analyze]
AHanus > yHKLMU 1 BbIOPATb NYHKT YPOBHM 3anycKa.

MPpUHYAUTENbHbIN 3anyCcK

Mpu HaxkaTuu KHonKku [Force Trigger] MpUHYAUT. TPUrTEp BbINONHAETCA 3aMyCK
(kakoro-nnbo aencrTena) n otobparkaetca cbop AaHHbIX.
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Al

3Ty KHOMKY MOXHO MCMO/b30BaTh B PeskMme 3anycka "HopmanbHbiit", koraa cbop
OaHHbIX OCYLLLECTBAAETCA TO/bKO MPK BbINONHEHWM YCAOBMA 3anycKka. B aTom pexkume,
€C/IM 3aMyCK He BbiNoHsAeTcs (To ecTb, oTobparkaeTca nHanKaTop "3anyweHo?"), MoXKHO
Ha)aTb KHOMKy [Force Trigger] MpuHyAUT. TpUrrep, 4To6bI NPUHYANTENBHO BbINOAHWUTD
3anycK M NPOBEPMTb NOCTYNatoLWMe CUTHANbI.

B pexkmme 3anycka "ABT0", ecium ycnoBme 3anycka He BbINOJIHEHO, 3aMyCK BbIMOJIHAETCA
NPUHYANTENBHO, U 0TObOpaXkaeTca nHamKkatTop "ABTo?".

3anyck no GpoHTy

180

3anycKk no ¢poHTY — 3TO 3aMycK MO NMOUCKY YKa3aHHOro GpoHTa (OTKAOHEHUA) U YPOBHA
HanpskeHus Ha dopme curHana. C NOMOLLbIO 3TOr0 MEHIO MOXKHO 334aTb MCTOUYHMK
3anycKa M OTKAOHeHKWe. TN, UCTOYHUK M YPOBEHb 3amnycKa oTobpakatoTcs B NpaBom
BEPXHEM YTy 3KpaHa.

1 HaxkmuTe KHOMKy [Trigger] 3anycKk Ha nueBoit naHenn B obnactm "3anyck".

2 HaxmuTe NporpammHyto KHOMKY 3anycK B MmeHto "3anyck", a 3aTem ¢ NOMOLLbH0
PY4YKM BBOAA BblbepnTe PPOHT.

3 YT06bl BbIOPATh MCTOYHMK 3aMYyCKa, BbINOJHUTE Cieaytolime AeNCTBUS.
AHaNoroBbI KaHas, KONMYecTBo KaHanos — 1.

Undposoit kKaHan (Ha ocumanorpade CMellaHHbIX CUTHaN0B), KOIMYECTBO
UMPPOBbIX KaHanoB MUHyC oanH — DO.

BHewHue — 3anycku, ocywecrteaatolmeca no curHany EXT TRIG IN.

JInHeiiHble - 3aMyCcKu, ocyLLecTeafsemble Ha ypoBHe 50% nepeaHero v 3aaHero
GpOHTa CUrHaNA UCTOYHMKA MUTAHUA NEePEMEHHOTO TOKa.

WaveGen - 3aMnycKku, OCyWecTBAseMble Ha ypoBHe 50% nepeaHero ppoHTa
reHepaTopa BbIXOAHOTO curHana. (He AOCTYNHO, Koraa BbiOpaHbl CUrHabl
MOCTOSHHOTO TOKa, LWYMOBbIE MM KapAMOTOHNYECKME. )

Mog, reH. curH. (FSK/FM) - 3anycku, ocyliecTeisemble Ha yposHe 50% nepeaHero
bpOHTa MOLYAMPYIOLLErO CUrHANA, KOTAA NPUMEHAEBTCA MOAYNALMA reHepaTopa
curHanos FSK nam FM.

Mo3KHO BbIBpaTh KaHasl, KOTOpbIM He ByaeT oTobpa)KaTbCsA KaK MCTOYHMK 3amycKa no
bpoHTy.

BbIBpaHHbI MCTOYHMK 3aMyCKa YKa3biBAeTCA B NPaBOM BEPXHEM YI/y 3KpaHa, pAL4oM
C CUMBOJIOM OTK/IOHEHMA:
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c1no4 — aHanoroBble KaHanbl;
¢ DO no Dn — undpoBbIe KaHanbl;
E — BXx0O4 BHEWHero 3anycka;
L — NnHEeNHbIM 3anycK;
W — reHepaTtop cMrHanos.
4 HaXMuUTe NPorpaMmHyto KHOMKy OTKAOHEeHUe v BbibepuTe caeayolmne 31eMeHTbl:
NepegHuit GPoHT;
3apHuit GpoHT;

YepepoBaHue GPOHTOB — MOXKHO MCMO/b30BaTb, eCAN TpebyeTca BbINOAHUTb
3anyck no 0bonm GpoHTaM TaKTOBOrO CUrHana (Hanpumep, curHanbl DDR).

Pexknm noboro GpoHTa — MOXKHO MCMOAb30BaTb, €CAN TPEOYETCA BbINONHUTL
3anycK Nno 4eMCcTBMIo BbIBPAHHOro MCTOYHMKA.

Pexunmbl NnepeaHero 1 3aaHero dpoHTa paboTatoT B npeaenax nonochl NPOnyCcKaHUs
ocumnnorpada. pyrne pexxmmbl paboTatoT B Npeaenax noaochl NponyckaHma
ocumnnorpada nam npu 3HaveHmax 4o 1 M B 3aBUCMMOCTM OT TOTO, Kakoe 3HaYeHue
MeHblLUe.

BbibpaHHOE OTKIOHEHWE YKa3blBAaETCA B MPaBOM BEPXHEM Yy 3KpaHa.
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MpumeHeHne
dYHKLUK
aBToMacwTabupo
BaHWA gna
YCTaHOBKM
3anycka no
dPOHTY curHana

MpocTenwmm cnocobom yCTaHOBKM 3anycKka No GPOHTY CUrHana ABAAETCA NPUMeEHEHMeE
byHKLMM aBTOMacWwTabuposaHma. MpocTo HaxkmuTe KHorky [Auto Scale] ABTomaciuTab.
Ocumnnnorpad NonbITaeTcA BbINOMHUTL 3aNycK Mo GPOHTY curHana. Cm. “Mcnonb3oBaHne
bYHKUMKM aBTOMacLWTabmupoBaHma" Ha cTpaHuue 36.

TexHonorua MegaZoom pnAa NPoOCTOro 3anycka

C nomoLLblo BCTPOEHHOW TeXHONOrMM MegaZoom MOXKHO aBTOMAaTUYECKM
MaclTabmpoBaTb CUrHabl, @ 3aTeM OCTAHOBUTb PErNCTPALMIO CUTHAN0B
ocumnnorpadpom. NMosnyyeHHble JaHHbIE MOXKHO YBEMUUTL M MPOCMOTPETH C MOMOLLbIO
pYYeK peryiMpoBKM No BEPTUKAAU U TOPU3OHTAAN. ITO NO3BONUT HANTU CTaBUNbHYIO
TOYKY 3anycka. Mpu ucnonb3oBaHMM GYHKLMM aBTOMACLITaBUPOBAHMA YacTo
NosABAAETCA 3KPaH 3anycka.

3anyck No GPoHTY 3a PPOHTOM

182

B peskmme 3anycka no GpoHTy 3a GPOHTOM 3aMnycK BO3HMKAET, Koraa nossaserca N-i
GPOHT cMrHana nocae NoaAroToBUTEbHOTO GPOHTa M ONpPeaeIeHHON 33 4ePHKM.

MOAroTOBUTENbHBINM GPOHT 1 GPOHT 3aMycKa MOXHO 334aTb B BUAE NONOKUTENLHOTO &
WAK OTPULLATENLHOMO Y. GPOHTa CUrHaNa B aHANOTOBbLIX AW LMDPOBbIX KaHaNaX.
1 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbHO
PY4YKM BBOAA BbibEPUTE DPOHT 32 GPOHTOM.
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3 HaxmuTe nporpaMmHy KHOMKy UCTOUHUKM.

4 B MeH0 MCTOYHMKOB 3arycKa No GPoHTY 38 GPOHTOM BbINOAHMTE CaedytoLlee.

a HaxmuTte nporpammHyto KHonky MogrotoBka A v BpalllaiiTe py4Ky BBOZAA, YTOObI
BbIOPaTh KaHasl, B KOTOPOM [0/IKEH BO3HMKATb NOArOTOBUTENbHbIN GPOHT
cuUrHana.

b HaxmuTe nporpammHyto KHomnky OTKNOHeHue A, 4Tobbl BbIOpPaTb GPOHT
(nonoKMTENbHbIN UK OTPULATENBHbIN) MOArOTOBUTEIbHOTO CUTHaMa A.

¢ HaxmuTe nporpammHyto KHormky Tpurrep B v Bpaluaite pyyky BBoAa, 4TobbI
BbIOPATb KaHasl, B KOTOPOM [I0/1EH BO3HMKATb 3amnycKatowmii PoHT curHana.

d Haxmute nporpammHyto KHonky OTKNOHeHUe B 1 BpaLlaiiTe pyyky BBoAa, HTOObI
BbI6PaTb GPOHT (MONOKUTENBHBIN UM OTPULATENBHBIN) CUrHaNa 3anycka B,
KOTOPbIN AOMKEH 3aMycKaTb ocuuanorpad.
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BpalleHuem pyykM peryMpoBKM YPOBHA 3aMyCcKa HaCcTPOMTE ypOBEHb 3amnycKa 41
BbI6paHHOro aHaI0roBoro KaHana. Haxmute kHonky [Digital] Liugpos. 1 sbibepute
Moporu, uTobbI YKa3aTb NOPOrOBbIN YPOBEHb A1A LUMOPOBbLIX KaHaN0B. 3HaYeHHe
YPOBHS 3aMycKa Uiu 0rMYecKoro Nopora MHAWLMPYETCA B MPAaBOM BEPXHEM YTy
aKpaHa.

HasmmuTe KHOMKy "Hasazn/sBepx", 4TObbI BEPHYTLCA B MEHIO 3aMycKa.

6 HaxxmuTe nporpammHyto KHOMKy 3afepKKa, 3aTem BpallaiTe pyyKy BBoAa, YTobbI
BBECTM 3HAYEHME BPEMEHU 3a4EPHKKN MeXay GPOHTOM NOATOTOBUTENBHOIO
curHana A v GpoHTOM curHana 3anycka B.

7 HaxkmuTe nporpammHyto KHonKy N-Hblid GpOHT B, 3aTem BpallaiTe pyyky BBOAa,
4T0bbI BbIBPATL N-11 GPOHT CMrHaNa 3anycka B, N0 KOTOpOMY LO/IKEH MPOU3BOANTLCA
3anyck.

3aﬂyCK no ANNTENBHOCTU MMITY/1bCa

MpK UCNONb30BaHMM 3aMycKa No AUTENbHOCTM MMMY/bCa (MMMYbCHOW Nomexe)
ocumnnorpad byaer 3anyckaTbCa NPM NONOKUTENBHOM MU OTPULLATESILHOM MMMY/IbCE
YKa3aHHOM ANTEeNbHOCTU. ECAM HYXEH 3amycK No yKasaHHOMY 3HaYeHMWo TaliMm-ayTa,
BOCMNO/b3ylTech Tpurrepom LWabnoH B MeHto 3anycka (cm. “3anyck no wabsoHy" Ha
CTpaHuue 187).

1 HaxkmuTte KHOMKy [Trigger] Tpurrep.

2 HaxmuTe nporpammHyto KHomKy TPUFrep B MeH!O 3amnycKa, a 3aTemM C MOMOLLbHO
PY4YKM BBOAA BbibepuTe AANTENbHOCTb MMNYAbCA.
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WCTouHKE
1

3 HakmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEpHUTE PyYKy BBOAA, YTOObI
YKa3aTb MCTOYHMK KaHana 3anycKa.

BbibpaHHbI KaHaa 0TOBPas3nUTCa B MPaBOM BEPXHEM YTy 3KPaHa, PALOM C CUMBOJIOM
MONAPHOCTY.

MICTOYHMKOM MOXKET BbITb 11060 aHaNOroBbIN MK UMbPOBOM KaHas, AOCTYMHbIN Ha
Ballem ocuuanorpade.
4 Y10bbl HAaCTPOUTL YPOBEHb 3aMyCKa, BbINOJIHUTE CAeayoLme AeNCTBUA.
Mpu BbIGOPE aHANOrOBbLIX KAaHaNOB NOBEPHMUTE PYUKY YPOBHA 3arycKa.
Mpw BbIBOpE UMPPOBLIX KaHaNoB HaxkmmTe KHoMKy [Digital] Lludpos. 1 3aaaite
MOPOroBbIit ypOBEHb C MOMOLLbI0 NapameTpa Moporu.
3HaYeHMe yPOBHA 3arycKa UM NOrMYeCcKoro nopora MHAMUMPYETCA B NPaBom
BEPXHEM YTy 3KpaHa.
5 HaskmuTe NporpammMHyto KHOMKY NOASPHOCTM MMNYAbca, YTOHbl BbiIbpaTh
NOIOKUTENbHYIO (ﬂ_) AW OTpMLLATENbHOM (U) NoNAPHOCTb A1 MCKOMOM

ANNTEeNbHOCTU MMNYbCa.

BbibpaHHan NoNAPHOCTb MMMY/bCa OTOOPAKaeTCA B MPaBOM BEPXHEM YI/y SKpaHa.
MONOMKUTENBHBIA MMMYLC BbllE TEKYLLEro YPOBHSA 3amnycka WUau nopora, a
OTPpULATENbHbIV — HUXKE TEKYLLEro YPOBHA 3anycka Uan nopora.
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186

Mpu BbIGOPE NONOKUTENBHOTO MMMY/IbCA 3aMyCK NPOM30MAET B MOMEHT Nepexoaa
UMMYAbCa "BbICOKMN-HU3KMIN", ecnn yo0BAETBOPAETCA KBaMbUKALMOHHOE YCA0BMe.
Mpu BbIOGOPE OTPMULIATEILHOTO MMMY/bCA 3aMyCK NPOM30MAET B MOMEHT Nepexoaa

MMNYAbCa "HU3KMII-BBICOKMIA", €CN yA0BNETBOPAETCA KBaMbUKALMOHHOE YC0BMeE.
HaxkMuTe nporpammHyto KHonky "Knaccuoukatop” (< > ><), ytobbl BbIGpaTh
KnaccuomnKaTop BpemeHu.

C nomolLblo NporpammMHoOn KHoMKKM "KnaccndmkaTop" MOXKHO YCTaHOBUTL 3aMycK
ocumnnorpada npu AAUTENbHOCTU UMMYAbCA, KOTOPas YA0BNETBOPAET CAEAYHOWMM
YCNOBUAM.

MeHblie 3HaYeHUsA BpemeHn (<).

Hanpumep, 418 NONOKUTENBHOMO MMNYAbCA, ecin t<10 H.

|<—10 ns — |<—10 nS:’l/Trigger
i | I

Bosblie 3HaYeHnn BpemeHu (>).

Hanpumep, Ana NON0KUTENbHOIO MMNyabca, ecam t>10 Hc.

=10 ns - =10 ns —= _ - Trigger
|

B npegenax AnManasoHa 3HaYeHUI BpemeHn (><).

Hanpumep, ond noNoKMTENIbHOrO nmnyabca, ecnm t>10 He 1 t<15 He:

10 NS —| f——15nNS —] f—12 ns_.|/Trigger

i L L] I

7 YCTaHOBUTE 3HAYEHUA BPEMEHM KNaccudmKaTopa C MOMOLLbI MPOrPamMMHOM KHOMKM

(< mAn >) 1 noBepHUTE PyUKy BBOAA, YTOObLI 334aTb KNACCUOUKATOPbI ASIUTENBHOCTH
MMMY/bCa.
KnaccudumKaTopbl MOKHO 3a4aTh CAedytolmm obpasom.

2 HCc =10 ¢ ana knaccudmratopa > uam < (5 Hc — 10 ¢ Ans moaener ¢ Noaocom
nponyckanma 350 MTL, 1 HUXKe).

10 Hc — 10 ¢ ana knaccuouKkaTopa ><, C MUHMMaAbHON PasHULIEN 5 HC Mexay
BEPXHEMN N HUKHEN HAaCTPOMKaMM.
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nporpammHas
KHOMKa AnA
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B

3anyckn 11

Mpwu BbibOpe KnaccudukaTopa "mMmeHblie" (<) C NOMOLLbIO Py4YKM BBOAa MOXHO 334aTb
3anyck ocuuanorpada npu MMNyAbCe, 4JMHa KOTOPOro MEHbLLE 3HAYEHWS BPEMEHM,
0TOBpPaXKEHHOTO Ha NMPOTrPaMMHOI KHOTMKE.

Mpw BbibOpe KnaccudmKkaTopa "B Npeaenax amanasoHa" (><) c NOMOLBIO PyYKM
BBOZA MOYKHO YCTaHOBWTb 3HAaYEHME BEPXHErO Npeaena NpoMesKyTKa.

Mpw Bbibope knaccudurKkaTopa "bonblie” (>) ¢ TOMOLLBI0 PYYKM BBOAA MOXKHO 334aTh
3anyck ocumnnorpada Npu UMNyabce, AAMHa KOTOPoro 6oblie 3HaYeHUA BPEeMEHH,
O0TOHpaXKEHHOro Ha NPOrPaMMHON KHOTKe.

Mpw BbibOpe KnaccudmKkaTopa "B Npeaenax amanasoHa" (><) c NOMOLBIO PyYKM
BBOZA MOYKHO YCTAaHOBMTb 3HAYEHUE HUKHETO Npeaena NPOMEXKYTKa.

3anyck no wabaoHy

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

3anyck no wabsoHy onpeaenseT yc/oBMe 3amnycKa, BbINMoMHAA MOUCK YKa3aHHOIo
wabnoHa. IToT WwabnoH npeacTaBaseT cobolt KOMBMHAUMIO KaHAN0B C IOTMYECKUM
onepaHaom M. Kaxabli KaHan MosKeT MMeTb 3HadeHue 0 (HM3Koe), 1 (BbicOKoe) nnm
"6e3pasnmyHoe coctoaHmne" (X). Ans KaHana, BKAOYEHHOTO B WWab/oH, MOXKHO yKa3aTb
nepeaHnin v 3aaHuUn GPOHT.

1
2

HaxxmuTe kHonky [Trigger] Tpurrep.

HakMuTe NporpammHyo KHOMKy TPUrrep B MeHI0 3amnycka, 3aTem NoBepHUTE PyYKy
BBO/A, UTObObI BbIOpPaTh LLIabnoH.

HaxmuTe nporpammHyto KHonky KnaccuédukaTop 1 nosepHUTe pydKy BBOAA, 4TODbI
BbIOPaTb 3HaUYeHWe ANA AUTENbHOCTM WabnoHa.

BeegeH — ec/n WabaoH BBEaEH.
< (MeHbLUe) — ecan Bpema Hanuma WabnoHa MeHbLLIE HEKOEro 3HaYeHMs.

> (bonblue) — ecan Bpemsa Hannums WwabsoHa 6osblie 3HaYEHUA BpeMEHN. 3anycK
BbIMOHAETCA NPU Bbixode M3 WabnoHa (He Npu NpeBbIWEHWM 3HAYEHUA BpEMEHU
NPOrpaMMHOMN KHOMKM >).
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188

Tailm-ayT — ecau Bpems Hannuma WwabnoHa 6oblle 3HaYeHna BpemeHu. B aTom
C/lydae 3amnycK BbINOHAEGTCA NPKW NPEBbIWLEHNM 3HAYEHNA BPEMEHM NPOTrPaMMHONM
KHOMKM > (He npu Bbixode M3 wabnoHa).

>< (B npegenax ,quanasoHa) — €C/In BpemMAa Hann4yna wabnoHa Haxo4uTcCA B
PaMKaXx HeKoero gnamnasoHa 3HAYEHW .

<> (3a npeagenamun gnanasoHa) — ec/im Bpema HaMumna WwabsoHa HaxoaMTCA BHE
PaMOK HEKOEro AManasoHa 3Ha4YeHuM,

AnutenbHOCTb Wab/oHOB OLLEHMBAETCA C MOMOLLbIO TaliMepa. 3anyck Talimepa
BbIMOMHAETCA Ha NocnegHeM GPOHTE, KOTOPbIKN NMO3BOSET BbINOAHWUTL YCA0BUE
wabnoHa (normyeckuit oneparg, MN). Kpome cnyyaes, Koraa BbibpaH KnaccnudukaTop
Taiim-ayT, 3anycK BbINOJHAETCA Ha NePBOM GPOHTE, KOTOPbIN AeNaeT ycnosue

WabI0Ha HEBbLIMOMHUMBIM, NPU YCAOBUM COBNOAEHUA KpUTEPUEB KaaccudurkaTopa
BPEMEHMU.

[NA ycTaHOBKM 3HaYEHUM BpemeHu BbIBpaHHOro KnaccuduKkaTopa MCNonb3yoTea
MpPOrpaMmMmHbIe KHOMKM (< 1 >) 1 pyyKa BBOAA.

YT106bI YCTAaHOBUTH WAB/AOH aHAI0rOBOro UAM UMbPOBOro KaHasa, HaXxmuTe

nporpaMmmHyto KHoMKy AHan0roBblit 1A LiudpoBoiA 1 c MoMOLLbIO KaBuaTypbl 419
ABOWMYHbIX 3HaYEHWI BBEAWTE CaeaytoLlee:

unHat
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0 3agaeT Ans BbIOpaHHOro KaHana 3HavyeHue wabaoHa "Hob" (HM3Koe). Huskoe
COCTOAHME 03HAYAET, YTO YPOBEHb HAMPAMKEHMA KaHaNa HUXKe YPOBHS ero 3arnycka
MM nopora.

1 3aaaeT A5 BbIGPaHHOro KaHana 3HadeHue wabnoHa 1 (Bbicokoe). Bbicokoe
COCTOAHME 03HaYaeT, YTO YPOBEHb HAMNPAMKEHMA KaHa a Bbllle YPOBHA ero 3anycka
nnu nopora.

X 3apaeT ana BbI6pPaHHOrO KaHasa 3HaveHue wabsoHa "be3pasnmyHoe
cocToaHme". KaHan, ans KoToporo 3agaHo "6espasnnyHoe coctoaHmne",
MFHOPMPYETCS 1 KaK YacTb WabnoHa He ncnonbayetca. OQHaKo ecin Bcem
KaHanam B WabnoHe NpMCBOEHO 3HauYeH e "6e3pasnyHoe coctosHme", To 3anycK
ocumnnorpada He 6yaeT BbINOHEH.

MporpammHan KHonka "HapacTtatolwmii dpoHT" (4) nan "Cnagatowmit dpoHT" (1)
No3BO/AET YCTaHOBUTL Wab/ioH aAnA GpoHTa BbIBPaHHOro KaHana. B wabnoHe
MOXHO yKa3aTb TO/IbKO OAMH NepeaHui unm 3agHuii GpoHT. Ecam 3HaueHune
GpOoHTa 334aH0, TO 3anycK ocumanorpada NPOU3oNAET NO AOCTUHKEHUM
yKa3aHHOro GpoHTa, eCAu BbINONHAETCA YCA0BME WabNoHa, YyCTaHOBAEHHOTO AN1A
LpYrvX KaHanoB..

Ecnu 3HayeHMa GpoHTa He yKasaHo, To 3anyck ocuuanorpada nponsonaer
cornacHo nocieaHemy GpoHTY, MPU KOTOPOM BbIMONHAIOTCA YCA0BKA WabnoHa.

YKasaHue ppoHTa B WwabnoHe

B wabnoHe MOXKHO YKa3aTb TO/IbKO OAMH Npeaen nepeaHero uav 3agHero GpoHTa.
Ecnu yctaHoBneH Npegen ppoHTa, a 3aTem B LWabioHe BbIBUPAeTca Apyroi KaHan u 4ns
Hero ycTaHaB/IMBaeTCA MHOM Npeaen GpoHTa, TO 3HAYEHUe NpeblayLLei YyCTaHOBKK
¢dpoHTa n3meHseTcs Ha "bespasnmyHoe coctosHue".

TaKXKe MOXKHO yKa3aTb WabaoHbl ANA LMPPOBbIX KAHANI0B, MCMO/b3YA NPOrPaMMHble
KHoMKM WnHa 1 v lLnHa 2 1 yKas3aB WwecTHaALuaTepmUyHble 3HaYeHus. Cm. “3anyck no
LwecTHaguaTepUyHOMy WabAOHHOMY 3HaUYEeHUIO WKHbI" Ha cTpaHuue 190.

BbibpaHHbIi WabnoH yKasaH B cTpoke "Pattern =" HenocpeacTBEHHO Hag,
NPOrpaMMHbIMM KHOMKaMMU.

5 YTobbl OTperynmpoBaTb ypOBEHb aHAIOrOBOr0O U LLMGPOBOro KaHana, HaxkMuTe
[Analyze] AHanus > ®yHKumMK, BbibeprTe YPOBHM 3anycKa 1 1CMNONb3ynTe
NPOrpamMHble KHOMKM B MEHIO aHanm3a.

TaKKe MOXKHO YCTaHOBMTb NOPOrOBblE YPOBHU ANA UMOPOBbLIX KaHAN0B, HaXKaB
KHonky [Digital] Liugpos. > Noporu.
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3ar|yc+< no wecCtTHaguaTepn4HoOMy LLIa6/'IOHHON\y 3HA4YEeHUNKO WNHDbI

MOXHO yKa3aTb 3HaYeHMWe WKHbI, N0 KOTOPOMY ByAeT OCYLLECTBAATLCA 3anycK. 48
3TOro CHayana onpeaenuTe WuHy. JononHUTENbHbIE CBEAEHMA CM. B pasaene
“OTobparkeHre ULMPPOBbIX KAHANOB KakK WKHbI" Ha cTpaHuue 148. 3anyck No 3HaYeHuto
WMHbI MOXHO OCYLLLECTBAATb HE3ABMCUMO OT TOTO, OTOBPAXKAETCA WKHA UK HET.

YT06bI OCyLWEeCTBMTb 3aMyCK NO 3Ha4YEHUIO WKHbI, BbINO/IHUTE Cheayrouine OEencTens.

1 BbibepuTte TN 3anycka no wabsoHy 1 KnaccudmrKaTop, Kak onucaHo B “3anyck no
wabnoHy" Ha cTpaHuue 187.

2 HaxmuTe nporpammHyto kHonky WuHa 1 nan LuHa 2 v BBeauTe 3HaveHuA
nosnybaiTa (LWecTHagUuaTePUUYHbIK CUMBO), UCNOAb3YA KNaBuaTypy A1
LeCTHaALATEPUYHbBIX CUMBOJIOB B OTAE/IbHOM AMasIOrOBOM OKHE.

Ecan u,Md)pa COCTOUT MmeHee 4eM U3 YeTblpex 6uT, TO ee 3HaYeHue 6yp,eT OrpaHN4YeHo
HanbONbLINM YNC/IOM, KOTOpOE MOXKeT 6bITb npeacrtaBaeHo aSTMM YNMcaom 6uT.

Ecnu wecTHaauaTepMUYHOE YMCO WKHbBI COAEPIKMUT OAMH MU HECKO/IbKO BUTOB
6e3pa3IMYHOro cocToAHMA (X) M 0AMH MM HECKONBKO BUTOB co 3HaveHnem "0" nam "1",
TO BMECTO UMdpbl ByaeT oTobpaskaTbcs 3Ha4oK "S".

CeeneHus 06 oTobpaxKeHnn UMbpPOBON LWNHbLI, KOTAa BKIOYEH 3aMyCcK Mo wabaoHy, cm.
B pasgesne “OTobparkeHne 3Ha4YeHUI WIKH NPU UCMNOJIb30BaHMM 3amnycKa Mo
WwabnoHy" Ha cTpaHmue 150.

3anyck no ycnosuo N1

B peskmme 3anycka no ycnosuio UM nponssoamTca 3anyck npu obHapysKeHMM ogHOro
(MNM HeCcKONBKMX) 3a4aHHbIX POHTOB CUrHAA B @aHANOMOBbIX UM LMPPOBbLIX KaHanax.

1 HaxkmuTe KHONKy [Trigger] Tpurrep Ha nepefHen NaHenun B cekummn "Tpurrep".

2 HaxKMuTe NporpammHyto KHOMKy TpUIrep B MEHIO 3anycKa, a 3aTeM C MOMOLLLbIO
py4KM BBOAa BbibepuTe UJIN.

3 HaxXmuTe NporpammHyto KHOMKy OTK/IOHEeHUe 1 BbibepuTe NONOKMUTENBHBIN GPOHT,
oTpuLaTeNbHbIM GPOHT, Nto6oM GPOHT nan "6espasnnyHoe coctosaHue". Boibop
oTobparkaeTca B NpaBOM BEPXHEM Yy 3KpaHa.
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4 [1nA KaXX40ro aHas0roBoro Man UMdpoBOro KaHana, KOTopbli TpebyeTca BKAOUYUTL B
3anyck no UM, HaskmuTe nporpaMmHyto KHomnky KaHan, utobbl BbIGpaTh KaHann.

Mpu HaxaTUM NPOrpaMMHON KHONKK KaHan (Man BpalleHnn pyykmn BBoa)
BblOMpPaemblit KaHan BblaenseTca B cTpoke "MJTN =" Hag nporpamMmHbIMM KHOMKaMMU 1
B MPaBOM BEPXHEM YI/1y 3KpaHa pALOM C CUMBOJIOM JIOTMYecKoro snemenTa UJIN.

BpalieHnem pyyuKkmn peryIMpoBKM YPOBHS 3amycKa HacTPOWTe ypOBEHb 3anycKa s
BbIOPAHHOrO aHa0roBoro KaHana. Haxxmute kHonky [Digital] Uuépos. v BbibepuTe
Moporu, 4Tobbl YKazaTb NOPOroBbI ypPoBEHb AN1A LMbPOBLIX KAaHANOB. 3HaYeHMe
YPOBHS 3aMycKa WAM NOrMYEecKoro nopora MHANLMPYETCA B MPAaBOM BEPXHEM YTy
aKpaHa.

5 [1na Kaxaoro BbiBpaHHOro KaHana HaskmmTe NporpammHyto KHOMKy OTKNOHeHMWe U
BbIGEpPUTE HanpaB/eHWe U3MeHeHNA GPOHTa: & (NoNOKMUTENbHBIN GPOHT), L

(oTpuuaTenbHbi GPOHT), ! (ntobo GpoHT) nnm X (He umeeT 3HavyeHus). Boibop
oTobparkaerca Haj, NPOrPaMMHbLIMM KHOMKaMM.

I b7 200

Hroru

Ecan Bce KaHanbl B pexknume 3anycka no UM yctaHoBMTb Ha X ("6e3pasnnyHoe
coctosiHme"), To ocumnnorpad He bByaeT 3anycKaTbes.

6 YT0ObI 334aTb BCE aHANOroBble U LUMbPOBbIE KaHasbl 418 GPOHTa, BbIBPaHHOIO €
MOMOLLI0 MPOrPaMMHOM KHOMKK OTKAOHEHUE, HAaXKMWUTE MPOrPamMHYO KHOTKY
HactpouTb Bce GpOHTDI.
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3anyck No BpeMeHu HapacTaHus/cnaaa

3anycK No BpemeHu HapacTaHus/cnaga Ucnosb3yeTcs A8 NoMCcKa nepexoaa nepeaHero
MK 3aHEero GPOHTa OT OAHOTO YPOBHSA K APYTOMY 33 Nepuos, BpeMeHM, KOTOPbIN
6oble UK MeHble 3a4aHHOr0 3HaYeHMs.

Bbicokuin ypoBeHb

Hu3kui ypoBeHb

OnutenbHOCTL NepeaHero poHTa [OnutenbHOCTb 3agHero poHTa

1 HaxkmuTe KHOMKy [Trigger] Tpurrep.

2 HaxmuTe nporpammHyto KHomKy TPUIFrep B MeHto 3aMnycKa, a 3aTem C MOMOLLbHO
py4YKM BBOAA BbibepKTe Bpema HapacTaHua/cnaaa.

S

rarm HNE|

HcTouHKE
1

3 HaxmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEPHUTE pyYKy BBOAA, YTOObI
BbIOPaTb UCTOYHUK BXOHOMO KaHana.
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4 HaxmuTe nporpammHyto KHonky MepeaHnit GpoHT nam 3agHuit GPOHT a1A
nepekNtoYeHna Mexay TMnamm GpoHToB.

5 HaxmuTe nporpammHyto KHOMKy Bbi6op YPOBHA, UTOObLI BbIGPaTh BbICOKMIA yPOBEHD,
a 3aTem C MOMOLLbIO PYYKM YPOBHSA 3aMycka HaCcTPOWTE BbICOKMIA YPOBEHb.

6 HakmuTe nporpaMmmHyto KHOMKy Bbl6op YpOBHA, 4TOObI BbibpaTh HU3KMIA ypoBeEHD, a
3aTeM C MOMOLLLbIO PYYKM YPOBHS 3amMycKa HAaCTPOWTE HU3KMIN YPOBEHb.
[na nepekntoyeHns yposHeit (Bbicokuit 1 HU3KMIN) MOXKHO TaK»Ke MCNOb30BaTh
PYYKY YPOBHA 3amnycKa.

7 HaxmuTte nporpammHyto KHomnky Knacecudukarop 1a nepekniodeHmna mexay
3HavyeHmamn "bonbwe" n "meHble".

8 HaxkmuTe nporpamMmMHyto KHOMKY Bpemsa u noBepHUTE pyyKy BBOAA, YTOOLI BbIGPATHL
BpeMS.

3anyck no N-Homy GpPOoHTY cepum

3TOT TMN 3anycka ocyulecTenseTca no N-HoMy GPOHTY CepUM, KOTOPbI CO34aeTcs No
NcTeYeHnn BpemeHmn besnencTemns.

l<— ldleTime —>1  Trggery

S JEREAS

[ns HacTPOMKM 3TOro 3anycka HeobXoAMMO BblbPaTb MCTOYHMK, OTKIOHEHWE GPOHTA],
Bpemsa 6e34eicTBuA n Homep GpPoHTa.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxXmuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbIO
py4YKkun BBOAA BbibepnTe N-Hbli GPOHT cepuu.
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ApTo N%E 1

Kroru

Tun MeTouHmE Mepenan
M-HBI tp 1

3 HakmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEpHUTE PyYKy BBOAA, YTOObI
BbIOPATb MCTOYHMK BXOAHOrO KaHaa.

4 HaxkmuTe NporpammHyto KHOMKy OTKAOHeHUe, YTODbI YKa3aTb OTKIOHEHWe GpoHTa.

HaxmuTe nporpammHyto KHoMKy besaencTBue 1 NnoBepHUTE Py4yKy BBOAA, YTOOLI
3a4aTb Bpema 6e3aencTams.

6 HakmuTe NporpammHyto KHOMKY PPOHT, a 3aTeM C MOMOLLIO PYYKM BBOAA YKaXKuUTe
Homep GPOHTA, MO KOTOPOMY [0/IKEH OCYLLLECTBAATLCS 3aMyCK.

3anycK no KOPOTKOMY MaKeTy

3anycKk nNo KOPOTKOMY MaKeTy UCMOAb3YeTCa 415 NOUCKA MMMYIbCOB, KOTOPbIe
nepecekatoT 0O4HO NOPOroBOE 3HaYeHWe, HO He NepeceKatoT apyroe.
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Bbicokun ypoBeHb

Hwuskuin ypoBeHb

MonoxuTenbHbIN KOPOTKUA MMNYNbC  OTpuuaTenbHbI KOPOTKUIN UMMYIbC

e [ONOXUTENbHBIN KOPOTKMIA UMNY/bC NepPecekaeT HUKHWIM NOPOr, HO He NepecekaeT
BEPXHUIN.

e OTpuuUATEbHbIN KOPOTKUN MMIMYJIbC NEPECEKAET BEPXHMI NMOPOT, HO He nepeceKkaeT
HUMKHUN.

YT106bl OCYLLECTBMTL 3aMyCK MO KOPOTKOMY MaKeTy, BbINMOMHWUTE CAeAytoLine AeNCTBUA.

1 HaxkmuTe KHonMKy [Trigger] Tpurrep.

2 HaxmuTe nporpammHyto KHomnKy TPUIFrep B MeHto 3aMnycKa, a 3aTem C MOMOLLbHO
py4YKkM BBOAA BbibepnTe KOPOTKMIA NaKeT.

LR I 2

Hroru

WCTouHKE

3 HaxmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEPHUTE PyYKy BBOAQ, YTOObI
BbIOPaTb UCTOYHUK BXOLHOMO KaHana.
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MepekntoyaTbCca Mexay PasHbIMM TUMAMM MMMYIbCOB MOMKHO C MOMOLLbIO
NpPOrpaMmMmHbIX KHOMOK MoN0XUTENbHbI KOPOTKKUIA MMnynbc, OTpULaTeNbHbI
KOPOTKUIA umnynbc, 06a TMNA KOPOTKUX MMMY/IbCOB.

Ha)munTe NporpammHuyto KHonky Bbl6op ypoBHSA, 4UToObI BbIOGPaTL BbICOKMIA ypOBEHD,
a 3aTem C MOMOLLbIO PYYKM YPOBHSA 3amycka HaCTPOWTE BbICOKMIA YPOBEHb.

HayKMWTe NporpaMmHyto KHOMKY Bbl6op YpOBHSA, 4TOObI BbibpaTh HU3KMIA ypoBeEHb, a
3aTeM C MOMOLLLbIO PYYKM YPOBHS 3amMyCcKa HAaCTPOWTE HU3KMIN YPOBEHb.

[na nepekntoyeHns yposHeit (Bbicokuit 1 HU3KMIM) MOXKHO TaK»Ke MCNOb30BaTh
PYYKY YPOBHA 3amnycka.
HaxkMuTe nporpammHyto KHoMKy KnaccudukaTtop An1a NepekntodeHna Mexay

3HavyeHusmu "6onbwe”, "meHblie" n Her.

Taknm 06pa3oM MOKHO YKa3aTb, A0OXKHA U AIMTENbHOCTb KOPOTKOIO MMMY/1bCa
ObITb 60/bLLE UM MEHbLLE KOHKPETHOrO 3HaYeH K s.

Ecnn BbibpaH Knaccngukartop "60oblie" nam "meHblie", HaskmuTe NporpaMmmHyo
KHOMKY Bpemsa v nosepHUTE py4YKy BBOAA, YTOObI YKa3aTb BPEMS.

3anycK Nno HaCTPOMKe 1 yaepKaHNo

196

3anyckK No HacTPOKKe 1 yAePKaHWUIO UCNONb3YeTCA 1A NOUCKA HaPYLLEHWUA HAaCTPOMKM 1
yLoepKaHuA.

V

|
|
|
|
| |
Bpems HacTporikn Bpems yaepxaHus

|
[aHHble ><
|

TaKTOBbIV cUrHan
(nepegHuin
pPOHT)

OAvH KaHan ocuunnorpada Ucnosb3yeTcsa A8 U3MePEeHMsA TakTOBOIO CUrHanNa, a Apyron
— O/19 U3MepEeHUs CUrHana AaHHbIX.

YT06bI OCYLLECTBUTL 3aMyCK MO HACTPOMKE M1 YAEPKaAHMUIO, BbINOAHUTE CaeaytoLpne
nencrTeuns.

1 HaxkmuTe KHonMKy [Trigger] Tpurrep.
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Ha)munTte nporpammHyto KHOMKy TPUFrep B MeHI0 3anycKa, a 3aTem C MOMOLLbHO
py4YKu BBOAA BbibepnTe HacTpoiiKa 1 yaep:KaHue.

HaxmnTe NporpammHyto KHonky TaKTOBbIM CUTHaN M NOBEPHUTE PYYKY BBOAA, YTODbI
BbIOPATb BXOAHOW KaHa/ C TaKTOBbIM CUTHANOM.

3adainTe NoAXoAsLIMIA YPOBEHb 3aMycKa A/1A TaKTOBOTO CUIHaNa C MOMOLLIO PYUKM
YPOBHSA 3anycka.

HaxmunTe nporpammHyto KHormnky MepeaHuit GpoHT Uau 3agHU GPOHT, 4TOObI
YKa3aTb MCMO/b3yemMblit GPOHT CUHXPOMMMY/IbCa.

HaxmnTe NporpammHyto KHomnky fLaHHble 1 NOBEPHUTE PyYKY BBOAA, YTODbI BbIOPATH
BXOAHOWM KaHan C CUTHAaNOM AaHHbIX.

3afainTe NoAXoASLIMIA YPOBEHb 3aMyCcKa AA CUTHaMa JaHHbIX C MOMOLLLbIO PYYKM
YPOBHSA 3anycka.

Ha)munTe nporpammHyto KHOMKy < HacTpoiKa 1 nosepHuTe pydky BBOAa, 4TObbI
BbIOPATb BpEMA HAaCTPOMKM.

TakT. cMrH
1

9 HaKMnTe NPOrpaMmHY0 KHOMKY < YAep»KaHue 1 NoBEPHUTE PYyYKy BBOAA, YTODbI

BbIOpPaTb Bpems yaeprKaHua.
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38I‘IVCK no BnNAeoCHUrHaiam

3anyck no BUAEOCUIHAIAM MOYHO MCMNOJIb30BaTb A/1A PErMCTPALLMM CNOXKHbIX
ocumnnorpamm 60bLINHCTBA CTaHZAPTHbIX aHAI0TOBbLIX BUAEOCUTHAN0B. Cxema
3anycCka onpegdenaet BepTVIKaJ'IbeIlz n FOpVI3OHTaJ'IbeIlZ NHTEPBA/Z1 CUTHA/1a U
obecneuymBaeT 3aMnyCK Ha OCHOBE Bbl6paHHbIX HaACTPOEK 3arycKa.

TexHonorns MegaZoom IV ocumnnorpada obecneymBaeTt spKoe 1 HarnaaHoe
oTobpakeHne NtoboM YacTh BUAEOCUrHaNA. AHAAN3 BUAEOCUIHANOB yNpoLLaeTca
6narogaps cnocobHocTM ocumnnorpada 3anyckaTbea no Atobol BbibpaHHOM CTpoKe
BMAEOCUTHANA.

Mpyu npmeHeHNN NaccMBHOro NPo6bHMKa 10:1 Ba*KHO HACTPOMUTL NPABUJIbHYIO
KomneHcauuio. Ocunnnorpad YyBCTBUTENEH K STOMY TaK, YTO MOXKET He 3anycKaTbCcs,
€c/I NPOBHMK HenpaBUAbHO CKOMNEHCUPOBAH, 0COHEHHO NPU UCNOIb30BaHUN
nporpeccuBHbIX GOopMaToB.

1 HaxkmuTe KHoMKy [Trigger] 3anyck.

2 HaxmuTe NporpamMmmMHyto KHOMKY 3anycK B meHto "3anyck", a 3aTem C NOMOLLbH0
pYy4YKM BBOAA BbIbEPUTE BUAEO.

HcTouHKE
1
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3anyckn 11

3 HaxmuTe NporpammHyto KHonKy MCTOUHUK 1 BbibepuTe B Ka4ecTse MCTOYHMKA
3anycKa no BMAeOCHrHanam 1bol aHaNorosbIA KaHas.

BbIOGpaHHbIM MCTOYHMK 3aMycKa OTOOParKaeTcst B MPaBOM BEPXHEM Y1y AnUChies.
BpalueHune pyykr YpoBeHb 3amnycKa He NpUBOANUT K U3MEHEHUIO YPOBHA 3anycKa,
MOCKO/IbKY YPOBEHb 3aMycka aBTOMaTUYECKM YCTaHaBIMBAETCA B COOTBETCTBMM C
CUHXpOMMNYbCOM. CBA3b 3aMyCKOB aBTOMaTMUYECKM yCTaHaBMBaeTCA B pexxmm TB B
MeH!0 "PeXKMMm 1 cBA3b 3aMyCcKoB".

Cnepute 3a npaBU/ibHbIM cor/lacoBaHnem

MHorve BUAEOCUIHANbI NPOUCXOAAT OT 75-OMHbIX UCTOYHMKOB. 1A obecneyeHms
NPaBWILHOTO COMNACcCOBaHMA C STUMMU UCTOYHUKAMM CAeayeT NPUCOeaNHUTb Ha BXOZ,
ocumnnorpacda cornacoBaHHyo Harpysky 75 Om (Hanpumep, Keysight 11094B).

4 HaxKMuTe NPOrpaMmMHYH0 KHOMKY NOAAPHOCTM CUHXPOHM3aUMM 415 YCTaHOBKM

NONOKUTENIbHOM (ﬂ_) AW OTpMLATENbHOM (U) NoIAPHOCTM CUHXPOHM3ALMN
3anycKka BMAeoCUrHana.

5 HaxkmuTe nporpaMmHyto KHoMKy HacTpoiiku.

6 B meHto "3anycKk no BMAeOCUTHaNaM" HasKMUTE MPOrpaMmmHYH0 KHOMKY CTaHAApT,
4TOObI YCTAHOBUTbL CTaHAAPT BUAEOCUTHANA.

Ocu,wmorpad) nogaepXmnBaeT 3anyCK No CUrHaiam NepeydncaneHHbIX HMXxXe
TENEBU3NOHHbLIX CTaHAAPTOB MU CTaHAAPTOB BUAEOCUTHANOB.

CraHpapTt Tun CuHXpoumnynbe
NTSC YepeccTpouHbIn [1ByXypOBHeBbI
PAL YepeccTpouHbIn [1ByXypOBHeBbI
PAL-M YepeccTpouHbIn [ByxXypOBHeBbI
SECAM YepeccTpouHbIn [ByxXypOBHeBbI
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11 3anycku

C nomMolLLbo NMLEH3MM Ha PaCLUMPEHHbIN 3anycK no suaeocmrHany DSOX3VID
ocumanorpad A0NONHUTENbHO NOAAEPKMBAET CAeaytolie CTaHAAPTbI:

CraHgapTt Tun CuHXpoMmMnynbc
06wmn YepeccTpouHbliii/nporpeccns | [1ByxXypOBHEBbIN/TPEXYpPOBH
HbI eBbl
EDTV 480p/60 MporpeccuBHbIf [ByxypOBHeBbI
EDTV 567p/50 MporpeccuBHbIf [ByxypOBHeBbI
HDTV 720p/50 MporpeccuBHbIf TpexypoBHeBbIV
HDTV 720p/60 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/24 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/25 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/30 MporpeccuBHbIf TpexypoBHeBbIV
HDTV 1080p/50 MporpeccuBHbIf TpexypoBHeBbIV
HDTV 1080p/60 MporpeccuBHbIf TpexypoBHeBbIV
HDTV 1080i/50 YepeccTpoyHbIi TpexypoBHeBbIV
HDTV 1080i/60 YepeccTpoyHbIi TpexypoBHeBbIV

Mpu BbI6GOPE O6LWMIA 3aMyCK MOXKET OCYLLECTBAATLCA MO NO/b30BATENLCKMM
OBYXYPOBHEBLIM 1 TPEXYPOBHEBbLIM CTaHAAPTaM BUAEOCUHXPOHM3aUMN. CMm.
“Hactpolika obwmx 3anyckoB no suaeocurHany" Ha ctpaHuue 202.

Ha)}munTte nporpammHyto KHOMKy ABTOMaTMUeCcKaa HaCTPOMKa, YToObI

aBTOMATUYECKM HAaCTpoUTb ocumanorpad 419 BbIOpaHHOrO MCTOUYHMKA (UICTOUHUK) 1

ctaHgapTa (CtaHAapT):

Maclutab KaHana-MCTOYHMKA MO BEPTUKAAM yCTaHaBAMBaeTca Ha 140 mB/aen.

CmelleHune KaHana-UCToYHWKA yCcTaHaBAMBaeTCA Ha 245 mB.

BK/toYaeTca KaHan-UCTOYHMK.
YCTaHaB/MBaeTCcA TMN 3anycka Buaeo.

[Onsa pexknma 3anycka no BUAEOCUIHaNY YCTaHaBAMBaeTCA 3HaYeHre Bee cTpoKu
(ofiHaKo He u3meHseTca, ecan 4ns napameTpa CTaHAAPT YCTaHOBNEHO 3HaYeHWe
06wwuin).
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Ona Tmna otobpaskeHnsa CeTKa yctaHoBeHo 3HavyeHume IRE (ecnn ans napameTpa
CTaHAapT ycTaHOBMEeHO 3HaYeHne NTSC) uan mB (cm. “Bbibop Tmna maclutabHol
ceTkn" Ha cTpaHuue 166).

Ona koadduLmMeHTa pa3BepTKM yCTaHaBAMBaETCA 3HadeHme 10 MKc/aen. ans
ctaHpapToB NTSC/PAL/SECAM wnu 4 mkc/oen. ana ctaHaaptos EDTV man HDTV
(He nsmeHsaeTca npu Bbibope cTaHAapTa O6wWwmMiA).

3azeprKKa No ropu3oHTaAM YyCTaHABAMBAETCS TaK, YTObbI 3aMyCcK NPOUCXOoaAM Ha
NnepBoOM AeNeHUN CeBa NO FOPU30OHTaAN (He M3MeHseTcs Npu Bbibope cTaHaapTa
06wmin).

Kpome TOro, moxkHo HaxaTb [Analyze] AHanus> ®yHKuumu 1 BLIOpPaTL Buaeo ans
HbICTPOro A0CTYNa K aBTOMATUYECKOW HAaCTPOWKe 3amnycKa No BUAEO M NapameTpam
oTobparkeHus.

8 Haxmute nporpaMmHyto KHOMKY Pexum, 4Tobbl BbIGPaTb YaCTb BUAEOCUTHANA, MO
KOTOPOW A0NKEH NPOU3BOAMTLCA 3aMyCK.
[ocCTynHbl cneaytolime pexmnmsl 3anycka no BUAEOCUTHaNY.

None 1 n None 2 — 3anycK nNo nepeaHemy GPOHTY NEPBOro MMMYAbCa-BPE3KM
nons 1 unu nona 2 (ToNbKO 419 YePeCCTPOUHbIX CTaHAaPTOB).

Bce nons - 3anyck no nepegHemy GpoHTy NEPBOro MMMNYbCa B BEPTUKASbHOM
MHTEepPBase CUHXPOHU3ALMUN.

Bce CTPOKM — 3aMyCcK MO BCEM rOPU30HTasIbHbIM CUHXPOUMMY/IbCAM.

CTpOKa — 3aryCcK No CTPOKE C YKa3aHHbIM HOMePOM (TO/IbKO cTaHaapTbl EDTV n
HDTV).

Ctpoka: none 1 1 CTpoKa: none 2 - 3anycK no CTPOKe C yKa3aHHbIM HOMEPOM B
nosne 1 uav B none 2 (TONbKO ANA YEPECCTPOUHbIX CTaHAAPTOB).

CTpoKa: AnbTepH - NooYepeaHbli 3amnyck No CTPOKe C BbIbpaHHbIM HOMEPOM B
none 1 n none 2 (tonbko ctaHaapTbl NTSC, PAL, PAL-M 1 SECAM).

9 pu BbIbBOPE peXxMma 3anycKa no CTPOKe C BbIbBpaHHbIM HOMEPOM HakmMmTe
NporpaMmHyto KHoMKy Homep CTPOKM, 3aTem NoBepHUTE PYYKy BBOAA, YTOOLI
BbIOPaTb HOMEP CTPOKM A1 3arycKa.

B Tabnuue H1xKe npuBeaeHbl AaHHbIe MO HOMEPaMm CTPOK B KaXKA0M nose Ans
KaK[0ro CTaHAapTa BUAEOCUIHana.
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CraHpapTt Mone 1 Mone 2 MoouyepeaHocTb
BUAEOCUrHaNa nonei

NTSC 1-263 1-262 1-262

PAL 1-313 314 -625 1-312

PAL-M 1-263 264 -525 1-262

SECAM 1-313 314-625 1-312

B cnenytowmx Tabanuax ykasaHbl HOMepa CTPOK A5 KaXKA0ro BMAeoCcTaHAapTa
EDTV/HDTV (40CTYMHO Npu HaAM4ymMm pacliMpeHHoOM IMLEH3MM Ha 3amnycK Mo
BuaeocurHany DSOX3VID).

EDTV 480p/60 1-525
EDTV 567p/50 1-625
HDTV 720p/50, 720p/60 1-750
HDTV 1080p/24, 1080p/25, 1080p/30, 1-1125
1080p/50, 1080p/60

HDTV 1080i/50, 1080i/60 1-1125

Mpumepbl  Cneaytolime NpUMepbl UAMTIOCTPUPYIOT paboTy GyHKLMM 3amycKa no BuaeocurHany. B
3anycka no  3TUX NpMMepax UCMOAb3yeTcA CTanAapT BuaeocurHana NTSC.
BUAGOCUTHANY ¢ “33nyck o onpeAeneHHoM CTpOKe BUAeoCUrHana" Ha cTpaHuue 203
e “3anyck no Bcem cMHXpoumnynbcam" Ha cTpaHuue 205
e “3anyck no onpeaeneHHoMy nNosykKaapy BugeocurHana" Ha ctpaHuue 206
e “3anyck no Bcem nosykaapam BuaeocurHana" Ha ctpaHuue 207

e “3anyck no He4YeTHbIM UM YeTHbIM nofaM" Ha cTpaHuLe 208

HacTpolika 06X 3anycKoB No BUAEOCUTHANY

Ecan BbiBpaHO 3HauYeHne OBWMIA (J0CTYNHO NPU HAMYMK PACLUMPEHHON NNLEH3UM HA
3anyck no BuaeocurHany DSOX3VID) ans napameTpa CTaH[APT 3amnycka no
BMAEOCUTHANY, 3aMYyCK MOXET OCYLLLECTBAATLCA NO NOMb30BATE/IbCKUM [IBYXYPOBHEBbIM
N TPEXYPOBHEBbIM CTaHAAPTAaM BUAEOCUHXPOHM3ALLMM. MeHo 3anycKa No BUAeoCUrHany
N3MeHAETCA Ceaytowmnm obpasom.
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HaykMWTe NporpammHyto KHOMKY Bpems >, 3aTeM NoBepHUTE pyyKy BBOAA AA
YCTaHOBKM 3HaYeHUA BPEMEHMW, MPEBbILLAIOLLETO AJMHY MMMYAbCa CUHXPOHU3ALMK,
4TO6bI OCLMANOrPAd BbIMOAHWUA CUHXPOHU3ALUMIO MO BEPTUKAN.

HaxmunTe nporpammuyto kHonky Homep ¢poHTa, 3aTem NoBepHUTE pyyKy BBOAA A1A
Bbibopa N-HOro GpPoHTa NOCAEe CUHXPOHM3ALIMM NO BEPTUKAAW A1 3anycKa.

[NA BKAOYEHWSA AN OTKAKOYEHMA YNPABAEHUA CUHXPOHM3aUMEN NO rOPMU30HTaAN
Ha)KMUTE NepBYO NPOrpammHyto KHOMKY FOPU3OHT. CUHXPOHU3aLMA.

[na BMaego c yepeqoBaHMEM CUTHAMOB BKOYMUTE yipaBaeHue

FOPU30OHT. CUHXPOHU3ALMUA U BbINOSHWUTE HAacTPOlKy FOPU3OHT. CUHXPOHU3ALMUA
B COOTBETCTBMM CO BPEMEHEM CUHXPOHMU3ALIMM M3MEPEHHOTO BMAEOCUTHANA,
4T06bI GYHKLUMA HOMep PPOHTA BbINO/HANA TOBKO NOACYET CTPOK U He
BbINO/IHANA ABOWHOM NOACYET NPW BbIPaBHUBAHUKN. KpOMe TOro, MOXKHO
HacTpouTb NapameTp 3aAeprKKa noas Tak, 4Tobbl 3anyck ocuuanorpada
BbINOMHANCA OAMH Pa3 A1 KaKA0ro nakeTa.

AHANOMMYHO 4N NPOrPECCUMBHbIX BUAEOCUIHANO0B C TPEXCTYNEeHYaToM
CUHXPOHM3aLMEN BKAOYMTE ynpasaeHe FOPU3OHT. CMHXPOHU3AUMA U
BbINOIHWUTE HACTPOMKY FOPU3OHT. CUHXPOHM3ALMA B COOTBETCTBMM CO BPEMEHEM
CUHXPOHM3ALMMN U3SMEPEHHOTO BMAEOCUIHANA, YTOObI dyHKUMA Homep dpoHTa
BbINO/IHAMNA TO/IbKO MOACYET CTPOK M HE BbINOAHANA ABOMHOM NoacyYeT npm
CUHXPOHM3ALMK N0 BEPTUKANN.

Ecnv BKAOYEHO ynpaBieHne CMHXPOHM3aLUMel Mo FrOPU30HTaNM, HaXKMUTE BTOPYIO
NMporpaMmmHyto KHOMKy FOPU3OHT. CUHXPOHM3ALMA, 3aTEM MOBEPHUTE PYYKY BBOAA
O/19 YCTAaHOBKM MUHUMAIbHOTO BPEMEHW MMMY/1bCa CUHXPOHM3ALIMM MO TOPU30HTANN
018 NPU3HAHKUA ero AeNCTBUTEIbHbIM.

3aﬂyCH no Oﬂpe,ﬂ,eﬂeHHOl\/ll CTpOKe BnaeoCunrHaaa

[nsa peanusaumm Buaeo3anycka Heobxoanmo, 4Tobbl aMNINTYAa CUHXPOUMMYIbCa

npesblilWwana 1/2 AeneHna CeETKM C NtoBObIM aHANOrOBbIM KaHa/IOM B KAYeCTBE MCTOYHMKA

3anycKa. YpoBeHb 3aMnyCcka He M3MEHAETCA NPU BPALLEHWN PYYKM 3aNyCKa YPOBEHD,

MOCKOJIbKY OH YCTaHAB/IMBAETCA aBTOMATUYECKN HA BEPLUMHbBI CUHXPOUMIMY/1bCOB.

OAHVM NPMMEPOM 3aMnycKa No onpeaeseHHoON CTPOKe BUAEOCUTHaNa ABAAETCS
HabloaeHVe TECTOBbIX CUTHAN0B BEPTUKA/bHbIX MHTEpBanos (VITS), KoTopble 06bI4HO

HaxoaATcA B CTPoKe 18. Apyrum Nnpumepom ABAAITCA 3aMKHYTbIe TUTPbI, KOTOPble

06bI4YHO Hax04ATCA B CTPOKe 21.
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11 3anycku

1 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTeM C MOMOLLbIO
pYy4YKM BBOAA BbIbEPUTE BUAEO.

3 HaxkMuTe NporpaMmHyto KHOMKy HacTpoiKK, 3aTem NporpammHyto KHOMKY
CTaHpapT, 4Tobbl BbIOpaTh NOAXOAALLMI TENEBU3MOHHBIN cTaHaapT (NTSC B AaHHOM
npumepe).

4 HaxXmute NnporpaMMmHyto KHOMKY PeXxum 1 BbibepuTe NoayKaap CTPOKM, MO KOTOPO#M
Bbl XOTUTE 3anycKkaTb ocuunnorpad. MoxkHo Bbibpats CTpoKa:none 1, Ctpoka:none 2
nnn CTpoKa:u3mMeHeHHue.

5 HaxmuTe nporpammHyto KHomky Homep CTPOKM 1 BbibepuTe HOMEP CTPOKM,
KoTopyto TpebyeTca obcnenoBaTh.

NooyepeaHbIA 3anycK

Ecnu BbI6paH BapuaHT "CTpoKa:uameHeHue", To ocunnnorpad byget nooyepeaHo
3anyckaTbcA Mo BbIbpaHHOMY HOMEPY CTPOKM B NoayKaape nona 1 v B nonykagpe nons
2. 370 ABAseTcA 6bICTPbIM cOocOb0OM cpaBHEHMA TecToBbIX curHanos (VITS) nonykaapos
nona 1 v nons 2 MAM NPoBepPKN NPaBUIbHOCTU BCTAaBKM NOJIOBUHBI CTPOKU B KOHLE
nonykagpa nona 1.
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Puc. 28 Mpumep: 3anyck no ctpoke 136

SaﬂyCH Mo BCEM CMHXPOMMMYJ/IbCaM

[N 6bICTPOro HaxoXAEHUA MaKCUMasibHbIX YPOBHEN BUAEOCUIHANA MOXKHO 3amnycKaTb
ocumanorpad no BCcem CUHXPOUMMNYAbCcam. ECn B KauyecTBe pexkrma 3amnycka no
BM/lEOCUTHANY BbibpaH pexxnum Bee cTpoku, ocumnnorpad byaet 3anyckatbecs no BCem
FOPU30HTaIbHbIM CUHXPOUMMY/IbCAM.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbIO
pYy4YKM BBOAA BbIbEPUTE BUAEO.

3 HaKMuTe NporpamMmHyto KHOMKy HacTpoiKu, 3aTem NporpammHyto KHOMKY
CraHAapT, 4uTo6bI BbIOPaTh NOAXOAALMI TENEBU3MOHHbIN CTaHAAPT.

4 HaxmuTe NporpaMmHyto KHOMKY PexXum 1 Bbibepute Bee cTpoKu.
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Puc. 29 3anyck no scem CTpoKam

3anyck no onpeaeneHHOMY NOAyKaapy BUAEOCUIHANA

[na obcnenoBaHWa KOMNOHEHTOB BUAEOCUTHANA MOKHO MPOM3BOAUTb 3aMyCK
ocupunnorpada nmbo no noaykaapy noasa 1, nMbo no nonykaapy nons 2 (418 ctaHa4apTos
C YepeccTpoYHOK pa3sepTKoi). Koraa BbibpaH onpeaeneHHbiii noayKaap, ocumnanorpad
3aMycKaeTcs No NONAOKUTENBHOMY GPOHTY NEPBOro NMA00H6PA3HOro MMMY/bCa B
NHTEpBa/ie KaZpoBOM (BEPTUKANbHOM) CUHXPOHM3aLMK B onpeaeneHHOM nonykaape (1
nnm 2).

1 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbIO
pYy4YKM BBOAA BbIbEPUTE BUAEO.

3 HaKMuTe NporpamMmHyto KHOMKy HacTpoiKK, 3aTem NporpammHyto KHOMKY
CraHAapT, 4uTo6bI BbIOPATh NOAXOAALLMI TENEBU3MOHHbIN CTaHAAPT.

4 Ha»XmuTe NporpaMmHyto KHoOMKy Pexkum u sbibepuTte Mone 1 nan None 2.
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Wid 1 Monel

Hroru

Puc. 30 3anyck no nonw 1

3anyc+< Mo BCEM MNONTIYKagpam BnAeOCHUIHA/1a

[na 6bicTporo HabMtoAEHMA MEPEXOA0B MEXKAY NOAyKaApaMK UAK A1 BbIABNEHUS
AMMIAUTYAHbIX PA3ANYMIA MeXay NONYKaAPaMM MOXKHO MPUMEHATb PEXKMM 3amycKa no
BCEM MOJIyKaZpam.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbHO
pYy4YKM BBOAA BbIbEPUTE BUAEO.

3 HaxKMuTe NporpaMmHyto KHOMKy HacTpoiKK, 3aTem NporpammHyto KHOMKY
CraHAapT, 4uTo6bI BbIOPaTh NOAXOAALMIA TENEBU3MOHHbIN CTaHAAPT.

4 HaxXmuUTe NporpaMmHyto KHOMKy Pexum 1 sbibepute Bee nons.
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Puc. 31 3anyck no scem nonykagpam

SaﬂyCH Mo HeEYETHbIM NI YETHbBIM MOJIAM

na nposepku ornbatowent BUAEOCUTHANOB UK ANA U3MEPEHUA MAKCUMASbHbIX
MCKaXKeHWI (AMCTOPCUM) MOKHO 3anycKaTb OCLMANOTPAd MO HEYETHBIM UM YETHbLIM
nonam. Korga BbibpaH BapuaHT "Mone 1", ocumnnorpad 3anyckaetcs no UBETHbIM
nonam 1 nnm 3. Korpa BbibpaH BapuaHT "Mone 2", ocunnnorpad 3anyckaertcs no
LUBETHbIM NOAAM 2 Uan 4.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxXmwuTe nporpammHyto KHomKy TpUrrep B MeHto 3anycKa, a 3aTem C MOMOLLbIO
pYy4YKM BBOAA BbIbEPUTE BUAEO.

3 HaKMuTe NporpaMmHyto KHOMKy HacTpoiKK, 3aTem NporpammHyto KHOMKY
CraHAapT, 4To6bI BbIOPaTh NOAXOAALMIA TENEBU3MOHHbBIN CTaHAAPT.

4 HaxmuTe NporpaMmHyto KHoMKy Pexkum u soibepute Mone 1 nav None 2.
CucTema 3anycKa MLLET NOMOXKEHWE Havana KagpoBOM CUHXPOHM3aLMK ANA
onpeaenerHua nons. OQHaKo 3TO onpeaeneHne Noaa He y4nTbiBaeT Gpasy ONopHON

noaHecyuie. Koraa BbibpaH BapuaHT "Mose 1", cuctema 3anycka byaet HaxoanTb
ntoboe none, rae Kaaposas CUMHXPOHU3aUMA HauMHAeTea Ha cTpoke 4. B ciydae
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BMAeocurHana B ctaHgapte NTSC ocumnnorpad byaeT 3anyckaTbCa nooYepeaHo no
LBETHOMY MOJtO0 1 1 UBETHOMY MO0 3 (CM. CNeAyHOLMI PUCYHOK). ITY HAaCTPONKY
MOYHO MCMNO/b30BaTh A5 U3MEePeHUs ormbatoLet OMOpPHOro NakeTa.

1 Mone

Kraru

Puc. 32 3anycK no useTHoMy noAnto 1 noovyepenHo € LBETHbIM nonem 3

Ecnu HyxkeH Bonee NoapobHbI aHaNn3, TO MOXKHO BbIBPaTh A4 3anycKa TObKO O4HO
LBeTHOe none. MOXHO caenaTb 3TO C MOMOLLbIO MPOrPaMMHON KHOMKK 3ageprKKa nons
B MEHI0 3anycka BuAe0. HaXkmute NporpammHyto KHOMKy 3aAepKa noia 1 C MOMOLLbIO
PYYKM BBOLA pPeryanpyinTe 3aepKKy C NpupalLeHnamm B NOAOBUHY NOAA, MNOKa
ocumanorpad He CTaHeT 3aMycKaTbCA TONbKO N0 0A4HOM dpase cMrHana LBETOBOro MakeTa.

BbICTPbIN CNOCO6 CMHXPOHM3MPOBATLCA MO APYrol dase COCTOMT B TOM, YTOObI
OTCOEAMHUTbL CUTHAN Ha KOPOTKOE BPEMS 1 CHOBA NPUCOEANHWUTDL ero. NoBTopAiTe 3Ty
npoueaypy, NoKa Ha 3KpaHe He NoABMUTCA Hag/iexallan dasa.

Mpu perynmpoBKe 3a4ep KKK C MOMOLLbIO NPOTrPaMMHOMN KHOMKM 3ageprKKa nons v
PY4YKM BBOZA COOTBETCTBYIOLLEE BPEMS BbIAEPIKKN MHAMUMPYETCA B MEHIO PEXMMA
3anycKa 1 CBa3u.
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Tabnuua 3Bpemsa 3a4epKKu A5 NONOBUHbI NOAS

CraHpapTt Bpems

NTSC 8.35 mc
PAL 10 mc
PAL-M 10 mc
SECAM 10 mc
Oo6wun 8.35 mc
EDTV 480p/60 8.35 mc
EDTV 567p/50 10 mc
HDTV 720p/50 10 mc
HDTV 720p/60 8.35 mc
HDTV 1080p/24 20.835 mc
HDTV 1080p/25 20 mc
HDTV 1080p/30 20 mc
HDTV 1080p/50 16.67 mc
HDTV 1080p/60 8.36 mc
HDTV 1080i/50 10 mc
HDTV 1080i/60 8.35 mc
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Puc. 33

unn 3 (pexkum "Mone 1")

[MocnenoBaTeNbHbIM 3aMyCK

1

Hroru

3anycKku

11

anMeHeHMe 3a4epPXKU nona ana CUHXpPOHU3aumMn no uBeTHOMY NoskO 1

C NOMOLLbIO NLLEH3WIN Ha NOCAeA0BaTeIbHOE AeKOoAMpPOBaHMe (cMm. pasaen “Moaynu
nocnefoBaTeNbHOro AeKoANPoBaHUA" Ha cTpaHuLe 157) MOXHO aKTUBMPOBATb TUMbI

nocaefoBaTe IbHbIX 3aMycKoB. [ HAaCTPOMKM 3TUX 3aMyCKOB CM.:

“3anyck no ARINC 429" Ha cTpaHuue 481
“3anyck no CAN/CAN FD" Ha cTpaHuue 411
“3anyck no FlexRay" Ha cTpaHuue 431
“3anyck no 12C" Ha cTpaHuue 440

“3anyck no 12S" Ha cTpaHuue 463

“3anyck no LIN" Ha cTpaHuue 422

“3anyck no MIL-STD-1553" Ha cTpaHuue 473
“3anyck no curHany SENT" Ha cTpaHuue 494

“3anyck no SPI" Ha cTpaHuue 453
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211



11 3anycku

e “3anyck UART/RS232" Ha cTpaHmue 505

3anycK, KBaAnbULMPOBaAHHbIN NO 30He

Mpu ncnonb3oBaHUM GYHKUMM 3aMycKa, KBaAMOULMPOBAHHOIO MO 30HE, AOCTYMHbI ABe
npsmMoyrosbHble 061acTu: 30Ha 1 1 30Ha 2. [1na Toro, 4Tobbl oTobpaXkeHme 1
coxpaHeHue cobpaHHbIX AaHHbIX Ha4YanoCh, CUTHAN AO/IKEH UK HE AI0/IKEH nepeceyb
3Tn obnacTu.

(DyHKLl,l/IFI 3anycka, KBafIl/Id)l/ILI,l/IpOBaHHOI'O MO 30HE, UMEET NPUOPUTET Ha anmnapaTHbIM
3anyckom ocu,vmnorpad)a, KOTOprlZ ynpasnaeT C60pOM AaHHbIX CUTHA/10B HAa OCHOBE
cobbITU nepeceyeHmMA 30H.

HacTpoWiKka 3anycka, KBanuduuMpoBaHHOIo Mo 30He

1 KocHUTeCb NPaBOro BEPXHEro yraa, YTobbl BKAYUTL PEXRMM PUCOBAHMSA
NPAMOYTO/IbHUKOB.

Auto

2 lposeauTe NajbLEm Mo sKpaHy (MaK nepemecTuTe yKasaTe b NoaKIoYeHHOM
USB-mbiLin), 4Tobbl HAPUCOBATb NPSAMOYFOIbHUK A5 0603Ha4YeHna obnacTy,
KOTOPYIO AO/BKEH WK HE OO0/IKEH NepecekaTb CUrHasl.

Y6epuTe nanew, c aKpaHa (MAm OTNYCTUTE KHOMKY MbIlWK).

4 B OTKPbIBLIEMCSH KOHTEKCTHOM MEHIO BbibepuTe NPAMOYTObHUK 30HbI 1 MM 30HbI 2
W YKXKWTE, IONKEH /IV CUTHA/ MepeceKaThb STy 30Hy.
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3anyckn 11

e 1: hust Int

e 1: Mu

Koraa ¢yHKLMA 3anycKa, KBanuduumMpoBaHHOIO No 30He, BKAOYEHA, KHoMKa [Zone]
30Ha ropwurT.

5 B meHto 3anycKka, KBaandULUMPOBAHHOIO MO 30HE, HaXKMUTE MPOrPaMMHYH0 KHOMKY
MUCTOUYHMK 1 BbIDEPUTE MCTOYHMK BXOAHOIO CUrHaMA 419 aHaNIoroBOro KaHana, ¢
KOTOpbIM ByayT cBsAizaHbl 06€ 30HbI.

30HaM NPMUCBaMBAtOTCA LBETA, COOTBETCTBYIOLLME Bbl6paHHbIM dHa/I0roBbIM KaHa/1lam
BXOZHOIMO CUTHaNa. 30Hbl, KOTOPbIE CUIHA/ HE LOJ/IKEH NEepPeceKaTb, 3aTEHEHbI U
OTNINYAKOTCA OT 30H, KOTOPblIe CUTHA/N OO0/1XKEH NepeceKkaTb N KOTOPblIE MMEOT
CMIOWHYH 3a1NBKY.

NCTOYHWMK 3anycKa, KBaI'Il/Id)I/ILI,I/IpOBaHHOI'O MO 30HE, HEe A0/1XKeH coBMaaaThb C
MCTOYHWKOM annapaTHOro 3anyckKa.

6 [1nA aKTMBMPOBAHMSA U AEAKTUBUPOBAHMUA 30H MOXKHO MCMO/1Ib30BaTb MPOrpaMmMHble
KHOMKM 30Ha 1 BKA. 11 30HA 2 BKA., a TaKKe A4 NepekNtoUeHna MeXay YCA0BUAMM
"NonxkeH nepecekatb" 1 "He AonkeH nepecekatb" MOXHO MCMNO/b30BaTb
nporpammuble KHoMkn 3oHa 1 1 3oHa 2.
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11 3anycku

214

Mpu AeakTMBMPOBaHMM 0Benx 30H GYHKLMA 3anycKa, KBaANbULMPOBAHHOIO NO 30HE,
byneT oTkAoveHa. Koraa GyHKUMA 3anycKa, KBaMGULUMPOBAHHOIO Mo 30He,
BK/IIOYEHA, 10/1)KHa BbITb aKTMBHA XOTA Obl 0AHa 30Ha.

HaxkmmTe KHonKy [Zone] 30Ha, 4TOoObI BbIKAOYUTb UM CHOBA BKAOUMTL GYHKLMIO
3anycKka, KBaandMLMPOBAHHOrO MO 30He.

Ecnv ncnonb3ytoTca ABe HenepeceKatowmecs 30Hbl, A1 NOYyYeHUA OKOHYaTeIbHOro
YC/I0BUA KBAIMPUKALMM YCNOBMA 3TUX 30H 06 BEANHAIOTCA C MCMONb30BaHNEM
nornyeckoro onepatopa "U".

Ecau aBe nepecekatolmecs 30Hbl UMetoT 06s3aTe/IbHOe YCI0BMe NepeceyeHns, Aas 30H
ncnonbayetcs onepatop "MNN". Ecan aBe nepeceKatowmecs 30Hbl UMEoT pasHble
yCNOBMA, 30Ha 1 Noy4aeT NprMopuTeT, a 30Ha 2 He UCMOb3yeTcs. B JaHHOM ciyyae B
30He 2 ByeT OTKNtoYEHa 3a/1MBKa (T. €. HET LUTPUXOBKM WM CMNOWHOIO 3aMnoaHeHMs),
410 0603HAYAET, YTO 30HA HE UCMONb3YETCA.

®yHKUMA 3aMycKa NO 30HaM HECOBMECTMMA C PEKMMAMM CTPOYHOM pa3sepTkM XY u
"KauyeHune", a TakxkKe ¢ pexnmom cbopa aaHHbIX "YcpeaHeHue", nosTomy oHu byayT
OTK/IIOYEHDI.

CnepyeT NOMHUTb, 4TO curHan TRIG OUT nogaeTca nocsie annapaTHOro 3anycka
ocumnnorpacda. CurHan TRIG OUT ykasbiBaeT, Koraa npoMcxoamT 3anyck (cbop
[OaHHbIX), KOTOPbIM OLLEeHNBAETCA Ha COBOAEHME YCN0BUA NepeceyeHmns 30Hbl, a He
Koraa cbop faHHbIX COOTBETCTBYET XapaKTEPUCTUKE 30HbI U BbIBOAUTCA HA AMUCNNEN
ocumnnorpada B Buae rpaduka.
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CurHanbi ¢
BbICOKMM
YPOBHEM LWyMa

Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

Pexknm 3anycKka/cBs3b

Bbibop pexkuma 3anycka: "AsTo" nam "HopmanbHbiit" / 216
Bbibop cBs3u Tpurrepos / 218

Bk/toueHMe 1 BbIK/IOUEHMe NogaBieHus Wyma npu 3anycke / 219
BKAtoyeHue 1 BblkAoYeHue BY-3arpaxkaenns / 219

HacTpoiika 3aaepskku 3anycka / 220

Bxopg BHewwHero 3anycka / 221

JocTyn K MmeHto "Pexkmm 3anycka u cBasb"

o Haxmure kHonky [Mode/Coupling] Pexxnum/cBasb ob6nacti "3anyck" Ha nMLEBOA

naHenn.

DUNETR WY MOE Dunetp B4

Ecnn ypoBeHb LWyma M3MepAaemoro CUrHaia BbICOK, TO ocu,mnnorpad) MOXHO HaCTpOUTb
Ha nojJaB/ieHNE WyMa B KaHa/ie 3arnyCka 1 Ha OTO6paH(86MOVI ocumnnorpamme. CHavana

HeO6XOﬁI,VIMO CTa6VI/'IVI3VIpOBaTb M306pa>1<eHV|e CUTrHaNa NyTeM yganeHuna wyma 13

KaHasia 3anycka. 3aTem cneflyeT COKpaTUTb YPOBEHDL LUYMOB Ha OTO6paH(aeMOM ChnrHane.

1 NoakntounTe K ocumanorpady UCTOYHUK CUTHAMA U NOAYYUTE CTabUIbHYIO

OCLIMAIOTPaMMY.

2 YpganuTe WyMm M3 KaHasa 3anycka nyTem BRAOYEHNUA GUAbTPAE BbICOKMX YacToT

(“BkAtoueHme n BbikAoYeHUe BY-3arparkaeHua" Ha cTpaHuue 219), dunbTpa HU3KKX

yacTtoT (“Bbibop cBa3u Tpurrepos" Ha cTpaHuue 218). Cm. TakKe pasaen
“BKNKOYEHME U BbIK/NOYEHME NOAABAEHMSA WyMa Npu 3anycke" Ha cTpaHuue 219,

3 [119 COKpalleHWs ypOoBHA LIYMOB Ha oTobpaxkaemom curHane obpatutecs K pasgesny

nn

“Pexknm cbopa pgaHHbIx "YcpegHeHume"" Ha cTpaHuue 234.

KEYSIGHT

TECHNOLOGIES

215



12 Pesxum 3anycka/csasb

Bbibop perknma 3anycka: "AsTo" namn "HopmanbHbIn"

np

216

3anyck,
e/ZNyCKOBOW U
NOCTMNYCKOBOW
bydepbl

Koraa ocumnnorpad BKAOUEH, PEXUM 3aMycKa onpeaenaeT Nocnef0BaTeIbHOCTb
OEVNCTBMIA MPU OTCYTCTBMM MYCKOBbIX CUTHA/OB.

B peskmme ABTO (KOTOPbIM YCTAHOB/IEH MO YMOIYAHMIO), ECAM OTCYTCTBYIOT 3aJaHHble
YCNIOBMA 3arycKa, 3anycK BbINOAHAETCA NPUHYANTENbHO, MOC/E Yero OCyLLeCTBAAETCA
cbop AaHHbIX 1 cBeAEHUA 06 aKTMBHOCTM CUIHaNa BbIBOAATCA Ha 3KpaH ocumnnorpada.

B peskMme HopmanbHbIl 3anycKk 1 c6op AaHHbIX OCYLECTBAAETCA TONbKO NpU
BbINOJHEHWM 3aaHHbIX YCOBUN.

YT06b! BbIOPATL PEKMM 3aMyCKa, BbINOAHUTE Cleaytoline AeNCTBUS.
1 HasxkmuTe kHonky [Mode/Coupling] Pexxum/cBasb.

2 HaxKMWTe NPOrpamMMHyo KHOMKY PeXum B MEHIO peXKMMa 3amnycKa M CBA3M, a 3aTeM
Bbl6epuTe NnapameTp ABTO 111 HopmanbHbIiA.

BbibpaTbh MapameTp MOXKHO, MCMOJb3ys CEHCOPHbIV 3KpaH. Cm. “Bxog, B MeHto
3aMycKa, U3MeHeHMe pexknMma 3anycka U OTKPbITME AMAI0rOBOr0 OKHA A4
yCTaHOBKM YPOBHA 3anycka" Ha cTpaHuue 63.

un

Cm. cneaytowme onmncaHuna “Korga Mcnosib3oBaTb pexkum 3anycka "AsTo"" Ha
AL

cTpaHuue 217 n “Koraa ncnonb3oBaTb pexum 3anycka "HopmanbHbin"" Ha
CTpaHuue 217.

[Nna nepekntoveHns mexay pexxumamm 3anycka ("AsTto" 1 "HopmanbHbii") MOXKHO
TaKXe HacTpouTb KHomnKy [Quick Action] BbicTpoe aeiictBue. Cm. “HacTpoika KHOMKK
"[Quick Action] BeicTpoe aeictene" Ha cTpaHuLe 367.

Cpasy nocne BkAYeHMaA ocuunnorpada (npu Haxkatum KHonku [Run] ANyck nnu [Single]
OAHOKpPaTHbII 3aNyCK MM M3MEHEHWM YCI0BMIA 3aMyCKa) B Nepayto oyepeap
3ano/HAeTCA nNpeanyckoson bydep namaTu. 3aTtem, Noc/ae 3anoAHeHUs NPeanyckoBoro
bydepa, ocumnnorpad HayHeT NOUCK TpUrrepa, 1 BbIBOPOUHbIE JaHHbIE NPOAO/KAT
nepegasaTbcA Yepes npeanyckosoi bydep B pexume FIFO ("nepsbiii Ha Bxoae —
nepsblit Ha Bbixode").

Korna Tpurrep 6yaet HalaeH, B npeanyckoBom bydpepe b6yayT 3anmcaHbl CObbITUA,
npousouleaine HemocpeacTBeHHO nepes, 3anycKkomM. 3aTem HauyHeT 3amnoIHATLCS
nocTnyckoBol bydep 1 Ha sKpaHe NosBATCA AaHHbIe NaMATK ocumanorpada. Ecnm cbop
OaHHbIX Obl1 3anyLLEeH ¢ NomoLLbio KHonki [Run/Stop] Myck/cron, To npouecc
nosTopuTca. Ecm cbop AaHHbIX Hbi1 3aMnyLLeH ¢ MOMOLLbIO KHOMKK [Single]
OAHOKpPATHbI 3anycK, TO OH NPEKPaTUTLCA (M Bbl CMOXKETE YBENUYNUTL U MPOKPYTUTL
n3obpaskeHune curHana).

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



Pexum 3anycka/ceass 12

AL

B peskmmax 3anycka "ABTo" 1 "HopmanbHbI" TpUrrep MoxKeT 6biTb NPONYLLEH, eCAN
cobbITME NPOM3OLLIO BO BPEMS 3aMOSHEHWA NPesnycKoBOro bydepa. Takoe BO3MOXKHO,
Hanpumep, Koraa ¢ MOMOLLbIO PyYKM MmacluTaba pa3BepTKM yCTaHOB/EHa HMU3KaA
HacTpoWKa BpemeHu/aenenHus, Takaa kak 500 mc/aen.

MHauKaTop  MHAMKATOp 3anycKka B NPaBOM BEPXHEM YI/ly 3KpaHa yKa3biBaeT, BbINMOAHEH /M 3aMyCK.

3anycka .
B pexunme 3anycka ABTO MHAMKATOP MOXKET UMETb CAeAyoWMiA BUA.

e ABTO?— yC/0BMe 3aMycka He 0bHapyKeHo (nocae 3anoHeHnA NpeanyckoBoro
bydepa). B aTom cnyyae NnpomucxoamT NPUHYAUTENbHbIN 3anycK U HaunHaeTca cbop
OaHHbIX.

e ABTO — YC/I0BMe 3amnycKka obHapyKeHo (Man npeanyckoBon bydep 3anonHaeTcs).

B pexknme 3anycka HopmanbHbIA MHAMKATOP MOKET UMETb CAeaytoWwmii BUA.

¢ 3anyweHo?— yc/noBMe 3anycKa He 0OHApYKeHO (Noc/e 3aNoHEeHUA NPEeANYyCKOBOrO
6ydepa). B aTom cnyyae cbop AaHHbIX HE BbINMOMHAETCA.

¢ 3anyuweHo— yc/ioBMe 3amnycka 0bHapyKeHo (Mau npeanyckoBoi bydep
3ano/HaeTca).

Korpa ocumnnorpad He paboTaeT, MHAMKATOP 3anycka umeeT sug — Cron.

Korga Pexknm 3anycka ABTO peKOMeHAyeTCA UCNO/1b30BaTb B CNELYIOLLNX CAyHaaAX.

MCNOJIb30BATL o 1179 nPOBEPKM CUIHANOB MOCTOAHHOTO TOKA MAM CUTHANOB C HEM3BECTHbIMM
PeXMM 3anycka YPOBHAMM UM aKTUBHOCTbHO.
"ABTO"

e EC/M yCN0BMA 3aMnycKa CKAablBalOTCA AOCTATOYHO YacTo, M MO3TOMY
NPUHYAMTENbHBIN 3aMycK He TpebyeTcs.

Korma  Pexum 3anycka HopmanbHbIi peKkoMeHayeTca MCNoib30BaTh B CAEAYOLLMX CyYanX.
MCNoNb30BaTb
peXMM 3anyckKa
"HopmasnbHbIi"

e Ecau Tpe6yeTCﬂ CO6paTb AaHHbIE TO/IbKO O KOHKPETHbIX cobbITUAX, 3a4aHHbIX C
NOMOLULBbIKO HACTPOEK 3aMycCKa.

® 3anyckK OCyLLECTBAAETCA Ha OCHOBE PeKMX CUrHANOB, MCXOOALLMX OT
nocnenoBaTeibHoOM WKHbI (Hanpumep, 12C, SPI, CAN, LIN 1 T. 4.), nan Ha ocHoBe
CUIHaNOoB, MOCTyMNatoLWMX cepuammn. Pexknm 3anycka HopmanbHblii no3soaaeT
CcTabnnnsmpoBaTb 0TOOparKEHWE CUIHANOB, MOCKO/IbKY NpeaoTBpallaeT
aBTOMaTMYeCKuiA 3anyck ocumunnorpada.

® 3anycK OAMHOYHOrO LKA cbopa AaHHbIX C MOMOLLbIO KHOMKK [Single]
OAHOKpaTHbIi 3anycK.

YacTo npu BbIMOAHEHWM OAMHOUYHOIO LMK cObopa AaHHbIX MPUXOAMUTCA 3aMyCcKaTb
HeKoTopble AEUCTBUA Ha TECTUPYEMOM YCTPOMCTBe. EcTecTBEHHO, NPKU 3TOM O4YeHb
HexenaTesnbHo, YTobbl MPONCXOAMA NPEXKAEBPEMEHHbIN aBTO3amnyCcK ocumanorpada.
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PeskMM 3anycKa/cBaAsb

CM. TaKkxe

MosTomy, Npexae Yem 3anyCcTuTb AeNCTBME B Lenu, NoAoKANTE, NOoKa oTobpasntca
MHAMKATOP 3anycKa 3anyweHo? (370 CBMAETENbCTBYET O TOM, Y4TO NpPeanyCKoBOM
bydep 3anonHeH).

“MpuHyauTeNnbHbIN 3anycK" Ha cTpaHuue 179
“HacTpolika 3agep*KKku 3anycka" Ha cTpaHuue 220

“PasmelLieHne TOYKM OTCHETa BpeMeHU (cieBa, No LeHTpy, cnpaga)” Ha cTpaHuue 81

Bbibop CBA3M TpUrrepos

218

1 Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb.

2 HaxXmute NporpammHyto KHOMKy CBA3b B MEHIO PEXMMA 3aMyCKa M CBA3M, a 3aTEM C

NOMOLULbIO PYy4YKKM BBOAa Bbl6epI/ITe O4WH N3 Cheayruwnx BapnaHTOB.

DC — NP NCNOJ1Ib30BAHNN TaKOM CBA3M CUTrHa/bl MOCTOAHHOIO U nepemeHHOro
TOKa MOTYT NOCTYMNaTb B KaHa/ 3anycCKa.

AC — npw 1CNONb30BaHUM TaKOW CBA3M B KaHase 3arycka pasmellaetca GuabTp
BEPXHMX YacToT Ha 10 I, KOTopbI yBMpaeT CMelleHMe NOCTOAHHOM
COCTaBAAIOLLEN HANPAXKEHWA U3 CUTHANa 3aMyCcKa.

Bo BCcex MoAensax Ha BXoAe BHELHEro TpMrrepa pasmellaetcs GuabTp BbICOKMX
YyactoT Ha 50 lu,

Micnonb3yiTe CBA3b MO NepeMeHHOMY TOKY [/ MOyYeHUs cTabuabHOro 3anycKka
no GPOHTY, ec/in B curHane Habatogaetcs 60blIoe CMeLLeHNe NOCTOAHHOM
CoCTaB/iAoLLEeN.

HY (HM3KoYacTOTHOE) 3arpaKaeHue nNpu UCNob30BaHNKN TaKoM CBA3K
noc/ieaoBaTeNlbHO C CUrHA/IOM 3amnycKa ycTaHaBAnBaeTca GUAbTP BEPXHMX YacToT
Ha 50 Ky, ¢ rpaHNYHOM TouKOM 3 Ab.
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Pexum 3anycka/ceass 12

0dB .

3 dB down point

DC 50 kHz

HM3KoYaCTOTHOE 3arpaxkaeHne yCTPaHAET M3 CUrHaNa 3aMycKa HexenaTeslbHble
HM3KOYACTOTHbIE COCTaBAALME (HAaNPUMEP, YAaCTOTbI IMHUM NMUTAHKA), KOTOPbIE
MOTYT CO34aTb NOMEXW Had/iexKallemMy 3amnycKy.

Ncnonb3yiTe cBasb HY 3arpaxaeHue a4 nonyyeHma cTabuabHOro 3amnycka no
GPOHTY, ecnn B cUrHane HabntoAatoTCA HU3KOYACTOTHbIE MOMEXH.

Buaeo — Takas CBA3b, KakK NPaBW/IO, HEAKTUBHA, O4HAKO OHa BbibUpaeTca
aBTOMATUYECKHM, C/IN B MEHIO 3aMyCKa BKIOYEH 3aMyCK No B1AeoO.

Ob6paTuTe BHYMaHME Ha TO, YTO CBA3b TPUITEPOB HE 3aBMCUT OT CBA3M KaHanoB (Cm.
“YKasaHue cBaA3n KaHanoB" Ha cTpaHuue 90).

BKAtoueHne 1 BbIKAOYEeHNE noAaaBJieHNA WyMa npn 3anycke

®YHKUMA NoAaBNeHNUA WyMa A06aBASET A0NOJHUTEbHbIM TMCTEPE3NC B CXEMY 3aMyCKa.
YBeANYMBasn Nosocy Mcrepesmnca, MOXKHO CHU3WUTb BEPOATHOCTb BOSHUKHOBEHWS LLIYMOB
npu 3anycke. O4HAKO NPW 3TOM TaKKe YMEHbLLIAETCS YyBCTBUTE/IbHOCTb TPUITEPOB, YTO
TpebyeT HeCKO/IbKO H0o/1ee MOLHOTO CUrHaa 4/1A 3anycka ocumanorpada.

1 HaxkmmuTe kHonky [Mode/Coupling] Pexxum/ceasb.

2 BkatoYeHMe M BbIK/IlOYEHME 3TOM (IDYHKLI,MI/I OCyLecTBAETCA C MOMOLbIO
I'IpOI'paMMHOIZ KHOMKK MoaaBneHue Wwyma B MEHIO PEXKMMA 3aMyCKa 1 CBA3N.

BrkntoyeHne 1 BbikItoveHne BY-3arparkaeHuna

Mpwn ncnosb3oBaHUM BY-3arpaskaeHns B KaHane 3anycka ycTaHasamBaeTca GUabTp
HW3KMX 4acToT Ha 50 Kl AnA yCcTpaHeHMA BbICOKOYACTOTHbIX COCTAaBAAIOLLMX U3 CUTHaa
3anycka.
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12 Pesxum 3anycka/csasb

0dB :
—
-3 dB Pass |
Band |
|
|
:
DC 50 kHz

BY-3arparkaeHune NoaxoamT ANA YCTPaHEHMA U3 KaHaa 3anycKa BbICOKOYACTOTHbIX
nomex, HanpMmep OT PaAMOCTaHUMM, BelLAoWMX B AnanasoHax AM namn YM, nnm ot
BbICOKOCKOPOCTHbIX CUCTEMHbIX TaKTOBbIX CUTHA/O0B.

1 Hasxkmute kHonky [Mode/Coupling] Pexxum/ceasb.

2 BktoYeHMe 1 BbIKAOYEHWE 3TON GYHKLMM OCYLLECTBAAETCS C MOMOLLbIO
nporpammHoM KHOMKK BY-3arpaxkgeHune B MeHto pexxrma 3anycka u casu.

HacTpoiKa 3aaepKu 3anycka

220

3a4epKa 3anycka MCNoNb3yeTca ANA YCTaHOBKM BPEMEHM, B TEHEHWE KOTOPOTO
ocu,mnnorpad) AKAOET Nepeq nepexodom K cnegyrouemy LKAy B Cxeme 3anycka.

Vicnonb3yite 3aaepxKy 415 3anycka ocumnnorpada no Nepuoanyecknm cUurHanam,
ec/iv Mexay Nepmnoaamm UMeeTcst HECKOIbKO GPOHTOB (MK UHbIX cobbITMIA). C
NMOMOLLIO 3318 PKKM TaKKe MOKHO HaCTPOWTb 3aMycK No NepsBomMy GPOHTY NakeTa, ec/u
M3BECTHO MMHUMA/IbHOE BPEMA MEXKY NaKeTamu.

Hanpumep, 4ytobbl 406UTHCSA CTabMAbHOTO 3aMycka Nno nakeTy Nepnuoamyeckmnx
MMMNY/IbCOB, MOKA3aHHOMo Aasiee, yCTaHOBUTe BpemMs 3aaepKm >200 Hc, Ho <600 Hc.

Holdoff Oscilloscope triggers here
| 1

L L L L
| 200 ns 600 ns

Y706bI HaCTPOUTb 3a4€ePXKKY 3anyCKa, BbINMOHUTE C/ieaytoumne nencremna.

1 HaxkmuTe kHonky [Mode/Coupling] Pexxum/ceasb.
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PekomeHpaumun
no NPUMeHeHuo
334epXKKn
3anycka

Pexum 3anycka/ceass 12

2 HaxXmuTe NporpammHyto KHOMKY 3afep}KKa B MEHIO PEXKMMa 3aMyCcKa 1 CBA3K, a
3aTeM C NMOMOLLIO PYYKM BBOA YCTaHOBUTE NOAXOAALLEE BPEMA 3a4EPMHKKM.

MpaBunabHO 3aZl@aHHOE BPEMSA 334ePHKKM 0ObIYHO HECKO/IbKO MEHbLLIE, YEM OAMH NepUo,
cUrHana. YuuTblBanTe 3Ty peKoMeHAaUumio Npu onpeaeneHmm yHUKa bHOM TOYKM
3anycKka A1a NepmoanYeckoro curHana.

M3meHeHMe HAaCTPOEK BPEMEHHOW Pa3BEPTKM He BAUAET Ha BpeMs 3aAep KM 3amycKa.

TexHonoruns Keysight MegaZoom no3sonseT yBe/IMYMBaTb M NMPOKPYYMBATb AaHHbIE ANA
NMOMCKA MOBTOPAOLLMXCA CEFMEHTOB CMrHana. [1a 3TOro AOCTaTOYHO HaXKaTb KHOMKY
[Stop] Cton. MpoBeaunTe M3MEPEHMA C NOMOLLBIO KYPCOPOB, @ 3aTeM HacTpoWTe

33 EPKKY.

Bxoa BHelIHero 3anycka

Bxo/, BHELHEro 3anycka MOXHO MCMNO/b30BaTb Kak MCTOYHMK 419 HECKO/IbKUX TUMOB
3anycka. Bxog BNC BHelwHero 3anycka o6o3HaveH Kak EXT TRIG IN.

A I'Ipe,u,eanoe HanpAaXeHune Ha BXxo4de BHelWHero 3anycka ocu,wnnorparba

300 cpegHekBaapaTmyeckux B, 400 B (MaKc.); AMHaMUYecKan neperpyska no
HanpsaxeHuto 1,6 KB (makc.)

1M Om Ha Bxoge: ANA YCTOMYMBbIX CUHYCOMAA/IbHbIX CUTHAN0B CHU3bTE
HOMMHabHble 3HaYeHna npu 20 ab/aekaaa sbiwe 100 Kl 4O MUHUMANBHOTO
ypoBHAa 5 B (makc.)

BxoaHoM MMneaaHc BHelWHero 3anycka coctasnser 1 M Om. 3To no3sonset
MCMNO/1b30BaTh A8 U3MepPeHnin 0bLero HasHa4YeHMs naccneHble NPobHUKK. bonee
BbICOKMI MMMeaaHC MUHUMKU3UPYET SbPEKT HarpysKM ocumnnnorpada Ha TecTupyemoe
YCTPOMCTBO.

Hactpoika eamuny, ans EXT TRIG IN 1 KoadduumeHTa 3aTyxaHUsA NpobHMKa:

1 Hasxkmute kHonKky [Mode/Coupling] Pexkum/cBasb, Haxoaallytoca B 061aCTy
"3anyck" Ha MnLEeBoi NnaHenu.
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12 Pesxum 3anycka/csasb

Dunetp B4 BHeLuHKA

5

10 "BHewnui Tpurrep”

EnuHHLEI
BoneTel

3 HakmuTe nporpaMmHyto KHOMKy EAMHMULbI B MeHt0 "BHelwHMI 3anycK", 4Tobbl
BbIOPATb EAMHMULbI:

BonbTbl — 414 NPOOHMKA HanpsAKEHNA.
Amnepbl — /17 TOKOBOTO NPOOHMKa.
B BbI6paHHbIX eaAnHMLAx ByayT oTobpaxKaTbCa pesybTaTbl U3MEpPeHunH,
YYBCTBUTE/IbHOCTb KaHaa 1 YPOBEHb 3aMycKa.
4 Hamute NporpammHyto KHomnky MPOoBHUK 1 NoBEepHUTE PyUKy BBOAA, YTOObI yKa3aTb

KO3QPULMEHT 3aTyxaHNA NPOOHMKa.

KoaddunumeHT 3aTyxaHnsa MOXKHO 3a4aTb B AnanasoHe ot 0,1:1 go 10 000:1 ¢
nocneaosaTeibHOCTbO 1-2-5.

MpPaBUAbHOCTb M3MEPEHWNI 3aBUCUT OT HaZ/1eXKalllel HacTPOMKM KoadduumeHTa
3aTyxaHus NpobHMKa.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

13 YnpasneHune cbopom AaHHbIX

PaboTa, 0OCTaHOBKa M BbIMO/IHEHME OAMHOYHOTO UMKAa cbopa AaHHbIX (ynpaBaeHue
pabotoi) / 223

Obuwue ceeaeHnn o guckpetnsaumm / 225

Bbibop pexuma c6opa aaHHbix / 230

MapameTp oT6opa npob B peanbHOM BpemeHn / 238
C60p AaHHbIX B CErMEHTUPOBaHHY0 namaTb / 239

B aToW rnaBe rosopuTca o cnocobax cbopa AaHHbIX U ynpasaeHun ocumanorpadom.

PaboTa, OCTaHOBKa W BbINOJHEHNE OAMHOYHOIO LUMKAA COopa AaHHbIX
(ynpaBneHue paboToit)

Ha nuuesol naHenu ocumnnorpada HaxoAATCA [1Be KHOMKKM, OTBEYAtOLLME 33 3aMyCK U

OCTaHOBKY cucTembl cbopa aaHHbIx: [Run/Stop] Myck/cton u [Single] OgHOKpaTHbIM

3anycK.

¢ Korga kHonka [Run/Stop] Myck/cron ceeTnTCs 3e/1eHbIM CBETOM, ocuuanorpad
paboTaeT, TO ecTb, NPU COBAOAEHNM YCNOBMIA 3aMycKa BbINOAHAETCA COOP AAHHBIX.

[ns octaHOBKM cbopa AaHHbIX HaxmmTe KHomnky [Run/Stop] Myck/cron. Mpu
OCTaHOBKe LMKAa cbopa AaHHbIX OTODparkaeTca nocaeAHssa noayvyeHHas popma
curHana.

¢ Koraa kHonka [Run/Stop] Myck/cTon cBeTUTCA KPacHbIM CBETOM, CHOP AaHHbIX
OCTaHOB/IEH.

KHonka "Cton" oTobpaaeTcs B CTPOKE MEHI0 B BEPXHEKN YacTu sKpaHa.

Y1o6bl HaYaTb COOP AaHHbIX, HaxkmuTe KHonKky [Run/Stop] Myck/cTon.

KEYSIGHT

TECHNOLOGIES
223



13  VYnpasneHue cbopom AaHHbIX

CpaBHeHue
ANMHbI 3anUcK
OaHHbIX NpU
OfHOKpPaTHOM
umMKne cbopa u Bo
Bpemsa paboTbl
ocumnnorpada

224

e [1n19 OAHOKPATHOTO 3amnycka 1 oTobpakeHWs pesybTaTos oAMHO4YHOro cbopa

OaHHbIX (He3aBMCMMO OT Toro, paboTaeT ocumnnorpad MaM OCTaHOB/IEH) HAXMUTE
KHOMKy [Single] OgHOKpaTHbI 3anyckK.

KHonka ynpasneHua paboToit [Single] OaHOKpaTHbIN 3anycK no3soaseT
NPOCMOTPETb OHOKPATHOE cobbITUA Hes nocieayolen nepeprucoBKkn Gopmbl
curHana. Mcnonb3yiTe KHoMKy [Single] OaHOKpaTHbIN 3anycK, Koraa TpebyeTcs
MaKCMMa ibHbIM 06bEM NaMATU A/1A NPOKPYTKM U MacliTabupoBaHms.

Mpu HaxkaTum KHomnKkK [Single] OAHOKpPATHDINM 3anycK 419 peXxrma 3anycka oyaeT
BPEMEHHO YCTaHOBAEHO 3HaveHne "HopmanbHbIi" (4Tobbl ocumnnorpad He
3amycKa/ica aBTOMaTUYeCKM), cxema 3anycka byaeT noaroTosieHa K paboTe,
3aropuTcaA NoAcseTka KHomnku [Single] OgHOKpPaTHDIN 3anycK 1 ocumnnorpad byaet

OKMJATb BbIMOJIHEHUA YCOBUIA 3aMyCcKa A/1A BbIBOAA CUTHaNa Ha 3KpaH.

Mpu 3anycke ocumanorpada pesynbTaTbl OAMHOYHOIO cHOpPa AaHHbIX BbIBOAATCA Ha
3KpaH, 1 ocumanorpad octaHasnmsaercs (MHAMKaTOp KHomku [Run/Stop] Myck/cTon
ropuT KpacHbIM). HaxkmuTte KHonKy [Single] OAHOKpaTHbI 3anyckK elle pa3 a4
0TOBPANKEHNA CAedyOWero CUrHana.

Ecnm ocumnnorpad He 3anyckaeTcsa, MOXHO HaxKaTb KHonKy [Force Trigger]
MpuHYAUT. TpUrrep 41 3anycka (Kakoro-nmbo AencTema) U BbINONIHEHUS
OAMHOYHOrO UMKNa cbopa AaHHbIX.

OTobparkeHne pe3ybTaTOB HECKOIbKMX LIMKAOB cbopa AaHHbIX, UCNOAb30BaHNE
nocnecsevyeHmsa. Cm. “YcTaHoBKa M OTMeHa nocsiecBeyeHuns" Ha cTpaHuue 165.

MaKkcrMMmanbHan A/MHa 3anmncu AaHHbIX NPy OAMHOYHOM LpKe cbopa AaHHbIX bosblue,
yem Bo Bpemsa paboTbl ocumanorpada (MM BoO Bpems ero OCTaHOBKM).

OAHOKpPaTHbIN 3aNycK — Npu 04HOKPATHOM UMKAe cbopa AaHHbIX 0ObIYHO
MCNONb3YETCA MaKCMMaNbHO BO3MOXKHbI 06beM NamaTh, — Mo KpaliHel mepe B ABa
pasa npeBblWwaoWwmii 06beM NaMATU, UCMOAb3YEMbIV NpU cbope AaHHbIX,
BbINOHAEMOM BO Bpema paboTbl ocumnnorpada, — KpoOme Toro, B NamaTut
ocumnnorpada coxpaHaeTca He meHee Yem B [Ba pasa bonble WwabaoHos. Mpu
HM3KMX HAaCTPOMKax BpeEMeHW/AeNeHns 4acToTa ANCKpeamuTaumm npu o4HOKPaTHOM
cbope AaHHbIX Bbille. ITO 06bACHAETCA yBeAnYeHMeM obbema AOCTYNHOM NamATH.

Pabota — B0 Bpemsa paboTbl yCTPOWCTBA (B OT/IMYME OT OAMHOYHOTO LMKAa cbopa )
NamATb AenuTca nononam. baarogapsa aTomy cuctema cbopa AaHHbIX MOKET
nosy4aTb O4HY 3aNUCb BO BpeMs 06paboTKM NpeablayLlleit 3anucK, B pesynbTate
Yero CyL,eCcTBEHHO MOBbILWAETCA YMCA0 GOPM CUrHANOB, 06pabaTbiBaeMbIX
ocuunnorpapom 3a oiHy cekyHay. Bo Bpema paboTbl ocumanorpada 6narogaps
BbICOKOW CKOPOCTM OBHOBNAEHUA CUrHANa obecrneynBaeTca onTrMaibHoe
oTobpakeHWe BXOLHOMO CUrHana.
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YnpasaeHue c6opom aaHHbIx 13

[NA NonyYeHna AaHHbIX C MaKCMMa/ibHO BO3MOMKHOM AIMHOMN 3aNMCK HAXKMUTE KHOMKY
[Single] OaHOKpaTHbIN 3anycK.

[onosHuTeNbHble CBeAEHWA O HAaCTPOMKaX, OKa3bIBAIOLLMX BAMSHUE Ha ASIMHY 3aMKUCK,
CM. B pasdene “YnpasneHune aanHon" Ha cTpaHumue 332.

Obuwmne ceefeHns o ANCKpeTM3aLUmm

ONa NOHMMaHMA NPUHLMNOB AMCKPETMU3aLLNM ocu,vmnorpad)a N pexmmos c6opa AaHHbIX
Nnoae3Ho MMETb npeacTtaBeHne O TeEOPUN ANCKPETU3aUNN, HaNOXKEHNN CNEKTPOB,
LWMpKUHE NONOChbl NPONyCKaHMA ocu,vmnorpacba N 4actoTe gNCKpeTnsaunmm, o BpemeHun
HapacTaHumA, O HeO6XO,£I,l/IN\OI‘/‘I LWMpMHE No1I0Cbl NpOonyCKaHNA ocu,vmnorpad)a MO TOM,
KaK 4acCToTa ANCKPETU3aUMN 3aBUCUT OT obbema namaTu.

Teopua AMCKpeTM3aLumm

CornacHo Teopeme AMCKPeTU3aLMM HalMKkeKCTa, A1 04HO3HAYHOIo BOCMNPOM3BEAEHUA
6e3 HaNoXKeHWA CNEKTPOB OrPaHUYEHHOr0 NONOCOM NPOMNYCKaHWA curHana (c
OrpaHU4EHHOM NOAOCOM NPONYCKaHWA) € NpeaenbHOM YacToTol fyaxcPaBHOMEPHO

pacnpefeneHHasn 4acToTa AMcKpeTM3aumm fo 4oMKHa NPeBbIWaTh ero yABOEHHYH0
MaKCMMaTbHYI 4acToTy fyakc.

fmarc = fs/2 = 4acToTa Haitksucra (fy) = MakcmanbHas yacToTa curHana

HanoxeHue cneKkTpos

HanoxeHune cneKkTpos NPONCXOANT NPW HENONHOM AWUCKPETU3aLmMK curHanos (fg <
2fpakc)- HanoxeHne cnekTpos — 3TO UCKaXXeHWe CUrHana, BbibiBaemoe

HW3KOYaCTOTHbIMW COCTaBAAOWMMN, NTOXHO BOCCO3daBaeMbIMN N3-3a HEAOCTATOYHOTO
KO/1M4eCTBa KOHTPO/IbHbIX TOYEK.
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13  VYnpasneHue cbopom AaHHbIX

Puc. 34 HanoxkeHwne cnekTpos

Monoca NPONyCKaHNA ocumnnorpad)a M 4aCTOTa ANCKPETU3aLUNIN

Kak npasunio, nosoca NponyckaHus ocumanorpada onpeaenserca Kak camasn HM3Kan
4acToTa, NPX KOTOPOW CMHYCOMAANbHbIE BOJIHBI BXOAHOMO CMIHana 3aTyxatoT Ha 3 ab
(-30% amnanTyaHaA NOrpeLHoCTb).

CornacHo TeopuK AMCKPeTK3aL MM NPU TaKok Nonoce NPonycKkaHuna ocupuanorpada
HeobX0AMMas YacToTa Anckpetusaunn coctasnaet fs = 2,04 noonyckanns: OAHAKO
TEOPWs MOAPA3YMEBAET, YTO HET KOMMOHEHTOB YacToTbl Bbiwe fiake (fronoca nponyckarina
B AaHHOM cnyyae), u TpebyeTca cucTema ¢ MaeanbHOM aMnanTy/AHO-4acTOTHOW
XapaKTepPUCTUKOMN.

226 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm
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Puc. 35 TeopeTnyeckana amnanUTYAHO-4aCTOTHAA XapaKTepuUCTUKa

O/1HaKo YacToTa HEKOTOPbIX COCTABAAIOLWMX LMOPOBLIX CUTHAIOB BblLE€ OCHOBHOM
YacToTbl (MPAMOYro/IbHbIE BOJIHbI COCTOAT U3 CUHYCOMAAbHbIX BOIH OCHOBHOW Y4aCTOTb!
1 6ECKOHEYHOrO YMCaa HEYETHbIX FAPMOHWMK), U 1S MON0C NPOMNYCKaHMA
ocumnnorpados c yactotor 500 MIL, 1 HUKe XapaKTepHa rayccosa
aMMIAUTYAHO-4aCTOTHAA XapaKTepPUCTMKa.
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CM. Takxe
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Limiting oscilloscope bandwidth (fsw) to 1/4 the sample rate (fs/4)
reduces frequency components above the Nyquist frequency (fN).
Puc. 36 YacToTa ANCKpeTU3aLMM 1M Nosioca NponycKkaHua ocumanorpada

To ecTb, Ha NpaKTUKe YacToTa AMCKpeTH3aLmmn ocupuanorpada J0AXHa B HeTbipe Uan
Bonee pas npesbiwats €ro nos0cy nponyckanua: fs = 4f,. 105 noonyckanns: B 3TOM cyyae

NPONCXOANT MeHblee HaoXeHWe CNeKTPOB, a CTeNeHb 3aTyXaHMA Ha/TOXKEHHbIX
YaCTOTHbIX COCTaBAAOWNMX CTAHOBUTCA Bbllle.

O6paTuTe BHMMaHMe, 4To Modenn ocumnnorpadpos cepumn 4000 X ¢ nosocon
nponyckanua 1,5 [Ty MMetoT Ay4dLlwy aMnanTYAHO-4YaCTOTHYIO XapaKTEPUCTUKY, YEM
rayccoBCKas aMNAMUTYAHO-4aCTOTHAA XapaKTEPUCTMKA Ha MOdenAx ocumanorpados
cepumn 4000 X ¢ MmeHbLLel NooCcoi nponyckaHma. YTobbl 03HAKOMUTLCA C KasKabliM
TUMOM YaCTOTHOM XapaKTepPUCTUKKM ocumnaorpada cm. lloHumaHue yacmomHodl
XapaKkmepuCmuKu 0CyuU1102pada U ee 8aUSHUE HO MOYHOCMb BPEMEHU HaPACMAHUA,
npunoxexue Keysight, npumedanmne 1420
("http://literature.cdn.keysight.com/litweb/pdf/5988-8008EN.pdf").

CpasHeHue Yyacmomsl U MOYHOCMU QUCKPeMU3ayuU OCYU102paga: nosyyeHue
Haubosee MoYHbIX YUpo8bix UudmMepeHul, 3amedaHuna no npumeHeHuto Keysight 1587
("http://literature.cdn.keysight.com/litweb/pdf/5989-5732EN.pdf")
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YnpasaeHue c6opom aaHHbIx 13

Bpemsa HapacTaHua ocumanorpada

XapaKTepuCTUKOW, TECHO CBA3GHHOW C NOJI0COM NPOMyCKaHuA ocuunnorpada, ABAAETCA

ero spema HapactaHua. Ocuunnorpadbl C aMMINTY4HO-H4aCTOTHOW XapaKTepPUCTUKOWM

rayccosa TMNa xapaKTepusytoTca NpubAN3NTENbHBIM BpEMEHEM HapaCTaHWA, PaBHbIM
oL 0,

0,35/fron0ca nponyckarma € MCNONb30BaHUeM kputepua 10 % — 90 %.

BpemeHem HapacTaHusa ocuuanorpada aBasetca He Hanbobluas CKOPOCTb GPOHTA,
KOTOPYIO OH CNocoBeH TOYHO M3MEPUTb. ITO HanbobLLAs CKOPOCTb GPOHTA, KOTOPYIO
cnocobeH BOCNPOM3BECTM AaHHbIN ocuuanorpad.

Heobxoanmas nosnoca nponyckaHus ocumanorpada

Monoca nponyckaHua ocumnnorpada, Heobxoammasa ANa TOYHOTO U3MEPEHUA CUTHANa,
onpeaenseTca, Npesxae BCero, He YacTOTOW CUrHaNa, @ BpeMeHeM ero HapacTaHusA.
PacueT He0HX0AMMOM NONOCHI MPOMNYCKaHMA ocLMANorpada MOXKHO NPOBECTH B
cneaytolipe Aga stana.

1 OnpepennTe HanbonblMe CKOPOCTU GPOHTOB.

O6bI4HO cBeaeHnA 0 BpeMeHU HapacCTaHMA CIrHana I'Iy6/WIKyIOTCF| B cneu,md)mau,mx
K 3a,ﬂ,eVICTBOBaHHbIM B Cxeme an6opaM.

2 PaccunTaiiTe MaKCMManbHOe 3HaYeHWe peanbHOM YaCTOTHOM COCTaBAAIOLLEN.

CornacHo KHure losappaa B. AxoHcoHa (Dr. Howard W. Johnson) High-Speed Digital
Design — A Handbook of Black Magic (KoHCTpyMpoBaHMe BbICOKOCKOPOCTHbIX
UMbPOBbIX YCTPOMCTB. HauyaibHbIM KypC YepHOM Marum) Bce BbicTpble GPOHTbI UMET
H6eCKOHeYHbI CNeKTP YaCTOTHbIX COCTaBAALWMX. OAHaKO B 4aCTOTHOM CNeKTpe
BbICTPbIX PPOHTOB MMEETCS HEKUIM 3/10M, TAE YACTOTHbIE COCTABAIOLLME C YaCTOTOMN,

npesblwatowen f, oo , ABAAIOTCA HEBaXHbIMK ANA onpeaeneHna Gopmbl cUrHana.

fasnom = 0,5/Bpema HapacTaHua curHana (npu noporax 10 % — 90 %)

fian0m = 0,4/Bpema HapacTaHua curHana (npu noporax 20 % — 80 %)

3 YT10b6bl ONpenennTb He0OX0AMMYH NOJIOCY MPOMYCKAHUA, MPUMEHUTE KO3bOULMEHT
YMHOXeHUA aAna Tpebyemon TOHHOCTH.

Tpebyemasn TOUHOCTb Heobxoanmas nonoca NponyckaHua
ocuunnorpada

20% fnoﬂoca nponyckaHuAa = 1'0 X fM3ﬂ0M

10% fronoca nponyekarma = 1,3 X fyznom
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13 VYnpasneHue c6opom AaHHbIX

Tpebyemas TOUHOCTb Heobxoaumas nosoca NponyckaHuA

ocuunnorpada

3% f

nonoca nponyckaHuna = 1/9 X f:lIIBJ'IOM

CM. Takke  Bbibop ocyunnozpaga ¢ nosocoli nponyckaHus, yoosaemeaopAaowel ycmaHo81eHHbIM
yenam, Keysight, 3amevaruma no npumeHeHumto 1588
("http://literature.cdn.keysight.com/litweb/pdf/5989-5733EN.pdf")

Ob6bem NamAT1 1 YacToTa AUCKPETU3aLLUN

Yucno Touek namaTu ocumanorpada GMKCMpPoOBaHO, U C aHANOro-UnbPOBbLIM
npeobpasoBaTenem ocuuanorpada accoummpyeTcs HeKas MakCMMaibHas 4acToTa
avckpetusaumn. OgHako GakTUYecKas YacToTa AUCKPETU3aLLMM OnpeaenseTcs
BpemeHem cbopa AaHHbIX (KOTOpoe 3a4aeTcs C yueTom maclutaba BpemeHu/aenexHus
pa3BepTKM ocumanorpada).

YacCToTa ANCKPEeETU3aumn = 4ncno BbI60pOK/Bp8Mﬂ c6opa AaHHbIX

Hanpumep, npu coxpaHeHnn 50 mkc aaHHbix B 50 000 Touek namati dakTuyeckas
yacToTa AMCKpeTMsaummn coctasnseT 1 Mebib/c.

AHaNOrMYHO Npu coxpaHeHnn 50 mc AaHHbIx B 50 000 ToYeKk NamaTh GpakTuyeckan
YyacToTa AMCKPeTM3aLmmu coctasnset 1 Mebib/c.

daKTn4yeckas YacToTa AUCKPeTU3aummn otobparkaeTtca B okHe "CBoaKa" B 061actu
nHbopmaLmm cnpasa.

®daKTnyeckasn YacToTa AUCKPETMU3aLMM AOCTUTaeTCa ocumanorpadom 3a cyet
oTHpachbiBaHUA (YLaNeHUA) HEHYKHbIX BbIOOPOK.

Bbibop perknma cbopa AaHHbIX

BbiBupan pexmm cbopa AaHHbIX ocumanorpada, MOMHUTE, YTO NMPU HU3KMX HACTPOMKaxX
BpemeHu/aeneHns obbl4HO BbINOAHAETCA NpopexMBaHme nNpob.

MpK HU3KUX HAaCcTPOMKax BpemeHun/aeneHns saddekTMBHan 4acToTa AUCKPETM3aLUmMM
nagaeT (a 3ddeKTUBHbIN Nepunoa BbiIDOPKM YBENMUMBAETCS), TaK Kak Bpems cbopa
[OaHHbIX BO3PACTaeT, 1 AMCKpeTU3aTop ocumnnorpada otbmpaeT Nnpobbl Yalle, Yem 310
HeobXxoaMMO 415 3aMN0AHEHNA NaMATK.
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LonycTum, 4To NS AMCKpeTnsaTopa ocumanorpada 3agaHbl Nepmnos sblI6opkM B 1 HC
(MaKkcMmanbHasa YacToTa AuckpeTmsaummn 1 Mebib/c) u obbem namatn 1 M. Mpu Takom
YacToTe NamATb 3ano/HAeTca 8 TeyeHne 1 mc. Ecim spema cbopa aaHHbIX cocTasaseT
100 mc (10 mc/aen), To Ana 3anonHeHUa NnamsaTy TpebyeTtca ToNbKo 1 13 Kaxabix 100
npob.

YT106bI BEIOPATL PEXKMM cOOpa AaHHbIX, BbIMOAHUTE caedylolme AencTBus.
1 Ha nvuesolt naHenn HaxmuTe KHonky [Acquire] 3axsar.

2 B meHto "3axBaT" HaXKMMTe NPOrpammHyto KHOMKy Pexkum cbopa, 3atem nosepHuUTe
PY4KY BBO/a, YTODbI BbIOpPaTh pexnm cbopa AaHHbIX.

B ocumnnorpadax InfiniiVision npegycmoTpeHbl creaytolime pexnmbl cbopa AaHHbIX.

HopmanbHbIA — NpK HU3KMX HACTPOMKaX BpeMeHW/AeNeHna NPoMCxXoamT
0b6blYHOE MpopeXRMnBaHME, @ YCPeAHEHMA HE BbINMOMHAETCA. ITOT PEXMM
ncnonbayetca Ana 60ablMHCTBA cUrHanoB. Cm. “Pexknm cbopa gaHHbIX
"HopmanbHbin"" Ha cTpaHmue 231.

O6HapyrKeHUe MUKOB — Mpu HU3KMX HAaCTPOMKax BpemMeHu/aeneHms

COXPaHATCA MMHUMA/IbHBIE M MaKCMMasIbHble 3HaYeHWsa Npob 3a sddeKTUBHBbIM

nepuoa, BbIGOPKM. ITOT PEXRMM UCNONb3YETCA A1 PEAKO BO3HMKAIOLWMX KOPOTKMX
nn

MMNynbcoB. Cm. “Pexkmum cbopa AaHHbix "ObHapykeHue nukos"" Ha
CTpaHuue 232.

YcpepaHeHue — npu NtoObIX HACTPOMKax BpemMeHu/aeneHns BbinoaHAETCA
ycpeAHeHve 3a4aHHOro YMcaa 3amnycKoB. ITOT PEXKMM MCNOAb3YETCA C LEsblo
YMEHbLUEHUA LWYMa W1 NOBbILLEHUA pa3pelleHns Nepuoandeckmx curHanos 6es
CYKEHMA NOA0ChI MPOMYCKAaHUA UM COKPaLLEeHWA BpeMeHMW HapacTaHma. Cm.
“Pexknm cbopa gaHHbIx "YcpegHeHue"" Ha cTpaHuue 234.

BbiCOKOe pa3pelueHne — npu H13KUX HaCTPOMKax BpeMeHW/neneHuns Bce npobbi,
oTObpaHHble 32 3pDEKTUBHBIN Nepmnos, BbIBOPKK, yCPeaHAITCA, M COXPaHAETCA MX
cpeaHee 3HaYeHMe. ITOT PEKUM UCMOb3YETCA C LIE/b0 YMEHbLIEHWS CIy4aliHOro
wyma. Cm. “Pexkum cbopa faHHbIx "Bbicokoe paspelteHme" Ha cTpaHuue 237.

Pexkum cbopa gaHHbIX "HopmanbHblin"

MpU HU3KUX HAaCTPOMKax BpemeHu/aeneHus B pexvme "HopmanbHblin" BbINOAHAETCA
npopeXKnBaHne A0MNOoAHUTENbHBIX NTPO6 (MHaYe roBops, YacTb AaHHbIX OTOPACLIBAETCA).
BO/IbLUMHCTBO CUTHAMOB MOJYYaOT B 3TOM PEXKUME Hauydllee 0TobparkeHKe.
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232

Pexunm cbopa aaHHbIX "OBHapyKeHne nnkos"

CMm. TaKxe

MpUY HU3KUX HACTPOMKax BpemeHu/aenerHms B peskume "ObHapyKeHue nuKos"
COXPaHATCA MUHUMabHbIE M MaKCMMasIbHble 3Ha4YeHMs NPob C Le/blo 3axBaTa Peakux
M He3HaUYUTEIbHbIX CODbITUI (3@ CYET yCUAEHUA WyMma). B 3ToM peskume oTobpaskatoTea
BCE HE MeHee LMPOKME, YeM NepUoL BbIBOPKM MMMY/bChI.

B ocumnnorpadax InfiniiVision 4000 cepum X, MakcMmabHasa 4acToTa AMCKpeTM3aLmm
KOTOpbIX cocTasnAeT 5 Mebib/c, oTbop Npob nponssoanTca Kaskablie 200 NUKOCEKYHA,
(nepuog BbIGOPKN).

e “3axBaT NOMEX UM KOPOTKUX MMMNYAbCOB" Ha CTpaHuLe 232

¢ “Ucnonb3oBaHue pexmma obHapyKeHUA NUKOB A5 MOMCKA UMMYAbCHbIX Nomex" Ha
CTpaHuue 234

3axsaT nomex unm KOPOTKNX UMNynbCOB

MImnynbCHas nomexa — 370 HbICTpOe M3MEHeHWe CUrHaNa, Kak NpasBuo, KpaTkoe no
CPaBHEHMIO C CaMUM CUrHaNOM. A yA06HOro MpoCcMoTpa MOMEX MM KOPOTKUX
MMMYbCOB MOYHO MCMO/Ib30BaTh PEXKMM 0BHaPYKEHUS MUKOB. B pexnme
0bHapYKEHMA NMMKOB KpaTKME NMOMEXM U OCTPbIe YI/ibl 0TObpaKatoTca spye, Yem B
HOpPMasbHOM pexume cbopa AaHHbIX, U MOTOMY 3aMETUTb UX Jerye.

[Nna NoNy4eHUs XapaKTePUCTMK MMMYIbCHOM MOMEXM BOCMO/b3yNTeCh Kypcopamu
ocumanorpada Man ero BO3MOKHOCTAMM aBTOMaTUYECKOrO M3MEPEHMS.
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Puc. 37 CuHyconaa ¢ UMNYAbCHOM NMOMEXOWN, HOPMAJIbHBIN PEXUM

£ 1 1

Kromm

Puc. 38 CuHycomaa c MMNYAbCHON MOMEXOM, PeXXMM 0BHapyKeHNA NUKOB
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234

Ucnonb3oBaHue pexnma O6Hap\/)+(eHMﬂ NMWKOB /14 NOUCKA MMNYNbCHbIX MOMeEX

1 NoakntounTe K ocumanorpady UCTOUHUK CUTHAMA U MOAYYUTE CTabUIbHYIO

OCLIMAIOTPaMMY.

YT106bl 0OHAPYHKUTb MMMYIbCHYIO MOMEXY, HaXmuUTe KHOMKY [Acquire] 3axear, v
HaXKMMaMNTe NPOrPammHyLo KHOMKY Pexkum cbopa, noka He BbibepnTe O6HapyKeHUe
NUKOB.

Haxkmute kHonKy [Display] OTo6parkeHue, a 3aTemM NPOrpaMmHYHO KHOMKY
oo [locnecBeveHune (NOCTOSHHOE Noc/iecseyeHume).

[Mpy NOCTOAHHOM NOC/IECBEYEHMN HA AMCNee NOABAAOTCA HOBblE AaHHbIE, @
npexHmne He CTMPAKOTCA. HOBble KOHTPObHbLIE TOUYKM OTO6pa)+(aI-OTC‘r'| C 06bI4HOM
APKOCTbIO, TOrAa Kak APKOCTb PaHEE NOJIY4EHHbIX AaHHbIX CHUXXAETCA.
[ocnecseyeHme CMrHaa COXPAHAETCA TONbKO B rPaHMLLaX obnacTu OTO6pa)+(8HI/IFI.

Ha)munTte nporpammHyto KHOMKY OYUCTUTDL AUCNAEN, YTOObI yaaanTb paHee
nosy4yeHHble To4YKK. Moka oo MocnecBeyeHne He OTKIOYEHO, Ha 3KpaHe byayT
cobnpaTbCa TOUKMU.

4 TlonyyvyeHue xapaKTepucTmK I/IMI'IyﬂbCHOl';I nomexu C NOMOLLbHO MaCLLITa6l/IpOBaHI/lﬂ

a Hakmute KHOMKy macwTaba @ (nnm kHonKy [Horiz] fopu3oHT., a 3aTem
nporpammHyto KHonky Macwrab).

b [ns nonyyeHuns nyywero paspeLieHns MMNybCHOM NOMEXMN YBENNYbTE
BPEMEHHYIO Pa3BepTKY.

Mcrnonb3yiTe pyyky NOAOKEHUS KOIPOULMEHTA PA3BEPTKU (4 ») 418 NepemMelleHns no
CUrHany, 4Tobbl pacWMpPUTb BOKPYT MMMYNbCHOM NOMeXmn 061aCTb HOPMaIbHOTO 3KpaHa.

Pexknum cbopa aaHHbIX "YcpeaHeHme"

Pexxunm "YcpeaHeHue" no3BoaseT yecpeaHUTb 3HaYeHUA HECKOIbKMX 3amnyCcKoB A/1s
CHUKEHWA YPOBHA LYMOB 1 NOBbIWEHMA paspelleHns No BepTuKanm (Npu atobbix
HacTpoitKkax BpemeHun/aenenus). Ana ycpeaHeHusa TpebyeTca yCTONYMBbIN 3amycK.

KonnyecTBo ycpeaHeHMn MOXKET yCTaHaBAMBATLCA B Npeaenax oT 2 Ao 65 536 ¢ warom 2
B CTEMEHMU N.

MpK BLICOKOM YnC/e yCpeaHeHMI COKpaLlaeTca ypoBeHb Wyma 1 NoBbilwaeTca
paspelleHmne No BepTUKaNn.
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Yucno ycpeaHeHuit BUTbI pa3pelueHus

2 8
4 9
16 10
64 11
2256 12

Yem Bblle YUCNO yCpeaHeHW, Tem MmeaieHHee pearmpyeTt oTobpaxKaemblil CUrHan Ha
M3MEeHeHMsA Noy4aemoro curHana. HeobxoAMmMo HaTh KOMMPOMMCC MEXKOY CKOPOCTbIO
pearnpoBaHmnsa CUrHana Ha U3MEHEHUA U XKesaeMon CTENEHbIO CHUKEHMS YPOBHSA WYMa
B 3TOM CUTHane.

Mcnonb3oBaHue pexxmuma "YcpeaHeHune"

1 HaxmuTe KHonKy [Acquire] 3axBaT, 3aTeM HaXKMMaTe MPOrPaMMHYIO KHOTKY
Pexkum cbopa, noka He Bbibepute pexkum "YcpeaHeHune".

2 HaXmuTe NporpammHyto KHOMKy YMcno ycpeaHeHuit 1 NoBepHUTE PyyKy BBOAA,
4TOObI YCTAHOBUTL YNCNO YCPEAHEHMM, MPU KOTOPOM M3 0TOBPaXKaemMoro curHana
Hanbonee 3bPeKTUBHO yAANAOTCA WyMbl. YUCNO yCpeAHEHNA AAHHBIX
oTOOpaKaeTca Ha MPOrpammHoOl KHoMKe YUcno ycpegHEeHUA.
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200 Ou:

Puc. 39 Cny4yaitHble Wymbl Ha OTODpPaXKaemom curHane

Puc. 40 [nAa coKkpaleHMA ypoBHA LWYMOB MCNOAb30BaHO 128 ycpegHeHui
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Cm. Takke o [naBa 12, “Pexkunm 3anycka/ceasb,” Ha cTp. 215

e “YcpegHeHHoe 3HauyeHue" Ha cTpaHuue 126

Pexum cbopa aaHHbIX "Bbicokoe pa3pelleHne”

B pexunme "BbicoKkoe paspeLlieHne" Npu HU3KMX HaCTPOMKax BpemeHu/aeneHmsa
[OOMNONHUTEIbHbIE BbIBOPKM YCPEAHAOTCA ANA YMEHbLIEHWUSA CYYalnHOro Wyma,
oTObparkeHUs Ha akpaHe bonee NNaBHOW OCLUMANIOrPaMMbl M 3OPEKTUBHOTO
yBENNYEHUA pa3pelleHms No BEPTUKAN.

B pesknme "BblcoKoe paspelleHve” nponcxoamT yecpeaHeHme nocienosatesibHbiX
KOHTPO/IbHbIX TOYEK 0AHOro M306paXKeHna. N Kaxaoro 13 KoaddUUmMeHToB 1s 2
CpeaHuX BENMYMH CO34aETCA A0MNONHUTENbHbIN BUT paspeLleHms No BepTUKaN.
CNyYaMHbIN LWYM YMEHbLIAETCA Ha % ANA KaXKA0ro 13 KoadduumMeHToB 13 4 cpeaHmnx
BEANYMH. YNCNO AONONHUTENBHBIX BUTOB paspelleHns No BePTMKaNM 3aBUCUT OT
3HauYeHuA Nokasatenn "spemsa/meneHmne" (CKOPOCTb pa3BepTKu) ocumanorpada.

Yem HUKe 3HaueHne HaCTPOMKK BpemeHun/aeneHuns, Tem bosbluee Yyncno npob
yCpeaHAeTcs ANA KaKA0M TOUKMN U306pakeHuUs.

Pexum "Bblicokoe pa3pelleHme” MOXHO MCNOIb30BaTb Kak A4/19 OAMHOYHbIX, TaK U ANA
NOBTOPAOLMXCA CUTHANO0B, U OOHOBNEHWE CUTHANA NPU STOM He 3aMeaIAeTCA, TaK KaK
06paboTKa AaHHbIX BbINOAHAETCA CNeLmanm3npoBaHHol nHTerpanbHoi cxemolt (ASIC) ¢
TexHonornet MegaZoom. B pexkume "BbicoKkoe pa3pelueHme" nosoca YacToT peasnbHoro
BpeMeHM ocumanorpada cyxaetcs, Tak Kak OH ycnewHo paboTaeT Kak GUAbTP HU3IKMX

4acToT.
<1 mkc/gen 8
2 MKc/gen 9
5 mKc/oen 10
10 mKc/gen 11
=20 mKc/pen 12
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MapameTp oTbopa Npob B peasibHOM BpeEMEHM

Mpwu ncnonb3osaHuu moaener 4000 cepum X ¢ nonocor nponyckanma 1 Muun 1,5 My,
MOKHO OTK/IHOUYNTH 0TOOP NPob PeanbHoe Bpemsa 1 BbIOpaTb BPEMEHHYIO
anckpeTtnsaumio "IkemeaneHT". (OT6Op Npob B peasibHOM BPEMEHM BCETAA BKOYEH
Ona moaenen ¢ bonee HA3KOM NONOCON NPOMYCKaHWsA, MO3TOMY B HUX HET MapamMeTpa
OTK/IOYEHWNA 3TOW GYHKLMN).

ITOT peXKMM HEODXOAMM TONIbKO MPK CKOPOCTU pa3sepTku 20 He/aen v Bbiwe. Mpu
60/1e€ HU3KOIM CKOPOCTM Pa3BEPTKM 3aMyCK (MK APYTMMM CIOBaMU, UMKA cbopa)
COAEPKUT AOCTAaTOYHO KOHTPO/IbHbBIX TOUYEK A5 M300paKEHMs CMrHaNa Ha Ancnaee.

OT160p Npob B peanbHOM BpeEMEHM onpeaenseT oTobpaxeHune ocumanorpapom
BbIOOPOK CUIHAN0B, NOTYYEHHbIX BO BPeMs 04HOro cobbiTUs 3anycka (o4HOro ceaHca
cbopa AaHHbIX).

McrnonbayiTe pexnm otbopa npob "PeanbHoe Bpema" ana HabaloaeHUa pearknx
CUTrHaN0B, NPW HEYCTOMYMBOM 3arMyCKe M B C/ly4ae MCCAea0BaHNA CUTHANO0B CIOKHOM
bOopMbI, TaKMX KaK r1a3KoBble Avarpammbi.

Korga BkAtoYeH oTOop Npob B peasibHOM BpeMeHM (Kak Npu HaCTPOMKe No YMOYaHKI0),
NMPOUCXOAMT creaytollee.

e Korga B TeYeHue BblAEeNEHHOMO Nepnoaa BpeMeHu Ha akpaHe yaaeTca cobpaTb
meHee 1000 npob, MCNONb3YETCA CNOKHbIN GUALTP PEKOHCTPYKLUMM A8 3aN0NHEHMS
W yAydlleHns oTobpaxkeHnsa curHana.

e Ecam HaxkaTb KHoMKy [Stop] CTon v BbINOAHWTL NAHOPaMMPOBAHME U
MacLwTabuposBaHme CUrHana € UCNOb30BaHMEM YNPaBAEHUA MO rOPU3OHTANN U
BEPTUKaNM, 0TOBPa3nTCA ToNbKO COOP AaHHbIX B pe3y/bTaTe NoCAeAHero 3amnycka.

Koraa otbop npob B peanbHOM BPEMEHM BbIKAOYEH, MPOUCXOAMUT CaeaytoLlee.

e 112 NOCTPOEHMA U NPOPUCOBKM OAHON GOPMbI CUrHANA MO HECKOIbKMM 3amycKam
(umknam cbopa) BMecTo GUAbTPa PEKOHCTPYKLMM MCMO/b3YETCs CNOCOoD,
Ha3blBAaEMbIl ClyYaliHaa NOBTOPAOWAACA ANCKPETM3ALMA.

e [1nA BPEMEHHOTO peknma AMCKpeTnsaummn "dkensaneHT" Tpebyetca
NOBTOPAOLLMIACA CUrHAN CO CTaBUNbHBIM TPUITEPOM.

Cm. Takke ¢ “OTbop npob B peasibHOM BpemMeHM M Noaoca NponyckaHusa ocumnnorpada” Ha
CTpaHuue 239
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OT60p NPob B peanbHOM BPEMEHM M NON0CA NPONYCKaHUA ocumanorpada

Cbop AaHHbIX

YT106bI TOYHO BOCNpOn3BECTU OTO6paHHOI’O ChrHana, 4aCtoTa ANCKPETU3aUMKN OO0NXKHA
ObITb HE MeHee Yyem B 2,5 pasa Bblle YaCTOTbl KOMMOHEHTA CUrHaNa. B npoTnBHOM
Cnyvae BOC['IpOVI3Be,£I,EHHbIl7l CUTHAN MOKET BbITb MCKaXKEH UM MOTYT NOABUTLCA
NIOXKHblE CUTHaNbI. B BonblUMHCTBE C/ly4aeB 370 NPUBOAUT K APOXKAHUIO Nepenanos
CUTHANOB.

MaKcrmanbHana YactoTa AMCKpeTnsaumm ana ocumnnorpadpos 4000 cepum X coctaBnseTt
5 'BbI6/C 4N 04HOrO KaHana B Nape KaHanos. KaHanbl 1 1 2 npeAcTaBAsoT napy
KaHaNoB, a KaHanbl 3 1 4 — Apyryto Napy KaHanoB. Hanpumep, 4acToTa ANCKPeTU3aLUN
4-KkaHanbHOro ocumanorpada coctasnset 5 MBbI6/C, Koraa BKAOYEHbI KaHanbl 11 3, 1 n
4.2n3nam2n4.

Ecnn BKAtoueHbl oba KaHana B nape, YacToTa ANCKPETM3aLMK 4158 BCEX KaHaN0B AeNTCS
nonosam. Hanpumep, Koraa BKAKOYEHbI KaHanbl 1, 2 1 3, YacToTa ANCKPETM3aumMn ona
BCEeX KaHasnoB cocTasnsneT 2,5 Bbib/c.

Koraa BktoyeH oTb6op npob B peasibHOM BpeMeHM, Nosioca NponyckaHua ocumanorpada
OrpaHMYMBAETCSA, MOCKO/bKY A/1A NOOCHI MPOMNYCKaHUA GUAbTPa PEKOHCTPYKLMM 334aHO
3HauyeHue nosHasa Wrana/4. Hanpumep, ocumnnorpad MSOX410xA ¢ BKAOYEHHbIMM
KaHanamu 1 1 2 umeeT noaocy nponyckaHuna 625 Mlu, Koraa BkAo4YeH otbop npob B
peanbHoOM BpemeHun, 1 1 T, kKoraa otbéop npob B peasibHOM BPEMEHM OTK/THOYEH.

YacToTa AMCKpeTn3aLmMm oTobparkaeTcs B 0TAE/bHO AManiorosom okHe "Utorn".

B CEMMEHTNPOBAHHYIO NMaMATb

Mpu cbope AaHHbIX HECKOIbKMX PEAKMX CODbITMI 3aMyCcKa PpEKOMEHAYEeTCs pa3aenmTb
NamATb ocuMaNorpada Ha CermeHTbl. ITO NO3BOIUT OCYLLECTBAATL COOP aKTUBHOCTK
curHana 6es cbopa NPoAOAKMUTEbHBIX NEPUOA0B NACCUBHOCTM.

B Ka)Ka0M CermeHTe CoZlepsKaTcs BCe JaHHble aHanorosoro, LMdpPoBoro KaHana (Ha
mogensx MSO) n nocnenoBaTebHOMO AEKOAMPOBaAHMA.

MpW MCNONb30BAHUM CETMEHTUPOBAHHON NamaATN GyHKLMA "AHaNN3 cermeHToB" (CM.
pasgen “UamepeHus, CTaTUCTMKA M MOCTOSSHHOE NOCNeCBeYEeHNe C UCNONb30BaHMEM
CermeHTMpPOBaHHOM Namatn'" Ha cTpaHuue 241) no3sonaeT oTobpasnTb MOCTOAHHOE
nocaecseyeHmne Bo BCEX NOJyYEHHbIX cermeHTax. [oapobHble CBeAeHMNA CM. TaKKe B
pa3gene “YcTaHOBKa M OTMeHa nocsecsevyeHuma"” Ha cTpaHuue 165.
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Céop gaHHbIXB 1 3agaitTe ycnosume 3anycka (noapobHble cBeaeHua cm. B pasaene Maea 11,
CermeHTUPOBaHH “3anyckn,” Ha cTp. 177).
Yo NamATb

N

HaxkmuTe kHoMKy [Acquire] 3axBaT, Haxo4ALLYOCSA B CEKLIMM CUTHAN0B Ha NLLEBOM
naHenu.

HaxmunTte nporpammHyto KHoNKy CermeHTMpPOBaHHasA.

4 B meHto "CermeHTMpoBaHHan NamaTh" HaXKMUTE NPOrPaMMHYO KHOMKY
CermeHTUPOBaHHaA /11 BbiNOAHEeHWA cOopa AaHHbIX B CErMEHTUPOBAHHYIO NaMATb.

5 HaxmuTe nporpammHyto KHOMKY YACN0 cermeHTOB 1 NOBEPHUTE PYUKY BBOAA, YTODLI
BbIOPATb YMCNO CETMEHTOB, Ha KOTOPOE cneayeT PasbuTb NamaTb ocuuanorpada.

B 3aBMCUMMOCTH OT MoZeNn ocumnnorpada NamaTb MOXKHO PazbUTb MUHUMYM Ha 2 U
Makcumym Ha 1000 cermeHTOB.

6 Haxkmute kHonky [Run] Nyck nnu [Single] OaHOKpaTHbIA 3anycK.
PaboTatowmit ocumnnorpad 3anoaHAeT AaHHbIMW OTAENbHbINA CETMEHT NaMATH ANA
Kaxaoro cobbiTna 3anycka. Korga ocumnnorpad BbinoaHAeT cO0p AaHHbIX MO

HECKO/IbKMM CeETMEeHTaM, X0 BbIMNOJIHEHNA OTO6pa)'KaETCH Ha 3KpaHe. Cpa6aTb|BaHme
ocu,mnnorpacba NPOAO/IKAETCA, NOKA NaMATb He 3aNOJIHUTCA. 3aTEM OH OCTAHOBMUTCA.

Ecnun nepnoA naccMBHOCTM M3MEPAEMOro CUrHaNa cocTasnseT bonee 1 ¢, To C Uebo
npeaoTBpalleHMsa aBTo3anycka Bbibepnute HopmanbHbIN pexunm 3anycka. Cm. “Boibop

CALL

pexkrma 3anycka: "AsTo" unu "HopmanbHbii"" Ha cTpaHuue 216.

Cm. TakKe  * “HaBurauma mexxay cermeHTammn" Ha ctpaHumue 240

¢ “l3mepeHunn, CTaTUCTUKA U MOCTOAHHOE MOC/IeCBEYEHME C UCMO/b30BaHUEM
CEerMmeHTMpPOBaHHOM Namatn'" Ha cTpaHuue 241

e “Bpems nogroToBKM cErmeHTUMPOBaHHOM NnamaATK" Ha cTpaHuue 241

¢ “CoxpaHeHue gaHHbIX CErMEHTUPOBAHHOM NamaTU" Ha cTpaHuLe 242

HaBurauuya mesxkay cermeHTamm

1 HaXmuTe nporpammHyto KHOMKy TeKyLmMiA CerMEHT ¥ NOBEPHUTE PYYKY BBOA3,
4TOObl 0TOOPA3NTL HYMKHbIM CEFMEHT M BPEMEHHYIO METKY, OTMEYatoLLyto Bpemsa C
MOMEHTa NepBoro cobbITMA 3anycka.
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[na nepemelleHns Mexay CerMeHTaMM MOXKHO TaKKe UCNoab3oBaTb KHOMKy [Navigate]
Hasurauwmsa v cpeacTsa ynpasaeHua. Cm. “HaBurauma no cermeHtam" Ha cTpaHuue 85.

V|3I\/\€p€Hl/IFI, CTaTUCTUKa M MOCTOAHHOE nocaecesevyeHne C MCNoJ1b30BaHNEM
CerMeHTMpOBaHHOP’l MaMATU

Ona npoBeAileHNA N3MEPEHWI M MPOCMOTPA CTAaTUCTUKKM HaxkKMuUTe KHoMNKy [Meas]
MN3mepeHuna v BbINOHUTE HACTPOMKY HEOBXOAMMBIX M3MepeHnit (cm. Masa 15,
“N3mepeHns,” Ha cTp. 253). 3aTEM HaKMUTE KHOMKY AHaAU3 cermeHToB. /115
BbIGPaHHbIX M3MepeHni ByaeT BbinosHeHa NoabopKa CTaTUCTUYECKUX AaHHbIX.

MporpammHas KHoMKa AHannU3 CermeHTOB 0TOOparkaeTcs, Koraa cbop AaHHbIX
OCTaHOB/IEH W BKAOYEHA QYHKLMA CErMEHTUPOBAHMA NAaMATU UKW aKTMBUPOBAH
nocneoBaTeNIbHbIM CNUCok Lister.

MOXHO TaKKe BKIOUYMTb NOCTOSSHHOE nocaecsevyeHne (B meHto "OTobpaxeHune") n
Ha)KaTb NPOrpaMMHYI0 KHOMKY AHa/IN3 CErMEHTOB /118 0TOHPaXKeHa NOCTOAHHOMO
nocnecsedeHms.

Bpems noAroToBKM CErMEHTUPOBAHHOM NaMATH

Mo 3aMnoAHEeHNM KaXKa0ro CermeHTa NponcxXoamT NoAroToBKa ocumaiorpada K
cnenyloLemy 3anycky, 419 4ero TpebyeTca oKoio 1 MKC.
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13  VYnpasneHue cbopom AaHHbIX

ObpaTtnTe BHUMAHWE, YTO, ECAN, HANPUMeP, A1 BPEMEHWN PAa3BEPTKM Ha INEMEHT
yrnpasneHus aeneHnem yCTaHoBAeHO 3HayeHne 5 mkc/oen, a a4na napametpa "Touka
oTcyeTa BpeMeHn" — 3HaveHue LKeHTp, TO A/15 3aN0NHEHNA BCeX AECATU AeNeHUI 1
MOArOTOBKM K Caeaytolemy UMKAy noTpebyeTcs, No meHbluen mepe, 50 MKc (To ecTb,
25 MKc — ans cbopa AaHHbIX nepes 3anyckomM M 25 MKC — noc/ie 3anycKa).

CoxpaHeHue AaHHbIX CErMEeHTUPOBAHHOM NaMATH

CoxpaHuWTb TEKYLLMIA 0TOBpakaemblit cermeHT (COXPaHUTb CErMEHT — TeKYLUUIA) UK BCe
cermeHTbl (COXPaHUTb CErMEHT — BCe) MOXKHO B CAeAytoLMX dopmaTtax AaHHbIX: CSV,
ASCII XY nnm BIN.

0bs3atenbHO HacTpoiTe napameTp "AnmHa", 4Tobbl COBPaTh 4OCTATOYHOE YMCI0 TOYEK
O/19 TOYHOTO NpPeAcTaBAeHMA NOAYYEHHbIX AaHHbIX. Koraa ocunanorpad coxpaHaeT
HECKO/IbKO CErMEHTOB, X0/, BbIMOJIHEHMA OTODpPaXKaeTcsa B MPaBoO BEPXHEN YacTu
aucnes.

[JlononHnTenbHble cBegeHNA cMm. B pasgene “CoxpaHeHune ¢paitnos AaHHbIX B GopmaTe
CSV, ASCII XY nnn BIN" Ha cTpaHuue 331.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

14 Kypcopbl

BbinosHEeHWE KYpCOPHbIX U3mepeHuin [/ 244
Mpumepsbl Kypcopos / 247

Kypcopbl NpeacTaBnstoT coboi ropusoHTabHbIe M BEPTUKANbHbIE MapKepbl, KOTOpble
YKa3bIBatoT 3Ha4eHuA no ocu X (06bI4HO 3TO Bpems) U no ocn Y (06bI4HO 3TO
HanpaeHue) y BbIBpaHHOro MCTOYHMKA OCLMANOrPaMMbl. MOXHO N0/1b30BaThCA
Kypcopamu A1 BbINOJHEHWUA CnelynanbHbIX (HECTaHAAPTHbLIX) M3MEPEHU HanpaAKeHUA
M BPeMeHHbIX MapameTpoB CUTHA/0B.

[aHHble KypCopoB MHAMUMPYIOTCA B MHGOPMaLMOHHOK 061acTK B NPaBOit YacTu
aKpaHa.

Kypcopbl He Bceraa orpaHM4MBatoTCA BUAMMbIM Ha aKpaHe n3obpaxkeHunem. Ecam
YCTaHOBUWTb KYPCOP, MOXKHO MaHOPaMMPOBaATb OCLIMANOTPAMMY U U3MEHATL ee MacLiTab,
MOKa Kypcop He BblMAET 3a Npe/e bl 3KpaHa, To 3HaYeHue Kypcopa He M3MEHUTCA, U OH
BEPHETCA Ha NpeKHee MecTo Noc/ie NaHoOPaMMPOBaHMS B 0OPaTHOM HamnpaBieHUN.

Kypcopbl X Kypcopsbl X npeactaBaatoT co60M BePTUKaIbHbIE LTPUXOBbIE IMHWUK, KOTOPbIE
perysMpytoTca No ropnusoHTanu. Mx MoXKHO MCMONb30BaTh A8 UIMEPEHMUA BPEMEHM (),
yacToTsl (1/s), dasbl (°) M oTHOWEHMA (%).

Kypcop X1 BbITIAAUT Kak MENIKOWTPUXOBAA BEPTUKAIbHAA JIMHWUA, @ KYpCOp X2 KaK
KPYMHOLWTPUXOBaA BEPTUKAIbHAA IMHUA.

Mpu MCNONb30BaHUM C MaTemaTyeckon dyHKUMen FFT Kypcopbl X UHAMUMPYIOT
4yacToTy.

B pexkmme oTobparkeHuna XY Kypcopbl X MHANMUMPYIOT 3HaYeHuA KaHana 1 (B BoibTax Uau
amnepax).

3HaueHunn kypcopos X1 1 X2 ana BbIBPAHHOrO UCTOYHMKA CUTHANA UHANLMPYIOTCS B
06/1aCTN MEHI0 NMPOrPaMMHBbIX KHOMOK.

KEYSIGHT
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14 Kypcopsl

Kypcopbl Y

3HayeHun pasHocTn meskay X1 1 X2 (AX) n 1/AX MHANUMPYIOTCA B CEKLMM KYPCOPOB B
MHOPMALMOHHOM 06/1aCTM B NPaBOM YacTU IKpaHa.

Kypcopbl Y npeactaBastoT coboi ropn3oHTanbHble LUTPUXOBbIE TIMHUN, KOTOPbIE
peryavpytoTca no BepTukann. OHU UCNONb3YIOTCA A5 M3MEPEHUI YPOBHSA CUTHaa B
BO/IbTaX UM aMmnepax B 3aBUCMMOCTM OT YCTaHOBKM eMHULbl U3MEPEHUA B MEH!IO
KaHana EgMHULDbI NPOBHUKA MK 019 M3MepeHmnii oTHolleHus (%). Koraa B KayecTse
MCTOYHMKA UCMONb3YeTca maTemaTnyeckas GyHKLUMA, TO eAMHULA N3MEePEHUS
COOTBETCTBYET 3TOM MaTeMaTUYeCcKom GyHKLMN.

Kypcop Y1 BbIrnAAMT Kak MEKOLLTPMXOBaA ropM30HTaIbHaA NMHMA, a Kypcop Y2 KaK
KPYMHOLITPUXOBaA rOPM30HTa/IbHAA NHUA.

Kypcopbl Y perynmpytoTcs no BepTvKam 1 yKasbiBatoT 0BbIMHO 3HaYE€HUA OTHOCUTE/IbHO

"HyneBon" TOYKM OCLUMNNOTPAMMbI, 38 UCK/IIOYEHUEM MATeMaATUYECKOM GyHKUMN FFT,
r4e 3HaYeHMA OTCYMTbIBAIOTCA OT ypoBHA O ab.

B pexkmme oTobparkeHmsa XY Kypcopb! Y MHAMLMPYIOT 3HaYeHMA KaHana 2 (B BO/IbTax UK

amnepax).

3HaueHua kypcopoB Y1 1 Y2 ans BbIOPaHHOrO MCTOYHUKA CUTHANA UHAMLMPYIOTCA B
061aCTN MEHI0 NPOrPaMMHBbIX KHOMOK.

3HaueHuna pasHocTn mexay Y1 u Y2 (AY) MHAMUMPYIOTCA B CEKLMKN KYPCOPOB B
MHOOPMALMOHHOM 06/1aCTM B NPaBOM YacTU IKpaHa.

BbinonHeHMe KypCOpPHbIX M3MepPEeHUiA

244

1 MoakntounTe K ocumanorpady MCTOUHUK CUTHANA U NOAYYUTE CTabUAbHYIO
ocumANorpammy.

2 HaskmuTe KHoMKy [Cursors] Kypcopbl.
B nHbopmMaLMoHHOK 061acTH B NPaBOM YacTK IKpaHa NOABAAETCA CEKLMA KYPCOPOB,

yKa3blBatollas Ha To, YTO 3a4eNCTBOBaHbI Kypcopsbl. (Ecun TpebyeTcs OTKAOUYUTL
KYpCOpbl, CHOBa HaskmuTe KHorMKy [Cursors] Kypcopbi).

3 B MeH!0 KypCOPOB HAXXMMUTE MNPOrPamMmMmMHYI0 KHOMKY PeXUM 1 BbiGepuTe HyKHbIN
PEeKUM.

BpyuHylo — oTo6pakatoTca 3HaveHusa AX, 1/AX n AY. AX — 3T0 pasHOCTb Mexay
Kypcopamm X1 n X2, a AY — pasHocTb Mexay Kypcopamn Y1 n Y2,
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MeTouHuE y | EnuHnyel

1 -

CnexkeHue cUrHana — o mepe nepemelleHns mapKepa no ropusoHTanm
OTC/IEKMBAETCA M U3MEPAETCA aMMNIUTy[a CUrHana (3HaveHue no BepTukanu). Ana
MapKepoB 0TOBPaXKaTCA MO3MLMK MO LWKAJEe BPEMEHW U MO LKA HanpsKeHus.
Pa3HOCTb Mexay mapkepamu no septukanu (Y) n no ropmsoHtanm (X)
oTobparkaeTcs B BUAE 3HaveHUn AX n AY.

N3mepeHua — Koraa oTobpaxKatoTcs M3MEPEHMA, B STOM pPekMme 0TobparkatoTcs
PacnoNOKEHUA KYPCOPOB, MCMO/b3yEMbIX 417 BbINOAHEHUA n3mepeHuii. Mpu
006aBAEHUM U3MEPEHMA eMy NPUCBAMBAIOTCA KYPCOPbl Ha aKpaHe. MOKHO
MCNONb30BaTb NPOrPaMMHYH0 KHOMKy U3mepeHue 1av AnanoroBoe OKHO
"M3mepeHns" Ha BoKoBOM NaHenu, YTobbl BbI6paTb M3MepeHUe, 418 KOTOPOro
0TOBpPAKaoTCA PACNONOKEHNA KYPCOPOB.

[ BOWMYHbBIA — NOrMyecKkmne ypoBHU 0TOBPAXKAIOWMXCA CUTHAN0B B TEKYLLMX
pPacnofoXeHmax Kypcopos X1 1 X2 oTobparkatoTca B ABOMYHOM PEKMME Ha
bokoBol naHenn "Kypcops!". LUBET MHAMKALMN COOTBETCTBYET LBETY
OCLMANOrpPaMMbl ONpeeIeHHOro KaHana.

HeTounmg opbl Enunnnigl

D15 - DO -

LLlecTHaguaTepUUHbIN — NOTMYECKME YPOBHM OTODPAKAIOLLMXCA CUTHANOB B
TEKYLIMX PacrnonoKeHmax Kypcopos X1 1 X2 otobparkatoTca B
LecTHaALaTepMYHOM pexxnme Ha bokosol naHenun "Kypcopsbi".

EnuHKLEl

-

Pex1MMbl BpyuHyto 1 CnexkeHue CMrHana MoXKHO MCMO/1b30BaTh B OTHOLLEHMM
CUrHanNoB, 0TObpaXKaeMblx Ha 3KpaHe aHaNoroBbIX BXOAHbIX KaHaA0B (BK/toYas
maTemaTmyeckme GyHKLUM).

Pexk1Mbl BOMUYHBIN 1 LLlecTHaALaTePUUHDbINA NPUMEHAIOTCA K UMOPOBLIM CUTHANAM
(mogenu ocumnnorpados MSO).

B peskmmax LLlecTHaauaTepUUHbIi 1 IBOUYHDIN YpOBEHb MOXKET HbITb NOKa3aH Kak 1
(BbllE ypoBHSA 3anycka), 0 (HUKe ypOBHA 3amnycKa), HeonpeaeneHHoe coCToAHMeE (-)
nnn X (bespasnnmyHoe coctosHme).
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14 Kypcopsl

246

B peskmme [,BOUUHDBIN BbIK/IHOUEHHDbIN KaHa 0TobparkaeTcs Kak X.

B peskume LLlecTHagLaTepPUUHBIN BbIK/IHOYEHHDIV KaHan nHTepnpeTmpyetca Kak 0.

HaxmuTe KHonKy UcTouHUK (M UcTouHuK X1, UcTouHUK X2 B perkrme ChexkeHne
CUrHana), 3atem BblbepuTe BXOLHOM UCTOYHUK A8 3HAYEHWI KypCOpPOB.

BbibepuTe nognexalime HacTpoKe Kypcopbi.

Haxkxmute pyury "Kypcopsl" 1 BpalwanTe ee. [1na noATBepKAEHMA CAeaHHOro
BaMu Bblbopa b0 HaxmumTe pydky "Kypcopsbl" elle pas, 1mbo nogoxante
CEKyHA, NATb, MOKa He MCYE3HET BCM/bIBAOLLEE MEHIO.

nnn

HaxmuTe nporpammHyto KHomnky Kypcopbl, 3aTem BpallaiiTe pyyky BBoaa.

BapuaHTbl Bbibopa CBA3aHHble X1 X2 1 CBsA3aHHble Y1 Y2 no3B0/AOT HAaCTPOUTb
0fiHOBpPeMeHHO 0ba Kypcopa Npu COXPaHEHUN PA3HOCTU MEXAY HUMMK. ITO MOXKET
0Ka3aTbCA NOJIE3HbIM, HANPUMeP, AN NPOBEPKM BapuaL il AUTENBHOCTU
MMIMYbCOB B UMMY/IbCHOM MaKeTe.

BbiGpaHHble B aHHbIM MOMEHT KYPCOPbl OTOOPAXKatoTCA NOBbILWEHHON APKOCTLIO MO
CPaBHEHMIO C OCTasIbHbIMWN KYpPCOpPaMMU.

YT06bl UIBMEHWUTL €ANHNLY KYPCOPHbIX M3MEPEHUI, HAXKMUTE MPOTrPAMMHYIO KHOMKY
EAWHULbI U3MEepPeHUA.

B MeHto eAnHULL U3MEPEHUS KYPCOPOBBbLINOMHUTE CeaytoLLee.

Menk EfnHHUE

MOXHO Ha*KaTb MPOrpaMmmHyto KHoMKy EgnHULbI nsmepenuns X, 4tobbl BbIOpaTh
cnenyolme napameTpbl.

CeKyHabl (c).
My (1/c).
®as3a (°) — Koraa BbibpaH 3TOT NapameTp, NO/b3yMTECh MPOrPAaMMHOIM KHOMKOW

Ucnonb3oBaTtb Kypcopbl X, 4TOObI YCTAaHOBUTb TEKYLLLEE NONOXKEHWE Kypcopa X1
Ha 0° 1 Tekyllee NoNOXKeHNe Kypcopa X2 Ha 360°.

KoadoduumeHT (%) — Koraa BbibpaH 3TOT BapnaHT, NOJb3yNTECh NPOrpamMmMHON
KHomMKkoi UcnonbayiTte Kypcopbl X, 4TOObI YCTAHOBUTL TEKYLLLEE MONOKEHWE
Kypcopa X1 Ha 0 % v TekyLLee nonoxeHune Kypcopa X2 Ha 100 %.
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MOXHO Ha)aTb NPOrPammHyto KHOMKy EaMHMLbI n3smepeHua Y, 4Tobbl BbIOPATHL
cneayouiee.

OcHoBaHuWe — O04MHAKOBaA eAMHMLLA U3MEPEHMA NCNOIb3YeTCA ANA
ocumnnorpammsbl MCTOYHMKaA.

KoapdpuumeHnt (%) — Koraa BbibpaH 3TOT BapMaHT, NOAb3yNTECh MPOrPaMMHOWA
KHOMKoM Ucnonb3oBaTb Kypcopbl Y, UTOObI YCTaHOBUTL TEKYLLEE MOOKEHNE
Kypcopa Y1 Ha 0 % u Tekyllee nonoxkeHme Kypcopa Y2 Ha 100 %.

Mocne Toro, Kak byayT ycTaHoB/eHbl nonoxeHua 0° 1 360° (npn namepeHun ¢asbl)
nnm 0 % 1 100 % (Npy M3MepeHMM OTHOLLIEHUS), MPK PEryINPOBKe Kypcopos byayT
MHAMLMPOBATLCA Pe3ybTaTbl U3MepPEHUIA OTHOCUTENbHO 33AaHHbIX MONOXKEHUI.

7 [1na perynvpoBKM BbibpaHHbIX KypcopoB BpallanTe pydky "Kypcopbl".

MOMKHO TaKKe pacrnonaraTb Kypcopbl, MCMO/b3ya CEHCOPHbIN 3KpaH. Cm.
“MepeTackmBaHne KypcopoB" Ha cTpaHuue 56.

MprMmepbl KypcopoBs

MecTouHME | EnuHKLEl

1 -

Puc. 41 MpumeHeHne KypcopoB ANA U3MepeHUa ANNTeNbHOCTU MMNYAbCca Ha Npo-
M3BOJIbHOM YpPOBHe
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14 Kypcopsl

MecTouHME 4 | EnuHKLEl

1 -

Puc. 42 MpumeHeHMe KypcopoB 415 U3MePEHUs YacToTbl "3BOHA" nocne ppoHTa
nUmnynbca

PacTaHUTe ocumanorpammy B pexkume "MacluTtab", 3aTem BbIiCHUTE NOAPOOHOCTU C
MOMOLLLbIO KYpPCOPOB.
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VUYL U VLA L DV AL

MecTouHME Pt EnuHKLEl

1 -

Puc. 43 OTcnexunBaHue Kypcopos B okHe "MacwTtab"

MomecTute Kypcop X1 Ha 0AHOM CTOPOHE MMMNY/bCA, a Kypcop X2 — Ha ApYron CTOpoHe
MMMYbCa.
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 44 M3mepeHune 4ANTeNbHOCTU MMNYAbCA C NOMOLLLBbIO KYpPCOpPOB

HaxmunTe nporpammHyto KHomnky CBAsaHHble X1 X2 1 nepemewalite oba Kypcopa
OZlHOBPEMEHHO, YTOObI NPOBEPUTL BapUaLLMu ANNTENbHOCTM MMMYAbCOB B MMMY/IbCHOM
nocaef0BaTeIbHOCTH.
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 45 OpHOBpPEMEHHOE NepemelLeHe KypcopoB A48 NPOBEPKU Bapuaumii Anu-
TeNbHOCTU UMMYNbCOB
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

15 M3amepeHuna

ABTOMaTMYECKOE BbINOSHEHNE U3MepeHuin / 254
CsogHana Tabnuua nsmepenuin / 256

N3mepeHus HanpsaskeHus / 262

M3mepeHns sBpemenun / 269

N3mepeHus nytem noacyeta / 277

M3mepeHuns cmewaHHoro tuna / 278

Moporu nsmepenHnii / 279

OKHO uamepeHuin / 281

CraTucTuKa no usmepeHuto / 282

C nomolibto KHonKkKu [Meas] U3amepeHuUa MOXKHO aBTOMATUYECKM BbIMOAHATD
n3MepeHue CUrHanos. HekoTopble BUAbI U3MEPEHUI JOCTYMHbI TOIbKO /151 aHa0rOBbIX
BXO/HbIX KaHa/0B.

Pe3ynbTaTbl NOCAEAHUX BOCbMM BbIDPAHHbIX M3MepeHnit 0TobpaxKaoTcs B AMaNoroBOm
oKHe "M3amepeHmna" (KOoTopoe MOXKHO BbibpaTh B MeHI0 DOKOBOI NaHen crpasa — CM.
“Bblbop oTobparxkeHMa MHopMaLMN UK 31EMEHTOB ynpas/ieHMa Ha 6oKoBoM
naHenn" Ha ctpaHuue 54 n “OTcoegMHeHMe AMAN0rOBbIX OKOH BOKOBOM NaHenu
MeTo40M nepeTackuBaHMA" Ha cTpaHuLe 55).

Mpu nobaBNEHUMN U3MEPEHUE OTODParXKaeTCs BHW3Y CMUCKA AMAN0OTOBOTO OKHA
"M3amepeHns", a Kypcopsbl, KOTOPbIE YKa3blBAtOT HAa M3MEPSAEMYIO YaCTb CUTHANA,
aBTOMAaTMYeCKM oTobparkatoTcsa Ha gucnaee. MOXHO U3MEHWUTb U3MepeHwue, A/1A
KOTOpOro oTobpakatoTcs Kypcopsl. 18 3TOro KOCHUTECH U3MEPEHUA B CMIUCKE U B
OTKPbIBLIEMCA KOHTEKCTHOM MEH!I0 BbibepuTe NyHKT OTCNEXUBaTb Kypcopamu 1im
BblbepuTe Hy)KHOE M3MepeHne B meHto "Kypcopbl".
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15 Wsmepenua

O6paboTKa NoNyUYEeHHbIX AAHHDbIX

Kpome n3ameHeHMA napameTpoB oTobpaxkeHus, nocae cbopa AaHHbIX MOXKHO TaKKe
NPOBOAMUTb BCE U3MEPEHMA U NPUMEHATbL BCE MaTeMaTuyeckue GpyHkuuu. No mepe
NPOKPYTKKU, MacWwTabnupoBaHuA, BKIIOYEHUA W BbIKIOYEHMA KaHanoB byaert
BbIMO/IHATLCA NepepacyeT UIMePEeHUIn U MaTemaTUyeckmx GyHKUUIA. YBennyeHve u
ymeHblleHMe macwtaba curHana c NOMOLLbIO PYYKU U3MEHEHUA KoadduLmeHTa
Pa3BEPTKM U PYYKU M3MEHEHUA HACTPOEK BO/ILT/AeNeHUA N0 BePTUKaAM NMPUBOAUT K
W3MEHEeHUI0 paspelleHuna aucnaes. Bosgencteme Ha paspelleHne matemaTUYeCcKnX
bYHKUMI M M3MepeHUIA NPOUCXOAMUT BCNeACTBUE TOTO, YTO U3MEPEHUA U GYHKLUN
NPOBOAATCA U MPUMEHAIOTCA K 0TOOparkaeMbIM AaHHbIM.

ABTOMAaTMYECKOE BbINOJIHEHNE I/I3I\/\epeHl/IM

1 HaxmuTe kHoMKy [Meas] UamepeHusa, utobbl OTKPLITL MeHto "M3mepeHns".

2 HaxKmMuTe NporpammHyto KHonKy MCTOUHUK, 4ToObI BbIOPATL KaHa C 3anyLLeHHOMN
MaTemaTMyeckon GyHKUMEN MM ONOPHBINA CUTHAM A8 U3MEPEHUA.

[na nsmepeHuin 4OCTYMHbI TOIbKO OTODOpaKkaemble Ha AMCNee KaHasbl,
maTemaTmyeckme GyHKLMM M OMOPHbIE CUTHANbI.

Ecnun HeobxoamMman Ana U3MepPeHNs YacTb CUrHANA OTCYTCTBYET Ha AWCNIEE UK
oTobparkaeTca HegOCTAaTOYHO YETKO, TO B pe3y/ibTaTe 0TobpasnTca coobuieHne "Het
¢dpoHTOB", "ObpesaH", "Manbii curHan”, "< 3HaueHns" nam "> 3HaveHns" uan
nogobHoe coobLieHWe, YKa3biBatOLWEE Ha TO, YTO Ha TOYHOCTb M3MEPEHUA

nonaratbCA He cheayer.

3 HakmuTe nporpammHyto KHoMKy TURn: 1 MoBepHWTE Py4YKy BBOAA, YTODbI BbIOpaTh TMN
N3MepeHms.
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TaKxKe 419 BbI6Opa M3MEPEHNH MOXKHO MCMNONb30BaTh CEHCOPHbIN AUCMNEN.
KocHuTecb 3Hauka "+" B AnanoroBom okHe "M3amepeHmna" Ha 6oKOBOM NaHenu, 4Tobsl
OTKPbITb MEHIO TUMOB M3MepeHnin. Cm. TakKe “CeHCopHble NPOrpammMHbIe KHOMKK U
MeHI Ha aucnsiee" Ha cTpaHuue 57.

JononHuTenbHble CBeAeHMA O TUMax M3MepeHuin cm. B pasaene “CeoaHas tabauua

n3mepeHuin" Ha cTpaHuue 256.

4 [1ns HaCTPOWKM AOMNONHUTENbHbBIX NAPaMETPOB HEKOTOPbIX M3MEPEHMI CTaHET
[OOCTYMNHOM NporpammHas KHomnka HacTpoiiku.

5 HaxkmuTe nporpammHyto KHOMKy [,06aBUTb U3MepeHune 11 HaxkmuTe pyyKy BBOAa,
YTOHbI MPOCMOTPETL U3IMEPEHME.

Kypcopbl BK/KOUYEHbI 1 YKa3blBalOT Ha 4aCTb CUrHaNa, KOTOPas MCNO/b30Baach As
BbINOIHEHWA NOCAeAHEero 40baBNeHHOro nsmepeHus (B camom HU3y aucnnes). Ans
NPOCMOTPa KypCopos A5 paHee f06aBNEHHOrO M3MepeHUs (HO He nocneaHero)
cHoBa Ao6aBbTe U3MEpPEHHE.

Mo ymonyaHuio oTobparkaerca CTaTUCTUKa M3amepeHuit. Cm. “CTaTucT1Ka no
namepeHuto" Ha cTpaHuue 282.

6 UYT0ObI BbIKNOYNTD M3MEPEHMA, CHOBA HaxKMUTe KHOMKy [Meas] UsmepeHus.

M3mepeHuns ByayT yaaneHbl ¢ amcnies.
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7 Y10bbl OCTAHOBUTb BbINONHEHWE OAHOIO UM HECKOIbKUX M3MEPEHUIA, HaskmmTe
nporpammHyto KHonky C6poc usmep v BoibepuTe U3MeEPeHNe A8 yaaNeHUa Uan
HakmuTe Yaanutb Bce.

Mocne yaaneHus Bcex nsmepeHuin npm nosTopHom Haxatumn [Meas] UsmepeHusa
N3MEepeHMAMM No ymondaHuto byayT "HYactoTta" 1 "MonHas amnantyaa".

CBoaHasA Tabamua namepeHni

B npuBeaeHHoOM Aanee Tabaunue nepevmcieHsl U3MepeHuns, aBToMmaTUIYeCcKn
BbINO/IHAEMbIE Ha ocuuanorpade. s CUrHaNoB aHaI0roBbIX KaHa/I0B BO3MOMXKHO
BbINO/MIHEHME BCEX M3MepeHUIA. [1N1S ONOPHbIX CUTHAN0B M CUrHAN0B MaTeEMATUYECKMUX
bYHKUMI, 33 UCKNtoYeHMeM BIN®, BO3MOMXKHO BbIMOHEHWE BCEX U3MEPEHNIA, KpOMEe
namepenmsa "Cyetumnk". Kak nokasaHo B cneaytowenn Tabanue, oA CUrHanos
maTemaTmyeckon dyHKUMKM BIND 1 LumMbpoBbIX KaHaN0B BO3MOMKHO BbINOAHEHME
OrpaHMYeHHoro Habopa U3mepeHui.

UsmepeHue DOonyct  Jonyctumo MpumeyaHunsa
umo ana
ana undposbIX
matem  KaHanos

atunyec
KoM
byHKL,

nm
BENo”

“O6LWmnit CHUMOK" Ha
cTpaHuue 261

“AmnanTtypa" Ha
CcTpaHuue 263

“Mnowaab" Ha cTpaHuue 278
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo ana

ana undpoBbIX
MaTemMm  KaHanos

aTuyec
KoM
byHKL,
nm
BENo”

“CpeaHee 3HayeHue" Ha Oa,
CTpaHuue 266 "MonH
bIli
aKpaH"

“OcHoBaHue" Ha
CTpaHuue 264

“CKopocTb Nnepesaun B [Ja
6uTax" Ha cTpaHuue 273

“ONnTenbHOCTb cepun’ Ha
CcTpaHuue 272

“CyeTymK" Ha cTpaHuue 271 Oa Heponyctumo gna curHanos
MaTeMaTUYECKUX PYHKLMNA.

“3apep:kka" Ha CpaBHUTE/IbHOE U3MEpPEHME ABYX

cTpaHuue 273 WUCTOYHMKOB. YTObbI YKa3aTb
BTOPOW UCTOYHUK, HAXKMUTE
Hactpoiiku.

“KoadpuumeHt [Ja

3anonHeHna" Ha
CTpaHuue 272

“Bpems cnaga" Ha
cTpaHuue 273

“YacToTa" Ha cTpaHuue 270 Oa

“Makcumym" Ha Oa
CcTpaHuue 263

“MuHUMmym" Ha Ja
CTpaHuue 263
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo ana
ana undpoBbIX
matem  KaHanos

aTuyec
KoM
byHKL,
nm
BENo”

“CyeTumK nepegHero
dpoHTa" Ha cTpaHuue 278

“CYyeTumK 3agHero
¢dpoHTa" Ha cTpaHuue 278

“CYETUYMK NONOXKUTENbHbIX
MMnynbcos" Ha
cTpaHuue 277

“CYyeTumK oTpULATENbHbIX
MMMyNbCcoB" Ha
cTpaHuue 277

“OTKNIOHEeHne oT
YCTaHOB/IEHHOIO
3HayeHuA" Ha cTpaHuue 264

“MonHan amnauntyga" Ha [a
CTpaHuue 262

“Mepuoa" Ha cTpaHuue 270 Oa

“®a3a" Ha cTpaHuue 274 CpaBHUTE/IbHOE U3MEPEHME ABYX
WUCTOYHMKOB. YTOObI YKazaTb
BTOPOI UCTOYHUK, HaXKMUTE

Hactpoiiku.

“OTpuuaTenbHbI

BblbpocC" Ha cTpaHuue 265

“KoadpdpnumeHT" Ha CpaBHUTE/IbHOE U3MEPEHME ABYX

CTpaHuue 269 WUCTOYHMKOB. YTO6bI YKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
Hactpoiiku.

“Bpems HapacTaHua" Ha
cTpaHuue 273
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo ana
ana undpoBbIX
matem  KaHanos

atunyec
KoM
byHKL,

nm
BENo”

“DC RMS" Ha cTpaHuue 266

“AC RMS" Ha cTpaHuue 267

“BepxHuii ypoBeHb" Ha
CcTpaHuue 263

“+ OnuntenbHocTb" Ha Oa
CcTpaHuue 272

“— OnutenbHoCTb" Ha Oa
CcTpaHuue 272

“X npu makcMmanbHOM [a Pe3ynbTaTbl BblpaXkeHbl B repuax.
3HayeHun Y" Ha
cTpaHuue 276

“X Npu MUHUMaNbHOM Oa Pe3ynbTaTbl BbIpaXKeHbl B repLax.
3HavyeHun Y" Ha
cTpaHuue 276

* - v
[lns BbINONHEHUA APYIUX U3MEPeHUIi curHana BN BocnonbayiTeck Kypcopamu.

N3amepeHusc  Ob6patute BHUMAHME, YTO MPU HANMUYUM TMLEHIUN NPUNOKEHWUA ANA U3MEPEHUA
NOMOLLBID  MOLWHOCTM M aHanm3a DSOX3PWR gocTynHbl 4ONOAHUTENbHbIE M3MEPEHMA, €CNN
NPUIOKEHUA ANA  NPUNOKEHME ONA U3MEPEHNA MOLLHOCTM BKAOYEHO. 1A NoNy4eHnsa 4ONONHUTENbHOM
U3MEepeHns  MHGOPMaLMK CM. PYKOBOOCMBO NO SKCNAYAmMayuu npusoMeHuUsa 08 UsMmepeHus

MOLLHOCTU  MowHocmu PWR, KOTOpOe MOXHO 3arpy3uTb Ha Beb-caiTe
"www.keysight.com/find/3000TX-Series-manual" nam c KomnakT-amcka ¢
OOKYMeHTaumen.
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N3mepeHune

ABYXKaHa/1bHbIX

260

AaHHbIX
(npobHuK
N2820A)

ObpaTtnTe BHUMaHWE, YTO AOMONHUTE IbHbIE M3MEPEHMNA MOXKHO BbIMOIHATL C MOMOLLLIO
BbICOKOYYBCTBUTE/IbHOrO TOKOBOTO NPobHMKa N2820A, ec/i MCNOAb3YHOTCH OCHOBHOM U
O0MONHUTENbHbIN Kabenn NpobHMKa. JaHHble YBEMYEHHOTO CUTHANA HUKE YPOBHA
3aKMMa NPOBHMKA 06beANHAIOTCA C AAHHBIMM YMEHbLIEHHOTO CUIHANA BbILLE YPOBHA
3aKMMa NPOBHMKA, B pe3yabTaTe Yero 06pasyeTcs curHai, Ha KOTOPOM BbINOHAETCA
n3mepeHue. ITU M3MEePEeHUs AOMNYCTUMbI TOIbKO A1A aHANOTOBbIX BXOAHbIX KaHAN0B.

N3mepeHue ABYXKaHaNbHbIX AAaHHbIX MpumeyaHus

(npo6HuK N2820A)

AmnauTtyaa Cm. “AmnanTtypa" Ha cTpaHuue 263.

3apag, 3apag, (B A 4) — 310 M3MepeHHas obaacTb nog,

curHanom. Cm. “Mnowaab” Ha cTpaHuue 278.

CpepgHee 3HayeHune Cm. “CpepHee 3HayeHMe" Ha cTpaHuLe 266.
OcHoBaHue Cm. “OcHoBaHMe" Ha cTpaHuue 264.
MonHaa amnantyga Cm. “MonHas amnauTyga" Ha cTpaHuue 262.
=ToK,RMS Cm. “DC RMS" Ha cTpaHuue 266.

~TOK,RMS Cm. “AC RMS" Ha cTpaHuue 267.

Mpun ncnonb3osaHuun npobHmka N2820A ana namepeHUin Ha ycTpoicTee ¢ HaTapenHbim
nUTaHMEM (3amacHbiM) BCeraa NpUcoeanHANTE NOCTaBAAEMbI B KOMMIEKTE
333eMAAIOLWMI NPOBOA K KNEMME 33a3eMEeHMA Ha YCTPOMCTBE U pa3bemy 3a3eMIeHuns
Ha NPobHWMKe, KaK MOKa3aHOo Ha CaedytoLwem pucyHKe. NpocTo 3aduKCupyiTe KoHeL,
npoBoJa 3a3emMNeHnA B pasbeme NpobHMKa. bes NnposBoaa 3a3emneHna ycunutens
BXOAHOrO CUrHana B CUHPA3HOM pPeXMME HEKOPPEKTHO BbIBOAMT CUTHANbI.
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Ground___

Lead

Ground Connectior
on Probe

Battery Powered Device

Puc. 46 M3mepeHus Ha ycTpoicTee ¢ 6aTapeliHbiM NUTaHNEM C MOMOLLbIO MPOBHM-
Ka N2820A

OBbWmMM CHUMOK

Mpu namepeHun Tna "OB6LWMIA CHUMOK" OoTOBparkaeTca BCM/bIBAOLLEE OKHO CO
CHVMKOM BCEX M3MEPEHUIN OTAENBHOIO CUrHasa.

ABTO

BLUMA CHHMOK

OnutentsH
AnuTensHocTe

THCTHER

5

MOXHO TaKKe BbINOJHUTL HAaCcTPOWKy ans kHonku [Quick Action] BbicTpoe aelicTeue,
yTObbI NPK ee HaxKaTUKM oTobparkanock B Ch/biBatollee oKHO "Obwmin cHUMOK". Cm.
“HacTtpoliika kHonku "[Quick Action] BbicTpoe aelicteue"" Ha cTpaHuue 367.
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N3mepeHna HanpaxeHna

Ha cneanytolem prcyHKe nokasaHbl TOYKM U3MEPEHMA HAMPAKEHMS.

MakeuMym- - - ----—- itz Sigiii=-—~iululululuiuly viglolol BepxHuit ypoBeHb

MonHas amMmnnmtyga

B A A N N TS OcHoBaHue
MuHumym

B KauecTBe eAMHUL, UI3MEPEHWA CUTHANA KaXKA0rO BXOAHOTO KaHa a MOXHO YCTaHOBUTb
BOJ/IbTbI MM aMMePbI, UCNOb3yA NPOrPaMMHYI0 KHOMKY EAMHULbBI Npo6HMKa. CMm.
“YKasaHue eguHUL, U3MepPeHUA KaHana" Ha cTpaHuue 94.

OnucaHne eguHUL, U3MEPEHUA CUTHAN0B MaTEMATUHECKMX GYHKLMIA CM. B pasaene
“EAMHULDBI UBMEPEHUA CUTHA/IOB MaTeMATUYECKMX PYHKLMIA" Ha cTpaHuue 110.
e “MonHan amnautyga" Ha cTpaHuLe 262

e “Makcumym" Ha cTpaHumue 263

e “MuHumym" Ha cTpaHuLe 263

e “AmnnauTyaa" Ha cTpaHuue 263

e “BepxHUIM ypoBeHb" Ha CTpaHuLe 263

e “OcHoBaHue" Ha cTpaHuLe 264

e “OTKNIOHEHMe OT YCTAaHOB/IEHHOTO 3Ha4YeHns" Ha CTpaHuLe 264

e “OTpuuaTtenbHbliii BbIbpoc" Ha cTpaHuLe 265

e “CpepgHee 3HauyeHue" Ha CTpaHULe 266

e “DCRMS" Ha cTpaHuue 266

e “ACRMS" Ha cTpaHuLe 267

e “KoadpduumeHT" Ha cTpaHuue 269

lonHas amnanTyda

3Ha4yeHMe NOAHOM aAMNANTYAbl — 3TO pPa3HULUa MexXay MaKCMMaZlbHbIMU U
MWHUMa/ZIbHbIMW 3HA4YEHNAMMN. I/]3N\epﬂeMbIe 3Ha4yeHMA 0bo3HayYatoTCs Kypcopamu ocu
Y.
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MaKcnmym

MaKcMMyM — 3TO MaKCMMabHbIV YPOBEHL OTOBPaXKaemoro curHana. Miamepsemoe
3HayeHne obo3HavYaeTCs Kypcopom ocu V.

MUHUMYM

MWHUMYM — 3TO MMHUMAAbHbIN YpOBEHb OTOBPaXKaemoro curHana. Mamepsemoe
3HaYyeHne obo3HavYaeTCs Kypcopom ocu V.

Amnautyaa

AMNAWUTY@ CUrHaNa — 3TO PasHMLUA MEXKAY Ero BEPXHUM M HUMKHUM 3HaYeHUAMM.
Vi3amepsaemble 3HaueHns 0603HavatoTca Kypcopamm ocn Y.

BepxHWi1 ypoBEHb

BepxHUi1 ypoBeEHb CUTHANa — 3TO peXum (Hanbonee obliee 3HaYeHMe) B BEPXHEN YacTu
curHana. Ecnm aToT pexkmMm TOYHO He onpeaesieH, 3HadeHne napameTpa "BepxHuin"
paBHO 3Ha4YeHMto NapameTpa "Makcumym". Mamepsaemoe 3HaveHne obo3HavaeTca
Kypcopom ocu Y.

Cm. Takxke ¢ “JloKanunsaumsa MMMysbca 419 USMEePeHUs BEPXHEro ypoBHA" Ha cTpaHumue 263

Jlokanusauma MMmnynbca Ansa U3MepeHMs BEPXHEro YPOBHA

Ha pucyHKe HMKe NoKa3aHo, Kak C NoMoLLbio pexxmnma "MacluTtab" nokanmsosatb
MMMY/bC A5 BbINONHEHUA M3MePeHUA BepXHUA ypoBEHb.

MoXeT NoHaA0bUTbCA U3MEHWUTb HACTPOMKY OKHA M3MepeHMs, YToDbI NPOBECTM
n3mepeHme B HMKHeM okHe "MacwTab". Cm. “OKHO namepeHuin" Ha cTpaHuue 281.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 263



15 Wsmepenua

BTOEbIGOpN

CratHcTHES

ot

Puc. 47 JNlokanusaumsa obnacti aasa UsMepeHns BepPXHEro ypoBHs

OcHoBaHue

OcHOBaHMe CUrHana — 3To pexum (Hanbonee obliee 3HaUYEHNE) HUMKHEN YaCTh CUrHana.
ECAn 3TOT peXXmm TOYHO He onpeaesieH, OCHOBAaHWE COOTBETCTBYET MUHUMYMY.
N3mepsaemoe 3HaveHMe obo3HavYaeTca Kypcopom ocu Y.

OTKNnoHeHne oT YCTaHOB/1IEHHOIO 3Ha4eHMA

l3mepeHune OTKAOHEHMA OT YCTAHOBNEHHOMO 3HaYeHWA — 3TO BbIPAXKEHHOE B MPOLEHTax
OT aMNUTY bl UCKAXKeHWe, CONPOBOXAAtOLLEE INaBHbIN Nepexos dpoHTa. Kypcopsl no
ocKn X 0603HaYatoT M3MEpPEHHbIN GPOHT CUTHaNA (BANKANLINI K KOHTPOIbHOM TOYKe

3anycka).

.. local Maximum — D Top
Rising edge overshoot = Amplitude % 100
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Base — D local Minimum
Amplitude <100

Falling edge overshoot =

OTKIOHEHME OT YCTAHOBMNEHHOMO 3HAYeHUs!
v o JloKanbHbIi Makcumym

/
NokankHkIA MUHUMYM  OtkrioHeHMe OT YCTaHOBMEHHOrO 3Ha4YeHnst

ABTO

15

Puc. 48 ABTOMaTMyecKoe n3mepeHne OTKIOHEHUA OT YCTAHOBNEHHOIO 3Ha4Ye€HUA

OTpuuaTenbHbI BbIOPOC

OTpuuaTenbHbIM BbIBPOC — 3TO BblpaXKeHHOE B NPOLUEHTaxX OT napameTpa "Amnantyaa”

UCKaXKeHue, NpeaWecTsytollee rnasHomy nepexody ¢poHTa. Kypcopbl no ocu X

0003HaYatoT M3MEPEHHbIN GPOHT curHana (6aMKanWni K KOHTPOIbHOM TOYKE 3aMycKa).
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266

CpegHee

DC RMS

local Maximum — D Top y
Amplitude

Rising edge preshoot = 100

Base — D local Minimum
Amplitude x 100

Falling edge preshoot =

OTpuuaTenbHbIin BbIGpOC

JlokanbHbIN MakcMmym
S

BepxHuii ypoBeHb

OcHoBaHue

OtpuuaTtenbHbii BoiGpoc  JloKamnbHbIN MUHUMYM

3HavyeHne

CpeaHee 3HaYeHWe — 3TO CyMMa YpOBHeW Npob curHana, AeseHHas Ha ynMcno npob.

Xi
Average = =5

A€ x; = 3Ha4eHWe B U3MePAEMON /-0 TOUKE, @ N = KONMYECTBO TOYEK B MHTepBase
n3MepeHms.

N3meHeHne nHTepBana namepeHuna "MosHbIM 3kpaH" N03BONAET U3MEPUTL 3HAYEHME BO
BCeX 0TOOparKaeMblx TOUKAX AaHHbIX.

N3meHeHne nHTepsana namepeHmsa "N-LMKbl" NO3BONAET M3MEPUTb 3HAUYEHME Ha
LLe/IoM Yncae NnepmnoLos oTobparkaemoro curHana. Mpu Hananmumm meHee Tpex GpoHTOB
OnA n3MepeHus otobparkaertca coobuieHme "HeT dppoHTOB".

Kypcopbl no ocu X 0603Ha4atoT MHTepBaa U3MEPAEMOro CUrHana.

DC RMS — 370 cpeaHeKBaApaTUYECKOe 3HAYEeHMe CUrHana 3a oaMH nam 6osee NoAHbIX
nepmnoaos.
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RMS (dc) =

lAe X; = 3HaYeHWe B U3MepPAEMON /-0 TOUKe, a N = KOJIMYEeCTBO TOYEK B MHTepBae
N3MepeHms.

N3meHeHMe nHTepBana namepeHua "MonHbI 3KpaH" NO3BONSET U3IMEPUTL 3HAUYEHME BO
BCeX 0TObparKaeMblx TOUKAX AaHHbIX.

V3ameHeHWe MHTepBana uamepeHms "N-UuKAbl" NO3BONAET M3MEPUTL 3HAYEHWE Ha
LesIoM Ync/ie Nepuoaos oTobparkaemoro curHana. Mpu Haamuum meHee Tpex GpPoHTOB
OnA n3MmepeHus otobparkaeTtcs coobuleHme "HeT dppoHTOB".

Kypcopbl no ock X 0603HavatoT MHTEPBA M3MEPAEMOro CUrHana.

AC RMS

AC RMS — 370 cpeaHeKBaapaTMyecKoe 3Ha4YeHne CUrHana ¢ yaaneHHbiM KOMNOHEHTOM
NOCTOAHHOTO ToKa. OHO UCNO/b3YeTCA, HaNpUMepP, 1A U3MEePeHMA LLIYMOB MCTOYHUKA
NUTaHMA.

NHTepsan namepenma "N-unkbl" No3BoasET MU3MEPUTb 3HAYEHME Ha LeSIOM Yncie
nepmoaoB oTobpaskaemoro curHana. Mpu HanMuymm meHee Tpex GPOHTOB AR
n3mepeHma otobparkaetcs coobuieHne "HeT ppoHTOB".

Kypcopbl no ocn X 0603Ha4atoT MHTepBasl MU3MepPAeMoro CUrHana.

N3meHeHMe nHTepBana namepeHus "MoHbIM aKkpaH" (CTaHAAPTHOE OTKNOHEHME) — 3TO
cpeAHeKBaapaTMUYeCcKoe N3MePEHME B MONTHOIKPAHHOM PEXKUME C yAaNEHHbIM
KOMMOHEHTOM MOCTOAHHOTO TOKa. OHO NO3BONAET M3MEPUTL CTAHAAPTHOE OTKIOHEHUE
oTOOPaNKaeMbIX 3HAYEHWNIN HANPAKEHWUS.

CTaHA4apTHOE OTKNOHEHWE N3MEPEHMA — 3TO BE/IMYMHA, HA KOTOPYIO M3MepeHne
OTK/IOHAETCA OT cpegHero 3HavyeHna. CpegHee 3HaYeHne N3IMepeHna — 3To
ycpegHeHHOe CTaTUCTN4YeCKoe 3Ha4YeHne naMmepeHuna.

Ha pu1cyHKe HUXe NoKasaHo rpadpuyeckoe npeacTaBieHne cpeaHero 3Ha4eHms 1
CTAHAAPTHOrO OTKAOHEHMA. CTaHAAPTHOE OTKAOHEeHWe 0603HaYaeTcA rpeyeckoi ByKBoM
"curma" ©. na pacnpenenenuns Maycca 68,3 % pesynbTaToB U3MEPEHUIA HAXOAATCA B
npeaenax Apyx curma ( 16). 99,7 % pe3ynbTaToB M3MEPEHUIN HAX0AATCA B Npesenax
LecTn curm (+ 36G) oT cpeaHero.
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mean

-30-20 -10 0 10 20 30
L 4
68.3%
95.4%J

99.7%

CpefiHee 3Ha4YeHMWe BbIYMCAAETCA cneaytolmMm obpasom:

N
Zizlx"

X="N

lne:
* X =cCpeHee 3Ha4YeHMe.
e N = KO/INYECTBO NPOBEAEHHbIX MU3MEPEHUN.

¢ Xj=pe3ynbrat VI3M€|CJEHMIZ C HOMEPOM .

CTaHA4apTHOE OTKNOHEHWE BbIYUCAAETCA CAEAYOLNM o6pa30N\:

lne:
® O =CTaHAApPTHOE OTK/IOHEHME.
e N = KO/INYeCcTBO NPOBEAEHHbIX MU3MEPEHUN.

¢ Xj=pe3ynbrat VI3M€|CJEHMIZ C HOMEPOM .

® X =cCpeaHee 3Ha4veHKMe.
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KoabdumuneHT

Mpu M3mepeHnn KoadduumeHTa oTobpakaeTcs KOIPOULMEHT CpeHEKBAAPATUYECKMX
HanpAKeHMI NepeMeHHOro TOKa ABYX MCTOYHWMKOB, BbipakeHHbIX B A46. YToObl BbIOpaTb
KaHa/bl UICTOYHMKOB A8 USMEPEHUA, HAXKMUTE NPOrpaMMHYto KHOMKY HacTpoiku.

M3mepeHnsa BpeMeHu

Ha cneaytouiem pucyHKe nokasaHbl TOYKM M3MEPEHUS BPEMEHM.

Bpewmsi HapacTaHus Bpewms cnaga

5 Moporu
4.‘ — —»! !1* p .
: o F BepxHuit
! i ==== CpegHui
/! ! 7
HwxxHun
|:+£|.J'IVITeJ'IbHOCTb “ANMTeNbHOCTE |
le Mepvon

0 YMONYaHMIO 3HAYEHMA HUXKHETO, CPeAHEro M BEPXHEro NOPOros M3MmepeHus
coctasnaoT 10%, 50% 1 90% B NpoMeRyTKe MeXAy KpalHUMMU BEPXHUM U HUKHUM
3HayeHMAMK. CBEAEHMA O HACTPOWKE APYTUX MPOLEHTHbIX, @ TaKKe abCONOTHbIX
NMOPOroBbIX 3HAYEHUI cM. B pasaene “Moporn nsmepeHunin" Ha ctpaHmue 279.

e “epunopg" Ha cTpaHuue 270

e “YacroTa" Ha cTpaHuue 270

e “CyeTumk" Ha cTpaHuue 271

e “+ InntenbHoOCTb" Ha CTpaHuue 272

e “— InutenbHocTb" Ha cTpaHuue 272

e “IlnutenbHocTb cepumn” Ha cTpaHuue 272

e “KoadduumeHT 3anonHeHma" Ha cTpaHuue 272
e “CkopocTb nepegaum B butax" Ha cTpaHumue 273
e “Bpems HapacTaHua" Ha cTpaHuue 273

e “Bpems cnaga" Ha cTpaHuue 273

e “3apep:kKka" Ha cTpaHuue 273

e “®aza" Ha cTpaHuue 274

e “X npu mUHMMaNbHOM 3Ha4YeHun Y" Ha cTpaHuue 276

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMyaTaLMM 269



15 Wsmepenua

270

lNepwnos

YacTtoTa

CM. TaKxKe

e “X npu makcumanbHoM 3HayeHun Y" Ha cTpaHuue 276

Mepuof — 3TO Nepuoa, NOHOIO LiMKAA CUrHaa. 3TO BPEMA, M3MEPAEMOE MEXKIY
nepeceyeHUAMM cpeaHero nopora Asyms nocaeA0BaTe/IbHbIMK Nepenagamm oaHoM
NONAPHOCTU. NS UCKNOUYEHMS BAUAHUA KOPOTKUX MMMYbCOB 3TOT NEpexos, cpeiHero
nopora TakKe J0/IKEH NPOXOANTb Yepes HUKHUIA 1 BEPXHWI ypoBHM nopora. Kypcopb!
ocn X 0603HaYatoT M3MepAEeMblli y4acToK CUrHaia. Touka cpeaHero nopora
o0bo3HavaeTcs Kypcopom ocu Y.

YacroTa onpegensetca Kak 1/nepuoa. Mepuog onpenenaetcsa Kak Bpemsa Mexay
nepexofamu cpeHero nopora Asyx noc/ienoB8atesibHbiX GPOHTOB O4HON MNOAAPHOCTU.
Ona ncknoveHma BANAHUA KOPOTKMX MMMYbCOB 3TOT Nepexos, CpeJHero nopora TakxKe
OO/IKEH NPOXOANTb YEPE3 HUMKHUIA U BEPXHUI YPOBHM nopora. Kypcopbl ocn X
0603HaYaloT M3MePAEMbIN y4aCTOK CUTHala. ToYKa cpeaHero nopora ob6o3HavaeTcs
Kypcopom ocu Y.

e “Jlokanusauma cobbITUA C LLeIblo M3MepeHus YacToTbl" Ha cTpaHuue 270

Jlokannsauma cobbiTnA ¢ uenbo namepeHmna 4actoTbl

Ha cnefyowem pUcyHKe nokasaHo NnpumeHeHune pexxkmnma "MacwTtab" ans nokanmsaumm
COBbLITMA C LENbI0 U3MEPEHNA YacTOTbI.

MorKeT NoHagobUTbCA M3MEHUTb HACTPOMKY OKHa M3MepeHus, YTobbl NpoBecTn
namepeHme B HMxHemM okHe "MacwTtab". Cm. “OKHO M3mepeHuin" Ha cTpaHmue 281.

Ecnu curHan o6pesaH, TO npoBeaeHne Takoro UamepeHmAa MOXXET OKa3aTbCA
HEBO3MOXHbIM.
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Puc. 49 Jlokanusaumsa cobbITmA C LeNbio U3MEPEHMA YaCTOTbI

CyeTymK

B ocumnnorpade InfiniiVision cepnmn X nmeeTcs BCTPOEHHbIM annapaTHbI YacToToMep,
KOTOPbIW C LI M3MEPEHUA YacTOTbl CUTHaa NOACUUTHIBAET KOIMYECTBO LIMKIOB 33
nepumos BpemeHu (M3BECTHbIN Kak Bpems cpabaTbiBaHMA MO ynpaBaatollemy BXOAY).

Bpems cpabatbiBaHMA N0 yNPaBAAIOLLEMY BXOAY — 3TO FOPU30HTA/IbHbIA AMana3oH
ocunnnorpada ot 0,1 c 4o 10 c BKAOUYUTENBHO. B OTAMUME OT APYTMX U3MEPEHMUIA OKHO
BPEMEHHOW pa3BepTKM C MaclTabnpoBaHWeM NO rOPU3OHTaNM He 3anycKaeT
namepenme "Cuetumk".

B perkmme namepeHmsa "CyeTumk" MOXKHO M3MepATb /ItoOble YacToTbl B Npeaenax
WWPKUHbI MONOCHI NPOMNYCKaHUA ocumanorpada. MMHMMaNbHaA 4ONYCTUMan YacToTa
coctasnnet 2,0 / Bpema cpabaTbiBaHWa N0 YNPaBAStOWEMY BXOAY.

DTOT annapaTHbIi CYETUMK MCMOb3YET BbIXOAHOM CUTHAN KOMMapaTopa 3arnyckKa.
MosTomy cneflyeT 3a4asaTb BEPHbIM YPOBEHb 3aMyCcKa NPOCYMTHIBAEMOrO KaHana (Mam
nopor - 415 UMGPOBbIX KaHaNoB).

B KayecTBe UCTOYHMKA MOXKHO Bbl6paTb dHa/iorosble U LI,MCDpOBbIe KaHanbl.

OIHOBPEMEHHO MOXHO 0TOHBPA3UTH TONILKO OAHO U3MEPEHME B PEKMME CHETUMKA.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 271



15 Wsmepenua

+ AAnTensHoOCTb

+ ANNUTEeNbHOCTb — 3TO MHTEPBA/ BPEMEHM OT CpeaHero nopora nepeaHero GpoHTa
CUrHana Ao cpeaHero nopora cneaytolero 3aaHero ¢ppoHTa. Kypcopbl ocn X
00603HaYatoT n3mepaemblit UMNybC. ToYKa cpeaHero nopora 0603HavYaeTcs Kypcopom
ocn Y.

— ANnTenbHOCTb

— ANANTEeNbHOCTb — 3TO MHTEPBA MeXAay CpeaHMM Noporom 3aaHero GpoHTa curHana u
CpeaHnM NopPOrom caeaytolero nepeaHero ppoHTa aToro curHana. Kypcopbl ocn X
0603HaYatoT n3mepaemblit UMNybe. ToUYKa cpeaHero nopora 0603HavYaeTcs Kypcopom
ocn Y.

OnnTenbHOCTb cepumn

B pekmme usmepeHus 4nTeNbHOCTM NakeTa onpeaenseTcs Bpems oT Nepsoro 40
nocneaHero GpoHTa Ha sKpaHe.

A
v

Burst width

KoadppunumeHT 3anonHeHms

KoadduumMeHT 3anosHEHUA NOBTOPSIOWENCA CePUM MMMYIbCOB — 3TO NPOLEHTHOE
OTHOLLIEHME AIUTENBHOCTM WMPMHBI MMNYbCa K nepuody. Kypcopbl ocK X NoKasbisatoT
nsmepaemblit neprog BpemeHu. Touka cpeaHero nopora o603HavYaeTcs Kypcopom ocu Y.

+ Duty cycle = %iiggl x 100 — Duty cycle = —_P\eYiigzlh x 100
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CKOpOCTb Nepeaaym B bmuTax

DYHKUMA U3MEPEHMA CKOPOCTM Nepeaadn B bUTax UsmepsaeT BCe NONOKUTENbHbIE U
oTpuLaTeNbHble AUTENBHOCTM MMMNYNbCa CUrHANa, BepeT MUHMMaAbHOE HalaeHHoe
3HaYeHue AANTeNbHOCTM IHOro TMNa U MHBEPTUPYET ero 418 NONYYEHUA 3HAYEHUA B
repuax.

Bpemsa HapacTaHun

Bpemsa HapacTaHMs CUrHana — 3TO MHTEPBAA MEXKAY NePeXOA0M HUKHETO U BEPXHEro
noporos nepeaHero GpoHTa curHana. Kypcop ocn X ob6o3HayaeT nsmepsemblii GpPoHT.
[Na nonydeHns MakcMmanbHOM TOYHOCTU U3MEPEHNI 3aaliTe Hanbonee BbICOKYIO
HaCTPOWKy BpemeHWu/aeneHnsa pa3sepTku, NpM KOTOPOI nepeaHuin GpoHT curHana
MOJIHOCTbIO OCTAeTCA Ha 3KpaHe. Kypcopbl ocn Y 0603HaYatoT TOYKM BEPXHETO U1
HWXXHEro Noporos.

Bpema cnaga

Bpemsa cnaja curHana — aTo MHTepPBas MeXIy Nepexoaamm BEPXHEro 1 HUKHEro
noporos 3aaHero GpoHTa curHana. Kypcop ocu X obosHayaet namepsaemblit GpoHT. Ana
NONYYEHMA MaKCMMaNbHOM TOYHOCTM M3MEPEHMI 3aaaiTe Hanboee BbICOKYIO
HaCTPOMKY BpemeHu/aeneHns passepTkM, NPu KOTOPOW 3a4HWM GPOHT cUrHaNa
NOJIHOCTBIO OCTAeTCA Ha IKpaHe. Kypcopbl ocn Y 0603HaYatoT TOUYKM BEPXHETO U
HWMXHEro Noporos.

3aZeprKKa

M3mepeHune 3aaepKKn 0603Ha4YaeT BpeMeHHoe pasandmne mexay GpoHTOM yKasaHHOro
WCTOYHMKA 1, Haxomsallerocs 6mxKe Apyrux K LEeHTPY 3KpaHa, 1 6anKanwmm GpoHTOM
YKa3aHHOTO UCTOYHMKA 2 M BbINOMHAETCA C MOMOLLLbIO CPeAHMX MOPOrOBbIX TOYEK
CUrHanoBs.

OTpuLaTenbHble 3HaYeHWA 3a4ePKKM YKa3bIBatOT Ha TO, YTO BbIOpaHHbIN GPOHT
MCTOYHMKA 1 BO3HWMK Nnoce BbIOpaHHOro $poHTa UCTOUHMKaA 2.

Source 1 M

N «— Delay

Source 2 W

1 HaxkmuTe KHoMKy [Meas] MU3mepeHus, 4Tobbl 0TOBPa3nUTb MEHIO U3MEPEHUIA.
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2 HaxmuTe NporpammHyto KHonKy MCTOUHUK 1 NOBEPHMTE PydKy BBOAA, YTOObI
BbIOPATb MCTOYHMK A/19 NePBOro aHasI0roBoro KaHasna.

3 HaxxmwuTe nporpammHyto KHomKy TUR: 1 MOBEPHUTE Py4YKy BBOAA, YTOObLI BbIOpaThb
napameTp 3ageprKKa.

4 HaXMuTe NporpaMmHyto KHornKy HacTpoiiku, 4tobbl BbIGPaTh UCTOYHUK A4 BTOPOTO
aHa/IoroBOro KaHasia U OTKIOHEHWE ANA U3MEPEHNA 3a4EPMHKKN.

MpuY HacTpOIKax 3a4ePKKM MO YMOAYAHMIO MPOBOANTCA U3MEPEHME OT NepeaHero
dpoHTa KaHana 1 Ao nepeaHero GpoHTa KaHana 2.

HaxkmnTe KHOMKy "Hazaa/BBepx",4T0bbl BEPHYTHCA B MEHIO U3MEPEHUIA.

6 1A BbINONHEHWUA U3MEPEHMA HAXMUTE NPOrPaMmMHyto KHonKy [Llo6aBuTb
usmepeHue.

Ha npuBefeHHOM flanee PUCYHKE NOKa3aHO U3MEPEHME 3a4ePHKKN MEXAY NepesHNM
dpoHTOM KaHana 1 n nepeaHnm GpPOHTOM KaHana 2.

da3a

®a3a No3BOAAET BbIYMCANTL CABUT Ga3 MEXKAY UCTOYHUKAMM 1 1 2, BbIPAKEHHbIN B
rpaaycax. OTpuuatensHbli cAsur Gas yKasbiBaeT Ha To, YTO nepeaHnii POHT MCTOUYHMKA
1 nossnaeTca nosxe nepeaHero GpPoHTa UCTOUHMKE 2.
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N3mepeHunsa

Delay
Phase = Source 1 Period 360
b Period >
Source 1 M
H- ~— Delay

Source 2 w

1 HaxmuTe KHoMKy [Meas] U3mepeHus, 4uTobbl 0TOBPa3UTb MEHIO U3MEPEHUIA.

2 HakmuTe NporpammMHyto KHOMKY MCTOUHMK 1 NoBEpHUTE pyYKy BBOAA, YTOObI
BbIOPATb MCTOYHMK A/1A NEPBOro aHaNoroBOro KaHasa.

3 HaxmuTe nporpammHyto KHomnKy TUR: 1 NOBEPHUTE Py4YKy BBOAA, YTOObI BbIBpaThb

napameTp 3aaeprKKa.

15

4 HaxkmuTe nporpammHyto KHoMKy HacTponKK, 4Tobbl BbIGPaTh MCTOUHUK A/19 BTOPOTO

dHa/I0roBOro KaHana gnda nasmepeHuma ¢v33bl.

Mpu HacTpolKax Gasbl N0 YMONYAHUIO MPOBOANTCS M3MepeHue dasbl mexay 1 1 2

KaHanamu.

HasmmuTe KHOMKy "Hazan/sBepx", YTOObI BEPHYTLCA B MEHIO M3MEPEHMIA.

6 /115 BbINONHEHMA U3MEPEHMA HAKMMUTE MPOrPaMMHYIO KHOMKY Jlo6aBUTb
u3mepeHue.

Ha npuBeaeHHOM ZJanee pUCyHKe NOKa3aHo n3mepeHune d)a3b| MeXay KaHanom 1 u

MaTemaTmuyeckon dyHKumen anddepeHumMposaHma KaHana 1.
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X 0Py MUHUMA/IbBHOM 3Ha4YeHun Y

X Npy¥ MUHUMaNbHOM 3Ha4YeHMK Y — 3TO 3Ha4YeHne No ocu X (06bIYHO — Bpems),
M3MepeHHOoe NpU NepPBOM NOABAEHUN CUTHANA MUHMMANBHOTO YPOBHS B 1IEBOM YaCTU
9KpaHa. Ecnu curHanbl nepuoamnyeckme, NonoKeHme MMHUManbHOTO YPOBHA MOXET
M3MeHATbCS B Npeaenax curHana. Kypcop no ocn X 0603HayaeT NofoKeHME TEKYLLETO
M3MepPEHHOTO 3HaYeHMA X MPU MUHUMAAbHOM 3HaueHum VY.

X Mpu MakCMManbHOM 3Ha4yeHun Y

CMm. TaKxe

X Npu MaKkcMManbHOM 3HaYeHMKn Y — 3To 3HaYeHme no ock X (06bI4HO — Bpems),
M3MepeHHoe Npu NepBOM NOABAEHUN CUTHANA MAKCMMaNbHOrO YPOBHA B 1I€BOM YacTK
3KpaHa. Ecan curHanbl neproamnyeckme, NoaoKeHNe MaKCMManbHOTO YPOBHSA MOMKET
M3MeHATbCA B Npeaenax curHana. Kypcop no ocn X 0603HayaeT NofoKeHMe TEKYLLETO
M3MEPEHHOTO 3HaYeHMs X NP MaKCUManbHOM 3HaYeHuK Y.

e “U3mepeHne NnnMKoBoro 3HauYeHnsa GyHKLUMKM FFT" Ha cTpaHuue 276

N3mepeHMe NMKOBOro 3HaveHunsa GyHKUum FFT

1 B meHo "MaTtemaTnyeckan ¢pyHKUMA curHana" BbibepuTe FFT B KayecTBe onepaTopa.

2 Bbibepute napametp MaT.@yHKUUA 115 UCTOUHMKA B MEHIO M3MEPEHMIA.
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3 Bbibepute namepeHuns Makcumym 1 X npmu makc Y.

Ona nsmeperna MakcMmym B KadecTse eANHUL, U3MepPeHUA UCNOoNb3yoTCcA 4B, a ana
n3mepeHua X npu makc Y — repupl ana FFT.

N3mepeHua nytem noacyera

e “CYeTyuK NoNOKMUTENbHBIX MMMNYAbCOB" Ha CTpaHuue 277
e “CyeTumK oTpuULATENbHbIX MMMYNbCOB" Ha cTpaHuue 277
e “CyeTumk nepegHero ¢ppoHTa" Ha cTpaHuue 278

e “CyeTymk 3agHero GppoHTa" Ha cTpaHuLe 278

CUeTUYMK NONOXKUTEIbHbIX MMMNYNbCOB

B pexxnme CHETUMK NONOXKUTENbHBIX MMNYAbCOB M3MEPAETCA YNCAO MMNYIbCOB
BbI6paHHOI’O MCTOYHWKA CUrHana.

Positive pulse count

b

L

ITOT PEXUM U3MEPEHUA UCTIONb3YETCA A8 aHAOTOBbIX KaHaI0B.

CyeTtymk OTPNUATENIbHbIX MMMYJ/IbCOB

B peskume CYUETUMK OTPULLATE/IbHBIX UMMYAbCOB M3MEPAETCSH YMCI0 MMMY/IbCOB
BbIOPAaHHOIO MCTOYHMKA CMTHaNa.
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altal

Negative pulse count

ITOT PEXUM U3MEPEHUA UCTIONb3YETCA A8 aHANOrOBbIX KaHaI0B.

CyeTymnKk nepeaHero GpoHTa

B peskume CueTumK nepegHero GPoHTa M3MePAETCA YMCN0 PPOHTOB BbIGPaHHOTO
MCTOYHMKA CUTHAa.

Slrels peXxnum namepeHmna NCcnoib3yeTca a1a aHa/1oroBbiX KaHa/108B.

CyeTumk 3aaHero GpoHTa

B perkMme CHETUMK 3aaHero GpoHTa M3MePSAETCA YNCA0 GPOHTOB BbIOPAHHOIO
MCTOYHMKA CUrHaNa.

oToT peXxmnum namepeHmna NCnoab3yeTca A1Aa aHa/10roBbiX KaHan0B.

N3mepeHna CMellaHHOro Tmna
e “NMnowaab" Ha cTpaHuue 278

Maowanb

MapameTp "Mnowaap" NO3BONAET U3MEPUTD MIOLWAAL MEXIY CUTHAZIOM 1 YPOBHEM
3a3emsieHus. MN10Waab HUKE YPOBHS 3a3eM/IEHNS BbIYMTAETCA U3 MJIOWAAN Bbllle
YPOBHS 3a3€M/IEHUS.
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Positive area

|
< > N cycles
Negative area

ViameHeHWe nHTepBana namepeHuns "MoaHbIM 3KpaH" NO3BONSET USMEPUTL 3HAYEHNE BO
BCeX 0TODOparkaeMbIX TOYKAX AaHHbIX.

N3meHeHne nHTepeana namepeHma "N-LUmKbl" NO3BONAET U3MEPUTL 3HAUYEHME Ha
Le/I0M Ynce Nepuoaos 0Tobparkaemoro curHana. Mpu Haamuum meHee Tpex GpPoHTOB
Ana usmepeHus otobparkaetca coobuieHme "HeT dpoHTOB".

Kypcopbl o ocn X 0603Ha4atoT MHTepPBas MU3MEepPAEeMOro CUrHana.

Moporn namepeHui

YCTaHOBKa NOPOroB M3MepeHUa onpeaenseT BepTKaabHble YPOBHK, rae byayT
BbINONHATLCA M3MEPEHMA aHANOrOBOrO KaHana UaM MaTeMaTMYECKOro CUrHaa.

M3meHeHMe NOpPOros Mo YMOAYAHUIO MOXKET NPUBECTU K USMEHEHMUIO
pe3ynbTaToB M3MepeHuUsn

Mo yMmON4YaHWUIO 3HAaYEHUA HUMKHETO, CPELHEro N BEPXHEro Noporos coctasnaaoT 10 %,

50 % 1 90 % 3HaYeHNA MeXAy BEPXHUM U HUKHUM YPOBHAMM CUrHana. MameHeHune

3TUX CTAHAAPTHbIX 3HAYEHUIN MOMKET MPUBECTU K U3MEHEHUIO PE3YNbTaTOB N3MEPEHUN

pns napametpos "CpegHee 3HayeHume", "3agepka", "Pabounii umkn", "Bpems cnaga",

"YacToTa", "OTKNIOHEHME OT yCTaHOBAEHHOrO 3HaveHuna", "MepuoguyHocTs", "dasza",
nmn

"OTpuuaTenbHbIf Bbibpoc”, "Bpema HapacTanua", "+0antenpHocts" 1
"-OnuTenbHocTb".

1 B MeHIo n3mepeHmnit HaXMmnUTe NPOrpammHyto KHoMKy HacTpoWKK, 3aTeM HaxkmuTe
nporpaMmmHyto KHonky Moporu, 4To6bl 3a4aTb NOPOTU ANA U3MEPEHWNA aHANOTOBbIX
KaHanoB.
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MOXHO TaK»Ke OTKPbITb MEHIO Nopora n3mepeHmnin, Hasxkas KHonky [Analyze] AHanus
> OyHKLMY, a 3aTem Bbibpas Moporn nsmepeHus.

MporpamMmHan KHoNKa UCTOUHUK no3BoaAeT Bbl6paTb QHaA/I0roBbIM KaHaN AN
MaTeMaTUYECKMIA CUTHAN KaK MCTOYHMK, ANA KOTOpOro HeO6XO,£I,l/IMO N3MEHNTb
noporn nsmepeHna.

KaXk4oMy aHa/IoroBOMY KaHany M MaTeMaTUYeCKOMY CUTHANY MOXHO MPUCBOUTb
YHWKa/IbHblE€ 3Ha4Y€HNA NMOPOros.

MporpammHas KHomKa Tun No3Bo/IAET 334aTb MOPOrU M3mepeHus B % (MpoLeHT oT
3HAYEHWI BEPXHETO U HUMHErO YPOBHA) K B BUAe ABCONIOTHDIN (abcontoTHoe
3HayeHue).

Moporun B npoueHTax moryT coctasnatb o1 0 % o 100 %.

EoMHMUBI U3MepeHna ana abCoNMOTHbIX 3HAYEH W NMOPOroB Kaxa40ro KaHana
3a/ak0TCA B MEHIO I'IpO6Hl/lKa KaHana.

coeeT PekomeHAaL MM OTHOCUTENBbHO ab6CONIOTHBIX 3HAUYEeHWI1 Noporos

A6contoTHble 3Ha4YeHUA NOPOroB 3aBUCAT OT MacLITabupoBaHUA KaHana, KoadpduumeHTa
3aTyXaHWA NPobHMKa U eANHUL U3MepeHus. Becerga 3agasaitte 3Tv 3HaueHUA nepes,
YCTaHOBKOM abCcONMOTHbIX 3HAYEHNI NOPOros..

MUHMMaNbHOE M MaKCMManbHOEe 3HaYEeHUA MOPOroB OFrpaHNYeHbl SKPAHHbIMU 3HAYEHNAMM.
Ecnu kakoe-nm1b0 13 abcontoTHbLIX 3HAYEHMI1 NOPOra BbllLe NN HUXKE MUHUMANBHOTO UAU
MaKCMMa/IbHOTO 3Ha4YeHUA CUTHaNa, USMepeHne MoxKeT 6bITb HenpasWU/IbHbIM.

280

YT106bl 334aTb HUXKHEE 3HAYEHME MOPOra M3MEPEHUA, HAXKMUTE NMPOrPaMMHYHO
KHOMKY HUXXHUIA 1 NOBEPHUTE PyYKYy BBOAA.

Ecnun HUXKHee 3HaYeHWe ByaeT yBeMYEHO TakKUM 06Pa3oM, YTO MPEBLICUT CpeaHee
3HayeHwue, To cpeaHee 3HaveHMe ByeT aBTOMAaTUYECKM YBEIMYEHO TakKMM 0Opa3om,
4TOObI OHO HbIN0 BOMbLLIE HUNKHEFO 3HAUYEHUA. [10 YMOAYAHWIO HUKHWIA MOPOT UMeeT
3HaveHwe 10 % nam 800 mB.

Ecam nopor Tun nmeeT 3HauyeHue B %, HUKHEMY NOPOTY MOXKHO NPUCBOUTL 3HAYEHNe
ot 0 % 00 98 %.

YT06bl 33/1aTb CpeHee 3HaYeHMe NOpPora 3IMepPeHUs, HaXKMUTE NPOrPaMMHYHO
KHoMKy CpeaHUIA 1 NOBEPHUTE PYYKYy BBOAA.
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CpeaHee 3HaYeHMe 3aBUCUT OT 3HAYEHWI, 334aHHbIX A1A HUKHENO M BEPXHErO
noporos. 1o ymonyaHuto cpeaHuit nopor umeeT 3HadveHme 50 % nan 1,20 B.

Ecam nopor Tun nmeeT 3HaveHne B %, cpeaHeMy NopPory MOXKHO NPUCBOUTb
3HavyeHne ot 1 % 10 99 %.

6 4TOObl 33/aTb BbICOKOE 3HAYEHME NOPOra N3IMEPEHUS, HAKMUTE MPOrPAMMHYIO
KHOMKy BepXHUiA 1 MoBepHUTE pyYKy BBOAA.

Ecnu BepxHee 3HaueHWe ByeT yMeHbLIEHO TakKMM 0OpPa3oM, YTO CTAaHET MeHbLUe
CpeaHero 3HaYeHus, TO cpegHee 3HaueHWe ByaeT aBTOMATUYECKM YMEHBLLIEHO TaKUM
06pa3om, UToHbl OHO BbIIO MeHblLEe BEPXHErO 3Ha4YeHMA. 110 YMOYAHWUIO BEPXHUI
nopor nmeet 3HayeHne 90 % nam 1,50 B.

Ecnv nopor Tun nmeeT 3HaveHne B %, BEPXHEMY MNOPOry MOXKHO MNPUCBOUTH
3HayeHue ot 2 % o 100 %.

OKHO M3MepeHni

MO3HO BbI6PaTh BbINOAHEHWE U3MEPEHMIA B OCHOBHOWM YaCTM OKHA AMCNeRA, B OKHe
AMCNes C yBeNMYeHHbIM OTObpakeHnem (Korga oTobpaxkaeTca BpemeHHasa pa3BepTKa
C U3MEHEHHbIM MacLUTaboM) UK BbINONHEHWE CTPOBUPOBAHHbIX M3MEPEHMI NO
Kypcopam X1 n X2.

1 HaxkmuTe KHoMKy [Meas] UamepeHus.
2 B MEHI0 U3MEPEHMNI HAXKMIUTE MPOrPaMMHYI0 KHOMKY HacTpouku.

3 B MeHI0 HAaCTPOMKM M3MEPEHMIT HAXKMWUTE NPOrPamMMHYI0 KHOMKY OKHO U3mepeHuid,
a 3aTem C MOMOLLbIO PYYKM BBOAA BbibepuTe 0AMH 13 CAeayoLMX NapamMeTpoB.

ABTOBbIGOP — KOrA@ OTOOparkaeTCA BpeMeHHas pa3BepTKa C U3MEHEHHbIM
MacwTabom, U3MepeHne BbIMOHAETCS B HUKHEM OKHe "MacwTab". Ecan
N3MepeHne HEBO3MOXKHO BbIMOMHWUTb, TO UCMO/b3YETCA [N1aBHOE OKHO.

fnaBHoe — /19 U3MEePEeHMs UCNO/b3YETCA [1aBHOE OKHO.
MacwTtab — a1a M3mepeHua UCNob3yeTca HUKHee OKHO "MacwTab".

CTpobupyemblit Kypcopamm — OKHO M3MEPEHMIA HAXOAMTCA MEXKAY KypCcopamm
X1 1 X2. Korga oTobparkaeTca BpeMeHHasn pa3BepTKa C USMEHEHHbIM MacLUTabom,
MCnosib3ytoTca Kypcopbl X1 1 X2 B okHe "MacwTab".
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CraTnCTMKa no N3IMepeHnto

YT06bl 0TO6PA3UTL CTATUCTUKY M3MEPEHMIA, BbINOAHUTE Caeaytollee.

1 HaxkmuTe kKHonKy [Meas] U3mepeHus, 4ToObl BOMTN B MEHI0 M3mepeHuii. Mo
YMO/IY@HMIO 4acCTOTa M MOJIHOE HanpsXKeHne nsmepseTcsa 415 KaHana 1.

2 Bblbepute Ana UCNONb3YEMbIX KaHANI0B HYKHbIe BUbl M3MepeHuit (cm. “CBoaHasn
Tabnvua nsmepeHnin" Ha ctpaHuLe 256).

3 B MeHI0 U3MEePEHMI HaXKMKUTe NPOrpaMMHYLO KHOMKY CTaTUCTUKA, Y4TOObI NepenTh K
MEHHO CTaTUCTUKM.

4 HaxkmuTe NporpammHyto KHomnky OTo6paxKaTb Ha, UTOObI BKIOUMTL OTOBpaXKeHue
CTAaTUCTUKM U3MEPEHMIA.

OTHocuT. ™

KaHan MCTOYHMKA M3MEPEHMA YKa3aH B KaBblYKax NoC/e Ha3BaHMA U3MepPeHHs.
Hanpumep, "HYact(1)" o3HayaeT YacTOTHOE U3MepPeHMe Ha KaHane 1.
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OT06pasaTcs caedytolime cTaTUCTUYeCKMe daHHble. MIMa U3MepeHns, Tekyllee
M3MepAemoe 3HaueHne, cpeaHas BeANYMHA, MUHUMAIbHOE N3MEPEHHOE 3HaYeHKe,
MaKCMMasibHOe M3MEPEHHOE 3HaYeHMe, CTaHAAPTHOE OTKIOHEHME U KOIMYECTBO
onepaumin AaHHOro n3amepeHns (cHeTumk). CTaTMCTMKA OCHOBBIBAETCA Ha 0bLWem
KO/IMYECTBE MOJIYYEHHbIX CUTHAN0B (CYeTUmnKe).

CTaHAapTHOE OTK/IOHEHWE, YKa3aHHOe B CTaTUCTMKE, paccymTbiBaeTcA No dopmyne,
KOTOpas MCMob30Basach 1A pacyeTa M3MepeHus CTaHAAPTHOMO OTKIOHEHWS.
dopmyna yKkasaHa B pasaene “AC RMS" Ha cTpaHuue 267.

MOKHO CHOBA HaKaTb MPOrpaMmHyto KHOMKy OTo6paKaTb Ha, YTOObI OTKIOUYNTL
oTObPaAKEHNE CTAaTUCTUKM M3MepeHnid. CHop CTaTUCTUYECKMX JaHHbIX BbINMOAHAETCA
Aae Npu OTKAOYEHMM OTODPaXKEHUN CTAaTUCTUKW.

5 [lna cbpoca CTaTUCTUYECKMX U3MEPEHMI HaXKMMUTE NMPOrpammMHyto KHomky C6poc
CTaTUCTUKM. [py 3TOM cOpacbIBaeTCsA BCA CTaTUCTMKA M CHOBA HauMHaeTCa 3anuch
CTAaTUCTUYECKMX AaHHBIX.

Mpu Kaxkaom nob6aBaeHUM HOBOTO M3MepeHUs (Hanpumep, YacToTa, Nepuoa nim
aMIAUTYAA) NPOUCXOANT COPOC CTAaTUCTUKM, U COOP CTAaTUCTUYECKMUX AAHHbIX
HayMHaeTcA CHOBa.

6 YTOObl BKNOUYNTL OTHOCUTE/IbHOE CTaHAAPTHOE OTKAOHEHME, HAXKMUTE
NpPOrpaMmHyto KHoMKy OTHOCUTENbHO G.

Korga aToT napameTp BKAKYEH, CTaHAAaPTHOE OTK/IOHEHME, NMOKa3aHHOe B CTaTUCTUKe
M3MepeHl/Il‘/‘I, CTaHOBUTCA CTaHAAPTHbIM 3Ha4YeHem AnA OTKﬂOHeHVIﬂ/CpeLI,HEI'O
3Ha4YeHunA.

7 YT06bI 334aTb KOIMYECTBO 3HAYEHMUN, MCNONb3yeEMbIX ANA BbIHUCNEHNA CTATUCTUKN
M3MepeHI/II‘/‘I, HaXXMUTE NPOrpamMmMHYy0 KHOMKY MaKc. YUCNo 1 BBeANTE HYXKHOe
3Ha4veHune.

BaxHaa MHGOPMaLIMA O CTAaTUCTMKE U3MEPEHMI

e [lpu HaxaTum KHoMKK [Single] OgHOKpaTHBDIM 3anycK nponcxoamT cOpoc CTaTUCTUKM
N BbINO/IHAETCA OZHO M3MepeHue (cyeTumK = 1). Mpu HaxkaTum KHonkm [Single]
OAHOKPATHbIN 3aNyCK BbINO/IHAETCA COOP CTATUCTUYECKMX AAHHbIX (BbINOHAETCA
npupalLeHne CYETYMKA).
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MporpammHasn KHOMKa YBeainueHne CTaTUCTUKKU OTODpakaeTcs, Koraa cbop AaHHbIX
OCTAHOB/IEH W BK/tOUYEHA A0MNONHUTENbHANA QYHKLUMA CEFMEHTUPOBAHHOM NaMATH.
[na ocTaHoBa cbopa AaHHbIX HaxXMUTe KHOMKY [Single] OgHOKpaTHbBIN 3anycK 1au
[Run/Stop] Myck/cTon. [1n8 NPpOKPYTKM CUTHANE UCMOAb3YITE PYYKY NONOMKEHUA NO
ropusoHTann (B cekumm "Pa3sepTka" Ha NMLEBOM NaHenu). Tekylime namepeHus
OCTAHYTCA Ha 3KpaHe, YTO NO3BOIUT U3IMEPUTb PA3/TMYHbIE ACMEKTbI MONYYEHHbIX
curHanoBs. [ns nobaBneHnA TEKYLLErO M3MEPEHHOrO CUrHaNa B COBpaHHble
CTAaTUCTUYECKME AaHHble HaXKMKUTe YBeNUYeHUe CTaTUCTUKM.

MporpammHas KHOMKa AHa/IU3 CermeHTOB OTObparkaeTcs, TONbKO Koraa cbop
[OaHHbIX OCTAaHOB/EH M BKNtOYEHA A0ONOAHUTENbHAA GYHKLUMA CErMEHTUPOBAHHOWM
namaTtn. Mo 3aseplieHnn cbopa AaHHbIX (M OCTaHOBKM ocumanorpada) HaxkmuTe
NpPOrpaMmMHyto KHOMKy AHaaIU3 CErMeHTOB 19 06beANHEHMS CTAaTUCTUKM NO
M3MEPEHMIO AR NONYYEHHbIX CETMEHTOB.

MOXHO TaK*Ke BKIOUYMTb NOCTOSSHHOE nociecsevyeHne (B meHto "OTobpaxkeHne") n
HaKaTb NPOrPaMMHYI0 KHOMKY AHaNN3 CErMEeHTOB /118 OTOBpaXeHUs NOCTOAHHOro
nocaecseyeHus.
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16 TecTnpoBaHMe NO Macke

Co3paHune macku "3onotoro" curHana (Astomacka) / 285
MapameTpbl HaCTPOMKM TecTa no macke / 287
CraTucTuKa no macke / 290

M3meHeHue daiina macku BpyyuHyto / 291

CospgaHue darina macku / 295

TecTMpoBaHMe NO MacKe NO3BOAET NPOBEPUTL COOTBETCTBME CUTHANA ONpPeaesleHHOMY
Habopy napameTpos. Macka onpeaenseT obnacTb Aucnaes ocumanorpada, B KOTOPOK
[OO/KEH OCTaBaTbCA CUTHaA, 4Tobbl COOTBETCTBOBATL BbIOpPaHHbLIM NapameTpam.
CooTBETCTBME MacKe NPOBEPSAETCA MO TOYKAaM Ha BCeM agmcniee. TecT No macke
BbINOJHAETCA Ha 0TOBPaXKaeMblx aHaNOrOBbIX KaHaNax U He BbINOJHAETCA Ha KaHanax,
KoTopble He oTobparkatoTcs.

[na npoBeaeHNs TeCTa N0 MacKe 3aKaxkuTe moayab LMT npu npruobpeteHnn
ocuunnorpada Uam aBTOHOMHBbIM moaynb DSOX3MASK — nocne ero npruobpeTteHus.

Co3naHue macku "3onotoro"” curHana (ABTomacka)

"3on0TOM" CUrHAN COOTBETCTBYET BCEM BbIGPaHHbIM NapameTpam, U UMEHHO C HUM
6yayT CPaBHMBATLCA BCE ApYrue CUTHaMbI.

1 Hactpoiite ocumnnorpad Ha otobpaxkeHune "30/10TOro" curHana.
2 Haxmute KHonky [Analyze] AHanus.

3 HakmuTe KHOMKy PYHKUMM 1 BbibepKTe 3n1emeHT TecT Nno macke.
4

YT06bI HaYaTb TECT MO MACKe, CHOBA HaXKMUTE KHOMKY PYHKLMUN.

KEYSIGHT

TECHNOLOGIES
285
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2.000us

Bugeo

CueTumk
Liuip. BONETMETE
TecT no M:

MMp ME MUTEHKA

Ha)kmute KHOMKy ABTOMacka.

HaskmuTe KHonKy MCTOUHUK B MeHto "ABTOMacKa" 1 ybeamTech, YTo BbiIGpaH HyXHbI
aHasIoroBbIN KaHan.

EnHHMLE
Lenenua

OTperynupyiTe ropmn3oHTanbHbIM (£ Y) 1 BepTUKanbHbIN (+ X) OMyCK MacKku.
EAMHULAMM PErYIMPOBKM CNYKAT AeNeHUA KOOPAMHATHON CETKM MK abCcoNtoTHble
eAMHWLbI (BOABTbI MW CEKYHAbI), KOTOPbIE MOXHO BbIOPATb C MOMOLLLbIO
NporpammHon KHOMKK EANHULDbI.

HaxmuTe nporpammHyto KHomnky Co3gaTb MacKy.
Macka co3gaHa v NpoBepKa HauMHaeTCA.

MpUY KaK4OM HaKaTUKM NPOrpaMmHoOl KHoMKK Co3aaTh MACKy CTapas macka
yAanAeTca n co3faeTca Hoas.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm



TecTuposaHue no macke 16

2.000us ABTO

Kroru

9 YT06bI yAAAUTH MACKy M OTKIOUYUTL TECTUPOBAHME MO MACKE, HAKMUTE KHOMKY

"Hazaa/sBepx" O1A BO3BPaTa B MeHto "TecT no macke", n 3aTem HaxkmuTe
NPOrpaMMHYIO KHOMKY YAANUTb MackKy.

Ecnv BO Bpems TecTa Mo Macke peXKMm NOCTOAHHOMO Noc/iecBeYeHns (cm. pasaen
“YcTaHOBKa M OTMeHa nocnecBevyeHns" Ha cTpaHuue 165) BKAKOYEH, TO OH He
OTK/toYaeTcA. Ecnm npm akTMBaLUMKM TeCcTa NO Macke NOCTOAHHOe noc/ecseyeHme
BbIK/TIIOYEHO, TO OHO BK/IHOYAETCA NPW BKAOYEHMM TECTA MO MacKe U BbIK/HO4aeTcA Npu
BbIK/IOYEHWW NOCAeaHerO.

YcTpaHeHve  Ecav npu HaxaTtuu KHoMKM Co3aaTh MAcKy 0TOOpakaeTca MacKa, 3aKpblBatoLLas Bech
HernonagoK  3KpaH, TO NPOBEepbTe HAaCTPOMKM = Y 1 £ X B MeHto "ABTomacKa". Eciv ans HMx
HaCTPOMKM  yCTaHOBAEHO 3HaveHKue "0", Macka ByAeT BNAOTHY NoaxoauTb K GOpMe CUrHana.

MacKu
Ecnm npu Haxatum KHonky Co3aaTb MacKy CO34aeTcA BredaT/ieHne, YTo Macka He

C03aHa, NPoBepbTe HACTPOMKM + Y 1 £ X. BO3MOKHO, /19 HUX YCTAaHOB/IEHbI HACTO/IbKO
BbICOKME 3HA4YeHMA, YTO MACKy He BUAHO.

[MapameTpbl HACTPOMKM TECTa N0 MacKe

HaxmunTe nporpammHyto KHonKy HacTpoiika B meHto "TecT no macke", 4tobbl nepenTn K
meHto "HacTpoiika macku".
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3anyck ao C NOMOLLLbIO MPOrpamMMHOM KHOMKKM "3anyck Ao" MOXHO yKasaTb ycioBue

npekpaLleHna TeCTMpoBaHuA.

e Bcerga — ocuunnorpad pabotaeT HenpepbiBHO. Tem HE MeHee, B
Cnly4ae BO3HUKHOBEHMA OLUMOKM BbINONAHAETCA AeMCTBME, 334aHHOE C
NMOMOLLbIO MPOrPaMMHON KHONKK Mpu ownbke.

¢ MuWHMMaNbHOE YNCNO TECTOB — BblbepuTe 3TOT NapameTp U HaxKmuTe
NPOrpaMmHyto KHOMKY Y1cno Tectos, 4Tobbl BbIGPATb YMCI0 3aNyCKOB
ocumnnorpada, otobpasuTb CUrHaAbl U CPABHUTb UX C MACKOW.
Ocumnnorpad oCTaHOBUTCA NOC/E BbIMONHEHWUA YKa3aHHOTO YMCNa
TecToB. YKazaHHOe MUHMMaA/IbHOE YUC/I0 TECTOB MOXKET BObITb
npesblWweHo. B cyyae BOSHMKHOBEHMA OLIMOKK BbINOAHAETCA
AelncTeure, 3ajaHHOe C MOMOLLLbIO NPOrpaMmHoi KHomnKku Mpwu owmnbKe.
Yuncno GpakTMYECKM BbINONHEHHbIX TECTOB OTOBpaXKaeTca Hasg,
NpPOorpammMmHbIMMN KHOMKamMu.

¢ MuHMManbHoe Bpems — Bblbepute 3TOT NapameTp MU HaxKmuTe
nporpaMmmHyto KHoOMKy Bpemsa Tecra, 4tobbl yKasaTb AAUTENBHOCTb
paboTbl ocumanorpada. Mo NpoLwecTBUN YKasaHHOTO BPEMEHM
ocumanorpad ocTaHoBUTCA. YKazaHHOe BpeMsA MOXKeT bbITb
npesbiWeHo. B ciyyae BOSHUKHOBEHWS OLWNOKM BbIMOIHAETCA
OencTBMe, 3a4aHHOE C MOMOLLLbIO NPOrpaMmHoi KHomnKku Mpwu owmnbKe.
daKTnyeckoe Bpems TecTa oTobparkaeTca Hag, MPorpamMmmMHbIMM
KHOMKamu.

¢ MuWHMManbHas curma — BblbepuTe 3TOT NapameTp U HaxmuTe
NPOrpaMmHYIo KHOMKY "Curma", 4Tobbl yKazaTb MMHMMalbHOE
cpeaHeKBagpaTUYHOE OTK/IOHEeHMe. TecT Mo MacKe BbINOAHAETCA 40 Tex
nop, Noka He byaeT NPoOTeCTUPOBAHO AOCTAaTOYHO CUrHANOB AN
OOCTUXEHNA MUHUMANbHOTO CPeAHEeKBAAPATUYHOIO OTKNOHEHUA
TecTa. (B cnyyae BOZHUKHOBEHMA OLWMOKKM ocumnanorpad BbINOAHUT
OenicTeume, 3a4aHHOE C NOMOLLbIO MPOrpaMmMHO KHOMNKK Mpu owmnbKe).
O6paTtnTe BHUMAHME, YTO 3TO CPeHEKBAAPATUUHOE OTK/IOHEHWE TecTa
(MaKkcmanbHO AoNYCTUMOE CpeaHeKBaApPaTUYHOE OTKNOHEHNE
npouecca 6e3 aedeKToB A/1A ONpeseNeHHOro Yncna
NPOTECTUPOBAHHbIX CUTHANOB), B OT/IMYME OT CPeAHEKBAAPATUYHOIO
OTKNOHEHUA npoLlecca (KoTopoe CBA3aHO € Yncaom cboes B TecTe).
3HayeHMe cpeaHEKBAAPATUYHOMO OTK/IOHEHMA MOXKET NpeBbILWaThb
BblOpaHHOE 3HaYeHue, ecv BbIbpaHo manoe 3HaveHue. OTobparkaeTca
daKTnyecKoe cpeaHeKBaAPaTUIHOE OTKIOHEHME.
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Mpu owmnbke MapameTp Npu ownbKe No3BONAET yKa3aTb AENCTBMSA, KOTOPbIE
BbINONHAOTCA, ec/iv dopma BXOAHOIO CUrHANA HE COOTBETCTBYET MacKe.
3TOT NapameTp 3ameLLaeT napameTp 3anyckK go.

e Cron — ocuunnorpad ocTaHOBUTCA NPU OOHaPYKEHUM NEePBOW Ke
OLWNBKM (MepBOro cMrHana, KOTOpbI HE COOTBETCTBYET Macke). ITOT
napameTp 3ameLLaet napameTpbl MUHUMaIbHOE YUC/IO TECTOB U
MuHuMmanbHoe Bpems.

e CoxpaHeHue — npwu 0B6HapPyKeHUU OLWNBKKN ocumanorpad coxpaHaeT
n3o06paxkeHune aKpaHa. B meHo coxpaHeHUn (HaXmuTe KHOMKY
[Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHeHueBbi6epute popmat
n3obpaxeHus (*.omp unm *.png), nanky (Ha Hakonutene USB) u ums
daiina (KOTopoe MOXKET CONPOBOXKAATLCA aBTOMATUYECKUM
npupaweHnem). Ecam ownbKM BOSHUKAOT CIULLIKOM HacTo U
ocumanorpad TPaTUT BCe BPEMA Ha COXPaHEHUE N306paskeHni,
HaXXmuTe KHoMKy [Stop] CTon ansa ocTtaHoBa cbopa AaHHbIX.

® Meyatb — npu obHapyXeHUM oWnbKKM ocumnnorpad pacneyarbisaeT
n306pakeHne sKpaHa. ITOT NapaMeTp aKTUBEH, TONbKO eC/
NOAKMOYEH NPUHTEp (cM. pasgen “Meyats skpaHa ocumnnorpada” Ha
cTpaHuue 343).

® M3mepeHne — BbINONHAETCA N3MepeHUe (M BbIBOAMUTCA CTAaTUCTUKA,
ecnun ocumnnorpad noaaepmMBaeT 3Ty GYHKLMIO) TONbKO TEX CUTHANOB,
B KOTOPbIX MPUCYTCTBYET HapyLweHne Macku. Popmbl CUrHaNOoB,
KOTOpbIE MPOLLAN NMPOBEPKY, HE YUUTHIBAIOTCA B USMEPEHUAX. ITOT
PEeXMM HELLOCTYMEH, EC/IM B KAaYeCcTBe pexknuma cbopa faHHbIX BbIGpaHO
"YcpenHeHue".

O6paTtnTe BHUMAHME, YTO MOXKHO BblbpaTb napameTp Meyatb nau

CoxpaHeHue, HO He 06a NapameTpa ogHOBPeMeHHO. Bce ocTanbHble

AeNCTBMA MOXHO Bbl6paTb 0f4HOBPEMEHHO. Hanpumep, MOXKHO BblbpaTb

Cron 1 U3mepeHus, 4tobbl ocuminorpad BbINOAHUA U3MEPEHME U

OCTaHOBMJICA NPU NepBON oLInbKe.

Mpu cboe TecTa N0 MacKe MOXKHO TaKKe BbIBECTM CUTHA/ Ha Pasbem

TRIG OUT BNC, HaxoaAwmiica Ha 3agHen naHenn. Cm. “Hactpolika

UCTOYHMKa A/1a pasbema TRIG OUT Ha 3aaHelt naHenu" Ha cTpaHuue 359.

BnoKkupoBka Mpu BKAOYEHMUM NapameTpa "BAOKMPOBKA MCTOYHMKA" C MOMOLLLbIO
MCTOYHUKA NPOrpaMmMHOI KHOMKY BAOKMPOBKa MCTOUHMKA MAcKa NepepucoBbIBaeTca
B COOTBETCTBMM C UCTOYHMKOM MPU KaXKAOM nepemelLeHnm Gopmbl
curHana. Hanpumep, Npyv U3MEHEeHUN CTPOYHOM Pa3BEePTKMU UAN YCUIEeHUA
OTK/IOHEHWA MacKa NepepucoBbIBAETCA C YYETOM HOBbIX HacTpPOeK.

Mpw BbIKNOYEHUM NapameTpa "BAOKMPOBKa UCTOUYHMKA" MacKa He
nepepucoBbIBAETCA NPU M3MEHEHMMU HACTPOEK Pa3BEPTKU UK
OTK/IOHEHMA.
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WUcTouHuK Mpyn U3MEHEHUM KaHaa UCTOYHMKA MacKa He cTupaeTcA. OHa NOBTOPHO
MacLTabupyeTca NO HACTPOMKAM YCUNEHWUA OTKIOHEHNA U CMELLEHMA
KaHafna, KOTOPOMY OHa HasHaveHa. YTobbl cO34aTb HOBYHO MAcKy AnA
BbI6PAHHOMO KaHana UCTOYHWUKA, BEPHUTECH B MEPAPXUIO MEHIO, HAaXXMUTe
KHOMKW ABTOMAacKa 1 Co3aaTtb Macky.

PyHKUMA NPOrPaMMHON KHOMKK "MICTOYHMK" B MEHIO HAaCTPOMKM MaCK1
aHanornyHa GpyHKLMM 3TOM KHOMKKM B MeHto "ABTomacKa".

Mposeputb Bce | Mpu BK/IKOYEHMM 3TOTO NapameTpa TecT Mo Macke NPOBOAMUTCA ANA BCeX
0TO6pPaKaeMbIX aHANOrOBbIX KaHaNoB. EC/IM OH OTK/IOYEH, TO TEecT No
MacKe NPOBOAUTCA TO/IbKO A1 BbIBPaHHOIO KaHaNa-UCTOYHMKa.

CTaTUCTMKa MO Macke

HaxkmuTe nporpamMmHyto KHOMKy CTaTUCTUKA B MeHt0 "TecT no macke", YTobbl NnepenTn K
MeHto "CTaTuCcTMKa No macke".

Brero TecToe
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16

Mokasatb Mpw BKAtOYEHUM NapameTpa MoKasaTb CTaTUCTUKY OTOOpassaTcA
CTaTUCTUKY cnepyolme ceeaeHun:

TEeKyLLan MacKa, Ha3BaHWe MacKun, HoMep KaHana, 4aTta 1 Bpems;
ymcno TecToB (06LLee YMCAO BbINOAHEHHbIX TECTOB MO MacKe);
coCToAHME (NpoLues, He NPoLLes, He NPOTeCTUPOBaH);

obLiee Bpems TecToB (B Yacax, MUHYTaXx, CEKYHAAX U AECATbIX LONAX
CeKyHAbl).

umcno c6oes (LnKAbI c6opa, B KOTOPbIX Pasmax CUrHana Bbllwen 3a
npegensl Macku);

nepuoanyHocTb cboes (npoueHT cboes);

CcUrma (CooTHOLIeHME CpefHEKBAAPATUYHOMO OTKIOHEHNA NpoLecca U
MaKCMMabHO AOMYCTUMOrO OTKNIOHEHWA UCXOAA U3 YMcna
NPOTECTUPOBAHHbIX CUTHANOB).

A KaXA0ro aHaIoroBoro KaHasia oTo6pakatoTcs caesyroume CBeAeHNA:

C6poc ObpaTnTe BHUMAHME, YTO B CAEAYIOWMX CUTYaLMAX CTAaTUCTUKA TaKKe
CTaTUCTUKKU obHynseTca:

dyHKUuMA "TecT No macke" BKAKOYEHA NOCE BbIKNHOYEHUS;
HarKaTa nporpammHas KHonka "Cépoc macku";
co3gaHa aBToMacka.

Kpome Toro, cyeTynk BpemeHu 0BHYAAETCA NPU KaXKA0M 3anycke
ocumnnorpada nocne oCTaHOBKM cbopa AaHHbIX.

aucnnei

OuuncrTutb YaaneHune nonyyeHHbIX AaHHbIX C AMcnaes ocumanorpada.

N3meHeHne dpalina Macku BPYUYHYIO

®alin Macku, Co34aHHbIN C MOMOLLbIO GYHKLMM "ABTOMACKa", MOXKHO M3MEHATb

BPYYHYIO.

1 BbinonHuTe Wwarn 1-7, onucaHHble B pasaene “CosgaHue macku "3onotoro" curHana
(ABTOMacka)" Ha cTpaHuLe 285. Co3aaB Macky, He yaananTte ee.

Ha)kmute KHOoMKy

a U A W N

USB-Hakonutene.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

MoarntounTte K ocumnnorpady USB-Hakonutens.

[Save/Recall] CoxpaHeHue/Bbi30B.

HaxXmuTe nporpammHyto KHomnKky CoxpaHeHue.
HaxmunTe nporpammHyto KHOMKy Popmart 1 BbibepuTe anemeHT Macka.

Ha)muTe BTOPYIO NPOTrPaMMHYIO KHOMKY 1 BblibepuTe Nanky 418 COXpaHeHus Ha
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16 TectuposaHme no macke

7 Haxmute nporpammHyto KHonky Haxkmute ana coxpaHeHusa. [pn 3Tom co3gaeTca
TekcToBbI darin ASCll c onncaHnem AaHHON MaCKU.

OTtkntounTe USB-Hakonutenb 1 noakatoumte ero K K.

OTkpoiTe dain .msk, cozgaHHbIN B TEKCTOBOM peakTope (Hanpumep, B
NPUAOXKEHUM BAOKHOT).

10 OTpeaakTupyiTe 3TOT Galin, COXpaHUTe 1 3aKpoiiTe ero.

®aiin MackM coCTaBASIOT creaytolie pasaens.
e aeHTMdUKATOP dalina macku.

® 3aro/I0BOK MAcKMU.

e 061aCTV HapyLWeHNA MacKu.

e [JlaHHble HAaCTPOMKKM ocumnnorpada.

NpeHTudukatop  MaeHtmuodukatop dalina gaHHoM mackm — ato MASK_FILE_548XX.
daiina mackm

3aronoBOK MackM  3aro/I0BOK Macku npeactasaseT coboin cTpoky cumsosioB ASCII. Mpumep: autoMask CH1
OCT 03 09:40:26 2008.

Korna B 3arosioBke dalina Mackm MmeeTcs Katouesoe c1oBo "autoMask”, dpoHT macku
NoAxXoAMT Mo onpeaeneHnto. B npoTnBHOM ciydae GpoHT MacKkun onpeaenseTca Kak
cbon.
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O6nactn
HapyLleHuA
MacKku

E

Ob6nactb 1

Obnactb 2

[na macku MOXKHO onpeaenntb 4o 8 obaacten. MIx MOXHO NpoHymepoBaTs oT 1 40 8. B
daline .msk oHM MoryT HaxoauTbCA B t0HOM nopaake. Hymepaumsa sTux obnactei
BbINOJ/IHAETCA CBEPXY BHWU3, C/IEBA HANpPaBgo.

®ainn aBTOMACKM coaepKMUT Ase 0cobbix 061acT — 061acTb, "'NpmuBA3aHHYO" K BEpHen
4yacTu aKkpaHa 1 061acTb, "NpMBA3aHHYID" K ero HUXHen YyacTu. BepxHan obnacTb
0b03HaYaeTca MakcMManbHbIMU 3HaveHusaMmn Y ("MAX") ans nepsolt n nocneaHen
Touek. HmxHAs obnacTs 0603HavaeTca MUHUMaNbHbIMK 3HaYeHuamm Y ("MIN") ana
nepBol M NocaeaHen To4YeK.

Homep BepxHel 061acTu AoMKeH ObITb HAMMEHbLIMM M3 BCEX HOMEPOB obnacTel,
nmetolmxcs B danne. Homep HUKHel o61actn AoKeH 6biTb HAMBONbLWNM.

O6nactb No 1 npeacTtaBnaeT coboit BepxHiot 061acTb Macku. BeplimHbl B obnactu 1
0603HaYatoT TOUYKM BAOIb HEKOEW IMHMM, KOTOPasA ABAAETCA HUKHUM Kpaem BepxHel
YacTn JaHHOM MacKMu.

AHaNoOrMyHo, BEPLNHLI B 061aCTK 2 0603HAYAOT IMHMIO, GOPMUPYIOLLLYO BEPXHUIA Kpait
ee HMXKHEN 4acTu.

BepLwuHbl B harine mackim HopmannsosaHsl. CylLecTByeT YeTbipe napameTpa,
onpeaenstowmx cnocob HopmaamsaLmm sHaueHm M.
o X1

¢ AX
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16 TectuposaHme no macke

[aHHble
HACTPOMKM
ocumnnorpada

294

e Yl
e Y2

ITM YeTbipe NapameTpa onpeaenatoTca B pasaese HacTpoek ocupmnnorpada AaHHOro
dalina macku.

3HaueHun Y (KaK NpasBuio, HanpsKeHue) HOPMaM3oBaHbl B Gpaiine cornacHo
cnenyowemy ypaBHeHMIo:

Yiorm = (Y - Y1)/AY
roe AY =Y2 - Y1.

Ons npeobpasoBaHmA 3Ha4YeHUI Y, HOPMAIM30BAHHbIX B haisie Macku, B 3HaYeHUs
HanpsAXeHMa NCNo/b3yeTcA Caeaytollee ypaBHeHMe:

Y= (Yoorm ¥ AY) +Y1
roe AY =Y2-Y1.

3HayeHuA X (Kak NpaBmao, BPEMA) HOPMaM30BaHbI B daitsie CornacHo caeaytoLemy
ypaBHEHMo:

Xnorm = (X - X1)/AX

[na npeobpa3oBaHMa HOPMaAM30BaAHHbIX 3HaYEHWI X B 3HAYEHNA BpeMeHU
MCMO/b3yeTcA caeaytollee ypaBHeHMe:

X = (Xnorm * AX) + X1

Kntouesble cnosa "setup" v "end_setup" (cTosAwme B CTpOKe OTAEAbHO) 0603HaYaoT
Havya/io M KoHel, pas3aena HacTPOoMKM ocumanorpada gaHHoro daina macku. JaHHble
HacTpOWKK ocumnnorpada coaepsKat KOMaHapbl Ha A3blKe AUCTAHLUMOHHOTO
NpPoOrpamMmmMmnpoBaHmMsa, BbINMOHAEMbIe ocLuuaiorpadom npu 3arpyske daia macku.

B 3TOT paszen MOXKHO BBECTU Nt0BYI0 AOMYCTUMYO KOMAHAY AUCTAHUMOHHOIO
NPOrpammmMpoBaHMs.

MacltabrpoBaHMe MacKK KOHTPOAMPYET NPOLLECC MHTEPNPeTaLMM HOPMANM30BAHHbIX
BEKTOPOB. [locneAHmi, B CBOLO ovepespb, ynpasaaeT NpoLeccom oTobpaxKeHna Macku Ha
3KpaHe. [anee npuBeaeHbl KOMaHAbl ANCTAHUMOHHOIO NPOrPamMmmMMpPOBaHMS,
KOHTPOAMPYIOLLME MacTabUpPOBaHWE MaCKu:

:MTES:SCAL:BIND 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
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TecTuposaHue no macke 16

Co3paHue daiina mackm

Huxe nokasaH AVICI'IJ'IGIZ, Ha KOTOPOM MNCNOJIb3YKOTCA BCE BOCEMb obnacren.

Mpenen NN TouH. HacTp Mueept

YT106bI CO34aTb 3TY MACKy, HEODXOAMMO BbI3BaTb CAeAYOWMIA Gaitn Macku:
MASK FILE 548XX

«All Regions»

/* Region Number */ 1 /* Number of vertices */ 4 -12.50, MAX -10.00, 1.75
0 10.00, 1.750 12.50, MAX

/* Region Number */ 2 /* Number of vertices */ 5 -10.00, 1.000 -12.50, O.
500 -15.00, 0.500 -15.00, 1.500 -12.50, 1.500

/* Region Number */ 3 /* Number of vertices */ 6 -05.00, 1.000 -02.50, O.
500 02.50, 0.500 05.00, 1.000 02.50, 1.500 -02.50, 1.500

/* Region Number */ 4 /* Number of vertices */ 5 10.00, 1.000 12.50, 0.50
0 15.00, 0.500 15.00, 1.500 12.50, 1.500

/* Region Number */ 5 /* Number of vertices */ 5 -10.00, -1.000 -12.50, -
0.500 -15.00, -0.500 -15.00, -1.500 -12.50, -1.500

/* Region Number */ 6 /* Number 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

/* Region Number */ 7 /* Number of vertices */ 5 10.00, -1.000 12.50, -0.
500 15.00, -0.500 15.00, -1.500 12.50, -1.500
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/* Region Number */ 8 /* Number of vertices */ 4 -12.50, MIN -10.00, -1.7
50 10.00, -1.750 12.50, MIN

setup :CHANnell:RANGe +8.00E+00 :CHANnell:OFFSet +2.0E+00 :CHANnell:DISP1l
ay 1 :TIMebase:MODE MAIN :TIMebase:REFerence CENTer :TIMebase:RANGe +50.0
0E-09 :TIMebase:POSition +10.0E-09 :MTESt:SOURce CHANnell :MTESt:ENABle 1
:MTESt:LOCK 1 :MTESt:SCALe:X1 +10.0E-09 :MTESt:SCALe:XDELta +1.0000E-09
:MTESt :SCALe:Y1l +2.0E+00 :MTESt:SCALe:Y2 +4.00000E+00 end_setup
OnpeaeneHuns Bcex obnactei B paiie macku He0bXoAMMO OTAENNATb C MOMOLLbLO

CMMBOAA NMYCTOM CTPOKM.

061aCcTU MaCKM ONpeaenatoTCs C MOMOLLLbIO KOOPAMHAT HECKObKMX BEPLLMH (X,y) (Kak
Ha 06blYHOM rpaduKe B cUCTEME KOOPAMHAT X,Y). MaKkcMmanbHoe 3HayeHue
KoopAMHaTbl y 0603HaYaeT BEPXHHIO TOUYKY MaclITabHOM CETKM, a MMHUMAabHOE
3HaYeHue KoopPAMHATLI Y 0603HAYAET HMMKHIOK TOUKY MaCLUTabHOM CETKM.

padMK MacKM X,y COOTHOCUTCSA C MaclTabHoM ceTKol ocumanorpada ¢ NoOMoLLbO
KoMaH, HacTponku :MTESt:SCALe.

KoopamHaTHan ceTka ocuuinorpada MMeeT TOUKY Hadasa oTcueTa BpemeHn (B 1e8oi,
LeHTpaibHOM UK NPaBoit YacTy 3KpaHa) 1 ToYKy 3anycka (t=0)/3HaueHne 3a4epHKu
OTHOCUTE/IbHO OMOPHOrO 3HaYeHNA. TakKe macliTabHas ceTka MMeeT TOYKY
BEPTMKA/IbHOIO OMOPHOro 3a3emseHnsa 0 B (cmelieHe OTHOCUTE/IbHO LIEHTPa 3KpaHa).

KomaHabl HacTpoinkun X1 1 Y1 no3BonatoT onpeaennTb OTHOWEHME Havana KoopanHaT

X,y 061aCT1 MacKM K ONOPHOM TOYKe MaclTabHoW ceTkM ocumnnorpada t=0 n V=0, a

KOMaHAb! HacTpolikn XDELta 1 Y2 N03BOAAIOT ONpesenunTb pasmep eauHNUL X Uy

rpaduka.

e KomaHpza HacTpoMKM X1 no3BOAAET YCTAaHOBUTb BPEMEHHYIO TOUYKY Havana
KOOPAMHATbI X rpadumKa X,y.

e KomaHza HacTpoitku Y1 no3BoasAeT yCTaHOBMTb TOUKY Havana KoopAMHaTbI No
BEPTMKANIbHOWM OCM Y rpadmKa X, V.

e KomaHaa HacTpoinkun XDELta Nno3BONSET yCTAHOBUTL NMEPUOL BPEMEHU AN1A KaXKAO0M
eINHULDI X.

e KomaHgza HacTpoMKkM Y2 No3BOJIAET YCTAHOBUTL PACMo/OKeHne 3Ha4eHus y=1 no
BEPTMKaNM Ha rpaduke X,y (Takum obpasom, Y2 — Y1 asnsertcs sHaveHnem YDELta).

MNpumep.

e Ec/an ToYKa 3amnycka Ha macluTabHOM ceTke HaxoamuTcs B nonoxeHmm 10 He (o
OMNOPHOW TOUYKM LIEHTPA 3KpaHa), a ee onopHasa ToUYKa 3a3eM/IeHNns (CMmelleHune)
HaxoAMTCA Ha 2 B HMXKe UeHTPa 3KpaHa, To YTOObl MOMECTUTb Hayaao KoopauHaT
rpaduKa X,y Mackn NOMEeCTUTb B LIEHTPe 3KpaHa, Heobxoaumo BbibpaTh creaytolime
3HayeHuna: X1 =10 Hc, Y1 =2 B.
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e Ecau gna napametpa XDELta ycTaHOB/NEHO 3Ha4YeHWe 5 He, a A4nAa Y2 yCTaHOBAEHO
3HadeHue 4 B, obnactb macku ¢ BepwnHamu (-1, 1), (1, 1), (1, -1) m (-1, -1) 6yaet
pacnonaratbca ot 5 Hc 4o 15 Hc M oT 0 B o 4 B.

e Ecau Havano KoopamHaT rpadurKa X,y 061aCcTv Mackun nepemectuTb B TOUKy t=0 1 V=0,
YyCTaHOBMB 3Ha4eHus X1 =0 un Y1 = 0, 3Tv e BepLIMHbI ByayT onpeaensaTb 061acTb OT
-5Hcao5HcmnoT-2Bao2B.

HecmoTpsa Ha To, YTO MacKa MOMKeT BKAtoYaTb 40 8 obnacTei, B 04HOM BEPTUKAIbHOM
cToN16LEe MOXKHO YCTaHOBUTL He bonee 4 obnacrteit. Ecnm B BepTMKanbHOM cTonbue 4
obnactu, ogHy 061acTb HEOHXOAMMO NPUKPENUTL K BEPXHEN ToUKe (C NoMOLLbIo
MaKCMMa/IbHOTO 3HAYEHWS MO OCU Y) U OFHY — K HUXKHEN ToUKe (C moMoLblo
MWHUMANIbHOTO 3HAYEHUs MO OCK y).

KaKk npoBoAnTCA TeCTUPOBAHME MO Macke?

[na 3anycka TecTMpoBaHMa No macke ocumanorpadsl InfiniiVision cosaatot 6a3y AaHHbIX
pasmepom 200 x 640 ana obnact NpocMoTpa curHana. Kaxaoe nosoxKeHne B Maccuee
0603HaYaeTcA Kak 061acTb HapYLWEHUA UK ycnexa. Kaxablid pas, Koraa TouKa AaHHbIX
CUrHana nonazaeT B 061aCTb HapyWeHNA, perucTpupyeTtca owmnbKa. Mpu Boibope
napameTpa MpoBepuUTb Bce No Hase AaHHbIX MacKM NPOBEPAETCS Kaxaan BbIbopKa
KaK[0ro aHaNoroBoro KaHana. A Kaxa0ro KaHasa MOXHO 3apernctTpupoBats bonee
2 MUANMAPA0B cboeB. KoMYecTBO NPOTECTMPOBAHHbIX BbIDOPOK TaKKe pernctTpupyeTca
N oTobpakaeTca Kak «41Mcno TecTo».

PaspelleHne danna mackm moxkeT bbiTb bosblie yem 200 X 640 6a3bl gaHHbIX. s
oTobparkeHUsa AaHHbIX Gailia MacKkM Ha SKpaHe BbIMOJIHAETCS HEKOTOPOe KBaHTOBaHMe
3TWX [@HHbIX C LLENbI0 UX COKpaLLEHMS.
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17 UndppoBOM BONBTMETP U
CYETUYMK

Lindpposoit BonstmeTtp / 300
Cyetumk / 301

Ona BRAOYEHMA GYHKLMM aHaNM3a UMPPOBOro BONLTMETPA M CYETYMKA 3aKaKMUTE
moaynb DVMCTR Bo Bpema nprobpeTteHusa ocumnnorpada uam 3akaxkute DSOXDVMCTR
KaK aBTOHOMHbI Moayb nocne npnobpeteHma ocumanorpada.
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17 Undposoit BOAbTMETP M CYETUYMK

LindpoBoit BONLTMETP

300

DYHKUMA aHaNM3a ¢ NOMOLLbIO LndpPoBOro BonbTMeTpa (DVM) No3BONAET BbINOMHATL
M3MEpPEHME HaNPAXEHMA C TOYHOCTbIO 10 3 3HAKOB Ha t0BOM aHaNoroBOM KaHase.
M3mepeHns undpoBOro BONLTMETPA ABAAITCA aCUHXPOHHbLIMMK A8 cucTembl cbopa
[aHHbIX ocumnnorpada v BCeraa BbiNoAHAIOTCA.

LindpoBoit BONLTMETP BbIBOAMUT PE3YNbTAThl B BUAE CEMUCErMEHTHOM MHAMKALMK, KaK
06blYHbIM UMPPOBOM BONLTMETP. Ha Hem 0TOBparkaeTcs BbIBPaHHbIN PEXKUM, a TaKKe
eMHULLbI U3MepeHns. EAMHUUbI M3MepeHMs BbIBUPAIOTCA C MOMOLLbIO NPOTrPaMMHOM

KHOMKN EAUHULbI UI3MEpeHUa B MeHto KaHana "MpobHuK".

Ha aucnnee umdposoro BosbTMETpa AOCTYNHA WKana, KoTopas onpeaenserca
MacliTabom No BEPTMKANM M ONOPHbIM YPOBHEM KaHana. CUHMI TpeyronbHbIi
yKasaTe b LKasbl YKa3biBAaeT Ha camoe nociegHee namepeHue. B 6e10i cTpoke Hag,
HMM YKa3bIBAOTCA IKCTPEMYMbI 3HAYEHWUI M3MEPEHMS 33 NocneaHue 3 CeKyHAbI.

LUndpoBoit BONLTMETP BbIMNOHAET TOYHbIE U3MEPEHUS CpeaHeKBaapPaTUYECKMX
3Ha4YeHu npun YactoTe curHana ot 20 'y go 100 Klu. Ecnm yacToTa cMrHana BbIXoAmMT 3a
npeaenbl 3TOro AunanasoHa, Ha 3KpaHe UMPPoBOro BoIbTMETpa 0TobparkaeTca
coobuieHne "<Mpegen NN?" nam ">Mpegen NM?" gna npegynpexaeHna o NoayYeHum
HETOYHbIX Pe3y/IbTaTOB M3MEPEHWNIN CpeHEKBAAPATUUYECKMUX 3HAYEHNIA.

Vicnonb3oBaHmne UMGPOBOro BoLTMETPA
1 HaxmuTe KHoMKy [Analyze] AHanums.
2 HaxkmuTe KHoMKy PYHKLMK, 3aTem BbibepuTe LindpoBoii BoabTMeETp.

3 Y7106bI paspelnTb M3MepeHna LMGPOBOro BOSbTMETPA, CHOBA HAXKMMUTE KHOMKY
DyYHKUUMN.

HcTouHKE

4 HaxkmuTe NporpaMmmHyto KHOMKY MCTOYHMK v MOBEPHUTE PyYKy BBOAA 4115 Bbibopa
aHa/0roBOro KaHasa, 418 KOTOPOro BbIMOAHAOTCA M3MEPEHUA C MOMOLLbIO
UMbPOBOTo BONLTMETPA.

BbibpaHHbI KaHan MOXKeET BbITb He BK/OUYEH (0TobpaskeHne curHana) npu
BbINOJHEHWM M3MEPEHUIA C MOMOLLLIO UMGPOBOro BOIbTMETPA.

5 HaxkmMuTe NnporpammHyto KHOMKy PeXum 1 noBepHUTE py4ky BBOAA AN BbibOpa
pexuma umdpoBoro BoNbTMeTpa:
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~TOK,RMS — oTobpakeHne cpeaHeKkBaapaTMYeckoro s3Ha4YeHMs NoNyYeHHbIX
OaHHbIX C YAaNeHHbIM KOMMOHEHTOM NOCTOAHHOMO TOKa.

MNOCTOAHHDbIN TOK — 0T06pameHme 3Ha4YeHMA NOCTOAHHOIO TOKa NOJY4YE€HHbIX
AaHHbIX.

=TOK,RMS — oTobparkeHne cpeiHeKBaAPaTUUYECKOrO 3HAYEHNA NOAYYEeHHbIX
OAHHBIX.

6 Ecau BbIBpaHHbIM KaHan UCTOYHMKA HE MCNONb3YETCA NPU 3anycke ocumnnorpada,
Ha)KMUTE KHOMKY ABTOA4MANA30H [1/1 BK/KOYEHWA UM BbIKIOYEHMSA aBTOMaTUYECKOM
HaCTPOMKM MacLiTaba No BepTMKaAM KaHana LMGPOBOro BOSIbTMETPA, MOIOKEHUS MO
BEPTMKaM (3a3eMNeHMNEe) U YPOBHS 3amnycka (MoporoBoe HanpsxeHue) (ana
M3MEPEHMA YacTOTbl C MOMOLLBIO CYETYMKA).

Ecnm dyHKUMA ABTOAMANA30H BK/IOYEHA, OHA NepeonpeaeseT PerynpoBKy pyyex
MacluTaba no BePTMKaW 1 NOJIOKEHNA KaHaa.

Ecnv oHa BbIK/ItOYEHA, MOXHO MCMNONb30BaTb PYYKM mMmacuwTaba no BEepPTUKann 1
No10XeHWA KaHa/1la B HOPMa/IbHOM pexXnme.

CyeTymk

®YHKUMA aHanM3a C NOMOLLbIO CHETYMKA NO3BOAAET M3MEPATb YacTOTY, NEPUO U
cobbITNA GpoHTa (CymmmnpoBaHME) Ha Nt0OOM aHaIOrOBOM KaHase.

CUYEeTYMK BbINOMHAET NOACHET NepeceyeHnin ypoBHA 3amnycKka 3a onpeaeeHHoe Bpems
(Bpemsa cpabaTbiBaHMA MO YNPaBAAIOLEMY BXOY) M BbIBOAMUT pesynbTaTbl B BUAE
CEMMUCETMEHTHOM MHAMKALMM (KaK ecan Bbl U3MepPeHns NpoBoAMANCE C MOMOLLLbIO
OTAE/NbHOro YCTPOCTBa NoacyeTa).

[Nna n3MepeHuii CYETYMKOM YacTOTbl MU MEPUOAA CYLLECTBYIOT CAeAyIoLLME YCAOBUS:

e Bpems cpabaTbiBaHMA N0 YNpaBAAOLLEMY BXOAY KOCBEHHO onpeaenserca
BbIOPaHHOM TOYHOCTHIO OT 3 10 8 3HaKOB. Yem 6o/iblie 3HaYeHUe paspelleHns, Tem
6osblie Bpems cpabaTblBaHWA N0 YNPaBASIOLLEMY BXOAY.

e MOXHO M3mepATb YacToTbl A0 1 T (06bl4HO A0 1,2 TTu). Mpu paspelleHnn 8 3HaKoB
CYETYMK 3aMONHAETCA NpU curHanax 6onee 470 Mru,

[N cyMMUPYIOLWMX M3MEPEHUI CYLLECTBYIOT CAeayloLme YCA0BUA:
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BbinosHAeTCs nocaeaoBaTenbHbli nogcyet GpoHToB. MOXKHO BbiGpaTh noacyeT
NONIOXKUTENbHbIX UM OTPULATEIbHBIX GPOHTOB, 1 KOrA4a Ha aHa/I0roBOM KaHane
BbINOHAETCA 3aMyCK No GPOHTY, MOXKHO HAaCTPOUTL cpabaTbiBaHMe 3amnycKa
noAcyeTa no NoNOKMUTENBHOMY MK OTPULATENBHOMY MMMY/IbCY Ha BTOPOM
aHa/I0roBoOM KaHane.

MO3KHO BbINOAHATL noAcHeT cobbIThi bpoHTa ¢ YacToToi A0 1 Iy, (06blYHO A0
1,2 TTuy).

Mpu 3anycke noacyeTa Bpems HaCTPOMKM OTIMPAtOLLErO CUTHaMa 06bIYHO COCTaBASET
0 HC, a Bpema yaepaHua — 3,5 HC Npu MCMO/Ib30BaHMM B Ka4eCTBE MCTOYHMKA
CYMMMPOBAHUSA M UCTOYHMKA OTMMPAIOLLENO CUTHAMA OAMHAKOBbIX MPOHHMKOB.

CyYeTUMK He CUHXPOHU3MPYETCA C cucTemol cbopa AaHHbIX ocumanorpada u BbINOAHAET
noAcyeT Bceraa.

Ncnonb3oBaHMe cHeTYMKa

1 HaxkmuTe kHonKy [Analyze] AHanus.

2 HaxkmuTe KHOMKy PYHKUMM 1 BbibepuTe a1emeHT CYUETUUK.

3 YT106bl BKAOUYMTb CHETYMK, CHOBA HAXKMUTE KHOMKRY ¢YHKU,VIVI.

Mecrou IWTE C. 0B Mopor.

HaxmmnTe nporpammHyto KHoMKy MCTOUHUK 1 NOBEPHUTE PYyYKy BBOAA, YTODbI
BbIOPATb aHANOrOBbIM KaHan uan curHan CobbiTHe 3anycKa, YTOObl BKOUYNTD
bYHKLUMIO M3MEPEHUS C MOMOLLbIO CHETYMKA.

Mpu BbibOpe ncTouHWKa CobbiTHe 3anycKa (40CTyneH, Koraa yCTaHOB/IEH PEXUM
3anyckKa, OTAnYHbIN oT "®poHT") MOXKHO NPOCMaTPMBaATL CBEAEHMA O YaCTOTE
0bHapyXeHuA cobbITUi 3anycka. OBHapyKeHNEe MOXKET NPOUCXOAUTb Yalle
bakTMueckmx cobbITMIN 3anycKa B 3aBUCMMOCTM OT NOKasaTtenel BpemeHun cbopa
OA@HHbIX UK 4acTOTbl 06HOBNAEHMA ocumnnorpada. CurHan TRIG OUT nokasbiBaeT
OencTBUTeNbHOE HAaCcTyNAeHWe cobbiTuii 3anycka. CneayeT y4ecTb, YTO Lienb 3amnycKka
ocumnnorpada He byaeT npuBeaeHa B COCTOAHWE TOTOBHOCTU K CaeAytoLemy
3aMycKy, NoKa He NCTeYeT BPems BblAEPKKKN, KOTOPOe He MOXKeT ObiTb meHee 40 Hc;
NO3TOMY MaKCMMa/ibHadA 4YacToTa CoBbITUI 3aMycKa, KOTOPYHO MOMKHO MNOCYMTATD,
cocrtasnqaet 25 Mlu.

BbibpaHHbI KaHa HeobsA3aTeIbHO A0/KeH ObITb BKAOYEH (0TOOBpaKaTb CUrHaN) ANs
BbINOMIHEHWA U3MEPEHUI CYETYMKOM.
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5 HaxmuTe NporpammHyto KHomMKy Mopor aBTOHACTPOMKM, YTOObLI HACTPOUTb
aBTOMaTMYecKoe onpeaeneHne 1 yCTaHOBKY NPeaesibHoro ypoBHSA HanpasKeHMs
(3anycka) ocumnnorpadom ana BbiIbpaHHOTO aHa0rOBOro KaHasa MCTOUYHMKA.

6 HaxXmuTe nporpammHyto KHOMKy U3mepeHus 1 nosepHUTE pyyKy BBOAA, YTOOLI
BbIOPATb TUN M3MEPEHUI NS CHETYMKA.

YacroTa — KOIMYECTBO LMKAOB CUTHaNa B cekyHAy (B U, KMy, nan Mru).
MNepuop — nHTEPBAIbI BDEMEHW LIMKAOB CUTHANA.
Cymma — Kom4ecTBO CobbITUI GPOHTA B CUTHANE.

CyeTymK YyactoTbl  [11A BbINONHEHUA U3MEPEHMA HYACTOTbl U MEPUOLA HAXKMUTE NPOTPAMMHYHO KHOMKY

M nepvoga  Yucno 3HaAKOB, YTODbI YCTAHOBUTL TOYHOCTb CHETYMKA. MOXKHO BbIOpPaTh TOYHOCTb OT 3
[0 8 3HaKOB.

Yem 60/1blLe TOYHOCTb, TEM Dosble BpeMeHu TpebyeTca ans cpabaTbiBaHUA U,
COOTBETCTBEHHO, TeM 60/1blle BpeMEeHW 3aTPa4yMBaEeTCA Ha M3MepeHMs.

CyeTunKk 114 BbINOAHEHUS U3MEPEHUI CYMMMUPOBAHMA (CODBLITUI GpPOHTa) HaXMUTE
CYMMWPOBAHMA  MPOrpaMMHYHO KHOMKY OUYMCT. €Y., 4TOObl OOHYANTL CHETUMK CODObITUIA GPOHTA.

HaxkMmTe NporpammHyto KHOMKy CyMma, 4ToObl OTKPbITb MEHIO CYMMMPOBAHMA AaHHbIX
cyeTyMKa.

ITHA | CTNWPEHILLMA CHIH

e HamuTe NporpamMmHyto KHOMKy MCTOUHUK v NMOBEPHUTE PYYKy BBOAA 4R
M3MEHEeHWA aHaoroBOro KaHana, A1s KOTOPOro BbIMOJHAKTCA USMEPEHUA C
NMOMOLLIO CYETUMKA.

¢ HaxXmute NporpaMmHyto KHoMKy OTKNOHeHue cobbiTua, 4Tobbl BbIOpaTh NoacyeT
COBbITUIM NO NONOKUTENBHOMY UK OTPULATENBHOMY QPOHTY.

e Ha)mute nporpaMmmHuyto KHonKy Cpab., 4ToObl BKAOYMUTb MW BbIKIOUYNTD
cpabaTbiBaHME CcYETUMKA COObITMIA GPOHTA NO NONOKUTENBHOMY MU
oTpUUATENbHOMY YPOBHIO Ha BTOPOM aHa/lI0rOBOM KaHane.
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Koraa oyHKUmA cpabaTbiBaHWs BKAOYEHA:

a HaxkmuTe nporpaMmHyto KHOMKY MCT. OTAUP. CUTH. 1 MOBEPHUTE PYYKY BBOAA,
4TO6bI BbIOPATL @HANOrOBLIM KaHaa, KOTOPLIKN ByAeT nepefasaTb OTNUPALOLMIA
CUrHas.

BbibpaHHbI KaHan HeobsazaTeIbHO A0/KEH ObiTh BKAOYEH (0ToOBparkaTb cUrHan).

b HaxkmuTe NporpammHyto KHOMKY BbiI6opa NoaApHOCTM, 4Tobbl BbIOpaThb
cpabaTbiBaHMe cyeTYMKa cObbITMIN GPOHTA NO NMONOKUTENBHBIM AN
OTPpULATENbHBIM YPOBHAM.

YpoBeHb 3anycKka gna Bbl6paHHOI’O dHa/10roBOro KaHasna NCNoab3yeTca Ana
onpegeneHmAa NnoONAPHOCTU CUTHaNa.

304 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm
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PYyKOBO/CTBO MO 3KCM/yaTaLUmm

18 [eHepaToOp CUTHANOB

Bbibop TVMNa reHepmMpyembIX CUTHaI0B M HacTpoiika napameTtpos / 305
PenaKkTnpoBaHMe Npom3BO/bHbIX curHanos / 310

BbIBOA, CUHXPOHU3UPYIOLLMX UMMY/bCOB reHepaTopa / 317
OnpeaeneHune pacyeTHoOM Harpysku Ha Bbixoge / 318

Mcnonb3oBaHMe NOrMYeckmx NpeaycTaHOBOK reHepaTopa curHanos / 318
[ob6asneHue Wwyma B BbIBOA, reHepatopa curHana / 319

[ob6aBneHne moaynauum K BbIXOAHOMY CUrHany reHepatopa / 320
BoccTaHOBNEHME HAaCTPOEK reHepaTopa CUrHasaoB o ymonyaHuwo / 324

B ocumnnorpad BCTpOeEH reHepaTop curHanos. OH aKTUBMPYETCA C MOMOLLBIO ANLEH3INU
obHoBNeHna DSOX3WAVEGEN. C nomMoLbto reHepaTopa CUIrHa0B MOXKHO SIEeTKO
C03/aBaTb BXOAHbIE CUTHa/bI NPK NMPOBEPKE Lenu ¢ NOMOLLbIo ocuuanorpada.

Kak 1 HacTpoiku ocumnnorpada, HaCTPOMKM reHepaTopa CUrHaN0B MOXKHO COXPaHUTb U
BOCCTaHOBWTb. CM. MaBa 19, “CoxpaHeHune/s. no4Ta/Bbi30B (HACTPOMKM, IKPaHBI,
AaHHble),” Ha cTp. 327.

Bbibop T1Na reHepupyembix CUrHaN0B M HAaCTPOMKa NapaMeTpoB

1 HaxkmuTe kKHoNKy [Wave Gen] leHepaTop CUrHanoB, YToObl OTKPbITb MEH!0
reHepaTopa CUIrHa/0B M BKAOUYMTb IMOO BbIKIOYMTb BbIXO rEHEpaTopa Ha
coeamHuTene BNC Gen Out Ha MLEeBOM NaHenu.

Korpaa BK/AtOYEH BbIXO reHepaTopa CUrHanoB, roput kHomnka [Wave Gen] leHepaTtop
curHanoB. Koraa BbIXOZ reHepatopa CUrHanoB BbiK/AOYeH, KHoMka [Wave Gen]
leHepaToOp CUrHaNoOB He ropuT.

KEYSIGHT

TECHNOLOGIES
305



18 TeHepatop curHanos

Mpu NepBoHavaNbHOM BKIKYEHUKM OcLMANOrpada BbIXOA reHepaTopa CUrHanos
BCEraa BbIK/OYEH.

BbIXxoa, reHepaTopa CUrHas 0B aBTOMATUYECKM BbIK/OYAETCA, KOTAa Ha COeAMHUTENb
BNC Gen Out noaaetca 4pesmepHOe HanpsaKeHune.

2 B MeHto reHepaTopa CUIrHaN0B HaXKMMTe MPOrPaMMHYHo KHOMKy CUrHaN 1 nosepHuTe
PY4YKy BBOAA, YTOObI BbIOPATL TMM CUTHaNa.

ABTO

Kroru

ChHyc

MeaHap

MocT. Han

LWy 1.00d

KapauHansHeid cuHyc

DKENOHEHLUMANEHEIR pOCT
BKENOHEHLUHENEHEIH CNag

AHOCHIHAN

BIC. HMMEOAHC

3 B 3aBMCMMOCTU OT BblIBpaHHOTo T1Na (PopMbl) CUrHaNa NOJb3YNTECh OCTa/IbHbIMM
NPOrpamMmMHbIMM KHOMKaMM U py4KOM BBOZAA A1 HACTPOMKM XapaKTePUCTUK CUTHaNa.
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Tun curHana XapakTepuctukmn JIELEED]T \ET(R CmeLeHue
yacrot amnautyaa (BbICOKMIA
(BbICOKMIA ane,q,al-lc)1
ane,a,al-lc)1
Mpown3sonbH [na HacTpoWKM NapameTpos NPOMN3BO/ILHOIO 100 mly, — 20 mB (makc.) |[+2.50 B
bIli CUTHaNa UCNOAb3yHTe NPOrPaMMHbIe KHOMKK 12 MTIy, — 5B (makc.)
Yacrora/TouHas yactota/MNepuoa/TouHbli
nepuog, AMnautyaa/BblCOKMIA ypoBeHb 1
CmeueHune/Hun3Kuit ypoBeHb.
C NOMOLLLbIO MPOrPaMMHO KHOMKM
PepaKTupoBatb curHan onpegenvte bopmy
NPOU3BONbLHOIO curHana. Cm. “PepakTupoBaHue
NPOM3BOJIbHbIX CUTHAN0B" Ha cTpaHuue 310.
CuHycounga [ns HacTPOMKM NapameTpoB CUHYCOMAAbHOTO 100 mly, — 20 mB (makc.) |[%2.50 B
CUTHaNa UCNOoAb3yTe NPOrPaMMHbIe KHOMKK 20 MIy, — 5B (makc.)
Yacrota/TouHas yactota/MNepuoa/TouHblii
nepuoa, AMnauTyaa/BbiCOKUIA yPOBEHD U
CmelneHne/HuU3KNi1 ypoBeHb.
MpamoyronbH | InA HaCTPOWMKM NapamMeTpoB CUrHana 100 mluy, — 20 mB (makc.) |[+2.50 B
bIli npAMoYyronbHol GopmMbl UCNONb3YIHTE 10 MTIy, — 5B (makc.)
nporpaMmHble KHonKku Yacrora/TouHasn
vactota/MNepuoa/TouHblii nepuop,
AmMnantypa/BbiCOKNIA ypoBEHb,
CmeweHne/HuU3Kuit ypoBeHb 1
KoadoduumeHT 3anonHeHus.
KoaddunumeHT 3anonHeHnsa MoXKHO
perynnposaTb B npeaenax ot 20% no 80%.
MunoobpasH [ns HacTpoMKM NapameTpoB cUrHana 100 mly, — 20 mB (makc.) |[%2.50 B
bIlA nnnoobpasHoin Gopmbl UCNONb3YINTE 200 Ky, — 5B (makc.)

nporpaMmmHble KHomnKku Yacrotra/TouHasn
yactota/MNepuoa/TouHblii nepuop,
AMNAnTYAa/BbiCOKMIA ypOBEHD,
CmeleHne/HusKuit ypoeeHb 1 CUMMeETPUA.
KoadpduumeHT cummeTpun xapaktepumsyert
OTHOCUTE/IbHYIO HacCTb Nepuoaa NoBTOPeHmn
CUrHana, B Te4eHMe KOTOPOW HapacTaeT ypoBeHb
CcUrHana. 3ToT napameTp MOXHO YCTaHaBAWBaTb
B npeaenax ot 0% no 100%.
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18 TenepaTop curHanos

Tun curHana

MMnynbCHbIN

XapakTepucTukm

[ns HacTpOIKM NapameTpPoB MMMY/IbCHOTO
CUTHaa UCNOJIb3YMTE NPOrPaMMHbIE KHOMKM
Yacrora/TouHas yactota/MNepuoa/TouHbiii
nepuoa, AMnautyaa/BbiCOKMii ypOBEHb,
CmeweHne/Huskmit yposeHb 1 O4ant/TouH
HacTp AAuT.

[ONnMTeNnbHOCTb MMMYIbCOB MOYKHO PeryimpoBaThb
B npeaenax 20 Hc — (nepuog, - 20 Hc).

Awvana3oH
yacror

100 mly, —
10 MTu,

Makc.
amnautyaa

(BbICOKMIA
umnepac)®

20 mB (makc.)
— 5B (makc.)

CmelueHue
(BbICOKMIA
ane.q,al-lc)1

+2.50 B

MocToAHHOrO
TOKa

[Lns yCTaHOBKM ypOBHA NMOCTOAHHOIO
HanNPsAXXeHWA UCNOJb3yINTE NPOrPaMMHYIO
KHOMKY CmeLlteHune.

+5.00 B

LLym

[lns HaCcTPOMKM NapameTpoB CUrHaNa Wyma
MCNONb3yiTe NPOrpaMMHbIe KHOMKM
AMNAnTyaa/BbiCOKUIA ypOBEHD U
CmeueHne/Hn3Kui1 ypoBeHb.

20 mB (makc.)
— 5B (makc.)

+2.50B

CuHycomaanob
HblIl
KapauHanbHbl

n

[lna HaCTPOMKM NapameTPoB CUHYCOMAAIbHOTO
CUTHaNa UCMONb3YINTE MPOrPaMMHbIE KHOMKK
Yacrota/TouHas yactota/MNepuoa/TouHblii
nepuog, AmMnautyga n CmelueHue.

100 mly, —
1 Ml

20 mB (makc.)
— 5B (makc.)

+1.25B

DKCMNOHeHUuMa
NbHOE
HapacTaHue

[nA HacTpoWiKu NapameTpoB cUrHana
3KCMOHEHUMANbHOro HapacTaHUA UCMOb3yiTe
nporpammHble KHonku Yacrora/TouHasn
yactota/MNepuoa/TouHblii nepuop,
AMnantyaa/BbiCOKUIA ypOBEHb U
CmeueHune/HuU3Kuit ypoBeHb.

100 mly, —
5 My,

20 mB (makc.)
— 5B (makc.)

+2.50B

JKCMOHEeHUMa
NbHbIN cnag,

[ns HacTpoMKM NapameTpoB curHana
3KCMOHEHUMaNbHOIo CNaga UCnonb3ymnte
nporpammHble KHonku Yacrora/TouHas
vacrora/MNepuog/TouHblit nepuog,
AMNanTyaa/BbiCOKMNIA yPOBEHD U
CmeueHne/Hu3Knit yposeHb.

100 mly, —
5 Mry,

20 mB (makc.)
— 5B (makc.)

+2.50B

KapamoToHuy
ecKkui

[ns HacTpoiKM NnapameTpos
KapAMOTOHUYECKOTO CUrHaNa UCnonb3yiTe
nporpammHble KHonku Yacrora/TouHasn
vacrora/MNepuog/TouHblit nepuoa, Amnautyaa
1 CmeuieHume.

100 mly, —
200 Ky,

20 mB (makc.)
— 5B (makc.)

+1.258B
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Tun curHana XapakTepuctukm Anana3oH Makc. CmeweHue
yactor amnautyaa (BbICOKMIA
(BbICOKMIA ane,q,al-lc)1
umnepac)®
Mmnynbebl [ns HacTpoMKM NapameTpoB cMrHana ¢ 100 mly, — 20 mB (makc.) |[%1.25B
rayccosoi MMMNYNbCaMM rayccoBoi Gopmbl UCMONb3YITE 5 My, — 4 B (makc.)
dopmbl nporpaMmmHble KHomnKku Yacrota/TouHasn

yactota/MNepuoa/TouHblii nepuog, AMnauntyaa
1 CmeleHume.

1EC}'IM BbIXOA4HAA Harpyska coCtaBnaeTt 50 Om, 3TV 3HaYeHNA AenaTca Nononam.

Mpun HaxaTUm NPOrPaMMHOI KHOMKKM NapameTpa CUrHana OTKPbIBAETCA MEHIo A4
BblbOpa TMNa peryanposkn. Hanpnmep, MOXKHO BBOAWTb 3HAYEHUA aMIIUTYAbI U
cMeLLeHnA NMB0 3HaYeHMA BbICOKOTO M HU3KOIO YPOBHA CUTHaNa. MOXHO TaKxe
BBOAMTb 3HaYEHMA YaCTOTbl MM Nepuoaa. YTobbl BbIOPATL TUM PEryIMpoBKH,
HaXXMWTe N yAepKunBanTe NPOrpaMmmHyto KHOMKY. [oBepHUTe pyyKy BBOAA, YTOObI
YCTaHOBUTb HY}XHOE 3HayeHune.

MporpammHas KHomka HacTpoMKM No3BOAET OTKPbLITb MEHIO HACTPOEK reHepaTopa
CWUTHA/IOB, B KOTOPOM MOXHO BbINOHWTL APYr1Me HacTPOVKM NapameTpoB reHepaTopa
CUTHaNOoB.

e “BblBOA CUHXPOHU3UPYHOLLUX MMMYAbCOB reHepaTopa' Ha cTpanuue 317
e “OnpegeneHve pacyeTHOM HarpysKku Ha Bbixoge" Ha cTpaHuue 318

¢ “Ucnonb3oBaHuWe NOrMYecKMX NpefyCcTaHOBOK reHepaTopa cUrHanoB" Ha
CTpaHuLe 318

e “NlobaBneHne moaynAaLmMmn K BbIXOLHOMY CUrHany reHepaTopa" Ha cTpaHuue 320
e “lobaBneHue Wyma B BbIBOA reHepaTopa curHana" Ha ctpaHumue 319

¢ “BoCCTaHOB/IEHME HACTPOEK reHepaTopa CUrHaN0B MO YMOAYaHUI" Ha
CTpaHuLe 324
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18 TeHepatop curHanos

Pe,ﬂ,aKTl/I pOBaHMe MPon3BOJ/IbHbIX CNTHA/10B

1 Ecnu B KayecTBe TMNa CO34aBaeMOro curHana sbibpaHo MpousBonbHbINA (CM. pasaen
“BbIbOp TMMa reHepMpyemMbIX CUTHA/IOB M HACTPOWKa NapameTpoB" Ha
cTpanuue 305), HaXXMUTe NporpammMHyto KHOMKy PeaaKkTupoBaTb curHan, ytobbl
OTKPbITb MeHt0 "PesakTupoBaTtsb curHan”.

500 0usf

WMo &5 B

Wutepnonup MeTounme

Mpw OTKPbITMM MeHto "PeflakTMpoBaTh curHan" oTobpasuntcs onpeaeneHme
MMEIOLLLErocs NPOM3BOJIbHOTO CUrHaa. HanpaskeHWe 1 BpemMs, KoTopble
oTobpaskatoTcA Ha rpaduKe, ABAAIOTCA NapameTpamm orpaHmyeHna. OHW 3aBUCAT OT
MapameTPOB YacTOTbl U aMMANTY bl B IIaBHOM MEHIO reHepaTopa CUrHasoB.

2 C noMmoOLLbio MPOrPaMMHbIX KHOMOK B MeHto "PeiakTMpoBaTh cUrHan' onpeaennte
bopmMy NpomM3BOIbHOIO CUTHaNa.

MporpammHas KHoMKa OnucaHue

Co3paTb HOBbIN OTKpblBaeTca meHto "HoBbil curHan". Cm. “CosaaHue HOBbIX MPOM3BO/IbHbIX
curHanos" Ha cTpaHuue 311.

U3meHuUTb OTKpblBaeTcs MeHo "PesaKTMpoBaTb TOUKM curHana'. Cm. “PefakTupoBaHme
CyLLeCcTBYIOLMIA CYLLECTBYIOLLMX MPOU3BO/IbHbIX CUTHAN0B" Ha cTpaHuue 312.
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MporpammHasn KHoNKa OnucaHune

WHTepnonuposaTtb

Bbl6op cnoco6a NPOPUCOBKM JIMHUI MeXAY TOYKaMM NMPOU3BObHOMO CUrHaa.

Ecnu aTa GyHKLMA BKAKOYEHA, IMHUM MEKAY TOYKaMM NPOPUCOBLIBAIOTCA B peaKTope
CUTrHANO0B. YPOBHU HaMpPAXKeHUA N3MEHAIOTCA IMHENHO MeXAy COCeaHUMM TOUKAMMU.
Ecnu aTa GyHKLMA OTKAIOYEH], BCe CETMEHTbI IMHWUM B PeaaKkTope CUrHaios byayT
rOPM30HTaNbHbIMM. YPOBEHb HAMPSKEHWA OAHOWM TOUKM COXPaHAETCA A0 CledytoLien
TOYKM.

UCTOYHUK

BbI6oOp aHaN0roBOro KaHasna Uan ONOPHOTO CUTHaNa AN1A 3aXBaTa M COXPAHEHUA B
NPOM3BO/bHbIN cUrHan. Cm. “CoxpaHeHune Apyrux CUrHanoB B MPOU3BO/bHbIN
curHan" Ha ctpaHuue 316.

NPOU3BOJbHbIN

CoxpaHUTb UCTOYHUK B 3axsar Bbl6paHHOI’O UCTOYHWMKA NPON3BOSIBHOIO CUrHala U ero KonnposaHne B

NPOW3BONbHbIN cUrHan. Cm. “CoxpaHeHune ApYrux CUrHanoB B MPOU3BO/bHbIN
curHan" Ha cTpaHuue 316.

MoskHO ncrnonb3osaTb KHomMKy [Save/Recall] CoxpaHeHune/Bbi30B 1 meHIO 415
COXpPaHEeHUA MPON3BOJIbHbIX CUTHAJIOB B O4HO M3 YeTblpex BHYTPEHHUX MeCT XpaHeHusA
unu Ha USB-HakonuTenb, Nno3gHee Ux MOXKHO BOCCTAaHOBUTb. Cm. “CoxpaHeHune
NpPOM3BO/IbHbIX CUTHaN0B" Ha cTpaHuue 335 1 “BoccTaHoBNEHME MPOU3BO/IbHbIX
curHanos" Ha ctpaHuue 340.

Co3fgaHue HOBbIX NPON3BOJ/IbHbIX CUTHA/10B

HaxmunTe Co3paTb HOBbIA B MeHIO "PeakTMpoBaTb CMIrHaN", 4TOObI OTKPbITE MEHIO
"HoBbI curHan".

W "HoBeIA curian”
1

Mpur. W penakT

[na co3gaHms HOBOroO MPOM3BO/ILHOMO CUrHaNa BbIMOAHNUTE Ceaytoline AenNCcTBuUS.

1 B meHto "HoBbil curHan" Haxkmute UCXoaHble TOUKMU, 3aTEM C MOMOLLbIO PYYKM
BBO/A BbIGEpPUTE NCXOAHOE KONMYECTBO TOYEK B HOBOM CUTHaNE.

HoBbI cUrHaN ByaeT MMeTb NPAMOYTo/bHYI0 GOPMY C yKa3aHHbIM KOIMYECTBOM
Toyek. Toukm ByayT pacnpeneneHbl PaBHOMEPHO Mo Nepuoay BpeMeH!.

2 HaxmuTe nporpammHyto KHomky Yacrora/TouHas yacrora/Mepuog/TouHblii
nepmoa, 415 YCTaHOBKM NMOrPaHMYHOrO NapameTpa nepmuoaa BpemeHu (4actota
NOBTOPEHMA) MPON3BOILHOMO CUrHANA.
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3 Mcnonb3yiTe NporpaMmmHbie KHOMKM AMNAUTYAa/BbICOKUIA ypOBEHDb U
CmeleHne/HU3KKIA ypoBEHb [1A YCTaHOBKM NOrpaHMYHOIo napamertpa
HanpAXeHuA NPON3BOIbHOIO CUrHaNa.

4 Ecnv Bce HaCTpOlﬁKVI BbINO/IHEHbI M MOXHO CO34aTb HOBbIM ﬂpOMBBOﬂbeIIﬁ CUrHan,
Haxxkmute NMPUMEHUTb U OTpefaKTUPOBATD.

Mpwn co3gaHnm HOBOro NPOM3BOJILHOIO CUTHANA MMeEOLLeeca onpeaesieHne
NPOW3BO/ILHOIO CUrHana byaet 3ameHeHO HOBbIM. ObpaTUTe BHUMAHWE, YTO
MOXHO 1cnonb3osaTb KHOMKY [Save/Recall] CoxpaHeHue/BbI30B 1 MeHi0 Ans
COXpPaHEeHMA NPON3BOAbHbIX CUTHAN0B B OAHO U3 YeTbipex BHYTPEHHUX MecCT
XpaHeHuAa nan Ha USB-HakonuTenb, Nno3gHee X MOXKHO BOCCTaHOBUTbL. Cm.
“CoxpaHeHune Npom3Bo/IbHbIX CUTHA0B" Ha cTpaHuue 335 1 “BoccTaHoBneHne
NPOWn3BO/IbHbIX CUrHanoB" Ha cTpaHuue 340.

HoBbIlh curHan byaeT co3aaH, M OTKPOEeTCs MeHto "PelakTMpoBaTh TOYKM CUrHana'.
CM. “PepaKTUpOBaHME CYLLECTBYOLLMX NPOU3BO/IbHBIX CUrHaNoB" Ha cTpaHuue 312.

ObpaTtnTe BHUMAHWE, YTO MOXKHO TaKKe co34aTb HOBbIM MPON3BO/bHbIN CUTHA,
COXpaHuB apyroi curHan. Cm. “CoxpaHeHune gpyrux CUrHasoB B NPOWU3BO/bHbIN
curHan" Ha ctpaHuue 316.

Pe,EI,aKTl/IpOBaHl/Ie CywecCTBYHOWNX MPON3BOJ/IbHbIX CMTHA/10B

PepaktnpoBaHue  YTo6bl BbIOpPATh TOUKY, KOCHUTECH MM BbIMOHUTE NEpPETacKMBaHWE Ha MOJTHOM
CYLLECTBYIOLWMX  M300paxKeHUn curHasa BBepxy:
CUrHaNoB ¢
NOMOLLbIO
CEHCOpPHOro
ancnnesn

| Editor

[na TOYHOrO YKa3aHWsA TOYKM KOCHUTECH CTPEIKK A1A Nepexoaa K npeablayuen nan
cnenyoLlen Touke:
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arrn Editor

YTo6bl OTPEryAInpoBaTh 3HA4YEHWE TOUYKM, NepeTaLLMTe MapKep YPOBHA HaNpaKeHUs
BBEPX UM BHU3:

forrm Editar

YT06bI Bbl6paTb obnacTb TOYEK, BbIMONIHNTE XeCT NepeTacknBaHMA Yepe3 BepXHI Nan
HWXHIOK 4YaCTb OTO6pa)KeHMﬂ CUrHana:
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[na TOYHOWN peryanpoBKM Bbibopa 061acT (MK ANs OTMEHbI Bbibopa) KOCHUTECH
BK/IA[IKM PeAaKTMPOBaHMA 1 MCNONb3YINTe CpeacTsa ynpasneHus BoibpaHHaa obnactb:

[NA BbINONHEHMA ONepaLmMil C TOYKaMM KOCHWUTECh PacKpblBaoLLEroCca CrMcKa
Onepauus, 8bibepuTe onepaumio 1 UCNoAb3yINTe CPeACTBa YyNPaBAeHUA 415 BbIOPaHHOM
onepaumu:

¢ BbibpaHHble 06/1aCTM ToUeK MOKHO Bbipe3aTtb/Konuposatb B 6ydep obmeHa 1
BcTaBuTb VX Kyaa-1nMbo 13 Hero.

ToukM 13 bydepa obMeHa MOKHO BCTaBAATb B HaYasle, B KOHLLE, B MECTOMOIOKEHUN
Kypcopa (TekyLian BbibpaHHan TOUKa), a TaKKe MOKHO 3aMEHUTb BbIBPaHHYI0
06/1acTb TOYeK.

¢ MOXHO BcTaBUTb HOBbIE@ TOYKM.

MOXHO YKa3aTb YMC/I0 HOBbIX TOYEK W HANPAXKEHNE A/IA HUX.
¢ MOoXXHO 3aMeHUTb BbIbpaHHY0 06/1aCTb TOUEK HOBbIMM TOUKAMM.

¢ MOoKHO YaanuTb BbI6paHHy0 061acTb TOYEK.
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YT106bI NEpeMeLLaTbCA Mo NPOU3BOBHOMY CUTHAAY (M BbIOMPATb TOUKM), NepeTawmuTe
MapKep BblIbopa TOUYEK BNEBO MM BNPABO B 06/1aCTM OTOBPaXKeHUA:

PesaktMpoBaHue  YTOObl OTKPbITL MeHIO "PeakTMpoBaTb TOYKM CUTHaNA", HaXXMKUTE KHOMKY U3MEHUTb
CYLLECTBYHOLMX  CYLLECTBYIOLMIA B MeHIO "PegaKkTMpoBaTh CUrHaN" UAN HaXKMUTE KHOMKY
curHanos ¢ MpUMEHUTb U PefaKTUPOBaATb NPU CO34aHMN HOBOTO NMPOU3BO/IbHOMO CUTHaNa.
NMOMOLLbIO
NPOrPamMHbIX
KHOMOK

BHOMO CMrHana

BoTaeguTte ¢ YOanuTE ToUkKY

YCcTaHOBKa 3HAYEH MM HanpAaxXeHna anAa To4ek

1 HaxmuTe Homep TOYKM, 3aTEM C MOMOLLbIO PYYKM BBOAA BbibepUTe TOUKY, 414
KOTOPOM ceayeT YyCTaHOBUTb 3HAYEHME HaMPAKEHUS.
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2 HaxmuTe HanpsaxXeHue, a 3aTeM NOBEPHUTE PyYKY BBOAA, YTOObI YCTAaHOBUTb
3HAYEeHWEe HaNPAXKEHMA ANA TOUKMN.
BcTtaBKa To4kM

1 HaxkmmTe Homep TOUKM, 3aTEM C MOMOLLBIO PYYKM BBOAA BbibEpHTE TOUKY, Noc/e
KOTOpOW cneayeT BCTaBUTb HOBYIO TOYKY.

2 HaxmuTte BCTaBUTb TOUKY.

PacnonoxeHune Bcex ToveK 6y,c|,eT OTKOPPEKTMPOBAHO A/1A4 COXPaHEHNA OAMHAKOBbLIX
BPEMEHHbIX MPOMEXKYTKOB MeXay HUMN.

YaoaneHue To4KM

1 HaxmuTe Homep TOUYKM, 3aTeM C MOMOLLbIO PYYKM BBOAA BbIBEpPUTE TOUKY, KOTOPYHO
cnenyet yoanauThb.

2 HaxmuTe Yaanutb TOUKY.

PacnonoxeHne Bcex Touek byaeT OTKOPPEKTUPOBAHO A/1A COXPaHEHMA OAMHAKOBbIX
BPEMEHHbIX MPOMEXKYTKOB MEXKIY HUMM.

COXpaHeHl/le APYTNX CMTHa/10B B I'IpOl/IBBOfIbeIVI CHNrHan

YT106bl OTKPBITL MeHI0 "PeakTMpoBaTh CUrHaN", HaxkmuTe PegaKkTMpoBaTb CUTHanN B
rNaBHOM MEHI0 reHepaTopa CUrHaNoB.

CHrHan"

MMEHDLLL Wutepnonup MeTounme

-

CoxpaHeHWe Apyroro curHana B I'IpOl/I3BO/'IbeIl\/‘I CUrHan

1 HaxmuTe UCTOUYHMK, 3aTEM NOBEPHUTE PYYKy BBOAA /1A BbIGOPa aHaN0roBoro
KaHana, MaTeMatnyeckon GyHKLMM UM TOYKKM OTCYEeTa, COOTBETCTBYHOLLMIA CUTHAN
KOTOPOW cieflyeT COXPaHUTb.

2 Hakmute COXpaHUTb UCTOUHUK B NPOU3BO/IbHDIMNA.
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Mpwn co3gaHnM HOBOroO NPOM3BOJILHOIO CUTHANA MMeEOLLEeEcA onpeaesieHne
NPOM3BO/ILHOIO CUrHaNa byaeT 3ameHeHO HoBbIM. OBpaTnUTe BHUMaHUE, YTO
MOXHO Mcnonb3osaTb KHOMKY [Save/Recall] CoxpaHeHue/BbI30B 1 MeHi0 Ans
COXPaHEeHMA NPOU3BObHbIX CUTHANO0B B OAHO U3 YeTblipex BHYTPEHHUX MeCT
XpaHeHuAa nan Ha USB-HakonuTenb, Nno3gHee X MOXHO BOCCTaHOBUTbL. Cm.
“CoxpaHeHune Npon3BoJIbHbIX CUTHA0B" Ha cTpaHuue 335 1 “BoccTaHoBneHKne
NpPoKn3BOJ/IbHbIX CUrHanoB" Ha cTpaHuue 340.

CurHan UCToYHMKa byaeT npopekeH Ha 8192 (MaKCMMyM) MAM MeHee ToYek
NPOW3BO/ILHOTO CUrHaNa.

Ecau yactoTa u/vnm HanpsskeHne CUrHaaa UCTOYHMKA NPEBbILLA0T BO3SMOXKHOCTM
reHepaTopa CMrHana, MPou3BO/IbHbIN CUrHan byaeT orpaHUYeH B COOTBETCTBUM C
BO3MOMHOCTAMM reHepaTopa curHana. Hanpumep, curHan 20 MLy, coXxpaHeHHbIV B
KayecTBe NPOM3BOJIbHOTO CUTHaNA, CTaHET curHanom 12 Mru,.

BbIBOA, CUHXPOHU3UPYHOLWMX MMMNYNbCOB reHepaTopa

1 Ecnu meHto reHepaTopa CUrHAN0B Ha NPOrPaMMHBbIX KHOMKax He oTobpakaeTcs,
HaxXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B MeHto reHepaTopa CUIrHaI0B HaXMMUTe NPOrpaMMmHyto KHonky HacTpoiiku.

3 B MeHto HaCcTpOeK reHepaTopa CUrHa 0B HaXMMUTE NPOrPaMMHYIO KHOMKY BbIxogHOM
CUrHan 3anycka v NoBepHUTe py4YKky BBoAa 415 Bbibopa CUHXPOHU3UPYIOLWMIA
MMNYNbC reHepaTopa.
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Tun curHana XapaKTepucTUKN CMHXPOHU3UPYIOLLLEro CUTHaNA

Bce curHanbl, Kpome | NMonoxkutenbHbii Mnynsc TTL, KOTOPbI BO3SHUKAET, KOrAa YPOBEHb

curHana CWUTHana NoAHUMETCA BbllEe HYAA (MK 3HAYEHUA CMELLEeHNA No
NOCTOAHHOTO TOKa, NOCTOAHHOMY TOKY).

wyma v

KapAMOTOHUYECKOTO

curHana

CWrHan nocToAHHOro | -
TOKa, Wyma u
KapAMOTOHUYECKUIA
curHan

OnpeaeneHune pacyeTHOW Harpy3KM Ha BbIXxoae

1 Ecnu meHto reHepaTopa CUrHaA0B Ha NPOrPaMMHbIX KHOMKax He oTobpaskaeTcs,
HaXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B meH!o reHepaTopa CUrHa 0B HaXKMUTE NPOrpaMMHyto KHOMKY HacTpoiku.

3 B MeH!0 HacTPOEK reHepaTopa CUTHaI0B HaXKMUTE MPOTrPaMMHYHO KHOMKY BbixogHas
HarpyskKa 1 NoBepHUTE PyYKy BBOZA, YTOObLI BbIOPATh OAMH U3 CeayoLMNX
napameTpos.

50 Om

BbiCOKMii MmnegaHc
BbIXOAHOM MMMeAaHC BbIXOAHOrO CUrHana reHepaTopa Ha pasbeme BNC ¢puKcmpoBsaH u
cocTasaneT 50 Om. Tem He meHee, Npu BbIBOpe Harpy3KM Ha BbIXO4e reHepaTtop

CUrHA/I0B MOXET 0TOOPa3sUTb NPaBU/IbHbIE 3HAYEHMA YPOBHEN aMMINTYAbl U CMELLLeHNA
0N PaCYeTHOW HarpysKku Ha Bbixoae.

Ecnun dakTMYeCcKMin MneaaHe Harpysky OTIMYAETCS OT BbIDPaHHOMO 3HaYeHus,
oTobpakaemble YPOBHM aMMIUTYAbl M CMeLLeHna ByayT HenpasuabHbIMM.

icnonb3oBaHMe NOrMYeCcKmUxX NpeaycTaHOBOK reHepaTopa CUrHanoB

C NOMOLLbIO OTUYECKMX NPEayCTaHOBOK MOXHO SIeTKO HAaCTPOWUTb YPOBHM BbIXOAHOMO
HanpsxeHma — TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5 B) naun coemectnmsle ¢ ECL
HW3KWI 1 BbICOKMIA YPOBHM.
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1 Ecnu meHto reHepaTopa CUrHaA0B Ha NPOrPaMMHbIX KHOMKax He oTobpaskaeTcs,
HaXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B meH!o reHepaTopa CUrHa 0B HaXKMUTE NPOrpaMMHYto KHOMKY HacTpoiku.

B MeHto HaCTpoeK reHepaTopa CUrHAN0B HaXKMUTE MPOrPaMMHYIO0 KHOMKY
Jlornueckue npepycTaHOBKM.

4 B meH0 NpeayCcTaHOBKM I0MMYECKMX YPOBHEW reHepaTopa CUrHaioB, HaskMmTe oaHy
M3 NPOrpaMMHbIX KHOMOK A1 33aH1A HU3KOTO 1 BbICOKOTO YPOBHEN HanpsaKeHns
CUTHa/I0B reHepaTopa SIOTMYECKM COBMECTUMbIM YPOBHAM.

MporpammHan KHOMKa (noruyeckme Hu3Kuii yposeHb BbICOKMi1 ypoBEHDb

YPOBHM)

TTL 0B +5 B (111 BbICOKMIA
YPOBEHb, COBMECTUMbIN
c TTL, ecnu goctmkeHue
3HavyeHuA +5 B

HEBO3MOXHO)
CMOS (5,0 B) 0B +5B
CMOS (3,3 B) 0B +3.3B
CMOS (2,5 B) 0B +2.5B
ECL -1.7B -09B

[obasneHue Wyma B BbIBOA reHepaTopa CMrHana

1 Ec/v MeHto reHepaTopa CUrHaJ 08 Ha NPOrPaMMHbIX KHOMKax He oTobparkaeTcs,
HaxXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B meH!o reHepaTopa CUrHa 0B HaXKMUTE NPOrpaMMHYto KHOMKY HacTpoikum.

3 B MeH!0 HaCTPOEK reHepaTopa CUIrHaN0B HaXXMMTe NPOrPammHyto KHoMKy [lo6aBuTb
WYM ¥ NOBEPHUTE PyYKy BBOAA 415 BbI6OPa KoMuecTsa 6e/10ro Lyma, KoTopoe
cnenyet 106aBUTL B BbIBOA reHepaTopa CUrHaslos.

Ob6patute BHUMaHWe, YTo f0baBNEHWE WYMOB BUAET Ha 3amyCcK Mo GPOHTY MCTOUHMKA
reHepaTopa curHanoB (cm. “3anyck no GpoHTy" Ha cTpaHuue 180), a TakKe Ha
BbIXOZHOW CUTHA/ CUHXPOMMIY/IbCa reHepaTopa CUrHaa0B (KOTOPbIA MOXeT BbiTb
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oTnpas/aeH Ha pasbem TRIG OUT, cm. “HacTpolika uctouHuka ans pasbema TRIG OUT Ha
3aaHel naHenn" Ha cTpaHuue 359). 3To BbI3BAHO TEM, YTO KOMMapaTOp 3anycKa
pPacnoNoXeH Nnocse MCTOYHMKA LWYMa.

[obaBneHne moaynsLUMnM K BbIXOAHOMY CUTHaNy reHepaTopa

Moaynauma — 70 U3MEHEeHWe 3HaYalbHOro CUIrHaAa HecyLLen 4acToTbl B COOTBETCTBUM
C aMNAUTYI0M BTOPOro, MOAYAMPYIOLWEro, curHana. Tun moaynaummn (AM, FM mnnum FSK)
YKa3blBaeT Ha TO, KakMM 06pa3omM M3MEHAETCA CUIHAN HecyLel YacToTbl.

Moy nmpoBaHHble CUIHaNbl 4OCTYNHbI Ha Bbixoae WaveGenl.
YT106bl BKAHOYMTH M HACTPOUTL MOAYAALMIO BbIXOAHOMO CUrHaNa reHepaTopa, BbINOAHUTE
cneayroulee.

1 Ecam meHwo reHepaTtopa CUrHaioB Ha NPOrpamMmHbIX KHOMKax He OTO6pa>KaETCF|,
HaxmuTe KHonky [Wave Gen] feHepaTop curHanos.

2 B MeHt0 reHepaTopa CUrHa 0B HaXKMUTE MPOrpaMMHYH0 KHOMKY HacTponku.

3 HaXmuTe B MeHI0 HaCTPOMKM reHepaTopa CMrHaN0B NPOrPaMMHYIO KHOMKY
Mogpaynauma.

4 B MeH0 MOAYALMKN TeHEPATOPa CUMHA/IOB BbIMOJIHUTE Ceaytolwme AeUCTBIS.

Da CUrHanoe

Tun

Abd

HaxmuTte nporpammHyto KHonky Mogynauma, YTobbl BKAOUYNTD MM BbIKMOUYUTD
MOZY/TMPOBAHHbIN BbIXOAHOW CUrHa/ reHepaTopa.

BKOUMTL MOAYNALMIO CUTHANA FreHepaTopa MOXKHO A8 BCeX TUMNOB QYHKLUMNA,
KpOME CMTHaN0B NMPOU3BOJIbHOM, MPAMOYrO/IbHOM, UMMY/IbCHON GOPMbI,
NMOCTOAHHOIO TOKa, WyMa U MMMYbCOB rayccoBom GpopMbi.

Ha)munTe nporpammHyto KHOMKy TN 1, NOBEPHYB PYYKy BBOAA, BbibEpUTE OAMH
M3 CAeaytolLmx TUNOB MOAYNALMM.

AmnnutygHaa mogynaumua (AM) — usmeHeHvne amnanTyabl M3Ha4Ya bHOro
CUrHaNa HecyLlen YacToTbl B COOTBETCTBMU C aMMANTYA0M MOAYAMPYIOLLErO
curHana. Cm. “Hactpoiika amnauTyaHon mogynaumm (AM)" Ha cTpaHuue 321.
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YactoTHasa mogynauma (FM) — nsmeHeHme 4acToTbl M3HaYaNbHOro CurHana
HecyLLen 4acToTbl B COOTBETCTBMM C aMNANUTYA0M MOAYNMPYHIOLLEro CUrHaa.
Cm. “HacTpolika yactoTHol moaynsaumm (FM)" Ha cTpaHuue 322.

MaHunynauua cagurom yactotbl (FSK) — "cmeleHne" 4acToTbl BbIXOAHOMO
CUrHana B AManasoHe MeX/y ero Ha4yabHOM HecyLlei 4YacToTon 1 "JyacToTon
cKayka'" npwu yKkasaHHon ckopoctu FSK. CkopocTbto FSK onpeaenserca
UMPPOBOMN MPAMOYFO/bHbIN MOAYAUPYOWMA curHan. Cm. “HacTpoiika
MaHUNynaummn casurom Yyactotbl (FSK)" Ha cTpaHuue 323.

HacTtpolika amnantyaHon moaynaumm (AM)
B meHo moaynaumm reHepatopa curHanos ([Wave Gen] lfeHepaTtop curHanos >
HacTpoiiku > Mogynauma) BbinoHUTe cieaytolime AeNCTBUS.

1 HaxmuTe nporpammHyto KHomnky Tun 1, NoBepPHYB PyYKy BBOAA, BbIOEPUTE 3/1EMEHT
AmnnutygHaa mogynauua (AM).

2 HakmuTe NporpammHyto KHOMKy CUrHan v, NoBepHYB Py4Ky BBOAA, Bbibepute dopmy
MOZY/IMPYIOLLETO CUTHANa.

CUHYCOMAHDbIN
MNpAamoyronbHbli
MunoobpasHbliii
Ecnv BbIGpaTh curHan nMnoo6bpasHoi Gopmbl, TO 0TOBPA3UTCA MPOrpamMmmHas KHOMKa

CMMMeTPUA, C MOMOLLIbIO KOTOPOM MOXHO YKa3aTb, B TEYEHME KaKoro BpeMeHu B
pamKax LiMKAa NPOMCXOaMT HapacTaHme curHana.

3 Haxmute nporpammHyto KHonky Yact AM 1, NOBepHYB pyYKy BBOAA, YKaXMTE
4YacTOTy MOAY/IMPYIOLLLErO CUTHana.

4 HaxmuTe nporpammHyto KHonky M. AM 1, noBepHYB PyYKy BBOAA, YKaXKMUTE
BE/IMYNHY aMNANTYAHOM MOAYNALMMN.

rnybuHa AM 0603Ha4aeT Ty YacTb AMana3oHa amnauTy, KoTopas MCNob3yeTca Npu
MoaynAumMn. Hanpmumep, 3HadeHne rnybuHbl 80% Bbi3blBAaET MU3MEHEHWE aMMIUTY b
BbIXOAHOro curHana ¢ 10 go 90% (90% — 10% = 80%) HauyasbHON aMNANUTYAbl, TaK Kak
cama aMnanTya MOLYAMPYIOWErO CUTHaAa MEHAETCA OT CBOEro MMHUMA/IbHOTO A0

MaKCMMaIbHOrO 3HaYeHMA.

Ha npvBeaeHHOM Aanee M306paxKeHMn aKkpaHa NokasaHa moaynaums AM
CMHYCOMAANbHOTO CUIHaNa € Hecyllel YactoTon 100 Ky,

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 321



18 TeHepatop curHanos

322

CUrHanoe

CurHan
Muna

HacTpoiKka YacTtoTHOM moaynaumm (FM)

B meHo moaynaumm reHepatopa curHanos ([Wave Gen] leHepaTtop curHanos >
HacTpoiiku > Mogynauma) BbinoHUTe creaytolime AeNCTBUS.

1

HaxmuTe nporpammHyto KHOMKy TUA 1, MOBEPHYB PYYKy BBOAA, BbiDEpUTE 31eMEHT
YacroTHas moaynauua (FM).

HaxmuTe nporpammuyto KHonky CUrHaA 1, MOBEPHYB PYYKY BBOAA, Bbibepunte dopmy
MOZY/MPYIOLLETO CUrHaNa.

CUHYCOUAHDbIN
MpAamoyronbHbIi
NunoobpasHbiit
Ecan BbIBpaTh cMrHan nunoobpasHoit Gopmbl, TO 0TOBpa3MTCA NporpammHasn KHoMKa

CummeTpuma, C NOMOLLbIO KOTOpOlZ MOXHO YKa3aTb, B Te4eHWe KaKoro spemeHun B
PamMmKaXx UnKna nponcxognT HapacCtaHMe CUrHana.

HaxmuTe nporpammHyto KHonky Yact FM 1, noBepHyB pyyKy BBOAA, YKaxKuTe
4acToTy MOAY/UPYIOLLETO CUrHaNA.

Haxkmute nporpaMmHyto KHonKky OTKAOH. FM 1, noBepHYB py4Ky BBOZQ, YKaxuTe
3HaYeHMe OTKNOHEHWA YaCcTOTbl OT HeCyLLEen YaCcTOTbl M3HAYaIbHOTO CUTHaNa.
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MpyY MakCUMaIbHOW aMMINTYAE MOAYMPYIOLLErO CUTHaNA 3HAYEHME YacToTbl
BbIXOAHOrO CUrHaAa PaBHO CYMME 3HAYeHMI HecyLLen YacToTbl CUrHaNa U BEIUYMHbI
OTK/IOHEHMA, @ NPV MUHMMa/bHOM — MX PA3HOCTY.

OTKNOHEHME YAaCTOTbl HE MOXKET npesblilWaTb 3Ha4YeHMe HavyabHOM HecyLLJ‘eVI 4aCTOTbl
CUTrHana.

K ToMy e, Cymma 3Ha4YeHMN HavyaibHOM HeCyLLel YacTOTbl CUTHa/ a U OTKIOHEHUS
YacTOTbl 10/1KHA BbITb MEHbLLIE MW PaBHA MaKCMMalbHOMY 3HaYeHMI0 YacToTbl
BbIOpaHHOM PYHKLMM reHepaTopa curHanos natoc 100 Ky,

Ha npuBefeHHOM fAanee n306parkeHnM sKpaHa NokasaHa moaynaumsa FM
CMHYCOMAANBHOIO CUrHana ¢ Hecyuler Yyactoton 100 Kly,

Kromm

,Ell-‘lZT-EHL[I-\DHH:lH haboTa pLieHa.

Da CUrHanoe

Curnan

HacTpoika maHunynsaumm casmurom 4actoTbl (FSK)
B meHto moaynaumm reHepatopa curHanos ([Wave Gen] leHepaTop curHanos >
HacTpoiiku > Mogynauma) sbinoHWTE cieaytolime AeUCTBuS.

1 HaxkmuTe Nnporpammuyto KHomky Tun 1, NoBEpHYB PyYKy BBOAA, BbibepuTe anemeHT
MaHunynauua capurom Yactotbl (FSK).

2 HaXmuTe NporpammHyto KHOMKY YacT cKayKa 1, MOBEPHYB PYYKY BBOAA, YKaXKUTE
"yacToTy cKkauka".
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MpowusonaeT "cmelleHne" 4acToTbl BbIXOAHOTO CUTHaNa B AMana3oHe MeXay ero
Haya/IbHOW HeCyLen YacToToM 1 AaHHOK "4acToToM cKayka'.

3 Haxmute nporpammHyto KHonky CKop FSK 1, noBepHyB pyyKy BBOAA, YKaXKuUTe
CKOPOCTb "cMellleHNs" 4acToTbl BbIXOAHOrO CUrHana.

CkopocTbto FSK onpeaensetca UndpoBOiM NPAMOYTOAbHbIM MOAYANPYIOWLMIA CUTHAA.

Ha nprBeaeHHOM Aanee M30bpakeHMM sKkpaHa NokasaHa moaynaums FSK
CMHYCOMAAaNbHOTO CUIHaNa ¢ Hecyllen YactoTon 100 Ky,

TOPE CMIHANDE
Tun
FSk

BoccTaHOB/IEHME HACTPOEK reHepaTopa CUrHa 0B Mo YMOAYaHMIO

1 Ec/v MeHto reHepaTopa CUrHaa0B Ha NMPOrPaMmMHbIX KHOMKax He oTobpaskaercs,
HaxmuTe KHonky [Wave Gen] leHep. curHanos.

2 B meHI0 reHepaTopa CUrHa 08 HaXKMMUTE NMPOrpaMMHYI0 KHOMKY HacTpoiku.

3 B MeHto reHepaTopa CUIrHAI0B HaXMMUTE NPOrpaMMHyto KHonKy HacTpoiiku
reHep.CUrHa0B Mo YMONYaHMUIO.
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3aBO/CKME HAaCTPOMKM reHepaTopa CUrHan0B (CMHyconaanbHan BOHa 4acTOTOM
1 Klu, napHbI umnynbe 500 mB, cmelleHne O B, BbICOKM MMNedaHC Harpy3Kku Ha
BbIxoAe) 6yayT BOCCTAaHOBEHbI.
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19 CoxpaHeHune/an.
noyTa/Bbl30B (HACTPOMNKM,
3KpaHbl, AaHHbIE)

CoxpaHeHue HacTpoek, M306parkeHnin aucnaes uam aaHHbix / 328

OTnpaBKa HaCTPOEK, 306parkeHUit IKpaHa UK JaHHbIX N0 31EeKTPOHHOM noute / 337
BoccTaHoBneHWe GpaitnoB HAaCTPOMKKU, Macku UAK AaHHbix / 338

BoccTaHoBAEHME HAacTPOEK No ymondanuio / 341

BbinonHeHune 6e3onacHom ounctkm / 341

HacTpoWiku ocumnnorpada, onopHbie CUrHasbl U Gaitsibl MacKku MOXKHO COXPaHWUTb BO
BHYTPEHHEW NaMATK yCTPOMCTBa MM Ha USB-Hakonutene Ana nocneaytoliero
BOCCTaHOB/IEHMA. MOXHO TaKKe BOCCTaHOBWTb 3aBOACKME HAaCTPOMKM NO YMONHAHMIO.

CoxpaHATb M306parKeHUs 3KpaHoB ocumanorpada Ha USB-Hakonutene MoXHO B
dopmaTe BMP mnm PNG.

CobpaHHble AaHHble CUTHAI0B MOYKHO COXPaHATb Ha USB-HakonuTene B daline co
3HaYeHMAMM, pasaeneHHbiMM 3anaTbiMm (CSV), a Takske B dopmaTe ASCII XY 1 ABOMYHOM
dopmate (BIN).

Nto6oit dalin, KOTOPbIM MOMKHO COXPaHWUTbL Ha HocuTene USB, MOXKHO TaKKe OTnpaBaaTh
MO CETW C MOMOLLbIO 3NEKTPOHHOM NOYTHI.

TakKKe umeeTca KomaHaa 6e30nacHoM OYNCTKM BCEW SHEPrOHE3aBUCUMON BHYTPEHHEN
namat ocuuanorpada.

KEYSIGHT

TECHNOLOGIES
327
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CoxpaHeHKne HaCTPoeK, n30bparkeHnn AMCnaena NN AaHHbIX

328

1 HasxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi3os.
2 B meHto "CoxpaHeHune/Bbi3os" Haxkmute CoxpaHeHue.

3 B meHto "CoxpaHeHure oCUMAN0rPaMMbl U HAaCTPOMKK" Haxkmute dopmar u
NMOBEPHUTE PYYKY BBOAA, YTOObLI BbIOpaTh TUN dalina, KOTOPbIN HYKHO COXPaHUTb.

Hacrpoiika (*.scp) — HacTpoiKM BpemMeHHOI pa3BePTKU, YyBCTBUTEIBHOCTU MO
BEPTMKANM, PEXMMA 3aMyCKa, YPOBHA 3aMyCKa, U3MEPEHUA, KypCOpOB U
MaTeMaTU4ecknx GyHKUMIM, onpeaensatowme napameTpbl BbINOJAHEHMSA
ocunnnorpadom KOHKpPeTHOro nameperusa. Cm. “CoxpaHeHune dainos
HacTpoMKK" Ha cTpaHuue 329.

8-6uUTHOEe pacTpoBoe n3obparkeHue (*.bmp) — nonHoe nsobpaxkeHne aucnies B
pacTpoBom dopmaTe C ynpoLLeHHOM (8-6UTHON) LUBeToBOM cxemoi. Cm.
“CoxpaHeHue dpaiinos nsobpaxkeHuin B popmate BMP nnm PNG" Ha

cTpanuue 330.

24-6uTHOe pacTpoBoe usobpaxkenue (*.bmp) — nonHoe nsobpakeHne ancnnen
B pacTpoBOoM dopmaTte ¢ 24-6UTHOWM LBeTOBOM cxemoit. Cm. “CoxpaHeHue dalinos
nsobparxkeHuit B popmate BMP nam PNG" Ha cTpaHmue 330.

24-6utHoe nsobpaxkeHue (*.png) — nonHoe n3obparkeHme amucnnea 8 popmate
PNG c 24-6UTHOM LUBETOBOM CXEMOW C MUCMO/Ib30BAHMEM CKaTKA He3 NoTepsb.
Pasmep 3TMx $ainaoB 3HAYUTENBHO MEHbLLIE MO CpaBHEHMIO ¢ dopmaTom BMP. Cm.
“CoxpaHeHue dainos nsobpaxkeHnin B popmate BMP nnm PNG" Ha

cTpaHuLe 330.

DaHHble CSV (*.csv) — coxpaHeHme cMrHanoB BCcex 0TOOpaXKaemMblx KaHan0B U
MaTeMaTUYeCKnx GYHKLUMIM B daliie co 3HaYeHUAMM, Pa3aeNeHHbIMM 3anATbIMU.
31oT dopmaT NoAXOANT A/1A aHaU3a NEKTPOHHbIX Tabamu. Cm. “CoxpaHeHune
daiinos gaHHbIx B popmate CSV, ASCIl XY unum BIN" Ha cTpaHumue 331.

DanHblie XY ASCII (*.csv) — coxpaHeHne CUrHaA0B Kaxaoro oTobparkaemoro
KaHana B 0TAe/IbHOM daitfie Co 3HAYEHUAMM, Pa3AeNeHHbIMM 3aNATbIMUK. DTOT
bopmaT TakKe NoAxoamUT ANA INEeKTPOHHbIX Tabaumu. Cm. “CoxpaHeHue dalinos
OaHHbIX B dopmate CSV, ASCII XY unum BIN" Ha cTpaHumue 331.

[BonuHble AaHHble (*.bin) — ABOMYHbIN dalin C 3aro/I0BKOM M AaHHbIMK B BUAE
nap "Bpemsa-HanpsxeHune". 3T0T Gpaitn 3HaUUTeNbHO MeHblle dalina AaHHbIX XY
ASCII. Cm. “CoxpaHeHue dainnos gaHHbIx B popmate CSV, ASCII XY nnum BIN" Ha
CcTpaHuLe 331.
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DaHHble Lister (*.csv) — 310 paiin dopmata CSV, cogepskalumnin CBeAeHUs 0 CTPOKe
nocnefoBaTe/IbHOro AEKOAMPOBAHMA, CTONOLbI B KOTOPOM pasaenatoTcs
3anatbimu. Cm. “CoxpaHeHune daiinioB AaHHbIX Lister" Ha cTpaHnue 334.

DaHHble onopHoro curHana (*.h5) — coxpaHeHne AaHHbIX CUrHana B popmarte,
KOTOPbIN MOYKHO BOCCTAHOBWUTL B OAHOM M3 GaitioB, rae XPaHATCsS ONopHble
curHanbl ocumanorpada. Cm. “CoxpaHeHune GpaiioB ONOPHbIX CUTHAMIOB Ha
USB-HaKkonuTenb" Ha cTpaHuue 334.

[aHHble MHOroKaHanbHOM ¢popmbl curHana (*.h5) — coxpaHeHne AaHHbIX
bOopMbI CUTHAMA HECKO/IbKMX KaHanoB B dopmaTe, KOTOPbIM NoaaepBaeTca
nporpammHbim obecrneyeHmem ana aHanmsa ocuunnorpada Infiniium Offline
N8900A. 13 dalna gaHHbIX MHOTOKaHaAbHOM GOPMbl CUTHAMa MOXKHO
BOCCTaHaB/MBATb NEePBbI aHANOrOBbIN UAW MAaTEMATUYECKNIA KaHa.

MackKa (*.msk) — co3panune paiina mackum B 3akpbiTom dpopmate Keysight,
pacnosHaBaemom ocuunnorpadamm Keysight InfiniiVision. B daine gaHHbIx Macku
COAlepXKaTCA HEKOTOPbIE, HO HE BCE JaHHble HacTPOMKK ocumanorpada. Ana
COXpaHeHus BCeX AaHHbIX HAaCTPOWMKK, BKAOYas daln AaHHbIX Macku, Bbibepute
dopmat "HacTpolika (*.scp)". Cm. “CoxpaHeHune macku" Ha cTpaHuLe 335.

[aHHble npou3BoAbHOro curHana (*.csv) — cosgaHue dalina co s3HaYeHUAMM
BPEMEHM M HaMPANKEHUA B TOYKAX MPOMU3BOILHOMO CUrHaNA, PasaeNeHHbIMM
3anaTbiMn. Cm. “CoxpaHeHne Npomn3BO/IbHbIX CUTHAN0B" Ha cTpaHuue 335.

[aHHble rapMOHUK MOLLHOCTH (*.cSV) — MpU HaMYMU TULEH3NMN MPUNONKEHNA
aHanm3a moluHoct DSOX3PWR co3zaetcs daii co 3HaYeHUAMM A1A TEKYLLMX
pe3ybTaToOB aHaM3a rAPMOHKUK MOLWHOCTK, PasaeNeHHbIMM 3anaTbiMuK. Ona
Nnoay4YeHusa AONONHUTENbHOM MHGOPMALMK CM. PyKo80OCMBO No aKCnayamayuu
npusnoxceHus 008 uamepeHus mouwiHocmu PWR.

Pe3ynbTaTtbl aHanusa (*.csv) — daiin co 3HaYeHUsIMK, pasaeseHHbIMM 3aNATbIMMU,
0015 TUMNOB aHaAM3a, BbIGPaHHbIX C MOMOLLLIO NPOrPamMMHOM KHOMKK Bbi6op
¢yHKUMi1 aHanuza.

[na coxpaHeHMsa HacTpoek, M306paXKeHU ANCNIen UAN AaHHbIX MOMKHO TaKKe
HacTpouTb KHoMKy [Quick Action] BbicTpoe aelictBue. Cm. “HacTpoiika kHomku "[Quick
Action] BbicTpoe aericteue"" Ha cTpaHuue 367.

CoxpaHeHue $alnioB HACTPOMKM

®alt/ibl HACTPOMKM MOXKHO COXPaHWTL B 0AHY M3 10 BHYTpeHHMX nanok KaTtasnora "\User
Files" nnu Ha BHewHMM USB-HakonuTtenb.

1 HaxkmuTe KHoNKy [Save/Recall] CoxpaHeHue/Bbizos > CoxpaHeHue > dopmar,
3aTeM C MOMOLLbIO PY4KM BBOAA BbibepuTe NyHKT HacTpoika (*.scp).
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2 HakmuTe BTOPYIO NPOrpaMmHyto KHOTMKY 1 C MOMOLLLbIO PYYKM BBOAA BbibepuTe nanky
Ana coxpaHeHuns. Cm. “HaBuraums no mectam coxpaHeHua" Ha cTpaHuue 336.

3 HaxXmuTe nporpammHyto KHomKy HaxmuTe ans coxpaHeHuUs.
OT0b6pPa3smnTCA coobleHNe, yYKasblBatoLLEe, YCNELWHO /M BbINOJHEHO COXpaHeHMe.

®alinbl HaCTPOMKM MMetoT paclumpeHne SCP. 3Tu paclumMpeHns otobparkatoTca npu
MCNob30BaHUKM meHto "Aucnetuep dannos" (cm. pasgen “Auncnetyep dainos" Ha
cTpaHuue 353), HO NpU MCNONb30BaHUKN MeHIo "BoccTaHoBEHME" OHM CKPbITHI.

CoxpaHeHue ¢arnnos nsobpaxeHunin 8 popmate BMP namn PNG

dannbl N306parkeHUn MOKHO COXPaHUTb Ha BHeLHMn USB-Hakonute ..

1 HaskmuTe KHonky [Save/Recall] CoxpaHenue/Bbi3os > CoxpaHeHue > dopmar,
3aTem C NMOMOLLbBIO PYYKM BBOAA BbibepuTe NyHKT 8-6UTHOE pacTpoBoe
nsobpakeHue (*.bmp), 24-6utHoe pactpoBoe nsobpaxkeHue (*.bmp) nau
24-6uTHOe nsobpaxkeHue (*.png).

2 HaKMuWTe NPOrpamMmmHyto KHOMKY BO BTOPOM MOJIOHKEHWUW U C MOMOLLLbIO PYYKM BBOAA
BblbepuTe Nanky Ana coxpaHeHmsa. Cm. “HaBurauma no mectam coxpaHeHus" Ha
CTpaHuLe 336.

3 HaxkmuTe nporpammHyto KHonky HacTpoiiku.

B meHto "Hactpoikn daina" goctynHbl cieaytolime nporpaMmmMHble KHOMKK K
napameTpbl.

DaHHble HAaCTPOMKKN — eC/In 3TOT NapamMeTp BKIOYEH, AAHHbIE HACTPOWMKM
(HacTpoMKM pa3BepTKM, OTKNOHEHMS, 3anycKa, cbopa AaHHbIX, MaTEMATUYECKMX
bYHKLMI, oToBpaskeHMs) ByayT TakxKe CoOXpaHeHbl B OTAENbHbIN dalin ¢
pacwmpeHmem TXT.

MHBepT KOOPA CETKU - KOOPAMHATHAA ceTKa B daline 3obparkeHus umeeT Genblit
GOH, a He YepHbIi, KOTOpPbIM 0TOBPAKaeTCA Ha IKpaHe.

Manutpa — c NOMOLLbI0 3TOrO NapaMeTpa MOXKHO BblbpaTb M306paXKeHna ¢
napametpom Liset nau LLikana ceporo.

4 HaxXmuTe NporpammHyto KHOMKy Haxkmute ana coxpaHeHus.

OTobpasunTcs coobuieHme, yKasblBatolee, yCneLwHo /K BbIMOJHEHO COXpaHeHue.
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Mpu coxpaHeHnU N306parKeHn akpaHa MeHo ocumnnnorpad coxpaHsaeT u3obparxkeHue,
OTKPbITOE MoC/ieAHMM nepes HaxkaTmem KHonku [Save/Recall] CoxpaHeHue/Bbi30B.
Bnarogapa aToMmy Nosb30BaTE/Ib MOMKET COXPaHUTb Nt0BY0 HEOBX0AMMYIO
MHPopMaLMIO, OTHOCALLYHOCA K 061aCTN MEHIO MPOrPamMmMHOMN KHOMKW.

[na coxpaHeHua n3obparkeHns aKpaHa, B BEpXHEM YacTn KoToporo otobparkaeTtcs
MEHI0 CoxpaHeHusn/BbI30Ba, HaXxkmuTe KHomnKy [Save/Recall] CoxpaHeHue/BbizoB
OBaXKAbl, NPEXAe YeM COXPaHUTb n3obparkeHue.

Y106bI COXpaHUTb N306parkeHMe aKkpaHa ocumanorpada, ucnonbsyiite Beb-bpaysep.
MNoppobHble cBeaeHMs cm. B pasgene “lonyyeHune nsobparkeHma" Ha ctpaHuue 379.

Cm. Takke o “[lobaBneHue nosacHeHua" Ha cTpaHuue 174

CoxpaHeHue dainoB AaHHbIX B popmaTte CSV, ASCII XY nam BIN

®aitsibl AaHHBIX MOXHO COXPaHUTb Ha BHeLHNK USB-HakonuTeb.

1 HaxkmuTe KHonKy [Save/Recall] CoxpaHeHue/Bbi3os > CoxpaHeHue > Popmar,
3aTeM C MOMOLLLbIO PYYKM BBOAA BbibepuTe NyHKT JlaHHble CSV (*.csv), AlaHHble ASCII
XY (*.csv) nan ABonuyHble aaHHble (*.bin).

2 HaKmMuWTe NPOrpamMHYH0 KHOMKY BO BTOPOM MOIOXKEHNN U C MOMOLLLbIO PYYKM BBOAA
BblbepuTe nanky Ana coxpaHeHmsa. Cm. “HaBurauma no mectam coxpaHeHus" Ha
CTpaHuLe 336.

3 HaxkmuTe NnporpammHyto KHonky HacTpoiiku.

B meHto "HacTpoikn danna" aoctynHbl cheaytowme nporpaMmHbie KHOMKK 1
napameTpsbl.

[aHHble HAaCTPOIKK — eCc/In 3TOT NapaMeTp BK/IHOYEH, laHHbIE HAaCTPOMKM
ocumnnorpada (passepTka, OTKNOHEHME, 3aMyCK, LUMKA cbopa, maTemaTnyeckue
bYHKLMM, oToBpaskeHMe) ByayT TakKe CoXpaHeHbl B OTAeNbHbIN daitn C
pacwupeHmnem TXT.

OnuHa — 3374aeT YMCNo TOUYEK JaHHbIX, BbIBOAMMBIX B dhalin. JlonoaHUTeNbHble
CBeAEeHMA CM. B pasaene “YnpasneHue ganHoi" Ha cTpanHnue 332.

COXpPaHUTb CErMEHT — MpPU COXPaHEHWM NOJYYAEMbIX AAHHbIX B
CEMMEHTMPOBAHHYO NMaMATb MOXKHO YKa3aTb, TPeBYETCA /I COXPAHUTL TEKYLLMIMA
0TOBpParkaeMblil CErMEHT UM BCE NOYYEHHbIE CermeHTbl. (CM. TakKe
“CoxpaHeHne faHHbIX CETMEHTUPOBAHHOM NamaTn" Ha cTpaHuue 242).
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4 HaxXmuTe NporpammHyto KHOMKy Haxkmute gna coxpaHeHus.
OTtobpasuntca cooblyeHme, yKasbiBatoLee, yCrewHo /1M BbINOJIHEHO COXPaHeHMe.

OaHHble CSV  Tpu Bbibope dopmaTa ansa dpaiina gaHHbix CSV (*.csv) 3HaueHMs, pasaeneHHblie
3aMATbIMM, KasKa0ro oTobpaskaeMoro curHana u moayns umbpoBoro KaHana
COXpaHAOTCA B 0AHOM daline ¢ HECKONbKMMM cToNbuamn. MatemaTuyeckmne curHansi
FFT, 3HaYeHUs KOTOPbIX BXOAAT B YaCTOTHYO 06/1aCTb, 406aBAAIOTCA B KOHeL, daliia .Csv.
B KayecTse 3aro/I0BKOB CTONOL0B MCMONb3YIOTCA Ha3BaHWA Moaynen (Hanpumep,
DO-D7) nnn meTku curHana. 1ot GopmaT NoAXOAUT A7 aHAM3a SNEKTPOHHbIX Tabauu,

Ona nanHbIX CSV n3amepeHna 3Ha4eHna B MOMEHT BpemeHu npu aamHe N BbINOJHAIOTCA
C MCNOb30BaHMEM A@HHbIX Ha BCEM 3KpaHe (C MOMOLLbO AAHHbIX 3aN1Celt U3MepPeHUI)
O1A KayK40ro akTMBHOTO UCTOYHMKA. Mpn HEOBXOAMMOCTM MOKHO BbIMOIHUTb
WNHTEPNONALMIO MEXAY TOYKAMMN AAaHHbIX 3aNNCEN N3IMEPEHWIA.

OaxHbie ASCII XY  Koraa BbibpaH dpopmaT darina aaHHbix ASCII XY (*.csv), coxpaHatoTcs dpaliabl co
3HaYeHMAMM, pa3aeseHHbIMM 3aNATbIMU, 419 KaKA0r0 0TObparkaeMoro curHana,
MOoAyNb UMPPOBOro KaHana, Undposas WrHa 1 nocienosaTebHas WmHa. Mpu
MCNONb30BaHUN LUMbPOBLIX MOAYNEN K YKazaHHOMY MMeHU dalina 406aBAseTCs CUMBOA
HUKHEro noadepkmBaHus (_) n nms moayns (Hanpumep, DO-D7).

Ecnm unkn cbopa Ha ocumnnorpade oCTaHOBAEH, MOKHO COXPaHUTb AaHHbIE U3
HeobpaboTaHHOM 3aNMCK NONYYEHHbIX AaHHbIX (COAEPXKMUT BoblUe TOYEK, YeM 3anmnchb
namepeHmsa). Haxkmute kHonky [Single] OAHOKpaTHbIN 3anycK A1 NOAyYeHus
MaKCMMaNbHOro 0bbema AaHHbIX NPU TEKYLWMX HACTPOMKax. Ecin napameTp BKAKOYEH,
TO COXPAHATCA AaHHble NOCAeA0BaTENbHOMO AEKOANPOBAHMA.

Ecnv He0HXOAMMO COXPaHUTL MEHbLLE MAaKCMMAbHOTO YMCAA TOYEK AaHHbIX,
HeobX0AMMO BbINOMHUTL AeUMMaumto No dopmyne 1-u3-N ans nosyyYeHus BbiBoAa,
OJIMHA KOTOPOro MeHblUe UK paBHa HeobxoAMMOM AnnHe. Hanpumep, ecam umeeTcs
100 000 ToYeK AaHHbIX M N0b30BaTEb YKasblBaeT A/MHY, pasHyto 2000, byaeT
COXPaHATLCA Kaxkaana 50-A TOUKa AaHHbIX.

Cm. Takke ¢ “®opmat ABOUYHbIX AaHHbIX (.bin)" Ha cTpaHuue 396
e “dannbl CSV n ASCII XY" Ha cTpaHuue 403

¢ “MUWHMMaNbHOE N MaKCMMabHOe 3HaYeHus B parnax CSV" Ha cTpaHmue 404

YnpasneHue AnMHOM

MapameTp AAMHA AOCTyNEH NPW COXPaHEHUN AaHHbIX B dainax popmata CSV, ASCII XY
nnn BIN. OH onpegenaeT MakCMmManbHOE KONIMYECTBO TOYEK AaHHbIX ANA COXPaHEHUA.
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Mpu akTMBMpPOBaHMM NapameTpa MaKc. AAnHa byaeT CoxpaHATbCA MaKCMMalbHOe
KO/IMYECTBO TOYEK AaHHbIX CUrHana.

[ecTBUTEeIbHOE YMC/IO0 COXPAaHEHHbIX TOYEK aHHbIX 3aBMCUT OT 0TOBparkaembix
OAHHBIX U OT NpMBEAEHHbIX HUX¥e GaKTOpPOB.

Mpu HEOBXOAMMOCTM MOXKHO MCMOIb30BaTb NapameTp "OanHa" Ana npopesKMBaHus

19

BbinosiHAeTCA M B HacToswee Bpema cbop AaHHbIX. Ecav npoueaypa cbopa AaHHbIX
OCTaHOB/EHa, AaHHbIE NOCTYNAlOT M3 HeobpaboTaHHOM 3aMUCK NONYYEHHbIX AaHHbIX.

Ecnn npoueaypa c6opa AAHHbIX BbINO/THAETCA, AaHHbIE MOCTYNatOT M3 3aMnUCKH
M3MePEHNA MeHbLLEro paamepa.

OcTaHOBMEH M ocumAnorpad ¢ NomoLlbto KHomnok [Stop] Cton nnu [Single]

OpHOKpaTHbIN 3anycK. Bo Bpems BbiNoaHeHMs cbopa AaHHbIX NaMATb pasaensercs

0151 NOBbILWEHNA CKOPOCTU OBHOBAEHUA CUrHaNA. TPU BbINONHEHUN OAMHOYHOM
npoueaypbl cbopa AaHHbIX UCMO/b3YETCA BECb 0BbeM NamATH.

CKO/IbKO KaHasoB M3 Napbl BKAOYeHO. (KaHanbl 1 v 2 npeacTaBAstoT o4Hy napy,
KaHanbl 3 1 4 — apyryto.) Bo Bpema BbINoAHEHWs cOopa AaHHbIX MamMATb AeNTCA
MesKly mapamm KaHasoB.

BKAtoUeHbl ONOPHbIE CUMHaNbI UAKN HeT. [1ns oTobpaxkeHna ONoPHbLIX CUrHAN0B
TpebyeTca namaTb ocuuanorpada.

BkAtoueHbl UndpoBble KaHasbl Uan HeT. [ns oTobpaxkeHns UndpPOBbIX KaHANO0B
TpebyeTca namaTb ocumnnorpada.

BkatoueHa v GyHKLMA CerMeHTUPOBaHHON NamaTu. Mpu BbinoaHeHWM cbopa
OAHHbIX NamMATb ocumAnorpada pasaenaerca Ha yKasaHHOe YNCI0 CErMEHTOB.

HacTpolika BpemeHun/aeneHns passepTkM (CKOPOCTb pasBepTkM). MNpu ycTaHOBKe
Hon1ee BbICOKOM CKOPOCTM Ha AMcniee 0TObParKaeTcs MeHble TOYEK AaHHbIX.

Mpw coxpaHeHUn AaHHbIX B dain dopmaTa CSV MakCcMMaibHOE YMCI0 TOYEK
coctasndet 64 000.

AaHHbIX no cxeme "1 n3 n". Mpumep. Ecan ana napameTtpa AAUHA yCTaHOBAEHO
3HayeHuMe 1000, n oTobparkaeTca 3anuch AanHon 5000 ToYek, YeTbIpe U3 KarKabIX NATU
ToueK AaHHbIX 6yayT yaaneHsl ana 3anmck 8 dann 1000 Touek AaHHbIX.

CKOpPOCTb COXPaHeHMA AaHHbIX CUTHA08 3aBUCUT OT BbibpaHHOro dopmaTa:
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dopmar daiina gaHHbIX CKOpOCTb COXpaHeHUs

BIN Ccamas BbICOKanA
ASCII XY cpenHAn
Csv CamMas HU3KasA

Cm. TakKe o “®opmaT ABOMYHbIX AaHHbIX (.bin)" Ha cTpaHuue 396
e “@annbl CSV n ASCII XY" Ha cTpaHuue 403

¢ “MUWHMMaNbHOE U MaKCUMaibHOE 3HayYeHus B dparnax CSV" Ha cTpaHmue 404

CoxpaHeHue dpainoB AaHHbIX Lister

®alinbl 4aHHbIX Lister MOXKHO cOXpaHUTb Ha BHelWHU USB-HakonuTeb.

1 HasxkmuTe KHonKy [Save/Recall] CoxpaHeHue/Bbi30B > CoxpaHeHue > dopmatit
NoBEPHMUTE PyYKy BBOAA, YTOObLI BbIbpaTh NapameTp ®aiin AaHHbIX Lister.

2 HaKMuTe NPOrpamMHYH0 KHOMKY BO BTOPOM MOMIOXKEHNN U C MOMOLLLbIO PYYKM BBOAA
BbibepuTe nanky ana coxpaHeHmsa. Cm. “HaBurauma no mectam coxpaHeHus" Ha
CTpaHuLe 336.

3 HaxXmwuTe nporpammHyto KHormKy HacTpoiku.
B meHto "HacTpoikn danna" aoctynHbl cheaytowme nporpaMmHbie KHOMKK 1
napameTpbl.

[aHHble HaCTPOMKKN — eCc/n 3TOT NapamMeTp BK/OYEH, AaHHbIE HACTPOKM
ocumnnorpada (passepTka, OTKNIOHEHME, 3aMyCK, LUMKA cbopa, maTemaTnyeckue
bYHKUMM, OTOOpakeHne) byayT TakKe CoOXpaHeHbl B OTAe/bHbI Gait ¢
pacwuperHunem TXT.

4 HaxmuTe NporpaMmmHyto KHOMKy HaxmuTte ana coxpaHeHms.

OTO6pa3MTCFI COO6LLI,eHl/Ie, YKa3blBakollee, yCnewHOo 211 BbINO/IHEHO COXpPaHeHWMe.

CoxpaHeHue $alioB oNopHbIX CUrHanoB Ha USB-HakonuTenb

1 HasxkmuTe KHoMKy [Save/Recall] CoxpaHeHune/Bbi30B.
2 B MeHI0 COoXxpaHeHns/Bbi30Ba HaKMMTE NPOTrPaMMHYH0 KHOMKy CoXpaHeHue.

3 B MEHI0 COXpaHeHWs/Bbl30Ba HaXKMMUTE NMPOrPamMmMHYI0 KHOMKy Popmart 1 nosepHuTe
pYyYKy BBO/AA, YTObObI BbIOPaTh [laHHbIE ONOPHOro curHana (*.h5) .
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4 HaxXmuUTe NporpaMmHyto KHOMKY MCTOUHUK 1 C MOMOLLLbIO PYy4YKM BBOA Bbibepute
MCXOAHbIN CUTHAA.

5 HaxmuTe NporpammHyto KHOMKY BO BTOPOM MOIOXKEHNN U C MOMOLLLbIO PYYKM BBOAA
BblbepuTe nanky ana coxpaHeHmsa. Cm. “HaBurauma no mectam coxpaHeHus" Ha
CTpaHuLe 336.

6 HaxmuTe NporpammHyto KHOMKy HaxmuTe gna coxpaHeHus.

OTO6pa3MTCﬂ COO6LLI,eHl/Ie, YKa3sblBakollee, yCnewHo 211 BbINMO/IHEHO COXPaHeEHME.

COXpaHEHMe MaCKM
®ainbl AaHHbIX MaCKM MOMKHO COXPaHWUTb B OAHY M3 YeTblpex BHYTPEHHMUX Nanok
katanora "\User Files" nnu Ha sHewHMn USB-HakonuTeb.

1 HasxkmuTe KHonKy [Save/Recall] CoxpaHeHne/Bbi3oB > CoxpaHeHue > dopmar,
3aTeMm C MOMOLLLbIO PyYKM BBOAA BbibepuTe Macka (*.msk).

MuTE BT nporpamm n nom )il Te nan
2 HakmuTe BTOPYHO NPOrPaMMHYHO KHOTMKY M C MOMOLLbIO PYYKM BBOAA BbibepuTe nank
Ana coxpaHeHuns. Cm. “HaBuraums no mectam coxpaHeHua" Ha cTpaHuue 336.

3 HamuTe NporpammHyto KHOMKY Haxkmute ans coxpaHeHus.
OT0bpasunTcs coobuyeHme, yKasblBatoLLee, YCNeLWHO N BbIMOAHEHO COXpaHEHWeE.
®annbl Mackn MMetoT paclumpeHmne MSK.

JaHHble MacKu TaKKe coxpaHAlTcA B dpaniax HacTpoiku. Cm. “CoxpaHeHune daiios
HacTpoMkKn" Ha cTpaHuue 329.

Cm. TakKe ¢ [NnaBa 16, “TecTupoBaHMe No macke,” Ha cTp. 285

CoxpaHeHMe Npoun3BO/IbHbIX CUTHA0B
®ait/bl NPOM3BO/bHbIX CUTHAN0B MOXHO COXPaHUTbL B OAHY 13 YETbIPeX BHYTPEHHUX
nanok katanora "\User Files" nau Ha sHewHuit USB-HakonuTtensb.

1 HasxkmuTe [Save/Recall] CoxpaHeHue/Bbizos > CoxpaHeHue > dopmart, 3aTem
NoBEPHUTE PYYKYy BBOAA, YTOObLI BbIOpaTh J,aHHble NPOMU3BONAbHOrO curHana (*.csv).

2 HaMuWTe BTOPYIO NPOrpaMmHYHo KHOMKY 1 C MOMOLLBIO PYYKM BBOZA BbiDepuTe nanky
4NnAa coxpaHeHua. Cm. “HaBurauma no mectam coxpaHeHua' Ha cTpaHuue 336.

3 Haxmute nporpammHyto KHOMKy HaxXmute ana coxpaHeHus.
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336

OTO6pa3MTCﬂ COO6LLI,€HI/I€, YKa3blBatollee, yCnewHOo 211 BbINO/IHEHO COXPaHeHMe.

e “PepmaKTMpoBaHMe NPOU3BOJIbHbIX CUTHAM0B" Ha cTpaHuue 310

Hasurauma no mecram COXpaHeHNA

Mpw coxpaHeHUn UK BbizoBe HaiNoB A1 HaBMIaALMKM NO MECTAM COXPaHEeHUA
MCMNO/b3YHOTCA BTOPasA NPOrpamMMHas KHOMKa MEHIO COXPaHEHMA UM BbI30BA M PyYKa
BBOJA. MecTamu CoXpaHeHMA MOryT BbITb BHYTPEHHME MEeCTa COXpaHeHMA
ocuunnorpada (ans ¢anoB HaCTPONKM UAN MACKKN) UM BHELIHME MEeCTa COXPaHeHMs Ha
noakntodeHHom USB-HakonuTtene.

BTopasa nporpammHas KHOMKa MOXeT ObiTb 0603HayYeHa caeaytowmm obpasom.

¢ HaxaTb A4na nepexoga — npu 3TOM /1A Nepexoa K HOBOM Narnke Ui mecrty
XpaHeHWsa AOCTaTOYHO HaaTb PyYKy BBOA.

e MecTo — ec/v BbINOSHEH Nepexos, K MecTy TeKyLLei nanku (a coxpaHeHus dainos
He BbINONHAETCA).

e COXpaHUTb B — KOI4a eCTb BO3MOXHOCTb COXpPaHeHUA B Bbl6paHHO€ MeCTO.

¢ 3arpy3uTb U3 — KOrza ecTb BO3MOXHOCTb 3arpy3Ku AaHHbIX U3 BbiIbpaHHOro daina.

CoxpaHeHue dainos

e [Ipeanaraemoe uma daina otobparkaeTcs B cTpoke CoxpaHUTb B paiin = Haj,
NPOrpaMMHbIMM KHOMKaMM.

e [1nA nepesanucu yxe cylectsytollero daiina nepenanTe K atomy danny n Bbibepute
ero. Y1obbl co3aath HOBOE UMA dalina, cm. pasaen “Beoa nmenun daiina" Ha
CTpaHuLe 336.

Beoa vmeHun dpanna

Co3aaHue HOBOTO MMeHM palina Npu coxpaHeHun nocneaHero Ha USB-HakonuTene
1 HaxmuTe nporpammHyto KHonky Uma ¢aitna B MeHto coxpaHeHus.
[na akTMBauMmn AaHHON NPOrpPaMMHOI KHOMKK cneayeT NOAKMOUNTb K
ocupunnorpacdy USB-Hakonutesnsb.
2 B MeHt0 MMeHU dalina HaxmuTe NporpammHyto KHonky Umsa ¢anna.

3 B AManoroBom OKHe C KnasuaTypoit "Mima palina" MoXKHO BBECTM MMeHa $aitnos,
MCNONb3YA CAeAYOLLME SNEMEHTbI YNpaBaeHus.

CeHCopHbIN 3KpaH (Koraa roput nHamnkaTop KHonku [Touch] CeHcopHoe
ynpasneHue Ha 1LEeBOM NaHenn).
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Pyuka BBOAA 0 . MoBepHUTE pyuKy, 4TOObI BbIGPATb KHOMKY B 1Ma/I0rOBOM

OKHe, 3aTeM HaXXMUTe pyyKy BBOAa 0 ONA OCYLLLECTBIEHNA BBOAA.
MoakntoyeHHas Knasmnatypa USB.

MoaxAYeHHan Mbillb USB — MOXHO LLLEAKHYTb 1t060M A0CTYNHbIN Ans Bbibopa
3/IeMEHT Ha 3KpaHe.

Mocne BBOAA MMeHM daitna HaxkmuTe KHonky Enter nan OK B8 AManoroBom oKHe Uam
CHOBA Ha)KMUTE NPOrpaMMHyto KHonky Umsa ¢aiina.

Ha nporpaMmHoit KHoMKe 0TobpasuTca ums daina.

Ecnun goctynHa KHonka MpupaweHue, To ee MOXKHO UCMO/b30BaTh A1 aKTUBALLMM
WAV 0eaKTUBALMM aBTOMATUUYECKOro NpupalleHns MmeH dpainos. Mpu
aBTOMATMYECKOM NPUPALLEHNN K UMeHM palina nobaBAAETCA YNCIOBOM MHAEKC M C
KaK[bIM ya4YHbIM COXPaHeHNeM K Hemy npubasnseTca eamHumua. Ecam uma dalina
[O0CTUraeT MaKCMMaIbHOM A/IMHBI, TO OHO ByAET COOTBETCTBYHOLWMM 06pasom
YKOPOYEHO, YTOObI MOMELLLAIACh YNCIOBAA YaCTb MMEHMW.

OTnpaBKa HAaCTPOEK, N30OparKeEHMN IKPAHA UM AAHHbIX MO 3/IEKTPOHHOM

no4yTe

®ainbl ocumnnorpada MOXKHO OTNPABAATb MO CETU C MOMOLLbIO 3NEKTPOHHOM NOYTHI. Mo
3N1EKTPOHHOW MNOYTE MOXKHO OTNPaBUTb t0HOKN dai, KOTOPbLIA MOXKET ObiTb COXPaHEH.

Y106bI OTNPABUTL MO 3EKTPOHHON MOYTE HACTPOMKY, M30OPaXKeHMe IKpaHa Uan danin
OAHHBIX, BbINOMHUTE Caeaytollee:

1

YbeauTech B TOM, YTO ocumanorpad NOAKAOUEH K NOKaAbHOM ceTu (cM. “YcTaHoBKa
coeanHeHus c cetbto LAN" Ha cTpaHmue 351).

HaxmuTe kHonky [Save/Recall] CoxpaHeHune/Bbi30B.
B MeHt0 coxpaHeHus/Bbi30Ba HaXXMuTe KHOMKY . nouTa.
B MeHt0 AN1A 31eKTPOHHOM NoYThl HaxxmuTe dopmar; 3aTem Bbibepute Tn daina,

KOTOPbI HEOBXOAMMO OTNPaBUTS.

[na Bbibopa AOCTYMNHbI Te e GopmaTbl, YTO 1 NPK coxpaHeHun dainnos. TakKe ann
BbI6paHHOro GopmaTa AOCTYMHbI TaKMe e HacTpoiKkM. Cm. “CoxpaHeHmne HacTpoeK,
n306paxKeHnin gucnaesa Unm gaHHbix" Ha cTpaHuue 328.

HaxmuTte nporpammHyto KHOMKy MM BAOXKeHUA 1 BBeAUTE UMA daitna, KOTOPbIN
byOeT oTnpas/ieH, UCNOAb3YA KNaBMaTypy B OTAENbHOM AMaNOrOBOM OKHe.
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6 B O1anoroBOM OKHE HAaCTPOMKM 31eKTPOHHOIo Co0bLLEHUA KocHUTECh nosielt Komy,
OT, Cepsep 1 Tema v BBEAMTE COOTBETCTBYIOLLYIO MHOOPMALLMIO, MCMO/b3YSA
KNaBMaTypy B OTAE/bHOM [IMa/l0r0BOM OKHE.,

3Ty MHGOPMALMIO TaKKe MOXKHO YKa3aTb, HaXKaB NPOrpPamMHY0 KHOMKY
Hactp.coobuwy., a 3aTem Komy, OT, CepBep v Tema 8 MeHto HacTp. coobuy,..

MOHO YKa3aTb HECKOIbKO a[lpeCOB 3/1eKTPOHHOM NOYTbI, Pa3AennB UX TOYKOM C
3ansaTon.

Mma cepeepa — 3TO MMA MCMOAb3YEMOrO NOYTOBOrO CEPBEPA, HA KOTOPOM
ncnosb3yetcs npotokon SMTP. Ecam nms cepBepa HeM3BECTHO, 06paTUTECh K
CeTeBOMY aAMMHUCTPATOPY.

7 HaxmuTe NporpammMHyto KHOMKY Haxkmute ana oTnpaBKu cO06LeHUA.

[ns 0TNPaBKM MO 3/1EKTPOHHOM NoYTe HAaCTPOEK, N306paXKeHN aKpaHa UAM AaHHbIX
MOXHO TaKe HacTpouTb KHoMKy [Quick Action] BbicTpoe aelictBue. Cm. “HacTpoiika
kHonku "[Quick Action] BeicTpoe aencteune"" Ha cTpaHuue 367.

BoccTtaHoBNeHME Cl)al\/JU'IOB HaCTpOl\/’IHl/I, MaCK1 NI AaHHbBIX

1 HasxkmuTe KHonKy [Save/Recall] CoxpaHeHune/Bbi30B.
2 B MeHto coxpaHeHusa/Bbi30Ba HaXKMUTE KHOMKY Bbi30B.

3 B MeH BbI30Ba HAXXMUTe KHOMKY BbI30B:, 3aTeM C MOMOLLbIO PYYKM BBOAA BbibepuTe
TMn dalina, KoTopbln TpebyeTca BOCCTAHOBUTD.

HacTpoiika (*.scp) — cm. “BoccTtaHoBneHMe GaliioB HacTPoKK" Ha
cTpaHuue 339.

Macka (*.msk) — cm. “BocctaHoBneHue daiinoB macku" Ha cTpaHuue 339.

[aHHble onopHoro curHana (*.h5) — cm. “BoccTaHoBneHMe GalinoB ONOPHbIX
curHanos ¢ USB-HakonuTena" Ha cTpaHmue 339.

[aHHble Npon3BOAbHOro curHana (*.csv) — cm. “BoccraHoBneHune
NPOM3BO/IbHbIX CUTrHanoB" Ha cTpaHuue 340.

Cumsonuyeckue gaHHble CAN (*.dbc) — cm. “3arpyska 1 npocmoTp
cumBonunyeckmx gaHHbix CAN" Ha cTpaHuue 411.

®aiiNbl HACTPOMKM UM MACKM TaK»Ke MOXKHO BOCCTAaHOBMTb, 3arpy3nBs MX C MOMOLLbIO
ancnetyepa dannos. Cm. “Ancnetyep dannos" Ha cTpaHuue 353.
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MoHO TaKKe HacTpouTb KHonky [Quick Action] BbicTpoe geiictBue o
BOCCTaHOB/MEHMA GaltI0B HACTPOMKM, MACKM M OMOPHbIX CMrHanos. Cm. “HacTpoiika
KHonku "[Quick Action] BbicTpoe geictemne"" Ha cTpaHuue 367.

BoccTtaHoBneHMe paiioB HACTPOMKM
®ali/ibl HACTPOMKM MOSKHO BOCCTaHOBMWTb U3 0A4HOM 13 10 BHYTPEHHMUX Nanok Katanora "\
User Files" nnu c BHewHero USB-HakonuTens.

1 HaskmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbizos > BocctaHoBneHue >
BoccTtaHoBEHMeE:, 3aTEM C MOMOLLIO Py4KM BBOAA BbibepuTe HacTpoiKa (*.scp).

2 HaskmuTe BTOPYIO NPOrpaMMHYIO KHOMKY M C MOMOLLbIO Py4YKM BBOAA NepenanTe K
dariny, KotTopbln TpebyeTca BocCcTaHOBUTL. CM. “HaBurauma no mectam
coxpaHeHus" Ha cTpaHuue 336.

3 HaxmuTe NporpammHyto KHoMKy HakaTb ANA BOCCTAaHOBAEGHUA.

OTobpasunTcs cooblieHme, yKasbliBatollee, YCrellHo /M BbINOSHEHO BOCCTaHOBEHME,

4 Ecnu TpebyeTca yaanuTh C IKpaHa BCe AaHHble, HaxkmuTe C6poc aKpaHa.

BoccTtaHoBneHMe pariioB MacKku
®ainnbl MacKM MOXHO BOCCTAHOBUTb M3 OZIHOMN M3 YETbIpeX BHYTPEHHUX MNanokK KaTtaaora
\User Files nnu ¢ BHewHero USB-HakonuTtens.

1 HasxkmuTe kHonky [Save/Recall] CoxpaHeHune/Bbi30B > Bbi30B > BbI30B:/1 NOBEPHUTE
py4Ky BBO/a, 4TOObI BbIOpaTh NapameTp Macka (*.msk).

2 Ha*KMuWTe NPOrpammHyto KHOMKY BO BTOPOM MOJIOMKEHWUM U C MOMOLLLbIO PY4YKM BBOAA
nepenamnte K danny, Kotopbliit TpebyeTcs BbI3BaTh. CM. “HaBurauma no mectam
coxpaHeHusa" Ha cTpaHuue 336.

3 HaxmuTe NporpammHyto KHoMKy HaxkaTb ANA BOCCTAaHOBAEGHUA.

OTO6pa3MTCF| COO6LLI,EHVIe, YKa3blBakollee Ha TO, yCnewHo /i BbINO/IHEHO
BOCCTaHOB/1IEHME.

4 Ecaum Tp€6yeTCﬂ YAa/INTb C 3KpPaHa BCe AaHHble NI BOCCTAHOB/1IEHHbIE AaHHbIE
MaCKU, HaXXMUTe KHOMKY OYnCTUTD p,ucnneﬁ WAv YAANUTb Macky.

BocctaHoBneHMe $hainoB ONopHbIX CMrHanoB ¢ USB-HakonuTena

1 HasxkmuTe KHoMKy [Save/Recall] CoxpaHeHune/Bbi30B.

2 B MeH10 coxpaHeHusa/Bbl30Ba HaxKMMTE NPOrPamMmMHYIO KHOMKY Bbi30B.
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B MeH10 BbI30Ba HaXXMMWTE NMPOrPamMmMHYIO KHOMKY BbIZOB ¥ C MOMOLLbIO PYYKM BBOAA
BbibepuTe [aHHble onopHoro curHana (*.hs) .

HaxmuTe nporpammHyto KHOMKY K ONOPH: 1 C NOMOLLbIO Py4KM BBOAA BbibepuTe
HeobxoaMMblli dalin ONOPHOTro CUrHana.

Ha)KMWTe NporpammHYt0 KHOMKY BO BTOPOM MOTIOXKEHNN U C MOMOLLIbIO PyYKM BBOAA
nepenauTe K danny, KOTopbl TpebyeTca Bbi3BaTb. Cm. “HaBurayma no mecram
coxpaHeHua" Ha cTpaHuue 336.

Ha)kMWTe nporpammHyto KHomMKy HaxKaTb ANA BOCCTAaHOBNEHUA.
OTobpasunTcs coobuieHme, yKasblBatolllee Ha TO, YCNELIHO M BbIMOJHEHO
BOCCTaHOB/IEHWE,

Ecan TpE6VETCH YAa/INTb C 3KPaHa BCE AaHHble, 3@ NCKIIOYEHMEM OMOPHOTO CUTHaNa,
HaXXMUTE KHOMKY OYnCTUTD AMCHJ’IEVI.

BoccTaHoBEeHME MPOM3BO/IbHbIX CUITHA/I0B

®aitNbl NPOU3BO/IbHbIX CUTHAN0B MOMKHO BOCCTAHOBWTL M3 OfIHOM U3 YeTbipex
BHYTpPeHHMX nanok Katanora "\User Files" nnu c sHewHero USB-Hakonutens.

Mpw BOCCTaHOBAEHMM NPON3BO/bHbIX CUTHAN0B (C BHewHero USB-Hakonutens),
KOTOpble He DblIn CoXpaHeHsbl C ocumnnorpada, He 3abbiBaliTe Npo caeayoLlee:

Ecnan daiin copepRnT ABa ctonbua, aBTomatnyeckn byaeT BbibpaH BTopoi ctonbel,.

Ecnn darin coaepuT 6bonee asyx ctonbuos, 0TobpasnTca 3anpoc Ha Bbibop cTonbua
o015 3arpyskn. Ocuuanorpad MoxKeT NpoaHanusmMpoBaTth He boaee NATU CTONBLLOB;
npoyne ctonbupl 6yayT NPOUTHOPMPOBAHDI.

Ocuunnorpad ncnonsayet He 6onee 8192 Toyek A1A NPOU3BOALHOIO CMrHana. Ans
6onee apPeKTUBHOrO BOCCTaHOBIEHMA ybeanTech, YTo NPOM3BO/IbHbIN CUTHAN
coaepxunT 8192 To4eK NAn MeHee.

BoccTaHoB/IEHWE NPOU3BOJ/IbHBIX CUTHAIO0B

1

HaxmuTe [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > BbI30B:, 3aTeM NOBepHUTE
py4Ky BBOZa A4 Bbibopa [JaHHble NPOU3BOJIbHOTO curHana (*.csv).

HaXmuTe BTOPYIO NPOTrPaMMHYHO KHOMKY M C MOMOLLbIO PYYKM BBOAA NepenanTte K
daliny, KoTopblit TpebyeTca BocCcTaHOBUTb. CM. “HaBurauma no mecram
coxpaHeHus" Ha cTpaHuue 336.

HaxmuTe nporpammHyto KHomnky HaykaTb AnA BOCCTAHOB/IEHUS.

OTO6pa3MTCﬂ COO6LLI,€HVI€, YKa3biBatoullee, yCnewHo 11 BbINO/IHEHO BOCCTAaHOB/1IEHNE.

Ecnm TpebyeTcs yaanuTs C 3KpaHa BCe AaHHble, Haxmute C6poc aKpaHa.
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CoxpaHeHwue/sn. NoUTa/BbI30B (HaCTPOWKK, 3KpaHbl, AaHHble) 19

CMm. TaKKe  * “PegakTMpoBaHMe NPOU3BOJIbHbIX CUrHaMoB" Ha cTpaHuue 310

BoccTaHoBNeHMe HaACTpPOEeK Nno yMmo/14aHUMKO

1 HasxkmuTe kHoMKy [Save/Recall] CoxpaHeHune/Bbi30B.
2 B meHi0 coxpaHeHusa/Bbi30Ba HakmuTe KHoMKy Mo ymonyaHuio/yaanutb.
3 B meHto "Mo ymonYaHMIo" HaskMUTe OfHY U3 CNeayolmMX NPOrpamMmmMHbIX KHOMOK.

Hactp.no ymonyaHuio— BOCCTaHaB/MBAET HACTPOMKM ocumanorpada no
yMoAYaHuio. IbPeKT TOT »Ke, YTO M Npu HaxKaTum kHonku [Default Setup]
Hactp.no ymonuaHuio Ha AnLeson naHenn. Cm. “BocctaHOBNEHME HAacTPoOeK
ocumnnorpada no ymonyaHuto" Ha ctpaHuue 35.

MpK BOCCTaHOBNEHWM HAaCTPOMKM MO YMONYAHUIO HEKOTOPbIE NO/Ib30BaTENbCKME
HaCTPOMKM He M3MeHAIOTCS.
3aBoacKaa HaCTPOMKa— BOCCTaHAB/IMBAET 3aBOACKME HAaCTPOMKM ocumniorpada

Nno YMON4YaHUIO.

TaKkoe BOoCCTaHOB/IEHME CieyeT NOATBEPANTL, MOCKOJIbKY B 3TOM Cayvae
No/1b30BaTE/IbCKMNE HaCTpOl\/‘IKVI He COXPaHAKTCA.

BbinonHeHne 6e30nacHOM OYNCTKM

1 HaxkmmuTe KHoMKy [Save/Recall] CoxpaHeHue/BbI30B.

2 B MeHI0 COXpaHeHMs/BbI30Ba HaXKMMTe KHOMKy Mo ymonuyaHuio/yaanuto.

3 B meHto "Mo ymonuaHuio" HaxkmuTe KHoNKy besonacHas ouncrka.
STa NporpaMmHas KHOMKa No3BoAeT BbINONHWUTb HE30MacHY OYMUCTKY BCEN
SHEeproHe3aBMCUMMON NaMATK, COrnacHo TpeboBaHMAM rnasbl 8 pyKoBOACTBa NO

NPUMEHEHWIO HALLMOHAAbHOM NporpaMmmbl obecneveHmna CEKPETHOCTM Ha
NPOMbIWNEHHBIX NpeanpuaTusax (NISPOM).

HeobxoamMmo noatsepAnTb HesonacHyto o4ncTky. Mo 3aBeplieHnn GesonacHom
O4YUCTKM ocumnnorpad byaeT nepesarpyKeH.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

20 [MeyaTb (3KpaHOB)

MeuyaTb 3KpaHa ocumnnorpada / 343

HacTpoiika nogxntoueHua ceteBoro npuHtepa / 345
YcTaHOBKa 3HaueHuit napameTtpos nedvatn / 346
YcTaHOBKa 3HayeHus napametpa "ManuTpa" / 347

Mpw ncnonb3oBaHWK coeamHeHns LAN MOXKHO pacnedyataTb BCE 3/1eMEHTbI 3KpaHa,
BK/IKOYAs CTPOKY COCTOAHMA M NPOrpaMmMHbIe KHOMKM, C NoMoLLbio USB-npuHTepa nan
CeTeBoro NpuHTepa.

Mpu HaxkaTum KHonKK [Print] MeyaTb 0TOOpaskaeTca MEHIO HACTPOMKK NedyaTu. MNoka
NPUHTEP HE NOAKAOYEH, NPOTPAMMHbIE KHOMKM NapameTpoB NevaTv 1 KHoMkKa
HaxkmuTe gnsa neyatu 3aTeHeHbl (HEAOCTYMHbI).

MeuyaTb 3KpaHa ocuuanorpada

1 [oakntoumTte npuHTEpP. MOXHO BbINOAHUTL CaeaytolLee.
MNoakntoumnte USB-npmHTEP K 0aHOMY M3 nopTos USB nnueBon naHenn nam K
NPSMOYroabHOMY OCHOBHOMY nopTy USB Ha 3aaHen naHenu.
O6HOB/IEHHbIV CMMCOK MPUHTEPOB, COBMECTMMBIX C ocumanorpadamm InfiniiVision,
AocTyneH Ha Beb-cante "www.keysight.com/find/InfiniiVision-printers".

HacTpoliTe nogkntodeHne ceTeBoro npuHTepa. Cm. “HacTpoiika noaKatoueHnn
ceTeBoro npuHTepa" Ha cTpaHumue 345.

2 Haxkmute KHonKy [Print] Mewatb Ha nLEeBOM NaHenw.

3 B MeH!0 HAaCTPOMKM NeyaTi HaxmuTe NPOrpammHyto KHomKy MeuyaTb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BbIGEPUTE HYMKHbIN NPUHTEP.

4 HaxkmuTe nporpaMmmHyto KHomnky MapameTpsbl 415 BbiGOpa NapameTpoB neyaTy.

KEYSIGHT

TECHNOLOGIES
343


http://www.keysight.com/find/InfiniiVision-printers

20 Meyatb (sKkpaHoB)

344

CM. TaKkxe

Kroru

a=NETRRTO

Cm. “YcTaHOBKa 3Ha4YeHUI napameTpoB neyatn" Ha cTpaHuue 346.

5 HaxmuTe nporpammHyto kHonky ManuTtpa ana sbibopa NannTpbl. Cm. “YcTaHOBKa
3HayeHus napametpa "Manutpa"" Ha cTpaHuue 347.

6 HaxmuTe nporpammHyto KHoMKy Haxkmute ana nevartu.

Y1o6bl NpepBaTh NPOLECC NeYaTn, HaXKMUTE NPOrpaMmMHYI0 KHOMKY OTMeHa neyaTy.

Ocumnnorpad pacneyaTaeT MeHIO, OTKPLITOE NOCAEAHMM A0 HaXKaTUA KHOMNKM [Print]
MeyaTb. MosTOoMy, ec/iv A0 HaXKaTUA KHomnKK [Print] MeyaTb Ha aKpaHe oTobpakatoTcA
pe3ynbTaTbl U3MEPEHU (HanpUmep, aMnAUTYAbl, YacToTbl U T. 4.), OHW ByayT
pacneyaTaHbl.

[na neyaTv aKpaHa, B HUKHEN YaCTM KOTOPOro 0TO6paKaeTca MeHI HaCTPOMKK
neyaTu, HaxkmuTe KHonKy [Print] MeuaTb 4Ba pasa, 3aTeM HaXKMUTE NMPOrPaMMHYIO
KHOMKy Haxmute gna neyatu.

[na neyaT sKkpaHa MOXKHO TaKKe HacTpouTb KHonKy [Quick Action] BbicTpoe
peiicreue. Cm. “HacTtpoika KHonku "[Quick Action] BbicTpoe geicteme"" Ha
CTpaHuue 367.

e “[lobaBneHue noAacHeHUA" Ha cTpaHuLue 174
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MeyaTb (skparnos) 20

HaCTpOVIKa NOARJTIOHYEHNA CETEBOIO MPUHTEPA

Ecam ocumnnorpad NoAxMOYEH K TOKANbHOM CETU, MOKHO HACTPOWUTL MNOAK/OYEHME
CeTeBoro NpuHTepa.

Cemesoli npuHmep — 3TO NPUHTEP, NOAKMOYEHHbIN K KOMMbIOTEPY UM CEPBEPY NeYaTy
B CETH.
1 HaxkmuTe KHonMKy [Print] MeuaTtb Ha NMLEBOM NaHenun.

2 B MeHI0 HAaCTPOMKM NevaTi HaxmuTe NPorpammHyto KHomKy MeuyaTb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BbibepuTe CETEBOW NPUHTEP, KOTOPbIN TpebyeTcs HacTPOUTb
(Ownnm 1).

HaxkMuTe nporpammHyto KHomnKy HacTpoiika cetu.
4 B meHt0 HAaCTPOMKKM CeTeBOro NPMHTEPA BbINOJHUTE Caeaytollee.
a HaxmuTe nporpammHyto KHOMKy Aapec.

b B ananoroBom okHe C KnaBmaTypoin "Aapec” MOXKHO BBECTM TEKCT, MCMO/b3YA
cnenylolwme anemMeHTbl ynpasaeHus.

CeHCOopHbIK 3KpaH (Koraa roput uHanKkaTop KHomnku [Touch] CeHcopHoe
ynpassieHue Ha NLEeBON NaHenn).

Pyuka BBOAA 0 . MoBepHUTE pyuKy, 4TOOLI BbIGPATb KHOMKY B 1Ma/I0rOBOM

OKHe, 3aTeM HaXXMUTe pyyKy BBOAA O 015 OCYLLLECTBNEHNA BBOAA.
MoakntoyeHHas Knasmatypa USB.
MoaxAYeHHan Mbilib USB — MOXHO LEAKHYTb 1t060M AOCTYNHbIN ANA
BbI6Opa 3/1eMEHT Ha 3KpaHe.
Azpec — 3TO aZapec NpuHTepa Uan cepBepa NpMHTEPa B OJHOM U3 CieayoLmX
bopmaTos.

IP-agpec ceTeBoro npuHTepa (Hanpumep: 192.168.1.100 nan
192.168.1.100:650). lonoAHUTENbHO NOC/AE ABOETOYMA MOMKHO YKa3aTb
HecTaHZapTHbIM HOMep nopTa.

IP-afpec cepsepa NpuHTEPa, NOoc/ae KOTOPOro AobasnieH NyTb K NPUHTEPY
(Hanpumep: 192.168.1.100/printers/vma-npuHTepa uam
192.168.1.100:650/printers/uma-npnHTepa).

MyTb K 06wemy cetesomy npuHtepy Windows (Hanpumep: \\server\share).

¢ [locne BBOAa TEKCTA HaxXMmTe KHoNKy Enter nnm OK B AManorosom okHe nam
CHOBa Ha*KMUTe NPOrpammHyto KHonKy Aapec.
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20 Meyatb (sKkpaHoB)

Ha nporpamMmHOM KHomMKe oTobpasunTcs agpec.

d Ecnv Agpec aBnseTtcs agpecom obuiero ceteBoro npuHtepa Windows,
oTobpaKatoTCA creaytolme NPorpammHble KHOMKK, KOTOpble NO3BONAIOT
BbIMOAHUTb AONOAHUTENbHbIE HACTPOMKM.

DomeH — 370 uma gomeHa cet Windows.
WUmsa nonb3osBarens — 370 MmA 415 Bxoda B JomeH cet Windows.
Maponb — 370 Naposb Ans Bxoaa B AomeH cetn Windows.
YT106bl YAANNTL BBEAEHHbIM Napo/ib, HAXKMUTE KHOMKY YAaneHus B
OMaN0roBOM OKHe BBOZA Mapos C KNaBMaTypou.
e Haxmute nporpaMmHyto KHonKy MPUMeHUTb, 4ToObl YCTaHOBUTb MNOAKIOYEHNE K

MPUHTEPY.

OTO6pa3MTCﬂ COO6LLI,EHI/IG, YKa3blBakollee Ha TO, ycnewHo /M yCTaHOB/1EHO
noaKato4yeHne.

YCTaHOBKa 3HaYeHMM NapameTpoB neyaTu

346

B MeHt0 HAaCTPOMKM NevaTn HaXxMmuUTe NPorpaMmHyto KHonky MapameTpbl, 4ToObI
N3MEHUTb 3HaYEHUA CAeaytoLIMX NapameTposB.

[aHHble HaCTPOMKKM — MevaTb JaHHbIX HAaCTPOMKK ocumanorpada, BKAOYasA
HaCTPOMKM pPa3BEPTKM, OTKAOHEHMA, 3aNycKa, cbopa AaHHbIX, MaTEMATUYECKMX
bYHKLMIM, 0TOBpakeHUs.

MHBepTUpOBaTb LiBETa KOOPAMHATHOM CETKU — M3MEHEHUE YepHOTro GOHa Ha
6enblii 419 SKOHOMUM YePHbIX YEPHWUA NPU NevyaTh n3obpaskeHnit ocumanorpada.
Pexxum MHBepTUPOBATL LBETA KOOPAUHATHOM CETKU YCTaHOB/EH MO YMOYaHMIO.

MNopaya cTpaHuLbl — OTMPaBKa KOMaHAbl NOAAYM CTPAHULbI HA NPUHTEP Noc/e
neyat M3obpaxeHus curHana v nepes nevatbio JaHHbIX HACTPOMKK. YcTaHOBUTE
Ona napametpa MNoaayva cTpaHuULbl 3HAYEHME BbIKNOYEHNA, ecn TpebyeTca
Hame4yaTaTb AaHHble HACTPOMKM U M306paXKeHMe CUTHaNa Ha OJHOM M TOM e SIucTe.
STOT NapaMeTp aKTUBEH, TO/IbKO ecun BbiOpaH napameTp [LlaHHble HAaCcTPOMKKu. Eciu
OaHHbIe HAaCTPOMKM HEBO3MOXKHO Hamne4yataTb Ha OJHOMN CTPaHMLE C M30DparkeHnem
curHana, oHu byayT HanevyaTaHbl Ha HOBOM CTPaHuWLLE, HE3aBUCUMMO OT TOTO, Kakoe
3HaYeHune yCTaHOBAEHO ANA NapameTpa Mogaya ctpaHubl.

Anb60MHaa — nevaTb Ha CTPaHMULE, PACMONOKEHHOW TOPU30OHTA/IbHO, @ He
BEPTMKA/bHO (KHUXKHaA opueHTaums).
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YCcTaHOBKa 3HayeHus napameTpa "Manmtpa"

B MeHIO HAaCTPOWMKM NeyaTh HaxMKTe NporpammHyto KHonky ManuTtpa, 4tobbl USMEHUTL
3HaYeHMA cneayoLWwmnx NapameTpos.

e LlBet — neyaTtb 3KpaHa B LBeTe.

e Llikana ceporo — nevyatb 3KPaHa B OTTEHKaX CEPOro, a He B LBETE.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

21 HacTpowKuM yTUAUT

HacTpoiiku nHTepderica BBoga/sbisoga / 349

HacTpoiika nogkntoueHua ocumnnorpada Kk cetn LAN / 350

Oucnetuep dainnos / 353

HacTpoiika napameTpos ocuunnorpada / 355

HacTpoiika yacos ocumunnorpada / 358

HacTpoiika uctouHmKka ans pasbema TRIG OUT Ha 3agHel naHenn / 359
BK/toueHMe perncTpaLmm yaaneHHbix KomaHg / 360

BbinonHeHue obcnyskmsaHus / 361

Hactpoiika kHonku "[Quick Action] BbicTpoe aelictene" / 367

B 3ToW rnaBe onucbiBatoTcA QYHKLMU YTUAWT ocuuanorpada.

HacTponku nHTepdeica BBoaa/BbiBOaa

LocTtyn K ocumnnorpady nam ynpasaeHne MM MOXKHO OCYLLECTBAATb ANCTAHLMOHHO C
NMOMOLLbIO CNeaylolmx MHTepdeicos BBOAA/BbIBOAA:

e nopT ycTpoitctea USB Ha 3agHel naHenun (nopT USB npamoyronbHoi Gopmbi);

e upHTepdeic LAN Ha 3aaHein naHenn.

HacTpoiika nHTepdeicos 8Boaa/BbiBOAA
1 Ha nanuesolt naHenn ocuunnorpada HaxmmTe KHonky [Utility] YTunutbl.
2 B meH0 "YTunutbl" Haxmute KHomnKy Beoa/ebisog,

3 B meHio "BBoa-BbIBOA" HaxMMTe KHOMKy HacTpouTb.
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21 Hactpoiku ytmant

CMm. TaKxe

LAN — ecnu umeeTca NnoAKAOYEHNE K SIOKabHOW CETU, TO C MOMOLLbIO
nporpammHbix KHonok Mapametpbl LAN 1 C6poc LAN MOXKHO HacTpouTb
nHtepderic LAN. Cm. “HacTpoiika nogkntoveHma ocumnnorpada K cetn LAN" Ha
cTpanuue 350.

BbINOMHATL HACTPOMKY UHTepdelica USB He TpebyeTcs.
Mpu ycTaHOBNEHHOM MHTepdelice BBOAA/BbIBOAA NMOCTOAHHO BKAOYEHO yaaNeHHoe
ynpasaeHue sTum MHTepdeicom. Kpome Toro, ynpasneHune ocumnnorpadom moxeT

OJHOBPEMEHHO OCYLLLECTBAATLCA MOCPEACTBOM HECKObKMX MHTepdeincos
BBOA-BbIBOAA (Hanpumep, USB n LAN).

e [naBea 22, “Beb-untepdeiic,” Ha cTp. 369 (Korga ocumnnorpad NOAKMOUEH K CETU
LAN).

e “YnaneHHoe nporpaMmupoBaHue Yyepes bpaysep" Ha cTpaHuue 375

*  Pykos8odcmeo npo2pammucma ocumnnorpada.

e “YnaneHHoe nNporpaMmmupoBaHue c NnpumeHeHnem naketa Keysight 10 Libraries" Ha
CTpaHuue 376

HacTpolka noakntodeHma ocumnnorpada k cetn LAN

350

Ncrnonb3ys nopt LAN Ha 3aaHel naHenu, ocumanorpad MoxKHO NOAKAOYNTL K CETU U
HaCTPOWUTL ero noakato4eHune K cetn LAN. [Tociie 3TOro MOXHO HacTpoUTb U
MNCMNO/1b30BaTb CETEBbIE MPUHTEPDI MM MONb30BATLCA BEG-MHTEpdelicom ocumnnorpada
WAW YNPaBAATb UM yaaneHHo yepes nHtepdeic LAN.

Ocumnnorpad noaaep:kmpaet GyHKLUUM aBTOMATUYECKOM MM PYYHON HACTPOMKM
coeamnHeHua LAN (cm. pa3gen “YctaHoBKa coegmHeHusn c cetbto LAN" Ha cTpaHmue 351).
MOXHO HacTpouTb 1 Npsimoe coeamHeHune LAN mexay ocumnnorpadpom m MK (cm.
pasaen “ABToHOMHoOe (nMpamoe) nogkatoyeHue K MK" Ha cTpaHuue 352).

Mocne HacTpoiKkm ocumanorpada B CETM C NOMOLLbIO BEO-CTPaHMLbl ocumanorpada
MOKHO MPOCMOTPETb MW M3MEHUTb €r0 CETEBbIE HACTPOMKM, a TaKKe A0MNONHUTEIbHbIE
napameTpsbl (Hanpumep, ceTesor napob). Cm. MaBa 22, “Beb-nHTepdeitc,” Ha cTp. 369.

Mocne nogkatoyeHuns ocumnnorpada K cetn LAN nonesHo orpaHMumTb AOCTYN K HEMY,
33/aB Naponb. [0 yMONYaHUIO OH He 3alumuLeH naponem. YTobbl 3a4aTb Naponb, CM.
pa3gen “YcraHoBKa napona" Ha cTpaHuue 382.
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Hactpoitkn ytunut 21

BcAaKuin pas npy U3SMEHEeHUM MMEHU XOCT-CUCTEMBI OcumMaANorpada coeAnHEHNE MEXAY
HUM u ceTbto LAN npepsbiBaeTca. 1A BOCCTaHOB/IEHMA 3TOrO COeaMHEHUA cneayeT
MCMo/1Ib30BaTb HOBOE MMA XOCT-CUCTEMbI NpUBOopa.

YCTaHOBKa coeanHeHus ¢ ceTbto LAN

ABTOMaTU4YeCKaA 1
HacTpolika 2

3

Hactpoiika 1
BPYYHYIO

Haxmute kHonky [Utility] Yruautel > BBoa/BbiBoga.
HaxmuTe nporpammHyto KHonky Hactpoiiku LAN.

HaxkMuTe nporpammHyto KHOMKy HacTpoiKa, noBepHMTe pyyKy BBOAA, YTOObI
BbI6paTb NapameTp ABTOMATUUYECKU ¥ CHOBA HAXXMUTE 3Ty MPOrPaMMHYHO KHOMKY,
4YTOObI NPUMEHUTL HACTPOWKY.

Ecnn cetb nopgaepkmeaet npotokon DHCP nan AutolP, To npumeHeHne napameTpa
ABTOMaTUUYECKM NO3BOAET UCMOAb30BaATb 3TU YCAYTN ANA NOAyYeHUA HacTpoek LAN
ocuunnorpada.

Ecnuv ceTb noageprkmBaeT AMHaMmmuYeckmii DNS, TO MOXKHO BKOUYNTb QYHKLMIO
OuHamuuecknii DNS 118 pernctpaummn MMeHN XoCcT-cMCcTeMbl ocumanorpada ¢
MCMnoab3oBaHMeM paspelleHna nmeH DNS-cepsepa.

[na paspeleHna nmeH B HebonblKX ceTax 6e3 TpaguumoHHoro DNS-cepsepa
MOMHO BKAOUYNTb GyHKUMIO LUnpoKkoBewaHue DNS, no3sondtoLyto ocumanorpady
MCMNONb30BaTb MHOroaapecHyto cnctemy DNS.

MNoakntounte ocumnnorpad K nokanbHor cet (LAN), nogcoeamHms Kabenb
NIoKanbHOM ceTu K nopTy LAN, Haxoasllemyca Ha 3aaHel naHenu npmubopa.

Yepes HECKOIbKO CeKyHA, ocu,mnnorpad) dBTOMATUYECKN NOAKHOHNTCA K CETU.

EcnM aBTOMaTUUYECKOTO NOAKIOUYEHNA ocUMANorpada K CeTU He NPOUCXOAMT, TO
HaskmuTe KHonky [Utility] YruauTbl > Beog/BbiBog > C6poc LAN. Ocumnnorpad
NOAKMOUMTCA K CETU Yepes HECKO/IbKO CeKYHA,.

MonyynTe y ceTeBOro aAMMHUCTPATOPa CETEBbIE HAaCTPOMKM ocumanorpada (Kak To:
UMA XOCT-cucTemsl, IP-aapec, macka noaceTw, IP-aapec wno3sa, IP-agpec DNS 1 T. 4.).
HaxxmuTe kHonky [Utility] Yruautel > Beoa/sbiBog,.

HaxkMuTe nporpammHyto KHomnky Hactpoiku LAN.

Haxkmnte nporpammHyto KHoMKy HacTpoiika, nosepHuTe pyyky BBoAa, YTOObI
BblbpaTb NapameTp ABTOMATUYECKU 1 CHOBA HAaXKMUTE 3TY MPOrPaMMHYLIO KHOTKY,
4YTObbl €r0 OTKIUYMNTD.
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Ecan napameTp "ABTOMaTMyeckmn" He BK/OYEH, TO HacTpoiky LAN ocumnnorpada
cnenyeT BbINOMHUTL BPYUHYHO C MOMOLLLBIO MPOrpammHbIX KHOMOK U3meHuTb 1 Uma
XocTa.

5 Hactpoiite nHTepdeiic LAN ocumnnorpada.

a C nomollblo MPOrpPamMmmHOn KHOMKM M3MEHUTDb (a TaKxKe APYrMx MPOrpammHbIX
KHOMOK W AMaN0roBblX OKOH C KN1aBMaTypoit) BBeamTe 3Ha4yeHua IP-agpeca, macku
noacetu, IP-agpeca wntosa u IP-aapeca DNS.

b HaxmuTe nporpammHyto KHoMKy Mma xocTa 1 1Cnob3yinTe AnanoroBoe OKHO
BBOZA C KNaBMaTypoi, 4Tobbl BBECTM MMA XOCTa.

¢ HaxkmuTe nporpammHyto KHoMKy MpUumeHUTDb.

6 ToakntoumnTe ocumnnorpad K nokanabHo cetu (LAN), noacoeamHus kabenb
NIoKanbHOM ceTu K nopTy LAN, HaxoaAallemMmycs Ha 3agHen naHean npmubopa.

ABTOHOMHOE (Npamoe) noakntoderHue K MK

[Janee onvcbiBaeTcsa NpoLeaypa yCTaHOBKM NPSMOTro (aBTOHOMHOIO) COeAMHEHMUs C
ocupunnorpapom. OHO NPUMEHAETCA A yNpaBAeHUA OCLUMAN0rPaGOM C MOMOLLbIO
HOYTOYKa MM aBTOHOMHOTO KOMIMbIOTEPA.

1 HasxkmuTe kHonKy [Utility] YruauTol > Beoag/BbiBog,
2 HaxkmuTe nporpaMmHyto KHonKy HacTtpoiiku LAN.

3 HaKmMuTe nporpaMmHyto KHoMKy HacTpoiika, noBepHUTE pyyKy BBOAA, YTODbI
BbI6paTb NapameTp ABTOMATUUYECKU ¥ CHOBA HAXXMUTE 3Ty MPOrPaMMHYHO KHOMKY,
4YTOObI MPUMEHUTL HACTPOWKY.

Ecnn cetb nopgaepkmeaet npotokon DHCP nan AutolP, To npumeHeHne napameTpa
ABTOMaTUUYECKM NO3BOAET UCMOAb30BaTb 3TU YCAYTW ANA NOAyYeHUA HacTpoek LAN
ocuunnorpada.

4 Mopakntoumte MK K ocumnnorpady c nomoulbio KpoccoBepHoro Kabens LAN, Takoro,
KaK Kabenb Keysight Ne 5061-0701 — cm. Ha Beb-caliTe no agpecy
"www.parts.keysight.com".

5 BbIkaounTe ocumanorpad v BKAYUTE ero cHoBa. ook anTe, NoKa HacTpouTcA
coeamnHeHune LAN.

Haxmute kHonky [Utility] Yruautel > BBoa/BbiBog 1 NooOKANTE, NOKA HE
oTobpasutca coctoaHme LAN "HacTpoeHo".

DTO MOXKET 3aHATb HECKO/IbKO MWHYT.

Mpnbop NOAKNIOUYEH, M MOKHO BOCMO/1b30BaTbCA €ro BeO-MHTEpdEeNcom nam ynpasnsaTe
mum no cetn LAN.
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ducnetyep dparnos

OuncneTyep dainos obecneymBaeT HaBUraUMIO MO BHYTPEHHeN $aliNoBOl cucteme
ocuunnorpada 1 GannoBbIM CUCTEMAM NOAKAOYEHHbIX USB-Hakonutenen.

13 BHYTpeHHel GaitNoBOM CUCTEMbBI MOXKHO 3arpysKaTb daliibl HacTpoeK ocumanorpada
U Gannbl Macku.

C noakntoyeHHoro USB-HaKkonuTena MOXKHO 3arpy»aTb Gaiibl HACTPOWMKK, dalnbl
Macku, darnbl AnueH3snn, danbl 06HOBAEHMA MUKpoNporpamm (*.ksx), daliabl MeTkM u
T.4. Kpome Toro, ¢ nogkatoyeHHoro USB-Hakonutena MoxKHO yaanaTb dabl.

NopT USB Ha nnueson naHenun u nopt USB Ha 3agHel naHenn, 0603HaYeHHbIN Kak
"HOST" (XOCT) — a10 nocnegosaTenbHble USB pasbembl TMNa A. MMEHHO K 3TUM
pasbeMam MOXHO noakaoyaTb USB-HakonuTenn U NnpuHTEpSI.

KBagpaTHbIl pasbem Ha 3agHeli naHenn, o6o3HaueHHbIM Kak "DEVICE" (YCTPOWMCTBO),
obecneunsaeT ynpasneHue ocumanorpadom no USB. Ytobbl nonyuntb
LOMONHUTENbHYIO MHbOPMaLMIo, CM. PyKosoOcmeo npozpammucma.

BHyTpeHHAn dalinosas cuctema ocumunnorpada, Haxoadauanaca 8 agupektopun "\User
Files", coctonT 13 10 mecT xpaHeHusa $aiioB HAaCTPOWMKM YCTPOICTBA, YETbIPEX MECT
XpaHeHwus GalisIoB MacKM 1 YETbIPEX MECT XpaHeHWs GaliIoB MPOM3BObHbLIX CUTHAMI0B
reHepartopa.

Mcnonb3oBaHue aucnetyepa dainos

1 Haxkmute kHonky [Utility] Yruautbl > AucneTtuep dpaiinos.

2 HaxkmuTe nepsyto NPOrpamMHyo KHOMKY meHto "[ncnetyep dainos" 1 ncnonbsyimnTte
0015 TPOKPYTKM KHOMKY BBOAA.
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Kroru

MepBas NporpaMmmHasn KHOMKa MOXKET ObiTb 0603HaYeHa cneaylowym obpasom:

HarkaTb Ana nepexoga — npuy 3TOM A1A Nepexoa K HOBOM Nanke Uan Mecty
XpPaHeHWs AOCTAaTOYHO HaKaTb Py4YKy BBOAA.

MecTo — npu BblAENEHMM BbIDPAHHOrO KaTanora.

Bbi6paHo — Npu BblAeNEHUM daitna, KOTOPbIA MOXKHO 3arpy3unTb UAK YAAUTb.

Koraa noasuTcs Takoe 0b603HauYeHne, 414 BbINOAHEHWA COOTBETCTBYIOLLETO
OEMCTBMA MOXKHO HaXKaTb MPOrpamMmmHble KHOMKK 3arpysutb ¢ain vav Yaanutb
daiin.

HaaTtne nporpammHo KHOMKM 3arpy3autb ¢paia pasHO3HAYHO HAXKaTUIO PYUKK
BBOAA.

BoccTaHoBMTb Ha ocumanorpade dain, yaaneHHsiin ¢ USB-HakonuTens,
HEBO3MOXHO.

[na cosnanua katanoros Ha USB-Hakonutene BOCﬂO/’IbSyf/‘ITECb KOMMbIOTEPOM.

USB-Hakonutenn  C ocumnnorpadpom coBmectmmo 6obinHcTBo USB-Hakonuteneit. OaHaKo HeEKOTOpble
YCTPOWCTBA MOIYT HE MNOALEPKMBATLCA, YTO A€NAET UX YTEHME M 3aMUCh Ha HKX
HEBO3MOKHOM.
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Koraa USB-HakonuTenb NOAKAOYEH K NepeaHemMy nan sagHemy nopty USB
ocumanorpada, NP YTEHNKU €ro Ha AMCMIEE MOMKET HEHAA0/IrO 0TOOPA3UTLCA
HebOo/IbWOM 3HAYOK B BUAE YETbIPEXLIBETHOTO KPYHKKA.

Mepen oTkAtoveHem USB-Hakonutens "m3BnekaTs" ero He TpebyeTca. Mpocto
ybeamuTeck, YTo BCe 3anyLleHHble onepauun ¢ darinamm BbiNoJHEHbI, U OTKAOYNUTE
ycTpolicTeo oT nopTa USB ocumnnorpada.

He cnenyet noakntoyats yctpoiictea USB, onpeaensemble Kak ob6opyaoBaHue TMna
"CD", TaK KaK 3TW yCTPOMCTBa He cOBMeCTUMbI ¢ ocumanorpadamu InfiniiVision cepum X.

Ecnm K ocumnnorpady nogxnodeHo asa USB-HakonuTens, To nepsblit 0603Havyaercs Kak
"\usb", a BTopoi — kak "\usb2".

Cm. Takke ¢ [naBa 19, “CoxpaHeHne/sn. no4uTa/Bbi30B (HACTPOIMKM, SKPaHbI, AaHHbIe),” Ha cTp. 327

HacTponKka napameTpoBs ocumanorpada

B meHto "Mosb3oBaTenbekme HacTpoikn' (Haskmute [Utility] YTuauTtel > Mapametpobl >
HacTpoiKK) MOKHO HaCTPOUTb 3HAYEHUS MapameTpPoB ocumaorpada.

e “PacwmpeHune no LEeHTPY UM NO HUKHEMY YPOBHI" Ha cTpaHuue 355
e “OTKN0YeHne/BKAOYEHME NPO3paYHbIX GOHOB" Ha CcTpaHuLe 356

e “3arpyska 6ubAMOTEKM METOK Mo yMo/lYaHMI" Ha cTpaHuue 356

e “HacTpolika aKpaHHoOM 3acTaBKkuK" Ha cTpaHuLe 356

e “YcTaHOBKa NapameTpoB HACTPOMKM aBTOMacLTaba" Ha cTpaHuue 357

PacmmpeHme no UeHTPYy Uan No HUXKHEMY YPOBHIO

MpKn U3MEHEHUM HAaCTPOEK BONLT/AENEHNA KaHaNa MOXKHO HaCTPOWTb paclimpeHne
3KpaHa ¢ n3obparkeHnem GopmMbl CUrHaNA MO HUKHEMY YPOBHIO MM MO LEHTPY.

YCTaHOBKa KOHTpOI’IbHOﬁ TOYKM paclmpeHna CurHana

1 HaxmuTte kHonMRy [Utility] YrunuTtel > Napametpbl > HacTpoiiku > PacKpbiTb 1
BblbepuTe OAMH U3 CNesytoLLmxX NapameTpos.

3aszemneHune— oTobparkeHne Gopmbl CUrHana ByaeT PacWMPEHO OT MNONOKEHUS
HWXKHETO YPOBHSA KaHasa. ITO HacTPOWKa Mo YMOYaHMIO.

HUKHNI YPOBEHb CUTHaNa ONPEAENSETCA MO MONOKEHMIO 3HauKa (£¥) 8 KpaliHel
NIeBOI YacTW 3KpaHa.
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MpK HaCTPOMKe YyBCTBUTENLHOCTM MO BEPTUKAAN (BONIbTbI/O€NEHUS) HUMKHMIA
ypoBeHb He ByaeT cmeLlaTbes.

ECnv HUXKHUI YPOBEHb BbIXOANUT 3a Npeae bl 3kpaHa, dopma curHana byaet
pacwupeHa no BEPXHEMY UAN HUKHEMY Kpato 3KpaHa, B 3aBMCUMMOCTH OT TOrO, B
KaKoW 4aCTV HUIKHUIM YPOBEHb BbIXOAWT 3a €ro npeaesbl.

LleHTp— oTob6pakeHne dopmbl cUrHana byaeT pacluiMpeHo No LeHTPY 3KpaHa.

OTKAtoYeHMe/BKAOYEHME NPO3PaYHbIX GOHOB

VimeeTcs napameTp, B 3aBMCMMOCTH OT 3HaYEHMA KOTOPOro Npu 0TOBPaKEHUN
M3MEPEHWIA, CTaTUCTUKM, MHGOPMaLMM 06 ONMOPHOM CUrHa/e M APYroi TeKCTOBOM
nHbopmaLmmn ByaeT NCNoAb30BaTLCA NPO3PaYHbINA MK CNAOLIHON GOH.

1 Haxmute kHonKy [Utility] YrunuTtel > NapameTtpbl > HacTpoiiku.

2 HaxkmuTe KHoMKy Mpo3payHbii 415 NepektoyeHma Mexay Npo3padHbIM v
CNNOLWHbIM GOHOM OTODpaXKeHMA TeKCTa.

3arpyska bMbMOTEKM METOK MO YMOYaHMIO

Cm. “BoccTaHOB/IEHME 3aBOACKMX HACTPOEK bMbanoTekn meTok" Ha cTpaHuue 173.

HacTpoiKka aKpaHHOM 3aCTaBKMU

MOHO HAaCTPOUTb BKAOYEHME IKPAHHOM 3aCTaBKKM ocumanorpada no ncteveHmm
onpeaeneHHoro Nepmnoaa BpeMeHmu, Ha NPOTAXKEHNN KOTOPOTo ocuuanorpad Haxoamacs
B COCTOAHUW Be3aencTamna.
1 Haxkmute kHonky [Utility] Yruautbl > Mapametpbl > Hactpoiiku >

JKpaHHaA 3acTaBKa 4/1a 0TobpaskeHMs MeHto "IKpaHHas 3acTaBka'.

Mpeae.npocm

2 HaxXmuTe NporpammHyto KHOMKY IKpaHHaA 3acTaBKa, 4Tobbl BbIOPaTh TUM SKPaHHOWM
3acTaBKu.

[Ns 3KpaHHOM 3aCTaBKM MOMKHO YCTaHOBUTL 3HaYeHWe BbIKA. 419 0TobpaskeHus
Mob0oro M306parkeHna B CNMCKE AN CTPOKM MO/b30BaTE/IbCKOTO TEKCTA.

Mpu BbibOpE 3HaYeHMA Monb3oBaTeNb BbINOAHUTE CeaytolMe AeNCTBUA.
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Mpepe.npocm

a HaxmuTe nporpammHyro KHOMKY TeKcT.

b B gnanorosom okHe "TekcT" c ByKBEHHO-LUMOPOBOM KNaBMaTYypPOI TEKCT MOMXKHO
BBECTM C MOMOLLbIO CAeAYIOLLIMX 3/1EMEHTOB.

CeHCOpHbIN 3KpaH (Koraa Ha MUeBol naHenu roput kHonka [Touch]
CeHcopHOe ynpasneHue).

Pyyka BBOAA O MoBepHUTE PyUKy, YTOObI BbIOPATH B AMANOTOBOM OKHE

KHOMKY, 3aTeM Ha)KMWUTE Py4Ky BBOAA O 4YTOObI BBECTM 3TY KHOMKY.
MoakntodeHHas Knasmatypa USB.

MoakntoyeHHasa Mbilb USB: MOXKHO BbIOpaTb Ha 3KpaHe BCE, YTO MOMKHO
BbI6PATb C MOMOLLBIO KacaHUA.

¢ [lo 3aBeplweHnn BBOAa TeKCTa BbibepuTe KHOMKY Enter AnanoroBoro okHa uam
KHOMKY OK, nAn HaXXmnTe NporpammHyto KHOMKy TeKCT elle pas.

B nporpaMmHO KHOMKe 0TOHBPa3nUTCs TEKCT IKPAHHOM 3aCTaBKM, 3a4aHHbIN
Mo/b30BaTENEM.

3 HaxmuTe NporpammHyto KHOMKy OXugaHue, 3aTem C NOMOLLLbIO PYyYKM BBOAA
BbIOEPUTE KOSIMYECTBO MUHYT, NO UCTEYEHUN KOTOPbIX BYAeT BKAoUYeHa BbiOpaHHan
9KpaHHas 3acTaBKa.

MpK NOBOPOTE PYUKM BBOAA KOMYECTBO MUHYT OyAeT 0TobpaxKaTbes Ha
nporpammHoit KHomnke Oxupanue. Bpemsa no ymondaHuto — 180 muHyT (3 yaca).

4 HamuTe NporpaMmmHyto KHomKy MpeaBapuUTenbHblii NPOCMOTP, UTOObI
NPOCMOTPETb 3KPAHHYHO 3aCTaBKY, BbIOPaHHYIO C MOMOLLLbIO MPOTrPAaMMHOMN KHOMKM
3acraBkKa.

5 YT106bI BEPHYTL 0BObIYHOE COAEPHKMMOE IKPAHA NOC/TE BKIOYEHUA IKPAHHOM
3aCTaBKW, HaKMUTE MI0DYI0 KHOMKY UM MOBEPHUTE MODYI0 PYUKY.

YCTaHOBKa NapamMeTpoB HAaCTPOMKM aBTomaclTaba

1 Haxkmute [Utility] Yrunutbl > Mapametpbl > HacTpoiiku > ABTOMacwTab.
2 B meHto "HacTpolika aBTomaclitaba" MOKHO BbINONHUTL Cleaytolmne AeNCTBUA.

HakMuTe NporpammHyto KHOMKy BbicTpan oTnagKa, YTobbl BKAOYUTL/OTKAOYNUTD
3TOT TMN aBTOMacLUTaba.
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Ecan BrAoUYeHa dyHKLMA BbICTPOM 0TAaaKM, Brarofaps aBToOMaclWTabMpoBaHUIo
MOKHO BbINOHWUTL BbICTPOE BU3yasbHOE CpaBHEHME, YTODLI ONpPeaenTb TUN
M3MEPAEMOro CMrHana: HanpsaxeHne NOCTOAHHOIO TOKa, 3a3eM1eHme nan
AKTMBHBbINM CUrHaAA NepemeHHOoro ToKa.

[na NpocToThbl MPOCMOTPA OCLMANMPYIOLIMX CUTHAN0B 0becneymnBaeTca CBA3b
KaHanoB..

Haxkmute nporpammHyto KHonky KaHanbl, 3aTem C NOMOLbIO pyYKM BBOAA
YKaXXUTe KaHanbl AnAa aBTON\aCLUTa6l/IpOBaHI/IHS

Bce KaHanbl — Npw cnegytollem HaxaTum kHonku [Auto Scale] ABTromaciuTab,
0T06pPa3ATCA BCe KaHabl, oTBeYatolwme TpeboBaHMAM GYHKLMM
"ATOoMmacwiTab".

TonbKo oTobparkaemble KaHanbl — NPK CAeAyOWEM HaxKaTUM KHOMKK [Auto
Scale] ABTomacwTtab 6yaeT nposepeHa akTMBHOCTb CUTHA/I0B TO/IbKO
BKJ/IIOYEHHbIX KaHanoB. 310 ya06HO, eciv He0bX0AMMO NMPOCMOTPETH TObKO
onpeaeneHHble akTUBHbIE KaHa bl NOC/e HaskaTua KHomnku [Auto Scale]
ABTOMacLuTab.

HaxmuTe nporpammHyto KHOMKy PexXum cbopa v c NoMoLLbio PyYKM BBOAA
BbibepuTe, TPEBYETCA M COXPaHATL pexxnm cbopa AaHHbIX BO Bpems
aBTOMaclITabupoBaHua:

HopmanbHbIn — ocuuanorpad nepekntodaeTca B pexmnm cbopa AaHHbIX
"HopMmasbHbI" Npu KaxKaoM HaxkaTtiuu KHonku [Auto Scale] ABTomacwutab.

3TOT peXknm 3a4aH No YMONYaHUIO.

CoxpaHuTb — ocumnnorpad Nnpoao/KUT paboTaTb B BbIOPAHHOM pekrme
cbopa, ecnm HaxaTa KHonka [Auto Scale] ABTomacwuTab.

HacTpoiKa yacos ocumunnorpada

B meHto "Yacbl" MOXKHO YCTaHOBWTb TEKYLLYIO AATY M BPEMS CYTOK B 24-4acOBOM
dopmaTe. MHAMKaUMA BpeMeHW 1 AaTbl ByaeT oTobpakaTbca Ha pacneyaTkax v B
MHbOPMaLIMM KaTaNoros Ha 3anommuHatoLem yctpoicree USB.

[NA HaCTPOMKM UM NPOCMOTPA AaTbl M BPEMEHM BbINOJHMTE Cheaytolme AeUCTBuIS.

1 Haxkmute kHonky [Utility] Yruantbl > Mapamertpsbi > Yacsl.
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2 Haxmute nporpammHyto kHonky loa, Mecau, LeHb, Yac nav MuHyTta 1 noBepHute
PY4YKy BBO/AA, YTODObI BBECTU HYXKHYIO LMbPY.

Yacbl oTobparkatoTca B 24-4yacosom popmaTe. BpemeHn 1:00 nononyaHn COOTBETCTBYET
undpa 13.

[nAa 4acos peasbHOro BpeEMeHU MOXHO Bbl6paTb TONbKO AENCTBUTEIbHbIE 3HAYEHMA
natbl. Ecan BbI6paH AEHb, a MeCAl NN To4 USMEHAKDTCA TakK, YTO €ro 3Ha4yeHune
CTaHOBUTCA HEAONYCTUMbIM, TO OHO KOPPEKTUPYETCA aBTOMATUYECKN.

HacTponKka ncto4yHmka ana pasvema TRIG OUT Ha 3aaHen naHenm

YT106bI BEIOPATL MCTOYHMK AN1A pasbema TRIG OUT Ha 3agHen naHenn ocumnnorpada,
BbINOMIHUTE CAeAytolme AeNCTBUA.

1 HaxmuTe [Utility] YTuautbl > Mapametpbl > 3agHAA NaHeNb.

2 B meHto "3aaHAs naHens" HaxkmuTe BbIXog 3an., a 3aTeM C NMOMOLLLbIO PYYKM BBOAA
BbIGEPUTE HYMKHbIN MYHKT:

3anycKu— npu Kaxkaom 3anycke ocuunnorpada 8 curHane TRIG OUT co3gaetca
nepeaHnit GpoHT. 310 NpomncxoamnT Yepes 30 HC NOC/Ie TOYKM 3amnycKa
ocumnnorpada. YposeHs BbiBoda cocTaBnaeT 0-5 B B pasomkHyToM uenn 1 0-2,5B
npu 50 Om. Cm. Mhasa 11, “3anyckn,” Ha cTp. 177.

Macka— pesynbTat TecTMpoBsaHua ("npoiaeH/He npoitaeH") nposepaeTca
nepuoamnyeckn. Ecam TectmpoBaHme nepruoaa He NPOMAEHO, TO BbIXOAHOM CUIHAN
3anycKa MMeeT BbICOKMI mmnyabe (+5 B). Ecin npoiaeHo, BbIXOAHOM CUTHAN
3anycKka ocTaeTca Ha HM3Kkom yposHe (0 B). Cm. naBea 16, “TecTMpoBaHue no
macke,” Ha cTp. 285.

CUMHXPOMMNYNIbC reHepaTopa CUrHaNoB— Bce GpyHKLUMM BbIBOAA reHepaTopa
CUrHaN0B (KPOME MOCTOAHHOIO TOKa, WYMa M KapAMOTOHUYECKMX CUTHAN0B)
CBA3aHbl C OHUM M3 CUTHA/I0B CUHXPOHM3ALMM:

MoNoKUTENBHBIM MMNYAbC TTL, KOTOPbLIM BO3HMKAET, KOrAa YPOBEHb CUrHaNa
NOAHWMETCA Bblle HYAA (MAX 3HAYEHWA CMELLLEHMA NOCTOAHHOIO TOoKa).

Cm. TnhaBa 18, “I'eHepaTop curHanos,” Ha cTp. 305.
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Kpome TOro, pasbem TRIG OUT npoBoAMT CUTHAA NONb30BATENLCKOM Kannbposku. Cm.
“Monb3oBaTenbcKan KannbposKa'" Ha cTpaHuue 361.

BkatoueHune perncTpaunmn yaaieHHbIX KOMaH/,

360

Ecnn akTMBMpPOBaHa nnueH3ns RMT (ans 3akasa ucnonbayite kog DSOXSCPILOG),
MOXHO BK/OUYUTb PErMCTPALMIO YaaNeHHbIX KOMaHA, [pn BKAOYEHUU DYHKUMK
yAaneHHble KoMaHabl, OTNpasasemble Ha NpUbHop (M pesyabTaTbl, BO3Bpallaemblie
nNprMbopPOM), MOTYT PErMCTPMPOBATLCA Ha 3KPaHe, B TeKCTOBOM daline Ha Hakonutene
USB nnu B 06boMx mecTax.

BKAOYeHMe perncTpaumn yaaneHHbIX KOMaHL

1 HaxkmuTe [Utility] Yrunutbl > NapameTpbl > AUCTaHLMUOHHDIN KypHan, 4Tobb!
OTKPbITb MeH0 "ANCTaHUMOHHbIN KypHan".

2 HaxkmuTe BKAKOUUTD, UTOObI BKAKOUMTL UM OTKNOUYUTL GYHKLUMIO perucTpaumm
yAaNeHHbIX KOMaHA,

3 HaxkmuTe MecTo Ha3HaueHus, YToObI BbIOPaTb PErncTpaLmio yaaneHHbIX KOMaH, B
TEKCTOBbIM dalin (Ha nogrntoyeHHoM USB-HakonuTtene) nnm Ha akpaHe nmbo oba
BapuaHTa 0AHOBPEMEHHO.

4 Haxxmute Pexxmm 3anucm, 4tobbl yKazaTb ByayT v perncTpmpyemble KOMaHabl
3aHOCUTbCA B HOBbIN CMMCOK MM 0,0DABAATLCA K CYLLECTBYOLWEMY CMUCKY
3aperncTpUpPOBaHHbIX KOMaHA.

BbibpaHHOE 3HaYeHMe NPUMEHAETCA, KOTAa BKIHOYAETCA PerncTpaums yaaneHHbIx
KOMaHA,

3TOT NapamMeTp NPUMEHSETCS KaK K PermcTpaumm Ha aKpaHe, Tak 1 K PErMcTpaumm B
darine.
5 Haxxmute Uma ¢aiina, 4tobbl OTKPLITH MeH "Vims daltna AuMcTaHUMOHHOTO

ypHana'", B KOTOPOM MOXHO YKasaTb UMa daina (Ha USB-HakonuTtene) ana
perncTpaumm yaaneHHbIX KoMaHa.

6 HaxmuTe OTOBpaXKaTb Ha, YTOObLI BKAOUYMNTL UM OTK/OUMTL OTOBPaXKeHMe Ha
9KpaHe PerncTpMpPyemblxX yaaseHHbIX KOMaHz v BO3BPaLLaeMblX UMW 3HaYEHWI (ecau
NPUMEHUMO).
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7 HaxmuTe Mpo3pauHblif, 4TOObI OTKAOUNTD MM BKNOUYMUTL NPO3PaYHbIi GOH A1A
oTOBpaXKeHWa PerncTpaumm yaaneHHbIX KoMaHAa,

BratounTte dyHKUMIO, 4TODObI caenaTb GOH NpPo3payHbiM. 3TO NO3BOANT
NMPOCMaTPMBaTh NOCAeAyoLMNE CUTHASbI.

OTKAOUYMTE PYHKLMIO A1A MNOMYYEHNUS CNAOWHOro poHa, Ha KOTopom ByaeT ferde
YnUTaTb PETUCTPUPYEMbIE YAANEHHbIE KOMAH/bI.

BbinosHeHMe O6CJ'Iy)-Kl/IBaHl/IFI

B meHto "O6cnyxknsanme" (Haxkmute [Utility] Yrunurtel > O6cnykuBaHue) oCTyNHO
BbINO/IHEHWE CAeAYIOLLMX 33434 N0 06CNYKMBAHMIO:

¢ “lNonb3oBatenbcKkan Kannbposka" Ha cTpaHuue 361

e “BbinosHeHMe camonpoBepKkn obopyaosaHua" Ha cTpaHuLe 364

e “BbINo/sIHEHME CAaMOMNPOBEPKN IULLEBOI NaHenn," Ha cTpaHuue 365

e “OtobparkeHune ceegeHunii o6 ocumnnorpade” Ha cTpaHuue 365

e “OTobparkeHne CoCTOAHMA NOb30BaTE/IbCKOM KanMbpoBKKU" Ha cTpaHuLe 365
JononHuTebHble CBeAEHWS, CBA3aHHbIE C TEXHUYECKMM 0BCYKMBAHMEM U YXO40M 33
ocumnnorpadom, CM. B pasgene

e “Yxop 3a ocumnnorpadom" Ha cTpaHumue 365

e “[lpoBepKa rapaHTUIMHOrO CcTaTyca M CTaTyca Noc/ierapaHTMMHOro
obcnyRuBaHuA" Ha cTpaHuue 366

e “KoHTaKTHble cBegeHua Keysight" Ha cTpaHuLe 366

e “BosBpaT ycTpoiicTBa" Ha cTpaHuue 366

Monb3oBaTeIbCKas KanMbpoBKa

Moab30BaTENbCKYIO KaAMBPOBKY CAeayeT BbiNOAHATD:

e pasB 2 roga nam nocae 4000 yacos sKkcnayaTaumu;
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* MPU OTKAOHEHUM TeMNepaTypbl OKpyKatoLlen cpeabl bonblie yem Ha 10° C oT
TemnepaTypbl KaanbpoBKu;

* npu HEO6XO,£I,I/IMOCTI/I CBEeCTU K MUHUMYMY NOrpeLlHOCTb l/IBMepeHl/Il‘/‘I.

HeobxoAMMOCTb BbINOAHEHWA BOoee YacTol N0b30BaTENBCKOM KaMBPOBKM
onpeaenseTca MHTEHCUBHOCTBIO IKCMyaTaumm ocumanorpada, ycnosmamm
OKpY’)KatoLel cpesbl, a TakKe onbiTom paboTbl ¢ ApyrMu Npubopamu.

Mpu NONb30BATENbCKOM KaNMBPOBKe BbINONHAETCA NpoLeaypa BHYTPEeHHeN
CaMOHACTPOMKM A8 ONTUMM3ALMM TPaKTa CMrHaa ocumanorpada. 3Ta npoueaypa
MCNONb3YET reHepupyemsle ocUmMNIorpadomM BHYTPEHHME CUMHA/bI 418 ONTUMMU3aLMK
CXEM, BAVSIOWMX HA YYBCTBUTE/IbHOCTb KaHa/0B, CMELLEHME 1 NapamMeTpbl 3aryckKa.

BbinonHeHMe Nob30BaTeNbCKOM KaMBPOBKKN aHHYAMpyeT aenctemne CepTudmkata
KanmbposKku. Ecnm Heobxoamma npmBs3Ka K 3TaIOHHON Ba3e HaumMoHanbHOro MHCTUTYTA
cTaHaapToB U TexHonoruit (NIST), To cneayeT BbINOAHUTL NPOLEeAypY NOBEPKM paboumx
XapaKTePUCTUK C MOMOLLbI0 06Pa3LLOBbIX CPeACTB M3MEPEHUI, KaK ONMUCAHO B
OOKYMeHTe PyKog80oOdcmeo no 06CiyHusaHuio.

BbinosnHeHWe No/b30BaTeNbCKOM KaIMbPOBKM

1 OTtcoeamnHuTe BCE BXOAb! HA IMLEBOM M 3aAHEN NaHen, B TOM ync/e Kabesb
uMdpoBbIX KaHanoB Ha MSO, 1 No3Bo/bTe ocumAnorpady NPorpeTses nepes,
BbINOJIHEHWMEM 3TOM NpoLeaypb!.

2 Haxkmute KHonKky CAL Ha 3aHel naHenu, YTobbl OTKAOUMTL 3aLWMUTY KAaAUOPOBKM.

MpucoeanHUTE K Kaxkaomy pasbemy BNC aHa/10roBbix KaHa 0B Ha nepeaHel naHenu
ocuunnorpada KopoTkme (He bonee 30 cm) Kabenn oaMHaKOBOM AANHbL. [Ans
OBYXKaHaNbHOro ocumanorpada HyKHbl ABa TakuUx Kabena, a ans
YeTbIpexKaHa/IbHOro — YeTbipe.

Mpu BbINONHEHWM NOb30BATENbCKOM KanMBPOBKM NpuMeHAinTe 50-oMHble Kabenu
RG58AU man aHanornyHble kabenu c coegnnHmntenamm BNC.

[na KannbpoBKM AByxKaHabHOro ocumanorpada npucoeanHuTe TponHMK BNC K
Kabensam oaAMHAKOBOW A/IMHbI. 3aTEM NPUCOEAMHUTE K TPOMHUKY NepPexoaHMK
«rHe300 BNC — rHe3n0 BNC», HasblBaeMblil TakKe UMAMHAPUYECKUM COEANHUTENEM,
KaK NMoKasaHo Ha CieaytoWem PUCyHKe.
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Long cable
to TRIG OUT
To Channel 1
To Channel 2
Puc. 50 CoepguHeHue Kabenen Ana Nofb30BaTENbCKOM KanMbPOBKU ABYXKAHaNbHO-

ro ocumnnorpada

[na KannbpoBKM YeTblpexKkaHabHOro ocuuanorpada npucoeamHmTe TporHMKM BNC
K Kabenam oAMHaKOBOM A/IMHbI, KaK MOKa3aHO Ha CeyoWeM PUCYHKE. 3aTem
npucoeanHUTE K TPOMHKUKY NepexodHuK «rHe3ao BNC — rHe3go BNC»
(LMNMHAPUYECKUI COeAMHUTENL), KaK NMOKa3aHOo Ha C/iedytollemM PUCYHKe.
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To Channel 1

To Channel 3

Longer cable

to TRIG OUT
To Channel 4

Puc. 51 CoepuHeHue Kabeneit gaa NoNb30BaTENbCKON KaNIMBPOBKM YeTbIpexKa-
HasnbHOro ocuuanorpada

4 MpucoeanHute Kabenb c coegnmHuTenamm BNC (anmHol He bonee 1 meTpa) ot
BbIxoaa TRIG OUT Ha 3aaHen naHenn ocumnnorpada K LMAnNHAPUYECKOMY
coeamHutento BNC.

5 Haxkmute kHonky [Utility] YTuauTtbl, 3atem HaxkmuTe NporpammHyto KHOMKY
O6cnyxuBaHue.

6 4YTobbl HaYaTb CamoKaIMBpPOBKY, HAXKMUTE MPOrPaMMHYIO KHOMKY 3anycK
no/sb30BaTe/IbCKOI KaNMBPOBKMU.

BbinonHeHWe camonpoBepkn obopyaoBaHMA

Mpwu HaxkaTum kHonku [Utility] YTuautbl > O6cny>kusaHmue > CamonpoBepKa
060pyA0BaHUA BbINMONHAETCA PAJ, BHYTPEHHUX NpoLeayp A8 NPOBEPKMU Haanexallemn
paboTbl ocumnnorpada.

Mpoueaypy camonposepkn 0bopyA0BaHNA PeKOMeHAYETCA NPOBOANTL B CAEAYIOLLMX
cnyyasx:
* ocse obHapyXKeHns HenpasuabHOM paboThbl;

* [/19 NONYYEHUA AONOAHWUTENbHOW MHOPMALMM U NoAPOBHOro onucaHms cbon
ocuunnorpada;
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e ana obecnevyeHunn Hagexallen paboTbl Nocae peMoHTa ocumanorpada.

YcnelwHoe BbINosHeHWe npoueaypbl He AaeT rapaHTUKM NoaHOM paboTocnocobHOCTH
ocumnnorpada. Npoueaypa camonpoBepkn 060pyaA0BaHNA MOXKET AaTb 80 %-Hblin
YPOBEHb JOCTOBEPHOCTUN Haa/iexallen paboTbl ocumnnorpada.

BbINOAHEHNE CAMOMPOBEPKN INLLEBOI NaHENn,

HaskaB KHomKy [Utility] YTuauTtbl > O6cny:kusaHue > CamonpoBepKa nuesoi
naHenmn, MOXXHO BbINOMHUTb MPOBEPKY GYHKLMOHMPOBAHWUA KHOMOK U PyYeK NLIEBOWA
naHenu, a TakKe aKkpaHa ocumiorpada.

Cnenynte MHCTPYKLUMAM Ha 3KpaHe.

OTobpakeHune cBegeHnit 06 ocunnnorpade
Haxmute kHonKy [Help] CnpaBka > 06 ocunnnorpade, 4tobbl 0TOOPa3nTL creayoLme
cBeaeHunn ob ocupnnorpacde.
e Homep moaenw.
e CepuiHbIM HoMep.
¢ [Nonoca nponyckaHus.
* YCTaHOB/IEHHbIV MOAYb.
e Bepcua MO.

e YCTaHOB/EHHble NULEH3MU. CM. TaKXKe “3arpysKka NLEH3UIN U MPOCMOTP
MHbOopMaLMn 0 InLeH3nax" Ha cTpaHuue 393.

OTo6pa>+<eHv1e COCTOAAHMA NO/b30BATENIbCKOM KaJ'IVI6pOBI-(l/l

Mpw HaxkaTum kHonok [Utility] YTuautbl > O6cnykusaHme > CocT. Nosb3. Kan.
oTobpaKaeTca CBOKa Pe3y/1bTaToB NpeplayLiei Noab30BaTeNbCKON KaanbpoBKH, a
TaKKe COCTOsIHME KannbpoBKM Kannbpyembix NpobHMKoB. OBpaTTe BHUMaHME Ha To,
YTO KaNMbBPOBaTb NACCUBHbIE NMPOBHMKM HE HYXKHO, HO MOMKHO OTKa/IMbPOBaTb
npobHukK InfiniiMax. JononHUTeNbHbIE CBEAEHUS O NpoLecce KannbpoBKM NPOHBHUKOB
cM. B pasgene “KannbposKa npobHMKa" Ha cTpaHuLe 95.

Yxona 3a ocumnnorpapom

1 OtknounTe npubop oT cetu.
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2 MpoTpuTe BHELIHWE NOBEPXHOCTM ocumaiorpada MArKoM TPANKOMN, CMOYEHHOW
cnabbiM PacTBOPOM MOIOLLETO CPeACTBa.

3 MNepepn noakatoueHnem Npubopa K MCTOUHMKY NUTaHUA ybeamnTecs, 4To OH
NOJIHOCTbBIO BbICOX.

MpoBepKa rapaHTUMHOIO CTaTyca M cTaTyca NOCAerapaHTMMHOro
obcnyKmBaHMA

YT106bI Y3HATb rapaHTUIMHbIN CTAaTyC ocumnanorpada, BbINoJAHUTE Caeaytolimne AeNCTBUA.

1 BBseauTe B agpecHOl cTpoke Beb-bpay3epa
"www.keysight.com/find/warrantystatus"

2 YKaxuTe HOMep MOAEN 1 CEPUIHBIN HoMep cBoero ocumanorpada. Cuctema
BbINOJHWUT MOUCK rapaHTMIMHOrO CTaTyca Ballero NPoAyKTa v 0To6pasuT pesyabTar.
Ecnun cucTema He CMOXKET 0BHaPYKMUTb rapaHTUIHbIN CTaTyC BaLLEro NPoAyKTa,
oTKpoiTe pasaen KOHTaKTbI 1 13/10KMTe cBOO Npobaemy npeactasutento Keysight

Technologies.

KoHTakTHble cBeaeHmA Keysight

KoHTaKTHble cBeAeHMs KomnaHum Keysight Technologies moskHo HaliT Ha Beb-cainTe No
appecy: "www.keysight.com/find/contactus."

Bo3BpaT ycTponcTea

Mepen oTnpasKkol ocumnanorpada 8 Keysight Technologies obpatutecs B 6amxkaliliee
TOproBoe UK cepsBucHoe npeactasutenbcTeo Keysight Technologies ans nonydeHms
OOMNOIHUTENbHbIX CBeAeHMI. KOHTaKTHble cBeaeHus komnaHum Keysight Technologies
MOXHO HalTK Ha Beb-calTe no agpecy: "www.keysight.com/find/contactus."

1 Mpukpenute K ocumnnorpady BUPKy co cneaytolwent nHpopmaumen.
Vima v appec Bnagensua
Homep moaenu
CepuiiHbI HOMep

OnucaHme HeobxoaMMOoW NpoLeaypbl 0BCYKUBAHWA UM YKa3aHWe Ha
HeWUCcrnpaBHOCTb.

2 CHumUTE npucnocobnexHus.

OTtnpasnsanTe npuHaanexHoctn B Keysight Technologies, TonbKo ec/iv OHM MOryT
ABNATHCA MPUYNHON HEMCMPABHOCTU.
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3 VYnakyiTe ocumnnorpad.

MOHO MCMOAb30BaTb OPUTMHABbHYIO KOPOOKY MK CBOIO COBCTBEHHYIO, HO OHa
O0/KHa obecneynBaTh Haa/1exKalllyto 3aLMTy YCTPOMCTBA BO BPEMA JOCTaBKMU.

4 HapggekHo 3aneyaTarite KOpobky, caenaiTe nomeTky "XPYMKOE!".

HacTtponka kHonku "[Quick Action] BeicTpoe nencrsme”

C nomolubto kHonku [Quick Action] BbicTpoe geitcTBUe NpocTbie NoBTopAtoLIMECA
OEeNCTBMA MOMKHO BbINOHATL HayKaTMeM OAHOM KHOMKMK.

Ona Hactpoikn kHonku [Quick Action] BbicTpoe aeiAcTBUE BbINONHUTE crieaytolime
nencrTeuns.

1 HaxmuTe kHonky [Utility] YTunuTel > BbicTpoe gelictBue > [lecTBUe, 3aTeM
BblbepuTe aencTeme, Kotopoe TpebyeTcsa BbIMOAHUTD.

BbIkn. — Bbikto4eHMe KHonkK [Quick Action] BbicTpoe aeiicteue.

BbicTpoe n3mepeHue Bcex AaHHbIX — O0TOOparKeHMe BCMJIbIBAIOLLErO OKHa CO
CHUMKOM BCEX U3MEPEHMI OTAENBHOMO cUrHana. C MoMOLLbO MPOrpaMMHOM
KHOMKN UCTOYHUK MOXKHO BbIOpPaTb MCTOYHMK CUrHANA (B MEHIO M3MEPEHMIA 3Ta
KHOMKa BbINOJHAET aHaNOTMYHble dyHKUMM). Cm. [haBa 15, “U3mepeHuna,” Ha cTp.
253.

BbICTPbI C6POC CTAaTUCTUKKN U3MEPEHUIA — COPOC BCEI CTATUCTUKN M3MEPEHUI U
CYETUYMKOB M3mepeHnin. Cm. “CTaTUcTmMKa No nsmepeHunto" Ha ctpaHuue 282.

BbICTPbIii C6POC CTaTUCTUKM NO MacKe — COPOC CTaTUCTMKM NO MACKEe 1 CHETYMKOB.
Cm. “Ctatuctmka no macke" Ha ctpaHuue 290.

BbicTpaa neyaTtb — neyaTb TeKyLero n3obparKeHma Ha akpaHe. Haxmute KHOMKy
Hactpoiiku, 4Tobbl HaCTPOUTL NapameTpbl Nevatn. Cm. Maga 20, “MevaTtb
(3KpaHoB),” Ha cTp. 343.

BbICTPOe CoOXpaHeHue — CoXpaHeHMe TeKyLLero M3obpaxkeHus, AaHHbIX GOPMbI
CUTHaNa UM HaCTPOMKK. HaxkmmTe KHoMnKy HacTpomrKK, 4Tobbl HAaCTPOUTb
napameTpbl coxpaHerua. Cm. Masa 19, “CoxpaHeHne/s. noyta/sbi308
(HacTpoWKK, aKpaHbl, AaHHbIe),” Ha cTp. 327.

BbicTpasa oTnpaBKa 3. NOYTbl — OTPABKa MO 3/IEKTPOHHOM NoYTE TeKyLLeN
HaCTPOWKKM, N306parkeHna aKkpaHa naun darna AaHHbIX. HaxKMUTe KHOMKY
HacTpoiikm, 4ToObl HACTPOUTL MAPaAMETPbI 3EKTPOHHOM NoyTbl. Cm. “OTnpaska
HACTpOeK, M306parKeHU 3KpPaHa UAM AaHHbIX NO 3NIEKTPOHHOM noyTte" Ha
CcTpaHuue 337.
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BbicTpoe BoccTaHOB/IGHME — BOCCTAaHOB/IEHWE HACTPOMKM, MaCKM UKW ONOPHOTO
curHana. Haxkmmte KHomnky HacTpouKuK, 4Tobbl HACTPOUTL MapameTpbl
BoccTaHoBieHNA. Cm. MnaBa 19, “CoxpaHeHne/sn. noyta/Bbi30B (HACTPOMKY,
3KpaHbl, AaHHble),” Ha cTp. 327.

BbicTpas 0CTaHOBKA U306pakeHUs — OCTaHOBKa M306paXKeHMA Ha aKpaHe 6e3
npeKkpaleHuns cbopa AaHHbIX AWM BO30OHOBAEHWE M306PaXKEHUA, ECIU OHO B
HacToslee BpeMa OCTaHOBAEHO. [loNoNHUTENbHbIE CBEAEHWNA CM. B pasaese
“®ukcauma n3obparkeHuna Ha aKkpaHe" Ha cTpaHuue 167.

Pexxum 6bICTPOro 3anycka — nepek/atodeHme pexmnmosn 3anycka "AsTo" n
AL

"HopmanbHbin". Cm. “Bbibop perknma 3anycka: "Asto" nnm "HopmanbHbin"" Ha
CTpaHuLe 216.

BbIcTpbIit cb6poc 3KpaHa — cOpoc M306parkeHna Ha skpaHe. Cm. “OumncTka
3KpaHa'" Ha cTpaHuue 166.

HacTtpous KHonKy [Quick Action] BbicTpoe aeiicTBMe, 4OCTAaTOYHO NPOCTO HaxKaTb ee,
4TObObI BbINOJIHUTL BbIDpAHHOE AencTBUE.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

22 Beb-uHtepopenc

HocTyn K Beb-uHTepdeicy / 370
Ynpasnexue npubopom yepes 6paysep / 371

CoxpaHeHune/BocctaHoBneHue [/ 377

MonydyeHue nsobpaxenusa / 379

dyHKUMKM naeHTudmkaummn / 380

Cpepactea nsmeperua / 381

YcTaHoBKa naponsa / 382

Ecnun Ha ocumnnorpade Keysight InfiniiVision 3000T cepwuun X ycTaHoBNEH
[0NoIHUTEeNbHbIM Moaynb LAN, To ¢ nomolLbto Beb-6pay3epa, paboTatoulero ¢
NpUNoKeHUAMM Java™, MOKHO NOYYUTb AOCTYN K BCTPOEHHOMY Beb-cepBepy
ocunnnorpada. bnaronaps Beb-nHTepdency ocumnnorpada MoKHO BbINOAHATb
cneayoume AenCTBUA:

KEYSIGHT

TECHNOLOGIES

MpocmoTp ceeaeHuit 06 ocumnnorpade, Hanpumep HOMEpP MOEN, CEPUNHbBIN
HOMeEp, UMA XOCTa, IP-aapec 1 ceasytolan cTpoka VISA (agpec).

YnpasneHue ocumnnorpadom ¢ NOMOLLbIO YANEHHOM NNLEBOW NaHEeNN.

OTnpaBka komaHa SCPI (cTaHAapTHbIE KOMaHAb! A1 NPOrpamMmMUpyeMbIX NPprMbopoB.)
ONA YOANEHHOrO NPOrpammmpoBaHmA Yepes annaeT-okHO Komana SCPI.

CoxpaHeHKne HacTPoeK, M300parkeHunn ancnaes, AaHHbIX CUTHaN0B U GaliI0B MacKu.

BoccTaHoBAeHMe dainos HacTpoek, GalioB AaHHbIX ONOPHbIX CUIrHAA0B 1 daitnos
MaCcKu.

MonyyeHMe 1 coxpaHeHne M306parKeHNn AUCNIEA UK KX pacrieyaTka C MOMOLLbIO
bpay3epa.

AKTMBAUMA GYHKUMM MAEHTUOMKALUMM ONA ONpeneneHns KOHKPETHOro CpecTBa
M3MepeHMs NyTeM BbI30Ba Ha AWCMIEen COOBLIEHNA AN BKIOYEHUSA MHAMKATOPA Ha
NMUEBOM NaHen.

369



22 Beb-uHTepdelic

e [IpOCMOTP CMMCKa YCTaHOBAEHHbIX MOAYNEM, MPOCMOTP BEPCUIA MUKPOMPOrpamm,
yCTaHOBKa GaitnoB 06HOBEHNA MUKPOMPOrPaMMbl M MPOCMOTP COCTOAHMSA
KanMBpPOBKM (Ha CTPaHULE CPeACTB U3MEPEHMS).

e [IpOCMOTP N M3MEHEHME CETEBbLIX HAaCTPOEK ocu,mnnorpad)a.

B Beb-nHTepdeiice ocunnnorpada InfiniiVision cepnm X umeeTcs cnpaBoyHas
MHbOPMALIMA MO KaKAOoM ero CTpaHuLe.

[na cBsA3m ¢ ocumnnorpadom m ynpasaeHus MM PEKOMEHAYETCA MCMo/1b30BaTh
BebH-6paysep Microsoft Internet Explorer. CrabunbHas paboTta apyrux seb-6paysepos ¢
OaHHbIM ocupnnorpadom He rapaHTMpyeTca. Beb-6paysep 40/MKEH NOAAEPHKMNBATL
NOAKMOYAEMbI MOy b Java.

Mpexae 4em Ucnosib3osaTh Beb-uHTepdelic ocumnnorpada, ero cieayeT NoAKAOUNTL K
CETW M HaCTPOUTb MOAKAOYEHME K TOKASIbHOW CEeTU.

[ocTtyn K Beb-nHTepdeiicy

YT106bI NONYUMTb AOCTYN K BEG-MHTEPdElCY ocumanorpada, BbINOAHUTE Caeaytome
NencTBus.

1 [oaxntoumnTe ocumnnorpad K 10KaabHOM ceTu (CM. “YcTaHOBKA COEANHEHUSA C CETbIO
LAN" Ha cTpaHuue 351) nam yctaHoBUTE NpamMoe coeduHeHne (cMm. “ABTOHOMHOe
(npamoe) noakntoueHme K MK" Ha cTpaHuLe 352).

MpaAmoe coeaMHeEHMEe AOMNYCTUMO, OAHAKO /lyylle NOAKAUYNTLCA K CTaHAAPTHON
NIOKaNbHOW CeTU.

2 YKaxute uma xocta 1 IP-agpec ocumnnorpada B okHe Beb6-6pay3epa.

MoABMTCA CTapTOBaA CTpaHUUa Beb-mHTepdeitca ocumnnorpada.
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Support | Products | K

‘w KEYSIGHT Oscilloscope Another web-enabled instrument ‘

TECHNOLOGIES from Keysight Technologles

e [— Welcome to your L/’
I Fage
Web-Enabled Oscilloscope

Birowser MSO'X 31 04T
‘wieb Control
Information about this Web-Enabled Instrument
Save/Fecal
MS0-X 3104T Oscilloscope |
I Get Image
MY53520044
Description Agilent rv18?§r3§130542-'5[?4s:illoscope—
Instrument !
Uit DNS Hostname a-mx3104t-20044 cos.agilent.com
Canfigure NetBIOS Name a-mx3104t-20044
Metwark
Multicast DNS Hostname a-mx3104t-20044. local.
IF"int Page IP Address 130.29.71.59
. nect String TCPIPO:a-mx3104t-20044::INSTR
Help with
thiz Page
[l Advanced information Identification: @ off © on

Use the navigation bar on the left to access your oscilloscope and related
information.

@ Keysight Technologies, Inc. 2006-2014

YnpasneHune npnubopom yepes bpaysep

CTpaHuua Beb-mHTepdeiica "YnpasneHue npubopom yepes bpaysep” nossonset
MOMYYUTb AOCTYM K CAEAYIOWMM 31IEMEHTAM:

e yaaneHHan nuuesasn naHens Full Scope (cm. pasgen “YaoaneHHas nuuesas naHe b
Full Scope" Ha cTpaHuue 372),

e yaaneHHas nuuesan naHens Screen Only (cm. pasgen “YoaneHHasa nUesas naHesnb
Screen Only" Ha cTpaHuue 373),

e yaaneHHasa Avuesasn naHenb Tablet (cm. pasaen “YaaneHHas nvueBas naHesb
Tablet" Ha cTpaHuue 374),

* annneT-okHo KomaHa SCPI ana yaaneHHoro nporpaMmmnpoBaHma (CM. pasaen
“YpnaneHHoe nporpammmnpoBaHmne yepes bpaysep" Ha cTpaHuLe 375).
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Ec/nv Ha Bawem KOMMbloTepe He YCTaHOB/IEH NPOrPaMMHbI MOZy/b Java, TO Ha 3KpaHe
0TO6PA3NTCA 3aMPOC HA YCTAHOBKY NPOrPamMmMHOro MoZyns Java. ToT NPorpaMmHbIi
MOZY/b [OMKEH BbITb YCTAaHOB/EH Ha YNPAaBAAOLWMIA KOMMbIOTEP 414 NOAYYEHUSA
BO3MOYHOCTM YAANEHHOMO JOCTYNa K INLLEBOM NAaHEeNN U BOSMOXKHOCTU YAANEHHOTO
nporpaMmMmnpoBaHus Yepes Beb-uHTepdeic.

OKHO KoMaHA SCPI HeobxoaAMMO A/18 NPOBEPKM KOMAHA UM MHTEPAKTMBHOIO BBO/A
HECKONbKMX KOMaHA. [pn co3aaHnm aBTOMATUYECKMX MPOrpamm, NpegHasHaveHHbIX
ONA ynpasaeHusa ocumnnorpadom, Kak npasuo, ncnonbsyerca MO Keysight 10 Libraries
M3 TaKMX NPOrpammHbIx cpes, Kak Microsoft Visual Studio (cm. “YaaneHHoe
nporpammupoBaHue c npumeHeHrem naketa Keysight 10 Libraries" Ha cTpaHuue 376).

YpnaneHHasa nnuesana naHens Full Scope

372

[na ynpasneHua ocumnnorpadom ¢ NOMOLLBbIO yaaneHHoM amuesoi naHenn Full Scope
web-nHTepdelica BbINONHUTE creaytolne AeNCTBUA.
1 lepeiaunTe K Beb-uHTepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTepdericy" Ha cTpaHuue 370).
2 Koraa nossutca Beb-uHTepdeiic ocumnnorpada, Bbibepute cHavana
YnpasneHue npubopom yepes 6paysep, a 3atem
YpaneHHas auuesan naHenb Full Scope. Yepes HECKOIbKO CeKyH/ Ha 3KpaHe
0TO6PA3NTCA OKHO YAANEHHON NLEBOM NaHenu.

3 [na ynpasneHua ocumnnorpadom UCNoib3ynTe Te e KHOMKM U PYYKK, YTO M Ha ero
0bObIYHOW NNLLEBOM NaHeNn. YTobbl NOBEPHYTL PYYKyY, NepeTaliMTe ee Mbillbio 3a
06040K.
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MSO-X 40544 500 MHz Mw@,,,m
fr

ﬂ — Hod:mml_ = Run Control =

o"'-

— (&)
== JOYONC

. Trigger = T Measure ™
20@30
Ao, oo

= Waveform = ™ File ==

1l “I IJII ||{" - B =

" Tools =
=

YnaneHHasa anuesaa naHens Screen Only

[Onsa ynpasaexuns ocumnnorpadom ¢ NoOMOLLbIO yaaeHHoW anuesoit naHenu Screen Only
BbINO/IHWTE CNeAytolme AeNCTBIA.

1 TllepeiaunTe K Beb-uHTepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTepdericy" Ha cTpaHuue 370).

2 Koraa nossutca Beb-uHTepdeiic ocumnnorpada, Bbibepute cHavana
YnpaBsneHue npubopom yepes 6paysep, a 3aTem
YpaneHHas nuuesan naHenb Screen Only. Yepes HECKO/IBKO CEKYH/, Ha KpaHe
0TO06Pa3nTCA OKHO YAaNeHHON ANLEBOI NaHenu.

3 [1ns ynpasaeHus ocumnnorpadom nosb3ynTech rasHbIM MEHIO U
GYHKLUMOHAbHBIMM KHOMKaMM. YTOBbI MPOCMOTPETb KPATKYHO CMPaBKy, HasKMMTE
MPaByt KHOMKY MbILIX Ha MPOrPaMMHON KHOTKeE.
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PaspeweHune
MOHMUTOpPA U
NPOKpPYyTKa
nsobpaxkeHun

|4 VNC:Agilent MSOX3104T Oscilloscope - MY33520044 Remote Front Panel

3 |1

m— 4 Setup

Autoscale

‘% f\_} Acquire Meny

Lk I %  Horizontal Menu

Run/Stop

M

Single

?

Help Menu

Undo

+

Ecam MOHWUTOP yaaneHHOro KomnbtoTepa umeeT paspelueHne 800 x 600 nnn bonee
HW3KOe, YTOObI UMETb NOJIHbIM AOCTYN K YA3IEHHOW NMLEBOIM NaHenn, HeobxoaMmo
MOb30BaTLCA MO0CAMM NPOKPYTKM 3KpaHa. YToObl MONYUYUTL Ha IKPaHe NoHoe
n306paxeHne yaaneHHom AuLeBoin NaHenn 6e3 Noaoc NPOKPYTKM, MOHUTOP
yAaneHHOro KomnbloTepa AoKeH 0bnaaatb paspeweHmem Bbiwe 800 x 600.

YnaneHHas nnuesaa naHesnb Tablet

374

[ns ynpasneHus ocumnnorpadom ¢ NoMoLLbo yaaneHHoM nnuesoi naHenn Tablet

BeO-MHTEpPdENCa, BbINONHUTE Cneaytolime AeNCTBUA.

1 TMepenaute K Beb-UHTEepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTEpdericy" Ha cTpaHuue 370).

2 Koraa nossutca Beb-uHTepdelic ocumnnorpada, Bbibepute cHayana aNemMeHT

YnpaBsneHue npubopom yepes 6paysep, a 3aTem
YpaneHHas nuuesan naHenb Tablet. Yepes HECKONbKO CeKkyHA Ha sKpaHe

0TO6Pa3nTCA OKHO YAaeHHON ANLEBOIM NaHenu.

3 [lna ynpaBaeHus ocumanorpadom MCnosb3ymnte Te Ke KHOMKM 1 PYYKM, 4TO U Ha ero
06blYHOM NMLEBOM NaHeAn. [1NA NOBOPOTHbIX PyYeKk A06aBAEHbl COOTBETCTBYOLLME

KHOMKMWU.
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|48 msox sugar =
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YaaneHHoe nporpaMmMmnpoBaHme Yyepes bpaysep
[na nocbinkK Ha ocumnnorpad KOMaHZ4, yaieHHOro NPorpaMmmmpPoBaHnA Yepes
annaeT-okHo KomaHa, SCPI BbINOAHUTE cneaytowme AeNCTBUA.

1 llepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTepdericy" Ha cTpaHuue 370).

2 Koraa noasutca Beb-uHTepdelic ocumnnorpada, BbibepuTte cHavana
YnpasneHue npubopom yepes 6paysep, a 3aTem YaaneHHOEe NPOrpamMmmMmUpoBaHue.

Ha Beb-cTpaHuLe B Hpay3epe OTKpPOeTCA annneT-okHo komaHa, SCPI.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 375
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‘w KEYSIGHT Oscilloscope

TECHNOLOGIES

Wieloome Remote Programming
Fage

You can send remote programming commands directly to your MS0-X 3104T oscilloscope using the tool below.
commands, see the Programming Commands Quick Reference.

.Browser
“web Control [ Clear ” Commands ” Options

Command

I Save/Recal

*IDN? -
** Successfully connected to Agilent MS0X3104T Oscilloscope — MYS53520044 *=*
I Get Image
> *I0N?
< EEYSIGHT TECHNOLOGIES,MS0-X 3104T,MY53520044,04.00.2014092501
Instrument
Ltilities
Configure
Metwork
I Frint Page
Help with
thiz Page

YnaneHHoe nporpaMmmnpoBaHme ¢ npumeHeHnem naketa Keysight 10
Libraries

AnnneT-okHO KomaHA SCPI no3BonAeT BBOAMTb M NOCbINATb KOMAHAb! yAaNeHHOro
npPOrpamMmnpPoBaHmMA, O4HaKO yaaneHHOe NporpaMmmMpoBaHme Ana
aBTOMATM3MPOBAHHbIX TECTOB M cHopa AaHHbIX 0ObIYHO NPOM3BOAUTCA C NMPUMEHEHMEM
naketa Keysight |0 Libraries, KoTopblit He 06beanHEH € BEG-MHTepdelicom npnbopa.

C nomolubto naketa Keysight 10 Libraries ynpasnatoLwmii KOMNbIOTEP MOKET
B3aMmoaencTeoBaTh ¢ ocumanorpadom Keysight InfiniiVision cepun X uepes
nHTepdericsl USB, LAN 1 GPIB (npu Hannumm).

MakeT nporpamm Keysight 10 Libraries Suite ob6ecneunBaeT BO3MOXHOCTb
B3aMmoaencTema yepes atn nHtepdeicsl. Maket Keysight 10 Libraries Suite MoxHO
3arpysuTb Ha Beb-caiTe "www.keysight.com/find/iolib".
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CBeaeHus 06 ynpasaeHnn ocumaIorpadom ¢ MOMOLLLIO KOMaHZ, YA NeHHOTO
yNpaBAeHUs MOXKHO HaliTK B PyKogsoOcmee npo2pammucma, KoTopoe 3anmncaHo Ha
KOMMaKT-ANCKE C JOKYMEHTaLMeEN, BXOAALLEM B KOMMIEKT NOCTaBKKM ocumanorpada.
DTOT AOKYMEHT TaK»Ke MOMKHO HallTu Ha Beb-caiTe Keysight.

JononHuTenbHble CBeAeHWA 0 MOAKAYEHUN K ocumanorpady cMm. B JOKYMeHTe
Pykos8odcmeso no nodknoyeHuro uimepgeticos USB/LAN/GPIB k ycmpodlcmeaam
Keysight Technologies. 9NeKTPOHHYO BEPCUIO AOKYMEHTa PyK0800Ccmaeo no
NOOKAKYEHUIO A5 NMeYaT MOXKHO HaTK Ha Beb-canTe "www.keysight.com", yka3as B
CTPOKe nomncka "PyKoBOACTBO NO NoAKAo4eHumo".

CoxpaHeHMWe/BoccTaHOBEHNE

C nomolibto Beb-mHTEpdEca ocumanorpada MoKHO COXpaHAaTb Ha MK dainbl
HaCTPOMKKM, M306parkeHUs amcnaes, Gainbl AaHHbIX CUTHAN0B MK Galiabl Macku (Ccm.
pasaen “CoxpaHeHune ¢anioB c nomoLbto Beb-nHTepdeiica” Ha ctpaHuue 377).

C nomolupbto Beb-MHTEpdeiica ocumanorpada MoKHO BOCCTaHaBNMBATb COXPAHEHHbIE Ha
MK daitnbl HAaCTPONKKM, daitnbl AaHHBIX OMOPHBIX CUTHAN0B UAN daitNbl MacKK (CMm.
pa3aen “BocctaHoBneHue dalinos yepes Beb-nHTepdeinc" Ha cTpaHuue 378).

CoxpaHeHue $palnoB Cc NOMOLLbIO Beb-nHTepdelica

[ns coxpaHeHua Gpainnos HACTPONKK, N306paKeHUin ancnaes, AaHHbIX CUrHaN0B,
AaHHbIX Lister uan dannos macku Ha MK c nomouisto Beb-nHTepdelica ocunnnorpada
HeobXx0aMMO BbINOHUTL CeaytolMe AercTBmS.

1 TMepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuue 370).

2 Koraa Ha aucnnee otobpasnTtcs Beb-mHTepdeic ocumnnnorpada, B 1€BOM YacTu
CTapTOBOW CTpaHuLbl BbibepuTe BrNaaky CoxpaHeHue/Bbi30B.

LWenkHuTe ccblnky CoxpaHeHue.
4 Ha cTpaHuLe COXpaHeHMA BbINOHUTE ceaylolime AeCTBUA.
a BeeauTte uma daiina, B KOTOPbLIM COXPAHAIOTCA AaHHbIE.

b Bbibepute dopmar.
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378

‘W KEYSIGHT
TECHNOLOGIES

Welcome
Fage

Browzer
“w'eb Control

. | Save/Recal

I Get Image

Instrument
Ltilities

Configure
Metwork

Save

Filename [§le]il:]

Oscilloscope

[7] New Acquisition

Preview

Setup (*

8-bit Bitmap image (*.bmp)
24-bit Bitmap image (*.bmp)

PMNG, 24-bitimage (*.png)

CSV data (*.csv)

ASCI XY data (*.cav)

Binary data (*.bin}

Reference Waveform data (*.h5)
Multi Channel Waveform data (*.h5)
Mask (*. msk)

Arbitrary Waveform data (*.cav)
Analysis Results (*.csv)

Save

[ns npocmoTpa M306parkeHna TeRYLLErO AMChaes ocumanorpada MOXKHO HaxKaTb
KHonKy MpepBapuTenbHblt NpocMoTp. MNepes NpeaBapuUTeNbHbIM MPOCMOTPOM
MOXHO 3anycTnTb CHOp AaHHbIX, yCTaHOBMB GpiakoKk HoBbIi c60p AaHHDIX.

YT106bI COXPaHUTL MHbOPMaLMIO O HAacTpoliKe B dann .txt dopmata ASCII, ana
HEKOTOPbIX GOPMATOB MOXKHO HaXKaTb KHOMKY COXPaHUTb AaHHbIe HAaCTPOMKM.

¢ Haxmute kHomnKy CoxpaHeHue.

TeKkylme AaHHble OyayT COXPaHEeHbI.

d Haxmute kHonky CoxpaHeHue B 11af0roBom OkHe "3arpyska dainnos".

e B ananorosom okHe "CoxpaHuTb Kak" nepenanTe K nanke, B KOTOPYH HYXKHO

COXPaHWTb Gaiin, n HaskmmTe KHOMKY COXPaHUTD.

BocctaHoBneHMe ¢parinos Yepes Beb-nHTepdelc

YT06bl Ha KOMMbOTEPE BOCCTAHOBUTL haiibl HACTPOMKM, Gaibl AaHHbBIX ONOPHbIX

CUrHanos, Gaiibl Macku nan Gpaiabl CUrHaA0B NPOMN3BOIbHOM GOPMbI Yepes
Beb-nHTEpdeic ocuunnorpada, BbINOAHUTE CAeaytollme AeNCTBUA.

1 TMepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K

Beb-nHTEpdelicy" Ha cTpaHuue 370).
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2 Koraa Ha aucnnee otobpasunTtcs Beb-mHTepdeiic ocunnnorpada, B 1eBOM YacTu

CTa

PTOBOM CTpaHuLbl BbibepuTe BKAaaKy CoxpaHeHue/BbI30B.

LLlenkHuTe ccbinky Bbi3oB.

4 Ha

CTPaHMLE BOCCTAHOB/IEHMA BbIMOIHUTE CAeAytoLLmMe AENCTBUA.
HaxmuTe kHonKy 0630p....

B ananorosom okHe Bbibopa daina ykaxuTe dain 41s BOCCTaHOBAEHUA U
Ha)KMUTE KHOMKY OTKPbITD.

Mpw BoCcCcTaHOBAEHUN GaNN0B AaHHbIX ONMOPHbIX CUTHAN0B Bbibepute
pacnonoxexvie K onopHomy curHany.

‘w KEYSIGHT Oscilloscope

TECHNOLOGIES

Welcome
Fage

Recall

To Reference Waveform [Jsyld

Browzer
“w'eb Control

C:\Templweb_interface\scope h5

d

[MonyyeHme n3obp

Arb Waveform Data Column

Haxxmute KHonKy Bbi3oB.

dKeHnA

YT106bI COXPaHUTbL (MM pacneyaTaTb) CHUMOK 3KpaHa ocumanorpada yepes

Beb-U
1 Me

HTepdelic, BbINONAHUTE CAeaytoWmne AenNCcTBMA.

penanTe K Beb-mHTepdelicy ocumnnorpada (cm. pasgen “Ooctyn K

Beb-nHTEepdelicy" Ha cTpaHuue 370).

2 Ko
Bbl

roa nossuTCsa Beb-mHTepdeiic ocumnnnorpada, B 1€BOM YaCTU CTAPTOBOM CTPAHWULbI
6epuTe BKNaAKy MonyyeHne n3obparkeHUN. Yepes HECKO/IbKO CEKYH/, MOABUTCS

n3obparkeHue akpaHa ocumanorpada.

3 LenkHnTe M30bparkeHne NpasBoi KHOMKOM Mbllin 1 BbibepuTe NyHKT COXPaHUTb
nsobparkeHue Kak... (111 Neuatb sobpaxkeHms...).
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4 VYKaxuTe MecCTo, KyAa credyeT CoXpaHUTb Gain n30bpaskeHns, n HaxmuTe
CoxpaHeHue.

OYHKUMU naeHTUOUKALMM

®OYHKUMN naeHTUdMKaumm Beb-nHTepdeica MCnonb3yeTca ANA MOUCKA HYXKHbIX
WNHCTPYMEHTOB cpeayn 060opyA0BaHMA CTOMKM.

1 TllepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Adocrtyn K
Beb-nHTepdericy" Ha cTpaHuue 370).

2 Korga nosBWTCA CTapToBas CTpaHMLUa Beb-nHTepdeica ocumnnorpada, sbibepute
015 QYHKUMM aeHTUdMKaUMK 3HaYeHne BKA.

Ha akpaHe ocuunnorpada nossutca coobuieHme "MaeHTudmnkauma". ECim HyKHO
OTK/IIOUMTL MAEHTUGMKAUMIO, BbiBepUTe 3HaUYeHre BbIKA., YTOObI NPOAOMKMTL
aKTMBALMIO, HAXMKUTE Ha ocumunnorpade NnporpammHyo KHonky OK.

Support | Products | Keysight Site

: [ Another web-enabled Instrument |
Y VLA I Osciloscope At e e nment |

e Welcome to your L//{I
@, Page
Web-Enabled Oscilloscope

Browser MSO'X 3104T
w'eb Cantrol
Information about this Web-Enabled Instrument
Save/Recal
Instrument MS0-X 3104T Oscilloscope
Get Image
MY53520044
Description Agilent Fv1S'U‘)‘$%13?;2-'EDDj:IIIOSCODe—
Instrument Y
Utities DNS Hostname 3-mx31041-20044. cos.agilent.com
Configure NetBIOS Name a-Mx3104t-20044
Metwark
Muilticast DNS Hostname a-mx31041-20044.local
Print Page 130.29.71.59
VISA TCPII - TCPIP0:a-mx3104t-20044 INSTR
Help with
this Page DYHKUMS naeHTUdMKaLMU
[kl Advanced information |dentification: © off @on —— Y P

Use the navigation bar on the leftto access your oscilloscope and related
information

© Keysight Technologies, Inc. 2006-2014
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CpeacrtBa M3mepeHus

Ha ctpaHuue "CpeacTtsa namepenma" B pamkax Beb-mHTepdeinca MOXKHO BbIMOAHATb
cneayoume AencTBums.

¢ [IpOCMaTPMBaTh CMMCOK YCTaHOB/IEHHbIX MOAY/EN.
e [IpocmaTpuBaTb BEPCUM MUKPOMPOTPaMM.
e YcTaHaBnMBaTb daliibl 0OHOBAEHWUA MUKPOMPOTrPaMM.

¢ [lpocmaTpuBaTb COCTOAHME KaIMBPOBKMY.

Moaxoasaulee AeNCTBME MOXKHO BbibpaTh B PACKPbIBAOLLEMCS MEHIO.
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‘w KEYSIGHT Oscilloscope

TECHNOLOGIES

Instrument Utilities

Browzer -
\web Contral Installed Options =

nstalled Options

Firmware Version

Calibration Status _ jtalled Options

| License | Description Installed
IR o e i
m|Embedded serial decode and trigger Yes
anfigure AUTO | Automotive serial decode and trigger Yes
stwork FLEX |Flex Ray serial decode and trigger Yes
PWR | Power application Yes
COMP |UARTIR8232 serial decode and trigger Yes
SGM |Segmented Memaory Yes
MASK |Mask|imittesting Yes
AUDIO | Audio serial decode and trigger Yes
“| Education kit license Yes
WAVEGEN |WaveGen license Yes
AERO |1553 & 429 serial decode and trigger Yes
| Enhanced Video Triggering Yes
ADVMATH |Ad\fanced Math Yes
DVMCTR | Digital Voltmeter and Counter Yes
SCPIPS |Inﬂniium Mode Mo
RML | Remaote Log Yes
m|8ensorserial decode and trigger Yes
CANFD | CAM FD serial decode and trigger Yes

thiz Page

YCTaHOBKa Napo/if

Mpu NoaKoYeHUn ocumanorpada K NOKaNbHOM CETU PEKOMEHAYeTCA 3a4aTb Napoib.
3T0 NO3BO/NT 3aLWMTUTL NPMBOP OT HECAHKLMOHMPOBAHHOIO YAa/1eHHOIo 40CTyNa
yepes BeO-MHTEPGENC 1 OT U3MEHEHMA NapameTPOB. [pK 3TOM yaaNeHHble
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NoNb30BaTENM, HE 3HatOLWMeE NapPoAs, OyayT MUMeTb BO3MOXKHOCTb MPOCMAaTPMBATh
CTApPTOBYIO CTPAHMLLY, NPOBEPATHL CETEBOE COCTOAHME U BbINMOMHATL PAL, APYTUX
OeNCTBMI, OAHAKO OHM He CMOTYT YyNpaBAaTb OCUMANOrPAadOM UAN UIMEHATL €r0
HaCTPOMKM.

YT06bI 33/1aTh NAPO/b, BbINOJHUTE CAeAylolMeE AEUCTBUA.

1 TMepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEpdelicy" Ha cTpaHuue 370).

2 Koraa noasutca Beb-uHTepdelic ocumniorpada, Ha CTapToOBOM CTpaHMLEe Bbibepute
BKAAAKY KOHPUIYpaLUM CETU.

3 Haxmute kKHonky M3meHeHUe KoHduUrypauuu.

Oscilloscope

Mx KEYSIGHT
TECHNOLOGIES

Wielome
Page

Birowser
Web Control

l Save/Recal

Current Network Configuration

M3meHeHne koHdburypaumm

Modify Configuration

Parameter

Currently in use

l Getmage Configuration mode Automatic
Dynamic DNS ON
Instiument NetBIOS oN
Bknagka Utitties Multicast DNS ON
Hacrpoiika o —— Agilent MSOX3104T Oscilloscope - MY53520044
cetn" Metwark
IP Address 130.29.71.59
Default Gateway 130.29.64.1
Help with DNS Server{s) 130.29.152.27, 130.29.152.28
thiz Page
3310420044
[ Doman| cos.agientcom
USB Control ON
LAN Control ON

4 BpeauTe NOAXOAALWMM NAPOAb U HAXKMUTE KHOMKY MPUMEHUTb U3MeHeHus.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMyaTaLMM
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Support | P
KEYSIGHT i (" Another wet
w TECHMNOLOGIES OSCI”OSCOPE
Welcome
P - -
- Modify Network Configuration
Browser
Wweb Control
[ Undo Changes ] [ LAN Reset ] [ Apply Changes ]
l Save/Recal
l Get Image Parameter Configured Value Edit Configuration

=
=

utomal ON © OFF @ ON

IP Settings to use in non automatic mode:

IP Address 130.20.71.59

Instument
Utilitie:s

Configure

Metwork.

Subnet Mask 2552552480

l Frint Page Default Gateway 130.29.641

Name service settings:
Help with

o e a0 2048
DNS Server 130.29.152.27
Multicast DNS oM

Other settings:

© OFF @ ON

Agilent M30X3104T

Keysight napons

“Set to blank for factory defavit value

YTo6bl NONYYMTb AOCTYN K OCUMANOrPady, 3aLUMWLEHHOMY NAPONEM, B KAYECTBE UMEHM
nosib3oBaTeNs HeobXo0AMMO yKasaTb IP-aapec ocumanorpada.
Cbpoc napona  Y1obbl cOPOCUTL NAPO/b, BbINOAHWUTE OAHO U3 CAeAYIOLMX AeACTBUN.

e Ha nepegHelt naHenu ocumnnorpada HaxmmTe kHonky [Utility] YruauTe >
Bsoa/BbiBopg, > C6poc LAN.

¢ B Beb-6pay3epe oTkpoiTe BKAaaKy HacTpoiika cetu, Bbibepnte U3smeHeHue
KOHUrypaumm, yaannte naposb 1 HaxkMmute KHonky MpumeHUTb USMEHeHUS.
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23 OnopHbIN cUTHaN
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TexHUYecKme XxapakTepPUCTUKM

MoNHble M aKTyanbHble CBEAEHUA O TEXHUYECKMX XapaKTepUCTUKax ocumanorpada
InfiniiVision cm. B cneumouKaumax K ycTponcTay. s 3arpy3ku cneyudukaLmm nocetmuTe
Beb-cTpaHuLy no agpecy: "www.keysight.com/find/3000TX-Series"

Ha atol Beb-cTpaHuLe BbibepuTe BKAaAKy Bubnmnoreka v snemeHT TexHuyeckue
XapaKTepUCTUKMU.

Kpome TOro, MOXKHO nepenTn Ha AoMallHIo cTpaHuLy Keysight no agpecy:
"www.keysight.com" 1 BbInoNHWUTL NOUCK AoKymeHTa "3000T X-Series oscilloscopes data
sheet" (Cneumdunkauma ocumnnorpada 3000T cepun X).

Y106kl 3aKa3aTb cneuundurKaumio no TenedoHy, 0b6paTuTecs B MECTHOE
NpeLCcTaBUTEeNbCTBO KOMMaHMK Keysight. MoMHbINA CMMCOK KOHTAKTOB AOCTYMNEH Ha
Beb-cTpaHuue no agpecy: "www.keysight.com/find/contactus".
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KaTeropua namepeHua

e “KaTteropusa nsmepenus ocumnnorpada” Ha ctparuue 386
e “OnpepeneHua Kateropuun namepeHuna" Ha cTtpaHmue 386

e “CTOMKOCTb K CKauykam HanpsxeHua" Ha cTpaHuue 387

KaTeropua nsmepeHus ocumnnnorpada

Ocumnnorpadsl InfiniiVision npeaHasHaveHbl 41 NPOBEAEHUS U3MEPEHUI KaTeropun |.

CTOPOXHO lC',aHHin:i npuﬁop cneayet UCNosib3oBaTb TO/IbKO ANA MSMEPEHME B paMKax

YKa3aHHOMW KaTeropuu usmepeHuu.

386

Ol'lpe,ﬂ,efleHl/IFl KaTeropnn namepeHma

K M3mepeHuam KaTeropmm | OTHOCATCA M3MEPEHUA, NMPOBOAMMbIE B 3/1EKTPUYECKUX
Lensx, He MOAKMOYEHHbIX K 31eKTPOCeTH Hanpamyto. Mpumepamm MoryT CAYKUTb
M3MEPEHUS Lieneit, He ABAAIOLLMXCA OTBETBAEHUAMM INEKTPOCETH, A TaKKe 0CoBbIM
006pa3oM 3alMLLEHHbIX (BHYTPEHHMX) NapaniesnbHbix Lenew. B cnyyae nocneaHmnx
MHTEHCMBHOCTb KPAaTKOBPEMEHHbIX Harpy30K HEMOCTOAHHA M 33 CYET 3TOro
Mo/Ib30BATE/NO CTAHOBUTCA M3BECTHA CTEMEHb YCTOMYMBOCTM 0H6OPYA0BAHMA K CKaYKaM
HanpaXeHus.

K n3amepeHnam KaTeropmm |l OTHOCATCA M3MEPEHUA, NPOBOAMMbIE B 3NEKTPUYECKMX
Uenax, Hanpsamyto NOAKAOYEHHbIX K HU3KOBOIbTHOMY 060pyA0BaHMI0. Mpumepamm
CNYKaAT M3MepeHus Lenen 6bIToBbIX NPUBOPOB, NOPTATUBHBLIX MHCTPYMEHTOB U
aHanormyHoro obopyaoBaHuA.

K namepeHunam kateropum lll oTHOCATCA M3MePEHNA, MPOBOAMMbIE B SNEKTPUYECKMX
cucTemax 3gaHuia. Mpumepamm cay»KaT M3MepeHna B LLenax pacnpeaenmrenbHbIX
LWMTOB, NPEAOXPAHUTENEN, INEKTPONPOBOAKM, U, B TOM YnCIe, Kabenel, COOpHbIX WWH,
COeAMHUTENBHbBIX KOPOBOK, BbIKOYATENEN, CETEBLIX PO3ETOK CTALMOHAPHOMO
060py0BaHMA, @ TaKKe NPOMBbILLIEHHOTO M MHOTO PoAa 060pyA0BaHMSA, HAaNpPUMep,
ABUratenen ¢ HepasbeMHbIM COeIMHEHNEM CO CTALLMOHAPHOM YCTaHOBKOM.

K n3mepeHuam Kateropmu IV oTHOCATCA M3MepeHUs, NPOBOAMMbIE B LIEMAX UCTOYHMKA
NWUTaHMA HU3KOBOILTHOTO 0OOPYA0BaAHMA. MTPUMEPAMM CYKAT SNEKTPOCHETUMKM 1
M3MEPEHMA B LENAX NepBMYHbIX NPMOBOPOB 3aLLMTbl OT CBEPXTOKOB M YCTPOMICTB
Ny/1bCaLMOHHOTO KOHTPOAA.
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CTOMKOCTb K CKa4Kam HalpAaxXeHmA

A MpeaenbHoOe BXOAHOE HaNpAMKeHWe Ha aHa/l0roBOM BXOAE

300 cpegHekBagpaTmyeckux B, 400 B (maKc.); AMHaMUYeCcKan neperpyska no
HanpsaxeHuto 1,6 KB (makKc.)

50 Om Ha Bxoge: 5 cpefHeKBaApaTMYECKUX B —3awwmTa Ha BXoae, yCTaHOBAEHHaA
ona pexkuma 50 Om. Mpu obHapyKEHUN HaNPAXKEeHWUs, NpeBbiwatoLLero 5
cpeaHeKkBaapaTMUEcKux B, KaHan ¢ HarpysKkoi B 50 Om byaeT oTkatoueH. OgHaKo B
33aBMCMMOCTM OT BPEMEHHOW KOHCTaHTbl CUTHA/1a BO3MOXHbI NOBPEXAEHMA Ha
BXO4aX. 3alLMTa HA BXoAe ansa pexkmma 50 Om paboTaeT, ToNbKO Koraa Ha
ocumnnorpad nogaeTca nUTaHme.

A MpeaenbHoe HanpaXKeHWe Ha BXO4e LMPPOBOro KaHana

+40 B (maKc.); AMHammuyeckas neperpyska no Hanpsxexuto 800 B (makc.)

BHelHWe ycnoBuA

OKpyKatowwan Mcnonb30BaTh TONIbKO BHYTPU NOMELLEHUS.

cpepa

TemnepaTtypa Pabouan: o1 0 °C go +55 °C, Hepabouasn: ot -30 °C go +70 °C

OKpYrKatoLwemn

cpeapl

BnaxHoCTb Pabouan: oTHOCMTeNbHasA BAaXKHOCTb OoT 50 % 0 95 % npu 40 °C B TeyeHme
5 gHen.

Hepabouas: oTHocuTenbHasA BnaxKHocTb 90 % npu 65 °C B TeyeHue 24 u.

BbicoTa Hag, Makc. pabouas BbicoTa Hag, yposHem mops: 3000 m (9842 ¢yToB)
ypoBHEM mops

Kateropwmsa [aHHbIN NPoAYKT NpucnocobieH Ana NUTaHWA OT CETU, COOTBETCTBYIOLLEN
nepeHanpsXeH | BTOPOW KaTeropuu nepeHanpaKeHus, YTo XapaKTepHo Ans 060pyaoBaHus,
na NOAKNH0YAEMOTO C MOMOLLBIO Kabens u LWTenceNbHON BUNKM.

CreneHb Jonyctma skcnayaTauus ocumnnnorpados InfiniiVision 4000 cepum X B
3arpAsHeHuns OKPYKaIoLWMX Cpefax Co CTENEHbIO 3arpsasHeHmns 2 (uam 1).

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 387
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OnpegeneHusa CreneHb 3arpAasHeHma 1. OTcyTcTBME 3arpA3HEHNA AU HAaIMYMe TObKO
cTeneHun CNy4alHbIX CYXUX, HEMPOBOAALLMX 3arpasHeHni. Ha paboty npubopa
3arpasHeHua TaKkue 3arpAsHeHna He BAUAIOT. NpUmep: YncTas KomHaTa uam opucHoe

NnomelLLeHNe C KOHTPOAMpPyemoit aTmocdepoir.

CrteneHb 3arpssHeHns 2. Kak npasuio, BO3HUKHOBEHWE TOJIbKO C/Ty4aiHbIX
CYXWX, HENPOBOAALLMX 3arpsA3HEHUN. M3peaKa MOMKET BO3HUKATb
BPEeMeHHaA NPOBOAMMOCTb, Bbl3blBaemMasn KOHAEHCaUMel 3arpsasHeH .
Mpumep: 06bIYHAA cpesa BHYTPU NOMELLEHUS.

CTeneHb 3arpsasHeHuns 3. BO3HWMKHOBEHWE NPOBOAALLMX UAUN CYXMUX
HENpPoBOAALIMX 3arPA3HEHUIN, CTAHOBALLMXCA NPOBOAUMbBIMU U3-3a
oXnaaemon KoHaeHcaunn. Mprumep: 3aKpbiTan BHELLHAA cpeaa.

[MpobHUKKN 1 NpucnocobneHms

B aTom pasaene nepeyncaeHbl coBMecTMmMble ¢ ocumanorpadamm 4000 cepum X
NPoBHMKN 1 NpucrnocobieHus.

¢ “lNaccuBHble NPo6HUKK" Ha cTpaHuLe 389
e “OOHOCTOPOHHME aKTUBHbIE NPOOHUKK" Ha cTpaHuLe 389
e “NuddepeHuymanbHble NPobHUKK" Ha cTpaHmLue 390
e “TokoBble NPoBHUKN" Ha cTpaHuLe 391
e “JlocTynHble npucnocobnexHmns” Ha cTpaHuue 392
UHTepdeiic  MHTepdelic aBTooNpeaeneHNA COBMECTUM CO MHOTMMW OAHOCTOPOHHUMM aKTUBHbBIMM,
asToonpegeneHn  AundbdepeHUManbHbIMU M TOKOBbIMM NPOBHUKamKM Keysight. AKTUBHBIM NPOBHMKaM, He

ANPOBHMKA  MMEIOLMM COBCTBEHHbBIX BHELIHMX MCTOYHMKOB NUTaHMA, HeobxoamMma MoLLHas
NoANWUTKa OT MHTepdeica aBToonpeaeneHmns NpobHMKa.

B rpadax "[onyctMmoe KonmndecTso" npueedeHHbIX Aanee TabamL, COBMECTUMbIX C
nHTepdencom asToonpeaeneHns NPOBHNKOB YKazaHO MaKCHMaibHOe YMCIO aKTUBHbIX
NPOBHMKOB KaKa0ro TMMa, KOTOPble BO3MOXHO NOAKMOUYUTL K ocumanorpady.

Mpwn noTpebneHnn yepes nHTepdelic asToonpeaeneHmsa NPobHNKA CANLLKOM 60bLLIOTrO
KONMYecTBa aHeprmm Ha aucnaee otobpasmntca coobuleHne ob ownbke. Toraa ans
nepeHacTponkmn nHTepdeiica notpebyetcs HemealeHHO OTKAOUYUTL BCe MPOOHUKM, a
3aTem MOAKNOUYNTb TOIbKO A0MYCTUMOE MX KOIMYECTBO.

Cm. TakKe  [lononHWTENbHbIE CBEAEHMA O MPOBHMKAX M NPUCNOCOBAEHMAX CM. Ha Beb-caliTe
"www.keysight.com".

¢ "PyKoBOACTBO MO BbibOpY Npo6HUKOB M NpucnocobneHnin (5989-6162EN)"
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e "CnpaBoyHbIi INCTOK TEXHUYECKMX AaHHbIX A4/19 PYKOBOACTBA No Bbl6OpY
Npo6bHUKOB M Npucnocobnennit ocunnnorpada InfiniiVision (5968-8153EN)"

MaccuBHblE MPOOHUKM

Ocuwmnnorpadesl InfiniiVision 4000 cepum X pacnosHatoT NaccBHbIe NPOBHUKK, Takne
Kak N2894A, 10070D, N2870A 1 np. Ha pazbeme Taknx NPoBHUKOB MMEETCA KOHTAKT,
COeAMHSAIOLLMIM MX C KOMbLOM, OKpY»KatolMm pasbem BNC ocumnnorpada. Takum
o0bpasom ocumanorpad aBTOMaTUYECKM YCTAaHABAMBAET KOIDOULIMEHT 3aTyXaHNA
pacno3HaHHbIX NaccMBHbIX NPobHMKOB Keysight.

MaccuMBHble MPOBOHUKM, He UMEetoLLIMEe KOHTAKTa A41A NOAKMOYEHUA K KONbLLy BOKPYT
pasbema BNC, ocumniorpadom He pacrnosHatoTcs, U KOIbPULIMEHT 3aTyxaHUs A9 HUX
cneflyeT 3a4athb BPYyYHyto. Cm. “YKkazaHue koadduumeHTa 3aTyxaHMA NpobHMKa" Ha
CTpaHuLe 94.

C ocumnnorpadom InfiniiVision 4000 cepnmn X MOXKHO MCNOb30BaTb CAeaytolmne
naccuBHble NPOBHMKK. BO3MOXKHbI Nt06ble KOMBUHALMKM NACCUBHBIX MPOBHUKOB.

Ta6nuua 4lMaccuBHble NPOBHUKK

10070D Mpo6HUK naccusHbIn, 1:1, 20 MMy, 1,5 m

10076B MpPO6HUK NACCUBHBIM, BbICOKOBONLTHbLIN, 100:1, 4 KB, 250 My,
N2771B MpPO6HUK NACCUBHBIN, BbICOKOBONLTHbIM, 1000:1, 30 KB, 50 MTIy,
N2870A Mpo6HUK naccmsHbIi, 1:1, 35 MMy, 1,3 m

N2874A MPOBHUK NACCUBHBIN C HU3KUM MmnegaHcom, 10:1, 1,5 My, BXoaHOM

curHan noocn Z500 Om, 1,3 m

N2876A MPOBHUK NACCUBHBIN C HU3KUM MmnegaHcom, 100:1, 1,5 IMu,
BXOAHOW CMUrHan no ocn Z 5 kOm, 1,3 m

N2894A Mpo6HuK naccmeHbIl, 10:1, 700 My, 1,3 m

OAHOCTOPOHHME aKTUBHbIE MPOOHMKN

C ocumnnorpadom InfiniiVision 4000 cepumn X MOXKHO MCNOb30BaTb CAeaytolmne
OAHOCTOPOHHME aKTUBHbIE NPOOHMKM.
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Tabnuua 5AKTUBHbIE NPOBHUKM

OnucaHue MopapepkmBae

moe
KOIIM‘-IECTBOI

1130A 1.5 Iy, — yeunutens InfiniiMax (c ronoskoi 4
O4HOCTOPOHHEro NPo6bHMKa)

N2750A Mpo6HKK akTUBHbLIN, aAnddepeHumnanbHbiit InfiniiMode | 4
(8 oAHOCTOPOHHMUX pexkumax), 1,5 My, 30 B
NOCTOAHHOTO TOKa + MaKC. MMKOBbIN NepeMeHHbIM TOK,
¢ uHTepdeicom asToonpegeneHmsa NpobHMKa

N2744A UHTepdelicHbI aganTtep NnpobHuKa T2A 3aBucUT OT TUNA
NMOAK/OYEHHbIX
npo6HuKoB

N2795A Mpo6HUK akTMBHbLIW, 1 L, c UHTEpdEricom 4

aBToonpeaeneHnAa I'IpO6HMKa

N2796A Mpo6HUK aKTMBHbIW, 2 L, C UHTEpdEelricom 4
aBToONpeaeneHns NpobHuKa

Iem. “UHTepdelic aBTooNpeaeneHns npobHMKa" Ha cTpaHuue 388.

OnddepeHunanbHble NPOOHMUKM

C ocumnnorpadom InfiniiVision 4000 cepumn X MOXKHO MCNOb30BaTb CAeaytolmne
anddepeHUmnanbHblie MPOHBHUKN.

Tabnuua 6nddepeHumanbHblie NPOOBHNUKN

OnucaHue Nopapepxusae
moe
Konuuecrso’
1130A 1.5 My, — yeunutens InfiniiMax (c ronoskoi anddepeHumnanbHoro 4
npo6HuKa)
N2750A MpobHUK aKTUBHbLIN, gudbdepeHumanbHbii InfiniiMode, 1,5 My, 30 B 4

NMOCTOAHHOIO TOKA + MAKC. MUKOBbIM NePeMEeHHbIN TOK, C
NHTEpdelricom aBToonpeaeneHns npobHuKa
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Tabnuua 6JuddepeHumanbHblie NPOBHUKKU (NPoA0KEHNE)

OnucaHue Moppepxusae

moe
KOIIM‘-IeCTBO]'

N2790A MpobHUK anddepeHLManbHbIli, BbICOKOBOALTHLIW, 50:1 nam 500:1 4
(BO3MOXHOCTb NepekntoueHms), 100 M, c MHTepdericom
aBToonpeaeneHus NpobHunkKa

N2791A MpobHMK anddepeHLUManbHblii, BbICOKOBOLTHBIN, 25 MTw, +/-700 B,
npepbiBaHve 1 MOm, 10:1 naun 100:1 (BO3MOXKHOCTb NepeKNoHeHns)

N2792A MpobHuk anddepeHumansHbiid, 200 Mry, 10:1, npepbiBaHne 50 Om

N2793A MpobHuK guddepeHymanbHblii, 800 Mrw, 10:1, +/-15 B, npepbiBaHue
50 Om

N2891A 70 MTu, 7 KB, npobHUK anddepeHLmanbHbIi, BbICOKOBOBTHbIN

Icm. “UHTepdelic aBToonpeseneHna npobHMKa" Ha cTpaHuLe 388.

TokoBble NPOBOHMKHM

C ocumnnorpadom InfiniiVision 4000 cepumn X MOXKHO MCNOMb30BaTb CAeaytoLmne
TOKOBbIE MPOBHUKM.

Tabnuua 7ToKoBble MPOBHUKM

OnucaHue MopapepkuBae
moe
Konnuecrso’
1146B Mpo6HuWK ToKoBbIN, 100 KIM, 100 A, nepemeHHbIH/NOCTOAHHbI TOK
11478 Mpo6HMK ToKoBbIN, 50 My, 15 A, nepemeHHbIi/NOCTOAHHBbI TOK, C 4

NHTepdelicom aBToonpeaeneHna NpobHUKa

N2780B Mpo6HMK ToKoBbIN, 2 M, 500 A, nepemeHHbI1/NOCTOAHHbIN TOK
(ncnonb3yeTca ¢ UCTOYHUKOM NUTaHMA N2779A)

N2781B Mpo6HMK ToKoBbIN, 10 MIL, 150 A, nepeMeHHbI/NOCTOAHHbIN TOK
(ncnonb3yeTca ¢ UCTOYHUKOM NuTaHuA N2779A)

N2782B MpobHMK TOKOoBbIK, 50 MTL, 30 A, NepemMeHHbII/NOCTOAHHBIN TOK
(Mcnonb3yeTtca ¢ UCTOYHUKOM NuTaHuUA N2779A)
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Ta6bnuua 7ToKoBble NPOBHMKU (NPOAOKEHNE)

OnucaHue

Moppepxusae

moe
KOIIM‘-IeCTBO]'

N2783B Mpo6HMK ToKoBbIK, 100 M, 30 A, nepeMeHHbIN/NOCTOAHHbIN TOK
(Mcnonb3yeTca ¢ UCTOYHUKOM NuTaHuA N2779A)
N2893A MpobHMK ToKoBbI1, 100 M, 15 A, nepeMeHHbIN/NOCTOAHHbIN TOK, ¢ | 4

NHTepdelricom aBToonpeaeneHns npobHuKa

lem. “UHTepdelic aBToONpeaeneHns NnpobHMKa" Ha cTpaHuue 388.

392

JocTynHble npucnocobnenHuna

Kpome naccmBHbIx (“MaccuBHble NPOBHUKKU" Ha cTpaHuLe 389), aKTUBHBbIX
OAHOCTOPOHHMX (“OfQHOCTOPOHHME aKTUBHbIE MPOBHUKK" Ha cTpaHuLe 389),
andoepeHumansHbix (“AnddepeHumanbHble NpobHUKK" Ha cTpaHuLe 390) U TOKOBbIX
npobHuKos (“TokoBble NPOBHMKK" Ha cTpaHuLe 391), kK ocumnnorpady InfiniiVision
4000 cepun X nmeeTca pag npucnocobneHumit.

Ta6nuua 8Mpucnocobnenuns K ocunnnorpady InfiniiVision 4000 cepum X

Mopgenb/Home

p Aetanu

OnucaHue

N2763A KomnnekT gns KpenneHus B CTOMKY

N2733B Msrkaa nepeHoCHaA CymKa

N2786A OnopHoe yCTPOMCTBO NO3ULMOHMPOBaHUA NPOOHMKa

N2787A YCTPOMCTBO TPEXMEPHOTO NO3ULMOHUPOBAHMA NPOOHUKA

1180Cz MNepenBuKHOW UCMbITaTe/IbHbIN CTEHA,

N6455A MeyaTHbI BapMaHT pyKOBOACTBA NO/b30BaTeNA

Mpouee Haknagku gna nvuesol naHenm — cMm. pasgen “Haknagku gns anmuesomn

naHesn Ha pasHbIX A3blKax" Ha cTpaHuue 49.

N6450-60001

16-KaHaNbHbIA N1OTMYECKMI MPOBHMK C KOMNAEKTOM NpucnocobaeHmi
(Bx0AMT B KOMNIEKT NOCTaBKN mogeneit MSO n mogenei c obHoBNeHMEM
MSO)

01650-61607

Jlornyeckuii Kabenb 1 orpaHuumTens (kabenb MSO 40 Ha 40 KOHTaKTOB)
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Bce 3T HaMMEHOBaHMA MOXKHO HalTK Ha Beb-caiTe "www.keysight.com" nan
"www.parts.keysight.com".

JononHuTenbHble cBeAeHMA 0 NPobHMKax 1 NpucnocobaeHnax cm. Ha Beb-caite
"www.keysight.com".

e "PyKoBOACTBO MO BbibOpY Npo6HUKOB M NpucnocobneHnin (5989-6162EN)"

¢ "CnpaBOYHbIl IMCTOK TEXHUYECKUX AaHHbIX ANA PYKOBOACTBA MO Bbi6Opy
nNpobHMKOB U NpucnocobaeHnin ocumnnorpada InfiniiVision (5968-8153EN)"

3arpysKka MLUeH3nin U NPOCMOTP MHPOPMALIMK O INLEHIUAX

daitnbl AnueH3un 3arpysatotca ¢ USB-Hakonutensa ¢ nomollblo aucnetyepa dainos
(cm. “Oucnetuep darnos" Ha cTpaHuue 353).

NHbopmaums o nnLeH3nm oTobparxKaeTca BMecTe ¢ Apyroi MHGopmaumei
ocumnnorpada (cm. “OTobparkeHue ceegeHuit 06 ocumnnorpade” Ha cTpaHuLe 365).

[na nonyyeHna 4ONONHUTENBHOM MHOOPMALMK O IMLEH3NUAX U APYTUX LOCTYMHbIX
Moaynsax ocuuanorpada cm.:

e “JlocTynHble NULEH3MPOBaAHHbIE MoAay/n" Ha cTpaHuue 393
e “Ilpyrve goctynHble moaynu" Ha cTpaHuue 395

e “MopepHuszauymsa ocumnnorpada fo yposHa MSO" Ha cTpaHuue 395

,ﬂ,OCTyI'IHble NUEH3NPOBaHHbIE MOAY/TN

Cnenytolwme NMUEH3MPOBAHHbIE MOAYIM MOXKHO SIETKO YCTAHOBWUTL He3 Bo3BpaTa
ocuunnorpada B cepsUCHbIN LeHTP. MoapobHble cBeAeHMS CM. B BloeTeHe
TEXHWUYECKMX AAHHbIX.

Ta6bnuua 9oCTynHble NNLEH3NPOBAHHbIE MOAYN

NuueHsua OnucaHue O6HOB/NIEHMEe HOMEpPA MOAENH,
npumevaHusa
AERO MocnepoBaTtenbHbIN 3anyck 1 aHanus MIL-STD-1553 u [na 3aKasa ncnonb3ynTe Kog,
ARINC 429. DSOX3AERO.
AUDIO 3anycK 1 aHann3 3BYKOBbIX CUTHA/I0B Noc/ieA0BaTeNbHbIX | [1nA 3aKasa ucnonb3yiTe Kog,
wuH (12S). DSOX3AUDIO.
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Tabnunua 9/ocTynHble NMMUEH3MPOBAHHbIE MOAYAN (NPOAONKEHNE)

JlnueHsua OnucaHue O6HOB/NEeHMEe HOMEpPA MOAENH,
npumevaHusa
AUTO 3anycK 1 aHanM3 CUrHaN0B NOC/AeA0BaTeIbHbIX LWWH [na 3aKasa ncnonb3ynTe Kog,
aBTOMOBUNbHOM 31eKTPoHKUKK (CAN, LIN). DSOXT3AUTO.
CANFD 3anycK 1 aHaAn3 CUrHaNoB NOCNeA0BaATENbHbIX WWH [ns 3aKas3a Ucnonb3yinTe Koa
aBTOMOBUIbHOM 3neKTpoHKUKK (CAN, LIN). DSOXT3AUTO.
CoOmMP 3anycK 1 aHanM3 CUTHAN0B NOCNeA0BaATE/IbHbIX LWWH [ns 3aKa3a ucnonb3yiTe Kog
KomnbtoTepos (RS232/422 /A85/UART). DSOX3COMP.
ObecneynBaeT BO3MOXKHOCTM 3anycKa U AeKOAUPOBAHMA
MHorux npotokonos UART (yHMBEpCanbHblIi
ACMHXPOHHbIM NpuemonepesaTymk), B Tom yncne RS232
(pekomeHA0BaHHbIN cTaHAapT 232).
DVMCTR LimdbpoBoii BONBTMETP U CYETUYMK [ns 3aKas3a Ucnonb3yinTe Kog
ObecneunBaeT M3MepeHne HanpAXKEHMSA N CHETYMKA C DSOXDVMCTR.
TOYHOCTbIO 0 3 3HAKOB C MOMOLLBIO Nt060oro
aHaNoroBoro KaHana.
EDK YuebHbIN KoMNAekT [na 3akasa ncnonb3yiTte Kog DSOXEDK.
ObecneynBaeT TPEHNPOBOYHbIE CUTHA/bl HA KOHTaKTax
Demo ocuwnnnorpada u nabopatopHoe
pyKoBoACTBO/y4ebHOe nocobue ana yuebHbIx Lenei.
EMBD BCTpOEHHbIN 3aMnycK U aHanu3 CUrHaNoB [ns 3aKas3a Ucnonb3yinTe Koa
nocnegosatenbHbIX WuH (12C, SPI). DSOX3EMBD.
FLEX 3anyck u aHanus FlexRay. [ns 3aKa3a ucnonbayiite kog DSOX3FLEX.
MASK McnbiTaHMe Ha orpaHUYeHme No macke [ns 3aKa3a Ucnonb3yinTe Kog
MNo3BonAeT co3gaBaTb MAacKy M UCMbITbIBATb CUTHabI Ha DSOX3MASK.
npeameT COOTBETCTBUA 3TOM MacKe.
memMax MogepHusauma namaTu. [na 3aKasa ncnonb3ynTe Kog,
JeMoHCTpUpyeT NoMHYI0 FMyBUHY NamaTh (4 MeraTouku DSOX3MEMUP.
npv YepesoBaHUM).
MSO Ocumnnorpad cmewwaHHbIX curHanos (MSO). [na 3aKasa ncnonb3ynTe Kog,
MopgepHusaumsa DSO go yposHa MSO. DSOXT3MSO.
[obasneHune 16 umdposbix KaHanos. Mpu sTom He C nvueH3sunen MSO nocTtasnseTca
TpebyeTca yCcTaHaBAMBATb AOMNOIHUTENBHOE KOMMNEKT Kabensa undposoro npobHmKa.
obopypoBaHue.
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Tabnunua 9/ocTynHble NMMUEH3MPOBAHHbIE MOAYAN (NPOAONKEHNE)

NuueHsua OnucaHue O6HOB/NEeHMEe HOMEpPA MOAENH,
npumevaHusa
PWR M3mepeHune 1 aHanm3 MOLLHOCTU. [na 3akasa ncnonbayite kog DSOX3PWR.

Pykogodcmeo no aKkcnayamayuu
npunoHeHUA 0415 U3MepeHUs MouHoOCMu
PWR MOXHO 3arpy3uTtb Ha Beb-caitte
"www.keysight.com/find/3000TX-Series-m
anual" nav HaliTK Ha KOMNaKT-AucKe ¢
AOKYMeHTaumen.

RML Perncrpauma yaaneHHbIX KOMaHA4,. [na 3aKasa ncnonb3ynTe Kog,
DSOXSCPILOG.

SENSOR 3anyck u aHanu3 SENT (Mepeaaya nonyb6aiiToB 0g4HOIO [ns 3aKas3a Ucnonb3yinTe Koa
¢bpoHTa). DSOXT3SENSOR.
VID PaclwmpeHHbIl 3anyck 1 aHanM3 BUAEOCUTHaNa. [ns 3aKka3a ucnonbayiite kog DSOX3VID.
WAVEGEN [eHepaTop CUTrHaNoB. [na 3akasa ncnonb3yinTe Kog,
DSOX3WAVEGEN.

ﬂ,pyrme AOCTYyMHble MOoAYN

Ta6nuua 10Mogynb KannmbpoBKU

A6) Kannbposka cornacHo ctaHaapty ANSI Z540

MopagepHu3auma ocupmnnorpadpa ao yposHa MSO

s akTMBM3aLMK UMdPOBbIX KaHaNoB ocumanorpada, KOTopbii He Bbia NepBOHaYa bHO
3aKasaH B KayecTBe ocumanorpada cmellaHHbIx curHanos (MSQO), MOKHO yCTaHOBUTL

COOTBETCTBYIOLLYIO nLeH3N0. Ocumnnorpad CMeLaHHbIX CUTHAN0B UMEET aHaNoroBble
KaHanbl 1 16 KOPPENNPOBAHHBIX MO BPEMEHW LUMBPOBbIX KAHAN0B 418 CUHXPOHM3aUMK.

s nonydeHnsa ceeaeHmin 06 obHoBAEHWUM ocumanorpada nyTem AMLEH3NPOBAHMA
obpaTuTech K MecTHOMY npeacTasuTeto KomnaHum Keysight Technologies nam
nocetute Beb-cTpaHuuy no agpecy "www.keysight.com/find/3000TX-Series".
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ObHoBneHMA Ana MO 1 MUKpPONPOrpamm

Mepuoamyeckn komnaHusa Keysight Technologies sbinyckaeT o6HoBAeHMA ana MO
MUKPOMPOrpPamm CBOMX NPOAYKTOB. /15 NoMcKa 0BHOBAEHMI ANA MUKPONPOTrPammbl
ocunnnorpada BBeAUTE B aipECHON CTPOKe Beb-bpay3epa aapec
"www.keysight.com/find/3000TX-Series-sw".

[ns npocmoTpa ceeaeHmin 06 ycTaHoBAeHHOM MO M MUKPONPOTrPamme HaxkMmTe KHOMKY
[Help] CnpaBeka > 06 ocuunnorpade.

3arpysus ¢pain 06HOBAEHUA MMKPOMPOrPamMmbl, MOKHO 3anmcaThb ero Ha
USB-HakonuTenb v 3arpysmTb B ocuMANOrpad C NOMOLLbo AucneTyepa Gpainnos (cm.
pasaen “Oucnetyep darinos" Ha cTpaHuue 353). MOXKHO TaK»Ke BOCMNO/1b30BaTHCA
CTpaHuWLEel cpeacTs namepeHuns seb-uHTepdelica ocumanorpada (cm. pasgen
“CpeacTBa nsmepeHusa" Ha cTpaHuue 381).

dopmaT ABOUYHbIX AaHHbIX (.bin)

[aHHble B

dopmaTe BIN —
CEermeHTUPOBaHH

396

afA NaMATb

dopmaT ABOMYHbIX A@HHbIX COXPAHAET AaHHble B ABOMYHOM dpopmaTe U co3aaeT
ONMCbIBatOLLME 3TN J@HHbIE 3ar0/I0BKM.

Bnarogapa ABonyHOMY popMaTy XpaHeHUs AaHHbIX pa3mep daina NpMMepHo B 5 pas
MeHbLle, Yem B dpopmate ASCII XY.

Mpy NOAKNOYEHMN HECKOIbKMX MCTOYHUKOB 6y,u,yT COXpaHeHbl BCe 0T06pa>+<ae!v\b|e
NCTOYHUKKN, KOOME MaTEMATUHECKUNX dJYHKLI,l/IlZ.

MpK UCNONb30BAHMM CErMEHTUPOBAHHOM NAaMATM KaXdblli CErMEHT paccmaTtpuBaerca
KaK OTAeNbHbIN curHan. CHavana CoXpaHATCA BCE CErMEHTbl OAHOro KaHasa, 3aTem —
BCE CerMEeHTbI CNeyIoLWero KaHana (Co caeaytolmMm HOMepom). ITO NPOAOKAETCA A0
Tex nop, Noka He ByayT coxpaHeHbl BCe 0Tobpaskaemble KaHaslbl.

Korpa ocumnnorpad pabotaeT B pexunme cbopa gaHHbIx "ObHapyKReHMe nnkos",
MUHUMaNbHOE M MaKCMMa/ibHOE 3HaYeHMs TOUYeK AaHHbIX CUTHaNa COXPaHAOTCA B
daitnax B oTaeNbHbIX Bydepax curHanos. CHavana CoXpaHATCA MUHUMAsbHbIE
3HaYeHMA TOYEK JaHHbIX, 3aTeM — MaKCMMaslbHble.

Mpu coxpaHeHWM BCeX CETMEHTOB /1A KaK0ro U3 HWUX CO3/1aeTCs OTAe/bHbIM 3aro10BOK
curHana (cm. pasgen “©opmart 3aronoBka AonyHoro darna" Ha cTpaHuue 397).

OaHHble B daine BIN npeactaBneHsbl cneayowmm obpasom:

e [laHHble KaHana 1 (Bce cermeHTbl)
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e [laHHble KaHana 2 (Bce cermeHTbl)
e [laHHble KaHana 3 (Bce cermeHTbl)
e [laHHble KaHana 4 (Bce cermeHTbl)
e [laHHble uMdpPOBOro KaHana (BCe CermeHTbl)

¢ [laHHble CUMrHaNa MaTeMaTUYECKOM QYHKLMN (BCE CErMEHTbI)

ECnn COXpaHAIOTCA He BCe CErMEHTbI, TO YMCI0 CUTHAN0B PABHO YMUC/Y aKTUBHbIX
KaHanoB (BKﬂIOan MaTeMaTUYeCKMIA U LI,l/Id)pOBOlZ, He Bosiee Yem C CEMbIO CUTHANAMM
ANA Kaxxaoro LI,l/Id)pOBOI'O MO,D,y/'IH). Mpy COXpaHEHNMN BCEX CETMEHTOB YMCNO CUTHANOB
COOTBETCTBYET YNCAY aKTUBHbIX KAHA/10B, YMHOXEHHOMY Ha YMC/10 NOJTYH4EHHbIX
CEermeHTOoB.

[BonyHble aaHHble B MATLAB

N3 ocumnnorpada InfiniiVision MoXXHO MMNOPTMPOBATL ABOUYHbIE AaHHbIE B MPOrpammy
MATLAB® ot komnaHum The MathWorks. CootseTctytowme GpyHKUMn MATLAB MOXKHO
3arpy3uTb c Beb-caiTa Keysight Technologies no agpecy
"www.keysight.com/find/3000TX-Series-examples".

Keysight cozpaeT dpalinbl popmaTa .m, KOTOPbIE HYKHO CKOMMPOBATL B pabo4vnin KaTanor
MATLAB. Aapec paboyero KaTasnora no ymondanmio: C:\MATLAB7\work.

dopmart 3aronoBka ABOUYHOro darina

3aronoBokK ¢aina

3aronoBoK
CUrHana

Y ABOMYHOTO daiina MoXKeT ObITb TONIbKO OAMH 3aro/IOBOK. 3aro/IoBOK dalina CoaepKuT
cnenytolime AaHHble.

Cookie [OByx6anToBble cmBObI AG, 03HaYatoLme, YTo $ain COXpaHeH B
bopmate ABOMUHBIX AaHHbIX Keysight.

Bepcusa [Ba 6aiTa, npeacrasnatolme coboli Bepcuto daina.

Pasmep ¢aina 32-6MTHOE Lenoe, o3Havarolee Yncio 6aliTos B AaHHOM daiine.

Kosnnuectso 32-6UTHOE Lies0e, 03HaYaloLLEE YMCIO CUTHAMIOB, COXPAHEHHbIX B AAHHOM
CUTHaNoB daine.

B daiine MOXXHO COXPaHWTb HECKO/IbKO CUTHAM0B, M Y KaX40ro COXPaHeHHOoro curHana
6yOeT CBOM 3aro/10BOK. MNPy UCNOAb30BAHUM CETMEHTMPOBAHHOM NaMATU KasKabli
CerMeHT PacCMaTPMBAETCA KaK OTAE/IbHbIM CUrHa/. 3aroI0BOK CUIHaNA COAEPHKMUT
CBEAEHMA O TUNeE AaHHbIX CUrHaNa, COXPaHEeHHbIX NOC/e 3aro/10BKa AaHHbIX CUrHana.
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398

Pasmep
3aro/10BKa

32-6uTHOE Lenoe, 03Havatollee Yncno 6aiiToB B JaHHOM 3aro/I0BKe.

Tun curHana

32-6UTHOE Lenoe, 0O3HaYaLWEEe TUMN CUTHANA, COXPAHEHHOTO B JaHHOM
dainne.

e (= HeunsBecTHO.

e 1 =HopMmasbHbIN.

e 2 = 0bHapyKeHue NUKoB.

® 3 =yCcpeaHEHHbIN.

e 4 =He ucnonbayetca B ocuunnorpadax InfiniiVision.

e 5 =He ucnonbayetca B ocunanorpadax InfiniiVision.

® 6 =/10rM4YecKkuit.

Yucno bydepoe | 32-6UTHOE Lenoe, 03Havalowee Yncno bydpepos cUrHanos, HEOBXOAUMbIX

CUrHanoB ON1A NPOYTEHUA AAHHDIX.

Toukm 32-6UTHOE LLeNnoe, 03HaYatoLLee YNCIO TOYEK CUTHaNA B AAHHbIX.

CueTumnk 32-6UTHOE LLeNloe, 03HaYatoLLee YN0 MMNY/IbCOB 3a YYETHbIV nepuog, 8
3anucy CUrHana, Co3AaHHOM NPM UCNONb30BaHUM TaKOro perkuma cbopa
AaHHbIX, KaK "YcpegHeHune". Hanpumep, npu ycpeaHeHUM Yncno
MMMY/NbCOB PAaBHOE YeTbipem O3HayaeT, YTO B 3aNnCK CUrHaNa KaxKaan ero
TOYKa ycpeaHeHa Kak MUHUMYM YeTbipe pasa. 1o ymonyaHuto sto
3HaveHue — 0.

dnanasoH A 32-6uTHOEe NnaBaloLLee YMC0, O3HaYatoLWee 4ANTeNbHOCTb

oTobparkeHus X

0To6pa>KaeM0ro curHana no ocu X. AnA CUrHanoB BpeMeHHbIX UHTepBaioB
3TO A/INTENIbHOCTb NPOXOXKAEHUA CUTHaNa No 3KpaHy. Ecnu ero 3HaveHune
PaBHO HY/IO, TO AaHHbIX HE NOAYy4YeHO.

Hauano
oTobparkeHus X

64-6UTHOE ABOMHOE YNCIO, ABASIOLLEECA 3HAYEHNEM OCU X C NEBOTO Kpas
3KpaHa. [1nA CUrHanos BpeMeHHbIX MHTEPBA/IOB 3TO BPEMA Havana
oTobpakeHuns. ITO 3HaYeHNe pacCMaTPUBAETCA KaK 64-6UTHOE UnNC/Io
[OBOMHOM TOYHOCTM C NAaBatolLel 3anaToi. Ecam ero 3HayeHne paBHO
HY/0, TO AaHHbIX HE MOyYeHO.

MpupalteHne X | 64-6UTHOE ABOMHOE YMCNO, O3HAYaAOLLEE BPEMEHHON UHTEPBAN MeEXAY
TOYKaMM JaHHbIX Ha ocu X. [INA CUrHaI0B BPEMEHHbIX MHTEPBA/IoB 3TO
OJNTENBbHOCTb MHTEPBAa MeX Ay TouKamu. Ecam ero 3HayeHume paBHO
HYN0, TO AAHHbIX HE MoJIy4YeHo.

Hauyano X 64-6UTHOE ABOMHOE YNC/IO, ABASIOLLEECA 3HAYEHMEM NEPBON TOUYKM B

3anucK AaHHbIX Mo ocv X. [lns CUrHa 0B BPeMEHHbIX MHTEPBasoB 3TO
BpemMs 0TobpakeHnsa nepBoi TOUKM. ITO 3HAUYEHME PacCMaTPUBAETCA KaK
64-6UTHOE UMCNO ABOWMHOM TOYHOCTM C NAaBatowelt 3anaTol. Ecam ero
3HayYeHWe PaBHO Hy/O, TO AAHHbIX HE MOyYEeHO.
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EamHuubl X

32-6uUTHOE Lenoe, onpeaenstoliee eauHNULLbI U3MepPeHUn 3HaYeHN
NONYy4YeHHbIX ZaHHbIX MO ocK X.

e (0 =HeusBecTHo.

e 1 =BONbTbI.

® 2 =CeKyHapl.

® 3 =OCTOAHHbIE.

® 4 =amnepobl.

e 5=npb.

e 6=[u.

EomMHuubl Y

32-6uTHOe Lenoe, onpeaenstollee egUHNULLBI U3SMePEHUA 3HAUYEeHNI
NOJTlyYEHHbIX AaHHbIX N0 ocK Y. BO3MOXHbIe 3HaYeHMUA COOTBETCTBYHOT
YKa3aHHbIM Bbllwe aaa ocu X.

Jata

16-6aiToBbIN Habop cumBonoB; B ocumanorpadax InfiniiVision He
3anonHsAeTcA.

Bpemsa

16-6aiToBbIN Habop cumBonoB; B ocumanorpadax InfiniiVision He
3anonHsaeTcs.

MNaket

24-6aiiToBbIi HAB6OP CMMBOOB, NPeACTaBAAOWMI cObO HoMmep moaenu
M CEpUIHbIA HoMep ocumanorpada B popmare:
NeMOZE/IN:CEPUMAHbINNe.

MeTKa curHana

16-6ai1ToBbI HABOP CMMBOJ/IOB, COAEPKALLNIN MPUCBOEHHYIO KaHany
METKY.

BpemeHHble
METKM

64-6UTHOE ABOMHOE YMCO, UCMONb3YEMOE TOILKO NPU COXPaHEeHNU
HECKO/IbKMX CErMeHTOB (TpebyeTca Moay/b CerMEHTUPOBAHHOM NAMATK).
370 Bpems (B CEKYHAAX) C MOMEHTa NepBOro 3anycka.

YKasatesnb
cermeHTa

32-6uTHOE uenoe 6e3 3HakKa. MNpeacrasnseT coboit Homep CErmeHTa.
Mcnonb3yeTca TONbKO MPU COXPaHEHWUM HECKOIbKMX CETMEHTOB.

3aronoBok CurHan MOXKeT coaepKaTb HECKObKO Ha60pOB OAHHbBIX. Y KaXka0ro Ha6opa AaHHbIX
AaHHbIX CUTHaNa ChrHana 6y,£|,eT CBOM 3aro/IoBOK. B 3aronioBke Ha6opa AaHHbIX COAepPXKaTCA CBeAEeHNA O
Ha6ope OAHHbIX CUTHaNa. OTOT 3aro/I0OBOK COXPAHAETCA HEMOCPEACTBEHHO Nepe.,

Habopom AaHHbIX.

Pasmep
3aronoska
AaHHbIX
curHana

32-6utHoE uenoe, 03Havarolee pasmep 3aro10BKa AaHHbIX CUTHaNa.
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Tun 6ydepa 16-6MTHOE KOPOTKOE YMCNO, 0603HAYatoWee TUN AAHHbIX CUTHaNa,
COXpaHEeHHbIX B AaHHOM ¢aitne.

e (= HeusBecTHble AaHHble.

e 1 =HopmanbHble 32-6MUTHblE NNaBatoWMe AaHHbIE.

2 = MaKCMMabHOE KOJIMYECTBO MaBatoLMX AAHHbIX.

3 = MUHWMaJIbHOE KO/IMYECTBO N/IABAOLLMX JAHHBIX.

4 = He ncnonb3syetca B ocumnnorpadax InfiniiVision.

5 = He ucnonbayetca B ocumnnorpadax InfiniiVision.

6 = undposble 8-6UTHbIE 3HAKOBbIE AaHHbIe (418 ULMPPOBbLIX KaHaNoB).

BaiiTbl Ha TOUKy | 16-6UTHOE KOPOTKOE YMCNO, O3HAYatoLLEe YNCN0 BANTOB Ha TOYKY AaHHbIX.

Pasmep bydepa |32-6uTHOe Lenioe, 03HaYalolLee pasmep bydepa, Heobxoaumblii onn
YAEPHKAHUA TOYEK AAHHbIX.

I'Ipl/l/v\ep nporpammsel AnAa 4TeEHNA ABONYHbLIX AaHHbIX

ObpaseLl, NporpaMmmbl 418 YTEHUA ABOMYHbIX AaHHbIX MOXKHO HalTW, Habpas B
Beb-bpaysepe agpec "www.keysight.com/find/3000TX-Series-examples" v BbIGpas
"O6paseL, Nporpammbl A8 YTEHMA ABOUYHbIX AaHHbIX".

Mpumepbl ABOMYHbIX GainnoB

Cbop AaHHbIX  Ha npuBeaeHHOM HMXKE PUCYHKe NoKasaH ABOWYHbIN dain ogHoro uukna cbopa ¢
HECKONIbKUX  AaHHbIMW HECKO/IbKMX KaHa0B.
aHaNoroBbIX
KaHan0B 33 0ANH
UMKA
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C6op paHHbIX
BCEX Moaynen
NIOTUYECKUX
KaHa/N0B 33 0AWNH
LMKA

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

File Header

12 bytes Number of Waveforms = N

Waveform Header 1
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

OnopHbIN cMrHan

Ha nprBeaeHHOM HUXKe PUCYHKe NoKasaH ABOUYHbIK daiin ogHoro LmKkia cbopa ¢

AaHHbIMWM BCEX Mop,yneﬁ COXPaHEHHbIX NOTNYECKNX KaHa/10B.
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C60p paHHbIX
OfHOro
aHaNoroBoro
KaHana B
CermeHTUPOBaHH
Yo NamaATb

402

File Header

12 bytes Number of Waveforms = 2

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 1 Timing Data
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 2 Timing Data
buffer size

Ha npvBeaeHHOM HUXe PUCYHKe NoKa3aH ABOMYHbIN haii AaHHbIX O4HOTO
aHa/IOroBOro KaHana, 3anMcaHHbIX B CErMEHTUPYEMYO NaMATb.
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File Header
12 bytes

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Voltage Data N
buffer size

damnbl CSV mn ASCII XY

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMyaTaLMM

“CtpyKTypa daiinos CSV n ASCII XY" Ha cTpaHumue 404

Number of Waveforms = N = Number of Segments

Number of Waveform Buffers = 1

Index =1
Time Tag = 0.0

Buffer Type = 1 (floating point)

Bytes per Point = 4

Number of Waveform Buffers = 1

Index =2

Time Tag = time between segment 1 and 2

Buffer Type = 1 (floating point)

Bytes per Point = 4

Number of Waveform Buffers = 1

Index =N

Time Tag = time between segment 1 and N

Buffer Type = 1 (floating point)

Bytes per Point = 4

OnopHbIN cMrHan

“MuHMManbHOE U MaKCcMManbHoe 3HavyeHua B dannax CSV" Ha cTpaHuue 404
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404

Ctpyktypa darnos CSV n ASCII XY

MapameTp AANHA NO3BOAAET BbIBPaTh YMCNO TOUYEK B cermeHTe daina CSV uam ASCII XY.
Bce cermeHTbl XxpaHaTca B daine CSV naum B Kaxaom daine aaHHbix ASCII XY.

Hanpumep, ecnn ana napameTpa "OavHa" 3agaHo 3HaveHne 1000 Toyek, TO CerMeHT
byaeT coaepatb 1000 TOUEK (CTPOK B 3/1€KTPOHHOM Tabauue). Npu coxpaHeHNN BCEX
CEerMeHTOB MCMONb3YyEeTCA TPU CTPOKM 3aro0BKOB, MO3TOMY NEPBbIN CErMEHT
nometlaeTca B CTPoKy 4. [laHHble BTOPOro CermeHTa HaunmHaroTea co cTpoku 1004. B
ctonbue BpemeHu 0TobparkaeTca Bpemsa C MOMEHTA 3aMycKa Mo NepBOMY CEFMEHTY.
BbibpaHHOE YMCNO TOYEK B CErmeHTe 0TobpakaeTca B BEPXHeN CTPOKE.

®opmart BIN bonee noaxoauT ana nepegadn aaHHbix, yem CSV mam ASCII XY. 3toT
dopmat ncnonbsyetca ana Hanbonee HbICTPOM Nepenadn JaHHbIX.

MWHMMaNbHOE U MaKCMManbHOe 3Ha4YeHna B pannax CSV

Ob6bsicHeHMe

Mpu BbINOSHEHUM U3MEPEHUSA MUHUMYMA MM MaKCUMyMa 0ToBparkaemble Ha sKpaHe
N3MepPEeHUA MUHUMAIbHOE M MaKCMMa/lbHOE 3HaYeHUA MOTyT He 0TobpasnuTbeA B daline
CSv.

Mpu YacToTe AMCKpeTM3auumn ocumunnorpada, pasHol 4 Mebib/c, otbop npob
npomsBoamMTCca Kaxaple 250 nukocekyHa, Ecnm ans koadduumeHTa pa3BepTKM 3a4aH0
3HauyeHue 10 mKc/aen, To byaeT otobpaskatbea 100 MKC AaHHbIX (Tak Kak Mo
rOpM30HTaAN SKPaH pa3aeseH Ha AecATb cermeHTos). ObLiee Yncao Npob, oTbrupaembix
ocumanorpadom, MOXKHO BbI4MCAUTL N0 GOpMye, MPUBEAEHHON Aanee.

100 mKc x 4 ebib/c = 400 000 npob.

Ocumnnorpady Tpebyetcs oTobpasnTb 371 400 000 Npob B 640-NUKCENbHBIX rpadax.
Ocumnnorpad BbINOAHUT NpopeskmBaHme aTnx 400 000 npob ana 640-nuKcenbHbIX rpad,
M NPU TAaKOM MPOPEKMBAHNMN OTCNEKMBAKOTCA MUHUMA/bHbIE N MAaKCUMa/bHblEe
3HaYeHMA BCex ToYek, NpeAcTaBNeHHbIX B 1000 0TAeNbHO B3ATON rpade. B aToi rpade
9KpaHa u byayT oTobpaxKaTbCsA TaKMe MUHUMAbHbIE U MaKCUMasibHble 3HAYEeH KA.

MoAo6HbIM e 06pa3om coKkpallaeTca 06bem NOAYYEHHbIX AaHHbIX 418 CO34aHUA
3anucK, NpUroA4HoOM ANA PasIMYHbIX BUAOB aHaAN3a, HAaNpUMep, 414 U3MEPEHWUA UK
OaHHbIX CSV. daKTMYeCKu, Takaa aHaIMTMYECKas 3annch (UK 3anuUct U3MepeHus)
3HaYNTENbHO ANMHHee 640 To4YeK N MOXKET codepKaTb 40 65 536 Toyek. NoCcKobKY
YMCNIO NOSIYYEHHbIX TOYEK NpeBbilwaeT 65 536, HE0HX0AMM TOT UK UHOM BUA,
npopexmaHma. CpeaCTBO NPOPEXMBaHMA ANA co34aHNA 3anmcm CSV HaCcTpOeHOo Ha
BbINOSIHEHME HaWYYLWeN OLEHKM BCex NPob, NpeACTaBAAOLLIMX KaXK a0 TOUKY B 3anuCK.
To ecTb, B dparine CSV moryT He 0To6pasnTbCad MUHUMANbHOE M MaKCUMalbHOe
3HaYeHuA.
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OdurunanbHoe yBeaOMAEHNE

MO RealVNC

®opmat HDF5

Bubnnoteka
CUPS

Bubnunoteka
mDNSResponder

MporpammHoe obecneyeHune RealVNC npefocTaBaseTcs Ha ocHoBaHWM CTaHAapTHOM
obuwectseHHoM nmueH3snn GNU. (C) RealVNC Ltd, 2002-2005. Bce npaBa 3alyLLEHbI.

[aHHoe nporpaMmmHoe obecneyeHne npeaocTaBaseTcs becnnatHo. Ero MoXHO
nepeaasaTb APYrUM MLAM U/UAN U3SMEHATb B COOTBETCTBUM C ycNoBUAMM CTaHAapTHOM
obuectseHHoM nnueH3snn GNU, onybankosaHHbimu GoHaom 6ecnnaTtHoro MO.
OcHoBaHMem aBaseTcs Bepcua 2 nnu ntobas bonee no3aHAa (Ha ycMoTpeHue
no/sib3oBaTtens) sepcua JIMUEH3UN.

OknpaeTtca, 4to pacnpoctpaHaemoe O OKaxKeTcsa Noae3HbIM, HO NPW 3TOM He JaeTca
HUKAKOW FAPAHTWW, B Tom Yncne noapasymesaemoii rapaHTun KOMMEPYECKOM
ANPUTOAHOCTN nan NMPUTOAHOCTW ANA KOHKPETHOTO MCMNOJIb3OBAHNA.
MNoapobHee cMm. nonoxeHua CTaHaapTHOM obwecTBeHHOM AnueH3mm GNU.

TeKCT AaHHOM IMLEH3MM HAaXOAMTCA Ha KOMNAKT-AMCKEe C JOKYMeHTaUmMen no
ocupnnnorpadam Keysight InfiniiVision.

NcxoaHbln koa nporpammbl RealVNC MoKHO nosiyuntb B KomnaHum RealVNC, nam
obpaTmBLLMCh B KOMNaHuio Keysight. KomnaHua Keysight B3MmaeT KOMUCCMOHHbIE B
pasmepe GaKTUYeCcKMX 3aTpaT Ha NpeaoCcTaBAeHMe NepPBOMCTOUYHMKA.

[na dainnoB AaHHbIX OMOPHOrO CUrHaAa M MHOTOKaHaIbHOTO CUIHaNa MCNo/b3yeTca
dopmaTt HDF5.

®opmat HDF5 paspabotaH rpynnoit "The HDF Group" 1 HaunoHanbHbIM LEeHTPOM
NPUKAALHbIX NPOrpaMm 15 CyNnepKoOMMbIOTEPOB NPU YHUBEPCUTETe WTaTa ManmHoic 8
YpbaHe n WamneiHe.

Ona ceteBol neyatn ncnonsayetca bubnmorteka CUPS (Common Unix Printing System).

Bubnnotekn CUPS n CUPS Imaging pa3paboTaHbl Koprnopauuei Apple Inc. n
NIMUEH3MPOBaHbI B COOTBETCTBUM C NOAOKEHUAMM CTaHAAPTHOMN 06LLIEeCTBEHHON
nmueHsun GNU Ha 6ubnnotekm («LGPL») Bepcun 2.

TeKCT AaHHOM IMLEH3MM HAaXOAMTCA Ha KOMNAKT-AMCKe C JOKYMeHTaUmMen no
ocupnnnorpadam Keysight InfiniiVision.

Ons cetesoit neyat CUPS ncnonb3yetca bubnmoteka mDNSResponder.

Bubnnoteka mDNSResponder paspaboTtaHa Kopnopaumen Apple Inc. 1 nMueH3nposaHa
B COOTBETCTBMM C NONOKEHUAMM AnLEeH3nM Apache License sepcum 2.0.
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TeKCT AaHHOM IMLEH3MM HAaXO4MTCA Ha KOMNAKT-AMCKe C JOKYMeHTaUmMen no
ocupnnnorpadam Keysight InfiniiVision.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

24 3anyck no CAN/LIN u
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

Hactpoiika curHanos CAN/CAN FD / 407

3arpysKa 1 npocmoTp cMmBosiMyeckux gaHHbix CAN / 411
3anyck no CAN/CAN FD / 411

MocnepoBatensHoe aekoauposaHue CAN/CAN FD / 414
Hactpoiika ansa curHanos LIN / 421

3anyck no LIN / 422

MocnepoBatenbHoe aekoamposaHue LIN / 425

[Ona 3anycka no CAN/LIN 1 nocnenosaTenibHOro AeKoaMpoBaHma TpebyeTtca AnueHsna
AUTO, KOTOpYO MOMHO NOy4nTb, NpruobpeTts obHoBAeHMe DSOXT3AUTO.

HacTpoika curHanos CAN/CAN FD

HacTpoWika 3aknto4aeTca B NogxAoYeHUN ocumnnorpacda K UCTOUHURY curHana CAN u
yKa3aHuM B MeHto "CurHaibl" MCTOYHMKA CUTHaNa, MOPOroBOro YPOBHS HANPAMKEHUs,
CKOPOCTM nepenayn AaHHbIX U KOHTPOIbHOM TOUKMU.

MoacoeamHute ocumnnorpad K UCToUHmKy curHana CAN ¢ AOMMHAHTHO HU3KOM
NONAPHOCTLIO. Ecnm ana noakntodeHuna kK curHany CAN ncnosb3yerca
andpdepeHUmManbHbi NPOBHMK, NOAKAOUYMTE KOHTAKT "+" MPOOHMKA K AOMMUHAHTHOMY
Hu3Kkomy curHany CAN, a "-" — K AOMMHAHTHOMY BbICOKOMY curHany CAN.

KEYSIGHT

TECHNOLOGIES
407
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Y7106bI HacTPOUTL OocuMANorPad Ana NoaydeHmsa AdaHHbix curHanos CAN, BbinoAHUTE
cneayrolne AencTemA:

1
2

HaxkmuTe kKHonMKy [Serial] MocnepoBartenbH.

Haxkmute nporpammuyto kHonky MNocneposBaTtenbH., C NOMOLLBIO PYYKM BBOLA
Bbibepute cnot MNocnenosatensH. 1 nnm MocnenoBaTesibH. 2, 3aTEM CHOBA HaXKMUTe
NPOrPamMMHY0 KHOMKY, YTOObI BKAOYNTb AEKOAMPOBAHME.

HasmuTe nporpammHyto KHOMKy Pexnm 1 Bbibepute Tmn 3anycka CAN.

HaxkmuTe nporpammHyto KHoMKy CUrHanbl, 4Tobbl OTKPbLITb MeHto "CurHansl CAN".

HaxmuTe KHonKy UCTOUHUK 1 BbibepuTe KaHan ansa curHana CAN.

KaHany nctouynnka CAN byneT aBTOMaTUYECKM NPUCBOEHA METKa.

Ha)kMWTe nporpammHyto KHomKy Moporu 1 nosepHUTE pyyKy BBOAA, YTOObLI BbIbpaTh
YyPOBEHb NOPOroBOro HanpsaxeHmna curHana CAN.

MoporoBblt YpOBEHb HAMPAMKEHMA MPUMEHAETCA NPW AEKOAMPOBAHWM, U OH
MCMO/Ib3YEeTCA B Ka4ecTBe yPOoBHA 3amnycka, Koraa Ana BbibpaHHOro c/oTa
nocneoBaTeIbHOrO AEKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

HaxmuTe nporpammHyto KHoMNKy CTaHAapTHbIe HAaCTPOMKU CKOPOCTH, YTOObI
OTKPbITb MeHto "CTaHaapTHas HacTpoika ckopoctn CAN".

blE H-EllZT}:IEII“‘H‘ MACTOTEI

TE

a Hamute nporpaMmMHyto KHOMKY CKOPOCTb 1 NMOBEPHUTE PYYKY BBOAE, YTOObI
BbI6paTh CKOPOCTL Nepeaayn AaHHbIX, COOTBETCTBYIOLLYHO TAKOBOM CUrHANA LWMHBbI
CAN.

CkopocTb nepeaayn aaHHbix CAN MoXKeT ObITb 3a4aHa B NpeayCcTaHOB/EHHOM
AmnanasoHe oT 10 kbuT/c o 5 M6UT/C UK 3aaaHa NoAb30BaTENEM AMana3oHe oT
10 kbuT/c oo 4 M6uT/c c warom 100 6UT/c. YcTaHOBKa Nosb3oBaTenem ApobHoro
3HaYeHMA CKOPOCTM Nepeaayn AaHHbIX B AManasoHe oT 4 Méut/c 4o 5 Méut/c He
[0MnyCcKaeTcs.

CKOpOCTb Nepeaayn AaHHbIX N0 YMONYaHUIo cocTasnneT 125 kbut/c.
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Ecnn ckopoctun curHana wuHol CAN He COOTBETCTBYET HM OA4HO 13
npeayCcTaHOBAEHHbIX 3HAYEHWI, TO A/1A YKAa3aHWA CKOPOCTM Nepesayn AaHHbIX
BblbepuMTe 3Ha4YeHne 3aAaHO NOb30BaTeNIeM, 3aTEM HAXKMUTE MPOrPAMMHYIO
KHOMKY Monb30B. CKOPOCTb 11 NOBEPHUTE PYUKY BBOAA.

b HaxmuTe nporpammHyto KHomMKy KOHTPOAbHAA TOUKA 1 MOBEPHUTE PYYKY BBOAa,
4TO6bI BbIOPATL TOUKY MeXAy Ga30BbIMM CErMeHTammn 1 1 2, rae nsmepseTcs
COCTOAHME WHWHbI. ITO NO3BOAAET KOHTPOAMPOBATL TOUKY LiMKAA Nepeaayn 6uTa, B
KOTOPOW NPOMNCXOAMUT NONYYEHME 3HAYEHUA BUTa.

X One Bit
60% T

70%
80%

Sample Point

¢ HaXXmuTe KHOMKy BO3BpaTa Ha YpOBEHb BBEPX , YTODObI BEPHYTHCA B MEHI0
"CurHansl CAN".

8 [Mpwu BbinonHeHun aekoamposaHuna CAN FD HaXMUTe NPOrpaMMHYO KHOMKY
HacTpoiiku ckopoctu FD, uTobbl OTKpbIT MeHto "HacTpolikm ckopoctt CAN FD".

[na ctanaapTtHoro CAN foXKHbI 6bITb 3a4aHbl NTPaBUAbHO TONbKO "CTaHAapPTHbIE
HacTponku ckopoctn". Ans CAN FD fonHbl 6bITb 3a4aHbl NPAaBUIbHO KaK
"CraHAapTHble HacTpOlKM ckopocTh", TaKk 1 "HacTpoiiku ckopoctu FD".

a Haxmute nporpamMmmHyto KHOMKy CKOpPOCTb 1 MOBEPHUTE PyYKy BBOAA, YTOObI
YCTaHOBUTb CKOPOCTb Nepesaydn AaHHbIX, aHanormyHyto curHany CAN FD
TEeCTMPYEMOro yCTPOMCTBaA.

Ecnun Tpebyeman cKOpoCTb Nepedayn AaHHbIX He oToBpaykaeTca B CNIUCKE,
BbibepuTe 3aaHO NOIb30BaTENEM V1 1CMO/b3YINTE MPOrPAMMHYIO KHOMKY
Monb30B. CKOPOCTb, UTOOLI YCTAHOBWTL CKOPOCTb Nepeaayn AaHHbIX.

CkopocTb nepeaayn aaHHbix CAN FD moskeT bbiTb 3a4aHa B NpeayCcTaHOBAEHHOM
amnanasoHe oT 1 go 10 Méut/c unu 3agaHa nonb3osartesiem AmanasoHe ot
10,0 kbut/c po 10 M6éut/c c warom 100 6uT/C.
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Ecnn BbibpaHHan CKOPOCTb Nepeaayn AaHHbIX He coBnadaeT co ckopocTbio CAN
FD, MOryT BbINOAHATHCA IOXKHbIE 3aMYyCKM U AEKOAMPOBAHME.

b HaxmuTe nporpammHyto KHoMKy KOHTPOAbHAA TOUKa, 3aTEM C NMOMOLLbIO PYYKM
BBOZA BbIOEPUTE KOHTPOBHYIO TOYKY.

KOHTPO/IbHaA TOUYKa — 3TO MOMEHT BO BpeEMeHU nepeaayn buta, Koraa
onpeaenseTca ypoBeHb CUrHana (AOMUHAHTHbIA AN PELEeCCUBHBIN).
KOHTpO/bHaA ToUKa NpeacTaBiaeT coboi NPOLLEHTHOE COOTHOLLEHME BPEMEHM
Hayana v 3aBepLieHna nepeaaqn buTa.

[na obecneyeHmsa HaZEKHOTO 3anycKa U AeKOAMPOBAHWA MOXKET NoTpeboBaThbeA
HACTPOMKa KOHTPOJIbHOM TOYKK. DTO 3aBUCKT OT ceTeBoi Tononorim CAN FD, a
TaKXKe OT PacrnonoxKeHua NpobHMKa ocumnnorpada B cetu.

¢ HaxXmuTte KHOMKy BO3BpaTa Ha ypoBEHb BBEPX @ , UTOObl BEPHYTLCA B MEHIO
"CurHanbl CAN".

9 HaxKmuTe NporpaMmmMHyto KHOMKY CUrHaAN 1 BbIGEPUTE TUM M NOAAPHOCTb CUrHaNa
CAN. Mpw 3TOM KaHaNy-UCTOYHMKY TaKKe byaeT aBTOMATUYECKM NPUCBOEHa METKa
KaHana.

CAN_H — dakTnueckaa anddepeHumanbHan wmHa CAN_H.

OnddepeHuyman (H-L) — curHansl anddepeHumansHon wnHbl CAN,
NOAK/OUYEHHbIE K aHa/I0rOBOMY KaHasly MCTOYHMKA C MOMOLLLIO
anddepeHumanbHoro NpobHUKa. MNoaxUunTe KOHTaKT "+" NPobHMKA K
OOMMHAHTHOMY BbicOKoMy curHany CAN (CAN_H), a "-" — K AoMUHaHTHOMY
Hu3komy curHany CAN (CAN_L).

JOMWHAHTHbIE HU3KME CUTHAabI
Rx — curHan npnema ot TpaHcmeepa wuHbl CAN.
TX — curHan nepegadm ot TpaHcueepa WnHbl CAN.
CAN_L — curHan paktmdeckon andpdepeHumansHom wnHbl CAN L.

OnddepeHuyman (L-H) — curHansl anddeperHumansHon wnHbl CAN,
NOAK/OYEHHbIE K aHA/I0rOBOMY KaHasly MCTOYHMKA C MOMOLLLIO
anddepeHUmanbHoro NpobHUKa. MNoaxUunTe KOHTAKT "+" NPoBHMKA K
OOMUHAHTHOMY Hu3Kkomy curHany CAN (CAN_L), a "-" — K JOMUHAHTHOMY
BbicOKoMy curHany CAN (CAN_H).
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3arpysKa n npocMoTp CMMBOIMYECKMX AaHHbIX CAN

Mpwu 3arpyske (Bbizose) darina cBasmn ¢ 6aszon gaHHbIX CAN DBC (*.dbc) B ocunnnorpad
€ro CUMBOJIMYECKME AaHHbIE MOXKHO:

® MPOCMAaTpPWBaTb B BU/E CUrHaNA AEKOAMPOBAHUNA U B OKHe Lister.
® LCNONb30BaTb MNPW HacTpolKe 3anycka CAN.

® 1CN0Ab30BaTb NpK Noucke AaHHbIX CAN B curHane 4eKoaMpoBaHKUA.

BbizoB ¢aina DBC B ocumnnorpad

1 HasxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > Bbi30B >
CumBonunyeckue gaHHble CAN (*.dbc).

2 HaxkmuTe KHoMKy HaxkaTb gna nepexoga v yKaxkuTe nyTtb K dany DBC Ha
3anommHatoulem yctporictee USB.

3 HaskmuTe 3arp. B: 1 BbibepuTe, Kakoi CUrHan Nocne0BaTe/IbHOro AeKoANPOBaHMSA
(S1 nnn S2) byaeT Mcnoab3oBaTbCA C CUMBOANYECKOW MHbOPMaLMEN.

4 HaxmuTe KHONKy HaxaTb Ana BocCcTaHOBAEHUA.

®aitn DBC ocTaHeTcs B ocuunnorpade, noka oH He ByaeT 3ameHeH unun He byaet
BbINO/IHEHA OnepaLms 6e30MacHON OUNCTKM.

MpocmoTp cumBOANYECKMX AaHHbIX CAN:
1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

2 HaxmuTe nporpammHyto KHomnky OTobpaxkeHue 1 BbibepuTe a1eMeHT
CumBonunyeckui (Bmecto LLlecTHagLaTEPUUHDINA).

BbibpaHHOe 3HaYeHre ByaeT MPUMEHEHO K CUTHasY AeKOAMPOBaHMWA 1 OKHY Lister.

Ona naketos CAN FD cumBonnyeckoe aAeKogmpoBaHUe orpaHNUYeHo nepsbiMun
BOCEMbIO BanTamu.

3anyck no CAN/CAN FD

YT106bI HacTPOUTbL ocumanorpad ana nonydexHmsa curdana CAN, cm. pasgen “Hactpolika
curHanos CAN/CAN FD" Ha cTpaHuue 407.
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412

3anyck no noKanbHoM ceTu KoHTponnepos (CAN) npeaocTaBAseT BOSMOXKHOCTb 3aMycKa
no curHanam CAN Bepcum 2.0A, 2.0B 1 CAN FD (M3meHsemasn CKopoCTb nepeaaym
OAaHHbIX).

Hanee npeactasneH naxket coobuieHmna CAN B curHane tuna CAN_L.

Bus Arbitration|Control| Data CRC [ACK
Idle Field Field Field Field |Field

f
SOF edge

EOF | Intermission

[encTBus nocne HacTporkm ocumnnorpada Ha nonydeHme curHana CAN.
1 HaxmuTe [Trigger] 3anyck.

2 HaxmuTe NnporpammHyto KHOMKy Tun 3anycka B8 meHto "3anyck", 3aTem nosepHuTe
py4Ky BBOZA, Y4TODbI BbIOPATh cnoT Mocnes,. 1 wnuv Mocnes,. 2, Ha KOTOPOM
BbINOJIHAETCA AeKkoampoBaHue curHana CAN.

Pactmp. WM,

3 HaxXmuTe NporpammHyto KHOMKy 3anycK No: 1 NOBEPHMUTE PyYKy BBOAA, YTOOLI
BbIOPATb OAHO M3 YCNOBMIA 3aMycKa.

SOF — Hauyano naketa — 3anycK NpoOMCXoamnT C HAa4aNbHOTO buTa Kak ANA NaKeToB
AaHHbIX, TaK U A/1A NaKeTOB Neperpysxku.

EOF — KoHel, naKeTa — 3anycK B KOHLE Ka)Ka0ro naketa. *

WA nakeTta gaHHbIX — 3aMnycK No CTaHAapTHOMY nakeTy AaHHbIX CAN 1 nakety CAN
FD B KoHUe nonAa 11- nam 29-paspagHoro NA.

MA nakeTa AaHHbIX U AaHHble (He FD) — 3anyck no ntobomy ctaHaapTHOMY
nakety AaHHbix CAN B KOHLLe nocneaHero 6anTa AaHHbIX, ONpeaensiemoro npu
3anycke. Kog DLC nakeTa [OKEH COBMNaAaTb C yKa3aHHbIM Yuciom H6anTos.

M/ nakeTa gaHHbIX U gaHHble (FD) — 3anyck no naketam CAN FD B KoHLie
nocnefHero 6aiTa AaHHbIX, onpeaenaeMoro nNpu 3amnycke. MoXHO BbINOAHATb
3anyck MakcMmym no 8 6arTam aaHHbIX 13 ntoboro mecta AaHHbix CAN FD anmHoin
no 64 6anTos.

WA ypaneHHOro nakera — 3anyck No CTaHAapTHbIM yaaneHHbIM naketam CAN B
KOHUe nona 11- nan 29-paspaaHoro A.
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M/ ypaneHHOro nakeTa Mam nakeTa AaHHbIX — 3aMycK no tobomy cTaHAapTHOMY
nakety CAN (gaHHbIX nam yaaneHHoro) unum nakety CAN FD B KoHue nons 11- nau
29-paspagHoro M.

MNakert c owmn6Ko — 3anycK nocae 6 nocnefoBaTeNlbHbIX 3HayeHur 0 B KOHLE
NakeTa AaHHbIX. *

OwunbKa noAaTBEePKAEHUA — 3aMyCK No BUTY NOATBEPHKAEHWNA NPU HEBEPHOW
nonapHocTu. *

OwmnbKa popmbl — 3anycK No olMbKam 3ape3epBMpoBaHHbIX buTos. *

OwwunbKa copep MmMoro — 3anyck no 6 NocneaoBaTeNlbHbIM 3HaYeHUaM 1 uan 6
nocneaoBaTesibHbIM 3HaYeHUAM O Npu OTCYTCTBUM OLUMBOK UK Neperpysku
naketa. *

OwwunbKa CRC — 3anycK cy4yaeB HECOOTBETCTBUA PaccUMTaHHOro 3HayeHus CRC
nepeaaHHomy CRC. *

OwmnbKa cneyndukaumm (noareepxaeHusn, opmol, cogepkumoro uam CRC) —
3anycK no ownbKam noaTeepaeHus, dopmsbl, cogepskmmoro uam CRC. *

Bce ownMbKu — 3anycCK no scem olWmnbKam CI'IGLI,VI(I)VIKaLI,I/H/I M NaKeTam C oLIMBKaMMU.
*

But BRS (FD) — 3anyck no 6uTy BRS naketos CAN FD. *

but pasgenutena CRC (FD) — 3anyck no 6uty pasaenmtens CRC B naketax CAN FD.
*

AKTUBHaA owunbKa B 6ute ESI (FD) — 3anyck no akTnBHOM owmnbKe B 6ute ESI. *
MaccuBHan owmnbKa B 6ute ESI (FD) — 3anyck no naccusHom ownbke B bute ESI. *
MaKeT neperpyskun — 3anyck no NakeTy neperpysKu.

* MOMHO AIONONHUTENBHO KBAMPULIMPOBATb 3aMyCK A1 NaKeTOB C CAMOCTOATE/IbHO
3a4aHHbIMK N/,

Mocne 3arpy3kun cumsoanyeckmnx gaHHoix CAN B ocumnnorpad (cm. “3arpyska u
NPOCMOTP CMMBOANYECKUX AaHHbIX CAN" Ha cTpaHuLe 411) MOXHO BbINOAHUTL
3anycK MO CNeAyIOLMM 3/IEMEHTAM.

CoobLeHune — CMMBOIMYECKOE CoobLLeHMe.

CoobuieHune u curHan (He FD) — cumBoMyeckoe cooblieHme 1 3HaYeHme
CUrHana.

CoobweHue u curHan (FD, TonbKo nepBble 8 6aiAiTOB) — cMBOIMYECKOE
COODbUIEHNE N 3HAYEHME CUTHA/A, OrPaHMYEHHOE NepBbiMK 8 HaliTamu AaHHbIX FD.
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CMMBOANYECKME COOBLLEHMA, CUTHAbI M 3HAYEHUSA MOXKHO OnNpeaenunTs B dalne
cBA3K ¢ ba3oi gaHHbIX DBC.

CoobLieHne npeactaBaseT cobol CMMBOJIMYECKOE UMS MAeHTUPUKATOpa NakeTa
CAN, curHan — cumBosindeckoe nms buta nam Habopa 6mToB B AaHHbIX CAN, a
3HaYeHMe MOXKeT MMETb CUMBOIMYECKOE NPeAcTaBAeHMe 3HaYeHuin BUT cUrHaioB
WU AecaTUYHOE NpeacTaBieHme C eAMHULAMMU N3MEPEHUA.

4 BbibpaB ycnoBMe, NO3BONAOLLEE BbINONHUTL KBAAMOUKALMIO NO UAEHTUPUKATOPY
WY 3aNYyCK NO MAEHTUPUKATOPY UM 3HAYEHUAM AAHHbIX, BOCMO/b3YINTECH
npPorpammHoin KHonkon @uabTposatb No UM, nan NporpaMmHoOn KHOMKOM BUTbI 1
MeHto "BuTbl CAN" 1 OCTaNbHbIMM NPOrPAMMHbIMKU KHOMKaMM 18 YCTAHOBKM 3TUX
3HaYeHUN.

s nonyyeHna NnoapobHbIX cBeAeHMit 06 MCNO/b30BaHMM OCTa/IbHbIX MPOrPaMMHbIX
KHOMOK 417 BBEAEHMA 3HAYEHUIN HAKMUTE U YALPHKUBANTE MCKOMYIO KHOMKY, YTOObI
BbIBECTM HA 3KpaH GparmMeHT BCTPOEHHOM CNpaBKu.

[ns 6onee yaobHOro nepemeLleHms Mexay 4eKOAMPOBaHHbIMM AaHHBIMM MOKHO
MCnosib30BaTh pexkm MacwTab.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOTO 3aMycKa, To, BO3MOXHO, curHan CAN
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAUT aBTOMATUYECKUIA 3anycK ocunanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto
KHOMKY PeXum, 4To6bl U3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

CBegeHuA o nocnegosatesibHOM aekoguposaHmum CAN cm. B pasgene
“MocneposartensbHoe aekoamposaHue CAN/CAN FD" Ha cTpaHuue 414,

MocneposatensHoe gekoanposanne CAN/CAN FD

414

Y7106bI HacTpOUTL ocumanorpad ans nonydyeHuns curHanos CAN, cm. pasaen “Hactpoiika
curHanos CAN/CAN FD" Ha cTpaHuue 407.

[na HacTpoliku 3anycka no CAN cm. pasaen “3anyck no CAN/CAN FD" Ha
CTpaHuue 411.
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3anyck no CAN/LIN u nocnegosatensHoe gekoanposanve 24

HacTpoika nocnegosaTenbHoro gekoamposaHma CAN

1 HaxmuTe KHonMKy [Serial] MocnepoBaTenbH., UTOObI BOMTU B MEHIO
nocneaoBaTeIbHOro AeKOANPOBAHMA.

Muetunr

et

2 EC/M CTPOKa [eKOAMPOBaHMA He 0TOBpakaercsa Ha aucniee, /15 ee BRAYeHNA
HaxkmuTe KHonKy [Serial] MocnepgoBaTenbH.

3 Ecau ocunnnorpad ocTaHOB/EH, 414 c6opa M AeKOAUPOBAHUA AAHHbIX HAKMUTE
kHonKky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curdHan CAN
HACTO/IbKO Meg/1eHHbIM, YTO MPOUCXOAMUT aBTOMATMYECKUI 3anycK ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmHyto
KHOMKY PeXum, utobbl U3SMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

Ona 6onee yaobHOro nepemeLLleHna Mexay AeKOAMPOBAHHBIMU AaHHBIMM MOXKHO
MCNo/1b30BaTb OKHO MacwTab no ropnMsoHTanu.

Cm. Takke ¢ “UHTepnpeTtauma aekoamposaHus CAN/CAN FD" Ha cTpaHuue 416
e “Cymmupytoutee yctpoinicteo CAN" Ha cTpaHuue 417
e “UnTepnpetauma gaHHbix CAN Lister" Ha cTpaHmue 419

¢ “NMouck gaHHbix CAN B Tabnuue Lister" Ha cTpaHuue 420
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24 3anyck no CAN/LIN v nocnenoBaTenbHoe 4eKoAMpoBaHmue

NuTepnpeTtauma gekoanposarHuns CAN/CAN FD

NuctaHr 3% g Wrorm

WO - .

e p— e A EpEE g Ee— § A=

Muetunr

et

PesynbTaThl AekoanposaHua CAN oTobparkatoTcs creayrolmMmm LBETaMu:

¢ CuHme yrnosble GOpMbl CUTHAMIOB — aKTUBHAsA WWHA (BHYTPUW NakeTa/Kaapa).
e CUHME MHUK NO CepesinHe — WNHA HeaKTMBHaA.

e [ nakeTa — *KenTbil.

e bBaiTbl AaHHbIX — 6enble WecTHaAUuaTepUYHbIe Yncna.

e Tun naketa CAN u Koa AAnHbI AaHHbIX (DLC) — CMHKMI ANA NakeToB AaHHbIX, 3e1eHbIN
— ANA yaaneHHblx nakeTos. 3HadeHme DLC — Bcerga aecatTnyHoe 4mcno. CyuwectsyoT
cneayrouwme Tmnol naketos CAN:

FD — nakeT CAN FD, ckopocCTb nepefiaun B 6GUTax KOTOPOro He NepeKkItoYaeTcs B
baze JaHHbIX.

BRS — nakeTt CAN FD, ckopoCTb nepesaym B bUTax KOTOPOro NepeK/toyaeTcs B
basze AaHHbIX.

RMT — cTaHAapTHbIN yaaneHHbI naket CAN.

Data — cTaHAapTHbIM NakeT aaHHbIx CAN.
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CraTyc dnara MHAMKaTOpa COCTOAHMUA owmnbku (ESI) oTobparkaeTca B cTonbue "Tun" 8
Lister. Ecnv 6UT ESI sBNAeTCA peueccMBHbIM, YKa3biBatOWMM Ha NaCCUBHYHO OLWKNOKY,
doH cTonbua "Tun" byaeT kentbim. Ecam 6uT ESI ykasbiBaeT Ha aKTUBHYIO OLLMOKY,
doH cTonbua "Tun" byaeT He3aTEHEHHbIM.

3HayeHue B nose DLC Bceraa otobparkaeTca B BUAE AECATUYHOTO YMCAA M yKa3biBaeT
yncno 6arnToBs B nakete. Hanpumep, ans naketa FD, kog DLC koTtoporo OxF,
npeacTaBAAOLWMIA NakeT n3 64 6aToB, B CTPOKE AeKoAMPOBaHMA 0TODpa3nTCa
"DLC=64", a uncno "64" otobpasmtca B ctonbue DLC B Lister.

e [lakeT neperpysku — cnHuMin ¢ Tekctom "MPIP3K". Meperpyska MoxKeT Npon3onTu 40
OKOHYaHMA ycnoBmMA NakeTa. [Tpy 3TOM NaKeT 3aKPbIBAETCA M OTKPbIBAETCA C CUHUMM
CKOBKaMM B Hayase yCA0OBUA NeperpysKku.

e CRC— cUHWe WecTHaALATEPUYHbIE YMCAA, ECIN NPABU/IbHO, KPacHble — Mpu
0BHapyXEHUM OLLINOKMN.

e KpacHble yrnosbie GopmMbl CUTHaN0B — HEM3BECTHOE COCTOAHME MK OLLIMOKa.

e [lomeyeHHble NaKkeTbl C OWMOKamMM — KpacHbl ¢ Tekctom "OLL. MAKET", "OLL.
COOEPX.", "OLU. ®OPMbI", "OWW. NOATB.", "OLW. NOMEX" namn "?" (Hem3BecTHbIN).

¢ Po030Bble BepTUKaAbHble YepTbl — A1A MPOCMOTPA LEKOAMPOBAHMA YBENNYbTE
KO3pPUUMEHT pa3BepTKM (M MOBTOPHO 3amMycTUTe).

e KpacHas To4Ka — JOCTYMNHbI ONONHUTEIbHbIe cBeAeHMA. [leKoANPOBaHHbIN TeKCT
COKpalleH. YBennybte KoapPuumeHT pa3BepTKn 41a NpoCMOoTpa.

Cymmupytouee yctponctso CAN

Cymmupytoliee ycTpoicteo CAN obecneymBaeT BO3MOMKHOCTb HEMOCPEACTBEHHOMO
M3MepeHma KayecTBa 1 3pdeKTUBHOCTM paboTsl WHbL. Cymmupytolee yctpoictaso CAN
namepset obLee konnyecTso Naketos CAN, 4yncno owmnbok cneundmKaLLMm, KOIMHECTBO
NMOMEYEHHbIX NMAKETOB C OWMBKaMM, a TaKKe 3arpyKeHHOCTb LMHbI.

TMeTHRR

-

Cymmupytollee yCTpoOMCTBO paboTaeT MOCTOSHHO (CYMTan NaKkeTbl U BbICUMTbIBAS
MPOLEHTHbIE COOTHOLLEHUA), U €ro NOKa3aHUsA oTobparKatoTca, NoKa BbIMOAHAETCA
aekoamposaHue aaHHbIX CAN. CymmupytoLLee yCTPOMCTBO BbINMOMHAET pacyeTsbl, Aaxe
ecnim ocumnnorpad octaHosaeH (cOOp AaHHbIX He BeAeTcs). HaxkaTne KHOMKM
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418

Tunbl NakeToB

CuyeTymnkm

[Run/Stop] Myck/cTon He BAKAET Ha CyMMMPYLOLLLEe YCTPOMCTBO. Mpu 3anonHeHnn
namMATK Ha cyeTYnKe oTobparkaeTca coobuieHne MEPEMOMAHEHMUE. HaxaTtnem
nporpammHoit KHonkn Copoc CAN CUETUMKM 3HAYEHUSA CHETUMKOB OOHYNAIOTCS.

MaKeTbl aKTUBHbIX OWKMOOK — 370 nakeTbl CAN, B KOTOpbIX y3en CAN pacnosHaeT
COCTOsIHME OWMWOKM B TeYeHWe nepesayn nakeTa AaHHbIX UK YAANEHHOTO NakeTa U
yCTaHaBaMBaeT Gar akTUBHOM OLIMOKMN.

YacTu4HaA nepefaya NakeTa NPOUCXOAMUT B C/lydae, Koraa ocu,mnnorpad)
O6Hapy>+(MBBET npn nepeaavye nakeTa Kakoe-nMbo COCTOAHME OLLINOKM, KOTOpoOE He
COoOnpoBOXAaeTCA cbnarorv\ AKTMBHOWM OLWNBKM. YacTUYHbIe NaKeTbl CYETYMKOM He
YY4NTbIBAKOTCA.

CueTunk NMAKETbI npeagocTasnseT obliee KoNMYEeCTBO 3aBEPLLEHHbIX YAaNEHHbIX
MaKeToB, MAKeTOB AAaHHbIX, MAKETOB NEPErpPy3KM U MAKETOB C aKTUBHbLIMM OLIMBKaMM.

Cuetunk CMNEL, npeaoctasnseT obuiee yncno ownbok cneundmKkayumm. IToT CHETYMK
OTCNENKMBAET YUNC/IO OWNOBOK NoaTBEPHKAEHNSA, dOpMbI, coaep*imoro n CRC. Ecam B
naKkeTe COAEPKMUTCA HECKOIbKO TMMOB OLIMOOK, 3HaYEHNE CYETYMKA YBENUMBAETCA

Ha obulee Ym0 oWMbOK B MaKeTe.

CyeTtumk OLU MAK npegocTaBnaeT obliee KOMYeCcTBO 3aBEPLUEHHbIX MAKeTOB C
AKTUBHbIMM OWMOBKAMM M UX NPOLEHT OT OOLLLErO YNC/A NAKETOB.

NHamkaTop LOAD (3arpysKa LKHbI) U3MepAeT BPeMa akTUBHOCTM WWNHbI B MPOLIEHTaX.
BbluncneHmne nponssoamnTca ¢ MHTepsanom 8 330 mc, NpnbAN3UTENBHO KaXKable
400 mc.

Mpumep. Ecnv nakeT AaHHbIX COAEPKUT METKY aKTUBHOW OLINOKK, Npon3onaeT
npupatieHune cyetymkos FRAMES 1 ERR FR. Ecnv nakeT gaHHbIX COAEPKUT OLINOKY,
KOTOpasA He ABNAETCA aKTUBHOMW, MAKET CYMTAETCA YaCTUUHBIM M NMPUPALLEHUA CHETYNKOB
He NPOUCXOAMT.
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NHTepnpeTauma aaHHbix CAN Lister

Wuna

Epeuma ) DLC FaHHele

51 D2 53 11 53 35

0z296435D

0zZ96A95D o0 0z 04

Kpome cTaHaapTHoro ctonbua "Bpema", 8 meHto "CAN Lister" Takske oTobpakatoTca
cnepytolme ctonbupl.

NaoeHTudukaTop — naeHTMdmKaTop Naketa. 3HayeHne MoXKeT ObITb NpeaCcTaBieHo B
LeCTHaALATEPUYHOM UM CUMBOAMYECKOM dopmaTe (Cm. “3arpyska u NPocmoTp
cumBonnYeckux aaHHbix CAN" Ha cTpaHuue 411).

Tun — ™Mn nakeTa (yaaneHHsiin naket (RMT) unm aaHHble).
DLC — koA 4NMHbI AaHHBbIX.

JaHHble — 6alTbl JaHHbIX. 3Ha4YeHMe MOKeT ObITb NPeaCcTaB/feHo B
LeCTHaALATEPUYHOM MAN CUMBOAMYECKOM dopmaTe.

CRC — KOHTPO/b LMKANYECKMM N3DbITOYHBIM KOZOM.

OwnbKM — BblAENAOTCA KpacHbIM. OWMBKM MOryT BbITb CreayrolMmIn: owmnbKa
noateepxaeHua (Ack, A), dbopmbl (Fo) nnm naketa (Fr). PazanyHbie Tmnbl ownboK
MOryT ObITb CrPYNMNMPOBaHbI, Kak, Hanpumep, "Fo,Fr' B npeapiayliem npumepe.

NCKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
Aana BDEMGHM/,CI,GHGHMH Pa3BePTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anNyCTUTb nNpouecc.
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Mouck gaHHbix CAN B Tabauue Lister

Bo3MOKHOCTM NomcKa ocumanorpada Nno3BOASKOT OTbICKMBATL (M OTMeYaTs) B TabauLe
Lister gaHHble CAN onpegeneHHoro tmMna. na nepemelteHna No OTMEYEHHbIM CTPOKaM
MOXHO Mcrnonb3oBaTh KHOMKY [Navigate] HaBurauma v anemeHTbl ynpasaeHms.

1 Buibpas CAN B KayecTBe pexkiMma nocsea0BaTe/IbHOro AeKoANPOBaAHNUS, HAaXKMUTE
KHonKy [Search] Mowuck.

2 HaxmuTe nporpammHyto KHonky Mouck B meHto "Mounck", 3aTem noBepHUTE pyUKy
BBO/A, YTODObI BbIOPaTh NocnegosatensHbin cnoT (Mocnea. 1 wauv MNocneq,. 2), Ha
KOTOPOM BbINONHAETCA AeKkoampoBaHune curHana CAN.

3 HaxkmuTe KHONKy HaiiTn 1 BbibepuTe cneaytolmne napameTpsl:
U nakeTa AaHHbIX — MOUCK MaKeTOB AaHHbIX, COBNaAAtLWMX C yKazaHHbim W/,

M nakeTa faHHbIX U faHHble — MOVCK NaKeTOB [aHHbIX, COBMaAatoLWMX C
YKa3aHHbIM UAEHTUGUKATOPOM U AaHHbIMU.

WA ypaneHHOro nakera — NoOUCK yAa eHHbIX NaKeToB C YKaszaHHbIm M.

M/ yaaneHHOro naketa uam nakeTa AAaHHbIX — MOWUCK yAaNEeHHbIX MaKeToB UK
MaKeToB ZlaHHbIX, COBMAAatOLLMX C YKa3aHHbIM MAEHTUGUKATOPOM.

NaKeT c OWMOKOM — NOMCK NAKETOB C aKTUBHbIMK ownbKamm CAN.

OwwnbKa noaTBEPKAEHUA — NOWNCK BUTA NOATBEPKAEHMA NPU HEBEPHOW
NONAPHOCTH.

OwunbKa popmbl — NounCK oWMBOK 3ape3epBMPOBaHHbIX BUTOB.

OwmnbKa cogep>KMMoro — Nonck 6 nocnegosaTenbHoCTeN 3HaveHna 1 nam 6
nocnenoBaTeibHoCTel 3HadeHns 0 Npu OTCYTCTBMM OLLUMBOK MK Neperpysku
nakeTa.

OwwnbKa CRC — NOWCK C/ly4aeB HECOOTBETCTBMSA paccyMTaHHOro 3HaYeHma CRC
nepegaHHomy CRC.

Bce owmnbku — nounck ntoboit owmnbkm Gopmbl MAN aKTUBHOMN OLLINMOKM.
Maket neperpyskn — nomnck naketos neperpyskn CAN.
Mocne 3arpyskun cumsonmndeckmnx gaHHbix CAN B ocumnnorpad (cm. “3arpyska u

NPOCMOTP cuMBOANYEcKMX AaHHbIX CAN" Ha cTpaHuLe 411) MOKHO BbIMOAHUTb
MOWUCK CAeaYHOLNX 3/IEMEHTOB.

CoobLeHune — CMMBOIMYECKOE COobLIeHMe.

COOGI.LleHMe U CUrHaN — CMMBO/INYECKOe COO6LLI,€HME M 3Ha4YeHne CMrHana.

JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuue 161.
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JononHuTesnbHble cBeaeHna 06 Mcnonb3oBaHMK KHomku [Navigate] HaBurauua 1
3/1eMeHTax ynpasaeHusa cM. B pasaesne “HaBuraums no BpeMeHHon passepTke' Ha
CTpaHuue 83.

HacTtponka ansa curHanos LIN

Hactpoiika curHana LIN (KommyTupyemas fioKasbHasa CETb) 3aK/to4aeTcs B
noZKMtoYeHnn ocumnnorpada K MCTOYHUKY NocneaoBaTeNbHOro curHana LIN, a Takxke
YKa3aHWM UCTOYHWKA CUTHANA, MOPOrOBOro YPOBHA HAaMPAXKEHMA, CKOPOCTM Nepesayn
OA@HHbIX, KOHTPO/IbHOW TOYKM M APYrMX NapameTpos curHana LIN.

YT106bI HAaCTPOUTL OcumMANorpad Ana nonydeHna curHanos LIN, BbINoNHUTE creaytowme
NencTens:
1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

2 HaxkmuTe nporpammHyto KHonky MocnegoBatenbH., C NOMOLLIO PYYKM BBOAA
BblbepuTe Hy»KHbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMWUTE NPOTrPAMMHYIO KHOMKY, YTOObI BKAOYUTb AEKOAMPOBAHME.

HaxmuTe nporpamMmHyto KHOMKy Pexum 1 Bbibepute Tmn 3anycka LIN.

4 HaXMWUTe NPOrpaMmMHYH0 KHOMKY CUrHanbI, YTOObI OTKPbITb MeHto "CurHanb! LIN".

5 HaxmuTe NporpammHyto KHOMKY UCTOUHMK, 4TOObI BbIGPATL KaHa, NOAKAOUYEHHbIN
K IMHUKM curHana LIN.
KaHany nctouHmka LIN 6yaeT aBTomaTMUYeCKM NPUCBOEHA METKa.

6 HaxmuTe nporpammHyto KHomnky Mopor 1 NoBepHUTE pyyKy BBOAR, YTODObI 33/aThb
YyPOBEHb NOPOroBOro HanpaxeHua curHana LIN B cepeamHe curHana LIN.

Moporosblit ypoBEHb HaMPANKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YeTCA B KaYecTse YPOBHA 3anycKa, Koraa 1A BbiIbpaHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3amnycKa.

7 HaxkmuTe NporpammHyto KHOMKY CKOp. nep. AaHHbIX, YTOObl OTKPbITb MEH!IO
"CKkopocTb nepeaayn AaHHbix LIN".
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8 HaxmuTe nporpammHyto KHOMKy CKOPOCTb 1 NOBEepPHMTE PYYKY BBOAA, YTOObI
BbIOPATb CKOPOCTb Nepeaaqn AaHHbIX, COOTBETCTBYIOLLYHO TaKOBOM CUrHaNa LUMHbI
LIN.

CKOPOCTb Nepeaayn AaHHbIX MO YMONYaHuio coctasnseT 19,2 kbut/c.

Ecnn ckopocTn cmurHana wuHbl LIN He cooTBeTCTBYET HM OA4HO U3
npesyCcTaHOBAEHHbIX 3HAYEHWI, TO A/1A YKA3aHWA CKOPOCTM Nepeaayn AaHHbIX
Bbl6epuTe 3HaueHne 3a4aHO NONb30BaTeNEM, 3aTEM HAXKMUTE NPOrPamMMHYO
KHOMKY MoNAb30B. CKOPOCTb 1 MOBEPHUTE PYYKY BBOAA.

CkopocTb nepeayn AaHHbIX LIN MOXHO yCTaHOBWUTL B Anana3oHe oT 2,4 oo
625 kbuTt/c c warom 100 but/c.

9 HaXXmuTe KHOMKY BO3BpaTa Ha YpOBEHb BBEPX , YTODbI BEPHYTHCA B MEHI0
"CurHanbl LIN".

10 HaxkmuTe nporpammHyto KHOMKy KOHTPOAbHAA TOUKa 1 MOBEPHUTE PYyYKY BBOAQ,
4TObbI BbIOPATh KOHTPO/IBHYIO TOUKY, B KOTOPOW ocumaiorpad nposeaeTt BbIBOpKy
3Ha4yeHua buTa.

One Bit X
60% T

70%
80%

Sample Point

11 HakmmTe NporpammHyto KHomKy CTaHAAPT U NOBEPHUTE PYYKy BBOAA, YTODLI
Bbl6paTb cTaHaapT namepenma LIN (LIN 1.3 uan LIN 2.X).

Ons curHanos LIN 1.2 ncnonbsyinte HacTpoiKy LIN 1.3. HacTpoiika LIN 1.3
NnoZpa3yMeBaeT, YTO CUrHAN COOTBETCTBYET YKazaHHOMY B "Tabauue
OeNCTBUTENbHbIX 3HAYeHUIN naeHTUdMKaTopa”, npueeaeHHoM B pasaene A.2
Cneupduraumm LIN ot 12 aekabpsa 2002 r. Ecam curHan He cOOTBETCTBYET
yKasaHHOMy B 3TOM TabmLe, TO MCNOAb3YyNTe HacTponKy LIN 2.X.

12 HaxkmuTe NporpammHyto KHoMKy MpepbiB. CUHXP. 1 BbIbeprTe MUHUMANbHOE YNCIO
CUHXPOMMIMY/IbCOB, ONpPeLeNALLmMX NpepbiBaHMe CUHXPOHMU3aUMmM curHana LIN.

3anyck no LIN

YT106bI HacTPOUTL ocumanorpad ana nonydeHmsa curdana LIN, cm. pasgen “Hactpoiika
ons curdanos LIN" Ha cTpaHmue 421.
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3anyck no CAN/LIN u nocnegosatensHoe gekoanposanve 24

3anyck no LIN moxeT npoucxoamnTtb no nepeaHemy GpoHTy Ha Bbixode Sync Break
CUrHana ogHoNpPoBOAHOM WKHbI LIN (KOTOpbI OTMEeYaeT Ha4ano naketa coobuieHms),
no NAeHTUOUKATOPY NAKETA AU NO UAEHTUPUKATOPY NaKeTa U AAHHbIM.

Hanee npeactaBneH naket cooblieHma o curHane LIN.

Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 HaxkmuTe KHonMKy [Trigger] Tpurrep.

2 HakmuTe NporpammHyto KHOMKy TpUrrep B MeHIO 3anycKa, 3aTeM NMOBEPHUTE PYYKRY
BBO/A, 4TOObI BbI6paTh NocnenoBaTeNbHbIM CNOT (1 UK 2), Ha KOTOPOM BbINOAHAETCA
aekoamposaHme cmrHana CAN.

3 HaxKmMuTe nporpammHyto KHonKy Tpurrep:, 3aTem NoOBepHUTE PyyKy BBOAA, YTOObI
BbIOpaTh OAHO M3 YCNOBMIA 3aMycKa.

Sync (Sync Break) — 3anyck ocupnnorpada npoucxoamT no nepeaHemy GpoHTy Ha
Bbixode Sync Break curHana oaHoNpoBoAHON WKHbI LIN, KOTOpbIM oTMevaeT
Havya/l0 NakeTa cooblueHus.

NA (maeHTMdMKATOP NakeTa) — 3anyck ocumanorpada NPoOMCXoamT Npu
obHapyKeHUN NakeTa c AEHTUGUKATOPOM, COBMAAAIOLMM C BbIOpPaHHbIM
3HayeHuem. McnonbsyliTe pyyKy BBOAA, UTOObI BbIOPATh 3HaUYeHWe
naeHTndUKaTopa naketa.

U4 v paHHble (MaeHTUdMKATOP NaKkeTa M AaHHble) — 3anyck ocumnnorpada
NMPOUCXOAMNT NPY 0B6HAPYKEHUM NaKeTa C UAEHTUOUKATOPOM M AaHHbIMY,
COBMaAaloLMMU C BbIBPAHHbIMM 3HAYeHUAMM. [pK 3anycke No MaeHTUGUKaTopy
nakeTa W AaHHbIM BbINOMHUTE Caeaytolne AeNCTBUA.

YT106bI BEIOPATL 3HAYEHUE NAESHTUGUKATOPA NAKETA, HAXKMUTE NPOTPAMMHYHO
KHonKy UM, nakeTa 1 BOCNONb3yMTECh PYYKOWU BBOAA.

ObpaTtnTe BHUMAHMWE Ha TO, YTO B KayecTBe MAeHTUdMKATOpa NakeTa MOXKHO
BblbpaTh "6e3pasinyHoe cocTosHMe" 1 OCYLLECTBIATbL 3aMyCK TO/bKO MO
3HAYEHMAM JaHHbIX.
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YT06bl 334aTb KONMYECTBO BANT AAHHbIX M BBECTU UX 3HaYeHMs (B

WecTHaaUaTePUYHOM AW ABOMYHOM dopmaTe), MCNOob3yiTe OCTaslbHble
NPOrpaMmHbIe KHOMKM.

OwmnbKa YeTHOCTU — ocu,mnnorpad) BbIMO/THNT 3aMycCkK Nno OLIMBKAM YETHOCTM.

Owmn6Ka KOHTPONBHOMU CYMMbI — OCLIMAIOrPad BbIMOAHWT 3aMycK Mo oWnbKam
KOHTPO/IbHOM CyMMBbl.

Kraru

HEREEET . N G R

Diefault

Min

Ona nonyyeHuma I'IO[J,p06HbIX CBe,CI,EHMVI 06 ucnosib3oBaHUM NPOrpamMmmHbIX KHOMOK

meHto "BuTbl LIN" Haxkmute 1 yaeprKuBamTe MCKOMYH KHOMKY, YTOObl BbIBECTU Ha
3KpaH ¢parmeHT BCTPOEHHOM CNPaBKy.

CeefeHuA o gekoanpoBaHum gaHHbix LIN cm. B pasgene “lNocnegosatesibHoe
nexkoguposaHue LIN" Ha cTpaHuue 425.

424 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



3anyck no CAN/LIN u nocnegosatensHoe gekoanposanve 24

[locnepnoBaTtenibHOe AekoamposaHue LIN

Y7106bI HacTPOUTL Ocumanorpad ana nonydeHma curHanos LIN, cm. pasgen “Hactpolika
ana curHanos LIN" Ha cTpaHumue 421.

[ns HacTpoliku 3anycka no LIN cm. pasgen “3anyck no LIN" Ha cTpaHuue 422.

HacTpoika nocnegoBaTesibHOro gekoanposaHma LIN

1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH., 4TOObLI BOUTU B MEHIO
nocNefoBaTeIbHOro AeKOAMPOBaHMA,

CHrHane KoHTp. 4eTH TMCTHHE

- -

2 BbibepuTe, cnenyeT M BKAOUYNTb BUTbI KOHTPOS YETHOCTM B NOAE MAEHTUDMKATOPA.

a Ecnum tpebyetca 3amackmpoBaTh ABa BEPXHUMX O1UTa YeTHOCTH, yoeamnTech, 4To
bnaxkoK nog, NnporpaMmHo KHomnKow MoKas. YeTH. He YCTaHOB/IEH.

b Ecau cnesyeT BKAOYMTL BUTbI KOHTPOSA YETHOCTM B NoAe aeHTUdUKaTopa, TO
ybeamTecs, 4To GAaXKOK Nog, NPOrpammHol KHOMKoM MOKas. YeTH. yCTaHoB/IEeH.

3 Ec/iv cTpoKa AeKkoampoBaHus He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXMuTe KHonky [Serial] MocneaoBaTenbH.

4 Ecav ocumnnorpad octaHoBeH, s cbopa v AeKOAMPOBaHUA AaHHbIX HaXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOTO 3aMycKa, TO, BO3MOXKHO, curHan LIN
HaCTONbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocumuanorpada.
Haxkmute kHonKy [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NporpaMmmHyto
KHOMKY PeXum, 4Tobbl U3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

[na 6onee yaobHOro nepemeLLeHna Mexkay AeKOAMPOBaAHHbIMM AaHHBIMU MOXHO
MCMo/b30BaTh OKHO MacwTtab no ropMsoHTanu.

CMm. TakKe  * “UHTepnpeTtaums gaHHbIx gekoanposaHus LIN" Ha cTpaHuue 426

e “UHTepnpeTaumsa gaHHbix LIN Lister" Ha cTpaHuue 427
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426

“Mowuck paaHHbIx LIN B Tabnuue Lister" Ha cTpaHmue 428

NHTepnpeTauma AaHHbIX gekoamposaHma LIN

rarm HNE|

WEENERE B 0 W AT 0 RS

CHrHane KoHTp. 4eTH TMCTHHE
- -
Yrnosble cUrHanbl 0TOBpaXKatoT akKTUBHYIO LIMHY (BHYTPKM NakeTa/Kaapa).
CuHMe NMHUK No cepeanHe OTO6pa)KaFOT HEaKTUBHYHO WNHY.

ecTHaguaTepuyHbIi MAEHTUOUKATOP M BUTbI KOHTPOAA YETHOCTU (€CAM BKIKOYEHDI)
oTobpaKaloTCa KenTbim LBeToM. Ecan obHapysKeHa owmnbKa YeTHOCTH, TO
WecTHaAUaTePUYHbIN MAEHTUOUKATOP M BUTbI KOHTPOA YETHOCTM (ECNM BKKOYEHbI)
0TO6PAKaTCA KPACHbIM.

WecTHaauaTeEPUYHbIE 3HAYEHMA AEKOAMPOBAHHbIX AaHHbIX OTODpaKatoTCca Henbim.

KOHTpo/ibHan cyMma oTobpaKaeTcs CUHMM LIBETOM, €C/TM BEPHa, U KPaCcHbIM, eCN
HeT.

Ecniv mecTa BHYTPM rpaHuL, NakeTa HeJ0CTaTOYHO, TO AeKOAMPOBAHHbIN TEKCT B €ro
KOHLe ByaeT CoKpaLleH.

Hannume po30BbIX BEPTUKA/bHbIX LUITPMXOB 03HAYaET, YTO A4/14 NPOCMOTPa
[EeKOAMPOBAHHbIX AaHHbIX CAeayeT yBeMYnUTb MacliTab passepTku (M 3anyCcTUTb
npoLecc cCHoBa).
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3anyck no CAN/LIN u nocnegosatensHoe gekoanposanve 24

Hanunume 8 CTPOKE AE€KOAMPOBaHMA KPACHbIX TOYEK 03HAYAET HaZlMYMe AaHHbIX,
KoTopble He oTobpaxatoTcs. A MX MPOCMOTPA MOXKHO BbINOMHUTL NMPOKPYTKY MK
YBENNUYNTL KOIDDULMEHT pa3BepTKU.

HensBecTHble 3HAYEeHMA WINHBbI (HeOI'Ipe,EI,GHEHHbIe Nnn OLLH/I60‘-{HbIe) om6pa>+<armcn
KPaCHbIM.

Mpn HaNYMKM OLIMOKM B MOJIE CUHXPOHM3ALMN 0TODPA3ATCA KpacHble cumBobl SYNC.

EcAn 4ncno cMMBOIOB B 3aro/IOBKE NPEBbLICUT YKa3aHHOE B CTaHAApPTe, TO
oT06pasATca KpacHble cMmBobl THM.

Ecnv obliee YMCN0 NaKeTOB NPEBbLICUT YKa3aHHOE B CTaHAapTe, TO 0TO6pasaTea
KpacHble cumBonbl TFM (Tonbko ana LIN 1.3).

CurHan aktmaumm LIN 1.3 obo3HavaeTca cuHummn cumsonamm WAKE. Ecnm 3a
CUTHANOM aKTMBALMM He nocneayeT AeNCTBUTEIbHOTO OrpaHUYnTENA aKTUBALMK, TO
6ynet obHapyKeHa owmnbKa, obo3Havaeman KpacHbiMK cumBosiammu WUP.

NHTepnpeTauma aaHHbIx LIN Lister

Mraru

31 15 39 51 35
85

18.35ms 95 84 9C A3 42

28.90ms

Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "LIN Lister" Tak»ke oTobparkatotcs

cneaytoLme ctonbupl.
o WO — NI nakeTa.

¢ [JlaHHble — HalTbl AaHHbIX.
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24 3anyck no CAN/LIN v nocnenoBaTenbHoe 4eKoAMpoBaHmue

e KOHTpOANbHaA CyMma.
e OWwmnbKM — BbIAENAOTCA KPACHBIM.

NCcKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
Aana BDEMGHM/,CI,EHGHMH Pa3BEPTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anyCTUTb nNpouecc.

Mouck gaHHbIx LIN B Tabauue Lister

BO3MOXKHOCTM NoucKa ocumnnorpada Nno3BoAAOT OTbICKMBATL (M OTMeYaTb) B CrIMUCKe
Lister aaHHble LIN onpegeneHHoro tvna. Ana nepemeleHna no OTMeYeHHbIM CTPOKaM
TabanLbl MOXHO MCNob30BaTh KHOMKy [Navigate] HaBurauma v cpeactsa ynpasaeHums.

1 Bbibpas LIN B KauecTBe pexmnma nocneaoBaTelbHOro AeK0AMPOBAHMA, HAXKMUTE
KHonKy [Search] Mowuck.

2 HaxmuTe nporpaMmHyto KHomky MOMUCK B MeH0 MOMCKa, 3aTeM MOBEPHUTE PYYKY
BBOZA, YTOObI BbIOPATL NOC/AEA0BATENbHbIN COT (1 MAK 2), Ha KOTOPOM BbIMOAHAETCA
AexkoamposBaHue curHana LIN.

3 HaxmwuTe KHOMKy MOMUCK 1 BbibepuTe OAMH M3 CAeAyIOLLMX NapameTpoB.

MA, — noucK NakeToB C yKa3aHHbIM MaeHTUdUKaTOpom. YTobbl BbIGpaTh
NAEHTUOMKATOP, HAXXKMUTE NporpammHyto KHonky "M/ naketa".

WA v paHHble — NOUCK MNaKeTOB C YKa3aHHbIMM UAEHTUDUKATOPOM U AHHbBIMM.

Y706bI BbIOPATH MAEHTUOMKATOP, HAKMUTE MPOrPaMMHYIO KHOMKY "I, nakeTa".
4 ) Y y

[Ons BBOAA 3HAYEHMA JAHHbIX HAXKMUTE MPOrPaMMHYI0 KHOMKY "BuTbl".

OwKnbKM — Nouck Bcex oLMBOoK.

JononHuTebHbIEe CBEAEHMNS O NOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBefeHna 06 Mcnonb3oBaHMK kKHonku [Navigate] HaBurauusa 1
CpeacTB ynpaBaeHna cM. B pasaene “HaBuraumsa no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

25 3anyck no FlexRay n
nocnenoBaTeNbHOE
NeKoaAMpoOBaHMe

HacTpoiika curHanos FlexRay / 429
3anyck no FlexRay / 431
MocnepoBatenbHoe gekoampoBaHue FlexRay / 434

[na 3anycka no FlexRay n nocnefoBatenbHOro A4eKoAMPOBaHNA TpebyeTca NMLeH3uns
FLEX, KOTOPYIO MOXHO MOay4nTb, Npnobpeta obHosneHne DSOX3FLEX.

HacTtponka curHanos FlexRay

Mpu HacTpolike curHana FlexRay cHavyana HEOBXOAMMO NOAKAUNTL OcLMANOrpad K
anddepeHumnansHomy cnrHany FlexRay ¢ nomoLlbio akTMBHOMO AnddepeHuUmansHoro
npobHuka (pekomeHayetcs Keysight N2792A), npu sTom HEOBXOAMMO yKa3aTb MCTOYHMK
CUrHana, ypoBEHb 3amycka Npu AOCTMMKEHMM NOPOrOBOr0 YPOBHA HAMPAXEHNs,
CKOPOCTb Nepeaaqn AaHHbIX M TUM WKHBI.

YT06bI HACTPOMUTL OCUMANOTPAd ANA NOMYYEHUA AaHHbIX cMrHanos FlexRay, BbinosHuTe
cneayoluime aencTems.
1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH.

2 HaxkmuTe nporpammHyto kHonky MocnegosatesnbH., C NTOMOLLLIO PYYKM BBOAA
BblbepuTe nocnesoBaTenbHyO WKHY (MocnegosatensH. 1 uam NMocnefosatensH. 2),
3aTeM CHOBA HaXXMWTe NMPOrPaMMHYIO KHOMKY, YTOBbI BKAOUYUTL AeKOANPOBAHME.

3 HaxkmuTe nporpammHuyto KHonky Pexkum v sbibepute pexkim FlexRay.

KEYSIGHT

TECHNOLOGIES
429



25 3anyck no FlexRay v nocnenosaTenbHoe 4eKOAMPOBaHKE

4 HaxmuTe NporpaMmHyto KHOMKy CUrHanbl, 4Tobbl OTKPbIT MeHto "CurHanbl FlexRay".

5 HakmnTe UCTOYHMUK 1 BbIDEPUTE aHANOrOBbIM KaHa  A1A U3MEPEHUS CUrHaNa
FlexRay.

6 HaxkmuTe Mopor, a 3aTem NoBepPHUTE PYyUKy BBOAA, YTODbLI BbIOPATh MOPOroBbIin
YPOBEHb HANPANKEHMS.

YCTaHOBNEHHbIV MOPOTOBbIN YPOBEHb AOMKEH ObITh HUXKE YPOBHA HEAKTUBHOIO
COCTOAHMA.

MOpOroBbIt YpOBEHb HaMPAXEHUS NTPUMEHAETCA NPU AEKOANPOBAHUN U
MCNONb3YETCA B KAYECTBE YPOBHSA 3aMycKa, Koraa Aa BbIOpaHHOM LWKMHbI
nocNef0BaTeIbHOMO AEKOAMPOBAHMSA YCTAHOBEH TUM 3aMycKa.

7 Haxkmute CKOpOCTb 1 BbibepUTE CKOPOCTb Nepeaayn AaHHbIX U3MePAeMOoro curHana
FlexRay.

8 HaxkmuTe LKHa 1 BbIGepUTE TUN WKHBI M3Mepsiemoro curHana FlexRay.

HeobxoaMMO NPaBMAbHO YKa3aTb LWWHY, TaK Kak 3Ta HaCTPOMKa BAMAET Ha
obHapy»eHue owmnbok CRC.

9 Haxmunte ABTOHACTPOIKA 15 BbINOAHEHWS CNeayOWMX AeNCTBUI:

YCTaHOBKM MMMeAaHca AN BbIBPaHHOro KaHana UcTodHuKa 50 Om npu
MNCNONb30BaHMM AnddepeHLManbHOro akTMBHOIO NPobHMKa ¢ npepbiBaHUEM
50 Om;

YCTaHOBKM KOapduLMEHTa 3aTyxaHMa NpobHMka 10:1 ana BbibpaHHOro KaHana
MCTOYHUKA;

YCTaHOBKM ypoBHS 3amnycka -300 MB (Ha BbiIOpaHHOM KaHane UCTOYHMKaA);
BK/IIOYEHWNA NOAABAEHWA LYMA MPKY 3aMyCKe;
BK/HOYEHMA NOCNe0BaTENbHOIO AEKOAMPOBAHUS;

YCTaHOBKM TMNa 3anycka ans FlexRay.
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3anyck no FlexRay 1 nocnegosatensHoe gekoanposaHve 25

3anyck no FlexRay

Y106bl HAacTPOUTL ocumanorpad AN NoAYYeHUs AaHHbIX curHana FlexRay, cm. pasaen

“Hactpolika curHanos FlexRay" Ha cTpaHuue 429.

Mocne HacTpoiKkm ocumanorpada 4N NONyYeHUA AaHHbIX curHana FlexRay moxHo
BbINOJIHWUTL HAaCTPOIMKY 3aMyCKOB Mo NakeTam (see cTpaHuua 431), ownbram (see

cTpanunua 432) nnum cobbitnam (see cTpaHuua 433).

CBegeHuWA 0 nocnegoBaTeIbHOM AeKogupoBaHuu FlexRay cm. B pasaene
“MocnepoBaTenbHoe aekogmposaHue FlexRay" Ha cTpaHuue 434.

3anyck no naketam FlexRay

HaxxmuTe [Trigger] 3anyck.

B meHto "3anyck" HaxkMUTE MPOrpaMmMHyto KHOMKY 3anycK, 3aTem C MOMOLLbIO PyYKK
BBOZA BblbepUTE NocienoBaTesbHyto WnHy (MocneaosatenbH. 1 uam
MocnenosaTenbH. 2), Ha KOTOPOK ByAET BbINONHATLCA AEKOAMPOBAHME CUTHANOB
FlexRay.

Haxkmnte nporpammHyto KHOMKY 3anycK, 3aTeM C MOMOLLLbIO Py4YKM BBOAA BbibepuTe
Maker.

HaxmunTe nporpammHyto KHoMKy MaKeTbl, YTOObI OTKPLITL MEHIO "3anycKk nNo nakety
FlexRay".

Ha)kMWTe NporpammHyto KHoMKy MaeHTUGUKATOp NaKeTa 1 C MOMOLLbIO PYUKM
BBOZa BblOEpPUTE 3HaYeHWE MaeHTUdMKATOPa NaKkeTa 13 BKNaaKku Bee nam ot 1 Ao
2047.

Ha)kMWTe nporpammHyto KHoMKy TUn nakeTta Ans Bbibopa TMNa nakeTa:

Bce naketbl
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432

MakeTbl 3anycka

MNaxetbl NULL

MakeTbl CMHXPOHMU3aLUMN
HopmanbHbie nakeTbl
HE naketbl 3anycka

HE naketbl NULL

HE nakeTtbl cMHXpOHM3aLMKN

7 HaxmuTe nporpammHyto KHOMKy MOBT C4 LIMKA 1 MOMOLLbIO PyYKM BBOAA BblbepuTe

KO3pOULMEHT NOBTOPEHMS CYETYMKA LUMKoB (2, 4, 8, 16, 32 nnun 64 nnu Bee).

HaxmunTe nporpammHyto KHOMKY OCH €4 LIUKA 1 C MOMOLLLbIO PyYKW BBOAA BbibepuTe
OCHOBHOM KO3QULMEHT cHeTUMKa LMKNO0B OT O A0 KoadduLumeHTa MOBT ¢4 LUKA
MunHyc 1.

Hanpumep, npy oCHOBHOM KoadduumeHTe 1 1 KoadduumeHTe nosTopeHna 16 3anyck
ocunnnorpada byaeTt BbINOAHEH Ha umKknax 1, 17, 33, 49 n 65.

YT06b! BbINOAHUTL 3aMyCK MO ONpeaeneHHOMY UMKAY, A1 KoabduumeHTa
NOBTOPEHMA LIMKIOB YCTaHOBMTE 3HaYeHne 64 1 MCNob3yiMTe OCHOBHOM
KO3QOUUMEHT LUMKNOB ANA BbIDOPaA LMKAA.

Y706bI BBINOMHWUTL 3aMYCK MO BCEM (/1H0ObIM) LMKNAM, A5 KoaddMLMEHTa NOBTOPOB
LUMKNa ycTaHOBUTE 3HaveHKe "Bee". Ocumnnorpad BbIMOAHUT 3aMycK MO Kaxkaomy
LUMKAY.

TaK Kak onpeaeneHHble nakeTbl FlexRay moryT oTobparkaTbcs peaKo, pekomeHayeTcs
HaxkaTb KHOMKy [Mode/Coupling] Pexxnum/CBa3b, a 3aTeM HaaTb NPOrpaMmMmHyto
KHOMKY PeXum ana MsMmeHeHuUA perknma 3anycka ABTo Ha HopmanbHblii . [laHHan
onepauma npefoTBpaLLaeT aBTOMaTUYECKMI 3anycK ocumanorpada B pexxmme
OXWAAHUA onpesesIeHHOro NakeTa U KOMBUHALUKN LNKNOB.

3anyck no owmnbkam FlexRay

1 HaxkmuTe [Trigger] 3anyck.

2 B meHto "3anyck" HaxmMunTe NporpammMHyo KHOMKY 3anycK, 3aTem C NOMOLLbIO PYYKM

BBOZA BblbepuUTe NocienosaTesbHyto WnHy (MocnenosatesnbH. 1 uam
MocnenosaTenbH. 2), Ha KOTOPOM ByAET BbIMOJHATLCA AEKOAMPOBAHME CUTHANO0B
FlexRay.
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3anyck no FlexRay 1 nocnegosatensHoe gekoanposaHve 25

3 HaskmuTe NporpamMmmMHYI0 KHOMKY 3anycK, 3aTemM C NOMOLLbIO PY4YKM BBOAA BblibepuTte
OwwnbkKa.

4 Haxmute NporpaMmMmHyto KHOMKy OWKUBKK, 3aTemM BbiGepUTe TUM OWNBKMK:
Bce ownbKu

OwwubKa CRC 3aronoBKa — OLIMOKA KOHTPOAA LMKANYECKMM M3BbITOYHBIM KOAOM
B 3aro/I0BKe.

OwunbKa naketa CRC — olMOKa KOHTPOS UMKANYECKMM U3DbITOYHBIM KOLOM B
nakere.

Tak Kak olmnbKu FlexRay Bo3HMKalOT peaiko, HaxmuTe kHonKy [Mode/Coupling]
Pexxnum/CBA3b, 3aTeM HaXKMUTE MPOrPAMMHYIO0 KHOMKY PeXXum gna nsmeHeHus
pexrma 3anycka ABTo Ha HopmanbHblii. [JaHHasa onepauua npeaoTepalaeT
aBTOMaTMUYECKMI1 3anycK ocumnanorpada B pexxnMme 0XKUMAAHNA OLMBKN. BO3MOXKHO,
noTpebyeTcs OTperyAnpoBaTb 3a4ePKKy 3anycka ocumanorpada ana npocmoTpa
onpeaeneHHoN oWNBKM NPU HANMYMN HECKONbKMX OLUMBOK.

3anyck no cobbitnam FlexRay

1 HaxmuTe [Trigger] 3anyck.

2 B meHto "3anyck" HaXkMKTe NporpammHyto KHOMKY 3anycK, 3aTemM C MOMOLLbIO PYYKM
BBOZaA BblbepuTe nocnegoBaTesbHyto WuHy (MocneaosatensH. 1 nan
MocnenosaTesibH. 2), Ha KOTOPOK ByAeT BbINONHATLCA AEKOAMPOBAHWE CUTHAN0B
FlexRay.

3 HaxmMuTe NporpamMmMHy KHOMKY 3anycK, 3aTemM C MOMOLLbI0 PYYKM BBOAA BbibepuTe
CobbiTHe.

4 Haxmute nporpammHyto KHonky CobbiTue, 3aTem BbibepuTe TN CObbLITUA:
AKTtuBauusa

TSS — nocnenoBaTeNbHOCTb Ha4Yaa Nepeaayn.
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3anyck no FlexRay v nocnenoBatenbHOE AEKOANPOBaHME

BSS — nocnenoBaTebHOCTL Havana banTa.
FES/DTS — nocnefoBaTeIbHOCTb KOHLA MaKkeTa UK AMHAMUYECKOro CAEXeHUA.

5 HakmnTe ABTOMaTHMUYeCKan HacTpoiiKa Ana cobbitus.

Mpu 5TOM aBTOMaTUYECKM HAaCTPanBatoTCA mapameTpbl ocuuanorpada (Kak nokasaHo
Ha aucniee) 415 BbibpaHHOro cobbiTus 3anycKa.

MocneposatensHoe aekoamposaHue FlexRay

434

CMm. TaKkxe

YT06bl HAaCTPOUTL OCLUMANOrPad 419 NONYyYeHUs AaHHbIX cUrHanos FlexRay, cm. pasgen
“HacTtpolika curHanos FlexRay" Ha cTpaHuue 429.

[ns HacTpoliku 3anycka no FlexRay cm. pasagen “3anyck no FlexRay" Ha cTpaHuue 431.

HacTpoiika nocnefnoBaTenbHoro Aekoamposanua FlexRay

1 HaxmuTe KHOMKy [Serial] MocnepaoBaTenbH., UTOObI BOMTU B MEH!O
nocaeAoBaTeIbHOro AEKOAMPOBAHMA.

Menw "Mocnegoea EH 3 NULL: 000 ( 5 [ulu] 1(100.0%)

Muetunr

et

2 EcAM CTpOKa [eKOAMpPOoBaHMA He 0ToBpakaeTca Ha aucniee, 415 ee BRAoYEeHNA
HaXmuTe KHonKy [Serial] MocneaoBaTenbH.

3 Ecaum ocunnnorpad oCTaHOB/EH, 414 c6opa M AeKOAUPOBAHUA AAHHbIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.

,ﬂflﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMnM AaHHbIMKW MOXHO
MCN0/1b30BaTh OKHO MacwTab no FTOPU30OHTaNN.

e “UHTepnpeTaums gekogmposaHua FlexRay" Ha cTpaHuue 435
e “Cymmupytouiee yctpoictso FlexRay" Ha cTpaHumue 435
e “UHTepnpeTaumsa gaHHbIX FlexRay B Lister" Ha cTpaHuue 436

¢ “TNouck gaHHbIx FlexRay B Lister" Ha cTpaHuue 437
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3anyck no FlexRay 1 nocnegosatensHoe gekoanposaHve 25

NHTepnpeTaums gekoamposaHma FlexRay

10.0:1
10.0:1

v e U e T T

BATENEHOE [ EBKOOHKE
CurHans

-

e Tun naketa (HOPM, CUHX, 3AMN, HY/1 — cuHKUi1 ugeT).
¢ WA nakeTa (0eCATUYHbIE YNCNA — XKENTbIN LBET).
o [111Ha Nofe3HOM Harpy3Kku (4ecATUYHOE YMCNO CI0B — 3eN1eHbIN LBEeT).

e CRC 3aronoBka (WecTHaguaTepuyHbie YMcaa — CUHUIA UBET, cooblieHune 06 owmnbke
HCRC — KpacHbli1 LBeT).

e Homep UMKNa (AecATUYHbIE YMCAA — XKeNTbIl LBET).
e BaiTbl AaHHbIX (LWeCTHaAUaTeEPUYHbIE YMcaa — benblit UBET).

¢ CRC nakeTa (lWecTHaauaTepuyHble Ymcna — CMHUIM uBeT, coobuieHme 06 owmnbke FCRC
— KpacHblii UBeT).

¢ OWwmnbBKM NakeTa M KOAMPOBaAHUA (CreLnanbHbI CUMBO OWKBKM — KPacHbIN LBET).

Cymmupytoulee yctponcTao FlexRay

Cymmupytolee ycTpoincTso FlexRay COCTOMT M3 CYETUMKOB, KOTOPbIE NMO3BONAIOT
HaNPAMYIO M3MepPATb Ka4yecTBO M 3GGEKTUBHOCTb PaboTsl WKHbLI. CymmupytoLLee
YCTPOCTBO OTOOparkaeTcsa Ha AuCnsee, ecamn ana napameTpa "[ekoanposaHue FlexRay"
B MeHto "lNocnenoBaTtesibHOe AeKoANpoBaHMe" ycTaHOBIeHO 3HadYeHme "BK/1.".
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25 3anyck no FlexRay v nocnenosaTenbHoe 4eKOAMPOBaHKE

NULL: 0O

Akl JIMCTHHE

e -

e Ha cyeTumke MAKETbI B pexxnme peanbHOro BpemeHu oTobpaykaeTca KoIM4ecTBo
BCEX MPUHATLIX MaKeTOB.

e Ha cyeTunke HY/1 oTobparkaeTca KONMYECTBO M MPOLEHT HY/IEBbIX MaKETOB.

e Ha cyeTunke CMHX oTobparkaeTcs KOMYECTBO M NPOLLEHT NAaKeTOB CMHXPOHU3AUMUMN.

Cymmupytoliee ycTpoicTBo paboTaeT, cuMTaeT NakeTbl M PacCcUUTbIBAET NPOLEHTHOE
OTHOLEHWE, faXKe ecnun ocumanorpad ocTaHoBeH (cbop AaHHbIX He BeaeTcs).

Mpv 3aN0NAHEHMM NAaMATK Ha cYeTYnKe oTobparkaeTca coobuieHne MEPEMONHEHUE.

Mpu HaxaTUM NporpaMmHol KHonkk C6poc cueTunkos FlexRay 3HayeHUs cyeTumKoB
obHynawTCA.

NHTepnpeTauma aaHHbIX FlexRay B Lister

Len HCRC HaHHele

S15ECD
40CTFE
SS5E601
SDTF3L
S15ECD
29C7F6
S5EGO1

A A : -
b ) St b T W e b e T T
1 01 01

Mer "TMeTuHr"

Kpome ctaHaapTHoro ctonbua ¢ aaHHbIMKM BpemeHu B Tabaunue FlexRay Lister Takxe
oTobparkatoTca cneaytoume ctonbubl:

o AN - WA nakeTa.
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3anyck no FlexRay 1 nocnegosatensHoe gekoanposaHve 25

e [NVH — AAWHA NONE3HOM HarpysKku.
e HCRC - CRC 3arosioBka.

e CYC—HOMep umKna.

e [laHHble.

e FCRC-CRC nakera.

e [lakeTbl C OWMBKaMM BbIAENAOTCA KPACHbIM.

MNounck aaHHbIX FlexRay B Lister

®yHKUMA MOUCKa ocLmManorpada no3BoaAsET UCKaTb (M OTMeYaTh) B cnucke Lister AaHHble
FlexRay onpeaeneHHoro Tmna. aa nepemelleHmnsa no 0TMeYeHHbIM CTPOKaM MOMXKHO
Mcnosb3oBaTh KHoMKy [Navigate] HaBuraumsa 1 anemeHTbl ynpasieHus.

1 Buibpas FlexRay B KauecTBe pexkMma noc/ieoBaTeIbHOro AeKOAMPOBAHMSA, HAXMUTE
KHonKy [Search] Mowuck.

2 HaxkmuTe nporpammHyto KHonKy MoucK B meHto "lMounck", 3aTem NOBEPHUTE PYUKY
BBOAA, YTObbI BbIOpaTh NocnenoBaTeNbHYIO WKHY (MocnenosatensH. 1 uam
MocneaosaTesibH. 2), Ha KOTOPOM BbINOAHAEGTCA AEKOAMPOBaHME curHanos FlexRay.

3 Haxkmute KHonKy Haittu B meHto "Monck" n BbibepuTe 0AMH 13 CAeayoLLIMX
BApWaHTOB.

M nakeTa — NOUCK MNaKeToB C yKa3aHHbIM UaeHTUdUKaTopom. YTobbl BbIOpaTh
MOEHTUOUKATOP, HAXKMUTE NPOrpaMmmHyto KHonky "M naketa".

Homep uukna (+ UM nakeTa) — NoMCK NAaKETOB C YKa3aHHbIM HOMEPOM LKA U
naeHtTnduKkatTopom. na Bbibopa naeHTMGUKATOPa HAKMUTE NMPOrPaMMHYHO
KHonky "M/ nakeTa". s BbibOpa HOMEpPa HaXKMUTE NPOrPaMMHYI0 KHOMKY
"Homep umkna".

DaxHble (+ U nakeTa + Homep LUMKANA) — NOUCK NMaKETOB C yYKa3aHHbIMM
OAHHbIMKW, HOMEPOM LMK M nAEHTUPUKATOPOM nakeTa. s Bbibopa
naeHTUdMKaTOPa HaxkMmUTe NporpamMmmHyto kKHornky UM, nakera. Ans Bbibopa
HOMEpPa HaXXMUTe NPOorpammHyto KHoMky Homep uukna. Haxkmute nporpammHyro
KHOMKY JlaHHble, 4TOObl OTKPbLITb MEHID, B KOTOPOM MOYHO BBECTU 3HAYEHMWE
OaHHbIX.

OwwunbKa CRC 3aronoBKa — NoMCK OLLIMBOK KOHTPOA LIMKANYECKUM N3ObITOYHbIM
KOZ,OM B 3aro/I0BKax.

OwmnbKa CRC nakeTa — NOUCK OLIMOOK KOHTPOA LUKAUYECKUM M3DBbITOUHBIM
KOZOM B NaKeTax.

OWn6KM — NOUCK BCEX OLLNDOK.
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25 3anyck no FlexRay v nocnenosaTenbHoe 4eKOAMPOBaHKE

JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTesnbHble cBeaeHus 06 Mcnonb3oBaHMK KHoMKK [Navigate] HaBurauma 1
3/1eMeHTax ynpasaeHus cM. B pasgesne “Hasurayma no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

26 3anyck no 12C/SPI v
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

HacTtpoitka ana curHanos 12C / 439

3anyck no 12C / 440

MNMocnepoBatenbHoe gekoanposaHue 12C / 444
HacTtpoiika curHanos SPI / 449

3anyck no SPI / 453

MNocnepoBatenbHoe AekoanpoBaHue SPI / 454

[Ons 3anycka no 12C/SPI v nocnenoBaTelbHOro AeKOAMPOBaHMA TpebyeTca AMLeH3ns
EMBD, KOTOPYIO MOKHO MOYy4YUTb, NpruobpeTts obHoBneHne DSOX3EMBD.

m OaHOBpPEMEHHO MOYKHO AEKOANPOBaTb AaHHbIe TO/IbKO OAHOM NocneaoBaTeNbHOM
WmnHbI SPI.

HacTtponka ana curHanos 12C

Hactpolika curHanos 1°C (wuHa Inter-IC) 3akntoYaeTca B MoAKA0YeHMM ocumanorpada K
JSIMHUAM nocneaoBaTebHbIX AaHHbIX (SDA) 1 cuHxpoHm3auum (SCL) ¢ nocneaytoLlmm
YKa3aHMeM MOPOroBbIX YPOBHEN HAMNPAXKEHWS BXOAHOTO CUTHaNa.

KEYSIGHT

TECHNOLOGIES
439



26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

3anyck no 12C

440

YTo6bl HACTPOUTL OCUMANOTPad A5 NOyYeHUs curHanos 1°C, ucnonbayiite
nporpaMmmHyto KHomnky CUrHanbl, otobpakatolytoca 8 meHto "MocnenosatensHoe
aexkoamnposaHme".

1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH.

2 HaxmuTe nporpammHyto kHomky MocnepoBaTtenbH., C MOMOLLBIO PYYKM BBOAA
BbibepuTe HyHbI cnoT (MocnenosatensH. 1 uau MocnegosatensH. 2), 3aTem CHOBa
HaXXMWUTe NPOTrPAMMHYIO KHOMKY, YTOObI BKAOYUTL AeKOAMPOBAHME.

3 HaxkmuTe nporpamMmHyto KHOMKy Pexkum u BbibepuTe TN 3anycka 12C.

4 HaKMUTE NPOrPamMMHYIO KHOMKY CUrHanbI, 4TOBbI OTKPbITL MeHto "CurHansi 12C".

5 [ns curHanos SCL (nMHKWA cnuHxpoHm3aumm) n SDA (nocnesoBaTesibHble AaHHbIe):

a [oarntounTe KaHan ocumnnorpada K UCTOYHUKY CUTHaA TeCTMPYEMOrO
yCTpOMCTBa.

b HaxkmuTte nporpammHuyto kHonky SCL nav SDA 1 noBepHUTE py4Ky BBOAA, YTODbI
BbIOPaTL 4NA CUTHaNa KaHan.

¢ HaXmute cooTBETCTBYIOLLYIO MPOrPaMMHYyHo KHOMKY MOPOr 1 NoBepHUTE PyUKy
BBO/Q, YTOObI BbIOPATL MOPOroBbIN YPOBEHb HAMPAXKEHUA CUTHANA.

MOpOroBbIN YpOBEHb HAMPSXKEHWUA NPUMEHAETCA NPU AEKOAMPOBAHUM, U OH
MCNO/Ib3YEeTCA B Ka4ecTBe YPOBHA 3aMnycKka, Koraa Ana BbIbpaHHOro caoTa
nocnefoBaTeIbHOrO AeKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

[aHHble A0MKHbI 6biTb CTabUbHBI Ha NMPOTAMKEHMMW BCETO MHTEHCMBHOTO UMKAA
CUHXPOHM3ALMK, B NPOTUBHOM C/ly4ae oHM ByayT MHTEPNPETMPOBaHbI Kak
yc/nioBMe Hayana namn ocTaHoBa (Nepegada AaHHbIX NPU MHTEHCMBHOM UMKAe
CUHXPOHM3ALMHM).

[nAa KaHaNoOB-UCTOYHMKOB CUTHaNa aBTOMATMYECKM YCTaHaBAMBatOTCA MeTKn SCL 1
SDA.

YT106bI HacTPOUTL OcuManorpad 4na nonydeHua curHanos 12C, cm. pasgen “Hactpoiika
ana curHanos 12C" Ha cTpaHuue 439.
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 26

HacTpous ocumnnorpad Ha nonydeHune curHanos |2C, MOXKHO YCTaHOBUTb 3amnycK Mo
yC/IOBMIO Ha4ana/ocTaHoBa, Nepesarnycka, No OTCYTCTBMIO NOATBEPHKAEHMSA, MO YCAOBUIO
YTeHus gaHHbIXx EEPROM mam No nakeTy YTeHUs/3anmncum ¢ onpeseneHHbiM aapecom
YCTPOWMCTBA W 3HAYEHWEM AaHHbIX.

1 HaxmuTe KHoMRy [Trigger] Tpurrep v BbibepuTe TMN 3anycka 12C.
2 HaskmuTe KHONKy [Trigger] Tpurrep.

3 HaxmuTe NporpammHyto KHoMKy TPUIFrep B MeHIo 3aMnycKka, 3aTem NMoBepHMUTE PYYKy
BBO/A, 4TOObI BbIOpaTh NocneaoBaTeNbHbIM CAOT (1 UK 2), Ha KOTOPOM BbINOAHAETCA

AeKoAMpoBaHMe CMrHana 12C.

4 HaxKmuTe NPorpammHyto KHonky TpUrrep: 1 NoBepHUTE Py4Ky BBOAA, YTOOLI BbIOPATh
04HO W3 yCNOBMIA 3aMycKa.

YcnoBue Havyana— 3anyck ocunnnorpada BbINONHAETCA NPW Nepeaye AaHHbIX
SDA OT CTapLmx K MAaaWwmnMm Npu MHTEHCMBHOM LIMKNE CUHXPOHM3aumm SCL. B
Lennx 3anycka (BKato4Yas 3amyck No naketam) nepesanyck paccmaTpmBaeTcs Kak
yCnoBMe Havana.

Ycnosue octaHoBa— 3anycKk ocuuinorpada BbinoaHAETCA NpyY nepeaaye AaHHbIX
(SDA) oT maaalwmx K CTapwmnm npu UHTEHCMBHOM LIMKAE CUHXPOHM3auun (SCL).

SATN T TN /NI AN
SCL | 1IN/ 1-7 /8 \S9\_/1-7 8 9 /T

Start Address R/ Ack Data Ack  Stop
Condition Condition

OTcyTCTBUE NOATBEPKAEHUA— 3aMyCK OCcLMAN0rpada BbINONHAETCA NPU CTapLIMNX
naHHbIx SDA Bo Bpemsa toboro buta cuHxpoHmsaumm Ack SCL.

Appec 6e3 nogTeepxaeHua— ocuunnorpad 3anyckaerca, Koraa
NoATBEPXKAEHME BbIBPAHHOrO NO/A aApeca OKasbiBaeTCA NIOKHbIM. BUT
YTeHus/3anmncm rHopmupyercs.

Mepesanyck— ocumanorpad 3anyckaercs, Koraa nepeg ycjiosmem ocTaHoBa
BO3HMKAET elle 04HO YC/0BME Havasa.
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

442

CuntbiBaHMe gaHHbiXx EEPROM— Tpurrep BbinoaHAET NOMCK 3HaYeHmAa 1010xxx
ynpasnsawoulero 6ariTa EEPROM B cTpoke SDA, nocne KoTopol cneayet 6uT Read u
61T Ack. 3aTem BbINOMHAETCA NOMCK 3HAYEHUA AAHHbIX M KnaccuduraTopa,
33Z,@HHOTO NPOrPaMMHbIMKM KHOMKamu [laHHble 1 [laHHble —. [py 06HapyReHUn
3TOro cobbiTma ocuuanorpad 3anyckaetcs Ha GPOHTE CUHXPOMMMY/Ibca Ans Buta
Ack nocne 6aitta AaHHbIX. BaT AaHHbIX He 06A3aTeIbHO A0/KEH CNeoBaTh
cpasy nocne ynpasastouiero 6aiTa.

Read
_ o \ _ o
SDA TN\ 10t00x .\ /N __X__-_°=
scL | |~/ T7W178_\_&__
Ack

Start or  Control R/ Ack Data

Restart byte Trigger point
Condition

MakeT (Hayano: agp7: cuMT: NOATB: AaHHble) Uy MakeT (Hayano: agp7: 3an:
NOATB: AaHHble)— 3anycK ocuuanorpada BbINOAHAETCA B 7-BUTHOM pexmme
aZpecaumm No NakeTy YTEHUA MAK 3aNUCK Ha 17-M GPOHTE CUHXPOMMMY/IbCaA, EC/U
B WabsoHe coBnagatoT Bce HUTLI. B Lensax 3anycka nepesanyck paccmaTpmBaeTcs
KaK ycnosue Havana.

Read  vvrite o

SDA T\ T /NI o N

| | 1 1

SCL T I\ 7T\ __/1-7 8 CANRVAR

- —_ - — [ E— - =

Startor Address R/ Ack Data Ack Stop
Rest.aTrt Trigger point Condition

Condition 17th clock edge

MakeT (Hayano: agp7: CYUMT: NOATB: AAHHbIE: NOATB: AaHHble2) 1au MaKeT
(Hauano: agp7: 3an: NOATB: AaHHbIE: NOATB: AAaHHbIE2)— 3anycKk ocuuanorpada
BbINOAHAETCA B 7-BUTHOM pexkmMme agpecaumm no nakeTy YTEHUA UM 3aNUCK Ha
26-M GpOHTE CMHXPOMMMYIbCa, eCu B WabnoHe coBnaaatoT Bce bUThbI. B Lensx
3anycKa nepesarnyck pacCMaTpMBaAETCA KaK ycnoBMe Hayana.
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 26

I T N S, S— JL—JL U W— -
Start Address R/W Ack Data Ack Data 2 | Ack Stop
Condition Trigger point Condition

26th clock edge

3anucb no 10 6uT — 3anyck ocumanorpada BbinoaHseTca no 10-butTHomy nakeTy
3anmcK 26-ro GpoHTa CMHXPOMMIY/IbCA, eCn B WabioHe coBnaaatoT Bce HUTHI.
MakeT nocTynaeT B cneaytowem dopmare.

MakeT (Hayano: 6banT agpeca 1: 3an: 6anT agpeca 2: NOATB: AAHHbIE)

B uenax 3anycKka nepesanyck pacCMaTpPMBAETCA KaK yC/I0BME Havana.

Write

B S I— R I D E— JL—JL | — --
Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st byte 2nd byte Trigger point Condition

Condition 26th clock edge

5 Ecnau ocumnnorpad HacTPOEH Ha 3amnycK No YC/N0BUIO CYMTbIBAHMA AaHHbIX EEPROM,
BbIMONHUTE CNeaytolime AeNCTBUA.

Ha)munTte nporpammHyto KHOMKy LaHHble —, 4Tobbl HAaCTPOUTL ocuuanorpad Ha
3aMycK, KorAa 3HayeHue AaHHbIX = (PaBHO), # (He paBHO), < (MeHbLe) nnu
> (bonblie) 3HaYeHMs AaHHbIX, 334aHHbIX NPOrPaMMHON KHOMKOM [laHHbIe.

3anyck ocuunnorpada byaeT BbINOAHEH NO GPOHTY CUHXPOMMNYAbca Ana 6uTa Ack
nocne obHapy»KeHua cobbiTvs 3anycka. BalT AaHHbIX He 065S3aTeNbHO A0/IKEH
cnenosaTh cpasy nocse ynpasasioliero 6anTa. 3anyck ocumanorpada nponsonaer
no nobomy 6aiTy AaHHbIX, OTBEYAIOLWEMY KPUTEPUAM, 3a4aHHbIM C MOMOLLBIO
NPOrpaMmMHbIX KHOMOK JJaHHble — 1 [laHHble, B NPOLIECCe CYMTbIBAHMA TEKYLLErO
aZipeca, NPOM3BO/IbHOIO CYUTBIBAHUA UM B TEYEHME LMKAA NOC/Nea0BaTeIbHOMro
CYNTbBIBAHMS.
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

6 Ecau ocumnnorpad HacTPOEH Ha 3anycK Mo yCA0BMIO YTEHUA UAW 3anucK 7-6MUTHOro
afpeca nav naketa 3anuncu no 10 61T, BbINOAHUTE CAeaytolLme AeNCTBUA.

a HaxXmute nporpaMmHyto KHONKy AApec 1 NOBEPHMUTE pyyKy BBOAA, YTODbI
BbI6paTh 7- nan 10-6UTHbIN agpec ycTpoicTBa.

Aapec MOXKHO BblibpaTh B AnanasoHe ot 0x00 ao Ox7F (7-6utHbin) nnm Ox3FF
(10-BUTHbIN) WecTHaALATEPUYHBIX 3HaYEHMIA. [pU BbINOAHEHWM 3anyCcKa No
nakeTy YTeHua/3anmcu ocumnnorpad byaet 3anylieH nocae obHapyReHun
cobbITUIM Hayana, agpecaLmnm, YTeHNa/3anncK, NOATBEPHKAEHMA U AaHHbIX.

Ecan B KavyecTse agpeca BbibpaHo "6e3pasnnyHoe coctosiHme" (0xXX nam 0xXXX),
TO TakoW agpec byaeT NPOUrHOPMPOBaH. 3anycK Bceraa byaeT BbIMOAHATLCA MO
17-my cMHXpOUMNYAbCY Npu 7-6UTHOW agpecaumm uamn 26-my npm 10-6uTHoM.

b HaxXmuTe NporpammHyto KHOMKy 3Ha4eHMs JaHHble 1 NOBEPHUTE PYUKY BBOAA,
4YTObbI BbIOPATL 8-OMTHBIN WabA0H AaHHbIX, MO KOTOPOMY BYAET BbINOAHATLCA
3anyck.

3Ha4yeHune AaHHbIX MOXHO BbIbpaTh B AnanasoHe ot 0x00 no OxFF (B
LecTHaaLaTepnyHom GopmaTe). 3anycKk ocumanorpada 6yaeT BbINONAHATLCA MO
0bBHapYKeHMM CobbITUA Havana, agpecaumnn, YTeHnsa/3anucu, NoATBEPKAEHUA U
OAHHbIX.

Ecan ana naHHbIX byaeT BbibpaHo 6e3pasnnyHoe coctonaHme (0xXX), To Takue
OaHHble by ayT NPOUrHOPMPOBaHbI. 3anyck Bceraa byaeT BbINOAHATLCA Mo 17-my
CUMHXPOMMNYAbCY NpKU 7-6UTHOM aapecauumn nam 26-my npu 10-6UTHON.

¢ Ecnu BbIBpaH TpexbalToBbIM TPUITEP, TO HAXKMMUTE NPOTPAMMHYIO KHOMKY
3HayeHus [aHHbIe2 ¥ MOBEPHUTE PYYKY BBOAA, YTOObLI BbIOpaTh 8-OUTHbIN
WabnoH AaHHbIX, MO KOTOPOMY ByAeT BbINOAHATLCA 3aMyCK.

CsefeHuA 0 nocnegosaTeNbHOM AekoanposaHuu 12C cm. B pasgene
“MocnepoBaTenbHoe aekoguposaHue [2C" Ha cTpaHuue 444.

[locnenoBaTtenibHOe AekoamposaHue 12C

YT106bI HacTPOUTbL OcuMANorpad 4na noaydeHua curHanos 12C, cm. pasgen “Hactpoiika
ana curHanos 12C" Ha cTpaHuue 439.
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CMm. TaKxe

3anyck no 12C/SPI v nocnenoBaTtenbHoe AEKOAMPOBaHME

[na HacTpoikum 3anycka no 12C cm. pasgen “3anyck no 12C" Ha cTpaHuue 440.

HacTpoika nocnegosaTe/ibHOro Aekogmposanma 12C

1 HaxkmuTe kHOMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/Ne10BaTe/IbHOrO 1EeKOANPOBaHMA.

hento "MNocnegoearencHoe geko

MueTurr

-

26

2 Bbibepute 7-pa3paaHblii Uan 8-paspaaHbii agpec. Mcnonb3yiite 8-paspaaHbiit

aapec, 4tobbl BUT YTEHMA/3aNMCK MCNONB30BA/CA KaK YacCTb 3HAaYEHUA aapeca, Uau
BbibepuTe 7-pas3paaHbii aapec, 4Tobbl UCKAOYMTL BUT YTEHUA/3aMUCK 13 3HAYEHUA

aapeca.

3 Ec/iv cTpoKka AeKkoampoBaHus He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

4 Ecav ocumnnorpad octaHoBeH, s cbopa v AeKOAMPOBaHUA AaHHbIX HaXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiika He o6ecneymBaeT yCTOMYMBOro 3anycka, T, BOSMOMHO, CurHanbl 12C

HACTONbKO MeaN1eHHbI, YTO NpoucxoanT aBTOMaTUYECKUIA 3anycK ocu,mnnorpacba.

Haxkmute kHonKy [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto

KHOMKY PeXXum, 4Tobbl U3MEHUTL PEXMM 3anycka c ABTO Ha O6bIYH.

,ﬂ,}'lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn gaHHbIMKW MOXHO
MCMN0/1b30BaTh OKHO MacwTab no FTOPMN30OHTaNN.

¢ “UHTepnpeTaums AaHHbIX AekogmpoBaHusa 12C" Ha cTpaHuue 446
e “UHTepnpeTaumsa gaHHbix 12C Lister" Ha cTpaHuue 447

e “NMoucK gaHHbIx 12C B Tabnnue Lister" Ha cTpaHuue 448
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

NHTepnpeTauma aaHHbIX AekoampoBaHua 12C

Tlwa

Muetunr

et

* Yr0Bble CUrHabl OTOBPAXKaOT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHMWe NIMHUK Mo cepeanHe 0TOBPAXKAtOT HEAKTUBHYIO LWKHY.
e [lekoaMpoBaHHbIE LeCTHaAUATEPUYHbIE JaHHbIE.
3HayeHUn agpeca oTobpakaeTca B Hayane nakeTa.
Apapeca 3anucK co 3Havykom "W" oTobparkatoTca ronybbim UBETOM.
Aapeca CYMTbIBAHMA CO 3Ha4YKOM "R" 0TODPaXKatoTCA KenTbim.
Afapeca nepesanycka co 3Haykom "S" oTobparkaloTca 3e/1eHbIM.
3HayeHMA faHHbIX oTobparkatoTca benbim LLBETOM.
"a" o3HavaeT noaTBepKaeHMe (HM3Koe), "~a" 03HavaeT oTcyTCTBME
noATBEPXKAEHMA (BbICOKOE).

Ec/niv mecTa BHYTPM rpaHuL, NakeTa HeJo0CTaTOYHO, TO AeKOAMPOBAHHbIN TEKCT B
€ro KoHLe byaeT CoKpalleH.

¢ Hanunyme po3oBbix BEPTUKA/bHbIX LUTPMXOB O3HAYaeT, YTO 418 NPOCMOTPA
[EeKOAMPOBAHHbIX AaHHbIX CAeayeT YBenYnTb MacliTab pa3sepTku (M 3anyCcTUTb
npoLecc cHoBa).
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 26

Hanunune B CTPOKE AE€KOAMPOBaHMA KPACHbIX TOYEK 03HAYaeT BO3MOXKHOCTb
oTobpaxkeHna 60bLEro KOAMYecTsa AaHHbIX. 1A NPOCMOTPa AaHHbIX MOXKHO
BbINOJHWUTb MPOKPYTKY UM YBEINUYNTL KOIDDULMEHT Pa3BEPTKM.

NCcKaxeHHble 3HaYeHMA WIKHBbI (HeI'IOﬂHbIe nnn HEOﬂpe,ﬂ,eﬂMMble) OTO6pa)+<aFOTCF|
PO30BbIM LIBETOM.

HeunsBecTHble 3HaYeHWA LNHbI (HeonpeaeneHHble UK ownboYHble) oTobparkatoTes
KPacHbIM.

NHTepnpeTauma aaHHbix |2C Lister

Epema Pecrapt | Agpec HaHHER

’\

JTIMCTHHR EBHIAENEHHOE

Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "I2C Lister" Takxke oTobparkatotca
cnesyroume cTonbupl.

Mepesanyck — obo3HavaeTca 3Haykom "X".
Afnpec — 3anucb 0603HAYAETCA CUHUM, YTEHUE — KENTBIM.
[aHHble — 6aiTbl AaHHbIX.

OTcyTcTBME NOATBEPKAEHUA — 0D03HavYaeTca 3HaYkom "X", u, ecam ato owmnbka, To
BblAE/NAETCA KPaCHbIM.

VIckaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/neNleHNs Pa3BePTKM MeHbLLIee 3Ha4YeHMe 1 CHOBA 3amnyCTWUTb NpoLLece.
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

448

Mouck gaHHbix 12C B Tabanue Lister

Bo3MOKHOCTM NomcKa ocumanorpada no3BOASIOT OTbICKMBATL (M OTMEYaTb) B CNMCKe
Lister gaHHble 12C onpegeneHHoro tmna. na nepemelleHnsa Nno OTMeYeHHbIM CTPOKam
Tabaumubl MOXKHO Mcnonb3oBaTb KHoMKy [Navigate] HaBurauua v cpeactea ynpasaeHms.

1

BbibpaBs 12C B KauecTse pexknma nocae[08ate/IbHOro AeKOANPOBAHNA, HAKMUTE
KHonKy [Search] Mowuck.

Ha)KMWTe nporpammHyto KHomKy MOMCK B MEHIO MOMCKa, 3aTEM NOBEPHUTE PYUKY
BBO/A, 4TOObI BbIOpaTh NocAeAoBaTeNbHbIN CNOT (1 MK 2), Ha KOTOPOM BbINOAHAETCA
AekoamposaHue curHana 12C.

HaxmuTe KHonKy MOKUCK v BbibepHUTe OAMH M3 CAeayioLLMX NapameTpoB.

OTcyTCcTBUE NOATBEPHKAEHUA — MOUCK CTapLUMX AaHHbIX SDA BO Bpema ntoboro
6uTa cuHxpoHmsaumm Ack SCL.

Appec 6e3 noaTBepKAEHUA — MOUCK, KOrAa NOATBEPKAEHWE BbIBPaHHOro Noas
aflpeca OKa3blBAETCA NOKHbIM. BUT YTeHus/3anncm nrHopmupyercs.

Mepe3anycKk — NOWCK, Koraa nepes ycaoBMem OCTaHOBA BO3HMKAET elle O4HO
ycnosume Ha4dana.

CuutbiBaHMe aaHHbIXx EEPROM — nounck 3HaueHua 1010xxx ynpasastowero
6anta EEPROM B cTpoke SDA, nocne koTopoi cneayet 6ut Read n 61T Ack. 3aTem
BbIMNO/IHAETCA NMOWUCK 3HAYEHUA AAHHbIX M KnaccndrKaTopa, 3a4aHHOro
NnporpammMmHoOM KHomnkom "[daHHble —" 1 NporpammMHbIMKM KHOMKamu "aHHbie".

Naket(Hauano:Agpec7:YteHune:Noare:[aHHble) — NOWUCK NakeTa YTEHUA Ha
17-m GpPOHTE CUHXPOMMMY/bCa, ECAM B WabIOHe coBNaaatoT BCe OUTHI.

Naket(Hauano:Agpec7:3anucb:Noare:[aHHble) — NOWCK NakeTa 3anuck Ha 17-m
bpoHTe cMHXpOoMMNyAbCa, ecv B WabnoHe coBnaiatoT Bce BUTbI.

Naket(Hauano:Agpec7:YreHue:Moars:AaHHble:MoAaTB: JaHHbIE2) — NOUCK
naKkeTa YTeHus Ha 26-M GPOHTE CMHXPOMMNNY/IbCa, ecau B lWabnoHe coBnagatoT
BCE OUTHI.

Naket(Hauano:Agpec7:3anucb:Nogre:AaHHble:NoaTe:JaHHbIe2) — NoUCK
nakeTa 3anucy Ha 26-m GPOHTE CUHXPOMMNMYbCA, eCn B WabnoHe coBnaatoT
BCe HUTLI.

JononHuTebHbIE CBEAEHMNA O MOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBefeHna 06 Mcnonb3oBaHMK KHonku [Navigate] HaBurauusa 1
CpeacTB ynpaBaeHna cM. B pasaene “HaBuraumsa no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.
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HacTtponka curHanos SPI

HacTpoWika curHanos nocnefoBaTeNbHOroO CUHXPOHHOTO nepudepunitHoro nHTepderica
(SPI) 3akntoyaeTca B noacoeavHeHUN ocumanorpada K UCTOYHMKAM TaKTOBOrO CUrHana,
curHana gaHHoix MOSI 1 MISO u curHana ¢opmmpoBaHMA NakeTa, HAaCTPOIMKe YPOBHA
NMOPOroBOro HaNPAXEHUA ANA KaKA0ro BXOAHOrO KaHasla U HacTpolKe ApYrux
napameTpoB CUTHaNoB.

YTo6bl HacTpOUTL ocuMANOrpad Ha NoaydeHne curHanos SPI, ucnonwsyiiTe
nporpaMmHyto KHonKky CUrHanbl, KoTopas oTobparkaeTtca B meHto "MocneaosatenbHoe

AekoampoBaHme'.

1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

2 HaxkmuTe nporpammHyto kHonky MocnegoBatenbH., C NOMOLLIO PYYKM BBOAA
BblbepuTe Hy»KHbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

HaxkmuTe nporpammHyto KHoMKy Pexnm 1 BbibepuTe TN 3anycka SPI.
4 Haxkmute NporpammHyto KHOMKy CUrHanbl, YTobbl OTKPbITb MeHto "CurHans! SPI".
5 HaxmuTe nporpamMmHyto KHOMKY TaKTOBbIM CUrHan, HTOObI OTKPLITb MEHHO "TaKTOBbIN

curHan SP

Men "TakToeei curian 5P

TaKT. CHrH. Mopor. YpoeHu

ol P

+

B meHto "TakToBbIM curHan SPI" BbINOAHWUTE CAeaytowmne AenCcTBuUS.

a Hamute nporpaMmHyto KHOMKy TaKTOBbIA CUFHA 1 C MOMOLLLIO PYYKM BBOAA
Bbl6epuTe KaHas, NoACOeANHEHHbIN K IMHUN CUHXPOHW3aLUmMKM SPI.
KaHany McTouHMKa aBToMaTyeckmn byaet npucsoeHa metka CLK.

b HaxmuTe nporpammuyto KHOMKy MOPOr, 3aTeM C MOMOLLBIO Py4YKM BBOAA
BblIGEpUTE YPOBEHb MNOPOrOBOro HaNPAKEHUA TAKTOBOIO CUrHa/a.
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MopOoroBbIit ypoBEHb HAMPAXKEHUA NPYMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTse YPOoBHA 3anycKa, Korga A1a BbiI6paHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3amnycKa.

¢ HakmuTe nporpammHyio kHomky "OTknoHeHune" (4 Y), uTo6bl BbIGPaTL NepesHHit
GPOHT MM 334HMIN GPOHT ANA UCTOUHMKA TAKTOBbLIX CUTHA/OB.

ITa KHOMKa No3BOAAET BbIOPaTb GPOHT CUHXPOMMMYIbCA, KOTOPbLIM ocumanorpad
6yOeT MCnoab3oBaTh AnA GUKCaLMM NOCAeA0BaATEbHBIX AaHHbIX. [1pU BKAOYEHMM
napameTpa CBeAeHUA O AUCNee Ha rpadrke 0TOOPaKaOTCA U3MEHEHMS,
oTparkatolue TeKyLlee COCTOAHME TaKTOBOro CUrHana.

6 HaxmuTe nporpammHyto KHomnky MOSI, 4ToObl OTKPBITH MeHt0 "Bbixog BeayLuero,
Bxoz, Begomoro SPI".

eeq. SPI

Mopor. YpoBHu

-

B meHto "Bbixoz, BeayLLero, Bxod Begomoro SPI" BbinosHWTe cieaytoline AencTeus.

a Haxmute nporpammHuyto KHonKy AlaHHble MOSI 11 ¢ mTOMOLLBIO pyYKM BBOAA
BblbepunTe KaHa/, NOACOeANHEHHbIN K IMHUKX NOCAei0BaTe IbHbIX AaHHbIX SPI.
(Ecnm BbIBpaHHbIM KaHaM OTKAOYEH, BKIKOYUTE €ro.)

KaHany nctouyHmnka asTomatmdeckn byaet npucsoeHa metka MOSI.
b Ha)kmuTe nporpammHyto KHonKy Mopor, 3aTem C MOMOLLbIO PYYKM BBOAA

BbibepuTe ypoBEHb NOPOTrOBOrO HanpsAKeHns curHana MOSI.

MoporoBblit ypOBEHb HAMPAMKEHUA MPUMEHAETCA NPW AEKOAMPOBAHWM, U OH
MCMO/Ib3YETCA B Ka4ecTBe yPOBHA 3amnycka, Koraa Ana BblbpaHHOro c/oTa
nocneoBaTeIbHOrO AEKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

7 (JononHutenbHo) HaxmuTe nporpammHyto KHonky MISO, 4yTobbl OTKPbITE MEHIO
"Bxoa BeayLlero, Bbixod Begomoro SPI".

Mopor. YpoeHu

5
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B meHto "Bxoa Beayllero, Bbixod Begomoro SPI" BbinoHWUTE caeaytoline AencTems.

a Haxmute nporpammHyto KHOMNKY AlaHHble MISO 1 ¢ NTOMOLLBIO pPyYKM BBOAA
BblbepuTe KaHas, NOACOeAMHEHHDBIV KO BTOPOIN MHUK NOCAeA0BATENbHbIX
OaHHbIX SPI. (Ecnv BbIGpaHHbI KaHa OTK/OYEH, BKKOYMTE €r0.)

KaHany MCToYHMKa aBTOMaTMYeckm byaeT npmucsoeHa meTka MISO.

b HaxkmuTte nporpammHuyto KHonky Mopor, 3aTem ¢ NOMOLLLbIO Py4KM BBOAA

BblbepuTe ypoBEHb NOPOrOBOrO HAaNPsAXKeHUA curHana MISO.

MoporosbIit ypoBEHb HAMPAXKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTBe YPOBHA 3aMycKa, Koraa Ana BbiI6paHHOro caoTa
nocnefoBaTeIbHOrO AeKOAMPOBAHMA YCTAHOBEH TUM 3aMycKa.

8 Hakmute nporpamMmHyto KHomKy €S, 4ToObl OTKPbIT MeHto "CurHan obpalleHua K
MunKpocxeme SPI".

= ] TTL

Nuctiar 3 : Mraru

10.0:1

40 fil]

FF FF FF FF FF FF FF FF FF X FF FF 02 XFF FF
0 4D 53 4F 03 10 00 00 ¥ 06 05 FF

B meHto "CurHan obpaleHuns K mukpocxeme SPI" BbINoHUTE creaytolime AeCTBUS.

a C nomolupbto NporpammHon KHonkn ChopmMmupoBaTb NaKeT No BoibepuTe CUrHaN
bopmmnpoBaHmMa NakeTa, KOTopbIK ocumnnorpad byaeTt MCNoNb30BaTh ANA
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onpeaeneHms GpoHTa CUHXPOMMMY/IbCa, KOTOPbLIN Byaem nepsbim B
noc/ienoB8aTe/IbHOM NMOTOKeE.

MOHO HaCTPOUTL 3amnycKk ocuuanorpada npu yBeandeHumn curtana obpauleHuns K
MUKpocxeme (CS), yMeHbLLEHWUM CUTHaNa obpalleHna K MUKpocxeme (¥CS) nan no
ncteyeHnn nepmoa Talim-ayT, BO Bpemsi KOTOPOTO TaKTOBbIM CUIHaA HaXoAMACA B
COCTOAHMM Be3aencTams.

Ecnun ana curHana GopmmpoBaHMA NakeTa ycTaHOBAEHO 3HaveHue CS (nan
~CS), nepeaHnit AN 3aaHUI GPOHT CUHXPOMMMNYbCA, ONPeAeNEHHbIN B
KayecTse nepBoro 1 otobparkatoLiminca nocne nepexoda curHana €S (maum ~CS)
OT HM3KOTO K BbICOKOMY (111 Ha0bOoPOT), byaeT nepBbiM GPOHTOM
CMHXPOMMMY/bCa B NOCAeA0BaTENbHOM MOTOKE.

CurHan obpalleHna K MUKpocxeme Haxkmute NporpammHyto KHonky CS uan
~CS, 3aTeM C NOMOLULbIO PYYKM BBOAA BbIBepUTE KaHa, NOACOEANHEHHDbIN K
NMHKUM NakeTa SPI. KaHany MCTOYHMKa aBTOMaTMYECKM ByaeT NpucBOeHa MeTKa
(~CS nnn CS). Nepepaya wabnoHa AaHHbIX M TAKTOBOTO CUTHaNa AO/KHA ObiTb
BbINO/IHEHA 33 TO BPEMS, MOKa CUTHaA GOPMMUPOBAHMA NaKeTa AeNCTBUTENEH.
CurHan GopmmMpoBaHUA NakeTa A0/KeH BbITb AENCTBUTENEH A9 BCETO
WwabnoHa AaHHbIX.

Ecnmn ana curHana GopmmpoBaHMA NakeTa ycTaHOBAEHO 3HaYeHWe Talim-ayT,
ocumnnorpad cosgaeT cobCTBEHHbIM BHYTPEHHUI CUTHAA GOPMMPOBAHUA
nakeTta, 0bHapyKMB 6e34eNCTBME TMHUM CUHXPOHM3ALMN.

Taiim-ayT TaKT.curHana BoibepuTe napameTp Talkm-ayT TaKT.CUrHana
nporpaMmHoi KHonkn ChopMUpoBaTb NAKeT MO, 3aTEM HaXKMUTe
nporpaMmmHyto KHomnky TalkM-ayT v NOBEPHKUTE PYUKY BBOAA, YTOObLI YCTAaHOBUTb
MUHUMaNbHOE BPpEMS, B TEYEHUE KOTOPOTO A0/IKHO COXpaHATbeA besaeicTane
(oTcyTcTBME Nepenayum) TaKTOBOrO CUIHaNa A0 TOro, Kak ocuuanorpad
BbINOJIHWUT MOMUCK WaboHa AaHHbIX A1 3anycKa.

B KauecTBe 3HauyeHMA "TaliMm-ayT" MOXKHO YCTaHOBUTb HOOYI0 BENMUYNHY B
ananasoHe ot 100 Hc ao 10 c.

Mpu HaxkaTUM NporpammHoi KHonky ChopmmuposaTb NaKeT NO Ha rpaduke
CBepeHuA 0 aucnnee oTobPaXKatoTCs M3MEHEHMS, OTPaxKatoLwme BbiIbpaHHoe
3HaYyeHue TaliM-ayTa UM TEKyLLLee COCTOAHME CUrHaNa obpalleHms K
MMKPOCXEME.

b HaxmuTe nporpammHyto KHomnKy Mopor, 3aTem C MOMOLLbIO PYYKM BBOAA
BbiOEPUTE YPOBEHb NMOPOrOBOro HaMNPAXEHNA CUrHaNa 0BPaLLEHNA K MUKPOCXEME.
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MopOoroBbIit ypoBEHb HAMPAXKEHUA NPYMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTse YPOoBHA 3anycKa, Korga A1a BbiI6paHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3amnycKa.

Mpw BKAOYEHUN DYHKUMKM CBEAGHUA O AUcNaee Ha SKpaHe oTobparkaeTca MHGopmaLma
0 BbIBPaHHbIX MCTOYHMKAX CUTHAI0B U MX YPOBHAX MOPOrOBOro HAMPAKEHMA, a TaKKe
BpEMEHHas Anarpamma CUrHanos.

3anyck no SPI

YT106bI HAaCTPOUTL OCcUMANOTPad ANA NoAyYeHMsa curHanos SPI, cm. pasaen “Hactpoiika
curHanos SPI" Ha cTpaHuue 449.

HacTpows ocunnnorpad Ha noayyeHue curHanos SPI, MOXKHO BbINOHATL 3aMycK Mo
WwabnoHy AaHHbIX B Hayane neproaa GopMMpoBaHmMa nakeTa. JauHy CTPOKK
nocnefoBaTebHbIX AaHHbIX MOXKHO 3a4aTb B AManasoHe oT 4 4o 32 6uT.

Ecan BbibpaH 3anyck no SPI n BrkaoyeHa dyHKUMA CBeaeHUa o gucnaee, otobpasnTcs
rpaduK TEKYLLEro COCTOAHUA CUrHaNa NaKeTa, KPYTU3HbI TakTa, Yncna bBUToB AaHHbIX U
3HayYeHuI 6UTOB AaHHbIX.

1 HaxmuTe [Trigger] 3anyck.

2 B meHto "3anyck" HaxkmuTe nporpammHyto KHomnky Tun 3anycKa, 3aTem C MNOMOLLLbO
pyYKkM BBOAA BbibepuTe nocieaosaTebHblit coT (Mocnenosat. 1 nam
Mocnenosar. 2), Ha KOTOPOM BYAET BbINONAHATLCA AEKOAMPOBaHME CUTHAN0B SPI.

3 HaxXmuTe BTOPYO NPOrpamMmMHyto KHOMKy TUn 3anycKa, 3aTem C NOMOLLbIO PyUKHM
BBOZA BbIOEPUTE YCAOBME 3aMyCKa:

DaHHble BbIXoaa BegyLero, Bxoaa segomoro (MOSI) — 417 3anycka no curHany
AaHHbIXx MOSI.

[aHHble BXoaa BeayLero, Bbixoaa segomoro (MISO) — a7 3anycka no curHany
AaHHbIx MISO.

4 HaxKmuTe NporpaMmmMHyto KHOMKY YMCA0 BUT 1 C NOMOLLbIO PYYKM BBOAA 3a4aiTe
yncno 6ut (Yucno 6UT) B CTpoKe NoC/Nea0BaTeNbHbIX AaHHbIX.
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MoKHO 3aaaTb 1t060e YMcao BUT B CTPOKE B AManasoHe oT 4 A0 64. 3HayeHua Ans
CTPOKM NOCAEA0BaTE/bHbIX AaHHbIX OTOBpaXatoTca B CTpoKe AaHHbIXx MOSI/MISO B
obnacT Gopmbl CUrHana.

5 HaxmuTte nporpammHyto KHonky AaHHble MOSI nan aHHble MISO 1 ncnonbsynte
AManorosoe OKHo ¢ ByKBEHHO-LIMOPOBOI KNaBMATYPOM ANA BBOAA ABOUYHbBIX
3HaYeHul 6uT 0 (HU3KKIK ypoBeHb), 1 (BbICOKMI ypoBeHb) namn X (6espasnmyHoe
COCTOAHME).

[uli] TTL

Nuetinr 2 i Wromm

10.0:1

Tn
HaHHEE

MpK HacTpOMKe 3anycKa 3Ha4YeHMs AaHHbIX B MAKeTe BbIPaBHUBAIOTCA NO IEBOMY
Kpato. Mpw wecTHaauaTepnyHom popmaTe NepBoe YNCA0 NPeacTaBaseT nepsble 4
6UTa OT Ha4yana NakeTa, 3aTeM MAYT OCTaBWMECA LMDPbI 3HAYEHUA AAHHbIX.

CeegeHua o gekoanposaHuu SPl cm. B pasgene “locnegoBaTtesibHoe AeKoaMpoBaHMe
SPI" Ha cTpaHuue 454.

[locnenoBaTesibHOe AekoanpoBaHme SPI

Y7106bI HacTPOUTL OcuManorpad aAna noayyeHmsa curHanos SPI, cm. pasgen “Hactpoiika
curHanos SPI" Ha cTpaHuue 449.
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3anyck no 12C/SPI v nocnenoBaTtenbHoe AEKOAMPOBaHME

[na HacTpoiKkuM 3anycKa no SPI cm. pasgen “3anyck no SPI" Ha cTpaHuue 453.

HacTpoika nocnegosaTelbHOro AeKkoampoBaHma SPI

1 HaxkmuTe kHOMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/Ne10BaTe/IbHOrO 1EeKOANPOBaHMA.

hento "MNocnegoearencHoe geko

MueTurr

-

26

2 HamuTe NporpamMmMHYyo KHOMKY Pasmep cnoBa, 3aTem NoBepHUTE PyUKy BBOAA,
4yTObbI BbIOPATL YMCI0 OMTOB B CNOBE.

3 HaxmuTe nporpammHyto KHoMKy MopAaAoK 6GUTOB, 3aTem NOBEPHUTE PYUKY BBOAQ,
yTObbI BLIOPATL NOPAAOK OMTOB, NPM KOTOPOM BHa4asle BYAET PacroIOKEH CTapLIN
61T (MSB) nan mnagwmin 6ut (LSB), npmn oTobpaskeHnn aaHHbIX B 061acT Gopmbl

CUrHaa NocNesl0BaTe/IbHOro AeKOAMPOBAHUA U Ha KpaHe Lister.

4 Ecnu CTPOKa AeKOAMPOBaHMA He OTODPaXKaeTcs Ha ANUCNee, 419 ee BK/IKYEHUA
HaxkmuTe KHonKy [Serial] MocnepgoBatenbH.

5 Ecaum ocunnnorpad ocTaHoOB/EH, 414 c6opa M AeKOAUPOBAHUA AAHHbIX HAKMUTE
kHonKky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOrO 3amnycKa, To, BO3MOXHO, curHan SPI
HACTO/IbKO Meg/1eHHbIM, YTO MPOUCXOAMUT aBTOMATMYECKUI 3anycK ocumanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NporpammHyio
KHOMKY PexXum, 4tobbl U3MEHUTb pexXuMm 3anycka ¢ ABTO Ha O6bIYH.

Ona 6onee nerkoro nepemeLLeHna Mexay Noay4eHHbIMM AaHHbIMU MOXKHO
Mcnoab30BaTh OKHO MacwTtab no ropusoHTany.

Cm. TakKe ¢ “UHTepnpeTaums gaHHbIX gekoanpoBaHusa SPI" Ha cTpaHuue 456
e “UHTepnpeTauma gaHHbIx SPI Lister" Ha cTpaHuue 457

e “Touck gaHHbIx SPI B Tabnuue Lister" Ha cTpaHuue 457
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

456

NHTepnpeTauma AaHHbIX AeKoanpoBaHMA SPI

SPL DO TTL

NuctaHr 3% g Wrorm

4

FF FF FF FF FF FF FF FF FF FF
0 4D 53 4F 10 00 00 1 153

Muetunr
e
YrN0Bble CUTHa/Ibl OTOBPAXKAOT aKTUBHYIO WWHY (BHYTPUW NakeTa/Kaapa).
CWHMe AnHuKM no cepeanHe OTO6|Oa)'KaFOT HEAKTUBHYIO WWNHY.

Yncno TakTOB B MakeTe 0TOOPaAXKAETCs CBETN0-TONYObIM LIBETOM Ha/, NaKeToM
cnpasa.

LecTHaguaTepmyHble 3HAYEeHMA AEKOAMPOBAHHbIX AaHHbIX OTO6pa)KaK)TCﬂ 6enbim.

Ecnv mecTa BHYTPM rpaHuL, NakeTa HeJ0CTaTOYHO, TO A€KOAMPOBAHHbINA TEKCT B €ro
KOHLLe ByaeT CoKpalleH.

Hannume po30BbIX BEPTUKAbHbIX LUITPMXOB 03HAYAET, YTO A/14 NPOCMOTPa
[EeKOAMPOBAHHbIX AaHHbIX CAeayeT yBeMYMTb MacliTab passepTku (M 3anyCcTUTb
npoLecc CHoBa).

Hanunume 8 CTPOKE AE€KOAMPOBaHMA KPACHbIX TOYEK 03HAYAET HaZlMYMe AaHHbIX,
KoTopble He oTobpaatoTcs. A MX MPOCMOTPA MOXKHO BbINONHUTL NMPOKPYTKY MAK
YBENNYNTb KOIDDULIMEHT pa3BepTKU.

NCKaxeHHble 3HaYeHMA WIKHBbI (HeI'IOﬂHbIe nnn HEOﬂpe,CI,EIWIMbIe) OTO6pa)+<aI-OTCF|
PO30BbIM LIBETOM.

Hewn3BecTHble 3HaYeHMA WKHbI (HeonpeaeneHHble MAM ownboyHble) oTobparkatoTca
KPaCHbIM.
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 26

NHTepnpeTauma aaHHbIX SPI Lister

Cron SPL DO 2.00

Kromm

4D 53 4F
00 oo 0o

Kpome ctaHaapTHoro ctonbua "Bpems", meHto SPI Lister TaksKe cooepuT cneaytouime
CTONGUbI.

e [laHHble — 6ainTbl AaHHbIX (MOSI 1 MISO).

McKkaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/eNleHNs Pa3BePTKM MeHbLLIee 3Ha4YeHNe 1 CHOBA 3amnyCTWUTb NpoLLecc.

MNouck gaHHbIx SPI B Tabauue Lister

®YHKLMM NOUCKa ocumanorpada No3BoNAT UCKATb (M OTMEeYaTb) onpeaesieHHbIe TUMbI
OaHHbIx SPI B8 Tabauue Lister. Ina nepemeleHnsa No OTMEYEHHbBIM CTPOKAM MOYKHO
Mcnosb3oBaTh KHoMKy [Navigate] HaBuraumsa 1 anemeHTbl ynpasaeHus.

1 Bbibpas SPI B KauecTBe pexnuma noc/aeoBaTeIbHOro AeKOAMPOBAHNUS, HAXKMUTE
KHonKy [Search] Mowuck.

2 B meHto "Monck" HaskmmnTe NporpammHyto KHoMKy MOUCK, 3aTEM C MOMOLLLbIO PYYKM
BBO/A BbibepuTe nocaesosaTenbHbili cnoT (Mocnenosat. 1 uam MNocnenosar. 2), Ha
KOTOpPOM ByZeT BbIMOAHATLCA AEKOAMPOBaHME CUTHanoB SPI.

3 HaxkmuTe KHonKy HaitTu: 1 Bbibepute cneaytowme napameTpsbi:
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26 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

[DaHHble BXxoaa Beayuiero, Bbixoga segomoro (MOSI) — a5 noncKa AaHHbIX
MOSI.

[aHHble BXxoaa BeayLuero, Bbixoga segomoro (MISO) — a5 noncKa AaHHbIX
MISO.

4 B meHto "Mouck 6utos SPI" ¢ nomoLublo NporpammHom KHoMKX CnoBa yKaxkuTe
KO/IMYECTBO C/I0B B 3HAYEHUM AaHHbIX, 3aTeM C NMOMOLLLbIO OCTasIbHbIX MPOTPaMMHbIX
KHOMOK BBEAMWTE WeCTHaALUAaTePUYHbIe YnCAa.

5 HaxmuTe NporpammHyto KHOMKy [laHHbIe 1 UCNONb3YITE AMaN0r0BOE OKHO C
HYKBEHHO-LUMBPOBO KNaBMATYpPO 415 BBOAA WECTHAALATEPUYHBIX 3HAYEHUI
OaHHbIX.

Mouck B NakeTe BCeraa BbINOMHAETCA N0 1EBOMY Kpato. Ecamn Heobxoammo
BbIMOMIHWUTb MOWCK 3HA4YEHWUA MO BTOPOMY C/IOBY W Aanee, yBeNnYbTe 3Ha4eHue
cyeTynka Cnosa v BBeAUTE He3pasndHble CoCToAHMA (X) AnA paHee BBEAEHHbIX
C/0B.

JononHuTebHbIEe CBEAEHMA O NMOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

Ona nonyvyeHuna AonoaHMTeNbHON MHGopMaummn ob ncnosnb3osaHUKM KHonku "[Navigate]
HaBurauma" v anemeHTOB ynpasneHusa cm. “HaBuraymsa no BpemeHHoM pa3BepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

27 3anyck no 12S u
nocnegoBaTeibHOe
nekoampoBaHme

Hactpoiika ansa curHanos 12S / 459
3anyck no 12S / 463
MocnepoBatenbHoe gekoamposaHue 12S / 465

Ona 3anycka no 12S 1 nocneaosatenbHOro AeKoanposaHua Tpebyetca anueHsuns AUDIO,
KOTOPYH MOXKHO Noy4nTb, Nnpnobpeta obHoBneHNe DSOX3AUDIO.

OpHoBpEeMEHHO BO3MOXHO AEKOANPOBATL AaHHbIE TONIbKO OAHOM NocaeoBaTeNbHOM
WKHbI 12S.

HacTtponka ansa curHanos 12S

Hactpolika curHanos 1S (Inter-IC Sound man Integrated Interchip Sound) 3akntoyaeTca B
NOAKAYEHUN ocumanorpada K IMHUAM CUHXPOHM3aLLMK, BbIGOpa C/10Ba U
NoCNef0BaTENbHbIX AAHHBIX, @ TAKKE B YKAa3aHWM MOPOTOBbIX YPOBHEN HAaNPsKeHNs
BXOAHOrO CUrHana.

YT106bI HACTPOUTL OCLMANOrPAd AR NONYYEHUA CUTHANOB |25, BINOAHUTE Creaytolne
nencrTeuns.

1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

KEYSIGHT

TECHNOLOGIES
459



27 3anyck no 12S 1 nocnenosaTenbHoe A4eKOAMPOBaHME

460

2 HaxmuTe nporpammHyto KHormKy MocnepgoBaTenbH., C NOMOLLBIO PyYKM BBOAA

B
H

bibepuTe HyXHbil cnoT (MocneposaTensH. 1 nam MNocneaosatenbH. 2), 3aTem CHOBa
QKMUTE NPOrPAMMHYIO KHOMKY, YTOBbI BKAOYUTL AEKOAMPOBAHME.

3 HaxkmuTe nporpammHyto KHOMKy Pexkum v BbibepuTe TN 3anycka 12S.

4 HaXMuUTe NPOrpaMmHYt0 KHOMKY CUrHanbl, YTOObI OTKPbITh MEHIO CUTHANO0B 1%s.

5 [ns curHanos SCLK (AnHMA cnHxpoHmusaumm), WS (Bbibop cnosa) 1 SDATA
(nocnepoBaTenbHble AaHHbIE):

a

MoAKAtounTe KaHan ocumnnorpada K UCTOYHMKY CUrHaNA TECTUPYEMOTO
yCTPOMCTBa.

Haxkmute nporpammHyto kHonky SCLK, WS nan SDATA v noBepHUTE py4vKy BBOAaA,
4yTobbl BbIOPATL KaHaN A41A CUrHaNa.

Ha)munTe COOTBETCTBYIOLLYIO MPOrpammHyto KHOMKy Mopor 1 nosepHUTe pydky
BBOAA, YTObbI BbIOPATL MNOPOroBbIA YPOBEHb HANPAKEHWA CUrHaNa.

YcTaHOBMTE NOpOroBble YypoBHM ans curHanos SCLK, WS 1 SDATA B cepeamHe 3TUX
CUTHaNoB.

MoporoBbIit ypOBEHb HAMPAMKEHMA MPUMEHAETCA NPW AEKOAMPOBAHWM, U OH
MCMO/Ib3YEeTCA B Ka4ecTBe yPOBHA 3amnycka, Koraa Ana BblbpaHHOro c/oTa
nocneoBaTeIbHOrO AEKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

[na KaHanoB-UCTOYHUKOB CUTHANA aBTOMATUYECKM YCTaHaBMBatoTCA MeTKn SCLK,
WS n SDATA.

6 HaxKmuTe KHOMKy BO3BpaTa Ha YpOBEHb BBEPX , UTOBbI BEPHYTHCA B MEHIO

n

ocneanoBaTe/ibHOro AeKoamMpoBaHMA.

7 HaxkmuTe nporpammHyto KHonky HacTpoiika WuHbl, 4ToObI OTKPbITE MEH!O

KOHOMIypaLUmMmM LWKHBI 12S u npocmoTpeTb aAnarpammy curHanos WS, SCLK 1 SDATA
ON5 TEKYLWEN KOHPUTYpaLMM WNHbI.
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3anyck no 12S v nocneposaTensHoe gekoavposaHue 27

8 Hakmute nporpaMmHyto KHOMKy Pasamep cnoBsa. [oBepHUTE pydKy BBOAA, YTOObI
YCTaHOBUTb COOTBETCTBME Pa3mMepy C/10Ba NepesaTinKa TeCTMpyemoro yCTpoMCTBa
(oT 4 no 32 6uT).

9 HaXmute nporpaMmmHyto KHOMKy MpUemMHUK. NoBepHUTE PyyKy BBOAA, HYTOObI
YCTaHOBUTb COOTBETCTBME PA3Mepy C/10Ba MPUEMHMKA TECTMPYEMOTO YCTPOMCTBa (0T
4 no 32 6ur).

10 HaxXmuTe nporpammHyto KHOMKy BblpaBHUBaHMeE 1 NOBEPHUTE PYYKY BBOAA, YTOObI
BbIOPaTb HY}KHOE BbipaBHMBaHWE CUIHaNa AaHHbIX (SDATA). [lnarpamma Ha sKpaHe
N3MEeHAETCA No Mepe BbIbopa NapameTpos.

CraHAapTHOe BbipaBHMBAHMe — CHayasa oTnpasaseTca MSB AaHHbIX Kaxa0M
BbIbOpKM, LSB oTnpasnaeTca nocnegHum. MSB noasnsetca B cTpoke SDATA yepes
04MH BUT CUHXPOHM3aLLMKM OT Kpas nepexoda WS.

: LEFT CHANNEL RIGHT CHANNEL 3
we | I e i "
MFLI‘IJ? UL ﬂ_l_lﬂm il

‘—’ ONE SCLK CYCLE —
SDATA ol (2] ] Tnalnt] ]| \0\1\2\ [ Tn2[nal | [”

BbipaBHMBaHMe N0 N€BOMY Kpato — nepeaada AaHHbix (cHa4ana MSB) HaumHaeTcn
oT Kpasa nepexona WS (6e3 3a4epsKku B 04MH BUT, MPUMEHAEMON B CTaHAAPTHOM

dopmare).

; LEFT CHANNEL RIGHT CHANNEL \

' ) ) ) H
ws | ) ) A ' ( i
M LU mmm igipiniy] FL

N N Y A e A R ) e = e

MSB LSB MSB LSB

BbipaBHMBaHMe N0 NPaBOMYy Kpat — nepeaaya AaHHbIX (cHa4ana MSB)
BbIPaBHWBAETCA MO NpaBoMy Kpato nepexoaa WS.
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27 3anyck no 12S 1 nocnenosaTenbHoe A4eKOAMPOBaHME

LEFT CHANNEL ‘ RIGHT CHANNEL :
/) /) ﬁ ( ( L

SDATA | Tolilzl ][ ekl [ Tolilzl]] \nZ\nJ

11 HaxkmuTe nporpammHyto KHonky Huskoe 3HaueHune WS 1 moBepHUTe py4yKy BBOAQ,
4TObbI BbIOPATh, AaHHbIE KaKOro KaHana (1esoro Uan npasoro) ob6o3HavyaeT H1U3Koe
3HavyeHne WS. Inarpamma Ha aKpaHe M3meHaeTcA No mepe BbIGopa NapameTpos.

HusKoe 3HaueHue WS = neBblil KaHaN — aHHble JIEBOrO KaHasia COOTBETCTBYHOT
HM3KOMY 3HauveHuto WS, a faHHble NPaBoro KaHanaa — BbICOKOMY 3HadeHuto WS.

HacTtpoitkoit ocumnnorpada no ymonyaHuio ABaseTca HM3Koe 3HaderHme WS ans
NIeBOro KaHana.

. LEFT CHANNEL RIGHT CHANNEL '

ws_\ I )u ({ ”_L
sommmmmwmmmmm

‘—’ ONE SCLK CYCLE
SDATA ol (2] Tnalni] ]| \0\1\2\// n2lnt] |~
MSB ----nommeemmmooeeea LsB MSB -----nnmmmeeemmoee- LsB

Huskoe 3HaueHne WS = npaBbli KaHan — JaHHble NPaBoro KaHaaa COOTBETCTBYIOT
HM3KOMY 3HaYeHuto WS, a laHHble IeBOrO KaHasia — BbICOKOMY 3HadyeHuo WS.

! LEFT CHANNEL RIGHT CHANNEL
sew [T UL UL Mm erm fL

*— ONE SCLK CYCLE
soata__ (o1 [2[ [{ [n2]n1[ [/ ya

:4“
N
N
[
iy

12 HaxmuTe nporpammHyto KHonky HaknoH SCLK 1 noBepHUTe pyyky BBOAA, YTOObI
BbI6paTh GpoHT SCLK, MO KOTOPOMY CUHXPOHM3MPYIOTCA AaHHbIE B TECTUPYEMOM

yCTpoMCTBE: NepeaHmin Uav 3aaHui. narpamma Ha sKpaHe U3MeHAeTCa No mepe
BbibOpa NapameTpos.
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3anyck no 125

3anyck no 12S v nocneposaTensHoe gekoavposaHue 27

YT0BbI HACTPOUTL OCLANOTPAd 418 NONYYEHUA AaHHBIX CUTHANOB %S, cm. pasaen
“HacTpolika ans curHanos 12S" Ha ctpaHuue 459.

HacTpouBs ocuuanorpad Ha NoayYeHue AaHHbIX CUrHanos 12S, MOKHO OCyLLECTBAATL
3aMycK No 3HaYeHUIO JaHHbIX.
HaxkmuTte [Trigger] 3anyck.

HaxmuTe nporpammHyto KHOMKy 3anyck B MeHto "3anyck", 3aTem noBepHUTE pyuKy
BBO/A, UTODObLI BbIOPaTh NocnegoBaTeNbHbIn cnoT (MocneaosaTesnbH. 1 nam
MocnenosaTenbH. 2), Ha KOTOPOM BbINOHAETCA AeKOAMPOBaHNE CUIHaN0B |2S.

HaHHele

Ha)kMuKTe nporpammHyto KHoMKy HacTpoiKa 3anycKa, 4To6bl OTKPbITb MEHIO
HACTPOMKM 3anmycKa no 1%s.

Mpaeed

HaxmuTe nporpammHyto KHOMKy AyAMo 1 NOBEPHUTE PYYKY BBOAA, YTOObLI BbIOPaThL
3HauyeHuMe 3amnycka no cobbiTMAM KaHana Jlesbi, Mpasblit 1K J1l060M.

Ha)munTe nporpammHyto KHOMKY 3anycK v BbibepuTte KnaccudmKkaTop:

PaBHO — 3anyCK MO yKazaHHOMY C/I0BY AaHHbIX ayAnOKaHana, Korga OHo
COOTBETCTBYET YKa3aHHOMY C/10BY.

He paBHO — 3anyck no to6oMmy C/0BY, OT/IMYAIOLLEMYCS OT YKa3aHHOro C/10Ba.

MeHbLUe Yem — 3aMyCK BbIMONHAETCA, KOraa CI0BO AaHHbIX KaHana MeHblue
YKa3aHHOro 3Ha4yeHunA.

Bonblie yem — 3anycK BbIMOAHAETCA, KOr4a C/IOBO AaHHbIX KaHana bonblue
YKa3aHHOro 3Ha4eHunA.

B npeaenax aAnanasoHa — BBEAMTE 3HAYEHMS BEPXHETO U HUMKHETO Npesaesos,
YTO6bI 334aTb AMANAa30H 3HAYEHWUI A1 3anycKa.

3a npepgenamm anManasoHa — BBeAMTE 3HAYEHMA BEPXHETO N HMXKHEro npeaenos
ANana3oHa, B paMKax KOTOPOTro 3anyCcKk He nponcxoanT.
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YBennueHue 3HaYeHMUA — 3aMNyCK BbINOJHAETCA, €C/IM 3HaYeHMEe AaHHbIX C
TeYeHMEeM BPEMEHM YBEIMYMBAELTCA U AOCTUIAeT MM NPEBbILIAEeT yKazaHHoe
3HayeHwue. YcTaHoBUTE 418 NapameTpa 3anycK >= 3HayeHne AaHHbIX, KoTopoe
O0/KHO BbITb AOCTUMHYTO. YCTaHOBMTE AN nNapameTpa FOTOBHOCTb <= 3HayeHue,
[0 KOTOPOro AaHHble [0/IKHbI YMEHbLWWTLCS, YTODbLI CXema 3amnycka CHoBa bbia
roToBa K paboTe (roToBa K MOBTOPHOMY 3aMyCKy). 3T HaCTPOMKM BbINOMHAOTCA B
TEKYLEM MEHI0, ecn Ana napameTpa OCHOBaHMeE 331aHO 3HaYeHne
DecatuuHoe, nan B noameHto "butbl", ecin ans napameTpa OcHOBaHUe 334aHO
3HadyeHuMe ABouuyHoe. MNapameTp "OTOBHOCTL" CHMMAET KOMYECTBO 3aMyCKoB
13-3a Wyma.

3T0 ycnoBume 3anycKka CTaHOBMTCA MOHATHEE, ECN PacCMaTPUBaTb NepeaaBaemble
Mo wuHe I12S umMdpoBble AaHHbIE Kak aHas0roBbI CUrHasl. Ha npeacTaBieHHOM
Aanee pUcyHKe nokasaH rpaduk AaHHbIX BbIBOPKM, NepeaaBaembix No WwuHe 125
ON19 0A4HOro KaHana. B ;aHHOM nprmepe 3anyck ocumanorpada nponsonaeT B
ABYX YKa3aHHbIX TOYKaX, TaK KaK ypOBEHb CUTHasa JaHHbIX ABaX /bl MOBbIWAETCA
oT 6onee HMU3KOro (MK PAaBHOTO) 3HAYEHMSA, YeM 3HaYeHMe NapameTpa
"TOTOBHOCTL", 40 3HAYEHMSA, NPEBbILLAOLLIETNO (MAN PABHOMO) yKa3zaHHOMY
3Ha4YeHuto napameTpa "3anyck".

Mpw BbibOPE 3HaYeHMsA "MTOTOBHOCTL", PaBHOMO M/ NMPEBbILWAOLLErO 3Ha4YeHme
"3anyck", 3HaueHue "3anyck" byaeT yBeanmyeHo TakMm obpasom, YTobbl Bceraa
ObITb 60/blWe 3HaYeHNA "ToTOBHOCTb".

Trigger Trigger No trigger

"Trigger” value /\ /\ /
R

"Armed" valuc/ \/

YMeHbLUeHUe 3HauYeHUA — ONuncaHne COOTBETCTBYET NPUBEAEHHOMY Bbllle 3a
MCKNOYEHMEM TOTO, YTO 3aMyCK MPOMUCXOAMUT MPU CHUNKEHUWN 3HAYEHMA COBA
OAHHbIX, U ANA NpusBeaeHna Nnpubopa B COCTOSHME TOTOBHOCTM K HOBOMY 3aMyCKy
YPOBEHb CUrHaNA A@HHbIX J0/IKEH BO3PACTV A0 3HaYeHMsa napameTpa
"FoToBHOCTL".

6 HakmuTe NporpammHyto KHOMKy OCHOBaHMe W BbibepuTe 0OCHOBAHME CUCTEMbI
cYnmcneHnsa Ana BBOAA 3HAYEHUI AAHHBIX.

[BounyHoe (aononHeHue ana 2).
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Mpw BblIbOpE 3HauYeHns "[BonyHoe" oTobparkaeTca NPorpaMmmMmHas KHoMKa bUTbl.
Mpw HaxKaTUKM 3TOW NPOTPAMMHOIN KHOMKM OTKPbIBaeTCs MeHto "Butel 12S", B
KOTOPOM MOKHO YKa3aTb 3HaYeHMA AaHHbIX.

Korga ana knaccudurkaTopa 3anycka TpebyeTcs napa 3HaveHunin (Hanpumep, npu
Bblbope 3HaveHu "B npeasenax ananasoHa", "3a npegenamu amanasoHa",
"YBennuyeHue 3HaveHna" uam "YmeHblieHme 3HadeHma"), ana Bbibopa 0AHOMO M3
3HAYEHWUI Napbl HAXMUTE NEePBYIO MPOrPAMMHYIO KHOTMKY B MeHto "BuTtbl 125",

Haxkmnte nporpammHyto KHOMKy BUT B meHto "BuTbl [2S" 1 noBepHUTE pyUKy
BBOZa, YTOObI BbIOPATh KaxKAblh OUT, 3aTEM C MOMOLLbIO MPOrPaMMHOM KHOMKM

0 1 X 33panTe Ans Kaxaoro buta sHaveHue "Honb", "eanHnLa" nan
"6e3paznmyHoe coctoaHme". C NOMOLLbI NPOrPamMMHOM KHOMKX YCTaHOBUTb Bce
6UTbl MOXKHO YCTaHOBMWTb A/1A BCeX BUTOB 3HaYeHWe, yKazaHHOe Ha MPorpammHONM
KHomke 0 1 X. 3HaueHnA ona 6e3pas3NMYHOro COCTOAHMA AOMYCTUMbI TO/IbKO NPU

MNCNOMb30BaHMM KnaccndmnrkaTopoBs 3anycka "PasHo" 1 "He pasHo".

JAecaTMyHoe Yncno co 3HaKom.

Mpw BbibOpe 3HauYeHns "[decATnYHOoE" C MOMOLLIbIO MPOrPaMMHbIX KHOMOK CrpaBa
N PYYKM BBOAA MOXKHO BBOAMUTH ECATUYHbIE 3HAYeHMA. B 3aBMCMMOCTH OT
BbIOpaHHOTO KAaccudmrKaTopa 3anycka MoryT ObiTb JOCTYMHbI MPOrpaMmHble
KHOMKK [laHHbIe, <, > nan Mopor.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOIO 3anycKa, To, BO3MOXKHO, CUrHan 125
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAUT aBTOMATUYECKUIA 3anycK ocunanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto
KHOMKY PeXum, 4To6bl U3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

CeefeHuA 0 nocnenoBaTe/ibHOM AEKOANPOBAHMM 12S cwm. B pa3aene
“MocnepoBaTenbHoe aekoauposaHue 125" Ha cTpaHuue 465.

[locnenoBaTesibHOE AeKoaAMpoBaHuMe 12S

Y7106bI HaCTPOUTL OcuMANOrPad ANA NONAyYeHUs CMrHaNoB I12S, cm. pasgen “Hactpoiika
ana curHanos 125" Ha cTpaHuue 459.
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466

CMm. TaKxe

[na HacTpoMKM 3anycKa no 12S cm. pasgen “3anyck no 12S" Ha cTpaHuue 463.

HacTpoika nocnegosaTe/ibHOro AekoampoBaHuma I2S

1 HaxkmuTe kHOMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/Ne10BaTe/IbHOrO 1EeKOANPOBaHMA.

hento "MNocnegoearencHoe geko

MueTurr

-

2 HaxXmuTe NporpammHyto KHomKy OCHOBaHUe, YTOObI BbIOpaTb OCHOBaHME CUCTEMbI
CYNCNEHNA ANA OTOBPAKEHUA AEKOAMPOBAHHbIX AAHHbIX.

3 Ec/iv cTpoKa AeKkoampoBaHuUs He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXMuTe KHonky [Serial] MocneaoBaTenbH.

4 Ecav ocumnnorpad octaHoBeH, s cbopa v AeKOAMPOBaHUA AaHHbIX HaXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOTO 3anycKa, To, BO3MOXKHO, cUrHan 125
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocunanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto
KHOMKY PeXKum, 4Tobbl U3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

ﬂ)’lﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMn gaHHbIMMU MOXHO

MCN0/b30BaTh OKHO MacwTab no FTOPMN30OHTaNN.

¢ “UHTepnpeTaumsa AaHHbIX AeKkoampoBaHua 12S" Ha cTpaHuue 467
e “UHTepnpeTauma gaHHbIx 12S Lister" Ha cTpaHuue 468

e “ToucK gaHHbIX 12S B Tabnunue Lister" Ha cTpaHuue 468
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NHTepnpeTauma AaHHbIX AeKoAMpOoBaHMA 12S

125 D14 TTL

TIMCTHHE % g Wrorm

Muetunr

et

YrnoBsble CUrHabl OTODPaXKaOT aKTUBHYIO WWHY (BHYTPU NakeTa/Kaapa).
CUHWE IMHUKM NocepeanHe 0TObParkatoT HEAKTUBHYIO LUKHY.
[ekoaMpoBaHHbIe AaHHbIE:

3HauYeHmnn JaHHbIX NPaBOro KaHana co 3Ha4ykom "R:" oTobparkatoTca 3eneHbiM
LBETOM.

3Ha4YeHMna AaHHbIX 1IEBOrO KaHana co 3Haykom "L:" oTobparkatoTca 6esbiMm UBETOM.

Ecnm mecTa BHYTPY rpaHuLL, Kadpa HeaoCTaTouHO, TO AeKOAMPOBaHHbIN TEKCT B
ero KoHue byeT CoKpaLleH.

Hannume po30BbiX BEPTUKA/bHbIX LUTPUXOB O3HAYAET, YTO A/1A NPOCMOTPa
[OEKOAMPOBaHHbIX A@aHHbIX CAeayeT yBenYnMTb MmacliTab passepTkM (M 3anyCcTUTb
npoLecc cHoga).

Hanunune B cTpoKe A€KOAMPOBAHMSA KPACHbIX TOYEK 03HAYAET BO3MOXKHOCTb
oTobpakeHna 6ONbWEro KOAMYECTBA AaHHbIX. 18 MPOCMOTPa AaHHbIX MOXKHO
BbIMOJHWUTb MPOKPYTKY UM YBEAUYUTL KOIDDULMEHT Pa3BEPTKM.

McKaXKeHHble 3HaYeHMA WKHbI (HEMOHbIE MM HEONPEAENMMbIE) OTODPaKatoTCA
PO30BbIM LIBETOM.

HensBeCcTHble 3HaYeHMs WKHbI (HeonpeaeneHHble UK ownbouHble) oTobpaskatoTca
KPacCHbIM.
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Ecnm pasmep cnosa npuemMHMKa NpesbiliaeT pa3smep C/10Ba NepeaaTtymnka, To 3To
NPMBEAET K 3aM0/IHEHWIO AEKOAEePOM MAaglero 61Ta HyAsaMM, M AeKOAMPOBaAHHOE
3HauyeHue He ByaeT coBnagaTtb CO 3HaYEHMEM 3aMycKa.

NHTepnpeTauma gaHHbIX I2S Lister

Cron B D14 200
Hroru

OwmBkm

Mer "TMeTuHr"

HO
Mono

Kpome cTaHaapTHOro cTonbua AaHHbIX BPEMEHK, B MeHto |2S Lister Takske
oTobparkatoTca cneaytolme cTonbubl:

e JleBblit KaHaN — AaHHbIE 1€BOTrO KaHana.
e [IpaBbli KaHan — AaHHble MPaBOro KaHana.
e OWKNBKM — BblAeNEHbl KpacHbIM M 0603HauYeHbl cumeoaom "X".

VIcKkaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
[0/ BpEMEHW/eNIeHNs Pa3BEePTKM MeHbLLIee 3Ha4YeHWe 1 CHOBA 3amnyCTWUTb NpoLLecc.

MNounck gaHHbIX 12S B Tabanue Lister

BO3MOXKHOCTM NMoMCKa ocuuanorpada no3BoaAsoT UCKaTh (M OTMeYaTb) B cnincke Lister
OaHHble 125 onpeaeneHHoro Tuna. aa nepemellgeHmsa No OTMEYEHHbIM CTPOKaM MOXHO
Mcnosb3oBaTth KHoMKy [Navigate] HaBuraumsa 1 anemeHTbl ynpasaeHus.

468 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



3anyck no 12S v nocneposaTensHoe gekoavposaHue 27

1 Bbibpas |2S B KauecTse pexmnma nocieoBaTelbHOro 4eKoAMPOBaHUA, HaXKMUTE
KHoMKy [Search] Mowuck.

2 HaxkmuTe nporpammHuyto KHonky Mouck B meHto "Mounck", 3aTem NnoBepHUTE PyUKy
BBO/A, YTODObI BbIOPaTh NocnegoBaTebHbI cnoT (MocneaoBaTesnbH. 1 nam
MocnenoBaTenbH. 2), Ha KOTOPOM BbINOJIHAETCA AEKOAMPOBAHME CUrHaNO0B |2S.

HMUTE KHOMK B MeH ncK" 1 Bbl UT WNH 13 CNn nX
3 Ha € KHO Mouck eHto "Mounck" bepute o 3 cneayto
BapMaHTOB.

= (paBHO) — NOMCK B J@aHHbIX YKa3aHHOIo ayAMoKaHaa C/1oBa, COOTBETCTBYIOLLETO
yKasaHHOMY C/108BY.

I= (He paBHO) — NOUCK NtOOOro CNOBA, OT/IMYHOTO OT YKa3aHHOTO.

< (MeHblue Yem) — NomCK C/10Ba AaHHbIX KaHana, KOTOPOe MEeHbLLIE YKa3aHHOro
3HaYeHus.

> (6onblue Yem) — NOUCK CN0BA AaHHbIX KaHana, KoTopoe 60/blie YKa3zaHHOro
3HaYeHus.

>< (B npegenax ,quanaaoHa) — BBeAUTE 3Ha4YEeHNA BEPXHETO N HMXKHETO
npenenos, YTObBI 3a4aTb AMana30H NOMCKa.

<> (3a npeaenamm ananasoHa) — BBeAMTE 3HAYEHUA BEPXHETO U HUKHETO
npeaenos, 4Tobbl 3a4aTb AMANa30H 3HAYEHWI, UCKIOYaEMbIX M3 MOMUCKA.

OwKnbKM — NoUCK BCeX OWNDOK.

JononHuTeNbHbIe CBEAEHMNS O NMOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBeaeHns 06 MCnoab3oBaHMK KHoMKK [Navigate] HaBurauua 1
3/1eMeHTax ynpasaeHns cM. B pasgene “Hasurayma no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

28 3anyck no
MIL-STD-1553/ARINC 429 u
nocnegoBaTeibHOe
neKkoampoBaHme

HacTpoiika curHanos MIL-STD-1553 / 472

3anyck no MIL-STD-1553 / 473

MocneposatensHoe aekoamposaHue MIL-STD-1553 / 474
HacTpoiika curHanos ARINC 429 / 479

3anyck no ARINC 429 / 481

MocneposatensHoe aekoauposaHune ARINC 429 / 482

[Ons 3anycka no MIL-STD-1553/ARINC 429 1 nocie0BaTeIbHOro AeKOANPOBaHMA
TpebyeTca anueHsna AERO, KOTOPYIO MOXHO NOAy4nTb, NpuobpeTa obHoBNEHME
DSOX3AERO.

PeleHne ana 3anycka u gekognposanma MIL-STD-1553 noaaepkunsaeT AByxdasHyto
nepegayy curHanos MIL-STD-1553 6nrarogaps MCNoib30BaHUIO ABOMHOIO Nopora
3anycka. PelweHne nogaepkMBaeT KoagmposaHme no ctaHaapty 1553 Manchester I,
CKOPOCTb Nepeaayn AaHHbIx 1 M6ut/c n anuHy cnosa Ao 20 6uT.

KEYSIGHT

TECHNOLOGIES
471
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HacTtpomnka curHanos MIL-STD-1553

472

Mpw HacTpolike curHana MIL-STD-1553 cHayana Heo6X0AMMO MNOAKNOUNTL
ocunnnorpad K nocnegoBatenbHomy curHany MIL-STD-1553 ¢ nomolbto aKTUBHOTO
anddepeHumnanbHoro NpobHMKa (pekomeHayetca Keysight N2791A), npu atom
HeobX0AMMO YKa3aTb MCTOYHMK CUTHANA N BEPXHUI M HUMKHWI MOPOTroBble YPOBHM
HaNpAXKeHMA 3anycKa.

YT106bl HAaCTPOUTL OCcUMANOTPad ANA NoaydeHusa curHanos MIL-STD-1553, BbinoaHUTe
cnefyoume AencTemA.
1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

2 HaxkmuTe nporpammHyto kHonky MocnegoBatenbH., C NOMOLLIO PYYKM BBOAA
BbibepuTe Hy»KHbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

3 HaXmuTe NporpammHyto KHOMKy PeXKum v Bbibepute pexkum AeKoaMpoBaHuA
MIL-STD-1553.

4 Haxmute nporpaMmHyto KHOMKy CUrHaAbl, YTOObI OTKPbITb MEHIO CUTHAN0B
MIL-STD-1553.

5 HaxkmuTe nporpammHyto KHoMKy MCTOUHUK, 4TOObI BbIOPATb KaHa, NOAKAOUYEHHbIN
K IMHUKN curHana MIL-STD-1553.

KaHany nctouHmka MIL-STD-1553 byaeT aBToMaTUYECKM NPUCBOEHA METKa.

6 HaxXmuTe KHOMKY BO3BpaTa Ha YPOBEHb BBEPX @ , UTOObI BEPHYTLCA B MEHIO
noc/nef0BaTe/IbHOro AeKOAMPOBaHMA.

7 HaxkmuTe NporpammHyto KHOMKY ABTOHACTPOIKa A7 BbINOJHEHWSA CAeAyOLIMX
NEeNCcTBUN:

YCTaHOBKM A5 KoaddULMEHTa 3aTyXxaHNA NPOOHMKA KaHana BXOAHOMO MCTOYHMKA
3HavyeHna 10:1;

YCTaHOBKM A/19 BEPXHETO U HUMKHETO MOPOroB 3HaYEHMUs HaNpPAXeHUs, paBHOro
+1/3 peneHun, Ha OCHOBE TeKyLL,ero ycTaHOBAEHHOTO 3HaveHuns B/aen;

BbIKHO4YEHNA NOAaBEHUNA WYyMa NPKn 3anycCcke,

BK/IIO4YEHMA NOC/eA0BaTE/IbHOTO AEKOAMNPOBAHNA,
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YyCTaHOBKM ThNa 3anycka MIL-1553.

8 Ecnv BepxHee 1 HUKHee NoporoBble 3HaYeHWA HAaCTPOEHbl HENPaBM/IbHO C MOMOLLbIO
bYHKLUMM ABTOHACTPOMKA, HAXKMUTE NPOrPAMMHYIO KHOMKY CUrHaAbI, YTOObI
BEPHYTbLCA B MeHto curHanos MIL-STD-1553. 3aTem BbinoNHUTE Creaytowme
NencTBns.

HaxmunTe nporpammHyto KHOMKy BepXHuUiA nopor 1 NnoBepHUTe pyyKy BBOAaA,
4yTObbI BbIOPATL BEPXHWI MOPOTOBbIM YPOBEHb HAaNPAXKEHUS CUTHaMa 3amnycKa.

HaxmunTe nporpammHyto KHOMKy HUMKHMIA nopor 1 NoBepHUTE PYYKy BBOAa,
YTO6bI BbIOPATL HUMKHMWIM NOPOrOBbIA YPOBEHb HAMPAKEHWA CUTHaNa 3amnycKa.

MoporoBble YPOBHM HaMpPAXEHUs MCMNOb3YIOTCA NPU AeKOAMPOBaHWM, U Koraa Ans
BbIOPAHHOrO C/10Ta NOCAeA0BaTE/IbHOMO AEKOAMPOBaHNA OyAeT HaCTPOEeH TWN
3amycKa, OHW CTaHyT YPOBHAMM 3armycKa.

3anyck no MIL-STD-1553

Y7106bI HacTPOUTL OcuMANOrPad ANa noaydeHua curHana MIL-STD-1553, cm. pasaen
“Hactpolika curHanos MIL-STD-1553" Ha cTpaHuue 472.

HacTpoika 3anycka MIL-STD-1553

1 HaxkmuTe [Trigger] 3anyck.

2 HaxKMuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", 3aTem NoBepHUTE PyYKy
BBO/A, UTODObLI BbIOPaTh NocnegoBaTebHbIn coT (MocieaosaTesnbH. 1 nam
MocnenosaTesibH. 2), Ha KOTOPOM BbINONHAETCA AEKOAMPOBAHWE CUTHANA
MIL-STD-1553.

3 HaxXmuTe NporpammHyto KHOMKy 3anyck, 3aTem C MOMOLLbIO Py4KM BBOAA BbibepuTe
ycnioBMe 3anycka:

Hauano cnoBa gaHHbIX — 3aMyCK BbINONHAETCA NO HaYasly C10Ba AaHHbIX (B KOHUE
aencTeuTebHoro umnynbca Data Sync).

KoHew, cnoBa AaHHbIX — 3aMyCK BbINO/JIHAETCA NO KOHLY CN0Ba AaHHbIX.

Hauano cnoBa KomaHAbI/COCTOAHMA — 3aMYCK BbINOHAETCA MO Havyany C/108a
KOMaH/Abl/COCTOAHMA (B KOHLE AeNCTBMTEeNbHOrO Mmnyabca C/S Sync).

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 473



28 3anyck no MIL-STD-1553/ARINC 429 1 nocnefosatesbHoe AeKoaMpoBaHue

KoHew cnoBa KOMaHAbI/COCTOﬂHMﬂ — 3aMyCK BbIMONHAETCA NO KOHLY C/10Ba
KOMa H,CI,bI/COCTOFIHl/IH.

Apapec yaaneHHOro TepMumHana — 3anyck BbINOAHAETCA, eC/n aZpec YAaNeHHOro
TEPMWMHANA C/I0OBa KOMaH,EI,bI/COCTOﬂHMH coBnadaeT C YKa3daHHbIM 3Ha4YeHNEM.

Mpu BbIBOPE 3TOrO 3HaYEHWA CTAHOBUTCA AOCTYMHOM NporpamMmmHasn KHonka RTA, ¢
NMOMOLLbIO KOTOPOM MOXKHO BbIOPATh WeCTHaALaTePUYHOE 3HaUeHMe aapeca
yaaneHHoro TepmuHana (Remote Terminal Address, RTA), no kotopomy byaeT
OCyLecTBAATLCA 3anycK. Mpu BbiIbope 0xXX (6e3pa3nnyHoe cocToAaHMe) 3anycK
ocupunnorpada nponsonaet no ntobomy RTA.

Appec yaaneHHoro tfepmuHana + 11 6ut — 3anyck BbinosiHAeTca, ecan RTA 1
ocTanbHble 11 6UT COOTBETCTBYIOT 3aLaHHbBIM KPUTEPUAM.

Mpwu Bbl60pe 3TOr0 3Ha4YeHMA CTaHOBATCA AOCTYNHbI caeayouwme nporpamMmHbie
KHOMKW:

C nomolLbto NporpammHoi KHonku RTA MOXKHO BbIOGpaTh WeCTHaaUaTepnuiHoe
3HaYeHWe agpeca yaAaneHHOro TepMMUHana.

C NoOMOLLb0 MPOrpaMmMHON KHOMKK Bp. nep. 6UTa MOXXHO BbIGPaTh NOA0KeHMe
BpemeHu buta.

C nomoLbio NporpaMmHom KHonkn 0 1 X MOXKHO YCTaHOBMUTL A1A NapaMeTpa
NnosioXKeHna BpemeHu 6uta 3HadyeHua 1, 0 unum X (6espasnnyHoe cocTonHue).

OLU. KOHTP. YeTH. — 3aMyCK BbIMONHAETCA, €C/M (HeYeTHbIN) BUT KOHTPOAA
YEeTHOCTU ABNAETCA HeMpPaBUIbHbIM A1A JAaHHbIX B C/IOBE.

OwmnbKa Sync — 3amnycK BbINOJHAETCA, CAN HaNOeH HeAoNyCTUMBIN UMY AbC
CUHXPOHMU3ALMN.

OwmnbKa Koga "MaHuectep" — 3anycK BbINOJHAETCA NPU OBHAPYKEHMUM OLNOKM
MaHYeCTePCKOro KOAMPOBaHMS.

Ona nonyyeHuna nHpopmaumm o gekoanposaHumn MIL-STD-1553 cm. pasagen
“MocnepoBaTtenbHoe aekoguposaHne MIL-STD-1553" Ha cTpaHuue 474.

[locnenoBaTesibHoOe AekoampoBaHme MIL-STD-1553

YT106bI HacTPOUTL OcumManorpad a4na noaydyeHma curHanos MIL-STD-1553, cm. pasgen
“HacTpolika curHanos MIL-STD-1553" Ha cTpaHuue 472.
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CeefeHuA o HacTpomke 3anycka MIL-STD-1553 cm. B pasgene “3anyck no
MIL-STD-1553" Ha cTpaHuue 473.

HacTpoika cepuiiHoro gekoanposaHua MIL-STD-1553

1 HaxkmuTe kHonMKy [Serial] MocneaoBaTenbH., 4TOOLI BOWTU B MEHIO
noC/e10BaTe/IbHOr0 1EeKOANPOBaHMS.

Mento "MocnegoeatensHoe fekognpoeanme”

CHrHane! Oc ] MueTurr

ABTOHACTPORKA
e F % »

2 C nomollbto NporpammHoM KHOMKY OCHOBaHMeE MOXKHO BbIBPaThb
WecTHaAUATEPUYHbIN UM ABOWYHbIN GOpMaT NpeacTaBAeHNA A4eKOAMPOBAHHbIX
OaHHbIX.

370T 633086l NapameTp UCNOb3yeTca Ana oTobpaxkeHus agpeca yaaneHHoro
TEPMMHaANa M AaHHbIX B CTPOKE AeKoamposaHusa v B Lister.

3 Ec/nv cTpoKa AeKoampoBaHMs He oTobpaxaeTca Ha Aucnaee, 414 ee BKAYEHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

4 Ecav ocumnnorpad octaHoBeH, ana cbopa v AeKOAMPOBaHUA AaHHbIX HaXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ona 6onee yaobHOro nepemelLleHna Mexay AeKOAMPOBAHHBIMU AaHHBIMU MOXKHO
MCNo/1b30BaTb OKHO MacwTab no ropnMsoHTanu.

Cm. Takke  * “UHTepnpeTtaums gekoamposBaHusa MIL-STD-1553" Ha cTpaHumue 475
e “UHTepnpeTaumsa gaHHbix MIL-STD-1553 B Lister" Ha cTpaHuue 477
¢ “Nounck gaHHbIx MIL-STD-1553 B Lister" Ha cTpaHuue 478

NHTepnpeTauma aekoampoBaHma MIL-STD-1553

[na oTobparkeHnsa pesynbTaToB NOC/AeA0BaTeIbHOMO AEKOAMPOBAHNA BKAOUNTE
nocnefoBaTesibHoe AekoaMpoBaHue n Haxmute [Run] Myck nnu [Single]
OAHOKpaTHbI 3anycK.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 475



28 3anyck no MIL-STD-1553/ARINC 429 1 nocnefosatesbHoe AeKoaMpoBaHue

476

JIMCTHHE

5

PesynbTaTbl AekoanposaHma MIL-STD-1553 nmetoT cneayrowme LBETOBbIE
0603HaYeHus:

[ekoampoBaHHble AaHHble KOMaHAbl U COCTOAHMA 0H603HaYeHbl 3e/1eHbIM; CHaYana
oTobpaskaeTcs agpec yaaneHHoro TepmuHana (5 but gaHHbix), 3atem Tekct "C/S:",
nocsae KOTOPOro yKasbiBaeTCs 3HaYeHue ocTaslumxcs 11 6uT cnosa
KOMaH/bl/coCTOAHMA.

[exoampoBaHHble AaHHble CI0BA AaHHbIX 0603HaYeHbl 6esbim; nepes sTUMK
OaHHbIMK cTomT "D:".

TEKCT AeKOAMPOBAHUA A4/19 CI0B KOMaH/bl/COCTOAHMA UAW AAHHbIX C OLLIMOKON
KOHTPO/IA YETHOCTM OTOBpaXKaeTca KPacHbIM, a He 3e/1eHbIM UK Besbim.

Owmnbkm CUHX 0603HavatoTea cnosom "CHHX" B KpacHbIX yra0BbIX CKOBKaX.

OWKnBKM MmaHYecTepcKoro KoamposaHus obosHavatotcs cnosom "MAHY" B cuHMX
YrN0BbIX CKOBKax (CMHMIA BMECTO KPacHOro, MOCKO/IbKY C/IOBO HAa4YMHAI0Ch C
A0MYCTUMOTO MMMY/IbCa CUHXPOHM3ALMK).
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NHTepnpeTauma aaHHbix MIL-STD-1553 B Lister

Tun cnoea

FaHHele CILUKBRY

—148.0u=s Data 1020
-128.0us Data asoo0
-108.0us Data aooo
01 Cwd/Scatus  [3C4
4. 104us
30.97us 0z Crod/ 3tatus (000
Data

Kpome ctaHaapTHoro ctonbua "Bpems" B Tabnmue Lister MIL-STD-1553 Tak:ke
oTobpakatoTcs caeaytoLme cTonbubl:

e RTA — oTObBpakaeTcs agpec yaaseHHOro TepMmHana 418 C1I0B KOMaH4bl/CoCTOAHMS,
ONA CNOB AaHHbIX 0603HAYEHWe OTCYTCTBYET.

e Tun cnosa—"KmH/cocT" A8 CNOB KOMaHAbl/cOCTOAHMA, "[JaHHble" 419 CNOB AaHHbIX.
LiBeT doHa 0B KOMaHAbl/COCTOAHMA — 3e/1eHbll, COBMNAAAOLLMI C LIBETOM TEKCTA
[EeKOAMPOBaHMA.

¢ JlaHHble — 11 6uT nocne RTA ans cnos KOMaHAbl/COCTOAHUS nnn 16 6UT cnosa
LAHHbIX.

e OwmnbKM — COOTBETCTBYIOLLAA OWMOKA MMMYIbCa CUHXPOHMU3ALIMM, KOHTPOA
YEeTHOCTU UM MaHYecTepPCKOro KoaMpoBaHua. a1a 06o3Ha4YeHna omnbKm
MCNONb3YEeTCA KPaCcHbIM LBEeT GpoHa.

NcKaxeHHble faHHble BbIAENAOTCA PO30BbIM. KOraa ato nponcxoanT, cneayet 3a4aTb
Aana BDEMEHVI/,CI,QHEHMﬂ Pa3BEPTKM MEHbLUEE 3Ha4YeEHNE N CHOBa 3anyCTUTb nNpouecc.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 477



28 3anyck no MIL-STD-1553/ARINC 429 1 nocnefosatesbHoe AeKoaMpoBaHue

lMounck aaHHbIXx MIL-STD-1553 B Lister

®yHKUMA NOUCKa ocumanorpada No3BOAAET UCKATb (M OTMeYaTb) B CNMcKe Lister AaHHble
MIL-STD-1553 onpegeneHHoro tmna. na nepemelLeHna no OTMeYeHHbIM CTPOKaM
MOXHO 1cnonb3oBaTh KHOMKy [Navigate] HaBuraumna n snemeHTbl ynpasaeHus.

1 Bbibpas MIL-STD-1553 B kKayecTBe pexkiMma nocaeaoBaTe1bHOro AeKoAnpoBaHms,
HaxmuTe KHonky [Search] Mowuck.

2 HaskmuTe NporpammHyto KHOMKY MOKUCK B MEHIO MOUCKa, 3aTeM MOBEPHUTE PYUKY
BBOAA, YTOHbI BbIBPaThL NocNeaoBaTeNbHbIN cnoT (MocnenosatensH. 1 nam
MocneaosaTesibH. 2), Ha KOTOPOM BbINOJHAETCA AEKOAMPOBaHMNE CUTHaNa
MIL-STD-1553.

3 HaxmwuTe KHOMKy MOMUCK 1 BbibepuTe caeaytolume napameTpbl:

Hauano cnoBa gaHHbIX — MOUCK Hayana CI0Ba AAHHbIX (B KOHUE AeMCTBUTENBHOTO
mmnynbca Data Sync).

Hauyano cnoBa KOMaHAb!/COCTOAHUA — NMOMCK Havasa C/1I0Ba KOMaH/bl/COCTOAHMA
(B KOHUE mencTeuTENbHOTO UMNyabca C/S Sync).

AApec yAaNeHHOro TepMUHANA — NMOMCK CI0BA KOMaHAbI/COCTOAHUSA, 3HaYeHNe
RTA KOTOpOro coBnagaeT C yKasaHHbIM 3HaYeHMeM. 3Ha4yeHue yKasbiBaeTca B
WwecTHaauaTepnyHom popmare.

Mpu BbIGOPE 3TOr0 3HAYEHMA CTAHOBUTCA AOCTYNHOM NporpammHasn kHomka RTA, ¢
MOMOLLbIO KOTOPOW MOXKHO BbIOpaTh WecTHaaLaTepuyHoe 3HaYeH e agpeca
yAaNeHHOro TepMMHana, No KOTopomy ByaeT OCyLLeCTBAATLCA MOUCK.

Appec yaaneHHoro TepmuHana + 11 6ut — nomnck RTA 1 octanbHbix 11 61TOB,
KOTOpble COOTBETCTBYIOT 3a4aHHbIM KPUTEPUAM.
Mpw BbIGOPE 3TOrO 3HAYEHMA CTAHOBATCA AOCTYMHbI CleAYIOWME NPOrpaMMHble

KHOMKW:

C nomolLbto NporpammHoi KHomnkn RTA MOXXHO BblIbpaThb LecTHaAUaTepuyHoe
3HauyeHuWe aapeca yAaleHHOro TepMUHana.

C NoOMOLLb0 MPOrpaMMHOM KHOMKKM Bp. nep. 6UTa MOXXHO BbIGPaTh NOA0KEHME
BpemeHu buta.

C nomolbio NporpaMmHom KHonkn 0 1 X MOXKHO YCTaHOBMUTL A1A NapaMeTpa
NnosfioXKeHna BpemeHu 6uta 3HadeHua 1, 0 unum X (6espasnnyHoe cocTonHue).

Ow. KOHTP. YeTH. — NOUNCK (HEQETHbIX) out KOHTPO/1A HETHOCTU, KOTOPbIE
ABNAKOTCA HEMPABU/IbHBIMU A/1A AAdHHbBIX B C/10BE.

OwunbKa Sync — nomnck HeaoNyCTMMbIX UMMYNbCOB CUHXPOHM3ALMK.

OwmnbKa Koga "MaHuectep" — NOUCK OLWMBOK MaHYeCTEPCKOro KOAMPOBAHMA.
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LJononHuTensHble cBeAEeHWA O MOMCKe AaHHbIX CM. B pa3aene “lMouck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTesnbHble cBeaeHus 06 Mcnonb3oBaHMK KHoMKK [Navigate] HaBurauma 1
3/1eMeHTax ynpasaeHus cM. B pasgesne “Hasurayma no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.

HacTtpomnka curHanos ARINC 429

Mpw HacTpoliKe CHavana HeobXoAMMO NOAKAYUTL ocumanorpad K curHany ARINC 429
C MOMOLLBIO aKTUBHOTO AnddepeHLManbHoro NpobHmKa (pekomeHayetcsa Keysight
N2791A), a 3aTemM B MEHIO CUTHANOB YKa3aTb UCTOYHMK CUTHANE, BEPXHUI U HUMKHUIA
NOpOroBble YPOBHM HanNpAXeHMA 3anycka, CKOPOCTb Nepesayn cMrHana U TMn curHana.

YT106bI HacTPOUTL Ocumanorpad ana nonydeHma curHanos ARINC 429, BbinoaHUTe
cnefyoume AencTemA.
1 HaxmuTe KHOMKy [Serial] MocnepaoBaTenbH.

2 HaxmuTe nporpaMmmHyto KHomky MocnepoBaTenbH., C MOMOLLBIO PYYKM BBOAA
BbibepuTe Hy»HbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY0 KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

3 HaXXmuTe NporpammHyto KHOMKy PeXKum v BbibepuTe pexkum AeKoaMpoBaHua
ARINC 429.

4 Haxmute NporpaMmHyto KHONKy CUrHanabl, 4TOObI OTKPbITE MEHIO CUTHAN0B
ARINC 429.

5 Haxkmute UCTOUHUK, 3aTem BbibepuTe KaHan ana curHana ARINC 429.

KaHany ncrtounnka ARINC 429 byneTt aBToMaTUYECKM NPUCBOEHA METKa.

6 HaxmuTe NporpammHyto KHOMKy CKOPOCTb, YTOObI OTKPbLITb MEHIO CKOPOCTEN
ARINC 4209.
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7 B meHto ckopocTteit ARINC429 HaxmumTe NporpaMmHyto KHonKy CKOPOCTb U1 yKaxuTe
CKopoCTb nepedaym curHana ARINC 429.

Bbicokas: 100 KbuTt/c.
Huskaa: 12,5 Kéut/c.

3a4aHo nonb3oBaTeNem: HaxXMUTe NPOrpammHyro KHOMKY Moab3oB. CKOPOCTb 1
BBeJuTe No/1Ib30BaTe/IbCKOE 3HavYeHWe CKOPOCTH.

8 HaxkmuTe KHOMKY BO3BpaTa Ha YPOBEHbL BBEPX @ , UTOObl BEPHYTLCA B MEHIO
curHanos ARINC 429.

9 HaxmuTe NporpammHyto KHOMKY Tun curHana 1 ykaxute tmn cmrHana ARINC 429.
CTpokKa A (HeMHBEPTUPOBAHHDIA).
CTpoKa B (MHBepTUpOBaHHbIN).
AunddepeHumanbHblii (A-B).

10 HaxXmuTe nporpammHyto KHOMKy ABTOHACTPOMKa, YTOObl aBTOMATUYECKN HAaCTPOUTb
cefyrolme napameTpbl 4eKOAMPOBaHNA 1 3anycKa no curHanam ARINC 429.

BepxHuit nopor 3anycka: 3.0 B.

HuHWI nopor 3anycka: -3.0 B.
MNopasneHune wyma: Boik.

3aTyxaHue npobHumKa: 10.0.

BepTuKanbHan wkana: 4 B/agen.
MNocnenoBaTenbHOE AeKOAMPOBaHME: BK.
OcHoBaHMKe: WecTHaau,

®opmart cnosa: MeTka/SDI/daHHble/SSM.
3anycK: akTMBHAA NocneAoBaTe/IbHadA LWKHA.
PeXum 3anycKa: Hayano CcNoBa.

11 Ec/ivt BEPXHUIM U HUMKHMIA MOPOTU HACTPOEHbBI C MOMOLLbI0 GYHKUMM ABTOHACTPOMKa
HenpaBWAbHO, BbINOAHWUTE CAeaytoLiMe AeNCTBUS.

HaKMWTe NporpammHyto KHOMKY BepXHUid nopor 1 nosepHUTe py4YKy BBOA3,
yTObbI BbIGPATL BEPXHMIA MOPOrOBbIM YPOBEHb HANPAXKEHUS CUrHANA 3aMyCKa.

Ha)muTe nporpammHyto KHOMKy HUMKHMIA nopor 1 NoBepHUTE PyYKy BBOAA,
YTOObI BbIOPATL HUMKHMWI NOPOrOBbIN YPOBEHb HAMPAXKEHWA CUTHaNa 3amnycKa.

MoporoBble YPOBHM HaMpPAXEHUs MCMNOb3YIOTCA NPU AeKOANPOBaHWM, U Koraa Ans
BbIOPAHHOrO C/10Ta NOCAeA0BaTEIbHOMO AEKOAMPOBaHNA OyAeT HaCTPOEeH TWN
3aMycKa, OHW CTaHyT YPOBHAMM 3arycKa.
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3anyck no ARINC 429

Y7106bI HacTPOUTL Ocumanorpad ana nonydeHma curHana ARINC 429, cm. pasgen
“Hactporika curHanos ARINC 429" Ha cTpaHuue 479.

[encTBMs nocse HacTPoMKKM ocumanorpada Ha nonydeHue curHana ARINC 429.

1 HaxkmuTe KHoMKy [Trigger] Tpurrep.

2 HakmuTe NporpammHyto KHOMKy TpUrrep B MeHLO 3anycKa, 3aTeM NMOBEPHUTE PYYKRY
BBO/A, 4TOObI BbIOpaTh NocneAoBaTeNbHbIN CNOT (1 UK 2), Ha KOTOPOM BbINOAHAETCA
aAekoamposaHme cmrHana ARINC 429.

3 HakMuTe nporpammHyto KHornKy Tpurrep: 1 NOBEPHUTE PyUKy BBOAA, YTODbLI BbIOPATh
04HO 13 YCNOBMI 3anycKa.

Hauano cnoBa — 3anyck no Havasy ci08a.
KoHew, cnoBa — 3anyck no KoHLy C/loBa.
MeTKa — 3anycK Mo yKasaHHOMY 3HaYEeHMIO METKM.

MertKa + 6UTbl — 3anycK No MeTKe U APYrMm NOSAM C10Ba B COOTBETCTBMM C
YKa3aHMaMM.

Aunana3soH meTKM — 3anycK no Cﬂeﬂ,y}OLLl,eVI METKE B N\MH./MaKC. AnanasoHe.

OwunbKa KOHTPO/1A YeTHOCTU — 3aMnyCK No CN10BaM C olwmnbKoM KOHTPO/1A
YEeTHOCTU.

OwunbKa B cnoBe — 3aryCK Mo OWMbKe KOAMPOBaHMA BHYTPK C/IOBA.
OwunbKa B UHTEPBaAie — 3aMyCcK Mo OWMOKE NPONyCcKa MeXay COBaMM.

OwwnbKa B cnose nam MHTepBane — 3anyck No owmnbke c1oBa 1AM No owmnbke
nponycka.

Bce owmnM6KM — 3amnycK no /0601 13 NepedncieHHblX Bbille oWnboK.

Bce 6uTbl (rnaskoBana) — 3anyck no ftobomy BUTY, KOTOpPbLI BCAEACTBME 3TOTO
o0bpasyeT rnasKkoBylo AMarpammy.

Bce 6uTbl 0 — 3anyck no ntobomy 6UTy C HysIEBbIM 3HAYEHNEM.
Bce 6uTbl 1 — 3anyck no Atob6omy 6UTY Co 3HaYEHNEM eMHULbI.

4 Mpu Bbibope ycnosma MeTka namn MeTka + 6UTbI C MOMOLLIbIO MPOrPaMMHON KHOMKM
MeTKa yKaxunTe 3Ha4eHne MeTKU.
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3HaYeHMn MeToK Bceraa oTobpaxatoTcs B BOCbMepnyHom dopmare.

Mpu BbIGOpE ycnosus MeTKa + 6BUTbI C MOMOLLbIO NPOTPaMMHON KHOMKM U NOAMEH!O
BUTbI yKaXXuTe 3HaYeHns BUTOB.

HakmMuTe nporpammuble KHOMNKK AaH., SSM n/unn SSM v seeaunTe 3HaueHusa 0, 1 nau
X (6e3pasnmMyHoe CoCTOAHME) C MOMOLLBIO AMANOTOBOr0 OKHA ABOMYHOWN KNaBMaTypbl.

3HaueHua SDI unamn SSM moryT 6biTb HEAOCTYMHbI B 3aBUCMMOCTU OT BbIBPAaHHOIO
dopmaTa cnoBa B MeEHIO NOCNeA0BaTENbHOIO AEKOANPOBAHMA.

Mpu Bbibope ycnosua AinanasoH MeTKU C NOMOLLIO NPOrPamMMHbIX KHOMOK MeTok
MUH. 1 MeTOK MaKC. YKa)KMTe KOHeYHble 3Ha4YeHMA AManasoHa.

3Ha4YeHMA MeTOK Bceraa OTO6pa)'Ka}'OTCﬂ B BOCbMEPNYHOM d)op/v\aTe.

[na 6onee ynobHOro nepemelleHna Mexay AeKOAMPOBaAHHbIMU AaHHBIMU MOXHO
MCnoab30BaTh pexkum MacwTab.

CsefeHuAa o nocnegosaTtenbHom gekoanposaHnm ARINC 429 cm. B pasgene
“MocneposaTenbHoe aekoauposaHune ARINC 429" Ha cTpaHuue 482.

[NlocnenoBaTenibHoe AekoampoaHme ARINC 429

482

YT106bI HacTPOUTL OcuManorpad ana nonydeHma curHanos ARINC 429, cm. pasaen
“Hactpolika curHanos ARINC 429" Ha cTpaHuue 479.

[na HacTpoiku 3anycka no ARINC 429 cm. pasgen “3anyck no ARINC 429" Ha
CTpaHuue 481.

Hactpoiika nocnegosatenbHoro gekoanposarma ARINC 429

1 HaxkmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO

nocnefoBaTeIbHOro AEKOANMPOBAHMA.
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CHrHane! JMeTHHR

5

2 C nomolbto NporpammHoin KHomnku HacTpoiiku BoinaunTe B NOAMEHIO, B KOTOPOM C
NMOMOLLLbIO MPOrPamMMHOM KHOMKKM OCHOBaHKUe BbibepuTe LecTHaAUATEPUYHBIA UK
ABOWMYHBIN GOpMaT NpeacTaBAeHUA AeKOANPOBAHHbIX AAHHBbIX.

3T10T 62308BbIV NAPAMETP MCNOb3YETCA A8 OTOOPaXKeHUA OaHHbIX B CTPOKE
LEeKoaAMpoBaHMA U B Lister.

3HayYeHNA MeTOoK Bcersa oTobparkaoTCA B BOCbMepPUYHOM hopmaTe; 3HaueHMA SSM 1
SDI Bcerga otobparkatoTcsa B 4BOMYHOM dopmarTe.

3 HakmuTe nporpammHyto KHoMKy Popmat cnoBa v yKkaskuTe GopmaT AeKoAMPOBaHMA
C/0B:

Mertka/SDI/faHHble/SSM:
MeTka — 8 buT.
SDI =2 6uTa.
[aHHble — 19 6uT.
SSM -2 buTa.

Mertka/[aHHble/SSM:
MeTka — 8 buT.
[aHHble — 21 6uT.
SSM - 2 6uTa.

Mertka/[aHHble:
MeTka — 8 buT.
JaHHble — 23 6uTa.

4 Ecnu CTpOKa AeKoAMPOBaHMA He OTODpaXKaeTcs Ha AuCnaee, 419 ee BKAYeHUn
HaXXmuTe KHonKy [Serial] MocneaoBaTenbH.

5 Ecav ocunnnorpad ocTaHoOB/EH, 414 c6opa M AeKOAUPOBAHUA AAHHbIX HAXKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOrO 3amnycKa, TO, BO3MOXHO, CUTHan
ARINC 429 HacTonbKo mea/ieHHbIN, YTO MPOUCXOAUT aBTO3anycK ocumnnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKMuTe NPOrpaMmmHyto
KHOMKY PeXum, utobbl USMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.
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484

CM. TaKkxe

[na 6onee yaobHOro nepemeLLeHna MexKay AeKOAMPOBaHHbIMM AaHHBIMU MOXHO
MCMo/ab30BaTh OKHO MacwTtab no ropMsoHTanu.

e “UHTtepnpeTtauma aekogmposaHua ARINC 429" Ha cTpaHuue 484
e “Cymmupytouiee yctpoictso ARINC 429" Ha cTpaHuue 485

e “UHTepnpetaumnsa gaHHbix ARINC 429 B Lister" Ha cTpaHuue 486
e “MNowuck gaHHbix ARINC 429 B Lister" Ha cTpaHuLe 486

NHTepnpeTaumna aekoamposaHma ARINC 429

NuecTHHR

TRTITLT

LI O N L AR AR RNl IR LR LT ot

CHrHanel H cn. JMCTHHE

- -

B 3aBMCMMOCTM OT BbIOpaHHOro popmaTa AeKOAMPOBaHWA CNOB AR Pe3ynbTaTos
nexkoamposaHus ARINC 429 ncnonb3ytoTcs cneytoline LBeToBble 0603HaYeHua:

e ®dopmart gekoamnposaHua MeTka/SDI/daHHble/SSM:
MeTKa (»kenTbii) (8 6UT) — oToHpPaKaeTca B BOCbMEPUYHOM popmaTe.
SDI (cuHuit) (2 6uta) — oToBpaskaeTca B ABOMYHOM dpopmarTe.

[aHHble (6enblit, KpacHbI NPK OWMBKe KOHTPOAA YeTHocTH) (19 6uT) —
oTobparkaerca B COOTBETCTBMM C BbIBPaHHbIM 3HaYEHMEM OCHOBAHMS.

SSM (3eneHsbiin) (2 6uta) — oTobpakaeTcs B ABOMYHOM dopmaTe.

e ®dopmar gekoamposaHua MeTka/daHHble/SSM:
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MeTKa (kenTbilt) (8 6UT) — oToHpakaeTca B BOCbMEPUYHOM popmaTe.

OaHHble (6enblit, KpacHbI NPK OLWMOKe KOHTPOAA YeTHocTH) (21 6uT) —
0TODPaANKaeTCs B COOTBETCTBMM C BbIOPAHHbLIM 3HaYEHMEM OCHOBaHMA.

SSM (3eneHbiin) (2 6buta) — oTobpaxaeTcs B ABOMYHOM dopmaTe.

e ®dopmart gekoamnposaHuna MeTka/daHHble:
MeTKa (kenTbilt) (8 6UT) — oToHpakaeTca B BOCbMEPUYHOM dpopmaTe.
[aHHble (benbli, KpacHbI NPKU OWMBKe KOHTPOAA YeTHOCTK) (23 buTa) —

0T06pa>KaeTc;| B COOTBETCTBUN C Bbl6paHHbIM 3Ha4YyeHnem OCHOBaHWMA.

BUTbl METKM OTODParKAOTCA B TOM »Ke MOPs/KE, B KAKOM OHM Bblv NoayyeHbl. MNona
B6uTOB AaHHbIX, SSM 1 SDI oTobparkatoTca B NOPSAAKE NONYYEHNUS, HO BUTbI BHYTPU 3TUX
nosiei otobpaxkatoTcsa B nopaake, obpaTHOM NopsAAKY NoAyYeHUA. MHbIMUM CIOBaMM,
nonsa BUTOB, KpOMe MeTKM, oTobpakatoTca B popmate cnosa ARINC 429, a 6uTbI B 3TUX
nosiAx oTobpaxkatoTca B NopsaKe, 0OpaTHOM NopAAKy nepeaayn.

Cymmumpytoutee yctponctao ARINC 429

Cymmupytolee yctporcteo ARINC 429 namepsieT oblige YMCa0 C0B U OLLIMOOK
ARINC 429.

Muetunr

et

CymmupytolLiee yYCTPOMCTBO paboTaeT MOCTOAHHO (CYMTan cnosa M oWnbKK), n ero
nokasaHuMa 0TobparkatoTca, NOKa BbINOAHAETCS AekoanmpoBaHue aaHHbIx ARINC 429.
CymmupytolLiee YCTPOMCTBO BbIMOMHAET pacyeTbl, AaxKe ecan ocuunnorpad octaHoBAEH
(cbop OaHHbIX He BeaeTCs).

HakaTue kHonku [Run/Stop] Myck/cTon He BAMAEGT Ha CyMMUPYIOLLEE YCTPOMCTBO.
Mpu 3aN0AHEHMM NAaMATU Ha cYeTYnKe oTobparkaeTca coobuieHne MEPEMONHEHUE.

YT106bl OOHYNNTb 3HAYEHWA CHETYMKOB, JOCTATOYHO HAXKaTb NPOrPAMMHYIO KHOMKY
C6poc cuetunkos ARINC 429 B meHto AeKkoaMpoBaHNA HacTpouKu.
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NHTepnpeTtauma aaHHbix ARINC 429 B Lister

Cron 429 1"

Kromm

Hanneie

Kpome ctaHaapTHoro ctonbua "Bpems" B Tabnmue Lister ARINC 429 Takke
oTobpakatloTcs caeaytoLLme cTonbubl:

e MeTKa — 3Ha4yeHue 5-6UTHOM MeTKM B BOCbMepMYHOM dopmaTe.
¢ SDI —3HayeHuMs BUTOB (BKAOUYEHHbIX B GOPMAT AEKOAMPOBAHUS CMOB).

° ,ﬂaHHbIe — 3Ha4YeHne AaHHbIX B ABONYHOM UK WEeCTHaAUaTEPUHHOM d)opl\/\aTe B
COOTBETCTBMM C YCTAaHOB/IEHHbIM OCHOBAHMEM.

e SSM — 3HauyeHua BUT (BKAOYEHHbIX B dOpMaT AeKoANPOBaHMA CMOB).

e OWKNBKM — BblAENAOTCA KpacHbIM. OLMOKM MOTyT BbITh CAEAYOWMX TUMOB: OWKUBKK
KOHTPO/I YETHOCTM, OLWIMOKM COB MK OLIMOKM NPOMYCKOB.

MICKa)keHHble JaHHble BblAeNATCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3a4aThb
019 BpeMeHU/aeneHnsa pa3BepTkM MeHbliee 3HaYeHne M CHoBa 3anyCTUTb NpoLecc.

Mounck gaHHbix ARINC 429 B Lister

®yHKUMA MOUCKa ocumaaorpada No3BOASET MCKaTb (M OTMeYaTb) B CNMcKe Lister AaHHble
ARINC 429 onpeaeneHHoro Tuna. [1nsa nepemeLleHmsa No OTMEYEHHbIM CTPOKAM MOXKHO
Mcnosib3oBaTh KHoMKy [Navigate] HaBurauma v anemeHTbl ynpasaeHus.
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1 Bbibpas ARINC 429 B KauyecTBe perkMma Nocae10BaTeIbHOIO AEKOAMPOBaHMS,
HaXXmuTe KHomKy [Search] Mowuck.

2 HaxkmuTe nporpammHuyto KHonky Mouck B meHto "Mounck", 3aTem NoBepHUTE PyUKy
BBO/A, YTODObI BbIOPATh NocneoBaTebHbl cnoT (MocnegoBaTesnbH. 1 nam
MocnenoBaTenbH. 2), Ha KOTOPOM BbINOHAETCA AeKoaMpoBaHue curHana ARINC 429.

3 Haxkmute kHonKy MouckK 1 BbibepuTe cneaytowme napameTpsbi:

MeTKa — NOMCK N0 YKa3aHHOMY 3HAYEHMIO METKM.

3Ha4yeHMA MeTOK Bceraa oTobpaxaloTcs B BOCbMepMYHOM dopmaTe.

MeTKa + 6UTbl — NOMCK NO METKE U APYrMM NOAAM COBa B COOTBETCTBUM C
BbIOPaHHbIMM NapameTpamm.

Ou. KOHTP. YeTH. — MOUCK MO C/I0BaM C OLIMOKOM KOHTPO/IA YETHOCTHU.
OwunbKa B cnose — NMOMUCK MO OLIMBKE KOAMPOBaHMSA BHYTPM CI0Ba.
OwwnbKa B UHTEPBAJIe — MOMCK MO OWMBKe NPONyCKa MeXay C/I0BaMM.

OwwnbKa B cnoBe Mam MHTepBane — NOUCK No olnbke cnosa Uan No ownbke
nponycka.

Bce owmn6KKM — nounck no ntoboi 13 nepeynciieHHbIx Bbillie oNBOK.

JononHuTebHbIe CBEAEHMNS O NMOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBefeHna 06 Mcnonb3oBaHMK KHonku [Navigate] HaBurauusa 1
3/1IEMEHTax ynpasaeHMsa CM. B pasgesne “HaBuraums no BpemMeHHoM passepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

29 3anyck no SENT v
nocnegoBaTeibHOe
nekoampoBaHme

HacTpoiika curHanos SENT / 489
3anyck no curHany SENT / 494
MocnepoBatenbHoe gekoaupoBaHue SENT / 497

[na 3anycka no SENT (Mepeaaya nonybaiToB oAHOro GpoHTa) M NocienoBaTeIbHOro
neKkoamnposaHua TpebyeTtca nmueH3sna DSOXT3SENSOR.

HacTtpoika curHanos SENT

YT106bI HacTPOUTL OocuMANorpad Ana nonydeHmsa curHanos SENT, BbinonHUTE
cneayrouime AencTema.

1 MogakntoymTe KaHan ocumnnorpada K UCTOYHUKY CUrHaNa TECTUPYEMOTO YCTPOMCTBA.

MOHO MCMNO/b30BaTb aHA/I0r0BbIe UAN LUMPPOBbIE KaHasbl.
2 HaxkmuTe KHonMKy [Serial] NochepoBatenbH.

3 HaxmuTe nporpammHyto kHonky MocnepoBaTenbH., C MOMOLLBIO PYYKW BBOAA
BbibepuTe Hy»HbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY0 KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

4 HaxMmuTe NporpaMmHyto KHOMKy Pexum un Bbibepute peskmm SENT.

HaxKMuTe nporpammHyto KHOMKY MCTOUHMK, 4TODObI OTKPLITh MeHto "McTouHMK SENT".

KEYSIGHT

TECHNOLOGIES
489
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a Haxmute nporpaMmHyto KHonKy MCTOUHUK 1 MoBepHUTE pydKy BBOAA, YTOObI
BbIOpaTb KaHaN ANs CUrHana.

b HaxmmTe nporpammuyto KHomnky Mopor, 3aTem ¢ NOMOLLbIO Py4KM BBOAA
BbiOEPUTE YPOBEHb NOPOTOBOI0 HAMPAKEHMS CUTHaNa.

MopOorosblit ypoBEHb HaMPANKEHWA MCMOb3YETCA NPU AEKOAMPOBAHMM, M OH
MCMO/b3YEeTCA B KaYecTse YPOBHA 3arnycka, Koraa [/1a 8bibpaHHOro c1oTa
NoC/e10BaTe/IbHOrO AEKOAMPOBaHMA YCTaHOB/IEH TUM 3arycKa
(MocneposaTensH. 1 uau MNocnenosatenbH. 2).

¢ Haxkmute KHOMKy BO3BpaTa Ha YPOBEHb BBEPX , 4TOObl BEPHYTHCA B MEHIO
nocneaosaTesibHOro AekoamposanHma SENT.

6 HaxkmuTe NporpammHyto KHOMKY HacTPOMKa WKHbI, 4TOObI OTKPbITb MEHIO
HACTPOMKM WnHbI SENT.

a HaXmute NporpammHyto KHOMKY [A/IMTeNbHOCTb TaKTa M C MOMOLLbIO PYy4KM BBOAA
(MK cHOBa HaXKMUTE NPOrPaMMHYIO0 KHOMKY M UCMONb3YIMTE ANaN0oroBble OKHa C
OYKBEHHO-LUMGPOBOW KNaBMATYPOI) yKaXKMTE HOMMHA/bHYO NPOAOIKNTENBHOCT
TAKTOBOro MHTEPBana (TakTa).

b HaxmuTe nporpammHyto KHOMKy JLONYCK 1 C NOMOLLbIO PYYKM BBOAA (MM CHOBA
HaXKMUTE NPOrPaMMHYIO KHOMKY M UCMO/b3YMTe AMan0rosble OKHa C
HYKBEHHO-LMPPOBOM KNAaBMATYPOI) YKaKMTE NPOLLEHT A0NYCKa 418 onpeaeneHus
O0MYCTUMOCTU MMMY/bCa CUHXPOHM3ALMW 418 AEKOAMPOBAHMUA AAHHbIX.

Ecnv Bpems M3mepeHns MMNybca CUHXPOHM3ALIMM HAaXOAMTCA B Npeaenax
A0MyCcKa HacTPOMKM HOMMHANbHOMO TAKTOBOTO MHTEPBaNa, AeKoanpoBaHme
BbINOMIHAETCA; B MPOTUBHOM C/ly4ae MMMY/IbC CUHXPOHMU3aLUMM OWNBoYEH U
OaHHble He AeKOAMPYIOTCA.

¢ HaxmuTe nporpaMmmHyto KHOMKY Y1Mcao nony6aiToB 1 C NOMOLLLIO Py4KM BBOAA
(MM cHOBa HaXXMMTE NPOrPaMMHYIO KHOMKY M UCMOAb3YITE AMaNoroBble OKHa C
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HYKBEHHO-LIMbPOBOI KNaBMaTypOI) yKaxKm1Te Yncao noaybanTos B COOOLLEHUM
HbICTPOro KaHana.

d Haxkmute nporpamMmHyto KHoMKy COCTOAHME OXUAAHUA, YTOObI YKa3aTb
COCTOSIHME OXMAaHMA curHana SENT.

e Haxmute nporpammHyto KHonky ®@opmat CRC, uTobbl yKazatb popmat CRC,
KOTOpbI ByAEeT MCMONb30BaTLCA B pacyeTax npaBuabHocTM CRC.

CRC paclumpeHHbIx NocaeA0BaTebHbIX COOBLLEHNIA BCEraa BbIYUCAAETCA B
dopmate 2010, Ho Ans coobuieHMi bBbicTporo KaHana u ana CRC KOPOTKMX
nocnefoBaTeIbHbIX COOBLLEHNI UCNONb3YEeTCsA BbIbpaHHasA HACTPONKa.

f Haxmute nporpammHyto KHomKy MMnynabc naysbl, YTo6bl yKa3aTb Haanumne
MMMNYbCa Nay3bl MexXay cooblieHnaMm bblCTporo KaHana.

MocnepoBatenbHan wrHa SENT 6e3 nmnynbca nays HUMKoraa He H6biBaeT
HEeaKTMBHOW. ITO 03HAYaeT, YTo BO Bpemsa 0Obl4HOM paboTbl B CTPOKe
neKoaMpoBaHUs BbiCTPOro KaHana byaeTt oTobparkaeTca nocaea0BaTe bHbIN
NMOTOK MNAaKeTOB, B KOTOPOM HOBbIM NaKeT HauMHaeT 06pabaTbiBaTbCA, KaK TOBKO
3aKpblBaeTCA NpeablayLumii.

MpY HaAMYMM MMMYAbCa Nay3bl (M BKAOYEHHOM NapameTpe Mmnynbc naysbl),
Bpemsa 6e34elcTBuA 0TobpaKaeTcs Mexay CoOobLEHNAMM.

g HaxXmuTe KHONKY BO3BpaTa Ha YpOBEHb BBEPX , 4TOObl BEPHYTbCA B MEHIO
nocnefoBaTesibHOro AekoanposaHma SENT.

7 HaxkmuTe nporpammHyto KHonKy HacTpoiikK, 4Tobbl OTKPbITh MeHto "HacTpoiiku
SENT".

BErIcTRER

a HaxkmuTe nporpamMmHyto KHOMKY ®opmart coobuieHus, YTobbl BbIbpaTh GopmaT
[OEeKoAMpPOoBaHMA/3amnycKa coobLeHNs.

BbicTpble nonybaiiTbl (Bce) — oTobparkeHne HeobpaboTaHHbIX NepeaaHHbIX
3Ha4YeHuI nosybanTos.

BbicTpble curHanbl — 0T06pa>KeHv1e CnrHanos COO6LJJ,€HMH 6bICTpOFO KaHana.

BbICTPbIi + KOPOTKUIT NOCNeA0BaTENbHbIA — OIHOBPEMEHHOE OTODPaXKeHUe
ObICTPbIX U MeAIeHHbIX COOBLEHMI (KOPOTKMA dopmarT).

BbICTPbIii + pacluMpPeHHbIit NnocaeaoBaTeNbHbIN — OHOBPEMEHHOE
oTobparkeHne BLICTPBLIX U MeAIeHHbIX COOBLWEHWI (paclunMpeHHbIn dopmar).
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KopoTKuii nocneaoBaTtenbHblii — 0TODpaXeHne coobleHnii MeaneHHoro
KaHasa B KOPOTKOM dpopmare.

PaclimnpeHHblii nocnegoBaTenbHbli — 0TobpaXKeHme coobLEHMI MeaIeHHOro
KaHana B paclumpeHHom dopmare.

IT0T BbIGPAHHbIN NapameTp ByAeT UCNOAb30BATLCA KaK NPU AEKOAMPOBAHUM, TaK
M npu 3anycke. Mpu 4eKoAMPOBaHUM NapamMeTp BAUAET Kak Ha MHTepnpeTaLmio
[OaHHbIX CUCTEMOW, TaK M Ha coaep:kumoe oTobpaxeHus. Mpu 3anycke napameTp
BAMSAET Ha HEOOXOAMMOCTb NPABUIbHOM HACTPOMKM annapaTHOro 3anycka no
nocnefoBaTelbHbiM COOBLLEHMAM.

MOXHO yKa3aTb NopAaoK oTobpaxeHna nonybanTos a1s CUrHAA0B COOBLLEHMI
ObICTPOro KaHana (NporpammHasn KHonka bbicTpble curHanbl). HeobpaboTaHHble
nepeaaHHble 3HaYeHua NoaybanToB 0TOBPaXKaOTCA B NOPAAKE NOSYYEHMS.

Ons meaneHHoOro KaHana Ao/mKeH 6biTb BbIbpaH Haaexalmin Gopmat, KOPOTKUIN UK
pacLMpPEHHbIN, A1A NPABUIbHOTO AEKOANPOBAHUA M 3aMnyCKa.

MocnenoBaTenbHble COObLEHMA MeANEHHOMO KaHana Bceraa oTobparkatoTea Tak,
KaK onpeaeneHo B cneundmnkaumm SENT.

b HaxkmuTe nporpammHuyto KHonky OTobpaxkeHue, 4Tobbl BbIOpPaTh dopmat
oTOBparkeHUs, WecTHaAUuATEPUYHDbIN, AECATUYHbIN aBCONOTHbIN MK
"nepepatoyHan dyHKUMA", Ans nonybanTos BbICTPOro KaHana, CUrHaAo0B U
3HaveHui CRC, a Takxe ana MM, aaHHbIX U 3Ha4eHuit CRC mea/ieHHOro KaHana.
(3HaYeHMe cocTonAHMA M CBA3K BCceraa oTobparkaeTcs B ABOMYHOM dopmarTe).

BbiBpaHHbI dopmaT Mcnonb3lyeTca Ans otobpaxkeHus B Lister n B cTpoke
[OEeKoAMPOBaHMS.

Mpw BbibOpe 3HaueHns MepeaaTouHaa GyHKUMA (019 bopmaToB cOObLLEHMI,
BK/IIOYAIOLWMX ObICTPbIE CUTHANbI) A5 CUIHaA0B BbICTPOro KaHana oTobparkaeTca
pacyeTHaa du3MYecKan BENMUMHE, 3aBMCALLAA OT 3a4aHHbIX 3HAYEHM
MHoXuTenb 1 CmeleHue (HUKe NPorpaMmMHON KHOMKKM BbiCTpble cUrHanbl):

du3nyeckan BeNMUYnHa = (MHOXUTEIb* 3HaYeHne curHana B Buae
abCo/IOTHOTO LEsIoro Yncaa) + cmelleHme

Korpa BbibpaH dopmat MepepatouHana GyHKuma, nudopmaums CRC m
MeZ/IeHHOrO KaHaia 0TobpakaeTcs B BUAE WeCTHAALATEPUYHOrO YncAa.
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8 pu BbIbOPE AEKOAMPOBAHMA/3aMNyCKa COObLLIEHMA BbICTPOro CUrHaNa HaXMUTe
NPOrpamMHyto KHOMKY BbICTpble curHanbl, 4Tobbl OTKPbLITb MEHIO cnrHanos SENT, B
KOTOPOM MOXHO onpeaenvTb U 3a4aTb 0TOBpaXkKeHMe A0 WecTn ObICTPbIX CUTHAMOB.

a HaxXmute nporpaMmmHyto KHOMKyY BbICTpble CUrHAAbI U UCMONb3YTE PYYKYy BBOAA
014 Bblbopa HBbICTPOro curHana, KoTopbli HEOBXOAMMO ONpeaenTb.

Mocne Bbibopa CUrHaNa HaXkKMUTE 3Ty MPOrPaMMHYIO KHOMKY CHOBA, YTObbI
BK/IOYMTb UM OTKAOUYUTL AEKOAMPOBAHME ANA 3TOrO CUrHaNa.

b HaxmuTte nporpammHyto kHonky Homep nepeoro 6uta (MSB), UTOObLI YKa3aTh
Hava/ibHbIl BUT B BbIBpPaHHOM CUTHase.

¢ HaxmuTe nporpammHyto KHOMKY YnMcno 6UT, 4Tobbl yKasaTb YMCa0 BUT B
BbIOPaHHOM CUrHaNe.

d Haxmute nporpammHyto KHonky Mopaaok nony6ainTos, YTobbl yKasaTb NOPALOK
oTobpaskeHna NoNybanToB, NPK KOTOPOM NepBbiM ciedyeT B0 camblit BaskHbIN
nony6ant (MSN), ninbo camblit HeBaxKHbI nonybainT (LSN).

e Ecam3agaH pexkmm otobparkeHusa NepepgaTouyHaa GyHKLUA (CM. MEHIO HACTPOEK
SENT), HakMWTe NPOrpammHyto KHoMKy MHoOXuTenb nnn CmelyeHue 1
MOBEPHUTE PYYKYy BBOAA (MM CHOBA HaXKMUTE MPOrPaMMHYIO KHOMKY U
MCMNONb3YITE AMAN0TOBbIe OKHa C BYKBEHHO-LMGPOBOI KAaBmMaTypoit), 4Tobbl
3a/1aTb 3HAYEHMe.

3HaYEHMNA MHOKUTENS N CMELLLEHMA UCMONb3YIOTCA AN19 pacyeTa GpU3n4ecKkoro
3HayeHuMA, oTobpaxaemoro 418 H6bICTPOro cUrHana:

dusmyeckan BeanunHa = (MHOXUTENL® 3HAYEHMe CUTHana B BUAE
abCcoNMOTHOTO LENoro Yncna) + CMelleHme

Janee npnseneHbl HECKONLKO NPUMEPOB OI'Ipe,EI,eJ'IeHVIlZ 6bICTpOI'O ChTHana.
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Mpumep 1. Homep HayanbHoro 6uta = 13, unucno 6uToB = 8, nopsAok nosybaiToB = cHavana LSN

[lanHbie coobuwenms: |15 14 13 12[1110 9 8|7 6 5 4|3 2 1 0
|« > |

BbuT B pe3ynbTarte: 7 6 |11 10 9 8 |13 12

Mpumep 2. HoMep HavanbHoro 6uTa = 10, uncnio 6uUToB = 5, Nopaaok nony6anToB = cHavana MSN
[HaHHble coobuenns: (15 14 13 12|11 10 9 8 | 7 6 5 4(3 2 10
| ———|

BuTt B pe3ynbTaTte: 10 9 8 | 7 6

3anyck no curHany SENT

YT106bI HACTPOUTL OcUMANorpad A5 nosydeHns curHanos SENT, cm. pasgen “HacTtpoliika
curHanos SENT" Ha cTpaHuue 489.

YCTaHOBKa yCN0OBKMA 3anycka no curHany SENT

1 HaxkmuTe [Trigger] 3anyck.

2 HaxkmuTe nporpammHyto KHonky Tun 3anycka B MeHto "3anyck", 3aTem nosepHuTe
py4Ky BBO/a, 4TOObI BbIOpATh NOCAeA0BaTeNbHOE AeKoampoBaHue (MocneposaT. 1
unu Nocnepnosat. 2) curHana SENT.

3 HaxkMuTe NporpamMmHyto KHOMKY 3anycK No: 1 C MOMOLLbIO PYYKM BBOAA 0
BblbepuTe ycnoBme 3anycka no curHany SENT:

Hauano coobweHna 6bICTPOro KaHana — 3anyck no Hayasny 1toboro coobLieHms
BbICTPOTrO KaHana (nocsie 56 TaKTOB CUHXPOHMU3ALMN/KaAMBPOBKH).

Havano COOGLIJ,EHMH MmegNneHHOro KaHana — 3anyck no Havany noboro
COO6LLJ,€HMH MeaneHHOro KaHana.

SC 1 AaHHble 6bICTPOro KaHana — 3anycK no coobueHnto bbICTporo KaHana, Koraa
nony6ant "CoctosaHue u cBA3b" 1 NonybainTbl AaHHbIX COOTBETCTBYHOT 3HAYEHUAM,
BBEEHHbIM C MOMOLLBIO AOMNONHUTEIbHBIX MPOrPaMMHbIX KHOMOK.
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NA coobweHnsa mepneHHOro KaHana — 3anyck, koraa M/ coobuieHns
MeA/IeHHOro KaHasla CoOOTBETCTBYET 3HAa4YEHMIO, BBEAEHHOMY C MOMOLLLbIO
OOMNONHUTESIbHbIX MPOrPaMMHbIX KHOMOK.

AaHHble u U4, COOGLI.I,EHMH MeaNeHHOoro KaHana — 3anyck, Kkorga 3Ha4eHunAa B
nonax M4, v aaHHbIX COO6LLI,€HI/IIX MeANEHHOIo KaHasla COOTBETCTBYIOT 3HAYEHUNAM,
BBEAEHHbLIM C MOMOLbBLIO AOMNONHUTE/IbHBIX MPOTrPaMMHbIX KHOMOK.

HapyweHue aonycKa — 3anyck, Koraa OTK/IOHEHWE AIMTEIbHOCTU UMY 1bCa
CUHXPOHM3ALMM OT HOMUHA/BHOTO 3HaYeHns HosblUe, YeEM BBEAEHHOE 3HaYeHMe
B MpoLEeHTax.

OwmbKa CRC 6bicTporo KaHana — 3anyck no ntoboi ownbke CRC coobuieHmn
ObIcTpOro KaHana.

OwmnbKa CRC meaneHHOro KaHana — 3anyck no ntoboi ownbre CRC coobuieHms
MeJ/IEHHOTO KaHana.

Bce owmn6bkmn CRC — 3anyck no ntoboit oimnbre CRC, GbICTPOro Uan measeHHoro
KaHana.

OwunbKa neproga UMNynabca — 3amnycKk Npwu CAUWLKOM AJUTENbHbIX MW CANLWKOM
KOPOTKMX nonybalTax (Hanpumep, NonybainT AaHHbIX MEHbLIE
NPOAOMXKMTENbHOCTM TakTa 12 (11,5) an meHblle NPoA0IKUTENbHOCTAN TaKTa 27
(27,5)). NpoBepaAOTCA AaHHbIE CUHXPOHW3ALLMM, COCTOAHNE U CBA3b UM NEPUOabl
MMMYNbCOB KOHTPO/IbHOW CYMMbl.

OwwunbKa nocneaoBaTeNbHbIX CUHXPOUMNMYIbCOB — 3aMyCK NP CUHXPOUMMYbCE,
NPOAONMKMTENBHOCTL KOTOPOro OTAMYAETCA OT NPEe/blAYLLEr0 CUHXPOUMNMY/bCA
bonblue, Yem Ha 1/64 (1,5625%, kak onpeaeneHo B cneundmrkaumm SENT).

4 Ecnu BbibpaHo ycnosme 3anycka SC U gaHHble 6bICTPOro KaHana, Heobxoanmo
BbINO/IHWUTb CAeAytoLLIME AeNCTBUA.

a HaxmuTe nporpammHyto KHomnKy OCHoBaHMe, YTobbl BbIGpaTh 0TObpaskeHme
3HaYeHMsA AaHHbIX B LUECTHAALATEPUYHOM MW ABOMYHOM dopmaTe.

YT106bI BBECTU BUTLI BE3pasnnyHoro coctoaHua (X) B nonybaiTe, CNOAb3YMTE
ABOWMYHbIN cnocob. Ecam Bce 6UThbl B nonybanTe ssnstoTca butamm 6e3pasnnyHoro
COCTOAHMA, WeCTHaALATEePUYHbIN Nony6anT oTobparkaeTcs ¢ MeTKon
"6e3pasnnyHoe coctoaHmne" (X). Ecnm Bce BUTbl B nonyHanTe MMetoT 3HaveHus 1
nnu 0, 6yeT NoKasaHo WecTHaauaTepmnyHoe 3HaveHue. LlecTHaauaTepuyHble
nonybanTbl, cogepkatipne yepegosarue 6utos 0/1 n "6e3pasnnyHoe coctoaHme",
otobpaxatorca ¢ meTkon "S".

b HaxmuTe nporpammHyto KHomnky SC u aHHbIe 1 UCNONb3YITE ANaNOrOBOE OKHO C
HYKBEHHO-LMPPOBOW KNaBMATYpPOM 415 BBOAA 3HAUYEHMI AaHHbIX.
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MonybaiT cOCTOAHMA M CBA3KM — 3TO CaMblii 1EBbIN NOY6aNT, BBEAEHHbIN B CTPOKE
undp, 3a KOTOPbLIM CAeAYHOT NOAYBaNTbl AAHHbIX.

5 [Mpwu BbibOpe ycnosus 3anycka U4 coobweHnsa meaneHHOro KaHana nav [laHHble 1
] coobweHna meaneHHOro KaHana BbiNoHUTE CAedytolne AeNCTBUA.

a

HaxmuTe nporpammHyto KHonky KoHgurypaums, 4tobbl BbibpaTh HeobxoANMbIN
N nakeTa Ans BbIOpaHHOro TMMa nakeTa.

Korpa ykasaH ¢opmaT coobuieHuma "PaclumpeHHbln nocneaoBatebHbln" (cm.
“HacTporika curHanos SENT" Ha cTpaHuue 489), HaXkmuTe 3Ty NPorpaMmmMmHyLo
KHOMKY, YTOObI BbIOPATb MCMOb3YEMYD KOHOUTYPALMIO pacliMpeHHOro dopmara.

16-6uTHbIe AaHHble, 4-OUTHbIN W[,
12-6MTHble AaHHble, 8-OUTHbIN W[,

HaxkMuTe nporpammHyto KHonky U, meaneHHOro coobweHus 1 ncnonbsyinte
PYYKy BBOAA (MM CHOBA HAXXMMUTE NMPOTrPaMMHYIO KHOMKY U UCMONb3yinTe
OMNaNoroBble OKHa ¢ ByKBEHHO-LMGPOBOM KNaBMaTypoit), 4Tobbl ykasats M/,
Me/IEHHOrO COOBLEHUSA.

Mpu BbibOPE ycnoBua 3anycka AaHHble U U, coobeHna meaneHHOro KaHana
HaXMWUTE NPOrPaMMHyLo KHOMKy JlaHHble MeA/IeHHOro CoobLweHnA 1 ¢
MOMOLLLbIO PYYKM BBOAA (MM CHOBA HaXKMUTE MPOTrPaMMHYHO KHOMKY M
MCMNONb3YITe AMAN0TOBbIe OKHa C BYKBEHHO-LMGPOBOI KAaBmaTypoit), 4Tobbl
YKa3aTb JaHHble Me/IeHHOro COObLWEHMA.

6 Mpu BbIBOPE yCNOBUA 3anycka HapyLeHne AONYCKA HaXKMUTE NPOTrPaMMHYHO KHOMKY
[onycK 1 C NOMOLLbIO Py4YKM BBOAA (MM CHOBA HaXKMMUTE MPOrpaMmMHYo KHOMKY U
MCNONb3YITE AMANOroBble OKHa C BYKBEHHO-LMPPOBOW KNaBMaTypoit), 4Tobbl yKasaTb
OTK/IOHEHME OT AOMNYCKa, KOTOPOE CYUTAETCA HapPYLUEHUEM.

BeegeHHOe 3HayYeHue B NPoLEHTax A0/KHO BbiTb MEHbLLE, YEM 3HAYEHMe A0MyCKa B
NPOLIEHTAX, YKa3aHHOe B NapameTpax KOHGUIypaLmm LWNHbI eKOAMPOBaHMS.

Ecnu HacTpoiika He obecneymnBaeT yCTOMYMBOTIO 3aMyCKa, TO, BO3MOXKHO, curHabl SENT
HACTO/IbKO MeZAJIEHHbI, YTO MPOUCXOAUT aBTOMATUYECKUI 3anyck ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaKMuTe NPOrpaMmMHYyo
KHOMKY PeXXum, 4Tobbl NI3MEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

CeeseHuA o nocnegosaTenibHOM aekoanposaHnm SENT cm. B pasgene
“MocnepoBaTtenbHoe gekoanpoBaHue SENT" Ha cTpaHuue 497.
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[locnenoBaTesibHOe AekoampoBaHme SENT

YT106bI HaCcTPOMTL ocumanorpad Ana noaydyeHus curHanos SENT, cm. pasaen “Hactpoiika
curHanos SENT" Ha cTpaHumue 489.

[ns HacTpoliku 3anycka no SENT cm. pasaen “3anyck no curHany SENT" Ha
CTpaHuue 494,

HacTpoiKka nocnegosaTesibHOro AekoampoBaHma SENT

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObLI BOUTU B MEHIO
noc/nefoBaTe/IbHOro 4eKOAMPOBaHUA.

TMeTHRR

ot

2 Ec/iv cTpoKa AeKkoampoBaHUs He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

3 Ecau ocuunnorpad ocTaHOB/EH, 415 COOpa v AEKOANPOBAHNA AAHHbIX HAXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpolika He obecneymnBaeT YCTOMYMBOIO 3aMyCKa, T, BO3SMOXKHO, curHanbl SENT
HACTONIbKO MeZJIEHHbI, YTO MPOMUCXOAUT aBTOMATUUYECKUI 3anycK ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexkxum/cBa3b, 3aTem HaKMuTe NPOrpaMmMHYyo
KHOMKY PexXum, 4Tobbl N3MEHUTb PeXXUM 3anycKa ¢ ABTO Ha O6bIYH.

ﬂ‘}'lﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMn AaHHbIMM MOXHO
MCMN0/b30BaTh OKHO MacwTab no FOPU30OHTaNN.

Cm. TakKe  * “UHTepnpeTtaums gekoamposaHus SENT" Ha cTpaHuue 498
e “UHTepnpeTaumsa gaHHbix SENT Lister" Ha cTpaHuue 500

e “Tounck gaHHbix SENT B Lister" Ha cTpaHuue 501
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NHTepnpeTauma aekoampoBaHma SENT

MNona 6bICT|OOI'O N MeaneHHoro KaHana OTO6pa)'KaIOTCFI, KaK OMMUCaHO HNXKeE. O6paTVITe
BHMMaHMeE Ha TO, YTO MeAJ/IEHHbI KaHan MOXKeT ObITb TpeX pa3/INnYHbIX BAPNaAHTOB.
LiseTa, yKasaHHbIe HMXKe, 03HAYalOT LBeTa TeKCTa:

e BbICTPbLIN KaHa:

10.00rm

Kraru

MueTurr

-

Mony6anT cocToaHma un ceasm (S&C) (3eneHbin) (4 buta):

ByayT oTobpaxaTbea 2 6uTa NpunoKeHua u 2 brta Nnocne0BaTeNbHOTO
coobLLeHna Bo Bcex dopmaTax.

MonybanTbl AaHHbIX (6enbiit) (4 buta, HO MOryT 06bEAMHATLCS B CUIHAbI Ha
ocHose dopmara):

"®opmat bbicTpble nony6ainTbl (Bce)" — Kaxabii nonybaiT oTobparkaeTca Kak
WwecTHaauaTepuyHoe UAN AECATUYHOE YMCAO.

"BbIcTpble curHanbl", "BbICTPbI + KOPOTKUIA NOCnep0BaTeNbHbIN" 1N
"BbICTPbIN + paclUIMPEHHbI NocneA0BaTeNbHbIN'" — eC/iv BK/OUEHDI
KaKkune-nmbo BbiCTpble CUrHAMbI, CUTHAMbI OTOBParXKaAKOTCA CAeayHoWMM
obpaszom:

S1:<3HayeHne>;S2:<3HaveHune>.

Hewncnonb3yemble nonybainTel He oTobparkatoTcs (Hanpumep, Korga 6-oi
nosnybanT aBAseTcs MHBEPTUPOBaHHOW Konuen 1-oro nonybaiTa).
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Mony6anT CRC (CMHWIA, eCNM NPaBUAbHO, KPaCHbIM — NPY 0BHAPYXEeHUM OLLINOKM)
(4 6uTa).

e MeaneHHbI KaHan — KOPOTKoe Noc/efoBaTelbHoe CoobLEHME:
N, coobuieHmns (enTbliin) (4 6uta).

BalTbl AaHHbIX (benbiit) (8 6uT).

CRC (CMHMI, ecnm NpaBUIbHO, KPACHbI — NPKU 0OHapYKEeHUN OWNBKK) (4 BuTa).

Nuetinr 2 i Wromm

10.0:1

0D BE1

Muetunr

et

e Mega/ieHHbIM KaHan — pacluMpeHHoe nocieaoBaTes/ibHoe cooblieHune:

CRC (cMHMiA, Koraa NpaBMIbHO, OPAHKEBbIM, KOrAa KOHeL, COOBLWEeHNA BbIXOAMT 3a
npeaenbl 3KpaHa, KpacHbI — NP 0bHapyKeHUn owmnbkn) (6 buT).

NI coobuieHua (kentbit) (4 nnn 8 6uT).

Mone aaHHbIX (benbint) (16 uamn 12 6uT).

CRC paclunmpeHHoro nocieaosaTelbHOro cooblieHna byayT oTobpaxaTbCs OpaHKeBbIM
LBETOM, eCM AaHHble ans pacyeTa CRC BbIXOAAT 3a Npeesibl 9KpaHa cnpaBga.
MocnenosaTesibHble COODLLEHMA ByAyT TaKKe 0TOOPaKaThCA C HavabHOM MHUEN
6e3/1eMCTBNA OPAHIKEBOIO LIBETA M OTKPbLIBAOLEN CKODKOM OPaHKEBOro LBETA, €CN
HayaNbHOE MONOXKEHME HE MOMKET BbiTb TOYHO ONPEAENeHO M3-3a AAHHbIX,
Haxo4ALMXCA 33 NpeaenaMu SKpaHa caeBa.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 499



29 3anyck no SENT 1 nocnenosaTenbHoe AeKoaMpoBaHme

500

[ekoanposaHue byaeT TakKe 0603Ha4aTb OWMBKK, rae UMMYAbC NOAyHaNTOB CANLWKOM
OZINTENBHBIN UAU CAIULKOM KOPOTKMK. OHM ByayT 0603HauYeHbl cumBosiom ">" nan "<"
KPaCHOro LiBeTa, TaKKe KpacHbIM ByAeT BblAesieHa OCTaBLUASACA YacTb NaKeTa u
3aKpblBatoLLan CKobKa, MMHMA Be3nencTemA ByaeT OpaHKeBOWM 40 Caeaytollein
O0MYCTUMOM CUHXPOHMW3aUMK. Bo Bpema 4ONYyCTUMOMN CUHXPOHM3aUMK 3aeck byaeT

OpaHXeBaA OTKpbIBaOLWaACA CKobKa.

NHTepnpeTauna gaHHbIx SENT Lister

OaHHele

2 32:1.000
-49.45%ms |1100 51:2.333k; 52:0.0
—-45.55ms |1100 51:0.0; 52:0.0
96 |AD7
-47.61ms |0100 51:1.342k; 52:0.0
—46.68ms |0000 51:1.864k; S52:1.000
sz2:0.0

Mer "TMeTuHr"

HO . T HHTE
Mon a . J oe MHEHME

Kaxgoe coobuieHne BbICTPOro UM Mea/1IeHHOTO KaHaia NpeacTaB/eHo B COBCTBEHHOM
CTpOKe. Bpemsa 3anycKa CoobLeHn MeaNeHHOro KaHaia onpeaenseT ux nopaaok
OTHOCUTE/BHO CO0BLLEHMI BbICTPOrO KaHana. MosTomy cooblieHre meaeHHOro
KaHana oTobparkaeTca 40 HOMbLNMHCTBA COODLLEHNI BbICTPbIX KAHAN0B, KOTOPbIE
ABNAIOTCA €r0 OCHOBOW. 3TO MPOMCXOAMT HAa OCHOBAHMM 3HAYeHNt cTonbua
"NNnTensHoCTL", coaepKalllero 3Ha4eHna BpeMeHM 3anycka nakeTa.

Kpome ctaHaapTHoro ctonbua "AnntenbHocTb", A8 Noaaep KM O4HOBPEMEHHO
HbICTPOrO M MeIEHHOTO KaHAN0B UCMONb3YIOTCA TaKXKe caeaytolme cTonbLbl, KOTopble
oTobpakatoTcA BO BCex pexmnmax "dopmaT cooblieHnsa", Kpome BbicTpble Nony6aiiThbl
(Bce):

e COCTOAHME M CBA3b — TO/ILKO A/1A ObICTPbIX KaHaN0B (ABOMYHbIN dopmaT).
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e W[ —ToNbKO 418 MeA/IeHHbIX KaHan0B (LWecTHaALaTePUYHbIA UK AECATUYHDIN
dopmar).
e JlaHHble — (WeCTHaALATEPUYHBIN UK AeCATUYHBIN dopmaT):
BbICTpbIl KaHan:

<3HayeHme> (3HaYeHue B LWEeCTHAAUATEPUUHOM UK AECATUYHOM dopmaTe)
(bopmaT aekoanpoBaHMA HeobpaboTaHHbIX JAaHHbIX).

S1:<3HayeHne>;S2:<3HaveHme> (3Ha4YeHA B WeCTHaALUATEPUYHOM AN
necATMYHOM dopmate) (apyrne popmatsl).

MepnneHHbI KaHaa: oTobpaxKeHne 0AMHOYHOrO 3Ha4YeHNA B LeCTHaAUATEPUYHOM
WKW AecaTuYHoMm dopmare.

¢ CRC - (3HauyeHue B WECTHAALATEPUYHOM UAK AecATUYHOM dopmaTe).

e OTMeTKa naysbl (OTMETKM OTOOPaXKAtOTCA OPaHIKEBbIM LIBETOM, €C/IM NOMPELIHOCTb
namepeHmsa bonblue 25%).

e OwnbKu.

Ecnv ana popmata cooblieHMa ycTaHOBAEHO 3HadYeHWe BbicTpble nony6aitTol (Bce),
oTobpakatoTca cneaytoume cTondubl:

e LlnpMHa cUHXPOMMMYbCa.

e COCTOAHME M CBA3b — TO/IbKO 15 BbICTPbIX KaHaN0B (4BOMYHbI dopmarT).

e [laHHble — (WeCTHaAUATEPUYHbIV UK AEeCATUYHBIM dopmaT).

e CRC—(3HayeHMe B WECTHAALATEPUYHOM MW AeCATUYHOM dopmaTe).

o OWNBKN.

Koraa BbibpaHHblit GopMaT coObLLEHMA COAEPHKMUT KaK coobLLEHNA BbICTPOro, Tak U
MeaIleHHOro KaHanos, nose "CoctoaHue un cBasb" B Lister (3anonHeHHoe ana BbICTPbIX
cooblleHnin) nmeeT 3eneHblt doH, none "MA" B Lister (3anonHeHHoe AN MeaneHHbIX
COODBLLEHNIN) UMEET KeNTbl GOH.

3HayeHua CRC meaneHHOro KaHasia, mMpaBnibHOCTb KOTOPbIX HEb3A NOATBEPAMTb M3-3a
TOrO, YTO MUCMONb3yeMble B pacyeTax JaHHble HaxoAATCs Ha Npeaesiammn SKpaHa crnpasa,
OyayT oTobpaxkaTbca Ha opaHxeBom doHe B Lister.

Mounck gaHHbix SENT B Lister

Bo3MOKHOCTM NomcKa ocumanorpada no3BOASKOT OTbICKMBATL (M OTMeYaTh) B Tabauue
Lister naHHble SENT onpefneneHHoro tnna. na nepemelteHma no OTMEYEHHbIM CTPOKaM
MOXHO Mcrnoab3oBaTh KHOMKY [Navigate] HaBurauumsa v anemeHTbl ynpasaeHms.
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502

1 Bbibpas SENT B KauecTse peskrMma NocnefoBaTe/IbHOro AeKOANPOBaAHUSA, HaXKMUTE
KHoMKy [Search] Mowuck.

2 HaxkmuTe nporpammHuyto KHonky Mouck B meHto "Mounck", 3aTem noBepHUTE PyUKy
BBO/AA, YTObObI BbIOGpPaTh coT "Mocnea. 1" nam "Mocnea. 2", Ha KoTopom
BbIMOJIHAETCA AeKoampoBaHue curHana SENT.

HMUTE KHOMK TN B MeH ncK" 1 Bbl uT WH 13 cn NX
3 Ha € KHO Haiitn eHto "Mounck" bepuTe o, 3 cneayto
BapMaHTOB.

[aHHble 6bICTPOro KaHana — nowck noaybanTos AaHHbIX BbICTPOro KaHana,
KOTOPbIE COOTBETCTBYIOT 3HAYEHUAM, BBEAEHHbIM C MOMOLLIO AOMNONHUTENbHbIX
NPOrpaMMHbIX KHOMOK.

NA coobweHns mepneHHOro KaHana — nouck M cooblueHuns meaneHHoro
KaHana, KOTopbI COOTBETCTBYET 3HAYEHUIO, BBEAEHHOMY C MOMOLLbIO
O0MNONHUTEIbHBIX MPOrPaMMHbIX KHOMOK.

DaHHble u UM, coobLueHns megieHHOro KaHana — nouck M/ v aaHHbIx
COOBULEHNN Me/IEHHOTO KaHana, KOTopble COOTBETCTBYHOT 3HAYEHUAM,
BBEAEHHbIM C MOMOLLBIO AOMOJAHUTENbHbIX MPOrPAMMHbIX KHOMOK.

Bce owmn6ku CRC — nouck scex owmnbok CRC, BbICTPbIX U MEANEHHbIX.

OwunbKa nepuoga MMNynbca — NOWCK CIMLIKOM ASIUTENbHBIX UK CANLWKOM
KOPOTKMX NOoNy6anToB (Hanpumep, NoaybanT AaHHbIX MeHbLLe
NpPoAOIKMTENBHOCTM TaKTa 12 (11,5) an meHblue NPoAO/IKUTENBHOCTA TaKTa 27
(27,5)). NpoBepsaAOTCA AaHHbIE CUHXPOHMW3ALMM, COCTOAHNE U CBA3b UM NEpPUOoabl
MMMY/bCOB KOHTPObHOM CYMMbI.

JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBeaeHna 06 Mcnonb3oBaHMm KHomku [Navigate] HaBurauma 1
3/1eMeHTax ynpasaeHusa CM. B pasaesne “HaBuraums no BpemMeHHo passepTke" Ha
CTpaHuue 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

30 3anyck no UART/RS232 w
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

HacTpoiika curHanos UART/RS232 / 503
3anyck UART/RS232 / 505
MocnepoBatenbHoe gekogmposBaHue UART/RS232 / 507

[Ona 3anycka no UART/RS232 1 nocnenosatenbHOro AeKOAMpPOBaHUA TpebyeTca
nmueHsns COMP, KOTOpy MOXHO MOy4nTb, NpnobpeTa obHosneHne DSOX3COMP.

HacTtpolika curHanos UART/RS232

HacTtpolika ocumanorpada Ans nonydeHuns curHanos UART/RS232
1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH.

2 HakmuTe nporpammHyto KHomnKy MocnepoBaTenbH., C MTOMOLLbIO PyYKM BBOAA
BbIbepuTe HyXHbIit cnoT (MocnenosatensH. 1 uan MocneaosaTenbH. 2), 3aTEM CHOBa
HaXMWUTE NMPOTrPAMMHYIO KHOMKY, YTOObI BKAOYWUTb AeKoAMpOBaHMeE.

HaxmuTte nporpammHyto KHOMKy Pexxum 1 sbibepute Tun 3anycka UART/RS232.

4 HaxmuTe NporpammHyto KHOMNKY CUrHaAbI, YTOObI OTKPbLITE MEHIO CUTHAN0B
UART/RS232.

KEYSIGHT

TECHNOLOGIES
503
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504

Cneaytolme AeNCTBUA BbINOSHWUTE AN CUrHANoB Rx u Tx.

a

MoaKtounTe KaHan ocumanorpada K MUCTOYHWKY CUrHaNa TECTUPYEMOTO
yCTpOMCTBa.

b HaxmuTe nporpammHyto KHOMKy RX uam TX M NoBepHUTE pyyKy BBOAA, YTOOLI

Bbl6paTb KaHan gna CUrHana.

HaxmunTe cOOTBETCTBYHOLLYIO MPOrPaMMHYt0 KHOMKY MOPOr 1 NoBepHUTE pPyyKy
BBO/a, YTOObI BbIOPaTh MOPOroBbIf YPOBEHb HAMPAXKEHMA CUTHANA.

MopOroBbIN YpOBEHb HAMPSXKEHWUA NPUMEHAETCA NPWU AEKOAMPOBAHNM, U OH
MCMO/Ib3YEeTCA B Ka4ecTBe YPOBHA 3aMycKka, Koraa Ana BbIbpaHHOro caoTa
nocnefoBaTeIbHOrO AeKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

[nAa KaHanoB-UCTOYHMKOB CUTHANA aBTOMATMYECKM YCTaHABIMBAKOTCA MeTKM RX 1 TX.

Ha)mnTe KHOMKy BO3BpaTa Ha YPOBEHb BBEPX , YTOObI BEPHYTLCA B MEHIO

n

ocnenoBaTesibHOro AgeKoampoBaHMA.

HaKMWTe NporpammHyto KHOMKy HacTpoMKa WKHbI, YTOObI OTKPbITh MEH!0
aCTPOMKM WinHbI UART/RS232.

H

3

a

ajaiiTe cneaytolime napameTpb.

Yucno 6mT — 3aaaiiTe Konmndectso 6uUT 8 cnosax UART/RS232, aHanormyHoe
KOZIMYECTBY Ha TECTUPYEMOM ycTpoicTse (0T 5 4o 9 6uT).

YeTHOCTb — Bbl6epl/lTe He4YeTHOoe, YeTHOE UK HyneBOoe 3Ha4YeHe B COOTBETCTBUN
C KOHTpPONEM YETHOCTU Ha TECTUPYEMOM YCTpOlZCTBe.

CKOpOCTb — NOC/Ie40BATEIBHO HAXKMMUTE MPOrpammHble KHOMKK CKop. nep.
BAaHHbIX 1 CKOPOCTb, a 3aTeM BbibepuTe CKOPOCTb Nepeaayn AaHHbIX,
aHaJI0TMYHYHO CKOPOCTY CUTHaNA TECTMPYEMOTO YCTPOMCTBa. Eciv Tpebyemasn
CKOPOCTb Mepeayn AaHHbIX He oTobpakaeTca B cnucke, BbibepuTe 3agaHo
nonb3oBaTeNem Ha NporpammHoin KHomnke "CkopocTb", a 3aTem Bbibepute
HY>KHYIO CKOPOCTb Nepeaayn AaHHbIX C MOMOLLLIO MPOrPaMMHOMN KHOMKM
Monb30B. CKOPOCTb.
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CKopoCTb nepeaadn AaHHbix UART MOMKHO YCTaHOBMTb B AuanasoHe ot 1,2 Kbut/c
0o 8,0000 M6uT/c ¢ warom 100 6ut/c.

d NonsapHocTb — BbIbepnTe HNU3KOE 3HAYEHME NPK BE3AENCTBUN UK BbICOKOE
3HayeHue Npu He3LenCcTBUN B COOTBETCTBUM C COCTOAHMEM TECTUPYEMOTO
ycTpoiicTBa npu besaenctemm. [na RS232 BbibepuTe HU3KOE 3HAYEHKUE Npn
6e3nencTemm.

e MNopapok 6utoB — pelinTe, Kakol 6uT (cTapwmii (MSB) nan mnaawmii (LSB))
O0J/IKEH C/1ieloBaTh 3@ HavasibHbIM BUTOM CMIHaNa OT TECTUPYEMOTO YCTPOMCTBA.
Ons RS232 BbibepuTe 3HaveHme LSB.

Ha aKkpaHe nocnenoBaTenbHOro A4eKOANPOBaAHUA CTapUJVIﬁ 6uT Bceraa 0T06pa)+(aETCF|
cnesa HeE3aBUCMMO OT 3a4aHHOro nNopAgKa 6uToB.

3anyck UART/RS232

CBefeHWs 0 HacTpoitke ocumuanorpada Ana nonydernusa curdanos UART/RS-232 cm. 8
pasgene “Hactpoiika curdanos UART/RS232" Ha cTpaHuue 503.

3anyck no curHany UART (Universal Asynchronous Receiver/Transmitter), nogknoueHme
ocumnnorpada K ctpokam Rx 1 TX, a TakKe HacTPOMKa yca0BMI 3anycka. OaHUM 13
npumepos npotokona UART asnsetca RS232 (Recommended Standard 232).

1 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxkmuTe nporpammHyto KHonKy TpUrrep B MeHI0 3amnycka, 3aTem NoBEPHUTE PYUKY
BBO/A, YTODObI BbIOPaTh Noc/ienoBaTebHbI CNOT (1 Maun 2), Ha KoTopom byaeT
BbINOMIHATLCA AeKoAMpoBaHmMe cnrHanos UART/RS232.

3 HaxmuTe nporpammHyto KHomKy HacTpoiKa 3anycKa, YTobbl OTKPbITb MEHI0
HacTpoWku 3anycka UART/RS232.

Cepua
= off
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4 C nomollbio NPOrpaMmMHon KHonkr OcHoBaHue BbibepuTe "lLlecTHaauaTepUYHbIN
nnn "ASCII" B kauecTBe 6a30BOro 3Ha4YeHUs, 0TobpaKkaemMoro Ha NPOrPaMmHON
KHoMKe "[laHHble" B MeHt0 HacTPOoMKK 3anycka UART/RS232.

ObpaTtuTe BHMMaHME, YTO HAaCTPOMKa 3TOM NPOrPamMmMHOM KHOMKM He BAMAET Ha
BbIOpaHHOE OCHOBaHME AMChen AeKoANPOBaHMA.

5 HaxXmuTe Nnporpammuyto KHonky Tpurrep 1 3agaite HeO6X0AUMbIE YCI0BMSA 3aMycKa.

HauanbHblit 6UT RXx — ocumnnorpad 3anyckaeTca npy obHapyXeHUM HayaNbHOTo
buTa B curHane Rx.

CronoBblit 6UT Rx — ocuuanorpad 3anyckaetca npu obHapy»KeHMUM CTONOBOTO
6uTa B curHane Rx. 3anyck byaeT BbINO/IHEH Ha MepPBOM CTOMOBOM buTe. ITO
NPOUCXOANT aBTOMATUYECKM, eC/IM TECTUPYEMOE YCTPOMCTBO Mcnonb3yeT 1, 1,5
nUAK 2 cTonoBbix 6mTa. Y1cno cTonosbix BUTOB, MCMOAb3YEMbIX TECTUPYEMbBIM
YCTPOMCTBOM, YKa3blBaTb He TpebyeTcs.

DaHHble Rx — ocumnnorpad 3anyckaeTcs Ha ykasaHHOM 6aiTe AaHHbIX.
Mcnonb3ayeTca, Koraa AAnHa CAoB AaHHbIX TECTUPYEMOro YCTPOMCTBA cocTasnaeT
oT 5 no 8 6uToB (6e3 9-ro 6uTa (NpeaynpexaeHue)).

Rx 1:AaHHble — MCMO/b3YeTCA, KOTAa A/1IMHA COB AaHHbIX TECTUPYEMOTrO
YCTPOWCTBA COCTaBAsEeT 9 OMTOB, BK/ItOYan OUT npeaynpexaeHuns (9-i 6uT). 3anyck
OCYLLECTBASETCSA, TONbKO ecnn 9-i 6UT (NpeaynpexaerHue) —"1". YKasaHHbIN 6anT
OAHHbIX NPUMEHSETCA K 8 cambiM MMM BUTam (3a UCKAtoYeHnem 9-ro buTa
(npeaynpexaeHue)).

Rx 0:AaHHble — MCMO/b3yeTcAa, KOrAa A/IMHA COB AaHHbIX TECTUPYEMOTO
YCTpOWCTBa coCTaBAseT 9 BUTOB, BKAtOYan OUT npeaynpexaeHus (9-1 6uT). 3anyck
OCYLLECTBAAETCSA, TONbKO ecnun 9-i 6uT (NnpeaynpexkaeHue) —"0". YKkasaHHbIN banT
OAHHbIX MPUMEHSETCA K 8 cambiM MAAALLIMM BUTam (3a UcKatodeHnem 9-ro buTa
(npeaynpexkaeHue)).

Rx X:4aHHble — MCcnosb3yeTcs, Koraa A/MHa 0B AaHHbIX TeCTUPYEMOro
YCTpOWCTBa cocTaBnaeT 9 6UToB, BKAOYaA BUT NpeaynpexkaeHma (9-n ouT).
BbinonHAeTCA 3anycK Ha yKazaHHOM HalTe AaHHbIX HE3aBUCMMO OT 3HaYeHUs 9-ro
buTa (NpeaynpesxkaeHne). YKasaHHbI 6alT AaHHbIX TPUMEHSAETCA K 8 cambiM
MAaawnm 6uTtam (3a uckaodeHmnem 9-ro 6uta (NpeaynpexaeHue)).

AHaNOrMYHbIe BapMaHTbl AOCTYMHbI A1A TX.

OwunbKa yeTHocTH RX uam Tx — ocumnnorpad 3anyckaetca npy ob6HapyReHun
OWMHBOK YETHOCTM Ha OCHOBE HACTPOMKMN B MEHIO HAaCTPOMKM LIMHBI.

6 Ecnu BbiBpaHo ycnoBue 3anycka co caosom "[laHHble" B onvcaHuu (Hanpumep,
AaHHble RX), HaXXmMuTe NPOrpaMmmHyto KHOMKY [laHHble - v BbibepuTe KnaccudmKkaTop
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3anyck no UART/RS232 u nocnegosatensHoe aekogmnposarme 30

paseHcTBa. MOXHO YCTaHOBUTL 3aMyCK, KOrAa 3Ha4eHne AaHHbIX PaBHO, HE PaBHo,
MeHbLle nan 6onblue 3a1aHHOrIo 3Ha4yeHuA.

7 C nomoLlbto NPorpaMMHOM KHOMKK LaHHbIe BbiGepuTe 3Ha4YeHMe AaHHbIX AnA
CpaBHeHMA. 3Ta KHOMKM MCMNOb3yeTcA BMeCTe C KHOMKOW JaHHbIe -,

8 JononHutenbHo. C NOMOLLbI NPOrpamMHOM KHOMKK Cepusl MOXHO BbINOHUTL
3anyck N-Horo naketa (1-4096) nocne BbibpaHHOro Bpemenu 6esagencrema. Ans
BbIMO/IHEHMA 3aMyCKa A0/KHbI ObITb BbIMOHEHbI BCE YC/IOBUA 3aMyCKa.

9 [pwu BbibOpe NnapameTpa Cepua MOXKHO YKasaTb Bpema 6e3aeincTens (oT 1 MKc 4o
10 c), yTobbl ocumnnorpad BbINOAHAM MOUCK YCOBKA 3aMycKa TOIbKO MO UCTEYEHUN
BpemeHKn besaenctamns. Haxkmute nporpamMmmHyto KHonky bespgeiicreue 1 nosepHuTe
pYYKy BBOAA, YTODObI 334aTb BpeMs 6e3aencTams.

Ecnun HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMyCKa, TO, BO3MOXKHO, CUTHa/bl
UART/RS232 HacTo/bKO MeAJieHHbI, YTO MPOMCXOAMUT aBTO3anycK ocuuaiorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaKMuTe NPOrpaMmMHyo
KHOMKY PeXXum, 4Tobbl N3MEHUTb PEXUM 3anycKa ¢ ABTO Ha HopmasnbHbIiA.

CseaeHuA 0 nociegosaTtesibHoM AekoanposaHmum UART/RS232 cm. B pasaene
“MocneposatenbHoe aekoamposaHue UART/RS232" Ha cTpaHuue 507.

MocnenosatensHoe aekoanposaHme UART/RS232

YT06bI HAaCTPOUTb OcUMANOrPad Ana nonydeHuns curHanos UART/RS232, cm. pasaen
“HacTpoiika curHanos UART/RS232" Ha cTpaHuue 503.

[na HacTpoliku 3anycka no UART/RS232 cm. pasaen “3anyck UART/RS232" Ha
cTpaHuue 505.

HacTtpolika nocnegosaTtenbHoro gekoanposarusa UART/RS232

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObI BOMTU B MEHIO
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA,
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CMm. TaKxe

TX FRLMES

THANEI a HacTpodkm JMeTHHR

- - -

2 Haxkmute KHoMNKy Hactpoiku.

3 B meHto "HacTpoiiki UART/RS232" HaykMMTe NPOrpammHyto KHomKky OcHoBaHue,

4yTObbI BbIOPATb OCHOBaHME (llecTHaauaTepuiHoe, asondHoe nam ASCII) ans
0OTOBPANKEHNA AeKOAUPOBAHHbIX C/10B.

"X FRAMES: 00OC Z TX FRAMES: 0000015171

p-LMA

Mpw oTobparkeHnn cnos c ocHoBaHnem ASCIl cnonblyetcs 7-6UTHbIN dopmaT

ASCII. Jonyctumble cumsonbl ASCII HaxoaAatca B npeaenax ot 0x00 go Ox7F. Ana
oTObparkeHUs AaHHbIx c ocHoBaHWem ASCII B meHto "HacTpolika wuHbl" cneayet
BbI6paTb He meHee 7 6uT. Ecnm BbibpaH dopmaTt ASCI 1 AaHHble npeBbiwatoT OX7F,
TO OHM OTOBpaNKatoTCA B LeCTHaALaTepUYHOM dopmaTe.

Koraa 8 meHto "Hactporika wuHbl UART/RS232" ana napametpa Homepa 6utos
3a[aHo 3HavyeHure 9, 9-i buT (NpeaynpexaeHne) otobparkaeTca cnesa oT
3Ha4eHma ASCII (koTopoe noay4YeHo 13 8 maaawmnx 61UToB).

Heobs3aTensbHo: Haxkmunte nporpammHyto KHonKy CUHXpOHU3aLumMaA 1 BbibepuTe
3HayeHwue. BbibpaHHOe 3HaYeHne oTobpPa3nTCA Ha Aucniee AeKoAMPOBaHMS
ronybeim useTom. OAHaKO B Cyyae OWMBKM KOHTPOAA YETHOCTM AaHHble
0TO6PA3ATCA KPACHbBIM.

Ecnv cTpoKka AeKkoampoBaHus He oTobpakaeTcsa Ha aucniee, A1 ee BKAYEHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

Ecan ocumnnorpad octaHoBAeH, 4na cbopa v AeKOAMPOBaHMA AaHHbIX HaXKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnun HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMyCcKa, TO, BO3MOXKHO, CUTHa/bl
UART/RS232 HacTONbKO Mea/ieHHble, YTO MPOMUCXOAMUT aBTOMaTUYECKUIA 3anycK
ocumnnorpada. Haskmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaxkmuTe
NPOrpaMmMHY0 KHOMKY PexXum, 4tTobbl USMEHUTb PeXKMM 3anycKka c ABTO Ha O6bIuH.

,ﬂ,}'lﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMn AaHHbIMKU MOXHO
MCMNo/1b30BaTb OKHO MacwTab no FTOPMU30OHTaNN.

“UHTepnpeTauma AaHHbIX AekoamposaHua UART/RS232" Ha cTpaHuue 509
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e “Cymmupytouiee ycrpoictso UART/RS232" Ha cTpaHmue 510
e “UnTepnpeTauma gaHHbix UART/RS232 B Lister" Ha cTpaHuue 511
e “TMowuck gaHHbix UART/RS232 B Tabnunue Lister" Ha cTparHuue 511

NHTepnpeTauma gaHHbIX gekoampoBaHma UART/RS232

Kraru

PO BN R — 5§

MueTurr

-

* Yra0Bble CUrHaNbl OTOBPAXKaOT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHME IMHUM MO cepeanHe 0TOBPaXKatoT HEAKTUBHYIO LNHY.

e [1py MCNONb30BaAHUKN 5-8-BUTHbIX GOPMATOB AEKOAMPOBAHHbIE AAHHblIe
oTobpaxatoTca 6enbim (B ABOMYHOM, LeCTHaaLUaTepuiHom suae nam ASCII).

e [IpK ncnonb3osaHmnm 9-6MTHOro bopmata BCE CNOBA AaHHbIX, BKAOYanA 9-i buT,
oTobpaKaloTca 3e1eHbIM. 9-1 6UT oTobpaxKaeTca ciesa.

b Bbl6paHHO€ 3Ha4YeHune C/10Ba AaHHbIX 413 CUHXPOHM3aUnn OTO6pa>K86TCF|

30

cBeTn10-rony6bIM. Mpu Mcnosb3oBaHum 9-6UTHOrO hopmata A1 CNOB AaHHbIX 9-11 BUT

TakxKe byeT oTobparkaTbCca CBETNO-r0NyObIM.

e Ecan mecta BHYTPU rpaHuUL, NakeTa HeJoCTaTO4HO, TO AEKOAMPOBAHHbIN TEKCT B €ro

KOHLLe By1eT COKpaLLEH.

e Hanunume po3oBbIX BEPTMKA/bHbIX LUITPMXOB O3HaYaeT, YTo 418 NPOCMOTPa
[OEKOAMPOBaHHbIX A@aHHbIX CAeayeT yBenYnMTb macliTab passepTkuM (M 3anyCcTUThb
npoLecc cHoga).
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e Ec/M HacTpoliKa maclwTabrpoBaHMs Mo BEPTUKAAM He A0NYCKAaeT oTobpaxKeHns Bcex
[OOCTYMNHbIX AEKOAMPOBAHHbIX A@HHbIX, TO B AE€KOAMPOBAHHOM WMHE BMECTO CKPbITbIX
OaHHbIX ByayT 0TOBpaKaTbCa KpacHble TOUKKM. 19 MPOCMOTPA CKPbITbIX AaHHbIX
cnenyeT yBeNmUnTb KoabGUUMEHT pasBepTKM.

¢ HewusgecTHble (HeOﬂpe,ﬂ,eﬂeHHbIe) WKHbI BbIAENATCA KPACHbIM.

e B cayyae olMBKM YETHOCTM CBA3ZAaHHOE C/10BO AaHHbIX (BK/OYatollee 5-8 6UTOB U
OOMNOMHUTENbHbIN 9-11 BUT) 0TOBpPaXKaeTca KpacHbIM.

Cymmumpytoulee yctpoinctso UART/RS232

Cymmupytouee yctpoicteo UART/RS232 cOCTOUT M3 CHETUYMKOB, KOTOPbIE MO3BOAAIOT
HanNpsAMyto M3MepsATb KauyecTBO N 3GDEKTMBHOCTb PaboThl WKHbLI. Cymmupytollee
YCTPOWCTBO OTOBPAKaAETCA Ha aKpaHe, ecnn ANA napameTpa "[ekoampoBaHue
UART/RS232" ycTaHOB/IEHO 3HaYeHMe BKAOYEHUA B MEHIO NOC/EA0BaTEbHOMO
LEKOAMPOBAHMUA.

Muetunr

et

Cymmupytolee yCTPOMCTBO paboTaeT (CUMTAET MaKeTbl U BbIYUCASET MPOLEHT NAKETOB C
owmnbKamm), aaxe ecnum ocumnnorpad octaHosAeH (COOp AaHHbIX HE BeAEeTCA).

CyeTunk ERR noKasbiBaeT KOAMYECTBO NakeToB RX M Tx C OWIMOKaMM YETHOCTMU.
Mokasatenu TX FRAMES n RX FRAMES BKAtOYaOT KaK HOPMa/ibHble NaKeTbl, TaK U1
nakeTbl C OlWMBKamMm YeTHOCTM. MNpn BO3HMKHOBEHMM NEPErpy3KM CHETYMK OTODOparkaeT
coobuieHne NeperpyskKa.

YT106bI OOHYINTL 3HAYEHWA CHETIMKOB, AOCTATOYHO HaXKaTb MPOrPAMMHYIO KHOMKY
C6poc cuetunkos UART B meHto HacTpolikn UART/RS232.
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NHTepnpeTauma gaHHbix UART/RS232 B Lister

1.000ms! Cron  URT 1

Kromm

Owmbiu &

10.0:1
10.0:1

Kpome cTaHzapTHOro cTonbua "Bpemsa”, meHto UART/RS232 Lister Takke cofepRuT
cnepytolme ctonbupl.

e RX — paHHble nprema.
e TXx — OaHHble nepenayn.
e OWKnbKM — owmnbKa YETHOCTM MM HEU3BECTHAA OWMOKa (BbIAENAOTCA KPACHbIM).

NcKaxeHHble AaHHble BbIAENA0TCA PO30BbIM. KOraa ato nponcxoanT, cneayet 3a4aTb
Aana BpeMeHM/,ﬂ,eﬂeHl/lﬂ Pa3BePTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anyCTUTb nNpouecc.

Mowuck aaHHbix UART/RS232 B Tabauue Lister

®YHKUMM NoucKa ocumanorpada no3BOAAT UCKATb (M OTMEYaThb) onpeaeneHHble TUMb
AaHHbIXx UART/RS232 B Tabauue Lister. ns nepemellgHmsa no 0TMEYEHHbIM CTPOKaM
TabanLbl MOXHO MCNoAb30BaTh KHOMKY [Navigate] HaBurauma v cpeactsa ynpasaeHums.

1 Bbibpas UART/RS232 B KauecTBe pexrma nocienosaTeslbHOro AeKoampoBaHms,
HaXXmMuTe KHonKy [Search] Mowuck.

2 B MEH0 NouCcKa HaXXMuKTe NporpammHyto KHonky MOKUCK, 3aTem € MOMOLLIO PYYKM
BBO/A BbibepuTe nocaeaosaTesnbHbi cnoT (1 uam 2), Ha KoTopom byaeT
BbINO/IHATLCA AeKoaMpoBaHme curHanos UART/RS232.
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3 HaxmwuTe KHOMKy MOKUCK B MEHIO NOWCKa U BbIbepuUTe OAMH M3 CAeAYHOLLIMX
napameTpos.

JAaHHble RX — ocyLwecTBAAeTCA NOUCK YKa3aHHOro banTa OaHHbIX. cnonb3yeTcs,

Korga A/nHa cnoB gaHHbix DUT coctasnseT oT 5 go 8 6utos (6e3 9-ro buta
(npeaynpexaeHue)).
Rx 1:paHHble — MCNOb3yeTCA, Korda AJMHa CNoB AaHHbIx DUT coctasnaet 9

6u1TOB, BKAOYas BUT npeaynpexaeHus (9- 61T). MonCK ocyLWecTBAAETCA, TONbKO
ecnm 9-1 6ut (npeaynpexaexHue) —"1". YkasaHHbIn 62T AaHHbIX NPUMEHAETCA K

8 cambiM MAadlWmnm bruTam (3a UcKAoUYeHnem 9-ro buta (NpeaynpexaeHune)).

Rx 0:AaHHbIEe — MCNONb3YeTCA, Korda ANMHA CNoB AaHHbIX DUT cocTasnsaeT 9

6u1TOB, BKAOYas BUT npeaynpexaeHus (9- 6uT). MoncK ocyLWecTBAAETCA, TObKO
ecnm 9-1 6ut (npeaynpexaexHue) —"0". YkasaHHbI 62T AaHHbIX NPUMEHAETCA K

8 cambiM MAadlWMmM bruTam (3a UcKAtoUYeHnem 9-ro buta (NnpeaynpexaeHune)).

Rx X:paHHble — 1MCNOb3YyeTCA, Koraa AanHa cnos AaHHbix DUT cocTtasnaeT 9
Ou1TOB, BK/OYas BUT NpeaynpexaeHus (9-i1 61T). OcywecTBAAETCA MOUCK
yKa3aHHOro 6aiTa AaHHbIX HE3aBMCMMO OT 3HaYeHus 9-ro buTa

(npeaynpeskaeHne). YKasaHHbIM 6alT AaHHbIX TPUMEHAETCA K 8 CaMbiM MAAALWLMM

buTam (3a uckatodeHnem 9-ro buta (NnpeaynpexkaeHune)).
AHaNorMyHble BapuaHTbl A4OCTYNHbI 41A TX.

OwunbKa yeTHocTM RX mam Tx — OCyLLecTBnAeTCA NONUCK OLWMBOK YEeTHOCTM Ha
OCHOBE HaCTpOVIKM B MeHIO0 HaCTpomKM LWNHbI.

Jio6ana owmnbka Rx nam Tx — ocylecTsnaeTca NoUcK Ntobbix oWnbHOK.

JononHuTenbHble CBeAEHMA O MOUCKE AaHHbIX CM. B pasaene “lMouck gaHHbix Lister" Ha

CTpaHuue 161.

JononHuTenbHble cBeaeHna 06 Mcnonb3oBaHMK KHomku [Navigate] HaBurauusa 1
CpeacTs ynpaBAeHUa CM. B pasaene “HaBurauumsa no BpemeHHol pa3sepTke" Ha
CTpaHuue 83.
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[MpeaMeTHbIN yKa3aTenb

CumBonbl

"Mpegen NN?" Ha gucnnee
undposoro BonsTmeTpa, 300

Lndpe

1*2, maTematnyecKkan oyHKuma, 112
1/2, matemaTnuyeckan GyHKuma, 112

A

AC RMS - namepenue "MonHbln
3KpaH", 267

AC RMS - namepexune N-umknos, 267

AM (amnnautyaHas mogynsaums),
BbIXOLHOM CUTHaN
reHepartopa, 321

AutolP, 351, 352

D

D*, 44,147

DC RMS - namepexue
"N-umknbl", 267

DC RMS - namepenue "MonHbIN
3KpaH", 267

DHCP, 351, 352

DVM (undposoit BonbtmeTp), 300

F

FM (yacToTHas moaynsaums),
BbIXOAHOW CUrHaN
reHepartopa, 322

FSK (MaHunynauua casmrom
4acToTbl), BbIXOAHOW CUTHAN
reHepartopa, 323

|
IP-appec, 351, 369
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IP-agpec DNS, 351
IP-agpec wato3a, 351

M

MegaZoom IV, 4
memMax, 394
MSO, 4

S

SCL, 3anyck no 12C, 440

SCLK, 3anyck no 12S, 460
SDA, 439

SDA, 3anyck no 12C, 440

U

usb, 355

USB, nssneyeHune ycrTpoicrea, 48

USB, HymepaLumna 3anOMUHAKOLWMUX
ycTpoucTs, 355

USB, yctpoicteo CD, 355

usb2, 355

USB-HaKkonuTenb, 48

USB-npuHTep, 343

X
X npu makcY no bMN®, 259
X npu muH Y no bN®, 259
Z

Z-raweHune, 78

A

ABTO? MHAMKATOP 3anycKa, 217

ABTOMacwTab, otmeHa, 37

aBTomacwTab, umdposble
KaHanbl, 143

aBToMacwTabupoBaHue
oTobparkaeMbix KaHanos, 358
aBTOMaTMYecKan HacTpoika, 143
aBTOMATUYeCKue usmepeHua, 253,
256
aBTOMATUYeCcKoe npupalleHme, 337
aBTOHacTpoWika, BMN®, 99, 100, 119
aBTOHOMHOE NoakatoveHne, 352
aKTMBHaA nocnegosaTesibHas
WwuHa, 426, 446, 456, 467, 509
amnauTygHas moaynaums (AM),
BbIXOAHOW CUTHanN
reHepatopa, 321
AMMINTYAHO-4YaCTOTHaA
XapaKTepucTmka, 226
AHanus cermeHToB, 284
aHanu3 cermeHToB, 239, 241
aHanorosble GUNLTPLI,
HacTpoliKa, 97, 117
aHaNoroBbli KaHan, 3aTyxaHue
npobHuka, 94
aHa/IoroBbIM KaHas, HacTpolika, 87
aTTeHtoaTopbl, 95

b

6e3onacHaA ounCTKa, 341

6enbiit Wym, sobaBneHne B BbIBOS,
reHepatopa curHana, 319

6ubanorteka, metkn, 171

6uT, 3anyck no SPI, 453

6bIcTpas ocTaHOBKa
nsobpaxkeHua, 368

6bICcTpas oTnaakKa
aBTomacwTaba, 357

BbicTpaa oTnpasKa an. no4tbl, 367

6bicTpas neyatb, 367

6bIcTpoe BOCCTaHOBNEHWNE, 368

6bICTpOE U3MepeHMe BCex
AaHHbIX, 367

6bicTpoe coxpaHeHue, 367
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6bICTPbIN COHPOC CTATUCTUKM
nsmepeHuii, 367

6bICTPbI COPOC CTaTUCTUKM MO
macke, 367

6bIcTpbIli cObpoc 3KkpaHa, 368

B

Beb-nHTepdeic, 369

Beb-uHTepodelic, goctyn, 370

Beb-cTpaHunua "Cpeacrsa
usmepenuma", 381

BepcuMm mukponporpamm, 381

Bepcua MO, 365

BEpTUKaA/bHOE pacwmpeHne, 89

Buaeosbixos VGA, 65

BM3yann3aLMa MaTeEMATUYECKUX
dyHKRUMM, 128

BMU3yanu3sauma, matematmka, 128

BK/tOYeHune, 33

BKAOYEHWe KaHana, 47

BHELWHee 3anoMuHaloLLee
ycTpolicteo, 48

BHeLWHMM 3anyck, 221

BHELLUHMI 3aMnyCK, BXOAHOM
mmneaaHc, 221

BHELUHMI 3anycK, eaUHULbI
npobHuka, 222

BHELWHMI 3anycK, 3aTyxaHue
npobHuKa, 222

BO3BpaT YCTPOICTBA ANA NPOBeAeHUA
obcnyKneaHua, 366

BO/IbT 3G PEKTUBHOTO 3HAYEHMA
HanpsKeHua, eauHULbI
nmamepeHus Wkanol MNP no
BepTukaam, 99, 118

BOCCTaHOBNeHMe, 368

BOCCTaHOB/IeHUe paiinos
macku, 339

BOCCTaHOB/eHUe dalinos
HacTpolikn, 339

BOCCTaHOB/IeHMe $annos Yepes
Beb-uHTepodeiic, 378

BOCCTAHOBNEHME, bbiCcTpoe
BOCCTaHOBNEeHUE, 368

BPEMEHHas gUCKpeTu3aumn
"SKkBuBaneHT", 238

BpeMeHHas pa3BepTKa, 75

BpeEMA 3a4epKKM (nogrotosku), 241

BpeMA HapacTaHuA
ocuunnorpada, 229

Bpems HapacTaHuA,
ocuunnorpad, 229

BPeMmMA HapacTaHua, curHan, 229

Bpems noaroTosku, 241

Bpems, NoAroToska, 241

BCTPOEHHAA CrpaBKa, 68

BXOAHOW umnegaHc 1 MOm, 91

BXOAHOW nmnegaHc 50 Om, 91

BXOAHOM MMNeaaHc, BXOA,
aHanNoroBoro KaHana, 91

BXOA,bl aHANOroBbiX KaHanos, 47

BXOAbl UMPOBLIX KaHanos, 48

BY-3arpaxkgeHue, 219

Bbl6Op 3HaueHwuin, 41

Bbl6Op LMbpPOBLIX KaHanos, 147

BblbOp, 3HaUeHus, 41

BbibpaHO, MeTKa NPorpammHoOIA
KHOMKK gucneTyepa
daitnos, 354

BbIKNtOYaTenb nutanua, 34, 40

BbICOKOYYBCTBUTENbHbIN TOKOBbIN
npo6Hunk N2820A, 260

BbIXOZ, reHepaTopa CUrHanos
wyma, 308

BbIX0g4, 3anyck, 359

BbIXOZHOM CUIHaN reHepaTopa
NOCTOSIHHOro ToKa, 308

BbIXOZAHOM CUrHa reHepaTopa ¢
MMMYyNbCaMU FayccoBOM
dopmbl, 309

BbIXOZAHOM CUrHa reHepaTopa ¢
3KCMNOHEHUMWaNbHbIM
HapacTtaHunem, 308

BbIXOZHOM CUrHa reHepaTopa ¢
3KCMOHEHUUaNbHbIM
cnagom, 308

BbIXOAHOM CUrHaA 3anycKka, 359

BbIXOZAHOM CUIHan 3anycKa, Tect no
macke, 289, 359

r

rapaHtua, 366

rapaHTUIHblE TEXHUYECKMe
XapaKtepuctmkum, 385

rayccosa aMniuTyAaHO-4acToTHasA
XapaKTepucTuka, 227

raweHue, 78
reHepaTtop curHanos, 305
reHepaTop CUrHaN0B, MPOU3BO/IbHbIE
curHanol, 310
reHepaTop CUrHanoB, TMN
curHana, 305
rnybuHa, mogynaumsa AM, 321
roNoBKa NpobHuKa, 95
rpadmK CUHXPOHM3ALUKN TOTUYECKON

WuHbl, 131
rpadMK COCTOAHUA NOrMYECKoMn
WKHbI, 132

il

naHHble ASCII XY, 332

AaHHble CSV, 332

naHHble SENT Lister, 500

naHHble SENT, nonck, 501

OaHHble OQHOKpPATHOrO 3anycka, 43

[ABOWYHbIE AaHHble (.bin), 396

ABOUYHble AaHHble MATLAB, 397

ABOMYHbIe AaHHble B MATLAB, 397

LBOUYHbIE JAHHble, NpUMep
nporpammbl gna utenma, 400

nekoguposaHune ARINC 429,
CKOPOCTb Nnepeaayn
curHana, 480

nekoguposaHune ARINC 429, tun
curHana, 480

nexkoamposaHue ARINC 429, popmart
cnosa, 483

nexkoamposaHue CAN,
KaHanbl-UCTOYHUKKM, 408

nekoguposaHue SENT,
nHTepnpeTauua, 498

AeKoamposaHue curHanos SENT,
HacTpolKa curHanos, 489

neneHve, maTematmyeckas
dyHKuma, 112

neumnbensl, eANHULLBI U3MepPeHnn
WwKanbl BMN® no septmkanm, 99,
118

nmanasoH, Mo, 98, 117

OuHammyeckmii DNS, 351

OMCKpeTusauma, obwme
cBegeHua, 225

pucnetyep ¢annos, 353

oucnnen, getanun curHana, 163

514 Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCM/yaTaLMm



aucnnen, HTepnpeTtauma, 66
amcnnei, MeTku NporpaMmHbIx
KHOMOK, 68
aucnnen, obnactb, 67
[UCNAel, CTpOoKa cocTosHuA, 67
anddepeHumanbHble
npo6HuKK, 390
LONNTENBHOCTb - U3MepeHue, 272
O/MTENbHOCTb + n3mepeHue, 272
nobasneHne NMLEH3UN Ha
unoposble KaHanbl, 395

E

eguHnubl nsmepenua FFT, 104

eAVHULbI U3MEpPEHUA Kypcopa
KoadpuumeHTa X, 246

eanHNLbI U3MEePEHNA Kypcopa
KoappuumeHta Y, 247

eANHNLbl U3MepeHna Kypcopos, 246

eNHULbl U3SMEPEHUA NO BEPTUKANW,
bMN®, 99, 118

eaVHULbI U3BMEPEHUA LWKanbl
dyHKuMmn BN no
BepTukaam, 99, 118

eaVHULbI U3MepeHus,
matematmka, 110

eaVHULbI U3MmepeHus, NPobHUK, 94

eAVHULbI U3MepeHuii Kypcopa dasbl
X, 246

eAVHULbI U3MepeHuit, Kypcopbl, 246

eauHULbI NPobHKUKa, 94

eAnHNLbI, MaTeMaTUyeckune
$yHKumK, 109

eAnHULbI, NPOOHWUK BHELIHero
3anycKka, 222

3

33aBOACKME HAacTPOMKM NO
ymon4yanuio, 341

3arpaxeHune oT BbICOKOYACTOTHOTO
wyma, 219

3arpaxgeHune oT HU3KO4YaCcTOTHOrO
wyma, 218

3arpy3uTb u3, 336

3arpysKa HoBoW
MuKponporpammsl, 370

3arpyska ¢anna, 353

3a4epKa, 220

3a/epKKa passepTkn, 79

3anucb namepeHus, 333

3anyck RS232, 505

3anyck UART, 505

3anyck no ARINC 429, 481

3anyck no CAN, 411

3anyck no FlexRay, 431

3anyck no 12C, 440

3anyck no 125, 463

3anyck no LIN, 422

3anyck no MIL-STD-1553, 473

3anycK no N-Homy GpoHTy
cepun, 193

3anyck no SPI, 453

3anycK no suaeocurHanam, 198

3anyckK No BUAEOCUTHaNY, HAacTPOIKa
obuwux, 202

3anycK No BpemeHu
HapacTtaHua/cnaga, 192

3anycK No gAnUTeNbHOCTU
umnynbca, 184

3anycKk No MMNynbcHol nomexe, 184

3anycK No KOPOTKomy nakety, 194

3anyck no ntobomy ¢poHTy, 181

3anycK NO HACTPOWKe m
yaepaHuto, 196

3anycK No oTkAoHeHuo, 180

3anyck no nakery, 12C, 442

3anyck no curHany SENT, 494

3anyck no ycnosuto NN, 190

3anyck no ¢ppoHTy, 180

3anycK No YepeaoBaHUIo
$poHTOB, 181

3anycK no wabnoHy, 187

3anycK No wecTHaguaTepuyHomy
3Ha4yeHuto WuHbl, 190

3anycKk cbopa aaHHbIX, 43

3anycK, BHeWHUn, 221

3anycK, 3agepxKa, 220

3anyckK, UCTOYHUK, 180

3anycK, KBannPpuUUMPOBAHHbIM NO
30He, 212

3anyck, obuwme ceegeHuns, 178

3anyck, onpegenenuve, 178

3anycK, NPUHYAUTENbHbIN, 179

3anyck, pexunm/ceasb, 215

3anycku, curdan TRIG OUT, 359

3anyLwLeHo, HANKATOP 3anycKka, 217

MpeameTHbIit yKasaTtesb

3anyleHo? HAMKaTop 3anycka, 217

3apaHee onpeaeneHHble meTkn, 170

3aCTaBKa, 3KpaH, 356

3aTyxaHue npobHuKa, 94

3aTyxaHue NPobHMKa, BHELHMWI
3anyck, 222

3aTyxaHue, NPobHUK, 94

3aTyxaHue, NPOBHUK, BHELIHWNM
3anyck, 222

3axsat, 141, 142

3axBaT nomex, 232

3axBaT cepuii UMNynbLcos, 239

3HaKK, TOYHOCTb c4YeTYMKa, 303

3HauYeHMe NOCTOAHHOWN
COCTaB/IAOLWEN MPU BbIYUCTIEHUN
FFT, 104

3HauyeHusn, Bbibop, 41

n

nsmepeHue (-) anuTenbHoctu, 272
nsmepeHue X Npu MakCMmaabHOM
3HayeHnn 'Y, 276
namepeHue X npu MUHUMaNbHOM
3HayeHUn 'Y, 276
M3mepeHue amnantyapl, 263
N3MepeHne BEPXHEro ypoBHA, 263
M3MepeHne BpeMEHHU
HapactaHua, 273
n3mepeHue BpemeHu cnaga, 273
n3mepeHue ANUTenbHocTu (+), 272
n3mepeHue 3agepxkn, 257,273
M3MepeHune KonmyecTsa
oTpuLATeNbHbIX UMNYNbCOB, 277
M3MmepeHue KonmyecTsa
NONIOKUTENbHbIX
mmnynbcos, 277
nsmepeHue koadpduumneHTa, 269
nsamepeHue koapduumneHTta
3anosHeHuna, 272
M3mepeHne makcmumyma, 263
n3mepeHve MMHMMyma, 263
M3mepeHue OCHOBaHuA, 264
n3mepeHue OTKIOHEHMUA OT
YCTAHOB/IEHHOrO 3HaYeHus, 264
M3MepeHue oTPULATENIbHOTO
Bblbpoca, 258, 265
n3mepeHue nepuoga, 270
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n3mepeHue NoaHoM
amnauTyabl, 262

M3MmepeHue NoNoKUTENbHOTO
Bblbpoca, 258

M3MepeHmne CKOPOCTN Nepesaym B
butax, 273

M3MepeHue CTaHAaPTHOrO
OTKNOHeHuA, 267

nsmeperue dasbl, 258, 274

n3mepeHue vactotbl, 270

nsmepeHue, bbicTpoe nsmepeHue
BCEX AaHHbIX, 367

nsmepeHusa, 256

M3MepeHna BpemeHun, 269

M3MepeHUA ABYXKAHAJIbHbIX AaHHbIX
(npobHmKk N2820A), 260

M3MePEHNA ONNTENIbHOCTHU
naketa, 272

M3MepeHna HanpaxeHus, 262

M3MepeHua ¢ 06WMM CHUMKOM, 261

M3MepPEHMA C MOMOLLbIO
NPUAOKEHNA ANA U3MEPEHUA
MoLHoCTH, 259

N3mepeHuna cyeTunka, 271

M3MepeHMA cHeTYMKa 3a4HEero
dpoHTa, 278

M3MepPEHUA CHEeTYNKA NepeaHero
dpoHTa, 278

M3MepeHna, aBTomaTnyeckue, 253

n3mepeHusa, spemsa, 269

n3MepeHus, 3agepxKka, 257

M3MepeHUA, HanpaxkeHne, 262

N3MepeHUa, OTpULLATENIbHbIN
Bblbpoc, 258

MU3MepeHUA, NONOKMUTENbHbIN
Bblbpoc, 258

nsmepeHusa, ¢asza, 258

n3obparkeHune cMrHana, KoOHTPOAbHan
Touka, 355

umMmnenaHc, umoposble
npo6bHukK, 151

MMMYNbCHbIV BbIXOAHOW CUTHaN
reHepartopa, 308

MMMNYAbCbl CUHXPOHU3ALLUN,
reHepatop curHanos, 317

uma danna, Hoeoe, 336

Mmsa xocta, 369

MMsA XoCT-cuctembl, 351

MHBEpPTMpPOBaHWe curHana, 92

MHBEPTMPOBATH LBETa
KoopAnHaTHOW ceTku, 330

MHOMKATOpP aKTUBHOCTK, 145

MHAWKATOP BpeMeHU 3aaepkKku, 81

MHAMKATOP 3anycKa, ABto?, 217

MHAWKATOP 3anycKa, 3anyweHo, 217

WMHAMKATOP 3anyckKa,
3anyweHo?, 217

MHAMKATOP TOYKM OTcyeTa, 81

WHTepnonALua, napameTp
NPOU3BOAbLHOMO cUrHana, 311

nHTepdelic LAN, yaaneHHoe
ynpasneHue, 349

MHTepdelic aBToonpeaeneHns
npobHuka, 47,91

WHTepdelic Nonb30BaTeNs U KpaTKan
CrnpaBKa Ha aHMMIACKOM
A3blke, 69

MHTepdelic Nonb3oBaTeNs U KpaTkan
CnpaBKa Ha MCMAaHCKOM
A3blke, 69

WHTepdelic Nonb3oBaTeNs U KpaTKas
CNpaBKa Ha UTANbAHCKOM
A3blKke, 69

MHTepdelic Nonb3oBaTeNsA U KpaTKan
CrnpaBKa Ha KOpencKom
A3blke, 69

nHTepdelic Nonb3oBaTeNs U KpaTKas
CNpaBKa Ha HEMeLKOM
A3blke, 69

WHTepdelic Nonb3oBaTeNs U KpaTKas
CnpaBKa Ha NoJIbCKOM A3blKke, 69

UHTepdelc NoNb3oBaTeNA U KpaTKan
CnpaBKa Ha NOPTYrasbCKOM
A3blke, 69

UHTepdelc NoNb3oBaTeNA U KpaTKan
CcnpaBKa Ha pyccKom A3blke, 69

nHTepdelic nonb3oBaTeNa U KpaTKas
cnpaBKa Ha TaliCKOM fA3blke, 69

MHTepdelic Nonb30BaTeNs U KpaTKan
CnpaBKa Ha TPaAMLMOHHOM
KUTAMCKOM A3blKke, 69

MHTepdelic Nonb30BaTeNs U KpaTKan
CnpaBKa Ha ynpoLLeHHOM
KUTANCKOM A3blKe, 69

WHTepdelic Nonb30BaTeNs U KpaTKan
crnpasKa Ha ppaHLy3CKoM
A3blke, 69

HTepdelic Nonb30BaTeNA U KpaTKan

CnpaBKa Ha AMNOHCKOM fA3blKe, 69
UHTepderc Nnonb3oBaTeNsa Ha

TypeLKom fA3bike, 69
WHTepdelic Nonb3oBaTens Ha

YeLlCKoM A3blke, 69
MHpopMaumnoHHana obnactb, 68
WUCKa)KeHune, aHanorosblii KaHan, 95
WUCTOYHUK NUTaHusA, 65

K

Kannbposka, 361

KannmbposKa NpobHuKa, 95

KaHan, aHanorosbii, 87

KaHan, eauHuLbl NPpobHuKa, 94

KaHan, nHeepTuposaHue, 92

KaHan, UcKaxeHue, 95

KaHa/l, KHOMKM
BK/IlOYEHMA/BbIKOYEHUA, 47

KaHan, orpaHMYeHne noaochbl
nponyckaHua, 91

KaHan, nonoxkeHue, 89

KaHan, ceasb, 90

KaHaf, ToYHaa HacTpoWka, 92

KaHan, YyBCTBUTENbHOCTb MO
BepTukaam, 89

KapAMOTOHMYECKUI BbIXOAHOM
curHan reHepartopa, 308

KaTeropus UsmepeHus,
onpeaenerHuns, 386

KaTeropuaA nepeHanpa>keHuna, 387

KBagpaTHbIM KopeHb, 120

KnaccudukaTop, 4IUTENBHOCTb
mmnynbca, 186

KHonka "AsTomacwTab", 43

KHomnka "AHanus", 46

KHonMKa "bbicTpoe geicteme", 46

KHoOnMKa "leHep.curHanos", 46,49

KHOMKa "TopusoHT.", 72,77

KHomMKa "3axsat", 41

KHOMKa "U3mepeHua", 253

KHomnka "MartemaTuka", 44

KHomMKa "Hasaa/ssepx", 40

KHonKa "OnopH.", 44,135

KHOMKa "OTtobpaeHue", 41

KHonMKa "MocnegosatensH.", 44

KHonKa "Pexxmm/cBasb", 3anyck, 215
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KHoMKa "CeHcopHoe
ynpasnexue", 41, 50

KHOMKa "coxpaHeHus/Bbi30Ba, 45

KHomMKa "Ytuautsl", 46

KHonka "Undpos.", 44

KHonKa bMNo, 44

KHOMKa bbicTporo aencremns, 367

KHOMKa ropu3oHTanbHOTO
pacrnonoxenusa, 42,79

KHOMKA 3aWuTbl KaNMBPOBKK, 66

KHOMKa uamepeHuii, 45

KHOMKa Kypcopos, 45

KHOMKa maclitaba, 42

KHOMNKa macwrTaba no
ropusoHTanu, 42

KHOMKa HaBurauum no
ropusoHTann, 42

KHOMKa HaCTPOWKM No
ymonyanuto, 43

KHOMKa O4HOKPATHOro 3anycka, 224

KHOMKa neyatn, 45

KHOMKa noucka, 42

KHOMKa NOMCKa No ropusoHTanu, 42

KHOMKa pa3sepTku, 234

KHOMKa cnpaBku, 46

KHOMKa apkocTtn, 40

KHOMKWM (KnaBuLwu), nuuesas
naHenb, 39

KHOMKWN MHCTPYMEHTOB, 46

KHOMKW HaBurauum, 42

KHOMKW curHanos, 41

KHOMKM ynpasneHuns paboton, 43

KHOMKM dalinos, 45

KHOMKW, "nLesan naHenb, 39

KOMMNEHCaLMA NacCUBHbIX
npo6Hukos, 38, 48

KOMMNEeHcaLns NoCTOAHHOM
cocTtasnsaoLen npm
MHTerpmposaHum, 115

KOomneHcaums npobHuKa, 48

KOHeu. yacT., Mo, 98,118

KOHTakT Demo 1, 48

KOHTakKT Demo 2, 48

KOHTAKT 3a3em/ieHuns, 48

KOHTPO/IbHAA TOYKa, U306parkeHne
curHana, 355

KOHUrypauma no ymondyauuio, 35

KOOpAMHaATHanA ceTka, 166

KOpPOTKMe nmnynbcbl, 270

KpaTKasa cnpaBKa, 68

KYPCOpPHble namepeHua, 243

KYpCOpbl A4BOUYHOTO pexuma, 245

KYpCOpbl pexuma nsmepeHui, 245

KypCopbl WeCcTHaALaTeEPUYHOrO
pexuma, 245

Kypcopbl, BpyyHyto, 244

KYpCoOpbl, ABOUYHbIN, 245

KYPCOPbI, OKHO CTPOO6MPOBAHHbIX
nsmepeHui, 281

KYPCOpPbI, PeXXNM U3mepeHuii, 245

KYpCOpbl, C/iIeXXeHne curHana, 245

KypCopbl, WeCcTHaguaTepuyHblii, 245

n

JINHMA CUHXPOHU3ALUMM, 3aNYCK NO
12C, 440
JIMHWUA CUHXPOHU3ALLMM, 3aNyCK MO
12S, 460
2nueBas NnaHenb, yoaneHHoe
ynpaBneHue Screen Only, 373
2nuesas NaHenb, yganeHHoe
ynpasneHue Tablet, 374
Qnuesas naHenb, A3bIKOBas
HaKnagka, 49
nnugensumn, 393, 395
nvueHsua AERO, 393
nunueHsua AUDIO, 393
nuvuensua AUTO, 394
nunuensua CANFD, 394
nvuensua COMP, 394
nnuensua DVMCTR, 394
nvuensua EDK, 394
nvuensua EMBD, 394
nnuensua FLEX, 394
nuvuensuna MASK, 394
nvueHsua MSO, 394
nnuensua PWR, 395
nvuensua RML, 395
nnueHsua SENSOR, 395
nnueHsua UART/RS232, 394
nuvuensua VID, 395
nnueHsna WAVEGEN, 395
Nloruyeckme npenyCcTtaHoBKM
reHepatopa curHanos, 318
Nlornyeckmne npeayCcTaHoBKM,
reHepatop curHanos, 318
norudeckuii nopor, 146

MpeameTHbIit yKasaTtesb

JI0¥KHbl€ HU3KOYACTOTHbIE
curHanoel, 104

JIOKa/IN3MPOBAHHAA HaKNaZKa onAa
nnueson naHenn, 49

M

MaKcuMmanbHana ormbatowan, 129

MaKCMMasibHasa YacToTa
auckpetusauum, 230

MaKCcMManbHasa YactoTa
cuUrHana, 225

MaHUNyNALMA CABUIOM YacToTbl
(FSK), BbixoaHOW curHan
reHepatopa, 323

Mmacka nogcetn, 351

macka, curHan TRIG OUT, 359

MaclTabupoBaHme U NPOKpyTKa, 73

matemaTtuka, BNe, 97, 117

MaTeMaTuKa, eauHULbI
namepenus, 110

MaTeMaTuKa, UCMO/Ib30BaHMue
CUrHaNa MaTeMaTUyecKomn
$yHKUMK, 107

maTeMaTuKa, dyHKumm, 107

MmaTemaTmyeckan GyHKuma Ax +
B, 121

maTemMaTmyeckan GyHKUmA
abCcoNoTHOrO 3HavYeHus, 122

maTemaTtuyeckaa ¢pyHKuma BNe, 97,
117

MaTemaTmyeckan GyHKuUmA
BblunTaHua, 111

maTemMaTuyeckan GyHKUnA rpadpuka
CUHXPOHM3ALLMMU IOTUYECKON
WuHbl, 131

maTemMaTuyeckan GyHKUnA rpaduka
COCTOSIHUA IOTUYECKOM
WKHbI, 132

maTemMaTtumyeckaa GyHKUmA
penenua, 112

maTemaTmyeckan GyHKumA
onobdepeHumpoBaHua, 113

MaTemaTmyeckan GyHKUmA
avoddepeHumposaHusa d/dt, 113

maTemMaTtmyeckan GyHKUmA
MHTEerpmposanua, 114

maTemMaTmyeckaa GyHKumA
KBagpaTa, 122
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maTemMaTmyeckaa GyHKUmA
norapudpma, 123
maTemaTmyeckas GyHKumA
HaTypasibHOro norapuoma, 123
maTemaTmyeckan GyHKUmA
ornbatowein, 128
maTemaTmyeckan GyHKUumA
OTK/NIOHeHMA namepeHua, 130
maTemaTmyeckas GyHKLUmA
crnaxkusanusa, 127
maTemaTmyeckan GyHKLmA
cnoxeHma, 111
maTemaTmyeckan GyHKLUmA
yBenunyeHma, 128
maTemaTmyeckan GyHKLumA
YAEPKAHNA MAaKCUMAJIbHOFO
3HayeHua, 129
maTemaTmyeckan GyHKumA
YAEPXKAHUA MUHUMANbHOTO
3HayeHua, 129
maTemaTmyeckan GyHKLmA
YMHOXeHua, 112
MaTemaTmyeckan GyHKUmA
yCpenHeHHbIX 3HaYeHun, 126
maTemaTuyeckan GyHKumna punbtpa
BbICOKMX YacToT, 125
MaTemaTnyeckan GyHKumMa Gunbtpa
HWU3KKMX YacToT, 125
maTemaTmyeckan GyHKuma dunbTpa,
BbICOKMX U HU3KKUX YacToT, 125
maTemaTuyeckan GyHKuna punbtpa,
ormbatowan, 128
MaTemaTmyeckan GyHkumua dbunbtpa,
crnaxkusaHue, 127
maTemaTmyeckan GyHKuma dunbTpa,
ycpeaHeHHoe 3HavyeHune, 126
maTemaTmyeckan GyHKUmA
3KCMOHEeHTbI, 124
maTemaTmyeckan GyHKLumA
3KCMOHEeHTbl ocHoBaHuA 10, 124
MmaTemaTmyeckan GyHKumA,
WHTerpuposaHue, 114
maTemaTmyeckue onepartopbl, 111
maTemaTmyeckme
npeobpasosanHus, 113
maTemaTtuyeckme dunbrpbl, 125
maTemaTmyeckune GyHKLMK,
BblunTaHue, 111

maTemaTuyeckme GyHKUUM,
anoddepeHumposaHue, 113

maTemaTuyeckme GyHKUuUM,
eanHnybl, 109

maTemaTmyeckmne GyHKLMK,
KacKagHble, 108

maTemaTuyeckme GyHKUUM,
macwrab, 109

maTemaTmyeckme GyHKUUM,
cnoxenue, 111

maTemaTmyeckmne GyHKLMK,
cmeweHme, 109

MrHOBEHHOE 3HaYyeHue nepenaga
curHana, 113

MeHIo LMbpoBOoro KaHana, 146

mepbl 6e3onacHocTH, 35

Mepbl NPeAoCTOPOXKHOCTY NpU
TPaHCNOPTMPOBKe, 366

MecTa CoXpaHeHusa, Hasurauma, 336

mecTto, 336

MecTo, MmeTKa NPOrpamMmMHOIN KHOMKK
aucnetyepa dannos, 354

meTku, 169

METKM KaHanos, 169

METKM MPOrpaMMHbIX KHOMOK, 68

MeTKM, aBTOMaTU4YecKkoe
npupaileHue, 172

MeTKM, cbpoc HacTpoek
6unbanortekn, 173

MWHUMaIbHaA ormbatowan, 129

mogepHuM3auma ao yposHa MSO, 395

MoaepHuM3auma ocumnnorpada, 395

MOoZynn gna mogepHusauum, 393

MOAYNALMA, BbIXOAHOW CUTHAN
reHepartopa, 320

mogynb GPIB, 32,65

moaynb LAN/VGA, 32,65

MYNbTUMNNEKCUPOBaAHHAA pyyKa
macwraba, 44

MYNbTUMNNIEKCUPOBAHHAA pydKa
nonoxexua, 44

H

HaBWUrauma no BpemMeHHoOM
pa3sepTke, 83
HaXaTb gnAa nepexoaa, 336

HaaTb Ana nepexoaa, MeTka
NPOrpamMMHOI KHOMKM
pucnetyepa dainos, 354

HaKnaakKa, 10Kann3nposaHHaa, 49

HaKMagKM gNs NIMLEBOM NaHeNn Ha
McnaHCcKom s3bike, 50

HaKNagKu 4NA NMUEBOM NaHeNU Ha
UTaNbAHCKOM A3blKke, 50

HaKMAgKW oNs IMLEBOM NaHeNn Ha
KopencKkom Asbike, 50

HaKNagKu gNs NMLEBOM NaHeNu Ha
HemeLuKoMm A3blke, 50

HaKNagKu 4NA NMUEBOM NaHeNWn Ha
NnoNbCKoMm A3blke, 50

HaKMagKW oNs IMLEBOM NaHeNu Ha
nopTyranbCcKom fA3blke, 50

HaKNagKu gNs NMLEBOM NaHeNu Ha
pycckom Asbike, 50

HaKNagKu 4NA NMUEBOM NaHeNn Ha
TallcKom A3bike, 50

HaKMagKW oNs IMLEBOWM NaHeNU Ha
TPAANLMOHHOM KUTANCKOM
Aa3blke, 50

HaKMAgKW oNs IMLEBOM NaHeNn Ha
TypeuKom A3bike, 50

HaKNagKM gNs NMLEBOM NaHeNu Ha
YMNPOLEHHOM KMTaCKOM
A3blke, 50

HaKNagKu gNs NMLEBOM NaHeNu Ha
¢dpaHuy3ckom a3blke, 50

HaKNagKu 4NA NMUEBOM NaHeNn Ha
YyelwcKkom A3bike, 50

HaKMagKW oNs IMLEBOM NaHeNU Ha
ANOHCKOM A3blke, 50

HaK/IOH AnAa NnpocmoTpa, 32

HanoMXeHune cnektTpos, 225

HasnoXeHue cnektpos, FFT, 104

HanpAaxeHue B cetTn, 33

HaACTpOMKa aBToMacliTaba, 357

HacTpoliKa no ymonyanuio, 35, 341

HacCTpolKa, aBToMaTnyecKas, 143

HACTPOMKa, No ymonyanuto, 35

HaCTPOMKM reHepaTopa CUrHanoB Mo
YMOYaHuto,

BOCCTaHOBNeHWe, 324

HaCTPOMKM UHTepdeiica
BBOAa/BbIBOAA, 349

HaCTPOWMKM N0 YMOYAHUIO,
reHepatop curHanos, 324
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HaCTPOMKM, BOCCTaHOBeHUe, 339
Hauy. yacToTa, bM®, 98,118
HEeaKTMBHaA NocsefoBaTe/ibHanA
WwuHa, 426, 446, 456, 467, 509
HeNNHenHble UcKaxeHuns, 97, 117
HeobpaboTaHHan 3anucb
NOly4EeHHbIX AaHHbIX, 333
HeobxoanMas nonoca NponycKkaHmA
ocumnnorpada, 229
HeobxoaMman Nonoca NPonycKaHusa,
ocuunnorpad, 229
HeonpeaeneHHoe coctosHne, 245
HenoNHaA AMCKpeTM3aLma
curHanos, 225
HOBaA MeTKa, 171
Homep mogenun, 365, 369
HOpPMa/bHbIM pexum, 231
HOPMasbHbIM pexum cbopa
AaHHbIX, 231
HY 3arpaxkgeHue, 218

(o)

06 aBTOpCKOM npase, 3
06 ocumnnorpade, 365
o6HoBneHne MO K
MUKponporpammsl, 396
o6HOBAEHUA ANA
MUKponporpammsl, 396
obHoBneHus gna NO, 396
06Kt 3anyck no
BuaeocurHany, 202
06LWMi1 CHUMOK, bbicTpoe
neiicreue, 367
06bem NamMATU M YacToTa
ouckpetusauum, 230
06bI4HbIV pexum, 230
orubatowasn,
MaKcumasibHoe/MUHUMaNbHOE
3Ha4yeHue, 129
OrpaHnyeHne Noaochbl
nponyckaHua, 91
OAMHOYHbIN LKA cbopa
AaHHbIX, 217
OfHOKpATHOe cobbiTuA, 224
OAHOCTOPOHHME AKTUBHbIE
npo6HunKKM, 389
OKHO BnakmaHa-Xappuca ¢yHKUUm
BMNa®, 99, 118

OKHO BMN®, 98, 118

OKHO u3mepeHuin, 281

OKHO M3MEPEHUI C yBENMYEHNEM
oTtobparkeHus, 281

OKHO KomaHg, SCPI, 375

OKHO C NJIOCKOW BepLIMHOMN GYHKL MK
BNa®, 99,118

OKHO CTPOBUPOBAHHbIX U3MEPEHUI
no Kypcopam, 281

OKHO X3HHWHra dyHKuum BNd, 99,
118

OKHO, BN®, 98, 118

onepartopbl, MaTematuyeckue, 111

onopHble curHanbl, 135

onpegaesneHue BbICTPbIX CUTHAN0B
SENT, 493

onpeaeneHua usmepeHnn, 256

ocHoBHoM nopt USB, 343

OCHOBHble nopTbl USB, 48

oCTaHoB cbopa gaHHbIX, 43

OCTaHOBKa M306paxeHua, 368

OCTaHOBKa M306paykeHun, bbiCcTpas
OCTaHOBKa M306paxkeHuna, 368

oTbop Npob B peasibHOM BpeMeHU u
noJsioca NponycKaHmaA
ocuunnorpada, 239

OTK/IOHEeHWe nsmepeHus RMS -
AC, 130

OTKNOHEHUE U3MePEHMA BPpeMeHM
HapacTaHua, 131

OTK/IOHEHWE U3MEPEHUA BPEMEHMU
cnaga, 131

OTKNOHEHNE N3MepeHun
O/NTENbHOCTU OTPULLIATENbHOTO
mmnynbca, 130

OTKNOHEHUE N3MepeHusa
ONUTENIbHOCTM NOIOXKUTEIbHOTO
mmnynbca, 130

OTKNOHEHUE N3MepeHusa
KoappuumeHTa, 130

OTKNOHEHUE N3MepeHun
nepuoga, 130

OTKNOHEHWe nsmepeHus paboyero
umkna, 131

OTKNOHEHUEe N3MepeHusn
yacTtoTbl, 130

OTKNOHEHUe cpeaHero
namepenus, 130

OTKNOHeHue, moaynauna FM, 322

MpeameTHbIit yKasaTtesb

OTK/IOHEHWSA YaCcTOTbl, MOAYNALUA
FM, 322

0TOOparKEHNE HECKOIbKUX LIUKIOB
cbopa pgaHHbIX, 224

oTobparkeHune, nocnecseyeHme, 165

OTNpPaBKa HACTPOEK, U306parKeHNN
VN [@aHHbIX MO 3/1EKTPOHHOWN
noyte, 337

OTCeK Ana moaynsa, 65

oTc/exuBatowme Kypcopbl, 245

O4YUCTKa, 365

O4YUCTKa gucnnesn, 234

OYMUCTKA 3KpaHa, 166

0O4YUCTKa, be3onacHan, 341

n

MakeTt Keysight IO Libraries
Suite, 376
nanautpa, 330
namsaTb ocumnnorpada, 178
namaTb ocunnnorpada,
coxpaHeHue, 332
namATb, CErMEeHTUPOBaHHaA, 239
napameTp oT6opa npob B peasbHOM
BpemeHu, 238
napameTpbl KOHOUrypaLmm
cetn, 370
napameTpbl ne4yaTtn, 346
napameTpbl, neyatb, 346
naponsb (ceTb), cbpoc, 384
naposnb (ceTb), ycTaHOBKa, 382
naccusHble NPobHMKK, 389
naccuBHble NPOBHUKY,
KomneHcauma, 38
nepekaoYvaTesb 3anTbl
Kannbposku, 64
nepekpectHole nomexu, 97,117
nepemeHHoe nocnecsevyeHune, 165
neyatb, 367
neyaTb 3KpaHa, 343
neyatb, anbbomHas, 346
neuarb, 6bicTpas neyaTb, 367
Mukn dyHKLUMKM BN, nounck, 101
MUKW YacToTbl, Nonck, 101
NMNo006Pa3HbIN BbIXOAHOM CUTHAN
reHepaTtopa, 307
naowaab - UsmepeHue
"N-umknbl", 279
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MpeameTHbIt yKasaTesb

naowagab - uamepexue "MonHbIN

3KpaH", 279
nospexaeHve npu

TpaHCNopTUpoBKe, 29
nospexaeHue,

TPaHCNOPTMPOBKa, 29
nogasneHue wyma, 219
noakntoyeHue K MK, 352
noakntoyeHue K cetu LAN, 351
nogKno4YeHme NPobHMKOB,

umoposbix, 139
NoAK/OYEHME CETEBOTO

npuHTepa, 345
noakntoyeHue, K MK, 352
nonoxexuve undposoro KaHana, 147
NoNoXeHune, aHanorosbl, 89
nonoca nponyckaHua, 365
nosioca NPonycKaHusa

ocumnnorpada, 226
nosioca NPomnycKaHus,

ocunnnorpad, 226
noaoca nponyckaHua, otbop npob B

peanbHoM BpemeHun, 239
nonyyeHue, 223
nonApHOCTb UMnNynbca, 185
Monb3oBaTenibckas KannbposKa, 361
nopor CMOS, 147
nopor ECL, 147
nopor TTL, 147
nopor, U3MepeHNsa aHaNoroBbIxX

KaHanos, 279
nopor, ycTaHaB/IMBaeMbIi

nonb3osatenem, 147
nopor, uMdposble KaHanbl, 146
noporu usmepeHuin, 279
nopt LAN, 65
nopt USB, 66
nopt ycTpovictea USB, 66
nopt yctporictea USB, yaaneHHoe

ynpasneHue, 349
nocneposaTesibHOE AeKoANPOBaHME

ARINC 429, 482
nocnenosaTesibHOE AeKoAUPOBaHME

CAN, 414
nocneposaTesibHOE AeKoANPOBaHMEe

FlexRay, 434
nocneposaTesibHOE AeKoANPOBaHME

12C, 444

nocnenosaTesibHOE AeKoAUPOBaHME
12S, 465

nocnefoBaTtesibHOE AeKoAUpPOBaHMe
LIN, 425

nocnenoBaTesibHOe AeKoanpOoBaHMe
MIL-STD-1553, 474

nocnenosaTe/sibHOE AeKoAUPOBaHME
SENT, 497

nocnefoBaTtesibHOe AeKoaupoBaHue
SPI, 454

nocnenoBaTeNibHOe AeKoanMpoBaHMe
UART/RS232, 507

nocneposaTesibHble gaHHble, 439

nocnenoBaTtesibHble AaHHble, 3anycK
no 12C, 440

nocnecsevyeHue, 165

nocnecsevyeHune, NOCTosHHoe, 224

nocnecsevyeHue, yaaneHue, 166

nocrobpabortka, 254

NoCTOsIHHOe nocsiecBevyeHne, 165,
224,232

NOCTNYCKOBble AaHHble, 74

noscHeHue, nobasnexHue, 174

npeanyckosble faHHble, 74

npeobpasoBaHuA, maTemaTunka, 113

NPUBAMMKEHNE K YMEHbLLAKOLWEMYCA
ycpeaHeHHOMY 3HaveHuo, 127

npumepsbl ¢akiNoB ABOUYHbIX
AaHHbIX, 400

npuHTep, USB, 48, 343

npuHTepbl USB,
nopaeprknsaemole, 343

NPUHYAUTENbHBbINM 3anyck, 179

npucnocobnenmns, 30, 388,392, 393

NPo6HMK, MHTepdeic
asToonpeaeneHusa NnpobHuka, 47

NPo6HMK, KannbposKa, 95

npo6bHukK, 388,392, 393

NPOBHUKK, aKTUBHbIE
OAHOCTOPOHHMe, 389

NpPo6HMKMK,
anddepeHumanbHble, 390

NpPo6HUKK, NaccuBHble, 389

NPo6HMKK, NacCUBHbIE,
KomneHcauua, 38

NPOBHUKK, NOAKNIOYEHME K
ocuunnorpady, 34

nNpo6HMKK, TOKoBble, 391

NPo6HUKK, undposble, 139

npoBepKa ¢ NOMOLLbO "3010TOro
curHana", 285
nporpammHas KHOMKa anmHbl, 331
nporpammHas KHormMKa
n3meHenHusn, 352
NPOrpammHasn KHOMKa UMeHM
xocTa, 352
nporpammHas KHormMka
mmneaaHca, 91
nporpammHas KHoMKa
HacTpoliku, 351, 352
NPOrpamMMHas KHOMKa HaCTPOMKM
LAN, 351, 352
nporpammHoe obecneyeHune
ocunnnorpada Infiniium Offline
N8900A, 329
nporpammHble KHoMku, 7, 40
Mpo3payHble poHbl, 356
NPOW3BOJIbHbIE CUTHANbI,
KOMMpoBaHWe U3 Apyrux
MCTOYHMKOB, 316
NPOW3BOJIbHbIE CUTHAbI,
peaaktuposaHune, 310
NPOW3BOJIbHbIE CUTHANbI,
pefaKTMpoBaHue
cywectsytowmx, 312
NPOW3BOJIbHbIE CUTHA/bI, CO34aHNe
HoBbIX, 311
NPOMW3BO/IbHbIN CUrHAN
reHepatopa, 307
NPOKPYTKa U MacwTtabupoBaHue, 73
NPOKpyTKa ¢dainos, 353
npopexunsaHune, ona 3anucm
nsmepeHus, 404
npopeXunsaHue, gna sKpaHa, 404
npocaynBaHne CNeKTPaabHbIX
coctasnarowmx FFT, 106
npocaynMBaHUe CNeKTPaabHbIX
coctasnsawwumx, FFT, 106
NpPOCMOTP, HaKNOH Npubopa, 32
npAamoe nogkatoyeHue, 352
NPAMOYrosibHOe OKHO GYHKLUM
bN®, 99,118
NPAMOYrOfibHbl€ BONHbI, 227
NPAMOYrO/IbHbIN BbIXOAHOW CUrHAN
reHepatopa, 307
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P

pasmep, 145

paspeweHue FFT, 103

pasbem EXT TRIG IN, 66

pasbem TRIG OUT, 66, 359

pa3bem Kabens nutaHua, 65

pasbembl 3a4Hel naHenun, 64

pasbeMmbl, 3a4HAA NaHenb, 64

pacKkpbITb cBegeHua, 89

pacrnonoxeHue no septukann, 89

pacyeTHasa HarpysKa Ha Bbixoae
reHepartopa curHanos, 318

pacyeTHaA HarpysKa Ha Bbixoae,
reHepatop curHanos, 318

pacwupeHmne no, 355

pacwmnpeHune no HUKHemy
yposHto, 355

pacwmpeHme no ueHTpy, 356

perncrpauma yaaneHHbIx
KomaHg, 360

perynmposka apkoctn, 163

perynaTop noaoXKeHusa no
ropusoHTanu, 42

pexum "XY", 75, 76

pexum afibbomHom
opueHTauuu, 346

pexum bbicTporo 3anycka, 368

peXXMMm BbICOKOro paspelleHua, 230,
237

pexum 3anycka "AsTo", 216

pexum 3anycka "HopmanbHbiii", 216

pexxum 3anycka, "AsTo" nnm
"HopmanbHbin", 216

PEXUM 3aMyCcKa, PeXum bbicTporo
3anycka, 368

peXxum KavyeHua, 76

pexum obHapyeHus nukos, 230,
232

peXXum oTobparkeHun WnHbl, 148

pexum cbopa gaHHbIX, 230

pexunm cbopa faHHbIX METOLOM
ycpeaHenua, 230, 234, 235

pexum cbopa AaHHbIX, BbICOKOE
pa3speweHue, 237

pexxum cbopa AaHHbIX,
HOpManbHbIM, 231

pexxum cbopa AaHHbIX,
obHapyKeHue nukos, 232

pexum cbopa AaHHbIX,
ycpeaHeHue, 234,235

pexum cbopa, COXpaHWUTb BO Bpema
aBTomacwTabuposaHus, 358

pexum umdpoBoi WunHbI, 148

pexumbl cbopa AaHHbIX, 223

pe3ynbTaTbl aHaAU3a,
coxpaHeHue, 329

pekomeHAaumMn No UsMmepeHnam
FFT, 102

PYKOBOACTBO Nporpammucta, 377

pyyKka BBoaa, 41

py4Ka BBOAQ, HaXKaTue And
Bblbopa, 41

pydyka Bblbopa, 147

py4yKa 3a4epkKkn, 73

pyyKa Kypcopos, 45

pyyKa nonoxenwna, 147

py4Ka nonoxeHua KoadpoduumeHTa
passepTkn, 73

py4YKM macwTtaba no septukanum, 47

PYYKU NOSIOXKEHUA Mo BepTUKann, 47

pyYKmn, nnuesaa naHenb, 39

C

CaMonpOBEpPKa NNLEBON
naHenun,, 365

camonpoBepKa obopyaoBaHua, 364

camonpoBepKa, Anuesas
naHenb, 365

camonpoBepKa, obopyaosaHue, 364

cbop JaHHbIX, 235

cbpoc 6ubnmoTekn metok, 173

cbpoc cetesoro naponsa, 384

cbpoc 3KpaHa, bbicTpbIli cbpoc
9KpaHa, 368

cBefeHMA 0 Bepcun
MuKponporpammsl, 370

cBA3ylowan ctpoka VISA, 369

CBA3b KaHasa Mo nepemMeHHOMyY
TOKy, 90

CBA3b KaHasia Mo NOCTOAHHOMY
TOKy, 90

CBA3b Tpurrepos, 218

cBA3b, KaHan, 90

cBAa3b, Tpurrep, 218

CermeHTUMpOBaHHaA NnamATb, 239

MpeameTHbIit yKasaTtesb

CErMEHTUPOBAHHAA NaMATb, Bpems
NOAroToBKK, 241
CermeHTMpPOBaHHaA NamMATb,
coxpaHeHue cermeHToB, 331
CEermeHTMpPOBaHHaA NaMATb,
CTaTUCTMYECKNE AaHHble, 241
cepwa, 3axBaT cepuii
mmnynbcos, 239
cepuitHbIii Homep, 365, 369
ceTb, NnogKkntoyeHme, 351
cMrma, MMHUMYM, 288
curHan EXT TRIG IN Kak BxogHow
curHan noocn Z, 78
curHan TRIG OUT u 3anyck,
KBaMPUUMPOBAHHbIM MO
30He, 214
CUrHan cobbITUA 3anyckKa,
noacyet, 302
CUTHaN, OTCAEXKMBAHUE C MOMOLLbIO
Kypcopos, 245
CuUrHan, neyatb, 343
curHan, cumsonnyeckne CAN, 414
CUrHan, coxpaHeHune/sKkcnopt, 327
CUTHan, APKOCTb, 163
CUTHaNbl NOCTOAHHOTO TOKa,
nposepka, 217
CUTHaNbl C BbICOKMM YPOBHEM
wyma, 215
cmmBonnyeckue gaHHole CAN, 411
cumBosinyeckme gaHHole, CAN, 411
CUHYCOMAA/bHbIM BbIXOAHOMN CUrHAN
reHepartopa, 307
CMHXPOMMMNY/IbC reHepaTopa
curHanos, curHan TRIG OUT, 359
CUHXPOHU3MPYIOLLME UMMYbCbI
reHepatopa, 317
CUHXPOHWU3UPYIOLL I BbIXOAHOM
curHan reHepartopa, 308
cKkopoctu ppoHTOoB, 229
CKOPOCTb COXpPaHeHMA AaHHbIX, 333
CKOPOCTb COXpaHeHUA, AaHHble, 333
CNyYaiHble wymbl, 215
cMmelleHue nNo BepTuKanu, 89
CHUMOK 3KpaHa Yepes
Beb-nHTepodeiic, 379
coobleHne, CMMBONYECKUE
CAN, 414
cocTofiHMe Kannbposku, 381
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COCTOAHME, NO/Ib30BaTE/IbCKaA
KanubpoBsKa, 365

coxpaHeHwue, 367

coxpaHeHue AaHHbIX, 327

coxpaHeHue dalina, 353

coxpaHeHue daiinos
HacTpolikn, 329

coxpaHeHue $palinos c NOMOLLbIO
Beb-nHTepdeica, 377

coxpaHeHue, bbicTpoe
coxpaHeHue, 367

coxpaHeHne/BoCCTaHOB/IEHNE C
nomoubto Beb-nHTepdeica, 377

CcoXpaHuTb B, 336

COXPaHWUTb cermeHTbl, 331

cneundukauma, 385

CNUCOK meTok, 173

CMWCOK METOK, 3arpysKa us
Tekctosoro ¢anna, 172

CnpaBKa, BCTPOeHHaA, 68

cpabatbiBaHue no bMN®, 99

cpabatbiBaHue, BN, 99

cpegHee 3HavyeHue - U3MepeHune
"N-yumKknbl", 266

cpefiHee 3Ha4YeHue - U3MepeHune
"MonHbI aKpaH", 266

CpeacTBa peryampoBku no
BepTukanu, 47

cpeacTBa ynpasneHua 3anyckom, 41

CpeacTBa ynpaB/eHUs U pasbembl Ha
nnueson naHenn, 39

cpeacTBa ynpasneHua
namepeHuem, 45

cpeacTBa ynpaBneHus
nocnenoBaTeibHbIM
AekoguposaHuem, 44

cpeacTBa ynpaBneHus
pa3BepTKoi, 42,75

CpeAcTBa ynpaBneHus unpposbim
KaHanom, 44

cpencTBa ynpasaeHua, AnueBas
naHenb, 39

CTAaTUCTMKA U3MepPEHUIA, BbICTPbIi
cbpoc, 367

CTaTUCTMKa NO n3mepeHuto, 282

CTATUCTMKA NO MacKe, BbICTPbIN
cbpoc, 367

CTaTUCTUKA, n3mepeHune, 282

CTaTUCTMKA, UCMO/Ib30BaHME
CEermeHTUpPOBaHHOMW NamaTtn, 241

CTaTUCTMKa, TECT N0 Macke, 290

CTAaTUCTUKA, yBenndyeHue, 284

cTeneHb 3arpAsHeHna, 387

CTeneHb 3arpA3HeHus,
onpeaenexHuns, 388

CTOMKOCTb K CKauyKam
HanpsxeHua, 387

CTpOKa MeHio, 68

CTPOKa cocToAHuA, 67

cymmupytoulee yctporictso ARINC
429, 485

cyMmmuUpyloLiee yCTPOoUCTBO
CAN, 417

CymmupytoLiee yCTpoMUCTBO
FlexRay, 435

CyMMUpYtoLLLee YCTPOMCTBO
UART, 510

cymmupytoulee yctporicteo, ARINC
429, 485

CyMmmupytoLiee yCTPOICTBO,
CAN, 417

CyMMUpYloLLLee YCTPOMCTBO,
FlexRay, 435

cymmupytoLliee yCTPOMCTBO,
UART/rs232, 510

cyetumk, 301

cyeTtymnk naketos CAN, 417

cyeTymk naketos FlexRay, 435

cyeTumk naketos UART/RS232, 510

cyeTyunK nepmoga, 303

cyeTumk cnos/ownbok ARINC
429, 485

CcYeTYMK cymmnposaHma, 303

cYyeTymK YacToTbl, 303

cyeTtumk, naket CAN, 417

cyeTumk, naket FlexRay, 435

cyetumk, naket UART/RS232, 510

cyeTymk, cnosa/owmnbku ARINC
429, 485

cunTbiBaHMe faHHbIX EEPROM,
3anyck no 12C, 442

T

Tabnuua Lister, 159
Tabnunuya cobbiTnin, 159
TeopuAa AncKpeTusaumm, 225

Teopua ANCKpeTU3aLUK
Hankeucra, 225

TeopuA, ANCKpeTnsauma, 225

TeCT N0 MacKe, BbIXOAHOW CUTHaN
3anycka, 289, 359

TeCT, Macka, 285

TecTMpoBaHue no macke, 285

TeXHUYeCKMe XxapakTepucTnkn, 385

Tmn 3anycka, ARINC 429, 481

Tmn 3anycka, CAN, 411

TMN 3anycka, FlexRay, 431

TMN 3anycka, 12C, 440

VN 3anycka, 12S, 463

TUN 3anycka, LIN, 422

TMN 3anycka, MIL-STD-1553, 473

TMN 3anycka, N-Hbl GpOHT
cepun, 193

TMN 3anycka, RS232, 505

TMN 3anycka, SENT, 494

TMN 3anycka, SPI, 453

Tmn 3anycka, UART, 505

TVN 3anycka, BugeocurHan, 198

TWN 3anycKa, Bpema
HapacTaHua/cnaga, 192

TUN 3anycKa, A/IUTeNIbHOCTb
mmnynbca, 184

T™N 3anycka, WK, 190

TMN 3anycKa, UMMNYbCHaA
nomexa, 184

TUN 3amnycKa, KOPOTKMI naket, 194

TMN 3aMyCcKa, HacTpoWKa n
yaepxaHue, 196

TWN 3anyckKa, oTKAOHeHne, 180

TMN 3anycka, ¢poHT, 180

TMN 3anycka, GPOoHT 3a
¢dpoHTOM, 182

TUN 3anycKa, wabnoH, 187

TWN 3aMycKa, WecTHagLuaTepmuyHoe
3Ha4yeHue wuHbl, 190

TMN macwTtabHol ceTkn, 166

TWN CUTHaNa, reHepaTop
curHanos, 305

TMNbI 3anycka, 177

TOKOBble NPo6HMKKM, 391

TOYHAA HacTpPoMKa MacwTaba
pa3sepTkn, 80

TOYHaA HacTPOWKa, KaHan, 92

TOYHAA HACcTPOMKa, macwTab
pa3sepTkn, 80
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TpeboBaHMA K cUCTEMaAM
BeHTuAAuuK, 33

TpeboBaHMA K aneKTponuTaHuto, 33

TpeboBaHMA OTHOCUTENLHO YacTOTbl,
MCTOYHUK NUTaHuA, 33

Yy

yBegomneHue, 3

yBe/nveHue cTaTucTukm, 284

yAaneHue Bblbopok, 230

yAaneHue nocnecseyeHns, 166

yaaneHue dainna, 353

YpaneHHaa navuesas naHenb, 375

YnaneHHana nvuesan naHens Full
Scope, 372

yAaneHHan nvuesan naHens Full
Scope, 372

YaaneHHaa nnuesas naHenb Screen
Only, 373

YpaneHHasa nvuesas naHesnb
Tablet, 374

yAaneHHaa nuuesan naHenb,
yAaneHHoe ynpasneHue Full
Scope, 372

yAaneHHoe NporpaMmupoBaHue,
Beb-uHTepodetic, 375

yAaneHHoe NporpaMmupoBaHue,
naket Keysight 10 Libraries, 376

yAaneHHoe ynpasaeHune, 349

yAaneHHble KOMaHAbl,
peructpauma, 360

YMHOXeHMe, MaTemaTuyecKas
dyHKuma, 112

ynpasneHue annHon, 332

ynpasieHne HacTPOMKOM
BpemeHu/genenHns no
ropusoHTann, 42

YnpasneHue npubopom yepes
6paysep, 371,372, 373,374, 375

ynpasaeHMe CKOPOCTbIO
pa3BsepTku, 42

ynpasneHue, yganeHHoe, 349

YpOBeHb 3a3emneHmns, 88

ypoBeHb 3anycka, 179

ypoBeHb, 3anyck, 179

ycnosue agpeca bes
NoATBEPXKAEHUA, 3aMyCK No
12C, 441

ycnosue Havana, 12C, 441
ycnosue ocTaHoBa, 12C, 441
yC/i0BME OTCYTCTBUA
NoOATBEPXKAEHMUA, 3aNyCK NO
12C, 441
yc/noBMe nepesanycka, 3anycKk no
12C, 441
ycTaHoBKa moayna GPIB, 32
yctaHoBKa moayna LAN/VGA, 32
YCTaHOB/NEHHble NnLeH3nn, 365
YyCTaHOB/NIEHHblE moaynu, 381
YCTaHOB/IEHHbI Moaynb, 365
yTuauTbl, 349

(0]

daKTUYecKan vyacTtota
ouckpeTtusauum, 230

dain B popmate ASCII, 328

daiin B popmarte BIN, 328

daiin B popmate BMP, 328

dain B popmate CSV, 328

daiin B popmate PNG, 328

daiin, coxpaHeHWe, BOCCTAHOB/IEHME,
3arpyska, 353

daiinbl CSV, MMHMManbHoE n
MaKCMMasibHOe 3HadyeHua, 404

daiinbl ksx, 353

dalinbl Mmacku, BoccTaHoBneHume, 339

dalinbl HaCTPOIiKK, coxpaHeHue, 329

daiinbl obHoBneHMA, 381

daiinbl 06HOBNEHMA
MuUKponporpamm, 381

dunbTpbI, MaTemaTuKa, 125

dnew-anck, 48

dnaw-namatb, 48

dopmart danna, ASCII, 328

dopmar daitna, BIN, 328

dopmart daina, BMP, 328

dopmart danna, CSV, 328

dopmar daina, PNG, 328

GpOHT 33 ppoHTOM, 182

GYHKUMM naeHTUOUKaLUN,
Beb-nHTepoeic, 380

dYyHKLMM 0bcnykuBaHmua, 361

X

XapakTepucTukum, 385

MpeameTHbIit yKasaTtesb

T

ueHTp, BN, 98,117

unobposoli BonstmeTp (DVM), 300

undposol gucnnei,
MHTepnpeTauna, 144

umobposble KaHanbl, 146

undpoBsble KaHanbl,
aBTomaclwTab, 143

undpoBble KaHanbl, BBOA, B
nevicteme, 395

uMbpoBble KaHaNbl, U3MEpPEHUE
npobHunkom, 151

uMdpoBble KaHANbI, TOTUYECKUI
nopor, 146

uMbpoBble KaHanbl, pasmep, 145

undposble NpobHuKK, 139,151

undposble NPOBHUKK,
mmneaaHc, 151

y

YyacToTa AUCKpeTn3aumm, 3

YyacToTa AMCKpeTU3aLmm n obbem
namatu, 230

YacToTa AUCKpeTM3aumm
ocuunnorpada, 228

YyacToTa AUCKpeTMU3aLuu,
ocunnnorpad, 226, 228

4acToTa ANCKpeTU3aLuu,
oTobparkaemasn TekyLas
yacTtoTta, 72

yactoTa Haunkseucra, 105

4acToTa CKayKa, moaynauma FSK, 323

yacToTa, Hankeucr, 225

YyactoTHaa moaynaumsa (FM),
BbIXO4HOM CUTHaN
reHepatopa, 322

yacbl, 358

YyBCTBUTENIbHOCTb MO
BepTukann, 47, 89

L

wabnoH, 3anyck no SPI, 454
wabnoH, nuuesan naHenb, 49
wmnpokosewaHne DNS, 351
LUIYM, BbICOKOYACTOTHbIN, 219
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MpeameTHbIt yKasaTesb

Wwym, nobasneHve B BbIBOZ,
reHepartopa curHana, 319
LUIYM, HU3KOYACTOTHbIN, 218

3

9KpaH, O4YnCTKa, 166
3KpaHHaA 3acTaBka, 356
3KCMNOPT cUrHana, 327
3/1eKTPOHHasA NouyTa, bbicTpas
OTnpasKa 3n. no4yTbl, 367
3Heprua umnynbca, 114
3HEeproHe3aBUCUMOM NaMATH,
6e3onacHaA oYnCTKa, 341
3HepronoTpebneHue, 33

A

A3bIK rpaduyeckoro nHTepderica
nonb3osartena, 69

A3blK UHTEepdelica nonb3osatensa, 69

A3blK, UHTEepdelic nonb3osaTtens, 69

APKOCTb KOOPAMHATHOM CeTKkKn, 167

APKOCTb MacWTabHoM ceTkn, 167

APKOCTb curHanos, 40
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