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lapaHTmAa

MpuBeaeHHanA B 3TOM AOKYMeHTe
nHdopmaLmA npeaocTaBnseTca Ha
YC/IOBUM «KaK €CTb» U MOKET 6bITb
n3meHeHa 6e3 yBegomneHus B
cnepylowmnx peaakumnax. B panoHewem,
B MaKCMMasbHbIX Npeaenax,
paspeLueHHbIX NPUMEHUMbIMU
NpaBoBbIMU HOPMaMM, KOMNAHUA
Keysight oTKa3biBaeTcs oT Bcex ABHbIX U
noapasymeBaeMbiX rapaHTUii
OTHOCUTE/NIbHO AAHHOrO PYKOBOACTBA U
no6oii npuseaeHHON B Hem
nHdOopMaLMK, BKAIOYAA, HO He

orpaHU4YMBanCh, NoapasymeBaemyio
rapaHTUIO BbICOKMX KOMMEPYECKUX
KauyecTB M NPUroAHOCTU KOHKPETHbIM
uenam. KomnaHus Keysight He HeceT
OTBETCTBEHHOCTM 33 OWIMNBKM, a TaKKe 3a
No60oYHbIMA MU KOCBEHHDIN yLIEep6,
NONYYEHHbIN B CBA3M C
npepocTaBAeHUEM Unmn
MUCNONb30BaHUEM AAHHOIO AOKYMEHTA U
nboii cogeprKalieiica B Hem
nHdopmaumu. Ecnn Komnanus Keysight
1 NONb30BaTe/lb UMEIOT OTAEeNbHOE
NUCbMEHHOE COrnalleHune ¢ YCI0BUAMMU
rapaHTUM, pacnpocTPaHALWMMUCA HA
AaHHbIM JOKYMEHT, KOTopoe
NPOTUBOPEYMT AAHHBIM YCNOBUAM,
NPUOPUTET UMEIOT YC/IOBUA FapaHTUK B
OTAENbHOM COrNalleHnun.

JInueHsnm

OnucaHHble B 4aHHOM JOKYMeHTe
nporpaMMHble 1 annapaTHble CPeacTsa
npeaoCcTaBAATCA MO AULEH3UU U MOTYT
MCNONb30BaTHCA U KONUPOBATLCA TOILKO B
COOTBETCTBUM C YCNOBUAMM TaKoM
NIMUEH3NN.

MNpasa npasutenbctea CLUA

CornacHo nonoxeHuto ctatbm 2.101
Mpasun 3aKynok ansa peaepanbHbIX HYXKA
("FAR") NO onpegenserca Kak
"KoMmmepyecKkoe nporpammHoe
obecneyeHune". COrnacHo NoNoKeHUAM
cTaten FAR 12.212, 27.405-3 1 cTaTbu
227.7202 MNpaBunn 3aKynoK ANA HYXA,
060poHbl — gononHeHue ("DFARS"),
Mpasutenbctso CLUA npuobpertaert
KOMMepyecKoe NporpammHoe
obecrneyeHne Ha 06bIYHbIX YCNOBUAX
npeaoCcTaBNeHUA NPOrpaMmMHOro
obecneyeHus ans v, B cootBeTcTBUM €
3TUM KomnaHua Keysight npegoctasnser
MO rocypapcTBeHHbIM 3aKa3umkam CLLUA
Ha YC/I0BUAX CTaHA,APTHOM KOMMeEpPYeCKown
NIMLEH3UW, ABNAIOLLENCA YacTbio
JNIMLEH3NOHHOTO COrNalLeHUA C KOHEYHbIM
nonb3osatesnem (EULA), konutio KoToporo
MOKHO HalTK Ha Beb-caliTe nNo agpecy

www.keysight.com/find/sweula. B
JNIMLEH3UN, cofepyKaLLelica B cornalleHnm
C KOHe4YHbIM nonb3oBaTenem EULA,
3aABnsAeTcA 06 UCKNIOUUTENbHbIX
NOIHOMOUUAX, NPEeAOCTaBNAEMbIX
Mpasutenbcrsy CLUA Ha ncnonb3osaHue,
VU3MEHEHMWe, PacnpocTpaHeHne uam
packpbiTne MNO. YcnoBuAmu cornaieHmns c
KOHeYHbIM nonb3osatenem EULA n
NONOKEHUAMM NNLLEH3UMU HE
npeaycMaTpuBatoTCA U He foNyCKaloTcs, B
YacTHOCTH, cneaytoline AeilcTBusA co
CTOpOHbI KomnaHuu Keysight: (1)
npeaocTaBneHne TeXHUYEeCcKon
MHPOPMALMM O KOMMEPYECKOM
nporpammHom obecneyeHum unm
[OKYMEHTaLMK, oTHoCALENCA K
KOMMepYecKomMy nporpammHomy
obecneyeHunto, KOTOpas He NOANEXUT
NpPefoCTaBAEHMUIO AN UL, HA OBbIYHbIX
ycnosusx; (2) oTKas unum, HanpoTus,
HageneHue NPaBamu, NPEBbILIALWMMU
npasa, NpeaocTaBAsemble Ha 0BbIYHbIX
YCNOBUAX NNLLAM 4SS UCNONb30BAHUSA,
W3MEHEHUS, BOCNPOU3BEAEHMS,
nepeaayu, coBeplieHnn AencTeui,
[EeMOHCTPUPOBAHWA U PACKPbITUA
KOMMepYeCcKoro nporpammHoro
obecneyeHns UAN JOKYMEHTaLMMK,
oTHOCALeNcA K Hemy. He npumeHsaeTca
HUKaKUX TpeboBaHWI rocyaapcTBEHHbIX
OpraHoB, KPOMe TeX, KOTopble
chopmMynnpoBaHbl B HacToALLEM
JIMLLEH3MOHHOM COTNALIEHMM C KOHEYHbIM
nonb3osatesnem (EULA), 3a uckatoueHmem
TeX NONOKEHWUN, NPaB UAW NLEH3UN,
KoTopble ABHbIM 06pa3om TpebytoTca ot
BCEX NOCTABLLMKOB KOMMEPYECKOTo
nporpammHoro obecneyexus B
COOTBETCTBMM C NPaBUIaMM 3aKyNOK AN
denepanbHbix HYXA (FAR) 1 npasunammn
3aKYNOK AN HY»KA 060pOHbI —
pononHeHune (DFARS) 1 KoTopble ABHO
W3/10}KEHbI B MUCbMEHHOM BUAE B APYrUX
pasgenax cornaweHuna EULA. Komnanua
Keysight He HeceT HMKakux obA3aTenbCTs
3a 06HOBNEHME, NepepaboTky uam nboe
apyroe nameHenue MO. CornacHo
nosnoxeHusam cratei FAR 2.101, 12.211,
27.404.2 v DFARS 227.7102 0
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TEXHUYECKUX AaHHbIX [paBuTenbCTBO
CLUA nmeeT orpaHUYeHHble NpaBa Ha Ux
MCNONb30BaHMeE, KaKk onpeaeneHo B
nonoxeHuax ctatbu FAR 27.401 n DFAR
227.7103-5 (c).

YBegomneHusa no
6e3onacHocTK

ITOT NPOAYKT paspaboTaH u
npoTecTMpoBaH B COOTBETCTBUU C
06LLEeNPUHATBIMM OTPac/ieBbIMU
CTaHAapPTaMy U NOCTaBNAETCA B
6e30nacHOM COCTOAHUU. ITOT AOKYMEHT
CcoAepXKUT MHbOopMaLMIO U
npeaynpexaeHuns, Kotopble HeobxogMmo
NMPUHATbL BO BHUMaHUe OnAa 6e3onacHom
3KCNNyaTauMmn NPoayKTa u obecneyeHus
€ro UcnpasHOCTU.

Hagnuce OCTOPOXHO
npeaynpexaaeTt 06 onacHoCTu.
Eto 0603HavatoTca npoueaypbl
UAKn npuembl paboTsl,
HEeNpPaBW/IbHOE BbINOJIHEHME
nmbo HecoboaeHME KOTOPbIX
MOKET NPUBECTU K
nospexxaeHuto npnbopa nam
noTepe Ba*KHbIX AAHHbIX.
BbinonHeHMe gencTBui, o
KOTOPbIX MAET peyb B
npeaynpexxgeHnmn OCTOPOXHO,
[0MNYCTUMO TOJ/IbKO MPY NOSTHOM
NOHUMaHUK 1 coboaeHMM BCex
yKasaHHbIX TpeboBaHMA.
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OCTOPOXHO

Hagnucb «MPEAYNPEXAEHUE»
coobuiaer 06 onacHocTu. Ero
0603HavalTCA Npoueaypbl UAU
npuembl paboTbl, HenNpaBuibHoe
BbiNoNAHeHUe 6o
HecobntogeHMe KOTOPbIX MOXeT
NPUBECTU K CEPbE3HbIM
TPaBMam MU NPeaCTaBNATb
yrposy Ans }Xu3Hu. BoinonHeHue
[eiCTBUA, O KOTOPbIX MAET peyb
B NnpumevyaHuun
«NPEAYNPEXAEHUEY,
AONYCTUMO TOJZIbKO NPU NOZTHOM
NOHMMaHUU U cobnogeHnn Bcex
YKa3aHHbIX Tpeb6oBaHMiAd.
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Tabnuua 1l Mogenu ocumnnorpados InfiniiVision 3000T cepum X, WMpUHA NOAOC NPOMNYCKaHMA, 4acToTbl

OMCKpeTM3aLmm

Monoca nponyckaHus

Yacrota

BUcKpeTusaumm (c
yepepoBaHuem, 6e3

100 Mry,

5 BbI6/C,
2,5 'ebib/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 I'ebI6/c

1My,

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

yepeaoBaHUA)

2-KaHanbHbIKM 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
NIOTUYECKMX KaHa/I0B

2-KaHanbHbI DSO DSO-X 3012T DSO-X 3022T DSO-X 3032T DSO-X 3052T DSO-X 3102T
4-kaHanbHbI 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:

e 100 Mrwy, 200 MTl'y, 350 My, 500 My, 1 1 TTw, — nonockl NPONYyCKaHNUA.
e 2- 1 4-kaHanbHble moaenu umbposoro ocumnnorpada ¢ yHkumern namatu (DSO).

e 2+16-KaHanbHaa U 4+16-KaHanbHaa MOAEb OcUMANOrpada CMeLIaHHbIX CUTHaN0B
(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.

e 8,5-A101MMOBbIN ceHcopHbI amncnnen WVGA. CeHCOpHbIM Anchieln no3soaseT
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 Meratouyku NamATi Npu YepeLoBaHWM 1 2 MEraTOYKM NaMATU NPU OTCYTCTBUM
yepenosaHuna MegaZoom |V ans obecneyeHna HamebICLLIEN CKOPOCTM OBHOBAEHMA
CUTHana.

e [nAa obecneyeHnss BO3MOKHOCTH 6b|CTpOI’O Bbl60pa BCE PYYKMN HAaXKMMAIOTCA.

e Tunbl 3anycka: GPoHT, PPOHT Nocae GpoHTa, AAUTENBHOCTb UMMYAbCA, LWABOH,
VNN, Bpems HapacTaHusa/cnaaa, N-Hbli @POHT cepum, KOPOTKMIA NaKeT, HACTPONKaA U
yaep»aHue, snaeo, NFC 1 30Ha.

¢ [lapameTpbl NOCAeA0BaTENLHOMO AeKoaMpoBaHua/3anycka ana: CAN/CAN FD/LIN,
CXPI, FlexRay, I2C/SPI, IZS, Manchester/NRZ, MIL-STD-1553/ARINC 429, SENT,
UART/RS232 1 USB PD. MOKHO MCMOb30BaTh Lister 418 npocmoTpa nakeTos
nocaea0BaTeIbHOro AeKOANPOBaHMA.

e OtaenbHas kHonKa [FFT] BA® 1 curHan matemaTnyeckon pyHKkummn BNO.
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[lBa AONONHUTENbHbIX CUTHANa MAaTEMaTUUYECKMX GYHKLUMIA: CIOKEHNE, BblUMTaHKE,
YMHOKEHNe, aeneHmne, anbdepeHumposaHme, UHTErpMpoBaHune, 6N (amnantyaa),
BN® (dbasa), Ax+B, KBaapaT, KBaapaTHbIM KOpeHb, abCcoNtoTHOE 3HaYeHMe,
norapudm, HaTypaabHbIi Norapudm, SKCNOHEHTa, SKCNOHEHTa ocHosaHua 10,
GUNBTP HU3KMX YACTOT, GUALTP BbICOKMX YACTOT, YCPeAHEHHOE 3HaYeHme,
CrnaskmBaHune, ornbatoLlan, yBeanyeHne, MakCuMym, MUHUMYM, MEXAY NMKamm,
yAep:KaHMe MakcMMyMa, yaepKaHue MUHUMYMa, TPeH U3mepeHuii, rpaduk
CUHXPOHM3ALMM IOTMYECKOM LNHBI, rpaduK COCTOAHMA NOTMYECKON WWHbI U
BOCCTAHOB/IEHME TAKTOBOrO CUrHana.

MecTononoxeHne ONOPHbIX CUTHAN0B (2) ANA CpaBHEHUA C CUTHaNaMn APYTUX
KaHaNoB NN CUTHa1laMW MaTeMaTUYECKNX d)yHKLI,l/IIZ.

MHOKEeCTBO BCTPOEHHbIX CPEACTB U3MEPEHMA U OTOBpaXKeHUe CTaTUCTUKM
N3MEpPEHUN.

BCTpOeHHbII 3anyCcKaemblii C MOMOLLBIO IMLEH3WUM 1-KaHaibHbIN reHepaTop
CUTrHaNO0B caeaytoLmx Gopm: NPOM3BO/bHOM, CUHYCOMAAbHOM, MPAMOYrO/IbHOW,
nNMA00BPa3HOM, MMNYNLCHOM, NOCTOAHHOMO TOKA, WyMa, KapAMHaNbHOro CUHYCa,
9KCMNOHEHLMaAbHOTO HapacTaHMA, IKCMOHEHLMaAbHOro cnaaa, KapaAMoTOHUYECKOM 1
MMMYbCOB rayccosont Gopmbl. MoayAMpPOBaHHbIE CUTHA/bLI Ha reHepaTope
CUTrHaN0B, KPOME CUTHAN0B NPOU3BO/IbHON GOPMbI, MMMY/1bCa, NOCTOAHHOMO TOKa U
Wwyma.

Hanunume nopTos USB o6eryaeT npouecc pacneyaTku, COXpaHeHus n obmeHa
OaHHBIMM,

JononHutensHbin moayab LAN/VGA ana noaxntoueHns K ceti n otobparkeHus
3KpaHa Ha APYrom MOHUTOpe.

JonoNHUTEeNbHBIM MOAY/b YHUBEPCANbHON MHTEPdENCHOM WKHbI (GPIB).

B ocumnnorpacd BCTpoeHa cucTeMa Bbi30Ba HbICTPO cnpasku. [1s Bbi3oBa BbICTPOM
CNpPaBKM HAaXXMKTE U yaep:KuBaTe Ntobyto KHOMKY. Moapo6Hble MHCTPYKUMK MO
MCNONb30BaHMIO BbICTPOM CNpPaBKM CM. B pasgene “AocTyn K BCTPOEHHOM KpaTKoM
cnpaBke" Ha cTpaHuue 69.

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

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

Mpw pacnakoske ocuunnorpada u e [naBa 1, “Hauyano pabotbl,” Ha cTp. 31
nepBoM ero NPMMeHEeHMU CM.:

Mpw oTOBparkeHNN CUrHaNOB 1 e [naBa 2, “CpeacTtsa ynpasieHuA pa3BepTKon,” Ha
NONYYEHHbIX AAHHbIX CM.: ctp. 71

e [NaBa 3, “CpeacTBa perysMpoBKM No BepTUKanu,” Ha
cTp. 87

e [naBa 4, “CnekTpanbHbiii aHanus bMN®,” Ha cTp. 97

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

e [NaBa 6, “OnopHble curHansl,” Ha cTp. 135
e [naBa 7, “Undposble kaHanbl,” Ha cTp. 139

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

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

e [naga 10, “MeTkn,” Ha cTp. 171

Mpun HacTpolike 3anNycKkoB Uau e [naea 11, “3anycku,” Ha cTp. 177
M3MeHeHMH pexmmos cbopa e [NaBa 12, “Pexkum 3anycka/csasb,” Ha cTp. 219
AaHHbIX CM.:
e [naga 13, “YnpasneHune cbopom AaHHbIX,” Ha CTp.
229
BbINoNHEHME U3MEPEHUI K e [naBa 14, “Kypcopsl,” Ha cTp. 249

aHaNN3a AaHHbIX: e [naBa 15, “UsmepeHuns,” Ha cTp. 259

e [naBa 16, “TecTupoBaHMe No macke,” Ha cTp. 295

e [nasa 17, “Uncdposoi BOABTMETP U CHETUMK,” Ha
ctp. 309

e [naBa 18, “AHanNn3 YaCTOTHbIX XapaKTEPUCTUK,” Ha
cTp. 315

Mpn ncnonb3oBaHMKU BCTPOEHHOIO e [naBa 19, “TeHepaTop curHanos,” Ha cTp. 321
reHepaTopa CMrHanos,
AKTUBMPYEMOTO MO JINLEH3UU, CM.:

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCM/yaTaLmMm



Mpun coxpaHeHnn, BOCCTaHOBAEHUUN e [naBa 20, “CoxpaHeHue/3n. nouta/sbi3os
WUAW MeYaTu cMm.: (HacTpoiKK, aKkpaHbl, gaHHbIe),” Ha cTp. 343

e [naea 21, “lMevaTb (3KpaHoB),” Ha cTp. 359

Mpu ncnonb3oBaHMU GyHKLMNA e [naBa 22, “HacTtpoiiku ytnaut,” Ha cTp. 365
yTUANT unu Beb-uHTepoderica

e [naBa 23, “Beb-uHTepoeiic,” Ha cTp. 385
ocumnnorpada cm.:

[nAa cnpaBku cm.: e [NaBa 24, “OnopHbIii curHan,” Ha cTp. 401
Mpu ncnonb3oBaHMM 3anycKa No e [naBa 25, “3anyck no CAN/LIN v nocnegoBatenbHoe
JNINLLEH3NPOBAHHOM OeKkoaupoBaHue,” Ha cTp. 423

nocnegosarten bHOW LWUMHE U

" e [naBa 26, “3anyck no CXPl n nocneposatenbHoe
YHKUNIN AeKOaMPOBAHUSA CM.

neKkoampoBaHue,” Ha cTp. 447

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

e [naBa 28, “3anyck no 12C/SPI n nocnegosatenbHoe
AeKkoauposaHue,” Ha cTp. 469

e [naBa 29, “3anyck no 12S u nocnegosatenbHoe
AekoamposaHue,” Ha cTp. 489

e [nasa 30, “3anyck no CAN/LIN u nocnegosaTenibHoe
hekoampoBaHue,” Ha cTp. 501

e [naga 31, “3anyck no MIL-STD-1553/ARINC 429 u
nocsiegosaTtenbHoe AeKogmpoBaHue,” Ha cTp. 519

e [naBa 32, “3anyck no SENT 1 nocneposatensHoe
hekoampoBaHue,” Ha cTp. 537

e [n1aBa 33, “3anyck no UART/RS232 u
nocsepoBaTtenbHoe AeKogupoBaHue,” Ha cTp. 551

e [naea 34, “3anyck no USB PD v nocnepoBatensHoe
OeKkoaupoBaHue,” Ha cTp. 561
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KpaTkue MHCTPYKLMKN NO NocneaoBaTe/IbHOMY HaXKaTUIO KHOMNOK NaHenu u
nporpamMmmHbIX KHOMNOK

MHCTPYKUMM NO HaXKaTuIo NocaefoBaTe/IbHOCTEN KHOMOK NpuBeAeHbl B COKPALLEHHOM
BMZe. B COKpalleHHOM BMAEe MHCTPYKLMA No HaxaTuio KHonKku [Keyl] KHonKa 1, 3aTem
nporpaMmmHoOM KHonku MporpammHas KHonKa 2 1 KHonku Mporpammuas KHonka 3
BbIFIAAUT Cheaytowmm obpasom.

HaxmuTe [KHonKa 1] > MporpammHan KHonka 2 > MporpammHas KHoMKa 3.

KHonkamu moryT 6biTb [Key] KHonka Ha vuesolt naHenn uauv NMporpammHasn KHOMKa.
MporpammHble KHOMKM — 3TO LWECTb KHOMOK, PAacnONOXEHHbIX CPa3y Nog IKpaHOM
ocumnnorpada.
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MopKkntoyeHre NpobHMKoB K ocumnnorpady / 36

A

MpeaenbHoe BXOAHOE HamnpsAKeHMe Ha aHa/IoroBOM
Bxoge / 36

A

He gonyckaiTe cmelleHuns kopnyca ocuunnorpada / 37
BxogHot curHan / 37

BoccraHoB/IeHME HAcTpPoeK ocuuanorpada no
ymonyaHuio / 37

Mcnonb3oBaHue GpyHKUMM aBTOMacluTabuposaHua / 38
KomneHcauma naccuBHbIx NpobHuKkos / 40

M3ydeHne Haxo4AWMXCA Ha INLLEBOW NaHeNn cpeacTs
yrnpasieHusa u pasbemos / 41

HaknaZku ana anMuesoi naHen Ha pasHbix A3blkax / 50

OnucaHune 3n1eMeHTOB yrnpaBaeHNA CEHCOPHbIM
aucnneem / 51
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PricoBaHMe NPAMOYro/bHUKOB ANS MacluTabrupoBaHuMsA
CUTHANOB WM HACTPOWMKKM 3anycKa anA 30Hbl / 52

*ecTbl NPoANCTbIBaHMA, MEepeTacknuBaHMaA AN U3MEHEeHUA
maciuTtaba, No3nLMOHMPOBAHNA U M3MEHEHUA
cmeuweHuns / 53

Bbibop oTobparkeHns MHPOpPMaALUU UAN S/IEMEHTOB
ynpasneHus Ha 6okosoi naHenn / 55

OTcoeanHeHne Ananorosbix OKOH 6OKOBOW NaHe M MeTo40M
nepetackusanma / 56

MepemelleHne ANaN0OroBbix OKOH Ha 6BoKkoBow naHean / 56

BbIBOp MEHIO ManoroBbiX OKOH U 3aKPbITUE ANANOroBbIX
OKOH / 57

MepeTackmMBaHue Kypcopos / 57

CeHCopHble MporpaMmMHble KHOMKM 1 MEHIO Ha
aucnnee / 58

BBOA, MMEH C MOMOLLLbIO AMANOrOBbIX OKOH C
6yKBEHHO-LMPPOBON Knasmatypon / 59

M3meHeHMe cMeLLeHMA CUTHAN0B NyTEM MepeTackMBaHUA
3HAYKOB OMOPHOM TOUKM 3a3emnieHuns / 60

JocTyn K 31emeHTam ynpaBAeHWA U MEHIO C MOMOLLbIO
3Hayka meHo / 61

Bk/toueHune/BbIKAOYEHWE KAHANO0B U OTKPbLITME AMANOrOBbIX
OKOH /1A yrpasieHusa macwtabom n cmelleHnem / 63

Bxopa B meHto "Pa3BepTKa" 1 OTKpbITUE AMANOroBOro okHa
AN ynpasaeHus macwtabom 1 3agepkkoin / 63

Bxog, B MEHI0 3aMycKa, U3MEHEeHMe peXkuma 3anycka u
OTKPbITME AMaN0rOBOro OKHa A1 YCTaHOBKMU YPOBHA
3anycka / 64

Mcnonb3osaHue USB-mbiwin u/mav KnasmaTypbl Ana
yrpas/ieHnsa CEHCOPHbIM ancrineem / 65

OnucaHue pasbemos 3aaHel naHenn / 65
MN3yyeHne aucnnes ocumnnorpada / 68

[JocTyn K BCTPOEHHOM KpaTKoi cnpaske / 69
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2  CpepactBa ynpaBieHWUs pa3BepTKoOM
PerynvpoBKa maclutaba pa3sepTku (Bpema/aenequne) / 73
PerynvpoBKa 3a4epKK1 Mo ropusoHTanu (nonoskeHuns) / 73

MpoKpyTKa N MaclTabupoBaHME OTAENbHbIX UK
OCTaHOBJIEHHbIX AaHHbIX [/ 74

MN3meHeHMe BpeMeHHOro pexnma passeptku ("HopmanbHbiin",
"XY" nan "Kauenne") / 75

BpemeHHoMI pexkum "XY" / 76

OTobparkeHne BPpeMeHHOM Pa3BEPTKM C U3MEHEHHbIM
macwrtabom / 79

MepekntoueHne peskMMoB rpy6oit/To4HON HAaCTPOMKM KHOMKM
maciutaba passeptkn / 80

Pasmell,eHne TOYKM OTcHeTa BpeMeHU (cnesa, no LeHTpPY,
cnpaBsa, nosib3oBatenbckoe) / 81

Mounck cobbitnn / 82

HacTpoitka noncka / 82
KonuposaHue napameTtpos novcka / 83

HaBurauusa no spemeHHon passeptke / 83
Hasurauus no spemenn / 84
Hasuraumsa no cobbituam novcka / 84
Hasuraumsa no cermentam / 85

3  CpeacTBa peryampoBKM N0 BEPTUKAAN

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

EquHunubl nsmepenmns eyHkumm bNd / 104

3HaveHMe NOCTOAHHOW COCTaBAAIOLLEN NPY BbIYUCNEHUN
FFT / 104

JIOXHble YaCTOTHbIE COCTaBAAIOLWME U HANIOKEHNE
cnektpos / 104

MpocaunBaHme cnekTpanbHbix cocTasaatowmx / 106

5  CurHanbl matemaTuyeckux GyHKLMMI

OTobpaKeHne CUrHanos matematnieckux oyHkumnin / 107

HacTpoiika macwtaba M cMeLleHUs CUrHana MmateMaTyeckoi
byHKumMmn / 109

EAMHMLbBI U3MEPEHUA CUTHAI0B MaTEMATUHECKUX
byHKUMn / 110

MaTtemaTuyeckue onepaTtopbl / 110
CnoskeHue unu Bbluntanme / 111
YMHOMeHune unu genenne / 111
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MaTtemaTunyeckue npeobpasosanHma / 112
OnddepeHumposanne / 113
NuTerpuposaHue / 114
Amnautyna BMN®, pasa BN / 116
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
Makcumym/MuHumym /129
MonHaa amnautyga / 129

YaepaHme MakcumaibHoro/MMHUMasIbHOTO
3HaveHmna / 130

OTKnoHeHue nsmepeHusa / 130
MpadUK CUHXPOHM3ALMM NOTUYECKOM WKHbI / 131
MpaduK cocToAHMNA NorMyeckon wuHol / 132
6 OnopHble curHanbl
CoxpaHeHue curHana B dain onopHoro curHana / 135

OtobpaskeHune onopHoro curHana / 136

MN3meHeHMe macluTaba 1 MON0XKEeHUA OMOpPHbIX curHanos / 137
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PerynvMpoBKa MCKaXKeHWi onopHoro curHana / 138
OtobpaskeHune nHbopmaumm o6 onopHom curHane / 138
CoxpaHeHwne/Bbl30B $alii0B OMOPHbIX CUrHAN0B Ha
USB-Hakonutens u ¢ USB-Hakonutena / 138
7 Uundposble KaHanbI

MoakntouyeHne undpPoBbIX NPOOHUKOB K TECTUPYEMOMY
ycTpovictey / 139

A

Kabenb npobHuKa umdposbix KaHanos / 140
MonyyeHune curHanos no unMbposbiM KaHanam / 143

OTo6pakeHne UMPPOBbIX KaHAN0B C MOMOLLIO GYHKLUN
asTomacwrtaba / 143

NHTepnpeTauma curHana Ha umdposom aucninee / 144
MN3meHeHMe pa3mepa oTobparkeHns undposbIx KaHanos / 145
BKatoyeHme 1 BbIKAOYEHWe ogHOoro KaHana / 146

Bk/toueHue u BblKkNtoYeHMe Bcex UuMdpoBbIx KaHanos / 146
BK/toYeHMe 1 BbiKNOYeHMe rpynn KaHanos / 146

N3meHeHMe normyeckoro nopora umdposbix KaHanos / 146
M3meHeHMe nonoxkeHns umbposoro KaHana / 147
OTobpakeHne uMPPOBbIX KAHANOB KaK WKHbl / 148

YeTKOCTb curHana umdpoBoro KaHana: MMNeAaHc 1 3a3emsieHne
npobHuka / 151

BxogHot umnegaHc / 152
3asemsieHune npobHuka / 154
OnTManbHble MeToabl smepeHuin / 156

8 TocneposatenbHOE AeKoAMpPOBaHUE

Moaynu nocnenosaTtenbHoro gekoanposanma / 157
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Lister / 159

Mounck gaHHbIX Lister / 161

9 Hactpoiika aucnaes
PerynupoBka apkoctn / 163
YcTaHOBKa M OTMeHa nocnecsevenna / 165
Ounctka skpaHa / 166
Bbibop TMNa macwTtabHol ceTkn / 166
PerynvpoBKa ApKocT1 maclutabHon cetkm / 167
[Nob6asneHne noacHeHnsa / 168

duKcauma nsobpaxeHma Ha akpaHe / 170

10 MeTKku
Bk/itoueHue v BbikIoYeHne otobpaxeHus metok / 171
MpucBoeHMe KaHany 3apaHee onpeaesieHHbIXx meTok / 172
OnpepeneHve Hosol meTkn / 173

3arpysKa Cnmucka MeToK U3 creLmasibHO CO34aHHOMo TEKCTOBOro
davina / 174

BoccTaHoBNIEHWE 3aBOACKMX HAaCTPOEK BUBNMOTEKM
metok / 175
11 3anycku
HacTpoiika ypoBsHs 3anycka / 179
MpuHyanTensbHbIn 3anyck / 179
3anyck no ¢ppoHTy / 180
3anyck no GppoHTy 3a ppoHTOoM / 182
3anycK no AUTenbHoCcTM umnyabca / 184

3anyck no wabnoHy / 187

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 17



3anycK no wectHaguaTepuyHomy wabaoHHOMY 3HaYEHUIO
WwuHbl / 190

3anyck no ycnosuio UIN / 190
3anyck no BpemeHu HapactaHua/cnaga / 192

3anyc+< no paAMOHaCTOTHOﬁ CBA3U BAUNKHEro AEﬁCTBMﬂ
(NFC) / 193

3anyck no N-Homy ¢poHTy cepumn / 197
3anycKk no KopoTkomy nakety / 198
3anycK no HacTpoke u yaepskanuio / 200

3anyck no sugeocurHanam / 202
HacTtpoiika obuimx 3anyckos no sugeocurHany / 207
3anycK no onpeaeneHHOM cTpoke BuaeocurHana / 208
3anycK no scem cuHxpoumnysabcam / 209

3anyck no onpeaeneHHoOMy nojyKaapy
BuaeocurHana / 210

3anyck no scem nosykagpam sugeocurHana / 211
3anycKk no HeYyeTHbIM AW YeTHbIM nonam / 212

MocneposaTesbHbI 3anyck / 215

3anyck, KBaAMPpUUMPOBaHHbIN Mo 3oHe / 216

12 Pexum 3anycka/cBA3sb
Bbibop peskunma 3anycka: "AsTo" nam "HopmanbHbin" / 220
Bbibop cBasu Tpurrepos / 222

BK/IlOUEHME U BbIK/IOYEHWE MOAABAEHMA LyMa NPt
3anycke / 223

BktoueHue un BbikntoyeHne BY-3arpaxaerHuna / 224
HacTpoiika 3agepku 3anycka / 224

Bxoa, BHellHero 3anycka / 226
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A

MaKcrmasibHOe HanpssKeHe Ha BXOAE BHELLHero Tpurrepa
ocuunnorpada / 226

13  YnpaBneHue c6oOpoOm AaHHbIX

PaboTa, ocTaHOBKa U BbIMO/SIHEHWE OAMHOYHOIO LMKAa cbopa
OaHHbIX (ynpasneHue paboton) / 229

O6uwue ceegeHna o auckpetnsauum / 231
Teopua anckpetusaumm / 231
HanoseHue cnexktpos / 231

Monoca nponyckaHua ocuunnorpada u yactoTa
auckpetusauun / 232

Bpems HapacTaHua ocumnnorpada / 235
Heobxoanman nosoca nponyckaHus ocumnnorpada / 235
O6bem NnamaTH M YacToTa AncKkpeTusaummn / 236

Bbibop peskunma cbopa aaHHbIX / 236
Pexkum cbopa AaHHbix "HopmanbHbiid" / 237
Peskum cbopa aaHHbIx "O6HapyskeHue nukos" / 238
Pexkum cbopa gaHHbix "YcpeaHeHue" / 240
Peskum cbopa aaHHbIX "BbicoKoe paspelieHune" / 243

MapameTp otbopa nNpob B peasbHOM BpemeHn [/ 244
O160p Npob B peasibHOM BpeMEHM U M0JI0ca NPONYyCKaHUsA
ocuunnorpada / 245
C60p AaHHbIX B CErMEHTUPOBaHHYIO Namatb / 245
Hasurauus mexay cermeHtamu / 246

M3mepeHus, cTaTUCTUKA M NOCTOSAHHOE NoC/ecBeYeHme ¢
MCMNONb30BaHNEM CErMeHTUpPOoBaHHOW namaTtn [/ 247

Bpems noarotoBKM cermeHTMpoBaHHOM namatn / 247
CoxpaHeHue gaHHbIX CermeHTUpoBaHHOW namaTtn / 248

14 Kypcopsl

BbINonHeHMe KypcopHbIx M3mepenuin / 250
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15

Mpumepsbl Kypcopos / 254

N3mepeHuna
ABTOMaTUYECKOE BbINO/IHEHME M3MepeHuin / 260
N3meHeHue nsmepeHuin / 262

CsoaHan Tabnnua nsmepenunin / 262
O6bwmn cHumok / 267

N3mepeHuna HanpsKeHnsa /[ 268
MonHaa amnantyga / 268
Makcumym / 269
MuHumym / 269
Amnautyaa / 269
BepxHuit yposeHb / 269
OcHoBaHue / 270
OTKNOHEHMeE OT YCTaHOBAEHHOrO 3HayeHua / 270
OTpuuaTenbHbii Bbibpoc / 271
CpeaHee 3HavyeHue /[ 272
DCRMS / 272
ACRMS / 273
Koadduument / 275

N3mepeHusa BpemeHun /[ 275
Mepuon, / 276
Yactota / 276
Cuetunk /[ 277
+ antenbHoctb / 278
— OavntensHocts [/ 278
OnutenbHoctb cepun [/ 278
KoadduumeHT 3anonHeHma / 278
CropocTb nepegauu B 6butax / 279
Bpems HapactaHua / 279
Bpems cnaga / 279
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3agepxKka / 279

daza / 281

X Npy MUHUMaNbHOM 3HadeHun Y / 282
X npy MakcumasibHOM 3HaveHun Y / 283

M3mepeHusa nytem noacyeta / 283
CUeTumK NoNoXKMTENbHbIX Mnyabcos / 283
CuyeTymk oTpuLaTENbHbIX UMNYNbcoB [/ 284
Cuetunk nepeaHero ¢poHTa / 284
CueTuumk 3agHero ¢ppoHTa / 284

N3mepeHuna cmeluaHHoro tuna / 285
Mnowaab / 285

N3mepeHunsa aHanmnsa BN® / 285
MouwHocTb KaHana / 286
3aHMMaemas nosioca nponyckaHus / 286

KoapdpuumneHT moLHOCTH No coceaHeMy KaHany
(KMCK) / 286

O6uwue rapmoHuyeckmne uckaxenmsa (Orn) / 287
Moporu usmepenunii / 288
OKHoO n3mepeHnin / 290

CraTuctuKa no nsmepenuto / 290

16 TectnpoBaHWe NO Macke
Co3pgaHue macku "3on0toro" curHana (Astomacka) / 295
MapameTpbl HACTPOMKM TecTa no macke / 297
Cratmctuka no macke / 300
N3meHeHue daina macku BpyuHyo / 301

CospaHue daina mackn / 305
Kak nposoautca TectuposaHue no macke? / 307
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17 UwndpoBoii BONBTMETP U CYHETYUK
Lindposoit sBonbtmetp / 310

Cuetunk / 311

18 AHaAM3 YACTOTHbLIX XapaKTePUCTUK
BbinonHeHue nogkaouenmin / 315
Hactpoika n 3anycKk aHanmsa / 316

MpocMoTp M coxpaHeHue pesynbTaTos aHaansa / 318

19 TleHepaTop curHanos

Bbibop TMMNa reHepupyembiX CUrHaA0B U HaCTPOIKa
napametpos / 321

PegaktupoBaHue NPoM3BO/bHbIX CUrHanos / 326

Co3pgaHue HOBbIX MPOM3BOAbHbIX CUTHanos / 327

PefaKTMpPOBaHMeE CYLLECTBYIOLLMX MPOU3BO/bHbIX
curHanos / 328

CoxpaHeHwue apyrmx CUrHanoB B NPOU3BO/IbHbIN
curHan / 333
BbIBO, CUHXPOHM3MPYIOLMX MMMYNbCOB reHepaTopa / 334

OnpepeneHne pacyeTHOM HarpysKku Ha Bbixoge / 334

Mcnonb3oBaHMe I0rMYECcKUX nNpeaycTaHoBOK reHepaTtopa
curHanos / 335

[ob6aBneHue wyma B BbIBOA, reHepatopa curHana / 336

[ob6aBneHne MOAyNALMN K BbIXOLHOMY CUTHaNY
reHepatopa / 336

HacTtpoiika amnautyaHo moaynsaumu (AM) / 337
HacTtpoiika yactotHo moaynaumu (FM) / 339
HacTpoiika maHunynaumm casurom Yyactotbl (FSK) / 340

BoccTaHOB/IEHME HACTPOEK reHepaTopa CUrHaioB Mo
ymonyaHuio / 341
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20 CoxpaHeHwue/3n. noyTta/Bbi30B (HACTPOWMKK, SKPaHbI, AaHHbIE)

CoxpaHeHwue HacTpoeK, M306paxKeHnin aucnies nnm
AaHHbIX / 344

CoxpaHeHue ¢palinos HacTpoiiku / 346

CoxpaHeHue dalinoB n3obparkeHnin B popmate BMP nnm
PNG / 346

CoxpaHeHue daiinoB gaHHbIx B dopmate CSV, ASCII XY nan
BIN / 347

Ynpasnenune ganHont / 349
CoxpaHeHue ¢painnos gaHHbIxX Lister / 350

CoxpaHeHwue $paitioB ONOPHbIX CUrHaIOB Ha
USB-Hakonutens / 350

CoxpaHeHue mackn / 351

CoxpaHeHue Npon3BoAbHbIX cUrHanos / 351
HaBurauma no mectam coxpaHeHus / 352
Bsog umenu daina / 352

OTnpaBKa HaCTpoeK, N300parxKeHM 3KpaHa UAN AAHHbIX MO
3/1eKTPOHHOM noute / 353

BoccraHoBieHUe GaitioB HACTPOMKM, MaCKM UK
JaHHbIX / 354

BocctaHoBneHue daitnos HacTponkn / 355
BoccraHosneHue dainos macku / 355

BoccraHoBieHUe $aitioB ONOPHbIX CUTHA/OB C
USB-HakonuTtena / 356

BoccraHoB/IEHME NPOM3BOJIbHbIX cUrHanos / 356
BoccTaHoBNEHME HAcTPoeK No ymonyaHuwo / 357

BbinonHeHne 6e3onacHol ounctkm / 357

21 MevaTb (3KpaHOB)
MeuyaTb 3KpaHa ocuunnorpadpa / 359

HacTpolika nogKkntoueHus ceteBoro npuHtepa / 361
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YcTaHOBKa 3Ha4YeHuin napameTpos neyatn / 362

YcTaHoBKa 3Ha4yeHua napametpa "Maautpa" / 363

22 HacTponku ytuant
HacTpoiiku nntepdelica BBoga/sbisoga / 365

HacTtpoiika noakatodeHna ocumnnorpada k cetn LAN / 366
YcTaHoBKa coeguHeHus ¢ cetbio LAN / 367
ABTOHOMHOE (npsamoe) nogkntoueHue K MK/ 368

Oucnetyep ¢pannos / 369

HacTtpoitka napameTpos ocumnnorpadpa / 371
PacwupeHre no LeHTPy UK No HUKHeMy ypoBHio / 371
OTKAtOYEeHUE/BKAOUEHUE NPOo3padHbIX poHos / 372
3arpysKka 6MbANOTEKN METOK No ymonyaHuio / 372
HacTpoiika akpaHHOM 3acTtaBkn / 372
YcTaHOBKa NapaMeTpoB HacTpolKu aBTomacwtaba / 373

HacTtpoiika yacos ocuunnorpada / 374

HacTpolika nctouyHunKka gnsa pasbema TRIG OUT Ha 3agHen
nadenn / 375

BK/loueHWe pernctpaunm yaaneHHoix KomaHg, / 376

BbinonHeHune obenyskusanma / 377
Monb3oBaTenbckaa kannbposka / 378
BbinonHeHMe camonposepku obopyaosanma / 380
BbinonHeHMe camonpoBepKku Anueson naHenn, / 381
OtobpaskeHue ceegeHnin 06 ocumnnorpade / 381

OTo6paKkeHne CoCTOAHMUA N0/b30BaTE/IbCKOM
Kanubposku / 381

Yxop, 3a ocumanorpa¢om / 381

MpoBepKa rapaHTUIAHOrO CTaTyca M cTaTyca
nocnerapaHTMinHoro obcnyxmusaHua / 382

KoHTaKTHble cBegeHun Keysight / 382
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BosBpart yctpoitctea / 382

HacTtpoiika KHonku "[Quick Action] BbicTpoe geiicteue" / 383

23  Beb-uHTepdodelic
HocTyn K Beb-uHTepdeiicy / 386

YnpasneHue npnbopom yepes 6paysep / 387
YnaneHHas nuuesasn naHens Full Scope / 388
YnaneHHas nvuesas naHenb Screen Only / 389
YnaneHHas nanuesas naHenb Tablet / 390
YnaneHHoe nporpammupoBaHue yepes bpaysep / 391

YaaneHHoe nporpammmpoBaHme ¢ NpMMeHeH1eM rnakera
Keysight 10 Libraries / 392

Coxp/Bbizos / 393
CoxpaHeHue ¢alinos c nomoubto Beb-uHTepdeiica / 393
BoccraHoBneHue daitios yepes Beb-uHTepdeinc / 394

MonyyeHune nsobpaxerHma / 396
PyHKUMU naeHTMOMKaumn / 396
CpepacTtsa usmepenusa / 397

YcraHoBKa napons / 398

24 OnopHbIN CUrHAN
TexHuueckme xapaktepuctnkn / 401

KaTeropua nsmepenus / 401
KaTeropua nsmepeHus ocumnnorpaga / 401
OnpegeneHna Kateropum nsmepenma / 402
MakcumanbHoe BxogHoe HanpsskeHue / 403

A

MpeaenbHoe BXOAHOE HanpaX)eHMe Ha aHa/IoroBOM
Bxoge / 403
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A

MpeaenbHoe Hanps»eHue Ha BXoAe LMdppoBoro
kKaHana / 403

BHewHwue ycnosua / 403
MpobHuKN 1 npucnocobnenns / 404

3arpysKa AMLUEH3UM U NPOCMOTP MHbOPMALUK O
nvueHsuax / 405

JocTynHble nnueH3npoBaHHble moaynu / 405
[pyrve goctynHblie moaynun / 407
MopaepHusauma ocumnnorpada go yposHa MSO / 407

O6HosneHunsa gna NO n mukponporpamm / 408

dopmat ABOUYHbBIX AaHHbIX (.bin) / 408
[BounuHble gaHHble B MATLAB / 409
dopmar 3aronosKa gsonyHoro ¢arina / 409
MprMmep NPorpammbl A1 YTEHMA ABOUYHbIX AaHHbIX [/ 412
Mpumepbl ABOUYHbIX bainos / 412

dainbl CSV n ASCII XY / 415
CrpyKTypa daitnos CSV n ASCII XY / 416

MuHMMaNbHOE N MaKCMManbHOe 3HavyeHus B palinax
CSV / 416

OduunanbHoe ysegomnenune / 417

MapKnpoBKa NpoayKTa u HopmaTusHaa nHdbopmauma / 419

25  3anyck no CAN/LIN n nocnegoBsatenbHoe AeKOAMPOBaHNE
HacTtpoiika curHanos CAN/CAN FD / 423
3arpysKa 1 npocMoTp CMMBOANYECKUX AaHHbix CAN / 427
3anyck no CAN/CAN FD / 428

MocnenosaTenbHoe aekoamnposaHue CAN/CAN FD / 430
MHTepnpetaumsa aekogmposaHus CAN/CAN FD / 432
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Cymmupytoulee yctporicteo CAN / 433
NHTepnpetauna aaHHbix CAN Lister / 435
Mouck gaHHbIx CAN B Tabnuue Lister / 436

Hactpoitka gns curHanos LIN / 437
3arpysKka v oTobpakeHne cMMBONYECKUX gaHHbix LIN / 439
3anyck no LIN / 439

MocnenosaTenbHoe aekoanposaHue LIN / 442
MHTepnpeTauma AaHHbIX gekoanposaHua LIN / 443
NHTepnpetauma aaHHbIX LIN Lister / 444
Mouck gaHHbIxX LIN B Tabnuue Lister / 445

26  3anyck no CXPl n nocnepoBaTenbHOE AEKOANPOBaAHME
Hactpoiika curHanos CXPl / 447
3anyck no CXPI / 449

MocneposaTesnbHoe AekoamnposaHue CXPl / 452
NHTepnpeTauna aekogmposaHua CXPl / 454
NHTepnpeTauma aaHHbIx CXPI Lister / 456

27  3anyck no FlexRay n nocnepoBaTenibHOE AEKOAMPOBAHUE
HacTtpoiika curHanos FlexRay / 459

3anyck no FlexRay / 461
3anyck no naketam FlexRay / 461
3anyck no ownbkam FlexRay / 462
3anyck no cobbitnam FlexRay / 463

MocnenosaTesnbHoe AekoanposaHue FlexRay / 464
NHTepnpeTtauns aekoamposaHus FlexRay / 465
Cymmupytoutee yctpoiictso FlexRay / 465
MHTepnpeTauna aaHHbIX FlexRay B Lister / 466
Mounck aaHHbIx FlexRay B Lister / 467
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29

30

3anyck no 12C/SPI n nocnegosatensHoe AeKoanmpoBaHue
Hactpoiika gns curHanos 12C / 469
3anyck no 12C / 470

MocnenosaTenbHoe gekoanposaHue 12C / 475
MHTepnpeTaumsa AaHHbIX AekoanposanHua 12C / 476
NHTepnpeTtauns aaHHbix 12C Lister / 477
Mouck gaHHbIx 12C B Tabnnue Lister / 478

HacTtpoiika curHanos SPI / 479
3anyck no SPI / 483

MocneposaTesnbHoOe AekoguposaHue SPl / 485
NHTepnpeTauma AaHHbIX gekoanposaHma SP1 / 486
MHTepnpeTauna aaHHbIX SPI Lister / 487
Mouck gaHHbIx SPI B Tabnunue Lister / 487

3anyck no 12S n nocnegoBartenbHoe AeKoaMpoBaHue
HacTtpoiika gns curHanos 12S / 489

3anyck no 12S / 493

MocneposaTenbHOe AekoaupoBaHue 12S / 495
NHTepnpeTauma AaHHbIX AeKoanposaHua 12S / 497
NHTepnpeTauna aaHHbIX 12S Lister / 498
Mouck gaHHbIx 12S B Tabnaunue Lister / 499

3anyck no CAN/LIN u nocneaosatenbHoe AEKOAMPOBaHNE
HacTpoiika gns curHanos «Manuectep» / 501

3anyck no koay «MaHyectep» / 505

MaHuecTepckoe nociemosatesibHoe aekogmposaHue / 507

MHTepnpeTaumsa AaHHbIX MaHYECTEPCKOro
nexkogmposaHusa / 508

NHTepnpeTauna aaHHbIX « MaHuecTep» B Lister / 509
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HacTtpoiika gns curdanos NRZ / 510
3anyck no NRZ / 513

MocneposaTesnbHoe aekoamnposaHme NRZ / 515
MHTepnpeTauma AaHHbIX AekoanposaHma NRZ / 516
MHTepnpetaumsa gaHHbix NRZ Lister / 517

31 3anyck no MIL-STD-1553/ARINC 429 v nocnefosaTesibHOe AeKOAMPOBaHUe
HacTtpoiika curHanos MIL-STD-1553 / 520

3anyck no MIL-STD-1553 / 521

MocnenosaTenbHoe AekoamMposaHue MIL-STD-1553 / 522
NHTepnpeTauna aekogmposaHua MIL-STD-1553 / 523
NHTepnpeTauma aaHHbIXx MIL-STD-1553 B Lister / 525
Mouck gaHHbIX MIL-STD-1553 B Lister / 526

HacTtpoiika curHanos ARINC 429 / 527
3anyck no ARINC 429 / 529

MocnenosaTenbHoe aekoampoBaHue ARINC 429 / 530
NHTepnpeTtauna aekoamposaHua ARINC 429 / 532
Cymmumpytouiee ycTpoiicteo ARINC 429 / 533
NHTepnpetauma aaHHbIx ARINC 429 B Lister / 534
Mouck aaHHbIX ARINC 429 B Lister / 535

32 3anyck no SENT n nocneposatenbHoe gekoamposaHue
Hactpoiika curHanos SENT / 537

3anyck no curHany SENT / 542

MocneposaTenbHoe AekoauposaHue SENT / 545
NHTepnpeTauns aekogmposaHusa SENT / 546
NHTepnpetauns aaHHbIx SENT Lister / 548
Mounck aaHHbIX SENT B Lister / 550

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm
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33 3anyck no UART/RS232 n nocnegosatenbHoe AeKoaupoBaHue
HacTtpoiika curHanos UART/RS232 / 551
3anyck UART/RS232 / 553

MocnenosaTenbHoe aekoamMposaHue UART/RS232 / 555

NHTepnpeTaumsa AaHHbIX AEKOANPOBAHUS
UART/RS232 / 557

Cymmumpytoulee yctporctso UART/RS232 / 558
MHTepnpetauma gaHHbix UART/RS232 B Lister / 559
Mouck gaHHbix UART/RS232 B Tabauue Lister / 559
34 3anyck no USB PD n nocnhegoBsartenbHoe gekogmpoBaHue
HacTtpoiika curHanos USB PD / 561
3anyck no USBPD / 562

MocneposaTenbHoe AekoguposaHue USB PD / 564
NHTepnpeTtauna aekoamposaHus USB PD / 566
NHTepnpeTauma aaHHbix USB PD Lister / 567

MpeameTHbIN yKasaTenb
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

1 Hayano paboTbl

MpoBepKa cogepKMmoro ynakosku / 31

HaknoH ocuunnorpada ana ygobHoro npocmotpa / 34

BkntoueHue ocuunnorpada / 35

MoakntoyeHne NpobHUKoB K ocumnnorpady / 36

BxogHot curHan / 37

BoccTaHoB/IeHUE HACTpoeK ocuuanorpada no ymondanuio / 37

Mcnonb3oBaHue GyHKLUM aBTOMacWTabuposaHus / 38

KomneHcauma naccusHbIX NpobHukos / 40

M3yyeHne HaxodAaLIMXCa Ha NMLEBOMN NaHen CPeacTs yrnpasieHuns n pasbemos / 41

OnuvcaHMe 31eMeHTOB ynpaBaeHUsa CeHCOPHbIM gucnaeem / 51

OnucaHuWe pa3bemos 3aaHel naHean / 65

M3yyeHue aucnnesa ocumnnorpada / 68

[ocTyn K BCTPOEHHOM KpaTKoi cnpaske / 69

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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32

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.
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Hauano pabotel 1

e e e [W—Qc_}@@ &
~ -]

MpobHukK
N2843A

KomnakT-auck ¢
A (2 vnn 4 wr)

[IOKyMeHTaumelt @

KomnrekT undpoBbix 7/ LA AN
npobHmcos N2756-60001 /77 [ 1\ L)

Voo

(Tonbko ans monenei MSO) | | | |

Cm. Takke ¢ “TpobHMKKM 1 npucnocobneHuna” Ha cTpaHuLe 404
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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 =
[y =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'

Mogaynb LAN/VGA nnu GPIB cneayeT ycTaHOBUTb Mepea, BKAKYEeHUeM NUTaHuA
ocumnnorpada.

HaknoH ocumnnorpada ana yaobHoro npocmoTpa

MoAa nepeaHMMM CTOMKaMM ocluanorpada MMEOTCA CKAaAHbIE HOMKM, KOTOPbIE MOXHO
BbIABWHYTb, YTOObI HAaKAOHWTL ocumAnorpad.
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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.

Bcerga ucnonb3yite 3a3eMNeHHbIW Kabenb nutaHua. He cHUmMauTe 3asemneHume ¢
OCTOPO}HO A y
Kabena nutaHus.

3 Ha)kmuTe BbIKAOYATEIb MUTAHMA.

BbIKkAtoyaTeb MUTaHUA HAXOAWUTCS B IEBOM HUKHEM Yy IMLEBOMN NaHe M YyCTPOMCTBa.
Ocumnnorpad BbINOAHWUT NPOLEAYPY CAaMOAMATHOCTUKM U Yepes3 HECKOIbKO CEKYHL,
OyaeT rotos K paboTe.

[MoaKkntodeHne NpoObHMKOB K ocuuanorpady

1 MopakntoumTe NPobHMK K pasbemy KaHana BNC ocumnnorpada.

2 TIOAKNOUMTE BbIABUKHON HAKOHEYHMK MPOBHMKAE K HYXHOM TOUKE Lenu nnm
TecTMpyemoro ycTpoictea. 06s3aTesibHO NOAKA0UYNTE Kabenb 3a3emaeHns
NPOBHUKA K TOYKE 3a3eMIeHUs Lenu.

A MpenenbHoe BXOAHOE HAaNPAXKEHME Ha aHA/I0rOBOM BXoAe
135 B (cpeaHeKkBagpaTUUYHOE 3HAYEHUE)

50 Om Ha Bxoge: cpegHekBagpaTuyeckux B - 3awmTa Ha BXoAe, yCTaHOBEHHanA
ons pexkmuma 50 Om. Mpu 06HAPYKEHMM HAaNPAKEHWA, NPEBbILLIAMOLLETO

5 cpegHeKkBaapaTUyeckux B, KaHan c Harpyskoin B 50 Om bygeT oTkatodeH. OgHaKo
B 33aBMCUMOCTU OT BPEMEHHOM KOHCTaHTbl CUTHA/1a BO3MOMKHbI NMOBPEXAEHNA Ha
BXOZax. 3alLMTa Ha BXoae a8 pexmma 50 Om paboTaeT, To/IbKO Koraa Ha
ocumnnorpad nogaercs NUTaHue.
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Hauano pabotel 1

Mpu 3mepeHnii HanpakeHuit cebiwe 30 B cnonb3syiiTe NpobHUK ¢ Aenutenem
10:1.

A He monyckaite cmelleHua Kopnyca ocumnnnorpada

HapyleHwue 3a3emieHnsa U cMelleHme Kopryca ocuuanorpada MoryT NpuBecTy K
HETOYHbIM U3MEPEHMAM, 3 TaKXKe NoBpexaeHuo obopyaosaHus. Kabenb
3a3emneHunA NPobHMKa caeayeT 3aMKHYTb Ha Kopnyc ocumanorpada v NoAKAYUTb
K MPOBO/AY 3a3eMJ/IEHUA CUIOBOrO Kabens. Ecnn HyXKHO BbINONHUTL U3MEpPEHUE
MeX Iy ABYMSA TOUKaMM, HAaXOOALLMMUCA NOL, HANpPsXKEHNEM, cnesyeT
ncnonb3oBatb auddepeHumanbHbi NPOOHUK C 4OCTAaTOUYHbIM AUMHAMUYECKMM
AnanasoHoM.

OCTOPOXHO He cnepyet npeHe6peraTb obecneyeHnem 3aWUTbl NyTEM 3a3emM1eHUA
ocu.unnorpacba. 3asemneHue ocu,unnorpacba ocyulecTBnfaeTca nocpeacrsom

Kabens nutaHua. HapylieHue 3a3emneHNUA NOBbLILIAET PUCK NOPaXKEeHUA
3NIEKTPOTOKOM.

BxoaHOW curHan

MepBblil BXOAHOM CUTHaA ocumanorpada — 1o cMrHan Ha pasbeme Demo 2, Probe
Comp. 3TOT cUrHaN UCMONb3YETCA ANA KOMMeHcauum NpobHMKOB.

1 ToaxntoumTe NpobHUK KaHana 1 ocumnnorpada kK KoHTakTy Demo 2 (Probe Comp) Ha
ZINLEBOM NaHenu.

2 TloaknounTe Kabenb 4aHHOro NPOBHMKA K KOHTAKTY 3a3emaeHuns (pagom ¢
KoHTakTom Demo 2).

BoccTaHOBNEHME HAaCTPOEK ocLuanorpada No yMoAYaHUIO

BoccTaHoBEHME HAacTpoeK ocuuanorpada no yMoa4aHmo

1 HaxmuTe kKHonKy [Default Setup] Hactp.no ymonuaHutio.
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1  Havano pabotbl

Ha»aTune 37O KHOMKM BOCCTaHaBAMBAET HAaCTPOMKM ocLmanorpada Nno ymondaHuio. 3To
npuesoauT ocumanorpad B M3BecTHoe paboyee coctoaHKe. [lanee nepedncieHsi
OCHOBHbIE CTaHAAPTHbIE NapamMeTpbl.

Tabnuua 2 KoHdwurypauma no ymonyaHuio

PasBepTKa HopmasnbHbIi pexunm, macwtab 100 mKc/aen, 3agepskka 0 c,
CMHXPOHU3UPYIOLWMIA CUTHAN B LLEHTPE 3KpaHa.

OTKNOHEHUE KaHan 1 BkntoyeH, macwTab 5 B/aen, cBA3b Mo NOCTOAHHOMY TOKY,
(ananorosbii nonoxexue 0 B, umnegaHc 1 MOm.

curHan)

3anyckK 3anyck no GpoHTy, aBTOMATUUYECKMIA PEXUM, YpoBeHb O B, UICTOUYHMUK -

KaHan 1, ceA3b NO NOCTOAHHOMY TOKY, YK/JIOH nepegHero ¢ppoHTa, Bpems
3a4epKkm 40 He.

Oucnneit MocnecBeyeHne BbIKNKOYEHO, APKOCTb ceTKN 20 %, APKOCTb curHana 50 %.

Mpoyee HopmasnbHbIi pexnm cbopa gaHHbIX, KHornKa [Run/Stop] Myck/cTon 8
nonoxeHuun "Myck", Kypcopbl U U3MEPUTENIU OTK/THOYEHDI.

MeTKm Bce nosib30BaTe/IbCKME METKM, CO3AaHHbIe B 6MBNMOTEKE METOK,
COXpaHATCA (He yaanaoTcsa), HO BCEM METKaM KaHasios 6yayT
BO3BpalLEeHbl UCXOAHbIE MMEHa.

B MeHto coxpaHeHusa/BOCCTaHOBAEHMS MMEIOTCA NapamMeTpPbl MOJIHOTO BOCCTAHOBAEHMA
3aBO/CKMX HACTpoeK (CMm. pasaen “BoccTaHOBNEHME HAacTPOEK MO yMoYaHuUIo" Ha
cTpaHuue 357) Uan BbiNoNHEHMA 6e30MNacHOM OYMCTKM (CM. pa3aen “BbinonHeHne
6e3onacHoM o4nCcTKN" Ha cTpaHumue 357).

Mcnonb3oBaHme GyHKLUMN aBTOMACLITabMPOBaHMA

YT06bl aBTOMATMYECKM HACTPOUTL Hauyyllee 0TOBpaXxKeHne BXOAHbIX CUTHAI0B Ha
aKpaHe ocumnnorpada, Mcnosnb3ynTe kHomnky [Auto Scale] ABTomacwuTab.

1 HaxmuTe KHOMKy [Auto Scale] ABTomacluTtab.

Ha sKkpaHe ocuunnorpada 40MKEH 0TOBPasUTLCA NOAOOHbIM NpeacTaBNeHHOMY
HUXE CUrHa.
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Hauano pabotel 1

Erictp. otnagka

2 [1ns Bo3BpaTa K NpeaplayLiMm HacTpoiKam ocumanorpada HaxkMUTe KHOMKY
OTMeHuUTb ABTOMAcCLITab.

3 [1ns BKAtOYEHMA "DbICTPOM OTNaAKM" aBTOMacLITabnpoBaHUs, MU3MEHEHMS
aBTOMACLUTabUPYyEMBIX KaHAI0B UM COXPaHEHWs pexnma cbopa faHHbIX B mpoLiecce
aBTOMacCLUTabMpoBaHMA HaKMMTe KHOMKY BbicTpas otnagKa, KaHanbl nav Pexum
cbopa.

Te ke KHOMKM oTobparkatoTcs M B MeHto "HacTpoika aBTomacluTaba". Cm. “YcTaHoBKa
napameTpoB HACTPOMKM aBTOMacLiTaba" Ha cTpaHumue 373.

Ecnv curHan oTobparkaeTcs, HO 3TO He TOT NPAMOYTrO/IbHbIN CUIHA, KOTOPbIM MOKa3aH
BbILLE, TO NPOBEAMTE NpoLeaypy, HasbiBaemyto “KomneHcaLma naccUBHbIX
npobHmnKoB" Ha cTpaHuue 40.

Ecnv curHan He oTobpaskaeTcs, To ybeanTech, YTO NPOBHMUK HAZAEKHO NOAKAOYEH K
BxoAaHOMy pasbemy BNC Ha nmueBol naHenm n pasbemy Demo 2 (Probe Comp) cnesa.

MpuHumn  Mpu aBToMaclTabMpoBaHMM aHANM3MPYIOTCA BCE CUMHA/bl Ha KaXKA0M M3 KaHasioB M Ha
OENCTBUA  BXO/E BHELIHEro MCTOYHMKA 3amycKa. Peyb MAET U 0 LUMPPOBLIX KaHaax, ec/iv TakoBble
aBTOMACWITabUPO  MOAK/IOYEHDI.

BaHUA
Mpwu aBTOMaCLLITa6VIpOBaHMM YNaB/INBAOTCA, BK/IKOYAKOTCA U MaCLLITa6VIpyI'OTCﬂ BCe

KaHa/bl C MOBTOPSIOWIMMCA CUTHAIOM YacToToM OT 25 i, paboymm UMKIOM,
npessbiwatowmm 0,5%, 1 MUHUMaNbHOM NoAHOM amnanTyaon 10 mB. Bce KaHanbl, B
KOTOPbIX He 0OHAPYXKMBAKOTCA CUTHA/IbI, BbIK/HOYAOTCA.
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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

40

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 (cm. “BxoaHoi curHan" Ha cTpaHumue 37).

2 Haxmute kHonky [Default Setup] HacTpoiika no ymonyaHuio 419 BOCCTaHOBAEHMA
HacTpoek ocumanorpada No ymondaHuio (cMm. “BoccTaHoBNEHME HACTPOEK
ocumnnorpacda no ymonyaHuto" Ha ctpaHuue 37).

3 Haxkmute KHonKy [Auto Scale] ABTomacwTab, YToObl aBTOMATUYECKM HAaCTPOUTb
ocuunnorpad Ana cMrHana KomneHcauum npobHuka (cm. “Mcnonb3oBaHne GyHKLUM
aBTOMacwTabupoBaHua" Ha cTpaHuue 38).

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

7 TloZKntounTe NPOBOHMKM KO BCEM OCTasIbHbIM KaHanam ocumnnorpada (kaHan 2
2-KaHasnbHOro ocumnnorpada Uam KaHanbl 2, 3 1 4 4-kaHanbHOro ocumanorpada).

8 [loBTOpWTE NpoLEaYPY 419 KaxA0ro KaHana.

I/I3yquv|e HaXo4ALWNXCA Ha }'IVILI,GBOI\/JI MnaHenn cpeacts yrnpaBaeHMAa 1
Pa3beEMOB

Moa kHonkol, Haxo4AWEeNCA Ha ANLEBO NaHenn, NnoapasymesaeTcs Moban KHoMkKa
(knaBuLwa), KOTOPYHO MOXKHO HaxaTb.

MMpoepamMmHas KHONKA — 3TO OAHa M3 6 KHOMOK, PACMOIOKEHHbIX HEeNOCPeACTBEHHO Mo,
avcnneem. YcnosHble 0603HaYeHMA 3TUX KHOMOK 0TOBPaXatoTca Ha sKpaHe Hag HUMM.,
B pasanyHbIX MeHto ocumanorpada nx GyHKLUMM OTAMYaoTCS.

OnucaHue 3nemeHToB, 0603HaYeHHbIX Ha I@HHOM PUCYHKE C MOMOLLBIO LMdP, CM. B
npuseaeHHon ganee Tabauvue.
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5. KHomku curHanoB 6. CpeacTea ynpaBnieHus 3anyckoM 7. CpeAcTBa ynpaBneHus pa3sepTkon 8. KHOMKW ynpaBneHus paboToin

9. KHonka [Default Setup]
L= HacTpoiiku no ymMmonyaHuio

J ~__— 10. Kronka [Auto Scale]

= ABTOMacwTab

11. lononHuTenbHble
CpeAcTBa ynpaeneHus
CUrHanom

4. Pyuka BBOAA

3. KHonka [Intensity]
SpkocTb 12. CpeactBa ynpaeneHus

U3MEPEHNEM
13. KHorku daiinos

2. MporpaMMHble
KHOMKM

1. Boikniouatens

14. KHOMKN MHCTPYMEHTOB

15. KHonka [Help] CnpaBka

NUTaHUA
16. DneMeHTbl ynpaBneHus
"Koad. oTknoHeHus"
21. Bbixop reHepatopa  20. Bxogsl 19. OcHosHoi ~ 18. KoHTakTbl Demo 2, 17, Bxoppl aHanoroBbix kaHanos
CUrHanos UnpoBbIX kaHanos nopT USB Ground v Demo 1
1. BbikntoyaTens YT06bI BKAOYUTL MUTAHUE, HAXKMUTE OAMH Pa3; HAXKMUTE eLle pas, YTOObl OTKAUNTL
nuTaHua nutaHue. Cm. “Brntouenne ocumnnorpada” Ha ctpaHuue 35.
2. MporpammHble ®YHKLMN 3TUX KHOMOK 3aBUCAT OT MeHI0, 0ToBpakaembix Cpasy Hag HUMU Ha Aucnaee.
KHOMKM
KHonka @ "Hasag/BBepx" BbINONHAET NepemelleHne B Mepapxum MeHto
NPOrpaMmMHbIX KHOMOK. B BepxHei 4acTu nepapxmm KHomnka "Hasaa/eBepx"
OTK/IIOYaET MeHt0. BMecTo HUX Ha aKpaHe oTobparkatoTca cBefeHma 0b ocumnnorpade.
3. KHonka [Intensity] | HakmuTe 3Ty KHOMNKY, 4TOObI €e noacBeTUTb. MoacBeTUB ee, NOBEPHUTE PYYKY BBOA3,
AipkocTb 4TOb6bI OTPEryINPOBaTh APKOCTL OTOGPaXKaeMoro curHana.
CoBcem Kak npu paboTe ¢ aHanorosbiM ocuuaiorpadom, yrnpasnsasa APKOCTbIO CUrHaNa
MOHO BblAeNATb OTAE/bHbIE €0 AETaNN.
PerynupoBka ApKkocTv LM$POBOro cMrHana HeBO3MOKHa.
MoapobHocTn 06 UCNONb30BaHUM PerynaTopa APKOCTU 41A NPOCMOTPa AeTasnei
CUTHana cm. B pasaene “PerynvpoBka apkocTn' Ha cTpaHuue 163.
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1

4. Pyuka BBOAa

Pyuka BBOAA MCMO/b3yeTCA A4 BbIGOPA 31€MEHTOB MEHIO U USMEHEHUA 3HaYeHUI.
DYHKLMA PYYKM BBOAA MEHAETCA B 3aBMCMMOCTM OT BbIGPaHHbIX MEHIO U MPOrPaMMHOIA
KHOMKM.

Ob6paTtnte BHMMaHME, YTO, KOrAa C MOMOLLbIO PYYKM BBOAA MOMKHO BbI6GpaTh 3HaYeHue,
3HaK B BUAE M30THYTOMN CTPEJIKM 0 rnoacee4nsaeTca Hag Heil. Kpome Toro, Korga
CMMBOA PYYKM BBOAA 0 oTo6paskaeTca Ha O4HOM U3 NPOrPaMMHBbIX KHOMOK, TaKKe
MOHO BbI6paTh 3HaYeHME C MOMOLLbIO PY4YKM BBOAA.

YacTo ana ocyuiectsneHus Bbibopa f0CTaTOYHO NOBOPOTA Ky4YKM BBOAA. MHOrAa pyyKy
BBOAA MOMKHO Ha¥aTb, 4TO6bI NOATBEPAUTL UAN OTMEHUTL BbIGOP. TaKKe HaxaTmem
PYYKM BBOAA C 3KpaHa ybUpatoTcA BCM/blBatOLME MEHIO.

5. KHONKn curHanos

KHonKa [Acquire] 3axBaT no3BonseT BbI6paTbh perkMmMbl cbopa gaHHbIX "HopmanbHbIiin",
"O6Hapy»eHune nukos", "YcpeaHeHue" nnm "Bbicokoe paspelieHne” (cm. pasgen
“Bbibop pexxunma cbopa gaHHbIX" Ha cTpaHuue 236), a TaKXKe UCNoAb30BaTb
CermeHTMPOBaHHYIO NamATb (cM. pasgen “Coop AaHHbIX B CETMEHTUPOBAHHYHO
namaATb" Ha cTpaHuue 245).

KHonKa [Display] OTobpaxeHue obecneunBaeT 4OCTYN K MEHIO, B KOTOPOM MOXHO
BKNIOUYUTbL NociecBeveHue (cm. pasgen “YctaHoBKa M 0OTMeHa nocnecseyeHms" Ha
CTpaHuue 165), o4nCTUTL AnCNael U OTPEryIMpoBaTh APKOCTb CETKU (KOOPAMHATHOM)
(cm. pasgen “PerynvpoBKa ApKOCTM macluTabHoi ceTkn" Ha cTpaHuue 167).

KHonKa [Touch] CeHcopHoe ynpaBneHue (cnpaBa OT KHOMKK KaHana 2) — HaxkmuTe Ty
KHOMKY, YTOBbI BbIKNHOUYUTb/BKIOUNTD CEHCOPHOE YNpaBaeHWe AUCTIEEM.

6. CpeacTBa
ynpasneHua
3arnyckom

C NOMOLLLbIO 3TWX 31IEMEHTOB YNpaBAeHNA 334ak0TCA NapamMeTpbl 3anycKka
ocuunnorpada ana cbopa gaHHbix. Cm. Masa 11, “3anycku,” Ha cTp. 177 v [hasa 12,
“Pexknum 3anycKa/cBaA3b,” Ha cTp. 219.
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Cpeactsa
ynpasneHua
pa3BepTKoM

K cpeacTtBam ynpasieHun pa3BepTKoi OTHOCATCA CaedytoLume.

® Pyuka maclwTaba pa3BepTKM — NOBEPHUTE PYYKY B CEKLMM Pa3BEPTKU C METKOW

,b /\/ [N HACTPOMKM BpeMeHu/aeneHus (CKopocTb pa3sepTKuM). 3HaKM nog,
STOW PYYKOM 03HAYALOT, YTO C €€ MOMOLLLIO MOMKHO Pa3BEPHYTb MW YMEHBLUUTD
CWUrHas 3a cYeT MaclTabupoBaHMA N0 rOPU3OHTANN.

® Pyuka nonoxeHusa KoadpduLMeHTa pa3sBepTKN — NOBEPHUTE PYUKY C METKOW 4 b A/1A
FOPM30HTaNbHOTO NepemeLLeHms No curHany. NMpu sTom MOXKHO 0TO6PasUTbL
MOIYYEHHbIN CUrHaM O MOMEHTA 3anycKa (MoOBOPOT Py4KM MO YACOBOW CTPE/IKE) UAn
nocne (MOBOPOT PYYKM NPOTMB YaCcOBOW CTpenku). Ecan nepemelleHme no curHany
NPOMNCXOAMT NPU OCTaHOBAEHHOM ocumanorpade (He HaxoAALLEMCA B pexXMme
paboTbi), TO OTOBPAXKAOTCA AaHHbIE CUTHANA, NOAYYEHHOTO MOCAEAHUM.

e KHonKa [Horiz] Fopu3oHT. — HaXXmMuTe 3Ty KHOMKY, YTOBbl OTKPbITb MEHIO PAa3BEPTKMY,
rae MOXHO BblbpaTb pexunmbl "XY" 1 "KaueHue", BKAOUYNUTL MK BbIKAOYUTD
MacWwTabupoBaHMe U TOYHYIO HACTPOMKY BpeMeHW/AeneHns no ropusoHTany, a
TaKKe Bbl6paThb TOUKY OTCHETa BPEMEHM 3anycKa.

e KHonKa "MacwTab" @ — HaXXMUTE KHOMKY @ , UTOObI pasaenuTb gucnaen
-

ocumnnorpada Ha akpaHbl "HopmanbHbin" 1 "MacwTab", He oTKpbIBasA MeHto
"PasBepTKa".

e KHonKa [Search] Mouck — nouck cobbiTuiA cpeayn NoayYeHHbIX SaHHbIX.

e KHonku [Navigate] HaBuraumna — HaxxnmaliTe 3Ty KHOMKY NPU NPOKPYyTKe
NONYYEHHbIX AAHHbIX MO BPEeMeHM, COBbITUAM NOUCKA UM AaHHBIM, COXPAHEHHbIM B
cermeHTUpoBaHHOM NamaTn. Cm. “HaBuraums no BpemMeHHol pa3sepTke" Ha
CTpaHuue 83.

MoapobHee cm. Maga 2, “CpeacTsa ynpasieHna pa3sepTkoi,” Ha cTp. 71.

KHonKun
ynpasneHus
pabotoii

Korga kHonka [Run/Stop] Myck/cTon ceeTMTCA 3e/1eHbIM CBETOM, OcLuanorpad
paboTaeT, To ecTb, NPy COBAOAEHMM YCNOBUIA 3aMyCKa BbINOAHAETCA cO60p AaHHbIX. A
ocTaHoBa cbopa AaHHbIX HaxkmuTe KHonKy [Run/Stop] Myck/cTon.

Koraa kHonka [Run/Stop] Myck/cTon ceBeTUTCA KpacHbIM CBETOM, C60p AaHHbIX
ocTaHoBs/eH. [1na 3anycka cbopa AaHHbIX HaxmuTe KHonKy [Run/Stop] Myck/cTon.

[lnAa ofHOKPaTHOro 3anycka 1 0TobpaKeHUs AaHHbIX (BHe 3aBUCUMOCTH, paboTaeT
ocuuanorpad UM oCTaHOB/IEH) HaXXMUTe KHOMKY [Single] OaHOKpaTHbIN 3anycK. Moka
NAEeT 3anyck ocuunnorpada, KHonka [Single] OgHOKpaTHbIM 3aNyCK CBETUTCA XKeNTbIM
cBeTOM.

[JononHuTenbHble cBeaeHUA cM. B pasaene “PaboTa, 0CTaHOBKa U BbINONHEHME
OAMHOYHOTO LKA cbopa AaHHbIX (ynpasieHune pabotoit)" Ha cTpaHuue 229.
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9. KHonka [Default Ha)KMuTe 3Ty KHOMKY, 4TOBbl BOCCTAHOBUTbL HACTPOMKKM ocuuanorpada no ymoadaHuo
Setup] Hactp.no (nogpobHee cm. B pasaene “BoccTaHoBneHMe HacTpoek ocuuaiorpada no
YMONUYAHUIO ymonyaHuio" Ha cTpaHuue 37).

10. KHonka [Auto Mpw HaxkaTum KHonku [Auto Scale] ABTomacwTab ocumnnorpad 6bicTpo onpeaenser

Scale]
ABTOMacwTab

aKTMBHblE KaHa/bl, BKNIOYAET UX M MmacwTabupyeT ana oTobparkeHMA BXOAHbIX
CUrHaNOoB Ha 3KpaHe. Cm. “Ucnonb3oBaHre GyHKLMKM aBTOMacluTabrpoBaHua" Ha
CTpaHumue 38.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

45



1

Hauano paboTbl

11.

[lononHutenoHble
cpeacTsa
ynpasneHua
CUTHaNoM

K gononHuTenbHbim cpeactsam ynpasneHMA CUrHaiom OTHOCATCA chegyrouime:

KHonka [FFT] BN® — goctyn K dyHKLUMM aHanm3a cnektpa bMNd. Cm. Masa 4,
“CnekTpanbHblit aHanu3 BMN®,” Ha cTp. 97.

KHonka [Math] MaTtemaTtuKa — foCTyn K maTeMaTUYeCKUM GYHKLMAM CUTHAN0B
(cnoxkeHue, BbluMTaHMe U T.4.). Cm. [naBa 5, “CurHanbl maTemaTUYECKUX GYHKLUIA,”
Ha cTp. 107.

KHonKa [Ref] OnopH. — gocTyn K GyHKUMAM ONOPHOro curHana. OnopHbI curHan —
3TO COXPAHEHHbIN CUFHAN, KOTOPbIA MOXKHO 0TOHPA3UTb U CPABHUTL C CUTHANOM
[APYroro aHa/sI0roBoro KaHana uan matematuyeckoi GyHKUMn. Kpome Toro, Ha
OMOPHbIX CUTHANAX MOXHO BbINOAHATL U3MepeHua. Cm. Masa 6, “OnopHble
curHanbl,” Ha cTp. 135.

KHonka [Digital] LUudpoBs. — KHOMKa BKAOYEHUA UM BbIKAOYEHNA LMPPOBbIX
KaHanoB (c/ieBa 3aropuTca cTpenka).

Koraa cnesa ot KHonku [Digital] Liugpos. 3aropaeTcs cTpenka, C NOMOLLbI0 BepXHeW
MY/ILTUMNEKCUPOBAHHOM PYUKM BbIGBUPAIOTCA (M BbICBEUMBAKOTCA KPACHbIM)
oTAeNbHble LMPPOBbIE KaHasbl, @ C MOMOLLbIO HUMKHEN PYUYKM BbINOAHAETCA UX
pasmeLleHue.

Ecnm ocumnnorpamma nomMeLLaeTcs NoBepx yiKe CyLLeCTBYIOLLEN, TO 3HaYEHUE
MHAMKATOPa C ee IeBOro Kpas uameHseTca ¢ Dnn (rae nn — 310 Homep KaHana us
ogHo nnu asyx umop ot 0 go 15) Ha D*. 3Hak "*" 03HayaeT B3aUMHOE Ha/loKeHne
Nno KpaHel mepe AByX KaHanoB..

YT06b1 BbIGPATH OAMH U3 HAZIOXKEHHbIX KaHa/I0B, MOYKHO MOBEPHYTH BEPXHHIOKO PYUKY.
3aTeM MOXHO NOBEPHYTb HUMKHIOK PYUKY, YTOGbI PACMONOKUTL €ro, Kak 1 Nto6oi
OPYroi KaHan.

[JononHutensHble cBeAeHUA 0 LMPOBLIX KaHanax cM. B pasaene (nasa 7,
“Lincdposble KaHanbl,” Ha cTp. 139.

MynbTUNNEKCMPOBAHHAA PyYKa macluTaba — 3Ta pyyka macwTtaba ncnonbayercs Ana
MaTeMaTUYECKUX, ONOPHbBIX UK LMPOBbIX CUFHANOB C NOACBEYEHHOMN CTPENKON
cnesa. [Ina curHanos maTemaTUyecknx GyHKLMIA M ONOPHbIX CUFHAN0B 3Ta pPyyKa
paboTaeT Kak pyyka macwTtaba KosapduLMeHTa OTKIOHEHUS aHA/IOrOBOrO KaHana.

MynbTUNNEKCUPOBAHHAA PYYKa NONOKEHUA — 3Ta PyYKa NONOKEHUA UCNONb3YETCA
017 MaTeMATUYECKMX, ONOPHbBIX AN UUPPOBBIX CUTHANOB C NOACBEYEHHOM CTPE/TKOM
cnesa. [1n1a CUrHanoB maTemaTUyeckux GYHKUMIM U OMOPHBIX CUFHA/IOB 3Ta py4yKa
paboTaeT KaK pyyKa nepemeLLeHnA aHaI0roBoro KaHaia no BepTuKanu.

KHonka [Serial] MocnepgoBaTtenbH. (Mexay KHOMKamMM KaHanoB 1 1 2) — 3Ta KHOMKa
MCNoNb3yeTca ANA 3anycKa NociefoBaTeNbHOIO AEKOAMPOBAHUA.
MynbTUNNEKCMPOBAHHbIE PYYKU MacluTaba U MONOXKEHUA NPW NOCNEA0BaTENIbHOM
OEeKOAMPOBAHUM HE UCMONb3YIOTCA. [LONONHUTENIbHbIE CBEAEHMA O
nocnefosaTe/lbHOM AEKOAMPOBAHUK CM. B pasaene Mnasa 8, “MocnegosartesibHoe
nekoampoBaHue,” Ha cTp. 157.
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12.

Cpeactsa
ynpasneHua
n3mepeHnem

K cpeacTtBam ynpasieHUa U3MepeHnem OTHOCATCA CiefytoLLme.

® PyuKa KypcopoB — Ha’KMMUTE 3Ty PYYKy, 4Tobbl BbI6GPATH BO BCM/IbIBAOLLEM MEHIO
Kypcopbl. 3aTem, KOrZa BCM/bIBAOLLLEE MEHIO 3aKPOeTCA (Mo MCTeYeHUN BpemeHn
0TOBPaKEHUsA UK NOC/Ie NOBTOPHOIO HAATMA AAHHOW PYYKM), OTperyanpyiTe c ee
MOMOLLbIO NOJIOXKeHMe BbIBpaHHOro Kypcopa.

e KHonKa [Cursors] Kypcopbl — HaKMWTe 3Ty KHOMKY, YTO6bl OTKPbLITb MEHIO, C
MOMOLLLbIO KOTOPOTO MOXHO BbIBPATb PEKUM KYPCOPOB Y UCTOUHMK.

e KHonka [Meas] UsmepeHna — HaKMUTe 3Ty KHOMKY 4/19 40CTyNa K NpeABapuTebHO
3a4aHHbIM U3mepeHuam. Cm. Maea 15, “UsmepenHus,” Ha cTp. 259.

13.

KHonku daitnos

HaxkmuTe KHonKy [Save/Recall] CoxpaHeHue/Bbi30B, YTOBbI COXPaHUTb UM BbIBECTM Ha
3KpaH CUrHan UamM HacTpoiku. Cm. Masa 20, “CoxpaHeHune/an. nouta/Bbi3os
(HacTpoliKkK, aKpaHbl, AaHHbIE),” Ha cTp. 343.

Mpu HaxaTm KHonku [Print] MewaTb OTKPbIBAETCA MEHIO KOHOUIYpaLMK NeyaTw, ¢
MOMOLLLbIO KOTOPOro OTOBPasKaeMble CUrHaJIbl MOXHO pacnedyaTaTb. Cm. Masa 21,
“lMeuatsb (3KpaHoB),” Ha cTp. 359.

14.

KHonKun
WHCTPYMEHTOB

Ciofia OTHOCATCA CeaytoLLme KHOMKM:

e KHonkKa [Utility] YTManTbl — HakmuTe 3Ty KHOMKY 1A A0CTyna K meHto "YTuautel", B
KOTOPOM MOKHO HacTpOUTb MapameTpbl BBOAA-BbIBOAA ocumanorpada,
BOCMO/1b30BaTbCA AncneTiepom paiinos, 3a4aTb 3HaYEHWUA NapaMeTpoB, NONYYUTb
[OCTYN K MeHIo 06cnyKnBaHuMA, a TakKe BbIbpaTb Apyriue napameTpbl. Cm. [naga 22,
“Hactpolikm ytuaut,” Ha cTp. 365.

e KHonKa [Quick Action] BbicTpoe aeicTBUE — HaXKMUTE 3TY KHOMKY, 4TObbI
BbINO/IHUTb BbIOPAaHHOE AENCTBME: U3MEPEHNE BCEro CHMMKA 3KpaHa, neyaTb,
COXpaHeHWEe UM BbI3OB AaHHbIX, GUKcaLma oTobparkeHuns n 1.4. Cm. “HacTtpolika
kHonku "[Quick Action] BbicTpoe geictue"" Ha cTpaHuue 383.

e KHonka [Wave Gen] leHep.CUrHanoB — HaXKMUTe 3Ty KHOMKY A4/1a AocTyna K
dYHKUMAM reHepaTopa curHanos. Cm. [naea 19, “feHepaTtop curHanos,” Ha cTp. 321.

e KHonka [Analyze] AHanus — HakMuUTe 3Ty KHOMKY, YTO6bI BOCMO/1b30BaThHCA
byHKUMAMM aHaNM3a, Hanpumep:

® HacTpoiika nopora usmepeHus.

® HacTpoiika ypoBHsA 3anycka.

® ABTOMAaTMYecKan HacTPOMKa 3anycka no BUAEOCUrHaNam 1 oTobpakeHue.

® CueTtumk (DVMCTR) (cm. “Cuetumnk" Ha cTpaHuue 311).

® |lndposoit BonbtmeTp (DVMCTR) (cm. “Lindposoit BonstmeTp" Ha cTpaHuue 310).
® TecTupoBaHue No macke (cm. [Nnasa 16, “TecTupoBaHue No macke,” Ha cTp. 295).

® [lpunoxeHue ana aHannsa n usmepeHuna nutaHmua DSOX3PWR.
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15.

KHonKa [Help]
CnpaBkKa

OTKpbIBAET MEHIO CNPaBKM, B KOTOPOM MOXHO NMPOCMATPMBATL TEMbI CNPABKM U
BblbpaThb A3bIK 0TOBparkeHUA. Cm. TakKe “LloCTyn K BCTPOEHHOM KpaTKoM cnpaBke" Ha
CTpaHuue 69.

16.

Cpepnctsa
perynpoBKu no
BEPTUKaNM

K cpefcTtBam peryMpoBKu No BEPTUKAAN OTHOCATCA CAeaytoLime:

e KHonKku BKﬂIOHeHVIFI/BbIKIIIOLIeHVIﬂ dHa/I0roBbIX KaHA/10B — 3TN KHOMKW NCNO/1b3YHOTCA
ANA BKAKOYEHUA NN BbIK/TKOYEHNA KaHana nmbo ANnAa AoCTtyna K MeHK KaHanos,
NPUCBOEHHbIX NPOrPamMMHbIM KHOMKaMm. [11A KaXaoro aHanoroBoro KaHana umeeTca
CBOA KHOMKa BKI'IIO‘-IeHVIﬂ/BbIKﬂ}O‘-leHVIH.

® Pyyka macwTtaba no BepTUKaANN — A8 KaxKA0ro KaHana MMEKTCS PYYKM,

0603HaYeHHble 3HaYKaMu [\j ,b .91 PYYKMN UCNONBb3YIOTCA ANA USMEHEHUA
YyBCTBUTENBHOCTU NO BEPTUKAIN (ycwneHMe) KaXX40ro U3 aHazorosblxX KaHanoB..

®  PYYKM NOJIOKEHWUA MO BEPTUKAIM — 3TU PYUKM UCMONb3YIOTCA A/ U3MEHEHUA
NONOMKEHMUA KaHana No BepTUKanu. [1na KaxKaoro aHa o0roBoro KaHana MMeeTcs CBOi
PEerynaTop nosoxKeHus No BepTUKaIu.

[JononHutensHble cBegeHUA CM. B pasgene [Nnasa 3, “CpeacTBa peryMpoBKu no
BepTUKanu,” Ha cTp. 87.

17.

Bxopbl aHanorosbIx
KaHanos

MoakntoumnTe K 3TMM pasbemam BNC npobHUKM ocumnnnorpada nam kabenm BNC.

B ocumnnorpade InfiniiVision 3000T cepum X -Series Ana BXogHOro umnegaHca
QHANOroBOro KaHana MOXKHO 334aTb 3HaYeHue, pasHoe 50 Om nan 1 MOm. Cm.
“YKazaHue umnegaHca Ha BXoge KaHana'" Ha cTpaHuue 91.

Kpome Toro, B ocumnnorpadax InfiniiVision 3000T cepum X umeetca nHtepdeiic
asToonpeaeneHna NnpobHuKa. Ana nepefayun AaHHbIX mexay ocumnnorpadom m
npobHMKom UHTepdelic aBToonpeaeneHna NPobHMKa UCNONb3YeT rPYNMy KOHTAKTOB,
pacnonoXeHHbIX HenocpeAcTBEHHO Nog pasbemom BNC kaHana. Mpu nogkaoueHnm K
ocuunnorpady coBMeCTMMOro NpobHMKa MHTepdenc aBToonpeaeeHns pacnosHaeT
TMN NPo6HUKa M COOTBETCTBEHHO HACTPaMBaeT NapameTpbl npubopa (eaAnHULbI
U3MepeHus, CMELLLeHMe, 3aTyXaHWe, CBA3b M UMMNeAaHC).
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1

18.

KoHTakTbl Demo 2,
3a3emneHuna n
Demo 1

e Paszbem Demo 2 — eciv ucnonb3oBaHa KHonkKa [Default Setup] Hactpoiika no
YMOAYaAHUIO, Ha 3TOT Pasbem BbIBOAWUTCA CUTHAN KOMMEHcaLmn NnpobHuUKa, ¢
MOMOLLbIO KOTOPOFO MOYHO CONOCTaBUTb BXOAHOE EMKOCTHOE COMPOTUBNEHUNE
npobHunKa ¢ KaHanom ocumnnorpada, K KOTOPOMy TOT MOAKNIOYEH. CMm.
“KomneHcauma naccmBHbIx NpobHUKoB" Ha cTpanuue 40. Mpu Hannumum
onpeaeneHHbIX MMLEH3UPOBAHHbIX PYHKLMIA Ha 3TOT KOHTAKT ocuuanorpada moryt
TaKKe BbIBOAWUTLCA AEMOHCTPALMOHHbIE U 0byYatoLme CUrHasbl.

e KOHTaKT 3a3eMNIeHNA — 3TOT KOHTAKT UCMNOJIb3YeTCs A5 3a3eM/ieHUs NPOOHMKOB,
NOAKNOYEHHbIX K KOHTakTam Demo 1 n Demo 2.

e KoHTakT Demo 1 — ocumnnorpacd MoXKeT BbIBOAMTL 06yYatoLLMe CUrHAMbI Ha 3TOT
KOHTaKT 1 Ha KOHTakT Demo 2. Cm.: [Help] (CnpaBka) > O6yu. curHanbl > O6yu.
CUrHanbI.

19.

OcHOBHoOW nopT
UsB

ITOT NOPT NpegHasHauyeH A1 NOAKAOUYEeHNA K ocumanorpady USB-Hakonutens,
NPUHTEPA, MbILIM WUIW KNABUATYPbI.

MoakntoumTe coBmectuMbIii ¢ USB HakonuTenb (piell-namaTb, 3KecTKMin AUCK U T.4.)
O/ COXpaHEeHUA UM BOCCTaHOBAEeHMA GpaiiNoB HAaCTPOEK ocumanorpada v ONopPHbIX
CUTHANI0B MW COXPaHEHMUA AaHHbIX U U306parkeHui akpaHa. Cm. Masa 20,
“CoxpaHeHune/3n. nouta/Bbi30B (HACTPOMKM, IKPaHbI, AaHHbIE),” Ha CTp. 343.

[ns BbINOAHEHMA NeYaTn NoAKAYNTE COBMECTUMbIN USB-npuHTep. [JonosHUTENbHbIE
cBeAeHMA O BbINO/IHEHUK MeYaTn cM. B pasgene nasa 21, “MNevaTsb (3KpaHOB),” Ha CTp.
359.

Mpy HaAUYMK JOCTYNHbIX 06HOBNAEHMI NOpT USB MOXKHO MCNONb30BaTb U ANA
obHoBneHuA cuctemHoro MO ocumnnorpada.

Mpwu oTkNtoueHUN USB-HakonuTens ot ocumnnorpada cobntogeHne ocobbix mep
NpPeaoCTOPOXKHOCTM He TpebyeTca (ero He Hy»KHO "u3Bnekatb"). Mo ocywecTBAeHUN
onepauuii ¢ painamm USB-HakonuTelb MOXKHO NPOCTO OTCOEAMHUTD.

BHUMAHME! AHe cnepyet NOAKAIYATb OCHOBHOWM KOMMbIOTEP K OCHOBHOMY
nopty USB ocuunnorpada. Bocnonbsyitecb noptom ans ycrponcts. OCHOBHOM
KOMMbloTEp pacno3HaeT ocumanorpad Kak ycTpoicTBo, NosTomy ero ciesyet
noZKAYaThb K NOpTy ocumnnorpada AnA yCTPOMCTB (PacnoNOXKeH Ha 3aAHEN NaHenu).
Cm. “HacTpoiikun nHtepdeiica BBoga/ebisoaa’ Ha cTpaHuue 365.

Ha 3agHei naHenun npubopa ectb elle oguH ocHoBHOM nopT USB.

20.

Bxoab! undposbIx
KaHanoB

Moaxntoumnte Kabenb LMPPOBOro NPobHMKa K 3STOMY pasbemy (TObKO Ana moaenei
MSO). Cm. MnaBa 7, “Uudposble KaHanbl,” Ha cTp. 139.
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21. Bbixoapb! BCTpOeHHbIi, aKTUBMPYEMbII MO INLEH3NM, FTEHEPATOP CUTHAN0B MOKET CO34aBaTb Ha
reHepartopa pasbemax BNC Gen Out curHanbl cnegytoLmx Gopm: npon3BoabHOM, CUHYCOMAANBHOW,
CUrHanos NPAMOYro/ibHOW, MMI006Pa3HOM, UMNYIbCHOM, NOCTOAHHOTO TOKA, LUYMa,

KapAWHaNbHOIO CUHYCA, SKCMOHEHLMANbHOMO HAPACTaHMA, SKCNOHEHLUMAIbHOrO CNaaa,
KapAMOTOHUYECKOM M MMNYNbCOB rayccosoi popmbl. Ha reHepaTope curHanos
OOCTYMHbI MOAY/IMPOBAHHbIE CUTHA/bI, KDOME CUTHAI0B NPOMU3BONbHOM GOpPMBI,
MMNyNbCca, NOCTOAHHOIO TOKa M Wyma. HaxkmuTe kKHonky [Wave Gen] leHep.curHanos,
YTOObI HACTPOUTL reHepaTop curHanos. Cm. Maea 19, “leHepaTop curHanos,” Ha cTp.
321.

HaKﬂaﬂ,KM ANA J'II/ILI,eBOVI MaHeN Ha Pa3HbIX A3bIKax

Haknagky Ha AMLEeBYIO NaHeb C NEPEBOAOM aHTIMIMCKMX Ha3BaHWIA KHOMOK M METOK
[OOCTYMHbI Ha HECKONbKMX A3blKax. COOTBETCTBYIOWAA HaKNaAKa BKIOYAETCA B KOMMNEKT,
Korga npu Nokynke Nnpubopa yKasbiBaeTcA BapnaHT JI0KaAn3aLmm.

3aKpensieHne HakNaaKM Ha NMLLEeBOV NaHenn

1 AKKypaTHO MOTAHWUTE M CHUMMUTE PYYKM INLEBOM NaHENN.

2 BcTaBbTe HOKOBbIE YLLIKM HAaKNAZKM B Lie/IEBble OTBEPCTUA NLLEBOI NaHenu.

3 YcTaHOBMTE py4YKM NNLEBOM NaHeNM Ha MeCTo.
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Haknagku ons NMLEeBOM NaHes M MOXHO 3aKasaTb Ha Beb-caiTe
www.keysight.com/find/parts, ykasas cnegytouime Homepa geTanen:

A3bIK Haknapka pna Haknapka pna
2-KaHanbHoro npubopa 4-kaHanbHoro npubopa
Yewckui 75037-94327 75037-94328
PpaHLy3CcKuin 75037-94321 75037-94322
Hemevnkuii 75037-94317 75037-94318
UTanbAHCKMIM 75037-94325 75037-94326
ANOHCKMM 75037-94323 75037-94324
Kopeiickuit 75037-94307 75037-94308
Monbckui 75037-94329 75037-94330
MopTyranbckuni 75037-94315 75037-94316
Pycckuin 75037-94331 75037-94332
Kutaickuit (ynpoLueHHbIi) 75037-94309 75037-94310
UcnaHckui 75037-94319 75037-94320
Tavickunin 75037-94312 75037-94311
Kutaiickuin (TpaguumorHbid) | 75037-94305 75037-94306
Typeukui 75037-94313 75037-94314

OnuncaHMe 3N1eMeHTOB YNPaBAEHUSA CEHCOPHbIM AUCNNEEM

Koraa kHonka [Touch] CeHcopHoe ynpaBaeHue ropuTt, CEHCOPHOE ynpaBaeHne
pas3AnYHbIMK 06NACTAMM Ha aucniee ocumanorpada akTMBHO. JoCTymnHbl caeaytouime
BapWaHTbI:

¢ “PucoBaHue NpPAMOYrosibHUKOB 415 MacUTabUpPOBaHMUA CUTHAN0B UK HACTPOMKM
3anycKa 414 30Hbl" Ha cTpaHuue 52

e “¥ectbl NPONNCTbIBaHNA, NepeTaCKkMBaHUA ANA USMEHEHUA maclTaba,
NO3NUNOHNPOBAHNA N USMEHEHNA CMeLIJ,EHMﬂII Ha cTpaHuue 53
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“Bbibop oTo6parkeHUss MHGOPMALLMKN UM SNEMEHTOB yNpaBieHMA Ha 6OKoBOMA
naHenu" Ha cTpaHuue 55

“OTcoeguHeHMe ANanoroBbiXx OKOH 6OKOBOM NaHeM METOAOM NnepeTackmBaHma" Ha
CTpaHuue 56

“MepemelteHne aManoroBbix OKOH Ha 6OKOBOM NaHenn" Ha cTpaHuLe 56

“BblbOp MEHI0 AMANOroBbIX OKOH M 3aKPbITUE AMANOroBbIX OKOH" Ha cTpaHuue 57
“MepeTacknBaHue KypcopoB" Ha cTpaHumue 57

“CeHcopHble NporpammHble KHOMKKU U MeHIo Ha gucnaee" Ha cTpaHuue 58

“BBOA, UMEH C MOMOLLLbIO ANAIOrOBbIX OKOH C 6yKBEHHO-LMbpPOBOWA
KnasuaTypoi" Ha cTpaHuue 59

“U3meHeHne CMeLLeHUA CUTHAMIOB MyTem NepeTacknBaHUA 3HAYKOB OMOPHOIM TOYKM
3a3emsieHuns" Ha cTpaHuLe 60

“00CTyn K 3/1eMeHTaM ynpaBaeHua U MeHHo C MOMOLLLbIO 3HaYKa MeHt" Ha
CTpaHuue 61

“BK/It0YEHME/BbIK/IIOYEHME KaHAN0B U OTKPbITUE ANANOr0BbIX OKOH A1 YripaB/ieHns
maclTabom 1 cmelleHem" Ha cTpaHumue 63

“Bxof, B MmeHto "Pa3BepTKa" M OTKPbITME AMA/I0FOBOr0 OKHA A4 YpaBaeHus
~n

MaclTabom 1 3agepsKKoi" Ha cTpaHuue 63

“Bxopg, B MEHIO 3aMyCKa, U3MEHEeHUe pexkMma 3anycka v OTKPbITUE 4MAN0roBOro
OKHa [/19 YCTaHOBKM YPOBHA 3amnycKa'" Ha cTpaHuue 64

“Ucnonb3oBaHne USB-mbiliv U/MNK KnasuaTypbl A0S yrpasaeHUsa CEHCOPHbIM
aucnneem" Ha cTpaHuue 65

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

1 KocHuTecb NpaBoOro BEpXHero yrna, YTODbI BKAOUYMTD pPeXnM pncoBaHnA

NPAMOYTro/ibHMKOB.

Auto
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2 Hapwucyiite npAMOYrofibHUK, NpoBeaa NaablUem No AMCnaeto.
3 VY6epuTe nanew, c gucnnes.

4 B pacKpbIBLIEMCA MEHIO BbibepuTe HyXKHYI KoMmaHay.

ecTbl NPONINCTbIBaHMA, NepeTacCknBaHMA 414 NSMEHEHNA N\aCLLlTa6a,
NO3NUNOHMPOBAHMA M UISMEHEHWA CMELLLEHNA

1 KocHuTecb BepxHero npasoro yrna, YTODbI BKIOUYNTD PEXNM TOPU30OHTA/IbHOTO
nepeTtackmnmBaHUA.

Auto

2 Korga PeXNM NepeTacknMBaHMA CUTHANa aKTUBEH, MOXHO MCMNONb30BaTb cheadyrouimne
KeCTbl ANA CEHCOPHOro ynpasaeHnA:
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Auto

HecT NpoanCTbIBaHMA — NO3BONAET ObICTPO MPOCMATPUBATL CUTHANbI. ITa
npoueaypa aHanorM4yHa NPOCMOTPY AaHHbIX Ha NAAHWeTaX M CMapThOHax.
Fopasfo NpoLLe NPOSUCTbIBATL, YEM NOCTOAHHO MOBOPAYMBATL PYUKY.

KecCT nepeTackmMBaHMA — NpoBeanTe nasjblem No AUCnieto, YTObObI UIMEHUTL
3a,ePXKKY MO ropu3oHTann. MNposeanTe nasblLEem No AUCMIE BBEPX NN BHU3,
4TOObI UISMEHUTL BEPTUKA/IbHOE CMELLLEHNE.

BbiBpaTb CUTHAN MOXKHO NyTEM NPUKOCHOBEHMSA. Mpn 3TOM BbIBUpPaeTCca curHan,
6AMKaMLWNI K 061aCTU NPUKOCHOBEHMA NO rOPU30HTaNN. BbibpaHHbIN cnrHan byaet
OTMEeYeH METKOM 3a3eM/IeHNA C MCMNOb30BaHMEM 3a/MBKM GOHa (B creaytolem
npumepe — KaHan 1).
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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

Takum 06pa3om, MOXKHO OAHOBPEMEHHO NMPOCMAaTPMBaTb PA3/IMYHbIE TUMbI
MHOOPMALIMUM M UCMOIb30BATb Pa3/IMYHbIE 31EMEHTbI YNIPaBAEHUA.

I'Iepel\/\eu_LeHme ANaN0roBblX OKOH Ha HOKOBOM NaHenu

[nanorosbie oOkHa 6OKOBOM NaHENM MOXKHO NPUCTLIKOBbLIBATL K MOI0BUHE MM MO BCE
BblcOTe HOKOBOW NaHeN.

1 T[lepeTalwuTe ANaNOroBoe OKHO, Kacasach ero 3aro/I0BKa, B Xe/laemMoe MecTo Ha
OOKOBOM NaHenu.
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1.000usf 4.000us Auto

10.0:1
10.0:1

Ha 60oKoBOWM NaHenn MOXHO 0Tobpa3nTb 0AHOBPEMEHHO ABa AMaN0rOBbIX OKHA.

BbI60p MEeHIKO AMa/IoroBblX OKOH N 3aKPblITUE ANa/NOTOBbIX OKOH

e KOCHUWTECb CMHEro 3Ha4Yyka MEHIO B Ma/IOrOBOM OKHE BapUaHTOB.

e KocHMTeCb KpacHOro 3Hayka "X", uTobbl 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

3TOT MeToA, BO3MOXKHO, MPOLLE, YemM BbIOOP 3/1€EMEHTOB MEHIO C MOMOLLLbIO PYYKM

BBOAA O

BBOA, MMEH C MOMOLLLbIO AMANOrOBbIX OKOH C BYKBEHHO-UMGPOBOM
KNnaBnaTypom

MpY NCNONb30BAHMM HEKOTOPbIX MPOTPAaMMHbIX KHOMOK OTKPbIBAETCS AMAN0roBOE OKHO
C CEHCOpHOW DYKBEHHO-LMGPOBOW KNaBMaTypOM, C MOMOLLbIO KOTOPOM MOXHO BBOAMTb
MMmeHa.
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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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,ELOCTVI'I K a3/1eMeHTaM yrpasaeHna 1 MeHKO C MOMOLWbHO 3Ha4YKa MEHIO

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

2 Kacascb 31eMeHTOB yrpaB/eHUA CeBa, MOXKHO ynpasaaTb paboToi ocumnnorpada.
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3 KacaAcb 31eMEHTOB MEHIO 1 MOAMEHIO, MOXHO OTKPbIBaTb COOTBETCTBYIOLLME MEHIO
M OONO/THUTEIbHbIE 3/1IEMEHTbLI YNpaBAeHUA.

Trigger

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



Hauano pabotel 1

BKAtoYeHMe/BbIKItOYEeHME KaHa0B M OTKPbITUE AMAN0rOBbIX OKOH A1
ynpaBaeHns MacluTabom 1 cmelleHnem

e KocHuTecb HOMepa KaHana, YTOObI BKHOUYNTb MU/IM BbIKIHOYUTL ErO0.

e Koraa KaHan BKAKOYEH, KOCHMUTECh 3HAaYeHMA macuwTtaba nnn cMmelleHua, 4yTObbI
OTKPbITb AMa/iIoroBoe OKHO A/1A U3SMeHeHMA COOTBETCTBYHOLLEero 3aHa4yeHunA.

Bxoz B MeHto "Pa3BepTKa" v OTKPbITME AMANOrOBOr0 OKHa A5 yNpaBAeHNs
MacwTabom 1 3aZepPKKOM

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

e KOCHMTECb TOPM30OHTAIbHOM WKabl M 3HAYEHWI 334EPHKKM, YTOObI OTKPLITh
[AManoroBoe OKHO, B KOTOPOM MOXHO 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 KOCHMTECb 3Ha4YeHMA YPOBHA 3aMycKa, 4TObbI OTKPbITb ANa/iI0oroBoe OKHO, B KOTOPOM
MOXHO U3MEHUTbL ero.

e KocHuTecb anemeHTa "ABT0" Man "3anylu.", 4ToObl ObICTPO NEPEKIOUNTD PEKMM
3anycka.
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Mode

Marrmal

MicnonbzosBaHune USB-mbilwn U/Mnun KnaBmaTypbl 415 yNpaBAeHUAa CEHCOPHbIM
aucnneem

Mpw noakntodeHnn USB-mbllin Ha ancnaee otobpasunTca yKasatenb mbitin. LLenyok
MbIWK W NepeTacknBaHne 06bEKTOB C MOMOLLBIO MbIWM aHANOMUYHbI CEHCOPHbIM
ecCTam KacaHuA 1 nepeTackmBaHmA.

Ecnn noakntoveHa KnasmaTypa USB, ¢ ee NOMOLLLbIO MOXHO BBOAWTbL 3HAYEHMA B
AMNANOrOBbIX OKHaX C CEHCOPHOWN BYKBEHHO-LMPPOBOM KNaBnaTypon.

OnucaHue Pa3beEMOB 3a,£l,HelZ naHen

OnucaHune anemeHToB, 0603HaYeHHbIX Ha JaHHOM PUCYHKE C MOMOLLBIO LMdP, CM. B
npuBeneHHoM ganee tabamue.
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1  Havano pabotbl

8. MopT ycTtporictea USB

3. Jon. moaynb

15

F ves 7. OcHoBHol nopt USB LAN/VGA
TRIG_OUT EZXT TRIG IN| 6' Pa 3-I:eM
Yot EXT TRIG IN
: = 5. KHonka

= 3awunThbl
0 KanmbpoBku
j c — 4. Pasbem GPIB
I N S

; TRIG OUT

N
L AT [j\@ 3. OTcek anga mogyns
iz ot 2. MHe3no ans samka Kensington

|
@ 1. Pasbem Ans kabens nutaHns

1. Pasbem MoaKntoumnTe Kabenb NUTAHWUA K STOMY pasbemy.
Kabens
nuTaHma
2. He3po gna K aTomy rHesay nogKkntouaetca 3amok Kensington, npegHasHayYeHHbIN
3amKa 018 3alLMTbl YCTPOMCTBA.
Kensington
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Hauano paboTbl

1

3. OTcek ana
moayna

Mogaynb DSOXLAN LAN/VGA MOXHO 3aKa3aTb M YCTaHOBUTb
LOMONHUTENbHO.

e [lopTt LAN — obecneumnBaet cBA3b C ocumnnorpadom u
NCNONb30BaHUE GYHKLMW YAANEHHOW NLEBON NaHeNn
nocpeacrtsom nopta LAN. Cm. [naBa 23, “Beb-uHtepodeiic,” Ha cTp.
385 u “[locTyn K Be6-uHTepdelicy" Ha cTpaHuue 386.

e Bupaeosbixoa VGA — obecneymBaeT BOSMOXXHOCTb NOAK/OYEHUSA
BHELLIHEro MOHUTOPA WM NPOEKTOPA C Le/blo NosyyeHus bonee
KPYMHOTo U306paxeHnn nnm n3obpakeHus Ha yaaneHHoOM OT
ocuunnorpada cpeactse npocmoTpa.

[axe npu NoAKNOYEHHOM BHELIHEM gucnaee BCTPOEHHbIN
pucnnei ocumanorpada ocTaeTcs BKAOYEHHbIM. Pasbem
BMOEOBbLIXOAA aKTUBEH MOCTOAHHO.

[lns nonyyeHun ycTouMBOro BUAEOCUrHaNa ONTMMaNbHOro
KayecTBa PEKOMEHAYETCA UCMO/b30BaTb SKPAHMPOBAHHBIN
BMAEOKabenb ¢ peppuUTOBLIMU CepAEYHNKAMMU.

Mogaynb DSOXGPIB GPIB MOXHO 3aKa3aTb U YyCTaHOBUTb
[OMNONTHUTENBHO.

4. Pasvem TRIG
ouT

Pasbem BbIxogHOro curHana 3anycka BNC. Cm. “HacTpolika
WCTOYHMKA AnAa pasbema TRIG OUT Ha 3agHel naHenun" Ha
cTpaHumue 375.

5. KHonka
3aLmThI
KanmbpoBKu

Cm. “NMonb3oBaTenibckan KannbposKka" Ha cTpaHuue 378.

6. Pasbem EXT

BHewHKI1 pasbem BXxogHOro curHana 3anycka BNC. MoAacHeHus cm. B
pasgene “Bxof BHelHero 3anycka" Ha cTpaHuue 226.

I3TOT NopT paboTaeT TaK e, Kak nopT USB Ha anueson naHenm
ycTpoicTea. MopTt USB ncnonblyetcs oA COXpaHEeHUA AaHHbIX
ocuunnorpada v 3arpyskm o6HOBAEHUI NPOrPaMMHOTO

obecneyeHuns. Cm. TakKe pasgen Mopt USB (see cTpaHuuia 49).

TRIG IN
7. Mopt USB
8. MNopt
ycTponcTea
usB

ITOT NOPT NpegHasHauveH AN NOoAKNoUYeHUs ocuunnorpada K
XOCT-KomnbtoTepy. Yepes nopt yctporictea USB MOXKHO 3anycKaTtb
yAaneHHble KOMaHAbl AR ynpasaeHua ocumnnorpadom c
XOCT-KoMnbloTepa. Cm. “YaaneHHoe nporpammmpoBaHue ¢
npumeHeHnem naketa Keysight 10 Libraries" Ha cTpaHuye 392.
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1  Havano pabotbl

M3yueHune amcnnes ocumnnorpada

quCTBMTeJ'IbHOCTb
aHanoroBoro KaHana

CTtpoka -
COCTOSIHUS

YpoBeHb —
3anycka

AHanorosble .
KaHanbl

N YPOBHM
3a3emneHnst

Lndposbie
KaHanbl \ !

Crtatnuctuka —
N3MepeHnn

CTpoka MeHHo -

MNporpamMmHble
KHOMKM —

68

Ha akpaHe ocumnnorpada oTobpaxkatoTca NoyYeHHbIe CUrHabl, HACTPORKM,

pe3yabTaTbl U3MEPEHMI M HAa3BaAHMA NPOTPAMMHbIX KHOMOK.

Touka 3anycka, Bpemsa/  Bpewms CoctosHue  Tun
ToYka oTcyeTa AeneHve 3agepxkku  3anycka/ 3anycka
BpeMeHU S \ OCTaHOBKM

~ .

CTaTuETHKa

-

Puc.1 MWHTepnpeTaLms NoKasaHWii Ha amucnaee ocumanorpada

NCcTOYHMK
3anycka

- YpoBeHb 3anycka

unu umndposon
nopor

MHdopmaunsa

Ha 6okoBoM
naHenu n obnactb
3NeMEHTOB
yrnpaBneHus

MN3mepeHna
Kypcopsl,

onpegenswowne
n3MepeHust

CTpoka BepxHAA CTPOKa ANUCNNEA COAEPHKUT CBEAEHUA O HACTPOMKaX No

COCTOAHUA BEPTUKAIN, TOPU3OHTA/IN U HaCTpOl‘/'IKaX 3anycka.
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Hauano paboTbl

Obnactb
oTobparkeHuns

06nacTb 0TO6pAXKEHUA COAEPHKMUT NONYUYEHHbIE CUrHANbI,
naeHTUdMKaTOPbI KaHANOB, a TaKXKe UHAMKATOPbl aHAZI0rOBOrO 3anycKa u
YPOBHA 3a3emneHus. CBefeHMA O KaKA0M aHaIoroOBOM KaHane
0TO6PAXKatOTCA PasHbIM LBETOM.

[na otobpaxkeHus geTanen cMrHanos ncnonblyetcs 256 yposHen
APKOCTU. [lONONHUTENbHbIE CBEAEHMA O NPOCMOTPE AeTaneil CUrHana CMm.
B pa3sgene “PerynnpoBka spkocTtu" Ha cTpaHuue 163.

JononHuTenbHble CBEAEHUS O perKMMax oTobpaskeHuma cm. B [nasa 9,
“HacTpolika gucnnes,” Ha cTp. 163.

NHbopmauus
Ha 6okoBoOM
naHenu u
obnactb
3/1eMeHTOoB
ynpasneHus

O6nacTb HbopMaLmMmM Ha 6OKOBOI NaHEIM MOXKET COAEPIKaTb CBOAKY,
KypCOpbl, U3SMEPEHUA UAU ANANOTOBbIE OKHA AAHHbIX LMPPOBOro
BO/NILTMETPA UAWN AMANOTOBOE OKHO HaBUraLMm Uav gpyrue AManorosble
OKHa ynpaBaeHus.

[ononHuTenbHble CBEAEHUA CM. B CIeAYIOLLIMX pa3aenax.

® “Bbibop 0TOBparKEHNS MHPOPMALUMN UM /TEMEHTOB YNpPaB/ieHUs Ha
bokoBol naHenn" Ha cTpaHuue 55

e “OTcoeauHeHUe AMaNoroBbix OKOH 6OKOBOI NaHenn METOA0M
nepeTtackmBaHma" Ha cTpaHuue 56

CTpoKa meHto

Kak npaBuo, B 3TOM CTPOKE COAEPIKUTCA Ha3BaHME U Apyrue CBEAEHMWA O
BbI6PAaHHOM MEHHO.

MeTku
NPOrpaMmHbIX
KHOMOK

ITM METKM ONUCLIBAOT GYHKLMM NPOrPamMMHbIX KHOMOK. OBbIYHO €
MOMOLLbIO NPOrPaMMHbIX KHOMOK HacTPanBaloTCcA AOMNONHUTEbHbIE
napameTpbl BbIGPaHHOIO PeXnma Uan MeH!Ho.

MpW HaXKaTUK KHOMKM @ "Hasaa/sBepx" B BEpXHEN TOUKE Mepapxmm
MEHIO OTK/IOYAOTCA METKM NPOrPaMMHbIX KHOMOK M oTobpaskatoTca
[ONONHUTENbHbIE CBEAEHUA O CMELLEHUW KaHana U Apyrux napameTpax
KOHUrypaumu.

JlocTyn K BCTPOEHHOM KPaTKOM cnpaBKe

Bbi3oB KpaTkoii 1 HaxXmuTe U yaep:KMBaiTe KHOMKY UM NPOrpaMMHYIO KHOMKY, 415 KOTOPOK
CMpaBKu TpebyeTca NPOCMOTPETL CMPABKY.
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1  Havano pabotbl

AsTo

CoobuieHne
KpaTKom
crnpaBku

HaxmuTte 1 yaepxvBanTe KHOMKY Ha NULIEBOIN MNAHENW UK NPOrpamMMHYH KHOMKY
(MNK WenKHUTE NPOrPaMMHYH KHOMKY NPaBO KHOMKOMW MbILUM MPU UCMOSb30BaHUN
yOaneHHom nuueBor naHenn B Be6-obo3peBaTtene).

KpaTkas cnpaBKka byaeT oTobpakaTbCA Ha SKpaHe 40 HaXaTWA APYron KHOMKK UK
NMOBOPOTA PYYKM.

Bbibop A3bika  YTOObI BbIOPATH A3bIK MHTEPDENCA NOb30BATENS, BbINOJAHUTE CAeayoWmMe AeNCTBUA.

UHTEpPdeACa 1 pawmuTe kHonky [Help] CnpaBKa, 3aTem HaxMUTE NPOrPaMMHYIO KHOMKY A3bIK.

nosab3oBaTens ) ) 5
2 HaxumaiTe M OTNycKanTe NPOrpaMmmHyHo KHOMKY fI3bIK 1AM NOBOpaYMBanTe pyuky

BBOZA, NOKa He ByAeT BbIbpaH HYMKHbIM A3bIK.

LoCTynHbl cneaytoLme A3blKN: YELICKUIA, aHTIMNCKUIA, GPaHLLy3CKUK, HEMELKUNA,
NTaNbAHCKNIM, ANOHCKMIA, KOPEMCKUIA, MONBCKUIA , NOPTYranbCKUIA, PYCCKUN, KUTANCKMNIA
(YnpoLLEeHHbI), MCMAHCKUI, TaNCKUI, KUTANCKUIA (TPAANLMOHHbIN) U TYPEUKUA.

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



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 BPEMEHM (CNEeBa, NO LEeHTPY, Cnpaga,

nonb3osaresnbckoe) / 81

Mowuck cobbituin / 82

HaBuraumsa no spemeHHow pa3sepTtke / 83

HuKe nepeyncneHsl cpeacTsa ynpaBaeHms passepTKom.

KEYSIGHT

TECHNOLOGIES

Py4ku MacwTtaba n nonoxeHua Pa3BEPTKU.

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

KHonka macwTaba @ 02151 BbICTPOrO BK/IOYEHMSA/BbIK/IOYEHUA pexrma maclwtaba

pa3aeNeHHoro amcnies.

KHonka [Search] MoucK ans obHapyKeHna cobbiTUii Ha aHa0roBbIX KaHanax Uan
CUrHanax nocneaoBaTeNbHOro AeKoAMPOBaHUA.

KHonku [Navigate] HaBurauuma a1s nepekaiodeHns mexay BpeMeHem, NoMCcKomM
CObbITUIM MM COBPaHHbIX AAHHbIX, COXPAaHEHHbIX B CErMEHTUPOBAHHOM NamaTK.

71



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" No3BonseT BbibOpaTh BpemeHHoM pexkum ("HopmanbHbin", "XY" nam
"KayeHune"), BKNOYNUTb MacliTabupoBaHMe, HACTPOUTb KOHTPOIEP TOYHOWM HACTPOIKM
no BPeMeHMU (BepHbep), a TaKKe 3a4aTb TOUYKY OTCYeTa.

B npaBolt nHbopmaumoHHOM obacTu ancnien B okHe "CBoaKa" oTobparkaeTcs TekyLas
4acToTa AMCKPETU3aLMM.
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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 cTpaHmue 63.

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 CMeLLeHMA" Ha cTpaHuLe 53 1 “Bxog, B MeHto
"PasBepTKa" 1 OTKPbITUE ANANOTOBOrO OKHA A5 yNpaBieHMa macwtabom m
3afep:kKoi" Ha cTpaHuue 63.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMyaTaLMM 73



2

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.

YBennueHue maciwtaba oCTaHOBNEHHbIX AaHHbIX

Ecan yBennuntb nonyyeHHole gaHHble B 1000 pa3 no ropnsoHTanu 1 8 10 pa3 no
BEPTMKaN, TO UX OTOOPAXKEHUE HA 3KpaHe ByaeT No-nperKHeMy A0CTaTOMHO YETKUM.
He cnenyet 3abbiBaTh, YTO NPOBOAUTL U3MEPEHUA OTOBPAXKAEMbIX AAHHbIX MOMXKHO
TONIbKO aBTOMATUYECKMU.

M3meHeHMe BpeMeHHOro pexuma pa3pepTku ("HopmanbHbin", "XY" nnm
"KayeHnune")

1 HaxkmuTe kHoNKy [Horiz] Fopu3oHT..

2 B meHto "Pa3BepTKa" HaxkmMuTe KHOMKY BpemeHHO peXXum v Bbibepute oaHO 13
3HaYeHUM.

HopmanbHbIi — CTaHAaPTHbIN paboymnin pexunm ocuunnorpada.

B HOpMasibHOM BPEMEHHOM PEeXKMME CODbITUA CUTHAN0B, MPOMCXoAALLMe A0
3anycka, otobpaxatoTca cnesa oT ToukM 3anycka ('), a cobbITUS CUTHanoB.,
npoucxoaniLme nocne Hero, — Cnpasa.

XY — B pexkmume "XY" Ha aKpaHe oTobpaKaeTcs He 3aBUCMMOCTb HaMpPAXKEHWs OT
BPEMEHMU, @ 3aBUCUMOCTb HaNpPsAXKeHMA OT HaNpsKeHWUA. BpemeHHas pa3BepTKa
BbIKtOYaeTcA. AMNAMTYAa KaHana 1 otobpaskaeTcs no ocu X, a KaHana 2 — no ocu
Y.
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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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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 LeHTpupyiTe 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
«—— becenteredin ———»=

[

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

Puc.3 CurHanbl B pexkxume "XY", LeHTPUPOBaHHbIE Ha 3KpaHe

4 Haxmute KHonky [Cursors] Kypcopbl.
YcTaHoBUTE Kypcop Y2 B BEPHEN YacTu CUrHana, a kypcop Y1 — B HUKHEN.
ObpaTtnTe BHUMaHWe Ha 3HayeHMe AY BHM3Y 9KpaHa. B 3Tom 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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Puc.4 WsmepeHue yrna casura ¢pas (aBTOMaTMUECKOE U C MOMOLLBHO KYPCOPOB)

7 PaccumTaiiTe yron cagura Gas no yKasaHHoOM Huxke dopmyne.

HonycTnm, 4To nepsoe 3HayeHne AY coctasnsaet 2,297, a sBTopoe — 1,319, Toraa:

. ,_secondAdY _ 1.031,
SINO = {1t AY  1.688°

6 = 37.65 degrees of phase shift

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

Mpu BbIGOpE pexmma 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 YH4ACTKU
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 3STOT CUrHaA Ha3bIBAETCA Z-ralleHUEM, T. K. OH BK/IIOYAET U BbIKAOYaeT
nyy). Mpun HU3KoMm ypoBHe curHana Z (<1,4 B) otobpakaeTca 3aBMcMmocTb Y oT X, a npu
BblICOKOM (>1,4 B) n3obpaskeHune oTKAOYaeTCA.
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CpeAcTsa ynpasieHus passepTkon 2

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/menexve Bpewmsi 3agepxku
Ha Hayarno n KoHeL, ANa HOpManbHOro ANs yBEeNMYeHHOro MrHOBEHHO oTobpaxaeTcs
okHa "MacwTab" OKHa OKHa npy NOBOPOTE PYUKNM

— perynMpoBKku pasBepTKu

HopmanbHoe
OKHO -

AHomanus
curHana,
pas3BepHyTas
B OKHe -
"MacwTab"

OkHO
"Macwwitad"

Bbl6paTb . Memio "Pa
"MacwTab"

ToUH. HACTR.
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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 BpaLWEeHUM PYUKM BPEMEHN 3aJEPXKKN (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 269 1 “Jlokannsaums cobbITUSA C LLeIblo M3MepeHUs YacToTbl" Ha
CTpaHuLe 276.

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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PasmelleHMne TOYKKM oTcHeTa BpemeHu (cnesa, no LeHTpy, Cnpasa,
No/1b30BaTeNbCKOE)

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

1 HaxkmuTe kKHonKy [Horiz] (Topu3oHT.).

2 B meHt0 pa3BepTKM HaxxmMmUTe KHoMKy Hayano otcueta v BbibepuTe 04HO U3
cneayoWwmx 3HaYeHnin:

JNeBbliA — TOYKa oTCYeTa BpemMeHn npneAsaHa K 04HOMY OCHOBHOMY AE/TEHUIO NO
1eBOMY KpPato aKpaHa.

LleHTp — TOYKa OTCUeTa BPeMEHM NPMBA3aHa K LLEeHTPY 3KpaHa.

MpaBbIii — TO4YKa OTCYETa BPEMEHM NPUBSA3aHa K O4HOMY OCHOBHOMY AENEeHMUIO NO
npasomy Kpato sKpaHa.

Monb3oBaTenbcKkoe pasmelteHne — No3BO/IAET pa3meLlaTb TOUKY Havana oTcyeTa
BPEMEHM B MPOLEHTAX OT WMPUHbI KOOPAMHATHOM ceTkM (Mpu aTom 0 %
COOTBETCTBYHOT /1eBOW rpaHmue, a 100 % — npaBol rpaHuue).

HebonbLion 6enbiit TpeyronbHuk (V) B BepXHE 4acTM KOOPAMHATHOM CeTKM 0bo3HaYaeT
TOYKY OTCYETa BpemeHu. Mpn 3HaYeHMM 3a4ePKKM PABHOM HY/IHO MPOUCXOAMUT
HanoKeHue nHanKaTopa Toukm 3anycka (W) Ha MHAMKATOP TOUYKM OTCYeTa.

MonoKeHWe TOUYKM OTCYETa 3a4aET UCXOAHOE MO0KEHWEe COBbITUA 3anycKa B NamaTK
ocumnnorpada 1 Ha akpaHe (eciu 3agepKKa ycTaHoBeHa Ha 0).

Mpu BpaLEHMUM PYYKM MacCLUTabMpPOBaHUA MO rOPU3OHTaNM (CKOPOCTb Pa3BEPTKM)
n306paKeHne curHana pacTArMBaeTca UM CHKMMAETC OTHOCUTE/IbHO TOYKM OTCHeTa
Bpemenn (V). Cm. “Perynnposka maciutaba passepTku (spemsa/genexHue)" Ha
CTpaHuue 73.

Mpu BpaLLEHUM PYYKM PETYUPOBKM MNONOKEHWUA MO rOPU30HTANN (4 ») B HOPMaSIbHOM
pexume (He B pexkMme MaclTabmupoBaHua) MHAMKaTOp To4UKkM 3anycka (V)
nepemeLLaeTca BJeBO UM BNPaBO OTHOCUTE/IbHO TOYKM oTcueTa sBpemenn (V). Cm.
“PerynunpoBKa 3a4epKu No ropmM3oHTann (nonoxeHuns)" Ha ctpaHuue 73.
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MoncK cobbITUM

82

[Onsa noncka GpoHTa, ASIMTENBHOCTU UMMY/bCA, BPEMEHM HapacTaHWsa/cnaga, KOPOTKOro
MMMYNbCa, MMKOB YacTOTbl M NOCAEA0BATE/bHbIX COBLITWI Ha aHANOroBbIX KaHanax
MOXHO BOCMO/1b30BaTbCA KHOMKOI [Search] Mouck.

HacTpolika napameTpoB noucKa (cm. pasaen “Hactpoika noucka" Ha cTpaHuue 82)
BbINOHAETCA aHa/IOMMYHO HACTPOWKE NapamMeTpoB 3anycka. PakTuyecku sce
napameTpbl MOMCKa, KPOME MMKOB YaCTOTbl M MOCNEA0BATENbHbIX COBbITUI, MOXHO
CKOMMPOBaTb B HACTPOMKM 3amycKa U HaobopoT (cm. pasgen “KonuposaHue
napameTpoB noucKka" Ha cTpaHuLe 83).

[ouCK oT/IMYaeTca OT 3aMyCKOB TEM, YTO BMECTO ypOBHel‘/‘l 3anycCka Ana Hero
MCNONb3YHOTCA 3HAa4YEHMA MOPOroBoro yposBHA N3aMepeHna.

HalaeHHble CobbITUA MOMCKa OTMEYatoTCa B BerHeVI 4acTtu KOOp,ﬂ,MHaTHom CEeTKM
6enbimm TpeyrosbHMKamMun, a X KoJimM4ecTso OTO6pa>KaeTCﬂ B CTPOKe MeHKo
HenocpeaCTBeHHO Haj 0b03HaYeHnsMHK NPOorpaMmHbIX KHOMOK.

HacTpoiKka noucka

1 HaxkmuTe KHOMKy [Search] Mouck.

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

3 Mcnonb3ya ocTasibHble MPOrPaMMHbIe KHOMKM, HAaCTPOMTe BbIOPaHHbIM TN NOUCKA.
B 6onblWMHCTBE CAyYaeB HaCTPOVKa NapamMeTpPOB NOUCKA BbINOAHAETCA aHa0TMYHO
HacTpoiKe NapameTpoB 3anycka.
[na HacTpOMKKM Noncka GpoHTa cm. pasaen “3anyck no ppoHTy" Ha cTpaHuue 180.

[Na HAaCTPOWVKKM NoMCKa AIMTENbHOCTM MMMYbCa CM. pasaen “3anyck no
ONTENbHOCTM MMMyAbca" Ha cTpaHuue 184.

[NA HaCTPOWKM NoMcKa BpeMeHW HapacTaHms/cnada cM. pasgen “3anyck no
BpemeHu HapacTtaHua/cnaga" Ha ctpaHuue 192.

[nA HaCTPOWKM NOMCKa KOPOTKOTO MMMY/bCa CM. pa3gen “3anycK no KopoTKomy
nakety" Ha cTpaHuue 198.

[Nna HAaCTPOWMKM NOMCKa MUKA YaCTOTbl CM. pasaen “NMounck nukos GyHKLUK
BMN®" Ha cTpaHuue 101.

[ns HacTpOWKM NomcKa nocaeaoBaTenbHOCTH CM. “lMocnenoBaTesbHbIN
3anyck" Ha cTpaHuue 215 1 “Mounck aaHHbIx Lister" Ha cTpaHuue 161.
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Ob6paTute BHMMaHWeE, YTO BMECTO YPOBHEit 3anycKa A1a NOMCKa MCMNOo/b3YoTCA
3HaYeHusa NoPOroBoro ypoBHA nsmepeHua. a8 4ocTyna K meHto "Mopor namepenna" us
meHto "Mounck" ncnonbayiTe nporpammHyto KHonky Moporu. Cm. “Moporu

n3mepeHnin" Ha ctpaHmue 288.

KonmpoBaHKMe napameTpoB NOMUCKa
3a UCK/IIOYEHMEM NapamMeTPOB MOMCKa MMKOB YacTOTbl 1 NOC/NEA0BaTe/IbHbIX COBbLITUNM,
napameTpbl MOUCKa MOXKHO CKOMMPOBAaTL B MapaMeTpbl 3anycKka n HaobopoT.
1 HaxmuTe KHomMKy [Search] Mowuck.

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

3 Haxmute kHonky Konuposartb.
4 B meHto "Konua nomcka" BbINOAHUTE Caeaytolmne AencTBumS.

HaxxmuTe KonnmpoBaTb B 3anycK, 4Tobbl CKOMMPOBaTL NapameTpsl A/15
BbIOPAHHOrO TMMa NOMCKA B MapameTpbl A1 COOTBETCTBYIOLLErO TVMA 3aMycKa.
Hanpumep, ecnn B KayecTBe TUMa NOMUCKa yCTaHoBAEH TN "[AAnTenbHOCTb
MMMyAbca", NPU HakaTUM KHOMKM KonnmpoBsaTb B 3anyCcK napameTpbl MOMCKa
ByayT CKONMMPOBaHbI B MapameTpbl 3anycka A1 AJUTENbHOCTU UMNYAbCa, v ByaeT
BbIOPaH 3anycKk No AANTEbHOCTU UMMYbCA.

HaxkmmTe KHomnKy KonuMpoBaTb U3 3anycKa, 4ToObl CKONMPOBaTb MapameTpbl
3anycKa A1a BbiIBpaHHOro T1Ma Nom1cKa B NapameTpbl MOUCKa.

[N OTMEHbI KOMMPOBAHMUA HAXXMWUTE KHOMKY OTMEHUTb KONUIO.
MporpammHble KHOMKK MeHto "Konuma noncka" moryT ObiTb HEAOCTYMHbI, €C/IM OANH

M3 NapameTpoB HEBO3MOXXHO CKOMNMMPOBATb UKW eCin ANA Bbl6paHHOI'O ThNa NOUCKa
HET COOTBETCTBYHOLWLEro TMMNa 3anycKa.

HaBurauma no BpeMeHHON pa3BepTKe

[ns nepemelteHns Mexay cnefyroWwmmm 31eMeHTaMM MOXKHO UCMO/b30BaTh KHOMKY
[Navigate] Hasurauusa v cpeactsa ynpasieHus.

e [lonyyeHHble AaHHble (cm. pasgen “HaBuraums no spemeHn"” Ha ctpaHuue 84).
e CobbITMA Nnouncka (cm. pasgen “Hasurauma no cobbiTam nomcka" Ha ctpaHuue 84).

e CermeHTbl — Npu BKAOYEHUN COOPa AaHHbIX B CETMEHTUPOBAHHYO NamMATb (CM.
pasaen “Hasurauma no cermeHtam'" Ha cTpaHuue 85).
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TaKXKe MOXKHO NepenTn K cpeacTBaM HaBMralumm Ha ceHcopHom aucnnee. Cm. “Bbibop
oTobparkeHua nHGopMaLUN NN SNEMEHTOB yrnpasaeHns Ha 6okoBol NnaHenn" Ha
cTpaHuue 55.

Hasurauma no spemeHu

Koraa cb6op AaHHbIX OCTaHOB/IEH, MOKHO BOCMPOM3BECTU NOMYYEHHbIE AaHHbIE C
MOMOLLLbIO CPeACTB HaBUraLUM.

1 HaxmuTe kHonKy [Navigate] HaBuraums.

2 HaxkmuTe KHoMNKy HaBuraumsa B MeHto HaBuraumm u Bbibepute anemeHT Bpems.

3 HaxXvmaiTe KHOMKM HaBMraumm @@@ [01A NepemelleHms Brnepes, 0CTaHoBa

UNN NepeMeLLeHNA Hasa No BpemeHn. MOoMKHO HaxKaTb KHOMKY @ nnm @
HECKO/IbKO pas, YTobbl YCKOPWTb BoCnpoussedeHmne. CylwecTsyeT TP YPOBHA
CKOPOCTM BOCTIPOM3BEAEHMS.

MOHO NOMYYUTb AOCTYM K 31EMEHTAM YNPaBAEHMSA HaBUTaLMM Ha CEHCOPHOM 3KpaHe.
Cm. “Bbibop oTOGpaXkeHnsa MHPOpMaLUM UM SNEMEHTOB YNpaBaeHnsa Ha 6OKOBOM
naHenu" Ha cTpaHuue 55.

Hasurauma no COObITMAM NOUCKA

Koraa cb6op AaHHbIX OCTaHOB/IEH, C MOMOLLbIO CPEACTB HABUIALLMM MOXKHO NepenTn K
HalnAeHHbIM COBbITUAM MOMCKa (HACTPOEHHbIM C MOMOLLbIO KHOMKK [Search] Mouck u
MEHI0, CM. pa3gen “Nounck cobbiTnin" Ha cTpaHuLe 82).

1 HaxmuTe kHoMKy [Navigate] HaBurauus.
2 Haxkmute KHonKy HaBurauma B8 meHto "Hasurauma" n Bbibepute anemeHT MOUCK.

3 [na nepexoda K Npeablayliemy Uan caeaytouemy cobbiTUio MOMCKa MCMOb3yiTe
KHOMKW CO CTPesKamu Ha3az 1 Brepes, @@

lMoucK AaHHbIX NOoCAea0BaTeIbHOMO AeKoanpoBaHUA:

¢ HaXXMWUTe KHOMKY OCTaHOBKM @ ANA YyCTaHOBKU NN c6poca METKW.

e HaxKaTue nporpaMmHOM KHOMKKM ABTO MacwiTab onpeaensaer, NpoucxoauT N Npu
HaBUralMmn aBToMaTUYeCcKoe macluTabrupoBaHue oTobparkaemoro curHana noa
pa3mep OTMEYEHHOW CTPOKM.

e HaxaTue nporpamMmHoi KHomnku MpoKpyTKa Lister no3sonAeT MCNo/b30BaTh PyyKy
BBOJaA /1A MPOKPYTKM CTPOK AaHHbIX Ha 3KpaHe Lister.
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CpeAcTsa ynpasieHus passepTkon 2

TaKXKe MOXKHO NepenTn K cpeacTBaM HaBMralumm Ha ceHcopHom aucnnee. Cm. “Bbibop
oTobparkeHua nHGopMaLUN NN SNEMEHTOB yrnpasaeHns Ha 6okoBol NnaHenn" Ha
cTpaHuue 55.

Hasurauma no cermeHTam

Koraa 3aaeiicTBoBaHa CEermeHTMPOBaHHasA MamsaTb M OCTaHOBAEH cBOp AaHHbIX, C
MOMOLLLbIO CPeACTB HaBMralMmn BO3MOMKHO BOCNPOM3BEAEHNE CETMEHTOB MNOYYEHHbIX
OAHHbIX.

1 HaxmuTe kHonky [Navigate] HaBurauus.
2 HaxkmuTe KHOMKy HaBurauma B MeHto Hasuraumm 1 Bbibepute anemeHT CermeHTbl.

3 HaxXmuTe KHOMKY Pe)Knm BOCNPOU3BEAEHUA U BbiDEPUTE OAMH U3 CNEAYHOLWMX
BAapWaHTOB.

Bpy4Hyl0 — BOCMPOM3BEAEHNE CETMEHTOB BPYYHY!HO.

PeXunm BOCNpPOM3BEAEHUA BPYUHYIO

HaxkumaiTe KHOMKK @@ [ON5 nepexoa K npeablayLliemy uam cieayouemy
CermeHTy.

Ha)}mnTe nporpammHyo KHOMKyY |< N8 nepexoaa K Nepsomy CermeHTy.
HaxmnTe nporpammHyto KHOMKy N N8 nepexosa K nocaegHemy CerMmeHTy.
ABTO — aBTOMaTM4YeCKOe BOCMPOU3BEAEHNE CETMEHTOB.

Pe)XnMm aBTOMATMYECKOro BOCNpon3BeneHmA

HaKMKTe NporpammHyt0 KHOMKY @@@ 4N NnepemelleHma Bnepes,
OCTaHOBA W/ NepeMelleHMa Ha3a, no BpemeHn. MOMKHO HaXKaTb KHOMKY @

nAn @ HECKOJ/IbKO pas, 4Tobbl yCKOPUTL BoCnpomnsseaeHme. CyliecTyeT Tpu
YPOBHA CKOPOCTW BOCMPOU3BEAEHUA.

MOXHO NONYYMTb AOCTYN K 3NEMEHTAM YNpPaBieHMUsA HaBUraUMKM Ha CEHCOPHOM 3KpaHe.
Cm. “Bbibop oTobparkeHMA MHGOpMaLUKM MU SNEMEHTOB YNpaBaeHns Ha GoKoBOM
naHenn" Ha cTpaHuue 55.
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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, MICTOYHUK  YpOBeHb 3anycka
BOMbThbl/genexHus 3anycka unu nopor

/ \ —

/ N\ — \

YpoBeHb
3a3eMIeHns
kaHana 1

YpoBeHb
3a3eMreHus

kaHana 2 \\\\\

Mpenen AN TouH.HacTp WHeepT

YpoBeHb 3a3eMeHMA CUTHANA A9 KaXKA40ro 0Tobpaxkaemoro KaHaia onpeaenseTca no

MONOKEHMIO 3HauKa £ B KpalHei NeBoM 4acTu aKpaHa.

BKAtOYEHME U BbIK/IHOYEHME CUTHA/I0B (I-(aHaﬂOB NN MaTeMaTUHYECKNX
bYHKL)
1 BkatoyeHMe 1 BbIK/IOYEHME KaHana (a TakKe oTobparkeHne MeHto KaHana)
OCYLLECTBAAETCA C MOMOLLIO COOTBETCTBYHIOLLEN KHOMKM aHa/I0roBOro KaHana.
Ecnv KaHan BKAKOYEH, ero KHOMKa NocBeYnMBaeTcs.

OTO TaKXe MOXHO cAeNaTb C MOMOLLbIO CEHCOPHOTO 3KpaHa. Cm.
“BK/I0YEHME/BbIK/IOYEHME KaHAN0B U OTKPbITUE ANANOrOBbIX OKOH A1 YPaB/ieHus
maclwtabom n cmeleHnem" Ha cTpaHuue 63.
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CpeAcTBa pery/MpoBKM No BepTvkanu 3

BbikntoueHne KaHanos

Mpexae Yem BbIKNOYMTb KaHaa, He0BXOAMMO OTKPbITL ero MeHto. Hanpumep, ecau
KaHanbl 1 1 2 BKAtOYEHbI M HA 3KpaHe oToBparkaeTca MeHIo KaHana 2, To gna
OTKNIOYEHUA KaHana 1 cHavyana cneayet HaxaTb KHOMKY [1], UTo6bl OTKPbITb MeHo
KaHana 1, a 3atem elle pas HaxkaTb KHOMKY [1], 4To6bl BbIKAHOUYUTL KaHan 1.

HacTponka macwTtaba no BepTMKanm

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

ITO TaK!Ke MOXHO CAeNaTb C MOMOLLbK CEHCOPHOrO 3KpaHa. Cm.
“BKNtoYeHMe/BbIK/IOYEHNE KaHa/I0B M OTKPbITUE AMAIOrOBbIX OKOH A1 YrpaBAeHUs
macwTabom u cmelweHnem" Ha cTpaHuLe 63.

C NOMOLLbIO KHOMKKM MacWTabupoBaHMA NO BEPTUKAIN MOXKHO MEHATb MacliTab
aHaNoroBOro KaHasa c NoWwaroBom nocnefosatenbHocTbio 1-2-5 (¢ npobHmkom 1:1) npu
YCNI0BWM, YTO TOYHAA HACTPOMKa He BKAtoYeHa (cM. “M3meHeHune TouHo/rpy6boii
HaCTPOMKM PyYKM MaclITabnpoBaHUA Mo BepTUKann" Ha cTpaHuLe 92).

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

MpK NOBOPOTE PYUYKM U3MEHEHWA HACTPOEK BONLT/AENEHNA NO YMOAYAHMIO
yCTaHaB/MBAETCA PEXMM BEPTUKANBHOMO PACIMPEHUA CUTHANA OTHOCUTEIbHO YPOBHA
3a3em/IeHMA KaHana, 04HaKO 3TOT PEXKMUM MOXKHO M3MEHUTL Ha pacluMpeHme
OTHOCUTE/bHO LEeHTPa aKpaHa. CM. “PaclumMpeHune no LeHTPy UK Mo HUXKHeMy
ypOBHI" Ha cTpaHuue 371.

HacTpolika NofoXKeHNs No BEPTUKAIN

1 loBepHMTE MaNeHbKYIO PYUYKY PAacnoNOKEHMA MO BEPTUKAAM (§), 4TODbI NPUNOAHATL
MW ONYCTUTb CUTHAN KaHana Ha 3KpaHe.

DTy PeryanpoBKY MOMKHO TaKKe BbINOAHWUTb, MCNO/b3yA CEHCOPHDbIN 3KpaH. Cm.
“U3meHeHne CMeLLEHUA CUTHAIOB MyTem NepeTacknBaHMA 3HAYKOB OMOPHOIM TOUYKM
3a3emseHunn" Ha cTpaHuue 60 1 “BKatoyeHne/BbIK/IOUEHEe KaHaN0B U OTKPbITHE
[AMaNoroBbIX OKOH AN15 YNpaBJAeHUs maclutabom u cmelleHmem" Ha cTpaHmue 63.
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3 Cpepncrtsa peryavpoBKM No BepTUKanm

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 371).

YKa3aHune cBA3M KaHaN0B

coBeT

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

Ecnn kKaHan cBA3aH NO NOCTOAHHOMY TOKY, TO MOXHO 6bICTp0 onpeaenntb NOCTOAHHYHO
COCTaBNAOLWYH CUrHaNna, NPoOCTO N3mepuns paCcCToAHME OT HETO 40 CMMBOJ1a
3a3emMneHunA.

Ecnn KaHan cBA3aH No nepemeHHOMY TOKY, TO COCTaBAAOLWAA NOCTOAHHOIO TOKa
CUTHaNa yaanAaeTca, YTo N03BOSIAET NCMO/1Ib30BATb 60llbLIJle 4YyBCTBUTENNbHOCTb O4N1A
0T06pa)'KEHMFI COCTaBI'IFlIOLLI,eﬁ nepemeHHOro Toka aToro CurHana.

90

1 Ha)XmuTe KHOMKY HY»XHOro KaHana.

2 YT06bI BbIOPATH TUM CBA3M BXOAHOIO KaHala, HaXKMUTe NporpammMHyto KHomnKy CBAsb
B MEHIO KaHana.

DC — CBA3b N0 NOCTOAHHOMY TOKY MO/€3Ha NPU MPOCMOTPE CUTHAIOB C YaCTOTOM
He Bbile 0 I, HE UMEIOLLIMX 3aMETHbIX CMELLLEEHWI MO MOCTOSHHOMY TOKY.

AC — CBA3b MO NepemMeHHOMY TOKY Noae3Ha Npu NPOCMOTPE CUTHANO0B CO
3HAYUTENBHBIMM CMELLEHUAMM MO NOCTOAHHOMY TOKY.

Ecnu BbiGpaHa CBA3b N0 NepemMeHHOMY TOKY, BblibpaTb peskium 5000 HeEBO3MOKHO.
370 NpeAoTBpaLlaeT noBpexaeHue ocuunnorpada.

Mpu cBA3M MO NepeMeHHOMY TOKY NOC/eA0BaTeIbHO K BXOAHOMY CUTHAY
noAKkAtodaeTca GUAbTP BbICOKMX YacToT 10 U, yAanstolmin U3 curHana sce
CMELL,EHWA COCTaBAAOLLEN MOCTOAHHOTO TOKA.

ObpaTtute BHMMaHME Ha TO, 4TO CBA3b KaHA/JI0B He 3aBUCUT OT CBA3M Tpurrepos. [na
N3MeHEHMA CBA3M TPUTTEpOoB CM. pasaen “Boibop cBA3mn Tpurrepos” Ha cTpaHuue 222.
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CpeAcTBa pery/MpoBKM No BepTvkanu 3

YKa3zaHue umneaHca Ha BXOA4e KaHana

Mpun NnoAKNOYEHUN aBTOMATUYECKN ONpeaeniemoro, aBToMaTM4ecKoro
NU3MEpPUTENBHOIO NN COBMECTMMOro nNpobHuKa InfiniiMax ocumnnorpad
aBTOMATUYECKM HaCTPanBaeT NPaBUAbHbIM UMMNEAaHC Ha BXOAaX aHaN0roBbIX KaHaNOoB.

1 HaXXmuTe KHOMKY HYXXHOTO KaHana.
2 B MeHto KaHana HaxkmuTe KHonky MMmnegaHcy BbibepuTe OAHO M3 3HAYEHUN.

50 Om — cooTBeTcTBYeT conpoTtnsaeHmto 50 Om kabenei, 0Obl4HO
MCMO/b3yeMbIX A1A BbICOKOYACTOTHbIX M3MEPEHUI, U conpoTmBAeHNO0 50 Om
AKTUBHbIX NMPOOHMKOB.

BbibpaHHbI BXoAHOM MMmneaaHc 50 Om oTobparkaeTca Ha aKpaHe Hapsaay co
CBEAEHNAMM 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 pexxnm 1MOm.

1 MOM — 3T0 pexum, NpeaHa3Ha4YeHHbIM A5 UCMOb30BaHUA MHOMMX
NnaccMBHbIX NPOOHMKOB M NPOBEAEHMA U3MEPEHMI 0OLLLErO HasHayeHna. bonee
BbICOKMI MMMeAaHC MUHUMU3NPYET 3PEKT Harpy3Kkm ocumnnorpada Ha
TecTMpyemoe yCTPOMICTBO.

TaKoe cornacoBaHWe NOAHOro MMNeaaHca NO3BOAET NONYYUTL Hanbonee ToUHbIE
pe3ynbTaThbl MBMEDEHMI‘/‘I 6/1aro,u,apﬂ MUHUMU3aLUNN OTpa)-KeHl/llZ B TPaKTe CUIrHaa.

CMm. Takke ¢ [1ns nonyyYeHUs AONONHUTENbHbIX CBeAeHUI 06 M3MEHEHMM C MOMOLLbIO0 MPOBHMKOB
nocetute Beb-ctpaHunuy www.keysight.com/find/scope_probes.

¢ (CBeaeHua 0 BbIbope NPoHbHMKA MOXKHO HalTW B OKYyMeHTe Pykosodcmaeo no abibopy
npobHuUKos u npucriocobaeHuli 0149 ocyunnozpagos Keysight (Homep AOKYMeHTa:
5989-6162EN), gocTynHom Ha Beb-canite www.keysight.com.

YKaszaHue OorpaHM4yeHnAa NoaoChbl MNPonyckaHMA

1 Ha)XmuTe KHOMKY HY*XHOro KaHana.
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CpeAcTsa perysMpoBKM No BepTUKaNN

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
macltabom n cmeleHnem" Ha cTpaHuLe 63.

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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CpeAcTBa pery/MpoBKM No BepTvkanu 3

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 M3MeHAETCA B 3aBUCMMOCTM OT TUMa NOAKIOYEHHOTO
npobHMKa.

[na naccuBHbIX NPobHMKOB (Kak To: N2862A/B, N2863A/B, N2889A, N2890A,
10073C, 10074C nnmn 1165A) oTobparkaeTcsa nporpammHas KHornka MpoBepka
NPOo6HUKa, KOTOPas OTKPLIBAET AOCTYN K NPOLLeAype KOMMNeHcaUUn NpobHUKOB.

Ocumnnnorpad BbINOAHAET TOUYHYHO KaMOPOBKY aHaNOroBbIX KAHAN0B A7 TaKMUX
AKTMBHBIX NPOBHMKOB, KaK NPobHMKKM InfiniiMax. Mpu nogkAto4eHnn Kannbpyemoro
npobHmKa oTobparkaeTcs NnporpammHan kHornka KannbpoBka npobHUKa (1 moxeT
TaKXe M3MEHUTLCA NPOrpaMmHan KHoMKa KoadbduLmeHTa 3aTyxanua). Cm.
“Kannbposka npobHmMKa" Ha cTpaHuue 95.
Cm. TakKe  * “YKasaHue eAuMHUL, U3MepeHns KaHana" Ha cTpaHuue 94
* “YKasaHue KoapduLmeHTa 3aTyxaHna NpobHMKa" Ha cTpaHuue 94

e “YKaszaHMe UCKarkeHUs NpobHUKa" Ha cTpaHmue 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 aHas10roBbIX KaHanoB (see cTpaHuua 49).

[NA BbINONHEHUA TOUHbIX U3MEPEHUI ceayeT A0KHbIM 06Pa30M HAaCTPOUTb
KO3QOULMEHT 3aTyxaHUA NPOOHMKa.

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

2 HakMmaiTe nporpammHyto KHomky MPOBHUK, 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
0,001:1 po 10 000:1 c nocnenoBaTeNnbHOCTbIO 1-2-5.

Mpu M3MEPEHUM 3HAYEHMI TOKA C MOMOLLbIO MPOBHMKA TOKa MOXHO YCTaHOBUTb
KoadduLmeHT 3aTyxaHusa ot 10 B/A ao 0,0001 B/A.

KoadduumeHT 3aTyxaHua B Aeumnbenax 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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CpeAcTBa pery/MpoBKM No BepTvkanu 3

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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3 Cpepncrtsa peryavpoBKM No BepTUKanm

Kannbpysa anddepeHumanbHbiit NPOOHMK, MOAKAOUYNTE MONOKUTENbHDIV BbIBOZ K
KOHTaKTy Probe Comp, a OTpuLaTeNbHbIN — K KOHTaKTy 3a3eMaeHus. BO3MOXKHO,
notpebyeTca NOAKAUYNTL 3aXKMM "KpoKoana" K yLKY 3a3eMNeHUs, YTOObI
anddepeHUnanbHbli NPOBHUK OXBaTbiBaa AMaMNa3oH OT KOHTPO/IbHOM TOYKK Probe
Comp no 3a3emneHua. Hagnexallee 3asemneHune obecneunsaet Hanbonee TOUHYO
KanMbpoBKy NpobHMKa.

3 Haxmute KHOMKY BK/'IIOHEHVIH/BbIK/'IIOquVIFI KaHana, YToObl BKAOYMTb KaHasl, eCan OH
BbIK/TKOYEH.

4 B meH!0 KaHafia HaXXMuTe NporpammHyto KHomnky Mpo6HUK.

BTopas cneBa nporpammHas KHOMKa B MeHto NpoOHUKa KaHana npeaHasHayeHa ana

YKa3aHUs roIoBKM NpobHMKa (M KoabduumeHTa 3aTyxaHuma). HaxkmumalnTe 3Ty

NPOrpaMMHYtO KHOTMKY, MOKa BbIOOP roNoBKM NpobHMKa He COBMNAZAET C

MCMO/b3yEMbIM aTTEHIOAaTOPOM.

[ocTynHbl cneaytoLime 3Ha4YeHUs.
OaHocTopoHHMi 0bo3peBaTens 10:1 (6e3 aTTeHtoaTopa).
OnddepeHumanbHbii o6o3pesatenb 10:1 (6e3 aTreHtoaTopa).
OaHoCTOpOHHMIK 0bo3pesaTens 10:1 (3aTyxaHue: +6 Ab).
OnddepeHumanbHbii ob6o3pesatenb 10:1 (3aTyxaHue: +6 ab).
OpHocTopoHHMin 0bo3pesaTens 10:1 (3aTyxaHue: +12 ab).
OnddepeHumanbHbii ob6o3pesatensb 10:1 (3aTyxaHue: +12 ab).
OpaHocTopoHHMin obo3pesaTens 10:1 (3aTyxaHue: +20 ab).
OnddepeHumanbHbii ob6o3pesatens 10:1 (3aTyxaHue: +20 ab).

6 HaxkmuTe nporpammHyto KHomnKky KannbposBKa Npo6HUKA 1 ciealyinTe MHCTPYKLUMAM
Ha aKpaHe.

Ona nonyyeHna noapobHbIX cBeAEHMI O MPOBHMKax K npucnocobnerunsx InfiniiMax cm.
Pykoso0cmeo nosb308amess No NPOHHUKAM.
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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®.

UcTouHUK 1 — BbI6OP MCTOUYHMKA ANA GyHKLUMM BN,

OTtobparkeHue — BbIOOP OAHOMO U3 CIEAYIOLLMX PEKMMOB OTODPAXKEHWUA CUTHANO0B
BMNo:

O6bIYHbIN — 370 curHan BN 6e3 npumeHeHUs GYHKUUA ycpeaHeHMA U
yAep:KaHua. ITo 0TODPaXKeHNe CUrHanoB MaTemaTUyecknx dyHKUmin BMNo.

YcpepaHeHHOe 3HaueHue — curHan blNd ycpeaHaeTca BbIbpaHHOE KOANYECTBO
pa3. CpeaHne 3HaYEHUA BbIYUCAAIOTCA C MOMOLLIO NPUBAMMKEHMA K
yMeHbLLaoLWeMyca ycpeaHeHHOMY 3HaYeHuIo, rae:

KEYSIGHT

TECHNOLOGIES
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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 A1 0TOBpaXKeHna BXOAHOro curHana dyHKumm bNd,
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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|OEHl/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.

BaptneTr — 370 OKHO (Tpeyroanoe, C HyN1E€BbIMU 3HAYEHNAMM B KOHEYHbIX
TO‘%KaX), KaK M OKHO X3HHMHTA, OTIMYHO NOAXOAMT ANA TOYHbIX 1/13!\/\epeH1/n7|
4YacCToT, O4HAaKO pa3aeneHne 6113K0 PaCNoONO0XEHHbIX YaCTOT B HEM
3aTPyaAHEHO M13-3a ero 60o1ee BbICOKUX U LWMPOKNX DOOKOBbIX 1EMNECTKOB.

EAMHULbI M3MepeHUA LWKabl N0 BEPTUKAAM - M03BONAET BbIOPATh eANHMLbI
n3mepeHma Wkaabl BM® no sepTnkanu: aeumbesnsl UM BObT 3GPEKTUBHOIO
3HAYEHMA HaNpPsAKeHUS.

Cpa6aTtbiBaHKue no BN — npu oToHpaXKeHNM BpeMeHHOM pasBepTKM C
M3MEHEHHbIM MacLITaboM HaXKMMUTE 3Ty MPOTrPaMMHYIO KHOMKY, YTO6bI BbIOPATb
0AHO V3 CAeayoLLMX 3HAYEHWA:

Be3 cpabaTbiBaHUA — B BLINOAHAETCA HAa MCXOAHOM CUrHase B BEPXHEM
oKkHe "OcHoBHanA pasBepTKa'.

CpabartbiBaHMe no macwtaby — BN BbINONHAETCA Ha UCXOAHOM CUTHase B
HUXHem okHe "MacwTab".

ABTOHACTPOIKa - NO3BO/IAET YCTAaHOBUTb TaKMe 3HAYEHMA NapameTpPOB YacToTbl
"NuanasoH" n "LleHTp", npu KoTopbix obecneymBaeTcs oTobpakeHme BCero
MMEIOLLLEerocs cnexkTpa. MakcrmanbHO BO3MOXKHasA YacToTa pagHa NnoaosnHe
4acToTbl AMCKPeTM3aumMm BIP, KoTopas 3aBUCUT OT YCTaHOBKM KoabdMLUMeHTa
pa3sepTkuM (Bpems/aeneHne). Paspelermne BMP - 3T0 OTHOLIEHME YacTOTbI
[MCKpeTH3aLmm K yncny Todek dyHkumm bMNe (fs/N). Tekywee paspeleHve 6N

OTo6pa>+<aeTc9 Had NporpamMmmMHbIMKU KHOMKaMU.
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4 CnekTtpanbHblii aHanus BN

Oco6eHHOCTU peryiMpoBKU maclitaba U cmelueHns

Ecnu napameTpbl macwTaba u cmelleHms BIMP He ycTaHaBAMBAKOTCA BPYUHYHO, TO NpU
NOBOPOTE PYUYKM PErYIMPOBKM KOIDOULMEHTA PAa3BEPTKM NPOUCXOANUT aBTOMATUYECKOE
M3MeHeHMe YaCTOTHOro AManasoHa U LeHTPaNbHOW YacToTbl, YTobbl 0becneymnTb
onTUMaabHOe 0TOBpaXKeHWe NOMHOTO CNEeKTPa.

Ecnv macwtab 1 cmelleHe YyCTaHaBAMBAOTCA BPYYHYIO, TO MOBOPOT PYYKK
perynnpoBKu KoadpduumeHTa pasBepTKU He M3MEHAET HAaCTPOMKM YaCTOTHOIO
Amana3soHa v LeHTpaibHOM YacToTbl, YTo obecneunsaet 6oee AeTanbHoe
oTobparkeHue B 061acTh onpeaeieHHOoM YacToTbl.

HaskaTue nporpamMmHoli KHONKKU BMN® ABTOHaAcTpOKa N03BONAET aBTOMATUYECKM
perynnpoBaTth MaclwTab curHana; npu sTom 3Ha4yeHMA YaCTOTHOro AManasoHa U
LEeHTpasbHOM YacTOTbl aBTOMaTUUYECKM U3MEHAIOTCA B COOTBETCTBMM C YCTAHOB/EHHbIM
KO3 PMLMEHTOM pPa3BEPTKMU.

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

[na nsmepeHusa 3HaYeHMIM YacTOTbl M PA3HOCTM ABYX 3HAYEHWI YacToTbl (AX)
MCNOAb3YITe Kypcopbl X1 1 X2. na n3mepeHns amnanTyasl B Aeunbenax u pasHocTm
amnantya (AY) ncnonb3yite Kypcopbl Y1 1 Y2.

4 [1ns BbINONHEHMA APYIMX U3MEPEHUI HaXkKMUTe KHOMKy [Meas] U3mepeHus u
yCTaHOBWTE A8 NPOrPaMMHOM KHOMKM UCTOUHMK 3HayeHre MaT.N.

Ha rpaduke curHana BN MOXKHO BbINOAHATL U3MEPEHMWS NOMHOM aMIAUTYAbl,
MaKCMMa/ibHOro, MMHMMA/IbHOMO M CpeAHEero 3Ha4yeHus B geunbenax. TakKe MOXKHO
HaWTM 3HAYEHMeE YacTOTbl NPX NEPBOM MOABAEHNUM MAKCMMyMa CUTHa1a C MOMOLLbLO
M3MepeHMA 3Ha4YeHMA X B MaKC. ToYKe Y.

HacTtpoika macwTaba 1 cmelleHma curHana bNao

1 VY6eauTecb, 4TO My/IbTUNIEKCMPOBAHHbIE PYYKM MacLiTaba U NONOKEHMA BbilE U
HuKe KHonku [FFT] BM® HacTpoeHbl ansa curHana 6No.

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

2 15 M3MeHeHUA pa3mepa M NONOKEHUSA CUITHANA MAaTEMATUYECKOM GYHKUMN
NCMNO/b3YINTE MYyIbTUMNEKCUPOBAHHbBIE PYYKM MacluTaba 1 NONOKEHUS 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 namepenua yHKkumm BMO" Ha cTpaHmue 104
e “3HayeHure NOCTOAHHOM cocTaBAALLEeN Npu BbluncaeHmn FFT" Ha cTpaHuue 104
¢ “JIOXKHble YaCTOTHbIE COCTaBAAIOLLINE N HA/OXKeHUe cneKTpoB" Ha cTpaHuue 104
e “[NpocauymBaHme cneKTpaibHbIX cCOCTaBAAOWMX" Ha cTpaHuue 106

e “EQMHULBI U3MEPEHUA 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
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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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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 pe3ynbTaTty AeneHnsa apeKTUBHOM YacToTbl AUCKPETM3ALMN
Ha KonnyecTBo Touek B FFT (fs/N). Mpu PpukcmpoBaHHOM KonmyecTse Touek FFT (8o 65
536) uem MeHbLLE YacToTa ANCKPETMU3AL MK, TEM JydLle paspelleHme.

YMmeHbleHne 3dbeKTUBHOM YacToThbl AMCKPETM3aLMM NyTEM BbibOpa bonee HU3KOM
CKOPOCTU pa3BepTKM (bosiee BbICOKOTO 3HaYeHUA KOahdULIMEHTA Pa3BEPTKM) NPUBOAUT
K NOBbILEHMIO HU3KOYACTOTHOTO pa3pelleHnsa oTobparkeHums cnektpa FFT, ogHako
YBE/IMYMBAET BEPOATHOCTb MOABNEHMSA NIOKHbIX YaCTOTHbIX COCTABAAOWMX. PaspelweHne
FFT paBHO pe3ynbTaTy AeneHus adEKTUBHOM YaCTOTbl AUCKPETU3AUMM HA KONMYECTBO
Touek B FFT. PeanbHoe paspelleHne oTobpaxkeHnsa cnektTpa byaeT He CTO/b BbICOKUM,
MOCKO/IbKY CMOCOBHOCTb paspellaTts ABe 6M3KMe YacToTbl B AENCTBUTEIbHOCTU
orpaHunymsaeTca GopMoi okHa-GUAbTPA. XOpoLWwmnii cnocob NPoBepKM paspelleHuns AByX
6IM3KMX 4aCTOT COCTOMT B 06CNe0BaHMM BOKOBbIX MONOC
aMIANTYAHO-MOAYIMPOBAHHOIO CMHYCOWAANbHOTO CUTHANA.

[na AOCTUIKEHMA HaUAyYLLIel TOYHOCTM BOCTIPOM3BEAEHWA CNEKTPA NO BEPTUKAAN NpW
M3MepEeHMM MUKOB BbIMOMHANTE Caeaytollee.

¢ [IpaBWabHO yCTaHOBUTE KO3GOULMEHT 0cnabneHmns npobHmKa. Ero ycTaHaBAnBatoT
M3 MEHI0 KaHana, ecnn 06 beKTOM AeNCTBUIA (ONepaHaoM) ABAAETCA KaHa.

¢ YCTaHOBUTE YyBCTBUTENbHOCTb KaHaAa-UCTOYHMKA TaK, YTOObI CUrHan oTobpakancs
MOYTU BO BECb 3KPaH, HO He3 orpaHuYeHus.

e [lpMMEHANTE OKHO C N/JI0CKON BEPLUMHOMN.

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

Lna LoCTUKEeHUA HanayyLlwen TOYHOCTM BOCNPOM3BEAEHWMA YAaCTOTbl Ha NMKax
BbIMONHANTE cneaytolLee.

e [lpMMeHANTEe OKHO XeHHMHra.

¢ [loNb3yNTeCh MEHIO KyPCOPOB /11 YCTAHOBKM Kypcopa X Ha MHTEPeCytoLLyto 4acToTy.

e OTperyampyiTe 4aCTOTHbIN AManasoH 418 NOBbILEHNA TOYHOCTM
NO3NLMOHMPOBaHMA Kypcopa.

¢ BepHuWTECb K MEHIO KYPCOPOB A/19 TOYHOTO MO3ULMOHMPOBAHMA 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. lononHuTenbHbIE
CBEAEHMA TaKKe MOXKHO NONYyYnTb 13 rNaBbl 4 KHurv PobepTa A. ButTe (Robert A. Witte)
ViamepeHue cnekmpa u cemu.

EAnHMUbI M3mepeHua pyHKUmm BMd

dYHKUMKM BN
(amnautyaa)

dYHKUMKM BN

EamvHuuamm namepenmsa dyHkumm 6o senatotca aeumbenst (ab).

B aTOM Cnyyae eanHULAMU U3MEPEHNA NO BepTVlKa/'leOlZ OCU CNyXKaT rpaaycbl nan
paanaHbI.

3HayeHMe NOCTOAHHOM COCTaBAAOLLLEN NPU BbluMCaeHUn FFT

B pesynbTaTe BbiuMcieHMA FFT nosyyaeTca HenpasuabHOe 3HaYeHne NoCTOAHHOM
cocTaBnAoWen. Mpn 3TOM He Y4UTbIBAETCA CMELLLEHWE Y LLEHTPA 3KPaHa. 3HayeHne
NMOCTOAHHOM COCTaBAAOWEN HE KOPPEKTMPYETCA PaaM TOYHOTO OTOBpaXKeHMA BAN3KUX K
HY/IeBOM 4aCTOTE YAaCTOTHbIX COCTABAAOLMX.

JI0XKHble YaCTOTHble COCTaB/IAKOWME N HAJTOXKEHNE CMEKTPOB
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Mpw npumeHeHnn FFT BaXKHO MMeTb NPeACcTaBAeHME O IOKHbIX HaCTOTHbIX
COCTaBAAOLWMX, BO3HMKAIOWMX NPU ANCKPETU3aLMK. [py BbINOAHEHWM U3MEPEHWUIA C
npumeHeHrem FFT onepaTop A0/KEH MOHMMATb, YTO UMEHHO A0/IXKHO COAEPKaTbCA B
YaCTOTHOWM 06/1aCTH, U YUMTbIBATL YACTOTY AMCKPETM3ALMM, HAaCTOTHBIM AManas3oH U
noaocy NponyckaHua ocumanorpada. Paspewenune FFT (OTHOWEHME YacToOTbI
OMCKPETU3ALMM K KONMYeCTBY ToueK FFT) oTobpakaeTca Npamo HaZ NporpammMHbIMK
KHOMKaMM, Koraa Ha akpaHe oTobpaskaeTca meHto FFT.
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Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

CnekTpanbHblM aHanus bMo

YacroTa HaiikBucra u HanoxeHue CneKTpos B YacTOTHOI obnactn

YacToTta HalikBuCTa ABAAETCA MAaKCUMAAbHOM YacTOTOM, KOTOPYHO MOXKET
3aperucTpmMpoBaTb 63 NoABAeHNUA NOXKHbIX YaCTOTHBLIX COCTABAAIOLWMX Nt060M
ocumnnorpad, ocywecTsaaowmnin oundposKy CUrHaN0B B peasbHOM macliTabe
BPEMEeHW. DTa YacToTa paBHa MOMIOBMHE YacCTOTbl AUCKPETM3aUuMn. YacToTHble
KOMMOHEHTbI, NPeBblLLatoLLMe YacToTy HallkBuMCTa, He MOTYT 6bITb NPaBUAbHO
06paboTaHbl, YTO NPMBOAMT K TaK Ha3bIBAEMOMY HA/IOXKEHUIO CNEKTPOB. YacToTa
HaiKBucTa COOTBETCTBYET MaKCMMa/IbHOW YacTOTe CUTHaNa, KOTOPbIN MOXKET BbiTb
0bpaboTaH 6e3 UCKarKeHW.

HafnoeHne cnekTpoB BO3HUKAET, KOraa YaCTOTHbIe COCTaBAALLME CUTHANA
NPEeBbILLAT NONOBUHY YaCTOTbl AMCKPETM3aLMKN. [TOCKONLKY cnekTp FFT orpaHuueH
3TOM 4acTOTOM, TO /Mtobble HoNee BbICOKOYACTOTHbIE COCTaBAAOLIME OTODPaXKaAOTCA Ha
6onee HU3KOoM (NOsKHOM) YacToTe.

Ha cneaytoliem pycyHKe NoKasaH NpMmMep HafoKeHUA CNeKTPOB. ITO CNeKTP MeaHapa ¢

yacTtoTol 990 I'u, KOTOPbIM COAEPHKMT MHOXKECTBO rapMOHMK. HacTpolika
Bpems/aeneHune no ropusoHTaAN 4n8 CUTHaN0B NPAMOYToabHOM GopmMbl onpeaenseT
4acToTy AMCKPETM3aLMN 1 pe3yabTaTbl Npu paspewleHin FFT 1,91 'u. Ha aTon
ocumnnorpamme cnektpa FFT cocTagnatolime BXOAHOTO CUIHaNa C HacTOTOMN,
npesbllatoLLeit 4acToTy HallkBMCTa, 0TOOpaKatoTca 3epKaibHO OTHOCUTENBHO NPABOM
KPOMKM 3KpaHa.
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CneKkTpanbHbI aHanns Mo

Lwenue Bl

Puc.5 HanoxeHune cnekTpos

MocKkonbKy YaCTOTHbIN AMANA30H MPOCTNPAETCA OT HYNA 40 Y4aCTOTbl HalksucTa, To ans
npeagorspawleHna BOSHUMKHOBEHWA TOXHbIX YaCTOTHbIX COCTaB/IAOLWMNX HeO6XO,D,I/IN\O,
YTOOI BEPXHAA rPaHMLUA YaCTOTHOTO AMana30Ha npesblllana 4aCToTy CYyLWECTBEHHbIX (HO
3Hepl'l/ll/1) YaCTOTHbIX COCTaBAKOLWMX BXOAHOTO CUTHaNa.

MpocaymBaHmMe cnekTpaabHbIX COCTaBAAOLLLMX
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®yHKUMA BIMP paboTaeT ¢ NOBTOPAIOLLMMUCA 3aNUCAMMU BPEMEHHOMN 3aBUCUMOCTH
curHana. B KoHUe 3anucK 0bpasyeTcs paspbiB, €CM TObKO 3aNNCh HE COAEPKUT Lesoe
4MCNO NEePMOA0B OLMbPOBAHHOMO CUIHAAA. ITOT Pa3pblB HA3bIBAETCA NPOCAYMBAHNEM
CMEKTPaIbHbIX COCTaBAAWMX. [ MUHMMM3ALMM MPOCAYMBAHUA CMIEKTPANbHbIX
COCTaBAAOLWLMX B KayecTBe GUAbTPOB A8 BID npumeHstoTcA OKHA, N1aBHO
NPUBAMKAIOLWMECH K HY/IIO B HaYyasle U B KOHUe curHana. B meHto BIMN® npeanaratotcs
cnefyrolme oKHa: OKHO X3HHUHIA, OKHO C MIOCKOM BEPLUMHOM, NPSAMOYrO/IbHOE OKHO,
OKHO BnakmaHa-Xappwca v okHo bapTaeTTa. [lonosHUTENbHbIE CBEAEHMS O
npocaynBaHmm cm. B okymeHTe Keysight Application Note 243, The Fundamentals of
Signal Analysis no agpecy:
http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

5 CurHanbl matTemaTnyecKmx
OYHKLMM

OtobparkeHne cMrHanos matemaTmyeckux ¢pyHkumin / 107

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

MaTtemaTuyeckune npeobpasoBaHus / 112

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 HaxXmuTe nporpammHyto KHomKy MoKas.mat.¢$. 1 NoBepHUTE pPyYKy BBOAA, YTOODI

BbIOPaTb MaTeMATUUECKYIO GYHKLMIO, KOTOPYIO HEOBXOAMMO BbIBECTU Ha AWUCTAEN.
3aTem HaXXMWTe Py4Ky BBOAA MM CHOBA HAXXMMUTE MPOrpammHYto KHOMKY
Mokas.mar.¢., UToObl BbIBECTM Ha AMCNAEN BbIBPAHHYIO MaTEMaTUYECKYIO GYHKLMIO.

BbibepuTe onepaTtop, NpeobpazoBaHue, GUALTP UK BU3YaSM3aLMIO C MOMOLLbIO
nporpammHo KHonku Oneparop.

JononHuTenbHble cBefeHna 06 onepaTopax CM. B CAeytoWmx pasgenax:
“MaTemaTtumyeckme onepaTtopbl” Ha cTpaHmue 110
“MaTtemaTtumyeckme npeobpasoBaHua" Ha cTpaHuue 112

“MaTtemaTtunyeckme punbTpbl" Ha cTpaHuue 125

~

“Busyanmsauma matematmyecknx GyHKUMn'" Ha cTpaHmue 128

C NOMOLLbIO NPOrPamMmMHOI KHOMKM UCTOUHUK 1 BbiGEpUTE aHaN0roBbIN KaHan,
MaTeMaTMYECKYO QYHKLIMIO HUMKHEro YPOBHSA UM OMOPHbINA CUIHAA A1 BbINOAHEHMS
MaTemaTmyeckom GyHKLUMKU. 19 3TOr0 MOXKHO NOBEePHYTb PyUKy BBOAA MK
HECKOJ/IbKO pas HaaTb NPOrPaMMHYyH0 KHOMKy MCTOUHMK 1.

B CNOMHbIX MAaTEMATUYECKUX PYHKLMAX MOTYT MCMOAb30BaTLCA Hosiee NPocCTbie
GYHKLMM 1 OMepaTopsbl, OTAUYHbIE OT MPOCTbIX apUPMETUYECKUX AeUCTBUI (+, -, *, /).
Hanpumep, ecnu ana ¢pyHKUMM MaTtem. 1 ycTaHOBNEHO AEeMNCTBUE BbIYUTAHUA MEXAIY
KaHanamu 1 m 2, dyHKUMA MaTtem. 2 MOXKeT ObITb 3a4aHa Kak yHKumA BN dyHKUMM
"Matem. 1". Takme matemaTnyeckne GyHKLUMM Ha3biBAOTCA KacKaaHbIMM.

[NA KackaAMpOoBaHUA MaTEMATUYECKMX QYHKLMI BbIDEPUTE HU3KYIO
MaTeMaTUYecKyto QYHKLMIO, HaXKaB NPorpammHyto KHOMKy MCTOUHUK 1.

[na nonyyeHmsa Hamboee TOYHbIX Pe3ybTaToB MNPU UCMNOIb30BaHNM KacKaaHbIX
MaTemaTnyeckmux GyHKUMI cneayeT BbibUpaTh MacluTab no BepTUKaAM NPocCTbixX
MaTemMaTUYECKUX GYHKLMA TakMM 06pa3om, YTobbl X CUrHaAbI MONHOCTbIO 3aHUMaNK
aucnnen, 6es obpesku.
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5 Ecnu ana matematmyeckoi GyHKUUK BbIDpaH apudmeTrnyeckmnin onepaTop, To

BblbepuTe BTOPOM UCTOUYHUK A5 apUOMETUYECKOrO AENCTBMUA C MOMOLLIbIO
NPOrpammMHoON 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 NMPUMEHEHUI0O MaTeMaTUYECKUX d)yHKU‘VIﬁ

Ecnu cuMrHan 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 GpyHKLmMK, ans ero 6onee yaobHoro
NPOCMOTPA MOXKHO OTK/IIOYMTb aHaI0rOBble KaHasbl.

[nsa ynobcTea NpocMoTpa M OLLEHKU 3MEPEHUIT MOXKHO OTPEerynpoBaTh pasmep no
BEPTMKANMN U CMELLEHME KaXKA0ro U3 CUrHAN0B MaTeEMATUYECKUX GYHKLMIA.

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

HacTpolika macwTtaba 1 CMeLLeHns CMrHana maTemMaTUYyeckom GyHKLMK

1 VY6eautecs, 4TO My/IbTUNIEKCMPOBAHHbBIE PYYKM MacLiTaba 1 NoAOKEeHWS Bbille U
HWXe KHonKu [Math] MaTemaTuKa HacTpoeHb! 18 CUIHA0B MaTEMATUYECKMX
bYHKUMNA.

Ecnu cTpenka cnesa oT kKHonku [Math] MaTtemaTtuka He ropuT, To HaXKmuTe 3Ty
KHOMKY.

2 [1nA U3MeHeHnA pasmepa M NONOMKEHUA CUTHANA MaTeMATUYECKON GYHKUMM
MCNONb3YINTE MY/IbTUMNIEKCMPOBAHHbIE PYYKM MacliTaba U NONOKEHMA BbILLE U HUXKE
KHoMKK [Math] MaTtemaTtuka.

ABTOMaTUYecKan HaCTpOﬁKa macwraba u cmeweHuna MaTemaTuyecKomn d)YHKUMM

Mpu ntobom M3MeHeHUM onpeaeneHna otobpaxkaemon matemaTnuieckon GyHKLMM
NPOUCXOAUT aBTOMATUYECKasA HAaCcTPOMKa ONTUMAbHbIX 3HaYeHU maclwTaba no
BEPTMKANN U CMELLEHUA CUTHaNa AaHHOW GyHKUMM. Ecam 3HaYeHUa macwTaba u
CMeLLLeHNA Ana HeKkoel GYHKLMM YCTaHOBAEHbI BPYYHYIO, TO BbibepuTe HOBYIO
bYHKUMIO, 3aTem BbibepUTe UCXOAHYIO PYHKLMIO, U MacluTab ncxogHon GyHKLMM byaeT
M3MeHEeH aBTOMATUYECKMU.
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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" nporpammHuyto KHonky "EAMHULbI u3mepeHusa”,
MOKHO YCTaHOBUTb B KAUECTBE €AMHUL, USMEPEHUS /18 KaXKA0ro BXOLHOro KaHana
BOJIbTbI MM amnepsl. JOCTynHbl cheaytolime eAMHULBI U3MEPEHMUS CUTHAIOB
MaTeMaTUYECKMX QYHKLMIA:

Martemartuueckan GpyHKuua EAVHULbI M3MepeHus

CNOXEeHUe Nan BblunTaHue Buan A

YMHOXeHue B2, A2 unu Bt (BonbT-amnepsbl)

andoepeHumposaHme B/c unu A/c (B/cekyHaa unu A/cekyHaa)

Jdt Bc unum Ac (B-cekyHg, nnm A-cekyHa,)

BNo Cm. “EANHMLBI M3MepeHna GyHKLMK
BMN®" Ha cTpaHuue 104.

V(ksaapaTHbIli KopeHb) BY2 AY2 yan BTY/2 (BonbT-amnep)

Ecnm npu ncnonb3oBaHMM ABYX KaHaNOB-UCTOYHMKOB A/19 HWUX YCTAHOBAEHbI pasHble
eMHULLbI U3MEPEHMSA 1 KOMBMHALUMM NOCAEAHUX HEBO3MOMXKHO PasfenunTb, TO ANA
CUTHANOB MaTEMATUYECKUX YHKUMIN ByaeT oTobparkatecs eanHnua "H" (He
onpeaeneHo).

MaTemaTunyecKkme onepaTtopsl

MaTemaTuyeckre onepaTopbl BbIMOJHAIOT apudMeTUyecKkme onepaLmm (CnoxeHue,
BbIUMTAHME UM YMHOXKEHME) HA aHa/IOr0BbIX BXOAHbIX KaHaiax.

e “CnoseHvie unu BbluntaHue" Ha ctpaHmue 111

e “YMHOMeHWe unu geneHuve" Ha ctpatmue 111
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CurHanbl MaTemaTyeckmnx dyHkumin 5

CnoxeHune nnm BbluMTaHne

Mpw BbIBOpE CNOKEHMA UAN BbIYMTaHMA 3HaUYEeHUA Todek UcTouHuKa 1 1 UcTouHKMKa 2
noc/en0BaTeNIbHO CKAaAbIBAOTCA MM BbIYMTAIOTCA, @ pe3y/abTaT oTobparkaeTcs Ha
3KpaHe.

BbluMTaHME MOXKHO MCMONb30BaTb ANA ,D,I/Id)d)epeHLl,l/lpOBaHHbIX I/I3MepeHMIZ Nnn
CpaBHeEHWNA ABYX CUTHA/I0B.

Ecnv cmelleHMe CMrHan0B Mo NOCTOAHHOMY TOKY Ho/blie AMHAMMUYECKOTrO AManasoHa
BXOZHbIX KaHas0B ocumanorpada, To cneayet Mcnonb3oBaTh AMddepeHumanbHblit
NPOOHMK.

Puc. 6 [prvmep BblYMTAHMA CUTHAMA KaHana 2 U3 CUrHana KaHana 1

~

Cm. Takke ¢ “EOMHULDBI UISMEPEeHMA CUTHAN0B MaTemaTnyeckmx GyHKLUMI" Ha cTpaHnue 110

YMHOXeHUe Unn geneHmne

Mpwv BbIBOpe MaTEMATUUYECKOM GYHKLMN YMHOMKEHUSA UK A€NEHUA 3HAYEHUS TOYEK
UcTouHUK 1 1 UCTOUHUMK 2 NOCNe0BaTe/IbHO NEPEMHOXKAKOTCA AN AeNATCA, a
pesynbTaT 0TOOpPaXKaeTCs Ha sKpaHe.
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

Mpu A@NEHUM Ha HOMb Ha KPMBOM BbIXOa OTOOPAXKaoTCA NyCTble NPOCTPAHCTBA (TO
€CTb, Hy/IeBble 3HaYeHMs).

DYHKUMA YMHOXKEHMA yaobHa A1 MPOCMOTPa COOTHOLLIEHWUA MOLLLHOCTM CUTHAN0B,
Korfia CUrHan ofHOro M3 KaHafoB NPOMNOPLIMOHAEH CU/e TOKa.

Puc.7 [lpymep yMHOMKEHUA CUTHaNA KaHana 1 Ha curHan KaHana 2

~

Cm. Takxke ¢ “EOMHULDBI UISMEPEeHUA CUTHAN0B MaTemMaTUYeckmx GyHKLUMI" Ha cTpaHunue 110

MaTemaTmnyeckmne |‘|peo6pasoBaHV|ﬂ

MaTemaTnyeckme NnpeobpaszoBaHUA BbINOAHAT GYHKLUMIO NpeobpasoBaHms
(amddepeHumpoBaHme, MHTerpuposaHme, bINP® naun BbluMCAEHME KBaAPATHOMO KOPHSA)
Ha aHa/I0roBOM BXOZHOM KaHaJsie UaW Mo pesysibTaTam apuPpMeTUYECKOro AenCTBIS.

e “NuddepeHuympoBaHme” Ha cTpaHuue 113
e “UHTerpmposaHne" Ha cTpaHmue 114
e “Amnnutyaa bMN®, pasa bMNP" Ha cTpaHuue 116

e “KBagpaTHbli KopeHb" Ha cTpaHuue 120

112 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



CurHanbl MaTemaTyeckmnx dyHkumin 5

e “Ax + B" Ha cTpaHumue 121

e “KBagpaTt" Ha cTpaHuue 122

e “AbcontoTHOe 3HauyeHue" Ha cTpaHuue 122
e “Nlorapudm" Ha cTpaHuue 123

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

e “JKcrnoHeHTa ocHoBaHuA 10" Ha cTpaHuue 124

OnddepeHunpoBaHme

d/dt (amddepeHumpoBaHmne) NO3BONAET BbIMUCNTD ANUCKPETHYIO NPOU3BOAHYIO MO
BPEMEHM BbIBPAHHOIO MCTOYHMKA CUTHaNa.

OnddepeHumpoBaHMe MOXKHO MCMNOIb30BaTb A/ U3MEPEHUA MIHOBEHHOIO 3Ha4YeHMA
nepenaga curHana. Hanpmumep, ¢ nomotbio dyHKUMK anddepeHUMPOBaHMA MOXKHO
N3MEpPUTb CKOPOCTb HaPaCTaHWA BbIXOAHOMO HaMPAMXKEHWA ONepaLMOHHOIO YCUANTENS.

MNpoueaypa anoddepeHLMPOBaHUA OYEHb YYBCTBUTEbHA K WYMaM, MO3TOMY B KayecTse
perknMma cbopa AaHHbIX PEKOMEHAYETCA YCTaHOBUTL YcpeaHeHue (cm. pasaen “Boibop
pexkrma cbopa gaHHbIX" Ha cTpaHuue 236).

®yHKuma d/dt BbicTpanBaeT NPOM3BOAHYIO BbIBPAHHOMO MCTOYHMKA NO hopmye
"oUeHKa cpeaHero 3HayeHua nepenaga no 4 Todkam'. YpaBHeHwe BbIraanT
cnenyowmm obpasom.

J = Via P2V =2V 0~ Vig
i At

loe:
e d-—anddepeHuUManbHbIA CUTHAN,

® Yy —TOYKM AaHHbIX KaHanoB 1, 2, 3, 4 nunu matematmyecknx GyHKumin 1, 2, 3 (Hu3wan
maTemaTmyeckan GyHKUMA);

® i — MHAEKC TOYEK AAHHBbIX;

e At — BpEMEHHOMN MHTEPBAN MEKAY TOUKAMM.
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Puc. 8 Tlpumep dyHKUMKN anddepeHumpoBaHma

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

MIHTerpupoBaHue

Idt (MHTeI'pl/IpOBaHl/Ie) NMO3BOJIAET BbIYNCNNTb NHTErPan Bbl6paHHOI'O MCTOYHUKaA
curHana. OH NOKa3bIBaeT CYMMapPHYO BETMYMHY M3MEHEHMA.

VIHTErpMpoBaHMe MOXKHO NMPUMEHATL 418 U3MEPEHNA SHEPTMM MMMNY1bCOB B
BO/IbT-CEKYHAAX MU M3MEPEHME NOLLAAM, 3aHMMaeMON M306paxKeHnem curHana,
NyTeM M3MEPEHMA PasHMLbI MEXKIY 3HaYeHNeM NoabIHTerpaabHon GyHKL MK
MMMYIbCOM MW HENPEPbIBHbIM CUTHANOM.

[ dt BbICTPaAMBAET MHTErpaa UCTOYHMKA CUrHama no "dopmyne Tpaneumn". :

n
I,=c,+ A tZyl.
i=0

B 3TOM BbipaxkeHun

* | —NpOMHTErpMpoBaHHaa OCUMANIOrPaMMa,
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e At —BpeMeHHON MHTepPBaN MeXKay TOYKaMM,

e y—KaHanl, 2, 3, 4 uan To4KkM daHHbix "Matem. 1", "Matem. 2", "Matem. 3" (HUKHAA
MaTemaTtumyeckas pyHKUMA),

* C,— NPOU3BO/ILHAA KOHCTaHTa
* i — MHAEKC TOYEK AAHHbIX.

OnepaTop MHTETPMPOBaHMA NPeAOCTaBAAET B PACNOPAKEHME NOAb30BATENS
bYHKLMOHANbHYIO KNaBulwy "CmelteHmne", KoTopaa NO3BOAAET BBECTM KOMMEHCALMIO
MOCTOAHHOW COCTaBAAOLLEN BXOAHOO CUrHaNa.. Hebosblioe cmelleHne no
NOCTOAHHOMY HaMpPSAXKeHWIO Ha BXoAe QYHKLMU MHTErPUPOBaHUA (M aaxke Hebonblas
NorpewHoCTb KannbpoBKM ocumanorpada) MoXKeT Bbl3BaTb NOCTENEHHOE «CMOM3AHMNE»
pesynbTaTa MHTErpupPOBaHUA BBEPX AN BHM3. KOMMNEHCaLUMA NOCTOSHHOM
COCTaBAAOLLEN NO3BONAET BbIPOBHATH PE3YAbTUPYHIOWYIO OCUMANOTPAMMY.

amn(1)

Het curHana

+

YposeHb 0B ~ J

WHTerpuposaHue
6es
KOMneHcaumm
CcMelLLeHus
NMOCTOSIHHOTO
TOKa

Puc.9 WHTerpuposaHue 6e3 cmelleHUs curHana
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116

CUrHanbl MaTemaTUYeCKMX QYHKLMIA

AsTo

WHTerpupoBaHue
C KOMNeHcaumnen
cMeLleHuns
MOCTOSAHHOTO
TOKa

Puc. 10 WHTerpuposaHue CO CMeLeHMeM CUrHana

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

Amnautyaa bN®, ¢pasa N

Bnaropaps 6bicTpomy npeocbpasoBaHuto Pypbe (BMNP) matematnyeckas dyHKUMA
amnanTyabl BMN® nossonseT oTobpasnTb aMNAUTYAbl YACTOT, COCTABAAOLLMX CUTHAN
MCTOYHMKA, @ MaTemaTnyeckas dyHKUMA dasbl BIP No3BoaAET NOKa3aTb COOTHOLIEHMA
a3 v yacToT. DyHKUMA BN BepeT oumdpoBaHHYHO 3aNNCb BPEMEHHOM 3aBUCUMOCTH
CWUrHaia 3a4aHHOro UCTOYHMKA M NpeobpasyeT ee B YaCTOTHYIO 061acCTb.

VICTOYHMKOM 0018 MaTeMaTUYECKMX GYHKLUMIA BN MoryT Cay»KMTb aHaNorosble BXOAHbIe
KaHanbl MAK Bonee NPocTble MaTemaTnyeckme GyHKLMK,

M0 ropn3oHTaNbHOM OCKM MaTeMaTUYeCcKUX GyHKUMIM BN oTknaabiBaeTca YacToTa (B
repuax). [ns matemaTnieckom pyHKUMM amnantyabl BMN® no BepTUKanbHOM ocn
OTKNaAblBatoTCA Aeumbenbl (ecnn no BepTUKaam BbibpaH napameTp
«Jlorapndmmyeckmne») nMbo cpeaHeKBaApPaATUHECKOE HanpAXKeHWe (ecav No BEPTUKaIM
BblbpaH napameTp «JIMHenHble»). [Ans matematndeckon GyHKLMmM dasbl BN no
BEPTUKANbHOM OCU OTKNAZAbIBAIOTCA rPaAyChl UK PaZiMaHbl.
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DyHKUMIO amnanTyabl MO npymeHsAoT 415 BbiaBAeHWA Npobaem, CBA3aHHbIX C
nepeKpPecTHbIMM NOMEeXamu, 419 BbIABAEHWUA MPUUNH HEIMHENHbIX UCKAKEHWI B
aHa/I0roBbIX CUTHANAX, BbI3BaHHbIX HEJIMHENHOCTBIO YCUMTENEN, 3 TaKKe ANd
HaCTPOMKM aHaNoroBbiX GUALTPOB.

OTtobpaxkeHune curHana bMNo

1 HaxmuTe nporpammHyto KHonky "MoKasaTb mart." 1 NoBepHWTE pPy4Ky BBOAA, YTOObI
BbIOPaTb MaTeMATUUECKYIO GYHKLMIO, KOTOPYIO HEOBXOAMMO BbIBECTU Ha AWUCTAEN.
3aTem HaXXMuTe pydKy BBOAA UM CHOBA HaXKMMTE NPOrPamMmHyto KHomnky "MokasaTb
mar.", ytTobbl BbIBECTW Ha AMCTIEN BbIOPAHHYIO MaTEMATUYECKYHO QYHKLMIO.

2 Haxkmute KHonky [Math] Matematuka. 3aTem HaxKMUTe NPOrPaMMHYO0 KHOMKY
Mokas.mart.d. 1 BbIbepuTe HYXKHYIO MaTeMaTUUecKyto QYHKLUMIO. 3aTemM HaxkMuTe
nporpaMmHyto KHonky Onepartop 1 Bbibepute BA® (amnautyga) nnn BN (pasa).

UcTouHUK 1 — BbIGOP MCTOYHMKA ANA GyHKLUMM BN,

DOunana3oH/LUeHTp nav Hau. yactota/KoHeu. 4acT. — C NOMOLLbI0 STUX
NMPOrpamMmMHbIX KHOMOK MOYHO YCTaHOBUTb AMana3oH oTobpaykaemMblx 4acToT.
HakMmarTe nporpaMmHble KHOMKK, YTODbI MEPEKIOUYUTLCA MEXKIY CeayoWmmMmm
napamm napameTpos:

AvnanasoH/LeHTp — IManasoH no3Bo/AeT yCTaHOBUTb AMana3oH 4acTorT,
KOTOPbIN ByAeT oTobpaXkaTbCa NO BCEM WMPUHE ancnaes. YTobbl NoNy4nThb
UeHy AeNeHus WKanbl, cnefyeT pasaenuTb 3HadeHne amanasoHa Ha 10. LieHTp
NO3BO/IAET yKa3aTb 4acTOTy, OTOOPaXKaeMyto BAO/b LEHTPaIbHOWM
BEPTMKAZIbHOW IMHUM KOOPAMHATHOMN CETKM anchaes.

Hau. I-IaCTOTa/I‘(OHe‘I. yacr. — Hau. yacroTa yKasaHue 4acToTbl B NeBOol YacTn
aucnnen. KoHeu. yacT. No3BO/1AET YKa3aTb YacToTy B I'IpaBOVI 4YacThn amcnnea.

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

Don. BM® — oTo6pakeHne meHto «JJon. HacTpolkK BN P».

3 HaxkmuTe nporpammHyto KHonky gon. BN®, 4yTobbl BONTM B MEHIO A0MNONHUTEbHbIX
HacTpoek bMo.
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OKHO — BbIGOp OKHa A1a oTobpakeHnsa BXOAHOro curHana dyHkumm bNo.

X3HHUHT — OKHO AnAa npoBegeHnAa TOYHbIX VI3N\epeHVIlZ YaCTOTbl NN
pasaeneHna Apyx 6113K0 PacCno/1I0KEeHHbIX YaCTOT.

OKHO C NI0CKOI BEPLUMHOMN — OKHO /119 TOYHbIX U3MEPEHWUA aMNANTYAbl
MUKOBbIX 3HAYEHWI YacTOTbI.

MpAMOYronbHOe — OKHO C XOPOLLIMM YaCTOTHbIM Pa3peLleHnem 1 BbICOKOM
TOYHOCTbIO U3MEPEHMUSA aMMINTYbl, HO €ro caeayeT UCNOb30BaTh TOAbKO Npw
OTCYTCTBMM yTeyeK. [PUMEHAETCA K TaKMM CUTHaNaM, KaK NceBaoCc/ydaliHbii
LIYM, UMMY/bCbl, CUHYCOMAAbHbIE NAaYKM 1 3aTyXatolme CUHYCOnaanbHble
KonebaHumsa.

BA13KM3H Xappuc — 3T0 OKHO aeT MeHbLIee BpeMeHHOe paspelleHmne no
CPABHEHMIO C NMPAMOYTO/IbHbIM OKHOM, OZIHAKO MOBbILAET BO3MOXHOCTb
0b6HapyKeHUA MeKMX MMNYNbCOB Baroaapa 6oee HU3KUM BOKOBbLIM
nenecTkam.

EAMHULbI M3MepeHUA No BePTUKANbHOM ocu — 15 yHKUMKM amnanTyabl BMN®
MOXHO BbibpaTh Aeuunbennbl niv CpegHeKkBagpaTudeckue B. 1a dyHKUMM Gasbl
BMN® moxHO BbibpaTh MPagycbl My PapguaHbi.

Ons peryanpoBKM cMelleHns U macluTaba curHana bMN® no septmkanm
MCMO/Ib3yTe MYNbTUMNIEKCMPOBAHHbIE PYYKM Bbille U HUXKe KHomnKku [Math]
MaTtematuka.

CpabatbiBaHue BIM® — koraga oTobparkaeTcs BpemeHHasn passepTka C
M3MEHEHHbIM MaclITabom, HaXXMWUTe JaHHYIO MPOrPaMMHYIO KHOMKY, YTOObI
BbIOPaTH CreayoLee:

Be3 cpabaTbiBaHUA — B BLINOAHAETCA HAa MCXOAHOM CUrHase B BEPXHEM
oKkHe "OcHoBHanA pasBepTKa'.

CpabarbiBaHMe no macwtaby — BN BbINoHAETCA Ha UCXOAHOM CUTHase B
HUXHem okHe "MacwTab".
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ABTOHacTpoOIiKa, BMN® — N03B0/SET YCTAHOBWTL TakKMe 3HAYEHUA NapameTpos
«[AnanasoH» u «LleHTp», Npu KoTopbIx obecneynsaeTca oTobpaskeHue Bcero
MMEIOLLErocs cnexkTpa. MakcrmanbHO BO3MOXKHaA YacToTa pagHa noiosnHe
4acToTbl AMCKPETM3aumm BIP, KoTopas 3aBUCUT OT YCTaHOBKM Ko3bdMLUMeHTa
pa3sepTku (Bpems/aeneHne). PaspelieHne bINP — 370 COOTHOLLEHNE MeXKay
4acTOTOW AMCKPETU3aLIMK 1 uncnom Todek dyHKummn BMNP (fs/N). Tekywee

paspeleHune BN otobpaskaeTca Haj NPOrPAaMMHbIMM KHOMKaMM.

OcobeHHOCTU perynMpoBKM macwitaba u cmeleHus

Ecnu napameTpbl macwtaba v cmelleHus BIP He ycTaHaBANBAKOTCA BPYUHYHO, TO NpU
NMOBOPOTE PYUYKM PETYIMPOBKM KOIDOULMEHTA PAa3BEPTKM NPOUCXOAUT aBTOMATUYECKOE
M3MeHEeHMe YaCTOTHOrO AMana3oHa U LeHTPabHOW YacToTbl, YTO6bI 0becneymnTb
oNTUMasbHOe 0TOBPaXKeHWE MOMHOTO CMEKTPA.

Ecnm macwtab U cmeleHMe YCTaHaBAIMBAOTCA BPYYHYHO, TO MOBOPOT PYYKM
perynMpoBKn KoappuumeHTa pa3BepTKU He M3MEHAET HACTPOMKM YaCTOTHOIO
[AManasoHa 1 LeHTpasbHOM YacToTbl, YTo obecneunsaeT bonee geTanbHoe
oTobparkeHue B 061acTh onpeseneHHoM YacToTbl.

Hakatne nporpammHoi KHonku bINd ABTOHaACTPOMKa NO3BOAET aBTOMATUYECKM
perynMpoBaTtb MaclwTab cMrHana; Nnpy 3TomM 3HaYeHMA YacTOTHOro AnanasoHa u
LEeHTPaNIbHOM YacTOTbl aBTOMATUYECKU U3MEHAIOTCA B COOTBETCTBUM C YCTAHOBAEHHbBIM
K03hPMLMEHTOM pPa3BEPTKMU.

4 [1ns BbINONHEHMA MU3MEPEHUI C MOMOLLBIO KYPCOPOB HaXKmMmTe KHOMKy [Cursors]
Kypcopbl 11 ycTaHOBWTE 1A NPOrPaMMHOM KHOMKM UCTOYHUK 3HayeHne Mart.N.

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

5 /115 BbINONHEHWA APYTUX U3MEPEHUNI HaxkmuTe KHonKy [Meas] UsmepeHus 1
YyCTaHOBMUTE A/1A NPOrpammMHOM KHOMKN UCTOYHUK 3HayeHMe Mar.N.

Ha rpaduke curHana bINP MOXKHO BbINOAHATL M3MEPEHMA NONHOM aMNAUTY b,
MaKCMMaNbHOTO, MUHMMANbHOTO M CpeaHero sHayeHus B Aeumbenax. TakKe MOXKHO
HaWTV 3Ha4YeHMe YacTOTbl NPW NEPBOM MOABAEHUM MaKCUMyMa CUTHaNa C MOMOLLbIO
M3MepeHMs 3Ha4YeHUs X B MaKc. Touke Y.
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Cneaytoumin cnekTp GyHKUMM amnanTyabl BN 6bin nosyyeH nyTem NoAKAYEHUS
CUTHana npamoyroabHoin dopmbl 2,5 B, 100 Ky, K KaHany 1. YcTaHOBMTE 3HaYeHue
maclwTaba no ropnsoHTann 50 MKc/aen., 4yBCTBUTENLHOCTH MO BepTukanu 1 B/aen.,
eanHuu/nen. 20 BB, cmeueHmsa -40,0 aBB, ueHTpanbHOM YacToTbl 500 KU, AnanasoHa
yactoT 1 Ml M OKHO X3HHWHTa.

ABTO
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Cm. TakKe o “Tlouck NnKoB dyHKUMKM BMD" Ha cTpaHuue 101
e “PekomeHpgaumnu no nsmepenuam FFT" Ha cTpaHumue 102
e “EanHuupl namepenua yHKumm BMO" Ha cTpaHmue 104
¢ “3HayeHune NOCTOAHHOM cocTaBAALLEeN Npu BbluncaeHmn FFT" Ha cTpaHuue 104
¢ “JIOXKHble YaCTOTHbIE COCTaBAAIOLLINE N HAIOXKeHUe cneKTpoB" Ha cTpaHuue 104
e “[NpocaumBaHme cneKTpaibHbIX cCOCTaBAAOWMX" Ha cTpaHuue 106

e “EQMHULBI U3MEPEHMS 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 dyHKLUMU \ (KBaApPaTHBIN 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 Tlpumep Ax+B

C nomoLLblo NporpammHolt KHomnku Yeunenme (A) sbibepuTe yeuneHue.
C nomolLblo NporpammHoit KHonki CmeweHue (B) Bbibepute cmelleHme.

OTnmume dyHKUMM AX + B OT GYHKLMM MaTeMaTMUYECKON BU3Yan3aLIMM C yBENNYEHUEM
COCTOMWT B TOM, YTO 3Ha4YeHMe BbIxoAa byAeT OTIMYaTbCA OT 3HAYeHMA BXOa.

Cm. Takxke ¢ “YBenuueHue" Ha cTpaHuLe 128

KBagpat

CDyHKLLl/IH KBa4paTHOIo KOPHA NMNO3BOJIAET BbIYMUC/INTL MO TOYKAM KBa,ﬂ,paTHblﬁ KOpeHb
Bb|6paHHOFO MCTOYHUKA M BbIBECTN PE3YNbTAT.

Ha)kmunte nporpaMmHyto KHONKY UCTOUHMUK, YTOObI Bbl6paTb NCTOYHWUK CHUTHANa.

Cm. Takke o “KBagpaTHbli KopeHb" Ha cTpaHumue 120

ADCONOTHOE 3HaYeHue

cDyHKlJ,l/Iﬂ abCcoNtOTHOro 3HaYeHMA U3MeHAET oTpuuaTenbHble 3Ha4eHNA Ha BXo4e Ha
NONOXUTE/IbHblE U 0To6pa>KaeT I'IOJ'IyHVIBLLIMl:ICﬂ CUTrHan.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

MonH amn(=)

Monx

Puc. 13 Mpumep abcoNtOTHOIO 3HAYEHUSA

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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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

Puc. 14 Tlpvmep HaTypasbHOro forapndma

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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CurHanbl MaTemaTyeckmnx dyHkumin 5

MonH amn(=)

Monx

Puc. 15 [pumep aKcnoHeHTbl ocHoBaHMA 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.
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126

CUrHanbl MaTemaTUYeCKMX QYHKLMIA

®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
NPONYyCKaHuA.

OTHOLeHMe YacToTbl HallkBMCTa BXOAHOIO CUTrHaNa K Bbl6paHH0171 yacrote cpesa -3 gb
onpeaenAaeT YACNO0 ToYeK, AOCTYNHbIX ANA BbIBOAA, U B HEKOTOPbIX C/y4aAaX Ha KpMBOﬁ
BbIXO4a TOYKN OTCYTCTBYIOT.

Puc. 16 Mpumep PuabTpa HU3KUX YacToT

pre,ﬂ,HeHHOG 3Ha4vYeHne

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

B KauecTBe CMrHana-MCTOYHMKA MOXKET MCMOMb30BaThCA 060 aHaNoroBbIn BXO/HOWM
KaHan nan ognH 13 yKa3aHHbIX paHee CMITHa/10B MaTeMaTU4eCKnX d)yHKLI,l/IVI.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

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 cTpaHumue 240

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 “Makcumym/MuHUMym" Ha cTpaHuue 129

e “MonHan amnautyga" Ha cTpaHuue 129

e “YaepyKaHue MakcMmanbHOro/MMHMMaAbHOTO 3HadeHna" Ha cTpaHmue 130
e “OTkNnoHeHue nsmepeHua" Ha ctpaHuue 130

e “IpaduK CMHXPOHM3ALMN NOTUYECKOM WNHbBI" Ha cTpaHuue 131

e “I'paduK COCTOAHMA NOTUYECKON WKNHbI" Ha cTpaHuMue 132

YBennyernue

MaTemaTtnyeckas GyHKUMA yBEANYEHUS NO3BOIAET 0TOOPaXKaTb MUMEIOLWMNCA MCTOUYHMK
BXO/a C PasHbIMM NapameTpamu no BepTukanu ana obecneveHma 6onee nogpobHoro
BMAA MO BEPTUKANN.
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CurHanbl MaTemaTyeckmnx dyHkumin 5

MonH amn(=)

Monx

Puc. 17 T[pumep ysennyeHma

Cm. TakKe o “Ax+ B" Ha cTpaHuue 121

Makcnumym/MuHUMmym

OnepaTtop «MaKCMMymM» CXO€eH C ONepaTopom «Yaep:K. MaKkc.» 6e3 yaepKaHus.
MaKcrMManbHble 3HaYeHUA No BEPTUKAM, NONYYEHHbIE 3a KaXKablli neprog no
rOPU30HTAM, UCMO/B3YIOTCA A1A NOCTPOEHNA CUrHaNa.

OnepaTop « MMHUMYM» CXOZEH C ONepaTopom «YAepsK. MUH.» Be3 yaepskaHus.
MUHMMaNbHbIe 3HaYeHMA NO BEPTUKAAN, NONYYEHHbIE 33 KaXAbl Nneproa no
rOpM30oHTaAN, UCMONB3YIOTCA 413 NOCTPOEHMA CUTHANA.

[MonHaA amnanTyda

Onepatop «MoH. aMMNJ1.» MOXHO NPeACcTaBWTb Kak PasHOCTb onepaTopa « MaKcumym»
1 onepaTtopa « MUHUMYM». 3a KaKablli MepPUo No ropM3oHTaAN NOJTyYEHHbIe

MWHMMa bHbIE 3HAaYEHMA N0 BEPTUKANW BbIYMTAIOTCA M3 MaKCMMasIbHbIX 3HAYEHWI No
BEPTUKANM A9 NOCTPOEHMSA CUTHANA.
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

ygepmaHme I\/\aI-(CI/II\/\aJ'IbHOFO/Ml/IHI/lI\/\a/'IbHOFO 3Ha4YeHunA

Onepatop "Yaep:K. makc." perncTprpyeT MakCHmMmanbHble 3Ha4YeHUA No BEPTUKAW,
NoJly4YeHHbIE 33 KaKabl1 NepMos No ropM30OHTaAMN 33 HECKObKO NpoLeayp aHanusa, u
MCNONb3YET 3TW 3HAYEHUA ANA NOCTPOEHMA CUTHaNa.

Onepatop "Yaep:K. MUH." AenaeT To Ke camoe, HO A48 MUHUMAbHbIX 3HAYEH U No
BEPTUKANM.

Ec/iiv 3TOT onepaTtop He 1cnosb3yeTtca B 06/1aCTV aHaAM3a YacToT, AaHHble GYHKLUK
4acTo MUCMONb3YIOTCA Kak "Makc. ormbatowan" n "MuH. ormbatowas".

Ha)KMWTe nporpammHyto KHoMKy COpoc cyeTumKa, YyTobbl yaannTb AaHHbIE O
KonnyecTse 06paboTaHHbIX CUTHA/OB.

OTK/NIOHEHWE N3IMepPeHNA

C NOMOLLbIO MaTEMATMYECKON QYHKLMM OTKJAOHEHNA M3MepeHMa oTobparkatoTca
3HaAYeHMA U3MepeHMsA CUrHana (Ha OCHOBE 3HaYeHMI MOPOroB N3MEPEHMS) NP
NMPOXOXKAEHMM CUTHANA MO Ancnaeto. 1A KaxKAoro LUMKAa NPpoBOAUTCA U3MepPeHMNe, u
€ro 3Ha4yeHune oTobparkaeTca Ha Aucnnee.

ABTD NeE 1

wﬂﬂwm P

CMELLLEHH
cTouHME 1

1

Puc. 18 [pvmep OTKNOHEHMA N3MEpPEHUA
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CUrHanbl MaTeMaTUYECKUX GYHKLMIA

HaxmuTe nporpammHyto KHomnky M3mepeHue, 4Tobbl BbibpaTh A0baBAeHHOE paHee
M3MepeHmue, OTKNOHEHME KOTOPOro TpebyeTtca NpocMoTpeTb. MoXHO 0TobpasmTb
3HaYeHMA OTKNOHEHWI N8 CAeayoWMX U3MEePEeHuit:

YcpeaHeHHoe

CpeaHeKBaapaTUYECKMM — NepeMeHHbI TOK
KoadduumeHT

Mepunog,

YacToTa

+0/IMTENBHOCTb

-0/INTENbHOCTb

+Pabounit uykn

-Paboynit umkn

Bpema HapacTaHuA

Bpema cnaga

5

C nomMoLLbIO MPOrpammHON KHoMKK Moporun sBoanTe B MeHto «Ilopor namepeHua». Cm.
“Moporun nsmepeHnin" Ha cTpaHuLe 288.

Ecnum Ana 4yacTm curHana He yaaeTca BbINONHUTL U3MePEHMe, Ha BbiBoAE GYHKUMM Ha
y4acTKe OTKNOHeHMs ByaeT oTobparkaTbca NycToe NpocTpaHcTBo (0603HavatoLLee
OTCYTCTBME 3HaYeHWA), NOKa He YAACTCA BbINOAHUTL U3MEPEHME.

padMK CUHXPOHM3ALMN NOTUYECKON LNHbI

C NOMOLLbIO GYHKLMM CUHXPOHM3ALMM IOTMYECKOM LUMHBI B TabanLe oTobparkatoTcs

3HaYeHMA AaHHbIX LWWHbI B BUAE aHa0roBoro curHana (nogobHo npeobpasosaHuio
D/A). Bo Bpema nepexoza 3Ha4eHUA LWKHbI BbIXOAOM GYHKLMKM ByaeT ABNATbCA
nocnenHee cTabuibHOE COCTOSHME LWMHBI.
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5 CurHanbl matemaTmyeckmnx GpyHKLMMA

ABTO Fat B1

Hroru

En.unzm
BoneTel

Puc. 19 pumep rpadmka CMHXPOHM3ALUM JIOFUYECKOW LMHbI

C nomoLwbto I'IpOI'paN\MHOVI KHOMKM EAMHULbI M3MepeHMﬂ/KOA YKaXXuTe aHaaorosoe
3Ha4YeHne, aKBNBA/IEHTHOE KaXXA0MYy NPpUpalleHnto 3Ha4YeHNA AaHHbIX WKWHbI.

C nomoubto I'IpOI'paMMHOlZ KHOMKM CmeLweHune 0 yKaxK1Te aHa10roBoe 3Ha4YeHme,
3KBMBaJZIEHTHOE Hy/N1eBOMY 3Ha4YeHUIO WNHbI AaHHbIX.

C NOMOLLbIO MPOTPAaMMHON KHOMKN EAMHULbI U3MEPEHUA YKAXKUTE TUM 3HAYEHWUI,
KOTOpble NPeacTaBAAOT AaHHble WWHbI (BOAbTbI, aMmnepb! U T. A.).

Cm. Takke  * “TpaduK COCTOAHUSA OTMYECKON WNHBLI" Ha cTpaHuue 132

FPaduK COCTOAHMNA OTMUYECKOM LLMHbI

C nomolLbto GYHKUMM COCTOAHMA NOTUYECKOW WKHbBI B Tabamue oTobparkatoTca
3HAYEHMA AaHHbIX LKHbI, 0TOBPaHHbIE Ha Kpato TAaKTOBOro CMrHana, B BUAE
aHanorosoro curHana (nogobHo npeobpasosaHuto D/A).
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CurHanbl MaTemaTyeckmnx dyHkumin 5

2.000u: ABTO Fat B1

Puc.20 [pumep rpadumKka COCTOAHUA NOTUYECKOM LUNHBI

C nomoLwbto I'IpOI'paMMHOIZ KHOMKKM TaKTOBBIN CUrHaN Bbl6epl/ITe TaKTOBbIM CUTHA.

C NOMOLLbIO NPOrPaMMHOI KHOMKM OTKNOHEHMUe BbibepuTe GPOHT TaKTOBOrO CUIHana,
KOTOPbIK TpebyeTcs MCNob30BaTh.

C NOMOLLbIO MPOTPAMMHOMN KHOMKK [,0NONHUTENbHAA AMUarpamma OTKPOMTE NOAMEHI0
[O/151 YKa3aHWA aHa/I0roBOro 3Ha4YeHWs, SKBMBAJIEHTHOIO KaxA40oMy NpMpaLLeHnio
3HaYeHMA WKHbI, aHa/I0rOBOrO 3HAYEHMA, SKBMBAIEHTHOTO HYJIEBOMY 3HAYEHMIO LNHbI,
M TWNa 3HaYEeHMI, KOTOPbIE NPeACTasNeHbl AaHHbIMM WWHbI Ha rpaduKe (BO/bTbI,
amnepbl U T. 4.).

CmeLeHe: -100

C nomoLbto I'IpOI'paMMHOVI KHOMKM EAMHULbI M3MepeHMﬂ/KOA YKaXXuTe aHa0rosoe
3Ha4YeHne, aKBNBA/IEHTHOE KaXXA0MYy NpUpalleHnto 3Ha4YeHNA AaHHbIX WKWHbI.

C nomoubto I'IpOI'paMMHOlZ KHOMKM CmeLweHune 0 yKaxK1Te aHa10roBoe 3Ha4YeHme,
3KBMBaJZIeEHTHOE Hy/N1eBOMY 3HaYeHUIO WNHbI AaHHbIX.
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5 CurHansl matematnieckux GyHKLM

C NOMOLLLbIO NPOrPaMMHOI KHOMKM EQUHULBI U3MEPEHUA YKaXKMTe TUM 3HaYEHNH,
KOTOpble NPeACTaBAAOT AaHHbIE WWHbI (BObTbI, amnepbl U T. 4.).

Cm. TakKe ¢ “TpaduK CMHXPOHM3ALMM IOrMYECcKol WnHbIL" Ha cTpaHuue 131
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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
135



6  OnopHble curHanbl

2 B meHo "OnopHbIN curHan" HaxkMmUTe NPOrpammMHyto KHomnKy OTo6pa3uTb 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.

3 HaxXmuTe nporpammHyto KHOmMKy MCTOUHUK 1 C MOMOLLbIO PyYKM BBOAA BbibepuTe
MCXOAHbIN CUTHAA.

4 Haxkmute nporpammHyto KHomnky CoxpaHuTb B R1/R2, uToObl COXPaHWUTL CUTHAs B
dann onopHoro curHana.

OnopHble CUTHaNbl ABNAKOTCA SIHEPrOHE3aBMCUMbIMM — OHM COXPAHAKOTCA AarKe nocne
BbIKIIOYEHUA NUTAHUA NN BbINOTHEHUA HaCTpOl;'IKVI NO YMO/ZI4aHUIO.

Ypanenue ¢paina 1 Haxmute kHonKy [Ref] ONOpH., 4TOBbl BKAOUYNTL OMOPHbIE CUTHASbI.
onopHoro
CUrHana

N

B meHto "OnopHbIA CUrHaN" HaXMUTE NPOrPamMmMHY0 KHOMKY OMOPH. 1 C NOMOLLbHO
py4KM BBOa BbibepuTe HEOHXOANMbIV Galin ONOPHOTO CUTrHaNa.

3 HaxkmuTe nporpammHyto KHomky Yaanutb R1/R2, utobbl yaanuTb Gaita onopHoro
CUrHana.

OnopHble CUrHaAbI MOXKHO Y/AaAUTb, BOCCTAHOBMB 3aBOACKYHO HACTPOMKY MK BbINOAHWB
6e30nacHyo 04NCTRY painos (cm. Maga 20, “CoxpaHeHne/sn. noyta/sbi3os
(HacTpoWKK, aKpaHbl, AaHHbIe),” Ha cTp. 343).

OTobpaXKeHne oNnopPHOro CUrHana

1 Haxmute KHoMKy [Ref] ONOpH., 4TOObLI BKIOUMTb OMOPHbLIE CUTHAbI.

2 B meHto "OnopHbIi curHan" HaxkMmnTe NporpaMmHyto KHOMKY ONOPH. 1 C MOMOLLbIO
py4KM BBOa BbibepunTe HEOHX0ANMbIV Galin ONOPHOTO CUrHaNa.

3 3aTem Ha)KMUTE NPOrpaMMHYto KHOMKY OMOPH. elle pas, YTobbl
BK/IIOUMTH/OTKNOUYNTL OTOBPAKEHME ONOPHOTO CUTHaNa.
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OnopHble curHansl 6

OnopH

CoEwr

WCTouHKE
1

TO/MIbKO OAMH OMOPHBIN CUTHAM MOXKHO 0TOBPa3nTb 0OAHOBPEMEHHO.

OnopHble curHabl Bceraa oTobparkatoTca B BUAE BEKTOPOB (TO eCTb B BUAE NHUIA
MeKy TOYKaMM JaHHbIX CUTHaNa), Takoe M30bpaxKeHne CUrHan0B MOXKET OT/IMYaThCA OT
TOYeYHOro (ecnm aTa onumAa AOCTyNHa Ha ocumanorpade).

Cm. Takke o “OTobparkeHne MHbopmaLmm 06 onopHom curHane" Ha ctpaHumue 138

N3meHeHne macliTtaba 1 NonoxeHnsa OMOPHbIX CUTHa/OB

1 Yb6eauTech, YTO MyJIbTUMIEKCUPOBAHHbIE PYYKM MacliTaba 1 NMOMOKEHWA BbllLe U
HUKe KHomKu [Ref] ONOpH. HacTpoeHb! A1A ONOPHbIX CUTHAMOB.

Ecnu cTpenka cnesa oT KHonku [Ref] ONopH. He ropuT, TO HAaXKMUTE 3Ty KHOTKY.

2 HacrtpoiiTe maclutab onopHOro C1rHaaa ¢ NOMOLLbIO BEPXHEN
MYJIbTUMNIEKCUPOBAHHOM PYYKM.

3 1A HacTPOMKM NONOKEHNA ONOPHOTO CUTHANA MCTIONb3YMTE HUKHIOK
MY/IbTUNIEKCUPOBAHHYIO PYYKY.
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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 cTpaHumue 350.

®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 356.
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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
139



7 Uudposbie KaHanbl

2 MoakntoumTe Kabenb umMdpoBoro NpobHmKa K pasbemy DIGITAL Dn — DO Ha
ocupunnorpade cMmellaHHbIX CMrHanos. Kabenb LMdbpoBoro NnpobHMKa cCHabxeH
Pa3beMOM, M MNOTOMY NMOAKAUMTL €10 MOXKHO TO/IbKO 0AHMM cnocobom. OTKAYaTb
nuTaHme ocumnaorpada He HysKHo.

A Kabenb NnpobHUKa LMPpoBbIX KaHAN0B

C ocumnnorpadom cMellaHHOro CUrHaNa caeayeT NCNOb30BaTb TO/IbKO BXOAALLMIA
B KOMMJIEKT MOCTaBKMW IOrMYECKNI NPOOHUK U Habop npucnocobneHunin Keysight
(cm. pasgen “MpobHUKM 1 npucnocobneHuna" Ha ctpanuue 404).

3 C nomolubto 3axBaTa NPOBHMKOB NOAKOUMTE Kabeslb 3a3eMNEHMSA K Kax oM rpynne
(Moaynto) kKaHanoB. Hannyme 3asemieHns NoBblllaeT YeTKOCTb NOCTYMNatoLWero Ha
ocumnnorpad curHana, Yto obecneynmsaeT TOYHOCTb U3MEPEHMNA.
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Undposble Kanansl 7

Channel
Pod Ground\

Circuit
Ground

4 TloaxntoumnTe 3axBaT K 04HOMY M3 Kabenein NpobHuKa. (A9 ACHOCTM Ha PUCYHKe
OTCYTCTBYIOT Kabenu apyrux npobHMKOB).

b Grabber

5 MoakrntounTe 3aXBaT K y3/y LEenu, KOTOpy HeOBX0AMMO 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 BbINOAHANTE 3TM WarK, NOKa He MOAKAOYUTECH KO BCEM NMPEACTaBASIOUMM UHTEPEC
TOYKaM.
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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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7

LindpoBsbie KaHanbl

Puc.21 Tlpumep. ABTomacwTabmpoBaHmne LMPpPOBbIX KaHaNoB (TONbKO ANa moaenei
MSO)

OTO6pa3ﬂTCﬂ BCe Ll,l/l(i)pOBbIe KaHa/bl C aKTMBHbIM CUIHaNOM. Bce Ll,l/l(i)pOBble KaHasbl, Ha
KOTOPbIX OTCYTCTBYET aKTMBHbIN CUTrHanN, 6y,£|,yT BbIK/TKOYEHbI.

e [1na oTmeHbl 3¢pdeKTOB aBTOMacWTabmMpoBaHuMs nepes HaxkaTuem Atobon Apyroi
KHOMKM Ha)KMWUTE NPOrpammHyto KHOMKY OTMeHUTb ABTOMacLITab.

3710 ynobHo B TOM cayyae, Koraa KHonka [Auto Scale] ABTomacwitab Haxkata ciyyainHo
MW HAaCTPOWKM, BbIBPaHHbIE C MOMOLLLbIO aBTOMAaCWTabupoBaHua, He noaxoanT. Mpu
3TOM ocumMANorpad BEPHETCA K NPEXKHUM HacTpolikam. Cm. TakxKe: “MpuHLmMn AencTeumA
aBTomacwTabuposaHma" Ha cTpaHuue 39.

[ns Bo3spata Npnbopa K 3aBOACKMM HAaCTPOMKaM MO YMONYAHMIO HAXKMUTE KHOMKY
[Default Setup] (Hactp.no ymonuyaHuio).

MHTepnpeTaums cMrHana Ha UMppoBomM aucniee

144

Ha npuBeAeHHOM HUKEe PUCYHKe MOKa3aH TUMMYHbIA AUCNeN, 0TobpaskatoLLmi
undposble KaHabI.
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Bpemsi/  Bpewms Pexum 3anycka Tun
AerneHve 3afepXKn UM COCTOsHWE  3anycka U
. \ 3anycka NCTOHMHUK
I}

AETO Pat” B1

Mraru

WaoeHTndukaTopsl
LMpoBbLIX
KaHanos
MHugukaTopbl
-aKTUBHOCTU

/ L

Pasvep  BkntoueHue/  BknoyeHue/ KHonka meHto
curHana  BbIKMOYEHNE  BbIKMOYEHME "Mopor"
OTOENbHbIX rpynn
KaHarnos KaHarnos

MHamKkatop  Ecnu BKAtOYEH KakoM-1nbo UMPpoBOM KaHas, B CTPOKE COCTOAHMUA BHU3Y 3KpaHa byaeT
aKTMBHOCTM  MOKasaH MHAMKATOP aKTUBHOCTU. LIMdPOBOI KaHan MOKET HaXOAUTLCA B MOCTOAHHO

BbICOKOM (-), MOCTOAHHO HU3KOM (m) MM NEPEKNOYAEMOM IOTMYECKOM COCTOAHUN (1 ).

3ameHeHMe pazmepa oTobparkeHuns uMdpPOBbIX KAHANOB

1 HaxmuTte kKHoMKy [Digital] Lludpos.

2 HaxXmuTe NporpammHyto KHomKy pasmepa (. 1 ﬂ), 4TOObI BbIBPATL PEXMM
oTobparkeHns LMGPOBbLIX KaHaN0B.

MapameTp pasmepa NO3BOASET YBEANYMBATL A1 YA40OCTBA NPOCMOTPaA pasmep
UMbPOBbIX OCLMANOTPAMM MO BEPTUKANMN UMK CHUMATD UX.
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LindpoBsbie KaHanbl

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

YCTaHOBAEHHbIN MOPOr NPUMEHAETCA KO BCEM KaHanam BbibpaHHoM rpynnbl D15 - D8
nnn D7 - DO. Mpu KenaHnn ANs Kaxkaon n3 AByX rpynn KaHa/oB MOXHO YCTaHOBUTb
pa3Hble NOPOroBble 3HaYeHMA.

3HayeHun, NpesbllWatoLLMe YyCTaHOBAEHHbIM MOPOrT, ABAAIOTCA BbICOKMMM (1), a He
OOCTUTHYBLLIME YCTAHOBAEHHOrO nopora — HU3Kkumu (0).

Ecnun nporpammHan kHorka Moporu yctaHos/eHa B nosioxkeHue Nonb3osartens,
HaXXMWUTe NPOrpPamMMHYI0 KHOMKY Monb3oBaTenb A1 HYXKHOW TPYNMbl KaHaN0B, 3aTeM
NMOBEPHUTE PYYKYy BBOLA, YTOObLI YCTaHOBWTL NOMMYECKMiA Nopor. Jaa Kaxaow rpynnsbl
KaHan0B MMeeTcA cBoA KHOMKa Monb3oBaTenb.

N3meHeHMe NoNoKeHNA LI,VICI)pOBOI'O KaHa/la

1 y6ELI,VIT€Cb, YTO MY/IbTUNNEKCUNPOBAHHbIE PYYKU macwTaba v NoNoXKeHMA BbilLE U
HWXXEe KHOMKW HaCTpOeHbl ANA LI,VId)pOBbIX KaHanos.

Ecnu cTpeska cnesa oT kHonkK [Digital] LludpoB.. He ropnT, TO HAaXKMUTE 3Ty KHOMKY.

2 BbibepuTe KaHan C NOMOLLbIO MYAbTUMNEKCUPOBAHHOM PydKM BbibOpa.

BbIBpaHHbI CUIrHaN NOACBEUYNBACTCA KPACHbIM.

3 lNepemecTuTe BbIOPAHHBIN CUrHAM C MOMOLLBIO MYbTUMNIEKCMPOBAHHOM PYYKM
MONOXKEHMS.

Ecnv oAMH cUrHan KaHana NnomeLlaeTcs NoBepx APYroro, To 3HaYeHne nHAMKaTopa
Ha N1eBOM GpPOHTE OCLMANOrPaMMbl M3MeHMTCs ¢ Dnn (rae nn — 370 HOMep KaHana 13
OAHOM nnn AByx undp) Ha D*. 3Hak "*" 03HaYaeT B3aMMHOE Ha/NIOKEHNE HECKOIbKMX
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 WNHY. YTOObLI ee BKAOUYNTL, MOBEPHUTE U HAKMUTE PYYKY BBOAA MU
HaKMWUTE NporpammHyto KHonky WnHa 1/lWLuKHa 2.

C nomolubto NnporpammHoi kHonku KaHan 1 pyykn BBoAa BbiIbUpaiTe oTaeNbHble
KaHasbl, YTOObI BKAOYWUTL UX B LUMHY. BbIBOP KaHan0B MOXHO OCYLLECTBAATD,
MOBOPaYMBan M HaXKMMan Py4YKy BBOAA MAM HAXKMMaA NMPOrPaMMHYIO KHOMKY. Kpome
TOro, Ytobbl 106aBUTH B KaXKAYHO WWHY UAM UCKAOUYUTL M3 Hee rpynny U3 BOCbMM
KaHa/i0B, MOMKHO TaKKe HaaTb MporpaMmHble KHOMKK BbibpaTb/OTmeH. BbiGop
D15-D8 v BbibpaTb/OTMmeH. Bbi6op D7-DO.

Menw "Lindipoean wuHa" D15 - -- 1ttt 1111 po |1

LWkHa i . OtmeH. BRIBiOp OCHOEAHKE

t Llnnal 1 ] 07 - D0 Hesx

Ecnum ancnneit WnHbl abCoNOTHO NYCT, NONHOCTLIO 6eNbIM 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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ABTO Pat B1

Kroru

3HaYeHUA WKHbI MOTYT 0TOBPaKaTLCA B LECTHAALATEPUYHOM UAM ABONYHOM dopmaTe.

McnonbsoBaHMe  CuuTbiBaHMeE 3HaYEHMA LUdPOBON LMHBI B N106OM TOYKE C MOMOLLbIO KyPCOPOB
KYPCOPOB ANA 1 BynioyuTe Kypcops! (Haxas KHomKy [Cursors] Kypcopbl Ha 1LEeBoi naHenn).
CYNTBIBAHUA

3HAYEHWH Wiyl 2 HaXKmKUTe NPOrpamMmHyto KHOMKY PEMM Kypcopos v USMEHUTE PEXUM Ha

LecTHaguaTepuuHbIA UV [ BOMYHBIN.

3 HaxmuTe NnporpammHyto KHOMKy UCTOUHMK 1 BbIOepuTe 3HadveHne WnHa 1 nan
WuHa 2.

4 C nomoulbto pyYyKkM BBOAA M NPOrpammMHbIX KHOMok X1 1 X2 nomecTnte Kypcopbl B
TOYKaX, B KOTOPbIX HEOHXOAMMO CYUMTATb 3HAYEHUA WNHBI.
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7 Uudposbie KaHanbl

AsTo Pat B1

Kypcop X1
Kypcop X2 ——
3HaveHns ——
LUMHBbI
cTouHKE | EnuHMuE
WuHal -
YcTaHoBKa Ang pexvma Bbi6op B kayecTBe UCTOYHUKA 3HaveHus WnHbI
KypcopoB 3HayeHus "[BoNYHbIN" WKWHbI 1 UNK WKWHbI 2 B MeCTax KypCcopoB,
unun "lLlectHaguaTtepnyHbin” rnoKasaHHbIX 340ecCb

OTobparkeHne  3HauYeHUs WKH TaKKe 0TobparKatoTca NP UCNOAb30BaHNM GYHKLIMM 3aMycKa no
3HaYeHWn WuH  WwabnoHy. HaxkmuTe KHoNKy [Pattern] LLa6noH Ha nnLLeBOM naHenun, YTobbl OTKPbLITb
npuM  MeHto "3anyck no wabnoHy", M 3HaYeHMs WKHbI 0TOOpPaA3ATCA cnpasa Hag,
MCMONb30BaHMM  MPOrPaMMHbBIMUK KHOMKaMMU.

3anycka no

WaBNOHY Ecam HeBO3MOXKHO 0TO6Pa3nTb 3HAYEHMA WKHBI B WeCTHaauaTepmyHom dopmare,

BMECTO Hero otobpasutca 3Hak gosnapa (S). 3To NPoUCXOAMT, Koraa B OnucaHum
~n

WwabnoHa 0A4HO UM HECKOBKO "HBe3pasinyHbIX COCTOAHMI" (X) CKOMBUHMPOBaHbI C
HU3KUM (0) 1 BbICOKMM (1) NOTMYECKMMM YPOBHAMM MM KOTAA B HETO BK/IKOYEH

WHAMKaTOP nepexosa - nepeaxni ¢poHT (£ ) nav 3aaHuit dpont (Y). Baiit, coctoawmii
TONbKO M3 He3pasnnYHbIX COCTOAHKM (X), 0TOBPa3UTCA B LIMHE KaKk BespasimyHoe
coctosiHume (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 cBeAeHMsA O 3anycke no wabnoHy cm. B pasaene “3anyck no
WwabnoHy" Ha cTpaHuue 187.

YeTKoCTb cMrHana umdpoBOro KaHana: MMNeaaHc 1 3a3emaeHne
NPOOHMKa

Mcnonb3ys ocumnnorpad CMewaHHOro CMrHana MOXHO CTOIKHYTLCA € Nnpobaemamu,
CBA3aHHbIMM C M3MepeHnem npobHuKkamu. CyLLecTByeT [Be KaTeropum Takux npobaem.
370 Harpyska npobHMKa 1 3a3emieHne NPpobHUKa. Kak npasuao, npobemsl, CBA3aHHbIE
C HarpysKom NpobHUKa, BAUAIOT Ha TECTUPYEMOE YCTPOMCTBO, TOrAa Kak npobaemsl ero
333eM/IEHMS — Ha TOYHOCTb A@HHbIX, NONy4aeMblX CPEACTBOM M3MepeHus. KOHCTPYKLMSA
NPOBHMKOB CBOAMT NEPBYI0 K MUHUMYMY, TOTa KaK BTOPYIO HEC/NIOMKHO PaspeLlnTs,
OO/HKHBIM 0B6Pa30M BbINOJHASA NMPOLEAYPbl U3MEPEHNS.
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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 SkBMBaANIEHTHAA CXeMa A1 NOCTOAHHOIO TOKA M HU3KOYACTOTHOIO NPOobHMKa
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250 Q 75 pF

=

—_— 1pF 100 k& 150 Q

v

Puc. 23 DKBMBA/IEHTHas CXeMa [4J151 BbICOKOYACTOTHOrO NPO6HMKa

Ha 3Tux ABYX pUCYHKax NpeCcTaB/eHbl pacyeTHble CXeMbl UMNeaaHca A8 AaHHbIX
mogaenein. CpaBHMBAA ABE 3TW CXEMbI, MOXHO 3aMETUTb, YTO M NOC/NeA0BaTebHOE
COMPOTUBAEHME HAKOHEYHMKA, M XapaKTePHbIV nMneZaHc Kabena 3Ha4YnuTebHO
YBE/IMYMBAIOT BXOAHOM MMNeAaHc. MNapasnTHan eMKOCTb HaKOHEYHMKA, KaK MpaBuio,
HeBbicoKas (1 nd) ycTaHaBAMBAET Ha AMarpamme UMNeaaHca KOHEYHYH TOYRY
npepbiBaHus.
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100k -
10k A High
Frequency
o Model
(3]
c 1k +
(1]
T
o
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= 100 Model
10 +
1 + + + + +

10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz

Frequency

Puc. 24 3aBMCMMOCTb MMMEZAHCa OT YacTOTbl A1 CXeM Lienun NpobHMKoB 06omx mo-
aenem

Nornyeckne nNpobHUKM NPeaCcTaBAEHbl NOKa3aHHbIM Bbille rpadMKOM BbICOKOYACTOTHOM
moaenu. OHu paspaboTaHbl C Lesblo obecneyeHna HanbobLEero BO3MOMKHOI
noc/Nef0BaTe/IbHOro CONPOTUBIEHMS HAKOHEYHMKA. Mapa3nTHan eMKOCTb Ha 3eMJII0
CBOAMTCA K MMHUMYMY 3a CHeT 0COB0M KOHCTPYKLIMM y3/1a HaKOHEeYHNKa NpobHMKa. Mpw
BbICOKMX YacTOTax 3TO obecneymBaeT MakCMMasbHbIM BXOAHOM MMNeaaHc.

3azemneHune NpobHMKa

3azemneHne NpobHMKa — 3TO NyTb BO3BPATa TOKA OT NPOBHMKA K UCTOUHMKY, UMEIOLLMIA
Manblit umneaaHc. Mpu BbICOKMX YacTOTax yBeMYeHMe NPOTANKEHHOCTM 3TOMO NyTH
CO34aeT BbICOKOE CMHba3Hoe HanpsaKeHue Ha Bxode NpobHuka. CornacHo
npueBeaeHHOMY Aanee ypaBHeHWo, CO34aHHoe HanpakeHme paboTaeT, Kak ecau bbl
3TOT NyTb BbIA UHAYKTOPOM.
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di

VzLdt

CneacteMem NoBbIWEeHUsA MHAYKLUMM 3a3emaenmns (L), cuabl Toka (di) nnm cokpatleHmns
BpemeHu nepedaum (dt) ctaHeT nosbilieHWe HanpsxeHus (B). Korga yposeHb 3Toro
HaMpPAKeHMs NPEBbICUT NOPOroBOe HanpAXKeHWe, 3aj4aHHoe Ana ocumnnorpada, sTo
NPUBEAET K MNOABJEHMIO TOMHbIX AaHHbIX U3MEPEHMS.

Mpyu COBMECTHOM MCNO/1b30BAHUMN OAHOTO 333€M/IEHUS HECKObKMMU NMPOBHMKAMM
BO3BPAT BCErO TOKa, MPOXOAALLErO MO NPOOGHUKAM, BbIHYXKAEHHO MPOUCXOAMUT MO
eaMHOMY NYTU MHAYKLUMKM TOro NpobHMKa, 3a3eMIeHne KOTOPOro Ucnonb3yeTcs. B
pe3yabTaTe (CM. ypaBHEHMe Bbile) ckMna ToKa (di) Bo3pacTaeT, n B 3aBUCMMOCTHM OT
BpemMeHM nepesaum (dt) cMHGasHoe HanpsXKeHNe MOXKET BO3PACTU 10 YPOBHS,
BbI3bIBAOLLErO GOPMUPOBAHME NIOKHbBIX AAHHbIX.

Probe 1 <t Zin ()
i1
L (GND) l
Probe — Vn (Common Mode)
Ground 47 /ZS\ liHig¥in< I
i2+in
Probe 2 <t Zin ( )
in
Probe N <t Zin ( )

Puc. 25 Cxema popmumpoBaHMA cMHDA3HOIO BXOAHOIO HanpsKeHUs
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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.
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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
peXMM. Pexxnm 3amnycka MOXKHO BbibpaTh, Haxas Knasuwy [Mode/Coupling], a 3atem
byHKUMOHaNbHYto Knasnwy Mode.

Kpome Toro, Ans Ka)kaoro KaHana-ucTovHMKa cnesyeT 3a4aTb COOTBETCTBYIOLLMIA
MOPOTOBbIN YPOBEHb HaNpsAXKeHMA. [TOPOroBbIi YpOBEHb KasKa0ro Nocaei0BaTelbHoro
CUrHaNa MOXKHO 33aTb 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
157
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MocnenosaTenbHoOe AeKOAMPOBaHME

JlnueHsuna Ha nocnepoBaTesibHOe

AeKoauposaHue

DSOXT3AUTO — c nomMOLLbtO 3TON NNLEH3UN
MOXHO AeKoANPOBaTb CUrHAMbI
nocnegosatenbHbIx WnH CAN (n1oKanbHas
ceTb KoOHTponnepos) u LIN (kommyTupyemas
NOKaNbHas ceTb).

“MocnepoBaTtenibHOE AeKOAUPOBAHME
CAN/CAN FD" Ha cTpaHuue 430.

“lMocnepoBaTenbHOE AEKOAMPOBaHNE
LIN" Ha cTpaHuue 442.

DSOXT3CXPI — BO3MOXHOCTb AeKOANPOBATb
nocnepoBaTeNibHble WKNHbI meTogom CXPI
(nepndepunitHbIi MHTEPdEIC TaKTOBOTO
paclmpeHus).

“lMocnepoBaTenbHOE AEKOAMPOBaHNE
CXPI" Ha cTpaHuue 452.

DSOX3FLEX —MO»HO AeKoaMpoBaTb CUrHANbI
nocneposaTenbHbIX WWH FlexRay.

“MocnepoBaTenbHOE AEKOAMPOBAHNE
FlexRay" Ha cTpaHuue 464.

DSOX3EMBD — m0OHO gekoampoBaTb
CUrHanbl nocnegoBaTenbHbIX WKH 12C
(Inter-IC) u SPI (nocnepoBaTenbHbIi
nepudepuitHbiit nHTepdeic).

“MocnepoBaTtensHoe feKoanMpoBaHue
I2C" Ha cTpaHuue 475.

“MocnepoBaTtenibHOE AeKOAMPOBAHME
SPI" Ha cTpaHuue 485.

DSOX3AUDIO — moKHO AeKoanpoBaTb
CUrHaNbl NnocnegoBaTebHbIX WUH 12S
(Inter-IC Sound naum Integrated Interchip
Sound).

“lMocnepoBaTenbHOE AEKOAMPOBaHNE
12S" Ha cTpaHuue 495.

DSOX3COMP — mOKHO fieKoanpoBaTb
CUrHanbl mHOrmx npoTtokonos UART
(yHMBepcanbHbI aCUHXPOHHbIM
npuemonepeaaTymk), Bkatoyas RS232
(pekomeHA0BaHHbIV cTaHAAPT 232).

“MocneaoBaTtesibHOE AeKOANMPOBaHUE
UART/RS232" Ha cTpaHuue 555.

DSOXT3NRZ — mOXHO AeKkoanposaTtb
nocnegosaTesibHble WuHbl Manchester
NRZ.

“MaHyecTepcKoe nocsesoBaTenbHoe
aekoamposaHue' Ha cTpaHuue 507.

“MocnepoBaTtenibHOE AeKOANPOBAHME
NRZ" Ha cTpaHuue 515.

DSOX3AERO — MOXHO AeKoaMpoBaTb
CUrHaNbl NOCNeA0BaTEbHbIX LWWH
MIL-STD-1553 n ARINC 429.

“lMocnepoBaTenbHOE AEKOAMPOBAHNE
MIL-STD-1553" Ha cTpaHuue 522.

“MocnepoBaTtenibHOE AeKOANPOBAHME
ARINC 429" Ha cTpaHuue 530.

DSOX3SENSOR — MOKHO fieKoanpoBaTb
CUrHanbl nocnegoBaTenbHbIX WKH SENT
(Nepepaya nonybaiTos ogHoro GpoHTa).

“MocnepoBaTtenibHOE AeKOAUPOBAHME
SENT" Ha cTpaHuue 545.
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JlnueHsua Ha nocnepoBaTe/ibHOe

AeKogupoBaHue
DSOXT3UPD — MOXHO gekoamMpoBaTb e “locnegoBaTtesibHOE AEKOAMPOBaHME
nocnegosatenbHble WrHbl USB PD (nogava USB PD" Ha cTpaHuue 564.

nuTaHus).

YTo6bl ONpPeaennTb, yCTaHOBAEHbI M Ha OCcLMANOrpad 3TN IULEH3NUM, CM. Pasaen
“OTobpakeHune ceeaeHuin 06 ocunnnorpade” Ha cTpaHuLe 381.

[nA 3aKasa NMLEeH3nn nocnef0oBaTeIbHOMO AeKOAMPOBAHNA NepenanTe Ha Beb-canT
www.keysight.com u BbINosHWTE NOUCK NO HOMepPY NPOAYKTa (Hanpumep,
DSOXT3AUTO) nnn obpaTtnTech K MECTHOMY NpeacTaBuTesto KomnaHuu Keysight
Technologies (cm. www.keysight.com/find/contactus).

Lister

Lister — 3TO MOLLHbIN MHCTPYMEHT M3y4eHus cboes NpoTokona. Lister MoXHO
MCNONb30BaTb A4/19 NPOCMOTPa B0/bLIOr0 06bemMa NocNeA0BaTENbHbIX AAHHbIX Ha
YypOBHE NaKkeToB B BUAE TabAMLbl, B TOM YNC/I€ BPEMEHHbIX METOK M 0COObIX
OEKOAMPOBAHHbIX 3HaYeHM. Haxkas KHomMKy [Single] OAHOKpPATHbIN 3anyCcK, MOXHO
Ha)KaTb NporpammHyto KHoMKy MpPOKpyTKa Lister 1 noBepHyTb pyuKy BBOAA, YTOOLI
BbIOPaTb COBLITME, @ 3aTEM A/19 ero 0TOOpaKeHWA HaXKaTb MPOrPaMMHYIO KHOMKY
YBenuu. sbigen. o06nactb.

Mcnonb3oBaHue Tabanupl Lister

1 HaCTpOIZTe 3anyCcK 1 gekoanpoBaHMe AaHHbIX NOC/1eA0BaTe/IbHbIX CUTHA/10B,
KOTOpble NPeaCTONUT NPOaHaIM3nNpPOoBaThb.

2 HaskmuTe KHoMKy [Serial] MocnepgoBatenbH. > Lister.
3 HaskmuTe KHONKy OKHO, 3aTeM NOBepHUTE PyUKy BBO/A, YTOObLI BbIOPaTL pasmep
OKHa Lister (MlonoBuHa aKpaHa 11 Ha Becb 3KpaH).

Koraa BK/AtOYEH CEHCOPHbIV 3KPaH, MOXHO MPUKOCHYTLCA K HUXKHEMY UKW BEPXHEMY
LIeBPOHY B BEPXHEM MPABOM Yr/ly KOOPAMHATHOW CeTKM Lister, 4Tobbl BbIOpaTh
pasmep OKHa Lister.

4 Haxkmute KHonky OTOBpaXKeHue 1 NoBEPHUTE PYUKy BBOAA, YTODbLI BbIOpaTh
nocnenosatenbHbl cnot (MocnepgosaTtenbH. 1 v MocnegoBartenbH. 2), Ha
KOTOPOM BbINOHAETCH AeKOAMPOBAHME CUTHANOB JAaHHOW Noc/ea0BaTeIbHON
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MocnenosaTesnibHOE AeKoanpoBaHme

WwuHbl. (Mpw BbIBOPE 3HaYeHMa Bce NponcxoamT YepenoBaHme AeKoAMPOBaHHbIX
[OaHHbIX PA3HbIX LWXH N0 BPEMEHM).

Cton URT 1 -1

Hroru

Owmbiku

158.55ms
15.43m3
20 .00ms

Mpexae yem BbIOPaTb CTPOKY MM NPOKPYTKE AaHHBbIX Lister, cieayeT ocTaHOBUTb
cb0op AaHHbIX.

HaxkmmTe kHonMKy [Single] OaHOKpaTHbIN 3anycK (B cekuun ynpasaeHuns paboTol Ha
NMLEBO NaHenun), YyTobbl 0CTaHOBUTL COOP AaHHbIX.

Mpw HaxkaTKn KHonku [Single] OaHOKpaTHbIN 3anycK BMmecTo [Stop] Cton
3aMOIHAETCA MAKCMMa/lbHbI OObEM MamATH.

Mpu npocmoTpe HOMBLIOTO YMCNA NAaKETOB B YMEHbLUEHHOM MacLiTabe AaHHble BCex
naKkeToB MOryT He 0Tobpa3nTbes B Tabamue Lister. Tem He MeHee, NPU HaKaTUK
KHonKkwu [Single] OgHOKpaTHDINM 3anycK Ha aKpaHe Lister oTobpasATcs Bce AaHHble
nocnefoBaTe/IbHOro AEKOAMPOBAHMA.

LnAa NpoKPYTKM AaHHbIX HAXKMUTE NPOrpaMmMHyto KHomnKy MpoKpyTKa Lister u
BOCMOJIb3YUTECh PYYKOW BBOAA.

BpemeHHble meTkuM B cTon6Le "Bpema" 0603HayatoT Bpemsa cobbITUA MO OTHOLLEHMIO
K TOYKe 3anycKa No YMOSYAHMUIO; MOKHO AOMONHUTENIBHO KOHOUTYPUPOBATL BPEMS
COBbITUSA OTHOCUTENILHO NPEAbIAYLLEN CTPOKK, KaK ONUCaHO B creaytowem ware 9.
BpemeHHble MeTKM COBbITUIM, MPeACTaBNEHHbIX B 061aCTU OTOBPaXKeHUsA cUrHana,
oTobpaKalTCa Ha TEMHOM GOHe.
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7 HaxXmuTe NporpammHyto KHOMKy YBeauu. Bbigen. 06nactb (Mv KHOMKy BBOAA),
YTOObI LLEHTPUPOBATL M30OPaXKEHME CUTHANA MO BPEMEHMW, COOTBETCTBYOLLEMY
BbIOPaHHOW CTPOKe Tabnunupl Lister, 1 aBTOMaTMYECKM 3a4aTb 3HaYeHMe macluTaba
pa3BepTKu.

8 HaxkmuTe nporpammHyto KHOMKY OTMEHUTb MmaclTab, uTobbl BEpHYTHCA K
HacTpoiKam macluTaba pa3BepTKM U 3a4ePHKKM, NPealecTBOBaBLWMM NocaeaHemy
Ha)KaTMIO KHOMKK YBenuu. Bbigen. obnactb.

9 HamuTe NporpaMmHyto KHornKy MapameTpbl, 4TOObI OTKPLITL MeHH0 "MapameTpbl
Lister". B 3TOM MeHI0 MOHO BbINMONHUTL C/eaytollee.

BK/OYMTL MM BbIKAKOUYMTL NapameTp OTcAeXnBaTb Bpema. EC/n OH BK/IKOYEH, TO
npu BbiIbOpe pasiMUHbIX CTPOK Tabaumubl Lister (C nomoLbio pyyKki BBOAA, NOKa
cHbop AaHHbIX OCTaHOB/IEH) 3HAYEHME 3a[EPHKKM PAa3BEPTKMN BYAET M3MEHATLCA B
COOTBETCTBUM CO BPEMEHEM BbiBPaHHOM CTPOKKU. Kpome Toro, Npu nsmeHeHmm
3HaYeHWA 3aePXKM Pa3BepTKM ByaeT BbINOAHATLCA MPOKPYTKa Tabauupl Lister.

HaaTb nporpammHyto KHormKy MpoKpyTKa Lister BbINO/HATbL NPOKPYTKY CTPOK
[OaHHbIX Ha 3KpaHe Lister c nomoLLblo py4KkM BBOAA.

HaaTb nporpammHyto KHonky Hayano otcuera 1 C NOMOLLLbIO PyYKM BBOAA
BblbpaTb oTobparkeHue B ctonbue "Bpema" akpaHa Lister BpemeHu no
OTHOLLEHMIO K 3aMyCKy MK K MpeaplayLle 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. Oblee Yncio HanaeHHbIX cCobbITUIM 0OTODpaXkaeTca Hag NPOrpaMmMHbIMM
KHOMKaMM.
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8  TMocneposatenbHoe AeKoaMpPOBaHMe

Owmbrm

JAETTS A
[}

Kaxablh Moynb NOCNEA0BaTENbHOMO AEKOAMPOBAHNA NO3BONAET HAXOAWUTb CBA3AHHbIE
C ero NPOTOKO/IOM 3aro/I0BKM, AaHHble, OWNBKK 1 T.4. CM. creaytolime pasaesbl:

162

“Mownck aaHHbIX ARINC 429 B Lister" Ha cTpaHumue 535
“Mownck aaHHbix CAN B Tabnuue Lister" Ha cTpaHmue 436
“Mowuck paHHbIx FlexRay B Lister" Ha cTpaHuue 467
“Mownck aaHHbIx 12C B Tabnuue Lister" Ha cTpaHuue 478
“Mownck aaHHbIx 12S B Tabauue Lister" Ha cTpaHuue 499
“Mownck aaHHbix LIN B Tabauue Lister" Ha cTpaHuue 445
“Mownck aaHHbIx MIL-STD-1553 B Lister" Ha cTpaHuue 526
“Mownck aaHHbix SENT B Lister" Ha cTpaHuue 550

“Mownck aaHHbIx SPI B Tabnuue Lister" Ha cTpaHuue 487

“Mounck aaHHbIx UART/RS232 B Tabnuue Lister" Ha cTpaHmue 559
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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
[Nob6asneHune noacHeHna / 168

duKcaums nsobpaxeHusa Ha akpaHe / 170

PerynnpoBKa ApKOCTH

MOXHO peryaMpoBaTth APKOCTb OTOBPANKAEMbIX OCLMNIOTPAMM ANA KOMMEHCaLmMn
Pa3MYHbIX XapaKTEPUCTMK CUTHANO0B (TaKMX, KaK BbICOKAs CKOPOCTb Pa3BEPTKM U HM3KaS
YyacToTa 3anycKa).

YBennyeHue spKoCcT No3BOAAET YBUAETb MAaKCMMabHOE KOIMYECTBO LLYMOBbIX
KOMMOHEHTOB U pPeaiKnX COBbITUN.

YMeHblIeHNe APKOCTM MOMKET CNOCOBCTBOBATL BbIABIEHMIO NOAPOOHOCTEN CUTHAN0B
CNOYXKHOM GOPMbI, KaK NMOKa3aHO Ha CaeaytoLInX PUCYHKaX.

1 HaxmuTe KHOMKY [Intensity] ApKocTb, 4TOObLI OHa 3acBeTMNACS.

DTa KHOMMKa PacnosioKeHa noJ, py4Koi BBoaa.
2 BpaluaiTe pydyKy BBOAA, YTOOLI OTPEryIMPOBaTh SPKOCTb OCLIMANOIPAMM.
PeryavMpoBKa APKOCTU OKa3blBAET BO3AENCTBME TO/bKO Ha OCLMAIONPaMMbl aHaI0TOBbIX

KaHaN0B N He BNNAET Ha APKOCTb OTO6pa)KeHl/|ﬂ MaTeMaTn4eCKkmnx dDYHKuMIZ, ONOPHbIX
CUTHaAnNoBs, LI,l/Id)pOBbIX CUTHaNOB N T. M.

KEYSIGHT

TECHNOLOGIES
163



9  Hactpolika gucnnes

10.00u

HcTouHKE
1

Puc. 26 OTob6parkeHMe aMnanMTyaHON mogynaumm npu apkoct 100 %

MecTouHME Mepenag
1

Puc. 27 OrtobparkeHne aMnAnTYAHON Mmoaynaumm npu apkoctn 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 HaxmuTte kHOMKy "[Display] OTo6parkeHue", a 3aTem NPOrpammMHy0 KHOTMKY
"MocnecseueHne".

OumcTuTe
Aucnnei

2 B meHto "MocnecBeyeHne curHana" Haxkmute "MocnecBevyeHmne", a 3aTem NoBepHUTE
pYYKy BBOAA A1 Bbi6Opa 04HOrO M3 CAeAyHoLLMX NapaMeTpoB.

"BbIKA." — BbIK/tOYEHME NOocNecBeYeHmns.

Koraa BbIKAtOYEHO NOC/NeCcBeYEHME, MOXKHO HaXKaTb MPOrPaMMHYO KHOMKY
"3axBaT curHanoB", YToObl BKNOUMTL BEeCKOHEeYHOe nocnecBeyeHme ana
OAHOKPATHOW perncTpaumm curHana. PesynbTaT OAHOKPaTHOM perucTpaumum
oTObparkaeTcs C MOHUMKEHHON APKOCTbIO M COXPaHSAETCA Ha SKpaHe, NMoka He byaeT
OTMEHEHO MOC/NeCBeYEHMNE NN BbINOAHEHA OYUCTKA IKpaHa.

[aHHble NocnecBevYeHNA BKIOYAKOT aKTMBHbIE aHAN0roBble KaHabl, LMdpoBble
KaHanbl U MaTemMaTUYECKME GYHKLUNN.
o "MocnecBeyeHne" — (NOCTOAHHOE NOCAECBEYEHNE) pe3yAbTaTbl NPeAblayLimMX

BbIDOPOK He yaanatoTcs.

Mcnonb3yiTe NOCTOAHHOE NOCAECBEYEHNE ANA U3MEPEHMSA LIYMA U [KUTTEpa 415
HabtoAEeHNSA IKCTPEMANBHBIX U3MEHEHWIA OCLMANOTPAMM, A1 MOMUCKA
HapYLIEHUN CUHXPOHM3ALMK, @ TaKXKe ANA PETUCTPALUN PeSKUX COBbITUN.

"MepemeHHOe NocnecsevyeHmne" — yepes onpeaeeHHoe BPemMs pesynbTaThl
NPeXHMX BbIBOPOK yAaNAoTCA.
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9

HacTpoika ancnnes

MepemeHHoe nocaecsedyeHne obecnednsaeT BMI OCLMANOTPAMM, KaK Y
aHas0roBoro ocuuanorpada.

Koraa BbiIbpaHO nepemeHHoe NOCAeCBEeYEHME, HAKMMUTE NMPOrPAMMHYIO KHOMKY
"Bpema" v 33/1aiTe C NOMOLLbIO PYYKM BBOAA A/IUTEIbHOCTb OTOBparkeHUs
npeaplayLumx permcTpaLmi.

HauyHeTcs BbINOMHEHME OTOOPAKEHNA HECKONbKNX PErMCTPaLni.

3 YTobbl CTEpETb C 3KpaHa pe3ybTaTbl NPeablayWmnX PErMCTPAUNIA, HAKMUTE
nporpammHyto KHomnky "YaanuTb nocnecseyeHue".
Ocumnnorpad CHOBa HAa4YHET HAKOMAEHWE PErncTpaLmi.

4 Y706bI BbIKNOUYUTH NOCNECBEYEHME U BEPHYTLCA B OObIYHBIN PEXMM OTODPANKEHUA,

HaXXMUTe NPorpammHyto KHOMKy "YaanuTb nochecseyeHue".

BbikAtoueHMe NocnecsedeHns He NPUBOAMT K yAaNeHUIO 0TobparkeHua. 18 O4NCTKM
9KpaHa MOMKHO HaxaTb NPorpaMmHyto KHOMKy "C6poc akpaHa" nan kHonky "[Auto
Scale] ABTomacwTab" (KoTopan ToKe OTMEHAET NOoC/AecBeYeHmne).

CBeaeHus o0 Apyrom crnocobe Hab toaAeHUA IKCTPEMAIbHbIX U3BMEHEHWMN OCLIMAIOTPaMM
CM. B pasdene “3axBaT Nomex Uamnm KOPOTKMX MMMYAbCOB" Ha cTpaHuue 238.

O4KMCTKa 3KpaHa

1 HaxmuTte kKHonMKy [Clear Display] Ounctutb gucnnei (nnm Haxmute [Display]
OtobparkeHue > OUUCTUTb guUcnneit).

MOXHO TaKKe ckoHdMrypupoBaTh KHOMKY [Quick Action] BbicTpoe aeicTBue a5

OUMCTKM 3KpaHa. Cm. “Hactpoiika kHonku "[Quick Action] BbicTpoe aelicteue" Ha
CTpaHuue 383.

Bbibop T1na macwTabHOM CeTKu

166

Korpa BbibpaH Tvn 3anycka Buaeo (cm. “3anyck no BugeocurHanam" Ha ctpaHumue 202)
1 BepTUKaIbHOE MaclTabupoBaHue 41a XOTA Bbl 04HOro 0TObpaKaemMoro KaHana
paBHO 140 mB/aen, c nomMoLLbo MPOrpamMmmHOM KHOMKM CeTKa MOXKHO BblbpaThb
cnenytoLlme TUMbl CETKM.

¢ MonHaa — 06bluHan ocumanorpaduyeckan cetka.

¢ MB — pasbuBKa AMHUAMM NO BEPTUKAAW C MapKMpoBKoW cnesa oT —0,3 B 4o 0,8 B.
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Hactpoiika aucnnea 9

¢ [IRE — (VMIHCTUTYT paanonHKeHepoB) pa3bueka IMHUAMMK MO BEPTUKAAN C
MapKunposKoi cnesa ot —40 go 100 eamHuy, IRE. YposHu 0,35 B 1 0,7 B ceTkn mB
TaKKe noKasaHbl 1 NomeyeHbl cnpasa. Mpu Bbibope ceTkn IRE 3HaueHMA Kypcopa
Take oTobparxkatotca B eamHuuax IRE. (3HaueHns KypcopoBs Yepes nHtepdeic
OMCTaHUMOHHOIO YyNpaBieHna He Bbipaxatotea B eanHmuax IRE).

3HaueHna ceTkn MB 1 IRE SBAAIOTCA TOYHBIMKU (M COOTBETCTBYIOT 3HaYEHMAM KypCcOpoB
Y), kKorga macwtab otobpaxeHus no sepTukanmn paseH 140 mB/oen n cmeleHmne no
BEpPTMKanM cocTasaseTt 245 mB.

YT106bI YCTAHOBUTL TUM MacLITabHOM CETKM, BbINOAHUTE CaeaytoLlee.

1 HaxmuTe kHoMKy [Display] OTo6parkeHue (nnu [Display] OTo6paxkeHue >
JononHutenbHo Ha MoAensx ¢ nosocoi nponyckanma 1 Muwn 1,5 MMwy).

2 HaxmuTe nporpammHyto KHomnKy CeTKa 1 BpallaiTe pyyky BBoaa 0 , 4TObbI
BbI6PaTh TMM MacwWTabHOM CETKM.

PerynnpoBKa ApKOCTN MacLUTabHOMN CeTKM

YTo6bl OTPEry/IMPOBaTh APKOCTb MACLITABHOM CETKM, BbINOHUTE CleaytoLLee.

1 HaxkmuTe KHomMKy "[Display] OTo6paxkeHue"; 3aTem HaXXMUTE MPOrPaMMHYHO KHOTKY
n n
Cetka".

2 B meHto "CeTKa" HaXkMuTe NporpammHyto KHoMKy "ApKocTb ceTKn"; 3atem
NoBEepPHUTE PYYKY BBOAA O, 4YTOObI UI3MEHUTb APKOCTb OTODPAXKAEMOM CETKM.

YpoBeHb APKOCTM OTODparkaeTcsa Ha NPOrpPamMHON KHOMKe APKOCTb CETKMU U
peryanpyetcs oT 0 o 100%.

Kaxaoe 6onblioe geneHne MacluTabHOM CETKM MO BEPTUKAM COOTBETCTBYET 3HAUYEHMIO
YyBCTBUTENBHOCTU MO BEPTMKAIM, KOTOPOE UHAMNLMPYETCA B CTPOKE COCTOSHUA B
BEPXHEM YaCTW 3KpaHa.

Kaxagoe 6onblioe AeneHne maclTabHoM CEeTKM N0 rOPU30HTaNM COOTBETCTBYET
KO3bOUULMEHTY pa3BepTKM, KOTOPbIN MHANUMPYETCA B CTPOKE COCTOAHUA B BEPXHEN
YacTM 3KpaHa.
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9  Hactpolika gucnnes

[NobaBneHne NoACHeHUs

MOoXHO L06aBAATL NOACHEHUA Ha AWciael ocumanorpada. NoscHeHnA Heobxoanmo
MCNOo/b30BaTh A5 AOKYMEHTAIbHOMO NOATBEPKAEHUA C Lebio AobasneHUA
NPYMEYaHMIN A0 CHATUA SKPaHOB.

YT106bI 40OABUTL NOACHEHWE, BbINONHUTE CAeAyoWMe AeNACTBUA.

1 Ha anuesoi naHenu ocuunnorpada Haxmute KHonky "[Display] OTo6paxkeHue".
2 B meHto oTobpaskeHus HaxmmTe MoAcCHeHuA.

3 B MEHt0 NOSCHEHMN HaX*KMUTE NPOrPaMMHYt0 KHoMKy "OTobpaxkeHue" 1 c nomoLLbto
PY4YKM BBOAA BblibepnTe HEOBXOAMMOE NOACHEHME.

4 3aTem CHOBa HaXKMUTE MPOrpaMmHyto KHoMKy "OTo6paxkeHue", 4Tobbl
BKJIIOUMTb/BLIKTHOUUTL OTOBPAXKEHME NMOACHEHUS.

Ecnn oTobpaskeHne BKAOYEHO, MOACHEHWE MOXKHO NMEPEMECTUTb B 1toboe MecTo Ha
KOOPAMHATHOW CETKE, MCMOIb3YyA CEHCOPHbIM 3KpaH, USB-MbilWb MM NpOrpammHble
KHoMKK "X1" n "Y1".

HaxmuTe KHomMKy "PepakTtupoBaTtb”.

6 B ananoroBom okHe "PegaktnpoBaHme” ¢ OyKBEHHO-UMPPOBOWN KNaBMaTypOl TEKCT
MOKHO BBECTM C MOMOLLbIO CNeAyOLLMX 3/1eMEHTOB.
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Hactpoiika aucnnea 9

CeHCOpHbIN 3KpaH (ecnn Ha nepeaHel naHenm roput kHonka "[Touch]
CeHCOpHbIN 3KpaH").

Py4ka BBOAA O . TloBepHUTE pYYKy, 4TOObI BbIOPATL KHOMKY B A1Ma/10r0BOM

OKHEe, 3aTeM HaXKMWUTE PYy4Ky BBOAA 0 018 OCYLLLeCTBNEHNA BBOAA.
MoakntodeHHas Knasmnatypa USB.

MoaxntoveHHan mMbiwb USB: MOXKHO BbIOpaTb Ha 3KpaHe BCE, YTO MOXKHO BbIOpaThb
C NMOMOLLbIO KacaHws.

7 3aKOHYMB BBO/, TEKCTA, BbIDEPUTE B AMA/IOTOBOM OKHE KHOMKY BBOAA, KHOMKY OK nan
CHOBa Ha*KMUTE NPOrPaMMHYIO0 KHOMKY "PeaakTupoBatb".

TeKCT NOACHEHMA NOABUTCA B I'IpOFpaMMHOPI KHOTMKe.

8 Hamute nporpaMmmHyto KHomnky "LiBeT TeKcTa" 1 noBepHUTE pyyKy BBOAA, YTOObI
BbIOPaTb LBET MOACHEHUA.

Mo»KHO BblbpaTb He/bli, KpacHbIN UM APYTrO UBET, COOTBETCTBYIOLWMIA aHaI0rOBbIM
KaHanam, UMbpPOoBbIM KaHa am, MaTEMATUYECKMM CUTHANaM, OMOPHbLIM CUrHaNaM
NN METKaM.

9 Haxmute nporpamMmHyto KHomnky "®oH" 1 noBepHMTE py4Ky BBOAA, YTOObI BbIOPaTh
bOH noAcHeHus.

v

"Henpo3pauHblit" — NoAcHeHWe MMEET CM/IOLWHOM GOH.
"U3meHeHO" — LiBeTa NepeaHero naaHa 1 GoHa NoACHEHUS NepeKtoYeHbI.

[ T

"Mpo3payHblii" — NoACHEHWE MMEET NPo3paYHbIi GOH.
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9  Hactpolika gucnnes

Cm. Takke  * “CoxpaHeHue dainos nsobpaxkerHnin B popmate BMP nam PNG" Ha cTpaHuue 346

e “lNevatb 3KkpaHa ocumanorpacda” Ha ctpaHuue 359

dukcauma n3obparkeHna Ha aKpaHe

YT06bl MOXKHO HbI10 GUKCUPOBATL M306PAKEHME Ha IKPaHe, He OCTaHaBAMBaA
npouecchl cbopa AaHHbIX, He0b6XxoAMMO CKOHOUIYpMpPoBaTh KHOMKY [Quick Action]
nn

BbicTpoe geiictBue Cm. “Hactpolika kHonku "[Quick Action] BbicTpoe agelicteue"" Ha
CTpaHuLe 383.

1 Tlocne Toro, Kak byaeTt ckoHdurypmposaHa KHorka [Quick Action] BbicTpoe
peicTBue, HaxkmnTe ee, 4Tobbl 3adUKCMPOBATL M30OParkeHNe Ha 3KpaHe.

2 YT10Obl OTMEHUTB STOT PEXKMM, ellle pa3 HaxmuTe KHorKy [Quick Action] BbicTpoe
AencTeue.

Ha 3adunKcMpoBaHHOM M306PAKEHNM MOKHO MO/Ib30BATLCA KYPCOPAMM C PYYHbIM
ynpaBaeHUeM.

TaKue AeWCTBUA, KaK PeryIMpoBKa ypOBHA 3aMyCcKa, MU3MeHeHWe YCTaHOBOK MapameTpoB
0TOBpParKEHUA N0 BEPTMKANM U FOPU30OHTANN UM COXPAaHEHWNE AAHHbIX, OTMEHAOT
peXnUM GUKCcaLMm n30bparkeHns.

170 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

10 MeTku

Bk/toueHMe 1 BbikIOYeHWe oTobpaxkeHus metok / 171

MpucBOEHME KaHany 3apaHee onpeaeneHHbix meTok / 172

OnpeaeneHne HoBOM meTkn / 173

3arpysKa crnMcka MeToK M3 crewunanbHO co3daHHoro TekcTosoro daina / 174
BoccTaHoBNEHME 3aBOACKUX HACTPOEK BUBAMOTEKN meToK / 175

MeTKM MOXKHO onpeaenaTb U NPUCBanBaTb KaXKA40My 13 aHaN0roBbIX BXOAHbIX KaHaN08,
WU UX MOMKHO OTKIHOUNTb, YTODbI YBEINYUTL 061aCTb OTOOPaKEHUA curHana. Ha
moaenax MSO MeTKM MOMKHO MPUMEHATb 1 K LMGPOBLIM KaHanaMm.

BKkAtoueHue 1 BblKAOYEeHNE OTO6p8>~K€HI/IH METOK

1 HaxkmuTe [Display] OTo6paxkeHue > MeTKa.
2 HaxXmuTe NporpammHyto KHOMKy OTobpaxKeHue MeTOK, UTObbI BKIOUMTb
oTObparKeHne MeToK.

T0 MO3BOIUT BKIOUYMTL METKM OTODPaAKaeMblX CUTHa0B. MeTKM oTobpakatoTea ¢
/IEBOTO Kpan 0TobparKaemMblx OCLIMANOTPAMM.

MporpammHasn KHomKa "CmelyeHue" no3BOASET HACTPOUTb MOOKEHNE MO
BEPTMKANMN OTHOCUTEIbHO KOHTPO/IbHOTO YPOBHSA.

I'IpMN\ep OTO6pa)-KeHl/I‘r'| METOK npeAacTtaB/ieH Ha NPUBEAEHHOM HUXKE PUCYHKE.

KEYSIGHT

TECHNOLOGIES
171



10 Metku

Kroru

3 YT0Obl OTKAOUUTL METKM, CHOBA HaXKMUTE NPOrpaMmMHyto KHOMKy OTo6parkeHue
METOK.

MpucBoeHMe KaHany 3apaHee onpeaeneHHbIX MeToK

1 HaxkmuTe [Display] OTo6paxkeHue > MeTKa.

2 HaxmuTe nporpammHyto KHomnKy KaHan v noBepHMUTe pyuky BBOAA MM HECKOIbKO
pa3 HaXKMKTe NporpammHyto KHormky KaHan, 4tobbl BbibpaTb KaHa, KOTOPOMY

cnenyeT NPUCBOUTbL METKY.
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Metkn 10

L EHRLAA | ] T

Ha pu1cyHKe Bbllle NpUBEAEH CMUCOK KaHa0B U METOK, MPUCBOEHHbIX UM MO
yMoA4YaHutio. 1A NpucBoOeHNA KaHany MeTKM BKAOYaTb ero He TpebyeTcs.

3 HaxmuTe NporpammHyto KHonKy Bubanorteka 1 NnoBepHUTE Py4Ky BBOAA UK
HECKOJ/IbKO pa3 HaxmuTe NporpammHyto KHonKy Buénmnoreka, 4tobbl BbI6paTh
3apaHee onpeaesneHHyo MeTky B bubanoTeke.

4 YT1obbl NPUCBOUTL 3TY METKY BbIOPaHHOMY KaHay, HaXKMUTE MPOrPaMMHYIO KHOMKY
Mpum. HOBYIO MeTKy.

5 MoBTOpMWTE BbILLEONMUCAHHYIO NPOLEAYPY A/ KaKA0M 13 3apaHee onpeaeneHHbIX
METOK, KOTOPYIO HY}KHO MPUCBOUTL KaHany.

Oﬂpe,ﬂ,eﬂeHVIe HOBOWM METKM

1 HaxmuTe [Display] OTo6paxkeHue > MeTKa.

2 HaxmuTe nporpaMmmHyto KHomky KaHan v nosepHUTE pyyKy BBOAA UM HECKO/IbKO
pa3 HaXXMWTe 3Ty MPOrpaMMHY0 KHOMKY, YToBbl BbIOpaTh KaHal, KOTopomy cieayeT
NPUCBOUTb METKY.

Ona npucBOeHNA KaHaNy MeTKM BK/KOYATb ero He Tp86yeTCﬂ. Ecnn KaHan BKAKOYEH, TO
BbICBETUTCA €ro TeKyLlaAa MEeTKa.

3 HaxmuTe nporpaMmHyto KHomnky 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

174

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 Co3paliTe CNUCOK METOK B TEKCTOBOM peaKTope. MIMa MeTKM MOXKET cofepKaTb 40
32 cumBOI0B. Pasaenaite MeTKM C NOMOLLbIO NepeBoaa CTPOKM.

2 Haszosute darin "labellist.txt" n coxpaHute ero Ha USB-HakonuTene, Hanpumep, Ha
bnaw-amncke.

3 C nomoulbto gucneTtyepa $hanos 3arpysnte CNUCcok B ocumnnorpad (Haxkmmute
kHonku [Utility] Yrunutbl > Aucnetuep ¢daiinos).

YnpasneHune cNMCKOM MeETOK

Mpn HaXKaTUW NPOrPaMMHOL KHOMKKM Bubamoreka oTob6pasmnTCca CNUCoK U3 75 MeToK,
MCMNO/Ib30BaHHbIX NocnegHUMK. [lybnvKaTbl METOK B CMUCKe He coxpaHAtoTcs. Mma
METKM MOXKET 3aKaH4YMBaTbCA N0ObIM YNCIOM MAAALWKnX pa3pasos. Ecnm ocHoBa
MMEHM HOBOM METKM COBMNagaeT C OCHOBOM YxKe CyLLEeCTBYloLEeN B BUbanNoTeke MeTKH,
HOBas MeTKa B Hee He BHOCMKTCA. Tak, ecnim B 6ubnnoteke ectb meTka A0, 1 co3gaeTca
HOBaA MeTKa ¢ umeHem A12345, To nocnegHan B 6ubanoteky He gobaBnseTcs.

Korga nonb3osaTtenb cO34aeT HOBYIO METKY, OHa 3aMeHSET Camyto CTapyto MeTKy B
cnucke. Camoi CTapoli cuMTaeTca MeTKa, KOTopas A0/blue BCEX HE MCMNO/b30Bafach
Ana 0603HaYeHMa KaHana. MNocsie NPUCBOEHMA METKM KaKoMy-1nMB0 KaHany 3Ta MeTKa
CTAHOBWTCA CaMoW HOBOM B cnucKe. Tak, NoO NPOLIECTBUM HEKOTOPOrO BPEMEHMU,
CO3ZaHHble MeTKM byayT npeobnasatb Hag, 3apaHee onpeseneHHbIMU, YTO NO3BOAUT
Nno/sb30BaTe/Io JIErKO HAacTPOUTb Ancnaen npubopa B COOTBETCTBMM C NOTPEOHOCTAMM.

Mpu cbpoce HacTpoek cnMcKka MeTok Bubanotekun (cm. cneaytowmii naparpad) sce
Nonb30BaTeIbCKME METKM ByayT yaaneHbl U BOCCTAaHOB/IEHbI €r0 3aBOACKME HACTPOMKM.

BoccTaHOBNEHME 3aBOACKMX HAaCTPOEK BUDBANOTEKM METOK

HaskaTue nporpammHoli KHonku C6poc HacTpoek 6MBANOTEKN NPUBEAET K YAANEHUIO
13 6BBANOTEKN BCEX NONB30BATENLCKUX METOK M BOCCTAHOBEHWNIO 3aBOACKMX
HaCTPOEK CMMCKa MeTOK. BOCCTaHOBUTL NO/Ib30BaTENbCKME METKM NOC/E yaaNieHns
HEBO3MOMKHO.

1 HaxmuTe kHonku [Utility] YTunuTtel > Napametpbl > HacTpoiiku.

2 HaxmwuTe nporpammHyto KHomKky C6poc HacTpoeK 6ubnmoTeku.
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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).

BoccraHOBNEHME METOK nNo YMONT4YaHUIO 6e3 yAaneHuna n3 6ubanoTekn cnucka
nonb3oBaTena

Mpu HaxaTun kKHonku [Default Setup] HacTp.no ymonuyaHuio ans Bcex KaHasioB
BOCCTAHAB/NMBAOTCA METKM MO YMOAYAHWNIO, HO CMIUCOK M0/Ib30BaTENbCKMX METOK U3
61bMOTEKM He yaanaeTcs.
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3anyck no ycnosuto UN / 190

3anycK no BpemeHu HapacTaHus/cnaga / 192
3anycK no paaMoYactoTHow casmn 6anskHero geicteua (NFC) / 193
3anyck no N-Homy ¢poHTy cepun / 197
3anycK no KopoTkomy nakety / 198

3anycK no HacTpoiKe 1 yaep>kaHuio / 200
3anyck no BuaeocurHanam / 202
MocnepoBaTtenbHbIi 3anyck / 215

3anycK, KBanuduLUMpoBaHHbIA Nno 30He / 216

HacTpoliku 3anycka ocumnnorpada onpeaenatoT MOMeHT Hadana cbopa n oTobparkeHua
AaHHbIX. Hanprumep, MOXHO HacTPOUTb 3anycK No nepeaHemy GPoHTY BXOAHOIO
CUrHaNa aHanoroeoro KaHana 1.

MoBepHYB PYYKY YPOBHA 3amycKa, MOXKHO HaCTPOUTb YPOBEHb OBHAPYKEHUA GPOHTa
aHa/I0roBOro KaHasa no BepTUKanu.

Kpome 3anycka no GpoHTY, MOXKHO HaCTPOMUTbL 3aMycK No BpemMeHW HapacTaHusa/cnaaa,
no N-Homy GpPOHTY cepum, No wabnoHy, NO AAUTENLHOCTU MMMYAbCOB, MO UMMYNbCY
KOPOTKOrO MaKeTa, N0 HapyLeHWI0 HAaCTPOMKM W yaepsKkaHus, no TB-curHanam u
nocaeA0BaTelbHbIM CUTHANAM (ECNN YCTaHOBAEHbI IMLEH3UM Ha AOMNONHUTE/IbHbIE
bYHKLMM).

KEYSIGHT
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11 3anycku

Obuime ceegeHuA

178

O 3anycke

B KauecTBe MCTOYHMKA CUrHaNa ANna BONbLIMHCTBA TUMOB 3aMyCKa MOMKHO MCMO/b30BaThb
nobol BXxoaHOM KaHan nau “Bxof BHelWHero 3anycka" Ha cTpaHuue 226 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. 219).

KaKk 1 HacTpolku ocumnnorpada, HaCTPOMKM 3anycKa MOXHO COXPaHUTb (CM. pasaen
Masa 20, “CoxpaHeHune/sn. noyta/Bbi30B (HACTPOMKK, SKPaHbI, AaHHbIe),” Ha CTp. 343).

CurHanom 3anycka asadetca Takown, NP KOTOPOM BCAKNM pPa3 npn BOSHNKHOBEHUN
KOHKPETHOTIOo yC/10BMA 3anyCKa ocu,mnnorpad) Ha4YMHaEeT OTCIEXNMBaHNE (0T06pa>+<eHme)
ocumnnorpammsbl 13 NleBO 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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3anyckn 11

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 64.

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
3Ha4ykom Ty B KpaliHel NeBoM YacTh 3KpaHa (ec/n aHaIoroBbIN KaHasl BKAOYEH).
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/O0B, ceayeT HaxaTb KHOMKy [Analyze]
AHanus > yHKLMK 1 BbIOPATb NYHKT YPOBHM 3anycKa.

MPpUHYAUTENbHbIN 3aMyCK

Mpwu HaxkaTumn kKHonku [Force Trigger] MpuHyAUT. TpUrrep BbINONHAETCA 3aMyCK
(kakoro-nnbo aencrTena) n otobparkaetca c6op AaHHbIX.
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11 3anycku

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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3anyckn 11

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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11 3anycku

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 aBTOMAcLWITabmnpoBaHma" Ha cTpaHuue 38.

TexHonorua MegaZoom gna NPoOCToOro 3anycka

C nomoLLbto BCTPOEHHOM TeXHoNOrMM MegaZoom MOXKHO aBTOMAaTMUUYECKM
MaclTabmpoBaTb CUrHasbl, @ 3aTeM OCTaHOBMUTb PErNCTPALMIO CUTHAN0B
ocumanorpadpom. MosnyyeHHble JaHHbIE MOXKHO YBENNUYUTL M MPOCMOTPETH C MOMOLLbIO
py4eK perysiMpoBKM No BEPTUKAAN U TOPU3OHTAAN. ITO NO3BOAMT HANTU CTabUNbHYIO
TOYKY 3anycka. Mpu ncnonb3osaHMM GYHKLMM aBTOMACLITaBUPOBAHMA YacTo
NOSABAAETCA 3KPaH 3anycka.

3anyck No GPoHTY 3a PPOHTOM

182

B pekmme 3anycka no GPoHTY 3a POHTOM 3aMyCK BO3HUKAET, Koraa nossasaetcs N-i
bPOHT cMrHana nocse NoAroToBUTEIbHOrO GPOHTA M ONpeesIeHHOM 3a4ePKKU.

MOAroTOBUTENbHBINM GPOHT 1 GPOHT 3arMycKa MOXHO 334aTb B BULE NONOKUTENBHOTO &
WAK OTPULLATENLHOMO Y. GPOHTa CUrHaNa B aHANOTOBbLIX AW LMDPOBbIX KaHaNaX.
1 HaxkmuTe KHonMKy [Trigger] Tpurrep.

2 HaxmuTe nporpammHyto KHomMKy TPUIFrep B MeHto 3aMnycKa, a 3aTem C MOMOLLbHO
PY4YKM BBOAA BbibEpPKTE DPOHT 32 GPOHTOM.
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3 Haxmute NporpamMmmHyto KHOMKy UCTOUHUKMN.

4 B MeHI0 UCTOYHMKOB 3amnycka no GpoHTY 38 GPOHTOM BbINOAHMTE Caeaytollee.

a Haxkmute nporpammHyto KHonKy MoAaroToBKa A 1 BpalllainTe py4Ky BBOAA, YTODbI
BbIOpaTb KaHaA, B KOTOPOM A0/IXKEeH BO3HUKATb NOATOTOBUTENbHbLIN GPOHT
CUrHana.

b HaxmuTe nporpammHyto KHomnky OTKNOHeHue A, 4Tobbl BbIOpaTh GPOHT
(nonosKMTENbHBIN UK OTPULATENBHbIN) MOArOTOBUTEIbHOTO CUTHaMa A.

¢ HaxmuTe nporpammHyto KHomky 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 ocumanorpad.
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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 HaxXmuTe nporpammHyto KHomnKy UCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOObI
yKa3aTb MCTOYHMK KaHana 3anycka.

BbIBpaHHbI KaHa 0TOBPA3MTCA B NMPAaBOM BEPXHEM Yy 3KpaHa, PAAOM C CUMBOJIOM
NONAPHOCTK.

NCTOYHMKOM MOXKeT BbITb 11060 aHaNOroBbIM UKW LMPPOBOM KaHas, AOCTYMNHbIN Ha
Ballem ocumanorpade.
4 Y706bI HAaCTPOMTL YPOBEHb 3aMYCKa, BbINOAHNUTE Cesytolmne AeNCcTBUA.
Mpu BbIBOPE aHANOroBbIX KAHANOB MOBEPHUTE PYYKY YPOBHSA 3amycKa.
Mpu BbibOPE LMbPOBLIX KaHANOB HaxkmuTe KHomKy [Digital] ludpos. v 3apanTe
MOPOToOBbIN YPOBEHb C MOMOLLbI0 NapameTpa Moporu.
3HayeHne YPOBHA 3aMycKa UAM NOTMYECKOro Nopora MHAMLMPYETCA B MPaBOM
BEPXHEM YI/1y KpaHa.
5 HaxmuTe NporpammHyto KHOMKY NOASPHOCTM MMNYAbCa, YTOHbI BbIBpaTh
NOIOKUTENBHYIO (ﬂ_) AW OTpMLATENBHOM (U) NoSIAPHOCTb /19 MCKOMOM

ANTENBHOCTU MMNY/1bCa.

BbiBpaHHaa NoAAPHOCTb MMMYAbCa OTOOPANKAETCA B MPAaBOM BEPXHEM YI/y 3KpaHa.
MONOKUTENBHBIM MMMYbC Bblle TEKYLLErO YPOBHA 3aMycKa MM Nopora, a
OTPULLATENIbHbBIN — HUXKE TEKYLLETO YPOBHA 3amnycka 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

Bonblie 3HaYeHns Bpemern (>).

Hanpumep, 418 NONOKUTENBHOTO MMNYAbCA, ecin t>10 He.

10 ns - e—10 NS — /Trigger
| L

B npegenax AnManasoHa 3HauYeHUI BpemeHn (><).

Hanpumep, ond noNoXKMTENIbHOTO nmnyabca, ecnm t>10 He 1 t<15 He:

10 NS —| |f——15nNS —] f—12 ns_.|/Trigger
| L L] L

7 YCTaHOBMWTE 3HaYeHMA BPeMEHM KaaccMduKaTopa C MOMOLLIO MPOrPaMMHOM KHOMKM

(< Mnmn >) 1 noBepHUTE PyUKy BBOAA, YTODbI 334aTb KNACCMPUKATOPbI ANTENbHOCTH
MMMy/bCa.

KnaccudurKaTopbl MOXHO 33aTb c/ieaytouym obpa3om.

2 HC =10 ¢ ana knaccuoukatopa > uam < (5 He — 10 ¢ Ans moaener ¢ Noaocomn
nponyckanuna 350 MIu, 1 HUXKe).
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B

3anyck no
LANTENbHOCTH
UMnynbca >
nporpammHas
KHOMKa AnA
YCTaHOBKM
KnaccnduKkaTopo
B

3anyckn 11

10 Hc — 10 ¢ ana knaccmouKkaTopa ><, C MUHMMaNAbHON PasHULIEN 5 HC Mexay
BEPXHEMN N HUKHEN HAaCTPOMKaMM.

Mpwu BbIBOpe KnaccudurkaTopa "meHblie" (<) C MOMOLLbIO PY4YKM BBOAa MOXHO 3a4aTb
3anycKk ocumnnorpada Npu UMNyabce, A7 MHa KOTOPOro MEHbLLE 3HAYEHUA BPEMEHMU,
0TOHpaXKeHHOro Ha NPOrPaMMHON KHOTKe.

Mpw BbibOpe KnaccudmKkaTopa "B Npedenax amanasoHa" (><) c NOMOLBIO PyYKM
BBOZA MOYKHO YCTaHOBWTb 3HaYEHME BEPXHErO Npeaena NpoMesKyTKa.

Mpwu Bbibope KnaccudurKkaTopa "bonbliue” (>) C TOMOLLBI0 PYYKM BBOAA MOXKHO 334aTh
3anyck ocumnnorpada Npu UMNyabce, AAMHa KOTOPOro 6oblie 3HaYeHUA BPEMEHH,
0TOHpaXKeHHOro Ha NPOrPaMMHON KHOTKe.

Mpwu BbibOpe KnaccndmKkaTopa "B Npedenax ananasoHa" (><) c NOMOLLLIO PyYKM
BBOZA MOMHO YCTAaHOBMTb 3HAYEHME HUKHErO Npeaena NPOMEeKyTKa.

3anyck no wabnoHy

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm

3anyck no wabnoHy onpeaenseT ycaoBMe 3amnycka, BbINOAHAA MOUCK YKa3aHHOTO
wabnoHa. IToT WabnoH npescTaBnfeT coboi KOMOMHALMIO KaHANOB C IOTUYECKUM
onepaHAoMm M. Kaxablih KaHan MOXKeT MMeTb 3HadYeHue O (HM3Koe), 1 (BbicOKoe) nnu
"6e3pasznmyHoe coctoaHmne" (X). [ns KaHana, BKAOYEHHOTO B WWaboH, MOXKHO yKa3aTb
nepeaHnin Uax 3aaHU GPOHT.

1
2

HaxkmuTe kHoMky [Trigger] Tpurrep.

HaxmuTe nporpammHyto KHonky Tpurrep 8 MeHO 3anycka, 3aTem NOBEPHUTE PYYKy
BBOZA, YTOHbI BbIOPaTh LLIabNOH.

HaxmunTe nporpammHyto KHomnky Knaccudukatop 1 nosepHuTe pyyky BBoAa, 4TObbI
BbIOPATh 3HaYeHWe ANA AJMTEeNbHOCTM WabnoHa.

BBepeH — ec/iv WabnoH BBeAEH.
< (MeHbLUe) — ecnn BpeMs HanmumnaA WabnoHa MeHbLLE HEKOEro 3HaYEHMS.

> (bonblue) — ecan Bpema Haanuus WwabaoHa 6osblie 3HaYeHUA BpeMeHK. 3anycK
BbINO/IHAETCA NPU BbIXOAE U3 WaboHa (He Npu NPeBbILLEHMM 3HAYEHNA BPEMEHM
NPOrPamMHON 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

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



3anyckn 11

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 WwabnoHe MOXKHO YKa3aTb TONLKO OAMH Npeaen nepeaHero uav 3agHero GpoHTa.
Ecnu yctaHoBneH npegen GpoHTa, a 3aTem B WabnoHe BbIBUPaeTca gpyroi KaHan u ansa
Hero ycTaHaB/IMBaeTCA MHOM Npeaen GPOoHTa, TO 3HaYEeHWe NpeablayLiei YyCTaHOBKK
¢dpoHTa U3meHseTcs Ha "be3pasnmMyHoe coctosHue".

TaKXKe MOXKHO yKa3aTb WabaoHbl ANA LMPPOBbIX KAHANI0B, UCNO/b3YA NPOrPaMMHble
KHoMKM WnHa 1 v lLnMHa 2 1 yKasaB WecTHaALuaTepuUyHble 3HaYeHus. Cm. “3anyck no
LwecTHaguaTepuUyHOMy LWabAOHHOMY 3HaUYeHWIO WKHbI" Ha cTpaHuue 190.

BbibpaHHbIi WabnoH yKasaH B cTpoke "Pattern =" HenocpeAcTBEHHO Hag,
NPOrpaMMHbIMM KHOMKaMM.

5 YT106bl OTPEry/IMpOoBaTh YPOBEHb aHANOTOBOIO M UMGPOBOro KaHana, HaxkmmnTe
[Analyze] AHanus > ®yHKumMm, BbibeprTe YPOBHM 3anycKa 1 MCMNOb3yinTe
NPOrpaMmMHbIe KHOMKKM B MEHI0 aHanu3a.

TaKKe MOXKHO YCTaHOBMUTb NOPOrOBble YPOBHU ANA UMOPOBbLIX KaHAN0B, HaXKaB
KHonky [Digital] iudpos. > Noporu.
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3ar|yc+< Nno wecCTHaaguaTepnyHoOMy 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 YeM U3 YeTblpex 6uT, TO ee 3HaYeHue 6yp,eT OrpaHM4YeHo
HanboNbLWNM YKUC/IOM, KOTOpOE MOXKeT 6bITb npeacrtaBaeHo aSTMM YNMCcaom 6uT.

Ecnv wectHaaLaTepUUHOE YNCNO LWNHBI COAEPKUT OAMH UAN HECKONIbKO BUTOB
6e3pa3IMYHOro cocToAaHMaA (X) U 0AMH MM HECKONBKO BUTOB co 3HaveHnem "0" nam "1",
TO BMECTO Undpbl byaeT oTobpaskaTbca 3Hauok "S".

CeeneHuns 06 oTobpaxKeHnn uMbpoBON LWNHbLI, KOTAa BKAOYEH 3aMyCcK Mo WabaoHy, cm.
B pasgesne “OTobparkeHne 3Ha4YeHUI WIKH NPU UCMNOJIb30BaHMM 3amnycKa Mo
WwabnoHy" Ha cTpaHumue 150.

3anyck no ycnosuo V1A

B peskmme 3anycka no ycaosuio N1V nponssoamTca 3anyck Npyu obHapy»XeHnn oaHoro
(MK HEeCKONbKMX) 3a4aHHbIX GPOHTOB CUrHANA B @HANOTOBbLIX UK UMOPOBLIX KaHaNax.

1 HaxkmuTe KHoNKy [Trigger] Tpurrep Ha nepefHen NaHenun B cekummn "Tpurrep".

2 HaxKMuWTe NporpamMmHyto KHOMKy TpUFrep B MEHIO 3aMycKa, a 3aTeM C MOMOLLLbIO
py4Kkn BBOAa Bbibepute UJIN.

3 HaxXmuTe NporpammHyto KHOMKy OTKNIOHEeHUe 1 BbibepuTe NONOKMTENBbHbIN GPOHT,
oTpuuaTenbHblit GPoHT, Nto6oM GPOHT nan "6espasnnyHoe coctoaHue". Boibop
oTobparkaerca B MPaBoOM BEPXHEM Yr/y sKpaHa.
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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

Ecnn Bce KaHanbl B pexkmme 3anycka no UM yctaHoBMTb Ha X ("6e3pasnnyHoe
coctosiHme"), To ocumnnorpad He byaeT 3anycKaTbes.

6 YT0Obl 334aTb BCE aHANOTOBbIE U LMbPOBbIE KaHa bl ANA GPOHTA, BbIBPAHHOTO C
NMOMOLLLbIO MPOrPaMMHOM KHOMKKM OTKNOHEHUE, HAaXKMUTE NMPOrPamMMHY KHOMKY
Hactpoutb Bce ppoHTDI.
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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 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxXmuTe nporpaMmHyto KHOMKy TpUrrep B MeH0 3anycKa, a 3aTem € MOMOLLbIO
PYy4KM BBOAA BbibepuTe Bpemsa HapacTaHua/cnaaa.

HeTounmg
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 nNo paanodYactoTHoM ceasm banxkHero aencrama (NFC)

3anyck no NFC (pagnodacToTHasA cBA3b BAMMKHEro AeMCTBUA) MCNOMb3yeTCA A4 3axBaTa
CMIHaN0B, MCMOb3yeMblx B TecTupoBaHum NFC.

Tun 3anycka no NFC akTuBMpyeTca no avueH3sun. Mo gaHHOM AnLEeH3UN
NpeaoCTaBAAETCA TaKXKe CONyTCTByIOLLEee NporpammHoe obecneyeHune
aBTOMATM3MPOBAHHOIO TeCTMpoBaHuA Ana K.
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Tabnuua 3 XapakTepucTuku 3anycka no NFC

CraHpapTtHaa  3anycTuTb No: B pexxume «MoaroroBKa u 3anycK»:
MoaroToBUTbL NO: 3anycTutb no:
NFC-A e SENS_REQ e SENS_REQ e SDD REQ vnw TaﬁM—ayrl
e ALL_REQ e ALL_REQ
e Jlio6oii BapuaHT (SENS_REQ | e Jlo6oii BapuaHT (SENS_REQ
unu ALL_REQ) unu ALL_REQ)
e SDD_REQ

e [loarotoBka M 3anyck

NFC-B e SENSB_REQ e SENSB_REQ e ATTRIB wnv Taiim-ayt!
e ALLB_REQ e ALLB_REQ
e Jlioboli BapuaHT e Jliob6ow BapunaHT (SENB_REQ
(SENSB_REQ nau unn ALLB_REQ)
ALLB_REQ)
e ATTRIB

e [logroTtoBka u 3anyck

NFC-F? * SENSF_REQ * SENSF_REQ o ATR_REQ uau Taiim-aytt
o ATR_REQ

e Havano

e [loarotoBka M 3anyck

MpumeyaHuma:

1 I'IpM MCNON1b30BAaHNN BapUaHTa MoaroTtoBKa u 3anyck ocu,vmnorpad) BbINO/IHAET NOArOTOBKY NO HACTynaeHuto
oAaHOro cobbITHA U 3anycK — No HaCTynaeHuto gpyroro cobbITUA NAK No npowecTtBMn YKasaHHOro TaVIM-ayTa, ecnu
BTOpOE cobbITHe He HacTtynuno.

2 Mopgaepusaetca TexHonorna NFC-F (212 k6ut/c) u NFC-F (424 k6ut/c).

Koraa BbibpaH TMn 3anycka no NFC, ¢ TOMOLLbIO MPOrpamMMHbIX KHOTIOK MOXHO BbI6paTh
MCTOYHMK, CTaHAAPT TEXHOMIOTUM CUTHAIM3aLMK, COBbITUE A1 3anycKa U Apyrue
napameTpsbl:

1 HaxmuTe KHonKy [Trigger] 3anyck.

2 HaxXmuTe NporpamMmHyto KHOMKY 3anycK B MEHI0 «3anycK», a 3aTem NoBepHUTE PyUKy
BBO/A, YTObObI BbIOpaTh PagmouactoTHana cBasb 6nukHero geicreua (NFC).
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WCTouHKE
1

HaxmuTe nporpammHyto KHOMNKY MCTOYHUK 1 NOBEPHUTE PYyYKy BBOAA, YTODLI
BbIOPaTb MCTOYHMK aHAIOrOBOro BXOAHOTO KaHana.

HaxKMuTe nporpammHyto KHoMKy CTaHAApT, 4TOObl BbIOPaTb TEXHOOTMIO
CUTHANM3aUMK, UCNOb3YEMYIO BXOAHbBIM CUTHANIOM.

5 YcTaHOBWTe ypOBEHb 3amnycKa A1 3axBaTa Nepexo/i0B B orMbatollein Moayaaumm.

Nnn npnbansmtensHo npu 50 % rnybuHbsl moaynaumn. TexHonorma NFC-A
ncnonbsyet 100 % moaynaumio, MO3TOMY YPOBEHb 3aMyCKa MOXKHO YCTaHOBUTL B
LLIMPOKOM AMana3oHe 3HadYeHunn. TexHonornm NFC-B, NFC-F212 n NFC-F424
ncnonb3ytoT 10 % MmoAyNsaLmMIo, NO3TOMY YPOBEHb 3aMycka HE0HX0AMMO YCTaHOBUTb
npnbaAU3nUTENBHO Ha 95 % OT aMNAUTYAbl HEMOAYIMPYEMOrO HECYLLLEro CUrHana.
O6bI4HO dakTMYecKasa rnybuHa moaynaumm coctasnset bonee 10 %, No3TOMy 3anyck
MOHO YCTaHOBMTb Ha COOTBETCTBYHOLLEM YPOBHE.

Ha nprBeseHHOM Aafiee pUCYHKe NMOKa3aHo, Kak He0bX0A4MMO HAaCTPOUTL YPOBEHb
3anycka. Mapkep Y2 yCTaHaB/IMBAETCA B KQYeCTBE aMNANTY bl HEMOAY/IMPYEMOTO
Hecyuwero curHana nam 123,3 mB. Mapkep Y1 ycTaHaB/MBaeTCA B KayecTse
MaKCMMaibHOTO 3HAYEHMUA MOAYMPYEMOWN aMAnTYAbl nan 97,8 mB. (YuTuTe, 4to
dakTMueckan rnybuHa moaynaumm coctasaseT npmubansmtenoHo 20 %.) CpeaHss
ToYKa moaynsaumm coctasmt (123,3 mB + 97,8 mB) / 2,0 = 110,6 mB. 3anyck
yCTaHaBNMBaeTCA Ha yposeHb 108 MB, HEMHOTO HUXeE CpeHero YPOBHA MOAYNALMN
O y4YeTa ructepesmca 3anycka.
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Stop WFC 2

6 HaxmwuTe nporpammHyto KHoMKy CobbiTUe 3anycKa 1 NOBEPHUTE PyUKy BBOAA, YTOObI
BbIOPATb yCNOBME 3amycKa. HeKkoTopble cOBbITUA, KOTOPblE MOXKHO BbIBPATb,
onpeaeneHbl B CTaHAAPTax, BO3MOKHbI TaKKe caeaytoluime BapuaHTbl COBbITUIA:

Jio60oi BapnaHT — npu Bbibope TeXHONOrMU cnrHanmnsaumm NFC-A 310 3HayeHue
NO3BO/IAET BbIMO/IHATL 3anyck no cobbiTvio SENS_REQ mam ALL_REQ. Mpwu BbIBOPE
TexHosnornu curHanmsaumm NFC-B aTo 3HaYeHMe No3BONAET BbINO/IHATL 3aMyCK No
cobbiTnio SENSB_REQ maun ALLB_REQ.

Hauano — npw Bbibope TexHonorui curHanmsaumm NFC-F 370 3HayeHMe no3sonseT
yKa3aTb NpeABapuUTe/ibHYt0 NOC/1e0BaTEIbHOCTb, KOTOPAA 3anyCcKaeT Kaap
OAHHBbIX.

MoaroToBKa U 3anNycK — 3TOT BapMaHT NO3BOAET BbINOJHUTL NOATOTOBKY
ocumnnorpada no HacTynAeHMIo 04HOIO COObITUA M 3aMyCK — N0 HACTYMAEHMUIO
APYroro cobbITs WA NO NPOLIECTBUM YKa3aHHOro TaliM-ayTa, eciv BTopoe
cobbiTMe He HacTynuAo.

7 TNMpwu Bbibope cTaHaapToB NFC-F gocTynHa nporpammHas KHomnka U3ameHuTb
NONAPHOCTb, KOTOPAA NO3BOJIAET 3aMycKaTb ocLmanorpad Npm curHanax c obpaTHoM
NONAPHOCTbIO. ECIM 3TOT peum HeakTuseH, ocumanorpad 3anyckaetca npwm
CUTHanax c NPAMOM NoMAPHOCTbIO.
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8 Koraa BbibpaH BapuaHT MogrotoBKa 1 3anyck:
a HaxXmuTte nporpammHyto KHonky CobbiTMe NOAroToBKM, UTOOLI BbIOPATh COOLITHE,
no KOTOPOMY HEOBXOAMMO BbINOAHUTL NOAFOTOBKY.

Korpaa BbINOMHAETCA NOArOTOBKA K YKa3zaHHOMY cobbiTuto, paszbem TRIG OUTBNC
nepexoamT B COCTOAHME BbICOKOTO noTeHumMana. Ocumnnorpad HaxoamTcs 8
peXxrme OXMAAHUA 10 0OHAPYKEHWA BTOPOro COBLITUA UM NOKA He ncTeveT
YKa3aHHbIl Nepuos BpEMEHM, 3aTEM BbINONHAET 3anycK.

Ona TexHonornm NFC-A BTopbim cobbiTvem ssnaetca SDD_REQ.

Ons texHonornm NFC-B BTopbiM cobbiTMeM aBnsetca ATTRIB.

Ona TexHonornm NFC-F BTopbim cobbiTnem aBnsetcs ATR_REQ.
Mocne 3anycka ocumnnorpada nnuHua TRIG OUTBNC nepexoauT B COCTOSHME
HW3KOro NoTeHLMana.

b HaxmuTe nporpammHyto KHomnKy TalmM-ayT 1 NOBepHUTE PYYKy BBOAA (MM CHOBA
HaXKMUTE NPOrPaMMHYIO KHOMKY M UCMOb3YHTe AManoroBble OKHa ¢
OyKBEHHO-LMGPOBOW KNaBnaTypot), 4Tobbl yKas3aTb 3Ha4YeHMe Talm-ayTa.

3anyck no N-Homy GPOoHTY cepum

3TOT TMN 3anycka ocyulecTenseTca no N-Homy GPOHTY CepUM, KOTOPbIK CO34aeTcs No
NcTeYeHnn BpemeHmn 6esnencTemns.

l<— IdleTime —>1  Triggery

S JEREAS

[Ns HaCTPOWKM 3TOro 3anycka HeobxoaAMMO BblBpaTb MCTOUHMK, OTKAOHEHUE GPOHTA,
Bpema 6e34eicTBus n Homep GpPoHTa.

1 HaxkmuTte KHOMKy [Trigger] Tpurrep.

2 HaxmwuTe nporpammHyto KHomMKy TPUFrep B MeHIo 3aMnycKa, a 3aTem C MOMOLLbHO
py4YKku BBoAa BbibepnTe N-Hbl GPOHT cepum.
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ApTo N%E 1

Kroru

Tun MeTouHmE Mepenan
M-HBI tp 1

3 HaxXmuTe nporpammHyto KHomnKy UCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOObI
BbIOPATb UCTOYHMK BXOLHOMO KaHana.

4 Haxmute NporpaMMmHyto KHoNKy OTKAOHEHMUe, YTODbl yKa3aTb OTKOHEHWe GPOHTa.

HaxmuTe nporpammHyto KHoMKy besaeicTBue 1 NoBepHUTE pPyyKy BBOAA, YTOObI
3a4aTb Bpema besaencrems.

6 HaxXmuTe NporpammHyto KHOMKy @POHT, @ 3aTeM C MOMOLLbIO PYYKM BBOAA YKaXKMTE
HoMep GPOHTa, MO KOTOPOMY AO/IKEH OCYLLECTBAATLCA 3aMyCK.

3anycK nNo KOPOTKOMY NaKeTy

3anyck No KOPOTKOMY MaKeTy UCMOb3yeTcA A419 MOUCKA UMMNY/bCOB, KOTOPbIE
nepecekaroT 0O4HO NMNOPOroBoe 3Ha4YeHMe, HO HE NepecekaloT Apyroe.
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Bbicokun ypoBeHb

Hwuskuin ypoBeHb

MonoxuTenbHbIN KOPOTKUA MMNYNbC  OTpuuaTenbHbI KOPOTKUIN UMMYIbC

e [10N0OKNTENbHbIN KOPOTKMIN MMIYJIbC MEePECceKaeT HUMKHUI NOPOr, HO He nepeceKkaeT
BEPXHUI.

e OTpuLATENbHbIN KOPOTKMIN UMNY/IbC NepeceKkaeT BEPXHUIM NOPOT, HO He NepecekaeT
HUNKHUIA.

YT06bI OCYLLECTBUTL 3aMYCK MO KOPOTKOMY NAKETY, BbIMOJHUTE CAefytolimMe AeUCTBUA.

1 HaxmuTe KHOMRy [Trigger] Tpurrep.

2 HaxmuTe nporpaMmHyto KHOMKy TpUrrep B MeH0 3amnycKa, a 3aTem € MOMOLLbIO
pyyku BBoAa BblbepnTe KOpoTKMii naker.

ABTO

Mraru

3 HaxmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEPHUTE PyYKy BBOAQ, YTOObI
BbIOPaTh 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

200

3anyckK No HacTPOKKe 1 yAePKaHWUIO UCNONb3YeTCA 1A NOUCKA HaPYLLEHWUA HAaCTPOMKM 1
yLoepKaHuA.

V

|
|
|
|
| |
Bpems HacTporikn Bpems yaepxaHus

|
[aHHble ><
|

TaKTOBbIV cUrHan
(nepegHuin
pPOHT)

OA4uH KaHan ocu,mnnorpacba MCNONb3yeTCA ANA USMEPEHNA TAKTOBOTIO CUIrHana, a ,a,pyr017|
— ONA U3SMepeHnA CUrHana daHHbIX.

YT106bl OCYLLECTBUTL 3aMyCK MO HAaCTPOMKE U YAEepKaHUIO, BbINONHUTE Caeaytolmne
AencTBns.

1 HaxmuTe KHOMRy [Trigger] Tpurrep.
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2 HaxmuTe nporpammHyto KHOMKy TPUIFrep B MeHIo 3aMnycKa, a 3aTem C MOMOLLbIO
py4YKu BBOAA BbibepnTe HacTpoiiKa 1 yaep:KaHue.

3 HaxXmwuTe nporpammHyto KHOMKY TaKTOBbIM CUTHAN 1 NOBEPHUTE PYYKY BBOAA, YTODbI
BbIOPATb BXOAHOW KaHa/ C TaKTOBbIM CUTHANOM.

4 3apaiiTe NoaxoAAlMIA yPOBEHD 3aMyCKa A/ TaKTOBOrO CUrHaAa C MOMOLLLbIO PyYKM
YPOBHSA 3anycka.

5 HaxmuTe nporpammHyto KHomky MepeaHUi GPOHT UK 3agHUI GPOHT, UTOObI
YKa3aTb MCMO/b3yemMblit GPOHT CUHXPOMMMY/IbCa.

6 HaxmuTe NnporpammHyto KHOMKY [laHHbIe 1 NOBEpPHUTE PYYKy BBOAA, YTOObI BbIOPATHL
BXOAHOWM KaHan C CUTHAaNOM AaHHbIX.

7 3apalite NnoAXoAAWMIA YPOBEHb 3aMyCKa A48 CUrHaNa AAHHbIX C MOMOLLIO PYYKM
YPOBHSA 3anycka.

8 HaxmuTe nporpaMmmHyto KHOMKY < HacTpoiKa v noBepHUTE pyuKy BBOAA, YTOObI
BbIOPATb BpEMA HAaCTPOMKM.

TakT. cMrH
1

9 Ha)mMuTe NPOrpaMmMHyto KHOMKY < YaepKaHue 1 NoBepHUTe pydKy BBOAA, YTOObI
BbIOPATb BpEMSA yaepHKaHus.
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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 3STOMY TaK, YTO MOXKET He 3anyCcKaTbCcA,
€c/I NPOBHMK HenpaBUAbHO CKOMNEHCUPOBAH, 0COHEHHO NPU UCNOIb30BaHUMN
nporpeccuBHbIX GopMaToB.

1 HaxkmuTe kHONKy [Trigger] 3anyck.

2 HaxKMuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", a 3aTem ¢ NoMoLLbto
py4KM BBOZa BblibepuTe Bugeo.

1 Monel

Hroru

HcTouHKE
1
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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

MHorne BUAEOCUTHANbI NPOUCXOAAT OT 75-0MHbIX UCTOYHUKOB. [lna obecneyeHuns
NPaBUIbHOTO COMTACOBAHMA C STUMMU UCTOYHUKaMU cleayeT NPpUCcoesuHUTb Ha BXOZ,
ocumnnorpacda cornacoBaHHy Harpysky 75 Om (Hanpumep, Keysight 11094B).

4 HaxXmute NporpaMmHyto KHOMKY MNOAAPHOCTM CUHXPOHU3ALUMW A8 YCTAHOBKM

NONOMKUTENIbHOM (ﬂ_) AW OTpMLATENbHOM (U) NoIAPHOCTU CUHXPOHM3AUMN
3anycKka BMAeoCUrHana.

5 HaxkmuTe nporpammHyto KHonky HacTpoiiku.

6 B meHto "3anyck no BMAEOCUTHaAaM" HasKMUTE MPOrpaMmmHYyto KHOMKy CTaHAapT,
4TOObI YCTAHOBUTbL CTAHAAPT BUAEOCUTHANA.

Ocumunnorpad noaaepKMBaeT 3anycK No CUrHanam NePeUnCIeHHbIX HUKE
Te/NIeBU3MOHHbIX CTaHAAPTOB M CTaHAAPTOB BMAEOCUTHANOB.

CraHpapT Tun CuHXpoumnynbC
NTSC YepeccTpouHbIi [ByxypoOBHeBbIl
PAL YepeccTpouHbIi [ByxypoOBHeBbIl
PAL-M YepeccTpouHbIi [ByxypoBHeBbIl
SECAM YepeccTpouHbIi [ByxypoBHeBbIl
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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 BbI6ope O6LWMIA 3aMYCK MOXKET OCYLLECTBAATLCA MO NO/b30BATENBCKUM
[OBYXYPOBHEBbLIM M TPEXYPOBHEBbLIM CTaHAAPTaM BMAEOCUHXPOHM3aLMK. CM.
“HacTtpolika obumx 3anyckoB no BuaeocurHany" Ha ctpaHuue 207.

HaxmnTe nporpammHyto KHOMKy ABTOMaTHMUYeCKasa HacTPOIKa, YToObI

dBTOMAaTUYECKMN HACTPOUTb ocu,vmnorpad) ana Bbl6paHHOI'O MCTO4YHWMKa (MCTO‘-IHVIK) n

cTaHaapTa (CraHgapT):

Maclutab KaHana-MCTOYHMKA MO BEPTMKAAM ycTaHaBMBaeTcA Ha 140 mB/aen.

CmelleHne KaHana-nCToYHMKa yCcTaHaBanBaeTca Ha 245 mB.

BKAtoYaeTca KaHan-UCTOYHMK.
YCcTaHaBMBaETCA TN 3anycka Buaeo.

s pexvma 3anycka no BMAEOCKIHaNy ycTaHaBMBaeTca 3HayeHe Bece CTpoKu
(oaHaKo He usmeHseTca, eciv 4ns napameTpa CTaHAAPT YCTaHOBNEHO 3HaYeHue
0o6wuin).
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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 cnepytowmx TabanLax yKkasaHbl HOMepa CTPOK AR KayKA0ro BUAEOCTaHAApTa
EDTV/HDTV (A0CTYNHO NpW HaAWYUM pacliMpeHHOM NMLEH3UN Ha 3aMyCK No
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 NpuMepsl UAMOCTPUPYIOT paboTy GYHKLUMM 3anycKa no BuaeocurHany. B
3anyckamo  3TUX NpMMepax UCMoab3yeTca cTaHaapT suaeocurHana NTSC.
BUAGOCUTHANY o “331ycKk o onpeaeneHHOM CTPOKe BUAeOCUTHaNa" Ha CTpaHuLe 208
e “3anyck no Bcem cMHXpoumnynbcam" Ha cTpaHumue 209
¢ “3anyck no onpeaesneHHOMy NonyKaapy BugeocurHana” Ha ctpanHuue 210
e “3anyck no Bcem nosykaapam BuageocurHana" Ha ctpaHuue 211

e “3anyck No HeYeTHbIM UM YeTHbIM Nonam" Ha cTpaHuue 212
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HacTpoiika 06X 3aMyCKOB MO BUAEOCUTHANY

Ecnum BbiGpaHO 3HaueHWe OBLWMIA (L,0CTYMHO NPU HAANYUKM PACLUIMPEHHOW INLLEH3MM Ha
3anyck no BuaeocurHany DSOX3VID) ans napameTpa CTaH[APT 3amnycka no
BMEOCUTHANY, 3aMyCK MOXET OCYLLECTBAATHCA MO NONb30BATENBCKUM ABYXYPOBHEBLIM
N TPEeXyPOBHEBbLIM CTaHAAPTaM BUAEOCUHXPOHM3aLMK. MeHIo 3anycKa no BUAEOCUIHany
N3MeHAETCA Ceaytowmnm obpasom.

1 HakmuTe NporpammHyto KHoMKy Bpemsa >, 3aTem NoBEpHUTE py4Ky BBOAA 41A
YCTAHOBKM 3HAYEHMA BPEMEHM, MPEBbILAOLWLETO AJMHY UMMNYAbCa CUHXPOHMU3ALMH,
YTO6bI OCLUMANOrPad BbINOAHMA CUHXPOHM3ALMIO MO BEPTUKANM.

2 HakmuTe nporpammHyto KHonky Homep ¢ppoHTa, 3aTem NoBepHUTE PyyKy BBOAA A5
Bbibopa N-HOro GpoHTa NOC/e CUHXPOHM3ALMK MO BEPTUKANW A/1A 3aMycKa.

3 [1nA BKAKOYEHMWS WAKN OTKAOUYEHNA YNPABAEHUA CUHXPOHM3ALMEN N0 TOPU3OHTANM
HaXXMUTE NepBYIo NPOrpamMmmHyo KHOMKY FOPU3OHT. CHHXPOHU3aLMA.

[ns BMAeo c YepeaoBaHWEM CUTHAN0B BKOYMTE yNpaBaeHHe

FOPU3OHT. CUHXPOHM3ALMA 1 BbINONHUTE HAaCTPOWKY FOPU3OHT. CUHXPOHU3ALUA
B COOTBETCTBMM CO BPEMEHEM CUHXPOHMU3ALMN U3MEPEHHOTO BUAEOCUTHANG,
4T06bI HYHKLUMA HOMep PppPOoHTa BbINOHANA TONBKO NOACYET CTPOK U He
BbINOAHAMNA ABOMHOM NOACYET NPY BbIPaBHMBAHMU. KpOMeE TOrO, MOXKHO
HacTpoUTb NapameTp 3agep:KKa NonsA Tak, 4Tobbl 3anyck ocuuanorpada
BbIMOMHANCA OMH Pa3 ANA KaKAoro naketa.

AHANOMMYHO A4/18 MPOrPECCUBHbIX BUAEOCUTHANOB C TPEXCTYNEHYATON
CUHXPOHM3aLMeN BKAOYMTE ynpaBaeHe FOPU3OHT. CUHXPOHU3ALMA U
BbIMOJIHWUTE HAaCTPOMKY FOPU3OHT. CMHXPOHMU3aLMUA B COOTBETCTBMM CO BPEMEHEM
CUHXPOHM3ALMKN U3MEPEHHOTO BUAEOCUTHANA, YTOObI dyHKLMA Homep dpoHTa
BbIMO/IHANA TO/IBKO MOACYET CTPOK U He BbIMO/IHANA ABOMHOM NOACYET NpK
CUHXPOHM3ALMKN NO BEPTUKANM.

Ecau BRAOYEHO yNpaBneHne CUHXPOHU3aLMeR Mo roOPpU3oHTaAN, HasKMUTE BTOPYHO
NPOrpaMmMHY0 KHOMKY FOPU3OHT. CMHXPOHM3ALMA, 3aTEM MOBEPHUTE PYUKY BBOAA
[O/151 YCTAHOBKM MUHUMA/IbHOTO BPEMEHW MMIMY/IbCa CUHXPOHMU3ALMM MO FOPMU30HTaAN
00151 NPU3HAHWSA ero AeNCTBUTE/bHbIM.
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3ar|yc+< no OI'Ipe,EI,e/'IeHHOVI CTpOKe BnaeoCunrHania

[na peannsaumn Buaeosanycka HeobxoamMmo, YTobbl aMNANTYAa CUHXPOUMMYIbCA
npesbiWwana 1/2 geneHns ceTku ¢ AtobbiM aHaNOroBbIM KaHaNOM B Ka4ecTBe MCTOYHMKA
3anycKa. YpoBeHb 3amnycka He U3MEHAETCA NpW BPaLLEeHWM PyYKM 3amnycka YPoBeHb,
MOCKO/bKY OH YCTaHABAMBAETCA aBTOMATMYECKM Ha BEPLUMHbI CUHXPOUMMY/IbCOB.

OaHMM NpMMepOoM 3aMyCcKa No onpeaeneHHON CTPOKe BUAEOCUIHaNa ABAAETCA
HabnoLeHNe TECTOBbIX CUTHAN0B BEPTUKAbHBIX MHTEPBANOoB (VITS), KoTopble 0OblYHO
HaxoAATcA B CTpoKe 18. [lpyrum npMmMepom ABAAKOTCA 3aMKHYTble TUTPbI, KOTOpble
00bIYHO HaxoAATCA B CTPOKe 21.

1 HaxkmuTe KHOMKy [Trigger] Tpurrep.

2 HaxKMuTe NporpamMmHyto KHOMKy TpUFrep B MEHIO 3aMycKa, a 3aTeM C MOMOLLLbIO
py4KM BBOA BblbepuTe Bugeo.

3 HakmuTe nporpammHyto KHoMKy HacTpoiiKK, 3aTem NporpammHyto KHOTMKY
CraHAapT, 4uTo6bI BbIOPaTh NOAXOAALLMI TENEBU3MOHHbIN cTaHaapT (NTSC B gaHHOM
npumepe).

4 HaXMuUTe NPOrpaMMmHYHO KHOMKY Pexum 1 Bbibepute NoayKaap CTPOKM, MO KOTOPOM
Bbl XOTUTE 3anycKkaTb ocumnnorpad. MoxkHo Bbibpats CTpoKa:none 1, Ctpoka:none 2
nnu CTpoKa:usmeHeHue.

5 HaxkmuTe nporpammHuyto KHonky Homep cTpoku 1 BbibepuTe HOMEP CTPOKM,
KoTOopyto TpebyeTca obcienoBats.

NooyepeaHbIA 3anycK

Ecnu BbibpaH BapuaHT "CTpoKa:usmeHeHune", To ocumnnorpad byaget nooyepeaHo
3anycKaTbCA No BbIBpaHHOMY HOMeEpPY CTPOKM B NoslyKagpe nona 1 v B nonykagpe nons
2. 370 ABAsAeTcA 6bICTPbIM COocoboM cpaBHEHMA TecToBbIX curHanos (VITS) nonykaapos
nona 1 v nona 2 Mam NPoBepKW NPaBUIbHOCTU BCTAaBKM NOJIOBUHBI CTPOKWU B KOHLE
nonykagpa nona 1.
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Puc. 28 Tllpumep: 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 Bcem 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 nononto 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.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 211



11 3anycku

Puc. 31 3anyck no Bcem 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 noato 1 nooyepeaHo C LuBeTHbIM noiem 3

Ecnm HyxkeH 6onee NoapobHbIN aHain3, TO MOMKHO BbIDPaTh A/1A 3aMycKa TO/IbKO OAHO
uBeTHoe nosne. MoHO caenaTb 3TO C MOMOLLBIO NPOrPaMMHOM KHOMKM 3aaep’KKa nons
B MEHI0 3arycKa BMAE0. HaKMMUTE NPOrpammHyto KHOMKy 3aaepKa Noasa 1 C MOMOLLbO
PYYKM BBOAA PEryaNpynTe 3aepKKy C NPUPaLLeEHUAMM B NONOBUHY NONS, NOKa
ocumnnorpad He CTaHeT 3anycKaTbCA TONbKO MO 0A4HOM dase cMrHaia LBETOBOro NakeTa.

BbICTpbI CNOCOD CMHXPOHM3MPOBATLCS MO APYroM dase COCTOUT B TOM, YTODbI
OTCOeAMHUTL CUTHAM Ha KOPOTKOE BPeMs 1 CHOBa NpUCoeaMHUTL ero. MoBTopaATe 3Ty
npoueaypy, NoKka Ha aKpaHe He NoABKUTCA Haanexallas ¢asa.

Mpun perynmpoBKe 3aAepKKM C MOMOLLbIO MPOrpaMMHON KHOMKK 3aaepyKKa nona 1
PYYKM BBOZA COOTBETCTBYIOLLEE BPEMS BbIAEPHKKN UHAMLUMPYETCA B MEHIO PEXMMA
3anycKa 1 cBa3u.
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Tabnuua 4 Bpems 3a4ePKKM 414 NOAOBUHbI NOAA

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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1

Hroru

Puc.33 [pumeHeHuMe 3a4epKKM NONA ANA CUHXPOHU3ALMKM NO UBeTHOMY nonto 1 nnum
3 (pexkum "Mone 1")

[MocnenoBaTeNbHbIM 3aMyCK

C NOMOLLbIO NLLEH3WIN Ha NOCAeA0BaTeIbHOE AeKOoAMpPOBaHMe (cMm. pasaen “Moaynu
nocnefoBaTeNbHOro AeKoANPoBaHUA" Ha cTpaHuLe 157) MOXHO aKTUBMPOBATb TUMbI
nocaefoBaTe IbHbIX 3aMycKoB. [ HAaCTPOMKM 3TUX 3aMyCKOB CM.:

e “3anyck no ARINC 429" Ha cTpaHuue 529

e “3anyck no CAN/CAN FD" Ha cTpaHuue 428

e “3anyck no CXPI" Ha cTpaHuue 449

e “3anyck no FlexRay" Ha cTpaHuue 461

e “3anyck no 12C" Ha cTpaHuue 470

e “3anyck no 12S" Ha cTpaHuue 493

e “3anyck no LIN" Ha cTpaHuue 439

e “3anyck no Kogy «MaHuyectep»" Ha cTpaHuue 505

e “3anyck no MIL-STD-1553" Ha cTpaHuue 521
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e “3anyck no NRZ" Ha cTpaHuue 513

e “3anyck no curHany SENT" Ha cTpaHuue 542
e “3anyck no SPI" Ha cTpaHuue 483

e “3anyck UART/RS232" Ha cTpaHuue 553

e “3anyck no USB PD" Ha cTpaHuue 562

3anyck, KBaaMPULMPOBAHHbIN MO 30HE

MpuY ncnonb3oBaHUM GYHKUMM 3aMycKa, KBaAMOULMPOBAHHOIO MO 30HE, AOCTYMHbI ABe
NPsMOYro/ibHble 061acTu: 30Ha 1 1 30Ha 2. s Toro, 4Tobbl OTObparkeHue n
CoxpaHeHue cobpaHHbIX AaHHbIX HAYanoCh, CUTHAA AO/IKEH UK HE I0/IKEH Nepeceyb
3T obnacTm.

®yYHKUMA 3aMycKa, KBanMdULMPOBAHHOIO MO 30HE, UMEET NPUOPUTET Haj, annapaTHbIM
3anyckom ocumanorpada, KOTopblin ynpasaaeT cbopom JaHHbIX CUTHANI0B Ha OCHOBEe
CcoBbITUIA NepeceyeHmns 30H.

HacTtpoitka 3anycka, KBaanduuMpoBaHHOIO No 30He

1 KocHuTEeCh NPaBoOro BEpXHEro yraa, YTobbl BKAYUTb PEXMM PUCOBAHMA
MPAMOYro/IbHUKOB.

Auto

2 T[lpoBeauTe NajbLEeM Mo 3KpaHy (MAM NepemecTuTe yKasaTelb NOAKAOUYEHHOM
USB-mbiLim), 4TobBbl HapUCOBaTb NPAMOYrONbHUK A58 0603Ha4YeHna obnacTu,
KOTOPYIO A0/IXKEH UAN HE AI0/IKEH NepeceKaTb CUTHa.

Y6epute nanel, c akpaHa (MM OTNYCTUTE KHOMKY MbILLIM).

4 B OTKPbIBLIEMCSH KOHTEKCTHOM MEHIO BbibepuTe NPAMOYTobHUK 30HbI 1 MM 30HbI 2
W YKXKWTE, IONKEH /IV CUTHA/ MepeceKaThb 3Ty 30Hy.

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



3anyckn 11

e 1: hust Int

e 1: Mu

Koraa dyHKLUMA 3anycKa, KBainduumMpoBaHHOTo No 30He, BKAoYeHa, KHomnka [Zone]
30Ha ropuT.

B MeH!t0 3anyckKa, KBaandULUMPOBAHHOMO MO 30HE, HAXKMMUTE MPOrPAMMHYHO KHOTMKY
MNCTOUYHMK 1 BbIDEPUTE MCTOYHMK BXOAHOIO CUrHaia A4/19 aHaoroBOro KaHana, ¢
KOTOpbIM ByayT cBsAi3aHbl 06€ 30HbI.

30HamM NPMUCBaMBAtOTCA LBETA, COOTBETCTBYIOLLME Bbl6paHHbIM dHa/IoroBbIM KaHa/lam
BXOZHOIMO CUTHaNa. 30HbI, KOTOPbIE CUIHA/ HE LOJ/IKEH NEPeCceKaTb, 3aTEHEHbI U
OTNINYAKOTCA OT 30H, KOTOPbIE CUTHa/ OO0/1XKEH NepeceKkaTb N KOTOPbIE MMEIOT
CMIOWHYH 3a/1NBKY.

NCTOYHWMK 3anycKa, KBaI'Il/Id)I/ILI,I/IpOBaHHOI'O MO 30HE, HEe A0/1XKeH coBMaaaTh C
MCTOYHUKOM annapaTtHOro 3arnyckKa.

[Nna akTUBMPOBAHUA N 1IeaKTUBMPOBAHMA 30H MOXHO MCMOIb30BaTh MPOrPamMMHble
KHOMKM 30Ha 1 BKA. 11 30HA 2 BKA., a TaKKe A/1A NepekNtoUeHna MeXay YCA0BUAMM
"NonxkeH nepecekatb" 1 "He aonkeH nepecekatb" MOXHO MCMNO/b30BaTb
nporpammuble KHoMkn 3oHa 1 1 3oHa 2.
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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 OLLeHNBAETCA Ha COBOAEHME YCN0BUA NEpeceyeHns 30Hbl, a He
Koraa cbop faHHbIX COOTBETCTBYET XapaKTEPUCTUKE 30HbI U BbIBOAUTCA HA AMUCNNEN
ocumnnorpada B Buae rpaduka.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



12

CurHanbi ¢
BbICOKMM
YPOBHEM LWyMa

Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

Pexknm 3anycKka/cBs3b

Bbibop pexkuma 3anycka: "AsTo" nam "HopmanbHbiit" / 220
Bbibop cBsA3u Tpurrepos / 222

BK/Il0YEHME 1 BbIK/IIOYEHME NOAaBAEHMA WyMa npu 3anycke / 223
BkntoueHWe u BbikAoueHue BY-3arparkaerus / 224

HacTpoiika 3aaepskku 3anycka / 224

Bxog, BHewHero 3anycka / 226

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

(“BkAtoyeHme 1 BbikAoYeHUe BY-3arparkaeHma" Ha cTpaHuue 224), dunbTpa HU3KKX

yacTtoT (“Bbibop cBa3u Tpurrepos" Ha cTpaHuLue 222). Cm. TakKe pasaen
“BKNKOYEHME U BbIKAOYEHME NOAABAEHMSA WyMa MpK 3anycke" Ha cTpaHuue 223,

3 [119 COKpalleHWs ypOoBHA LIYMOB Ha oTobpaxkaemom curHane obpatutecs K pasgesny

nn

“Pexknm cbopa pgaHHbIx "YcpegHeHume"" Ha cTpaHuue 240.

KEYSIGHT

TECHNOLOGIES

219



12 Pesxum 3anycka/csasb

Bbibop perknma 3anycka: "AsTo" namn "HopmanbHbIn"

np

220

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 64.

un

Cm. cneaytowme onmncaHuna “Korga Mcnosib3oBaTb pexkum 3anycka "AsTo"" Ha
AL

cTpaHuue 221 n “Koraa ncnonb3oBaTb pexunm 3anycka "HopmanbHbin"" Ha
CTpaHuue 221.

[Nna nepekntoveHns mexay pexxumamm 3anycka ("AsTto" 1 "HopmanbHbii") MOXKHO
TaKXe HacTpouTb KHomnKy [Quick Action] BbicTpoe aeiictBue. Cm. “HacTpoika KHOMKK
"[Quick Action] BeicTpoe aeictene" Ha cTpaHuue 383.

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
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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).

e “MpuHyauTenbHbIN 3anycKk" Ha cTpaHuue 179
e “HacTpolika 3agep:kKu 3anycKka" Ha cTpaHuue 224

e “PasmelleHune TOYKM OTCUETa BpeMeHU (cieBa, No LEeHTpPY, CNpaBa,
nonb3oBaTesibckoe)" Ha cTpaHuue 81

Bbibop CBA3M TpUrrepos

222

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/1 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,

Mcnonb3yiTe CBA3b MO NepeMeHHOMY TOKY /1 MOyYeHUs cTabuabHOTo 3anycKka
no GPOHTY, ec/in B curHane Habatogaetcs 60blIoe CMeLLeHNe NOCTOAHHOM
COCTaBAAOWEN.

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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0dB .

3 dB down point

DC 50 kHz

Hu3Kko4vacToTHOE 3arpaxaeHume yCtpaHAeT U3 CUIrHa/ia 3arnyCka HeXXelaTe/ibHble
HN3KOYaCTOTHbIE COCTaBaAOWMNE (HaI'IpVIMep, YaCTOTbl IMHUN I'IMTaHl/Iﬂ), KOTOpble
MOTYyT CO34aTb MOMEXN HadNeXKallemMy 3arycry.

Vcnonbayite ceasb HY 3arpaxaeHune 418 nonydyeHus cTabuibHOro 3anycka no
GPOHTY, ecnun B cUrHane HabaAAIOTCA HU3KOYACTOTHbIE MOMEXM.
Bupeo — Takas CBA3b, Kak NMPaBW/IO, HEAKTMBHA, O HAKO OHa BblibMpaeTca

dBTOMaTU4YeCKHK, eC/In B MeHIO 3anyCKa BK/IFOYeH 3anyCcK no snaeo.

O6paTnTe BHMMaHKME Ha TO, YTO CBA3b TPUITEPOB HE 3aBUCUT OT CBA3M KaHaNoB (CM.
“YKasaHue cBA3n KaHanoB" Ha cTpaHumue 90).

BKkAtoueHne 1 BbIKAOYEeHWE NoaaB/1eHUA wymMa npwn 3arnycke

DYHKUMA NoAaBAeHNs WyMa 400aBASET A0NONHUTENbHbIN MMCTEPesmnC B CXemy 3arycka.
YBENMYMBAA NONOCY MMCTEPE3NCA, MOXKHO CHU3UTb BEPOATHOCTb BO3HUKHOBEHMA LLIYMOB
npu 3anycke. OHAKO NPV 3TOM TaKKe YMEHbLLIAETCS YYBCTBUTENBbHOCTb TPUITEPOB, YTO
TpebyeT HECKONbKO BoNee MOLWHOIo CUrHana A1 3anycka ocuunnorpada.

1 HasxkmuTe kHonky [Mode/Coupling] Pexxum/cBasb.

2 Bk/toYeHMe 1 BbIKAOYEHWE 3TON GYHKLMM OCYLLECTBAAETCS C MOMOLLbIO
nporpammHol KHoMnKu NMogaBneHne Wyma B MEHIO PEXKMMA 3aMyCKa U CBA3MN.
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BrkntoyeHue 1 BbiktoveHne BY-3arparkaeHuna

Mpw ncnonb3oBaHWK BY-3arparkaeHuns B KaHale 3anycKa yCTaHaBAMBaeTCA UAbTP
HU3KKMX YacToT Ha 50 Ky, Anda yCTpaHEeHMA BbICOKOYACTOTHbLIX COCTaBAAOLWMX U3 CUTHANA
3anycka.

0dB :
—
-3 dB Pass |
Band |

DC 50 kHz

BY-3arparkaeHune noaxoanT ANA YCTPAaHEHMA U3 KaHa/la 3aMyCcKa BbICOKOYACTOTHbIX
NMomMex, Harnpumep OT PaAMOCTaHUMM, BELLAOWMX B AnanasoHax AM namn UM, unm ot
BbICOKOCKOPOCTHbIX CUCTEMHbIX TaKTOBbIX CUTHA/IOB.

1 Haxkmute kHonky [Mode/Coupling] Pexxum/ceasb.

2 BK/OYEHME U BbIK/OYEHWE 3TOM QYHKLMMW OCYLLECTBASETCA C MOMOLLbIO
nporpaMmmHoOM KHOMKK BY-3arpaxkgeHune B MeHIo pexxrma 3amnycka u cBasu.

HacTpolika 3a4epKKu 3anycka

224

3afepiKKa 3anycka Mcnonb3yeTtca A/19 YCTaHOBKM BPEMEHM, B TEYEHNE KOTOPOTO
ocumnnorpad KaeT nepes NEPexonom K CNeytoWemMy LMKIY B CXeMe 3amnycKa.

Mcnonb3yiTe 3aepKy A8 3anycka ocumuanorpada no nepnoamnyecknm CUrHanam,
ec/iv Mexay Nepnogamm UMeeTCsl HECKOIbKO GPOHTOB (MK UHbIX cobbITMIA). C
MOMOLLLbIO 331€PMKKM TaKKE MOMKHO HACTPOWTL 3aMycK Mo nepBomy GPOHTY NakeTa, ecau
MN3BECTHO MWHMMA/IbHOE BPEMSA MEXAY NaKeTaMu.

Hanpumep, 4tobbl 0,06MTLCS CTabWMABHOIO 3aMyCcKa No NakeTy NepUoaNYECKnNX
MMMY/IbCOB, NMOKA3aHHOTO Aasee, yCTaHOBUTE BpeMs 3a4epKKn >200 Hc, Ho <600 Hc.
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Holdoff Oscilloscope triggers here
| 1y
200 ns 600 ns

YT06bI HACTPOUTb 3a4EPKKY 3aMyCKa, BbINOMHUTE Caeaytolne AeNCTBUA.
1 HaxmuTe kHonky [Mode/Coupling] Peskum/cBa3b.
2 B meHto «Pexnm 3anycka 1 cBsA3b» BbibepuTe 3aaepiKKa.

3 B meHI0 «3a4eprKKa 3amycKa» HaKMUTE NPorpaMmMHyto KHonky CaydaiiHblii BbiGop,
YTOObI BKAOUYMTL MM OTKKOUUTL PEMKMM CYHaMHOro BbIGOpa 3a4epKM 3anycKa.

B pexunme cnyyaliHoro Bblbopa 3a4ep KM 3anycka ocumnnorpacd 3aHOBO
aKTUBMPYETCA nocse Kaxaoro cbopa AaHHbIX, YTOBbI CBECTU K MUHUMYMY MW BOBCE
YCTPaHUTb BEPOATHOCTb 3amMycka B Havyane naketa DDR. CnyyaliHbli BbI6OP BpemeHu
33J1€PKN NMOBBILLAET BEPOATHOCTb TOTO, YTO ocumManorpad byaeT 3anyckaThea B
pasHbIx Gasax AaHHbIX MHOrodasHoro naketa (8 nepeaay AaHHbIX) ITOT PEKUM
N3MEHSEeT NoCNe0BaTeIbHOCTb B WabioHe obMeHa AaHHbIMM, MO KOTOPOMY
3anyckaeTca ocumanorpad, n oyeHb adGeKTUBEH NPU UCMONb30BAHMM
NOBTOPAOWMXCA WabAOHOB.

4 Ecnu pexvm cnydainHoro Bbibopa 3aZepiKKM 3anycka He UCMOob3yeTCs, HakMuTe
NpPOrpaMmMHyto KHOMKY 3aAeprKKa, UToObl BBECTM BPEMA 3a4EPHKKM 3aMycKa.

Ecnu pexmm cnyvaiHoro Bbibopa 3a4ep kKM 3aMycKa He UCNob3yeTcs, BBEANUTE
MaKCMMaNbHOE N MMHUMAIbHOE BPEMA 334ePKKM 3aMycKa C MOMOLLbIO
NPOrpamMMHbIX KHOMOK MuH. 1 Makc..

PekomeHpaumnn  MpaBuabHO 33Z@HHOE BPEMA 334ePKKM 0ObIYHO HECKO/IbKO MEHbLUE, YEM OAMH NepPNos,

Nno NPUMEHEHUIO  CUTHaNA. YUMTbIBAMTE 3Ty PEKOMEHAALMIO NPW ONpeaeneHmnm YHUKANbHOM TOUKM
334EepXKKN  3amnycka Ana nepuoamyeckoro CUrHana.
3anycka .

M3meHeHMe HacTpoeK BPEMEHHOM Pa3BEPTKM He BAMAET Ha BPEMSA 3aePrKKM 3amnycKa.
TexHonoruns Keysight MegaZoom no3sonseT yBeM4MBaTb M NPOKPYYMBaATb AaHHblE A1A
NMOMCKA MOBTOPAIOLLMXCA CEFMEHTOB CMrHana. [1a 3TOro AOCTaTOYHO HaXKaTb KHOMKY
[Stop] Cton. MpoBeaunTe M3MEPEHMA C NOMOLLBIO KYPCOPOB, @ 3aTeM HacTpoWTe
3aLLEPKKY.
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BXO,ZI, BHELWIHEro 3alfycCckKa

Bxog, BHeLHero 3anycka MOXHO MCMOAb30BaTb Kak UCTOYHMK A8 HECKO/IbKMX TUMOB
3anycka. Bxog BNC BHelwHero 3anycka o6o3HayeH kak EXT TRIG IN.

A MaKcuMMmanbHOE HanpAXKeHWe Ha BXOo4e BHELIHEro Tpurrepa ocuuanorpada
300 cpeaHekBagpaTmyeckmx B, 400 B (makKc.)

1 M Om Ha Bxoge: onf yCTOMUYUBBIX CUHYCOUAAbHBIX CUTHA/I0B CHU3bTE
HOMMHa/bHble 3HaYeHus npu 20 ab/aekaaa sbiwe 100 K, 4O MUHUMabHOTO
ypoBHA 5 B (makc.)

BxoaHOM MMneaaHc BHeLHero 3anycka coctasnset 1 MOm. 31o nossonset
MCMNoAb30BaTh AR M3MepPeHNin 0bLLEero HasHayeHMA NaccuBHble NPOBHUKK. bonee
BbICOKMI MMMeAaHC MUHUMMU3UPYET 3bPEKT Harpy3KM ocumnnorpada Ha TeCTUpyemoe
YCTPOWCTBO.

Hactpoiika eanuny, ana EXT TRIG IN 1 KoadduumeHTa 3aTyxaHMA NPOOHMKa:

1 Haxkmute kHonky [Mode/Coupling] Pexkum/ceasb, Haxoadllytoca 8 061aCTm
«3anycK» Ha IMLEBOM NaHeM.

Dunetp BY

Menia "BHewHui Tpurrep”

EnuHHLEI

t
BoneTel

3 HaMuTe NporpammHyto KHOMKY EAMHMLI B MeHIO « BHELWHWI 3anycK», YyTobbl
BbI6PaTb eAMHNLPbI:

BonbTbl — 417 NPOOHMKa HaNpaXKeHns.

Amnepbl — 419 TOKOBOroO NPobHMKa.

B BbiOpaHHbIX eAnMHMLUAxX ByayT oTobpaxaTbea pesynbTaTbl U3MEPEHUi,
YyBCTBMTENBHOCTbL KaHana M ypoBEHb 3amycKa.

226 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



Pexum 3anycka/ceass 12

4 HaxkmuTe NporpammHyto KHomnky MPO6GHUK 1 NoBEpPHUTE PyUKY BBOAA, YTOObLI yKa3aTb
KO3QOULMEHT 3aTyxaHNA NPOOHMKa.

KoaddunumeHT 3aTyxaHWsa MOXKHO 3a4aTb B AnanasoHe ot 0,001:1 go 10000:1 ¢
nocneaosaTesibHOCTbO 1-2-5.

MpPaBUAbHOCTb M3MEPEHWNI 3aBUCUT OT HaZ/1eXKalllel HacTPOMKM KoadduumeHTa
3aTyxaHus NpPobHMKa.
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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) / 229

Obuwue ceeaeHnn o guckpetnsaumm / 231

Bbibop pexuma c6opa gaHHbIX / 236

MapameTp oT6opa Npob B peanbHOM BpemeHn / 244
C60p AaHHbIX B CErMEHTUPOBaHHY0 NamaTb / 245

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
229



13  VYnpasneHue cbopom AaHHbIX

CpaBHeHue
ANMHbI 3anUcK
OaHHbIX NpU
OfHOKpPaTHOM
umMKne cbopa u Bo
Bpemsa paboTbl
ocumnnorpada

230

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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[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 pasgdene “YnpasneHune aanHon" Ha cTpaHumue 349.

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 HanoxeHue 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.
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Puc. 35 TeopeTnyeckana amnanTyAHO-4aCTOTHAA XapaKTepUCTUKA

O[ZHaKo YacToTa HEKOTOPbIX COCTaBAAIOWMX LMOPOBLIX CUTHAMIOB BblLEe OCHOBHOM
YacTOoTbl (NPAMOYTroNbHbIE BO/IHbI COCTOAT M3 CUHYCOMAANbHbIX BOIH OCHOBHOW HaCTOTb!
1 6ECKOHEYHOrO YMCNa HEYETHBIX FAPMOHWMK), U 1A NOAOC NPOMNYCKaHMA
ocupunnorpados c yactoTo 500 MI'L, M HUKe XapaKTepHa rayccosa
AMNANTYAHO-4aCTOTHAA XapaKTepuCTMKa.
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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 gMCKpeTM3aunmn 1 nosoca NponycKkaHus ocuunnorpada

To ecTb, Ha NpaKTUKe YacToTa AMCKpeTU3aLmmn ocuunnorpada fOAKHa B HeTbipe Uam
Bonee pas npesbilwats ero nonocy nponyckanns: fs = 4f;6,0ca nponyckanua- B 9TOM cayyae

NPONCXOANT MeHbLLEE HaNoXeHWE CMEKTPOB, a CTEMNEHb 3aTyXaHMA HAa/TOXKEHHbIX
HYaCTOTHbIX COCTaBAAOWNMX CTAaHOBUTCA BbllIeE.

O6paTnTe BHMMaHKWe, 4To Modenn ocumanorpados cepuun 3000T X ¢ nosocom
nponyckaHma 1,5 My, nmetoT Nyywyo amnanTyAHO-4aCTOTHYIO XapaKTEPUCTUKY, YEM
rayccoBCKas aMNAMUTYAHO-4aCTOTHAA XapaKTEPUCTMKA Ha MoAenax ocumanorpados
cepmmn 3000T X ¢ MeHbLLEN NOAOCOM NPOMNYCKaHNUA. YTOObI O3HAKOMUTBCA C KaXKAbiM
TUMOM YaCTOTHOM XapaKTepuUCTUKKM ocumnnorpada cm. lloHumaHue yacmomHol
XApPaKmMepuCmuKu 0CYuU1102papa U ee 8UAHUE HO MOYHOCMb 8peMeHU HapPaCMaHUA,
npunoxeHue Keysight, npumeyanune 1420
(http://literature.cdn.keysight.com/litweb/pdf/5988-8008EN.pdf).

CpagHeHue 4yacmomsl U MOYHOCMU OUCKPEMU3AYUU OCYUnn02paga: nosyyeHue
Haubosiee MoYHbIX Yugpossbix usmepeHuli, 3amedaHna no npumeHeHuto Keysight 1587
(http://literature.cdn.keysight.com/litweb/pdf/5989-5732EN.pdf)
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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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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
"HopmanbHbln"" Ha cTpaHmue 237.

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 238.

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 240.

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 243.

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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238

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 3000T cepumn X, makcMMasibHas 4acToTa AMCKPETU3aAL MM
KOTOpbIX cocTasnAeT 5 Mebib/c, oTbop Npob nponssoanTca Kaskablie 200 MUKOCEKYHA,
(nepuog BbIGOPKN).

e “3axBaT NOMEX UM KOPOTKUX MMNYAbCOB" Ha CTpaHuLe 238

¢ “Ucnonb3oBaHue pexmma obHapyKeHUA NUKOB A5 MOMCKA UMMYAbCHbIX Nomex" Ha
CcTpaHuue 240

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. 38 CuHycouaa c MMNy/bCHOM NOMEXOM, PEXMUM 0BHapyKeHUA NUKOB
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240

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.

Mcnonb3yiTe pyyky NOAOKEHUS KOIGOULMEHTA 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 BbILlLe YNCO YyCPeaHEHUI, TeM Me/IeHHee pearnpyeT oTobpaskaemblii CUrHan Ha
N3MeHEeHMA Noy4aemMoro curHana. Heobxoanmo HaT KOMMPOMMCC MEXAY CKOPOCTbIO
pearMpoBaHuWA CUTHaAa Ha U3MEHEHMA U KeNaeMOW CTEMEHbIO CHUKEHMA YPOBHA LUyMa
B 3TOM CUTHase.

Mcnonb3oBaHue pexxnuma "YcpegHeHune"

1 HaxkmmuTe KHONKy [Acquire] 3axBaT, 3aTem Ha)KMMaTe NPOrPamMMHYIO KHOTKY
Pexkum cbopa, noka He Bbibepute pexunm "YcpeaHeHune".

2 HaxXmuTe NporpammHyto KHOMKy YMCNo ycpeaHeHui 1 NoBEPHUTE PyUKY BBOAA,
YTOObI YCTAHOBWTL YMCIO YCPEAHEHWM, MPU KOTOPOM M3 0TOBPAKaemMoro curHana
Hanbonee apPeKTUBHO yAANAOTCA WyMbl. YUCNO0 yCpeaHEeHNA AaHHbIX
oTobparkaeTca Ha NPOrpaMMHON KHoMKke YMeno ycpeaHeHUNn.
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200 Ou:

Puc. 40 [1na cCOKpalleHMA YPOBHS LYMOB UCMO/Ib30BaHO 128 ycpeaHeHuUi
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Cm. Takke o [naBa 12, “Pexkum 3anycka/ceasb,” Ha cTp. 219

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 ncnonb3osaHun moaenei 3000T cepum X ¢ nonocoi nponyckaHus 1 My u 1,5 1Ty,
MOKHO OTK/IIOUYNTH 0TOOP NPob PeanbHoe Bpemsa 1 BbIOpaTb BPEMEHHYIO
anckpeTtnsaumio "IkemeaneHT". (OT6OP Npob B peasibHOM BPEMEHM BCETAA BKOYEH
OnA moagenen ¢ bonee HU3KOM NONOCON NPOMYCKaHWsA, MO3TOMY B HUX HET NapamMeTpa
OTK/IOHEHUA 3TOWN 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 245
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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 AUCKpeTM3aumm ans ocumnnorpados 3000T cepun X
cocTasnsaeT 5 [BbI6/c AN 04HOro KaHana B Nape KaHanos. KaHanbl 1 1 2 npeactasnaoT
napy KaHanoB, a KaHanbl 3 1 4 — apyryto napy KaHanos. Hanpumep, YacToTta
ONCKPEeTU3aLmMmM 4-KaHanbHOro ocuuanorpada coctasnaet 5 MBbib/c, KOraa BKAOYEHbI
KaHanbl 1n3,1un4,2u3d3nam2ni.

Ecnn BKAtoueHbl oba KaHana B nape, YacToTa ANCKPETM3aLMK A1 BCEX KaHa0B AeNNTCS
nonosiam. Hanpumep, Koraa BKAKOYEHbI KaHanbl 1, 2 1 3, 4acToTa ANCKPETM3aumMn ona
BCEeX KaHasnoB cocTasnsneT 2,5 Bbib/c.

Koraa Bk/toueH oT6op npob B peasibHOM BpeMeHU, Nosioca NponyckaHua ocuuanorpada
OrpaHMYMBAETCSA, MOCKOJbKY A/1A NOOCHI MPOMNYCKaHUA GUAbTPa PEKOHCTPYKLIMM 334aHO
3HauyeHue nosHas Wrana/4. Hanpumep, ocumnnorpad MSOX410xA ¢ BKAOYEHHbIMM
KaHanamu 1 1 2 umeeT nonocy nponyckaHuna 625 MIu, Koraa BkAo4YeH otbop npob B
peanbHoOM BpemeHu, 1 1 T, kKoraa otbéop npob B peasibHOM BPEMEHM OTK/THOYEH.

YacToTa AMCKpeTnsaLmMm oTobparkaeTcs B 0TAE/bHO AMaNorosom 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
CEermeHTMPOBaHHOW NamaTn'" Ha cTpaHuue 247) no3sonaeT 0TobpasnTb 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

pexkuma 3anycka: "AsTo" unu "HopmanbHbii"" Ha cTpaHuue 220.

CMm. TakKKe o “HaBurauma mexkay cermeHTamu" Ha cTpaHuue 246

¢ “l3mepeHunn, CTaTUCTUKA U MOCTOAHHOE MOC/IeCBEYEHME C UCMO/b30BaHUEM
CEerMeHTMPOBaHHOM NamaTn'" Ha cTpaHuue 247

e “Bpems noaroToBKM CErMeHTUPOBAHHOM NamaATK" Ha cTpaHuue 247

¢ “CoxpaHeHue gaHHbIX CErMEHTUPOBAHHOM NamaTK" Ha cTpaHuLe 248

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 Mmexay CermeHTaMM MOXHO TaKKe MCMoab3oBaTb KHoMnKy [Navigate]
Hasurauma v cpeactsa ynpasneHua. Cm. “HaBuraumsa no cermeHtam" Ha cTpaHuue 85.

N3mepeHns, CTaTUCTUKA M NOCTOAHHOE NOCECBEYEHMNE C MCMONb30BAHUEM
CEerMEeHTMPOBAHHOM MNAMATH

[ns nposeaeHNA U3MepPeHnit 1 NPOCMOTPa CTaTUCTMKM HaxkmmTe KHonky [Meas]
N3mepeHUA 1 BbINOAHUTE HACTPOMKY HEOBXOAMMbIX M3MepeHuii (cm. Maga 15,
“N3amepenns,” Ha cTp. 259). 3aTeM HaKMUTE KHOMKY AHaAU3 cermeHToB. /115
BbIOPaHHbIX M3MepeHuit ByaeT BbinoaHeHa NoabopKa CTaTUCTUYECKUX AaHHbIX.

MporpammHas KHOMKa AHaaU3 cermeHToB OTObpaXaeTcs, Koraa cbop AaHHbIX
OCTaHOBJ/IEH M BK/tOYEHA GYHKLMA CETMEHTMPOBAHMA NaMATU AN aKTUBMPOBAH
noc/efoBaTe bHbIN CIMCOK Lister.

MOMHO TaKKe BKNOUNTb MOCTOAHHOE nocsiecBeveHume (B meHto "OTobpakeHne") n
HaXKaTb MPOrpaMMHYt0 KHOMKY AHA/IU3 CErMEHTOB /11 0TOBPaXKeHNs NOCTOAHHOMO
nocnecBeyeHus.

Bpel\/\ﬂ NnoAroToBKH Cel'l\/\eHTl/IpOBaHHOVI MNaMATU!

Mo 3aNoNHEeHMM KasKA0ro CermeHTa NPOMCXOAMUT NOArOTOBKa ocumanorpada K
cneaytoLemy 3anycky, ans dyero TpebyeTcs okoao 1 MKc.
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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 347.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

14 Kypcopbl

BbinosHeHWEe KypcOpHbIX M3mepeHuit / 250
Mpumepbl Kypcopos / 254

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.
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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

250

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 | EnuHnyel

1 -

CnexXeHue cUrHaia — Mo mMmepe nepemelleHna MapKkepa no ropusoHTanm
OTCNEXMBAETCA U M3MEPSAETCA aMNANTY A CUTHaNa (3HaYeHWe No BepTnKanu). ns
MapKepoB 0TOOpaKatoTCAa NO3MLUMM MO LWKaNEe BPEMEHM M MO LIKaNE HANPAKEHMUS,
PasHOCTb MeXay Mapkepamu no septikaau (Y) n no ropmsoHTanm (X)
oTobparkaeTca B BUAE 3HaYeHN AX n AY.

M3mepeHua — Koraa oTobpakatoTcs U3MEePEHUs, B 3ITOM PeRMME 0TObparKatoTcs
PacnoNoXKEHUA KyPCOPOB, UCMO/b3YEMbIX AJ/1A BbINOAHEHWUA U3MepeHuid. Mpu
006aBAEHUM U3MEPEHMA eMy MPUCBAMBAIOTCA KYPCOPbI Ha 3KpaHe. MOoXKHO
MCNO/1b30BaTh NPOrPaMMHYH0 KHOMKYy MU3mepeHue 1av AnanoroBoe OKHO
"N3mepeHns" Ha BoKOBOM NaHenun, YTobbl BbIGPaTb M3MEPEHME, A1 KOTOPOro
0TOOPAXKAOTCA PACMONOKEHNSA KYPCOPOB.

[OBOWYHbIA — NlOrMYyecKme YPOBHM OTOBPAXKAIOWMXCA CUTHAN0B B TEKYLLMX
pacnosioxeHusax Kypcopos X1 n X2 otobpakatoTcs B IBOMYHOM PeEXMME Ha
6okoBoi naHenn "Kypcopbl". LIBET MHAMKALMM COOTBETCTBYET LIBETY
OCUMNIOrPaMMbl OMNpesie/IeHHOro KaHana.

EnuHKLEl

-

LLlecTHaguaTepUYHbIN — IOTMYECKME YPOBHM OTODPAKAIOLLMXCA CUTHANOB B
TEKYLIMX PacrnonoKeHmax Kypcopos X1 n X2 otobparkatoTca B
LecTHaaLaTepMYHOM pexxnme Ha bokosol naHenun "Kypcopsbl".

EnuHKLEl

-

Pexknmbl BpyuHyto 1 CnexkeHue cUrHaaa MOXHO MUCMO0/b30BaTh B OTHOLIEHUM
CUrHaN0B, OTOBPaXKaeMblx Ha IKpaHe aHaNoroBbIX BXOAHbIX KaHa 08B (BK/tOYas
MaTemaTmyeckme GyHKLUMK).

Pexunmbl [BOUUHDbIN 1 LLIeCTHaALATEPUUHDIN NPUMEHSAIOTCA K LIMOPOBbIM CUTHaNaM
(mogenu ocumnnorpados MSO).
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B pexknmax LLlecTHaAauaTePUUHbINA 1 [IBOUUYHDBIA YPOBEHb MOMKET BbITb MOKa3aH Kak 1
(BbllLe ypoBHA 3anycka), O (HUKe ypOBHA 3amnycKa), HeonpeaeneHHoe CoCcToAHKe (-)
nnn X (bespasnnyHoe coctosiHme).

B pekvme [ BOUUHBINA BbIK/IOYEHHDbIN KaHan 0TobpakaeTca Kak X.

B peskume LLlecTHagLaTepUUHBIN BbIK/IHOYEHHDIV KaHan nHTepnpetmpyetca Kak 0.

HasmuTe KHoMKy UcTouHUK (a1 UcTouHUK X1, UcTouHUK X2 B pexkrme CnexkeHne
CUrHana), 3atem BblbepuTe BXOAHOM UCTOUYHUK A8 3HAYEHWI KypCOpOB.

BbibepuTe noaneskalime HacTpoKe Kypcopb!.

Haxxmunte pyury "Kypcopsl" 1 BpalwanTe ee. [na noATBepKAEHMA CAeaHHOro
BaMu Bblbopa b0 HaxmumTe pydky "Kypcopsbl" elle pas, 1mbo nogoxante
CEKYHA, NATb, MOKa He MCYE3HET BCM/bIBAOLL,EE MEHIO.

nnn

HaxkmuTe nporpammHyto KHoMKy Kypcopbl, 3aTem BpallaiTe pyyky BBoAA.

BapuaHTbl Bbibopa CBA3aHHble X1 X2 1 CBsA3aHHble Y1 Y2 no3BONAOT HAaCTPOUTb
0fHOBpPeMeHHO 0ba Kypcopa Npu COXPaHEHUN PA3HOCTU MEXAY HUMMK. ITO MOXKET
0Ka3aTbCA NOJIE3HbIM, HAaNPUMeP, AN NPOBEPKM BapuaL il ANUTENBHOCTU
MMIMYbCOB B MMMY/IbCHOM MaKeTe.

BbibpaHHble B laHHbI MOMEHT KypCOpbl 0TOBPaMatoTCcA NOBbIWEHHON APKOCTLIO MO
CPaBHEHMIO C OCTa/IbHbIMM KYPCOPaMM.

Mocne BbIbOpa OTAENbHBIX KYPCOPOB HAXMMUTE NPOrPAMMHYHO KHOMKY, 4TOObI
OTK/IOUYUTL MM CHOBA BKIOUUTL OTODPANKEHME KYPCOPOB.

YT106bl U3MEHUTb €AMHULLY KYPCOPHbIX M3MEPEHUI, HAXXMUTE NPOrPaMMHY0 KHOMKY
EanHuLbl UsmepeHua.

B MeHI0 eMHUL, U3MEePEHUSA KyPCOPOBBLINOHUTE CleaytoLLee.

OTHoLwE| OTHoWwe

MOXHO Ha)aTb NPOrPammHyto KHOMKY EAMHULbI n3mepeHna X, 4Tobbl BbibpaThb
cnemyloupe napameTpb.

CeKyHabl (c).
My (1/c).
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®asa (°) — Korga BbiObpaH 3TOT NapameTp, N0Ab3yMTeCh MPOrPaMmMHOI KHOMKOW
MUcnonb3oBaTtb Kypcopbl X, 4TOObI YCTAHOBUTL TEKYyLLLEE MONOKEHME Kypcopa X1
Ha 0° 1 TeKkyllee NofoXKeHWe Kypcopa X2 Ha 360°.

KoadoduumeHT (%) — Koraa BbibpaH 3TOT BapnaHT, NoJb3yNTeCh NPOrpammMmHoOM
KHonkoi Ucnonbayiite Kypcopbl X, 4TOObI YCTAaHOBUTL TEKYLLLEE NONOKEHWE
Kypcopa X1 Ha 0 % n TeKkylee nonoxeHune Kypcopa X2 Ha 100 %.

MOXHO HaxaTb NPOrPammHyto KHoMKy EAMHULbI usmepeHus Y, 4Tobbl BbIOPATHL
cnenyroulee.

OcHOoBaHWe — O4MHAKOBaA eAMHML M3MepeHnAa NCnoab3yeTca gnA
ocumnnorpammsbl MCTOYHUKaA.

KoapdpuumeHnt (%) — Koraa BbibpaH 3TOT BapMaHT, NOAb3yNTECh MPOrPaMMHOW
KHoMKoW Ucnonb3oBatb Kypcopbl Y, 4ToObI YCTAHOBUTL TEKYLLEE NMONOKEHME
Kypcopa Y1 Ha 0 % u Tekyllee nonoxkeHme kypcopa Y2 Ha 100 %.

Mocne Toro, KaKk byayT ycTaHoBAeHbl nonoxeHua 0° 1 360° (npu nsmepeHun dasbl)
nmnm 0 % 1 100 % (Npy M3mMepeHnn OTHOLLEHMSA), MPU PETyIMPOBKE Kypcopos byayT
MHAMLUMPOBATLCA Pe3yAbTaTbl U3MEPEHU OTHOCUTE/IbHO 334aHHbIX NMOJIOXKEHUI.

7 [lns peryanpoBKM BbIOpaHHbIX KypCcopoB BpalliaiTe pydry "Kypcopbl".

MOMKHO TaKKe pacronaraTb Kypcopbl, MCMO/b3ya CEHCOPHbIN 3KpaH. Cm.
“MNepeTackmBaHne KypcopoB" Ha cTpaHuue 57.
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MprMmepbl Kypcopos

HeTounmg : Enunnnigl

1 -

Puc. 41 lpumeHeHVe KypcopoB ANA M3MEPEeHUa AANTENbHOCTU MMMY/IbCA Ha NPOU3-
BO/IbHOM YPOBHE
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 42 TllpymeHeHUe KypcopoB A/1A U3MepPEHMA YacToTbl "3BOHA" nocie ppoHTa m-
ny/abca

PacTaHuTe ocumnnnorpammy B pexxkmme "MaclwTtab", 3aTem BbIACHUTE NOAPOOHOCTU C
MOMOLLIO KYPCOPOB.
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VUYL U VLA L DV AL

MecTouHME Pt EnuHKLEl

1 -

Puc. 43 OrtcnexkmBaHuMe KypcopoB B okHe "MacwTab"

MNomecTnte Kypcop X1 Ha 0AHON CTOPOHE MMNYbCA, @ KYpcop X2 — Ha APYron CTOPOHe
MMMyAbCa.
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 44 W3mepeHue 4NNTENbHOCTU MMMNYAbCA C MOMOLLbIO KYpCOpPOB

HaxmuTe nporpammHyto KHonky CeAsaHHble X1 X2 1 nepemelalite oba Kypcopa
04HOBPEMEHHO, YTODbI MPOBEPUTL BapUaLMM ANNTENBHOCTU UMMYAbCOB B MMMY/IbCHOM
nocnenoBaTeNlbHOCTY.
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MecTouHME 4 | EnuHKLEl

1 -

Puc.45 OpgHoBpemeHHOE nepemeLleHve Kypcopos AJa MpoBePKM BapuaLmin aau-
TENIbHOCTM MMMY/IbCOB
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

15 M3amepeHuna

ABTOMaTMYeCcKoe BbINosHeHNe usmepeHunin / 260
M3meHeHne nsmepeHunin / 262
CsogHasa Tabnuua nsmepeHuin / 262
M3mepeHus HanpsxkeHusa / 268
N3mepeHns spemenn / 275
N3mepeHus nytem nogcyeta / 283
M3mepeHns cmelwaHHoro tTuna / 285
M3mepeHns aHanmnsa 6NP / 285
Moporu usmeperuin / 288

OKHO n3mepeHuit / 290

Cratuctuka no nsmepenuio / 290

C nomolLbto KHoMKK [Meas] UsmepeHUa MOXKHO aBTOMATUYECKM BbINOAHATb
M3MepEeHMe CUrHaN0B. HeKoTopble BUbI U3MEPEHWUI AOCTYMNHbI TONbKO A1 aHAN0rOBbIX
BXOAHbIX KaHa/10B.

Pe3ynbTaTbl NOCNEAHWUX BOCbMW BbIOPaHHbIX M3MEPEHUn 0TobpakatoTcA B AMASIOTOBOM
oKHe "M3amepeHmna" (KoTopoe MOXKHO BbibpaTh B MEHIO DOKOBOW NaHe I crpasa — CM.
“Bbibop oTo6parkeHUss MHGOPMALMKN UM SNEMEHTOB yNpaBieHMA Ha 6OKoBOMA
naHenn" Ha cTpaHuue 55 1 “OTcoeanHEHME AMaNoroBbix OKOH 6OKOBOM NaHenn
METO0M NepeTackmBaHuA" Ha cTpaHuLe 56).

Mpu gobasneHnn nameperHne otobpaxaeTca BHU3Y CNMCKA AMAN0Or0BOIO OKHa
"M3mepeHna", a Kypcopsbl, KOTOPbIE YKa3bIBAKOT Ha M3MEPAEMYHO YacTb CUTHaNa,
aBTOMaTMYecKn oTobpaskatoTca Ha ancnaee. MOXHO U3MEHWUTb U3MEPEeHNe, ANA
KoTOporo oTobpaxatoTca Kypcopbl. [11A 3TOr0 KOCHUTECh M3MEPEHMA B CIUCKE U B
OTKPbIBLUEMCA KOHTEKCTHOM MeH0 BbibepuTe NyHKT OTCAeXnBaTb Kypcopamu nim
BbIbepuTe HyHoe n3mepeHune B meHto "Kypcopsbl".
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O6paboTKa NonyyeHHbIX AaHHbIX

Kpome M3meHeHWa NnapameTpoB oTobpakeHus, nocie cbopa AaHHbIX MOXKHO TaK:Ke
NPOBOANTL BCE U3MEPEHUA Y NPUMEHATbL BCe MaTemaTuyeckne GpyHKumuu. Mo mepe
NPOKPYTKKU, MaclITabupoBaHma, BKAOYEHUA U BbIKAOYEHUA KaHanos byaert
BbINO/IHATLCA NepepacyeT U3MepPeHuli 1 MaTeMaTUYecknx GyHKLMI. YBenmueHue 1
yMeHblUeHMe MacliTaba cMrHana ¢ NOMOLLBIO PYYKM U3MEHEHUsA KoadouumeHTa
Pa3BepPTKMN U PYYKM M3MEHEHWA HACTPOEK BOALT/AeNeHNA No BepTUKaAM NPUBOLUT K
M3MEHEHUIO paspeLleHmns ancnaen. Bo3aeicTeme Ha paspelleHre MaTeMaTUYeCKUX
bYHKUMIA U U3MEePEHUIT NPOUCXOLUT BCAEACTBUE TOTO, YTO M3MepeHUa U GyHKLUK
NPOBOAATCA U MPUMEHAIOTCA K 0TOBpaKaeMbIM AaHHbIM.

ABTOMaTM4YeCKOoe BbINOJIHEHUE I/I3I\/\epeHl/Im

1 HaxmuTe KHOMKy [Meas] UamepeHusa, 4tobbl OTKPLITL MeHto "M3mepeHns".

2 HaxmuTe NporpammHyto KHoMKy J,06aBUTb M3MepeHUs, HTOObI OTKPbITb MEHIO
«[106aBUTb U3MEPEHUAY.

3 Ecnu nporpammHas KHomnka MapameTp gocTynHa, Bbibepute napametp UCTOUYHUK.

MporpammHas KHomKka MapameTp AOCTyMNHa, eCnu AN USMEPEHNA MOMKHO 334aTb
pa3sHble HaCTPOMKM.

4 Haxmute nporpaMmmHyto KHonky MCTOMHMK, 4To6bI BbIOPATL KaHas C 3anyLWweHHOM
MaTemaTnyeckon GyHKLMEN MAN ONOPHbIV CUTHAN ANA U3MEPEeHUA.

Ona M3MepeHl/IlZ AO0CTYMNHbl TOZIbKO 0T06pa>+<aelv\b|e Ha AnCnaee KaHansl,
maTemaTtnyeckme CIDVHKLI,VIVI M ONOPHbIEe CUTHabl.

Ecnv HeobxoaMman Ans U3MepeHUs YacTb CUrHaa OTCYTCTBYET Ha AWCNee Uan
oTobpayKkaeTca HeLOCTAaTOYHO YeTKO (MpMMepHO 4 % OT NOAHOro MaclTaba), To B
pe3ynbTate oTobpasnTca coobuieHne «Het dppoHTOB», «O6pe3sanH», «Manblh CUTHaN»
(HegocTaToYHaAA amMNANTYAA), K< 3HAYEHUA» UAKN «> 3HAYEHUSA» UK Nog0BHoe
coobLieHmMe, yKasblBatloLLee, YTO Ha TOYHOCTb M3MEPEHUA NonaraTbCa He caeayer.
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5 HaxmuTe NporpammHyto KHonky TUN: 1 NoBepHUTE PYYKY BBOAA, YTODLI BbIOPATH TUM
M3MepeHms.

Mony amn(1)

+

ab — N uuknoe

Tal — MonHER Skpan

TakxKe ansa Bbibopa M3MePEHNN MOYKHO MCMO/1b30BaTb CEHCOPHbIM AUCMIEN.
KocHuTecb 3Hauka "+" B aAnanoroBom okHe "M3ameperma" Ha 6OKOBOM NaHenu, 4Tobbl
OTKPbITb MEHIO TUMOB M3MepeHunit. Cm. TakKe “CeHcopHble NPOrPaMMHbIe KHOMKU 1
MeHt Ha aucnsiee" Ha cTpaHuue 58.

[ononHuTenbHble cBeAEHUA O TUNaX U3MepPeHult cM. B pasaene “CeogHas Tabauua
n3mepeHuin" Ha cTpaHunue 262.

6 1A HaCTPOWKM AONONHUTENbHBIX MAapaMeTPOB HEKOTOPbIX M3MEPEHWNI CTaHeT
[OOCTYMHOWM NporpaMmmHasn KHonka HacTpoiiku.

7 HaxmuTe NporpammHyto KHOMKy [Ll06aBUTb U3MEPEHUE MW HAKMUTE PYYKY BBOAA,
YTOObI MPOCMOTPETL U3MEPEHME.

Kypcopbl BKAtOYEHbI 1 YKa3bIBAIOT Ha YacTb CUTHaa, KOTOPas MCNO/b30Baaach ANA
BbINO/MIHEHWA NocaeAHero 406aBAeHHOro n3MepeHus (B camom HM3y avcnnen). [Ans
NMpPOCMOTpPa KypCcopoB Ans paHee A06aBAEHHOMO U3MepPEHUs (HO He MocaeaHero)
cHoBa A06aBbTe N3MepeHme.

Mo ymondaHuio oTobparkaeTca CTaTUCTUKA M3mepeHnid. Cm. “CTaTucTuKa no
namepeHuto" Ha cTpaHuue 290.

8 UYTOObI BLIK/OYNTL M3MEPEHMS, CHOBA HaxkmuTe KHoMKy [Meas] UamepeHua.
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VamepeHuns ByayT yaaneHsl ¢ aMcnies.

9 YT0bbl OCTAHOBUTbL BLINONHEHWE OAHOTO UM HECKONIbKUX M3MEPEHUIA, HaxkMuTe
nporpaMmmHyto KHonky Cepoc uamep 1 BoibepuTe U3MEPeEHUE ANA YAANEHNA UK
HakmuTe YaanuTb Bce.

OuucTuTe Boe

Mocne yaaneHuna Bcex M3MepeHuin npu NoBTOpHOM HaxkaTum [Meas] UsmepeHus
M3MepeHMAMM No ymondaHuto byayt "Hacrora" v "MonHas amnantyaa".

3ameHeHne n3mepeHni

Ecnu nobasneHHoe n3mepeHne MMeeT pefaKkTUpyemble NapameTpsl (Hanpumep,
N3MEepPeHMs 3aePKKN, Gasbl, 3aHNMMaeMol Noaockl NponyckaHus, KMCK namn Ori), To
napameTpbl TaKUX M3MEPEHUI MOXKHO U3MEHATb.

1 HaxkmuTe kKHonKy [Meas] M3mepeHus, UToObl OTKPbITb MEHIO «M3mepeHns».

2 HaxXmuTe NporpammHyto KHOMKy U3meHUTb usmepeHus, YTobbl OTKPbITb MEHIO
«M3MEHUTL M3MEpPEHUAY.

3 HaxXmuTe nporpammHyto KHOMKy BbibpaTb U3mepeHue 1 BoibepuTe U3MEPEHUE,
KoTopoe TpebyeTcs oTpeaakTMpoBaTh.

4 HaXmuTe NporpaMmHyto KHornky MapameTtp, 4Tobbl BbIOpPaTh NapameTpbl A1a
N3MEHEHMA, a 3aTeM MCMO/b3yITe OCTa/ibHble MPOrpamMHbIe KHOMKK, YTODbI
M3MEHUTb 3TU NapameTpbl.

CBoaHas Tabamua MamepeHui

B npvBeaeHHOM Aanee Tabanue nepeymcieHbl U3MepeHns, aBToMaTUIYeCKn
BbINO/IHAEMbIE Ha ocuuanorpade. s CUrHanoB aHa0roBbIX KaHA/I0B BO3MOMXKHO
BbINO/IHEHME BCEX M3MepeHUI. [N ONOPHbIX CUTHAN0B U CUrHAN0B MaTEMATUYECKMNX
bYHKUMI, 33 UCKMOYeHMeM BM®, BO3MOMXKHO BbIMOJHEHWE BCEX U3MEPEHUIA, KpOoMe
namepeHma "Cyetunk". Kak nokasaHo B cneaytollen Tabanue, 1A CUrHanos
MaTemMaTM4eckon GyHKUMKU BIND 1 UMdPOBbLIX KaHaI0B BO3MONKHO BbINOAHEHME
OrpaHnYeHHoro Habopa UamepeHuit.
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UsmepeHue [onycr  [fonyctumo MpumevaHua
Mmo ana

ans LUPpPOBbIX
MaTeM  KaHanosB

aTnuec
KoW

bYHKL,

um
BENd”

“O6wmit cHUMOK" Ha
CcTpaHuue 267

“AmnanTtypa" Ha
CTpaHuue 269

“Mnowazab" Ha cTpaHuue 285

“CpeaHee 3HayeHue" Ha Oa,

CTpaHuue 272 "MonH
bIlA
aKpaH"

“OcHoBaHue" Ha
cTpaHuue 270

“CKopocTb Nnepesayn 8 [Ja
6uTax" Ha cTpaHuue 279

“ONnTenbHOCTb cepun’ Ha
cTpaHuue 278

“CyeTymK" Ha cTpaHuue 277 Oa Heponyctumo gna curHanos
MaTeMaTUYECKUX QYHKLMNA.

“3apep:kka" Ha CpaBHUTE/IbHOE U3MEPEHME ABYX

cTpaHuue 279 WUCTOYHMKOB. YTO6bI YKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
Hactpoiiku.

“KoadppuumeHt [Ja

3anonHeHua" Ha
cTpaHuue 278

“Bpems cnaga" Ha
cTpaHuue 279

“YacToTa" Ha cTpaHuue 276 Oa
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo ana
ana undpoBbIX
matem  KaHanos

aTmuec
KoW

byHKL,
uum

“Makcumym" Ha Oa
CcTpaHuue 269
“MuHnmym" Ha [a

CTpaHuue 269

“CyeTurK nepegHero
¢dpoHTa" Ha cTpaHuue 284

“CYeTumnK 3agHero
bpoHTa" Ha cTpaHuue 284

“CYeTYMK NONOXKUTENbHbIX
MMMyNbcoB" Ha
cTpaHuue 283

“CYeTumK oTpuLaTENbHbIX
MMMyNbCcoB" Ha
CcTpaHuue 284

“OTKNOHEHME OT
YCTaHOB/IEHHOTO
3HauyeHuA" Ha cTpaHuue 270

“MonHan amnanTyaa" Ha JiF]
CTpaHuue 268

“Mepwuoa" Ha cTpaHuue 276 Oa

“®aza" Ha cTpaHuue 281 CpaBHUTe/IbHOE U3MepeHue ABYX
MCTOYHMKOB. YTOBbI YKa3aTb
BTOPOW UCTOYHWMK, HaXKMUTE
Hactpoiiku.

“OTpuuaTenbHbIi
Bblbpoc" Ha cTpaHuue 271

264 Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCMAyaTaLmm



M3meperna 15

UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
Mmo ana
ana undpoBbIX
MaTtem  KaHa/os
aTnuec
KoW
byHKL,
um
BN®”
“KoadpdpuumeHT" Ha CpaBHUTENIbHOE U3MepeHue ABYX
cTpaHuue 275 WCTOYHMKOB. YTObbI YKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
Hactpoiiku.

“Bpemsa HapacTaHua" Ha
cTpaHuue 279

“DC RMS" Ha cTpaHuue 272

“AC RMS" Ha cTpaHuue 273

“BepxHuii ypoBeHb" Ha
CcTpaHuue 269

“+ OnuntenbHocTb" Ha Oa
cTpaHuue 278

“— OnuntenbHocTb" Ha Oa
cTpaHuue 278

“X Npy MaKkCMManbHOM Oa Pe3ynbTaTbl BbipaXeHbl B repLax.
3HaveHuMn Y" Ha
CcTpaHuue 283

“X npu MUHMMaNbHOM [a Pe3ynbTaTbl BbIpaXkeHbl B repuax.
3HaveHun Y" Ha
CcTpaHuue 282

* v o
[Lna BbINONHEHWA ApYruX U3mepeHuit curHana BN® Bocnonb3yiTech Kypcopamu.

N3mepeHusa c  O6paTuTe BHUMAHME, YTO NPU HAMYUN TULEH3UW NPUNOKEHNA ONA U3MEPEHMA
NOMOLLBID  MOLLHOCTM U aHann3za DSOX3PWR gocTynHbl AONOAHUTENbHbIE U3MEPEHMA, €CAN
NPUIOKEHUA ANA  NPUNOKEHME A4 U3MEPEHWUA MOLLHOCTM BKIOYEHO. 15 NONYYeHUs AONONHUTENbHOM
M3MepeHus  MHPopMaLMKM CM. PyKoBOOCMBO NO IKCNAYamMayuu NpunoxeHus 0158 UsMepeHuUs

MOLLHOCTH
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N3mepeHue
[LBYXKaHaNbHbIX
JaHHbIX
(npobHUuK
N2820A)

266

mouwHocmu PWR, KOTOPOE MOXHO 3arpy3unTb Ha Beb-canTte
www.keysight.com/find/3000TX-Series-manual nau c KomnakT-gmcKa ¢
OOKYMeHTaumen.

ObpaTtnTe BHUMaHWeE, YTO AOMONHUTE/bHbIE M3MEPEHNA MOXHO BbINMOAHATL C MOMOLLBIO
BbICOKOYYBCTBUTENBHOIO TOKOBOrO NPoBHMKa N2820A, ecnm MCnonb3yTca OCHOBHOM U
AO0MNONHUTENbHbIN Kabenn NpobHMKa. JaHHble YBEMYEHHOTO CUTHANa HUXKE YPOBHA
3aXMMa NpobHMKa 06 begMHAIOTCA C AaHHBIMM YMEHbLIEHHOTO CUIHaNa BblLLe YPOBHA
3axMMa NpobHKKa, B pe3yabTaTe Yero 06pasyeTca curHai, Ha KOTOPOM BbINOIHAETCA
M3mepeHne. ITU U3MEPEHUA JOMNYCTUMbI TOIbKO 1A aHANOTOBbIX BXOAHbIX KaHaNoB.

N3mepeHue ABYXKaHaNbHbIX AAaHHbIX MpumeyaHus

(npo6HuK N2820A)

AmnauTtyaa Cm. “AmnanTtypa" Ha cTpaHuue 269.

3apag 3apag (B A u) — 310 M3mMepeHHan obnacTb Nnog,

curHanom. Cm. “Mnowaab” Ha cTpaHuue 285.

CpepgHee 3HayeHUe Cm. “CpepHee 3HayeHuMe" Ha cTpaHuue 272.
OcHoBaHue Cm. “OcHoBaHuMe" Ha cTpaHuue 270.
MonHaa amnantyga Cm. “MonHas amnauTyga" Ha cTpaHuue 268.
=ToK,RMS Cm. “DC RMS" Ha cTpaHuue 272.

~TOK,RMS Cm. “AC RMS" Ha cTpaHuue 273.

Mpu ncnonb3oBaHUM NpobHMKa N2820A 1A M3MepeHUA Ha YCTPOICTBe ¢ BaTapeiHbim
nuTaHWem (3anacHblM) BCeraa NpucoeamMHANTE NOCTABNAEMbIIA B KOMMNIEKTE
333eMAIOLLMIA NPOBOJ, K KNEMME 333eM/IEHNA Ha YCTPOMCTBE M Pa3beMy 3a3eMeHNA
Ha NPobHHMKe, KaK NMOKa3aHOo Ha caeaytolwem pucyHKe. NpocTo 3adUKCupyiTe KoHel,
NpoBOAA 3a3eM/IeHUA B pasbeme NpobHMKa. be3 NpoBoaa 3a3eMaeHUA yCUanTenb
BXOHOIO CUTHaNa B CMHDA3HOM PEKUME HEKOPPEKTHO BbIBOAWT CUFHAbI.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCMAyaTaLmm



http://www.keysight.com/find/3000TX-Series-manual

M3meperna 15

Ground___

Lead

Ground Connectior
on Probe

Battery Powered Device

Puc. 46 VsmepeHus Ha ycTpoiicTee ¢ 6aTapeiHbiM NMTaHMEM C MOMOLLbIO NPOBHMKa
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

MOMKHO TaKKe BbIMOSHWUTbL HACTPOMKY Ana kHonku [Quick Action] BbicTpoe peiicteue,
4yTOobbI NPK ee HaxaTuK 0TobpaXkanoch B Crn/biBatolee okHO "OBLWMM CHUMOK". CMm.
“Hactpoiika kHonku "[Quick Action] BbicTpoe aencteue"" Ha cTpaHuue 383.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 267



15 Wsmepenua

N3mepeHna HanpaxeHna

Ha cneanytolem prcyHKe nokasaHbl TOYKM U3MEPEHMA HAMPAKEHMS.

MakeuMym- - - ----—- itz Sigiii=-—~iululululuiuly viglolol BepxHuit ypoBeHb

MonHas amMmnnmtyga

B A N N TS OcHoBaHue
MuHumym

B KayecTBe eAMHNL, U3MEPEHMA CUTHANA KaXKA0ro BXOAHOIO KaHana MOYKHO YCTaHOBUTb
BO/IbTbI MM @aMNepsbl, MCNOb3yA NPOrPaMMHYI0 KHOMKY EgMHULbI npo6HUKa. Cm.
“YKasaHue eguHUL, U3MePeHUA KaHana" Ha cTpaHuue 94.

OnucaHue eguHUL, U3MEPEHUA CUTHAI0B MaTEMATUYECKMX GYHKLMIA CM. B pasaese
“EQMHUUDBI U3MEpPEeHMA CUTHAoB MaTemaTmnyeckmx dyHkumMn' Ha ctpanHuue 110.
e “MMonHan amnauTyga" Ha cTpaHuue 268

e “Makcumym" Ha cTpaHuue 269

e “MuHMmym" Ha cTpaHuue 269

e “AmnnuTyaa" Ha cTpaHuue 269

e “BepxHWI ypoBeHb" Ha cTpaHuLe 269

e “OcHoBaHue" Ha cTpaHuue 270

e “OTKNIOHEHME OT YCTaHOB/IEHHOTO 3HaYeHuns" Ha cTpaHuue 270

e “OTpuuaTtenbHblii BbIbpoc" Ha cTpaHuue 271

e “CpepgHee 3HauyeHKne" Ha cTpaHuLe 272

e “DCRMS" Ha cTpaHuue 272

e “AC RMS" Ha cTpaHuue 273

e “KoadduumeHt" Ha cTpaHuue 275

[MonHaa amnamMTyaa

3HayeHue NoJHOM AMNANTYAbl — 3TO Pa3HUUa MeXAY MaKCMMa/IbHbIMW U
MUHUMA/IbHbIMU 3HAYEHUNAMMN. V|3MepF|EMbIe 3HaYyeHMsa 0603HaYatoTCs 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 ¢ “JloKanusaumsa MMNysbca 419 USMEePeHUs BEPXHEro ypoBHA" Ha cTpaHumue 269

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. “OKHOo namepeHuin" Ha ctpaHumue 290.
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BTOEbIGOpN

CratHcTHES

ot

Puc. 47 Jlokanusaums obnactv ona uaMmepeHna BEPXHeEro ypoBHsA

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 YyCTaHOBIIEHHOIO 3HaYeHus
L - JlokanbHbIN MakcuMym

/v
NokanbHLIA MUHUMYM  OTgroHEHME OT YCTAHOBMEHHOO 3HAYEHMS

ABTO

Puc. 48 AsTOomaTtunyeckoe n3mepeHne OTKJIOHEHUA OT YCTAHOBNEHHOIO 3Ha4YeHUA

OTpuuaTenbHbI BbIOPOC

OTpuuaTenbHbIM BbIBPOC — 3TO BblpaXKeHHOE B NPOLUEHTaxX OT napameTpa "Amnantyaa”
WCKaXKeHue, NpeaLlecTBytoLLee rnaBHoMy nepexody ¢poHTa. Kypcopbl no ocn X
0003HaYatoT N3IMEPEHHbIN GPOHT curHana (baMKanWmi K KOHTPOIbHOM TOYKE 3aMycKa).
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272

CpegHee

DC RMS

local Maximum — D Top y
Amplitude

Rising edge preshoot = 100

Base — D local Minimum
Amplitude < 100

Falling edge preshoot =

OTpuuaTenbHbIin BbIGpOC

JTokanbHbIN Makcmym
A

BepxHuit ypoBeHb

OcHoBaHue

OtpuuaTtenbHbii BoiBpoc  JloKamnbHbIN MUHUMYM

3HavyeHne

CpeaHee 3HaYeHWe — 3TO CyMMa YpOBHeW Npob curHana, AeseHHas Ha ynMcno npob.

Xi
Average = =5

Foe X; = 3Ha4eHne B l/13N\epﬂeMOl‘/JI i-om TOYKeE, a N = KONNYeCTBO TOYEK B MHTepBane
N3MepeHnAa.

ViameHeHWe nHTepBana namepeHuns "MoaHbIM 3KpaH" NO3BONSET USMEPUTL 3HAYEHUE BO
BCEeX 0TODOparkaeMbIX TOYKAX AaHHbIX.

N3meHeHne nHTepsana namepeHma "N-UmKbl" NO3BONAET U3MEPUTL 3HAUYEHME Ha
LesIOM Ynce Nepnoaos 0Tobparkaemoro curHana. Mpu Haamuum meHee Tpex GpoHTOB
Ana usmepeHus otobparkaetca coobuieHme "HeT dpoHTOB".

Kypcopbl Mo ock X 0603HavatoT MHTEPBA M3MEPAEMOro CUrHana.

DC RMS — 370 cpeaHeKBaapaTUYecKoe 3Ha4yeHue curHana 3a oanH nam 6oiee NosHbIX
nepmoaos.
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RMS (dc) =

FAe X; = 3Ha4YeHWe B U3MepPAEMON /-0 TOUKe, a N = KOJIMYECTBO TOYEK B MHTEepBase
N3MepeHus.

ViameHeHWe nHTepsana namepeHuns "MoHbIi 3KkpaH" No3BONSET USMEPUTL 3HAYEHME BO
BCEX OTOBPaKaeMbIX TOYKAX AaHHbIX.

N3meHeHne nHTepsana namepenns "N-UmKabl" NO3BOMAET U3MEPUTL 3HAYEHME Ha
Le/ oM Ynucae nepmnoaos oTobparkaemoro curHana. Mpu Haanuumum meHee Tpex GpPoOHTOB
O15 n3mepeHna otobparkaetcs coobuleHne "HeT ppoHTOB".

Kypcopbl no ocn X 0603Ha4atoT MHTepPBas MU3MEPAEMOro CUrHana.

AC RMS

AC RMS — 370 cpefiHeKBaApaTMYeCcKOe 3Ha4YeHNe CUrHana ¢ yaaneHHbIM KOMMNOHEHTOM
NOCTOAHHOrO TOKa. OHO MCNONBL3YEeTCA, HanpUMep, 41A U3MEePEHMA WYMOB UCTOUYHUKA
nUTaHUA.

MHTepsan nsmeperus "N-UmKabl" NO3BONAET U3MEPUTL 3HAYEHME Ha LENOM Yncie
nepnoaos oTobpaxkaemoro curHana. Mpu HannuMm meHee Tpex GPOHTOB ANA
n3mepeHusa oTobparkaeTca coobueHne "HeT ppoHTOB".

Kypcopbl no ock X 0603HavatoT MHTEPBA M3MEPAEMOro CUrHana.

N3meHeHne nHTepeana namepeHms "MonHbii sKkpaH" (CTaHAaPTHOE OTKNOHEHME) — 3TO
cpeaHeKkBaapaTMyYeckoe N3MepeHme B NONHOIKPAHHOM PEXKUME C yaaNeHHbIM
KOMMOHEHTOM MOCTOAHHOTO ToKa. OHO NO3BONAET M3MEPUTb CTaHAAPTHOE OTKOHEHUE
oTO6paKaemMblx 3HaYEHMI HanpPAXeHN.

CTaHAapTHOE OTK/IOHEHWE M3MepPEHMS — 3TO BEIMUYMHA, Ha KOTOPYIO M3MepeHue
OTK/IOHAETCA OT cpeAHero 3Ha4YeHua. CpeaHee 3HaYeHne N3MepeHms — 3To
ycpeaHeHHOe CTaTUCTUYECKOe 3HaYeHNe N3MepeHus.

Ha pucyHKe HuKe noKkasaHo rpaduryeckoe npeacTaBAeHWe CpefHero 3HayeHma 1
CTaHAAPTHOrO OTKAOHEeHMs. CTaHAapTHOE OTK/IOHEeHWe 0603HavYaeTca rpedeckon byksom
"curma" ©. Ona pacnpenenenuns Maycca 68,3 % pe3ynbTaToB U3MEPEHUI HAXOAATCA B
npeaenax AByx curma ( 1G). 99,7 % pe3ynbTaToB M3MepPeHUI HaXxoAATCA B Npeaenax
LecTu curm (£ 3G) oT cpeaHero.
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mean

-30-20 -10 0 10 20 30
L 4
68.3%
95.4%J

99.7%

CpegHee 3HaYeHme BblYMCNAETCA CeaytoWwmMm o6pa301v\:

N
2"

7=N

lne:
* X =cpeHee 3Ha4YeHMe.
e N = KO/INYECTBO NPOBEAEHHbIX MU3MEPEHUN.

¢ Xj=pe3ynbrat VI3M€|CJEHMIZ C HOMEPOM .

CTaHA4apTHOE OTKNOHEHWE BbIYUCAAETCA CAEAYOLNM o6pa30N\:

loe:
® O =CTaHAApPTHOE OTK/JOHEHME.
¢ N = KO/IMYEeCTBO NPOBELEHHbIX U3MEPEHUI.

* X; = pesy/abTaT U3MEepPEeHUi C HOMEPOM i.

¢ X =CpeaHee 3Ha4veHune.
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M3meperna 15

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

i

— Moporu
1

T

L*E””Te”bHOCTb ~ANUTeNbHOCTE
i« Mepuoa

f—ﬁ BepxHuit

=== CpeaHuit
HwxxHun

Mo YMONYaHMIO 3HAYEHWNSA HUKHETO, CPEAHEr0 1 BEPXHEro MOPOros U3MepeHms
cocTasnaoT 10%, 50% v 90% B NPOMEXKYTKE MeXAY KPalHUMU BEPXHUM U HUKHUM
3HayeHuaAMK. CBEAEHWA O HACTPOMKE APYrMX MPOLEHTHbIX, @ TaKXKe abCoMOTHbIX
NMOPOroBbIX 3HAYEHUM CM. B pasaene “Moporn namepeHnin' Ha ctpaHumue 288.

“Mepuoa" Ha cTpaHuue 276

“YacToTa" Ha cTpaHuLe 276

“CyeTumk" Ha cTpaHuue 277

“+ AnutenbHocTb" Ha cTpaHuLe 278

“— OnuTenbHocTb" Ha cTpaHuLe 278
“OAnTtenbHOCTb cepun” Ha cTpaHuLe 278
“KoadduumeHT 3anonHeHma" Ha ctpaHuue 278
“CkopocTb nepegaun B 6utax" Ha cTpaHuue 279
“Bpemsa HapacTaHua" Ha cTpaHuLe 279
“Bpems cnaga" Ha cTpaHuue 279

“3apeprkKa" Ha cTpaHuue 279

“®asza" Ha cTpaHuue 281

“X npn MUHUMaNbHOM 3HaYeHuun Y" Ha cTpaHuLe 282
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276

lNepwnos

YacTtoTa

CM. TaKxKe

e “X npu makcumanbHoM 3HaYeHun Y" Ha cTpaHuue 283

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 “Jlokannsauma cobbITUA C LLeIblo M3MePEHUs YacToTbl" Ha cTpaHuue 276

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 290.

Ecnu curHan o6pesaH, TO npoBeaeHne Takoro UamepeHmAa MOXXET OKa3aTbCA
HEBO3MOXHbIM.

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



M3meperna 15

Puc. 49 Jlokanusaumsa cobbITMA C LEeNblo MU3MEPEHUA 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.
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+ 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

3a4epKKa M3MepseT pasHuULYy BO BpeEMEHU Mexay GpoHTaMu ABYX CUTHAI0B Mo
CpeaHMM NOPOroBbIM TOYKAM CUTHAOB.

OTpuLaTenbHble 3HaYeHWA 3a4ePHKKIM YKa3blBatOT Ha TO, YTO BbIOpaHHbINA GPOHT
MCTOYHMKA 1 BO3HWMK Nnoc/e BbIOpaHHOro $poHTa UCTOUHMKA 2.

Source 1 M

N «— Delay

Source 2 W

1 HaxmuTe KHoMKy [Meas] MUamepeHusa, 4Tobbl OTKPLITb MEHIO «3mepeHusa».

2 HakmuTe NporpammHyto KHoMKy J,06aBUTb M3MepeHus.
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3 HakmuTe NporpammHyto KHOMKy TUR:, 3aTeM C MOMOLLbIO PYYKM BBOAA Bblibepute
napameTp 3aaeprKKa

4 HaxkmuTe nporpammHyto KHonky MapameTp, a 3aTem BbibepUTe 1 yKaxKnTe

cnegyrouime napameTpsl:
UcTouHUK 1, UCTOUHUK 2 — MCTOYHMK CUTHANA.

HaknoH uctouHmkKa 1, HakKNoH UCTOUHUKA 2 — nepeaHUi GPOHT UAM 3aA4HUN
bpOHT.

Ne ¢ppoHTa ucTouHuMKa 1, N2 GppoHTa UCTOUHUKA 2 — HOMep GPOHTa ANs
BbIOPAHHOMO NCTOYHMKA.

Mpw BbibOpe pexknma ABTO 1A napameTpa Ne ¢ppoHTa UCTOUHMKa 1
ncnonb3yetca GPOHT, PACNONOKEHHbIN BMKe BCErO K KOHTPOIbHOM TOYKe
BPEMEHHOW pa3BepTKM. PexkMm ABTO TaKKe aBTOMaTUYeCKM BbIbUpaeTca n ana
napameTpa N2 ¢ppoHTa UCTOUHUKA 2. VI3MEHUNTb ero Henb3s. B aTom cnyyae
ncnosb3yetca GPOHT UCTOYHMKA 2, PACNONOXKEHHDbIV BAMKe BCero K GpoHTy
MCTOYHMKaA 1.

Ecnn BbiBpaHbl HOMepa GPOHTOB, UCUUCNEHNE GPOHTOB A1 0H6OMX UCTOYHMKOB
BEETCA OT IeBOW CTOPOHbI 3KpaHa.
5 [1nA BbINONHEHWNA U3MEPEHMA HAXKMUTE NPOrPaMMHYI0 KHOMKY ,06aBUTbL
M3mepeHue.

Ha npuBeaeHHOM Janee pUCyHKe NOKa3aHO M3MepeHMe 3a4epKKM MeXay NepeaHnm
dpoHTOM KaHana 1 n nepegHNM GPOHTOM KaHana 2.
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da3a

®a3a N03BONSAET BbIYMCANTL CABUM a3 MeK Ay MCTOYHMKAMK 1 1 2, BblPasKeHHbIN B
rpagycax. OTpuuaTenbHbIM CABUT Gas yKasbiBAET Ha TO, YTO NepeaHUIn GPOHT UCTOUYHMKA
1 nosBAseTca Nosxe nepeaHero GpPoHTa UCTOUYHMKE 2.

_ Delay
Phase = Source 1 Period 360
+—— Period —»;
Source 1 '

— «— Delay

Source 2 w

1 HaxkmuTe kHoNKy [Meas] U3mepeHus, UToObl OTKPbITE MEHIO «M3mepeHus».
2 HaxmuTe NnporpammHyto KHonky [,06aBuTb uUamepeHus.

3 HaxmuTe NporpammHyto KHOMKy TUR:, 3aTeM C MOMOLLIO PYYKM BBOAA BblibepuTte
napameTp Pasa.
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4 HaxkmuTe nporpammHyto KHomnky MapameTtp, a 3aTem BbibepUTE U yKaKnTe
cneayloupe napameTpbl:

UcTouHuk 1
UcTOYHUK 2
Mpw HacTpoKax $hasbl NO YMOMYAHWIO NPOBOANTCS M3mepeHue dasbl mexay 1 m 2
KaHanamu.
5 [n9 BbINOSHEHWUA U3MEPEHMA HAXMUTE NPOrpaMmMmHyto KHonKy [Llo6aBuTb

namepeHue.

Ha npuBeaeHHOM Jiafiee pUCyHKe MOKa3aHo namepeHune Gpasbl Mexay KaHasiom 1 u1
MmaTemaTtmyeckon dyHkumen aubdbepeHumpoBaHma KaHana 1.

CkHO

X NpY MUHUMANIbHOM 3Ha4yeHun Y

X Npy MMHUMaNbHOM 3HaYeHMKn Y — 3TO 3HaYeHme no ocu X (0bbIYHO — Bpems),
M3MEpPEHHOoEe NpK NepBOM NOABAEHUN CUTHANE MUHMMANBHOTO YPOBHS B 1I€BOM YacTK
aKpaHa. Ecam curHanbl nepuoamyeckme, NoNoKeHNe MUHUMaNbHOTO YPOBHSA MOXET
M3MEHATLCA B Npedenax curHana. Kypcop no ocn X 0603HayaeT nosoKeHue TeKYLLEro
M3MEPEHHOTO 3HaYeHMA X NP MUHUMaNbHOM 3HaYeHun Y.
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X MpU MakCMMaibHOM 3HavyeHumn Y

X Npv MaKkcMManbHOM 3Ha4YeHMKn Y — 3To 3HaYeHue no ock X (06bI4HO — Bpems),
M3MepeHHoe Npu NepBoM NOABAEHUN CUTHANA MAKCMMaNbHOrO YPOBHA B 1€BOM Y4acTK
3KpaHa. Ecan curHanbl neproamnyeckme, NoaoKeHNe MaKCMMaAbHOTO YPOBHSA MOMKET
M3MeHATbCA B Npeaenax curHana. Kypcop no ocn X 0603HayaeT NofoKeHMe TEKYLLETO
M3MEPEHHOTO 3HaYeHMs X NP MaKCUManbHOM 3HaYeHuK Y.

Cm. TakKe  * “U3mepeHune NMKOBOTro 3HaYeHus yHKumMmn FFT" Ha cTpaHunue 283

N3mepeHne NMKOBOro 3HavyeHunsa GyHKUumn FFT

1 B meHo "MaTemaTtuueckan dpyHkuUmMA curHana" Boibepute FFT B KauecTse onepatopa.
2 Bblbepute napametp Mart.pyHKLMA 415 UCTOUHMKA B MEHIO M3MEPEHUN.

3 Bblbepute namepeHuns Makecumym 1 X npu makc Y.

Ona nameperna MakcMmym B KavecTse eMHUL, U3MepeHMa UcnonblytoTca ab, a ana
n3mepeHma X npu makc Y — repupl ana FFT.

N3mepeHua nytem noacyera

e “CYeTuymK NoNoXKUTENbHbIX MMMNYIbCOB" Ha CTpaHuLe 283
e “CyeTumK oTpuLATENbHbIX UMMNY/bCOB" Ha cTpaHuLe 284
e “CyeTumnk nepegHero ¢ppoHTa" Ha cTpaHuLe 284

e “CyeTymK 3agHero ¢poHTa" Ha cTpaHuLe 284

CYeTUMK NONOKNUTESIbHbIX NMMIYy1bCOB

B peskmme CYUETUMK NONOMKUTENbHBIX UMAYABCOB N3MEPAETCA YNCI0 UMMY/IbCOB
BbIOPaHHOrO MCTOYHMKA CMTHaNa.
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Positive pulse count

b

L

DTOT PEXUM M3MEPEHMA MCNONL3YETCA 414 AHANOMOBbIX KAaHAN0B.

CueTymk OTPNUATENIbHbIX MMMYJ/IbCOB

B pexxnme C4eTUMK oTpULaTeNbHbIX MMNYAbCOB 3MEPAETCA YNC0 MMMYAbCOB
Bbl6paHHOI'O MCTOYHWKaA CUTHana.

altal

Negative pulse count

DTOT PEXUM M3MEPEHMA MCNONL3YETCA /1A AHAOTOBbIX KAaHAN0B.

CyeTumk nepeaHero GpoHTa

B perkume CYETUMK nepegHero GPoHTa M3MepaeTca YMCN0 GPOHTOB BbIGPaHHOMO
MCTOYHMKA CUrHaa.

oToT pexXmnum namepeHmna NCnoab3yeTca A1Aa aHa/10rosbiX KaHa 0B.

CYyeTymK 3aaHero GpoHTa

B peskume CueTUMK 3agHero GpoHTa M3MEPSETCA YNCI0 GPOHTOB BbIBPAHHOIO
MCTOYHMKA CUTrHaa.

Slrels peXxunum namepeHna NCnoib3yeTca a1a aHa/1oroBbiX KaHa/10B.
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N3mepeHna CMeLllaHHOro Tuna
e “NMnowaab" Ha cTpaHuLe 285

Maowanb

MNapameTp "Mnowaas" NO3BONAET U3MEPUTL NAOWAAL MEKAY CUTHAZIOM 1 YPOBHEM
3azemsieHus. MNaowanb HUKE YPOBHA 3a3eM/IEHNSA BbIYMTAETCA M3 N/IOWAAM Bbllle
YPOBHSA 3a3eMNEHUA.

Positive area

|
< > N cycles
Negative area

MN3meHeHne nHTepBana namepeHuna "MosHbIM 3KkpaH" N03BONAET U3MEPUTL 3HAYEHNE BO
BCeX 0TOOparKaeMblx TOUKAX AaHHbIX.

N3meHeHne nHTepsana nameperns "N-UmKabl" NO3BOAET U3MEPUTL 3HAYEHME Ha
Le/IoM Yncae nepmnoaos oTobparkaemoro curHana. Mpu Hanamumum meHee Tpex GpPoHTOB
O15 n3mepeHua otobparkaetcs coobuleHne "HeT dppoHTOB".

Kypcopbl no ocu X 0603Ha4atoT MHTepBaa M3MEPSAeMOro CUrHana.

N3mepeHuns aHanm3sa bMNoe

e “MoluHocTb KaHana" Ha cTpaHuLe 286
e “3aHMmaemas nosoca nponyckaHus" Ha cTpaHuue 286
e “KoadpdumumeHT mowHocTn no cocegHemy KaHany (KMCK)" Ha cTpaHuue 286

e “Obume rapmoHuyeckme nckaxkenuma (OrM)" Ha ctpaHmue 287
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MOUHOCTb KaHana

MowWHOCTb KaHana No3BONAET N3MEPATL CNEKTPANbHYIO NIOTHOCTb MOLLHOCTH B
YaCTOTHOM AMana3oHe.

CpeaHssa 4yacToTa Hecylel, UCNonb3yemas B U3MePEHUN, onpeaenaeTca ana GyHKUMM
BMN®, n ananasoH BN onpeaenseT YacTOTHbLIN AMANA30H.

ECnu 370 M3MepeHMe OTCAEKMBAETCA C MOMOLLIO KYPCOPOB, Kypcopbl byayT
pacrnonaratbCa Ha Ja/lbHem IEBOM W NMPAaBOM Kpato MaclUTabHOWM CeTKM.

3aHMMaemada noJsioca NPOMnyCcKaHmA

3aHMMaemasn NoJsioca NPONYCKaHUA MO3BOIAET U3MEPATb LUMPUHY MOA0ChI YaCTOT
(4acTOTHbIM AManasoH), coaepsKalimii onpeaeneHHbln NpoueHT (06bl4HO 99 %) oT
obLei cnekTpanbHOM NAOTHOCTM MOLLHOCTM. HecMoTpA Ha To, 4To 99 % asnaeTca
NPON3BOACTBEHHON HOPMOW, MOYKHO YKa3aTb APYro NPOLLEHT AR U3MEePEeHMs.

CpeaHssa yacToTa Hecyllel, UCnonb3yemas B USMePeHUH, onpeaenaetca ana GyHKLUMM
BMN®, n ananasoH BN npeacTasaaeT obLLyO CNEeKTPaAbHYO MNJIOTHOCTb MOLLHOCTML.

Ecnn 3TO M3MepeHMe OTCNEKRMBAETCA KYPCOPaMM, KypCcopbl YKa3biBatOT M3MEPAEMYIO
LUMPUHY MNONOCHI YAaCTOT (4AaCTOTHbIN AMaNa3oH).

KoadpPpuumeHT MoLHOCTK No cocegHemy KaHany (KMCK)

KoadpuumeHT MOLHOCTM NO cocegHemy KaHany (Mav KOIGOUUMEHT yTEUYKM Yepes
KaHa/) No3BoAAET ONpeAennTb COOTHOWEHNE MOLLHOCTY B OAHOM UM HECKObKUX
HOKOBbIX MOA0CAX YACTOT M MOLLHOCTM B OCHOBHOM YaCTOTHOM AManasoHe.

OCHOBHOW AMana3oH yKa3biBAeTCA C MOMOLLIO LUMPUHDI KaHaia M cpedHei 4acToTbl
Hecyuwen. LUnprHa KaHana ABAAETCA OAHUM M3 NapameTpoB nsmepeHuit. CpeaHnan
4acToTa HecylLLewn, UCNoIb3yemas B U3MEPEHUN, TaKKe onpeaenseTcs ana GyHKUm
BNo.

BoKoBble NM0A0ChI YAaCTOT (TaKOM Ke WMPKUHbI, KaK OCHOBHOM AiMana3oH) HaxoAATCA Bbille
M HUMKE OCHOBHOIO AManasoHa Ha PacCTOAHMM WMPKUHBI MHTEPBANA MEXKIY KaHalamM.
VIHTepBan Mexay KaHanamu TakxKe ABNAETCA NapaMeTpoOM U3MEepPeHmi.
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5L 4L 3L 2L 1L Main  1H 2H 3H 4H 5H

e

Spacing  Width

[Ons Bbibopa BOKOBOM NOOCHI YAaCTOT AJ/18 U3MEPEHUI MCMOb3yeTca napameTp «Bbibop
KaHana». Mo»KHO BbIOpaTb C MepBoit MO NATYI0 BOKOBbIE MOOCHI YACTOT BbILE UAN HUKE
OCHOBHOTO AManasoHa (1H — 5H sbiwe 1 1L — 5L HMXKe OCHOBHOrO AManasoHa).
MN3mepeHre BO3MOXKHO, eCii BCsi OBOKOBaA M0J10Ca YaCTOT HAXOAUTCA B MaclUTabHOM
ceTKke. B MpoTMBHOM C/lydae pesyabTaTbl U3MEPEeHUt ByayT HEMOAHbIMM.

Ecau n3mepeHmne OTCAEXMBAETCA KypCcopamm, KypPCcopbl YKa3biBatOT U3MEPAEMYIO
HOKOBYIO MOIOCY YacTOT.

Ob6Lwme rapMmoHmMyeckme nckarkenns (Orn)

O6wue rapmoHUuyeckue uckaxenusa (OMM) — 3To COOTHOLLEHME MOLLLHOCTM B OCHOBHOW

4acToOTe K MOLWWHOCTM B OCTa/IbHbIX FAPMOHMKax 1 Wyme. O'U asnaeTca N\ep017| YUCTOTbI
ChrHana.

MapameTp O6wme rapmoHudeckne uckaxkeHusa (OlN1) nos3songeT M3mepsaTb MOLHOCTb
B M0/10CaxX YaCTOT, OKPYKAIOLLMX KA Ayt rAPMOHMKY, U CPAaBHMBATb €e C MOLWHOCTbIO B
nosioce 4acToT BOKPYT OCHOBHOW 4acToThbl. LLInpmHa noaoc 4acToT, B KOTOPbIX
NPOM3BOAMNTCA U3MEPEHME, COOTBETCTBYET LUMPUHE OCHOBHOM YACTOTbI U KaXKAO0M
rapMOHMKMW. ITa WNPMHa pasBHa 1/2 OCHOBHOWM Y4acTOThI.
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MOXHO YKa3aTb OCHOBHYIO 4aCTOTY B Ka4ecTBe napameTpa U3SMepeHnsa 1 BpyUHyLo
OTCNEXMBATb OCHOBHYIO YaCTOTY M FaPMOHMKM MU MOMKHO YCTaHOBUTb aBTOMaTHYECKOe
OTCNEXMBAHME OCHOBHOM YaCTOTbl M FaPMOHMK, MPU STOM HaUBbICLIWI MUK ByaeT
NPUHAT 32 OCHOBHYO YacToTy.

Ecnv 3To M3MepeHne OTCAEKMBAETCA C MOMOLLLBIO KYPCOPOB, KYPCOPbI YKa3biBatoT
MOJIOCY YaCTOT BOKPYT M3MEPAEMOM OCHOBHOM YacToTbl (+1/4 OCHOBHOM 4acToTbl).

Moporn namepeHui

288

YCTaHOBKa NOPOroB M3mMepeHUa onpeaenseT BepTKaabHble YPOBHK, rae byayT
BbINONHATLCA M3MEPEHMA aHANOrOBOr0O KaHana UaM MaTeMaTUYECKOro CUrHaa.

U3meHeHMe NOPOros N0 YMOHYAHUIO MOXKET NPUBECTU K USMEHEHUIO
pe3ynbratoB UamepeHua

Mo yMONYaHMIO 3HAYEHMA HUXKHETO, CPEAHEro U BEPXHEro Noporos coctasantoT 10 %,

50 % 1 90 % 3HaYEeHUA MeXAY BEPXHUM N HUXKHUM YPOBHAMM CUTHANA. M3meHeHne

3TUX CTaHAAPTHbIX 3HAYEHU I MOMKET NPUBECTU K USMEHEHUIO PE3YNBTAaTOB U3MEPEHUN

ons napametpos "CpegHee 3HayeHue", "3agepkka", "Pabounii umkn", "Bpems cnaga",

"YactoTa", "OTKNOHEHME OT yCTaHOBAEHHOrO 3HaveHua", "MepuoguuHocts", "dasza",
nn

"OTpuuaTenbHbit Bbibpoc", "Bpems HapacTanus", "+dantenbHocTts" 1
"-AnutenbHocTb".

1 B MeHto M3MepeHuin HaXkMnUTe NPOrpammHyto KHomky Moporu, 4Tobbl 3a4aTb NOPOTK
O/ U3MEPEHMUA aHA/I0rOBbIX KaHaN0B.

MOXHO TaK»Ke OTKPbITb MEHIO Nopora n3mepeHuin, Hasxkas KHonky [Analyze] AHanus
> OyHKLUMU 1 BbIOpaB Moporn usmepeHua.

2 [lporpammHas KHomnka MCTOYHUK no3BoaAeT Bbl6paTb QHaANOroBbIM KaHaN AN
MaTeMaTUYECKMIA CUTHAN KaK MCTOYHWK, ANA KOTOpOro HeO6XO,£I,l/IN\O N3MEHUTb
noporn nsmepeHna.

Kamaow\y dHa/NI0roBOMY KaHany N MmaTtemMaTtn4eCKomMy CUrHany MOXXHO NMPUCBOUTb
YHWKa1bHble€ 3Ha4YeHNA NOPOros.
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3 lporpammHas KHomKa TN No3BoOAAET 334aTb NOPOrK M3mepeHus B % (NpoLeHT oT
3HAYEHUI BEPXHETO M HUKHErO YPOBHA) UK B BUAEe ABCOMOTHBIN (abcontoTHoe
3Ha4eHue).

Moporn B NpougHTax MoryT cocTasnAatb oT 0 % o 100 %.

EAMHMLbI M3MepeHna A abCoNOTHbIX 3HaYeHMI MOPOroB Kaxaoro kKaHana
337a0TCA B MeHI0 NpobHMKa KaHana.

coBerT PekomeHaaLMn OTHOCUTENIBHO a6CONIOTHBIX 3HAYEHMUi noporos

e ABCONIOTHbIE 3HaYeHMA NOPOroB 3aBMCAT OT MacliTabupoBaHna KaHana, koabouumneHTa
3aTyxaHuA NPobHUKa 1 eanHUL, n3MepeHus. Beceraa 3agasaiiTe 3T 3HaYeHUA nepeg,
YCTaHOBKOW abCONOTHBIX 3HAaYEeHWUI1 MOPOroB.

® MwuHMMaNbHOE N MaKCUMasibHOE 3HAYeHMUA noporos orpaHNYeHbl 3KPaHHbIMU 3Ha4YeHUAMMN.

e Ecnv Kakoe-n11Mb60 13 abCoNtOTHBIX 3HAYEHUN nopora BbilWe Uin HUxe MMHUMaZbHOro nam
MaKCMMa/IbHOTO 3HAa4YeHUA CUTHaNa, USMepeHne MoxKeT 6bITb HenpasW/IbHbIM.

4 Y706bI 334aTb HUXKHEE 3HAYEHME NOPOra U3IMEPEHMSA, HAXKMUTE MPOrPAMMHYIO
KHOMKY HUMKHKUIA 1 noBepHUTE pyYKy BBOAA.

Ecnun HUXKHee 3HaYeHWe ByaeT yBeMYEHO TakKUM 06Pa3oM, YTO NMPEBLICUT CpeaHee
3HayeHwue, To cpeaHee 3HaveHMe ByeT aBTOMATUYECKM YBEIMYEHO TakKMM 0Opa3om,
4TOObI OHO HbIN0 BOMbLIE HUKHETO 3HAUYEHUA. [10 YMOAYAHWIO HUKHWIA MOPOT UMeeT
3HaveHwne 10 % nam 800 mB.

Ecam nopor Tun nmeeT 3HauyeHue B %, HUKHEMY NOPOTY MOXKHO NPUCBOUTL 3HaYeHNe
ot 0 % 00 98 %.

5 Ytobbl 334aTb cpefiHee 3HaYeHWe Nopora M3MepeHua, HaXxMUTe NPOrpaMmHyo
KHoMKy CpeaHUIA 1 NOBEPHUTE PYYKY BBOAA.

CpeaHee 3HaYeHMe 3aBUCUT OT 3HAYEHWM, 3a4aHHbIX A1A HUKHETO M BEPXHETO
noporos. Mo ymoa4yaHuto cpeaHui nopor umeeT 3HayeHme 50 % mnan 1,20 B.

Ecnv nopor Tun nmeeT 3HaveHue B %, cpegHeMy Nopory MOXKHO NPUCBOUTb
3HayeHune ot 1 % 10 99 %.

6 YTOObl 334aTb BbICOKOE 3HAYEHME NOPOra U3MEPEHUA, HAXKMMUTE NMPOrPaMMHYIO
KHOMKY BepXHWUi4 1 NoBEpHMUTE PyYKy BBOAA.
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Ecnv BepxHee 3HaveHWe OyAEeT YMeHbLIEHO TakKMM 06pa3om, YTO CTAHET MeHblUe
CpeAHero 3HavyeHus, To cpeaHee 3HaYeHWe byaeT aBTOMATUYECKM YMEHbLIEHO TaKUM
06pa3om, YTOHbI OHO BbIIO MeHblLE BEPXHETO 3HAYEHMA. 110 YMONYAHMIO BEPXHWI
nopor nmeet 3Ha4yeHune 90 % nam 1,50 B.

Ecam nopor Tun nmeeT 3HaveHne B %, BepXHEMY NMOPOry MOXKHO NPUCBOUTb
3HayeHune oT 2 % 10 100 %.

OKHO M3MepeHni

MOXHO BblOPaTb BbINOJAHEHNE M3MEPEHWNI B OCHOBHOW YaCTW OKHa AMCEes, B OKHe
AMCnes ¢ yBennMYeHHbIM oTobpakeHnem (Koraa oTobpaxkaeTca BpemeHHas pa3BepTKa
C U3MEHEHHbIM MacLUTabom) MK BbINONHEHME CTPOBUPOBAHHbIX U3MEPEHUI MO
Kypcopam X1 n X2.

1 HaxmuTe KHoMKy [Meas] UamepeHus.

2 B MmeHo «M3mepeHna» HaxkMUTe NPOorpaMmHyo KHOMKy OKHO U3MepeHUN, a 3aTeM C
MOMOLLbI0 PY4KM BBOAA BblbepuTe OANH U3 CAeAyioLLIMX NapameTpoB.

ABTOBbIGOP — KOTAA OTOOpaKaeTca BpeMeHHas pa3BepTKa C MU3MEHEHHbIM
MacliTabom, M3mepeHue BbINOAHAETCA B HUMHEM OKHe «MacwTab». Eciu
HEBO3MOMKHO BbIMONHUTL M3MEPEHME UM 0TOBPA3UTb BPEMEHHYIO Pa3BEpPTKY C
M3MEHEHHbIM MaclTabom, TO MCMO/b3yeTCA r1aBHOE OKHO.

FnaBHOE — /17 U3MEPEHUA UCTOb3YETCA [1aBHOE OKHO.
MacwTab — 419 U3MepeHUs UCNONb3YeTcA HUKHee OKHO «MacliTab».

CTpo6uMpyemblit Kypcopamm — OKHO M3MEPEHMIA HAXOAMTCA MEXK Y Kypcopamm X1
n X2. Korga otobparkaeTca BpeMeHHasa pasBepTKa C M3MEHEHHbIM MaclwTabom,
NCNONb3YIOTCA Kypcopbl X1 1 X2 B okHe «MacwwTab».

CraTncTMKa no N3IMepPeHNo

290

YT06bl 0TOOPA3UTL CTATUCTUKY MU3MEPEHUIA, BBINOAHUTE Cheaytollee.

1 HaxmuTe kHOMKy [Meas] U3mepeHusa, 4tobbl BOMTU B MEHIO M3MepeHnit. Mo
YMO/I4aHMIO YaCTOTa M NMOSIHOE HaMnpsXXeHue n3MmepsaeTca ANs KaHana 1.

2 BbibepuTe 41A MCNOMb3YEMbIX KaHaN0B HY»KHbIe BUAbI M3MepeHuit (cm. “CBoaHan
Tabnvua nsmepeHnin" Ha cTpaHuLe 262).
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3 B MeHI0 M3MepPEeHMit HaxMmUTe NPorpammHyto KHOMKy CTaTUCTUKA, 4TObbI NepenTn K
MEHIO CTaTUCTMKM.

4 HaxkmuTe NporpammHyto KHomnky OTo6paxKaTb Ha, UTOObI BK/IOUMTL OTOBpaXKeHue

CTaTUCTUKHU l/I3MepeHl/1VI.

OTHocuT. ™

KaHan MCTOYHMKA M3MEPEHMA YKa3aH B KaBblukax NOCAEe HAa3BaHWA M3MepeHUs.
Hanpumep, "YacTt(1)" o3HavyaeT 4acTOoTHOE M3MepeHne Ha KaHane 1.

OTobpasaTca cneaytolime CTaTUCTUYECKME AaHHble. IMSA n3MepeHus, Tekylilee
N3MepAemMoe 3HaUYeHNe, cpeaHaa BeMYMHA, MUHUMAAbHOE U3MEPEHHOEe 3HaYeHue,
MaKCMMa/ibHOE U3MEepPEHHOEe 3HaYeHne, CTaHAaPTHOE OTKAOHEHME U KOMYECTBO
onepauuin faHHOro namepeHna (cyetumk). CTaTUCTMKA OCHOBbIBAETCA Ha 0bLLem
KO/IMYEeCTBE NONYYEHHbIX CUTHANOB (CUETUMKE).

CTaHAapTHOE OTKNOHEHWE, YKa3aHHOE B CTaTUCTMKE, PacCuYMTbIBAETCA No dopmyne,
KOTOpas MCMo/b30Basach A1A pacyeTa 3MepeHUs CTaHAAPTHOMO OTKJIOHEHMS.
dopmyna ykasaHa B pasaene “AC RMS" Ha cTpaHuue 273.
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MOXHO CHOBa HaaTb NPOrPaMMHYH0 KHOMKy OToBpaXKaTb Ha, UTODbI OTK/UYNTL
oTobpaKeHue CTaTUCTUKM n3mepeHinin. CHop CTaTUCTUYECKMX AaHHbIX BbINOAHAETCA
O@XKe MPpU OTKAUYEHNN OTOBPAKEHWUM CTAaTUCTUKM.

[ns cbpoca CTaTUCTUYECKMX U3MEPEHMIA HAKMUTE NMPOrPaMMHYyto KHoMKy Cépoc
CTAaTUCTUKM. 1pn 3TOM cOpacbiBaeTCsA BCA CTaTUCTMKA M CHOBA HauMHaEeTCA 3anuch
CTAaTUCTUYECKMX AAHHBIX.

Mpu Kaxaom ,CI,O6aBﬂ8Hl/II/I HOBOIo N3MepeHna (Hanpwmep, 4YacCTOoTa, nepnog nnun
aN\I'IJ'Il/ITy,EI,a) nponcxoanT C6|OOC CTaTUCTUKN, N C60p CTaTUCTUYECKMX AaHHbIX
Ha4YMHaeTCA CHOBaA.

YT06bl BKAOYUTL OTHOCUTE/IbHOE CTaHAAPTHOE OTKNOHEHWE, HaXKMUTE
NPOrpammHyto KHOMKy OTHOCUTENbHO C.

Koraa aToT napameTp BKAOYEH, CTaHAAPTHOE OTK/IOHEHWE, MOKA3aHHOEe B CTAaTUCTUKe
MBMepeHI/Il‘;I, CTaHOBUTCA CTaHAAPTHbIM 3Ha4YeHNem AnA OTK/'IOHeHl/Iﬂ/Cpe,CI,HeI'O
3Ha4YeHunA.

YT06bI 33/1aTh KONNYECTBO 3HAYEHUI, UCMONb3YEMbIX 18 BbIYUCAEHUA CTAaTUCTUKM
N3MEPEHMUI, HAXKMUTE MPOrPaMMHYI0 KHOMKY IMaKC. YUMo 1 BBEAUTE HYXKHOe
3HauyeHme.

CTaTUCTMKa BbIMMCASETCA Ha OCHOBE NOC/NeAHero yctaHoBeHHoro N-Horo Yncna
3HaveHui, rae N paBHO obuemy KoamdecTsy cOOpoB AaHHbIX MAKM 3HaYeHKo MakKc.
4YUCNO, OrPaHUUMBAIOLLEMY KONMYECTBO CHOPOB AaHHbIX.

BakHaa MHGOPMALMA O CTAaTUCTMKE U3MEPEHUI

Mpu HaxkaTum KHomnKK [Single] OaHOKpPaTHBIN 3anNyCcK NPOoUCXOaWT cOpOC CTaTUCTUKM
M BbIMONHAETCSA OAHO M3MepeHme (cueTumnk = 1). Mpum HaxkaTnm KHonku [Single]
OAHOKpPATHbI 3aNyCK BbINOHAETCA COOP CTATUCTUYECKUX AaHHbIX (BbIMOSHAETCS
npupaLleHne cyeTymKa).

MporpammHasn KHOMKa YBeainueHne CTaTUCTUKKU OTODpakaeTcs, Koraa cbop AaHHbIX
OCTAHOB/IEH W BK/tOUYEHA A0MNOAHUTENbHAA QYHKLUMA CEFMEHTUPOBAHHOW NaMATH.
[na ocTaHoBa cbopa AaHHbIX HaXMUTe KHOMKY [Single] OgHOKpaTHBINM 3anycK 1au
[Run/Stop] Myck/cTon. [1n8 NPpOKPYTKM CUTHANE UCTMONb3YITE PYYKY NONOMKEHUA MO
ropusoHTann (B cekumm "Pa3sepTka" Ha NMLEBOM NaHenu). Tekylime n3mepeHus
OCTAHYTCA Ha 3KpaHe, YTO NO3BOIUT U3IMEPUTbL PA3TMYHbIE ACMEKTbI NMOYYEHHbIX
curHanoBs. [Ans nobaBneHna TeKyLErO M3MEPEHHOrO CUrHaNa B COBpaHHble
CTAaTUCTUYECKME AaHHble HAaXKMKUTe YBeNUYeHUe CTaTUCTUKM.
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e [IporpammHas KHoOMKa AHanAU3 cermeHToB O0TOOpaXKaeTcs, TO/bKO Koraa cbop
[OaHHbIX OCTAaHOB/IEH M BKNtOYEHA A0MNONHUTEbHAA GYHKUMA CErMEHTMPOBaHHOM
namaTtu. Mo 3aBeplueHnn cbopa AaHHbIX (M OCTAHOBKM ocumanorpada) HaxmmTe
NPOrpaMmHyto KHOMKy AHaNIN3 CErMEeHTOB /17 06beANHEHMS CTaTUCTUKM MO
M3MEPEHMIO /1A NONYYEHHbIX CErMEHTOB.

MOXHO TaKsKe BKIOUYMTb NOCTOSIHHOE noc/aecBevyeHne (B meHto "OTobpaxeHune")
HaXaTb NPOrPaMMHYH0 KHOMKY AHANIN3 CerMEeHTOB /19 0TOOparKeHWA NOCTOAHHOTO
nocaecseyeHus.
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16 TecTnpoBaHMe NO Macke

Co3paHune macku "3onotoro" curHana (Astomacka) / 295
MapameTpbl HaCTPOMKM TecTa no macke / 297
CraTtuctuka no macke / 300

M3meHeHune dalina macku BpydHyto / 301

CospaHue daiina macku / 305

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
295
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2.000us

Bugeo

CueTumk
Liuip. BONETMETE
TecT no M:

MMp ME MUTEHKA

Ha)kmute KHONKy ABTOMackKa.

6 HaxkmuTe KHoMKy UCTOUHMK B MeHt0 "ABTOMacKa" 1 ybeamTech, YTO BbIOPAH HYKHbIN
aHaNoroBbIN KaHa.

Enunmy
Denenua

7 OTperyanpyiTe ropuoHTaNbHbIN (1Y) U BepTUKaNbHBIN (1 X) AOMYCK MaCKM.
EAMHULAMKN PEeryNMpOBKM CAYXKAT AeNeHUA KOOPAMHATHOM CeTKN UAN abCoNoTHbIe
eMHNLLbI (BONBTbI MAW CEKYHAbI), KOTOPblEe MOXHO BblIBpaTh C MOMOLLbIO
NPOrpaMmMHoOM KHOMKW EAUHULbI.

8 Haxkmute nporpammHyto KHonKy Co3aaTb Macky.
Macka co3gaHa 1 NpoBepKa HauMHaeTCA.

MpUY KaK4OM HaKaTUKM NPOrpaMmHoOl KHoMKK Co3aaTh MACKy CTapas macka
yAanAeTca 1 co3faeTca Hoas.
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Hernonagok
HaCTPOMKM

Macku

TecTuposaHue no macke 16

2.000us ABTO

Kroru

9 Yr1obbl YA3ANNTb MACKY U OTK/TKOYNTb TECTUPOBAHME MO MacCKe, HaXMKUTe KHOMKY

"Hazaa/seepx" 015 BO3BPaTa B MeHto "TecT no macke", n 3atem HaxmuTe
NPOrpPamMMHYyt0 KHOMKY YAanuTb MackKy.

Ecnm Bo Bpema TecTa Mo Macke peXkmm NoCTOAHHOMo Noc/iecseyeHms (Cm. pasaen
“YcTaHOBKa M OTMeHa nocnecBeyeHuns” Ha CTpaHuue 165) BKAKOYEH, TO OH He
OTK/toYaeTcA. Ecnm npm akTMBaUMKM TeCTa MO MacKe NOCTOAHHOE Noc/iecBeyeHme
BbIK/IIOYEHO, TO OHO BK/IHOYAETCH MPW BKAOYEHMM TECTA MO MACKE U BbIK/THOYAETCA NPU
BbIK/IlOYEHWM NOCNEAHETO.

Ecnu npu HaxkaTum KHonky Co3gaTb MacKy O0TOOPaXKaeTCs MacKa, 3aKpblBatoLLas BECh
3KpaH, TO NPOBepPbTE HACTPOMKM £ Y 1 + X B MeHto "ABTOMacka". Ecnm ana Hux
yCTaHOBAEHO 3HaYyeHKe "0", Macka ByAeT BNOTHYO NoaxoanTb K GOpmMe CurHana.

Ecnn npun HaxkaTum KHoNKM Co3aaTh MacKy CO34aeTCA BMeYaTAeHMe, YHTO Macka He
CO34aHa, npoBepbTe HaCTpOl‘/’IKl/I Y u £ X. BO3MOXHO, 414 HUX YCTaHOBAEHbl HAaCTO/IbKO
BbICOKME 3HAYEHWA, HTO MaCKy HE BUAHO.

[MapameTpbl HAaCTPOMKM TECTa MO MacKe

HaxmuTe nporpaMmmHyto KHornKy HacTpoiika B meHto "TecT no macke", 4Tobbl nepenTn K
MeHto "HacTpolika macku'.
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3anyck ao C NOMOLLLbIO MPOrpamMMHOM KHOMKKM "3anyck Ao" MOXHO yKasaTb ycioBue
npekpaLleHna TeCTMpoBaHuA.

e Bcerga — ocuuanorpad pabotaeT HenpepbiBHO. Tem He MeHee, B
C/lyyae BO3HUKHOBEHMSA OLIMBKM BbINOAHAETCA AeIcTBUe, 3alaHHOe C
MOMOLLbIO NPOrpammHoi KHonku Mpu owmnbKe.

* MuHMMaNbHOE YNCNO TECTOB — BbiGEpUTE 3TOT MAapaMeTP U HaXKMUTE
NPOrpaMmHyto KHOMKY YMcno TecToB, YTo6bl BbIGpaTh YMC/I0 3aNyCKOB
ocumnnorpada, oTo6pasnTb CUrHabI M CPABHWUTL UX C MACKOM.
Ocumnnorpad 0CTaHOBMTCA NOC/IE BbINOAHEHMUSA YKa3aHHOTO Y1Cia
TEecToB. YKaszaHHOe MUHMMAJIbHOE YMC/I0 TECTOB MOXKET BbITb
npesblweHo. B ciyyae BO3HUKHOBEHWA OWMBKM BbINOAHAETCA
AeicTBMe, 3a4aHHOE C MOMOLLbIO NPOrpammHoi KHonku Mpu owmnbKe.
Yuncno GpakTMUecKmM BbINONHEHHbIX TECTOB OTOBparkaeTca Haz,
NPOrpPaMMHbIMU KHOMKaMMU.

¢ MuHMManbHoe Bpems — BblbepuTe 3TOT NapameTp U HaxKmuTe
NporpaMmHyto KHOMKy Bpemsa TecTa, UTo6bl YKa3aTb 4NTE/IbHOCTb
paboTbl ocumnnorpada. Mo NpoLwecTBUM yKa3aHHOIo BpeMEHHN
ocumnnorpad octaHoBUTCA. YKa3aHHOE BPeMs MOKET bbiTb
npesbiWeHo. B ciyyae BOSHUKHOBEHWS OLWNOKM BbIMOIHAETCA
OencTBMe, 3a4aHHOE C MOMOLLLbIO NPOrpaMmHoi KHomnKku Mpwu owmnbKe.
daKTnyeckoe Bpems TecTa oTobparkaeTca Hag, MPorpamMmmMHbIMM
KHOMKamMu.

¢ MuHuUManbHaa cMrma — BblﬁepVITe 3TOT NApPaMeTpP U Ha*XMute
NporpaMmmHyto KHomky "Curma", 4tobbl yKa3aTb MMHMMaNbHOE
cpepHeKBagpaTUYHOE OTKOHEeHMe. TecT Mo MacKe BbINOAHAETCA 40 Tex
nop, Noka He byaeT NPOTeCTUPOBAHO AOCTAaTOMHO CUrHANOB AN
OOCTUXKEHUA MUHUMANbHOTO CPeLHEeKBAAPATUYHOIO OTKNOHEHUA
TecTa. (B c/lyyae BO3HMKHOBEHMSA OWNBKM ocumanorpad BbINOAHUT
AelncTeme, 3alaHHOE C MOMOLLLbIO MPOrPamMHOM KHonKu Mpu owmnbKe).
Ob6paTute BHMMaHMWE, YTO 3TO CpeAHEKBAAPATUYHOE OTK/IOHEHME TeCTa
(maKkcmanbHO foNyCcTUMOE cpeaHeKBaApPaTUIHOE OTKNOHEHUe
npouecca 6e3 gedekTos 417 onpeaeseHHOro YmMcaa
NPOTECTUPOBAHHbIX CUFHANOB), B OT/IMYME OT CPeAHEKBAAPATUYHOIO
OTK/IOHEHUA Npouecca (KoTopoe cBA3aHO ¢ Yncaom cboes B TecTe).
3HayYeHne cpefHEeKBaAPATUYHOIO OTK/IOHEHMA MOKET NPEBbILLATb
BblbpaHHOE 3HaYeHne, ecm BbIbpaHO Masnoe 3HadYeHne. OTobparkaeTca
daKTUYecKoe cpesHeKBaAPATUIHOE OTKNOHEHME.
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Mpu owmnbke

Mapametp Mpu ownbKe No3BONAET yKa3aTb AENCTBUSA, KOTOPbIE
BbINONHAOTCA, ec/iM Gopma BXOAHOTO CUrHaNa He COOTBETCTBYET MacKe.
ITOT NnapameTp 3ameLLaeT NnapameTp 3anyckK Ao.

e Cron — ocumnnorpad OCTaHOBUTCA NPU 0OHAPYKEHUW NEPBON XKe
OLWMBKM (NepBoOro cMrHana, KOTopbli HEe COOTBETCTBYET Macke). ITOT
napameTp 3ameLlaet napameTpbl MUHMManbHOE YNCO TECTOB U
MuHUmanbHoe Bpems.

e CoxpaHeHue — npu obHapy»KeHnM oWwnbKM ocumanorpad coxpaHaeT
n306paxkeHne skpaHa. B meHI0 coxpaHeHus (HaskmuTe KHOMKY
[Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHeHneBbIGepute popmat
n3obpaxkeHua (*.omp nnum *.png), nanky (Ha Hakonutene USB) n ums
dalina (KoTopoe MOMKET CONPOBOKAATLCA aBTOMATUYECKUM
npupauweHnem). Ecam ownbKn BO3SHUKAIOT CIULLIKOM HacTo U
ocumnnorpad TpaTUT BCe BPEMS Ha COXPaHEHUE M306pakeHUH,
HaXXmuTe KHOMKy [Stop] CTon ans ocTaHoBa cbopa AaHHbIX.

e [Meuyatb — npu o6HapyeHUM owmnbKK ocumnnorpad pacneyarbisaer
n3o06paxeHune akpaHa. ITOT NapameTp aKTUBEH, TONbKO ecnu
NMOAKMOYEH NPUHTEpP (cM. pasgen “Meyats skpaHa ocumnnorpada” Ha
cTpaHuue 359).

® MN3mepeHUe — BbINONHAETCA U3MEPeHMe (M BbIBOAUTCA CTaTUCTUKA,
ecnv ocumnnorpad NoaaepKMBAET 3Ty GYHKLMIO) TONbKO TEX CUTHANOB,
B KOTOPbIX MPUCYTCTBYET HapyLlweHne mMacku. Popmbl CUrHaNOoB,
KOTOpble NPOLAN NMPOBEPKY, HE YUUTLIBAKOTCA B M3MEPEHUAX. ITOT
peXKMM HEeLOCTYNEH, eC/IM B KaYecTBe pexknuma cbopa faHHbIX BbIGpaHO
"YcpeagHeHune".

O6paTtnTe BHUMAHME, YTO MOXHO BblbpaTb napameTp MeyaTb uan
CoxpaHeHue, HO He 0b6a napameTpa ogHOBpPeMeHHO. Bce ocTasnbHble
AENCTBMA MOXKHO BblBpaTb 04HOBPEMEHHO. Hanpumep, MOXKHO Bbi6paTbh
Cron 1 U3amepenusa, 4tobbl ocupmanorpad BbINOAHUA U3MEPEHME U
OCTaHOBMCA NPU NepPBON OLWNOKe.

Mpu cboe TecTa N0 MacKe MOXKHO TaKKe BbIBECTU CUTHA/ Ha Pasbem
TRIG OUT BNC, HaxoaAwmiica Ha 3agHen naHenn. Cm. “Hactpolika
UCTOYHMKa A/1a pasbema TRIG OUT Ha 3aaHeli naHenu" Ha cTpaHuue 375.

bnokuposka
MUCTOYHMKa

Mpw BKAOYEHUN NapameTpa "BAIOKMPOBKa UCTOYHMKA" C MOMOLLLbIO
NPOrpaMmHOI KHOMKY BAOKMPOBKA MCTOUHMKA MAcKa NepepucoBbIBaeTcA
B COOTBETCTBMM C UCTOYHMKOM MPU KaXKAOM nepemelLeHnm Gopmbl
curHana. Hanpumep, Npyv U3MEHEeHUN CTPOYHOM Pa3BEePTKM UK YCUIEeHUA
OTK/IOHEHWA MacKa NepepucoBbIBAETCA C YYETOM HOBbIX HacTpPOeK.

Mpw BbIKNtOYEHUM NapameTpa "BAOKMPOBKA UCTOYHMKA" MacKa He
nepepuCcoBbIBAETCA NPY U3MEHEHMU HACTPOEK Pa3BEPTKU MU
OTKNOHEHMUSA.
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UcTouHMK MpKY M3MEHEHUN KaHaNa UCTOYHMKA MacKa He cTupaetcA. OHa MoBTOPHO
MacLUTabUpyeTca NO HAaCTPOMKAM YCUAEHWUA OTKIOHEHNA U CMELLEHMA
KaHa/a, KOTOPOMY OHa HasHayeHa. YTobbl cO34aTb HOBYH MacKy AnA
BbIGPAHHOMO KaHaNa UCTOYHWMKA, BEPHUTECH B MEPAPXUIO MEHIO, HaXXmuUTe
KHOMKM ABTOMacKa 1 Co3aaTb MacKy.

DyHKUMA NPOrpamMmMHOM KHOMKK "UICTOYHUK" B MEHIO HACTPOMKM MacKu
aHaNorM4yHa GyHKLMM 3TOM KHOMKKU B MeHIo "ABTomacKka".

Mposeputb BCce Mpun BKAOYEHMM 3TOrO NapameTpa TeCT MO MacKe NPOBOANUTCA ANA BCeX
0T06pa>+(aeMb|x aHaNoroBbIX KaHaNoB. Ecin OH OTKAtOYEH, TO TecT no
MacCKe npoBoguUTCA TONbKO ANA Bbl6paHHOFO KaHa/1a-UCTOYHUKa.

CTaTuCTMKa NO MacKe

HaxmunTe nporpaMmHyto KHOMKy CTaTUCTUKA B MeHI0 "TecT no macke", 4Tobbl NnepenTu K
MmeHto "CTaTuCTMKa no macke".
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16

MokasaTtb
CTaTUCTUKY

Mpu BKAtOYEHUM NapameTpa MokasaTb CTaTUCTUKY O0TOOPa3ATCA
cneayolme ceefeHua:

TEKYLLAnA MacKa, Ha3BaHWe Macku, HOMep KaHana, 4aTta 1 Bpems;
umcno Tectos (06Lee YUCNO BbIMOIHEHHbIX TECTOB N0 Macke);
COCTOAHME (NpoLues, He NpoLLes, He NPOTeCTUPOBaH);

obLee Bpems TecToB (B Yacax, MUHYTaX, CEKYHAAX U AECATbIX JONAX
CeKyHZbl).

[lns KaXkAoro aHaI0roBOro KaHana otobpaskaloTca cneayrolimne cBeeHuUs:

umcno c6oes (LunKAbI c6opa, B KOTOPbIX Pasmax CUrHana Bbllwen 3a
npegensl Macku);

nepuoanyHocTb cboes (NpoueHT cboes);

cUrma (CooTHOLeHME CpeaHEeKBaAPATUYHOMO OTKIOHEHNA NpoLuecca U
MaKCMMasibHO AOMYCTUMOTO OTKJIOHEHUA UCXOAA U3 YncCAa
NpPOTECTUPOBAHHbIX CUTHAN0B).

C6poc
CTAaTUCTUKU

Ob6paTute BHMMaHMWE, YTO B CNEAYHOLLMX CUTYALMAX CTAaTUCTUKA TaKkKe
0bHynseTca:

dyHKUMA "TecT No macke" BKAKOYEHa NOC/E BbIKNHOYEHUS;
HarkaTa nporpammHas KHonka "Cbpoc macku";

CO34aHa aBTOMacCKa.

Kpome TOro, cueTynk BpemeHu 0BHyAAETCA NPU KaXKAoM 3anycke
ocumnnorpada nocne oCTaHOBKM cbopa AaHHbIX.

Ounctutb
aucnnei

YaaneHue nosydyeHHbIX aHHbIX € gucnaen ocumnnorpada.

N3meHeHne dpalina Macku BPYUYHYIO

®alin Macku, CO34aHHbIN C MOMOLLbIO GYHKLMM "ABTOMACKa", MOXHO M3MEHATb

BPYYHYIO.

1 BbinonHuTe Wwarn 1-7, onucaHHble B pasaene “CosgaHue macku "3onotoro" curHana
(ABTOMacka)" Ha cTpaHuLe 295. Co3aaB Macky, He yaananTte ee.

2 MoakntoumTe K ocumnnorpady USB-HakonuTens.

HaxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi30B.

4 HaxmuTe NporpammHyto KHonky CoxpaHeHue.
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16 TectuposaHme no macke

Ha)munTe nporpammHyto KHOMKy Popmat 1 BbibepuTe snemeHT Macka.

6 HaxkmuTe BTOpYO NPOrpaMMHy0 KHOMKY U BbibepUTe Nanky A1s COXpaHeHUs Ha
USB-Hakonutene.

7 Haxmute nporpammHyto KHonky Haxxmurte ana coxpaHeHusa. [1pun 3Tom co3gaeTca
TekcToBbIn dann ASCIl c onmMcaHMem JaHHOM MacKu.

OTtkntounte USB-Hakonutenb 1 noakntoumte ero K MK.

OTKpoWTe dain .msk, co3gaHHbIl B TEKCTOBOM pefakTope (Hanpumep, B
NPUNOKEHUN BAOKHOT).

10 OTpenakTupyiTe 3TOT Galia, COXPaHUTE 1 3aKpoiTe ero.

®ain MacKK cCoCTaBAAIOT CeaytolLne pasaens.
e MpeHtnduKkaTop dbanna macku.

* 3aros0BOK MACKMU.

e 061aCTV HapyLLIEHNA MACKM.

e [laHHble HACTPOMKKM ocumanorpada.

NpoeHTudukatop  MaeHtuduKkaTop danna gaHHOM mackm — 1o MASK_FILE _548XX.
dailina mackm

3aroN0BOK MackM  3aro/s10BOK Macku npeacrtasnseT coboi ctpoky cumeosioB ASCII. Mpumep: autoMask CH1
OCT 03 09:40:26 2008.

Korpa B 3aronoBKe daina Macki nmeeTca KatodeBoe cnoso "autoMask", ppoHT macku
NoAXOAMUT No onpeaeneHuto. B npoTMBHOM ciydae GpoHT MacKu onpeaenseTcs Kak
cbo.
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O6nactn
HapyLleHuA
MacKku

E

Ob6nactb 1

Obnactb 2

[na Mackn MOXKHO onpeaennTts 4o 8 obnacteit. Mx MoXKHO NpoHymepoBaTtb oT 1 10 8. B
darine .msk oHM MoryT HaxoauTbCA B t0HOM Nopaake. Hymepaumsa aTnx obnacrein
BbIMONHAETCA CBEPXY BHU3, C/IEBA HAaNpPaBgo.

®aiin aBTOMACKM COAEPHKUT ABe 0cobbIx 061acT — 0bnacTb, "NpuBA3aHHy0" K BepHei
4acTuM aKpaHa M 061acTb, "NpMBA3aHHYIO" K ero HUMKHEM YacTu. BepxHaa obnacTb
0603Ha4aeTcAa MakcMMaabHbIMK 3HaYyeHusaMmn Y ("MAX") ans nepsolt n nocneaHen
ToYyeK. HMKHAA obn1acTb 0603Ha4YaeTca MUHMMAaNbHbIMKU 3HadYeHnamn Y ("MIN") ana
nepBoM M NocaeaHen ToYeK.

Homep BepxHel 061acTu A0MKEH BbiTb HaMMEHbLIMM 13 BCeX HOMEpOoB obnacrten,
nmetoLLmxca B danne. Homep HUKHe 061acTi AoNKeH BbiTb HAMBONbLINM.

O6nactb No 1 npeactaBnseT coboit BepxHioo 061acTb Macku. BeplumHbl B obnactu 1
0603HAYaOT TOUKM BAOb HEKOEW IMHUM, KOTOPasA ABAAETCA HUKHUM KpaemM BepPXHeN
4acTh AaHHOM MacCKM.

AHan0rM4Ho, BepLnHbI B 061acTn 2 0603HaYat0T IMHKIO, GOPMUPYIOLLYHO BEPXHWI Kpal
ee HUXKHel YacTu.

BeplumHbl B daitne mackm HopmannsosaHbl. CyLLecTByeT YeTbipe napameTpa,
onpeaenstoLLmx cnocob HOPManM3aLMmn 3Ha4YEHU.
o X1

e AX
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[aHHble
HACTPOMKM
ocumnnorpada

304

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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Co3paHue daiina mackm

Huxe nokasaH AVICI'IJ'IGIZ, Ha KOTOPOM MNCNOJIb3YKOTCA BCE BOCEMb obnacren.

Mpenen NN TouH. HacTp Mueept

YT06bl CO34aTb 3TY MACKy, HEOBXOAMMO BbI3BaTb CAeAYIOLMIA daltn 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 BK/toYaTb 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 OLHY — K HUMKHEN TOUKe (C MoMoLLblo
MWHUMAIbHOTO 3HAYEHWs MO OCK Y).

KaKk npoBoAnTCA TeCTUPOBaHME MO Macke?

[ns 3anycka TecTMpoBaHuMa no macke ocupunnorpadsl InfiniiVision cosgatot 6a3y gaHHbIX
pasmepom 200 x 640 ana obiacTv NnpocMoTpa curHana. Kaxkaoe nonosKeHue B maccmee
obo3HavaeTcs Kak 061acTb HapylleHMa nam ycnexa. Kaxkablit pas, Korga Touka AaHHbIX
CMrHana nonazaet B 06/1aCTb HapyLEHWUs, perncTpmpyeTca owmnbKa. Mpu soibope
napameTpa MpoBeputb Bce Nno 6ase AaHHbIX MAaCKM NPOBEPAETCA Kax4aa BbIbOpKa
KaXKA0ro aHas0roBoro KaHasna. [ns Kaxaoro KaHana MOXHO 3apernctpuposaTb 6onee
2 munnmappos cboes. KonmyecTBo NpoTECTUPOBAHHbIX BbIDOPOK TaKKe pernctpupyetca
1 oTobparkaeTca Kak «41cio TecTos».

PaspelleHne dainna mackm MoxkeT bbiTb bosblie yem 200 X 640 6a3bl gaHHbIX. s
oTobparkeHUsa AaHHbIX Gailia MacKkM Ha SKpaHe BbIMOJIHAETCS HEKOTOPOe KBaHTOBaHMe
3TUX A@HHbIX C LLE/IbI0 MX COKPALLEHMA.
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17 Undposoit BOAbTMETP M CYETUYMK

LindpoBoit BONLTMETP

310

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

KHOMKW EAUHULbI M3MEPEHUA B MEHIO KaHana «MpoBHUK».

Ha ancnnee umdpoBoro BosbTMETpa AOCTYMNHA WKana, KoTopas onpeaenserca
MacliTabom No BEPTUKAAM 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 npu YyactoTe curHana ot 20 'y go 100 Klu. Koraa yactoTa cMrHana HaxoamTca
3a npeAenamm AaHHOToO AManasoHa, Ha Aucnaee umMbpoBoro BOAbLTMETPa 0TobparkaeTca
coobuieHne «Mpeaen MN?» nan «>npeaen MNMN?» ana npeaynpeskaeH1Ua o Noay4YeHnn
HETOYHbIX Pe3y/IbTaTOB M3MEPEHWNIN CpeAHEKBAAPATUUYECKMUX 3HAYEHNIA.

Vicnonb3oBaHue LUMGPOBOro BoAbTMETPA
1 HaxmuTe kKHoMKy [Analyze] AHanums.
2 HaxkmuTe KHoMKy PYHKLMK, 3aTem BbibepuTe LindpoBoii BoabTMeETp.

3 Y7106bI paspelnTb M3MepeHna LMGPOBOro BOSbTMETPA, CHOBA HAXKMMUTE KHOMKY
DyYHKUUMN.

HcTouHKE

4 HaXMuUTe NporpaMmHyto KHomKy MCTOUHUK 1 NOBepHUTE pyyKy BBOAA ANs Bbibopa
QHANOroBOro KaHania, A1A KOTOPOro BbINMOHATCA M3MEPEHMA C MOMOLLbIO
UMbpPOBOro BOAbTMETPA.

BbIbpaHHbI KaHan MOXeT ObITb He BKAOYeH (oTobpaxeHuWe curHana) npm
BbIMNO/IHEHWUUN U3MEPEHUII C MOMOLLbIO LIMGPOBOro BONBTMETPA.

5 HaxmuTe NporpammHyto KHOMKy PeXXum 1 nosepHUTE pyyKy BBOAa A1 BbibOpa
peknMma LUMGPoBOro BOALTMETPA:

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



LUndposoit BoabtmeTp 1 cyetunk 17

~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 YNpasAAoOLLEMY CUTHANY KOCBEHHO onpeaenserca
nocpeacTBOM BbIOpPaHHOr0 YMcaa UMPOBbIX 3HAKOB paclimpeHus (oT 3 Ao 8). Yem
6o/blie 3HaYeHWe paspelleHns, Tem 6osblue Bpema cpabaTbiBaHmMs.

e MOXHO M3mepATb YacToTbl A0 1 I (06bl4HO A0 1,2 TTw). Mpu pa3pelweHnn 8 3HaKOB
CYETYMK 3aMNONHAETCA NpU curHanax 6onee 470 Mru,

[N cyMMUPYIOLWMX M3MEPEHUI CYLLECTBYIOT CAeAytoLMe YCN0BUA:
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312

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.

MOHO BbINO/IHATL NoAcYeT cobbiTnii dpoHTa ¢ YactoTon Ao 1 My, (o6bIuHO A0 1,2
rru).

Mpu 3anycke noacyeTa Bpems HaCTPOMKM OTIMPatOLLEro CUTHaNa 06blYHO COCTaBASET
0 Hc, a Bpema yaepaHua — 3,5 HC Npu MCMO/Ib30BaHMM B KaYeCTBE MCTOYHMKA
CYMMMPOBAHUSA M UCTOYHMKA OTMMPAIOLLETO CUTHAMA OAMHAKOBbIX MPOHHMKOB.

CYeTUMK He CUHXPOHU3MpPYETCA C cucTemol cbopa AaHHbIX ocumanorpada u BbiNoAHAET
noAcyeT Bceraa.

Ncnonb3oBaHMe cHeTYMKA

1 HaxkmuTe kHonky [Analyze] AHanus.

2 HaxkmuTe KHOMKy PYHKUMM 1 BbibepuTe s1emeHT CYETUMUK.

3 YT106bl BKAOUYMTL CHETYMK, CHOBA HAXKMUTE KHOMKRY ¢YHKU,VIVI.

Mecrou IWTE C. 0B Mopor.

HaxmuTe nporpammHyto KHOMKy MCTOUHMK 1, UCNONb3yA PYYKy BBOAA, BbibepuTe
aHaoroBbI KaHan nan curHan CobbITUe 3anycKa, YUTOObI BKAOUYMTb BbINOAHEHME
N3MEPEHMUI CHETYMKOM..

Mpu BbibOpE NcTOUHMKA CoBbITUE 3anycKa (40CTyNeH, Koraa yCTaHOBAEH PEXUM
3aMnycKa, OT/IMYHbIN OT «DPOHT») MOXKHO NPOCMATPMBATL CBEAEHMA O YacToTe
0bHapyKeHMA cobbITuit 3anycka. ObHapyKeHMe MOXKET MPOUCXOANTb Yallle
baKTMUeCcKMx CobbITMI 3anycKa B 3aBUCMMOCTM OT NMoKasaTtenel BpemeHun cbopa
OAaHHbIX UK YacTOTbl 06HOBAEHMA ocumnnorpada. CurHan TRIG OUT noKkasbiBaeT
OeNCcTBUTeNbHOE HAaCcTynAeHWe cobbiTnii 3anycka. CneayeT y4ecTb, YTO Lienb 3amnycKa
ocumanorpada He byaeT npuBeAeHa B COCTOAHWE FOTOBHOCTM K Caeaytolemy
3aMycKy, NOKa He NCTeYeT BPeMs BblAEPKKK, KOTOPOE He MOXKeT HbiTb meHee 40 Hc;
MO3TOMY MaKCMMa/ibHasA 4YacToTa COBbITUIA 3aMyCcKa, KOTOPYO MOMKHO MNOCYUTATD,
coctasndaeT 25 Mrlu.

BbibpaHHbI KaHan HeobsA3aTeNbHO A0MKEH ObiTh BKAOUYEH (0TOOpaXKaTb CUrHaN) ANs
BbINOJHEHWUA U3MEPEHMI CHETYMKOM.
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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 yactoTn  [1nA BLINOIHEHMA U3MEPEHWNA HYaCTOTbl U MEPUOLA HAXKMUTE NPOTPAMMHYHO KHOMKY

nepuoda  Yucno 3HaKOB, YTOObI YCTAaHOBMTb TOYHOCTb CYETUMKA. MOXKHO BbiBpaTb TOYHOCTb OT 3
[0 8 3HAKOB.

Yem 60/1blLe TOYHOCTb, TEM Dosble BpeMeHu TpebyeTca ans cpabaTbiBaHUA U,
COOTBETCTBEHHO, TeM 60/1blle BpEMEHM 3aTPa4YMBaETCA Ha M3MEepPeHMs.

CYeTUMK cymmbl  [115 BLINOJIHEHUA U3MEPEHNA CYMMMPOBaHMA (COBLITUIN GPOHTA) HarkMUTE
NPOrpPamMMHYyt0 KHOMKY OUKCT. cu., 4TOObl OBHYIUTL CYETUMK COOBITUIN HPOHTA.

HaxkMmTe NporpammHyto KHoMKy CyMma, 4ToObl OTKPbITb MEHIO CYMMMPOBAHMWA AaHHbIX
cyeTyMKa.

ITHA | CTNWPEHILLMA CHIH

e Haxmute nporpammHyto KHoMKy MCTOUHMUK 1 MOBEPHMUTE pyyKy BBOAA A1A
M3MeHEeHWsA aHaNoroBOro KaHana, 419 KOTOPOro BbIMOAHAOTCA U3MEPEHUA C
NMOMOLLLbIO CHETUYMKA.

e HaxmuTe NnporpammHyto KHonKy OTKAOHeHue cobbiTuA, YTobbl BbibpaTb NoacyeT
COBbLITMI MO NOAOKNUTENBHOMY UM OTPULATENBHOMY GPOHTY.

e HamuTe nporpammHyto KHomnky Cpab., 4ToObl BKAKOUMTL UM BBIKAHOUNTD
cpabaTbiBaHMe cHeTYMKa cobbITUI GPOHTA NO NONOKUTENBHOMY UK
oTpMLLATEILHOMY YPOBHIO Ha BTOPOM aHa/I0rOBOM KaHasle.
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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.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

AHaNMN3 YaCTOTHbIX
XaPaAKTePUCTUK

BbinonHeHue nogkntoueHunin / 315
HacTpolika v 3anyck aHanusa / 316
MpocMOTp U coxpaHeHMe pe3ynbTaToB aHanusa / 318

AHaNM3 YaCTOTHBIX XapaKTePUCTUK (FRA) — 3TO NLLEH3MPYEMBI KOMNOHEHT, KOTOPbIN
MOXHO MONY4YUTb B Cydae npmuobpeteHns obHosneHMa DSOX6FRA.

®yHKUMA aHanm3a AYX (FRA) no3BoiAeT KOHTPOAMPOBATL BCTPOEHHbIM reHepaTop
CUrHaNOB TaK, YTobbI Pa3BepPTKa CMHYCOMAAIbHOMO CUrHANA BbINOJHANACH B AMana3oHe
4acTOoT, MOKa BbINOJHAETCA M3MEPEHNEe CUTHAN0B Ha BXOAE M BbIXOAe TeCTUPYEMOro
ycTpoiictea (DUT). Mpwu Kaxkaom yactoTte ycuneHue (A) n dpasa namepaoTtcs n
oTobpakatoTcA Ha Anarpamme boge aMnaNTYAHO-4AaCTOTHOMN XapaKTePUCTUKK.

Mocne 3aBeplleHUs aHaM3a YaCTOTHbIX XapaKTePUCTUK MO AMarpaMme MOXKHO
nepemeLllatb MapKep A58 0TobpaXKeHMsa MU3MepPEHHbIX 3Ha4YeHUI ycuieHua 1 dasbl Npu
KaKI0M 3HaYeHMM 4acToTbl. Kpome TOro, MOXKHO HacTPOUTb MacLuTab aAnarpamMmbl U
cMmelleHne ana rpaduKkos ycuaeHma n ¢assbi.

BbINONIHEHWE NOAKAOYEH U

BbIxo4HOM pa3bem reHepaTopa CUrHas 08 NPUCOEAMHEH K TECTUPYEMOMY YCTPOMCTBY
(DUT). MpoBepKa BXOAHOrO pasbema yCTPOMCTBA M BbIXOAHOIO pasbema yCTpoicTea
BbIMOHAETCA C MOMOLLbIO BXOAHbIX KaHan0B ocumanorpada.

KEYSIGHT

TECHNOLOGIES

315



18 AHanM3 YaCTOTHbIX XapaKTEPUCTMK

Oscilloscope

e ©@OO

Input DUT Output
(Transfer Function)

HacTpoiKa 1 3anyck aHanmn3a

1 BbibepuTe rnaBHOe MeHIO > AHanu3 > AHaIU3 MEHI0.
2 HaxmuTe KHoNKy ®@YHKLUMK 1 BbibeprTe AHAIU3 YACTOTHbIX XapaKTePUCTUK.

3 Euwe pas HaxkmuTe KHOMKY PYHKLMU, YTOObI aKTUBMPOBATb QYHKLMIO.

HacTpouTe 1
NPHMEHMTE.

OTpHCOBEKE. . Tafinuua. ..

4 HaxKmMuTe NporpaMmmMHyto KHOMKY HacTPoUTb U NPUMEHUTb..., YTODbI OTKPbLITL
BK/IAZIKY IMAN0roBoro okHa «AHaM3 YacTOTHbIX XapaKTEPUCTUK» A1 HACTPOMKM
aHa/aM3a YaCTOTHOW XapaKTePUCTUKM C U3BMEHAEMOW YacTOTOM.
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., Hmn.)

n po ¢II-U'\ b AMNAUTY OB

BinonHuTE aHas

Tafinuua. ..

MOKHO HaCTPOUTb ceaytoLiMe NapameTpsbi:
YacToTbl Havana M KOHLLA Pa3BEPTKM, @ TAKKe YNC/I0 TOYEK B AeKae.

KaHanbl 4Nna nsmepeHuna BXOAHbIX U BbIXOLHbIX 3HAYEHUN. (Ha)'KMl/ITe 3HaA4O0K
CnpaBKM 414 NPOCMOTPA CXEMbI ['IO,D,KﬂIOLIeHl/lH).

AMNAUTYZY U OXKMUO@EMOE COMPOTMBAEHUE BbIXOAHOW HArpy3KM reHepaTopa
CUrHanoB.

YTob6bl 334aTb pasHble aMmnANTYAb A1 PasHbIX AeKad, BbibepuTe Mpodunb
amnanTyabl.

BbixoaHOM nmneaaHc curHana Gen Out duKecmpoBaH u coctanseT 50 Om. Tem He
MeHee, Npu BbIbOpe HarpysKu Ha BbIXOAE reHepaTop CUrHAN0B MOKET 0TOHPaA3NUTL
NpaBWAbHblE 3HAYEHWNA YPOBHEN aMNANTYAbl U CMELLEHWA ANA PacHeTHON
Harpysku Ha Bbixoge. Ecnv GakTUYeckMin MMNenaHc HarpysKku oTIM4aeTcs oT
BbIOPAHHOrO 3HAYEHUA, OTOBPaKaeMble YPOBHW aMNIUTYAbl U CMelleHus byayT
HenpaBUbHbIMU.

5 HaxmuTte nporpaMmHyto KHOMKy BbINOAHUTL aHanus.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 317



18 AHanM3 YaCTOTHbIX XapaKTEPUCTMK

[MpOoCMOTP 1 coXpaHeHMe pe3ynbTaToB aHaNM3a

318

HaxkMuTe nporpammHyto KHOMKy FpaduK..., 4TOObI OTKPbITb BKAAAKY AMAN0r0BOr0 OKHa
«AHaNN3 YaCTOTHOWM XapaKTEPUCTUKNY A4 NPOCMOTPa Pe3y/bTaToB aHaAMn3a B BUAe
rpaduka JJAGYX.

Ha rpaduke oTobparkatoTcs M3mepeHus ycuneHmna u ¢asbl B 3aBUCUMOCTM OT YacTOTb!.
AKTyanbHble 3HaYeHMUA Ha rpaduKe MOXKHO MPOCMATPUBATbL C MOMOLLGIO ABYX
nepeTacknBaembiXx MapKepos. B BeEpxHeM NpaBoMm yriy MMEETCA 3/1eMEHT ynpaBaeHns
0015 BKHOYEHMA/OTKAOUEHMA rPadUKOB yCUAEHUA UAK dasbl, PETYIMPOBKM MacluTaba u
CMeLLEeHMA rpadMKoB UM aBTOMacWTabMpoBaHus.

Kromm

HCTHEH

HEHHMK C

100Hz 1.0k 100k 1.0m 108

Tabnuya. .

Ha)kMWTe nporpammHyto KHomKy Tabamnua..., 4Tobbl OTKPbITh BKAAAKY AMAS0rOBOM0O
OKHa «AHa/M3 YaCTOTHOM XapaKTePUCTUKM» A9 MPOCMOTPa pPe3y/bTaToB aHaM3a B
BMAe Tabauubl.

B Tabanue oTobparkaeTcs YMCA0 TOYEK AaHHbIX, 3HAYEHWUA YACTOTbI, BbIXOA4HOWN
AMMNANTYAbl TEHEPATOPa CUTHAN0B, U3MEPEHHOM aMNAUTYAbl U U3MEPEHHOM dasbl.
[aHHble MOXXHO NPOKPY4YMBaThb. B BEPXHEM MPAaBOM Yrly MMEETCS 3/1EMEHT YNpaB/ieHUs
MEHI0, MO3BOIAOLLMIA BKIKOYATb MM OTKAOYATb AaHHbIE TabanLbl yCUneHns nnm epasbi.
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Tafinuua. ..

Pe3ynbTaTbl aHaM3a MOXKHO COXPaHUTb (MM OTNPABUTb MO 37EKTPOHHOM noyTe). Aas
3TOrO BbIbEpPUTE FNaBHOE MeHto > Paiin > CoxpaHUTb MeHHo, HaxXMmuTe Popmar u
BbibepuTe NapameTp AaHHble aHanAu3aTopa cnekTpa (*.csv).
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19 [eHepaTOp CUTHANOB

Bbibop TMMa reHepmMpyemMbIX CUTHaIOB M HacTpoiika napameTtpos / 321
PenaKkTnpoBaHMe Npom3BO/bHbIX cMrHanos / 326

BbIBOA, CUHXPOHU3UPYIOLLMX MMMY/IbCOB reHepatopa / 334
OnpeaeneHune pacyeTHoOM Harpysku Ha Bbixoge / 334

Mcnonb3oBaHMe N0rMYeckmx NpeaycTaHOBOK reHepaTopa curHanos / 335
[ob6asneHue Wwyma B BbIBOA, reHepatopa curHana / 336

Lob6aBneHne moaynauum K BbIXOAHOMY CUrHany reHepatopa / 336
BoccTaHOBNEHME HAaCTPOEK reHepaTopa CMrHaaoB no ymonyaHuwo / 341

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 20, “CoxpaHeHune/s. no4Ta/Bbi30B (HACTPOMKM, SKpaHbI,
AaHHble),” Ha cTp. 343.

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
321
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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 3aBMCMMOCTM OT BbIBpaHHOro TMNa (Gopmbl) CMrHaNa NONb3YNTECh OCTaAbHbIMM
NPOrpaMMHbIMM KHOMKaMM 1 PYYKOM BBOAA A1 HACTPOMKM XapaKTepPUCTUK CUrHaNa.
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Tun curHana Xapakrepuctukm Anana3oH [\ ET (R CmelueHue
yacrot amnautyaa (BbICOKMIA
(BbICOKMIA umneaac)®
umnepatc)®
Npoun3BonbH [ns HacTPOIKM NapameTpoB NPOU3BO/IbHOMO 100 mly — 20 mB (makc.) |2.508B
bIli CUTHaNa UCNOAb3yHTe NPOrPaMMHbIe KHOMKK 12 MTIy, — 5B (makc.)
Yacrora/TouHas yactora/Mepunog/TouHblit
nepuog, AMnantyaa/BbICOKMIA ypoBeHDb U
CmeueHune/Hun3Kuit yposeHb.
C NOMOLLbIO NPOrPAaMMHOM KHOMKK
PepaKTupoBaTb curHan onpegenvte dopmy
NPOU3BONbHOrO cuUrHana. Cm. “PepakTmpoBaHue
NPOU3BO/IbHbIX CUTHANOB" Ha cTpaHuue 326.
CuHycomnga [ns HacTpoMKM NapameTpoB CUHYCOMAAbHOTO 100 mly, — 20 mB (makc.) |[+2.50 B
CUTHaNa UCNoAb3yihTe NPOrPaMMHbIe KHOMKK 20 MIy, — 5B (makc.)
Yacrora/TouHas yactota/MNepuoa/TouHblii
nepuoa, AMnautyaa/BbICOKUIA ypoBeHDb 1
CmelneHne/HuU3KNi1 ypoBeHb.
MNpamoyronbH | InA HAaCTPOWKM NapamMeTpoB CUrHanNa 100 mluy, — 20 mB (makc.) |[+2.50 B
b NpPAMOYrosbHOM GOopPMbl UCNONb3YITE 10 My, — 5B (makc.)
nporpaMmmHble KHomnKku Yacrotra/TouHasn
vactota/MNepuoa/TouHblii nepuop,
AMnanTyaa/BbiCOKNiA ypoBEHb,
CmelneHne/HuU3KMit yposeHb U
KoadoduumeHT 3anonHeHus.
KoadpdpuumeHT 3anonHeHUa MOXKHO
perynnposaTtb B npegenax ot 20% no 80%.
MunnoobpasH [ns HacTPOIKM NapameTpoB CUrHaia 100 mly, — 20 mB (makc.) |2.508B
bIli nnnoobpasHoin Gopmbl UCNONb3YINTE 200 Ky — 5B (makc.)

nporpammHble KHonku Yacrora/TouHas
yactota/MNepuoa/TouHblii nepuop,
AMnanTypa/BbiCOKMIA ypoBEHb,
CmeweHune/Huskuit yposeHb 1 CummeTtpus.

KoadpduumeHT cummeTpun xapaktepmsyert
OTHOCUTE/IbHYIO YacTb Nepuoaa NoBTOpPeHUA
CUTHana, B Te4eHne KOTOPOI HapacTaeT ypoBeHb
CUrHana. 3ToT NapameTp MOXKHO yCTaHaBAMBaTb
B npeaenax ot 0% no 100%.
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Tun curHana

XapakTepucTukm

Awvana3oH
yacror

Makc.
amnautyaa

(BbICOKMIA
umnepac)®

CmelueHue
(BbICOKMIA
ane.q,al-lc)1

UMnynbcHbIM | InA HAaCTPOMKM NapaMeTpOB MMMNY/IbCHOIO 100 mly, — 20 mB (makc.) |[%2.50 B
CUTHaNa UCNOAb3yTe NPOrPaMMHbIe KHOMKK 10 MTu, — 5B (makc.)
Yacrora/TouHas yactota/MNepuoa/TouHbiii
nepuoa, AMnautyaa/BbiCOKMii ypOBEHb,

CmeweHne/Huskmit yposeHb 1 O4ant/TouH
HacTp AAuT.

OAntenbHOCTb MMNYNbCOB MOXHO PeryiMposatb
B npeaenax 20 Hc — (nepuog, - 20 Hc).

MoctoaHHoro | [1nA yCTaHOBKM YPOBHA NOCTOAHHOIO - - +5.00 B

TOKa HanpsAKeHWA UCMOoNb3YiTe NPOrPaMMHYHO
KHONKYy CmeLyeHue.

Lym [nA HacTPOMKM NapamMeTpoB CUrHaia LWyma - 20 mB (makc.) |[+2.50 B
MCMONb3yITE NPOrPaMMHbIE KHOMKMK —5 B (makc.)
AmMnantyaa/BbiCOKMIA ypOBEHb U
CmeueHune/Hun3Kuit ypoBeHb.

CuHycomganb | Jns HacTPOMKM NapameTpoB CUHYCOMAAbHOTO 100 mly — 20 mB (makc.) |[+1.25B

HbI CWUrHaNa UCNONb3YITE NPOrPaMMHbIe KHOMKK 1My —5 B (makc.)

KapaMHanbHbl | Yactota/TouHas yacrorta/Mepuoa/TouHblit

" nepuopg, AmMnauntyga n CmelueHue.

JKcnoHeHuMa | JnA HAaCTPOMKM NapameTpoB CUrHaNa 100 mly, — 20 mB (makc.) |%2.508B

NbHOEe 3KCMOHEHUMaNbHOIo HapacTaHWA UCMNONb3yNTe 5 MTly, — 5B (makc.)

HapacTaHue nporpaMmmHble KHomnKku Yacrotra/TouHasn
vactota/MNepuoa/TouHblii nepuop,

Amnauntyaa/BbiCOKUIA ypoBEHDb U

CmeleHue/HuU3KNi1 ypoBeHb.
JKcnoHeHuMa | JnA HAaCTPOMKKM NapameTpoB CUTrHana 100 mly, — 20 mB (makc.) |%2.508B
NIbHbIN cnag, 3KCMOHEHLUMaNbHOIo CNaga UCnonb3ymnTte 5 Mly, — 5B (makc.)

nporpaMmHble KHonKku Yacrora/TouHasn
vactota/MNepuoa/TouHblii nepuop,
AmMnantyaa/BbiCOKUIA ypOBEHDb U
CmeleHne/Hu3Kuit ypoBeHb.
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19

Tun curHana XapakTepuctukm Anana3oH Makc. CmeweHue
yactor amnautyaa (BbICOKMIA
(BbICOKMIA ane.q,al-lc)1
umnepac)®
KapauoTtoHny | [InA HacTpoWMKKM NapameTpoB 100 mly, — 20 mB (makc.) |[%1.25B
eckui KapAMOTOHMYECKOrO CUrHaNa UCNOb3yiTe 200 Ky, — 5B (makc.)
nporpaMmmHble KHomnku Yacrota/TouHan
yactota/MNepuoa/TouHblii nepuog, AMnauntyaa
1 CmeuieHume.
Mmnynbcebl [na HacTPOWKM NapaMeTpoB CUrHana ¢ 100 mly, — 20 mB (makc.) |[+1.25B
rayccosoi MMNYNbCaMM rayccoBoi Gopmbl UCMONb3YiTe 5 My, —4 B (makc.)
dopmbl nporpammHble KHonku Yacrora/TouHasn

vactota/MNepuoa/TouHblii nepuog, AMnantyga
1 CmeLleHume.

LEcam BbIXOAHAA Harpyska coctasnAeTt 50 Om, 3TV 3HAYEHUA AeNATCA NOMNoaM.

Mpu HaxaTum HpOFpaMMHOVI KHOMKW NapameTpa CUrHasia OTKPbIBAETCA MEHIO ANA
Bbl60pa TMNa PeryanpoBKM. Hanpmmep, MOXHO BBOAMTb 3HAaYEHUA aMNANTYAbl U
CMeleHnA B0 3HaYEHUA BLICOKOTO M HU3KOTO YPOBHA CUrHaNa. MOXHO TakKe
BBOANTb 3Ha4YeHMA 4YaCTOTbl MK nNepnoaa. YT06bI Bbl6paTb T™™MN perynanpoBku,

HaXKMUTE U YAEPKMBANTE NPOrPaMMHYIO KHOMKY. MOBEPHUTE PyUKy BBOAA, YTODLI

YCTAaHOBUTb HYXXHO€E 3Ha4YeHune.

MporpammHas KHomMKa HacTPOMKM No3BONAET OTKPbLITb MEHIO HAaCTPOEK reHepaTopa
CUTHa/I0B, B KOTOPOM MOXKHO BbINOAHWTL APYrMe HacTPOMKM NapameTpoB reHepaTopa
CUTrHanNoB.

e “BblBOA CUHXPOHU3UPYOLWMUX MMMYNbCOB reHepaTopa' Ha cTpaHuue 334

e “OnpegeneHvie pacyeTHOM HarpysKku Ha Bbixoge" Ha cTpaHumue 334

¢ “Ucnonb3oBaHMe I0rMUYeCcKMX NpeaLyCcTaHOBOK reHepaTtopa curHaios" Ha

cTpaHuue 335

e “lobaBneHne moaynAaLmMmn K BbIXOAHOMY CUTHaNy reHepaTopa' Ha cTpaHuue 336
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19 TreHepatop curHanos

e “[lobaBieHue Wyma B BbIBOZ reHepaTopa curHana' Ha ctpaHuue 336

¢ “BOCCTaHOB/IEHWE HACTPOEK reHepaTopa CUrHANO0B MO YMONYaHUIO" Ha
CTpaHuue 341

PenakTtu poOBaHME MPON3BOJIbHbLIX CMTHA/10B

1 Ecnu B KayecTBe TMNa CO34aBaeMOro CUrHana BbibpaHo MPOM3BONbHBIN (CM. pa3aen
“Bblbop TMNa reHepupyemMbiX CUrHAI0B U HACTPOMKa NapameTpoB" Ha
cTpaHuue 321), HaXXMuUTe NPOorpaMmHyto KHOMKy PeaakTMpoBaTb cCUrHan, YTobbl
OTKPbITb MeHto "PeiakTnpoBaTh curHan'.

Hroru
£HOrD CHrHaNa

HHTEpROAKp. HcTouHKE

Mpw OTKPbITMM MeHto "PeaakTpoBaTh curHan" oTobpasuntcs onpeaeneHme
MMEIOLWEerocs NPOM3BObHOIO CUrHana. HanpaskeHue n Bpems, KoTopble
oTobpakatoTca Ha rpadmKe, ABNAIOTCA NapameTpamm orpaHmyeHmns. OHKM 3aBUCAT OT
napameTpOB YacTOTbl U aMNANTYAbl B I1aBHOM MEHIO reHepaTopa CUrHasoB.

2 C nomoulblo NporpammMHbIX KHOMOK B MeHH0 "PeakTnpoBsaTb cMrHan" onpeaennte
dopMy NPOU3BOABHOIO CUTHaNa.
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FeHepaTop curHanos 19

MporpammHan KHONKa OnucaHue

Co3paaTb HOBbIN OTKpbiBaeTcs meHto "HoBsbil curHan”. Cm. “Co3aaHue HOBbIX MPOM3BO/IbHbIX
curHanos" Ha cTpaHuue 327.

U3meHUTb OTKpbIBaeTCA MeHo "PefakTnpoBaTh TOUKM curHana'. Cm. “PepakTupoBaHue

CyLLLEeCTBYIOLUIA CYLLLECTBYIOLLMX MPOU3BO/IbHbIX CUTHAN0B" Ha CTpaHuue 328.

WHTepnonuposatb Bbibop cnocoba NPOPUCOBKU INHWUIA MeXK Y TOYKaMM MPOU3BONbHOTO CUTHaa.
Ecnv ata GyHKLMA BKAKOYEHA, IMHUN MEXKAY TOYKaMK NPOPUCOBBIBAOTCA B pefaKkTope
CUrHANOB. YPOBHM HaNpsAXKeHUA U3MEHAOTCA IMHENHO MEXAY COCeAHUMM TOUKaMMU.
Ecnv ata QyHKLMA OTKIOYEHa, BCe CErMEHTbI IMHUK B pegaKkTope curHanos byayTt
rOPM30HTaNbHbIMU. YPOBEHb HaMpPsXXeHUA OQHOMN TOUKM COXPAHAETCA A0 cneaytoLlen
TOYKM.

UcTouHuMK Bbi6Op aHANOroBOro KaHana uaM ONOPHOro CMrHaNa ANA 3aXBaTa M COXPaHEHUsA B
NPOU3BONbHbIN curHan. Cm. “CoxpaHeHne Apyrux CUrHaioB B MPOU3BO/IbHbIN
curHan" Ha ctpaHumue 333.

CoXpaHUTb UCTOYHUK B 3axBaT BbI6PaHHOrO MCTOYHMKA MPON3BONLHOMO CUTHa/a U ero KoNMpoBaHue B

NpPou3BOJIbHbIN NPOU3BO/bHbIN curHan. Cm. “CoxpaHeHne Apyrux CUrHaioB B MPOU3BO/IbHbIN
curHan" Ha cTpaHumue 333.

Mo HO ucnonb3osaTb KHoMKy [Save/Recall] CoxpaHeHue/Bbi30B 1 meHI0 A1
COXPaHEeHUA NPOU3BO/bHbIX CUTHANOB B O4HO M3 YeTbIpeX BHYTPEHHUX MECT XpaHeHuUA
nnun Ha USB-HaKonuTenb, NO34HEE MX MOXKHO BOCCTaHOBUTL. CM. “CoxpaHeHne
NPOM3BO/IbHbIX CUrHANOoB" Ha cTpaHuue 351 1 “BoccTaHOBAEHME MPOU3BO/IBbHBIX
curHanos" Ha cTpaHuue 356.

Co3pgaHue HOBbIX NPON3BOJ/IbHbIX CUTHAa/10B

HaxmuTe Co3paTb HOBbIA B MeHI0 "PeakTnpoBaTb CMrHan", YTOObl OTKPbITh MEHHO
"HoBblit curHan'.

I'Ipum W penakT.

[na co3naHma HOBOTO NPOM3BOJIBHOIO CUIHAMA BbINOJIHUTE CaedyoLimne AGVICTBMH.

1 B meHto "HoBbil curHan" Haxkmute UcXoaHble TOUKKU, 3aTEM C MOMOLLbIO PYYKM
BBO/A BbIGEpPUTE UCXOAHOE KONMYECTBO TOYEK B HOBOM CUTHANE.
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19 TreHepatop curHanos

PenakTupoBaHue
CYLLEeCTBYHOLMX

328

HoBbI cUrHaN ByaeT MMeTb NPAMOYTo/bHYI0 GOPMY C yKasaHHbIM KOIMYECTBOM
Toyek. Toukm ByayT pacnpeneneHbl PaBHOMEPHO Mo Nepuoay BPEMEH!.

2 HaxmuTe nporpammHyto KHomKy Yacrota/TouHas yacrotra/Mepuog/TouHblii
nepmoa, 417 YCTaHOBKM NMOrPaHUYHOrO NapameTpa nepmuoaa BpemeHu (4actota
NOBTOPEHMA) MPOU3BOILHOIO CUrHANA.

3 Mcnonb3yiTe nporpaMmmHble KHOMKY AMRANTYAa/BbICOKMIA YPOBEHDb 1
CmeuteHne/HU3KKI ypoBEHb /117 YCTAaHOBKM MNOrpaHMYHOIO napamerpa
HaNpAXeHWA NPON3BOJILHOMO CUrHaNa.

4 Ecnv sce HaCTpOVIKM BbINO/IHEHbI M MOXHO CO34aTb HOBbIM I'IpOM3BO}'IbeIVI CUTrHan,
Haxxkmute MPUMEHUTb U OTPeSaAKTUPOBATD.

Mpwu co3paHnKM HOBOFO NPOM3BOLHOIO CUMHaNa UMeloLLeecs onpeaeneHne
NpPoOn3BONLHOIO CUrHana byaet 3ameHeHo HOoBbIM. ObpaTUTe BHUMaHUE, YTO
MOXHO Mcnonb3oBaTb KHOMKY [Save/Recall] CoxpaHeHue/Bbi30B 1 MeH0 Ans
COXPaHEeHUA NPOUN3BOJIbHbIX CUTHANO0B B OZHO U3 YeTbIpeX BHYTPEHHUX MeCT
XpaHeHua nnm Ha USB-Hakonutenb, no3gHee MX MOXHO BOCCTAHOBUTb. Cm.
“CoxpaHeHune Npou3Bo/IbHbIX CUrHanoB" Ha cTpaHuue 351 n “BoccTaHoBneHMe
NMpPOW3BOJIbHbIX CUTHaNoB" Ha cTpaHuue 356.

HoBbIlh curHan byaeT co3aaH, M OTKPOEeTCs MeHto "PeflakTMpoBaTh TOYKM CUrHana'.
CM. “PefakTMpOBaHMeE CYLLLECTBYHOLLMX NPOU3BO/IbHbIX CUFHANO0B" Ha CTpaHuLe 328.

ObpaTnTe BHUMAHWE, YTO MOXHO TaK»Ke co34aTb HOBbI MPON3BO/bHbIN CUTHA,
COXPaHUB Apyron curHan. Cm. “CoxpaHeHune Apyrux CUrHanoB B MPOU3BO/IbHbIN
curHan" Ha cTpaHuue 333.

Pe,ﬂ,aKTl/lpOBaHl/le CylwecTByrOWNX MPON3BOJ/IbHbLIX CMTHA/10B

YTo6bl BbIOPATH TOUKY, KOCHUTECH MM BbIMONHUTE NepeTackMBaHMeE Ha NONHOM
n306paXKeHNn cMrHana BBepxy:
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arrn Editor

[na TOYHOrO YKa3aHMsA TOYKM KOCHUTECH CTPEIKM 1A Nepexoaa K npeablayuein nam
cnenyoLlen Touke:

form Editar

00 £ 1000

YTo6bl OTPEryInpoBaTh 3HA4YEHWE TOUYKM, NepeTalLMTe MapKep YPOBHA HanpasKeHUs
BBEPX UM BHU3:
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tr Editor

YT06bI BbIOPATL 061ACTb TOYEK, BbINMOMHUTE XKECT NepeTackMBaHMA Yepes BEPXHIO UK
HWXKHIOKO YaCTb OTOBpaXKeHusa curHana:

[na TOYHOWN peryanpoBKM Bbibopa 061acT (MK ANs OTMEHbI Bbibopa) KOCHUTECH
BK/IA[IKM PeAaKTMPOBaHMA 1 MCNONb3YITe CpeacTsa ynpasneHuns BoibpaHHaa obnactb:
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[na BbINONHEHWA ONepaLmii C TO4KaMM KOCHUTECh PACKPbIBAOLWEroca CrmncKa
Onepauums, BbibepuTe onepaLmio n UCNONb3yNTe CpeacTBa ynpaBaeHUa As BbiIOpaHHOM
onepauuu:

Delete

¢ BbibpaHHble 06/1aCTM ToUeK MOKHO Bbipe3aTtb/Konuposatb & 6ydep obmeHa 1
BcTaBuTb VX Kyaa-1nMbo 13 Hero.

ToukM 13 bydepa obMeHa MOKHO BCTaBAATb B Ha4asle, B KOHLLE, B MECTOMO/IOXKEHNN
Kypcopa (TekyLian BbibpaHHan TOUKa), @ TaKKe MOKHO 3aMEHUTb BbIBPaHHY0
06/1acTb TOYEK.

e MOXHO BCTaBUTb HOBbIE TOYKM.

MoHO YKa3aTb YMC/1IO HOBbIX TOYEK U HaNpPAXEHWE O3 HUX.
¢ MOHO 3ameHunTb Bbl6paHHyPO 061aCTb TOYEK HOBbIMM TOYKAMMU.

¢ MOoKHO YAanuTb BbI6paHHyto 061acTb TOYEK.

YT106bI NEpeMeLLaTbCA MO MPOU3BOIBHOMY CUTHAAY (M BbIOMPATb TOUKM), NepeTawmTe
MapKep BblIbopa TOUYEK BNEBO MM BNPABO B 06/1aCTM OTOBPaXKeHNA:
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PepaktnpoBaHne  YToObl OTKPbITE MeHIO "PeaaKkTMpoBaTh TOUKM CUTHANA", HaXKMUTe KHOMKY U3meHuTb
CYLLECTBYHOLMX  CYLLECTBYIOLWMIA B MeHIO "PegaKTMpoBaTh CUrHaN" UAN HAXKMUTE KHOMKY
curHanos ¢ NpumeHUTb U peAaKTUPOBaTh MNpU CO34aHNN HOBOrO NMPOU3BO/ILHOIO CUIHaNa.
MOMOLLbIO
NpPOorpaMmmHbIX
KHOMOK

NEHOMO CMrHana

BoTaeuTe Touky YOanuTE ToUkKY

YcTaHOBKa 3HaAYeH M HanpaXeHna anAa tovek

1 HaxkmmTe Homep TOUKM, 3aTEM C MOMOLLBIO PYYKM BBOAA BbibEpUTE TOUKY, AR
KOTOpOW cneayeT yCTaHOBUTb 3HAaYEHMe HanpAKeHUA.

2 HaxmuTe HanpsaXeHue, a 3aTeM NOBEPHUTE PYYKY BBO/A, YTOObI YCTAHOBUTD
3HaYeHMEe HaNPSXEeHNa 419 TOYKM.

BcTaBKa To4kM
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1 HaxkmmTe Homep TOUKM, 3aTEM C NMOMOLLIO PYYKM BBOAA BbibEpMTE TOUKY, Noc/e
KOTOPOW cneayeT BCTaBUTb HOBYIO TOYKY.

2 Haxmute BCTaBUTb TOUKY.
PacnonoxeHue Bcex Touek byaeT OTKOPPEKTUPOBAHO A/1A COXPAaHEHMA OAMHAKOBBIX
BPEMEHHbIX MPOMEXKYTKOB MEXAY HUMM.

YnaneHue To4Km

1 HakmmTe Homep TOUKM, 3aTEM C NMOMOLLbIO PYYKM BBOAA BbIOEPUTE TOUKY, KOTOPYHO
cnenyeT yaanuTb.

2 HaxmuTe Yaanutb TOUKY.

PacnonoxeHue Bcex Touek ByaeT OTKOPPEKTMPOBAHO 1A COXPAaHEHWA OAMHAKOBbIX
BPEMEHHbIX MPOMEXKYTKOB MEXKAY HUMM.

COXpaHeHl/le APYTNX CMTHa/10B B I'IpOl/IBBOfIbeIVI CHnrHan

YT106bl OTKPBLITL MeHI0 "PefakTnpoBaTb cUrHan", HaxkmuTe PegakTMpoBaTb CUTHaA B
rNaBHOM MEeHIO reHepaTopa CUIrHanoB..

Wutepnonup MeTounme

CoxpaHeHue Apyroro CUrHana B NPon3BO/bHbIN CUTHAA

1 HakmunTe UCTOYHMK, 3aTeM NOBEPHMTE PYYKY BBOAA A/11 BbiOGOpa aHaNoroBoro
KaHana, MaTeMaTMYeCcKon GYHKLMM AN TOUKM OTCYETa, COOTBETCTBYIOLLMIA CUTHAN
KOTOPOW cneayeT CoXpaHmuTb.

2 HaxmuTe COXpPaHUTb UCTOYHUK B NPOU3BO/IbHbIN.

Mpwn co3gaHnm HOBOro NPOM3BOJILHOIO CMTHANA MMeoLLeeca onpeaesieHne
NPOW3BOILHOIO CUrHana byaet 3ameHeHO HOBbIM. ObpaTUTe BHUMAHME, Y4TO
MOXHO 1cnonb3osaTb KHOMKY [Save/Recall] CoxpaHeHue/BbI30B 1 MeHi0 Ans
COXpPaHEeHMA NPON3BObHbIX CUTHAN0B B OAHO U3 YeTblipex BHYTPEHHUX MecCT
XpaHeHuAa nan Ha USB-HakonuTenb, Nno3gHee X MOXHO BOCCTaHOBUTb. Cm.
“CoxpaHeHune Npom3Bo/IbHbIX CUTHA0B" Ha cTpaHuue 351 1 “BocctaHoBneHme
NPOW3BOJ/IbHbIX CUrHaN0B" Ha cTpaHuue 356.
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19 Tlenepatop curHanos

CurHan UCToYHMKa byaeT npopekeH Ha 8192 (MaKCMMyM) MAM MeHee ToYek
NPOW3BOJILHOTO CUrHaNa.

Ecnu yacToTa u/unm HanpsKeHne CMrHana UCTOYHMKA NPEBbILAOT BOSMOMXKHOCTH
reHepaTopa CMrHana, NMPou3Bo/IbHbIN CUrHaN ByaeT orpaHUYeH B COOTBETCTBUM C
BO3MOKHOCTAMM reHepaTopa curHana. Hanpumep, curdan 20 Ml coxpaHeHHbIN B
KayecTBe NPOM3BOJIbHOTO CUTHaNA, CTAaHET curHanom 12 Mru,

BbIBOA, CUHXPOHU3UPYHOLWMX MMMNYNbCOB reHepaTopa

1 Ec/v MeHto reHepaTopa CUrHas 08 Ha NPOrPaMMHbIX KHOMKax He oTobparkaeTcs,
HaxXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B MeHI0 reHepaTopa CUIHaA0B HaXXMUTE NPOrPaMMHYIO KHOMKY HacTpouKkum.

3 B MeHI0 HaCTpOeK reHepaTopa CUrHa 0B HaXMMUTE NPOrPaMMHYIO KHOMKY BbixogHoM
CUrHan 3anyckKa 1 NoBepHuTe pyuKy BBOAA 411 Bbibopa CUHXPOHU3UPYIOLLMIA
MMMyNbC reHepaTopa.

Tun curHana XapaKTepMCTMKM CUHXPOHU3UpPYOLWLEro CUrHana

Bce curHanbl, kpome | MonoKUTENbHBIN MMMYAbC TTL, KOTOPbI BO3HUKAET, KOr4a YPOBEHb

curHana CUTrHaNa NOAHUMETCA Bbllle HYNA (MM 3HAYEHUA CMELLLEeHMA Mo
NOCTOAHHOTO TOKa, NOCTOSHHOMY TOKY).

wyma v

KapAMOTOHNYECKOro

curHana

CUrHan nocTosHHoOro | -
TOKa, Wyma u
KapZAMOTOHNYECKNIA
cUrHan

OnpefeneHne pacyeTHON HArpy3KM Ha Bbixoze

1 Ec/nM MeHIo reHepaTopa CUMrHa 108 Ha NPOrpamMmMHbIX KHOMKax He oTobpaskaeTcs,
HaxmuTe KHonky [Wave Gen] leHep. curHanos.

2 B meHI0 reHepaTopa CUrHa 08 HaXKMMUTE NMPOrpaMMHYI0 KHOMKY HacTpoiku.
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3 B MeH!0 HacTPOEK reHepaTopa CUrHaN0B HaXKMMTE NPOTrPaMMHYIO KHOMKy BbixogHas
HarpyskKa 1 NoBepHUTE PyyKy BBOAA, YTOObLI BbIGPATb OAMH M3 CedytoLmMX
napameTpos.

50 Om

BbICOKMIA MNeaaHC
BbIXOAHOM MMNEeAaHC BbIXOAHOMO CUrHana reHepatopa Ha pasbeme BNC GprKcMpoBaH 1
cocrtasnseT 50 Om. Tem He meHee, NpuW BbIGOPE HarpyskM Ha BbIxoAe reHepaTop

CWUTHANOB MOXET 0TOBPA3NTL NPaBU/bHBIE 3HAYEHWS YPOBHEN aMMANTYAbl U CMEeLLeHUs
O/ pacHeTHOW HarpysKku Ha Bbixoae.

Ecnun dakTMYecKMin MMNedaHc Harpysky OTAMYaeTCs OT BbIOPAHHOMO 3HaYeHus,
oTobparkaemble YPOBHM aMNIUTYAbl M CMeLLeHWsa ByayT HenpasuabHbIMU.

cnonb3oBaHWe IorM4yeckmnx npeayCcTaHOBOK reHepaTopa CUrHa 08

C NOMOLLbIO TOTUYECKMX NMPeayCTaHOBOK MOXHO SIerKO HAaCTPOWTb YPOBHM BbIXOAHOMO
HanpsxeHua — TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5 B) nnu cosmectumsbie ¢ ECL
HU3KMI U BbICOKMIA YPOBHMU.

1 Ecnu meHto reHepaTopa CUrHAN0B Ha NMPOrPaMMHBbIX KHOMKax He oTobparkaeTcs,
HaxXmuTe KHonKy [Wave Gen] leHep. curHanos.

2 B MeHto reHepaTopa CUrHAI0B HaXMMUTE NPOrpaMMmHyto KHonKy HacTpoiiku.

3 B MeHto HaCTpoeK reHepaTopa CUrHAN0B HaXKMUTE MPOrPaMMHYIO0 KHOMKY
Jlornueckue npepycTaHOBKM.

4 B meHt0 NpeayCcTaHOBKM I0MMYECKMX YPOBHEW reHepaTopa CUrHaioB, HaskMmTe oaHy
M3 NPOrpaMMHbIX KHOMOK A/ 33[aH1A HU3KOTO 1 BbICOKOTO YPOBHEN HanpsaKeHns
CUTHa/I0B reHepaTopa SIOTMYECKM COBMECTUMbIM YPOBHAM.
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MporpammHas KHonka (noruyeckue

Hu3kui yposBeHb

BbICOKMI YypOBEHb

YPOBHM)

TTL 0B +5 B (111 BbICOKMIA
YPOBEHb, COBMECTMMbIHA
c TTL, ecan poctmkeHue
3HayeHuAa +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 LWyma B BbIBOA reHepaTopa CMrHana

1 Ec/nM MeHIo reHepaTopa CUMrHa 108 Ha NPOrpamMmMHbIX KHOMKax He oTobpaskaeTcs,
HaxmuTe KHonky [Wave Gen] leHep. curHanos.

2 B MeHI0 reHepaTopa CUIHaA0B HAXXMUTE NPOrPaMMHYI0 KHOMKY HacTpoiku.

3 B MeH!0 HacTPOEK reHepaTopa CUrHaN0B HaXXMKUTe NPOrPaMMHYLO KHOMKy [lo6aBuTb
WYM ¥ NMOBEPHUTE PYYKy BBOAA 415 BblOOpa KosmuyecTsa 6e10ro Wyma, KoTopoe
cnenyet A06aBUTL B BbIBOA reHepaTopa CUrHasos.

ObpaTtnTe BHUMaHWE, YTO A0DaBAEHME WYMOB BAMAET Ha 3aMyCcK NO GPOHTY MCTOYHMKA
reHepaTopa CMrHanos (cm. “3anyck no GpoHTy" Ha cTpaHuue 180), a TakKe Ha

BbIXOLHOWM CUrHAN CUHXPOMMIMY/IbCA FeHEePaTOPa CUTrHANOB (KOTOPbIN MOXKET BbiTb
oTnpasaeH Ha pasbem TRIG OUT, cm. “HacTpolika uctouHmka ans pasbema TRIG OUT Ha
3a4Hel naHenn" Ha cTpaHuue 375). 3To BbI3BAHO TEM, YTO KOMMNApaTop 3anycka

pacnosaoXeH nocnae MCTOYHMKa WyMma.

[obaBneHne moaynsLUMnN K BbIXOAHOMY CUTHaNy reHepaTopa

Moaynsumsa — 370 U3SMEHEHWE M3HAYa/IbHOIO CMIHaNa HEeCYyLLLEeM YacTOTbl B COOTBETCTBMM
C aMNAUTYA0M BTOPOro, MOAYyAMPYLOLLEro, cMrHana. Tun moaynsummn (AM, FM naun FSK)
YKa3bIBAET Ha TO, KAaKMM 0OpPa30M M3MEHAETCA CUTHAN HEeCYLLEN YaCTOTbI.

Moy nmpoBaHHble CUIHaNbI 4OCTYNHbI Ha Bbixoae WaveGenl.

336
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YT06b! BKAOUYMTL M HACTPOUTL MOAYAALMIO BbIXOAHOIO CUrHaNa reHepaTopa, BbINoiHUTe
cneaytollee.

1 Ecnu meHto reHepaTopa CUrHAA0B Ha NPOrPaMMHbIX KHOMKax He oTobpakaeTcs,
HaxXmuTe KHonKky [Wave Gen] feHepaTop curHanos.

2 B MeHI0 reHepaTopa CUrHa 0B HaXKMUTE MPOrpaMMHYI0 KHOMKY HacTponku.

3 HaXmuTe B MeHI0 HaCTPOMKM reHepaTopa CUrHa 0B NPOrPaMMHYIO KHOMKY
Mogpaynauma.

4 B MeHI0 MOAYNALMK reHepaTopa CMIHAN0B BbINONHUTE cheaytowme nencremna.

CHUrHanoe

Tun

Ha)kmute nporpammHuyto KHonky Moaynauua, YTODObI BKAOYNUTD MU BbIKIHOYUTb
MO,D,ynMpOBaHHbIIZ BbIXOAHOM CUTHaN reHepartopa.

BKAOYMTb MOLYNALMIO CUTHANA reHepPaTOpPa MOKHO A8 BCEX TUMOB QYHKLMIA,
KPOME CUTrHaI0B NPOM3BO/LHOM, NPAMOYTOAbHOM, UMMNYAbCHOW GOPMBbI,
MOCTOAHHOIO TOKa, WYyMa 1 UMMY/IbCOB rayccoBon GOopmbI.

HaxmuTe nporpammHyto KHonky Tun 1, NoBepHyB py4Ky BBOAA, Bbibepute oamH
13 cneayowmx TMNOB MOAYAALNN.

AmnauntygHaa mogynauma (AM) — nsmeHeHve amnanTyabl M3Ha4Ya bHOTO
CMTHaNa HecyLLen YacToTbl B COOTBETCTBUM C aMMANTYAO0M MOAY/IUPYHOLLETO
curHana. Cm. “Hactpolika amnauTyaHon moaynaumu (AM)" Ha cTpaHnue 337.

YactoTHasa mogynauuma (FM) — nsmeHeHue 4acToTbl M3HaYaNbHOro CUrHana
HecyLLlen 4acToTbl B COOTBETCTBMM C aMNANUTY0M MOAYNMPYHIOLLErO CUrHaa.
Cm. “HacTpolika yactoTHol moaynsaumm (FM)" Ha cTpaHuue 339.

MaHunynauma casurom yactotbl (FSK) — "cmelleHme" 4acToTbl BbIXOAHOTO
CMTHana B AMana3oHe MeX/Ay ero HavyaibHOM Hecylel YacToTon 1 "yactoTomn
cKayka'" npwm yKasaHHow ckopoctu FSK. CkopocTbto FSK onpeaenserca
UMPPOBOMN MPAMOYrO/bHbIA MOAYAUPYOWMA curHan. Cm. “HacTpoiika
MaHuUnynaummn casurom Yactotbl (FSK)" Ha cTpaHuue 340.

HacTtpolika amnantyaHon moaynaumm (AM)

B meHto moaynaumum reHepatopa curHanos ([Wave Gen] feHepaTop curHanos >
HacTpoiiku > Mogynauma) BbinosHUTE cneaytowme AencTBuUS.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 337



19 TreHepatop curHanos

338

1 HaxmuTe Nporpammuyto KHomky Tun 1, NoBepHYB PyYKy BBOAA, BbibepuTe anemeHT

AmnautyaHas mogynauma (AM).

HaxmuTe nporpammuyto KHonky CUrHaA 1, MoOBEPHYB PYYKy BBOAA, Bbibepunte dopmy
MOAYNNPYIOLLErO CUrHaNa.

CUHYCcOUAHDbIN
MNpAmoyronbHblii

MunoobpasHbiit

Ecnn BbIBpaTh cMrHan nuaoobpasHoit Gopmbl, TO 0TOOPA3MTCA NPorpammHas KHoMKa
CMMMETPUA, C NOMOLLbIO KOTOPOM MOXKHO YKa3aTb, B TeYEHUE KaKoro BpemMeHu B
pamKax LMKa NPOMCXoauT HapacTaHue curHana.

Haxxmute nporpaMmHyto KHomnky Yact AM 1, MoBepHYB pyyKy BBOAA, YKaXKuTe
YacToTy MOAY/IMPYIOLLLEro CUrHana.

HaxmuTte nporpammHyto KHonky fn. AM 1, noBEpHYB pPyyKy BBOAA, YKaXKuTe
BE/IMYNHY aMINNTYAHOM MOAYNALMM.

rnybuHa AM o603Ha4aeT Ty 4acCTb AMana3oHa amMnanTyd, KoTopas UCNo/b3yeTcs nNpu
Mmoaynaumn. Hanpumep, 3HaveHue rnybumHbl 80% Bbi3biBAaeT M3MEHEHWE aMMNIUTYAbl
BbIxoAHoro curiana ¢ 10 0o 90% (90% — 10% = 80%) HayanbHOM aMNANTYAbl, TaK Kak
Cama aMnanTyZa MOAYIMPYIOLLEro CUTHala MEHAETCA OT CBOEro MUHMMAbHOTO A0

MaKCMMaNbHOIO 3Ha4YeHuA.

Ha npuBefeHHOM Aanee n306parkeHMM 3KpaHa NokasaHa moaynauma AM
CMHYCOMAANBHOIO CUrHana ¢ Hecyuler Yyactotoi 100 Kly,
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CUrHanoe

CurHan
Muna

HacTpoiKka YacTtoTHOM moaynaumm (FM)
B meHo moaynaumm reHepatopa curHanos ([Wave Gen] leHepaTtop curHanos >
HacTpoiiku > Mogynauma) BbinoHUTe creaytolime AeNCTBUS.

1 HakmuTe nporpammHyto KHonky Tun 1, NoBepHyB pyYKy BBOAA, BbibepuTe anemeHT
YacroTHas moaynauua (FM).

2 HaxXmwuTe nporpammHyto KHOMKY CUFHAA 1, NoBEPHYB PyYKy BBOAA, BbibepuTe 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.

3 Haxmute nporpammHyto KHonky Yact FM 1, noBepHyB pyyKy BBOAQ, YKaXKMUTE
4acTOTy MOZY/MPYIOLLErO CUTHANA.

4 HaxmuTe NporpammHyto KHOMKy OTKAOH. FM 1, NnoBepHYB py4Ky BBOAA, YKaXKuTe
3HaYeHMe OTKNOHEHWA YaCcTOTbl OT HeCyLLEen YaCcTOTbl M3HAYaIbHOTO CUTHaNa.
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FeHepaTop CUMrHanos

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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20 CoxpaHeHwe/an.
noyTa/Bbl30B (HACTPOMNKM,
3KpaHbl, AaHHbIE)

CoxpaHeHMe HacTpoek, M30bparkeHnin aucnaes v aarHbix / 344

OTnpaBKa HaCTPOEK, 306parkeHUit IKpaHa UK AaHHbIX N0 31EeKTPOHHOM noute / 353
BoccTaHoBneHMe GpaitnoB HAaCTPOMKKU, Macku UK AaHHbix / 354

BoccTaHoBAEHME HAacTPOEK No ymondanuto / 357

BbinonHeHune 6e3onacHom ounctkm / 357

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
343



20 CoxpaHenue/sn. nouta/Bbi30B (HACTPOMKM, SKPaHbI, AaHHbIE)

CoxpaHeHKne HaCTPoeK, n30bparkeHnn AMCnaena NN AaHHbIX

344

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 346.

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

CTpaHuLe 346.

24-6uTHOe pacTpoBoe usobpaxkenue (*.bmp) — nonHoe nsobpakeHne ancnnen
B pacTpoBOoM dopmaTte ¢ 24-6UTHOWM LBeTOBOM cxemoit. Cm. “CoxpaHeHue dalinos
n3obpaxkeHnin B popmate BMP nam PNG" Ha cTpaHuue 346.

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 346.

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 cTpaHuue 347.

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 cTpaHuue 347.

[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
CTpaHuLe 347.
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DaHHble Lister (*.csv) — 310 paiin dopmata CSV, cogepskalumnin CBeAeHUs 0 CTPOKe
nocnefoBaTe/IbHOro AEKOAMPOBAHMA, CTONOLbI B KOTOPOM pasaenatoTcs
3anatbimn. Cm. “CoxpaHeHune paiinioB AaHHbIxX Lister" Ha cTpaHnue 350.

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 350.

[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
dopmart "HacTporika (*.scp)". Cm. “CoxpaHeHune macku" Ha cTpaHuue 351.

[aHHble npou3BoAbHOro curHana (*.csv) — cosgaHue dalina co s3HaYeHUAMM
BPEMEHM M HaMPANKEHUA B TOYKAX MPOMU3BOILHOMO CUrHaNA, PasaeNeHHbIMM
3anatbiMu. Cm. “CoxpaHeHne Npomn3BO/IbHbIX CUTHANoB" Ha cTpaHuue 351.

Pe3ynbTraTtbl aHanu3a (*.csv) — dalin co 3HaYeHUAMM, pasaeseHHbIMU 3anaTbiMK,
O/1A TUNOB aHaNn3a, BbI6paHHbIX C MOMOLLIbIO MPOrPAaMMHOM KHOMKK Bbibop
¢yHKUMI1 aHanu3a.

[aHHble TeKYLWMX rapmMmoHuK (*.csv), llaHHble KoadduumneHTa nogasneHuns
nynbcaumii nutaHma (PSRR) (*.csv) , laHHble XapaKTepUCTUKU KOHTYpa
ynpasneHus (IAPYX) (*.csv) — ecam nmeeTca ANMUEH3MA Ha NPUNOKEHWE ANA
aHanusa nuTaHus DSOX3PWR, To 3T KOMMNOHEHTbI co3aatoT dain co
3HAYEHMAMM, PaA3aeeHHbIMM 3aNATbIMK A1 Pe3ybTaTOB aHaAM3a Pa3IMYHOro
T™Mna. a8 nonyvyeHus A0NOAHUTENBHOW MHPOPMaLMK CM. PYKO80OCMB0 no
IKCNAYAMauuU NPUAOXHeHUs 0717 uamepeHua mowHocmu PWR.

JaHHble aHaNM3a YaCTOTHbIX XapaKTepUCTUK (*.csv) — daiin 3HaueHni ¢
pasfenuTeNaMU-3anaTbIMK A1 TabANLLbI Pe3yIbTaTOB aHaM3a YaCTOTHbIX
XapaKTepUcTuK. B coxpaHeHHOM daitne AaHHble NpeAcTaBaAeHbl B Tpex cTonbuax:
yactoTa (I'u), yemnenue (a6) n dasa (rpaaychl). Cm. “INMpocmoTp 1 coxpaHeHue
pe3ynbTaToB aHanM3a" Ha cTpaHuue 318.

[na coxpaHeHMsA HacTPoeK, M306paXKeHUI ANCNAENA UM AaHHbIX MOMKHO TaKKe
HacTpouTb KHomnKy [Quick Action] BbicTpoe geiictBue. Cm. “HacTtpoiika KHonku "[Quick
Action] BbicTpoe agelicteue" Ha cTpaHuue 383.
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CoxpaHeHue $alnioB HACTPOMKM
®ainbl HACTPONKM MOKHO COXPaHWUTL B 0AHY M3 10 BHYTpeHHMX nanok Katanora "\User
Files" nnu Ha BHewHMt USB-HakonuTeb.

1 HasxkmuTe KHoMKy [Save/Recall] CoxpaHeHne/Bbi3oB > CoxpaHeHue > dopmar,
3aTeMm C MOMOLLLbIO PyYKM BBOAA BbibepuTe NyHKT HacTpoika (*.scp).

MuTE BT nporpamm n nom Jil Te nan
2 HakmuTe BTOPYIO NPOrpaMMHYo KHOTMKY M C MOMOLLIO PYYKM BBOAA BbibepuTe nank
ana coxpaHeHuns. Cm. “HaBuraums no mectam coxpaHeHua" Ha cTpaHumue 352.

3 HaxXmuTe NporpammHyto KHomMKy HaxmuTe ans coxpaHeHus.
OT0b6pPa3unTCA coobleHMe, yKasblBatoLLee, YCNELWHO /M BbINOJHEHO COXpaHeHMe.

®alinbl HaCTPOMKM MMetoT paclumpeHne SCP. 3Tu paclumMpeHns oTobparkatoTca npu
MCNob30BaHUKM meHto "[ucnetyep dainnos" (cm. pasgen “Auncnetyep dainos" Ha
cTpaHuue 369), HO NpU MCNONb30BaHUKN MeHI0 "BoccTaHoBEHME" OHM CKPbITHI.

CoxpaHeHue ¢arnnos nsobpaxeHunin 8 popmate BMP namn PNG

®annbl N306parkeHUM 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
24-6uTHOoe nsobpaxkeHue (*.png).

2 Ha*KMWTe NPOrpamMmmMHyto KHOMKY BO BTOPOM MOJIOMKEHWUM U C MOMOLLLbIO PYYKM BBOAA
BblbepuTe Nanky Ana coxpaHeHmsa. Cm. “HaBurauma no mectam coxpaHeHus" Ha
cTpaHuue 352.

3 HaxkmuTe nporpammHyto KHonky HacTpoiiku.
B meHto "HacTpoikn danna" aoctynHbl cheaytowme nporpaMmHbie KHOMKK U
napameTpsbl.

[aHHble HAaCTPOMKKN — eC/IM 3TOT NapamMeTp BKIOYEH, AAHHbIE HACTPOWKM
(HacTpoMKM pa3BepTKM, OTKNOHEHMS, 3anycKa, cbopa AaHHbIX, MaTEMATUYECKMX
bYHKLMI, oToBpaskeHMs) ByayT TakxKe CoXpaHeHbl B OTAEeNbHbIN dalin ¢
pacwmpeHmem TXT.

MHBepT KOOPA, CETKU - KOOPAMHATHAA CeTKa B daline 3obparkeHus umeeT Genblit
GOH, a He YepHbIi, KOTOpPbIM 0TOBPaKaeTCca Ha IKpaHe.

Manutpa — c NOMOLLbI0 3TOrO NapaMeTpa MOXKHO BblOpaTb M306paXKeHna ¢
napametpom Liset nau LLikana ceporo.

4 HaxXmuTe NporpammHyto KHOMKy Haxkmute ana coxpaHeHus.
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OTO6pa3MTCﬂ COO6LLI,€HI/I€, YKa3blBatollee, yCnewHOo 211 BbINO/IHEHO COXPaHeHMe.

Mpun coxpaHeHMmn n306paskeHUt IKpaHa MeH0 ocuunnorpad coxpaHaeT sobparkeHue,
OTKPbITOE NoCAeAHUM Nepes HaxkaTem KHonku [Save/Recall] CoxpaHeHue/Bbi30B.
Bnarogapa sTomy NoNb30BaTeNb MOXKET COXPaHUTb N06YH0 HEOBXOaNMYHO
MHGOPMALMIO, OTHOCALLYIOCA K 061aCTV MEHIO MPOTrPaMMHOMN KHOMKMU.

[nsa coxpaHeHna n3obparkeHns sKpaHa, B BEPXHEN 4acTu KOToporo otobpakaeTcs
MEeHI0 CoxpaHeHmn/BbI30Ba, HaxmuTe KHomnKy [Save/Recall] CoxpaHeHue/Bbi3oB
ABaXKAbl, NPEXKae YeM COXPaHUTbL U30bparkeHue.

YTob6bl coXxpaHUTb N306parkeHne aKkpaHa ocumanorpada, ncnonbsyite seb-bpaysep.
NoppobHble cBeaeHns cm. B pasgene “lMonyyeHune nsobpaxkeHuna" Ha cTpaHuue 396.

Cm. Takke o “[lobaBneHue noscHeHUs" Ha cTpaHuue 168

CoxpaHeHune dpannos aaHHbIx B popmate CSV, ASCII XY nam BIN

®aiiNbl AaHHBIX MOYKHO COXPaHUTb Ha BHelWHWI USB-HakonuTenb.

1 HasxkmuTe KHonKy [Save/Recall] CoxpaHeHue/Bbi3os > CoxpaHeHue > dopmar,
3aTem C NMOMOLLbIO PyYKM BBOAA BbibepuTe NyHKT JaHHble CSV (*.csv), AaHHble ASCII
XY (*.csv) nnv fBonuHble aaHHble (*.bin).

2 HaKMWTe NPOrpamMmHyt KHOMKY BO BTOPOM MOIOXKEHWUM U C MOMOLLLbIO PYYKM BBOAA
BblbepuTe nanky ana coxpaHeHuns. Cm. “HaBuraums no mectam coxpaHeHusa" Ha
cTpaHuue 352.

3 HaxmuTe NporpamMmHyto KHoMKy HacTpoiiku.

B meHto "HacTpoikn daiina" AocTynHbl cheaytoume nporpaMmmHbie KHOMKK 1
napameTpbl.

[aHHble HAaCTPOMKKN — eC/In 3TOT NapamMeTp BKIOYEH, AaHHbIE HACTPOMKM
ocumnnorpada (passepTka, OTKNOHEHME, 3aMyCK, LMKA cbopa, MaTeMaTUyeckume
bYHKLMKM, oTOBpakeHMe) ByayT TaKkKe CoXpaHeHbl B OTAEbHbIN dain C
pacwupeHnem TXT.

AnnHa — 3373eT YNCN0 ToYEK JaHHbIX, BbIBOAMMBIX B d)alin. JononHutensHble
“n

CBeAEeHMA CM. B pasaene “YnpasneHue ganHoi" Ha cTpaHuue 349.
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CoXpaHWUTb CerMEHT — MpPUW COXPaHEHWU NOYy4aeMblX AaHHbIX B
CErMeHTMPOBaHHYO NaMATb MOXKHO YKa3aTb, TPebYeTCA 1M COXPaHUTb TEKYLLMMA
0TOBPaAKaeMbli CErMEHT UK BCE NMOJyYEHHbIe cermeHTbl. (CM. TakxKe
“CoxpaHeHune JaHHbIX CErMEHTMPOBaAHHOM NamaTn" Ha cTpaHuLe 248).

4 HaxKMuTe NporpaMmMHyto KHOMKY HaxmuTte ansa coxpaHeHms.
OT06pPa3unTCA coobleHMe, YKasblBatoLLEe, YCNELWHO M BbINOJHEHO COXpaHeHMe.

OaHHble CSV  lpu Bbibope dopmaTa ana dparina gaHHbix CSV (*.csv) 3HaueHMs, pasaeneHHble
3aMATbIMM, KaKA0ro 0TobpaskaeMoro curHana 1 moayns umdposoro KaHana
COXpaHATCA B OAHOM daiine ¢ HECKONbKMMM cToNBLamKU. MaTemaTUYecKmne CUTrHabl
FFT, 3HaueHMA KOTOPbIX BXOAAT B YaCTOTHYIO 061acTb, ,06aBAAOTCA B KOHel, dalina .csv.
B KayecTBe 3aro/I0BKOB CTONHL0B UCMONb3YOTCA HAa3BaHWA moaynen (Hanpumep,
DO-D7) nan meTkM curHana. 31oT popmaT NoAXOAMUT ANA aHaAN3a NEKTPOHHbIX TabauL.

Ona aaHHbIx CSV n3mepeHus 3HaYeHUa B MOMEHT BpemMeHn npwu AanHe N BbINOMHAOTCS
C MCMONb30BaHNEM AaHHbIX Ha BCEM 3KpaHe (C MOMOLLbIO AaHHbIX 3anncein M3mepeHuii)
O/19 KaXKA0ro aKTMBHOMO MCTOYHMKA. MpK HEOBXOAMMOCTM MOMKHO BbIMONHWUTD
MHTEPNONALMIO MEXAY TOYKaMK AaHHbIX 3aMUcelt usMepeHui.

OanHble ASCII XY  Koraa BbibpaH popmaT daiina aaHHbIx ASCII XY (*.csv), coxpaHatoTcs dpaliabl co
3HAYEHMAMM, PasaeseHHbIMM 3aNATbIMK, A8 KaXKA0ro oTobparKaemoro curHana,
MOAyb LMGPOBOro KaHana, umMdpoBsas WnHa U nocieaoBaTesbHan WnHa. Mpu
MNCNONb30BaHMM LUMOPOBbLIX MOAYEN K YKa3aHHOMY MMeHM dalina 406aBiAeTCs CUMBO
HUKHEro noadepkmsaHuns () n nma moayns (Hanpumep, DO-D7).

Ecnv upkn cbopa Ha ocumanorpade oCTaHOBEH, MOXKHO COXPaHWUTb AaHHbIEe U3
HeobpaboTaHHOWM 3aNUCKU MOYYEHHbIX JAaHHbIX (COAEPKUT BOMblLIE TOYEK, YEM 3aMUCH
n3mepeHua). Haxkmute kHonky [Single] OaHOKpPaTHbINM 3anycK 1A NOAyYeHns
MaKCMMaibHOro o6bema AaHHbIX MPU TEKYLLMX HAaCTPOMKax. EciM napameTp BKOYEH,
TO COXpaHATCA AaHHble NOCAe0BaTeIbHOMO AEKOAMPOBAHMA.

Ecnm HeoHXOAMMO COXPaHUTL MEHbLLE MAaKCMMANbHOTO YMUCAA TOYEK AaHHbIX,
HeobX0AMMO BbINOMHUTL AeuMMaumto No dopmyne 1-n3-N o nonyyeHus BbIBOAa,
[OJIMHA KOTOPOro MeHblUe UK paBHa HeobxoAMMOM AnnHe. Hanpumep, ecam umeeTca
100 000 ToYeK AaHHbIX M N0/1b30BaTE/b YKa3blBaeT A/IMHY, paBHyto 2000, byaeT
COXPaHATLCA Kaxkaana 50-A TouKa AaHHbIX.

Cm. TakKe o “®opmat ABOMYHbIX AaHHbIX (.bin)" Ha cTpaHuue 408
e “®annbl CSV u ASCII XY" Ha cTpaHuue 415

e “MuHMManbHOe U MaKcMManbHoe 3HavyeHus B darnax CSV" Ha cTpaHuue 416
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YnpaBaeHue A IMHOM

MapameTp AAMHA AOCTyNEH NPW COXPaHEHUN AaHHbIX B dainax popmata CSV, ASCII XY
nnn BIN. OH onpegenaeT MakCMmanbHOE KONIMYECTBO TOYEK AAaHHbIX ANA COXPaHEHMA.

Mpu akTMBMPOBaHWM NapameTpa Makc. AnnHa 6y,D,ET COXPaHATbCA MaKCMMa/ibHOE
KO/IM4eCTBO TOYEK AaHHbIX CUTHaa.

ﬂ,eﬁCTBMTeﬂbHOG YMCNO COXPaHEHHbIX TOYEK AaHHbIX 3aBUCUT OT OTO6paH-<aeMbIX
AaHHbIX 1 OT NpuBeaeHHbIX HUXKe d)aKTOpOB.

e BblNosHAETCA M B HacToAllee Bpema cbop AaHHbIX. Ecam npoueaypa cbopa AaHHbIX
OCTaHOB/EHa, AaHHbIE MOCTYNAOT M3 HeobpaboTaHHOM 3aMUCK NONYYEHHbIX AaHHbIX.
Ecnm npoueaypa cbopa AaHHbIX BbINOAHAETCA, AaHHbIEe NMOCTYNatoT M3 3anucu
M3MEPEHMA MEeHbLLIEro pasmepa.

e (OcTaHOBAEH M ocumAnorpad ¢ Nomollbto KHomnok [Stop] Cton uaun [Single]
OAHOKpaTHbIM 3anycK. Bo Bpems BbINosHeHWA cOopa AaHHbIX NaMATb pa3aenseTcs
0151 NOBbILWEHNA CKOPOCTU OBHOBAEHUA CUrHaNA. TTPU BbIMOSHEHUN OAMHOYHOM
npoueaypbl c6opa AaHHbIX UCMO/b3yeTCa BECb 06bEM NaMATK.

¢ CKO/IbKO KaHasioB M3 Napbl BKAOUYEHO. (KaHanbl 1 1 2 npeacTaBAstoT OA4HY napy,
KaHanbl 3 1 4 — apyryto.) Bo Bpema BbINOAHEHWs cOopa AaHHbIX MaMATb AENNTCA
MeXay napamm KaHanos.

e BK/OYEHbI ONOPHbIE CUTHAbI UAM HET. N7 0TOBPaXKeHUA OMOPHbIX CUrHAN0B
TpebyeTca namaTb ocuuanorpada.

e Bk/toYeHbl LMdpoBble KaHabl UAN HET. [ 0TobpakeHUa LUMbPOBbIX KaHaN0B
TpebyeTca namaTb ocumanorpada.

e BKr/tOYEHA N GYHKUMA CErMEHTMPOBAHHOM NamaTu. Mpu BbiNoAHeHUM cbopa
OaHHbIX NamMATb ocumanorpada pasgenaerca Ha YyKasaHHOE YMCA0 CeTMEHTOB.

e HacTpoitka BpemeHu/aeneHns passepTku (CKOpOCTb pa3sepTku). Mpn ycTaHoBKe
Honee BbICOKOM CKOPOCTM Ha AMcniee 0TObParKaeTcs MeHble TOYEK AaHHbIX.

¢ [lpu coxpaHeHnn aaHHbIx B Gpann dopmata CSV MakcMManbHOE YMCAO TOYeK
coctasnaet 64 000.

Mpu HEOBXOAMMOCTM MOXKHO MCMOIb30BaTb NapameTp "OanHa" ana npoperKmMBaHus
OaHHbIX no cxeme "1 n3 n". Mpumep. Ecam ana napameTtpa AAUHA yCTaHOBAEHO
3Ha4eHuMe 1000, n oTobparkaeTca 3anuch AanHon 5000 Touek, YeTbipe U3 KarKabIX NATU
ToYeK AaHHbIX 6yayT yaaneHsl ana 3anmck 8 dann 1000 Touek AaHHbIX.

CKOpOCTb COXpaHeHWA AaHHbIX CUTHAN0B 3aBMCKUT OT Bbl6paHHOI’O d)opmaTa:
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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 408
e “@annbl CSV n ASCII XY" Ha cTpaHuue 415

¢ “MUWHMMaNbHOE U MAaKCUMabHOE 3Ha4YeHus B darinax CSV" Ha cTpaHumue 416

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
CcTpaHuue 352.

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
CcTpaHuue 352.

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 cTpaHumue 352.

3 HaxmuTe NporpammHyto KHomKy HaxmuTe ans coxpaHeHus.
OT0b6pPa3mnTCA cooblleHMe, yYKasbliBatoLLEe, YCNELWHO M BbINOJHEHO COXpaHeHMe.

®annbl Mackn MMetoT paclumpeHmne MSK.

[JaHHble MacKu TaKKe coxpaHATCcA B dpaiiax HacTpoiku. Cm. “CoxpaHeHune dainos
HacTPoMKK" Ha cTpaHuLe 346.

Cm. TakKe ¢ [naBa 16, “TecTupoBaHmMe No macke,” Ha cTp. 295

COXpaHeHl/le MPON3BOJ/IbHbIX CMTHA/10B
®aliNbl NPOM3BO/IbHbIX CUTHA/I0B MOYKHO COXPaHUTb B OAHY U3 YETbIpeX BHYTPEHHMX
nanok katanora "\User Files" nnu Ha sHewHuit USB-HakonuTtenb.

1 HaxkmuTe [Save/Recall] CoxpaHeHue/Bbizos > CoxpaHeHue > Popmart, 3atem
NoBepHUTE PYy4YKy BBOAA, YTOObI BbIOpaTh J,aHHble NPOU3BONAbHOrO curHana (*.csv).

2 HaMuWTe BTOPYIO NPOrpaMmHYHo KHOMKY 1 C MOMOLLBIO PYYKM BBOAA BbiDepuTe nanky
4NAa coxpaHeHua. Cm. “HaBurauma no mectam coxpaHeHua' Ha cTpaHuue 352.

3 HaxmuTe NporpammHyto KHoMKy HaxmuTe ana coxpaHeHus.
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352

OTO6pa3MTCﬂ COO6LLI,€HI/I€, YKa3blBatollee, yCnewHOo 211 BbINO/IHEHO COXPaHeHMe.

e “PepmaKTMpoBaHMe NPOU3BOJIbHbIX CUTHAMIOB" Ha cTpaHuue 326

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
cTpaHuue 352.

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 cTpaHumue 367).

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 344.

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 aenctemne"" Ha cTpaHumue 383.

BoccTtaHoBNeHME Cl)al\/JU'IOB HaCTpOl\/’IKl/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 355.

Macka (*.msk) — cm. “BocctaHoBneHue baiioB macku" Ha cTpaHuue 355.

[aHHble onopHoro curHana (*.h5) — cm. “BoccTaHoBneHMe GalinoB ONOPHbIX
curHanos ¢ USB-HakonuTena" Ha cTpaHumue 356.

[aHHble Npon3BOAbHOro curHana (*.csv) — cm. “BoccraHoBneHune
NPOM3BOJIbHbIX CUTHaN0B" Ha cTpaHuue 356.

Cumsonuyeckue gaHHbie CAN (*.dbc) — ana nocneposaTtensHoro
nekoamposaHma CAN.

CumBonunyeckue aaHHble LIN (*.1df) — nns nocnenosaTenibHOro AeKOAMPOBAHUA
LIN.
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Mn TpoM MM T M T Tb, 3ar nom
®aisibl HACTPOMKM UM MACKM TaKKe MOXHO BOCCTAHOBMTb, 3arpy3mB MX C MOMOLLbHO
aucnetyepa dannos. Cm. “Ancnetyep dannos" Ha cTpaHuue 369.

MosKHO TaKske HacTpouTb KHonKy [Quick Action] BbicTpoe geiictBue a5
BOCCTaHOBNEHMA GaliIoB HACTPOMKM, MACKM M OMOPHbIX CUrHanoB. Cm. “HacTpoitka
kHonku "[Quick Action] BeicTpoe aencteune"" Ha cTpaHumue 383.

BocctaHoBneHMe paliioB HACTPOMKM
®alt/ibl HACTPOMKM MOSKHO BOCCTaHOBMTb U3 0A4HOM 13 10 BHYTPEHHMUX Nanok Katanora "\
User Files" nnu c BHewHero USB-HakonuTens.

1 HaxkmuTe KHoMKy [Save/Recall] CoxpaHeHune/Bbi3os > BocctaHoBneHue >
BoccTtaHoB/IeHMeE:, 3aTEM C MOMOLLIO Py4KM BBOAA BbibepuTe HacTpoiKa (*.scp).

2 HaXXmuTe BTOPYIO MPOrpPaMMHYI0 KHOMKY M C MOMOLLbIO Py4YKM BBOAA NepenanTe K
daliny, KoTopblit TpebyeTca BoCcCTaHOBUTb. CM. “HaBurauma no mectam
coxpaHeHus" Ha cTpaHuue 352.

3 HaxmuTe NporpammHyto KHoMKy HakaTb ANA BOCCTAaHOBAEGHUA.

OTO6pa3MTCF| COO6LLI,€HVI€, YKa3biBatoullee, yCnewHo 11 BbINO/IHEHO BOCCTAaHOB/1EHNE.

4 Ecnu TpebyeTcs yoanuTb C 3KpaHa BCe AaHHble, Haxmute CO6poc aKpaHa.

BocctaHoBneHMe paizioB MacKu
®ainbl MacKM MOXHO BOCCTAHOBUTb M3 OZIHOMN M3 YEeTbIpeX BHYTPEHHUX NanokK KaTtaora
\User Files nnu c BHewHero USB-HakonuTtens.

1 HaxkmuTe kHoMKy [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > BbI30B:/ NOBEPHMUTE
py4Ky BBOa, 4TObbI BbIOpaTh NapameTp Macka (*.msk).

2 HaXXmuTe NPOorpammHyto KHOMKY BO BTOPOM MOJ/IOMKEHMM M C MOMOLLbIO PyYKM BBOAA
nepenanTe K dainy, KoTopbil TpebyeTcs Bbi3gaTb. CM. “Hasuraumsa no mecram
coxpaHeHus" Ha cTpaHuue 352.

3 Haxmute nporpammHyto KHoMky Haxkatb AnA BOCCTaHOBAEHMA.

OTO6pa3MTCF| COO6LLI,EHVIe, YKa3blBakollee Ha TO, yCneuwHo /i BbIMO/IHEHO
BOCCTaHOB/1IEHMKE.

4 Ecnu TpebyeTcs yaanuTb C 3KpaHa BCe AaHHblE UM BOCCTAaHOB/EHHbIE AaHHble
MacKM, HaXKMUTe KHOMKY OUMCTUTb Aucnaei nav Yaanutb Macky.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 355



20 CoxpaHenue/sn. nouta/Bbi30B (HACTPOMKM, SKPaHbI, AaHHbIE)

356

BocctaHoBneHMe $pariioB ONopHbIX cMrHanos ¢ USB-Hakonutena

HaxmuTe kHonKy [Save/Recall] CoxpaHeHune/Bbi30B.
B MeHI0 COXpaHeHWs/BblI30Ba HaXXMUTE NPOrpaMmmHYI0 KHOMKY Bbl30B.

B MeH10 BbI30Ba HaXXMMWTE NPOrPaMmMHYIO KHOMKY BbIZOB ¥ C MOMOLLbIO PYYKM BBOAA
BbibepuTe [laHHble onopHoro curHana (*.hs) .

HaxmuTe nporpammHyto KHOMKY K ONOPH: 1 C NOMOLLbIO Py4KM BBOAA BbibepuTe
HeobxoaMMblli dalin ONOpPHOro cMrHana.

Ha)KMWTe NporpammHyto KHOMKY BO BTOPOM MOTIOXKEHNWN U C MOMOLLLbIO PyYKM BBOAA
nepenguTe K danny, KOTopbl TpebyeTca BbI3BaTb. Cm. “HaBurayma no mecram
coxpaHeHua" Ha cTpaHuue 352.

Ha)kMWTe nporpammHyto KHoMKy HaxKaTb ANA BOCCTAHOBNEHUA.
OTobpasunTcs coobuieHme, yKasblBatolllee Ha TO, YCNELHO N BbIMOJHEHO
BOCCTaHOB/EHME,

Ecnm Tpe6y8TCﬂ YAaNTb C 3KPaHa BCE AdaHHble, 3@ NCKIIOYEHMEM OMOPHOTO CUTHaNa,
HaXXMUTE KHOMKY OYnCTUTD AMCHHEVI.

BoccTaHoBEeHME MPOM3BO/IbHbIX CUITHA/I0B

®aitNbl NPOU3BO/IbHbIX CUTHAN0B MOMKHO BOCCTAHOBWTD M3 OfIHOM M3 YeTbipex
BHYTpPeHHMX nanok Katanora "\User Files" nnu c sHewHero USB-Hakonutens.

Mpw BOCCTaHOBAEHMM NPON3BO/IbHbIX CUTHAN0B (C BHewHero USB-Hakonutens),
KOTOpble He DblIn coXpaHeHbl C ocumnnorpada, He 3abbiBaliTe Npo caeaytoLlee:

Ecnan daiin copepRnT ABa ctonbua, aBTomatnyeckn byaeT BbibpaH BTopoi ctonbel,.

Ecnn darin coaepuT bonee asyx ctonbuos, 0TobpasnTca 3anpoc Ha Bbibop cTonbua
ons 3arpysku. Ocuuanorpad MoxKeT NpoaHanusmMposaTth He boaee NATU CTONBLLOB;
npoyne ctonbupl 6yayT NPOUTHOPMPOBAHbI.

Ocuunnorpad ncnonsayet He 6osee 8192 Toyek A1A NPOU3BOILHOIO CMrHana. Ans
6onee apPeKTUBHOrO BOCCTAHOBIEHMA ybeanTech, YTo NPOM3BO/IbHbIN CUTHAN
coaepKunT 8192 Touek Nan MeHee.

BoccTaHoB/IEHWE NPOU3BOJ/IbHBIX CUTHAIOB

1 HaxmuTe [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > BbI30B:, 3aTeM NOBEpPHUTE

py4Ky BBOAa A4 Bbibopa [JaHHble NPOU3BO/IbHOTO curHana (*.csv).

2 HaXXmuTe BTOPYIO MPOrpaMMHYIO KHOMKY M C MOMOLLbIO Py4YKM BBOAA NepenanTe K

daliny, KoTopblit TpebyeTca BocCcTaHOBUTb. CM. “HaBurauma no mecram
coxpaHeHus" Ha cTpaHuue 352.
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3 HaxmuTe NporpammHyto KHoMKy HaxkaTb ANA BOCCTAaHOB/EHUA.

OTo6pasunTcs cooblieHne, yKasblBatollee, YCrellHO M BbINOSHEHO BOCCTAaHOBEHME.,

4 Ecnu TpebyeTca yoanuTb C 3KpaHa BCe AaHHble, HaxkmuTe C6poC aKpaHa.

CMm. TaKKe  * “PegakTMpoOBaHMe NPOU3BOJIbHbIX CUTHaNoB" Ha cTpaHuLe 326

BoccTaHoBNeHMe HaACTpPOEeK Nno yMmo/14aHUMKO

1 HasxkmuTe kHoNKy [Save/Recall] CoxpaHeHune/Bbi30B.
2 B meHio coxpaHeHusa/Bbl30Ba HakmuTe KHoMKy Mo ymonyaHuio/yaanutb.
3 B meHto "Mo ymon4aHMio" HaskMUTe OfHY U3 CNeaytoLmMX NPOrpamMmmMHbIX KHOMOK.

HacTp.no ymonyaHuio— BOCCTaHaB/MBAET HACTPOMKM ocumanorpada no
yMoAYaHuio. IOPeKT TOT »Ke, YTO M Npu HaxaTum kHonku [Default Setup]
Hactp.no ymonuaHuio Ha AnLeBon naHenn. Cm. “BocctaHOBNEHME HAacTPOeK
ocuunnorpada no ymonyaHuto" Ha ctpaHuue 37.

MpK BOCCTaHOBNEHWM HAaCTPOMKM MO YMONYAHUIO HEKOTOPbIE NO/Ib30BaTENbCKME
HaCTPOMKM He U3MeHAIOTCS.
3aBoacKaa HaCTPOMKa— BOCCTaHAB/IMBAET 3aBOACKME HAaCTPOMKM ocumniorpada

Nno YMON4YaHUIO.

TaKkoe BOoCCTaHOB/IEHWE C/ieyeT NOATBEPANTL, MOCKOJIbKY B 3TOM Cayvae
No/1b30BaTE/IbCKMNE HaCTpOl\/‘IKVI He COXPaHAITCA.

BbinonHeHne 6e30nacHOM OYNCTKM

1 HaxkmmuTe KHoMKy [Save/Recall] CoxpaHeHue/BbI30B.

2 B MeHI0 COXpaHeHWs/BbI30Ba HaXKMMTe KHOMKy Mo ymonuyaHuio/yaanuto.

3 B meHto "Mo ymonuaHuio" HaxkmuTe KHoNKy besonacHas ouncrka.
STa NporpaMmHas KHoMKa No3BosAeT BbINONHWUTb He30MacHY OYUCTKY BCEN
SHEepProHe3aBMCUMON NaMATK, cornacHo TpeboBaHMAM rnasbl 8 pyKoBOACTBa NO

NPUMEHEHWIO HALLMOHANbHOM NPorpaMmmbl obecneveHna CEKPETHOCTM Ha
NpPOMbIWNEHHBIX NpeanpuaTusax (NISPOM).

HeobxoamMmo noatsepanTb HesonacHyto o4ncTky. Mo 3aBeplieHnn GesonacHom
O4YUCTKM ocumnnorpad byaeT nepesarpyKeH.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYKOBOACTBO MO 3KCMAyaTaLmm

21 MeyaTb (3KpaHOB)

MeuyaTb 3KpaHa ocumnnorpada / 359

HacTpoiika nogxatoueHua ceteBoro npuHtepa / 361
YcTaHOBKa 3HauYeHui napameTpos nedyatn / 362
YcTaHOBKa 3HayeHus napametpa "MaauTpa" / 363

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,
[oCTyneH Ha Beb-cate www.keysight.com/find/InfiniiVision-printers.

HacTpoliTe nogkntodeHne ceTeBoro npuHTepa. Cm. “HacTpoiika noaKatoueHnn
ceTeBoro npuHTepa" Ha cTpaHumue 361.

2 Haxkmute KHonky [Print] Mewatb Ha AnLEeBOM NaHenw.

3 B MeH!0 HAaCTPOMKM NeyaTi HaxmMuTe NPOrpammHyto KHoMKy MeuyaTb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BbIGEPUTE HYKHbIN NPUHTEP.

4 HaxkmuTe nporpaMmmHyto KHomnky MapameTpbl 415 BbiGOpa NapameTpoB neyaTy.

KEYSIGHT
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359
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360

CMm. TaKxe

Kroru

a=NETRRTO

Cm. “YcTaHOBKa 3HaYeHM NapameTpoB rnevyaTn" Ha cTpaHuLue 362.

5 HaxmuTe nporpammHuyto kHonky Manutpa anqa sbibopa nanutpbl. Cm. “YcTaHOBKa
3HayeHua napameTpa "ManuTpa"" Ha cTpaHuue 363.

6 HaxmuTe nporpammHyto KHomKy HaxmuTe ans neyatu.

YTo6bl NpepBaTh NPOLECC NeYaTn, HAXKMUTE NPOrpaMmMHyto KHOMKY OTMeHa nevaTy.

Ocuwnnnorpad pacneyataeT MeH0, OTKPbITOE NOCAegHUM A0 HaxKaTua KHonku [Print]
Meyatb. Mo3TOMY, €CIN A0 HaXKaTMA KHoMKK [Print] MewaTb Ha sKpaHe oTobparkatoTcs
pe3ynbTaTbl U3MepeHuin (Hanpumep, aMnanTyAbl, YacToTbl U T. A4.), OHU ByayT
pacrneyaTaHbl.

[na neyaTv sKpaHa, B HUXKHEW YacTh KOTOPOro 0TOBparkaeTca MeHO HaCTPOMKM
neyatu, HaxkmuTte KHonky [Print] MeuaTb ABa pasa, 3aTem HaxXmMuUTe NPOrPaMMHYHO
KHOMKY Haxkmute ans nevatm.

[na neyaT aKpaHa MOXKHO TakK:Ke HacTpouTb KHonKy [Quick Action] BbicTpoe
peiicteue. Cm. “HacTtpoika KHonKku "[Quick Action] BbicTpoe gencteme"" Ha
CTpaHuLe 383.

e “[lobaBneHue noAacHeHWA" Ha cTpaHuLUe 168
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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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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

362

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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22 HacTpoWKuM yTUAUT

HacTpoiiku nHTepdelica BBoga/sbisoga / 365

HacTpoiika nogkntoueHua ocunnnorpada Kk cetn LAN / 366

Oucnetuep dainnos / 369

HacTpoiika napameTpos ocuunnorpada / 371

HacTpoiika yacos ocuunnorpada / 374

HacTpoiika nctouHmKka ans pasbema TRIG OUT Ha 3agHei naHenn / 375
BK/toueHWe pernctpaumm yaaneHHoix KomaHg / 376

BbinonHeHue obcnyskmusanus / 377

Hactpoiika kHonku "[Quick Action] BbicTpoe geitcteune" / 383

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.

KEYSIGHT

TECHNOLOGIES
365



22 HacTpoiku ytuamnt

CM. 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
CTpaHuLe 366.

Mpu ycTaHoBAEHHOM MHTepdelice BBOAA/BbIBOAA NOCTOAHHO BK/IOYEHO yaaNeHHoe
yrnpassieHme 3Tum uHTepdericom. Kpome Toro, ynpasaeHmne ocumanorpadom moxeT
0AHOBPEMEHHO OCYLLLECTBAATLCA MOCPEACTBOM HECKObKMX MHTepdeincos
BBOJa-BblBOAA (Hanpumep, USB u LAN).

e [naBa 23, “Beb-untepdeiic,” Ha cTp. 385 (Korga ocumnnorpad NOAKMOUEH K CETU
LAN).

e “YnaneHHoe nporpaMmmupoBaHue Yepes bpaysep" Ha cTpaHumue 391

* Pykosodcmeo npoepammucma ocumnnorpada.

e “YpaneHHoe nporpammmpoBaHume c npumeHeHnem nakerta Keysight IO Libraries" Ha
CTpaHuue 392

HacTpoika noakntodeHma ocumnnorpada k cetn LAN

366

Mcnonb3ys nopt LAN Ha 3agHel naHenu, ocumnnorpad MoXKHO NOAKAOUUTb K CETU U
HaCTPOUTb ero noAkatoveHune kK cetn LAN. MNocne 3Toro MoXKHO HacTpouTb U
MCNO/Ib30BaTh CETEBbIE MPUHTEPLI MM NONL30BATLCA BEO-MHTEpdelicom ocumnnorpada
WUAW YNPaBAaTb UM yaaneHHo Yepes nHtepderic LAN.

Ocumnnnorpad noaaep>knsaet GyHKUMM aBTOMATUYECKOM UM PYYHOM HAaCTPOWMKM
coeanHeHua LAN (cm. pasgen “YctaHoBKa coeamHeHus c cetbto LAN" Ha cTpaHmue 367).
MOXHO HacTpoUTb 1 Npsimoe coeamHeHune LAN mexay ocumnnorpadpom m MK (cm.
pasaen “ABToHoOMHOe (Npamoe) nogkntodeHue K MK" Ha cTpaHuue 368).

rocne HacTpoMKK ocumanorpada B CETU C MOMOLLbIO BEH-CTpaHMLUbl ocumanorpada
MOYXHO MPOCMOTPETb UM U3MEHUTb M0 CETEBbIE HACTPOMKM, @ TaKXKe AONOSHUTE/IbHbIE
napameTpsbl (Hanpumep, ceTesol napob). Cm. Masa 23, “Beb-nHTepdeitc,” Ha cTp. 385.

Mocne nogkntoveHna ocumnnorpada K cet LAN nonesHo orpaHnumTb JOCTYN K HEMY,
33438 Napo/b. Mo YMONYaHUIO OH He 3aluMmLLeH naponem. YTobbl 3a4aTb Naponb, CM.
pasaen “YcraHoBKa naposia" Ha cTpaHuue 398.
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BcsKnit pas npu MU3SMEHEeHUM MMEHMU XOCT-CUCTEMBI Ocumanorpada coeanHeHNe Mexay
HUM u ceTbto LAN npepbiBaeTtca. [1nA BOCCTaHOB/EHUA 3TOTO COeAUHEHMUA ceayeT
MCMN0/1b30BaTb HOBOE MMA XOCT-CUCTEMBI Nprbopa.

YCcTaHOBKa coegmnHeHuna ¢ cetoto LAN

ABTOMaTU4YeCKaA 1
HacTpolika 2

3

Hactpoiika 1
BPYYHYIO

Haxmute kHonky [Utility] Yruautel > BBoa/BbiBoga.
HaxmuTe nporpammHyto KHomnky HacTpoiiku LAN.

HaxmunTe nporpammHyto KHomnKy HacTpoiiKa, noBepHUTE pyyKy BBOAA, YTOOLI
BbIOPaTb NapameTp ABTOMATUHYECKU M CHOBA HAXKMUTE 3Ty NMPOTrPaMMHYLO KHOMKY,
YTOObI MPUMEHWTL HACTPOMKY.

Ecnn cetb nopgaepkmeaet npotokon DHCP nan AutolP, To npumeHeHne napameTpa
ABTOMaTUUYECKM NO3BOIAET UCMOAb30BaTb 3TU YCAYTM ANA NOAyYeHUA HacTpoek LAN
ocuunnorpada.

Ecnm ceTb nogaepkmBaeT AnHammyeckmii DNS, TO MOXKHO BKIOUUTb GYHKLMIO
OuHamuuecknii DNS a8 permctpaumm MMeHM XoCT-CUCTeMbI ocumanorpada ¢
Mcnosnb3oBaHnem paspewenna nmeH DNS-cepsepa.

Ons paspelleHnsa meH B He6obLLMX ceTax 6e3 TpaanumoHHoro DNS-cepsepa
MOHO BKAOUNTb GyHKUMIO LLinpokoBewaHue DNS, nossondtolyto ocumanorpady
MCM0/b30BaTb MHOroaapecHyto cnctemy DNS.

MNoakntounte ocumnnorpad K nokanbHol cetn (LAN), nogcoeamHms Kabenb
NIoKanbHOM ceTu K nopTy LAN, Haxoasllemyca Ha 3aaHel naHenu npmubopa.

‘-Iepes HECKO/IbKO CeKyH/, ocu,vmnorpad) dBTOMaTUYECKM NOAKNOHYNTCA K CETU.

EC/1M aBTOMaTUUYECKOTO MOAK/IHOHEHNA OCUMANOrPada K CETU HE MPOMUCXOANT, TO
HaskmuTe KHonky [Utility] YrunauTel > Beog/BbiBog > C6poc LAN. Ocumnnorpad
MOAK/OUMTCA K CETU YEPe3 HECKO/IbKO CeKYHAL.

MonyynTe y CeTeBOro aAMMHUCTPATOPa CeTeBble HAaCTPOMKKM ocumnnorpada (Kak To:
UM#A XxocT-cucTemsl, IP-aapec, macka noaceTw, IP-agpec wnto3a, IP-agpec DNSu T. 4.).
HaxkmuTe kHonky [Utility] Yruautel > Beoa/sbiBog,.

HaxmuTe nporpammHyto KHornky Hactpoiiku LAN.

HaykMWTe NporpammHyto KHOMKy HacTpoiKa, noBepHuUTe pyyKy BBOAA, YTOObI
BbIOpaTb NapameTp ABTOMATUUECKU 1 CHOBA HaXXMUTE 3Ty MPOrPamMMHYyL0 KHOMKY,
4YTOHbI €10 OTKAUYUTD.
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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.keysight.com/find/parts.

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.

MopTt USB Ha anuesol naHenn 1 nopt USB Ha 3aaHen naHenun, 0603HaYeHHbIN Kak
"HOST" (XOCT) — ato nocnefoBatenbHble USB pasbembl TMNA A. UMEHHO K 3TUM
pasbemam MOXHO nogkao4vaTb USB-Hakonutenn n npuHTepsl.

KBagpaTHbIl pasbem Ha 3aHei naHenu, o603HauYeHHbI Kak "DEVICE" (YCTPOMCTBO),
obecneunsaeT ynpasseHue ocumnnorpadpom no USB. JONONHUTENbHbIE CBEAEHUS CM.
B pyKosodcmee npoz2pammucma.

BHYyTpeHHAA daitnosas cuctema ocumnnorpada, Haxoasawanca 8 anpektopum "\User
Files", cocTonTt 13 10 mecT xpaHeHusa GalioB HAaCTPOMKM YCTPOMCTBA, YeTbipeX MecT
XpaHeHusa GaliIoB MacKM 1 YeTbIPEX MeCT XpaHeHWs GaliIoB NMPOMN3BObHbLIX CUTHAN0B
reHepartopa.

Vicnonb3oBaHuWe ancnetyepa dainnos

1 Haxmute kHonky "[Utility] YruauTtel" > "Aucnetuep ¢aiinos".

2 HaxXmuTe nepByto NPOrpaMmHYI0 KHOMKY MeHto "Aucnetyep dannos" n ncnonbsymnte
019 MPOKPYTKM KHOMKY BBO/A.
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USB-Hakonutenu

370

Kroru

MepBaa NporpaMmHas KHOMKa MOXeT HbiTb 0603HauYeHa caeayolmm obpasom:

"HaaTb AnA nepexopda” - Npu HaxKaTMM Py4YKM BBOJA 419 NEPexona K HOBOW
nanke uam MecTy XpaHeHus.

"MecTto" — npu BblaeNeHUM BbIBPAHHOTO KaTanora.

"BbI6paHO" — npu BblaeneHun dalina, KOTOPbIM MOMHO 3arpy3nTb UK YAANUTb.

Koraa nosiBuTCs Takas MeTKa, A1 BbINOJHEHWA COOTBETCTBYHOLLETO AENCTBUA
MOHO Ha¥KaTb NPOrpammHble KHOMKK "3arpy3utb ¢paiin" nan "Yganutb daiin'.

HakaTne nporpammHoin KHomnku "3arpy3utb ¢paitn" paBHO3HAYHO HaAXKATMIO PYYKM
BBOAA.

BoccTaHoBMTL Ha ocumnnorpade dain, yaaneHHsiin c USB-HakonuTens,
HEBO3MOKHO.

[Ons cosgaHuns Katanoros Ha USB-HakonuTene BOCNOAb3YMTECH KOMMbIOTEPOM.

C ocumnnorpadom coemectMmo 6onblumHcTBO USB-HakonuTenel. OfgHaKo HEKOTopble
YCTPOWCTBA MOTYT HE MNOALEPKMBATLCA, YTO AEN3ET UX YTEHME M 3aMUCh HA HUX
HeBO3MOKHOW. USB-Hakonutenb cieayet oTbopmaTnpoBaTh 414 GaiaoBON CUCTEMbI
FAT, FAT32 nnu exFAT. He Kaxabli1 HAKOMUTEb MOXET NoAAepKMBaTb BCE YKa3aHHbIe
bopmaTsbl.
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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 noakntodaTh ycTporictea USB, onpeensaemsble Kak obopyaoBaHuMe TMna, Tak
KaK 3TW YCTPOMCTBA HECOBMECTUMbI C ocumanorpadamu InfiniiVision cepum X.

Ecam kK ocumnnorpady nogxnodeHo asa USB-HakonuTens, To nepsoe 0b603Havaercs, Kak
"\usb", a BTopoe — Kak "\usbh2".

Cm. Takke ¢ [naBa 20, “CoxpaHeHne/an. no4Ta/Bbi30B (HACTPOMKK, IKPaHbI, AaHHbIe),” Ha cTp. 343

HacTponKka napameTpoBs ocumanorpada

B meHto "Mosb3oBaTenbekme HacTpoikn' (Haskmute [Utility] YTuauTtel > Mapametpobl >
HacTpoiKK) MOKHO HaCTPOUTb 3HAYEHUS MapameTpPoB ocumaorpada.

e “PacwmpeHune Nno LEeHTPY UM NO HUKHEMY YPOBHI" Ha cTpaHuue 371
e “OTK/N0YeHUe/BKAOYEHNE NPO3paYHbIX GOHOB" Ha cTpaHuLe 372

e “3arpyska 6Ub6AMOTEKM METOK MO YyMOYaHUIO" Ha cTpaHuue 372

e “HacTpolika aKpaHHOM 3acTaBKkuK" Ha cTpaHuue 372

e “YcTaHOBKa NapameTpoB HACTPOMKM aBTOMaclTaba" Ha cTpaHuue 373

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.

HUKHWI YPOBEHb CUHaNa 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 bMbanoTekm meTok" Ha cTpaHuue 175.

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 HaxMuWTe NporpammHyto KHOMKY KpaHHaA 3acTaBKa, YToObl BbIOpaTh TUM SKPaHHOW
3aCTaBKMU.

[N sKpaHHOW 3aCTaBKM MOXKHO YCTaHOBMTb 3Ha4eHue BbikA. 4158 oTobpaskeHns
Mob0oro n30bpaskeHus B CMCKE AU CTPOKM NO/Ib30BATE/IbCKOTO TEKCTA.

Mpwu Bbl60pe 3Ha4yeHKnA Monb3oBaTenb BbINOAHUTE CAeaytolne OEencTBus.
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Mpepe.npocm

a HaxkmuTe nporpamMmmHyto KHOMKY TeKcT.

b B gnanorosom okHe "TeKkcT" c BYKBEHHO-LUMOPOBOW KNaBUATYPOM TEKCT MOXKHO
BBECTM C MOMOLLbIO CEAYIOLLIMX 3EMEHTOB.

CeHCOopHbI 3KpaH (Koraa Ha nLeBoi naHean roput KHomka [Touch]
CeHcopHOe ynpasneHue).

Pyuka BBOAA 0 MoBepHMUTE PYYKyY, YTODbI BbIGPATL B IMANOFOBOM OKHE

KHOMKY, 3aTEM Ha)MUTE py4Ky BBOAA 0 4TOObI BBECTM 3TY KHOMKY.
MoakntoyeHHas Knasmnatypa USB.

MoakAoYeHHan mMbillb USB: MOXKHO BbIBpaTh Ha 3KpaHe BCE, YTO MOMKHO
BbI6PaTb C MOMOLLBIO KacaHus.

¢ [lo 3aBeplieHnn BBOAA TeKCTa BbibepuTe KHOMKY Enter AnanoroBoro okHa uan
KHOMKY OK, Mnu HaXkmuTe NporpammHyto KHOMKy TeKET elue pas.
B nporpaMmHO KHOMKe 0TO6Pa3nTCA TEKCT SKPAHHOW 3aCTaBKM, 3afaHHbIM

Nno/1b30BaTE/IEM.

3 HaxmuTe NporpaMmHyo KHOMKY OXupaHue, 3atem C MOMOLLLBIO PYYKM BBOAA
BblbEepUTE KOANMYECTBO MUHYT, NO UCTEYEHMM KOTOpbIX ByaeT BKAOYeHa BbIDpaHHan
SKpaHHaA 3acTaBsKa.

Mpu NOBOPOTE PyYKM BBOAA KOMYECTBO MUHYT ByaeT oTobpakaTtbca Ha
nporpammHon kHomnke Oxunpganue. Bpema no ymonyanuio — 180 muHyT (3 yaca).

4 HaxXmuTe NporpaMmmHyto KHonky MpeaBapuTenbHblii NPOCMOTP, HTOObI
NPOCMOTPETb 3KPAHHYH 3aCTaBKY, BbIOPAHHYHO C MOMOLLLbIO NPOTrPAaMMHOMN KHOMKM
3acraBka.

5 YT106bl BEPHYTb 0ObIYHOE COAEPHKMMOE IKPaHa NoC/ie BKAYEHUA IKPAHHOM
3aCTaBKM, HaXMUTE MNOBYI0 KHOMKY UM NOBEPHUTE MOBYIO PYUKY.

YCTaHOBKa NapamMeTpoB HAaCTPOMKM aBTOMacLITaba

1 HaxmuTe [Utility] YTuautbl > Mapametpbl > HacTpoiiku > ABTomaciuTab.
2 B meHto "HacTpolika aBTomacwitaba" MOXKHO BbINOMHWUTL CAeaytolme AeNCTBUA.

HaKMWTe NporpammHyto KHOMKY BbicTpas oTnagKa, 4Tobbl BKAOUYUTL/OTKAOUYNTD
3TOT TMM aBTOMacLITaba.
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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 nporpammuyto kHonky foa, Mecau, AleHb, Yac vnav MUHyTa 1 noBepHUTE
PYYKY BBOZA, UTOObLI BBECTU HYMKHYIO LUPPY.

Yacbl oTobparkatoTtca B 24-yacosom popmaTe. BpemeHn 1:00 nononyaHn COOTBETCTBYET
unodpa 13.

[N 4acoB peasibHOro BpeMeHu MOKHO BblbpaTh TONIbKO AeMCTBUTE/IbHbIE 3HAYEeHUA
AaTtbl. Eciv BbIGpaH AeHb, a Mecal, UK rof, U3MEHSIOTCA TakK, YTO ero 3Ha4yeHmne
CTAHOBMUTCS HEZOMYCTUMbIM, TO OHO KOPPEKTUPYETCS aBTOMaTUYECKM.

HacTponKka nctouHmka ana pasbema TRIG OUT Ha 3aaHen naHenm

YT106bI BEIOPATH MCTOYHMK ANA pasbema TRIG OUT Ha 3aaHen naHenn ocumnnorpada,
BbIMONHUTE CNeaytolime AeNCTBUA.

1 HaxmuTe [Utility] YTuautbl > NMapameTpbl > 3agHAA NaHeNb.

2 B meHto "3aaHAs naHens" HaxkmuTe Bbixog, 3an., a 3aTem C MOMOLLIbIO PYYKM BBOAA
BbIBGEPUTE HYMHbIR MYHKT:

3anycKu— nNpu Kaxkaom 3anycke ocuunnorpada B curHane TRIG OUT co3paetca
nepesHuin GpoHT. 3To NpouncxoamnT Yepes 30 HC NOC/Ie TOYKM 3amnyCcKa
ocupunnorpada. YposeHb BbiBoAa cocTaBnset 0-5 B B pa3omkHyToM uenun 1 0-2,5 B
npu 50 Om. Cm. Masa 11, “3anyckn,” Ha cTp. 177.

Macka— pesynbTaT TecTMpoBaHua ("npoiiaeH/He npoitaeH") nposepaeTcs
nepuoamnyecku. Ecam TectMpoBaHue nepmoaa He NpoiaeHo, TO BbIXOAHOM CUTHA
3anycKa MMeeT BbICOKMI mmnyabe (+5 B). Ecim npoinaeHo, BbIXOAHOM CUTHAN
3anycKka octaeTcsa Ha HM3Kom yposHe (0 B). Cm. MaBa 16, “TecTMpoBaHue no
macke,” Ha cTp. 295.

CHMHXpPOMMNYNbC reHepaTopa CUrHanoB— Bce GyHKLMM BbIBOAA reHepaTopa
CUrHaN0B (KPOME NMOCTOAHHOIO TOKa, WYMa M KapAMOTOHUYECKMX CUTHAN08)
CBA3aHbl C OHUM M3 CUTHAI0B CUHXPOHM3ALMM:

MonoXKUTENbHBIN MMNYALC TTL, KOTOPbIM BO3HMKAET, KOrZa YPOBEHb CMrHala
NOAHMMETCA Bbllle HYAS (MW 3HAYEHUS CMeLLLEHWA MOCTOAHHOTO TOKA).

Cm. Tnaga 19, “TeHepaTop curHanos,” Ha cTp. 321.
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MCcTOYHMK 3anycka— HeobpaboTaHHbIM CUrHaA 3amycKa M3 Lenm 3anycka
ocuunnorpada, KoTopbi BbiBoaMTca Ha Trig Out. OH co3aaeT nepeaHuii GpoHT
Tam, rae UCTOYHWK BXOAHOTO CUrHana NpoBOLMPYET 3aMnycCK, AaXKe eC/IM 3TO MOXKeT
NPOUCXOAUTb HECKO/IbKO Pa3 B TeYeHWe oAHoro cbopa AaHHbIX. MICTOYHMKOM
3anycKa MOXEeT CAYKWUTb aHa/I0rTOBbIV BXOAHOM KaHaN Ha NnepeaHel NaHenu uam
BHELWHWIM BXOAHOW CMrHan 3anycka. YpoBeHb BbiBoda cocTasnaeT 0-5 B B
pa3omKkHyToM uenn 1 0-2,5 B npu 50 Om. 3TOT NapameTp A0CTyNeH TO/bKO B
HEKOTOPbIX PeXKMMax 3anycKa.

Kpome Toro, pasbem TRIG OUT npoBOAMT CUrHaN NOJIb30BaTENbCKOM Kainbposku. Cm.
“Monb3oBaTesibckan Kannbposka" Ha cTpaHuue 378.

BKkAtoueHme perncTpaumm yaaneHHblx KomaHz

376

Ecnm pernctpauma yaaneHHbIx KOMaH4, BKAOYEHa, yaaNeHHble KoMaHAbl,
oTnpasasemble Ha Npnbop (M pesynbTaThl, BO3BpaLLaemMblie NPUOBOPOM), MOTYT
PerncTPMpPOBaTLCA Ha 3KpaHe 1/Uan B TeKCTOBOM daline Ha HakonuTene USB.

BKAOYEeHME perncTpaummn yaaneHHbIX KOMaH4

1 Haxmute "[Utility] YTuautbl" > "Mapametpbl” > "YaaneHHbIN KypHan", ytobbl
OTKPbITb MeHt0 "YaaneHHbIn KypHan".

2 HaxkmuTe "BKAKOYUTB" A4/15 BKAOYEHWUA MM OTKIOYEHNA QYHKLMM PETUCTPALMUN
yAaneHHbIX KOMaHA,

Ecnmn dyHKUMA perncTpaumm BrAOYEHA, AONOAHUTENbHAA MHGOPMaUma 0b oTnagke
MOMKET ObITb BKNOYEHA B OTBETHYIO CTPOKY OWMOKK. [1pM 0BHapyKeHWM OLNBKM
CMHTaKCMYeCKMM aHanm3aTopom KomaHa SCPI (Hanpumep, owmbKa 3arooBKa Um
MHaA CMHTAKCMYecKan oWwmnbKa) reHepupyeTcs AONOAHWUTENbHAA MHPOpMaLUma 06
OT/N1afiKe U BKAIOYAETCA B CTPOKY OWMOKK. ECn e olmnbKa BbiABIEHA CUCTEMO
ocumnnorpada (HanprMmep, oTNpPasKa 3HaYeHWs, BbIXOAALLETO 33 Npeaeb
YCTAHOBNEHHOTO AManasoHa), TO Takas JoNoAHUTENbHanA MHPOopPMaLma 06 oTiaaKe
BK/IlOYEHA He byaeT.

3 HaxkmuTe "MecTo HasHaueHua", 4ToObI BbIOpaTb, PErMCTPUPOBATD YAaNEHHbIE
KOMaHAb! B TEKCTOBOM daitnie (Ha noakntoveHHom USB-Hakonutene) nnbo Ha akpaHe
nnu oba BapmaHTa OAHOBPEMEHHO.
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4 Haxmute "Pexum 3anucu”, ytobbl ykasaTb ByayT M perucTpmpyemble KomaHapl

3aHOCUTbCA B HOBbIM CMMCOK NN LI,O6aB}'IFITbCH K cywlecTeyrouiemy Crnmncry
3aPerncTpmpoBaHHbIX KOMaHA.

BbibpaHHOE 3HaYeHMe NPUMEHAETCA, KOTAA BKIKOYAETCA PerncTpaums yaaneHHbix
KOomaHA,

ITOT NapamMeTp NPUMEHAETCS KaK K permcTpaumm Ha akpaHe, Tak U K peructpaumm B
danne.

Haxmute "Mma daitna", utobbl OTKPbITL MeHto "Mma daiina yaaneHHoro xypHana',
B KOTOPOM MOXHO YKa3aTb uma daiina (Ha USB-Hakonutene) ons perncrpaumm
yAaNeHHbIX KOMaHA,

Haxmute "OTobpaKaTb Ha", 4TOObI BKAOUYNTL UAW OTKNOUMTL OTOBpakeHWe Ha
3KpaHe PerncTpnpyemblx yaaneHHbIx KOMaHz v BO3BpaLlaeMblX UMW 3HAYEHWI (ecau
NPUMEHNMO).

Haxmute "Mpo3paunHbiit”, 4yTob6bl OTKAUYUTL UK BKAKOYUTL NPO3PaYHbIi GoH AnA
0TOOPaANKEHNA PErucTpaLMn yaaneHHbIX KOMaHz,

BktounTe GyHKUMIO, 4TOBbI cAenaTh GOH NPO3payHbIM. ITO NO3BOAUT
NpPOCMaTPMBaTb NOCAEAyIOUIME CUTHAbI.

OTKAtOYMTE GYHKUMIO 415 NONYYEHUA CNAOWHOro GoHa, Ha KOTOpoMm ByaeT nerye
YnUTaTb PETUCTPUPYEMBIE YAANEHHbBIE KOMAHAPbI.

BbinonHeHne obcayKmnBaHms

B meHto "O6cnykuBarme" (HaxkmumTe [Utility] YTuauTtbl > O6cny>kuBaHue) 10CTyNHO
BbINOJIHEHME CEAYIOLWMX 3a4a4 N0 0BCAYKUBAHMIO:

¢ “lNonb3oBatenbckan KannbposKa" Ha cTpaHuue 378

e “BbinosHeHMe camonpoBepKkn obopyaosaHua" Ha cTpaHumue 380

¢ “BbINoNIHEHWE CaMONPOBEPKU NNLLEBOM NaHenn," Ha cTpaHuue 381

e “OtobparkeHne ceegeHuii o6 ocumnnorpade” Ha ctpaHuue 381

e “OTobparkeHne CoCTOAHMA NO/b30BaTeIbCKOM KanMbpoBKKU" Ha cTpaHuLe 381
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[ononHWTeIbHbIE CBEAEHMA, CBA3AHHbIE C TEXHUYECKMM OBCNYKMBAHWEM M YXOO40M 33
ocumnnorpadom, cm. B pasgene

e “Yxop 3a ocumnnorpadom" Ha cTpaHmue 381

¢ “lNpoBepKa rapaHTUMHOrO cTaTyca M cTaTyca NocaerapaHTUIMHOro
obcnyuBaHma" Ha cTpaHuue 382

¢ “KoHTaKTHble cBegeHun Keysight" Ha cTpaHuue 382

e “BosBpaT ycTpoiicTBa" Ha cTpaHuLe 382

Mosb3oBaTeNbCKas KanMbpoBKa

MoNb30BaTENLCKYIO KAMOPOBKY CNeayeT BbINONHATb:
e pa3 B 2roaa nan nocae 4000 yacos sKkcnayaTaumu;

* PU OTKJIOHEHUW TeMMNEPaTYPbl OKpY»KatoLlel cpeapl bonblie yem Ha 10° C oT
TEMMNePaTypbl KANMOPOBKY;

* npu HEO6XO,£I,I/IMOCTI/I CBEeCTU K MUHUMYMY NOrpeLlHOCTb l/IBMepeHl/Il‘/‘I.

HeobXxoAMMOCTb BbINOAHEHWUA Bo/1ee 4acToM N0/1b30BaTENbCKOM KaMbBpPOBKM
onpeaenseTca MHTEeHCUBHOCTBIO IKCMAyaTaumm ocumanorpada, ycnosmamm
OKpY)KatoLLel cpefibl, a TakKe onbiTom paboTbl ¢ ApyrvMu Npubopamu.

Mpw No/Nb30BaTENbCKOM KaIMBPOBKE BbINOMHAETCA NpoLeaypa BHyTpeHHeln
CaMOHACTPOMKK ANA ONTMMM3aLMM TPaKTa cMrHana ocuuanorpada. 3ta npoueaypa
MCMO/Ib3YET reHepupyemble oCUMANorpadom BHYTPEHHME CUTHAbI A1 ONTUMM3ALIMM
CXeM, BIMAIOLLMX Ha YyBCTBUTE/IbHOCTb KaHa/10B, CMELLEHWE M NapameTpbl 3anycKa.

BbinonHeHWe Nob30BaTeNbCKOM KaMBPOBKKN aHHYMpyeT aenctene CepTudmkata
KannmbpoBKuK. Ecnv Heobxoanma nNpmBs3Ka K 3TaIOHHOM 6a3e HaumMoHaNbHOro MHCTUTYTA
cTaHAapToB U TexHonorui (NIST), To cneslyeT BbINOAHUTL NPoLeAypYy NOBEPKM paboumx
XapaKTEPUCTMK C MOMOLLbIO 06Pa3LL0BbIX CPEACTB M3MEPEHMI, KaK OMWUCAHO B
OOKYMeHTe Pykosodcmeo no 0bCcy#usaHuUIo.

BbInosiHeHWe NOb30BaTE/IbCKON KaﬂVI6pOBKVI

1 OrtcoeamHuTe BCe BXOAbl Ha IMLLEBOM 1 3aAHEN NaHe u, B TOM Yncie Kabenb
UMdpoBbIX KaHanoB Ha MSO, 1 No3BobTe ocuuanorpady NporpeTbes nepea,
BbINO/SIHEHWEM 3TOW NpoLeaypbl.

2 Haxkmute KHonky CAL Ha 3aaHel naHenu, YTobbl OTKAOUMTL 3aLWMUTY KaAUOBPOBKM.

3 MNpucoeanHMTe K Kaxkaomy pasbemy BNC aHanoroBbix KaHa0B Ha NepeaHel naHeam
ocumnnorpada KopoTkme (He bonee 30 cm) Kabenn oaAMHaAKOBOM ANMHBI. [Ans
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ABYXKaHaNbHOro ocumanorpada HyxHbl ABa Taknx Kabens, a ana
YeTblpexkaHaibHOro — YeTbipe.

Mpw BbINOJIHEHWUM MOJ1Ib30BATENIbCKOMN KaMBPOoBKM NpumeHsiiTe 50-omHble Kabenn
RG58AU mnu aHanornyHble kabenn c coeamHmutenamm BNC.

Ons KannbpoBKM ABYXKaHa/IbHOro ocumanorpada npnucoeamHmuTe TpoMHMK BNC K
Kabenam oAMHAKOBOM A/IMHbI. 3aTEM NPUCOEANHUTE K TPOMHUKY NEePexoaHUK
«rHe340 BNC — rHe340 BNC», Ha3blBaeMbI TaKKe LMIUHAPUYECKUM COeaNHUTENEM,
KaK MoKa3aHOo Ha Cc/ieaytoLem PUCyHKe.

Long cable

to TRIG OUT
To Channel 1

To Channel 2

Puc. 50 CoepuHeHue Kabenelt s Noib30BATENLCKOM KaIMBPOBKM A,BYXKaHANbHOMO
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»
(LMNMHAPUYECKMI COeAMHUTENB), 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 CoeauHeHue Kabenei Ans NoNb30BaTENbCKOM KaIMBPOBKM YeTblpexKaHa ib-
Horo ocumnnorpada

4 [pucoeanHute kabenb c coegmHuTenamm BNC (anmHol He bonee 1 meTpa) oT
Bbixoda TRIG OUT Ha 3agHen naHenn ocuunnorpada K UMAMHOAPUYECKOMY
coeanHuTento BNC.

5 Haxmute kHonky [Utility] YTUAUTbI, 3aTem HaxmmTe NporpammHyo KHOMKY
O6cnyxusaHue.

6 YTObObl HaYaTb CaMOKaNMBPOBKY, HaXMUTE NPOrPaMMHYIO KHOMKY 3anycK
No/1b30BaTeNbCKOI KaAMGPOBKMU.

BbinonHeHWe camonpoBepkn obopyaoBaHMA

Mpw HaxkaTum kHonku [Utility] YTuautel > O6cnykusaHmue > CamonpoBepKa
060pyA0BaHMUA BbINOAHAETCA PAL BHYTPEHHMX NPoLeAyp 419 NPOBEPKM Hadexallen
paboTbl ocumnnorpada.

Mpoueaypy caMonpoBepkn 060pyA0BaHNA PEKOMEHAYETCA NPOBOAMNTL B CAEAYIOLMX
cnydanx:
e nocne obHapyKeHUs HenpasuabHOM paboTsl;

® 115 NOSYyYeHUA AONONHUTENbHOM MHGOPMaUMM U NoapobHOro onmcaHus cbos
ocumnnorpada;
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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
MHbopmaLmm o anueHsnax" Ha ctpaHuue 405.

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.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 381



22 HacTpoiku ytuamnt

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 BseauTe B agpecHoOM cTpoke Beb-bpaysepa www.keysight.com/find/warrantystatus

2 YKaxuTe HOMep MOAEN 1 CEPUIHBIN HoMep cBoero ocumanorpada. Cuctema
BbIMOJHWUT MOUCK rapaHTMIMHOrO CTaTyca Ballero NPoAyKTa 1 0To6pasuT pesyabTar.
Ecnun cucTema He CMOXKET 0BHaPYKMUTb rapaHTUIHbIN CTATyC BaLEro NPoAyKTa,
oTKpoiTe pasaen KOHTaKTbI 1 13/10KMTe cBOtO Npobaemy npeactasutento Keysight
Technologies.

KoHTakTHble cBeaeHmA Keysight

KoHTaKTHble cBeAeHMs KomnaHum Keysight Technologies moskHo HaliT Ha Beb-cainTe No
apnpecy: 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-caiTe no agpecy: www.keysight.com/find/contactus.

1 Mpukpenute K ocumnnorpady BUPKy co cneaytolwent nHpopmaumen.
Vima v appec Bnagensua
Homep moaenu
CepuiiHbI HOMep

OnucaHme HeobxoaMMoW NpoLeaypbl 0BCYKUBAHWA UM YKa3aHWe Ha
HeWUCcrnpaBHOCTb.

2 CHumUTE NpucnocobneHus.

OTtnpasnsanTe npuHaanexHoctn B Keysight Technologies, TonbKo ec/iv OHM MOryT
ABNATHCA MPUYNHON HEMCIPABHOCTU.

3 VYnakyiTe ocumnnorpad.
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MOXHO MCMOb30BaTb OPUIMHABHYIO KOPODBKY MM CBOK COBCTBEHHYIO, HO OHa
00/KHa 0becneynBaTh Ha/exKalllyto 3allmTy YCTPOMCTBA BO BpeMsA A0CTaBKM.

4 HapgekHo 3aneyaTarite KOpobky, caenainTe nomeTky "XPYMKOE!".

HacTtponka kHonku "[Quick Action] BeicTpoe nencreme”

C nomolubto kHonku [Quick Action] BbicTpoe geitcTBUe NpocTbie NoBTopAtoLIMECA
OEeNCTBMA MOMKHO BbINOHATL HayKaTMeM OAHOM KHOMKMK.

[na HacTpolikm KHonku [Quick Action] BbicTpoe geiicTBue BbiNoHUTE CaeaytoLmne
nencremns.

1 HaxmuTe kHonMKy [Utility] YTunuTel > BbicTpoe gelictBue > [lecTBue, 3aTem
BbibepUTe AeicTBME, KOTopoe TPebyeTCs BbINONHUTD.

BbIkn. — BbikAto4eHMe KHomnkK [Quick Action] BbicTpoe aeiicteue.

BbicTpoe u3mepeHue Bcex AaHHbIX — OTOOpaXKeHWe BCM/IbIBAOLWLErO OKHa CO
CHUMKOM BCEX U3MEPEHUI OTAENBHOMO cUrHana. C MoMOLLbIO MPOrpaMMHOM
KHOMKM UCTOUHUK MOXHO BbIOPaTb MCTOYHWMK CUIHANA (B MEHIO M3MEepEeHMIA 3Ta
KHOMKa BbINOIHAET aHanornyHble dyHKUMM). Cm. [nasa 15, “UsmepeHuna,” Ha cTp.
259.

BbICTPbI C6POC CTATUCTUKN U3MEPEHUIt — COPOC BCEN CTATUCTUKN M3MEPEHUI U
CYETYMKOB M3MepeHnin. Cm. “CTaTuCTMKa No uamepeHuto" Ha cTpaHuue 290.

BbICTPbIii C6POC CTaTUCTUKM NO MacKe — cOpPOC CTaTUCTMKM MO MACKe 1 CYETYMKOB.
Cm. “Ctatuctmka no macke" Ha ctpaHumue 300.

BbicTpas neyaTb — Meyatb TEKYLLEro N300paKeHnsa Ha IKpaHe. HakMuTe KHOMKyY
Hactpoiiku, 4ToObl HaCTPOUTL NapameTpbl nevatn. Cm. Maga 21, “MNMeyats
(3KpaHoB),” Ha cTp. 359.

BbICTpOe coXpaHeHue — COXpaHeHMe TeKyLLEero M3obpaxkeHus, AaHHbIX GOPMbI
CUrHaNa UM HacTPoMKK. HaxkmmTe KHOMKy HacTpoMKuM, 4Tobbl HacTpouTb
napameTpbl coxpaHeHua. Cm. Maga 20, “CoxpaHeHne/sn. noyta/sbI308
(HacTpoKK, aKpaHbl, AaHHbIe),” Ha cTp. 343.

BbicTpas oTnpaBKa 3/1. NOYTbI — OTPaBKa NO 3/IEKTPOHHOW NOYTE TEKYLLEN
HaCTPOWKKM, n306parkeHna akpaHa nuaun darna AaHHbIX. HaxKMUTE KHOMKY
HacTpoiiku, 4ToObl HACTPOUTL MAPaAMETPbI INEKTPOHHOM NoYTbl. Cm. “OTnpaska
HaCTpoeK, 306parkeHui aKpaHa UK AaHHbIX NO SNEKTPOHHOM noyTte" Ha
cTpaHuue 353.
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BbicTpoe BoccTaHOB/IGHME — BOCCTAaHOB/IEHWE HACTPOMKM, MaCKM UKW ONOPHOTO
curHana. Haxkmmte KHomnky HacTpouKuK, 4Tobbl HACTPOUTL MapameTpbl
BoccTaHoBieHnA. Cm. Mnasa 20, “CoxpaHeHne/sn. noyta/Bbi30B (HACTPOMKY,
3KpaHbl, AaHHble),” Ha cTp. 343.

BbicTpas 0CTaHOBKA U306pakeHUs — OCTaHOBKa M306paXKeHMA Ha aKpaHe 6e3
npeKkpaleHuns cbopa AaHHbIX UM BO30OHOBAEHME M306PaXKEHUA, EC/IU OHO B
HacTosLllee BpeMsa OCTaHOBAEHO. [loNoNHUTENbHbIE CBEAEHWA CM. B pasaese
“®ukcauma n3obparkeHuna Ha aKkpaHe" Ha cTpaHumue 170.

Pexxum 6bICTPOro 3anycka — nepek/atodeHme pexmnmosn 3anycka "AsTo" n
AL

"HopmanbHbin". Cm. “Bbibop perknma 3anycka: "Asto" nnm "HopmanbHbin"" Ha
cTpaHuue 220.

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

23 Beb-uHTtepodenc

HocTyn K Beb-unHtepoeiicy / 386
Ynpasnexue npubopom yepes 6paysep / 387
Coxp/Bbizos / 393

MonydyeHne nsobpaxenua / 396

®dyHKUMM naeHTudukaummn / 396

Cpepnctea nsmepeHua / 397

YcTaHoBKa napona / 398

Ecnu Ha ocumnnorpade Keysight InfiniiVision 3000T cepum X ycTaHoBAEH
[0NoIHUTEeNbHbIM Moay b LAN, To ¢ nomolbto Beb6-6pay3epa, paboTatoulero ¢
NpUNoKeHUAMM Java™, MOKHO NMOYYUTb AOCTYN K BCTPOEHHOMY Beb-cepBepy
ocunnnorpada. bnaronaps Beb-nHTEpdency ocumnnorpada MoKHO BbINOAHATbL
cneayouwme AencTBmA:

KEYSIGHT

TECHNOLOGIES

MpocmoTp nHbopmaLmm 06 ocumanorpade, HanpUmep HOMepP MoAENN, CEPUIMHDBIN
HOMeEp, MMA XOcCTa, IP-aapecu cTpoky nogxatodeHms VISA (aapec).

YnpasneHue ocumnnorpadom ¢ NOMOLLbIO YANEHHOM NNLEBOW NaHeNN.

OTnpaBka komaHa SCPI (cTaHAapTHbIE KOMaHAb! A1 NPOrpamMmMUpPyeMbIX NPMO0opPoB)
ONA YOANEHHOrO NPOrpammmpoBaHmA Yepes annaeT-okHo Komana SCPI.

CoxpaHeHne HacTPoeK, M300parkeHunn ancnaes, JaHHbIX CUTHaN0B U GaliioB MacKu.

BoccTaHoBAeHMe daitnos HacTpoek, GalioB AaHHbIX ONOPHbIX CUIHAA0B 1 daitnos
MacKu.

MonyyeHMe 1 coxpaHeHne N306parKeHN AUCNIEA UK KX pacrieyaTka C MOMOLLbIO
bpaysepa.

AKTMBAUMA GYHKUMM MAEHTUOMKALUMM 018 ONpeneneHns KOHKPETHOro CpeacTBa
M3MepeHMs NyTeM BbI30Ba Ha AMCMIen COOBLLIEHNA AN BKIOYEHUSA MHAMKATOPA Ha
NNUEBOM NaHenn.
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e [IPOCMOTP YCTaHOB/IEHHbIX KOMMOHEHTOB, NPOCMOTP BEPCMI1 MUKPONPOrPammHOro
obecneyeHns 1 ycTaHoBKa GalioB 0OHOBNEHMA MUKPOMPOrPaMmMHOro
obecneyeHnamn NpPo NPOCMOTP COCTOAHMA KaanbPOBKM (C MOMOLLIO CTPaHMLbI
«YTUnnTbl Nnprbopa).

e [IpOCMOTP N M3MEHEHME CETEBbLIX HAaCTPOEK ocu,mnnorpad)a.

B Beb-nHTepdeiice ocunnnorpada InfiniiVision cepnm X umeeTcs cnpaBoyHas
MHbOPMALIMA MO KaKAO0M ero CTpaHuLe.

[na cBsA3n ¢ ocumnnorpadom m ynpasaeHns MM PEKOMEHAYETCA MCMo/1b30BaTh
BebH-6paysep Microsoft Internet Explorer. CrabunbHas paboTta apyrux seb-6paysepos ¢
OaHHbIM ocupnnorpadom He rapaHTMpyeTca. Beb-6paysep 40/MKEH NOAAEPHKNBATL
NOAK/MOYAEMbI MOy b Java.

Mpexae 4em Ucnosib3osaTh Beb-uHTepdelic ocumnnorpada, ero cieayeT NoAKAOUNTL K
CETW M HAaCTPOUTb MOAKAOYEHME K TOKASIbHOW CEeTU.

[ocTtyn K Beb-nHTepdeicy

YT106bI NONYUYMTb AOCTYN K BEG-MHTEpdEliCY ocumanorpada, BbINOAHUTE Caeaytowme
NencTBus.

1 [oaxntoumnTe ocumnnorpad K 10KaabHOM ceTu (CM. “YCcTaHOBKA COEANHEHUSA C CETbIO
LAN" Ha cTpaHuue 367) Man ycTaHOBUTE NPAMOoe coeduHeHne (cMm. “ABTOHOMHOe
(npamoe) noakntoueHme K MK" Ha cTpaHuLe 368).

MpAmoe coeanHeEHMEe AOMNYCTUMO, OAHAKO /lyylle NOAKAUYNTLCA K CTaHAAPTHOM
NIOKaNbHOW CeTU.

2 YKaxute uma xocta 1 IP-agpec ocumnnorpada B okHe Beb6-6pay3epa.

MoABMTCA CTapTOBaA CTpaHUUa Beb-mHTepdeitca ocumnnorpada.
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% Find: ‘ usbmodular | Previous Next |@ Options +
M, KEYSIGHT MSO-X 3104T Oscilloscope el
TECHNOLOGIES  gerial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN e

Connected to MSO-X 3104T Oscilloscope LXI
at IP address 141.121.230.113

[] Enable front panel identification indicator

Description

Model number MSQ-X 3104T Oscilloscope

Manufacturer Keysight Technologies

Serial number MY53520044

Firmware revision 07.20.2017090433

Description Keysight Infiniivision Oscilloscope MS0X3104T - MY53520044

VISA instrument addresses

VXI-11 LAN protocol TCPIP:k-mx3104t-20044:inst0:INSTR

GPIB over LAN pratocol TCPIP: k-mx31041-20044::gpib0,Gpib Address: INSTR
TCP/IP SOCKET protocol TCPIP:k-mx3104i-20044::5025:SOCKET

USB (USBTMC/488) USB:10893::558568::MY53520044::0:INSTR

GPIB

v More Information

Support  Products = Keysight

YnpasneHune npnubopom yepes bpaysep

CTpaHuua Beb-mHTEpdeiica «YnpasaeHne npnbopom Yepes bpaysep» No3sonseT
NOMYYUTb AOCTYN K CAEAYIOLMM SNEMEHTAM:
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e yaaneHHas nuuesan naHens Full Scope (cm. pasgen “YaoaneHHas nuueBas NnaHe b
Full Scope" Ha cTpaHuLe 388),

e yaaneHHas nuuesas naHens Screen Only (cm. pasgen “YoaneHHas avuesas naHenb
Screen Only" Ha cTpaHumue 389),

e yaaneHHan nvuesan naHens Tablet (cm. pasaen “YoaneHHas nvuesas naHeb
Tablet" Ha cTpaHuue 390),

® annneT-okHo KomaHa SCPI ans yaaneHHoro nporpaMmmMmmnpoBaHma (CM. pasaen
“YpaneHHoe nporpammmnpoBaHune yepes bpaysep" Ha cTpaHuue 391).

Ecnu Ha Bawem KoMnbloTepe He YCTaHOB/EeH NPOrPamMMHbIA MOZYAb Java, TO Ha IKpaHe
0TO6pPa3nUTCA 3aNpoC Ha YCTAHOBKY MPOrPaMMHOro Moayns Java. 3TOT NPorpammHbii
MOAYNb AOMKEH ObITb YCTAHOBNEH Ha YNPaBAAOLWMN KOMNLIOTEP ANS NONYYEeHUn
BO3MOXXHOCTM YAaNEHHOrO AOCTYNa K INLLEBOM NaHeNM AN BO3SMOMKHOCTU YAANEHHOTO
nporpaMmmmMpoBaHua Yepes Beb-mHTepdeiic.

OKHO KoMaHA SCPI HeobxoaMMO A8 NPOBEPKM KOMaHA, UKW MHTEPAKTMBHOIO BBOA
HECKONbKMX KOMaHA. [pn co3aaHmnm aBTOMATUYECKMX MPOrpaMm, NpegHasHaYeHHbIX
ONA ynpasneHus ocumnnorpadom, Kak npasuno, ucnonbsyercs MO Keysight 10 Libraries
13 TaKMX NporpaMmmHbIx cped, kak Microsoft Visual Studio (cm. “YoaneHHoe
nporpaMmmmnpoBaHue c npumeHeHrem naketa Keysight 10 Libraries" Ha cTpaHuue 392).

YnaneHHasa nnuesana naHens Full Scope

388

[ns ynpasneHus ocumnnorpadom ¢ NoMOLLbHO yaaneHHon anuesoi naHenn Full Scope
web-mHTepdeiica BoINONHUTE Cneaytowme AeUCTBIA.

1 TMepenaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 386).

2 Koraa noasutca Beb-uHTepdelic ocumnnorpada, Bbibepute cHavyana BKAAAKY
KoHTponbHbIi npubop, a 3aTem KOMaHay
Ucnonb3oBaTth CTapyio yaaneHHyo nvuesyto naHenb Full Scope. Yepes HeckonbKo
CeKyH/, Ha 3KpaHe 0ToBPa3nTCA OKHO yAaNEHHON NLEBOI NAaHENN.

3 [na ynpasneHuna ocumnnorpadom UCNoib3yinTe Te e KHOMKM U PYYKK, YTO M Ha ero
0bbIYHOW NNLLEBON NaHenn. YTobbl NOBEPHYTL PYYKY, NepeTaLliuTe ee Mbilbio 3a
06040K.
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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 cTpaHuLe 386).

2 Koraa nossutca Beb-uHTepdenic ocumnnorpada, Bbibepute cHavyana BKAAAKY
KoHTponbHbIii npubop, a 3aTem KomaHay
Ucnonb3oBaTh CTapylo yaaneHHyIo 1MUEeBYI0 NaHenb Screen Only. Yepes
HEeCKO/IbKO CEeKYH/, Ha 3KpaHe 0Tobpa3mnTCsa OKHO yaaNneHHOM NMLEBO NaHen.

3 [ins ynpasaeHus ocumnnorpadom nosb3yrnTech rasHbIM MEHIO U
GYHKLUMOHAbHBIMM KHOMKaMM. YTOBbI MPOCMOTPETb KPATKYHO CMPaBKY, HasKMMTE
MPaByt KHOMKY MbILIX Ha MPOrPaMMHON KHOTKE.
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|7 VNC:Agilent MSOX3104T Oscilloscope - MY53520044 Remote Front Panel

PaspeweHne  Ecnm MOHWUTOP yaaneHHOro KomMnbtoTepa meeT paspetleHne 800 x 600 nan bonee
MOHUTOPA U HU3KOE, YTOObI MMETb MOJIHbIN AOCTYN K yAa/IeHHOW IMLLEBON NaHenn, HeobxoanMmo
NMPOKPYTKa  M0/1b30BaTbCA MOA0CAMM NMPOKPYTKM 3KpaHa. YTobbl NONYYNTb Ha SKpaHe NOHOoe
n3obpaxeHna  m3obpaxkeHne yaaneHHoM MnUeso naHenm 6e3 nosioc NPoKPyTKM, MOHUTOP
yAa/leHHOro KoMnbloTepa Ao/KeH 061aaaTh paspelueHmem Boiwe 800 x 600.

YnaneHHasa nnuesada naHesnb Tablet

Ona ynpasneHus ocumnnorpadom c NOMOLLbIO YA/ eHHOM nnueBol naHenm Tablet
Beb-MHTepdENca BbINONHNUTE CAeaytolmne AenNCTBUA.

1 lepenaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 386).

2 Korgaa noasutca Beb-nHTepdenc ocumnnorpada, Bbibepute cHayana BKNALKY
KoHTponbHbIN Npubop, a 3aTem KoMaHay
Mcnonb3oBaTb yAaNEeHHYI0 ANLEBYIO NaHeb. Yepe3 HEeCKOIbKO CEKYHA Ha 3KpaHe
0TO6PA3NTCA OKHO YAaNEHHON NLEBOM NaHenu.

3 [ns ynpasneHua ocumnnorpadom UCnoib3ymnTe Te e KHOMKM U PYYKK, YTO M Ha ero
06bIYHOW NNLLEBON NaHenn. [InA NOBOPOTHbIX PyyYeK AoDOaBieHbl COOTBETCTBYIOWME
KHOMKM.
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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 cTpaHuLe 386).

2 Korga nossuTcs Beb-uHTepdeiic ocumanorpada, BbibepuTe cHa4ana BKNAAKY
KoHTponbHbIii npubop, a 3aTem KomaHay
MUcnonb3oeaTb MHCTPYMEHT BBOga/BbiBOAA.

Ha Beb-cTpaHuLe B Hpay3epe OTKpPOeTcA annaeT-okHo komaHa, SCPI.
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392

M. KEYSIGHT MSO-X 3104T Oscilloscope e

TECHNOLOGIES  Serial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN (2]

Interactive 1O

Send remote programming (SCPI) commands and queries to the instrument and view the responses returned by the instrument.

Command

Response history

SENT: *IDN?
READ: KEYSIGHT TECHMOLOGIES,MS0-X 3184T,MY535208044,07.20.2017090433

“ Options

Support = Products  Keysight

YnaneHHoe nporpaMmMmnpoBaHme ¢ npumeHeHnem naketa Keysight 10
Libraries

AnnneT-okHO KomaHA SCPI no3BonAeT BBOAUTb M NOCbINATb KOMAHAb! yAaNeHHOro
npPOrpammMmnpPoBaHmMA, O4HaAKO yaaneHHOe NporpaMmmMpoBaHme Ana
aBTOMATM3MPOBAHHbIX TECTOB M cHopa AaHHbIX 0ObIYHO NPOM3BOAUTCA C NMPUMEHEHMEM
naketa Keysight |10 Libraries, KoTopblit He 06beanHEH € BEG-MHTepdelicom npnbopa.

C nomolubto naketa Keysight 10 Libraries ynpasnatowmii KOMNbIOTEP MOXKET
B3aMmoAencTBoBaTh ¢ ocumanorpadom Keysight InfiniiVision cepun X yepes
nHtepdericol USB, LAN 1 GPIB (npu Hannumm).
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MakeT nporpamm Keysight 10 Libraries Suite ob6ecneunBaeT BO3MOXHOCTb
B3aMmoaencTema yepes atu nHtepdeicsl. Maket Keysight 10 Libraries Suite MoxHO
3arpysuTb Ha Beb-caite www.keysight.com/find/iolib.

CseaeHus 06 ynpasaeHnn ocumMaIorpadom ¢ MOMOLLLIO KOMaHZ, yaaneHHOro
yNpaBAeHUs MOKHO HaliT B PyKo80OCmMae npoepammucma, KOTopoe 3anmncaHo Ha
KOMMaKT-AMCKe C IOKYMEHTaLMeN, BXOAALLEM B KOMMIEKT MOCTaBKKM ocumanorpada.
ITOT IOKYMEHT TaK»Ke MOXXHO HalTh Ha Beb-canTe Keysight.

JononHuTenbHble CBeAEHWA O MOAKAOYEHUN K ocumanorpady cMm. B OKYMeHTe
Pykos8odcmeso no nodkmoyeHuro uimepgeticos USB/LAN/GPIB k ycmpodlcmeaam
Keysight Technologies. 9NeKTPOHHYO BEPCUIO AOKYMEHTa PYK080OCcmMaE0o no
NOOKAKYEHUIO A5 NMeYaT MOXKHO HalTK Ha Beb-cantewww.keysight.com, yka3as B
CTpOKe noucka «PyKOBOACTBO MO MOAKAOYEHUIO.

C nomolibto Beb-nHTEpPDEca ocumanorpada MoKHO COXpaHAaTb Ha MK dainbl
HaCTPOMKKM, M306parkeHUs amcnaes, Ganbl AaHHbIX CUTHAN0B MK Galiabl Macku (cm.
pasaen “CoxpaHeHune ¢panioB c nomoLbto Beb-nHTepdeiica” Ha cTpaHuue 393).

C nomoulpbto Beb-nHTEpdelica ocumniorpada MOXKHO BOCCTAHAB/MBATL COXPAHEHHbIE Ha
MK dainbl HaCTPOMKK, Gaibl AaHHbIX ONOPHbIX CUTHAN0B MAK Gaibl MacKu (Cm.
pasaen “BoccraHoBneHue daiinos vyepes Beb-nHTepdeinc" Ha cTpaHuue 394).

CoxpaHeHue ¢palnoB Cc NOMOLLbO BeO-nHTepdelica

Ons coxpaHeHua GalnaoB HacTPOMKK, M3006pakeHnn agucnaesn, AaHHbIX CUTHAN0B,
OaHHbIx Lister nan dannos mackm Ha MK ¢ nomoulsto Beb-mHTEpdeiica ocumnnnorpada
HEeobX0AMMO BbINONHUTL CAedyolme AeUNCcTBUS.

1 lepenaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 386).

2 Korpa noasutca Beb-uHTepdelic ocumnnorpada, Bbibepute BkNaaKky CoxpaHeHue.
3 Ha cTpaHuLe coxpaHeHWs BbINOMHUTE Caeaytollme AeUCTBUA.
a Bseaute nma daiina, B KOTOPbIN COXPAHAIOTCA AaHHbIE.

b Boibepute dopmar.
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M‘ KEYSIGHT MSO-X 3104T Oscilloscope e

TECHNOLOGIES  gerial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN (2]

Save Instrument Files
Save

Select Save to save your instrument’s files to the local file system

Filename

scope

Format

D p
3-bit Bitmap image (*.bmp)
24-bit Bitmap image (*.bmp)
PNG, 23-bit image (*.png)
CSV data (*.csv)
ASCII XY data (*.csv)
Binary data (*.bin)
Reference Waveform data (*.h3)
Multi Channel Waveform data (*.h5)
Mask (*.msk)
Arbitrary Waveform data (*.csv)
USB Signal Quality
Analysis Results (*.csv)
Current Harmonics data (*.csv)
Power Supply Rejection Ratio (PSRR) data (*.csv)
Control Loop Response (Bode) data (*.csv)

[na npocmoTpa n306paxkeHms TeRyLLEro amcnaes ocumanorpada MOKHO HaxaTb
KHoMKy MpeaBapuTenbHbI NPOCMOTP.

YT106bI COXPaHUTbL MHOOPMALMIO O HAacTpoliKe B dann .txt dopmata ASCII, ana
HEKOTOPbIX POPMATOB MOXKHO HaXKaTb KHOMKY COXPAHUTb AaHHbIe HACTPOMKM.

¢ Haxxmute kHonky CoxpaHeHue.

TeKyLine fAaHHble ByayT COXPaHEeHbI.
d Haxkmute kHonKy CoXpaHeHUe B MasI0r0BOM OKHe «3arpyska bainosy.

e B 11anoroBom okHe «COXpaHWUTb Kak» NepenanTe K narnke, B KOTOPYIO HY>KHO
COXPaHWTb Gaiin, n HaskMMTE KHOMKY COXPaHUTD.

BoccTtaHoBneHMe palinoB yepes Beb-uHTEphEnC

YT106bl Ha KOMMbIOTEPE BOCCTAHOBUTL Galiibl HACTPOMKM, Gait/ibl AaHHbLIX ONOPHbIX
CUTHanoB, Ganibl Mackn nam Gaiabl CUrHanoB NPOU3BOIbHON GOPMbI Yepes
Beb-nHTEpPDENC ocumnnorpada, BbINOAHUTE CAeaytolme AeNCTBUA.
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1 lepenaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 386).

2 Koraa nosasutca Beb-uHTepdelic ocumnnorpada, Boibepute BKNaAKY
BoccraHoBNEeHuMe.

3 Ha cTpaHuLe BOCCTaHOB/IEHWA BbIMONHNUTE CleaytoliMe AenNCcTBuUS.
HaxmuTe kHonKy 0630p....

b B gnanoroBom okHe Bbibopa daina yKaxkuTe Gpaiin Ana BOCCTaHOBAEHMA U
HaXXMWUTe KHOMKY OTKPbITb.

¢ Tpwu BbI30BE NPOM3BOJIbHBIX GanI0B AAaHHbIX OCUMANONPaMMbl BbibepuTe onumio
Recall to Arb Data Column.

d Mpu BoccTaHoBAEHWM BaliNIOB AaHHBIX ONOPHbIX CUTHAN0B BbibepuTe
pacnonoxeHne K onopHomy curHany.

M. KEYSIGHT MSO-X 3104T Oscilloscope e

TECHNOLOGIES  Serial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN (2]

Recall Instrument Files
Recall

Select Recall to recall previously saved files to your instrument.
Filename

| Jc\Tempweb interface\scope.csv Browse

Recall to Arb Data Column

1

Recall

Support Products Keysight

e Haxmute KHonKy BocctaHoBNAeHMe.
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MonyyeHne nsobparkeHus

YT06bl COXPaHUTL (MM pacneyaTaTb) CHUMOK 3KpaHa ocuunaorpada yepes
Beb-MHTEpENC, BbIMOAHUTE Caeaytolme AeNCTBUA.

1 TlepenaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Adoctyn K

Beb-nHTepdericy" Ha cTpaHuLe 386).

2 Korga nossuTcs Beb-uHTepdeiic ocumanorpada, Bbibepute Brkaaaky NonyyeHue

M306parKeHUA. Yepes HECKO/IbKO CEKYH/, NOABKUTCSA M30bparkeHue sKpaHa
ocuunnorpada.

[NA MHBEPTMPOBAHMA LBETOB KOOPAMHATHOMN CETKM MOXKHO YCTaHOBUTb GIAsKOK
M3meHUTb LBeT poHa HAa NPUrOAHDINM K BbIBOAY Ha NeyvaTb.

HaxkmnTe KHonKky O6HOBUTb U306parkeHue, YTOObI MONYUYNTb OOHOBEHHbIN CHUMOK
aKpaHa.

LLlenkHnTe n306parkeHne NpaBoit KHOMKOM MbIlWK U BbibepuTe NyHKT COXpPaHUTb
nsobparkeHue Kak.... (M1 MNeyatb nsobparkeHums...).

YKaxnTe MecTo, Kyaa cnefyeTt coxpaHuTb Gainn M306paskeHns, N HaXKMUTE
CoxpaHuThb.

OYHKUMU naeHTUOUKaLMM

396

DOYHKUMM naeHTUdUKaLMM Beb-uHTepdeca NCNob3yeTCs A1 MOUCKA HYMKHbIX
MHCTPYMEHTOB cpeayn 060pya0BaHMA CTONKM.

1 TMepeiaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K

Beb-nHTEpdelicy" Ha cTpaHuLe 386).

2 Korpaa nosasuTcA CTapToOBas CTpaHMLUa Beb-nHTepdeica ocumnnorpada, yctaHosuTe

bnaxkoK BKAOUUTL MAEHTUPUKATOP onpeaeneHUs MLEBOI NaHenun.
Ha skpaHe ocumnnorpada NoABUTCA AMANOroBOE OKHO COCTOAHMA «OnpeaeneHne».

YTo6bl NPOAOMKMUTb, MOKHO CHATb GAAKOK BKAOUNTD MaeHTUGUKaTOP
onpeaeneHus MMLEBOM NaHeNU UV 3aKPbITb AMaN0roBOe OKHO Ha ocuuanorpade.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3Kcn/yaTaumm
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‘W KEYSIGHT MSO-X 3104T Oscilloscope o

TECHNOLOGIES  gerial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN 2]

| Connected to MSO-X 3104T Oscilloscope lXI
at IP address 141.121.230.113

PyHKUMSA naeHTUdUKaLmMmn

]

= .F—I

1 Enable front panel identification indicator

CpeacrtBa M3mepeHus

Ha ctpaHuue "CpeacTtsa namepenma" B pamkax Beb-mHTepdeinca MoXKHO BbIMOAHATb
cneayoume AencTBumS.

¢ [IpOCMaTpMBaTh CMMCOK YCTaHOB/IEHHbIX MOAYEN.
e [IpocmaTpuBaTh BEPCUM MUKPOMPOTPaMM.
e YcTaHaBAMBaTL dal/ibl OBHOBAEHUSA MUKPOMPOrpamm.

¢ [pocmaTtpumBaTb COCTOAHUE KaMBPOBKM.

Noaxoasiee AeiCTBUE MOKHO BbIOPaTh B PACKPbIBAIOLLEMCA MEHIO.
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M‘ KEYSIGHT MSO-X 3104T Oscilloscope e

TECHNOLOGIES  gerial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Configure LAN (2]

Instrument Utilities

Installed Options

Firmware Version

Calibration Status
™

License Description Installed
MSO MSO Yes
MEMUP Acq Memory 4M Yes

YCTaHOBKa naponA

Mpu NofKAYEeHUN ocumanorpada K IOKaNbHO CETU PEKOMEHAYETCA 3a4aTb Napoib.
3T0 NO3BOAWT 3aLLMTUTL NPUBOP OT HECAHKLMOHWPOBAHHOIO YA3aNeHHOro A0CTyNa
yepes BeO-MHTEpPdENC 1 NPesoTBPaTUTb M3MEHEHME Ero HacTpoeK. Mpn 3Tom
yZaneHHble N0ab30BaTeNN, He 3HatoLWme Napond, byayT MMeTb BO3SMOXKHOCTb
NPOCMaTPMBaThb CTapPTOBYIO CTPAHULY, NPOBEPATL CETEBOE COCTOAHMWE W BbIMOAHATL PAL,
APYrux AencTBUM, OAHAKO OHW HE CMOTYT M3MEHWTb HAaCTPOMKKM ocumanorpada.

YT06bI 334aTb NaPOb, BbINOJHUTE CAeaytolme AeUCTBUA.

1 NepenauTte K BeG-nHTEpdEicy ocumnnorpada (cm. pasgen “Loctyn K
Beb-nHTepdeiicy" Ha cTpaHmLe 386).

2 Koraa nosasutca Beb-uHTepdelic ocumniorpada, Bbibepmute 3HAYOK LLIECTEPEHKM B
BEPXHEM NPABOM Yray Be6-CTpaHUUbI.

Haxkmute kHoMKy Ucnonb3oBaTb Naposb.

4 Bseaute naposib B nosie HoBbll Naponb. Beeaute naposb elle pas B nose
MoaTteepanTb Naponb. HaxmuTte KHOMKy Mcnonb3oBaTb Naposb.
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M. KEYSIGHT MSO-X 3104T Oscilloscope e

TECHNOLOGIES  Serial number: MY53520044

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN 2]

Password Options > Enable Password

This will Enable password checking for all operations that can medify the instrument's state. In order to enable the password, you must supply a new
password.

New Password

LLIIEL YL
Beon
Confirm password napona

Support Products Keysight

Ecnun ana Beb-nHTepdelica 3aaaH Naposb, BO3/e 3HaUYKa LECTEPEHKM B BEPXHEM
NpaBoM yr/y CTPaHMULUblI NOABMTCA KHOMKa Bbixog, 1av Bxog, .

N3meHeHWe nnm  BbiNOAHWUTE OAHO M3 CAEAYIOWNX AeNCTBUI:
OTRAIOYEHNE ¢ HaymuTe 3HAUOK LWECTEPEHKM B BEPXHEM NPABOM Y1y BeB-CTpaHULbl. Ha cTpaHuLe
napons HACTPOWKM Napoas HaskMUTe KHoMKy U3meHUTb naponb v OTKAOUYUTD NAPOb.

e Eule ogHMM CnocoBOM OTK/IIOUYEHMS Naposia ABASETCA COPOC HAaCTPOEK SI0KaIbHOM
cetTn y ocumnnorpada. na atoro BbibepuTe BKNaAKy HacTpoika JIBC, 3aTem
PacwupeHHble napameTpbl 1 Co6poc LAN.

e [lna cbpoca HacTpoek LAN ocumnnorpada MOXKHO TaK¥Ke MCNoIb30BaTb KHOMKM Ha
nmueson naHenn ocumnnorpada: Haxkmute [Utility] (Yruautol) > Beoa/sbisog >
C6poc LAN.
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24 ONOpHbIN CUTHAN

TexHUYecKkue xapaktepuctmku / 401

KaTeropusa usmepenus / 401

BHewHue ycnosusa / 403

MpobHWMKM 1 Nnpucnocobnexus / 404

3arpysKa MLEH3UIN M NPOCMOTP UHPOPMaLMKM 0 AnueH3usax / 405
O6HosneHna ana NO n mukponporpamm / 408

dopmaT ABOMYHbIX AaHHbIX (.bin) / 408

®ainbl CSV m ASCII XY / 415

OduumanbHoe ysegomneHue / 417

MapK1poOBKa NpoAyKTa U HopMmaTusHas nHbopmaums / 419

TexHun4yecKkmne XadPaKTEPUCTURN

MonHble M aKTyasbHble CBEAEHUS O TEXHUYECKUX XapaKTepUCTHKax ocumanorpada
InfiniiVision cm. B cneumduKkaumax K ycTporncTay. [ns 3arpy3ku cneyudukaLmm nocetmuTe
Beb-cTpaHuLy no agpecy: www.keysight.com/find/3000TX-Series

KaTeropua namepeHua

e “KaTteropusa nsmepenus ocumanorpada” Ha ctpanuue 401
e “OnpeneneHusa Kateropuun namepeHua" Ha ctpaHuue 402

¢ “MaKcmanbHoe BXoAgHOe HanpsxKeHue" Ha cTpaHuue 403

KaTeropua nsmepeHus ocumunnorpada

Ocumnnorpadsl InfiniiVision He npeaHasHayeHbl AN namepeHuin kateropun i, Ll van V.

KEYSIGHT

TECHNOLOGIES
401
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24  OnopHbIit curHan

OCTOPOXHO

[aHHbli1 npubop cnegyeT MCNONb30BaTh TO/IbKO A4 U3MEPEHUit B pamKax
YKa3aHHOW KaTeropuu usmepeHui (He npegHasHaueH ana Kateropwmii ll, 1, 1V).
He ponyckalotca AMHaMUYecKue neperpysku No HanpaXKeHuto.

Oﬂpeﬂ,eﬂeHMﬂ KaTeropnn namepeHma

402

KaTeropusa namepenusa «He paccuut. Ha KaT. Il, IIl, IV» npeaHasHayeHa 4ns usmMepeHunin 8
Lensx, He NOAKMOYEHHbIX K 31eKTPOCETU Hanpamyto. Mpumepamm MoryT CAYKUTb
N3MepPEHMA Lenel, He ABNAIOLLMXCA OTBETBNEHUAMM SNEKTPOCETH, a TaKKe 0CobbIM
06pa3oMm 3allMLLEHHbIX (BHYTPEHHMX) NapanienbHblx uenei. B cnyyae nocneaHmnx
MHTEHCMBHOCTb KPAaTKOBPEMEHHbIX Harpy30K HEMOCTOAHHA M 33 CYET 3TOro
NoNb30BaTE/IO CTAHOBUTCA M3BECTHA CTEMEHb YCTOMYMBOCTM 0BOPYA0BAHNA K CKaYKam
HanpAXKeHus.

K n3amepeHuam KaTteropmu |l OTHOCATCA M3MePeHUA, NPOBOAMMbIE B NEKTPUYECKMX
Lenax, Hanpamyto NOAKMOYEHHbIX K HU3KOBOIbTHOMY 060pyA0BaHMto. MNprumepamm
CNYKaT M3MepeHus Lenei 6bIToBbIX NPMBOPOB, NOPTATUBHBLIX MHCTPYMEHTOB M
aHan0rMyHoro obopyaoBaHmA.

K namepeHunam kateropum lll oTHOCATCA M3MepPEHNA, MPOBOAMMbIE B SNEKTPUYECKMX
cucTemax 3gaHui. Mpumepamm cay»KaT M3MepeHna B LLenax pacnpeaenmtenbHbIX
LMTOB, NPEAOXPAHUTENEN, INEKTPONPOBOAKM, U, B TOM YnCie, Kabenel, COOPHbIX WWH,
COeAMHUTENBHBIX KOPOBOK, BbIK/OYATENEN, CETEBLIX PO3ETOK CTALlMOHAPHOMO
060py0BaHMA, @ TaKKE NPOMBbILLIEHHOTO M MHOTO PoAa 060pyA0BaHMSA, HANpPUMep,
OBUraTenen ¢ HepasbeMHbIM COeMHEHNEM CO CTALLMOHAPHOM YCTaHOBKOM.

K M3amepeHusam Kateropmm IV oTHOCATCA M3MePEHUs, MPOBOAMMbIE B LLEMAX MCTOYHMKA
NMUTaHUA HU3KOBOILTHOTO 06OPYA0BaHMA. [IPUMEPAMM CYIKAT INEKTPOCUETUNKN U
N3MepPEeHMA B LIENAX NePBUYHbIX MPUOOPOB 3aLMTLI OT CBEPXTOKOB M YCTPOWCTB
Ny/bCaLMOHHOTO KOHTPOS.
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MaKcnumanbHOe BXo4Hoe HanpAaxeHne

A MNpenenbHoe BXOAHOE HanpsaXKeHUe Ha aHa/IoOFOBOM BXOAe
135 B (cpeaHeKkBagpaTUYHOE 3HAaYEHMUE)

50 OM Ha BxoZe: cpefHeKBaApaTUYeCcKMxX B - 3aliMTa Ha BXOAE, YCTaHOBAEHHasn
ana pexknuma 50 Om. Mpu 06HapyREHUN HANPANKEHWUA, NPEBbILLIAIOLWErO

5 cpegHeKkBagpaTMueckmx B, KaHan ¢ Harpyskoi B 50 Om 6yaeT oTkaodeH. OgHako
B 3aBMCMMOCTM OT BPEMEHHOW KOHCTaHTbI CUTHa/Ia BO3MOMHbI MOBPEXKAeHUA Ha
BXOAax. 3aluTa Ha Bxoae AnA pexnma 50 Om paboTaeT, TONbKO Koraa Ha
ocuunnorpad nogaeTcs nuTaHue.

Mpwn n3mepeHnin Hanps»keHui cebiwe 30 B ncnonb3yiite NPOBHUK € gennTenem
10:1.

A MpeaenbHoe HanpaXKeHWe Ha BXO4e LMPPOBOro KaHana

+40 B nuKkosoe

BHelHWe ycnoBuA

OKpyKatoLan Mcnonb3oBaTh TOIbKO BHYTPU NOMELLEHUSA.
cpepa
TemnepaTtypa Pabouasn: o1 0 °C go +55 °C, Hepabouasn: ot -30 °C go +70 °C
OKpYyrKatoLwemn
cpeabl
BnaxHoCTb Pabouan: oTHOCMTeNbHasA BAaXKHOCTb OoT 50 % 10 95 % npu 40 °C B TeyeHue
5 gHen.
Hepaboyas: oTHocuTenbHas BnaxHocTb 90 % npu 65 °C B TeueHue 24 u.
BbicoTa Hag, Makc. paboyas BbicoTa Hag, ypoBHem mops: 3000 m (9842 ¢yToB)
YPOBHEM MOpPA
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Kateropwmsa [JaHHbIN NPoAYKT NpUcnocobieH ana NMTaHuA OT CETU, COOTBETCTBYHOLLEN
nepeHanpsXeH | BTOPOW KaTeropuu nepeHanpsKeHus, YTo XxapaKTepHo Ans 060pyaoBaHus,
ns NOAKNOYAEMOTO C MOMOLLBIO Kabens U LWTencenbHON BUNKM.

CreneHb Oonyctima akcnnyaTayma ocuunnorpados InfiniiVision 3000T cepun X B
3arpAsHeHnn OKPY)KaIoLLMX Cpefiax co CTeneHbto 3arpasHeHus 2 (uam 1),

Onpegenexua CTeneHb 3arpasHeHuns 1. OTCyTCTBME 3arpA3HEHUA AN HAIMYME TOSIbKO
cTeneHu CNyYalHbIX CYXWX, HENPOBOAALLMX 3arpAsHeHnin. Ha paboty npmubopa
3arpAsHeHun TaKue 3arpA3HeHnA He BANAIOT. lpumep: YncTasa KoMHaTa uan opucHoe

nomelLLLeHNe C KOHTPOAUpPYyeMOI aTmocdepoir.

CTeneHb 3arpsasHeHns 2. Kak Npasunao, BO3HUKHOBEHWE TObKO C/yYaiHbIX
CYXMX, HENPOBOAALLMX 3arpsAsHEHUI. M3pesika MOXKET BO3HUKATb
BpPeMeHHas NPOBOAUMOCTb, Bbi3biIBaeMas KOHAEHCALMEN 3arpA3HEHUN.
Mpumep: 06bl4HaA cpeda BHYTPU NOMELLEHUS.

CTeneHb 3arpsasHeHunn 3. BO3HWMKHOBEHWE NPOBOAALLMX UAUN CYXUX
HENpPOBOAALLMX 3arPA3HEHNIA, CTAHOBALLMUXCA NPOBOAMMbIMU U3-3a
OUAAEMON KOHAEeHCcauun. Mpumep: 3aKpbiTan BHELHAS cpeaa.

MPOBOHUKM 1 npucnocobneHms

CrnnCcoK NPoBHMKOB M NpUCNocobaeHnn, COBMECTUMbIX ¢ ocumunnorpadamm 3000T cepum
X cm. B cneundmrKaumm Ha Beb-cTpaHumLe No agpecy:
www.keysight.com/find/3000TX-Series

NHTepdeinnc  MHTepdelic aBToonpeaeneHna COBMECTUM CO MHOTMMM OZHOCTOPOHHUMM aKTUBHbIMM,
asToonpegeneHn  anddepeHUManbHbIMM M TOKOBbIMU MPOBHMKamm Keysight. AKTUBHbIM NPOBHMKAM, He
ANpobHMKa  MMeWMM cOBCTBEHHbIX BHELIHMX MCTOYHMKOB NUTAHMA, HEOBX0AMMa MOLLLHAA
noAnuTKa oT UHTepdelica aBToonpeaeneHmsa NPobHMKa.

Mpw notpebneHnmn Yepes MHTepdeinc aBToonpeaeneHmsa NPoHHUKa CAMLWKOM 60bLIOrO
KO/IMYeCcTBa 3HEPTUM Ha Aucniee 0TobpasuTea coobuleHne o6 ownbke. Toraa ans
nepeHacTponKku nHTepoelica notTpebyeTca HeMeaNEHHO OTKHOUYNTL BCE MPOBOHUKM, a
3aTeM MOAKIYNTL TONbKO AOMYCTUMOE MX KOJIMYECTBO.

Cm. Takke  [ononHuTenbHble CBeAeHMA 0 NPOBHMKaxX 1 NPUCNOCOBAEHUAX CM. Ha Beb-caiTe
www.keysight.com:
¢ PykoBoAcCTBO No Bbi6Opy NPo6HMKOB M npucnocobneHmnii (5989-6162EN)

e CrnpaBOYHbIM IMCTOK TEXHUYECKMNX AaHHbIX A4/19 PYKOBOACTBA MO BbI6GOPY NPOBHUKOB
n npucrnocobnexnin ocumnnorpada InfiniiVision (5968-8153EN)
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e HbopMaumtio 0 COBMECTUMOCTH, PYKOBO/CTBA, 3aMeUYaHA Mo NPUMEHEH MO,
cneundurKaumm, pyKoBoacTea no Boibopy, mogenn SPICE n apyryto nHdopmalmio o
NpPobHUKax ocuMAnorpadoB MOXKHO HalTK B LleHTpe pecypcoB no NnpobHMKam Ha
Beb-cTpaHuue www.keysight.com/find/PRC

3arpysKa IMLEH3UM N NPOCMOTP MHGOPMAUMM O NNLEH3INAX

daitnbl AnueH3un 3arpyatotca ¢ USB-Hakonutes ¢ NomolLLbio aucnetyepa daitnos
(cm. “OucneTyep dainos" Ha cTpaHuLe 369).

NHpopmaLmMa o nnMLeH3nn oTobparkaeTca BMeCTe ¢ Apyron MHpopmaumein
ocuunnorpada (cm. “OtobparkeHne ceegeHnin 06 ocumnnorpade” Ha ctpaHuue 381).

[na nonyvyeHns ONOAHUTENbHOM MHOOPMALLMUK O IULLEH3UAX U APYTUX AOCTYMHbIX
MOZYNAX ocumanorpada cm.:

e “JlocTynHble NLEH3MpPOBaHHblE Moaynn" Ha cTpaHuue 405

e “Nlpyrve poctynHble moaynu" Ha ctpaHuue 407

e “MopgepHusaumsa ocumnnorpada ao yposHa MSO" Ha cTpaHuue 407

[locTynHble NNMLEH3MPOBAHHbIE MOAYAN

Cneaytouime NMUEH3MPOBaHHbIE MOAYIM MOMKHO SIETKO YCTaHOBWUTL O3 Bo3BpaTa
ocumnnorpada B cepBMCHbIN LEeHTP. MoapobHblie cBeaeHMs CM. B BroeTeHe
TEXHWUYECKMX AaHHbIX.

Tabnuua 5 [loCTynHble NMLEH3UPOBAHHbIE MOAYM

NnuueHsua OnucaHue O6HoBNEHME HOMEpPa MOoAEeNN,
npumevaHma

AERO MNocnepoBatenbHbIN 3anyck U aHanus MIL-STD-1553 n [ns 3aKa3a Ucnonb3yinTe Kog
ARINC 429. DSOX3AERO.

AUDIO 3anycK 1 aHa/1M3 3BYKOBbIX CUTHA/I0B NocneaoBaTesbHbIX | [l1A 3aKasa UCNob3ynTe Koz,
WKH (12S). DSOX3AUDIO.

AUTO 3anyck 1 aHaan3 CUrHanoB NOCNeA0BaTENbHbIX WWUH [na 3aKasa ncnonb3ynTe Kog,
aBTOMOb6UNbHOM 3neKTpoHUKK (CAN, LIN). DSOXT3AUTO.

CANFD 3anycK 1 aHanM3 CUrHaN0B NOC/AeA0BaTEIbHbIX LWWH [na 3aKasa ncnonb3yinTe Kog,
aBTOMObHUNbHOM 3neKTpoHUKK (CAN, LIN). DSOXT3AUTO.
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Tabnuua 5 [locTynHble ANLEH3MPOBaAHHbIE MOAYAM (NPOAONKEHME)

JlnueHsua OnucaHue O6HOB/NEeHMEe HOMEpPA MOAENH,
npumevaHusa
COMP 3anycK 1 aHaan3 CMrHanoB NOCNeA0BaTebHbIX WWUH [na 3aKasa ncnonb3yinTe Kog,
KomnbloTepos (RS232/422/485/UART). DSOX3COMP.

ObecneynBaeT BO3MOMXKHOCTU 3aMycKa U AEKOAMPOBAHUA
MHormx npotokonos UART (yHMBEpCanbHblIi
ACMHXPOHHbIM NpuemonepesaTymk), B Tom yncne RS232
(pekomeHA0BaHHbIN cTaHAapPT 232).

CXPI MNocnegoBaTtenbHbIN 3anyck U aHanms no CXPI 3aKkaxute DSOXT3CXPI.
(nepndepuitHbIi HTepdENC TaKTOBOroO paclLuMpeHUs).

EMBD BCTpoeHHbIN 3anycK U aHau3 cUrHanos [na 3aka3a ncnonb3yinTe Kog,
nocnegosatenbHbIX WuH (12C, SPI). DSOX3EMBD.
FLEX 3anyck u aHanus FlexRay. [ns 3aKka3a ucnonbayite kog DSOX3FLEX.
FRA AHaNM3 YaCTOTHOM XapaKTEPUCTUKM. 3akaxute DSOXT3FRA.
MASK McnbiTaHMe Ha orpaHUYeHne No macke [ns 3aKa3a ucnonb3ayinTe Kog
DSOX3MASK.

MNo3Bonset co3gaBaTb MacCKy U UCNbITbIBaTb CUrHA/1bl Ha
npegmeT COOTBETCTBUA 3TOM macke.

memMax MogaepHU3aLma namaTu. [lns 3aKasa MCnonb3yiiTe Kog,

[leMoHCTpUpyeT NonHyto my6uHY namaTi (4 meraTouku DSOX3MEMUP.

npu YepefoBaHuK).

MSO Ocumnnorpad cmewaHHbIX curHanos (MSO). [na 3aKasa ncnonb3ynTe Kog,
MogepHusauna DSO go yposHa MSO. DSOXT3MSO.
[obasneHune 16 umdpoBbix KaHanos. Mpu sTom He C nnueH3uneit MSO noctasnsaeTca
TpebyeTcs ycTaHaBAMBATb AOMONHUTENbHOE KOMMAEKT Kabena unudpposoro npobHMKa.
obopypoBaHue.

NFC 3anycK No paAnoYacToTHOM CBA3M BAUNKHErO AencTBuA 3akaxute DSOXT3NFC.
(NFC).

NRZ 3anyck no Manchester/NRZ (6e3 Bo3Bpata K Hy/0) 1 3akaxkmte DSOX3NRZ.
aHanus.

406 Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCMAyaTaLmm



OnopHbIl curHan 24

Tabnuua 5 [locTynHble ANLEH3MPOBaAHHbIE MOAYAM (NPOAONKEHME)

NuueHsua OnucaHue O6HOB/NEeHMEe HOMEpPA MOAENH,
npumevaHusa
PWR M3mepeHune 1 aHanm3 MOLLHOCTU. [na 3akasa ncnonbayite kog DSOX3PWR.
Pykosodcmeo o skcnayamayuu
npunoXHeHUA 0715 UsmepeHUs MouHocCmu
PWR MOXHO 3arpy3uTtb Ha Beb-caiTe
www.keysight.com/find/3000TX-Series-m
anual nan HalTM Ha KOMMAKT-AMUCKe C
OOKYMEHTaumen.
SENSOR 3anyck u aHanu3 SENT (Mepeaaya nony6aiiToB 04HOIO [na 3aka3a ncnonb3yinTe Kog,
¢bpoHTa). DSOXT3SENSOR.
USBPD MocneposaTenbHbIN 3anyck no USB PD (nogaya nutaHus 3akaxute DSOXT3UPD.
1 AeKkoamposaHue.
VID PaclumpeHHbIl 3anycK M aHanus3 BugeocurHana. [ns 3akasa ucnonb3yiite kog DSOX3VID.
WAVEGEN [eHepaTOp curHanos. [ns 3aKasa MCnonb3yiTe Koa,
DSOX3WAVEGEN.

[pyrne ooCTynHblIe MOAY/N

Tabnuua 6 Mogynb KanubpoBKM

Moaynb

A6)J

Kanunbposka cornacHo ctaHgapty ANSI 2540

MoaepHu3aums ocumnnorpada ao yposHa MSO

[ns akTMBM3aLMKM LMdPOBbIX KaHAN0B ocumanorpada, KoTopbii He Bbin MepBOHaYaIbHO
3aKas3aH B Ka4yecTBe ocumanorpada CMeLlaHHbIX curHanos (MSQ), MOKHO yCTaHOBUTL

COOTBETCTBYIOLLYO nLeH3M0. Ocumnnorpad CMELAaHHbIX CUTHANOB UMEET aHaloroBble
KaHa/bl 1 16 KOPPENUPOBAHHBIX MO BPEMEHW LMDPOBbIX KAHANOB A1 CUHXPOHM3aLUMK.

[ns nonyyeHus ceefeHnin 06 06HOBAEHWUM ocumanorpada nyTem AULEH3UPOBAHMSA
obpaTuTech K MeCTHOMY NpeacTaBuTeNto KomnaHum Keysight Technologies uam
noceTute Beb-cTpaHuLy no agpecy www.keysight.com/find/3000TX-Series.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 407


http://www.keysight.com/find/3000TX-Series-manual
http://www.keysight.com/find/3000TX-Series-manual
http://www.keysight.com/find/3000TX-Series

24  OnopHbIit curHan

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 MUKPONPOrPamme 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 369). MOXKHO TaK»Ke BOCMNO/1b30BaTHCA
CTpaHuWLEel cpeacTs namepeHuns seb-uHTepdelica ocumanorpada (cm. pasgen
“CpeacTBa nsmepeHusa" Ha ctpaHuue 397).

dopmaT ABOUYHbIX AaHHbIX (.bin)

[aHHble B

dopmaTe BIN —
CEermeHTUPOBaHH

408

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 gsonyHoro danna" Ha cTpanHuue 409).

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)

e [laHHble CUrHaNa MaTemaTHUYeCcKon GyHKUMM (BCe CErMEHTbI)

Ecnu coxpaHAoTCa He BCe CErMEHTbI, TO YMCA0 CUTHAN0B PABHO YMCAY aKTUBHbIX
KaHanoB (BK/0YanA MaTeMaTUYECKMI U LMGPOBOI, He Boee YeM C CEMbIO CUTHaNaMM
0018 Kaxkaoro unédposoro moayns). Mpu coxpaHeHUM BCEX CErMEHTOB YMCI0 CUTHAN0B

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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410

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 (0 =HensBecTHO.

e 1 =HopMasbHbIN.

e 2 = 06HapyKeHue NUKOB.

® 3 =ycpeaHEHHbIN.

e 4 =He ucnonb3yetca B ocumanorpadax InfiniiVision.
e 5 =He ucnonbayetca B ocuuanorpadax InfiniiVision.

® 6 =/I0rMYECKUN.

Yucno bydepos | 32-6uUTHOE Leoe, 03HaYatoWwee Yncno bydpepos cUrHanoB, HEOOXOAMMbIX

CUrHanoB O/1A NPOYTEHUA AAHHbIX.

Toukn 32-6UTHOE Uenoe, 03HavaloLLee YNCNO0 TOYEK CUTHAMA B AaHHbIX.

CyeTumk 32-6UTHOE Lenoe, 0O3HaYaLWEEe YNC/I0 UMIMY/IbCOB 3a YYETHbIN Nepuog, B
3anucK cUrHana, co3JaHHOM Npu UCNONb30BAHUM TAKOTO pexmnma cbopa
[OaHHbIX, KaK "YcpegHeHue". Hanpumep, npu ycpeaHeHum Yncno
MMMY/NIbCOB PABHOE YEeTbIpemM 03HAYaEeT, YTO B 3aNMCK CUrHANA KaxKaan ero
TOYKa ycpegHeHa Kak MUHUMYM YeTbipe pasa. 1o ymonyaHuto sto
3HavyeHue — 0.

[nanasoH A 32-6UTHOe NnaBatoLLee YMCI0, O3HaYatoLLee A/UTeNIbHOCTb

oTobparkeHus X

oTo6paXKaemoro curHana no ocu X. [lns cMrHanos BpeMeHHbIX MHTEPBasIoB
3TO A/NNTENBHOCTb MPOXOXAEHMA CUrHaNa no akpaHy. Ecim ero 3HadeHne
pPaBHO HY/IO, TO A@HHbIX HE MONYYEHO.

Hauano
oTobparkeHus X

64-6UTHOE ABOIMHOE YMC/I0, ABNAIOLLEECA 3HaYeHNnem ocu X C 1IeBOro Kpas
3KpaHa. [N CMrHanoB BpeMeHHbIX MHTEPBA/IOB 3TO Bpems Hadasa
oTobpakeHus. ITO 3HaYEeHNe PacCMaTPUBAETCA KaK 64-6UTHOE YnCIo
[OBOMHOM TOYHOCTM C NaaBatoLLel 3anaToi. Ecim ero 3HaueHue paBHO
HY/10, TO AA@HHbIX HE MOAYYEHO.

MpupaweHne X

64-6UTHOE ABOMHOE YNC/I0, O3HAYAIOLWEE BPEMEHHOW MHTEPBA MEXAY
TOYKaMM AaHHbIX Ha ocu X. [InA CUrHAaNoB BPEMEHHbIX MHTEPBaNoB 3TO
OJIMTEIbHOCTb MHTEpBana mexay Toukamu. Eciv ero sHaueHue paBHO
HY/I0, TO AAHHbIX HE MOYYEHO.
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Hauano X

64-6UTHOE 4BOIMHOE YMCO, ABNAIOLWEECA 3HAYEHNEM NEPBOMN TOUKM B
3anucK faHHbIX o ocv X. [lnA CUrHa0B BPEMEHHbIX MHTEPBaNOB 3TO
BpemMs 0TobpakeHnsa nepBoi TOUKM. ITO 3HAUYEHME PacCMaTPUBAETCA KaK
64-6UTHOE YMCNO ABOWMHOM TOYHOCTM C NAaBatoLel 3ansaToi. Ecam ero
3HaYeHWe PaBHO HY/O, TO AAHHbIX HE MOYYEHO.

EanHuubl X

32-6UTHOE Uenoe, onpegensatowee eaMHULbI USMEPEHUA 3HAUYEHUI
NONYyYEeHHbIX JAHHbIX MO ocK X.

e (0 =HenssecTHo.
® 1 =BONbTbI.

® 2 =CeKyHAbl.

® 3 =n0CTOAHHbIE.
e 4 =amnepbl.

e 5=nb.

e 6=u.

EomMHuubl Y

32-6uTHOE LLenoe, onpeaenstollee eaUHNULLBI U3SMePEeHUA 3HAUYEeHNI
NOJlyYEHHbIX AaHHbIX N0 ocK Y. BO3MOXHble 3HaYeHUA COOTBETCTBYHOT
YKa3aHHbIM Bbllwe ana ocu X.

JaTta

16-6aliToBbIN Habop cumBonos; B ocumanorpadax InfiniiVision He
3anonHsAeTcA.

Bpems

16-6aiToBbIN Habop cumBonos; B ocuuanorpadax InfiniiVision He
3anonHsaeTcs.

MNaket

24-6aiiToBbI HABOP CMMBOOB, NPeACTaBAAOWMI cObO Homep moaenu
M CEpPUIHbIA HoMep ocumanorpada B popmare:
NeMOZE/IN:CEPUMHbINNe.

MeTKa curHana

16-6ai1TOBbIM HABOP CMMBOJ/IOB, COAEPKALLNIN MPUCBOEHHYIO KaHany
METKY.

BpemeHHble
METKM

64-6UTHOE ABOMHOE YMCO, UCMONb3YEMOE TOILKO NPU COXPaHEeHNU
HECKO/IbKMX CErMeHTOB (TpebyeTca MoayNb CErMEHTUPOBAHHOM NAMATK).
370 Bpems (B CEKYHAAX) C MOMEHTa NepBOro 3anycka.

YKasartenb
cermeHTa

32-6uTHOE uenoe 6e3 3HakKa. MNpeacrasnset coboit Homep CermeHTa.
Mcnonb3yeTca TONbKO MPU COXPaHEHWUM HECKOIbKMX CETMEHTOB.
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3aronoBoK  CurHas MOXeT CoAepKaTb HECKOIbKO HabopOoB AaHHbIX. Y Kaa0ro Habopa AaHHbIX
[OaHHbIX CUFHana  curHana byaeT cBoW 3aroNoBoK. B 3aronoBKke Habopa AaHHbIX COAEPHKATCA CBEAEHNA O
Habope AaHHbIX CUrHana. DTOT 3aro/I0BOK COXPAHAETCA HENOCPEACTBEHHO Nepes,
HabopoM AaHHbIX.

Pasmep 32-6UTHOE Lenoe, 03HavatoLLee pasmep 3aroN0BKa AaHHbIX CUTHaNa.
3arosioBKa

JaHHbIX

curHana

Tun 6ydepa 16-6UTHOE KOPOTKOE Uncio, 0603HaUatoLLee TUN AaHHbIX CUrHana,

COXpaHeHHbIX B AaHHOM ¢aiine.

e (= HeusBecTHble AaHHbIe.

e 1 =HopMmasbHble 32-6UTHble NNaBaloLLMe AaHHbIE.

® 2 = MaKCcMMaslbHOE KONIMYECTBO NIaBaOWMX AAHHbIX.
® 3 = MWHUMaNbHOE KO/IMYECTBO NAABaAOLLUMNX AAHHBbIX.
e 4 =He ucnonbayetca B ocumanorpadax InfiniiVision.
e 5 =He ucnonb3ayetca B ocumanorpadax InfiniiVision.

® 6 =uMdpoBble 8-6UTHbIE 3HAKOBbIE AaHHbIe (419 UMPPOBbIX KaHaNoB).

BaliTbl Ha TOUKY | 16-6UTHOE KOPOTKOE YMCNO, O3HAYAOLLEE YMCNO HANTOB HA TOYKY AAHHbIX.

Pasmep bydepa |32-6uTHOE LEenoe, 03HaYatloLee pasmep bydepa, Heobxoaumblit aas
yOEepXKaHMA TOYeK AaHHbIX.

|_|pl/ll\/\€p nporpammsl gna 4HTeHMA ABONYHbIX AdHHbIX

Obpa3seL, Nporpammbl A1 YTEHUS ABOUYHbIX AaHHbIX MOXHO HalTK, Habpas B
Beb6-bpaysepe agpec www.keysight.com/find/3000TX-Series-examples v Bbibpas
"O6paseL, Nporpammbl A8 YTEHMA ABOUYHbIX AaHHbIX".

Mpumepbl ABONYHbIX GaiinoB

C6op gaHHbIX  Ha nprBeaeHHOM HUXKe PUCYHKe MOoKasaH ABOWYHbIA dalin ogHoro umKknaa cbopa ¢
HECKO/MIbKMX  [aHHbIMMW HECKONIbKMX KaHa0B.
aHaNoroBbIX
KaHa/N0B 3a 0AWNH
UMKA
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C6op paHHbIX
BCEX Moaynen
NIOTUYECKUX
KaHa/N0B 33 0AWNH
LMKA
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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

414

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 darinos CSV n ASCII XY" Ha cTpaHumue 416

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 M MaKCcMMasbHoe 3HauyeHuA B dpainax CSV" Ha cTpaHuue 416

24

415
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416

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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OdunumanbHoe yBegomneHme

Tabnuua 7 CropoHHee MO

MporpammHoe
obecneueHune

OnucaHue U uHbopmauua 06 aBTOpCKUX NpaBax

OnopHbIl curHan 24

ﬂuueuauﬂl

No 7-zip

Copyright (C) 1999-2016, Uropb Masnos

GNU LGPL +
orpaHuyeHune unRAR

Bubnnotekm Boost

Copyright © 2008, Beman Dawes, Rene Rivera

JInueHsuna Boost

Libraries (BSL-1.0)
Bubnunoteka CUPS Bubnnotekn CUPS n CUPS Imaging paspaboTtaHbl Koprnopauuei CTaHaapTHas
Apple Inc. M AMLEH3MPOBaHbI B COOTBETCTBUM C NOJIOKEHUAMM obecTBeHHan

CTaHaapTHOW obwecTBeHHOM nueH3nn GNU Ha 61ubanoTekn
(«LGPL») Bepcum 2.

Copyright 2007-2016, Agilent Technologies, Inc.

nnueHsna GNU Ha
6ubnunotekm («LGPL»)
Bepcum 2.

dopmat HDF5

dopmat HDF5 paspabotaH rpynnoit The HDF Group m
HauMoHaNbHbIM LLEHTPOM NPUKNAAHBIX NPOrpaMm A/1A
CynepKoOMMbIOTEPOB NPY YHMUBEPCUTETE WTaTa UnaunHolic B
YpbaHe u LLamneriHe.

Copyright 2006-2016, The HDF Group.

Copyright 1998-2006, NMoneunTenbckUin COBET yHUBEPCUTETA
NnnuHoiic.

JInueHsma BSD Ha
NPUAOXKEHNA C
OTKPbITBIM UCXOAHbIM
Ko4oM

Bubnunoteka jQuery

Copyright 2012, jQuery Foundation u apyrvue paspaboTymku
(http://jquery.com/)

JInyeHsmna MIT

BubnuoTeka libmspack

Copyright: © 2003-2013, Stuart Caie

[lns nonyvyeHns NCXoLHOro Koaa MoXHO 06patuTbea B Keysight
WA K CTOPOHHEMY nocTaswuKy. Komnanus Keysight B3umaer
KOMMUCCUOHHbIE B pasmepe daKTUYeCcKux 3aTpaTt Ha
npeaocTaBNeHNE NePBOUCTOUHMKA.

CraHpapTHan
obuiecTeeHHasn
NMueH3na
OrpaHUYEHHOro
NpUMeEHEHUA NN
CTaHAApTHanA
obuiecTBeHHasn
NIMLEH3MA Ha
61bnnotekun Bepcum
3.0 (LGPLv3)

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm
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Tabnuua 7 CropoHHee MO (NnpoaonkeHue)

1

MporpammHoe OnucaHue u MHpopmauma 06 aBTOPCKMX NpaBax JnueHsua
obecneyeHue
BubnnoTteka libpng Copyright (c) 1998-2002,2004,2006-2016, Glenn Randers-Pehrson | CneumanbHas
(Bepcmsa 0.96 Copyright (c) 1996, 1997, Andreas Dilger) nnuensna libpng
(Bepcmsa 0.88 Copyright (c) 1995, 1996, Guy Eric Schalnat, Group
42, Inc.)
Bubnunoteka Bubnnoteka mDNSResponder pa3paboTtaHa Kopnopauueit Apple JNnueHsua Apache
mDNSResponder Inc. U AnMLLEH3MpPOBaHbI B COOTBETCTBUM C MONOXKEHUAMMU Bepcun 2.0

nuueHsun Apache License sepcun 2.0.

Copyright (c) 1997-2016, Apple Inc. Bce npasa 3aLimLeHbl.

MO noVNC Copyright (C) 2011, Joel Martin <github@martintribe.org> ObuiecTBeHHan

[ns nonyvyeHnsa MCXOAHOIo Kofa MOXKHO 0bpaTuTbes B Keysight nuenzna Mozilla

WUAW K CTOPOHHEeMY nocTaBuky. Komnanua Keysight Baumaer (MPL)
KOMWCCUOHHbIE B pazmepe GpaKTUUYEeCKMX 3aTpaT Ha
npesocTaB/ieHne NepBOMCTOYHMKA.
MO RealVNC (C) RealVNC Ltd, 2002-2005. Bce npaBa 3aLLULLEHDI. CTaHAapTHas
obuiecTBeHHasn

[aHHoe nporpaMmmHoe obecneyeHne NpefocTaBaseTcs
6ecnnatHo. Ero moxHo nepegasath A4pyrum anuam m/munm
MN3MEHATb B COOTBETCTBUM C ycaoBMAMM CTaHAaPTHOM
obuectBeHHOM anueHsnn GNU, ony6amkosaHHbIMU DOHAOM
6ecnnatHoro MO. OcHoBaHWeMm ABNAETCA Bepcua 2, nam ntobas
6onee no3gHAA (Ha ycMOTpPeHWe Nosb3oBaTens) Bepcusa
JNInyeHsnu.

nnueHsuna GNU

Oxknpaetca, Yto pacnpoctpaHAaemoe MO oKaxeTca NonesHbiM, HO
npu 3Tom He aaetca HUKAKOWM TAPAHTUM, B Tom uncne
noapasymesaemoii rapaHTum KOMMEPYECKOM NPUFOAHOCTHU
nnan NMPUTOAHOCTU ANA KOHKPETHOIO NCMNO/1Ib3OBAHUA.
MoppobHee cm. nonoxkeHma CTaHAAPTHOM 0bLLecTBEHHOM
anueHsum GNU.

[ns nonyvyeHnsa MCXOAHOIo Kofa MOXKHO 0bpaTuTbes B Keysight
WU K CTOPOHHEMY NOCTaBLKMKY. KomnaHus Keysight B3umaer
KOMMUCCUOHHbIE B pasmepe paKTUYEeCKMnxX 3aTpaT Ha
npesocTasieHne nepBoUCTOYHMKA.

[ononHeHne Tabber Copyright (c) 2006, Patrick Fitzgerald NnueHsma MIT

Bubnunoteka TCLAP Copyright (c) 2003, Michael E. Smoot NnueHsma MIT
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Tabnuua 7 CropoHHee MO (NnpoaonkeHue)

MporpammHoe
obecneueHune

OnucaHue U uHbopmauua 06 aBTOpCKUX NpaBax

OnopHbIN cMrHan

ﬂuueuauﬂl

time_ce

Copyright (C) 2002, Michael Ringgaard. Bce npaBa 3aLyuiueHbl.

JInyeHsmna MIT

3arpy3suunk U-Boot

(C) Copyright 2000 - 2013, Wolfgang Denk, DENX Software
Engineering, wd@denx.de.

[lns nonyvyeHns MCXOLHOro KoAa MOXHO o6paTtuTbea B Keysight
WA K CTOPOHHEMY nocTaswuKy. KomnaHus Keysight B3umaer
KOMMUCCUOHHbIE B pasmepe daKTUUeCcKuX 3aTpaT Ha
npeaocTaBNeHNE NEePBOUCTOUHMKA.

CraHgapTtHaa
obLiecTBeHHasn
nmueHsua GNU (GPL
unu GPL B. 2)

BubnvoTeka
WCELIBCEX

ABTOpPCKMe NpaBa Ha dana NnpuHaanexkat cosgatento daina.

ABTOpPCKMe NpaBa Ha ¢aitnibl, cCo3aHHble AN NepBon BepCum
npoekta WCELIBCEX npuHagnexkat komnaHumu Taxus S| Ltd. ((c)
2006, Taxus SI Ltd., http://www.taxussi.com.pl).

[ononHuTenbHyo MHPOPMaLMIO CM. B KOMMEHTaPUW B 3aro/I0BKe
NCXOAHbIX daitnos.

JlnueHsmna MIT

Cnyx6a websockify

Copyright 2010, Joel Martin (github.com/kanaka)

[na nonyyeHna MCXOAHOTO Koga MOXKHO 0b6paTuTbes B Keysight
WU K CTOPOHHEMY NOCTaBLLKMKY. KomnaHus Keysight B3umaer
KOMMWCCUOHHbIE B pasmepe PpaKTUYEeCKMX 3aTpaT Ha
npefocTasaeHne NepBOUCTOUHMKA.

CraHgapTHaa
obuiecTBeHHasn
NMueHsuna
OrpaHNYeHHoro
NPUMEHEHNA NAn
CTaHAapTHaA
obuiecTBeHHasn
NNLEH3MA Ha
61bMOoTEKN Bepcumn
3.0 (LGPLv3)

Bbubnuorteka zlib

Copyright (C) 1995-2013, Jean-loup Gailly n Mark Adler

NnueHsua zlib

ITekcT JaHHOM MLEH3MUN HAXOAMUTCA Ha KOMMAKT-AUCKE C OKYMeHTaLmelt no ocuuanorpadam Keysight InfiniiVision.

MapKnpoBKa NpoayKTa U HOpMaTUBHaA MHGopMaLmA

Ha ocumnnorpadax 3000T cepun X MCMONb3YIOTCA CeaytoLimMe CUMBOIbI.
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Cumson OnucaHue

BHMMaHue — PUCK NOpa*KeHNA 3/IEKTPUYHECKMM TOKOM

BHMMaHMeE — CM. COMYTCTBYIOLLYIO AOKYMEHTALMIO

3TOT CMMBOJI YKa3bIBAET Ha OTAE/bHbIN COOP aneKTpuyeckoro n
3N1EKTPOHHOIO 060pYyA0BaHMA B COOTBETCTBUM € 3aKoHOM EC oT 13
asrycta 2005 r. Bce aneKkTpuyeckoe 1 aNeKTpoHHoe obopyaoBaHue
3anpelLLaerca BbibpacbiBaTb BMECTE C HbITOBbIMM OTXOAAMMU, A
cneayet oTNpasBAATb Ha yTUAM3aumio (cnpasoyHan anpektnsa WEEE
2002/96/EC).

I > >

YKa3blBaeT Nepuog, BpemeH#u, B Te4eHe KOTOPOro He OXKuaaeTcs
q yTeuKa UMY Pas3NoKEHNE 3/1eMEHTOB C ONACHbIMU MW TOKCUYHBIMM
BELLECTBAMM BO BPEMS HOPMAJIbHOTO UCMO/b30BaHWA. PacyeTHblit
CPOK 3KCMyaTaumm AaHHOTO M34ENUA COCTaBAAET COPOK NeT.

3Hak RCM saBnseTcA 3aperncTtpMpoBaHHbIM TOBAapPHbIM 3HAaKOM
YnpasieHUa no cBA3N U cpescTBam MaccoBoi nHGopmaLumm

> @

ABCTpanuu.
ICES/NME-001 3uak CE aBnAeTcA 3apermcTpupoBaHHbIM TOBapHbIM 3HaKOM
c E Esponeiickoro cotosa.
1SM GRP 1-A ICES / NMB-001 Cet appareil ISM est conforme a la norme NMB du

Canada. 9Ta MapKMPOBKa YKa3blBAET, YTO MPOAYKT COOTBETCTBYET
KaHaACKOMY CTaHAapTy 418 060pyA0BaHMA, KOTOpOe ABAAETCA
nctouyHmMkom nomex (ICES-001).

370 TaKXKe CMMBOA NPOAYKTa Knacca A NPOMBbILLIEHHOW Hay4YHOW 1
meguumHckol rpynnbl 1 (CISPR 11, cTaTtbs 4).

@ ® 3HakK CSA aBnaeTca 3aperncTpMpoBaHHbIM TOBAaPHbIM 3HAaKOM
= KaHagckoW accoumaummn mexayHapoaHbIX CTaHAAPTOB.
[E 3HaK cepTudmKaumm KOxkHoM Kopewn yKasbiBaeT Koz,
(CCREMLAT: naeHTMdMKaTopa MapKMPOBKK, KOTOPLIA MMeET cneayowmii
_REM-ATi-
1ADSOX3000A dopmar:

MSIP-REM-YYY-Z7777777777777.
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CooTBeTtcTBMe  HacToAwMM 3aaBAAEM, YTO AaHHbI NPpMBOP COOTBETCTBYET TPEHOBAHUAM MO YPOBHIO
TpeboBaHMAM K Liyma lepmaHnn, leknapauma ans mawuH (Laermangabe nach der
ypoBHIo Wyma  Maschinenlaermrerordnung -3.GSGV Deutschland).
lfepmaHum

W3nyyaemblii aKycTuueckuii wuym/Geraeuschemission

LpA <70 ab LpA <70 ab
MNonoxeHne onepaTopa am Arbeitsplatz
O6bI4HOEe nonoxeHne normaler Betrieb
cornacHo ISO 7779 nach DIN 45635 t.19
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

25 3anyck no CAN/LIN u
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

Hactpoiika curHanos CAN/CAN FD / 423

3arpysKa 1 NpocmoTp CMMBOIMYECKUX aaHHbix CAN / 427
3anyck no CAN/CAN FD / 428

MocnepoBatensHoe aekoauposaHue CAN/CAN FD / 430
Hactpoiika ana curHanos LIN / 437

3arpysKka 1 oTobpakeHue CMMBOIMYECKUX AaHHbIX LIN / 439
3anyck no LIN / 439

MocneposatenbHoe aekoamposaHue LIN / 442

Ons 3anycka no CAN/LIN v nocnenoBaTesibHOro AeKoAMpoBaHms TpebyeTtca AMUeH3ns
AUTO, KOTOpPYO MOXHO Noy4uTb, NprnobpeTs ob6HoBneHmne DSOXT3AUTO.

HacTpowka curHanos CAN/CAN FD

HacTpoiika 3akatouaeTca B noaxaodeHnn ocuunnorpada K MCTOUHMKY curHana CAN u
yKasaHuu B MeHto "CurHaibl" MCTOYHMKA CUrHaNa, NOPOroBOro YPOBHSA HAaNPAXKeHNA,
CKOPOCTM Nepenayn AaHHbIX MU KOHTPObHOM TOUKM.

MoacoeamHuTe ocumnnorpad K MCToUHMKy curHana CAN ¢ AOMMHAHTHO HU3KOM
NoNApHOCTbIO. Ecam ana noarkntodenna K curHany CAN ncnonbsyeTca
andodepeHuUManbHbIi NPOBHMK, MOAKAOUYUTE KOHTAKT "+" NPOBHMKA K JOMUHAHTHOMY
Hu3Kkomy curHany CAN, a "-" — K 4JOMMHAHTHOMY BbiCOKOMY curHany CAN.

KEYSIGHT

TECHNOLOGIES
423



25 3anyck no CAN/LIN v nocnenoBaTenbHoe 4eKoAMpOoBaHMue

424

Y7106bI HacTPOUTL OocuMANorPad Ana NoaydeHmsa AdaHHbix curHanos CAN, BbinoAHUTE
cneayrolne AencTemA:

1
2

HaxkmuTe kHonKy "[Serial] MocnepoBartenbH.".

HaxmunTe nporpammHyto KHomnky "lMocnepoBaTenbHOCTb", C MOMOLLBIO PYYKM BBOAA
BbibepuTe Hy»HbIM cnoT (Mocnea. 1 unm Mocnea. 2), 3aTem CHOBa HaxkMUTe
NPOrPamMMHY0 KHOMKY, YTOObI BKAOYNTL AEKOAMPOBAHME.

HaskmuTe nporpamMmHyto KHOMKy "Pexum" 1 Bbibepute Tmn 3anycka CAN.

HaxmuTe nporpammHyto KHomky "CurHanbl", 4Tobbl OTKPbITL MeHto curHanos CAN.

HaxmuTe KHonKy "UCcTouHUK" 1 BbibepuTe KaHan ans curHana CAN.

KaHany nctouHmka CAN ByneT aBToOMaTUYECKM NPUCBOEHA METKa.

HaxmuTe nporpammHyto KHonky "Mopor" 1 noBepHUTE py4yKy BBOAA, 4TOObI BbIOPaTh
YPOBEHb NOPOroBOro HanpsaxeHua curHana CAN.

MoporoBbIit ypoBEHb HAMPAXKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YyeTCA B KaYecTBe YPOBHA 3aMycKa, Koraa Ana BbiI6paHHOro caoTa
nocNefoBaTeIbHOMO AeKOAMPOBAHMSA YCTAHOBEH TUM 3aMycKa.

HaxmuTe nporpammHyto KHonky "Cra" "HacTpoiku ckopoctu", 4Tobbl OTKPbITL
MEHI0 CTaHAaPTHbIX HacTpoeK ckopocTh CAN.

PTHEIE HACTRORKK YaCTOTsl

a Haxmute nporpammHyto KHonky "boa" 1 noBepHUTE pyyKy BBOAA, YTOObI
BbIOPaTb CKOPOCTL Nepeaayn AaHHbIX, COOTBETCTBYIOLLYIO TaKOBOM CUIHANA LWUNHbI
CAN.

CkopocTb nepefayn AaHHblx CAN MoxeT 6biTb yCTaHOB/IEHA B
npeaycTtaHoBAeHHOM AnanasoHe oT 10 Kéut/c no 5 M6uT/c nnun 3agaHa
nosib3osatesiem B Ananasoxe ot 10,0 Kbut/c no 4 M6ut/c ¢ warom 100 but/c.
Mowarosan yCTaHOBKa MO/1b30BaTE/IEM CKOPOCTM Nepenayn AaHHbIX B AMana3oHe
oT 4 M6buT/c 0o 5 MbuT/c He gonycKkaeTcA.

CKOpOCTb Nepeaadn AaHHbIX N0 YMONYaHUIo cocTasnneT 125 kbut/c.
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3anyck no CAN/LIN 1 nocnegosatensHoe aekoamposanve 25

Ecnn ckopoctun curHana CAN He COOTBETCTBYET HM OAHO M3 NpeayCTaHOBAEHHbIX
3HaAYEeHMWI, TO ANA YKa3aHMA CKOPOCTU Nepeaayn Bbibepute napameTp "3agaHo
nonb3oBartesiem", 3aTEM HaXXMUTE NPOrpPaMMHyto KHOMKY "Monb3oB. cKopocTb" 1
NMOBEPHUTE PYYKYy BBOAA.

b HaxmuTe nporpammHyto KHomnKy "KOHTPO/IbHAA TOUKa" 1 NOBEPHUTE PYYKY
BBOZA, YTOObI BbIOPATh TOUKY MexKay $pa3oBbiMmu cermeHTamm 1 m 2, rae
M3MEepAETCA COCTOAHME LWMHBI. 3TO NO3BOAAET KOHTPOAMPOBATL TOUKY LMK
nepeaayn 6uta, B KOTOPOM NPOUCXOAMUT NONyYEHME 3HAYEHUA BUTa.

:X One Bit X:
|

70%
80%

Sample Point

c Haxmute KHOMKy macwTaba "Hasazn/sBepx", 4TObbI BEPHYTLCA B MEHIO
curHanos CAN.

8 Mpu aekoampoBaHmm curHana CAN FD HaskmuTe nporpaMmHyto KHonky "HacTpoiiku
cKopocTtu FD", 4ToObl OTKPbITb MEHI0 HacTpoek ckopocti CAN FD.

Ons ctaHaapTHoro CAN AosixKHbI 6bITb 3a4aHbl MPaBUIbHO ToNbKO "CTaHAapTHbIE
HacTponku ckopoctn". Ans CAN FD gonkHbl 6bITb 3a4aHbl NPAaBUIbHO KaK
"CraHAapTHble HacTpoliKM ckopocTh", Tak 1 "HacTpoliku ckopoctu FD".

a Haxmute nporpammHyto KHomKy "Boa" 1 noBepHUTE py4YKy BBOAA, YTODbI
YCTaHOBUTb CKOPOCTb Nepesayn aaHHbIX CAN FD, aHanornyHyto curHany
TECTMPYEMOro yCTPOMCTBaA.

Ecnm Tpebyeman CKOpOCTb Nepedaqn AaHHbIX He oToBpakaeTca B CrIUCKE,
BbibepuTe "3agaHo nonb3osatenem" 1 MCNO/b3ynTe NPOrPAMMHYHO KHOMKY
"Monb30B. CKOPOCTb", YTOObI YCTAHOBUTb CKOPOCTL Nepeaadm AaHHbIX.
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CkopocTb nepeaayn aaHHbix CAN FD moskeT bbiTb 3a4aHa B NpeayCcTaHOBAEHHOM
amnanasoHe ot 1 4o 10 Méut/c uau 3agaHa nonb3osartesiem AmanasoHe ot
10,0 kbut/c po 10 M6éut/c ¢ warom 100 6UT/C.

Ecnu BbibpaHHaa CKOPOCTb Nepeaadn AaHHbIX He coBnagaeT co ckopocTbto CAN
FD, MOryT BbINOAHATHCA JIOXKHbIE 3aMYyCKU U AEKOAMPOBAHME.

b Haxkmute nporpammHuyto KHonKy "KoHTpoabHaA Touka" 1 NoBepHUTE pyyKy
BBOZA, YTOObI BbIOPATb KOHTPOIbHYIO TOYKY.

KOHTpO/IbHaA To4YKa — 3TO MOMEHT BO BpEMeHu nepedaqn buta, Koraa
onpeaenseTca ypoBeHb CMrHana (4OMUHAHTHbIN MW PELLECCUBHbIN).
KoHTpo/bHanA To4YKa npeacTasifeT coboi NPOLEHTHOe COOTHOLWEHNE BPEMEHH
Hayasna 1 3aBeplueHnsa nepeaaqn buta.

[na obecneyeHmsa HaZEKHOrO 3aMycKa U AeKOAMPOBaHUSA MOXKET NoTpeboBaTheA
HACTPOMKa KOHTPOJIbHOM TOYKN. ITO 3aBUCKT OT ceTeBon Tononorim CAN FD, a
TaK¥Ke OT pacnosioxKeHusa NpobHuKa ocumanorpada B cetu.

¢ Haxmute nporpammHyto KHonKy "CraHaapT", 4tobbl BbIOPaTh CTAaHAAPT ANA
MCMNONb30BaHMA NPU AEKOANPOBAHMM MAK 3anycKe No nakeTam FD, ISO naun He
ISO.

[aHHan HacTpoiKa He AencTeyeT npun 0bpaboTke Knaccuyeckunx (He FD) nakeTos.

d Haxkmute KHOMKy macwTaba @ "Hasazn/sBepx", 4TOBbI BEPHYTLCA B MEHIO
curHanos CAN.

9 Hamute nporpaMmHyto KHonKy "CurHan" n BoibepuTe TN U NOASPHOCTb CUTHaNa
CAN. Mpw 3TOM KaHaNy-UCTOYHMKY TaKKe byaeT aBTOMATUYECKM NPUCBOEHa MeTKa
KaHana.

"CAN_H" — dakTnueckaa andpdepeHumanbHana wmHa CAN_H.

"Anddepenuyman (H-L)" — curHansl auddepeHumansHoin wnHbl CAN,
NOAK/OYEHHbIE K aHa/I0rOBOMY KaHasly MCTOYHMKA C MOMOLLLbIO
anddepeHumnanbHoro NpobHUKa. MNogxaUunTe KOHTaKT "+" NPobHMKaA K
OOMMHAHTHOMY BbicOKOMy curHany CAN (CAN_H), a "-" — K AoOMWHaHTHOMY
Huskomy curHany CAN (CAN_L).

JOMMWHAHTHbIE HU3KME CUTHAbI
"Rx" — curHan npvema ot TpaHcueepa WwinHbl CAN.
"Tx" — curHan nepenaum ot TpaHcmeepa WmnHbl CAN.

"CAN_L" — curHan daktmyeckon anddepeHumansHon wnHsl CAN_ L.
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"AnddepeHuyman (L-H)" — curHansl auddepeHumansHomn wnHbl CAN,
NOAK/OUYEHHbIE K aHA/I0TOBOMY KaHasly MCTOYHMKA C MOMOLLLIO

n,n

anddepeHUmnanbHoro NpobHUKa. NoaxaoUunTe KOHTaKT "+" NPobHMKaA K
OOMUHAHTHOMY HM3Kkomy curHany CAN (CAN_L), a "-" — K JOMUHAHTHOMY
BbicOkoMy curHany CAN (CAN_H).

3arpysKa n npocMoTp CMMBOIMYECKMX AaHHbIX CAN

Mpwu 3arpyske (Bbizose) darina cBasmn ¢ 6aszon gaHHbIX CAN DBC (*.dbc) B ocumnnnorpad
€ro CUMBOJIMYECKME AaHHbIE MOXKHO:

® MPOCMaTpPWBaTb B BU/E CUrHaNA AEKOAMPOBAHNA U B OKHe Lister.
® 1CNONb30BaTb MNPW HacTpolKe 3anycka CAN.

® 1ICNO0b30BaTb NpK Noucke AaHHbIX CAN B curHane 4eKoaMpoBaHKUA.

BbizoB ¢daina DBC B ocumnnorpad

1 HasxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > Bbi30B >
CumBonunyeckue gaHHble CAN (*.dbc).

2 HaxmuTe KHOMKy HaxkaTb gnAa nepexoga v yKaxkuTe nyTb K dany DBC Ha
3anommHatoulem yctporictee USB.

3 HaskmuTe 3arp. B: 1 BbibepuTe, Kakoi CUrHan NnocaeaoBaTe/IbHOro AeKoANPOBaHMSA
(S1 nnn S2) byaeT Mcnoab3oBaTbCA C CUMBOANYECKOW MHbOPMaLMEN.

4 HaxmuTe KHONKy HaxaTb Ana BoccTaHOBAEHUA.

®aitn DBC ocTaHeTcs B ocuunnorpade, noka oH He ByAeT 3ameHeH unun He byaet
BbINO/IHEHA OnepaLms 6e30MacHON OYNCTKM.

MpocmoTp cumBOANYECKMX AaHHbIX CAN:
1 HaxmuTe KHOMKy [Serial] MocnepoBaTenbH.

2 HaxmuTe nporpammHyto KHomnky OTobpaxkeHue 1 BbibepuTe anemMeHT
Cumsonunyeckui (Bmecto LLlecTHagLaTEPUUHDINA).

BbibpaHHOE 3HaYeHre ByaeT MPUMEHEHO K CUTHasYy AeKOAMPOBaHMWA 1 OKHY Lister.

AOna naketos CAN FD cumBonnyeckoe geKkogmpoBaHue orpaHnMYeHo nepsbiMun
BOCEMbIO BanTamu.
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3anyck no CAN/CAN FD

Y7106bI HacTPOUTbL Oocumanorpad ana nonyderHmsa curHana CAN, cm. pasgen “Hactpoiika
curHanos CAN/CAN FD" Ha cTpaHuue 423.

3anyck No NoKanbHOM ceTn KoHTponepoB (CAN) NnpeaocTaBaseT BOSMOXKHOCTb 3aMycKa
no curHanam CAN Bepcum 2.0A, 2.0B 1 CAN FD (M3meHAemasn CKOpOCTb nepeaaym
OAHHbIX).

Hanee npeactasneH naket coobueHma CAN B curHane Tmna CAN_L.

Bus Arbitration|Control| Data CRC |ACK
Idle Field Field Field Field [Field

?
SOF edge

EOF | Intermission

[encTBus nocne HacTpolkn ocumnnorpada Ha nonydeHme curHana CAN.
1 HaxmuTte "[Trigger] 3anyck".

2 HaXXmuTe B MeHI0 3amycKa NporpaMmmHyto KHonky "Tun 3anycka" 1 nosepHuTe pyyKy
BBOZAA, YTObbI BbIOPATL NoceA0BaTeNbHbIN cn0T (Mocnea. 1 unu Nocnea, 2), Ha
KOTOPOM BbINOAHAETCA AeKoanpoBaHmue curHana CAN.

GuneTposats no M, O HTH Pactmp. WM,

3 HaxkmuTe nporpamMmHyto KHomnKy "3anyctutb no:" 1 noBepHUTE py4YKy BBOAA, YTODI
BbIOPATb yCNOBME 3armycKa.

"SOF (Hauyano nakera)" — 3anyck Npu Ha4yaNbHOM BUTe A9 AAHHbIX U NaKeToB
neperpysKku.

"EOF (KoHeu, nakeTa)" — 3anyck B KoHLe ntoboro naketa. *

"UA nakeTta" — 3anyck npu ntobom ctaHaapTHom nakete CAN (nakeT AaHHbIX MK
yaaneHHbin nakeT) nam CAN FD B KoHue nonsa 11- uam 29-6utHoro M.

"W/ nakeTa gaHHbIX (He FD)" — 3anycKk npu cTaHAapTHbIX NakeTax AaHHbix CAN B
KoHUge nona 11- unn 29-butHoro UA.
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"W, nakeTa AaHHbIX U JaHHbIX (He FD)" — 3anyck npu Ntobom cTaHAapTHOM
nakeTe aaHHbIx CAN B KOHUe nocneaHero 6uta AaHHbIX, ONpeaeeHHOro B
HacTpoMKax 3anycka. Koa DLC nakeTa goKeH COBNaZaTh € yKa3aHHbIM YMC/IOM
6anTos.

"W, nakeTa gaHHbIX U gaHHbIX (FD)" — 3anyck npu nakeTax AaHHbix CAN B KOHLE
nocneaHero buta AaHHbIX, ONpPeAeNeHHOro B HaCTPOMKax 3anycka. MoXHo
BbIMOHATH 3aMyCK MaKCMMYM Mo 8 BaliTam AaHHbIX U3 Ntoboro mecTa AaHHbix CAN
FD gavHol no 64 6ainTos.

"W/ ypaneHHOro nakeTta" — 3anycKk Npu CTaHAapTHbIX yAaneHHbix naketax CAN B
KoHLe nona 11- nan 29-6utHoro MNA.

"MaKeT ¢ owmnbKOMK" — 3anyck Npu 6 nocneaoBaTesbHbIX O B KOHLE NakeTa
NaHHbIX. *

"OwunbKa noaTeepKAeHUa" — 3anyck No GUTy NoATBEPKAEHUA NPU
HenpaBWabHOM NoNspHOCTU. *

"OwwunbKa popmbl” — 3anyck nNpu olwmMbKax 3apesepsBnpoBaHHoro buTa. *

"OwmnbKa cogeprkumoro" — 3anyck npu 6 nocneanoBaTesibHbIX 1 am 6
nocnenosatenbHbix 0 B NakeTe 6e3 oWwnboK nam neperpysok. *

"OwwnbKa nona CRC" — 3anyck Npu HeCcoBNaAeHMAX PacyeTHOro 1 nepeaaHHoro
CRC. Kpome TOro, a4 naketo FD 3amnycKk NpoucxoamT Npu olinMbKe cyeTynKka
coaepKmumoro. *

"Owwu6Ka cneundpuKkaumm (noaTeepraeHUe unm popma, Unu copgepkaHue, uam
CRC)" — 3anyck npu owmnbKax noaTsepaeHus, dopmbl, coaepskanua nam CRC. *

"Bce owmnbKK" — 3anycK npu Bcex olmbKax cneumduKaLmm 1 nakeTax c
owmnbramm. *

"but BRS (FD)" — 3anyck npu 6ute BRS naketos CAN FD. *

"PasgenutenbHblii 6ut CRC (FD)" — 3anyck npu pasaenntensHom 6ute CRC B
naketax CAN FD. *

"Bbut ESI akTuBHbIN (FD)" — 3anyck npu 6uTe ESI, ecniv oH akTMBEH. *
"but ESI naccusHbin (FD)" — 3anyck npu 6ute ESI, ecamn oH naccuseH. *
"MaKeT neperpysKu" — 3anycKk nNpu NakeTe neperpysKu.

* MOHO AONONHWUTENbHO KBAaMULMPOBATL 3aMyCK A4 NaKeTOB C CaMOCTOATENbHO
3agaHHbIMK U,

Mocne 3arpy3kun cumsonmndeckmnx gaHHoix CAN B ocumnnorpad (cm. “3arpyska u
NPOCMOTP cUMBOANYECKMX AaHHbIXx CAN" Ha cTpaHuLe 427) MOKHO BbIMONHUTb
3anycK NO CAeAyOLMM 31EMEHTaM.
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"CoobuweHue" — cumaonbHOE cooblieHme.
"CoobuweHune u curHan (He FD)" — cumBoibHOE COOBLLIEHWE M 3HAYEHNE CUTHANa.

"CoobweHue u curHan (FD, Tonbko nepsblie 8 6aiiToB)" — cMBOIbHOE
coobLleHNe M 3HaYeHMe CUTHaNa, OTPaHNYEeHHOoe NepBbiMK 8 BalTamm AaHHbIX FD.

CUMBOIMYECKME COOBLLEHUA, CUTHAMBI M 3HAYEHWSA MOXHO ONpeaenvTb B daine
cBA3mM ¢ 6a3oi AaHHbIx DBC.

CooblueHmne npeactaBnsaeT coboi CMMBOANYECKOE MMS AEHTMDMKATOPA NaKeTa
CAN, curHan — cumBoaMYeckoe MMa bmTa nam Habopa bMToB B AaHHbIX CAN, a
3HAYEHME MOMKET MMETb CUMBOJIMYECKOE NPeACTaBNEeHNE 3HAYEHWIM BUT CUTHANoB
WAN AeCATUYHOE NPeaCTaBAeHNE C eAMHULAMMN N3MEPEHMA.

4 BbibpaB ycnosue, NO3BOAOLLEE BbINOMHUTL KBAAMOUKALIMIO MO UAEHTUDUKATOPY
WM 3aMYyCK NO MAEHTUPUKATOPY MM 3HAYEHUAM AAHHbIX, BOCMO/Ib3YITECH
nporpammHoi KHonkow "®unbTpoBatb no UA" nan nporpammHon KHonko "BuTel”,
meHto "BuTbl CAN" 1 OCTaBLIMMMCA KHOMKAMM A1 YCTaHOBKM 3TUX 3HAYEHWA.

[ns nonyydeHns nogpobHbIx cBeAeHMI 06 MCMOIb30BaHMM OCTa/IbHbIX MPOrPaMMHbIX
KHOMOK 4151 BBEAEHMA 3HAYEHNIA HAKMUTE 1 YAEPKNUBANTE MCKOMYIO KHOTKY, YTOObI
BbIBECTM Ha 3KpaH GparmeHT BCTPOEHHOM CrpaBKu.

[na 6onee ynobHOro nepemelleHna Mexay AeKOAMPOBaAHHbIMU AaHHBIMU MOXHO

MCNo/b30BaTh pexxum "MacwTtab".

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 HaKMuTe NPOrpaMmmMmHyto
KHOMKY PeXum, utobbl U3SMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

CsefeHuA o nocnegosaTtenbHom gekoanposaHum CAN cm. B pasgene
“MocneposatenbHoe aekoamposaHue CAN/CAN FD" Ha cTpaHuue 430.

MocnenosatensHoe aekoanposaHme CAN/CAN FD

YT106bI HacTpOUTL ocumanorpad ans noaydyeHuns curHanos CAN, cm. pasaen “Hactpoiika
curHanos CAN/CAN FD" Ha cTpaHuue 423.
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[nsa HacTpoiiku 3anycka no CAN cm. pasgen “3anyck no CAN/CAN FD" Ha
CTpaHuue 428.

HacTpoika nocnegosaTensHoro gekoamposaHma CAN

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., 4TOObI BOMUTU B MEH!O
nocaeAoBaTeIbHOro AEKOANMPOBAHMA.

Muetunr

et

2 Ec/iv cTpoKa AeKoampoBaHUs He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

3 Ecau ocuunnorpad ocTaHOB/IEH, 15 COOpa U AEKOANPOBAHNA AAHHbIX HAXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOTO 3aMycKa, To, BO3MOXHO, curHan CAN
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocunanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyo
KHOMKY PeXum, 4Tob6bl U3MEHUTL PEXMM 3anycka c ABTO Ha O6bIYH.

[na 6onee yaobHOro nepemeLleHna Mesxkay AeKOAMPOBaAHHbIMM AaHHBIMU MOXHO
MCMo/ab30BaTh OKHO MacwTtab no ropMsoHTanu.

Cm. Takke o “UHTepnipetaumsa aekoauposaHus CAN/CAN FD" Ha cTpaHuue 432
e “Cymmupytouiee yctpoictso CAN" Ha cTpaHuue 433
e “UnTepnpetauma gaHHbix CAN Lister" Ha cTpaHuue 435

¢ “MNowuck pgaHHbix CAN B Tabnuue Lister" Ha cTpaHuue 436
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NuTepnpeTtauma gekoanposarHuns CAN/CAN FD

NuctaHr 3% g Wrorm

WO - .

e p— e A EpEE g Ee— § A=

Muetunr

et

PesynbTaThl aekoanposaHma CAN oTobparkatoTcs cneayolmmm LBETaMu:

432

CuHune yrnosble GOPMbl CUrHANOB — aKTUBHAA WKWHa (BHYTPU NakeTa/Kaapa).
CUHME IMHUK Mo cepeamHe — WKHA HeaKTUBHa.

N[ nakeTa — KenTbli.

BaiiTbl AaHHbIX — Henble WecTHaALATEPUYHbIE YMCAa.

Tun naketa CAN 1 Kog, AnvHbl AaHHbIX (DLC) — CMHWI 018 NAKETOB AaHHbIX, 3e/1eHbIN
— ANA yAaneHHbIx nakeTos. 3HaveHue DLC — Bcerga aAecatnyHoe 4mcio. CywecTsyoT
cnegyrowme tunol naketos CAN:

FD — naket CAN FD, ckopocCTb nepesayn B 6UTax KOTOPOro He nepektoyaeTca B
dase JaHHbIX.

BRS — nakeT CAN FD, ckopocCTb nepefayn B GUTax KOTOPOro nepek/toyaeTcs B
baze JaHHbIX.

RMT — cTaHZapTHbIN yaaneHHbln 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.

¢ CUeTUMK COAEPIKMMOTO — 3e/1eHOE LWECTHAALATEPUYHOE YMC/I0, ECN NPABUIBHO,
KpacHoe — npu obHapy)eHnn ownbku. LlecTHaguaTepnyHoOe Y1CI0 OToBparaeTcs
LUMKANYECKMM ABOMYHBIM KOAOM CO CYETYMKOM BUTOB KOHTPO/I YETHOCTM.

e CRC — cMHMe WwecTHaaLaTePUYHbIe YMCAa, eCIM NPaBUIbHO, KPacHble — Mpu
OBHapyXeHUM oWmnbKN.

e KpacHble yrnosble CI)OprI CMTHaAN0B — HEU3BECTHOE COCTOAHME UK OLIMOKa.

¢ [lomeyeHHble NakeTbl C OWMBKaMK — KpacHbIi ¢ Tekctom "OLU. TMAKET", "OLL.
COOEPM.", "OLlU. ®OPMbI", "OW. NOATB.", "OLW. NOMEX" namn "?" (HeM3BEeCTHbIN).

¢ P030Bble BepTMKa/bHbIE YepPTbl — A4/ MPOCMOTPA AEKOAMPOBAHUA YBEANYLTE
KO3QPULMEHT pa3BepTKM (M NOBTOPHO 3amnycTuTe).

e KpacHas To4Ka — AOCTYMNHbl AONOAHWUTENbHbIE CBeAeHUA. [JeKoanpoBaHHbINA TEKCT
COKpalleH. YBennybte KoaddUUMEHT pa3BePTKM A1 NPOCMOTPA.

Cymmupytoulee yctponctaso CAN

Cymmupytolee yctporicteo CAN obecneunBaeT BO3MOXKHOCTb HEMNOCPEACTBEHHOMO
N3MepeHmna KayecTBa 1 apdekTUBHOCTM paboTsl WnHbl. Cymmupytolee ycTpoinctso CAN
namepsnet obuiee Konmyectso naketos CAN, Yncno owmnbok cneundmKaLmm, KOIMYECTBO
NMOMeY€eHHbIX MaKeTOB C OLUMBKAMMK, a TaKKe 3arpyKEeHHOCTb LNHbI.

TMeTHRR

ot

CymmupytoLee yCTpoCTBO paboTaeT NOCTOAHHO (CYMTasA NakeTbl U BbICYMUTbIBAS
MPOLIEHTHbIE COOTHOLWEHMA), 1 Ero NMoKasaHna 0TOBPaKaloTCA, NOKa BbIMOJHAETCA
nexkoamposaHune aaHHbix CAN. Cymmupytoliee yCTPOMCTBO BbINOAHAET PacyeTbl, AaskKe
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Tunbl NakeToB

CueTymnkm

ecnu ocumnnorpad octaHoseH (cOOp AaHHbIX He BeAeTcs). HaxaTne KHOMKM
[Run/Stop] Myck/cTon He BAKAET Ha CYMMUPYIOLLLEe YCTPOCTBO. Mpu 3anonHeHnn
namATK Ha cyeTunke oTobparkaetca coobuieHne MEPEMONHEHUE. Haxatnem
nporpammHoit KHonkn Copoc CAN CUETUMKMU 3HAYEHUSA CHETUMKOB OOHYNAIOTCS.

MaKeTbl aKTUBHbIX OWMOOK — 370 nakeTbl CAN, B KoTOpbIX y3en CAN pacnosHaeT
COCTOsIHME OWMBKM B TeYeHWe nepesayn nakeTa AaHHbIX UK YAANEHHOTO NakeTa U
yCcTaHaBaMBaeT Giar akTUBHOM OLIMOKMN.

YacTu4HaA nepefaya NakeTa NPOUCXOAMT B C/lydae, KOraa ocu,mnnorpad)
O6Hapy>+(MBBET npn nepeaavye nakeTa Kakoe-n1Mbo COCTOAHME OLLINOKM, KOTOpoOEe He
CoOnpoBOXAaeTCA cbnarorv\ AKTMBHOWM OLWNBKM. YacTUYHbIe NaKeTbl CYETYMKOM He
YY4NTbIBAKOTCA.

CueTunk NMAKETbI npeagocTasnseT obliee KoNMYEeCTBO 3aBEPLLEHHbIX YAaNEHHbIX
MaKeToB, MAaKeTOB AAaHHbIX, MAKETOB NEPErpy3KM U MAKETOB C aKTUBHbLIMM OLIMBKaMM.

Cuetunk CMNEL, npeaoctasnseT obuiee yncno ownbok cneundmKkaymm. IToT CHETYMK
OTCNENKMBAET UNC/IO OWMOBOK NoaATBEPHKAEHNSA, dOpMbI, coaep*imoro n CRC. Ecam B
naKkeTe COAEPKMUTCA HECKOIbKO TMMOB OLIMOOK, 3HaYEHNE CYETYMKA YBEANYMBAETCA

Ha obulee 4yMcio oWMbOK B MNaKeTe.

Cyetumk OLU MAK npegocTaBnaeT obuiee KoMYecTBO 3aBePLUEHHbIX MAaKeTOB C
AKTUBHbIMM OWMOKAMM M UX NPOLEHT OT OOLLLErO YNC/A NAKETOB.

NHamkaTop LOAD (3arpysKa LKHbI) M3MepAeT BPeMA aKTUBHOCTM WWNHbI B MPOLIEHTaX.
BbluMcneHme Npom3BoAUTCA C MHTepBasiom B 330 Mc, NPUBAM3NTENBHO KaxKable
400 mc.

Mpumep. Ecnm nakeT AaHHbIX COAEPKUT METKY aKTUBHOW OLINOKK, Npon3onaeT
npupatieHune cyetymkos FRAMES 1 ERR FR. Eciv nakeT AaHHbIX COAEPIKUT OLLNOKY,
KOTOpasA He ABNAETCA aKTUBHOW, MAKET CYMTAETCA HaCTUYHBIM M NMPUPALLEHNA CHETYNKOB
He NMPOUCXOAMT.
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NHTepnpeTauma aaHHbix CAN Lister

T i Hrom

DLC FaHHele (eI

51 D2 53 11 53 35

0z296435D

0zZ96A95D o0 0z 04

avF

Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "CAN Lister" Takxe oTobparkatoTca
cneayoume ctonbupl.

NoeHTUdUKaATOp — MAEHTUGMKATOP NaKeTa. 3HaYeHne MOXKET BbiTb NpeacTaBneHo B
LeCTHaALATEPUYHOM UM CUMBOAMYECKOM dopmaTe (Cm. “3arpyska v NpocmoTp
cumBonnyeckux gaHHbix CAN" Ha cTpaHuue 427).

Tun — ™Mn nakeTa (yaaneHHblin nakeT (RMT) unm aaHHble).
DLC — Koa, ANVHbI AaHHbIX.

[aHHble — 6aliTbl AaHHbIX. 3HaYeHMe MOKET BbITb NPeACTaBeHO B
LWecTHaALATEPUYHOM MAN CUMBOAMYECKOM dopmaTe.

CRC — KOHTPO/Ib LMKANYECKMM M3DbITOYHBIM KOAOM.

OWKNBKM — BbIAENAIOTCA KpacHbIM. OWMBKM MOTYT BbITb CAeAyOLLMMM: OLWMOKa
noatsepxaeHua (Ack, A), dbopmbl (Fo) nnm naketa (Fr). PazanynHbie Tnbl ownboK
MOryT BbITb CrPYNNMPOBaHbI, Kak, Hanpumep, "Fo,Fr' B npeaplayliem npumepe.

McKkaxkeHHble AaHHble BblAENAI0TCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/eN1leHNs Pa3BEePTKM MeHbLLIee 3Ha4YeHNe 1 CHOBA 3amnyCTWUTb NpoLLecc.
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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 Mcnonb3oBaTb KHoMKy "[Navigate] Hasurauuma" v anemeHTbl ynpaBaeHums.

1 Bbibpas CAN B KayecTBe pexkMma nocsea0BaTe/IbHOro AeKoANPOBaHUS, HaXKMUTE
KHonKy "[Search] Mouck".

2 B MeH!I0 NoucKa HaxMuTe nporpammHyto KHonky "Mounck", 3aTem NoBepHUTE pydry
BBO/A, YTObObLI BbIBpaTh NocnegosatenbHbln cnoT (Mocnea. 1 nam Nocnea. 2), Ha
KOTOPOM BbINOMHAETCA AeKkoampoBaHune curHana CAN.

3 Haxkmute KHoNKy "HalTn" 1 BbibepuTe 0AMH 13 caeayoumx BapMaHToB.

"W nakeTa" — NOMCK yaaneHHbIX NAaKeTOB UM MNAKeTOB AaHHbIX, COBMAAAOLLMX C
YKa3aHHbIM MAEHTUOUKATOPOM.

"W, nakeTa AaHHbIX" — NMOWNCK NAKETOB [aHHbIX, COBMAAatoLLMX C yKa3aHHbIM
NAEHTUDUKATOPOM.

"W/ nakeTa AaHHbIX U AaHHbIe" — MOVCK NaKeTOB AaHHbIX, COBMaAatoLLImX C
YKa3aHHbIM UAEHTUOUKATOPOM, U AAHHbIX.

"W, ypaneHHOro nakeTa" — noucK yaaneHHbIX NakeToB C YKa3aHHbIM
NOEHTUDUKATOPOM.

"MaKeT ¢ OWKNBKOK" — NONCK NaKeTOB C akTMBHbIMM olMbKammn CAN.

"OwunbKa noaTeepaeHUa" — nonck buta NoATBEPKAEHMA NPU HENPABUIbHOM
NONAPHOCTH.

"OwunbKa popmbl"” — nomck owmboK 3ape3epBnpoBaHHoOro buTa.

"OwmnbKa cogeprkumoro" — nounck 6 nocnegosaTenbHbIX 1 nan 6
nocnegosatesbHbix O B NakeTe 6e3 oWnbOK UM neperpysok.

"OwwnbKa nona CRC" — nounck cay4yaes HeCOBMNAAEHWS PAaCYETHOrO 1 NepeaaHHoro
CRC.

"Bce ownbKM" — nounck ntoboi owmbKkn GopMbl MAN aKTUBHOW OLLINOKM.

"MaKeT neperpy3skun" — nouck naketos neperpyskun CAN.

Mocne 3arpyskun cumsonmnyeckmnx gaHHbix CAN B ocumnnorpad (cm. “3arpyska u
NPOCMOTP cUMBOANYECKUX AaHHbIX CAN" Ha cTpaHuLe 427) MOKHO BbIMOAHUTb
MOWUCK CAeAYHOLNX 3/IEMEHTOB.

"CoobweHune" — cumaonbHOE cooblieHme.

"CoobuweHue n curHan" — cMMBOJ/IbHOE COODLLEHNE M 3HAYEHMe CUTHaNa.
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JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBeaeHusa 06 cnonb3oBaHWM KHomkK "[Navigate] Hasurauma" v
3/leMeHTax ynpasaeHus cM. B pasgene “Hasurayma no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.

HacTtponka ansa curHanos LIN

HacTpoiika curHana LIN (KommyTupyemas NoKanbHan ceTb) 3aKkato4aeTcs B
NoAKAYEHUN ocumanorpada K UCTOYHUKY NocnenoBatenibHoro curHana LIN, a Takxke
YKa3aHWM UCTOYHMKA CUTHaNa, MOPOTOBOrO YPOBHA HAaNPAXKEHNA, CKOPOCTU Nepeaadn
[OaHHbIX, KOHTPObHOM TOYKM M APYTMX NapameTpos curHana LIN.

YT106bI HAaCTPOUTL OcuMANOrPad Ana noaydeHmsa curHanos LIN, BbinonHUTe cneaytouime
NencTens:
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.

HaxmuTe nporpamMmHyto KHOMKy Pexum 1 Bbibepute Tmn 3anycka LIN.

AXMUTE NPOrpamMmMHYyI0 KHOMK UrHaznabl, HTOObI OTKPbITb MEHIO NrHanbl .
4 H CurHa 6 "C LIN"

Men "CurHane LIN"

5 HaxkmuTe nporpammHyto KHonKy MCTOYHUK, YTOObI BbIOPATL KaHa, NOAKAOUYEHHbIN
K IMHUK curHana LIN.
KaHany nctouHuka LIN 6byaeT aBTomaTMYeCckM NpucBOeHa MeTKa.

6 HaxkmuTe nporpammHyto KHonKy Mopor 1 noBepHUTE pyyKy BBOAA, YTOObI 334aTb

YPOBEHb NOPOroBOro HanpaxeHua curHana LIN B cepeamHe curHana LIN.

MopOroBbIN YpOBEHb HANPSKEHWUA NPUMEHAETCA NPU AEKOAMPOBAHUM, U OH
MCNO/b3YyEeTCA B Ka4ecTBe YPOBHA 3amnycKka, Koraa Ana BbIbpaHHOro caoTa
nocnefoBaTeIbHOrO AeKOAMPOBAHNA YCTAHOBAEH TUM 3aMycKa.

7 HaxmuTe NporpammHuyto KHoMKy CKOp. nep. AaHHbIX, YTOObI OTKPbITb MEHHO
"CkopocTb nepenayn aaHHbix LIN".
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438

8 HaxmuTe nporpammHyto KHOMKy CKOPOCTb 1 NOBEepPHMTE PYYKY BBOAA, YTOObI

Bbl6paTb CKOPOCTb nepedayn AaHHbIX, COOTBETCTBYIOLLYHO TaAKOBOW CMIrHaNa LWKnHbI
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.

Ha)KMWTe KHOMKY BO3BpaTa Ha YPOBEHb BBEPX , YTODObI 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 HaxXmuTe nporpammHyto KHomnky CTaHBAPT M NOBEpHUTE PyyKy BBOAA, YTOObI

BblbpaTh cTaHAapT namepeHma LIN:
LIN1.3

LIN 1.3 (6e3 KOHTpPOANA AAUHDI) — BbIOEpUTE 3TOT BapMaHT A5 CUCTEM, B KOTOPbIX
He NPUMEHAETCSA KOHTPO/Ib /IMHBI U BCE y3/1bl 06/134at0T CBEAEHMAMMN O pasmepe
naketa AaHHbix. B LIN 1.3 ana ykasaHua ymcna 6aiMToB MOXKHO MCMOAb30BaThL UK
He ncnonb3osatb M. (B LIN 2.X oTCcyTCTBYET KOHTPO/Ib [A/IUHbI.)

LIN 2.X

Ons curHanos LIN 1.2 ncnonbsyinte HactporKky LIN 1.3. Hactpoiika LIN 1.3
noApasymMeBaeT, YTO CUTHaA COOTBETCTBYET "Tabanue AeNCTBUTENbHbIX 3HAYEHNN
naeHTMdMKaTopa", npmeeseHHon B pasgene A.2 Cneumourkaumm LIN ot 12 nekabps
2002 r. Ecnm curHan He COOTBETCTBYET 3TOM Tabauue, TO UCNONb3yiMTe HacTpoMKy LIN
2.X.
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12 HaxmuTe nporpammHyto KHonky MpepbiB. CUHXP. U BbIGepUTE MUHMMAIbHOE YMUC0
CUMHXPOMMMY/IbCOB, ONPeAeNALLIMX NpepbiBaHNe CUHXPOHU3auMK curHana LIN.

3arpy3Kka 1 oTobparkeHmne CUMMBOAMYECKUX AaHHbIX LIN

3anyck no LIN

Mpw 3arpy3ske (Bbizose) dpaina onucanuma LIN (*.1df) B ocumnnorpad cumsonmyeckune
OaHHble MOTYT BbITb CAeAYOWMMU:

® MPOCMAaTpWBaTb B BU/E CUrHaNA AEKOAMPOBAHUNA U B OKHe Lister.
e lcnonb3yeTca Npu HacTpoiKe 3anycka LIN.

e lcnonb3yetca npu noucke aaHHbIX LIN B AekoampoBaHmu.

[na Bbizosa daiina onmcaHua LIN Ha ocumnnorpade BbiNnoAHUTE caedytoline AeNCTBUSA.

1 HaxmuTe "[Save/Recall] CoxpaHuTtb/BocctaHoBUTL" > "BoccTaHoBUTD" >
"BoccTtaHoBUTL" > "CumBoOAMYecKue gaHHble LIN (*.1df)".

2 HaxkmuTe Hax. gna nepex. 1 nepenaunte K dpainy onncanma LIN Ha USB-Hakonutene.

3 Haxkmute "3arpy3utb B:" 1 BbibepuTe, Kakoe Noc/ae0BaTe/IbHOE AeKOAMPOBaHNE
(S1 nnn S2) byaeT Mcnoab3oBaTbCA C CUMBOANYECKOW MHbOPMaLMEN.

4 Haxxmute KHonKy "Ha)KaTb ANs BoccTaHOBAEHUA".

®aiin onmcanma LIN coxpaHaeTca B ocumnnorpade [0 Tex nop, noka He bynet
nepesanuncaH uam BbiNoJHeHNA 6e30MacHON OYNCTKMU.

[na oTobparkeHMa CMMBONMYECKMX AaHHbIX LIN BbINONHUTE chedytolime AeACTBUA.
1 HaxkmuTe kHonKy "[Serial] MocnepoBaTennH.".

2 HaxkmuTe nporpammHyto KHonky OTobpaxkeHue 1 BbibepuTe a1emMeHT

CumBonuyeckui (BmecTo LLlecTHagLaTEPUUHDINA).

BbibpaHHOE 3HaYeHre ByaeT MPUMEHEHO K CUTHasYy AeKOAMPOBaHMWA 1 OKHY Lister.

YT106bI HaCTPOUTL OcuMANorpad aAna noaydeHmsa curHana LIN, cm. pasgen “Hactpoiika
ana curHanos LIN" Ha cTpaHumue 437.

3anyck no LIN moxeT npoucxoamnTtb no nepeaHemy GpoHTy Ha Bbixode Sync Break
CUrHana ogHoNpoBoAHOM WKHbI LIN (KOTOpbI OTMEeYaeT Ha4yano naketa coobuieHms),
no NAeHTUOUKATOPY NAKETA AU NO UAEHTUPUKATOPY NaKeTa U AAHHbIM.
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440

Hanee npeacTasneH naket coobueHna o curHane LIN.

Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 HaxkmuTe "[Trigger] 3anyck".

2 B meHto "3anyck" HaxkmuTe nporpammHyto KHonky "Tun 3anycka", 3atem nosepHuTe
py4Ky BBOAa A4 Bbibopa nocaesosaTensHoro caota (Mocnen. 1 waum Mocnea,. 2), Ha
KOTOPOM BbINOHAETCA AeKoampoBaHune curHana CAN.

3 HaxkmuTe nporpaMmHyto KHoMKy "3anyctutb no:" 1 noBepHUTE pyyYKy BBOAA, YTODLI
BblIOpaTb yCA0BMeE 3aMycKa.

Sync (Sync Break) — 3anyck ocumnnorpada npoucxoamTt no nepeaHemy ppoHTy Ha
BbIxoge Sync Break curHana ogHonposoaHOM WnHbl LIN, KOTopbIli oTMeYaeT
Hayano nakeTa coobuleHmn.

NA (naeHTMdMKATOP NakeTa) — 3anyck ocuuanorpada npu obHapykeHnn NI,
paBHOro BbIbpaHHOMY 3HauYeHMto. Mcnonb3yiiTe pyyky BBOAA, YTOObI BbIOpaTh
3HaYyeHue naeHTUdMKaTOpa NakeTa.

MNA v QaHHble (MaeHTUOMKATOP NaKkeTa M AaHHble) — 3amnycKk ocumanorpada
NPOUCXOAMT NMPY OBHAPYKEHMM NaKeTa C MAEHTUOMKATOPOM U JaHHbIMM,
COBMaAAoWMMM C BbIBPAHHBIMM 3HaYeHUAMM. T1pKn 3anycKe No naeHTUdUKaTopy
nakeTa v AaHHbIM BbINOJIHWTE CeaytoLlmne AeNCTBIS.

YTo6bl BbIOPATL 3HaYEHME MAEHTUGMKATOPA NaKeTa, HaXKMMUTE NMPOrPaMMHYIO
KHOMKy "WUA naketa" 1 BOoCcnonb3yiTech py4ykol BBoga.

ObpaTtnTe BHUMAHMWE Ha TO, YTO B KayecTBe MAaeHTUdMKaTopa NakeTa MOXKHO
BblbpaTh "He MMeeT 3HaYeHMA" 1 OCyLEecTBAATb 3aMyCK TONIbKO MO 3HaYEeHMUAM
OAHHbIX.

YT06bl 334aTb KONMYECTBO BANT AaHHbIX U BBECTU UX 3HaYeHMA (B
LWecTHaALATEPUYHOM MK BOMYHOM GOpPMaTe), MCMO/b3YITe OCTasIbHbIE
NPOrPaMMHbIe KHOMKM.

OwmnbKa YeTHOCTU — ocLMANOrPad BbIMOMHMT 3aMyCK MO OLMOKAM YETHOCTM.
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OwnbKa KOHTPONbHOMU CYMMbl — OCLIMANOTPad BbIMOJHUT 3aMNyCcK MO oWnbKam
KOHTPO/IbHOM CyMMbl.

Mpw 3arpy3ke (Bbizose) dpaina onmcanua LIN (*.1df) 8 ocumnnorpad (cm. pasaen
“3arpysKa 1 oTobparkeHne CMMBOAMYECKMX AaHHbIX LIN" Ha cTpaHuue 439) 3anyck
MOYKET BbINOMHATLCA MO YCNOBUIO:

Maker (CMMBOIWI‘-IECKVIVI) - 3Ha4YeHne CMMBO/SIMYECKOTO MaKeTa.

MakeTt n curHan — 3Ha4eHne CMMBOJIMYECKOTO NaKeTa 1 3HAYeHMe CUrHana.

CUMBOIMYECKME NaAKETbI, CUTHAJIbI M 3HAYEHMA ONPEeAeNAtoTCA B d)aﬁne OonncaHmAa
LIN.

[akeT — cMMBOAMYECKOE MMA I/I,D,eHTMd)VIKaTOpa naketa LIN, curHan — cumsonmnyeckoe
UMsa buTa nau Ha6opa 61TOB B OaHHbIX LIN, 3HaveHrne moxeT ObITb CUMBOIMYECKUM
npeacraBieHnem 3HaYeHul buta curHana unm AECATUYHBIM YNC/IOM C eANHNUaMN.

NUETHHE 3 Wrorm E

HEENETY B AW NEE HI0EE 10D SRS

[na nonyyeHns nogpobHbIX cBeAeHU 06 MCNONb30BAHMM NPOrPAaMMHbIX KHOMOK
meH0 "BuTbl LIN" Haxkmute 1 yaepKuBamTe MCKOMYH KHOMKY, YTOObl BbIBECTU Ha
3KpaH ¢parmeHT BCTPOEHHOM CNPaBKu.
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CeezeHuA 0 gekoanpoBaHum gaHHbix LIN cm. B pasaene “lMocnegosatenibHoe
aerogupoaHue LIN" Ha cTpaHuue 442.

[locneposatenbHoe gekoamposaHue LIN

442

YT106bI HacTPOUTL OcuMAnorpad ana nonydeHma curHanos LIN, cm. pasgen “Hactpolika
ana curHanos LIN" Ha cTpaHumue 437.

[ns HacTpoWiku 3anycka no LIN cm. pasgen “3anyck no LIN" Ha cTpaHuue 439.

HacTpoika nocnegosaTensHoro gekoamposaHma LIN

1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH., UTOObI BONUTU B MEH!O
nocaeaoBaTeIbHOro AEKOAMPOBAHMA.

Kontp. 4etH Muetunr

et

2 BbibepuTe, cnenyeT M BKAOUYNTb BUTbI KOHTPOS YETHOCTM B NONE MAEHTUDMKATOPA.

a Ecnum tpebyetca 3amackmpoBaTh ABa BEPXHMX OMUTa YeTHOCTH, yoeamnTech, YTo
bnakoK nog, NporpaMmHoO KHomnKow MoKas. YeTH. He YCTaHOB/IEH.

b Ecau cnesyet BKAOYMTL BUTbI KOHTPOIA YETHOCTM B NoJe naeHTUdKUKaTopa, To
ybeamTecs, 4To GAaXKoK Nog, NporpammHoi KHOMKOM MoKas. YeTH. ycTaHoB/IeH.

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.

Ecnun HacTpoiika He obecneynBaeT yCTOMUYMBOrO 3anycKa, TO, BOSMOXHO, curHan LIN
HaCTONIbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMaTUYECKUIA 3amnycK ocunnnorpada.
Haskmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaxKMUTE NPOrpaMmmMHYyo
KHOMKY PeXXnm, 4to6bl U3MEHUTL PEXXUM 3anycka c ABTO Ha O6bIYH.
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[na 6onee yaobHOro nepemeLLeHna MexKay AeKOAMPOBaHHbIMM AaHHBIMU MOXHO
MCMo/ab30BaTh OKHO MacwTtab no ropMsoHTanu.

Cm. TakKe ¢ “UHTepnpeTauma gaHHbix gekogmposanua LIN" Ha cTtpaHuue 443
e “UnTepnpeTaumsa gaHHbix LIN Lister" Ha cTpaHuue 444

e “NMoucK gaHHbIx LIN B Tabnuue Lister" Ha cTpaHuue 445

NHTepnpeTauma AaHHbIX AekoanposaHmMAa LIN

Kromm

Kontp. 4etH Muetunr

et

* YrnoBble CUrHaNbl 0TOBPAXAOT aKTUBHYIO LKHY (BHYTPM NakeTa/Kaapa).

e CUHMe IMHUKM MO cepeanHe 0TOBPaXKatoT HEAKTUBHYIO LWKHY.

25

e lllecTHaguaTEPUYHBIA AEHTUDUKATOP M BUTbI KOHTPOAA YETHOCTU (EC/IN BKAKOYEHDI)

0TOBpaKaoTCA KeNTbiM LBeTOM. Ecn obHapyKeHa olWwmnbKa YeTHOCTH, TO

WecTHaAUaTePUYHbIN MAEHTUOUKATOP M BUTbI KOHTPOIA YETHOCTM (EC/N BKAKOYEHbI)

0TOBPAKaTCA KPacHbIM.

e [llecTHaguaTepUYHbIE 3HAYEHMA [EKOAMPOBAHHbIX AaHHbIX OTOHpaKatoTCa Henbim.

e KOHTpO/ibHasA cymma oTobparkaeTcs CUHUM LIBETOM, ECIM BEPHA, U KPaCHbIM, ec/u

HeT.

e Ecnaun mecta BHYTPW rpaHuL, nakeTa HeJ0CTaTO4YHO, TO ﬂ,eKOLI,l/IpOBaHHbIVI TEKCT B ero

KOHLe ByaeT CoKpaLleH.
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444

Hannume po30oBbiX BEPTUKA/bHbIX LUTPUXOB O3HAYAET, YTO A/1A NPOCMOTPa
[OEeKOAMPOBaHHbIX A@HHbIX CAeayeT yBenYMTb MmacliTab pasBepTkM (M 3anyCcTUTb
npoLecc cHoga).

Hanunune B cTpoKe A€KOAMPOBAHMA KPACHbIX TOYEK O3HAYAET HaZIMYME AAHHbIX,
KoTopble He oTobpakatoTcs. s MX NPOCMOTPA MOXKHO BbINONHUTL MPOKPYTKY MAK
YBENNUNTL KOIDPULMEHT Pa3BEPTKM.

HeunsBecTHble 3HaYeHWA LNHbI (HeonpeaeneHHble UK ownboYHble) oTobparkatoTes
KpacHbIM.

Mpu HaNNMYMKM OLIMBKK B MONE CUHXPOHM3ALMM 0TOBPa3ATCA KpacHble cumeobl SYNC.

Ecan yncno cMmMBONOB B 3aro/I0BKE MPEBbICUT YKa3aHHOE B CTaHAApPTe, TO
0T06pasATca KpacHble cMmBobl THM.

Ecnu obLiee YNCI0 NaKkeToB NPEBbLICMT yKasaHHOe B CTaHaapTe, To oTobpasarca
KpacHble cumaobl TFM (Tonbko ana LIN 1.3).

CurHan aktueaumm LIN 1.3 o6o3HavaeTca cuHmmm cumsonamm WAKE. Ecnn 3a
CUIHaNOM aKTMBALMM He nocaeayeT AeNCTBUTENBHOTO OFpaHMYMTENA aKTUBAL MK, TO
byaeT obHapyKeHa olnbKa, obo3Havaeman KpacHbiMM cumBosiamm WUP.

NHTepnpeTauna gaHHbIx LIN Lister

1 &00

WuHa 1: LI

Owmbiku

31 15 39 51 85
35

98 8L 9C A5 42

eHH "THCTHHE"

HO
Mon
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Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "LIN Lister" Tak»ke oTobparkatotcs
cneayouwme ctonbupl.

e O - WA naketa. MoxeT 0TOOparkaTbCs KaK WeCTHAALATEPUYHbIE UM CUMBOJIbHbIE
AaHHble (CcM. pa3aen “3arpysKka 1 oTobparkeHue CMMBOIMYECKMX AaHHbIX LIN" Ha
CTpaHuue 439).

e [laHHble — BalTbl AaHHbIX. 3HaYeHNe MOXKeT bbITb NpeCcTaBAEHO B
LeCcTHaALATEPUYHOM MAN CUMBOAMYECKOM dopmaTe.

e KOHTpOANbHaA Ccymma.
e OWMBKM — BbIAENAIOTCA KPACHbIM.

NCKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
ana BDEMGHM/,CI,EHGHMH Pa3BeEPTKM MeHbLUEE 3Ha4YeHNE N CHOBa 3anNyCTUTb nNpouecc.

Mounck gaHHbIx LIN B Tabauue Lister

BO3MOXHOCTM NoucKa ocumanorpada No3BoAAOT OTbICKMBATL (M OTMeYaTb) B CrIMUCKe
Lister aaHHble LIN onpeaeneHHoro tvna. Ana nepemelieHna no OTMeYeHHbIM CTPOKaM
TabnLLbl MOXHO MCNob30BaTh KHOMKy [Navigate] HaBurauma v cpeactsa ynpasneHums.

1 Bbibpas LIN B KauecTBe pexunma nocneaoBaTelbHOro AeKOANPOBAHMA, HAXKMUTE
KHonKy [Search] Mowuck.

2 HaxmuTte 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 HaxmuTe KHOMKy MOKUCK 1 BbibepuTe OAMH M3 CAeAyIOLLMX NapameTpoB.

MA, — noucK NaKkeToB C yKasaHHbIM MaeHTUdUKaTopom. YTobbl BbIGpaTh
NAEHTUDMKATOP, HAXXKMUTE NporpammHyto KHonky "M/ nakeTta".

WA v paHHble — NOWUCK NaKeTOoB C YKa3aHHbIMW MAEHTUOUKATOPOM U AaHHBIMU.
Y106bI BEIOPATL MAEHTUDUKATOP, HAKMKUTE NPOrPaMMHYyLo KHonKy "M/ nakeTa".
[na BBOAA 3HAYEHUA AAHHbIX HAXMWUTE NPOrpaMMHYto KHOMKy "BuTbl".

OwKnbKM — Nounck Bcex oLMBOK.

[JononHuTebHbIe CBEAEHMNS O NMOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBefeHna 06 ncnonb3oBaHMK kKHonku [Navigate] HaBuraumsa 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

26 3anyck no CXPl u
nocnegoBaTenibHOe
nekoampoBaHme

HacTtpoiika curHanos CXPl / 447
3anyck no CXPI / 449
MocnepoBatenbHoe gekogmposaHue CXPl / 452

[na 3anycka no CXPI (nepudbepuitHblil MHTepdenc TakTOBOro pacliMpeHms) 1
noc/eo0BaTeNlbHOro AeKoAnpoBaHma TpebyeTtcs nmnueH3sns DSOXT3CXPI.

HacTtponka curHanos CXPI

YT106bI HacTpoUTb ocuuanorpad Ana noayvyeHus curHanos CXPl, BbINoNHUTE caeaytouime
NencTens:

1 MogakntoymTe KaHan ocumnnorpada K UCTOYHUKY CUrHaNa TECTUPYEMOTO YCTPOMCTBA.

MO3KHO MCMONb30BaTb aHA/I0r0BbIe KaHasbl.
2 Haxkmute kHonky "[Serial] MocneaoBatenbH.".

3 HaxmuTe nporpammHyto KHonky MocnepoBaTenbH., C MOMOLLBIO PYYKM BBOAA
BbibepuTe Hy»HbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBaA
HaXXMUTe NPOrpamMHY KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

4 HaxMmuTe NporpaMmHyto KHOMKy Pexum un sbibepute peskmm CXPI.

HaxmuTe nporpammHyto KHomnky HacTpoiKa WuHbI, 4TOoObl OTKPbLITb MEHIO
HaCTPOWKM WHbI CXPI.

KEYSIGHT

TECHNOLOGIES
447



26 3anyck no CXPl u nocnenosaTenbHoe 4eKOANPOBaHME

a HaxkmuTe nporpammHyto KHOMKY MCTOYHUK 1 MOBEPHUTE PYy4KY BBOAA, YTODLI
BbIOPaTh KaHan 419 CUrHana.

b HaxmuTe nporpammuyto KHomKy Mopor, 3aTem C MOMOLLBIO Py4YKM BBOAA
BblI6EepUTE YPOBEHb NOPOrOBOrO HANPSXKEHUA CUrHANa.

[MoporoBbIN ypoBEHb HANPAXKEHUA MCNOAb3YETCA NPU AEKOANMPOBAHMM, M OH
MCMNO/b3YETCA B Ka4YecTBe YPOBHSA 3aMyCcKa, Koraa A5 BbIOpaHHOro c/ioTa
nocnenoBaTeIbHOro AeKOANMPOBAHMA YCTaHOBAEH TUM 3aMycKa
(MocneposatenbH. 1 nau MocnesosatenbH. 2).

¢ Haxmute nporpamMmmHyto KHoMKy JlONycK v ¢ MOMOLLbIO Py4YKM BBOAA (MM CHOBA
HaXMWUTE MPOTrPAMMHYIO KHOMKY U MCNO/b3YyMTEe AMAN0roBble OKHA C
OYKBEHHO-LM(POBOW KNaBNaTypPOI) YKaxKMTe AOMYCK Kak NPOLEHT OT WKWPUHbI B
TouT.

d HaxmuTe nporpaMmmHyto KHoMKy CKop. nep. AaHHbIX 1 C MOMOLLLbIO PYYKM BBOAA
(MK cHOBa HaXKMUTE NPOrPAMMHYIO KHOMKY M UCMONb3YITe AMaN0oroBble OKHa C
B6YyKBEHHO-LMbPOBOW KAaBMaTypoOin) NpUBeANTE CKOPOCTL Nepeaaym AaHHbIX B
cooTBeTcTBME € curHanom CXPl TecTupyemoro npubopa.

CKkopocTb nepeaayn gaHHbix CXPl MOsKHO 3aaTh B AmanasoHe ot 9600 6uT/c o
40000 6uT/c ¢ warom 100 6uT/C.

Heob6x0AMMO YCTaHOBUTL CKOPOCTb Nepeaayn AaHHbIX, aHaNOTMYHYO CKOPOCTH
TeCTUPYemMOoro yCcTponcTaa.

CKOPOCTb Nepeaayn AaHHbIX MO yMoa4YaHuio coctasnset 20 kbut/c.

e YcraHosuTe dnaxkok MoKas. YeTH., YToObl BKAHOUMTL BUT KOHTPOIA YETHOCTM B
none naeHtTuobmKaTopa.

Ecnn dnaxok MoKas. YeTH. He YCTaHOB/IEH, BEPXHNIM BUT CKpbiBaeTcs. KOHTPOIb
YETHOCTU MO-NPEXKHEMY BbINOJHAETCA, HO OTOOPAKAETCA TONbKO NPU NOABAEHUM
OLWKNOOK.

OWMBKM KOHTPOIA YETHOCTM OTOBPAXKAOTCA KPACHBIM LIBETOM.

f HaxmuTe KHOMKyY "Hasaza/BBepx", UTobbI BEPHYTLCA B MEHIO
nocnefosaTesibHOro AekoanposaHuna CXPI.
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3anyck no CXPI

Y7106bI HacTpouTb ocumanorpad ana noaydeHua curHanos CXPl, cm. pasgen “Hactpoitka
curHanos CXPI" Ha cTpaHuue 447.

Koraa B KauecTBe 0HOro M3 cNocoboB LeKOANPOBAHMA MO NOCAeL0BATENBHOW WNHE
Bbl6paH meTton, CXPI (nepudbepmitHblil MHTEPDENC TaKTOBOrO PACLUMPEHMA), MOXKHO
BbIMOJIHATL 3aMyCcK No curHanam CXPI.

Kaapbl CXPl umetoT cneaytowmin popmar:

Normal frame

PID Frame Info Data CRC
(1 byte) (1 byte) (0-12 bytes) (1 byte)
Parity | Frame ID DLC NM CT
(1bit)| (7 bits) | (4 bits) (2 bits) (2 bits)
wakeup | sleep

Long frame
PID Frame Info Data CRC
(1 byte) (2 bytes) (0-255 bytes) (2 bytes)
Parity | Frame ID DLC NM CT Extension
(1bit)[ (7 bits) | (4 bits, (2 bits) (2 bits) DLC
= 0xF) [ wakeup [ sleep (1 byte)

e DLC = Koa ANVHbI AaHHbIX
e NM =ynpasneHue ceTbio

e CT=cuetunK

YT106bI HACTPOUTL YCN0BMA 3anycKa no curHany CXPIl, BbinoaHMTE cneayouwme AencTBns:

1 HaxmuTe [Trigger] 3anyck.

2 HaxmuTe nporpaMmHyto KHOMKY TR 3anycka B MeH0 «3amnyCcK», 3aTem NoBepHuUTe
py4Ky BBO/a, 4TOObI BbIOpATh NOCAeA0BaTeNbHOE AekoaMpoBaHue (MocneposaT. 1
unu Nocnepnosat. 2) curHana CXPI.
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3 HaKMuWTe NPOorpammHyto KHOMKY 3anycTuTb MO: U C MOMOLLLbIO O PYYKM BBOAA
BblbepuTe TMN 3anycka no CXPI:

SOF (Hauano Kagpa) — 3anyck no HavasbHOMY BUTY ftoboro Kaapa.
EOF (KoHew, Kagpa) — 3anycK B KOHUe Ntoboro Kaapa.

PTYPE — 3anyck no nto6omy Kaapy, KOTOpbIi Ha4MHAETCs COo crneumansHoro banta
PTYPE.

Kaapbl PTYPE HaunHatoTca ¢ gonosiHuTensHoro 6ainta PID ¢ N[, kaapa 0000000b
(3apesepBupoBaH ana Kagpos Tonbko PTYPE). 3a 6aitom PID PTYPE cneayet
06bI4HbIN BanT PID 1 ocTanbHble cocTaBaALMe 06bIYHOMO Kaapa.
JdononHuTensHbI 6anT PTYPE HMKOraa He BKAtoYaeTcs B BblumcaeHme CRC.

MA kappa — 3anyck no 3agaHHomMy nonb3osatenem W/ Kaapa B KoHue H6aiiTa PID.
3HaveHue M/ Kagpa 3agaeTca nosb3osBatesnem, 3aHMmaeT 7 6UT u umeet
nobutosble He3pasnMyHble COCTOAHUA. MOXKHO 334aTb 3aMycK Mo HaZIMYMIO UK
oTcyTcTBMto banTa PTYPE.

UA, nvupopmaumna 1 AaHHbIe Kaapa — 3anyck no kagpam CXPI 8 KoHue
nocnefHero 6aiTa AaHHbIX, ONpeAeeHHOro B HAaCTPOMKax 3anycka. Kpome
3HayeHuA PID MOXKHO 3a4aTb cofepskumoe baliTa MHbopmaumm o Kaspe ¢
nobuToBbIMKN 6E3Pa3MUYHBIMU COCTOAHUAMM. MOXKHO 334aTb 40 12 HaiToB
[OaHHBIX, MO KOTOPbLIM ByZeT BbINOAHATLCA 3aMyCK C NOBUTOBbIMM HE3Pa3NNYHbIMM
COCTOAHUAMM.

nAa, vipopmauma n gaHHble Kagpa (ANUHHDBIN Kagp) — 3anyck no kagpam CXPl B
KOHLLe nocneaHero 6alTa faHHbIX, ONpeAeNeHHOro B HaCTPOMKax 3anycKa.
CraHaapTHoe none DLC 6yaeT 3abn10KkMpoBaHo Ha 1111b. MoxHo 3aaaTb 4o 12
6alTOB AaHHbIX, N0 KOTOPbIM ByAEeT BbINONHATLCA 3aMyCK, U YKa3aTb HOMep
HavanbHoOro H6aiTa B KayecTBe cMelleHmA. CMeLLeHNe MOKET COCTaBNATb 40 123
6alToB Npu Hanwnumm H6ainTa PTYPE nnun 124 6aiita npw ero oTcyTCTBUM.

OwwunbKa nona CRC — 3anyck Npu HeCOBNAZEHMAX PAacYeTHOTO U NepeaaHHoro
CRC. Mpu He0BX0AMMOCTM MOXKHO BbINOAHUTL duabTpaumtio no NI kaapa n PTYPE,
KaK anda 3anycka no N kagpa.

OL. KOHTP. YeTH. — 3aMNyCK Mo HenpasuabHOMY BUTY KOHTPOIA YETHOCTM B Noe
PID nan PTYPE.

Ow. paccT. mexKay 6aiiTamm — 3anyCK, Kak TO/IbKO PAcCTOAHME MeXay
nocnefoBaTesbHbIMK BaiTamm B Kagpe npebicuT 9 61TOB. MpK HEOHXOAMMOCTH
MOXHO BbINOAHWUTL duabTpaumto no U kaapa v PTYPE, Kak ana 3anycka no U/
Kagpa.

Ow. paccT. mexay Kaapamm — 3anycK, Kak TO/IbKO PacCTOAHME A0 Havyana HOBOrO
Kagpa coctaBuT meHee 10 6e30enCTBYOLINX OUTOB.

450 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



3anyck no CXPI u nocnegosaTtensHoe aekogmnposarme 26

OwunbKa KaapMPOBaHUA — 3aMycK No CTONOBOMY bUTy BaiiTa, OTAMYHOMY OT
NIOTMYECKOWn eaAnHULbL. MPU HEOBXOAMMOCTN MOXKHO BbIMOSHWUTL GUALTPALMIO MO
N kagpa v PTYPE, Kak ana sanycka no W[ Kaapa.

OwmnbKa ANMHDBI AAHHDbIX — 3aMYCK, KaK TO/IbKO YMCA0 6alTOB AaHHbIX B Kaape
NPEeBbICUT 3Ha4YeHMe, yKazaHHoe B nose «DLC» nnm «PacwmpeHHbin DLC». Mpun
HEeOobX0AMMOCTM MOKHO BbINONHUTL duabTpaumto no N4 kagpa n PTYPE, kak ann
3anycka no U/ kagpa.

OwunbKa AUCKpeTU3aLMKM — 3aryCcK Npu obHapykeHnn 10 nocienoBaTesbHbIX
JIOTMYECKUX HYNEeN.

Bce owmnbKM — 3anyck no ntobbim olwnbKam CRC, yeTHoCTH, IBS, ctonosoro 6mTa,
OJIMHbBI A@HHbIX U AUCKPETU3aLMK.

Kapp B pek. oXXMpaHua — 3anyck no nepesaye 0bOblYHOrO Kaapa,
COOTBETCTBYHOLLEro onpeaeneHnto Kagpa B pexmme oxXnaaHma 8 CI'IeLI,Md)VIKaLI,MI/I
CXPI.

MMNynbc aKTUBALMM — 3aMYCK M0 0OHAPYMKEHMIO MMIY/1bCa aKTUBALMN.

4 [1na TMNOB 3amnycKa, NO3BONAOLLMX BbIMOAHATL 3aMyCK MO AAHHbIM, HaXXMUTE
NPOrpammHyto KHonky butbl. B meHto «butbl CXPI» MOXHO 3a4aTb 3Ha4YeHna U,
MHGOPMALMM O Kagpe 1 AaHHbIX, MO KOTOPbIM HEOHXOAMMO BbINOMHATL 3aMycK:

OnpepenuTtb — 3Ta NPOrpaMmmHan KHOMKa No3BoAeT BbibpaTb, YTO HEOBXOANUMO
3aaatb (MO, nHbopmaumto 0 Kaape MAK AaHHbIE) U B KaKoM popmaTe
(wecTHaauaTepMyHOM UAM ABONYHOM). OCTaNbHbIe MPOrPaMMHbIE KHOMKM B
MEH!0 NO3BOAIOT BBECTU 3HAYEHMA.

PTYPE — npu ycTaHoBKe 3Ha4YeHuin [ 3Ta nporpaMmHas KHOMKa no3sonseT
yKa3aTb, KOraa HeobxoAMMO BbIMOMHATL 3aMycK: NPU HAaMYUK CNeLManbHOro
6anta PTYPE uau npu ero oTcyTcTBUMN.

DLC — npu ycTaHOBKE 3HAYEHUM AaHHbIX MAK MHGOPMaLIMM O Kaape 3Ta
nporpaMmmHas KHOMKa No3BOAET yKasaTb KO A/IMHbI A@aHHbIX, MO KOTOPOMY
HeobXx04MMO BbINOHATL 3aMyCK. ITO TaKKe NOBAMAET Ha YMCa0 6alTOB AaHHbIX,
KOTOPOEe MOXKHO 334aTb 418 3aMycKa.

Yucno 6aiitoB — 3Ta nporpaMmmHan KHOMKa NO3BOJIAET YKa3aTb YMNC/10 6aliToB
AaHHbIX, MO KOTOPOMY HeO6XO,D,I/IMO BbINOJIHATL 3aMyCK. TO YMC/O
OrpaHn4YMBaeTCA 3a4aHHbIM 3HaYeHnem DLC, HO moxkeT ObITb MEHbLLE.
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Homep HauanbHoro 6aiiTa — npu 3anycKe no AJWHHbIM Kapam MakcMmManbHoe
yncno 6anToB AAHHBIX, MO KOTOPOMY MOYKHO BbINO/IHATL 3aMyCK, COOTBETCTBYET
12, Ho 3TK 12 6aiTOB MOTYT pacnoaaraTbCa B AaHHbIX CO CMeLleHnemM. ITa
nporpaMmmHasn KHOMKa NO3BOAET YKa3aTb Ha4ya lbHbI 6ANT cMelleHuMA.
HauyanbHblii 6aNT MOXKET NPUHMMATL 3HaYeHne A0 123 6aiToB NpK HaAUYUK
6anTta PTYPE nnun ao 124 6aiiToB nNpu €ro oTCyTCTBUM.

5 [Mpwu 3anycke no owmnbKam nons CRC, owmbKam pacctosHMA mexay 6antamu,
OWNBKaM KagpmnpoBaHMA UK oWMBKam AANHBI LaHHbIX MOMHO MCNO/b30BaTb
nNporpammHyto KHonky ®@unbtpoBatb no U, aAna nsmeHeHMA NnapameTpoB 3amnycka,
4TOObI OH BbIMONHANCA TONBKO ANA YKazaHHoro UA.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3aMnycKa, To, BO3MOXHO, curHanbl CXPI
HACTONbKO Me/IEHHbIe, YTO BbINOJIHAETCA aBTOMATMYECKMIA 3aMyCK ocuunnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKMuTe NPOrpaMmmMmHyto
KHOMKY PeXXum, utobbl U3SMEHUTb PEXMM 3anycKa ¢ ABTO Ha O6bIUH.

[ns oTobpaxkeHUs cBegeHUI 0 NocneaoBaTelbHOM AekoamposaHum CXPl cm. pasaen
“MocnepoBatenbHoe gekoaupoBaHue CXPI" Ha cTpaHuue 452.

[locneposaTenbHoe gekoamposaHmne CXPI

Y1066l HACTPOUTL OcuMAnorpad aAna nonydeHma curHanos CXPI, cm. pasaen “HacTpoika
curHanos CXPI" Ha cTpaHuue 447.

[ns HacTpoliku 3anycka no CXPI cm. pasaen “3anyck no CXPI" Ha cTpaHuue 449.

[na HacTPOMKKM nNocnenoBaTeIbHOTO AeKoaMpoBaHus CXPl BbINOAHUTE caeaytowme
NencTBus:

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObI BOUTU B MEHIO
noc/Nef0BaTe/IbHOro 4eKOAMPOBaHMA.
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JIMCTHHE

5

2 Ec/nv cTpOKa AeKoampoBaHMs He oTobpaxaeTca Ha Aucniee, 414 ee BKAYEHUs
HaxXmuTe KHonKy [Serial] MocneaoBaTenbH.

3 Ecaum ocumnnorpad octaHoB/eH, Ana cbopa U AeKOAMPOBAHUA AAHHbBIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHanbl CXPI
HACTONbKO MeZ/IEHHbIe, YTO BbINOJIHAETCA aBTOMATMYECKMIA 3aMyCK ocuunnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmMmHyto
KHOMKY PeXXum, utobbl U3SMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

[na 6onee nerkoro nepemeLleHmns Mmexay noay4eHHbIMU JaHHbIMMY MOKHO
MCMo/1b30BaTb OKHO MacwTab no ropMsoHTanu.

Cm. Takke  * “UHTepnpeTaums gekoanposanHus CXPI" Ha cTpaHuue 454

e “NHTepnpeTtauma gaHHbix CXPI Lister" Ha cTpaHuue 456

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 453



26 3anyck no CXPl u nocnenosaTenbHoe 4eKOANPOBaHME

454

NHTepnpeTauma aekoampoBanHma CXPI

TcTiHr
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et

[na oTobpaskeHns pesynbTaToB AekoampoBaHua CXPl UCNonb3yoTca caeaytouime
ugera:

CuHune yrnosble GOPMbl CUrHANOB — aKTUBHAA WKWHa (BHYTPUM NakeTa/Kaapa).
CUHME IMHUK N0 cepeanHe — WKHA HeaKTUBHa.

Ons kagpos PTYPE B pe3synbTaTax AekoamposaHus nepes M kaapa otobparkaerca
TekcT "PTYPE". Ecivt BUT KOHTPOAS YeTHOCTM B nosie PTYPE ownboYHbIN, TeKCT
"PTYPE" oTobparkaeTca KpaCHbIM LIBETOM.

WM nakeTa/Kagpa — skenTble WecTHaauaTepuyHble Ynucna. U naketa/Kaapa moskeTt
O0MNONHUTENIbHO YKa3blBaTb UM ONYCKaTb BeAyLWmMit BUT KOHTPOAA YETHOCTMU.

Koga, anvHbl aanHbix (DLC) — ronyboi. 3HaveHne DLC — Bceraa AeCATUYHOE YMCIO.
YnpasneHue cetbto (NM) — 3eneHbiit. [lBonyHoe 3Ha4yeHme, asa buTa.
CyeTumk (CT) — xkenTbih. lBonyHoE 3Ha4YeHWe, ABa BUTa.

BaiTbl AaHHbIX — 6enbili TEKCT, OTPOPMATUPOBAHHbIV B BM/E Napbl
LeCTHaALATEPUYHBIX MONYHANTOB AN1A KaxKaoro 6aiTa. 3TM WecTHaauaTepuYHble
6aliTbl oTobpakatoTca ¢ MSB cneBa.

CRC —ronybble wecTHaguaTepmnyHble Yncaa, eCn NPaBmabHO, KpacHble — Npu
0BHapyXeHUM oWmnbKu.
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KpacHble yrnosble ¢)OprI CMTHaN0B — HEU3BECTHOE COCTOAHME UK OLIMOKa.
[MomeyeHHble Kagpbl C olwmnbKamm — KpaCHbIM C MOMETKOM:

"IBS ERR" — owinbKa paccToaHma mexay 6artamu. Koraa pacctoaHne mexkay
6alTamun B Kagpe coctasnseT bosee 9 6GUTOB.

"IFS ERR" — owmnbKa pacctosHMsa mexay Kagpamu. Koraga nepeg 3anyckom HOBOMO
Kagpa B COCTOAHMM Be3aencTana npucytcTeyet meHee 10 6MTOB.

"FRAME ERR" — owWwmnbKa KagpunpoBaHua. Korga cTonosbii BUT He aBaseTca
NOTUYECKOM eANHULIEN.

"LEN ERR" — ownbKa onnHbl AaHHbIX. Ecnm B Kagpe coaep»kmtcs bonblie 6bantos
AaHHbIX, YeM yKa3aHo B8 none DLC.

"SAMP ERR" — owmnbKa anckpeTtusaumu. NMpun obHapykeHumn 10
NocNef0BaTe/IbHbIX IOTMYECKMX HyNel.

"?" — (Hen3BecTHO)

P030Bble BEPTMKA/IbHbIE YEPTbl — [/1A MPOCMOTPa AEKOAVPOBAHNA YBENYbTE
KO3QPULMEHT pa3BepTKM (M NOBTOPHO 3amnycTuTe).

KpacHasa To4YKa — A0CTYMHbI 40NONHUTENbHbIE CBeAeHMA. [1eKOAMPOBaHHbIN TeKCT
COKpalleH. YBennybTe KoadbuUMEHT pasBepTKM 413 NPOCMOTPa.

Koraa wnHa NepexoamnT B PeXKMM OXKUAAHWA, 0TOOpaKatoTca cnelmnanbHble Kagpsbi:

Kaap SLEEP — opaH»KeBbili. OTobparkaeTca 2,5 Mc noc/ie NPUHATUA WNHOW BbICOKOTO
3HayeHua bespencTens. B Tabauue Lister puKkcnpoBaHHble 3HaYeHMA
LeCTHAALATEPUYHBIX AaHHbIX B CTO/OLE AaHHbIX 3aMeHstoTcA Ha TeKkcT "SLEEP
FRAME".

Kagap WAKE — cuHuiA. MMmnynbc HU3Koro ypoBHs 250-2500 MKc ABAAETCA MMMY/IbCOM
aKTMBaLMK, NPU 0OHaPYKEHUN KOTOPOro oTobparkaeTca cMHUIM kaap WAKE. 3a atum
MMMYbCOM NOCAeAyeT OpaHKeBaa AMHUA. JINHNA AeKOAMPOBAHUA CTaHeT
CUHel/6e3aeicTBytoLel nocie obHapyKeHuUsa nepsblix 10 TaKTOB (HO He paHblie).
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NHTepnpeTauma aaHHbix CXPI Lister

|
|
|
|
|
||
o

Kromm

JaHHbie

FF FF
FF FF FF FF FF FF ...
00 00 00 00 00 O ...

Kpome cTtaHgapTHoro ctonbua "Bpema", meHto CXPI Lister TakKe coaepuT cneayrouime
cTonbupl:

456

N — wecTHaALaTePUYHOE 3HaYeHMe.
DLC — (KoA, ANMHbI A@HHbIX) AECATUYHbIE 3HAYEHWS.
NM/CT — (ynpaBaeHue ceTbio/CHeTumK) ABONYHbIE 3HaYEHUS.

JaHHble — WecTHaauaTepmyHble 3Ha4YeHnA.

[Na KagpoB B peXnmMe OXMaaHMa 3HaYeHMs AaHHbIX 3amellatoTcs Tekctom "SLEEP
FRAME".

CRC — wecTHaguaTepmnyHoe 3Ha4yeHue.

OWKnBKM — CTPOKOBOE 3HaYeHMe, KOTOPOE YKa3blBAET Ha TUM OOHaPYKEHHOM
OWNBKM:

CRC — owwnbKa CRC.
Ow. KOHTp. YeTH.
IBS — owwnbka IBS.
Fr — owwnbKka Kaapa.

LEN — owmnbKa A nHbI.
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SAMP — oluMbBKa ANCKpEeTM3aLmK.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

27 3anyckK no FlexRay n
nocnenoBaTeNbHOE
NeKoaAMpoOBaHMe

HacTpoiika curHanos FlexRay / 459
3anyck no FlexRay / 461
MocnepoBatenbHoe aekoaupoBaHue FlexRay / 464

[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
459
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460

4 HaxmuTe NporpaMmHyto KHOMKy CUrHanbl, 4Tobbl OTKPbIT MeHto "CurHanbl FlexRay".

Haxmunte UCTOUHUK 1 BbibGepuTe aHa0roBbli KaHan 418 M3MEPEHUA CUrHaa
FlexRay.

HaxmuTe Mopor, a 3aTem NoBEpHUTE PYYKy BBOAA, YTOObI BbIGPATH NOPOroBbIi
YyPOBEHb HanpAXKeHus.

YCTaHOBAEHHbIM I'IOpOI'OBbIIZ YPOBEHb AO0/IXKEH BbITb HUKE YPOBHA HEAKTUBHOIO
COCTOAHMUA.

Moporosblit ypoBEHb HAMPAXKEHUA NPUMEHAETCA NPU 4eKOAMPOBaHMM 1
MCNONb3YETCA B KaYecTse YPOBHA 3anycKa, Koraa 1A 8biI6paHHOM WMHbI
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3anycKa.

Haxmunte CKOPOCTb 1 BbibepHTe CKOPOCTb Nepeaaqn AaHHbIX U3MEPAEMOro CUrHaNa
FlexRay.

HaxmuTe LUnHa v BbiIGepuTe TUN WKHbBI U3MepAemMoro cnurHana FlexRay.

HeobxoAMMO NpaBWIbHO YKa3aTb WWHY, TaK KaK 3Ta HAaCTPOIKa BAUAET Ha
obHapyeHue owmnbok CRC.

HaxmunTe ABTOHACTPOIKa /1A BbINONHEHWA CNeAYIOLLINX AeNCTBUIA:

YCTaHOBKW MmnedaHca AanA Bbl6paHHOI’O KaHana McTtovHnka 50 Om npum
MCNONb30BaHNK ,Cl,l/ld)dDEDEHLLI/IaﬂbHOI'O adKTMBHOTIO I'IpO6Hl/lKa C npepbiBaHNEM
50 Om;

YCTaHOBKM KO3pduUMeHTa 3aTyxaHMaA NpobHunka 10:1 ana BbiIbpaHHOro KaHana
NCTOYHMKA;

YCTaHOBKM ypoBHSA 3anycka -300 MB (Ha BbiIOpaHHOM KaHane UCTOYHMKA);
BK/IIOYEHMA NOAABNEHMA WYMa NPW 3anycKe;
BKNIOYEHNA NOCNEA0BaTENLHOIO AEKOAMPOBAHNS;

YCTaHOBKM TUNa 3anycka aaa FlexRay.
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3anyck no FlexRay

Y106bl HAacTPOUTL ocumanorpad AN NoAYYeHUs AaHHbIX curHana FlexRay, cm. pasaen

“Hactpolika curHanos FlexRay" Ha cTpaHuue 459.

Mocne HacTpoiKkm ocumanorpada 4N NONyYeHUA AaHHbIX curHana FlexRay moxHo
BbIMOJIHWUTL HAaCTPOIMKY 3aMyCKOB MO NakeTam (see cTpaHuua 461), ownbram (see

CcTpaHuua 462) nnm cobbitmam (see cTpaHnua 463).

CBegeHuWA 0 nocnenoBaTe/IbHOM AeKogupoBaHuu FlexRay cm. B pasaene
“MocnepoBaTenbHoe aekogmposaHue FlexRay" Ha cTpaHuue 464.

3anyck no naketam FlexRay

HaxxmuTe [Trigger] 3anyck.

B meHto "3anyck" HaxkmuTe NporpaMmHyHo KHOMKY 3anycK, 3aTEM C MOMOLLIbIO PYYKM
BBOZA BblbepuTe NocienosaTesbHyto WnHy (MocneaosatesnbH. 1 uam
MocnenosaTenbH. 2), Ha KOTOPOM ByAET BbIMOJHATLCA AEKOAMPOBAHME CUTHANO0B
FlexRay.

HasmuTe nporpamMmHyto KHOMKY 3anycK, 3aTeM C MOMOLLIbIO PYYKM BBOAA Bbibepute
Maker.

HaxmuTe nporpammHyto KHoMKy MaKeTbl, 4TOObI OTKPLITL MEHI0 "3anycKk no nakeTy
FlexRay".

H £ LMK
1

HaxmuTe nporpammHyto KHoMKy AeHTUPMKATOP NaKeTa v C MOMOLLbIO PYYKM
BBOZA BblOEpUTE 3HaYeHWe naeHTMdMKaTopa NakeTa n3 Bknagxkm Bee nam ot 1 4o
2047.

HaxkMuTe nporpammHyto KHoMKy Tun nakerta Ana Bbibopa TUna nakera:

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 461



27 3anyck no FlexRay n nocnenosaTenbHoe 4eKOAMPOBaHKE
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Bce naketbl

MakeTbl 3anycka

NakeTtbl NULL

MakeTbl CMHXpOHM3aL UK
HopmanbHbie nakeTbl
HE nakeTtbl 3anycka

HE naketbl NULL

HE nakeTtbl cMHXpOHM3aL MK

7 HaxkmuTe nporpammHuyto KHonky MOBT ¢4 LIMKA 1 MOMOLLBIO PYYKM BBOAA BbibepuTte

K03ddULMEHT NOBTOPEHMSA CcHETYMNKA LMKAOB (2, 4, 8, 16, 32 1an 64 nnu Bee).

HasmuTe nporpamMmmHyto KHOMKY OCH €4 LIMKA 1 C MOMOLLLbIO Py4YKK BBOAA BbibepuTe
OCHOBHOM KO3GUUMEHT cHeTUMKa UMKNoB oT 0 40 KoadduumeHTa MOBT c4 LUKA
MUHyC 1.

Hanpumep, npu ocHoBHOM KoadduumeHTe 1 1 KoadpduumeHTe noBTopeHma 16 3anyck
ocumnnorpada byaeT BbinoAHeH Ha Umknax 1, 17, 33, 49 n 65.

YT106bI BBINOAHUTL 3aMyCcK N0 onpeaeneHHOMY LMKy, A1A Ko3addumeHTa
MOBTOPEHMA LIMKIOB YCTaHOBMTE 3HaYeHne 64 1 MCNo/b3yiTe OCHOBHOM
K03bbOUUMEHT UMKNOB A4 BblOOpa LMKAa.

Y706bI BBINOMHUTL 3aMYyCK MO BCEM (/1H0ObIM) UMKNAM, 415 KO3ddMLMEHTa NOBTOPOB
UMKNa ycTaHOBKTE 3HaveHKe "Bee". Ocumnnorpad BbIMOAHWUT 3aMycK Mo Kaxaomy
LUMKAY.

TaK Kak onpeaeneHHble nakeTbl FlexRay moryT oTobparkaTbcs peaKo, pekomeHayeTcs
HaxkaTb KHOMKy [Mode/Coupling] Pexxnum/CBa3b, a 3aTem HaaTb NPOrpaMmmMmHyto
KHOMKY PeXum ana M3MeHeHUA perkmnma 3anycka ABTo Ha HopmanbHblii . [laHHan
onepauma npenoTBpalllaeT aBTOMaTUYECKMA 3anycK ocumnnorpada B pexxmme
OXWAQHWUA oNpeseeHHOro NakeTa U KOMBUHALUKN LUKNOB.

3anyck no owmnbram FlexRay

1 HaxmuTe [Trigger] 3anyck.

2 B meHto0 "3anyck" HaKMUTe NPOrpaMMHYto KHOMKY 3anycK, 3aTeM C MOMOLLbIO PYYKM

BBOZA BblbepUTE NocienoBaTesbHyto WKHy (MocneaosatenbH. 1 uam
MocnenosaTenbH. 2), Ha KOTOPOM ByAET BbINONHATLCA AEKOAMPOBAHME CUTHANOB
FlexRay.
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3 HaskmuTe NporpamMmmMHYI0 KHOMKY 3anycK, 3aTemM C NOMOLLbIO PY4YKM BBOAA BblibepuTte
OwwnbkKa.

4 HaxXMuUTe NporpaMmHyto KHOMKy OWKUOKK, 3aTem BbibepuTe TUM OWNOKK:
Bce ownbKu

OwwunbKa CRC 3aronoBKa — OLIMOKa KOHTPOAA LMKANYECKUM M3ObITOYHBIM KOA0M
B 3ar0/IOBKe.

OwmnbKa naketa CRC — oLLMOKa KOHTPOAS UMKANYECKMM U3DbITOYHBIM KOAOM B
nakete.

TaK Kak owmnbku FlexRay BO3HMKAIOT peaiko, HaxmuTte KHonKy [Mode/Coupling]
Pexkum/CBA3b, 3aTEM HaKMUTE MPOrPamMMHYIO KHOMKY Pexum a1a nsmeHeHms
pexkrMma 3anycka ABTo Ha HopmanbHblii. [laHHasa onepauusa npegoTepaliaeT
aBTOMaTMUYECKMI1 3aNycK ocumanorpada B pexkMme OXKUAAHUA OLIMBKN. BO3MOXKHO,
noTpebyeTcsa OTperyaMpoBaTb 3a4ePKKy 3anycka ocumanorpada ana npocmoTpa
onpeaeneHHON OWNBKM NPU HAMYMN HECKONIbKUX OLUMBOK.

3anyck no cobbiTnam FlexRay

1 HaxkmuTe [Trigger] 3anyck.

2 B meHto "3anyck" HaXkMuTe NporpammHyto KHOMKY 3anycK, 3aTem C NOMOLLbIO PYYKM
BBOJA BbIObepuTe nocieaoBaTesibHyto WnHy (MocneaosatensbH. 1 nan
MocnenosaTesibH. 2), Ha KOTOPOM ByAeT BbINOMHATLCA AEKOAMPOBAHME CUTHANOB
FlexRay.

3 HaskmuTe NporpammMHYIo KHOMKY 3anycK, 3aTemM C NOMOLLbIO PYYKM BBOAA BblibepuTte
CobbiTHe.

4 HaxmuTe nporpammHyto KHormnky CobbiThe, 3aTem BoibepuTe TMN COBbLITUA:

AKTtuBauusa
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TSS — nocnenoBaTeNbHOCTb Ha4Yaa Nepeaaym.
BSS — nocneaoBaTeibHOCTL Havana balTa.
FES/DTS — nocne08aTe/IbHOCTb KOHLIA NaKeTa WA AMHaMUYECKOTO CNEXEHNS.

5 HaxkmuTe ABTOMaTMUECKas HacTpoiika ana cobbiTua.

Mpyn 3TOM aBTOMATUYECKM HACTpaMBatoTCA NapameTpbl ocumanorpada (Kak nokasaHo
Ha gucnnee) Ana BbIbpaHHOro cobbITUA 3aMycKa.

[MocnepoBaTenbHoe aekoampoBaHune FlexRay

YT06bl HAacTPOUTL OcuMANOrPad ANA NOSyYeHMs AaHHbIX crHanos FlexRay, cm. pasaen
“HacTtpolika curHanos FlexRay" Ha cTpaHuue 459.

[na HacTpoiku 3anycka no FlexRay cm. pasgen “3anyck no FlexRay" Ha cTpaHuue 461.

HacTpoiika nocnefnoBaTenbHoOro Aekoamposanuna FlexRay

1 HaxkmuTe KHonMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/e10BaTe/IbHOrO 1EeKOANPOBaHMS.

NULL: 000 oooo 1(100.0%)

TMeTHRR

-

2 Ec/iv cTpoKa AeKkoampoBaHus He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

3 Ecam ocumnnorpad octaHoB/eH, Ana cbopa U AeKOAMPOBAHUA AAHHbBIX HAKMMUTE
kHonKy [Run/Stop] Myck/Cron.

[na 6onee nerkoro nepemelleHns Mmexay noay4eHHbIMU JaHHbIMKU MOKHO
MCMo/1b30BaTb OKHO MacwTab no ropMsoHTany.

Cm. TakKe  * “UHTepnpeTtaums gekoamposaHus FlexRay" Ha cTpaHuue 465
e “Cymmupytoliee yctpoicteo FlexRay" Ha cTpaHumue 465
e “UHTepnpeTaums gaHHbIx FlexRay B Lister" Ha cTpaHuue 466

¢ “Towuck gaHHbIX FlexRay B Lister" Ha cTpaHuue 467
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NHTepnpeTaums gekoamposaHma FlexRay

10.0:1
10.0:1

v e U e T T

BATENEHOE [ EBKOOHKE
CurHans

-

e Twun naketa (HOPM, CUHX, 3AM, HY/1 — cnHuit ugeT).
e [ nakeTa (AeCATUYHbIE YMCNA — KETbIN LBET).
e [111Ha NONE3HOM Harpy3KM (AeCATUYHOE YMCNO CNOB — 3e/1eHbIV LBET).

e CRC 3aronoBKa (WecTHaguaTepuyHble Ynucaa — CUHWUIA UBET, cooblieHne o6 owmnbke
HCRC — KpacHblIi1 UBeT).

e Homep umKna (OecATUYHbIE YMCna — SKeNTblit LBeT).
e bBaiTbl AaHHbIX (LWeCcTHaAUuaTePUYHbIE YMcaa — 6enblit LBeT).

e CRC nakeTa (lWecTHaALaTeEPUYHbIE YMCaa — CMHWI UBET, coobuleHme 06 owmnbke FCRC
— KpacHbI UBeT).

e OwWKMbBKM NaKeTa M KoAMPOBaHMA (CneumnanbHbIi CUMBO OLWNMOKM — KPaCHbIA LUBET).

Cymmupytoulee yctponcTaso FlexRay

Cymmupytolee ycTpoicTeo FlexRay coCcTOMT M3 CYETUMKOB, KOTOPbIE MO3BONAIOT
HanpAMYo U3MepPATb Ka4ecTBO U 3GDEKTUBHOCTb PaboThbl WKHbLI. Cymmupytollee
YCTPOMCTBO OTOOparkaeTcs Ha AUCee, ecan ana napameTpa "[dekoanpoBaHue FlexRay"
B MeHto "llocnenoBateibHOE AeKoAMpoBaHMe" yCcTaHOBNEHO 3HauYeHne "BK/1.".
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NULL: O [
Akl JIMCTHHE

e -

Ha cueTunke NAKETbI B pexknme peanbHOro BpeMeHM 0TobparkaeTcs KoAMYecTBo
BCEX NMPUHATbIX MaKEeTOB.

Ha cyetunke HYJI OTO6pa>KaeTCH KONM4YeCTBO U NMPOLEHT HY/1EBbLIX MAaKETOB.

Ha cuetunke CMHX oTobpaykaeTca KOIMYeCcTBO M NMPOLEHT NakeToB CUHXPOHU3ALMN.

Cymmupytolliee yCTpoMcTBO paboTaeT, cunTaeT NakeTbl M PacCYUTbIBAET MPOLEHTHOE
OTHOLLEHWE, Aaxe ecnn ocumanorpad ocTaHoBAEH (COOP AaHHbIX He BeAeTcs).

Mpv 3aN0NHEHMM NAMATU Ha cYeTYMKe oTobparkaeTca coobuieHne MEPEMOMTHEHUE.

Mpu HaxkaTUK NporpammHoi KHomnku C6poc cueTunkos FlexRay 3HaueHUA cHeTYMKOB
0bHynatoTCA.

NHTepnpeTauma aaHHbIx FlexRay B Lister

1
Wuna 1: Flex

FI' | Len HCRC

JaHHbie

-91.56us |2 1 0zZe o1 01 02 815ECD
-56.55us (1 1 239 (00 |00 O1 49C7F6
-41.54u= (2 1 0ze (00 |00 02 SS5E601

1 1 239 o1 01 01 SDYF3L
8. 440us 2 1 nze o1 01 oz 815ECD
43.45us 1 1 239 (00 |00 O1 49C7F6

2 1 SS5E6O1L

Kpome ctaHaapTHoro ctonbua ¢ aaHHbIMKM BpemeHu B Tabaunue FlexRay Lister Takxe
oTobparkatoTca cneaytoume ctonbubl:

AN - na naketa.
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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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27 3anyck no FlexRay n 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

28 3anyck no 12C/SPI v
nocneaoBaTeIbHOe
NeKoANPOoBaHMNE

HacTtpoitka ana curHanos 12C / 469

3anyck no 12C / 470

MocneposatensbHoe gekognposarue 12C / 475
HacTtpoiika curHanos SPI / 479

3anyck no SPI / 483

MocneposatenbHoe gekognposaHue SPI / 485

[Ons 3anycka no 12C/SPI v nocnenoBaTelbHOro AeKOAMPOBaHMA TpebyeTca AMLeH3ns
EMBD, KOTOPYIO MOKHO MOYy4YUTb, NpruobpeTts obHoBneHne DSOX3EMBD.

m OfHOBPEMEHHO MOYKHO AEKOANPOBATb AaHHbIe TO/IbKO OAHOM NOCcneA0BaTENbHOM
WunHbI SPI.

HacTtponka ana curHanos 12C

HacTpolika curHanos 1°C (wwnHa Inter-IC) 3aknto4aeTca B NoAKAtO4EHUN ocumnnorpada K
NIMHWUAM NocnenoBaTeNbHbIX AaHHbIX (SDA) 1 cMHxpoHmnsaumm (SCL) ¢ nocneayrowmm
YKa3aHMEM MOPOroBbIX YPOBHEWN HANPAXKEHWUA BXOLHOIO CUTHaNa.

KEYSIGHT

TECHNOLOGIES
469



28 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

3anyck no 12C

470

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 (nMHKUS cnHxpoHm3aumm) n SDA (nocneaoBaTesibHble AaHHbIe):

a [MoakntounTte KaHan ocumanorpada K UCTOUHMKY CUrHaNa TECTUPYEMOTO
yCTpOWCTBa.

b Haxxmute nporpammHuyto KHonky SCL nnv SDA 1 noBepHUTE py4Ky BBOAA, YTOObI
BbI6PaATb ANA CUrHANA KaHan.

¢ Ha)KmuTe COOTBETCTBYHOLLYIO MPOrpaMmMHyto KHOMKY MOPOr 1 NoBepHUTE pyUKy
BBOAA, YTObbI BbIOPATL MNOPOroBbIA YPOBEHb HANPAKEHWA CUrHana.

MoporoBbIit ypoBEHb HaMPANKEHUA NPYMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTse YPOBHA 3anycKa, Koraa A1a BbiIbpaHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3anycKa.

[aHHble A0MKHbI BbiTb CTabW/IbHbI Ha NMPOTSAMKEHMM BCEMO MHTEHCUBHOTO UMKAA
CUHXPOHM3ALMK, B MPOTUBHOM C/ly4ae OHM ByayT MHTEPNPETMPOBaHbI Kak
yC/I0BME Hayana WA ocTaHoBa (nepedada AaHHbIX NMPU MHTEHCMBHOM UMKE
CUHXPOHM3aLMN).

[na KaHaN0B-UCTOYHNKOB CUIHaNa aBTOMATUYECKM yCTaHaBanBatoTca meTkun SCL u
SDA.

YT106bI HacTPOUTL OocuMAnorpad 4na noaydeHua curHanos 12C, cm. pasgen “Hactpolika
ons curdanos 12C" Ha cTpaHuue 469.
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 28

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 kHoMKy "[Trigger] 3anyck" n BbibepuTe TN 3anycka 12C.
2 Hasxkmute "[Trigger] 3anyck".

3 HaxmuTe nporpammHyto KHOMKy "3anyck" B MeHto "3anyck", 3aTem NoBepHUTE pydKy
BBO/A, YTODObI BbIOPaTh NocneaosatensHbln cnot (Mocnea. 1 wauv MNocneq. 2), Ha

KOTOPOM BbINO/HAETCA AeKoaAMpOoBaHNe CUTHAN0B |2C.

4 HaXMuUTe NporpaMmHyto KHomky "3anyck:", 3aTem ¢ NOMOLLbIO PyYKM BBOAA
BbIbEpUTE YCI0BUA 3aMycKa:

"YcnoBue Hayana" — 3anyck ocumanorpada BbiNosHAETCA NP Nepeaade AaHHbIX
SDA OT CTapwmx K MAaZWnm Npu MHTEHCMBHOM LMKIE CUMHXPOHM3aumn SCL. B
Lenax 3anycka (BKNtoYanA 3amnycKk No nakeTam) nepesarnyck pacCMaTpmMBaeTCA Kak
yC/0BMe Havana.

YcnoBue ocTtaHOBa— 3arycK BbINOMHAETCA NpyY nepenadye AaHHbIX (SDA) ot
MIAALWNX K CTAPLWMM MPU UHTEHCUMBHOM LMKAE CUHXPOHM3aumn (SCL).

1 |

scL | | ANV VANV N 8 9 L

- - o - =

Start  Address R/ Ack Data Ack Stop
Condition Condition

Mepesanyck— ocumanorpad 3anyckaercs, Koraa nepes yc/oBMem 0CTaHOBa
BO3HMKAET elle OfHO YC/0BME Havana.

Appec — ocumnnorpad 3anyckaeTcs npu BbibpaHHOM aapece. BUT YyTeHuns/3anmncu
UrHOPUpYeTCA.

Appec 6e3 nogTBep:KAeHUA— OCLMAN0rPad 3anyckaeTcs, Koraa NoATBepAeHMe
BbIGPAHHOIO NO/IA aApeca OKasbiBAETCA JIOKHbIM. BUT uTeHus/3anmcu
UIHOPUPYETCA.
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3anucb gaHHbIX 6e3 NoATB— 3aMyCK, eCiv BUT AaHHbIX 3aMUCK HE NOATBEPHKAEH.
ObpaTnTe BHUMaHME, YTO JaHHbIA PEXUM 3amnyCKa He BK/IOYaeTCA, ecam
OTCYTCTBYET NOATBEPKAEHWE BUTa YTEeHMA/3annCH, a TONLKO NP OTCYTCTBUM
NOATBEPXKAEHMUA CAeAYIOLLMX BUTOB AAHHDbIX.

OTCyTCTBUE NOATBEPKAEHUA— 3aMYCK BbINOMHAETCA NPU CTapWmX AaHHbIX SDA B0
Bpemsa ntoboro buta cmHxpoHusaumm Ack SCL.

CuutbiBaHMe aaHHbiXx EEPROM— Tpurrep BbinoaHAET NoMcK 3HaYeHna 1010xxx
ynpasnatollero 6arita EEPROM B cTpoke SDA, nocnie koTopoi cneayet 61T Read m
6uT Ack. 3aTem BbINOIHAETCA MOUCK 3HAaYEeHMA AaHHbIX U KlaccudukaTopa,
3a/1aHHOrO NPOrpaMMHbIMK KHoMKamu "AaHHble" 1 "OaHHble -". Mpn
obHapyXeHnn 3Toro cobbITMA ocumanorpad 3anyckaerca Ha PpoHTe
CUMHXpoMMNybca ana 6uta Ack nocne 6anTa gaHHbIX. BalT AaHHbIX He
obA3aTeNIbHO A0/IKEH Cel0BaTb Cpasy Noc/e ynpasasatoLero banTa.

Read
—_— o \ _ o
SDA TN/ 10100x . /- X__Z_-Z

| |
scL | 1 \/1 77_\_/_\_/_\_/_178_\_& __
- s e e  ——
Ack

Start or  Control R/ Ack Data

Restart  byte Trigger point
Condition

Maket (Hayano: agp7: cUUT: NOATB: AaHHble) 1n MNakeT (Hayano: agp7: 3an:
noATB: AaHHbIe)— 3anycK ocumnnorpada BoINOAHAETCA B 7-ODUTHOM pexkume
afpecaumm No NakeTy YTEHUSA UM 3annCK Ha 17-m GpOHTE CMHXPOMMIY/IbCa, EC/IN
B WabnoHe coBnaaatoT Bce OUTbI. B Lensax 3anycka nepesanyck paccMaTpmBaeTca
KaK ycnoBue Havana.

o Re"f Write o
oA TN/ TT L /NI
1 | 1 1
sCL | I\ 17T\ S9N\ __1-7 8 9 /T
e S— R S E— [ E— —
Startor Address R/ Ack Data Ack Stop
Rest.grt Trigger point Condition
Condition 17th clock edge
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 28

Naket (Hayano: agp7: CUMT: NOATB: AaHHbIE: NOATB: AaHHble2) 1 MakeT
(Hauano: agp7: 3an: NoATB: AaHHbIE: NOATB: AaHHbIe2)— 3anyck ocuuanorpada
BbIMNONHAETCA B 7-OUTHOM pexxunme agpecaumm no nakeTy YTeHUA MAK 3aNUCK Ha
26-M GPOHTE CUHXPOMMMY/IbCa, C/M B WabAoHe coBnaaatoT Bce bUTbl. B uenax
3anycKa nepesanyck paccMaTpPMBAETCA Kak YCN0oBMe Havana.

Read
\ Write

SDAT e S e N i c WA WS

sl /AT S8\ S8\ 1\ S\ AT e\ e T

I W - -
Start Address RAN Ack Data Ack Data 2 | Ack Stop
Condition Trigger point Condition

26th clock edge

3anucb no 10 6uT — 3anyck ocumanorpada BbinoaHaeTca no 10-butHomy nakeTty
3anuncuK 26-ro GpoHTa CMHXPOMMYbCa, eCv B WabnoHe coBnaaatoT Bce BuThI.
MakeT NocTynaeT B caeaytowem popmare.

MakeT (Hayano: banT agpeca 1: 3an: balT agpeca 2: NOATB: AaHHbIE)

B uenax 3anycKka nepesanyck pacCMaTpPUBAETCA KaK yC/I0BME Havana.

Write

ST T\ TS\ /1SS TSR\ S5\, T

T NN— R I D E— JL—JL - -
Startor Address R/ Ack1 Address Ack2 Data | Ack Stop
ReSt.a.rt 1st byte 2nd byte Trigger point Condition

Condition 26th clock edge

5 Ecnu ocumnnorpad HaCTPOEH Ha 3amnycK Mo YC/0BUIO CYUTbIBAHMA AaHHbIX EEPROM,
BbIMNOHUTE CeaytoLLme AeNCTBUA.

HaxmuTe nporpammHyto KHomKky "[AaHHble -", 4yTobbl HacTpouTb ocuunnorpad Ha
3aMycK, Kor4a 3HadeHune daHHbIX = (paBHO), ? (He paBHO), < (MeHblLe) nan
> (6o/blle) 3HaYeHMA AaHHbIX, 3aJaHHbIX MPOrPaMMHON KHoMKol " aHHble".

3anyck ocumnnorpada byaet BbiNnoAHEH No GPOHTY CUHXPOUMMMYbca ans buTta Ack
nocsne obHapyxXeHns cobbiThaA 3anycka. balT AaHHbIX He 00A3aTeIbHO A0/IKEH
cnenoBaTh Cpasy nocse ynpasaatollero 6anta. 3anyck ocumanorpada nponsonaet
no ntobomy 6aiTy AaHHbIX, OTBEYAOLLEMY KPUTEPUAM, 3a[aHHbIM C MOMOLLbIO
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28 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

NPOrpaMmMHbIX KHOMOK fJaHHble — 1 [laHHble, B NPOLIECCe CYMTbIBAHMA TEKYLLErO
aZipeca, NPOM3BO/IbHOIO CYUTBIBAHUA UM B TEYEHME LMKAA NOC/Nea0BaTeIbHOro
CYNTbBIBAHMS.

6 Ecau ocumnnorpad HacTpoeH Ha 3anycK Mo yCA0BMIO YTEHUA UAW 3anucK 7-6UTHOro
afpeca Uav naketa 3anuncu no 10 61T, BbINOAHUTE CaeaytolLme AeNACTBUA.

a HaXmuTe nporpaMmHyto KHOMKy Agpec 1 NoBepHUTE PyyKy BBOAA, YTOObI
BblbpaTh 7- an 10-6UTHBIN aapec ycTponcTBa.

Aapec MOXKHO BblibpaTh B AnanasoHe ot 0x00 ao Ox7F (7-6utHbin) nnm Ox3FF
(10-6MTHBINM) WEeCTHAALATEPUYHbBIX 3HAYEHMIA. TTPU BbINOSHEHMM 3aMyCcKa Mo
nakeTy YTeHusa/3anmcu ocumnnorpad byaet 3anylieH nocae obHapyKeHun
cobbITUI Hauyana, agpecaLmnn, YTeHna/3anmucK, NOATBEPKAEHMSA U AaHHbIX.

Ecnn B KauyecTBe agpeca BbibpaHo "6e3pasnnyHoe coctosHme" (0XXX nam 0xXXX),
TO TakoW agpec byaeT NPOUrHOPMPOBaH. 3anyckK Bceraa OyaAeT BbINOAHATLCA NO
17-My CUHXpOUMNYAbCY NpW 7-6UTHOM aapecaumm uan 26-my npm 10-6utHom.

b HaxkmuTe nporpammHyto KHOMKY 3HayeHuA "[AaHHble" 1 NoBepHUTE PyyKy BBOAA,
4yTOb6bI BbIOPaATL 8-OUTHBIN WAab/NOH AaHHbIX, MO KOTOPOMY ByaeT BbINO/HATLCA
3anycK.

3HayeHune AaHHbIX MOXKHO BbIbpaTh B AnanasoHe oT 0x00 ao OxFF (B
lecTHaaLuaTepuyHom dopmaTe). 3anyck ocuunnorpada 6yaeT BbINOAHATLCA NO
0bHapyKeHMM cobbITUA Havana, agpecaumnn, YTeHnsa/3anucu, NoATBEPKAEHNA U
OAHHbIX.

Ecam ona aaHHbIX OyaeT BbibpaHo 6e3pasnnyHoe coctosaHme (0xXX), To Takue
AaHHble byayT NPOUTHOPMPOBaHbI. 3anyck Bceraa byaeT BbiNOAHATLCA no 17-my
CUMHXPOMMNYbCY NpKU 7-BUTHOM aapecauumn nnm 26-my npu 10-6UTHOMN.

¢ Ecau BbiBpaH TpexbaliToBbIM TPUITEP, TO HAaXKMMUTE MPOrPaMMHYI0 KHOMKY
3Ha4yeHuMa "OaHHble2" 1 NoBEePHUTE PyYKy BBOAA, YTOObI BbIOPaATb 8-OUTHbIN
WabnoH AaHHbIX, MO KOTOPOMY ByAET BbINOAHATLCA 3aMYCK.

CeefeHuA 0 nocnegosaTenbHOM aekoanposaHuu 12C cm. B pasgene
“MocnepoBatenbHoe gekoauposaHue 12C" Ha cTpaHuue 475.
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3anyck no 12C/SPI n nocnegosatensHoe gekoamposaHve 28

[locnenoBaTtenibHOe AekoamposaHue 12C

Y7106bI HacTPOUTL OcuMANorpad 4na NoaydyeHua curHanos 12C, cm. pasaen “Hactpoiika
ana curHanos 12C" Ha cTpaHuue 469.

[na HacTpoikum 3anycka no 12C cm. pasgen “3anyck no 12C" Ha cTpaHuue 470.

Hactpolika nocnenoBatenbHoOro gekoanposaxmsa 12C

1 HaxkmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/Ne10BaTe/IbHOrO 1EeKOANPOBaHMS.

CHrHanel H P JMCTHHE

- 7 b -

2 BbibepuTe 7-paspsagHbiii UAK 8-paspaaHbii agpec. Mcnonbayite 8-pa3paaHbii
aapec, 4tobbl BUT YTEHMA/3aMMCK MCNOJb30BAJICA KaK YacCTb 3HAYEHUA aapeca, Uin
BbibepuTe 7-paspaaHbiil agpec, YTobbl UCKMOUYUTL BUT YTEHUA/3aNnCK U3 3HaYEeHUA
afpeca.

3 Ec/av cTpoKa AeKoampoBaHMs He oTobpaxaeTca Ha Aucniee, 414 ee BKAYEHUs
HaxXmuTe KHonKy [Serial] MocneaoBaTenbH.

4 Ecav ocumnnorpad octaHoBaeH, ana cbopa v AeKOAMPOBAHUA AaHHBIX HAXMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, TO, BO3MOXHO, curHanbl 12C
HACTONbKO MeA/IEHHbI, YTO NPOUCXOAUT aBTOMATUYECKUI 3anyck ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmMmHyto
KHOMKY PeXXum, utobbl U3SMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIUH.

Ona 6onee Nerkoro nepemeLLeHna Mexay Noay4eHHbIMK AaHHbIMU MOXKHO
Mcnosab30BaTh OKHO MacwTtab no ropmMsoHTany.

Cm. TakKe  * “UHTepnpeTaums gaHHbIX gekoanposanus 12C" Ha cTpaHuue 476
e “NHTepnpeTtauma aaHHbIx 12C Lister" Ha cTpaHuue 477

e “TNounck gaHHbIx 12C B Tabnnue Lister" Ha cTpaHuue 478
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28 3anyck no 12C/SPI n nocnenoBaTenbHoe 4eKOANPOBaHMe

NHTepnpeTauma aaHHbIX AekoampoBaHua 12C

Tlwa

Muetunr

et

e YrJ0Bble CUrHANbl OTOOPAXKAIOT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHMe IMHUKM MO cepeanHe 0TOBPaXKatoT HEAKTUBHYIO LWKHY.
e [lekoAMpOBaHHbIE LWECTHAAUATEPUYHbIE JaHHbIE.
3HauyeHUn agpeca oTobparkaeTcs B Ha4ale nakeTa.
Azpeca 3anucu co 3HaYkom "W" oTobpaxKatoTcsa ronyobim LBETOM.
Aapeca CYMTbIBaHMA CO 3HaYKOM "R" 0TOBpaKatoTCA MKEeNTbIM.
Afapeca nepesanycka co 3Haykom "S" oTobparkatoTca 3eneHbIM.
3Ha4yeHuA AaHHbIX oTobpaXkatoTcs HesbiM LIBETOM.
"a" o3HavyaeT noaTBepKaeHMe (H13Koe), "~a" 03HavaeT oTcyTCTBME
noATBepKAEHMA (BbiCOKOE).

Ecnm mecTa BHYTPY rpaHuLL, Naketa HeAoCTaToOuHO, TO AEKOAMPOBAHHbIN TEKCT B
ero KoHue byeT CoKpaLleH.

* Hannume po30BbIX BEPTUKA/IbHbIX LUITPUXOB O3HAYaeT, 4To 4J18 MPOCMOTPa
[EeKOAMPOBaHHbIX A@HHbIX CeAyeT yBeMYMTb MacliTab passepTkM (M 3anyCcTuThb
npoLLecc cHoBa).
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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 "12C Lister" Takxe oTobparkatoTtca
cneayoume ctonbupl.

Mepesanyck — obo3HavaeTca 3Haykom "X".
Anpec — 3anmcb 0603HAYAETCA CUHUM, YTEHUE — KENTBIM.
[aHHble — 6aliTbl AaHHbIX.

OTcyTcTBME NOATBEPKAEHUA — 0003HavaeTcA 3Haykom "X", u, ecam ato owmnbkKa, To
BblAE/1AETCA KPaCHbIM.

NCcKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
Aana BDEMGHM/,CI,GHGHVIH Pa3BePTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anyCTUTb nNpouecc.
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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
MOXHO Mcnonb3oBaTb KHoMKy "[Navigate] Hasurauua" v anemeHTbl ynpaBaeHmsa.

1 Bbibpas I2C B KauecTBe pexnMma noc/se0BaTeIbHOro AeKOANPOBAHNS, HAaXKMUTE
KHonKy "[Search] Mouck".

2 HaxmuTe nporpammHuyto KHonky "Mouck" 8 meHto "Mounck", 3aTem noBepHUTE pyUKy
BBO/A, YTODObI BbIBPaTh NocnegosatenbHbli cnoT (Mocnea. 1 nam Nocnea. 2), Ha
KOTOPOM BbIMNONHAETCA AeKoampoBaHue curHana 12C.

3 Haxkmute KHonKy "Momnck" 1 Bbibepute caeaytowme napameTpsbi:

MepesanycK — NOUCK, Koraa nepeq yc/loBMeM OCTaHOBa BO3HMKAET eLle 04HO
yC/ni0BMe Havana.

Appec — NoucK NakeTa ¢ yKasaHHbIM afpecom, UTHOPUpOBaHmne buta
yTeHusa/3anucu.

Aapec 6e3 noaTe — NOUCK, Koraa NoATBepKAeHMe BbIbpaHHOro nons aapeca
OKa3blBAETCA NOKHbIM. BUT YTeHUA/3anncK nrHopmupyerca.

OTcyTCcTBUE NOATBEPKAEHUA — NMOWCK CTapLWmxX AaHHbIX SDA BO Bpema ntoboro
6uTa cuHxpoHmsaumm Ack SCL.

CuuntbiBaHMe aaHHbiXx EEPROM — nouck 3HavyeHuna 1010xxx ynpasaatowero 6anta
EEPROM B cTpoke SDA, nocsie Kotopoi cneayeT 6uT Read 1 61T Ack. 3aTem
BbINO/IHAETCA NOMCK 3HAYEHUA AAHHBIX U KnaccudurKkaTopa, 3a4aHHOro
nporpammHoi KHonkon "aHHble =" 1 NporpammHbIMK KHOMKamu "daHHble".

Naket(Hauano:Agpec7:YteHmne:Noare:[aHHble) — NOUCK NakeTa YTeHUs Ha 17-m
bpoHTe cMHXpoMMNybCa, ecn B WabnoHe coBnaaatoT Bce BUThI.

NMaket(Hauano:Agpec7:3anucb:Moars:aHHble) — NOMCK NakeTa 3anucu Ha 17-m
bPOHTE CMHXpPOMMNY/bCa, ecn B WabnoHe coBNaaatoT BCe BUTLI.

Naket(Hauano:Agpec7:YteHmne:Noare:AaHHble:NoaTs:JaHHbIe2) — NoUCK
nakeTa YTeHUa Ha 26-Mm GPOHTE CUHXPOMMMYIbCA, €CAN B LWabaoHe coBnaaatoT
BCE HUTHI.

Naket(Hauano:Agpec7:3anucb:Noare:AaHHble:NoaTe:AaHHbIe2) — nouck
nakeTa 3anucu Ha 26-m GPOHTE CUHXPOMMMNYNbCA, eCNK B WabnoHe coBnaatoT
BCe HUThI.

LJononHuTensHble cBeAeHWA O MOMCKe AaHHbIX CM. B pa3aene “lMouck gaHHbix Lister" Ha
CTpaHuue 161.
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JononHuTensHble ceeaeHna 0b ncnonbsosaHum KHonku "[Navigate] Hasuraumna"
3NleMeHTax ynpasaeHns cM. B pasgene “Hasurayma no BpemeHHoM pa3sepTke" Ha
CTpaHuLe 83.

HacTtponka curHanos SPI

HacTpoWika curHanos nocnefoBaTeNbHOro CUHXPOHHOTO nepudepunitHoro nHTepderica
(SPI) 3akntoyaeTca B noacoeavHeHUN ocumanorpada K UCTOYHMKAM TaKTOBOrO CUrHaNa,
curHana gaHHoix MOSI 1 MISO u curHana GopmuMpoBaHUA NakeTa, HAaCTPOIMKe YPOBHA
NMOPOroBOro HaNPAXEHUA ANA KaKA0ro BXOAHOrO KaHala U HacTpolKe ApYrunx
napameTpoB CUTHaNoB.

YT06bl HACTPOMTL OCLMANOrPad Ha NOAyYeHMe CUrHanos SPI, ncnonbayiTte
nporpammHyto KHomnKky CUrHanbl, KoTopas oTobparkaeTca B meHto "lNocnesosaTtenbHoe
AekoampoBaHme'.

1
2

HaxkmunTe kHonky [Serial] MocnepoBaTennH.

HaxmuTe nporpammHyto KHonky NMocnepoBaTenbH., C MOMOLLBIO PYYKM BBOAA
BblbepuTe Hy»KHbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY0 KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

HaxkmuTe nporpammHyto KHoMKy Pexnm 1 BbibepuTe TN 3anycka SPI.

Haxkmnte nporpammHyto KHOMKy CUrHanbl, YTobbl OTKPbITb MeHto "CurHans! SPI".

Menm "Curnana SPI"

TAKT. CHIHaR

' s

HaxkMuTe nporpaMmHyto KHOMKy TaKTOBbI CUrHan, HToObl OTKPLITb MeHH0 "TaKTOBbIN
curHan SPI".

Mento "TakToewi curian SR

TaKT. CHTH. Mopor. YpoEHu

[af} -

t
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B meHto "TakToBbIM curHan SPI" BbINOAHWUTE Creaytolmne AenNCTBUS.

a HaxmuTe nporpammHyto KHOMKY TaKTOBbIA CUFHAA M C MOMOLLBIO PYYKM BBOAA
BbibepuUTe KaHan, NoOACOEAMHEHHbIN K IMHUM CUHXPOHM3aLmMK SPI.

KaHany McTouHMKa aBToMaTyeckmn byaet npucsoeHa metka CLK.

b HaxmuTe nporpammHyto KHonky Mopor, 3aTem C NOMOLLBIO PyYKM BBOAA
BblIbEepUTE YPOBEHb NOPOrOBOro HaNPAKEHUA TAKTOBOIO CUrHa .

MoporoBbIit ypoBEHb HAMPAKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTBe YPOBHA 3aMycKa, Koraa Ana BbiI6paHHOro caoTa
nocNefoBaTeIbHOMO AeKOAMPOBaHMA YCTAHOBAEH TUM 3aMycKa.

¢ Haxkmute nporpammuyto KHonky "OTK1oHeHne" (f i), 4yTObbI BbIOPATL NEepeaHUin
GPOHT MK 3aaHUI GPOHT A1A UCTOYHMKA TaKTOBbIX CUTHA/OB.

ITa KHOMMKa Mo3BO/IAET BbIGPaTh GPOHT CUHXPOMMIY/IbCA, KOTOPbIN ocumanorpad
ByOeT MCMO/Ib30BaTh A8 GUKCALIMM NOCNEeA0BaTE/IbHBIX AaHHbIX. [1PY BKIOYEHMN
napametpa CBegeHus 0 gucnnee Ha rpadvike oToBPaKaloTCa U3MEHEHUS,
OTpaKatoLLMe TeKyLLee COCTOAHME TaKTOBOrO CUrHaa.

6 HaxkmuTe nporpammHuyto kHonky MOSI, 4To6bl OTKPbLITL MeHtO "BbIxoZ, BeayLLero,
BXx0o4 Begomoro SP

B meHto "Bbixos, BeaylLero, Bxod Begomoro SPI" BbinonHWTe cieaytoline AencTeums.

a Haxxmute nporpammHuyto KHonKy AlaHHble MOSI 11 ¢ mTOMOLLBIO pyYKM BBOAA
BblbepuTe KaHa, NOACOEANHEHHDbIN K IMHUN NOCAei0BaTe/IbHbIX AaHHbIX SPI.
(Ecnm BbIBpaHHbIA KaHaM OTKAOYEH, BKKOYUTE €ro.)

KaHany nctouHmKa aBTomatuyeckn byaet npmucsoeHa metka MOSI.

b HaxkmuTe nporpammHuyto KHonky MoOpPoOr, 3aTem C NOMOLLLbIO Py4KM BBOAA
BblbepuTe ypoBeHb MOPOroBOro HanpsakeHma 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 (JdononHutenbHo) HaxmuTe nporpammHyto KHomnky MISO, 4uTobbl OTKPbITE MEHIO
"Bxoa BeayLlero, Bbixod Begomoro SPI".
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B meHto "Bxop Beayluero, Bbixod Begomoro SPI" BbinoHMTE caeayowme AencTsums.

a Haxmute nporpammHyto KHOMKY AlaHHble MISO 1 ¢ NToOMOLLLbIO pPyYKM BBOAA
BbIOEpUTE KaHasl, NOACOeAMHEHHDI KO BTOPOMN IMHUK NOCAeA0BaTENbHbIX
AaHHbIX SPI. (Ecnv BbIBpaHHbIA KaHa ! OTK/OYEH, BKKOYMTE €ro.)

KaHany nctouyHmnka aBTomatuyeckn byaet nprucsoeHa meTtka MISO.

b HaxmuTe nporpammHyto KHonky Mopor, 3aTem ¢ NOMOLLLbIO PyYKM BBOAA
BblbepuTe ypoBEHb NOPOrOBOrO HanpsAXKeHus curHana MISO.

MopOorosbIit ypoBEHb HaMPAXKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTse YPOBHA 3anycKa, Koraa s BbiIbpaHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3aMnycKa.

¢ HaxXmute nporpaMmHyto KHOMKY 3aAepyKa 1 NoBepHUTE PyyKy BBOAA, YTOObI
YKa3aTb 3aZePrKKY — KONMYECTBO BUTOB, KOTOPble ByAYT MTHOPUPOBATLCA A0
3anycKa AekoamposaHuma notoka MISO.

8 Hakmute nporpaMmHyto KHomKy €S, 4ToObl OTKPbIT MeHto "CurHan obpalleHua K
MuKpocxeme SPI".

A0 CL
FF_FF FF FF ¥ FF

03 10 00 Q0 11 06
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B meHto "CurHan obpalueHuns K mukpocxeme SPI" BbINofHUTE credytolime AeNCcTBUS.

a Cnomolypbto NporpamMmHoi KHonkn ChopMmupoBaTb NaKeT No BbibepuTe CUrHaAN
dopmMpoBaHMA NaKkeTa, KOTOpbIN ocumnnorpad byaeT MCNoNb30BaTb ANA
onpeaeneHns GpoHTa CUHXPOMMMYIbCa, KOTOPbLIN Byaem NepBbiM B
nocnefoBaTeIbHOM NOTOKE.

MO3HO HaCTPOUTb 3amnycKk ocumanorpada Npu yseandeHumn curHana obpalleHmns K
Mnkpocxeme (CS), ymeHblleHUM crHana obpalueHma K mukpocxeme (~CS) nam no
ncteyeHnn nepmoaa Talim-ayT, BO Bpems KOTOPOro TaKTOBbIA CUIHaM HaxoAMACs B
cocTosAHMM Be3aencTems.

Ecnun ansa curHana GopmmpoBaHUA NakeTa yCTaHOBAEHO 3Ha4eHue CS (nam
~CS), nepeAHWIA AN 3a4HNIK GPOHT CUHXPOUMMY/bCA, ONPeaesiEHHbIN B
KayecTBe NepBoro U oTobpakatoLiminca nocne nepexoda curtana €S (mnum ~CS)
OT HM3KOTO K BbICOKOMY (111 HA0OOPOT), ByaeT nepBbiM GPOHTOM
CMHXPOUMMY/IbCA B MOC/eA0BaTENbHOM MOTOKE.

CurHan obpaleHnsa K MuKpocxeme Haxkmmnte NporpammHyto KHonky CS uan
~CS, 3aTemM C NOMOLLbIO PYYKM BBOAA BbibEpUTE KaHas, NOACOeAMHEHHDbIN K
NMHWMK nNakeTa SPI. KaHany MCTOYHMKA aBTOMaTMYeCKM ByaeT NpMcBOeHa MeTKa
(~CS nnn CS). Nepepaya wabnoHa AaHHbIX M TAKTOBOTO CUTHaNa AO/KHA ObiTb
BbIMO/IHEHA 3@ TO BPeMs, NMoKa curHaa GopmMMpPOBaHNA NakeTa AENCTBUTENEH.
CurHan popmmnpoBaHmMa NakeTa A0/KeH BblTb AENCTBUTENEH O/1A BCETO
1wabnoHa AaHHbIX.

Ecam ona curHana opmmnpoBaHMA NakeTa YCTaHOB/EHO 3HaveHWe Taum-ayT,
ocumnnorpad cosgaet COBCTBEHHbIN BHYTPEHHWA CUTHaN GOPMUPOBAHMA
naketa, obHapyKuns 6e34enCTBUE IMHUN CUHXPOHN3ALIUN.

TaiAM-ayT TaKT.curHana Boibepute napametp Taim-ayT TaKT.CUrHana
nporpammHoi kHonk ChopmMmupoBaTb NaKeT NO, 3aTEM HAKMUTE
NporpammHyto KHomnky Tam-ayT 1 MOBEPHMTE PyYKYy BBOAA, YTOObI YCTAaHOBUTb
MWHUMaIbHOE BPeMS, B TeHeHWe KOTOPOTo AO/IXKHO COXpaHATbCA be3aencTene
(oTcyTcTBME NEpenayn) TAKTOBOrO CUIHaMa O TOrO, Kak ocumanorpad
BbINO/IHWT NOUCK WabNoHa AaHHbIX 414 3amnycKa.

B KauecTBe 3HauyeHMa "Talim-ayT" MOXKHO YCTaHOBUTb tOOYIO BENMUYMHY B
AnanasoHe ot 100 Hc ao 10 c.
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Mpu HaxkaTUK NporpammHoi KHonk ChopmmpoBaTb NaKeT NO Ha rpaduke
CBepeHMA 0 aucnnee oTobHPaXKaloTCA M3MEHEHMS, OTPaKatoLwme BbiIbpaHHoe
3HaYeHue Talim-ayTa UK TEKyLLLee COCTOAHME CUrHaNa obpalleHms K
MUKpPOCXEME.

b HaxmuTe nporpammHyto KHomKy Mopor, 3aTem ¢ NOMOLLbIO PyYKM BBOAA
BblbEpUTE YPOBEHb MOPOroBOro HaNPAXEHNA CUTHaNa OBPaLLEHNA K MUKPOCXEME.

MoporoBbIit ypoBEHb HAMPAXKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YyeTCA B KaYecTBe YPOBHA 3aMycKa, Koraa Ana BbiI6paHHOro caoTa
nocNefoBaTeIbHOMO AeKOAMPOBaHMA YCTAHOBAEH TUM 3aMycKa.

Mpu BrAtOYEHUN DYHKUMM CBEAGHUA O AUCNNEe Ha SKpaHe oTobpaxaeTca MHbopmaLms
0 BbIBGPAHHbIX MCTOYHMKAX CUTHAIOB M UX YPOBHAX MOPOrOBOro HaMPAXKEHWSs, a TaKKe
BpeMeHHas aMarpamma CMrHanos.

Y7106bI HacTPOUTbL Ocumanorpad aAna noayyeHmsa curHanos SPI, cm. pasgen “Hactpoiika
curHanos SPI" Ha cTpaHuue 479.

HacTpows ocumnnorpad Ha noayyeHue curHanos SPI, MOXKHO BbINOAHATL 3aMycK Mo
WwabnoHy AaHHbIX B Hayane neproaa GopMMpoBaHma nakeTa. JauHy CTPOKK
nocnefoBaTeNbHbIX AaHHbIX MOXKHO 3a4aTb B AManasoHe oT 4 4o 32 6uT.

Ecnn BbibpaH 3anyck no SPI n BrkAtoyeHa dyHKLUMA CBeaeHUA o gucnaee, otobpasnTcs
rpaduK TEKYLLEro COCTOAHUA CUrHaAa MaKeTa, KPYTU3HbI TakTa, Yncna BUToB AaHHbIX U
3HayYeHuI BUTOB AaHHbIX.

1 HaxkmuTe [Trigger] 3anyck.

2 B meHto "3anyck" HaxXmuTe nporpammHyto KHomnky Tun 3anycKa, 3aTem C NOMOLLLbO
pyYKM BBOAA BbibepuTe nocieaoBaTebHblit coT (Mocnenosat. 1 nam
Mocnenosar. 2), Ha KOTOPOM BYAET BbINOAHATLCA AEKOAMPOBaHME CUrHaNoB SPI.

3 HaxXmuTe BTOPYO NPOrPaMMHYHO KHOMKy TR 3anycKa, 3aTem C NOMOLLLbIO Py4KM
BBOZA BbIOGEPUTE YCI0BME 3aMyCKa:

[DaHHble BbIXoAaa Beayuero, Bxoga segomoro (MOSI) — ona 3anycka no curHany
AaHHbix MOSI.
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DaHHble BXxoaa Beayuiero, Bbixoga segomoro (MISO) — ona 3anycka no curHany
AaHHbIx MISO.

4 Haxmute NporpaMmMHyto KHOMKY YMCN0 BUT 1 C NOMOLLbIO PYYKM BBOAA 334aiTe
yncno 6uT (Yucno 6UT) B CTpoKe Nociea0BaTeNbHbIX AaHHbIX.

MoKHO 3aaTb Nto60e YMcao BUT B CTPOKE B AManasoHe oT 4 Ao 64. 3HayeHua ans
CTPOKM NOCAeA0BaTENbHbIX AaHHbIX OTOBpaXKatoTca B CTpoKe AaHHbIx MOSI/MISO 8
obnactn dopmbl cUrHana.

5 HaxmuTe nporpammHyto KHoMnKy AaHHblie MOSI nav flaHHble MISO 1 ncnonbsyiite
[AManorosoe okHo ¢ BykBeHHO-LMOPOBOI KNaBMaTypOM 414 BBOAA LLBOUYHbBIX
3Ha4yeHu 6uT 0 (HU3KKIK ypoBeHb), 1 (BbICOKMI ypoBeHb) namn X (6espasnmyHoe
coCcToAHME).

SPL DO TTL

Nuetinr 2 i Wromm

Default

Mlin

MpK HaCTPOMKe 3anycKa 3Ha4YeHMs AaHHbIX B NaKeTe BbiPaBHMBAIOTCA N0 IEBOMY
Kpato. Mpwu wecTHaauaTepnyHom dopmaTe NEpPBOe YNCIO NpeacTasafeT nepsbie 4
61Ta OT Ha4yana NakeTa, 3aTeM MAYT OCTaBWMECA LUMDPbI 3HAYEHMA AaHHbIX.

CeezeHuA 0 gekoanposaHuu SPI cm. B pasaene “lNocnenoBatesibHOE AeKOAMPOBaHME
SPI" Ha cTpaHuue 485.
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[locnenoBaTesibHOe AeKkoanpoBaHme SPI

Y7106bI HacTPOUTL Ocumanorpad aAna noayyeHmsa curHanos SPI, cm. pasgen “Hactpoiika
curHanos SPI" Ha cTpaHumue 479.

[na HacTpoiKkM 3anycKa no SPI cm. pasgen “3anyck no SPI" Ha cTpaHuue 483.

Hactpolika nocnenoBatenbHoro gekoanposaxmsa SPI

1 HaxkmuTe kHonMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/e10BaTe/IbHOrO 1EeKOANPOBaHMS.

CHrHane! 2 L K TMeTHRR

- -

2 HaxKMuTe NporpammHyto KHoMKy Pasmep cnoBa, 3aTem NOBEPHUTE PYYKY BBOAA,
4yTobbI BbIOPATL YMCNO OBUTOB B C/I0BE.

3 HakmuTe nporpammHyto KHomnKy MopAaaoK BUTOB, 3aTem NOBEPHUTE PYUKY BBOAA,
4TObbI BIOPATH NOPALOK BUTOB, MPU KOTOPOM BHauane ByAeT PAacnoNOXKeH CTapLInid
61T (MSB) Man mnaawmin 6ut (LSB), npmn oTobpaskeHnmn aaHHbIX B 061acT GopMbl
CUrHana NnocneaoBaTe/IbHOro AEKOAMPOBAHNA U Ha KpaHe Lister.

4 Ecnu CTpOKa AeKoAMpoBaHua He oTobparkaeTca Ha Aucnnee, Ana ee BKAoYeHUA
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

5 Ecau ocuunnorpad octaHoB/EH, 15 COOpa U AEKOANPOBAHNA AAHHbIX HAXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOrO 3anycKa, TO, BOSMOXHO, curHan SPI
HaCTONIbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMaTUYECKUIA 3amycK ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaxKMUTE NPOrpaMmmMHYyo
KHOMKY PeXXnm, 4tobbl U3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

ﬂ‘}'lﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMn AaHHbIMKW MOXHO
MCMNo/b30BaTh OKHO MacwTab no FTOPU30OHTaNN.

Cm. Takke ¢ “UHTepnpeTauma AaHHbIX gekoguposanua SPI" Ha cTpaHuue 486
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486

“UHTepnpeTtauma gaHHbIx SPI Lister" Ha cTpaHuue 487

“Mownck aaHHbIx SPI B Tabnuue Lister" Ha cTpaHuue 487

NHTepnpeTauma AaHHbIX AeKoanpoBaHma SPI

SPL DO TTL

NuctaHr 3% g Wrorm

40 ¢
FF FF FF FF
03 10 O 01

Muetunr

et

YrnoBsble CUrHaNbl OTODPAXKAOT aKTUBHYIO WWHY (BHYTPU NakeTa/Kaapa).
CUHME IMHUK NO cepeanHe 0TOBPaNKaloT HEAKTUBHYIO LIMHY.

Yucno TakToB B NakeTe 0TObpasKaeTca CBETN0-royObIM LIBETOM Haj, NakeTom
cnpasa.

LWecTHaauaTepmyHble 3HAYeHMA AEKOAMPOBAHHbIX AAHHbIX OTO6pa)+(aFOTCﬂ 6enbim.

Ecnm mecTa BHYTPY rpaHuL, NakeTa HeAgoCTaTouHO, TO AEKOAMPOBAHHbIM TEKCT B €ro
KOHLe ByeT CoKpaLleH.

Hanunume po30oBbIX BEPTUKA/bHbIX LUTPUXOB O3HAYAET, YTO A/1A NPOCMOTPa
[OEKOAMPOBaHHbIX A@aHHbIX CAeayeT yBenYMTb MmacliTab passepTkM (M 3anyCcTUTb
npoLecc cHoga).

Hanunune B cTpoKe A€KOAMPOBAHMA KPACHbIX TOYEK O3HAYAET HaZlMYME AAHHbIX,
KoTopble He oTobpakatoTcs. [aa MX NPOCMOTPA MOXKHO BbINONHUTL MPOKPYTKY MAK
YBENNUNTL KOIDPULMEHT Pa3BEPTKM.

McKaXKeHHble 3HaYeHMA WKHbI (HEMOHbIE UM HEONPEAENMMbIE) OTODPaKatoTCA
PO30BbIM LIBETOM.
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e HeunsBecTHble 3HaYeHWs WWHbI (HeonpeaeneHHble Man ownboyHble) oTobparkatoTcs
KPacHbIM.

NHTepnpeTauma gaHHbIX SPI Lister

FF FF FF 4D 53 4F

FF FF 7F 00 0o 00

Mer "TMeTuHr"
HHTE

Monoe MHEHME

Kpome ctaHaapTHoro ctonbua "Bpems", meHto SPI Lister TaksKe cooepuT cneaytouime
CTONGUbI.
e [laHHble — 6ainTbl AaHHbIX (MOSI 1 MISO).

NcKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOraa ato nponcxoanT, cneayet 3a4aTb
Aana BpeMEHVI/,CI,eﬂ(EHMﬂ Pa3BEPTKM MEHbLUEE 3HaYeEHNE N CHOBa 3anyCTUTb nNpouecc.

MNouck gaHHbIx SPI B Tabauue Lister

®YHKLMM NOUCKa ocumanorpada No3BoNAT UCKATb (M OTMEeYaTb) onpeaesieHHbIe TUMbI
OaHHbIX SPI B8 Tabauue Lister. Ina nepemelLeHnsa No OTMEYEHHbIM CTPOKAM MOXKHO
ncnosb3oBaTth KHoMKy [Navigate] HaBuraumsa 1 anemeHTbl ynpasieHus.

1 Bbibpas SPI B KauecTBe pexxnuma nocieoBaTeIbHOro AeKOAMPOBAHNUS, HAXKMUTE
KHonKy [Search] Mowuck.
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2 B meHo "Monck" HaxkmmnTe NporpaMmmHyto KHoMKy MOUCK, 3aTEM C MOMOLLLbIO PYYKM

BBO/A BbiObepuTe nocaeaosaTenbHbili cnoT (Mocnenosat. 1 uam MNocnenosar. 2), Ha
KOTOpPOM ByAeT BbIMOAHATLCA AEKOAMPOBaHME CUTHaNoB SPI.

HaxmuTe KHonKy HaitTu: v BbibepuTe creaytoluime napameTpbl:

[aHHble BX0oAa Beaywero, Bbixoga Begomoro (MOSI) — a5 novcka faHHbIX
MOSI.

[DaHHble BXxoaa Beayuiero, Bbixoga segomoro (MISO) — a5 novcKa AaHHbIX
MISO.

B meHto "Mounck 6utos SPI" c nomolLbio NporpaMmmHon KHonKkK CnoBa yKaxute
KO/IMYECTBO C/IOB B 3HAYEHMM JaHHbIX, 3aTEM C MOMOLLbIO OCTasIbHbIX MPOTPAMMHbIX
KHOMOK BBEAMTE LWeCTHaALaTePUYHbIE YMCAa.

HaxmunTe nporpammHyto KHoMKy JlaHHble 1 UCNO/b3YIMTe AMAaN0r0BOE OKHO C
OyKBEHHO-UMbPOBON KNaBMATYpPOM A5 BBOAA LIECTHAALATEPUYHbIX 3HAYEHN
OAHHBIX.

MouCK B NaKkeTe BCErAa BbIMOMHAGTCA MO IEBOMY Kpato. Ecnm Heobxoanmo
BbIMO/IHWUTL MOUCK 3HAYEHMA MO BTOPOMY C/I0BY U [ajlee, YBENNYbTE 3Ha4eHMe
cyeTymka Cnosa 1 BBeanTe He3pasinyHble COCTOAHMUA (X) 1A paHee BBEAEHHbIX
CNOB.

JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuLe 161.

Ona nonydeHna AononHuMTenbHon nHdopmaummn ob ncnonb3osaHumn kHonku "[Navigate]
HaBurauma" v anemeHTOB ynpasneHmsa cm. “HaBuraumsa no BpemeHHol pa3sepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

29 3anyck no 12S u
nocnegoBaTeibHOe
nekoampoBaHme

HacTpoiika ansa curHanos 12S / 489
3anyck no 12S / 493
MocnepoBatenbHoe gekoamposaHue 12S / 495

Ona 3anycka no 12S 1 nocneaosatenbHOro AeKoanposaHua Tpebyetca anueHsuns AUDIO,
KOTOPYH MOXKHO Noy4nTb, Nnpnobpeta obHoBneHNe DSOX3AUDIO.

OfHOBPEMEHHO BO3MOXKHO leKOAMPOBaTb AaHHble TO/IbKO OAHOM NOCNef0BaTEIbHON
WKHBbI 12S.

HacTtponka ansa curHanos 12S

HacTpolika curHanos 1S (Inter-IC Sound nan Integrated Interchip Sound) 3akntoyaeTcs B
NoAKAYEHUN ocumanorpada K IMHUAM CUHXPOHM3aLLMK, BbIGOpa cNoBa U
nocnefoBaTeNbHbIX AAHHbIX, @ TAKKE B YKa3aHWM NOPOroBbIX YPOBHEN HAaNpAKeHNs
BXOAHOro CUrHana.

YT106bl HACTPOUTL OCLMANOrPad AR NONYYEHUA CUTHANOB |25, BINOAHUTE CleaytoLne
nencreuns.

1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

KEYSIGHT

TECHNOLOGIES
489
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HaxmuTe nporpammHyto KHonKy NMocnepoBaTenbH., C MOMOLLBIO PYYKM BBOAA
BbibepuTe Hy»KHbIM cnoT (MocnegosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMWUTE NPOTrPAMMHYIO KHOMKY, YTOObI BKAOYUTb AEKOAMPOBAHME.

HaxmuTe nporpammHyto KHoMKy Pexnum 1 BbibepuTe TN 3anycka I2S.

HaxmuTe nporpammHyto KHOMKy CUrHabl, 4TOObl OTKPbITb MEHIO CUTHA/NOB 1%s.

Ona curHanos SCLK (nmHma cuHxpoHmsaumm), WS (Bbibop cnosa) n SDATA
(nocnenoBatenbHble AaHHbIE):

a [loarntounTe KaHan ocumnnorpada K UCTOYHUKY CUTHaAa TECTUPYEMOTO
yCTpOMCTBa.

b Haxkmute nporpammHuyto kHonky SCLK, WS nnv SDATA 1 noBepHUTE py4Ky BBOAA,
4yTObbI BbIOPATL KaHaN 419 CUrHANA.

¢ HaXmute cooTBETCTBYIOLLYIO MPOrPaMMHYyLo KHOMKY MOPOr 1 NoBepHUTE pydKy
BBO/Q, YTOObI BbIOPATb MOPOroBbIN YPOBEHb HAMPAXKEHUA CUTHANA.

YcTaHoBUTE Noporosble ypoBHU Ana curHanos SCLK, WS 1 SDATA B cepeaunHe 3Tnx
CUTHANoB.

MoporoBbIit ypoBEHb HAMPAXKEHUA NPUMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTBe YPOBHA 3aMycKa, Koraa Ana BbiI6paHHOro caoTa
nocnefoBaTeIbHOrO AeKOAMPOBAHMA YCTAHOBEH TUM 3aMycKa.

A KaHaNOB-UCTOYHMKOB CUTHaNa aBTOMATMYECKM YCTaHaBAMBatoTcA MeTKn SCLK,
WS 1 SDATA.

Ha)muTe KHOMKy BO3BpaTa Ha YPOBEHb BBEPX , UTOObI BEPHYTLCA B MEHIO
nocNef0BaTe/IbHOro AeKOAMPOBaHMA,

HaxmunTe nporpammHyto KHOMKY HacTpoiKa WKHbI, YTOObI OTKPbITL MEHIO

KOHUIYypaumm WnHbI 1°S u npocmoTpeTb agnarpammy curHanos WS, SCLK 1 SDATA
0N TeRyLen KoHOUrypaumm WuHbI.
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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

OoAunH out CMHXPOHU3aUMKM OT KpaAa nepexoaa 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 NO NEBOMY Kpalo — nepesada AaHHbIX (CHayana MSB) HaumHaeTcs
oT Kpas nepexoda WS (6e3 3a4epKK1 B 04MH OUT, NPUMEHAEMON B CTaHAAPTHOM

dopmare).

; LEFT CHANNEL RIGHT CHANNEL :
: ) ) ) I
{ ( /LL
we | I )u
sommmzmmmmm VL

soata [ o[ 2] ][ Tnelal | [ToTalz] | Twelwi] |

MSB LSB MSB LSB

BbipaBHMBaHMe NO NPaBOMYy Kpat — nepeaada AaHHbIX (cHa4ana MSB)
BbIPAaBHWBAETCA MO NpaBoMy Kpato nepexoaa WS.
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LEFT CHANNEL RIGHT CHANNEL

L) )) ﬁ(‘ N L

SDATA | Tolilzl ][ ekl [ Tolilzl]] \nZ\nJ

11 HaxkmuTe nporpaMmHyto KHonKy Huskoe 3HauyeHne WS 1 nosepHuTe pyyKy BBOA3,
yTObbI BbIOPATh, A@aHHbIE KAKOTO KaHana (n1eBoro Uan npaoro) obo3HavyaeT H1U3Koe
3HayeHme WS. Inarpamma Ha aKpaHe M3MeHAeTca No mepe Bbibopa NapameTpos.

HusKoe 3HaueHne WS = neBblit KaHaN — JaHHble 1EBOrO KaHasia COOTBETCTBYIOT
HM3KOMY 3HauveHmto WS, a AaHHble NPaBoro KaHana — BbICOKOMY 3HayeHuto WS.
HacTpolikolt ocumnnorpada no yMoA4YaHuo ABAAETCA HU3Koe 3HayeHmne WS ana
NIeBOro KaHana.

. LEFT CHANNEL RIGHT CHANNEL '

WST ] )u {( ”_L
SCLKMWMMMMWFL

‘—)‘ ONE SCLK CYCLE
SDATA [olil21 ]! [ [

Huskoe 3HaueHne WS = npaBbli KaHaN — JaHHble NPaBOro KaHaaa COOTBETCTBYIOT
HM3KOMY 3HaYeHuto WS, a laHHble IeBOrO KaHasa — BbICOKOMY 3HadyeHuo WS.

! LEFT CHANNEL | RIGHT CHANNEL '

“— ONE SCLK CYCLE i
SDATA [o[ 12 [ In2lnt[ [ Tolt[2[ ][ In2[n1] [
V) J N —— LsB Y P — LsB

12 HaxkmuTe nporpammHyto kKHonky HaknoH SCLK 1 noBepHUTE pyyry BBOAA, YTOObI
BbI6paTh GpoHT SCLK, Mo KOTOPOMY CUHXPOHM3MPYIOTCA AaHHbIE B TECTUPYEMOM
YCTPOWCTBE: NepeaHUA AN 3aAHNIA. [lMarpamma Ha SKpaHe M3MEHAETCA No Mepe
BbIbOpa NapameTpos.
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YT0BbI HACTPOUTL OCLANOTPAd 418 NONYYEHUA AaHHBIX CUTHANOB %S, cm. pasaen
“HacTpolika ans curHanos 12S" Ha cTpaHuue 489.

HacTpows ocumanorpad Ha NoaydeHne AaHHbIX CUrHAN0B 12S, MOXKHO OCYLLECTBAATL
3aMycK N0 3HAYEHMIO AaHHbIX.

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

HaxmunTe nporpammHyto KHoMKy HacTpoiKa 3anycKa, YTobbl OTKPbITb MEHIO

HACTPOMKM 3aMycKa no 1%s.

HaHHele

HaxmuTe nporpammHyto KHOMKy AyAaMo 1 NOBEPHUTE PYYKY BBOAA, YTOObLI BbIOPaThL
3HauyeHue 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 to6oMy C/0BY, OT/IMYAIOLLEMYCS OT YKa3aHHOIo 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 3HaueHUA — ONmncaHmne COOTBETCTBYET NPUBEAEHHOMY Bbllle 33
NCKMOYEHMEM TOTO, YTO 3aMyCK MPOUCXOAMUT MPU CHUMKEHUN 3HAYEHMA CNOBA
OaHHbIX, ¥ ANA NpuseaeHna Nnpubopa B COCTOSHME TOTOBHOCTM K HOBOMY 3aMyCKy
YPOBEHb CUrHaNA AAaHHbIX JO/IKEH BO3PACTV A0 3HaYeHMa napameTpa
"ToTOBHOCTL".

6 Haxxmute nporpammHyto KHonky OcHoBaHUe 1 Bbl6epMTe OCHOBaHME CUCTEMDI
CcYMUCNeHnA ONA BBOAA 3HAYEHWNN AAHHbIX.
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[BounyHoe (aononHeHue ana 2).

Mpw BbibOpe 3HauyeHns "[dBonyHoe" oTobparkaeTca NnporpaMmmHas KHornka buTel.
MpW HaXaTuUK 3TON NPOrPAaMMHOM KHOMKKN OTKpbIBaeTcs MeHto "buthbl 125", B
KOTOPOM MOYHO YKa3aTb 3HAa4YeHMA JaHHbIX.

Korga ana knaccudurkaTopa 3anycka TpebyeTcs napa 3HaveHnin (Hanpumep, npu
Bblibope 3HaueHM "B npeaenax ananasoHa", "3a npegenamm amanasoHa",
"YBennuyeHue 3HaveHns" nam "YmeHblleHme 3HayeHma"), ana Bbibopa 0AHOMO M3
3HAYEHWUI Napbl HAXMUTE NEePBYIO MPOrPAMMHYIO KHOTMKY B MeHto "BuTbl 125",

HaKMuKTe nporpammHyto KHOMKy BUT 8 meHto "Butsl 12S" 1 nosepHuTe pyuky
BBO/A, YTODObI BbIOPATbL KaXKAbli BUT, 3aTEM C MOMOLLLbIO MPOTrPAMMHOMN KHOMKM

0 1 X 3againTe ans Kaxkaoro 6uta 3HadeHue "Honw", "eanHuua" nan
"6e3pasnmyHoe coctoaHmne". C NOMOLLbI NPOrPamMMHOM KHOMKX YCTaHOBUTb Bce
6UTbl MOYKHO YCTaHOBMWTb A/1A BCeX BUTOB 3HaYeHWe, yKasaHHOe Ha MPorpammHONM
KHomnKke 0 1 X. 3HaueHwusa ana 6e3pasiMyHOro COCTOAHMUA A0MNYCTUMbI TOSIbKO MpK

MNCNO/1b30BaHUN KnaccudmKaTopos 3anycka "PaBHo" n "He paBHo".

JecAaTnyHoe Yncno co 3HaKkom.

Mpw BbibOpEe 3HauYeHus "[decATYHOE" C MOMOLLIbIO MPOrPaMMHbIX KHOMOK CripaBa
N PYYKM BBOAA MOXKHO BBOAMUTH ECATUYHbIE 3HAYeHMA. B 3aBMCMMOCTH OT
BbIOpaHHOTO KnaccudurKaTopa 3anycka MoryT ObiTb JOCTYMHbI MPOrpaMmHble
KHOMKK [laHHbIe, <, > 1nan Mopor.

Ecnm HacTpoiika He obecneynBaeT yCTOMYMBOrO 3anycKa, To, BO3MOXHO, CUrHan 125
HaCTONIbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3amycK ocunnnorpada.
Haskmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaxKMUTE NPOrpaMmmMHYyHo
KHOMKY PeXXum, 4tobbl N3MEHUTL PEXUM 3anycka c ABTO Ha O6bIYH.

CsefeHuA 0 nocnenoBaTesibHOM AeKOANPOBaHUM I12S cm. B pasaene
“MocnepoBaTtenbHoe AekogupoBaHue 125" Ha cTpaHuue 495.

[locnenoBaTeibHOE AeKoAMpPOoBaHuMe 12S

YT106bl HacTPOUTL OcuMANOrPad ANA NoayYeHnsa curHanos 125, cm. pasgen “Hactpoiika
Ons curHanos 125" Ha cTpaHuue 489.
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[ns HacTpoliku 3anycka no 12S cm. pasgen “3anyck no 12S" Ha cTpaHuue 493.

HacTpoika nocnegosaTe/ibHOro AeKogmpoBaHuma I2S

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., 4TOObI BOMUTU B MEH!O
nocaeAoBaTeIbHOro AEKOANMPOBAHMA.

Muetunr

et

2 HaxmuTe NporpammHyto KHOMKy OcHoBaHMUe, 4ToObl BbIOpaTh OCHOBaHME CUCTEMBI
cuncneHusa ana oTobpaxkeHna 4eKoANPOBaAHHBIX AAHHBIX.

3 Ecnv cTpoKa AeKkoampoBaHus He oTobpaxaeTca Ha Aucniee, 411 ee BKAYEHUs
HaxkmuTe KHonKy [Serial] MocnepgoBaTenbH.

4 Ecav ocumnnorpad octaHoBeH, ana cbopa v AeKOAMPOBaHUA AaHHbIX HaXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnun HacTpoiika He obecneynBaeT yCTOMYMBOrO 3aMNycKa, TO, BO3SMOXHO, curHan 12S
HaCTONbKO MeAIeHHbIM, YTO MPOUCXOAUT aBTOMATUYECKUIA 3anycK ocuunnorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmuTe NPorpaMmmHyio
KHOMKY PexXum, 4tobbl U3MEHUTb pexXuMm 3anycka ¢ ABTO Ha O6bIYH.

Ona 6onee nerkoro nepemeleHna mexay nony4yeHHbIMnN AaHHbIMKN MOXHO
MCNo/1b30BaTb OKHO MacwTab no FTOPU30OHTaNN.

CMm. TakKe  * “UHTepnpeTaums AaHHbIX gekoanpoBaHus 12S" Ha cTpaHmue 497
e “UHTepnpeTauma gaHHbIx 12S Lister" Ha cTpaHuue 498

e “lNouck pgaHHbIX 12S B Tabauue Lister" Ha cTpaHumue 499
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NHTepnpeTauma AaHHbIX AeKoAMpOoBaHMA 12S

125 D14 TTL

TIMCTHHE % g Wrorm

Muetunr

et

¢ YrnoBble CUTHA/bl OTODPANKAOT aKTUBHYIO WWHY (BHYTPU NakeTa/Kaapa).
e CUHME IMHUM NocepeamHe 0TODPaXKaoT HEAKTUBHYIO WWHY.
e [lekoanpoBaHHbIe AaHHbIE:

3HayYeHMA AaHHbIX NPABOro KaHana co 3Ha4Ykom "R:" oTobparkatoTca 3eneHbiM
LBETOM.

3Ha4yeHMA AaHHbIX IEBOro KaHasa co 3Ha4Ykom "L:" oTobparkatoTca 6esbim LUBETOM.

Ecnv mecTa BHYTPM rpaHuL, Kagpa HegoCTaTouHO, TO AeKOAMPOBaHHbIN TEKCT B
€ro KoHLe byaeT CoKpalleH.

¢ Hanunune po3oBbix BEPTUKA/bHbIX LUITPMXOB O3HAYaET, YTO A1 NPOCMOTPA
[eKOAMPOBAHHbIX AaHHbIX CAeayeT yBeMYnUTb MacliTab pa3sepTku (M 3anyCcTUTb
npoLecc cCHoBa).

e Hanunuue B CTpOKe AEKOAMPOBAHMA KPACHbIX TOYEK 03HAYaET BO3SMOMKHOCTb
oTobpakeHna 6o/blIero KomMyecTsa AaHHbIX. 19 NPOCMOTpa AaHHbIX MOXHO
BbINOMIHUTb MPOKPYTKY MAN YBEAINYUTb KOIGOUUMEHT Pa3BEPTKM.

® lICKa)KeHHble 3Ha4YeHNA WKNHbI (Henong|e nnn Heonpep,enwv\ble) OTO6pa>KaFOTCﬂ
PO30BbIM LLIBETOM.
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e HeunsBecTHble 3HaYeHWs WWHbI (HeonpeaeneHHble Man ownboyHble) oTobparkatoTcs
KPacHbIM.

Ecnn pasamep cnosa npnemHmKa NpesbillaeT pasmep c/10Ba nepegatynka, To aTo
npuBegeT K 3ano/IHEHUIO geKoAepoM MmiagLliero buta HynamMmun, n aekognpoBaHHoe
3Ha4yeHune He 6YAET coBnaaaTb CO 3Ha4YeHUEeM 3anycka.

NHTepnpeTauma aaHHbIX |2S Lister

Cran 125 D14
Kraru

Owmbrm

MpokpyTra
TrcTuHr BEILENEHHDE

Kpome cTaHaapTHOro ctonbua AaHHbIX BPEMEHK, B MeHto |2S Lister Takke
oTobparkatoTca cneaytolme cTonbubl:

¢ JleBblil KaHaN — AaHHble 1€BOTO KaHana.
¢ [lpaBblli KaHan — A@HHble NPABOro KaHana.

e OWKMBKM — BblAeNEHbl KpacHbIM M 0603HauYeHbl cumeoaom "X".

MICKa)keHHble JaHHble BblASNATCA PO30BbIM. Koraa 3To NpoucxoauT, cieayeT 3a4aThb
019 BpeMeHU/aeneHnsa pa3sepTkM MeHbliee 3HaYeHne M CHoBa 3anyCTUTb NpoLecc.

498 Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



3anyck no 12S v nocnenosaTensHoe gekoamposaHne 29

MNMounck gaHHbIx 12S B Tabauue Lister

BO3MOMKHOCTM NoucKa ocumnnorpada no3soNAOT UCKaTb (M OTMEYaTh) B crucke Lister
OaHHble 125 onpeaeneHHoro Tuna. 4aa nepemellgHma no OTMEeYEHHbIM CTPOKaM MOXHO
Mcnonb3oBaTh KHOMKyY [Navigate] HaBurauma v snemeHTbl ynpasaeHus.

1 Bbibpas I2S B KauecTBe pexxnma nocieaoBaTeIbHOro AeKOAMPOBAHNUS, HAXKMUTE
KHonKy [Search] Mowuck.

2 HaxmuTe nporpammHyto KHonky MoucK B meHto "Mounck", 3aTem noBepHUTE pyUKy
BBOAA, YTObbI BbIOPATh NOCNenoBaTENbHbIV cnoT (MocnenosatensH. 1 uam
MocnenoBaTenbH. 2), Ha KOTOPOM BbINOIHAETCA AEKOAMPOBaHNE CUrHaNoB |2S.

3 Haxkmute KHonKy Mounck B meHto "Mounck" n BoibepuTe 0AMH U3 CaeayoWwmx
BapWaHTOB.

= (paBHO) — NOWCK B @aHHbIX YKa3aHHOTO ayAMOKaHasia C/I0Ba, COOTBETCTBYIOLLETO
yKa3aHHOMY c/oBy.

I= (He paBHO) — NoUCK NtOOOro CNOBA, OTIMYHOTO OT YKa3aHHOTO.

< (MEHbI.LIe ‘-IEM) — NOWCK CN0Ba AaHHbIX KaHa/1la, KOTOPOE MeHbLUEe YKa3aHHOro
3Ha4YeHunA.

> (6onblue yem) — NOMCK CNOBa AAHHbIX KaHana, KoTopoe HoAblie yKa3zaHHOro
3HaYeHus.

>< (B npegenax ananasoHa) — BBeAUTE 3HAYEHUA BEPXHETO U HUMKHErO
npeaenos, 4tobbl 3a4aTb AManNasoH NomcKa.

<> (3a npegenamu p,uanasol-la) — BBeAUTE 3HAYEHNA BEPXHETO N HNXKHETO
npenenos, 4TOOBI 334aTb AMana3oH 3HAYEHWUIM, UCKAOYAEMbIX M3 MOMUCKA.

OwKnbKM — NonCK BCex OWNDHOK.

JononHuTenbHbIe CBEAEHUS O MOUCKE AaHHbIX CM. B pa3aene “lMouck gaHHbix Lister" Ha
CcTpaHuLe 161.

JononHuTenbHble cBefeHna 06 Mcnonb3osaHnm kKHonku [Navigate] HaBuraumsa 1
3/1eMEHTax ynpasaeHnsa CM. B pasaesne “HaBuraums no BpemMeHHoM passepTke' Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

30 3anyck no CAN/LIN v
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

HacTpoiika ana curHanos «Manuectep» / 501

3anyck no Koy «MaHuecTtep» / 505

MaHyecTepcKoe nocnenoBatenbHoe AekoanposaHue / 507
HacTpoiika ansa curdanos NRZ / 510

3anyck no NRZ / 513

MocnepoBatensHoe gekoamposaHue NRZ / 515

[na 3anycka no Manchester/NRZ n nocnefoBatenbHOro AeKOAMPOBaHUA TpebyeTca
nmueHsns NRZ, KOTopyto MOXKHO Noy4MTb, NpruobpeTs obHosneHMe DSOXT3NRZ.

PeweHun 3anycka no Manchester/NRZ v gekoamMpoBaHna NoAAEPKMBAOT CTaHAaPTHbIE
nocsienoBaTesibHble WKHbI C KoamnpoBkon Manchester nam NRZ.

HacTpolika ans curHanos « MaHuyectep»

HacTpoWika curHana «MaHuecTep» BKIKOYAET B ceba crenytollee: NOAKIOYEHNE
ocuuanorpada K cMrHany nocse0BaTe/IbHOM LWMHbI MAaHYeCTEPCKOTO KOAMPOBaHMS,
3aTem onpefesieHne CUrHana, HaCTPOMKa LWWHBI U 3aZjaH1e NPoYMX NapameTpos.

Y106bl HACTPOUTL OCLMANOTPAd A9 NOJYYEHUS CUTHANO0B «MaH4YecTep», BbINONHUTE
cneaytolmne AenNcTemA:

1 HaxmuTe KHOMKy [Serial] MocnepoBaTenbH.

KEYSIGHT

TECHNOLOGIES
501
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502

2 HaxmuTe nporpammHyto KHonky MocneaoBaTenbHOCTb U BbibepuTe
nocnegosatenbHoe aekoamposaHue (Mocneq. 1 wam MNocnea. 2), 3aTem CHOBa
Ha*KMUTE NPOTrPaMMHYHO KHOMKY, YTOObI BKAOUYMTL AEKOAMPOBAHME.

3 HamuTe NporpammHyto KHOMKY PeXXum 1 Bbibepute pexkum AeKoAMPOBaHMA
MaHuecTep.

4 HaXMuUTe NPOrpaMmHyto KHOMKY CUFHaNbI, YTOObI OTKPbITb MEHIO CUTHAN0B
«MaHyecTep».

B MeHto curHanos «MaH4ecTep» BbINOAHUTE Creaytoume AeNCTBUA:

a Haxmute nporpaMmHyto KHonky MCTOUHMK, 4TO6bI BbIOPaTL KaHan,
NOZK/MOYEHHbIN K IMHWUU CUTHANoB «MaHuecTep».
KaHany UcTovHuKa curHanos «MaHdecTep» ByaeT aBTOMaTUYECKM NPUCBOEHa
MeTKa.

b HaxmwuTe nporpammHyto kHorKy Mopor, 3aTem BBeAMTE YPOBEHb MOPOroBOro

HanpsaKeHua 414 3amnycka.

HOpOFOBbIV‘I YPOBEHb HAMPAXEHNA NPUMEHAETCA NPU AEKOANPOBAHUN U
MCMNONIb3YETCA B Ka4E€CTBE YPOBHA 3aMNyCKka, Koraa A4 Thna 3anyCcKka Bb|6paHO
MaH4eCTepCKoe nocaeanoBaTe/sibHoe AeKoANPOBaHKE.

¢ Haxmute nporpammHyto KHonKy CKOpOCTb 1 BBEAMTE CKOPOCTb Nepeaaym
OAHHbIX cUrHana «MaH4yecTep» C TECTUPYEMOrO YCTPOMCTBA.

CKOpOCTb Nepeaayn AaHHbIX MOXHO 3a4aTb B AvanasoHe oT 2 Kbut/c oo
5 M6wuT/c ¢ warom 100 6ut/c.

HeobXxo4MMO yCTaHOBWUTb CKOPOCTb Nepeaayu AaHHbIX, aHAa0TMUYHYIO CKOPOCTU
TeCTMPyemoro ycTpoicTea.

CKOpOCTb Nepeaadn AaHHbIX N0 YMONYaHUIo cocTasnseT 125 kbut/c.

d Hamute nporpaMmHyto KHOMKy JonycK, 4Tobbl 334aTb AOMNYCK 419 CUTrHana
«MaHyecTep». [JonycTMMbIM Anana3oH 3HayeHuit coctaBnseT oT 5 o 30 %
6MTOBOrO MHTEPBANA.

e HaxunmaiTe KHOMKK «Haszaga/BBepx», YUTOObI BEPHYTLCA B MEHIO
nocaeA0BaTeNbHOIO AeKOANPOBAHUA.
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5 HaxmuTe nporpammHyto KHoMKy HacTpoiKa WuHbI, YTOOb! OTKPbLITb MEHIO
HaCTPOMKM WKHbI CMrHanoB «MaHyecTep».

B meHto HaCTpOl\/‘IKVI WNMHblI CUTHANOB «I\/IqueCTep»:

a Haxmute nporpammHyto KHonky dopmar oTobparkeHus 1 Bbibepute popmat
oTobparkeHuma:

CnoBo — no3BosAeT p336l/l'l'b Kaap Ha Noaa CMHXPOHM3auUMKn, 3aro/10BKa,
AaHHbIX 1 KOHEeYHOEe noJjie.

B pexkmme «CnoBO» MOXKHO BblibpaTh CAeaytoline OCHOBaHWSA AeKOAMPOBaHMA:
LecTHaaLuaTepuyHoe, gecatnyHoe abecontoTHoe 1 ASCIl. HacTpoliku ocHOBaHMs
MCNONb3YHOTCA B Lister n B CTpoKe AeKOAMPOBAHMUA U NPUMEHAIOTCA TONbKO K
noaAam AaHHbIX. [Tofie 3aronoBKa N KOHEYHOeE MoJie BCceraa MMetoT
LecTHaaLaTePUYHbIN popmaT.

bur — 0T06pa>+<aeT BCe coaepXmnmoe Kaapa B Buae CTPOKU buTOB.

B pexknme «BUT» Becb Kaap Bceraa otobpakaeTcs B ABOMYHOM dopmaTe
6 Ecnu BbibpaH dopmat oTobparkeHns CAOBO, BbINOAHUTE CAedytolme AeHCTBUA:

a HaxXmute nporpaMmHyto KHOMKy Pa3mep nNona CMHXPOHU3aLUUKU 1 BBeAUTE
pa3mep Noas CUHXpoHM3aumm (oT 0 go 255 6uT).

b HaxmuTe nporpammHyto KHOMNKY Paamep 3aronoBKa v BBeauTe pasmep
3arosioBka (ot 0 go 32 6uT).

¢ HaxKmuTe nporpaMmHyto KHOMKY YMCNO CNoB v 3aJaliTe KONMYECTBO C/I0B B NMoJe
OaHHbIX (0T 1 o 255).
Ecnu Pasmep KOHEYHOro NonA MmeeT 3HadeHne 0, CTaHOBWTCA AOCTYMHbIM
napameTp <ABTO>. Pexkum <ABTO>NoaaepKMBaeT Ntoboe KONMYEeCTBO CIOB.

d HaxmuTte nporpammHyto KHoMKy Pasmep cnoBa AaHHbIX 1 BBeAMTE pa3mep C/10Ba
OaHHbIX (0T 2 oo 32 6uT).

e Ha)muTe nNporpammHyto KHOMKY Pasmep KOHEUYHOro NoAs v BBeAMTE Ppasmep
KoHeyHoro nona (ot 0 oo 32 6uT).
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7 Ecau BbibpaH dopmat oTobparkeHna BUTbI, BbINOAHWUTE Caedytolime AeNCTBUA:

a HaxmuTe nporpammHyto KHOMKYy Pasmep Nona CUMHXPOHU3auUKU 1 BBeuTe

pa3mep Noss CMHXpoHM3aumm (o1 0 go 255 6uT).

8 HaxumaiiTe KHOMKK «Hazaa/BBepx», 4Tobbl BEPHYTHCA B MEHIO
nocnefoBaTeIbHOrO AeKOANPOBAHUS.

HaKMuTe nporpammHyto KHOMKy HacTpoMKK, YTOObI OTKPLITH MEHIO HACTPOEK
curHanos «MaHuecTep».

& BuTel

B meHto HaCTpOeK CUTrHanoB ((MaH‘-iECTep)) BbINONIHNTE Cheaytoune LI,GVICTBMFIZ

a Haxmute nporpammHyto KHonky N2 HayanbHOro ppoHTa 1 BBEAMTE HaYaIbHbIN

GPOHT curHana «MaHuectep» (0T 1 fo 256).

HaxmuTe nporpammHyto KHonky MoasapHoOCcTb 1 BbIbEpUTE TUM NOTUKKU CUTHANA
«MaHuecTep»:

MepedHMin — UCNosib3oBaHMe nepeaHero GPoHTa 418 KOAMPOBaHWA 3HAYEHUA
flormyeckoro bumTa «1» (3agHuit GPOHT NPU 3TOM UCMONb3YyeTCs ANA
KOAMPOBaHMA 3HAYEHUA Normdeckoro 6uta «0»).

3aaHW— ncnonb3oBaHue 3a4Hero GpoHTa 414 KOAMPOBAHMA 3HAYEHMA
noruyeckoro buTa «1» (NnepeaHnin GPoHT NP 3TOM MCMONb3YETCA A4
KOAMPOBAHMA 3HAYEHMA NOTMYECKOro Buta «0»).

HaxkmuTe nporpammHyto KHomky Mopaaok 6UToB 1 BbibepuTe NopsaaoK 6UToB:
HauMHasn c Hanbonee (MSB) unn ¢ HaumeHee (LSB) 3Haunmoro buta.

Bbl6paHHbI NOPAAOK MCNOMb3yeTCA NPy 0TOBPaXKEHUM AaHHbIX B CUrHaNe
nocaeaoBaTeIbHOro AeKoAMPOBaHMA U B Lister.

Ta NporpaMmHas KHOMKa A0CTYMHa, €CM B MEHI0 HAaCTPOMKM LMHbI CUTHAN0B
«MaHyecTep» BbibpaH popmaT oTobparkeHns CNoBso .

Ha)kxmMWTe nporpammHyto KHoMKy besaencTeytowme 6UTbl 1 BBEANTE
MUHMMa/IbHOE Bpemsa 6e34eMCTBUA/BpeMEeHHON MHTepBaa MeXK Ay Kagpamm 1a
LMHbI cUrHanoB «MaHyecTep» B BUTax.
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KasopuposaHue onpeaenserca spemeHem 6e3aencrsms.

e [lporpammHan KHomnka OCHOBaHUe AeKOAUPOBaHUA N03B0AET BbiIbpaTh dopmat
npeacTaBAeHUs AeKOAMPOBAHHbIX AaHHbIX: LWeCTHaAUATEPUYHbIN, AECATUYHbIN
abcontoTHbIM nam ASCII.

HacTpolika oCHOBaHMA AEKOAMPOBAHUA UCNOMb3yeTCA ANA 0TOBPaKeHUa Nons
[OaHHbIX B CTPOKE AleKoanpoBaHma u B Lister.

EC/ B MEHIO HAaCTPOMKM WNHbI CUrHan08 «MaHuecTep» BbibpaH dopmat
oTobpaxkeHus BUT, aTa NporpaMmHas KHOMKa HeAoCTyMNHa, a 3a OCHOBaHWe
OeKoampoBaHus bepeTtca 4BONYHOE YNCO.

f Haxumaite KHOMKM @ «Hazaa/BBepx», 4TOObl BEPHYTHCA B MEHIO
noc/nef0BaTe/IbHOro 4eKOAMPOBaHMA.

3anyck no Koay «MaHuectep»

YTobbl HacTpouUTb ocumanorpad Ana Noay4eHuUa curHana «MaHuectep», CM. pasgen
“Hactpolika gna curHanos « MaHuyectep»" Ha cTpaHuue 501.

YTobbl HAacTPOUTBL 3aMyck No Kofy «MaHuyecTep», BbINOAHUTE Creaylolmne AerCTBUA:
1 HaxkmuTe [Trigger] 3anyck.

2 HakmuTe NporpammMHyto KHOMKY TUR 3anycKa B MeHIO «3anycKk», 3aTem Bbibepute
MaHuecTepckoe gekoamposaHme (Mocnegosat. 1 unm MNocneaosar. 2).

seHTe WafinoH B nops

3 HaxmuTe NporpammHyto KHOMKy 3anyck 1 BbibepuTe ycnosue 3anycka.

SOF — Hauano Kagpa — 3anyck Nocae Ha4yanbHOro GPoHTa, MeXAy HayabHbIM
GPOHTOM M NONEM CUHXPOHMU3ALMUN.

3HauyeHMe — 3anycK no 3agaHHOMy 3Ha4eHuto (Ao 128 6uT) nocne nona
CMHXPOHM3aUMK (HaumMHatouwerocs GUTamm 3aroNoBKa).

ObpaTnTe BHMMaHME, YTO 3HaYeHue 3anycKa Bceraa 3ajJaeTcs An4 6UTos B
nopaaKe ux cnenosBaHma (To ecTb cHavana nepsbit BUT).

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 505



30 3anyck no CAN/LIN v nocnenoBaTenbHoe 4eKoAMPOBaHKe

Ecnm nopsgok 6BUToB AeKoAMPOBaHMA (3a4aHHbIA B MEHIO HACTPOEK
noc/nef0BaTe/IbHOro AeKOAMPOBaHMSA) HauMHAETCA C NepBoro 61ta, To NOPAAOK
6UTOB AEKOAMPOBAHHOIO 3HaYEHMNA COOTBETCTBYET NOPAAKY BUTOB 3HaYeHUA
3anycka.

Ecnv nopsaok 6MTOB Nocnea0BaTENLHOMO AEKOAMPOBAHMA HaYNHAETCA C
nocneaHero 6uTa, NopsaaAoK 6UTOB AeKOAMPOBAHHOIO 3HAYEHUA MPOTUBOMOIOXKEH
nopsaKy 6BUTOB 3HaYEHMA 3amnycKa.

Ecnv BbibpaH napameTp «3HayeHue»:

i HaxmuTe nporpammHyto KHOMKy Yucno 6UT 1 3aaaiTe KoamyectTso 6UTOB B
3HaYeHMM NocAenoBaTebHbIX AaHHbIX (0T 4 40 128 6uTOoB).

3HauYeHne NocneaoBaTebHbIX AaHHbIX 0TODpaXKaeTcsa B CTPOKE «3HayeHue» B
obnactu curHana.

ii HaxXmuTe nporpammHyto KHOMKY 3HaYeHue v 1CMoNb3YyMTe AMAaNoroBoe OKHO C
H6YKBEHHO-LUMPPOBO KNaBMATYpO 415 BBOAA 3HAYEHWI AaHHbIX.

Ob6paTute BHUMaHMeE, YTO 3HaYeHWe 3anycKa Bceraa 3agaetca 419 6uTos B
nopaaKe ux cnegosaHua (To ecTb cHavana nepsbit BUT).

Ecnv nopsaok 6MTOB AeKOAMPOBAHUSA (3aA4aHHbIN B MEHIO HAaCTPOEK
nocaeAoBaTeIbHOroO AEKOAMPOBaHMA) HAYMHAETCS C NepBoro 6uTa, To
nopsaok 6UToB AeKoAMPOBAHHOTO 3HAYEHMA COOTBETCTBYET NOPSAAKY 6UTOB
3HaYeHMs 3anyckKa.

Ecnv nopsaok 6MTOB Nocne0BaTENLHOMO AEKOAMPOBAHMA HAYNHAETCA C
nocneaHero 6uTa, NOpAAOK BUTOB AEKOAMPOBAHHOIO 3HAYEHMS
NPOTMBOMOIOXKEH NOPAAKY OMTOB 3HaYeHMs 3anycka.

OwunbKa Koga «MaHuecTep» — 3anycK BbINOAHAETCA NPY 0BHAPYKEHUN OLINOKM
MaH4YeCTepPCKOro KoAMPOBaHMS.

[ns 6onee yaobHOIo NepemeLleHms MeXay AeKOAMPOBaHHbIMM AaHHBIMM MOKHO
MCnosib30BaTh pexxMm MacwTab.

CBefieHMA 0 4eKoANPOBaHUK No Koay « MaHuecTep» cm. B pasgene “MaHuyectepckoe
nocnepoBaTeNbHOE AeKoaMpoBaHue" Ha cTpaHuue 507.
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I\/IqueCTepCHoe nocnenoBarte/ibHoe AekoanpoBaHmMe

YT06bl HAaCTPOWTL OcUMANOTPad A4/1A NOAYYEHUA CUTHANOB « MaH4YecTep», CM. pa3gen
“HacTpoiika ansa curHanos «MaHyecTep»" Ha cTpaHuue 501.

[na HacTpoMKM 3anycKa no Kogy «MaHuyecTep» cM. pasaen “3anyck no Koy
«MaHuectep»" Ha cTpaHuue 505.

[na HaCTPOMKM MaHYeCcTepCKoro nocaeA0BaTesIbHOro AeKOANPOBAHMA BbINOAHUTE
cneayouwme AencTBmA:

1 HaxkmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOOLI BOWTU B MEHIO
noC/e10BaTe/IbHOrO EeKOAMPOBaHMS.

CHrHane! a ac K TMeTHRR

- -

2 EC/M CTpOKa [eKOAMPOBaHMA He 0TOBpakaercsa Ha aucnee, /15 ee BRA0YeHNA
HaxkmuTe KHonKy [Serial] NocnepoBatennbH.

3 Ecau ocunnnorpad octaHoBAEH, A4 c6opa M AeKOAUPOBaHUA AAHHbIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnv HacTpoika He obecneymBaeT yCTOMYMBOrO 3anycKa, T, BOSMOXHO, CUTHabI
«MaHyecTep» HaCTO/IbKO MeAJ/IeHHbIe, YTO BbIMO/IHAETCA aBTOMATUYECKUIA 3amnyCK
ocumnnorpada. Haxkmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaxkmuTe
NPOrpaMmmMHY0 KHOMKY PeXXum, 4tobbl UISMEHUTb peXKMM 3amnycka ¢ ABTO Ha O6bIuH.

[na 6onee ynobHOro nepemeLleHna Mexay AeKOAMPOBaAHHbIMU AaHHBIMU MOMXHO
MCMNoab30BaTb OKHO MacwTtab no ropMsoHTanu.

Cm. TakKKe ¢ “UHTepnpeTaums AaHHbIX MaHYeCTePCKOro AekoanmpoBaHua" Ha cTpaHuue 508

e “UHTepnpeTauma gaHHbIX «MaH4yecTep» B Lister" Ha cTpaHuue 509
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MHTepHpeTaLI,VIﬂ AdaHHbIX MaH4YeCTepPCKOro AekoanpoBaHMA

[na oTobparkeHna pesynbTaToB NOCAeA0BaTebHOMO AEKOANMPOBAHNA BKAOUMTE
nocnenoBaTtenbHoe AeKkoamnpoBaHme u HaxkmmTe [Run] Myck naum [Single]
OAHOKpaTHbIM 3anycK.

TcTiHr

HATLRIEA

e T e e L B R AV L T e r——

Menw "Mocnenoeare
TcTunr

* »

Pe3ynbTaTbl MaHYeCTepPCKOTo AEKOAMPOBAHMS 0TOBPAXKAIOTCA CAeAYIOULMMM LUBETAMM:
e B dopmate «CnoBo»:
3aro/IoBOK (MenTbin);
AaHHble (benbli)
KOHeYHoe nosie (CUHUNA).
¢ B dopmate «but»:
3HadeHue (benbiit).
CTpoKa AeKOAMPOBAHNA BbIFAANT KaK CUHAS MHUA 6e30eMCTBMA, MOKa He A0CTUTHYT

HayabHbIN GPOHT C 334aHHBIM HOMEPOM. B 3TOT MOMEHT yraoBasa ckobka Havana Kaapa
(<) cTaHOBUTCA CUHEN.

B dopmate «CnoBO» OTCYTCTBYET 3HaUYEHME, CBA3AHHOE C MOIEM CUHXPOHMU3ALMUN.
MepBoe 3Ha4yeHWe, 0OTOOParKaeEMOE B AEKOAMPOBAHHOM WNHE, CBA3AHO C NOAEM
3aro/lIoBKa, ec/iM pasmep 3arosioBka > 0. B npoTMBHOM caydae nepsoe oTobpaskaemoe
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3HaYyeHue CBA3aHO C NoJeM AaHHbIX. YrnoBas ckobKa KOHLA KaJpa OKpallveaerca
CUHMM LIBETOB B KOHLLE KOHEYHOrO MO/ UK NOAA AaHHbIX, €CN Pa3Mep KOHEYHOTO
nonsa paseH HyAto. Mocae Hee cneayeT CUHAA INMHUA Be3aencTBua.

B dopmate «buT» Kaap He pasaenserca Ha nosa. Bce 6UTbI B Kagpe oTobparkatoTca
Cpasy Npu BO3HMKHOBEHWMW HavyaibHOro GpoHTa. Bce bBMThI oToOparkatoTca B
OEKOAMPOBAHHOM LWWHE U BbIPABHWBAKOTCA MO BPEMEHU C COOTBETCTBYHOLLMM CUTHAIOM
«MaHyecTep».

EAMHCTBEHHbBIM TUMOM OLINOKM, O KOTOPON MOXKET ObITb COODLLEHO B MaHYECTEPCKOM
NEeKoAMPOBaHMM, ABASETCA OWNnbKa Koga «MaHuyecTep». [pu ee BO3HUKHOBEHUM
nosBaaeTcsa KpacHaa Haanmcb «MANCH», obBeaeHHas KpacHOM paMKow,
curHanmsmnpytoasa ob owmnbke. MpeawecTByOWMIA OWMOKE AONYCTUMbIA Kaap
3aBepLLUaeTCA CMHEN KOHEYHOM YrN0oBOM CKOBKOM (>). Tak KaK BCe JaHHble, nepedaHHble
nocse owmnbKM Koga «MaH4yecTep», CYMTAOTCA HEBEPHbIMM, KPacHan pamKa OLINBKN He
ncyesaeT BN/AOTb 40 0OHapyKeHUs NpaBuabLHOrO curHana 6esgenctens. B none
CUMHXPOHM3aLMM UTHOPUPYHOTCA NItobOble OWNOKK 3HaYeHnn buToB. OwnbKa Koaa
«MaHuecTep» MOMKET BO3HMKHYTb B It060M MecTe Kaapa.

NHTepnpeTauma aaHHbIX « MaHuyecTep» B Lister

HaHHER KOHL, MMM, Owmbiku

Kpome cTaHaapTHoro ctonbua «Bpemsa» B Lister 4ns koga « MaHuecTep» TakKe
oTobparkatoTca cneaytolme cTonbubl:
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¢ B dopmate «Cnoso»:
3aro/I0BOK (WeCcTHaALaTePUYHOE;
AaHHble (lecTHaauaTepuyHoe, AecaTuyHoe abcontoTHoe uam ASCII);
KOHeYHoe noJsie (lWecTHaauaTepuyHoe);
OLINBKM.
e B dopmate «butx:
3HayeHue (ABOMYHOE);
OLINBKM.

NCKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
Aana BDEMGHM/,CI,GHGHMH Pa3BeEPTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anNyCTUTb nNpouecc.

Hactpomka ana curHanos NRZ

510

HacTpoika curHana NRZ skatodaeT B cebs cieaytollee: noaxaodeHme ocumannorpada K
CUTHany nocneaoBaTe/IbHOM WWHbI KoanpoBaHua NRZ, 3aTem onpegeneHme curHana,
HaACTPOWKa WKWHbI M 33ZlaHne NPOYMX NMapamMeTpPoOB.

YT06bI HACTPOUTL OcuManorpad 4n8 NoaydeHus curHanos NRZ, BbiNoaHWUTE caeaytolime
NencTBus:
1 HaxkmuTe KHonMKy [Serial] MocnepoBaTenbH.

2 HamuTe NporpammHyto KHoMKy MocneaoBaTenbHOCTb 1 BbibepuTe
nocnegosatensbHoe aekoamposarue (Mocnea. 1 nunm Mocnea. 2), 3aTem CHoBa
HaKMWUTE NMPOrPAMMHYIO KHOMMKY, YTOBbI BKAOYMUTL AeKoAMpOBaHME.

HaKMWTe NporpammHyto KHOMKY Pexum 1 Boibepute pexxum aekoanposaHna NRZ.

4 Haxkmute NporpammHyto KHoMKy CUrHanbl, YTobbl OTKPbITh MEH0 cnrHanos NRZ.
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B meHto curHanos NRZ BbINOAHUTE caeaytolime AeNcTBumA:

a Haxmute nporpamMmHyto KHonKy MUCTOUHUK, 4TOObI BbIOPaTb KaHan,
NOAKMOYEHHbIN K AMHUK curHana NRZ.
KaHany nctouHmka NRZ byneT aBToMaTMYeCKM NPMCBOEHA METKa.

b HaxkmuTte nporpammHyto kKHonky Mopor, 3aTem BBeAMTE YPOBEHb MOPOTrOBOIO

HanpaxeHna ana 3anycka.

MoporoBbIN ypoBEHb HANPAXKEHUA NPUMEHAETCA NPU AEKOANPOBAHNM U
MCMNO/b3YEeTCs B Ka4YecTBe YPOBHA 3amnycKa, Koraa A5 TMna 3anycka BbibpaHo
nocnegosatenibHoe gekoamposaHune NRZ.

¢ Haxkmute nporpammHyto KHonKy CKOpPOCTb 1 BBEAUTE CKOPOCTb Nepeaadm
OaHHbIX curHana NRZ ¢ TecTMpyemoro ycTpoicTaa.

CKOpOCTb Nepeaayn AaHHbIX MOXHO 3a4aTb B AManasoHe oT 5 Kbut/c no
5 M6wuT/c ¢ warom 100 6ut/c.

HeobxoAMMO yCTaHOBWTb CKOPOCTb Nepeaayu AaHHbIX, aHANOTMYHYIO CKOPOCTM
TECTMPYEMOro yCTPOMCTBa.

CKOpOCTb Nepeaayn AaHHbIX N0 YMONYaHUIo cocTasnseT 125 kbut/c.

d HaxumaitTe KHOMKK «Hazaa/BBepx», 4TOObl BEPHYTHCA B MEHIO
noc/Nef0BaTe/IbHOro 4eKOAMPOBaHMA.

5 HaxkmuTe nporpammHyto KHonKy HacTpoiika WuHbI, YTOObI OTKPbITL MEHIO
HACTPOWKM WHbI NRZ.

Cno Hay. But

1

B meHto HacTpoMKKM WmnHbl NRZ:

a HaxkmuTe nporpammHyto KHOMNKy PopmaT oTobpaxkeHua 1 Bbibepute dopmat
oTobparkeHus:

CnoBo — no3BosAeT pa36VITb Kaap Ha NoJsiA 3aro/ioBka, AaHHbIX N KOHEYHOE
nosne.
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512

E

a

E

a

B pexkmme «CnoBO» MOXKHO BbibpaTh CAeaytolise OCHOBaHWSA AeKOANMPOBaHMA:
LecTHaaLuaTepuyHoe, gecatnyHoe abecontoTHoe 1 ASCIl. HacTpoliku ocHOBaHMs
MCNONb3YHOTCA B Lister 1 B cTpoKe AeKOAMPOBAHNA U NPUMEHAIOTCA TONbKO K
noaAM AaHHbIX. [Tofie 3aronoBKa M KOHEYHOE MoJie BCceraa MMetoT
LecTHaaLaTeEPUYHbIN popmaT.

bur — 0T06pa>+<aeT BCe coaepXmnmoe Kaapa B Bnae CTPOKU buToB.

B pexknume «BUT» BeCb Kaap Bceraa oTobpakaeTcs B ABOMYHOM dopmaTe
cnu BbibpaH popmaT oTobparkeHns CNOBO, BbINOHUTE crieaytolime AeACTBUA:

HayKMWTe NporpammHyto KHOMKY YMCN0 HayanbHbIX BUTOB 1 BBEAUTE KONMYECTBO
HayanbHbIX 6KTOB (0T 0 A0 255 6UT).

HaykMuTe NporpammHyto KHOMKy Pasmep 3aronoBKa v BBeauTe pasmep
3arosioBka (ot 0 o 32 6uT).

Ha)KMWTe NporpammHyto KHOMKy YMcno cnos 1 3aaaliTe KOAMYecTBO COB B Nosie
AaHHbIX (0T 1 Ao 255).

Ha)kMnTe NporpaMmHyto KHOMKy Pasmep cnoBa AaHHbIX M BBEAUTE Pa3mep C/oBa
AaHHbIX (0T 2 Ao 32 6uT).

Ha)kMuTe NporpammHyto KHOMKY Pasmep KOHEYHOro noas v BBeAmuTe pasmep
KoHeyHoro nons (ot 0 go 32 6uT).

cnu BbibpaH popmaT oTobparkeHns BUTbI, BbINOMHWUTE CAeAytolIne AeNCTBUA:

HaxKMWTe nporpammHyto KHOMKY YMCN0 HayanbHbIX BUTOB 1 BBEAMTE KONNMYECTBO
HayanbHbIX 6KTOB (0T 0 A0 255 6UT).

HaykMmTe NporpammHyto KHOMKy Paamep Kagpa v 8BeaunTe obLmMii pasmep Kadpa
curdana NRZ (o1 2 go 255 6uT).

370 3HaYeHMe A0/IKHO PaBHATLCA CYMMapPHOMY KOAMYecTBy BUTOB B NOAX
3aro/I0BKa, faHHbIX M KOHEYHOM rnosie B popmaTte oTobpakeHus «C1oBo».

Ha)umaiTe KHOMKK @ «Hazaa/BBepx», 4TOObl BEPHYTHCA B MEHIO

n

ocnenoBaTeIbHOro AeKoampoBaHUA.

HaxmuTe nporpammHyto KHomnky HacTpoMKm, 4Tobbl OTKPLITh MEHIO «HacTpoliKku
NRZ».
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3anyck no CAN/LIN u nocnegosatensHoe gekognposanve 30

B meHto HacTpoek NRZ BbINOAHWTe caeaytoline AencTBmA:

a HaxmuTe nporpammHyto KHoNKy MonapHoCTb 1 Bbl6epl/ITe TN NOTUKKN CUTHaNa

NRZ

BbICOKMIN — MCNO/b30BaHWE MONOKNTENBHOTO HANPAXKEHWA 419 KOANPOBAHMA
3HaAYeHMA IOTMYecKoro 6uTa «1» (oTpuLaTeIbHOE HAaMPAXKEHWE MPU ITOM
MCMO/Ib3yeTcA AN KOAMPOBAHUA 3HaYeHUA norndyeckoro buta «0»).

HW3KMIA — MCNONb30BaHME OTPULATENBHOIO HAMPAKEHMA A1 KOAMPOBAHMA
3HaYeHus 10TMYeckoro 6uTa «1» (NoA0KMUTENIbHOE HAaNPAMXKEHWE NPU STOM
MCNONb3YETCA A1 KOAMPOBAHMA 3HAYEHMA orMyeckoro 6uta «0»).

HakmMuTe nporpammHyto KHomnky Mopaaok 6UTos 1 BbibepuTe NopaaoK BUTOB:
HaynHan c Hanbonee (MSB) nnun c HaumeHee (LSB) 3HauMmoro 6uTa.

BbIBpaHHbI NOPALOK MCNOb3YETCA NPK OTOBPANKEHUM AAHHbIX B CUTHANE
noc/nefoBaTeIbHOroO AeKoAMPOoBaHMA 1 B Lister.

HaxmunTe nporpammHyto KHomnky COCTOtHUE OXKUAAHUA 1 BbIbEPUTE COCTOSHME
OXMAaHMA Ana WnHbl NRZ: « BbICOKMA» Uan « HU3KMIA».

Ha)kmWTe nporpammHyto KHoMKy besaencTeytowme 6UTbl 1 BBEANTE
MUHMMa/IbHOE Bpemsa 6e34eMCTBUA/BpeMEeHHON MHTepBaa MeXK Oy Kagpamm 1s
WwrHbl NRZ B 6uTax.

KappupoBaHue onpeaensaetca BpemeHem 6e3aencrams.

MporpammHan KHornka OCHOBaHUE A,eKOAMPOBaHUA M03B0/IAET BbibpaTh popmat
npeacTaBAeHUs AEKOAMPOBAHHbIX AaHHbIX: LWeCTHaAUATEPUYHbIN, AECATUYHbINA
abcontoTHbIM namn ASCII.

HacTpolika ocHOBaHMA AEKOAMPOBAHUS MCNOMb3yeTCA AA 0TObpaKeHUa nons
OAHHbIX B CTPOKe leKoAnpoBaHma 1 B Lister.

HaxkumaiTe KHOMKK «Hazan/BBepx», 4TOObI BEPHYTLCA B MEHIO
nocneAoBaTeIbHOro AEKOAMPOBAHMA.

YT106bI HacTPOUTL Ocumanorpad ana nonydeHma curHana NRZ, cm. pasgen “Hactpoiika
ana curHanos NRZ" Ha ctpaHuue 510.

HacTpoika curHana NRZ:

1 HaxkmuTe [Trigger] 3anyck.
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2 HakmuTe NporpammHyto KHOMKyY TUR 3anycKa B MeHIO «3anycKk», 3aTem Bbibepute
nekoamnposaHme NRZ (Mocneaosat. 1 uan Nocnenosart. 2).

3 HakmuTe NporpammHyto KHOMKY 3anyck v BbibepuTe ycnosue 3anycka.
SOF — Hauyano Kagpa — 3anycK nocse HadyanbHoro ¢ppoHTa B Havyane Kagpa NRZ.

3HaueHue — 3amnycK Mo 3agaHHOMy 3HadeHuto (4o 128 6uT) nocne
onpeaeneHHOro KoM4ecTsa HadasbHbiX GUTOB.

ObpaTnTe BHMMaHME, YTO 3HaYeHMe 3anycKa Bceraa 3aJaeTcs Ana 6UTos B
nopaaKe ux cnenosBaHma (To ecTb CHavana nNepsbit BUT).

Ecnv nopsaok 6UTOB AeKOAMPOBaHUA (3a4aHHbIN B MEHIO HACTPOeK
nocneaoBaTeIbHOro AEKOAMPOBaHNA) HAYMHAETCA C NepBoro buta, To NOPALOK
BUTOB AEKOAMPOBAHHOIO 3HaYEHMA COOTBETCTBYET NOPAAKY OUTOB 3HaYEHUA
3anyckKa.

Ecnn nopagok 6uTOB nocneanoBaTeNbHOro AeKoampoBaHMA Ha4nMHaeTCA C
nocneaHero buTa, nopA4doK 6uMTOB AEKOANPOBAHHOIO 3HAa4YeHMA NPOTUBONOJ/I0KEH
nopAaary OMTOB 3HaYeHMA 3anycka.

Ecnv BbibpaH napameTp «3HayeHue»:

i HakmuTe nporpammHyto KHonKy Yncno 6uUT 1 3aaaite KoanmyectTso HUTOB B
3Ha4YeHUM NocaeaoBaTe/IbHbIX AaHHbIX (0T 4 Ao 128 6uToB).

3HayeHne nocaeaoBaTe IbHbIX JaHHbIX OTODPAsKaeTCs B CTPOKE «3HaYeHme» B
obnacti curHana.

ii HaxkmuTe nporpammHyto KHOMKY 3HaUeHMUe 1 UCMOb3YNTe AMaN0oroBOe OKHO C
OyKBEHHO-LUMGPOBOW KNaBnaTypol ANA BBOAA 3HAYEHUI AAHHbIX.

ObpaTnTe BHMMaHMeE, YTO 3HaYeHue 3anycKa Bceraa 3ajaercs ana 6uTos B
nopsaKke ux cneaoBaHMa (To eCTb CHavyana Nepsbit HUT).

Ecnm nopsgok 6UToB AeKoaAMPOBaHMA (3a4aHHbIA B MEHIO HACTPOEeK
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMS) HaYMHAETCA C NepBoro 6uTta, To
nopaaoK 6UTOB AEKOAMPOBAHHOIO 3HAYEHMA COOTBETCTBYET NOpPAAKY BUTOB
3HaYeHus 3anycka.
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Ecnv nopsaok 6UTOB NocAen0BaTENbHOMO AEKOAMPOBAHUA HaYNHAETCA C
nocneaHero 6uta, NOPAAOK BUTOB AEKOAMPOBAHHOIO 3HAYEHNA
NPOTMBOMOIOXKEH NOPAAKY BUTOB 3HaYeHUs 3anycka.

[na 6onee ynobHOro nepemelleHna Mexay AeKOAMPOBaHHbIMU AaHHBIMU MOMHO

MCMosib30BaTh pexxMm MacwTab.

[na oTobpaxeHuns ceBeieHN 0 NnocneaoBaTenbHOM gekoampoBaHum NRZ cm. pasgen
“MocnepoBaTtenbHoe gekogupoBaHme NRZ" Ha cTpaHuue 515.

[locnenosaTtenbHoe gekoanpoBaHmne NRZ

Y1066l HacTpOUTL ocuuanorpad ans nonydeHumsa curdanos NRZ, cm. pasgen “Hactpoiika
ons curdanos NRZ" Ha cTpaHumue 510.

[ns HacTpoWiku 3anycka no NRZ cm. pasgen “3anyck no NRZ" Ha cTpaHuue 513.

[ns HacTpoMKM nocnenoBaTeIbHOro AekoanposaHma NRZ BbinonHUTe cneaytolimne
NEencTBus:

1 HaxmuTe KHonMKy [Serial] MocnepoBaTenbH., UTOObI BOMTU B MEHIO
nocneaoBaTeIbHOro AeKOANPOBAHMA.

Menw "Mocnegoeate

JMcTuHr

5

2 EcAM CTpOKa [eKOoAMpPOoBaHMA He 0TobpakaeTca Ha Aucnee, 415 ee BKAoYEeHNA
HaXXmuTe KHonKy [Serial] MocneaoBaTenbH.

3 Ecaum ocumnnorpad octaHoBeH, Ana cbopa U AeKOAMPOBAHUA AAHHbBIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.
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Ecnun HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMyCKa, TO, BO3MOXKHO, curHasibl NRZ
HACTONbKO MeZJIEHHbIE, YTO BbINOJIHAETCA aBTOMATMYECKMIA 3aMyCK ocumnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKMuTe NPOrpaMmMHYyo
KHOMKY PeXXum, 4Tobbl NI3MEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

[na 6onee ynobHOro nepemeLleHna Mexay AeKOAMPOBaAHHbIMU AaHHBIMU MOXHO
MCNoab30BaTb OKHO MacwTtab no ropMsoHTanu.

Cm. TakKe  * “UHTepnpeTaums gaHHbIx gekoanpoBaHua NRZ" Ha cTpaHumue 516

e “UHTepnpetaumsa gaHHbix NRZ Lister" Ha cTpaHuue 517
NHTepnpeTauma AaHHbIX AekoampoBaHMAa NRZ

nRZ 1 1.

Kromm

Muetunr

et

Pe3synbTaThl AekoanpoBaHma NRZ oTobpakatoTca caeayolmmm LBeTaMmu:
e B dopmate «CnoBo»:

3aro/IoBOK (MenTbin);

OaHHble (benbli);

KOHeYHoe none (CUHU).

¢ B dopmate «but»:
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3HayeHue (benbiit).

CTpoKa AeKOAMPOBAHNA BbIFAANT KaK CUHAS MHUA 6e30eMCTBMSA, MOKa He A0CTUTHYTO
Hayasno Kagpa. B 3TOT MOMEHT yrnoBan ckobKka Havyana Kagpa (<) CTaHOBUTCA CUHEN.

B dopmate «CnoBo» nepBoe 3HauYeHne, oTobpaxkaemoe B AEeKOAMPOBAHHOM LNHE,
CBA33HO C NOJIEM 3aro/I0BKa, ecv pa3mep 3arosioBka > 0. B npoTMBHOM ciyyae nepsoe
oTobparkaeMoe 3HaYeHMe CBA3AHO C MoseM AaHHbIX. Yrn1oBas CKobKa KoHLa Kaapa
OKPaLUMBAETCA CUHWMM LIBETOB B KOHLLE KOHEYHOTO N0 MAM NOAA AAHHBIX, €CIM pasmep
KOHEeYHOro nos paBeH Hyto. [locne Hee caeayeT CUHAA NMHUA be3aencTamns.

B dopmate «buT» Kagp He pasgenseTca Ha nona. Bce 6uThl B Kaspe oTobpaskatoTca
Cpasy Npuv Havane Kagpa. Bce 6Gutbl oTobparkatoTca B LeKOANPOBAHHON WKHE U
BbIPAaBHMBAIOTCA MO BPEMEHM C COOTBETCTBYOLWMM CUrHaomM NRZ.

NHTepnpeTauma aaHHbIXx NRZ Lister

Cran nRZ 1 1.4

Kromm

JaHHbie *

Kpome ctaHgapTHoro ctonbua «Bpema», meHto NRZ Lister Takxe coaepuT cneaytouine
cTonbupl:

e B dopmate «CnoBo»:
3aro/I0BOK (WecTHaALAaTEPUYHOE;

AaHHble (lWecTHaauaTepuyHoe, aecatuyHoe abcontoTHoe uam ASCII);
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KOHeYHoe noJie (WecTHaauaTepuyHoe);
e B dopmate «butx:

3HayeHue (gBonYHOE);

NcKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOraa ato nponcxoanT, cneayet 3a4aTb
Aana BpeMEHVI/,EI,GHEHMﬂ Pa3BEPTKM MEHbLUEE 3HaYeEHNE N CHOBa 3anyCTUTb nNpouecc.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepun X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

31 3anyck no
MIL-STD-1553/ARINC 429 u
nocnegoBaTeibHOe
neKkoampoBaHme

HacTpoiika curHanos MIL-STD-1553 / 520

3anyck no MIL-STD-1553 / 521

MocnepoBatensHoe aekoamposaHue MIL-STD-1553 / 522
HacTpoiika curHanos ARINC 429 / 527

3anyck no ARINC 429 / 529

MocneposatenbHoe aekoamposaHue ARINC 429 / 530

[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
519



31 3anyck no MIL-STD-1553/ARINC 429 1 nocnefosatesbHoe AeKoaMpoBaHue

HacTtpomnka curHanos MIL-STD-1553

520

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 KHonKy MCTOUHUK, 4ToObI BbIOPATL KaHa, NOAKAOUYEHHbIN
K IMHUK curHana MIL-STD-1553.

KaHany nctouHmka MIL-STD-1553 byaeT aBToMaTUYECKM MPUCBOEHA METKA.

6 HaKmuTe KHOMKy BO3BpaTa Ha YPOBEHb BBEPX , UTOBbI BEPHYTHCA B MEHIO
nocaeA0BaTeNbHOIO AEKOANPOBAHUA.

7 HaxkMuTe NporpammHyto KHOMKy ABTOHACTPOMKa A7 BbINONHEHWA CNeAyOLLIMNX
0EeNCTBUI:

YCTaHOBKM A8 KoaddULUMEeHTa 3aTyxaHNA NPOOHMKa KaHana BXOAHOMO MCTOYHMKA
3HavyeHna 10:1;

YCTAHOBKM /11 BEPXHETO U HUMKHETO NMOPOroB 3HAYEHUA HaNPAXKEHNs, PaBHOMO
+1/3 geneHns, Ha OCHOBE TEKYLLEro YCTaHOBAEHHOrO 3HadyeHus B/nen;

BbIK/OYEHWA NOAABAEHMSA LLYMA NPU 3aMyCKe;

BK/IOYEHMA NOCNeN0BaTe/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
“Hactpoiika curHanos MIL-STD-1553" Ha cTpaHuue 520.

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 HakmuTe NporpammHyto KHOMKY 3anyck, 3aTeM C MOMOLLbIO Py4YKM BBOAA Bblibepute
yC/I0BMe 3anycKa:

Hauano cnoBa AaHHbIX — 3aMyCK BbINOJHAETCA NO HAaYay C0Ba AaHHbIX (B KOHLE
nencTeMTenbHOro nmnyabca Data Sync).

KoHew, cnoBa AaHHbIX — 3aMyCK BbIMOJ/IHAETCA NO KOHLY C/10Ba AaHHbIX.

Hauano cnoBa KomaHAbI/COCTOAHMA — 3aMYCK BbINO/IHAETCA N0 Havasly C/108a
KOMaHAbl/cocToAHMA (B KOHLE AencTBMTebHOro umnyabca C/S Sync).
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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.

Ons nonyyeHna nHpopmauymm o gekogmposaHunmn MIL-STD-1553 cm. pasgen
“MocnepoBaTtenbHoe gekogmpoBaHme MIL-STD-1553" Ha cTpaHuue 522.

[locnenoBaTesibHOe AekoampoBaHme MIL-STD-1553

YT106bI HaCTPOUTL OCcUMANOrPad 418 NoaydeHua curHanos MIL-STD-1553, cm. pasgen
“Hactpolika curHanos MIL-STD-1553" Ha cTpaHuue 520.
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CBefieHMA 0 HAacTpoliKe 3anycka MIL-STD-1553 cm. B pasgene “3anyck no
MIL-STD-1553" Ha cTpaHuue 521.

HacTpoika cepuiiHoro gekoanposaHua MIL-STD-1553

1 HaxmuTe KHoOMKy [Serial] MocnepoBaTenbH., 4TOObI BONUTU B MEH!O
nocneaoBaTeIbHOro AEKOAMPOBAHMA.

CurHans OcHoBaHME TcTunr

- ABTOHACTROAKE - -

2 C nomoLbto NPOrpaMmHoOM KHOMKKM OCHOBaAHUE MOXHO BblIbpaThb
LWeCTHaALATEPUYHbIA AN ABOMYHBIA dOpMaT NpeacTaBAeHNA LeKOANPOBAHHbBIX
[OAHHBIX.

370T 63308blit NAapameTp UCNONb3YeTCA ANA oTobpaXKeHWsa agpeca yaaneHHoro
TEPMMHaANa M AaHHbIX B CTPOKE AeKoampoBaHusa v B Lister.

3 Ec/iv cTpoKa AeKkoampoBaHus He oTobpaxaeTca Ha Aucniee, A1 ee BKAYEHUs
HaxkmuTe KHonKy [Serial] MocnepgoBaTenbH.

4 Ecav ocumnnorpad octaHoBaeH, ana cbopa v AeKOANPOBaHUA AaHHbIX HaXMUTE
kHonKy [Run/Stop] Myck/Cron.

[na 6onee ynobHOro nepemelleHna Mexay 4eKOAMPOBaHHbIMU AaHHBIMM MOMHO
MCMo/1b30BaTb OKHO MacwTab no ropMsoHTany.

Cm. Takke ¢ “UHTepnpeTtauma gekogmposaHua MIL-STD-1553" Ha cTpaHumue 523
e “UHTepnpeTauma gaHHbix MIL-STD-1553 B Lister" Ha cTpaHuue 525
e “Nounck gaHHbix MIL-STD-1553 B Lister" Ha cTpaHuue 526

NHTepnpeTtauna gekoamposaHua MIL-STD-1553

[ns oTobpaxKeHna pesynbTaTos NOCAe40BaTENbHOMO AEKOAMPOBAHMA BKIKOUUTE
nocnenoBaTteNibHoe AeKkoamnpoBaHme 1 HaxmuTe [Run] Myck nan [Single]
OAHOKpaTHbIi 3anycK.
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524

JIMCTHHE

5

Pe3ynbTaTbl AekoanposaHma MIL-STD-1553 nmetoT cneayrouime LBETOBbIE
0603HaYeHus:

[eKkoampoBaHHble AaHHbIe KOMaHAbl M COCTOSHUA 0603HaYeHbl 3e/1eHbIM; CHavana
oTobpaskaeTcs agpec yaaneHHoro TepmuHana (5 but gaHHbIx), 3atem Tekct "C/S:",
nocne KOTOPOro yKasblBaeTCs 3HadeHue ocTaslimxcs 11 6ut cnoea
KOMaH/bl/COCTOAHMS.

[ekoampoBaHHble AaHHble C0Ba AaHHbIX 0603HaYeHbl 6ebim; nepes sTUMM
OaHHbIMKM cTomT "D:".

TeKCT AeKOAMPOBaHUA 419 CMIOB KOMaHbl/COCTOAHMA UAW AAHHbIX C OLIMBKOWM
KOHTPO/1IA YETHOCTM OTODPAKAETCA KPACHbIM, @ HE 3e/1eHbIM UK BenbIM.

Ownbkmn CNHX obo3HauatoTca cnosom "CUHX" B KpacHbIX yr10BbiX CKOBKax.

OWwnHBKM MaHYecTepcKoro KoampoBaHuna obosHavatoTca ciosom "MAHY" B cUHMX
YIrN0BbIX CKOBKaX (CMHMIN BMECTO KPacHOro, MOCKO/IbKY C1I0BO HAaYMHANOCh C
O0MNYCTUMOTO 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 Tabnumue Lister MIL-STD-1553 Takske
oTobparkatoTca cneaytolme cTonbubl:

e RTA- OTO6pa)'K88TCF| agpec yaaneHHoro tfepmMmHana ana caos KON\aH,D,bI/COCTOHHI/IH,
ANA CNOoB AaHHbIX o0b03HayeHune OTCYTCTBYET.

e Twun cnosa—"KMH/cocT" ans cnoB KoMmaHapbl/cocToAHMa, "JaHHble" 015 CNOB AaHHbIX.
LiBeT doHa cnoB KOMaHAbI/COCTOAHUA — 3e/1eHbIN, COBNAAAOLLMI C LLBETOM TEKCTA
[eKOAMPOBaHMA.

e [JaHHble — 11 6uT nocne RTA 415 CnoB KOMaHAbl/CoCToAHMS nnn 16 61T cnosa
OaHHbIX.

¢ OWMOKM — COOTBETCTBYIOLLAA OWMBKA MMMNYNbCa CUHXPOHU3ALMM, KOHTPONA
YETHOCTU UM MaHYecTePCKOro KoamposaHua. Ana 0603HaYeHna oWwmnbKK
MCNONb3YETCA KPacHbI LBeT GoHa.

MICKa)keHHble AaHHble BblASNATCA PO30BbIM. Koraa 3To NpoucxoauT, cieayeT 3a4aTb
019 BpeMeHU/aeneHnsa pa3BepTkM MeHbliee 3HaYeHne M CHoBa 3anyCTUTb NpoLecc.
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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 HakmuTte UCTOYHUK, 3aTem BbibepuTe KaHan ana curHana ARINC 429.

KaHany nctouHmka ARINC 429 6yaet aBTOMaTMYECKM MPUCBOEHA METKa.

6 HaxkmuTe nporpammHyto KHOMKy CKOPOCTb, YTOObI OTKPbITh MEHIO CKOPOCTEN
ARINC 429.
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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 527.

[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 HaxmwuTe NnporpammHyto KHOMKy Tpurrep: 1 NoBepHUTE pydKy BBOAA, 4TODbI BbIGPATH
O[HO V3 YCNOBMIA 3aMycKa.

Hauyano cnoBa — 3anyck no Havyany caoB.a.
KoHew, cnoBa — 3arycK Mo KoHLy C/10Ba.
MeTKa — 3anycK Nno yKasaHHOMY 3HaYeHMIO METKM.

MeTKa + 6UTbl — 3aMnycCK No MeTKe 1 ApyrMm nonam CcnoBa B COOTBETCTBUN C
YKa3aHnAMMN.

[AnanasoH MeTKM — 3anycK Mo ciaeaytoLLei MeTke B MUH./MaKc. AnanasoHe.

OwnbKa KOHTPONA YETHOCTU — 3aryCK Mo C/I0BAM C OLUMOKOMN KOHTPONA
YETHOCTHU.

OwwubKa B cnose — 3anyckKk no olwmnbke KOANPOBaHMA BHYTPK C/10Ba.
OwunbKa B UHTepBasie — 3anycK no olwmnbke nponyCKa mexay CaroBamu.

OwwnbKa B CNnoBe AU MHTepBane — 3aryck Nno olWwmnbKe C10Ba UK NO OWKOKe
npomnycka.

Bce owmnbKu — 3anyckKk no noboi n3 nepevyncaeHHbIX sBblille OLWMBOK.

Bce 6uTbl (rnaskoBasa) — 3anyck no tobomy KTy, KOTOPbIM BCAeACTBME STOTO
0b6pasyeT rnasKkoBylo gMarpammy.

Bce 6uTbl 0 — 3anyck no Aobomy 6UTY C HySIEBbIM 3HAYEHUEM.

Bce 6uTbl 1 — 3anyck no ntobomy BUTY Co 3HaYEHNEM eanHULbI.
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4 pwu Bbibope ycnosma MeTka nan MeTka + 6UTbI C MOMOLLIbIO MPOTrPaMMHON KHOMKM

MeTKa yKaXKuTe 3Ha4YeHne MeTKM.

3Ha4yeHMA MeTOK Bceraa oTobpaxKatoTcs B BOCbMepuYHOM dopmaTe.

Mpu BbIGOpE ycnosusa MeTKa + 6BUTbI C MOMOLLbIO NPOTPaMMHOMN KHOMKM U NOAMEH!O
BUTbI yKaXKuTe 3HaYeHns BUTOB.

Data = 000

HaHHele

HaxmuTe nporpammuble KHoMku [aH., SSM n/unn SSM u seeamte 3HaveHms 0, 1 nuan
X (6e3pasnMyHoe coCTOHUE) C MOMOLLBIO AMANOrOBOro OKHa ABOMYHOM KAaBMaTypsbl.

3HauyeHua SDI unmn SSM moryT 6biTb HEAOCTYMHbI B 3aBUCMMOCTM OT BbIBPAaHHOTO
dopmaTa cnosa B MeHIO NOCNeA0BaTENbHOIO AeKOANPOBAHMA.

Mpw BblIbOpe ycnosua [ManasoH METKM C MOMOLLBIO NPOrpammMHbIX KHOMok MeTok
MUH. 1 MeTOK MaKC. yKaXKNTe KOHeYHble 3HaYeHnA aMana3oHa.

3Ha4yeHMA MeTOK Bceraa oTobpaxatoTcs B BOCbMepuYHOM dopmaTe.

Ona 6onee yaobHOro nepemelLleHna Mexay AeKOAMPOBAHHBIMU AaHHBIMM MOXKHO
MCNOo/1b30BaTh pexxum MacwTtab.

CsegeHuAa o nocnegosaTtenibHom gekoanposaHnm ARINC 429 cm. B pasgene
“MocneposaTenbHoe aekoauposaHune ARINC 429" Ha cTpaHumue 530.

[NlocnenoBaTenibHoe AekoampoaHme ARINC 429

530

YT106bI HacTPOUTL ocumanorpad ana nonydeHma curHanos ARINC 429, cm. pasaen
“HacTporika curHanos ARINC 429" Ha cTpaHuue 527.

[Ona HacTpoiku 3anycka no ARINC 429 cm. pasgen “3anyck no ARINC 429" Ha
CTpaHuue 529.

Hactpoiika nocnegosatenbHoro gekoanposarma ARINC 429
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1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObLI BOUTU B MEHIO
nocNefoBaTeIbHOro AeKOANPOBaHMA.

2 C NOMOLLbIO MPOrpaMMHON KHOMKKM HacTPOMKKM BOMAMTE B NOAMEHIO, B KOTOPOM C
NOMOLLIO MPOrPaMMHO KHOMKK OCHOBaHMUe BbIbepUTe WecTHaAUATePUYHbIN UK
[OBOWYHbIN GOPMAT NPeACTaBAEHNA AEKOAMPOBAHHbIX AaHHbIX.

310T 62308BbI MApamMeTP UCMOoNb3yeTCA A1 OTODParKeHUa OGHHbIX B CTPOKE
AekoamposaHma u B Lister.

3Ha4YeHMA METOK Bceraa oTobparkatoTcsa B BOCbMepuyHoOM dopmaTe; 3HaveHua SSM n
SDI Bceraa otobparkatoTca B ABONYHOM dopmaTe.

3 HaxmuTe Nnporpammuyto KHonky dopmart cnoBa v ykaxuTte dopmaT 4eKoaMpoBaHMa
cnos:

Mertka/SDI/faHHble/SSM:
MeTka — 8 6uT.
SDI -2 buTa.
JaHHble — 19 6uT.
SSM - 2 buTa.

Mertka/[aHHble/SSM:
MeTka — 8 buT.
HaHHble — 21 6uT.
SSM — 2 buTa.

Mertka/aHHble:
MeTka — 8 6uT.
[aHHble — 23 6uTa.

4 Ecnu CTPOKa AeKoAMpoBaHua He oTobparkaeTca Ha AUcnnee, 410 ee BKAYeHUA
HaxXmuTe KHonKy [Serial] MocneaoBaTenbH.

5 Ecau ocumnnorpad octaHoB/eH, Ana cbopa U AeKOAUPOBAHUA AAHHbBIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.
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CMm. TaKxe

Ecnv HacTpolka He obecneymBaeT yCTOMYMBOro 3anyckKa, TO, BOSMOMHO, CUrHaN
ARINC 429 HacToNbKO MeAJIEHHbIN, YTO MPOUCXOAUT aBTO3aNyCK ocumnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaKM1Te NPOrpaMmMHyo
KHOMKY PeXXum, 4Tobbl NI3MEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

[na 6onee ynobHOro nepemeLleHna Mexay AeKOAMPOBaAHHbIMU AaHHBIMU MOXHO
MCNoab30BaTb OKHO MacwTtab no ropMsoHTanu.

e “UHTepnpeTauua gekogmpoBaHua ARINC 429" Ha cTpaHuue 532
e “Cymmupytouiee yctpoictso ARINC 429" Ha cTpaHuue 533

e “NHTepnpeTtauma aaHHbix ARINC 429 B Lister" Ha cTpaHuue 534
e “NMouck gaHHbIx ARINC 429 B Lister" Ha cTpaHuue 535

NHTepnpeTtauna gekoamposaHua ARINC 429

532

Nuctinr 32 Hroru

ETIOT

AT e L DR L L R L R T e L A L L L LT e ML LT AL

R0 PUr WUV RN Rrirain RN L R Vot

JIMCTHHE

5

B 3aBMCMMOCTM OT BbIOpaHHOro popmaTa AeKOANPOBaAHMWA CNOB A8 PE3yAbTaToOB
nekoamposaHma ARINC 429 ncnonb3ytoTca caeaytolwme LBETOBblE 0603HAYEHUS:

e ®dopmart gekoamnposaHuna MeTka/SDI/daHHbie/SSM:

MeTKa (kenTbilt) (8 6UT) — oToHpakaeTca B BOCbMEPUYHOM dpopmaTe.
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SDI (cuHuin) (2 6Buta) — oTobpaxkaeTcs B ABOMYHOM dopmaTe.

OaHHble (6enblit, KpacHbI NPK OLWMOKe KOHTPOAA YeTHocTH) (19 buT) —
0TODPANKaETCsA B COOTBETCTBMM C BbIOPAHHbLIM 3HaYEHNEM OCHOBaHMA.

SSM (3eneHblin) (2 6buta) — oTobpaxaeTcs B ABOMYHOM dopmaTe.
e ®dopmart gekoamposaHuna MeTka/daHHble/SSM:
MeTKa (kenTbil) (8 6UT) — oToHpaKaeTca B BOCbMEPUYHOM popmaTe.

[aHHble (benblit, KpacHbI NPK OLWMBOKe KOHTPOAA YeTHOCTH) (21 6uT) —
oTobparkaerca B COOTBETCTBMM C BbIOPaHHbIM 3HaYEHMEM OCHOBAHMS.

SSM (3eneHbiit) (2 6uTa) — oTobparkaeTcsa B ABOMYHOM GopmaTe.

e dopmaT fekoanpoBanHua MeTka/[daHHble:
MeTKa (enTbiit) (8 6uT) — oToHpakaeTca B BOCbMepPUYHOM popmaTe.
[aHHble (6enblit, KpacHbI NpU oWKBKe KOHTPOAA YeTHoCTH) (23 buTa) —

OTO6pa)KaeTCH B COOTBETCTBUU C Bbl6paHHbIM 3Ha4YyeHnem OCHOBaHWA.

BWTbl METKM 0TOBparKatoTcs B TOM Ke MopAAKe, B KAKOM OHM Oblan NosyyeHbl. Mons
6UTOB AaHHbIX, SSM 1 SDI oTobpaskatoTca B MOPsAAKE NOAYyYEHUSA, HO BUTbI BHYTPK 3TUX
nonen otobparkatoTca B nopaake, obpaTHOM NopAAKY NoayveHuaA. VIHbIMK cioBamuy,
nons 6MTOB, KPOMe MeTKM, oTobparkatoTca B popmate ciiosa ARINC 429, a BUTbI B 3TUX
noasx otobpaskatoTca B NopsaKke, 06paTHOM NOPAAKY nepeaayn.

Cymmupytouee yctponctso ARINC 429

Cymmupytoulee yctpoinctso ARINC 429 namepset obliee 4Mcao C0B U OWNOOK
ARINC 429.

TMeTHRR

-

CymmupytolLiee yCTPOMCTBO paboTaeT MOCTOAHHO (cYMTan cnosa M oWnbKK), 1 ero
nokasaHuMa 0TobparkaloTca, NOKa BbINOAHAETCS AekoanmposaHue aaHHbIx ARINC 429.
Cymmupytolee YCTPOMCTBO BbIMOHAET PacyeTbl, AaxKe ecau ocumanorpad octaHoBeH
(cbop mAaHHbIX He BeaeTCs).

HakaTue kHonku [Run/Stop] Myck/cTon He BAMAEGT Ha CyMMUPYIOLLEE YCTPOMCTBO.

Mpv 3aN0NHEHMM NAaMATU Ha cyeTYMKe oTobparkaeTca coobuieHne MEPEMOTHEHUE.
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YT106bI OOHYINTH 3HAYEHWA CHETIMKOB, AOCTATOYHO HaXKaTb MPOrPAMMHYIO KHOMKY
C6poc cuetunkoB ARINC 429 B meHto AeKoanpoBaHMa HacTpouKu.

NHTepnpeTtauna gaHHbIX ARINC 429 B Lister

HaHHEIE

AMANMANANN

Mer "TMeTuHr"
yTH: HHTE
Monoe a . Jlnc 3 EHHOE MHEHME

Kpome ctaHaapTHoro ctonbua "Bpems" B Tabnumue Lister ARINC 429 Takke
oTobpakatoTcs caeaytoLme cTonbubl:

e MeTKa — 3Ha4yeHue 5-6UTHOM MeTKM B BOCbMepMYHOM dopmaTe.
¢ SDI —3HayeHuns BUTOB (BKAOUYEHHDbIX B GOPMaT AEKOAMPOBAHUS CNOB).

° ,ﬂaHHbIe — 3Ha4YeHne AaHHbIX B ABONYHOM UK WECTHaAUATEPUHHOM d)opl\/\aTe B
COOTBETCTBMM C YCTAaHOB/IEHHbIM OCHOBAHMEM.

e SSM — 3Ha4yeHnsa BUT (BKIOUYEHHbIX B GOPMAT [EeKOAMPOBaHMSA CI0B).
e OWKNBKM — BblAENAOTCA KpacHbIM. OLMOKM MOTYT BbITb CAEAYHOUMX TUMOB: OWKNBKK
KOHTPO/I YETHOCTM, OLWIMOKM CNOB MK OLIMOKM NPOMYCKOB.

MICKa)keHHble JaHHble BblAeNATCA PO30BbIM. Koraa 3To NpoucxoauT, cieayeT 3a4aTb
019 BpeMeHU/aeneHnsa pa3BepTkM MeHbliee 3HaYeHne M CHoBa 3anyCTUTb NpoLecc.
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lMounck aaHHbIX ARINC 429 B Lister

®yHKUMA NOUCKa ocumanorpada No3BOAAET UCKATb (M OTMeYaTb) B CNMcKe Lister AaHHble
ARINC 429 onpegeneHHoro Tuna. 1na nepemeLLeHma No OTMEYEHHbIM CTPOKaM MOXKHO
ncnosnb3oBaTh KHOMKy [Navigate] HaBurauma v anemeHTbl ynpasaeHus.

1 Bbibpas ARINC 429 B KayecTBe pexkmMma nocaea0BaTe/IbHOro AeKoAMpoBaHus,
HaxkmuTe KHonKy [Search] Mowuck.

2 HaxmuTe nporpammHyto KHonky MourcK B meHto "Mounck", 3aTem noBepHUTE pyUKy
BBOAA, YTObbI BbIOPATh NOCNefoBaTENbHbIV cnoT (MocnenosatensH. 1 uam
MocnenoBaTenbH. 2), Ha KOTOPOM BbINONHAETCA AeKoAMpoBaHue curHana ARINC 429.

3 HaxmuTe KHOMKy MOMUCK 1 BbibepuTe caeaytolime napameTpbl:

MeTKa — NMouCK Mo YKa3aHHOMY 3HaYeHUI0 METKMU.

3HaYeHMA MeTOK Bceraa OTO6pa)KafOTCF| B BOCbMEPNYHOM d)oplv\aTe.

MeTKa + 6UTbl — MOMCK MO METKe W APYrMM MOJISIM CI0BA B COOTBETCTBUM C
BbIOpPaHHbIMM MapameTpamu.

OL. KOHTP. YeTH. — MOMUCK MO C/I0BaM C OLIMOKOM KOHTPOA YETHOCTMU.
OwunbKa B C1I0BE — NMOUCK MO OLINOKE KOAMPOBAHWUA BHYTPM C0BA.
OwunbKa B UHTEPBase — MOVCK M0 OWMBOKE NPONyCKa MeXay C/I0BaMu.

OwwnbKa B CNOBE AU MHTepBae — NMOMCK MO OLIMOKe coBa UK Mo OLWNBKe
npomnycka.

Bce owmnbKmM — nounck no ntoboi 13 nepevncieHHbIx Bbllle oWNBOK.

JononHuTenbHble CBeAEHMA O MOUCKe AaHHbIX CM. B pasaene “lMounck gaHHbix Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBeaeHnsa 06 Mcnonb3oBaHMn KHomku [Navigate] HaBurauma 1
3/1eMeHTax ynpasaeHusa CM. B pasaene “HaBuraums no BpeMeHHon passepTke" Ha
CTpaHuue 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

32 3anyck no SENT un
nocnegoBaTeibHOe
nekoampoBaHme

HacTpoiika curHanos SENT / 537
3anyck no curHany SENT / 542
MocnepoBatenbHoe gekogmposaHue SENT / 545

[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] NocnepaoBatenbH..

3 HaxmuTe nporpammHyto KHonky MocnepoBaTenbH., C MOMOLLBIO PYYKKM BBOAA
BbibepuTe Hy»HbIM cnoT (MocneaosatensH. 1 uan MocneaosaTenbH. 2), 3aTemM CHOBa
HaXXMUTe NPOrpamMHY KHOMKY, YTOObI BKAOYMTb AeKOAMPOBAHME.

4 HaxXMmuUTe NporpaMmHyto KHOMKy PexXum un BbibepuTte peskmm SENT.

HaxKMKTe nporpamMmHyto KHOMKy MCTOUHMK, 4TOObI OTKPLITE MEHIO «CTOUHMK SENT».

KEYSIGHT

TECHNOLOGIES
537
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538

a HaxkmuTe nporpammHyto KHOMKY MCTOYHUK 1 MOBEPHUTE PYy4KY BBOAA, YTODLI
BbIOPaTh KaHan 419 CUrHana.

HaxmuTe nporpammHyto kHonky Mopor, 3aTem ¢ NOMOLLbI0 PyYKM BBOAA
BblI6EepUTE YPOBEHb NOPOrOBOrO HANPSXKEHUA CUrHANa.

[MopOoroBbIN ypoBEHb HANPAXEHUA MCNOAb3YETCA MNPU AEKOAMPOBAHMM, A TaKXKe B
KayecTBe ypOBHS 3amnyckKa, Koraa 414 BblbpaHHOro cnota noc/aei0BaTeslbHOro
AEeKoAMPOBaHMA YCTaHOBEH TMN 3anycKa (MocneaoBatenbH. 1 nan
MocnepoBaTtenbH. 2).

¢ HaxKmuTe KHOMKyY «Hasaa/BBepx», 4Tobbl BEPHYTHCA B MEHIO

nocnefosaTeibHoro gekoanmposaHma SENT.

6 HaxkmuTe nporpammHyto KHoMKy HacTpoiika WuHbI, YTOObI OTKPbITL MEH!O
HaCTPOMKM WnHbI SENT.

a Hamute NnporpammHyto KHOMKY JJMTEeNbHOCTb TaKTa M C MOMOLLbIO PYYKM BBOAA

(MK cHOBa HaXKMUTE NPOrPaMMHYIO0 KHOMKY M UCTMONb3YIMTE ANaN0oroBblie OKHa C
OyKBEHHO-LUMGPOBOW KNaBMATYPOI) yKaXKMTE HOMMHA/bHYO NPOAO/IKUTENBHOCTD
TAKTOBOro MHTEPBana (TakTa).

Ha)munTe nporpammHyto KHOMKy JLONYCK 1 C NOMOLLbIO PyYKM BBOAA (MM CHOBA
HaXKMUTE NPOrPaMMHYIO KHOMKY M MCMO/b3YMTe AMan0rosble OKHa C
HYKBEHHO-LMPPOBOW KNAaBMATYPOI) YKaKMTE NPOLLEHT A0MNYCKa 418 onpeaeneHus
O0MNYCTUMOCTU UMMY/bCa CUHXPOHM3AUMW 418 AEKOAMPOBAaHMA AaHHbIX.

Ecnv Bpems M3mepeHns MMMyIbca CUHXPOHM3ALIMM HaXOAMTCA B Npeaenax
A0MyCcKa HacTPOMKM HOMMHAbHOMO TAKTOBOTO MHTEPBaNa, AeKoanpoBaHme
BbINO/IHAETCA; B MPOTUBHOM C/ly4ae MMMY/IbC CUHXPOHMU3aLUMM OWNBoYEH U
OaHHble He AeKOAMPYIOTCA.

Ha)munTe nporpammHyto KHOMKy YMcno nony6aiiTos 1 C NoOMOLLbIO PYYKM BBOAA
(MM cHOBa HaXXMMTE NPOrPAMMHYIO KHOMKY M UCMOb3YITE AMaNoroBble OKHa C
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OYKBEHHO-LMGPOBOW KNaBMaTypoi) yKaxKMTe Yncao nonybaintos B coobuieHmnm
ObIicTpOro 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 nporpamMmHyto KHOMKy Pexum naysbl, 4TOObl yKa3aTb Hanume
MMMNYbCa Nay3bl Mexay cooblieHnaMm BblCTporo KaHana.

BbIKn. — MMNybC Nay3bl MeXay COO6LLI,6HMFIN\I/I 6b|CTpOI’O KaHa/la OTCYTCTBYET.

O6paTuTe BHMMaHMe Ha To, YTo nocneaosaTteibHas WwnHa SENT 6e3 nmnynbca
nay3 HMKor4a He HbIBaeT HEAKTMBHOM. DTO 03HAYaET, YTO BO Bpems 0ObIYHOM
paboTbl B CTPOKE AEKOAMPOBaHMA BbICTPOro KaHana byaet otobpaxaercs
nocneAoBaTe/IbHbIM NOTOK NAKETOB, B KOTOPOM HOBbIM MNAaKeT HauMHaeT
06pabaTbiBaTbCA, KaK TONIbKO 3aKPbIBAETCA NPeablayLLnii.

Bkn. — mexay COO6LLI,€HI/IF|MVI 6bICTpOI'O KaHa/sia BCTaBNAKTCA MUMMNYNbCbl Nay3
TaKMUM o6pa30N\, 4TObBI Kaapbl cheaosasin C OAMHaKOBbIMU MHTEPBA1IAMN.

MpK HaAMYMM UMNYAbCA Nay3bl (M BKAOYEHHOM NapameTpe UMnynbe naysbl),
Bpems 6e34eincTBMA 0TObParkaeTcs MeXay COOBLEHNAMMU.,

SPC (kopoTkuit kog, LUIMM) — B SENT SPC He npMMeHSATCA MMMYAbCbl Nay3.
BmecTo 3TOro cobbiTre coobLLeHNA 3amnyCKaeTCA IMaBHbIM YCTPOMCTBOM, KOrAa
emMy HY>XHO nonyumTtb AaHHble. SENT SPC 3asepliaeT nepesady nocne
3HayeHunAa CRC, nosaToMy co34aeTca BneyaT/eHme, YTO NPUCYTCTBYET MMMY/bC
naysbl MEX/y OKOHYaHWEM Nepesayn AaHHbIX U CAeayoWMM 3anyCcKom
rNaBHOro YCTPOMCTBaA.

g HakmmaliTe KHOMKM «Hasaa/sBepx», YToHbl BEPHYTHCA B MEHIO
nocnefoBaTesibHOro AekoanmposaHna SENT.

7 HaxkmuTe nporpammHyto KHonKy HacTpoiikK, 4Tobbl OTKPbITb MeH0 «HacTporku
SENT».
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EII:-II:-T}:\ bl& CHrHENE!

a HakmuTe nporpamMmHyto KHOMKY ®opmart coobuieHus, YTobbl BbIbpaTh popmaT
[OEeKoAMpoBaHMA/3anycKka coobLeHus.

BbicTpble nonybaiiTbl (Bce) — oTobpaxeHne HeobpaboTaHHbIX 3HAYEHM I
nepenaHHbIX NonybanTos.

BbicTpble curHanbl — oTobparkeHne CMrHanoB coobueHma ObICTPOro KaHana.

BbICTPbIi + KOPOTKUIA NOCNEA0BATENbHDbIN — 0AHOBPEMEHHOE OTObpaXKeHe
ObICTPbIX M MeAIeHHbIX COOBLEHWI (KOPOTKMA dopmarT).

BbICTPbIii + pacluMpPeHHbIit NocneaoBaTeNbHbI — O4HOBPEMEHHOE
oTobparkeHne BLICTPbIX U MeAeHHbIX COOBLWEHWIA (pacluMpeHHbI dopmarT).

KopoTkuii nocnepoBatenbHblit — 0TOOpakeHWe COOOLLEHNN MeaIEHHOTO
KaHana B KOpoTKOM dopmare.

PacwiumpeHHbI nocnepoBaTtebHbi — 0TObOparkeHne coobueHnin
Mea/IEHHOro KaHana B paclumpeHHom dopmare.

3T0T BbIGPaHHbIN NapameTp ByAeT UCNOAb30BATLCA KaK NPU AeKOAMPOBAHMUM, TaK
“ nNpu 3anycke. Mpu 4eKOAMPOBAHUM NapameTp BAUAET Kak Ha MHTepnpeTaLmio
[OaHHbIX CUCTEMOWM, TaK M Ha codepskMmoe oTobpaxeHus. Mpu 3anycke napameTp
BAMAET Ha HEOOXOAMMOCTb NPaBM/IbHON HACTPOMKM annapaTHOro 3amnycka no
noc/iefoBaTe/IbHbiM COOBLLEHMAM.

MO»KHO YKa3aTb NopALoK 0TobparkeHma noybainTos A5 CUrHa 0B cOObLLEeHMI
HbICTPOro KaHasa (MporpammHas KHomKa BblcTpble curHanbl). HeobpaboTaHHble
nepeaHHble 3HaYeHua noaybanToB 0ToOpaXKatoTCa B NopsAKe NoaydYeHus.

[na meaneHHoOro KaHana go/KeH 6bITb BbIBpaH HagnexKalwmii opmat, KOPOTKUIA UK
paclWMpeHHbIi, AN NPaBUAbHOIO A4EKOANPOBaHMA U 3aMycKa.

MocnenoBaTebHble cOObLLEHMA Me/IEHHOTO KaHaa Bceraa oTobparkatoTea Tak,
Kak onpeaeneHo B cneundmkaumm SENT.

b HaxmuTte nporpammHuyto KHonky OTobpaxkeHue, 4Tobbl BbIbpaTh GopmaT
0TOOPAKEHMA, LECTHAALATEPUYHbIN, AECATUYHbIN aBCONOTHbIN UK
«nepegaTodHas GyHKUMAY, A8 NoNyHalToB HbICTPOro KaHana, CUrHanoB U
3Ha4eHui CRC, a Takxke ana WA, aaHHbIX 1 3Ha4eHut CRC measieHHOro KaHana.
(3HaueHMe cocTonAHMA 1 CBA3K BCeraa oTobparkaeTcsa B ABOMYHOM dopmaTe).
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BbibpaHHbIt dopmaT McnosbayeTca ana otobpaxenus B Lister n B cTpoke
[OeKoAMPOBaHMS.

Mpu BbibOpe 3HaYeHuA NepeaaTouHan GpyHKUMA (413 GopMaTOB COODOLLEHMI,
BK/IHOUAOLMX ObICTPbIE CUTHAAbI) A5 CUTHAN0B BbICTPOro KaHasa oTobparkaeTca
pacyeTHaa ¢nsmYeckan BeMUYNHA, 3aBUCALLANA OT 3aJaHHbIX 3HAYEHWN
MHoutenb 11 CMmelleHue (HuKe NPorpaMmmHoON KHOMKK BbicTpble cUrHanbl):

dusmyeckan BeanUnHa = (MHOXUTENL* 3HAYEHMEe CUTHaNa B BUAE
abCoNOTHOTO LEsIoro Yncna) + cmelleHme

Korpa BbibpaH dopmaT MepepatouHana GyHKuma, nudopmaums CRC n
Mea/IeEHHOro KaHana oTobparkaerca B BMAE WeCTHaALATePUYHOro YMcna.

8 [pu BbIOOPE AEKOAMPOBAHMA/3aMNyCKa COObLLEHMSA BbICTPOrO CUrHaNA HaXKMUTE
NpPOrpammHyto KHOMKy BbICTpble curHanbl, 4TobObl OTKPLITb MEHIO cnrHanos SENT, B
KOTOPOM MOXHO onpeaenvTb U 334aTb 0TOBparkeHMe 40 WecTn BbICTPbIX CUTHANOB.

a HaxkmuTe nporpamMmHyto KHOMKY BbICTpble CUFHAMbI 1 UCMOb3YITE PYYKY BBOAA
0015 Bbl6Opa BbICTPOro CUrHana, KOToPbI HeOBXOAMMO ONpeaenThb.

Mocne Bbibopa CUrHaNa HaXkMUTe 3Ty MPOrPaMMHYIO KHOMKY CHOBA, YTOObI
BK/IOYMTb UM OTKAOUUTL AEKOAMPOBAHME ANA 3TOrO CUrHaNa.

b HaxmwuTe nporpammHyto kHornky Homep nepsoro 6uta (MSB), UuTobbl yKasaTb
HayasbHbIM 6UT B BIOPAHHOM CUTHaNE.

¢ Haxmute nporpaMmHyto KHOMKy Ynucno 6mut, 4utobbl yKasaTb YMCI0 BUT B
BblOpaHHOM CUTHase.

d Haxmute nporpammHyto KHomnky MopaaoK nony6aiiToB, YToObl YKasaTb NOPALOK
oTobpakeHusa NoaybainTos, NPU KOTOPOM MEPBbIM CneayeT IMBO Camblil BaXKHbIN
nony6ant (MSN), ninbo camblit HeBakHbIM nonybainT (LSN).

e Ecnu3agaH pexmm otobparkeHuns MepeaaTouHana GyHKUMA (CM. MeHIO HACTPOeK
SENT), Ha)kmmnTe NporpaMmHyto KHonKy MHoXutenb 1an CmeleHue v
NOBEPHUTE PYYKY BBOAA (MM CHOBA HAXKMMUTE NPOTPAMMHYHO KHOMKY U
NCNO/b3YIMTE AMANOTOBbIE OKHA C BYKBEHHO-LIMGPOBOM KNaBMaTypoit), 4ToObl
3a4aTb 3HaYeHMe.

3HAYEHMA MHOXUTENA M CMELLEHMA MCNONb3YIOTCA ANA pacyeTa CI)I/I3I/ILIeCKOI'O
3Ha4YeHunsa, OTO6pa)'K88MOI'O ana 6b|CTpOI’O CUrHana:
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dusmyeckan BeanynHa = (MHOXUTENL® 3HAYEHME CUTHaNa B BUAE
abCo/IOTHOTO LEsIoro Yncaa) + cmelleHme

[anee npvBeaeHbl HECKO/IbKO MPMMEPOB onpeaeneHuii bbICTporo curHana.

Mpumep 1. Homep HauanbHoro 6uta = 13, yucno 6utos = 8, nopsgok nonybaiiToB = cHavana LSN

[lanHsie coobuwenms: |15 14 13 12[1110 9 87 6 5 4|3 2 1 0
>

>

but B pe3ynbTarte: 7 6 |11 10 9 8 |13 12

Mpumep 2. Homep HavanbHoro 6uta = 10, umcno 6utoB = 5, nopsgok nonybaiToB = cHayana MSN
[aHHble coobwenns: (15 14 13 12|11 10 9 8 | 7 6 5 4|3 2 10
|[¢———|

buTt B pesynbTaTte: 10 9 8 | 7 6

3anyck no curHany SENT

YT106bI HaCcTPOMTL OcumMAnorpad Ana noaydyeHuns curHanos SENT, cm. pasaen “Hactpoliika
curHanos SENT" Ha cTpaHumue 537.

YCTaHOBKa ycnoBMA 3anycka no curHany SENT

1 HaxkmuTe [Trigger] 3anyck.

2 HaxMuTe nporpammHyto KHonKy Tun 3anycka B MeHto "3anyck", 3aTem nosepHuTe
pYyYKy BBOJA, YTObbI BbIBPaTh NOCAeaoBaTeIbHOE AeKkoanpoBaHme (MocneaosaTt. 1
nnn Nocneposat. 2) curHana SENT.

3 HaxXmuTe NporpaMmHyo KHOMKY 3anyck No: 1 C MOMOLLbIO PYyYKM BBOAA 0
BblbepuTe ycnoBuMe 3anycka no curHany SENT:

Hauano coobweHna 6bICTPOro KaHana — 3anyck no Hayasny toboro coobLieHms
BbICTPOTrO KaHana (nocsie 56 TaKTOB CUHXPOHMU3AUMN/KaAMBPOBKH).
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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 MOMOLLGIO AOMONHUTE/IbHBIX MPOrPaMMHbIX KHOMOK.

WA coobweHna meaneHHOro KaHana — 3anyck, koraa M/, coobuieHus
MeJ/IEHHOrO KaHasia COOTBETCTBYET 3HAYEHMIO, BBEAEHHOMY C MOMOLLbIO
O0MONHUTE/IbHbIX MPOrPaMMHbIX KHOMOK.

DanHble n U[, cooblieHna megneHHOro KaHana — 3anyck, Koraa 3HaveHus B
nonsx N v AaHHbIX COOBLEHMI MeAIeHHOTO KaHaa COOTBETCTBYIOT 3HAUYEHUAM,
BBEAEHHbIM C MOMOLLBIO AOMOMHUTENbHBIX MPOrPaMMHbIX KHOMOK.

HapyweHue aonycka — 3anycK, KOrga OTKIOHeHWe ANNTeIbHOCTM MMNY/1bCa
CUHXPOHM3aUNN OT HOMUHA/IbHOIO 3Ha4YeHNA bonblue, yem BBedEeHHOE 3Ha4YeHne
B NpoueHTax.

OwwunbKa CRC 6bICTPOro KaHana — 3anyck no atoboi owmnbke CRC cooblieHnn
ObICTPOro KaHana.

OwmnbKa CRC meaneHHOro KaHana — 3anyck no ntoboi ownbke CRC coobuieHms
MeJ/IEHHOTO KaHana.

Bce owmn6ku CRC — 3anyck no ntoboi owmnbke CRC, BbICTpOro nam meaneHHoro
KaHana.

OwunbKa neproga UMNyAbca — 3anyck Npu CAULLIKOM AJUTEbHbIX MW CANLWIKOM
KOPOTKMX nonybanTax (Hanpumep, NonybainT AaHHbIX MeHbLIE
NPOAOAXMTENbHOCTM TakTa 12 (11,5) an meHblle NPOA0AXKUTENbHOCTAN TakTa 27
(27,5)). NMpoBepaAOTCA AaHHbIE CUHXPOHMU3ALLMM, COCTOAHUE U CBA3b UM NepUOoabl
MMIMYbCOB KOHTPO/IbHOW CYMMbl.

OwwunbKa nocnenoBaTeNnbHbIX CHHXPOUMMYALCOB — 3aMYyCK NMPW CUHXPOMMIYJbCeE,
NPOAO/MKMTENBHOCTL KOTOPOro OTAMYAETCA OT NPeAblAYLLEro CUHXPOUMNY/bCA
bonblue, Yem Ha 1/64 (1,5625%, Kak onpeaeneHo B cneundurkaumm SENT).

4 Ecnu BbIbpaHo ycnosme 3anycka SC U AaHHble 6bICTPOro KaHana, HeobxoaMmo
BbINMOJHWTbL CAeAytolime AeNCTBUA.

a Haxmute nporpaMmHyto KHonky OcHoBaHue, 4Tobbl BbIbpaTh 0ToOpaxeHne
3HaYeHWs AAHHbIX B LUECTHAALATEPUYHOM UM ABOUYHOM dopMmaTe.

YT106bI BBECTU BUTLI HE3pa3MYHOro coctoaHuA (X) B nonybaliTe, MCNonb3ynTe
ABOWYHBIN cnocob. Ecan Bce BuTbl B nonybaliTe aBnsatoTca butammn 6e3pasnnuyHoro
COCTOSIHMSA, LWECTHAALATEPUYHBIM NONYOaNT OTOOPAKaAETCA C METKOM
"6e3pasnmyHoe coctoaHmne" (X). Ecnm Bce OUTbI B nonybalriTe MMetoT 3HaveHus 1
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544

nnu 0, ByaeT NoKasaHo WecTHaduaTepnyHoe 3HaveHue. LlecTHaauatepuyHble
nonybanThbl, cogepkalipne yepeaosaHue 6utos 0/1 n "6espasnnyHoe coctosHme",
otobpasatorca ¢ meTkon "S".

Ha)mnTe NporpammHyto KHonky SC 1 AaHHble 1 UCMOo/b3yTe AManoroBoe OKHO C
H6YKBEHHO-LMPPOBOW KNaBMATYpO 415 BBOAA 3HAYEHWI AaHHbIX.

Mony6aiT COCTOAHMA M CBA3KM — 3TO CaMblii 1EBbIN NOYy6aNT, BBEAEHHbIN B CTPOKE
undp, 33 KOTOPbLIM CAeAYHOT NONYyBaNTbl AAHHBIX.

Mpw BbIBOPE ycnoBua 3anycka UM, coobueHna mepieHHOro KaHana iy [laHHblie u
N[ coobueHna meaneHHOro KaHana BbINoJHUTE Cedytolne AeACTBUA.

a Haxmute nporpammHyto KHonky KoHurypaums, 4utobbl BbI6paTs HEOOX0AMMbIN

N[ nakeTa Ans BbIOpaHHOro TMMa nakera.

Korpa ykasaH ¢popmaT coobuieHua "PaclumpeHHbln nocaeaosatebHblin (cm.
“Hactpolika curHanos SENT" Ha cTpaHuue 537), HaXkMuTe 3Ty NPOrPamMMHYHO
KHOMMKY, 4TOObI BbIOPATb MCMO/Ib3yeMyto KOHOUIypaLMIo paclimpeHHoro popmara.

16-6UTHbIE AaHHbIe, 4-6UTHbIN U/
12-6MTHble AaHHble, 8-OUTHbIN W[,

Ha)kmuTe nporpammHyto KHomky U, meaneHHOro coobLweHns 1 1cnonbsyite
pYYKYy BBOAA (MM CHOBA HaXKMWUTE MPOrPaMMHYIO KHOMKY M MCMONb3YiTe
AMaNoroBble OKHa C ByKBEHHO-LMGPOBOI KNaBmaTypoit), 4Tobbl yKkasaTts M/
MeAeHHOro coobLLeHMA.

Mpu BbIGOPE ycnoBuA 3anycka JaHHble u UM, cooblieHns meaneHHOro KaHana
HaXXMUTE NPOrPaMMHYI0 KHOMKY JJaHHble MeAJ/IeHHOro coobLeHus 1 ¢
NMOMOLLIO PYYKM BBOAA (MM CHOBA HAKMMTE NMPOTPaMMHYHO KHOMKY U
NCMNO/b3YITe AMAN0TOBbIe OKHa C ByKBEHHO-LIMGPOBOI KAaBMaTypoit), 4Tobbl
yKa3aTb JaHHble Mea1eHHOro coobLLeHMs.

Mpwu BbiIBOpE ycnoBua 3anycka HapyweHue AonycKa HaxKMUTE MPOrPamMMHYIO KHOMKY
[onycK 1 C NOMOLLbIO Py4YKM BBOAA (MM CHOBA HaXKMMUTE MPOrPaMMHYO KHOMKY U
MCNONb3YITE AMANOroBble OKHA C BYKBEHHO-LMPPOBOW KNaBMaTypoit), 4Tobbl yKasaTb
OTK/IOHEHME OT AOMNYCKa, KOTOPOE CYUTAETCA HapPYLIEHUEM.

BeegeHHOe 3HauYeHue B NPOoLEHTax A0/KHO BbiTb MEHbLLE, YEM 3HAYEHMNEe A0MyCKa B
NPOLEHTAX, YKa3zaHHOe B NapamMeTpax KOHGUIypaLmm LWNHbI 4eKOAMPOBaHMS.

Ecnu HacTpoiika He obecneymnBaeT yCTOMYMBOTIO 3aMyCKa, TO, BO3MOXHO, curHaabl SENT
HACTO/IbKO MeZAJIEHHbI, YTO MPOUCXOAUT aBTOMATUYECKUI 3anycK ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKMuTe NPOrpaMmMHyo
KHOMKY PeXXum, 4Tobbl NI3MEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.
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CsegeHuA o nocnegosaTenbHOM aekoanposaHuun SENT cm. B pasgene
“MocnepoBaTtenbHoe gekoanpoBaHue SENT" Ha cTpaHuue 545.

[locnenoBaTesibHOe AekoampoBaHme SENT

YT106bI HaCcTPOMTL OcumManorpad Ana noaydyeHuns curHanos SENT, cm. pasaen “Hactpoiika
curHanos SENT" Ha cTpaHumue 537.

[ns HacTpoliku 3anycka no SENT cm. pasaen “3anyck no curHany SENT" Ha
CTpaHuue 542.

HacTpoika nocnegosaTeibHOro gekogmpoBaHma SENT

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObI BOMUTU B MEH!O
nocaeAoBaTeIbHOro AEKOANMPOBAHMA.

Muetunr

et

2 Ec/iv cTpoKa AeKkoampoBaHUs He oTobpaxaeTca Ha Aucniee, A1 ee BKAYeHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

3 Ecau ocuunnorpad ocTaHOB/EH, 15 COOpa v AEKOANPOBAHNA AAHHbIX HAXMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpolika He obecneymnBaeT yCTOMYMBOTO 3aMycKa, To, BO3MOXHO, curHanbl SENT
HACTONbKO Me/IEHHbI, YTO NPOUCXOAUT aBTOMATUYECKUI 3anyck ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaXKMUTE NPOrpaMmmMHYyo
KHOMKY PeXum, 4tobbl USMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

ﬂ‘}'lﬂ bonee nerkoro nepemelleHna mexay nony4yeHHbIMn AaHHbIMKU MOXHO
MCMN0/1b30BaTh OKHO MacwTab no FOPMU30OHTaNN.

Cm. Takke o “UHTepnpeTtauma gekogmposaHua SENT" Ha cTpaHuLue 546

e “UnTepnpetauma gaHHbix SENT Lister" Ha cTpaHuue 548
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e “TNounck gaHHbIx SENT B Lister" Ha cTpaHuue 550

NHTepnpeTauna gekoamposaHma SENT

Mona 6bICTPOro 1 MeaeHHOTO KaHana 0TobpaXkatoTcs, Kak onmcaHo Huke. ObpaTute
BHMMaHME Ha TO, YTO MeAJIEHHbIV KaHal MOXeT ObiTb TPEX Pa3/IMUYHbIX BAPUAHTOB.
LIBeTa, yKasaHHble HMKE, 03HAYatoT LiBeTa TeKCTa:

*  BbICTPbIN KaHan:

THCTHHE 3 g tarm

JIMCTHHE

5

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 CUTHAbI Ha
ocHose dopmara):

"®opmat bbicTpble nony6ainTbl (Bce)" — Kaxabii nonybaiT oTobparkaeTca Kak
WwecTHaauaTepuyHoe MAN AECATUYHOE YMCAO.

[ 1)

"BbicTpble curHanbl", "BbICTPbI + KOPOTKUIA NOCNea0BaTeNbHbIN" 1N
"BbICTPbIN + paclUIMPEHHbI NocneAoBaTeNbHbIN'" — eC/i BK/OUEHDI
KaKkune-nnbo BbiCTpble CUrHAMbI, CUTHAMbI OTODParXKaAKTCA CAeayHoWMM

obpaszom:

S1:<3HayeHne>;S2:<3HaveHune>.
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Hewncnonbsyemble nonybaiTel He oTobparkatoTcs (Hanpumep, Korga 6-oi
nosnybanT aBAseTcs MHBEPTUPOBaAHHOW Konuen 1-oro nonybaiTa).

Mony6aint CRC (CcMHMIA, eCNY NPaBUABHO, KPACHbIM — NPy 0BHApPYKEHUM OLLINOKM)
(4 6uTa).

e Mega/ieHHbIM KaHan — KOPOTKOe noc/ieZoBaTe/ibHOe coobLeHmne:
N, coobuieHuns (enTblin) (4 6uta).
BaliTbl JaHHbIX (6enbiin) (8 6UT).

CRC (CHHUI, ecv NPaBUIbHO, KPACHbIA — NPK 0BHapy»KeHnn owmnbku) (4 buta).

0D 5E1 0D 5EL

MueTurr

-

b Me,EI,J'IEHHbIlZ KaHan — pacCwnpeHHOoe nocieaoBaTe/ibHOe COO6LLLeHVIe:

CRC (cMHMiA, KOraa NpaBMIbHO, OPAHKEBbIM, KOTr4a KOHeL, COOBLWEeHNA BbIXOAMT 3a
npeaenbl 3KpaHa, KpacHbI — NP 0bHapyKeHUn owmnbKkn) (6 buT).

N coobuieHua (kentbit) (4 nunn 8 6uT).
Mone aaHHbIx (6enbit) (16 namn 12 6ur).
CRC paclunmpeHHoro nocieaosaTelbHOro cooblieHna byayT oTobpaxaTbCs OpaHKeBbIM

UBETOM, e/ faHHble ans pacdeta CRC BbIXOAAT 3a Npeaesibl 3KpaHa crnpasa.
NMocnenoBaTebHbie cO0bLEeHNS ByayT TakKe 0ToBpasKaTbCA C HauabHOM MHUEN
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548

6e3aeCTBNA OPaHIKEBOro LBETa M OTKPbIBaOLLEN CKOBKOM OpaHXeBoro LuseTa, ecim
HaYabHOE MOIOXKEHME HE MOKET BbITb TOYHO ONpPEeaeNeHo U3-3a AAHHDIX,
Haxo4ALLMXCA 3a NpeaenaMu SKpaHa ciesa.

JekoanpoBaHune byaeT Takxke 0603Ha4aTb OWMOKM, rae MMMYAbC Noay6anToB C/IMLLKOM
OJNTENbHbINA UKW CAUWKOM KOPOTKMA. OHKM ByayT 0603HauYeHbl cumeoaom ">" nam <"
KpacHOro LiBeTa, TakKe KpacHbIM ByAeT BblAe/ieHa OCTaBLUAsACA YacTb NakeTa u
3aKpbiBatoLWan ckobka, MnMHKA besaencTema byaeT opaHKeBoM [0 CaeayoLein
AOMYCTUMOW CUMHXPOHM3aLMK. Bo Bpems Z0nyCTUMON CUHXPOHM3aLMK 34eck byaeT
OpaH:KeBas OTKPbIBAIOLLAACA CKOOKa.

NHTepnpeTauma aaHHbIX SENT Lister

Cton  SENT 1

Hroru

OaHHele CRC Oiwnbrn

Fz2:0.0

32:1.000

sz2:0.0

Kaxaoe coobuieHne BbICTPOro UM MeaIeHHOTO KaHana npeAcTaB/eHo B COOCTBEHHO
CTpoKe. Bpemsa 3anycKa coobueHnn meaneHHoro KaHana onpeaenseT ux nopaaok
OTHOCUTENBHO CO0bLLEHMI BbICTPOrO KaHana. MoaTomy cooblieHne meaeHHOro
KaHana oTobparkaeTca 40 6OAbWMHCTBA COOOLEHNI BbICTPBIX KaHA0B, KOTOpbIe
ABNAIOTCA €ro OCHOBOW. 3TO NPOUCXOAMUT HAa OCHOBAHMM 3HaYeHU cTonbua
"NnnTensHoCTL", coaeprKalLlero 3Ha4eHna BpPeMeEHM 3amnycka nakeTa.
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Kpome cTaHaapTHoro ctonbua "AantenbHocTh", 419 NOAAEPHKKU OAHOBPEMEHHO
HbICTPOrO ¥ MEANIEHHOIO KaHaN0B MCMO/b3YIOTCA TaKKe caedytolime cTonbLbl, KoTopble
oTobparkatoTca Bo Beex pexunmax "dopmat cooblieHuns", kpome bbicTpble nony6anTbl
(Bce):

e COCTOAHME M CBA3b — TO/IbKO 15 BbICTPbIX KaHaAN0B (4BOMYHbIN dopmarT).
e W[ - ToNbKO 418 Mea/IeHHbIX KaHan0B (LecTHaAUaTePUUHbIA UK AeCATUYHDbIN
bopmar).
e [laHHble — (lWecTHaALATePUYHbIN UK AeCATUYHbIN dopmaT):
BbICTpbIM KaHan:

<3HayeHme> (3HaYeHMne B LWEeCTHAAUATEPUUHOM UK AECATUYHOM dopmaTe)
(bopmaT aekoanposaHMa HeobpaboTaHHbIX AaHHbIX).

S1:<3HayeHmne>;S2:<3HaveHmne> (3Ha4YeHns B WecTHAALATEPUYHOM UK
necaATMyHoM dopmate) (apyrne popmatsl).

MeaneHHbIN KaHan: 0T06pa>KeHv1e OANHOYHOTIO 3Ha4YeHMA B LWWECTHaAUaTEPUYHOM
WIn 0eCATUYHOM cbopN\aTe.

e CRC—(3HayeHMe B WeECTHAALUATEPUYHOM UAN AeCATUYHOM dopmaTe).

e OTMeTKa naysbl (OTMETKM OTOOPaXKAtOTCA OPaHIKEBbIM LIBETOM, €C/IM NOrPELIHOCTb
n3mepeHmsa bonblie 25%).

e OwunbkuM.

Ecan ona popmata cooblieHMs ycTaHoBeHO 3HavYeHMe bbicTpblie nony6aiitbl (Bce),
oTobpakatoTcA cneaytowme cTonbubl:

¢ LlnpMHa CUHXPOMMMYbCa.

¢ COCTOAHME M CBA3b — TO/ILKO 414 ObICTPbIX KaHaN0B (ABOMYHbIN dopmaT).

e [laHHble — (LWecTHaALATePUYHbIN UK AeCATUYHbIN dopmaT).

e CRC—(3HayeHue B WIECTHAALATEPUYHOM NAK AECATUYHOM dopmaTe).

e OWNBKM.

Korpa BbibpaHHbIM GopMaT coobLLeHMA COAEPHKUT KaK coobLeHNA BbICTPOTO, TaK U
Me/IeHHOro KaHanos, nose "CoctosHue mn cBasb" B Lister (3anonHeHHOe A/1a BbICTPbIX

coobULEHNI) UMeeT 3eneHblt doH, none "UA" B Lister (3anonHeHHoe Ans meaeHHbIX
COOBULEHNIN) UMEET KeNTbIN GOH.

3HauyeHus CRC meaneHHOro KaHana, NpaBnabHOCTb KOTOPbIX HEb3s MOATBEPAMUTL M3-3a
TOro, YTO UCMO/Ib3yEeMblE B pacHeTax AaHHble HAXOAATCA Ha Npeaenamm 3KpaHa cnpasa,
OyayT oTo6parkaTbca Ha opaHKeBom doHe B Lister.
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[Monck aaHHbIX SENT B Lister

Bo3MOKHOCTM NomcKa ocumanorpada Nno3BOASKOT OTbICKMBATL (M OTMeYaTs) B TabauLe
Lister naHHble SENT onpeaeneHHoro tmna. Ana nepemeleHma no OTMEYEHHbIM CTPOKaM
MOXHO Mcrnonb3oBaTh KHOMKy [Navigate] HaBuraumsa v anemeHTbl ynpasaeHus.

1 Bbibpas SENT B KauecTse pexnuma noc/iefoBaTe/IbHOro AeKOAMPOBAHNSA, HAXKMNTE
KHonKy [Search] Mowuck.

2 HaxmuTe nporpammHyto KHonky MoucK B meHto "Mounck", 3aTem noBepHUTE PyUKy
BBOA, YTObObI BbIGpaTh coT "Mocnea. 1" naum "Mocnea. 2", Ha KOTopom
BbIMNOJIHAETCA AeKoaMpoBaHMe curHana SENT.

3 Haxkmute KHonky Hattu B meHto "Monck" n BbibepnTe 0aMH 13 CAeayoLmX
BapWaHTOB.

[aHHble 6bICTPOro KaHana — Nouck Noay6anToB AaHHbIX BbICTPOro KaHana,
KOTOpble COOTBETCTBYIOT 3HAaYEHUAM, BBEAEHHbIM C MOMOLLIO A0MOHUTENBHbBIX
NMPOrpaMMHbIX KHOMOK.

NA coobweHna mepneHHOro KaHana — nouck M cooblueHuns meaneHHoro
KaHana, KOTopbI COOTBETCTBYET 3HAYEHWNIO, BBEAEHHOMY C MOMOLLbIO
OOMNONHUTEbHbIX MPOrPaMMHbIX KHOMOK.

DaHHble u U, coobieHna meaneHHOro KaHana — nounck M/ v aaHHbIx
COO0BULEHNN MeAIEHHOTO KaHana, KOTOpPble COOTBETCTBYIOT 3HAYEHUAM,
BBEAEHHbIM C MOMOLLbIO AOMOAHUTENbHbIX MPOrPAMMHbIX KHOMOK.

Bce owmnbkmn CRC — nowck Bcex olnbok CRC, BbICTPbIX U MeANEHHbIX.

OwunbKa neprMoga UMNyAbca — MOUCK CAULLIKOM AUTENbHbIX MW CNWKOM
KOPOTKMX NonybaiToB (Hanpumep, NoaybanT AaHHbIX MeHbLUe
NPOAOMXKMTENbHOCTM TakTa 12 (11,5) an meHblue NPoAOIKUTENbHOCT TaKTa 27
(27,5)). NpoBepaAOTCA AaHHbIE CUHXPOHMU3ALMM, COCTOAHNE U CBA3b UM NEpPUOabl
MMMYNbCOB KOHTPO/IbHOW CYMMbl.

JononHuTebHbIe CBEAEHMNS O NOMCKe AaHHbIX CM. B pa3aesne “lMouck gaHHbIx Lister" Ha
CTpaHuue 161.

JononHuTenbHble cBefeHna 06 Mcnonb3oBaHMK kKHonku [Navigate] HaBuraumsa 1
3/1IEMEHTaX ynpasieHMsa CM. B pasgesne “HaBuraums no BpemMeHHoMN passepTke" Ha
CTpaHuLe 83.
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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

33 3anyck no UART/RS232 w
nocaeaoBaTe/ibHOE
NeKoANpoBaHme

HacTpoiika curHanos UART/RS232 / 551
3anyck UART/RS232 / 553
MocnepoBatensHoe gekogmposBaHue UART/RS232 / 555

[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
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33 3anyck no UART/RS232 1 nocnenosaTenbHoe 4eKOANPOBaHMe

5 Cnepytouime gencTena BbINOAHUTE ANA CUTHaN0B Rx u Tx.

a [MoakntounTe KaHan ocumanorpada K UCTOUHMKY CUrHaNa TECTUPYEMOTO
yCTpOWCTBa.

b HaxxmuTe nporpammHuyto KHonKy RX namn Tx 1 noBepHUTE pyyKy BBOAQ, YTODbI
BbI6paTb KaHan ANA CUrHana.

¢ HaxKmMuTe cCoOOTBETCTBYHOLLYIO MPOrpaMmMHyto KHOMKY MOPOr 1 NoBEPHUTE PyUKy
BBOZA, YTODbI BbIOPATL MOPOroBbI YPOBEHb HANPAKEHWA CUTHaNa.

MopOorosblit ypoBEHb HAMPANKEHUA NPYMEHAETCA NPU AEKOAMPOBAHMM, U OH
MCNONb3YEeTCA B KaYecTse YPOBHA 3anycKa, Korga A1a BbiI6paHHOro caoTa
noc/Nef0BaTe/IbHOro AeKOAMPOBaHMA YCTaHOBIEH TUM 3anycKa.

[na KaHaI0B-UCTOYHMKOB CMIHaNa aBTOMATUYECKM YCTaHaB/IMBAOTCA MeTKM RX 1 TX.

6 HarkMmaiTe KHOMKK «Hazan/BBepx», 4TOObI BEPHYTHCA B MEHIO
nocnefoBaTeIbHOroO AEKOANMPOBAHMS.

7 HaxmuTe nporpammHyio KHomKy HacTpoiiKa WwuHbl, YTOOb! OTKPbLIT MEHIO
HacTpoWKku wuHbl UART/RS232.

3apainTe crenyolme napameTpb.

a Yucno 6mT — 330aiMTe Konmuectso 6UT B8 crosax UART/RS232, aHanornyHoe
KOZIMYECTBY Ha TECTUPYEMOM ycTpoicTse (0T 5 40 9 6mT).

b YetHocTb — Bbl6epl/lTe He4yeTHOoe, YeTHOE UK HyneBOoe 3Ha4YeHe B COOTBETCTBUN
C KOHTpPONEM YETHOCTUN Ha TECTUPYEMOM YCTpOIZCTBe.

¢ CKopoOCTb — NOC/Ie40BaTENIbHO HAaXMUTe NporpammHble KHOMKK CKop. nep.
BaHHbIX 1 CKOPOCTb, a 3aTeM BblbepuTe CKOPOCTb NEepesayn AaHHbIX,
aHaNIOrMYHY0 CKOPOCTM CUrHaNa TeCTUPYEMOrO ycTpoincTea. CKOpoCTb Nepeaayn
OAHHbBIX MOXET MPUHUMaTb 3HaveHus oT 1,2 Kéut/c no 12 Méut/c.
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Ecan Tpebyeman cKOpOCTb Nepeaayn AaHHbIX He 0TobpaxKaeTcs B CNUCKe,
BbibepuTe 3a4aHO NoNb30oBaTeNIEM Ha NPOrPamMMHOM KHoMKe « CKopoCTbY, a
3aTeM BblbepuTe HY}KHYHK CKOPOCTb Nepeaayn JAaHHbIX C MOMOLLLbH NPOrPaMMHON
KHOMKM MoNb30B. CKOPOCTb. 3aZaHHaA N0/1b30BaTE/IEM CKOPOCTb Nepeaayn
AaHHbIX UART MosKeT npuHmnmaThb 3HadeHms ot 100 6ut/c ao 8,0000 M6uT/c.

d NonsapHocTb — BbIbepuTe HNU3KOE 3HAYEHME NpK Be3AeNCTBUN UK BbICOKOE
3HayeHue Npu He3LelcTBUN B COOTBETCTBUM C COCTOAHMEM TECTUPYEMOTO
ycTpoiicTBa npu besaenctemmn. [na RS232 BbibepuTe HU3KOE 3HAYEHKUE Npn
6e3nencTeunm.

e MNopapok 6utoB — pelinTe, Kakol 6uT (cTapwmii (MSB) nan mnaawmii (LSB))
OOJIKEH C/1ieloBaTh 3@ HavaibHbIM BUTOM CUIHaNa OT TECTUPYEMOTO YCTPOMCTBA.
Ons RS232 BbibepuTe 3HaveHMe LSB.

Ha aKkpaHe nocnenoBaTenbHOro 4eKOANPOBaHMA CTapLUMﬁ 6uT Bceraa 0To6pa)1<aeTc;|
cnesa HE3aBUCMMO OT 3a4aHHOro nNopAgKa 6uToB.

3anyck UART/RS232

CBefeHWs 0 HacTpoiike ocuuanorpada Ana nonyderuna curdanos UART/RS-232 cm. B
pasgene “Hacrtpoiika curdanos UART/RS232" Ha cTpaHuue 551.

3anyck no curHany UART (Universal Asynchronous Receiver/Transmitter), nogkntodeHme
ocumnnorpada k ctpokam Rx v Tx, a TakKe HaCTpOMKa yCa0BKUIA 3anycka. OgHUM m3
npumepos npoTtokona UART asnaetca RS232 (Recommended Standard 232).

1 HaxkmuTe KHoMKy [Trigger] Tpurrep.

2 HakmuTe NporpammHyto KHOMKy TpUrrep B MeHLO 3anycKa, 3aTeM NMOBEPHUTE PYYKY
BBO/A, YTODObI BbIBPaTh Noc/ieaoBaTeibHbl c1oT (1 nam 2), Ha KoTopom byaet
BbINOMIHATLCA AeKoaMpoBaHmMe cnrHanos UART/RS232.

3 HakmuTe NporpammHyto KHOMKy HacTpoiKa 3anycKa, 4Tobbl OTKPbITb MEHIO
HacTpoWku 3anycka UART/RS232.
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Al

4 C nomolbto NporpaMmmHoi KHonkn OcHoBaHMe BbibepuTe "LLecTHaaLaTEPUYHbIN
nnn "ASCII" B KauecTBe 6a30BOro 3Ha4yeHUs, oTobpakaemoro Ha NPOrPaMmHOM
KHOMKe "[laHHble" B MeHt0 HacTpoMKK 3anycka UART/RS232.

Ob6paTute BHUMaHWE, YTO HACTPOMKa STOM NPOTrPaMMHOI KHOMKM He BAMSAET Ha
BbIOPaHHOE OCHOBaHMWE AMCNAea AeKOANPOBaAHMS.

5 HaxXmuTe nporpammuyto KHonky Tpurrep 1 3againte HeO6X0AMMbIE YCI0BMSA 3amycKa.

HauanbHbIit 6UT RX — ocumnnorpad 3anyckaetca npy obHapyKeHUn Ha4yanbHOro
6uTa B curHane Rx.

CronoBblit 6uT RXx — ocumnnorpad 3anyckaerca npu obHapy»KeHnn cTonoBoro
6uTa B curHane Rx. 3anyck byaeT BbINOJHEH Ha MepPBOM CTONOBOM buTe. 3T0
NPOUCXOANT aBTOMATUUYECKM, EC/TN TECTUPYEMOE YCTPOMCTBO ncnoabayeT 1, 1,5
MM 2 CTONOBbLIX BUTA. YMCNO CTONOBBLIX BUTOB, MCMOb3YEMbIX TECTUPYEMbIM
YCTPOMCTBOM, YKa3biBaTb 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 6uTta (NpeaynpexaeHue)).

Rx 1:AaHHble — MCMO/b3yeTca, KOrAa A/1IMHA CI0B AaHHbIX TECTUPYEMOTO
YCTpOWCTBa cocTaBAseT 9 bUTOB, BKAtOYan bUT npeaynpexaeHus (9-1 6uT). 3anyck
OCYLLECTBANAETCSA, TONbKO ecnun 9-i 6uT (NpeaynpexkaeHve) —"1". YKkasaHHbIn banT
OAHHbIX MPUMEHSETCA K 8 cambiM MAaALWLIMM BUTam (3a UcKatodeHnem 9-ro buTa
(npeaynpexkaeHue)).

Rx 0:AaHHble — MCMO/b3YyeTCA, KOrAa A4/IMHA CI0B AaHHbIX TECTUPYEMOTrO
yCTpoWicTBa cocTaBaseT 9 6MUTOB, BKAtoYan bUT npeaynpexaeHuns (9-1 6umT). 3anyck
OCYLLECTBASAETCSA, TONIbKO ecnn 9-i 6uT (npeaynpexaexHue) —"0". YKkasaHHbIn banT
OAHHbIX MPUMEHAETCA K 8 cambiM MAAALWMM BUTam (3a UcKatodeHnem 9-ro buTa
(npeaynpexaeHue)).

Rx X:AaHHble — WCnob3yeTcs, Koraa A/ MHa CN0B AaHHbIX TECTUPYEMOTo
YCTPOWCTBa cocTaBnaeT 9 6UTOB, BKAtOYas BUT NpeaynpexkaeHuna (9-n ouT).
BbiNonHAETCA 3aMycK Ha yKazaHHOM HalTe AaHHbIX HE3aBUCMMO OT 3HaYeHUs 9-ro
b6uTa (NpesynpexaeHune). YKazaHHbIM HaliT AaHHbIX MPUMEHAETCA K 8 CaMbIM
MAaaWnm 6uTtam (3a uckatodeHmem 9-ro 6uta (NpeaynpexaeHue)).

AHaNOrMYHbIe BapMaHTbl AOCTYMHbI A1A TX.

OwwnbKa yeTHOCTM RX Mamn Tx — ocumnnorpad 3anyckaerca npu obHapyReHnm
OWMBOK YETHOCTMN Ha OCHOBE HAaCTPOMKM B MEHIO HACTPOMKM LMHbI.

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



3anyck no UART/RS232 n nocneaosaTensHoe aekogmposarne 33

6 Ecnu BbiBpaHo ycnoBue 3anycka co caosom "[laHHble" B onvcaHuu (Hanpumep,
AaHHble RX), HaXXmuTe NPOrpaMmmHyto KHOMKY [laHHble - v BbibepuTe KnaccudmKkaTop
paBeHcTBa. MOMKHO YCTaHOBMUTb 3aMyCK, KOraa 3HayeHue JaHHbIX PaBHO, He PaBHO,
MeHbLLEe MK 6oblUe 33aHHOMO 3HAYEHMA,

7 C nomoLlbto NPOrpaMMHOM KHOMKK JLaHHbIe BbibepUTe 3Ha4YeHMe AaHHbIX AnA
CpaBHeHMA. 3Ta KHOMKM MCMNOb3yeTcA BMeCTe C KHOMKOW JJaHHbIe -,

8 JononHutenbHo. C NOMOLbI NPOrpamMHOM KHOMKK Cepusi MOXXHO BbINOHUTD
3anyck N-Horo nakeTa (1-4096) nocne BbibpaHHOro Bpemenu besagencrena. Ans
BbIMO/IHEHMA 3aMyCKa A0/KHbI ObITb BbIMOHEHbI BCE YC/IOBUA 3aMyCKa.

9 [Mpwu Bbibope NnapameTpa Cepua MOXKHO yKasaTb Bpema 6e3aeincTens (oT 1 MKC 4o
10 c), yTobbl ocumnnorpad BbINOAHAM MOUCK YCOBKA 3aMycKa TOIbKO MO UCTEYEHUN
BpemeHKn besaencTams. Haxkmure nporpamMmmHyto KHonky besgeiicTBue 1 nosepHuTe
pYyYKy BBOAA, YTODObI 334aTb BpeMs 6e3aencTams.

Ecnu HacTpoiKa He obecneymBaeT yCTOMYMBOIO 3anycKa, T, BOSMOXHO, CUTHabl
UART/RS232 HacTONbKO MeA/ieHHbI, YTO NPONCXOANT aBTO3anyck ocuuanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto
KHOMKY PeXXum, 4tobbl U3SMEHUTb PEXUM 3anycKa ¢ ABTO Ha HopmasnbHbIiA.

CseaeHuA o nociegosaTtesibHom aekoauposaHmm UART/RS232 cm. B pasaene
“MocneposartenbHoe aekoamposaHe UART/RS232" Ha cTpaHuue 555.

MocneposatensHoe gekoamposarHne UART/RS232

YT106bI HAaCTPOUTL OcuMANOrpad Ana nonydeHuns curHanos UART/RS232, cm. pasaen
“HacTpoiika curHanos UART/RS232" Ha cTpaHuue 551.

[nsa HacTpoitkm 3anycka no UART/RS232 cm. pasaen “3anyck UART/RS232" Ha

CcTpaHuue 553.

HacTpolika nocneaoBatenbHoOro aekoamposaHmna UART/RS232

1 HaxmuTe KHoMKy [Serial] MocnepoBaTenbH., 4TOObI BOUTU B MEH!O
nocaeAoBaTeIbHOro AEKOANMPOBAHMA.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 555



33 3anyck no UART/RS232 1 nocnenosaTenbHoe 4eKOANPOBaHMe

556

TX FRLMES

THANEI a HacTpodkm JMeTHHR

- - -

2 Haxkmute KHoMNKy HacTpoiiku.

3 B meHto "Hactporikn UART/RS232" HarkMmUTe MporpaMmHyto KHonKky OCHoBaHue,
4yTObbI BIGPATL OCHOBaHME (LecTHaALUaTeEPUYHOe, ABonYHoe nam ASCII) ans
oTObPaANKEHNA LeKOANPOBAHHbBIX C/10B.

Mpw oTobparkeHnn cnos c ocHoBaHnem ASCII ncnonblyetcs 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 3HavyeHune 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 cTpoKa AeKkoampoBaHus He oTobpaaeTcsa Ha aucnsiee, 419 ee BKAYEHUs
HaxXmuTe KHonky [Serial] MocneaoBaTenbH.

Ecan ocumnnorpad octaHoBAeH, 4na cbopa v AeKOAMPOBaHMA AaHHbIX HaXKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMycKa, TO, BO3MOXKHO, CUTHa/bl
UART/RS232 HacToNbKO Mef/IeHHble, YTO MPOMUCXOAMUT aBTOMaTUYECKUIA 3anycK
ocumnnorpada. Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaxxkmuTe
NPOrpaMmMHY0 KHOMKY PeXum, utobbl USMEHUTb peXKMM 3anycka c ABTO Ha O6bIuH.

,ﬂ,}'lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn gaHHbIMKW MOXHO
MCMNo/b30BaTh OKHO MacwTab no FOPU30OHTaNN.
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CMm. Takke ¢ “UHTepnpeTtauma AaHHbIX AekoanposaHusa UART/RS232" Ha cTpaHuue 557
e “Cymmupytouiee yctpoiictso UART/RS232" Ha cTpaHmue 558
e “UnTepnpetauma gaHHbix UART/RS232 B Lister" Ha cTpaHuue 559
¢ “TMowuck gaHHbix UART/RS232 B Tabauue Lister" Ha cTpaHuue 559

NHTepnpeTauusa daHHbIX AekoanposaHus UART/RS232

Hroru

CTH
EEIEEE IS

G G W R I EEE IS eee—  §0 8 8 B 88 EE

TMeTHRR

-

* Yr0Bble CUrHaAbl OTOBPAKaOT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHME IMHUM NO cepeiHe OTOBPaKAOT HEAKTUBHYIO LIWHY.

e [IpK Mcnonb3oBaHUM 5-8-6UTHbLIX GOPMATOB AEKOAMPOBAHHbIE AaHHbIE
oTobparkatotca 6enbim (B 4BOMYHOM, LECTHAALATEPUYHOM Buae nam ASCII).

e [IpK Mcnonb3osaHmnm 9-6MTHOro bopmata BCE CNOBA AaHHbIX, BKAOYasA 9-i buT,
oTobpakaloTca 3e1eHbIM. 9-1 6UT oTobpaxKaeTca ciesa.

e BblbpaHHOe 3HaYeHue C0Ba AaHHbIX A8 CMHXPOHM3aUMK 0TobpaskaeTca
cBeTN0-ronybbim. Mpr Mcnonb3oBaHMmM 9-6UTHOrO dopmaTa 415 CNOB AAHHbIX O-i BUT
TaKKe byeT 0TobparkaTbCa CBETNIO-TOyObIM.

e EC/M MecTa BHYTPM rpaHunL, NakeTa HegoCTaTouHO, TO AeKOAMPOBaHHbIR TEKCT B €ro
KOHLe ByeT CoKpaLleH.
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558

e Hannune po30BbIX BEPTUMKA/bHbIX LUITPMXOB O3HaYaeT, 4To 418 NPOCMOoTPa
[OEeKOAMPOBaHHbIX A@HHbIX CAeayeT yBenYMTb MmacliTab pasBepTkM (M 3anyCcTUTb
npoLecc cHoga).

e Ec/iM HacTpolika maclwTabrpoBaHMa No BEPTUKAAN He AONYCKAaeT oTobpakeHns BCex
[OOCTYMHbIX AEKOAMPOBAHHbIX AAHHBbIX, TO B A€KOAMPOBAHHOW WMHE BMECTO CKPbITbIX
OaHHbIX ByayT 0ToBpaKaTbCa KpacHble TOUKK. 19 MPOCMOTPa CKPbITbIX AaHHbIX
cnenyeT yBeNMUNTb KOIDPUUMEHT pasBepTKM.

e HewusBecTHble (HeonpeaeneHHble) LNHbI BblAENAOTCA KPAaCHbIM.

e B ciydae owmnbKM YETHOCTM CBA3AHHOE C/I0BO AaHHbIX (BK/oYatouee 5-8 6UTOB 1
OOMNONHUTENbHbIN 9-11 BUT) 0ToBpaXkaeTca KpacHbIM.

Cymmupytoulee yctpoinctso UART/RS232

Cymmupytolee ycTpoictso UART/RS232 COCTOUT M3 CHETYMKOB, KOTOPbIE MO3BOAIOT
HaNPAMYO M3MEPATb KaYecTBO M 3PPEKTUBHOCTb PaboThl WKHbL. Cymmupytoliee
yCTpoMCcTBO 0TObBpaKaeTca Ha aKpaHe, ecin Ana napameTtpa "[JekoampoBaHune
UART/RS232" ycTaHOB/IEHO 3HaYeHME BKIOYEHUS B MEHIO NOC/IeA0BaATE/IbHOMO
OEKOANPOBAHMA.

TMeTHRR

ot

Cymmupytolliee yCTPOMCTBO paboTaeT (CYMTAET NaKeTbl U BbIYUCAAET NPOLEHT NaKeToB C
olwmnbKamm), aaxe ecnum ocumnnorpad octaHoseH (COOp AaHHbIX HE BeAeTCs).

CyeTunk ERR noKasblBaeT KOAMYECTBO NakeToB RX M Tx C OWMBOKamMM YETHOCTU.
Mokaszatenn TX FRAMES n RX FRAMES BKAtOYaOT KaK HOPMa/ibHble NaKeTbl, TaK M
nakeTbl C OlWnbKamm 4eTHOCTM. MpKn BO3HMKHOBEHMM NEPErpy3Kn CHEeTYMK OTobparkaeT
coobuieHne NeperpyskKa.

YT106bI OOHYINTH 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 cTaHmapTHoro ctonbua "Bpemsa", meHio UART/RS232 Lister Takske COAePsKUT
cneayoume ctonbupl.

e RX — gaHHble npuema.
e TX — JaHHble nepedayn.
e OWKnbKM — owmnbKa YETHOCTM MM HEU3BECTHAA OWNOKa (BblAENAOTCA KPACHbIM).

McKkaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/IeNeHNs Pa3BePTKM MeHbLLIee 3Ha4YeHNe 1 CHOBA 3amnyCTWUTb NpoLLecc.

Mouck aaHHbIx UART/RS232 B Tabauue Lister

®yHKLMM NOUCKa ocumanorpada No3BoNAT UCKATb (M OTMEeYaTb) onpeaeieHHbIe TUMbI
OaHHbIX UART/RS232 B Tabnuue Lister. [1ns nepemellgeHMa no 0TMEYEHHbIM CTPOKam
Tabmubl MOXKHO Mcnonb3oBaTb KHoMKy [Navigate] HaBurauua v cpesctsa ynpasaeHms.

1 Bbibpas UART/RS232 B KauecTse pexnma nociefosaTeslbHoro AeKoampoBaHms,
HaXXmuTe KHomKy [Search] Mowuck.

2 B MEHt0 NoMCKa HaXXMKTe NporpammHyto KHonky MOKUCK, 3aTem C MOMOLLBIO PYYKM
BBO/A BbiOepuTe nocneaoBaTesbHbii cnoT (1 uam 2), Ha KoTopom byaeT
BbINONIHATLCA AeKOoAMpoBaHmMe cnrHanos UART/RS232.
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560

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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Ocumnnorpadsbl Keysight InfiniiVision 3000T cepum X
PYyKOBO/CTBO MO 3KCM/yaTaLUmm

34 3anyck no USB PD u
nocnegoBaTeibHOe
nekoampoBaHme

HacTpoiika curHanos USB PD / 561
3anyck no USB PD / 562
MocnepoBatensHoe gekogmposaHue USB PD / 564

[na 3anycka no USB PD (noaaya NnuTaHuMs) M NocieoBaTelbHoOro AeKoAMpoBaHus
Tpebyetca anueHsmna DSOXT3UPD.

HacTtpomnka curHanos USB PD

YT106bl HacTPOUTbL ocumManorpad 4na noaydeHua curdanos USB PD, BbINOAHUTE
cnefyoume AencTeumA.

1 MogakntoymTe KaHan ocumnnorpada K UCTOYHUKY CUrHaNa TECTUPYEMOTO YCTPOMCTBA.

MOXHO MCMO/Ib30BaTb aHa/IOrOBbIE KaHaslbl.
2 HaskmuTe KHoNKy [Serial] MocnepoBaTennH.

3 HaxkmuTe nporpammHyto KHomnKy MocnepgoBaTenbH., C MTOMOLLbIO PyYKM BBOAA
BblbepuTe HyXHbIh cnoT (MocnenosatenbH. 1 uav MNocnesosatensH. 2), 3aTem
CHOBA Ha)KMUTE MPOrPaMMHYIO KHOMKY, YTOBbI BKOYNTb AEKOAMPOBAHME.

4 HaxMuUTe NPorpaMmHyto KHOMKy Pexum un sbibepute peskmm USB PD.

KEYSIGHT

TECHNOLOGIES
561
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MeTounuk opar. JIMCTHHE

| -

5 HaxmuTe nporpammHyto KHonKy UCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOObI
BbIOPATh KaHaa 419 CUrHana.

6 HaxkmuTe NnporpammHyto KHonky Mopor, 3aTem ¢ MOMOLLLbIO PyyKM BBOAA BblbepuTe
YPOBEHb NMOPOroBOro HanPAXeHa CUrHana.

[oporoBbIN ypoBEHb HAaNPAXKEHUA MCNOAb3YETCA NPU AEKOAMPOBAHMM, A TaKXKe B
KayecTBe ypOBHS 3amnyckKa, Koraa 4,14 BblbpaHHOro cnota noc/aei0BaTeslbHOro
AEeKoAMPOBaHMA YCTaHOBEH TMN 3anycKa (MocneaoBatenbH. 1 nan
MocnepoBaTtenbH. 2).

3anyck no USB PD

Y106bI HacTpOUTL Ocumanorpad ans noayvyeHusa curdanos USB PD, cm. pasaen
“Hactpolika curdHanos USB PD" Ha cTpaHuue 561.

Korpa B KauecTse 04HOro 13 cnocoboB AeKOAMPOBaHMA NO NOC/eA0BaTEIbHOW LMHE
BblbpaH meTo USB PD (nocTynjieHme MoLLHOCTM), MOXHO BbINOAHATL 3aMycK No
curHanam USB PD.

YT106bl HACTPOUTL YCNIOBMA 3aMyCcKa no curHany USB PD, BbinonHUTE cheayoume
NencTBus:

1 HaxkmuTe [Trigger] 3anyck.

2 HaxmuTe nporpaMmHyto KHOMKy TUR 3anycka B MeH0 «3anyCcK», 3aTem NoBepHuUTe
pYyYKy BBOAA, YTODbI BbIBPATL NOCAeA0BaTeIbHOE AekoanpoBaHue (Mocneaosat. 1
nnn NocneposaT. 2) curHana USB PD.

3 HaxmuTe nporpaMmHyto KHOMKy Tpurrep 1 ¢ NOMOLLbHO O py4KM BBOZA BblbepUTE
Tvn 3anycka no USB PD:

3anycK no npegBapuUTenbHOMU NOCNEA0BaTENbHOCTU — 3aMycK no
npeasapuTenbHON Nocie08aTeIbHOCTH, HaumHatowenca ¢ 0.
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EOP — 3anycK B KOHLLe NakeTa.

SOP — 3anyck no ynopago4yeHHomy Habopy Sync-1, Sync-1, Sync-1, Sync-2.

SOP' — 3anyck no ynopsgodyeHHomMy Habopy Sync-1, Sync-1, Sync-3, Sync-3.
SOP" — 3anyck no ynopago4eHHomy Habopy Sync-1, Sync-3, Sync-1, Sync-3.

OtnagKa SOP' — 3anyck no ynopsagoyeHHomy Habopy Sync-1, RST-2, RST-2,
Sync-3.

Otnagka SOP" — 3anyck no ynopsagovyeHHomy Habopy Sync-1, RST-2, Sync-3,
Sync-2.

NonHbIN cbpoc — 3anyck no ynopagoveHHomy Habopy RST-1, RST-1, RST-1, RST-2.

C6poc HacTpoek Kabena — 3anyck no ynopsaodeHHomy Habopy RST-1, Sync-1,
RST-1, Sync-3.

OwwunbKa CRC — 3anyck Npun 06HapyKeHWUM OWMOKM B 32-pa3psaaHON
KOHTPOAbHOM cymme CRC.

OwwunbKa npeaBapuUTeNbHON NOCAEA0BATENIbHOCTU — 3aMyCK NPU 0BHapPYKEHWM
OLWNBKM B 64-pa3pagHoii NocaeA0BaTENbHOCTM C YepeJoBaHUEM eANHMNLL 1
Hynewn.

Coaep)KMmoe 3aronoBKa — 3arnyck no 16-paspaaHomy 3Ha4yeHuto, 3a4aHHOMY
nosib30BaTeNEM.

B 3TOM peXkmme MOXHO MCMNO1b30BaTb AONONHUTENbHbBIE NPOrPAMMHbIE KHOMKM
ONs AeTanbHOM HaCTpOlZKl/I pexXnma 3anycka.

4 Ecnu BbibpaH pexxnum CoaepiRMmoe 3aroioBKa, HaxKMUTe NPOrpamMmmHY0 KHOMKY Tun
3arosioBKa, 4Tob6bl BbIOpaTh TMN 3aronoska:

KoHTponbHoe coobuieHne — 3amnycK no TMnam KOHTPO/IbHbIX COOBLLEHN (HOMb
06bEKTOB AaHHbIX). HaXkmuTe nporpammHyto KHonKy Tun coobwieHuna ans
BbIOOpa KOHTPO/IbLHOTO COOBLEHNS:

CoobuieHure ¢ AaHHbIMU — 3aMyCK N0 TMNam coobLeHni ¢ gaHHbiMK (1 nan
bonee 06BHEKTOB AaHHbIX). HaxmuTe nporpammHyto KHomnky Tun coobweHuns ans
BbIOOpa COOBLLEHMA C AaHHbIMK:

PacwumpeHHoe coobleHne — 3anyck no TMnam paclmpeHHbIX coobueHui
(3apaH 6mT 15). HaxkmuTe nporpammHyto KHormnky Tun coobwieHua ana Bbibopa
pacliMpeHHOro coobeHmA ¢ AaHHbIMU:

3HaueHue — 3amMycK Mo 3HaYeHUIo 3aro/I0BKa, 334aHHOMY NMO/Tb30BaTE/IEM.
Ha)kxMuTe nporpammHyto KHormKy OCHOBaHMe, 4TOObl 334aTb OCHOBaHMWE YMCAa, U
HaXXMWUTE NPOrPAaMMHYIO KHOMKY 3arofIoBOK, YTob6bl BBECTM 3HaYEHMe.
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5 Kpome Toro, eciv BbibpaH pexum 3anycka CoaepyXMmoe 3aronoBKa, MOXKHO
MCNONb30BaTb NPOrpaMmMHyto KHonKy KBanngukartop, 4tobbl 3a4atb
[OOMNONHWUTE/IbHbIE XapaKTePUCTUKM 3anycKa:

HeTt — 4nAa 3anycka He ncnonb3syerca O0MNONHUTENbHBbIN KBaﬂMd)l/lKaTOp.

SOP — 3anyck NponcxoamT TONbKO Mo ynopaaoYeHHbiM Habopam Sync-1, Sync-1,
Sync-1, Sync-2.

SOP' — 3anycK NPoMCXoAMT TO/IbKO MO ynopsaaodeHHbiM Habopam Sync-1, Sync-1,
Sync-3, Sync-3.

SOP" — 3anycK NponCcxoauT TONbKO MO ynopsaodYeHHbIM Habopam Sync-1, Sync-3,
Sync-1, Sync-3.

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBLIN 3aMycK, TO, BO3MOXHO, curHan USB PD
HaCTO/IbKO MeAJ/1IeHHbIM, YTO NPOUCXOANUT aBTO3anycK ocumanorpada. Haxkmute KHOMKyY
[Mode/Coupling] Pexxum/cBasb, 3aTem HaXXMUTE NPOTrPaMMHYIO KHOMKY Pexum,
YTO6bI UISMEHUTL PEXKMM 3anycKa ¢ ABTO Ha OBbIYH.

CseseHuA 0 nocnegosatenbHOM aekoanposaHmmn USB PD. B pasaene
“MocnepoBatenbHoe gekoanpoBaHue USB PD" Ha cTpaHuue 564.

[locneposaTtenbHoe gekoamposaHmne USB PD

Y106bI HacTpOUTL ocumanorpad ans noaydyeHusa curHanos USB PD, cm. pasaen
“Hactpolika curHanos USB PD" Ha cTpaHuue 561.

[ns HacTpoliku 3anycka no USB PD cm. pasgen “3anyck no USB PD" Ha cTpaHuue 562.

Hactpolika nocnenosatenbHoro gekoamposarHua USB PD

1 HaxmuTe KHoMKy [Serial] MocneaoBaTenbH., UTOObLI BOUTU B MEHIO
nocnefoBaTe/IbHOro AeKOAMPOBaHMA,
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MeTounuk opar. JIMCTHHE

| -

2 Ec/nv cTpOKa AeKoampoBaHMs He oTobpaxaeTca Ha Aucniee, 414 ee BKAYEHUs
HaxXmuTe KHonKy [Serial] MocneaoBaTenbH.

3 Ecaum ocumnnorpad octaHoB/eH, Ana cbopa U AeKOAMPOBAHUA AAHHbBIX HAKMUTE
kHonky [Run/Stop] Nyck/Cron.

Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHanbl USB
PD HacToNbKO MeaneHHbl, YTO NPOUCXOANT aBTO3aNycK ocunnnorpada. Haxkmute
kHonKy [Mode/Coupling] Pexxum/cBasb, 3aTem HaskMuUTE MPOrPaMMHYIO KHOMKY
PeXXum, 4Tobbl U3MEHUTL PEKMM 3anycka ¢ ABTO Ha OB6bIYH.

[na 6onee nerkoro nepemeLleHmns Mmexay noay4eHHbIMU JaHHbIMMY MOKHO
MCMo/1b30BaTb OKHO MacwTab no ropMsoHTanu.

Cm. Takke  * “UHTepnpeTauns gekoanposanus USB PD" Ha cTpaHuue 566

e “NHTepnpeTtauma gaHHbix USB PD Lister" Ha cTpaHuue 567

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO MO 3KCMyaTaumm 565



34  3anyck no USB PD 1 nocnegosatenbHoOe AeKOAMPOBaHME

566

NHTepnpeTauma aekoamposanHua USB PD

TcTiHr

e S ——

YENDOR_DEF: Di

Muetunr

| b »

OekoanposaHne USB PD oTobparkaeTcs Kak 0AMHOYHAA LWMHA C 04HOM CTPOKOW
OEKOAMPOBAHMA, PACNONOKEHHOM B HUKHER YacTW 061aCTM CUrHaNa, KOTopas
BbIPOBHEHA MO BPEMEHM CO CBA3AHHbLIM GU3MYECKMM CUTHaNOM. Haa cTpoKow
OEeKOAMPOBaHMA pacnoiaraeTca Kpatkas MHGopmauma o 4EKOAMPOBAHUN B BUAE
CMMBO/1I0B 6€/10r0 LBeTa, KOTOPbIE OMMCHIBAKOT PO/ib MOLLHOCTM NopTa (61T 8), posb
AaHHbIX NopTa (6KT 5) 1 TN cooblueHuns (buTbl 4-0) ona 3aronoska.

CTpOKa AeKoAMPOBaHMSA BbIMALUT Kak CUHAA NMHWUA Be34eMCTBUA, MOKA He AOCTUMHYTa
npefBapuTenbHasa NocneoBaTebHOCTb. B 3TOT MOMEHT yrioBas ckobka Havana Kaapa
(<) ctaHOBUTCA cMHEN. YrnoBas ckobKa KoHLa Kaapa (>) okpallMBaeTca CMHMM LIBETOB B
KoHLe EQP, nocne Hee cnenyeTt cMHAA NUHUA Be3aencTeus. MNons u
LeCTHaALATEPUYHbIE JaHHbIE B MAKETe Pa3/IMyatoTCA No LiBEeTaM:

e SOP — Hauyano naketa* (cuHuU);

® 3aro/IOBOK COOBUWEHMA (3KeNTbIl);

® paCWMPEHHbIN 3ar0/I0BOK COODLLIEHNA (KenTbli);
* faHHble (benbii);

e 3HayeHue CRC (3eneHbin);

e EOP — KoHeLl, nakeTa (CUHUN)
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Ecan npouncxoamT ownbKa, NOABAAETCA KpacHas pamMKa, KOTopas NponagaeT To/bKo
nocne obHapyXeHua NpaBMAbLHOIO CUrHana 6esaenctema. Mpu BOSHUKHOBEHWUM OLWNBOK
CRC nekoampoBaHHbIM TEKCT OKpaLLMBAETCA KPAaCHbIM LBETOM. [1pM BO3HUKHOBEHMMN
OLWMBOK NpeaBapuTebHON NOCAeA0BaTe/IbHOCTM NOABAAETCA KpacHas Haanuch
«PError».

NHTepnpeTtauna gaHHbIx USB PD Lister

EPD E- 3 ~ : rarm HNE|

LuHa 1: 1

Bpema ORD Se REELET OanHele CRC Ownfikn f

-Z.608ms SNE/UFP/ GOODCRC. . . 45E50D97
-1.771ms |SOP SRC/DFP/PS_RDV:... 02142451
-1.210ms |SOP SNE/UFP/GOODCRC. . . LFDGABAZ
S0P VENDOR _DEF: 104F Discover Iden... |[SEA7IDFD

473 . 4us S0P GOODCRC: 0141 DFBCSCZD
1.30Sms  [SOP' VENDOR_DEF: 514F |Discover Iden... |E3DE93FE
GOODCRC: 0041 LSEB6CED

i B B D i o i B ot b A ABE B R

Kpome ctaHaapTHoro ctonbua Bpemerun, B meHto USB PD Lister Tak:ke oTobparkatoTca
cneaytoLme ctonbupl.

e Habop — T1n ynopsgo4veHHoro Habopa.

* 3aro/s0BOK — TUM M 3HAYEHWE 3aron0BKa.

e JlaHHble — AaHHble UK paclwmpeHHoe coobLLeHume.
e CRC— wecTHaguaTepmnyHoe 3Ha4yeHue.

¢ OWmnbBKM — CTPOKOBOE 3HaYeHME, KOTOPOE YKa3blBaeT Ha TUM 0BHaPYKeHHON
OWNBKM.
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z

Z-raweHune, 78

A

ABTO? MHAMKATOP 3anycKa, 221
ABTOMacwTab, otmeHa, 39

aBTOMacLuTab, umdposbie
KaHanbl, 143

aBToMacwTabupoBaHue
oTobparkaembix KaHanos, 374

aBTOMaTMYecKas HacTpoiKa, 143

aBTOMATUYeCKMe usmepeHna, 259,
262

aBToMaTmyeckoe npupaueHue, 353

ABTOHacTpoliKa, Mo, 119

aBTOHacTpoWKa, BMd, 99, 100

aBTOHOMHOE NoakatoveHne, 368

aBTOpPCKoe npaso, 2

agpec, 3anyck no 12C, 471

aKTMBHAA NnocnegoBaTesibHasA
WwuHa, 443,476, 486, 497, 557

aMNINTYAa reHepaTopa CUrHalos,
AHa/IN3 YaCTOTHbIX
XapaKkTtepuctmk, 317

amnauTygHasa moaynauus (AM),
BbIXOAHOW CUrHaN
reHepartopa, 337

AMMNINTYAHO-4aCcTOTHaA
XapaKTepuctmka, 232

AHanus cermeHToB, 293

aHanu3 cermeHToB, 245, 247

AHA/IN3 YACTOTHbIX XapPaKTEPUCTUK
(FRA), 315

aHanorosble GUNLTPLI,
HacTpoliKa, 97, 117

aHaoroBblli KaHas, 3aTyxaHue
npobHuka, 94

aHasIoroBbIl KaHas, HacTpoiika, 87

aTTeHtoaTopbl, 95

b

6e3onacHaA ouncTka, 357

6enbiit Wym, nob6aBneHWe B BbIBOS,
reHepatopa cuMrHana, 336

bubnnorteka, metkn, 173

6uT, 3anycKk no SPI, 484
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MpeameTHbIt yKasaTesb

6bICTpas OCTaHOBKa
nsobpaxeHua, 384

6bicTpas oT1agKa
aBTomaclutaba, 373

BbicTpaa oTnpasKa an. no4tbl, 383

6bicTpas neyatb, 383

6bICTpOe BocCcTaHOBNEHME, 384

6bICTPOE U3MepeHMne BCex
LaHHbIX, 383

6bICcTpoe coxpaHeHne, 383

6bICTpbIl COPOC CTaTUCTUKM
nsmepeHuii, 383

6bICTPbIV COPOC CTATUCTUKM MO
macke, 383

6bIcTpbIli cOpoc aKkpaHa, 384

B

Beb-uHTepdelic, 385

Beb-nHTepdeiic, goctyn, 386

Beb-cTpaHuua "Cpepcrsa
nsmepenua", 397

Bepcum mmkponporpamm, 397

Bepcua MO, 381

BepTUKaNbHOE pacwmpeHne, 89

snaeosbixon VGA, 67

BM3Ya/IM3aLMA MATEMATUYECKUX
dyHKumn, 128

BU3yanumsauma, matematmka, 128

BKAtoYeHue, 35

BK/IlOMEHUE KaHana, 48

BHeLLHee 3anomuHalolLee
ycTpovictso, 49

BHELWHMWI 3anyck, 226

BHELLUHMIA 3anycK, BXO4HOM
mmneaaHc, 226

BHELLHMWI 3anycK, eAUHULbI
npobHuka, 226

BHELLUHMI 3aMnycK, 3aTyxaHue
npobHuka, 227

BO3BPAT YCTPOICTBA ANA NPOBEAEeHUA
obcnyKmsaHua, 382

BO/IbT 3G HEKTUBHOIO 3HAYEHUA
HanpAXXeHnA, eguHULbI
nsmepeHua Wwransl 6N no
BepTuKaau, 99

BOCCTaHOBNeHue, 384

BOCCTaHOB/IeHUe $aliios
macku, 355

BOCCTaHOB/eHUe dalinos
HacTpolikn, 355

BOCCTaHOB/IeHUe $annos Yepes
Beb-uHTepdelic, 394

BOCCTaHOBNEHMeE, bbicTpoe
BOCCTaHOBNeHWe, 384

BpeMeHHasa AMCKpeTM3auma
"SKkeuBaneHt", 244

BpeMeHHas pa3sepTka, 75

BpPEMA 3a4€ePXKKM (Nnogrotosku), 247

BpemsA HapacTaHuA
ocumnnorpada, 235

BpeMA HapacTaHus,
ocuunnorpad, 235

BpeMms HapacTaHuA, curHan, 235

Bpems NoaroTosku, 247

Bpemsa, NOAroToBKa, 247

BCTPOEHHaA crpasKa, 69

BXoAHOM umnegaHc 1 MOm, 91

BXoAHOM nmnegaHc 50 Om, 91

BXOAHOW MMNEeAAHC, BXOA,
aHanorosoro KaHana, 91

BXOA,bl aHANOroBbIX KaHanos, 48

BX0Abl UMPOBbIX KaHanos, 49

BY-3arpaxgeHue, 224

BblbOp 3HaueHul, 43

Bbl6Op LMbpPOBbIX KaHanos, 147

BblbOp, 3HaYeHus, 43

BblIBpaHO, MeTKa NPOrpammHoN
KHOMKKM "Auncnetuep
daiinos", 370

BblK/NtOYaTeNb NuTanHua, 36, 42

BbICOKOYYBCTBUTE/IbHbII TOKOBbIN
npobHuk N2820A, 266

BbIXOZ, reHepaTopa CUrHanos
wyma, 324

BbIXxo4, 3anyck, 375

BbIXOAHOM CUrHan reHepartopa
NOCTOAHHOrIO TOKa, 324

BbIXOZHOM CUrHa reHepaTopa ¢
MMNYNbCaMM rayCCOBOM
dopmbl, 325

BbIXOZHOM CUrHa reHepaTopa ¢
3KCMNOHEHUUaNbHbIM
HapacTaHuem, 324

BbIXOZHOM CUrHa reHepaTopa ¢
3KCMNOHEHUUaNbHbIM
cnagom, 324

BbIXOAHOM CUrHaA 3anycKka, 375

BbIXOZAHOM CUrHan 3anycKa, Tect no
macke, 299, 375

r

rapaHTusa, 2,382

rapaHTUHbIE TEXHUYECKME
Xapaktepuctmkum, 401

rayccosa amniuTygHO-4acToTHasA
XapaKkTepucTuka, 233

raweHue, 78

reHepatop curHanos, 321

reHepaTop CUrHafnoB, NPOU3BOJIbHbIE
curHanol, 326

reHepaTop CUrHaioB, TMN
curHana, 321

rnybuHa, mogynauma AM, 338

ro/loBKa NpobHuKa, 95

rpaduk IA®YX, aHann3 yacToTHOM
XapaKTepuctmkm, 318

rpaduK CUHXPOHM3ALUKN TOTUYECKON

WuHbl, 131
rpaduK COCTOAHUA NOrMYECKOM
WKHbI, 132

il

naHHble ASCII XY, 348
AaHHble CSV, 348
baHHble CXPI Lister, 456
naHHble SENT Lister, 548
AaHHble SENT, nonck, 550
naHHble USB PD Lister, 567
OaHHble aHa/IN3a YaCTOTHOM
XapaKTepUCTUKK,
coxpaHeHue, 319
OaHHble OAHOKPATHOro 3anycKka, 44
OBOWYHbIe AaHHble (.bin), 408
LBOWYHbIe faHHble MATLAB, 409
ABOWYHble AaHHble B MATLAB, 409
[OBOUYHbIE AaHHble, Npumep
nporpammbl gns uyteHus, 412
nexkoamposaHue ARINC 429,
CKOPOCTb Nepeaayu
curHana, 528
nexkoamposaHue ARINC 429, tun
curHana, 528
nexkogmposaHue ARINC 429, dopmart
cnosa, 531
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nexkoamposaHue CAN,
KaHafbl-UCTOYHUKKN, 424
nexkoamposaHue CXPI,
MHTepnpeTauma, 454
nekogmposaHue SENT,
MHTepnpeTauma, 546
nexkoguposaHue USB PD,
MHTEepnpeTayma, 566
nexkoamposaHue curHanos CXPI,
HacTpolKa curHanos, 447
AekoguposaHue curHanos SENT,
HaCTpoOMKa curHanos, 537
nexkoauposaHue curHanos USB PD,
HacTpolKa curHanos, 561
neneHve, maTematmyeckas
dyHKuma, 111
neumnbensl, eANHULLBI U3MepPeHnn
dyHKUMKM BN no BepTUKanbHOM
ocu, 118
neumnbensl, eANHULLBI U3MepPeHnn
WwKanbl BM® no Beptkanu, 99
[OwnanasoH, Mo, 117
nuanasoH, Mo, 98
LuHamumyeckuii DNS, 367
OMCKpeTusauma, obwme
csegeHuna, 231
pucnetyep ¢annos, 369
ovcnnen, getanun curHana, 163
Aucnnen, uHTepnpeTtauma, 68
[UCnaeln, MeTKM NPOrPaMMHbIX
KHOMOK, 69
aucnnei, obnactb, 69
[UCnAel, CTPOKa cocTosiHMA, 68
ONVUTENbHOCTb - U3mepeHue, 278
ONNTENbHOCTb + n3mepeHue, 278
[obaBneHne NUEH3NMU Ha
undposble KaHanbl, 407

E

eaVHULbI U3MEepPEeHNa Kypcopa
koadpduumeHTa X, 253

eaVHULbI U3MEepPEHUA Kypcopa
KoappuumeHta Y, 253

eanHULbI U3SMepeHns Kypcopos, 252

e4VHULbI U3SMEPEHUSA NO BEPTUKaNW,
BMN®, 99

eVH1Lbl U3MepeHUa Nno
BepTMKanbHOM ocu, BMNP, 118

efVHULbI U3MepeHna GyHKLUK
BNo, 104

EanHunupl nsmepenmns eyHkumm bNe
no BepTuKanbHoM ocu, 118

efVHULbI U3MEePEeHUA LLKabl
dyHKumMKn BN no Beptukanu, 99

eVHULbI U3MepeHus,
maTemaTmyeckan ¢pyHkuma, 110

eAVHULbI U3MepeHua, NPobHukK, 94

eanHULbI U3MepeHuit Kypcopa ¢asbl
X, 253

eVH1LbI U3MEePEeHUI, Kypcopbl, 252

eanHuLbl NpobHuKa, 94

eVHWLbI, MaTeMaTUYeCcKne
dyHKumKn, 109

€MHULbI, TPOBHUK BHELLHEro
3anycka, 226

3

3aBOACKME HACTPOMKM No
ymonyanuto, 357

3arpa*kaeHune oT BbICOKOYACTOTHOTO
wyma, 224

3arpa)kaeHue oT HU3KOYACTOTHOrO
wyma, 222

3arpy3uTb us, 352

3arpyska ¢anna, 369

3afepKKa, 224

3a4epXKKa pa3BepTku, 79

3anucb n3mepeHus, 349

3anyck RS232, 553

3anyck UART, 553

3anyck no ARINC 429, 529

3anyck no CAN, 428

3anyck no CXPI, 449

3anyck no FlexRay, 461

3anyck no 12C, 470

3anyck no 125, 493

3anyck no LIN, 439

3anyck no MIL-STD-1553, 521

3anyck no NFC, 193

3anyck no NRZ, 513

3anycKk no N-Homy GpoHTy
cepuun, 197

3anyck no SPI, 483

3anyck no USB PD, 562

3anycK no suaeocurHanam, 202

MpeameTHbIit yKasaTtesb

3anycK No BUAEOCUTHANY, HAaCTPOMKa
obwmx, 207
3anycK No BpemeHm
HapacTaHusa/cnaga, 192
3anycK No A/IUTeNbHOCTU
umnynbca, 184
3anycK No MMNynbCcHOM nomexe, 184
3anyck no koay «Manuyectep», 505
3anycK No KOpoTKomy nakety, 198
3anyck no ntobomy ¢poHTy, 181
3anycK NO HACTPOWKe n
yaepaHuto, 200
3anycK nNo oTkAoHeHuo, 180
3anyck no nakery, 12C, 472,473
3anycK No pagno4YacToTHOM CBA3MU
6aukHero aenictema (NFC), 193
3anycK No paaMo4acTOTHOM CBA3M
6nukHero peicteua (NFC),
nvuensua, 406
3anyckK no curHany SENT, 542
3anyck no ycnosuto NN, 190
3anyck no ¢ppoHTy, 180
3anycK nNo YyepegoBaHMIO
¢poHToB, 181
3anyck no wabnoHy, 187
3anycK No wecTtHaguaTtepuyHomy
3HAYEHUIO WKHbI, 190
3anyck cbopa gaHHbIx, 44
3anycK, BHEWHUI, 226
3anycK, 3afiepKKa, 224
3anycK, UCTOYHUK, 180
3anycK, KBaAMPpUUMPOBAHHbIM NO
30He, 216
3anyck, obwue ceegeHuns, 178
3anyck, onpeagenexHune, 178
3anyck, NpuHyauTenbHbln, 179
3anyck, pexkum/ceasb, 219
3anycku, curHan TRIG OUT, 375
3anyuLeHo, HANKATOP 3anycKka, 221
3anyweHo? UHAMKaTop 3anycKka, 221
3apaHee onpeaeneHHble meTkn, 172
3aCTaBKa, 3KpaH, 372
3aTyxaHue npobHuKa, 94
3aTyxaHue NpobHMKa, BHELIHWI
3anyck, 227
3aTyxaHue, NPobHUK, 94
3aTyxaHue, NPOBHUK, BHELIHWNM
3anyck, 227
3axsat, 141, 142
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MpeameTHbIt yKasaTesb

3axBaT nomex, 238

3axBaT cepuii UMnynbcos, 245

3HaYeHMe NOCTOAHHOM
COCTaB/AOLLEN NPU BbIMUCIEHUN
FFT, 104

3HayeHwus, Bblibop, 43

7

U3MEHEHWe U3mepeHui, 262

M3meHeHue ceTeBoro naponsa, 399

usmepeHue (-) gamtenbHoctn, 278

nsmepeHue X Npu MakcMmaabHOM
3HayeHnn Y, 283

namepeHue X npu MUHUMaabHOM
3HayeHun 'Y, 282

n3mepeHne amnantyapl, 269

n3mepeHue aHanumsa bNe ana
3aHMMaeMon Nonochl
nponyckaHma, 286

n3mepeHue aHanumsa bNe ana
KO3pPULMEHTA MOLLHOCTM MO
cocegHemy KaHany (KMCK), 286

n3mepeHue aHanmsa bNe ana
MOLLHOCTW KaHana, 286

namepeHue aHanmsa bMNo ana obuwmx
rapMOHUYECKUX UCKAXKEHUI
(orwn), 287

M3mepeHne BepxHero ypoBHAa, 269

n3mepeHune BpemeHu
HapacTaHua, 279

M3mepeHue BpemeHn cnaga, 279

n3MepeHue AUTENbHOCTU (+), 278

n3mepeHue 3aaepKkn, 263, 279

M3mepeHue KonnyecTsa
OTpULATENbHbIX MMMYNbCOB, 284

M3MepeHue KonnyecTsa
NONOXUTENbHBIX
umnynbcos, 283

nsamepeHue koapduumerta, 275

nsmepeHue KoapdpuumneHTa
3anonHeHus, 278

n3mepeHne makcmmyma, 269

M3mepeHne MMHMMyma, 269

n3mepeHune ocHoBaHua, 270

M3MepeHue OTKIOHEHUA OT
YCTAaHOB/IEHHOTO 3HaveHuA, 270

n3mepeHune oTpmULATENIbHOTO
Bblbpoca, 264,271

n3mepeHue nepuoga, 276

MU3mepeHue NoaHOM
amnanTyabl, 268

NU3MepeHMe NONOKUTENBHOIO
Bblbpoca, 264

M3MepeHune CKOPOCTN Nepeaayn B
butax, 279

M3MmepeHue CTaH4aPTHOro
OTKNOHeHuA, 273

nsmepeHue dasbl, 264, 281

M3mepeHue 4actoTbl, 276

n3mepeHue, bbiCTpoe nsmepeHne
BCEX AaHHbIX, 383

mamepeHua, 262

n3mepeHusa aHanusa bNo, 285

n3mepeHus spemeHn, 275

M3MepPEeHMs ABYXKAHA/bHbIX AaHHbIX
(npo6HMK N2820A), 266

M3MepeHua AUTENbHOCTU
nakerta, 278

M3MepeHUs HanpaxeHus, 268

M3mMepeHua c 06WUM CHUMKOM, 267

M3MepPEHMSA C MOMOLLbIO
NPUNOXKEHUA ANA NU3IMEPEHUA
MOLWHOCTHN, 265

M3mepeHua cyetumka, 277

M3MePEHUA CHETUMKA 3a4HEro
dpoHTa, 284

M3MePEHUA CHETUYNKA NepeaHero
¢dpoHTa, 284

M3mepeHus, aBTomatuyeckmne, 259

n3mepeHusa, spema, 275

M3MepeHus, 3aflepKKa, 263

n3mepeHus, usmeHeHue, 262

M3MepeHUa, HanpaxkeHne, 268

N3MepeHUn, OTPULLATEIbHbIN
Bblbpoc, 264

NU3MepeHUA, NONOKMUTENbHbIN
Bblbpoc, 264

nsmepeHusa, dasza, 264

n3obpaykeHune cMrHana, KoOHTPoAbHan
Touka, 371

umMmneaaHc, umoposble
npobHuku, 151

MMMYNbCHbIV BbIXOAHOW CUTHAN
reHepatopa, 324

MMMNYAbCbl CUHXPOHU3ALLUN,
reHepatop curHanos, 334

uma danna, Hosoe, 352

Mmsa xocta, 385
MMSA XOCT-cuctemol, 367
MHBEPTMPOBaAHME curHana, 92
WHBEPTMPOBATb LBETa
KOOpAMHATHOWM ceTku, 346
MHOMKATOpP aKTMBHOCTK, 145
MHAWKATOP BpeMeHU 3a4epkKu, 81
MHAMKATOP 3anycKa, ABTo?, 221
MHAWKATOP 3anycKa, 3anyweHo, 221
WHAMKATOP 3aMycKa,
3anyweHo?, 221
WHAMKATOP TOYKM OTCYeTa
BpemeHu, 81
MHTepnonAauma, napamerp
NPOU3BOJIbHOIO CUrHana, 327
uHTepdelic LAN, ynaneHHoe
ynpasneHue, 365
HTepdelic aBToonpeseneHuns
npobHuka, 48,91
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha aHIIMIACKOM
A3blke, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha UCNMAHCKOM
A3blke, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha UTAaNbAHCKOM
A3blke, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha KOpencKom
a3blke, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CNnpaBKa Ha HEMELLKOM
A3blke, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha NosibCKOM A3blke, 70
WHTepdelic NoNb30BaTeENA U KpaTKan
cnpaBKa Ha NopTyrasibCKom
Aa3blke, 70
MHTepdelic Nonb30BaTeNA U KpaTKan
cnpaBKa Ha pycckom A3bike, 70
UHTepdelc NoNb3oBaTeNA U KpaTKan
cnpaBKa Ha TaliCKoM fA3bike, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha TPagMLNOHHOM
KuTalickom s3bike, 70
NHTepdelc NoNb30BaTeNA U KpaTKan
CnpaBKa Ha ynpoLLeHHOM
KuTalickom s3bike, 70
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nHTepdelic Nonb3oBaTeNs u KpaTkas
cnpaBKa Ha ¢paHLy3CcKom
Aa3blke, 70

MHTepdelic Nnonb3oBaTeNs u KpaTkas
CcnpaBKa Ha ANOHCKOM A3blke, 70

UHTepodelc nonb3osaTeNnsa Ha
TypeuKom A3bike, 70

WHTepdelic Nonb3oBaTens Ha
yeLickom A3bike, 70

MHpopMaumnoHHana obnactb, 69

MHpopmauuma o Bepcumn
MWKPOMPOrpaMMHOro
obecneveHnunsa, 386

MCKa)KeHune, aHanorosblii KaHan, 95

WUCTOYHUK NUTaHUSA, 66

K

Kagpsbl PTYPE, CXPI, 450

Kanubposka, 378

KannmbposKa NpobHuKa, 95

KaHan, aHanorosbin, 87

KaHas, eanHUUbl NpobHuKa, 94

KaHan, UHBepTUpoBaHue, 92

KaHan, uckaxkenue, 95

KaHa/, KHOMKM
BK/IOYEHMA/BbIKNIOYEHNA, 48

KaHan, orpaHU4YeHne noaochbl
nponyckaHma, 91

KaHan, nonoxeHue, 89

KaHan, ceasb, 90

KaHas, ToYyHaa HacTponka, 92

KaHas, YyBCTBUTENbHOCTb MO
BepTuKaau, 89

KapAMOTOHMYECKMIA BbIXOAHOM
CUTHan reHepartopa, 325

KaTeropus nsmepeHus,
onpegenenuna, 402

KaTeropua nepeHanpsaxenua, 404

KBaApaTHbIM KopeHb, 120

KnaccudukaTop, 4IUTENbHOCTb
umnynbca, 186

KHonka "Astomacwrab", 45

KHomMKa "AHanuns", 47

KHoOnMKa "BbicTpoe genctame", 47

KHOMKa "feHep.curHanos", 47, 50

KHonMKa "fopusoHTt.", 72,77

KHOMKa "3axsat", 43

KHOMKa "U3mepeHus", 259

KHomnka "MatemaTuka", 46

KHomMKa "Hasaa/ssepx", 42

KHonMKa "OnopH.", 46, 135

KHOMKa "OTtobpakeHue", 43

KHonMKa "MocnegnoBsatensH.", 46

KHonMKa "Pexxmm/cBasb", 3anyck, 219

KHoMKa "CeHcopHoe
ynpasnexue", 43,51

KHOMKa "coxpaHeHus/Bbi3oBa, 47

KHomka "Ytuautsl", 47

KHonka "Uudpos.", 46

KHonKa bMN®, 46

KHOMKa bbicTporo aencremns, 383

KHOMKa ropu3oHTaNbHOTO
pacrnonoxenus, 44,79

KHOMKA 3aWuTbl KaNMBPOBKK, 67

KHOMKa usmepeHuin, 47

KHOMKa Kypcopos, 47

KHOMKa macwTaba, 44

KHOMKa macwTaba no
ropusoHTanm, 44

KHOMKa HaBurauum no
ropusoHTann, 44

KHOMKa HaCTPOWKM No
ymonyanuto, 45

KHOMKa O4HOKpPAaTHOro 3anycka, 230

KHOMKa neyatn, 47

KHOMKa noucka, 44

KHOMKa NOMCKa No ropusoHTanu, 44

KHOMKa pa3sepTku, 240

KHOMKa cnpaBku, 48

KHOMKa ApKocTun, 42

KHOMKM (KnaBuLwu), nMuesas
naHenb, 41

KHOMKW UHCTpYmeHTOoB, 47

KHOMKW Hasurauumn, 44

KHOMKW curHanos, 43

KHOMKM ynpasneHuns paborton, 44

KHOMKK dannos, 47

KHOMKW, "nLeBan naHenb, 41

KOMMNEHCaLMa NacCUBHbIX
npo6Hukos, 40, 49

KomneHcauma nocTosHHOM
cocTasnAoLWen npm
MHTerpmposaHum, 115

KomneHcauma npobHuKka, 49

KoHeu. vact., Mo, 117

KOHeu. yacT., bNo, 98

KoHTakT Demo 1, 49

MpeameTHbIit yKasaTtesb

KOHTAKT 3a3em/eHus, 49

KOHTPO/IbHaA TOYKa, M30bpaxkeHune
curHana, 371

KOHOUrypauma no ymonyauuio, 37

KOOpAMHATHaA ceTKa, 166

KOPOTKME nmnynbcbl, 276

KpaTKasa cnpaBKa, 69

KYPCOpPHble namepenua, 249

KYpCOpbl ABOMYHOTO pexuma, 251

Kypcopbl pexkuma namepenui, 251

KypCopbl WeCcTHaALaTePUYHOrO
pexxunma, 251

Kypcopbl, BpyyHyto, 250

Kypcopbl, A4BOMYHbIN, 251

KYPCOpPbI, OKHO CTPOO6MPOBAHHbIX
nsmepeHui, 290

KYPCOpbI, peXXnm namepeHuii, 251

KYpCOpbl, C/ieXeHne curHana, 251

Kypcopbl, WecTHaguaTepuyHblii, 251

n

JINHMA CUHXPOHU3ALMM, 3aNYCK NO
12C, 470

JIMHUA CUHXPOHU3aLLMW, 3aMNyCK Mo
12S, 490

2nueBas NnaHenb, yaganeHHoe
ynpasneHue Full Scope, 388

Qnuesas NaHenb, yganeHHoe
ynpasneHue Screen Only, 389

NnueBas NaHenb, yaaneHHoe
ynpasneHue Tablet, 390

nuesas NnaHenb, A3bIKOBaA
HaKnagka, 50

nvueHsuun, 405, 407

nnuensua AERO, 405

nuvuensua AUDIO, 405

nvueHsua AUTO, 405

nunuensua CANFD, 405

nuvuensua COMP, 406

nvueHsua CXPI, 406

nnuensua EMBD, 406

nvuensua FLEX, 406

nvuensua FRA, 406

nnuensua MASK, 406

nuvuensua MSO, 406

nnuensua NFC, 406

nunuensua NRZ, 406

nvuensua PWR, 407

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCM/yaTaLMm 573



MpeameTHbIt yKasaTesb

nunueHsua SENSOR, 407
nnueHsus UART/RS232, 406
nuuensua USBPD, 407
nvuensua VID, 407
nnuensna WAVEGEN, 407
NlorMyeckme npenyCcraHoBKU
reHepatopa curHanos, 335
Nlornyeckmne npeayCcraHoBKM,
reHepatop curHanos, 335
norudeckuii nopor, 146
JI0}KHble HU3KOYaCTOTHblE
curHanel, 104
NIOKa/IM3UPOBaHHAA HaKAaaKa Ans
nunuesoi naHenn, 50

M

MaKcuManbHasa ornbatowas, 130
MaKCMManbHana YactoTa
ANCKpeTM3aummn, 236
MaKCMManbHasA YacToTa
curHana, 231
MaKCcMManbHoe BXogHoe
HanpsxeHune, 403
MaHUNyNALMA CABUIOM 4acToTbl
(FSK), BbixoaHOW curHan
reHepartopa, 340
MaH4YecTepcKoe nocseaoBaTeNbHoe
nekogmposaHune, 507
MapKMpOBKa, NpoayKT, 419
Macka nogcetn, 367
macka, curHan TRIG OUT, 375
MaclTabupoBaHue U NPOKpyTKa, 73
maTtemaTuKa, amnanTyga/dasa
bN®, 116
maTemaTuKa, BN, 97
MaTeMaTuKa, UCMO/Ib30BaHne
CUrHaNa MaTeMaTUYECKON
dyHKRUmMK, 107
maTemaTuKa, dyHKumn, 107
maTemaTmyeckan GyHKuma Ax +
B, 121
maTemMaTmyeckaa GyHKUmA
abCcoNoTHOro 3HavYeHus, 122
maTemaTmyeckas GyHKLumA
amnautyabl BN®, 116
maTemaTmyeckaa ¢pyHkuma brad, 97
maTemaTmyeckas GyHKLumA
BbluMTaHMA, 111

maTemaTuyeckan GyHKUnA rpaduka
CUHXPOHM3ALLMM IOTUYECKON
WunHbl, 131
maTemaTuyeckan GyHKUnUA rpaduka
COCTOSIHUA IOTNYECKOM
WKHbI, 132
maTemaTmyeckan GyHKUumA
penenmna, 111
maTemaTmyeckan GyHKumA
nnobdepeHumpoBaHua, 113
maTemaTmyeckan GyHKUmA
avnddepeHumposaHusa d/dt, 113
MaTtemaTtuuyeckas opyHKLMA
MHTErpmposanua, 114
maTemaTmyeckaa GyHKumA
KBagpaTa, 122
MaTemaTmyeckan GyHKUmA
norapudma, 123
maTemaTmyeckan GyHKUmA
MaKcMmyma, 129
maTemaTmyeckaa GyHKUmA
MUHMMYMa, 129
MaTemaTmyeckan GyHKuUmA
HaTypasibHOro norapuéma, 123
maTemaTmyeckan GyHKUmA
ormbarowen, 128
maTemaTmyeckan GyHKumA
OTKNOHEeHUA namepeHua, 130
maTemaTmyeckan GyHKUMUA NOAHOM
amnantygbl, 129
maTemaTmyeckan GyHKUmA
crnakusanusa, 127
maTemaTmyeckan GyHKumA
cnoxenua, 111
maTemaTmyeckan GyHKUmA
ysenunyenuma, 128
maTemaTmyeckan GyHKUmA
YAEPKaHNA MAaKCUMaIbHOrO
3HayeHusa, 130
maTemaTmyeckan GyHKUmA
YAEPXKAHNA MUHUMANbHOTO
3HayeHusa, 130
maTemaTmyeckaa GyHKUmA
YMHOXeHua, 111
maTemaTmyeckaa GyHKumA
yCcpeaHeHHbIX 3HaYeHunn, 126
maTemaTtmyeckan ¢yHKuma dasbl
BNe®, 116

maTeMaTuyeckan dyHKumna punbtpa
BbICOKMX YacToT, 125
MaTemaTuyeckan dyHKuma Gunbtpa
HWU3KKX YacToT, 125
maTemaTmyeckan GyHKuma dunbTpa,
BbICOKMX U HU3KKMX YacToT, 125
maTemMaTuyeckan dyHKuna punbtpa,
ormbarowan, 128
MaTemaTmyeckan dyHKuUmMa Gunbtpa,
crnaxkusaHue, 127
maTemaTmyeckan GyHKumMa dunbTpa,
ycpeaHeHHoe 3HaveHue, 126
maTemMaTtmyeckan GyHKUmA
3KCMNOHEeHTbI, 124
maTemaTmyeckaa GyHKumA
3KCMNOHEHTbl ocHoBaHuA 10, 124
MaTemaTmyeckan GyHKUUA, eaUHNULLbI
namepenus, 110
MaTtematuyeckas oyHKLMA,
MHTErpmposaHuve, 114
maTemaTtmyeckue onepartopbl, 110
MmaTeMaTuyeckume
npeobpasosaHua, 112
MaTemaTuyeckue dbunbtpbl, 125
maTemMaTuyeckme GyHKUuUu,
BbluMTaHMe, 111
maTemaTmyeckme GyHKUUM,
nnobdepeHumposaHue, 113
maTemaTmyeckune GyHKLMK,
eamHuubl, 109
maTeMaTuyeckme GyHKUuUu,
KackagHble, 108
maTemaTmyeckme GyHKuUUM,
macwrab, 109
maTemaTmyeckune GyHKLMK,
cnoxeHue, 111
maTemMaTuyeckme GyHKUUM,
cmeweHme, 109
MrHOBEHHOE 3HaYeHue nepenaga
curHana, 113
MeHIo uMdpoBoro KaHana, 146
mepbl 6esonacHocTH, 37
Mepbl NPeAOCTOPOXKHOCTU NpU
TpaHcnopTuposKe, 382
MecCTa COXpaHeHus, Hasurauma, 352
mecTto, 352
MeCTO, MeTKa NMPOrpamMmMHOI KHOMKK
"Ouncnetyep dainos”, 370
meTku, 171
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MEeTKM KaHanos, 171

METKM NPOrpaMMHbIX KHOMNOK, 69

METKW, aBTOMaTMyecKoe
npupaweHue, 174

MeTKM, cbpoc HacTpoek
6ubnunotekn, 175

MWHUManbHanA ormbatowan, 130

moaepHM3auma o yposHa MSO, 407

MmoZaepHu3auma ocumnnorpada, 407

mogynu gna mogepHusauum, 405

MOAYNALMA, BbIXOAHOM CUTHAN
reHepartopa, 336

moaynb GPIB, 34, 67

moaynb LAN/VGA, 34, 67

MY/bTUM/IEKCMPOBAHHAA PyyKa
macwraba, 46

MYNbTUMNNEKCUPOBAHHAA pyyKa
nonoxeuusa, 46

H

HaBWrauma No BpemeHHoM
passepTKe, 83

Ha)KaTb ANa nepexoga, 352

HaaTb Ana nepexosa, MeTka
NPOrpPamMmMHOI KHOMKM
"Oncnetyep dainos”, 370

HaKnaaka, NoKannsnposaHHaa, 50

HaKNaAKM oNa NMUEBOM NaHenu Ha
MCMaHCKOM f3blKe, 51

HaKNaAKu 4NA MLEBOM NaHeNUn Ha
UTaNbAHCKOM A3blKe, 51

HaKNaAKW oNs IMLEBOM NaHeNu Ha
KopencKkom A3bike, 51

HaKNaaKuW oNa NMUEBOM NaHenu Ha
HemeLuKoM A3blke, 51

HaKNaaKu 4NA MUEBOM NaHeNn Ha
NoNbCKOM A3blKe, 51

HaKNaAKW o8 IMLEBOM NaHeNu Ha
nopTyranbCKom fA3blke, 51

HaKNaaKW oNs NMUEBOM NaHenu Ha
pycckom A3bike, 51

HaKNaAKu 4NA NMUEBOM NaHeNU Ha
TallcKom A3blKe, 51

HaKNaAKW o8 IMLEBOM NaHeNu Ha
TPAaANLMOHHOM KUTaNCKOM
A3blke, 51

HaKNaAKW oNs IMLEBOM NaHeNu Ha
TypeLKom fA3bike, 51

HaKNagKku 4NA NMUEBOM NaHeNn Ha
YNPOLLEHHOM KUTACKOM
A3blke, 51

HaKNagKu 4NnA NMUEBOM NaHeNn Ha
dpaHuy3ckom asbike, 51

HaK/MagKW oNs IMLEBOM NaHeNU Ha
YelcKom A3blke, 51

HaKMagKu oNa NMLEBOM NaHeNu Ha
AMNOHCKOM A3blKke, 51

HaKNOH anAa npocmoTpa, 34

HanoXeHue cnektpos, 231

HasoXKeHue cneKkTpos, FFT, 104

HanpaxeHue B cetn, 35

HacTpolKa aBToMacluTaba, 373

HacTpoWKa no ymonyanuto, 37, 357

HaCTpOMKa, aBToMaTmyeckan, 143

HaCTPOMKa, aHaIN3 YaCTOTHbIX
xapaktepuctuk (FRA), 316

HaCTpOlKa, No ymonyanuto, 37

HaACTPOMKM reHepaTopa CUrHanoB Mo
YMOJIYaHMI0,

BOCCTaHOBAeHMe, 341

HaACTPOMKM UHTepdeiica
BBOAa/BbIBOAA, 365

HACTPOMKM NO YMONYaHUIO,
reHepatop curHanos, 341

HACTPOMKW, BOCCTaHOBMEHUE, 355

Hau. yactota, BN, 117

Hay. yacToTa, bM®, 98

HeaKTMBHAA NocsefoBaTe/ibHanA
wuHa, 443,476, 486, 497, 557

HeNNHelHble UcKaxeHuns, 97, 117

HeobpaboTaHHan 3anucb
NO/ly4eHHbIX AaHHbIX, 349

Heobxoanmas nonoca NponycKkaHma
ocumnnorpada, 235

HeobxoaMman Nonoca NPonycKaHusa,
ocuunnorpad, 235

HeonpeaeneHHoe coctosHne, 252

HEeMnoNHaA AMCKpeTM3aLma
curHanos, 231

HOBaA MeTKa, 173

Homep moaenn, 381, 385

HOPMasbHbIM pexum, 237

HOPMa/IbHbIM pexum cbopa
OaHHbIX, 237

HOpMaTMBHas UHbopmauma, 419

HY 3arpaxaeHue, 222

MpeameTHbIit yKasaTtesb

o)

06 ocumnnorpade, 381

obHoBneHne MO K
MUKponporpammsl, 408

obHOBNEHUNA ANA
MuKponporpammsl, 408

obHoBneHus gaa NO, 408

obyuatowme curHanbl, 49

06LWmMit 3anycK no
BugeocurHany, 207

06K CHUMOK, bbicTpoe
nencteme, 383

0b6bem NamaTh M YacToTa
OUCKpeTusauum, 236

06bIYHbIV pexkum, 236

ornbatowas,
MaKcumasibHoe/MUHUMaNbHoe
3HayeHune, 130

orpaHuM4yeHue nosochl
nponyckaHua, 91

O4MHOYHbIN UMKA cbopa
LaHHbIX, 221

oAHOKpaTHoe cobbiTna, 230

OkHo baptnetTta dpyHKumm BMd, 99

OKHOo BnakmaHa-Xappuca GyHKLMK
bNe, 118

OKHO Bn3kmMaHa-Xappuca GyHKLMM
BN®, 99

OKHo BM®, 118

OKHO BMN®P, 98

OKHO uamepeHuin, 290

OKHO U3MepeHUi C yBENUYEHUEM
oTobparkeHus, 290

OkHO KomaHg, SCPI, 391

OKHO C NJ10CKOW BEPLUMHON BYHKLUN
bNe, 118

OKHO C NJI0CKOW BepLINHOMN GYHKL MK
BN®, 99

OKHO CTPOBMPOBAHHbIX U3MEPEHU
no kypcopam, 290

OKHO X3HHUMHra ¢yHKumm BN, 118

OKHO X3HHWHra dpyHKkumm bNad, 99

OkHo, BN®, 118

OKHoO, BMN®, 98

onepaTtopbl, MaTemaTuyeckme, 110

onopHble curHanbl, 135

onpeaeneHune bbICTPbIX CUTHANOB
SENT, 541
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onpefeneHua UsMmepeHnn, 262

ocHoBHoM nopt USB, 359

OCHOBHble nopTbl USB, 49

OCTaHoB cbopa AaHHbIX, 44

OCTaHOBKa M306paxeHua, 384

OCTaHOBKa U306paxkeHus, bbicTpan
OCTaHOBKa M30b6pakeHuna, 384

oTbop Npob B peasibHOM BpeMeHU n
nosioca NPonycKaHusa
ocumnnorpada, 245

OTKNOHEHUE U3MepPEHUA BpeMeHM
HapacTaHua, 131

OTK/IOHEHWE U3MEPEHUA BPEMEHMU
cnaga, 131

OTKNOHEHNE N3MepeHun
O/NTENbHOCTU OTPULLIATENIbHOTO
mmnynbca, 131

OTKNOHEHUE N3MepeHusa
ONMTENIbHOCTM NOIOXKUTE/IbHOIO
mmnynbca, 131

OTKNOHEHUE N3MepeHua
KoappuumenTa, 131

OTKNOHEHUEe N3MepeHusn
nepuoga, 131

OTKNOHEHWe nsmepeHus paboyero
umkna, 131

OTKNOHEHUEe N3MepeHusn
CcpefHeKBaApaTUYECKOro
nepemeHHoro Toka, 131

OTKNOHEHUE N3MepeHusa
yacTtoTbl, 131

OTKNIOHeHue, moaynauma FM, 339

OTKNOHEHUA YaCTOTbl, MOAYNALMA
FM, 339

OTKNtOYeHUe ceTeBoro napons, 399

OTMeHa nocnecseveHusn, 166

oTObparKeHME HECKO/IbKUX LIUKNOB
cbopa gaHHbIX, 230

OTNpPaBKa HACTPOEK, U306parkeHNN
WIN [@aHHbIX MO 3N1EKTPOHHOWN
noute, 353

OTCeK ana moayna, 67

oTcnexusatowme Kypcopbl, 251

O4YnUCTKa, 381

O4nCTKa gucnnesn, 240

OYMCTKA 3KpaHa, 166

O4YUCTKa, 6e3onacHanA, 357

n

nakeT DDR, cny4aliHbili BbI6Op
3a[epPKKM 3anycka, 225

MakeTt Keysight IO Libraries
Suite, 392

naket, cumBonmyeckuit LIN, 441

nanuTtpa, 346

namaTb ocumnnorpada, 178

namaTb ocumnnorpada,
coxpaHeHue, 349

namATb, CErMeHTUPOBaHHaA, 245

napameTp oT6opa npob B peanbHOM
BpemeHn, 244

napameTpbl KOHPUrypaLmm
cetn, 386

napameTpbl neyaTtn, 362

napameTpbl, neyatb, 362

naposb (CeTb), USMEHEHUE UK
oTKAtoveHne, 399

naponb (ceTb), ycTaHoBKa, 398

naccuBHble NPOBHUKN,
KomneHcauua, 40

nepenava HoOBOro
MMUKPOMNPOrpammHOro
obecneyeHus, 386

nepekYaTeNnb 3aLmTbl
Kanumbposku, 65

nepekpectHble nomexu, 97, 117

nepemeHHoe nocnecsevyeHune, 165

neyatb, 383

neyartb 9KpaHa, 359

neyarb, anbbomHan, 362

neyatb, 6bicTpas neyatb, 383

Mukn dyHKLMM BN, nonck, 101

MUKW YacToTbl, nonck, 101

NnnoobpasHbIi BbIXOAHOM CUrHaN
reHepatopa, 323

naowaab - U3MepeHune
"N-umkabl", 285

naowaab - uamepenue "MonHoin
3KpaH", 285

nospexaeHue npu
TpaHcnopTmposke, 31

nospexaeHue,
TpaHCNOpPTUPOBKa, 31

nogasneHue wyma, 223

noakntoyveHue K MK, 368

noakntoyeHue K cetn LAN, 367

nogKno4YeHe NPobHMKOB,
umoposbix, 139

NoAK/oYEHME CETEBOTO
npuHTepa, 361

noakntoyeHue, K MK, 368

NOAK/OYEHUA ANA aHann3a
YaCTOTHbIX XapaKTepPUCTUK
(FRA), 315

nosoxeHue undposoro KaHana, 147

NoNOXeHune, aHanorosblii, 89

nonoca nponyckanua, 381

nosioca NPonycKaHusA
ocuunnorpada, 232

nosioca NpomnycKaHus,
ocunnnorpad, 232

nosaoca nponyckaHua, otbop npob B
peanbHOM BpemeHun, 245

nonyyeHue, 229

nonApPHOCTb UMNyabca, 185

Monb3oBaTenibckas KannbposKa, 378

Nno/sib30BaTE/IbCKOE pasmelleHue,
TOYKa oTcyeTa BpemeHu, 81

nopor CMOS, 147

nopor ECL, 147

nopor TTL, 147

nopor, U3MepeHUs aHaoroBbIX
KaHanos, 288

nopor, ycTaHaB/IMBaeMbIi
nonb3osatenem, 147

nopor, uMdposble KaHanbl, 146

noporu usmepexHuin, 288

nopt LAN, 67

nopt USB, 67

nopt yctpowcrtea USB, 67

nopt ycTporictea USB, yaaneHHoe
ynpasneHue, 365

nocnenosaTesibHOE AeKOAUPOBaHME
ARINC 429, 530

nocneposaTtesibHOE AeKoANPOBaHME
CAN, 430

nocneposaTesibHOE AeKOAUPOBaHME
CXPI, 452

nocnenosaTe/sibHOE AeKOAUPOBaHME
FlexRay, 464

nocneposaTesibHOE AeKOoANPOBaHME
12C, 475

nocneposaTesibHOE AeKOAUPOBaHME
12S, 495
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nocnenosaTesibHOE AeKoAUPOBaHME
LIN, 442

nocnefoBaTtesibHOE AeKoAUpPOBaHMe
MIL-STD-1553, 522

nocneposaTesibHOE AeKOANPOBaHME
NRz, 515

nocnenosaTesibHOE AeKoAUPOBaHME
SENT, 545

nocnefoBaTtesibHOe AeKoaUpOBaHMe
SPI, 485

nocneposaTesibHOE AeKOANPOBaHME
UART/RS232, 555

nocnenosaTesibHOE AeKoANPOBaHME
USB PD, 564

nocneposartesibHble AaHHble, 469

nocnenosaTesibHble AaHHbIE, 3aMycK
no 12C, 470

nocneaoBaTe/IbHbIN aHanu3
Manchester/NRZ,
nvueHsua, 406

nocnenosatesibHbIn aHanns USB PD,
nvueHsua, 407

nocnenoBaTeNbHbIV aHaAn3 no
nepudepuinHomy nHtTepdency
TaKTOBOro pacwmpeHus (CXPI),
nvueHsua, 406

MNocnecseyeHune skpaHa, 165

nocnecseyeHune, otmeHa, 166

nocnecsevyeHune, noctoasHHoe, 230

noctobpabotka, 260

NoCcTosiHHOE nocsecBevyeHne, 165,
230, 238

NOCTNYCKOBble AaHHble, 74

noscHexue, nobasneHue, 168

npeanycKkosble gaHHble, 74

MNpepynpexaexua, 2

npeobpasosaHus,
maTemaTuyeckue, 112

npubanKeHMe K yMmeHbLUaoLWwemycs
ycpeaHeHHOMY 3HaveHuto, 127

npumepsbl GaiNoB ABOUYHbIX
LaHHbIX, 412

npuHTep, USB, 49, 359

npuHTepbl USB,
nogaep*kmsaemble, 359

NPUHYAUTENbHBIN 3anycK, 179

npucnocobnenus, 32, 404

NPo6HUK, MHTepbeic
asToonpeaeneHusa NnpobHuka, 48

NPo6HUK, KannbposKa, 95

npobHukn, 404

NPOBHWUKK, NacCUBHbIe,
KomneHcauma, 40

NPO6HUKK, NOAKNIOYEHME K
ocunnnorpady, 36

NPo6HUKK, undposble, 139

npoBepKa € NOMOLLbIO "3010TOro
curHana", 295

NpPoOrpammHas KHOMKa AnuHbl, 347

nporpammHas KHomnka
n3meHeHus, 368

NPOrpammHas KHOMKa UMeHU
XxocTa, 368

nporpaMmHas KHomnka
mmnegaHca, 91

nporpammHas KHomnka
HacTpolikn, 367, 368

NPOrpamMmHas KHOMKa HaCTPOMKM
LAN, 367, 368

nporpammHoe obecneyeHune
ocumnnorpada Infiniium Offline
N8900A, 345

nporpamMmmHble KHOMKu, 9, 42

Mpo3payHblie poHbl, 372

NPOW3BOJIbHbIE CUTHANDI,
KOMMpoBaHUe U3 Apyrux
MUCTOYHMKOB, 333

NPOW3BOJIbHbIE CUTHANDI,
pefakTuposaHue, 326

NPOW3BO/IbHbIE CUTHANDI,
pefakTMpoBaHue
cywecTayowmx, 328

NPOW3BOJIbHbIE CUTHA/bI, CO34aHNE
HOBbIX, 327

NPOW3BO/IbHbIN CUTHAN
reHepatopa, 323

NPOKPYTKa M macwTtabupoBaHue, 73

npoKpyTKa pannos, 369

npopexunsaHue, ana 3anucu
namepeHua, 416

npopexunsaHue, Ana akpaHa, 416

npocaynMBaHUE CNEeKTPaabHbIX
coctasasaowmx 6N, 106

npocaynmBaHne CNeKTPaabHbIX
cocTasasawowmx, N, 106

NPOCMOTP, HaKMOH Npubopa, 34

npamoe nogxatoyeHue, 368

MpeameTHbIit yKasaTtesb

NPAMOYrosibHOe OKHO GYHKLUM
BMN®, 99, 118

NPAMOYro/ibHble BO/IHbI, 233

NPAMOYFrO/IbHbIV BbIXOAHOM CUrHaN
reHepartopa, 323

P

pasmep, 145
pa3speweHue FFT, 103
paspAagbl, TOYHOCTb CYeTYMKa, 313
pasbem Demo 2, 49
pasbem EXT TRIG IN, 67
pasvem TRIG OUT, 67, 375
pa3bem Kabensa nutaHus, 66
pasbembl 3a4Heln naHenun, 65
pasbeMmbl, 334HAA NaHenb, 65
pacKpbITb cBeaeHuA, 89
pacrnonoxeHue no septukann, 89
pacyeTHaA HarpysKa Ha Bbixoae
reHepatopa curHanos, 334
pacyeTHasa HarpysKa Ha BbIXofe,
reHepaTop curHanos, 334
pacwwupeHue no, 371
pacliMpeHne no HUKHeMy
ypoBHto, 371
paclwmpeHune no ueHTpy, 372
pervcTpaums yaaneHHbix
KomaHg, 376
perynmposKa apkoctn, 163
perynaTop NoAOMKEHUsA No
ropusoHTann, 44
pexum "XY", 75, 76
peXnm anbbomHoM
opueHTauumn, 362
pexum bbicTporo 3anycka, 384
peXXMm BbICOKOro paspelueHun, 236,
243
pexum 3anycka "Asto", 220
pexxum 3anycka "HopmanbHbiin", 220
pexum 3anycka, "AsTo" nam
"HopmanbHbit", 220
PEXMM 3anycKa, Penm bbICTporo
3anycka, 384
peXUM KaueHua, 76
pexnm obHapyKeHuA Nukos, 236,
238
peXum oTobparkeHus WnHobl, 148
pexum cbopa faHHbIX, 236
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pexunm cbopa faHHbIX METOLOM
ycpeaHeHua, 236, 240, 241

pexum cbopa AaHHbIX, BbICOKOE
pa3speweHue, 243

pexxum cbopa faHHbIX,
HOpPMasnbHbIA, 237

pexum cbopa AaHHbIX,
obHapyKeHue nukos, 238

peXxum cbopa faHHbIX,
ycpeaHeHue, 240, 241

pexum cbopa, CoXpaHWUTb BO BpeMs
aBTomacwrabuposaHua, 374

pexum umbpoBoK WnHbl, 148

pexumsbl cbopa gaHHbIX, 229

pesynbTaTbl aHaNN3a,
coxpaHeHue, 345

pe3ynbTaTbl, aHAaIN3 YAaCTOTHOWM
xapaktepuctukn (FRA), 318

peKkomeHAaLmMn No U3MepeHnsm
FFT, 102

PYKOBOACTBO Nporpammucta, 393

py4yka BBoga, 43

py4Ka BBOAQ, HaXaTue and
Bblbopa, 43

pydKa Bblbopa, 147

pyYKa 3a4epKKn, 73

py4ka Kypcopos, 47

py4YKa nonoxkeHua, 147

py4Ka nosoxeHua koadpoduumeHTa
pa3BsepTku, 73

pYYKM macwTtaba no BepTukanu, 48

PYYKM NONOXKEHMA NO BEPTUKaNn, 48

PYYKM, InueBas naHenb, 41

C

camonpoBepKa nLeBoi
naHenun,, 381
camonposepKa obopynosaHus, 380
camonpoBepKa, NnueBasn
naHenb, 381
camonpoBepKa, obopyaosaHue, 380
cbop AaHHbIX, 241
cbpoc 6ubnanoTekn meTtok, 175
cbpoc s3KkpaHa, bbicTpbIl cbpoc
9KpaHa, 384
CBA3b KaHa/a Mo nepemeHHoMy
TOKy, 90

CBA3b KaHasia No NOCTOAHHOMY
TOoKy, 90
CBA3b TPUITEpOoB, 222
cBA3b, KaHan, 90
cBA3b, TpUrrep, 222
CermeHTUpOBaHHaA NamATb, 245
CErMEHTUPOBAHHAA NaMATb, Bpemsa
NOAroToBKN, 247
CermeHTUpPOBaHHaA NamMATb,
coxpaHeHue cermeHToB, 348
cermeHTMpPOBaHHaA NamATb,
CTaTUCTUYECKUE AaHHble, 247
cepwa, 3axBaT cepuii
Mmnynbcos, 245
cepuiHbIi Homep, 381, 385
ceTb, NogKNtoYeHne, 367
cMrma, MMHUMYyMm, 298
curHan EXT TRIG IN Kak BxogHow
curHan noocun Z, 78
curHan TRIG OUT u 3anyck,
KBaMPUUMPOBAHHbINM MO
30He, 218
CUTFHanN 3anyckKa,
HeobpaboTaHHbIN, 376
CUrHan cobbiTMA 3anycka,
noacyet, 312
curHan, CAN, cumsonuyeckme, 430
CUTHaN, OTC/IeXMBaHME C MOMOLLbIO
Kypcopos, 251
curHan, nevatb, 359
curHan, cumsonnyeckun LIN, 441
CUrHan, coxpaHeHune/sKkcnopt, 343
CUTHan, APKOCTb, 163
CUTHabl NOCTOAHHOIO TOKa,
nposepka, 221
CUTHaNbl C BbICOKMM YPOBHEM
wyma, 219
cmmBonnyeckue gaHHole CAN, 427
cMmBoOJInYeckme gaHHble LIN, 439
cMmBonInYeckue gaHHble, CAN, 427
CMMBOSINYECKUNE faHHble, LIN, 439
CUHYCOMAA/bHDBIM BbIXO4HOM CUTHaN
reHepatopa, 323
CUHXPOMMMY/bC reHepaTopa
curHanos, curdan TRIG OUT, 375
CUHXPOHU3UPYIOLLME MMMY/bCbI
reHepatopa, 334
CUHXPOHWU3UPYIOLW I BbIXOLHOM
CUTHan reHepartopa, 324

ckopoctu ppoHToB, 235
CKOPOCTb COXPaHEeHUA AaHHbIX, 349
CKOPOCTb COXpaHeHuA, AaHHble, 349
cayyaHble Wwymbl, 219
CNyYaiiHbIl BbIGOP 3a4epKKN
3anycka, 225
cMmelleHue no BepTuKanu, 89
CHMMOK 3KpaHa Yepes
Beb-nHTepdeic, 396
coobleHne, CMMBONYECKUE
CAN, 430
cocTofiHMe Kannbposku, 397
COCTOAIHME, N0/Ib30BaTe/IbCKas
Kanubposka, 381
coxpaHeHue, 383
coxpaHeHue AaHHbIX, 343
coxpaHeHue dalina, 369
coxpaHeHue daiinos
HacTpolkn, 346
coxpaHeHue paiinos c NOMOLLbIO
Beb-nHTepdeiica, 393
coxpaHeHue, bbicTpoe
coxpaHeHue, 383
coxpaHeHune/BoccTaHOB/IEHME
coxpaHeHue/BoccTaHOB/IEHME C
nomolubto Beb-uHTepdeiica, 393
COXpaHuTb B, 352
COXPaHWUTb cermeHTbl, 348
cneundmkauma, 401
CMUCOK MeTOoK, 175
CMUCOK METOK, 3arpyska us
TekcToBoro ¢aina, 174
CnpaBsKa, BCTPOeHHasA, 69
cpabatbiBaHue BMNP, 118
cpabatbiBaHume no bMN®, 99
cpabatbiBaHue, BN®, 99,118
cpefiHee 3Ha4YeHue - U3MmepeHune
"N-umknbl", 272
cpefHee 3HA4YeHME - USMepPeHMne
"MonHbIf aKkpaH", 272
CpepacTtsa peryimpoBKu no
BepTuKaan, 48
cpeacTBa ynpasneHua 3anyckom, 43
cpeacTBa ynpaB/ieHUAa U pa3bemMbl Ha
nnueson naHenn, 41
cpeacTsa ynpaBneHus
namepeHuem, 47
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cpeacTBa ynpaBneHus
nocnenoBaTeibHbIM
neKoompoBaHuem, 46

cpeacTBa ynpaBneHus
pasBepTKoi, 44,75

cpeacTBa ynpaBneHus undposbim
KaHanom, 46

cpencTBa ynpasaeHua, AnLeBas
naHenb, 41

ctaHgapTt CAN FD, 426

CTaTUCTMKA U3MEPEHNI, BbICTPbIN
cbpoc, 383

CTaTUCTMKA No namepeHuto, 290

CTaTUCTMKa NO MacKe, bbICTpbIl
cbpoc, 383

CTaTUCTUKA, n3amepeHune, 290

CTaTUCTMKA, NCNO/Ib30BaHUE
CErMEHTUPOBAHHOW NamsaTtn, 247

CTATUCTMKA, TecT nNo macke, 300

CTaTUCTUKa, yBenundeHue, 292

cTeneHb 3arpasHenuns, 404

CTeneHb 3arpA3HeHus,
onpegenenuna, 404

CTpOKa MeHto, 69

CTpoka nogkntoveHus VISA, 385

CTPOKa COCTOAHUA, 68

cymmupytouiee yctporicteo ARINC
429, 533

cymmupytoliee yCTPOMCTBO
CAN, 433

CyMmmupytoLLee YCTPOMCTBO
FlexRay, 465

CyMMUpYloLLLee YCTPOMCTBO
UART, 558

cymmupytoulee yctpoiicteo, ARINC
429, 533

CyMmmupytoLLee yCTPOICTBO,
CAN, 433

CyMMuUpytoLLLee YCTPOMCTBO,
FlexRay, 465

CyMmmuUpyloLiee YCTPOICTBO,
UART/rs232, 558

cyetumk, 311

cyeTtymnKk naketos CAN, 433

cyeTymk naketos FlexRay, 465

cyeTumk naketos UART/RS232, 558

cYyeTyunK nepmoga, 313

cyeTumk cnos/ownbok ARINC
429, 533

CYeTYMK cymmbl, 313

cyeTymK yactot, 313

cyeTymK, naket CAN, 433

cyeTymk, naket FlexRay, 465

cuetumk, naket UART/RS232, 558

cueTumk, cnosa/owmnbkm ARINC
429, 533

cyYnTbIBaHMe AaHHbix EEPROM,
3anyck no 12C, 472

T

Tabnuua Lister, 159

Tabnuua cobbiTnin, 159

TeopuAa aucKkpeTmnsaumm, 231

TeopuAa ANCKpPeTU3aLUK
Hankeucra, 231

TeopuA, ANCKpeTmnsauma, 231

TeCT NO MackKe, BbIXOAHOWN CUrHan
3anycka, 299, 375

TecT, Macka, 295

TecTMpoBaHue no macke, 295

TeXHU4YecKme xapaktepuctmnkm, 401

Tmn 3anycka, ARINC 429, 529

Tmn 3anycka, CAN, 428

TMN 3anycka, CXPI, 449

TMN 3anycka, FlexRay, 461

VN 3anycka, 12C, 470

TUN 3anycka, 12S, 493

VN 3anycka, LIN, 439

T™n 3anycka, MIL-STD-1553, 521

TN 3anycka, NFC, 193

Tvn 3anycka, NRZ, 513

TMN 3anycKa, N-Hbl GpOHT
cepun, 197

TMN 3anycka, RS232, 553

TMN 3anycka, SENT, 542

TWN 3anycka, SPI, 483

Tmn 3anycka, UART, 553

Tvn 3anycka, USB PD, 562

TUN 3anyckKa, BugeocurHan, 202

TWN 3aMycka, Bpema
HapacTaHusa/cnaga, 192

TWN 3anycKa, 4AUTeNbHOCTb
umnynbca, 184

T™n 3anycka, U1K, 190

TMN 3anycKa, UMNyAbCHaA
nomexa, 184

TWN 3anycKa, kog «MaHuectep", 505
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TMN 3anycKa, KOPOTKMIA naket, 198

TMN 3anycKa, HacTpoiika n
yaepxaHue, 200

TWN 3anyckKa, oTKAOHeHne, 180

TMN 3anycka, ¢poHT, 180

TMN 3anycKa, GPOHT 3a
dpoHTOM, 182

TMN 3anycka, wabsioH, 187

TWN 3aMycKa, WecTHaguaTepmuyHoe
3HayeHue WuHbl, 190

TMN MacwTabHol ceTkn, 166

TN CUTHANa, reHepaTop
curHanos, 321

TUNbI 3anycka, 177

TOYHAA HacTpPOMKa MacwTaba
pa3sepTkn, 80

TOYHanA HacTPoOWKa, KaHan, 92

TOYHAA HACTPOMKa, MacwTab
pa3sepTkn, 80

TpeboBaHMA K cuctemam
BeHTUNAUMK, 35

TpeboBaHMA K YPOBHIO LIyMa
lfepmaHumn, 421

TpeboBaHMA K aneKTponuTaHuto, 35

TpeboBaHMA OTHOCUTENIbHO YacTOTbl,
MUCTOYHUK NuTaHuA, 35

Yy

yBe/nyeHue CTaTucTukm, 292

yhaneHue Bblbopok, 236

yaaneHue daina, 369

YpaaneHHas nvuesas naHenb, 391

YnaneHHas nnuesas naHenb Full
Scope, 388

yAaneHHas nvuesasn naHens Full
Scope, 388

YnaneHHasa anueBas naHenb Screen
Only, 389

YnaneHHas nnueBas naHenb
Tablet, 390

yAaneHHOe NporpaMmmpoBaHue,
Beb-uHTepdelic, 391

yAaneHHoe NporpaMmupoBaHue,
naket Keysight 10 Libraries, 392

yAaneHHoe ynpasaeHue, 365

yAaneHHble KOMaHAbl,
peructpauus, 376
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YMHOXeH1e, maTemaTuyecKas
dyHKuma, 111

ynpasneHue anvHou, 349

ynpas/ieHMe HacTPOMKoM
BpemeHu/genenus no
ropusoHTanm, 44

YnpasneHue npubopom yepes
6paysep, 387, 388, 389, 390, 391

ynpasaeHne CKOPOCTbIO
pa3sepTkn, 44

ynpasneHue, yganeHHoe, 365

ypoBeHb 3a3emneHus, 88

ypoBeHb 3anycka, 179

ypOBeHb, 3anyck, 179

ycnosue agpeca b6es
NoATBEPXKAEHMUA, 3aNyCK Mo
12C, 471

yCn0BMe 3anucK gaHHbIx bes
NoOATBEPXKAEHMUA, 3aNyCK
12C, 472

ycnoBue Havana, 12C, 471

ycnoBue octaHoBa, 12C, 471

yCnoBue OTCyTCTBUA
NoATBEPXKAEHUA, 3aMyCK
12C, 472

ycnosue nepesanycka, 3anyck no
12C, 471

ycpeaHeHHOe OTK/IOHeHMe
mamepeHua, 131

ycTaHoBKa mogyna GPIB, 34

ycTtaHoBKa moayna LAN/VGA, 34

YCTaHOB/MIEHHblE NnLUeH3nn, 381

yCTaHOBNEHHble moaynun, 397

yCTaHOBNEHHbI Moaynb, 381

yTmauTel, 365

(0]

dakTMYecKan YactoTa
OucKpeTusauum, 236
daiin B popmate ASCII, 344
daiin B popmarte BIN, 344
dain B popmate BMP, 344
daiin B popmate CSV, 344
daiin B popmate PNG, 344
daiin, coxpaHeHne, BOCCTaHOBEHME,
3arpyska, 369
daitnosas cucrema popmara
exFAT, 370

dannosasa cucrema dopmara
FAT, 370

daitnosas cucrema popmara
FAT32, 370

daiinbl CSV, MMHMManbHOE U
MaKCMManbHoe 3HayeHua, 416

daiinbl ksx, 369

dalinbl Macku, BoccTaHoBneHue, 355

dalinbl HaCTPOIiKK, coxpaHeHue, 346

daiinbl obHoBneHMA, 397

daiinbl o6HOBNEHMA
MuKponporpamm, 397

dunbTpbl, MaTeMaTuKa, 125

dnew-anck, 49

dnaw-namaAtb, 49

dopmart danna, ASCIl, 344

dopmar daitna, BIN, 344

dopmar dalina, BMP, 344

dopmart danna, CSV, 344

dopmar daina, PNG, 344

$pOHT 33 ppoHTOM, 182

GYHKUMKN naeHTUOUKaLUN,
Beb-nHTepoeic, 396

dyHKUMKM 0bcnykuBaHmua, 377

X

Xapaktepuctukum, 401

U

LlenTp, BN®, 117

ueHTp, BN, 98

undposoli BonstmeTp (DVM), 310

unbposol gucnnen,
MHTepnpeTaums, 144

undposble KaHanbl, 146

undpoBsble KaHanbl,
aBTomMacwTab, 143

undpoBble KaHanbl, BBOA, B
npencteue, 407

undpoBble KaHasbl, U3MepeHue
npobHukom, 151

uMbpoBble KaHasbl, 1OrMYECKUNi
nopor, 146

undposble KaHanbl, pasmep, 145

unoposble NpobHMKKM, 139, 151

undpoBsble NPOOHUKK,
mmneaaHc, 151

y

YyacToTa AUCKpeTusauum, 4

YyacToTa AMCKpeTU3aLmmn n obbem
namatm, 236

4YacToTa ANCKpeTU3aLum
ocuunnorpada, 234

4acToTa ANCKPETU3aLUM,
ocunnnorpad, 232,234

YyacToTa AUCKpeTU3aLuuu,
oTobparkaemMas TekyLian
yacTtoTa, 72

yacToTta Haliksucra, 105

YyacToTa CKayKa, moaynauma FSK, 340

yacrtoTa, Hakeuct, 231

yactoTHas mogynaums (FM),
BbIXOAHOM CUTHan
reHepatopa, 339

4YacToTbl pa3BepPTKK, aHaNU3
YaCTOTHbIX XapaKkTepucTuk, 317

yacbl, 374

YyBCTBUTENILHOCTb MO
BepTukann, 48, 89

L

wabnoH, 3anyck no SPI, 484
wabnoH, nuuesan naHenb, 50
wmnpokoselwaHne DNS, 367
LIYM, BbICOKOYACTOTHbIN, 224
Wwym, AobaBneHue B BbIBOA,
reHepatopa curHana, 336
LUIYM, HU3KOYACTOTHbIN, 222

3

3KpaH, 04MCTKA, 166

JKpaH, nocnecseyeHue, 165

3KpaHHaA 3acTaBKa, 372

3KCMOPT CMrHana, 343

3/1EKTPOHHAA NoyTa, bbicTpas
oTnpaskKa 3/1. noyTbl, 383

DHeprua umnynbca, 114

3HEProHe3aBUCUMOM NaMATH,
6e3onacHaA ouncTka, 357

3HepronoTpebneHue, 35

3¢pdeKTnBHOE 3HaueHme B B,
eauHULbI U3MepeHUns GyHKLMK
BMN® no BepTuKanbHoi ocn, 118
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A

A3bIK rpaduyeckoro uHTepderica
nonb3osatensa, 70

A3bIK UHTepdelica nonb3osatensa, 70

A3blK, UHTEepdelic nonb3sosatens, 70

APKOCTb KOOPAUHATHOM ceTku, 167

ApKocTb macwTabHol ceTkn, 167

APKOCTb CUTHanoB, 42
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