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lapaHTMA

MNpuBeaeHHan B 3TOM AOKYMEHTE
nHdopmaLmA NpeaocTaBNAETCcA Ha
YC/IOBUM «KaK €CTb» U MOKeT 6bITb
n3meHeHa 6e3 yBegomneHus B
cnepylowmx pegakumax. B ganbHeiwem,
B MaKCMMasbHbIX Npeaenax,
pa3peLlleHHbIX NPUMEeHMMbIMU
NpPaBoOBbIMM HOPMaMM, KOMNAHUA
Keysight oTKasbiBaeTcs OoT BCcex ABHbIX U
noapasymeBaeMbiX rapaHTUii
OTHOCUTE/IbHO AAHHOTO PYKOBOACTBA U

noboii npuBeageHHOM B HemM
MHPOPMaLMK, BKAKOYAA, HO He
OrpaHU4YMBanChb, NoApasymeBaemyto
rapaHTUIO BbICOKMX KOMMEPYECKUX
KayecTB M NPUroAHOCTU KOHKPETHbIM
uenam. KomnaHus Keysight He HeceT
OTBETCTBEHHOCTM 3a OWMUGKM, a TaKKe 3a
No60oUYHbIM MU KOCBEHHDIN yLIEep6,
NONYYEHHbI B CBA3M C
npepocTaBAeHUEM Unmn
MUCNONb30BaHUEM AAHHOIO AOKYMEHTA U
noboii cogepkaleiica B Hem
nHdopmaumum. Ecam komnanusa Keysight
1 NONb30BaTe/lb UMEIOT OTAENbHOE
NUCbMEHHOE COrnalleHme ¢ YyC1I0BUAMU
rapaHTUM, pacnpocTpaHALMUMUCA HA
AaHHbIN JOKYMEHT, KOTOpoe
NPOTMBOPEYMT AAHHBIM YCOBUAM,
NPUOPUTET UMEIOT YCIOBUA FapaHTUM B
OTAENbHOM COrNalleHnun.

JnueHsnun

OnucaHHble B AaHHOM JOKYMEHTe
nporpaMmmHble U annapaTHble cpeacTsa
npegocTaBnATCA NO INLEH3UN U MOTYT
MCNONb30BaATLCA M KONUPOBATLCA TO/IbKO B
COOTBETCTBUM C YyCNIOBMAMU TaKou
NNUEH3nn.

MNpasa npasutenbctea CLUA

CornacHo nonoxeHuto ctatbn 2.101
Mpaswn 3akynok ansa geaepanbHbIX HYXA
("FAR") NO onpepgenseTca Kak
"KoMmepyecKkoe nporpammHoe
obecneyeHune". COrnacHo NoNoKeHUAM
ctateit FAR 12.212, 27.405-3 v cTaTbu
227.7202 Mpasunn 3aKyNnoK ANA HyXA,
060poHbl — gononHexue ("DFARS"),
MNpasuTenbcteo CLUA npuobpetaet
KOMMepyecKoe NporpammHoe
obecneyeHne Ha 0BbIYHbIX YCNOBUAX
npeaoCcTaBAeHUA NMPOrPaMMHOro
obecnevyeHuns Ans uu,. B cootBeTcTBUM C
3TUM KomnaHusa Keysight npegoctasnser
MO rocyaapcTBeHHbIM 3aKa3umkam CLUA
Ha YC/I0BUAX CTaHA,APTHOM KOMMeEpPYeCKoW
JNIMLEH3UN, ABNAIOLLENCA YacTbio
JIMLEH3NOHHOTO COrNaLLEHUs C KOHEYHbIM

nonvsosatesiem (EULA), konuto KoToporo
MOJKHO HalTK Ha Beb-caliTe No agpecy
www.keysight.com/find/sweula. B
NIMLEH3UN, CoeprKaLLeiica B cornalleHnm
C KOHe4YHbIM nonb3oBaTenem EULA,
3aABNfAeTCA 06 UCKNOYUTENbHbIX
NONHOMOYMSAX, NPeAO0CTaBAAEMbIX
Mpasutenbcray CLUA Ha ncnonb3osaHue,
VU3MEHEeHMWe, pacnpocTpaHeHne nam
packpbiTne MNO. YcnosmuAmu cornaweHmns c
KOHeYHbIMm nonb3osatenem EULA n
NONOXKEHUAMM NINLLEH3UMN He
npeaycMaTpuBatoTCa U He AONYCKaloTCA, B
YacTHOCTH, cneaytoline AeilcTBUA co
CTOpOHbI Komnanuwm Keysight: (1)
npeaocTaBneHne TeXHUYecKomn
MHPOPMALMM O KOMMEPYECKOM
nporpammHom obecneyeHum nam
[OKYMEHTaLuMn, oTHocALenca K
KOMMep4eCcKoMy NporpammHoOMy
obecneyeHuto, KOTOpas He NoANEXUT
NPefoCTaBAEHUIO AN UL, HA OBbIYHbIX
ycnosusx; (2) oTKas unum, HanpoTus,
HageneHue npaBamu, NPEBbILIALWUMU
npasa, NpeaocTaBAsemble Ha 0BbIYHbIX
YCNOBUAX NLLAM A8 UCNONb30BaHUA,
WU3MeHEHMA, BOCNPOU3BeAEHMS,
nepegayu, copeplieHunn aencTeui,
[,EMOHCTPUPOBAHUA U PaCcKpbITUA
KOMMepPYeCKoro nporpammHoro
obecneyeHus UAN JOKYMEHTALMMK,
OTHOCALLeCA K Hemy. He NnpumeHseTca
HUKaKUX TpeboBaHWI rocyaapCcTBEHHbIX
OpraHoB, KPOMe TeX, KOTopble
chopmMynnpoBaHbl B HACTOALLEM
JIMLEH3NOHHOM COIALLIEHNUM C KOHEYHbIM
nonbsosatesnem (EULA), 3a uckitoueHmem
Tex NONOXKEHUI, NPaB UK NIMLEH3UN,
KOTOpble ABHbIM 06pa3om TpebytoTcs oT
BCEX NOCTABLLMKOB KOMMEPYECKOTOo
nporpammHoro obecneyeHus B
COOTBETCTBMM C NPaBUIAMM 3aKYyNOK ANA
depepanbHbix HyKA, (FAR) 1 npasunamu
3aKYNOK AN1A HY»K A, 060pOHbI —
pononHeHune (DFARS) 1 KoTopble ABHO
W3/10}KEHbI B MUCbMEHHOM BUAE B APYrUX
pasaenax cornawenunsa EULA. KomnaHua
Keysight He HeceT HMKakux 0bsA3aTenbeTs
3a 06HOBNEHME, NepepaboTky uam nboe
apyroe nameHenwue MO. CornacHo
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nosoxeHusam ctatei FAR 2.101, 12.211,
27.404.2 v DFARS 227.7102 0
TEXHUYECKMX AaHHbIX [paBnTenbCTBO
CLLIA nmeeT orpaHuMyeHHble npaBa Ha ux
NCMoNb30BaHMe, Kak onpeaeneHo B
nonoxeHuax ctatbu FAR 27.401 n DFAR
227.7103-5 (c).

YBegomneHus no
6e3onacHocTH

ITOT NPOAYKT paspaboTaH u
npoTecTMpoBaH B COOTBETCTBUU C
06LI.I,EI'IpMHﬂTbIMM OoTpacnesbiMU
CTaHAapPTaMu U NOCTaBAAETCA B
6e30nacHOM COCTOAHUU. ITOT AOKYMEHT
copepXRUT nHGopmaumio n
npeaynpexaeHuns, Kotopble HeobxogMmo
NPUHATb BO BHUMaHKe Ana 6e3onacHom
3KCnyaTaunm NpoayKta n obecneyeHums
€ro ncnpasHOCTU.

Hagnuce OCTOPOXHO
npeaynpexaaeTt o6 onacHOCTU.
Eto 0603HayvaloTca npoueaypbl
UAKn npuembl paboTsl,
HenpaBW/IbHOE BbINOJIHEHME
nnbo HecoboaeHME KOTOPbIX
MOMKET NPUBECTU K
nospexxaeHuo npubopa nam
noTepe Ba*KHbIX AAHHbIX.
BbinonHeHMe aencTenii, o
KOTOPbIX MAET peyb B
npeaynpexgeHmn OCTOPOXHO,
[0MNYCTUMO TO/IbKO MPY NOSHOM
NOHUMaHMK 1 cobnoaeHn Bcex
yKasaHHbIX TpeboBaHMiA.
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OCTOPOXHO

Hagnucb «MPEAYNPEXAEHUE»
coobuiaer 06 onacHocTu. Ero
0603HavalTCA Npoueaypbl MU
npuembl paboTbl, HeNpaBuibHoe
BbiNoNAHeHue 6o
HecobtogeHMe KOTOPbIX MOXeT
NPUBECTU K CEPbE3HbIM
TPaBMam UM NPeACTaBNATDL
Yrposy Ans }u3Hu. BoinonHeHue
[eiCTBUA, O KOTOPbIX MAET peUb
B npumevyaHuun
«NPEAYNPEXAEHUE»,
AONYCTUMO TOJZIbKO NPU NOZTHOM
NOHMMaHUU U cobnogeHnn Bcex
YKa3aHHbIX Tpe6oBaHUi.
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Tabnuua 1l Mogenu ocumanorpados InfiniiVision 3000T cepum X, WmMpmHa NOAOC NPONYCKAHWUSA, YaCcTOTbl

OMCKpeTM3aLmm

Monoca nponyckaHusa

Yacrora

BUCKpeTusauum (c
yepepoBaHuem, 6e3

100 Mry,

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

200 Mry

5 'ebi6/c,
2,5 'Bb16/C

350 Mry

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

500 Mry,

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

1My,

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

yepenoBaHusa)

2-KaHanbHbIN MSO + 16 MSO-X 3012T MSO-X 3022T MSO-X 3032T MSO-X 3052T MSO-X 3102T
NOTMYECKMX KaHaoB

4-kaHanbHbI MSO + 16 MSO-X 3014T MSO-X 3024T MSO-X 3034T MSO-X 3054T MSO-X 3104T
NIOTUYECKMX KaHa/0B

2-KaHanbHbIN 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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Ocumnnorpads Keysight InfiniiVision 3000T cepun X MMmetoT caeaytouime
XapaKTEPUCTUKM:

e 100 Mry, 200 MTw, 350 Mlw, 500 Mly v 1 Ty, — nonocbl NPONyCKaHMA.
e 2- 1 4-KaHanbHble moaenu undposoro ocumanorpada c pyHxumen namatm (DSO).

e 2+16-KaHanbHada M 4+16-KaHasbHas MoAeNb ocumManorpada cmellaHHbIX CUTHaN0B
(MSO).

C nomolwbto ocumnnorpada CMeWwaHHbIX CUTHAN0B MOXHO OTNaXKMBaTb CMeLLaHHble
CXEMbl, OHOBPEMEHHO MCMO/b3YA aHANOroBble U TECHO CBA3aHHbIe LMdpPOBble
cUrHanbl. YactoTta anckpeTmnsaumm 16 umdpoBbix KaHanos coctasnaeT 1,25 Bbib/c
npu Yactote nepekntodenma 200 Mru,.

e 8,5-A10MMMOBbIN ceHcopHbI ancnaen WVGA. CeHCOpHbIM AMcnaen nossonaet
YyNpPOCTUTb UCMOAb30BaHWe ocumuanorpada:

e CeHCOpHbIE eCTbl MOXKHO MCMOMb30BaTb Ha BYKBEHHO-LUMPOBOI KNasuaType,
YTOObI BBOAUTL MMEHA GaiiioB, METOK, CETEN, NMPUHTEPOB U T.4., HE MCNO/b3YA

nporpaMmHble KHOMKKM U py4Ky BBOAA O

e MOXHO NPOBECTM NasibLEM MO 3KPaHy, YTobbl HAPUCOBATb NPAMOYTONbHUKM A9
MaclUTabupoBaHMA CUrHAI0B MM HACTPOMKM 3aMyCKOB MO 30HE.

¢ MOXHO KOCHYTbCA CMHErO 3Ha4YKa MeHto Ha BOKOBOW NaHenu, YTobsbl
NPOCMOTPETb MHPOPMALMIO NN OTKPbIT AMASOTOBbIE OKHA A/ YNpaBaeHns
napameTpamun. MoKHO nepeTawmTb 3TU AMas0oroBble OKHa, OTCOEAMHMB UX OT
HOKOBO NaHeNu, Hanpumep A1 04HOBPEMEHHOTO MPOCMOTPA 3HAYEHMI
Kypcopa v usmepeHuii.

e  MOXHO MPOCTO KOCHYTbCA ,£|,pyr017| obnactu 3KpPaHa BMeCTO UCMNOJ/1Ib30BaHNA
KHOMOK HVILLEBOVI naHenn, NPporpamMmmHbIX KHOMOK 1 pyYeK.

e 4 MeraTo4yku NamaT1 NPM YepeaoBaHUmM U 2 MeraToukmn NamaTi Npu OTCYTCTBUM
yepenosaHua MegaZoom IV ans obecneyeHns HamBbICLLIEN CKOPOCTV 0BHOBNEHMA
cUrHana.

e [nAa obecneyeHns BO3MOKHOCTU 6bICT|OOI'O Bbl60pa BCE PYYKN HAXKMMaAKOTCA.

e Tunbl 3anycka: GpoHT, GpoHT nocne GpoHTa, AUTENBHOCTL UMMNY/bCA, LWabAoH,
W, Bpems HapacTaHua/cnaaa, N-Hblih POHT cepmm, KOPOTKMIA MAKET, HACTPOMKa U
yaepwanue, suaeo, NFC v 30Ha.

¢ [lapameTpbl NocAeA0BaTeNbHOTO AeKoAMpoBaHua/3anycka ans: CAN/CAN FD/LIN,
CXPI, FlexRay, I2C/SP|, IZS, Manchester/NRZ, MIL-STD-1553/ARINC 429, SENT,
UART/RS232, USB 1 USB PD. MOXHO 1cnonb3oBaTh Lister 418 npocmoTpa naketos
nocnen0BaTe/lbHOMro AeKOANPOBAHNS.

e OtaenbHas KHonka [FFT] BA® n curHan matemaTmnyeckon dyHKumm BMNO.
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[lBa AONONHUTENbHBIX CUTHANE MaTEMATUUYECKMUX GYHKLMIA: CIOKEHWE, BbIUMTAHKE,
YMHOXeHUe, aeneHne, anddepeHumpoBaHme, MHTerpuposaHme, 6N (amnantyaa),
BN® (dbasa), Ax+B, KBaapaT, KBaApaTHbIM KOPeHb, abCONOTHOE 3HaYeHNe,
norapndm, HaTypasibHbIM 10rapudm, SKCMOHEHTA, IKCMOHEHTa 0cHoBaHMsA 10,
GUNBTP HM3KMX YaCTOT, GUABLTP BbICOKMX YaCTOT, yCPeAHEHHOE 3HauYeHue,
Crna)usaHue, ornbatoLlasn, yBenmieHne, MakCumym, MUHUMYM, MEXAY NUKamm,
yOEPKaHWE MaKCUMYMa, yAepKaHue MUHUMYMA, TPEH U3MepPeHuit, rpadmk
CUHXPOHM3ALMMN SIOTUYECKOMN LWNHBI, rpadmK COCTOAHMUA I0MMYECKOM LWNHbI 1
BOCCTAHOB/IEHME TAKTOBOIO CUrHaa.

MecTononoxKeHmne ONOPHbIX CUTHAN0B (2) ANA CpaBHEHUA C CUTHaNaMn APYTUx
KaHanoB Uan CUTHa1laM MaTeEMaTUYECKNX d)yHKLI,VIVI.

MHOKEeCTBO BCTPOEHHbIX CPEACTB M3IMEPEHMA U OTOBPaXKeHNe CTaTUCTUKK
N3MEpPEHUN.

BCTpOeHHbII 3anycKaemblii C MOMOLLIO IMLEH3MM 1-KaHa/lbHbI reHepaTop
CUTrHaNO0B CAeaytoLmx GOPM: NPOU3BObHOM, CUHYCOMAAAbHOMN, NPAMOYTO/IbHOW,
NMA00BPa3HOM, MMMYNbCHOM, MOCTOAHHOIO TOKa, WYMa, KapAMHaNbHOro CUHYCa,
9KCMNOHEHLMabHOTO HapacTaHMsa, IKCMOHEHLMaAbHOIo Crnaaa, KapaMoTOHMYECKOMN 1
MMMYNbCOB rayccoBont Gopmbl. Mooy IMPOBaHHbIE CUrHaIbI Ha reHepaTope
CUrHaN0B, KPOME CUIHAN0B NPOM3BOIbHOM GOPMbI, MMMY/bCa, NOCTOAHHOMO TOKA M
Wwyma.

Hanunune nopTos USB obnerdaeT npouecc pacneyaTku, COXpaHeHUA 1 obmeHa
OaHHbIMK,

JononHutensHsin moaynb LAN/VGA ona nogkao4YeHus K CeTU U oTobpaskeHna
3KpaHa Ha ApYyromM MOHUTOpe.

JONOAHUTENbHBIK MOAYNb YHUBEPCANbHOW MHTepdencHOM WnHbl (GPIB).

B ocumnnorpacd BCTpoeHa cucTemMa Bbl30Ba ObICTPOM cnpasku. [ Bbi30Ba ObICTPOM
CNPaBKM HAaXXMUTE U yaepKunsaiTe Ntobyto KHOMKyY. MNoapobHbie MHCTPYKLUMKM NO
MNCNONb30BaHMIO ObICTPOWM CNPaBKK CM. B pasaene "[ocTyn K BCTPOEHHOM KpaTKoM
cnpaBke" Ha cTpaHuue 72.

JdononHutenbHble ceeaeHmsa ob ocumnnorpadax InfiniiVision cm. Ha Beb-cante
www.keysight.com/find/scope
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CopeprkaHmne AaHHOro PYKOBOACTBA

B aTOM pyKoBOACTBE ONMChIBaeTCs NpumeHeHne ocumanorpados InfiniiVision 3000T

cepum X.

Mpu pacnakoeke ocumanorpada m
nepBoOM ero NPMMeHeHMU CM.:

Mnaea 1, “Hayano pabotbl,” Ha cTp. 33

Mpu oTo6paskeHUN CUrHANOB U
NONYYEHHbIX AaHHbIX CM.:

[naea 2, “Cpeactsa ynpaBneHua pa3BepTKon,” Ha
ctp. 75

Tnasa 3, “CpepcTsa peryIMpoBKM No BEPTUKAAK,” HA
ctp. 91

lnaBa 4, “CnektpanbHblit aHanus bBMN®,” Ha cTp. 103

[naea 5, “CurHanbl maTemaTuyecknx GyHKUMn,” Ha
ctp. 113

lnaBsa 6, “OnopHble curHanbl,” Ha cTp. 145
[naea 7, “Undposble KaHanbl,” Ha cTp. 149

[nasa 8, “MNocnenosaTenibHOE AeKoANPOBaAHME,” HA
cTp. 167

[naea 9, “Hactpoiika gucnnesn,” Ha cTp. 173

fnasa 10, “MeTku,” Ha cTp. 181

Mpwu HacTpoiiKe 3anycKoB Uu
M3MeHeHUM pexxumos cbopa
JaHHbIX CM.:

Mnasa 11, “3anyckn,” Ha cTp. 187
Mnasa 12, “Pexum 3anycka/ceasb,” Ha cTp. 229

Mnasa 13, “YnpaBneHue c6opom gaHHbIX,” Ha CTp.
239

BbinonHeHwne M3MepeHMl7I n
dHa/In3a aHHbIX:

[naea 14, “Kypcopsbl,” Ha cTp. 261
lnasa 15, “UsmepenHunn,” Ha cTp. 271
[naea 16, “TecT no macke,” Ha cTp. 311

Mnasa 17, “Undposoit BONbTMETP M CHETYMK,” Ha
cTp. 325

[naBa 18, “AHanun3 YacTOTHbIX XapaKTEPUCTUK,” Ha
cTp. 331

Mpu ncnonb30BaHMM BCTPOEHHOTO
reHepaTopa CMrHanos,
AKTUBMPYEMOTO MO NLLEH3UM, CM.:

[naea 19, “leHepatop curHanos,” Ha cTp. 337
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an COXpaHeHNUn, BOCCTaHOBNEHUN
WUAN NevaTu CM.:

Mnaga 20, “CoxpaHeHune/3n. no4ta/sbi3os
(HacTpoiKK, 3KkpaHbl, gaHHble),” Ha cTp. 359

Mnasa 21, “Meyvatb (3KkpaHoB),” Ha cTp. 375

Mpu ncnonb3oBaHMn GyHKLMIM
yTUAnT unu Beb-uHTepodelica
ocumnnorpada cm.:

lnaBa 22, “HacTtpoku ytuaut,” Ha cTp. 381

[naea 23, “Beb-nHtepdeliic,” Ha cTp. 405

[Ona cnpasku cm.:

Fnasa 24, “OnopHblit curHan,” Ha cTp. 419

Mpu Mcnonb3oBaHMK 3aMycKa no
NMUEH3MPOBaHHOM
nocnefoBaTeNbHOM WWHE U
YHKUNIN AeKOAMPOBAHUSA CM.

lnaga 25, “3anyck no CAN/LIN v nocnegosatenibHoe
hekoauposaHue,” Ha cTp. 439

[nasa 26, “3anyck no CXPl u nocneposatenbHoe
AeKkoauposaHue,” Ha cTp. 463

[naea 27, “3anyck no FlexRay n nocnegosartensHoe
hekoaupoBaHue,” Ha cTp. 475

Mnaga 28, “3anyck no 12C/SPI u nocnegosatenbHoe
AekoauposaHue,” Ha cTp. 485

lnasa 29, “3anyck no 12S u nocnepoBatenbHoe
hekoamposaHue,” Ha cTp. 505

rnasa 30, “3anyck no Manchester/NRZ n
nocsepoBaTtenbHoOe AeKogMpoBaHue,” Ha cTp. 517

fnasa 31, “3anyck no MIL-STD-1553/ARINC 429 n
nocsiepoBaTtenbHoe AeKogMpoBaHue,” Ha cTp. 535

lnasa 32, “3anyck no SENT u nocnegoBatenbHoe
hekoamposaHue,” Ha cTp. 553

rnasa 33, “3anyck no UART/RS232 n
nocnegosaTesibHOE AeKoAMpPoBaHue,” Ha cTp. 567

Fnasa 34, “3anyck no USB 2.0 1 nocneposatensHoe
AekoauposaHue,” Ha cTp. 577

lnasa 35, “3anyck no USB PD 1 nocneposatenbHoe
heKkoavposaHue,” Ha cTp. 589
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KpaTkue MHCTPYKLMKU NO nocneaoBaTe/IbHOMY HaXKaTUIO KHOMNOK NaHenu u
nporpamMmmHbIX KHOMNOK

MHCTPYKUMM NO Ha¥KaTuIo NOC/ef0BaTe/IbHOCTEM KHONOK NpuBeaeHbl B COKPALLEHHOM
BMZe. B COKpalLeHHOM BMAE MHCTPYKLMA NO HaxaTuio KHonku [Keyl] KHonKa 1, 3aTem
nporpammHoM KHonku MporpammHas KHonKa 2 1 KHonku Mporpammuas KHonka 3
BbITNAAUT ceaytowmm obpasom.

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

KHonkamu moryT 6biTb [Key] KHonka Ha anueBoli naHenun uauv NMporpamMmmHan KHOMKa.
MporpammHble KHOMKM — 3TO LECTb KHOMOK, PAaCNONOXEHHbIX CPa3y Nog IKpaHOM
ocumnnorpada.
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A

MpeaenbHoe BXOAHOE HamnpsAMKeHne Ha aHa/IoroBOM
Bxoge / 38

A

He gonyckaiTte cmelleHns kopnyca ocuunnorpada / 39
BxogHot curHan / 39

BoccraHoB/IeHME HAcTPOeK ocuuanorpada no
ymonyaHuio / 39

Mcnonb3oBaHue GpyHKLUMM aBTOMacwTabmuposaHusa / 40
KomneHcauua naccuMBHbIx NpobHUKoB [/ 42

M3yueHne Haxo4ALMXCA Ha NMLEBOI NaHeNn cpeacTs
yrnpasieHusa u pasbemos / 43

HaknaZku ana nuMuesoi naHenn Ha pasHbIx A3blkax / 52

OnucaHune 3n1eMeHTOB yrpaBiaeHNa CEHCOPHbIM
aucnneem / 54
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PrcoBaHMe NpAMOYro/bHUKOB ANS MacluTabupoBaHuMsA
CUIHANOB WM HACTPOMKM 3anycKa a1 30Hbl / 55

*KecTbl MPONCTbIBAHMA, MepPeTackMBaHMA AN U3MEHEeHUA
maciutaba, Nno3nLMOHMPOBAHNA U U3MEHEHUA
cmeuweHuns / 56

Bbibop oTobparkeHns MHPOpPMaALMU UAN DTIEMEHTOB
ynpasneHus Ha 6okosoi naHenn / 58

OTcoeanHeHMe Ananorosbix OKOH 6OKOBOW NaHe M MeToA0M
nepetackusaHma / 59

MepemelleHne AMaNorosbix OKOH Ha 6okosol naHenn / 59

BbIBOP MEHIO [ManoroBbiX OKOH U 3aKPbITUE ANaN0OroBbIX
OKoH / 60

MepeTackmuBaHue Kypcopos / 60

CeHCopHble MporpaMmMHbIe KHOMKM 1 MEHIO Ha
aucnnee / 61

BBOA, MMEH C MOMOLLLbIO AMANOrOBbIX OKOH C
6yKBEHHO-LUMPPOBOI Knasmatypon / 62

M3meHeHMe cMeLLeHMA CUTHANO0B NyTEM MepeTacKkMBaHUA
3HAYKOB OMOPHOM TOUKM 3a3emnieHns / 63

JocTyn K 31emeHTam ynpaBaeHUA N MEHIO C MOMOLLLbIO
3HayKa meHio / 64

Bk/toueHme/BbIKAOYEHWE KAaHAN0B M OTKPbITME AMANO0rOBbIX
OKOH /1A yrpasieHnsa mactabom n cmelleHnem / 66

Bxoga B meHto "Pa3BepTKa" 1M OTKpbITUE AMANOroBOro okHa
AN1A ynpasBaeHus maclutabom 1 3agepkkoin / 66

Bxog, B MEHIO 3aMnycKa, U3MeHeHMe peXkMma 3anycka u
OTKPbITME ANAN0rOBOr0 OKHa A1 YCTAHOBKM YPOBHA
3anycka / 67

Mcnonb3osaHune USB-mbiwn u/mav KnasmaTypbl Ana
yrpaB/ieHnsa CEHCOPHbIM ancrineem / 68

OnucaHue pasbemos 3agHen naHenn / 68
M3yyeHne aucnnes ocumnnorpada / 71

[JocTyn K BCTpOEHHOW KpaTKol cnpaske [/ 72
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2  CpepacTtBa ynpaBieHUa pa3BepPTKOM
PerynupoBKa maclutaba pa3sepTku (Bpema/aenenune) / 77
PerynvpoBKa 3a4epKu1 No ropusoHTann (nonoskenuns) / 77

MpOoKpyTKa U MaclWwTabupoBaHUe OTAENbHbIX UK
OCTaHOB/IEHHbIX AaHHbIX [/ 78

MN3meHeHMe BpeMeHHOro pexknma passeptku ("HopmanbHbiin",
"XY" nan "Kauenne") / 79

BpemeHHoM pexum "XY" / 80

OTobparkeHne BpeMeHHOM Pa3BEPTKU C U3MEHEHHbIM
macwrtabom / 83

MepekntoueHne peskMmMoB rpy6oit/To4HON HaCTPOMKM KHOMKM
macwitaba passeptkn / 84

PasmellgHme TOUKM OTCHETa BpemMeHu (cieBsa, no LeHTpy,
cnpaBsa, nosb3oBaTtenbckoe) / 85

Mounck cobbitnin / 86

Hactpoiika noncka / 86
KonuposaHue napameTtpos novcka / 87

HaBurauma no BpemeHHon passeptke / 87
Hasuraumsa no spemenn / 88
Hasuraums no cobbitmam noucka / 88
Hasurauwmsa no cermeHtam / 89

3  CpeacTBa peryamMpoBKM N0 BEPTMKAAMU

BK/tOYEHME U BbIK/IHOYEHME CUTHANIOB (KaHaNoB nUau
MmaTemaTtuyeckux dyHkumnin) / 92

Hactpoiika macwrtaba no septukann / 93
HacTpoiika nonoxeHusa no septnkann / 93
YKa3saHue cBA3Kn KaHanos / 94

YKasaHue uMmnegaHca Ha Bxoge KaHana / 95

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMAyaTaLmm



YKasaHuWe orpaHuMYeHuns nosocsl nponyckanma / 95

N3meHeHMe TOUHON/rpyboi HaCTPOMKMU PYUKM
macltabuposaHma no septnukann / 96

NHBepTMpoBaHue curHana / 96

HacTpoiika napameTpos npobHMKa aHanorosoro KaHana / 97
YKasaHue eguHUL, U3MepeHus kaHana / 98
YKasaHue KoapdpuumeHTa 3atyxaHua npobHuka / 98
[nsa 3agaHmns BHewHero macwtabuposaHms KaHana / 99
YKasaHue uckaxeHusa npobHuka / 99
Kannbposka npobHuka / 100

4  CnekTpanbHbIi aHanms BN
Mouck nuKoB ¢yHKUMKM BMNO / 107
PekomeHAauUMM No Ucnonb3oBaHUo dyHKumMm BN / 108

EAMHMUbI n3MepeHus GyHKumm bNe / 110

3HauyeHMe NOCTOAHHOM COCTaBAAOLWEN NPU BbIYUCIEHUN
BN / 110

JIOXHble YaCTOTHbIE COCTaBAAIOLME U HANIOKEHNE
cnektpos / 110

MpocaunBaHme cneKkTpaabHbix coctasastowmx / 112

5  CurHanbl MaTemaTU4eCcKnX GyHKLUIA
OTobparkeHne cUrHanoB maTemaTnieckux oyHkumn / 113

HacTtpolika macwTaba n cmeleH1a maTtemaTuyeckom
byHKUMKM /115

EAMHMLbI U3MEPEeHUA CUrHAI0B MaTEMATUHYECKUX
byHKumn / 116

MatemaTunyeckue onepatopbl / 116
CnoxkeHue uav sblumtaHme / 116
YMHOMeHue unun aenedne / 117
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MaTtemaTuyeckue npeobpasosarHua / 118
OnddepeHumposarmne / 119
MuterpuposaHue / 120
Amnautyna BMN®, pasa 6N / 122
KBaapaTHbIi KopeHb / 126
Ax+B / 127
Keagpatr / 128
AbcontoTHoe 3HayeHne / 128
JNorapudm / 129
HaTypanbHbiit norapudm / 129
3kcnoHeHTa / 130
CreneHb ocHoBaHua 10 / 130

MatemaTunyeckme dpunbtpbl / 131
OUNLTP BbICOKUX M HU3KMX YacToT / 132
Monocosoit ¢punbtp / 133
YcpeaHeHHoe 3HayeHne / 133
Crnakmsanne / 134
Ornbatowan / 134

Busyanunsaumsa matematnmdecknx dyHkumii / 134
Ysennuenme / 135
Makcumym/MurHnumym / 135
MonHaa amnantyaa (pasmax amnantyabl) / 136

Yaep>kaHme makcMmasibHOro/MMHUMAIbHOrO
3HaveHuna / 136

OTKNoHeHue nsmepeHusa / 136
MpaduK CUHXPOHM3ALMUU NOTUYECKOM WKHbI / 138
MpaduK cocToAHUA NorMYeckom WwuHbl / 139
lpaduk nocnemosatenbHoro curHana / 140

6 OnopHblie curHanbl

CoxpaHeHue curHana B dain onopHoro curHana / 145

OtobpaskeHune onopHoro curHana / 146
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MN3meHeHMe macluTaba 1 NONOMKEHMA ONOPHbIX curHanos / 147
PerynvMpoBKa MCKaXKeHWUi onopHoro curHana / 148
OtobpaskeHune nHpopmaumm o6 onopHom curHane / 148
CoxpaHeHwne/Bbi30B $paliNnoB ONOPHbIX CUTHANO0B Ha
USB-HakonuTenb u ¢ USB-Hakonutena / 148
7 Uundposble KaHasbl

MoakntoveHme umbpoBbIX NPOBHMUKOB K TeCTUPYEMOMY
ycTporictey / 149

A

Kabenb npobHUKa umbpoBbIX KaHanos / 150
MonyyeHune curHanos no unubposbiMm KaHanam / 153

OTobpaxeHne UMPpPOBbIX KaHaN0B C MOMOLLbIO GYHKLUK
asTomacwraba / 153

NHTepnpeTtauns curHana Ha umbposom aucnnee / 154
N3meHeHMe pa3mepa oTobpaskeHns undposbIx KaHanos / 155
Bk/toueHMe 1 BblKNOYeHMe ogHOoro KaHana / 156

BK/iloueHue v BbiKk/toueHue Bcex LmdpoBbix KaHanos / 156
Bk/toueHue 1 BbiKNtoYeHue rpynn KaHanos / 156

M3meHeHMe normyeckoro nopora umdposbix KaHanos / 156
MN3meHeHMe NonoxKeHns undposoro KaHana / 157
OtobpaskeHune uMdPOBbIX KaHANOB KaK LWKHbl / 158

YeTKoCTb curHana umMdpoBOro KaHana: MMneaaHc 1 3asemneHue
npobHuka / 161

BxogHoi umnegaHc / 162
3asemsnieHune npobHuka / 164
OnTMMasibHble MeToabl u3mepeHuin / 166
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8 TocnepoBatenbHoe AeKoanpoBaHue
Moaynv nocnenosaTtenbHOro Aekoauposanua / 167
Nnctunr (Lister) / 169

Mounck gaHHbIX Lister / 171

9 Hactpoiika aucnnen
Perynuposka apkoctn / 173
YcTaHOBKa M OTMeHa nocnecsevenusa / 175
Oumnctka akpaHa / 176
Bbibop TMna macwtabHol cetkn / 176
PerynvpoBKa ApKOCTU macluTabHon ceTkm [/ 177
HNob6asneHue noacHenmsa / 178

dukcauma nsobparkeHms Ha akpaHe / 180

10 MeTKku
Bk/toYeHMe 1 BblKNoYeHMe oTobparkeHns metok / 181
MpucBoeHMe KaHany 3apaHee onpeaeneHHbix metok / 182
OnpepeneHue HoBol meTkn / 183

3arpy3Ka cnm1cka MeToK U3 cneumanbHO CO34aHHOro TEKCTOBOro
davina / 184

BoccTaHoBNEHWE 3aBOACKMX HAaCTPOEK BUbNMOTEKM
metok / 185
11 3anycku
HacTpoiika ypoBHs 3anycka / 189
MpuHyaUTeNbHbIN 3anyck / 189
3anyck no ¢ppoHTy / 190
3anyck no ¢ppoHTy 3a ppoHToMm / 192
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3anyck no AnuTenbHoCcTM umnynbca / 194

3anyck no wabnoHy / 197

3anyckK no wectHaguatepniHomy wabaoHHOMY 3HaYeHMIO
WwuHel / 200

3anyck no ycnosuio UN /200
3anyck no BpemeHu HapactaHusa/cnaga / 202

3anyc+< no paAMOHaCTOTHOﬁ CBA3N BAMNKHEro AeﬁCTBMﬂ
(NFC) / 203

3anyck no N-Homy ¢poHTy cepumn / 207
3anyck no KopoTkomy nakety / 208
3anyck no HacTponke u yaepskaHuio / 210

3anyck no sugeocurHanam / 212
HacTtpoiika 0buimx 3anyckos no sugeocurHany / 217
3anycK no onpeaeneHHoOM CTpoKe BuaeocurHana / 218
3anycK no scem cuHxpoumnynbcam / 219

3anyck no onpeaeneHHoOMy noayKaapy
BuaeocurHana / 220

3anyck no scem nosykagpam suageocurHana / 221
3anycKk No HeYyeTHbIM AW YeTHbIM nonam / 222

MocnemosatenbHbili 3anyck / 225

3anyck no 3oHam / 226

12 Pexum 3anycka/cBAsb
Bbibop peskunma 3anycka: "AsTo" naum "HopmanbHbit" / 230
Bbibop cBasu Tpurrepos / 232

BK/IloUEHME U BbIK/IOYEHWE NOAABAEHMA LWyMa NPK
3anycke / 233

Bk/toueHue 1 BbikntoueHue BY-3arpaxkaerHuna / 234

HacTpoiika 3agepku 3anycka / 234
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Bxoa BHellHero 3anycka / 236

A

MaKcrMasibHOe HanpsasKeHWe Ha BXOAE BHELUHero Tpurrepa
ocuunnorpada / 236

13 YnpaBneHue c6opom AaHHbIX

PaboTa, ocTaHOBKa M BbIMOJIHEHWE OAMHOYHOTO LMK cbopa
OaHHbIX (ynpasneHue pabotoin) / 239

Obuwue cBegeHUA o guckpetnsaumm / 241
Teopua anckpetmsaummn / 241
HanoxeHwue cnektpos / 241

Monoca nponyckaHuA ocunnnorpada n yactoTa
auckpetnsauuun [/ 242

Bpems HapacTaHua ocumnnorpadpa / 245
Heobxoanman nosnoca nponyckaHus ocumanorpada / 245
O6bem namaTu 1 yacToTa AnckpeTusaummn / 246

Bbibop pesxknma cbopa AaHHbIX [/ 246
Pexkum cbopa gaHHbIx "HopmanbHbin" [/ 247
Pexkum cbopa aaHHbix "Ob6Hapy»keHue nukos" / 248
Peskum cbopa paHHbIX "YcpeaHenme" / 250
Pexkum cbopa aaHHbIX "BbicoKoe paspetweHne" / 253

MapameTp otbopa npob B peanbHOM BpemeHn /[ 254
OT6op Npob B peasbHOM BPpEMEHM M NoJioca NPONyCcKaHusA
ocuunnorpada / 255
C60p AaHHbIX B CErMEHTUPOBaHHY0 namate / 255
HaBurauus mexkay cermeHtammn / 256

MN3mepeHus, CTaTUCTUKA M MOCTOAHHOE NOC/IeCBeYEHME C
MCMNONb30BaHNEM CEerMeHTUPOBaHHOW namatn / 257

Bpems noarotoBku cermeHTMpoBaHHou namatn / 257
CoxpaHeHue gaHHbIX cermeHTUpoBaHHoW namatn / 258

Pexkum auckpetmnsatopa / 258
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14

15

Kypcopbl
BbinosiHeHMe KYpCopHbIX 3mepenuii / 262

Mpumepsbl Kypcopos / 266

N3mepeHua
ABTOMaTUYECKOE BbINOSHEHME M3MepeHuin / 272
M3meHeHue nsmepennin / 274

CsoaHan Tabnunua usmepenuin / 274
O6wuit cHumok / 279

N3mepeHuna HanpsaxkeHus [/ 280
MonHas amnautyoa / 281
Makcumym / 281
MuHumym / 281
YeX / 281
Amnauntyoa / 282
BepxHuit yposeHb / 282
OcHoBaHue / 283
OTKNOHEHME OT YCTaHOB/IEHHOrO 3HavYeHna / 283
OTpuuaTenbHbIi Bbibpoc / 284
CpeaHee 3HayeHne / 285
DCRMS / 285
ACRMS / 286
Kosbpuument / 288

N3mepeHua BpemeHn /[ 288
Mepuog / 289
Yactota / 289
Cyetunk / 290
+ IantenbHoctb / 291
— OantensHocte / 291
OnvntensHoctb cepun [/ 291
KoadduumenT 3anonHeHmna / 291
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CropocTb nepegaum B 6butax / 292
Bpems HapactaHua / 292

Bpems cnaga / 292

Bpems B momeHT ¢ppoHTa / 292
3agepxKa / 293

daza / 294

X Npy¥ MUHUMaNbHOM 3HadeHUn Y / 296
X npu makcumasbHom 3HadeHun Y / 296

M3mepeHua nytem noacyeta / 297
CUeTumK NooXKMTENbHbIX MMnyabcos / 297
CueTumk oTpuLATENbHbIX UMNYAbcoB / 297
Cuetunk nepeaHero ¢poHta / 298
CueTumk 3aaHero ¢ppoHTa / 298

N3mepeHuna cmelnanHoro Tuna / 298
Mnowaab / 298
CKOpPOCTb HapacTaHWA BbIXOAHOTO Hanpsa»eHua / 299

N3mepeHus, BbinonHaemble ¢ BMN® / 299
MouHocTb B KaHane / 300
3aHnmaemas nonoca yactor / 300

KoadpuumMeHT MOLHOCTN MO coceaHeMy KaHany
(KMCK) / 300

Ob6uwue rapmoHmnYeckne uckaxenma (OrM1) / 301
Moporu usmepenuii / 302
OKHoO n3mepeHnin / 304
CraTucTuKa no nsmepenuio / 304

MposepKa npeaena nsmepenus / 307

16 Tect no macke
CospgaHue macku "3onotoro" curHana (Astomacka) / 311

MapameTpbl HAaCTPOMKM TecTa no macke / 313
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Cratmuctuka no macke / 316
N3meHeHue daina macku BpyuHyto / 317

CospaHue daina mackn / 321
Kak nposoanTtca TecTupoBaHue no macke? / 323

17 UndpoBoii BONBTMETP U CHETUMK
LUndposoit Bonbtmetp / 326

Cyetunk / 327

18 AHaAM3 YACTOTHbLIX XapaKTePUCTUK
BbinonHeHue nogkaoveHnii / 331
Hactpoiika u 3anyck aHanusa / 332

MpocmoTp 1 coxpaHeHue pesynbTaTos aHanmsa / 334

19 TleHepaTop cUrHanos

Bbibop TMNa reHepupyembiX CUTHAN0B U HAaCTPOIKa
napametpos / 337

PenaktupoBaHue NPOM3BO/bHbIX CUrHanos / 342
Co3paaHume HOBbIX MPOM3BOJIbHbIX cUrHanos / 343

PefaKTMpOBaHMeE CYLLECTBYIOLLMX MPOU3BO/bHbIX
curHanos / 344

CoxpaHeHwue APYrMxX CUTHaN0B B MPOU3BO/bHbIN
curHan / 349

BbIBOA, CUHXPOHU3MPYIOLLMX MMMYAbCOB reHepatopa / 350
OnpeaeneHue pacyeTHoOM Harpysku Ha Bbixoge / 350

Mcnonb3oBaHMe I0rMYECKUX NpeaycTaHOBOK reHepaTtopa
curHanos / 351

[ob6asneHue wyma B BbIBOA reHepaTopa curHana / 352

[obaBneHne MOAYNALMK K BbIXOAHOMY CUTHANY
reHepaTtopa / 352
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HacTpoitka amnautyaHoi moaynaumm (AM) / 353
HacTtpoiika yactotHoi moaynaumm (FM) / 355
HacTpoiika maHunynaumm casurom Yactotbl (FSK) / 356

BoccTaHOB/IEHME HACTPOEK reHepaTopa CMrHaioB Mno
ymonyaHuio / 357

20 CoxpaHeHue/3n. nouta/Bbi30B (HACTPOMKK, IKPaHbI, AaHHbIE)

CoxpaHeHue HacTpoek, M306paxeHnin aucniesa nnm
AaHHbIX / 360

CoxpaHeHue ¢palinos HacTpoiiku / 362

CoxpaHeHue dalinos n3obparkeHnin 8 popmate BMP nnm
PNG / 362

CoxpaHeHue daiinos gaHHbix B dopmate CSV, ASCII XY nan
BIN / 363

Ynpasnenue gnuHoit / 365
CoxpaHeHue ¢painnos gaHHbIx JinctuuHra (Lister) / 366

CoxpaHeHue $paioB ONOPHbIX CUrHa/I0B Ha
USB-Hakonutens / 367

CoxpaHeHue mackn / 367

CoxpaHeHwue Npou3BOAbHbIX CUrHanos / 368
HaBurauua no mectam coxpaHeHus / 368
Beog umeHn daina / 368

OTnpaBKa HaCTpPoeK, M300parKeHUn aKpaHa AN AAHHbIX NO
3/1eKTPOHHOM noyte / 369

BoccraHoBeHUe GaitioB HaCTPOMKM, MaCKM MK
AaHHbIX / 370

BoccraHoBneHue daiios HacTponkn / 371
BocctaHosneHue dainos macku / 371

BoccTtaHoBeHMe $aitioB ONOPHbIX CUTHAMIOB C
USB-Hakonutena / 372

BoccraHoBIE€HME MPOM3BO/IbHbIX CUrHanos / 372

BoccTaHoB/IEHME HAcTPOEK Mo ymonyaHuwo / 373
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BbinonHeHue 6e3onacHoM ounctkm / 373

21 MeyaTb (3KpaHOB)
MeuyaTb 3KpaHa ocumanorpadpa / 375
HacTpoitka nogknoyeHua ceteBoro npuHtepa / 377
YcTaHOBKa 3Ha4YeHuin napameTtpos neyatn / 378

YcTaHOBKa 3HadyeHusa napametpa "Manutpa" / 379

22 HacTponku ytuaut
Hactpoiiku nntepdelica seoga/sbisoga / 381

HacTtpoitka nogkatoyeHusa ocumnnorpada k cetn LAN / 382
YcTaHoBKa coegmnHeHus ¢ cetbto LAN / 383
ABTOHOMHOE (Npsamoe) nogxatoveHne K MK / 384

Oucnetyep dpaitnos / 385

HacTtpoiika napametpos ocumnnorpadpa / 387
PacwmpeHme no LeHTPy Wau No HUKHemy yposHio / 387
OTKAIOYeHUE/BKAOYEeHME NPo3padHbIX ¢oHoB / 388
3arpysKka 6MbAMOTEKN METOK No ymondaHuio / 388
HacTpoiika skpaHHOM 3acTaBkn / 388
YcTaHOBKa NapamMeTpoB HacTPoKu asTomacwtaba / 389

HacTtpoiika vacos ocumnnnorpacda / 390

HacTpoiKa MCTOYHUKA ana pasbema TRIG OUT Ha 3aaHen
naHenan / 391

Bk/toueHue perncTpaumn yaaneHHbix komadga, / 392
HacTpoitka napameTpos ycuneHHow 6esonacHoctn / 393

BbinonHeHue obenyskmsanma / 397
Monb3osaTtenbcKkasa Kanmbposka / 398
BbinosHeHWe camonpoBsepKku obopyaosanma / 400
BbinosiHeHMe camonpoBepku anueson naHenn, / 401
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OTobpakeHune cBegeHnin 06 ocumnnorpade / 401

OTobparkeHne COCTOAHMUA NONb30BATE/IbCKOMN
Kanubposku / 401

Yxog, 3a ocumnnorpadom / 401

MpoBepKa rapaHTUIMHOrO cTaTyca U cTaTyca
nocnerapaHTuinHoro obcnyxusaHua / 402

KoHTaKTHble cBegeHua Keysight / 402
Bosspar yctpoiictea / 402

HacTtpoiika KHonku "[Quick Action] BbicTpoe geiicteue" / 403

23  Beb-uHTepodelic
Hoctyn K Beb-nHTepdeicy / 406

YnpasneHue npnbopom yepes 6paysep / 407

JVCcTaHUMOHHaA nueBan NnaHesnb Ha OCHOBe
6paysepa / 408
YnaneHHoe nporpammupoBaHue yepes bpaysep / 409

YaaneHHoe nporpammmpoBaHmne ¢ NpMMeHeHeM nakera
Keysight 10 Libraries / 410

Coxp/Bbizos / 411
CoxpaHeHue ¢palinos c nomoulbto Beb-uHTepdeiica / 411
BocctaHoBneHue daitios yepes Beb-uHTepdenc / 412

MonyyeHune nsobpaxkenma / 414
PyHKUMM naeHTUOMKaumn [/ 414
CpepacrtBa usmeperua / 415

YcraHoBKa napons / 416

24 OnopHbIN CUTHAN
TexHuueckme xapaktepuctnkn / 419

KaTeropua nsmepenuns / 419
KaTeropua nsmepeHus ocumnnorpada / 419
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OnpeaeneHua Kateropum nsmepenmsa / 420
MakcumanbHoe BXxogHoe HanpsskeHue [/ 421

A

MpeaenbHoe BXOAHOE HanpsaXeHUe Ha aHa/IoroBOM
Bxoge / 421

A

MpenenbHoe Hanps»eHne Ha BXode LMppoBoro
KaHana / 421

BHewHwue ycnosma / 421
MpobHuKKN 1 NnpucrnocobneHunsa [/ 422

3arpysKa AMLeH3unii U NPocMoTp MHpopMaLmm o
nvueHsusax / 423
[ocTynHble AnueH3npoBaHHbie moaynu [/ 423
Opyrve goctynHble moaynu / 426
MopaepHusaums ocumnnorpada 4o yposHa MSO / 426

O6HoBneHus ans MO n mukponporpamm / 426

dopmat ABOMYHbIX AaHHbIX (.bin) / 427
JBonyHble gaHHble B MATLAB / 428
dopmar 3aronosKa asonyHoro daina / 428
Mprmep NPOrpammbl A1S YTEHUA ABOUYHbLIX AaHHbIX / 431
Mpumepsbl ABOMYHbIX dainos / 431
darinbl CSV n ASCI XY / 434
Crpyktypa ¢ainos CSV n ASCII XY / 435

MWHMManbHOE 1 MaKCHMaibHOe 3HaveHuA B dpaitnax
Csv / 435

OduunanbHoe ysegomneHne / 436

MapK1poBKa NpoayKTa 1 HopmaTueHas nHdopmauma / 436

25  3anyck no CAN/LIN n nocnegoBaTtenbHOe AeKOAMPOBaHNE

Hactpoiika curHanos CAN/CAN FD / 439
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3arpysKa 1 NpocMoTp CMMBOAUYECKUX AaHHbIXx CAN / 443

3anycK no AaHHbIM nocneaosaTesibHon WwnHbl CAN/CAN
FD / 444

MocneposaTenbHoe aekoamnposaHme CAN/CAN FD / 446
NHTepnpetauns aekoamposaHus CAN/CAN FD / 448
Cymmupytoulee yctporicteo CAN / 449
NuTepnpetauma aaHHbix CAN nuctmHra / 451
Mouck gaHHbix CAN B Tabauue anctmurra / 452

Hactpoitka gns curHanos LIN / 453
3arpysKa v oTobpakeHme CMMBOINYECKUX gaHHbix LIN / 455
3anyck no LIN / 455

MocneposaTenbHoe AekoauposaHue LIN / 458
NHTepnpeTaumns aaHHbIX AekoauposaHuma LIN / 459
NHTepnpetauma aaHHbIX LIN auctmura / 460
Mouck gaHHbIxX LIN B Tabanue auctndra / 461

26  3anyck no CXPl n nocnepoBatenbHoOe AeKoaMpoBaHMe
Hactpoitka curHanos CXPl / 463

3anyck no CXPl / 465

MocnenosaTenbHoe AekoauposaHue CXPl / 468
NHTepnpeTauns aekoamposanus CXPl / 470
NHTepnpetaums gaHHbix CXPI luctuura (Lister) / 472

27  3anyck no FlexRay 1 nocneaoBatenbHoe AeKOANPOBaHME

HacTtpoiika curHanos FlexRay / 475

3anyck no FlexRay / 477
3anyck no naketam FlexRay / 477
3anyck no ownbkam FlexRay / 478
3anyck no cobbituam FlexRay / 479
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28

MocnenosaTenbHoe gekoanpoBaHue FlexRay / 480
MHTepnpeTauma aekoamposaHus FlexRay / 481
Cymmumpytoulee yctpoiicteo FlexRay / 481
MHTepnpeTtauusa gaHHbIX FlexRay B Lister / 482
Mouck aaHHbIx FlexRay B Lister / 483

28 3anyck no 12C/SP1 n nocnenosaTtesibHOE AeKOAMPOBaHME
Hactpoitka ans curHanos 12C / 485

3anyck no 12C / 486

MocneposaTesnbHoe AekoamnposaHme 12C / 491
NHTepnpeTaumna AaHHbIX AekoanposaHua 12C / 492
MHTepnpetaumsa gaHHbix 12C anctndra / 493
Mouck gaHHbIx 12C B Tabnuue nnctuura / 494

HacTtpoitka curHanos SPI / 495
3anyck no SPI / 499

MocnenosaTenbHoOe AekoauposaHue SPI / 501
MHTepnpeTaumns aaHHbIX AekoanposaHua SPI / 502
NHTepnpeTaums aaHHbIX SPl anctmHara / 503
Mouck gaHHbIX SPI B Tabauue anctmdra / 503

29 3anyck no I12S n nocnepoBaTtenbHoOe AEKOAMPOBAHME
Hactpoiika gns curHanos 12S / 505

3anyck 12S / 509

MocnenosaTenbHOe AeKkoamMposBaHue 12S / 511
MHTepnpeTaumns AaHHbIX AekoanposaHua 12S / 513
NHTepnpetauma aaHHbIX 12S Lister / 514
Mounck gaHHbIX 12S B Tabauue Lister / 514

30 3anyck no Manchester/NRZ 1 nocnegosaTenibHOe AeKoAMpPOBaHMeE

Hactpoitka gns curHanos «Manchester» / 517
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3anyck no koay «Manchester» / 521

[ekoamposaHue npotokona Manchester / 523

MHTepnpeTauma 4aHHbIX 4EKOAMPOBAHNA NPOTOKO/A
Manchester / 524

MHTepnpeTaumsa gaHHbIx Manchester B JIuctuHre
(Lister) / 525

HacTtpoitka ana curHanos NRZ / 526
3anyck no NRZ / 529

[ekoamposaHue npotokona NRZ / 531
NHTepnpeTaumns AaHHbIX gekoanposanma NRZ / 532
NHuTepnpeTauma aaHHbIX NRZ JiuctuHra / 533

31  3anyck no MIL-STD-1553/ARINC 429 v nocnenosaTesibHOE AeKOANPOBaHME
Hactpoika curHanos MIL-STD-1553 / 536
3anyck MIL-STD -1553 / 537

CepwuitHoe aekoamposaHue MIL-STD-1553 / 538
NHTepnpeTauns aekoamposaHus MIL-STD-1553 / 539
NHTepnpetaums gaHHbix MIL-STD-1553 B Lister / 541
Mouck gaHHbIX MIL-STD-1553 8 Lister / 542

Hactpoiika curHanos ARINC 429 / 543
3anyck no ARINC 429 / 545

CepuitHoe aekoampoBaHue ARINC 429 / 546
MHTepnpetauma aekoamposaHusa ARINC 429 / 548
Cymmupytoulee yctpoiictso ARINC 429 / 549
MHTepnpetaumsa gaHHbIx ARINC 429 B Lister / 550
Mouck gaHHbIx ARINC 429 B Lister / 551

32 3anyck no SENT n nocneposatenbHoe gekogmposaHue

HacTtpoiika curHanos SENT / 553
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3anyck no curHany SENT / 558

MocnenosaTenbHoe AekoanposaHue SENT / 561
NHTepnpeTauns aekoamposaHus SENT / 562
NHTepnpetaums aaHHbix SENT anctudra / 564
Mouck gaHHbIX SENT B iuctuHre / 566

33 3anyck no UART/RS232 n nocnegosatenbHoe AeKkoamposBaHue
Hactpoiika curHanos UART/RS232 / 567
3anyck no UART/RS232 / 569

CepwuitHoe aekoauposaHue UART/RS232 / 571

NHTepnpeTaumna AaHHbIX AeKoANPOBaHUA
UART/RS232 / 573

Cymmupytouiee ycrporctso UART/RS232 / 574
Nutepnpetauna aaHHbix UART/RS232 B auctunre / 575
Mowuck gaHHbix UART/RS232 B Tabnauue nanctudra / 575

34  3anyck no USB 2.0 n nocneposatenbHoe AeKogmMpoBaHue
HacTtpoiika curHanos USB 2.0 / 577

3anyck noUSB 2.0 / 579

CepwuitHoe gekoampoBaHue USB 2.0 / 581
MHTepnpeTauma aekoamposaHusa USB 2.0 / 583
MHTepnpetaums aaHHbIx USB 2.0 B iuctuHre / 585
Mouck paHHbIX USB 2.0 B anctnuHre / 586

35 3anyck no USB PD u nocneposatensHoe gekoanposaHue
HacTtpoitka curHanos USB PD / 589

3anyck no USBPD / 590

MocneposaTenbHoe gekoanposaHue USB PD / 592
MHTepnpeTauma gekogmposaHus USB PD / 594
NuTepnpetaumna aaHHbIXx USB PD auctmuHra / 595
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

1 Havano paboTbl

MpoBepKa cogepKMmoro ynakosku / 33

HaknoH ocuunnorpada ana ygobHoro npocmotpa / 36

BkntoueHue ocumnnorpada / 37

MoakntoyeHue npobHMKoB K ocumnnorpady / 38

BxogHo# curHan / 39

BoccTaHoB/IEHUE HACTpoeK ocuuanorpada no ymondanuio / 39

Mcnonb3osaHue dyHKLMKM aBTOMacwTabuposaHus / 40

KomneHcauma naccueHbIX NpobHuKos / 42

M3yyeHne HaxoaALWMXCA Ha IMLEBOI NaHeNn CPeacTs ynpasieHna u pasbemos / 43

OnucaHue snemeHTOB YNpaB/AeHUA CEHCOPHbIM AMCNaeeM / 54

OnucaHue pasbemos 3agHel naHenn / 68

M3yyeHue aucnnesa ocumnnorpada / 71

[JocTyn K BCTPOEHHOM KpaTKoM cnpaske / 72

B 3TOM rnaBe onmcbIBAOTCA AEMCTBUA, NPeANpPUHMMAeMble NPK MEPBOM UCMOb30BaHUM
ocunnnorpada.

MpoBepKa COAEPHKMMOro ynakoBKM

KEYSIGHT

TECHNOLOGIES

MpoBepKa TPaHCMOPTUPOBOYHOTO KOHTEMHEPA Ha HanuMe NOBPEXAeHN.

MpY HaAMYMM BUAMMbIX NOBPEXKAEHWNN TPAHCMOPTUPOBOYHOTO KOHTEMHepa
COXPaHUTE ero UM amopTU3MPYIOLLMI MaTepMan 40 KOHLLA MPOBEPKM COAEPHKUMOTO
Ha KOMMIEKTHOCTb, @ TaKXKe MEXaHUYEeCKOM W 3N1EKTPUYECKOM NPOBEPKM CAMOTO
ocuunnorpada.
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Hauano paboTbl

e YbeamTech B NONYYEHUN NEPEUNCAEHHDIX Aa1€€ HAUMEHOBAHMI U APYIUX
OOMNONHWUTENbHO 3aKa3aHHbIX NPUCNocobaeHui.

Ocumnnorpad InfiniiVision 3000T cepum X.
Kabesnb NUTaHUA (XapaKTepUCTUKKM Kabens 3aB1CAT OT CTPaHbl MPOM3BOACTBA).
MpobHuKK ocunnnorpada:

ABa NPOBHMKA ANA [BYXKAHANbHOW MOAENN;

yeTblpe NPobHMKa AN8 YeTbipexKkaHaIbHON MoAeNn.

KomnnekT undposbix NpobHMKOB (ToNbKo Ans moaenen MSO).
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Hauano pabotel 1

AV KEYSIGHT  ifaiision DS0-X 39547 et o 1550 W5t EZ) 001

MpobHuKkK
N2843A
(2 vnn 4 wr)

Kabenb nutanus
(xapakTepucTukm

e N W\

(Tonbko ans Mmogeneit MSO)

Cm. Takke  * "MpobHUKKM 1 npucnocobnenns” Ha cTpaHuue 422
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1  Havano pabotbl

YcTaHoBKa gononHmTtensHoro moayna LAN/VGA nan GPIB

Ecnu Heobxoammo ycTaHoBUTb Moaynb DSOXLAN LAN/VGA nan moaynb DSOXGPIB GPIB,
TO €ro YCTaHOBKY C/eflyeT BbINO/HWUTL Nepes BKAYEeHMEM NUTaHUs ocuuanorpada.

1 EC/IM HYXXHO M3B/1€Yb OZIMH MOAY/Ib M YCTAaHOBMTL Ha €ro MecTo [IPYroi, To caasuTe
MPYKUHHbIE KOMMEHCATOPbI MEPBOTO MOY/IA M aKKYPaTHO U3BIEKUTE €ro U3 OTCeKa
O/ MOAYANA.

2 YT10bbl YCTAHOBWTb MOY/b, BABMHETE €r0 40 YNopa B OTCEK A9 MOAyAA Ha 3a4Hei
naHenu npmubopa.

MpYKMHHbIE KOMMNEHCATOPbl MOAY/A 3aLLEKHYTCA, 3adUKCMPOBAB ero 8 OTCEKe.

LAN/VGA Module

©

DEVICE O=F HosT

— |0

TRIG OUT  EXT TRIG IN

e
@ R Module Slot
- [N

T 1
T T
C T GPIB Module
AN | € )] —
WARNING: MAINTAIN L 1
GROUND TO AVOID € 1

—_]
~100-120V, 50/60/400Hz ')
~ 100200V, 50/60Hz

10 et A
\L@f'

Moaynb LAN/VGA unn GPIB cnegyeT ycTaHOBUTb Nepes, BKAOYEHNEM NUTaHUA
ocumnnorpada.

HaknoH ocumnnorpada ana ynobHoro npocMmoTpa

Moa nepeaHWMM CTOMKammM ocumanorpada MMeroTca CKAaaHble HOXKM, KOTOPble MOXHO
BbIABMHYTb, YUTOObI HAKNOHMTL ocumanorpad.
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Hauano pabotel 1

Flip-Out Tabs

Bk/toyeHue ocumnnorpada

TpeboBaHMA K
3/1EKTPONUTAHMUIO

TpeboBaHMA K
cucTemam
BEHTUAALMUM

TpeboBaHWA OTHOCUTENbHO HAMPAMKEHWA B CETW, YACTOTbl U 371IEKTPONUTAHMA:

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

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

e 100 BT — maKc.

30HbI BMYCKa W BbiMyCKa BO3/lyxa HE A0/KHbI ObITb 3aropoxeHsbl. s obecneveHus

HaZ/1eXKalllero oxaaxaeHusa NPUTOK BO3yxa He Jo/KeH BbiTb orpaHuyeH. O6asatesibHO
cneapTe 3a Tem, YTobbl 30HbI BMYCKa M BbIMyCKa BO3/yXa He Dbl 3aTOPOXKEHDI.

Mopa AeficTBMEM BEHTUAATOPA BO3/yX BCACbIBAETCA Yepes OTBEPCTUS Ha JIEBOM U
HWXHeR NaHenn ocumanorpada 1 BbIBOAUTCA Yepes OTBEPCTUA Ha 3aHel naHenu
ocunnnorpada.

Ecnu ocumnnorpad ycTaHOBNEH Ha CTONE, HEOOX0AMMO 0becneynTb
50-MnNAMMeTPOoBbIe 3a30pbl N0 Hokam ycTpoicTBa 1 100 MUAMMETPOBbIE 3a30Pbl Hag,
M 33 YCTPOMCTBOM ANA HAZNEeXKaLlLen BEHTUNALNN.
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1  Havano pabotbl

BkatoueHne 1 TloaxatounTe Kabenb NUTaHWA K NOPTY Ha 3a4Hen naHenn ocuunnorpada, 3atem
ocumnnorpada NOAKNOUMTE €ro K NOAXOAALLEMY UCTOYHMKY HAMPAKEHUA NEPEMEHHOTO TOKa.
MponoxnTe Kabenb NUTaHUA TakMm 06Pa3oMm, UTOBbI UCKIOUUTL 3allemneHme
Kabena HoXKamu ocumnnorpada.

2 Ocuwmnnorpad aBTOMATUYECKM HACTPAWBAET BXOLHOE HanpsAXKeHWe OT CETH B
amanasoHe ot 100 ao 240 B nepemeHHOro ToKa. [peaocTaBneHHbIM CETEBOM WHYP
COOTBETCTBYET TPEOOBAHUAM CTPAHbI-M3rOTOBUTENA.

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

3 Ha)kmuTe BbIKAOYaTENb NMUTAHUA.

BbIKAtouaTeNb MUTAHUA HAXOAMTCA B IEBOM HUMKHEM YTy INLEBOM NaHeW YCTPOMCTBa.
Ocumnnorpad BbINOAHWUT NpoLedypy CaMoaMarHOCTUKM U Yepes HECKObKO CeKYH[,
OyaeT rotos K pabote.

[oakatoYeHmne NPobHUKOB K ocumnnorpady

1 MoakntoumnTe NPobHMK K pasbemy KaHana BNC ocumnnorpada.

2 TIOAKMOYNTE BbIABMMKHOM HAKOHEUHMUK MPOBHMKA K HYSKHOM TOYKe Lenm nnm
TecTupyemoro yctponctea. ObasaTesibHO NoAKAoYmTe Kabenb 3a3emneHmns
NPOBHMUKA K TOUKE 3a3eMIeHUA Lienu.

A MpenenbHoe BXOAHOE HAaNPAXKEHME HA aHA/I0rOBOM BXOAE
135 B (cpeaHeKkBagpaTUYHOE 3HAYEHUE)

50 Om Ha Bxoge: cpegHeKkBagpaTuyeckux B - 3awmTa Ha BxoAe, YCTaHOBNEHHanA
ons pexkmuma 50 Om. Mpu 06HapYKEHUM HaNPAXKEHWUS, NPEBbIWAOLWEro

5 cpegHeKBaapaTnyeckux B, KaHan c Harpyskoi B 50 Om bygeT oTKntodeH. OgHaKko
B 33aBMCMMOCTM OT BPEMEHHOMW KOHCTaHTbl CUrHA1a BO3MOMKHbI NOBPEXAEHNA Ha
BXOZax. 3allMTa Ha BXoae A pexmma 50 Om paboTaerT, To/IbKO Koraa Ha
ocunnnorpad nogaertcs NUTaHue.
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Hauano pabotel 1

Mpu M3mepeHnii HanpaskeHuit cebiwe 30 B cnonb3syiiTe NpobHUK ¢ Aenutenem
10:1.

A He aonyckaite cmelleHua Kopnyca ocuuanorpada

HapylweHue 3a3emieHnaA U cMmelleHre Kopryca ocumanorpada MoryT npuMBecTy K
HETOYHbIM U3MEPEHUAM, 3 TaKXKe NnoBpexaeHuto obopyaosaHua. Kabenb
3a3emneHunsA NPobHMKa caeayeT 3aMKHYTb Ha Kopnyc ocumanorpada v NoaKAYUTb
K MPOBOAY 3a3eMJ/IEHUA CM0BOIO Kabens. Ecnn HyXKHO BbINOSHUTL U3MEPEHUE
MeXIy OBYMA TOUKAMM, HAaXOOALLMMUCA MOL, HANPAXKEHNeEM, cneayet
ncnonb3oBatbh AnddepeHumanbHbii NPOOHUK C 4OCTaTOUYHbIM AUHAMUYECKUM
AnanasoHoM.

OCTOPOXHO He cnepyet npeHe6peraTb obecneyeHnem 3aWUTbl NyTEM 3a3emieHUA
ocu.unnorpacba. 3asemneHue ocu,unnorpacba ocyulecTsnfaeTca nocpeacrsom

Kabens nutaHua. HapylieHve 3a3eMneHUA NOBbLILWAET PUCK NOPaXKeHUA
3NIEKTPOTOKOM.

BxogHoOWM curHan

MepBblA BXOAHOW CUrHAN ocuuanorpada — 3To cUrHan Ha pasbeme Demo 2, Probe
Comp. ITOT CMrHaN UCNOb3YeTCA A8 KOMMNEHCAUMM NPOBHMKOB.

1 TMoaxnounte NPobHUK KaHana 1 ocumnnorpada K KoHTakTy Demo 2 (Probe Comp) Ha
QNLEBOM NaHenu.

2 TloaKknounTe Kabenb AaHHOTO NPOBHUKA K KOHTAKTY 3a3emMeHus (pAaom C
KoHTakTom Demo 2).

BoccTaHOB/IEHME HACTPOEK ocuuanorpada no ymondaHuio

BoccTaHoB/IeHWe HacTpoek ocuunaorpada no yMondaHmo

1 HaxmuTe kKHoMKy [Default Setup] Hactp.no ymonuanuio.
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1  Havano pabotbl

Ha»aTue 3Toi KHOMKKM BOCCTaHaBAMBAET HAaCTPOMKM ocumMAnorpada no ymonyaHmo. 3To
npusoanT ocumnnorpad B ussectHoe pabouee coctonHue. Janee nepeymcieHbl
OCHOBHbIE CTaHAAPTHbIE NapamMeTpbl.

Tabnuua 2 KoHdwurypauma no ymonyaHuio

PasBepTKa HopmasnbHbIi pexnm, macwTtab 100 mKc/aen, 3agepskka 0 c,
CUHXPOHU3UPYIOLWMI CUTHAA B LLEHTPE 3KpaHa.

OTKNOHEHUE KaHan 1 BkntoyeH, macwTab 5 B/oen, cBA3b Mo NOCTOAHHOMY TOKY,
(ananorosbi nonoxeHue 0 B, umnegaHc 1 MOm.

curHan)

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

KaHan 1, ceA3b NO NOCTOAHHOMY TOKY, YK/JIOH nepegHero ¢ppoHTa, Bpems
3a4epkm 40 He.

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

Mpouee HopmabHbI pexnm cbopa gaHHbIX, KHonKa [Run/Stop] Myck/cTon 8
nonoxeHuun "Myck", Kypcopbl U U3MEPUTENIU OTK/THOUEHDI.

MeTKun Bce nosib30BaTe/IbCKME METKM, CO3AaHHble B 6UBAMOTEKE METOK,
COXpaHATCA (He yAanaoTca), HO BCEM METKaM KaHanos 6yayT
BO3BpalLEeHbl UCXOAHbIE MMeHa.

B MeH!I0 CoXpaHeHMs/BOCCTaHOBAEHNA MMEIOTCA NapaMeTpbl MOJIHOTO BOCCTAHOBIEHNA
3aBO/ICKMX HAcTpoeK (cm. pasaen "BoccTaHOBNEHME HACTPOEK Mo YMoNYaHMo" Ha
cTpaHuue 373) Uan BbINoNHEHUS 6e30MacHOM 0YNCTKM (CM. pasaen "BbinonHeHne
6e3onacHoM o4nCTKKN" Ha cTpaHuue 373).

Mcnonb3oBaHue GyHKLMM aBTOMACLITabnpoBaHMS

Y106bl aBTOMATUYECKM HAaCTPOUTD Hausydllee OTOBPaXKEHNE BXOAHbIX CUrHAMIOB Ha
aKpaHe ocumanorpada, Mcnonb3yinte KHomKy [Auto Scale] ABTomacwTab.

1 HaxmuTe KHOMKy [Auto Scale] ABTomacwTab.

Ha skpaHe ocumnnorpada 4oKeH 0TobpasnUTbCs NOA0OHbIN NpeacTaBaeHHOMY
HMXEe CUrHa.
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Hauano pabotel 1

Erictp. otnagka

2 [1ns Bo3BpaTa K Npeablaylim HacTpokam ocumanorpada HaxkmmTe KHOMKY
OTMeHUTb ABTOMAcCLUTAb.

3 [1ns BKAtOYEHMA "BbICTPOM OTNaAKM" aBTOMACWITabUMPOBAHNA, U3MEHEHUA
aBTOMacWTabupyembix KaHaN0B UM COXPaHEHNA pexMMa cbopa AaHHbIX B Npouecce
aBToMacwTabnpoBaHWa HaxkMKTe KHOMKY BbicTpas otnagKa, KaHanbl nan Pexxum
cbopa.

Te ke KHOMKM oTobpaskatoTca n B meHto "HacTpolika asTomacwTtaba". Cm. "YcTaHoBKa
napameTpoB HACTPOMKM aBToMacLwTaba" Ha cTpaHmue 389.

Ecnu curHan otobparkaeTca, HO 3TO He TOT NMPAMOYFO/bHbIN CUTHAA, KOTOPbIM MOKa3aH
BblIlLE, TO NPOBeAMTE NpoLeaypy, HasbiBaemyto "KomneHcaums naccuMBHbIX
npobHMKoB" Ha cTpaHuLe 42.

Ecnu curHan He oTobparkaeTca, To ybeanTech, YTO NPOBHMK HAZEHKHO NOAKIOYEH K
BXoAHOMY pasbemy BNC Ha nvnueBol naHenu n pasbemy Demo 2 (Probe Comp) cnesa.

MpuHumn  Mpu aBToMaclITabMpPOBaHWM aHANM3NPYIOTCA BCE CUTHAbI Ha KaK0M M3 KaHal0B M Ha
OEeNCTBUA  BXOAE BHELIHEro MCTOYHMKA 3amycKa. Peub naeT 1 o umMdpoBbIX KaHanax, ecin TakoBble
aBTOMACWITabUpo  MOAK/OYEHbI.

BaHUA
Mpwu aBTOIV\aCLLITa6VIpOBaHVIVI Y1aB/IMBAKOTCA, BK/IKOYAKOTCA U MaCLLITa6VIp\/FOTCF| BCe

KaHa bl C MOBTOPAIOLMMCA CUTHAIOM YacToTon OT 25 Ty, paboymm LMKIOM,
npessbiwatowmm 0,5%, U MUHMMaNbHOW NoAHOW amnanTyaon 10 mB. Bce KaHasnbl, B
KOTOPbIX He 0BHAPYKMBAOTCA CUTHAJIbI, BbIKAOYAOTCA.
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Hauano paboTbl

[ns BbIbOpa UCTOYHMKA 3aMycKa HanauTe Nepsyto AeNCTBUTENbHYIO GOPMY CUrHaNa,
HauYMHasA C MCTOYHMKA BHELLHEro 3amnycka, 3aTem Nepexo/a OT aHaI0roBOro KaHana ¢
HaMMeHbLLIVMM A0 aHas0roBOro KaHala ¢ HanbobWMM HOMEPOM M (€CIM NOAKMOYEHSI
UMPpoBble NPOOHMKM) 3aKaHUMBaAA LMOPOBLIM KaHaIOM C HaMBONbLIMM HOMEPOM.

Mpu aBTOMacLITabUpoBaHMM 19 3aAEPHKKM YKasbiBaeTcA 3HaveHue O CeKyHA,
HaCTpOitKa BpemeHu/aeneHns (CKoPOCTb Pa3BEPTKM) MO rOPU3OHTAIN 33BUCUT OT
BXOZHOMO CMTHana (0Kos0 2 NepnoaoB oTobpaXKaemoro Ha aKpaHe 3anyueHHoro
CUTHana), a ANA pexxmnma 3anycka ykasbiBaeTca 3HadeHume "OpoHT".

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

42

Kaxablt NnaccuBHbBIA NPOBHUK ocumnnorpada AoKeH ObiTb NOABEPrHYT KOMNEHCALMM
[ON18 COOTBETCTBMA BXOAHbBIM XapaKTePUCTMKaM KaHana ocumanorpada, K KOTopomy OH
NoAKMOYEH. HenpasnabHO BbIMONHEHHAA NpoLeaypa KoMneHcaumm NpobHUKa MOKET
CTaTb NPUYMHOW CepbesHbIX OWMBOK B M3MEPEHUAX.

1 BBOA curHana KomneHcaumm npobHmnka (cm. "BxogHol curHan" Ha cTpaHuue 39).

2 Haxkmute KHonky [Default Setup] HacTpoiika no ymonyaHuio 413 BOCCTaHOBAEHMA
HacTpoek ocumanorpada no ymonyaHuto (cm. "BocctaHoBNEHME HAacTpoeK
ocumnnorpacda no ymonyaHuio" Ha ctpaHuue 39).

3 Haxkmute KHonKy [Auto Scale] ABTomacwTab, YToHbl aBTOMATUYECKM HACTPOUTL
ocuunnorpad Ana cMrHana KomneHcauymm npobHuKa (cm. "McnonbzoBaHne GyHKLUK
aBTOMacwTabupoBaHua" Ha cTpaHuue 40).

4 HaXMUTE KHOMKY KaHana, K KoTopomy noaxatodeH npobHuk ([1], [2] v T.4.).
B meHto «KaHan» HaxkmuTe KHoMKy Mpo6HUK.
6 B meHto "MpobHMK KaHana'" HaxmuTe KHoMKy MpoBepKa NpobHUKa 1 cnenyinte

MHCTPYKUMAM Ha 3KpaHe.

MpKn HEOBXOAMMOCTM UCMONb3YITE HEMETANIMYECKMIA MHCTPYMEHT (Npunaraemblii K
NPOBHMKY), YTODbI HACTPOMTL NOACTPOEYUHbIN KOHAEHCATOP NPO6HMKa Ha
MaKCMMasIbHO NAOCKMI UMMNYAbC.

Ha npobHuKkax N2894A noacTPOEYHbIM KOHAEHCATOP PacrONOKEH Ha pasbeme
npobHunka BNC.
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MonHas komneHcaums
N |
UpeamepHasi KomneHcaums
— V /‘
(" (
HepocTtatouHas kKomneHcaums
_ _

7 TIoAKN0UMUTE NPOBHUKKM KO BCEM OCTa/IbHbIM KaHanam ocumnnorpada (kaHan 2
2-KaHasbHOro ocumanorpada nam KaHanbl 2, 3 n 4 4-kaHanbHOro ocumnnorpada).

8 [loBTOpWTE NpoLeAypYy ANA KaXKA0ro KaHasa.

I/I3yt4eHme HaXo4ALWNXCA Ha J'Il/ILI,eBOVI MnaHean CpeacTB yrnpasaeHMAa n
pa3beMOB

Moga KHonkoU, HaxoAALLENCA Ha NINMLIEBOM NaHeNn, NoapasymeBaeTca Ntobas KHOMKa
(knaBuLwa), KOTOPYHO MOMKHO HaKaTb.

MMpoepamMmHas KHONKA — 3TO 0AHa M3 6 KHOMOK, PACMO/OKEHHbIX HEMOCPeACTBEHHO Noj,
avcnneem. YenoBHble 0603HaYeHnA STUX KHOMOK 0TOBPaXKatoTCs Ha aKpaHe Hagd, HUMM.
B pas/nuHbIX MeH0 ocumanorpada Ux GyHKLMM OTaAMYaI0TCS.

OnucaHune anemeHToB, 0603HaYEHHbIX Ha A@HHOM PUCYHKE C MOMOLLbO U1dp, CM. B
npuseaeHHoM ganee Tabauue.
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5. KHonku curHanos

4. Pyuka BBOAA

3. KHonka [Intensity]
SpkocTb

6. CpeacTea ynpaeneHus 3anyckoM 7. CpeacTsa ynpaBieHus pasBepTkoii 8. KHomnku ynpaeneHus paboToi

9. KHonka [Default Setup]
HacTpoiku no ymMmonyaxuio

10. KHonka [Auto Scale]
ABTOMacLwTab

11. lononHuTenbHble
CpeAcTBa ynpaeneHns
CUrHanom

12. CpeactBa ynpaBneHus
n3MepeHneM

13. KHorku daiinos

2. MporpaMMHble

14. KHOMKN MHCTPYMEHTOB

& 0 80 @
=l

Kokt T @ nmmmm— =
1. BoikntovaTenb / 15. KHonka [Help] CnpaBka
NUTaHUA
16. DnemMeHTbl ynpaBneHus
"Koad. oTknoHeHus"
21. Bbixop reHepatopa  20. Bxogsl 19. OcHosHoi ~ 18. KoHTakTbl Demo 2, 17, Bxoppl aHanoroBbix kaHanos
CUrHanoB uncpoBbIX kaHanos nopT USB Ground v Demo 1
1. BbikntovaTens YT06bI BKAOYUTL MUTAHUE, HAXKMUTE OAMH Pa3; HAXKMUTE eLLe pas, YToObl OTKAUNTD
nuTaHua nutaHue. Cm. "BkntoveHune ocumnnorpada” Ha ctpaHuue 37.
2. MporpammHble ®YHKLMN 3TUX KHOMOK 3aBUCAT OT MeHI0, 0Tobpakaembix Cpasy Hag HUMMU Ha Aucnaee.
KHOMKM
KHonka @ "Hasag/BBepx" BbINONHAET NepemelLeHne B MePapXMm MeHIo
NPOrpaMMHbIX KHOMOK. B BepxHel 4acTu nepapxmm KHomMka "Hasaa/eBepx"
OTK/IIOYaEeT MeHI0. BMecTo HUX Ha aKpaHe oTobparkatoTca cBefeHua 0b ocumnnorpade.
3. KHonka [Intensity] | HakmuTe 3Ty KHONKy, 4TO6bI €e noacBeTUTb. MoaCBETUB ee, NOBEPHUTE PYYKY BBOA3,
AipkocTb 4TOb6bI OTPEryINpPOBaTh APKOCTb OTOOPaXKaeMoro curHana.
CoBcem Kak npu paboTe ¢ aHanorosbiM ocuuanorpadom, ynpasnsasa APKOCTbIO CUrHaNa
MOHO BblAENATb OTAE/IbHbIE €0 AETANMN.
PerynupoBKka ApKocTv LM$POBOro CUrHaNa HEBO3MOMKHa.
MoapobHocTn 06 UCNoNb30BaHUM PerynaTopa APKOCTU 41A NPOCMOTPa AeTasnei
CUrHana cm. B pasaene "PerynvMpoBKa ApkocTn' Ha cTpaHuue 173.
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1

4. Pyuka BBOAA

Pyuka BBOAA MCMO/b3yeTcA A4/1A BbIGOPA 3/1eMEHTOB MEHIO U USMEHEHUA 3HAYEHUI.
dYHKLMA PYYKM BBOAA MEHAETCA B 3aBMCMMOCTM OT BbIBPaHHbIX MEHIO U MPOrPaMMHOIA
KHOMKM.

O6paTtnTe BHMMaHME, YTO, KOrAa C MOMOLLLIO PYHYKM BBOAA MOMHO BbI6GpaTh 3HaYeHue,
3HaK B BUAE M30THYTOMN CTPEJIKM 0 noacee4nsaeTca Hag Heil. Kpome Toro, Korga
CMMBOA PYYKM BBOAA 0 oTo6parkaeTca Ha O4HOM M3 NPOrPaMMHbIX KHOMOK, TaKKe
MOHO BbI6paTh 3HaYEHME C MOMOLLLbIO PY4YKM BBOAA.

YacTo ana ocywiectsneHus Bbibopa 40CTaTOYHO MOBOPOTA Ky4YKM BBOAA. MHOTAA pyyKy
BBOAA MOMKHO HaaTb, 4TO6bI NOATBEPAUTL UM OTMEHUTL BbIBOP. TaKKe HaxaTmem
PYYKM BBOAA C SKpaHa ybUpatoTcA BCM/IbIBAOLWME MEHIO.

5. KHONKn curHanos

KHonKa [Acquire] 3axBaT no3BosseT BbIbpaTh perkMmbl cbopa gaHHbIX "HopmanbHbIiin",
"O6HapyeHune nukos", "YcpeaHeHue" nnum "Bbicokoe paspelueHune” (cm. pasgen
"Bbibop perkunma cbopa AaHHbIX" Ha cTpaHuue 246), a TaKKe UCMoAb30BaTb
CermeHTMPOBaHHYI0 NamaATb (cM. pasgen "Coop AaHHbIX B CErMEHTUPOBAHHYHO
namaATb" Ha cTpaHuue 255).

KHonKa [Display] OTobpaxeHue obecneymBaeT OCTYN K MEHIO, B KOTOPOM MOXHO
BKNIOUUTb NocnecseveHue (cm. pasgen "YcTaHoBKa M OTMeHa nocnecseyeHuns” Ha
cTpaHuue 175), o4UCTUTb ANCNNEN U OTPEryIMpPOBaTh APKOCTb CETKM (KOOPAMHATHOM)
(cm. pasgen "PerynmpoBka ApKOCTU maclutabHoi ceTku" Ha cTpaHuue 177).

KHonKa [Touch] CeHcopHoe ynpaBsneHue (cnpaBa OT KHOMKM KaHana 2) — Haxkmure Ty
KHOMKY, YTOBbI BbIKNOUYNTb/BKIOUNTD CEHCOPHOE YNpaBaeHWe AUCTIEEM.

6. CpepacTsa
ynpasneHuna
3arnyckom

C NOMOLLbIO 3TMX 3/1IEMEHTOB YNpaBAeHNA 334at0TCA NapameTpbl 3anycKka
ocumnnorpada ana cbopa gaHHbix. Cm. Masa 11, “3anycku,” Ha cTp. 187 v Mhasa 12,
“PexknMm 3anycKa/cBA3b,” Ha cTp. 229.
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CpeactBa
ynpasneHua
pa3BepTKoM

K cpeacTBam ynpasieHus pa3BepTKol OTHOCATCA Caeaylolme.

® Pyuka macwTaba pa3BepTKM — NOBEPHUTE PYYKY B CEKLMW Pa3BEPTKM C METKOW

,b /\/ [N HACTPOMKM BpeMeHu/aeneHuns (CKopocTb pa3BepTKuM). 3HaKM nog,
STOW PYYKOM 03HAYALOT, YTO C €€ MOMOLLLI0 MOMKHO Pa3BEPHYTb UM YMEHBLUUTD
CWUrHa 3a cyeT MaclTabupoBaHMA N0 FOPU3OHTANN.

® PyyKa nonoxeHuns KoapduumeHTa passepTkm — NoBEPHUTE PyUKy ¢ meTKoin 4 P
O/ TOPU30HTaNbHOrO NepemeLLeHms No curHany. Npu sTom MoxKHO oTo6pasuTb
NOYYEHHbI CUrHaN 40 MOMEHTa 3anycKa (MOBOPOT PYYKM NO YacOBOW CTpenKe) uam
nocne (NOBOPOT Py4YKM NPOTUB YaCOBOW CTpenku). Ecn nepemellieHme No cUrHany
MPOUCXOAUT NPU OCTAHOBNEHHOM OcLuaorpade (He HaxoAALLEMCA B PEKUME
paboTbi), TO OTOBPAXKaOTCA AaHHbIE CUTHANE, NOAYYEHHOTO NOCAEAHUM.

e KHonKa [Horiz] FOpU30HT. — HaxkmuTe 3Ty KHOMKY, YTO6bl OTKPbITb MEHIO Pa3BePTKMY,
e MOXHO BblibpaTh pexknmbl "XY" 1 "KaueHne", BKIOUNTb UK BbIK/TOUYUTD
MaclTabupoBaHNE M TOUHYIO HAaCTPOWMKY BpemMeHW/aeneHns No ropm3oHTanu, a
TaKKe BbIGPaThb TOUKY OTCUETa BPEMEHM 3anycKa.

e KHonka "Macwrtab" @ — HaXXMUTe KHOMKy @ , UTOBbI pasaennTb gucnnen
ocuunnorpada Ha akpaHbl "HopmanbHbiin" 1 "MacwTab", He OTKpbIBaA MeHI0
"PasBepTKa".

e KHonkKa [Search] Monck — nouck cobbiTuiA cpeam NoayYeHHbIX AAHHBbIX.

e Kronku [Navigate] Hasurauma — HaxkmmaiiTe 3Ty KHOMKY NpY NPOKPYTKe
NONYYEHHbIX AaHHbIX MO BPeMeHU, COObITUAM NOUCKA UM AaHHbBIM, COXPAaHEHHbIM B
cermeHTUpoBaHHOM NnamaTn. Cm. "Hasurauma no BpemeHHow passepTke" Ha
CTpaHuue 87.

MNMoapobHee cm. [NaBa 2, “CpeAcTBa ynpaBieHUs pa3BepTKoM,” Ha cTp. 75.

KHonKun
ynpasneHuns
paboTom

Korga kHonka [Run/Stop] Myck/cTon cBeTUTCA 3e/1eHbIM CBETOM, OCLMIIorpad
paboTaeT, To ecTb Npu cobtOAEHUN YCNOBUIA 3anycKa BbINOAHAETCS cbop AaHHbIX. Ans
oCTaHoBa cbopa AaHHbIX HaxkmuTe KHoMKy [Run/Stop] Myck/cTon.

Koraa kHonka [Run/Stop] Myck/cTon cBETUTCA KpacHbIM CBETOM, C6Op AaHHbIX
ocTaHoB/eH. 1A 3anycka cbopa AaHHbIX HaXxmuTe KHonKy [Run/Stop] Myck/cTon.

[lns ogHOKpaTHOro 3anycka M oTobpaskeHMs AaHHbIX (BHe 3aBMCMMOCTH, paboTaeT
ocumnnorpad MAK 0CTaHOBAEH) HaXKMUTe KHOMKY [Single] OaHOKpaTHbIN 3anyck. Moka
naeT 3anyck ocuunnorpada, KHonka [Single] OAHOKpaTHbIM 3aNyCK CBETUTCA XKEeNTbIM
CBETOM.

JononHutenbHble cBeAeHUA CM. B pasaene "PaboTa, 0OCTaHOBKA U BbINOHEHME
04MHOYHOrO UMKAa cbopa AaHHbIX (ynpasaeHue paboToii)" Ha cTpaHuue 239.
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9. KHonka [Default HasKMuTe 3Ty KHOMKY, YTO6bl BOCCTAHOBUTbL HACTPOMKKM ocuuanorpada no ymoadaHuo
Setup] Hactp.no (nogpobHee cm. B pasaene "BoccTaHoBEHME HAacTpoeK ocuuaiorpada no
YMONUYAHUIO ymonyaHuio" Ha cTpaHuue 39).

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

Scale]
ABTOMacwTab

aKTMBHblE KaHa/bl, BKNIOYAET UX U macwTabupyeT Ana oTobpakeHUA BXOAHbIX
CUrHaNoB Ha 3KpaHe. Cm. "Mcrnonb3oBaHve dyHKUMKM aBTOMaclITabrupoBaHua" Ha
cTpaHumue 40.
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11.

[JononHutenoHble
cpeacTtsa
ynpasneHua
CUTHaNoM

K gononHutenbHbim cpeactBam ynpasneHUA CUrHaiom OTHOCATCA chegyrouime:

KHonka [FFT] BN® — goctyn K dyHKLUMM aHanm3a cnektpa bMNed. Cm. MaBga 4,
“CnekTpanbHblit aHanu3 BN®,” Ha cTp. 103.

KHonka [Math] MaTtemaTtuKa — focTyn K maTeMaTUYeckum GpyHKLMAM CUTHAN0B
(cnoxkeHue, BbluMTaHme 1 1.4.). Cm. [naBa 5, “CurHanbl maTemaTUUYeCKUX QYHKLMIA,”
Ha cTp. 113.

KHonKa [Ref] OnopH. — gocTyn K GyHKUMAM ONOPHOro curHana. OnopHbIn curHan —
3TO COXPaHEHHbIN CUTHAN, KOTOPbIV MOXKHO 0TOBPA3UTb U CPABHUTL C CUTHANIOM
[APYroro aHasI0roBoro KaHana uan matematTuyeckoin GyHKUMn. Kpome Toro, Ha
OMOPHbIX CUTHANAX MOXHO BbINOAHATL U3MepeHua. Cm. Masa 6, “OnopHble
curHanbl,” Ha cTp. 145.

KHonka [Digital] UnudpoBs. — KHOMKa BKAOUYEHMA UM BbIKAOYEHNA LMPPOBbIX
KaHanoB (cneBa 3aroputca cTpenka).

Koraa cnesa ot KHonku [Digital] Liugpos. 3aropaeTcs cTpenka, C NOMOLLbIO BEpPXHEN
MY/IbTUMNEKCUPOBAHHOM PYUKM BbIBUPAIOTCA (M BbICBEUMBAIOTCA KPACHbIM)
oTZeNbHble LMPOBbIE KaHasbl, @ C MOMOLLbIO HUMKHEN PYUYKM BbINOJAHAETCA UX
pasmeLleHue.

Ecnm ocumnnorpamma nomMeLLaeTcs NoBepx yKe CyLLEeCTBYIOLLEN, TO 3HAaYEHUE
MHAMKATOPA C ee IeBOro Kpas uameHseTca ¢ Dnn (rae nn — 370 Homep KaHana 13
ogHo unn asyx umop ot 0 go 15) Ha D*. 3Hak "*" 03HayaeT B3aMMHOE HaNoXKeHne
Nno KpanHel mepe ABYyX KaHaNoB.

YT06b1 BbIGPATH OAMH U3 HAZIOXKEHHbIX KAHA/I0B, MOYKHO MOBEPHYTH BEPXHHIOKO PYUKY.
3aTeM MOXHO NOBEPHYTb HUMHIOKD PYUKY, YTOGbI PACMONOKUTb €ro, Kak 1 n1to6oi
OPYron KaHan.

[JononHutenbHble cBeAeHUA 0 LMOPOBbIX KaHanax cM. B pasaene Nnasa 7,
“Lndposble KaHanbl,” Ha cTp. 149.

MynbTUNAEKCMPOBaHHAA pyYka macliTaba — aTa pydyka maclwraba ncnonbsyerca gaa
MaTeMaTUYeCKUX, ONMOPHBIX NN LUPPOBLIX CUFHAMOB C NOACBEYEHHOW CTPENKOM
cnesa. [1nA CUrHaNoB MaTeMaTUYECKUX GYHKLMIA M ONMOPHbIX CUrHA/I0B 3Ta pPyyKa
paboTaeT Kak pyyka macwTtaba KoadpoduumMeHTa OTKIOHEHUSA aHAIOrOBOro KaHana.

MynbTUNAEKCMPOBaHHAA PyUYKa NOAOKEHWUA — 3Ta PYYKa MONOKEHUA UCMONb3YeTCA
AN MaTeMaTUYEeCKUX, OMOPHbIX UK LMGPOBbIX CUTHAIOB C NOACBEYEHHOM CTPEKOM
cnesa. [119 CUrHaN0B MaTeMaTUHECKUX GYHKLUMIA M ONOPHbIX CUrHA/IOB 3Ta pyvKa
paboTaeT Kak pydyKa nepemeLLeH1s aHaI0roBOro KaHana no BepTuKasm.

KHonka [Serial] MocnepgoBaTtenbH. (Mexay KHOMKamMM KaHanoB 1 1 2) — 3Ta KHOMKa
MCNONb3yeTCa ANA 3aMyCcKa Noc/iefoBaTeNbHOIO AEKOAMPOBAHUA.
MynbTUNNEKCUPOBAHHbIE PYYKU MacLuTaba U MONOXKEHUA NPW NOCNEA0BaATENbHOM
[EeKOAMPOBAHUMN HE UCMONb3YIOTCA. [LONONHUTE/IbHbIE CBEAEHMA O
nocnefoBaTe/lbHOM AEKOAMPOBAHUK CM. B pasaene MMnasa 8, “MocnegosartesibHoe
OeKoampoBaHue,” Ha cTp. 167.
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12.

CpeactBa
ynpasneHua
n3mepeHnem

K cpeacTtBam ynpas/ieHUa U3MepeHnem OTHOCATCA CieaytoLLme.

® PyuyKa KypcOpoB — HayKMMUTE 3Ty PYYKy, 4Tobbl BbI6GPATH BO BCM/bIBAOLLEM MEHIO
Kypcopbl. 3aTem, KOra BCM/bIBalOLLLEE MEHIO 3aKPOeTCA (Mo McTeYeHUn BpemeHn
0TOBPaKEHUsA UK NOC/Ie NOBTOPHOIO HAXaTUA AAHHOW PyYKM), OTperyanpyiTe c ee
MOMOLLbIO NMOJIOXKeHMe BbIBpaHHOTo Kypcopa.

e KHonKa [Cursors] Kypcopbl — HaxKMuWTe 3Ty KHOMKY, YTO6bl OTKPbLITb MEHIO, C
MOMOLLLbIO KOTOPOTO MOXHO BbIBPATb PEKUM KYPCOPOB M UCTOYHMK.

¢ KHonka [Meas] UsmepeHua — HaskmuTe 3Ty KHOMKY 419 A0CTyNa K NpeABapuTebHO
3a4aHHbIM u3mepeHuam. Cm. Mmaea 15, “UsmepeHus,” Ha cTp. 271.

13.

KHonku daitnos

HaxkmuTe KHonKy [Save/Recall] CoxpaHeHue/BbI30B, UTO6bI COXPaHUTb UM BbIBECTM Ha
3KpaH CUrHan UamM HacTpoiku. Cm. Masa 20, “CoxpaHeHune/an. nouta/Bbi3os
(HacTpoMKK, aKpaHbl, AaHHbIE),” Ha cTp. 359.

Mpu HaxaTnm KHonku [Print] MewaTtb OTKPbIBaETCA MEHIO KOHOUIYpaLMK nevaTw, ¢
MOMOLLLbIO KOTOPOro oToBpaskaeMble CUrHasIbl MOXHO pacnedyaTaTb. Cm. Masa 21,
“lMeyatb (3KkpaHoB),” Ha cTp. 375.
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14. KHonKku Ciofa OTHOCATCA cneaytowme KHOMKK:

MHCTPYMEHTOB e
Py e KHonKa [Utility] YTUauTbl — HaxkmuTe 3Ty KHOMKY A1 A0CTyna K MeHto "YTuautel", B

KOTOPOM MOXHO HacTPOUTb NapameTpbl BBOAA-BbIBOAA ocuuanorpada,
BOCMO/b30BaThCA AncrneTyepom $hainos, 3a4aTb 3HAYEHMA NapPaMeTpPoB, NONYYUTb
[OCTYN K MeHto 06Cny»KMBaHUA, a TaKKe BblbpaTb Apyrie napameTpbl. Cm. Maga 22,
“HacTpolikn ytuauT,” Ha cTp. 381.

e KHonka [Quick Action] BbicTpoe aeicTBUE — HAaXKMWTE 3TY KHOTMKY, YTO6bI
BbINOIHUTb BbIBPaHHOE AENCTBUE: USMEPEHUE BCEFO CHUMKA 3KPaHa, Neyatb,
COXpaHeHWe UK BbI3OB AaHHbIX, GUKcaums oTobpakeHua u T.4. Cm. "HacTtpoliika
kHonku "[Quick Action] BbicTpoe aelicteue"" Ha cTpaHuue 403.

e KHonka [Wave Gen] leHep.cUrHanoB — HaXKMUTE 3Ty KHOMKY A4/18 AOCTyNa K
dyHKLMAM reHepaTopa curHanos. Cm. Maga 19, “leHepaTop curHanos,” Ha cTp. 337.

¢ KHonka [Analyze] AHanus — Ha)kmuTe 3Ty KHOMKY, YTO6bI BOCNONb30BaTbHCA
bYHKUMAMM aHaNM3a, Hanpumep:

® HacTpoiika nopora u3amepeHus.
® HacTpolika ypoBHA 3anycKa.
® ABTOMATUYECKas HaCTPOMKA 3anycKa Nno BUAEOCUTHANAM N OTOBpaKeHMe.

® [lpunoxeHuwe ana aHanu3a kavecrsa curHana USB 2.0 npepocrasnserca no
NNLEH3UN.

® CyeTumk (cm. "CueTumk" Ha cTpaHuue 327).
® |lndposoit BonbTMeTp (cMm. "Lindposoit BonbTmeTp" Ha cTpaHuue 326).
® TecTupoBaHue No macke (cm. Nasa 16, “Tect no macke,” Ha cTp. 311).

® [lpunoxeHue ANA aHaAN3a U U3MEPEHUA NMUTAHUA.

15. KHonKa [Help] OTKpbIBaeT MEHIO CNPaBKX, B KOTOPOM MOXKHO MPOCMATPMBATb TEMbI CNPABKA U
CnpaBka BblbpaTb A3bIK 0TobparkeHUs. Cm. TakKe "[oCTyn K BCTPOEHHOM KpaTKoW cnpaske" Ha
CTpaHuue 72.
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1

16.

CpeactBa
perynmpoBKu no
BEpPTUKanu

K cpeacTBam peryMpoBKM No BEPTUKAAN OTHOCATCA CieaytoLLme:

® KHOMKM BK/ItOYEHWSA/BbIK/IIOYEHWSA aHANOrOBbIX KaHA/I0B — 3TU KHOMKM UCMO/b3YHOTCA
[ON1A BK/IIOYEHUA MW BbIK/OYEHMA KaHana Inbo Ana AoCTyna K MEHIO KaHasloB,
NPUCBOEHHbIX MPOrPaMMHbBIM KHOMKaMm. [J1A KaxA0ro aHaioroBoro KaHana nmeerca
CBOSA KHOMKA BK/OYEHUA/BbIKNOUYEHMA.

® Pyuka macliTaba no BepTUKanu — ANS KaXKA0ro KaHana MMerTCa PyyKHM,

0603HayYeHHble 3HaYKamu f\j ,b . OTU PYYKM UCNONB3YIOTCA A1 USMEHEHUSA
YYBCTBUTENIbHOCTU MO BEPTUKANN (YCUNEHME) KaXKA0TO U3 aHA/I0TOBbIX KaHaNoB.

® PyuKM NONOXKEHMA MO BEPTUKAAMN — 3TU PYYKM UCMOb3YIOTCA ANA U3MEHEHUA
NONIOYKEHMWA KaHana No BepTMKanu. 1A KaXK40ro aHaloroBoro KaHaia MMeeTcs CBoM
PErynAaTop nosoXeHus No BePTUKaIN.

[ononHuTensHble cBeAeHUA CM. B pa3gene [Nasa 3, “CpeacTBa peryiMpoBKu no
BepTMKanu,” Ha cTp. 91.

17.

Bxogbl aHanorosbIx
KaHanos

MoakntoumTe K 3TMm pazbemam BNC npobHUKM ocumnnorpada mam kabenm BNC.

B ocumnnorpade InfiniiVision 3000T cepum X -Series ans BXogHOro umnegaHca
AHA/I0roBOro KaHasa MOXKHO 3a4aTb 3HaYeHue, pasHoe 50 Om nam 1 MOm. Cm.
"YKazaHune umnegaHca Ha Bxoae KaHana' Ha cTpaHuue 95.

Kpome Toro, B ocumnnorpadax InfiniiVision 3000T cepun X umeetca nHrepdeiic
aBToonpeaeneHva NpobHuka. Ana nepefaym AaHHbIX Mexay ocumnnorpadom u
npobHUKom nHTepdeic aBToonpeseneHms NPobHMKA UCNONb3YET FrPynny KOHTAKTOB,
PacnoNoXeHHbIX HenocpeacTBEHHO nog pasbemom BNC KaHana. Mpu nogxntoueHnn K
ocumnnorpady coBMectTMmoro NpobHMKa nHTepdeic aBToonpeseneHns pacnosHaert
TMN NPo6HMKa M COOTBETCTBEHHO HACTPaMBaeT napameTpbl npubopa (eanHULbI
N3MepPEeHUA, CMeLLLeHNe, 3aTyxaHue, CBA3b M MMMNeaaHC).

18.

KoHTaKTbl Demo 2,
3a3em1eHunaA n
Demo 1

e Pasbem Demo 2 — ecnm ucnonb3oBaHa KHonKa [Default Setup] Hactpoiika no
YMOYAHUIO, Ha STOT Pa3beM BbIBOAWUTCA CUTHAN KOMMEHcaL N NpobHMKa, C
MOMOLLbHO KOTOPOrO MOMHO COMOCTaBUTb BXOAHOE EMKOCTHOE COMPOTUBAEHUE
npo6HKMKa ¢ KaHanom ocumanorpada, K KOTOPOMyY TOT MOAKAOUEH. CMm.
"KomneHcauma naccMBHbIX MpobHMKOB" Ha cTpaHuue 42. MNpu Haanuum
onpeaeneHHbIX TMLEH3MPOBAHHbIX GYHKLMI Ha 3TOT KOHTAKT ocuuanorpadpa moryt
TaKKe BbIBOAWUTLCSA AEMOHCTPALMOHHbIE U 0byYatoLLMe CUTHANbI.

e KOHTaKT 3a3emM/IeHUA — 3TOT KOHTAKT UCNOb3yeTcs A4 3a3eMNeHnsA NPO6HUKOB,
NOAKNOYEHHbIX K KOHTakTam Demo 1 n Demo 2.

e KoHTakT Demo 1 — ocuunnorpad MOXeT BbIBOAUTL 0ByyatoLLme CUrHabl Ha 3TOT
KOHTAKT U Ha KOHTakT Demo 2. Cm.: [Help] (CnpaBka) > O6yu. curHanbl > O6yu.
CUrHanbI.
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19. OcHOBHOWM nopT 3TOT NOPT NpeAHa3Ha4YeH A1A NOAKNYEeHUsA K ocumanorpady USB-Hakonutens,
USB NPUHTEPA, MbIWN UAX KNaBuaTypbl.

Moagkntounte coBMmecTUMbIl ¢ USB Hakonutenb (baew-namsThb, S)KECTKUIN OUCK U T.4.)
[O151 COXPAaHEHUS UM BOCCTaHOBEHMA GaiNoB HAacTpPoeK ocuuaiorpada 1 onopHbIX
CUrHANOB UM COXPAHEHWA AAHHbIX U U306parkeHuit akpaHa. Cm. Masga 20,
“CoxpaHeHune/3n. no4ta/Bbi308 (HAaCTPOIMKM, IKPaHbI, AaHHbIE),” Ha cTp. 359.

[N BbINONHEHMA NeYaTh NOAKAUNTE COBMECTUMbIM USB-npuHTep. [lonosHUTENbHbIE
CBEAEHUA O BbIMOSIHEHUW MeYaTh CM. B pasgene nasa 21, “Meyatsb (3KpaHoB),” Ha CTp.
375.

Mpu HanUuMKM JOCTYNHbIX 06HOBNEHWMI NOPT USB MOXKHO MCnonb3oBaTh 1 AN1s
obHoBneHuA cuctemHoro MO ocunnnorpada.

Mpu oTkAoYeHMn USB-Hakonutens ot ocumanorpada cobnogeHune ocobbix mep
NpeAoCTOPOXKHOCTU He TpebyeTca (ero He Hy»KHO "n3Bnekatb"). Mo ocywecTBNeHUn
onepaumit ¢ paitnamm USB-HakonuTeNb MOXKHO NPOCTO OTCOEANHUTD.

BHUMAHME! AHe cnepyet NOAKAOYATb OCHOBHOM KOMMbIOTEP K OCHOBHOMY
nopty USB ocuunnorpada. Bocnonbsyittecb nopTom Ana ycrpoicts. OCHOBHOM
KOMMbOTEP pacno3HaeT ocuunnorpad Kak ycTponcTso, NosTomy ero cnegyet
noAK/oYaThb K NopTy ocumanorpada Ana ycTpomncTs (pacnonoxeH Ha 3agHel naHenu).
Cm. "Hactpoliku nHtepdeiica sBoga/sbisoaa” Ha cTpaHmue 381.

Ha 3agHei naHenun npubopa ecTb eLle oAnH OCHOBHOM nopT USB.

20. Bxogabl undposbIx MoaKkntoumnTe Kabenb LMdPOBOro NPobHMKa K ITOMY pasbemy (TONbKO ANA Mogenen
KaHanos MSO). Cm. nasa 7, “Uudposble KaHanbl,” Ha cTp. 149.

21. Bbixogpl BcTpoeHHbI, akTUBMPYEMbII MO IMLEH3NM, TEeHEPATOP CUTHAN0B MOXET CO3/aBaTb Ha
reHepaTopa pasbemax BNC Gen Out curHanbl cnegyowmx ¢opm: NPoOM3BOIbHOM, CUHYCOMAANBHOM,
CUrHanoB NPSAMOYrofibHOW, MM1006pa3HOMN, UMMNYNbCHOM, MOCTOAHHOIO TOKa, LUYMa,

KapAMHaNbHOMO CUHYCA, SKCMOHEHLMANbHOIO HapaCcTaHWUA, SKCMOHEHLMaNbHOTO cnaaa,
KapAMOTOHNYECKOM M UMNYNbCOB rayccoBo popmsl. Ha reHepaTope curHanos
AOCTYMHbI MOAY/NIMPOBAHHbIE CUTHA/bI, KPOME CUTHANI0B NPOU3BO/IbLHOM GOPMBI,
MMMNyNbCa, NOCTOAHHOIO TOKa M WymMa. HaxmuTe kKHonky [Wave Gen] leHep.curHanos,
4TOObI HACTPOUTL reHepaTop curHanos. Cm. Masa 19, “leHepaTtop curHanos,” Ha CTp.
337.

Haknagku ans AMueBoM NaHenn Ha PasHbiX A3blKax

Haknaakv Ha N1UEBYLo NaHeb C NePeBOAOM aHI/IMIMCKMX Ha3BaHW KHOMOK M METOK
OOCTYMHbI HAa HECKONbKMX A3blkax. COOTBETCTBYIOLLAA HaKAaAKa BKAOYAETCA B KOMMIEKT,
Koraa npu nokynke npnbopa yKasblBaeTcA BapMaHT I0KaNM3aLUN.

3aKkpenneHue HakNaZkK Ha NLEeBOMN NaHenun
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1 AKKypaTHO NOTAHWUTE U CHUMWUTE PYUKM IMLEBOM NaHenu.

2 BcTaBbTe OOKOBble YWKWN HakNnadKK B LLes1eBble OTBEPCTUA J'IVILI,GBOVI naHenun.

3 YcTaHOBUTE PYYKM ANLLEBOIN NAaHENN Ha MECTO.

HaknaZku Ans nMuUeBOr NaHenn MOXHO 3aKa3aTb Ha Beb-caliTe
www.keysight.com/find/parts, ykasas cneaytouime Homepa getanein:

A3bIK

Yewckni

Haknapka pna
2-KaHanbHOro npubopa

75037-94327

Haknapka pna
4-KaHanbHoro npubopa

75037-94328

1

dpaHuy3cKui

75037-94321

75037-94322

Hemeuxuii

75037-94317

75037-94318

UTanbaHCKUI

75037-94325

75037-94326

ANOHCKMIA

75037-94323

75037-94324

Kopeickuii

75037-94307

75037-94308

Monbckni

75037-94329

75037-94330
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A3bIK Haknagka ana Haknagka ana
2-KaHanbHoro npubopa 4-KaHanbHOro npubopa

MopTyranbckuit 75037-94315 75037-94316

Pycckuin 75037-94331 75037-94332

Kutaickunin (ynpoLeHHbIN)

75037-94309

75037-94310

UcnaHcKkui

75037-94319

75037-94320

Tanckui

75037-94312

75037-94311

Kutaiickunin (TpaguumoHHbIn)

75037-94305

75037-94306

TypeuKkui

75037-94313

75037-94314

OnuncaHmne sanemeHToB yrnpassieHMA CEHCOPHbIM ANCINIEEM

54

Koraa kHonKa [Touch] CeHcopHOe ynpaBaeHue ropuT, CeHCOPHOE ynpasneHue
pas3anYHbIMK 061ACTAMM Ha AMchaee ocuuanorpada akTMBHO. [JoCTynHbl creayoume
BapWaHTbI:

¢ "PucoBaHue NpAMOYrolbHUKOB A8 MaclUTabupoBaHUA CUTHANO0B WU HACTPOMKM
3anyckKa g5 30Hbl" Ha CTpaHuue 55

e "XecTbl NponnCTbIBAHUA, MepeTackMBaHMA AN U3MEeHeHMA MmacliTaba,
NO3NLMOHMPOBAHUA U USMEHEHUA CMELLEHMA" Ha CTpaHuLe 56

e "Bblbop oTObOpakeHUs MHPOPMaLMM MU 3/IEMEHTOB yNpaBieHUsA Ha 6OKOBOW
naHenn" Ha cTpaHuue 58

e "OTcoeanHeHWe [MaN0OroBbix OKOH HOKOBOW NaHeIn MeTOA0M NepeTackmMBaHuMA" Ha
CTpaHuLe 59

e "[lepemelleHne AManoroBbiXx OKOH Ha BOKOBOW NaHenn" Ha cTpaHuue 59

e "Bbl6Op MEHIO AMa/IOrOBbIX OKOH M 3aKPbITUE AMaNoroBbix OKOH" Ha cTpaHuue 60
e "llepeTackmBaHuMe KypcopoB" Ha cTpaHuue 60

e "CeHCoOpHble NporpamMmHble KHOMKM U MEHIO Ha Aucnnee" Ha cTpaHuue 61

e "BBOA MMEH C MOMOLLbIO AMANOrOBbIX OKOH C BYKBEHHO-LMbPOBOM
KnaBmaTypon" Ha cTpaHuue 62

¢ "M3meHeHne cMeLLeHna CUTHAN0B MyTeM NepeTackMBaHUA 3HAYKOB ONMOPHOI TOUKM
3a3emsieHuna" Ha cTpaHumue 63
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e "[locTyn K anemeHTaM yrnpaBaeHUA U1 MEHIO C MOMOLLLbIO 3HA4YKa MeHI0" Ha
CTpaHuue 64

¢ "Bk/toUyeHMe/BbIKAOYEHME KaHANOB U OTKPbITME AMANOrOBbIX OKOH A yNpasBaeHus
macltabom 1 cmeleHnem" Ha cTpaHuue 66

¢ "Bxog B MmeHto "Pa3BepTKa" M OTKpbITME AMANOrOBOro OKHa ANA YNpaBieHns
MacwTabom 1 3aeprKkoin'" Ha cTpaHuue 66

e "Bxog B MeHI0 3aMycKa, MU3MEHeHWe PeXxmnma 3anycka u oTKpbITHe AMaNoroBoro
OKHa A1 YCTaHOBKM YPOBHSA 3anycka" Ha cTpaHuue 67

¢ "Wcnonb3osaHue USB-mbiwn U/MAn KNaBmaTypbl 414 ynpaBaeHUa CEHCOPHbIM
amcnneem" Ha CTpaHuue 68

PrvcoBaHMe NPsiMOYroNbHUKOB A5 MaclITabuMpoBaHMA CUTHAIOB UK
HACTPOWMKM 3amnycKa A4 30Hbl

1 KocHuWTecb NpaBOro BepXHEro yra, YTobbl BKAOUMTL PEKMM PUCOBAHUS
NPAMOYTro/IbHUKOB.

2 HapucyiiTe NpAMOYro/ibHUK, MPoBeasA nasblLem Mo AUCTIeH0.
3 VYb6epwuTte naneu c gucnaes.

4 B pacKpblBLWEMCA MEHIO BbIDEPUTE HYMKHYIO KOMaHAY.
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Auto

Zone 1: hust Inter-sew:t;:: <

Zone 1: Wust Not Int

ecThbl NPOJZIMCTbIBaHNA, NEPETACKMBAHWA A1 NSMEHEHWA N\aCLIJTa6a,
NoO3NUMNOHNPOBaAHNA N USMEHEHNA CMELLLEHNA

1 KocHuTecb BEpXHEro Npasoro yria, YTobbl BKAOUMT PEKMM rOPM30HTaNBHOIO
nepetackmnBaHus.

£ 1

144
Surmrmary

m Auto

Acguisition

Mormal

2 Korga peXnm nepetTacknBaHMA CUTHaa akTMBeH, MOXHO MCMNOJ1Ib30BaTb Caeaytolne
eCTbl AN1A CEHCOPHOTIO ynpaBieHNA:
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Auto

HecT NponucTbiBaHWA — NO3BOAAET ObICTPO MPOCMATPMBATL CUrHabI. ITa
npoueaypa aHaNorMyHa NPOCMOTPY AaHHbIX Ha NAaHLWeTax 1 cMapTdoHax.
fopas3ao npoue NPOAUCTbIBATL, YEM NMOCTOAHHO MOBOPAYUBATL PYUKY.

YKecT nepeTackMBaHWA — NpoOBeAMTE NasibLeM Mo ANCNELD, 4TObbl UI3MEHUTL
334epPXKKY MO ropnsoHTanun. NposeaunTe NanbLem NO AUCNNEHD BBEPX AN BHU3,
4TObbI MU3MEHUTH BEPTUKA/IbHOE CMELLEHNE.

BbIBpaTb CMrHaA MOKHO NyTem NPUKOCHOBEHUA. [1pK 3TOM BblbMpaeTcs curHan,
H6AMMKANWMIA K 061aCTU NPUKOCHOBEHUA NO TOPU30HTANM. BbibpaHHbI curHan byaeT
OTMeYeH METKOM 3a3em/IeHMsA C UCNOb30BaHNEM 3aaMBKM GOHa (B creaytoliem
npumepe — KaHan 1).
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Bbibop oTobpaxkeHNA MHPOPMALMM NN SNEMEHTOB YNpaBaeHnA Ha BOKOBOM
naHenu

1 KocHMTECb CMHEero 3Hayka MeHto Ha BOKOBOW NaHesun.
2 B pacKpbIBLIEMCA MEHIO KOCHUTECH TUMa MHGOPMaLMN UM SIEMEHTOB YNpaBaeHUs,
KOTOPbIe [0/IKHbl 0TOOpaXKaTbCca Ha HOKOBOM NaHenu.

Auto

Controls

Ewvent Lister
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OTCOG,EI,I/IHeHl/Ie ANan0oroBblIX OKOH OOKOBOM NaHenu MeToa0om
nepeTacKkMBaHMA
[Ounanorosbie oOKHa BOKOBOM NMaHeIN MOXHO OTCOEAMHUTL M MOMECTUTb B I0OOM MecTe
aucnnes.

1 [lepeTawmTe AMaNOrOBOE OKHO H60OKOBOM NaHenu B tl0b0e MeCTo, KacascChb 3aro/loBKa
3TOro OKHa.

4.000us Auto

Takvm 06pa3om, MOKHO OZIHOBPEMEHHO NMPOCMaTPMBaThb Pa3IMYHbIE TUMbI
MHGOPMALIMM M UCMONb30BATb PA3/INYHbIE 31eMEHTbI YNpaBaeHUs.

I'Iepelv\eu_LeHlAe ANaNnorogblX OKOH Ha HOKOBOM NaHenu

[nanorosble okHa BOKOBOW NaHeIM MOXKHO MPUCTbIKOBbIBATL K MO0OBUHE MK MO BCEM
BblcOTe DOKOBOM NaHenu.

1 T[lepeTawmTe ANaN0rOBOE OKHO, KacasCh ero 3aro/l0BKa, B }Ke/faeMoe MecTo Ha
HOKOBOW NaHesnun.
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1.000usf 4.000us Auto

10.0:1
10.0:1

Ha 60KoBOM NaHenn MoXHO 0TOOPas3nTb OAHOBPEMEHHO [1Ba AMAN0rOBbIX OKHA.

BbI60p MEeHIKO AMa/IoroBbIX OKOH M 3aKPbITNE AMNa/T0TOBbIX OKOH

e KOCHWTECb CMHEro 3Ha4Yka MEeHI0 B AMa/IOTOBOM OKHE BapWaHTOB.

e KocHMTecb KpacHoro 3Hauka "X", 4Tobbl 3aKpbITb ANANOTOBOE OKHO.

MepeTacKkMBaHMe KypcopoB

Korga Kypcopbl OTO6|Oa)'KaIOTCF| Ha ancnnee, X MeCTtonosIoOeEHNE MOXHO N3MEHATD,
nepeTtackmnean COOTBeTCTByIOLLI,VIIﬁ MapKep MMeHN.
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CeHCOprle NPorpamMmmHble KHOMKKU N MEHIKO Ha AMCnaee
e KOCHMTECb METKM NPOrpamMHOI KHOMKKM Ha aucnaee, ytobbl BbIGpaTh ee.

OTa onepaums aHa0rMYHa HaKaTUIO NPOTrPAMMHOMN KHOMKMW.
e Ecau nporpamMmHasn KHOMKa CAYXMUT 15 BXOAA B MEHIO, KOCHUTECH AWUCN/IEN ABaXK /bl
4yTObbI BEIOPATL 3/1IEMEHT MEH!O.
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Minimurn

Armplitude

oot

Preshoot

Add
2rment

ITOT MeTo/1, BO3MOXKHO, MPOLLE, YEM BbIOOP 31EMEHTOB MEHIO C MOMOLLLbIO PYYKM

BBO/AA O

BBOA, MMEH C MOMOLLIbIO AMANOrOBbIX OKOH C OYKBEHHO-LMPPOBOM
KNaBmnaTypom

MpY NCNONB30BAHNM HEKOTOPbIX MPOrPaMMHbIX KHOMOK OTKPbIBAeTCS AMAN0r0BOE OKHO
C CEHCOpPHOW BYKBEHHO-LMGPOBOW KNaBMATYPOM, C MOMOLLbI KOTOPON MOXKHO BBOAUTH
MMmeHa.
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scope_16

Enter

Increment

N3meHeHne cMmeleHna CMrHanos nyTem nepeTacknBaHMA 3HA4YKOB OI'IOpHOVI
TOYKWM 3a3eEMIEHNA

3HaAYKM 3a3eMAEHMA MOXKHO nepemelaTtb ANA USMeHeEHNA BEPTUKA/IbHOIo CMelleHnA
CUTrHana.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCMAyaTaLmm 63



1

64

Hauano paboTbl

,ELOCTVI'I K a31eMeHTam ynpasiaeHnAa N MeHIO C MOMOLLBbIO 3Ha4YKa MEHKO

1 KocHUTeCb 3Ha4Ka MEHIO B JIEBOM BEPXHEM YTy, 4TObbI OTKPbITb NTaBHOE MEHIO.

2 Kacancb 3/1eMeHTOB yNpaB/eHWs C1eBa, MOXKHO yNpasaaT paboToit ocumanorpada.
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3 KacadAcb 31eMeHTOB MEHIO M NOAMEHIO, MOXHO OTKPbIBaTb COOTBETCTBYHOLLME MEHIO
M AONONHWUTE/IbHbIE 3/1IEMEHTbI YNPaB/1eHNA.

Trigger

Ocumnnorpadsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm 65



1  Havano pabortbl

BKAtoueHMe/BbIKItOYEeHME KaHaN0B U OTKPbITME AMa0r0BbIX OKOH A
yrnpaBaeHns MacluTabom 1 cMelleHnem

e KocHuTech HOMepa KaHana, YTOObI BKOYUTbL WU BbIKAOYMTL €rOo.

e Korga KaHan BK/OYEH, KOCHUTECh 3Ha4YeHuA MmaclwTtaba nan CMmelleHuA, 4yTOObI
OTKPbITb AWMa/IOroBoe OKHO ANA U3IMeHeHNA COOTBETCTBYHOLLEro 3Ha4eHunA.

Bxoz B MeHto "Pa3BepTKa" 1 OTKpbITME AMaIOrOBOr0 OKHa A8 yNpaBieHusa
MacLITabom 1 3a4ePKKOM

e KocHuTecb o603HayeHua "H", 4yTobbl OTKPLITL MeHto "Pa3BepTKa".

e KOCHMTECb rOpU30HTAIbHOWM LLKa/bl M 3HAYEHW 331EPHKKM, YTOObI OTKPbITL
[AMaNoroBoe OKHO, B KOTOPOM MOMHO U3MEHUTb UX.
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Hauano pabotel 1

Bxo4, B MEHIO 3aMycKa, U3MEHEHME Peskmma 3amnycka v OTKpbITUE
[IMaNoroBoro OKHa A5 YCTaHOBKM YPOBHSA 3aMycKa

e KocHuTecb o603HavyeHma "T", 4ToObl OTKPbITL MEHIO 3aMycKa.

e KOCHWTECb 3HaYeHMA YPOBHA 3aMNyCKa, 4TObbI OTKPbITb AMANOroBoe OKHO, B KOTOPOM
MOXHO M3MEHUTbL ero.

e KocHuTech anemeHTa "AT0" MK "3anyw.", 4Tobbl ObICTPO NEPEKMOUNTL PEKMUM
3anycka.
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Mode

Marrmal

Mcnonb3zosaHme USB-mbilWn U/MAK KNaBmaTypbl 408 YyNPaBAeHUA CEHCOPHbIM
aucnneem

Mpw noaxntodeHnn USB-mbllin Ha ancnaee otobpasntcs ykasaTesnb Mbilin. LLlenyok
MbIWK 1 NepeTacknBaHne 06EKTOB C MOMOLLBIO MblLLUW aHANOTMYHbBI CEHCOPHbIM
eCTam KacaHWA M nepeTackMBaHuA.

Ecnm nogkntoveHa knasmatypa USB, ¢ ee NOMOLWbIO MOXKHO BBOAMTb 3HAYEHWNA B
AMNAN0roBbIX OKHaX C CEHCOPHOM BYKBEHHO-LIMbPOBOM KNaBMaTypoOi.

OnucaHue Pa3beMoB 3a,£I,H6lZ naHesn

OnucaHne anemeHToB, 0603HaYeHHbIX Ha J@HHOM PUCYHKE C MOMOLLbIO UUdP, CM. B
npuBeaeHHOM nanee Tabanuge.
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8. MopT ycTporictea USB

ﬂ 3. Jon. moaynb
QF ves 7. OcHoBHol nopT USB LAN/VGA
TRI@_OUT i% 6' Pa 31£M
Q@@ EXT TRIG IN
E— “——9~ 5. Knonka
3aLmMTbI
U KanubpoBku
. —— 4. Pasbem GPIB
S = TRIG OUT
A [ 7
o AN [j\@ 3. Otcek ans mogyns
Tz s 2. MHesno ans 3amka Kensington

[~
]
@ 1. PasbeM ans kabens nutaHns

1. Pasbem MoaKntoumTe Kabenb NUTaHUA K STOMY pasbemy.
Kabens
nuTaHma
2. He3po gna K aTomy rHesay nogkatodaetca 3amok Kensington, npegHasHauYeHHbIN
3amKa ONA 3alLMTbl YCTPOMCTBA.
Kensington
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3. OTcek ana Mogaynb DSOXLAN LAN/VGA MOXHO 3aKa3aTb M YCTaHOBUTb
moayna LOMONHUTENbHO.

e [lopTt LAN — obecneumnBaet cBA3b c ocumnnorpadom u
NCNONb30BaHUE GYHKLMW YAANEHHON NNLEBON NaHeNu
nocpeacrtsom nopta LAN. Cm. Maga 23, “Beb-unHtepdeliic,” Ha cTp.
405 n "[locTyn K Be6-uHTepdelicy" Ha cTpaHuue 406.

e Bugaeosbixog VGA — obecneymBaeT BOSMOXHOCTb NOAK/OYEHUSA
BHELLIHEro MOHUTOPA WM NMPOEKTOPA C Le/blo NosyvyeHus bonee
KPYMHOTo U306paxeHnn unm n3obparkeHus Ha yaaneHHoOM oT
ocumnnorpada cpeactse npocmoTpa.

[JarKe npun NoAKNOYEHHOM BHELLIHEM AMCN/IEE BCTPOEHHDbIN
amcnneli ocumnnorpada octaeTca BKAOYEHHbIM. Pasbem
BUEO0BbLIXOAA aKTUBEH MOCTOAHHO.

[lns nonyyeHun ycTolumMBoro BUAE0CUrHaNa ONTUMaNbHOIo
KayecTBa PEKOMEHAYETCA UCMO/1b30BaTb IKPAHUPOBAHHBIN
BMAEOKabesnb ¢ pepprUTOBLIMU CEPAEYHUKAMMU.

Mogaynb DSOXGPIB GPIB MOXHO 3aKa3aTb U YCTaHOBUTb

[OMNONTHUTENBHO.
4. Pasvem TRIG Pasbem BbixogHOro curHana 3anycka BNC. Cm. "Hactpolika
ouT MCTOYHMKA ana pasbema TRIG OUT Ha 3agHei naHenn" Ha

cTpaHumue 391.

5. KHonka Cm. "Monb3oBaTtenbcKas KannbposKa" Ha cTpaHuue 398.
3aWmThI
KanmbpoBKu

6. Pasbem EXT BHeLWHNI pazbem BXogHOTo curHana sanycka BNC. MoAacHeHuA cm. B
TRIG IN pasgene "Bxog BHelLHero 3anycka" Ha cTpaHuue 236.

7. MopTt USB ITOT NopT paboTaeT TaK e, Kak nopT USB Ha anueBoi naHenu

ycTpoiicTtaa. MopT USB ncnonb3yeTtca 419 COXPaHeHUA AaHHbIX
ocumnnorpada v 3arpyskm o6HOBAEHUI NPOrPAMMHOTO
obecneyeHuns. Cm. TakKe pasgen Mopt USB (see cTpaHuua 52).

8. MNopt 3TOT NOPT NpeAHasHayveH ANA NOAKAoYeHNa ocuunnorpada K
ycTponcTea XOCT-KomnbloTepy. Yepes nopT ycTpoiictea USB MOXHO 3anycKaTb
usB yAaneHHble KOMaHAbl ANA yrpaBneHna ocuuanorpapom c

XOCT-KomnbtoTepa. CMm. "YaaneHHoe nporpamMmmnpoBaHue ¢
npumeHeHnem naketa Keysight 10 Libraries" Ha cTpaHuye 410.
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M3yyeHure amcnnes ocumnnorpada

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

YyBCTBUTENBLHOCTL Touyka 3anycka, Bpemsi/ Bpems CoctosiHue  Tun McTouHmK

aHarnoroBoro kaHana To4Ka oTcyeTa JernexHve 3agepXku  3anycka/ 3anycka 3anycka
c T BpemeHn S \ OCTaHOBKM

TpokKa : _— ~ = . - YpoBeHb 3anycka

COCTOAHUA UK LM POBOI
YpoBeHb —— nopor
3anycka

y MHdopmaunsa
AHarorossble . Ha Gokoson
KaHanbl naHenu n obnactb
1 YPOBHHU 3NnemMeHToB
3asemMneHuns ynpasnexHus
Lindposble \ MNamepeHus
KaHanbl '
Cratnctnka — Kypcopsbl,
namepeHmin onpegensowime

n3MmepeHmns
CTtpoka MeHo - =
LTATHCTHRS
-
MNporpamMmHble
KHOMKM —
Puc.1 WHTepnpeTauma nokasaHUin Ha ancnaee ocuunnorpada
Ctpoka BepxHsA CTpOKa Aucnnes coaepKuT CBeAEeHMsA 0 HAaCTPOMKax no

COCTOAHUA BEPTUKAIN, TOPU3OHTAIN U HaCTpOVIKaX 3anycka.
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1  Havano pabotbl

Obnactb O6nacTb 0TObpaKeHNA COAEPIKUT NONYHEHHbIE CUTHANDI,

oTobpakeHun naeHTUMKATOPbI KaHANOB, a TaKXKe UHAMKATOPbl aHAZI0rOBOrO 3anycKa u
YPOBHA 3a3emneHus. CBefeHUA 0 KaxKA0M aHaIoroBOM KaHane
0TO6PAXKaAOTCA PasHbIM LBETOM.

[na otobpakeHus geTanen cMrHanos ucnonblyetcs 256 yposHeit
APKOCTU. [LONONHUTENbHbIE CBEAEHMA O NPOCMOTpPE AeTasneit CUrHana CMm.
B pasgene "PerynnpoBka apkoctn" Ha cTpaHuue 173.

JononHuTeNnbHble CBEAEHUA O PEXKMMAX OTODpaKeHua cm. B [n1asa 9,
“HacTpolika gucnnes,” Ha cTp. 173.

NHdopmauma O6nactb HGOPMALMM Ha BOKOBOW NaHEN MOXKET COAEPKATb CBOAKY,
Ha 6oKoBOI KYPCOpbl, U3MEPEHUA NN ANANOTOBbIE OKHA AAHHbIX LMbpPOBOro
naHenn un BONILTMETPA WY SNAN0r0BOE OKHO HaBUraLMun UAKU Apyrue guanorosble
obnactb OKHa ynpaBneHus.
S/IEMEHTOB [onosHuTeNbHbIE CBEAEHUA CM. B CIeAYIOLWMX pa3genax.
ynpasneHus
e "Bbibop oTobpaxkeHa MHGOPMALUW MU SNEMEHTOB YNpPaBAEHUsA Ha
bokoBol naHenn" Ha cTpaHuue 58
e "OTcoeguHeHWe AManoroBbix OKOH HOKOBOM NaHenM MeTogoM
nepeTtackmBaHma" Ha cTpaHuue 59
CTpoKa meHto Kak npaBuno, B 3TOM CTPOKE COAEPKMUTCA HAa3BaHME U Apyrue CBeAeHUA O
BbIOPaHHOM MeHt0.
MeTkn 3TN METKM ONUCbIBAOT GYHKLMM NPOrpaMmMHbIX KHOMOK. O6bIYHO €
NpPOrpaMmHbIX NOMOLLbIO MPOrPaMMHbIX KHOMOK HAacTPanBatoTCA A0NONHUTENbHbIE
KHOMOK napameTpbl BbIBPaHHOrO PEXUMa MU MEHIO.

MpW HaXKaTUK KHOMKKU @ "Ha3aa/sBepx" B BEpXHEN TOUKe nepapxmm
MEHIO OTK/IOYAOTCA METKM NPOrPaMMHbIX KHOMOK M oTobpaskatoTca
[ONONHUTENbHbIE CBEAEHUA O CMELLLEHUW KaHana U Apyrux napameTpax
KOHUrypaumu.

J1locTyn K BCTPOEHHOWM KPaTKOM CnpaBKe

Bbi3oB KpaTkoWi 1 HaxXmuTe U yaepKnBaTe KHOMKY UM NMPOrPaMMHYHO KHOMKY, 418 KOTOPOM
CMpaBKu TpebyeTcA NPOCMOTPETb CMPaBKY.
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Hauano pabotel 1

AsTo

CoobuieHune
KpaTKom
crnpaBku

HaxmuTte 1 yaepxusanTte KHOMKY Ha NUMUEBOI NaHenun Uim nporpammHyto KHOMKY
(MNK WenKHUTE NPOrpamMMHY0 KHOMKY NPaBOW KHOMKOW MbILUK NPW UCMONb30BaHUN
yAaneHHoM nuueBon naHenu B Beb-o6o3pesarene).

KpaTkasa cnpaska OyaeT oTobpakaTbCA Ha SKpaHe 40 HaXKaTuA APYrol KHOMKK 1K
NOBOPOTA PYYKM.

Bbibop A3bika  YTOObLI BbIO6PaATh A3bIK MHTEPdENCA NONB30BATENA, BbINONHUTE Ceaytolme AeNCTBUA.

UHTepPdeACa 1 pawmuTe kHonky [Help] CRpaBKa, 3aTem HasMUTE NPOrPAMMHYIO KHOMKY A3bIK.
nonb3osaTens § i 5
2 HaumaiiTe 1 OTNyCKaliTe NPOrpaMmHYIo KHOMKY AI3bIK UM NOBOpayuMBaiiTe pPyyKy

BBOZ3, NOKa He ByaeT BbIbPaH HYXKHbIN A3bIK.

LoCTynHbl cneayowme A3blkn: YeLCKMM, aHIMNCKUIA, GPaHLLy3CKUK, HEMELKUN,
NTaNbAHCKNI, ANOHCKMIA, KOPENCKMIA, MONBCKUI , MOPTYraNbCKU, PYCCKUN, KUTANCKNIA
(YnpoLLEeHHbI), MCNaHCKNI, TAUCKUI, KUTANCKMI (TPAANLMOHHbIN) U TYPELKUNA.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

2 CpeacTBa yrnpasaeHus
PA3BEPTKOM

Perynuposka maclitaba pa3sepTku (Bpems/oenenue) / 77

PerynvpoBKa 3aZep:KKu No ropusoHTanu (nonoxkenwus) / 77

MpoKpyTKa 1 MaCUJTaGI/IpOBaHVIe OTAE/NIbHbIX NI OCTAHOB/IEHHbIX OAaHHbIX / 78

MN3meHeHne BpeMeHHOro pexknma passepTku ("HopmanbHbiin", "XY" nau

"Kauenue") / 79

OTobparkeHne BpeEMEHHOM Pa3BepTKU C U3MEHEeHHbIM MaclwTabom / 83

MepekatoyeHne pexnmos rpyboii/To4HON HaCTPOKM KHOMKKU MacluTaba

passepTku / 84

PasmelleHmMe TOUKM OTCHETA BPEMEHM (CN1eBa, NO LeHTPY, CNpaBa,

nonb3osaTesnbckoe) / 85

Mounck cobbitnin / 86

HaBuraumsa no spemeHHow passeptke / 87

Huyke nepeyncaeHsl cpeacTsa ynpaBaeHns passepTKom.

KEYSIGHT

TECHNOLOGIES

Pyyku macwTtaba v NOAOXKEHUA Pa3BEPTKM.

KHonka [Horiz] fopu3oHT., ob6ecrneunsatollan 4ocTyn K meHto "Pa3sepTka”.

KHonka macwtaba @ 02 BbICTPOrO BKAOUEHUA/BbIKKOYEHNS pexrMma macliTaba

pasaeseHHoro aucnnes.

KHonka [Search] MoucK ans o6HapyKkeHns cobbITUIA Ha aHANOTOBbIX KaHanax Uam
CUrHanax Nocne[0BaTesIbHOro AeKOAMPOBAHUA.

KHonku [Navigate] HaBurauma 115 nepekaioyeHns Mexay BpeMeHem, NoMCcKom
COBbITUI UK COBPaAHHbIX JaHHbIX, COXPAHEHHbIX B CETMEHTUPOBAHHOW NaMATH.

75



2 CpepacTsa ynpasieHna passepTKom

e CpencTsa ynpas/ieHWs CEHCOPHbIM SKPaHOM A/19 HAaCTPOMKM maclwiTaba 1 NONOKEHUA
(cmelLeHMs) No ropu30HTaNM, a TaKXKe AN A0CTyNa K meHto "Pa3BepTka" u
HaBMrauuu.

Ha cnenytolem pucyHKe nokasaHo meHto "PasBepTKa', KOTopoe OTKpbIBAeTCA Npu
HakaTnu KHonKku [Horiz] Fopu3oHT..

Touka Touyka oTcyeTa Bpems/ Bpewma NcTouHnk  YpoBeHb 3anycka
3anycka  BpeMmeHu JeneHne  3afepxky 3anycka unm nopor

— — /

Yactota —
ONCKpeTM3aunm
10.0:1
10.0:1
Pexum
"XY" nnu
"KaueHune"
\\
AN
AN
AN
HopmanbHbiin YBenuyeHHas To4yHas Touka oTcyeTa
BPEMEHHOM peXxnM BpeMeHHas pasBepTka HacTponka BpemeHu

Puc.2 MeHio "Pa3BepTKa"

MeHto "Pa3BepTKa" no3sonseT BbiOpaTh BpemeHHon pexkmum ("HopmanbHbin", "XY" nau
"KayeHune"), BKNOYNUTb MacCLiTabnupoBaHmWe, HaCTPOUTb KOHTPOIEP TOYHON HACTPOMKN
no BPeMeHU (BepHbep), a TaKKe 3a4aTb TOUKY OTCYeTa.

B npaBoit nHdopmaLMoHHOM 0bnacTu ancnnen B okHe "CBoAKA" oToOpaKaeTcs TeKyLas
yacToTa AUCKpPEeTU3aLMM.
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CpeAcTsa ynpasieHus passepTkon 2

PerynnpoBKka macluTaba pa3sepTku (Bpems/geneqme)

1 TosepuTe HOMbLLIYIO PyYKy MacluTaba pa3BepTKM (CKOPOCTb Pa3BEPTKM) C METKOM

,b /\/ , YTOObI U3MEHNUTL HaCTpOVle BpeMEHVI/LI,eerHMﬂ MO rOPU30oHTaNN.

Ty PEeryampoBKY MOXKHO TaKKe BbIMOAHWUTb, MCMO/b3YA CEHCOPHbIN 3KpaH. Cm. "Bxog,
B MeHt0 "Pa3BepTKa" M OTKPbITME AMaN0roBOro OKHa /1A yrnpasaeHus macwrtabom u
3a4epKKon" Ha cTpaHuLe 66.

Ob6patnTe BHUMaHME Ha USMEHEHME AaHHbIX BDeMEeHW/AeneHns B CTPOKE COCTOAHMS.
Cumeon V B BepxHei 4acTu skpaHa 0603Ha4aeT TOUKy OTCYeTa BPEMEHM.

B HOpmasibHOM BpEMEHHOM peXkMme pyyka maclwTaba pa3epTku paboTaeT M noka
BblinoaHAETCA cOOp AaHHbIX, M KOrAa OH OCTaHOB/EH. Bo Bpema cbopa AaHHbIX €
NMOMOLLbIO pyYKM MmacluTaba koadduLmeHTa pa3sBepTKM peryampyeTca 4yactoTa
Anckpetnsaumm. Korga cbop AaHHbIX OCTaHOB/IEH, C MOMOLLBIO PYYKM MaclTaba
KoadduLMeHTa pa3BepTKMU MOMXKHO YBENUYUTb MacLLiTab noayyeHHbIX AaHHbIX. CM.
"MpoKpyTKa 1 maclwTabupoBaHue oTAe/bHbIX UM OCTAHOB/IEHHbIX AAHHbIX" Ha
CTpaHuLe 78.

ObpaTuTe BHUMaHMWe Ha To, YTO A1 3KpaHa "MacwTab" HazHavyeHune pydkm maclutaba
pa3BepTkM — nHoe. Cm. "OTobparkeHne BpeMeHHOM pa3BepTKM C USMEHEHHbIM
maclwrtabom" Ha cTpaHuue 83.

PerynnpoBKa 3a4ep*Kn no ropn3oHTanm (NoNoKeHuA)

1 TloBepHWUTE PYyUKy 3a[€PKKM N0 rOpM3oHTaNN (NonoxKeHus) (4 ).

ToYKa 3anycka NepemecTuTca B ropmM30HTaIbHOM NAOCKOCTH, C Nay30i Ha 3HaYeHUH
0,00 c (Kak npu OCTaHOBKE MEXaHWYECKMM CTOMOPOM), 1 B CTPOKE COCTOAHMS
0TOOPA3NTCA 3HAYEHME 3a4EPHKKN.

Ty perynmpoBKy MOXKHO TaKKe BbINMOAHUTb, UCMO/b3Ys CEHCOPHbIN 3KpaH. CMm.
"HecTbl NponcTbIBaHMA, MepeTackMBaHMA A8 U3MEeHeHMA macliTaba,
NO3ULMOHMPOBAHMUA U USMEHEHWS CMeLleHMA" Ha cTpaHuLue 56 1 "Bxod B MeHto
"Pa3BepTKa" 1 OTKPbITUE ANANOrOBOro OKHAa A5 YNpaB/ieHUs MmacTabom m
3a4epKKon" Ha cTpaHuLe 66.
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CpeacTsa ynpasneHus passepTkom

MpKY USMEHEHUW BPEMEHM 3a[EPHKKM TOUKa 3aMycKa (CNAOWHOW NnepesepHyTbI
TPeYroNibHWK) NepemeLLaeTca B ropu3oHTaNbHOM NA0CKOCTM M YKa3biBAET Ha ee
YOANEeHHOCTb OT TOYKM OTCYeTa BPEMEHH (NO/bI NepeBepHyTbIR TpeyroibHUK V). 3Tu
TOYKM OTCYETa OTODPAXKAOTCA BAO/b BEPXHEN rPaHMLIbl CETKM AMUCTes.

Puc. 2 noKa3bIiBaeT TOYKY 3aMyCKa CO 3Ha4YeHnem 3aaepKKkn B 200 mKc. Yncnosoe
3HaYeHMe 3a1ePKKMN YKa3bIBAET, HACKO/bKO [1a/IeKO OTCTOUT TOYKA OTCHETa OT TOUKM
3anycka. Mpy 3Ha4YeHUN 33 4ePKKN PABHOM HY/HO NMPOUCXOAMUT HANOKEHNE MHAMKATOPA
33/1€PKKM Ha MHAMKATOP TOUKM OTCYETA.

CneBa OT TOYKM 3armycKka oTobparkatoTcs BCe COObITUA, MMEBLLME MECTO A0 3anycKa.
Takue cobbITUA Ha3blBatOTCA NPEANYCKOBbIMKU AaHHbIMW. OHKM 0TOBParXKatoT cobbLITUS,
KOTOpble MPUBEN K TOYKE 3amnycKa.

Bce faHHble CnpaBa OT TOYKM 3aMycKa Ha3blBAtOTCA NOCTMNYCKOBbIMU. [JOCTYMHbI
[Mana3oH 3a4epXKu (NpeanycKoBble U NOCTMNYCKOBbIE AaHHbIE) 3aBUCUT OT BbIBPaHHOIO
3HaYeHus BpemeHn/aeneHus n obbema NnamaTu.

B HOpMasibHOM BPEMEHHOM PEXMME PYyUKa NONOKEHUA KOIddULIMEHTA Pa3BEPTKM
paboTaeT M NOKa BbINOAHAETCA COOP AaHHBIX, M KOr4a OH OCTaHOB/EH. Bo Bpema cbopa
[OAHHBIX C MOMOLLBI0 PYYKM MacwTaba KoaddumLMeHTa Pa3BEPTKMN peryampyeTca 4acToTa
Anckpetnsaumm. Korga cbop AaHHbIX OCTAHOB/IEH, C MOMOLLbIO PYYKM MaclwTaba
KoaddULMEHTa pa3BepTKU MOMXKHO YBENIUYUTbL MACLLUTab NoAyYeHHbIX AaHHbIX. CM.
"MpoKpyTKa 1 MacliTabrupoBaHMe OTAE/IbHbIX UM OCTAHOB/IEHHbIX AaHHbIX" Ha
CTpaHuLe 78.

O6paTuTe BHMMaHME Ha TO, YTO AN5 3KpaHa "MacwTab" HazHaYeHMe PyYKn NONOKEHMS
Ko3dpduMLMEHTa pa3BepTKM — MHOoe. Cm. "OTobparkeHne BpeMEHHOW Pa3BePTKM C
M3MEHEeHHbIM MacliTabom" Ha cTpaHuue 83.

[MpoKpyTKa M MacliTabnpoBaHMe OTAENbHbIX UM OCTAHOBAEHHbIX

[aHHbIX

78

Koraa ocumnnorpad ocTaHOBMEH, UCMOb3YMTE PYYKM MAcluTaba U NONOKEHUA
pasBepTKM A9 NPOKPYTKM U M3MeHeHMa macluTaba curHana. OcTaHOBAEHHOE
n306paXKeHNE MOKET COAEPHKATL CBEAEHMSA O HECKObKUX LUMKNax cbopa AaHHbIX, HO
018 NPOKPYTKM M MacluTabupoBaHMsa AOCTYMHbI TONbKO AaHHbIe NOCAeAHEero UuKna.

BO3MOXHOCTb NPOKPYTKM OTODPAXKaeEMOro curHana (nepemelLeHma no ropusoHTanm) u
M3MeHeHMA ero maclwTtaba (pacliMpenrna Uan CxaTua No ropu3oHTaNM) O4eHb BaXKHa,
TaK Kak oHa cnocobctsyeT 6onee ryboKOMY M3y4eHUIO NOAYYEHHOTO CUrHana. Takoe
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CpeAcTsa ynpasieHus passepTkon 2

6onee rnyboKoe M3yyeHme 4acTo AOCTUIaeTca 3a CHeT PacCMOTPEHMA CUTHaNa Ha
Pa3HbIX YPOBHAX abCTparnposaHmna. MoxeT BO3HUKHYTb HEOBXOAMMOCTb PaCCMOTPEHMS
KaK KPYMNHOro M306pa))eHns, Tak 1 OTAENbHbIX MEJIKMX ero AeTanem.

BO3MOKHOCTb M3y4eHWa AeTaseil CMrHana nocae ero Nofy4YeHuns — 3To NPEMMyLLECTBO,
KoTopoe 06bI4HO CBA3bIBAIOT C LUMdPOBLIMK OcLMANorpadamm. TakoBbIM YacTo ABAAETCA
CNocobHOCTb 3adMKCMPOBaTL M306paXKeHMeE C LIe/IbIo ero U3MEPEHMA C MOMOLLLbIO
KypCOpOB MUK pacredyaTku. B page undposbix ocumnnorpados 310 NpenmyLL,ecTBO
pacwmpeHo A0 BO3MOKHOCTU JafibHENLIEro U3yYeHusa AeTanel NoNy4eHHoro curtana
nyTem ero NPOKPyTKM U U3MEHEHUA MacliTaba No ropu3oHTa N,

OrpaHMYeHMs Mo COOTHOLLIEHMIO MEXAY HAaCTPOMKamu BpemeHu/aenenHms,
MCNO/b3yeMbIMM A1 COOpa AaHHbIX, U HACTPOMKaMK BpeMeHu/aeneHns,
MCMO/b3yeMbIMM NMPK UX NPOCMOTpPE, He cyllecTayeT. CyllecTByeT, 0fHaKo, HeKkoe
nosie3Hoe orpaHunyeHne. /1o HEKOTOPOWM CTEMEHM 3TOT CBA3AHO C PyHKLMEN
aHaNN3NPYEMOrO CUTHaa.

YBennueHune maciwtaba oCTaHOBNEHHbIX AaHHbIX

Ecan ysennuntb nonyyeHHble gaHHble B 1000 pa3 no ropusoHTanm u 8 10 pas no
BEPTMKaNK, TO UX OTOOPArKEHNE Ha 3KpaHe byaeT no-nperKHeMy AOCTaTOMHO YETKUM.
He cnenyet 3abbIBaTh, YTO NPOBOAUTL U3MEPEHUA OTOBPAXKaEMbIX LLaHHbIX MOMXKHO
TO/NIbKO aBTOMATUYECKMU.

MI3MeHeHWe BpeMeHHOro pexxnma passepTtku ("HopmanbHbiin", "XY" nan
"KayeHue")

1 HaxkmuTe KHoMKy [Horiz] fopu3oHT..

2 B meHto "Pa3BepTKa" HaxXmuMTe KHOMKY BpemeHHOM pexum v BbibepuTe 04HO 13
3HaYeHUN.

HopmanbHbIW — cTaHAaPTHbIN paboumnin pexmum ocumnnorpada.

B HOpMa/IbHOM BPEMEHHOM PeXKMMeE COBbITUA CUrHANOB, NPOUCXOAALLME A0
3anycka, otobpaskatoTca cnesa oT ToukM 3anycka (), a cobbIT1s cMrHanos,
npoucxodsatlme nocae Hero, — Crpasa.

XY — B perkmme "XY" Ha aKpaHe oTobparkaeTca He 3aBUCMMOCTb HaMpPAXKeHUA OT
BPEMEHMU, 3@ 3aBUCMMOCTb HAMNPAXKEHUA OT HaNpaXKeHWsA. BpemeHHan pa3sepTka
BbIK/tOYaeTcA. AMNAWTYAA KaHana 1 oTobpakaeTcs No ocu X, a KaHana 2 — no ocu
Y.
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CpeacTsa ynpasneHus passepTkom

Pexkum "XY" MOMKHO MCNONb30BaTb /19 CPAaBHEHMSA COOTHOLEHMSA YacToTbl 1 $hasbl
ABYX cMrHanos. MNpun Hannunm npeobpasosatenel pexnm "XY" MoxHO
MCNO/b30BaTh /18 0TOOPaKeHMs 3aBUCUMOCTM AedOopMaLIMM OT CMELLEHMS,
NOTOKa OT A@aBAEeHMNA, HANPAXKEHMA OT CU/Ibl TOKA MM YaCTOTbI CUrHaa.

N3mepeHuna curHanos B pexkume "XY" BbIMOAHAOTCA C MOMOLLLbIO KypPCOPOB.

Ons nonyyeHns 40NOAHUTENbHOM MHGOPMaUMM 06 MCNONb30BaHUKM pexmma "XY"
015 BbINOJIHEHMA U3MepeHnin obpatuTecs K pasaeny "BpemeHHON pexxum
"XY"" Ha cTpaHuue 80.

KaueHue — BbI3bIBaeT Me/IEHHOE NepemellleHme CUTHaNa Mo aKpaHy cnpasa
HasieBO. DTO MOKET BObITb BbIMO/IHEHO TOILKO MPU CKOPOCTM Pa3BepTKM He bonee
50 mc/men. B npoTMBHOM C/iydae npu Bbixode B pexkum "KaueHume" ckopocTb
pa3sepTkM ByaeT cHuKeHa Ao 50 mc/aen.

3anyck B pexkume "KayeHne" He npomcxoanT. PUKCMPOBAHHOM TOUYKOM OTCYeTa
ABNAETCA NPaBblii KPai 3KpaHa, YTO COOTBETCTBYET TEKYLLEMY MOMEHTY BPEMEHM.
Mpowusolenne cobbITUA MPOKPYUNBAIOTCA CIEBA OT TOYKM OTCYeTa. A TaK Kak
3aMyCcK He MPOUCXONT, OTCYTCTBYIOT M NMPEANyCKOBbIE AaHHbIE.

Ecnu B pexkmme "KayeHue" notpebyeTtcs NpruocTaHoBUTL oTobpakeHune, To
HaxmuTe KHonKy [Single] OaHOKpPaTHBIN 3anycK. YToObI yAaAUTb AaHHbIE C
3KpaHa 1 BO30OHOBUTL COOpP AaHHbIX B pexkmnme "KadyeHune", cHoBa HaxKmuTe
KHonKy [Single] OaHOKpPaTHbIN 3anyckK.

Pexkmum "KaueHne" ncnonb3yeTtca 41a HU3KOYACTOTHbIX CUTHAM0B C Lie/bto
nosy4YeHns n3obparkeHns, Kak Ha IEHTOYHOM camonucle. 3To NO3BoNAET
NPOKPYYMBaTh M306paXKeHMe cUrHana Ha 3KpaHe.

BpemeHHOM pexmnm "XY"

Mpumep

B perkmme "XY" Ha aKkpaHe ocumnnorpada otobparkaeTca He 3aBUCUMOCTb HanpaXKeHUA
OT BPEMEHM, @ 3aBUCMMOCTb HAMNPAXKEHWA OT HAMPAKEHUA, U NPU 3TOM UCMO/b3YIOTCA
[Ba BXOAHbIX KaHana. BXoAHOM curHan KaHana 1 oTobparkaeTca no ocu X, a KaHana 2 —
no ocu Y. na oTobparkeHnsa Ha aKpaHe 3aBUCMMOCTM AedopMaLmn OT CMELLLEHMS,
MOTOKa OT AaBNEHWA, HAMPAKEHMWA OT CU/Ibl TOKA MM OT YaCTOTbl CUTHAAA MOXKHO
MCNOAb30BaTb Pas3nyHble NpeobpasosaTteny.

B aTOM 334aHMM NOKa3aH 0HbIYHbIN CNOCOD UCMOAb30BaHMA pexkima oTobparkeHua "XY"
Ha Npumepe M3MepeHna pasHuUbl ¢as AByx CUrHaA0B OAMHAKOBOW HYACTOTbl MO METOAY
Jnccaxy.
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1 ToAKAUMTE UCTOYHMK CUHYCOMORNBbHOMO BOMHOBOIO CUrHaa K KaHany 1, a
MCTOYHMK NOA0BHOr0 CMrHaAa TOM XKe YacToTbl, HO He COBMNAaAatoLWEro C NepBbiM No
daze, — K KaHany 2.

2 Haxkmute KHonky [Auto Scale] ABTomacwTta6, 3atem kHonKy [Horiz] fopusoHT.,
NPOrpammHyto KHOMKy BpemeHHoM pexxum 1 Bbibepute "XY".

3 LleHTpupyiTe CMrHaN Ha SKpaHe C MOMOLLLIO pyYeK NoNoXKeHUA KaHana 1 1 2 (%). na
yao06CcTBa NPOCMOTPa pa3BepHUTE M306paXKeHME CUTHANA C MOMOLLBIO PyYeK
HaCTPOWMKM BOALT/AeNeHNA KaHanoB 1 1 2 1 NporpaMMHbIX KHOMOK TOUHBINA.

Yron cagura ¢as (6) MoKHO paccumTaTh No creaytollein dopmyne (Mpeanonaraetcs,
YTO amnAnTyaa 06OMX KaHaI0B OAMHAKOoBa):

sind = Aorg
BY' D

Signal must
«—— becenteredin ———»=

1y

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

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

4 Haxmute KHonky [Cursors] Kypcopbi.
YcTtaHoBUTE Kypcop Y2 B BEPHEW Y4acTM cMrHana, a Kypcop Y1 — B HUKHEN.
ObpaTnTe BHUMaHWe Ha 3HaveHue AY BHM3Y aKpaHa. B aTomM npumepe 1cnonbayoTes
KypCopbl OCK Y, HO BMECTO 3TOr0 MOXHO MCMOAb30BaTb Kypcopbl ocu X.

6 TMepemecTnTe Kypcopbl Y1 1 Y2 Ha nepeceyeHme curHana c ocbto Y. CHoBa obpatute
BHMMaHMe Ha 3HayeHune AY.
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2 CpepacTsa ynpasieHna passepTKom

Puc.4 WsmepeHue yria casura ¢pas (aBTOMaTMUECKOE 1 C MOMOLLbIO KYpCOpoB)

7 PaccumTaiTe yron casura ¢as no ykasaHHoW Huxke dopmyne.

HonycTtum, 4To nepsoe 3HavyeHmne AY cocTasnsaeT 2,297, a sTopoe — 1,319, Toraa:

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

6 = 37.65 degrees of phase shift

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

Mpu BbIGOpE pexuma otobparkeHuns "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. Ecnm Hy»KHO NPOCMOTPETb TO/IbKO OTAE/IbHbIE YYaCTKU
n3obpaxkeHua 3aBnucumoctn Y ot X, TO BOCNO/Ib3YNTECb BXOAHbIM CUTHANOM MO ocu Z.
CUrHan no ocu Z BKAKOYAET M BbIK/IOYAET OCUMANOTPaMMy (B aHAaNOroBbIX
ocumnnorpadax 3STOT CUrHaA Ha3bIBAETCA Z-ralleHUEM, T. K. OH BK/IFOYAET U BbIK/OYaeT
ny4). Mpu HU3KoM ypoBHe curHana Z (<1,4 B) otobpaykaeTtcs 3aBMcMmMOCTb Y OT X, a npu
BbICOKOM (>1,4 B) n306parkeHune oTKAo4aeTcs.
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CpeAcTsa ynpasieHus passepTkon 2

OTobparkeHne BpeMeHHOM pa3BepTKM C U3MEHEHHbIM MaclTabom

MacwTab (paHblue Ha3bIBaEMbI PEXMMOM 33EPKKN PA3BEPTKM) — 3TO PacTAHYTas no
ropu30HTaIM BEPCUA HOPMAIbHOTO 3KpaHa. Mpum Bbibope pexmnma "MaclTab" akpaH
[OENUTCA Ha [1Be NOJIOBWHbI. B BepXHeN 4acTu oTobpakaeTcsd HOPMaabHOE OKHO
BpEMEHW/AeNeHNs, a B HUIKHEN — OKHO BPEMEHW/AeNeHNA YCKOPEHHOro
MacwTabupoBaHms.

OkHo "MacluTab" — 370 yBenmyeHHan 061acTb HOPMabHOTO OKHA BpeMeHKn/aeneHus.
Pexkum "Macwwitab" MOXKHO MCNONb30BaTb A5 Pa3MeLLeHNA U TOPU3OHTAIbHOTO
PaCcTAXKEHWA HYYKHOM YacTM HOPMaNbHOro OKHa Ana 6osee AeTaNbHOro aHaM3a curHana
(c 6onee BbICOKMM paspeLleHnem).

BkAtoyeHme (Mnm BbikAoYeHME) pexkima "MaclwTtab"

1 HaxmuTe KHOMKy MacwTaba @ (nnn kHonKy [Horiz] Fopu3oHT., a 3aTem
nporpammHyto KHonky Macwrab).

OTun mapkepbl ykasbiBaloT Bpems/oneneHne  Bpewmsa/geneHuve Bpewmsi 3agepxku
Ha Ha4arno u KoHew, ANS HOPManbHOroO ANs YBENMMYEHHOro MrHOBEHHO oTobpaXxaercs
okHa "MacwTab" OKHa OKHa npy NOBOPOTE PYUKU

— perynMpoBKN pa3BepTKu

HopmanbHoe
OKHO -

AHomanus
curHana,
pas3BepHyTasi
B OKHe -
"MacwrTab"

OKHO
"Macitab"

Bbl6paTb . Memio "Pa
"MacwwTab"

ToUH. HACTR.
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06/1aCTb PaCTAXKEHWUA HOPMA/IbHOTO 3KPaHa 0YepPUMBaETCA NPAMOYTObHUKOM,
OCTa/ibHas YacTb 3KpaHa 3aTeHsaeTcA. MPAMOYrobHMK C 061aCTbo PACTAKEHMS
HOPMa/IbHOTO 3KpaHa OTOBPaKaeTca B HUMKHEIN NONOBUHE KPaHa.

[Na U3MeHeHMsa HacTpoeK BpemeHun/aeneHmsa pa3sepTkm B okHe "Macwtab" nosepHute
pYyYKy mMacluTaba pa3BepTKM (CKOPOCTb Pa3BepTKM). Bo Bpema BpalleHUs pyyKkm
YyBE/IMYEHHOE OKHO BpeMeHu/aeneHmns byaeT BblaeeHo B CTPOKE COCTOAHMA Haf
obnactbio oTobpakeHMsa curHana. C NOMOLLbIO Py4YKM MacliTaba pa3BepTKu (CKOpoCTb
pa3BepTKM) MOXKHO PerynpoBaTh pasmep oKHa.

C NOMOLLLIO PYYKM MONOMKEHWUA MO TOPU3OHTANN (BPEMS 3aEPMKKM) MOXKHO HaCTPOUTb
MOJIOKEHMNE YBEIMYEHHOTO OKHa, MepeBuran ero Brpaso-8/1eBo. 3HaYeHVe 3a4ePHKKN
(T. €. BpeMA Mo OTHOLLEHMIO K TOYKE 3aMyCcKa) NoABIAETCA B NPAaBOM BEPXHEM YTy
9KpaHa npu BpaLWEeHMUM PYyUKM BpEMEHN 3a0epKKU (4 D).

OTpuuaTesbHoe 3HaYeHMe 3aJePKKN CBMAETEIbCTBYET O TOM, YTO Bbl CMOTPUTE Ha
Y4aCTOK CUTHaNa [0 TOUYKM 3aMyCKa, a MONOKMUTENbHOE — O TOM, YTO Bbl CMOTPUTE Ha
Y4aCTOK CMUrHana nocse TOYKM 3anycka.

YT0b6bl U3MEHWUTHL HAaCTPOMKMN BpemMeHu/aeneHns pasBepTkv B HOPMaibHOM OKHe,
OTKtoUMTE pexkum "MaclwTab" 1 noBepHUTE pyYKy macluTaba pasBepTKM (CKOPOCTb
pasBepTKu).

CBefieHMA 06 MCNob30BaHUK pexkMma "MacwTab" aaa M3MepeHnini MoXKHO HalTK B
pasgenax "Jlokanusauma MMmnynbca A8 U3MepeHns BepXHero yposHA'" Ha
cTpaHuue 282 n "/lokanusauma cobbiTuA C LeNblo U3MEPEHMA YacToTbl" Ha
CcTpaHuLe 289.

MepekntoyeHne pexxnmos rpyboi/To4HON HaCTPOMKM KHOMKM MacluTaba

Pa3BepTKM

84

1 HaxmuTe pyyry maclitaba passepTku (Man kHonky [Horiz] Fopu3oHT. > TouHbIN),
YTOObI NEPEKIUNTLCA C PEXKMMA FPYDOI Ha PEKMM TOYHOI HAaCTPOMKKM MacliTaba
pa3BepTKu.

Koraa akTnBMpoBaH pexkim TOUHBIN, Npy NOBOPOTE PyYKM MacliTaba pa3BepTku
M3MeHeHue BpemeHmn/aeneHnsa (otobpaxkaemoe B CTPOKE COCTOSHUA B BEPXHEN YacTy
3KpaHa) NPOMCXOAMT C MEHbLIMM LArom. Mpu BKAtOYEHHOM peskrme ToUYHbIN
KannbpoBKa NapameTpa BpemeHu/neneHnsa octaeTcad HeM3MeHHOM.

Korza pexum TOUHbIA BbIKAOYEH, C MOMOLLBIO PYYKM MacluTaba pa3BepTKM HAacTpoliKa
BPEMEHW/AeNeHna U3MeHAETCA C NOLIAroBO NocneA0BaTeIbHOCTbo 1-2-5.
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PasmelleHMe TOYKM OTCYEeTa BPEeMeHM (cneBa, Mo LeHTPY, CNpaBa,
NONb30BaTE/IbCKOE)

Touka OTCHeTa BPEMEHM — 3TO TOYKA Ha 3KpaHe ANA BPeMeHM 3a4ePKKM (MonoxKeHWe no
ropu3oHTanMn).

1 HaxkmuTe KHonky [Horiz] (Topu3oHT.).

2 B meHI0 pa3BepTKu HaskMmmUTe KHoMKy Hayano otcyerta v BbibepuTe 0A4HO U3
cneayowmx 3HaYeHNn:

JNeBbliA — TOYKa OTCYeTa BpemMeHun npmneAsaHa K 0O4HOMY OCHOBHOMY AE/TIEHNIO NO
1eBOMY Kpato 3KpaHa.

LleHTp — TOUKa OTCcYeTa BpEMeHW NPUBA3aHa K LEHTPY KpaHa.

MpaBbIii — TO4YKa OTCYeTa BPEMEHM NPUBSA3aHa K O4HOMY OCHOBHOMY AENEHMIO NO
npaBomy Kpato aKpaHa.

Monb3oBaTenbcKkoe pasmeLeHne — N03BO/IAET pa3meLlaTb TOYKY Havana oTcHeTa
BPEMEHM B NMPOLIEHTAaX OT WMPUHbLI KOOPAMHATHOW ceTkM (npu 3Tom 0 %
COOTBETCTBYIOT /1IeBOM rpaHuue, a 100 % — npaBoi rpaHuLe).

Hebonbluoi 6enblit TpeyronbHUkK (V) B BepxHen 4acT KoopanHaTHOM ceTKM obo3HavaeT
TOYKY OTCYeTa BpemMeHMU. [pr 3HaUYEHUM 3a4EPHKKN PABHOM HY/IHO MPOUCXOANT
HanoKeHne nHAMKaTopa Touku 3anycka (V) Ha MHAMKATOP TOUYKM OTcuyeTa.

MonoxKeHne TOYKM OTCYETa 3aaeT UCXOAHOE NONOKEHWE CODbITUA 3amycKa B NaMATH
ocumnnorpada 1 Ha akpaHe (ecnu 3agepskKka yctaHosneHa Ha 0).

Mpu BpaLWEHUM PYYKM MaclUTabMpPOBaHMWA MO rOPU30HTaNM (CKOPOCTb Pa3BEPTKM)
M306paKeHne cMrHana pacTArMBaeTCa UM CRUMAETCA OTHOCUTEIbHO TOYKM OTCYETa
Bpemern (V). Cm. "Perynuposka macwutaba passepTtku (Bpemsa/geneqHue)" Ha
CTpaHuue 77.

Mpu BPaLLEHUN PYYKM PETYNMPOBKM NOAOKEHNSA NO ropmu3oHTanm (4 ») B HOpManbHOM
pexunme (He B pexrMme macliTabupoBaHmna) MHAMKaTOp To4kM 3anycka (V)
nepemeLLaeTca BAE€BO MM BNPaBO OTHOCUTENbHO TOUKM oTcHeTa Bpemeru (V). Cm.
"PerynMpoBKa 3aepKKu1 No ropMsoHTanu (nonoxeHus)" Ha ctpaHumue 77.
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MoncK cobbITnM

86

[Onsa noncka GpoHTa, ASMTENBHOCTM UMYNbCA, BPEMEHW HapacTaHMa/cnaaa, KOPOTKOro
MMMNY/IbCa, MMKOB YacTOTbl U MOCAEA0BATE/IbHBIX COBBITUI Ha aHa0rOBbIX KaHaaax
MOXHO BOCMO/Ib30BaTbCA KHOMKOW [Search] Mouck.

HacTpolika napameTpoB noucka (cm. pasaen "HacTpoiika noncka" Ha cTpaHuLe 86)
BbIMOMHAETCA aHaNOMMYHO HAaCTPOMKe NapameTpoB 3anycka. PakTuyeckn Bce
napameTpbl NMOMCKa, KPOME MUKOB YaCTOTbl M NOC/eA0BaTENbHbIX COBLITUI, MOXKHO
CKOMMPOBATb B HACTPOMKM 3aMycKa U HaobopoT (cm. pasaen "KonuposaHue
napameTpoB noucKka" Ha cTpaHuLe 87).

[MouCK OTAnYaeTcA OT 3aMyCKOB TeM, YTO BMECTO ypOBHelZ 3anycCka Ana Hero
MCNONb3YHOTCA 3HA4YEHMNA NOPOroBOro ypoBHA NU3MEPEHUA.

HalaeHHble cobbITUA NOMCKA OTMEYAIOTCA B BerHeVI 4acTtu KOOp,CI,MHaTHOP’I CEeTKM
6enbimu TpeyronabHMKamm, a X Konm4ecTtso 0T06pa>KaeTcsq B CTPOKE MeHIo
HenocpeaCTBEHHO Haj, 0b03HaYeHMaMN NPOorpaMmHbIX KHOMOK.

HacTpoiKka noucka

1 HaxkmuTe KHonMKy [Search] Mouck.

2 B meHto "Mounck" Bbibepute MOUCK, 3aTEM C MOMOLLbIO PYYKM BBOAA BblibepuTe TMN
MoucKa.

3 Mcnonb3ysa ocTasibHble NPOrpamMHble KHOMKKW, HAaCTPOMTE BbIBPaHHbIM TN MOWCKa.
B 60/1bLIMHCTBE C/1ly4aeB HAaCTPOMKa NapameTpoB NOMCKa BbINONHAETCA aHaN0MMYHO
HaCTpOWKe NapameTpoB 3anycka.
[na HacTpolKkM noncka GpoHTa cm. pasaen "3anyck no ppoHTy" Ha cTpaHmue 190.

N5 HaCTPOMKM NOUCKa ANNTENBHOCTU MMIMY/AbCa CM. pa3aen "3anyck no
ONTENbHOCTM MMMYAbca" Ha cTpaHuue 194,

[Ns HaCTPOWKM NoMCKa BpeMeHW HapacTaHua/cnaga cm. pasgen "3anyck no
BpemeHu HapacTaHua/cnaga" Ha ctpaHuue 202.

[na HaCTPOMKM NOMCKa KOPOTKOrO MMMY/bCa CM. padgen "3anyck no KopoTKomy
nakety" Ha cTpaHuue 208.

N5 HaCTPOMKM NOMCKA MMKa 4acToTbl CM. pasaen "Monck nMkoB GyHKLUK
BMN®" Ha cTpaHuue 107.

[Ns HacTPOWKM NoncKa nocaenosaTeNbHOCTM cMm. "lMocieaoBaTebHbIN
3anyck" Ha cTpaHuue 225 1 "MouncK gaHHbIx Lister" Ha cTpanuue 171.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepumm X PyKoBOACTBO MO 3KCM/yaTaLMm



CpeAcTsa ynpasieHus passepTkon 2

Ob6paTtnte BHMMaHME, YTO BMECTO YPOBHEN 3amnycka /18 NOMCKa MCMOo/b3YoTCA
3HaYeHusa NOPOroBOro ypoBHaA namepeHus. aa goctyna K meHto "Mopor namepexuns" us
meHto "Mounck" ncnonbsyinte nporpammHyto KHonky Moporu. Cm. "Moporn

namepeHuin" Ha ctpaHmue 302.

KonnpoBaHne napameTpoB NOMCKa
3a UCK/IIOYEHMEeM NapameTPOB MOMCKa MMKOB YacTOTbl U MOC/eA0BaTE/IbHbIX COBbLITUA,
napameTpbl MOUCKa MOKHO CKOMMPOBaTh B MapameTpbl 3amnycka M HaobopoT.
1 HaxmuTe KHOMKy [Search] Mouck.

2 B meHto "Mounck" BbibepnTe MOUCK, 3aTEM C MOMOLLLIO PYYKM BBOAA BbIbEpPUTE THN
nomcka.

3 Haxmute kHonky Konuposartb.
4 B meHto "Konua noucka" BbiNnonHUTe cneaytowme AencTeums.

Haxmute Konuposatb B 3anycK, 4To6bl CKONMPOBATL MapameTpbl 41
BbIOBPAHHOrO TWMNa NOWCKa B MapaMeTpbl A/19 COOTBETCTBYHOLLErO TMNa 3anycKa.
Hanpumep, ecnun B KayecTBe TUMa NMOUCKa YCTaHOB/EH TUM "JAUTeNbHOCTb
umnyabca", Npu HaxaTun KHonkM KonuposaTb B 3anycK napameTpbl NovcKa
ByayT CKOMMPOBaHbI B MapameTpbl 3anycka Ana AJUTeNbHOCTM UMNYAbCA, 1 ByaeT
BbIOPaH 3anycK No AANTENbHOCTU MMNY/bCA.

HaxmunTe KHormKy KonmposaTb U3 3anycKa, 4Tobbl CKOMMPOBaTh NapameTpbi
3anycka 4,19 BbIBPaHHOro TWMa NoWCKa B MapameTpbl NMOMCKa.

[N oTMEHbI KONMMPOBAHMA HaXKMUTE KHOMKY OTMEHUTb KONuio.
MporpammHble KHOMKK MeHto "Konus nomcka" moryT 6biTb HE4OCTYMHbI, €CN OANH

M3 NapameTpoB HEBO3MOXXHO CKOMMpPOBAaTb MK eCan ANnA Bbl6paHHOFO TWNa NOWUCKa
HET COOTBETCTBYIOLWEro ThMa 3anycKa.

HaBurauma no BpemeHHOW pa3BepTKe

[ns nepemelleHns Mexay cneayowmmm 31eMeHTaMM MOXKHO UCMO/b30BaTh KHOMKY
[Navigate] HaBurauusa v cpeacrsa ynpasaeHums.

e [lony4yeHHble gaHHble (cm. pa3aen "HaBuraumsa no spemeHun” Ha cTpaHuLe 88).
e CobbITMA Nnoucka (cm. pasgen "Hasurauma no cobbITUaAM nomcka'" Ha cTpaHuLe 88).

¢ CermeHTbl — Npu BKAOYEHNN cbopa AaHHbIX B CETMEHTUMPOBaHHYO NamaTb (CM.
pa3gen "Hasuraums no cermeHTam" Ha cTpaHuue 89).
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CpeacTsa ynpasneHus passepTkom

TaKKe MOXHO nepenTn K cpeacTBam HaBMralymm Ha ceHcopHom aucnaee. Cm. "Bbibop
oTobparkeHua MHGOoPMaLUN NN SNEMEHTOB yrpaBaeHns Ha 6okoBol NnaHenn" Ha
CTpaHuue 58.

Hasurauma no spemenu

Koraa cbop AaHHbIX OCTaHOB/IEH, MOXHO BOCMPOM3BECTM NOMYYEHHbIE AaHHbIE C
MOMOLLIbIO CPeACTB HaBUraLLMK.

1 HaxmuTe KHoMKy [Navigate] HaBurauyus.

2 HaxkmuTe KHoMnKy HaBurauma B MeHto HaBuraumm v Bbibepute anemeHT Bpema.

3 HaxXmumaiTe KHOMKM HaBuramm @@@ [N nepemelleHuna Bnepea, ocTaHoBa

WU NepemelleHnsa Hasa no BpemeHn. MOXHO HaxaTb KHOMKY @ nnn @
HECKO/IbKO pas3, YTobbl YCKOPUTL BocnpounsseaeHmne. CywecTByeT TpM YPOBHA
CKOPOCTM BOCMPOU3BEAEHMS.

MOMHO NOMYYUTb AOCTYN K 3/1€MEHTaM yrpaBieHna HaBUralym Ha CEHCOPHOM 3KpaHe.
Cm. "Bblibop oTobparkeHnss MIHGOPMaLMK UK SNEMEHTOB YNpaB/ieHNs Ha 6OKoBOM
naHenu" Ha cTpaHuue 58.

Hasurauua no COObITMAM NOMCKa

Koraa cbop AaHHbIX OCTaHOB/IEH, C MOMOLLBIO CPEACTB HAaBUTaLMM MOXKHO NEPENTU K
HalAeHHbIM COBbITUAM MOUCKa (HAaCTPOEHHbIM C MOMOLLbO KHOMKK [Search] Mouck v
MeHI0, CM. pa3aen "Mouck cobbiTuin" Ha cTpaHuLe 86).

1 HaxmuTe kHoMKy [Navigate] HaBurauyus.
2 HaxkmuTe KHonky HaBuraymsa B meHto "Hasurauma" n sbibepute anemeHT MOKUCK.

3 [na nepexoaa K Npeablayliemy AN caeaytoemMy cobbITUIO MOUCKa UCMOb3yTe
KHOMKW CO CTPeNnKamu Hasag, v Bnepes, @@

MouncK gaHHbIX NocAen0BaTe/IbHOro AJeKoanMpoBaHUA:

® HaXMWUTe KHOMKY OCTAaHOBKM @ ONA YCTaHOBKN NN C6pOC3 METKW.

e HaykaTne NporpaMmHON KHOMKM ABTO MacwiTab onpeaenaer, NpoOUCXOAMT M Npu
HaBUraLumMm aBTomMmaTMyeckoe macluTabrpoBaHme oTobparkaemoro cMrHana nog,
pa3mep OTMEYEHHOW CTPOKM.

e HaxaTue nporpammHoin KHomnku MpoKpyTKa Lister no3sonaeT Mcnonb3oBaTb PyyKy
BBOZA A1 MPOKPYTKM CTPOK AaHHbIX Ha 3KpaHe Lister.
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CpeAcTsa ynpasieHus passepTkon 2

TaKKe MOXHO nepenTn K cpeacTBam HaBMralymm Ha ceHcopHom aucnaee. Cm. "Bbibop
oTobparkeHua MHGOoPMaLUN NN SNEMEHTOB yrpaBaeHns Ha 6okoBol NnaHenn" Ha
CTpaHuue 58.

Hasuraumsa no cermeHTam

Koraa 3aaeicTBoBaHa cermeHTMpoBaHHaA NamaTb M 0CcTaHoBAEH cBOp AaHHbIX, C
MOMOLLLbIO CPeACTB HaBUraLLMM BO3MOXKHO BOCMPOM3BEAEHME CETMEHTOB MOMYYEHHbIX
OAHHBIX.

1 HaxmuTe KHoMKy [Navigate] HaBurauyus.
2 HaxkmuTe KHoMNKy HaBurauma B meHto Hasuraumm v Bbibepute anemeHT CermeHTbI.

3 HaxmuTe KHOMKy Pexxum BocnpoussegeHuns v BbibepnTte oamnH 13 CaeayoLmx
BapWaHTOB.

Bpy4Hyl0 — BOCMpOM3BEAEHNE CETMEHTOB BPYYHYIO.

PexMM BOCNPOM3BEAEHUSA BPYUHYIO

HaxkumaiTe KHOMKK @@ 0N Nepexoaa K NpeablayLiemy Uan cieayouemy
CermeHTy.

Ha)}munTe NporpammHyto KHOMKy |< [ON15 Nepexoaa K NepBomMy CermeHTy.
HaxmnTe NporpammHyto KHOMKy N N8 nepexoaa K nocaegHemy CErMmeHTy.
ABTO — aBTOMATMYECKOe BOCNPOU3BEAEHNE CErMEHTOB.

Pexrnm aBTOMaTU4YECKOro BOCMNpPOn3BeaeHnA

Ha)KMKTe NPorpammHyto KHOMKY @@@ 418 NepemelLeHns Bnepes,
OCTaHOBA W/ MepemMelleHMs Ha3aa no BpemeHn. MOoXKHO HaxaTb KHOMKY @

nAn @ HECKOJ/IbKO pas, 4Tobbl yCKOPUTL BoCnponssedeHme. CyllecTsyer Tpu
YPOBHA CKOPOCTW BOCMPOU3BEAEHUA.

MOXHO NOAYYNTb AOCTYN K 3/1€MEHTAM YNpaBAeHNsa HaBUraUuMm Ha CEHCOPHOM 3KpaHe.
Cm. "Bbibop oTobparkeHUs MHGOPMALLMKN UM SNEMEHTOB yNnpaB/eHns Ha 6OKOBO
naHenn" Ha cTpaHuue 58.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

3 CpepacTtBa peryiMpoBKM No
BEPTUKANM

BK/toYeHMe 1 BbIK/IOYEHME CUTHAN0B (KaHaloB UaM maTemaTuieckmx GyHkumin) / 92
HacTpoiika macwTtaba no Beptnkanam / 93

HacTtpoiika nonoxeHusa no septukanm / 93

YKa3aHue cBa3un KaHanos / 94

YKazaHue nmnegaHca Ha Bxoge KaHana / 95

YKa3zaHuMe orpaHUMYeHuns nNoaochl nponyckaHma / 95

M3meHeHue TOYHOM/rpy6oit HaCTPOMKM pyUYKM macluTabuposaHua no septukann / 96
MHBepTupoBaHue curHana / 96

HacTpoiika napameTpoB NpobHMKa aHaNoroBoro KaHana / 97

Huxe nepevmcieHbl CpeacTsa PeryiMpoBKM NO BEPTUKANN.

*  PyyKuM perynimposku macliTaba no BEPTUKANU N NONOXKEHNA ONA KaXX40ro
dHa/NI0roBoOro KaHasa.

e  KHOMKM BKAKOYEHMA U BbIKNKOYEHMA KaHA/I0B M AO0CTYNa K nporpammHoOMy MeHH
onpedeneHHOro KaHana.

*  D/IeMEeHTbI yNpPaBAeHUA CEHCOPHOro 3KpaHa 419 HaCTPOMKM BEPTUKaNbHOIO
MacluTaba 1 pPacnoNoKeHMs (CMeLLeHna) 1 NoaydeHne 40oCTyna K MeHI0 KaHana.

Ha cneaytoliem pUcyHKe NoKkasaHo MeHIo KaHana 1, oTobparatoLleeca noc/ie HaxaTms
KHOMKM KaHana [1].

KEYSIGHT

TECHNOLOGIES
91



3 Cpepacrtsa peryavpoBKM No BePTUKaM

Kanan, McTouHnk  YpoBeHb 3anycka
BONbThI/AeneHns 3anycka unu nopor

/ \ —

/ N\ — \

YpoBeHb
3a3eMneHnsd
kaHana 1

YpoBeHb
3a3emrneHus

KaHana 2 \\\\\

Mpenen AN TouH.HacTp WHeepT

YpoBeHb 3a3eMIeHNA CUTHANA A/1A KaxA40ro oTobparkaemoro KaHasa onpeaensaeTcs no

MONOXKEHMIO 3HauKa £ B KpalHeWn NeBoi 4acTu aKpaHa.

BKAtOYEHME 1 BbIK/IHOYEHWE CUTHA/I0B (HaHaﬂOB NN MaTemMaTnyeCKmnx
bYHKLH)
1 BkAatoyeHMe 1 BbIK/IOYEHWE KaHaa (a TakKe oTobparkeHne MeHto KaHana)
OCYLLIECTBAAETCA C MOMOLLbI0 COOTBETCTBYIOLLLEM KHOMKM aHa0r0BOro KaHana.
Ecnv KaHan BK/OYEH, ero KHOMKa NoACcBeYMBaeTcs.

ITO TaKXKe MOXKHO cAenaTb C MOMOLLLbIO CEHCOPHOTO 3KpaHa. Cm.
"BKtoYyeHne/BbIK/OYEHNE KaHAI0B U OTKPbITUE ANANOrOBbIX OKOH AN YPaBieHNs
maclwtabom n cmeleHnem" Ha cTpaHuue 66.
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CpeAcTBa pery/MpoBKM No BepTrkanu 3

BbikntoueHue KaHanos

Mpexae Yem BbIKNHOYMTb KaHaa, He0BX0AMMO OTKPbITL ero MeHto. Hanpumep, ecau
KaHanbl 1 M 2 BKNtOYEHbI M HA 3KpaHe oTobpaXkaeTca MeHIo KaHana 2, To gna
OTKNIOYEHUA KaHana 1 cHayana cnefyet HaxaTb KHOMKY [1], uTo6bl OTKPbITb MeHto
KaHana 1, a 3atem elle pas HaxkaTb KHOMKY [1], 4To6bl BbIKAHOUYUTL KaHan 1.

HacTponka macwtaba no BepTUKaam

1 MosepHunTe BOAbLIYIO PYYKY Ha KHOMKOM KaHana C MeTKoM g ,b , 4TOObI 334aTb
MaclTaburpoBaHme No BepTUKaan (BOALTbI/AeneHne) ana KaHana.

ITO TaK»Ke MOXKHO CAeNaTb C MOMOLLbI CEHCOPHOrO 3KpaHa. Cm.
"BK/tOYEHME/BbIK/IOUYEHWE KaHA/IOB M OTKPbITUE AMAIOrOBbIX OKOH AJ/1A YrPaBAeHUs
macwTabom u cmeleHrem" Ha cTpaHuLe 66.

C NOMOLLIO KHOMKKM MacTabupoBaHMA NO BEPTUKAIN MOXKHO MEHATb MaclTab
aHa/I0roBOro KaHana ¢ NowaroBow nocnefosaTenbHocTbio 1-2-5 (¢ npobHukom 1:1) npwm
YC/I0BMM, YTO TOYHAs HAaCTPOWKa He BKAtoYeHa (cm. "MiameHeHne TouHo/rpyboi
HaCTPOMKM PyYKM MacuTabrupoBaHMA MO BEPTUKaNW" Ha cTpaHuLe 96).

3HaueHune ”BOJ'IbTbI/,EI,eJ'IEHVIH” dHa/1I0roBOro KaHasna 0T06pa>1<aeTcn B CTPOKe COCTOAHMA.

Mpu NOBOPOTE PYUKM M3MEHEHMWSA HAaCTPOEK BONLT/AENEHMS MO YMONYAHUIO
yCTaHaB/IMBAETCA PEXMM BEPTUKANbHOTO PACLUMPEHMS CUTHANA OTHOCUTEIbHO YPOBHSA
3a3em/IeHMs KaHana, O4HAKO 3TOT PEXKMM MOXKHO M3MEHUTb Ha pacluMpeHmne
OTHOCUTENIbHO LeHTpa 3KpaHa. Cm. "PacluMpeHme no LeHTPY UK MO HUKHEMY
ypOBHI" Ha cTpaHuue 387.

HacTpolika nonoKeHua no BepTuKanm

1 TloBepHWTE MaNEHbKYIO PYYKY PACMONOKEHMA NO BEPTUKAAM (§), 4TOBbI NPUNOAHATL
MM OMYCTUTb CUTHAA KaHaia Ha SKpaHe.

Ty PerynmpoBKy MOXKHO TaKKe BbINMOAHWUTb, UCMO/b3Ys CEHCOPHbIN 3KpaH. CMm.
"M3MeHeHWe CMeLLEHMA CUTHANOB NyTEM NepeTackMBaHMA 3HAUYKOB OMOPHOMN TOUKM
3a3emsieHuns" Ha cTpaHuLe 63 1 "BKaoveHe/BbIKNOYEHNE KaHanoB 1 OTKPbITUE
AMaNoroBbIX OKOH ANA YNpaBaeHUa MacwTabom 1 cmellleHnem" Ha cTpaHuue 66.
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3 Cpepacrtsa peryavpoBKM No BePTUKaM

3HaYeHMe HanNpAKEeHNA CMELLEHNA NPeACTaBAAET PAa3HMLY HANPAXKEHUA MeXay

LEHTPOM JMCI/IEA MO BEPTUKAAM U 3HAYKOM yPOBHS 3a3emnerns (£¥). OHo Takwke
MOKeT COOTBETCTBOBATb HAMPAMXKEHWIO B LIEHTPE 3KpaHa No BEPTUKANN, eC/u
BEPTMKa/NbHOE pacluMpeHune 3a4aHo No 3a3eMaeHnto (M. "PaclumMpeHmne no LeHTpy nam
Mo HUMKHEMY ypoBHHIO" Ha cTpaHuLe 387).

YKazaHue CBA3M KaHa0B

coBeT

[aHHbI NapameTp NepeKkatoYaeT CBA3b BXoAa KaHana Ha AC (nepemeHHbIi Tok) nan DC
(NOCTOSIHHbBIN TOK).

Ecnn kaHan cBA3aH N0 NOCTOAHHOMY TOKY, TO MOXHO 6bICTp0 onpeaenntb NOCTOAHHYHO
COCTaBNAWYH CUrHana, NPocTto namepus pacCtoAaHMe OT Hero 4o CMMBO/1a
3a3emMneHunA.

Ecan KaHan cBA3aH No nepemeHHOMY TOKY, TO COCTaBAAOLWAA NOCTOAHHOIO TOKa
CUTHaNa yaanAaeTca, YTo N03BOJIAET UCMO/1Ib30BATb 60/1bLIJle 4YyBCTBUTENbHOCTb OANA
0T06pa)+(EHMF| COCTaBI'IFHOLIJ,eVI nepemMeHHOro Toka aToro CurHana.

94

1 Ha)XmuTe KHOMKY HYXXHOrOo KaHana.

2 Y706bI BbIOPATH TUM CBA3M BXOAHOIO KaHana, HaXKmMuTe NporpaMmmHyto KHoMKy CBA3b
B MEHIO KaHana.

DC — CBs3b NO NOCTOAHHOMY TOKY NMo/Ie3Ha NpU MPOCMOTPE CUTHAIOB C 4aCTOTOM
He Bbille O I, He MMEeoLWMX 3aMETHbIX CMELLLEHWU MO NMOCTOSHHOMY TOKY.

AC — CBA3b MO NepemMeHHOMY TOKY No/se3Ha NpM NPOCMOTPE CUITHAN0B CO
3HAYUTENbHBIMW CMELLLEHVAMM MO NOCTOAHHOMY TOKY.

Ecnv BbibpaHa cBA3b N0 NEpeMeHHOMY TOKY, BbiOpaTh pexunm 5000 HEBO3MOKHO.
370 NpenoTBPaLLAET NOBPEXAeHNe ocumunnorpada.

Mpu cBA3M NO NepeMeHHOMY TOKY NOC/Ne10BaTeIbHO K BXOAHOMY CUFHaNy
noAKAto4YaeTca GUALTP BbICOKMX YacToT 10 I, yAanstoLwmii u3 curHana Bce
CMELL,EHNA COCTaBAAIOLEN MOCTOAHHOIO TOKa.

ObpaTnTe BHMMaHMWe Ha TO, YTO CBA3b KaHA/0B HEe 3aBUCUT OT CBA3W Tpurrepos. A
N3MEHEHUA CBA3M TPUITEPOB CM. pa3aen "Bbibop cBaA3u Tpurrepos" Ha cTpaHumue 232.
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CpeAcTBa pery/MpoBKM No BepTrkanu 3

YKazaHue nmneaaHca Ha BXode KaHana

Mpun NnoAKNOYEHNUM aBTOMATUYECKMN ONpeaeniemoro, aBToMaTM4ecKoro
NU3MEpPMUTENBHOIO NN COBMECTMMOro NpobHuKa InfiniiMax ocumnnorpad
aBTOMATUYECKM HAaCTPanBaeT NPaBU/IbHbIA UMNEeAaHC Ha BXOAaX aHA/I0roBbIX KaHaNOoB.

1 HaXXmuTe KHOMKY HYXHOro KaHana.
2 B MeHto KaHana HaxkmuTe KHOMKy MmnepaHc 1 BbiIbepunTe 0AHO M3 3HAYEHUN.

50 Om — cooTBeTcTBYET conpotneaeHnto 50 Om Kabenen, 06bIYHO
MCMONb3yeMbIX A1 BbICOKOYACTOTHbIX M3MEPeHU, U conpoTmeaerHmto 50 Om
AKTUBHbIX NMPOOHMKOB.

BbibpaHHbI BxoAHOW MMneaaHc 50 Om oTobparkaeTca Ha aKpaHe Hapsay co
CBEAEHMAMM O KaHane.

Mpw BbiBOpE CBA3N MO NepemeHHOMY TOKy (CM. pasaen "YKasaHue cBs3u
KaHanoB" Ha cTpaHuLe 94) UK ecam Ha BXo4 NosaeTca n3bbITOYHOE HanpaAXeHne
018 NpeaoTBPaLLEHMA BO3MOXKHbIX NMOBPEXKAEHWUI OCLMANOrPad aBTOMATUYECKM
nepekatodaeTca B pexxum 1MOm.

1 MOM — 3T0 pexunm, npeaHasHayYeHHbI 418 UCNOAb30BaHUA MHOMMX
NMaccMBHbIX NPOBHMKOB M NPOBEAEHNS U3MEPEHMIA 06LLLErO Ha3zHaYeHMA. bonee
BbICOKMI MMNEAAHC MUHUMK3MPYET 3ddEKT Harpyskmn ocumnnorpada Ha
TecTMpyemoe yCTPOMCTBO.

TaKoe cornacoBaHme NOAHOro MmnegaHca No3BoAAET NOAYYNTb Hanbosiee ToUHble
pe3ynbraTbl 1431\/\epeHM151 6naro,c|,apﬂ MWHUMN3aUNn OTpa)-KeHl/ll;’l B TPaKTe CUrHana.

CMm. Takxke ¢ [lns nonyvyeHua A0NOAHUTENbHbIX CBeAeHMIA 06 U3MEHEHMM C MOMOLLbIO NPOBHMKOB
nocetute Beb-ctpaHuuy www.keysight.com/find/scope_probes.

e (CBefeHua o Bbibope NpPobHMKA MOXKHO HAaNTU B IOKYMeHTe Pykosodcmeo o 8bibopy
npobHuKos u npucriocobaeHull 018 ocyunnoepagos Keysight (Homep AOKYMeHTa:
5989-6162EN), gocTynHom Ha Beb-calite www.keysight.com.

YKa3zaHue OorpaHM4yeHnAa NoaoChbl NPOMyCKaHMA

1 Ha)XmuTe KHOMKY HYXXHOro KaHana.
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CpeAcTsa perysMpoBKM No BepTUKaAn

2 HaxkmuTe nporpammHyto kHonky MNpegen MM B MeHto KaHana, YToObl BKAKOYUTL UM
OTK/IIOYUTb OrpaHMyeHme NoA0Ckl MPOMYCKaHMA.

Korza orpaHuyeHme noaockl MPOnyCcKaHMA BKAOYEHO, MaKCMMa/ibHasA Noaoca
NPOonycKaHWa KaHana coctasaseT npubamsutensHo 20 M. Mpur BKAOYEHWM
OrpaHUYeHMA NOAOChI MPOMYCKAHWA AN CUTHANOB, YAaCTOTbl KOTOPbIX HUXE 3TOro
npeaena, U3 HUX yaanAeTca HexenaTeNbHbl BbICOKOYACTOTHbINM Wym. Kpome TOro,
orpaHM4eHne NoaoChl NPOMYCKaHWA OrpaHMYMBAET TPAKT CMrHaNa 3anycka no atnbomy
KaHany, ona KOToporo BrAoYeHa ¢yHKUmMaA Mpegen M.

3meHeHMe ToYHOM/rpybolt HaCTPOMKM PYYKN MacLTabMpPOoBaHUS MO

BEPTMKANM

1 HaxkmuTe pyyuKy maclwTabupoBaHUA KaHana no BEPTUKANM (UK HAKMUTE KHOMKY
KaHana 1 NporpammHyto KHonky TouHas B MeHIO KaHana), 4Tobbl NepeKkItoUYnTb
TOYHbIM UK TPYDObLIN PEXUM HACTPOMKM.

3TO TaKXKe MOXHO CAeNaThb C MOMOLLLbIO CEHCOPHOro 3KpaHa. Cm.
"BKAtoYyeHne/BbIKNOYEHNE KaHaI0B U OTKPbITUE ANANOrOBbIX OKOH AN YrpaBieHns
macltabom n cmeleHnem" Ha cTpaHuLe 66.

Ecnm Bbl6paHa TouHas HaCTpOﬁKa, TO YYyBCTBUTE/IbHOCTb KaHas1a MO BEPTUKA/IM MOXHO
MEHATb C MEHbLIMM LAromM. YyBCTBMTENbHOCTb KaHa a COXPaHAET MNOMHYHO Ka}'ll/l6pOBKy,
ecnm BratodeHa TouHan HaCTpOlZKa.

3HavyeHMe macluTaba no BepTuKaam oTobpaxkaeTca B CTPOKE MEHIO B BEPXHEN YacTu
aKpaHa.

Koraa TouHasa HacTpoiKa OTK/0YEHa, NMPU MOBOPOTE PYYKN M3MEHEHWA HAaCTPOEK
BO/IbT/AENEHMA MEHAETCA YyBCTBMTENbHOCTb KaHaa C NoLaroBoMm
nocnenoBaTeNbHOCTbO 1-2-5.

MHBepTl/IpOBaHl/le CnrHana

96

1 Ha)XmuTe KHOMKY HYXXHOro KaHana.

2 B MeHto KaHana HaxkMuTe NPorpammHyto KHomky MHBepTUpoBaTb, YToObI
MHBEPTMPOBATb BbIOPAHHbIM KaHa.
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Mpu BbIbOPE NapameTpa UHBEPTUPOBATb 3HAUEHMS HANPAMXKEHUA OTOBPAKAEMOrO
CUrHaNa MHBEPTUPYHOTCA.

MHBEpTMpOBaHUWE BAMAET Ha TO, Kak 0TOHBParKatoTca JaHHble KaHana. TemM He MeHee, Npw
MCMO/b30BAaHWUM OCHOBHBbIX YC/IOBMI 3aMycKa ocLMAAOrpad NbiTaeTCs COXPaHUTb Ty e
TOYKY 3aMycKa, M3MeHAA HaCTPOMKM 3anycKa.

Kpome Toro, npu MHBEPTUMPOBAHUK KaHana M3MEHAETCA pe3ynsTaT toboi
MaTemMaTU4ecKon GyHKLUMK, BbiIDpaHHOM B MeHIo "Matematunyeckasa GyHKUMS curHana”,
1 Ntoboro namepeHus.

HacTpoika napameTpoB NpobHMKa aHaN0roBOro KaHana

1 Ha)KMuUTe KHOMKY KaHana, CBA3aHHOIO C BbIOPaHHbIM NPOBHUKOM.
2 B MeH0 KaHana HaXKMUTe NporpammHyto KHomnky MPO6HUK, 4TOObI 0TOOPA3UTL MEHIO
npobHMKa KaHana.

B 3TOM MEHI0 MOXHO Bbl6paTb ANAa NOAKNHOHYEHHOTo ﬂpO6Hl/lKa Takne
AONO/THNTENbHbIE MapPaMeTPbI, KaK KOQd)d)VILI,MEHT 3aTyXaHWA N eaANHNLbI USMEPEHNA.

a1"100:1

MeHto NpobHMKa KaHana M3MEHSAETCA B 3aBUCUMOCTH OT TMMa NOAKIOYEHHOTO
npobHMKa.

[na naccuBHbIX NPobHMKOB (Kak To: N2862A/B, N2863A/B, N2889A, N2890A,
10073C, 10074C nnmn 1165A) oTobparkaeTca nporpammHasn KHomnka NMposepka
NPOo6HUKa, KOTOPan OTKPbIBAET AOCTYN K Npoueaype KOMNeHcaunmn NpobHUKOB.

Ocumnnnorpad BbINOAHAET TOUHYIO KaAMOPOBKY aHA/I0r0BbIX KAHAN0B A4/1A TaKMX
aKTMBHBIX NPOBHUKOB, Kak NPobHMKKM InfiniiMax. Mpu NoakNto4eHUN Kannbpyemoro
npobHmKa oTobparkaeTca nporpammHas KHomnka Kannbposka npobHUKa (1 MoxkeT
TaKKe M3MEHMUTLCA NPOrPamMMHan KHOMKa KoadoduumeHTa 3aTyxaHus). Cm.
"Kannbposka npobHuKa" Ha cTpaHmue 100.
Cm. TakKe ¢ "YKasaHue eauHUL, U3MepeHUs KaHana'" Ha cTpaHuue 98
* "YkasaHue KoadpduumeHTa 3aTyxaHnA NpobHMKa" Ha cTpaHmMLe 98

e "[1nA 3a4aHNA BHELWHEro MacwTabmMpoBaHMA KaHana" Ha cTpaHuue 99
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¢ "YKasaHue ncKarkeHma NnpobHmKa" Ha cTpaHmLe 99

YKazaHue eanMHUL, MU3MepeHns KaHana

1 HaXXmuTe KHOMKY KaHana, CBA3AHHOIO C BbIDPaHHbIM NPOHBHUKOM.
2 B MeHI0 KaHana HaxmuTe KHonKy Mpo6HUK.

3 B meHto NpobHMKa KaHana HakMuTe KHOMKY EANMHMLDBI 1 BbIDEpPUTE OAHO M3
CNeayoumX 3HaYEHNN.

BonbTbl — 415 NPO6HMKa HaNpPAXKEHUS.

Amnepbl — 13 TOKOBOro NpobHMKa.

YyBCTBUTENILHOCTL KaHana, ypOBEHb 3arnycKka, pesynsTaTbl USMEePeHuit 1
mMaTemaTmyeckme GyHKLMM 0TOBPaXKatoTCs B BbIOPaHHbIX €AMHULAX U3MEPEHUA.

YKazaHune KoappuumeHTa 3aTyxaHMAa NPobHMKa

Ecnam ocumnnorpad pacnosHaeT NoAKAOYEeHHbIN NPOBHMK, TO OH 3adaeTcs
asTomaTtuyeckun. CMm. Bxoabl aHa0roBbIX KaHanos (see cTpaHuua 51).

[Nna BbINONHEHMA TOUYHbIX U3MEPEHUI caeayeT A0MKHbIM 06pPa3oM HaCcTPOUTb
K03bbULMEHT 3aTyxaHWUA NPOBHMKaA.

Ecam noaKAtoYeHHbIN NPOBHMK He pacno3HaH OCLMANOrPadOM aBTOMATUYECKU, TO
KO3DDULIMEHT 3aTyxaHMA MOXKHO 33[aTb BPYYHY!O.

1 HaxXmuTe KHOMKy KaHana.

2 HaxvmalTe NnporpammHyto KHonky NMPOBHUK, 4TobbI BbIOPaTb CNOCOb yKazaHWs
Ko3dpduumMeHTa 3aTyxaHna: CooTHOweHue nav feunbensbl.

3 loBsepHMTE pydKy BBOAA 0 , YTOObI YCTAHOBUTb KOIGOUUMEHT 3aTyxaHuA
NOAKNOYEHHOIO NPOHBHMKA.

Mpu U3MEPEHUM 3HAYEHUIN HAMNPANKEHNA MOMKHO YCTaHOBUTb KO3DDULIMEHT 3aTyXaHWA OT
0,001:1 po 10 000:1 c nocnenoBaTenbHOCTbIO 1-2-5.

Mpy N3MEPEHMM 3HAYEHMIA TOKA C MOMOLLLLIO NPOBHMKa TOKa MOMKHO YCTaHOBUTb
Ko3dduLmeHT 3aTyxaHus o 10 B/A go 0,0001 B/A.

KoaddunumeHT 3aTyxaHuns B Aeumbenax MoXKHO yKasaTb, MCNO/b3yA 3HaYyeHua oT-20 ab
no 80 ab.
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Ecan B KayecTBe eaMHUL, U3MEPEHUA BbIGPaHbl aMmrnepsbl, a Tak»Ke BblbpaHa HaCTPOKa
KOo3pdULMEHTA 3aTyXaHUA BPYUHYIO, TO U €AMHULbI, N KOSODULMEHT 3aTyXaHUs
oTobpasKkaloTCcA Hag, NPOrPamMmMHOM KHOMKOM MPO6GHUK.,

EnuHHLEI
AMnepe!

,ﬂ,/’lﬂ 3a4aHMA BHELWLHETNO N\aCLLITa6l/lpOBaHVIFI KaHa/la

BHewHee MaCLLITa6l/IpOBaHl/Ie NO3BOIAET NPUMEHATb AOMNO/NHUTENBHOE YCUEHNE K
BXOAHOMY KaHany AnAa yd4eta AONO/HUTENbHbIX ocnabutenen, afanTepoB U T. 4. 8B
CNCTEME U3MEPEHNA.

1 HaxmuTe KHOMKY KaHana.

2 B meHto "KaHan" HaxmuTe KHoMKy MpoBHUK.

3 B meHto "MpobHMK KaHana" HaxmuTe KHOMKY BHewHee macwTtabuposaHue.
4 B meHto "BHelwHee macluTabmupoBaHune KaHana':

Haxkmnte KHoNKy EQUHULbI U3mepeHuna 1 BbibepnTe BonbTbl a1 AMnepbl
(aHanornyHo npeaplayliemy meHto "MpobHUK KaHana').

Ha)kmuTte KHOMNKy BHewHee MaCLLITaGVIpOBaHVIe, 4TOObI BKAOUYNTL UK
BbIK/TIOYNTb BHELWIHEE MaCLLITa6VIpOBaHVIe.

Ha)kmmTe KHOMKy BHewwHee ycuneHue 1 Bbibepute OTHOWeHKue 1an feunbenol
ON19 3a4aHUA KoadduLMeHTa 3aTyxaHKUA. 3aTeM NOBEPHUTE PyYKy BBOAA (Mn
HaXXMUTe NPOrpammMHY KHOMKY eLle pas Ans oTobpaxKeHna OKHa BBOaA
KNaBMaTypsbl), 4TOObI 334aTb 3HAaYEHNE BHELIHETO YCUIEHWS.

YKazaHue UCKarkeHun I'I|C)O6HI/|Ha

MpY U3MepeHUn BpemMeHHbIX MHTePBasIoB B HAHOCEKYHAax (HC) Ha TOYHOCTb M3MepPEHMA
MOTYT MOBAUATL HE3HAYUTE/bHbIE OTIMYMA B AAMHE Kabena moryT. aa yaaneHus
olWKMDOOK "3azep:KKa B Kabene" mexay N0O6bIMM ABYMA KaHaslaMW MCMOb3YyIMTe KHOMKY
UckarkeHue.

1 Mpo3oHaupyiTe 04HY TOUKY 060MMM NPOBHMKAMM.
2 HaskmuTe KHOMKY KaHana 0HOro 13 BbI6paHHbIX MPOHHMKOB.

3 B MeHIo KaHana HaxkMuTe KHOMKy NMPO6HUK.
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4 B MeHI0 KaHana HaxmmnTe KHonKy UcKaxkeHue 1 Bbl6epMTe HYXXHO€e 3Ha4yeHune
NCKaXXeHnAa.

KaxKAblh aHasI0roBbIM KaHan MOXKHO OTperyMpoBaTh 40 $100 He ¢ npupalleHUsmm B
10 nc go obuen pasHmubl 200 Hc.

HaaTue kHomok [Default Setup] Hactp.no ymonuanuto v [Auto Scale]
ABTOMacwWTab Ha HAaCTPOMKY UCKAKEHWSA He BAUAET.

KannbposKka npobHMKa

Mpouesypa KanMbpoBKKM NPOOHMKA HAYMHAETCA C HAaXXaTWUA MPOTrPAMMHON KHOMKM
Kanubposka npobHuKa.

Ocumnnnorpad BbINOAHAET TOUHYIO KaMOPOBKY aHAN0rOBbIX KAHANOB 417 TaKMUX
aKTMBHbIX NPOBHMKOB, Kak NpobHKMKKM InfiniiMax. Mpu noakntoYeHn Kannbpyemoro
NPo6HMKa B MeHto NPoBHMKa KaHana akTUBMPYETCA NporpammHasn kHornka Kanubposka
npo6HuKa.

Kannbposka 04HOrO 13 Takmx NPOOHMKOB

1 MMpexae Bcero, NOAKAYMTE NPOOHMK K OAHOMY M3 KaHaN0B ocLmanorpada.
Hanpumep, 3To MOXeT bbITb ycuanTenb/ronoska NnpobHuka InfiniiMax ¢
NOAKAOYEHHBIMM aTTEHIOATOPaAMMU.

2 Toaknoumnte NpobHUK K KoHTakTy Demo 2 (Probe Comp) cnesa, a 3a3emnieHune
NPOoBHMKa — K KOHTaKTYy 3a3eM/IEHMA.

Kannbpys andodepeHumanbHbli NPOBGHUK, NOAKAOUYNTE NONOKUTENbHDIN BbIBOA K
KOHTaKTy Probe Comp, a oTpuLUaTeNbHbI — K KOHTAKTy 3a3eMaeHUs. BO3MOKHO,
notpebyeTca NOAKAUUTL 3aXKUM "KPoKoAUA" K YLIKY 3a3eMNEHUS, YTOObI
andodepeHUManbHbIi NPOBHMK OXBaTblBaa A4MANasoH OT KOHTPO/IbHOM ToYKK Probe
Comp ao 3asemneHus. Hagnexalee 3asemneHme obecneyvsaeT Hanboaee TOUHYIO
KanmbpoBKy NpobHuMKa.

3 Haxmute KHOMKY BKﬂIOHEHVIH/BbIK}'HOHEHl/IH KaHana, YTOObI BKAOYUTL KaHan, ecan OoH
BbIKNHO4YEH.

4 B MeH!0 KaHana HaXXMUTe NPorpammHyto KHoMKy Mpo6HUK.

5 Bropasa cnesa NporpammHasn KHonka B MeHto NPobHMKa KaHana npegHasHaveHa 4NA
YKa3aHuA roNoBKkM NpobHUKa (1 koadpduumeHTa 3aTyxaHua). HaxumanTte sty
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NPOrpamMmHYI0 KHOMKY, MOKa BbIOOP rONOBKM NPOBHMKA He COBMAAET C

MCMNONb3YEMbIM aTTEHIOATOPOM.

[LocTynHbl cneaytolme 3HaueHus.
OaHocTopoHHMIA 0603peBaTens 10:1 (6e3 aTTeHoaTopa).
OnddepeHumanbHbii ob6o3pesatens 10:1 (6e3 aTTeHoaTopa).
OaHocTopoHHMIM 0603peBaTent 10:1 (3aTyxaHue: +6 4b).
OnddepeHumanbHbii ob6o3pesatens 10:1 (3aTyxaHue: +6 AB).
OpHocTopoHHMI 06o3pesaTtenb 10:1 (3aTyxaHume: +12 ab).
OnddepeHumanbHbit ob6o3pesatens 10:1 (3aTyxaHue: +12 ab).
OpHocTopoHHMIM 060o3peBaTtens 10:1 (3aTyxaHume: +20 ab).
OnddepeHumansHbiit obospesaTens 10:1 (3aTyxaHue: +20 ab).

6 HaxmwuTe nporpammuyto KHormKy KannbpoBKa NPo6HUKA 1 CieflyiTe MHCTPYKLMAM

Ha JKpaHe.

Ons nonyydeHuns noapobHbIX cBeAeHnM o NpobHMKax n npucnocobneHmax InfiniiMax cm.
Pykosodcmaeo nosnb3osameria no NpobHUKam.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PyKOBOACTBO MO 3KCNAyaTaLmMm

CnekTpanbHbiv aHann3 blrNo

®yHKUMA BMP npumeHsaeTca Ana BbluMcaeHNUA BbicTporo npeobpasosaHmna Oypbe ¢
MCNO/Ib30BaHMEM aHaNOrOBbIX BXOAHbIX KAHAN0B AN HUKHEN MaTeMaTUYeCKOM
dyHKUMK. PyHKLMA BIP BepeT oumndpoBaHHYO 3aMncb BPEMEHHOW 3aBUCUMOCTM
CWUrHasia 3a4aHHOro MCTOYHMKaA M NpeobpasyeT ee B YaCTOTHYO 06/1acTb. Koraa BbibpaHa
dyHKUMA BMP, Ha ancnnee ocumnnorpacda otTobparkaeTcs cnekTp bMNP Kak 3aBUCHMOCTb
ypoBHS B Aeumbenax oT BoabTa (A6B) oT YacToTsl. MpK 3TOM NO rOPU30OHTANbHOMN OCK
BMECTO BpEMEHW OTKNapblBaeTca YacToTa (M), @ No BePTUKAIbHOM OCK BMECTO
HanpAKeHUs — ypoBeHb B Aeunbenax.

®yHKUMIO BN NpUMEHSAIOT ANA BbIABAEHUA NPOBAEM, CBA3AHHBIX C NEPEKPECTHBIMM
nomMexamu, 419 BbIABAEHWUA MPUYMH HENMHENHbIX MCKaXKEHWUI B aHANOTrOBbIX CUrHaNax,
BbI3BAHHbIX HEJIMHEMHOCTbIO YCUAUTENEN, @ TaKKe ANA HACTPOMKM aHa0roBbIX
dunbTPOB.

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

UcTouHUK 1 — BbI6OP MCTOYHMKA AnA GyHKUMM BIO,

OTtobparkeHue — BbIHOP O4HOTO U3 CieayoLLMX PEXKMMOB OTODPaXKeHMA CUIHaN0B
BMNo:

O6blYHbIN — 3T0 curHan bBlNd 6e3 npumeHeHns GyHKUMIA yCpeaHeHUs 1
yOep*aHua. OTo oTobpaxKeHne CUrHaaoB maTemaTnyeckmux dyHKumin bro.

YcpepHeHHOe 3HaueHue — curHan BlNd ycpeaHsaeTca BbiIGpaHHOE KOAMYECTBO
pas. CpegHne 3HaYEeHMA BbIYMCAAIOTCA C MOMOLLbIO MPUBAMKEHUS K
yMeHblLUatoWwemycsa ycpeaHeHHOMY 3HaYeHuto, rae:

KEYSIGHT

TECHNOLOGIES
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4 CnekTtpanbHblii aHanus BN

cnefylollee_ycpeaHeHHOe 3HauyeHMe = TeKyllee yCcpeaHeHHoe 3HadveHune +
(HoBble_faHHble- Tekyllee ycpeaHeHHoe 3HadveHume)/N

rae 3HadeHue nepemeHHon N HauMHaeTca ¢ 1 npu nepBom cbope AaHHbIX U
YBE/IMYMBAETCA MPU KaxkaoM nocsieaytollem cbope AaHHbIX A0 AOCTUKEHNA
YCTaHOBNEHHOrO YMCNa YCPEAHEHW, MOC/Ie Yero OHO OcTaeTcs
bOUKCMpPOBAHHbIM.

YAepK. MaKc. — PErUCTPMPYET MaKCMMasbHble 3HaYeHWA N0 BEPTUKANN,
NONYYEHHbIE 33 KaxKAbli Nepmoa, No ropu3oHTaM 3@ HECKONbKO NpoLeayp
aHanu3a, U UCNONb3YEeT 3TU 3HAYEHUA A/1A NMOCTPOEHMS CUTHANA. DTOT PEXRMM
oTobparKeHma YacTo HasbiBaeTca "Makc. ormbatouian”.

YaepK. MUH — PErucTpnpyeT MMHUMasbHbIe 3HaYeHKA No BepPTUKaK,
MONYYEHHbIE 32 KaXKAbli Nepmoa, No ropu3oHTaIM 338 HECKO/IbKO NpoLeayp
aHaNn3a, U UCNOoNb3YeT 3TN 3HAYEHMA A4 NOCTPOEHUA CUrHaNa. DTOT PEKUM
oTOBpaXKeHMA YacTo HasbiBaeTca "MuH. ornbatowasn".

Aunanason/UeHTp nnn Hau. yactota/KoHeu. 4acT. — C NOMOLLbHO 3TUX
NPOrPaMMHbIX KHOMOK MOYHO YCTaHOBWTb AMana3oH oTobpaykaemblx YacToT.
HaxunmalTe nporpammHble KHOMKK, YTOObI MEPEKNOUYNTLCA MEK Y CNEAYHOLLMMMN
napamu napameTpos:

DOunana3oH/LeHTp — lnana3oH No3BoseT YCTaHOBMTb AManas3oH 4acToT,
KoTopbIl ByaeT oTobparkaTbCs NO BCEM WHpUHE ancnnes. YTobbl Nony4nTb
LeHY AeNeHua LWKabl, cneayeT pasaenutb 3HayeHne ananasoHa Ha 10. LieHTp
No3BO/IAET YKa3aTb YacToTy, 0OToBpaxKaemyto BAOb LLEeHTPabHOM
BEPTUKANbHON NUHUN KOOPAMHATHOM CETKM Ancnaesn.

Hau. I-IaCTOTa/KOHe‘-I. yacr.- Hay. yacrota ykasaHue 4acToTbl B NeBOM YacTu
aucnaen. KoHeu. 4yacT. No3BOAAET yKa3aTb YacToTy B I'IpaBOVI 4acCTn ancnnea.

YT06bl YCTAHOBUTL HEODXOAMMbIE 3HAYEHMSA, KOCHUTECH METKM NPOTrPaMMHOM
KHOMKM Ha Aucniee, 4Tobbl OTKPbITb AMANOrOBOE OKHO BBOAA C KNaBMaTypbl, UK
NOBEPHUTE PyYKy BBOAA.

Don. BMN® — otobparkeHne meHto "on. HacTponkn BMNO".

2 HaxkmuTe nporpammHyto KHonky fon. BN®, utobbl BONTM B MEHIO AONONHUTEbHbIX
HacTpoek brd.

Lenue Bl

OKHO — BbIOOP OKHa 1A 0TOBpaskeHMs BXOAHOro curHana dyHKumm o,

104 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



CrnekTpanbHbili aHanms BN 4

X9HHUHF — OKHO ANA nposegeHnA TOYHbIX I/I3MepeHl/I§I 4aCTOTbl NN
pasaeneHna asyx 613K0 PacnoNoXeHHbIX 4acCToT.

OKHO € nNoCKoM Bepl.LlMHOVI — OKHO 414 TOYHbIX M3MepeHMVI amnanTyabl
MUKOBbIX 3HAYEHMI YACTOTbI.

MpAamoyronbHoe — OKHO C XOPOLLMM YaCTOTHbIM Pa3peLleHneM 1 BbICOKOM
TOYHOCTbIO U3MEPEHMA aMNANUTYAbl, HO ero cneayeT MCNoAb30BaTh TO/IbKO Npn
OTCYTCTBMM yTeUeK. [IPUMEHAETCA K TaKUM CUTHANaM, Kak NceBaoc/ yYanHbli
LUIYM, UMMY/bCbl, CUHYCOMAA/IbHbBIE NAaYKK M 3aTyXatoLiMe CUHYCOMaaNbHble
konebaHus.

BA3KM3H Xappuc — 370 OKHO AaeT MeHbllee BpeMeHHOe paspelleHue no
CPaBHEHMIO C NPAMOYIO/IbHbIM OKHOM, OAHAKO NOBbILWAET BO3MOMKHOCTb
0bHapyXeHUa MenKnx MMnyabcos 6narogapsa bonee HU3KMM BOKOBbIM
nenectkam.

BapTneTr — 370 OKHO (Tpeyroanoe, C Hyn1eBbIMW 3HAYEHNAMK B KOHEYHbIX
TO‘JKaX), KaK M OKHO X3HHWHIA, OTAINYHO NOAXOANT ANA TOUYHbIX I/I3Mep8Hl/llZ
4YaCTOoT, O4HaKO pasgeneHune 6113K0 PaCNONIOXKEHHbIX HaCTOT B HEM
3aTpygHEHO N3-3a ero 60on1ee BbICOKUX U LMPOKNX OOKOBbIX /1ENECTKOB.

EAMHULbI M3MepeHUsA LWKabl N0 BePTUKANAU- NO3BONAET BbIOPATb eANHMLbI
namepeHua Wkanbl BM® no septmkann: geumbensl namn BonsT 3GGEKTUBHOTO
3HAYEHMA HaMPAKEHUS.

CpabaTtbiBaHue no BMN® — npu oTobpakeHnn BPEMEHHON PasBepTKM C
M3MEHEHHbIM MaclITabom HaXKMMUTE 3Ty MPOrpaMMHYIO KHOMKY, YTOObI BbIGpaTb
0fHO W3 CNefyHOWMX 3HAYEHNIA:

Be3 cpabaTbiBaHUA — B BLINOAHAETCA Ha UCXOAHOM CUrHANE B BEPXHEM
oKkHe "OcHoBHanA pa3BepTKa".

CpabarbiBaHue no macwtaby — BN BbinosHAETCA Ha UCXOAHOM CUTHANE B
HUXHemM okHe "MacwTab".

ABTOHACTPOIKa- N0O3BO/AET YCTAHOBUTL TakMe 3Ha4YeHMsA NapaMeTpoB YacToTbl
"NuanasoH" n "LLeHTp", Npun KoTopbix obecnedynsaeTca oTobpaxeHne BCero
MMEIOLLLEroca cnexkTpa. MaKkcrmanbHO BO3MOMKHAN YacToTa paBHa NoNoBMHE
4acToThbl AMCKpeTU3aumn bINd, KoTopas 3aBMCKT OT YCTaHOBKM KO3bdMLMEHTa
pa3sepTku (Bpems/agenexue). PaspelueHne BMNd- 3To OTHOLWEHME Y4acToTbI
[AMCKPeTU3aLMn K yncny Todek dyHkumm bMe (fs/N). Tekyuiee paspeleHne bMNd

OTO6pa)'KaeTCFI Had NPOorpaMmmMHbIMKU KHOMKaMMN.
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Oco6eHHOCTN peryIMpoBKU macliTaba U cmelueHns

Ecnu napameTtpbl macwTtaba v cmelleHmsa BINP He ycTaHaBAUBAOTCA BPYUHYHO, TO NpU
NOBOPOTE PYUYKM PErYIUPOBKM KOIDOULMEHTA PAa3BEPTKM NPOUCXOANUT aBTOMATUYECKOE
M3MeHeHMe YacTOTHOro AManasoHa U LeHTPaNbHOM YacToTbl, YTobbl 0becneunTb
onTUManbHOe 0TOBPaXKeHWe NOMHOTO CNEeKTPa.

Ecnn macwtab 1 cmelleHMe yCTaHaBAMBAOTCA BPYYHYHO, TO MOBOPOT PYYKK
peryanpoBKu KoadpduumeHTa pa3BepTKU He U3MEHAET HaCTPOMKM YaCcTOTHOIO
AmMana3soHa v LeHTpaibHOM YacToTbl, YTo obecneynsaet 6onee AetanbHoe
oTobparkeHue B 061acTU onpeaeieHHOoM YacToTbl.

HaskaTue nporpamMmmHoli KHONKKU BMN® ABTOHacTpoIKa N03BONAET aBTOMATUYECKM
perynnpoBaTth MaclTab curHana; npu sTom 3Ha4yeHMA YaCcTOTHOro AManasoHa U
LEeHTpasIbHOM YacTOTbl aBTOMATUUYECKN M3MEHAIOTCA B COOTBETCTBMM C YCTAHOB/EHHbIM
KO3 PMLMEHTOM pa3BEPTKMU.

3 [1nA BbINOAHEHWSA M3MEPEHMUI C MOMOLLBIO KYPCOPOB HaXKMmTe KHOMKy [Cursors]
Kypcopbl 1 ycTaHOBWTE A8 NPOrpPamMMHOM KHOMKM MCTOYHMK 3HaueHre Mar.N.

[na nsmepeHms 3HaYeHWIM YacToTbl M PA3HOCTU ABYX 3HAYEHMIA YacToTbl (AX)
NCMNONb3YNTE Kypcopbl X1 1 X2. na nsmepeHna amnanTyabl B Aeumnbenax u pasHocTu
amnantyg (AY) ncnonssyinte Kypcopbl Y1 1 Y2.

4 [1ns BbINONHEHWUA APYTUX U3MEPEHMIN HAaXMKTe KHoMKy [Meas] UsmepeHus v
yCTaHOBWTE ANA NPOrPaMMHOMN KHOMKM MCTOYHUK 3HayeHre Mar.N.

Ha rpaduke curHana BN MOXKHO BbINOAHATL MU3MEPEHUS MOAHOW aMNANTYAbI,
MaKCMMa/IbHOro, MMHUMa/IbHOTO U CPeHEero 3HayeHms B Aeunbenax. TakKe MOXKHO
HaWTM 3HAYEHME YacTOTbl NPU NEePBOM NOABAEHNN MAaKCMMYMa CMIHaNa C MOMOLLbIO
M3MEepEeHMA 3HaYeHMA X B MaKC. Touke Y.

HacTpoiika macwTtaba v cmelleHna curHana bMNo

1 VYbeautech, YTO MyJILTUMNIEKCMPOBAHHbIE PYYKM MacLiTaba M NONOKEHUS BbILLE U
HuKe KHonKku [FFT] BM® HacTpoeHbl ana curHana bro.

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

2 [1na M3MeHeHMs pasmepa M NONOKEHUA CUrHaNa maTemaTndeckon GyHKLMM
MCMONb3YyNTE MYNLTUMNAEKCUPOBAHHbIE PYYKM MacliTaba 1 NMOAOKEHUS PAAOM C
KHonkoi [Math] MaTtematuka.

106 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



CrnekTpanbHbili aHanms BN 4

MoKa3aHHbIN Ha cneayowem pucyHKke cnektp brNd nonyyeH npu nogaye Ha KaHan 4
CUTHana npamoyronbHol popmsl 2,5 B, 100 K. KoadduruMeHT pa3BepTKM yCTaHOBMEH
Ha 50 MKc/aen, 4yBCTBUTEIbHOCTL MO BepTUKaAM — Ha 1 B/aen, napameTp eanHuLbl/oen
Ha 20 abB, cmeuweHne — Ha-40,0 abB, ueHTpanbHaa Yactota — Ha 500 KL, YaCTOTHbIN
AmanasoH —Ha 1 MrL, a Takke BbIBpaHO OKHO X3HHMHTA.

100.0kHz

| Lllh,

I'l

"
i wﬂ"' 'lm"'l.llft'”" i |"‘\1J"r1|'f1ﬂ n.ur”

wenwe BND: 954Hz

Cm. Takke o "lMouck nukoB GyHKLUMM BMD" Ha cTpaHuue 107
e "PekomeHaaunu no ncnonb3osaHuio ¢yHkumMmn BMNAP" Ha cTpaHuue 108
o "EanHuubl M3mepeHua yHKumm BMD" Ha cTpaHmue 110
e "3HayeHMe NOCTOAHHOM cocTaBaAoLWeNn Npu BbluncaeHumn bMNeO" Ha ctpaHmue 110
¢ "JIOXHble YaCTOTHbIE COCTABAAIOLLIME U HANIOKEHUE CreKTPoB" Ha cTpaHuue 110
e "MMpocaumBaHme cneKkTpaibHbIX COCTaBAAOWMX" Ha cTpaHuue 112

e "EAMHULbI U3MEPEHUA CUTHANIOB MAaTEMATUYECKUX GYHKUMI" Ha cTpaHuue 116

[Monck NrKkoB GyHKumn BIMd

BbinosiHEHWE MOMCKa NMUKOBBIX 3HAYEHMI YacTOTbl MaTeMaTMYeCcKon dyHKLMK BT

1 HaxmuTe kKHOMKy [Search] Mouck.
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2 B meHto "Mounck" Haxkmute KHonky MOKUCK, 3aTem noBepHUTE pydKy BBOAA U
BbibepuTe MUKKU YacToTbl.

3 HamuTe NporpammHyto KHOMKY MCTOUHUK 1 BbiIbepuTe CUrHaN MmaTeMaTUYECKON
byHKUMM BMND ans noucka.

4 HaXMuUTe NPOrpaMmHyt KHOMKY MaKc. YMCNo NUKOB, YTOObI YCTAHOBUTL
MaKCMMa/IbHOE YMC/I0 MUKOBbLIX 3HaYeHKM BIN®d, KoTopoe HeobxoaMMo HalTH.

5 HaxmuTe KHoMKy Mopor 1 NoBepHUTE PyYKy BBOAA, YTODbI YCTaHOBMTL MOPOrOBbIN
ypoBeHb ANA NaeHTUdUKALMM MUKOBOIO 3HAYEHMS.

6 HaxxmwuTe KHOMKy Pasmax, 4Tobbl yKaszaTb aMNIMTYady Bblle YPOBHA COBCTBEHHOTO
Wwyma curHana bNo® ana naeHTMdUKaumMm nuka.

Ob6patnte BHMMaHMWE Ha TO, YTO YPOBEHb COBCTBEHHOTO WyMa curHana bNne
n3meHseTca, Koraa K bIN® nprmeHATCa 40NOAHUTENbHbIE MaTeEMaTUYECKME

byHKUMN,
Korga npumeHatotca YepeaHeHHOe 3HaYeHue, Yaep»K. MaKc. nnv YaepK. MUH.,
coBCTBEHHbIN WyM curHana brP 6onee ctabuneH 1 HaCTPOMKM YPOBHA pasmaxa
Hbonee TouHble.

Koraa AononHuTeIbHble MaTemaTMyeckme GyHKLMM He MpuMeHsAtoTcs (06bIYHO),
CODCTBEHHbIN WyMm curHana bMNd meHee cTabuneH n HaCTPOMKM YPOBHA pa3maxa
CTAHOBATCA MEeHee TOYHbIMM.

Benbimu cTpenkamm B BEpXHEn 4aCTn KOOpAMHATHOM CeTKM 0603HaYeHbl HalaeHHble
nuKoBble 3HavyeHuA Bro.

Mocne ocTaHOBKM cHOpa AaHHbBIX MOXKHO MCMONb30BaTh KHOMKK [Navigate] HaBurauusa
N KypCcopbl 418 MPOCMOTPa HanAeHHbIX CODbITUI NoUCKa.

PekomeHaaLUMM N0 MCMOb30BaHMIO QYHKLMM BID

108

KonmyecTBo TOYEK, perncTpmpyemsix ans 3anmcu bMd, moxket aoxoanTb Ao 65 536.
OTobparkatoTcs BCe TOYKM, KOTAa YacTOTHbIM AMana3oH MakcumasneH. Koraa Ha akpaHe
oTobpaxaeTcs cnekTp bINd, opraHbl ynpaBaeHMa YacTOTHbIM AMana3oHOM U
LeHTPaIbHOM YacTOTOM NPUMEHAIOTCA 41A 06CAeA0BaHNA cnekTpa B 061acTu
MHTEepeCyoLWen Bac YaCToTbl MPUMEPHO TaK e, KaK y aHanmM3aTopa cnekTpa. MNomectute
MHTEPEeCYIOLLYH0 YacTb CNEKTPA B LLEHTP 3KPaHa M yMeHbLUalTe YacTOTHbIM AMana3oH,
4TObbI YBENNYNTL PaspelleHne oTobpaxKeHnsa cnekTpa. Mpu yMeHblLEeHNN YacTOTHOTO
AManasoHa YMeHbLIaeTca KOIMYecTBO 0TOBparkaeMblX TOYEK M MPOUCXOAMT PacTAKKa
0TODparKaemMoro Ha 3KpaHe CneKTpa.
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Koraa Ha aKkpaHe oTobparkaetcs cnekTp bMNd, nonbayiteck KHonkamu [Math]
Marematuka v [Cursors] Kypcopbl 418 NepekntodeHna Mexay M3mepmTensHbIMm
GYHKLUMAMM M CpeacTBamm yrnpasaeHnsa 4acToTHOM 061acTbio B MeHto BN,

PaspeweHue NP

PaspelueHue BIMP pasHo pesynbTaTy AeneHna 3bdeKTUBHOM YaCTOTbl AUCKPETU3 ALK
Ha KonnyecTBo Touek B BMN® (fg/N). Mpu dpukcuposaHHom KonuyecTse Touek BMP (go
65 536) 4em MeHbLUe YacToTa AUCKPETU3AL MU, TEM NyYLLE pa3peLlleHne.

YmeHblieHne 3GpGeKTUBHON YacTOTbl AMCKPETM3aLMM NyTEM BbibOpa Bonee HU3KOM
CKOPOCTU PasBepTKM (bosiee BbICOKOIo 3HaYeHua KoabduumeHTa pa3sepTki) NpnMBoanT
K MOBbILIEHMIO HU3KOYACTOTHOTO paspelleHns oTobpaxkeHuna cnektpa bN®, oaHako
yBENMUYMBAET BEPOATHOCTb NMOABAEHMA JIOMKHbIX YaCTOTHbIX COCTaBAALLMX. PaspelieHmne
BMN® pasHo pesynbTaty AeneHna sGpdGeKTUBHOM YacTOTbl ANCKPETM3aLUMM Ha KOIMYECTBO
Touyek B BMN®. PeanbHoe paspelieHme oTobparKeHna cnekTpa byaeT He CTO/b BbICOKMM,
NOCKO/IbKY CNOCOBHOCTL paspeluaTs aAse 6M3KMe YacToTbl B A€MCTBUTENBHOCTM
orpaHunumnsaeTca Gopmoit OKHa-OUALTPA. XOPOLWMI CNOCOD NPOBEPKM PaspeLLeHmns AByX
H1M3KMX YacTOT COCTOMT B 06cnegoBaHMM BOKOBbLIX MOMOC
aMnNANTY4HO-MOAYMPOBAHHOIO CUHYCOMAANBHOTO CUTHANA.

[Nna AOCTUIKEHUS HauNyYLLer TOYHOCTU BOCMIPOU3BEAEHMA CNIEKTPa Mo BEPTUKANM MpU
M3MepPEeHMM MUKOB BbINOAHAKTE cneaytollee.

¢ [IpaBWabHO ycTaHOBUTE KO3DGULMEHT 0cnabneHnsa npobHuKa. Ero yctaHasansatoT
M3 MEHI0 KaHana, ecin 06 bEKTOM AeNCTBUI (OonepaHaoM) ABAAETCA KaHasl.

*  YCTaHOBMWTE YyBCTBUTE/IbHOCTb KaHaaa-UCTOYHMKA TaK, YTOBbI CUTHa oTobpakasncs
MOYTU BO BECb 3KPaH, HO He3 orpaHnyeHus.

¢ [lpMMEHAINTE OKHO C M/IOCKOW BEPLUMHOMN.

¢ YCTaHOBWTE BbICOKYIO YyBCTBUTENLHOCTL BMN®, Hanpumep, 2 aAB/aen.

Lna noCcTuKeHna Hanaydwe TOYHOCTM BOCNPOU3BEAEHMA HAaCTOTbl Ha MMKax
BbINONHANTE CnefytolLee.

o [IpMMEHAITE OKHO XEHHMHTA.

¢ [lonb3yilTecb MEHIO KYPCOPOB A/1A YCTaHOBKM Kypcopa X Ha MHTEPeCyoLLyto HacToTy.

e OTperyanpyinTe 4acTOTHbIN AMana3oH 419 NOBbILLEHWA TOYHOCTH
NO3NLMOHMPOBaHMA Kypcopa.

e BepHWTECb K MEHIO KypCOPOB A/18 TOYHOrO NO3MLMOHMPOBAHUA Kypcopa X.
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JononHuTeNnbHble cBeAeHMA 0 NpUMeHeHn dyHKumi BN cm. B AokymeHTe Keysight
Application Note 243, OcHo8bl GHAMU3a CU2HA108 Ha BEH-CTPaHMLEe No agpecy
http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf. JonosHuTeNbHbIE
CBeAEHMA TaKKe MOXKHO NoyYnTb U3 rnasbl 4 KHUMM PobepTa A. Butte (Robert A. Witte)
VismepeHue cnekmpa u cemu.

EanHuubl namepenuna pyHkumm bMd

dyHKUMKM BN
(amnautyaa)

dyHKUmMM BN

EanHMUammn nsmepeHns dbyHkumm brd asnatotca geumbens (45).

B aTOM cnyvae egMHULAMKW M3MEPEHMA MO BepTVIKa/'IbHOVI OCK CNy»aT rpaaycbl Wan
paanaHbl.

3HayeHMe NOCTOAHHOW COCTaBAAOLLEN NPK BblYmMcaeHun BIO

B pe3ynbTtate BbliumcieHMa BI® nonyyaeTca HenpaBuUibHOE 3HAYeHWe MOCTOSHHOMN
cocTaBnfAwouwen. MNpun STOM He YYNTbIBAETCA CMELLEHME Y LIEHTPa 3KpaHa. 3HayeHne
NMOCTOAHHOM COCTaBAAIOLLEN HE KOPPEKTMPYETCA Paay TOYHOTO OTObPaXKeHUs BAN3KMX K
HY/IeBOM YaCTOTE YAaCTOTHbIX COCTaBNAIOLLMX.

JI0XKHble YaCTOTHble COCTaB/1IAOWMNE M HAa/10XKEHWME CMNEKTPOB

110

Mpu NnpumeHeHun BN BaxKHO UMETb NPEACTaBAEHNE O NOMKHbIX YaCTOTHbIX
COCTaBAAOLLMX, BOZHUKAIOLWMX NPU AUCKPETU3aUmMn. Mpn BbINOAHEHWUN U3MEPEHWIA C
npumeHeHnem bIN® onepaTop A0NKEH NOHUMATb, YTO UMEHHO A0/IKHO COAepPKaThCA B
YacTOTHOM 06NACTU, M YUUTbIBATL YACTOTY AMCKPETU3ALMM, YACTOTHBIN AMana3oH K1
nosocy NponycKkaHus ocumanorpada. Paspewenne BMNP (oTHOWEHME YaCTOTbI
OMCKPeTM3aLUMM K KonndecTsy Touek BMNd) oTobparkaeTca Npamo Had NporpammHbIMM
KHOMKaMW, Koraa Ha aKpaHe oTobpaskaeTca meHto b,
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YacroTa HaiikBucta un HanoxKeHue CneKTpos B YacTOTHOI 0bnactu

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

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

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

Puc.5 HanoxeHue cnektpos

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

MpocaymBaHmMe cneKkTpasibHbIX COCTaBAAOLLLNX

112

®yHKUMA BIMP paboTaeT ¢ NOBTOPAOWMMUCA 3aMUCAMM BPEMEHHOI 3aBUCUMOCTM
curHana. B KoHue 3anucK 0b6pasyeTcs paspbis, €C/IU TONbKO 3aMWCh HE COAEPHKUT Liesoe
4MCN0 NEePUOAOB OLMPPOBAHHOIO CUrHANA. ITOT PA3pbiB HA3bIBAETCA MPOCAYMBAHUEM
CMEKTPabHbIX COCTaBAAIOWMX. [ MUHMMM3ALMM MPOCAYUBAHUA CMEKTPATbHbIX
COCTaBAALLMX B KauecTBe GpuabTpoB 45 BN npumeHA0TCA OKHA, NAaBHO
NpUBAMIKatOWMECS K HY/ItO B HaYase U B KOHLLE curHana. B meHto BINP npeanaratotcs
cnefytolime okHa: OKHO XaHHUHra, OKHO C NJI0CKOM BEPLIMHOWM, NPAMOYTO/IbHOE OKHO,
OKHO BnakmaHa-Xappwca 1 okHo bapTtneTTa. [lonosHUTENbHbIE CBEAEHUA O
npocaynBaHnmM cM. B LOKyMeHTe 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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5 CurHanbl matemaTmnyeckmx
OYHKLUMM

OtobparkeHne cMrHanos matemaTmyeckux GpyHkumii / 113
HacTpoiika macliTaba 1 cMeLleHus maTemaTuyeckon oyHkumm / 115
EAMHULbI U3MEPEeHUA CUTHANO0B MaTemaTUIeckux dyHKumin / 116
MaTtemaTmueckue onepaTtopbl / 116

MaTemaTuuyeckune npeobpasosaHusa / 118

MaTtemaTtuuyeckune punbtpbl / 131

Busyanusaumsa matematnyeckmx yHkumin / 134

Kpome otaenbHon dyHKumm BN (cm. pasaen Masa 4, “CnekTpanbHblii aHanns 6N®,” Ha
cTp. 103), MOXKHO 3a4aTb elle ABe maTemaTnyeckne dyHKUMU. OaHOBPEMEHHO MOMKHO
0T06Pa3nTb TOMbKO OJMH CUTHAN MaTeMaTMUYECKON GYHKLMM. CUTHAN MaTeEMATUYECKON
bYHKUMM 0TOBparkaeTca cBETN0-GUONETOBbIM LLBETOM.

MaTtemaTunyeckme d)yHKLLVIVI MOXHO MPUMEHATb K aHa/I0r0BbIM KaHa/1laM NN K HU3KUM
MaTeMaTU4eCKknm d)yHKLI,VIFlM 6€3 1Cnob30BaHUA onepaTtopoB C/I0KeEHNA, BbIYUTAHUA,
YMHOXEHNA NN AENEHNA.

OTobparkeHne CUrHan0B MaTEMATUYECKUX QYHKLMI

1 HaxkmuTe KHonky [Math] MatemaTtuka Ha 1MLEBOM NaHeN, YTODbI OTKPbITb MEHIO
"MaTemaTtuueckas GyHKUMA curHana".

KEYSIGHT

TECHNOLOGIES
113
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CUrHanbl MaTemaTUYeCKMX QYHKLMIA

2 HaxXmuTe NporpammHyto KHomKy MoKas.mat.¢. u NoBepHUTE py4yKy BBOAA, YTODbI

BbIOPaTb MaTEMATUYECKYHO GYHKLUMIO, KOTOPYIO HEOBXOAMMO BbIBECTU Ha AWUCTNEN.
3aTem HaXXMMTEe PYYKy BBOAA MM CHOBA HaXKMUTE MPOrPaMMHYIO KHOMKY
Moka3s.mar.¢., UToObl BbIBECTM Ha AMUCNAEN BbIOPAHHYIO MaTEMATUYECKYIO GYHKLMIO.

BbibepuTte onepaTop, NpeobpasosaHue, GUALTP UM BU3YyaM3aLLMIO C MOMOLLbIO
NporpaMmmHo KHonku Oneparop.

JononHutensHble cBefieHNA 06 onepaTopax CM. B CAeAyOWMX pasaenax:
"MaTematumyeckue onepaTtopbl” Ha cTpaHuue 116
"MaTtemaTtuuyeckme npeobpasoBaHua" Ha cTpaHmue 118

"MaTtematuyeckume duabtpbl" Ha cTpaHnue 131

"Busyanunsauma matematnyecknx pyHKumMin'" Ha ctpaHumue 134

C NOMOLLbIO NPOTrPaMMHOM KHOMKM UCTOUHUK 1 BbIGEpUTE aHaNoroBbIA KaHan,
MaTeMaTUYECKYIO GYHKLMIO HUXKHErO YPOBHS MAKM ONOPHbINA CUTHAA A9 BbINOJAHEHMWS
mMaTemaTmyeckoin GyHKUMK. [Ns 3TOro MOXKHO NOBEPHYTL PYYKY BBOAA MK
HECKOJ/IbKO Pa3 HaxKaTb MPOrpammHyto KHomMKky MCTOUHMK 1.

B CNOMHbIX MaTeMaTUYeCKMX QYHKLMAX MOTYT MCNOb30BaTbCA Honee NpocTbie
GYHKUMM 1 ONepaTopbl, OT/IMYHbLIE OT MPOCTbIX apUPMETUYECKUX AeNCTBUI (+,-, *, /).
Hanpumep, ecnu ana ¢yHKumMmM MaTtem. 1 yCTaHOBAEHO AENCTBME BbIYUTAHNA MEXKIY
KaHanamu 1 m 2, dyHKUMA MaTtem. 2 MOXKeT ObITb 3a4aHa Kak GyHKumA BN dyHKUMM
"Matem. 1". Takne matematnyeckme pyHKLMM Ha3bIBAKOTCA KaCKaAHbIMU.

[Na KackagmpoBaHMA MmaTeMaTYecknx GyHKUMI BbIDEPUTE HU3KYHO
MaTeEMATUYECKYO OYHKLMIO, HaXKaB NMPOrpaMMHyto KHOMKY MCTOUYHUK 1.

[na nonyyeHuns Hambonee TOYHbIX Pe3ybTaToB MNPM UCMNO/Ib30BaHNMN KacKaaHbIX
MaTemaTUYecKux GyHKLUMIM cneayeT BbibUpaTh Maclutab no BepTUKanmn NpocTbix
MaTeMaTUYECKUX GYHKLMIM TaKum 06pa3om, YTobbl X CUrHA/bI MOMTHOCTBIO 3aHUMaNK
aucnnen, 6es obpesku.

114

5 Ecnun ana matematnyeckom GyHKUMKM BbiIOpaH apudmeTUyeckumii onepaTtop, To

BblbepuTe BTOPON MCTOYHMK A1A apuOMETMYECKOro AeMCTBUSA C MOMOLLIO
NPOrpammMHoON KHOMKM MCTOUHUK 2.
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CurHanbl MaTemaTudeckmnx dyHkumin 5

6 CseaeHuA 06 M3MeHeHUM pasmepa 1 NONOKEHWUA CUTHANA MAaTEMATUYECKON GYHKLMM
cM. B pasgene "Hactpolika macwTtaba n CMeLeHna matematiuyeckomn GpyHKumMn'" Ha
cTpaHuue 115.

PekomeHpauum no NPUMEHEHUI0O MaTeMaTUYECKUX ¢yHKLI,Mﬁ

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

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

[nsa ynobcTea NpocMoTpa v OLEHKU U3MEPEHMUI MOXKHO OTPerynpoBaTh pasmep no
BEPTMKANWN U CMELLEHME KaXKA0ro U3 CUrHAN0B MaTeEMATUYECKUX GYHKLMIA.

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

HacTpolka macwTtaba n cMeLLLeHNA MaTeEMATUYECKON QYHKLIMN

CMm. TaKxe

1 VY6eautech, 4TO My/NILTUNAEKCUPOBAHHbIE PYYKM MacLiTaba 1 NOMOKEHMS Bbllle 1
HUKe KHoMKK [Math] MaTtemaTuka HacTpoeHbl 4158 MaTeMaTUYECKMX QYHKLMIA.

Ecnu cTpenka cnesa oT KHomku [Math] MatemaTtuKa He ropuT, TO HaXXMKUTE 3Ty
KHOMKY.

2 [1nA M3MeHeHMA pasmepa U NONOKEHNA MaTEMATUYECKON GYHKLMM UCNONb3YITE
MYNBTUMNEKCMPOBAHHbIE PYYKM MacLLTaba v NONOKEHMUA BbILIE M HUMKE KHOMKM
[Math] Matemaruka.

ABTOMaTUUecKan HaCTpOVIKa macwTaba u cmelwleHuA MaTemaTuyecKoun d)yHKU,VIM

Mpu ntobom U3MeHeHUM onpeaeneHns oTobparkaemon matemaTnyeckomn GpyHKLMM
NPOUCXOAUT aBTOMATUYECKasA HAaCTPOMKa ONTUMAbHbIX 3HaYeHU MacwTaba no
BEPTMKANN U CMELLEHUA CUTHaNA AaHHOW GyHKUMMU. Ecam 3HaYeHUa macwTaba u
CMeLLLeHNA aNA HeKol GYHKLMKM YCTaHOBNEHbI BPYYHYIO, TO BbIBEPUTE HOBYHO GYHKLMIO,
3aTem BblbepuTe UCXOAHYIO GYHKLMIO, U MacluTab ncxogHon GyHKUMKM byaeT M3MeHeH
aBTOMaTUYECKM.

e "EAMHMLbBI MU3MEPEHMA CUTHAIOB MaTeMaTMYecKMx GyHKLUMN" Ha cTpaHuue 116
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5 CurHansl matematuuecknx GyHKLmMN

EAMHNLBI U3MEPEHNA CUTHANOB MAaTEMATUYECKNX QYHKLMI

HaaB B MeHto KaHana "MpobHMK" nporpammHyto KHonky "EAUHULBLI usmepeHns”,
MOKHO YCTaHOBUTb B KAaUeCTBE eANHUL, M3MEPEHMUSA /1A KAXKA0r0 BXOAHOMO KaHana
BOJIbTbI MM amnepbl. [JoCTyNHbI creaytolme eANHNULbI U3SMEPEHUA CUTHAN0B
MaTEMATUYECKUX GYHKLUNNA:

Martematuueckas GpyHKumA EAVMHMLbI M3MepeHua

CNOXEeHUe Nan BblunTaHue Bwuan A

YMHOX€eHue B2, A2 unu Bt (BONbT-amnepbl)

andoepeHunposaHune B/c unu A/c (B/cekyHaa unu A/cekyHpaa)

Jdt Bc unun Ac (B-cekyHa, nnm A-cekyHa)

BNo Cm. "EAMHMLI U3MmepeHua GyHKLUN
BMN®" Ha cTpaHuue 110.

\/(KBa.ﬂ.paTHbIVI KOpeHb) Bl/z, Al/2 nwnu B'rl/2 (BOnbT-amnep)

Ecam Npu MCNonb30BaHMM ABYX KaHaA/I0B-UCTOYHMKOB A8 HUX YCTAHOBAEHbI pasHble
eMHNULbI U3MEPEHMA 1 KOMBUHAUMM NOCNEAHNX HEBO3MOXKHO PasaenTb, TO 4N
CUTHANOoB MaTemaTMyeckmx GyHKUMI ByaeT oTobpaxKaTbea eanHunua "H" (He
onpefeneHo).

MaTemaTnyeckme onepatopsl

MaTtemaTnyeckme onepaTopbl BbIMOMHAT apudMETUYECKME OnepaLmm (COKeEHME,
BbIUMTAHME UM YMHOKEHME) HA aHAIOrOBbIX BXOAHbIX KaHasax.

e "CnoxeHue nau BblumMTaHue" Ha cTpaHuue 116

e "VYMHOXeHWe unun genenune" Ha ctpaHuue 117

CnoXeHue nau BblYnMTaHne

Mpw BbIBOpE CNOKEHMA UAN BbIYMTAHUA 3HaYEeHUs Todek UcTouHuKa 1 1 UcTouHuKa 2
noc/enoBaTe/IbHO CKAA/bIBAOTCA MM BbIYMTALOTCA, @ pe3ybTaT oTobparkaeTcs Ha
3KpaHe.
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CurHanbl MaTemaTudeckmnx dyHkumin 5

BblyMTaHME MOMKHO MCNOb30BaTh A1A AUGbEPEHLMPOBAHHbIX M3MEPEHWA UK
CpaBHEeHMA OBYX CUTHANOB.

Ecnv cmellgeHme CMrHanoB Mo NOCTOSHHOMY TOKY 60/blle AMHAaMMUYECKOro AManasoHa
BXOAHbIX KaHa/10B ocumaiorpada, To cieayeT MCnonb3oBaTb AnddepeHLmnanbHbIn
NPOOHMK.

Puc. 6 [pvmep BblYMTAHMA CUTHANA KaHana 2 U3 cUrHana KaHana 1

Cm. Takke ¢ "EAMHMUbBI MU3MepeHUA CUTHAIoB MaTemMaTMYeckmx GyHKLMN" Ha cTpaHuue 116

YMHOMeHNe Unn geneHne

Mpw BbIDOPE MaTEMATUUYECKOM QYHKLMM YMHOMXKEHWA AN AENEHNA 3HAYEHUA TOYEK
UcTouHuK 1 1 UCTOUHUK 2 nocef0BaTeIbHO NEPEMHOXKAKOTCA AN AENATCA, a
pe3ynbTaT oTobpakaeTca Ha SKpaHe.

Mpy AeNeHnn Ha HOMb Ha KPMBOW BbixoZa 0TOBParXKatoTCA NycTble NPOCTPaHCTBa (To
€CTb, HY/1EBbIE 3HAYEHMA).

®YHKUMA YMHOXKEHMA yA0OHa 417 NPOCMOTPa COOTHOLLIEHWUA MOLLLHOCTM CUTHAN08B,
Korfa CurHan ofHOro M3 KaHas0B MPOMOPLIMOHaNeH cuae Toka.
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CUrHanbl MaTemaTUYeCKMX QYHKLMIA

Puc.7 [pumep yMHOXeHUA cUrHana KaHana 1 Ha curHan KaHana 2

CMm. TaKxe .

"EQMHULBI U3MEPEHUSA CUTHAN0B MaTeMaTUYeckux GyHKLMIA" Ha cTpaHuue 116

MaTemaTunyeckme npeodbpasoBaHmMS

118

MaTtemaTmnyeckmne npeobpasoBaHuns BbIMOAHAOT GYHKUMIO Npeobpa3oBaHma
(amddepeHumpoBaHmne, MHTerpuposaHme, b naum soluncneHne KBaapPaTHOrO KOPHS)
Ha aHa/IoroBOM BXOAHOM KaHane Uau no pesyasTataM apudmeTnyeckoro AencTamns.

"OnddepeHumpoBaHme” Ha cTpaHuue 119
"NHTerpuposaHmne" Ha cTpaHuue 120
"Amnnutyga BMN®, dpasa BMNP" Ha ctpaHnue 122
"KBagpaTHbI KopeHb" Ha cTpaHuue 126

"Ax + B" Ha cTpaHuue 127

"KBagpat" Ha cTpaHmue 128

"AbcontoTHoe 3HayeHne" Ha cTpaHuue 128

"Norapndm" Ha cTpaHuue 129
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e "HaTypanbHblii norapnom" Ha ctpaHuue 129
e "JKcnoHeHTa" Ha cTpaHuue 130

e "CreneHb ocHoBaHuaA 10" Ha cTpaHuue 130

OnddepeHumnposaHme

d/dt (anddepeHumnpoBaHmne) NO3BONAET BbIYMUCINTL AUCKPETHYIO MPOM3BOLHYIO MO
BPEMEHM BbIBPaHHOro MCTOYHMKA CUrHanNa.

AnddepeHumpoBaHme MOXKHO MCMONb30BaTb A/1A U3MEPEHNA MTHOBEHHOTO 3HAYeHUA
nepenaga curHana. Hanpumep, ¢ nomoLbto GyHKUMM AnddepeHUMpoBaHNA MOKHO
M3MEPUTb CKOPOCTb HapacTaHWsA BbIXOLAHOTO HaMPAXKEHWA ONepPaLMOHHOIO YCUANTENSA.

Mpoueaypa AMddepeHUMPOBaHUA OYEHb YYBCTBMTE/bHA K LyMam, NO3TOMY B KayecTse
pexunma cbopa AaHHbIX PEKOMEHYeTCA YCTaHOBUTL YcpeaHeHue (cm. pasaen "Boibop
perkrMma cbopa gaHHbIX" Ha CTpaHuue 246).

®yHKuma d/dt BbicTpanBaeT NPoOM3BOAHYIO BbIBPAHHOrO UCTOYHMKA MO Gopmyne
"oleHKa cpeaHero 3HavyeHns nepenaga no 4 Toukam". YpaBHeHue BbiraauTt
cneayouwmm obpasom.

d = Via T2V =2V~ Vig
i SAt

[ne:
e d-anddepeHumanbHbin CUrHanN,

® vy —TOYKM AaHHbIX KaHanoB 1, 2, 3, 4 unu matemaTmyecknx dyHKUmMi 1, 2, 3 (HM3was
MaTemaTtnyeckas GyHKUmA);

o i— MHOEKC TOYEK AaHHbIX;

e At — BpemMeHHON MHTepPBaa MEeXOY TOYKaMM.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 119



5 CurHanbl matemaTuyeckmnx GpyHKUmMMA

Puc. 8 Tlpumep dyHKUMU anddepeHLmMpoBaHna

Cm. Takke  * "EAMHWUUbI UBMEPEHUA CUTHA/IOB MaTeEMATUYECKUX GYHKLMIA" Ha cTpaHuue 116

MIHTerpupoBaHue

Idt (MHTeI’pVIpOBaHMe) MO3BOMIAET BbIMUC/INTb MHTErPan Bbl6paHHOI'O MCTOYHWMKa
curHana. OH NOKa3blBaeT CYMMAPHYIO BEAUYMHY M3SMEHEHWA.

VIHTErpMpoBaHMe MOXKHO MPUMEHATL A1 U3MEPEHUA SHEPTMM UMIMYNbCOB B
BO/IbT-CEKYHAAX MNN M3MEPEeHMEe NOLLAaAN, 3aHMMaeMol n306paxkeHnem curHana,
NyTEM M3MEPEHMA PA3HULbI MEXOY 3HaYEHMEM NOAbIHTErPanbHOM GyHKLUMM
MMMYNIbCOM MM HEMPEPbLIBHLIM CUTHAIOM.

[ dt BbICTPaMBAET MHTErpasl UCTOYHMKA cMrHana no "dopmyne Tpaneumin". :

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

B 3TOM BbIpaXkeHnmn

* | —NpOMHTErpPMPOBaHHAA OCUMANOTPAMMa,
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e At — BpemMeHHON MHTepPBaN MeXOY TOYKaMK,

e y—KaHanl, 2, 3, 4 uan ToukM gaHHbix "Matem. 1", "Matem. 2", "MaTem. 3" (HUKHAA
MmaTemaTtnyeckas GyHKLmA),

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

OnepaTtop MHTErPMPOBAHUA NPEeAOCTaBAAET B PacnopsKeHne Noab3osaTens
bYHKLUMOHANbHYIO KnaBumwy "CmelwteHune", KoTopas No3BOASET BBECTM KOMMNEHCALMIO
MOCTOAHHOW COCTaBAAOWEN BXOAHOMO CUrHaa. Heboblioe cmelleHne no
NOCTOAHHOMY HaMpPAKEHMIO Ha BXoAe GYHKUMM MHTErPUPOBaHMA (M Aaxke HebonbLuas
NorpewHoCTb KaMbpPOBKM ocumanorpada) MOXKeT BbI3BaTb MOCTENEHHOE «CMOA3aHUEY
pesy/ibTaTa MHTErPUPOBAHUA BBEPX MM BHWM3. KOMNEHCaUMA NOCTOSHHOM
COCTaBAAOLLEV NO3BONAET BbIPOBHATL PE3YALTUPYIOLLYIO OCLMAAOrPAMMY.

Pexim gemoHcTpanm 1.0 0.0s ABTO

T

YpoBeHb 0 B

1
I
"
!

1

|

1

1

1

|

I

i

I

i

I

I

I

i

i
i

WHuTerpuposaHue §
bes3
KoMMeHcauum
CMeLLeHus
NMOCTOSIHHOIO
TOKa

Puc.9 WHTerpupoBaHue 6e3 cmelleHUs curHana
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Pexim gemoHcTpanm 1.0 ! 0.0s ABTO

¥

WHTerpuposaHue
C KOomneHcauunen
cMeLleHus
MOCTOSAHHOTO
TOKa

1
L
I
1
1
1
|
1
1
1
1
|
I
i
I
I
i
I
I
i
i
y

HauaneHoe

Puc. 10 WHTerpuposaHue CO CMeLeHNeM CUrHana

Mpu BKAtOYEHHOM NapameTpe HayanbHoe ycnosue MHTErpUpPOBaHHbIN
MaTemaTUUeCcKuii CUrHa pacnofiaraeTcs BePTUKaAbHO MO LEHTPY 3KpaHa. [Apyrumu
CNOBaMM, BEPX M HU3 MAaTEMATMYECKOTO CUTHaNa HaXOAATCA Ha PAaBHOM PACCTOSHUM OT
BEPXHETO M HWXKHETO Kpas aKkpaHa. Mpw BbikNtoYeHHOM NapameTpe HayanbHoe ycnoeue
MHTErPMPOBAHHbIN MaTeMATUYECKMUIA CUTHAN HAYMHAETCS C HY/NIEBOrO YPOBHSA B 1€BOA
4acTM 3KpaHa.

Cm. Takke ¢ "EAMHMUbBI MU3MepeHUA CUTHAIoB MaTemMaTMyeckmx GyHKLMN" Ha cTpaHuue 116

Amnautyaa BN, paza bMNoe

Bnarogapa bbicTpomy NpeobpaszosaHunio Pypbe (BNP) matematTmueckas GyHKUMA
amnantyapl BMN® nossonaeT oTobpasnTb aMNANUTYAbl YaCTOT, COCTABAAIOLLMX CUTHAN
MCTOYHMKA, @ MaTemaTuyeckas GyHKUMA Gasbl BINP no3BongeT nokasaTb COOTHOLIEHUS
das u yactot. PyHKUMs BMNP 6epeT oundpoBaHHYO 3aNNCb BPEMEHHON 3aBUCUMOCTH
CUrHana 3af@aHHoOro UCTOYHMKA 1 NpeobpasyeT ee B YaCTOTHYO 061acTb.

MIcTOYHMKOM a8 MaTemaTudeckmnx dyHKUMn BI® MoryT cay»KMTb aHanorosble BXOAHbIE
KaHanbl UAn 6onee NpocTble MaTeMaTnyeckme GyHKLUUN.
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Mo ropM3oHTaNbHOM OCK MaTeMaTUYECKMX GYHKLUMI BN oTknaabiBaeTca YacToTa (B
repuax). Ana matematryeckon GyHKLMM aMmnanTyAHOMO CNeKTpa No BEPTUKaIbHOM OCK
oTKNaablBatOTCA Aeumnbenbl (€CM No BePTUKaAW BbibpaH napameTp
«lorapudmmyeckme») MMbo cpeaHEKBaaPaTUUECKOe HanpsaKeHMe (ecan No BepTMKanu
BbIOpaH napameTp «/IMHenHble»). [Ans maTemaTmdyeckoin GyHKUMM $a3oBOro CnekTpa no
BEPTMKAIbHOW OCK OTK/1a/1blBaIOTCA rpadyChl AN padmaHsl.

DYHKUMIO amNanTyAbl BIP npuMeHAoT A1a BbiABAEHUA NPOHAEM, CBA3AHHDbIX C
nepeKkpecTHbIMU MOMEXaMK, A5 BbIABAEHWA MPUUMH HENMHEMHbIX UCKAKEHWNA B
aHaNOrOBbIX CUrHANAX, BbI3BAHHbIX HEIMHEMHOCTLIO YCUAMTENEN, a TaKKe s
HACTPOMKM aHaNOroBbIX GUILTPOB.

OTtobpakeHue curHana brnod

1 HaxmuTe nporpammHyto KHonmky "MoKasaTb mart." 1 noBepHUTE pydKy BBOAA, YTOObI
BbIOPATb MaTEMATUYECKYHO OYHKLMIO, KOTOPYIO HEOBXOAMMO BbIBECTU Ha AMUCTAEN.
3aTem HaxXmMuTe PyYKy BBOJA MM CHOBA HaXKMUTE NPOrpaMmMmHyto KHorKy "MokasaTb
mar.", ytTobbl BbIBECTM Ha AUCMIEN BbIDPAHHYO MaTEMATUUYECKYIO GYHKLUMIO.

2 Haxkmute KHonky [Math] MaTtemaTuka. 3atem HaKMUTE NPOrPAMMHYHO KHOMKY
MoKas.mart.¢. v BbIbepuTe HYXKHYIO MaTeEMATUYECKYIO GYHKLMIO. 3aTeM HaXmMnUTe
nporpammHyto kKHonky Onepatop 1 Bbibepute BA®P (amnautyga) v BN (dpasa).

UcToUHUK 1 — BbI6OP MCTOYHMKA A1A GyHKUMM BIO,

AunanasoH/UeHTp nnn Hau. yactota/KoHeu. 4acT. — C NOMOLLbHO 3TUX
NPOrPamMMHbIX KHOMOK MOYKHO YCTaHOBWUTb AMana3oH 0Tobpaskaemblx YacToT.
HaxnmalTe nporpammHble KHOMKK, YTOObI MEPEKNOYNTLCS MEK Y CAEAYHOLLMMM
napamum napameTpos:

AvnanasoH/LeHTp — lManasoH No3Bo/AET YCTaHOBWTb AManasoH 4acToT,
KoTOpbIM ByaeT oTobpaxkaTbca No BCe wWupuHe amcnaen. Y1obbl Noy4nTL
LeHy AeneHus WKaabl, cheayeT pasaenmnTb 3HadeHne ananasoHa Ha 10. LieHTp
NO3BOAAET YKa3aTb YaCTOTy, OTOOpaKaemMyto BAO/b LLEHTPaNbHOM
BEPTMKANbHOW IMHUM KOOPAMHATHOM CETKM AMcnes.

Hau. l-IaCTOTa/KOHe‘-I. yacr. — Hau. yacrora yKasaHue 4acToTbl B NeBoM YacTn
aucnnen. KoHeu. yacT. N03BONAET yKa3aTb YacToTy B I'IpaBOlZ 4acTun ancnnea.

YT06bl YCTAaHOBUTL HEODXOAMMbIE 3HAYEHMSA, KOCHUTECH METKM NPOTrPamMMHOM
KHOMKM Ha Aucnaee, 4Tobbl OTKPbITb AMANOrOBOE OKHO BBOAA C KNaBMaTypbl, UK
NOBEPHMUTE Py4Ky BBOAA.
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Don. BN® — otobpakeHne meHto «[lon. HacTponkmu BMO».

3 HaxkmuTe nporpammHuyto KHonky Aon. BM®, 4Tobbl BONTM B MEHIO AONONHUTEIbHbBIX
HacTpoek brd.

CmeLyeHne: LweHue Bl

OKHO — BbIOOP OKHa A1a 0TobpaskeHMs BXOAHOro curHana oyHKumm 6o,

X3HHUHT — OKHO A1 NPOBeAEHMA TOUHbIX MU3MEPEHWUIA YaCTOTbl UK
pasfeneHunsa Asyx 6M3K0 PacnoNoKEHHbIX YacToT.

OKHO € N/1I0CKOI4 BEPLUMHOMW — OKHO /19 TOYHbIX M3MEPEHWUI aMMNIUTY bl
MWKOBbIX 3HAYEHMI YacTOoTbI.

MpAMOoYronbHoOe — OKHO C XOPOLLIMM YaCTOTHbIM paspeLlleHem 1 BbICOKOM
TOYHOCTbIO M3MEPEHUS aMNIUTYAbI, HO €ro CledyeT UCNONb30BaTb TONLKO NpK
OTCYTCTBMM yTeueK. [IPUMEHAETCA K TaKUM CUrHaNaMm, Kak Ncesaocay4anHblii
LIYM, UMMYNbCbl, CUHYCOMAANbHbIE MAaYKM U 3aTyxatolme CUHYCoMaanbHble
KonebaHums.

BnakmaH Xappuc — 3TO OKHO AaeT MeHblUIee BPEMEHHOE paspeLleHne no
CPaBHEHMIO C MPAMOYTO/IbHbIM OKHOM, OfiHAKO MOBbILWAET BO3MOMKHOCTb
OBHapyXeHns MenKknMx MMnynbLcoB 6narogapsa bonee HU3KMM BOKOBbLIM
NenecTkam.

EAMHULbI M3MepeHUA No BepTUKaNbHOW ocu — s GyHKUMKM amnanTyasl BN
MOXHO BbIOpaTh Oeunbennl niv CpegHeKkBagpaTuyeckue B. [ns yHKUMM dasbl
BMN® moxHO BbIGpaTh MPaaycbl 1AM PaguaHbl.

[Ons perynMpoBKM cMmelleHns n macwTtaba curHana bMNd no sBeptukanm
MCMOMb3YyNTE MY/ILTUMIEKCUPOBAHHbIE PYUYKM Bbile U HMXKe KHoMKK [Math]
Matematuka.

CpabaTtbiBaHue BM® — Koraa oTobparkaeTcs BpemeHHasn passepTka ¢
M3MEHEHHbIM MaclITaboM, HaXXMMTE AaHHYIO NPOrPAaMMHYIO KHOMKY, YTOObI
BbIOPaTL Cneaytollee:

bes cpabaTtbiBaHua — BN BbiNoNHAETCA Ha MCXOAHOM CUTHANE B BEPXHEM
oKHe "OcHoBHaA pa3BepTKa'.

CpabatbiBaHMe no macwTtaby — 6P BbINOAHAETCA HAa UCXOAHOM CUTHANE B
HUXHEM OKHe "MacwTab".
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ABTOHacTpoiiKa, BN®P — No3BONAET YCTAHOBUTL TaKMe 3HaYeHUA NapameTpoB
«[AnanasoH» v «LleHTp», Npu KOTOPbIX 0becnedynsaeTcs oTobpakeHue BCero

MMEIOLLLEroca cnexkTpa. MaKkcrmanbHO BO3MOMKHANA YacToTa paBHa NosoBuHe

4acToThbl AMCKpeTU3aumm bINd, KoTopas 3aBMCKT OT YCTaHOBKM KO3bdMLMEHTa
pa3BepTKu (Bpems/aeneHne). Paspewenmne BN — 3To cOOTHOWEHNE MeHKAaY

4acTOTON ANCKPETU3ALMM U YUCIOM ToUeK dyHKUMK BMND (fs/N). Tekyuiee

paspelweHme BN oTobparkaeTca Haf NPOrPaMMHbIMM KHOMKaMMK.

OcobeHHOCTU perynMpoBKM macwitaba u cmelleHns

Ecnu napameTpbl macwtaba v cmelleHus BIMP He ycTaHaBAUBAIOTCA BPYUHYHO, TO NpU
NMOBOPOTE PYUYKM PETYIUPOBKM KOIDOULMEHTA PAa3BEPTKM NPOUCXOANUT aBTOMATUYECKOE
M3MEeHEeHMe YaCTOTHOrO AMana3oHa U LieHTPaIbHOW YacToTbl, 4Tobbl 0becneynTb
oNTUMasibHOe 0TOBPaXKEHUE MOIHOTO CMEKTPA.

Ecnm macwTtab u cmelleHMe YCTaHaBIMBAOTCA BPYYHYHO, TO MOBOPOT PYYKM
perynnpoBKn KoappuumneHTa pa3BepTKU He M3MEHAET HAaCTPOMKM YaCcTOTHOTO
[AManasoHa M LeHTpasbHOM YacToTbl, YTo obecneunsaeT bonee geTanbHoe
oTobparkeHue B 061acTU onpeseieHHOoM YacToTbl.

Harkatne nporpammHoin KHomnku bINd ABTOHaACTPOMKa NO3BONAET aBTOMATUYECKM
perynMpoBaTtb MacwTab cMrHana; npy 3Tom 3HaYeHMA YacTOTHOrO AnanasoHa u
LEeHTPaIbHOM YacTOTbl aBTOMATUYECKU U3MEHAIOTCA B COOTBETCTBMM C YCTAHOBNEHHbBIM
KoapPULMEHTOM pa3BepTKHU.

4 [1nA BbINONHEHWNA M3MEPEHMIA C MOMOLLIO KYPCOPOB HaxkmuTe KHOMKy [Cursors]
Kypcopbl 1 ycTaHOBWTE A8 NPOrpPamMMHOM KHOMKM MCTOYHMK 3HayeHre Mar.N.

[na nsmepeHmsa 3HaYeHWIM YacTOTbl M PA3HOCTU ABYX 3HAYEHMIA HacTOTbl (AX)
NCNoNb3yinTe Kypcopbl X1 1 X2. na namepeHna amnanTyabl B Aeumbenax n pasHocTu
amnantyg (AY) ncnonssyinte Kypcopbl Y1 1 Y2.

5 [1ns BbINONHEHWS APYTUX UBMEPEHMIA HAXKMUTE KHOMKY [Meas] UsmepeHus u
YCTaHOBUTE A/1A NPOrPaMMHOMN KHOMKM MCTOYHMK 3HaveHe Mar.N.

Ha rpaduke curHana bMNP MoXKHO BbINOAHATL U3MEPEHMA NOJAHON aMNANTYAbI,
MaKCMMaIbHOro, MMHMMAbHOTO 1 CPEAHEro 3HaYeHNs B Aeumbenax. TakKe MOXKHO
HaWTV 3HaYeHWe YacTOTbl MPU NEPBOM NOABNEHUM MAKCMMYMa CUTHaAA C MOMOLLbIO
M3MepeHns 3Ha4eHus X B MaKc. Touke Y.
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Cneayouwmin cnektp GyHKUMM amianTyabl BM® 6bia nofydeH nyTem NOAKNOYEHUS
CUTHana npamoyrosibHon popmsl 2,5 B, 100 Kl K KaHany 1. YCTaHOBUTE 3HaYeHmne
macwTaba no ropnsoHTann 50 MKc/aen., 4yBcTBUTENLHOCTH MO BepTUKann 1 B/aen.,
eavHunu/aen. 20 abB, cmeleHna-40,0 ABB, ueHTpanbHOM YacToTbl 500 KIL, AvanasoHa
yactoT 1 MU, 1 OKHO XaHHWHrA.
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Cm. Takke ¢ "lMouck nukoB GyHKLUMM BMD" Ha cTpaHuue 107
e "PekomeHaauuu no ncnonb3osaHuto dpyHkumMmn BMNAP" Ha cTpaHuue 108
o "EanHuubl M3mepeHua yHKumm BMO" Ha cTpaHmue 110
¢ "3HauyeHMe NOCTOAHHOM cocTaBaAoWeN Npu BbluncaeHumn bMNeO" Ha ctpaHuue 110
¢ "JIOXHble YaCTOTHbIE COCTABAAIOLLME U HANIOKEHME CeKTPoB" Ha cTpaHuue 110
e "MpocaumBaHme cneKkTpaibHbIX COCTaBAAOWMX" Ha cTpaHuue 112

e "EAMHULbI U3MEPEHUA CUTHANIOB MAaTEMATUYECKUX GYHKUMI" Ha cTpaHuue 116

KBaZpaTHbIlh KOpeHb

C NoMoLLbI0 GYHKLMU KBAAPATHOTO KOpHA (V) MOKHO BbIYMCNTL KBALPATHBIM KOPEHD
BbIOPaHHOMO MCTOYHMKA.

Ecan npeobpasosaHune Ana onpeaeseHHOro BXoAHOMo 3HaYeHnsa He yKasaHo, Ha Bbixoae
byHKUMM ByaeT oTobpakeHo NycToe NPOCTPAHCTBO (HY/1IEBble 3HAYEHUS).
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Puc. 11 Mpumep dyHKLUM \ (KBaApPaTHBIN KOPEHb)

Cm. Takke  * "EAMHWUUbI UBMEPEHUA CUTHA/IOB MaTeEMATUYECKUX GYHKLMIA" Ha cTpaHuue 116

Ax + B

CDyHKLI,l/Iﬂ Ax + B no3BonAeT NPUMEHNUTb YCUNEHME U CMELLEHME K MMELOLLEMYCA
MCTOYHUKY BXOAa.
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MonH amn(=)

Monx

Puc. 12 Tlpumep Ax+B

C NOMOLLbIO NPOTrPaMMHOM KHOMKK YcuneHnue (A) Bbibepute ycuneHue.
C nomolLbo NporpammHoit KHonki CmeweHue (B) BbibepuTe cmelleHme.

OT1anume GyHKUMM AX + B oT DyHKLMM MaTeEMATUYECKOW BM3Yann3aLUum C yBeINYEHNEM
COCTOMT B TOM, YTO 3Ha4YeHMe BbIXoAa BYAEeT OTIMYATLCA OT 3HAYEHMUA BXOAA.

Cm. Takxke ¢ "YBenmueHue'" Ha cTpaHumue 135

KeBagpat

CDyHKLLVIﬂ KBaApaTHOro KOPHA NO3BOSIAET BbIYNCNNTDb MO TOYKAM KBa,EI,paTHbIPI KOpeHb
Bb|6paHHOI'O MCTOYHUKA U BbIBECTU PE3Y/IbTAT.

Ha)kmmTe nporpaMmHyto KHOMKY UCTOUHUK, 4TOOBI Bbl6paTb MCTOYHWUK CHUTHaNa.

Cm. Takke ¢ "KBagpaTHbl KOpeHb" Ha cTpaHuue 126

ABCONOTHOE 3HaYeHue

cI)yHKLI,l/Iﬂ abCoNOTHOTO 3HAYEHMA U3MEHSAET oTpnuaTenbHble 3Ha4YeHMA Ha BXOAe Ha
NONOXUTENbHbIE U 0T06pa>KaeT I'IO}'IVLJMBLLII/IVICH CUrHan.
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MonH amn(=)

Monx

Puc. 13 lMpumep abcoNtOTHOIO 3HAYEHUA

Cm. Takke * "KBagpat" Ha cTpaHuue 128

Norapnom

C nomolibto PYyHKUMM AecaTUYHoro norapmnédma (log) BbinonHaeTca npeobpasoBaHme
MCTOYHMKA BXoaAa. Ecnn npeobpasoBaHmne 415 onpeaeneHHoro BXogHOro 3HaYeHns He
YKa3aHo, Ha Bbixoae GyHKLMM ByaeT oTobpakeHo nycToe NpocTPaHCTBo (Hynesble
3HaYeHMs).

Cm. Takke ¢ "HaTypanbHbiii norapuém" Ha cTpaHuue 129

HaTypanbHbI norapmem

C NomolLblo GYHKUMKN HaTypaabHOro norapudma (In) sbinonHaeTca npeobpasosaHme
MCTOYHMKA BXoAa. Ecnn npeobpasoBaHue A41a onpeaeneHHOro BXoAHOro 3Ha4yeHus He
YKa3aHo, Ha BbIxode GpyHKUMKM ByaeT oTobparkeHo NycToe NPoCTPaHCTBO (Hynesble
3HaYeHus).
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Puc. 14 Tlpvmep HaTypasbHOro forapnudma

Cm. Takke o "Jlorapuom" Ha cTpaHuue 129

IKCNOHEHTAa

C NOMOLLLbIO 3KCMOHEHUMaNbHOM QYHKUMK (eX) BbINONHAETCA NpeobpasoBaHme
MCTOYHMKA BXOAa.

Cm. Takke ¢ "CreneHb ocHoBaHuA 10" Ha cTpaHuue 130

CreneHb ocHoBaHMA 10

C nomoLLbto GYHKLMM SKCNOHEHTbI ocHoBaHKA 10 (107x) BbinonHAeTcs npeobpasosaHme
MCTOYHMKA BXOAa.
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MonH amn(=)

Monx

Puc. 15 [pumep aKcnoHeHTbl ocHoBaHMA 10

Cm. TakKe  * "DkcnoHeHTa" Ha cTpaHuue 130

MaTemaTtuyeckmne puUabTPbI

MaTemaTndeckmne GUALTPbI MOXKHO MCMOAb30BaTh A1 CO3A4aHUA CUTHAa Nocae
npuMeHeHUs GUALTPA BbICOKMX U HU3KMX YACTOT K aHa/I0roBOMY BXOAHOMY KaHany Uan
K pe3synbraTam apudmMeTMYecKoro A4encTems.

o "®OUNbTP BbICOKMX U HU3KMX YacTOT" Ha cTpaHumue 132
e "Monocosol ¢puabtp" Ha cTpaHmue 133

e "YcpegHeHHoe 3HaveHMe" Ha cTpaHuue 133

e "CrnaxkmsaHue" Ha cTpaHumue 134

e "Ormnbatowan" Ha cTpaHuue 134
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(-DI/I}'Ipr BbICOKMNX N HN3KUX HYaCTOT

(DyHKLI,l/Il/I d)l/mpra BbICOKUX M HU3KNX HaCTOT NCNONb3YHTCA ONA NPUMEHEHNA d)vmpra K
Bbl6paHHON\y CUrHaNy UCTOYHWKa U OTO6pa>'KeHl/IFI Pe3ynbraTtoB B MaTeEMATUYECKOM
CurHane.

®UALTP BbICOKMX YACTOT ABAAETCA OAHOMOMOCHBIM GUABTPOM BbICOKMX Y4aCTOT.
DUALTP HU3KMX YacToT sBaseTca duasTpom Bessel-Thompson 4-ro nopsaaka.

Ona Bbibopa YacToTbl cpesa dunbTpa-3 Ab ncnonblyiTe NnporpammHyto KHonky Monoca
NPONyCKaHuA.

OTHoleHMe YacToTbl HalikBucTta BXOA4HOTO CUITHana K Bbl6paHHOl7I yacrtoTe cpesa -3 gb
onpegenAaeT YNCNo ToYeK, AOCTYNMHbIX ANA BbiBOAA, U B HEKOTOPbIX C/ly4aAX Ha KpVIBOl:i
BbIXO4a TOYKN OTCYTCTBYHOT.

Puc. 16 lMpumep PuabTpa HU3KUX YacTOT
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MNonocoBo GUNLTP

®YHKUMA NONOCOBOTO GUALTPA MCMNOAL3YETCA ANA NPUMeHeHUA GUALTPaA K BbIOpaHHOMY
CUTHa/Y UCTOYHMKA M OTOBPaXKEHUA pe3yabTaTa B MaTeMaTUYECKOM CUTHaNe.

MporpammHas KHomMKa LLeHTp CAy»KUT Ans BBOAA LEHTPaAbHOM YacTOTbl NOJIOCOBOIO
dunbTpa.

MporpammHas KHomKka LWnpUHa CyKuT 419 BBOAA LWUMPUHBI NOOCHI NOJ0COBOIO
dvnbTpa. 3a4aeT 3HaYeHUa YacToTsl cpesa —3 Ab duabTpa (LeHTpaabHaa YacToTa MUHYC
NONIOBMHA LUMPKMHBI U LeHTPabHasa 4acToTa NatoC NON0BMHA LUMPUHDI).

K03¢¢MLI,MEHT yacToTbl HalkBucTta BXOAHOIO CUrHana un Bbl6paHHbIe 3Ha4YeHUA 4acCToTbl
cpesa —3 b BAMAIOT HA TO, CKO/IbKO TOYeK 6yp,eT AOCTYNHO Ha BbIXOAeE; B HEKOTOPbIX
CQy4yaAax B BbIXOAHOM CUTHA/1IE TOYEK HE 6y,CI,ET.

pre,ﬂ,HeHHoe 3Ha4veHne

Mpu BbIBOPE onepaTopa ycpeLHEHHOrO 3HAaYeHMA B Ka4eCTBe CUTHaNa-UCTOYHMKa byaeT
BbIGPAH CMUrHa/M MaTeMaTUYeCcKon QYHKLUMW, yCpeaHEHHbIN BbIODpaHHOE YMCIo pas.

B KauyecTBe CUTrHANa-UCTOYHMKA MOXKET MCNOIb30BaTLCA Nt0H0KN aHaN0roBbIN BXOZAHOM
KaHan nan oguH N3 YKa3daHHbIX paHee CUITHa/I0B MaTEMATUYECKNX d)yHKLI,VIlZ.

B oTanyme ot ycpeaHeHUA co61/|paelv\b|x OAHHbIX MAaTEMATUYECKNI onepartop
ycpeaHeEHNA MOXHO MCNO/1Ib30BaTb ANA yCpeaAHEeHNA AaHHbIX HA OAHOM aHAa/10f0OBOM
BXOAHOM KaHa/ne UAn mateMaTuyecKom d)yHKLl,l/ll/l.

Ecn TakKe Mcnonb3yeTcs ycpeaHeHne cobupaembix AaHHbIX, CHavYana BbINOJHAETCS
ycpeaHeHMe AaHHbIX Ha aHaoroBOM BXOAHOM KaHasie, a 3aTeM 3TU AaHHble
YCPEAHAIOTCA elle pa3 C MOMOLLI0 MaTeEMaTUYECKON GYHKLUMKU. MOXHO MCNO0/b30BaThb
o6a TMNa ycpeaHeHus aa NoayYeHns onpeaeseHHoro Y1caa yepeaHeHna Ha Bcex
CUrHanax v 6osbliee YMCNOo YCPeaHEHWNH Ha KaKoM-1MBOo onpeaeneHHOM KaHane.

[na 06omx TMNOB ycpeHEHWA cpeaHee 3Ha4YeHMe BbIYMCAAETCA METOAOM
NPUOAMKEHUA K yMEHbLIAIOWEeMYCA YyCpeaHEHHOMY 3Ha4YeHuto , rae:

cneayloliee_ycpeaHeHHoe_3HavyeHue = Tekyllee_ycpedHeHHOoe_3HadeHue +
(HoBble_flaHHble- Tekyllee_ycpeaHeHHoe_3HaveHune)/N

rae 3HaveHue nepemeHHol N HaunHaertca ¢ 1 npy nepsom cbope JaHHbIX U
YBE/IMYMBALTCA NPU KaXAOM nocneaytouem cbope AaHHbIX 40 AOCTUKEHUS
YCTaHOBNIEHHOTO YMCNa yCpeaHeHMit, NoC/1e Yero OHO OCTaeTCAa GUKCUPOBAHHBIM.
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HakmuTe nporpammHyto KHomKy COpoc cueTumKa, 4tobbl yaannTb AaHHble O
KosimyecTse 06paboTaHHbIX CUTHAM0B.

nn

Cm. Takxke ¢ "Pexum cbopa gaHHbIX "YepeaHeHue"" Ha cTpaHumue 250

CrnaxkvBaHue

Mony4YeHHbIM MaTEMATUYECKMM CUTHAIOM ABASETCA BblOPaHHbIA MCTOYHUK C
NpYMeHEeHMEeM HOPMMPOBAHHOTO MPSAMOYTOIbHOTO (C CepUelt 0AMHAKOBBIX MMMY/IbCOB)
KUX-dunbtpa.

®unbTp € ceprein oaMHaKOBbLIX MMMNYNbCOB NPeAcTaBAseT cobol NnepemellatoLLeecs
cpefHee 3Ha4YeHMe CoOCeHNX TOYEK CUrHana. Mpu 3TOM KONMYECTBO COCEAHMX TOUEK
3a/1aeTCA C MOMOLLbI NPOrpammMHoi KHoMKM TOUKK crnaxkusaHusa. MoXXHO BbibpaTb
HEYETHOE KOJIMYECTBO TOYEK OT TPEX /10 NOJIOBMHbI 3aPEerMCTPUPOBAHHbIX 3HAYEH U
N3MEPEHMA UM 3HAYEHMIA TOYHOTO aHaAn3a.

OnepaTtop CrnaxKMBaHMA OrpaHNYMBAET NONOCY NPOMNYCKAHMA CUTHANA MCTOYHMKA.
OnepaTtop Crna*kKMBaHMA MOXKHO MCNONBL30BATb, HANPUMeEp, ANA CINAXMBAHNA CUTHANO0B
OTK/IOHEHNA N3MEPEHNA.

Ormnbatouas

Pe3ynbTUPYIOLWMM MaTeEMATUYECKMIA CUTHAN AEMOHCTPMPYET OrMbatoLLyto aMnanTyabl
[ON151 BXOAHbIX CUTHAN0B C aMNAUTYAHOM moaynaumnein (AM).

B 57Ol dyHKUMM Ucnonb3yeTcs npeobpasosaHme MMabbepTa 415 NoNyYeHUA peasbHOM
(cnHdasHoW, [) 1 MHUMOW (KBaapaTypHOM, Q) cOCTaBNAOLLEN BXOAHOMO CUrHaNa, a
3aTeM M3B/IEKaeTCA KBaAPaTHbIN KOPEHb 13 CyMMbl PeasibHOM M MHUMOW COCTaBAAOLLEN
0015 NOAYYEeHNA AeMOoay/IMPOBAHHOTO CUTHaNa ormbatoLLel amnanTyab!.

Busyanmsauma matematmyecknx GyHKLUMIM

B13yannM3aumio MaTemaTnyeckmx GyHKLUMA MOXKHO MCNONb30BaTh A1 MPOCMOTPa
MONYYEHHbIX AAHHbIX M 3HAYEHWA U3MEPEHNII Pa3IMYHBIMKU CNOCOBaMM.

e "YBenuueHue" Ha cTpaHuue 135
e "Makcumym/MuHumym" Ha cTpaHmue 135
e "MonHaa amnauTyga (pasmax amnantyabl)" Ha cTpaHuue 136

o "YnepskaHne MakCMMaabHOro/MMHMMaAIbHOTO 3HaYeHna" Ha cTpaHuue 136
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e "OTKNnoHeHue namepeHuna" Ha cTpaHuue 136
e "MpaduK CUHXPOHU3ALMM NOTUYECKOM WKHbI" Ha cTpaHuue 138
e "TpaduK cocToAHMA IOrMYeCcKon WKnHbI" Ha cTpaHuue 139

e "Ipaduk nocnegoBaTenbHOro curHana' Ha ctpaHuue 140

YBennyeHue

MaTemaTnyeckan GyHKLUMA yBENMYEHMA NO3BOAET 0TOOpaXKaTb MMEIOLLMINCA UCTOUHKK
BXOZa C pa3HbIMM NapameTpamm Nno BepTuKaan ans obecnedyeHuns bonee nogpobHoro
BMAA MO BEPTUKAN.

Puc. 17 Mpumep ysennyenHua

Cm. Takke o "Ax+ B" Ha cTpaHuue 127

Makcnumym/MuH1Umym

Onepatop «MaKcMMyM» aHasorMyeH onepatopy «Yaep. Makc.» 6e3 yaepsaHus.
MaKcMMabHble 3HaYeHUs MO BEPTUKAAM, NONYYEHHbIE 33 KaXKablli Mepunos no
rOpU30HTaNM, UCNONb3YIOTCA A7 MOCTPOEHUA CUrHana.
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Onepatop « MUHUMYM» aHaNOMMYEH ONepaTopy «YAepK. MUH.» 6e3 yaepKaHus.
MWHMMabHbIE 3HAYEHNA NO BEPTUKAM, NOAYYEHHbBIE 33 KA bl nepnoa no
rOPM30HTasIM, UCMONB3YIOTCA A/18 NOCTPOEHMS CUTHaNa.

MonHaa aMnNAnTyaa (pa3max amnamTyabl)

Onepatop «[ofH. amMnA.» MOXHO NPEeACTaBUTb Kak Pa3HOCTb ornepaTopa « MaKkcumym»
1 onepaTopa « MUHMMYM». 33 Kaxapli Neproa nNo ropusoHTaan NosyYeHHble

MWHMMa bHbIE 3HaYeHMA NO BEPTUKANM BbIYMTAIOTCA M3 MaKCMMa bHbIX 3HAYEHMI Mo
BEPTUKANM A9 MOCTPOEHMUS CUTHANA.

y,qepmaHme IV\aKCI/IN\aﬂbHOI'O/N\l/IHl/IIV\a}'IbHOFO 3Ha4eHuA

OnepaTtop "Yoep». makc." peructpupyet MakCcMMa/bHble 3Ha4YeHMA No BEPTUKAM,
MOMYYEHHbIE 33 KaXKAbl NepMoa, Mo ropM30oHTaAN 33 HECKO/IbKO NPOoLeayp aHannsa, u
MCMOMb3YeT 3TU 3HAYEHMA A1 MOCTPOEHMUA CUTHaNa.

OnepaTop "Yaep. MUH." AenaeT To Ke caMoe, HO A8 MUHMMA/IbHbBIX 3HAYEHMUI NO
BEPTUKANN.

Ecnu aTOT onepaTop He UcnosbayeTca B 061acT1 aHaNM3a YacToT, AaHHble GYHKUMUK
4acTo Mcnosb3ytoTca Kak "Makc. ornbatowan” n "MuH. ormbatowan”.

HaxmuTe nporpammHyto KHomnKy C6poc cyeTumKa, YTobbl yaanuTb AaHHbIE O
KonnyecTse 06paboTaHHbIX CUTHANOB.

OTK/IOHEeHWEe n3mepeHuna

C NOMOLLbIO MaTeMATUUYECKON QYHKLMM OTKAOHEHNA M3MEPEHMA OTODPaKatoTCs
3HaYeHusa M3MepPEeHUs CMrHana (Ha OCHOBE 3HaYeHMI NOPOroB U3MEPEHUs) Npu
NPOXOXAEHWUM CUTHaNa Mo Aucnaeto. Ns Kax4oro UyKa NpoBOAUTCA N3MepPeHme, v
ero 3HayeHwue oTobpaskaeTca Ha Aucniee.
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Puc. 18 [lpumep OTKNIOHEHUA U3MepeHuA

HaxmunTe nporpammHyto KHomnKy U3mepeHue, 4Tobbl BbibpaTh f0baBNeHHOE paHee
n3MepeHue, OTKIOHEHME KOTOPOro TpebyeTca NPocMoTpeTb. MOXHO 0To6pasuTs
3HaYeHWA OTKNOHEHWI ANA CAedyOWMX U3MEPEHNIA:

e YcpeaHeHHOe

e CpeaHeKkBaZpaTUYECKNN — NepemeHHbIn TOK
e KoadduumeHt

e [lepuop,

e YacroTa

* +ANNTENbHOCTb

* -A/INTENBHOCTb

e +Pabouymit UMKN

e -Paboumnit UMKN

e Bpemsa HapacTaHuAa
e Bpema cnaga

C nomolLbto NPorpammHoin KHonku Moporun sBoanTe B MeHto «lopor namepeHua». Cm.
"Moporu namepeHunii" Ha ctpaHuue 302.
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138

CUrHanbl MaTemaTUYeCKMX QYHKLMIA

Ecam 4N YacTv CUrHana He yaaeTcs BbINONHUTL M3MepeHne, Ha BbiBoae GYHKLMM Ha
y4acTKe OTKAOHEeHUs ByaeT oTobpaxkaTbCs NycToe NpoCTPaHCTBO (0603HavatoLee
OTCYTCTBME 3HAYEHMSA), NOKa He YAACTCA BbINOAHUTL U3MEPEHME.

MPaduK CMHXPOHM3ALLMMN NOTUYECKOW LLMHbI

CMm. TaKxe

C nomolLbo GYHKLUMM CUHXPOHM3ALUMM OTMYECKOM WKXHbI B Tabamue oTobpakatoTca
3HaAYeHMA AaHHbIX LWHbI B BUE aHaN0roBoOro curHana (noaobHo npeobpasosBaHuio
D/A). Bo Bpems nepexoa 3Ha4eHus WKHbI BbIXOAOM GYHKUMK ByaeT ABNATbLCA
nocneaHee cTabunbHoe COCTOAHME LWWHbI.

Pat B

Kromm

Puc. 19 [lpumep rpadmka CMHXPOHM3ALMN IOTMYECKOM LUNHbI

C NOMOLLbIO NPOrPaMMHOM KHOMKM EQUMHMLbI U3MepeHna/Kog yKakuTe aHaiorosoe
3HaYeHue, SKBNBANIEHTHOE KaXKA0MY NMPUPALLEHMIO 3HAYEHNA JAaHHbIX WWHDbI.

C NOMOLLbIO MPOTrPaMMHOI KHOMKK CmeleHmre 0 yKaKuTe aHa oroBoe 3HauyeHue,
9KBMBAJIEHTHOE HY/IEBOMY 3HAUYEHMIO WMHbI AAHHbIX.

C NOMOLLLIO MPOrPaMMHOM KHOMKM EQUHMLbBI U3MEPEHUA YKaXKMTE TUM 3HaYEHUI,
KOTOPbIE NPEeACTaBNAIOT AaHHble WWHbI (BOBTbI, aMMepbl U T. 4.).

e "MpaduK cOCTOAHMA NOTMYECKOM WKHbI" Ha cTpaHuue 139
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MpaduK COCTOAHMA TOTMYECKON LLNHBI

C nomolLbto GYHKLMKM COCTOSHMA NOTUYECKOM LLMHbI B TabanLe oTobpaskatoTca
3HAYEHMA AAHHbIX LWHbI, 0TOBPaHHbIE Ha KPato TaKTOBOTO CUrHana, B BuUae
aHanorosoro curHana (nogobHo npeobpasosaHuio D/A).

ABTO Fat B1

Puc. 20 Mpumep rpadrKa COCTOAHNA NOFMYECKOM LLIMHDI

C nomoubto ﬂpOFpaMMHOVI KHOMKW TaKTOBbIN CUrHanN Bbl6epl/ITe TAKTOBbIM CUTHAN.

C NOMOLLbIO MPOrPaMMHON KHOMKM OTKNOHEeHUe BbibepunTe GPOHT TAKTOBOTO CUIHAN3,
KOTOpPbIN TpebyeTca MCNoAb30BaTb.

C NOMOLLbIO NPOrPaMMHOI KHOMKK [LONONHUTENbHAA ANMArpamma OTKPOWTe NoAMEHIO
[O/15 YKa3aHMA aHaNoroBOro 3Ha4eHMA, SKBMBANEHTHOTO KaX40OMy NpMpaLLeHuio
3HaYeHMs WWHbI, aHA/I0rOBOrO 3HAYEHWSA, IKBUBAJIEHTHOIO HYJIEBOMY 3HAUYEHMIO LWMNHBI,
M TUNa 3HAYEHMI, KOTOPbIE NPEACTaBAeHbl AaHHbIMW WWHbI Ha rpaduKke (BObTbI,
amnepbl U T. 4.).
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5 CurHanbl matemaTuyeckmnx GpyHKUmMMA

C NOMOLLLIO MPOrPaMMHON KHOMKM EANMHMLBI M3MepeHUA/Koa YKaXxnTe aHaaorosoe
3HaYEHME, IKBMBANEHTHOE KaXA0MY NPUPALLEHUIO 3HAYEHMA AAaHHbIX LWHBbI.

C NomoLLbKO NPOrpamMHOM KHOMKKM CmeLeHue 0 yKaXK1Te aHa/l0roBoe 3HaYEeHMe,
SKBWBA/IEHTHOE HY/IEBOMY 3HAUYEHMIO LUNHbI AAHHbIX.

C NOMOLLbIO MPOrPaMMHON KHOMKM EAMHULbI U3MEPEHUA YKaXKUTe TUM 3HAYEHWN,
KOTopble NPeACTaBAAIOT AaHHbIE WWHbI (BOALTbI, aMNepbl U T. A.).

Cm. Takke  * "lpaduMK CMHXPOHM3AUUM OTUYECKOW WKHBLI" Ha cTpaHuue 138

I’pacbvm nocsenoBarte/ibHoro CMrHaszia

Ha Mpadumke nocnefoBaTeIbHOrO CUrHaNa MaTEMATUUYECKON GYHKLMM NPeCcTaBAeHbI
"curHanbl" nocnefoBaTeNbHOM WKHbLI. CUrHaAbl — 3TO 3HAYEHMA onpeaeneHHbIX BKTos
B Mo/1e AaHHbIX/nonesHon Harpysku npotokonos CAN, LIN nam SENT.

P fEMOHCTRaUMM

Puc. 21 Mpwumep MpadurKa nocnenosBaTeNnbHOro CUrHana

e [1na noctpoeHua rpadmka curHana CAN mam LIN TpebyeTtcs, 4Tobbl B ocuunnorpad
611 3arpyKeH dbarn CUMBONMYECKMX AAHHbIX.

[Ons npoTtokona CAN onpefeneHns CMMBOAMYECKMX AaHHbIX BbI3bIBAOTCA U3
dana *.dbc.
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CurHanbl MaTemaTudeckmnx dyHkumin 5

Ona npotokona LIN onpeaeneHna CUMBOANYECKUX AaHHbIX BbI3biBatoTCA U3 dalina
* 1df.

®alin CMMBONMYECKMX AaHHbIX onpeaenseT nHpopmaumio (nam "curHansl"),
MPUCYTCTBYIOLLYIO B NMOJE AaHHbIX/MONE3HOMN Harpy3ku. M3 aTMx onpeaeneHunii
MOKHO BbI6paTh "curHan" ana noctpoeHus rpadumka.

e [1na noctpoeHua rpadmka curHana SENT Heobxoammo onpeaenntb BUTbl U GyHKLMIO
nepenaym curHana SENT 8 meHo nocnenosaTeibHOro AekogmposaHma SENT >
HacTpoiiku > BbicTpble cUrHanbl.

C NOMOLLbIO NPOTrPamMMHOM KHOMKM UCTOUHUK LWKHBI BbibepuTe nocienosaTeibHoe
[0EeKOAMPOBaHMWE, M3 KOTOPOro 6epyTca 3HaYeHUA CUMBOIMYECKMX AaHHbIX (S1 mam S2).

MporpammHble KHOMKM B YeTBEPTOMN M MATOMN NO3MLMAX BbIBUPAIOT CUFHAN A8
NoCTpoeHMa rpaduka:

e [lna nocneposatesnbHoro aekoamposanua CAN (Korga Ha akpaHe oTobparkaeTcs
HacTpoitka CUMBOJIMYECKUIA) BOCNONb3YMTECH MPOrPaMMHbBIMKU KHOMKaMM
CoobuieHune 1 CurHan ans Bbibopa coobLEHNA M CUrHANA, KOTOPbIN TpebyeTca
1M306pasnTb Ha rpaduke.

e [ina nocneposatenbHoro gekoamposanua LIN (koraa Ha skpaHe oTobpakaetcs
HacTpolika CUMBOIMYECKUIA) BOCNO/b3YMTECh NPOTPAaMMHbIMKU KHOMKamu MakeT 1
CurHan na BbIDOpa NakeTa v CMrHana, KoTopblvi TpebyeTca n30bpasuTs Ha rpadwke.

e [lna nocnenoBaTenbHoOro aekoamposanuna SENT (Koroa Ha sKpaHe oTobpaskaeTca
HacTpolika ®YHKUMA nepeaaumn) BOCMNONb3ynTeCh MPOTPaMMHbBIMKU KHOMKaMM
CurHan SENT ans Bbibopa UcTouHMKa curHana SENT, KoTopsbiii TpebyeTca M306pasnTb
Ha rpaduke (CurHan 1-6).

MporpammHasn KHoMKa BpemeHHO peXXum oTKpbiBaeT meHo "Bpema.

B meHto "Bpemsa" BO3MOKHbI cieaytolime AencTBus:
¢ MOXHO BbIOpaTb BPEMEHHOWN PEXMUM:

HopmanbHbIit — 3HaYeHUs AaHHbIX CUrHAAA HAHOCATCA Ha rpadmK ANA KaXKaoro
cbopa AaHHbIX B TOM Ke ropn3oHTaNIbHOM LLIKase BPEMEHMU, YTO U ANA APYTUX
CUrHaNOoB, 1 BCE A@HHbIE CUTHANOB COOTHECEHbI MO BPEMEHMU.
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CUrHanbl MaTemaTUYeCKMX QYHKLMIA

B sTOM pexkume BpemeHHasa pa3sepTKa ocuunnorpada (Bpemsa/geneqmne) obbiuHO
yCTaHaB/IMBAETCA Ha A/nTeNbHoe Bpemsa cbopa AaHHbIX 418 3aXBaTa HECKO/bKMX

9K3eMNNAPoB coobLleHMs/NaKkeTa, CoAePHKaLLEro CUrHas, KOTOPbIA HEO6X0aAMMO

1M306pasnTb Ha rpaduke.

Ecnv passepTKa ycTaHosneHa 6onee yem Ha 200 mc/aen Ans BbICOKOCKOPOCTHOrO
npotokona CAN uamn SENT, MOXKeT NpoM30MNTK HeMNoIHan AMCKPeTU3aLma ns3-3a
OrpaHUYeHHOM NamaTK 418 cbopa AaHHbIX U MOHUMKEHHOW YacTOTbl
ANCKpeTnsaumm. Hactpolikn BpemeHHoM pa3sepTku a4 LIN 06bluHO MoryT 6bITb
HaMHOTO A/INHHee.

KaueHune — 3HayeHWs JaHHbIX CUTHaNa 0TOOpakatoTCcA B NPaBOM YacTi aucnien u
NPOKPY4YMBAOTCA Ha IKPaHe B TeYeHME ONpeaeseHHOTO MPOMENKYTKA BPEMEHM.
ITOT pe3ynbTUPYIOLLMI CUTHA MaTEMATUYECKON GYHKUMKM HE COOTHECEH MO
BPEMEHM C APYTMMM CUTHANAMM Ha SKpaHe.

Pexkmm KayeHwue ycTaHaBMBaET BTOPYHO M 0ObIYHO ropasao bonee meaneHHyo
BPEMEHHYIO Pa3BEPTKY M Nosie3eH 4158 NOCTPOeHUA rpaduKoB 0YeHb MeaNeHHO
MeHSLLMXCA chrHanoBs (4o 1 4aca), Takux Kak rpadukm TemnepaTypbl Uam
OaBneHus.

3HauYeHUA curHanoB 0BbIYHO HEMO/HbIE (He BCe IK3EMMAAPbI CMTHaMa ByayT
HaHeceHbl Ha rpaduK). 3HaYEeHMA CUrHANOB MPOKPYYMBAIOTCA Ha 3KpaHe No mepe
Nosly4eHUst N OTODParKeHMA HOBbIX 3HAYEHNI CUTHA/OB.

Ecan B aTOoM pexkume ctpouTcs rpadumk curHana CAN mam LIN, Heobxoammo
HaCTPOWUTL OcLMANOrpad Ha 3amyck no cooblieHno/nakeTy, coaepxaliemy
CUTHan.

Ecnu ctpounTtca rpaduk curHana SENT, ocumnnorpad fLonkeH BbiTb HAaCTPOEH Ha
3anyck no "CoobueHunio o 3anycKe 6bICTPOro KaHana".

B perkmme KaueHne oCHOBHas HaCTpOlKa BpEMEHHOM pa3BepTkM ocumanorpada
06bIYHO YCTaHaABIMBAETCA Ha 3aXBaT BCEIO HECKOMbKMX COODLLEHMA.

Mpw BbIBOPE BpeEMEHHOTO pexnma KaueHne mokHO 3a4aTb iManasoH BpemeHu 1
CmelueHue:

[Anana3oH BpemeHu — 3343eT WMPKUHY 3KpaHa Ana oTobparkaemoro
nocnefoBaTeNbHOro CUrHana.

CmelwieHne — NokKasbliBaeT 3HAYEHMe BPpeMEHHN B LieHTpe aKpaHa. Koraa
BbIMONHAETCA c6op AaHHbIX OCLI,M/]ﬂOI'pad)OM, CMelleHne aBTomaTn4eckn
YCTaHaAB/IMBAETCA Ha CcepednHy ANana3oHa BpeMeHMN.
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CurHanbl MaTemaTudeckmnx dyHkumin 5

Koraa cbop AaHHbIX OCLMANOrPAadOM OCTAHOBNEH, MOXKHO OTPEry/MpoBaTh
CmelueHue 1 luanasoH BpeMeHU /15 NPOKPYTKM M MacliTabrupoBaHna HaHECEHHbIX
Ha rpaduK 3HaYEeHN CUTHaNOoB.

Cm. Takke ¢ Moaynm gekogmposaHma CAN, LIN n SENT B "Mopgynu nocnenoBaTenbHOro
aexkogupoBaHua' Ha cTpaHuue 167
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5 CurHansl matematuuecknx GyHKLmMN
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

6 OnopHble curHasbl

CoxpaHeHue curHana B ¢ain onopHoro curHana / 145
OtobparkeHue onopHoro curHana / 146

M3meHeHne macwtaba 1 NONOXKEHMA ONOPHbIX curHanos / 147
PerynvpoBKa MCKaxKeHuii onopHoro curHana / 148
OtobparkeHne nHpopmaumm o6 onopHom curHane / 148

CoxpaHeHmne/BbI30B $paiiNoB ONOPHbIX CUrHaNoB Ha USB-HakonuTenb 1 ¢
USB-HakonuTtensa / 148

CUrHasibl aHaIOrOBbIX KaHAI0B UM MaTEMATUYECKMX GYHKLMIA MOMKHO COXPaHWUTbL B
OZIHOM WA ABYX daliiax ONOPHbIX CUTHAM0B B ocumanorpade. Mocne sToro OnopHbIN
CUMHaN MOXKHO 0TOBPA3UTb U CPABHUTL C APYTMMM CUTHANAMU. TONIbKO OAMH OMOPHBbIN
CUMHaN MOXHO 0TOHPa3UTb OAHOBPEMEHHO.

EC/M ONOPHBIM CUTHaNaM Ha3HaYeHbl MY/IBTUTIIEKCMPOBAHHbIE PYUKM (NPY HaxKaTUm
KHonKku [Ref] ONOpH. ropuT MHAMKATOP CAeBa OT 3TOM KHOMKM), C MOMOLLbIO 3TUX pyYeK
MOKHO M3MEHATb MacLUTab M MONOMEHNE OMOPHbIX CUTHAMN0B. MOMKHO TaKsKe
PEeryvpoBaTh MCKaXKeHUA OMNOPHbIX CUrHaN0B. [laHHble 0 maclwTabe, CMeLLeHUN 1
MCKaXKeHMAX ONMOPHOTO CUrHaNa NpU HEOHXOAMMOCTM MOKHO MPOCMATPUBATb Ha
avcnnee ocumanorpada.

CUrHasbl aHaNOroBbIX KaHa 0B, MaTeMaTUYECKUX QYHKLMIA UM ONOPHbIE CUTHANbI
MOKHO COXPaHUTL B Gpaiin onopHbIX curHanos Ha USB-HakonuTene. ®aitn onopHoro
CWUrHasa, COXpaHeHHbI Ha USB-HakonuTene, MOKHO BOCCTAHABAMBATL B OAUH U3
balinoB ONoOpPHbIX CUTHANO0B.

CoxpaHeHue curHana B Gpalin onopHOro curHana

1 HaxmuTe kHoMKy [Ref] ONOpH., UTOObI BKAOUYNTL ONOPHbIE CUTHAbI.

KEYSIGHT

TECHNOLOGIES
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6  OnopHble curHanbl

2 B meHto "OnopHbI curHan" HaxkMUTe NPorpammHyto KHomnky OTo6pasuTb ONOPH. 1 C
NMOMOLLbIO PYYKM BBOAA BbibepuTe Gaitn ONOPHOro CUrHana, KoTopblii HeobxoaMmo
0TObPa3snTb. 3aTeM HaXKMUTE PYUKY BBOAA MM CHOBA HAXXKMWUTE NPOrPammHYyHo
KHOMKY OTO6pPa3nTb ONOPH., 4TODObI BLIBECTM Ha AMCMIEN BbIOPaHHbIN y4acToK
OMOPHOro CUrHana.

3 HaxXmuTe Nporpammuyto KHomKy MCTOUHMK 1 C NOMOLLbIO PyUKM BBOAA BbibEpUTE
MCXOAHbIV CUTHa.

4 Haxkmute nporpammHyto KHornky CoxpaHutb B R1/R2, 4ToObI COXPaHUTL CUTHAN B
dann onopHoro curHana.

OnopHble CUTrHanbl ABNAKOTCA SHEPrOHE3aBMCUMbIMM — OHM COXPAHAKOTCA AaXKe nocne
BbIKIIOYEHUA NUTAHUA NN BbINOTHEHUA HaCTpOﬁKM Nno YMO/Z14aHULO.

Ypanenuve ¢paina 1 Haxmute kHonKy [Ref] ONOpH., 4TOObI BKAOYMTH OMOPHbIE CUTHAbI.
onopHoro
CUrHana

N

B meHto "OnopHbIA cUrHan" HaXMUTe NPOrpamMmMHY0 KHOMKY OMOPH. 1 C NOMOLLbIO
py4KM BBOAa BbibepuTe HeobXxoanMbI dalin ONOPHOTO CUTHaNa.

3 HaxxmuTe nporpammHyto KHomky Yaanutb R1/R2, utobbl yaanunTts Gpaitn onopHoro
CUrHana.

OnopHble CUrHaAbI MOKHO YAAANTb, BOCCTAHOBMB 3aBOACKYIO HACTPOMKY MM BbINOAHMB
H6e30nacHyo 04UCTKY painnos (cm. Maga 20, “CoxpaHeHne/an. no4yTa/Bbi3os
(HacTpoWKK, aKpaHbl, AaHHbIE),” Ha cTp. 359).

OTOobpaskeHmne onopHOro curHana

1 HaxmuTe KHoMKy [Ref] ONOpH., 4TOObI BKAOUYNTL OMOPHbIE CUTHABI.

2 B meHto "OnopHbIl curHan" HaxkMUTe NPOrpPaMMHYH0 KHOMKY ONOPH. 1 C MOMOLLbHO
py4KM BBOAa BbibepuTe HeobxoanMbI dalin ONOPHOTo CUTHaNa.

3 3aTem HaXMWTe NPOrpammHyto KHOMKY ONOPH. elle pas, 4Tobbl
BK/IOYMTb/OTKIOYNTL OTOBPaXKeHne onopHOro curHana.
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OnopHble curHansl 6

OnopH

CoEwr

WCTouHKE
1

ToNbKO OAMH OMOPHbIV CUrHAA MOXHO 0TOBPa3nUTb OAHOBPEMEHHO.

OnopHble cMrHabl Bceraa oTobparkatoTcsa B BUAE BEKTOPOB (TO eCTb B BUAE IMHNIA
MeXK Iy TOYKaMM JaHHbIX CUTHAa), Takoe M306paXKeHme CUrHaN0B MOMKET OT/IMYaTbCA OT
TOYEYHOrO (ecnm 3Ta onuma AOCTyNHa Ha ocumuanorpade).

Cm. Takke o "OTobparkeHne nHbopmaumm 06 onopHom curHane" Ha cTpaHuue 148

N3meHeHne macliTaba 1 NoNOKeHUS OMOPHbIX CUTHANOB

1 Y6eautech, YTO My/I6TUNIEKCUMPOBAHHbIE PYYKM MaclUTaba M NOMOKEHWA BbiLLEe U
HuKe KHomnKku [Ref] ONOpH. HacTpoeHb! A7 ONMOPHbIX CUTHA/IOB.

Ecnu cTpenka cnesa oT kKHomnku [Ref] ONoOpH. He ropuT, TO HAXKMUTE 3Ty KHOMKY.

2 HacrtpoiiTe macluTab onopHOro CUrHata C MOMOLLbIO BEPXHEN
MYNBTUMNNEKCUPOBAHHOM PYUKM.

3 1A HacTPOMKM NONOKEHMSA ONOPHOrO CUrHANA UCMONb3YITE HUMKHIOH
MYNBTUMNNEKCUPOBAHHYIO PYYKY.
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6  OnopHble curHanbl

PerynnpoBKa UCKa*KeHMn ONOPHOro CUrHaNa

Mocne oToBpaKeHWs ONOPHBIX CUTHANOB MOMKHO OTPEryINMPOBATb UX UCKAKEHMS.

1 OTtobparkeHne HeobxoAMMOro oNnopHoOro curHana (cm. "OTobparkeHne onopHoro
curHana" Ha cTpaHuue 146).

2 HaXXmuTe NporpammHyto KHomKy UCKaxKeHue 1 C MoMOLLbio PyYKM BBOAA
OTPEerynpymnTe NCKaKeHUA OMOPHOro CUrHana.

OTtobpaxeHne nHdopmaumm od ONOPHOM CUrHaNe

1 Haxkmute kHonKky [Ref] OnopH., YTOObI BKAOUYNTL OMOPHbIE CUTHASbI.
2 B MeHI0 OMOPHOTO CUrHaNa HaXkKMuTe NPorpammHyto KHornky MapameTtpsbl.

3 B MeHto NapameTpoB OMOPHOTO CUrHaAA HAXKMWUTE NPOrPamMMHYLO KHOMKy CBeaeHus
0 aucnnee, 4ToHbl BKAOYMTb MK OTKNOUYUTL OTOOPaXKeHe nHdopmaumumn oo
OMOPHOM CUTHaNe Ha 3KpaHe ocumanorpada.

CoxpaHeHune/Bbi30B GpaltisioB OMOPHbIX CUrHaN0B Ha USB-HakonuTenb 1 C
USB-HakonuTensa

CUrHasibl aHaNOrOBbIX KaHa/I0B, MaTEMATUYECKUX QYHKLMIA UM OMOPHbIE CUTHAbI
MOKHO COXPaHWTb B haina onopHbIX cMrHanos Ha USB-Hakonutene. Cm. "CoxpaHeHue
daiinoB onopHbIX curHanos Ha USB-HakonuTenb" Ha cTpaHuue 367.

®aiin ONMopHOro CUrHana, CoxpaHeHHbI Ha USB-Hakonutene, MOXKHO BbI3bIBaTb B OA4MH
13 GpannoB oNnopHbIX CUrHaNoB. Cm. "BocctaHoBneHMe $Haii/ioB OMOPHbIX CUFHAMOB C
USB-Hakonutena" Ha cTpaHuue 372.
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/7 UndppoBble KaHanbl

MoakntoueHne unudpoBbIX MPOBHUKOB K TecTMpyemomy ycTporictey / 149

Mony4yeHne cMrHanos no uudposbiM KaHanam / 153

OtobparkeHue LundpPoBbIX KaHai0B C NOMOLLbIO GYHKUMM aBTOMmacluTaba / 153

WMHTepnpeTauua curHana Ha uudpposom aucnnee / 154

BK/loUYeHMe 1 BbIK/lOYEeHUe BCexX LMdpoBbix KaHanos / 156

BK/IloYEHME 1 BbIK/IOYEHME rpynn KaHanos / 156

BKAtOUeHMe n BbIK/OYEHWE OAHOrO KaHana / 156

M3meHeHne pasmepa oTobpaxkeHusa LnbpoBsbIx KaHanos / 155

N3meHeHune nonoskeHns undposoro kaHana / 157

M3meHeHne normyeckoro nopora undposbix KaHanos / 156

OTobparkeHue undPOBbIX KaHaN0B KakK WKHbl / 158

YeTKoCTb curHana umMdpoBOoro KaHana: MMNeaaHc v 3a3emsieHne npobHuka / 161

B 3Toi1 raBe onucbIBatOTCA CNOCOObI MCMOb30BaHUSA LMbPOBbLIX KaHAN0B
ocumanorpada cmellaHHbIX curHanos (MSO).

Lndposble KaHanbl 3aaercTBoBaHbl B Moaenax MSOX3000T cepun X n DSOX3000T
cepumn X, Ha KOTOPbIX YCTaHOBAEHA NMLEH3UA 0OHOBNEHNA MSO.

MoakntodeHne UMPPoBbIX MPOOHMKOB K TECTUPYEMOMY YCTPOMUCTBY

1 Mpu HeobXoAMMOCTM OTKAOUMTE Nodaqy NUTaHMS Ha TECTMPYEMOE YCTPOMICTBO.

KEYSIGHT

TECHNOLOGIES

OTKAtOYEHME NUTaHWUA TECTMPYEMOTO YCTPOMCTBA NPEAOTBPATUT BO3SMOXHbIE
NOBPEXKAEHMA B Pe3y/ibTaTe CNy4alnHOro 3amblKaHua ABYX Lenel npu NoaKYeHun
npobHMKoB. MuTaHme ocumnorpada MOXKHO He OTK/IHOUATb, TaK Kak Ha NPOBHMUKM
HanNpAKeHMs He NnoaaeTcs.
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7  Uudposbie KaHanbl

2 MoakntoumnTe Kabenb unmdposoro NnpobHmKa K pasbemy DIGITAL Dn — DO Ha
ocuunnorpade cMellaHHbIX CMrHanos. Kabenb UMppoBoro NPobHMKa CHabKeH
Pa3bEMOM, U MOTOMY MOAKAOUYUTL €F0 MOMKHO TONIbKO 0A4HMM cnocobom. OTKAoYaTb
nuTaHue ocumanorpada He Hy»KHO.

A Kabenb NpobHUKa LndpoBbIX KaHAN0B

C ocumnnorpadom cMeLlaHHOro CUrHANA CaeayeT NCNO/b30BaTb TO/IbKO BXOAALLMIA
B KOMM/IEKT MOCTaBKMU IOFMYECKUI NPOBHUK M Habop npucnocobneHmnin Keysight.

[nanazoH paboumx Temnepatyp kabena MSO coctasnaeT o1 0 °C go 55 °C, a
[vanasoH ero Hepabounx Temnepatyp (xpaHeHus) coctasaset ot-40 °C go 70 °C.

3 C nomollbto 3axBaTa NPOBHUKOB NOAKMOUUTE Kabeb 3a3eMIeHMA K KasaoM rpynne
(Moaynto) KaHanos. Hasmume 3a3emaeHMA NoBbIWAET YETKOCTb MNOCTYMNAOLWEro Ha
ocumnnorpad curHana, 4To obecnedynsaeT TOYHOCTb M3SMEPEHUIA.
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Undposble Kanansl 7

4 loarntounTe 3axBaT K 0g4HOMY 13 Kabenel NpobHMKa. (a8 ACHOCTM Ha PUCYHKe
OTCYTCTBYIOT Kabenu Apyrmx NpobHUKOB).

5 MMoakntoumTe 3axBaT K Y31y LEenu, KOTOPYH HEOBX0AMMO NPOTECTUPOBATL.
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7 Uudposble KaHanbl

6 [lpu n3mepeHnmn BbICOKOCKOPOCTHbIX CUFHAN0B, NOAKAOHUTE K Kabento I'IpO6HVIKa
Kabesnb 3a3eM/IieHnA, NOAKITOYNTE K Kabesnto 3a3emneHms 3aXBaT, 3aTeEM MNpUKpenunTe
3aXBaT K 3a3eM/IEHNIO TECTUPYEMOTO yCTpOl\/‘ICTBa.

7 BbinonHANTE 3TK WarK, Noka He NOAKHOYNTECH KO BCeEM NpeacTaBnAaoWwmMm nHTepec
TOYKaM.
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Undposble Kanansl 7

[MonyyeHne cMrHanoB no UMdPoBbIM KaHaam

Mpu BKAOYEHMM C NOMOLLLIO KHOMKK [Run/Stop] Myck/cron unu [Single]
OAHOKpPaTHbI 3anycK ocLumanorpad M3ydyaeT BXOLHOE HaNpAXKeHWe Ha BXOAE KaXKa0ro
npobHKKa. Mo HacTynaeHnn yCAoBMIA 3aMycKka NPOUCXOAMT 3anyck ocuuanorpada, v
noayyYeHHble AaHHble 0TOBparkatoTcA Ha gucnnee.

Bcakuit pas, koraa ocumnnorpad otbmpaeT Npoby Ha LMPPOBOM KaHane, BXOAHOE
HanpAsKeHMe CPaBHMBAETCA CO 3HAaYEHWeM NorMyeckoro nopora. Ecav ato HanpaxKeHue
NpeBbILLAET NOPOr, TO B NaMATK Npobbl coxpaHaeTca 3HadyeHue "1", ecnm HeT, To "0".

OTobparkeHne UMPPOBbIX KAHANOB C MOMOLbIO GYHKLMM aBTOMACLLITAba

Koraa curHanbl MOAKAOUYEHb! K UMGPOBbLIM KaHanam (Npu 3ToM Heobxoanmo
0653aTeIbHO MNOAKNOYMTL 3a3eMAAILLINE Kaben) C MOMOLLbI aBTOMAaCLITabupoBaHMA
BbINO/IHAETCA ObICTPan HAaCTPOMKa M oTobparkeHme LUMbPOBbLIX KaHaN0B.

e Haxkmute kHonKy [Auto Scale] ABTomacwiTtab, 4ToObl BbINOAHUTL BbICTPYIO
HacTpoitKy npubopa.
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Puc.22 pumep. ABToMmacwTabrpoBaHue LMPPOBbIX KaHaN0B (TONbKO ANA Moaenei
MSO)

OTO6pa3ﬂTCﬂ BCe Ll,l/ld)pOBbIe KaHa/bl C aKTUBHbIM CMTHaAOM. Bce Ll,l/ld)pOBbIe KaHasbl, Ha
KOTOPbIX OTCYTCTBYET aKTUBHbIN CUTHanN, 6y,£I,YT BbIK/TKOYEHbI.

e [1na oTMeHbl 3bPeKTOB aBTOMAaCLITabUpoBaHMA Nepes HaxkaTuem ntobol apyroin
KHOMKM Ha)KMMUTE NPOrpaMmmHyto KHOMKY OTMeHUTb ABTOMacLuTab.

3710 yaobHO B TOM cnydae, Koraa KHornka [Auto Scale] ABTomacwTtab HaxkaTa caydaiiHo
WM HAaCTPOWKK, BbIBPaHHbIe C MOMOLLLbIO aBTOMacLWTabupoBaHua, He noaxoaaT. Mpu
3TOM ocuunnorpad BEPHETCA K MPEXHUM HacTpoiKam. CM. Takxe: "MpuHumMn aencremsa
aBTOoMacwTabupoBaHua" Ha cTpaHuue 41.

[ns Bo3BpaTa NpMbOpPa K 3aBOACKMM HACTPOMKAM MO YMONYAHMIO HAXMUTE KHOMKY
[Default Setup] (Hactp.no ymonuaHuio).

MHTepnpeTauma curHana Ha uMppoBom gucnniee

154

Ha npuBeagHHOM HUMKE PUCYHKE NMOKa3aH TUNUYHBIN AMCcnaeit, oTobparkatoLwmii
undposble KaHabI.
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Bpemsi/  Bpewms Pexum 3anycka  Tun
AeneHve 3afepXKn UM COCTOSIHWE  3anycka u
. \ 3anycka NCTOYHVIK
I}

AETO Pat” B1

Mraru

WaoeHTndukatopsl
LMpoBbLIX
KaHanos
MHugukaTopsl
-aKTUBHOCTU

/ L

Pa3smep Bkntouenne/  Bkntovenwne/ KHomka meHto
curHana  BbIKMOYEHME  BbIKMNIOYEHUE "Mopor"
OTAENbHbIX rpynn
KaHanoB KaHanoB

MHamkatop  Ecan BKAOYEH KaKoM-1Mbo LMdPOBOI KaHa, B CTPOKE COCTOAHMS BHM3Y 3KpaHa byaeT
aKTMBHOCTM  MOKasaH MHAMKATOP akTMBHOCTU. LIMdPOBOI KaHan MOXKET HaxoAUTbCA B MOCTOSHHO

BbICOKOM (-), NMOCTOAHHO HU3KOM () MM NEPEKNOYAEMOM TIOTUYECKOM COCTOSHUM (I ).

I3ameHeHMe pazmepa oTobparkeHMa LMPPOBbIX KaHANO0B

1 HaxmuTe KHOMKy [Digital] Lludpos.

2 HaxXmuTe NporpammHyto KHomKy pasmepa (.~ 1 ﬂ), 4TOObI BbIOPATL PEXMM
oTObpaXKeHMsa LUMbPOBLIX KaHANOB.

MapameTp pasmepa No3BoAAET yBEMYMBATL 418 yA06CTBA MPOCMOTPa pasmep
UMbPOBBIX OCLMANOTPAMM MO BEPTUKAAN AU CHKUMATb WX,
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BKkAtoueHne v BbIKNOYEHMNE OAHOTO KaHana

Koraa otobpasntcs meHto "Lindposoi KaHan", noBepHMTE pyyKy BBOAA U BbibepUTE
BO BCM/IbIBAIOLLEM MEHIO HYXKHbIM KaHa.

HayKMuTe py4uKy BBOAA MAM MPOrPAMMHYIO KHOMKY, PacroioKeHHYo cpasy nog,
BCM/1bIBAIOLIMM MEH!0, YTODObI BKAOUMTL UM BbIKAOYNTL BbIBpaHHbIN KaHasl.

BKkAtoueHne 1 BbIKIKOYEHME BCEX LLVICI)pOBbIX KaHa/10B

1

HaxkmuTe kHonKy [Digital] Lludpos., 4Tobbl BKNOUNTL OTODpakeHne LUMbpPoBbIX
KaHanoB. Haz nporpaMmHbIMK KHOMKaMm oTobpasmTca meHto "LUndposolt kaHan".

Ecnn HYXXKHO OTKNOUMTL LMdPOBbIE KaHabl, @ MeHto "LindpoBoit KaHan" elle He
oTobpaskaeTcs, TO 418 BbIKAOYEHWA LMDPOBLIX KaHAN0B CAeayeT ABaXAbl HaxKaTb
KHonky [Digital] Liudpos.. Mpn nepsom HaxkaTtum oTobpasntcs meHto "Undposoit
KaHan'", npy BTOPOM OTK/OYATCA LMPOBbIE KaHanbI.

BKAtoueHne 1 BbIKAOYEeHME rpynn KaHaaoB

Mp

Ecnu mento "Undposoit kaHan" elle He oTobparkaeTca, HaxmuTe KHonky [Digital]
UndpoB. Ha NMLEeBOM NaHenu.

HaskmunTe NporpaMmHyto KHOMKy BbIKAOUMTD (M1 BKaounTtb) ona rpynnsl D15 — D8
nnn ana rpynnsl D7 — DO.

M KaXAO0M HaXaTlM 3TOM NPOrPamMMHON KHOMKM MEePEeKIoYatoTCA ee PeKMMbI

BknroueHue 1 BoikntoueHue.

I3ameHeHMe normyeckoro nopora UmMdpoBbIX KaHaNoB

156

HaxkmuTe kHonKy [Digital] ludpos., 4tobbl nepelitn 8 meHto "Lndbposoit kaHan".
Haxkmute nporpammHyto KHonky Moporu.

HaskmuTe nporpamMmHyto KHorky D15 - D8 uan D7 - DO, 3aTem BbibepuTe oaHy M3
npeaycTaHOBOK IOTMYECKMX CXeM MK 3nemeHT Monb3oBatenb, YTobbl 334aTb
cobcTBEHHOE 3HaYeHWe nopora.
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Jlornyeckue cxembl MoporoBoe HanpaXkeHue

TTL +1,4B
CMOS +2,5B
ECL -1,3B
MNonb3oBaTens nepemeHHbIn, ot -8 B no +8 B

YCTaHOB/IEHHbIV NOPOT NMPUMEHAETCA KO BCEM KaHanam BbibpaHHoM rpynnbl D15 - D8
nnn D7 - DO. Mpu KenaHum oNa Kaxaon u3 Asyx rpynn KaHaso8 MOXKHO YCTaHOBUTb
pa3Hble NOPOroBble 3HaYEeHMUA.

3Ha4yeHun, NpeBbllWatoLLMe YCTaHOBAEHHbIM MOPOT, ABAAIOTCA BbICOKMMM (1), a He
OOCTUTHYBLLUME YCTAaHOBAEHHOIO nopora — Hu3kumu (0).

Ecan nporpammHas KHonka Moporu ycraHosneHa 8 nonoskeHue Nonb3osartens,
HaXXMWTe NPOrpPamMHYto KHOMKy Monb3oBaTenb A8 HYXKHOW rpynbl KaHaNoB, 3aTem
NOBEPHUTE PYYKY BBO/A, YTOObI YCTAHOBWTb NOTMYECKMIA NOpOr. [na Kaxaon rpynnbi
KaHa/0B MMeeTcA CBOA KHOMKa MNonb3oBatens.

N3meHeHne NooXKeHUs LI,I/ICIDpOBOFO KaHa/la

1 y6e,EI,I/ITer, YTO MY/NIbTUNNIEKCNPOBAHHbIE PYYKUN macwTaba 1 NoNoXKeHMS Bblle U1
HWXXEe KHOMKW HaCTpOoeHbl ANA LI,l/Id)pOBbIX KaHanos..

Ecan cTpenka cnesa oT kKHonku [Digital] LludpoB.. He ropuT, TO HaXKMUTE 3Ty KHOTMKY.

2 BbibepuTe KaHan C MOMOLLbIO MY/IbTUMNEKCUPOBAHHOMN PydKM BbIBOpa.

BbIGpaHHbI CUIrHaN NOACBEYMBAETCA KPACHbBIM.

3 lNepemecTuTe BbIOPAHHBIN CUTHAM C MOMOLLBIO MYIBTUMIEKCUPOBAHHOM PYYKM
MONOKEHMS.

Ecnv oAMH CMrHan KaHana NnoMeLlaeTca NoBepx Apyroro, To 3HaYeHMe MHAMKaTopa
Ha NeBOM GPOHTE OCLMANOrPaMMBbl M3MeHUTCA ¢ DNnn (rae nn —3To HoMep KaHana 13
oAHOM nnn AByx Undp) Ha D*. 3Hak "*" 03HaYaeT B3aMMHOE Ha/IoKEHNE HECKONbKMUX
KaHanoB..
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OTobparkeHne LUMdPOBbIX KAaHAN0B KaK LWNHbI

158

Lindposble KaHanbl MOXHO rpyNNMPOBaTh M 0TOOpaxKaTb B BUAE LIMHbI. 3HaYeHne
KaXa0W WKHbI OTODParKaeTca B HUKHEN YacTu AUCNIes B WECTHAALATEPUYHOM MU
ABOMYHOM dopmaTe. MOKHO co3aaTh He Bbonee ABYX WKH. YToObI CKOHGUTYPUPOBaTH U
0TOOPa3UTb KaXKayto WKHY, HaxkmuTe KHonKy [Digital] Uudpos. Ha anueso naHenu.
3aTem HaxXmuTe NporpammHyto KHonky LuHa.

enio "Lindpaseie kaHane" ; 1181 T31% o |1

~ n n Brawunte Brikntioumnte Mopor. Yposru LUy

+
' 015 - D& 07 -D0 - 4L

BbibepuTe WnHY. YTOObI ee BKAOUYNTL, MOBEPHUTE M HAXKMUTE PYUKy BBOAA UK
HaKMWUTE NPOrpamMHYyto KHonky WuHa 1/WLunKHa 2.

C nomolbto nporpammHor KHonku KaHan 1 pyykn BBoAa BblGMpainTe oTaeNbHble
KaHasbl, 4TOObI BKAOYMTb MX B WWHY. BbIBOP KaHaN0B MOXHO OCYLLECTBAATD,
MOBOPAYMBan M HAKMMan Py4YKy BBOAA MM HAXKMMas MPOTrPaMMHYIO0 KHOMKY. Kpome
TOro, 4TO6bI A,06ABUTL B KaXKAYIO LUMHY UK UCKIHOUMTL U3 Hee rpynmny U3 BOCbMU
KaHa/l0B, MOMKHO TaKKe HaxaTb NporpammHble KHOMKM Bbi6paTb/OTmeH. BbibOp
D15-D8 1 BbibpaTb/OTMeH. Bbi6op D7-DO.

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

LWkHa i . OtmeH. BRIBiOp OCHOEAHKE

t Llnnal 1 ] 07 - D0 Hesx

Ecam gucnneit WnHbl abCcoNtOTHO NYCT, MOAHOCTLIO BEeNbIN MAK Ha HeEM OTOBparKaeTcs
cTpoka "...", ona oTobparkeHua AaHHbIX CneayeT yBeNUUYnTb KOIPOULIMEHT pa3BepPTKM
nnn oTobpasnTb 3HaYEHMA C MOMOLLBIO KYpcopoB (cm. pasaen "Mcnonb3osaHue
KYPCOPOB AN CYMUTbIBAHMA 3HAYEHWUI WKHbI" Ha cTpaHuue 159).

MporpammHas KHornka OCHoBaHMe No3BoAET BbIOPaTb OTOOPANKEHWE 3HAYEHWN LWNHDI
B WEeCTHaAUATEPUUHOM UK ABOMYHOM dopmaTe.

WnHbI OTO6pa)+(aFOTCH B HMXHEM YyacTn gucnnes.
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ABTO Pat B1

Kroru

3HaYeHMA WKHbI MOTYT 0TOBPaXKATbCA B WECTHAALATEPUYHOM UM ABOMYHOM dopmaTe.

McnonbsoBaHMe  CuuTbiBaHMeE 3HaUEHMA LUBPOBON WMHbI B N1060M TOUYKE C MOMOLLBIO KypCOpoB
KYPCOPOB ANA 1 BynioyuTe Kypcopsl (Haxas KHOMKy [Cursors] Kypcopbl Ha nLeBoi naHenw).
CYNTBIBAHUA

3HAYEHWH WLl 2 HaXkmKUTe NPOrpammHYto KHOMKY PeKMM KypcopoB 1 M3MEHWUTE PEXIM Ha

LecTHaguaTepuuHbIA UV [ BOMYHBIN.

3 HaxmuTe NporpammHyto KHOMKy UCTOUHUK 1 BbibepuTe 3HauveHre WnuHa 1 nan
WWuHa 2.

4 C nomoulbko pyYyKn BBOAA M MPOrpaMMHbIX KHOMOK X1 1 X2 nomecTnTe Kypcopbl B
TOUKaX, B KOTOPbIX HEOBXOAMMO CYMUTATb 3HAYEHUA LWNHbI.
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AsTo Pat B1

Kypcop X1
Kypcop X2 ——
3HaveHns ——
LUMHBbI
cTouHKE | EnuHMuE
WuHal -
YcTtaHoBKa Ans pexunma Bbi6op B kauecTBe UCTOYHMKA 3HayveHust LWnHbI
KypcopoB 3HayeHus "[BOoNYHbIN" WKWHbI 1 UNK WKWHbI 2 B MeCTax KypCcoposB,
unun "lWecTHaguaTtepnyHbIn” NMoKasaHHbIX 30ecCb

OTobparkeHne  3HauyeHUs WKH TaKKe 0TobpaykatoTca NpM UCMNob30BaHUM GYHKLIMM 3aMycKka no
3HauyeHWn wuH  WwabnoHy. HaxkmumTe KHoMKy [Pattern] LLa6noH Ha AnLEBOM NaHeNN, YTOObI OTKPbITb
npuM  MeHto "3anyck no wabnoHy", n 3Ha4YeHUA WnHbI 0TObPa3ATCSA CrpaBa Hafg,
MUCMNONb30BaHMM  MPOrPaMMHbBIMM KHOMKaMMU.
3anycka no

WaBNOHY Ecnn HEBO3MOXKHO 0TOOPA3UTb 3HAYEHMA LWWHbI B LIECTHAALATEPMYHOM dopmaTe,

BMECTO Hero oTobpasmnTca 3HaK gosnapa (S). 3To NPOUCXOAMNT, KOTAa B ONMUcaHUm
~n

wabaoHa 0AHO MM HECKOJbKO "6e3pasfinyHbIX COCTOAHMMN" (X) CKOMBUHMPOBAHbI C
HU3KMM (0) 1 BbICOKMM (1) NOrMYECKMMM YPOBHAMM WAW KOTA B HETO BK/IOYEH

WHAMKaTOp nepexoa- nepeatnii dbpoHT (£ ) van 3agnuit dpont (). BaitT, coctoswwmii
TO/IbKO M3 6e3pa3inyHbIX COCTOAHMI (X), 0TOBPasnTCa B WMHE Kak Be3pasndyHoe
coctonHue (X).
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Lindpoete Whanal
1110 BB

OnpeueheHme OTo6pa>|<aéMb|e 3HayeHuns 3HayeHuns

wabnoHa 3HaYeHWs WUHbI  aHanoroBoro undpoBoro

3anycka KaHana B MecTe KaHana B
Kypcopa MecTe Kypcopa

JononHuTenbHble cBEAEHWA O 3anycke no wabaoHy cm. B pasaene "3anyck no
WwabnoHy" Ha cTpaHuue 197.

YeTKoCTb cMrHana umMdpoBOro KaHana: MMNeaaHc 1 3a3emaeHme
NPOobHMKa

Mcnonbsys ocupnnorpad CMELLIaHHOMO CUrHaNa MOKHO CTOIKHYTBCA C Npobaemamu,
CBA3aHHbIMM C M3MepeHnem npobHMKamu. CyLLeCTBYET ABE KaTeropum Takmx Nnpobaem.
3To Harpyska NpobHMKa 1 3a3emieHne NpobHKUKa. Kak npasuao, npobaembl, CBA3aHHbIE
C HarpysKoi NpobHKMKa, BAUSAIOT Ha TECTMPYEMOe YCTPOICTBO, TOra Kak npobaemsl ero
333eM/IEHMS — HA TOYHOCTb Z@HHbIX, MOAYYaeMbIX CPEACTBOM U3MEPEHUSA. KOHCTPYKLUMA
NPOBHMKOB CBOAMT MEPBYIO K MMHUMYMY, TOrA@ Kak BTOPYIO HECNOXHO pPaspellnTs,
OONHbIM 06Pa3oM BbINOMHASA NPOLEAYPbI U3MEPEHNH.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 161



7

162

LindpoBsbie KaHanbl

BxoAHOM MMneaaHc

Jlornyeckne NPOBHUKM — 3TO NACCUBHbIE MPOBHMKM C BbICOKMM YPOBHEM BXOLHOMO
MMMNeZaHca v LWMPOKOM Nonoco nponyckaHma. OBbIMHO NpW UX UCMONb30BAHMM
HabntogaeTca HeKoe 3aTyxaHWe CMrHana, NoCTynatoLLero B ocumanorpad, Kak npasunno,
Ha yposHe 20 ab.

Kak npasuao, BXo4HOM MMNeaaHc NpobHMKa YKa3biBaeTCA UCXOAN U3 ero napannensHom
€MKOCTU 1 CONPOTMBAEHUSA. 3HaYEHNE CONPOTUBAEHNA CKAaAbIBAETCA U3
COMPOTUBAEHNA HAKOHEYHWNKA U BXOAHOIO COMPOTUBAEHUA CPEACTBA M3MEPEHUA (CM.
cnenyowmii PUCYHOK). EMKOCTHOE CONPOTUB/EHWE — 3TO COMPOTUBAEHUE
nocneaoBaTeNlbHO NOAKMOYEHHbIX KOHAEeHCaTopa HaKoHeYHWKa U Kabena natoc
€MKOCTHOE COMpOoTUBAEHKE NpMbopa B Napanienm ¢ NapasmMTHON eMKOCTbIO Ha 3eMTHO0.
XoTA B pesynbraTe Noay4aeTca ToYHaa pacyeTHan CXema BXOAHOro nMmneaaHca
NPOoBHMKA A1 NOCTOAHHOO TOKa M HMU3KMX Y4acToT, bosee NONE3HON ABNAETCA Cxema
MMMNeaaHca Ha BXOe BbICOKOYACTOTHOrO NPobBHMKa (CM. CaeaytoLmin pucyHoK). B aToin
BbICOKOYACTOTHOM CXeme NPUHUMAETCA BO BHUMAaHMWE YUCTOE eMKOCTHOE
COMPOTUB/EHNE HAKOHEYHMKA Ha 3EMJIIO, @ TaKXKe Noc/ienoBaTe/lbHOe CONPoTMBAEHME
HaKOHeYHWKa U XapaKTepHbIA nmneaaHc kabena (Z,,).

A

—— 85pF 100 kQ

v v

Puc. 23 SkBMBasNIEHTHasA cXxema 415 NOCTOAHHOINO TOKA M HU3KOYACTOTHOIO NPobHMKa
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250 Q 75 pF

=

—_— 1pF 100 k& 150 Q

v

Puc. 24 SkBMBaA/IEHTHas CXeMa [4J151 BbICOKOYACTOTHOIO NPO6HMKa

Ha 3Tux ABYX pUCYHKax NpeAacTaBieHbl pacyeTHble CXeMbl MMMeAaHca A5 AaHHbIX
moaeneit. CpaBHMBasA [BE 3TU CXeMbl, MOXHO 3aMETUTb, YTO M NOC/e0BaTe/IbHOE
COMpPOTUB/IEHNE HAKOHEYHMKA, U XapaKTepHbIn UMNeaaHc Kabena 3Ha4YnMTeNbHO
YBE/IMYMBAIOT BXOAHOM MMMeAaHc. NapasnTHan eMKOCTb HaKOHEUYHMKA, KaK MpaBmo,
HeBblicoKas (1 nd) ycTaHaBAMBAET Ha AMarpaMme MMNeaaHca KOHEYHYHO TOUKY
npepbiBaHUs.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 163



7

164

LindpoBsbie KaHanbl

100k -
10k A High
Frequency
@ Model
(3]
c 1k +
(1]
T
(7]
g' Typical
= 100 Model
10 +
1 + + + + +

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

Frequency

Puc. 25 3aBUCMMOCTb MMMEZAHCa OT YacTOTbl A1 CXeM Lienu NpobHMKoB 06omx mo-
aenem

Nornyeckne NpobHUKKM NPeaCcTaBAeHbl NOKa3aHHbIM Bbille rpadKoM BbICOKOYACTOTHOM
moaenn. OHK paspaboTaHbl C Le/blo obecnedeHmns HambobLiero BO3MOKHOIO
nocneaoBaTe bHOro CONPOTUBAEHUA HAaKOHEUYHWKa. MapasuTHas eMKOCTb Ha 3eM/t0
CBOAMTCA K MMHUMYMY 3a CHET 0COB0M KOHCTPYKLIMM y3/1a HAKOHEUYHWKa NpobHMKa. Mpu
BbICOKMX YacToTax 370 obecrneynBaeT MakCMMabHbI BXOAHOW MMMeaaHc.

3azemneHune NpobHKMKa

3azemneHne NpobHMKa — 3TO NyTb BO3BPATa TOKA OT NPOBHMKA K UCTOUHMKY, MMEIOLLMIA
Manblit MmneaaHc. MNpw BbICOKMX YacTOTax yBEANYEHME NPOTANKEHHOCTM 3TOTO MNyTK
CO343aeT BblCOKOe CMHba3HOe HanpakeHue Ha Bxode NpobHuka. CornacHo
npuBeAeHHOMY Aasiee YpaBHEHMIO, CO3[aHHOe HanpskeHne paboTaeT, Kak eciu bbl
3TOT NYTb ObI UHAYKTOPOM.
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di

VzLdt

CneacTsMem NOBbILLEHNUA MHAYKUMK 3a3emaeHmna (L), cuabl Toka (di) nnm cokpatleHmns
BpemeHu nepegaun (dt) ctaHeT nosbilleHne HanpsxeHua (B). Korga yposeHb 3T0ro
HaMpPAKEHMs NPEBbICUT NOPOroBOe HaNpPAMXeHNe, 3agaHHoe 415 ocumanorpada, sto
NPUBEAET K NOABNEHMUIO JIOMKHbIX JaHHbIX U3MEPEHUA,

Mp¥ COBMECTHOM MCMO/Ib30BaHUM OAHOTO 3a3€M/EHNSA HECKOIbKUMM MPOBHMKamMM
BO3BPAT BCErO TOKA, NPOXOAALLErO MO MPOBHMUKAM, BbIHYKAEHHO NMPOUCXOAMUT N0
eIMHOMY MYTM MHAYKLUMM TOTO NPOBHMKa, 3a3eM/IEHME KOTOPOTO UCMO/b3yeTcs. B
pesysbTaTe (CM. ypaBHeHWe Bbille) cuna ToKa (di) Bo3pacTaeT, u B 3aBUCHMOCTM OT
BpemeHu nepegaqu (dt) cuHdasHoe HanpsKeHne MOKET BO3PaCTU A0 YPOBHS,
BbI3bIBaOLLErO GOPMUPOBAHME NIOKHbIX 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.26 Cxema popmumpoBaHMA cMHDA3HOIO BXOAHOIO HanpsKeHUs
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MomuUmo GopMMPOBaHMA CMHDA3HOTO HANPAKEHUA NPU YAJMHEHUN NYTW BO3BPaATa
yepes 3a3eMNEHME CHUMKABTCA YETKOCTb MMMYNbCOB, MCMYCKaeMbIX CUCTEMOM
NpobHMKOB. Bpema HapacTaHWs YBENUUMBAETCS, U, TaK KaK MHAYKTMBHO-EMKOCTHAS
Lenb Ha Bxoe nNpobHuKa He aemnduposaHa, nosblwaerca pesepbepauus. NocKonbKy
0015 UMDPOBbIX KaHaI0B 0TOBPANKAOTCA PEKOHCTPYMPOBAHHbIE CUIHAbI, peBepbepaLimm
M NOMEX Ha 3KpaHe HeT. M3ydas ocumMAIorpammy CurHana obHapy»smnTb Npobaembl
3a3eM/IeHMA HEBO3MOKHO. PaKTUUECKM, CKOpee CBMAETENLCTBOM TaKoMi Npobaembl
CTaHYT C/ly4aliHble MCKaXKEHUA U NPOTUBOPEUMBbLIE PE3YNLTaThbl M3MEPEHNIA AaHHbIX.
[na n3yyeHna pesepbepaumm 1 NOMEX UCMOb3yINTe aHaI0roBbIe KaHasbl.

OnTMMmanbHble MeToAbl M3MePEHN

Hannume nepemenHsbix L, di 1 dt 3acTaBnaeT yCOMHUTLCA B IOCTAaTOYHOM pe3epse
TOYHOCTM HACTPOWKM n3mepeHus. [lanee npuBeaeHsl peKoMmeHAaLMmn No ycnewHomy
npoBeAeHUo U3MePEHUIA.

e Ecnu xoTa 6bl 0AMH KaHan rpynnbl UMbpoBbix KaHanos (D15-D8 n D7-DO)
ncnonbayetcs Ana cbopa AaHHbIX, TO Kabenb 3a3eMaeHnsa rpynnbl caeayet
NOAK/MOUNUTL K 3a3EMIEHNIO TECTMPYEMOTO YCTPOMCTBA.

¢ [pu cbope faHHbIX B YCIOBMAX NOBbILEHHOIO LWyMa, B 4ONONHEHME K Kabento
3a3eMeHuA rpynnbl caedyeT UCNOoNb30BaTb Kabenb 3a3eMIeHNA KaXKA0ro TpeTbero
npobHMKa KaHana.

¢ [lpn NpoBeAeHMM BbICOKOCKOPOCTHbIX BPEMEHHbIX M3MEPEHUI (Bpems HapacTaHue
MeHee 3 HC) ceayeT 3a4eCTBOBaTh Kabesb 3a3eMIeHUs Kaxaoro NpobHMKa
uMbpOBOro KaHana.

Mpw co34aHMM BbICOKOCKOPOCTHOM UMbPOBOMN CUCTEMbI CNEAyEeT PaCCMOTPETh
BO3MOHOCTb CO3Z1aHMA BblAENEHHbIX MOPTOB, HAMNPAMYIO CBA3AHHbIX C UHTEPHENCoM
cucTembl NPOHBHMKOB Nprbopa. 3To 061erYnUT HaCTPOMKY U3MEpPEHMA 1 obecneynT
NMOBTOPAEMOCTb MpoLecca cbopa KOHTPOAbHbIX AaHHbIX. Kabenb 16-kaHanbHOro
noruyeckoro npobHuka 01650-61607 1 agantep npepbiBaHma 01650-63203 co3aaHsl
418 yLOBHOro NOAKNOUYEHNA K CTaHAAPTU3NPOBAHHBIM 20-KOHTaKTHbIM Pa3beMam.
HaHHbI Kabenb npeactasnaeT cobon 2-MeTpoBbI Kabenb NPOOHMKA OrMYecKoro
aHaNn3aTopa, a afanTep npepbiBaHMA obecneynBaeT pe3ncTMBHO-eMKOCTHbIE Lenu B
yaobHOM ynakosKke. Kak 1 20-KOHTaKTHbIN HU3KOMPODUABbHBIN NPAMON CoeanHUTENb
naHenn 1251-8106, 3Tn AeTann MOXHO 3aKka3aTb B KomnaHum Keysight Technologies.
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PyKOBOACTBO MO 3KCNAyaTaLmMm

3 [locnenoBaTtesibHOE
nekogmpoBaHue

Mogaynu nocneagosatenbHoOro gekoamposarnua / 167
Nnctunr (Lister) / 169
Mouck aaHHbIX Lister / 171

3anyck Ha B psage cayyaes, Hanpumep, KOraa 3anyck NPpoMcXoamT No measeHHoOMy
OCHOBe  nocaenoBaTesibHOMY curHany (Hanpumep, 12C, SPI, CAN, LIN 1 T.4.), ans
nocnefoBatenbH  NpeaoTBPaleHMA aBTOMATMYECKOTO 3aMmycKa M NMoayYeHUs YyCTOMYMBOrO M300paKeHnA
bIX A@HHbIX  MOXeT NoTpeboBaTbCsA NePeKoYNTb ABTOMATUUECKUIA PEKMM 3aMyCKa Ha HOPMaslbHbIN
pexRMM. PeXkMm 3anycKka MOXHO BbibpaTb, Haxas Knasuwy [Mode/Coupling], a 3atem
bYHKUMOHaNbHYO Knasuwy Mode.

Kpome Toro, 419 KaskA0ro KaHana-mucTovHWKa caeayeT 3a4aTb COOTBETCTBYOLLMIA
MOPOTOBbIA YPOBEHb HaNpAXeHUs. [opOoroBbIf YPOBEHb KaXKA0ro Noc/ie0BaTeIbHOro
CUrHasa MOMKHO 33aTb B MeHt0 «CurHanbi». HaxmuTe kHonky [Serial]
MocnepoBaTtenbH., a 3aTeM NPOrPaMMHY0 KHOMKY CUrHanbl.

Moaynn nocnenoBaTeNbHOro AeKoAMpPoBaHMA

AnnapaTHO-yCKOPEHHbIe MOAYAM NOCNeA0BaTENbHOTO AeKoaMpoBaHmMa Keysight MOKHO
YCTaHOBWTb B MPOLLECCE MPOM3BOACTBA OcLUmANorpada Man NOAKAUMTL NO3KE.
[LocTynHbl cneaytoume cpeactsa NocAe0BaTeIbHOMo AEKOANPOBAHMA:

KEYSIGHT

TECHNOLOGIES
167
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MNocneposatenbHoe AeKOAUPOBaHME NO

NNLUEH3nn

MNocneposatenbHble wWuHbl CAN (noKanbHan
ceTb KoHTponnepos) u LIN (kommyTupyemas
NIOKaNbHas ceTb)

"MocnepoBaTenbHOE AEKOANPOBaHME
CAN/CAN FD" Ha cTpaHuue 446.

"MocnepoBaTenbHOE AEKOANPOBaHME
LIN" Ha cTpaHuue 458.

MocneposatenbHble WnHbI CXPI
(nepndepuitHbii HTEpdeic yaamHeHua
TaKTOBOrO CUrHanNa).

"MocnepoBaTenbHOE AEKOANPOBaHME
CXPI" Ha cTpaHuue 468.

MocneposatenbHble WuHbI FlexRay.

"MocnepoBatensHoe AeKkoanpoBaHue
FlexRay" Ha cTpaHuue 480.

MNocneposatenbHble WuHb 12C (Inter-1C) n SPI
(nocnepoBatenbHbIN nepubepuitHbii
nHTEpdeiic)

"MocnepoBaTenbHoe AeKoanpoBaHue
I2C" Ha cTpaHuue 491.

"MocnepoBaTenbHOE AEKOANPOBaHME
SPI" Ha cTpaHuue 501.

MNocnegosatenbHble WKHbI 12S (Inter-IC
Sound unu Integrated Interchip Sound).

"MocnenoBatensHoe AekoanpoBaHue
12S" Ha cTpaHuue 511.

MNpoTokonbl UART (yHMBEpCanbHbil
ACMHXPOHHbIM NpuemonepesaTymk),
BKAtoYaA RS232 (pekomeHA0BaHHbIN
cTaHgapTt 232)

"CepuiiHoe oeKkogmpoBaHue
UART/RS232" Ha cTpaHuue 571.

MocneposaTtenbHble WKHbI Manchester n
NRZ.

"[lekogMpoBaHMe NPoToKoNa
Manchester" Ha cTpaHuue 523.

"[lekogmpoBaHue npotokosa NRZ" Ha
cTpaHuue 531.

MocneposatenpHble WuHbl MIL-STD-1553 1
ARINC 429.

"CepuiiHoe oeKkogupoBaHue
MIL-STD-1553" Ha cTpaHuue 538.

"CepuiiHoe oeKkogmpoBaHue
ARINC 429" Ha cTpaHuue 546.

MocneposatenbHble wWnHbl SENT (nepegaya
nony6aiTos ogHoro GppoHTa)

"MocnenoBatenbHoe AeKoaANpOBaHMNE
SENT" Ha cTpaHuue 561.

MocneposatenbHble WnHbI USB ¢
MaKCMMasIbHOI/HN3KOM CKOPOCTbIO UK
BbICOKOCKOPOCTHasA WnHa USB

"CepuiiHoe pekoguposaHue USB 2.0" Ha
cTpaHuue 581.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaLmm
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MNocneposarenbHoe AeKoaUpPOBaHMUE MO

NULEH3UKn
MNocnegosatenbHble WnHbl USB PD (nogava e "locnegoBatenbHoe AEKOAMPOBaHNE
nNUTaHus). USB PD" Ha cTpaHuue 592.

Y7066l ONPEeAennTb, YyCTAHOB/IEHbI M Ha ocumManorpad 3T AMLEH3MOHHbIE CPEACTBa,
cM. pasgen "OTtobpaxkeHune cBegeHunii 06 ocumnnorpade” Ha cTpanuue 401.

[nA 3aKa3a AMLEH3MOHHbIX CPeACTB NOCAe0BaTeNbHOTO AEKOAMPOBAHNA NepenanTe
Ha Beb-caliT www.keysight.com 1 BbINOMHUTE NOMCK MO HOMEPY NPOAYKTa (CM.
"[locTynHble NMLeH3MpoBaHHble Mogynu" Ha cTpaHuue 423) uan obpatTutech K
MEeCTHOMY MnpeacTaBuTento KomnaHun Keysight Technologies (cm.
www.keysight.com/find/contactus).

Nuctunr (Lister)

JmcTuHr (Lister) — 3TO MOLLHBINA MHCTPYMEHT M3ydeHua cboes NpoTokona. JIMCTUHT
(Lister) moXHO MCnoNb30BaTh 419 NPOCMOTPa 60blIOro 06bema Nocea0BaTeNbHbIX
[OaHHbIX Ha YpOBHE NaKeToB B BUAE TabAMLbl, B TOM YMCNE BPEMEHHbBIX METOK 1 0CODbIX
OEKOAMPOBaHHbIX 3HaYeHnn. Haxxas KHonKy [Single] OAHOKpaTHbI 3anycK, MOKHO
Ha)KaTb NPOrpammHyto KHoMKy MPOKpyTKa JIMCTUHT 1 NOBEPHYTb PYYKY BBOAA, YTOOLI
BbIOPaTb COOLITUE, @ 3aTeM 415 ero OTOBPAXKEHMA HaXKaTb NPOrPAMMHYIO KHOTMKY
YBenuu. sbigen. o06nactb.

Mcnonb3osaHme Tabanupl Sinctudra (Lister):

1 HaCTpOVITe 3anycKk 1 aekogmpoBaHne gaHHbIX NocnenoBaTe/IbHbIX CUTHANOB,
KOTOpble NPeaCTOUT NPOAHAIN3NPOBATD.

2 HaskmuTe kHoNKy [Serial] MocnegoBatenbH. > JINCTUHT.
HaxkmmTe KHOMKy OKHO, 3aTemM MOBEPHMTE PyYKy BBOAA, YTOObI BbIOPaTb pasmep
OKHa Lister (MonoBuHa aKpaHa 11 Ha Becb 3KpaH).

Korza BKAOYEH CEHCOPHBIN 3KPaH, MOXHO MPUKOCHYTHCA K HUXHEMY UIN BEPXHEMY
LIeBPOHY B BEPXHEM NPaBOM Yy KOOPAMHATHOW ceTku Lister, 4Tobbl BbIbpaTh
pa3mep OkHa Lister.

4 Haxmute KHOMKy OToBpaKeHue 1 NoBepHMTE PYYKy BBOAA, YTOObLI BbIOpaTh
nocnenosatensHblit cnoT (MocneposatenbH. 1 nav NocnegosaTtenbH. 2), Ha
KOTOPOM BbIMO/HAETCS AeKOAMPOBaHME CUTHAN0B AaHHOW NOC/NeA0BaTeIbHOM
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WwuHbl. (Mpu BbIBOPE 3HaUYeHWa Bce NPOMCXOAMT YepeaoBaHme AeKOAMPOBaHHbIX
OaHHbIX PA3HbIX LWXH N0 BPEMEHMN).

Cton URT 1 -1

Hroru

Owmbiku

158.55ms
15.43m3
20 .00ms

Mpexae Yem BblbpaTb CTPOKY UM NPOKPYTKE AaHHbIX AMCTUHTA (Lister), cheayeT
OCTAHOBUTb CHOP AAHHbIX.

HaxkmmTe kKHomMKy [Single] OaHOKpaTHbIM 3anycK (B cekuumn ynpaBaeHus paboToi Ha
NMLLEBOI NaHenu), 4Tobbl 0OCTaHOBUTL COOP AaHHbIX.

Mpw HaxkaTum KHoMKK [Single] OaHOKpaTHbIM 3anyck BmecTo [Stop] Cton
3ano/HAETCA MaKCUMa bHbIM 06 beM NamMATK.

Mpu npocmoTpe 60bWOro YMCaa NAKETOB B yMEHbLEHHOM MaclwTabe gaHHble BCex
NaKkeToB MOTyT He 0Tobpa3nTbeA B Tabsmue Lister. Tem He MeHee, NpU HaxKaTUK
KHonkwu [Single] OgHOKpaTHbINM 3anycK Ha 3KpaHe Lister oTobpa3aTca Bce AaHHble
nocaefoBaTeNbHOMO AEKOANPOBAHMA.

LnAa NpoKpyTKM AaHHbIX HAXXMUTE NMPOrpaMmmMHyto KHOMKY MpoKpyTKa JIMCTUHT 1
BOCMO/b3YMTECh PYYKOM BBOAA.

BpemeHHble meTKM B cTonbLe "Bpema' o603HavatoT Bpems cobbITUA MO OTHOLWEHMIO
K TOUKe 3amycka Mo yMOYaHWIO; MOXKHO AOMONHUTENIbHO KOHOUIYPMPOBaTL BPEMSA
COObLITUA OTHOCUTENBHO NPeabIAYLLEN CTPOKM, KaK OMUCaHO B Cieaytollem Lware 9.
BpemeHHble METKM COBBLITUI, NpeacTaB/eHHbIX B 06/1aCTV 0TOBpaKeHUs curHana,
oTObpasKatoTCA Ha TeMHOM GOoHe.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm
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7 HaxmuTe NporpammHyto KHOMKy YBenuy. Bbigen. 061acTb (MM KHOMKY BBOAA),
YTOObI LEHTPUPOBATL N306PaXKEHNEe CUrHaa MO BPEMEHM, COOTBETCTBYIOLLEMY
BbI6paHHON CTpoKe Tabanupl MMCTUHra (Lister), 1 aBTOMaTUYECKM 3a4aTb 3HAYEHMe
MacluTaba pasBepTKu.

8 HaxkmuTe nporpammHyto KHOMKY OTMeHUTb MacwTab, uTobbl BEpHYTHCA K
HacTpoiKam macliTaba pasBepTKM M 3a4ePHKKN, MPeALecTBOBaBLWNM NOCAeAHEMY
HaKaTuio KHOMKM YBenuu. Bbiaen. obnactb.

9 HamuTe NporpaMmHyto KHornKy MapameTtpsbl, 4TOObl OTKPbITL MeHto "apameTpsl
Lister". B 3TOM MEHI0O MOXKHO BbINO/IHUTL Caeaytollee.

BK/OYMTL MM BbIKAOYMTL NapameTp OTcAeXnBaTb Bpema. ECn OH BK/IIOYEH, TO
npw Bbibope pasnYHbIX CTPOK TabnLbl AMCTUHTA (Lister) (C noMoLLbIO pyyKM
BBOZA, NOKa COOP AaHHbIX OCTAHOB/IEH) 3HAaYEHMNE 3a[ePHKKM Pa3BepTKu byaeT
M3MEHATLCS B COOTBETCTBMM CO BpEMEHeM BblBpaHHOM CTPOKK. Kpome Toro, npu
M3MEHEHWM 3HAYEHMA 3a[ePHKKN PasBePTKM ByAeT BbINONHATLCA NPOKPYTKa
Tabnuupl Lister.

HaaTb NporpammHyto KHonKy NMPOKPyTKa JIMCTUHT BbINOAHATL NPOKPYTKY CTPOK
[OaHHbIX Ha 3KpaHe Lister c NoMoLLblo pyyYKM BBOAA.

HaaTb nporpammHyto KHomnky Hayano oTcuera 1 c NOMOLLLbIO PyYKM BBOAA
BbIbpaTh oTobpakeHue B cTonbue "Bpema" skpaHa nncTuHra (Lister) Bpemenn no
OTHOLLEHMIO K 3aMYCKY MW K NpeblayLiei CTPOKe nakeTa.

[Monck gaHHbIX Lister

Mpu BKAOYEHHOM NOCAeA0BaTeIbHOM AEKOAMPOBAHUM C MOMOLLBIO KHOMKK [Search]
NOMUCK B CTPOKaX TabuLpl Lister MOXHO HaxoAmUTb 1 yCTaHaBAMBATbL METKMU.

MporpammHas KHomnka MOMUCK No3BOAET YKa3blBaTb 418 MOWCKA ONpeaeneHHble
CO6bITMA. ITO aHANOMMYHO HAaCTPOMKE 3aMycKa no NPOTOKOY.

HaligeHHble cobbITMA OTMEYALOTCA OPaHKEBbLIM LIBETOM B KpalHemM neBom cTosbue
Tabnmupl Lister. ObLuee YncNo HaaeHHbIX CODbITUI OTODpPaXkaeTca Ha NPOrPamMMHbIMM
KHOMKamu.
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1.000rm

Owmbrm

Kaxkablh moaynb NocneaoBaTesIbHOro AeKoAMPOBaHWA NO3BOASET HAaX0AWUTb CBA3AHHbIE
C ero NpOTOKO/IOM 3aro/IoBKM, AaHHble, OMBKK 1 T.4. CM. cneaytolme pasaesbl:

"Mounck paaHHbIXx ARINC 429 B Lister" Ha cTpaHumue 551

"Mownck aaHHbix CAN B Tabavue AnctuHra" Ha ctpaHuue 452

"Mouck paHHbIx FlexRay B Lister" Ha cTpaHuue 483

"Mounck aaHHbIX 12C B Tabanue nnctnHra" Ha ctpaHuue 494

"Mownck aaHHbIx 12S B Tabauue Lister" Ha cTpaHmue 514

"Mownck aaHHbIX LIN B Tabavue nnctuHra" Ha ctpaHuue 461

"Mounck paaHHbIx MIL-STD-1553 B Lister" Ha cTpaHuue 542

"Mownck aaHHbIx SENT B McTuHre" Ha cTpaHuue 566

"Mownck aaHHbIx SPI B Tabavue nnctuHra" Ha ctpaHuue 503

"Mounck aaHHbIx UART/RS232 B Tabnuue anctuHra' Ha ctpaHuue 575

"Mownck aaHHbix USB 2.0 B icTuHre" Ha cTpaHuue 586
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PYyKOBOACTBO MO 3KCMyaTaLmm

9 HacTtpounka gmncnnes

Perynuposka apkoctu / 173

YcTaHOBKa 1 OTMeHa nocaecseveHua / 175
OuncTka aKkpaHa / 176

Bbibop TMnNa macwTabHol ceTkn / 176
PerynupoBka apKocTn macwtabHol cetkn / 177
[Nob6asneHune noacHeHuma / 178

dukcaumsa nsobparkeHusa Ha akpaHe / 180

PerynnpoBKa sspKOCTM

MOXHO perynmpoBaTb APKOCTb OTOBPaKaeMbIX OCLMANOTPAMM /1A KOMMIEHCcaUumm
Pa3/IMYHbIX XapPaKTEPUCTMK CUTHAN0B (TaKMX, KaK BbICOKas CKOPOCTb Pa3BEPTKM M HM3KAR
YyacToTa 3anycka).

YBenunyeHme ApKoCcTv No3BOAAET YBUAETb MAaKCUMaIbHOE KOIMYECTBO LLYMOBbIX
KOMMOHEHTOB M peaKMX COObITUIA.

YMeHbLLUEHNE APKOCTU MOMKET CrnocobCTBOBATL BbIABAEHWIO MOAPOOHOCTEN CUTHAIOB
CNOXKHOM POPMbI, KaK MOKA3aHO Ha CAeayOLULMX PUCYHKAX.

1 HaxmuTe KHOMKY [Intensity] ApKocTb, YTOOLI OHa 3acBeTUNACh.

DTa KHOMMKa Pacno/ioxeHa Mo, py4ykon BBOAa.
2 BpaluaiTe py4Ky BBOAa, 4TOObI OTPEry/IMPOBaTh APKOCTb OCLIMANOIPAMM.
PerynnpoBKa ApKOCTM OKasblBaeT BO3AENCTBME TONbKO Ha OCLIMANOIPAaMMbl aHaNOr0BbIX

KaHaNnoB N He B/IMAET Ha APKOCTb 0T06pa>Keva MaTeMaTUYeCKnX d)yHKLJ,Ml\/'I, ONOPHbIX
CUTHaNoBs, LI,l/Id)pOBbIX CMUTHaNoB U T. M.

KEYSIGHT
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9  Hactpolika gucnnes

10.00u

HcTouHKE
1

Puc. 27 OtobparkeHne aMnanuTygHOM moaynsaumm npu spkoctn 100 %

MecTouHME Mepenag
1

Puc. 28 OTtobparkeHne aMnanUTygHOM MoAyNsaLMK Npu spkocTn 40 %

174 Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



Hactpoiika gucnnea 9

YCTaHOBKa M OTMEHa Noc/iecBeyeHunA

Koraa 3afeicTBoBaHO nocaecsedeHme, ocunanorpad o6HoBaseT oTobpaxkeHue
HOBbLIMM PErUCTPaLMAMM, HO HE CPasy CTUPAET pe3y/bTaTbl NPeablaywmnX perncTpaumi.
Bce npeablayline perncTpaumm oTobpaxaroTcs ¢ NOHUMKEHHOW APKOCTbIO, @ HOBbIE
perucTpaumm oTobpaxatoTcs 0b6bl4HbIM LIBETOM C HOPMabHOMN SPKOCTBIO.

MocnecseyeHme OCUMNNIOTPAMM NOALEPKMBAETCA TONbKO B Npeaenax Tekylien o6nactu
3KpaHa. HeBO3MOKHO NPOKPYYMBaTL M MaclTabrMpoBaTb OCLMANOrPAMMY C
nocnecBeyYeHnem.

YT700bI BK/IOYNTL NOCAECBEYEHME, HeO6XO,£I,l/IMO BbIMNO/IHUTbL Caedyrouimne OencrTena.

1 HaxmuTte kKHOMKy "[Display] OTobpakeHue", a 3aTemM NPOrPaMMHYHO KHOMKY
"MocnecBeueHne".

OumcTuTe
Aucnnei

2 B meHto "MocnecseveHne cnurHana' Haxkmute "MocnecBeyeHune", a 3aTem noBepHUTE
pYYKy BBOAA A/14 Bbi6Opa 0HOTO U3 ciedytoLiMX NapameTpos.

"BbIKA." — BbIK/OYEHME NocnecBeYeHms.

Korza BbIKNOYEHO MNOCNECBEYEHMNE, MOXKHO HaKaTb MPOrPaMMHYO KHOMKY
"3axBaT curHanoB", YTobObl BKIOYMTb DECKOHEYHOE Noc/ecBeveHne Ans
OAHOKPATHOM perncTpaumm curHana. PesynstaT 0HOKPATHOW permcTpaumm
oTobparKaeTca C NOHUMKEHHON APKOCTbIO M COXPaHAETCA Ha dKpaHe, NoKa He byneT
OTMEHEeHO Noc/necBeYeHMe UK BbIMOSHEHA O4MCTKA IKPaHa.

[aHHble NocnecBevYeHNA BKAOYALOT aKTUBHbIE aHaI0roBble KaHasbl, Undposble
KaHa/bl U MaTemaTmyeckme GyHKLUMK.
o "MocnecBeyeHne" — (NOCTOSHHOE NOCAECBEYEHNE) pe3ynbTaTbl NPeablayLUmX

BbIDOPOK He yaanstoTca.

Mcnonb3yiTe NOCTOAHHOE NOC/AECBEYEHWE A1 USMEPEHUA LWYMA U JpKUTTEPA AR
HabOAEHUA IKCTPEMATIbHBIX U3MEHEHWUI OCLMANIOTPAMM, AJ/15 MOMUCKA
HapyLWeHNN CUHXPOHM3ALIMM, 3 TaKKe A1A PEerncTpaLmm peakmnx cobbITmiA.

"MepemeHHOe NocnecBeyeHune" — yepes onpeaeneHHoe Bpems pesy/btaTbl
NPeXHMX BbIBOPOK yaanstoTcs.
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HacTpoika ancnnes

MepemeHHOe nocsecseveHne obecnednsaeT BUL OCLMANOTPAMM, KakK Y
aHaa0rosoro ocuuanorpada.

Koraa BbibpaHo nepemeHHOe NoCNeCBeYEHME, HAXKMMUTE NMPOTPAMMHYIO KHOMKY
"Bpemsa" v 33/1aiTe C NOMOLLIO PYYKM BBOAA ANUTENbHOCTb OTOOparKeHMA
npeaplaywmx perncTpaumi.

HauHeTcs BbINoAHEHWE 0TOBPaXKeHUs HECKONbKUX PerncTpaumii.

3 YTobbl CTEPETH C 3KPaHa Pe3y/bTaTbl NPeAblAyLLIMX PEFUCTPALIMI, HAXKMUTE
nporpammHyto KHomnky "YaanuTb nocneceeyeHune".
Ocumnnorpad cHoBa HaYyHET HAaKOMIEHNE perncTpaLmm.

4 YT06bI BBIKNOYUTL NOCAECBEYEHME U BEPHYTLCA B OObIUHbLIN PEXKMM OTODpaXKeHUs,

HaXXMMTe NPorpammHyto KHOMKy "YganuTtb nochecseyeHue".

BbIKAtoueHMe NOoCecBeYEHNA He NPUBOAMT K yaaneHno oTobpaxeHua. 1 04MCTKM
3KpaHa MOMKHO HaxaTb NPorpaMmHyto KHomnKy "Copoc akpaHa" nan kHonky "[Auto
Scale] ABTomacwTab" (KoTopas ToXKe OTMEHSET NocecBeYyeHune).

CBefeHua o Apyrom crnocobe HabntoaeHNA SKCTPEMASIbHbIX U3MEHEHUI OCLIMIIOTPaMM
CM. B pa3gesne "3axBaT noMex UM KOPOTKUX MMMY/IbCOB" Ha cTpaHuLe 248.

O4KMCTKa 3KpaHa

1 HaxmuTte kHOMKy [Clear Display] Ounctutb gucnneii (nnm Haxkmute [Display]
OTtob6parkeHue > OUUCTUTb guUcnneit).

MOHO TaKKe cKoHobUrypuposaTb KHonKy [Quick Action] BbicTpoe aeictBue a5

OUMCTKM 3KpaHa. Cm. "HacTtpolika kHonkK "[Quick Action] BeicTpoe gelictame™" Ha
cTpaHuue 403.

Bbibop Trna macwTabHOM ceTKu

176

Koraa BbibpaH TN 3anycka Bugaeo (cm. "3anyck no BuaeocurHanam” Ha ctpaHumue 212)
N BEPTUKAIbHOE MaclTabupoBaHme ana XoTa bbl 04HOro oTobparkaeMoro KaHana
paBHO 140 mB/aen, c nomoLpto NPorpaMmmHoOn KHoMKM CeTka MOKHO BblbpaTh
cneaytoume TUMbl CETKM.

¢ MonHaa — 06bluHan ocumanorpaduyeckas ceTka.

¢ MB — pasbuBKa AMHUAMM N0 BEPTUKANW C MapKMpoBKoi cnesa oT —0,3 B 1o 0,8 B.
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Hactpoiika gucnnea 9

¢ [IRE — (MIHCTUTYT paanonHKeHepoB) pa3bueka AMHUAMM N0 BEPTUKANM C
MapKunposKoi cnesa oT —40 ao 100 eamnHmu, IRE. YposHu 0,35 B 1 0,7 B ceTk mB
TaK¥Ke NoKasaHbl M momeyeHbl cnpasa. Mpu Boibope ceTkm IRE 3HaueHMsA Kypcopa
TaKKe oTobparxatoTca B eaAnHMLax IRE. (3HaueHns Kypcopos vepes nHtepdeic
OMCTAaHUMOHHOIO YNpaBAeHMA He BbipaKatoTca B eanHMuax IRE).

3HaueHuna ceTkn MB 1 IRE ABAAOTCA TOYHBIMK (M COOTBETCTBYIOT 3HAYEHMAM KypCOpOoB
Y), koraa macltab otobpaxeHus no sepTukanu paseH 140 mB/oen v cmelieHune no
BEpPTMKaNM coctasnsaeT 245 mB.

YT106bI YCTAHOBUTL TUMN MACLITabHOMN CETKK, BbIMOHUTE Caeaytollee.

1 HaxmuTe kHOMKy [Display] OTo6parkeHue (1nu [Display] OTobpakeHue >
JononHutenbHo Ha Moaenax ¢ noaocor nponyckauma 1 M mn 1,5 MMy).

2 HaxmuTe nporpaMmmHyto KHonky CeTKa 1 BpallainTe pyyKy BBoAa O , 4TO6bI
BbI6pPaTh TMN MacCLITabHOM CETKM.

PerynnpoBKa ApKOCTM MaclLuTabHOM ceTKu

YT06bI OTPEryIMPOBATL APKOCTb MACLITaBHOM CETKM, BbINOSHUTE CreaytoLlee.

1 Haxkmute KHoMKy "[Display] OTo6paxkeHue"; 3aTem HaXXKMUTE MPOTPAMMHYHO KHOTMKY
n n
Cetka".

2 B meHto "CeTKa" HaXkMKTe NporpammHyto KHOMKY "ApKocTb ceTKU"; 3atem
NoBEPHUTE PYYKy BBOAA O, 4YTOObI U3MEHUTb APKOCTb OTOHPAXKAEMOM CETKM.

YpoBeHb APKOCTN OTODpParKaeTCs Ha NPOrPamMMHON KHOMKe APKOCTb CeTKU 1
perynmpyetca ot 0 4o 100%.

Kaxaooe 6onblioe geneHme macwTabHOM CETKM MO BEPTUKAIM COOTBETCTBYET 3HAYEHUIO
YyBCTBUTENIBHOCTM MO BEPTUKA/UN, KOTOPOE UHAMLMPYETCA B CTPOKE COCTOAHMUS B
BEPXHEMN YacTu aKpaHa.

Kaxaoe 6onblioe aeneHme macwtabHOM CETKM NO TOPU30OHTAIM COOTBETCTBYET
KO3bOULMEHTY pa3BepTKM, KOTOPLIN MHAMUMPYETCA B CTPOKE COCTOAHMSA B BEPXHEN
YacTuM 3KpaHa.
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9  Hactpolika gucnnes

[JobaBneHne NoAcCHeHUs

MOXHO 06aBNATb NOSCHEHWA Ha Aucnael ocumanorpada. MoscHeHws Heobxoanmo
MCNONb30BaTb 414 LOKYMEHTAIbHOIO NOATBEPKAEHUA C Lenblo obaBnenHun
NPMMEYaHUI A0 CHATUA SKPAHOB.

Y1066l L06ABUTL NOACHEHWE, BBINOAHWUTE CAeaylol e AeNACTBUA.

1 Ha anuesoi naHenun ocupmnnorpada HaxkmmTe KHonky "[Display] OTo6parkeHune”.
2 B meHto oTobpareHuna Haxkmute NMoacHeHus.

3 B MeH!t0 NOSICHEHN HaXKMUTE NPOrpamMmHyto KHonky "OTobpaxkeHue" 1 c nomoLbto
PY4YKM BBOAA BblbepuTe HEOBX0AMMOE NoACHEHME.

4 3aTeM CHOBa HaXXMUTE NMPOrpaMMHyto KHomnKy "OTobparkeHue", 4yTobbl
BKJIIOUMTb/BLIK/THOUYNTL OTOBPANKEHNE NOACHEHMS,

Ecnn oTobparkeHme BKAOYEHO, MOACHEHME MOXKHO NMepPeMeCTUTb B toboe mecTo Ha
KOOPAMHATHOM CETKe, NCMOb3yA CEHCOPHbIN 3KpaH, USB-MbilWb MM NpOrpammHble
KHoMKK "X1" n "Y1".

HaxmuTe kHomMKy "PeaakTtuposatb"”.

6 B ananoroBom okHe "PegaktmupoBaHue" ¢ ByKBEHHO-LUMGDPOBOM KNaBMATypPOMN TEKCT
MOKHO BBECTM C MOMOLLbIO CIeAYIOWMX 31EMEHTOB.
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Hactpoiika gucnnea 9

CeHCopHbIi 3KpaH (ecan Ha nepeaHei naHenn roput kHonka "[Touch]
CeHCOpHbIN 3KpaH").

Pyuka BBOAA O . TloBepHUTE PyYKY, 4TODbI BbIOGPATL KHOMKY B AMa/N0TOBOM

OKHEe, 3aTeM HaXKMUTe py4Ky BBOAA 0 018 OCyLLeCcTBNeHMA BBOAA.
MoakntoveHHan KnasmaTypa USB.

MoakntoYeHHan Mblilb USB: MOKHO BbIGPaTh Ha 3KpaHe BCe, YTO MOXKHO BblbpaTb
C NMOMOLLbIO KacaHms.

7 3aKOHYMB BBO/, TEKCTA, BbibEpUTE B AMANOrOBOM OKHE KHOMKY BBOAA, KHOMKY OK mnan
CHOBA Ha*KMUTe NPOrPamMMHyto KHOMKy "PeaakTuposartb".

TeKCT NoACHEHMA NOABUTCA B I'IpOFpaMMHOVI KHOMKe.

8 HakmuTte nporpammHyto KHorky "LiBeT TekcTa" 1 nosepHUTE pyyKy BBOAA, YTOObI
BbIOPaTb UBET NOACHEHMA.

MO»KHO BblbpaTh 6enbli, KPaCHbIN AW OPYTON LiBET, COOTBETCTBYHOLLMA aHAI0rOBbIM
KaHanam, UMOPOBbIM KaHafam, MaTeMaTUYECKMM CUTHa 1AM, OMOPHbIM CUIHaNam
WM METKaM.

9 Haxmute nporpaMmHyto KHonky "®oH" 1 noBepHMTE pyyKy BBOAA, YTOObI BbIOPaTb
bOH nosAcHeHus.

wn

"Henpo3pauHblit" — NoAcHeHWe MMEET CNIOLWHOM GOH.
"U3meHeHO" — LBeTa NepeaHero naaHa u ¢oHa NOACHEHUA NEePEKTOYEHDI.

o

"Mpo3payHblii" — NoACHEHME MMEET NPOo3paYHbIi GOH.
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9  Hactpolika gucnnes

Cm. Takke * "CoxpaHeHwue dainos nsobpaxkeHuii B dopmate BMP nnm PNG" Ha cTpaHuue 362

e "Meyvatb 3KkpaHa ocumnnorpada" Ha cTtpaHuue 375

dukcaums n3obpaxkeHns Ha akpaHe

YTo6bl MOXKHO 6bI10 GUKCMPOBATL M300pPaXKEHWE Ha 3KpaHe, He OCTaHaB/IMBas
npoueccl cbopa AaHHbIX, He0H6x0AMMO CKOHUIypUpoBaTh KHOMKY [Quick Action]
nn

BbicTpoe genctBue Cm. "Hactpoiika kHonku "[Quick Action] BbicTpoe aelicteue" Ha
cTpaHuue 403.

1 Tlocne Toro, Kak byaet ckoHoUrypnposaHa kHomnka [Quick Action] Bbictpoe
peicTBure, Haxkmute ee, 4Tobbl 3adUKCMPOBATL M30DOPaXKEHNE Ha SKPAHE.

2 YT106bl OTMEHUTL 3TOT PEXKMM, ellle pa3 HaxmmTe KHorKy [Quick Action] BbicTpoe
AencTeue.

Ha 3adunKcMpoBaHHOM M306PaXKEHMM MOMKHO NOJb30BATLCA KYPCOPaMM C PYYHbIM
yrnpaBaeHUeM.

Takue LelcTBUA, KaK PeryIMpoBKa YPOBHA 3anycKa, M3MeHeHWe yCTaHOBOK NapameTpoB
OTOBpaXKEHMA NO BEPTUKAIN U TOPU3OHTAIN UM COXPAaHEHWE AAHHbIX, OTMEHAOT
peXUM PUKcaummn n3obpaxkeHms.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

10 MeTku

BK/oUYeHMe 1 BbIK/toYeHne oTobparkeHns metok / 181

MpucBOEHMe KaHany 3apaHee onpeaeneHHbIXx MeTok / 182

OnpegeneHne HoBOM meTkM / 183

3arpysKa cnvMcka MeToK U3 creumnanbHO Co34aHHOoro TekctoBoro daina / 184
BoccTaHoBAEHME 3aBOACKUX HACTPOEK BUBAMOTEKM meToK / 185

MeTKM MOXKHO ONpeaenaTs U NPUCBaMBaATb KaXKAOMY 13 aHaNoroBbIX BXOAHbIX KaHA0B,
WU UX MOMKHO OTKNIOYMTb, YTOObI YBENMUYNTE 061aCTb OTOOPaXKEHUA cnrHana. Ha
mogenax MSO METKM MOXKHO NPUMEHATb M K UMbPOBLIM KaHanam.

BKkAtoueHne 1 BbIKAOYEHME OTO6pa>+(eHl/IFI METOK

1 HaxkmuTe [Display] OTo6paxkeHue > MeTKa.
2 HaxXmuTe NporpammHyto KHomKy OTobpaykeHne MeTOK, YTOOb! BKIOUYMTD
OoTODpaXKEeHNe MeToK.

3TO NO3BOSIUT BKAOYUTH METKM OTOBPaXKaemMblx CUrHaa0B. MeTKM oTobpaskatoTcs ¢
IeBOrO Kpan 0ToHparkaembixX OCLIMATIOTPAMM.

MporpammHas KHomnKa "CmewieHue" no3BONAET HACTPOUTb NOSMOKEHME MO
BEPTUKANIN OTHOCUTENBHO KOHTPOIBHOTO YPOBHS.

I'Ipvw\ep OTO6pa)KeHl/IF| METOK npeacTaBieH Ha NPpUBeAEHHOM HUXKE PUCYHKE.

KEYSIGHT

TECHNOLOGIES
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10 Metku

Kroru

3 YTOObI OTK/IOUMTL METKM, CHOBA HaXXMMWTE NMPOrPaMmmMHyto KHoMKy OToBpaxkeHue
METOK.

MpucBoeHMe KaHany 3apaHee onpeaeneHHbIX MeToK

1 HaxkmuTe [Display] OTo6paxkeHue > MeTKa.

2 HaxXmuTe Nporpammuyto KHomMKy KaHan v noBepHMUTe pydKy BBOAA UM HECKO/bKO
pa3 HaXKMUTe NporpammHyto KHomnky KaHan, 4tobbl BbIOpaTh KaHa, KOTOPOMyY

cneflyeT NpuUCcBOUTL METKY.

182 Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



Metkn 10

L EHRLAA | ] T

Ha pucyHKe Bbllle NpUBEAeH CNMCOK KaHaNoB U MEeTOK, MPUCBOEHHbIX MM MO
yMon4aHuto. na NnpucBOEHMA KaHaay MeTKM BKItOYaTb ero He Tpebyetcs.

3 HaxmuTe NporpammHyto KHonKy BubanorteKka 1 nosepHUTe pyyKy BBOAA UM
HECKO/IbKO Pa3 HaXKMMUTE NMPOrpaMmMHyto KHOMKY BubanoTeka, Ytobbl BbibpaTh
3apaHee onpeaeneHHyo MeTky B bubanoteke.

4 YT10obbl NPUCBOUTL ITY METKY BbIOPAHHOMY KaHasy, HaXXMUTE MPOrPaMMHYIO KHOMKY
Mpum. HOBYIO MeTKy.

5 MNoBTopuTE BbILLEONUCAHHYIO NPOLEeAYPY AA KA A0 U3 3apaHee onpeaeneHHbIX
METOK, KOTOPYHO HYXHO NMPUCBOUTL KaHasy.

Onpeﬂ,eﬂeHme HOBOWM METKM

1 HaxmuTe [Display] OTo6paxkeHune > MeTKa.

2 HaxmuTe nporpaMmmHyto KHoMKy KaHan v noBepHUTe pyyKky BBOAA UM HECKO/IbKO
pa3 HaXKMWTe 3Ty NPOrpaMMHYt0 KHOMKY, YTobbl BbIBpaTh KaHan, KOTOPoMy caeayet
NPUCBOUTL METKY.

[Ona npucBOEHNA KaHany MEeTKM BKIOYATb €ro He Tpe6YETCﬂ. Ecnn KaHan BKAOYEH, TO
BbICBETUTCA €ro TeKyLWaA MeTKa.

3 HaxmuTe nporpammHyto kHornky HoBasa meTKa.
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10

MeTKu

ABTOMaTnyeckoe

npupaueHme
HOMepoB npu
NpPUCBOEHUN
MEeTOoK

4 B amanorosom okHe "HoBasi MeTKa" ¢ ByKBEHHO-LMGPOBOI KNaBMaTypOMn TEKCT
MOKHO BBECTM C MOMOLLbIO CeAYHOLLMX 3/1EMEHTOB.

CeHcopHbIV 3KpaH (Koraa Ha AMueBol naHean ropuT KHonka [Touch] CeHcopHoe
ynpasneHue).

Pyyka BBOAA 0 MNoBepHUTE PydKy, YTOObI BbIOPATL B AMANOTOBOM OKHE KHOMKY,

3aTeM HaXKMUTe pyyKy BBOAA 0 4TOObl BBECTM 3TY KHOMKY.
MNMoakntoveHHan Knasmatypa USB.

MoaKkntodeHHas Mbilib USB: MOXKHO BbIOpaTh Ha 3KpaHe BCe, YTO MOXHO BbiOpaTh
C MOMOLLIO KacaHUA.

5 Mo 3aBeplueHnn BBOAA TEKCTa BbibepuTe KHOMKY Enter AMasoroBoro okHa nan
KHOMKY OK MK HaxmmTe NporpammHyto KHonky HoBasa meTKa elue pas.

HoBan meTKa NoABMUTCA B MPOrpaMMHOI KHOMKeE.

6 HaxXmwuTe nporpammHyto KHomKy MpUM. HOBYIO METKY /18 NPUCBOEHNA HOBOM
METKM BbIDPaHHOMY KaHay U COXpaHeHWs 3ToM MeTKK B brbanoTeke.

BHOBb onpeaeneHHas MeTKa A40DaBAAETCA B CMUCOK METOK, XPaHALLMIACS B
SHeproHesasMcHMoN NamaTu npmubopa.

Mpn NPUCBOEHUM METOK, MMA KOTOPbIX OKaHuYMBaeTcs umbpoi, Hanpumep ADDRO mam
DATAQ, nocne HaxaTna NporpammHol KHomnkun Mpum. HOBYIO MeTKRy ocumanorpad
BbINO/IHAET aBTOMATMYECKOe NpUpaLLeHme YNCa, U MU3MEHEHHOE MMA METKM
oTobpaxkaeTca B none "Hosas meTka". [oaTOMyY A9 NPUCBOEHNA METKM HOBOMY KaHany
[0CTaTOYHO BbI6PATb €ro M CHOBA HaXKaTb NPOrpammHyto KHOMKy Mpum. HOBYIO MeTKYy.
B cnucke MeTOK COXpaHAETCA TONbKO UCXOAHOE MMA METKU. 3Ta GyHKLMA No3BoNsAET
NIerko NpUcBanBaTbh METKM C NOCNeA0BaTeNbHbIMU MMEHAMM HYMEPOBAHHbLIM IMHUAM
YyNpPaBAeHUA U LUMHAM AaHHbIX.

3arpy3+<a CMMMCKa METOK M3 cneunasibHoO CO34aHHOIo TEKCTOBOIO c|>al7|na

184

MHoraa yaobHee co34aTb CMMCOK METOK B TEKCTOBOM PeAaKTOpe W 3aTem 3arpysuThb ero
B ocumanorpad. CNMCoK MOXKET coaepKaTb 40 75 MeToK. Mpwu 3arpyske MeTKu
£006aBAAOTCA B HaYan0 cnmcka ocumanorpada. Mpu 3arpyske bonee 75 meTok
COXPaHAIOTCA TONbKO NepBble 75 13 HUX.

3arpyska B ocuuinorpad MeTok M3 TeKCToBoro daina
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Metkn 10

1 Co3pgaliTe CNMCOK METOK B TEKCTOBOM peflakTope. MIMsA MEeTKM MOXKET coaepaTb A0
32 cMmBOI0B. Pasaensiite MeTKM C MOMOLLbIO NepeBoaa CTPOKM.

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

3 Cnomoulpto AncreTyepa dalinoB 3arpysmnTe CNMCOK B ocumaorpad (HaxkmmTe
kHonku [Utility] YTunautol > Oucnetuep ¢aiinos).

YnpasneHune cNMCKOM METOK

Mpwn HaXKaTUW NPOrPamMMHON KHOMKKN Bubamoreka oTob6pasmnTCa CNUCOK M3 75 METOK,
MCMNO/Ib30BaHHbIX NocnegHUMK. [lybankaTtbl METOK B CMUCKe He coxpaHAatoTcs. Mma
METKM MOXKET 3aKaHYMBaTbCA N0ObIM YNCIOM MNAALWKNX pa3pasos. Ecnm ocHoBa
MMEHM HOBOM METKM COBMNAaAaeT C OCHOBOM YXKe CYLLEeCTBYIOLWEN B BUBANOTEKE METKH,
HOBas MeTKa B Hee He BHOCMKTCA. Tak, ecniv B 6ubanoteke ectb meTka A0, 1 co3gaeTca
HOBaA meTKa ¢ umeHem A12345, To nocnegHaAs B 6ubanoteky He gobaBnseTcs.

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

Mpu cbpoce HacTpoek cnMcKka MeToK bubanoTekun (cm. cneaytowmii naparpad) sce
Nonb30BaTeNIbCKME METKM ByayT yaaneHbl U BOCCTAaHOB/IEHbI €r0 3aBOACKME HACTPOMKM.

BoccTaHOB/IeHME 3aBOACKUX HAacTPOEK BUBIMOTEKN METOK

HaskaTue nporpammHoli KHonku C6poc HacTpoek 6MBANOTEKN NPUBEAET K YAANEHUIO
13 6BBANOTEKM BCEX NONB30BATENLCKUX METOK M BOCCTAHOB/IEHWNIO 3aBOACKMX
HaCTPOEK CMMCKa METOK. BOCCTaHOBUTbL NO/Ib30BaTENbCKME METKM MOC/E yaaNeHna
HEBO3MOMKHO.

1 HaxmuTe kHonku [Utility] YTunutbl > Napametpbl > HacTpoitku.

2 HaxXmuTe nporpammHyto KHomKy C6poc HacTpoeK 6GubAnoTeKn.
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10 Metku

Mpu 3TOM U3 BUBAMOTEKM BYaAYT yaaneHbl BCe NOAb30BATENbCKME METKM U A8 METOK
6MbANOTEKM BYOYT BOCCTAHOBNEHbI 3aBOACKME HAaCTPOMKM. OHAKO BOCCTaHOBNEHME
HaCTPOEK MO YMONYAHMIO He 3aTparMeaeT TeKyLiMe MeTKM, MPUCBOEHHbIE KaHaaam
(To ecTb Te, KOTOPbIE NPUCYTCTBYIOT B 061aCTV OTODPaKEHMA CUTHANA).

BoccraHOBNEHME METOK No YMONYaHUIO 6e3 yAaneHna s 6ubnanoTekn cnucka
nonb3oBaTena

Mpu HaxaTun KHonku [Default Setup] HacTp.no ymonuaHuio ans Bcex KaHaioB
BOCCTAHAB/NMBAOTCA METKM MO YMOAYAHWUIO, HO CMIMCOK NO/Ib30BaTE/IbCKMX METOK U3
61bMOTEKM He yaanaeTcs.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

11 3anycku

HacTpoiika ypoBHA 3anycka / 189
MpuHyauTEeNbHbIN 3anyck / 189

3anyck no ¢poHTy / 190

3anyck no ¢poHTy 3a dppoHTOM / 192

3anycK no AAnTenbHOCTU umnynbca / 194
3anyck no wabnoHy / 197

3anyck no ycnosuto UK / 200

3anycK no BpemeHu HapacTaHua/cnaga / 202
3anycK no paamoyactoTHou casu 6anskHero genctema (NFC) / 203
3anyck no N-Homy ¢poHTy cepun / 207
3anycK no KopoTkomy nakety / 208

3anycK no HacTpoiKe u yaep>kanuio / 210
3anyck no BuaeocurHanam / 212
MocnepoBaTtenbHbI 3anyck / 225

3anycK no 3oHam / 226

HacTpoliku 3anycka ocumnnorpada onpeaensatoT MOMeEHT Hadana cbopa 1 oTobparkeHns
[OaHHbIX. Hanpumep, MOXKHO HaCcTPOWTb 3aMycK no nepeaHemy GPOHTY BXOLHOMO
CWrHasia aHasI0roBoro KaHana 1.

MoBepHYB PYYKY YPOBHA 3aMyCcKa, MOXHO HaCTPOWTb YPOBEHbL OBHapyKeHWs GPOoHTa
aHaNoroBOro KaHasia no BEPTUKau.

Kpome 3anycka no GpoHTY, MOXKHO HaCTPOWTb 3aMycK MO BPEMEHW HapacTaHua/cnasa,
no N-Homy GpOHTY cepuu, No WabAoHy, N0 AAUTENBHOCTU UMMY/ILCOB, MO UMMYAbCY
KOPOTKOro NakeTa, N0 HapyLIEHUIO HACTPOMKU U yaepKaHWaA, No TB-curHanam v
nocnef0BaTeNbHbIM CUTHANAM (€C/IM YCTAHOBAEHbI IMLLEH3MMU Ha AOMONHUTENbHbIE
byHKLMW).

KEYSIGHT
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11 3anycku

Obuue ceBeageHuA

188

O 3anycke

B KayecTBe UCTOYHMKA CUTHaANa A5 HONbLIMHCTBA TUMNOB 3aMyCKa MOMKHO MCMO/b30BaTb
nobolt BxogHOW KaHan uan "Bxon, BHeLHero 3anycka" Ha cTpaHumue 236 BNC.

BHeceHHble B HAaCTPOWMKM 3aMycKka MU3MEHeHMUA BCTYyNatoT B CUAY HeEMea eHHo. Ecan
M3MEHEHWA B HAaCTPOWKax 3aMycKa BbIMOMHAOTCA, KOTAa ocLMAI0rpad OCTaHOB/EH, TO
npu nocaeaytoulem Haxkatim kHonky [Run/Stop] Nyck/Cron nan [Single]
OAHOKpPATHbIM 3anNyCcK NPUMMEHAIOTCA HOBbIe HAaCTPOMKK. ECiM BO Bpems M3MeHeHUs
HacTpoek 3anycka ocumnnorpad pabortaeT, TO HOBble NapameTpbl 3anycka byayT
MCMO/b30BaHbl B CAEAYIOLEM LiMKAEe cOopa AaHHbIX.

Mpw OTCYTCTBMM CUrHANOB 3anycKa Ana cbopa 1 oTobpaKeHMA AaHHbIX MOXKHO
ncnonb3osaTb KHoMKy [Force Trigger] MpuHyAUT. 3anyck.

[Na HacTPOMKM NapameTpoB, BAUAIOLLMX Ha TODOOM TN 3anycKa, MOXKHO
BOCMO/1b30BaTbCA KHomMKov [Mode/Coupling] Pexxum/Ceasb (cm. pasaen Masa 12,
“Pexkmnm 3anycka/cBssb,” Ha cTp. 229).

KaKk 1 HacTpoliku ocumnnorpada, HaCTPOMKM 3anycKa MOXHO COXPaHUTbL (CM. pasaen
Masa 20, “CoxpaHeHune/an. noyTa/Bbi30B (HACTPOWMKM, 3KpaHbI, AaHHbIe),” Ha cTp. 359).

CurHanom 3anycka ABnsaeTca Takon, Npn KOTOPpOM BCAKMM pa3 npm BOSHNMKHOBEHUNN
KOHKPETHOro ycnosuna 3anycka ocu,mnnorpad) Ha4YMHAET OTCNeXnBaHMe (0T06pa>+<eHv|e)
ocumnnorpammsbl 13 NleBO B NpPaByto 4acTb 3KpaHa. Mpun aTom nponcxoamT CcTabunbHoe
0T06pa>+<eHme TakKnUX nepmnoan4eckmnx CUrHasos, Kak CMHyconaa/ibHble U
NPAMOYro/ibHblE, @ TaKXKe TaknX Henepmnoamn4eCknx CUrHasioB, Kak NOTOKHU
nocnenoBaTe/ibHbIX AaHHbIX.

Ha npuBeaeHHOM Aanee puUcyHKe NpeAcTaBneHa KOHLENTyasbHaa MOAENb MaMATH
ocumanorpada. 3anyck MOXHO paccMaTpMBaTh Kak cObbITUE, pasaensatollee NamaTb ANA
cobpaHHbIX AaHHbIX Ha Bydep AaHHbIX 40 3anycka K bydep AaHHbIX Nocae 3amnycka.
MonoxeHne cobbITMA 3anycka B NamaTh ocumnnorpada onpeaeniercs HacTpoMKamm
TOYKM OTCYETa BPEMEHM W 3a4ePKKM (MONOKEHMA NO TOPU30HTaANM) (CM. pasaen
"PerynvMpoBKa 3aZiepKKu1 Nno ropusoHTann (nosoxeHuns)" Ha ctpaHuue 77).

Cob6bITve 3anycka

MpeanyckoBoit 6ydep| MocTnyckoBoi Gydep

N J
e

Mamartb ocuunnorpacda
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HacTpoiKa ypoBHA 3anycka

MoBepHYB PYYKy YPOBHSA 3aMyCKa, MOXKHO HaCTPOUTL YPOBEHb 3anycka A4/1 BbI6paHHOro
aHaNoroBoro KaHana.

YpoBeHb 3amycKka MOKHO OTPEry/IMpoBaTh, MCMO/b3yA CEHCOPHbIV 3KpaH. Cm. "Bxos B
MEHI0 3anycKa, U3MEHEHME PexXmnma 3anycka U OTKpbITUE AMAN0r0BOr0 OKHA 414
YCTAHOBKM YPOBHA 3anycka" Ha cTpaHuue 67.

YT0Obl YCTAHOBUTL ANA YPOBHA BCEX OTOOPAKaeMbIX aHaNIOTOBbIX KaHaA/I0B 3HaYeHWe
50% curHana, cneayeT HaxaTb PyYKy YPOBHA 3anycKa. Ecamn ucnonbsyeTcs ceAsb No
nepemeHHOMY TOKY, TO NPW HaxKaTuW 3TOM PYYKM YPOBEHb 3anycKa byaeT ycTaHOBAEH Ha
0 B.

MpK UCNOMB30BaHMM BLICOKOTO M HM3KOIO (CABOEHHOMO) YPOBHS 3amnycka (Hanpumep,
ON19 3anycKkos "Bpems HapacTaHua/cnaga" n "KopoTKuit nakeT") HasaTne pyyku ypoBHS
NO3BO/AET NEPEKNOYATLCA MEXK/Y BbICOKMM M HU3KMM YPOBHEM.

MoNoXeHne ypoBHA 3amnycKka /18 aHa/IoroBOro KaHa/la MoKa3aHo COOTBETCTBYOWMM
3Haykom Ty B KpalHel NeBOM YacTu 3KpaHa (ecNn aHaIoroBbINA KaHa BK/IOYEH).
3HauyeHne ypOoBHSA 3aMycKa A4/19 aHa/0roBOro KaHana 0TobpaskaeTcs B BEPXHEM NPaBOM
YINy aKpaHa.

YpoBeHb 3anycKa 411 BbiIbpaHHOMo LMGPOBOro KaHaia MOXKHO 3a4aTb B BUAE
NoporoBoro 3HayeHusa B meHto "Moporn umdposBoro kaHana'". HaxmmTe kHonky [Digital]
Lindpos. Ha amueBolt naHenn ocumnnorpada, a 3aTem ¢ MOMOLLLbIO MPOrpammHON
KHonKu Moporu 3aaarite noporosbit yposeHb ("TTL", "CMOS", "ECL" nnn "3agaHo
nonb3osatenem") ana BbibpaHHOM rpynnbl UMGPOBLIX KaHanoB. [oporoBoe 3HayeHue
0TObPa3snTCA B MPAaBOM BEPXHEM Yy 3KpaHa.

YpoBeHb IMHEMHOrO 3aMyCcKa HAaCTPOUTb HEBO3MOKHO. ITOT 3aMyCK CUHXPOHM3MPOBAH C
NIMHWER aNeKTPoCHabKeHus ocumanorpada.

Y106bI M13MEHUTb YPOBEHb 3anycKa BCEX KaHa/O0B, ceayeT HaxaTb KHOMKy [Analyze]
AHanus > GyHKUMK 1 BbIOPATb NYHKT YPOBHM 3anycKa.

MpUHYAMUTENbHbIN 3aMNyCK

Mpw HaxkaTum KHonkK [Force Trigger] MpuHYAUT. TpUrrep BbINOMHAETCA 3aMyCK
(kakoro-nnbo aencTemA) 1 oTobpaxkaeTcs cbop AaHHbIX.
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Al

3Ty KHOMKY MOXHO MCMO/b30BaTh B PeXMMe 3anycka "HopmanbHbiin", koraa cbop
[OaHHbIX OCYLLECTBAAETCA TONBKO NPU BbINOSHEHUW YCI0BMSA 3amycka. B aTom pexume,
€C/IM 3aMyCK He BbINnoHAeTcs (To ecTb, oTobparkaeTcs nHAMKaTop "3anyLeHo?"), MOXHO
HaKaTb KHOMKy [Force Trigger] MpuHyauT. TpUrrep, 4Tobbl NPUHYAUTENBHO BbINOAHWTb
3aMycK M NPOBEPUTbL NOCTYNatoLWMe CUTHAbI.

B pexume 3anycka "ABTO", ecain ycnoBme 3anycka He BbIMOJHEHO, 3aMyCK BbIMOJHAETCA
NPUHYAMUTENbHO, N OTODparkaeTca nHAMKaTop "ABTO?".

3anyck no GpoHTy

190

3anyck No GpoHTY — 3TO 3aMyCK N0 NOWCKY YKazaHHOro GpoHTa (OTKNOHEHMS) M YPOBHS
HanpsakeHus Ha dopme curHana. C NOMOLLLIO 3TOrO MEHIO MOXKHO 334aTb MCTOYHMK
3anycKa M oTKAOHeHMe. TN, UCTOYHMK M YPOBEHb 3aMycKa 0TobparkatoTca B NPaBoMm
BEPXHEM YI/ly 3KpaHa.

1 HaxkmuTe KHonMRy [Trigger] 3anycK Ha nuueBol naHenn B obaactu "3anyck'.

2 HaxmuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", a 3aTem ¢ NOMOLLLbHO
PYy4YKM BBOAA BblbepuTe PPOHT.

3 Y706bl BbIOPATH MCTOYHMK 3aMyCKa, BbINOMHWUTE CAeaytolme AeNCTBUA.
AHaNOoroBbI KaHa/l, KONMYecTBo KaHanos — 1.

Undposoit KaHan (Ha ocumnnorpade cmellaHHbIX CUTHaN0B), KOANMYECTBO
UMPPOBbIX KaHaN0B MUHYC oanH — DO.

BHewHue — 3anycku, ocywecteaatowmeca no curHany EXT TRIG IN.

JInHeiiHble- 3anyCcKM, OCyLLECTBSEMble Ha ypoBHe 50% nepenHero 1 3aaHero
bpOHTa CUrHaNa UCTOYHMKA NMUTAHNUA NEPEMEHHOTO TOKa.

WaveGen- 3amnycKku, ocyllecTsasemble Ha ypoBHe 50% nepegHero ¢ppoHTa
reHepaTopa BbIXOAHOrO curHana. (He gocTynHo, Koraa BblbpaHbl CUrHanbl
MOCTOAHHOIO TOKa, WYMOBbIE UM KapAMOTOHNYECKME. )

Mog, reH. curH. (FSK/FM)- 3anycku, ocyuiectsisemsle Ha yposHe 50% nepeaHero
bpOoHTa MOAYNMPYIOLWEro CUrHANA, Koraa NPUMEHAETCA MOAYNALMA reHepaTopa
curHanos FSK nan FM.

MOo3KHO BbIBpaTh KaHa/l, KOTOPbIN He ByaeT 0TOBPasKaTbCA KaK MCTOYHMK 3anycKa no
bpoHTY.

BbIBpaHHbI MCTOYHMK 3aMyCKa YKa3blBAeTCA B NPAaBOM BEPXHEM Yy 3KpaHa, pAaOM
C CUMBO/IOM OTK/NOHEHMA:
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c1no4 — aHanorosble KaHanbl;
¢ D0 no Dn — undpoBbIe KaHabl;
E — BX0Z BHELIHero 3anycka;
L — NnHEeNHBbIM 3anycK;
W — reHepaTop CUrHanoB..
4 HaXMuUTe NPOrpaMmHyto KHoMKy OTKAOHeHUue 1 BbibepuTe creaytole 31eMeHTbI:
NepegHuit GPoHT;
3apHuit poHT;

YepepoBaHue GpPOHTOB — MOXKHO MUCMONb30BaTb, eC/iv TpebyeTcA BbINOAHNTb
3anyck no obonm GpoHTamM TaKTOBOro curHana (Hanpumep, curdansi DDR).

Pexxnm N11060ro GpoHTa — MOXKHO MCMOMb30BaTb, €C/N TPEBYeTCs BbINOAHWUTD
3anycK no AeMCTBMI0 BbIBPAaHHOMO MCTOYHMKA.

PeXMMbl nepeiHero 1 3agHero GpoHTa paboTatoT B npenenax nosochl NPomnycKaHus
ocunnnorpada. pyrue pexnumbl paboTatoT B npeaenax noaockl NponyckaHms
ocumnnorpada nam npu 3HadeHunsx 4o 1 My, B 3aBUCUMOCTM OT TOTO, KaKoe 3Ha4YeHue
MeHbLLUe.

BbibpaHHOE OTK/NOHEHME YKa3biBAETCA B MPAaBOM BEPXHEM YI/y SKpaHa.
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MpumeHeHne
dYHKLUK
aBToMacwTabupo
BaHWA gna
YCTaHOBKM
3anycka no
dPOHTY cUrHana

MpocTenwmm cnocobom ycTaHOBKM 3amnycka no GPOHTY CUrHana ABAAETCA NPpUMeHeHne
byHKLUMM aBTOMacwTabuposaHusa. MpocTo HaxkmuTe KHonKy [Auto Scale] ABTomaciuTab.
Ocumnnnorpad NOMNbITAETCA BbINONHUTL 3aMycK N0 GPOHTY cUrHana. Cm. "Mcnonb3oBaHue
byHKUMKM aBTOMacluTabupoBaHua™ Ha cTpaHuue 40.

TexHonorua MegaZoom gna NPoOCTOro 3anycKa

C nomoLwbto BCTPOEHHOW TexHoNOrMM MegaZoom MOMKHO aBTOMATUUYECKM
MaclTabmpoBaTb CUrHabl, a 3aTeM OCTAaHOBMUTb PETUCTPALMIO CUTHANO0B
ocumanorpadpom. NMonyyeHHble 4aHHbIE MOXKHO YBENNYUTL M MPOCMOTPETH C MOMOLLbIO
py4eK peryiMpoBKM No BEPTUKANM U TOPU3OHTAAN. ITO NO3BONUT HANTU CTaBUNbHYIO
TOYKY 3anycka. Mpu Ucnonb3oBaHMM GYHKLMM aBTOMACLITaBUPOBaHMA Y4acTo
NoABAAETCA 3KPaH 3anycka.

3anycKk No $poHTYy 338 PPOHTOM

192

B pexume 3anycka no ¢ppoHTy 3a GPOHTOM 3aMycK BO3HUKAET, Koraa nossasetcs N-i
GPOHT cMrHana nocae NoAroToBMTEIbHOrO GPOHTA 1 oNpeaeseHHON 3a4ePKKN.

MOArOTOBUTENbHbIM GPOHT U GPOHT 3aMycKa MOMKHO 3a4aTh B BUAE MONOKUTENLHOTO 4
WAW OTPULLATENBHOTO Y. GPOHTa CUrHaNa B aHaNOrOBbIX MM LUGPOBbLIX KaHanax.
1 HaxkmuTe KHonRy [Trigger] Tpurrep.

2 HaxmuTe Nporpammuyto KHomnKy TpUrrep 8 MeHo 3amnycKa, a 3aTem C MNOMOLLbHO
pYy4YKM BBOAA BblbepnTe PPOHT 32 GPOHTOM.
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3 HaXmuTe NporpaMmHyto KHOMKY UCTOUHUKMK.

4 B MeHI0 CTOYHMKOB 3amycKa no GPoHTY 3a GPOHTOM BbINOSHUTE CheaytoLee.

a Haxmute nporpammHyto KHornKy MogrotoBka A v BpalllaiTe pyyKy BBOAA, YTOObI
BbIGpaTb KaHa/, B KOTOPOM [LO/IKEH BO3HMKATb NMOArOTOBUTENBHBIN GPOHT
CUrHana.

b HaxmuTe nporpammHyto KHOMKy OTKAOHeHue A, 4ToObl BbIGpaTh GPOHT
(NONOMKUTENBHbIN AN OTPULATENbHbIN) MOArOTOBUTENBHOMO CUTHaNa A.

¢ HaxmuTe nporpammHyto KHonky Tpurrep B 1 BpaluaiiTe pyyky BBoaa, YToObI
BbIOPATb KaHasl, B KOTOPOM A0/IKEH BO3HMKATb 3aMyCKatoLmit GpOHT curHana.

d Haxmute nporpammHyto KHonky OTKNOHeHUe B 1 BpallaliTe pyyky BBOAa, HTOObI
BbI6PaTh GPOHT (NONOKMTENBHbIN MW OTPULLATENBHbIN) CUrHANa 3amnycka B,
KOTOPBbIV A0/KEH 3amycKaTb ocumanorpad.
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BpalleHnem pyykmn peryinmpoBKM YPOBHS 3anycka HaCcTpoMTe YpOBEHb 3anycKa 4/1s
BbIBpaHHOro aHafI0roBOro KaHana. Haxkmute kHonky [Digital] Undpos. 1 Bbibepute
Moporu, uTobbI YKasaTb NOPOroBbIi ypoBEHb 415 LMOPOBLIX KaHaN0B. 3HaYeHue
YPOBHS 3anycKa 1AM 10rMYeckoro nopora MHAMLUMPYETCA B NPAaBOM BEPXHEM YTy
aKpaHa.

HaskmuTe KHoMKy "Hazaza/ssepx", 4ToObl BEPHYTHCA B MEHIO 3arMyCKa.

6 HaxxmuTe NporpammHyto KHOMKy 3agepsKKa, 3aTemM BpallaiTe pydky BBoAa, YTOObI
BBECTM 3HAYEHUWE BPEMEHU 3a4EPHKKN Mexay GPOHTOM NOATOTOBUTENBHOIO
curHana A v GpoHTOM curHana 3anycka B.

7 HaxkmuTe nporpammHyto KHomnKky N-Hblii GpOHT B, 3aTem BpalllaiiTe pyyKy BBOAA,
4yT0bbI BEIBPATL N-11 GPOHT CUrHaNa 3anycka B, No KOTopomy A0/KEeH MPON3BOAMNTLCA
3anyckK.

3ar|yc+< no ANNTeNbHOCTN MMMNYJ/1bCa

MpY NCNoNb30BaHUK 3aMycKa No AAUTENbHOCTU MMMYbCa (MMMY/IbCHOM Nomexe)
ocumanorpad byaeT 3anycKaTbCa MPU NONOKUTENbHOM UM OTPULLATENILHOM UMMY/bCE
YKa3aHHOM ANNTENbHOCTU. ECIM Hy)KeH 3anycK No yKazaHHOMY 3HaYeHWto TaliM-ayTa,
BOCMNO/b3yiTech Tpurrepom LWAbAoH B meHto 3anycka (cm. "3anyck no wabaoHy" Ha
CTpaHuue 197).

1 HaxkmuTte KHoMKy [Trigger] Tpurrep.

2 HaxXmuTe Nporpammuyto KHomKy TpUrrep 8 MeHIo 3amnyckKa, a 3aTem C NOMOLLbHO
PYy4YKM BBOAA BbibepuTe AAUTENbHOCTD MUMNY/bCA.
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WCTouHKE
1

3 HaxXmuTe nporpammHyto KHomMKy MCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOOLI
yKa3aTb MCTOYHMK KaHasa 3anycka.

BbIBpaHHbI KaHa 0TOBPA3UTCA B NPaBOM BEPXHEM YI/ly SKpaHa, PALOM C CUMBO/IOM
NONAPHOCTU.

NCTOYHMKOM MOXKET bbITb 11060 aHaN0roBbIN MM LMGPOBOM KaHa, AOCTYMHbIN Ha
Ballem ocumanorpade.
4 Y706bl HACTPOUTL YPOBEHb 3aMyCKa, BbINONHUTE CAeaytoLLMe AeNCTBUA.
Mpu BbIGOPE aHaNOrOBbIX KAHAN0B NOBEPHUTE PYUKY YPOBHA 3aMycka.
Mpw BblIBOpE UMPPOBLIX KaHaNoB HaskmuTe KHonky [Digital] Undpos. 1 3agalite
MOPOTOBbIA YPOBEHb C MOMOLLbIO NapameTpa Moporu.
3HayeHWe YPOBHSA 3aMyCcKa WK NOTMYECKOro Nopora MHANLMPYETCA B MPaBOM
BEPXHEM Iy IKpaHa.
5 HaxmuTe NporpammHyto KHOMKY NOAAPHOCTM MMMY/bCa, YTObbI BbIGPATHL
NONIOXKUTENBHYIO (ﬂ_) AW OTPULATENBHOMN (U) NONAPHOCTb AN UCKOMOM

ANTENBHOCTU UMMY/1bCa.

BbibpaHHaa NoAAPHOCTb MMMYbCa OTODPANKAETCA B NPAaBOM BEPXHEM YI/ly 3KpaHa.
MoNOKMTENbHBIN MMNY/LC Bbile TEKYLLErO YPOBHSA 3anycKa MAM Nopora, a
OTPULATENbHbIN — HUMKE TEKYLLEro YPOBHA 3amnycka UM nopora.
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196

Mpu BbIGOPE NONOKUTENBHOMO MMMY/IbCA 3aMyCK NPOM30MAET B MOMEHT Nepexoa
MMMYy/bca "BbICOKMIA-HU3KUIA", eCn ya0BNEeTBOPAETCA KBAaAMPUKALMOHHOE YCAOBKE.
Mpu BbIGOPE OTPMLLATENBHOIO MMMY/bCa 3aMyCK NPOM30MAET B MOMEHT Nepexoa

MMMyAbca "HU3KNN-BbICOKMIA", eCK ya0BNETBOPAETCA KBAaMPUKALMOHHOE YCAOBKE.

HaxkMmTe nporpammHyto KHoMKy "Knaccudukatop” (< > ><), 4Tobbl BbIGPATH
KnaccudukaTop BpemeHM.

C NnomolLblo NPOrpamMHOM KHOMKKM "Knaccndukatop" MOXKHO yCTaHOBUTL 3amycK
ocumnnorpada npu AAUTENBHOCTM MMNYAbCA, KOTOPAsA YA0BAETBOPAET CAE4YOWMM
YCNOBUAM.

MeHblie 3HaYeHUa BpeMeHu (<).

Hanpumep, 418 NONOKUTENBHOTO MMNYAbCA, ecan t<10 Hc.

|<—10 ns — |<—10 nS:’l/Trigger
i | s

Bosblie 3Ha4YeHna BpemeHu (>).

Hanpumep, 418 NONOKUTENBHOTO MMNYAbCA, ecan t>10 He.

10 ns - e—10 NS — /Trigger
| L

B npeaenax AvanasoHa 3HaYeHU BpemeHn (><).

Hanpumep, ona NONOKUTENBHOIO MMNybca, ecan t>10 He n t<15 He:

10 NS —| |f——15nNS —] f—12 ns_.|/Trigger

i L L] I

7 YCTaHOBMTE 3HAYEHMUA BPEMEHM KaaccndMKaTopa C NOMOLLLbIO MPOrPamMMHOM KHOMKM

(< Mamn >) 1 noBepHUTE PyUKy BBOAA, YTObbI 334aTb KAacCdUKaTOPbl ANUTENBHOCTH
MMMy/bCa.

KnaccuourKaTopbl MOXKHO 3a4aTb Caeaytoumm obpasom.

2 Hc =10 ¢ ana Knaccudukatopa > uam < (5 He — 10 ¢ ons moaenen ¢ noaocon
nponyckaHma 350 Ml 1 Huske).
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B

3anyckn 11

10 Hc — 10 ¢ ana knaccuoukaTopa ><, C MMHUMaNbHOM PasHULEN 5 HC mexKay
BEPXHEN U HMXKHEN HACTPOMKaMM.

¢ [lpu BbibOpe KnaccudukaTopa "MeHblie" (<) C MOMOLLbIO PYyYKM BBOAA MOXHO 33aTb
3anyck ocuuanorpada npyv UMNyabCe, AIMHA KOTOPOrO MEeHbLLE 3HAaYEHWA BPEMEHMU,
0TOB6pPaXKEHHOTo Ha MPOrPAaMMHON KHOMKE.

e [pu BbibOpe KnaccnodmrKatopa "B Npeaenax gnanasoHa" (><) ¢ NOMOLLBIO PyYKM
BBOZA MOYKHO YCTaHOBUTb 3HAaYEHWE BEPXHErO Npeaena NPoMexKyTKa.

¢ [lpu BbibOpe KnaccudmrKkatopa "bosnblie" (>) C NOMOLLBIO PYYKM BBOAA MOMKHO 3a4aTb
3anyck ocuuanorpada npy UMNyabee, AMHa KOToporo 6osblie 3HaYeHNA BpemeHwu,
0TOb6pPaXKEHHOTo Ha MPOrPAaMMHON KHOMKE.

e [lpu BblbOpe KNaccudmrKaTopa "B Npeaenax gnanasoHa" (><) C NOMOLLIO PYYKM
BBOZA MOMHO YCTaHOBMUTb 3HAYEHME HUKHETO Npeaena npomesKyTKa.

3anyck no wabnoHy

3anyck no wabnoHy onpeaenseT yc/0BMe 3anycKa, BbINOHANR MOUCK YKAa3aHHOMO
WwabnoHa. ITOT WabnoH NpeacTasBnaeT cobon KOMBUHALMIO KAHANOB C IOTUYECKUM
onepaHAom M. Kaxablii KaHan MOXeT nmeTb 3HaveHue O (H13Koe), 1 (BbicOKOe) unu
"6e3pasznumuHoe coctoaHue" (X). aa KaHana, BKAYEHHOrO B WabioH, MOXKHO yKas3aTb
nepeaHnin Uam 3aHui GpPoHT.

1 HaxkmuTe KHoMKy [Trigger] Tpurrep.

2 HaxKmuTe nporpammHyto KHomnky Tpurrep B MeHto 3amnycka, 3aTeM NOBEPHUTE PYyYKyY
BBOZA, YTOObI BbIOpaTh LLa6noH.

3 HaxmuTe nporpammHyto KHoMKy KnaccupuKkatop 1 nosepHuTe pyyky BBOAA, YTOObI
BbIOPATb 3HaUYeHWe ANA AIMTeNbHOCTM WabnoHa.

BBepeH — ec/iv Wab/ioH BBEAEH.
< (MeHblLIe) — ecv Bpema Hannumna wabaoHa MeHblle HEKOEro 3HaYeHuUs.

> (bonblue) — ecan Bpemsa Haanuma wabsoHa 6osblie 3HaYeHMa BpeMeHu. 3anyck
BbINOHAETCA NPW BbIXoAe M3 WabaoHa (He NpK NPEeBbIWEHUN 3HAYEHUA BPEMEHM
NPOrPamMHON KHOMKM >).
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198

Tailm-ayT — ecv Bpems Haanums wabnoHa bonblie 3Ha4YeHUA BpemeHu. B sTom
C/lydae 3anycK BbINOAHAETCA NPU NPEBbIWEHMM 3HaYEHNA BPEMEHMN NPOTrPaMMHONM
KHOMKM > (He Npu Bbixode 13 WabnoHa).

>< (B npeaenax p,uanasol-la) — €C/In BpeMA Hann4na wabnoHa HaxoanTcAa B
PaMKax HeEKOero aAnanasoHa 3HaAYeHUN.

<> (3a npegenamm gnanasoHa) — ec/im Bpemsa HaMumua WabnoHa HaxoaWUTCs BHE
PaMOK HEKOEro [IMarnasoHa 3HaueHni.

JnutenbHocTb WabnoHOB OLEHUBAETCS C MOMOLLbBIO Talmepa. 3anyck Talmepa
BbIMOMHAETCA Ha NocieiHEM GPOHTE, KOTOPbIN NO3BOAET BbINONHUTL YCA0BUE
wabnoHa (nornyeckmii onepara ). Kpome cnyvaes, Koraa BbibpaH Knaccudmkatop
Taiim-ayT, 3anycK BbINO/IHAETCA Ha NePBOM GPOHTE, KOTOPLIN AENAET yCA0BUE

wabnoHa HEBbLINOHUMbIM, MPU YCNI0BMU COBNOAEHNA KpUTEPUEB KNaccuduraTopa
BPEMEHMU.

[NA ycTaHOBKM 3HaYeHWit BpemeHM BbIBpaHHOro Knaccndukatopa Mcnoib3yoTea
MporpaMmmHble KHOMKK (< 1 >) 1 pyyKa BBOAA.

YT106bI YCTAHOBUTL LWABMOH aHa/I0roOBOro UM LUMGPOBOTO KaHala, HaXMuTe

nporpaMmmHyto KHOMKy AHan0roBbli 1A LiMpPoBOIA 1 C MOMOLLLbIO KAaBMaTypbl A5
ABOWMYHbIX 3HaYEHWI BBEAMTE Caeaytollee:

unHat
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0 3agaeT 418 BbIOpaHHOro KaHana 3HavyeHue WwabnoHa "Honb" (HM3Koe). Huskoe
COCTOAHME 03HAYaET, YTO YPOBEHb HAaMPAMXKEHMA KaHaia HUXKe YPOBHSA ero 3anycka
MM nopora.

1 3aaaeT a015 BbIOpPaHHOro KaHana 3HaveHme WwabnoHa 1 (Bbicokoe). Bbicokoe
COCTOSIHME 03HAYaeT, YTO YPOBEHb HaNPAXEHMWA KaHaNa Bbillle YPOBHSA ero 3anycka
WAM nopora.

X 3apaeT ana BbIbpaHHOro KaHana 3HaveHue wabnoHa "bespasnnyHoe
cocToaHune". KaHan, ana Kotoporo 3agaHo "bespasnnyHoe coctonHme",
MIFHOPMPYEeTCA M Kak YacTb WabnoHa He ucnonbayetca. OAHaKo ecan BCem
KaHanam B WabnoHe NpMCcBOEHO 3HaveHne "be3pasnnyHoe coctoaHme", To 3anyck
ocumnnorpada He 6yaeT BbINOSHEH.

MporpammHan kKHonka "Hapactatowmit dpoHT" (4) naun "Cnagatowmit dpoHt" (1)
NO3BO/IAET YCTaHOBUTH WabAOH 418 GPOHTa BbIBpaHHOrO KaHana. B wabnoHe
MOXHO YKa3aTb TONbKO OMH NepeaHnit nm 3aaHunii GpoHT. ECM 3HaYeHune
GpOoHTa 337aH0, TO 3aMnycK ocumManorpada NPOU3oNAET No AOCTUHKEHUN
yKa3aHHOro GpoHTa, ecu BbINOAHAETCA YCNoBME WabnoHa, YCTaHOBAEHHOrO A/1A
[pYrVX KaHasoB.

Ecan 3HauyeHmsa GpoHTa He yKasaHo, TO 3anyck ocumanorpada nponsonaer
cornacHo nocaegHemy GpOHTY, NPW KOTOPOM BbIMONHAIOTCSA YCA0BUA WabioHa.

YKasaHue ¢ppoHTa B wabnoHe

B wabnoHe MOXKHO YKa3aTb TONLKO OAMH Npeaen nepegHero uav 3agHero GpoHTa.
Ecnu yctaHoBneH npegen GpoHTa, a 3aTem B WabnoHe BbIBUpPaeTca Apyroi KaHan v Ans
Hero ycTaHaB/MBaeTCA MHOM Npeaen GPoHTa, TO 3HaYeHUe NpeablayLiei yCTaHOBKM
¢dpoHTa n3meHseTcsa Ha "be3pasnmMyHoe coctosHue".

TaK¥e MOMHO yKa3aTb WabnoHbl AN uMdpoBbIX KAHANO0B, UCNOAb3YA NPOrpaMMHbIe
KHoMKM WnHa 1 v WnHa 2 1 yKa3aBs LWecTHaauaTepMYHble 3HaYeHusa. Cm. "3anyck no
LwecTHaguaTepuyHoOMy WabaoOHHOMY 3Ha4YeHUIo WKHbI" Ha cTpaHumue 200.

BbibpaHHbIN WabnoH yKkasaH B cTpoke "Pattern =" HenocpeaCcTBEHHO Haj,
NPOrpaMMHbIMM KHOMKaMM.

5 YT106bI OTPEryAINpPOBaTh YPOBEHb aHAN0MOBOIO M LMGPOBOro KaHana, HaxkmuTe
[Analyze] AHanus > ®yHKumMm, BbibeprTe YPOBHM 3anyCKa 1 UCMO/b3yITe
NPOrpaMmHbIe KHOMKKU B MEHIO aHanu3a.

TaKsKe MOMKHO YCTaHOBMUTb MOPOroBblE YPOBHU A UMbPOBbIX KaHAN0B, HaXKas
KHonky [Digital] Liuppos. > Noporu.
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3aI'IyCI-( no wectHaauatTepmM4Homy LIJa6/'IOHHON\y 3HaA4YeHUMKO WNHDbI

MOXHO yKa3aTb 3HaYeHMe WKHbI, MO KOTOPOMY ByAeT OCyLEeCTBAATLCA 3anycK. Ans
3TOro CHavana onpeaenuTe WnHy. lononHUTENbHbIE CBEAEHUA CM. B pasgese
"OTobparkeHre LMPPOBbIX KAHAN0B KakK WWHbI" Ha cTpaHuue 158. 3anyck no 3HaYeHuto
WMHbI MOXHO OCYLLLECTBAATL HE3ABUCMMO OT TOrO, OTOBPaXKAETCA WIMHA UK HET.

YT06bI OCyLWEeCTBMTb 3aMyCK MO 3Ha4YeHUIO WKHbI, BbINO/IHUWTE Caeadyrouimne OencTens.

1 BbibepuTte TMN 3anycka no wabaoHy 1 KnaccudmkaTop, Kak onucaHo B "3anyck no
wabnoHy" Ha cTpaHuue 197.

2 HaxmuTe nporpammHyto KHonky LWuHa 1 nan LuHa 2 v BBeauTe 3HaYeHns
nonybaiTa (LecTHaauaTePUYHbIA CUMBO), MCNOMb3YA KNasuaTypy 41a
LeCTHAALATEPUYHBIX CUMBO/IOB B OTAE/bHOM IMa/IOTOBOM OKHE.

Ecan Ll,VIdea COCTOUT MmeHee YeM U3 YeTblpex 6uT, TO ee 3HayeHue 6YAET OrpaHM4YeHo
HanbONbLINM YMCNIOM, KOTOpOE MOXeT 6bITb npeacrtaBaeHo aSTMmM YnMciom 6uT.

Ecnu wectHagUuaTepmnyHOe YMCO WKHbI COAEPMMUT OAMH UAN HECKOIbKO BUTOB
6e3pasnmuHoro coctosiHmA (X) M 0AMH MAM HECKONbKO BUTOB co 3HadYeHnem "0" nan "1",
TO BMECTO Uudpbl byaeT oTobpaskaTbea 3Ha4oK "S".

CeeneHnn 06 oTobparkeHn LUMOPOBOM LMHbI, KOrAa BKAOYEH 3amnycK no wabioHy, cm.
B pasaene "OTobpakeHne 3HaYEHNM WKH NPU UCNOb30BaHUK 3aMycKa no
WwabnoHy" Ha cTpaHuue 160.

3anyck no ycnosuto N1

200

B perkmme 3anycka no ycnosuio MM nponssoamnTcs 3anyck npu 0bHapy»KeHWn o4HOoro
(MK HeCKONBKMX) 3a4aHHbIX GPOHTOB CUIHaNA B aHA/OTOBbIX MM LMDPOBLIX KaHaNax.

1 Haxkmute KHOMKy [Trigger] Tpurrep Ha nepeaHel NnaHenu B cekumm "Tpurrep".

2 HaxmMuTe nporpammHyto KHomnky Tpurrep B MeHto 3amnycka, a 3aTem € NOMOLLbH0
py4Kku BBOAa Bbibepute UJN.

3 HaxXmuTe NPorpammHyto KHOMKy OTKNIOHEHUeE 1 BbibepuTe NMONOKUTENbHbIN GPOHT,
oTpuLUaTeNbHbIM GPOHT, Nt060M GPOHT nam "bespasnmyHoe coctosiHme". Boibop
oTobpaskaeTca B NPaBOM BEPXHEM YI/ly SKpaHa.
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4 [1nA KaXX40ro aHasoroBoro Man LMGpPOBOro KaHana, KoTopbln TpebyeTca BKAYUTb B
3anyck no NN, Haxkmute nporpamMmHyto KHoMKy KaHan, utobbl BbIGpaTh KaHai.

Mpu HaxKaTUM NPOTrPaMMHON KHOMKKM KaHan (Mav BpalleHWM pyYKkM BBOAA)
BblbMpaemblit KaHan Bblaensetca B ctpoke "MW =" Haa nporpamMmMHbIMM KHOMKaMM U
B MPaBOM BEPXHEM YI/1y 3KpaHa PALOM C CUMBOIOM JIOTMYECKOro anemeHTta /.

BpalieHnem pyykn peryaMpoBKM ypoBHS 3anycka HacTpoiTe YypoBeHb 3anycKa s
BbIOPAHHOrO aHas0roBoro KaHana. Haxmute kHonky [Digital] Liudpos. 1 Bbibepute
Moporu, 4Tobbl YKa3aTb MOPOroBbIn YpoBEHb ANA LMOPOBbIX KAHANOB. 3HaYeHne
YPOBHSA 3aMycKa UM 10rMYeCcKoro nopora MHAMUMPYETCA B MPaBOM BEPXHEM Yy
aKpaHa.

5 [1nAa KaKaoro BbIBpaHHOro KaHana HaXMMUTe NporpammHyto KHOMKY OTKIOHeHUe 1
BbIGEpUTE HanpasieHne U3MeHeHNA GpoHTa: 4 (NonoKuTENbHBIN GPOHT), T

(oTpruaTenbHbI GPOHT), ! (ntobol GpoHT) nnm X (He umeeT 3Ha4YeHMa). Boibop
oTobpaskaeTca Had NPOrPaMMHbIMM KHOMKaMM.

I b7 200

Hroru

Ecnv BCe KaHanbl B pexxmnme 3anycka no UM yctaHoBuTb Ha X ("6e3pasnnyHoe
coctoaHKue"), To ocumnnorpad He ByaeT 3anycKaTbCA.

6 YT0Obl 334aTb BCE aHANOrOBbIE U UMPPOBbIE KaHa/bl A1A GPOHTA, BbIOPAHHOTO C
MOMOLLLbIO MPOTrPAaMMHOM KHOMKN OTKAOHEHUE, HAaXKMUTE NMPOrPaMMHYI0 KHOMKY
HactpouTb Bce GppPOHTDI.
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3anycK No BpemMeHu HapacTaHus/cnaaa

3anycK nNo BpemeHu HapacTaHusa/cnaza Mcnosb3yeTtcs 4/1a NoncKa nepexoda nepeaHero
MK 3aHero GPoHTa OT OAHOIO YPOBHSA K IPDYroMy 3a Nepuos BPemMeHu, KOTopbIi
6onblie U MeHbLUE 331aHHOTO 3HaYEeHMA,

Bbicokuin ypoBeHb

Hun3skui yposeHb

[OnutenbHocTb NepegHero poHTa [OnutenbHoCTb 3agHero dpoHTa

1 HaxmuTe kKHOMKy [Trigger] Tpurrep.

2 HaxXmuTe NporpaMmHyto KHOMKy TpuUrrep B MeHt0 3anycKa, a 3aTem C MOMOLLLbIO
PYy4KM BBOAA BbibepuTe Bpemsa HapacTaHua/cnapa.

HeTounmg
1

3 HaxmuTe NporpammHyto KHOMKY MCTOYHMK 1 NOBEPHUTE PYUKY BBOAA, YTOOLI
BbIOPaTb MCTOUHWMK BXOAHOTO KaHana.
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4 HaxmuTe nporpammHyto KHonky MepegHuit GpoHT nam 3agHuii GpPoHT ana
nepekKtoYeHna Mexay Tunamm GpoHToB.

5 HaxmuTe nporpammHyto KHOMKY BbIGOp YPOBHA, UTOObLI BbIGPaTh BbICOKUIA ypOBEHD,
a 3aTem C MNOMOLLbIO PYUKM YPOBHA 3aMycKa HAaCTPOMITE BbICOKMIA YPOBEHD.

6 HakmuTe NporpamMmHyto KHOMKY Bbl6op ypoBHA, 4ToObI BbibpaTh HU3KMIA ypoBEHD, a
3aTEM C MOMOLLbIO PYYKM YPOBHSA 3aMycKa HacTPONTe HU3KMUIA YPOBEHb.
[na nepekntoyeHns yposHei (Bbicokuin 1 HU3KMIM) MOXKHO TaK»Ke MCnoib30BaTb
PYYKY YPOBHA 3amyckKa.

7 Haxmute nporpammHyto kKHomnky Knaccudukarop 1A nepekaodeHma mexay
3HavyeHmamn "6onblie" n "meHblue".

8 HaxkmuTe nporpammHyto KHOMKy Bpems 1 noBepHUTE py4yKy BBOAA, 4TObbI BbIOPATH
BpeMS.

3anyckK no paamnovyactoTHom cBa3m bamxHero genctema (NFC)

3anyck no NFC (paano4acToTHas cBA3b BAMKHErO AEMCTBMA) MCMOb3yeTcA A1A 3axBaTa
CMIHa0B, MCMOAb3yeMbIX B TecTupoBaHum NFC.

Tun 3anycka no NFC akTuBMpyeTcsa No AMUEH3UN. T10 AaHHON NMUEH3UN
NpeaoCTaBAAETCA TaKKe COMyTCTBYtOLLee NporpaMmHoe obecnedeHune
aBTOMATU3MPOBAHHOIO TeCTUPOBaHUA ana K.
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Tabnuua 3 XapakTepucTuku 3anycka no NFC

CraHpapTtHaa  3anycTuTb No: B pexxume «MoarotoBKa 1 3anycK»:
MoaroToBUTL NO: 3anycTutb no:
NFC-A e SENS_REQ e SENS_REQ e SDD REQ vnu Taﬁm—ayTl
e ALL_REQ e ALL_REQ
e Jlio6oii BapunaHT (SENS_REQ | e Jlo6oli BapmnaHT (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 Jlioboii BapunaHT (SENB_REQ
(SENSB_REQ nnu unn ALLB_REQ)
ALLB_REQ)
e ATTRIB

e [logrotoBka u 3anyck

NFC-F? * SENSF_REQ * SENSF_REQ o ATR_REQ uu Taiim-aytt
o ATR_REQ

e Havano

e [loarotoBka M 3anyck

MpumeyaHuma:

1 I'IpM MCNONb30BaHNN BapUaHTa MoaroTtoBKa u 3anyck ocu,wmorpad) BbINO/IHAET NOArOoTOBKY NO HACTynaeHuto
oAaHOro cobbITHA U 3anycK — No HaCTynnaeHuto gpyroro cobbITUA UK No npowecTtsnn yKasaHHOro TaVIM-ayTa, ecnm
BTOpOE cobbITHe He HacTtynuno.

2 Mopgaepusaetca TexHonorna NFC-F (212 k6ut/c) u NFC-F (424 k6ut/c).

Koraa BbibpaH Tvn 3anycka no NFC, ¢ NOMOLLbIO NPOrPamMMHbIX KHOMOK MOXKHO BbI6paTh
MCTOYHMK, CTAHAAPT TEXHOOMMU CUTHAAM3aUMK, CODbITUE AN 3aMyCKa U Apyrue
napameTpbl:

1 HaxmuTe KHonky [Trigger] 3anyck.

2 HaxmuTe NporpammHyto KHOMKY 3anycK B MEHIO «3arycK», a 3aTeM NOBEPHUTE PyUKY
BBO/a, YTObbI BbIOpaTh PagnovacToTHas cBa3b 6aunkHero geiicteua (NFC).
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WCTouHKE
1

HaxmnTe nporpammHyto KHOmMKy MCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOOLI
BbIOPATb MCTOYHMK aHANOTOBOTO BXOAHOMO KaHana.

HaxkMuTe nporpammHyto KHomky CTaHAapT, 4Tobbl BbIGpaTh TEXHOAOMMIO
CUFHaNM3aLUMK, UCNONb3YEMYIO BXOAHBIM CUTHANOM.

5 YcTaHOBMTE ypOBEHb 3aMyCKa /19 3aXBaTa NepexoaoB B ornbatoLlein moaynaumm.

Nnn npnbnmsumtensHo npu 50 % rnybuHbl moaynaumm. TexHonorma NFC-A
ncnonbsyet 100 % moaynaLmio, NOSTOMY YPOBEHb 3aMyCcKa MOXKHO YCTaHOBUTH B
LLIMPOKOM AMana3oHe 3HavyeHu. TexHonormm NFC-B, NFC-F212 1 NFC-F424
ncnonbsytoT 10 % MoaynsLmMIo, MOSTOMY YPOBEHb 3aMnycKka Heobxo4MMO YCTaHOBUTb
npnban3nTenbHO Ha 95 % OT aMNANUTYAbI HEMOAY/IMPYEMOTO HECYLL,ETro CUrHaNa.
O6bl4HO daKTMYecKas rMybuHa moaynsaumm coctasnset 6onee 10 %, nosTomy 3anyck
MOHO YCTaHOBMWTb Ha COOTBETCTBYOLLEM YPOBHE.

Ha npvBefeHHOM fanee pUCYHKe NOKa3aHo, Kak He0bX0AMMO HAaCTPOUTb YPOBEHb
3anycka. Mapkep Y2 yCTaHaBAMBAETCA B KAYeCTBe aMm/IUTY/Abl HEMOZYIMPYEMOTO
Hecyuwero curHana unm 123,3 mB. Mapkep Y1 ycTaHaBAMBaETCA B Ka4yecTse
MaKCMMa/IbHOTO 3HaYeHUs MOAYMPYEMOW aMnAnTyabl uam 97,8 mB. (YutuTe, 4to
baKkTMueckasa rmybuHa moaynaumm coctaBaseT npnbansutenbHo 20 %.) CpeaHss
ToYKa moaynaumm coctasut (123,3 mB + 97,8 mB) / 2,0 = 110,6 mB. 3anyck
yCTaHaB/NMBaeTCA Ha ypoBeHb 108 MB, HEMHOIO HUMXKe CPefHEro YPOBHA MOAYNALMM
ONA yyYeTa ructepesmca 3anycka.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 205



11 3anycku

Stop WFC 2

6 HaxmwuTe nporpammHyto KHOMKy CobbiTUe 3anycKa 1 NoBepHMTE PyUKy BBOAA, YTODbI
BbIOPATL yCA0BME 3anycKa. HekoTopble CObbITUSA, KOTOPbIE MOXKHO BbIOpaTh,
onpeaeneHsl B CTaHAAPTaX, BO3MOXKHbI TaKKe caeaytolie BapnaHTbl CODbITUIA:

Jio60oi BapuaHT — npu BbIbOpe TexHONOTUN curHanm3aumm NFC-A 3To 3HayeHue
NMO3BOJISET BbIMNOAHATL 3aMnyck no cobbitnto SENS_REQ nnum ALL_REQ. Mpw BbiBOpE
TexHonormmn curHanmsaumm NFC-B 310 3Ha4yeHWe No3BOJIAET BbINOMHATL 3aMyCK Mo
cobbiTnio SENSB_REQ nan ALLB_REQ.

Hauano — npu sbibope TexHonorui curHanmsaumm NFC-F aT0 3HayeHue no3sonaeT
yKa3aTb NpeaBapuTebHY0 NOCAeA0BaTe/IbHOCTb, KOTOPAsA 3aMyCcKaeT Kaap
OAHHbIX.

MoaroToBKa U 3aNycK — 3TOT BapMaHT NO3BO/IAET BbINOAHWUTL NOATOTOBKY
ocumanorpada no HacTynAEHUIo 0aHOTo cobbITUA U 3aMyCK — MO HACTYMNAEHUIO
OPYroro cobbITMA UM MO NPOLIECTBMM YKa3aHHOTO Taim-ayTa, ecau BTopoe
CobbITME HEe HaCTyNuO.

7 TMpwu Bbibope cTaHaapToB NFC-F gocTynHa nporpammHas KHomnka U3meHutb
NONAPHOCTb, KOTOPasA NO3BONAET 3aMyCcKaTb ocLMANorpad Npm curHanax c obpaTHoM
NONAPHOCTBIO. ECAN 3TOT peMmM HeakTueeH, ocuunnorpad 3anyckaeTtca npu
CUTHanax c NPAMOM NOAAPHOCTbLIO.
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8 Koraa BbibpaH BapunaHT MoaroToBKa U 3anycK:
a HaxXmuTte nporpammHyto KHonky CobbiTMe NOArOTOBKM, HTOOLI BbIGPATh COOLITHE,
No KOTOPOMY HEOBXOAMMO BbINONHWUTL MOATOTOBKY.

Koraa BbIMOMHAETCA NOATOTOBKA K yKa3zaHHOMY cobbiTuto, pasbem TRIG OUTBNC
nepexoAmuT B COCTOAHME BbICOKOTO NoTeHUmana. Ocumnnorpad HaxoamTca B
peXMMe OXMAAHWNA L0 OOHAPYKEHWA BTOPOrO COBLITUA UM NOKA He ncTeveT
YKa3aHHbIl Nepuos BpeEMEHM, 3aTEM BbIMOAHAET 3aMyCK.

Ona TexHonornm NFC-A sTopbiMm cobbiTnem asnsetca SDD_REQ.

Ons texHonornn NFC-B BTopbiMm cobbiTvem asasietca ATTRIB.

Ona TexHonormm NFC-F BTopbiM cobbiTvem ssnsetca ATR_REQ.
Mocne 3anycka ocunanorpada nnuHua TRIG OUTBNC nepexoamT B COCTOAHME
HW3KOro NoTeHuMana.

b HaxmuTe nporpammuyto KHomnKy Talm-ayT 1 NOBEPHUTE PyUKy BBOAA (MM CHOBA
Ha)KMUTE NPOrPaMMHYI0 KHOMKY M UCNONb3YITE ANANOroBble OKHA C
OYKBEHHO-LMGPOBOW KNaBMaTypoit), 4ToObl yKa3aTb 3HaYeHne Taiim-ayTa.

3anyck no N-Homy GpoHTY cepum

ITOT TMN 3anycKka ocyllectsaseTcs no N-Homy GPOHTY Cepum, KOTOPbIM CO3AAETCA NO
NcTe4YeHnn BpemeHmn 6e3nencTems.

l<— IdleTime —>1  Triggery

S JEREAS

[NA HAaCTPOWKM 3TOro 3amnycka HeobXoAMMO BbIBpaTb UCTOUYHMK, OTKNOHEHWE GPOHT],
Bpemsa 6e3aencTBna n Homep GpoHTa.

1 HaxkmuTe KHoOMKy [Trigger] Tpurrep.

2 HaxmuTe Nporpammuyto KHomnKy TpUrrep 8 MeHo 3amnycKa, a 3aTem C MNOMOLLbHO
py4YKku BBOAa BblibepuTe N-HblA GPOHT cepum.
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ApTo N%E 1

Kroru

Tun MeTouHmE Mepenan
M-HBI tp 1

3 HaxXmuTe nporpammHyto KHomMKy MCTOUHUK 1 NOBEPHMTE PydKYy BBOAA, YTOOLI
BbIOPATb MCTOYHMK BXOAHOTO KaHana.

4 HaxmuTe NpoOrpamMHyto KHOMKy OTKNIOHEeHUe, 4TOObI YKa3aTb OTKAOHEHWE GPOHTa.

HaxmunTe nporpaMmHyto KHoMKy besaencTBue 1 NoBepHUTE PyyKy BBOAA, YTOObI
3a4aTb Bpema 6e3aencrams.

6 HaXmuTe NporpammHyto KHOMKy @POHT, @ 3aTeM C MOMOLLbIO PYYKM BBOAA YKaKMUTE
HoMep GPOHTa, MO KOTOPOMY AO/IKEH OCYLLECTBAATLCA 3aMyCK.

3anycK No KOPOTKOMY MakeTy

3anycK no KOPOTKOMY NaKeTy UCMNO/b3yeTCA A4 MOUCKA MMMY/IbCOB, KOTOPbIE
nepecekakoT 04HO NOporosoe 3Ha4eHMe, HO He NepecekatoT gpyroe.
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Bbicokun ypoBeHb

Hwuskuin ypoBeHb

MonoxutensHbIN KOPOTKUA UMMYNbC  OTpuuaTenbHbIN KOPOTKUIA MMNYTbC

e [10NI0XKUTE/bHbIM KOPOTKUI MMMY/IbC NMEPecekaeT HUKHUIM MOPOr, HO He NnepeceKaeT
BEPXHUI.

e OTpuLaTeNbHbIM KOPOTKUI MMMNY/bC NepeceKkaeT BEPXHUI NOPOT, HO He nepeceKkaeT
HUKHUIA.

YT06bI OCYLLECTBUTL 3aMYCK MO KOPOTKOMY MaKeTY, BbINMOAHWUTE CAeaytolme AeNCTBUA.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxmuTe nporpaMmHyto KHOMKy Tpurrep B MeHto 3anycKa, a 3aTem C MOMOLLLbIO
pyyku BBOAA BbibepnTe KOPOTKMIA NaKerT.

ABTO

Mraru

3 HaxmuTe NporpammHyto KHOMKY MCTOYHMUK 1 NOBEPHUTE PYUKY BBOAA, YTOOI
BbIOPaTb MCTOUHWMK BXOAHOTO KaHana.
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MepekNtoyaTbCa MEXAy PasHbIMMU TUNaMM UMYIbCOB MOMKHO C MOMOLLbIO
NPOrpaMmMHbIX KHOMOK MoN0XUTENbHbIA KOPOTKUI MMnynbc, OTpULaTeNbHbIi
KOPOTKUIA umnynbc, 06a TMNA KOPOTKUX MMNYNbCOB.

HaxmunTe NporpammHyto KHoMKy Bbi6op ypoBHS, YUTOObI BbiGPaTh BbICOKMIA ypOBEHD,
a 3aTem C MOMOLLbIO PYUKM YPOBHA 3aMycKa HAaCTPOMITE BbICOKMIA YPOBEHD.

Ha)KMWTe NnporpaMmHyto KHOMKY Bbl6op YpOBHSA, 4TOObI BbibpaTh HU3KMIA ypoBeHb, a
3aTEM C MOMOLLbIO PYYKM YPOBHSA 3aMycKa HacTPONTe HU3KMUIA YPOBEHb.

[na nepekntoyeHns yposHe (Bbicokunin 1 HU3KMIM) MOXKHO TaK»Ke MCno/b30BaTb
PYYKY YPOBHA 3amyckKa.
HaxkmuTe nporpammHyto KHomKy Knaccupukatop 414 nepekntodeHmna mexay

3HauyeHusamm "6onbuie”, "meHbwe" n Her.

Taknm 06pa30OM MOKHO YKa3aTb, J0/KHA AN AUTENbHOCTb KOPOTKOTO MMMY/bCa
ObITb 60/1bLLIE MM MEHbLLIE KOHKPETHOTO 3Ha4YeHus.

Ecnv BbibpaH Knaccudukatop "6onblie" nam "meHblue”, HaxkMmute NporpammHyo
KHOMKY Bpemsa v nosepHUTE py4yKy BBOAA, YTODbI YKasaTb Bpems.

3anycK No HaCTPOMKE W yaepKaHNo

210

3anyck No HacTPOKKe N yAEePHKaHWIO MCNONb3YeTCA 414 NOUCKA HapyLIeHWIA HAaCTPONKK U1
yAEPHKaHUA.

V

|
|
|
|
| |
Bpems HacTporikn Bpems yaepxanus

|
[aHHble ><
|

TakTOBbIV CUrHan
(nepegHuin
pPOHT)

OAMH KaHan ocu,mnnorpad)a MCNONb3YyeTCA ANA NUSMEPEHNA TAKTOBOIo CUrHana, a ,u,pyroﬁ
— ONA U3MepeHnA CUrHana AaHHbIX.

YT06bl OCYLLECTBMTL 3aMYyCK MO HAaCTPOMKE 1 YAEPHKaHMIO, BbINOMHWUTE cieaytolime
NencTBns.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.
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2 HaxmuTe Nporpammuyto KHomnKy TpUrrep 8 MeHo 3amnyckKa, a 3aTem C MNOMOLLbHO
PY4YKM BBOAA BblbepuTe HacTpoiiKa u yaep:KaHue.

3 HaxXmwuTe nporpammHyto KHOMKY TaKTOBbIM CUrHaN 1 NOBEPHUTE PydKy BBOAA, YTObbI
BbIOPATb BXOAHOM KaHaN C TaKTOBbIM CUTHA/NOM.

4 3apaiiTe NOAXoAALLMIA YPOBEHb 3aMyCcKa A/18 TaKTOBOTO CUrHaAa C MOMOLLLbIO PYYKM
YPOBHS 3anycka.

5 HaxmuTe nporpammuyto KHormKy MepeaHuii GPOHT Unun 3agHUii GPoHT, YToOL
YKa3aTb MCMO/b3yeMblit GPOHT CUHXPOMMMYIbCA.

6 HaxmuTe NnporpammHyto KHOMKY JlaHHbIe 1 NOBEPHMTE PYYKY BBOAA, YTOObI BbIGPATbL
BXOHOM KaHa/ C CUrHaf oM AaHHbIX.

7 3apalite NOAXOAALLMI YPOBEHb 3aMyCcKa A/1A CUIHaNa AaHHbIX C MOMOLLBIO PYYKM
YPOBHS 3anycka.

8 HaxmuTe nporpammHyto KHOMKY < HacTpoiKa 1 noBepHMTe pydKy BBOAa, YTOObI
BbIOPATb BPpEeMS HaCTPOMKM.

TakT. cMrH
1

9 Ha)KMuTe NPOrpammHyto KHOMKY < YaepKaHue 1 NoBepHuTe PyyKy BBOAA, YTOOLI
BbIOPATb BPEMSA YAEPHKaHMA.
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3ar|yc+< no BnaeoCnrHasiam

3anycK No BUAEOCUIHANaM MOXHO MCNOMb30BaTb /1A PErUCTPALMN CNOXKHbIX
ocumnnorpamm 60/1bWNHCTBA CTaHAAPTHbIX aHA/I0TOBbLIX BUAEOCUTHAN0B. Cxema
3anycCKa onpeaendaeT BepTVIKaﬂbeIlZ n FOpVISOHTaJ'IbeIVI MHTEPBA/ CUITHaAa U
obecneuymBaet 3aMnyCK Ha OCHOBe Bbl6paHHbIX HaACTpPOEK 3anyckKa.

TexHonorna MegaZoom |V ocuunnorpacda obecneumBaeT ApKoe U HarnagHoe
oTobparkeHne ntobor YacTn BuaeocHrHana. AHanns BUAEOCUIHaA0B yNpoLLeTcs
6narogapa cnocobHoOCTM ocumnnorpada 3anyckaTbea no Atoboi BbibpaHHOM CTpoke
BMAEOCUTHANa.

Mpu npmeHeHUN NaccMBHOro NPobHMKa 10:1 Ba*KHO HACTPOUTbL NPABUJIbHYIO
KomneHcauuio. Ocumnnorpad YyBCTBUTENEH K 3STOMY TaK, YTO MOXKET He 3anycKaTbCcs,
€c/iv NPO6HMK HenpaBUAbHO CKOMNEHCUPOBAH, 0COHEHHO NPU UCNOb30BaHUN
NnporpeccuBHbIX GopmaToB.

1 HaxkmuTe KHONKY [Trigger] 3anyck.

2 HaXmuTe nporpaMmHyto KHOMKyY 3anyck B MeHto "3anyck”, a 3aTem ¢ NnomMoLLbto
py4KM BBOZA BblibepuTe Bugeo.

1 Monel

Hroru

HcTouHKE
1
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3anyckn 11

3 HaxmuTe NporpammHyto KHoMKy MCTOUHUK 1 BbibGepuTe B Ka4ecTBe MCTOUYHMKA
3anycka no BnaeocurHanam Ntoboi aHaaoroBbl KaHan.

BbIOGpaHHbIM UCTOYHMK 3aMycKa OTODparkaeTcsa B MpaBOM BEPXHEM Yy AMCTaen.
BpalueHne pyukn YpoBeHb 3anycKa He NPUBOAMT K MU3MEHEHMIO YPOBHSA 3aMycKa,
MOCKO/IbKY YPOBEHb 3aMycka aBTOMaTUUYECKM YCTaHaBIMBAETCSA B COOTBETCTBUM C
CUHXpOMMNYAbCOM. CBA3b 3aMyCKOB aBTOMaTUYECKM yCTaHaBNMBaeTCs B pexkum TB B
MeH!0 "Pex1m 1 cBA3b 3anycKos".

Cnepute 3a npaBuU/ibHbIM cor/iacoBaHnem

MHorume BUAEOCUTHANbI MPOUCXOAAT OT 75-OMHbIX UCTOYHUKOB. [nA obecneyeHuns
NpPaBUIbHOTO COIACOBAHMA C STUMM UCTOYHWKaMU cieayeT NPUCOeAMHUTDL Ha BXOZ,
ocumnnorpacda cornacoBaHHyo Harpysky 75 Om (Hanpumep, Keysight 11094B).

4 HaXmute NporpammHyto KHOMKY MNOASPHOCTN CUHXPOHMU3ALIMM 19 YCTAaHOBKM

NMOIOKUTE/TbHON (ﬂ_) AW OTpULLATENBHON (U) NONSPHOCTM CUHXPOHM3ALMN
3anycKka BUAEOCUTHaNa.

5 HaxkmuTe nporpammHyto kHonky Hactpoiiku.

6 B meHto "3anyck no BuaeocurHanam" HaxkMmUTe NPOrpaMmHyto KHonKy CtaHaapr,
4TOBbl YCTAHOBUTL CTAaHAAPT BUAEOCUTHANA.

Ocumunnorpad NoaaepKMBaeT 3anycK No CUrHanam NepedncieHHbIX Huxe
TENEBM3MOHHbIX CTaHAAPTOB M CTaHAAPTOB BUAEOCUIHA/IOB.

CraHpapT Tun CuHXpoumnynbC
NTSC YepeccTpouHbii [ByxypoBHeBbI
PAL YepeccTpouHbIi [ByxypoBHeBbIi
PAL-M YepeccTpouHbIi [ByxypoBHeBbIi1
SECAM YepeccTpouHbIn [ByxypoBHeBbIi1
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C NOMOLLbIO NNLIEH3UM Ha PACLUMPEHHDIM 3aMycK Mo BUAEOCUTHaNy ocumnnorpad
OOMNONHWUTENbHO NOAAEPHKMBAET CEAyIOLLMEe CTaHAAPTbI:

CraHgapTt Tun CuHXpoMmMnynbc
06wmn YepeccTpouHbliii/nporpeccus | [lByXypOBHEBbIN/TPEeXypoBH
HbI eBbl
EDTV 480p/60 MporpeccuBHbIf [1ByxypOBHEBbI
EDTV 567p/50 MporpeccuBHbIf [1ByxypOBHEBbI
HDTV 720p/50 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 720p/60 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/24 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/25 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/30 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/50 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080p/60 MporpeccuBHbIf TpexypoBHeBbIN
HDTV 1080i/50 YepeccTpouHblii TpexypoBHeBbIii
HDTV 1080i/60 YepeccTpouHblii TpexypoBHeBbIii

Mpu BbibOope O6WMIA 3aMYyCK MOXKET OCYLLLECTBAATLCA MO NMOb30BATENBCKUM
OBYXYPOBHEBbBIM Y TPEXYPOBHEBbLIM CTaHAAPTAM BUAEOCUMHXPOHM3AUMMU. CM.
"HacTpolika obwux 3anyckoB nNo BuaeocurHany" Ha ctpanuue 217.

Ha)mnTe nporpammHyto KHOMKy ABTOMaTUMYeCcKasa HaCTPOIMKa, YToObI

dBTOMATU4YECKMN HACTPOUTb ocu,vmnorpad) ana Bbl6paHHOI'O MCTOYHWKa (MCTO"IHMK) n

cTaHaapTa (CraHgapT):

Maclutab KaHana-UCTOYHMKa NO BEPTUKAAW yCTaHaBAMBaeTca Ha 140 mB/aen.

CmelleHmne KaHana-MCTOYHMKa YCTaHaBAMBaeTca Ha 245 mB.

BKAtoYaeTcA KaHan-ncToYHMK.

YcTaHaBAMBaeTCA TUN 3anycka Buaeo.

[ns pexrma 3anycka no B1Ae0CHrHany ycTaHaBAMBaeTCa 3HadeHne Bee CTPOKK
(ooHaKo He n3meHseTcA, ecin ana napamerpa CTaHAAPT YCTaHOBAEHO 3HaYeHWe

O6wuit).
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Ona Tmna oTtobparkeHuns CeTKa ycTaHoBaeHO 3HadveHue IRE (ecan ana napameTtpa
CTaHAapT ycTaHOBAEHO 3HaYyeHne NTSC) nam mB (cm. "Bbibop Tvna macwtabHol
ceTkun" Ha cTpaHuue 176).

[na koadduumeHTa pa3BepTKM ycTaHaBAMBaeTCA 3HaYeHne 10 mkc/aen. ana
ctaHpapToB NTSC/PAL/SECAM wan 4 mrc/nen. ans ctaHgaptos EDTV nam HDTV
(He nsmeHsaeTca npu Bbibope cTaHaapTa O6wWMA).

3azepyKKa No ropnsoHTaNn YyCTaHaBAMBAETCA TaK, YToObl 3aMyCcK NPoOMCXoamna Ha
NnepBoOM AeNeHUN CaeBa MO ropM30HTaNM (He M3MeHAeTcA Npu Bbibope cTaHAapTa
O6wuin).

Kpome Toro, MmoxxHo HaxkaTb [Analyze] AHanus> ®yHKumu 1 BbI6paTs Buaeo ana
HbICTPOro 40CTYNa K aBTOMATUYECKOM HAaCcTPOMKe 3amnycKka No BUAEO W NapameTpam
oTObpaXKeHMs.

8 HaxXmuTte nporpammHyto KHOMKyY PeXXum, 4Tobbl BbIbpaTh YacTb BUAEOCUTHANA, MO
KOTOPOW 0/IEH MPOU3BOANTLCA 3aMyCK.
[oCTynHbI cneaytoume peskMmbl 3anycKka no BUAeoCUrHany.

MNone 1 v None 2 — 3anyck no nepeaHemy GPOHTY NEPBOro UMMY/bCa-BPE3KM
nona 1 nuam nons 2 (ToNbKO A48 YePEeCcCTPOUHbIX CTaHAaPTOB).

Bce nons- 3anyck no nepeaHemy GpoHTY NepPBOro MMMy/bca B BEPTMKAZIbHOM
MHTEepBane CUHXPOHMU3ALMM.

Bce CTPOKM — 3aMyCcK Mo BCEM rOPU30HTa/IbHBIM CUHXPOMMITY/IbCaM.

CTpOKa — 3aMyCK No CTPOKe C yKa3aHHbIM HOMepOoM (ToNbKo cTaHaapTbl EDTV u
HDTV).

Ctpoka: none 1 1 CTpoKa: none 2- 3anycKk No CTPOKe C yKazaHHbIM HOMEPOM B
none 1 unuv 8 none 2 (ToNbKO ANA YEPECCTPOYHbIX CTaHAAPTOB).

CTpoKa: AnbTepH- NooYepeHbIi 3aMyCK Mo CTPOKE C BbIGpaHHbIM HOMEPOM B
none 1 n none 2 (tonbko ctaHAaapTbl NTSC, PAL, PAL-M 1 SECAM).

9 pu BbIGOPE pPeXKMMa 3anycKa No CTPOKE C BbIGPaHHbIM HOMEPOM HaXMMUTe
nporpaMmmHyto KHonky Homep CTPOKM, 3aTeM NOBEPHUTE PyUKy BBOAA, YTOObI
BbIOPaTb HOMEP CTPOKM ANA 3anycKa.

B TabaunLe HMXKe NpuBeaeHbl aHHble MO HOMepaM CTPOK B KayKA0OM nose Ans
KayK[10ro cTaHAapTa BUAEOCUTHANA.
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CraHpapTt Mone 1 Mone 2 NMoouyepeaHocTb
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 cneaytolmx Tabnmuax ykazaHbl HOMepa CTPOK A/1A KaX40ro BUAeOCTaH4apTa
EDTV/HDTV (A0CTYNHO NpY HaAWYMM PacLUMPEeHHON NULEH3UM Ha 3aMyCK No

BMEOCUTHANY).
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  Creaytowme NpUMeEpPbI UANKOCTPUPYIOT PaboTy GYHKLMM 3anycKa no BuaeocurHany. B
3anycka no  3TWX NpMMepax MCNosb3lyeTca cTaHaapT BuaeocurHana NTSC.
BUAGOCUTHANY & "33nyck no onpeseneHHo CTpOKe BUAeoCUrHana" Ha cTpaHuue 218
e "3anyck no Bcem cMHXpoumnyibcam" Ha cTpaHuue 219
¢ "3anyck no onpeaeneHHOMy NoNyKazpy BUuAeocurHana" Ha cTpaHuue 220
e "3anyck no Bcem nosykaapam BugeocurHana" Ha ctpaHuue 221

e "3anyck No HeYETHbIM MU YETHbIM NofAM" Ha CTpaHuue 222
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HacTpoiika 0b6LLmMx 3aMyCcKOB MO BUAEOCUTHANY

3anyckn 11

Ecan BbIGpaHO 3HaYeHe OBLWMIA (4OCTYNHO NPU HAIMYUM PACUMPEHHOM TMUEH3UM Ha
3anyck no BuAeocurHany) ana napamerpa CTaHAAPT 3aMycKa no BUAEOCUTHANY, 3aMyCK
MOMKET OCYLLLECTBAATLCA MO NOAb30BATENLCKMM ABYXYPOBHEBbLIM U TPEXYPOBHEBbLIM
CTaHAapTam BUAEOCUHXPOHM3ALMN. MeHI0 3amycKa Nno BUAEOCUIHANY M3MEHAeTCA
cnefytowmm obpasom.

1 HaxmuTe NporpammHyto KHOMKy Bpemsa >, 3aTeM NoBepHUTE PyyKy BBOAA AR
YCTAHOBKM 3HAYEHUA BPEMEHMW, NPEBLILIAIOWLErO AAMHY MMMYbCa CUHXPOHMU3ALMH,

4yTObHBI ocu,mnnorpad) BbIMONHWUA CUHXPOHN3ALUWMIKO NO BEPTUKANN.

2 HakmuTe nporpammHyto KHonky Homep ¢ppoHTa, 3aTem NoOBEpPHUTE PYYKy BBOAA AA
Bblbopa N-HOro GpoHTa Noc/e CUMHXPOHMU3aLUMM MO BEPTUKANM A1 3aMyCKa.

3 [1nA BKAKOYEHMS MAKN OTKIIOYEHNA YNIPABAEHNA CUHXPOHMU3ALMEN NO TOPU3OHTANM

HaXKMUTE NepPBYH0 NPOrPamMMHYI0 KHOMKY FOPU3OHT. CHHXPOHU3ALMA.

[na sBnaeo c yepenoBaHMEM CUTHANOB BKAKOUMTE yNpaBieHue

FOPU3OHT. CUHXPOHMU3ALMA 1 BbINOAHWTE HACTPOMKY OPU3OHT. CMHXPOHMU3ALMUA
B COOTBETCTBMM CO BPEMEHEM CUHXPOHM3ALUMM M3MEPEHHOTO BUAEOCHUTHANA,
4TO6bI GYHKUMA HOMep PppOHTa BbINOAHANA TOSIbKO NOACYET CTPOK U He
BbINOAHANA ABOMHOMN NOACYET NPU BbIpaBHMBaAHUW. Kpome TOro, MOKHO
HacTpoUTb NapameTp 3agep:KKa Noas Tak, 4Tobbl 3anyck ocumnnorpada

BbIMONHANCA OAMNH Pa3 ANA KaXXJ0ro naketa.

AHaNOMMYHO A1A NPOrPECCUBHbIX BUAEOCUTHAN0B C TPEXCTYNeHYaToM
CUHXPOHM3aLMe BKAoUUTE ynpasneHne FOPU3OHT. CHHXPOHU3ALMA 1
BbINOMHUTE HAacTPOMKY FOPU3OHT. CUHXPOHU3ALMA B COOTBETCTBUWN CO BPEMEHEM
CUHXPOHM3ALIMM M3MEPEHHOTO BUAEOCUIHaNa, YTobbl dyHKLMA Homep ppoHTa
BbIMO/IHAMA TONBKO MOACYET CTPOK U HE BbIMOMHAMA ABOMHOMN NOACYET NpU

CMHXPOHM3aUNKM NO BEPTUKAIN.

ECc/M BKAKOYEHO YNpaBaeHne CUHXPOHMU3aLMEN N0 rOPU30HTaNM, HAXKMUTE BTOPYIO
MPOrpaMMHYIO KHOMKy FOPU3OHT. CMHXPOHM3ALMA, 3aTEM MOBEPHUTE PYUKY BBOAA
[ON151 YCTAHOBKM MUHUMA/IbHOTO BPEMEHW UMMY/IbCa CUHXPOHMU3ALMN MO FOPU30HTaAN

ANA NPU3HaHUA ero AEVICTBMTEHbeIM.
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218

3ar|yc+< no onpegeneHHoM CTPpOKe BMnAeOCH1IrHaia

[ns peanusaumn Buaeosanycka Heobxoammo, 4Tobbl aMNAMTYAa CUHXPOUMNYbCA
npesbiwana 1/2 geneHns ceTkm ¢ NtobbIM aHaN0roBbIM KaHa/IOM B KauecTBe MCTOYHMKA
3anycKa. YpoBeHb 3amnycka He M3MeHsAeTcA Npu BpaLleHMM pyyYKM 3anycka YpoBeHb,
MOCKO/IbKY OH YCTaHaB/IMBAETCA aBTOMATUYECKM Ha BEPLUMHbBI CUHXPOUMMY/IbCOB.

OLHVMM NPMMepPOM 3aMnycKka No onpeaeneHHoN CTPOKe BUAEOCUTHaNa ABNAETCA
HabtogeHMe TECTOBbIX CUTHANO0B BEPTMKaNbHbIX MHTepBanoBs (VITS), koTopble 06bIYHO
HaxoaATcA B cTpoke 18. Apyrm Npumepom ABAAIOTCA 3aMKHYTble TUTPbI, KOTOpble
00bIYHO HaxoaATCs B cTpoKe 21.

1 HaxkmuTte KHoOMKy [Trigger] Tpurrep.

2 HaxKmMuTe nporpammHyto KHomnky Tpurrep B MeHto 3amnycka, a 3aTem C NOMOLLbHO
py4KM BBOZa BblibepuTe Bugeo.

3 HakmuTe nporpammHyto KHonky HacTpoiiKK, 3aTem NporpaMmHyto KHOMKY
CTaHAapT, 4TobObI BbIOPATh NOAXOAALMI TENEBU3MOHHbIN cTaHaapT (NTSC B AgaHHOM
npumepe).

4 HaXMuUTe NPOrpaMMHYH0 KHOMKy PeXXum 1 BbibepuTe nosyKkaap CTPOKM, MO KOTOPOM
Bbl XOTWUTE 3anycKaTtb ocumanorpad. MoxHo BbibpaTb CTpoKa:none 1, Crpoka:none 2
nnu CTpoKa:usmeHeHue.

5 HaxkmuTe nporpammHyto kHonky Homep cTpoku 1 BbiGepuTe HOMEpP CTPOKM,
KOoTOpyto TpebyeTcs obcnenosats.

NooyepeaHbIA 3anycK

Ecnu Bbib6paH BapuaHT "CTpoKa:usameHeHune", To ocumnnorpad byaget nooyepegHo
3anycKaTbCA No BbIBpaHHOMY HOMEpPY CTPOKM B NoslyKagpe nons 1 v B nonyKagpe nons
2. 370 ABAsAeTcA 6bICTPbIM CNOCOb0OM CpaBHEHMA TecToBbIX curHanos (VITS) nonykaapos
nona 1 v nona 2 Mam NPoBepKn NPaBUIbHOCTU BCTAaBKM NOJIOBUHBI CTPOKU B KOHLLE
nonykagpa nona 1.
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Puc.29 [llpumep: 3anyck no cTtpoke 136

SaﬂyCK Mo BCEM CUHXPOMMITYJIbCAM

[ BbICTPOro HaXxoXKAEHUSA MAaKCUMabHbIX YPOBHEN BUAEOCUTHANA MOXKHO 3anycKaTb
ocumanorpad No Bcem CMHXpoMMNynbcam. ECv B KauecTBe pexxmnma 3anycka no
BMEOCUIHaNy BbIbpaH pexunm Bee cTpoku, ocumnnorpad byaert 3anyckaTbca no BCem
TOPU30HTaNIbHbIM CUHXPOMMMY/IbCAM.

1 HaxmuTe kKHOMKy [Trigger] Tpurrep.

2 HaxXmuTe NporpammHyto KHomKy Tpurrep B MeHIO 3amnycKa, a 3aTem C MOMOLLbHO
pYy4YKM BBOAA BblbepuTe Buaeo.

3 HaxkmuTe nporpammHyto KHonky HacTpoiikK, 3aTem NporpaMmmHyto KHOMKY
CraHAapT, 4To6bI BbIOPATL NOAXOAALLMNA TENEBU3MOHHbIN CTAaHAAPT.

4 HaxXMmuUTe NporpaMmHyto KHOMKy PexXum 1 Bbibepunte Bece cTpoKu.
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Puc. 30 3anyck no Bcem CTpoKam

3anyck no onpeaeneHHoOMy NoayKaapy BUAEOCUIHaNa

Ona obcnenoBaHMs KOMMOHEHTOB BMAEOCUIHAAA MOXKHO NPOM3BOAMUTL 3aMyCK
ocumanorpada ambo no nonykaapy nons 1, ambo no nonykaapy nona 2 (418 CTaHAAPTOB
C YepeccTpoUHOK passepTKoi). Koraa BbibpaH onpeaeneHHbii noaykaap, ocuunnorpad
3aMyCcKaeTca No NooKMTeNbHOMY GPOHTY NEPBOro NUMI00HPA3HOTO MMMNY/bCa B
NHTEpBa/ie KaapPOBOM (BEPTUKANbHOM) CUHXPOHU3AUMKN B ONpeaeneHHOM nonykagpe (1
nnm 2).

1 HaxmuTe kKHOMKy [Trigger] Tpurrep.

2 HaxXmuTe NporpammHyto KHomKy Tpurrep B MeHO 3amnycKa, a 3aTem C MOMOLLbIO
py4YKM BBOAA BblbepuTe Buaeo.

3 HaxkmuTe nporpammHyto KHonky HacTpoiikK, 3aTem NporpaMmmHyto KHOMKY
CraHAapT, 4To6bI BbIOPATh NOAXOAALLMNA TENEBU3MOHHbBIN CTAaHAAPT.

4 HaxXmuUTe NporpaMmHyto KHOMKy Pexkum 1 Bbibepute Mone 1 unn None 2.
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Wid 1 Monel

Hroru

Puc.31 3anycknononio 1

3anyc+< Mo BCEM MOJIYRaapam BnaeoCHnrHasia

[na 6bicTporo HabtoAEHUA NEPEXOA0B MEXKAY NOAYKAAPAMU UK ANA BbiABAEHNA
AMMAUTYAHbIX PA3INYNIA MEXKAY MONYKAAPaMMU MOXKHO MPUMEHATL PEKMM 3aMycKa Mo
BCEM MOYKaApaM.

1 HaxmuTe kKHOMKy [Trigger] Tpurrep.

2 HaxXmuTe NporpammHyto KHomKy Tpurrep B MeHIO 3aMnycKa, a 3aTem C NOMOLLbIO
py4YKM BBOAA BblbepuTe Buaeo.

3 HakmuTe nporpammHyto KHonky HacTpoiikK, 3aTem NporpaMmmHyto KHOMKY
CraHAapT, 4T06bI BbIOPATL NOAXOAALLMNA TENEBU3MOHHbBIN CTAaHAAPT.

4 HaxMmuTe NporpaMmHyto KHOMKy Pexkum n Bbibepute Bece nons.
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Puc. 32 3anyck no Bcem nonykagpam

Sal_lyCI-( MO HEYETHbIM NN HETHBIM MOJAM

[na npoBepkn ornbatolent BUAEOCUTHAN0B UAW ANA U3IMEPEHNA MAKCUMabHbIX
NCKaXKeHUM (AMCTOPCMM) MOMKHO 3aMyCKaTb OCLMAAOrPad NO HEYETHLIM UM YETHBIM
nonam. Korga sbibpaH BapumaHT "Mosie 1", ocumnnnorpad 3anyckaerca no UBETHbIM
nonam 1 nan 3. Koraa BbibpaH BapuaHT "Mone 2", ocumnnorpad 3anyckaercs no
LLBETHLIM NOAAM 2 1N 4.

1 HaxmuTe kKHOMKy [Trigger] Tpurrep.

2 HaxXmuTe NporpammHyto KHomKy Tpurrep B MeHto 3amnycKa, a 3aTem C MNOMOLLbHO
py4YKM BBOAA BblbepuTe Buaeo.

3 HaxkmuTe nporpammHyto KHonky HacTpoiikK, 3aTem NporpaMmmHyto KHOMKY
CraHAapT, 4T06bI BbIOPATL NOAXOAALLMNA TENEBU3MOHHbBIN CTAaHAAPT.

4 HaxXmuUTe NporpaMmHyto KHOMKy Pexkum 1 Bbibepute Mone 1 unn None 2.
CucTema 3anycKa ULLET NOMOMXKEHWE Havaa KagpoBOM CUHXPOHM3aLMK ANA
onpeaeneHuns nonsa. OQHaKo 3To onpeaeneHune Noas He y4nuTbiBaeT Gpasy OnopHOM

noaHecyuen. Koroa sBbibpaH BapuaHT "Mone 1", cuctema 3anycka byaeTt HaxoauTb
ntoboe nosne, rae KaapoBan CUHXPOHM3ALMA HaYMHAETCA Ha cTpoKe 4. B caydae
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BMaeocurHana B ctaHgapte NTSC ocumnnorpad 6yaeT 3anyckaTbca noovepeaHo no
LBETHOMY MO0 1 M LUBETHOMY MO0 3 (CM. CNeayIOWMIA PUCYHOK). DTy HAaCTPOMKY
MOHO MCMONb30BaTb 418 M3MepeHuMa ormbatoLLelt OoNopHOro NakeTa.

1 Mone

Kraru

Puc. 33 3anyck no useTtHomy noato 1 nooyepeaHoO C UBeTHbIM nosem 3

Ecan HyxeH 6onee NoapobHbIi aHaMs, TO MOKHO BbIGPaTh A1 3aMycKa TO/bKO OAHO
uBeTHoe noje. MoHO caenaTh 3TO C MOMOLLbIO MPOrPaMMHON KHOMKK 3agep’KKa nons
B MEHI0 3aMyCKa BMAeO. HaXmMmnTe NporpammHyto KHOMKy 3aAepKKa Noa 1 C MOMOLLbH0
PYYKM BBOAA PErynnmpyinTe 3a4ep Ky C NpUpaLleHnamm B NoA0BMHY NoA, NoKa
ocupmnnorpad He CTaHeT 3aMycKaTbCsA TO/IbKO NO OAHOM dase c1rHana LBETOBOro nakeTa.

BbICTpbIM CNOCOH CMHXPOHM3MPOBATLCA MO APYron dase COCTOUT B TOM, YTODbI
OTCOEeAMHWTL CUTHA/ Ha KOPOTKOE BPEMSA M CHOBa NMPUCOeAMHUTL ero. MoBTopsiTe 3Ty
npoueaypy, NoKa Ha aKpaHe He NOoABMTCA Had/exallan dasa.

Mpu perynnpoBKe 3aepKn C MOMOLLIO MPOrPaMMHON KHOMKK 3aaeprKKa nonsa v
PYYKM BBOAA COOTBETCTBYIOLLEE BPEMSA BbIAEPHKKM MHAVLMPYETCA B MEHIO PEXMMA
3arycka 1 cBasu.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 223



11 3anycku

Tabnuua 4 Bpems 3a4epKKu 417 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. 34 [IpumeHeHue 3a4eprKKM NONA ONA CUHXPOHM3ALNM NO LBETHOMY NoAto 1 nnu

3 (pexkum "Mone 1")

MocnenoBaTeNbHbIN 3aMycK

C NOMOLLbIO INLEH3UIN Ha NOCNeA0BaTe/IbHOE AeKoAMpoBaHue (cMm. pasaen "Moaynn
nocnefoBaTeNbHOro AeKoAUPOBaHUA" Ha cTpaHuLe 167) MOXKHO akTMBMPOBATb TUMbI
nocaeaoBaTeNlbHbIX 3aMyCcKOB. [ HACTPOMKM 3TUX 3aMyCKOB CM.:

"3anyck no ARINC 429" Ha cTpaHumue 545

"3anyck no AaHHbIM nocnegosatenbHol wnHbl CAN/CAN FD" Ha cTpaHuue 444
"3anyck no CXPI" Ha cTpaHuue 465

"3anyck no FlexRay" Ha cTpaHuue 477

"3anyck no 12C" Ha cTpaHuue 486

"3anyck 12S" Ha cTpaHnue 509

"3anyck no LIN" Ha cTpaHuue 455

"3anyck no kogy «Manchester»" Ha cTpaHuue 521

"3anyck MIL-STD -1553" Ha cTpaHuue 537
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e "3anyck no NRZ" Ha cTpaHuue 529

e "3anyck no curHany SENT" Ha cTpaHumue 558
e "3anyck no SPI" Ha cTpaHuue 499

¢ "3anyck no UART/RS232" Ha cTpaHuLe 569
e "3anyck no USB 2.0" Ha cTpaHuue 579

e "3anyck no USB PD" Ha cTpaHuue 590

3anycK no 30Ham

(DVHKLLI/IH 3anyCKa No 30Ham npegocTtaBaAeT ogHy Ui ABeE NPAMOYTro/ibHble obnacty,
30Ha 1 1 30Ha 2, B KOTOPbIX CUFHAN AO/IXKEH NepeceKkaTbCA nmbo He nepecekaTbCA ANA
TOro, YTobHbI CO6paHHbIe AaHHble OTO6|Oa)'Kaﬂl/ICb M COXPaHANUCL B MaMATHU.

®yHKUMA 3aMycKa No 30Ham paboTaeT NoBepx annapaTHOro 3anycka ocuunnorpada,
KOTOPbIM onpeaenseT cobpaHHble AaHHbIe, CUTHa/bl KOTOPbIX OLLEHMBAIOTCA Ha NpeameT
nepece4yeHuns 30H.

Y7066l HACTPOUTb 3aMyCK MO 30HE, BbINMOAHWUTE CAeaylolme AENCTBUSA:

1 KocHMTeCb NPaBOro BEPXHEro yrna, YTOObI BKAOUYNTD PEXNUM PNUCOBaHNA
NPAMOYroZ1bHNKOB.

Auto

2 lposeauTe NajsbLEM No 3KPaHy (MK NepemecTuTe yKkasaTeb NoaKAYeHHOM
USB-mbiLim), 4Tobbl HapMcoBaTb NPAMOYTObHUK Ans 0603HaYeHns obnacTu,
KOTOPYIO [IOMIXKEH UM HE A0/IKEH NepeceKkaTb CUrHasl.

Y6epuTe naneu, ¢ 3KkpaHa (MAM OTNYCTUTE KHOMKY MbILLM).

4 B OTKpbIBLIEMCA KOHTEKCTHOM MEH!0 BblbepuTe NPsiMOYTroibHUK 30HbI 1 nam 3oHbl 2
N YKaXKWUTe, O/KEH IV CUTHAN NepeceKaThb 3Ty 30HY.

226 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



3anyckn 11

e 1: hust Int

e 1: Mu

3aropuTca KHomKa [Zone] 30Ha B KayecTBe yKasaHuA Ha To, YTo GYHKLMA 3amycka no
30HaMm BK/IlOYEHa.

5 B meHto "3anyck no 30Ham" HaXKMUTE NPOrPamMMHYH0 KHOMKY MCTOUHUK U BbibepuTe
MCTOYHMK BXOOHOTO aHaNoroBOro KaHasna, C KOTOPbIM CBA3aHbl 06€ 30Hbl.

30HaM NpMCBaMBatoTCA LBETA, COOTBETCTBYIOLLME Bbl6paHHbIM dHa/IOr0BbIM KaHa/1lam
BXOZHOIO CMTrHana. 30Hbl, KOTOPbIE CUrHAJ HE O/IXKEH NepecekaTb, 3aTEHEHbI U
OT/INYAKOTCA OT 30H, KOTOPbIE CUTHAT AO0/IXKEH NepecekaTb M KOTOPbIE MMEIOT
CMOWHYH 3a/INBKY.

NCTOYHMK 3anycKa MO 30Ham He obs3aTenbHO AO0NXKeH coBnaaatb C ICTOYHUKOM
annapaTHOro 3anyckKa.

6 MOXHO BOCNOMb30BATLCA NPOrPaMMHbIMKN KHOMKamu 30Ha 1 BKa v 3oHa 2 Bkn oA
BK/IIOYEHMA MW BbIKMHOYEHMA 30H, @ C MOMOLLbIO MPOrPaMMHbIX KHOMOK 30Ha 1 1
30Ha 2 MOXKHO NePEKNOYATLCA MeXAY ycnoBmammM "JonxkeH nepecekats" n "He
OOJIXKEeH nepeceKaTb".
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228

Mpu AeaKTMBMPOBaHMM 06enx 30H GYHKLMA 3amnycKa Nno 30Ham ByaeT oTK/4YeHa.
Koraa dyHKLMA 3amnycKa No 30Ham BKAOYEHa, 40/KHa ObITb akTMBHA XOTA Obl 0AHa
30Ha.

C NOMOLLbIO MPOrPamMMHON KHOMKK [Zone] 30Ha MOMKHO OTKOUYNTL UM MOBTOPHO
BK/IOYWTb 3aMyCK MO 30HAM.

Koraa Mcnosib3ytoTea fiBe HenmepeKpbIBatoWMeca 30HbI, UX YC10BUA 06beanHAoTCS,
4TOBbI CTaTb OKOHYATE/IbHBIM KBAaZIMOULMPYIOLLMM YCIOBUEM.

Ec/v ABe nepeceKatowmecs 30Hbl UMetoT 0bsA3aTeslbHOe YCN0BKE NepecedeHns, 415 30H
ucnonbayetca onepatop "UIN". Ecnu aBe nepecekatolmecs 30Hbl UMEIOT PasHble
ycnosma, 3o0Ha 1 noayyaeT NpuMopuTET, @ 30Ha 2 He UCMOoNb3yeTca. B AaHHOM caydae B
30He 2 ByaeT OTK/oYeHa 3aMBKa (T. €. HET WTPUXOBKM UAK CMIOWHOTO 3aN0JHEHUS),
410 0603HAYaeT, YTO 30HA HE UCMO/Mb3YeTCH.

Korga ABe nepekpbiBatoWmMeca 30Hbl UMEOT YCI0BME O TOM, YTO OHU HE AOJ/IKHbI
nepecekaTbCA, 3TM 30HbI O6'be,D,I/IHFHOTCF|.

®YHKUMA 3aMycKa NoO 30HaM HECOBMECTMMA C PEXMMAMM CTPOYHOI pa3BepTKu XY 1
"KayeHune", a Takxke c pekmmom cbopa aaHHbIx "YcpeaHeHue", nosTomy oHuM byayT
OTK/TIOYEHBI.

Cnepyet yunTtbiBaTtb, 4To curHan TRIG OUT nocTtynaeTt OT annapaTHOro 3anycka
ocumnnorpada. CurHan TRIG OUT ykasbiBaeT, Korga Npoucxo4uT 3anyck (cbop
[JaHHbIX), KOTOPbI OLEHMBAETCA Ha COBIoAEHUE YCI0BUSA NepeceyeHmns 30Hbl, a He
Korga cbop JaHHbIX COOTBETCTBYET XapaKTepUCTUKE 30HbI U BbIBOAUTCA Ha AUCNeN
ocuunnnorpada B Buge rpaduka.
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CurHanbi ¢
BbICOKMM
YPOBHEM LIyMa

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PyKOBOACTBO MO 3KCNAyaTaLmMm

Pexknm 3anycka/cBsa3b

Bbibop pexkuma 3anycka: "AsTo" naun "HopmanbHbiit" / 230
Bbibop cBs3u Tpurrepos / 232

BK/Il0YEHME 1 BbIK/IIOYEHME NoAaBAeHMA WyMa npu 3anycke / 233
BkntoueHue 1 BbikAoYeHWe BY-3arpaxkaenusa / 234

HacTpoiika 3agepskku 3anycka / 234

Bxog, BHewwHero 3anycka / 236

JocTyn K meHto "PexXnm 3anycka n cBasb"

o Hamure kHonky [Mode/Coupling] Pexxum/cBasb obnactu "3anyck” Ha MLEBOM

naHenn.

DUNETR WY MOE Dunetp B4

Ecnn ypoBeHb LWymMa M3MePAEMOro CUrHana BbICOK, TO ocu,mnnorpad) MOXHO HAaCTPOUTb
Ha nojas/ieHne WymMa B KaHa/ie 3aryCcka 1 Ha OTO6pa)KaEMOlZ ocumnnorpamme. CHavana

HEeobx0AMMO CTabUNU3MPOBaTb M30BPaXKEHME CUTHANA NYTEM yAANEHUA WYMa U3

KaHa/ia 3anycka. 3aTem cnesyeT COKPaTUTb YPOBEHD LLYMOB Ha OTO6pa>KaeMOM CurHane.

1 MoakntounTe K ocumanorpady MCTOYHMK CUrHANA 1 NOAYyUUTE CTabUIbHYIO

OCLIMNIOTPaMMY.

2 YaanuTe LWyMm U3 KaHana 3anycka nyTem BKAYeHUA GUNbTPa BbICOKMX YacToT

("BKntouyeHue 1 BbikAoYeHUe BY-3arparkaeHma" Ha cTpaHmue 234), dunbtpa HU3KKUX

yacToT ("Bbli6op cBA3M Tpurrepos" Ha cTpaHuue 232). CM. TakxKe pasaen
"BKNtOYEHME U BbIK/IIOYEHME NOAABEHMA WYyMa Npu 3anycke" Ha cTpaHuue 233.

3 [119 COKpalLeHUA YPOBHS WYMOB Ha OTOBPAKaeMOM CUrHane obpaTuTecs K pasgeny

nn

"Pexkum cbopa gaHHbix "YcpegHeHume"" Ha cTpaHuue 250.

KEYSIGHT

TECHNOLOGIES

229



12 Pesxum 3anycka/csasb

Bbibop perknma 3anycka: "Asto" nam "HopmanbHbIn"

np

230

3anyck,
e/ZiNyCKOBOW U
NOCTMNYCKOBOW
bydepbl

Korga ocu,mnnorpad) BK/IIOYEH, PEXMM 3aMyCKa onpeagenaeT nocneaoBaTe/ibHOCTb
rCI|(:_‘I\/‘ICTBI/IIZ NPn OTCYTCTBNM MYCKOBbIX CUTHA/10B.

B pexknme ABTO (KOTOPbIM YCTAaHOBAEH MO YMONYaHWIO), €CAM OTCYTCTBYIOT 3a4aHHble
YCNOBMA 3aMycKa, 3anyCK BbIMNONHAETCA NPUHYANTENbHO, NOC/AE YEro OCYLLECTBAAETCA
cbop AaHHbIX 1 cBeAeHUA 06 aKTUBHOCTM CUMrHaNa BbIBOAATCA Ha 3KpaH ocumanorpada.

B pexkmme HopmanbHbIii 3anyck 1 c6op AaHHbIX OCYLLECTBAAETCA TONbKO NPK
BbINOMHEHMM 3a4aHHbIX YCNOBUIA.

YT06bl BbIBPATL PEXKMM 3aMycKa, BbINOMHUTE CAeaytolme AeNCTBuA.
1 HasxkmuTe kHonky [Mode/Coupling] Pexxum/cBasb.

2 HaxKMuWTe NporpammHyto KHOMKY PeXXum B MeHI0 peXkiMma 3arnycKka 1 CBA3K, a 3aTem
Bblb6epunTe napameTp ABTO 111 HOpmanbHbIii.

BbibpaTb NapameTp MOXKHO, UCMO/b3yA CEHCOPHbIM 3KpaH. CM. "Bxog, B MeHto
3aMycKa, U3MeHeHMe pexknMma 3anycKka U OTKPbITUE AMA/IOrOBOrO OKHA 414
YCTaHOBKM YPOBHA 3anycka" Ha cTpaHuue 67.

nn

Cm. cneaytouwme onucaHusa "Korga Mcnonb3oBath pexkum 3anycka "Asto"" Ha
~nn

cTpaHuue 231 v "Korga ncnonb3oBaTtb pexkum 3anycka "HopmanbHbin"" Ha
CTpaHuue 231.

[na nepekntoveHns mexay pexmnmamm 3anycka ("Asto" n "HopmanbHbin") MOXKHO
TaKKe HacTpouTb KHomnKy [Quick Action] BbicTpoe geiictBue. Cm. "HacTpolika KHOMKK
"[Quick Action] BeicTpoe aeictene" Ha cTpaHuue 403.

Cpasy nocne BkAoYeHUsa ocumnnorpada (npm Haxkatum kHonku [Run] Myck nan [Single]
OAHOKpPaTHbIN 3aNyCK MM M3SMEHEHWM YCI0BUI 3anycKa) B NepByto oYepeab
3ano/HAETCA NPeAnycKoBoi bydep namaTu. 3aTem, NOCae 3anoAHeHWUs NPeanyCcKoBOro
bydepa, ocumnnorpad HauyHeT NOUCK TpUrrepa, 1 BbIBOPOUHbIe AaHHbIe NPOA0NKAT
nepenasaTbcs Yepes npeanyckoBon bybdep B pexume FIFO ("nepsbiii Ha BXxoae —
nepsbIi Ha Bbixoae").

Korna tpurrep 6yaneT HalaeH, B npeanyckosom bydepe byayT 3anmcaHbl coOObITHA,
npousoulesle HemnocpeACcTBEHHO nepes 3anyckom. 3aTem HauyHeT 3amnoaHATLCA
NoCTMNyCcKoBOM Bydep 1 Ha aKpaHe NoABATCA AaHHble NnamaTu ocuunnorpada. Ecam cbop
OaHHbIX Bbl1 3anyLLeH ¢ nomolbio KHonku [Run/Stop] Myck/cron, To npouecc
nosTopuTca. Ecam cbop AaHHbIX Bbla 3anyLLEH C NOMOLLbIO KHOMKK [Single]
OAHOKpPATHbI 3anycK, TO OH NPEKPATUTCA (M Bbl CMOXKETE YBENYUTb M MPOKPYTUTb
n3obpaskeHne curHana).

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



Pexum 3anycka/ceass 12

~n

B perkmmax 3anycka "AsTo" 1 "HopmanbHbIn" TPUTTEP MOMKET BbITb MPONYLLEH, ECAN
cobbITWE NPOM30LLI0 BO BPEeMA 3aMoHEHWA NpeanyckoBoro bydepa. Takoe BO3IMOXKHO,
Hanpumep, KOraa ¢ NOMOLLbIO PYYKM MacliTaba pa3BepTKM YCTAHOB/IEHA HU3KasA
HacTpoWiKa BpemeHu/aeneHus, Takas kak 500 mc/gen.

MHpuKaTop  MHAMKATOpP 3amycka B MPaBOM BEPXHEM YI/ly SKpaHa YKa3blBaET, BbIMOJHEH X 3aMyCK.

3anycka .
B pexkrme 3anycka ABTO MHAMKATOP MOXKET UMETb CAeAyoWnA BUA.

e ABTO?— yC/0BMe 3aMycKa He 0BHapyKeHo (Noc/ie 3anoHeHUA NPeanyCKoBOro
bydepa). B aToM caydae NpomCXoamT NPUHYAUTENbHBIN 3aMyCK 1 HaunHaeTcs cbop
OaHHbIX.

e ABTO — YC/IOBMe 3anycka 0bHapyeHo (Maun npeanyckoBon bydep 3anonHaeTca).

B pexknme 3anycka HOpmanbHbIi MHAMKATOP MOXKET UMETH CeayoWmiA BUA.

¢ 3anyweHo?— yc/oBMe 3anycKa He 0BHapyKeHO (Noc/ie 3aNoHEHUA NPEANYCKOBOTO
bydepa). B aTom cnyyae cbop AaHHbIX HE BbINOAHAETCA.

¢ 3anyuweHo— yc/noBMe 3amnycka obHapyKeHo (Man npeanyckoBoi bydep
3anonHAeTcA).

Koraa ocumnnorpad He paboTtaert, MHAMKATOP 3anycka umeet sua — Cton.

Korga Pexxnm 3anycka ABTO peKOMEHAYeTCA NCNONb30BaTb B CEAYIOWMX CNyYanX.

UCNOJIb30BATL o 1179 npOBEPKM CUIHANOB MOCTOAHHOTO TOKA MW CUTHA0B C HEW3BECTHLIMU
pexum sarycka YDPOBHAMM MU aKTUBHOCTBIO.
"ABTO"

e Ecnu ycnosua 3anycka CKNagpblBatoTcA AOCTaTOYHO YacTo, M NO3TOMY
NPUHYAMTENbHbIN 3amycK He TpebyeTcs.

Korga  Pexxum 3anycka HopmanbHbIil peKoMeHayeTca MCNO/b30BaThb B CAEAYIOWMX CAyYasX.
MCNoNb30BaTb
peXXMM 3anycka
"HopmasnbHbIi"

e Ecam Tpe6yeTCﬂ CO6paTb AaHHbIE TO/IbKO O KOHKPETHbIX cobbITUAX, 3a4aHHbIX C
NMOMOLLbIO HAaCTPOEK 3anycKa.

* 3anycK OCyLeCTBAAETCA Ha OCHOBE PeAKMX CUTHAN0B, UCXOAALLMX OT
nocaeaoBaTeNlbHON WkKHbI (Hanpumep, 12C, SPI, CAN, LIN n T. 4.), nan Ha ocHoBe
CUrHaNOoB, MOCTyNatoLWMX cepuamm. Pexkm 3anycka HopmanbHbINA No3BoaAeT
cTabunnsmpoBaTb oTOBpaXKeHne CUrHanoB, MOCKO/bKY NpeaoTBpallaeT
aBTOMaTMYeCKUIM 3anycK ocumnnorpada.

® 3anycKk 0AMHOYHOrO UMKAa cbopa AaHHbIX C MOMOLLI0 KHOMKK [Single]
OAHOKpaTHbI 3anycK.

YacTo Npu BbINOAHEHWW OAMHOYHOTO UMKAA cbopa AaHHbIX MPUXOAMUTCA 3amMyCcKaTb
HeKoTopble AEeNCTBUA Ha TECTMPYEMOM YCTPOICTBE. ECTeCTBEHHO, MPU 3TOM O4Y€eHb
He)enaTeIbHO, YTOObl MPOUCXOANA NPEKAEBPEMEHHbIN aBTO3aMyCcK ocumanorpada.
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Pe)uM 3anycKa/cBasb

CM. Takxe

MosTomy, Npesxae Yem 3anycTuTb AeNCTBUE B LLeNu, NOAOKAMTE, NOKa 0TobpasnTcs
MHAMKATOP 3anycka 3anyweHo? (370 CBMAETENbCTBYET O TOM, YTO NPeanyCKOBOWM
bydep 3anonHeH).

e "MpuHyanTensHbI 3anyck" Ha cTpaHuue 189
e "HacTpoiKa 3afepKKu 3anycka" Ha cTpaHuue 234

e "Pa3smelleHne TOYKM OTcUeTa BpeMeHU (cieBa, No LEeHTpPY, CNpaBa,
nonb3oBaTesibckoe)" Ha cTpaHuue 85

BbibOp CBA3M TPUITEPOB

232

1 HaxmuTe kKHonky [Mode/Coupling] Pexxum/cBasb.

2 HaXmute NporpaMMHyto KHoMKy CBA3b B MEHIO PEXMMA 3aMyCKa M CBA3M, a 3aTeM C
NOMOLLbIO PY4YKKM BBOAA BbI6epMTe O4WH N3 chegyroumnx BapnaHTOB.

DC — npn NCNOJIb30BaHNA TaKOM CBSA3M CUTHaA/bl MOCTOSHHOMO U nepemeHHoOro
TOKa MOTYT NOCTYyNaTb B KaHa/1 3anycCcKa.

AC — npw 1CNONb30BaHMM TaKO CBA3M B KaHa/le 3anycka pasmeltaerca GuasTp
BEPXHMX YacToT Ha 10 My, KOTOPbI yBUpaeT cMelleHne NOCTOAHHOM
COCTaBAAOLLEN HAaNPAXKEHWA U3 CUrHaa 3anycKa.

Bo BCcex Mozienax Ha BXoe BHELHero Tpurrepa pa3mellaeTca GUALTP BbICOKMUX
YacTtoT Ha 50 Iy,

Mcnonb3yitTe cBA3b NO NepemMeHHOMY TOKY A/ NoAyYeHus cTabuabHOTO 3anycKa
no GPOHTY, ecnin B curHane HabatogaeTca 60/blloe CMeLeHNEe NOCTOAHHOM
COCTaB/IAOLWEN.

HY (HM3KoYacToTHOE) 3arpaXKAeHue Npu MCNosb30BaHWM TaKoW CBS3M
nocnenoBaTe/IbHO C CUTHAIOM 3aMycKa ycTaHaBAMBAeTCA GUALTP BEPXHUX YaCTOT
Ha 50 KIu, ¢ rpaHWYHOM ToYKOM 3 Ab.
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0dB .

3 dB down point

DC 50 kHz

Hun3ko4vacToTHOE 3arpaxXgeHne yCTtpaHAEeT U3 CMIrHasa 3anyCKa HeXXenaTe/ibHble
HN3KOYaCTOTHbIE COCTaBAOLMNE (Hanpw\/\ep, 4aCTOTbl IMHNN I'Il/ITaHl/IH), KOTOpbIe
MOTYyT CO34aTb NMOMEXN HaaexXalleMy 3anycCky.

Vicnonb3yitte cBa3b HY 3arpaxkaeHue 41 nonyyeHus cTabuabHOTo 3anycka no
GPOHTY, eC/IM B CUrHaNe HAabAOAAIOTCA HU3KOYACTOTHbIE MOMEXM.
Bupeo — Takas CBA3b, Kak Npasusio, HeaKTMBHa, OJIHAaKO OHa Bbibupaerca

dBTOMaTU4YeCKKN, eC/1M B MEeHIO 3aMyCKa BK/IKOYeH 3anyCK no Bnaeo.

O6paTuTe BHMUMaHME Ha TO, YTO CBA3b TPUITEPOB HE 3aBUCUT OT CBA3M KaHasnoB (Cm.
"VKasaHue cBA3M KaHanoB" Ha cTpaHuLe 94).

BKkAtoueHne 1 BblIKNOYEeHWe No4aB/ieHNA LLyMa npu 3anycke

DyHKUMA NoAaBAeHNs Wyma A06aBNAET AONOAHWUTENbHbIN TMCTEPE3UC B CXEMY 3arycKa.
YBenunumnsas noaocy rmcrepesmnca, MOXHO CHU3UTb BEPOATHOCTb BO3HUKHOBEHMA LLIYMOB
npu 3anycke. OQHaKO NPU 3TOM TaKKe YMEHbLLIAETC YyBCTBUTENbHOCTb TPMUITEPOB, YTO

TpebyeT HEeCKObKO Bosiee MOLLHOIO CUrHana A4 3anycka ocumanorpada.

1 Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb.

2 Bk/toYeHMe 1 BbiKAOYEHWE 3TOM GYHKLMM OCYLECTBAAETCA C MOMOLLbIO
nporpammHol KHomnku NogaBneHune Wyma B MEHIO PeXKMMa 3amycKa 1 CBA3W.
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12 Pesxum 3anycka/csasb

BrkntodeHue v BbikAtoueHMe BY-3arpaxaeHma

Mpw Mcnonb3oBaHWKM BY-3arpaxkaeHma B KaHase 3anycka ycTaHaBAMBaeTca GUAbTP
HU3KKMX 4acToT Ha 50 Kl 4NA yCTpaHeHMA BbICOKOYACTOTHbIX COCTAaBAAOLLNX U3 CUTHANA
3anycka.

0dB :
—
-3 dB Pass |
Band |

DC 50 kHz

BY-3arpaxaeHue noaxoamT ANA YCTPaHEHMA M3 KaHana 3amyCKa BbICOKOYACTOTHbIX
nomex, Hanpumep OT PaAaMOCTaHLMK, BelatolWmx B Anana3oHax AM nam UM, nam ot
BbICOKOCKOPOCTHbIX CUCTEMHbIX TAKTOBbIX CUTHAN0B.

1 Hasxkmute kHonky [Mode/Coupling] Pexxum/cBasb.

2 BK/OYEHME U BbIKOYEHUE 3TOM QYHKLMM OCYLLECTBAAETCA C MOMOLLBIO
NporpaMmmMHol KHOMKK BY-3arpaxkaeHue B MeHI0 peXxrma 3anycka 1 cBsA3su.

HacTpolika 3a4ep»KKM 3anycKa

234

3afepiKKa 3anycKka UCNosb3yeTca A9 YCTaHOBKM BPEMEHM, B TEYEHME KOTOPOro
ocumnnorpad KAaeT nepes Nepexonom K Ceaytolemy LUMKIY B CXeme 3amnycKa.

Mcnonb3yitTe 3a4epKKy 414 3anycKka ocuuanorpada no nepnoamyeckmm CUrHanam,
€C/I MeXy NepuoJamm MMEeTCA HECKOIbKO GPOHTOB (MM UHbIX cobbITHIA). C
MOMOLLLbIO 331€PKKM TaKIKE MOXKHO HACTPOWTL 3aMycK Mo nepsomy GPOHTY NakeTa, ecau
M3BECTHO MMHMMA/IbHOE BPEMA MEXKIY NMaKeTamMu.

Hanpumep, 4tobbl 06UTLCA CTabMABHOIO 3aMycKa No NakeTy Nepuoamyeckmx
MMMY/NbCOB, MOKA3aHHOTO Jaee, yCTaHOBWUTE Bpema 3a4epKkn >200 Hc, Ho <600 Hc.
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Holdoff Oscilloscope triggers here
| 1y
200 ns 600 ns

YT06bI HACTPOUTb 3aAEPMKKY 3aMyCKa, BbIMOAHUTE CAeaytolmne AeNCTBUA.
1 HaxmuTe kHonky [Mode/Coupling] Pexkum/cBa3sb.
2 B meHto «Pexnm 3amnycKa 1 cBA3b» BbibepuTe 3apeprKKa.

3 B meHI0 «3a4epiKKa 3anycKka» HaxmuTe NporpammHyto KHonKy CaydaitHblii BbiGop,
YTOObI BKAOYMTL MM OTKIHOUUTD PEKMUM CYyYaiHOro BbiIBOpa 3a4EePKKM 3anycKa.

B pexxnme cnyyaliHoro Bbibopa 3aZepKu 3anycka ocumanorpad 3aHoBo
aKTUBMPYETCA NOCAE KaxAoro cbopa AaHHbIX, YTOObl CBECTU K MUHUMYMY MM BOBCE
YCTPaHUTb BEPOATHOCTL 3aMnycKka B Havasie naketa DDR. CiyyaliHbili BbIbOp BpemeHu
3a71ePXKKM NMOBbIWAET BEPOATHOCTb TOTO, YTO OCLMAIOrpad byaeT 3anycKkaThea B
pasHbIx dasax AaHHbIX MHOroda3HOro nakeTa (8 nepeaay AaHHbIX) ITOT PEKUM
M3MEHSET NOCNef0BaTeIbHOCTb B WabnoHe obmMeHa AaHHbIMM, MO KOTOPOMY
3anyckaetcs ocumnnorpad, u odeHb abbeKTUBEH NP UCMO/Ib30BAHUN
noBTopsAtoWMXCA WabaoHOB.

4 Ecau pexkum cayyaiiHoro Bblbopa 3a4eprKKM 3anycka He MCMOoNb3yeTcs, HaXkmuTe
NporpaMMmHyto KHOMKy 3aAepyKKa, YToObl BBECTM BpemMs 3a4ePKKM 3anyckKa.

Ecnu pexxum cnyydyaliHoro Bbibopa 3aZepKKM 3amnycka He UCMoNb3yeTcs, BBeanTe
MaKCMMaNbHOE U MUMHUMaNbHOE BPEMA 334ePKKM 3anycKa C MOMOLLLbIO
NPOrpaMMHbIX KHONOK MuH. 1 Makc..

PekomeHpaumn  MpaBuabHO 3aZl@HHOE BPEMS 334EPHKKM 0ObIY4HO HECKONIBKO MEHbLUE, Y4eM OAMH Nepunos,

Mo NPUMEHEHUIO  CUTHaNA. YYUTbIBANTE 3Ty pEKOMEHAALMIO NPK ONpeaeneHNM YHUKANbHOM TOYKM
334EePXKKM  3aMycKa 414 NePUOANYECKOro CUrHana.
3anycka .

N3meHeHMe HacTpOEeK BPEMEHHOM Pa3BEPTKM He BAUAET Ha BPEMA 3a4ePXKKM 3anycKa.
TexHonorua Keysight MegaZoom no3BoAsET yBENNYMBATb U NPOKPYYMBATb AaHHbIE A5
NMONCKA MOBTOPAIOLLMXCA CEFMEHTOB CMrHana. s 3TOro 4OCTaTOYHO HaXKaTb KHOMKY
[Stop] Cton. MposeanTe M3MEPEHUSA C MOMOLLLBIO KYPCOPOB, @ 3aTemM HacTpowiTe
3aLEPKKY.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 235



12 Pesxum 3anycka/csasb

BXO,EL BHELWHEro 3aryCKa

236

Bxog, BHELWHero 3anycka MOXHO MCNOb30BaTb Kak MCTOYHUK 1A HECKOMbKUX TUMOB
3anycka. Bxon BNC BHewHero 3anycka o6o3HauyeH Kak EXT TRIG IN.

A MaKcuMMmanbHOE HanpAXKeHWE Ha BXOAe BHELLHEro Tpurrepa ocuuanorpada
300 cpegHekBagpaTmyecknx B, 400 B (makKc.)

1 M Om Ha Bxoge: ons yCTOMUYUBBIX CUHYCOUAAbHBIX CUTHA/I0B CHU3bTE
HOMMHa/bHble 3HaYyeHus npu 20 ab/aekaaa sbiwe 100 K, 4O MUHUMAIbHOTO
ypoBHsA 5 B (makc.)

BxoaHOM nmneaaHc BHelHero 3anycka coctasaset 1 MOM. 370 no3sonseT
MCMNONb30BaTb ANA U3MEPEHNA 0bLLero HasHavyeHMA naccMeHble NPobHKKK. bonee
BbICOKMI MMNEeAaHC MUHUMK3MPYET addEKT Harpyskm ocumanorpada Ha TecTtupyemoe
YCTPOWMCTBO.

Hactpoiika eamnuunu, ana EXT TRIG IN 1 KoadduumeHTa 3aTyxaHus npobHMKa:

1 HaxkmuTte kHonky [Mode/Coupling] Pexxum/cBasb, HaxoasLlyoca B 061acTu
«3anycKk» Ha MLEBO NaHenw.

Dunetp BY

Menia "BHewHui Tpurrep”

EnuHHLEI

t
BoneTel

3 HaxmuTe NporpammHyto KHOMKY EAMHULI B MeHIO « BHELLIHWI 3anycK», 4TOObI
BbIGpPaTh eAMHULbI:

BonbTbl — 417 NPOOHMKa HaNPAXKEHWS.

Amnepbl — 419 TOKOBOrO NPOOHMKA.

B BbIOpaHHbIX eAMHMLAX ByayT 0TobpaxaTbCa PesynbTaTbl U3MEPEHMNIA,
YyBCTBMTENbHOCTb KaHasa M ypOBeHb 3amnycKa.
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4 HaxkmuTe NPOrpammHyto KHonky MPOBHUK 1 NoBEepHUTE PyUKy BBOAA, YTOObI yKa3aTb
KO3QOULMEHT 3aTyxaHMA NPOBHMKaA.

KoadppuumeHT 3aTyxaHMa MOXKHO 3a4aTb B AnanasoHe ot 0,001:1 go 10000:1 ¢
nocneaoBatenbHoCTbio 1-2-5.

MpaBUAbHOCTb U3MEPEHUI 3aBUCUT OT HaA/1eXKaLLEN HACTPONKM KoabduLmeHTa
3aTyxaHuA NpobHMKa.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

13 YnpasneHue cbopom AaHHbIX

Pabota, OCTaHOBKa M BbINOJHEHME OAMHOYHOIO LUMKAa cbopa AaHHbIX (yrpasneHue
pabotoi) / 239

Obuwue cBeaeHnn o guckpeTtunsaummn / 241

Bbibop pexuma c6opa aaHHbIx / 246

MapameTp oT6opa npob B peanbHOM BpemeHn / 254
C60p AaHHbIX B CErMEHTMPOBaHHY0 Nnamatb / 255
Pexkum auckpetusatopa / 258

B 31O rnase rosopmutca o cnocobax cbopa AaHHbIX U yNpasaeHUM ocumnnorpadom.

PaboTa, ocTaHOBKa M BbIMNONHEHME OAMHOYHOTO LMKAa cObopa AaHHbIX
(ynpaBneHune paboToit)

Ha anuesoi naHenun ocupnnorpada HaxoaAaTCA ABE KHOMKKW, OTBEYatoLLMe 33 3aMyCK U

OCTaHOBKY cucTembl cbopa aaHHbix: [Run/Stop] Myck/cron v [Single] OaHOKpaTHbIK

3anyck.

¢ Korga kHonka [Run/Stop] Myck/cTon cBeTUTCA 3e1€eHbIM CBETOM, OcUuanorpad
paboTaeT, To eCTb, NpY COBAOAEHMM YCAOBUIA 3aMyCcKa BbINOAHAETCS cOOp AaHHbIX.

[Onsa octaHoBKM cbopa AaHHbIX HaskmuTe kHonky [Run/Stop] Myck/cTon. Mpu
OCTaHOBKeE LKA cbopa AaHHbIX 0TOBpakaeTcs nocaeaHAs nonyyeHHas dopma
curHana.

¢ Korga kHonka [Run/Stop] Myck/cTon cBeTUTCA KPacHbiM CBETOM, CHOP AaHHbIX
OCTaHOB/EH.

KHonka "Cton" oTobparkaeTcsa B CTPOKE MEHIO B BEPXHEN YaCTM 3KpaHa.

YT06bl HaYaTb COOP AaHHbIX, HaXMMTE KHOMKY [Run/Stop] Myck/cron.

KEYSIGHT

TECHNOLOGIES
239



13  VYnpasneHue c6opom AaHHbIX

CpaBHeHMe
ANVIHbBI 3anucK
OaHHbIX NpU
OOHOKpPaTHOM
umMKne cbopa u Bo
Bpemsa paboThbl
ocumnnorpada

240

e [1n19 OAHOKPATHOrO 3amnycKa 1 oTobpaxkeHus pesynbTaTos oanHo4YHOro cbopa

OaHHbIX (HE3aBMCUMO OT TOro, paboTaeT ocuMaNorpad UM OCTAHOBAEH) HaXXMUTE
KHOMKy [Single] OgHOKpaTHbI 3anyckK.

KHonka ynpaBneHus paboToit [Single] OgHOKpaTHbIN 3anycK No3BonseT
NPOCMOTPETb OAHOKPaTHOE cobbITMA 6e3 nocieaytoLen NepeprucoBKM Gopmbl
curHana. Mcnonb3yinte KHomnky [Single] OaHOKpPaTHbIM 3anyck, koraa TpebyeTca
MaKCMMa/ibHbI 00beM NamATU A1 MPOKPYTKM M MacluTabmpoBaHums.

Mpu HaxkaTuM KHoMKK [Single] OgHOKpPaTHDIN 3aNycK 115 peXkima 3anycka byaeT
BPEMEHHO YCTaHOB/EHO 3HauyeHne "HopmanbHbiin" (4Tobbl ocumanorpad He
3amnycKanca aBTOMaTUYeCcKuM), cxema 3anycka byaeT noArotosneHa K pabote,
3aropuTcs NoAcBeTKa KHomKkuM [Single] OaHOKpaTHbIM 3anycK 1 ocupunnorpad byaet

O’KMJATb BbIMOMHEHWSA YCIOBMI 3aMycKa A/1A BbIBOAA CMTHAMa Ha 3KpaH.

Mpu 3anycke ocunnnorpada pesynsraTbl OAMHOYHOTO cOopa AaHHbIX BbIBOAATCA Ha
3KpaH, v ocumnnorpad octaHasnusaetcs (MHAMKaTop KHonku [Run/Stop] Myck/cTon
ropuT KpacHbIM). HaxkmmTe KHonMKy [Single] OaHOKpaTHDINM 3anycK elle pas Ans
oTobparkeHUA CnesytoLLero curHana.

Ecan ocumnnorpad He 3amnyckaeTcs, MOXKHO HaxkaTb KHonKy [Force Trigger]
MpuHYAUT. TpUrrep A1 3anycKa (Kakoro-Ambo AeNCTBMA) U BbINONHEHUA
OAMHOYHOTO UMKNa cbopa AaHHbIX.

OTOobpakeHWe pe3ynbTaToB HECKObKMX LIMKNO0B CHOpa AaHHbIX, UCNOAb30OBaHMNE
nocnecseyeHmsa. Cm. "YctaHoBKa M oTMeHa nocnecBeyeHns” Ha cTpanuue 175.

MaKcrMmanbHasa A7MHa 3anmncu AaHHbIX NpU OAMHOYHOM UMKAe cbopa AaHHbIX bonblue,
yem Bo Bpems paboTbl ocumanorpada (MM BO Bpemsa ero OCTaHOBKM).

OZAHOKpPaTHbIN 3aNycK — Npu O4HOKPATHOM UMKAe cbopa AaHHbIX 06bIYHO
MCNO/b3YyeTCA MaKCMMabHO BO3MOXKHbIM 06EM NamATH, — MO KpaliHel mepe B ABa
pa3a npesblWatoWwmii 0bbem NamaTH, UCNob3yemblit Npu cbope AaHHbIX,
BbINONHAEMOM BO Bpems paboTbl ocumanorpada, — Kpome TOro, B NamaTH
ocumnnorpada coxpaHseTcs He MeHee Yem B ABa pasa bonblue wabnoHos. Mpu
HM3KMX HACTPOWKax BpeMeHW/aeneHns YacToTa ANCKpeauTaLmm npu oaHOKPaTHOM
cbope AaHHbIX Bbille. ITO 0ObACHAETCA YBENMYEHNEM 0ObeMa AOCTYNHOW NaMATU.

Pa6ota — B0 Bpems paboTbl YCTPOMICTBA (B OTMYME OT OAMHOYHOIO UMKa cbopa )
namaTb AeauTca nononam. baarogaps atomy cuctema cbopa AaHHbIX MOXKET
noNy4aTb OAHY 3aNucCb BO Bpemsa 06paboTku npeablayLieit 3anucu, B pesyasrare
Yero CyLeCTBEHHO MOBbILWAETCA YMCN0 GOpM CUrHanos, obpabaTbiBaembix
ocumnnorpadom 3a oaHy cekyHay. Bo Bpems paboTbl ocumnnorpada bnarogaps
BbICOKOM CKOPOCTM 0BHOBNEHWSA CUrHANa 0becnedynBaeTcs onTMmasbHoe
oTobpakeHue BXOAHOTO CUrHana.
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YnpaBaeHue c60pom gaHHbix 13

[Ns nonyyYeHna aaHHbIX C MaKCMMaibHO BO3MOMHOM A/IMHOM 3aMMCKU HAMKMUTE KHOMKY
[Single] OaHOKpaTHbIM 3anycK.

JononHuTenbHble CBEAEHWA O HACTPOMKaX, OKa3blBalOWMX BAUAHME Ha AJMHY 3aMKCHK,
CM. B pa3aesne "YnpasneHue gaMHoi" Ha cTpaHuue 365.

Obuine ceegeHmns 0 AUCKPeTU3aLUmum

A NOHMMAHMA NPUHLMNOB AMCKPETMU3ALLUN ocu,vmnorpad)a N pexnmos c6opa AaHHbIX
NONE3HO MMETb NpeacTaB1eEHNE O TEOPUN ANCKPETU3aUNN, HA/TOXKEHNN CNEKTPOB,
LWMpPKUHE NoS1I0Cbl NPONyCKaHMA ocu,vmnorpad)a M 4acCToTe ANCKPETU3aLNN, O BPEMEHMN
HapacTaHuA, O H€O6XO,£I,I/IMOIZ WMpKMHE NoN0ChI NPOoNyCKkaHMA ocu,vmnorpacba n O TOM,
KaK 4acCToTa ANCKPETU3aunNn 3aBUCUT OT obbema NnamATu.

Teopua ancKpeTn3aumm

CornacHo Teopeme AMCKpeTM3aumm HalikBucTa, 419 04HO3HAYHOro BOCNpOoM3BeaeH A
6e3 HaNoXKeHWA CNEKTPOB OrPaHUYEHHOrO NOOCOM NPONYCKaHMA curHana (c
OrpaHU4EHHOM NONOCONM NPONYCKaHNA) C NpeAeNbHON YacToTol fy,axcPaBHOMEPHO

pacnpefeneHHan 4acToTa AMCKpeT3auum fg JOMKHa NPEeBbIWAaTh €ro YABORHHYIO
MaKCMMabHYO 4acToTy fyakc

fmarc = fs/2 = 4acToTa Haiiksucta (fy) = MakcMmanbHas YacToTa curHana

HanoxeHwne cnexkTpos

HanoeHune cneKkTpoB NPOVCXOAUT NPU HeMONHOW ANCKPeTU3aLmMm curHanos (fg <
2fpakc)- HanoxeHne cnekTpos — sTO MCKaKeHWe CUrHana, Bbi3blBaEMOe

HW3KOYaCTOTHbIMW COCTaBNAKWNMWN, TOXKHO BOCCO34aBaeMbIMN N3-3a HEAOCTATOYHOIO
KOIn4eCTBa KOHTPO/IbHbIX TOYEK.
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Puc. 35 HanoxeHwne cnekTpos

lMonoca NnponyckaHmA ocumnnorpad)a M 4aCTOTa ANCKPETN3aUNN

Kak npaBunio, nonoca nponyckaHus ocumanorpada onpeaensercs Kak caman HU3Kan
4yacToTa, NPW KOTOPOM CUHYCOMAA bHbIE BOIHbI BXOAHOIO CUTHaAa 3aTyxatoT Ha 3 ab
(-30% amnanTyaHaA NOrpewHocCTb).

CornacHo Teopumn AMCKpeTU3aLMm NpW TaKoM Nonoce NponyckaHua ocupanorpada
HeobxoAMMman YacToTa AMCKpeTn3aumnn coctasnaet fs = 2., o4 noonyckanma: OAHAKO
TEOPWs NMOAPA3YMEBAET, YTO HET KOMMOHEHTOB YacToThl Bbiwe fyakc (fronoca nponyckanus
B JaHHOM cnyyae), n TpebyeTca cucTema C MAeanbHOM amnanTYAHO-4aCTOTHOWM
XapaKTePUCTUKOMN.
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Puc.36 TeopeTnyeckaa amnanTYAHO-YACTOTHAA XapaKTepUCTUKA

OAHaKO YacToTa HEKOTOPbIX COCTABAAIOWMX LLMPOBBLIX CUTHANOB Bbille OCHOBHOM
YacToTbl (MPAMOYTO/IbHbBIE BO/IHbI COCTOAT M3 CUHYCOMAANbHbIX BOIH OCHOBHOM 4acToTbl
N BECKOHEYHOrO YMCNa HEYETHbBIX FAPMOHMK), U 419 NOA0C NPOMNYyCKaHUA
ocupnnnorpados c yactoton 500 MTL, M HUMKE XxapaKTepHa rayccoBa
AMMNANTYAHO-4aCTOTHAA XapaKTepPUCTUKA.
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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.37 YactoTa gUCKpeTM3auumn 1 nosoca NponycKkaHusa ocuunnorpada

To ecTb, Ha NpaKTUKe YacToTa AMCKPeTU3aLMK ocuuanorpada JOMKHa B YeTbipe UK
Bonee pas npesbiwarth ero nonocy nponyckakma: fs = 4f;6,04 nponyckanna- B 3TOM cayuae
NPOUCXOAUT MEHbLUEE Ha/IOXKEHNE CNEKTPOB, @ CTEMEHb 3aTyXaHWA Ha/oKEHHbIX
4aCTOTHbIX COCTABAAIOLMX CTAHOBUTCA BbILLE.

O6paTtuTe BHMMaHKUe, 4To Moaenu ocumanorpadpos cepum 3000T X ¢ nosocom
nponyckanma 1,5 MMy, nmetoT Ny4Lyto aMiIUTYAHO-4aCTOTHYIO XapaKTePUCTHKY, HEM
rayCcoBCKasA aMMaNTYyAHO-4aCTOTHAA XapaKTepUCTMKa Ha moaenax ocumanorpados
cepumn 3000T X ¢ MeHbLLIEN NOAOCOM NponyckaHMa. YToObl 03HAKOMUTLCS C KaXKAbIM
TUMOM YaCTOTHOM XapaKTePUCTUKK ocumnnorpada cm. loHUMaHuUe yacmommol
XAPAKMepUCMUKU 0CYuNa102paga u ee 8AUAHUE HO MOYHOCMb 8pemMeHU HapacMmaHus,
npunoxenue Keysight, npumedanne 1420
(http://literature.cdn.keysight.com/litweb/pdf/5988-8008EN.pdf).

CMm. Takke  CpasHeHuUe 4acmomel U moYHOCMU OUCKpemu3ayuu ocyu1102paga: nosyvyeHue
Haubosee moYHbIX Yugpossix udmepeHull, 3amedaHmsa no npumeHeHunto Keysight 1587
(http://literature.cdn.keysight.com/litweb/pdf/5989-5732EN.pdf)
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Bpemsa HapacTaHua ocumnnorpada

XapaKTepUCTUKOM, TECHO CBA3AHHOW C MONOCOM NponyckaHua ocumanorpada, AsnaeTca

ero Bpema HapacTaHua. Ocumanorpadbl C aMNANTYAHO-4ACTOTHOW XapaKTePUCTUKOM

rayccoBa TWMa xapaKTepusytoTca NpUBANM3NTeNbHBIM BDEMEHEM HapacTaHWA, PaBHbIM
o/ 0,

0,35/fron0ca nponyckarma € MCNONb30BaHeM kputepua 10 % — 90 %.

BpemeHem HapacTaHua ocuuanorpada aBasetca He Hanbobluas CKOPoCTb GPOHTa,
KOTOPYIO OH CNocobeH TOYHO U3MEPUTb. ITO Hanbobluan CKOPOCTb GPOHTA, KOTOPYHO
cnocobeH BOCNPOM3BECTM AaHHbIN ocuuanorpad.

Heobxoammas nonoca nponyckaHma ocumnnorpada

Monoca nponyckaHus ocumnnorpada, Heobxoanmas 419 TOYHOro U3MEPEHUA CUTHaNa,
onpeaenaeTcs, NPexae BCero, He YacToTOM CMTHaa, a BPEMEHEM €ro HapacTaHuA.
PacueT HeobxoAMMOM NONOCkI NPONYyCKaHUA ocumnnorpada MoXKHO NPOBECTM B
cneaytouiMe fga sTana.

1 Onpegenute Hanbosnblumne CKOPOCTU GPOHTOB.

O6bI4HO cBeaeHnA O BpeMeHM HapaCTaHnA CUrHa a I'Iy6IWIKy}OTCH B CI'IeLI,VId)VIKaLI,VIHX
K 3a,ﬂ,eﬁCTBOBaHHbIM B Cxeme an6opaN\.

2 PaccumTaliTe MakcMmaibHOe 3Ha4YeHMe peasibHOM YaCTOTHOWM COCTaBNAIOLLEN.

CornacHo kHure fosapza B. xoHcoHa (Dr. Howard W. Johnson) High-Speed Digital
Design — A Handbook of Black Magic (KoHCTpyupoBaHuMe BbICOKOCKOPOCTHbIX
UMbPOBbIX YCTPOMCTB. HauyanbHbIM KypC YepHOM Marum) Bee BbicTpble GPOHTbI UMEoT
H6eCKOHeYHbI CNeKTP YaCTOTHbIX cOCTaBAAOWMX. O4HAKO B HaCTOTHOM CMeKTpe
BbICTPbIX PPOHTOB MMEETCA HEKMIA U3/IOM, TAe YaCTOTHbIE COCTABAOLLME C YaCTOTOW,

npeBsbIWatoWein f ;0. , ABNAIOTCA HEBAKHBIMM /1A OnpeaeneHna GopMmbl CUTHaNa.

fasnom = 0,5/Bpema HapacTaHua curHana (npu noporax 10 % — 90 %)

fanom = 0,4/Bpema HapacTaHua curHana (npu noporax 20 % — 80 %)

3 YT0bbl OMpesennTs HEOHXOAMMYIO NMOOCY NPOMNYCKAHWUA, MPUMEHNUTE KO3IGOULIMEHT
YMHOXeHUA oA Tpebyemol TOUHOCTH.

Tpebyemasn TOUHOCTb Heobxoavmas nonoca NponyckaHua
ocuunnorpada

20% fnoﬂoca nponyckaHuAa = 1'0 X fM3ﬂ0M

10% fronoca nponyckarma = 1,3 X fyznom
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Tpebyemas TOUHOCTb Heobxoaumasn nosoca NponyckaHuA

ocuunnorpada

0, _
3% fnonoca nponyckaHua ~ 1/9 X fMBJ‘IOM

CM. Takke  Bbibop ocyunsnozpaga ¢ nosnocoli nponyckaHus, yoosnemeopsatouieli ycmaHo81eHHbIM
yenam, Keysight, 3amevanuna no npumeHeHuno 1588
(http://literature.cdn.keysight.com/litweb/pdf/5989-5733EN.pdf)

O6bem NamAaTh 1 4acToTa AUCKPEeTM3aLU MM

Yucno Touek NamaTn ocumanorpada GUKCMPOBAHO, U C aHANOro-LUMPPOBbLIM
npeobpasosaTenem ocumanorpada accoUMMpyeTcs Hekasa MakCMMasibHas YacToTa
anckpetusaumn. OQHaKo daKkTMYecKan 4actToTa AMCKPETM3aLMM ONpeaenseTcs
BpemeHem cbopa AaHHbIX (KOTOpoe 3a1aeTca € y4eTom macluTaba BpemeHun/aeneHms
pa3BepTKM ocumanorpada).

4YaCTOoTa ANCKPETU3aUNKN = HYHNCN0 Bb|60pOK/BpeMF| c60pa AaHHbIX

Hanpumep, npu coxpaHeHnn 50 mKc gaHHbix B 50 000 ToYeKk NamaTh GpakTuyecKkan
yacToTa AMCKpeTn3aumum coctasnsaeT 1 MBbib/c.

AHaNoOrM4Ho Npu coxpaHeHnn 50 mc gaHHbix B 50 000 Touek namatn bakTuyeckas
YacToTa AMCKpeTn3aumm coctasaset 1 Msbib/c.

daKTn4yeckan YactoTa AMCKpeTM3aLumm oTobpaxaeTcs B okHe "CBoaka" B ob6nactu
nHbopmaLmm cnpasa.

®daKTnyeckas YacToTa AMCKPETU3aLMKM JOCTUraeTCs ocumanorpadom 3a cyet
oTbpacbiBaHUA (yaaneHns) HeHYKHbIX BbIDOPOK.

Bbibop perknuma cbopa AaHHbIX

Bbibupan pexkum cbopa AaHHbIX ocumanorpada, MOMHUTE, YTO NPU HU3KMX HACTPOMKax
BpemeHu/aeneHns 0bbi4HO BbINONHAETCA NPOPEXKMnBaHme Npob.

MpKY HU3KUX HACTPOMKax BpemeHu/aeneHns adpdekTneHas YacToTa ANCKPeTM3auUmm
nagaet (a 3¢deKTUBHbIN Nepuno BbiIBOPKMN YBEANYMBAETCA), TaK Kak Bpema cbopa
[OaHHbIX BO3PACTaeT, U AMCKPETM3aTop ocumuanorpada ocylecTsndeT BbIbOpKy Yalle,
Yem 3TO HEOBXOAMMO A/1A 3aMONHEHNA NAMATY.

246 Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaLmm


http://literature.cdn.keysight.com/litweb/pdf/5989-5733EN.pdf

YnpaBaeHue c60pom gaHHbix 13

Lonyctum, 4To Ana AMCKpeTM3aTopa ocumnnorpada 3aaHbl nepuos sbibopku B 1 HC
(MaKkcMmanbHana yacToTa Anckpetmsaumn 1 Mebi6/c) n obbem namati 1 M. Mpu Takoi
YacToTe NamaATb 3aMoNHAETCA B TeyeHne 1 mc. Eciv Bpema cbopa AaHHbIX cocTaBafeT
100 mc (10 mc/gen), To ans 3anonHeHna namatn Tpebyertca Tonbko 1 13 Kaxapix 100
npob.

YT106bI BbIOPATh peXKMM cbopa AaHHbIX, BbINOJHUTE Cedytoline AencTBuA.
1 Ha nvueBolt naHenu HaxmuTe KHomKy [Acquire] 3axear.

2 B MeHt0 «3axBaT» Ha*KMUTE MPOrPaMMHYIO KHOMKY Pexum cbopa, 3aTem nosepHuTe
pYy4Ky BBOZAA, 4TOObI BbIOPATh peXKMM cbopa AaHHbIX.

B ocumnnorpadax InfiniiVision npeaycmoTpeHbl cneaytolme pexmmbl cbopa AaHHbIX.

HopmanbHbI — NpuY HU3KMX HACTPOMKaxX BpeMeHW/aeneHnsa nponcxoanT
0b6bIYHOE MPOpPEXMBaAHNE, @ YCPEeAHEHNA He BbIMOAHAETCA. ITOT PEXMM
NCNob3yeTcs Ans 6oNbLIMHCTBA CUIHAM0B. Cm. "Pexknm cbopa gaHHbIX
"HopmanbHbiin"" Ha cTpaHuue 247.

O6HapyKeHne NUKOB — Mpu HU3KMX HAaCTPOMKax BpemeHun/aenexus

COXPAHAIOTCA MUHMMA/bHbBIE M MaKCMMa/ibHble 3HaYeHna Npob 3a abdEKTUBHbIN

nepuos, BbIGOPKM. ITOT PEXKMM UCMONb3YETCA ANA PEAKO BO3HUKAIOLLMX KOPOTKMX
nn

nmnynbcos. Cm. "Pexknm cbopa gaHHbix "ObHapyeHne nukos"" Ha
CTpaHuue 248.

YcpeaHeHue — npwu N06bIX HACTPOMKax BpeMeHW/aeNeHns BbINnoaHAeTCA
ycpeaHeHWe 3a4aHHOro YMCia 3anycKoB. ITOT PEXMM UCMONb3YETCA C Lebto
YMEHbLUEHUA LYMa M NOBbILIEHUA Pas3peLleHMs NEPUOANYECKMX CUTHANOB He3
CYKEHMA NOAOCHI NPOMNYCKaHWA MAN COKPaLLEHNA BpeMeHM HapacTaHua. Cm.
"Pexknm cbopa gaHHbIx "YcpegHeHue"" Ha cTpaHuue 250.

BbicOKoe pa3pelueHne — Npu HU3KUX HaCTPOIKax BpemMeHW/aeneHuns sce npobbl,
oTObpaHHble 3a 3pEKTUBHBIN Nepunos BIBOPKK, YCPEAHAIOTCA, U COXPaHAETCA MX
cpefHee 3HaYeHne. ITOT PEKUM UCMOb3YETCA C LIENbI0 YMEHbLIEHMS CY4aliHOTO
wyma. Cm. "Pexkum cbopa gaHHbIX "Bbicokoe paspelueHne" Ha cTpaHuue 253.

Pexum cbopa AaHHbIX "HopmanbHbIn"

MpU HU3KUX HACTPOIMKax BpEMEHW/AeNeHunn B pexkume "HopmasbHbIA'" BbINONHAETCA
NpopeXKMBaHmne AONOMHUTENbHbLIX NPOH (MHaYe roBOps, YacTb AaHHbIX OTOpackiBaeTcA).
BONbLKMHCTBO CUMIHAMOB MOJYYAOT B 3TOM PEXUME Hauydllee oTobpakeHue.
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248

Pexxnm cbopa aaHHbIx "ObHapykeHme nmKkos"

CMm. TaKxe

MpKY HU3KUX HACTPOMKax BpemeHn/aeneHns B pexknme "OBHapyKeHne NmMKos"
COXPAHAIOTCA MUHMMa/IbHbIE U MaKCMMasbHble 3HAaYEHMs NPO6 C Le/blo 3axBaTa PeaKrux
M He3HaUYUTENbHbIX COBbITUI (3a CYET ycuNeHMs Wyma). B 3Tom perkmme oTobparkatoTcs
BCE HE MEHEE LWMPOKME, YeM NepUoa BbIBOPKM MMMYABCHI.

B ocumnnorpadax InfiniiVision 3000T cepumn X, MakcMmaibHas YactoTa AUCKpPeTM3aumm
KOTOpbIX cocTaBaneT 5 MBbi6/c, 0TOop Npob nponssoamTca Kaskablie 200 NUKOCEKYH,
(nepmop BbIBOPKK).

e '"3axBaT nomex UamM KOPOTKUX UMNYAbCOB" Ha cTpaHuue 248

¢ "Mcnonb3oBaHWe pexknuma 0bHapyKeHMA NUKOB A5 MOMCKA MMMY/bCHbIX Nomex" Ha
cTpaHuue 250

3axsaT nomex unam KOPOTKMNX UMNyNnbCOB

MimnynbcHan nomexa — 3To HBbICTPOE M3MEHEHME CUTHaNa, KaK NpaBunio, KpaTkoe no
CPaBHEHMIO C CAMUM CUTHaNOM. [11 yA0OHOro MPpOCMOTPa MOMEX MU KOPOTKMX
MMMNYNbCOB MOXHO MCMO/b30BaTb PEXKMM 0BHaPYHKEHUA MUKOB. B pexxnme
0BHapYKEeHMA MMKOB KPaTKME MOMEXM M OCTPble YI/ibl OTODPaKatoTCa spye, Yem B
HOPMasibHOM pexkrme cbopa AaHHbIX, M MOTOMY 3aMETUTL KX NIerye.

[Nna nony4eHuns xapakTepmucTMK MMMNYAbCHOM MOMEXM BOCMO/b3yMTECh KypCopamm
ocumanorpada Man ero BOSMOXKHOCTAMM aBTOMATUYECKOTO M3MEPEHMUA.
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Puc.39 CuHyconaa c MMNyAbCHOW NOMEXOM, PeXMUM 0BHapyKeHMA NUKOB
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250

Ucnonb3oBaHue pexnma 06Hapy)'KEHVIﬂ NMWKOB ANA NONCKa MMNYNbCHbIX MOMeEX

1 NoakntounTe K ocumanorpady MCTOYHMK CUrHANA W NOAYUYUTE CTabUIbHYLO

OCLIMNIOTPaMMY.

YT106bl 06HAPYXUTb MMMYNbCHYIO MOMEXY, HaxkMUTe KHoMKy [Acquire] 3axBarT,
HaXKMMaMNTe NPOrpPammHyLo KHOMKY Pexkum cbopa, noka He BbibepnTe O6HapyKeHne
NUKOB.

HaxkmuTe kHonKy [Display] OTo6parkeHue, a 3aTem NPOrpaMmHYHO KHOMKY
oo [locnecBeveHune (NoCTOAHHOE NocnecBeyeHme).

[Mpy NOCTOAHHOM NOCNECBEYEHMN Ha ANCNAEEe NOABAAKOTCA HOBblE AaHHbIE, A
npexHmne He CTMpPatoTCA. HoBble KOHTPO/IbHbIE TOYKM OTO6pa)+(aFOTCF| c 06blYHOM
APKOCTbIO, TOTAa KaK APKOCTb paHee NoJly4eHHbIX AaHHbIX CHUMXAETCA.
[ocnecseyeHme CMrHaNa COXPAHAETCA TONbKO B rpaHmLax obnactu OTO6pa)'KeHl/IF|.

Ha)mnTe nporpammHyto KHOMKy OYUCTUTb AUcNNei, YTobbl yaanuTs paHee
nosly4eHHble TOYKK. NoKa oo MocnecBeyeHmne He OTKNOYEHO, Ha 3KpaHe ByayT
cobunpaTbCa TOUKMN.

4 TlonyyveHune XxapaKTepucTuK VIMI'IyanHOVI nomexm ¢ NOMOLLbHO N\aCLLITa6l/IpOBaHl/I‘r'|

a Hamute KHOMKy macwTtaba @ (nnn kHonKy [Horiz] Topu3oHT., a 3aTem
nporpammHyto KHonky Macwrab).

b s nonyyeHuna nyywero paspelleHna MMMyIbCHON MOMEXM YBENNYLTE
BPEMEHHYIO Pa3BEPTKY.

Mcnonb3yinte pyyuKky NonoxKeHus koadduumeHTa passepTki (4 P) 41a nepemelleHmns no
CUrHany, YTobbl PacIMPUTL BOKPYF MMMNY/IbCHOM NOoMeXun 061acTb HOPMasIbHOro 3KpaHa.

Pexum cbopa aaHHbIx "YcpeaHeHume"

Pexxmm "YcpenHeHune" no3sonaeT ycpeAHUTb 3HA4YEHWUA HECKONbKMX 3aMyCKOB A4
CHWXKEHMA YPOBHSA LUIYMOB M NOBbILEHWA pa3peLleHna No BepTukanm (npu atobbix
HacTpoWKax BpemeHun/aenenus). Ans ycpeaHeHua TpebyeTcs yCToNUMBbIN 3amyck.

KonunyecTBo ycpeaHEHUI MOXKET YCTaHaBAMBATbCA B Npeaenax oT 2 Ao 65 536 ¢ warom 2
B CTEMEHMU N.

MMpwu BbICOKOM Ymncne pre,D,HeHl/lVl COKpallaeTcAa ypoBEHb WyMa M NOBbIWAeTCA
pa3peweHne no BepTuKaan.
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Yucno ycpeaHeHuit BUTbI pa3pelueHus

2 8
4 9
16 10
64 11
2256 12

Yem BbiLe YUCNO YyCPeAHEHN, TEM Mef/IeHHee pearmpyeT oTobparkaemMblil CUTHaN Ha
N3MEHeHMA NoIly4aeMoro curHana. HeobxoaAMmo HaT KOMNPOMMCC MEXK Y CKOPOCTbIO
pearnpoBaHuA CUTHANA Ha U3MEHEHUA 1 KENAEMOW CTEMNEHbIO CHUMKEHUA YPOBHA LUYMA
B 3TOM CUTrHane.

Mcnonb3osaHue pexnma "YcpeaHeHue"

1 HaxkmuTe KHoNKy [Acquire] 3axBaTt, 3aTem HaXxMmanTe NPOrPaMMHYIO KHOMKY
Pexkum cbopa, noka He Bbibepute pexxmm "YcpeaHeHune".

2 HaXXmuTe NporpammHyto KHOMKy YMcno ycpegHeHuit 1 nosepHuTe pydky BBOAA,
YTOObI YCTAHOBWTbL YMCIO YCPEeAHEHMI, NPY KOTOPOM 13 0TOBpaXKaemoro curHana
Hanbonee sdpHEKTUBHO yaAaNAtOTCA WYMbl. YUCN0 yCcpeaHeHMs AaHHbIX
oTODparKaeTcs Ha NPOrpammMHOM KHOMKe YUCno ycpeaHeHUiA.
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200 Ou:

Puc. 41 [1na cOKpallleHuMA YPOBHSA LWYMOB UCMO/Ib30BaHO 128 ycpesHeHUi
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Mpu BKAOYEHHOM pexmme cbopa AaHHbIX YepeaHeHme OQHOKPaTHbINA COOp BbINONHAET
BbIOPaHHOE YMCO0 YCPeaHEHW, a 3aTeM OCTaHaB/MBaETCS.

Cm. Takke o [naBa 12, “Peskum 3anycka/cssasb,” Ha cTp. 229

e "YcpegHeHHoe 3HayeHue" Ha cTpaHuue 133

Pexxum cbopa aaHHbIx "Bbicokoe pa3pelleHme"

B pexknme "BblcoKkoe paspelieHme” npu HU3KMX HacTPOMKax BpemeHn/aenexHms
[OOMNONHUTENbHbIE BbIBOPKM YCPEAHAITCA A8 YMEHbLIEHWUA Cy4aiHOro Wyma,
oTObpaKeHUa Ha aKkpaHe 6osiee NAaBHOM OCUMANOrPaMMbl U 3GDEKTUBHOIO
yBENMYEHNA PaspeLIeHNA No BEPTMKaAN.

B perkmme "BbicOKOe pa3spelleHme" NpomncxoamT ycpeaHeHne nocienoBaTesbHbIX
KOHTPO/IbHbIX TOYEK OZIHOTO M306pakeHus. [na KaxKaoro n3 koadduumeHTos 13 2
CpeHWNX BENMYUH CO3AAETCA AOMNONHUTENBHBIN OUT paspelleHna No BepTUKaIN.
CnyyalHbIN LIYM YMEHbLIAETCA Ha ¥ 414 KaXKA0ro U3 KoaddULMEHTOB U3 4 cpeaHux
BE/IMYMH. YMCNO0 AONONHUTENBHBIX BUTOB pa3peLleHns No BEPTUKANW 3aBUCUT OT
3HaueHus nokasatens "sBpems/geneHne" (CKOPOCTb Pa3BepTKK) ocumanorpada.

Yem HUKe 3HaYeHWe HaCTPOWKKM BpemeHu/aenerus, Tem 6onbluee 4nucao npob
YCPEeOHAETCA ANA KAXKAOM TOUKM M306parkeHns.

Pexknm "Bbicokoe paspelleHune" MOXHO MCMOMb30BaTb KakK A1 OAMHOYHbIX, TaK U A8
NMOBTOPAIOLLMXCA CUTHAN0B, M 0BHOBAEHME CUTHANa NMPM 3TOM He 3aMeifaeTca, Tak Kak
06paboTKa JaHHbIX BbINOAHAETCA CNEeLMannM3npoBaHHON MHTerpanbHoi cxemoit (ASIC) ¢
TexHonormnen MegaZoom. B pexxume "Bbicokoe paspelleHune" noaoca 4acToT peasibHoro
BpeMeHM ocumnnorpada cyxaetcs, Tak Kak OH yCrelHo paboTaeT Kak GUAbTp HU3KKUX

4acToT.
<1 mkc/gen 8
2 MKc/nen 9
5 mKc/oen 10
10 mkc/pen 11
=20 mKc/pen 12
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MapameTp oTHopa Npob B peanbHOM BPeEMEHM

Mpw ncnonb3oBaHun moaeneit 3000 cepum X ¢ nonocoi nponyckaHma 1 My w 1,5 My,
MOKHO OTKOUYNTL OTOOP NPO6 PeanbHOe Bpemsa U BbIGpaTb BpEMEHHYHO
ONCKpeTn3aumio «IkBmMBaneHT». (OT6op Npob B peabHOM BPEMEHW BCEraa BKAOYEH
ana moaenel c 6onee HMU3KOM NOAOCOM NPOMYCKAHWUA, MO3TOMY B HMX HET NapameTpa
OTK/tOUEHUA 3TON DYyHKLMUNK).

ITOT peXxMm HeobXxoaMM TONBKO NMPU CKOPOCTH pa3sepTkM 20 He/aen 1 Bbiwe. Mpu
60/1ee HN3KOM CKOPOCTM PA3BEPTKM 3anyCK (MW APYrMMUM C0BaMK, LKA cbopa)
COAEPHKUT AOCTATOYHO KOHTPO/IbHbBIX TOUYEK AA M306paXKeHUA CUrHaa Ha aucnaee.

OT160p Npob B peanbHOM BpeMeHu onpeaenaeT oTobpaxeHue ocumanorpadom
BbIBOPOK CUrHANOB, NOMYYEHHbIX BO BPEMA OAHOM0 CObbITMUA 3amnycKa (04HOro ceaHca
cbopa AaHHbIX).

Mcnonbayitte peskum oTbopa npob «PeanbHoe Bpema» 418 HabNOAEHUA PeAKUX
CUrHaN0B, NPV HEYCTOMYMBOM 3aMyCKe 1 B C/lyYae NCCNeA0BaHMNA CUTHAN0B CIOKHOWM
bopMbI, TaKMX KaK [Ma3KoBble AMarpammbl.

Koraa BKatoUYeH oTOop Npob B peanbHOM BpeMeHU (Kak Npu HaCTPOMKe No YMONYaHKIo),
NMPOUCXOANT Caeaytollee.

e Koraa B TedeHMe BblAENEHHOMO NEPUOAA BPEMEHU Ha aKpaHe yaaeTcs cobpaTb
meHee 1000 npob, Ncnonb3yeTca CNOKHbIA GUABTP PEKOHCTPYKLMMW ANA 3aN0NHEHUA
M yNydWeHna oTobparkeHna curHana.

e Ecau HaxaTb KHOMKy [Stop] CTon 1 BLINOAHUTL NaHOPaMMpPOBaHME U
MacLwTabupoBaHme CUrHaNa C UCNOAb30BAaHWEM YNPaBAEHMA NO TOPU3OHTANN U
BEPTMKaNM, 0TobpasnTCA TONbKO cOOP AaHHbIX B pe3ynbTaTe NOCAeHero 3anycka.

Koraa ot6op npob B peanbHOM BpeMEHM BbIKAIOYEH, MPOUCXOANT cheaytollee.

¢ 112 NOCTPOEHMA U MPOPUCOBKM OAHON GOPMbI CUrHAAA MO HECKOIbKMM 3amMyCKam
(umrnam cbopa) BMecTo GUbTPa PEKOHCTPYKLMM UCMOb3YETCA CNOCcob,
Ha3blBaEMbIM ClyYaiHaa NOBTOPAOWANACA AUCKPETM3ALMA.

e [1N19 BPEMEHHOIO pPeXKMMa ANCKPETM3aLMMN «DKBUBANEHT» TpebyeTca
NOBTOPAIOLLMIACA CUTHAN CO CTaBUNBHBIM TPUITEPOM.

Cm.Takke ¢ "OTHop Npob B peasibHOM BpeMEHM 1 Nnosioca NponyckaHus ocumanorpada” Ha
CTpaHuue 255
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OT60p NPOH B peanbHOM BPEMEHM M MOA0Ca NPOMNyCcKaHWs ocumnnorpada

Cbop AaHHbIX

YT106bI TOYHO BOCNpOn3BECTU OTO6paHHOI’O CUTrHaNa, 4aCTtoTa ANCKPETU3aUnNK A0/ 1XKHA
ObITb HE MeHee Yyem B 2,5 pa3a Bblle YacTOTbl KOMMNOHEHTA CUIHaNA. B NpoTMBHOM
Cnyvae BOCI'IpOl/I3Be,D,EHHbIl7| CUTHAN MOKET BbITb MCKAXKEH AN MOTYT NOABUTbLCA
JIOXKHblE CUTHaNbl. B 6onblumMHCcTBE Cly4aeB 3TO NPUBOAUNT K APOXKAHUIO Nepenagos
CUTHANOB.

MaKcrmanbHana YactToTa AMCKpeTusaLumm ana ocumnnorpados 3000 cepum X coctaBnseTt
5 BbI6/C AN OAHOTO KaHana B Nape KaHanos. KaHanbl 1 1 2 NnpeacTaBaAoT napy
KaHanNoB, a KaHabl 3 1 4 — Apyryto Napy KaHanos. Hanpumep, 4acToTa AUCKpeTU3aumm
4-KaHanbHOTO ocumnnorpada coctasnseT 5 [BbI6/c, Koraa BKAOYEHbI KaHanbl 11 3, 1 n
4. 2n3unan2n4.

Ecnu BKAtoYeHbl 0ba KaHana B nape, 4acToTa AUCKPETU3aLUMK A5 BCEX KaHaN0B AeNTCA
nononam. Hanpmumep, Koraa BKAOYEHbI KaHanbl 1, 2 1 3, 4acToTa AMCKpeTu3aunm ana
BCEeX KaHanos coctasndaet 2,5 sbib/c.

Koraa BkatoyeH otbop npob B peasibHOM BpeMeHM, NoJioca NponyckaHus ocumuanorpada
orpaHu4eHa, NoCKO/IbKY A4/1A NONOChI NMPOMNYCKaHWUA GUABTPA PEKOHCTPYKLMM 3a[4aHO0
3HaueHue fs/4. Hanpumep, ocumnnorpad MSOX410xA ¢ BKIOYEHHbIMW KaHanamn 1 u 2
MMeeT NMosIocy NponyckaHua 625 MTL, Koraa BKAtoYeH oTbop npob B peasibHOM
BpemeHun, n 1 Iy, Koraa otbop Npob B peasbHOM BPEMEHM OTK/IOYEH.

YacToTa gucKpeTmsaumm otobpasnTca B AMaoroBoM okHe «CBoKa» Ha HoKoBOWM
naHesu.

B CETMEHTNPOBAHHYIO NMaMATb

Mpu cbope AaHHbIX HECKONbKMX PeaKnx cobbITUIN 3anycka PeEKOMEHAYEeTCA pa3aenTb
NamATb ocuMANOrpada Ha CermeHTbl. ITO NO3BOIUT OCYLLECTBAATL CHOP aKTUBHOCTM
curHana 6es cbopa NPOAOMKUTENbHBIX NEPUOAOB MNACCUBHOCTM.

B KaXKaoM CermeHTe CoepKaTca BCe JaHHble aHa0roBoro, LMGpoBoro KaHana (Ha
moaenax MSO) 1 nocnenoBaTeIbHOMO AEKOAMPOBaAHMS.

Mpu UCNONB30BaHNN CETMEHTUPOBAHHOM NamaATK GyHKUMA "AHanmns cermeHToB" (CMm.
paszen "MamepeHusa, CTaTUCTMKA M NOCTOAHHOE NOC/IeCBEYEHME C UCNO/Ib30BAHUEM
CErmeHTMPOBaHHOM NamaTn'" Ha cTpaHuLe 257) No3BonseT oTobpasnTb NOCTOAHHOE
nocsecseyYeHmne Bo BCEX NOAYYEHHbIX cermeHTax. [1oApobHble CBEEHNA CM. TaKKe B
pa3aene "YcTaHOBKa M OTMeHa nocnecsevyeHnsa" Ha cTpaHmue 175.
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13  VYnpasneHue c6opom AaHHbIX

C6op gaHHbIXB 1 3amaiTe ycnosue 3anycka (nogpobHbie cBeaeHna cM. B pasaene naea 11,
CermeHTUPOBaHH “3anyckn,” Ha cTp. 187).
Y0 NamATb

N

HaxkmuTe KHoMKy [Acquire] 3axBaT, Haxo4ALLYOCA B CEKLMM CUTHANO0B Ha NLLEBOM
naHenu.

Ha)}muTe nporpammHyto KHomnky CermeHTMpoBaHHasn.

4 B meHto "CermeHTMpoBaHHan NamaTh" HaXKMUTE NPOrPamMHYI0 KHOMKY
CermeHTUPOBaHHaA /11 BbiNOJHEHMS cOOpa AaHHbIX B CEIMEHTUPOBAHHYIO NamMATb.

5 HaxmuTe nporpamMmHyto KHOMKY YACN0 CermeHTOB 1 MOBEPHMTE PYyUKy BBOAA, YTODbI
BbIOPATb YMCNO CETMEHTOB, Ha KOTOpoe cedyeT pa3butb NamaTb ocumnnorpada.

B 3aBMCMMOCTH OT Mogenu ocumnnorpada NnamaTb MOXKHO Pa3bUTb MUHUMYM Ha 2 1
Makcumym Ha 1000 cermeHTOB.

6 Haxkmute KHonKy [Run] Myck nnn [Single] OaHOKpaTHbIM 3anycK.
PaboTatowmin ocumnnorpad 3anonHAET AaHHBIMU OTAEbHbIN CErMEHT NaMATK 4N1A
Kaszoro cobbiTna 3anycka. Korga ocumnnorpad BoinonHAeT cbop AaHHbIX NO

HECKO/IbKUM CETMEHTAM, X0/ BbINO/IHEHUNA OTO6pa)+(aeTCﬂ Ha 3KpaHe. Cpa6aTb|BaHme
ocu,mnnorpad)a NPOAOIMKAETCA, MOKA MaMATb He 3aN0JHUTCA. 3aTemM OH OCTAHOBUTCA.

Ecan nepmoa, NacCMBHOCTU M3MEPAEMOTO CUTHaNa cocTaBseT bonee 1 ¢, TO C Lenblo
npeaoTBpalleHns aBTo3anycka BbibepmuTe HopmanbHbIit pexxunm 3anycka. Cm. "Bbibop

CALL

perkrma 3anycka: "AsTo" nnu "HopmanbHbii"" Ha cTpaHuue 230.

Cm. Takxke ¢ "HaBurayuma mexay cermeHTaMmmn'" Ha cTpaHuue 256

¢ "M3mepeHus, CTaTUCTUKA U NOCTOAHHOE MOC/NeCBEYEHUE C UCMOb30BaAHNEM
CEermeHTMPOBaHHOW NamaTn'" Ha cTpaHuue 257

e "Bpema noarotoBKM CErMeHTUPOBAHHOM NamaATK" Ha cTpaHuue 257

¢ "CoxpaHeHue AaHHbIX CEeFMEHTUPOBAHHOMN NamAaATK" Ha cTpaHuLe 258

HaBuraums mexay cermeHTamm

1 HaXmuTe nporpammHyto KHoMKy TeKyLmniA cermeHT 1 NOBEPHUTE PYUKY BBOAA,
4YTOObl 0TOHPA3UTL HYXKHbIM CETMEHT U BPEMEHHYHO METKY, OTMEYALOLLYIO BPEMSA C
MOMEHTa NepBoro cobbITuA 3amnycka.
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[na nepemelleHMs Mexay CerMeHTaMM MOXHO TaKKe MCNob30BaTb KHOMKy [Navigate]
Hasurauma v cpeactea ynpasneHus. Cm. "Hasurauma no cermeHtam" Ha ctpaHuue 89.

N3mepeHuns, CTaTUCTMKA M NMOCTOAHHOE MOC/IECBEYEHME C UCNONb30BAHNEM
CEerMEeHTUPOBAHHOM NaMATH

[ns nposeneHna M3MepeHmnin 1 NPOCMOTPa CTaTUCTUKM HammUTe KHoMKy [Meas]
M3mepeHuna 1 BbINOAHWUTE HACTPONKY HEOBXOAMMbIX U3MepeHmnit (cM. Maga 15,
“NamepenHns,” Ha cTp. 271). 3aTeM HaKMUTE KHOMKY AHaNNU3 cermeHToB. /1A
BbIOPaHHbIX M3MepPeHuit ByaeT BbiNoNHeHa NoAOOPKa CTaTUCTUYECKMX AaHHbIX.

MporpammHas KHOMKa AHaAU3 cermeHToB oTobparkaerca, Koraa cbop AaHHbIX
OCTaHOBJ/IEH W BK/OYEHa GYHKLMA CETMEHTMPOBAHMUA NaMATH UM aKTUBMPOBAH
nocnenosaTesbHbIN CNINCOK Lister.

MOMKHO TaK e BKAOUYUTb MOCTOAHHOE NocnecBeveHme (B meHto "OTobparkeHue") n
HaXKaTb MPOrPamMMHYO KHOMKY AHa/IM3 CErMEHTOB /15 0OTODPaXKeHUA NOCTOAHHOTO
nocnecseyeHus.

BpeN\ﬂ noaAroToBku Cel'l\/\eHTl/IpOBaHHOI\/JI MaMATU

Mo 3aNoHEHUN KaXA0ro CermeHTa NpouCcXoamMT NOAroTOBKa ocuuaiorpada K
cneaytolemy 3anycky, Ans Yero TpebyeTcs oKono 1 mKc.
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13  VYnpasneHue c6opom AaHHbIX

ObpaTnTe BHUMaHWE, YTO, €C/IM, Hanpumep, 419 BPEMEHU Pa3BEPTKM Ha INEMEHT
yNpasneHus AeNeHnem yCTaHOBNEHO 3HadeHne 5 mke/aen, a ana napametpa "Touyka
oTcyeTa BpemeHu" — 3HayeHue LieHTp, TO A1A 3aN0HEHMA BCeX AeCATU AeNeHUi
MOArOTOBKM K cneaytolemy LKAy noTpebyeTca, no MmeHbluel mepe, 50 MKc (To ecTb,
25 MKc — ans cbopa AaHHbIX nepes 3anyckom u 25 MKc — nocse 3anycka).

CoxpaHeHMe AaHHbIX CEerMEHTMPOBAHHOM NaMATH

CoxpaHUTb TEKYLLMI 0TOBparkaemblit cermeHT (COXPaHUTb CErMEHT — TeKYLLMIA) /W BCe
cermeHTbl (COXpaHUTb CEIMEHT — BCe) MOXKHO B cieytolimMx dopmaTax AaHHbIx: CSVY,
ASCII XY nnm BIN.

0bs3aTtenbHO HacTponTe napameTp "danHa", yTobbl cOBpaTh AOCTATOMHOE YMC/IO TOYEK
O/19 TOYHOro NpeAcTaBAeHus NoayYeHHbIX AaHHbIX. Koraa ocumnnorpad coxpaHaeT
HECKO/IbKO CErMEHTOB, X0/, BbIMO/HEH WA 0TobpaykaeTcsa B MPaBoOM BEPXHEN YacTy
aucnnes.

JononHutenbHble cBeaeHua cM. B pasaene "CoxpaHeHune danios gaHHbIX B popmate
CSV, ASCII XY nau BIN" Ha cTpaHuue 363.

Pexxnm ancKkpeTmnsaTopa

258

Kak npaBuW/IO, KOr4a PesKMM AMCKPETU3aTOPa OTKIOYEH, 3HaYeHMe Bpems/aeneHne
ocumnnorpada onpeaenser YacToTy AUCKPETUIALMM 1 TIYBUHY NamATK, 4TOObI
3ano0/HUTbL oTobpaskeHne GopMbl CUTHaNA AaHHbIMUM BO Bpems paboTbl ocumunnorpada
(HenpepbiBHOrO cbopa AaHHbIX). 1A 04HOKPATHbLIX COOPOB AaHHbIX 3HaYeHue
Bpems/aeneHve no-npexHemy onpeaenser 4yacToTy AMCKPETU3aLMM, HO NPU 3TOM
MCNO/b3YETCA MaKCMMasIbHbIA 06bem NamaTh ans cbopa AaHHbIX.

B pexxunme uncKkpeTnsatopa noab3oBaTe b BbIOMPAET Keaaemyto 4acToTy
OVCKPeTM3aUmmM U mybunHy namaTy, a 3HaueHve Bpems/aeneHne HacTpansaeTcs, ecam
HeobxoAMMO, A/19 3aNoNHEHUA OTobpakeHNa AaHHbIMKU. DaKTUYECKME UCMONb3yeMble
3HAYEHMA YaCTOTbl ANCKPETU3ALMM U TYOUHbBI NaMATK oToBparkatoTcs B okHe CBOAKA B
MHbOPMALIMOHHOM 061aCTH B MPaBOM YacTW dKpaHa.

PeXKMM AMCKpEeTM3aTopa B NEPBYIO O4epeib MOMOraeT BHEWHEMY MPOrPaMMHOMY
obecneyveHmto, KOTOPOE KOHTPONMPYET U 0ObeANHAET AaHHbIE C HECKObKMX NMPUHOPOB.
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YnpaBaeHue c60pom gaHHbix 13

HaskmuTe kKHonky [Acquire] C6op Ha nnLeBoi naHenn nau sbibepute MaBHOe MeHI0
> HacTpoiika > meHio C6op.

BbibepuTe nporpamMmHyto KHonky JiUCKpeTu3aTop:

B meHto "Pexkum anckpetmnsatopa” Bbibepute NporpammHyto KHOMKY
DunckpeTtusarop, 4ToObI BKAOYUTD (MM OTKIIOUYNTL) PEKUM.

Pexkmum [IMCKpeTM3aTopa HeMb3s MCNO/1b30BaTb BMECTE C APYTMMM QYHKLMAMM
ocunnnorpada, NnepeyncieHHbIMK HUKe: BpemeHHble pexkmmbl XY 1 TNpoKpyTKa,
MacwTabuposaHMe Mo ropm30HTaNIM, TOYKM OTCHETA BPEMEHMU, KPOME TOYKM LieHTp,
CEerMeHTMPOBaHHaA NamATb, NOCcNe0BaTeIbHOE AeKOAMPOBaHMe, LndpoBble
KaHa/bl, aHa/1M3 YaCTOTHOM XapaKTEPUCTUKM, TECTUPOBAHME MO MACKe U NPUIOKEHWE
018 U3MepeHna MOLLHOCTU. B BONbLIMHCTBE C/ly4YaeB BKAOYEHWE OAHOM U3 3TUX
bYHKUMI NPY BKIHOYEHHOM pexnme [IMCcKpeTM3aTopa aBTOMATUYECKM OTK0YaeT
pexunm JUCKPeTM3aTopa, a Npu NoCAeayoWEM OTKIOYEHNM 3TON QYHKLMM PEXRNM
JVcKpeTnsaTopa aBTOMaTUYECKN BKIOYAETCA.

Ona pexuma unckpeTusatopa TpebyeTcs pexmnm cbopa AaHHbIX HopmasibHbI 1
OMCKPETU3aLMA B PEKMME peasibHOro BpeMEHU (HacTpoeHa No YMONYaHUIo).

Bbibepute nporpaMmHyto KHoMKy IMaKc. 4acToTa AUCKPETU3aLUN 1 NMOBEPHUTE
PYYKYy BBOZA UM MPOKPYTUTE KONECO MbIlW (MMBO BbIOEPUTE MPOrPaMMHYIO KHOMKY
elle pas 1 BOCMO/b3yNTeCh MaNoroBbIM OKHOM KNaBuaTypbl) Ans Bbibopa
YKesaemMowl YacToTbl ANCKPETU3aLMM.

®daKTUYeCKoe NCMo/b3yeMoe 3HaYEHWE YacTOTbl AMCKPETU3ALMN OTOOPaXKAETCA B
oKkHe CBoAKa B MHGOPMaLMOHHOM 061acTV B NpaBOM YacTu 3KpaHa.

JocTynHbl TONbKO onpeseneHHble 3HaYeHMA YacTOoTbl ANCKpeTM3aumn. Ecam
Kelaemand 4aCTtoTa ANCKpeTn3aunmn HeaoCTynHa, NCNOMb3yeTcAa caedyroulee bonee
HWN3KOEe 3Ha4YeHNe 4YaCToTbl ANCKPETU3aUNN M3 AOCTYMNHbIX BaPMAHTOB.

BbibepuTe NporpaMmHyto KHornKy Makc. ry6uHa namaTi 1 NoBepHUTE PyYKy BBOAA
WU NPOKPYTUTE KONECO MbIlK (NMBO BbiBepUTe MPOrpPamMHYI0 KHOMKY eLle pas u
BOCMO/Ib3YMTECH AMA/IOTOBbIM OKHOM KNaBMaTypbl) A5 Bbibopa »Kesnaemoi rybuHbl
NamaTy.

®daKTMYecKoe NCMosb3yemMoe 3HaueHne rybuHbl MamATh OTOOPaXKaEeTCsA B OKHe
CBofiKka B MHGOPMAUMOHHOM 061acTM B NpaBOM YacTu 3KpaHa.

OpHOKpaTHble cbopbl 0ObIYHO NPEAOCTABAAOT NMOAb30BATENO KeNAeMyto MyOuHy
NamATH, €CM TONbKO MaKCMMabHbI 06bEM AOCTYNHOM NAMATU HE YMEHbLUMACA
BA,BOE M3-3a TOrO, YTO 06a KaHana B Nape BKAtoYeHbl. (KaHanbl 1 1 2 npeacTtasnatoT
0AHY Napy, KaHanbl 3 n 4 — apyryto.)
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13  VYnpasneHue c6opom AaHHbIX

Koraa ocumnnorpad paboTaet (ocylecTsaseT HenpepbiBHbI cOop AaHHbIX),
dakTnyeckasa nucnonbyemas rybuHa NamsaTh Bceraa yMeHbluaeTcs BABoe.

Cron

6 Haxkmute kHonky [Run] Nyck nnbo [Single] OaHOKpaTHO Ha MLIEBOI NaHenu nim
BbibepuTe MasHoe meHio > Myck/Cton Anbo MasHoe meHIo > OAHOKPaTHO.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PyKOBOACTBO MO 3KCNAyaTaLmMm

14 Kypcopsbl

BbInosHeHWE KYpCOPHbIX U3mepeHuin / 262
Mpumepbl Kypcopos / 266

Kypcopbl npeacTasnaioT coboit ropn3oHTaNbHbIE U BEPTUKA/bHbBIE MapKePbl, KOTOPbIe
YKa3blBatoT 3HaYeHMA No ocu X (06bl4HO 3T Bpemsd) 1 no ock Y (06bI4HO 3TO
HanpseHue) y BbIBPaHHOro MCTOYHMKA OCLMANOTPaMMbl. MOXHO N0/b30BaTbCA
KypCopamm 419 BbINONHEHMSA cneLmanbHbiX (HeCTaHAaPTHbIX) M3MEPEHUI HanPAMXKEeHUS
M BPEMEHHbIX MapameTpOB CUrHaN0B.

[aHHble KypCcopoB MHAMLMPYIOTCA B MHGOPMaLMOHHOM 061acTV B NPaBoit YacTm
aKpaHa.

Kypcopbl He Bceraa orpaHmnymMBatoTcA BUAMMbIM Ha 3KpaHe n3obpaskeHnem. Ecan
YCTAHOBMWTb KYPCOP, MOXHO MaHOPaMMPOBaTb OCLMINOTPAMMY U U3MEHATL ee MacliTab,
MOKa Kypcop He BbIAET 3a Npeae/bl 3KpaHa, TO 3HaYeHMe Kypcopa He M3MEHUTCA, U OH
BEPHETCA Ha NPeXKHee MecTo Noc/ie NaHOPamMMpPoBaHUA B 06PaTHOM HanpaBAEHUN.

Kypcopbl X Kypcopbl X npeactasnstoT cobo BepTUKaAbHbIE WTPUXOBbIE IMHUKU, KOTOpPbIe
perynmpytoTca no ropusoHTanu. MIX MOKHO MCNOAb30BaTh A8 U3IMEPEHMA BPEMEHM (),
yacToTbl (1/s), dasbl (°) u oTHOLWEHMSA (%).

Kypcop X1 BbIAAUT Kak MENKOLITPUXOBAA BEPTUKANbHAA JIMHUA, @ KYpCcop X2 KakK
KPYMHOLWTPUXOBAA BEPTUKANbHAA JINHUA.

MpW MCNONb30BaHUM C MaTeEMATUYECKOM dyHKUMel FFT Kypcopbl X MHAMUMPYIOT
4yacToTy.

B pexkmme oTobpaskeHuns XY Kypcopbl X MHAMLMPYIOT 3HaYeHUa KaHana 1 (B BoabTax Uan
amnepax).

3HauyeHunn kypcopoB X1 1 X2 ana BbIBPaHHOTO MCTOYHMKA CUTHaNa MHAMLMPYIOTCA B
06/1aCTV MEHIO MPOrPAMMHbIX KHOMOK.

KEYSIGHT

TECHNOLOGIES
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14 Kypcopsl

3HayeHun pasHocTn mexay X1 1 X2 (AX) n 1/AX MHANUMPYHOTCA B CEKLMM KYPCOPOB B
MHGOPMALIMOHHOM 061aCTM B MPABOM YacTK IKpaHa.

Kypcopbl Y  Kypcopbl Y npeactaBnstoT coboi ropnsoHTaibHbIe WTPUXOBbLIE SIMHUK, KOTOPbIe
peryanpytoTca no septukanu. OHM UCNONb3YIOTCA ANS U3MEPEHUI YPOBHA CUIHaNa B
BO/IbTAX MM amnepax B 3aBUCUMOCTM OT YCTAaHOBKM eZIMHULLbI UBMEPEHNSA B MEHIO
KaHana EAMHULDBI NPOBHUKA MW [N U3MEPeHUIM oTHoLLeHMA (%). Koraa B KayecTse
WCTOYHMKA MCMONb3YeTCA MaTeMaTnyeckas GyHKUMA, TO eANHULA U3MEPEHMA
COOTBETCTBYET 3TOM MaTeMaTUYECKON GYHKLMN.

Kypcop Y1 BbImAAMT Kak MEeNKOLWTPUXOBAs TOPM30HTAIbHAA NHMA, a Kypcop Y2 KaK
KPYMHOLITPMXOBAA rOPU30OHTANIbHAA TUHUA.

Kypcopbl Y perynanpytotcs no BePTUKaAM U YKa3blBatoT 0O6bIYHO 3HAYEHUA OTHOCUTE/IbHO
"HyneBon" TOYKM OCLMINOTPAMMbI, 338 UCKIKOYEHMEM MaTeMaTMYecKon dyHKumm FFT,
rae 3HaYeHMsa oTCUMTbIBAtOTCA OT ypoBHA O Ab.

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

3HaueHuA KypcopoBs Y1 1 Y2 ana BbiI6paHHOIO MCTOYHMKA CUrHaNa MHAMLUMPYOTCA B
061aCTV MEHIO NPOTrPAMMHbIX KHOMOK.

3HauyeHunn pasHocTn mexay Y1 u Y2 (AY) MHAMUMPYHOTCA B CEKLIMM KYPCOPOB B
MHGOPMALIMOHHOM 061aCTM B MPABOM YacTK SKpaHa.

BbINONHEHWE KYPCOPHbIX N3MEPEHUI

1 MoakntounTe K ocumanorpady UCTOYHMK CUrHANA U NOAYUYUTE CTabUAbHYIO
ocumANorpaMmmy.

2 HaxmuTe KHOMKy [Cursors] Kypcopbl.
B MHPOpMaLIMOHHOM 06/1aCTV B MPaBOM YacTW 3KpaHa NoABAAETCA CEKLIMA KypPCOpOB,

yKa3blBaloLlasn Ha To, YTO 3a4eMCTBOBaHbI Kypcopbl. (EcM TpebyeTcs OTKMOUUTb
KYpCOpbl, CHOBa HaskmuTe KHOMKy [Cursors] Kypcopbi).

3 B MeH!0 KypCOpPOB HaXXMMUTE NPOrPaMMHYIO KHOMKY PEeXKUM 1 BbIDEpPUTE HYMKHbIN
PeKUM.

BpyuHylo — oTObOpaskatoTcs 3HadYeHna AX, 1/AX n AY. AX — 370 pasHOCTb MeKay
Kypcopamm X1 n X2, a AY — pa3HocTb Mmexay Kypcopamm Y1 n Y2.
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MeTouHuE | EnuHnyel

1 -

CnexXeHue cUrHaia — no mepe nepemelleHns mapKkepa no ropnsoHTanm
OTCNEXKMBAETCA M M3MEPAETCA aMNANTYAA CUrHaAa (3HaYeHue No BepTuKanu). na
MapKepoB 0TOOPaAXKAOTCA MO3ULMM MO WKaAE BPEMEHM U MO WKaNe HANPAKEHUA.
PasHOCTb Mexay MapKkepamu no sepTukanu (Y) n no ropmsoHTanm (X)
oTobparkaeTcs B BMAE 3HaYeHUn AX 1 AY.

M3mepeHua — Koraa oTobpakaloTca M3MEPEHWS, B 3TOM PeKUME 0TObparkatoTcs
PacnonoXKeHWs KYPCOPOB, UCMO/b3yeMbIX A1 BbINMOJIHEHUA U3MepPEeHWiA. Mpu
006aBAEHNM U3MEPEHUA MY NMPUCBANBAIOTCA KYPCOPbI Ha aKpaHe. MOXHO
MCNOb30BaTb MPOrpaMMHYt0 KHOMKY M3mepeHune nau 11anorosoe okHO
"N3mepeHns" Ha BoKoBOM NaHenu, YTobbl BbIOPaTb M3IMEPEHME, /18 KOTOPOTrO
0TOBPAKATCA PACMONOKEHNSA KYPCOPOB.

[OBOWYHBIA — NlOrMYecKMe YPOBHM OTOOPAXKAIOLLMXCA CUTHANOB B TEKYLLMX
pacrnonoxeHunax kypcopos X1 1 X2 otobparkatoTcsa B IBOMYHOM PEKMME Ha
6okoBon naHenn "Kypcopsl". LIBET MHAMKALMK COOTBETCTBYET LiBETY
OCUMNNIOTPaMMbl ONpPeaeneHHOro KaHana.

EnuHKLEl

-

LLecTHaguaTepUUHbIN — 1OTMYECKME YPOBHM OTOOPANKAIOLMXCA CUTHANO0B B
TEKYLIMX PaAcnofioKeHUsx Kypcopos X1 n X2 otobparkatoTca B
LecTHaaLaTepuYHOM pexmme Ha bokoBoin naHenn "Kypcopsbl".

EnuHKLEl

-

PexxvMmbl BpydHyto 1 CnexKeHue CUrHana MosKHO MCMoab30BaTb B OTHOLLEHUK
CUrHan0B, OTOBPaKaeMbIX Ha 3KPaHe aHaN0roBbIX BXOAHbIX KaHanoB (BKAtoYan
MaTemaTmyeckmne GpyHKLUn).

Pexxknmbl [1BOMYHDBIN v LLlecTHaguaTepUUHbIA NPUMEHSIOTCA K LMGPOBbLIM CUrHaAaM
(mogenn ocumnnorpados MSO).
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B pexvmax LLlecTHaauaTepUUHDINA 1 [BOUUHBIN YPOBEHb MOMKET ObITb MOKa3aH Kak 1
(Bbllle ypoBHA 3anycka), O (HUKe YpOBHA 3anycKa), HeonpeaeneHHoe cocToaHue (-)
nnn X (bespasnnyHoe coctonHue).

B perkrme [BOUUHBINA BbIKAOYEHHDbIN KaHan 0TobparkaeTca Kak X.

B pexxnme LLlecTHagLaTepUUHBIN BbIK/HOUYEHHDbIN KaHan MHTepnpeTupyeTcs Kak 0.

HaskmuTe KHonKy UCTouHUK (Man UcTouHuK X1, UcTouHUK X2 B pexkime CnexkeHne
CUrHana), 3atem BbibepuTe BXOAHOM MCTOYHMK A1 3HaYEHWI KypCoposB.

BbibepuTe noasiexallpe HacTpoKe Kypcopb!.

Haxxmute pyuky "Kypcopbl" 1 Bpauante ee. [11a NOATBEPHKAEHUA CAENAHHOMO
BaMu Bblbopa Mbo HaxkmmTe pydry "Kypcopbl" elle pas, imbo nogoxaute
CEKYHA, NATb, MOKa He MCYE3HET BCM/IbIBAOLLEE MEHIO.

nn
HaxmuTe nporpamMmmHyto KHOMKy Kypcopbl, 3aTem BpallaiiTe pyyky BBOAA.

BapuaHTbl BbiIbopa CBAzaHHbIe X1 X2 1 CBA3aHHbie Y1 Y2 No3BONAOT HACTPOUTL

0AHOBpPeMeHHO 0ba Kypcopa Npu COXPaHEHWM PA3HOCTU MEXAY HUMMK. DTO MOKET

0Ka3aTbCA MNOME3HbIM, HaNpUMep, A5 NPOBEPKM BapuaLMn AUTENbHOCTH
MMMNYNbCOB B MMMY/IbCHOM MaKeTe.

BbibpaHHble B @aHHbIA MOMEHT KypCOpbl 0TOBPAKatoTCA MOBbILIEHHOW APKOCTbIO MO
CPaBHEHWMIO C OCTa/IbHbIMM KYPCOPamMM.

Mocne BbIBOPa OTAENbHbIX KYPCOPOB HAXMMUTE MPOTPAMMHYHO KHOMKY, 4TOObI
OTK/IOUYUTL UM CHOBA BKAOUMTL OTOBpaXKeHWe Kypcopos.

YT106bl UBMEHUTb €AUHULY KYPCOPHbIX M3MEPEHUI, HAXKMMUTE NPOTrPAMMHYIO KHOMKY
EanHuLbl usmepeHua.

B MeHI0 eiMHML, U3MEPEHUA KYPCOPOBBbLINONHUTE CedytoLLee.

OTHoLwE| OTHoWwe

MOXHO Ha)aTb NPOrPaMmMHYI0 KHOMKY EAMHULbI n3mepeHua X, 4ToObl BbIOpaTh
cnefyroliye napameTpsi.

CeKyHablI (c).
My (1/c).
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®asa (°) — Koraa BbibpaH 3TOT NapameTp, NOAb3yUTECh NPOrPaMMHON KHOMKOM
Ucnonb3oBaTtb Kypcopbl X, 4TOObI YyCTAHOBUTb TEKYLLEE NOAOKEHME Kypcopa X1
Ha 0° 1 TeKkyllee NonoxkeHne Kypcopa X2 Ha 360°.

KoadduumeHT (%) — Koraa BbibpaH 3TOT BapmaHT, NOb3yNTECh NPOrpammMHOM
KHomnKkoi Ucnonbayiite Kypcopbl X, 4TOObI YCTAHOBUTb TEKYLLEE NONOXKEHME
Kypcopa X1 Ha 0 % 1 TeKkylee nonoxeHue Kypcopa X2 Ha 100 %.

MOXHO HaaTb NPOrPaMMHYHO KHOMKY EAMHULbI M3mepeHua Y, uTobbl BbIOPATH
cnenytoulee.

OcHoBaHWe — O4MHAKOBaA eaMHNLA M3MepeHNA NCNONb3YyeTCA ONA
ocumnnorpammsbl MCTOYHKMKaA.

Koapdpuument (%) — Koraa BbibpaH 3TOT BapUaHT, NoAb3yHTECh NPOrPaMmmHOM
KHoMKoW Ucnonb3oBaTb Kypcopbl Y, UTOObI YCTAHOBUTb TEKYLLEE MOJIOKEHNE
Kypcopa Y1 Ha 0 % v Tekylee nonoxeHne Kypcopa Y2 Ha 100 %.

Mocne Toro, Kak byayT yctaHoBAEHbI nonoxKeHna 0° n 360° (Npu namepeHumn dasbl)
nmnm 0 % 1 100 % (Npy M3MepeHnn OTHOLLEHUS), MPU PEryInpoBKe KypcopoBs byayT
WMHAMLUMPOBATLCA pe3ynbTaTbl U3SMEPEHUI OTHOCUTENbHO 3aZlaHHbIX MOIOXKEHU.

7 [lns perynnpoBKM BbibpaHHbIX KYpcOpoB BpallaiTe pydky "Kypcopbl!".

MOMKHO TaK:Ke pacronaraTb Kypcopbl, MCMOAb3YA CEHCOPHbIM 3KpaH. Cm.
"MepeTtacknBaHme Kypcopos" Ha cTpaHuue 60.
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Mpumepbl KypcopoB

HeTounmg : Enunnnigl

1 -

Puc. 42 lpumeHeHVe KypcopoB AN M3MEPEeHUa AANTENbHOCTM MMMY/IbCA Ha NPOM3-
BO/IbHOM YPOBHE
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 43 TllpymeHeHUe KypcopoB A/1A U3MepPeHMA YacToTbl "3BOHA" nocne ppoHTa m-
nyabca

PacTaHuTe ocuMaiorpammy B pexkime "Macwtab", 3aTem BbISCHUTE NOAPOOHOCTM C
MOMOLLbIO KYPCOPOB.
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VUYL U VLA L DV AL

MecTouHME Pt EnuHKLEl

1 -

Puc. 44 OrtcnerkmBaHuMe Kypcopos B OKHe "MacwTab"

MNomecTnte Kypcop X1 Ha 04HOM CTOPOHE MMNYAbCA, @ Kypcop X2 — Ha Apyro CTOpoHe
MMMybca.
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MecTouHME 4 | EnuHKLEl

1 -

Puc. 45 W3mepeHue 4nnTeNbHOCTU MMMNYAbCa C MOMOLLbIO KYpCOpOB

HaxmuTe nporpamMmmHyto KHorKy CBAsaHHble X1 X2 1 nepemewalite oba Kypcopa
O4HOBPEMEHHO, YTOObI NPOBEPUTL BapHaLMK ANUTENBHOCTU MMMYABCOB B MMMY/IbCHOM
nocneno0BaTebHOCTH.
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MecTouHME 4 | EnuHKLEl

1 -

Puc.46 OpHoBpemeHHOE nepemeLleHre KypcopoB AJ1A NPOBEPKU BapuUaLmin gau-
TENIbHOCTM MMMY/IbCOB
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

15 N3amepeHuna

ABTOMATMYECKOE BbIMOSIHEHUE U3MepeHUi [/ 272
M3meHeHne nsmepenunin / 274

CsogHana Tabnuua nsmepenuin / 274
M3mepeHus HanpsxkeHna / 280
N3mepeHns sBpemenn / 288

N3mepeHus nytem noacueta / 297
M3mepeHus cmelwaHHoro Tuna / 298
M3mepeHus, BbinonHsaemble ¢ BMN® / 299
Moporu usmepexunin / 302

OKHO n3mepeHuii / 304

Cratuctuka no usmepeHuo / 304
Mposepka npeaena nsmeperHuna / 307

C nomolibto KHomnkK [Meas] U3mepeHua MoXKHO aBTOMATUYECKM BbIMOAHATb
M3MmepeHue CUrHanos. HekoTopble BUAbI U3MEPEHUIM AOCTYMHbI TO/IbKO A1 aHa0roBbIX
BXOZHbIX KAHAN0B.

Pe3ynbTaTbl NOCAELHMX BOCbMM BbiOPaHHbIX M3MepeHuii oTobpaKatoTcaA B AMaioroBom
OKHe "M3mepeHuna" (KoTopoe MOXKHO BblbpaTh B MeHt0 HOKOBOW NaHes v cnpaBa — CM.
"Bbibop oTobparkeHnAa MHGoOpMaL MM UM SNEMEHTOB yNpaBieHNAa Ha 6OKOBOM
naHenn" Ha ctpaHuue 58 1 "OTcoegMHEeHNE ANManoroBbiX OKOH HOKOBOW NaHeNn
MeToZIOM MnepeTackmBaHua" Ha cTpaHuue 59).

Mpu AobaBNEHUMN U3MEPEHNE OTODPAKAETCA BHU3Y CMMCKA AMAN0rOBOro OKHa
"M3amepeHus", a Kypcopbl, KOTOPbIE YKa3bIBAIOT Ha M3MEPAEMYIO YacTb CUTHaNa,
aBTOMATMYECKM OTODpaKatoTcA Ha Aucnaee. MOXHO U3MEHUTb U3MEPeEHUE, ANA
KOTOpPOro oTobparkatoTcs Kypcopsbl. 15 3TOro KOCHUTECh M3MEPEHMS B CMIUCKE U B
OTKPbIBLUEMCS KOHTEKCTHOM MEHIO BbIOGEPUTE MYHKT OTCIEKUBATDL Kypcopamm vam
BblbepuTe HY>KHOE M3MepeHne B MeHto "Kypcopsbl".
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O6paboTKa NonyyeHHbIX AaHHbIX

Kpome M3meHeHMa napameTpoB oTobpakeHus, nocie cbopa AaHHbIX MOXKHO TaK:Ke
NPOBOANTL BCE U3MEPEHUA U NPUMEHATL BCe MaTemaTuyeckne GpyHKumuu. Mo mepe
NPOKPYTKKU, MacLUTabnMpoBaHMaA, BKAOYEHUA U BbIKAOYEHUA KaHanos byaert
BbINO/IHATLCA NepepacyeT U3MepeHuli 1 MaTeMaTnyYecknx GyHKLMI. YBenmueHue 1
yMeHblUeHMe MacluTaba curHana ¢ NOMOLLbI0 PYYKU 3MeHeHUsA KoadduumeHTa
Pa3BePTKU U PYYKM M3MEHEHMA HACTPOEK BOALT/AeNeHNA No BepTUKaAU NPUBOAUT K
M3MEHEHUIO paspeLleHuns ancnaen. Bo3geicTere Ha paspelleHre MaTeMaTUYeCcKux
GYHKUMIA U U3MepPEeHUI MPOUCXOAMUT BCAEACTBUE TOTO, YTO M3MepeHUa U GyHKLUK
NPOBOAATCA U MPUMEHAIOTCA K 0TOBpaXKaeMbIM AaHHbIM.

ABTOMaTMYeCKOe BbINMO/HEHME MBI\/\epeHVIM

272

1 HaxmuTe KHOMKy [Meas] U3mepeHus, 4Tobbl OTKPbITL MeHto "M3mepeHuna'.

2 HamuTe NporpammHyto KHoMKy J,06aBUTb M13MepeHUs, UToObl OTKPLITb MEHIO
«[106aBUTb U3MEPEHUAY.

3 Ecau nporpammHasn KHonka MapameTp focTynHa, BbibepuTe NnapameTp UCTOUHMUK.

MporpammHas KHomKka MapameTp AOCTyMNHa, eCM ANA U3MEPEHMA MOMKHO 334aTb
pa3sHble HaCTPOMKM.

4 Haxmute NporpammHyto KHonky UCTOUHUK, 4ToObI BbIGPaTh KaHa C 3anyLLeHHOM
MaTeMaTnyeckon GyHKLMEN UM OMOPHbINA CUTHAA ANA U3MEPEHMUA.

Ona M3MepeHl/Il\/JI AOCTYMNHbI TO/IbKO OTO6pa)K88Mb|e Ha AucCnaee KaHabl,
maTemaTnveckmne d)yHKLLl/Il/I M OMNOpPHbIE CUTHabl.

Ecnu Heobxoammasa Ans U3MepeHun YacTb CUrHaNa OTCYTCTBYET Ha AWCNIee UK
oTobpaykaeTca HeLOCTaTOYHO YeTKO (NpMmepHO 4 % OT NoAHOro macliTaba), To B
pe3ynbTate oTobpasutca coobuieHne «HeT dpoHTOB», «Obpe3san», «Manbih cUrHaN»
(HegocTaToYHaAA amMNANUTYAA), K< 3HAYEHUA» UK «> 3HAYEHUA» UK Nog0BHoe
coobuieHme, yKasbiBatloLLee, YTO Ha TOYHOCTb U3MEPEHUA NonaraTbCsa He caeayer.
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5 HaxmuTe NnporpammHyto KHonky TUN: 1 NoBEpPHUTE PydKy BBOAA, YTODLI BbIOPATH TUM
n3MepeHms.

Mony amn(1)

+

ab — N uuknoe

Tal — MonHER Skpan

Takke a4 Bbibopa M3MepeHN MOKHO MCMNO/1b30BaTb CEHCOPHbIN AMCNNEN.
KocHuTeck 3Hauka "+" B Ananorosom okHe "M3mepeHuna" Ha BOKOBOM NaHenu, YtTobsl
OTKPbITb MEHIO TUMNOB M3MepeHNin. CM. TakKe "CeHCopHbIe MPOrpaMmHble KHOMKN U
MeHt0 Ha aucnsiee" Ha cTpaHuue 61.

[ononHutenbHble cBEAEHUA O TMMAX M3MepeHuit cM. B pasgene "CBoaHasA Tabavua
n3mepeHunin" Ha cTpaHuue 274.

6 1A HaCTPOMKM AONONHUTENbHBIX MAaPaMeTPOB HEKOTOPbIX M3MEPEHWI CTaHeT
[OOCTYNHOW NporpaMmHan KHomnka Hactpoiiku.

7 HaxmuTe Nporpammuyto KHomKy [lo6aBUTb U3MEPEHUE UV HaXKMMUTE PYUKY BBOAA,
YTOObI MPOCMOTPETH U3MEPEHME.

Kypcopbl BK/IOYEHbI M YKa3biBatOT Ha 4aCTb CUrHaNa, KOTOPas MCMo/1b30Baaach A
BbINOMHEHMA NOCAeAHero A06aBNEHHOTO M3MEPEHMS (B CamoMm HK3y aucnaen). Ans
NMPOCMOTPa KYpCopoB A/1A paHee A0b6aBNeHHOro M3mepeHus (HO He nocneaHero)
CHoBa f06aBLTe M3MepeHue.

Mo ymonyaHuo oTobparxkaeTcs cTaTUCTUKA namepeHuid. Cm. "CTaTucTmka no
namepeHuto" Ha cTpaHuue 304.

8 YT0bbl BbIKNOYMTD U3MEPEHMSA, CHOBA HaxkMmUTe KHonKy [Meas] UamepeHua.
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VamepeHus ByayT yaaneHsl ¢ aMcnies.

9 YT0bbl OCTAHOBWTb BbINOHEHWE OAHOTO MAN HECKONbKUX U3MEPEHMUI, HaxKmMuTe
nporpaMmmHyto KHonky C6poc usmep v BoibepuTe U3MeEpPEHUE ANA yAaNeHUs UK
Ha)kMUTe YaanuTb Bee.

OuucTuTe Boe

Mocne yaaneHus Bcex U3MepeHuii Nnpm NnoBTOpHOM HaxkaTum [Meas] UsmepeHus
M3MEpPEeHMAMM Mo ymondaHuto byayT "Hactora" n "MonHaa amnantyaa".

3ameHeHne n3mepeHni

Ecnu nobasneHHoOe U3MEPEHME MMEET peakTUpyemble NapameTpbl (Hanpumep,
N3MEepPeHMa 3a[epKKM, Gasbl, 3aHMMaeMOol noaockl nponyckaHus, KMCK nan OT), To
napameTpbl TaKUX M3IMEPEHNI MOXKHO U3MEHATb.

1 HaxkmuTe KHoMnKy [Meas] U3mepeHus, uTobbl OTKPbITb MeHto «M3mepeHmsa».

2 HaxXmuTe NporpammHyto KHonKy U3smeHUTb uamepeHms, 4Tobbl OTKPbITb MEHIO
«M3MEHUTL M3MEPEHUAY.

3 HaxXmuTe nporpammHyto KHoOMKy BbibpaTb usmepeHue v BbibepuTe U3MeEPEHUE,
KoTopoe TpebyeTca oTpeaakTUPOBaTh.

4 HaMuTe NporpaMmHyto KHornKy Mapametp, 4Tobbl BbIGpaTh NapameTpb! ANA
N3MEHEHMA, @ 3aTEM MCMNO/Ib3yNTE OCTaNbHbIE MPOrPAMMHbIE KHOMKK, YTODbI
M3MEHUTb 3TU NapameTpbl.

CBoaHaa Tabnnua namepeHuni

B npvBeaeHHON fanee Tabauue nepedncaeHbl M3MepeHus, aBTOMaTUYeCKM
BbINO/HAEMble Ha ocumuanorpade. 4aa CUrHaN0B aHaI0roBbIX KaHa/0B BO3MOXHO
BbINO/MHEHME BCEX M3MEPEeHUI. 1A ONOPHbIX CUTHAMIOB U CUTHAZI0B MaTeMaTUYECKMX
bYHKUMI, 33 UCKNtoYeHMem BN, BO3MOMKHO BbINOSHEHME BCEX U3MEPEHMIA, Kpome
namepeHma "CueTunk". Kak nokasaHo B cieaytollei tabaunue, 4ns cMrHanos
Matematmyeckon GyHKUMM BMP 1 undpoBbIX KaHaN0B BO3MOXKHO BbINOAHEHME
orpaHnyeHHoro Habopa n3amepeHuit.
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UsmepeHue [onycr  [fonyctumo MpumevaHua
Mmo ana

ansa LUPpPOBbIX
MaTeM  KaHanoB

aTnuec
KoW

bYHKL,

um
BENd”

"O6wunit cHUMOK" Ha
cTpaHuue 279

"AMmnanTtyaa" Ha
CcTpaHuue 282

"Mnowaab" Ha cTpaHuue 298

"CpegHee 3HayeHMe" Ha Oa,

cTpaHuue 285 "MonH
bIlA
aKpaH"

"OcHoBaHue" Ha
cTpaHuue 283

"CKopocTb nepesaun B [Ja
6uTax" Ha cTpaHuue 292

"OnAnTenbHocTb cepun” Ha
cTpaHuue 291

"CyeTymK" Ha cTpaHuue 290 Oa Heponyctumo gna curHanos
MaTeMaTUYECKUX PYHKLMNA.

"3apep:kka" Ha Oa CpaBHUTENIbHOE U3MEPEHME ABYX

cTpaHuue 293 WUCTOYHMKOB. YTObbI YKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
Hactpoiiku.

"KoadpdpuumeHt [Ja

3anonHeHua" Ha
cTpaHuue 291

"Bpems cnaga" Ha
cTpaHuue 292

"YactoTa" Ha cTpaHuue 289 Oa
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo ana
ana undposbIX
matem  KaHanos

aTmuec
KoW

byHKL
uum

"Makcumym" Ha Oa
cTpaHuue 281

"MuHumyM" Ha [a
cTpaHuue 281

"CyeTumK nepegHero
¢dpoHTa" Ha cTpaHuue 298

"CyeTuymnK 3agHero
dpoHTa" Ha cTpaHuue 298

"CYeTUmK NoNOKMUTENbHBIX Oa
MMnynbcoB" Ha
cTpaHuue 297

"CYeTumK oTpULATENbHbIX Oa
MMMyNbCcoB" Ha
cTpaHuue 297

"OTKNOHEHMe oT
YCTaHOB/IEHHOTO
3HauyeHuA" Ha cTpaHuue 283

"MonHan amnautyga" Ha Oa
cTpaHuue 281

"Mepwvog" Ha cTpaHuLe 289 Oa

"®aza" Ha cTpaHuue 294 CpaBHUTENIbHOE U3MepeHUe ABYX
MCTOYHMKOB. YTOBbI YKa3aTb
BTOPOW UCTOYHWK, HaXKMUTE
Hactpoiiku.

"OTpuLaTENbHbIN
Bblbpoc" Ha cTpaHuue 284
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
umo AnA
ana undposbIX
MaTemM  KaHanos
aTnuec
KoW
byHKL
1]
BN®”
"KoaddumumeHT" Ha CpaBHUTENIbHOE U3MepeHue ABYX
CcTpaHuue 288 MCTOYHMKOB. YTObbI YKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
Hactpoiiku.

"Bpems HapacTaHua" Ha
cTpaHuue 292

"CKOpOCTb HapacTaHus
BbIXOAHOro HanpsaxxeHua" Ha
cTpaHuue 299

"DC RMS" Ha cTpaHuue 285

"AC RMS" Ha cTpaHuue 286

"Bpems B MOMEHT Oa
¢dpoHTa" Ha cTpaHuue 292

"BepxHuii ypoBeHb" Ha
CTpaHuue 282

"+ OnntenbHoCcTb" Ha Oa
cTpaHuue 291

"— OnutenbHocTb" Ha Oa
cTpaHuue 291

"X Npu makcMmanbHOM Oa Pe3synbraTthbl BblpaXkeHbl B repLax.
3HaveHun Y" Ha
CcTpaHuue 296

"X Npu MUHUMaNbHOM Oa Pe3synbTaThl BblpaXKeHbl B repLax.
3HayeHun Y" Ha
cTpaHuue 296
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MN3mepeHua c
NOMOLLbIO
NPUIOKeHUA anA
n3mepeHus
MOLLHOCTH

N3mepeHune
OBYXKaHaNbHbIX
OaHHbIX
(npobHuK
N2820A)

278

UsmepeHune

DOonyct  [Jonyctumo
Mmo ana

ana undposbIX
MaTtem  KaHa/nos
aTnuec

KoM

byHKL

um

BNe®”

MpumeyaHus

"Y B X" Ha cTpaHuue 281 JIE! Oa Ha rpadukax BN no ocm X
OTKNaApIBaAETCA 3HaYeHMe

4acToThl.

* ~ ~
[ns BbINOAHEHWA APYrMX U3MepeHut curHana bMNd socnonbsyitecs Kypcopamu.

Ob6paTtnTe BHUMaHKWE, YTO MNPU HANUYUK TULUEH3UM NPUNOKEHNA ANA U3MEPEHMS
MOLLHOCTM M aHaNn3a AOCTYNHbI AONOAHUTENbHbIE U3MEPEHUA, ECIU MPUNOKEHNE ONA
M3MEPEHMA MOLLHOCTY BKIOUYEHO. [N NONYyYeHUA AONONHUTENbHOW MHOPMALIMM CM.
Pykosodcmeo no aKkcnayamayuu NpuaoxeHus 05 uamepeHus MOUHOCMU, KoTopoe
MOYHO 3arpy3nTb Ha Beb-caite www.keysight.com/find/3000TX-Series-manual.

ObpaTnTe BHUMaHWE, YTO AOMONHUTENbHbIE U3MEPEHMA MOMXKHO BbIMOAHATH C MOMOLBIO
BbICOKOYYBCTBMTE/IbHOTO TOKOBOIO NpobHMKa N2820A, eciv UCNONb3YHOTCA OCHOBHOM U
O0MONHUTENbHbIN Kabenn NpobHMKa. JaHHble YyBENIUYEHHOTO CUIHANA HUXKE YPOBHA
3aXKMMa NPObHMKa 06beANHATCA C AaHHBIMWU YMEHbLEHHOTO CUTHa/a Bbile YPOBHS
3aXKMMa NPobHMKa, B pesy/bTaTe Yyero 06pasyeTca CUrHas, Ha KOTOPOM BbINONHAETCA
M3mepeHue. ITU U3MEepPEeHNa AOMNYCTUMbI TONBbKO A/19 aHaI0rOBbIX BXOAHbIX KaHa0B.

U3mepeHUe ABYXKaHaANbHbIX AAaHHbIX MpumeuaHua

(npo6HuK N2820A)

AmnauTtyaa Cm. "AmnanTyaa" Ha cTpaHuue 282.

3apag, 3apag, (B A 4) — 310 M3MepeHHan obnacTb nog,
curHanom. Cm. "Mnowaab" Ha cTpaHuue 298.

CpepHee 3HayeHue Cm. "CpepHee 3HayeHMe" Ha cTpaHuue 285.

OcHoBaHue Cm. "OcHoBaHwue" Ha cTpaHuue 283.

MNonHas amnauTyga Cm. "MonHaa amnauntyaa" Ha cTpaHuue 281.

=ToK,RMS Cm. "DC RMS" Ha cTpaHuue 285.
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MsmepeHMe ABYXKaHa/IbHbIX AAHHbIX anMeanMﬂ

(npo6HuK N2820A)

~ToK,RMS Cm. "AC RMS" Ha cTpaHuue 286.

Mpu ncnonszosaHum NpobHrka N2820A ana n3mepeHnit Ha ycTpoicTae ¢ baTaperHbim
nWUTaHMEM (3amMacHbIM) Bceraa npucoeamHaNTe NOCTaBAAEMbIN B KOMI/IEKTe
333eMNAIOLLMIN NPOBOL K KNEMME 3a3eMIeHMA Ha YCTPOMCTBE U pasbeMy 3a3em/eHunn
Ha NPOBHWMKeE, KaK MOKa3aHO Ha CcaeaytoLLEM PUCYHKe. TTpocTo 3adUKCUpyiTe KoHel,
NpoBOAaA 3a3eM/1eHNA B pasbemMe NpobHuKa. bes nposoaa 3a3emneHma ycuantens
BXOZHOTO CUTHaNa B CMHbA3HOM PEXMME HEKOPPEKTHO BbIBOAUT CUTHASbI.

Ground_ﬁ_‘_
Lead

Ground Connectic
on Probe

Battery Powered Device

Puc. 47 ViamepeHus Ha ycTpoiicTeBe ¢ 6aTapeiHbiM MMTaHMEM C MOMOLLbIO NPOBHUKA
N2820A

OBWmM CHUMOK

Mpu n3mepeHun Tuna "OB6LWMIA CHUMOK" OTOBPaXKaETCA BCM/bIBAOLLEE OKHO CO
CHMMKOM BCEX M3MEPEHWNIN OTAENBHOIO CUrHana.
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ABTO

THCTHER

5

MOMKHO TaKKe BbIMOMHUTb HAacTPOWKY Ana KHomku [Quick Action] BbicTpoe aelicTBue,

4yTOObI NPY ee HaxkaTUM oTobparkaoch B Cri/ibiBatoLee OKHO "O6wmit cHUMOK". Cm.

"HacTpoiika kHonku "[Quick Action] BbicTpoe aenctemne"" Ha cTpaHuue 403.

3mepeHua HanpsakeHms

280

Ha cnegytouiem pUCyHKe NOKasaHbl TOYKM M3MEPEHUA HAaNPAXKEHMA.

MaKCUMYM: - - == === preg o moosonmmnngeone . BepxHuin ypoBeHb

MonHasa amnnnTyAa

----------------------------------------------- OcHoBaHue
""" MuHuMyMm

B KauecTBe eMHWL, U3MEPEHUA CUTHA/A KaXKA0r0o BXOAHOIO KaHala MOHO YCTaHOBUTb
BOJIbTbI MM @aMMepbl, UCMO/b3YA MPOrPaMMHYIO KHOMKY EAMHULLI Npo6HUKa. Cv.
"YKazaHue eguHUL, U3MepPeHUA KaHana" Ha cTpaHuue 98.

OnucaHne eauHAULL U3MEPEHMA CUTHAN0B MaTeMATUYECKMX GYHKLWI CM. B pasaene
"EANHULBI U3MEPEHUA CUTHAN0B MaTeMaTMYeCcKnX GyHKLMIA" Ha cTpaHuue 116.
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e "MonHaa amnantyga" Ha cTpaHuue 281

e "MaKkcumym" Ha cTpaHuue 281

e "MuHumym" Ha cTpaHuue 281

e "AmnauTtyga" Ha cTpaHuue 282

e "BepxHWUI ypoBeHb" Ha CcTpaHuLe 282

e "OcHoBaHue" Ha cTpaHuLe 283

e "OTKNOHEHMEe OT YCTAaHOB/IEHHOTO 3HaYeHMa" Ha cTpaHuue 283
e "OTpuuaTtenbHbii Bbibpoc" Ha cTpaHuLe 284
e "CpegHee 3HayeHue" Ha cTpaHuLe 285

e "DC RMS" Ha cTpaHuue 285

e "ACRMS" Ha cTpaHuue 286

e "KoadoduuymeHT" Ha cTpaHnue 288

[MonHasa amnanTyaa
3HayeHue NoSHOM AMNANTYAbl — 3TO Pa3HMUA MeXAY MaKCMMa/IbHbIMU U
MUHUMA/IbHbIMU 3HAYEHUAMMN. V|3MepHeMble 3Ha4yeHus obo3HavatoTcA KypCopamun oCu
Y.

MaKkcrmym
l\/Iachv\y/v\ — 3TO MaKCUMa/IbHbIN YPOBEHb 0T06pamaeM0ro CUrHana. l/l3lv\epﬂelv\oe
3HayeHMe 0b03HaYaeTca Kypcopom ocn Y.

MUHUMYM

MWHMMYM — 3TO MUHUMa/bHbIN YPOBEHb OTODPaXKaeMoro curHana. Mamepsaemoe
3HayeHue obo3HavYaeTcs Kypcopom ocu Y.

YBX

YBX n3mepAaeT 3Ha4eHmne No BeEPTUKaNN B 3aJaHHOM NMOIOXKEHWNN MO TOPU3OHTANN ANA
YKa3aHHOro cMrHana NCToYHMKa. TouKa no FTOPU30OHTAIN 40/1KHA HaXo4UTbCA Ha SKPaHe.

Ecnv no ropnsoHTanbHOM OCK OTKAaAbIBAETCA BPEMS, TO KOOPAMHATa NO ropU3oHTaN
npeactasaseT coboi 3HaYeHne BpeMeHM OTHOCUTE/IbHO COObITMA 3anycKa.
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Koraa nctouHnkom siensetcs curHan BN (bbicTporo npeobpaszosaHna Pypbe), no
rOPM30HTa/IbHOM OCKM BMECTO BPEMEHM OTK/1a/1blBAETCA YacTOTa, @ KOOPAMHATOM Mo
rOPM30HTaNN ABNAETCA 3HAYEHME YaCTOTbl.

Amnauntyaa

AMNANTYAA CUTHaNa — 3TO Pa3HULA MEXIY €r0 BEPXHUM U HUXKHUM 3HaYEeHUAMM.
N3mepsemble 3HaYeHUa 0603HaYatoTca Kypcopamm och Y.

BepxHuni1 ypoBEHb

BepxHui1 ypoBEHb CUIHaNa — 3TO peskum (Hambonee obliee 3HaUYeHMe) B BepXHei 4acTu
curHana. Ecnm sToT peknm TOUYHO He onpeaesnieH, 3HadeHne napameTpa "BepxHuin"
paBHO 3Ha4YeHMto NapameTpa "Makcumym". Miamepsiemoe 3HayeHne obo3HavaeTcs
Kypcopom ocu Y.

Cm. Takke ¢ "JloKanm3auma umnynbea A1A U3MepeHUa BepXHero ypoBHA" Ha cTpaHuue 282

Nokanusauma umnynbca gna M3MepeHns BepxXHero ypoBHS

Ha pucyHKe HMKe NoKa3aHo, Kak C MOMOLLbIO pexunma "MacwTab" nokannsosaTb
MMMYNbC ANA BbINOAHEHWSA N3mepeHus BepXHuil ypoBeHb.

MorKeT NoHaA0bUTbCA U3MEHUTb HACTPOMKY OKHa M3MepeHMa, YTODbl MPOBECTH
n3mepeHme B HMxKHem okHe "MacwTtab". Cm. "OKHO uamepeHuin" Ha ctpaHuue 304.
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BTOEbIGOpN

CratHcTHES

ot

Puc. 48 Jlokanusauma obnactv gna namepeHuna BepXHero ypoBHA

OcHoBaHue

OcHOBaHMe CUrHana — 3To pexum (Hanbonee obliee 3HaUYEHNE) HUNKHEN YaCTU CUrHana.
Ecnv 3TOT peXkMm TOYHO He onpeenieH, OCHOBAaHWE COOTBETCTBYET MUHUMYMY.
N3mepsemoe 3HaveHMe 0603HavYaeTca Kypcopom ocu V.

OTKNnoHeHMe oT YCTaHOB/IEHHOIO 3HA4YeHNA

I3mepeHune OTKAOHEHMA OT YCTAHOB/IEHHOMO 3HAYEeHMA — 3TO BbIPaXKEHHOE B MPOLEHTax
OT aMNAUTYAbl UCKAXKEHWe, CONPOBOXAatoLLee rMaBHbI Nepexos poHTa. Kypcopbl no
ock X 0603HaYatoT M3MePEHHbIN GPOHT CUTHaNa (BAMMKAMWKIA K KOHTPOIbHOW TOYKe

3anycka).

.. local Maximum — D Top
Rising edge overshoot = Amplitude % 100
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Base — D local Minimum
Amplitude <100

Falling edge overshoot =

OTKINOHEHWe OT YyCTAHOBMEHHOTO 3HaYeHus
L - JlokanbHbIN MakCuMym

/v
NokankHbIA MUHAMYM  OtkrioHEHME OT YCTAHOBIIEHHOTO 3HAYEHMS

ABTO

Puc. 49 AsTomaTtunyeckoe n3mepeHne OTKIOHEHUA OT YCTAHOB/IEHHOIO 3Ha4YeHUA

OTpuuaTenbHbI BbIbpOC

OTpuuaTenbHbIi BbIOPOC — 3TO BbipaXKeHHOE B MPOLEHTax OT napameTtpa "Amnantyaa"
WCKaXKeHWe, NpeaLecTsytollee raBHoMy nepexofy dpoHTa. Kypcopbl no ocn X
0003HaYatoT U3MEPEHHbIN GPOHT cUrHana (6AMKaNLWNI K KOHTPOILHOM TOYKE 3aMycKa).
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N3mepeHunsa

local Maximum — D Top y
Amplitude

Rising edge preshoot = 100

Base — D local Minimum
Amplitude < 100

Falling edge preshoot =

OTpuuaTtenbHbli BIGpoc

JTokanbHbIN MakcuMym
A

BepxHuii ypoBeHb

OcHoBaHue

OtpuuaternbHbIf Boibpoc  JoKanbHbIA MUHUMYM

CpefHee 3HavyeHMe

DC RMS

CpeaHee 3HayeHMe — 3TO CyMMa YPOBHEN Npob curHana, AeneHHas Ha YnMcno npob.

Xi
Average = =5

lne X; = 3Ha4eHune B Msw\epﬂemoﬁ i-on TOYKE, a N = KO/IN4eCTBO TOYEK B MHTEpBae
N3MepeHnA.

15

Vi3meHeHWe nHTepBana namepeHus "MosHbIM 3KpaH" No3BOAAET U3MEPUTL 3HAYEHME BO

BCeX OTO6|Oa)'KaEMbIX TOYKaX daHHbIX.

N3meHeHne nHTepsana namepeHmns "N-LuKbl" NO3BONSET U3MEPUTbL 3HAYEHUE Ha

LeNoM yncse Nepnoaos otobpaskaemoro curHana. Mpu Haamumm meHee Tpex GPOHTOB

Ona nsmepeHuns otobpaskaetca coobuieHne "HeT dpoHTOB".

Kypcopbl no ocu X 0603Ha4atoT MHTEPBaA M3MEPAEMOro CUrHana.

DC RMS — 370 cpeAHeKkBaapaTMYecKkoe 3HaYeHne curHana 3a oauH uam 6osee NoHbIX

nepvoaos.
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AC RMS

RMS (dc) =

f4e X; = 3Ha4YeHVe B USMEPAEMOW i-Oi TOUKE, @ N = KOIMYECTBO TOYEK B MHTEPBAsE
N3MepeHus.

ViameHeHWe nHTepsana namepenus "ToaHbIN 3KpaH" No3BOAAET M3MEPUTL 3HAYEHME BO
BCEX OTODParkaeMblx TOUKAX AaHHbIX.

MN3meHeHMe nHTepBana namepeHns "N-LUMKabl" NO3BOASET MU3MEPUTb 3HAYEHME Ha
LiesIOM Ymc/ie Nepmnoaos oTobpaskaemoro curHana. Mpu HaaMumMm meHee Tpex GPoHTOB
O15 n3mepeHma otobparxkaetca coobuleHne "Het ppoHTOB".

Kypcopbl no ocn X 0603HaYatoT MHTEePBaa M3MEPAEMOro CUrHana.

AC RMS — 310 cpeaHeKBaZpaTUYeCKoe 3HaYeHWe CUrHana C yaaneHHbIM KOMMNOHEHTOM
NOCTOAHHOTO ToKa. OHO MCMOAb3YeTCA, HaNPUMep, 418 U3MEPEHUA LYMOB UCTOYHMKA
nUTaHKA.

MHTepBan namepeHuna "N-umKbl" NO3BOAAET U3MEPUTL 3HAYEHME HA LLESIOM Yncne
nepuoaoB oTobpaxKaemoro curHana. Mpu HaaMuum meHee Tpex GPOHTOB ANA
n3mepeHmsa otobparxkaeTtca coobuieHne "HeT dpoHToB".

Kypcopbl no ocu X 0603Ha4atoT MHTEPBAN M3MEPAEMOTO CUTHaNa.

N3meHeHne nHTepsana namepeHmns "MonHbli akpaH" (CTaHAaPTHOE OTKAOHEHME) — 3TO
cpeaHeKBaapaTMYecKoe M3MepeHne B NOAHOIKPAHHOM PEXMME C yAaNEHHbIM
KOMMOHEHTOM MOCTOAHHOIO ToKa. OHO NO3BOAET M3MEPUTL CTaHAAPTHOE OTKIOHEHUE
0TOOPaKAEMbIX 3HAUEHUIN HANPAKEHUS.

CTaHAapTHOE OTKNOHEHWE M3MEPEHMS — 3TO BE/IMYMHA, Ha KOTOPYIO M3MepeHue
OTK/IOHAETCA OT cpeAHero 3HaveHus. CpefHee 3HaYeHne U3MepeHmns — 3To
ycpeaHeHHoe CTaTUCTMYECKOe 3HAaYEHMEe U3MEPEHMUA.

Ha pucyHKe HMKe Noka3aHo rpaduyeckoe npeactaBieHne cpeHero 3HaueH s 1
CTaHAAPTHOrO OTK/IOHEeHMA. CTaHAapPTHOE OTK/IOHeHWe 0603HavYaeTcsa rpedeckoin byksom
"curma" ©. Ona pacnpenenerHua laycca 68,3 % pe3ynbTaToB 3IMEPEHUI HAXOAATCA B
npeaenax Asyx curma (+ 16). 99,7 % pe3ynbtaToB U3IMEPEHMUI HaxoaATCA B Npeaenax
wectu curm (+ 3G) oT cpeaHero.
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mean

-30-20-10 0 10 20 30

L ]
68.3%
95.4% J

99.7%

CpefHee 3Ha4YeHme BblYMCNAECTCA CIeAYOLNM o6pa301v\:

N
2"

7=N

loe:
® X =cCpefHee 3HaYeHue.
e N = KONMYeCTBO NPOBeAEeHHbIX U3MEPEHUN.

¢ Xj=pe3ynbrat MBMEDEHV]VI C HOMEPOM .

CTaHA4apTHOE OTKNOHEHME BbIMMCAAETCA CAeay oMM O6|0330N\3

[ne:
® O =CTaHAAPTHOE OTK/JOHEHME.
¢ N = KOANYECTBO NPOBEAEHHbIX U3MEPEHWUI.

* X; = pesynsTaT USMEPeHUt C HOMEPOM i.

¢ X=CpeaHee 3Ha4eHMe.
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N3mepeHma

KoadpdunumeHT

Mpu n3mepeHun KoadduumeHTa oTobparkaeTca KO3IGDUUMEHT CpeaHEKBAAPATUYECKMNX
HanpAKeHMI NepeMeHHOro TOKa [BYX MCTOYHUKOB, BblpaXKeHHbIX B 4b. YTobbl BbIGPaTbL
KaHa/bl UCTOYHMKOB A1 U3MEPEHMSA, HaXKMWUTE NPOTrPaMMHYLo KHOMKy HacTpoiiku.

3mepeHnsa BpeMeHu

288

Ha cneaytollem pucyHKe noKasaHbl TOYKM U3MEPEHNA BPEMEHM.

Bpewmsi HapacTtaHusa Bpewms cnaga

—»i — !.i Moporu
!
i

4,‘
1

f—ﬁ BepxHuii
! ==== CpeaHui

HwxxHun

L*E””Te”bHOCTb ~ANUTENbHOCTE
i« Mepuoa

M0 YMONYaHWIO 3HAYEHMA HUKHETO, CPeAHEro U BEPXHEro Noporos M3mepeHns
cocTasnAoT 10%, 50% 1 90% B NpoOMEXKYTKE MEXAY KPaHUMK BEPXHUM U HUMKHUM
3HauYeHnsMK. CBEEHWSA O HACTPOMKE APYrMX MPOLEHTHBIX, @ TaKKe abCOMOTHBIX
NMOPOroBbIX 3Ha4YEeHN cM. B pasaene "Moporn nsameperHnin' Ha ctpaHuue 302.

e "Mepuog" Ha cTpaHuue 289

e "YactoTa" Ha cTpaHuLe 289

e "Cyetumk" Ha cTpaHuue 290

e "+ [InutenbHOCTb" Ha cTpaHuue 291

e "— [InutenbHocTb" Ha cTpaHuue 291

e "[InutenbHocTb cepun' Ha cTpaHuue 291

e "KoadoduumeHT 3anonHeHma" Ha ctpaHmue 291
e "CkopocTb nepegayu B butax" Ha cTpaHuue 292
¢ "Bpemsa HapacTaHua" Ha cTpaHuLe 292

e "Bpemsa cnaga" Ha cTpaHuue 292

e "3apgep:kka' Ha cTpaHuue 293

e "®aza" Ha cTpaHuLe 294

e "X npu muHUManbHOM 3HauYeHnn Y" Ha cTpaHmLe 296
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e "X npu makcumanbHOM 3HaYeHuun Y" Ha cTpaHuLue 296

[Mepunopn

Mepuos — 3To Nepuoa NOSHOMO LMKAA CUrHaNa. ITO BPEMA, M3MEPSEMOE MEXAY
nepeceyeHUsMM cpeHero nopora AsyMs NocaeoBaTelbHbIMKU Nepenaaammn oaHom
NoAAPHOCTU. [ANA UCKAOYEHNA BANAHWA KOPOTKMX MMMYNbCOB 3TOT NEpPexos, CpeiHero
nopora Tak:Ke AOMKEH NMPOXOANTb YepPes HUIKHUIK U BEPXHUIA YPOBHM nopora. Kypcopsl
ocu X 0603HaYatoT M3MepAeMblIli y4acToK curHana. Touka cpeaHero nopora
0603HavaeTcsa Kypcopom ocu Y.

YacTtoTa

YacroTa onpegensaetca Kak 1/nepvoa. Mepuos onpeagnsaetca Kak Bpema Mexay
nepexofamun cpefHero nopora Agyx nocaefoBateNbHbIX PPOHTOB OAHOM NONAPHOCTY.
Ona nckntoveHma BANAHMA KOPOTKMX UMMY/IbCOB 3TOT NEPEXOs CpeAHEero nopora Takxe
OOJIXKEH NPOXOANTb YepPe3 HUMKHUI 1 BEPXHWUIA YPOBHM Nopora. Kypcopbl ocn X
0603HaYatloT M3MepPAEMbI Y4aCTOK CUrHana. Touka cpeaHero nopora ob6o3HavaeTcs
Kypcopom ocu Y.

Cm. Takke o "Jlokanusauma cobbiTuA C Lenblo M3MepPeHUA YacToTbl" Ha cTpaHuue 289

Jlokannsauma cobbITHA € uenbo namepeHna 4actoTbl

Ha cnefytolem pUcyHKe NoKasaHo npumeHeHne pexkmma "MacwTtab" ans nokannsaumm
COBbLITUA C LENb0 M3MEPEHMA YacToTbI.

MorKeT NoHaA0bUTbCA U3MEHUTb HAaCTPOMKY OKHa M3MepPeHMa, YTODbl MPOBECTH
namepeHme B HMxKHem okHe "MacwTab". Cm. "OKHO uamepeHuin" Ha ctpaHuue 304.

Ecnu curHan o6pe3aH, TO nNpoBeAeHMe TaKOro USMeEPEHNA MOXKET OKa3aTbCA
HEBO3MOXHbIM.
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290

CyeTymK

Puc. 50 Jlokanusaumsa cobbiTMA C LEeNbo MU3MEPEHUA YaCTOTbI

B ocumnnorpade InfiniiVision cepum X nmeeTtcs BCTPOEHHbIM annapaTHbI YaCTOTOMED,
KOTOPbIN C Le/1bto U3MEPEHMA YaCTOTbl CUTHaAa NOACUYUTLIBAET KOJIMYECTBO LIMKAO0B 33
nepuoj BpemeHu (M3BECTHbIM Kak Bpemsa cpabaTbiBaHWA MO yNpaBasoWEeMY BXOAY).

Bpems cpabaTbiBaHWA N0 ynpaBAAtoLLEMY BXOAY — 3TO TOPU3OHTaNbHbIN AMana3oH
ocupnnnorpada ot 0,1 ¢c Ao 10 ¢ BKAOYUTENBHO. B OTIMUME OT APYrMX U3MEPEHMUIA OKHO
BPEMEHHOW pa3BepTKM C MacliTabnpoBaHWem NO ropn3oHTaNN He 3anycKaeT
namepenme "Cuetumk".

B perkmme nameperma "CyeTunk" MOXKHO M3MepPSATb toOblie YacToTbl B Npeaesnax
WMPUHbI MOAOCHI NPOMycKaHWs ocumanorpada. MMHMManbHas 4ONyCcTMMas YacToTa
coctasnseT 2,0 / Bpema cpabaTbiBaHMA MO YNPaBAAIOLLEMY BXOAY.

ITOT annapaTHbIf CYETYMK MCNOb3YET BbIXOAHOWM CUrHaA KoMNapaTopa 3anycKa.
MosTomy cneayeT 3a[aBaTb BEPHbIM yPOBEHb 3aMycKa NPOCYUTbIBAEMOro KaHana (Mam
nopor- Ana uMdpoBbIX KaHaNoB).

B KayecTBe NCTOYHMKA MOXKHO Bbl6paTb adHanoroeble U LI,Md)pOBbIe KaHasnbl.

OAHOBPEMEHHO MOXKHO 0TOBPA3UTb TONbKO OAHO U3MEPEHME B PEXMME CYETYMKA.
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+ ANnTeNbHOCTb

+ ANNTEeNbHOCTb — 3TO MHTEPBAN BPEMEHW OT CPEAHEr0 Nopora nepeaHero ppoHTa
CUTHana o cpeaHero nopora cieaytouero 3agHero ppoHTa. Kypcopbl ocn X
0603HaYatoT n3MepaemMblit MNyAbC. ToUuKka cpeaHero nopora 0603Ha4YaeTCca Kypcopom
ocn Y.

— [ANnTenbHOCTb

— ANANTEeNbHOCTb — 3TO MHTEPBAI MEXKIY CPeAHMM MOPOrom 3aaHero ppoHTa curHana u
CcpeHMM NOPOrom crieaytollero nepeaHero @poHTa 3Toro curHana. Kypcopbl ocun X
0603HaYatoT n3MepaemMblit UMNyAbC. ToUuKka cpeaHero nopora 0603Ha4YaeTCca Kypcopom
ocn Y.

OnnTenbHoOCTb cepunm

B pekmme nsmepeHms OamMTeIbHOCTV NakeTa onpeaenseTcs Bpems oT Nepsoro A0
nocnenHero GpoHTa Ha sKpaHe.

A
v

Burst width

KoadpduumeHT 3anonHeHns

KoadpduUMEHT 3an0AHEHWA NOBTOPAIOLLENCA CEPUN UMIMY/IbCOB — 3TO NPOLIEHTHOE
OTHOLLEHWE ANUTENbHOCTU LUMPUHDBI UMMY/bCa K Neprody. Kypcopbl 0cu X NOKasbiBatoT
n3mepsaemblii nepuog spemenu. Toyka cpeaHero nopora 06o3HavaeTcs Kypcopom ocu Y.

+ Duty cycle = %}g&h x 100 — Duty cycle = —_Pz\r]iigzlh x 100
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CKopoCTb Nepeaayn B bHutax

DYHKUMA U3MEPEHMA CKOPOCTM Nepeaadun B bBrTax M3mepseT BCe NONOKMUTEbHbBIE 1
oTpuLaTeNbHbIE ANUTENBHOCTM MMMYAbCA CUrHaNa, 6epeT MUHUMabHOE HalaeHHoe
3HaYyeHue AAUTEeNbHOCTU Nt0BOro TNa 1 MHBEPTUPYET ero 418 NONyYeHUA 3HaYeHNs B
repuax.

Bpemsa HapacTaHua

Bpemsa HapacTaHMs cMrHana — 3TO MHTEPBAA MEXAY NePEXOA0M HUKHErO U BEPXHEro
noporos nepegHero ¢poHTa curHana. Kypcop ocu X obo3HavaeT usmepsaemblit GpoHT.
[na nonyyeHns makcrmanbHoM TOYHOCTM M3MEPEHMIM 3a4aiMTe Hanbonee BbICOKYHO
HaCTPOIKY BpemMeHn/oeneHus pasBepTku, NpU KOTOPOt NnepeaHnii GPOHT curHana
MONHOCTbIO OCTaeTCA Ha aKpaHe. Kypcopbl ock Y 0603HaYaoT TOYKM BEPXHETO U
HWXHEro Noporos.

Bpema cnaga

Bpemsa cnaja curHana — 310 MHTEPBA MEX4y Nepexofamm BEPXHErO N HUKHEro
noporos 3agHero GpoHTa curHana. Kypcop ocn X ob6o3HayaeT nsmepsemblit GpoHT. Ana
NONY4EHUA MaKCMMaIbHOM TOYHOCTM M3MEPEHMIA 3a4aiTe Hanboee BbICOKYIO
HaCTPOKY BpemeHun/0eneHmns pa3sepTku, NPu KOTOPO 3a4HMI GPOHT curHana
NOSIHOCTbIO OCTaeTCA Ha sKpaHe. Kypcopbl ock Y 0603HaYaoT TOUYKM BEPXHETO U
HWMXHEro Noporos.

Bpems B MOMeHT GpoHTa

292

Bpems B MOMEHT GPOHTA M3MepPAET BPeMs N0 rOpM30HTa/IbHON OCK B
MECTOMOIOKEHWM GPOHTa, 3aJaHHOIO C MOMOLLbIO NapameTpos UCTOUHUK, HaKNOH 1
Homep ¢ppoHTa.

Moporosoe 3HauYeHWe HaNPAKEHNs, UCMONb3YEMOE [I/11 STOFO U3MEpPEHUs,
npeacTasnnaet cobor Touky 50% c HebobLIOW NONPaBKOM Ha rncTepesnc. («CpeaHan»
HaCcTpoWKa nopora M3mMepeHunin Ana CUrHaa UCTOYHMKA He BAUAET Ha 3TO M3MepeHue.)

EC/v yKa3aHHbIN HAaKNOH ¥ NepeceyeHne NoporoBoro 3HadyeHus Homepa GpoHTa
HalAeHbl, To ocumanorpad BblAaeT BpemMs 3TOro NepeceveHns B CekyHaax
OTHOCMUTE/IbHO TOYKM 3aMycKa (Bpema=Hy/b).
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Ecnu He yanaeTca HaliTu yKasaHHOe nepeceyeHne, To eCTb eC/IM CUTHaN He NepecekaeT
3HayeHWe no BepTuKanm 50% nan ecnu curHan He nepecekaeT 3HaYeHMe NO BePTUKaU
50% yKa3aHHOe YMC0 Pa3 C 3aZaHHbIM YKIOHOM, TO ocumanorpad Bbiaaet cooblieHne
«HeT ppoHTOBY.

Mpw BbIOOPE 3HaYeHNA ABTO 415 NapameTpa N2 ¢ppoHTa ncrnonbsyeTcs GpoHT,
PacrnoNoXeHHbIM BMKe BCEro K KOHTPOIbHOM TOUKE BPEMEHHOM pa3BepTKu. Mpu
Bblbope GpOoHTa ero HoMep OTCYMTBLIBAETCA Ha AMCNIee CeBa Hanpasgo.

CurHanbl BMN® (bbicTporo npeobpasosaHma Pypbe) Helb3A BbIOMpPaTh B KavecTse
MCTOYHMKA.

3a4epxKa

3a4eprKKa U3MepAeT pasHULY BO BPEMEHW MeKAy ABYMSA GPOHTaMM CUrHaia ¢
MCNONb30BaHMEM 331aHHbIX MOPOrOBbIX TOYEK CUTHA/OB.

OTpuuUaTebHble 3HAYEHMA 3aEPKKM YKa3bIBAOT Ha TO, YTO BbIGPaHHbIN GPOHT
MCTOYHMKA 1 BO3HMK Nocse BbI6paHHOTO GPOHTa UCTOYHMKA 2.

Source 1 M

— «— Delay

Source 2 M

1 HaxmuTe kKHOMKy [Meas] U3mepeHus, uTobbl OTKPbITb MeHto "M3mepeHuna'.
HaxmnTe nporpammHyto KHoOMKy Llo6aBUTb U3MepeHus.

3 HaxkmuTe nporpammHyto KHonky Tun:, 3aTem C MOMOLLbIO PYYKM BBO/a BbibepuTe
napameTp 3ageprKKa

4 HaxkmuTe nporpammHyto KHormky MapameTp, a 3aTem BbibepuTe 1 yKaxmTe
cnefytoliye napameTpbi:

UcTouHUK 1, UCTOUHUK 2 — MCTOYHUK CUTHANA.

HaknoH uctouHuka 1, HaKNOH UCTOUHUKA 2 — nepeaHNil GPOHT UK 334HNUI
GPOHT.

Neo ¢ppoHTa ucTouHMKa 1, Ne GppoHTa UCTOUYHUKA 2 — HOoMep GPOoHTa ANs
BbIOPAHHOrO MCTOYHMKA.
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Ecnu BbibpaH pexkunm ABTo A5 Ne ppoHTa MCTOUHMKA 1, TO Ucnonb3yeTca GPOHT,
Hanbonee 6M3KO PACNONOMKEHHbIN K KOHTPO/IbHOM TOUKE Pa3BEPTKU. Pexmnm
ABTO TaK)Ke aBTOMATUYECKM BbibMpPaeTca 1 aAns napameTtpa Ne ppoHTa
MCTOYHUKA 2. MI3MeHUTb ero Henb3sa. B aTom ciydae ncnonbayetcs GPoHT
MCTOYHMKA 2, PACMONOKEHHDbIN BAMKe BCero K GPOHTY MCTOYHMKA 1.

Ecnu BbibpaHbl HOMepa GPOHTOB, UcHMCIeHMe GPOHTOB /19 060UX MCTOYHMKOB
BE/IETCA OT /IEBOM CTOPOHbI 3KpaHa.

Mopor uctouHuka 1, Mopor UCTOUHKMKA 2 — 33/1a€T, KaKoW NOPOroBbIi YPOBEHb
Ha MCTOYHUKE A0/MKEH MCMOMb30BaATLCA NPU U3MepeHnn: BepxHuii, CpegHuii nnm
HmxKHUIA.

5 /115 BbINONHEHWA U3MEPEHMA HAXKMUTE NMPOrPamMmMHyto KHoMKy [lo6aButb
nm3mepeHmue.

Ha npuBeaeHHOM Aanee puUCyHKe NOKasaHo M3MepeHMe 3a4ePKKM MeXay nepeaHnm
dpoHTOM KaHana 1 v nepeaHm GpPOHTOM KaHana 2.

CkHO

da3a

®a3a N03BONAET BbIYUCAUTL CABUT Ga3 Meay UCTOYHMKAMM 1 1 2, BbIpaXKeHHbIN B
rpagycax. OTpuuaTeNbHbIM cABUT Ga3 yKasbiBaeT Ha TO, YTO NepeaHNn GPOHT UCTOUYHMKA
1 nosBnseTca nosxe nepeaHero GpoHTa UCTOYHMKA 2.

294 Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KCMyaTaumm



M3meperna 15

Delay

Source 1 Period X360

Phase =

«—— Period —»

Source 1 M

— «— Delay

Source 2 W

HaxkmumTe kHoMnKy [Meas] U3mepeHus, 4TOObl OTKPbITb MeHI0 «M3mepeHnsay».
2 HakmuTe NporpammHyto KHoMKy J,06aBUTb M3MmepeHus.

3 HakmuTe NporpammHyto KHOMKy TUR:, 3aTeM C MOMOLLbIO PyYKM BBOAA BbibepuTe
napametp ®Pasa.

4 HaxkmuTe nporpammHyto KHomnky MapameTp, a 3aTem BbibepuTe U yKaxKmTe
cnefytowve napameTpbi:

UctouHuk 1
UCcTOYHUK 2
Mpw HacTpoMKax Gasbl MO YMOIYAHUIO NPOBOANTCA U3MepeHne dasbl mexay 1 1 2
KaHanamu.
5 [nA BbINONHEHUA U3MEPEHMA HAKMUTE NPOTPAMMHYIO KHOMKY J,06aBUTb

nimepeHue.

Ha npuBeaeHHOM Aanee puUCyHKe NoKasaHo namepeHmne dasbl mexay KaHaniom 1 v
MaTemaTnieckon dyHkumen anbdepeHumpoaHma KaHana 1.
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X 0Py MUHUMA/IbBHOM 3Ha4YeHun Y

X Npy¥ MUHUMaANbHOM 3HaYeHUM Y — 3TO 3HaYeHMe No ocu X (06bIYHO — Bpems),
M3MEepPEHHOEe NPU NEPBOM NOSBAEHUN CUTHANA MUHMMANbHOTO YPOBHSA B I€BOW YacTu
aKpaHa. Ecam curHanbl neprmoamnyeckmne, NoNoKeHNe MUHUMAIbHOTO YPOBHA MOXKET
M3MeHATbCS B Npeaenax curHana. Kypcop no ocn X 0603HayaeT nosoxKeHUe TeKyLLEero
N3MEePEHHOT0 3HaYeHUA X MPU MUHUMAbHOM 3HaYeHMM Y.

X Mpy MakKCMMaNbHOM 3Ha4yeHumn Y

X Npv MakcMManbHOM 3Ha4eHMKn Y — 3T 3HaveHme no ocn X (06bl4HO — Bpems),
M3MepeHHoe Npu NePBOM NOABAEHUN CUTHANA MAKCMMaNbHOTO YPOBHA B I€BOI YacTH
3KpaHa. Ecam curHanbl neprMoanyeckme, NoAOKeEHNEe MaKCMMa bHOTO YPOBHSA MOXKET
M3MeHATbCA B Npedenax curHana. Kypcop no ocn X 0603HayaeT NoNoKeHNe TEKYLLEro
M3MEPEHHOTO 3HaYeHUA X NPU MaKCMMaabHOM 3HaYeHun Y.

Cm. Takke ¢ "M3mepeHne NMKOBOro 3HayeHnsa ¢yHKumm FFT" Ha cTpaHunue 296

N3mepeHne NMKOBOro 3HavyeHunsa GyHKUnm FFT

1 B meHo "MaTemaTtuyeckas pyHKUMA curHana" Bbibepute FFT B KayecTBe onepaTopa.

2 Bbibepute napametp MaT.pyHKLMA 417 UCTOUHUKE B MEHIO M3MEPEHWIA.
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3 Bbibepute nsmepeHuns Makcumym 1 X npu makc Y.

Ona nsmeperHna MakcMmym B Ka4ecTse eIMHULL USMEePEHNA UCMNOb3YIoTCAa Ab, a anA
n3mepeHua X npu makc Y — repupl ana FFT.

N3mepeHua nytem noacyeTa

e "CYeTumK NosIOKUTENbHbIX MMMNYAbCOB" Ha cTpaHuue 297
e "CyeTumK oTpmLaTeNbHbIX MMNYyNbCOB" Ha cTpaHuLue 297
e "CyeTumK nepegHero ¢ppoHTa" Ha cTpaHuMLe 298

e "CyeTumk 3agHero ¢ppoHTa" Ha cTpaHuue 298

CYeTYMK NMONOKUTENbHbBIX MMMY1bCOB

B perknme CH4ETYMK NONOXKUTENbHBIX UMNYNAbCOB N3MEPAETCA YNCI0 UMMNYIbCOB
BbI6paHHOI'O MCTOYHWKa CHUTHanNa.

Positive pulse count

b

L

CueTynk OTPNUATENTbHbIX MMNYNbCOB

B pexnme CueTymnK oTpuLaTeIbHbIX UMNYAbCOB M3MEPAETCA YNCI0 MMMNYIbCOB
Bbl6paHHOI'O MCTOYHWKa CUTHanNa.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 297



15 Wsmepenua

altal

Negative pulse count

CyeTumk nepeaHero GpoHTa

B perkmme CHeTUMK nepepHero GpPOoHTa 1M3MepaeTca YMcao GPOHTOB BbIBpaHHOIO
MCTOUYHMKA CUTHaNa.

JtoT pPeXnm namepeHmna NCnoab3yeTca A4 aHa/I0ro0BbIX KaHa/10B.

CYyeTymK 3aaHEero ppoHTa

B pexxnme CueTumnK 3agHero GppoHTa M3MepAeTCs YMCI0 GPOHTOB BbIGPAHHOTO
MCTOYHMKA CUTHaNa.

JToT PEXUM N3MEPEHNA NCNOMTb3YETCA A/17 aHA/IOTOBbIX KaHa/10B.

|/|3I\/\epeHl/IF| CMellaHHOIo Trnna
e "Mnowaab" Ha cTpaHuue 298

Maowaab

MapameTp "Mnowaap" NO3BOAAET U3MEPUTL NIOLLAAL MEXKIY CUTHA/IOM U YPOBHEM
3asemsieHus. MNaoWaib HUKE YPOBHA 3a3eM/IeHNS BbIYMTAETCS M3 NIOLWAAM Bbille
YPOBHS 3a3eMNEHUA.
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Positive area

L
»1 N cycles
Negative area

N3meHeHne nHTepBana namepeHusa "MosHbli 3KkpaH" N03BONAET U3MEPUTb 3HAYEHUE BO
BCEX OTOHPaXKaeMbIX TOYKaX AaHHbIX.

N3meHeHMe nHTepBana namepeHuns "N-LuMKbl" NO3BONSET U3MEPUTL 3HAYEHWNE HA
LLesIOM YMCe nepmoaos oTobpaxkaemoro curHana. Mpu Haamumm meHee Tpex GpoHTOB
ONA U3MepeHuns otobpaskaetcsa coobueHne "Het dpoHTOB".

Kypcopbl no ocu X 0603Ha4atoT MHTEPBAA M3MEPAEMOTO CUTHaNa.

CKOpOCTb HapacCTaHMA BbIXOAHOTO HaMpAXeHnA

CKOpOCTb HapacTaHUA BbIXOAHOTO HaNpsAXeHUA N3MepsaeT OTHOLLIEHNE N3MEHEHMA
3HaYeHMs No BepTUKaAAN (AY) K U3MEHEHMIO 3HAYEHMA NO ropu3oHTanm (AX) ana ppoHTa,
BAMKAMLWEro K KOHTPO/IbHOW TOUYKE BPEMEHHOW Pa3BePTKM, 33aHHOMN C MOMOLLIO
napameTpos UCTOYHUK 1 HaKNOH.

HuxHee 1 BepxHee NOPOroBble 3HAYEHWA M3MEPEHNA ONpeaenatoTca HaCTpOl‘/JIKOl‘/‘I
NOpOrosBoro 3Ha4yeHnAa namepeHmna gna NCXogHoro CMrHana.

CurHanbl BMN® (bbicTporo npeobpasosaHma Pypbe) Helb3a BbIOMpPaTh B KavecTse
MCTOYHMKA.

N3mepeHus, BbinonHAaemMble ¢ bINO

e "MouwHocTb B KaHase" Ha cTpaHuue 300
e "3aHMmaemas nosioca YactoT" Ha cTpaHuue 300
¢ "KoadduumeHT molHoCcTK no coceaHemy KaHany (KMCK)" Ha cTpaHumue 300

e "Ob6wume rapmoHnyeckmne nckaxkeHus (OrM)" Ha ctpaHumue 301
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MOLWHOCTb B KaHane

MoLWHOCTb B KaHane No3BoAET M3MEePATb CNEKTPANbHYK NNOTHOCTb MOLWHOCTH B
YaCTOTHOM AMana3oHe.

CpeaHss 4yacToTa HecylLen, MCnosib3yemasn B MU3MepeHun, onpeaenaerca Ans GyHKUMm
BMN®, n ananasoH BM® onpeaenaeT YaCTOTHbIN AMANA30H.

Ec/n 3TO M3MepeHue OTCAEKMBAETCA C MOMOLLIO KYPCOPOB, Kypcopbl byayT
pacnonaraTbCa Ha AasbHEM IEBOM M NPaBOM Kpato macluTabHoM ceTku.

3aHMMaemas noaoca YyacTtoTt

3aHMMaemasn NoJi0ca YacToT MO3BO/SET U3MEPATL WMPUHY NOMOCHI YACTOT (YACTOTHbIN
AManasoH), coaepKaluuii onpeaeneHHblin npoueHT (06bl4HO 99 %) oT 0blei
CNEeKTPaAbHOM NNOTHOCTM MOLLLHOCTU. HecmoTpsa Ha To, 4To 99 % asnseTcs
NpPOW3BOACTBEHHON HOPMOW, MOYKHO YKa3aTb APYroi NPOLUEHT 418 U3MePEeHUs.

CpenHAas YacToTa HecylLen, UCNob3yemasn B MU3MepPeHUn, onpeaenaeTca Ans GyHKUMm
BMN®, n ananasoH BN npeacrasaseT 0OLLYHO CNEKTPa/IbHYH NJ0THOCTb MOLLHOCTM.

Ecnv 370 3mepeHune OTCNEXKMBAETCA KYPCOPaMM, KYPCOPbI YKa3blBAOT M3MepAeMYyto
LUMPUHY NOAOChI YacTOT (4aCTOTHbIN AManNasoH).

KoadduumeHT mowHocTn no coceaHemy KaHany (KMCK)

KoadpuumeHT MOLHOCTM NO cocegHemy KaHany (Man KOadOUUMEHT yTeUKM Yepes
KaHan) N03BO/AET ONpPeaennTb COOTHOLWEHME MOLHOCTM B OAHOW AN HECKONbKMX
HOKOBbIX NMO0CAX YACTOT M MOLLHOCTM B OCHOBHOM YaCTOTHOM AManasoHe.

OCHOBHOW AMana3oH yKa3biBAaeTCA C MOMOLLbIO LUMPUHBI KaHana 1 cpeaHen 4acToTbl
Hecyulen. LUnpuHa KaHana aBafeTca 0AHUM M3 NapameTpoB M3MepeHnit. CpeaHan
4acToTa HeCyLLei, MCNoNb3yemMan B M3IMEPEHMU, TaKKe onpeaenserca Ana GyHKUMM
BN,

BOKOBbIe NMO/I0ChI YaCTOT (TAKOW e WMPKHbI, KaK OCHOBHOM AManasoH) Haxo4ATCA Bbille
M HUMKE OCHOBHOTO [iMana3soHa Ha PacCTOAHMM LMPUHbBI MHTEPBAla MEXAY KaHanamu.
VIHTepBan MexKay KaHanamu TakKe ABAAeTCA NapameTpoM U3MepeHuit.
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5L 4L 3L 2L 1L Main  1H 2H 3H 4H 5H

e

Spacing  Width

[Ons Bbibopa BOKOBOM NMOMOCHI YACTOT AJ/18 U3MEPEHUIA UCNOb3yeTcs NapameTp «Bbibop
KaHana». Mo)KHO BbIOpaTb C MepBoit Mo NATYI0 HOKOBbIE NOMOCHI YACTOT BbILLIE UAN HUKE
OCHOBHOTO AManasoHa (1H — 5H Bbiwe 1 1L — 5L HUsKe OCHOBHOTO AManasoHa).
MN3mepeHure BO3MOXKHO, ec/iv BcA HOKOBas NMosioca YaCToT HaxoAMTCA B MacluTabHom
ceTKe. B MpOTMBHOM cay4ae pesynbTaTbl M3MepeHuii ByayT HEMOAHbIMU.

Ec/iv U3mepeHme OTCNEKMBARTCA KYPCOPamMM, KYPCOPbI YKa3biBAOT U3MEPAEMYIO
HOKOBYHO MOIOCY YaCTOT.

ObLme rapmoHnyeckne nckaxkenma (Orrn)

O6wme rapmoHuuyeckue nckaxeHnusa (OM'M) — 3To COOTHOLLEHME MOLLHOCTH B OCHOBHOW

4acToTe K MOLLHOCTM B OCTa/IbHbIX FAPMOHMKaxX 1 WwWyme. O asnaetca MepOVI YNCTOTbI
ChrHana.

MapameTp O6wme rapmoHudecKkue uckaxkeHus (Or1) no3sBonseT namepaTb MOLLHOCTb
B MO/10CAX HYaCTOT, OKPYHKAOLMX KAXKAYH raPMOHUKY, U CPAaBHMBATb €e C MOLLHOCTbIO B
No/ioce YacToT BOKPYr OCHOBHOM YacToTbl. LLUMpmMHa nonoc 4acToT, B KOTOPbIX
NPOW3BOANTCA N3IMEPEHME, COOTBETCTBYET LUMPUHE OCHOBHOM YaCTOTbI U KaXA0M
rapMOHMKM. 3Ta WKpPUHa paBHa 1/2 OCHOBHOW YacTOTbI.
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MOXHO yKa3aTb OCHOBHYIO 4acTOTY B Ka4ecTBe NapameTpa M3MepeHUs U BPyUHYIO
OTCNEXKMBATb OCHOBHYHO YaCTOTY M FaPMOHMUKM MAN MOMKHO YCTaHOBMUTb aBTOMaTUYECKOE
OTCNEXKMBAHME OCHOBHOM YacCTOTbl M FAPMOHMK, MPKU STOM HaMBbICLLIWIA NWK ByaeT
NPUHAT 32 OCHOBHYO YacTOoTy.

Ecnv 3To M3MepeHMe OTCEKMBAETCA C MOMOLLLbIO KYPCOPOB, KYyPCOpbI YKa3biBatoT
MOJI0CY YaCTOT BOKPYr M3MEPSAEMOt OCHOBHOM YacToTbl (+1/4 0CHOBHOM 4acToThl).

Moporn namepeHui

302

YcTaHOBKa NOPOroB M3MepEeHUs onpeaenseT BepTMKabHble YPOBHMU, rae byayT
BbINOMHATLCA M3MEPEHMA aHAI0rOBOrO KaHana Man MaTemMaTUUYeCcKoro curHasna.

U3meHeHMe NOPOros N0 YMO/TYAaHUIO MOXKET NPUBECTU K USMEHEHUIO
pe3ynbratoB UamepeHuna

Mo yMONYaHWIO 3HAaUYEHNUA HUMKHETO, CPEAHENO U BEPXHErO NOPOroB coctaBasatoT 10 %,

50 % 1 90 % 3HaYEeHUA MeXAY BEPXHUM N HUXKHUM YPOBHAMM CUTHANa. M3meHeHue

3TUX CTAaHLAPTHbIX 3HAYEHUIN MOKET NPUBECTU K USMEHEHUIO PE3YNbTaTOB U3MEpPEHUI

ons napametpoB "CpegHee 3HauyeHume", "3agepkka", "Pabounii umkn", "Bpems cnaga",

"YacToTa", "OTKNOHEHME OT yCTaHOB/AEHHOrO 3HaveHua", "MepuoguyHocTs"”, "dasza",
nmn

"OTpuuaTenbHbint Bbibpoc", "Bpems HapacTaHus", "+OantenbHocts" 1
"-AnntenbHocTb".

1 B MeHto n3MepeHmit HaXXMmTe NPOrPamMmmMHyLo KHoMKy Moporu, 4tobbl 3a4aTb Noporu
0015 U3BMEPEHMA aHA/I0MOBbIX KaHaNoB..

MOXHO TaK»Ke OTKPbITb MEHIO MOpOora M3MepeHuit, Haxas KHonky [Analyze] AHanus
> OyHKUMM 1 BbIOpaB Moporn usmepeHus.

2 [lporpammHas KHonka UCTOUHUK no3sonaeT Bbl6paTb aHaN0roBbIM KaHan nam
MaTeMaTUYeCKMI CUTHAN KaK MCTOYHMK, O1A KOTOpOro HeO6XO,£I,l/lMO N3MEHUTb
noporn namepeHnA.

Kawj,o:v\y dHa/I0roBOMY KaHa/ly U MaTemMaTn4eCKoMy CUrHany MOXXHO NPUCBOUTb
YHWKa/1bHble€ 3Ha4YeHWMA NOPOros.
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3 MporpammHas KHonKa TN NO3BOAAET 334aTb MOPOrK U3MepPeHNA B % (NPOLEHT OT
3HAYEHUI BEPXHETO M HUKHETO YPOBHA) UM B Buae AGCONIOTHDIM (abcontoTHoe
3HaveHue).

Moporn B NpougeHTax MoryT coctasnsaTe oT 0 % Ao 100 %.

EAMHMLLI M3MepeHnsa Ana abCoMtoTHbIX 3HAaYEHWI MOPOroB KaA0ro KaHana
33a10TCA B MEHI0 NPobHMKa KaHana.

coBerT PekomeHaauUumn OTHOCUTENBHO a6CoNOTHbIX 3HaYEeHUM noporos

e ABCONIOTHbIE 3HAaYEHMA NOPOroB 3aBMUCAT OT MacliTabupoBaHUa KaHana, koabouumneHTa
3aTyxaHuA NPobHUKa 1 eanHUL, n3MepeHus. Bcerga 3agasaiite 3T 3HaYeHUA nepeq,
YCTaHOBKOW abCONOTHBIX 3HAYEHWUI MOPOroB.

® MwuHMMaNbHOE N MaKCUMaNbHOE 3HAYeHMUA noporos orpaHM4YeHbl SKPaHHbIMKU 3HAYEHUAMMU.

e Ecnuv Kakoe-Mb0 13 abCoNtOTHBIX 3HAYEHWU nopora BbilWwe Uan HUxe MUMHUMaZbHOro nam
MaKCMMa/IbHOTO 3Ha4YeHMA CUTHaNa, USMePEHUNE MOXKET 6bITb HenpasWU/ibHbIM.

4 Y706bI 33/1aTb HMXKHEE 3HaYeHMe Nopora U3MEPEHNA, HAXKMUTE NMPOrPaMMHYHO
KHOMKY HUMKHKUI 1 noBepHUTE pydKy BBOAA.

Ecam HUKHee 3HaueHWe ByAeT yBeNMUYEHO TakMM 06pa3oM, YTO NPEBLICUT cpeaHee
3HayeHwue, To cpesiHee 3HayeHne bydeT aBTOMaTUYECKU YBEIMYEHO TaKUM 06pasom,
4TOObl OHO HbIN0 HONbLIE HUMKHETO 3HAYeHMA. 110 YMONYAHUIO HUXHWIA NOpOr MMeeT
3HaveHme 10 % namn 800 mB.

Ecnv nopor Tun vmeeT 3HayeHue B %, HUXKHEMY NOPOTrY MOXKHO NPUCBOUTL 3HAYeHNe
o1 0 % 0o 98 %.

5 Ytobbl 334aTb CpefHee 3Ha4YeHWe Nopora UIMepPeHUs, HaXKMUTE NPOrPaMMHYIO
KHoMKy CpeaHUIA 1 NOBEPHUTE PYYKY BBOAA.

CpenHee 3Ha4YeHMe 3aBUCUT OT 3HAYEHWI, 33aHHbIX /19 HUXKHETO 1 BEPXHETO
noporos. Mo yMon4aHuto cpeaHunii nopor meeT 3HadeHne 50 % nnam 1,20 B.

Ecan nopor Tun nmeet 3HaveHne B %, cpefHeMy MOPOry MOXHO NPUCBOUTL
3HayeHune ot 1 % 00 99 %.

6 YTOObI 334aThb BbICOKOE 3HaUYEHME NOPOora M3MEPEHUSA, HAXKMMUTE NPOrPaMMHYHO
KHOMKY BEepXHWUi4 1 NOBEpPHMUTE PYUKY BBOAA.
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Ecnu BepxHee 3HauYeHWe ByaeT yMeHbLIEHO TaKMM 06pa3om, YTO CTaHET MeHblUe
cpeaHero 3HayeHmMs, To cpeaHee 3HayeHne ByaeT aBTOMATUYECKM YMEHbLLIEHO TaKUM
06pasom, YTobbl OHO ObIIO MeHbLLE BEPXHETO 3HAYEHMA. [0 YMOAYaHUIO BEPXHWI
nopor nmeet 3Ha4yeHne 90 % nam 1,50 B.

Ecnv nopor Tun MmeeT 3HauyeHne B %, BEPXHEMY MOPOTY MOMKHO NPUCBOUTL
3HayeHue ot 2 % a0 100 %.

OKHO n3MepeHnn

MOXHO BblOPaTb BbINMO/IHEHWE U3MEPEHWIAN B OCHOBHOM YacTW OKHa AMCINAEsA, B OKHE
AMcnes ¢ yBennmdeHHbIM oTobparkeHmem (Koraa oTobpaskaeTcs BpemeHHan pa3BepTka
C U3MEHEHHbIM MaclUTabom) UK BbINONHEHWE CTPOOMPOBAHHbIX M3MEPEHUI MO
Kypcopam X1 mn X2.

1 HaxmuTe KHOMKY [Meas] U3mepeHus.

2 B MeHo «M3mepeHna» HaxkMUTe NPorpaMmHyto KHOMKy OKHO M3MepeHUui, a 3aTem C
MOMOLLbIO PYYKM BBOAA BblbepuTe OAMH 13 CAedytoWmMx NapaMeTpos.

ABTOBbIGOP — KOrAa 0OTODOpakaeTcs BpeMeHHasn pa3BepTka C MU3MEHEHHbIM
MaclTabom, M3mepeHme BbIMOJHAETCA B HUKHEM OKHe «Maclitab». Ecam
HEBO3MOKHO BbIMOJHWUTL M3MEPEHUE NN 0TODBPa3UTL BPEeMEHHYIO Pa3BepTKy C
M3MEHEHHbIM MaclTabom, TO MCNO/b3YETCA MaBHOE OKHO.

fnaBHoe — A/19 U3MEPEHMS UCMOb3YeTCA I1aBHOE OKHO.
MacwTtab — 417 U3MepeHns NCNob3yeTca HUKHee OKHO «MacluTab».

CTpo6uMpyemblit Kypcopamm — OKHO M3MEPEHMNIK HAXOAUTCA MEXAY Kypcopamm X1
n X2. Korga otobparkaeTca BpemMeHHasa pa3BepTKa C M3MEHEHHbIM MacluTabom,
NCNob3ytoTca Kypcopbl X1 1 X2 B okHe «Maclutab».

CTaTnCTMKa no N3IMEPEHUNIO

304

YT06bl 0TOOPA3UTL CTATUCTURY M3MEPEHWIA, BLINOAHUTE Creaytollee.

1 HaxmuTe KHOMKy [Meas] U3mepeHus, 4Tobbl BOMTU B MEHIO M3MepeHMit. Mo
YMOJIYaHMIO YACTOTa M MOJIHOE HaNpsKeHWe n3mepsaeTca ANs KaHana 1.

2 Bbibepute 415 MCNOb3yeMblX KaHaN0B HyKHble BUabl M3mepeHuit (cm. "CBoaHas
Tabnvua nsmepeHunin" Ha ctpaHuue 274).

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



M3meperna 15

3 B MeHI0 M3MEePEeHMit HaXMUTE NPOrpammHYo KHOMKY CTaTUCTUKA, YTOObI NepenTy K
MEHIO CTaTUCTUKM.

4 HaxmuTe NporpammHyto KHomMky OTo6paxKaTb Ha, YTOObI BKIOUYNTL OTOOPaXKeHUe

CTaTUCTUKN M3MepeHVI§I.

OTHocuT. ™

KaHan MCTOYHMKA M3MePEHMA YKa3aH B KaBblYKax Noc/ae Ha3BaHWA U3MEPEHUA.
Hanpumep, "HacTt(1)" o3HavyaeT yacToTHOE M3MepeHue Ha KaHane 1.

OTobpasaTca cneaylolme cTaTUCTMYeckme daHHble. Ma uamepeHns, Tekyliee
N3MepPAEMOe 3HaUYeHNe, CPeaHAA BeNNYMHA, MUHMMAbHOE M3MEPEHHOE 3HaYeHne,
MaKCMMa/ibHOE M3MEepPEHHOE 3HaYeHWe, CTaHAaPTHOE OTKOHEHWE U KONMYECTBO
onepawuuin AaHHOro MamepeHus (cuetdnk). CTaTUCTMKA OCHOBbLIBAETCA Ha 0bLem
KONMYECTBE NONYYEHHbIX CUTHAN0B (cueTymKe).

CTaHAapTHOE OTKNOHEHWE, YKa3aHHOE B CTaTUCTUKE, PacCyMTbiBaeTCA No dopmyre,
KOTOpas MCMoab30Banach A5 pacyeTa M3MepeHmsa CTaHAAPTHOTO OTKJIOHEHMA.
®opmyna ykazaHa B pasgene "AC RMS" Ha cTpaHuue 286.
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MOXHO CHOBa HaKaTb MPOrpaMmMHyto KHOMKY OTo6paXKaTb Ha, YTOObI OTKIYNTL
oTObpaNKeHMe CTaTUCTMKM M3mepeHnit. COop CTaTUCTUUECKMX AaHHbIX BbINOAHAETCA
OaKe Npu OTKNOYEHUM OTOBPAXKEHUN CTATUCTUKMN.

[ns cbpoca CTaTUCTUYECKMX U3MEPEHMIA HaXKMUTE NPOorpammHyto KHomnky Cépoc
CTAaTUCTUKM. [1pn 3TOM cOpacbIBAETCA BCA CTATUCTMKA M CHOBA HAaYMHAETCA 3aMuUCh
CTAaTUCTUYECKMX AAHHbIX.

Mpu Kaxaom LI,O6aBﬂeHI/II/I HOBOTIO N3mepeHnAa (Hanpw\/\ep, 4acCTOoTa, nepmnoa nnan
aN\I'Iﬂl/ITy,LI,a) nponcxoanT c6poc CTaTUCTUKN, N C60p CTaTUCTUHECKMNX OaHHbIX
Ha4YMHaeTCA CHOBa.

YT0bbI BKNOYNTL OTHOCUTENIbHOE CTaHAAPTHOE OTKAIOHEHME, HAaXMNUTE
NPOrpammHyto KHOMKy OTHOCUTENBHO C.

Korga sToT napameTp BKAKOYEH, CTaHAAPTHOE OTK/IOHEHMWE, MOKa3aHHOE B CTAaTUCTUKe
M3N\€|O€Hl/ll7l, CTaHOBWUTCA CTaHAAPTHbIM 3Ha4YeHNEM ONA OTKﬂOHEHVIH/Cpeﬂ,HEI’O
3Ha4YeHnA.

Y7066l 33/1aTb KOIMYECTBO 3HAYEHMI, UCMOb3YEMbIX A1 BbIYUCAEHUA CTAaTUCTUKM
N3MEPEHMUI, HAXXMUTE NPOrPaMMHY0 KHOMKY MaKC. YUCNo 1 BBEAUTE HYKHOE
3HauyeHue.

CTaTUCTUKA BbIYMUCANETCA HAa OCHOBE NOCAeAHEro yCTaHoBAEHHOro N-HOro Yncna
3HaueHui, rae N paBHo obuiemy KoamdecTsy cOOpPOB AaHHbIX UM 3HaYeHKUo MakKc.
UUCNO, OrPaHMUUMBAIOLLEMY KOMYECTBO COOPOB AaHHbIX.

BakHaa MHGOPMALMA O CTAaTUCTUKE U3MEPEHNIA

Mpu HaxaTuM KHoMKK [Single] OaHOKpPaTHBINU 3aNyCcK NPOMCXOAMT cOpPOC CTaTUCTMKM
N BbINOMHAETCA OAHO U3MepeHMe (cueTunk = 1). Mpu HaxkaTumK KHoMKK [Single]
OAHOKpPaTHbIN 3aNYCK BbINOMHAETCA COOP CTAaTUCTUYECKMX AaHHbIX (BbINOAHAETCA
npupaLleHne cyeTymnKa).

MporpamMmmHas KHOMKa YBennueHue CTaTUCTUKKM oTobparkaertca, Koraa cbop AaHHbIX
OCTaHOB/EH W BKAtOYEHa A0MNONHUTENbHAA QYHKLMA CErMEeHTUPOBAHHOMN NamATK.
[na ocTaHoBa cbopa AaHHbIX HAaXMUTE KHOMKY [Single] OgHOKpaTHbIN 3anycK 1au
[Run/Stop] Nyck/cTon. s NpoKPYyTKM CUrHaNa MCNONb3YINTE PYYKY NONOMKEHMA NO
ropusoHTanu (B cekumm "PassepTra" Ha AnMUEBOW NaHenn). TeKyLIMe 3mepeHms
OCTaHyTCA Ha 3KpaHe, YTO NO3BOUT U3MEPUTbL Pa3/IMUHbIE aCNeKTbl NONYYEHHbIX
curHanos. [na 4o6asneHna TeKyLLEro M3MEPEHHOro CUrHana B cobpaHHble
CTAaTUCTUYECKME AaHHbIe HaxkMMTe YBennYeHne CTaTUCTUKM.
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MporpaMmmHas KHOMKa AHa/IU3 CermeHTOB 0TOOpakaeTcs, TOIbKO Koraa coop
[OaHHbIX OCTAaHOB/IEH M BK/MtOYEHA A0MNONHUTEbHAA QYHKLMA CErMEeHTUPOBAHHOM
namaTtu. Mo 3aBeplueHnn cbopa AaHHbIX (M OCTAaHOBKM ocumanorpada) HaxmmTe
NPOrpaMMHy0 KHOMKy AHaNN3 CErMEHTOB /17 06beaAVHEHUA CTaTUCTMKM MO
M3MEPEHMIO 1A NONYYEHHbBIX CETMEHTOB.

MOXHO TaKKe BKAOUYMTb NOCTOSHHOE nocaecseveHne (B meHto "OTobpaskeHme") 1
HakaTb NPOrPaMMHYO0 KHOMKY AHa/IM3 CErMEHTOB /1717 0TOOPaXKeHMA NOCTOAHHOIO
nocaecseyeHus.

MpoBepKa npeaena M3amepeHuns

®yHKUMA TTpoBEPKM Npeaena U3mMepeHuns 4ocTynHa ¢ Atoboi anueH3nen Ha
nporpaMmHoe obecrnedyeHne, KOTOPOe BKAOYAET TECTUPOBAHME MO MAcKe.

ITa GyHKUMA NO3BONAET NPOBEPATH 3HAYEHNA M3MEPEHUIA, 4TOBbI ONpPeaenuTb,
HaxoA4ATCA 1M OHW BHYTPM WK BHE YCTAHOBNEHHbIX Npeaenos. MoxHO 0Tobpasutb
pe3y/bTaTbl NPOBEPKM NPEAEeIoB U OCTAaHOBUTL COOP AaHHbIX ocuunaorpada B cayyae
0TKa3a. MOXXHO yKasaTb, byayT M CYMTATbCA OTKA30M U3MEPEHHbIE 3HAYEHUS,
HaxoA4ALLMECA BHYTPU UM BHE YCTAHOBAEHHbIX MPeAesos.

YT06bl BKMOUYNTL GYHKLMIO MPOBEPKN Npeaena N3MepeHuns, BbINoAHUTE Caedytollme
NencTBns:

1

2
3
4

Mpexae Bcero obaBbTe N3MepPeHUs, Npeaenbl KOTOPbIX HEOHX0AMMO NPOBEPUTD.
HaxkmunTe kHonky [Analyze] AHanus.

HaxmunTe KHoNKy @YHKUMUK 1 BbibepuTe sn1emeHT MpoBepKa npeaena usmepeHus.

YTo6bl HaYaTb NPOBEPKY NPeAena U3IMEPEHMS, CHOBA HaXKMUTE KHOMKY ®YHKLMUU.

Pe3ynbTaTbl NPOBEPKM NPeaenoB U3mepeHma cbpachbiBatoTCsA BCAKUIM pas, Koraa
NpoBepPKa NpenenoB N3IMepPeHUs BKIOYAETCA C MOMOLLIO MPOrPaMMHON KHOMKM
Mpepen.

Y106bI 406ABUTL M3MEPEHMSA B MPOBEPKY NPEAE/IOB, YKaXuTe npeaensl 1 3agaiTe,
BYAET M CUMTATLCA OTKA3OM HaxOXKAEHWE pesy/ibTaTa M3MEPEHUs BHYTPY UK BHE
YCTaHOBNEHHbIX NPEAE/IOB.
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B meHto "AHannz" sbibepuTte HacTpoiika.

B meHto "HacTpoiika nposepku npeaenos” Boibepnte U3mepeHue; 3atem Bbibepute
n3MepeHue, KoTopoe TpebyeTca BKAOUMTL. HaskmumTe KHONKY M3mepeHue elle pas
MU CHOBA BbIBEPUTE M3MEPEHME A7 €70 BKAOYEHUA.

C NOMOLLbIO NPOrPamMHbIX KHOMOK HUXKHUIA npeaen v BepxHuii npeaen seeanTe
npeaensl U3MepeHui.

Bbl MOXKeTe yCTaHOBUTb Npeaenbl 40 NOCAEAHEro U3MEPEHHOTO 3HAYEHMWA NKOC UK
MUHYC MNPOLEHTHAA Map»Ka C NOMOLLbIO NPOrpammHoit KHonk1 KonuposaTb
rpaHMYHOE 3HaYeHUne 415 33aHNA FPaHNYHOrO 3HAYeHNA B NPOLIEHTaX; 3aTEM
Ha)KaTb KHOMKY KonnMpoBaTb U3 pe3ynbTaToB 417 3a4aHnA 3HayeHni HUKHUA
npegen v BepxHuii npegen.

C NOMOLLLbIO NPOrPamMMHOIt KHOMKK OTKas, ecnm sbibepuTe, ByaeT M cYUTaTLCA
OTKa30M HaxoxAeHve pesyasTaTa usmepeHvs BHe npeaenos vav BHyTpu
npeaenos.

MoBTopMWTE Npeablaylime Wwark Ana Kaxaoro U3MepeHus, KoTopoe Heobxoanmo
BK/IOUYMTH B MPOBEPKY NPeae/os.

[NAa Kaxkaoro BKAKYEHHOTO N3MepeHma OTO6|Oa>'KaIOTCF| cnegyrouime saHa4eHunA:

Ha3BaHWe U3MepeHus (M HoMep KaHana UCTOYHMKA);
MUHUMaIbHOE M3MEPEHHOE 3HaYeHe;
MaKCMMaibHOe M3MEPEHHOE 3HaYeHue;
KO/IM4ECTBO OTKA30B Ha HUKHEM Mpeaene;
KO/IMYECTBO OTKA30B Ha BEPXHEM Npeaese;

KO/IMYECTBO M3MEPEHUI (UMCNO).

KaHan UCTOYHMKA U3MEPEeHMA yKa3aH B KaBbluKax NOC/Ne Ha3BaHMA M3MEPEHMS.
Hanpumep, "Yact(1)" o3Ha4yaeT namepeHme 4acToTbl Ha KaHane 1.

BbluMCNEHMS, OTKa3bl, @ TAKKE MUHMMA/IbHbIE M MaKCMMa/IbHbIE 3HAYEHMS NPOAO/KAOT
HaKanaMBaTbCA HE3aBMCMMO OT TOTO, OTOBPANKAETCA M MHGOPMALMA O NPOBEPKE
npeaenos uan Her.
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MpK HakaTMM Ha AMaNOrOBOE OKHO C pesy/ibTaTaMu NPOBEPKM NPeaenoB U3MepPeHus
OTKPbIBAETCA BCM/1bIBAIOWEE MEHIO, B KOTOPOM MOMKHO OYUCTUTL PE3Y/NbTaThl MPOBEPKM
npeaenos 1 BbINOAHWUTL APYr1Me CBA3aHHbIEe 3a4a4M.

Y7066l OCTAHOBUTL COHOP AaHHbIX MPU OTKA3aX, BbIABNEHHbIX B XOAe NPOBEPKM Npeaesios
M3MepeHUs, BbINMONAHWUTE caeaytolme AeNCTBUA:

1 B meHto "AHanunz" BbibepnTe OCTAHOBUTb NPU OTKa3se, YTOObI BKAOUYNTL AAHHYIO
byHKLUMIO.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

16 TecT no macke

Co3paHune macku "3onotoro" curHana (Astomacka) / 311
MapameTpbl HaCTPOMKM TecTa no macke / 313
CraTtucTuKa no macke / 316

M3meHeHue daiina macku BpyuHyto / 317

CospaHue darina mackn / 321

TecT no macke NO3BONAET NPOBEPUTL COOTBETCTBME CUTHANA ONpeaeeHHOMY Habopy
napameTpos. Macka onpeaenaeT 061acTb Ancnaen ocumanorpada, 8 KOTOPO AOMKEH
0CTaBaTbCA CUrHas, YTOObl COOTBETCTBOBATL BbIOPaHHbLIM NapameTpam. CooTBeTCTBME
MacKe NpPoBepPAETCA N0 TOYKAM Ha Bcem Aucnaee. TecT No Macke BbIMNONHAETCA Ha
oTObparkaeMbIx aHaNOroBbIX KaHanax U He BbINMOAHAETCA Ha KaHanax, KoTopble He
oTobpakatoTCs.

[ns Tecta no macke TpebyeTcs NULEH3MA.

Co3naHue macku "3onotoro” curHana (ABTomacka)

"30n0TON" CUrHaN COOTBETCTBYET BCEM BbIGPaHHbIM NapameTpam, U UMEHHO C HUM
ByayT cpaBHUBATLCA BCE APYrMe CUrHasbI.

1 Hactpoiite ocumnnorpad Ha otobparkeHue "3on0T1oro" curHana.
2 Haxmute KHonky [Analyze] AHanums.

3 HakmuTe KHOMKy PYHKUMU 1 BbibepuTe aiemeHT TecT no macke.
4

YT06bI Ha4YaTb TECT MO MACKE, CHOBA HAXXMUTE KHOMKY PYHKUUMK.

KEYSIGHT

TECHNOLOGIES
311
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2.000us

Bugeo

CueTumk
Liuip. BONETMETE
TecT no M:

MMp ME MUTEHKA

Ha)kmunte KHONKy ABTOMAacKa.

6 HaxkmuTe KHOMKY UCTOUHMK B MeHto "ABTomacKa" 1 ybeamTech, YTo BbIOpPaH Hy*KHbIN
aHaNOroBbIM KaHan.

Enunmy
Denenua

7 OTperynnpynTe ropnsoHTanbHbIM (£ Y) 1 BEPTUKaAbHBIN (+ X) 0MYCK MacKu.
EAMHMUAMM PEryINPOBKN CAYKAT AeNEHUA KOOPAMHATHOM CETKN UM abCONMOTHbIE
elMHNLbI (BONBTbI MM CEKYHbI), KOTOPbIE MOMHO BbIOPaTh C MOMOLLBIO
NporpammMmHon KHOMKK EANHULDbI.

8 Haxkmute nporpammHyto KHoMNKy Co3aaTb Macky.
Macka co3faHa M NpoBepKa Ha4YMHaeTcA.

MpUY KaXKAOM HaxKaTuM NPOrpamMMHOMN KHOMKKM CO3/aTb MacKy CTapas Macka
YAANAeTca u co3aaeTca HoBas.
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YcTpaHeHune
Hernonagok
HaCTPOMKM

MackKu

Tect no macke 16

2.000us ABTO

9 YTobbI YO3aNNUTb MACKy U OTKIKOYUTb TECTUPOBAHME NO MacCKe, HaXXMUTE KHOTMKY

"Hasazn/seepx" 017 BO3BpaTa B MeHto "TecT no macke", 1 3aTeM HaxXmuTe
NPOrpamMmMHyto KHOMKY YAanuTb MacKy.

Ecnv BO Bpemsa TecTa Nno mMmacKke peXrMmM NOCTOSHHOIO NOC/ecBeYeHUs (CM. pasaen
"YcTaHoOBKa M OTMeHa nocnecBeyeHns” Ha cTpaHuue 175) BKAOYEH, TO OH He
OTKNtoYaeTcA. ECAn npu akTMBaLMM TeCTa Mo MacKke NOCTOSHHOE NoC/ecBeYeHne
BbIK/IIOYEHO, TO OHO BK/IKOYAETCA NPU BKAHOYEHWM TECTA MO MACKE U BbIKAOYAETCS Npwm
BbIK/IlOYEHWM NOCNAEAHETO.

Ecam npu HaxkaTum KHoMKM CO34aTh MACKY OTOOPAXKAETCA MacKa, 3aKpblBatoLLas BECH
3KpaH, TO NPOBepbTE HAaCTPOMKM = Y 1 + X B meHto "ABTomacKa". Ecamn ana Hmx
YyCTaHOBNEHO 3HayeHMe "0", macka OyaeT BNAIOTHYO NOAXOAUTb K GOpMme CMrHana.

Ecnm npu HaxkaTum KHONKKW Co3paTbh MACKyY CO34aeTCA BMeYaT/IeHNe, YTO MacKa He
CO34aHa, NpoBepbTE HaCTpOI\/'IKI/I Y n = X. BO3MOXHO, 4NA HMX YCTaHOB/IEHbI HACTONbLKO
BbICOKME 3Ha4YEeHUA, HTO MaCKy He BUAHO.

[MapameTpbl HACTPOMKM TeCTa NO MacKe

HaxmuTe nporpaMmHyto KHonKy HacTpoiika B meHto "TecT no macke", 4Tobbl NepeinTn K
MeHto "HacTpolika macku'.
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3anyck ao C NOMOLLLbIO MPOrpamMMHOM KHOMKKM "3anyck 40" MOXHO yKasaTb yciosue
npeKkpaLLleHna TeCTMpoBaHumA.

e Bcerga — ocuunnorpad pabotaeT HenpepbiBHO. Tem He MeHee, B
C/lyyae BO3HUKHOBEHMWSA OLIMBKM BbINOAHAETCA AeICTBUE, 3aaHHOe C
MOMOLLbIO NPOrpammHoi KHonKku Mpu owmnbKe.

¢ MuHMMaNbHOE YUC/IO TECTOB — BblbEpUTE 3TOT NApaMeTP 1 HaxKMUTE
NPOrpaMMHYIo KHOMKY YMCno TecToB, YTobbl BbIGpaTh YMC/I0 3aMyCKOB
ocumnnorpada, oTo6pasnTb CUrHAbI M CPABHWUTD UX C MACKOM.
Ocumnnorpad 0CTaHOBMTCA NOC/IE BbIMONHEHMUSA YKa3aHHOTO YMcaa
TEecToB. YKazaHHOe MUHMMAJIbHOE YMC/I0 TECTOB MOXKET BbITb
npesblweHo. B c/iyyae BOSHUKHOBEHUA OLWMBKM BbINOAHAETCA
AeicTBMe, 3a4aHHOe C MOMOLLbIO NPOrpammHoi KHonku Mpu owmnbKe.
Yuncno GpakTMUYeCcKM BbIMOSHEHHbIX TECTOB OTOBparkaeTca Haz,
NPOrpPaMMHbIMU KHOMKaMM.

* MuHuManbHoe Bpema — BbiGepuTe 3TOT NapameTp U HaXMuUTe
nporpaMmmHyto KHoMKy Bpemsa Tecra, 4tobbl yKasaTb A4ANTENbHOCTb
paboTbl ocuuanorpada. Mo NPoOLECcTBUN YKa3aHHOTO BpeMeH!
ocumnnorpad ocTaHOBUTCA. YKa3zaHHOE BpeMsa MOXKET 6bITb
npesbiWeHO. B cnyyae BO3HMKHOBEHMA OLWNOKMU BbIMOHAETCA
AencTBMe, 3a4aHHOE C MOMOLLLbIO NPOrpaMmHoON KHomnKu Mpwu owmnbke.
dakTHUYecKoe Bpems TecTa oTobparkaeTca Hag MPorpaMmMHbIMM
KHOMKamu.

¢ MwuHMManbHana curma — Bb|6epvn'e 3TOT NApPaMeTpP N Ha*KMute
nporpaMmmHyto KHonky "Curma", 4tobbl yKasaTb MUHUMaNbHOE
cpepHeKBagpaTMYHOE OTKIOHEHMe. TecT Mo MacKe BbINOAHAETCA 40 Tex
nop, Noka He byaeT NPOTeCTUPOBAHO AOCTAaTOMHO CUrHANOB AN
OOCTUXKEHUA MUHUMANBHOTO CPEAHEKBAAPATUYHOIO OTKNOHEHUA
TecTa. (B c/lyyae BO3HMKHOBEHMSA OWNBKM ocumnnorpad BbINOAHUT
AeincTeme, 3aaHHOE C MOMOLLLbIO MPOrPamMHOM KHoNKu Mpu owmnbKe).
Ob6paTute BHMMaHUE, YTO 3TO CPeAHEKBAAPATUYHOE OTK/IOHEHME TeCTa
(MaKkcmanbHO foNycTUMOe cpeaHeKBaApPaTUIHOE OTKNOHEHUE
npouecca 6e3 gedeKkToB A8 onpeaeseHHOro Yucaa
NPOTECTUPOBAHHbIX CUFHANOB), B OT/IMYME OT CPeHEKBAAPATUYHOIO
OTK/IOHEHUA Npouecca (KoTopoe cBA3aHO ¢ Yncaom cboes B TecTe).
3HayeHue cpeaHEeKBaAPATUYHOTO OTK/IOHEHMSA MOXKET NpeBbILWaTh
BblOpaHHOE 3HaueHune, ecin BbIbpaHO Masioe 3Ha4YeHne. OTobparkaeTca
daKTUyecKoe cpesHeKBaAPaTUIHOE OTKNOHEHME.
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Mpu owmnbke

Mapametp Mpu ownbKe No3BONAET yKa3aTb AENCTBUSA, KOTOPbIE
BbINONHAOTCA, eciM GopMa BXOAHOTO CUrHaNa He COOTBETCTBYET MacKe.
ITOT NnapameTp 3ameLLaeT NnapameTp 3anyckK Ao.

e Cron — ocuunsiorpad OCTaHOBUTCA NPU 0OOHAPYKEHUU NEPBON XKe
OLWMBKM (NepBoro curHana, KOTopblit HE COOTBETCTBYET Macke). ITOT
napameTp 3ameLlaet napameTpbl MUHMMaNbHOE YNCO TECTOB U
MuHUmanbHoe Bpems.

e CoxpaHeHue — npu 0bHapyKeHUN oWnbKM ocumanorpad coxpaHaeT
n306paxkeHne sKkpaHa. B meHI0 coxpaHeHus (HaskmuTe KHOMKY
[Save/Recall] CoxpaHeHune/Bbi30B > CoxpaHeHneBbIGepute dopmat
n3obpaxkeHua (*.bomp nnm *.png), nanky (Ha Hakonutene USB) n ums
dalina (KoTopoe MOMKET CONPOBOKAATLCA AaBTOMATUYECKUM
npupatweHnem). Ecavm olwmnbKM BOSHUKAIOT CIULLIKOM 4YacTo U
ocumnnorpad TpaTUT BCe BPEMS Ha COXPaHEHUE U300pakeHUH,
HaXXmuTe KHoMKy [Stop] CTon ansa octaHoBa cbopa AaHHbIX.

e [Meuyatb — npu obHapyxeHUM owmnbKK ocumnnorpad pacneyarbisaer
n3o06paxeHune akpaHa. ITOT NapameTp aKTUBEH, TOIbKO ecn
NOAKNOYEH NPUHTEP (cm. pa3gen "MeyaTb sKkpaHa ocumanorpada” Ha
cTpaHuue 375).

® MN3mepeHUe — BbINONHAETCA U3MEPeHMe (M BbIBOLUTCA CTaTUCTHKA,
ecnv ocumnnorpad NnoaaepKMBAET 3Ty GYHKLMIO) TONBKO TEX CUTHANOB,
B KOTOPbIX MPUCYTCTBYET HapyLeHne macku. Popmbl CUrHaNoB,
KOTOpble NPOLLAN NMPOBEPKY, HE YUUTLIBAKOTCA B M3MEPEHUAX. ITOT
pEeXMM HeLOCTYNEH, eC/IM B KaYecTBe pexknma cbopa faHHbIX BbIGpaHO
"YcpegHeHne".

O6paTtnTe BHUMAHME, YTO MOXHO BblbpaTh napameTp MeyaTb uan
CoxpaHeHue, HO He 06a NapameTpa oAHOBPeMeHHO. Bce ocTanbHble
AENCTBUA MOXKHO BblBpaTb 04HOBPEMEHHO. Hanpumep, MOXHO Bbl6paTh
Cron 1 U3amepeHusa, 4tobbl ocupmanorpad BoINOAHWUA U3MEPEHUE U
OCTaHOBMACA NPUY NepBo oLMbKe.

Mpu cboe TecTa N0 MacKe MOXKHO TaKKe BbIBECTM CUTHA HA pas3bem
TRIG OUT BNC, Haxogawwminca Ha 3aaHelt naHenn. Cm. "HacTpoiika
UCTOYHMKa A/1a pasbema TRIG OUT Ha 3agHel naHenun" Ha cTpaHuue 391.

Bbnokuposka
MUCTOYHMKa

Mpw BKAOYEHUN NapameTpa "BAOKMPOBKA NCTOYHUKA" C MOMOLLLbIO
NPOrpaMmMHOI KHOMKY BAOKMPOBKa MCTOYHMKA MAcKa NepepucoBbIBaeTca
B COOTBETCTBMM C UCTOYHMKOM MPU KaXKAOM nepemelLeHnm Gopmbl
curHana. Hanpumep, Npyu U3MeHeHUN CTPOYHOM Pa3BEePTKU UK YCUIEHUA
OTK/IOHEHMA MacKa NepepmucoBbIBAETCA C YYETOM HOBbIX HaCTPOEK.

Mpw BbIKNtOYEHMM NapameTpa "BAOKMPOBKA MCTOYHMKA" MacKa He
nepepuCcoBbIBAETCA NPY U3MEHEHMU HACTPOEK Pa3BEPTKU UK
OTKNOHEHMUSA.
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UcTouHMK MpKn M3MEHEHUN KaHaNa UCTOYHMKA MacKa He cTupaetcA. OHa NoBTOPHO
MacLTabupyeTcsa No HACTPOMKAM YCUAEHWUA OTKIOHEHNA U CMELLEHMA
KaHa/fa, KOTOPOMY OHa Ha3HayeHa. YTobbl CO34aTb HOBYHO MAcKy AnA
BbI6PAHHOMO KaHaNa UCTOYHWMKA, BEPHUTECH B MEPAPXUIO MEHIO, HAaXKMUTe
KHOMKM ABTOMacKa 1 Co3aaTb MacKy.

DYHKUMA NPOrpamMMHOM KHOMKM "UICTOYHUK" B MEHIO HACTPOMKM MacKu
aHaNorM4yHa GyHKLMM 3TOM KHOMKKM B MeHIo "ABTomMacka'".

MNposeputb BCce Mpu BKAKOYEHMM 3TOrO NapameTpa TeCT MO MacKe NPOBOANUTCA ANA BCeX
0To6pa>+<aeMb|x aHaI0roBbIX KaHanoB. Ec/in OH OTKAtOYEH, TO TecT No
MacCKe npoBoagUuUTCA TONbKO ANA Bbl6paHHOFO KaHa/1la-UCTOYHUKa.

CTaTUCTMKa MO Mmacke

HaxmmnTe nporpamMmHyto KHoMKy CTaTUcTUKa B MeHto "TecT no macke", 4ytobbl nepeiTn K
MeHto "CTaTUCTMKa no macke".
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Mokasatb Mpw BkAtOYEHUN NapameTpa MoKas3aTb CTaTUCTUKY 0TOOpassaTcA
CTaTUCTUKY cnepyolme ceeaeHuA:

® TeKylLas Macka, Ha3BaHMe MacKM, HOMep KaHana, AaTa U Bpems;
® yucno TecTos (0bLee YMC/IO BbIMOSHEHHbIX TECTOB MO MackKe);
® CoCTOsiHMe (nMpoLen, He NpoLuen, He NPOTEeCTMPOBaH);

e 0bLLee Bpems TECTOB (B Yacax, MMHYTaX, CEKYHAAX U AECATLIX AONAX
CeKyHZbl).

[lns KaXkAoro aHa0roBoro KaHana otobpaskaloTca cneayroline cBeeHus:

e yucno c6oes (LMKAbI CHOPa, B KOTOPbIX pa3max CUrHaia Bbilues 3a
npegensl Macku);

® nepuoanyHocTb cboes (NpoueHT cboes);

® curma (COOTHOLLEHUWE CpeaHEeKBAAPATUYHOIO OTKAOHEHMA NpoLecca 1
MaKCMMabHO AOMYCTMMOTO OTK/IOHEHUA UCXOAA U3 YnCaa
NpPOTECTUPOBAHHbIX CUTHANOB).

Cépoc Ob6paTnTe BHMUMaHMWE, YTO B CIEAYHOLLMX CUTYALMAX CTAaTUCTMKA TaKKe
CTaTUCTUKM obHyNAeTCA:

e dyHKUMA "TecT No macke" BKIOYEHA NOC/IE BbIK/OYEHUS;
® HaaTa NnporpaMmHasn KHonka "Cbpoc mackn";
® co3faHa aBTOMacKa.

Kpome Toro, cyeTynk BpemeHu 0BHYAAETCA NPU KaXKA0M 3anycke
ocumnnorpada nocne oCTaHOBKM cbopa AaHHbIX.

OumncTutb YaaneHune nonyyeHHbIX AaHHbIX C AMcnaes ocumnnorpada.
aucnnei

N3meHeHne Ppalina MacKku BPy4HYHO

®alin Mmacku, co3gaHHbI C MOMOLLbI GYHKLUMKM "ABTOMACKA", MOXKHO M3MEHATb
BPYUHY!IO.

1 BbinosnHuTe warn 1-7, onncaHHsle B pasaene "CosgaHne macku "3on0t1oro" curHana
(ABTOMmacka)" Ha cTpaHuue 311. Co3aaB Macky, He yaansinTe ee.

2 NMoakntoumte K ocumnnorpacdy USB-Hakonutenb.
HaxkmuTe kHonKky [Save/Recall] CoxpaHeHue/Bbi30B.

4 HaxmuTe NporpammHyto KHonky CoxpaHeHue.
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Ha)mnTte nporpammHyto KHoMNKy ®opmart 1 Bbibepute snemeHT Macka.

6 HarkmuTe BTOPYO NPOrpamMHYyto KHOMKY 1 BbibepuTe nanky 414 COXpaHeHus Ha
USB-HakonuTtene.

7 Haxkmute nporpaMmMHyto KHoMKky Haxxmurte ana coxpaHeHus. [1py 3ToM co3aaetca
TekcToBbIM dann ASCIl ¢ onmcaHnem AaHHOM MacKu.

OTkntounTe USB-Hakonutenb 1 nogxatoumnte ero K K.

OTKpoWTe daitn .msk, cosaaHHbIN B TEKCTOBOM pefakTope (Hanpumep, B
NPUNOKEHUN BAOKHOT).

10 OTpenakTupyinTe 3TOT dalin, COXPAHUTE U 3aKpPOMTe ero.

®aitn MacKM CoCTaBAAIOT CAeAytoLme pasaens.
e MneHtTndurkatop daitna macku.

* 3aro/I0BOK MacCKM.

e 06/1acTM HapyLWEHMA MaCKMU.

e [laHHble HAaCTPOMKK ocumanorpada.

NoeHtudukatop  MaeHtudurKkaTop dpaina gaHHoM mackm —3to MASK _FILE 548XX.
dalina mackm

3aro/I0BOK MackM  3aro/ioBOK Macku npeactasaseTt coboi cTpoky cumsonos ASCII. Mpumep: autoMask CH1
OCT 03 09:40:26 2008.

Koraa B 3aronoske daiina Mmacku nmeetca Katodesoe caoso "autoMask", dpoHT macku
noaxo4WT No onpeaeneHuto. B npoTMBHOM ciydae GpoHT MacKku onpeaenseTcs Kak
cbo.
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O6nactn
HapyLleHuA
MacKku

rarm HNE|

Obnactb 1

Obnactb 2

Lna macknm moxKHO onpeaennTb Ao 8 obnactei. VIx MOXHO npoHymepoBaTh oT 1 40 8. B
darine .msk oHM MOryT HaxoAMTbCA B to6OM nopaake. Hymepauma aTux obnacrtei
BbIMO/IHAETCA CBEPXY BHWU3, C/IEBA HAaMpPaBso.

dalin aBTOMACKM COAEPHKMUT ABe 0cobbix 061acTh —o0bnacTb, "NpmBaA3aHHY" K BEpHEN
4acTuM aKpaHa M 061acTb, "MpMBA3aHHYI" K ero HUXKHEN YacTu. BepxHaa obnactb
o0b03HaYaeTca MakcMmanbHbiMK 3HaveHnamn Y ("MAX") ana nepsoit n nocneaHein
To4yeK. HmxHAa obnacTb 0603Ha4YaeTcas MUHUManbHbIMK 3HaYeHuammn Y ("MIN") gna
nepBoy M nocnegHeln ToYeK.

Homep BepxHei 0baacTt Ao/MKeH BbiTb HAMMEHbLLIMM M3 BCEX HOMEPOB obnacTen,
nmetolLmxca B darine. Homep HUKHen 061acTu JoMKeH ObiTb HAMBONbLWNM.

O6nactb Ne 1 npeactasnaeT coboi BepxHio 061acTb Macku. BeplunHsl B obnactm 1
0603HAYaOT TOYKM BAOb HEKOEWN IMHWUK, KOTOPasA ABNAETCA HUKHUM Kpaem BepxHen
4acTh AaHHOM MacKM.

AHan0rn4Ho, BepLMHbLI B 061acT 2 0603HaYat0T IMHUID, OPMUPYIOLLYIO BEPXHWUI Kpal
ee HUXKHeM YacTu.

BeplumHbl B daitne mackm HopmanusosaHbl. CyLiecTByeT YeTbipe napameTpa,
onpeaensoLmx cnocob HopManmnsaLmMm 3HaYeH.
e X1

o AX
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e Yl
e Y2

ITM YeTblpe NapameTpa onpeaenatoTca B pasaese HacTpoek ocumnnorpada AaHHOTo
dalina macku.

3HaueHua Y (Kak NpaBuao, HanpaKeHne) HopmaamnsosaHbl B dakise cornacHo
cnefytolemy ypaBHeHuo:

Yrorm = (Y- Y1)/AY
roe AY =Y2-Y1.

Ons npeobpasoBaHmA 3Ha4YeHM Y, HOPMAIM30BaHHbIX B haiie Macku, B 3HaYEHMS
Hanps»KeHMsa NCNoNb3yeTCs cneaytollee ypaBHeHue:

Y= (Yoorm ¥ AY) +Y1
roe AY =Y2-Y1.

3HayeHuA X (Kak NpaBMIO, BpemMsa) HOPMaamn3oBaHbl B Gaiie CoriacHo caeaytolemy
ypaBHEHMo:

Xnorm = (X- X1)/AX

[na npeobpasoBaHMa HOPMaANM30BaAHHbIX 3HAYEHMI X B 3HAYEHWNA BPEMEHM
MCMONb3yeTcs cneaytollee ypaBHeHue:

X = (Xporm * AX) + X1

JaHHble  Kntouesble cnosa "setup” 1 "end_setup" (cTosllMe B CTPOKe OTAe/bHO) 0603HaYatoT
HACTPOMKM  Hayasio M KOoHel, pa3aena HaCTPonKKM ocumanorpada gaHHoro danna macku. daHHble
ocumnnorpada  HacTpPoOMKM ocumanorpada cogepaT KOMaHabl Ha A3blKe AMCTAHLMOHHOIO
NnporpammMmnpoBaHma, BbINMOSHAEMble ocLmorpadom npu 3arpyske daiia macku.

B 3TOT pa3gen MoXKHO BBECTU Nt0OYI0 AOMYCTUMYO KOMAHAY AMCTaHLMOHHOTO
NpPOrpaMmmMmMpoBaHmMs.

MacltabrpoBaHMe MaCcKM KOHTPONMPYET NPOLECC MHTepRpeTaLumn HOPMaanN30BaHHbIX
BEKTOPOB. [locnesHMIA, B CBOLO o4epesb, yNpaBaaeT NPoLLeccoM 0TobpaKeHNAa Macku Ha
aKkpaHe. [lanee npuBeAeHbl KOMaHAb! ANCTAHLMOHHOMO NPOrPamMMMpPOBaHmA,
KOHTpOAMpytoLMe macluTabmpoBaHme MacKu:

: MTES: SCAL: BIND 0 : MIES: SCAL: X1 -400. 000E-06 : MIES: SCAL: XDEL +800. 000E- 06
: MTES: SCAL: Y1 +359. 000E- 03 : MIES: SCAL: Y2 +2. 35900E+00
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Co3paaHue dpaiina Macku

Huxe nokasaH r£I|l/ICI'Il'Ief/JI, Ha KOTOPOM MCMNONb3YHOTCA BCE BOCEMb obnacren.
E

Kromm

10.0:1
10.0:1

Mpenen NN TouH. HacTp Mueept MpoBHue

et

YT106bI CO34aTb 3TY MacKy, HE0BX0AMMO BbI3BaTb C/ieaytoL i Gainn MacKku:
MASK_FI LE_548XX

«Al'l Regi ons»

/* Region Number */ 1 /* Nunber of vertices */ 4 -12.50, MAX -10.00, 1.75
0 10.00, 1.750 12.50, MAX

/* Region Nunmber */ 2 /* Nunber of vertices */ 5 -10.00, 1.000 -12.50, O
500 -15.00, 0.500 -15.00, 1.500 -12.50, 1.500

/* Region Nunmber */ 3 /* Nunber of vertices */ 6 -05.00, 1.000 -02.50, 0O
500 02.50, 0.500 05.00, 1.000 02.50, 1.500 -02.50, 1.500

/* Regi on Number */ 4 /* Nunber 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 /* Nunber of vertices */ 5 -10.00, -1.000 -12.50, -
0.500 -15.00, -0.500 -15.00, -1.500 -12.50, -1.500

/* Region Nunmber */ 6 /* Nunber 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 Nunmber */ 7 /* Nunber 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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322

/* Region Nunmber */ 8 /* Nunber of vertices */ 4 -12.50, MN -10.00, -1.7
50 10.00, -1.750 12.50, M N

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

ay 1 : Tl Mebase: MODE MAI N : Tl Mebase: REFer ence CENTer : Tl Mebase: RANGe +50.0

OE-09 : Tl Mebase: PCSi ti on +10. OE-09 : MIESt: SOURce CHANnel 1 : MTESt : ENABl e 1
:MTESt : LOCK 1 : MTESt: SCALe: X1 +10. OE-09 : MTESt : SCALe: XDELt a +1. 0000E- 09

. MTESt : SCALe: Y1 +2. OE+00 : MTESt : SCALe: Y2 +4. 00000E+00 end_set up

OnpeneneHns Bcex obnacten B paine macki HeobXoAMMO OTAENSATb C MOMOLLbIO

CMMBOAA NYCTOM CTPOKM.

0O61acT MacKi onpeaenstoTcsa C NOMOLLbI0 KOOPAMHAT HECKOTbKMUX BEPLIKH (X,Y) (KaK
Ha 06bIYHOM rpadurKe B CMCTEME KOOPAMHAT X,y). MaKkcmanbHoe 3HadyeHne
KOOPAMHaTbl y 0603HaYaeT BEePXHIOK TOUKY MacCLUTabHOM CETKM, @ MUHMMa/bHOE
3HaYeHue KoopamMHaTbl y 0603HaYaeT HUKHIOK TOUYKY MaclTabHOM CeTKM.

lpadrK MacKmM X,y COOTHOCKTCA C MacliTabHOM ceTKoM ocumnnorpada ¢ NOMOLLbO
KOMaH/, HacTponkmn :MTESt:SCALe.

KoopamHaTHasa ceTka ocumanorpada MMeeT TOUKy Hadasia OTcyeTa BpeMeHK (B €8O,
LEeHTPanbHOM UM NpaBoM YacTu 3KpaHa) v ToUKy 3anycka (t=0)/3HavyeHne 3a0epKKM
OTHOCUTE/IbHO OMOPHOTO 3HaYeHMs. TakKe MacliTabHas ceTka MMEeeT TOUKy
BEPTMKASIbHOIO ONOPHOro 3a3emsnerms O B (CcMelleHe OTHOCMTE/IbHO LIEHTPa 3KpaHa).

KomaHabl HacTpoikn X1 1 Y1 no3BONAIOT onpeaenmTb OTHOLWEHME Hayana KoopanHat

X,y 061aCTV MacKM K ONMopHOM TOUYKe MaclwTabHoM ceTkmn ocumnnorpada t=0 n V=0, a

KOMaHZb! HacTpolkn XDELta 1 Y2 N03BONAIOT ONpesennTb Ppasmep eguHUL X Uy

rpaduka.

e KomaHza HacTponkuM X1 no3BosiAeT YyCTaHOBUTb BpEMEHHYO TOYKY Havasa
KOOpAMHaTbI X rpadumKa X,y.

e KomaHaa HacTpoWKkK Y1 no3BONAET yCTaHOBWTb TOYKY Hayana KoopAMHaThl No
BEPTMKANbHOM OCU Yy rpaduKa X,y.

e KomaHaa HacTponkn XDELta no3BONAET YCTAaHOBUTb NEPUO, BDEMEHU ANA KaXKA0M
eIMHULLbI X.

e KomaHza HacTponKM Y2 no3BONsAET YCTaHOBUTb PACMONOXEHNE 3HaYeHMsa y=1 no
BEPTMKaNM Ha rpaduKe X,y (Takum obpasom, Y2 — Y1 aAsnaeTca 3HadeHnem YDELta).

MNpumep.

e Ecau To4YKa 3anycKka Ha MaclwTabHOM CeTKe HaxoamTca B nonoxeHun 10 He (oo
OMNOPHOW TOYKM LIEHTPa 3KpaHa), a ee onopHasa ToYKa 3a3eMNeHns (cmelleHne)
HaxoAMTCA Ha 2 B HUXKe LeHTpa aKpaHa, TO YToObl MOMECTUTb Hadyano KoopauHaT
rpaduKa X,y Mackv NOMEeCTUTb B LIEHTpe 3KpaHa, HeobxoamMmo BbibpaThb caeaytolme
3HayeHna: X1 =10 Hc, Y1 =2 B.
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e Ecan ana napametpa XDELta yctaHoOBAeHO 3Ha4veHme 5 He, a 4na Y2 ycTaHOBAEHO
3HadeHue 4 B, obnactb mackum ¢ BepwmHamm (-1, 1), (1, 1), (1,-1) n (-1,-1) 6ynet
pacnonaratbca oT 5 Hc 4o 15 Hcm oT 0 B oo 4 B.

e Ecau Havyano KoopAmHaT rpaduka X,y 061acT Mackvm nepemectutb B Touky t=0 1 V=0,
YyCTaHOBMB 3Ha4eHus X1 =0 un Y1 =0, 37K ke BepLiMHbl ByayT onpeaensTb 061acTb oT
-5Hcao5HcmnoT-2Bao2B.

HecmoTpsa Ha To, YTO MacKa MOMKeT BKAtoYaTb 40 8 obnacTeit, B O4HOM BEPTUKA/IbHOM
cToNbUe MOXKHO YCcTaHOBUTbL He 6onee 4 obnacrteit. Echm B BepTMKanbHOM cTonbue 4
obnactu, ogHy 061acTb HEOHXOAMMO NPUKPENUTL K BEPXHEN ToUKe (C NoMOLLbIO
MaKCMMa/IbHOTO 3HAYEHUS MO OCU Y) U OAHY — K HUXKHEN TOoUKe (C NoMOoLLblo
MWHUMAIbHOTO 3HAYEHMS MO OCK Y).

KaKk npoBoAUTCA TECTUPOBAHME NO Macke?

[ns 3anycka TecTMpoBaHus No macke ocumnnorpaodsl InfiniiVision co3patoT 6a3y gaHHbIX
pasmepom 200 x 640 ana obnact NPocMoTpa curHana. Kaxkaoe nonoxkeHune B maccmse
ob03HavaeTcs Kak 061acTb HapyLWeHns UK ycnexa. Kaxabli pas, Koraa ToYKa AaHHbIX
CMrHana nonazaeT B 061aCTb HapyLWeHMs, pernctTpupyetca owmnbka. Mpu Boibope
napameTpa MpoBeputb Bce no 6ase AaHHbIX MAaCKWM NPOBEPAETCA KaxKaas BbIOOpKa
KaXJ0ro aHaNoroBOro KaHana. [na Kaxkaoro KaHaaa MOXHO 3apernctpuposaTb bonee
2 munnmapaos cboes. KonnmuecTBo NpoTeCTMPOBAHHbIX BbIDOPOK TaK*Ke pernctpupyerca
M oToBpaXkaeTca Kak «4ncao TectoBy.

PaspeleHue dainna mackn moxet bbiTb Hosblue yem 200 X 640 6a3bl AaHHbIX. O1A
oTobpaXKeHns AaHHbIX daliia MacKM Ha KpaHe BbIMONHAETCA HEKOTOPOE KBAaHTOBaHMeE
3TWX OAHHbIX C Le/Ibl0 UX COKPALLEHMS.
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17 Undposoit BOABTMETP U CHETUMK

LindpoBoin BONBTMETP

326

DYHKUMA aHaNM3a ¢ NOMOLLbIO LMdPOBOro BoasTMETPa (DVM) No3BOAAET BbINMONHATD
M3MEpPEHME HaNPAXEHMUA C TOYHOCTBIO A0 3 3HAKOB Ha JIl0BOM aHa/I0rOBOM KaHase.
M3mepeHns undpoBOro BOALTMETPA ABAAKOTCA aCUHXPOHHBIMM A1 CMCTEMbI cHopa
[aHHbIX ocumnnorpada v Bceraa BbiNOAHAOTCA.

LindpoBoit BONBTMETP BbIBOAMUT PE3YALTATHI B BUAE CEMUCETMEHTHOM MHAMKAUMM, KaK
06bIYHbIN LMPPOBOM BOABTMETP. Ha HeM O0TOBparkaeTcs BbIOPaHHbIN PEXUM, @ TaKKe
eMHNLbI M3MepeHmns. EAMHMLBI U3MepeHMs BbIBMPAOTCA C MOMOLLbIO MPOrPaMMHON
KHOMKW EAUHULI M3MEPEHMS B MEHIO KaHana «MpoBHUK».

Ha aucnnee uMdposoro BoNbTMETPA AOCTYNHA WKana, KOTopas onpeaenserca
MacluiTabom No BEPTMKANM M ONOPHbLIM YPOBHEM KaHana. CUHWIA Tpeyro/bHbIi
yKasaTesb WKabl yKa3blBaeT Ha camoe nocsieaHee namepeHune. B 6enoit ctpoke Hag,
HMM YKa3bIBAOTCA IKCTPEMYMbI 3HAYEHWIN M3MEPEHUA 3a NOCAEAHNE 3 CEKYHADI.

LUndpoBoit BONETMETP BbIMNOAHAET TOUYHbIE U3MEPEHMNA CPEeAHEKBAAPATUYECKNX
3Ha4YeHn npu YactoTte cmrHana ot 20 My ao 100 Klu,. Korga vyactoTa curHana HaxoamTtca
3a Npeaenammn AaHHOro AManasoHa, Ha agucniee UMppoBoro BOALTMETPa oTobpaskaeTca
coobueHune «Mpeaen MM?» uan «>npegen MMN?» Ans npeaynpexKaeHna o NoayYeHnm
HETOYHbIX Pe3y/bTaTOB M3MEPEHMI CpeAHEKBAAPATUYECKNX 3HAYEH WA,

Ncnonb3oBaHue LMGPOBOro BOALTMETPA
1 HaxmuTe KHOMKy [Analyze] AHanus.
2 HaxkmuTe KHOMKy PYHKUMMK, 3aTem BbibepuTe LindpoBoit BonbTmeTp.

3 YT06bl paspelwnTb M3MepeHna LMbPOBOro BOILTMETPA, CHOBA HAXKMUTE KHOMKY
DyHKUUMN.

HcTouHKE

4 Haxkmute NporpaMmmHyto KHOMKY MCTOUHUK 1 NoBepHUTE py4dKy BBOAA A5 Bbibopa
QHANOroBOro KaHana, A1 KOTOPOro BbINOMHATCA M3MEPEHUA C MOMOLLbLO
uMbpoBOro BoLTMETPA.

Bbl6paHHbIM KaHan MOXKET BbITb He BK/IOYEH (0TobpaskeHWe curHana) npu
BbIMO/IHEHUMN U3MEPEHMI C MOMOLLBIO LMDPOBOrO BOJBTMETPA.

5 HaxmuTe NporpammHyto KHOMKy PeXKUm 1 nosepHUTE py4yKy BBoAa A1s Bbibopa
pexnMma UMPpPoBOro BoNLTMETPA:
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~TOK,RMS — 0TOOpaKeHne cpeaHeKBaapaTMYeCcKoro 3HaYeHMsa NoNyYeHHbIX
OaHHbIX C Y4aNeHHbIM KOMNOHEHTOM NOCTOAHHOTO TOKa.

MOCTOAHHDIN TOK — 0T06pa>+<eHme 3Ha4YeHMA NOCTOAHHOIO TOKa NOJIYy4E€HHbIX
AaHHbIX.

=TOK,RMS — oTobparkeHne cpeaHeKBaapaTMYeCcKoro 3Ha4eH1n NoayYeHHbIX
OAHHBIX.

6 Ecav BbIBPaHHbIN KaHa MCTOYHMKA HE MCMONb3YEeTCA NpK 3anycke ocumanorpada,
Ha)KMUTE KHOMKY ABTOAMANA30H /[1/1 BK/OYEHWA UM BbIKAOYEHWA aBTOMaTUUYECKOM
HaCTPOKM macliTaba No BepTUKaAM KaHana UMbpPOBOro BOJALTMETPA, MONOKEHUA MO
BEPTMKaM (3a3eMIeHME) M YPOBHA 3anycKa (noporosoe HanpsaxeHue) (ana
M3MEPEHMA YaCTOTbl C MOMOLLLbIO CHETYMKA).

Ecam dyHKUMA ABTOAMANA30H BK/OYEH], OHA NepeonpeaenieT peryiMposKy pydek
MacluTaba no BEPTMKaAM U MOONKEHUA KaHaa.

Ecan oHa BbIK/IlOYEHA, MOXHO UCMOJIb30BaTb PYUKM macuwTtaba no BEPTUKaNN U
NONOXEeHMA KaHa/la B HOPMa/ZlbHOM pexnme.

CyeTyumk

®YHKUMA aHaM3a C MOMOLLbIO CYETYMKA NO3BONAET M3MEPATH YaCTOTy, Nepuos, 1
cobbITMA GPOoHTa (CymMMpOBaHME) Ha NtOOOM aHa/IOrOBOM KaHane.

CUYeTUMK BbINOMHAET NOACYET NepeceyeHnin ypoBHS 3amnycka 3a onpeaeneHHoe spems
(Bpemsa cpabaTbiBaHMA MO yNPaBAAOLLIEMY BXOAY) U BbIBOAMT pe3yasTaThbl B BUAE
CEMMUCETMEHTHOM MHAMKaLMM (KaK eciin Bbl U3MepeHMs NPOBOANANCH C MOMOLLBIO
OTAEeNbHOro YCTPOMCTBA NoAcyeTa).

[Nna nsmepeHuii CYETYMKOM YacToTbl M Meproaa CyLEeCTBYIOT CeytolMe YCA0BUA:

e Bpems cpabaTblBaHWA N0 YNPaBASIOWEMY CUTHANY KOCBEHHO onpeaenseTca
nocpeacTBOM BbibOpaHHOIO Yncia umMbpoBbIx 3HaKOB paclumpeHua (ot 3 4o 8). Yem
6o/blUe 3HaYeHMe paspelleHns, Tem bosnblie Bpems cpabaTbiBaHMs.

e MOXHO M3mepATb YactoTbl Ao 1 My, (06bivHO A0 1,2 TTu). Mpu paspeleHnn 8 3HaKoB
CYETYMK 3aMNONHAETCA NPU cUrHanax bonee 470 M.

[N cymmUpyroWwmx M3MEPEHUIA CYLLLECTBYIOT CaeaytoLime YCA0BUA:
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328

BbinonHaeTca nocaenosaTeNbHbl nogcyet GpoHToB. MoKHO BbibpaTb nogcyeTt
NONIOMKUTENbHbIX MM OTPULATE/NbHBIX GPOHTOB, M KOTa Ha aHa/I0r0BOM KaHane
BbINOMHAETCA 3aNyCK NO GPOHTY, MOMKHO HacTPOWUTL CpabaTbiBaHWe 3anycKa
noAcyeTa no NnoaoKMUTENbHOMY UAK OTPULATENBHOMY MMMY/bCY Ha BTOPOM
aHa/I0roBoOM KaHane.

MOXHO BbINOAHATbL NoAcYeT cobbITUIM ppoHTa ¢ yactoton Ao 1 My, (obbiuHO A0 1,2
Mu).

Mpu 3anycke noacyeTa Bpems HaCTPOMKKM OTIMpatoLLero curHana obbl4HO cocTaBAsEeT
0 Hc, a Bpema yaepskaHusa — 3,5 HC Npu MCMONb30BaHWM B Ka4eCTBE MCTOYHMKA
CYMMMPOBAHUA M UCTOYHMKA OTNMPAIOLLErO CUrHaNa OAMHAKOBbIX MPOBHMKOB.

CUeTUMK HE CMHXPOHM3MpPYETCA C cucTeMor cbopa AaHHbIX ocumanorpada 1 BoINOAHAET
noacHeT Bceraa.

Ncnonb3oBaHme cHeTHMKa

1 HaxkmuTe KHonKy [Analyze] AHanus.

2 HaxkmuTe KHOMKy PYHKUMM 1 BbibepuTe anemeHT CYUeTUMK.

3 YT106bl BKAOYNUTL CHETUMK, CHOBA HAKMUTE KHOMKRY ¢YHKI.I,VIVI.

Mecrou IWTE C. 0B Mopor.

HaxmuTe nporpammHyto KHOMKy MCTOUHMK 1, UCNONb3yA PyYKy BBOAA, BbibepuTe
aHanoroBbI KaHan uam curHan CobbiTMe 3anycKka, YTobbl BK/OYMTb BbIMOAHEHME
M3MEPEHMIN CHETYMKOM..

Mpu BbibOpEe NCTOYHMKa COBbITUE 3anycKa (AO0CTYNeEH, KOr4a YCTAaHOB/EH PEXUM
3aMnycKa, OT/IMYHbIN OT « DPOHT») MOXKHO MPOCMATPMBATL CBEAEHMSA O YacToTe
0bHapyKeHMsA cobbITUIM 3anycKka. OBHapyKeHNe MOXKET NPOUCXOAMNTb Yallle
baKTMUeCcKMx CobbITMI 3anycKa B 3aBMCUMOCTM OT NoKasaTenel BpemeHn cbopa
OAaHHbIX UK YacToTbl 06HOBAEHMA ocumnnorpada. CurHan TRIG OUT nokasbiBaeT
OEeNCTBUTENbHOE HacTyrnieHne cobbITUI 3anycka. CneayeT yyYecTb, YTO Lenb 3anycka
ocumnnorpada He byaeT NnpMeeaeHa B COCTOAHWE FOTOBHOCTU K CAeAytoLeMyY
3aMyCKy, NOKa He UCTEeYET BPEMA BbIAEPKKM, KOTOPOoe He MoXKeT HbiTb MmeHee 40 Hc;
NMO3TOMY MAKCMMaibHas YacToTa CObbITUI 3aMycKa, KOTOPYH MOXKHO NMOCYUTaTb,
coctaBnset 25 Mlu,

BbibpaHHbI KaHan HeobA3aTeNbHO A0/KEH DbITh BKAOYEH (0ToBpakaTb curHan) ans
BbINONHEHMA U3MEPEHUN CHETUMKOM.
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5 HaxmuTe nporpammHyto KHoMKy Mopor aBTOHACTPOIKM, YTOObLI HACTPOMTb
aBTOMaTMYeCcKoe onpeaeneHne 1 ycTaHoBKy NpeaebHOro ypoBHS HanpaKeHus
(3anycka) ocumnnorpadom Ans BbIBPaHHOMO aHa/I0roBOro KaHana UCTOUYHMKA.

6 HaxxmuTe NporpammHyto KHomKy U3smepeHus 1 NoBepHUTE PyUKy BBOAA, YTOObI
BbIOPATL TUM M3MEPEHMI N8 CHETUMKA.

YacroTa — KO/IM4ecTBO LIMKI0B CMrHana B cekyHay (8 M, KM nam MIu).
MNepuop — MHTEPBA/IbI BDEMEHW LMKIOB CUTHANA.
Cymma — KoNm4yecTBo cobbITUii GpoHTa B cUrHane.

Cyetymk yactoTn  [11A BLINONHEHWA U3MEPEHMA YACTOTbl U NEPUOLA HAXMUTE MPOrPaAMMHYIO KHOMKY

nepvoga  YMcno 3HaKOB, YTOObI YCTAHOBUTb TOYHOCTb CHETYMKA. MOMKHO BbIOpPaTh TOYHOCTb OT 3
[0 8 3HaKOB.

Yem 6onblie TOYHOCTb, Tem Bonblie BpemeHu TpebyeTca ans cpabaTbiBaHUA U,
COOTBETCTBEHHO, TeM DO/blle BPEMEHW 3aTPa4YMBaAETCA Ha U3MEPEeHUs.,

CYeTUMK cyMmmbl  [1N5 BbINOJHEHMA U3MEPEHUI CYMMMPOBaHMA (COBLITUI GPOHTa) HaXMUTe
NPOrpamMHyto KHOMKY OUKCT. cu., YTOObl OOHYNTL CHETUMK COOBITUIA PPOHTA.

Ha)kMmTe nporpamMmmHyto KHomKy CyMma, 4ToObl OTKPbITb MEHIO CYMMMPOBAHMSA AaHHbIX
cYeTUYMKa.

ITHA | CTNWPEHILLMA CHIH

e HaxXmute nporpaMmHyto KHoMKy MCTOUHUK 1 MoBepHUTE pyYKy BBOAA A9
M3MeHEeHWs aHaN0roBOro KaHana, 18 KOTOPOro BbIMOAHATCA U3MEPEHUS C
NMOMOLLbIO CYETUMKA.

e HamuTe NnporpaMmmHyto KHoMKy OTKAOHeHUe cobbITuA, YTOObI BbiOpaTh noacyeT
COBbLITMI MO NONOKUTENBHOMY UM OTPULATENbHOMY GPOHTY.

e HamuTe nporpaMmmHyto KHoMKy Cpab., YTobbl BKAOUYMUTL AN BbIKAOYMTD
cpabaTbiBaHMe cYeTYMKA COBLITMIN GPOHTA NO NOAOKUTENBHOMY MK
oTpMLATENBHOMY YPOBHIO Ha BTOPOM aHa/orOBOM KaHase.
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Koraa dyHKUMA cpabaTblBaHMA BKKOYEHA:

a HaxkmuTe nporpammHyto KHOMKy UCT. OTAUP. CUTH. 1 NOBEPHMTE PYUKY BBOAA,
4TObbI BbIOPATL aHANOrOBbIN KaHas, KOTOPbI OyAeT nepeaaBaTb OTNMPAIOLLMNA
CUrHa.

BbibpaHHbIM KaHan HeobA3aTeNbHO A0MKEH DObITh BKAtOUYEH (OTOBpaXKaTb curHan).

b HaxmuTe nporpammHyto KHOMKY BbiBopa NoAAPHOCTK, YTOObLI BbIOPaThL
cpabaTbiBaHWE CYETYMKA CODLITUI GPOHTA MO NOMOKMUTENbHBIM UAN
OTPULATENbHBIM YPOBHAM.

YpoBeHb 3anycKa gna Bbl6paHHOI'O dHa/10ro0BOro KaHaja UCNosib3yeTca ANnA
onpegeneHna NoAAPHOCTU CUIrHanNa.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

AHaNMN3 YaCTOTHbIX
XapPaKTePUCTUK

BbinonHeHue nogkntoveHnin / 331
HacTpoiika v 3anyck aHanmsa / 332
MpocMoTp U coxpaHeHuWe pe3ynbTaToB aHanusa / 334

(DyHKLI,l/IH dHa/IN3a YaCTOTHbIX XapPaKTeEPUCTUK NPeaoCTaBNAETCA MO NNUEH3NN.

®yHKUMA aHanm3a AYX (FRA) no3BonAeT KOHTPOAMPOBATbL BCTPOEHHbIN reHepaTop
CUrHaNOB TaK, YTOObI pa3BepTKa CMHYCOMAANIbHOTO CUrHANA BbINOMHANACH B AMamna3oHe
4YacToT, NOKa BbIMNONHAETCA M3MEPEHME CUTHANOB Ha BXOAE U BbIXOAE TECTMPYEMOro
ycTporictea (DUT). Mpw Kaxaoh yactoTe ycunerue (A) n dasa nameparotca un
oTobparkatoTca Ha Anarpamme boae amMnanTyAHO-4aCTOTHOWM XapaKTEPUCTUKM.

Mocne 3aBeplleHns aHaAM3a YaCTOTHbIX XapPaKTEPUCTMK MO AMarpaMmme MOXKHO
nepemeLllatb MapKep 4158 0TODparKeHMA N3MepPEHHbIX 3HaYeHN ycuneHmsa u ¢asbl Npu
KayKOM 3HaYeHWM YacToTbl. KpoMe TOro, MOXKHO HacTPOMTb MacLiTab AnarpamMmbl 1
cMelleHne ana rpaduKkoB yeuneHma n dasbl.

Bbino/HEHWE NOAKNOYEHN

BbixogHoW pasbem reHepaTopa CUrHaA0B NPUCOEAMHEH K TECTUPYEMOMY YCTPOMCTBY
(DUT). NMpoBepKa BXOAHOTO pa3bema yCTPOMCTBA M BbIXOAHOTO pasbema yCTPOMCTBa
BbIMOMHAETCA C MOMOLLbIO BXOAHbIX KaHan08 ocumnnorpada.

KEYSIGHT

TECHNOLOGIES

331



18 AHanM3 4aCTOTHbIX XapaKTEPUCTMK

Oscilloscope

en © ©@E@OO

Input DUT Output
(Transfer Function)

HacTpoiKa 1 3anyck aHanmn3a

1 BbibepuTe rnaBHOe MeHI0 > AHanu3 > AHaNAU3 MEHIO.
2 HaxmuTe KHOoNKy @YHKLUMUM 1 BbibeprTe AHaNIU3 YACTOTHbIX XapaKTEPUCTUK.

3 Euwe pas HaxkmmTe KHOMKY ®YHKLMK, YTOObI aKTUBMPOBaATb GYHKLMIO.

OTKpEITE 4HANOT0EDE
OKHO

4 HaxKmuTe NporpammHyto KHOMKy OTKpbITb ANANOroBOe OKHO..., YTOObI OTKPbITL
[IMa7I0rOBOE OKHO «AHA/IN3 YaCTOTHOW XapaKTEPUCTUKMY.

5 BbibepuTe BKNAAKY HAaCTPOMKM B 1€BOM YaCTU AMaNOTOBOrO OKHA (3HA4YOK C
LIEeCTEPEHKON).
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n po ¢II-U'\ b AMNAUTY OB

MOHO HAaCTPOUTL CeayloLLMe NapaMeTpbl:
YacToTbl Havana 1 KOHLA Pa3BEPTKM, @ TaKKe YMCIO TOYEK B AeKade.

KaHanbl na namepeHna BXOAHbIX U BbIXOAHbIX 3HAYEHU . (Ha)'KMl/ITe 3HaA4YO0K
CnpaBKkM 414 NPpoCMOTpPa CXeMbl I'IO,D,KﬂI'OLIEHI/Iﬂ).

AMNANTYAY M OXMOAEMOE CONPOTUBAEHME BbIXOAHOM HArpy3Kku reHepaTopa
CUrHanoB.

YTo6bl 33aTb Pa3Hble aMNANTYAbl 417 Pa3HbiX AeKad, BbibepuTe Mpodunb
amnanTyabl.

BbixogHoM MMneaaHc curHana Gen Out dpukcnposaH 1 coctasaseT 50 Om. Tem He
MeHee, Npu BbIBOpe Harpy3KM Ha BbIXOAE reHepaTop CUrHaI0B MOKET 0TODPA3UTb
NpaBWAbHblE 3HAYEHWNA YPOBHEW aMNINTYAbl U CMELLEHNA AN1A PAaCHETHOM
HarpysKku Ha BbixoZe. ECm GakTUUeCKMIA MMNeaaHC Harpy3Kku OTAnYaeTcsa oT
BbIOPAHHOrO 3Ha4YeHMA, oTobparkaemble YPOBHM aMMANUTYAbI U CMelLeHna ByayT
HenpaBUbHbIMW.

6 HaxmuTe NporpaMmHyto KHOMKy BbINOAHUTL aHanus.
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[MpOCMOTP 1 COXpPaHEHME pe3ynbTaToB aHaIM3a

Ecnu ananorosoe OKHO «AHaIM3 YaCTOTHOM XapaKTEPUCTUKU» HEe OTKPBITO, HaXKMUTE
NPOrpaMMHyto KHOMKy OTKPbITb AUANOT0BOE OKHO....

BbibepuTe BKNaaKy rpadmka B 1€BOI YaCTW AMAN0OroBOro OKHa (3Ha4yoK rpaduKa), 4tobsl
NPOCMOTPETL Pe3y/bTaTbl aHaM3a Ha rpaduke JTADGYX.

Ha rpaduke oTobpaskatoTca MsmepeHns yeuneHus n Gasbl B 3aBUCMMOCTM OT YacTOTbl.
AKTyanbHble 3HaYeHUA Ha rpadrKke MOXKHO NPOCMATPMBATL C MOMOLLbIO ABYX
nepeTackMBaembiX MapKepoB. B BEpXHEM NMPABOM Yy MMEETCA 31EMEHT ynpaBieHums
0015 BKNOYEHWA/OTKAOUEHUA rPadUKOB yCUAEHNUA UK dasbl, PeryIMpoBKM macluTaba u
CMeLLEeHUA rpadmKoB UM aBTOMACLLITabUPOBAHMA.

Kpome TOro, MMetoTCa NporpammHble KHOMKK YNpaBieHue Anarpammoit, KoTopble
npeaHasHayeHbl 419 HaCTPOMKM AMarpammebl C MOMOLLIO PYYKM BBOAA UM AMAN0roBbIX
OKOH C KNaBunaTypoi. C NOMOLLbIO STUX NMPOrPaMMHbIX KHOMOK MOMKHO TaKKe M3MeHATb
MacluTab ycuaeHns, a TakKe 1 CMelleHne, Maclutad dasbl U CMELLEHKA, WKany 4acToT
(HaYaNbHYIO M KOHEYHYIO YaCTOTbl) UM NONOKEHWA MapKepa 1 n mapKepa 2.

rc
Hroru
MCTHER

100Hz 1.0k 10k 100k

macLTah

OTKpEITE

OKHO...

BbibepuTe BrNaAKy Tabauupl B 1€BOM 4aCTK AManoroBoro OKHa (3Hadvok Tabavupl),
4TOBbI NPOCMOTPETH Pe3y/bTaThl aHaAM3a Ha rpaduke B TabNIMYHOM BUAE.
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AHa/M3 YaCTOTHbIX XapakTepucTnk 18

B Tabnmue oTobpaxkaerca YMCN0 TOYEK AaHHbIX, 3HAYEHMA YaCTOTbl, BbIXOAHOM
aMnAnTyAbl reHepaTopa CUrHaN0B, M3MEePEeHHON aMNANTYAbl U M3MePeHHOI dasbl.
[aHHble MOXKHO MPOKPYUYMBaATL. B BEPXHEM NPABOM Y1y UMEETCSH 31eMEHT ynpasaeHns
MEHI0, NMO3BOAIOLLMI BKAKOYATb AN OTKIOYATb AaHHbIE TabAnUbl yeuaeHna namn dasbl.

Pe3y/nbTaTbl aHaNM3a MOKHO COXPAHWUTD (MM OTNPABUTL MO 3NEKTPOHHOM noyTe). s
3TOro BbIGEpUTE rNaBHoe meHio > Paiin > CoXpaHUTb MeHI0, HaxxmnTe dopmart n
BbibepuTe NapameTp JaHHble aHaaAu3aTopa cnekrpa (*.csv).
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18 AHanM3 YaCTOTHbIX XapaKTepPUCTUK
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

19 TeHepaToOp CUTHANOB

Bbibop TMMNa reHepmMpyembIX CUTHaN0B M HacTpoiika napameTtpos / 337
PenaKkTnpoBaHMe Npom3BO/bHbIX cMrHanos / 342

BbIBOA, CUHXPOHU3UPYIOLLMX MMMYbCOB reHepaTopa / 350
OnpeaeneHune pacyeTHoM Harpysku Ha Bbixoge / 350

Mcnonb3oBaHWe NOrMYyeckmx NpeaycTaHOBOK reHepaTopa curHanos / 351
[ob6asneHue Wwyma B BbIBOA, reHepatopa curHana / 352

[ob6aBneHne moaynaumm K BbIXOAHOMY CUrHany reHepatopa / 352
BoccTaHOBEHME HAaCTPOEK reHepaTopa CMrHaaoB Mo ymondaHuwo / 357

B ocumnnorpad BCTpoeH reHepaTop CUrHanoB. OH aKTUBMPYETCA C NOMOLLLbIO ULLEH3NN
obHoBneHnAa DSOX3WAVEGEN. C nomoLLbto reHepaTopa CUrHan0B MOXKHO J1ErKO
C03/,aBaTb BXOAHbIE CUTHa/bI NPU NPOBEPKE Lenu ¢ MOMOLLbIO ocuuanorpada.

Kak 1 HacTpoikm ocumnnorpada, HaCTPOMKM reHepaTopa CUrHa 0B MOXKHO COXPaHUTb U
BOCCTaHOBUTb. CM. MnaBa 20, “CoxpaHeHune/an. noyta/Bbi30B (HACTPOMKM, IKPaHbI,
naHHble),” Ha cTp. 359.

Bbibop T1Na reHepupyembix CUrHaN0B M HACTPOMKa NapamMeTpoB

1 HaxkmuTe KHoMNKy [Wave Gen] leHepaTop CUrHanoB, YToHbl OTKPbLITb MEH!0
reHepaTopa CUMIHaA0B M BKAOYUTL MO0 BbIKMOYUTL BbIXO reHepaTopa Ha
coeamHuTene BNC Gen Out Ha AMLEBOW NaHenu.

Koraa BKKOYEH BbIXOA reHepaTopa CUrHanoB, roput kKHomnka [Wave Gen] leHepaTtop
curHanoBs. Koraa BbIXoZ, reHepaTopa CUrHaNoB BblKItOYeH, KHOMKa [Wave Gen]
leHepaToOp CMrHaANOB He ropuT.

KEYSIGHT

TECHNOLOGIES
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19 TreHepatop curHanos

Mpu NepBoHavYaNbHOM BKAKOYEHUM ocumMAnorpada BbIXod reHepaTopa CUrHanoB
BCEraa BbIK/MHOYEH.

BbIXoZ4 reHepaTopa CMrHa 0B aBTOMATUYECKM BbIK/TOYAETCA, KOTa Ha COeaUHUTENb
BNC Gen Out noaaetca YpeamepHOe HanparKeHMe.

2 B MeHto reHepaTopa CMrHaa0B HaskMUTE MPOrPaMMHYI0 KHONKY CUrHaN 1 NnosepHuUTe
PY4YKy BBOAA, YTODObI BbIOPATH TWUM CUrHANA.

ABTO

Kroru

ChHyc

MeaHap

MocT. Han

LWy 1.00d

KapauHansHeid cuHyc

DKENOHEHLUMANEHEIR pOCT
BKENOHEHLUHENEHEIH CNag

AHOCHIHAN

BIC. HMMEOAHC

3 B 3aBMCMMOCTM OT BblBpaHHOro TMNa (GopMbl) CUrHana Noab3ynTech OCTaNbHbIMM
NPOrpaMMHbIMM KHOMKaMM W PYYKOWM BBOAA A4 HACTPOMKM XapaKTEPUCTUK CUTHana.
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Tun curHana Xapakrepuctukm Anana3oH Makc. CmelueHue
yacrot amnautyaa (BbICOKMIA
(BbICOKMI1 umneaac)®
umnepatc)®

Npoun3BonbH [ns HacTPOiKM NapameTpoB NPOU3BO/IbHOTO 100 mly — 20 mB (makc.) |2.508B

bIli CUTHaNa UCNONb3yHTe NPOrPaMMHbIe KHOMKK 12 MTly, — 5B (makc.)
Yacrora/TouHas yactora/Mepuog/TouHblit
nepuog, AMnantyaa/BbiCOKMiA ypoBEHb 1
CmeueHune/Hu3Knit yposeHb.

C NOMOLLLbIO MPOrPaMMHOW KHOMKM
PepaktupoBatb curHan onpegenute bopmy
npounsBoNbHOro curHana. Cm. "PegakTupoBaHme
NPOU3BO/IbHbIX CUTHANOB" Ha cTpaHuue 342.

CuHycomnga [ns HacTpOMKM NapameTpoB CUHYCOMAANbHOTO 100 mly — 20 mB (makc.) |[+2.50 B
CUTHaNa UCNONb3YyATe NPOrPaMMHbIe KHOMKK 20 My, — 5B (makc.)
Yacrota/TouHas yactota/MNepuoa/TouHblii
nepuoa, AMnauTyaa/BbiCOKMiA ypoBeHb U
CmeleHne/HuU3KNi1 ypoBeHb.

MpamoyronbH | InA HaCTPOWMKM NapameTpoB CUrHaNa 100 mly, — 20 mB (makc.) |[+2.50 B

b NpPAMOYronbHOM GopMbl UCNONb3YITE 10 My, — 5B (makc.)
nporpaMmmHble KHomnku Yactota/TouHasn
yacrtota/MNepunopa/TouHblii nepuog,

AMnanTyaa/BbiCOKMIA ypoBEHb,
CmeleHune/HuU3Knit yposeHb U
KoadoduumeHT 3anonHeHus.
KoadppuumeHT 3anonHeHNa MOXKHO
perynmposaTb B npegenax ot 20% no 80%.

MunnoobpasH [ns HacTPOKM NapameTpoB CUrHaia 100 mly, — 20 mB (makc.) [2.508B

bIli nnnoobpasHoi Gopmbl UCNONb3YINTE 200 Ky, — 5B (makc.)

nporpammHble KHonku Yacrora/TouHasn
yactota/MNepunopa/TouHblli nepuog,
AMnanTypa/BbiCOKNIA ypOBEHb,
CmeweHne/Huskuit yposeHb 1 Cummertpus.

KoadpdurumeHT cummeTpumn xapaktepmusyert
OTHOCMUTE/IbHYIO YacTb Nepuoaa NoBTOpPeHUA
CUrHana, B TeYeHUe KOTOPOW HapacTaeT ypoBeHb
CUrHana. 3ToT NapameTp MOXKHO yCTaHaBAMBaTb
B npeaenax ot 0% no 100%.
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19 TlenepaTtop curHanos

Tun curHana XapakTepuctukm Anana3oH Makc. CmeweHue
yactor amnautyaa (BbICOKMIA
(BbICOKMIA ane,q,al-lc)1
umnepanc)®

UmnynbcHbIM | A HAaCTPOMKM NapaMeTpoB MMMNY/IbCHOMO 100 mly — 20 mB (makc.) |[%2.50 B
CUTHana UCNONb3yhTe NPOrPaMMHbIe KHOMKK 10 MTu, — 5B (makc.)
Yacrora/TouHas yactota/MNepuoa/TouHblii
nepuog, AMnautyaa/BbiCOKMiA ypoBeHb,

CmeweHne/Huskuit yposeHb 1 O4ant/TouH
HacTp AAuT.

[OAnTenbHOCTb MMNYNbCOB MOXHO PeryiMposaTtb
B npeaenax 20 Hc — (nepumog, - 20 Hc).

MoctoaHHoro | [1nA yCTaHOBKM YPOBHA NOCTOAHHOIO - - +5.00 B

TOKa HanpsAKeHWA UCMONb3YITe NPOrPaMMHYIO
KHONKYy CmeLyeHue.

LWym [nA HaCTPOMKKM NapameTpoB CUTHaMa LWyma - 20 mB (makc.) |[+2.50 B
MCMONb3YiTE NPOrPaMMHbIe KHOMKK —5 B (makc.)
AmMnantyaa/BbiCOKMIA ypOBEHb U
CmeueHune/Hu3Kuit yposeHb.

CuHycomganb | N8 HacTPOMKM NnapameTpoB CUHYCOMAANbHOTO 100 mly — 20 mB (makc.) |[+1.25B

HbI CUrHaNa UCMosb3ynTe NPOrPaMMHbIE KHOMKMU 1My —5 B (makc.)

KapaMHanbHbl | Yactota/TouHas yacrorta/Mepuoa/TouHblit

" nepuopg, Amnautyaa n CmeleHue.

JKcnoHeHuMa | Jna HAaCTPOMKKM NapameTpoB CUrHaa 100 mly, — 20 mB (makc.) |%2.508B

NbHOEe 3KCMOHEHUMAaNbHOTo HapacTaHWA UCMONb3yNTe 5 MTly, — 5B (makc.)

HapacTaHue nporpaMmmHble KHomnku Yacrota/TouHasn
yacrtota/MNepunoa/TouHblii nepuog,

AmMnantyaa/BbiCOKUIA ypOBEHD U

CmelueHne/HuU3KNi1 ypoBeHb.
JKcnoHeHuma | Jna HAaCTPOMKKM NapameTpoB CUrHaNa 100 mly, — 20 mB (makc.) |%2.508B
NIbHbIN cnag, 3KCMOHEHLMaNbHOro CNaaa UCnonbaynTe 5 Mly, — 5B (makc.)

nporpamMmHble KHomMKu Yacrota/TouHasn
yacrtota/MNepunoa/TouHblii nepuog,
AmMnantyaa/BbiCOKUIA ypOBEHb U
CmeleHne/Hu3Kni1 ypoBeHb.

340

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaLmm




FeHepaTop CUMrHanos

19

Tun curHana XapakTepuctukm Anana3oH Makc. CmeweHue
yactor amnautyaa (BbICOKMIA
(BbICOKMIA ane,q,al-lc)1
umnepanc)®
KapauoTtoHny | [Ina HacTpoMKKM NapamMeTpoB 100 mly — 20 mB (makc.) |[%1.25B
eckui KapAMOTOHMYECKOrO CUrHaNa UCNONb3yMTe 200 Ky, — 5B (makc.)
nporpaMmmHble KHomnKku Yacrotra/TouHasn
yactota/MNepunoa/TouHblii nepuog, AMnantyaa
1 CmeleHume.
Mmnynbcebl [nA HacTPOMKM NapamMeTpoB CUTHanNa € 100 mly, — 20 mB (makc.) |[+1.25B
rayccoBoi MMNYNbCaMM rayccoBoit GOpMbl UCMONb3YITe 5 My, —4 B (makc.)
dopmbl nporpammHble KHonku Yacrora/TouHas

yacrtota/MNepunoa/TouHblii nepuog, AMnauntyaa
1 CmeLleHume.

LEcam BbIXOAHAA Harpyska coctasndeTt 50 Om, 3TV 3HAYEHUA AENATCA NOMNOaM.

MpK HakaTMM NPOrPaMMHOM KHOMKM NapameTpa CUrHana OTKPbIBAETCA MEHI0 A/1A
BblbOpa TMNa peryaMpoBKK. Hanpumep, MOXHO BBOAUTL 3HAYEHNA aMNAUTYabl U
CMelLLEHUA MO0 3HAYEHUA BbICOKOTO M HM3KOIO YPOBHSA CUMrHana. MoMKHO TaKke
BBOAMTb 3HAYEHMA YacTOTbl MAK Nepmoaa. YTobbl BbIOPATb TUM PETYANPOBKY,
HaXKMUTE W yaepKMBaTe NPOrPaMMHYIO KHOMKY. [oBepHMTe pyyKy BBOAA, YTOOLI

YCTAaHOBUTb HYXXHO€E 3Ha4YeHune.

MporpammHas KHomka HacTPOMKM NO3BONAET OTKPbITb MEHIO HACTPOEK reHepaTopa
CUTHa/I0B, B KOTOPOM MOKHO BbINONHUTL APYrMe HAaCTPOMKM NapamMeTpoB reHepaTopa
CUTHanoB.

¢ "BbIBOA, CUHXPOHU3NPYIOLLMX MMMNYNbCOB reHepaTopa" Ha cTpaHuue 350

e "OnpegeneHue pacyeTHOM HarpysKku Ha Bbixoge" Ha cTpaHuue 350

¢ "Mcnonb3oBaHue IOTMYECKUX NPeayCcTaHOBOK reHepaTopa curHanos" Ha

cTpaHuue 351

e "[lobaBneHne MoaynaLUMKN K BbIXOAHOMY CUrHaNy reHepaTopa" Ha cTpaHuue 352
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19 TreHepatop curHanos

e "[lobaBneHue LWyma B BbIBOZ reHepaTopa curHana" Ha ctpaHuue 352

¢ "BoccTaHOB/IEHWE HACTPOEK reHepaTopa CUrHaN0B MO YMOAYaHUID" Ha
cTpaHuue 357

Pe,ﬂ,aKTVIpOBaHME NPOn3BOJIbHbIX CMTHA/10B

1 Ecnu B KayecTse TMNa CO34aBaEMOTO CUrHaNa BbibpaHo MPOU3BOABHDIN (CM. pasaen
"BbIbop TMMa reHepupyembix CUTHAI0B M HAacCTPOMKa napameTpoB" Ha
cTpaHuue 337), HaXXMUTe NPOrpaMmHyto KHOMKy PegakTMpoBaTb cUrHan, Ytobbl
OTKPbITb MeHt0 "PegakTMpoBaTb CUrHan'.

Hroru
£HOrD CHrHaNa

HHTEpROAKp. HcTouHKE

Mpu OTKPbITUK MeHt0 "PefakTnpoBaTb cUrHan" otobpasntcs onpeaeneHne
MMEIOLLLEroca NPOU3BO/IbHOTO CUTHaNa. HanpskeHve M Bpems, KoTopble
oTobpaskatoTca Ha rpaduKe, ABAAIOTCA NapameTpamm orpaHuderms. OHU 3aBUCAT OT
napameTpOB YacTOTbl M aMMNAUTY/bl B TaBHOM MEHIO reHepaTopa CMrHaaos.

2 C nomoubto NPOrpammMHbIX KHOMOK B MeHto "PeiakTMpoBaTth curHan" onpenennte
dopMy NPOU3BO/ILHOTO CUTHaNa.
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MporpammHan KHONKa OnucaHue

Co3paTb HOBbIN OTKpbiBaeTcs meHto "HoBsbil curHan”. Cm. "Co3gaHue HOBbIX MPOU3BO/IbHbIX
curHanos" Ha cTpaHuue 343.

U3meHUTb OTKpbIBaeTCs MeHo "PefakTnpoBaTb TOUKM curHana'. Cm. "PegakTupoBaHue

CYLLLeCTBYIOLUIA CYLLLECTBYIOLLMX MPOU3BO/IbHbIX CUTHAN0B" Ha CcTpaHuue 344.

WHTepnonuposatb Bbibop cnocoba NPOpPUCOBKU INHWUIA MEXKAY TOYKaMM MPON3BONbHOMO CUTHaNa.
Ecnv ata GyHKLMA BKAKOYEHA, IMHUN MEXKAY TOYKaMK NPOPUCOBBIBAIOTCA B peaKkTope
CUrHANOB. YPOBHU HanpsAKeHUA U3MEHAIOTCA IMHENHO MEXAY COCeAHUMMU TOUKaMMU.
Ecnv ata GyHKLMA OTKAOYEHa, BCE CErMEHTbI IMHUK B pegaKkTope curHanos byayTt
rOpM30HTaNIbHbIMU. YPOBEHb HAaMNpPAXKEeHUA O4HOMN TOUKM COXPAHAETCA A0 cneaytoLlen
TOYKM.

UcTouHuMK Bbl60p aHANOroBOro KaHana uav ONOPHOro CUrHaNa ANA 3aXBaTa U COXPaHEHUsA B
NPOu3BO/IbHbIN curHan. Cm. "CoxpaHeHue Apyrux CUrHanoB B MPOU3BOJIbHbIN
curHan" Ha ctpaHumue 349.

CoXpaHUTb UCTOYHUK B 3axBaT BbI6pPaHHOr0 MCTOYHMKA MPON3BOILHOTO CUTHA/A U ero KoNMpoBaHue B

NpPoOu3BOJIbHbIN NPOu3BO/IbHbIN curHan. Cm. "CoxpaHeHue Apyrux CUrHaioB B MPOU3BOJIbHbIN
curHan" Ha ctpaHuue 349.

Mo Ho ncnonb3osaTb KHonKy [Save/Recall] CoxpaHeHune/Bbi30B 1 meHI0 AN
COXPaHEeHUA NPOU3BO/IbHbIX CUTHAIOB B OHO M3 YeTbIpeX BHYTPEHHUX MeCT XpaHeHuUA
nnu Ha USB-HakonuTenb, No3gHee Nx MOXKHO BOCCTAaHOBUTb. CMm. "CoxpaHeHune
NPOM3BO/IbHbLIX CUTHaN0B" Ha CcTpaHuUe 368 1 "BoccTaHOBIEHME NPOU3BO/bHbIX
curHanos" Ha cTpaHuue 372.

Co3fgaHune HOBbIX MPOM3BOJIbHbIX CUTHA/10B

HaxmuTe Co3aaTb HOBbINA B MeHI0 "PeaakTMpoBaTh curHan", 4Tobbl OTKPbITE MEHHO
"HoBblin curHan".

I'Ipum W penakT.

[na co3gaHna HOBOro NPoOn3BOIbHONO CUIHaAMa BbINOAHUTE Caeaylolme AGVICTBMH.

1 B meHto "HoBbli curHan" HaxkmuTe MUcXoaHble TOUKM, 3aTEM C MOMOLLLbIO PYUKM
BBO/a BbibepMTE MCXOAHOE KOAMYECTBO TOYEK B HOBOM CUTHaNe.
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19 TreHepatop curHanos

PenakTupoBaHue
CYLLEeCTBYHOLMX

344

HoBbI cUrHan ByaeT UMETb NPAMOYTrobHYO GOPMY C YKa3aHHbIM KONMYECTBOM
Toyek. Toukm ByayT pacnpenesneHbl PaBHOMEPHO M0 Nepuoay BPeMEHMU.

2 HaxmuTe nporpammHyto kHomKy Yactota/TouHas yacrotra/Mepuog/TouHblii
nepmoga, 1715 YCTaHOBKM NOrpaHWYHOro NapameTpa nepuosa Bpemeru (Yactota
NOBTOPEHMA) NPOMU3BO/ILHOIO CUrHaNa.

3 Mcnonb3yiiTe NPorpammHble KHOMKM AMNANTYAA/BbICOKUIA YPOBEHD 1
CmelteHne/HNU3KMIA ypoBeHb /1/1A YCTaHOBKM NOrpaHNYHOTO napameTpa
HanpAXeHWA NPON3BOBHOIO CUTHANA.

4 Ecanece HaCTpOVIKVI BbINO/IHEHbI M MOXHO CO3aTb HOBbIM I'IpOM3BO/'IbeIVI CUrHan,
HaxxXmute MpUMEHUTb U OTPEeaaKTUPOBATD.

Mpw co34aHMM HOBOFO NPOU3BOILHONO CUTHAJA MMetoLLLeecs onpeaeneHune
NPOW3BO/ILHOIO CUrHana byaet 3ameHeHO HOBbIM. ObpaTUTe BHUMAHUE, YTO
MOXHO MCnonb3oBaTb KHOMKY [Save/Recall] CoxpaHeHue/Bbi30B 1 MeHI0 Ans
COXPaHEeHMA NPOU3BOJIbHbIX CUTHAJIOB B O4HO M3 YeTblpex BHYTPEHHUX MecT
XpaHeHua nnu Ha USB-Hakonutenb, no3gHee MX MOXHO BOCCTAaHOBUTb. Cm.
"CoxpaHeHue Npour3BO/IbHbIX CUTHAM0B" Ha cTpaHuue 368 1 "BocctaHoBNEHME
NMpPOW3BOJIbHbIX CUTHaoB" Ha cTpaHuue 372.

HoBbIlh curHan ByaeT co3naH, v OTKpoeTcs MeHto "PeaakTnpoBaTb TOYKKM cUrHana'.
CM. "PepaKTMpoBaHuMe CyLLEeCTBYIOLLMX MPOU3BO/IbHbIX CUTHANOoB" Ha cTpaHuLe 344,

ObpaTnTe BHUMaHWE, YTO MOXHO TaKXe CO3/1aTb HOBbIV MPOU3BO/bHbINA CUTHA,
CoXpaHuB apyror curHan. Cm. "CoxpaHeHue gpyrux CUrHaaA0B B NPOU3BO/IbHbIN
curHan" Ha cTpaHuue 349.

Pe,ﬂ,aKTl/l poOBaHMeE CylecCTBYHOWNX MPON3BO/IbHbIX CUTHA/10B

YTo6bl BbIGPATL TOYKY, KOCHUTECH MW BbINOJHUTE NepeTackMBaHMe Ha NOJHOM
M306paXKeHNM CUTHaNA BBEPXY:

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



FeHepaTop curHanos 19

arrn Editor

[na TOYHOTO YKa3aHMA TOUKM KOCHUTECH CTPEKM 15 Mepexoaa K Npeablayulen v
cnenytoLLern TouKe:

form Editar

00 £ 1000

YTobbl OTPEryNnMpoBaTh 3Ha4YeHMe TOUYKM, NepeTALLUTE MapKeP YPOBHA HaMpPAKEHUA
BBEPX MU BHU3:
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tr Editor

Y7066l BbIBPATL 061ACTb TOUEK, BLIMOSHUTE XKECT NepeTackMBaHMA Yepes BEPXHIO UK
HUMKHIOKO YaCTb OTOBPaXKeHUs curHana:

[na TouHOW perynmpoBKkM Bbibopa 061acTu (MAK 4NA OTMEHbI Bbibopa) KOCHUTECH
BK/IA[IKM PEAaKTMPOBaHMA M UCNOb3YMTe CpeacTsa ynpasneHus BoibpaHHan o6nacTb:
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FeHepaTop curHanos 19

N5 BbINONHEHWS onepaLumii C TOYKaMM KOCHUTECh PacKpbIBatOLLLErOCA CrIMCKa
Onepauums, BbibepuTe onepaumio U UCNob3yiTe CpeacTBa ynpaBaeHma A1a BbIGpaHHON
onepauuu:

Delete

¢ BbibpaHHble 06/1acTh To4eK MOXHO Bbipesatb/Konuposatb 8 6ydep obmeHa u
BcTaBuTb WX Kyaa-1Mbo U3 Hero.

ToukM 13 bydepa obMeHa MOXKHO BCTaB/ATb B Ha4aie, B KOHLLE, B MECTOMONOMKEHMM
Kypcopa (TekyLan BbibpaHHaa TOUKA), @ TaKKe MOXHO 3aMeHUTb BbIBpaHHYtO
061acTb TOYEK.

e MOXHO BCTaBUTb HOBbIE TOUKM.

MoHO YKa3aTb YNCNO HOBbIX TOYEK N HaNpAXeHWe O3 HUX.
¢ MOXHO 3amMeHunTb Bbl6paHHyPO 06/1aCTb TOYEK HOBbIMM TOYKAMMU.

e MoKHO YaanuTb BbibpaHHyo 061acTb TOYEK.

YT106bl NEpEMELLATLCSA MO NPOU3BObHOMY CMTHaNY (M BbIBUPATL TOUKM), NepeTawmTe
MapKep BbiIbopa ToYEK BAEBO MW BNPaBO B 06/1acT 0OTOOPaXKeHUA:
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PepaktupoBaHne  YTobbl OTKPLITb MEHIO "PelakTMPOBATL TOUKM CUIHANA", HaXKMUTE KHOMKY U3meHUTb
CYLLECTBYHOLMX  CYLLECTBYIOLMIA B MeHIO "Pe1akTMPOBaTh CUrHAN" MM HaXKMUTE KHOMKY
curHanos ¢ MpUMeHUTb U peaaKTMPOBaTh NP CO3LaHMM HOBOrO MPOM3BO/ILHOIO CUTHaNa.
MOMOLLbIO
NpPOrpaMmmHbIX
KHOMOK

NEHOMO CMrHana

BoTaeuTe Touky YOanuTE ToUkKY

YCTaHOBKa 3Ha4YeHM HanpAaxeHna anAa Tovek

1 HakmmTe HoMep TOUKM, 3aTEM C MOMOLLbIO PYYKM BBOAA BbibepuTe TOUKY, 41
KOTOPOM caedyeT YCTaHOBUTb 3HAYEHWE HaMPAKEHUA,

2 HaxmuTe Hanpsa)KeHue, a 3aTem NoBEPHUTE PyyKy BBOAA, YTOObI YCTAaHOBUTD
3HaYeHMEe HaNPSXKEHNs 415 TOUKM.

BcTtaBKa TO4YKM
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1 HaxkmmTe HOMep TOUKM, 3aTeM C MOMOLLbIO PYYKM BBOAA BbibEpUTE TOYKY, NOCae
KOTOPOM CcaeayeT BCTaBUTb HOBYHO TOUKY.

2 Haxkmute BCTaBUTb TOUKY.
PacnonoxeHue Bcex Todek byaeT OTKOPPEKTMPOBAHO ANA COXPAaHEHWA OLMHAKOBbIX
BPEMEHHbIX MPOMEKYTKOB MEXKAY HUMMU.

YaaneHune To4KM

1 HaxkmmTe HOMep TOUKHM, 3aTeM C MOMOLLbIO PYYKM BBOAA BbIOGEPUTE TOUKY, KOTOPYIO
cnefyeT yaanuTb.

2 HaxmuTe Yganutb TOUKY.

PacnonoeHue Bcex Tovek ByaeT OTKOPPEKTUPOBAHO A1 COXPAaHEHNA OAMHAKOBbIX
BPEMEHHbIX MPOMENKYTKOB MEXKAY HUMMU.

COXpaHeHl/Ie APYTMX CMTHA/10B B I'IpOl/|3BO/'IbeII\/JI CUrHan

YT106bI OTKPbITL MEHI0 "PeaakTnpoBaTb cUrHan", HaxmuTe PegakTMpoBaTb CUrHaN B
r1aBHOM MEHI0 reHepaTopa CUrHa0B.

Wutepnonup MeTounme

CoxpaHeHue Apyroro CMrHasa B NpPOM3BOJbHbIN CUTHAN

1 HakmunTe UCTOUYHMK, 3aTEM NOBEPHUTE Py4YKy BBOAA A5 BbIOOpa aHanoroBoro
KaHana, matemaTuyeckon GyHKLUMM UM TOYKM OTCYETa, COOTBETCTBYIOLLMI CUTHAN
KOTOPOM CaeayeT COXPaHuUTb.

2 HaxmunTe COXPaHUTb UCTOUHUK B NPOU3BO/IbHbIN.

Mpwn co3gaHnM HOBOro NPOM3BOJILHOIO CUTHANA MMEOLLEeecA onpeaesieHne
NPOW3BOALHOIO CUrHana byaet 3ameHeHO HOBbIM. ObpaTUTe BHUMAHWE, YTO
MOXHO MCcnonb3oBaTb KHOMKY [Save/Recall] CoxpaHeHue/BbI30B 1 MeHI0 Ans
COXpPaHEeHMA NPOM3BOJIbHbIX CUTHAN0B B O4HO M3 YeTbipex BHYTPEHHUX MecT
XpaHeHuAa nan Ha USB-HakonuTenb, no3gHee X MOXKHO BOCCTaHOBUTbL. Cm.
"CoxpaHeHue Npour3BO/IbHbIX CUrHA0B" Ha cTpaHuue 368 1 "BoccTtaHoBNeHME
NPOW3BO/IbHbIX CUrHaN0B" Ha cTpaHuue 372.
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CurHan UCTOYHMKA ByaeT npopekeH Ha 8192 (MaKCMMyM) UK MeHee ToYeK
NPOW3BO/ILHOIO CUIHaNa.

Ecnu yacToTa u/uam HanpsxKeHne CMrHana UCTOYHMKA NPEeBbILAOT BO3MOMXKHOCTH
reHepaTopa CMrHana, NPoU3BOJbHbIN CUrHaN ByaeT orpaHUYeH B COOTBETCTBUM C
BO3MOKHOCTAMM reHepaTopa curHana. Hanpumep, curdan 20 MI, coxpaHeHHbIN B
KayecTBe NPOM3BOJIbHOIO CUTHaNA, CTAaHET curHasnom 12 Mru,

BbIBOA, CUHXPOHM3MPYIOLLMX MMMY/bCOB reHepaTopa

1 Ec/iv meHto reHepaTopa CUrHaN0B Ha MPOrpamMMHbIX KHOMKax He oTobparkaeTcs,
HaxXmuTe KHonKky [Wave Gen] leHep. curHanos.

2 B MeHto reHepaTopa CUrHaoB HaXKMMTE MPOrPaMMHYyH0 KHOMKy HacTpoiiku.

3 B MEHI0 HaCTPOEK reHepaTopa CUrHAI0B HaKMUTE NMPOrPamMMHYI0 KHOMKY BbixogHoOM
CUrHanN 3anyckKa 1 NoBepHuTE Py4Ky BBOAA A7 Bbi6opa CUHXPOHM3UPYIOLLUIA
MMMyNbC reHepaTopa.

Tun curHana XapaKTepMCTMKVI CUHXPOHU3UpPYOLWEero CUrHana

Bce curHanbl, kpome | MoNoKUTENbHBIN MMMYAbC TTL, KOTOPbIN BO3HUKAET, KOT4a YPOBEHb

curHana CUTrHaNa NOAHUMETCA Bbille HYAA (MM 3HAYEHUA CMELLEeHMA MO
NOCTOAHHOTO TOKa, NOCTOSHHOMY TOKY).

wyma u

KapAMOTOHNYECKOro

curHana

CUrHan NocTosHHOro | -
TOKa, Wyma u
KapAMOTOHNYECKNIA
cUrHan

OnpeaeneHne pacyeTHOM Harpy3KkuM Ha Bbixoae

1 Ec/Au MeHIo reHepaTopa CUrHaa0B Ha MPOrPaMMHbIX KHOMKax He oTobpaskaercs,
HaxkmuTe KHonky [Wave Gen] leHep. curHanos.

2 B MeHI0 reHepaTopa CMrHa/ioB HaskMMTe NPOrPaMMHYH0 KHOMKy HacTpoiiKu.
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3 B MeH!0 HacTPOEK reHepaTopa CMrHa0B HaXKMUTE NPOrPaMMHYIO KHOMKY BbixogHas
HarpyskKa 1 NoBepHUTE Py4YKy BBOAA, YTODbI BbIGPATL OAMH M3 CAedyoLmMX
napameTpos.

50 Om

BbICOKMIA MNeaaHC
BbIXO4HOW MMMNeAaHC BbIXOAHOIO CUrHaAa reHepaTopa Ha pasbeme BNC duKcrposaH u
coctasnset 50 Om. Tem He meHee, Npu BbIBOPe Harpy3KM Ha BbIXOAE reHepaTop

CWUTHANOB MOXKET 0TOBPAa3UTb NPaBW/IbHbIE 3HAYEHWA YPOBHEN aMNAUTYAbI U CMELLLEHUA
[ON11 PaCHETHOW Harpy3Kku Ha BbIXoAe.

Ecam GpaKTMYeCKMin MMNeaaHc HarpysKku OTIMYaeTCs OT BbIBPAHHOMO 3HaYeHMs,
oTobpaskaemble YPOBHM aMNAUTYAbl M CMeLLeHNA ByayT HenpaBUAbHbIMU.

cnonb3oBaHMe NOTMYECKUX NPeayCTaHOBOK reHepaTopa CMrHAaI0B

C NOMOLLbIO IOTUYECKMX NPeayCTaHOBOK MOYKHO /IEFKO HaCTPOUTb YPOBHM BbIXOAHOTO
HanpsxeHua — TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5 B) nau coemectmumsie ¢ ECL
HU3KWIA U BbICOKMIA YPOBHM.

1 Ecnun meHto reHepaTopa CUrHaN0B Ha NPOrPaMMHbIX KHOMKax He 0TobpaskaeTcs,
HaxXmuTe KHonKky [Wave Gen] leHep. curHanos.

2 B MeHto reHepaTopa CUrHaioB HaKMUTe NPOrpaMmmHyto KHoMKy HacTpoidku.

3 B MeHto HaCTpOEK reHepaTopa CUrHaA0B HaXKMMUTE NMPOrPaMMHYIO KHOMKY
Jlornueckue npepycTaHOBKM.

4 B meHto NpeayCcTaHOBKM IOTMYECKMX YPOBHEN reHepaTopa CUrHaA0B, HaXMUTe oaHy
M3 NPOrpaMMHbIX KHOMOK A/ 3a[aH1A HU3KOTO M BbICOKOIO YPOBHENM HanpaKeHua
CUrHaN0B reHepaTopa 0rMYeCcKn COBMECTVMbIM YPOBHAM.
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MporpammHas KHonkKa (noruyeckue

Hu3kui ypoBeHb

BbICOKMIi YPOBEHb

YPOBHM)

TTL 0B +5 B (MK BbICOKMIA
YPOBEHb, COBMECTUMbIHA
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

[lobasneHune Wyma B BbIBO, reHepaTopa CMrHana

1 Ec/Au MeHIo reHepaTopa CUrHaa0B Ha NPOrPaMMHbIX KHOMKax He oTobpaskaercs,
HaxmuTe KHonky [Wave Gen] leHep. curHanos.

2 B MeHI0 reHepaTopa CUrHa 0B HaKMUTE MPOrPamMmMHYH0 KHOMKY HacTponKu.

3 B MeHt0 HacTpOeK reHepaTopa CUrHaA0B HaXKMUTE MPOrPaMMHYto KHoMKy J,06aBUTb
WYM ¥ NMOBEPHUTE PYyYKy BBOAA 417 BbibOpa KoamnyecTsa benoro Wwyma, Kotopoe
cnefyeT nobaBuTb B BbIBOA, reHepaTopa CUrHasloB.

ObpaTnTe BHUMaHWE, YTo AobaBAEHME LYMOB BAUAET Ha 3aMyCK MO GPOHTY UCTOYHMKA
reHepaTopa curHanos (cm. "3anyck no ¢ppoHTy" Ha cTpaHuue 190), a TakKe Ha
BbIXOAHOMN CUTHAN CUHXPOWMMMY/IbCA TeHepaTopa CUrHaNO0B (KOTOPbLI MOXKET ObiTb
oTnpassieH Ha pasbem TRIG OUT, cm. "HacTpoiKka nctouHmka ana pasbema TRIG OUT Ha
3a4Hel naHenn" Ha cTpaHuue 391). 3T0 BbI3BAHO TEM, YTO KOMMAPATOP 3aMycKa

PacnonoXeH nocne NCTOYHKWKa Wyma.

[lobaBneHne moaynaLmm K BbIXOAHOMY CUTHANY reHepaTopa

Moaynauma — 3To U3MeHeHMe M3HayaIbHOTO CUIHaNa HeCyLLLen YacToTbl B COOTBETCTBMM
C aMnNAUTYA0M BTOPOro, MOAYNMPYIoLLEro, curHana. Tun moaynaumm (AM, FM mnan FSK)
YKa3bIBAET Ha TO, KaKMM 06Pa30M M3MEHAETCA CMTHA/ HECYLLLEeM YacTOoTbl.

MoaynmpoBaHHble CUTHaNbl AOCTYNHbI Ha BbIxoae WaveGenl.

352
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YT06bl BKMOUMTL M HACTPOUTb MOAY/ALMIO BLIXOAHOIO CUrHaNA reHepaTopa, BbINoJHUTE
cneayloulee.

1 Ecnun meHto reHepaTopa CUrHaN0B Ha NPOrPaMMHbIX KHOMKax He 0TobpaskaeTcs,
HaxXmuTe KHonKy [Wave Gen] feHepaTop curHanos.

2 B MeHI0 reHepaTopa CMIHa/ioB HaskMMTe NPOTrPaMMHYHO KHOMKy HacTpoiKu.

3 HaXXmuTe B MEHI0 HAaCTPOMKM reHepaTopa CUrHaA0B NPOrpamMHYHO KHOMKY
Mogpaynauma.

4 B MeHI0 MOAYNAUMM reHepaTopa CUrHAIO0B BbINOAHUTE Caeaytoume OencTeus.

CHUrHanoe

Tun

Ha)kmmte nporpamMmHyto KHonky Moaynauus, YTOObI BKAOUYMTL AN BbIKAOUYNTD
MO,D,WWIpOBaHHbIVI BbIXOAHOWM CUrHaN reHepartopa.

BKAOYMTb MOAYAAUMIO CUTHANA reHepaTopa MOXKHO ANA BCEX TUMOB QYHKLMIA,
KPOME CUTrHaI0B NPOM3BO/bHOM, MPAMOYrONbHOM, MMMYAbCHON GOPMbI,
MOCTOAHHOrO TOKa, WYMa U MMNYAbCOB raycCOBOM GOpMbI.

HaxmmuTe nporpaMmHyto KHOMKy Tun 1, NOBEPHYB PYy4YKy BBO/a, BbibepuTe OAMH
N3 CAeayouWmx TMNOB MOAYNALMN,

AmnauntygHaa mogynauma (AM) — usmeHeHMe amnANTYAbl M3HAYaNbHOMO
CUTHaNa HecyLLen 4YacToTbl B COOTBETCTBUM C aMMIUTYAON MOAYNMPYIOLLETO
curHana. Cm. "Hactpoika amnantyaHon moaynaumu (AM)" Ha cTpaHuue 353.

YacroTtHasa moaynauuma (FM) — nameHeHme 4acTOTbl M3HAYaIbHOTO CUTHaNA
Hecylel YacToTbl B COOTBETCTBUM C aMMINTYA0M MOAYAMPYIOLLErO CUrHaNa.
Cm. "Hactpolika yactoTHoi moaynaumm (FM)" Ha cTpaHmue 355.

MaHunynauma casurom yactotbl (FSK) — "cmeleHme" 4acToTbl BbIXOAHOTO
CMTHana B AManasoHe Mexay ero HayabHOM HecyLLen 4YacToTomn 1 "yacToToM
CKauka'" npu yKasaHHoM ckopocTu FSK. CkopocTbto FSK onpeaensetca
UMPPOBOMN MPAMOYrObHbLIA MOAYAMPYOWMIK curHan. Cm. "Hactpoika
MaHUMynaummn casurom vyactotbl (FSK)" Ha cTpaHumue 356.

HacTtpolika amnamtyaHon moaynaumm (AM)

B meHto Moaynaummu reHepaTopa curHanos ([Wave Gen] feHepaTop curHanos >
HacTpoiiku > Moaynauma) BbinonHUTE caeaytolime 4encTBus.
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354

1 HaxkmmTe NnporpammHyto KHomnky Tun 1, NOBepHYB Py4Ky BBOAA, BbibEpUTE 31eMeHT

AmnautyaHas mogynauma (AM).

HaxmuTe nporpammHyto KHonky CUrHaA 1, NOBEPHYB PYYKy BBOAA, Bbibepunte dopmy
MOZYMPYIOLLErO CUrHANa.

CUHYCOUAHDbIN
MNpAmoyronbHblii

MunoobpasHbiit

Ecnv BbIBpaTh CMrHan NnMaoobpasHoit Gopmbl, TO 0TOHPA3UTCA NPOrpamMmmHan KHOMKa
CMMMETPUA, C NOMOLLLbIO KOTOPO MOXKHO YKa3aTb, B TEYEHME KaKOro BpemMeHu B
pamKax LMKAa NPOMCXOAMT HapacTaHWe CUrHana.

Haxkmute nporpammHyto KHonky Yact AM v, noBepHYB py4Ky BBOZA, YKaXKUTe
YaCTOTy MOAYNMPYIOLWEro curHana.

HaxmuTte nporpammHyto KHonky . AM 1, NnoBepHYB pyyKy BBOAQA, YKaXKuUTe
BE/IMYUHY aMMNAUTYAHON MOAYNALMN.

rnybuHa AM o6o3HavaeT Ty 4aCTb AMana3oHa aMnanTya, KOTopan UCNo/b3yeTca nNpu
Mmoaynaumun. Hanpumep, 3HaveHune rmybumHbl 80% BbI3bIBAaeT U3MEHEHWE aMMNIUTYbI
BbIXOAHOTO curHana ¢ 10 1o 90% (90% — 10% = 80%) HayanbHOM aMNANUTY/bl, TaK Kak
Cama amnanTyaa MOAYIMPYIOLLEro CUrHana MeHAeTCA OT CBOEro MUHUMANbHOIO A0
MaKCMMaIbHOTO 3HaYeHUA.

Ha npuBeaeHHOM ganee n3obparkeHnM akpaHa NokasaHa moaynauma AM
CMHYCOMAANbHOTO CUTHaNa C Hecyulen Yactotoin 100 K,
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CUrHanoe

CurHan
Muna

HacTpoiKka 4acToTHOM moaynaumm (FM)
B meHo moaynaummn reHepatopa curHanos ([Wave Gen] leHepartop curHanos >
HacTpoiiku > Mogynauus) BbinofHUTE cneayowme 4encTeuma.

1 HamuTe nporpammuyto KHonKy Tun 1, NoBepHyYB pPy4YKy BBOAA, BbIbepUTE aN1eMeHT
YacroTHas moaynauua (FM).

2 HaxXmuTe nporpamMmHyto KHOMKy CUFHanN 1, NOBEPHYB Py4YKy BBOAA, BbibepuTe dopmy
MOZY/IMPYIOLLEro CUrHaNa.

CUHYCOUAHDbIN
MpAamoyronbHbIii
NunoobpasHbiit
Ecnn BbIBpaTh cMrHan nuaoobpasHoit Gopmbl, TO 0TOHPa3UTCA NPOrpammHan KHOMKa

CummeTpuma, C NOMOLLbIO KOTOpOVI MOXHO YKa3aTb, B TeHeHMe KakKoro BpemeHun B
PaMKax UMK1a NPONCXoanT HapaCTaHMe CUrHaa.

3 Haxmute nporpaMmHyto KHomnky Yact FM 1, noBepHyB py4Ky BBOAQ, YKaxuTe
4acTOTy MOAY/IMPYIOLLEro CUTHaNa.

4 Haxkmute nporpaMmHyto KHOMKy OTKNOH. FM 1, noBepHyB py4YKy BBOAA, YKaxute
3HayeHMe OTKAOHEHWA YacTOTbl OT HeCyLLEe YacToTbl M3HAYA/IbHOTO CUTHANa.
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FeHepaTop CUrHanoB

MpY MaKCUMaNbHOW aMNAUTYae MOAYAMPYIOLLErO CUTHANa 3HAYEeHNe YacToTbl
BbIXOAHOIO CUIHaNa PaBHO CYMME 3HAY€HMI HECYLL,e YacTOTbl CUrHaa U BENUUYMHDI
OTK/IOHEHWA, @ NPY MUHMMAIbHON — UX Pa3HOCTY.

OTKNOHEHME YaCTOTbl HE MOXET npesblilWaTb 3Ha4YeHMe HavabHOM HECyLLI,epl YacCTOTbl
CUTHana.

K TomMy e, cymma 3Ha4yeHMI Hava/IbHOM HecyLlWen 4aCToTbl CMTHaAa MU OTKIOHEHUS
4acCTOTbl AOMKHA ObITb MEHbLLIE MAN PaBHa MaKCMMabHOMY 3HaYEHUIO YacTOTbl
BbIOpaHHOM PYHKLMM reHepaTopa curHanos natoc 100 K.

Ha npuBefeHHOM ganee n30bpaxeHMW 3KpaHa NokasaHa moaynaumsa FM
CMHYCOMAANbHOTO CUTHaNa C Hecyulen Yactotoin 100 K,

Kromm

,Ell-‘lZT-EHL[I-\DHH:lH haboTa pLieHa.

Da CUrHanoe

Curnan

HacTpoinka maHunynaumm caBurom 4actoTbl (FSK)
B MeHto moaynsummn reHepatopa curHanos ([Wave Gen] leHepaTop curHanos >
HacTpoiiku > Mogynauma) BbinofHUTe cneayolme 4encTsmsa.

1 HaxkmmTe NnporpammHyto KHomnky Tun 1, NoBepHYB Py4Ky BBOAA, BbIDEPUTE 31eMEHT
MaHunynauua capurom yactotbl (FSK).

2 HakmuTe NporpaMMHYyL0 KHOMKY YacT cKauKa 1, NOBEPHYB PYYKY BBOAA, YKaXMUTe
"yacToTy cKauka".
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MpousoiaeT "cmelleHne" 4yacToTbl BbIXOAHOMO CUTHaNa B AMAaNa3oHe Mexay ero
Haya/IbHOW HecyLel 4YacToToW M AaHHOM "4acToToM CKayka'.

3 Haxmute nporpammHuyto KHomnky CKop FSK 1, noBepHyB pyyKy BBOAA, YKaxuUTe
CKOPOCTb "cmelleHmna" 4acToTbl BbIXOAHOIO CUrHana.

CkopocTbto FSK onpeaenseTcs uMdpoBol NPAMOYrobHbIM MOAYANPYIOWMIA CUTHA.

Ha npuBeaeHHOM ganee n3obparkeHnn skpaHa nokasaHa moaynaums FSK
CMHYCOMOANbHOrMO CUrHana ¢ Hecyuen Yactotomn 100 kI,

TOPE CMIHANDE
Tun
FSk

BoccTaHoOBNEHME HAaCTPOEK reHepaTopa CUrHaaA0B MO YMONYAHUIO

1 EC/IM MeHI0 reHepaTopa CMrHa/0B Ha MPOrpamMmMmHbIX KHOMKax He oTobparkaeTcs,
HaxkmuTe KHonky [Wave Gen] leHep. curHanos.

2 B MeH!t0 reHepaTopa CMrHaioB HaskMMTe NPOrPaMMHYH0 KHOMKy HacTpoiiKu.

3 B MeHto reHepaTopa CUrHan0B HaXKMUTE NPOrpaMMHYto KHOMKy HacTpoiikmu
reHep.CUrHaI0B MO YMONYaHMUIO.
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3aBO/CKME HAaCTPOWMKM reHepaTopa CUrHafoB (CMHyCconaanbHan BOHA YacToOTOM
1 K, napHbIn nmnynsc 500 MB, cmelleHne O B, BbICOKMIA MMMNeAaHC Harpy3KkMn Ha
BbIxoAe) byayT BOCCTaHOB/IEHbI.
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PYyKOBOACTBO MO 3KCMyaTaLmm

20 CoxpaHeHune/an.
no4vTa/Bbl30B (HACTPOMKM,
3KpaHbl, AaHHbIE)

CoxpaHeHue HacTpoek, 3obparkeHnin aucnaes uam aaHHbix / 360

OTnpaBKa HaCTPOEK, 306paXkeHuit IKpaHa UM AaHHbIX N0 3N1EKTPOHHOM noute / 369
BoccTtaHoBeHWe paiinioB HAaCTPOMKKU, Macku UK AaHHbix / 370

BoccTaHoB/IeHWE HAacTpoeK no ymondyaHuio / 373

BbinonHeHune 6e3onacHom ounctkm / 373

HacTpoiiku ocumnnorpada, onopHbie CUrHasbl U Gaitibl MacKkM MOXKHO COXPAaHUTbL BO
BHYTPEHHEW NaMATH yCTPOMCTBa MK Ha USB-HakonuTene Ana nocneaytoLero
BOCCTaHOB/EHMA. MOKHO TaKKe BOCCTaHOBWTb 3aBOACKME HACTPOMKM MO YMONYAHMIO.

CoxpaHaTb n306pakeHna akpaHoB ocumanorpada Ha USB-Hakonutene MoxHO B
dopmate BMP unu PNG.

CobpaHHble AaHHble CUTHAN0B MOXKHO CoxpaHATb Ha USB-Hakonutene B dpakine co
3HaAYeHMAMM, pasaeneHHbIMK 3anateimm (CSV), a Takske B dopmaTte ASCII XY 1 ABOMYHOM
dopmare (BIN).

Nto6oit darin, KOTOPbI MOXKHO COXPaHUTb Ha HocuTene USB, MOXKHO TaKKe OTnpaBasaTb
MO CETU C MOMOLLBIO SNEKTPOHHOM NOYTbI.

TaKke umeeTca KomaHaa 6e30nacHoM OYNCTKM BCE SHEPrOHE3aBUCUMOI BHYTPEHHEN
namat ocumanorpada.

KEYSIGHT

TECHNOLOGIES
359
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CoxpaHeHWe HacTpoekK, M30bparkeHn Ancnaea Uam AaHHbIX

360

1 HasxkmuTe kHoNKy [Save/Recall] CoxpaHenune/Bbi3oB.
2 B meHto "CoxpaHeHwne/Bbizos" HaxmunTe CoXxpaHeHue.

3 B meHto "CoxpaHeHune oCUMAN0rpamMMbl M HACTPOMKK" HaxkmnTe dopmart U
NOBEPHUTE Py4Ky BBOAA, YTOObI BbIGPATH TUMN Gaitna, KOTOPbIN HYXKHO COXPaHUTb.

Hactpoiika (*.scp) — HacTpoiKkM BpemMeHHOI pa3BePTKM, YyBCTBUTEbHOCTU MO
BEPTUMKANM, PEXMMA 3aMyCKa, YPOBHA 3anycKa, M3MepeHUa, Kypcopos U
MaTeMaTUYECKUX GYHKUMI, onpeaensatoue napameTpbl BbIMOJAHEHUSA
ocumnnorpadom KoHKpPeTHoro namepeHma. Cm. "CoxpaHeHue daiiios
HACTPOMKK" Ha cTpaHuue 362.

8-6uUTHOEe pacTpoBoe n3obparkeHue (*.bmp) — nonHoe nsobparkeHue amcnnen B
pacTposom dopmaTe C yNpoLLeHHOM (8-BMTHOM) LiBETOBOMN cxemoit. CMm.
"CoxpaHeHue daiinoB nsobpaxkeHunii B popmate BMP nunm PNG" Ha

CTpaHuLe 362.

24-6uTHOoe pacTpoBoe usobpaxkeHue (*.bmp) — nonHoe nsobparkeHne amcnies
B pacTpoBom dopmaTe ¢ 24-6uTHOM LBeToBOM cxemolt. Cm. "CoxpaHeHue daiinos
nsobpaxkeHnin B popmate BMP nam PNG" Ha cTpaHuLe 362.

24-6utHoe nsobpaxkeHue (*.png) — nonHoe nsobpaxeHune aucnaesa B opmaTte
PNG c 24-61THOM LBETOBOM CXEMOW C MCMO/Ib30BAHMEM CKaTUA He3 NoTepsb.
Pasmep 3Tux $aiNoB 3HAUMTEIbHO MEHbLLE MO CpaBHeHMIO ¢ dopmaTtom BMP. Cm.
"CoxpaHeHue darinos nsobpaxeHuii 8 popmate BMP nam PNG" Ha

CTpaHuLe 362.

DaHHble CSV (*.csv) — coxpaHeHne cnrHanoB Bcex 0TobparkaemMblx KaHaa0B U
MaTemaTU4eckmx pyHKLUMI B bainae co 3Ha4YEHMAMM, Pa3aeNeHHbIMM 3aNATbIMU.
3ToT dopmaT NOAXOAMT ANA aHANMU3A INIEKTPOHHbBIX Tabanl,. Cm. "CoxpaHeHne
daiinos gaHHbIx B popmate CSV, ASCII XY nnum BIN" Ha cTpaHumue 363.

DanHblie XY ASCII (*.csv) — coxpaHeHMe cUrHanoB Kaxaoro otobpaskaemoro
KaHana B 0TAe/IbHOM daitfie Co 3HAYEHMAMM, PA3AENEHHbIMM 3aNATbIMK. ITOT
bopmart TaKKe NoAXoAUT A7 INEKTPOHHbIX Tabauy,. Cm. "CoxpaHeHue daiinos
AaHHbIx B dopmate CSV, ASCII XY nau BIN" Ha cTpaHuue 363.

[BonuHble AaHHble (*.bin) — ABONYHbIN balin C 3aroNOBKOM U A@HHbIMUK B BUAE
nap "Bpemsa-HanpsaxeHune". 3ToT dalin 3Ha4UMTEeNbHO MeHblle daina AaHHbIX XY
ASCIl. Cm. "CoxpaHeHue daininos gaHHbIx B popmate CSV, ASCIl XY nam BIN" Ha
CTpaHuLe 363.
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DaHHble Lister (*.csv) — 310 daiin dopmata CSV, cogepskallimin CBEAEHNA O CTPOKe
nocnefoBaTeNbHOTO AEKOAMPOBAHMA, CTONOLLI B KOTOPOM Pa3aenatoTca
3anatbimn. Cm. "CoxpaHeHue ¢palinos gaHHbIx J/luctuHra (Lister)" Ha

CTpaHuLe 366.

DaHHble onopHoro curHana (*.h5) — coxpaHeHue gaHHbIX c1rHana B dopmarte,
KOTOPbI MOXHO BOCCTAHOBWTb B 0OAHOM U3 GalNO0B, Fae XPaHATCSA ONopHble
curHanbl ocumnnorpada. Cm. "CoxpaHeHune GpaitioB ONOPHbIX CUTHAMIOB Ha
USB-HakonuTenb'" Ha cTpaHule 367.

[aHHble MHOroKaHanbHOM ¢popmbl curHana (*.h5) — coxpaHeHue aaHHbIX
bopMbI CUTHAMA HECKOMIbKMX KaHa10B B dopmaTe, KOTOPbIM noaaepuMBaeTcs
nporpammHbim obecrneyeHmnem aaa aHanmsa ocumnnorpada Infiniium Offline
N8900A. 13 dalna gaHHbIX MHOTOKaHaAbHOM GOPMbI CUTHAJA MOXKHO
BOCCTaHaB/IMBATb NEPBbIA aHANIOrOBbIN MM MaTEMATUYECKMI KaHa.

Macka (*.msk) — cozgaHune daitna macku B 3akpbiTom dopmaTte Keysight,
pacnosHaBaemom ocuunnorpadamm Keysight InfiniiVision. B daine gaHHbIXx Macku
COAEPHKATCA HEKOTOPbLIE, HO HE BCE AaHHble HAacTPOMKK ocumnnorpada. Ana
COXPaHEeHMsA BCeX JaHHbIX HAaCTPOMKM, BKAtOYaA Gain AaHHbIX MacKu, Bbibepute
dopmat "HacTpolika (*.scp)". Cm. "CoxpaHeHne macku'" Ha cTpaHule 367.

[aHHble Npou3BOAbHOrO curHana (*.csv) — cosgaHue daina co 3Ha4eHUAMM
BPEMEHM W HaNPAXKEHMA B TOYKAX NPOU3BO/IbHOMO CUrHANA, Pa3AeNeHHbIMM
3anatbimn. Cm. "CoxpaHeHre Npon3BO/IbHbIX CUTHaN0B" Ha cTpaHuLe 368.

KauectBo curdana USB (*.html u *.bmp) — ecan npunoxkeHne ons aHanmnsa
KayecTBa curHana USB 2.0 ncnonb3yeTca No AMLEH3UM, STOT NapameTp No3BOAAET
COXPaHATb MHGOPMALMIO O pe3y/ibTaTax TECTUPOBaHMA, BKAtOYas rpaduKkmn Gopmbl
CUTHana n n306pakeHua rMasKkoBon AnarpamMmel. [1na nonydyeHms
O0NONHUTENBbHOM MHDOPMALMK CM. PYKOBOACTBO [TpUMEYAHUA K 31EKMPUYECKUM
UCNBIMAHUAM NpuUAoXeHuUsa 045 aHaAU3a Ka4yecmaa cueHana USB 2.0.

Pe3ynbTaTbl aHanu3a (*.csv) — daiin co 3HaueHUAMM, pasaeneHHbIMU 3aNATbIMK,
0015 TUNOB aHaAM3a, BbIOPaHHbIX C MOMOLLBIO NPOTPaMMHOM KHOMKK Bbi6op
¢yHKUMi1 aHanuza.

[aHHble TeKyLWUX rapMmoHuUK (*.csv), laHHble KoapduumeHTa NnogasneHuUa
nynbcauymii nutaHusa (PSRR) (*.csv) , laHHble XapaKTePUCTUKM KOHTYpa
ynpasneHus (NAPYUX) (*.csv) — ecnm umeeTcs NMLEH3MA Ha NPUNOKEHUE ANs
aHanM3a NUTaHWUA, TO 3T KOMMOHEHTbI CO34at0T Bain co 3HaYEHUAMM,
pasgeneHHbIMM 3aNATbIMU 418 Pe3yAb6TaToB aHaNu3a pasanyHoro Tvna. Ans
NONYYEHUN AONONAHUTENBHON MHDOPMaUMM CM. PYKOBOOCMBO NO 3KCNAyamayuu
NpUoIEeHUA 09 UsMepeHUs MOUHOCMU.
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362

[aHHble aHa/IM3a YaCTOTHbIX XapaKTepUCTUK (*.csv) — daiin sHaueHnit ¢
pasfenmTeniMmmn-3anatbiMm ana TabanLbl pe3ynbTaToB aHaM3a YaCTOTHbIX
XapaKTePUCTUK. B coxpaHeHHOM daline AaHHble NpeacTaBaeHbl B TPeX CToNbUAX:
yactoTa (Mu), ycunenue (ab) n dasa (rpaaycst). Cm. "MpocmoTp 1 coxpaHeHue
pe3ynbTaToB aHaM3a" Ha cTpaHuue 334.

[na coxpaHeHna HacTpoeK, N306pakeHnn AMCnaes UK AaHHbIX MOXHO TaKKe
HacTpouTb KHomMKy [Quick Action] BbicTpoe aeictBue. Cm. "HacTpoiika kHonku "[Quick
Action] BbicTpoe agerictene"" Ha cTpaHuue 403.

CoxpaHeHue $pannoB HaCTPOMKM
®al/ibl HACTPOMKM MOXKHO COXpaHUTb B 0AHY M3 10 BHyTPEHHMUX nanok Katanora "\User
Files" nnu Ha BHewWwHMI USB-Hakonutens.

1 HaxmuTe KHonKy [Save/Recall] CoxpaHeHue/Bbi3os > CoxpaHeHue > dopmar,
3aTemM C MOMOLLbIO PyYKM BBOAA BbIbepuTe nyHKT HacTpoiiKa (*.scp).

2 HaxXmwuTe BTOPYHO NPOrpaMmMHYyHo KHOMKY M C MOMOLLbIO PYYKM BBOAA BbiBepuTe nanky
Ana coxpaHeHua. Cm. "HaBurayma no mectam coxpaHeHmns" Ha cTpaHuue 368.

3 HaxXmuTe NporpammHyto KHOMKy HaxmuTe ana coxpaHeHus.
OT06pasunTcA cooblieHre, yKasbiBatoLLee, YCNewHO /1 BbINMOMHEHO COXPaHeHue.

®daiinbl HaCTPOMKM UMELOT paclumpeHme SCP. 3T paclimpeHns oTobparkatoTca npu
ncnonb3oBaHum meHto "Aucnetyep dannos" (cm. pasgen "Oucnetyep dainos" Ha
cTpaHuue 385), HO NpX MCNOAb30BaHMM MeHto "BoccTaHOBAEHME" OHUM CKPbIThI.

CoxpaHeHue pannos n3obpaxkeHunin B8 popmate BMP nam PNG

®alinbl N306parKeHNM MOXKHO COXPaHUTb Ha BHeLWHWI USB-HakonuTeb.

1 HasxkmuTe kHoMKy [Save/Recall] CoxpaHeHue/Bbi30B > CoxpaHeHue > dopmar,
3aTeMm C NMOMOLLbIO PYYKM BBOAA BbibepuTe NyHKT 8-6UTHOE pacTposoe
n3obpakeHue (*.bmp), 24-6utHoe pactposoe usobparkeHue (*.bmp) nn
24-6utHoe nsobpakeHue (*.png).

2 HaKMWTe NporpamMmHyto KHOMKY BO BTOPOM MOJIOKEHWM 1 C MOMOLLbIO PYyYKM BBOAA
BblibepuTe nanky ana coxpaHeHma. Cm. "HaBuraumsa no mectam coxpaHeHua" Ha
CTpaHuLe 368.

3 HaxkmuTe nporpammHyto KHonky Hactpoiiku.

B meHto "HacTpoikn daiina" AocTynHbl caeaytoume nporpammHble KHOMKKU U
napameTpbl.
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[aHHble HAaCTPOMKK — eCM 3TOT MaPaMETP BK/OYEH, AaHHbIe HACTPOMKM
(HacTpoMKM pa3BePTKM, OTKNOHEHUS, 3anycKa, cbopa AaHHbIX, MaTeMATUYECKMUX
bYHKLMI, OTOBparkeHns) ByayT TakKe COXpaHeHbl B OTAEbHbIN dain ¢
pacwmpermem TXT.

MHBepT Koopa, CeTKU- KOOPAMHATHaA ceTKa B Gaitne nsobpaxkeHua umeeT Henbii
GOH, a He YepHbIi, KOTOPbIV OTODPAXKAETCA Ha IKpaHe.

Manutpa — c NOMOLLbIO 3TOTO NapameTpa MOXHO BbIbpaTb M306paKeHMA C
napametpom Liset nan LWLkana ceporo.

4 HaxXmuTe NporpammHyto KHOMKY Haxkmute gna coxpaHeHua.

OT0bpasnTca cooblieHne, yKasblBatolee, yCrnewHo M BbINOAHEHO COXpaHEHME.

Mpun coxpaHeHMM U306 parkeHNin IKpaHa MeH0 ocuuanorpad coxpaHaeT 3obparkeHue,
OTKPbITOE NoCAeAHMM Nepes HaxaTnem KHonku [Save/Recall] CoxpaHeHue/Bbi30B.
Bnarogapa aTomMy NoNb30BaTElb MOXKET COXPAHUTL /It0BYI0 HEOBXOANMYIO
MHGOPMALMIO, OTHOCALLYIOCA K 061aCcT MEeHI0 NPOTrPamMMHOM KHOMKMY.

[nsa coxpaHeHusa n3obpaykeHns sKpaHa, B BEPXHEN 4acTu KOToporo otobparkaeTcs
MeHI0 coxpaHeHms/Bbl30Ba, HakmuTe KHomnKy [Save/Recall] CoxpaHeHue/Bbi3zos
ABaXKAbl, NPeXKae YeM COXPaHUTbL U306pakeHue.

Y106bI COXpaHUTb N306parkeHMe aKkpaHa ocumanorpada, ucnonbsyiite Beb-bpaysep.
MNoppobHble cBeageHna cm. B pasgene "MonyyeHne n3obparkeHusa" Ha cTpaHuue 414.

Cm. Takke * "[lobaBneHue nosacHeHus" Ha cTpaHuue 178

CoxpaHeHue pannos aaHHbIX B popmaTte CSV, ASCII XY nam BIN

®annbl AaHHbIX MOXHO COXPaHWTbL Ha BHeWHWI USB-HakonuTens.

1 HasxkmuTe kKHoNKy [Save/Recall] CoxpaHeHue/Bbi30B > CoxpaHeHue > dopmar,
3aTeM C MOMOLLbIO PyYKM BBOA BbibepuTe NyHKT AaHHble CSV (*.csv), AaHHble ASCII
XY (*.csv) nan AiBonuyHble aaHHble (*.bin).

2 HaKMuWTe NporpammHyto KHOMKY BO BTOPOM MOJIONKEHWM 1 C MOMOLLbI PYyYKM BBOAA
BblbepuTe nanky Ans coxpaHeHus. Cm. "Hasurauma no mectam coxpaHeHua" Ha
CTpaHuLe 368.

3 HaxmuTe nporpammHyto KHonky Hactpoiiku.
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[aHHble CSV

[aHHblie ASCII XY

364

B meHto "HacTpoikn daiina" AocTynHbl caeaytoume nporpammHble KHOMKKU U
napameTpbl.

[aHHble HaCTPOMKK — eCNUN 3TOT NAPaAMETP BK/OYEH, AaHHbIe HACTPOMKM
ocumnnorpada (passepTka, OTKNOHEHWE, 3aMyCK, UMKA cbopa, maTemaTUyeckme
bYHKLMKM, OTODparkeHne) byayT TaKKe COXPaHeHbl B OTAENbHbIN Galin ¢
pacwmpeHnem TXT.

OnuHa — 3372eT YMCN0 TOYEK AAaHHbIX, BbIBOAUMbIX B dainn. JoNoAHUTENbHble
cBefleHMA CM. B pasadese "YnpasneHue aninHoi" Ha cTpaHumue 365.

COXpaHUTb CErMEHT — MPW COXPAHEHUN NOYHaEMbIX AaHHbIX B
CErMEeHTMPOBAHHYO MamMATb MOXKHO YKa3aTb, TPeByeTca I COXPaHUTb TEKYLLMIA
0TOBPAXKAEMbIN CEFMEHT MM BCE MOJyYEeHHble cermeHTbl. (CM. Takke
"CoxpaHeHue AaHHbIX CEFMEHTUPOBaHHOM NamaTn" Ha cTpaHuue 258).

4 HaxkmuTe NporpammHyto KHomnKy Haxkmute gns coxpaHeHus.
OT06pasunTca cooblleHne, yKasbiBatollee, yCnewHo M BbINOJHEHO COXPaHeHWe.

Mpw BblIBOpe popmaTa 4na darna gaHHbix CSV (*.csv) 3HayeHus, pa3aeneHHble
3aMATbIMM, KaXKA0ro oTobpaxKaemoro CMrHana U moaynsa UMppoBoro KaHana
COXPaHAIOTCA B OAHOM daiifie C HECKONbKMMM CTONOLaMKN. MaTemaTUyYecKkmne curHasbl
BN®, 3HaueHMsA KOTOPbIX BXOAAT B YaCTOTHYIO 06/1acTb, 06aBaAOTCA B KOHel, dpaiina
.CsV. B KauecTBe 3aro/0BKOB CTONOL0B UCMOb3YIOTCA Ha3BaHWA MoAyei (Hanpumep,
DO-D7) nan meTkuM curHana. 31oT dopmaT NoAxoauT A1 aHaNN3a 3/eKTPOHHbIX Tabaul,

Ona aaHHbIX CSV n3mepeHus 3HaYeHUa B MOMEHT BpeMeHM Npu AnnHe N BbINONHAOTCA
C MCMONb30BaHMEM AaHHbIX Ha BCEM 3KpaHe (C MOMOLLLbIO A@HHbIX 3anncein M3mepeHuii)
O/19 KaK10r0 aKTMBHOIO MCTOYHMKA. [P HEOOXOAMMOCTM MOXKHO BbINOMHUTb
MHTEPMNOAALMIO MEXKAY TOYKAMM IaHHbIX 3aMMCelr N3MEepPeHUN.

Koraa BbibpaH dopmaT daiina gaHHbix ASCI XY (*.csv), coxpaHstoTea dpaitnbl co
3HaAYEHWAMM, PA3LENEHHBIMU 3aMNATBIMK, A1 KaXKA0TO OTObPaXKaeMoro cUrHana,
MoZAy/b UdPOoBOro KaHana, undposas WWHA U NociefoBaTeNbHan WnHa. Mpu
NCMNOAb30BaHMM LMDPOBLIX MOAYNEN K YKa3aHHOMY MMeHN dalina 4obaBaseTca CMMBO
HUXKHEro nogvyepknsanus (_) n ums moayna (Hanpumep, DO-D7).

Ecnun umkn cbopa Ha ocumnnorpade oCTaHOBAEH, MOXKHO COXPAHWUTL AaHHbIE 13
HeobpaboTaHHOM 3aMMCK NOMYYEHHbBIX AAaHHbIX (COAEPKUT BObLIE TOUEK, YEM 3aMNCH
nsmepeHus). Haxxmute KHonky [Single] OaHOKpATHbIN 3anycK A/ NoyYeHUs
MaKCMMabHOTO 06beMa AaHHbIX NMPW TEKYLLMX HACTPOIMKaX. ECM NapameTp BKIIOYEH,
TO COXPaHAIOTCA AaHHble NOCNe0BaTeIbHOIO AeKOAMPOBAHMA.
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Ecnu HeobxoAMMO COXPaHWUTL MeHbLLIE MaKCUMabHOMO YMCa TOYEK AAHHBIX,
HeobX0AMMO BbIMONHUTL AeUMMaunto no popmyne 1-n3-N ana nonyvyeHus BbiBoaa,
[OJIMHA KOTOPOTO MeHbLIe MAN paBHa HeEOBXOAMMOM ANnHe. Hanpumep, ecam umeeTcs
100 000 ToYeK AaHHbIX M NOAb30BaATE b YKa3blBaeT A/MHY, pasHyto 2000, byaeT
COXPaHATbCA Kaxaaa 50-a TouKa AaHHbIX.

Cm. Takke o "dopmat ABOUYHbIX AaHHbIX (.bin)" Ha cTpaHuue 427

e "dainbl CSV n ASCII XY" Ha cTpaHuue 434

e "MWHMManbHOE N MaKcMManbHOoe 3HayeHus B palinax CSV" Ha cTpaHumue 435

YnpaBaeHue A MHOM

MapameTp AAMHA AOCTYNEH NPW COXPaHEHUM AaHHbIX B dainax dopmata CSV, ASCII XY
nnn BIN. OH onpeaenaet makCMMaabHOE KOMYEeCTBO TOYEK AaHHbIX ANA COXPaHEHMA.

Mpu akTMBMPOBaHWKM NapameTpa MaKc. AnnHa 6y,u,eT COXPaHATbCA MaKCMMa/ibHOE
KOZINY4EeCTBO TOYEK AaHHbIX CUTHaNa.

ﬂ,eVICTBMTeﬂbHOG YMCNO COXPaHEHHbIX TOYeK AaHHbIX 3aBUCUT OT OTO6pa)'KaeMbIX
AaHHbIX 1 OT NpUBEAEHHbIX HNXKe d)aKTOpOB.

e BblNnonHAETCA M B HacToAlee Bpems cbop AaHHbIX. Ecnn npoueaypa cbopa AaHHbIX
OCTaHOB/IEHA, AaHHbIE NOCTYNAOT M3 HeobpPaboTaHHOM 3aMUCK NONYYEHHbIX AaHHbIX.
Ecan npoueaypa cbopa AaHHbIX BbINOAHAETCA, AaHHbIe NOCTYNatoT M3 3anucK
M3MEepPEeHMA MeHbLEro pasmepa.

e (OcTaHOBAEH M ocumanorpad c Nomollpto KHomnok [Stop] Cton uau [Single]
OAHOKpaTHbIM 3anycK. Bo Bpems BbinosHeHWA cbopa AaHHbIX NaMATb pasaenseTcs
0151 NOBbILWEHNA CKOPOCTM 0BHOBAEHWA CUrHana. Mpu BbINOAHEHUM OAUHOYHOM
npoueaypbl cbopa AaHHbIX UCMONb3YETCA BECb 06BEM NaMATU.

¢ CKO/MIbKO KaHa/10B U3 napbl BKAOYeHO. (KaHanbl 1 v 2 npeactaBnatoT o4Hy napy,
KaHanbl 3 1 4 — apyryto.) Bo Bpems BbINonHeHUA cbopa AaHHbIX NAMATb AeNUTCA
MeXay Napamm KaHanos.

*  BK/tOYEHbI OMOPHbIE CUTHAAbLI UAK HET. [1nA 0TOBpaskeHMs ONOPHbIX CUTHANO0B
TpebyeTca namaTb ocumanorpada.

e Br/tOYEHbI LdpoBbIe KaHabl UK HET. [Ina oTobpaskeHUs LMPPOBbLIX KaHaN0B
TpebyeTca namATb ocumanorpada.

e BrAOYEHA AN GYHKUMA CErMEHTUPOBAHHOM NamaTu. Mpu BbiNnoaHeHMU cbopa
OaHHbIX NAaMATb ocumanorpada pasaenseTca Ha yKasaHHOe YMCNO CerMEHTOB.

e HacTpoiika BpemeHu/aeneHns pasBepTkM (CKOPOCTb pa3BepTku). Mpwu ycTaHoBKe
6on1ee BbICOKOW CKOPOCTU Ha AnCMaee 0TOBPaKaeTCa MeHbLUIE TOYEK AaHHbIX.
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e [lpu coxpaHeHUn aaHHbIX B Gain dopmata CSV MaKkcMManbHOE YMCI0 TOYEK
coctasnaet 64 000.

Mpn HEOBXOAMMOCTM MOXKHO MCNONBb30BaTb NapameTp "AanHa" Ana npopexnBanma
OaHHbIX no cxeme "1 n3 n". Mpumep. Ecam ans napameTpa AAMHA yCTaHOBAEHO
3HaveHKe 1000, n oTobparkaetca 3anuce AamHol 5000 ToYeK, YeTbipe U3 KaxkablX NATK
TOYeK JaHHbIX ByayT yaaneHsl ana 3anucu B dann 1000 ToueK AaHHbIX.

CKOPOCTb COXpaHeHMA AaHHbIX CUTHAA0B 3aBUCUT OT BbibpaHHOro dopmarta:

dopmar ¢daiina AaHHbIX CKOpOCTb COXpPaHEeHUsA

BIN Ccamas BbICOKaA
ASCII XY cpeaHAn
CSsv camas HU3KaA

Cm. Takke ¢ "®dopmaT gBOMYHbIX AaHHbIX (.bin)" Ha cTpaHuue 427
o "®aiinbl CSV n ASCII XY" Ha cTpaHuue 434

e "MWHUMaNbHOE N MaKCUManbHoe 3HayeHus B palinax CSV" Ha cTpaHumue 435

CoxpaHeHue pannoB AaHHbIX Jlnctunra (Lister)

®aiinbl gaHHbIX /IMCTUHTa (Lister) MOXKHO coxpaHWTb Ha BHewHMn USB-HakonuTessb.

1 HaxmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi3oB > CoxpaHeHue > PopmaTti
MOBEPHUTE PyYKy BBOAA, YTOObI BbIGPaTh NapameTp JaHHble JluctuHra (Lister)
(*.csv).

2 HaKMWTe NPOorpammMHyto KHOMKY BO BTOPOM MOJIOKEHWM 1 C MOMOLLbIO PYyYKM BBOAA
BblbepuTe nanky Ansa coxpaHeHus. Cm. "Hasurauma no mectam coxpaHeHua" Ha
CTpaHuue 368.

3 HaxmuTe nporpammHyto KHonky Hactpoiiku.
B meHto "HacTpoikn daiina" AocTynHbl caeaytoume nporpammHble KHOMKKU U
napameTpbl.

[aHHble HaCTPOMKM — eCNUN 3TOT NAaPaMETP BK/OYEH, AaHHbIe HACTPOMKM
ocumnnorpada (passepTka, OTKNOHEHWE, 3aMyCK, UMKA cbopa, maTemaTUyeckme
bYHKLMKM, OTODparkeHne) byayT TaKkKe COXPaHeHbl B OTAENbHbIN Galin ¢
pacwmpeHnem TXT.

4 HaxmuTe NporpammHyto KHOMKy Haxkmute ana coxpaHeHua.
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OTO6pa3MTCﬂ COO6LLI,€HI/1€, YKa3blBatoulee, ycnewHo /1M BbINO/IHEHO COXPaHeHWe.

CoxpaHeHue pannoB onopHbIX curHanoB Ha USB-Hakonutenb

1 HasxkmuTe kHoNKy [Save/Recall] CoxpaHeHue/Bbi30B.
2 B MeH!0 COXpaHeHUs/BbI30Ba HaXMMTE MPOrpaMmmMHYt0 KHOMKy CoxpaHeHue.

3 B MeH0 COXpaHeHMA/BbI30Ba HAXKMUTE MPOrPaMMHYIO KHOMKY Popmar 1 nosepHmuTe
pYyYKy BBOAA, YTObbI BbIOpaTh [JaHHble onopHOro curHana (*.hs) .

4 HaXMuUTe NPOrpaMmHYH KHOMKY MCTOMHUK 1 C MOMOLLLbIO PYYKM BBO/A BbibepuTe
WNCXOOHbIV CUTHAN.

5 HaxmuTe NporpammHyto KHOMKY BO BTOPOM MOIOKEHMM 1 C NOMOLLBIO PYYKM BBOAA
BblbepuTe nanky Ans coxpaHeHus. Cm. "HaBurauma no mectam coxpaHeHua" Ha
CTpaHuLe 368.

6 HaxmuTe nporpammHyto KHOMKy Haxkmute gna coxpaHeHus.

OTO6|Oa3I/ITCFI COO6LLI,€HI/I€, YKa3blBatoulee, ycnewHo /1M BbIMO/IHEHO COXPaHeHKMe.

CoxpaHeHme MaCKU

®ainbl AaHHbIX MaCKM MOKHO COXPaHMWTb B OfHY U3 YeTblpex BHYTPEHHMX Namnok
katanora "\User Files" nnan Ha BHewHmn USB-HakonuTesb.

1 HaxkmuTe kHoNKy [Save/Recall] CoxpaHeHune/Bbizos > CoxpaHeHue > dopmar,
3aTeM C MOMOLLbIO PyYKM BBOAA BbibepuTe MacKa (*.msk).

2 HakmuTe BTOPYHO NPOrpaMMHYo KHOTKY 1 C MOMOLLIbIO Py4YKM BBOAA BbibepuTe nanky
O15 coxpaHeHmsa. Cm. "HaBuraums no mectam coxpaHeHusa" Ha cTpaHuue 368.

3 Haxmute NnporpaMmHyto KHOMKy HaxXmute ana coxpaHeHus.
OT0bpasnTca coobuleHne, yKasblBatolee, yCrnewHo M BbINOJHEHO COXPaHEHME.

dainbl Mackn MMetoT paclumperme MSK.

[aHHble MacKM TaKKe coxpaHAatoTca B ¢painax HacTponku. Cm. "CoxpaHeHune daiinos
HacTpoMKkK" Ha cTpaHuue 362.

Cm. Takke ¢ [naBa 16, “Tect no macke,” Ha cTp. 311
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COXpaHeHI/Ie NMPON3BOJ/IbHbIX CMTHA/10B

®albl NPOM3BO/bHBIX CUTHAZIOB MOXKHO COXPaHMTb B OfIHY U3 YETbIPEX BHYTPEHHMX
nanok kartasora "\User Files" nan Ha BHewHmn USB-Hakonutesnsb.

1

CMm. TaKxe .

Haxmute [Save/Recall] CoxpaHeHune/Bbizos > CoxpaHeHue > Popmar, 3atem
NMOBEPHUTE PyYKy BBOAA, YTOObI BbIOpaTh [,aHHble NPOM3BONbLHOrO cUrHana (*.csv).

MuTE BT nporpamm n nom Jit Tenan
Ha)kMunTe BTOPYO MPOrpaMMHYLO KHOMKY M C MOMOLLbIO PYYKM BBOAA BbibepuTe nank
015 coxpaHeHma. Cm. "HaBuraums no mectam coxpaHeHusa" Ha cTpaHuue 368.

HaxmuTe nporpammHyto KHomnKy Haxkmurte ans coxpaHeHus.
OT06pasunTca cooblleHne, yKasbiBatollee, yCnewHo M BbINOJHEHO COXPaHeHWe.

"PepaKTMpoBaHMe NPOU3BOJIbHbIX CUTHAN0B" Ha cTpaHuue 342

Hasmraum Mo MeCTam CoOXpaHeHnA

Mpw coXxpaHeHUM Unu Bbizose Galtnos A1A HaBUralm No MecTam CoOXpaHeHMA
MCMNONb3YHTCA BTOPAA NPOrpaMmHasn KHOMKa MEHI0 COXPaHEHMA UM BbI30BA U pyyKa
BBOJa. MecTaMu COXpaHeHWA MOryT ObITb BHYTPEHHWE MeCTa COXPaHeHMA
ocupunnorpada (ans GanoB HACTPOMKM AU MACKM) UM BHELIHWE MeCTa COXpaHeHMA Ha
noakntodYeHHom USB-HakonuTene.

BTopan nporpammHas KHoMKa MoeT bbITb 0603HauYeHa caeaytoumm obpasom.

Hakatb ana nepexoga — npu sTom 4na nepexoda K HOBOW Manke uamn MmecTy
XpaHeHMA AO0CTaTOYHO HaXXaTb Py4YKy BBOAaA.

MecTo — ec/iv BbINOMHEH NEPEXOA, K MeCTy TeKyLLen Nanku (a coxpaHeHus dpainos
He BbINoNHAETCA).

CoxpaHUTb B — KOr4a eCTb BO3MOXHOCTb COXPaHeHMA B Bbl6paHHO€ MeCTO.

3arpysuTb U3 — KOraa eCTb BO3MOMKHOCTb 3arpy3Kn aHHbIX 13 BbibpaHHOro daina.

CoxpaHeHune dainnos

Mpeanaraemoe ums daina oTobparkaeTcs B cTpoke CoxpaHUTb B daiin = Hag
NPOrpaMMHbIMM KHOMKaMM.

[na nepesanunck yxe cylwecTtsytollero gpaina nepenante K atomy danny u Boibepute
ero. Ytobbl co3aatb HoBoe UmA daitna, cm. pasgen "Beog umenn daina" Ha
CTpaHuLe 368.

Beoa nmeHu dparna

Co3paHune HOBOro MMeHM dalina Npu coxpaHeHun nocaegHero Ha USB-HakonuTtene
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1 HaxmuTe nporpammHyto KHomnky Uma dpaina B MeHto coxpaHeHus.
[NnA akTMBaUMM AAaHHON NPOrPaMMHOM KHOMKK CaedyeT NOAKIOYNTD K
ocumnnorpady USB-Hakonutesnsb.

2 B MeHto UMeHM paina HaxmmnTe NnporpaMmmHyto KHonky Uma daitna.

3 B OManoroBom oKHe c KnasuaTypor "Mmsa dainna" moxHo BBeCTU MMeHa $alinos,
MCNOAb3YA CedytoWME 3/1eMEHTbI YNPaBAeHMs.

CeHCopHbIit 3KpaH (Koraa roput nHamKaTop KHomnku [Touch] CeHcopHoe
ynpasieHue Ha NLEBOIN NaHenn).

Pyuka BBOAA 0 . MoBepHUTE pyuKy, 4TOObLI BbIGPATL KHOMKY B IMaIOrOBOM

OKHe, 3aTeM HaXXMUTE py4Ky BBOAA 0 [O11A OCYLLEeCTBIeHMA BBOAA.
MNoakntoveHHas KnasmaTypa USB.

MoakAtoYeHHan Mbilib USB — MOXKHO LLeNKHYTb Nto60oi A0CTYNHbIN A5 Bbibopa
3/1eMEHT Ha 3KpaHe.

4 [locne BBOAA MMeHM dalina HaxkmmTe KHonRy Enter nnm OK B AManoroBOM OKHe Uu
CHOBa Ha*KMWTe NpPorpammHyto kHonky Uma daiina.
Ha nporpammHoi KHonke oTobpasmTca ums daina.

5 Ecau gocTynHa KHomnka MNpupaleHune, To ee MOXKHO MCMOb30BaTb /15 aKTUBALLMM
WAV AeaKTMBALMM aBTOMATMYECKOrO NpupaLleHna umeH daiinos. MNpu
aBTOMATMYECKOM NPUPALEHUN K UMeHW daina A06aBnAeTCA YNCIOBOM MHAEKC M C
KasKbIM yAaYHbIM COXPaHEHMEM K Hemy npubasnseTca eamHmua. Ecam uma daiina
[OOCTUraeT MaKCMMaibHOW AJ/IUHbI, TO OHO ByAEeT COOTBETCTBYOWMM 06paszom
YKOPOYEHO, YTOObI MOMELLANACh YNC0BAA YaCTb UMEHM.

OTnpaBKa HAaCTPOEK, N30OparKeHNN 3KpaHa UM AAHHbIX MO 31EKTPOHHOM
noyte

®annbl ocumnnorpada MOXKHO OTNPABAATL MO CETU C MOMOLLBIO 3NEKTPOHHOM NOYTHI. Mo
3N1EKTPOHHOM NOYTE MOMKHO OTNPaBUTL 1060 Galin, KOTOPbLI MOXKET ObiTb COXPaHEH.

YT06bl OTNPaBUTL MO INEKTPOHHOM NOYTE HACTPOMKY, M306paKeHMe sKpaHa Maun dann
[OaHHbIX, BbINOMHUTE Caeaytolee:

1 VYbeautech B TOM, 4TO ocumnnorpad NoAKAOYEH K OKaAbHOM ceTh (cMm. "YcTaHOBKa
coeanHeHus c cetbto LAN" Ha cTpaHumue 383).

2 Haxmute KHonky [Save/Recall] CoxpaHeHune/Bbi308B.
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B MeHt0 coxpaHeHWs/Bbi30Ba HaMKMMTE KHOMKY 1. NoYTa.
4 B meH0 ANA 3NEeKTPOHHOM NoYTbl HaxkmuTe Popmar; 3aTem BbibepuTe TN daina,
KOTOPbIV HEOOXOAMMO OTMPABUTD.

[na BbI6Opa AOCTYMNHbI Te e popmaTbl, 4TO 1 NpU coxpaHeHun daiinos. TakKe ana
BbIGpaHHOro dopmaTa AOCTYMNHbI TakMe e HacTpolku. Cm. "CoxpaHeHue HacTpoex,
n3obpaxkeHnin gucnaesa unm gaHHbix" Ha cTpaHuue 360.

5 HaxmuTe NnporpammHyto KHOMKY UmaA BAOXKeHUA 1 BBeAWTe nma dalina, KoTopbli
6yaeT oTnpas/eH, UCMNOAb3YA KNaBMaTypy B OTAEIbHOM AMaN0rOBOM OKHE.

6 B 4ManoroBom OKHe HAaCTPOMKM 31eKTPOHHOro coobLieHnsa KocHUTech nonein Komy,
Or, CepBep v Tema v BBeANTE COOTBETCTBYIOLLYIO MHOOPMALMIO, UCMO/b3YS
KJaBMaTypy B OTAE/IbHOM AMasIOrOBOM OKHE.

3Ty MHGOPMALMIO TaKKe MOXKHO YKa3aTb, Ha¥KaB NPOrpamMmMHYyO KHOTKY
Hactp.coobuy., a 3atem Komy, OT, Cepsep 1 Tema B MeHI0 HacTp. coobiu,..

MOXHO yKa3aTb HECKO/IbKO aipeCOB 3/IEKTPOHHOM MOYTbI, Pa3Ae/IMB UX TOUKOM C
3ansaTon.

Mma cepBepa — 3TO MMA MCNOb3YyEeMOro NOYTOBOrO CEPBEPA, HAa KOTOPOM
ncnonbayetca npotokon SMTP. Ecam nma cepBepa HeEM3BECTHO, 06paTUTECh K
CeTeBOMY aAMUHUCTPATOPY.

7 HaxkmuTe NporpammHyto KHOMKY Haxkmute ana oTnpaBKu coo6LieHus.
[na oTnpaBKK N0 3NEKTPOHHOM NOYTE HAaCTPOEK, N300PaXKEHNI 3KPaHa AW AaHHbIX

MOKHO TaKKe HacTpouTb KHonKy [Quick Action] BbicTpoe aeiictBue. Cm. "HacTpoiika
kHonKku "[Quick Action] BbicTpoe genctene"" Ha cTpaHuue 403.

BoccTtaHoBneHne parnoB HACTPOWKM, MACKN MW AaHHbIX

1 HaxmuTe KHoMKy [Save/Recall] CoxpaHeHue/Bbi30B.
2 B MeHt0 COXpaHEeHWA/BbI30BA HaXKMUTE KHOMKY Bbi30B.

3 B MeH!0 BbI30Ba HaXXMMWTE KHOMKY BbI30B:, 3aTeM C MOMOLLLbIO PYYKM BBOAA BbIOEpPUTE
TMN danna, KoTopbli TpebyeTcs BOCCTAHOBUTb.

HacTpoiika (*.scp) — cm. "BocctaHoBneHuMe $palinoB HacTponku'" Ha
CTpaHuue 371.

Macka (*.msk) — cm. "BoccTaHoBneHune dainoB mackn'" Ha cTpaHuue 371.
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DaHHble onopHoro curHana (*.h5) — cm. "BocctaHoBneHne dhainioB onopHbIX
curHanos ¢ USB-HakonuTena" Ha cTpaHumue 372.

JaHHble Nnpon3BOAbHOro curHana (*.csv) — cm. "BocctaHoBneHUe
NPOU3BOJ/IbHbIX CUrHaNoB" Ha cTpaHumue 372.

CumBonunyeckue gaHHble CAN (*.dbc) — nns nocnenoBaTensHoro
nexkoamposaHma CAN.

Cumsonunyeckue gaHHble LIN (*.1df) — ans nocnheposatensHoro aekoamposaHma
LIN.

®aisibl HACTPOMKM UM MACKM TaKKe MOXHO BOCCTAHOBUTb, 3arpy3MB UX C MOMOLLbHO
aucnetdepa dannos. Cm. "Aucnetyep dannos" Ha cTpaHmue 385.

MosKHO Takse HacTpouTb KHonKy [Quick Action] BbicTpoe geiictBue a4
BOCCTaHOB/EHUA $aliN0B HACTPOMKN, MACKM U OMOPHbIX curHanoB. Cm. "HacTpolika
kHonku "[Quick Action] BbicTpoe aencreue"" Ha cTpaHmue 403.

BocctaHoBneHMe $altioB HACTPOMKM
®alt/ibl HACTPOMKM MOKHO BOCCTaHOBUTb M3 0A4HOM M3 10 BHYTPEHHMX NanokK KaTanora "\
User Files" nan c BHelwHero USB-Hakonutens.

1 HasxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbizos > BocctaHoBNeHUe >
BoccTaHOB/IeHME:, 3aTEM C MOMOLLbIO PYYKM BBOAA BbibepuTe HacTpoiika (*.scp).

2 HaXXmuTe BTOPYIO MPOrpaMMHYtO KHOMKY 1 C MOMOLLbIO PYYKM BBOAA NeperanTe K
daliny, KoTopblit TpebyeTcs BoccTaHOBUTL. Cm. "HaBurauma no mectam
coxpaHeHus" Ha cTpaHuue 368.

3 Hakmute NporpaMmHyto KHoMKy HakaTb ANnA BOCCTaHOBAEHMUA.

OTO6|Oa3I/ITCFI coo6u.|,eH14e, YKa3blBakoulee, ycnewHo /1M BbINO/IHEHO BOCCTaHOB/IEHME.

4 Ecnv TpebyeTcs yaanunTb C aKpaHa BCe AaHHble, HaxkmuTe C6pOC aKpaHa.

BocctaHoBneHMe $haltioB MacKkm
®alinbl MacKM MOXKHO BOCCTaHOBUTb M3 OAHOM M3 YETbIPEX BHYTPEHHMX MAMOK KaTasora
\User Files uau c BHewHero USB-HakonuTens.

1 Hasxkmmute kHoMKy [Save/Recall] CoxpaHeHune/Bbi30B > Bbi30B > BbI30B:/ MOBEPHUTE
pyYKy BBOAA, YTObbI BbIOpaTh NapameTp MackKa (*.msk).

2 HakmuTe NporpammHYHo KHOMKY BO BTOPOM MOIOKEHMM 1 C MOMOLLBIO PYYKM BBOAA
nepenauTe K darny, Kotopblin TpebyeTca BbizBaTb. Cm. "HaBurauma no mectam
coxpaHeHuAa" Ha cTpaHuue 368.
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372

3

Ha)kmunTe nporpaMmHyto KHOMKy HaXaTb ANA BOCCTaHOBNAEHMUA.

OT0bpa3nTca cooblieHne, yKasblBatollee Ha To, YCMEeLWHO /1M BbINMOAHEHO
BOCCTaHOB/NEHME.

4 Ecnm Tp66y8TCﬂ YAa/InTb C 3KPaHa BCe AaHHble N1 BOCCTAHOB/IEHHbIE AaHHbIE

MACKW, HAXKMUTE KHOMKY O4YncTUTb AVICI'IIIGVI Wnv YpanuTb Macky.

BoccTtaHoBneHMe $paltioB oNnopHbIX cMrHanos ¢ USB-HakonuTens

HaxxmuTe kHonky [Save/Recall] CoxpaHeHue/Bbi30B.
B MeHto coxpaHeHMWs/Bbi30Ba HaXKMMTE NPOTrPaMMHYIO KHOMKY BbI3oB.

B MeH!t0 BbI30Ba Ha*KMWUTE MPOTrPaMMHYI0 KHOMKY BbI30B 1 C MOMOLLIbIO pyYKM BBOAA
BbibepuTe [laHHble onopHoro curHana (*.h5) .

Ha)muTe nporpammHyto KHoMKy K OnOpH: 1 C NOMOLLbIO PyYKM BBOAA BbibEpUTe
HeobxoAnMbI dalin ONopPHOTo CUrHaNa.

Ha)mnTe NporpammHyto KHOMKY BO BTOPOM MOMOMKEHUM M C MOMOLLbIO PYYKM BBOAA
nepenanTe K dainy, KoTopblit TpebyeTcs Bbi3BaTb. CM. "HaBurauma no mectam
coxpaHeHus" Ha cTpaHuue 368.

HaxmunTe nporpammHyto KHOMKy HaxaTb AnA BOCCTaHOBAEHUA.
OT06pasuTca coobuieHne, yKasbiBatollee Ha To, YCMNELHO M BbINOAHEHO
BOCCTaHOBNEHME.

Ecnu TpebyeTca yaanuTb ¢ sKpaHa Bce JaHHbIe, 33 UCKAOYEHNEM OMOPHOrO CUrHana,
HaXMWUTEe KHOMKY OYUCTUTL AUCNNEN.

BoccTtaHoBNeHMe MPOnN3BOJIbHbIX CUTHA/10B

®ainbl NPOM3BO/bHBIX CUTHANI0B MOXHO BOCCTAHOBUTb U3 OAHOM U3 YeTblipex
BHYTpeHHMX nanok Katanora "\User Files" nau c BHewHero USB-Hakonutens.

Mpw BOCCTAaHOBAEHMM NPOU3BO/IbHbIX CUIHaN0B (C BHewHero USB-HakonuTens),
KOTOpble He BblAn coxpaHeHbl ¢ ocumanorpada, He 3abbiBaliTe Npo creaytoLlee:

Ecnamn dalin copepkuT ABa ctonbua, aBToMaTnyeckn byaet BbibpaH BTopoi ctonbel.

Ecnn dalin conepuT bonee AByx cTtonbLOB, 0TobpasnTCa 3anpoc Ha Bbibop cTonbua
o0 3arpysku. Ocupmnnorpad MoXKeT NpoaHaan3mposaTb He bosee NATU CTONOLOB;
npoune cTonbLbl byayT NPOUTHOPUPOBAHDI.

Ocumnnorpad mcnonb3yet He 6onee 8192 ToYeK AN NPOM3BO/ILHOIO CUrHana. Ana
bonee apdeKTMBHOrO BOCCTaHOBNEHUA YybeanTech, YTO MPOM3BObHbIN CUTHA
copepnt 8192 Touek Unu meHee.
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BoccTaHoBNEHWE NPON3BO/IbHbIX CUTHAN0B

1 HasxkmuTe [Save/Recall] CoxpaHeHue/Bbizos > Bbi3oB > BbI30B:, 3aTem nosepHUTE
py4Ky BBOZA A5 Bbibopa [laHHble NPoU3BOIbHOIO curHana (*.csv).

2 HakmuTe BTOPYIO MPOTrPaMMHYHO KHOMKY M C MOMOLLLbIO PYYKM BBOAA Nepenamnte K
danny, KoTopsbii TpebyeTca BOCcCTaHOBUTL. Cm. "HaBurauma no mecram
coxpaHeHua" Ha cTpaHuue 368.

3 HaxmuTe NporpammHyto KHoMKy HaxKaTb A1 BOCCTAHOB/IEHUA.

OT0bpasuTca cooblieHne, ykasblBatollee, ycnewHo M BbINOJHEHO BOCCTaHOBIEHME.

4 Ecau TpebyeTca yaanuTb C 3KpaHa Bce AaHHble, HaxkmuTe C6pOC IKpaHa.

Cm. TakKe ¢ "PeaaKTMpoBaHMe NPOU3BOJIbHbIX CUTHAN0B" Ha cTpaHuue 342

BoccTaHoBNeHMe HaCTpPOEeK Mo yMOJ14aHNIO

1 HasxkmuTe kHOMNKy [Save/Recall] CoxpaHeHue/Bbi30B.
2 B meHt0 coxpaHeHMn/Bbi30Ba HaxkmuTe KHoMKy Mo ymonuanuio/yaanutob.
3 B meH0 "Mo ymonYaHMIo" HaXKMmUTe OAHY M3 CAeayoLLIMX NPOTrPaMMHbIX KHOMOK.

HacTp.no ymon4yaHuio — BOCCTAHAB/IMBAET HACTPOWKKM ocumanorpada no
YMONYaHMI0. IPDEKT TOT e, 4TO U Npu HaxkaTum KHonku [Default Setup]
Hactp.no ymonuaHuio Ha 1nLeBon NaHenn. Cm. "BoccTaHOBIEHWE HAaCTPOEK
ocuunnorpada no ymonyaHuto" Ha cTpanuue 39.

Mpu BOCCTaHOBAEHMN HaCTpOlZKl/I No YMO/1HaHUNIO HEKOTOPbIE NMO0/1b30BaTE/IbCKMNE
HaCTpOl‘/‘IKI/I HE U3MEHAIOTCA.

3aBoACKan HaCTPOIKa— BOCCTaHaB/NMBAET 3aBOACKME HACTPOWMKKM ocupanorpada
MO YMOMYaHMIO.

Takoe BOoCCTaHOBNEHME C/ieflyeT NOLATBEPANTL, MOCKO/IbKY B STOM C/ly4yae
Nnosib30BaTe/IbCkune HaCTpOlZKl/I He COXPaHAKTCA.

BbinonHeHWe 6e30nacHOM OYUCTKMU
1 HaxkmuTe KHoMKy [Save/Recall] CoxpaHeHue/Bbi30B.

2 B MeHI0 COXpaHeHUs/BbI30Ba HaxmumTe KHOMKy Mo ymonyaHunio/yaanutb.

3 B meHto "Mo ymonyaHuio" HaxkmuTe KHOMKy besonacHaa o4yncTka.
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3Ta NporpaMmmHas KHOMKa No3BOAAET BbINOJHUTL 6@30MaCHY0 OYMCTKY BCEN
SHEepProHe3aBMCMMONM NamATK, COrNAcHO TPeboBaHUAM [Masbl 8 PyKOBOACTBA MO
NPUMEHEHMIO HALMOHAIbHOW NPOorpammbl obecneyeHns CEKPeTHOCTH Ha
NPOoMbILWAEHHbIX Npeanpuatuax (NISPOM).

Heobxoamnmo noareepamnTb 6e30nacHyto o4MCTKy. o 3aBeplieHnn 6e3onacHom
OYUCTKM ocuminorpad byaet nepesarpyskeH.
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21 [Me4vaTb (3KpaHOB)

MeuyaTb 3KpaHa ocumnnorpada / 375

HacTpoiika nogKntoueHuna ceteBoro npuHtepa / 377
YcTaHOBKa 3HaueHui napameTtpos neyatn / 378
YcTaHOBKa 3HayeHun napametpa "Manutpa" / 379

Mpw ncnonb3osaHn coeauHermna LAN MOXHO pacrneyaTaTb BCE 3/1IeMEHTbI 3KpaHa,
BK/IKOYas CTPOKY COCTOSIHUA M MPOrpamMMmHble KHOTKM, C NoMoLLbio USB-npuHTepa nan
CeTeBoOro nNpuHTEpa.

Mpu HaxkaTMK KHOMKK [Print] MeuyaTb oToHpakaeTca MeHo HaCTPOMKKM neyaTw. Moka
NPUHTEP HE NOAKMIOYEH, MPOrPaMMHbIE KHOMKM NapaMeTpoB NevyaTi U KHOMKa
Haxxmute gna nevatu 3aTeHeHbl (HEAOCTYMHbI).

MeuyaTb aKpaHa ocuunnorpada

1 T[logkntoumnTe npuHTEP. MOXKHO BbINO/MHUTL Ceaytollee.
MNoakntounte USB-npuHTEp K ogHOMY 13 nopToB USB nnueBoin naHenn nam K
NPsAMOYrosbHOMY ocHoBHoMy nopTy USB Ha 3aaHel naHenu.
O6HOBMEHHbIV CMUCOK NPUHTEPOB, COBMECTUMbIX C ocumanorpadamu InfiniiVision,
[ocTyneH Ha Beb-cante www.keysight.com/find/InfiniiVision-printers.

HacTpoliTe noakntoveHue ceteBoro npuHtepa. Cm. "HacTpolika noakatoyeHus
ceTeBoro npuHTepa" Ha cTpaHuue 377.

2 HaxkmuTe KHonMKy [Print] Meyatb Ha nMLEBOM NaHenu.

3 B MeH!0 HAaCTPOMKM NevaTn HaskMMTe NPOrPaMMHYIO KHOMKy MevaTb Ha, 3aTem C
MOMOLLIO PYYKM BBOAA BbIBEPUTE HYKHbIN NPUHTEP.

4 HaxkmuTe nporpammHyto KHonky MapameTpbl 415 BbibOpa NapameTpos nevyaTu.

KEYSIGHT
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376

CMm. TaKxe

Kroru

a=NETRRTO

Cm. "YcTaHOBKa 3Ha4YeHMM NapameTpoB nevyaTn" Ha cTpaHuue 378.

5 HaxkmuTe nporpammHyto kHonky Maautpa a1qa sbibopa nanntpsl. Cm. "YcTaHOBKa
3HavyeHua napametpa "ManuTpa"" Ha cTpaHuue 379.

6 HaxxmuTe NporpammHyto KHoMKy HaxkmuTe ana neyatm.

YTobbl NpepBaTb NPOLECC NeYaTH, HaXKkMUTe NPOrPaMMHYIO KHOMKY OTMeHa nevaTtu.

Ocunnnorpad pacneyataeT MeH0, OTKPbITOE NMOC/AegHUM A0 HaxKaTua KHonku [Print]
Meyatb. Mo3TOMY, €CM A0 HaxKaTMA KHoMKK [Print] MewaTb Ha sKpaHe oTobparkatoTcs
pe3ynbTaThl U3MepeHuit (Hanpumep, amnanTyAbl, YacToTbl U T. A4.), OHU ByayT
pacrneyaTaHbl.

[na neyaTv sKpaHa, B HUXKHEW YacTU KOTOPOTro 0TOBparkaeTca MEHIO HaCTPOMKM
neyaTtu, HaxkmuTte KHonky [Print] Meuyatb ABa pasa, 3aTem HaXXmMuUTe NPOrPaAMMHYHO
KHOMKY Haxkmute ans nevatum.

[na neyaTy aKpaHa MOMKHO TaK»Ke HacTpouTb KHomKy [Quick Action] BbicTpoe
peiicteue. Cm. "HacTpoiika kHonku "[Quick Action] BeicTpoe aevicteme"" Ha
cTpaHuue 403.

e "[lobaBneHue nosacHeHna" Ha cTpaHuue 178
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HaCTpOIZKa MNOAKNOYEHMA CETEBOIO MNMPUHTEPA

Ecav ocumnnorpad NoAKMOUEH K TOKASbHOM CETU, MOXHO HAacTPOUTb NOAK/IOYEeHME
CeTeBOro nNpuHTepa.

Cemesoli npuHmep — 3T0 NPUHTEP, MOAKMOUYEHHbIN K KOMMbIOTEPY MM CEPBEPY NEYaTy
B CETW.
1 HaxkmuTe KHonKy [Print] MeuyaTtb Ha AMUEBOM NaHenu.

2 B MeH!0 HAaCTPOMKM NedaTn HaskMMTe NPOrPaMMHYI0 KHOMKy MevaTb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BblbepuTe CeTEBOIM NPUHTEP, KOTOPbLIN TpebyeTca HacTPOUTb
(Ownnam 1).

HaxkmumTe nporpammHyto KHonky HacTpoiika cetu.
4 B MeH0 HAaCTPOMKM CETEBOrO NPUHTEPa BbINOAHUTE caeaytollee.
a HaxmuTe nporpammHyto KHOMKy Aapec.

b B ananoroBom okHe c KnasmaTypol "Aapec” MOXKHO BBECTM TEKCT, UCMO/b3YA
cnefytolwme aNeMeHTbl yNpaBaeHus.

CeHCcopHbIit 3KpaH (Koraa roput nHamKaTop KHonku [Touch] CeHcopHoe
ynpasaeHue Ha ANLEBOIN NaHenn).

Pyuka BBOAA 0 . MoBepHUTE pyuKy, 4TOObI BbIGPATL KHOMKY B IMaNOrOBOM

OKHe, 3aTeM HaXXMMKTe py4Ky BBOAA O 015 OCYLLLECTBNEHMA BBOAA.
MoakntoveHHan knasmatypa USB.
MoAakAto4YeHHan Mbillb USB — MOMKHO LLENKHYTb 000 AOCTYMNHbIN AnA
BbI6Opa 3/1EMEHT Ha 3KpaHe.
Azpec — 3T0 agpec NpuUHTEpPa UK cepBepa NpUHTEpPa B 04HOM M3 CAeayoLLMX
dopmaTos.

IP-agpec ceTeBoro npuHTepa (Hanpumep: 192.168.1.100 nau
192.168.1.100:650). lONOAHUTENBHO NOC/E ABOETOUYMNA MOMKHO YKa3aTb
HecTaHZapTHbI HOMep nopTa.

IP-agpec cepBepa NpUHTEPA, NOC/IE KOTOPOro A06aBAeH MyTb K MPUHTEPY
(Hanpumep: 192.168.1.100/printers/uma-npuHTepa nam
192.168.1.100:650/printers/uma-npuHTepa).

MyTb K 06wemy cetesomy npuHTepy Windows (Hanpumep: \\server\share).

¢ lMocne BBOAA TEKCTA HaxKMMUTE KHOMKY Enter namn OK B AManorosBom okHe uam
CHOBA HaXXMUTE NPOrPaMMHYI0 KHOMKY Aapec.
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Ha nporpamMmHOM KHoMKe oTobpasuntca agpec.

d Ecnu Agpec aBnsetca agpecom obliero ceteBoro npuHtepa Windows,
oTObOparKatoTCA Caeaytolwme NPorpaMMHbIe KHOMKK, KOTOPble MO3BONAIOT
BbIMNO/HWUTb AOMNONHUTE/IbHbIE HACTPOMKM.

OomeH — 370 ums gomeHa cetn Windows.
UmsaA nonb3osBarena — 370 UMs 418 Bxoda B JomeH ceTn Windows.
Maponb — 370 Naponb A41a Bxoaa B gomeH cetn Windows.
YT106bl YAANNTb BBEAEHHbIV NAP0/b, HAXKMUTE KHOMKY YAANEHNA B
OMaN0roBOM OKHe BBOZA MaponA C KNaBMaTypom.
e Hamute nporpaMmHyto KHonKy MpUMeHnTb, YTobbl YCTaHOBUTb NOAK/IOYEHNE K

MPUHTEDPY.

OTO6pa3I/ITCFI COO6LLI,€HI/Ie, YKa3blBakoulee Ha 1O, yCnewHo /1M yCTaHOB/1EHO
NOAKNOYEHNE.

YCTaHOBKa 3HAYe€HWUI NapamMeTpoB nevaTu

378

B MeHt0 HAaCTPOMKM NevaTn HaxXmmUTe NPorpaMmMmHyto KHomnKy MapameTpbl, YTOObI
MN3MEHUTb 3HaYEHUs CAeayIoLMX NapaMeTpoB.

[aHHble HaCTPOMKM — NeyvaTb AaHHbIX HAaCTPOWMKKM ocumanorpada, BKAOYas
HaCTPOMKM pPa3BePTKM, OTKNOHEHMS, 3anycKa, cbopa AaHHbIX, MaTeMaTUYECKMX
bYHKLMI, OTOBparkeHus.

MHBepTUpOBaThb LiBETa KOOPAMHATHOM CETKU — M3MEHEHMWE YepHOro GoHa Ha
6enblit 115 3KOHOMMM YEPHbIX YePHUA NPK NevaTn n3obpaxeHunin ocupnnorpada.
Pexxum UHBepTMpPOBaTb LiBETA KOOPANHATHOM CETKU YCTaHOB/IEH MO YMOIYAHMIO.

MNopaya cTpaHuLbl — OTMNPaBKa KOMaHAbl MOAAYMN CTPAHWULbI HA NPUHTEpP noc/e
neyaTv M30bpaKeHna cUrHana u nepea NeyaTbio AaHHbIX HACTPOMKKU. YCTaHOBUTE
ona napametpa MNogayva cTpaHULLbl 3HAYEHME BbIKIOYEHNA, ecn TpebyeTca
HaneyaTaTb AaHHble HAaCTPOWMKM K M30BpaXKeHne cUurHana Ha OHOM M TOM e SINCTE.
STOT NapameTp aKTUBEH, TONIbKO ec/in BblOpaH napameTp [laHHble HAaCTPOMKK. Ecin
OaHHbIe HAaCTPOMKM HEBO3MOXKHO Hamne4yaTaTb Ha OZHOM CTPaHMLE C n3obpaxKeHnem
cUrHana, oHm 6yayT Hame4vaTaHbl HA HOBOW CTPaHMUUE, HE3aBMCMMO OT TOTO, Kakoe
3HaYeHKe yCTaHOBNEHO ANA napameTtpa Mogaya cTpaHuULbl.

Anb60MHaa — nevyaTb Ha CTPaHULIE, PACNONOKEHHON FOPU30OHTA/IbHO, @ He
BEPTMKA/bHO (KHUKHaAA opueHTauma).
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YCTaHOBKa 3Ha4yeHna napameTpa "Manntpa”

B MeHIO HAaCTPOWKM NeyaTh HaXkmuTe NPOorpammHyto KHormky ManuTpa, 4tobbl M3MEHUTH
3HaYeHMA cneayoLLmMx NapameTpos.

e LlBeT — neyaTtb 3KpaHa B LBETE.

e Lllkana ceporo — nevyaTtb 3KPaHa B OTTEHKAX CEPOro, a He B LBETe.
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PYyKOBOACTBO MO 3KCMyaTaLmm

22 HacTpoOWKM YTUAUT

HacTpoiiku nHTepdelica BBoga/sbisoga / 381

HacTpoiika nogxatoueHua ocunnnorpada Kk cetm LAN / 382

Oucnetuep dainos / 385

HacTpoiika napameTpos ocuunnorpada / 387

HacTpoiika yacos ocumnnorpada / 390

HacTpoiika nctouHmKka ans pasbema TRIG OUT Ha 3agHei naHenn / 391
BKAtoueHMe perncTpaLmm yaaneHHbix KomaHg / 392

HacTtpoiika napameTpos ycuneHHol 6esonacHoctn / 393

BbinonHeHue obcnyskmnsanua / 397

HacTpoiika kHonku "[Quick Action] BbicTpoe aericteune" / 403

B 37Ol rnaBe onucbiBatoTCA QYHKLMU YTUAWUT ocuuanorpada.

HacTpolku nHTepdelrica BBoaa/BbiBOAA

Loctyn K ocumnnorpady nav ynpasaeHne MM MOXHO OCYLLECTBAATbL AUCTAHUMOHHO C
NOMOLLbIO CAeaytoLmMx MHTepdecos BBOAa/BbIBOAA:

e nopT ycTpoicTea USB Ha 3aaHelt naHenu (nopT USB npamoyronbHom Gopmbl);

e pHTepdenc LAN Ha 3aaHeln naHenu.

HacTpolika nHTepdeiicos BBoAa/BbIBOAA
1 Ha anuesoi naHenn ocumnnorpada HaxkmmTe kHonky [Utility] Yruaurol.
2 B meHo "YTuauTsl" HaxmuTe KHonky Beoa/Bbisoa,

3 B meHto "BBoa-BbiBoa" HaxkmuTe KHOMKy HacTpouTb.
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CM. TaKxe

LAN — ecnu umeeTtca NoAKAOYEHNE K SIOKA/IbHOM CETU, TO C MOMOLLBIO
nporpammHbix KHonok Mapametpbl LAN 1 C6poc LAN MOXKHO HacTpouTb
nHtepderic LAN. Cm. "HacTpoiika nogkntoveHus ocumnnorpada Kk cetn LAN" Ha
CTpaHuue 382.

Mpu ycTaHOBAEHHOM MHTepdelce BBOAA/BbIBOAA MOCTOAHHO BK/HOYEHO Yaa eHHoe
yrnpasfieHme 3Tum nHTepdencom. Kpome Toro, ynpasieHme ocumanorpadom moxet
0AHOBPEMEHHO OCYLLECTBAATLCA NOCPEACTBOM HECKO/IbKMX MHTepdeincos
BBOa-BbIBOAA (Hanpumep, USB 1 LAN).

e [naBa 23, “Beb-untepdeiic,” Ha cTp. 405 (Korga ocumnnorpad NOAKNOUEH K CETU
LAN).

e "YpaneHHoe nporpammupoBaHue Yyepes bpaysep" Ha cTpaHuue 409

*  PykosoOcmeo npozpammucma ocumnnorpada.

e "YnaneHHoe nporpammupoBaHue ¢ npumeHeHnem naketa Keysight 10 Libraries" Ha
cTpaHuue 410

HacTpoika nogkntodenuna ocumnnorpada K cetu LAN

382

Mcnonb3ya nopt LAN Ha 3azHel naHenun, ocumnnorpad MOXHO NOAKAOUYUTL K CETU U
HaCTPOUTb ero nogkatoyeHne K cetu LAN. Mocne 3TOro MoxKHO HaCTPOUTb U
MCNONb30BaTb CETEBbIE NPUHTEPDI AN NONB30BaTLCA BEO-NHTEpdelicom ocumnnorpada
WUAWN YNPaBAATb UM yaaNeHHo Yepes MHTepdeiic LAN.

Ocumnnnorpad noanepnMBaet GyHKLUMN aBTOMATUYECKON UAN PYYHOR HACTPOMKM
coeanHenuns LAN (cm. pasaen "YcTaHoBKa coeauHeHus c ceTbto LAN" Ha cTpaHumue 383).
MOXHO HacTpoUTb 1 Npsimoe coeanHeHne LAN mexay ocumnnorpadom u MK (cm.
pasgen "ABToHoMHOe (Npsamoe) nogkatodeHune K MK" Ha cTpaHnue 384).

rocne HacTpoMKK ocumaiorpada B CETU C MOMOLLbIO BED-CTpaHMLbl ocumanorpada
MOYXHO MPOCMOTPETb UM U3MEHWTb Er0 CETEBbIE HACTPOMKMK, a TaKKe AOMNONHUTE/IbHbIE
napameTpsbl (Hanpumep, ceTeBoi napons). Cm. MMasa 23, “Beb-uHTepdeiic,” Ha cTp. 405.

Mocne nogkntodeHmns ocumnnorpada K cetr LAN NonesHo orpaHMumTb AOCTYN K HEMY,
334aB Napo/ib. Mo yMONYaHMIO OH He 3aluMmLLeH naponem. YTobbl 3a4aTb Naponb, CM.
pasgen "YcraHoBKa napons" Ha cTpaHuue 416.
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BcAKMIA pas Npu U3BMEHEHMM MMEHW XOCT-CUCTEMbI ocuuniorpada coeguHeHne mexay
HUM U ceTblo LAN npepbiBaetca. [1ns BOCCTaHOBAEHUSA 3TOTO COegUHEHUA cneayeT
MCMNoAb30BaTb HOBOE MMA XOCT-CUCTEMbI Mpubopa.

YCTaHOBKa coegmHeHuna ¢ ceTbto LAN

ABTOMaTU4YeCKaA 1
HacTpolika 2

3

Hactpoiika 1
BPYYHYIO

Haxmute kHonky [Utility] YruauTbl > Beoa/BbiBog,
HasmuTe nporpaMmHyto KHomnky Hactpoiku LAN.

HaxmunTe nporpammHyto KHOMNKy HacTpoiKa, noBepHUTE pyYKy BBOAA, YTOOLI
BbIOPaTb NapameTp ABTOMATUUYECKMU 1 CHOBA HaXKMMUTE 3Ty MPOrPaMMHYIO KHOMKY,
YTOObI NPUMEHWTL HAaCTPOWKY.

Ecnum ceTb nogaepxmeaet npotokon DHCP nan AutolP, To npymeHeHne napameTpa
ABTOMaTUUYECKM NO3BOAAET MCMOIb30BATb 3TU YCAYTU ANA NoNydYeHna HacTpoek LAN
ocuunnorpada.

Ecnv ceTb noaaepRmnBaeT AuHammueckmnin DNS, To MOXKHO BKIOYNUTL GYHKLMIO
OuHamuuecknii DNS 119 pernctpaumm MMEHN XoCT-CUCTEMbI ocumanorpada c
MCMNo/Ib30BaHMeM paspelleHna umeH DNS-cepsepa.

Ons paspelleHna meH B HebobLIKX ceTax 6e3 TpaamumnoHHoro DNS-cepsepa
MOXHO BKAOUYNTL yHKUMIO LUnpoKosewanue DNS, no3sonstoLLyto ocumnnorpady
MCMNO/1b30BaTb MHOToaApecHyt cuctemy DNS.

MNoakntounTte ocumnnorpad K nokansHon cetn (LAN), noacoeamHme Kabenb
NIoKanbHOM ceTu K nopTy LAN, Haxoadliemyca Ha 3aAHel naHenm npubopa.

‘-Iepea HECKOJIbKO CeKyH/, ocu,wmorpacb dBTOMATUYECKN NOAKNIHOHYNTCA K CETHU.

Ec/M aBTOMATMYECKOrO NMOAKYEHMA ocumiorpada K CETU He NPOUCXOANT, TO
HaxkmuTte kHonky [Utility] Yruautel > Beoa/BbiBog > C6poc LAN. Ocuunnorpad
MOAKMOUNTCA K CETU Yepes HECKO/bKO CeKYH/.

MonyynTe y CETEBOTO aAMMHMCTPATOPA CETEBbIE HACTPOMKM ocumanorpada (Kak To:
MMs XoCT-cucTembl, IP-aapec, macka noacetu, IP-agpec wnto3a, IP-agpec DNS U T. 4.).
HaxkmuTe kHonky [Utility] YTuautel > Beoa/Bbisog,

HaxmuTe nporpammHyto KHornky Hactpoiku LAN.

Ha)kMnTe nporpammHyto KHoMKy HacTpoiKa, noBepHuMTe pyyky BBOAA, YTOObI
BbIOpaTb NapameTp ABTOMATUUYECKU M CHOBA HAXXMUTE 3Ty MPOrPaMMHYI0 KHOMKY,
YTOObI €10 OTKAOYNUTb.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 383



22 HacTponku yuamnt

384

Ecnn napameTp "ABTOMaTUUYECKM" He BKAKOYEH, TO HacTpoiKy LAN ocumnnorpada
cnefyeT BbINOAHUTL BPYYHYIO C MOMOLLbIO MPOrpamMmmHbIX KHOMOK U3meHuTb 1 Uma
XocTa.

HactpoiiTe nHtepdeic LAN ocumnnorpada.

a C nomollblo MPOrpaMmMHON KHOMKM M3MEHUTDb (a TakxKe ApYyrMx MPorpammHbIX
KHOMOK M AMan0oroBbiX OKOH C KNaBMaTypoi) BBeAnUTe 3HaYeHus IP-aapeca, macku
noacetu, IP-aapeca wnto3a m IP-agpeca DNS.

b HaxmuTe nporpammuyto KHOMKy MmMa XocTa 1 1Cnosb3yitTe AMaaorosoe oKHO
BBOZA C KN1aBMaTypoit, YTOObl BBECTU MMA XOCTa.

¢ HaxkmuTe nporpammHyto KHomMKy MpumeHUTb.

MNoakntounTte ocumnnorpad K nokansHon cetn (LAN), noacoeamHme kabenb
NloKanbHOM ceTu K nopTy LAN, Haxogswemycs Ha 3agHen naHenu npmbopa.

ABTOHOMHOE (Npamoe) nogkatoveHne K MK

[Hanee onvcbiBaeTcs NpoLeaypa YCTaHOBKM MPAMOro (aBTOHOMHOIO) COEAMHEHUA C
ocupunnorpapom. OHO NPUMEHAETCA A9 ynpasaeHUs OCUMNN0rPadOM C MOMOLLLIO
HOYTOYKa MM aBTOHOMHOIO KOMMbIOTEPA.

1
2

HaxmuTe kHonky [Utility] YruauTbl > Beog/BbiBog,
HaxmuTe nporpammHyto KHornky Hactpoiku LAN.

HaxkMuTe nporpammHyto KHoMKy HacTpoiKa, noBepHUTE pyyKy BBOAA, HTOObI
BbIbpaTb NapameTp ABTOMATUUECKU 1 CHOBA HAXXMMTE 3Ty MPOrPaMMHYIO KHOMKY,
4YTOObI MPUMEHUTL HACTPOKY.

Ecnun ceTb nogaepxmeaet npotokon DHCP nan AutolP, To npymeHeHne napameTpa
ABTOMaTHYECKMN NO3BOIAET UCMONb30BATb 3TW YCAYTU ANA NOAYyYeHMA HacTpoek LAN
ocuunnorpada.

MoakntounTe MK K ocumnnorpady c NOMoLLbio KpoccoBepHoro kabensa LAN, Takoro,
Kak Kabenb Keysight Ne 5061-0701 — cm. Ha Beb-caiTe no agpecy
www.keysight.com/find/parts.

BbikntoumnTe ocumnnorpad 1 BKAUYMTE ero cHosa. [1oaoKaANTe, NOKa HaCTpoMTCA
coeanHeHne LAN.

HaxmuTe kHonky [Utility] YruauTel > BBoa/BbIBOA, 11 MOA0MANTE, NMOKA He
oTobpasunTca coctosiHMe LAN "HacTpoeHo".

DTO MOXKET 3aHATb HECKO/IbKO MWHYT.

Mpnbop NOAKAOYEH, N MOKHO BOCMNONb30BaTLCA €ro BE6-MHTephencom Uamn ynpasnatb
mm no cetn LAN.
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Oucnetyep dpannos

OuncneTyep dainos obecneymBaeT HaBMraLMIO No BHYTPEHHEN dainaoBoi cucteme
ocupnnnorpada n GannosbIM cUcTEMaM NoAKAOYEHHbIX USB-HakonuTenen.

13 BHYTpeHHel $altNoBOM CUCTEMbI MOXKHO 3arpy»aTtb daiibl HacTpoek ocumanorpada
AN Ganbl Macku.

C nogkntoyeHHoro USB-HaKonUTeNa MOKHO 3arpyskatb daisbl HAaCTPOMKK, danbl
Macku, dannbl AnUeH3snKn, dannbl obHoBAEHMA MUKponporpamm (*.ksx), daliabl MeTKM u
T.4. Kpome TOro, ¢ noakntouyeHHoro USB-HakonuTena MoXKHO yaanatb Gpainsbl.

MopTt USB Ha nuuesoi naHenn n nopt USB Ha 3agHen naHenu, 0603HaYeHHbIM Kak
"HOST" (XOCT) — ato nocnefoBatenbHble USB pasbembl TMRNA A. UMEHHO K 3TUM
pasbemam MOXHO noakao4vaTe USB-Hakonutenn n npuHTepsl.

KBagpaTHbIl pasbem Ha 3aHel naHenu, 0603HauYeHHbIV Kak "DEVICE" (YCTPOMCTBO),
obecneunsaeT ynpasneHue ocumnnorpadpom no USB. JONONHUTENbHbIE CBEAEHUS CM.
B pyKosodcmee npoz2pammucma.

BHyTpeHHAn dbaltnosan cuctema ocumnnorpada, HaxoaAwWancs 8 Ampektopmm "\User
Files", coctonT 13 10 mecT xpaHeHua $aitoB HaCTPOMKM YCTPOCTBA, YeTbipex MecT
XpaHeHMa GaiNoB MacKM M YeTbipex MecT XpaHeHa GaliaoB NPON3BO/bHbLIX CUrHAI0B
reHepaTopa.

Mcnonb3oBaHue aucnetyepa epainnos

1 Haxmute kHonky "[Utility] YTuautel" > "Oucnetuep daiinos".

2 HaxXmuTe nepByto NPOrpaMmHYyto KHOMKY meHto "AucneTtyep dannos" 1 UCNonb3ymnte
ON19 NPOKPYTKM KHOTMKY BBOAA.
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USB-Hakonutenu

386

Kroru

MepBaa NporpaMmHas KHOMKa MoXeT bbiTb 0603HaYeHa cieaytoumm obpasom:

"HaaTb AnA nepexopa" - Npu HakaTuM PyYKkn BBOAA A1A Nepexoaa K HoBOM
nanke uam MecTy XpaHeHus.

"MecTto" — npu BblaeseHMM BbIBpaHHOro KaTasora.

"BbI6paHO" — npu BbiaeeHNN daiia, KOTOPbI MOMKHO 3arpy3nTb UK yAAUTb.

Koraa noasuTCA Takas MeTKa, A1 BbINOJHEHWA COOTBETCTBYIOLLENO AeNCTBUA
MOHO Ha¥KaTb NPOrpammHblie KHOMKK "3arpy3sutb ¢aiin" nnv "Yaanutb pann".

HaskaTue nporpammHoi KHonku "3arpy3uTtb ¢paitn" paBHO3HAYHO HAXKATUIO PYYKM
BBOAA.

BoccTaHoBMTL Ha ocuunnorpade dain, yaaneHHbin ¢ USB-HakonuTens,
HEBO3MOKHO.

Ons cosgaHma kaTanoros Ha USB-HaKkonuTene BOCNOb3yMTeCh KOMMbIOTEPOM.

C ocumnnorpadom coBmectmo 6obwnHCTBO USB-Hakonutenen. OgHako HeKoTopble
YCTPOMCTBA MOTYT HE NOAAEPHKMBATLCA, UTO AENAET UX YTEHME M 3aMUCh HA HUX
HeBO3MOXKHOW. USB-Hakonutenb cneayet otbopmaTnpoBaTh 418 GbanioBon cucTemsl
FAT, FAT32 nnu exFAT. He KaXablil HAKOMUTE/Ib MOMKET NMOAAEPKMBATL BCE YKa3aHHbIe
dopmarTsl.
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Korga USB-HakonuTenb NOAKAKOYEH K NepegHemy uam 3agaHemy nopty USB
ocumanorpada, Npu YTEHMKU €ro Ha ANCNAEE MOXKET HEHaA0ArO 0TOOPaA3UTLEA
HebOo/bLION 3HAYOK B BU/E YETbIPEXLBETHOTO KPYHKKA.

Mepen oTkAoYeHem USB-HakonuTens "nssnekats" ero He Tpebyetcs. MNpocTo
ybeanTecs, 4To BCe 3anylleHHble onepaumm ¢ Gainnamm BbIMOMHEHbI, U OTKAOYNUTE
ycTpoicTeo oT nopta USB ocumnnorpada.

He cnenyeT noaxatoyatb ycTponcTea USB, onpeaensemble Kak obopyaoBaHune TMna, Tak
KaK 3TW YCTPOMCTBa HECOBMECTMMbI € ocuuanorpadamm InfiniiVision cepun X.

Ecav kK ocumnnorpady nogxnodeHo asa USB-HakonuTtens, To nepsoe 0603Havaercs, Kak
"\usb", a BTopoe — Kak "\usb2".

Cm. Takke ¢ [naBa 20, “CoxpaHeHune/an. noyta/Bbi30B (HACTPOMKM, IKpaHbI, AaHHbIe),” Ha cTp. 359

HacTpoinka napameTpoBs ocumanorpada

B meHto "Monb3oBaTensckne Hactpolikn" (HaxmuTe [Utility] YTuautel > Mapametpbl >
HacTpoiKK) MOXKHO HaCTPOUTb 3HAYEHUs NapameTpPoB ocumanorpada.

e "PacwmpeHue No LEeHTPY UM MO HUKHEMY YPOBHI" Ha cTpaHuue 387
e "OTKNoYeHne/BKAOYEHME NPO3PaYHbIX GOHOB" Ha CTpaHMLe 388

e "3arpyska 6ubanMoTeKn MeToK No ymoiyaHui" Ha cTpaHuue 388

e "HacTpoiKa aKpaHHOM 3acTaBkuK" Ha cTpaHuue 388

¢ "YcTaHOBKa NapameTpoB HACTPOMKM aBTomacluTaba" Ha cTpaHmue 389

PacumpeHme Nno UeHTPY AN NO HUXKHEMY YPOBHIO

MpKn U3MEHEHUM HAaCTPOEK BONLT/AENEHNA KaHaNna MOXKHO HaCTPOWTb pacliMpeHne
3KpaHa ¢ n30bparkeHnem GopMbl CUTHANA MO HUKHEMY YPOBHIO MK MO LEHTPY.
YCTaHOBKa KOHTPO/IbHOM TOYKM PaclUMPEHUA CUrHaNa

1 HaxmuTte kKHoMKy [Utility] YTuautbl > Mapametpbl > HacTpoiiku > PacKpbiTb U
BblbepuTe OAMH M3 CAefyoWmMX NapaMeTPOB.

3aszemneHue— otobparkeHne popmbl curHana byaeT paclMpPeHO OT NONOKEHUA
HWMKHETO YPOBHSA KaHasa. 3TO HacTPOMKa MO YMONYAHUIO.

HUKHNI YPOBEHb CUTHaNa ONPeAENAeTCA Mo NONOKEHMIO 3HauKa (£%) B KpailHeit
NIeBOI YaCTM 3KpaHa.
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MpK HaCTPOMKe YyBCTBMUTENBHOCTM MO BEPTUKANM (BOALTbI/ANEHMNA) HUKH WA
ypoBeHb He ByaeT cmelaTbes.

Ecnn HUXKHUI ypOBEHb BbIXOAMT 3a Npeaesbl 3kpaHa, dopma curHana byaet
paclwypeHa no BEPXHEMY UK HUKHEMY Kpato 3KpaHa, B 3aBUCMMOCTM OT TOTO, B
KaKoW Y4aCTW HUMKHWIA YPOBEHb BbIXOAMT 33 €r0 Npeaens.

LleHTp— oTobpaskeHme Gopmbl C1rHana ByaeT pacluMpeHo No LUeHTPY 3KpaHa.

OTKAtoYeHMe/BKAOYEHME NPO3PaYHbIX GOHOB

VimeeTca napamMeTp, B 3aBMCMMOCTH OT 3HaYeHMA KOTOPOro NP 0TOBpasKeHUN
M3MEPEHMIA, CTaTUCTUKM, MHDOPMaLIMM OO OMOPHOM CUTHaNE M APYrOi TEKCTOBOM
nHbopMaLmMmM ByaeT MCNoNb30BaTLCA NPO3PaYHbINA MK CNAOLIHON GOH.

1 HaxmuTte kHoMKy [Utility] YTuautbl > Mapametpbl > HacTpoitku.

2 HaxkmuTe KHOMKy Mpo3pauHblii 415 NepekNtodeHna Mexay NPo3pavHbIM U
CNNOLWHbIM GOHOM OTODpPaXKEHUS TEKCTa.

3arpyska bMBAMOTEKM METOK MO YMONYaHMIO

Cm. "BoccTaHOB/IEHME 3aBOACKMX HAacTpoek bBubanoTekn metok" Ha cTpaHuue 185.

HacTpoiKka aKpaHHOM 3aCTaBKM

MOKHO HAaCTPOUTL BKIOYEHME SKPAHHOM 3aCTaBKK ocumanorpada no ncTeveHmm
onpeaeneHHoOro Nnepruoaa BpeMeHu, Ha NPOTAXKEHUN KOTOPOTO ocuunnorpad Haxoamnca
B COCTOAHMM He3aeincTeums.
1 Haxkmute kHonky [Utility] YTuautel > Mapametpsbl > Hactpoiiku >

JKpaHHaA 3acTaBKa 419 0TODOparKeHnA MmeHto "DKpaHHasA 3acTaBka'.

Mpeae.npocm

2 HamMuTe NporpammHyto KHOMKY IKPaHHaA 3acTaBKa, YTobbl BbIOpaTb TUN SKPAHHOWM
3aCTaBKM.

[N 3KpaHHOW 3aCTaBKM MOYKHO YCTaHOBMUTL 3HaueHne BbIKA. 415 oTobpareHus
Mob0oro M306paskeHns B CIUCKE UM CTPOKM NOMb30BATENLCKOTO TEKCTA.

Mpwn Bbl60pe 3Ha4eHKnA Monb3oBaTtenb BbINOAHUTE Cleaytolmne OencTens.
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Mpepe.npocm

a HaxkmuTe nporpammHyto KHOMKy TeKcT.

b B ananorosom okHe "TeKcT" ¢ ByKBEHHO-LMGMPOBOM KNAaBMATYPOM TEKCT MOXKHO
BBECTM C MOMOLLbIO CeAYOWMX 31EMEHTOB.

CeHCopHbI 3KpaH (Koraa Ha MUEeBon NaHean ropuT KHomka [Touch]
CeHcopHOe ynpasneHue).

Pyuka BBOAA O MoBepHMUTE Py4YKy, YTOObI BbIOPATH B AMAI0FOBOM OKHE

KHOMKY, 3aTeM HaXXMUTe pyyKy BBOAA 0 4YTOObl BBECTU STY KHOMKY.
MNoakntoyeHHan KnasmaTypa USB.

MoakAtoYeHHan Mbllb USB: MOXKHO BbIOpaTh Ha 3KpaHe BCE, YTO MOXKHO
BbI6PaTh C NOMOLLLbIO KacaHums.

¢ [lo 3aBeplieHMN BBOAA TeKCTa BbibepuTe KHOMKy Enter AManorosoro okHa uam
KHOMKY OK, Unu HaXkmMuTe NporpammHyro KHOMKy TeKCT elle pas.
B nporpaMmHO# KHOMKe 0TOBPa3nTCA TEKCT IKPAHHOM 3acTaBKK, 3a/iaHHbIN

nosib3oBaTenem.

3 HaXXmuTe NporpammHyto KHOMKy OXUAaHUe, 3aTeM C MOMOLLBIO PYYKM BBOAA
BbIbEpUTE KONMYECTBO MUHYT, MO UCTEYEHUN KOTOPbIX BYAET BKAOYEHA BbIOpaHHan
3KpaHHas 3aCTaBKa.

Mpyn NOBOPOTE pyyKM BBOAA KOAMYECTBO MUHYT ByaeT oTobparkaTbea Ha
NPOrpaMMHON KHomMKke OXugaHue. Bpems no ymonyaHuto — 180 muHyT (3 yaca).

4 Haxmute nporpammHyto KHonky MpeaBapuUTenbHblA NPOCMOTP, YTOObI
NPOCMOTPETb 3KPAHHYH 3aCTaBKY, BbIOPaHHYO C MOMOLLLbIO MPOTrPAMMHOMN KHOMKM
3acraBka.

5 YT10Obl BEPHYTb 0ObIYHOE COAEPHKMMOE IKPaHa NoCae BKAOUYEHNA SKPAHHOM
3aCTaBKM, HaXKMUTE N0BYI0 KHOMKY MM NOBEPHUTE Nt0BYI0 PYUKY.

YCTaHOBKa NapamMeTpoB HACTPOMKM aBTOMacLTaba

1 HaxmuTe [Utility] YTuautbl > NapameTpbl > HacTpoiiku > ABTomacwuTab.
2 B meHto "HacTpolika aBTomacwtaba" MoKHO BbIMONHUTL Ceaytolme AeNCTBUA.

Ha)KMWTe NporpammHyto KHOMKy BblcTpaa oTnagKa, YTobbl BKAOYMTL/OTKAOUYNTD
3TOT TMN aBTOMacliTaba.
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Ecnv BKAOYEeHa GyHKUMA BbICTPOI OTNaaKu, baaroaaps aBToMmacluTabupoBaHmio
MOKHO BbINOJHMTL BbICTPOE BM3YyabHOE CpaBHeHWe, YTOObl onpeaenTb TUN
M3MEPAEMOro CUrHaa: HanpsKeHMe NOCTOAHHOrO TOKa, 3a3eMIeHMeE UK
aKTMBHBbIN CUrHA NePeMEeHHOro ToKa.

[na NpocToTbl NPOCMOTPA OCUMANMPYIOLLMX CUTHAN0B obecrneynBaeTca CBA3b
KaHasoB.

Ha)kmunTe nporpamMmHyto KHonKy KaHanbl, 3aTem € NOMOLLBIO PYyYKM BBOAA
YKaXXUTe KaHa/ibl ANA aBTOMaCLLITa6MpOBaHVIF|I

Bce KaHanbl — Npwu cieytollem HaxaTumn kHonku [Auto Scale] ABTomaciuTab,
0TObpasATCA BCe KaHaslbl, OTBeYatoLLMe TPEOOBAHUAM GYHKLUMM
"ABTOMmacwTab".

TonbKo oTobparkaemble KaHanbl — NPU CeAyIOLEM HaX)aTun KHoNKkK [Auto
Scale] ABTomacwTtab 6yaeT NnpoBepeHa akTMBHOCTb CUITHAI0B TO/IbKO
BKJ/IIOYEHHbIX KaHa108. IT0 yA06HO, eciv HeobXOAMMO NPOCMOTPETL TObKO
onpefeneHHble akTUBHbIE KaHaslbl MOC/Ae HaxaTusa KHoMnKKu [Auto Scale]
ABTOMacLuTab.

HaxmunTe nporpammHyto KHOMKy PexXum c6opa 1 c MomoLLbio PyYKM BBOAA
BblbepuTe, TPEOYETCA N COXPaHATb PeXxmnm cbopa AaHHbIX BO BpEMS
aBTOMACLITabMpoBaHMA:

HopmanbHbIn — ocuuanorpad nepekatoyaeTca B pexmm cbopa AaHHbIX
"HopmarnbHbIi" Npu Kaxaom HaxaTumn kHornku [Auto Scale] ABTomacwuTab.

ITOT pPerMM 3aaH Mo YMONYaHMIO.

CoxpaHuTb — ocumnnorpad Npoao/KUT paboTaTb B BbIOBpaHHOM pexmme
cbopa, ecm HaxkaTa KHonKa [Auto Scale] ABTomacwTa6.

HacTpoWka Yacos ocumnnorpada

B meHto "Yacbl" MOXKHO YCTaHOBWTb TEKYLLYIO AATY M BPEMA CYTOK B 24-4acOBOM
dopmaTe. HAMKaUMA BpemMeHU M aaTbl byaeT 0TobpaskaTbCa Ha pacnedyaTkax 1 B
MHbOPMaLIMM KaTanoros Ha 3anomMuHatoem yctporictee USB.

[Ns HaCTPOWMKM UM NPOCMOTPA AaTbl U BDEMEHM BbINONHUTE Caedytoline AerCTBUS.

1 Haxkmute kHonky [Utility] YTuautel > Mapametpbl > Yacobl.
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2 Haxmute nporpammHuyto kHonky fog, Mecau, AleHb, Yac nav MuHyTa 1 noBepHuTe
PYYKY BBOZAA, YTODObI BBECTU HYXHYIO Lndpy.

Yacbl oTobpaxatoTca B 24-yacoBom dopmate. Bpemern 1:00 nononyaHn cOoTBETCTBYET
unodpa 13.

[na 4acoB peasbHOro BpEMeHU MOXKHO BblBpaTh TO/IbKO AENCTBUTE/IbHbIE 3HAYEHMA
Aatbl. Ecan BblIBpaH AeHb, @ Mecsl, UAKN rof, USMEHAOTCA TaK, YTO ero 3Ha4YeHne
CTAHOBMUTCSA HEAOMYCTUMbIM, TO OHO KOPPEKTUPYETCA aBTOMATUUYECKM.

HacTponka nctouyHnka gna pasvema TRIG OUT Ha 3aaHen naHenm

YT106bI BbIBPATb MCTOYHMK ANs pazbema TRIG OUT Ha 3aaHel naHenu ocumnnorpada,
BbINO/IHWUTE CeAyloLLMe AeUCTBUA.

1 HaxmuTe [Utility] YTunutbl > NapameTpbl > 3agHAA NaHeNb.

2 B meHto "3aaHAs naHenb" HaxmumTe Bbixog 3an., a 3aTem C NOMOLLbIO PYYKM BBOAA
BbIGEpUTE HYXHbIR MYyHKT:

3anycKu— nNpwu Kaxkaom 3anycke ocumunnorpada B curHane TRIG OUT coszpaetcs
nepeaHnin GpPoHT. 3To NpouncxoamT Yepes 30 HC Noc/e TOYKM 3amnycKa
ocupunnorpada. YpoBeHb BbiBoAa coctasnaeT 0-5 B B pasomKkHyToM Lenu 1 0-2,5 B
npu 50 Om. Cm. Masa 11, “3anycku,” Ha cTp. 187.

Macka— pesynsTaT TecTupoBaHua ("npoiiaeH/He nporaeH") nposepnaeTcs
nepuoanyecku. Ecnm TecTpoBaHme nepuoaa He NPoMAeHo, TO BbIXOAHOM CUTHa
3aMnycka MMeeT BbICOKUI MmnyAbe (+5 B). Eciv npoiaeHo, BbIXOAHOM CUTHaN
3anycka octaeTtcs Ha HM3Kom yposHe (0 B). Cm. [naBa 16, “TecT no macke,” Ha cTp.
311.

CHMHXpPOMMNYNbC reHepaTopa CUrHanoB— Bce GyHKLMKM BbIBOAA reHepaTopa
CUrHaN0B (KpOMe NMOCTOAHHOTO TOKA, LyMa M KapAMOTOHUYECKMX CUTHAI0B)
CBA3aHbl C OAHMM M3 CUTHAMI0B CUHXPOHM3aLMN:

MoNOXKUTENbHbIM MMMYbC TTL, KOTOPbIN BO3HMKAET, KOrAa YPOBEHb CUTHANa
NMOAHUMETCA Bblle HyAA (MAN 3HAYEHWUA CMELLLEHMA MOCTOAHHOIO TOKA).

Cm. Tnhaga 19, “TeHepaTop curHanos,” Ha cTp. 337.
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MCcTOYHUK 3anycka— HeobpaboTaHHbIN CUTHA 3amycKka 13 Lenu 3amnycka
ocuunnorpada, KoTopbli BbIBOAUTCA Ha Trig Out. OH co3aaeT nepeaHuii GpoHT
Tam, rie UCTOYHWMK BXOAHOTO CMIHaNa NPOBOLIMPYET 3aMNyCK, laKe eCM 3TO MOKEeT
NPOUCXOAMTL HECKO/IbKO Pa3 B TeYeHWe oaHoro cbopa AaHHbIX. MCTOUYHMKOM
3aMycKa MOXeT C/IY»KWTb aHa/I0rOBbIN BXOAHOM KaHaN Ha nepeHer NnaHenn nnm
BHELUHWI BXOAHOM CUIHAM 3anycKa. YpoBeHb BblBoAa cocTasnneTt 0-5 B B
pa3omKkHyTOM Lenu 1 0-2,5 B npn 50 Om. 3TOT napameTp AOCTyNeH TONbKO B
HEKOTOPbIX PeXKMMaXx 3amnycka.

Kpome Toro, pasbem TRIG OUT npoBOAMT CUrHAA MNO/b30BaTE/IbCKOM KaiMbpoBKn. Cm.
"Monb3oBaTenbckana KanmbposKka" Ha cTpaHuue 398.

BKkAtoueHme perncTpaumm yaaneHHbIXx KOMaHa,

392

Ecam perncTpauma yaaneHHbIX KOMaHA BKAOYEHA, yAaNeHHble KOMaHAbI,
oTnpasasaemble Ha NpMBOP (M pe3yabTaThl, BO3BPaLLAEMble MPUOOPOM), MOTYT
PerncTpUpPOBaTLCA Ha 3KpaHe u1/uan B TeKCToBOM daitne Ha HakonuTene USB.

BKAtoveHme pernctTpaummn yaaneHHbiXx KOmaHa,

1 Haxmute "[Utility] Yruautbl" > "MNapametpbl” > "YaaneHHbii )KypHan", utobbl
OTKPbITb MeHt0 "YaaneHHbIn xypHan'.

2 HaxkmuTe "BKAOUYUTB" 417 BKAOYEHUA UM OTKAOYEHMA GYHKUMN perncTpaumm
yA2NEHHbIX KOMaHA.

Ecam dyHKUMA perncTpaumm BKAOYEHA, 4ONONHUTENbHAN MHPOPMaUMa 0b oThaske
MOMKET BbITb BKAOYEHA B OTBETHYIO CTPOKY OWMHBKM. Mpn 0BHAPYKEHUN OWNOKHK
CMHTaKCMYeCKMM aHanM3aTopom KomaHa SCPI (Hanpumep, owmnbKa 3aronoBKa Uam
MHaA CMHTAKCMYecKasn oWwmnbKa) reHepupyeTcs 40NOAHUTENbHaA MHGOPMaLIMA 06
OTNAAKe W BKNOYAETCA B CTPOKY OWMOKK. ECnu e olmnbKa BbiABNEHA CUCTEMOM
ocumnnorpada (HanprMmep, OTNPaBKa 3Ha4YeHMs, BbIXOAALLErO 33 Npeaensl
YCTaHOBNEHHOrO AMana3oHa), To Takas A0NOAHWTENbHAn MHGopmauma ob oTnaake
BK/IlOYEHA He byaeT.

3 Haxkmute "Mecto HasHaueHuna", YyTobbI BbIOPATh, PErMCTPMPOBATL YAa/IEHHbIE
KOMaHZbl B TEKCTOBOM daline (Ha noaratodeHHom USB-HakonuTene) imbo Ha akpaHe
unu oba BapuaHTa 0O4HOBPEMEHHO.
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4 Haxxmute "Pexum 3anucn”, ytobbl ykasaTb OyayT M PErMCTPUPYEMbIE KOMaHIbI
3aHOCKUTBCA B HOBbIM CMUCOK MK A06aBAATLCA K CYLLECTBYIOLLEMY CMUCKY
3apPerncTPMPOBaHHbIX KOMaHA,

BbibpaHHOE 3HaYeHMe NPUMEHAETCA, KOTAa BKIOYAETCA PErncTpauma yaaneHHbIX
KOoMaHa,

DTOT NapameTp NPUMEHSAETCA KaK K PerncTpaLmMmn Ha sKpaHe, Tak U K perncTpaumm B
danne.

5 Haxxkmute "Uma ¢aiina", utobbl OTKpbITb MeHt0 "MMa daiina yaaneHHoro KypHana",
B KOTOPOM MOXHO YKa3aTb MMsa daina (Ha USB-Hakonutene) ons permcrpaumm
yOANEHHbIX KOMaH.

6 Haxkmute "OTO6paXKaTb HA", YTOObI BKAOUYMTL UK OTKIOUYUTL OTOBparkeHne Ha
3KpaHe PEerncTPUPyEMbIX yAaNEHHbIX KOMAHA U BO3BPALLAEMbIX MMM 3HAYEHWI (eCu
NPUMEHUMO).

7 Haxkmute "Mpo3payHbiit”, 4TOObLI OTKAOUYNUTL UAK BKIKOYUTL NPO3PaYHbIi GOH Ana
oTobparkeHnsa perncTpaumm yaaneHHbiX KOMaHa,

BktounTe GyHKLMIO, 4TOBbI cAenaTs GOH NPo3padHbiM. ITO NO3BOAUT
NpPOCMaTPMBaThb NOCAEAYIOLME CUTHANDI.

OTKAtOYMTE GYHKUMIO N8 NOAYYEHWS CNIOLWHOMO GpoHa, Ha KoTopom byaeT nerde
YynTaTb PETUCTPUPYEMbIE YAANEHHbBIE KOMAHAPbI.

HacTpoiKka napameTpoB ycuaeHHoM 6e3onacHoCTH

C nnueH3unen YeuneHHana 6e30nacHOCTb MOXKHO OTKIOYUTL GYHKLMK ANA
OOMONHUTENbHOM 3alWMTbl ocuManorpada.

[na BHECEHWNA N3MEHEHWNI ycuneHHoM Bbe3onacHoCT TpebyeTca Naponb.

YT0b6bI BHECTM M3MEHEHUA YCUAEHHOM Be30MacHOCTU, BbINONHUTE caeaytoLne
NencTemsa:

1 HaxkmuTe [Utility] YTuautbl > Mapametpbl > YcuneHHaa 6e30nacHOCTb.
2 B meHto "YcuneHHana 6esonacHocTh" BbibepuTe Pa3bnokuposaTb NaHesb.
3 Ecav naponb yCTaHaB/AMBAETCA BMEpBbIE:

a B meHto "Maponb" Bbibepute HoBbIA NAponb.

b B meHto "Hosbilh naposnb" BoibepnTe HoBbI naponb.
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Hoetli napone

B AManoroBom oKkHe KnasmaTypbl BBEAUTE HOBbIM Napo/ib.

Mocne Toro Kak Naposb BBEAEH, HaxkmuTe KHomKy OK nnbo Enter 8 guanorosom
OKHe nu BbibepuTe HoBbIA NAPOND ellEe Pa3.

¢ BbibepuTe MOBTOPUTL NAPOADb. B A1MaN0roBOM OKHE KNaBMaTypbl MOBTOPHO
BBEANTE HOBbIN MapPOsb.

d BbibepunTe YcTaHOBUTDL NAPOND.

e B amanorosom okHe NOATBEPHAEHMA O3HAKOMBTECH C NPeaynpeXKaeHNAMN.
3atem HaxxkmuTe KHonky OK.

Ecan naponb cyliecTsyer:

a B meHto "Maponb" Bbibepute BBecTn naponb.

B AManoroBom okHe KnasmaTypbl BBeAUTE C\/LLI,eCTByFOLLI,VIVI naponb.

Mocne Toro Kak Naponb BBeAeH, HaxkmuTe KHonky OK anbo Enter B Ananorosom
OKHe 1K BbibepuTe BBeCTM Naponb elle pas.

Mocne ycTaHOBKM MM BBOAA Naposs NoAb30BaTe/lb aBTOMATUYECKM BO3BPaLLAETcA B
pa3b10KMpoBaHHOEe MeHto "YcuneHHas 6e30nacHOCTL", B KOTOPOM MOYKHO M3MEHUTb
cneaytolMe napameTpbi:

Mopt LAN

Lock Panel
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3HeprouesaBMc JTa nporpamMmmHan KHOMKa BK/IlOYaeT UK BbIKNKOYaeT
nmaa NamaATb 3HEepProHesaBUCUMYO NaMATb. CO,D,Ep)KVIMOE 3Hepr0H63aBMCMMOI7I namAaTn
COXpaHAeTCcA, Koraa ocu,vmnorpad) BbIK/1IOYEH.

Kak npaBuio, BHYTpeHHee XxpaHuauLe ocumanorpada ans dainos
HacTpoeK, $aitioB Macok M CUrHanoB NPoun3sosibHoM Gopmsl (8 "\User
files"), a Takke $aiinoB CMUMBONBLHOTO AEKOANPOBAHMA U T. 4. ABAAETCA
3HeproHesasncumbiM. OLHAKO, KOr4a SHEProHe3aBMCHman namaTb
OTK/IKOYEHA, 3Ta BHYTPEHHEE XPaHU/MLLE CTAHOBUTCA SHEPrO3aBUCUMbIM,
1 NPU BbIKAOYEHUN ocuuanorpada cogepKMmoe He COXpaHsaeTcs.

Kpome TOro, ecnm aHeproHesasMcMmas NamMATb BbIK/AHOYEHA:

® [1pu BKAOYEHUHU ocu,Mﬂnorpad)a BOCCTAaHaB/MBAKOTCA 3aBOACKUNE
HaCTpOllel/I NO YMOJTHaHUIO.

e JlnueHsnmn 1 KanmbpoBoUHble KO3ddULMEHTbI, HeAOCTYNHbIE ANs
Nnosb30BaTeNs, COXPAHAOTCA.

e O6HOBNEHMA MMKPOMPOrpaMmbl Yyepes MHTepHET OTK/IOYEHDI, AaXKe
ec/v BKIoYeHbl napameTpbl ocumnnorpada Mopt LAN u O6HoBReHUs
MUKPONPOrpaMmbl.

Mopt LAN STa nporpaMmHas KHOMKa BKAOYaeT uau Bbikatoyaet Mopt LAN
ocumnnorpada. Mopt LAN nosBonseT neyataTb Ha CETEBbLIX NPUHTEPAX,
noslyyaTb AOCTYN K BCTPOEHHOMY Beb-uHTepdeiicy ocunnnorpada u
noaasaTtb yaaneHHble KOMaHabl.

Korga nopt LAN oTkntoueH, ocunnnorpad He MOXKeT nony4vatb
3X0-3anpocbl M NPAKTUYECKM HeBUaUM Yepes Ethernet gna nioboro
YCTPOWCTBA, AaxKe ecnu Kabenb Ethernet nogkntoueH K nopty LAN
ocumnnorpada.

MNopt ITa NnporpaMmHas KHOMKa BKAOYAET UK BbiKAtouaeT MopT ycTpoiicTea
yctpoiictBa USB | USB ocunnnorpada. Nopt yctpoictea USB npeacrasnset coboi nopt USB
KBaZpaTHOM GopMbl A1 NOAKAOUEHMA ocumanorpada K rnmasHomy
KOMMbIOTEPY A/1A yAANEHHOMN CBA3M.

XocT-nopTbl STa NnporpaMmHas KHOMKa BKAOYAET UM BblKoYaeT XocT-noptbl USB
uUsB ocumnnorpada. Xoct-noptbl USB npeactasasaoT coboit nopTbl USB
NPAMOYrosibHOM GOpMbI, UCNONb3yeMble AR MOAKAOYEHUA
USB-HakonuTens, NpuMHTEpa, MbILWW UK KAABUATYpPbI K ocuuanorpady.
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396

O6HoBneHue 3Ta nporpammHasn KHOMKa BKAIOYAET UK BbIKNIOYAET GYHKLMIO
MUKponporpam | 06HOBAEHWSA MUKPOMNPOrpammsl.
Mbl

Ecnv 06HOBNEHWNA MUKPOMPOrPaMMbl BbIK/THOUEHbI:

e [Iporpammbl yCTaHOBKKW MUKponporpamm (daibl .ksx) He moryT 6bITb
3arpy»keHbl B ocumnnorpad Mam 3anyweHbl B HemM. ITO OTHOCUTCA K
06HOBNIEHNAM MUKPONPOrpammbl ¢ BHelwHMX USB-HakonuTtenew, a
TaKXe K 06HOBNIEHNAM MUKPOMPOrpammbl Yepes MHTepHeT.

® JIMUEeH3MM TaKKe MOXKHO YCTaHOBUT.

® 3arpyaemble dpainbl (Gainbl HaCTPOWKK, Ganbl MacoK U T. 4.) MoryT
6bITb MO-NPEXKHEMY LOCTYMHbI C BHELLHETO HOCUTENA, CN
COOTBETCTBYIOLLME MNOPTbI CBA3M BKAOUEHDI.

O6paTtnTe BHUMAHME, YTO OOHOBIEHNA MUKPONPOrpaMmbl Yepes
NHTepHeT OTK/II0HatOTCA, €CAN BbIK/IKOYEHA SHEPrOHE3aBUCMMAnA NAMATD,
[aXKe ec/iv 3TOT napameTp v napametp Mopt LAN BKIOYEHbI.

OTKNtOYEHHbIE HaCTpOIZKM 3allMULEHDbI, @ BKKOYEHHbIE — He 3allULLEHDbI.

MpWn N3MEHEHUM HACTPOEK SHEPTrOHE3aBUCUMOWM NamaTn 1 napameTpos MopT LAN, MopTt
yctpoiictea USB 1an XocT-nopTbl USB Heob6xoaMMo nepesarpy3mTs ocumanorpad,
4TOBbI U3MEHEHWA BCTYNWUAN B CUAY.

HaxmunTe KHoMKy 3a610KMpOBaTb NaHenb, YTOObI 3a6/10KMPOBATL NaHe b NapameTpos
ycuneHHol b6esonacHocTy.

YT106bI MK3MEHUTb NMAPOJIb YCUAEHHOM He30MacHOCTH, BbIMOAHUTE CAeaytolime AeNCTBUSA:
1 HaxmuTe [Utility] YruauTtel > NapameTtpbl > YcuneHHaa 6e30nacHOCTD.
B meHto "YcuneHHas 6esonacHocTb" BbibepnTe Pa3610KMpOBaTL NaHeNb.

2
3 B meHto "Maponb" BbibepuTe HoBbIM Nnaponb.
q

B meHto "HoBbli napons" BbibepuTe TeKywmii naponb.

B 4Mas0r0BOM OKHE KaBuaTypbl BBeAWTE CYLLECTBYIOLWMI Naposib.

Mocne Toro Kak Naponb BBeAEH, HaxmuTe kHonky OK imbo Enter B AMa0roBOM OKHe
nnu Bbibepute TeKywmii naponb elle pas.

5 BbibepuTe HoBbIM Naponb. B A1anoroBoM OKHe KnasmaTypbl BBEAMTE HOBbIM Napob.
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6 BbibepuTe MoBTOPUTb NApPOb. B A11a/10r0BOM OKHE K/aBMaTypbl NOBTOPHO BBEAUTE
HOBbI NapOob.

BbibepuTe YcTaHOBUTL NAPOND.
8 B 1anoroBom oKHe MOoATBEP:KAEHWUA 03HAKOMbTECH C NPeayrnpeXaAeHUAMN. 3aTem
HaxkmuTe kHonKy OK.
YT106bI NEPEYCTaHOBUTL (COPOCUTBL) NApPO/b YyCUAEHHOM HE30NAaCHOCTH, BbIMOAHUTE
cneayouime AencTBuUS:
1 HaxxmuTe [Utility] YTuautbl > Mapametpbl > YcuneHHaa 6e30nacHOCTb.
B meHto "YcuneHHas 6esonacHocTb" BbibepnTe Pa3610KMpOBaTb NaHeNb.

2
3 B meHto "Maponb" BbibepuTe NepeycTraHOBUTbL Napo/ib.
4

B meHto "MepeycTaHoBUTb Naponb" Bbibepute TeKywimii naponb.

B AManoroBom OKHe KnaBMaTypbl BBEAMTE CyLLECTBYIOWMIA NAapob.

Mocne Toro Kak Naposb BBeAeH, HaxkmuTe kKHonky OK nnbo Enter 8 Ananorosom okHe
nnu BblbepuTe TeKyWwmMii Nnaponb elle pas.

BbibepwnTe MepeycTaHOBUTb NApOb.

6 B OManoroBom OKHe NMOATBEPKAEHWA 03HAKOMbTECH C NPeaynpexaeHNAMU. 3aTem
Haxxmute KHonky OK.

BbinonHeHMe O6C/'Iy>KVIBaHl/Iﬂ

B meHto "O6cnyxkunsanue" (Haxkmute [Utility] YTunuTol > O6cnykmuBaHue) ooCTynHO
BbINOMHEHME CAeAYOWMX 33434 N0 0BCNYKUBAHMIO:

e "lonb3oBaTenbcKas Kanmbposka" Ha cTpaHuue 398

e "BbINosiHEHME camonpoBepKku obopyaoBaHua" Ha cTpaHuue 400
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e "BbInosHEHWE cCaMONpPOBEPKM NNLLEBON NaHenu," Ha cTpaHuue 401

e "OtobpaxkeHune cBegeHunit 06 ocumnnorpade” Ha cTpanHuue 401

e "OTobGparkeHne COCTOSAHMA NOb30BaTE/IbCKOM KanMbpoBKK" Ha cTpaHuue 401
JononHuTenbHble CBELEHWA, CBA3AHHbIE C TEXHUYECKMM 0BCAYKMBAHMEM M YXOA0M 33
ocumanorpadom, cm. B pasgene

e "VYxop 3a ocumnnorpadpom" Ha ctpaHuue 401

e "[lpoBepKa rapaHTUMHOIO CTaTyca M cTaTyca noc/erapaHTUHOro
obcnyxkmnBaHua" Ha ctpaHuue 402

e "KoHTaKTHble cBegeHua Keysight" Ha cTpaHuue 402

e "BosBpaT ycTpoiictBa" Ha cTpaHuue 402

Monb3oBaTenbCcKan KannMbpoBKa

Mo/b30BaTENbCKYIO KaNMOPOBKY CeayeT BbIMOAHATD:
e pa3B 3 roaa nam nocne 6000 Yacos sKcnayaTaumm;

* MPU OTKAOHEHUM TEMNEPATYPbI OKPYKatoLel cpeapl bonblwe Yyem Ha 10° C oT
TemnepaTtypbl KaAMbpoBKY;

* Mpu HEOBXOAMMOCTMN CBECTU K MUHUMYMY MOTPELIHOCTb M3MEPEHUIA.

HeobxoamMmocTb BbINONHEHWSA Bolee 4acTo NOMb30BATENbCKOM KaMbPOBKM
onpeaenaeTcs MHTEHCUMBHOCTbLIO 3KCMAyaTaluMmn ocumunnorpada, ycioBUamm
OKpY*KatoLLen cpeapl, a TakKe onbITOM paboTbl ¢ ApyrMmKn npmubopamu.

Mpu Nonb30BaTENBCKOW KaNMBPOBKE BbINMONHAETCA NpoLedypa BHYTPEHHEN
CaMOHACTPOMKM ANA oNTUMM3aLMK TPaKTa CUrHana ocumanorpada. 3ta npoueaypa
MCNOAb3yeT reHeprpyemble ocUMANorpadom BHYTPEHHNE CUTHAbLI ANA ONTUMM3aUMM
CXEM, BAUAIOLLMX Ha YyBCTBUTENBbHOCTb KaHa 108, CMELLLEHME M NapameTpbl 3amnycKa.

BbinosHEeHWEe N0Nb30BaTENbCKOW KaNMBPOBKM aHHYAnpyeT aeictene CepTudukata
KannbpoBskK. Eciv HeobxoaMMa NpMBA3Ka K 3TasIOHHON 6a3e HaumMoHaAbHOrO MHCTUTYTa
cTaHaapToB 1 TexHonormit (NIST), To cneayeT BbINOAHUTL NPOLLEAYPY NOBEPKM paboymx
XapaKTEPUCTMK C MOMOLLLbIO 06PA3LLIOBbIX CPEACTB U3MEPEHMI, KaK ONMUCAHO B
OOKYMeHTe PYyKo80OCMB0 No 06CAYHUBAHUIO.

BbINoAHEHWE NoAb30BaTENbCKOM Ka}'ll/I6pOBI-(l/I

1 OTtcoeamHuTE BCE BXOAbI Ha IMLEBOM M 3aHEN NaHeW, B TOM Yymcie Kabenb
UMdpPOoBbIX KaHan0B Ha MSO, 1 No3BOALTE OCLMANOrPady NPOrpeTbes nepes,
BbINOAHEHMEM 3TOM NpOLEAypb!.
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2 Haxmute KHonky CAL Ha 3aaHel naHenu, 4yTobbl OTKAUYNUTL 3aLLMTY KaIMOPOBKU.

3 [lpucoeanHunTe K Kaxxgomy pasbemy BNC aHanorosbix KaHa/I0B Ha nepeaHen naHeam
ocupunnorpada KopoTtkue (He bonee 30 cm) Kabenn oaMHaKOBOM ANMHbI. [ns
OBYXKaHaNbHOTO ocumanorpada HyKHbl 4Ba Takux kKabens, a ans
YyeTblpexkaHabHOro — YeTbipe.

Mpw BbINOAHEHWUN NOb30BATE/IbCKOM KaNMBPOBKM NpumeHanTe 50-oMHble Kabenn
RG58AU mnun aHanornyHble kabenu ¢ coeanHutensmm BNC.

[Ona kKannbpoBKM AByXKaHanbHOro ocuuanorpada npucoeamHmTe TPoMHMK BNC K
Kabenam oAMHAKOBOM A/MHbI. 3aTeM NPUCOEANHUTE K TPOMHUKY NEPEXOLHMK
«rHe340 BNC — rHe3a0 BNC», Ha3blBaeMbli TaKKe UMANHAPUYECKMM COeaNHUTENEM,
KaK MOKa3aHOo Ha Cceayolwem pUcyHKe.

Long cable
to TRIG OUT
To Channel 1

To Channel 2

Puc.51 CoeauHeHue Kabenei ANs NoNb30BaTENbCKOM KaMBPOBKM ABYXKaHaIbHOTO
ocumnnorpada

Ons KannbpoBKM YeTblipexkaHa bHOro ocuuanorpada npucoeamHmUTe TPOMHMKKN BNC
K Kabensm oMHaKOBOM A/IMHbI, KaK NMOKa3aHO Ha CleayoWemM PUCYHKE. 3aTem
npucoeanHUTe K TPOMHUKY nepexoaHuk «rHe3no BNC —rHesgo BNC»
(UMAMHAPUYECKMI COEAMHUTEND), KaK MOKa3aHO Ha CAeAyoWeM PUCYHKE.
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To Channel 1

To Channel 3

Longer cable

to TRIG OUT
To Channel 4

Puc.52 CoeaunHeHune Kabenei Ans NoNb30BaTENbCKOM KaNMBPOBKM YeTbipexKaHab-
Horo ocumniorpada

4 pucoeanHuTe Kabenb c coegnHuTenamm BNC (anmHon He 6onee 1 meTpa) oT
Bbixoga TRIG OUT Ha 3aaHel naHenn ocuuanorpada K UMIMHAPMYecKomy
coeanHuTento BNC.

5 Haxmute kHonky [Utility] YTuauTbl, 3aTem HaxkMUTE NPOrPamMHY0 KHOMKY
O6cnyxusaHue.

6 YTObbl HauYaTb CAMOKANMBPOBKY, HAXKMUTE MPOTrPAMMHYIO KHOMKY 3anycK
No/b30BaTeNbCKO KaAMGPOBKM.

BbinonHeHWe caMonpoBepKM 06opya0BaHMA

Mpw HaxkaTum KHonkK [Utility] Yruautel > O6cnykusaHue > Camonposepka
060pyA0BaHUA BbINOAHAETCA PAL BHYTPEHHUX Npoueayp 41 NPOBEPKM HaANeKalLeN
paboTbl ocumnnorpada.

Mpoueaypy camonpoBepKkm 06opya0BaHMA PEKOMEHAYETCA NPOBOANTb B CAe4YIOLMX
cnydanx:
e nocne obHapyKeHUa HenpasnabHo paboTsl;

® 115 NONYYEHUs AONOAHUTENbHOW MHGOPMaUUM M noapobHoro onncaHma cbosn
ocumnnorpada;
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e a5 obecnedyeHuns Hagnexallel paboTbl Nocae pemoHTa ocumunnorpada.

YcnelHoe BbiNo/IHeHME NpouUeaypbl He AaeT rapaHTUM NoaHoM pabotocnocobHocTH
ocunnnorpada. Npoueaypa camonposepki ob6opyaoBaHna moxeT AaTb 80 %-Hbli
YPOBEHb JOCTOBEPHOCTM HadexKallen paboTbl ocuunnorpada.

BbINnosHEHWE CAMOMNPOBEPKM NNLIEBOM NaHeNN,

Haxkas kHonKy [Utility] YTunutel > O6cnykusaHue > CamonpoBepKa ULEeBOA
naHenun, MOXKHO BbINONHWUTL NPOBEPKY PYHKLUMOHUPOBAHWA KHOMOK M PyYeK AMLEBON
naHesn, a TakKe aKkpaHa ocuuanorpada.

Cnefiyite MHCTPYKLMSAM Ha 3KpaHe.

OTtobpaxkeHue ceeaeHmin 06 ocumnnorpade
Haxmute kHonKy [Help] CnpaBka > 06 ocuunnorpade, 4tobul 0Tobpas3nTs creayoLme
cBeaeHua ob ocumnnorpade.
e Homep mozenm.
e CepuiHbIM HoMep.
¢ [onoca nponyckaHms.
*  YCTAHOBAEHHbIN MOAY/b.
e Bepcua MO.

e YCTaHOBNEHHbIE MMLEH3UK. CM. TakKe "3arpy3Kka AMLEH3UI 1 NPOCMOTP
MHbOopMaLMM 0 InLEeH3UAX" Ha cTpaHmLe 423.

OTo6pa>+<eHme COCTOAHMA NONAb30BATENbCKOM Ka/'ll/l6pOBKl/l

Mpw HaxkaTum KHonok [Utility] Yrunutbl > O6cnykmuBaHue > CocT. NoNb3. Kan.
oTob6parKaeTCcA CBOAKA Pe3y/bTaToB NpeablayLel Noab30BaTe/IbCKOM KaNMbPOBKH, a
TaKKe COCTOAHME KannbpoBKM Kannbpyembix npobHMKos. ObpaTuTe BHUMaHMeE Ha To,
YTO KaMBpPOoBaTb NACCHUBHbIE MPOBHUKM HE HYXKHO, HO MOYKHO OTKaNIMbpPOBaTb
npobHukn InfiniiMax. JononHUTeNbHble CBEAEHMA O NpoLecce KaanbpoBKM NPOOHMKOB
cMm. B pasgene "Kannbposka npobHuka" Ha cTpaHunue 100.

Yxona 3a ocumnnorpapom

1 OtkaounTe Nnpubop oT cetu.
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2 poTpuTe BHELIHWE NOBEPXHOCTM OCLMANOrpada MATKOM TPAMKOM, CMOYEHHOM
cnabbiM PacTBOPOM MOIOLLETO CPeaCcTBa.

3 Mepea noarntoyeHnem Npnbopa K UCTOYHUKY NUTaHWs ybeamTecs, 4To OH
MONIHOCTbIO BbICOX.

MpoBepKa rapaHTUIMHOro CTaTyca M cTaTyca NocAerapaHTUMHOro
obcnyKMBaHMA

YT106bI Y3HATbL rapaHTUIHbIN CTaTyC ocumnnorpada, BoINosHUTE crieayowme AeNCTBUS.
1 BseauTe B agpecHo cTpoke Beb-6paysepa www.keysight.com/find/warrantystatus

2 YKaXkuTe HOMep MOAENM U CepUMHbI HOMep cBoero ocumanorpada. Cuctema
BbIMOMHUT NOWCK rApaHTUIHOrO CTaTyca Ballero NpoayKkTa M oTobpasuT pesysbTaT.
Ecam cucTema He CMOXKET 0BHaPYKUTb rapaHTUIHbIN CTATYC BaLLEro NpoayKTa,
oTKpoMTe pasgen KOHTaKTbl U M310XKM1Te CBOO Npobaemy npeactasutento Keysight
Technologies.

KoHTakTHble cBeaeHums Keysight

KoHTaKTHble cBeaeHMsa komnaHum Keysight Technologies MoXHO HaiTK Ha Beb-caliTe no
appecy: www.keysight.com/find/contactus.

Bo3Bpart ycTpoicTBa

Mepen oTnpaskoi ocumnnorpada s Keysight Technologies obpaTtutech B 6amKaliiee

TOProBoe uau cepeBucHoe npeactasuTenbctso Keysight Technologies ona nonydeHms

OOMNONHUTENbHbIX CBeAeHUN. KOHTaKTHble cBeaeHuna KomnaHumu Keysight Technologies
MOXHO HalTK Ha Beb-caiTe no agpecy: www.keysight.com/find/contactus.

1 Mpukpenute Kk ocumnnorpady 6BUPKy co cnenytoen MHGopmaumen.
Vima v appec Bnagensbua
Homep moaenm
CepuiiHbIN HOMep

OnucaHue HeobxoaMMoit Npoueaypbl 06CYKMBAHMA UM yYKa3aHUe Ha
HeWCcrnpaBHOCTb.

2 CHumUTE NpUcnocobneHus.

OTtnpasnainTte npuHaanexxHocty B Keysight Technologies, TonbKo ecnn oHM moryT
ABNATLCA MPUYUHON HEMCMPABHOCTK.

3 VYnakyiTte ocumnnorpad.
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MOXHO MCMOIb30BaTb OPUMMHANBHYIO KOPOOKY MK CBOKD COBCTBEHHYIO, HO OHa
00MHa obecneymBaTb HaaNeXKaLllyto 3aLWMTY YCTPOMCTBA BO BPEMSA AOCTABKM.

4 HapagexHo 3anedyaTaiiTe KOPOOKy, caenarnTe nomeTky "XPYTMKOE!".

HacTtponka kHonku "[Quick Action] BeicTpoe aenctene"

C nomolubto kHonku [Quick Action] BbicTpoe geiicTBue NpocTbie NoBTOPAtOLIMECA
OENCTBMA MOMKHO BbIMOHATL HaXKaTUEM OZHOM KHOMKMK.

[na HacTpoiikn KHonku [Quick Action] BbicTpoe aeiicTBUe BLINONHUTE CeaytoLime
OencTems.

1 HaxmuTe kHoMKy [Utility] YTuautbl > bbicTpoe peiictBue > fleiicTBue, 3aTem
BbibepUTE AeiCTBME, KOTOPOE TPebyeTCs BbINOJAHUTD.

BbIkn. — Bbikto4eHMe KHonkK [Quick Action] BbicTpoe aeiictBue.

BbicTpoe u3mepeHue Bcex AaHHbIX — O0TOOpaXKeHWe BCN/bIBAOWENO OKHA CO
CHUMKOM BCEX M3MEPEHUI OTAENbHOTO cuMrHana. C MOMOLLLIO MPOrPamMMHON
KHOMKM MCTOUHUK MOXHO BbIOPaTb MCTOUYHMK CUrHANA (B MEHIO M3MEpPEHMIA 3Ta
KHOMKa BbINONHAET aHanormyHble GyHKUMKM). Cm. Masa 15, “Usmepenms,” Ha cTp.
271.

BbICTPbI C6POC CTATUCTUKKN U3MEPEHUIt — COPOC BCEM CTAaTUCTUKKN U3MEPEHUI 1
CYETYMKOB M3MepeHnin. Cm. "CTaTucTMKa No namepeHuto” Ha ctpaHuue 304.

BbICTPbIii CBPOC CTaTUCTUKU MO MaAcKe — COPOC CTAaTUCTMKM MO MACKE U CYETYMKOB.
Cm. "CTatncTMKa no macke" Ha cTpaHuue 316.

BbicTpas neyaTb — neyaTb TEKYLLErO U306PaXKEHUA Ha SKpaHe. HaxmuTe KHOMKy
Hactpoiiku, 4tTobbl HacTPOMUTL NapameTpbl NevaTu. Cm. Masa 21, “TevaTb
(skpaHoB),” Ha cTp. 375.

BbICTpOe CoOXpaHeHue — CoxpaHeHue TeKkyLero n30bparkeHms, AaHHbIX GOpPMbI
CUrHaNa UM HacTPoMKK. HaxkmmTe KHOMNKY HacTpoMKKU, 4ToObl HAaCTPOUTL
napameTpbl coxpaHeHusa. Cm. [nasa 20, “CoxpaHeHue/an. noyta/sbi3os
(HacTpoKK, 3KpaHbI, AaHHbIe),” Ha cTp. 359.

BbicTpaa oTNpaBKa 3/1. NOYTbl — OTNPABKa NO 31EKTPOHHOM NoYTe TEKYLLEN
HaCTPOWKM, n306pakeHUa aKkpaHa an darna AaHHbIX. HaskMUTe KHOMKY
HacTpoiiku, 4ToObl HACTPOWUTL NAPAMETPbI SNEKTPOHHOM NoYTbl. CM. "OTnpasKka
HACTPOEK, M306parKeHNI 3KpPaHa UM AaHHbIX NO 3N1EKTPOHHOM noyTe" Ha
CTpaHuLe 369.
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BbicTpoe BocCTaHOB/IEHME — BOCCTAaHOB/IEHWME HACTPOMKM, MACKM AWM ONMOPHOTO
curHana. Haxkmumte KHomnky HacTpoMKuM, 4Tobbl HACTPOUTL MApameTpbl
BoccTaHosneHua. Cm. Masa 20, “CoxpaHeHne/an. no4yta/sbi308 (HAaCTPOMKH,
3KpaHbl, AaHHble),” Ha cTp. 359.

BbicTpas 0CTaHOBKA U306paKeHUsa — OCTaHOBKa M300parkKeHA Ha aKkpaHe be3
npeKkpaleHuna cbopa AaHHbIX MM BO30OHOBNEHME N306paXKeHNs, €CN OHO B
HacTosLee BpeMsa OCTaHOBAEHO. JJoNOAHWUTENbHbIE CBEAEHMA CM. B pasaene
"®uKcayma n3obparkeHns Ha aKkpaHe" Ha cTpaHuue 180.

Pexxum 6bICTPOro 3anycka — rnepek/todeHne pexkMmoB 3anycka "ABTo" 1
AL

"HopmanbHbin". Cm. "Bbibop pexkmma 3anycka: "Asto" namn "HopmanbHbin"" Ha
cTpaHuue 230.

BbicTpbIit cb6poc 3KpaHa — cOpoc n30bpaxKeHua Ha akpaHe. Cm. "Ounctka
3KpaHa" Ha cTpaHuue 176.

HacTtpous kHonKy [Quick Action] BbicTpoe aelicTBue, 4OCTaTOYHO MPOCTO HaXKaTb ee,
4TOObI BbINONHUTL BbiIbpaHHOE AelcTBME.
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PyKOBOACTBO MO 3KCNAyaTaLmMm

23 Beb-uHtepoenc

HocTyn Kk Beb-uHTepoeicy / 406

YnpasneHue npubopom yepes 6paysep / 407
Coxp/Bbizos / 411
MonyyeHue nsobpaxkenus / 414

dyHKUMM naeHTudukaummn / 414

Cpepactea nsmepeHus / 415

YcTaHoBKa napona / 416

Ecnu Ha ocumnnorpade Keysight InfiniiVision 3000T cepun X ycTaHOBAEH
OONONHUTENbHBIV MoZynb LAN, To ¢ nomoLLbto Beb-6pay3epa, MOKHO NMOAYYUTb AOCTYN
K BCTpOeHHOMY Beb-cepBepy ocumnnorpada. bnarogaps seb-nHtepdeicy
ocuuanorpada MoxKHO BbIMONHATL CAeaytolme AerCTBUSA:

KEYSIGHT

TECHNOLOGIES

MNpocmoTp nHPopMaLmm 0b ocumanorpade, HanpMmep HOMepP MOAENN, CEPUMNHBbIN
HOMeEp, MMA XocTa, |P-aapeck cTpoky noakntoueHnn VISA (agpec).

YnpasneHue ocumanorpadom ¢ NOMoLbIo yaaAeHHON ANLEBOI NaHenw.

OTnpaBKa KomaHA SCPI (cTaHAapTHbIe KOMaHAbl A1 NPOrpaMmmmpyemblx NprubopoBs)
ONA YAANEHHOTO NPOrpaMMMPOBaHNA Yepes annaeT-oKHO KomaHz SCPI.

CoxpaHeHue HacTpoeK, n3obparkeHni amcnnes, AaHHbIX CUTHAI0B U Gainj0B MacKu.

BoccTaHoBNeHMe Gaitnos HacTpoeK, GaiioB AaHHbIX ONOPHbIX CUTHAA0B M daitnos
MacKu.

MonyyeHne 1 coxpaHeHUe n3006paxkeHW AUCIAEN AN UX PacneydaTka C MOMOLLbIO
bpay3epa.

AKTMBALMA GYHKUMM MAEHTUOMKALMM ANS onpeaeneHns KOHKPEeTHOro cpeacTsa
N3MepeHua NyTeM BbI30Ba Ha AMCMN/IER COOBLLEHNA UK BKAOYEHUA MHAMKATOPa Ha
NNUEBOM NaHenu.
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e [IPOCMOTP YCTAHOB/NEHHbIX KOMMOHEHTOB, MPOCMOTP BEPCUIA MUKPOMPOrpaMmMHOro
obecneyeHns 1 ycTaHoBKa $aitoB 06HOBNEHWA MUKPONPOrPamMmMHOro
obecneyeHnamn nNpo NPOCMOTP COCTOAHMA KasMBPOBKM (C MOMOLLbIO CTPaHMULbI
«YTAnTbl npubopa»).

e [IpOCMOTP M M3IMEHEHMNE CETEBbIX HACTPOEK ocu,mnnorpad)a.

B Beb-uHTepdeiice ocumnnorpada InfiniiVision cepumn X umeetca cnpaBoyHas
MHbOPMALMA NO KaxKA0W ero cTpaHuue.

Mpexae 4em Mcnonb3oBaTb Beb-MHTEpdeic ocumanorpada, ero cieayeT NoAKMOUNTL K
CeTM M HaCTPOWTb NOAKIOUEHMNE K SIOKAIbHOW CEeTU.

[ocTyn K Beb-nHTepdency

YT106bI NONYYUTL AOCTYN K BeD-MHTepdeincy ocumnnorpada, BbINOAHUTE CAeaytoLime
nencTeus.

1 Toaxnounte ocumnnorpad K NoKanbHOM cetu (cm. "YcTaHOBKa COeAMHEHUS C CeTbIO
LAN" Ha cTpaHuue 383) naun ycTaHoBUTE Npamoe coeanHeHme (cm. "ABTOHOMHOe
(npamoe) noakntoueHme K MK" Ha cTpaHuLe 384).

Mpamoe coeanHeHMe A0NYCTUMO, OAHAKO Ny4dlle NOAKAUYUTLCA K CTaHAaPTHOM
NIOKaNbHOW ceTu.

2 YKkaxkuTe ums xocTa u IP-aapec ocupnnorpada B okHe Beb-6paysepa.

MNosBUTCA CTapToBan cTpaHuua Beb-uHTepdelica ocumnanorpada.
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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

YnpasneHue npnbopom yepes bpaysep

CTpaHuua Beb-MHTepdeiica «YnpasaeHne npnbopom Yepes bpaysep» no3sonaeT
MONYYUTb AOCTYN K CAEAYIOLMM 31EMEHTAM:

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 407



23 Beb-uHTepdelic

408

AWMCTaHUMOHHaA MLeBas NaHeb Ha ocHoBe bpaysepa (cm. "AncTaHuMoHHan
NMLeBas NaHesb Ha OcHoBe bpaysepa" Ha cTpaHuue 408).

annaeT-okHo KomaHa SCPI ansa yaaneHHoro nporpaMmMmMpoBaHms (CM. pasaen
"YoaneHHoe nporpammunpoBaHme Yyepes bpaysep" Ha cTpaHuue 409).

[VCTaHUMOHHaA NLEBan NaHeNb Ha OCHOBe bpay3epa

[ns ynpasneHus ocumanorpadom ¢ noMolbto yaaneHHom anuesoi naHenn Tablet
BeO-MHTEpPdENCa BbINONAHUTE Caeaytolime AeNCTBUS.

1

|48 msox sugar =

Mepenaunte K Beb-nHTEPdency ocumnnorpada (cm. pasgen "doctyn K
Beb-nHTepdeicy" Ha cTpaHuue 406).

Koraa noasutcs Beb-uHTepdeic ocumnnorpada, BbibepuTe cHavyana BKAaOKy
KOHTpoAnbHbINA Nprbop, a 3aTem KOMaHAy

Ucnonb3oBaTh yAaNEHHYIO NINLEBYIO NaHesb. Yepe3 HECKONbKO CEKYH/, Ha SKpaHe
0T06Pa3nTCA OKHO YAANEHHOM INLEBOM NaHe N,

[ns ynpasneHus ocumanorpadom MCnosb3yinTe Te e KHOMKU U PYYKK, YTO M Ha ero
06bIYHOM MLEBOM NaHenn. [Ja NOBOPOTHbLIX pyyYek Ao6aBNeHbl COOTBETCTBYOLLME
KHOMKM.

UL UL
[T
UL

TR

L
o LU ULy
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YnaneHHoe nporpammmnpoBaHme Yyepes bpaysep

Ec/nv Ha Balwem KOMMbloTepe He YCTaHOB/IEH NPOrPamMMHbIii MoAyAb Java, TO Ha 3KpaHe
0TO6PA3NTCA 3aMPOC HA YCTAHOBKY NPOrPamMmMHOro Mmoayns Java. ToT NporpaMmHbIi
MOZY/b [OMKEH BbITb YCTAaHOB/EH HA YNPABAAOLWMINA KOMMbIOTEP A1 NONYYEHUSA
BO3MOXHOCTM YAa/IeHHOro NPOrpaMmMmnpoBaHma Yepes Beb-nHtepdelic.

OKHO KoMaHAa SCPI HeobxoAMMO A/1A MPOBEPKM KOMAHA MW MHTEPaKTUBHOIO BBOAA
HECKONIbKMX KOMaHA. pu co3aaHMM aBTOMATUYECKMX NPOrpaMmm, npeaHasHayeHHbIX
O1s ynpasaeHuns ocuunnorpadom, Kak npasuno, cnonsayetcs MO Keysight |0 Libraries
13 TaKUX NporpaMmHbIx cpeq, Kak Microsoft Visual Studio (cm. "YaaneHHoe
nporpaMmmmnpoBaHue c npumeHeHnem naketa Keysight 10 Libraries" Ha cTpaHuue 410).

[na nocbinku Ha ocumanorpad KomaHa, yaaneHHoro nporpaMmmMmMpoBaHna Yyepes
annaeT-okHo KomaHz SCPI BbINonHUTE creaytouwme AeNCTBUA.

1 TllepeiaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen "doctyn K
Beb-nHTepdericy" Ha cTpaHuue 406).

2 Koraa nossuTcs Beb-MHTepdeiic ocumanorpada, Bbibepute cHavana BKAAAKY
KoHTponbHbIii npubop, a 3aTem KoMaHay
MUcnonb3oeaTb MHCTPYMEHT BBOAa/BbIBOAA.

Ha Beb-cTpaHuLe B Bpay3epe OTKpOEeTCs annieT-okHo KomaHg, SCPI.
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410

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 nporpaMMmnpoBaHme ¢ npumeHeHmnem naketa Keysight 10
Libraries

AnnneT-okHO KomaHZ SCPI no3BonAeT BBOAUTL M NOCbINATb KOMAHAbI YAaAE€HHOIO
npPOrpamMmmMmnpPoBaHmMA, O4HAKO yaAaNeHHOe NPOorpaMmMmMpoBaHne ana
aBTOMAaTM3MPOBAHHbIX TECTOB M cbopa AaHHbIX 0ObIYHO NPOM3BOAMTCA C MPUMEHEHNEM
naketa Keysight 10 Libraries, KoTopbiit He 06beanHeH ¢ Beb-nHTepdeincom nprbopa.

C nomolubto naketa Keysight 10 Libraries ynpaBnatowmin KOMnbtoTep MOXKET
B3aMMOAENCTBOBATL C ocumanorpadom Keysight InfiniiVision cepum X uepes
nHtepdericol USB, LAN 1 GPIB (npu Hanmumm).

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaLmm
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MakeT nporpamm Keysight 10 Libraries Suite o6ecneuynBaeT BO3MOXHOCTb
B3aMMOAeNCcTBUA Yepes 3Tn nHTepoeiicol. NakeT Keysight 10 Libraries Suite moxHo
3arpysuTb Ha Beb-canTe www.keysight.com/find/iolib.

CBeneHus 06 ynpaBneHum ocuuanorpadom ¢ MoOMOLLbIO KOMaHA yaaAeHHOTO
yrNpaB/iieHMA MOXHO HallTK B Pykosodcmee npo2pammucmad.

[onofHUTeNbHbIE CBEAEHNA O MOAKAYEHUN K ocumanorpady CM. B JOKYMeHTe
Pykosodcmeo no nodkaoveHuto uimepgeticos USB/LAN/GPIB k ycmpoticmeam
Keysight Technologies. 9neKTPOHHYIO BEPCUIO IOKYMeHTa PyKo8odcmeo no
NOOKAKYEHUIO A5 NeYaTn MOXHO HalTK Ha Beb-caTewww.keysight.com, ykasas B
CTpOKe MoucKa «PyKOBOACTBO MO MNOAKAOUEHNION.

C nomolibto Beb-mHTepdeinca ocumanorpada MoxKHO coxpaHsaTb Ha MK dainbl
HaCTPOMKKM, 30bpaskeHus amcnaes, Gannbl AaHHbIX CUTHAN0B UK Galiabl Macku (CMm.
pa3aen "CoxpaHeHue alinos c nomolubio Beb-nHTEpdelica" Ha cTpaHuue 411).

C nomoulpto Be6-MHTEpPdElica ocumniorpada MOXHO BOCCTAHABNMBATL COXPAHEHHbIE Ha
MK dainbl HaCTPOMKK, Gaisbl AaHHbIX ONOPHbIX CUTHAN0B MAK Gaitabl MacKu (Cm.
pasgen "BoccTtaHoBneHue dainios Yepes Beb-uHTepdeic" Ha cTpaHuue 412).

CoxpaHeHue $pannos c NnomoLlbto Beb-nHTepdelica

[Ons coxpaHeHusa dainnoB HAaCTPOMKM, M30OpaXKeHU ancnies, AaHHbIX CUTHA/IOoB,
naHHbIx Lister uan danos mackm Ha MK ¢ nomoulsto Beb-uHTepdelica ocumnanorpada
HEeobXoAMMO BbIMOMHUTL CAeaytoline AencTBuA.

1 MepeiaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen "doctyn K
Beb-nHTepdericy" Ha cTpaHuue 406).

2 Korga nossutca Beb-uHTepdelic ocumnnorpada, Bbibepute BkNaaKy CoxpaHeHue.
3 Ha cTpaHuLe coxpaHeHWs BbINOAHUTE CleaytolimMe AeUCTBUA.
a BseauTe ma daiina, B KOTOPbIN COXPAHAIOTCA AaHHbIE.

b Bbibepute popmar.

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 411
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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 M306pakeHusa TEKYLLErO AUCTIEN OCLUMAIOrPada MOXKHO HaxaTb
KHOMKy MpeaBapuTenbHbIA NPOCMOTP.

YT106bI COXPaHWUTL MHPOPMALMIO O HAacTpoiKe B dain .txt dopmata ASCII, ona
HEKOTOPbIX GOPMATOB MOXKHO HaKaTb KHOMKy COXPaHUTb AaHHbIe HACTPOIKM.

¢ Haxxmute kHonky CoxpaHeHue.

TekyLime faHHble ByayT COXpaHEHbI.
d Haxmute kHoMKy CoXpaHeHue B 1MaI0r0BOM OKHe «3arpyska Gaiinos».

e B 11anoroBomM okHe «COXpaHUTb Kak» nepenanTe K nanke, B KOTopyto HysKHO
COXPaHUTb dain, 1 HaXkKMuUTe KHOMKy COXPaHUTb.

BoccTtaHoBneHne palnoB Yyepes Beb-nHTepdeinc

YT106bl Ha KOMMbIOTEPE BOCCTAHOBUTL Gait/ibl HACTPOMKK, dalinbl AaHHbIX OMOPHbIX
CUTHanoB, Ganbl Mackn uam Gpaibl CUrHanoB NPON3BOJbHOM GOPMbI Yepes
Beb-nHTepdeic ocunnnorpada, BbINOAHUTE CAeaytolime AeNCTBUA.
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1 lepeiaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen "doctyn K
Beb-nHTEepdericy" Ha cTpaHuue 406).

2 Korga nossuTcs Beb-MHTepdelic ocumnnorpada, Bbibepute BKIaOKY
BocctaHOBNeHuMe.

3 Ha cTpaHu1Le BOCCTaHOB/IEHWA BbIMONHUTE CAeaytolne AeNCTBUA.
HaxmuTe KHonKy 0630p....

b B ananoroBom okHe Bbibopa daina yKaxkuTe dann 418 BOCCTAHOBAEHUA U
HaXXMWTe KHONKY OTKPbITD.

¢ Tpu BbI30BE NPOU3BOJbHbIX GalIOB AAHHbIX OCLUMINONPAMMbI BbIGEPUTE OMLMIO
Recall to Arb Data Column.

d MMpu BoccTaHoBNAEHMM GaltNIOB AaHHbBIX ONOPHBIX CUrHAN0B BbibepuTe
pacnonoxeHve 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 BocctaHoBNEeHMe.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 413
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MonyyeHne nsobparkeHmsa

YT0Bbl COXpaHWTb (MM pacneyaTaTb) CHUMOK 3KpaHa ocuuanorpada yepes
BebO-MHTepdENnC, BbINONHUTE CAeaytoline AeNCTBMA.

1 TllepeiaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen "doctyn K

Beb-nHTepdericy" Ha cTpaHuue 406).

2 Koraga noasuTcs Be6-MHTEpdeic ocumnnorpada, Bbibepute BraaaKy MonyueHune

M306parKeHUsA. Yepes HECKONbKO CeKYH/, NOABUTCA M30bparkeHne aKkpaHa
ocupunnorpada.

[NA MHBEPTMPOBAHMSA LBETOB KOOPAMHATHOM CETKM MOMKHO YCTaHOBUTL G1asKoK
M3meHUTb LBeT pOHa Ha NPUTOAHDIN K BbIBOAY Ha NeyvaTb.

HaxkmmTe KHomnKky O6HOBUTb U306paxkeHue, YToObl MOAYYNTb OOHOBAEHHbIN CHUMOK
aKpaHa.

LLenkHuTe n3obpaxeHne NpaBot KHOMKOM MbllK U BbibepuTe NyHKT COXPaHUTb
nsobparkeHue Kak.... (M1 MNeyvatb nsobpakeHums...).

YKaxknte MecTo, Kyaa clelyeT COXPaHUTb Galin n300bparKeHus, U HaxmuTe
CoxpaHuThb.

OYHKUMUN naeHTUOUKALMM

414

DOYHKUMM naeHTUdUKaLMM Beb-uHTepdelica MCNoNb3yeTca 418 MOUCKA HYKHbIX
MHCTPYMEHTOB cpeai 060py40BaHNA CTOMKM,

1 TMepeiaunTe K Beb-nHTEPdelicy ocumnnorpada (cm. pasgen "Joctyn K

Beb-nHTEepdericy" Ha cTpaHuue 406).

2 Korga nosBuTCA CTapTOBas CTpaHUUa Beb-nHTepdenca ocumnnorpada, yctaHosute

dnarkok BKAunTb naeHTMdPUKaTop onpeaeneHns IMLeBoi NaHenu.
Ha skpaHe ocumnnorpada noaBUTCA AManN0roBoe OKHO COCTOAHNA «OnpeseneHme».

YToObl NPOAONKMTL, MOXKHO CHATb GAAKOK BKAOUNTL MaeHTUGUKaTOp
onpeaeneHUs MLEBOM NAaHeNU UV 3aKPbITb AMaN0roBoe OKHO Ha ocumnnorpade.

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm
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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

DyHKUMA naeHTUbMKaumm

]

= .F—I

1 Enable front panel identification indicator

Cpeacrtsa namepeHunA

Ha ctpaHuue "Cpeactsa namepeHus" B pamkax Beb-nHTepdeinca MoKHO BbIMOAHATb
cnefyrouime AencTems.

¢ [IpOCMaTpMBaThb CMMCOK YCTAaHOB/IEHHbIX MOZYNEN.
¢ [IpocmaTtpmBaTb BEPCUM MUKPOMPOrpamm.
e YcTaHaBnMBaTb dalisibl 0OHOBAEHUA MUKPOMPOrpamMm.

¢ [pocmaTtpmBaThb COCTOSHME KanMBPOBKU.

Moaxoasliee NeNCTBME MOMKHO BbIDPATh B PACKPbIBAIOLLEMCH MEHIO.

Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X PyKoBOACTBO MO 3KCAAyaTaumm 415
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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 nNapona

Mpu noaKAtoYeHUN ocumanorpada K I0KaNbHOWM CETU PEKOMEHAYETCA 3a[aTb Napob.
3TO NO3BOMIUT 3aWMUTUTL NPMOOP OT HECAHKLIMOHWMPOBAHHOTO YAa/IeHHOrO A0CTYNa
yepes Beb-nHTEpdENC M NPeaoTBPaTUTb M3MEHEHME ero HaCcTpoeK. Mpu aTom
yAaNeHHble NONb30BaTeNM, He 3HatolMe Napons, ByayT UMeTb BO3MOMXKHOCTb
NPOCMaTPMBaTb CTAaPTOBYHO CTPAHULLY, MPOBEPATH CETEBOE COCTOAHMWE U BbIMONHATL PAL,
OPYTUX AENCTBUM, OAHAKO OHM HE CMOTYT U3MEHUTb HAaCTPOWKK ocumnnorpada.

YT106bI 3a4aTb Napob, BbINO/IHUTE Cheayoune AeVICTBMH.

1 Nepelgute K Beb-nHTEepdeicy ocumnnorpada (cm. pasgen "Loctyn K
Beb-uHTepdeicy"” Ha cTpaHuue 406).

2 Korga nossutca Beb-uHTepdelic ocumanorpada, Bbibepmute 3HaAYOK LLIECTEPEHKN B
BEPXHEM MPABOM YNy BeH-CTPaHMULpbI.

Haxkmute KHoNKy Mcnonb3oBaTb Naposb.

4 BseauTe Napo/b B nNose HoBbli naponb. BeeawTe Naposb elle pas B nose
MopTBepauTb Naponb. Haskmute kHOMKy Mcnonb3oBaTb Naposnb.
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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

Beog

Confirm password napona

Support Products Keysight

Ecan ana Beb-uHTEpdEica 3aaaH Napob, BO3/IE 3HAUYKa LUECTEPEHKM B BEPXHEM
NpPaBoM Yy CTPaHMLbI MOABMTCA KHOMKa Bbixoa, nan Bxog, .

M3meHeHWe uan  BbINOAHWUTE OAHO M3 CAeAYHOWNX AENCTBUIA:

OTRAIIOYEHNE o HaymuTe 3HAUOK LUECTEPEHKM B BEPXHEM MPABOM Yy Be6-CTpaHuLbl. Ha cTpaHuLe

napons HACTPOWMKM Napona Ha*KMUTe KHOMKy USMeHUTb naposnb 11 OTKAKYUTD Napoib.

e Elle ogHUM Cnocobom OTKAOYEHMA Napoa ABAseTcA cOpoC HAaCTPOEK I0KaIbHOM
cetn y ocumnnorpada. na storo Bbibepute BrkaaKy Hactpoiika JIBC, 3atem
PacwupeHHble napameTpbl 1 Co6poc LAN.

e [1na cbpoca HacTpoek LAN ocumnnorpada MOXKHO TaKKe MCNO/b30BaTb KHOMKM Ha
nmuesoi naHenu ocumanorpada: Haxmure [Utility] (Yruautel) > Beoa/sbisog, >
C6poc LAN.
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TexHUYecKkue xapaktepuctmkm / 419

KaTeropua usmepenus / 419

BHewHue ycnosua / 421

Mpo6bHWKK 1 Npucnocobnenuns / 422

3arpysKa MLEH3UIM U NPOCMOTP UHGOPMaLMK O AnLeH3usax / 423
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OduumanbHoe ysegomneHue / 436

MapK1pOBKa NPOAyKTa U HopmaTuBHasa UHdopmaums / 436

TexHn4yeckme xa PaKTEPUNCTUKN

MosHble 1 aKTyaNbHble CBEAEHMA O TEXHUYECKUX XapaKTepmncTnKax ocuuanorpada
InfiniiVision cm. B cneupndumKaLmsax K ycTponcTsy. a0 3arpy3kuM cneundukaLlmm nocetmuTe
Beb-cTpaHuLy no agpecy: www.keysight.com/find/3000TX-Series

KaTteropuma namepeHus

e "KaTteropusa nsmepenusa ocumanorpada" Ha ctpaHmue 419
e "OnpepeneHusa Kateropum namepeHua' Ha ctpaHuue 420

¢ "MaKcMmanbHoe BXxogHoe HanpsxeHune" Ha cTpaHuue 421

Kateropusa nsmepenusa ocumnnorpada

Ocumnnorpadsl InfiniiVision He npeaHasHaveHbl Ana nsmepeHunin kateropun I, [ nam V.
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419
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OCTOPOMHO [aHHbli1t npubop cnegyeT UCNONb30BaTh TO/IbKO A1 USMEPEHUIT B pamKax
YKa3aHHOMW KaTeropuu uamepeHuii (He npegHasHaueH ana Kareropwii ll, 1, 1V).

He AOoNYCKalTCA AUHaAMUYECKUe neperpyskn no HanpaxkKeHuto.

OnpeaeneHna KaTeropum nMamepeHuns

KaTeropusa nsmepermsa «He paccuut. Ha KaT. I, lll, IV» npeaHasHaveHa Ana U3MepPeHnit B
Lenax, He NOAKMOYEHHbIX K 2N1EKTPOCETH HanpAMYH0. prMepammn MOryT CAYXKUTb
N3MepEeHUA Lenen, He ABNAIOLLMXCA OTBETBNIEHUAMM IEKTPOCETH, a TaKKe 0COObIM
06pa3oM 3aLUMLLEHHbIX (BHYTPEHHUX) NapaaienbHbIX Lenen. B caydae nocneaHux
MHTEHCUMBHOCTb KPaTKOBPEMEHHbIX Harpy30K HENOCTOAHHA M 3a CYET 3TOro
NoONb30BaTE/NO CTAHOBMUTCA M3BECTHA CTEMNEHb YCTOMYMBOCTM 0BOPYA0BAHMSA K CKaYKam
HanpaXeHus.

K nsmepeHusam Kateropuu Il oTHOCATCA M3mepeHus, NPOBOAMMbIE B SNEKTPUYECKMX
uensx, HanpPsMyto NOAKYEHHbIX K HU3KOBOABTHOMY 060pyaoBaHMIo. Mprmepamu
CNyKaT U3MepeHms Lenei BbIToBbIX NPMOBOPOB, NOPTATUBHbBIX MHCTPYMEHTOB M
aHa0rM4YHoro obopyaoBaHms.

K namepeHunam Kateropuu Il OTHOCATCA M3MepPEeHMA, NPOBOAMMbIE B S1EKTPUYECKMX
cucTemax 34aHui. Mprumepamm cnyKaT U3mepeHua B Lenax pacnpesenmTenbHbix
LWMTOB, NPeAOXpaHUTENEN, SNEKTPONPOBOKM, U, B TOM YMC/e, Kabenel, COOPHbIX LUNH,
COeANHUTENbHBIX KOPODOK, BbIKNtOYATENEN, CETEBLIX PO3ETOK CTALMOHAPHOIO
060pya0BaHKUA, @ TaKXKe MPOMbIWAEHHOTO M MHOTO poAa 0bopyAoBaHUA, HaNnpUMep,
ABuraTenen c HepasbeMHbIM COeMHEHNEM CO CTaLMOHAPHOM YCTaHOBKOM.

K namepeHumam Kateropmm IV OTHOCATCA M3MePEHMA, NPOBOAMMbIE B LEnAX NCTOYHMKA
NMUTaHWUA HU3KOBONBTHOrO 0H60PYAOBaHUA. [TPUMEPAMUM CNYHKAT SNEKTPOCHETYUKN U
N3MEepPEeHUA B LiENAX NepBUYHbIX MPUOOPOB 3alLMTbl OT CBEPXTOKOB M YCTPOMNCTB
NyAbCaLLMOHHOIO KOHTPOA.
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MaKcmnmasibHOe BXOAHOe HarnpAaxeHume

A MNpenenbHoe BXOAHOE HanpsaXKeHUe Ha aHa/IoOF0BOM BXOAe
135 B (cpeaHeKkBagpaTUYHOE 3HAYEHMUE)

50 Om Ha BxoZe: cpeAHeKBaApaTUYecKux B - 3aliMTa Ha BXOAE, YCTaHOBAEHHaA
ana pexknma 50 Om. Mpu 06HaPYKEHUN HANPAKEHWUA, NPEBbIWAIOLWErO

5 cpegHeKkBagpaTuMyeckmx B, KaHan ¢ Harpyskoi B 50 Om 6yaet oTkAtodeH. OgHako
B 3aBMCMMOCTM OT BPEMEHHOW KOHCTaHTbI CUTHa/1la BOSMOMHbI MOBPEXKAEHUA Ha
BXO4ax. 3aluTa Ha Bxoae AnA pexnma 50 Om paboTaeT, TONbKO Koraa Ha
ocuunnorpad nogaeTcsa nuTaHue.

Mpw n3mepeHnin HanpskeHun cebiwe 30 B Mcnonb3yiTe NPOBHUK € AgennTtenem
10:1.

A MpefenbHoe HanpsAKeHWe Ha Bxoge LMdPOBOro KaHana

+40 B nnKkosoe

BHelHWe ycnoBuA

OKpyKatowwan Mcnonb30BaTh TONIbKO BHYTPU NOMELLEHUS.
cpepa
TemnepaTtypa Pabouan: ot 0 °C go +50 °C, Hepabouas: ot -30 °C o +70 °C
OKpYy»KatoLwemn
cpepbl
BnaxHoCTb Pabouas: oTHocuTenbHasA BAAXKHOCTb oT 50 % 10 95 % npu 40 °C B TeyeHue
5 gHel.
Hepaboyas: oTHocuTenbHas BnaxKHOCTb 90 % npu 65 °C B TeueHue 24 u.
BbicoTa Hapg, MaKcumanbHana paboyvas Bbicota: 3000 m (9842 ¢dyTos)
YPOBHEM MOpA
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Kareropua [aHHbIN NpoayKT NnpeaHa3HayeH ana nutaHua ot CETU, cooTtseTcTByOLWEN
rnepeHanpaxeH | KaTeropuu nepeHanpsaxeHus ll, 4To xapakTepHo AnA o6opynoBaHua,

na NMOAKAYAEMOrO C NMOMOLLbIO Kabena 1 LTENCeNbHOW BUKK.

CreneHb [Jonyctrma akcnnyaTayua ocuunnorpados InfiniiVision 3000T cepumn X B
3arpAasHeHumn OKPY*KaIOLLMX Cpesax Co CTENeHbo 3arpasHeHus 2 (uam 1).

Onpegenexuna CreneHb 3arpasHeHuna 1. OTcyTCTBME 3arpA3HEHNA AN HaNNYMe TONbKO
cTeneHu CNly4YalHbIX CyXMX, HENPOBOAALLMX 3arpsA3HeHnin. Ha paboTy npmubopa
3arpAsHeHun TaKue 3arpA3HeHuns He BANAIOT. Mprumep: YncTaa KoMHaTa an opucHoe

nomelLeHne ¢ KOHTPOIMpyemol aTmocdepoli.

CTeneHb 3arpasHeHns 2. O6bIYHO TOILKO Cyx0e HenpoBoasLlee
3arpasHeHuve. M3peaKa MOXKeT BO3HWKATb BpeMEeHHas NMpoBOAMMOCTb,
Bbl3blBaeMas KOHAeHcaumel 3arpasHeHuit. Mpumep: obbluHan cpeaa
BHYTPY MOMELLEHMA.

CTeneHb 3arpsasHeHuns 3. BO3HWKHOBEHWE NPOBOAALLMX UAUN CYXUX
HENpPoOBOAALLMX 3arPA3HEHNUIA, CTAHOBALLMUXCA NPOBOAMMbIMU U3-3a
OUAAEMOM KOHAEeHcauun. Mpumep: 3aKpbiTan BHELHAS cpeaa.

MPObHMKM 1 NpucnocobnenHuns

NHTepodeiic

aBToonpeaeneHun

422

A NPobHMKa

CMm. TaKxe

CrnncoK NpoBbHMKOB 1 NpUCNocobaeHnin, CoBMeCTMMBbIX ¢ ocumanorpadamm 3000T cepum
X cm. B cneundmrKaumm Ha Beb-cTpaHuLe no aapecy:
www.keysight.com/find/3000TX-Series

WHTepdelic aBToonpeaeneHmna COBMECTUM CO MHOTMMW OAHOCTOPOHHUMM aKTUBHbIMMU,
anddepeHUManbHbIMU U TOKOBbIMM MPOBHMKamm Keysight. AKTUBHbIM NPOBHMKaM, He
MMEIOLLMM COBCTBEHHbBIX BHELHUX MCTOYHMKOB NMUTaHMWs, HeobXoAMMa MOLLLHaA
noAnuTKa oT nHTepdeinca aBToonpeaeeHnsa NPobHMKa.

Mpw noTpebneHnn yepes MHTepdelic aBToonpeneneHmna NPobHMKa cAMWKOM 60bLIOTO
KO/IMYecTBa 3Hepruu Ha aucnnee otobpasntcs cooblieHme ob owunbke. Torga ann
nepeHacTponKu nHTepdeiica NnoTpebyeTca HeMe/IEHHO OTKOYNTL BCE MPOBHUKY, a
3aTeM MOAKMOYNTL TO/IbKO AOMYCTUMOE MX KOMMYECTBO.

[ononHutenbHble cBeAeHUA 0 NPOBHUKAX 1 NpUCNocobaeHNAX CM. Ha Beb-caiTe
www.keysight.com:

e PyKkoBOACTBO MO BblI6OPY NPO6HMKOB M npucnocobieHmnii (5989-6162EN)

e CrnpaBOYHbIM IMCTOK TEXHUYECKMUX AAHHbIX A/19 PYKOBOACTBA MO BbI6OPY NPOBHUKOB
n npucnocobnennin ocumnnorpada InfiniiVision (5968-8153EN)
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e MHbopMaumto 0 COBMECTUMOCTH, PYKOBOACTBA, 3aMeYaHms No NpUMeHeHMIO,
cneumdurKaumm, pyKoBoacTea no Bbibopy, moaenun SPICE n apyryto nHGopmaLmio o
NpPobHMUKax ocumaNorpadoB MOXKHO HalTK B LieHTpe pecypcos no npobHMKam Ha
Beb-cTpaHunue www.keysight.com/find/PRC

3arpyska MLEH3UN U NPOCMOTP MHPOPMALIMKN O INLIEH3UAX

daitnbl AnueH3uy 3arpyatotcs ¢ USB-HakonuTens ¢ nomoLbio avcrnetdepa ¢Gainios
(cm. "Oucnetyep dainos" Ha cTpaHuLe 385).

NHPopmaLmMa o0 NMLEH3UKM O0ToDparkaeTcs BMecTe C Apyroin MHbopmaumei
ocupunnorpada (cm. "OTobparkeHune cBeaeHui 06 ocumnnorpade” Ha ctpaHuue 401).

[ns nonyyeHns ONOAHUTENBHOM MHDOPMALMK O INLEH3UAX U APYTUX AOCTYMHbIX
MOoAYyNAX ocumanorpada cm.:

e "JloCcTynHble NIMLLEH3MPOBaHHble Moaynun" Ha CTpaHuue 423
e "[lpyrue goctynHble moaynu" Ha cTpaHuue 426

e "MogaepHusaums ocuunnorpada go yposHa MSO" Ha cTpaHuue 426

[locTynHble ANLEH3MPOBAHHbIE MOAYAN

Cnenytowie AMUEH3UPOBAHHbIE MOAY/M MOMKHO IErKO YCTaHOBWTL He3 Bo3BpaTa
ocumnnorpada B cepBMCHbIN LEeHTP. MoapobHblie cBeaeHUA CMm. B BlonneTeHe
TEXHWUYECKMX OAaHHbIX.

Tabnuua 5 [loCTynHble NMLEH3UPOBAHHbIE MOAYM

NnuueHsua OnucaHue O6HOBNIEHME HOMEPa MOAENN,

npumevaHua

D3000AERA MporpammHoe obecneyeHne a419 aBUAaKOCMUYECKOM [ns 3aKka3a ucnonbayiite kog D3000AERA
oTtpacaum ana 3000 cepum X (3ameHneT DSOX3AERO, DSOX3VID,
3ameHsaet anueHsnun AERO, VID, MASK, FRA n DSOX3MASK, DSOXT3FRA u
ADVMATH. DSOX3ADVMATH).

D3000AUTA MporpammHoe obecneyeHne aasa aBTOMOOUNBHOM [ns 3aKa3a ucnonbayiite kog D3000AUTA
oTtpacaum ana 3000 cepum X (3ameHnet DSOX3AUTO, DSOX3FLEX,
3amenseT uueHsun AUTO, FLEX, MASK, SENSOR, DSOX3MASK, DSOXT3SENSOR,

NRZ, CXPI, FRA 1t ADVMATH. DSOXT3NRZ, DSOXT3CXP, DSOXT3FRA 1
DSOX3ADVMATH).
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Tabnuua 5 [locTynHble AMLEH3MPOBaAHHbIE MOAYAM (NPOAONKEHME)

JlnueHsua OnwucaHue O6HOB/NIEHME HOMEpPA MOAENN,

npuMmevaHusa

D3000BDLA MocnepHuin komnnekT MO ans cepum 3000 X 3aka3 D3000BDLA.

D3000GENA BctpoeHHoe MO ana cepmn 3000 X 3aka3 D3000GENA (3ameHseT
3amenseT uLeHsuu EMBD, COMP, AUDIO, VID, DSOX3EMBD, DSOX3COMP, DSOX3AUDIO,
MASK, USBPD, FRA 1 ADVMATH. DSOX3VID, DSOX3MASK, DSOXT3UPD,

DSOXT3FRA 1 DSOX3ADVMATH).

D3000NFCA MporpammHoe obecneyeHne NFC gns 3000 cepum X [ns 3aka3a ucnonbayiite kog D300ONFCA
3ameHseT anueHsnto NFC. (samennet DSOXT3NFC).

D3000PWRA MO ana NpoBepKM 3NEKTPONUTAHUA A1A Cepumn 3aka3 D3000PWRA (3ameHseT
3000 X DSOX3PWR, DSOXT3UPD, DSOX3MASK,
3ameHset anueHsnm PWR, USBPD, MASK, FRA n DSOXT3FRA 1 DSOX3ADVMATH).
ADVMATH.

D3000USBA MO ana nposepkn USB gna cepun 3000T X 3aka3 D3000USBA.

AERO MocnepoBaTeNbHbIV 3anycK u aHanus MIL-STD-1553 [na 3akasa ncnonb3yite kog D3000AERA
1 ARINC 429. (3ameHseT DSOX3AERO v gpyrue).

AUDIO 3anycK 1 aHann3 3BYKOBbIX CUTHANOB [na 3akasa ucnonbayiite kog D3000GENA
nocneaoBaTesibHbIX WKH (12S). (3ameHset DSOX3AUDIO v apyrue).

AUTO 3anycKk 1 aHa/IM3 CUTHA0B NOC/eA0BATENbHbIX LWNH [ns 3aKa3a ucnonbsyite kog D3000AUTA
aBTOMOBOWIbHOM 3neKTpoHUKK (CAN, LIN). (3ameHseT DSOX3AUTO u apyrue).

CANFD 3anycK 1 aHaIM3 CUTHAN0B NOCNeA0BaATE/IbHbIX LUWNH [ns 3aKka3a ucnonbyite kog D3000AUTA
aBTOMOBWIbHOM 3neKTpoHUKK (CAN, LIN). (3ameHseT DSOX3AUTO u apyrue).

COMP 3anycK v aHa/IM3 CUTHA0B NOCNeA0BATENbHbIX LWNH [ns 3aKkasa ncnonbsyite kog D3000GENA
KomnbtoTepos (R$232/422/485/UART). (3ameHseT DSOX3COMP u gpyrue).
ObecneunBaeT BO3MOXKHOCTM 3anycKa u
[eKoaMpOoBaHUA MHOTMX NpoTtokonos UART
(yHMBepcanbHbI aCUHXPOHHbIM
npuemonepeaaTyunk), B Tom uncne RS232
(pekomeHA0BaHHbIV cTaHAAPT 232).

CXPI MocnepoBaTenbHbIV 3anycKk 1 aHanus no CXPI [na 3akasa ncnonbayite kog D3000AUTA
(nepudepuiiHbIii MHTEPdENC TaKTOBOTO (3ameHseT DSOXT3CXPI u apyrue).
pacwunpeHus).

EMBD BCTpoeHHbINM 3aMyCcK U aHa/IM3 CUrHaoB [ns 3aKkasa ucnonb3yite kog D3000GENA
nocnegosaTenibHbIX WnH (12C, SPI). (3ameHnet DSOX3EMBD u apyrue).
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Tabnuua 5 [locTynHble AMLEH3MPOBaAHHbIE MOAYAM (NPOAONKEHME)

JInyeHsua

OnucaHue

O6HoBNEHUE HOMepa mogenu,
npumeyaHua

NUTaHUA U AeKoaMpoBaHMe.

FLEX 3anyck v aHanus FlexRay. [na 3akasa ncnonbaynte kog D3000AUTA
(3ameHneT DSOX3FLEX v gpyrue).

FRA AHaNM3 YaCTOTHOM XapaKTEPUCTUKM. [ns 3aKas3a Ucnonb3yinTe Kog
D3000GENA, D3000AUTA, D3000AERA
nnv D3000PWRA (BK/ito4aeT n 3ameHneT
DSOXT3FRA).

MASK McnbiTaHMe Ha orpaHUYeHne No macke [na 3aKasa Mcnonb3ymnTe Kog,

Mo3BonAeT co3aaBaTb MacKy M UCMbITbIBAaTb CUTHAbI D3000GENA, D3000AUTA, D3000AERA

Ha NpesmeT COOTBETCTBUA 3TON MackKe. nnn D3000PWRA (gkniouaet v sameHAeT
DSOX3MASK).

MSO Ocumnnorpad cmellaHHbIx curHanos (MSO). [ns 3aKas3a ucnonb3yiTe Koa

MogaepHusauma DSO go yposHa MSO. DSOXT3MSO.

Job6asneHue 16 umodposbix KaHanos. Mpu 3ToM He C nuueH3uneit MSO noctasnsaeTca

TpebyeTcs ycTaHaBAMBaTb AOMNONHUTENbHOE KOMNIEKT Kabensa umobposoro npobHUKa.

obopypoBaHue.

NFC 3anyck No pagaMoYacToTHOM CBS3U BNMMKHEro [ns 3aKa3a ucnonbayiite kog D300ONFCA

aencteus (NFC). (3ameHseT DSOXT3NFC).

NRZ 3anyck no Manchester/NRZ (6e3 Bo3spaTa K Hynt0) U | lna 3aKka3a ucnonb3yite kog D3000AUTA

aHanus. (3ameHnet DSOX3NRZ u apyrue).

PWR M3mepeHne 1 aHanM3 MOLLLHOCTU. [ns 3aKa3a Ucnonb3ymnTe Kog,
D3000PWRA (3ameHsaeT DSOX3PWR u
apyrue).

Pykosodcmeo o skcnayamayuu
pUOHEeHUA 0414 U3MepeHUs MouHocmu
MOHO 3arpy3uTb Ha Beb-calite
www.keysight.com/find/3000X-Series-ma
nual.

SENSOR 3anyck v aHanu3 SENT (Mepepaya nonybaiitos [na 3akasa ncnonb3yite kog D3000AUTA

oaHoro GpoHTa). (3ameHneT DSOXT3SENSOR v apyrue).

USBPD MNocneposaTenbHbIN 3anyck no USB PD (nogava [ns 3akasa ucnonb3yiite kog D3000GENA

nnv D3000PWRA (BK/itoYaeT n 3ameHneT
DSOXT3UPD).
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Tabnuua 5 [locTynHble AMLEH3MPOBaAHHbIE MOAYAM (NPOAONKEHME)

JlnueHsua OnucaHue O6HOBNEHME HOMEepPa MOAENN,
npumevaHua
VID PaclwmpeHHbI 3anycK 1 aHau3 BUAEOCUTHana. [na 3aKkasa ucnonbayiTte kog D3000GENA

(3ameHseT DSOX3VID u gpyrue).

WAVEGEN [eHepaTop curHanos. [ns 3aKas3a Ucnonb3yinTe Koa
DSOX3WAVEGEN.

[lpyrvue oocTynHble Moayau

Tabnuua 6 Moaynb KannbpoBKU

A6 Kannbposka cornacHo ctaHgapty ANSI 2540

MopaepHmM3auma ocumnnorpada Ao yposHa MSO

[ns akTMBM3aLMK LMPOBBIX KaHAN0B ocumanorpada, KoTopblit He bl MepBOHaYaIbHO
3aKasaH B KayecTBe ocumanorpada cmellaHHblix curHanos (MSQO), MOXKHO YCTaHOBUTL

COOTBETCTBYIOLLYIO MLEH3MI0. Ocumanorpad cmellaHHbIX CUrHaN0B UMEET aHaNoroBble
KaHanbl 1 16 KoppennpoBaHHbIX N0 BpEMEHMW LIMPPOBbLIX KaHANO0B A1 CUHXPOHU3ALMN.

[ns nonyyeHns ceeageHunin 06 ob6HoBNEHUM ocumanorpada NyTem AMLEH3MPOBaHKUA
obpaTnTech K MeCTHOMY NpeacTasmTento KomnaHum Keysight Technologies nam
nocetute Beb-cTpaHuLy no agpecy www.keysight.com/find/3000TX-Series.

ObHoBneHua ana NO n MUKPONPoOrpaMmm

Mepuoamnyeckn komnaHusa Keysight Technologies Bbinyckaet o6HoBneHWa ans MO m
MMKPOMPOrpamm CBOMX NPOAYKTOB. 1A noncka 0bHOBAEHMI ANA MUKPONPOTrPamMMbl
ocumnnnorpada BBeaAUTe B aflpeCHOM CTpOKe Beb-Hbpay3epa aapec
www.keysight.com/find/3000TX-Series-sw.

[ns npocmoTpa ceeaeHnit 06 yctaHoBAeHHOM MO 1 MUKPONPOTrpPamMmme HaxKMUTe KHOTKY
[Help] CnpaBka > 06 ocuunnorpade.
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3arpysuB ¢alin 06HOBAEHWUA MUKPOMPOTPAaMMbl, MOXKHO 3anmncaTb ero Ha
USB-HakonwuTenb 1 3arpy3nTb B ocUmMAI0rpad ¢ NOMOLLbI0 AncneTyepa ¢annos (cm.
pasgen "Aucnetyep dainos" Ha cTpaHmue 385). MOXKHO TaKKe BOCN01b30BaThCA
CTpaHuLElN cpeacTs nsmepeHuns seb-uHtepderica ocumnnorpada (cm. pasagen "Cpeacrsa
nsmepeHus" Ha ctpaHuue 415).

dopmaT ABOMYHbIX AaHHbIX (.bin)

dopmaT ABONYHbBIX A@aHHbIX COXPAHAET AaHHble B ABOMYHOM GopmaTe 1 Co3aaeT
ONMCbIBatOLLME 3TN AaHHbIE 3ar0N0BKM.

Bnaronapa ABonvHoMy GOPMATy XpaHEeHWUA AaHHbIX pazmep dalina npumepHo B 5 pas
MeHbLie, yem B dpopmate ASCII XY.

Mpy NOAKNIOYEHWM HECKONBKNX MCTOYHMKOB 6y,a,yT COXpaHeHbI BCe OTO6pa)+(86MbIe
NUCTOYHUKKN, KPOME MaTeEMATUHECKNX d)yHKLl,l/Il\/‘I.

MpK UCNONb30BAHUM CETMEHTUPOBAHHOM NaMATU KasK bl CErMEHT paccmaTpuBaerca
KaK OTaebHbIN curHan. CHavana COXpaHAoTCA BCe CerMEHTbI OAHOro KaHasa, 3aTem —
BCE CErMEHTbI CAeAytoLLero KaHana (Co cneaytolmm HoMmepom). ITo NPOAONHKAETCA A0
Tex nop, NoKa He ByayT coxpaHeHbl Bce oTobparkaemble KaHabl.

Koraoa ocumnnorpad pabotaet B pexkmme cbopa aaHHbIX "ObHapyKeHme nnukos",
MWHUMaIbHOE M MaKCKMMabHOE 3HAYeHMA TOYEK AaHHbIX CUTHaAa COXPaHAOTCA B
dannax B otaenbHbIX bydepax curHanos. CHavyana CoXpaHATCA MUHMMAJbHbIE
3HaAYeHMA TOYEK AAHHbIX, 3aTEM — MaKCMMasbHbIe.

[aHHble B 1pW COXpaHEeHUW BCEX CETMEHTOB A1 KaXA0ro U3 HUX CO3[aeTca OTAE/bHbI 3aro/10BOK
¢dopmate BIN—  curHana (cm. pasgen "®opmart 3aronoBka ABonYHOro darina" Ha cTpaHuue 428).
CEerMmeHTUPOBAHH

aHHble B panne BIN npeactasaeHbl caeayowmm obpasom:
as namate 2 ¢ pes, Aytou p

e [laHHble KaHana 1 (Bce cermeHTbl)
e [laHHble KaHana 2 (Bce CermeHTbl)
e [laHHble KaHana 3 (Bce cermeHTbl)
e [laHHble KaHana 4 (Bce cermeHTbl)
e [laHHble uMdPOBOro KaHana (Bce cermeHTbl)

e JlaHHble CMTHaNa MaTeMaTMYeCKon GYHKLMM (BCE CerMeHTbl)
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EC/m COXPaHAIOTCA HEe BCE CETMEHTbI, TO YMCNO CUTHAN0B PaBHO YMC/Y aKTUBHbIX
KaHanNoB (BKNtOYaA MaTemaTyeckmii u umdpoBoit, He bonee Yem C CEMbIO CUTHaNaMM
0015 Kaxkaoro umdposoro moayns). Mpu CoXpaHeHUM BCEX CETMEHTOB YMCN0 CUrHAN0B
COOTBETCTBYET YMC/Y aKTUBHbIX KaHa/N0B, YMHOXEHHOMY Ha YMC/I0 NOAYYEHHbIX
CermeHTOB.

[BonyHble aaHHble B MATLAB

N3 ocumnnorpada InfiniiVision MoOXXHO MMNOPTMPOBATL ABOMYHbIE AaHHbIE B MPOTrPammy
MATLAB® ot komnaHmn The MathWorks. CooTseTcTaytowme dpyHKummM MATLAB MOXKHO
3arpysuTb ¢ Beb-caiTa Keysight Technologies no agpecy
www.keysight.com/find/3000TX-Series-examples.

Keysight cospaeT palinbl dopmaTa .m, KOTOPbIE HY}KHO CKOMMPOBATL B Ppabounin KaTtanor
MATLAB. Agpec pabouero Katanora no ymondanmio: C:\MATLAB7\work.

dopmar 3arosioBKa ABOMYHOroO daina

3aronoBok ¢aina

428

3aronoBoOK
CUrHana

Y ABOWMYHOrO paiina MOXKeT ObITb TO/IbKO OAMH 3aro/I0BOK. 3aro/10BOK daiia coaepKuT
cnefyrolime AaHHble.

Cookie [syx6aiToBble cumBObl AG, 03Havyatowme, YTo Gpain coxpaHeH B
dopmate ABOMYHBIX AaHHbIX Keysight.

Bepcusa [Ba 6aiiTa, npeacrasnatolme coboii Bepcuto daina.

Pasmep ¢aitna 32-6uTHOe uenoe, 03Havatouwee Yncao 6aiTos B JaHHOM daline.

Kosnnuectso 32-6UTHOE Lies0e, 03HaYaloLLEE YMCIO CUTHAMOB, COXPAHEHHbIX B AAaHHOM
CUrHanoB daine.

B dalie MOXHO COXPaHWTb HECKOIbKO CUTHAMOB, U Y KaK/10ro COXPaHEHHOTO CUrHana
OyneT cBOW 3aro/I0BOK. [Py UCNOb30BaHUM CETMEHTUPOBAHHOM NamMATU KaXKabli
CErMeHT pPacCMaTPMBAETCs Kak OTAE/bHbI CUIHAM. 3aro/I0BOK CUrHaNa COAEPKUT
CBEIEHNA O TUMEe AaHHbIX CUrHaNa, COXPaHEHHbIX MOC/E 3aro/10BKa aHHbIX CUrHana.

Pasmep 32-6uTHOE Lenoe, 03HavatoLLee Yncio 6aiiTos B 4aHHOM 3aro/ioBKe.
3arosioBKa
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Tun curHana

32-6uTHOeE Le/ioe, 03HavatoLLee TUMN CUrHaa, COXPaHEHHOrO B AaHHOM
daine.

e (0= HensBecTHO.

e 1 =HopMmasbHbIN.

e 2 = obHapyKeHue NUKoB.

® 3 =yCcpeaHEeHHbIN.

e 4 =He ucnonbyetca B ocunanorpadax InfiniiVision.
e 5 =He ucnonbayetca B ocumanorpadax InfiniiVision.

® 6 = IOTUYECKUN.

Yucno bydepos | 32-6UTHOE Lesoe, O3HaYatoWee Yncio bypepos cUrHanos, HEOOXOANMbIX

CUrHanoB ANA NPoYTEHUNA OaHHbIX.

Toukn 32-6UTHOE Lenoe, 03HAYAOLWEE YNCIO TOUEK CUTHAMNA B AAHHbIX.

CyeTumk 32-6UTHOE Lie/1I0€e, 03HAYAOLLEE YNC/IO MMIY/IbCOB 33 YYETHbIN NEPUOL B
3anucy CUrHana, Co3AaHHoM NpM MCNONb30BaHMM TaKOTro pexkMma cbopa
OaHHbIX, Kak "YcpeaHeHue". Hanpumep, npu ycpegHeHUn Yncio
MMMY/NIbCOB PAaBHOE YEeTbIPeM O3HAYaAEeT, YTO B 3aNMCK CUrHANA KaXKaan ero
TOYKa ycpeaHeHa Kak MUHUMYM YeTbipe pasa. 1o ymonyaHuio 3To
3HaveHue — 0.

[OunanasoH A 32-61UTHOe NNaBatloLWEee YNC/I0, O3HAYatoLLLee A/IMTENbHOCTb

oTobparkeHus X

0TO6PaAKaeMoro curHana no ocu X. s cMrHanos BpeMeHHbIX MHTEPBasoB
3TO A/INTENbHOCTb NPOXOXAEHUA CUTHaNa MO 3KpaHy. EC/in ero 3HadeHne
pPaBHO HY/IO, TO AAHHbIX HE MNOAYYEHO.

Havano
oTobparkeHus X

64-6UTHOE 4BOIMHOE YMC/IO, ABNAIOLEECA 3HAaYEeHNeM ocK X C 1IeBOrO Kpas
3KpaHa. [N CMrHanoB BpeMeHHbIX MHTEPBA/IOB 3TO Bpems Hadana
oTobpakeHus. ITo 3HaYeHWe pacCMaTPUBAETCA KaK 64-6UTHOe Yncio
[BOMHOM TOYHOCTM C NAaBatoLLel 3anaToi. Eciv ero sHaueHne paBHO
HY/10, TO A@HHbIX HE NOoy4YeHo.

MNpupaleHne X 64-6UTHOE ABOMHOE YNCN0, O3HAYAKOLLLEE BPEMEHHOM UHTEPBAN MEXKIY
TOYKaMM AaHHbIX Ha ocK X. [1ns CUrHanoB BpeMeHHbIX MHTEPBAsIOB 3TO
O/IUTENIbHOCTb MHTEpPBana Mexay TouKamu. Eciv ero 3HaveHne paBHO
HY/10, TO A@HHbIX HE MOYYEHO.

Hauano X 64-6MTHOE ABOMHOE YMCNO, ABAAIOLLEECA 3HAYEHNEM NEPBOMN TOUKU B

3anucy AaHHbIX No ocu X. NA CUrHasoB BpeMeEHHbIX MHTEPBaIoB 3T0
Bpems 0TobpaykeHna NepBOi TOYKKU. ITO 3HAYEHME PACCMATPMBAETCA Kak
64-6UTHOE YNC/IO ABOMHOM TOYHOCTU C NAaBatoLLelt 3anaTo. Ecam ero
3Ha4YeHne PaBHO Hy/0, TO AAHHbIX HE MOJIyYeHO.
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EamHuubl X 32-6uUTHOE Lenoe, onpeaensioliee eguHULbI USMePeHUs 3HaYeHN
NOlyYEHHbIX AaHHbIX N0 OcK X.

e (= HeussecTHO.
e 1=BONbTbI.

® 2 =CeKyHapl.

® 3 =O0CTOAHHbIE.
® 4 =amnepbl.

e 5=npb.

e 6=IU.

EanHuubl Y 32-6UTHOE Uenoe, onpegensatowee eAnHNULBI U3MEPEHUA 3HAYEHUI
NONYyYEeHHbIX JAHHbIX MO 0cK Y. BO3MOKHbIE 3Ha4YeHMA COOTBETCTBYIOT
YyKa3aHHbIM Bblile Ansa ocu X.

[Jata 16-6aliToBbIN Habop cMmBONOB; B ocuuanorpadax InfiniiVision He
3anosiHAeTcs.

Bpems 16-6aiiToBbIN Habop cMMBONOB; B ocumanorpadax InfiniiVision He
3anosiHAeTcs.

Maket 24-6aliToBbIV Habop cMMBONOB, NpeacTaBAAoWMiA coboit Homep mogenm

M CEepUIHbIA HoMep ocumanorpada B popmare:
NeMOZE/IN:CEPUMHBINNe.

MeTKa curHana 16-6ai1TOBbI HAbOP CMMBO/IOB, COAEPKALLNIN MPUCBOEHHYIO KaHany

METKY.
BpemeHHble 64-6UTHOE ABOIMHOE YMCAO, UCMOb3YEMOE TONbKO NPU COXPAHEHWM
MEeTKM HECKO/IbKMX CermeHToB (TpebyeTcs MoAy/ib CEerMeHTUPOBAHHOM NamaATK).

370 Bpems (B ceKyHA,aX) C MOMEHTa Nepeoro 3anycka.

YKaszatenb 32-6uTHoe Lenoe 6e3 3HaKa. NpeacTaBnseT coboit HOMep cermeHTa.
cermeHTa Mcnonb3yeTca TONbKO NPU COXPaHEHWM HECKOIbKMX CETMEHTOB.

3aronoBok  CUIHa/ MOMKET CoAepKaTb HECKOIbKO HabopOoB AaHHbIX. Y Kaxaoro Habopa AaHHbIX
OaHHbIX CUTHana  curHana byaeT cBoit 3aronoBokK. B 3aronoske Habopa AaHHbIX COAEpPKaTCA CBeAEHMSA O
Habope AaHHbIX CUrHaNa. ITOT 3ar0/I0BOK COXPAHAETCA HEMOCPEACTBEHHO nepes,
HabopoOM ZaHHbIX.
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Pasmep 32-6UTHOE Lenoe, 03HaYaloLWee pa3mep 3aro/I0BKa AaHHbIX CUrHana.
3arosoBKa

OaHHbIX

curHana

Tun 6ydepa 16-6UTHOE KOpOTKOE Yncno, obosHavatolee TMN AaHHbIX CUrHaNa,

COXpaHEeHHbIX B AaHHOM ¢aitne.

e (= HeusBecTHble AaHHble.

e 1 =HopMmasbHble 32-6MUTHble NNaBaloLLMe AaHHbIE.

® 2 = MaKCcMMaslbHOE KONIMYECTBO MNABAOLWMX AAHHBbIX.
® 3 = MWHUMaNbHOE KO/IMYECTBO NNABaOLNX AAHHBbIX.
® 4 =He ucnonbayetca B ocumanorpadax InfiniiVision.
e 5 =He ucnonbayetca B ocumanorpadax InfiniiVision.

® 6 =umndpoBble 8-6UTHbIE 3HAKOBbIE AaHHbIE (A9 UMPPOBbIX KaHANoB).

BaiTbl Ha TOYKY | 16-6MTHOE KOPOTKOE YMC/I0, O3HAYAtOLEe YMC/I0 BANTOB Ha TOUKY AAHHbIX.

Pasmep bydepa |32-6uTHOE Lenoe, 03HaYaLLee pa3mep bydepa, Heobxogumblit gan
YAEPHKAHUA TOYEK AAHHbIX.

MprMmep Nporpammbl ANA YTEHNA ABOMYHbBIX AAHHbIX

Obpasel, Nporpammsl A5 YTEHUA ABOUYHbBIX AaHHbIX MOXHO HalTK, Habpas B
Beb-bpaysepe agpec www.keysight.com/find/3000TX-Series-examples 1 Bbibpas
"ObpaseL, Nporpammsl 415 YTEHUA ABOUYHbIX AaHHbIX".

Mpumepbl ABONYHbIX GanioB

C6op AaHHbIX  Ha NnpuBeLeHHOM HMMKe PUCYHKe NMOKa3aH ABOUYHbIN dalin ogHoro umkna cbopa ¢
HECKONIbKMX  JaHHbIMWM HECKOMbKMX KaHa/0B.
aHasIoroBbIX
KaHaNoB 33 OAMWH
LMKA
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C60op paHHbIX
BCEX Moaynen
NIOTUYECKUX
KaHa/N0B 3a 0AWNH
LMKA

432

File Header

12 bytes Number of Waveforms = N

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Waveform Header N | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

Ha npuBefeHHOM HUXKe PUCYHKe NMOKa3aH 4BOUYHbIN dalin ogHoro umkna cbopa ¢
[OaHHbIMU BCEX MOAYNEN COXPAHEHHbIX TOrMYECKUX KaHAOB.

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



C60op paHHbIX
OfHOro
aHaNoroBoro
KaHana B
CermeHTUPOBaHH
yto NamATb

OnopHbIN curHan

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 nprBeAeHHOM HMMXKE PUCYHKE NOKA3aH ABOWMYHbIM Gaia AaHHbIX OAHOrO
aHaNOroBOro KaHana, 3an1caHHbIX B CErMEHTUPYEeMYO 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

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

dannbl CSV n ASCII XY

e "Crpyktypa dannos CSV n ASCIl XY" Ha cTpaHmue 435

¢ "MWHUMMaNbHOE N MaKCMManbHoe 3HaYeHus B paiinax CSV" Ha cTpaHumue 435
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Ctpyktypa darnos CSV n ASCII XY

MapameTp OANHA NO3BOAAET BbIOPATb YMC/I0 ToYeK B cermeHTe darina CSV nam ASCII XY.
Bce cermeHTbl xpaHaTca B darine CSV nam B Kaxkaom dane aaHHbix ASCII XY.

Hanpumep, ecnm ana napametpa "AnmHa" 3agaHo 3HaveHne 1000 ToUYEK, TO CErMEHT
oyaet cogepaTb 1000 To4YeK (CTPOK B 31EKTPOHHON TabauLe). MNpn coxpaHeHnmn BCex
CEermMeHTOB MCMO/b3YETCA TPU CTPOKM 3aro/10BKOB, MOSTOMY NEPBbLI CErMEHT
nomelaeTca B CTPOKy 4. [laHHble BTOPOro cermeHTa Ha4mHatoTCA co CTpoku 1004. B
cTonbue BpeMeHN 0TOHPaXKAETCA BPeMsA C MOMEHTA 3amnycKa No NePBOMY CErMEHTY.
BbI6paHHOE YMCNO TOYEK B CErMeHTe 0TODPAXKAETCA B BEPXHEN CTPOKE.

®opmart BIN bonee noaxoauT ona nepeaadn aaHHbix, yem CSV mnam ASCII XY. StoT
bopmaTt ncnonbayetcs Ana Hanbonee HbICTPOM Nepesayn JaHHbIX.

MWHMMaNbHOE U MaKCMManbHOe 3Ha4yeHna B pannax CSV

Mpu BbINOAHEHUMN U3MEPEHNA MUHUMYMA UM MaKCUMyMa 0TOBparkaemble Ha aKpaHe
N3MepPEHUA MUHUMANbHOE M MAaKCMMaibHOE 3Ha4YeHUA MOTyT He 0TobpasuTbes B daline
CSv.

Ob6bAcHeHne  [pu yacToTe AMCKpeTM3aummu ocumanorpada, pasHoi 4 M8uib/c, otbop Npob
npousBoanTCa Kaxaple 250 nukocekyHa. Ecan ana kosdduumeHTa pa3BepTKM 3343aHO
3HauveHue 10 mKc/aen, To byaeT otobpaxatbes 100 MKC JaHHbIX (Tak Kak no
rOpM30HTaNM 3KpaH pasdenieH Ha AecaTb cermeHTos). ObLiee Ymncno npob, oTbnpaembix
ocumnnorpadom, MOXKHO BbIYUC/IUTL MO GopMmy/e, NPUBEAEHHON Aanee.

100 mKc x 4 BbIb/c = 400 000 npob.

Ocumnnorpady Tpebyetcs otobpasntsb 371 400 000 npob B 640-nMKceNbHbIX rpadax.
Ocumnnorpad BbINOAHUT NpopexkmBaHmne 3tux 400 000 npob ana 640-nNuKcenbHbIX rpad,
M NPU TaKOM NPOPEKMBAHUMN OTCNEKMBAIOTCA MUHUMA/bHbBIE U MaKCUMaNbHble
3HaAYeHMA BCeX TOYEK, NPeacTaBAeHHbIX B 1000 0TAeNbHO B3ATON rpade. B aToi rpade
9KpaHa v byayT 0TO6PaXKaTbCA TakMe MUHUMA/bHbIE U MaKCUMasIbHble 3HAYEHUA.

MNonobHbIM ke 06pa3om cokpallaeTca 06bem NoAyYeHHbIX AaHHbIX 417 CO34aHMA
3anucK, NPUroAHON ANA Pa3NYHbIX BUAOB aHaNM3a, Hanpumep, 418 MU3MepPeHUin Unm
AaHHbIX CSV. PaKkTUYecKn, Takaa aHaUTUYECKan 3anuch (MK 3anUcs U3MepeHus)
3Ha4YnTeNbHO ANnHHee 640 ToueK 1 MoXKeT coaepKaTb A0 65 536 ToveK. [TocKoNbKY
YMCNIO NONYYEHHbIX TOUYEK NpeBblwaeT 65 536, HE0OX0AMM TOT UM UHOW BUA,
npopexmBaHuma. CpeacTBO NPOpEXMBaHMA ANA co3aaHMA 3anmcn CSV HaCcTPOEeHO Ha
BbIMO/IHEHME HaUyYLLEelN OLEHKM BCeX NPob, NpeacTaBAAoWMX KaXKayro TOUKY B 3aMUCH.
To ecTb, B dpaiine CSV moryT He 0ToBpasnTbCs MUHMMAIbHOE U MaKCMMabHOe
3HaYeHMA.
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OduumanbHoe yBeaoMAEHNE

CTOpOHHME oduLManbHble yBeAOMAEHUA U IMLEH3UW NPOrpaMMHOro obecneveHuna ana
Bepcun 7.30 gaHHbIx ocumnnorpados InfiniiVision cepun X npuBoaaTcs no ccbike:
www.keysight.com/find/InfiniiVision-third-party-software-0730.

MapKnpoBKa NPoayKTa M HOpMaTMBHAA MHPOPMaLMA

Ha ocumnnorpadax 3000T cepum X MCNonb3yoTca caeaytolmne CUMBObI.

Cumson OnucaHue

BHMMaHMe — p1UCK NOpaKeHUA 31eKTPUYECKMM TOKOM

BHMMaHWe — CM. CONYTCTBYIOLLYIO AOKYMEHTALMIO

3TOT CMMBOJ YKa3bIBAET Ha OTAE/bHbIN COOP INEKTPUYECKOro 1
3/1eKTPOHHOIro 060pYyA0BaHUA B COOTBETCTBUM € 3akoHOM EC oT 13
asrycrta 2005 r. Bce anekTpuyeckoe v 3eKTPoHHoe obopyaoBaHue
3anpeLaeTca BbibpacbiBaTb BMecTe ¢ ObITOBbIMM OTX04aMM, A
cnepyeT OTNPaBAATb Ha yTUAM3aUMIO (cnpaBoYHan gupektnsa WEEE
2002/96/EC).

I > >

YKasbiBaeT nepuoa spemeHun, B Te4HeHne KOToOporo He oXXnaaetca
4 YyTe4YKa NN Pa3NoKEeHNE aNeMEHTOB C ONACHbIMU TN TOKCUYHbIMK
Bewecrtsamu BO Bpema HOpMaZibHOro NCNo/1b30BaHUA. PacueTHbIV
CPOK 3KcnAyaTaumMn 4aHHOTO U3aennAa CoCTaBaAeT COPOK NeT.

3Hak RCM aBnAeTca 3aperncTpmpoBaHHbIM TOBAPHbIM 3HAaKOM
YnpaB/ieHus no cBA3M U CpeacTBamM MAcCoBOM MHbOpMaLUn
ABcTpanuu.

> @
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Cumson OnucaHue

ICES/NMB-001 3Hak CE ABnAeTCcA 3aperncTpMpoBaHHbIM TOBaPHbIM 3HaKOM
c € EBponeiickoro cotosa.
ISM GRP 1-A ICES / NMB-001 Cet appareil ISM est conforme a la norme NMB du

Canada. 9Ta MapKMPOBKA YKa3bIBAET, YTO MPOAYKT COOTBETCTBYET
KaHaZCKoMy CTaHAapTy Ans obopynoBaHMA, KOTOpPoe ABAAETCA
ncToyHMKkom nomex (ICES-001).

IT0 TaKKe CMMBO/ NPOAYKTA Kaacca A NPOMBbILWIEHHOW Hay4HOM U
meguumHckol rpynnbl 1 (CISPR 11, cTatbs 4).

@ ® 3Hak CSA ABnAeTca 3aperncTpmMpoBaHHbIM TOBAPHbIM 3HAaKOM
= KaHagcKkoW accoumaumn mexayHapoaHbIX CTaHAAPTOB.

E@ 3Hak cepTudmKaumm KOxHoW Kopewn yKasbiBaeT Kog,
(CC.RENLAT: naeHTMdMKaTopa MapKMPOBKK, KOTOPBIA MMeET Cneayowmii
1ADSOX3000A dopmar:

MSIP-REM-YYY-Z27777777777777.

CooTBeTcTBME  HacToALLMM 3a8BAAEM, YTO JaHHbIM NPUBOP COOTBETCTBYET TPEHOBAHMAM MO YPOBHIO
TpeboBaHMAM K Liyma fepmaHuu, [leknapaums ana mawmH (Laermangabe nach der
ypoBHIO WWyma  Maschinenlaermrerordnung-3.GSGV Deutschland).
lfepmaHum

M3nyuyaemblii akycTuueckuii wym/Geraeuschemission

LpA <70 nb LpA <70 ob
MNonoxeHne onepaTtopa am Arbeitsplatz
Ob6bl4HOEe NonoXKeHne normaler Betrieb
cornacHo ISO 7779 nach DIN 45635 t.19
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

25 3anyck no CAN/LIN u
nocsaenoBaTeibHOe
lekoaMpoBaHme

Hactpoiika curHanos CAN/CAN FD / 439

3arpysKa 1 npocmoTp CMMBOIMYECKUX AaHHbIXx CAN / 443

3anycK no gaHHbiM nocnegoBatenbHon wuHbl CAN/CAN FD / 444
MocnepoBatenbHoe aekoauposaHue CAN/CAN FD / 446
Hactpoiika ana curHanos LIN / 453

3arpysKka 1 oTobparkeHue CUMBOIMYECKUX AaHHbIX LIN / 455
3anyck no LIN / 455

MocneposatenbHoe aekoamposaHue LIN / 458

Ons 3anycka CAN/LIN v nocnenosatenbHOro AeKoAMPOBaHMA TpebyeTcs MUEH3MS.

HacTpoika curHanos CAN/CAN FD

HacTpoiika 3akntoyaeTca B nogkMtouYeHnn ocumnnorpada K MCTOUHMKY curHana CAN u
yKasaHuu B MeHto "CUrHanbl" MCTOYHMKA CUTHaNa, MOPOrOBOro YPOBHSA HaMpPsKeHMs,
CKOPOCTM nepeaaym AaHHbIX U KOHTPOMbHOM TOYKM.

MoacoeanHuTe ocumnnorpad K UCToUHUKY curHana CAN ¢ JOMUHAHTHO HU3KOWM
nonapHocTblo. Ecan ana nogkntoveHma Kk curdany CAN ncnonbyerca
andodepeHuManbHbIi NPOBHMK, NOAKAOUYMTE KOHTAKT "+" MPOBHMKA K AOMUHAHTHOMY
Hu3Kkomy curHany CAN, a "-" — K 4OMMHAHTHOMY BbicOKOMY curHany CAN.

KEYSIGHT

TECHNOLOGIES
439
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440

YT106bI HAaCTPOUTL OcuMANorpad Ana NoaydYeHus gaHHbix curHanos CAN, BbINOAHUTE
cnepyolme AeNCTBMA:

1
2

HaxkmuTe kHonKy "[Serial] MocnegoBaTtenbH.".

HaxmuTe nporpaMmHyto KHoMKy "MocnepoBaTenbHOCTb", C MOMOLLbIO PYYKM BBOAA
BbibepuTe Hy»KHbIV cnoT (Mocned. 1 uaum MNocnead. 2), 3aTem CHOBa HaxkMUTe
NPOrpPamMMHY0 KHOMKY, YTOObl BKAKOUYMTb AeKoAMpPOBaHME.

HasmuTe nporpaMmHyto KHOMKy "Pexum" 1 Bbibepute Tnn 3anycka CAN.

HaxmuTe nporpaMmHyto KHoMKy "CUrHanbl", 4ToObl OTKPbITL MeHto curHanos CAN.

HaxmmuTe KHonKy "UCcTouHUK" 1 BbibepuTe KaHan ans curHana CAN.

KaHany nctoyHnka CAN byaeT aBToMaTUYECKM MPUCBOEHA METKA.

HaxkmuTe nporpammHuyto kHonky "Mopor" 1 nosepHUTe pyyKy BBOAA, 4TOObI BbIOPATH
YPOBEHb NOPOroBoOro HanpaxeHua curHana CAN.

MoporoBbIt ypoBEHb HANPAMKEHUA NPUMEHSAETCA NPU AEKOANPOBAHNUM, U OH
MCNO/Ib3YETCA B Ka4eCcTBE YPOBHA 3amnycKa, Koraa Ana BbibpaHHOro c1oTa
[OEeKOAMPOBaHMA NPOTOKO/IA YCTaHOB/IEH TUM 3aMycKa.

HaxmuTe nporpammHyto KHonky "Cra" "HacTpoiku ckopoctu'”, yTobbl OTKPbLITH
MEHH CTaHAaPTHbIX HacTpoeK ckopocTn CAN.

PTHEIE HACTRORKK YaCTOTsl

a HaxmuTte nporpammHyto KHonky "boa™ 1 nosepHUTE pyyky BBOAA, HTOOLI
BbIOPaTb CKOPOCTb Nepesayn AaHHbIX, COOTBETCTBYIOLLYIO TaKOBOW CUrHaNa LWMHI
CAN.

CropocTb nepegauv AaHHbix CAN MOKeT bbiTb YyCTaHOB/IEHA B
npeaycTaHoBAeHHOM AnanasoHe oT 10 Kbut/c no 5 M6uTt/c unm 3agaHa
nons3osartenem s AnanasoHe ot 10,0 Kbut/c 4o 4 Méut/c ¢ warom 100 6ut/c.
MNowarosana yCTaHOBKA NO/b30BaTE/NIEM CKOPOCTU Nepeadm AaHHbIX B AMaNa3oHe
oT 4 M6ut/c no 5 MbuT/c He gonycKkaeTcs.

CKOpOCTb Nepeaayn AaHHbIX N0 YMOAYaHWUIO cocTasnsaeT 125 kbut/c.
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3anyck no CAN/LIN 1 nocnegosatensHoe gekoamposarme 25

Ecnum ckopocTtu curHana CAN He COOTBETCTBYET HM OAHO M3 NpeayCTaHOBAEHHbIX
3HAYEHMUI, TO AR YKa3aHWA CKOPOCTM nNepedaym BbibepuTe napameTp "3aaaHo
nonb3oBartesiem", 3aTeM HaXKMUTE NPOrPaMMHYt0 KHOMKY "Monb3oB. cKopocTb" 1
NMOBEPHUTE PYYKY BBOAA.

b HaxmuTe nporpammHyto KHoMKy "KOHTPO/IbHAA TOUKa" 1 NOBEPHUTE PYyUKY
BBOAA, YTOObI BbIGPATL TOUKY MeKAy da3oBbiMM cermeHTamun 1 u 2, rae
M3MEPAETCA COCTOAHME WMHbI. ITO NO3BOAAET KOHTPOAMPOBATL TOUKY LMK
nepeaayn 6uTa, B KOTOPOK NPOUCXOAMT NOAYYEHNE 3HAYEHUA BUTa.

:X One Bit X:
|

70%
80%

Sample Point

Cc Haxmute KHOMKy maclitaba "Hazaza/sBepx", 4ToObl BEPHYTHCA B MEHIO
curHanos CAN.

8 Mpu aekoamnpoBaHmm cnurHana CAN FD HakmuTe nporpamMmmHyto KHomKy "HacTpoiku
cKopocTtu FD", 4To6bl OTKPLITH MeHI0 HacTpoek ckopocTn CAN FD.

Ons ctaHaapTHoro CAN gosixKHbI 6bITb 3a4aHbl MPaBUAbHO TONbKO "CTaHAApTHbIE
HacTponku ckopoctn". Ans CAN FD aonkHbl 6bITb 3a4aHbl NPAaBUIbHO KaK
"CraHAapTHbIe HacTpolKK ckopocTh", Tak 1 "HacTpolikm ckopoctu FD".

a Haxmute nporpammHyto KHomnKy "boa" 1 noBepHUTE pyyKy BBOAA, YTOObI
YCTaHOBMWTb CKOPOCTb Nepenayn gaHHbix CAN FD, aHanormyHyto curHany
TECTUPYEMOTO YCTPOMCTBA.

Ecan Tpebyemasn CKOPOCTb Nepeaadn AaHHbIX He oTobparkaeTca B CrMcKe,
BbibepuTe "3agaHo nonb3oBaTenem" 1 MCNo/b3yNTe NPOrPaMMHYIO KHOTMKY
"Monb30B. CKOPOCTb", YTOObLI YCTAHOBUTL CKOPOCTb NEPeaayn AaHHbIX.
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CkopocTb nepegayn aaHHbix CAN FD mosKeT 6bITb 3a4aHa B NpeayCcTaHOBAEHHOM
amnanasoHe ot 1 oo 10 Méut/c nnu 3agaHa nosb3osaTesiem AmanasoHe oT
10,0 kbut/c po 10 M6éut/c ¢ warom 100 6ut/c.

Ecnu BbibpaHHaa CKOPOCTb Nepeaayn AaHHbIX He coBnazaeT co ckopocTbio CAN
FD, MOryT BbINOMHATLCA IOXKHbIE 3aMyCKM U AEKOANPOBAHME.

b HaxkmuTte nporpammHuyto KHonky "KoHTponbHaA TouKa" 1 noBepHUTE pyyKy
BBOAA, YTOObI BbIGPATb KOHTPObHYHO TOUKY.

KOHTPO/IbHas TOYKa — 3TO MOMEHT BO BpemeHu nepeaayv 6uta, Koraa
onpeaenaeTca ypoBeHb CUrHana (AOMMHaHTHBINA UK PELECCUBHBIN).
KOHTpO/IbHas ToYKa npeactasafeT coboi NPOLEHTHOE COOTHOLWEHME BPEMEHM
Havasia 1 3aBeplleHnsa nepedaqv buta.

[na obecneyeHmsa HaAEXHOIO 3anycKa M AeKOAMPOBaHMA MOKET NOTPeOb0oBaThHCA
HACTPOMKa KOHTPOIbHOM TOUYKM. ITO 3aBMCUT OT ceTeBo Tononornm CAN FD, a
TaK¥Ke OT pacnonoxeHua NnpobHMKa ocumanorpada B cetu.

¢ Haxmute nporpammHuyto KHomnKy "CraHgaapT"”, 4tobbl BbIDpPaTh CTaHAAPT ANA
MCMO/Ib30BAHMA NPU AEKOAMPOBAHUN MK 3anycKe no naketam FD, ISO nan He
ISO.

[aHHana HacTpoiKa He aencTeyeT Npu 06paboTke Knaccuyeckmnx (He FD) nakeTos.

d Haxmute KHOMKy maclitaba "Hazaza/seepx", 4TOObl BEPHYTHCA B MEHIO
curHanos CAN.

9 Hakmute nporpaMmHuyto KHomnKy "Curdan" v BbibepuTe TMN M NONAPHOCTb CUTHaNa
CAN. MMpu 3TOM KaHany-UCTOYHMKY TakxKe ByaeT aBTOMaTUYEeCKM NPUCBOEHA METKA
KaHana.

"CAN_H" — dakTnueckaa gnddepeHumanbHasa winHa CAN_H.

"Anddepenuyman (H-L)" — curHansl anddpepeHumansHomn wnHbl CAN,
NOAK/MOUYEHHbIE K aHaNIOrOBOMY KaHasy MCTOYHMKA C MOMOLLbHO
anddepeHUmnanbHoro NpobHmnKa. MoakntoumTe KOHTaKT "+" NpobHMKa K
OOMMHAHTHOMY Bbicokomy curHany CAN (CAN_H), a "-" — K AOMUHAHTHOMY
Huskomy curHany CAN (CAN_L).

JOMWHAHTHbIE HU3KME CUTHANbI
"Rx" — curHan npuema ot TpaHcueepa WnHbl CAN.
"Tx" — curHan nepegaym ot TpaHcmeepa WnHbl CAN.

"CAN_L" — curHan daktmyeckon andpdepeHumansHon wnHbl CAN_ L.
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"AnddepeHuyman (L-H)" — curHansl anddepeHumansHomn wnHbl CAN,
NOAK/IOYEHHbIE K aHaNI0rOBOMY KaHasly MCTOYHMKA C MOMOLLbHO

n,n

anddepeHUmnanbHoro NpobHMKa. MoakntoumTe KOHTAKT "+" NpobHMKa K
OOMMHAHTHOMY HM3Kkomy curHany CAN (CAN_L), a "-" — K AOMUHaAHTHOMY
BbicOKOMy curHany CAN (CAN_H).

3arpyska 1 npocMoTp CUMBOAMYECKMX AaHHbIX CAN

Mpwu 3arpyske (Bbi3ose) daina ceasm ¢ 6azoi aaHHbix CAN DBC (*.dbc) B ocumnnorpad
€ro CMMBO/IMYECKUE AAHHbIE MOMKHO:

® pPOCMaTPMBaTb B BMAE CUTHaNa AeKOAMPOBAHMA U B OKHe JINCTUHTA.
® 1CNONb30BaATb NPU HacTpolKe 3anycka CAN.

® 1ICMN0/1b30BaTb NpU Noucke aaHHbIX CAN B cMrHane LeKoamMpoBaHuUA.

BbizoB daina DBC B ocumnnorpad

1 HasxkmuTe kHonKy [Save/Recall] CoxpaHeHue/Bbi30B > Bbi30B > Bbi3oB >
CumBonunyeckue gaHHble CAN (*.dbc).

2 HaxkmuTe KHoMKy HaxkaTb gnAa nepexoga v yKaxkuTe nyTb K dany DBC Ha
3anomumHatoulem yctponcrtee USB.

3 HaskmuTe 3arp. B: 1 BbibepuTe, Kakol cUrHan NocNeaoBaTeIbHOro AeKoAMpPoBaHUS
(S1 nnn S2) byaeT Mcnonb3oBaTbCA C CUMBOIMYECKOM MHPOPMaLMEN.

4 HaxmuTe KHONKYy Ha)KaTb A4 BOCCTAaHOB/IEHUA.

®aitn DBC ocTaHeTcs B ocuuanorpade, noka oH He ByaeT 3ameHeH uaun He byaet
BbINO/IHEHA OMNepaLmns 6e30NacHON OYUCTKM.

MpocmoTp cumBonnyecknx aaHHbix CAN:
1 HaxkmuTe KHonKy [Serial] MocneaoBaTenbH.

2 HaxmuTe nporpammHyto KHonky OTobpaxkeHue 1 BbibepuTe s31emMeHT
Cumeonunyeckui (Bmecto LLlecTHagLaTepUUHDINA).

BbibpaHHoe 3HaYeHMe ByaeT MPMMEHEHO K CUTHaNy AeKOAMPOBaHMA N OKHY JIMCTUHTA.

AOna naketos CAN FD cmmBonnyeckoe geKogmpoBaHMe orpaHnUYeHo nepsbiMun
BOCEMbIO BanTamu.
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3anyck no AaHHbIM nocaegosatenbHol WwinHbl CAN/CAN FD

YT106bI HacTpOUTL ocumanorpad ana nonydyeHms curHana CAN, cm. pasgen "Hactpolika
curHanos CAN/CAN FD" Ha cTpaHuue 439.

3anyck No N0KanbHOM ceTn KoHTpoAnepos (CAN) NnpefoCcTaBNAET BO3MOXKHOCTb 3amnycKa
no curHanam CAN Bepcum 2.0A, 2.0B n CAN FD (M3meHAemasn CKOPOCTb nepeaaym
OAHHbIX).

Hanee npeacrasneH naket coobuieHns CAN B curHane tuna CAN_L.

Bus Arbitration|Control| Data CRC |ACK
Idle Field Field Field Field [Field

?
SOF edge

EOF | Intermission

[encTBus nocne HacTporku ocumanorpada Ha nonyydeHune curHana CAN.
1 HaxmuTte "[Trigger] 3anyck".

2 HaXXmuTe B MEHI0 3amycKa NporpammHyto KHomnky "Tun 3anycka" 1 nosepHuTE pyyKy
BBOAA, YTOObI BbIGPaTh NocnedoBaTenbHbll cnoT (Mocnea. 1 wam Mocnea,. 2), Ha
KOTOPOM BbINONHAETCA AeKoanposaHme curHana CAN.

[ERTEE

DuneTpoeats no M, Onpenenure Pactmp. WM,

3 HaxkmuTe nporpammHyto KHomnky "3anyctutb no:" 1 noBepHMTE pyyKy BBOAA, HTOObI
BbIOPATL yCA0BME 3aMycKa.

"SOF (Hauyano nakera)" — 3anyck Npu Ha4yanbHOM BUTe AN AaHHbIX M NAaKeToB
neperpysku.

"EOF (KoHeu, nakeTa)" — 3anyck B KoHLe ntoboro naketa. *

"UA nakeTta" — 3anyck npu ntobom ctaHaapTHom nakete CAN (nakeT AaHHbIX Uan
yaaneHHsi naket) uam CAN FD B KoHue nonsa 11- nam 29-6utHoro N4,

"W/ nakeTa gaHHbIX (He FD)" — 3anyck npu cTaHaapTHbIX NakeTax AaHHbIX CAN B
KoHue nonsa 11- nam 29-6utHoro N4,
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"W/, nakeTa AaHHDbIX U AaHHbIX (He FD)" — 3anyck npu Ntobom cTaHaapTHOM
nakete AaHHbIx CAN B KOHUe nociefHero 6uTa AaHHbIX, ONpeaeseHHoro B
HacTpolKax 3anycka. Koa DLC nakeTa gonyKeH coBnaaaTb C YKa3aHHbIM YNCIOM
6alToB.

"W/, nakeTa gaHHbIX U AaHHbIX (FD)" — 3anyck npu naketax gaHHbix CAN B KOHLE
nocnefHero 6uTa AaHHbIX, ONpPeaeNeHHOro B HacTPOMKax 3anycka. MoxHo
BbIMOMHATb 3aNyCK MakcMMyM Mo 8 baliTam AaHHbIX 13 Nto6oro mecTa AaHHbiX CAN
FD ganHol ao 64 6aiTos.

"W/, ypaneHHOro nakeTta" — 3anyck npu cTaHaapTHbIX yaaneHHbIx naketax CAN B
KoHuUe nona 11- mnm 29-6utHoro M.

"MakKeT ¢ owmnbKoI" — 3anyck npu 6 nocnenosaTesbHbix O B KOHLLE NaKeTa
NaHHbIX. *

"OwunbKa noaTeepKAaeHUa" — 3anyck nNo 6UTy NoATBEPKAEHUS NPU
HenpaBWabHOM NoasapHocTH. *

"OwunbKa popmbl" — 3anyck npu olwmbKax 3ape3epBnpoBaHHoro buta. *

"OwmnbKa cogeprkumoro" — 3anyck npu 6 nocnegosatesbHbix 1 uam 6
nocnenosaTesibHbix O B NakeTe 6e3 oWnboK nam neperpysok. *

"OwwnbKa nona CRC" — 3anyck Npu HeCcoBNaaeHMAX PAacieTHOro U NepeaaHHoro
CRC. Kpome Toro, ana naketoB FD 3anyck nponcxoamT Npu olmMbKe cyeTymnKa
coaepxmnmoro. *

"OwwubKa cneundpukaumm (noaTeepAeHUe Unu popma, Unu copgepkaHue, uam
CRC)" — 3anyck npu owmnbKax noaTBEPKAEHUA, POpMbI, coaepaHma uam CRC. *

"Bce owmnbKM" — 3anycK nNpu BCex owmnbKax cneunduKkaummn 1 naketax c
owmnbramum. *

"but BRS (FD)" — 3anyck npu 6ute BRS naketos CAN FD. *

"PasgenutenbHblii 6ut CRC (FD)" — 3anyck npu pasaenmtensHom 6ute CRC B
naketax CAN FD. *

"but ESI akTuBHbIN (FD)" — 3anyck npu 6ute ESI, ecnm oH akTuBeH. *
"but ESI naccusHbin (FD)" — 3anyck npu 6ute ESI, eciv oH naccmBeH. *
"MakeT neperpyskun" — 3anyck Npu nakete neperpysKku.

* MOXHO AONONHWUTENBHO KBAaAMOULMPOBATL 3aMyCK A1A NaKeTOB C CAMOCTOATENbHO
3agaHHbIMK V.

Mocne 3arpy3skn cumeonmndeckmx aaHHbix CAN B ocumnnorpad (cm. "3arpyska u
NPOCMOTP cuMBONYEcKMX AaHHbIx CAN" Ha cTpaHuue 443) MOKHO BbIMOJHNUTL
3anyckK No cneayowmm s1eMeHTam.
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"CoobuweHue" — cumaoibHOE coobLeHme.
"CoobuweHune u curHan (He FD)" — cumBonbHOE cOObLLIEHWNE N 3HAYEHME CUTHANa.

"CoobweHue u curHan (FD, Tonbko nepsbie 8 6aiiToB)" — cMBOIbHOE
cooblleHne 1 3HaYeHme CUrHana, orpaHUYeHHoe nepsbiMK 8 BalTamm AaHHbIX FD.

CUMBOIMYECKME COOBLLEHMS, CUTHA/IBI U 3HAYEHUA MOXKHO onpeaenuTb B dalie
cBA3M ¢ 6a3oi aaHHbIx DBC.

CooblueHne npeactaBnseT cobol CMMBOAMYECKOE MMA MAEHTUDUKATOPA NaKkeTa
CAN, curHan — cumBoanYeckoe nms 6uta nam Habopa 6uToB B AaHHbIX CAN, a
3HAYEeHME MOMKET MMETb CMMBOJ/IMYECKOE NpeacTaBieHne 3HaYeHn 61T curHanos
WAN AECATUYHOE NPeACTaBNeHME C eAMHNLAMM U3MEPEHUA.

4 BbibpaB ycnoBMe, NO3BONAIOLLEE BbIMOAHUTb KBAIMOUKALIMIO MO MAEHTUDUKATOPY
WM 3aMyCK NO MAEHTUOMKATOPY UK 3HAYEHMAM JaHHbIX, BOCMONb3YNTECH
nporpammHoi KHonkow "®unbtpoBatb no UA" nan nporpammHoin KHonko "BuTel”,
meHto "BuTbl CAN" 1 OCTaBLIMMMCA KHOMKAMU A5 YCTAHOBKM 3TUX 3HAYEHUN.

[ns nonyyeHns noapobHbIX CBeAeHMI 06 MCMNONb30BaHUM OCTa IbHbIX MPOrPaMMHbIX
KHOMOK /1 BBEAEHMA 3HAYEHUI HAXMUTE U YAEPKMBANTE UCKOMYIO KHOMKY, YTOObI
BbIBECTM Ha 3KpaH GparmMeHT BCTPOEHHOM CpaBKu.

[ns bonee yoobHOro nepemeLleH1s Mexay AeKOANPOBaHHbIMM AAHHbBIMMU MOXKHO
MCNOAb30BaTh pexkmm "MacwTab".

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHan CAN
HACTO/IbKO Meg/1eHHbIM, YTO MPONCXOAMT aBTOMATMYECKUI 3anycK ocumanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmHyto
KHOMKY PeXXum, 4tobbl USMEHUTb PeXUM 3anycka ¢ ABTO Ha O6bIYH.

CeeseHuA 0 gekoanposaHuu npoTtokosa CAN cm. B pasgene "MocnesosaTtensHoe
nexkoamnposaHue CAN/CAN FD" Ha cTpaHuue 446.

MocneposaTenbHoe aekoamposaHme CAN/CAN FD

Y7106bI HacTPOUTL ocumnnorpad ans noaydyeHuns curHanos CAN, cm. pasgen "HacTpoiika
curHanos CAN/CAN FD" Ha cTpaHuue 439.
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[na HacTpoliku 3anycka no CAN cm. pasgen "3anyck no AaHHbIM Noc/ief0BaTeIbHOM
wuHbl CAN/CAN FD" Ha cTpaHuue 444,

HacTtpoika nocnenosatenbHoro aekoanposaHua CAN

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObLI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.

Muetunr

et

2 Ec/nu cTpoKa AeKoAMpOoBaHMA He oTobparkaeTca Ha Aucnaee, 414 ee BKAYeHNUn
HaxXmuTe KHomMKy [Serial] MocnepoBaTenbH.

3 Ecav ocumnnorpad octaHosneH, ana cbopa U AeKOAMPOBAHUA AaHHbIX HAKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnun HacTpoiika He obecneynBaeT yCTOMYMBOrO 3aMycKa, To, BO3MOXKHO, curHan CAN
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3amnycK ocunanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpammHyto
KHOMKY PeXKum, 4Tobbl U3MEHUTL PEXXUM 3anycka c ABTO Ha O6bIYH.

[nsa 6onee ynobHOro nepemeLleHna Mexay AeKoAnPOoBaHHbIMU AaHHbIMU MOXKHO
MCMo/b30BaTh OKHO MacwTab no ropnsoHTa u.

Cm. Takke ¢ "MHTepnpetaumsa aekoauposaHua CAN/CAN FD" Ha cTpaHuue 448
e "Cymmupytoutee yctporicteo CAN" Ha cTpaHuue 449
e "UHTepnpetaumsa gaHHbix CAN nuctuHra" Ha cTpanuue 451

e "Mouck gaHHbix CAN B Tabnuue nuctuHra" Ha ctpaHumue 452
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25 3anyck no CAN/LIN v nocnenosaTenbHoe 4eKoANpOoBaHKe

NuTepnpeTaumna gekoamposanma CAN/CAN FD
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PesynbTtaTbl AekoamposaHuna CAN oTobpaskatoTca cneayowmmm UBeTamu:

448

CuHue yrnosble GOpMbl CUTHAN0B — aKTUBHaA WKWHA (BHYTPM NakeTa/Kaapa).
CUHMWE IMHUKM MO cepeamHe — WMHA HeaKTUBHa.

N[ nakeTa — XenTbli.

BaitTbl AaHHbIX — HBesble WecTHaALaTePUYHbIE YnCAa.

Tun naketa CAN 1 Koa AMHbI AaHHbIX (DLC) — CMHWMIA 408 NaKeToB AaHHbIX, 3e/1EeHbIN
— ONA yaaneHHbIX nakeTos. 3HavyeHne DLC — Bcerda aecAatuyHoe ymcao. CyLlecTsyroT
cnenytowme tmunbl naketos CAN:

FD — nakeT CAN FD, ckopocCTb nepeaayn B b1UTax KOTOPOro He NepeKkoYaeTca B
dase JaHHbIX.

BRS — nakeT CAN FD, ckopocTb nepeaayn B bMTax KOTOPOro NepeKkatoyaeTcs B
daze JaHHbIX.

RMT — cTaHZapTHbIN yaaneHHbin naket CAN.

Data — cTaHAapTHbIM NakeT AaHHbIx CAN.
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3anyck no CAN/LIN 1 nocnegosatensHoe gekoamposarme 25

CraTyc dnara nHAMKaTOpa COCTOAHMA ownbkM (ESI) oTobpaxaeTtcs B ctonbue "Tun" B
Lister. Ecnm 6uT ESI sBNsSieTCs peueccMBHbIM, YKa3biBatOLWLMM Ha NAaCCUBHYIO OLLMOKY,
doH cTonbua "Tun" byaet kentbim. Ecam 6UT ESI yKasblBaeT Ha aKTUBHYHO OLWINOKY,
¢doH cTonbua "Tnn" byaet He3aTEHEHHbIM.

3HayeHue B nose DLC Bceraa oTobparkaeTcs B BUAE AECATUYHOMO YNCAA U yKasblBaeT
yncno 6anToB B Nnakete. Hanpumep, ana naketa FD, koa DLC koTtoporo OxF,
npeacTaBAsOWMI NakeT 13 64 6alToB, B CTPOKE AEKOAMPOBaHMA 0TOHpa3nUTCA
"DLC=64", a uncno "64" otobpasuntca B ctonbue DLC B Lister.

e [lakeT neperpyskn — cnHuii ¢ Tekctom "MPIP3K". Meperpy3ka MOXET NPON30ATH A0
OKOHYaHMA yCNOBMA NaKeTa. [1pyn STOM NaKeT 3aKPbIBAETCA M OTKPbIBAETCA C CUHUMM
CKOBKamu B Havane ycnosma neperpysku.

e CUeTUYMK COALPKMMOro — 3e/1eHOE WeCTHAAUATEPUIYHOE YMC/I0, eC/IN NPABUIBHO,
KpacHoe — npu obHapy)eHumn owmnbku. LLlecTHaauaTepmyHoe Yncno otobpaskaercs
UMKANYECKMM ABOMYHBIM KOAOM CO CHETYMKOM BUTOB KOHTPO/ISA YETHOCTM.

e CRC — cMHMe wecTHaaLUaTepUYHble YMCaa, eCIM MPaBUIbHO, KPacHble — Mpu
OBHapyXeHUN OWNDBKK.

e KpacHble yriosble d)OprI CUTHaAN0B — HEU3BECTHOE COCTOSHME WM OLINGKaA.

¢ [lomeyeHHble NakeTbl C OLWMBKaMM — KpacHbI ¢ TekcTom "OLL. MAKET", "OLL.
COAEPK.", "OLU. ®OPMbI", "OLL. MOATB.", "OLlU. MOMEX" namn "?" (HemsBecTHbIN).

¢ P030Bble BEPTMKA/IbHbIE YePTbl — [/18 NPOCMOTPA AEKOAMPOBaHMA YBenYbTe
KO3pULMEHT pa3BepTKM (M NOBTOPHO 3anycTuTe).

e KpacHas TouKa — A0CTYMHbl AONONHUTENbHbIE CBeAeHMA. [leKOANPOBAHHBbIN TEKCT
COKpalleH. YBennybte KoapdUUMEHT pasBepTKM 418 MPOCMOTPA.

Cymmumpytoulee yctponctso CAN

Cymmupytolee yctpoictso CAN obecneumBaeT BOSMOMKHOCTb HEMOCPEACTBEHHOIO
N3MepeHua KayecTBa 1 apGekTUBHOCTM paboTsl WnHbL. Cymmupytolee yctpoinctso CAN
namepset obuiee Konnyectso naketos CAN, 4ncao owmnbOoK cneundrKaLmm, KONMYecTBo
NMOMEYEHHbIX MAKETOB C OWMOKAaMM, @ TaKKe 3arpy»KEHHOCTb LWMHbI.

TMeTHRR

ot

Cymmmpytoliee yCTPOMCTBO paboTaeT NOCTOAHHO (CUMTan NakeTbl v BbICUMTbIBASA
MPOLEHTHbIE COOTHOLWEHWS), ¥ €r0 NMoKa3aHWsA 0TOBPaXatoTCs, NMOKa BbIMOJHAETCS
nexkoamposaHue gaHHbix CAN. CymmupytolLee YyCTPOMCTBO BbIMOHAET PacyeTbl, AasKe
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3anyck no CAN/LIN n nocnenosatenbHoe AeKOAMPOBaHNE

Tunbl NakeToB

CuyeTymnkm

ecnu ocumnnorpad octaHosneH (cOop AaHHbIX He BeAeTcA). HaskaTne KHOMKK
[Run/Stop] Myck/cTon He BAMAET Ha CyMMUpPYHOLLEE YCTPOUCTBO. MpK 3anoNHEHUN
namATK Ha cyeTYnKe oTobpaxkaeTtca coobuieHne MEPEMOMIHEHUE. Haxatnem
nporpammHoit KHonki Copoc CAN CUETUYUKU 3HAUEHMA CUETUMKOB 0OHYNAOTCA.

e [lakeTbl aKTUBHbIX OLWMOOK — 370 NakeTbl CAN, B KoTopbix y3en CAN pacnosHaeT
COCTOAHWE OLWMDOKM B TEYEHME Nepenadm naketa AaHHbIX AW YA NEHHOTO NakeTa 1
ycTaHaB/MBaeT daar akTMBHOM OLWNOKM.

e YacTM4HaA nepegaya NakeTa NPOMCXOAMT B C/ydae, Koraa ocu,mnnorpad)
O6Hapy)+(l/IBaET npn nepegadye naketa Kakoe-n1Mbo CocTosHUE OLMOKY, KOTOpOEe He
conpoBoOXdaeTcA d)narorv\ aKTMBHOWM OLIMBKM. YacTMYHble NaKeTbl CYETYMKOM He
YYNTbIBAKOTCA.

e Cyetumk MAKETbI npesocTaBnseT obliee KOANMYECTBO 3aBePLUEHHbIX YaaneHHbIX
MaKeTOB, MAKETOB AaHHbIX, MAKETOB NepPerpy3kn 1 NakeToB C aKTUBHbLIMKN OLIMBKaMMU.

e Cyetumk CMEL npenoctasnset obuiee Yyncno ownbok cneumndmKaummn. IToT CYETUNK
OTCNEXMBAET YNCNO OWMBOK NoaTBepKaAeHUs, dopmbl, coaepumoro n CRC. Ecam B
naKkeTe CoAepKMUTCA HECKOIbKO TMMOB OLIMOOK, 3HAaYEHNE CYETUMKE YBEIUUYNBAETCA
Ha obllee YMcio oWMBOK B MakeTe.

e Cuetumk OLLI MAK npeasoctasnneT obliee KoIMYeCcTBO 3aBePLUEHHbIX MaKeToB C
AKTMBHbIMM OWMBKAMM U MX NPOLLEHT OT 06LLEro YMcaa NakeTos.

e HamkaTop LOAD (3arpy3Ka WWHbI) M3MmepaeT Bpemsa akTUBHOCTM LWWHbI B MPOLIEHTaX.
BblumcneHne Nnpom3BoanTCA ¢ MHTEpBanom B 330 Mc, NpUBAN3UTENBHO KasKable
400 mc.

Mpumep. Ecnm nakeT AaHHbIX COAEPHKUT METKY aKTUBHOMN OLINOKK, Npon3onaeT
npupatieHune cyetymkos FRAMES 1 ERR FR. Ecam nakeT AaHHbIX COAEPMKUT OLLMOKY,
KOTOpas He ABNAETCA aKTUBHOM, NaKeT CYUTAETCA YAaCTUYHbBIM U MPUPALLEHUA CHETYMKOB
He NPoncxoamT.
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NHuTepnpeTtauma aaHHbIXx CAN IMCTUHIA

T i Hrom

DLC FaHHele (eI

51 D2 53 11 53 35

0z296435D

0zZ96A95D o0 0z 04

avF

Kpome cTtaHgapTHoro ctonbua "Bpemsa", 8 meHto "CAN J/IMCTMHI" Takke oTobparkatoTca
cneayoume ctonbubl.

NaoeHTMdMKaTop — naeHTUdUKATOP NaKkeTa. 3HaYeHne MOKET BbITb NPeACTaBNEHO B
LecTHaALATEPUYHOM MU CUMBOIMYECKOM dpopmaTe (Cm. "3arpyska 1 npocMmoTp
cumBonnyeckux gaHHbix CAN" Ha cTpaHuue 443).

Tun — T1n nakeTa (yaaneHHbln naket (RMT) uan gaHHble).
DLC — Koa ANMHbI AaHHbIX.

[aHHble — 6aliTbl AaHHbIX. 3HaYeHMEe MOKET BbITb NPeACTaBAEHO B
LecTHaALATEPUYHOM MAN CUMBOIMYECKOM dopmaTe.

CRC — KOHTPO/Ib UMKANYECKMM U3ObITOYHBIM KOAOM.

OWnbKM — BbIAENATCA KpacHbIM. OWMBKM MOTyT BbITh CrefytoWwmmm: olmnbKa
noatsepkaeHua (Ack, A), popmbi (Fo) namn naketa (Fr). PasnnuHble TUNbl oWINBOK
MOryT BbITb CrPYNMMPOBaHbI, Kak, Hanpumep, "Fo,Fr' B npedplayliem npumepe.

VIcKaXKeHHble JaHHble BblAeNATCA po30BbiM. KOra 3TO NPOUCXOAMT, CaeayeT 3a4aThb
[0/ BpEMEHW/IeNEHNA PAa3BEPTKN MEHbLLEE 3HaYEeHMEe M CHOBa 3aMyCTUTL NPOLeCC.
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Mouck gaHHbIx CAN B Tabaunue AMCTUHTa

Bo3MOKHOCTM NoucKa ocumanorpada no3BOAAIOT OTbICKMBATL (M OTMeYaTh) B Tabauue
JlnctnHra gaHHble CAN onpegeneHHoro tuna. Jna nepemelleHna no OTMeYeHHbIM
CTPOKam MOXKHO Mcnosb3oBaTh KHoMKy "[Navigate] Hasurauma" v anemeHTsl
ynpaBneHus.

1

452

BbibpaB CAN B KayecTBe pexkmma nocaenoBaTe/lbHOro AeKoAMPOBaHMA, HAKMUTE
KHonKy "[Search] Mouck".

B MeHI0 MoMCKa HaxKMUTE NPOrpaMmHyto KHOMKY "MoucK", 3aTem NoBepHUTE pydry
BBO/a, YTOObI BbIOpaTh NocaeaoBaTensHbi cnoT (Mocnea. 1 uav Mocneq. 2), Ha
KOTOPOM BbINOAHAETCA AeKoanpoBaHme curHana CAN.

HaxmuTe kHonKy "Hatn" v BbibepuTe oanH M3 cneaytowmx BapnmaHToB.

"W nakeTa" — NOWCK yAaNeHHbIX NAaKETOB MM NAaKETOB AAHHbIX, COBMAAAOLLMX C
YKa3aHHbIM AEHTUOUKATOPOM.

"W, nakeTa AaHHbIX" — MOUCK NAKETOB JaHHbIX, COBMAAAOLWMX C YKa3aHHbIM
NAEHTUDUKATOPOM.

"W/ nakeTa faHHbIX U AaHHbIe" — MOWCK NaKeTOB AaHHbIX, COBMNaAatoLLIMX C
YKa3aHHbIM UAEHTUDUKATOPOM, M AaHHbIX.

"W, yganeHHOro nakeTta" — NouCK yaafieHHbIX MAaKeTOB C YKa3aHHbIM
NAEHTUPUKATOPOM.

"MaKeT ¢ OWMNBKOMK" — MOMCK NaKeToB C aKTUBHbIMK owmnbKamm CAN.

"OwunbKa noaTeepaeHUa" — Nonck buTa NoATBEPKAEHUA NPU HENPABUIBHON
NONAPHOCTU.

"OwunbKa popmbl"” — nonck owmboK 3ape3epBnpoBaHHOro buTa.

"OwmnbKa cogeprKumoro" — nounck 6 nocnenosaTesibHbIX 1 am 6
nocneaosaTeNbHbix 0 B NakeTe 6e3 oWNBOK UM Neperpysok.

"OwwnbKa nona CRC" — nouncK cnyyaesB HECOBNAAEHMSA PAaCYETHOrO 1 NepeaaHHoro
CRC.

"Bce ownbKM" — nounck Ntobor owmnbKM GOPMbI MAN aKTUBHOW OLLMOKM.

"MakKeT neperpy3kn" — nonck naketos neperpyskm CAN.

Mocne 3arpyskun cumeoamndeckmx gaHHbix CAN B ocumnnorpad (cm. "3arpyska u
NPOCMOTP cUMBOANYECKUX AaHHbIX CAN" Ha cTpaHuLe 443) MOKHO BbIMONHNUTL
MOWUCK CAeAYOLWMX 31E€MEHTOB.

"CoobuweHue" — cumaobHOE coobLeHme.

"CoobuweHue n curHan" — cMMBONLHOE COObLLIEHME W 3HAaYEeHMEe CUTHana.
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LJononHutenbHble cBeAeHWA O NOUCKe AaHHbIX CM. B pa3aene "Mounck gaHHbix Lister" Ha
CTpaHuue 171.

JononHutensHble cBeaeHna 0b ncnonb3osaHum kHonku "[Navigate] Hasurauma" v
3/1eMeHTax ynpasfieHma CM. B pasdene "Hasurauma no BpemeHHon pa3sepTke" Ha
CTpaHuLe 87.

HacTtponka ans curHanos LIN

HacTpoiika curHana LIN (KommyTupyemasn NoKaabHaA CeTb) 3aKato4aeTca 8
noAKAtoUYeHUN ocumnnorpada K MCTOYHUKY nocneaosaTensHoro curHana LIN, a Takke
YKa3aHWM UCTOYHMKA CMrHAAA, MOPOroBOro ypOBHA HaNpPAMKEHUA, CKOPOCTU Nepeaayn
[OaHHbIX, KOHTPObHOM TOYKM U APYrMX NapameTpos curHana LIN.

YT106bI HaCTPOUTL Ocumanorpad ana noaydeHuns curHanos LIN, BbinonHMTe creaytolime
NencTBns:
1 HaxmuTe KHOMKy [Serial] MocnepoBaTenbH.

2 HaxmuTe nporpammHyto KHomky MocnepoBaTtenbH., C MOMOLLBIO PyYKM BBOAA
BblbepuTe Hy»KHbIV cnoT (MocnenosaTenbH. 1 uam MNocnenosaTesbH. 2), 3aTem CHOBa
HaXXMUTe NPOrpammMHYHO KHOMKY, YTOObI BKAOUYUTL AeKoAMPOBaHME.

HaxkmuTe nporpaMmHyto KHOMKY PexXum 1 Bbibepute Tin 3anycka LIN.

4 HaXMuUTe NporpaMmHyto KHomMKy CUrHanbl, YTobbl OTKPbLITL MeHto "CurHanbl LIN'.

Men "CurHane LIN"

5 HaxkmuTe nporpammHyto KHonKy MCTOUHUK, 4TOObI BbIOPATh KaHa, NOAKAOYEHHbIN
K IMHUK curHana LIN.
KaHany nctoyHuka LIN ByaeT aBToMaTMYecKn NpucBOeHa MeTKa.

6 HaxkmuTe nporpammHyto KHonky Mopor 1 nosepHUTE pyyKy BBOAA, YTOOLI 334aTb

YPOBEHb NOPOroBOro HanpaxeHua curHana LIN 8 cepeamHe curHana LIN.

MOpOroBbI YpOBEHb HANPAXKEHWA NMPUMEHAETCA NPU AEKOANPOBAHUM, N OH
MCMNONb3yeTCA B KaYeCTBe YPOBHA 3aMycKa, Koraa Ana BbIbpaHHOro cnota
nocnefoBaTelbHOTO AEKOAMPOBAHMA YCTaHOB/EH TUN 3aMycKa.

7 HaxmuTe nporpammHyto KHonKy CKop. nep. AaHHbIX, YTOObI OTKPbITb MEH!O
"CkopocTb nepenadm aaHHbIx LIN".

Ocumnnorpaodsl Keysight InfiniiVision 3000T cepun X PykoB0oACTBO N0 3KcnyaTaumm 453



25 3anyck no CAN/LIN v nocnenosaTenbHoe 4eKoANpOoBaHKe

454

8 HaxmuTe nporpammHyto KHOMKy CKOPOCTb 1 NOBEPHUTE PYYKY BBOAA, YTODbI

Bbl6paTb CKOpPOCTb nepenayvn AaHHbIX, COOTBETCTBYIOLLYHO TAKOBOW CMTHaNa LWKHbI
LIN.

CKOpOCTb Nepeadn AaHHbIX Mo yMoa4YaHuio coctasnsaet 19,2 kbut/c.

Ecnn ckopoctm curHana wuHel LIN He cooTBeTCTBYET HM O4HO U3
NpeAyCcTaHOBAEHHbIX 3HAYEHW, TO ANA YKa3aHUA CKOPOCTU Nepeaayn fAaHHbIX
BblbepunTe 3HaYeHe 3a4aHO NONb30BATENEM, 3aTEM HAKMUTE MPOrPAMMHYHO
KHOMKY MoNAb30B. CKOPOCTb 1 MOBEPHUTE PYYKY BBOAA.

CkopocTb nepeayn AaHHbIX LIN MOXHO yCTaHOBUTb B AManasoHe oT 2,4 1o
625 kbuTt/c c warom 100 6uT/C.

Ha)KMWTe KHOMKyY BO3BpaTa Ha YpOBEHb BBEPX , YTODbI BEPHYTHCA B MEHI0
"CurHanbl LIN".

10 HaxkmuTe nporpammHyto KHOMKy KOHTPOAbHAA TOUKa 1 MOBEPHUTE py4YKy BBOAA,

4YTOObI BbIGPATh KOHTPO/IbHYHO TOUKY, B KOTOPOW ocumaiorpad nposeaeT BbiI6OPKY
3Ha4yeHna buTa.

One Bit X
60% T

70%
80%

Sample Point

11 HakmuTe nporpammHuyto KHonKy CTaHAapT M NoBEepHUTE Py4YKy BBOAA, YTOObI

BblbpaThb cTaHAapT namepenuns LIN:

LIN1.3

LIN 1.3 (6e3 KOHTpoNA ANUHbI) — BbibepuTe 3TOT BapuaHT A1 CUCTEM, B KOTOPbIX
He NPUMEHAETCA KOHTPO/b A/IMHbI 1 BCE y3/1bl 0613 4at0T CBEAEHUAMM O pazmepe
naketa AaHHbix. B LIN 1.3 an1a yKazaHus ymcia 6aiMToB MOXKHO MCNOMb30BaTb MK
He ncnonb3osaTb M. (B LIN 2.X oTCyTCTBYET KOHTPOb A/IUHbI.)

LIN 2.X

Ons curHanos LIN 1.2 ncnonbsyiite HacTponky LIN 1.3. Hactpoika LIN 1.3
noApasymeBaeT, YTo CUrHaA CooTBETCTBYET "Tabnnue AeNCTBUTENbHBIX 3HAYEHNIA
naeHTudmnKaTopa", npuseaeHHom B pasaene A.2 Cneundukaumm LIN ot 12 aekabpsa

2002 r. Ecnv curHan He COOTBETCTBYET 3TOM Tabaunuge, To UCNosb3ynTe HacTpomky LIN

2.X.
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12 HaxmuTe nporpammHyto KHomMKy MpepbIB. CUHXP. 1 BbIOEPUTE MUHUMAIbHOE YNCO
CMHXPOMMMNYNbCOB, ONPeAEeNALMNX NPepbiBaHWE CUHXPOHU3aL MK curHana LIN.

3arpy3Kka 1 oTobparkeHne CMMBOAMYECKUX AaHHbIX LIN

3anyck no LIN

Mpw 3arpy3ske (Bbizose) danna onucaHua LIN (*.1df) 8 ocumnnorpad cumsonmnyeckme
OaHHble MOTYT BbITb CAeAYOWNMM:

® NpPOCMATPMBATb B BMAE CUTHaNa AeKOAMPOBAHMA U B OKHe Lister.
¢ lcnonb3yeTcs Npu HaCcTpomKe 3anycka LIN.

e lcnonb3yetca npu noncke AaHHbIx LIN B AekoanposaHum.

[na Bbizosa daina onucaHua LIN Ha ocumnnorpade BbINOAHUTE Caeaytoume AeNCTBUA.

1 HaxmuTe "[Save/Recall] CoxpaHutb/BoccTtaHoBuTh" > "BoccTaHOBUTD" >
"BoccTtaHoBUTL" > "CumBoOAMYecKue gaHHble LIN (*.1df)".

2 HaxkmuTe Haxk. gna nepex. v nepenaunte K darnny onmcanma LIN Ha USB-HakonuTene.

3 Haxkmute "3arpy3suTb B:" 1 BbibepuTe, Kakoe nocienoBaTeibHOE AeKoANPOBaHME
(S1 nnn S2) ByaeT ncnonb3oBaTbCA C CUMBOMYECKOM MHDOPMaLIMEN.

4 Haxmute KHonky "Ha)KaTb gna BocctaHoBAEHUA".

®aiin onmcanma LIN coxpaHseTcs B ocumnnorpade 4o Tex nop, noka He byaet
nepesanuncaH nam BbINOAHeHMA HE30MaCHOM OYNCTKM.

[na oTobpaxkeHUsa CMMBOAMYECKMX AaHHbIX LIN BbINOAHMTE Cneaytowme AeNCcTBuMA.
1 Haxkmute kHonky "[Serial] NocnepoBaTtenbH.".

2 HaxkmuTe nporpammHyto KHonky OTobpaxkeHue 1 BbibepuUTe 31eMeHT

Cumeonuyeckui (Bmecto LLlecTHagLaTepUUHDINA).

BbibpaHHOE 3HaYeHMe ByaeT MPUMEHEHO K CUrHaNy eKoAMpPOBaHMA 1 OKHy Lister.

YT106bI HaCcTpPOUTL Ocumanorpad ana nonydyeHuns curHana LIN, cm. pasgen "Hactpolika
ana curHanos LIN" Ha cTpanmue 453.

3anyck no LIN moxeT nponcxoamutb No nepeaHemy GpoHTY Ha Bbixode Sync Break
CUrHana oaHoNpPoBoAHOM WuHbI LIN (KOTopbIf 0OTMeYaeT Hayano nakeTa coobuieHuns),
no NaeHTUOUKATOPY NakeTa UK No MAEHTUOUKATOPY NaKeTa U AAHHbIM.
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456

Hanee npeacrasneH nakeT coobuleHns o curHane LIN.

Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 HaxkmuTe "[Trigger] 3anyck".

2 B meHo "3anyck" HaxmuTe nporpammHyto KHomky "Tun 3anycka", 3aTem noBepHUTe
py4Ky BBOZa ANs BbibOpa nocneaosatensHoro cnota (Mocnea. 1 wam Mocnen. 2), Ha
KOTOPOM BbINOAHAETCA AeKoanpoBaHme curHana CAN.

3 HaxkmuTe nporpammHyto KHomnky "3anyctutb no:" 1 noBepHUTe pyyKy BBOAA, YTOObI
BblbpaTh yCc/I0BME 3amnycKa.

Sync (Sync Break) — 3anyck ocumnnorpada nponcxoamT no nepeaHemy GpoHTy Ha
Bbixode Sync Break curHana ogHONpPOBOAHOM WKHbI LIN, KOTOpbI oTMedaeT
Hayano nakeTa coobueHuns.

NA (naeHTUdMKATOP NakeTa) — 3anyck ocumnnorpada npu obHapy:keHun NI,
paBHOro BbIBpPaHHOMY 3HaYeHM0. Micnonb3ayiTe pyYKy BBOAA, YTOObLI BbIOpaTh
3HaYeHue naeHTUdMKaTOpa NakeTa.

MNA v faHHble (MaeHTUdMKATOP NaKeTa U AaHHble) — 3anyck ocumaiorpada
NPOUCXOAMT NPY 0BHAPYXKEHUM NaKeTa C MAEHTUGUKATOPOM M AaHHbIMM,
COBMAaZAOWMMM C BbIBPaHHBIMM 3HaYeHUAMMN. MpK 3anycke no naeHTudUKaTopy
MakeTa W AaHHbIM BbIMOSHUTE Cedytoline AenCcTens.

Y106bl BbIOPATL 3HAYEHME MAEHTMdMKATOPA NaKeTa, HaXKMUTE NPOrPaMMHYIO
KHoMKy "WUA, nakeTa" 1 BoCnosb3yiTeck pyykoi BBoAaA.

ObpaTnTe BHUMaHME Ha TO, YTO B KaYecTBe NAeHTMGMKaTopa NakeTa MOXKHO
BblOpaTh "He MMmeeT 3HaYeHUs" 1 OCYLLECTBANATL 3aMYCK TO/IbKO MO 3HAYEHUAM
OAHHBIX.

YT06bI 334aTb KONMYECTBO BalT AaHHbIX M BBECTU MX 3HaYeHUs (B
LWecTHaALATEPUYHOM MK ABOMYHOM GOpMaTe), UCMONb3YITE OCTabHble
NPOrpaMMHbIe KHOMKM.

OwmnbKa 4eTHOCTU — ocLMANOTPad BbIMOMHUT 3aMycK MO oWMnbKaM YETHOCTW.
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OwnbKa KOHTPObHOMU CYMMbI — OCLIMI0rPad BbIMOAHMT 3anycK No ownbKkam
KOHTPO/IbHOM CYMMbl.

Mpw 3arpy3ke (Bbizose) daina onucanma LIN (*.1df) 8 ocumnnorpad (cm. pasgen
"3arpysKka 1 oTobparkeHne CMMBOAMYECKMX AaHHbIX LIN" Ha cTpaHuue 455) 3anyck
MOYKET BbINOAHATLCA MO YC/0BUIO:

Maker (CMMBOIIM‘-IECKVI“)- 3Ha4YeHne CUMBO/INYECKOro NakeTa.

MakeTt u curHan — 3Ha4eHne CMMBOJIMYECKOTO NaKeTa U 3Ha4YeHne CUrHana.

CUMBONMYECKME NAKETDI, CUTHA/bI M 3HAYEHWA ONpeaenAtoTCa B d>a|7me onncaHumA
LIN.

[akeT — cMmBOAMYECKOE MMA l/l,ﬂ,eHTl/Id)I/lKaTOpa naketa LIN, curHan — cumsonmyeckoe
UMsa BuTa nnu Ha6opa 6uTOB B AaHHbIX LIN, 3HaveHne moxeT 6bITb CUMBOMYECKUM
npegcrasneHnem 3Ha4yeHu 6uTa curHana uam AECATUYHBbIM YNCNIOM C EANHUNLLAMMN.

NUETHHE 3 Wrorm E

HEENETY B AW NEE HI0EE 10D SRS

[na nonyyeHns nogpobHbIX cBeAeHN 06 MCNOb30BAHMM NPOrPaMMHbIX KHOMOK
MmeH0 "BuTbl LIN" Haxkmute 1 yaep*KuBamTe MCKOMYH KHOMKY, YTO6bl BbIBECTU Ha
3KpaH ¢parmeHT BCTPOEHHOM CNPaBKu.
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CeezeHuA 0 gekoanpoBaHum gaHHbix LIN cm. B pasgene "lMocneposatenbHoe
aerogupoaHue LIN" Ha cTpaHuue 458.

[locneposaTtenbHoe aekogmposaHue LIN

458

YT106bI HaCcTPOUTL Ocumanorpad ana nonydeHuns curHanos LIN, cm. pasgen "Hactpoiika
ana curHanos LIN" Ha cTpaHmue 453.

[ns HacTpoWiku 3anycka no LIN cm. pasgen "3anyck no LIN" Ha cTpaHuue 455.

HacTpoika nocnenoBatenbHOro gekoanmposaHuma LIN

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObLI BOWTU B MEHIO
nocaeaoBaTeNlbHOro AEKOANPOBAHMS.

Kontp. 4etH Muetunr

et

2 BbibepuTe, cneayeT v BKAOUUTb OUTbI KOHTPO/IA YETHOCTM B NOJE MAeHTUdMKaTopa.

a Ecnu tpebyeTca 3amacknpoBaTh ABa BEPXHUX OUTa YeTHOCTH, ybeamnTech, 4To
bnarKoK noa NporpaMmHon KHornkol MoKas. YeTH. He YCTaHOB/EH.

b Ecau cnegyert BKAOUMTL BUTLI KOHTPONSA YETHOCTM B Nose UAEHTUdMKATOPa, TO
ybeamnTecs, 4To GAaKOK Noa NPorpammMHON KHOMKOM MOKas. YeTH. yCTaHOoB/IeH.

3 Ecnu cTpoKa AeKoaMpoBaHua He oTobparkaeTca Ha Aucnaee, 414 ee BKAYeHNUn
HaxXmuTe KHomMKy [Serial] MocnepoBaTenbH.

4 Ecav ocumniorpad octaHoB/eH, 418 c6opa U AKOAMPOBAHUA AaHHbIX HAKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnum HacTpoiika He obecneynBaeT yCTOMYMBOrO 3anycKa, TO, BOSMOXHO, curHan LIN
HaCTONIbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocunanorpada.
Hasxkmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaxKMUTE NPOrpaMmmMHYo
KHOMKY PeXXnm, 4yto6bl U3MEHUTL PEXMM 3anycka c ABTO Ha O6bIuH.
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[nsa 6onee yaobHOro nepemeLleHna Mexay AeKoAnPOoBaHHbIMMU AaHHbIMU MOXKHO
MCMo/ib30B8aTh OKHO MacwTab no ropnsoHTa u.

Cm. Takke ¢ "MHTepnpeTtauuma gaHHbIx gekogmposanua LIN" Ha cTpaHumue 459
e "UHTepnpeTaumsa gaHHbix LIN nuctnHra" Ha ctpanuue 460

e "TMowucK gaHHbIx LIN B Tabaunue nuctuHra" Ha ctpanuue 461

NHTepnpeTauma AaHHbIX AgekoanpoBaHma LIN

Kromm

Kontp. 4etH Muetunr

et

¢ YrnoBble CUrHasbl OTOBPaKatoT akKTUBHYIO WWHY (BHYTPM NakeTa/Kaapa).

e CUHMe IMHUM MO cepeamHe 0TOOPaKatoT HEAKTUBHYIO LLIMHY.

25

e lllecTHaauaTEPUUHbIA NOEHTUPUKATOP N OUTLI KOHTPOA YETHOCTM (€CIM BK/THOYEHbI)

0TOBpaAKaOTCA KeNTbiM LBeTOM. Ecn obHapyKeHa olwmnbKa YeTHOCTH, TO

LeCcTHaAUaTEPUYHbIN MOEHTUGUKATOP U BUTbI KOHTPOAS YETHOCTM (EC/IM BKIOYEHDI)

0TOOPaAKAOTCA KPACHbIM,

e [llecTHaauaTEPMYHbIE 3HAYEHUA AEKOAMPOBAHHbBIX AaHHbIX OTObpaXKatoTCa Henbim.

e KOHTpO/abHasA cyMma 0TObpaykaeTca CUHUM LIBETOM, C/IM BEPHA, U KPACcHbIM, eCK

HeT.

e Ecan mecta BHYTPW rpaHUL, NakeTa He40CTaTO4YHO, TO ﬂ,eKOﬂ,MpOBaHHbIIZ TEKCT B ero

KOHLEe ByaeT CoKpalleH.
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460

Hanunume po30BbIX BEPTUKAIbHbIX WTPMUXOB 03HAYaeT, YTo A4 NPOCMOTPa
[OEKOAMPOBAHHbIX AaHHbIX CedyeT yBeAnYnTb macliTab pasBepTky (M 3anycTuTb
npoLecc cHoBa).

Hanunune B CTpOKe AEKOAMPOBAHMA KPACHbBIX TOYEK O3HAYaeT Hannyme AaHHbIX,
KoTopble He oTobparKatoTca. 1A UX MPOCMOTPA MOXKHO BbINOAHWUTL MPOKPYTKY UK
YBENNYNTD KOIDOULMEHT pasBepTKM.

HeunsBecTHble 3HaYEHMA WNHbI (HeonpeaeneHHble UK OWMbOoYHbIE) OTOBpaskatoTCs
KPacHbIM.

MpW HaNMYMK OLLIMOKM B MNOJE CUHXPOHMU3aLMM 0TOOPA3ATCA KpacHble cumeosbl SYNC.

Ecan yncno cMMBOIOB B 3aro/I0BKE NMPEBbICUT YKa3aHHOe B CTaHAapTe, TO
0TOOPA3ATCA KpacHble cMmBobl THM.

Ecan obLiee YMCI0 NaKeToB NPEBbICUT yKa3aHHOE B CTaHAapTe, TO 0TobpasATcs
KpacHble cumBonbl TFM (Tonbko ans LIN 1.3).

CurHan aktmsaumm LIN 1.3 obo3HavaeTcs cnuHummn cumsonamu WAKE. Ecam 3a
CUIHaNOM aKTMBALLMM He nocaedyeT AeNCTBUTENIbHOTO OrpaHMYMTeNa akTUBALMHK, TO
byaeT obHapyxeHa olWmnbKa, 06o3Ha4Yaemas KpacHbiMn cumaonamm WUP.

NHTepnpeTaumna gaHHbIxX LIN aMcTnHra

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 ctaHgapTHoro ctonbua "Bpema", 8 meHto "LIN J/IucTuHra" Takke oTobpaskatotca
cneayoume ctonbubl.

e WO - W0 nakeTa. MoxeT 0oTobparkaTbCs KaK LIECTHAALATEPUYHbIE UM CUMBOJIbHbIE
AaHHble (cM. pa3aen "3arpyska u otobpaxkeHne CMUMBOMYECKUX AaHHbIX LIN" Ha
CTpaHuue 455).

e [laHHble — BalTbl AaHHbIX. 3HAYEHNEe MOKET ObITb NPeaCcTaB/eHo B
LeCTHaALATEPUYHOM MM CUMBOSIMYECKOM dopmaTe.

e KOHTpPO/IbHaA cymma.

e OWKnbKM — BblAENAKOTCA KPACHbIM.

NCKaxeHHble JaHHble BblAENAKOTCA PO30BbIM. Koraa 3To NPOMCXOANT, CheayeT 3a4aThb
Aana BpeMeHVI/,D,EHEHI/Iﬂ Pa3BEPTKN MeHblLUEE 3Ha4YeHNe N CHOBa 3aMnyCTUTb Npouecc.

Mounck gaHHbIx LIN B Tabanue nnctuHra

BO3MOXKHOCTM NouncKa ocumanorpada no3BoASIOT OTbICKMBATL (M OTMeYaTb) B CNIUCKe
Lister aaHHble LIN onpegeneHHoro Tmna. [na nepemeleHma no OTMEeYEHHbIM CTPOKaM
TabAMLbl MOXKHO MCNOAb30BaThL KHOMKY [Navigate] HaBurauma v cpeactsa ynpasaeHus.

1 Bbibpas LIN B KauecTBe pekunma nocienoBaTe/IbHOrO A4eKOANPOBaAHMA, HAXKMUTE
KHonKy [Search] Mowuck.

2 HaxmuTe nporpaMmHyto KHOMKy MOMCK B MeHIO MOUCKa, 3aTeM NOBEPHUTE PYYKY
BBO/ZA, YTOObI BbIOPATh NOCAEA0BaTENbHbIN 0T (1 1AM 2), Ha KOTOPOM BbIMOHAETCS
AekoamposaHue curHana LIN.

3 HaxmuTe KHonKy MOMUCK 1 BbibepuTe OAMH M3 CAedyoLWMX NapameTpos.

MO, — NoucK NaKeToB C yKaszaHHbIM MAEHTUOMKATOPOM. YTObObI BbIOPaThL
NAEHTUOUKATOP, HAKMUTE NPOrpaMmHyto KHonKy "M/ nakeTa".

M v gaHHble — NOWUCK MaKeTOB C yKa3aHHbIMU UAEHTUPUKATOPOM U AaHHBIMU.
YT106bI BbIOPATH MAEHTUDUKATOP, HAXKMMTE NPOrpaMmHYyto KHonky "N, naketa".
[na BBOAA 3HAYEHWA AAHHbIX HAXKMWUTE NPOTPAMMHYI0 KHOMKY "BUTbl".

OwKnbKM — NonckK Bcex oLMBOK.

JononHnTenbHble CBEAEHMA O MOUCKe AaHHbIX CM. B pa3aene "MoucKk gaHHbIx Lister" Ha
CcTpaHuue 171.

[ononHutenbHble cBeaeHUA 06 Mcnonb3oBaHMKM KHonKK [Navigate] HaBuraumsa v
CpeacTB ynpaBaeHMsa CM. B pasaene "HaBurauunsa no BpemeHHoM pa3sepTke" Ha
CcTpaHuLe 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

26 3anyck no CXPl
nocnenoBaTesibHOe
neKkoampoBaHue

HacTpoiika curHanos CXPl / 463
3anyck no CXPI / 465
MocnepoBatenbHoe gekoauposaHue CXPl / 468

[Ona 3anycka no CXPI (nepudepunitHblin MHTepdEC TaKTOBOIO paclinpeHns) n
nocnef0BaTeNbHOMO AEKOAMPOBaHNA TpebyeTca NnLeH3nA.

HacTtponka curHanos CXPI

YT106bI HAaCcTPOMTb ocuuanorpad Ana nonyveHus curHanos CXPI, BeinonHMTE caeaytolme
NencTBus:

1 MogakntoumTe KaHan ocumnnorpada K MCTOUHWMKY CUTHaNa TECTUPYEMOTO YCTPOMCTBA.

MOHO MCNOAb30BaTb aHaIOrOBbIE KaHasbl.
2 Haxkmute KHonky "[Serial] MocnepoBaTenbH.".

3 HaxmuTe nporpammHyto KHomky MocnepoBaTenbH., C MOMOLLBIO PyYKM BBOAA
BbibepuTe Hy»KHbIV cnoT (MocnenosaTtenbH. 1 unum MNocnenosaTesbH. 2), 3aTeM CHOBa
HaXXMUTe NPOrpammMHYHO KHOMKY, YTOObI BKAOUYUTL AeKoAMPOBaHME.

4 HaxXMuUTe NporpaMmHyto KHOMKy Pexkum n sbibepute pexxkum CXPI.

HaxmuTe nporpaMmHyto KHOMKY HacTpoMKa WKHbI, YTOObl OTKPbITb MEH!O
HaCTPOWKM WKHbI CXPI.

KEYSIGHT

TECHNOLOGIES
463



26 3anyck no CXPl n nocnenosaTenbHoe 4eKOAMPOBaHME

a HaxkmuTe nporpammHyto KHOMKY MCTOYHUK v NOBEPHUTE Py4Ky BBOAA, YTOObI
BbIOPATb KaHan 4Ns cUrHana.

b HamuTe nporpammuyto KHoMKy Mopor, 3aTem C MOMOLLbIO PY4KM BBOAA
BblIbepUTe YpOBEHb NOPOrOBOrO HAMNPANKEHUSA CUTHANA.

Moporosbl ypoBeHb HaNPAXKEHUA NCNONb3YETCA NPWU AEKOAMPOBAHUM, N OH
MNCMNONb3YeTCA B KAYeCTBE YPOBHSA 3anycKa, Koraa A5 BbiIOpaHHOro cnoTa
OEKOAMPOBaAHMWA NPOTOKONA YCTaHOBAEH TWN 3anycka (MocnegosatensH. 1 Man
MNocneposaTensH. 2).

¢ Haxmute nporpammHyto KHonKy JONYCK 1 C MOMOLLbIO PyYKKM BBOAA (MM CHOBA
HaXMWUTE MPOTPAMMHYIO KHOMKY U MCNONb3YWTe AManoroBble OKHa C
OYKBEHHO-LMPOBOW KNaBUATYpPOI) YKaXKMTe AOMYCK KaK NPOLEHT OT WWPUHbI B
ToUT.

d Haxmute nporpaMmHyto KHOMKy CKop. nep. AaHHbIX 1 C MOMOLLLbIO PyYKM BBOAA
(MK cHOBa HaXKMUTE NPOrPaMMHYIO KHOMKY M UCMO/b3YITE AMAN0roBble OKHA C
B6yKBEHHO-LMbPOBOI KNaBMaTypO) NpnBeAMTE CKOPOCTb Nepeaaym AaHHbIX B
cooTBeTcTBMe ¢ curHanom CXPI Tectupyemoro npubopa.

CKopocCTb nepegayn gaHHbix CXPl moxkHO 3a4aTh 8 AnanasoHe ot 9600 but/c ao
40000 6uT/c c warom 100 6uT/c.

HeobxoMMO yCTaHOBUTL CKOPOCTb Nepefayn AaHHbIX, aHaNOTUUYHYIO CKOPOCTK
TECTUPYEMOTO YCTPOMCTBA.

CKOpOCTb Nepeaadn AaHHbIX MO yMon4aHuio coctasaseT 20 KbuT/c.

e YcrtaHoBuTe Gnarkok MoKas. YeTH., YTobbl BKIOUYNTb BUT KOHTPO/IA YETHOCTHU B
nosne naeHTUPMKaTopa.

Ecnn dnarkok MoOKas. YeTH. He yCTaHOB/EH, BEPXHNN BUT cKpblBaeTcs. KOHTPO/b
YETHOCTW NO-MPEKHEMY BbIMONAHAETCA, HO OTOHPAKAETCA TO/ILKO NPU NOABAEHUN
OLWKNOOK.

OWnBKM KOHTPOAS YETHOCTM OTOBPANKAIOTCA KPACHBIM LIBETOM.

f Haxmute KHoMKy "Hasaza/sBepx", 4ToHbl BEPHYTHCA B MEHI0
nocnefosatenbHoro aekoanposaHua CXPI.
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3anyck no CXPI

Y7106bI HacTpoUTb ocumanorpad ans nonyderHma curHanos CXPl, cm. pasgen "Hactpoiika
curHanos CXPI" Ha cTpaHuue 463.

Korza B KayecTBe 04HOrO M3 cnocoboB AEKOAMPOBAHMA NO NOCNEL0BATENBHOM WNHE
Bbl6paH meTton CXPI (nepudepuiiHbiii MHTEpPhENC TaKTOBOTO PaCcMPEHUS), MOXKHO
BbIMNONHATL 3aMyCcK No curHanam CXPI.

Kaapbl CXPl umetoT cneaytowmnin dopmar:

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 AAVHbI AaHHbIX
e NM =ynpasneHune ceTbio

e CT=cueTtunk

YT106bI HACTPOUTHL YC/IOBUSA 3anycKa no curHany CXPl, BbinonHMTE cneaytoline AencTema:

1 HaxmuTe [Trigger] 3anyck.

2 HaxmuTe nporpaMmHyto KHOMKy Tun 3anycka B MeHo «3anycK», 3aTem NoBepHuTe
py4Ky BBOAa, 4TOObI BbIOPATh NOC/eA0BaTENbHOE AekoaMpoBaHue (Mocneaosat. 1
munu Nocneposat. 2) curHana CXPI.
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3 HaKMuWTe NporpammHyto KHOMKY 3anycTuTb NO: 1 C MOMOLLbO 0 PY4KM BBOAA
BblibepuTe TN 3anycka no CXPI:

SOF (Hauano Kagpa) — 3anyck no Ha4yasbHOMY 6UTY Ntoboro Kagpa.
EOF (KoHew, Kagpa) — 3anyck B KoHLe toboro Kagpa.

PTYPE — 3anyck no fitobomy Kaapy, KOTOpbIM HaYMHAETCA Co cneumanbHoro bamnta
PTYPE.

Kaapbl PTYPE HaumHatoTcsa ¢ gononHutenbHoro 6aita PID ¢ M/ kagpa 0000000b
(3ape3epBupoBaH Ana Kagpos Tonbko PTYPE). 3a 6aliTtom PID PTYPE cneayet
06bI4HbIN 6anT PID 1 oCTanbHble cocTaBnAtoLMe 0ObIYHOMO Kagpa.
dononHutenbHbln 6anT PTYPE HMKoraa He BKAtoYaeTcs B BbluncaeHne CRC.

UM Kagpa — 3anycK no 3agaHHoMy nosib3osatenem M/ Kaapa B KoHue 6aiTa PID.
3HadeHue M/ Kaapa 3agaeTca nosib3oBaTenem, 3aHMMaeT 7 6UT u umeet
nobutosble 6e3pa3nyHble COCTOAHMA. MOXHO 3a/aTb 3aMyCK MO HAaNUYMUIO UK
oTcyTcTBuMio banTa PTYPE.

UA, nupopmaumna u gaHHbIe Kagpa — 3anyck no kagpam CXPl B KoHLe
nocneaHero H6alTa AaHHbIX, ONpeaeneHHoro B HacTpoKax 3anycka. Kpome
3Ha4eHMs PID MOXKHO 3a4aTb cogepKknumoe Hbata MHPopPMaLMM O Kaape C
nobmuToBbIMM HGE3Pa3NNUYHBIMKU COCTOAHUAMK. MOXKHO 3a34aTb A0 12 HaliToB
O@HHbIX, MO KOTOPbIM BYAET BbINONHATLCA 3aMyCcK C NOBUTOBbLIMKM 6e3pasIMYHbIMU
COCTOAHUAMM.

na, vipopmauma u gaHHble Kagpa (AAUHHDBIN Kagp) — 3anyck no kagpam CXPl B
KOHLLe nocnesHero 6aiTa AaHHbIX, ONpefeNeHHOro B HaCTPOMKax 3anycka.
CraHaapTHoe none DLC 6yaeT 3abnokmpoBaHo Ha 1111b. MoxHo 3agatb 40 12
6alToB AaHHbIX, MO KOTOPbIM BYAeT BbINOAHATLCA 3aNYCK, U YKa3aTb HOMep
HadanbHoro 6aiTa B KayecTBe cMelleHnA. CMelleHne MOXKeT COCTaBNATb 40 123
6alToB Npu Hannumm Haita PTYPE nnun 124 6aita npu ero otcyTcTBuM.

OwmnbKa nona CRC — 3anyck Npu HeCoBNaaeHUAX PacieTHOro U nepeaaHHoro
CRC. Mpu HEOBXOAMMOCTN MOMXKHO BbINOAHUTL GUAbTpauuio no MU kagpa v PTYPE,
KaK ana 3anycka no M kagpa.

OLu. KOHTP. YeTH. — 3aMyCK NO HeNpPaBMUAbHOMY BUTY KOHTPONA YETHOCTU B NONe
PID nan PTYPE.

Ow. paccT. mexXay 6aiiTamm — 3anycK, Kak TO/IbKO PACCTOSHMUE MEXKAY
nocnegosaTeNbHbiMM HalTamu B Kagpe npesbicuT 9 BKUTOB. MNpK HeobxoaMMOCTH
MOHO BbINOAHUTL dunbTpaumto no WU kaapa v PTYPE, Kak anqa 3anycka no U/
Kaapa.

Owi. pacct. mexay Kagpamm — 3amnyckK, Kak TO/IbKO PacCToAHME A0 Havana HOBOrO
Kagpa cocTtasuT meHee 10 6e3aelicTytoux 6GUTOB.

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



3anyck no CXPl u nocnegosatensHoe gekognposarne 26

OwunbKa KaapPUPOBaAHUA — 3aMyCK MO CTONOBOMY BUTy H6aliTa, OTIMYHOMY OT
NIOTMYECKOW eaMHULbI. PN HEOBXOAMMOCTU MOMKHO BbIMOSHUTL GUALTPALMIO MO
N kaapa v PTYPE, Kak ana 3anycka no U/ kagpa.

OwunbKa AANHBI AAHHBIX — 3aMYCK, KaK TONbKO YNCN0 BANTOB AaHHbIX B Kagpe
NpPEeBbICUT 3HaYeHMe, YKaszaHHoe B nosie «DLC» nan «PacwmpeHHbln DLCy». Mpwu
HeobXxoAMMOCTM MOXKHO BbINOAHUTL duasTpauuio no U kagpa u PTYPE, Kak ans
3anycKka no N kagpa.

OwunbKa AUCKpeTMU3aLMmM — 3anycK Npu obHapyKeHumn 10 nocnenosaTesibHbIX
JIOTMYECKMX HyNen.

Bce owmnbKM — 3anyck no Aobbim owmnbkam CRC, YeTHocTH, IBS, ctonosoro 6uTa,
OJIVHbBI A@HHbIX U AUCKPEeTU3aLMK.

Kapp B pex. oXKupgaHua — 3anyck no nepegave 0bblYHOrO Kadpa,
COOTBETCTBYIOLWLErO onpeaeneHno Kaapa B pexmme oxXnaaHna B cneu,md)mau,mm
CXPI.

MMnynbc aKTUBALMM — 3aMyCK M0 0OHAPYKEHNIO UMITY/IbCA aKTUBALIMN.

4 [1nAa TMNOB 3amnyckKa, MO3BONAIOLLMX BbIMONHATL 3aMyCK MO AaHHbIM, HAXXMUTE
NPOrpammHyto KHonky Butbl. B meHto «butbl CXPI» MOXHO 3a4aTb 3Ha4YeHna U,
MHGOPMALMM O KaZpe 1 AaHHbIX, MO KOTOPbIM HEOBXOAMMO BbINMOAHATL 3aMyCK:

OnpepenuTtb — 35Ta NPOrpaMmMmHasn KHoMKa No3BoaseT BbibpaTb, 4TO He0bX0AMMO
3aaatb (MM, nHbopmaumio 0 Kaape MaK AaHHbIe) U B KaKoM popmaTe
(wecTHagUaTEPUUHOM MK ABOUYHOM). OCTaNibHbIE MPOrPaMMHbIE KHOMKK B
MEH!0 NMO3BONAIOT BBECTU 3HAYEHMUA.

PTYPE — npu ycTaHoBKe 3Ha4yeHut W[, 3Ta nporpaMmHasn KHOMKa no3BosifeT
YKa3aTb, Koraa HeobxoAMMO BbIMONHATL 3aMycK: NPU HAaNUYUK CNEeLMaNbHOro
6aiTa PTYPE namn npm ero oTcyTcTBUMN.

DLC — npu yCTaHOBKE 3HAYeHM AaHHbIX AW MHbOpMaLUMK O Kaape 3Ta
nporpaMmHas KHOMKa NO3BOAAET YKa3aTb KOA A/IMHbI aHHbIX, MO KOTOPOMY
Heob6X0AMMO BbINOAHATL 3aMyCK. ITO TaKKe NOBAMAET Ha YNCN0 BANTOB AaHHBIX,
KOTOPOE MOXKHO 33aTb A1 3anycKa.

Yucno 6aiToB — 37a nporpamMmmHan KHOMKa NO3BOIAET YKa3aTb YNC/0 6aliToB
AaHHbIX, MO KOTOPOMY HeO6XO,£I,l/lMO BbINONHATL 3aNyCK. DTO YNCNO
OorpaHn4mMBaeTCcAa 3a4aHHbIM 3HaveHnem DLC, HO moxkeT ObITb MEHbLUE.
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Homep HauanbHoro 6aiTa — npu 3anycke no AJVHHbIM KaZipaM MakCMManbHoe
yncno HalToB AAHHbIX, MO KOTOPOMY MOXHO BbIMOMHATbL 3aMyCK, COOTBETCTBYET
12, HO 37K 12 6alTOB MOryT pacrnofaraTbCa B JaHHbIX CO CMeLleHrnem. 3Ta
nporpammHasn KHOmMKa No3BOAET yKa3aTb Haya bHbIA BAalT cmelleHus.
HauyanbHblii 6aNT MOXKET NPUHUMATL 3HaYeHne A0 123 6alToB NPU HANNYMM
6anTta PTYPE nnun go 124 6aiiToB Npu €ro oTCyTCTBUN.

5 [Mpwu 3anycke no ownbram nonsa CRC, owmnbram paccToaHua mexay 6antamu,
OLWMBKaM KaapupoBaHMA UM OWMOKAM AAMHbI AaHHBIX MOXKHO MCMONb30BaTh
NporpammHyto KHonky ®unbrposBatb no UM, 1na M3meHeHWA NapameTpoB 3amnycka,
4TOObI OH BbIMOMHANCA TONBKO A4/ YKazaHHoro U/,

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHanbl CXPI
HACTONbKO Me/IeHHbIE, YTO BbINOJIHAETCA aBTOMATMYECKMIA 3aMyCK ocumnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmHyto
KHOMKY PeXXum, 4tobbl USMEHUTb PeXUM 3anycKa ¢ ABTO Ha O6bIYH.

[ns oTobparkeHUs cBegeHNI 0 AeKkoampoBaHumM npotokona CXPl cm. pasgen
"MocneposatenvHoe gekoanposaHune CXPI" Ha cTpaHuue 468.

[locneposaTtenbHoe aekoanposaHmne CXPI

468

YT106bI HACTPOUTL OCUMANOrPad Ana noaydeHma curHanos CXPI, cm. pasgen "Hactpoika
curHanos CXPI" Ha cTpaHmue 463.

[Ona HacTpoikm 3anycka no CXPl cm. pasgen "3anyck no CXPI" Ha cTpaHumue 465.

[na HacTPOMKKM NocnefoBaTebHOro AekoaMpoBaHua CXPl BbINOMHWTE cieaytolme
NencTemsa:

1 HaxmuTe KHOMKy [Serial] MocnegoBaTenbH., UTOObLI BOWTU B MEHIO
nocNefoBaTeNbHOro AeKOAMPOBaHUA,
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JIMCTHHE

5

2 Ec/nu cTpoKa AeKOAMPOBaHMA He oToBparkaeTca Ha Aucnaee, 414 ee BKAYeHNUA
HaxXmuTe KHonky [Serial] MocnepoBaTenbH.

3 Ecnu ocupnnorpad octaHoBNEH, 418 c6Opa U AEKOAMPOBAHUA AAHHbBIX HAXMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHanbl CXPI
HACTONbKO Me/IeHHbIe, YTO BbINOJHAETCA aBTOMATMYECKMIA 3aMyCK ocumnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKM1Te NPOrpaMmmHyto
KHOMKY PeXum, 4tobbl USMEHUTb PeXUM 3anycKa ¢ ABTO Ha O6bIYH.

[na 6onee nerkoro nepemelleHma Mexay noay4eHHbIMU AaHHbIMY MOXKHO
MCMno/b30BaTb OKHO MacwiTab no ropnsoHTanu.

Cm. Takke  * "MHTepnpetauua gekogmposaHua CXPI" Ha cTpaHuue 470

e "WHTepnpeTtaums gaHHbix CXPI JluctuHra (Lister)" Ha cTpaHuue 472
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470

NHTepnpeTauma aekoamposaHmna CXPI

TcTiHr

1 1 P 1 001 0 P 1 P

LG T T O TR LT

FF FF 85 5 o FF
EHH " eno DEaHWE"

Muetunr

et

Ons oTobparkeHna pe3ynbTaToB AekoampoBaHmua CXPl ncnonb3ytoTca cneaytouime
ugera:

CuHwWe yrnosble GOpMbl CUTHAN0B — aKTUBHaA WKHA (BHYTPM NakeTa/Kaapa).
CUHME IMHUK N0 CepeamHe — WHA HeaKTUBHa.

Ona kagpos PTYPE B pe3synbTaTax AekoaupoBaHus nepes M/ Kagpa otobpaskaeTcs
TekcT "PTYPE". Ecnv 6UT KOHTpoONA YeTHOCTM B noae PTYPE ownboYHbINM, TEKCT
"PTYPE" oTobparkaeTca KpacHbIM LUBETOM.

WM nakeTa/Kaapa — enTble WecTHaauaTepmyHble Yncna. M naketa/kaapa moxer
O0MNONHUTENBHO YKa3biBaTb UK OMNYCKaTb BEAYLLMIA BUT KOHTPONA YETHOCTU.

Koz anunHbl aaHHbIX (DLC) — rony6oii. 3HavyeHme DLC — Bceraa AecATMYHOE YUCAO.
Ynpasnenue cetbto (NM) — 3eneHbiit. [lBonyHOe 3HaveHune, asa buTa.
CyeTumk (CT) — »enTbiit. JBon4YHOE 3Ha4YeHMe, ABa buTa.

BalTbl AaHHbIX — 6enbiil TEKCT, OTGOPMaATUPOBAHHbINM B BUAE Napbl
LeCTHaALATEPMYHbIX NONYBaNTOB A8 Kaxkaoro H6aiTa. ITM WecTHagUuaTepuyHble
6aliTbl oTobparkatotca ¢ MSB cnesa.

CRC — ronybble WwecTHaALaTeEPUUHbIE YMCa, eCAN NPABUbHO, KPacHble — Npu
0BHapy»XeHUU OLLINDOKM.
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KpacHble yrnosble d)OprI CUTHaN0B — HEU3BECTHOE COCTOSHME UM OLINGKa.
[MomeyeHHble Kagpbl C olmnbKamm — KpaCHbllz C NOMETKOW:

"IBS ERR" — owwinbKa paccToaHma mexay bainTamu. Korga pacctosHue mexay
6aiTamn B Kagpe coctasnnet bonee 9 6UTOB.

"IFS ERR" — owmnbKa paccToaHna mexKay Kagpamu. Korga nepes 3anyckom HOBOTO
Kadpa B COCTOAHWUM Be3aencTems npucytcrTeyet meHee 10 6uTos.

"FRAME ERR" — owmnbKa KagpunpoBaHua. Koraa cTonosbii BUT He aBAdeTcA
NIOTUYECKOM eaAMHNLEN.

"LEN ERR" — owmnbKa oanHbl AaHHbIX. Ecam B Kagpe coaepkuntca bonblie 6bantos
AaHHbIX, YeM yKa3aHo B none DLC.

"SAMP ERR" — owmnbKa anckpetmsaumun. MNpun obHapyxeHun 10
nocNefoBaTe/bHbIX OrUYECKMX HyNel.

"?" — (Hemn3BeCTHO)

Po30Bble BEPTUKa/bHbIE YePTbl — /19 NPOCMOTPA AEKOAMPOBaHUA yBEANYbTE
KO3pOULMEHT pa3BepTKM (M NOBTOPHO 3anycTuTe).

KpacHas To4YKa — AOCTYMNHbI A0NOAHUTEbHbIE CBeAeHMSA. [eKoAMPOBaHHbIN TEKCT
COKpalleH. YBennybte KoadpdULMEHT pasBepTKM 418 MPOCMOTPA.

Korza WnHa nepexoamT B pEXUM OXMUAaHUA, oToBparKatoTca cnelyanbHble Kaapsbi:

Kaap SLEEP — opaH»eBbiit. OTobparkaeTcs 2,5 mc nocne npuHATUA LMHOM BbICOKOTO
3HayeHua besnencTema. B Tabnunue Lister dMKCMpPOBAHHbIE 3HAYEHUA
LIeCTHAALATEPUYHBIX AaHHbIX B CTONDOLE AaHHbIX 3aMeHATcA Ha TeKceT "SLEEP
FRAME".

Kagp WAKE — cuHuit. UMnyabc HM3Koro ypoBHA 250-2500 MKC ABAAETCA MMMY/IbCOM
aKTMBaUMK, NpK 0BHapYKEeHUN KOTOpOro oTobparkaeTca cMHMiM kaap WAKE. 3a atum
MMMY/IbCOM MOCNeayeT OpaHKeBaa AMHUA. JINHUA AeKoAMPOBaAHMA CTaHeT
CUHel/6e3aelcTBytoLLei nocae obHapyKeHna nepsbix 10 TaKTOB (HO He paHblue).
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NHTepnpeTtauma gaHHbix CXPI SinctuHra (Lister)

|
|
|
|
|
||
o

Kromm

JaHHbie

FF FF
FF FF FF FF FF FF ...
00 00 00 00 00 O ...

Kpome cTtaHgapTHoro ctonbua "Bpema", meHto CXPl JIUCTUHT TaKKe COAepKUT
cneayoume ctonbubl:

472

N — wecTHaALaTePUYHOE 3HaYeH e,
DLC — (KoA, A/IMHbI A@HHbIX) AeCATUYHbIE 3HAYEeHUs.
NM/CT — (ynpaBaeHue ceTbio/CHeTYNK) ABOUYHbIE 3HAYEHUA.

JaHHble — WecTHaauaTepuyHble 3Ha4YeHnA.

[NA KagpoB B PEXKUME OXKWUAAHMA 3HAYEHUS AaHHbIX 3aMelllatoTca TekcTom "SLEEP
FRAME".

CRC — wecTHaglaTtepmnyHoe 3Ha4yeHue.

OWwmnbKM — CTPOKOBOE 3HAYEHMEe, KOTOPOE YKa3biBAeT Ha TUM 0OHapYKEeHHOM
OWNBKM:

CRC — owwubka CRC.
Ow. KOHTP. YeTH.
IBS — owwnbka IBS.
Fr — owwnbKa Kagpa.

LEN — ownbKa AanHbI.
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SAMP — olnbKa ANCKPETM3aLMN.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

27 3anyck no FlexRay u
nocneaoBaTelbHOE
NeKoANpoBaHMeE

Hactpoiika curHanos FlexRay / 475
3anyck no FlexRay / 477
MocnepoBatenbHoe aekogmpoBaHue FlexRay / 480

[Onsa 3anycka no FlexRay n nocnenoBaTebHOro AeKoAMPOBaHUA TPEBYETCA ANLEH3UA.

HacTtponka curHanos FlexRay

Mpu HacTpolke curHana FlexRay cHavyana HEOBXOAMMO NOAKAUNTL ocumanorpad K
anddepeHumnanbHomy curHany FlexRay ¢ nomolLbio akTuBHOro anddepeHLumnansHoro
npobHuka (pekomeHayetcs Keysight N2792A), npy 3TOM HEOBXOAMMO YKa3aTb MCTOUYHMK
CUrHana, ypoBEHb 3amycKa Npu AOCTUNKEHUM NMOPOrOBOro YPOBHSA HaMpPAKEHUS,
CKOPOCTb Nepeaayr AaHHbIX U TUM LWKHbI.

Y7066l HACTPOUTL OcUMANOrPad ANA NOAYYEHMA AaHHbIX CMrHanoB FlexRay, BbinosHWTe
cnenytouine encTems.
1 HaxmuTe kKHOMKy [Serial] MocnegoBaTtenbH..

2 HaxkmuTe nporpammHyto KHonky MocneaoBaTenbH., C MTOMOLLBIO PYYKM BBOAA
BblbepuTe nocnesoBatensHyto WuHy (MocnenosatensH. 1 unu MocnegosatensH. 2),
3aTeM CHOBA HaXMMWTe MPOrPaMMHYIO KHOMKY, YTOObI BKAIOUUTL AEKOAMPOBAHME.

3 HaxkmuTe nporpammHyto KHomnky Pexkum v sbibepuTe pexum FlexRay.

KEYSIGHT

TECHNOLOGIES
475
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476

4 HaxXmuUTe NporpaMmHyto KHOMKY CUrHanbl, YToObl OTKPbITh MeH0 « CUTHabI
FlexRay».

Haxmunte UCTOUHUK 1 BbibepuTe aHa0roBbIN KaHa ANA M3MepeHnsa curHana
FlexRay.

HaxmuTe Mopor, a 3aTem NOBEPHUTE PyUKY BBOAA, YTOObI BbIGPATL MOPOroBbIi
YPOBEHb HanpsAXKeHus.

YCTaHOBNEHHbIN FIOpOI'OBbIl‘/‘I YPOBEHb A0/1XKEH ObITb HUXKE YPOBHA HEAQKTUBHOIO
COCTOAHMA.

MoporosbIt ypoBEHb HANPAMKEHUA NPUMEHAETCA NPU AeKOANMPOBAHUN U
MCNO/Ib3YETCA B KAaYecTBe YPOBHA 3aMycKa, Koraa A1 BblbpaHHOM WWHbI
nocnefoBaTeNbHOro AEKOAMPOBaHMA YCTaHOBAEH TUM 3aMycKa.

HaxmunTe CKOpOCTb 1 BbibepHTE CKOPOCTb Nepeaayn AaHHbIX U3MEPAEMOTO CUTHaNa
FlexRay.

Haxkmnte LLIMHA 1 BbibepuTe TUN WKHbLI M3Mepsaemoro curHana FlexRay.
HeobxovMo NpaBuAbHO YKa3aThb LMHY, TaK KaK 3Ta HacTPOMKa BAMAET Ha
obHapyeHne ownbok CRC.

HaykmnTe ABTOHACTPOMKA /1A BbIMONHEHWSA CeayoLIMX AeNCTBUIA:

YCTaHOBKM MMNeAaHca 41a BbiIbpaHHOro KaHana McTouHuKa 50 Om npu
MNCNOAb30BaHUM AMbdepeHLManbHOro akTMBHOro NpobHMKa ¢ npepbiBaHnem 50
Om;

YCTaHOBKM KO3 dUMUMEHTa 3aTyxaHnA npobHMKa 10:1 ans BbIOpaHHOro KaHana
NCTOYHWKA;

YCTaHOBKM ypOBHS 3anycka-300 mB (Ha BbiIbpaHHOM KaHane UCTOUYHUKA);
BK/IIOYEHWMA NOAaBAEHMA LYMa NPU 3aMyCKe;
BK/IIOYEHMA NOCNEL0BaTENbHOIO AEKOAMPOBAHNS;

YCTaHOBKM TUNa 3anycka anaa FlexRay.
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3anyck no FlexRay

YT06bl HAaCTPOMTL ocuuanorpad 4Na NosydeHns AaHHbIX curHana FlexRay, cm. pasgen

"HacTtpolika curHanos FlexRay" Ha cTpaHuue 475.

Mocne HacTpoitkK ocumanorpada ANs NoayYeHns AaHHbIX curHana FlexRay MoxHO
BbIMOMHUTL HAaCTPOWKY 3aMyCcKOB MO NakeTam (see cTpaHuua 477), ownbram (see

cTpaHuua 478) nnu cobbituam (see ctpaHnua 479).

CBegeHuWA 0 nocnegoBaTe/IbHOM AeKkogupoBaHuu FlexRay cm. B pasaene
"MocneposatenbHoe gekoanposaHue FlexRay" Ha cTpaHuue 480.

3anyck no naketam FlexRay

HaxkmuTe [Trigger] 3anyck.

B MeHI0 «3anycK» Hax)muTe NPOrpaMmmHyto KHOMKY 3anycK, 3aTem C NOMOLLbIO PyYKM
BBOJA BbIbEpUTE NOCNeA0BaTENbHYIO WKHY (MocnenosaTensH. 1 nan
MocneaosatesibH. 2), Ha KOTOPOK ByAEeT BbINOAHATLCA AEKOAMPOBAHME CUTHANOB
FlexRay.

HasmuTe nporpaMmHYyto KHOMKY 3anycK, 3aTeM C MOMOLLbIO PYYKM BBOAA BbibepuTe
Maker.

HaskmuTe nporpammHyto KHoMKy MaKeTbl, 4TOObI OTKPLITL MEHIO «3anycK Mo NakeTy
FlexRay».

H £ LMK
1

HaxmuTe nporpammHyto KHONKy MAeHTUPUKATOP NaKeTa 1 C MOMOLLIO PYYKM
BBOZA BbIOEPUTE 3HAYEHME naeHTUdMKaTOpa NakeTa U3 BKAaAKM Bece nnn ot 1 no
2047.

HaxkMuTe nporpammHyto KHoMKy Tun nakeTta A1 Bbibopa TMna naketa:
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478

Bce naketbl

MakeTbl 3anycka

NakeTtbl NULL

MakeTbl CMHXpOHU3aL UK
HopmanbHbie naketbl
HE naketbl 3anycka

HE naketbl NULL

HE nakeTtbl cMHXpOHM3aLMK

7 HaxkmuTe nporpammHuyto KHonky MOBT ¢4 LKA 1 MOMOLLbIO PYYKM BBO/A BbibepuTe

Ko3ddULMEHT NOBTOPEHMA CYeTYMKa UMKAOB (2, 4, 8, 16, 32 nnn 64 nnun Bee).

HasmuTe nporpaMmHyto KHOMKY OCH C4 LIUKA 1 C MOMOLLIbIO PYYKM BBOA BbibepuTe
OCHOBHOM KO3DdULMEHT cyeTumMKa LmKaoB oT 0 Ao KoabduumeHTa MOBT €U UUKA
MUHyC 1.

Hanpumep, npu ocHoBHOM KoadduumeHTe 1 1 KoadpuumeHTe nosTopeHma 16 3anyck
ocumnnorpada d6yaet BbiNoAHEH Ha UMKknax 1, 17, 33, 49 n 65.

YT106bI BbIMOIHUTbL 3aMyCK MO ONpeaeeHHoOMY LMKy, A1a KoabduumeHTa
MOBTOPEHMA LMKIOB YCTaHOBUTE 3HaYeHWe 64 1 UCMO/b3yiTe OCHOBHOM
K03bbOULUMEHT UMKNOB A1 BbiDOpa LMKAA.

YT06bl BBINOMHUTL 3aMyCK MO BCeM (10BbIM) LMKAaM, 415 Ko3ddULMEHTa MOBTOPOB
UMKa yCTaHoBMTE 3HauyeHue «Bce». Ocumnnorpad BbINOJAHMT 3aMyCK MO KaxaoMy
UMKAY.

TaK Kak onpeaeneHHble naketbl FlexRay moryT oTobparkaTbcs peaKko, pekomeHayeTcs
HaxaTb KHoMKy [Mode/Coupling] Pexxnum/CBAa3b, a 3aTem HaKaTb NPOrpaMmHyo
KHOMKY PeXum ana M3aMeHeHUA peXnma 3anycka ABTo Ha HopmanbHblid. JaHHas
onepauma npenoTBpalllaeT aBTOMaTUYECKUA 3anycK ocumnnorpada B pexnme
OXWAAHUA onpeseseHHOro NakeTa U KOMBUHALLMK LLMKNOB.

3anyck no ownbram FlexRay

1 HaxmuTe [Trigger] 3anyck.

2 B MeH10 «3anycK» HaskMWTe NPOTrPaMMHYH0 KHOMKY 3anycK, 3aTeM C MOMOLLbIO PYYKM

BBOJA BbIbEpPUTE NOCNeA0BaTENbHYIO WKHY (MocneaosaTtensH. 1 nan
MocneaosaTtesbH. 2), Ha KOTOPOM ByAET BbINOAHATLCA AEKOAMPOBAHME CUTHANOB
FlexRay.
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3 HaskmuTe NporpammHyto KHOMKY 3anycK, 3aTem C MOMOLLIbIO PyYKM BBOAA BbibepuTe
OwwnbkKa.

4 HaxmuUTe NporpaMmHyto KHOMKy OWKMBKK, 3aTem BbiGepuTe TN OLWMOKU:
Bce ownbKku

OwwunbKa CRC 3aroIoBKa — OLIMOKA KOHTPONSA LIMKANYECKUM M3ObITOYHBIM KOJOM
B 3aro/10BKe.

OwmnbKa naketa CRC — ownbKa KOHTPONA LMKANYECKMM M3ObITOYHbIM KOOOM B
nakete.

TaK Kak owmnbku FlexRay BO3HMKAIOT peaiko, Haxkmute KHonKy [Mode/Coupling]
Pexkum/CBA3b, 3aTEM HaKMUTE MPOrPamMMHYI0 KHOMKY Pexum 418 nsmeHeHms
pexkrMma 3anycka ABTo Ha HopmanbHblid. [laHHas onepaumsa npeaoTepaliaeT
aBTOMAaTMUYECKMIM 3aNycK ocunanorpada B pexkmme OXKUMAAHUA OLIMBKKN. BO3MOXKHO,
noTpebyeTcsa OTperyaMpoBaTb 3a4ePHKKy 3anycka ocumanorpada ans npocmoTpa
onpeaeneHHoON OWNBKM NPU HaMUMU HECKONIbKUX OLLUMBOK.

3anyck no cobbituam FlexRay

1 HaxkmuTe [Trigger] 3anyck.

2 B MeH0 «3anyCcK» HaXKMUTE MPOrPaMMHYO KHOMKY 3anycK, 3aTeM C MOMOLLbIO PYYKK
BBOZA BbibepuTe nocnenoBatenbHyto WnHy (MocnenosatensH. 1 uam
MocnenoBaTenbH. 2), Ha KOTOPOK ByaeT BbINONHATLCA AEKOAMPOBAHNE CUTHAIOB
FlexRay.

3 HaskmuTe NporpammHyto KHOMKY 3anycK, 3aTem C MOMOLLbIO PYYKM BBOAA BbibepuTe
CobbiTHe.

4 HaxmuTe nporpammHyto KHomnky CobbiTue, 3aTem BbibepuTe TN cobbITUA:

AKTMBaumA
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3anyck no FlexRay n nocneanoBatenbHOE AEKOANPOBaHME

TSS — nocneagoBaTeNbHOCTb HaYana nepeaayn.
BSS — nocnenosaTeNbHOCTb Havana balTa.
FES/DTS — nocneaoBate/ibHOCTb KOHLA MaKkeTa UK AMHAMUYECKOTO CIEXEHNS.

5 HaxkmuTe ABTOMAaTMUeCKas HacTpoiiKka ansa cobbitusa.

MpuY 3TOM aBTOMATMYECKM HAaCTPaMBatOTCsA MapameTpbl ocLmaniorpada (Kak nokasaHo
Ha gucnaee) Ana BbIGPaHHOro CobbITUA 3aMycKa.

MocnepoBaTenibHOe AekoanpoBaHmne FlexRay

480

CM. TaKxe

YTobbl HacTpoWTb ocuuanorpad 4N8 NoNydeHns AaHHbIx curHanos FlexRay, cm. pasaen
"HacTtpolika curHanos FlexRay" Ha cTpaHuue 475.

[na HacTponkm 3anycka no FlexRay cm. pasgen "3anyck no FlexRay" Ha cTpaHuue 477.

HacTpolika nocnenosatesibHOTO AeKoAMpoBaHuA FlexRay

1 HaxkmuTe KHonMKy [Serial] MocneaoBaTenbH., 4TOOLI BOWTN B MEHIO
nocC/Nel0BaTe/IbHOIO AEKOAMPOBAHUA,

NULL: 000 oooo 1(100.0%)

TMeTHRR

-

2 Ec/nu cTpoKa AeKoAMpOBaHMA He oTobparkaeTca Ha Aucnaee, 414 ee BKAYeHNUA
HaxXmuTe KHomMKy [Serial] MocnepoBaTenbH.

3 Ecnm ocupnnorpad octaHoBNEH, 4nA c6opa U AEKOAMPOBAHUA AAHHbBIX HaXMUTE
kHonKy [Run/Stop] Myck/Cron.

[na 6onee nerkoro nepemelleHma Mexay noay4eHHbIMN AaHHbIMU MOXKHO
MCMo/b30BaTb OKHO MacwiTab no ropnsoHTa u.

e "WHTepnpeTauus gekoanposaHus FlexRay" Ha cTpaHuue 481
e "Cymmupytouwee yctporictso FlexRay" Ha cTtpaHuue 481
e "WHTepnpeTauusa AaHHbIx FlexRay B Lister" Ha cTpaHuue 482

e "lowucK gaHHbIx FlexRay B Lister" Ha cTpaHuue 483
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3anyck no FlexRay 1 nocnegosatenbHoe gekoamposaHe 27

NHTepnpeTauma gekoamposaHua FlexRay

10.0:1
10.0:1

v e U e T T

BATENEHOE [ EBKOOHKE
CurHans

-

e Tun naketa (NORM, SYNC, SUP, NULL — cuHuUI ugeT).
e [ nakeTa (AecATUYHbIE YMCNa — XeANTbll LBET).
e [1n1Ha NoNe3HOM Harpysku (AecATUYHOE YNCO CNOB — 3e/1eHbIl LBET).

e CRC 3aronioBKa (LlecTHaALATEPUYHbIE YMCNA — CUHWIA LBET, cooblieHne 06 owmnbke
HCRC — KpacHblii uBeT).

e Homep UMKNa (AecATUYHbIE YMCAa — KENTbIN LBET).
e BaiTbl AaHHbIX (LWecTHaguaTepuyHble Yucia — 6enblit LBeT).

e CRC naketa (WecTHagUaTepUYHble YMcaa — CUHUI UBeT, cooblieHme 0b olwmnbke
FCRC — KpacHblii uBeT).

e OWKNBKM NaKeTa U KOAMPOBaHUSA (CNeumanbHblii CUMBO OLUMOKM — KpacHbI LBET).

Cymmupytoulee yctponcTso FlexRay

CymmumpytoLee ycTpoicTBo FlexRay coCTOUT M3 cYeTHMKOB, KOTOPbIE NO3BONAIOT
HanNpsMyto M3MepsTb Ka4ecTBO M 3GPEKTUBHOCTb PaboTbl WKHbI. Cymmupytolee
YCTPOMCTBO OTOBpParkaeTca Ha Ancniee, ecam AnA napameTtpa «[lekoamposaHue
FlexRay» B meHto «llocnenoBatenbHoe AeKOAMPOBAHMEY» YCTAHOBIEHO 3HAYEHNE
«BK/1.».
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27 3anyck no FlexRay v nocnegosaTenbHoe 4eKOAMPOBaHKE

482

NULL: O [
Akl JIMCTHHE

e -

e Ha cyeTumke MNAKETbI B pekMme peanbHOro BpemeHun oTobparkaeTcs KOMYecTBO
BCEX MPUHATBIX NaKeTOB.

e Ha cyetunke NULL oTobparkaeTcsa KONMYECTBO M NMPOLLEHT HY/IEBbIX NMAKETOB.

e Ha cuetumke SYNC oTobparkaeTca KOIMYeCTBO M NMPOLEHT NAaKeTOB CUHXPOHM3aLUMN.

Cymmumpytolee yCTPOMCTBO paboTaeT, cYMTaeT NaKkeTbl M PacCUUTbIBAET NPOLEHTHOE
OTHOLEeHWe, Aaxe ecnun ocupunnorpad octaHosaeH (cbop AaHHbIX He BeeTcs).

Mpv 3aN0NHEHMM NAaMATK Ha cYeTYnKe oTobparkaeTca coobuieHne MEPEMO/THEHUE.

MpK HakaTMM NPOrPamMmMmHOI KHoMKK C6poc cueTunkos FlexRay 3HauyeHms cyeTynkos
obHynatoTcA.

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 cTtaHaapTHoro ctonbla ¢ AaHHbIMK BpemeHn B Tabamue FlexRay Lister Takxke
oTobpakatoTca cieaytoume ctonbupi:

e FID — MM naketa.
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3anyck no FlexRay 1 nocnegosatenbHoe gekoamposaHe 27

Len — AnMHa cTaTUYECKOM NOME3HOM HarpysKu.
HCRC — CRC 3aronoska.

CYC — HOMep umKna.

JaHHble.

FCRC — CRC nakerTa.

MaKeTbl C OLUMBKAMM BbIAEAAIOTCA KPACHbIM.

Mounck aaHHbIX FlexRay B Lister

®yHKUMA NOUCKa ocumanorpada No3BoNsSET UCKaTb (M OTMeYaTb) B cnncke Lister AaHHbIe
FlexRay onpeaeneHHoro Tvna. s nepemeLleHuns no oTMeYeHHbIM CTPOKaM MOMKHO
ncnonb3osatb KHornKy [Navigate] HaBuraumsa v snemeHTbl ynpasaeHus.

1

BbibpaB FlexRay B KauecTBe pexuma noc/sefoBaTe/IbHOro AeKOAMPOBAHNS, HAXKMNUTE
KHonKy [Search] Mowuck.

HaxmuTe nporpammHyto KHomKy MoucK B8 meHio «oMCK», 3aTeM NOBEPHUTE PYUKY
BBO/ZA, YTObbI BbIOpaTh NocaeaoBaTeIbHYIO WKHY (MocneaosaTenbH. 1 nam
MocnenoBsaTenbH. 2), Ha KOTOPOM BbINONHAETCA AeKOoAMPOBaHMe curHanos FlexRay.

HaxkmuTe KHoMnKy HaTu 8 meHto «OUCK» 1 BbIBEpPUTE OANH U3 CAeayoLwmx
BapWaHTOB.

M nakeTa — NOWCK NaKETOB C YKa3aHHbIM MAeHTUdMKAaTOpOM. YTobbI BbIGPaTb
NAeHTUOUKATOP, HAXKMKUTE MPOrPaMMHYI0 KHOMKY M/, nakeTa.

Homep yukna (+ UM Kagpa) — NOUCK KAaZPOB C YKa3aHHbIM HOMEPOM LMK U
naeHTuonKkaTopom. Ytobbl BbIBPATL MAEHTUGUKATOP, HAXKMUTE NPOrPaMMHYHO
KHoMKy M/ nakeTa. HaxkmuTe NporpammHyto KHOMKy « Homep LyuKna», 4tobbl
BbI6paTh HOMeEp.

DaHHble (+ UM, Kaapa + HOMep LMKAA) — NOUCK KaZpoB C yKasaHHbIMM
OAHHbIMKW, HOMEPOM LMKNA N NOAEHTUPUKATOPOM Kaapa. YTobbl BbIbpaThb
NAEHTUOUKATOP, HAXKMUTE NPOrPaMMHYto KHonKy U, nakeTta. HaxmuTe
nporpammuyto kKHonky Homep unkna, 4tobbl Bbi6paTh HoMep. HaxkmuTe
NPOrpammHyto KHOMKy [laHHble, YTOObl OTKPbITb MEHIO, B KOTOPOM MOYKHO BBECTU
3HaYeHne AaHHbIX.

OwmnbKa CRC 3aronoBKa — NMOUCK OLLIMOOK KOHTPOAA LIMKANYECKMM U3ObITOYHbIM
KOOOM B 3aros10BKax.

OwmnbKa CRC nakeTa — MOWCK OLIMOOK KOHTPOS UMKANYECKUM M3ObITOUHBIM
KOOOM B MaKeTax.

OWwnbKM — NOunCK BCEX OLLINDOK.
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27 3anyck no FlexRay v nocnegosaTenbHoe 4eKOAMPOBaHKE

LJononHutenbHble cBeAeHWA O NOUCKe AaHHbIX CM. B pa3aene "Mounck gaHHbix Lister" Ha
CTpaHuue 171.

JononHutensHble cBeaeHna 0b ncnonb3osaHum kHonku "[Navigate] Hasurauma" v
3/1eMeHTax ynpasfieHma CM. B pasdene "Hasurauma no BpemeHHon pa3sepTke" Ha
CTpaHuLe 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

3anyck no 12C/SPI 1
nocnesoBaTeIbHOe
eKoaMpoBaHme

HacTtpoiika ana curHanos 12C / 485

3anyck no 12C / 486

MocneposatenbHoe gekoguposarue 12C / 491
HacTtpoiika curHanos SPI / 495

3anyck no SPI / 499

MocneposatenbHoe gekogmposarue SPI / 501

[Ons 3anycka 12C/SPI n nocnenosaTenbHOro AeKOAMPOBaHMA TpebyeTca NMLEH3MS.

OZHOBPEMEHHO MOMKHO AEKOAMPOBATL AaHHbIE TONbKO OLHOM NOCNeA0BaTEIbHOM

WKHbI SPI.

HacTtponka ans curHanos 12C

HacTpolika curHanos 1°C (wwnHa Inter-IC) 3aknto4aeTcsa B NOAKAYEHMM OcUMANOrpada K

NIMHUAM nocnenoBaTenbHbIX AaHHbIX (SDA) U cuHxpoHuM3aumm (SCL) ¢ nocneayowmm
YKa3aHMEM MOPOroBbIX YPOBHEN HANPAXKeHWsA BXOAHOMO CUTHaNa.

KEYSIGHT

TECHNOLOGIES

485



28 3anyck no 12C/SPI v nocnenosaTensHoe eKOANPOBaHMe

YT0BbI HACTPOUTL OCLMANOrPAd ANA NONYYEHNA CUTHANOB 12C, UCNoNb3yiTe
nporpaMmmHyto KHornky CurHanbl, oTobpaxatoLlytocs B8 meHto "[lekoamposaHue
npoTtokona".

1 HaxmuTe KHOMKy [Serial] MocnegoBaTenbH.

2 HaxmuTe nporpammHyto KHorky MocnepoBaTtenbH., C MOMOLLBIO PYYKK BBOAA
BblbepuTe Hy»HbI cnoT (MocnegosatenbH. 1 nau MocnenosatenbH. 2), 3aTem CHOBA
HaXXMWUTe NPOTrPAMMHYIO KHOMKY, 4TOObI BKAOYUTb AEKOAMPOBaHME.

3 HaxmuTe nporpammHyto KHOMKy Pexkum v BbibepuTe TN 3anycka 12C.

4 HaKMUTE NPOrPamMMHYIO KHOMKY CUPHaMbI, Y4TOBbI OTKPbITL MeHo "CurHanbl 12C".

5 [ns curHanos SCL (nMHKUS cnHxpoHm3aumm) u SDA (nocneaoBatenbHble AaHHbIE):
a [oarntounTe KaHan ocumanorpada K UCTOYHUKY CUrHaAa TECTUPYEMOTO
YCTPOWCTBA.
b Haxkmute nporpammHuyto kHonky SCL nnv SDA 1 NoBepHUTE py4Ky BBOAA, YTODBI
BbIOPaTb A/1A CUrHANa KaHas.

¢ Ha)muTe COOTBETCTBYIOLLYIO NPOTrPaMMHYIO KHOMKY MOPOr 1 NoBepHUTE pyYKy
BBOAA, YTOObI BbIGPATL MOPOroBbIN YPOBEHb HAMPAKEHUA CUrHANA.

MopOoroBbit YpoBEHb HANPAMXKEHUA NPUMEHAETCA NPU AEKOANPOBAHNM, U OH
MCNO/Ib3YETCA B KAYeCTBE YPOBHA 3amycka, Koraa Ana BbiIbpaHHOro c1oTa
[0EeKOAMPOBaHMA NPOTOKO/1a YCTaHOB/IEH TUM 3aMycKa.

[aHHble A0/KHbI BbITb CTaBU/IbHBI HA MPOTAXEHWN BCETO MHTEHCUMBHOIO LMK
CUHXPOHM3ALMK, B MPOTUBHOM C/ly4ae OHWM ByayT MHTePMNpPeTMPOBaHbI Kak
YC/IOBME Havana UM OCTaHOoBa (Nepenaya AaHHbIX MPU UHTEHCUBHOM LIMK/E
CUHXPOHM3aLMN).

[na KaHaN0B-UCTOYHMKOB CUrHaIa aBTOMaTUYECKM YCTaHaBAMBaOTCA MeTkn SCL n
SDA.

3anyck no 12C

YT106bI HacTPOUTL OcumANorpad Ana noaydeHuns curHanos 12C, cm. pasgen "Hactpoiika
ons curdanos 12C" Ha cTpaHuue 485.
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3anyck no 12C/SPI n nocnenosatenbHoe gekoamposaHue 28

HacTpous ocumnnorpad Ha nonyyeHue curHanos 12C, MOXKHO YCTaHOBMTb 3aMycK No
YCNOBMIO Ha4Yana/ocTaHOBa, Nepesanycka, No OTCYTCTBMIO NOATBEPMHKAEHMA, MO YCAOBMIO
yTeHus gaHHbix EEPROM mam no nakeTy YTeHuns/3anmcu ¢ onpeaeneHHbIM aapecom
YCTPOWMCTBA U 3HAYeHMEeM AaHHbIX.

1 HaxmuTe kKHOMKy "[Trigger] 3anyck" 1 BbibepuTe TMN 3anycka 12C.
2 Hasxkmute "[Trigger] 3anyck".

3 HaxkmuTe nporpaMmHyto KHOMKy "3anyck" B meHto "3anyck", 3aTem NoBepHUTE PydKy
BBO/a, YTOObI BbIOpaTh NocieaoBaTenbHbI cnoT (Mocnen. 1 vam MNocnea. 2), Ha

KOTOPOM BbINONHAETCA AeKoaMpOoBaHNe CUTHa10B |2C.

4 HaXMuTe NporpaMmHyto KHoMKy "3anyck:", 3aTem c NoMoLb PyYKKn BBOAA
BblOEpUTE YCI0BKA 3amycKa:

"YcnoBue Hayana" — 3anyck ocumnnorpada BbINOAHAETCS Npy nepeaaye AaHHbIX
SDA OT CTapWwmx K maaZawmnm npu MHTEHCMBHOM LIMKAE CUHXPOHM3aumm SCL. B
Lenax 3anycka (BKAtoYan 3anyck no nakeTam) nepesanyck pacCMaTpuBaeTCs Kak
ycn0BMe Havana.

YcnoBue ocTtaHOBA— 3arycK BbINOHAETCS Npy nepeaaye aaHHbIx (SDA) ot
MIAALWNX K CTAPLWIMM MPU MHTEHCUBHOM LMKAE CUHXPOHM3aumn (SCL).

1 |
scL | ! NIV ANV ANV 8 9 o
S " N S [ S N BU— -
Start  Address R/ Ack Data Ack Stop
Condition Condition

Mepesanyck— ocumanorpad 3anyckaercs, Koraa nepes yc0BMem OCTaHoBa
BO3HMKAET elle OAHO yC/I0BME Havaa.

Appec — ocumnnorpad 3anyckaerca npu BoibpaHHOM aapece. BUT yTeHus/3anmncu
UrHopmpyeTcs.

Appec 6e3 nogTBep:kAeHUA— ocumanorpad 3anyckaeTcs, Koraa NoATsepxaeHue
BbIBPAHHOIO MO/ apeca OKa3bIBAETCA NOXMHbIM. BUT YTeHus/3anucu
UrHOPMpYeTCA.
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28 3anyck no 12C/SPI v nocnenosaTensHoe eKOANPOBaHMe

3anucb gaHHbIX 6e3 NoATB— 3aMyCK, ecin BUT AaHHbIX 3aMUCKH He NOATBEPSKAEH.
ObpaTuTe BHUMaHMUE, YTO AaHHbIN PEXKMM 3aMyCcKa He BK/IKYaeTcs, ecam
OTCYTCTBYET NOATBEPXKAEHME BUTa YTEHMA/3anNmnCK, @ TONbKO NPU OTCYTCTBUM
NOATBEPSKAEHNA CAeayoWmX BUTOB AaHHbIX.

OTCyTCTBUE NOATBEPKAEHUA— 3aMYCK BbINOAHAETCA NPU CTapwmx AaHHbIX SDA 8O
Bpemsa ntoboro 6uta cMHxpoHmnsaumm Ack SCL.

CuutbiBaHMe AaHHbIX EEPROM— Tpurrep BbimoHAET MOMUCK 3HaveHua 1010xxx
ynpasnatoulero 6aita EEPROM B cTpoke SDA, nocne KoTopoi cnenyet 6ut Read m
61T Ack. 3aTem BbINO/HAEGTCA NOUCK 3HAYEHMA AaHHbIX U KlacCUPUKaTopa,
3a/1aHHOrO NPOrpamMMHbIMK KHoMKamu "AaHHbie" 1 "OaHHble -". Mpu
obHapyXeHnn aToro cobbiTns ocumnnorpad 3anyckaetcs Ha dpoHTe
cuMHXpoumnynbca ana 6uta Ack nocne 6aiiTa AaHHbIX. BaT AaHHbIX He
obA3aTeNbHO A0/KEH CeA0BaTh CPasy nocse ynpasastowero banta.

Read
—_— o \ _ o
SDA TN/ 10100x . /N - X__—Z-C

| |
scL | /1 77_\_/_\_/_\_/_178_\_& __
- s e e  ——
Ack

Start or  Control R/ Ack Data

Restart  byte Trigger point
Condition

Maket (Hayano: agp7: cuUT: NOATB: AaHHbIe) 1n MNakeT (Hayano: agp7: 3an:
noAaTB: AaHHbIe)— 3anyck ocumanorpada BoINOAHAETCA B 7-BUTHOM pexnme
afpecaumm no nakeTy YTeHUS UM 3aMncK Ha 17-M GPOHTE CUHXPOUMIY/IbCA, ECAN
B WabsoHe coBnaaatoT Bce OUTLI. B Lienax 3anycka nepesanyck paccMaTpuBaeTcs
KaK yCnoBue Havana.

o Re"f Write o
soA TN/ T T /NI
1 | 1 1
SCL | I\ 17T\ 917 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

488 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm
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Naket (Hayano: agp7: CUMT: NOATB: AaHHbIE: NOATB: AaHHble2) 1 MakeT
(Hauano: agp7: 3an: NnoATB: AaHHbIE: NOATB: AaHHble2)— 3anycKk ocuuanorpada
BbIMNONHAETCA B 7-OUTHOM peXkMme aapecaummn no nakeTy YTeHUA UAM 3aNnCK Ha
26-M GPOHTE CUHXPOMMMYbCA, eCN B WabnoHe coBnaaatoT Bce bUThl. B uensx
3anycKa nepesanyck pacCMaTpMBaETCA KakK yc/0BMe Havana.

Read
\ Write

SDAT U e N A e c WA WS

sl T\/A T\ S8\ S8\ 1\ S\ ST 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 ocumnnorpada sbinosHAeTca No 10-6UTHOMY NakeTy
3anmncum 26-ro GpoHTa CUHXPOUMNY/bCa, ecn B LWabsoHe CoBMaaatoT Bce BuTbI.
MakeT NocTynaeT B cieaytolem dopmaTe.

MakeT (Hayano: 6banT agpeca 1: 3an: 6alT agpeca 2: NOATB: AaHHbIE)

B uenax 3anycka nepesanyck paccCMaTpMBaAETCA KaK yCN0BME Havaa.

Write

ST T\ TS\ 1T\ S 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 Ecau ocumnnorpad HaCTpPOEH Ha 3aMycK Mo YC/0BUIO CYUTbIBAHUA AaHHbIX EEPROM,
BbINOMHWUTE CNeAyloLLne AeACTBMA.

HaskmuTe nporpaMmHyto KHoMKy "[AaHHble -", 4Tobbl HacTpoUTb ocumuanorpad Ha
3anycK, Kor4a 3HadeHune gaHHbIX = (paBHO), ? (He paBHo), < (MeHbLle) UK
> (bosblie) 3HaYeHMS AaHHbIX, 3a[aHHbIX MPOrPaMMHON KHoMKol " [aHHble".

3anyck ocupmnnorpada 6yaneT BbINOAHEH MO GPOHTY CMHXPOUMNYyAbCa Ana 6uta Ack
nocne obHapyxeHuna cobblTUA 3anycka. banT gaHHbIX He 0653aTe/IbHO A0/IXKeEH
cnenoBaTh cpasy noc/e ynpasastoulero 6aiTa. 3anyck ocumanorpada nponsomnaer
no ntobomy 6anTy AaHHbIX, OTBEYAOLLEMY KPUTEPUAM, 3a4aHHbBIM C MOMOLLbIO
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490

NPOrpaMMHbIX KHOMOK flaHHble — 1 [laHHble, B NPOLIECCe CHUTbIBAHMA TEKYLLErO
aZipeca, NPOU3BOMBHOIO CYUTBIBAHMA MM B TEYEHME LMKIA NOCAeA0BaTeIbHOMo
CUYNTbIBAHMA.

Ecnm ocu,mnnorpad) HaACTPOEH Ha 3anycK no ycaoBuUtO YTeHNA MK 3aNNCK 7-6uTHOTO
aapeca naun naketa 3anucm no 10 OuT, BbINONHUTE cnegywouime OencTBuA.

a Haxmute nporpammHyto KHOMKy Agpec 1 noBepHuUTe py4Ky BBOAA, YTOObI

BblbpaThb 7- an 10-6MTHbLIN aapec ycTpoicTBaa.

Aapec MOXHO BblibpaTb B AnanasoHe ot 0x00 go Ox7F (7-6uTHbIN) namn Ox3FF
(10-6MTHBINM) WeCTHAALATEPUYHBIX 3HAYEHUI. MpK BbINOAHEHMM 3aMycKa No
nakeTy YTeHus/3anucu ocumnnorpad byaeT 3anylieH nocae obHapyKeHus
cobbITUiM Hayana, agpecaumnn, YTeHsa/3anucK, NOATBEPIKAEHNA U AaHHbIX.

Ecnn B KauecTBe aapeca BbibpaHo "6e3pasnmnyHoe cocToaHme" (0xXX nam 0xXXX),
TO TaKoW agpec byaeT NPOMrHOPMPOBAH. 3anycK Bceraa 6yaeT BbINOAHATLCA NO
17-My CUHXpOUMMYAbCY NpU 7-6UTHOM aapecaumm nam 26-my npun 10-6UTHON.

HaxmunTe nporpaMmHyto KHOMKy 3Ha4YeHuA "[aHHble" 1 NoBepHUTe pPyyKy BBOAA,
4yTOObI BbIOPATh 8-6UTHBLIN LWabMOH AaHHbIX, MO KOTOPOMY DYAET BbIMO/JHATLCA
3amnycK.

3HauyeHne AaHHbIX MOXHO BbibpaThb B AnanasoHe ot 0x00 ao OxFF (B
LecTHaauaTepnyHom dopmate). 3anyck ocumnnorpada byaeTt BbINOAHATLCS MO
0bHapyKeHMM cobbITMA Havana, agpecaLmm, YTeHUs/3anncu, NoATBEPHKAEHMA U
OAHHBIX.

Ecnv ans naHHbIx 6yaeT BbibpaHo 6e3pa3nnyHoe coctoaHmne (0xXX), To Takmne
AaHHble ByayT NPOUrHOPMPOBaHbI. 3anycK Bceraa 6yaeT BbINoAHATLCA o 17-my
CMHXPOMMNYNbCY NPK 7-6UTHOM agpecaunmn nam 26-my npm 10-6MTHOM.

Ecnu BbibpaH TpexbalToBbIM TPUTTEep, TO HaXKMUTE NPOrPaMMHYI0 KHOMKY
3HayeHKWs "AaHHble2" 1 NoBepHUTE PyYKy BBOAA, YTOObLI BbIOPaTh 8-OUTHbIN
WabnoH AaHHbIX, MO KOTOPOMY BYAET BbINMOJHATLCA 3aMyCK.

CBeseHuA 0 gekoanpoBaHuu npoTtokona I2C cm. B pasgene "MocnegoBaTesnibHoe
aexkoguposaHue 12C" Ha cTpaHuue 491.
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[locnenoBaTtenbHoe aekoamposaHume 12C

YT106bI HacTpOUTL ocumanorpad ana nonydeHuns curHanos 12C, cm. pasgen "Hactpoiika
ana curHanos 12C" Ha cTpaHuue 485.

[na HacTpoikum 3anycka no 12C cm. pasgen "3anyck no 12C" Ha cTpaHuue 486.

Hactpolika nocnenosatenbHoro AekoanposaHumsa 12C

1 HaxkmuTe KHonMKy [Serial] MocneaoBaTenbH., 4TOOLI BOWTN B MEHIO
noc/Ne0BaTe/IbHOIO AEKOAMPOBAHUA,

CHrHanel H P JMCTHHE

- 7 b -

2 BbibepuTe 7-paspaaHbiii Man 8-paspaaHbii agpec. McnonbayinTe 8-paspaaHbii
azpec, 4tobbl BUT YTEHMA/3aMUCK UCMO/b30BA/ICSA KaK YacTb 3HaYeHWs agpeca, an
BbibepuTe 7-paspaaHbiil agpec, YTobbl UCKIOYUTL BUT YTeHUA/3annCK U3 3HAYEeHUA
afpeca.

3 Ec/nuM cTpoKa AeKOAMPOBaHNA He oToBparkaeTca Ha AUcnaee, 414 ee BKAYeHUA
HaxXmuTe KHonKy [Serial] MocnepoBaTenbH.

4 Ecnv ocumnnorpad octaHoB/EH, 418 CHOpa U AEKOAMPOBAHMA AaHHbIX HasKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curHanbl 12C
HACTONbKO MeAJIEHHbI, YTO NPOUCXOAUT aBTOMATUYECKUIA 3anycK ocuuanorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaKMmTe NPOrpaMmmHyto
KHOMKY PeXXum, utobbl USMEHUTb PeXXUM 3anycka ¢ ABTO Ha O6bIYH.

Ona 6onee nerkoro nepemeLleHna Mexay noay4yeHHbIMU AaHHbIMM MOXKHO
Mcnonb3osaTb OKHO Macwitab no ropnsoHTanu.

Cm. Takke o "MHTepnpeTtaums gaHHbIX gekoanposanHus 12C" Ha cTpaHuue 492
e "NHTepnpeTtaumna gaHHbix 12C nnctuHra" Ha ctpaHuue 493

e "loucK gaHHbIX 12C B Tabanue nnctmHra" Ha ctpaHmue 494
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NHTepnpeTauma AaHHbIX AekoanpoBaHma 12C

Tlwa

Muetunr

et

e Yr/0Bble CUrHa/bl OTODPAXKAIOT aKTUBHYIO WWHY (BHYTPU NakeTa/Kaapa).
e CUHMe IMHUM MO cepeamHe 0TOOPaKatoT HEAKTUBHYIO LLIMHY.
e [leKoAMpPOBaHHblEe WeCTHAALATEPUYHbIE AaHHbIE.
3HayeHUn agpeca oTobparkaeTca B Hayasle NakeTa.
Azpeca 3anucu co 3Hadkom "W" oTobparkatoTca ronybbim UBETOM.
Aapeca cUMTbIBaHMA co 3Ha4KoM "R" 0TOBPaXKatOTCA SKENTbIM.
Afapeca nepesanycka co 3Ha4kom "S" oTobparkatoTca 3e1eHbIM.
3Ha4yeHMA AaHHbIX OTObparXKatoTCs He/biM LIBETOM.
"a" o3HavaeT noaTBepXAeHMe (HM3Koe), "~a" 03HavyaeT oTcyTCTBME
NoATBEPKAEHMUA (BbICOKOE).

Ecam mecTa BHYTPUM rpaHuLL, NakeTa HeJoCTaToOuHO, TO AEKOAMPOBAHHbIN TEKCT B
ero KoHLe byaeT CoKpalleH.

* Hanunune po30BbIX BEPTMKA/IbHBIX LUTPUXOB 03HAYAET, YTO A/1A NMPOCMOTPa
[OEKOAMPOBAHHbIX AaHHbIX CedyeT yBeanYnTb MacliTab pasBepTky (M 3anyCcTuTb
npoLecc cHoBa).
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Hanunuue 8 CTPOKe [EKOAMPOBAHMA KPACHbBIX TOYEK 03HaYaeT BO3MOMKHOCTb
oTobpaskeHMs bonbllero KoaMYecTsa AaHHblX. 14 NPOCMOTPa AaHHbIX MOXKHO
BbINOAHUTL MPOKPYTKY MM YBEANUYNUTD KOIDOUUMEHT Pa3BEPTKM.

NCKaxeHHble 3HaYeHWA WHbI (HEI'IOﬂHbIe Nn Heonpe,u,enMMble) OTO6|Oa)'KaIOTCF|
PO30BbIM LIBETOM.

HeunsBecTHble 3HaYEHMA WNHbI (HeomnpeaeneHHble UK OWMBOoYHbIE) OTOBpakatoTCs
KpacHbIM.

NHTepnpeTauma AaHHbIX [2C AUCTUHIa

Epema Pecrapt | Agpec HaHHER

’\

JTIMCTHHR EBHIAENEHHOE

Kpome cTtaHgapTHoro ctonbua "Bpemsa”, B meHto "12C Lister" Takske oTobparkatoTca
cneayoume ctonbubl.

Mepesanyck — obo3HayaeTcs 3Haukom "X".
Anpec — 3anmcb 0603HaYaAETCA CUHWUM, YTEHWNE — KENTbIM.
[aHHble — 6aliTbl AaHHbIX.

OTcyTcTBME NOATBEPHKAEHMA — 0603Ha4YaeTca 3Ha4Ykom "X", u, ecam 310 oWwMbKa, To
BbIAENAETCA KPACHbIM.

NCKaxeHHble faHHble BblAENAKTCA PO30BbIM. Koraa 3To NPOMCXOANT, CheayeT 3a4aThb
ana BpeMeHVI/,EI,eneHI/IFI Pa3BEePTKN MeHblLUEee 3Ha4YeHNe N CHOBa 3anyCTUTb Npouecc.
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494

Mounck gaHHbIx [2C B Tabanue NUCTUHra

Bo3MOKHOCTM NomucKa ocumanorpada No3BONAOT OTbICKMBATL (M OTMEYaTb) B CIMCKe
Lister aaHHble 12C onpeaeneHHoro tmna. [Ana nepemeLleHma Nno OTMeYeHHbIM CTPOKaM
MOHO 1cnonb3oBaTb KHOMKy "[Navigate] HaBurauma" v anemeHTbl ynpasneHums.

1

BbibpaB 12C B KayecTse pexrma noc/1en08aTe/lbHOro AeKOAMPOBaHNS, HaXMUTE
KHonKy "[Search] Mouck".

HasmuTe nporpaMmHyto KHomky "Mouck" B meHto "Mounck", 3aTem NoBepHUTE pyUKy
BBO/a, YTOObI BbIOpaTh NocaeaoBaTenbHbI cnoT (Mocnea. 1 nav Mocneq. 2), Ha
KOTOPOM BbINONHAETCA AeKOANPOBaHMe curHana 12C.

Haxkmute kHonKy "Mouck" v BbibepuTe cnenytowme napameTpsbi:

MepesanycK — NOMCK, Koraa nepes ycioBMem 0CTaHOBa BO3HMKAET eLle OfHO
yCnoBue Havana.

Appec — NovcK NakeTa C yKasaHHbIM aJpecom, UTHOPUpPoBaHue Buta
yTeHus/3anucu.

Appec 6e3 noaTB — NOWCK, KOrda NOATBEPKAEHWE BbIOPAaHHOro Nonsa aapeca
OKa3blBAETCA NOMKHbIM. BUT UTeHKUA/3annCK UTHoPUpPyeTCA.

OTcyTCcTBUE NOATBEPHKAEHUA — NOUCK CTaplmx AaHHbIX SDA BO Bpemsa ntoboro
6uTa cuHxpoHm3aumm Ack SCL.

CuntbiBaHue gaHHbiXx EEPROM — nouck 3HaueHuns 1010xxx ynpasaatowero 6aiTa
EEPROM B cTpoke SDA, nocne KoTopoi cneayeT 6uT Read 1 61T Ack. 3aTem
BbINO/IHAETCA MOWCK 3HAYEHMA AaHHbIX U KnaccudmnkaTopa, 3a4aHHoro
nporpammHon KHonkon "daHHble =" 1 NporpammHbIMK KHOMKaMmu "[daHHbie".

Naket(Hauano:Agpec7:YteHmne:Noare:[aHHble) — NOUCK NakeTa YTeHUA Ha 17-m
bpoHTe cMHXpOMMNyNbCa, ecnu B WabaoHe coBNagatoT Bce BUTHI.

NMaket(Hauano:Aapec7:3anucb:Moars:[aHHble) — NOWCK NaKeTa 3anncK Ha 17-m
bPOHTE CMHXPOMMINY/bCA, eC/M B WaboHe coBNaAatoT BCe HUTLI.

Naket(Hauano:Agpec7:YteHmne:Nogre:AaHHble:NoaTs:JaHHbIe2) — NoUCK
nakeTa YTeHA Ha 26-m GPOHTE CMHXPOMMMYAbCA, eCn B WabaoHe coBnagatoT
BCe HUTHI.

Naket(Hauano:Agpec7:3anucb:Noare:AaHHble:MNoaTB:JaHHbIe2) — nouck
naKkeTa 3anmcu Ha 26-m GPoHTe CMHXPOUMNY/bCA, EC/IM B WaboHe coBnaaatoT
BCe OUTHI.

[JononHutenbHble cBeAeHWA O NOUCKe AaHHbIX CM. B pa3aene "Mounck gaHHbix Lister" Ha
CTpaHuue 171.
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JononHutenbHble ceeageHma 06 ncnonbaosaHMm KHonkn "[Navigate] Hasurauma" v
3aNemMeHTax ynpasfieHuma cM. B pasgene "Hasurauma no BpemeHHoM pa3sepTke" Ha
CTpaHuue 87.

HacTtponka curHanos SPI

HacTpoiika cMrHanos Nocae0BaTeNbHOrO CMHXPOHHOTO NepudepuitHoro nHTepdeica
(SPI) 3akntoyaeTca B nogcoeanHennmn ocumnanorpada K UCTOYHMKAM TaKTOBOTO CUTHaNa,
curHana gaHHbix MOSI 1 MISO 1 curHana GopmmMpoBaHMA NakeTa, HAaCTPOMKe YPOBHSA
NMOPOrOBOro HAMNPAXKEHNA ANA KaXKA0ro BXOAHOIO KaHana M HaCcTpOMKe Apyrux
napameTpoOB CUTHaNoB.

YTo6bl HacTpouTb ocuuanorpad Ha noayyeHue curHanos SPI, ncnonbsyinte
nporpaMmmHyto KHonKky CUrHanbl, KoTopas oTobparkaeTcs B MeHto "[lekoanpoBaHmne
npoTtokona".

1
2

HaxkmunTe kHonky [Serial] MocnepoBaTenbH.

HaxmuTe nporpaMmHyto KHoMKy NMocnegoBaTenbH., C MOMOLLBIO PyYKM BBOAA
BblbepuTe Hy»KHbIV cnoT (MocnegosaTenbH. 1 nam MNocnenosaTesibH. 2), 3aTeM CHOBa
HaXXMWUTE NPOTPAMMHYIO KHOMKY, YTOObI BKAOYUTb AEKOAMPOBAHME.

HaxmuTe nporpaMmHyto KHOMKY PexXum 1 Bbibepute Tmn 3anycka SPI.

Haxkmnte nporpammHyto KHOMKY CUrHaAbl, YTOObl OTKPLITL MeHto "CurHanbl SPI".

Menm "Curnana SPI"

TAKT. CHIHaR

' s

HaxKMunTe nporpaMmHyto KHOMKY TaKTOBbIA CUrHAN, YTOObI OTKPbITb MEHI0 "TaKTOBbIN
curHan SPI™.

Mento "TakToewi curian SR

TaKT. CHTH. Mopor. YpoEHu

[af} -

t
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B

a

MeHto "TakToBbIN curHan SPI" BeinofHUTE cneaytolme AencTeums.

HaxmnTe nporpammHyto KHOMKy TaKTOBbIMA CUFHAA ¥ C MOMOLLbIO PYYKM BBOAA
BbibepuTe KaHan, NOACOEANHEHHDbIN K IMHUM CUHXPOHM3aumMK SPI.

KaHany MCToYHMKa aBTOMATUYECKM ByaeT npucsoeHa meTtka CLK.

HaxxmuTe nporpammHyto KHomnky MopPor, 3aTem C NOMOLLLbIO PYYKM BBO/AA
BblIbEepUTE YPOBEHb NOPOrOBOrO HAMNPSNKEHUSA TAKTOBOTO CUrHANA.

MoporoBbIt ypoBEHb HANPAMKEHUA NPUMEHAETCA NPU AEKOANPOBAHNUM, U OH
MCNO/Ib3YETCA B KAa4eCTBE YPOBHA 3aMnycKa, Koraa Ansa BbibpaHHOro coTa
nocnefoBaTeNbHOro A4EKOAMPOBAHMA YCTAHOBNEH TUM 3aMycKa.

Haxkmunte nporpammuyto KHomky "OTKkAoHeHne" (f 1), 4yTOObI BbIOPATL NEPEaHNI
GPOHT MK 3a4HUI GPOHT A8 UCTOYHMKA TaKTOBbIX CUTHA/IOB.

ITa KHOMKa Mo3BO/AET BbIbPaTh GPOHT CUHXPOUMIY/IbCA, KOTOPLIK ocuuanorpad
6yaeT UCNONb30BaThb ANA GUKCALIMM NOCAEA0BATE/bHbIX AAHHbIX. [1PY BKIHOYEHNUM
napametpa CBeaeHMA 0 gucnaee Ha rpaduKke 0TOOPaXKaoTCA U3MEHEHMS,
OTparkatoLLme TEKYLLEee COCTOAHME TaKTOBOrO CUrHaNa.

6 Haxkmute nporpammuyto kHonky MOSI, 4Tobbl OTKPbITL MeHto "Bbixoa BeayLLero,
Bxo4 segomoro SPI".

B meHto "Bbixoa BeayLlero, Bxod segomoro SPI" BeinonHMTe creaytollme AencTBus.

a

Haxkmute nporpammHyto KHoMNKy JaHHble MOSI 1 ¢ MOMOLLBIO pyYKM BBOAA
BblbepuTe KaHan, NOACOEAMHEHHbIN K IMHUM NOCNeA0BaTeNbHbIX AaHHbIX SPI.
(Ecnm BbIOBpaHHbIM KaHan OTKAKOYEH, BKAOUYMUTE €ro.)

KaHany MCToYHMKa aBTOMATUYECKM ByaeT npucsoeHa metka MOSI.

HaxmuTe nporpaMmHyto KHoMKy Mopor, 3aTem C NOMOLLGI0 PYYKM BBOAA
BblbepuTe ypoBEeHb NOPOroBOro HanpsxeHus curdana MOSI.

MoporoBbI ypoBeHb HaNPAXKEHUA NPUMEHSAETCA NPU AEKOANPOBAHMM, U OH
MCMOMb3yeTcs B KaYeCTBe YPOBHS 3anycKa, Koraa A1a BblbpaHHOro cnota
nocaeaoBaTelbHOTO AEKOAMPOBAHNA YCTAHOB/EH TUM 3aMycKa.

7 (JdononHuTenbHo) HaxkmuTe nporpammuyto KHonky MISO, 4Tobbl OTKPbITb MEH0
"Bxop, BeAaylLero, Bbixoa segomoro SPI".

496
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B meHto "Bxoa BeayLlero, Bbixod Begomoro SPI" BbinonHWTe cneaytolume AencTems.

a Haxmute nporpammHyto KHOMKy AaHHble MISO 1 ¢ nomoLLbio pPyYKM BBOAA
BblbEpMTE KaHa, NoACOeAMHEHHDbIR KO BTOPOM NMHUKM NOCNeA0BaTE IbHbIX
naHHbIX SPI. (Ecnum BbIGpaHHbIM KaHan OTKAOYEH, BKAOUYMTE €ro.)

KaHany ncToYyHMKa aBToMaTnyeckmn byaet npucsoeHa metka MISO.

b HaxkmuTe nporpammHyto KHonKy Mopor, 3aTem ¢ NOMOLLBIO PYYKM BBOAA
BblbepuTe ypoBEHb MOPOrOBOr0 HanpsxeHua curHana MISO.

MopOorosbIt ypoBEHb HANPAXKEHUA NPUMEHAETCA NPU AEKOANPOBAHNUM, U OH
MCNO/Ib3YETCA B KAYeCTBE YPOBHA 3aMycKa, Koraa A1a BbibpaHHOro c1oTa
nocnefoBaTeNbHOro AeKOAMPOBaHMA YCTaHOBAEH TUM 3anycKa.

¢ HaXmute NnporpammHyto KHOMKY 3agaepiKa v NOBEPHUTE PYYKy BBOAA, YTODbI
YKa3aTb 3a4ePKKy — KOAMYeCTBO BUTOB, KOTOPble ByayT UTHOPUPOBATLCA L0
3anycKa gekoanpoBaHna notoka MISO.

8 Hamute nporpaMmHyto KHomKy €S, 4ToObl OTKPbITE MeH0 "CurHan obpalleHuns K
MUKpocxeme SPI".

A0 CL
FF_FF FF FF ¥ FF

03 10 00 Q0 11 06
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B meHto "CurHan obpalleHns kK mukpocxeme SPI" BbINoAHUTE caeaytolme AenCTBuS.

a Cnomolbto nporpamMmmHoit KHonkn ChopmMmUpoBaTb NaKeT No BbibepnTe CUrHaAN
bopmMMpOBaHMA NaKkeTa, KOTOPbIN ocumanorpad byaeT MCNoAb30BaTb ANA
onpeaeneHna GpoHTa CUMHXPOMMMNY/bCA, KOTOPbIN Byaem Nepsbim B
nocnefoBaTelbHOM MOTOKe.

MO3KHO HaCTPOUTb 3anyck ocumanorpada Npu yBeandeHnn curHana obpaLleHmna K
MnKpocxeme (CS), ymeHblLEHMM CUrHaNa obpalueHnsa K mukpocxeme (~CS) nam no
ncteyeHnn nepmroaa Talim-ayT, BO BpeMa KOTOPOTO TaKTOBbIM CUTHaA HAaXOAMICS B
cocToAHMMN Besnencrams.

Ecam ansa curHana GopmmnpoBaHusA NakeTa yCTaHOBAEHO 3HayYeHue CS (nau
~CS), nepeaHnin UAn 3aaHNN GPOHT CUHXPOUMMYbCA, ONpeaeneHHbI B
KayecTBe NepBoro 1 otobpaskatowuiica nocae nepexoga curHana €S (mnm ~CS)
OT HM3KOTO K BbICOKOMY (MM Haob0opoT), ByAeT nepsbiM GPOHTOM
CMHXPOUMMY/IbCa B MOCNEA0BATE/NbHOM MOTOKE.

CurHan obpaweHns K MUKpocxeme Haxkmunte NporpammHyto KHonky €S nam
~CS, 3aTem C NOMOLLIbIO PYYKM BBOAA BbiDEpUTE KaHa, NoACOeAMHEHHDbIN K
NvHWMM nakeTa SPI. KaHany UCTOYHMKa aBTOMaTMYeCcKM ByaeT npucBoeHa MeTKa
(~CS nnm CS). Nepeaaya wabnoHa AaHHbIX M TAKTOBOIO CMUrHana A0/XKHa ObiTb
BbIMNO/IHEHA 33 TO BPEMS, NOKA CUrHaA GOPMUPOBAHUA NaKeTa AENCTBUTENEH.
CurHan popmmpoBaHMa NakeTa A0KEH ObITb AeNCTBUTENEH ANA BCErO
WwabnoHa AaHHbIX.

Ecnu ons curHana GopmmpoBaHMA NakeTa yCTaHOBAEHO 3HaYeHue Talim-ayT,
ocumnnorpad cosgaet cob6CTBEHHbIN BHYTPEHHWI CUTHAN GOpPMUPOBaAHMA
nakeTa, obHapy»ums 6e3aencTeme AMHUM CUHXPOHM3ALUMNN.

TaiAim-ayT TaKT.curHana Boibepute napameTtp Talim-ayT TaKT.cUrHana
nporpammHoi KHomnki ChopmupoBaTb NakeT No, 3aTEM HaKMUTE
NporpammHyto KHomnky Talim-ayT 1 NOBEpPHUTE PyYKy BBOAA, YTOObI YCTAaHOBUTb
MMHUMaNbHOE BPEMA, B TEHEHME KOTOPOIo AOMKHO COXpaHATbCA be3aencTane
(oTcyTcTBME NMEpenayn) TaKTOBOTO CUTHaNa A0 TOro, Kak ocuuanorpad
BbINONHUT MOWUCK WabnoHa AaHHbIX ANA 3anycKa.

B KauyecTBe 3HauYeHUs "Talim-ayT" MOKHO YCTaHOBUTb N1t0OYI0 BENUYMHY B
Anana3oHe ot 100 Hc ao 10 c.

498 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



3anyck no 12C/SPI n nocnenosatenbHoe gekoamposaHue 28

MpK HaxkaTMM NPOrpammHoi KHonkn ChopmmrpoBaTb NaKeT NO Ha rpaduke
CBepeHMA 0 aucnnee otobpaKatoTCA M3MEHeHNs, OTpakatoLme BblbpaHHoe
3HaYyeHue Talim-ayTa UK TEKYLLEEe COCTOAHME CUTHaNa obpalleHns K
MMKpPOCXEME.

b HaxmwuTe nporpammHyto KHomKy Mopor, 3aTem ¢ NOMOLLbIO Py4YKM BBOAA
BblbepUTE YypOBEHb NOPOrOBOr0 HAaNPAXKEHWA CUTHaNa 0bpaLLEHNA K MUKPOCXEME.

MoporoBbIt ypoBEHb HANPAMKEHUA NPUMEHSAETCA NPU AEKOANPOBAHNUM, U OH
MCNO/Ib3YETCA B KAa4eCTBE YPOBHA 3amnycKa, Koraa Ana BbibpaHHOro coTa
nocnefoBaTeNbHOro A4eKOAMPOBAHMS YCTAHOBNEH TUM 3anycKa.

Mpu BKAtOYEHUN DYHKUMM CBeAEHMA O AUCNNEe Ha SKpaHe oTobpaxaeTca MHbopmaums
0 BbIOPaAHHbIX MCTOYHMKAX CUTHANOB M MX YPOBHAX NOPOrOBOTO HAaNPAMKEHUA, a TaKKe
BPEeMEeHHas avarpamma CUrHasnos.

3anyck no SPI

YT106bI HaCTPOUTL Ocumanorpad ana noaydyeHms curHanos SPI, cm. pasgen "Hactpoiika
curHanos SPI" Ha cTpaHuue 495.

HacTpows ocumnnorpad Ha nonyvyeHme curHanos SPI, MOXKHO BbIMONHATL 3amMyck No
WabnoHy AaHHbIX B HaYane nepuosa GopmMMpoBaHuA naketa. AanHY CTPOKM
nocnefoBaTebHbIX AaHHbIX MOXKHO 33aTb B AvanasoHe oT 4 go 32 6uT.

Ecnv BbIbpaH 3anyck no SPI 1 BKkAtoueHa dpyHKUMs CBegeHUs o gucnnee, otobpasntca
rpaduK TEKYLLErO COCTOAHMA CUTHANA NAKeTa, KPYTU3HbI TaKTa, Yucna BUTOB AaHHBIX 1
3HaYeHUI BUTOB AAHHbIX.

1 HaxkmuTe [Trigger] 3anyck.

2 B meHo "3anyck" HaXXmuTe nporpammHyto KHomnky Tun 3anycka, 3aTem C NOMOLLbIO
pyYKM BBOAA BbibepuTe nocienoBatenbHblii cnoT (Mocnenosart. 1 uam
Mocnenosart. 2), Ha KOTOPOM ByaeT BbINONHATLCA AEKOANPOBaHME CUrHaNoB SPI.

3 HaxmuTe BTOPYIO NPOrpammHyto KHOMKyY TN 3anycKa, 3aTem C MOMOLLbIO PYYKK
BBOAA BbIbEpUTE YC/I0BME 3anycKa:

[aHHble BbIXxoAa Beayuero, Bxoga segomoro (MOSI) — o8 3anycka no curHany
AaHHbix MOSI.
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28 3anyck no 12C/SPI v nocnenosaTensHoe eKOANPOBaHMe

[aHHble BXoaa Beayluero, Bbixoga segomoro (MISO) — o8 3anycKka no curHany
AaHHbIX MISO.

4 Haxmute NporpammHyro KHOMKy YMcno 6UT 1 ¢ NOMOLLbIO pyYKM BBOAA 3aaaiTe
yncno 6uT (Yucno 6UT) B CTpoKe NocsenoBaTeIbHbIX AAHHbIX.

MokHo 3aaaTb toboe Yncno bUT B CTpoke B AManasoHe oT 4 Ao 64. 3HadyeHuna ons
CTPOKM NnocneaoBaTebHbIX AaHHbIX 0TOBpaxatoTca B CTpoke AaHHbix MOSI/MISO B
obnactu popmsbl curHana.

5 HaxkmuTe nporpammHuyto kHonky AaHHbie MOSI van faHHbie MISO 1 ncnonbsyite
[AManoroBoe okHO ¢ BYKBEHHO-LMPPOBOM KNaBMATypOI 417 BBOAA ABONYHBIX
3Ha4yeHu 6uT 0 (HU3KKIK ypoBeHb), 1 (BbICOKMI ypoBeHb) nan X (be3pasnnyHoe
cocTonHue).

SPL DO TTL

Nuetinr 2 i Wromm

Default

Mlin

MpK HAaCTPOMKe 3amnycKka 3HaYeHUA JaHHbIX B NaKeTe BbiPaBHMBAOTCA N0 1€BOMY
Kpato. Mpwu wecTHaauaTepmyHOM popmaTte Nepsoe YMCN0 NpeacTasaseT nepsbie 4
61Ta OT Hayana NakeTa, 3aTem MAyT ocTasluneca UMdpbl 3HaYeHNUA AaHHbIX.

CeezeHuA 0 gekoanpoBaHum SPI cm. B pasaene "MocnenosBatesibHOE AEKOANPOBaHMNE
SPI" Ha cTpaHuue 501.
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[locnenoBatenbHoe aAekoanpoBaHume SPI

YT106bI HAaCTPOUTL Ocumanorpad ana noaydeHms curHanos SPI, cm. pasaen "Hactpoiika
curHanos SPI" Ha cTpaHuue 495.

[na HacTpoiKM 3anycKa no SPI cm. pasgen "3anyck no SPI" Ha cTpaHuue 499.

Hactpolika nocnenosatenbHoOro AekoamnposaHus SPI

1 HaxkmuTe KHonMKy [Serial] MocneaoBaTenbH., 4TOOLI BOWTN B MEHIO
noc/Ne0BaTe/IbHOIO AEKOAMPOBAHUA,

CHrHane! 2 L K TMeTHRR

- -

2 HaxKMuTe NporpammHyto KHoMKy Pasamep cnoBa, 3aTeM NoBEPHUTE PYYKY BBOaA,
4yTObbI BbIGPATL YMCIO BUTOB B C/OBE.

3 HakmuTe NporpammHyto KHoMnKy MopAaAoK BUTOB, 3aTeM NOBEPHUTE PYUKY BBOAA,
4TObbI BbIOPATL NOPAAOK BUTOB, NPM KOTOPOM BHavane ByaeT pacnonoXKeH CTapLinii
6uT (MSB) nnu mnaawmin 6ut (LSB), npn oTobparkeHnn AaHHbIX B 061aCTN GOpMbI
CUrHana nocneaoBaTeNlbHOro AEKOAMPOBAHMA U Ha SKpaHe Lister.

4 Ecnv CTPOKa AeKOAMPOBaHUA He 0TobpaskaeTca Ha Aucnaee, A1a ee BKAOYEHUn
HaxXmuTe KHonKy [Serial] MocnepoBaTenbH.

5 Ecau ocumnnorpad octaHosneH, ana cbopa v AeKOAMPOBAHUA AaHHbIX HAKMMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnum HacTpoiika He obecneynBaeT yCTOMYMBOrO 3amnycKa, TO, BOSMOXHO, curHan SPI
HaCTONIbKO MeANEHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocumnanorpada.
Hasxkmute kHonky [Mode/Coupling] Pexkum/cBAsb, 3aTem HaxKMUTE NPOrpaMmmMHYyo
KHOMKY PeXXnm, 4to6bl U3MEHUTL PEXMM 3anycka c ABTO Ha O6bIuH.

,ﬂ,l’lﬂ bonee nerkoro nepemeleHna mexay noay4yeHHbIMn AaHHbIMKU MOXHO
MCNoNb30BaTb OKHO MacwTab rno rTOPN30HTaNN.

Cm. Takxke ¢ "MHTepnpeTaumsa AaHHbIX gekoanposaHus SPI" Ha cTpaHuue 502
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28 3anyck no 12C/SPI v nocnenosaTensHoe eKOANPOBaHMe

e "NHTepnpeTtaumna aaHHbIx SPI anctuHra" Ha ctpaHumue 503

e "loucK gaHHbIx SPI B Tabaunue nuctnHra" Ha ctpanuue 503

NHTepnpeTaumna AaHHbIX AekoamposaHma SPI

502

SPL DO TTL

NuctaHr 3% g Wrorm

40 ¢
FF FF FF FF
03 10 O 01

Muetunr

et

YrnoBsble CUrHanbl 0TOOPaKatoT aKTUBHYIO LWKMHY (BHYTPM NakeTa/Kaapa).
CUHME IMHUK N0 CepemHe OTODPaXKaOT HEAKTUBHYIO LWWHY.

Yucno TaKToB B NakeTe 0TobpaXKaeTca CBETN0-roNybbiM LBETOM Ha/, NaKeToM
cnpasa.

LWecTHaauaTepuyHble 3Ha4YeHNA AeKOAMPOBAHHbIX AaHHbIX mo6pa>+<aromsq 6envim.

Ecam mecTa BHYTPM rpaHnLL, NakeTa HeoCTaTo4HO, TO AEKOAMPOBAHHbIN TEKCT B €ro
KOHLe ByaeT CoKpalleH.

Hanunune po30BbIX BEPTUKAIbHbIX WTPMUXOB 03HAYaEeT, YTo A4 NPOCMOTPa
[OEKOAMPOBAHHbIX AaHHbIX CedyeT yBeAnYUTb macliTab pasBepTky (M 3anycTuTb
npoLecc cHoBa).

Hanunune B CTpOKe AEKOAMPOBAHMUA KPACHbIX TOYEK O3HAYaeT HaMuMe AaHHbIX,
KoTopble He oTobparKatoTca. 1A UX MPOCMOTPa MOXKHO BbINOAHWUTL MPOKPYTKY UK
YBENNUYNTD KOIDOULMEHT pasBepTKM.

McKaxKeHHble 3HaYeHMA WKHbI (HENONHbIE MKW HeonpeaenMMble) oTobparkatoTca
PO30BbIM LIBETOM.
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* HeunsBecTHble 3HaYeHMA WKNHBI (HeonpeaeneHHblIe UK OLMBOYHbIE) OTOBPaXKakoTCH
KPacHbIM.

NHTepnpeTauma gaHHbIX SPI AMCTUHra

FF FF FF 4D 53 4F

FF FF 7F 00 0o 00

Mer "TMeTuHr"
HHTE

Monoe MHEHME

Kpome ctaHaapTHoro ctonbua "Bpema”, meHto SPI Lister Takke coaepKuT cneaytoume
cTonbupl.
e [laHHble — 6ainTbl AaHHbIX (MOSI 1 MISO).

NCKaxeHHble faHHble BblAENAKTCA PO30BbIM. Koraa 3TO MPOMCXOANT, CreayeT 3a4aThb
Aana Bpe’\/\eHVI/,EI,e}'IEHVIH Pa3BEPTKN MeHblLUEE 3Ha4YeHNE N CHOBa 3aMnyCTUTb Npouecc.

Mounck gaHHbIx SPl B Tabanue nncTuHra

DYHKLMM NOUCKa ocumnnorpada No3BONAIOT MCKATb (M OTMEeYaTb) onpeaeneHHble TUMbI

OaHHbIX SPI B Tabnumue Lister. lns nepemelleHmna no OTMEYEHHbBIM CTPOKAM MOMKHO

ncnonb3osatb KHornKy [Navigate] HaBuraumsa v snemeHTbl ynpasaeHus.

1 Bbibpas SPI B KauecTBe pexmnma nocsieg0BaTe/IbHOro AeKOAMPOBAHMA, HAXMUTE
KHonKy [Search] Mowuck.
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504

2 B meHto "Mounck" HaxkMmnTe NporpaMmHyto KHoMKy MOUCK, 3aTem C MOMOLLIO PYYKM

BBO/a BbibepuTe nocnenosatensHbll cnoT (Mocnenosat. 1 uam MNocnenosar. 2), Ha
KOTOPOM ByaeT BbIMOAHATLCA AeKoanpoBaHme curHanos SPI.

HaxmunTe KHonKy HaiTu: 1 BbibepuTe creayoliye napameTps:

[aHHble BXoaa BeayLwero, Bbixoga Begomoro (MOSI) — 15 novcka JaHHbIX
MOSI.

[aHHble BXoaa Beayuiero, Bbixoga segomoro (MISO) — a5 nomcKa AaHHbIX
MISO.

B meHto "Mouck 6utos SPI" ¢ nomoliblo NporpammHoi KHoMnKK CnoBa yKkaxuTe
KO/IMYECTBO C/10B B 3HAYEHUM AAaHHbIX, 3aTEM C MOMOLLbIO OCTa/IbHbIX MPOrPAMMHBbIX
KHOMOK BBEAMTE WeCcTHaALUaTePUYHbIE YnCAa.

HaxmuTe nporpaMmHyto KHOMKy JlaHHbIe 1 MCNO/b3ynTe AManoroBoe OKHO C
OyKBEHHO-UMbPOBON KNaBMATYpPOM A/1A BBOAA LIECTHAALATEPUYHbIX 3HAYEHUIA
OAHHBIX.

MounCcK B NakeTe BCEraa BbIMOMHAETCS MO 1eBOMY Kpato. Ecan Heobxoammo
BbIMO/IHUTb MOWUCK 3HAYEHMA MO BTOPOMY C/I0BY M [a/1ee, yBeNYbTe 3HaYeHne
cyeTumka Cnosa v BBeaMTe He3pasinyHble COCTOAHMUA (X) A8 paHee BBEAEHHbIX
CN0B.

JononHutenbHble CBEAEHMA O MOWUCKE AaHHbIX CM. B pasaene "lMouck gaHHbIx Lister" Ha
CTpaHuue 171.

Ona nonyyeHma 4oNONHUTENBHOM MHGOPMaLMKM 06 Mcnonb3oBaHUKM KHonkK "[Navigate]
HaBurauma" 1 anemeHTOB ynpasaeHua cMm. "HaBurauma no BpemeHHol pa3sepTke" Ha
CTpaHuLe 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

29 3anyck no [2Su
nocnenoBaTesibHOe
neKkoampoBaHue

Hactpoiika ansa curHanos 12S / 505
3anyck 12S / 509
MocnepoBaTtensbHoe gekoguposaHue 12S / 511

[ns 3anycka 12S n nocnenoBaTeNbHOTO AEKOAMPOBaHMA TpebyeTca NMLEH3MS.

OfHOBPEMEHHO BO3MOXKHO LeKOAMPOBaTh AaHHble TO/IbKO OA4HOM NOCNef0BaTE/IbHON
WKHBbI 12S.

HacTtponka ans curHanos 12S

HacTpolika curHanos 1’s (Inter-IC Sound mnnu Integrated Interchip Sound) 3akntouaeTca B
noaKAtoUYeHnn ocupnnorpada K IMHUAM CUHXPOHM3aLMK, BbibOpa c1oBa U
nocnefoBaTebHbIX AaHHbIX, @ TaKXKe B YKazaHUM NMOPOroBbIX YPOBHEN HanpaKeHns
BXO4HOTO CUTHana.

Y7066l HACTPOUTL OCUMANOrPad ANA NONYYEHUA CUTHANOB |2S, BbINONHUTE CaeaytoLmne
nencTemns.

1 HaxkmuTe kHonky [Serial] MocnepoBaTenbH..

KEYSIGHT

TECHNOLOGIES
505



29 3anyck no 12S 1 nocnenosaTenbHoe AeKoAMPOBaHME

506

HaxmuTe nporpaMmHyto KHoMKy NMocnegoBaTenbH., C MOMOLLBIO PYYKM BBOAA
BblbepuTe Hy»KHbIM cnoT (MocnenosaTenbH. 1 unum MNocnenosaTesibH. 2), 3aTeM CHOBa
HaXXMWUTe NPOTPAMMHYIO KHOMKY, YTOObI BKAOYUTb AEKOAMPOBaAHME.

HaxkmuTe nporpaMmHyto KHOMKY PexXum 1 Bbibepute Tmn 3anycka I12S.

HaxmuTe nporpaMmHyto KHOMKY CUrHazbl, YTOObI OTKPbITb MEHIO CUTHAN0B 1%s.

Ona curHanos SCLK (nocnenoBaTenbHbl TakToBbIM curHan), WS (Bbibop cnosa) u
SDATA (nocnenoBaTte/ibHble AaHHbIe):

a [loakntounte KaHan ocumnnorpada K UCTOYHUKY CUrHaNa TECTUPYEMOTO
YCTPOMCTBA.

b Haxkmute nporpammnyto kHonky SCLK, WS nnv SDATA 1 noBepHUTE py4Ky BBOAaA,
4yTOObI BbIOPATL KaHaN ANA CUTHaNa.

¢ HaXXmuTe COOTBETCTBYHOLLYIO NPOrpaMmmHyto KHOMKy Mopor 1 noBepHUTE pyuKy
BBO/a, YTOObI BbIOPATh MOPOroBbIM YPOBEHb HAMPAXKEHUS CUTHANA.

YcTaHoBMTE NOPOrosble ypoBHM ana curHanos SCLK, WS 1 SDATA B cepeanHe aTnx
CUTHaNoB.

MoporoBbIt ypoBEHb HANPAMKEHUA NPUMEHAETCA NPU AEKOANPOBAHNUM, U OH
MCNO/Ib3YETCA B Ka4eCTBE YPOBHA 3amnycka, Koraa Ansa BbibpaHHOro c1oTa
nocnefoBaTeNbHOro A4EKOAMPOBAHMS YCTAHOBNEH TUM 3aMycKa.

[nAa KaHaNOB-NUCTOYHMKOB CUIHA/A aBTOMATUYECKM yCTaHaBAMBaroTCa meTkn SCLK,
WS n SDATA.

Ha)}mnTte KHOMKy «Hazan/BBepx», 4TOObI BEPHYTHCSA B MEHIO
nocnefoBaTebHOro AeKOAMPOBaHUA.

HaxmnTe nporpammHyto KHOMKy HacTpoiKa WuHbI, YTOObl OTKPbITb MEHIO

KOHUIYpaLMn WKHbI 1°S u npocmoTpeTb gnarpammy curHanos WS, SCLK 1 SDATA
018 TEKYLLEN KOHPUTYpaLMM LWKHbI.
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8 Haxmute nporpaMmHyto KHOMKy Paamep cnoBa. [oBepHUTE pyyKy BBOAA, YTOObI
YCTaHOBUTb COOTBETCTBME pa3Mepy C/1I0Ba NepeaaTymKka TeCTMPYEMOro yCTponCTBa

(oT 4 pno 32 6uT).

9 HaXmute NnporpammHyto KHonky MpuemHuK. NosepHUTE pyyKy BBOAA, YTOObI
YCTAHOBUTb COOTBETCTBME pa3mepy C/I0Ba NPUEMHMKA TECTUPYEMOTo YCTPOMCTBA (0T
4 no 32 6ur).

10 HaxXmuTe NporpamMmmHyto KHOMKy BbipaBHUBaHUE 1 NOBEPHUTE PyYKy BBOAA, YTODbI
BbIOpaTh HY}KHOE BblpaBHWBAHME CUrHaNa AaHHbIX (SDATA). [lnarpamma Ha aKpaHe
N3MEHAETCA NO Mepe Bbibopa NapameTpos.

CraHAapTHOe BbipaBHMBAHUe — CHavana oTrnpasasetca MSB AaHHbIX KaXKaoM
BbIbOpPKHM, LSB oTnpasnaetca nocneaHum. MSB nossnsetca 8 cTpoke SDATA yepes
O04MH BUT CMHXPOHM3aLMK OT Kpaa nepexoaa WS.

: LEFT CHANNEL RIGHT CHANNEL
we | I e i "
Jﬂﬂmﬂ UL mmw iiali

“— ONE SCLK CYCLE —
SDATA o2 ] Tkt ]| \0\1\2\// -2l [

BbipaBHMBaHMe NO NEBOMY Kpalo — rnepegada AaHHbIX (CHavana MSB) HaumHaeTcs
oT Kpas nepexoga WS (6e3 3aepKk1 B 04MH BUT, NPUMEHSAEMO B CTaHAAPTHOM

dopmare).

; LEFT CHANNEL RIGHT CHANNEL :
| ) ) ) |
{ ( WL
we | /| )u
cmﬂﬂﬂﬂﬂjlﬂﬂﬂ H/MMM VL

soara [ o[ 2] ][ Jozlodl | [ToTal2] | Te2leil [

MSB LSB MSB LSB

BbipaBHMBaHMe NO NpaBOMy Kpakw — rnepefaya AaHHblX (cHavana MSB)
BbIPaBHMBaETCA NO NPaBOMy Kpato nepexoaa WS.
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LEFT CHANNEL RIGHT CHANNEL

L) )) ﬁ(‘ N L

SDATA ((_Tolal2]{{ ln-ﬂn-ﬂ ((_Tolal2a] [{ \n2\n1i

11 HaxkmuTe nporpaMmmHyto KHonky Huskoe sHavyeHne WS 1 nosepHuTe pyyky BBOAQ,
yTObbI BbIOPATL, AAHHbIE KAKOrO KaHana (1eBoro nam npasoro) o603HavaeT HU3Koe
3HadyeHne WS. Inarpamma Ha aKpaHe n3ameHsaeTca No mepe Bbibopa NapameTpos.

HusKoe 3HaueHne WS = neBblit KaHaN — AaHHbIE IEBOrO KaHala COOTBETCTBYIOT
HM3KOMY 3Ha4veHmto WS, a AaHHble NPaBoOro KaHafa — BbICOKOMY 3HaveHuo WS,
HacTpolikoi ocumnnorpada no ymon4aHuIo aBASeTCs HUM3Koe 3HadeHne WS ana
NIeBOrO KaHana.

. LEFT CHANNEL RIGHT CHANNEL '

WST ] )u {{ ”_L
sc@mmmmmmmwm

‘—)‘ ONE SCLK CYCLE
SDATA Coli 2] | Tzl [ ToltT2] ][ Tnzlnl [ C

Huskoe 3HaueHne WS = npaBbli KaHaN — [aHHble MPaBOro KaHaia CoOTBETCTBYIOT
HM3KOMY 3HadeHno WS, a laHHble 1IeBOTO KaHaia — BbICOKOMY 3HaveHuto WS.

' LEFT CHANNEL ' RIGHT CHANNEL !

= ONE SCLK CYCLE ‘—>
SDATA Lol 2] [ fn2nal [ Tolal2[ (] Tn2n1l [
MSB ——mimmimmmommmm LSB MSB ———mmmmimmmem e LSB

12 HaxxmuTe nporpammHyto KHonky HaknoH SCLK 1 noBepHUTE pyyKy BBOAA, YTOObI
BbI6paTh PpoHT SCLK, MO KOTOPOMY CUHXPOHMU3NPYIOTCA AaHHbIE B TECTUPYEMOM
YCTPOWCTBE: NOAbEM UK NadeHune. Inarpamma Ha aKpaHe U3MeHAeTCA No mepe
BbIbOpa NapameTpos.
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3anyck 125

Y1066l HACTPOUTL OCcLMANOrPad ANA NONYHEHMA AAHHBIX CUTHANOB %S, cm. paszen
"HacTtpoiika ana curHanos 125" Ha ctpaHuue 505.

HacTpows ocumanorpad Ha NoayYeHre AaHHbIX CUrHan0o8 IS, MOKHO OCYLLECTBAATL
3aMycK N0 3HAYEHWI0 AaHHbIX.

1 HaxkmuTe [Trigger] 3anyck.

2 HaxXmuTe NporpaMmHyo KHOMKY 3anycK B MeHI0 «3amnyck», 3aTem NOBEPHUTE PYyYKy
BBO/a, YTObbI BbIOpaATh NOCAeA0BaTENbHbIN cN0T (MocneagosaTenbH. 1 nam
MocnenosaTenibH. 2), Ha KOTOPOM BbINOMHAETCSA AEKOAMPOBaHME CUTHAN0B |2S.

HaHHele

3 HaxmuTe NporpammHyto KHoMKy HacTpoiKa 3anycKa, YToObl OTKPbITb MEHIO

HACTPOMKM 3amMycKa no 1%s.

HaHHele

4 HaXMWUTe NPOrpaMMHYH0 KHOMKY AyAKO 1 NOBEpPHUTE PyyKy BBOAA, YTOObI BbIOPaTh
3HauyeHMe 3amnycka no cobbiTuam KaHana Jlesblid, Mpasblii nav Jio60ii.

5 HaxmuTe NporpammHyto KHOMKy 3anyck 1 BoibepuTe Knaccudurartop:

PaBHO — 3anycK NO YKa3zaHHOMY CNOBY AaHHbIX ayAMOKaHaNa, Koraa OHO
COOTBETCTBYET YKa3aHHOMY C/10BY.

He paBHO — 3anycK no IHO6OMV C/10BY, OT/IM4atOWLEeMYCA OT YKa3aHHOro C/10Ba.

MeHblLle 4em — 3anyCcK BbINOHAETCA, KOrA4a CN0BO AaHHbIX KaHa/la MeHblUe
YKa3aHHOro 3Ha4yeHuA.

Bonble yem — 3anyck BbINOAHAETCA, KOT4a CN0BO AAHHbIX KaHaia 6onblie
YKa3aHHOro 3Ha4eHunA.

B npepenax guanasoHa — BBeAMTE 3HAYEHUA BEPXHETO U HUXKHETO NPeLenos,
YTOOBI 3a4aTb ANana3oH 3HAYeHMM ANA 3anycKa.

3a npepgenamm gnManasoHa — BBeAMTE 3HAYEHNA BEPXHETO U HUXKHEro Nnpeaenos
ANana3oHa, B paMKaxX KOTOPOro 3anyCck He MponcxoauT.
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510

YBennueHue 3HaYeHUA — 3arycK BbINOJHAETCA, €C/N 3HaYEHNE AaHHbIX C
TeYeHMEM BPEMEHM YBENNUMBACTCA U AOCTUrAET UM NPEBLILLAET yKasaHHOe
3HayeHwue. YcTaHoBMTE A4 NapameTpa 3anyck >= 3HaueHue AaHHbIX, KoTopoe
[OOMXHO BbITb AOCTUTHYTO. YCTaHOBKTE 3HaYeHne FOTOBHOCTb <= /19 3HaYeHMs,
[0 KOTOPOTO AaHHbIE A0/KHbI CHU3UTLCA, YTOObLI CXeMa 3anycKa CHoBa bblna
rotosa K pabote (roTosa K 3anycKy). 3Tv HaCTPOMKM BbINONHAIOTCA B TEKYLLEM
MeHIo, eciv 4ns napameTpa OCHOBaHMe 334aH0 3HadeHue [lecATuYHoe, U B
noAamMeHto «BuTbI», ecin ans napameTpa OCHOBaHMe 334aHO 3HaYeHWe
ABsounyHoe. MapameTp «[OTOBHOCTb» CHMMKAET KOJIMYECTBO 3aMyCKOB M3-3a LyMa.

370 ycnoBMe 3amnycka CTaHOBMTCA MOHATHEE, EC/IM PACCMaTPMBATb NepeaBaemble
no wnHe I12S umMdpoBble AaHHbIE KaK aHaA0roBbIi curHai. Ha npeactaBneHHoOM
Aanee pucyHKe nokasaH rpaduKk AaHHbIX BbIDOPKK, MepeaaBaemblx no wnHe 125
O/19 0AHOro KaHana. B agaHHOM npumepe 3anyck ocumanorpada nponsonaeT 8
ABYX YKa3aHHbIX TOUYKaX, TaK KaK YpOBEHb CUIHaNa AaHHbIX ABaXK bl MOBbILIAETCS
oT 6011ee HU3KOro (MM PaBHOrO) 3HAYEHUA, YeM 3HAYEHKNe NapameTpa
«[OTOBHOCTbY», 10 3HAYEHMA, NPEBbILLIAOLLErO (MM PABHOTO) YKa3zaHHOMY
3HaAYEHMIO MapameTpa «3amnycK».

Mpu BbibOpE 3Ha4YEeHMUA «TOTOBHOCTbY, PAaBHOO MM NPEBbIWAIOLIEro 3HaYeHue
«3anyck», 3Ha4YeHune «3anyck» byaeT yBesmyeHo Takum obpasom, 4Tobbl Bceraa
6bITb 60/bLUIE 3HAYEHWA «[OTOBHOCTbLY.

Trigger Trigger No trigger

"Trigger" value /\ /\ /
R
W

"Armed" vall7

YMeHbLUeHUe 3HaueHUa — Onu1caHne COOTBETCTBYET NpnBeaeHHOMY Bbillie 33
MCKMOYEHMEM TOTO, YTO 3aMyCK MPOUCXOANUT NPU CHUKEHMUM 3HAUYEHUA C10Ba
OaHHbIX, 1 ANA NpuseaeHna Nprbopa B COCTOAHME rOTOBHOCTU K HOBOMY 3aryCKy
YPOBEHb CUrHaNA AAHHbIX AO/KEH BO3PACTMU [0 3HaYEHUA napameTpa
"ToToBHOCTL".

6 Haxmute nporpamMmmHyto KHonky OcHoBaHUe 1 Bbl6epMTe OCHOBaHMe CUCTEMDI
CYMUCNEeHMA ANA BBOAA 3HAYEHUIN AAHHbIX.

[BounyHoe unucno (aononHeHue pgna 2).
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Mpu BbibOpeE 3HaYeHMA «[BonYHOE» oToBparkaeTca NPorpaMmHan KHormnka burbl.
MpW HaXaTUKM 3TOM NPOTPAMMHOMN KHOMKM OTKPbIBAETCA MeH0 «buTbl 12S», B
KOTOPOM MOXHO YKa3aTb 3HaYeHMA AaHHbIX.

Koraa ana knaccuoukaTopa 3anycka TpebyeTca napa 3HadeHui (Hanpumep, npu
Bblbope 3HauYeHu «B npenenax AnanasoHa», «3a Npeaenamm AManasoHay,
«YBesIMYeHNe 3HaYEHUA» UK «YMEHbLLEHME 3HaYeHWA»), 419 BbiIbOpa 0AHOMo 13
3HAYEHMI Napbl HAXKMKUTE NEPBYIO NPOrPAMMHYIO KHOMKY B MEHI0 «BuTbl 125,

Ha)kmnTe NporpaMMmMHyto KHOMKY BUT B MeHo «BuTbl 12S» 1 NOBEepHUTE pyYKy
BBOZA, YTODObI BbIOPATb KaXKabl OUT, 3aTeM C MOMOLLIO MPOrPaMMHOMN KHOMKK

0 1 X 334aiTe ANs Kaxaoro 61MTa 3HaYeHMe KHOMbY, KeAUHNLA» UK
«6e3pa3nnyHoe coctoAaHne». C NOMOLLbIO MPOrPaMMHON KHOMKK YCTaHOBUTb BCe
6UTbl MOXKHO YCTAHOBMUTb A/1A BCeX BUTOB 3HaYeHue, yKazaHHOE Ha MPOrpammHONM
KHonke 0 1 X. 3HayeHnA ona 6€3pas3NIMYHOro COCTOAHMA AONYCTUMbI TOIbKO Npu
MNCMNOb30BaHWUM KNAaCCUPUKATOPOB 3amnycKa «PaBHO» 1 «He paBHO».

JecaTMyHoe Yncno co 3HaKom.

Mpw BbIOOPE 3HAYEHNA «[1eCATUYHOE» C MOMOLLLI MPOrPaMMHbIX KHOMOK CrpaBa
N PYYKM BBOAA MOXKHO BBOAMUTb AECATUYHbIE 3HAYEHUA. B 3aBUCMMOCTM OT
BbIOpPaHHOTO KaccudurKkaTopa 3anycka moryT 6biTb AOCTYMHbI MPOrPaMMHble
KHOMKM aHHble, <, > nan Mopor.

Ecnu HacTpoiika He obecneymBaeT yCTOMYMBOrO 3anycKa, To, BO3MOXKHO, CUrHan 125
HaCTONbKO MeANeHHbIM, YTO MPOUCXOAMT aBTOMATUYECKUIA 3anycK ocunanorpada.
Haxkmute kHonKy [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpaMmmHyto
KHOMKY PeXum, 4Tobbl U3MEHUTL PEXUM 3anycKa c ABTO Ha O6bIYH.

CsBegeHuA 0 nocnefoBaTesibHOM AeKOANpPOBaHMK 12S cm. B pasaene
"MocnepoBatenbHoe gekoanposaHue 12S" Ha cTpaHuue 511.

MocnepoBaTeibHOE AeKoaMpoBaHme 125

YT106bI HaCTPOUTL OcuMANOrpad Ana NoaydyeHuns curHanos I12S, cm. pasaen "Hactpolika
ans curHanos 12S" Ha ctpaHuue 505.
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[ns HacTpolikm 3anycka no 12S cm. pasaen "3anyck 12S" Ha cTpaHuue 509.

HacTpoika nocnenoBatenbHOro aekoamposaHma |25

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObLI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.

Muetunr

et

2 HaxmuTe NporpammHyto KHoMKy OcHoBaHuUe, YTobbl BbIOpaTb OCHOBaHME CUCTEMBI
cuncneHusa ana otobparkeHma AeKOAMPOBAHHbIX AAHHbIX.

3 Ecnu cTpoKka AeKkoaMpoBaHuA He oTobparkaeTca Ha AUcnaee, A1 ee BKAYeHUn
HaxkmuTe KHonKy [Serial] MocnepoBaTenbH.

4 Ecav ocumnnorpad oCTaHOBEH, 418 CO0pa U AEKOAMPOBAHMA JaHHbIX HaXKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpoiika He obecneynBaeT yCTONYMBOrO 3anycKa, TO, BOSMOXHO, cUrHan I12S
HaCTONbKO MeAIeHHbIN, YTO MPONCXOAMT aBTOMATUYECKUIA 3anycK ocumuanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NporpammHyio
KHOMKY PexXum, 4tobbl U3MEHUTb pexxnm 3anycka ¢ ABTO Ha O6bIYH.

Ona bonee nerkoro nepemeweHna mexay noay4eHHbIM AaHHbIMKUA MOXHO
MCNoNb30BaTb OKHO MacwTab rno rOPN30HTaNN.

Cm. Takke ¢ "MHTepnpeTauuma gaHHbIX AekogmposaHua 12S" Ha cTpaHmue 513
e "WHTepnpeTaumsa AaHHbIX 12S Lister" Ha cTpaHuue 514

e "Mouck gaHHbIx 12S B Tabauue Lister" Ha cTpaHuue 514
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NHTepnpeTauma AaHHbIX AeKOAMPOBaHUA 12S

125 D14 TTL

TIMCTHHE % g Wrorm

Muetunr

et

e CurHasbl Moj, HaKIOHOM MOKA3bIBAtOT aKTUBHYIO LWUMHY (BHYTPU NakeTa/Kaapa).

e CUHME IMHUM nocepeMHe NOKa3biBatOT HEAKTUBHYHO LWWHY.

e [leKoaMpOBaHHblE AaHHble:
3HayYeHNA AaHHbIX NPaBOro KaHana co 3HaYKOM «R:» 0TobpaKatoTCA 3e1eHbIM
3HauYeHMA AaHHbIX 1eBOTO KaHasia Co 3HaYKOM «L:» oTobparkatoTcsa 6enbim

Ecnv mecTa BHYTPU rpaHmL, NakeTa HeAoCTaTouHO, TO AeKOAMPOBaHHbIN TEKCT B
€ro KoHUe byaeT CoKpalleH.

¢ Hanunyme po3oBbix BEPTUKA/bHbIX LUITPUXOB 03HAYAET, YTO A1 MPOCMOTPA
OEeKOAMPOBAHHbIX AAHHbIX CeayeT yBenYnTb MacliTab pa3BepTKM (M 3amyCcTUTb
npoLecc CHoBa).

* Hanuuue B CTPOKE AEKOAMPOBAHMUA KPACHbIX TOYEK 03HAYaET BO3MOMKHOCTb
oTobparkeHna BobLIEro KoMYecTsa AaHHbIX. 18 NPOCMOTPa AAHHbBIX MOXHO
BbINOMHUTL MPOKPYTKY UK YBEANYNTL KOIDDULMEHT Pa3BEPTKM.

® lICKa)KeHHble 3Ha4YEeHMNA LWNHbI (Henong|e Nn HeOI'Ipeﬂ,e}'Il/IMble) OTO6pa)KaIOTCﬂ
PO30BbIM LLIBETOM.

e HeunsBecTHble 3HaYeHUA WKHbI (HeonpeaeneHHble UK OLWMBOYHbIe) OTODpParKatoTCA
KPacHbIM.
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Ecnn pasmep cnosa npnemHuMKa npesbiaeT pa3mep C10Ba Nepegatynka, To ST
npuBELET K 3aNOJIHEHUIKO JEeKOA4EePOM MiaaLwero 6uTa HY1AMAU, N AeKOAUNPOBAaHHOE
3Ha4YeHune He 6y,CI,ET coBnaaaTtb CO 3Ha4YeHUEM 3anycka.

NHTepnpeTauma aaHHbIX 12S Lister

EERENEREL] Mpaetld EL CILKBKK

|
|
||
#]
[ |
|
[ |

Mer "TMeTuH
HHTE

Monoe a Jluc bl EHHOE HYEHHE

Kpome cTaHaapTHOro ctonbua AaHHbIX BpeMeHM, B MeHto 12S Lister Takxke
oTobparkatoTca caeaytowme ctonbubl:

¢ JleBblil KaHan — AaHHble 1eBOro KaHasa.
e [IpaBblit KaHa — JaHHble NPaBoro KaHasa.
e OWNBKM — BblAENEHbI KPAaCHbIM M 0603HaYEHbl CUMBOIOM «X».

MICKa)KeHHble JaHHble BblAeNATCA PO308biM. KOraa 3T0 NPOUCXOAMT, CAedyeT 3a4aTh
019 BpEMEH U/ AeNeHns pa3BepTKM MeHbLee 3HaYeHne 1 CHOBa 3anyCTUTb NPoLEecc.

Mounck gaHHbIX 12S B Tabauue Lister

BO3MOXKHOCTM nouncKa ocumnnorpada no3BoASIOT UCKATb (M OTMeYaTh) B cnucke Lister
AaHHble 12S onpeaeneHHoro Tvna. [nsa nepemelleHma o OTMeYEeHHbIM CTPOKaM MOXKHO
ncnonb3osaTb KHoMKy [Navigate] HaBuraumsa v anemeHTbl ynpasaeHus.
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1 Bbibpas I2S B KauecTBe pekmma nocneoBaTe/IbHOro AEKOAMPOBAHMS, HAKMUTE
KHoMKy [Search] Mouck.

2 HaXmuTe nporpaMmHyto KHonky Mouck B8 meHto «[TOMCK», 3aTeM MOBEPHUTE PYUKY
BBO/a, YTOObI BbIOpATh NOCeA0BaTeNbHbIN cnoT (MocneaoBaTtenbH. 1 nam
MocnenoBaTesibH. 2), Ha KOTOPOM BbINONHSAETCS AEKOAMPOBaAHME CUTHANO0B |2S.

3 Haxmute KHonky MoucK B meHto «ToncKk» 1 BbibepuTe oaMH U3 creayoumx
BapMWaAHTOB.

= (paBHO) — MOWUCK B J@HHbIX YKa3aHHOro ay/MoKaHana 083,
COOTBETCTBYIOLLEIO YKazaHHOMY C/10BY.

I= (He paBHO) — Nownck Nt0HOro C/0Ba, OTIMYHOTO OT YKAa3aHHOrO.

< (MeHblue Yem) — MOUCK C/10BA [aHHbIX KaHa/a, KOTOPOe MEeHbLLE YKa3aHHOro
3HaYeHus.

> (6onblue Yem) — MOWCK C0Ba AaHHbIX KaHana, KoTopoe Ho/ble YKa3aHHOro
3HaYeHus.

>< (B npeaenax p,uanasol-la) — BBEAUTE 3HaYeHUNA BEPXHETO N HNXKHETO
npegenos, arelel 3a4aTb ANana3oH NONCKa.

<> (3a npepaenamm ananasoHa) — BBEAWTE 3HAYEHUA BEPXHETO U HUIKHETO
npeaenos, Ytobbl 3a[4aTb AMaNa3oH 3HAUYEHMIN, UCKIOYAEMbIX 13 MOUCKA.

OwKnbKM — NonCK BCEX OLLIMOOK.

JononHnTenbHble CBEAEHMA O MOUCKe AaHHbIX CM. B pa3aene "MoucKk gaHHbIx Lister" Ha
CcTpaHuue 171.

JononHutensHble cBeaeHna 06 ncnonb3osaHum kHonku "[Navigate] Hasurauma" v
31emeHTax ynpasfieHuma CM. B pasaene "Hasurauma no BpemeHHon pa3sepTke" Ha
CTpaHuLe 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

30 3anyck no Manchester/NRZ u
nocnenoBaTesibHOe
neKkoampoBaHue

HacTpoiika ana curHanos «Manchester» / 517
3anyck no Koay «Manchester» / 521
[JexkoamposaHue npotokona Manchester / 523
HacTpoiika ansa curHanos NRZ / 526

3anyck no NRZ / 529

[JexkoavposaHue npotokona NRZ / 531

[na 3anycka no Manchester/NRZ n nocneaoBaTeibHOTO AEKOAMPOBaHKUA TpebyeTcs
NVLLEH3MA.

PeweHua 3anycka no Manchester/NRZ n gekoanMposaHna NoaaepKmMBatoT CTaHaapTHbIe
nocnenoBaTesibHble WKHbI ¢ KoanpoBkoin Manchester nnm NRZ.

HacTtpolika ana curHanos « Manchester»

Hactpoiika curHana «Manchester» BkntovaeT B8 ceba cneaytollee: NoAKNOUEHNE
ocumanorpada K curHany nocnenoBaTeibHOM WKWHbI MaHYeCTEPCKOrO KOAMPOBaHMS,
3aTeM onpeaenieHne CMrHana, HaCTPoMKa WIWHbBI U 334aHWe NPOYMX NapaMeTpoB.

YT06bl HacTPOUTL ocuuANOrpad A48 NONyYeHUA curHanoB «Manchester», BbinoaHWTE
cnefyrouime AencTems:

1 HaxmuTe KHOMKy [Serial] MocnepoBaTtenbH.

KEYSIGHT

TECHNOLOGIES
517
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2 HaxmuTe nporpammHyto KHonky MocneaoBaTenbHOCTb 1 Bbibepute
nocnenosaTenbHoe AekoanposaHme (Mocnea. 1 wnum MNocnea. 2), 3aTem cHoBa
HaXXMUTE NPOrpamMMHYIO KHOTKY, YTODObI BKAOUYMTL AEeKOAMPOBaHME.

3 HamuTe NporpammHyto KHOMKY PeXum 1 Bbibepute pexmm AeKoaMpoBaHUA
MaHuecTep.

4 HaMuUTe NPOrpaMmMHyto KHOMKy CUrHaAbI, YTOObI OTKPbLITb MEHIO CUTHA/IOB
«MaHyecTep».

B meHto curHanos «MaH4yecTep» BbINOAHWTE Caeaytolne AeNCTBUSA:

a HaxkmuTe nporpammHyto KHOMKY MCTOYHMK, 4TObbI BbIOPATH KaHasl,
MOAKMOUYEHHBIW K IMHUK cUrHanoB «Manchester».
KaHany uctoyHuKa curHanos «Manchester» ByaeT aBTOMaTUYECKM MPUCBOEHA
MeTKa.

b HaxkmuTe nporpammHyto KHomnKy Mopor, 3aTem BBeAUTE YpOBEHb MOPOrOBOro

Hanps»eHus 414 3anyckKa.

MOpOroBbI YypOBEHb HANPSXKEHUA MPUMEHAETCA NPY AEKOAMPOBAHMM 1
MCMNONb3yeTCA B KaYeCTBe YPOBHA 3aMyckKa, Koraa 414 Tuna 3anycka BblbpaHo
MaH4ecTepcKoe NocaeAoBaTeNbHOE AEKOANPOBAHME.,

¢ Haxmute nporpaMmHyto KHornKy CKOpOCTb 1 BBEAMTE CKOPOCTb Nepeaayu
OaHHbIX curHana «Manchester» ¢ TeCTMpyemoro ycTpoicTBaa.

CKOpOCTb Nepeaaqn AaHHbIX MOXHO 3a4aTb B AnanasoHe oT 2 Kbut/c ao
5 M6wuT/c ¢ warom 100 6uT/C.

HeobxoMMO yCTaHOBUTL CKOPOCTL Nepefayn AaHHbIX, aHANOTUUYHYIO CKOPOCTU
TeCTUPYyeMOoro yCTponcTBa.
CKOpOCTb Nepeaayn AaHHbIX N0 YMOAYaHWUIO cocTasnaeT 125 kbut/c.

d Haxmute nporpaMmHyto KHoMKy JonycK, 4Tobbl 334aTb AOMNYCK A5 CUrHaNa
«Manchester». [lonycTMmblin Anana3oH 3HaYeHuit coctasnset ot 5 40 30 %
OMTOBOro MHTEPBANA.

e HaxunmaiTte KHOMKK «Hazaa/BBepx», 4TOObI BEPHYTHCSA B MEHIO
nocAeA0BaTeIbHOMO AeKOAMPOBAHUA.
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5 HaxmuTe Nporpammuyto KHonKy HacTpoiiKa WKHbI, YTOObI OTKPbITb MEHHO
HaCTPOMKM WKHbI cMrHanos «Manchester».

B MEeHI0 HaCTPOMKM WKNHBI curHanos «Manchester»:

a

HaxkMnTe nporpammHyto KHomKy PopmaTt oTobpaxkeHua v BbibepuTe dopmaT
oTobpaxKeHus:

CnoBo — no3gosiAeT paB6I/ITb Kagp Ha Nona CUMHXPOHM3aU MK, 3arojsloBKa,
AaHHbIX 1 KOHEeYHOe none.

B perkmme «CnoBo» MOXKHO BbibpaTh CAeaytoline OCHOBaHWS AEeKOANPOBaHMA:
LecTHaauaTepuyHoe, aecatuyHoe abcontotHoe n ASCII. HacTpolikm ocHoBaHMA
ncnonb3ytotcea B Lister n B CTpoKe AeKOAMPOBAHMA U NMPUMEHAIOTCA TONbKO K
nonAM Z@aHHbIX. [losie 3aroNo0BKa M KOHEeYHOE Mose BCeraa MmeoT
LecTHaaLaTePUYHbIM dopmar.

bur — 0T06pa>+<aeT BCe CcoaepXnmoe Kagpa B Bnae CTPOKKU 6UTOB.

B pexkume «BUT» Becb Kaap Bceraa oTobparkaeTcs B 4BONYHOM dopmaTe

6 Ecnu BbibpaH popmat oTobpaskeHus CAOBO, BbINOAHWTE Cledylolime AeACTBUA:

a

Ha)KMWTe NporpammHyto KHOMKy Pasmep nons CMHXPOHU3aLMU 1 BBEAMTE
pa3mep noaa CMHXpoHu3aumm (o1 0 4o 255 6ur).

Ha)kmMuTe NporpammHyto KHOMKy Pasmep 3aronosKa v BBeauTe pasmep
3aronoska (o1 0 go 32 6uT).

HaxXmMuTe NporpaMmHyto KHOMKy YMCNo cnoe 1 3agaiTe KOMYecTso C/108 B Noje
AaHHbIX (0T 1 ao 255).

Ecv Pasamep KOHEYHOro nossa MmeeT 3HadeHue 0, CTaHOBMUTCA AOCTYMHbIM
napameTp <ABTO>. Pexxvm <ABTO>NOoAAePKMBAET Nt060E KOMYECTBO C/I0B.

HamuTe nporpammHyto KHOMKY Pasmep caoBa AaHHbIX 1 BBEAWTE Pa3Mep C/10Ba
OaHHbIX (0T 2 A0 32 6UT).

Ha)munTe NporpammHyto KHOMKy Pa3mep KOHEYHOro nons v BeeAuTe pasmep
KoHeyHoro nons (ot 0 o 32 6uT).
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7 Ecav BbibpaH dopmat oTobpaskeHns BUTDbI, BbINONHKUTE caeaytolme AercTBms:

a HaxXmute NnporpammHyto KHOMKy Pasmep Nonsa CUHXPOHU3aLMUK 1 BBEANTE
pa3mep nona CMHXpoHu3aumm (ot 0 go 255 6ur).

8 HaxumaiiTe KHOMKK «Hasaa/BBepx», 4TOObI BEPHYTHCA B MEHIO
nocnefoBaTeNbHOro AeKOAMPOBAHUA.

9 HaxmuTe NporpammHyto KHONKy HacTpoMKM, 4ToObl OTKPLITH MEHIO HACTPOEK
curHanos «Manchester».

& BuTel

B MeHI0 HacTpoeK curHanos «Manchester» BbinonHMTe caedytolimne AenNcTBuS:

a Haxmute nporpammHyto KHonky N2 HauanbHOro GPOoHTa 1 BBEAMTE HAYa bHbIN
®poHT curHana «Manchester» (ot 1 no 256).

b HaxmuTte nporpammHyto KHonky MonApPHOCTb 1 BbiGepUTE TUM JIOTUKN CUTHANA
«Manchester»:

MepesHWin — UCNoNb3oBaHME NepeaHero GPoHTa ANA KOAMPOBAHMUA 3HAYEHUA
normyeckoro 6uTa «1» (3agHWn GPOHT NPM STOM MCNOb3YETCa ANA
KOAMPOBAHMUA 3HaYeHNA Normyeckoro buta «0»).

3aaHWi— 1cnonb3oBaHWe 3agHero GpoHTa ANA KOAMPOBAHWUA 3HAYEHMA
noruyeckoro 6uTa «1» (nepeaHUin GPOHT NPM 3TOM MCNONb3YETCA A9
KOOAMPOBAHMA 3HAYEHUA OrMYecKoro buta «0»).

¢ Haxmute nporpammHyto KHonky MopAagoK 6UTOB 1 BbIbEpUTE NOPAAOK OBUTOB:
HayMHan c Hanbonee (MSB) nnu c HanmeHee (LSB) 3HauMmoro 6uTa.

Bbl6paHHbI NOPAAOK MCNONL3YETCA NPU 0TOBPANKEHWUM AAHHbIX B CUTHaE
nocaeaoBaTelbHOTO AeKOAMPOBaHMA U B Lister.

3Ta NporpaMmHas KHOMKa A0CTYMNHa, C/M B MEHIO HAaCTPOMKM LLIMHbBI CUTHA/IO0B
«MaHyecTep» BbibpaH popmaT oTobpakeHms Cnoso .

d Haxmute nporpammHyto KHonky besgeicTeyowme 6UTbl 1 BBEAUTE
MUHMMabHOE Bpema 6e34eicTBuA/BpeMeHHON MHTePBaA MeXay Kaapamu ans
LMHbI curHanos «Manchester» B 6utax.
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KafpupoBaHue onpedensetca BpemeHem besnencresms.

e [lporpammHan kHomnka OCHOBaHUWeE AEeKOAUPOBaHUA NO3BONAET BbibpaTh dopmaT
npeacTaBAeHUA AeKOAMPOBAHHbIX AaHHbIX: WECTHAALATePUYHbIN, AECATUYHbIN
abcontoTHbIN Mam ASCII.

HacTpolika 0CHOBaHMA AEKOAMPOBAHNA UCMONb3YETCA A1 OTOBPaKeHUA Nos
[OAHHbIX B CTPOKE AeKOAMpPOBaHMA 1 B Lister.

EC/IM B MEHIO HAaCTPOMKM WKHBI CUMrHaN08 «MaHuecTep» BbibpaH dopmar
oTobpaskeHua BUT, 3Ta NporpammHan KHoMKa HeJoCTynHa, a 3a OCHoBaHWe
[0eKoAMPOBaHUA bepeTca ABOMYHOEe YMCNO.

f Haumaite KHOMKK @ «Hazaa/sBepx», 4TOObl BEPHYTHCA B MEHIO
nocneaoBaTebHOro AeKoAMPOBaHUA.

3anyck no koay «Manchester»

YT06bl HacTpoWTb ocuuanorpad 4n8 NonydeHus curHana «Manchester», cm. paszen
"HacTpolika gns curdanos «Manchester»" Ha cTpaHuue 517.

Y1066l HACTPOUTb 3aMNyCK NO Kogy «Manchester», BbinoNHUTE Cneaytolmne AeNCTBUA:
1 HaxkmuTe [Trigger] 3anyck.

2 HakmuTe NporpammHyto KHOMKY TMR 3anycKa B MeHIO «3anyck», 3aTem BblibepuTe
MaHuecTepckoe aekoamposarue (Mocneaosart. 1 uaun Mocnenosart. 2).

seHTe WafinoH B nops

3 HaxXmuTe NporpammHyto KHOMKy 3anyck 1 BbibepuTe ycnoBue 3anycka.

SOF — Hauano Kagpa — 3anyck Nocae Ha4yaabHOro GpoHTa, MeXay HauyanbHbIM
GPOHTOM M NMONEM CUHXPOHM3ALMN,

3HaueHue — 3anycK No 3aAaHHOMY 3HadeHuto (00 128 6KT) nocne nons
CMHXPOHM3aUMK (HauMHatoWwerocs GUTamMmM 3arooBKa).

Ob6patute BHMMaHMeE, YTO 3HAYEHME 3aMyCKa BCeraa 3a4aeTcs 418 6MToB B
nopAaKe Ux cnefoBaHua (To ecTb CHavana nepsbiin 6uT).
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Ecam nopagok 6UTOB AeKOAMPOBaHMA (3a4aHHbIN B MEHIO HAacTPOEK
nocnefoBaTeNbHOro AeKOAMPOBaHMSA) HauMHAETCA C Nepsoro buta, To NOPAAOK
H6UTOB AEKOAMPOBAHHOIO 3HAYEHMUA COOTBETCTBYET NOPAAKY OUTOB 3HaYEHMA
3anycka.

Ecnv nopagok 6UTOB NOC/eA0BaTENbHOMO AEKOAMPOBAHMA HAUYMHAETCA C
nocneaHero 6uTa, NopsaaAoK BUTOB AEKOAMPOBAHHOIO 3HAYEHMA MPOTUBOMONONKEH
nopsaKy 6BUTOB 3HaYeHMA 3anycKa.

Ecnv BbibpaH napameTp «3HayeHue»:

i HasmuTe nporpammHyto KHOMKY Yucno 6UT 1 3a4aiTe KoNmMyecTso BUTOB B
3HAaYeHMM NoCNe0BaTeNbHbIX AaHHbIX (0T 4 A0 128 6uTOB).

3HauyeHune nocaenoBaTe/bHbIX AaHHbIX OTOBpaXkaeTca B CTPOKe «3HayeHue» B
obnactun curHana.

ii HaxXmuTe nporpammHyto KHOMKy 3HaYeHue 1 1CMo/b3yiTe AMaioroBoe OKHO C
H6YKBEHHO-LUMPPOBO KNABMATYPOI ANA BBOAA 3HAYEHWIN AAHHbIX.

Ob6paTtute BHMMaHMeE, YTO 3HaYEHME 3anycKa Bceraa 3a4aeTcsa 4158 6MToB B
nopAaKe Ux cnefoBaHua (To ecTb CHavana nepsbliin 6UT).

Ecnv nopaaok 6BUTOB AEKOAMPOBaAHMSA (3a4aHHbIN B MEHIO HacTPOEK
nocaeaoBaTelbHOTO AEKOAMPOBAHNA) HAaYMHAETCA C NepBoro 6uta, To
nopsaok 6UToB AEKOAMPOBAHHOIO 3HA4YEHMNA COOTBETCTBYET NOPAAKY B1UTOB
3HaYeHwMs 3anyckKa.

Ecnv nopagok 6UTOB NOC/eA0BaTENbHOMO AEKOAMPOBAHMA HAUYMHAETCA C
nocnenHero bmTa, NopsaAoK 6BUTOB AEKOAMPOBAHHOIO 3HaYEHMA
NMPOTMBONO/ONKEH NOPAAKY BUTOB 3HAYEHMA 3amycKa.

OwmnbKa Koga «Manchester» — 3anyck BbINOAHAETCA NPU 0BHAPYKEHMM OLLINOKM
MaHYeCcTepPCKOro KOAMpPOBaHMS.

[na 6onee ynobHOro nepemeLlleHna Mexay AeKoANPOBaHHbIMMU AaHHBIMW MOXHO
MCMnob30BaTb pexxrm MacwTab.

CBegeHuWA 0 AeKoaMpoBaHUM o Kogy «Manchester» cm. B pa3gene "[lekoanposaHue
npoTtokona Manchester" Ha cTpaHuue 523.
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[ekoanpoBaHune npotokona Manchester

Y1066l HacTpouTb ocuuanorpad A4na nonydeHns curdanos «Manchester», cm. paszen
"HacTpolika gns curHanos «Manchester»" Ha cTpaHuue 517.

[na HacTpoiKuM 3anycka no kogy «Manchester» cm. pasgen "3anyck no koay
«Manchester»" Ha cTpaHuue 521.

[nA HaCTPOMKM MaHYeCcTepCKOoro Nocne08aTesIbHOrO AeKOAMPOBAHUA BbINOAHUTE
cneayrouime AencTBuUs:

1 HaxkmuTe kHonMKy [Serial] MocneaoBaTenbH., 4TOOLI BOWTN B MEHIO
noc/Ne0BaTe/IbHOIO AEKOAMPOBAHUA,

CHrHane! a ac K TMeTHRR

- -

2 Ecav CTpOKa JeKOAMPOBaHMA He OTODPaXKaeTca Ha aAucree, 415 ee BKIYeHUs
HaxkmuTe KHonky [Serial] MocnegoBatenbH.

3 Ecau ocupnnorpad ocTaHOBNEH, 418 c6opa U AEKOAMPOBAHUA JAHHbBIX HaXMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnv HacTpoika He obecneymBaeT yCTOMYMBOrO 3anycKa, TO, BOSMOXHO, CUTHabI
«MaHyecTep» HaCTO/IbKO MeAJ/IeHHbIe, YTO BbIMO/IHAETCA aBTOMATUYECKUIA 3amnyCK
ocumnnorpada. Haxkmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaxkmuTe
NPOrpaMmMHY0 KHOMKY PeXXum, 4tobbl UISMEHUTb PEXKMM 3amnycKka ¢ ABTO Ha O6bIuH.

Ona 6onee ynobHOro nepemeLleHna Mexay AeKoAnPOBaHHbIMMU AaHHbIMU MOXHO
MCnosib3osaTb OKHO MacwTab no ropnsoHTaNu.

Cm. Takke ¢ "MHTepnpeTauua AaHHbIX AeKoaupoBaHuA npotokona Manchester" Ha
CTpaHuue 524

e "WHTepnpeTaumsa gaHHbix Manchester B /luctunre (Lister)" Ha cTpaHuue 525
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MHTepnpeTaums AaHHbIX AeKOAMPOBaHMA NpoTokona Manchester

[na oTobpaxeHnn pesyabTaToB AeKOAMPOBaHWA NPOTOKONA BKAOUMTE
nocsienoBaTenbHoe AekoanpoBaHme n HaxkmmTe [Run] Myck nnu [Single]
OAHOKpaTHbIM 3anycK.

TcTiHr

HATLRIEA

e T e e L B R AV L T e r——

Menw "Mocnenoeare
TcTunr

* »

Pe3ynbTaTbl MaHYeCTEPCKOrO AEKOAMPOBaHMA 0ToBpaKatloTca caeayoWMMN LIBETAMMU:
e B dopmate «Cnoso»:
3aro/I0BOK (KenTblin);
AaHHble (benbin)
KOHeYHoe none (CMHUI).
¢ B dopmate «buUt»:
3HayeHue (benbiit).
CTpoKa 0eKoAMPOBaHMA BbIMAANT KaK CUHAA IMHUA 6e30eNCTBMA, MOKa He AOCTUTHYT

HayabHbIN GPOHT C 33ZaHHBIM HOMEPOM. B 3TOT MOMEHT yrnosas ckobka Hayana Kaapa
(<) cTaHOBUTCA CUHEN.

B dopmate «CnoBO» OTCYTCTBYET 3HAYEHWNE, CBA3AHHOE C MOJIEM CUHXPOHM3ALMM.
MNepBoe 3Ha4yeHWe, OTobparkaeMoe B EKOAMPOBAHHOM WMHE, CBA3AHO C NoAeEM
3aro/10BKa, ecnun pasmep 3aronoska > 0. B npoTMBHOM caydae nepsoe oTobparkaemoe
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3HaYyeHue CBA3aHO C Nosem AaHHbIX. Yr10Ban CKobKa KOHLA Kadpa OKpaluMBaeTcs
CMHMM LIBETOB B KOHLIE KOHEYHOrO NOAA UM NOAA AaHHbIX, €C/IM Pa3Mep KOHEYHOTO
nonsa paseH Hyto. Mocne Hee caeayer CUHAA IMHUA 6e3aencTans.

B dopmate «BUT» Kaap He pasgenseTca Ha nons. Bce 6UThl B Kagpe oTobparkatoTcs
Cpasy npu BO3HUKHOBEHMW HavabHOTO GppoHTa. Bce 6UTLI 0TOOparkatoTca B
OEeKOAMPOBAHHOM WWHE M BbIPaBHMBAOTCA MO BPEMEHMW C COOTBETCTBYHOLMM CUTHAZIOM
«Manchester».

EAMHCTBEHHbBIM TUMOM OLIMOKM, O KOTOPOM MOXKET BbITb CO0DLLEHO B EKOMPOBAHNN
npoToKoNa, ABAAeTCA olnbKa koga «Manchester». Mpu ee BOSHUKHOBEHMM NOABASETCA
KpacHasa Haanucb «MANCH», obBeaeHHan KpacHOM PamMKoM, CUrHaAn3npytoLas oo
owmnbke. MpeawecTsyoWMi olWMOKe AONYCTUMbIN KaZp 3aBepLUIaeTCa CUHEN KOHEYHOM
Yr10BOM CKOBKOM (>). TaK Kak Bce AaHHble, NnepedaHHble nocie ownbKn Koaa
«Manchester», cuMTatoTCA HEBEPHbIMM, KpacHan pamka OLIMOBKK He ncyesaeT BNAOTb A0
obHapyXeHUs NpaBuaLHOIO CUrHana besaencTema. B none cMHXpoHM3aUmMm
UrHOpMpPYOTCA Ntobble oWnbKKM 3HaYeHnn 6utos. OwmnbKka koga «Manchester» mosxkeT
BO3HMKHYTb B T06OM MecTe Kaapa.

NHTepnpeTauma gaHHbix Manchester B Jluctunre (Lister)

HaHHER KOHL, MMM, Owmbiku

Kpome cTaHgapTHOro ctonbua «Bpema» B /IMCTUHIe ans koga «Manchester» Takske
oTobpaxatoTca caeaytollme CTonbub:
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¢ B dopmate «Cnosox:
3aro/I0BOK (LWecTHaguaTepUYHOE;
AaHHble (lecTHaauaTepuyHoe, aecaTuuHoe abcontotTHoe uam ASCII);
KOHeYHoe none (WecTHaguaTepuyHoe);
OLINBKM.
e B dopmate «but»:
3HayeHue (aBoMYHOE);
OLWNBKM.

NCKaxeHHble faHHble BblAENAKTCA PO30BbIM. Koraa 3To NPOMCXOANT, CheayeT 3a4aThb
ana BpeMeHl/l/,EI,eneHl/lﬂ Pa3BEePTKN MeHblLUEE 3Ha4YeHNe N CHOBa 3anyCTUTb Npouecc.

HactpoWka ana curHanos NRZ

526

HacTpoika curHana NRZ skatovaeT B ceba creaytollee: NoaKAoYeHne ocumanorpada K
CUTHany nocsieqoBaTesIbHOM LWKHbI KoaMpoBaHua NRZ, 3aTem onpeaeneHune curHana,
HaACTPOMKa WKWHbI U 3aZlaHMe NPOYUX NapaMeTpOB.

YT06bI HACTPOUTL OcuMAnorpad Ana NoaydeHus curHanos NRZ, BbINOAHWUTE caeaytolme
NencTems:
1 HaxkmuTe KHonKy [Serial] MocnepoBaTenbH.

2 HakmuTe NporpammHyto KHoMNKy MocnenoBaTenbHOCTb M BbibepuTe
nocnegosaTensHoe gekoanposaHue (Mocnea. 1 unm Mocnen. 2), 3aTem CHOBa
HaKMWUTE MPOTrPAMMHYIO KHOMKY, YTOObI BK/IOYMTL A€KOAMPOBaHME.

HaxKMuTe NporpammHyto KHOMKy Pexknm 1 Bbibepute pexunm aekoamposaHna NRZ.

4 Haxkmute nporpaMmmHyto KHOMKY CMrHaAbl, YTOObl OTKPbITL MeHto curHanos NRZ.
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B meHto curHanos NRZ BbinonHUTe cneaytouime AenCTBUS:

a Haxmute nporpaMmHyto KHoMKy MCTOYHMUK, 4TObObI BbIOpPaTh KaHan,
NOAKNOYEHHbIN K NMHMK cnurHana NRZ.
KaHany nctoyHnka NRZ 6yneT aBToMaTUYECKM NPUCBOEHA METKA.

b HaxkmuTe nporpammHuyto kHonky Mopor, 3aTem BBEAUTE YPOBEHbL NOPOroBOro

HanpaxeHna AnAa 3anycka.

Moporosbln ypoBeHb HAaNPAXKEHUA NPUMEHAETCA NP AEKOAMPOBAHUN U
MCMNONb3YeTCA B KAYeCTBE YPOBHSA 3aMnycKa, Koraa A8 Tna 3anycka BbibpaHo
nocnegosatenbHoe aekoamposaHune NRZ.

¢ Haxkmute nporpammHyto KHOMKy CKOPOCTb 1 BBEAUTE CKOPOCTb Nepenayun
OaHHbIX curHana NRZ ¢ TecTMpyemoro yCTpomncTBa.

CKOpOCTb Nepeaaqn JaHHbIX MOXHO 3a4aTb B AnanasoHe ot 5 Kbut/c ao
5 M6wuT/c ¢ warom 100 6uT/C.

Heobxo4MMO YCTaHOBUTL CKOPOCTb Nepeaayn AaHHbIX, aHANOTMUYHYH0 CKOPOCTM
TECTMPYEMOTO YCTPOWCTBA.

CKOpOCTb Nepeaayn AaHHbIX N0 YMOAYaHWUIO cocTasnaeT 125 kout/c.

d HaxumaiiTe KHOMKK «Hazaa/sBepx», 4TOObl BEPHYTHCA B MEHIO
nocnefoBaTebHOro AeKOAMPOBaHUA.

5 HaxkmuTe nporpammHyto KHonKy HacTpoiika WuHbl, YToObl OTKPLITH MEHIO
HaCTPOMKM WiHbI NRZ.

Cno Hay. But

1

B meHto HacTpoMKKM WmnHbl NRZ:

a HaxkmuTe nporpammHyto KHOMKy PopmaT oTobpaxkeHua 1 BbibepuTe popmat
oTobpaxKeHus:

CnoBo — no3sosiaeT pa36l/lTb Kadp Ha NoAnA 3aro/ioBka, AaHHbIX 1 KOHEYHOE
none.
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528

E

a

E

a

B perkmme «CnoBo» MOXKHO BbibpaTh CAeaytoline OCHOBaHWS AEeKOANPOBaHMNA:
LecTHaguaTepuyHoe, aecatuyHoe abcontotHoe n ASCII. HacTpoliki ocHoBaHMA
ncnonb3ytoTca B Lister n B CTpoKe AeKOAMPOBAHMA U MPUMEHAIOTCA TONbKO K
nonAM Z@aHHbIX. [lose 3aro0BKa M KOHEeYHOE Mose BCeraa MmetoT
LecTHaaLaTePUYHbIM dopmar.

bur — 0T06pa>+<aeT BCe coaepXnmoe Kagpa B Bnae CTPOKKU 6UTOB.

B pexkume «BUT» Becb Kaap Bceraa oTobparkaeTcs B A4BONYHOM dopmaTe
cnv BblibpaH popmaT oTobpakeHns CAOBO, BbIMOHUTE clieaytolme AeNCTBUA:

HaykMmTe NporpamMmHyto KHOMKy YMCNO HaYaNbHbIX BUTOB 1 BBEAMTE KOAMYECTBO
HayanbHbIX 6uTOB (0T 0 A0 255 6UT).

HaykMuTe NporpammHyto KHOMKy Pasmep 3aronosKa v BBeauTe pasmep
3aronoska (o1 0 oo 32 6uT).

HaXmMuTe NporpaMmmHyto KHOMKy YMCno cnoe 1 3aaaiTe KOMYecTso C/108 B Noje
AaHHbIX (0T 1 go 255).

HaykmnTe nporpaMmHyto KHOMKy Paamep cnoBa AaHHbIX 1 BBeAUTE pasmep CoBa
AaHHbIX (0T 2 A0 32 6uT).

Ha)kMuTe NporpammHyto KHOMKy Pasamep KOHEYHOro nona 1 BBeauTe pasmep
KoHeyHoro nona (o1 0 go 32 6uT).

cnv BbibpaH popmaT oTobpaxkeHms BUTbI, BbINONHWUTE Creaytolime AeACTBUA:

HaykMWTe NporpaMmHyto KHOMKY YMCNO HaYaNbHbIX BUTOB 1 BBEAMTE KOMYECTBO
HayanbHbIX 6uTOB (0T 0 A0 255 6UT).

HakmuTe NporpamMmmHyto KHoMKy Paamep Kagpa 1 seeaunTe obLmii pasmep Kagpa
curHana NRZ (o1 2 go 255 6uT).

37O 3HaYeHMe A0MKHO PAaBHATLCA CYMMAPHOMY KOIMYECTBY 6MTOB B NONAX
3aro/10BKa, AaHHbIX 1 KOHEYHOM MNoOJsie B cbopN\aTe 0T06pa>+<e|-|vm «Cnoso».

Ha)umaiTe KHOMKK @ «Hazaa/sBepx», 4TOObl BEPHYTHCA B MEHIO

n

ocneaoBaTeIbHOrro AeKoanpoBaHUA.

HaxkmuTe nporpaMmHyto KHomMKy HacTpoMKmM, 4Tobbl OTKPbITL MeHt0 «HacTponkn
NRZ».
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B meHto HacTpoek NRZ BbinonHUTe creaytouime AenNCTBUSA:

a Haxmute nporpammHyto KHonky MonapHocTb 1 Bbl6epl/ITe TN NOTUKKN CUTHaNa

NRZ

BbICOKMIN — MCMOb30BaHME NONOKUTENBHOTO HAaNPSXKEHUA A1 KOAMPOBAHMA
3HaAYeHMA OrMYecKoro buta «1» (oTpuuaTeENbHOE HampPsXKEHWE NPK 3TOM
MCMONb3yeTcs A8 KOAMPOBAHMA 3HAYEHUS ornmyeckoro buta «0»).

HW3KMIA — MCNONb30BaHME OTPULLATENbHOIO HAMPAXKEHWA A1 KOAUPOBaHMA
3HaYeHMA 10TMYECKOro BMTa «1» (NONOKUTENbHOE HAMPAKEHME NPU STOM
MCNONb3YeTCA ANA KOAMPOBAHMA 3HAYEHUA N0rMyeckoro outa «0»).

HaykmuTe NporpammHyto KHomnky Mopaaok 6UTos 1 Bbibepute NopaaoK 6UTOB:
HauynHana c Hanbonee (MSB) nnn c HaumeHee (LSB) 3Ha4Mmoro buTa.

BbIGpaHHbI NOPAAOK MCNONb3YETCA NPU OTOBPAXKEHWUU AaHHbIX B CUrHaNe
nocnefoBaTeNbHOro AeKoAMpPOoBaHMA 1 B Lister.

HaxmuTe nporpaMmHyto KHoMKy COCTosHUE OXUAAHUA 1 BbIbEPUTE COCTOAHNE
OXMAaHMA AnA WnHbl NRZ: « BbICOKMIA» MK « HU3KMI».

Ha)kxMWTe nporpammHyto KHoMKy besgeicTBytowme 6UTbI 1 BBEAUTE
MUHMMa/IbHOE Bpema 6e34eiCcTBUA/BpeMEeHHON MHTEePBAN MeXAy Kaapamu Ans
WwrHbl NRZ B 6uTax.

KaznpupoBaHue onpeaensetca BpemeHem 6e3aencrems.

MporpammHasn KHornka OcHOBaHUe AeKOAMPOBaHMUA N03Bo/AET BbibpaTh dopmar
npeacTaBAeHUA AeKOAMPOBAHHbIX AaHHbIX: WECTHAALATePUYHbIN, AECATUYHbIN
abcontoTHbI nam ASCII.

HacTpolika 0CHOBaHMA AEKOAMPOBAHNA UCMONb3YETCA A1 OTObpaKeHna Noas
OAHHbIX B CTPOKE AeKOAMpPOBaHMA 1 B Lister.

HanumarTe KHOMKK «Ha3an/BBepx», YTobbl BEPHYTHCA B MEHIO
nocaeaoBaTelbHOro AEKOAMPOBAHMS.

YT106bI HacTpOUTL Ocumanorpad ana nonydeHms curHana NRZ, cm. pasaen "Hactpolika
ana curHanos NRZ" Ha cTpaHuue 526.

HacTpoika curHana NRZ:

1 HaxkmuTe [Trigger] 3anyck.
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2 HakmuTe NporpammHyto KHOMKY TMR 3anycKa B MeHIO «3anyck», 3aTem BblibepuTe
nekoamposaHue NRZ (Mocnenosat. 1 unu Nocnenosar. 2).

3 HakmuTe nporpammHyto KHOMKY 3anyck v BbibepuTe yC0BMe 3anycKa.
SOF — Hauyano Kagpa — 3anycK Nocae HavyaabHOro ppoHTa B Havane kagpa NRZ.

3HaueHue — 3anycK no 3agaHHOMY 3HadeHuto (Ao 128 6uT) nocne
onpeaeNeHHOro KoAnYecTsa HavasibHbiXx OUTOB.

Ob6paTuTe BHMMaHME, YTO 3HAYEHME 3aMyCKa BCeraa 3a4aeTcs 418 6MToB B
nopAaKe Ux cnefoBaHua (To ecTb CHadvana nepsbiin 6UT).

Ecnm nopaaok 6UTOB AeKOAMPOBaHMA (3aaHHbIM B MEHIO HacTpOeK
nocneaoBaTelbHOTO AEKOAMPOBaHNA) HAaYMHAETCA C NepBOro buta, To NOPALOK
BUTOB AEKOAMPOBAHHOIO 3HAYEHMA COOTBETCTBYET NOPAAKY BUTOB 3HAYEHUA
3anyckKa.

Ecnm nopagok 6uToB nocnenoBaTesibHOro AeKoanpoBaHMA Ha4YMHAETCA C
nocnegHero 6uTa, nopA4doK 6uTOB AEKOAMNPOBAHHOIO 3HAa4YeHNA NPOTUBOMNO/TIOXKEH
nopAaary OUTOB 3HaYEeHMSA 3anycka.

Ecnu BbIBpaH napameTp «3HayeHue»:

i HakmuTe nporpammHyto KHonky Yucno 6UT 1 3aaaite KoAMYecTso 6UTOB B
3Ha4YeHWM nocaeaoBaTeNbHbIX AaHHbIX (0T 4 A0 128 6MTOB).

3HayeHme nocneaoBaTeNbHbIX AaHHbIX OTO6paH'<a€TCﬂ B CTpOKe «3HayeHune» B
obnacti curHana.

ii HaxkmuTe nporpammHyto KHOMKY 3HaUEHMUe 1 MCNONb3YITe AMaNorOBOE OKHO C
OyKBEHHO-UMPPOBOW KNaBNATYypOM 414 BBOAA 3HAYEHNIN AAHHbIX.

ObpaTuTe BHUMaHKWE, YTO 3HAYEHMe 3aMnyCcKa Bceraa 3a4aercs ana 6utos B
nopsaaKe Ux cneaoBaHua (To ecTb CHavana nepsblit BUT).

Ecan nopaaok 6UTOB AeKOAMPOBaHUA (3a4aHHbIN B MEHIO HAaCTPOEK
nocneaoBaTeNbHOro AeKOAMPOBaHMA) HauMHaeTcs ¢ nepeoro 6uTa, To
nopaaoK BMTOB AEKOAMPOBAHHOIO 3HaYEHMUA COOTBETCTBYET NOPAAKY BUTOB
3HaYeHus 3anycKa.
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Ecnum nopagok 6UTOB NOCeA0BaTE/IbHOMO AEKOANPOBAHMUA HAUYMHAETCA C
nocneaHero 6uTa, NopsALoK BUTOB AEKOAMPOBAHHOMO 3HAYEHUA
NPOTMBOMNO/ONKEH NOPAAKY BUTOB 3HaYEHMA 3amycKa.

[Ons 6onee yoobHOro NnepemeLleHns MeXay AeKOANPOBAHHbIMM AAHHLIMM MOXHO
MCMnob30BaTb pexrm MacwTab.

[ns oTobparkeHUs cBegeHNn o0 AeKkogmpoBaHum npotokona NRZ cm. pasgen
"NekoanposaHue npotokona NRZ" Ha cTpaHuue 531.

HNekoamnposaHume npoTtokona NRZ

YT106bI HacTPOUTL ocumanorpad ans nonydeHns curHanos NRZ, cm. pasgen "Hactpoitka
ons curdHanos NRZ" Ha cTpaHuue 526.

[ns HacTpoliku 3anycka no NRZ cm. pasgen "3anyck no NRZ" Ha cTpaHuue 529.

[ns HacTpoMKM NocnenoBaTeibHOro AekoanposaHma NRZ BbinosHuUTe creaytoume
nencTemnsa:

1 HaxkmuTe KHonMKy [Serial] MocneaoBaTenbH., 4TOObLI BOWMTH B MEHIO AEKOAMPOBAHMS.

Menw "Mocnegoeate

JMcTuHr

5

2 Ecav CTpOKa AeKoAMPOBaHMA He 0TOBpaXKaeTca Ha aucnaee, 415 ee BKAYeHUn
HaXXmuTe KHomMKy [Serial] MocnegoBaTtennbH.

3 Ecnu ocupnnorpad octaHoBAEH, 418 cHOpa U AEKOAMPOBAHUA AAHHBIX HAXMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOrO 3amnycKa, To, BO3MOXHO, curHansl NRZ
HACTONbKO MeZ/IeHHbIe, YTO BbINOJIHAETCA aBTOMATMUYECKMIA 3anyCK ocumnnorpada.
Haskmute kHonky [Mode/Coupling] Pexxum/ceasb, 3aTem HaKMmTe NPOrpaMmmHyto
KHOMKY PeXum, 4tobbl USMEHUTb PeXUM 3anycKa ¢ ABTO Ha O6bIYH.
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532

[nsa 6onee yaobHOro nepemeLleHna Mexay AeKoAnPOoBaHHbIMMU AaHHbIMU MOXKHO
MCMo/ib30B8aTh OKHO MacwTab no ropnsoHTa u.

e "NHTepnpeTaumnsa aaHHbIX gekoanposaHusa NRZ" Ha cTpaHuue 532

e "UHTepnpeTaumsa gaHHbix NRZ JluctuHra" Ha cTpaHuue 533

NHTepnpeTaumna AaHHbIX AekoamposaHma NRZ

nRZ 1

Kroru

JIMCTHHE

5

Pe3ynbTaTbl AekoampoBaHmna NRZ oTobparkatoTca caeayowmmm UBETaMuU:
¢ B dopmate «Cnosox:

3aro/I0BOK (KenTblin);

OaHHble (benbiit);

KOHeYHoe none (CMHUI).
e B dopmate «but»:

3Ha4eHKe (6enbiit).

CTpOKa AeKOAMPOBaHMSA BbIMIAAMT Kak CUHAS MHWUA 6e30eMCTBMSA, NMOKa He JOCTUMHYTO
Hayano Kaapa. B 3TOT MOMEHT yrii0Bas CKobKa Hauana Kaapa (<) CTaHOBUTCA CUHEN.
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B dopmate «CnoBo» nepsoe 3HaveHme, oTobpaxkaemoe B AeKOANPOBAHHOM LKHE,
CBA3aHO C NOJIeM 3aro/I0BKa, ec/in pasmep 3arosioska > 0. B npoTMBHOM ciydae nepsoe
oTobparkaemoe 3HayeHve CBA3aHO C NoMem AaHHbIX. Yr0Bas CKobKa KoHua Kadpa
OKPALIMBAETCA CUHUM LIBETOB B KOHLLE KOHEYHOrO MOAA UM NOAA AaHHbIX, ECAN pasmep
KOHEYHOro No/ia paseH Hynto. Mocae Hee cneayeT CUHAA IMHUA BesaencTens.

B dopmate «BUT» Kagp He pasgensaeTca Ha nosa. Bce 6UThl B Kagpe oTobpaxkatoTcs
Cpasy npu Havase Kaapa. Bce butbl oTobparkatoTca B 4eKOAMPOBAHHON WNHE U
BbIPaBHWBAKOTCA MO BPEMEHM C COOTBETCTBYHOWMM CcrHanom NRZ.

NHTepnpeTauma aaHHbIXx NRZ JIncTuHra

HaHHele

Mer "TMeTuHr"
HO <3 HHTE
IMon a ] oe MHEHME

Kpome ctaHaapTHoro ctonbua «Bpemsa», meHto NRZ Lister Takske coaepKUT caeaytolime
cTONBOUbI:

¢ B dopmate «CnoBo»:
3aro/IoBOK (WecTHaALlaTepuUyHoE;
AaHHble (lWecTHaauaTepmnyHoe, aecaTuyHoe abcontotHoe mam ASCII);
KOHeYHoe nose (WecTHaauaTepuyHoe);

e B dopmate «butx:

3HavyeHue (aBonyHoe);
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MICKa)KeHHble JaHHble BblAeNATCA PO30BbiM. KOraa 3To NPOUCXOAMT, CAedyeT 3a4aTh
019 BpEMEHU/AeNeHns pa3BepTKM MeHblLee 3HaYeHne 1 CHOBa 3anyCTUTb NpoLecc.
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31 3anyck no
MIL-STD-1553/ARINC 429 u
nocnegoBaTe/ibHoOe
neKkoampoBaHue

HacTpoiika curHanos MIL-STD-1553 / 536
3anyck MIL-STD -1553 / 537

CepuitHoe aekoamnposaHue MIL-STD-1553 / 538
HacTpoiika curHanos ARINC 429 / 543

3anyck no ARINC 429 / 545

CepuitHoe aekoamnposaHue ARINC 429 / 546

[Ons 3anycka no MIL-STD-1553/ARINC 429 1 nocienoBaTeibHoro AeKoAMpoBaHMs
TpebyeTca AnUEH3NA.

PeweHwne ana 3anycka n gekoamposaHuna MIL-STD-1553 noaaepusaeT AsyxdasHyto
nepenayvy curHanos MIL-STD-1553 61arogapsa MCNONb30BaHWIO ABOMHOIO Nopora
3anycka. PelleHre noanepRmnBaeT KoamposaHue no ctanaapTy 1553 Manchester I,
CKOPOCTb Nepeaayun AaHHbIx 1 M6uT/c n annHy cnosa 4o 20 6uT.
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HacTtpomnka curHanos MIL-STD-1553

536

Mpw HacTpolike curHana MIL-STD-1553 cHavyana HeobXxoAMMO MOAKIOYUTD
ocupmnnorpad K nocnegosatensHomy curHany MIL-STD-1553 ¢ NOMOLLbIO aKTMBHOTO
anddepeHumanbHoro npobHmka (pekomerayetca Keysight N2791A), npu aTom
HeobXxoAMMO YKa3aTb MCTOYHMK CUTHANA M BEPXHWUIA U HUMKHMIA MOPOTrOBblE YPOBHM
HanpAXeHMA 3anycka.

YT106bI HaCTPOUTL OcuMANorpad Ans noaydeHuns curHanos MIL-STD-1553, BbinoaHuTe
cneayolme AencTBuA.
1 HaxkmuTe KHonKy [Serial] MocnepoBaTenbH..

2 HaxkmuTe nporpammHyto KHonky MocneaoBaTenbH., C NOMOLLGIO PYYKKM BBOAA
BblbepuTe Hy»KHbIM cnoT (MNocnenosaTenbH. 1 unum MNocnenosaTesibH. 2), 3aTeM CHOBa
HaXMWUTE NPOTPAMMHYHO KHOMKY, YTOObI BKAOYUTb AEKOAMPOBAHME.

3 HaXXmuTe NPorpammHyto KHOMKy PeXKUM 1 BbIGEpPUTE PEKUM AEKOANPOBAHMSA
MIL-STD-1553.

4 HaxXmute nporpammHyto KHOMKy CUrHanbl, 4ToHbl OTKPbITb MEHIO CUTHANO0B
MIL-STD-1553.

5 HaxkmuTe nporpammHyto KHomnKy MCTOUHUK, 4TOObI BbIOPATh KaHa, NOAKAOYEHHbIN
K IMHUK curHana MIL-STD-1553.

KaHany nctoyHunka MIL-STD-1553 6yaeT aBTOMaTMYECKM MPUCBOEHA METKA.

6 Haxkmute KHOMKyY «Hasaa/sBepx», UTOObl BEPHYTLCA B MEHIO
noc/aef0BaTeNlbHOro AEeKOANPOBAHUA.

7 HaxKMuTe NporpammHyto KHOMKy ABTOHACTPOIKa A/1A BbINONHEHWA CleayoLLMX
OEeNCTBU:

YCTaHOBKM A1A Ko3bbULMeHTa 3aTyxaHMa NPOBHMKA KaHana BXOAHOMO UCTOYHMKA
3HavyeHus 10:1;

YCTAHOBKM [1/191 BEPXHETO M HUXHErO MNOPOroB 3HAYEHMS HaNpPAXeHnsa, PaBHOTO
+1/3 geneHus, Ha OCHOBE TEKYLLEro YCTaHOB/IEHHOIO 3HaveHus B/nen;

BbIK/OYEHWA MOAABAEHUSA WYMa NPU 3anycKe;

BKIO4YEHMA NocnegoBaTe/IbHOro AeKoanpoBaHNA;
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YCTaHOBKM TMNa 3anycka MIL-1553.

8 Ecnv BepxHee 1 HMXKHEee MOPOroBble 3HaYeHMA HACTPOEHbI HEMPABM/ILHO C MOMOLLBIO
bYHKLMM ABTOHACTPOMKA, HAXKMMUTE NPOTPAMMHYHO KHOMKY CUrHAAbI, YTOObI
BEPHYTbCA B MeHto curHanos MIL-STD-1553. 3atem.

HaxmunTe nporpaMmHyto KHOMKY BepXHuii nopor 1 noBepHUTE pyyKy BBOA3,
4yTOObI BbIGPATL BEPXHMIA MOPOrOBbLI YPOBEHb HAMPAMKEHMA CUrHaNa 3amnycKa.

Ha)munTe nporpammHyto KHOMKy HUMXKHUIA NOPOT 1 NOBEPHUTE PyUKY BBOAA,
YTOObI BbIOPATL HUMKHMIA MOPOrOBbIN YPOBEHb HAMPANKEHMA CUTHAAA 3aMyCKa.

MoporoBble YPOBHU HaNpsXKeHUA UCNOAb3YOTCA NPU AEKOAMPOBAHWUM, U KOraa A9
BbIOPAHHOrO CNOTa NOC/eA0BaATENLHOMO AEKOAMPOBaHMA ByAeT HAaCTPOEH TUN
3aMyCcKa, OHM CTaHyT YPOBHAMM 3amycKa.

3anyck MIL-STD-1553

YT106bI HaCcTPOUTL OcuMANOrpad AN noaydyeHus curHana MIL-STD-1553, cm. pasaen
"HacTtpolika curHanos MIL-STD-1553" Ha cTpaHuue 536.

HacTpoika 3anycka MIL-STD-1553

1 HaxkmuTe [Trigger] 3anyck.

2 HaXmuTe NporpaMmHyo KHOMKY 3anycK B MeHIO «3amnyck», 3aTem NMOBEPHUTE PYYKY
BBO/a, YTObbI BbIOpaTh NOCAeA0BaTENbHbIN c0T (MocneagosaTenbH. 1 nau
MocnenoBaTenbH. 2), Ha KOTOPOM BbINOAHAETCA AEKOAMPOBAHME CUrHANA
MIL-STD-1553.

11110 0O

3 HakmuTe NporpammHyto KHOMKY 3anyck, 3aTem C MOMOLLIbIO PyYKM BBOAA BbibepuTe
yC/I0BWSA 3anycKa:

Hauano cnoBa AaHHbIX — 3aMyCK BbIMOJHAETCA NO HaYyay COBA AaHHbIX (B
KOHLE AencTBMTebHOrO MMNyabca Data Sync).

KoHew, cnoBa gaHHbIX — 3aMyCK BbINOJHAETCA MO KOHLY C/10BA AAHHbIX.

Hauyano cnosa KOMaHAbI/COCTOAHMA — 3aMyCK BbINOHAETCA MO Haya/ly Cl0Ba
KOMaH/bl/COCTOSHUA (B KOHLE AeNCTBUTENbHOIO Mnynbea C/S Sync).
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KoHew cnoBa KOMaHAbI/COCTOﬂHMﬂ — 3aMNYyCK BbINO/IHAETCA MO KOHLLY C/N10Ba
KOMaHﬂ,bI/COCTOﬂHMﬂ.

Apapec yaaneHHOro TepMmuHana — 3anyck BbINOJAHAETCA, eCM aApec YAANEHHOTO
TEPMWMHaANa C/I0Ba KOI\/\aH,ﬂ,bI/COCTOﬂHMH coBnagaeT C YKa3daHHbIM 3Ha4YeHNEM.

Mpu BbIBOPE 3TOrO 3HAYEHWUA CTAHOBUTCA AOCTYNHOM NporpammHan kKHonka RTA, ¢
NMOMOLLbIO KOTOPOM MOXKHO BbIOPaTb WeCTHaALATEPUYHOE 3HAYEeHNe agpeca
yaaneHHoro TepmmHana (Remote Terminal Address, RTA), no KoTopomy byaeT
OCYLLeCTBAATLCA 3anycK. Mpu Bbibope OxXX (6e3pasnnyHoe coctoaHme) 3anyck
ocupunnorpada npomnsongeT no ntobomy RTA.

Appec yaaneHHoro tTepmuHana + 11 6ut — 3anyck BbinosHaeTca, ecnm RTA 1
ocTanbHble 11 6UT COOTBETCTBYIOT 3aZ,aHHbIM KPUTEPUAM.

Mpwu Bbl60pe 3TOro 3Ha4YeHMA CTaHOBATCA AOCTYMHbI cheayouine nporpaMmmHbie
KHOMKMWU.

C nomolLbto NporpammHor KHonkn RTA MOXKHO BblOpaTh LWecTHaauaTepnyHoe
3HaYeHWe agpeca yaaeHHOro TepMmUHana.

C NomMolLLbto MPOrpaMmMHO KHOMKK Bp. nep. 6UTa MOXKHO BbiBpaThb NoAOKEHME
BpemeHu buta.

C nomolbto NporpammHom KHonkmn 0 1 X MOXXHO yCTaHOBMTL A5 NapaMeTpa
NONOKEHWS BpemMeHn buTa 3HadeHna 1, 0 uan X (bespasnnyHoe coctonaHme).

OL. KOHTP. YeTH. — 3aMyCK BbINOAHAETCA, €CM (HEYETHbIN) BUT KOHTPONA
YEeTHOCTU ABNSETCA HEMPABWU/bHbIM A8 A@HHbIX B C/IOBE.

OwwnbKa Sync — 3anycK BbINONHAEGTCA, €CAW HalaeH HedoNyCTUMbIA MMNYAbC
CUHXPOHM3AUMN.

OwunbKa Koaa «MaHuecTep» — 3anycK BbINOJAHAETCA NPU 06HAPYKEHUM OWNOKM
MaHYeCcTePCKOro KOAMPOBaHMS.

Ons nonyyeHuma nHbopmaumm o gekogmposaHum MIL-STD-1553 cm. pasagen "CepuitHoe
aerkoguposaHne MIL-STD-1553" Ha cTpaHuue 538.

CepuinHoe aekoampoBaHme MIL-STD-1553

YT106bI HaCcTPOUTL ocumanorpad ana noaydeHuns curHanos MIL-STD-1553, cm. pasgen
"HacTtpolika curHanos MIL-STD-1553" Ha cTpaHuue 536.
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CBefeHMA 0 HacTpolike 3anycka MIL-STD-1553 cm. B pasgene "3anyck MIL-STD
-1553" Ha cTpaHuue 537.

HacTpoika cepuimHoro aekoamposanus MIL-STD-1553

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObLI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.

CurHans OcHoBaHME TcTunr

- ABTOHACTROAKE - -

2 C nomoLbto NporpaMMHoOM KHOMKM OCHOBaAHUE MOXHO BblIOPaTh
LWeCTHaALATEPUYHBIA UK ABOUYHbLIN GOpMaT NpeACTaBAeHUA AeKOAMPOBAHHbIX
OAHHBIX.

370T 6a30BbIV NapaMeTp UCNOAb3yeTC 415 OTobpaKeHWs agpeca yaaneHHoro
TEPMMHaANa M AaHHbIX B CTPOKE AeKOAMPOBaHMA U B Lister.

3 Ecnu cTpoKka AeKoaMpoBaHua He oTobparkaeTca Ha AUcnaee, A4 ee BKAYeHUn
HaxkmuTe KHonKy [Serial] MocnepoBaTenbH.

4 Ecav ocumnnorpad octaHoB/EH, 418 c6opa U AEKOAMPOBAHMA AaHHbIX HAKMMUTE
kHonKy [Run/Stop] Myck/Cron.

[na 6onee ynobHOro nepemeLleHna Mexay AeKoANPOBaHHbIMMU AaHHBIMW MOXHO
MCMo/b30BaTb OKHO MacwiTab no ropnsoHTa u.

Cm. Takke ¢ "MHTepnpeTtauua aekoguposaHua MIL-STD-1553" Ha cTpaHuue 539
e "NHTepnpeTtaumna gaHHbix MIL-STD-1553 B Lister" Ha cTpaHuue 541
e "lMoucK gaHHbIx MIL-STD-1553 B Lister" Ha cTpaHuue 542

NHTepnpeTtauna aekoamposaHna MIL-STD-1553

[ns oTobpakeHns pesynsbTaToB NoC/ief0BaTeIbHOIO AEKOAMPOBaHMS BKAOUYMTE
nocnenosaTenbHoe AekoanposaHme n HaxkmuTe [Run] Myck unu [Single]
OAHOKpaTHbIiA 3anycK.
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JIMCTHHE

5

PesynbTaThl AekoamposaHma MIL-STD-1553 nmetoT creaytouime LBETOBbIE
0603HaYeHus:

540

[eKkoampoBaHHble AaHHbIE KOMaH/bl U COCTOAHMA 0603HaYEHbl 3e/1eHbIM; CHavana
oTobparkaeTca aapec yaaneHHoro TepmuHana (5 6ut gaHHbIx), 3aTem TekcT «C/S:»,
noc/ie KOTOPOro yKasblBaeTca 3HayeHue ocTaswmxcs 11 6ut cnosa
KOMaH/1bl/COCTOAHMS.

JexoanpoBaHHble AaHHble CN0BA AAHHbIX 0003HayYeHbl Henbim; nepeg stmmu
OAHHbIMK CTOUT «D:».

TeKCT AeKOAMPOBaHNA A5 CI0B KOMaH/bl/COCTOAHMA UAW AAHHBIX C OLLIMOKOWM
KOHTPO/IA YETHOCTM OTOBPAKAETCA KPACHbIM, @ HE 3e/1IEHBIM UK BENbIM.

OWnBKM CUHXPOHM3aLUMM 0603HavatoTca c10BOM «SYNC» B KpacCHbIX YI/10BbIX
CKobKax.

OWKBKM MaHYecTepcKoro KoamnposaHuna obosHavatoTcs cnosom « MANCH» B CHHMX
YIN0BbIX CKOOKaX (CMHMIA BMECTO KPaCHOr0, MOCKO/IbKY C/IOBO HA4YMHANOCh C
O0MNYCTUMOro MMNyAbca Sync).
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NHTepnpeTauma aaHHbIX MIL-STD-1553 B Lister

Tun cnoea Hannsle CimBky

—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 cTaHgapTHOro ctonbua «Bpema» B Tabnuue Lister MIL-STD-1553 Takke
oTobparkatoTca caeaytowme ctonbubl:

e RTA — OTO6pa)'KaeTCF| aapec yaaneHHoro tfepmmnHana gna cnos KOMaHLI,bI/COCTOFIHI/IH,
ANA CNoB AaHHbIX obo3HayeHue OTCYTCTBYET.

e Tun cnoBa — «KMH/COCT» A1 C/I0B KOMaH/bl/COCTOAHMA, «[JaHHble» A1 CNoB
OaHHbIX. LIBeT doHa coB KOMaHAbI/COCTOSHWUA — 3e/1eHbIN, COBMNAAAIOWMI C LLBETOM
TEKCTa AEKOAMPOBaHMS.

¢ JaHHble — 11 6uT nocne RTA Ana c10B KOMaHAbl/cocToAHMA nnn 16 6UT crosa
OaHHbIX.

e OWMBKM — COOTBETCTBYIOLLAA OWMOKA MMMNYbCa CUHXPOHM3aUMM, KOHTPONSA
YETHOCTU UM MaHYeCTePCKOTO KoAMPOBaHUA. [1ns 0603HaueHUa oWnbKK
MCNO/b3YEeTCA KpacHbIl LBeT doHa.

MICKaXkeHHble JaHHble BblAeNATCA PO308biM. KOraa 3T0 NPOUCXOAMT, CAedyeT 3a4aTh
019 BpEMEHU/AeNeHns pa3BepTKM MeHblLee 3HaYeHne 1 CHoBa 3anyCTUTb NPoLecc.
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lMounck aaHHbIX MIL-STD-1553 B Lister

®yHKUMA NOUCKa ocumanorpada No3BONAET UCKATb (M OTMeYaTb) B cnucKe Lister AaHHble
MIL-STD-1553 onpegeneHHoro tvna. Ana nepemelleHna No OTMeYeHHbIM CTPOKam
MOXHO Mcnonb3oBaTb KHomMKy [Navigate] HaBuraumsa v snemeHTbl ynpasaeHus.

1 Bbibpas MIL-STD-1553 B KauecTse pexxunma nocsieqoBaTe/IbHOro AeKoaMpoBaHums,
HaxkmuTe KHonKy [Search] Mowuck.

2 HaskmuTe NporpammHyto KHOMKY MOMCK B MEHIO MOUCKa, 3aTEM NMOBEPHUTE PYUKY
BBOAA, YTObbI BbIOpaTh NocaeaoBaTesibHbIN cnoT (MocneaosaTtenbH. 1 nam
MocnenoBsaTesibH. 2), Ha KOTOPOM BbINOMHAETCA AEKOAMPOBAHME CUrHaANa
MIL-STD-1553.

3 Haxkmute KHonMKy "MouncK" 1 Bbibepute cneaytolime napameTpbl:

Hauyano cnoBa gaHHbIX — MOMWCK Ha4asa C/10Ba [aHHbIX (B KOHLE
nencTenTensHoro umnysbca Data Sync).

Hauyano cnoBa KomaHAbI/COCTOAHMA — MOWCK Hadyana Cl0Ba
KOMaH/bl/COCTOSHUA (B KOHLE AeNCTBUTENbHOIO MMnynbea C/S Sync).

AApec yAaNeHHOro TepMUHANA — MOWCK C/I0Ba KOMaH/bl/COCTOAHMSA, 3HaYEeHMe
RTA KOTOpOro coBnaZaeT C yKa3aHHbIM 3Ha4YeHMEM. 3HaYeHNe YKa3blBaeTCs B
WwecTHaauaTepmMyHom popmarte.

Mpu BbIGOPE 3TOrO 3HAYEHMS CTAHOBMUTCA AOCTYNHOW NporpamMmmHas KHonka RTA, ¢
MOMOLLbIO KOTOPOI MOXKHO BbIOPaTh LWECTHAALATEPUYHOE 3HaYeHWe agpeca
yAANeHHOro TePMMHANA, MO KOTOPOMY ByAeT OCyLLECTBAATLCA NMOMCK.

Aapec yaaneHHoro TepmuHana + 11 6ut — nouck RTA 1 ocTanbHbIx 11 61TO8B,
KOTOpble COOTBETCTBYIOT 3aZaHHbIM KPUTEPUAM.

Mpwu Bbl60pe 3TOro 3Ha4YeHMA CTaHOBATCA AOCTYMHbI cheayouine nporpaMmmHbie
KHOMKW.

C nomolwbto NporpammHoi KHomnki RTA MOXKHO BbIOpaTh WecTHaaUuaTepuyHoe
3HayeHMe aapeca yaaseHHOro TepM1Hana.

C NomolLLbto MPOrpaMmMHON KHOMKK Bp. nep. 6UTa MOXKHO BbIBpaTh NOAOKEHME
BpemeHu buta.

C nomolbto NporpammHoi KHonkm 0 1 X MOXKHO yCTaHOBMTL A5 NapaMeTpa
NONOKEHWS BpemMeHn buTa 3HadeHna 1, 0 uam X (bespasnnyHoe coctonaHme).

Ouw. KOHTP. YeTH. — NMOUCK (HeHETHbIX) ounT KOHTPOANA YETHOCTK, KOTOPbIE
ABNAKOTCA HEMPaBWIbHbIMU ONA OaHHbLIX B C/10BE.

OwmnbKa Sync — NouCK HegOMYyCTUMbIX MMMNYAbCOB CUHXPOHU3AUMK.

OwwnbKa Koga "MaHuectep"” — NomcK OLWMOOK MaHYECTEPCKOro KOAMPOBAHMA.
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LJononHutenbHble cBeAeHWA O NOUCKe AaHHbIX CM. B pa3aene "Mounck gaHHbix Lister" Ha
CTpaHuue 171.

JononHutensHble cBeaeHMa 06 Mcnonb3oBaHum KHonku [Navigate] Hasurauma v
3/1eMeHTax ynpasfieHma CM. B pasdene "Hasurauma no BpemeHHon pa3sepTke" Ha
CTpaHuLe 87.

HacTtpomnka curHanos ARINC 429

Mpw HacTpoliKe cHa4vana HeobxoAMMO NOAKAYUTL ocumanorpad K curHany ARINC 429
C MOMOLLIO aKTUBHOTO AMbdepeHUManbHOro NnpobHMKa (pekomeHayetca Keysight
N2791A), a 3aTem B MEHIO CUTHA/I0B YKa3aTb UCTOUYHWMK CUTHANE, BEPXHUI U HUKHWIA
NOpOroBble yPOBHW HaNpPAXEHMA 3anycKa, CKOPOCTb Nepeaayn CUrHana v TMn CUrHana.

YT106bI HaCcTPOUTL ocumanorpad ana nonydeHuns curHanos ARINC 429, BbinonHute
cneayroume AencTBuA.
1 HaxmuTe KHOMKy [Serial] MocnepoBaTenbH.

2 HaxmuTe nporpammHyto KHomky MocnepoBaTtenbH., C MOMOLLBIO PyYKM BBOAA
BbibepuTe Hy»KHbIV cnoT (MocnegosaTenbH. 1 uam MNocnenosaTesbH. 2), 3aTem CHOBa
HaXXMUTe NPOrpammMHYHo KHOMKY, YTOObI BKAOUYUTL AeKoAMPOBaHME.

3 HaxXmuTe NpPorpammHyto KHOMKy PeXXUM 1 BbibEpUTE PEKUM AEKOANPOBAHMSA
ARINC 429.

4 HaxmuTe NporpammHyto KHOMKy CUrHanbl, 4TOObI OTKPbITb MEHIO CUTHAN0B
ARINC 4269.

5 HaxkmunTe UCTOUHUK, 3aTem BbibepuTe KaHan ans curHana ARINC 429.

KaHany nctoyHmnka ARINC 429 6yaet aBTOMaTUYECKM NMPUCBOEHA METKA.

6 HaxkmuTe nporpammHyto KHoMKy CKOPOCTb, YTOObI OTKPLITH MEHIO CKOPOCTEN
ARINC 429.
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7 B meHto ckopocTeit ARINC4A29 HakmuMTe NPorpammMmHyto KHOMKY CKOPOCTb U YKaxnTe
CKOpOCTb nepenayum cmrHana ARINC 429.

Bbicokas: 100 KbuT/c.
Huskaa: 12,5 K6uT/c.

3aAaHo nonb3oBaTeNnem: HaXXMUTe NPorpammHyto KHOMKy Moab30B. CKOPOCTb 1
BBeAMTE NO/1b30BaTE/IbCKOE 3Ha4YeHNe CKOPOCTH.

8 Haxkmute KHOMKY BO3BpaTa Ha YpOBEHb BBEPX , YTOObI BEPHYTLCA B MEHIO
curHanos ARINC 429.

9 HaxmuTe NporpammHyto KHOMKy Tun curHana n ykaxute tmun curHana ARINC 429.
CTpoKa A (HeMHBEPTUPOBAHHDIA).
CTpoKa B (MHBepTUpOBaHHbIN).
OunddepeHumanbHblii (A-B).

10 HaXXmuTe NporpamMmmHyto KHOMKy ABTOHACTPOMKA, YTOObl aBTOMATUYECKM HACTPOUTb
c/efytoline napameTpbl 4eKOAMPOBAHMA M 3anycka no curHanam ARINC 429.

BepxHuit nopor 3anycka: 3.0 B.

HuHWI nopor 3anycka:-3.0 B.
MNopasneHwue wyma: Boikn.

3aTyxaHue npobHmKa: 10.0.

BepTuKanbHan Wwkana: 4 B/aen.
MNocnepoBaTensHoe AekoaMpoBaHue: Bra.
OcHoBaHMKe: WecTHaau,

®opmar cnosa: MeTka/SDI/aHHble/SSM.
3anycK: akTMBHaA NOcAea0BaTebHaAA WKWHA.
Pe)MM 3anycka: Ha4ano cnosa.

11 Ec/iv BEPXHUI U HUMKHMIA NOPOTK HACTPOEHbI C MOMOLLbIO QYHKLMM ABTOHACTPOIKA
HenpaBWbHO, BbINOAHUTE CaeaytoLime AeNCTBUS.

Ha)KMWTe NporpammHyto KHOMKy BepXHuii nopor 1 nosepHUTE py4Ky BBOAaA,
YTObbI BbIOPATL BEPXHMWI MOPOroBbI YPOBEHL HAMPAXKEHWA CUrHANA 3aMyCKa.

Ha)munTe nporpammHyto KHONKy HUXKHMUIA NOPOT 1 NOBEPHUTE PyUKy BBOAA,
YTOObI BbIOPATL HUMKHMIA MOPOrOBbIN YPOBEHb HAMPAKEHMA CUTHANA 3aMyCKa.

MoporoBble YPOBHU HaNpPsXKeHUA CNOAb3YIOTCA NPU AEKOAMPOBAHWUM, U KOraa A9
BbIOPAHHOrO CNOTa NOC/eA0BaATENLHOMO AEKOAMPOBAHMA ByAeT HAaCTPOEH TMN
3aMyCcKa, OHM CTaHyT YPOBHAMM 3arnycKa.
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3anyck no ARINC 429

Y7106bI HacTpoUTb ocumanorpad ana noaydeHuns curHana ARINC 429, cm. pasgen
"HacTpolika curHanos ARINC 429" Ha cTpaHuue 543.

[elicTBus nocne HacTponKkn ocumnnorpada Ha nonydyeHume curHana ARINC 429.
1 HaxkmuTe KHonky [Trigger] Tpurrep.

2 HakmuTe NporpammHyto KHOMKy TPUrrep B MEHLO 3anycKa, 3aTem NOBEPHUTE PYUKY
BBO/a, 4TOObI BbI6paTh NocaeaoBaTebHbIi cNoT (1 nan 2), Ha KOTOPOM BbINOHAETCA
aekoamposaHume curHana ARINC 429.

3 HaxmuTe nporpamMmmHyto KHOMKy TpUrrep: 1 NoBepHUTE PydKy BBOAA, YTObbI BEIGPATHL
04HO 13 YCNOBUIA 3anycKa.

Hauyano cnoBa — 3anyck no Havany c/i08a.
KoHew, cnoBa — 3anycK No KOHLy C/10Ba.
MeTKa — 3anycK no yKasaHHOMY 3HAYEHMIO METKM.

MeTKa + 6UTbl — 3anyCcK No MeTKe N APYyrMm NosiAM C/10Ba B COOTBETCTBUN C
YKa3aHnAMMN.

[AnanasoH MeTKM — 3aMycK Mo C/ieayloleil MeTke B MMUH./MaKc. nanasoHe.

Own6Ka KOHTPONA YETHOCTU — 3aryCK M0 C/I0BaM C OLIMBKOM KOHTPOAA
YETHOCTMU.

OwwnbKa B cnoBe — 3aryck No olwmnbKe KoAMPOBaHMA BHYTPM CI0BA.
OwubKa B MHTEpPBase — 3aMycK Mo oWKnBKe NPOMycKa MexKay C10BamMu.

OwunbKa B CnoBe AU MHTepBane — 3arnyck No oWmnbKe C10Ba MAK NO OLnbKe
nponycka.

Bce ownbKu — 3anyckK no nobo ns nepevyncneHHbIX Bbille OLWMOOK.

Bce 6uTbl (rnaskoBasa) — 3anyck no ntobomy BUTY, KOTOpPbIA BCAEACTBUE 3TOTO
0bpasyeT rMasKoBytO AMarpammy.

Bce 6uTbl 0 — 3anyck nNo Ntobomy BUTY C HyNEBbIM 3HAYEHUEM.

Bce 6uTbI 1 — 3anycKk no Ntobomy BUTY CO 3HaYEHWNEM EAMHULLbI.
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4 pwu Bbibope ycnoua MeTKa nav MeTKa + 6UTbl C MOMOLLbIO NPOrPaMMHOM KHOMKM
MeTKa yKaxKuTe 3Ha4YeHNe MeTKM.

3Ha4yeHMA MeTOK Bcerda oTobpakatoTca B BOCbMepUYHOM popmare.

5 Mpu Bbibope ycnosma MeTKa + 6UTbI C MOMOLLbI0 NPOTPAMMHOMN KHOMKM U NOAMEHIO
BUTbI yKaxKunTe 3HaYeHus BUTOB.

Data = 000

HaHHele

HaxmuTe nporpammuble KHOMNKM AaH., SSM n/unn SSM 1 eeamte 3HadeHna 0, 1 nan
X (6e3pasnnyHoe cocToaHMe) C MOMOLLbIO AMAN0OrOBOrO OKHA IBOMYHOM KNaBMATYpPbI.

3HaueHuA SDI nnm SSM moryT 6biTb HEAOCTYMHbI B 3aBMCUMOCTM OT BbIOPaHHOTO
dopmata cnosa B MeH0 NOC/NEA0BATENBHOIO LEKOANPOBAHMA.

6 [pwu BbibOpe ycnosus [nanasoH MeTKU C MOMOLLbIO MPOrpamMHbIX KHOMoK MeTok
MUH. 1 MeTOK MaKC. YKaXKUTe KOHeYHble 3HaYeHWA AMana3oHa.

3Ha4yeHMA MeTOK Bcerda oTobpakatoTca B BOCbMepUYHOM popmare.

[na 6onee yaobHOro nepemeLLeHna Mex oy 4eKOANPOBAHHbBIMWU AaHHBIMU MOXHO
Mcnonb3oBaTh pexvm MacwTab.

CeegeHua o gekoanposaHuu npoTtokona ARINC 429 cm. B pasaene "CepuitHoe
nexkoguposaHue ARINC 429" Ha cTpaHuue 546.

CepumnHoe aekogmpoaHme ARINC 429

546

Y7106bI HacTpOUTL ocumanorpad ana nonydeHuns curHanos ARINC 429, cm. pasaen
"HacTpolika curHanos ARINC 429" Ha cTpaHuue 543.

[Ona HacTpoiKku 3anycKka no ARINC 429 cm. pasgen "3anyck no ARINC 429" Ha
cTpaHuue 545.

Hactpoiika nocnenosatenbHoro gekoanposanma ARINC 429.
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1 HaxmuTe kKHOMKy [Serial] MocneaoBaTenbH., UTOObLI BOWTN B MEHIO
nocnefoBaTeNbHOro AeKOAMPOBaHUA,

2 C NOMOLLbIO NPOrpammMHOM KHOMKM HacTPOMKKM BOMAMTE B NOAMEHIO, B KOTOPOM C
NOMOLLbIO MPOrPaMMHO KHOMKKM OcHOBaHUe BbibepuTe WecTHaALaTePUYHbIN UK
[OBOWYHbIN GOpMaT NpeacTaBieHns AeKOAMPOBAHHbIX AaHHbIX.

3TOT NapameTp UCNoab3yeTcs AN 0TobparkeHma OaHHbIX B CTPOKe AeKOAMPOBaAHMA U
B Lister.

3Ha4YeHMA METOK Bceraa oTobparkatoTca B BOCbMepnYHOM dopmaTe; 3HaYeHns SSM n
SDI Bceraa oTobpaskatoTca B 4BOUYHOM dopmaTe.

3 HaxmuTe NporpammHyto KHornky dopmat cnoBa 1 ykaxkute dopmart AeKoaAMpPOBaHMA
cnos:

Mertka/SDI/aHHble/SSM:
MeTka — 8 6uT.
SDI — 2 6urTa.
JaHHble — 19 6uT.
SSM — 2 buTa.

Mertka/[aHHble/SSM:
MeTka — 8 buT.
OaHHble — 21 6uT.
SSM — 2 buTa.

Mertka/aHHble:
MeTKka — 8 6uT.
[daHHble — 23 6uT.

4 EC/v CTPOKa AeKOAMPOBaHUA He 0TObpaskaeTca Ha AUcnaee, ANa ee BKA0YEHUn
HaxXmuTe KHonky [Serial] MocnepoBaTenbH.

5 Ecnu ocupnnorpad octaHoBAEH, 418 c6Opa U AEKOAMPOBAHUA AAHHBIX HAXMUTE
kHonky [Run/Stop] Myck/Cron.
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CMm. TaKxe

Ecnu HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMycKa, T, BO3MOXKHO, curHan ARINC
429 HaCTONbKO MeAJ/IeHHbIW, YTO MPOUCXOAUT aBTO3anycK ocumanorpada. Haxmure
KHonKy [Mode/Coupling] Pexxum/cBasb, 3aTem HaxmuTe NPOrPaMMHYHO KHOMKY
Pexum, 4To6bl U3MEHUTL PEXKMM 3anycka ¢ ABTO Ha O6bIYH.

Ona 6onee ynobHOro nepemeLleHna Mexay AeKoANPOBaHHbIMMU AaHHbIMU MOXHO
MCnosb3oBaTb OKHO MacwTab no ropnsoHTaNu.

e "UHTepnpetauusa gekoguposaHua ARINC 429" Ha cTpaHuue 548
e "Cymmupytolee yctponctso ARINC 429" Ha cTpaHuue 549

e "NHTepnpeTtaumnsa gaHHbix ARINC 429 B Lister" Ha cTpaHuue 550
e "Mowuck gaHHbIx ARINC 429 B Lister" Ha cTpaHuue 551

NHTepnpeTtauma aekoamposaHmna ARINC 429

548

Nuctinr 32 Hroru
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JIMCTHHE

5

B 3aBMCMMOCTM OT BbibpaHHOro dopmaTta AeKoaMPOBaHMA C0B A/1A Pe3yNbTaToB
nekoamposaHusa ARINC 429 ncnonb3ytoTca cneaytouwme LBeToBble 0603HaYeHUs:

e ®dopmart gekoanposaHua MeTtka/SDI/OaHHble/SSM:

MeTKa (*KenTblit) (8 6UT) — oTobparkaeTca B BOCbMepPUYHOM dopmarTe.
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SDI (cuHuin) (2 6Buta) — oTobparkaeTca B ABOMYHOM dopmaTe.

JaHHble (6enblit, KpacHbIM NPK OLLIMOKE KOHTPOAS YeTHoCTK) (19 6uT) —
oTob6paXKaeTca B COOTBETCTBUM C BbIOPaHHbIM 3HaYEHNEM OCHOBaHMA.

SSM (3eneHblin) (2 6uta) — oTobparkaeTcs B ABOMYHOM bopmaTe.
e ®dopmart gekoanposaHma MeTtka/daHHble/SSM:
MeTKa (»KenTblit) (8 6UT) — oTobparkaeTca B BOCbMepPUYHOM dopmarTe.

[aHHble (benblit, KpacHbIM NPK OLLIMOKE KOHTPOAS YeTHOCTK) (21 6ut) —
oTObpaKaeTcA B COOTBETCTBUM C BbIDPaHHbBIM 3HaYEHMEM OCHOBaHMS.

SSM (3eneHsbiit) (2 6uta) — oTobparkaeTca B ABOMYHOM GopmaTe.

e dopmat fekoanposaHus MeTka/daHHble:
MeTKa (enTblit) (8 6UT) — oTobpaskaeTca B BOCbMepUYHOM dopmarTe.
[aHHble (6enblit, KpacHbIM NPK OLLIMOKE KOHTPOAS YeTHOCTK) (23 but) —

0T06pa>KaeTcsq B COOTBETCTBUN C Bbl6paHHbIN\ 3Ha4YyeHnem OCHOBaHWA.

BWTbl METKM OTODPaXKatoTCA B TOM e MOopaAKe, B KAKOM OHM Bblan NoayyeHsl. Mona
6uTOB AaHHbIX, SSM 1 SDI oTobparkatoTca B NopAAKe NOAyYeHUA, HO BUTbI BHYTPU 3TUX
nosen otobpaxkatoTca B Nopaake, 06paTHOM NOPAAKY Noay4eHus. MHbIMKU cioBamu,
nona 6UToB, Kpome meTkK, oTobpaxkatotca B popmate csioa ARINC 429, a 6UTbI B 3TUX
nosax otobparkatoTcs B nopsaaxe, 0bpaTHOM NOpPAAKY nepenadn.

Cymmupytoutee yctpomctso ARINC 429

Cymmupytoutee yctporicteo ARINC 429 namepseT obliee Yncao Cnos 1 omnbok
ARINC429.

TMeTHRR

-

Cymmupytolliee yCTPOMCTBO paboTaeT NOCTOSHHO (CYMTan CoBa M OWKNOBKM), 1 ero
nokasaHua 0ToHparKatoTCs, MOKa BbINOMHAETCA AeKoanpoBaHmMe daHHbix ARINC 429.
Cymmupytollee yCTPOMCTBO BbINOMHAET PacyeThbl, AaxKe eCan ocumanorpad ocTaHoOBAEH
(cbop maHHbIX He BeaeTcA).

HakaTue kHonku [Run/Stop] Myck/cTon He BAUAET Ha CyMMUpPYHOLLLEE YCTPOMUCTBO.

Mpv 3aN0NHEHWM NAaMATK Ha cYeTYnKe oTobpakaeTca coobuieHne MEPEMO/THEHUE.
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Y7066l OOHYNUTb 3HAYEHWA CYETUMKOB, AOCTATOYHO HaXKaTb MPOrPAMMHYIO KHOMKY
C6poc cuetunkos ARINC 429 B meHto AeKkoampoBaHus HacTpoiiku.

NHTepnpeTtauna gaHHbIx ARINC 429 B Lister

HaHHEIE

AMANMANANN

Mer "TMeTuHr"
yTH: HHTE
Monoe a . Jlnc 3 EHHOE MHEHME

Kpome ctaHaapTHoro ctonbua «Bpema» B Tabnmue Lister ARINC 429 Takke
oTobparkatoTca caeaytome ctonbuLbl:

e MeTKa — 3Ha4yeHue 5-O6UTHOM MEeTKM B BOCbMepPUYHOM dpopmarTe.
¢ SDI — 3HauyeHunn 6UTOB (BKIOYEHHbIX B dOpMaT AEKOAMPOBAHMS COB).

° ,ﬂaHHbIe — 3Ha4eHne aHHbIX B ABONYHOM W/ WWECTHaAUATEPNYHOM d)oplv\aTe B
COOTBETCTBMWN C YCTAaHOB/IEHHbIM OCHOBaHMEM.

* SSM — 3HauyeHMs BUT (BK/IKOUYEHHbIX B GOpMaT AEKOAMPOBaHMA C/0B).
e OWNBKM — BblAENAOTCA KPacHbIM. OWNBKM MOryT BbITb CNEAYIOWMX TUMOB: OWMOKK
KOHTPO/IA YETHOCTU, OLIMBKM CNOB MM OLUMBKM NPOMYCKOB.

MICKa)KeHHble JaHHble BblAeNATCA PO308biM. KOraa 3T0 NPOUCXOAMT, CAedyeT 3a4aTh
019 BpEMEHU/AeneHns pasBepTkM MeHbliee 3HaYeHne 1 CHOBa 3anyCTUTb NPOoLEcC.
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lMounck aaHHbIX ARINC 429 B Lister

®yHKUMA NOUCKa ocumanorpada No3BONAET UCKATb (M OTMeYaTb) B cnucKe Lister AaHHble
ARINC 429 onpegeneHHoro tvna. Ana nepemelleHna no OTMeYeHHbIM CTPOKaM MOXHO
ncnonb3osaTb KHonKy [Navigate] HaBuraums v snemeHTbl ynpasaeHus.

1 Bbibpas ARINC 429 B KauecTBe pexkiMma Nnocae0BaTe/IbHOMro AeKOANPOBaHMS,
HaxkmuTe KHonky [Search] Mowuck.

2 HaXmute nporpaMmMHyto KHoMKy MOUCK B MeHto «IOMCK», 3aTeM NOBEPHUTE PYUKY
BBO/a, YTOObI BbIOpaTh NOCAeA0BaTeNbHbIN cNoT (MocnegosaTtensH. 1 nam
MocnenosaTesibH. 2), Ha KOTOPOM BbINOMHAETCS AeKoanpoBaHmMe curHana ARINC429.

3 Haxkmute KHonMKy "MouncK" 1 Bbibepute cneaytolime napameTpbl:

MeTKa — NoMUCK Mo yKa3aHHOMY 3HaYEHMIO METKMU.

3HaYeHMA MeTOK BCeraa OTO6pa)KaIOTCF| B BOCbMEPNYHOM d)oplv\aTe.

MeTKa + 6UTbl — MOWCK MO METKE 1 APYTMM MOAM C/I0BA B COOTBETCTBMM C
BbIDPaHHbIMM NapameTpamm.

OL. KOHTP. YeTH. — MOMCK MO C/I0BaM C OLUIMOKOM KOHTPONA YETHOCTMU.
OwunbKa B C10BE — MOMCK MO OWKNBKe KOAMPOBAHUA BHYTPU CNOBA.
OwunbKa B UHTEPBAJIe — MOWCK MO OLWMBKE MPOMNYCKa MEXIy C/I0BaMu.

OwunbKa B CNoBe AU UHTEepBane — NowcK No olWwmMbKe C10Ba MAK NO OWKBKe
nponycka.

Bce ownbKM — nownck no Ntoboi 13 nepeyncaeHHbix Boille OLWNBOK.

JononHutenbHble CBEAEHMA O MOUCKE AaHHbIX CM. B pasaene "lMouck gaHHbIx Lister" Ha
CTpaHuue 171.

JononHutensHble cBeaeHna 06 ncnonb3oBaHmm KHonki [Navigate] Hasurauyums v
3NemMeHTax ynpasfieHua cM. B pasgene "Hasurauma no BpemeHHoM pa3sepTke" Ha
CTpaHuue 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

32 3anyck no SENT u
nocnenoBaTesibHOe
neKkoampoBaHue

HacTpoiika curHanos SENT / 553
3anyck no curHany SENT / 558
MocnepoBatenbHoe gekogmposaHue SENT / 561

[na 3anycka no SENT (Mepeaaya nonybaitoB oaHoro ¢bpoHTa) 1 NocaenosaTebHOro
OEKOAMPOBaHMA TpebyeTca ANUEH3MA.

HacTtponka curHanos SENT

YT106bI HaCTPOUTL OcumAnorpad aAna noaydeHms curHanos SENT, BbinoaHuTe
cnenytouime AencTemA.

1 MoakntounTe KaHan ocumanorpada K UCTOUHWMKY CUTHaNa TECTUPYEMOTO YCTPOMCTBA.

MO3KHO MCNOb30BaTb aHaOroBble UK LUbPOBbLIE KaHasbl.
2 Haxkmute KHonKy [Serial] MocneaoBaTenbH..

3 HaxmuTe nporpammHyto KHomky MocnepoBaTtenbH., C MOMOLLBIO PyYKM BBOAA
BbibepuTe Hy»KHbIV cnoT (MocnenosaTenbH. 1 unum MNocnenosaTesbH. 2), 3aTem CHOBa
HaXXMUTe NPOrpammMHYyHo KHOMKY, YTOObI BKAOUYUTL AeKoAMPOBaHME.

4 HaxMuUTe NPorpaMmHyto KHOMKY Pexkum 1 Bbibepute pexkmm SENT.

HaxkMmTe nporpaMmmHyto KHoMKy MCTOUHUK, 4TODObI OTKPBITE MEHIO «CTOYHMK SENT».

KEYSIGHT

TECHNOLOGIES
553
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554

a HaxkmuTe nporpammHyto KHOMKY MCTOYHUK v NOBEPHUTE Py4Ky BBOAA, YTOObI
BbIOPATb KaHan 4Ns cUrHana.

HaxxmuTe nporpamMmmHyto KHomnky MopPor, 3aTem C MOMOLLLbIO PYYKM BBO/AA
BblIbepUTe YpOBEHb NOPOrOBOrO HAMNPANKEHUSA CUTHANA.

Moporosbl ypoBeHb HaNPAXKEHUA NCNONb3YETCA NP AEKOAMPOBAHMM, A TaKXKe B
KayecTBe yPOBHS 3anycKa, Koraa 414 BbibpaHHOro c1oTa noc/ie0BaTe/IbHOro
OEKOAMPOBaHMA ycTaHOBMAEH T1N 3anycka (MocnegosBatensH. 1 uan
MNocneposaTensH. 2).

¢ HaxKmuTe KHOMKyY «Hazaa/BBepx», 4TOObI BEPHYTHCSA B MEHIO

nocnefoBatenbHoro gekoanposaHna SENT.

6 HaxkmuTe nporpammHyto KHonKy HacTpoiika WuHbl, YToObl OTKPLITH MEHIO
HaCTPOMKM WKNHbI SENT.

a HaxmuTe NporpammHyto KHOMKy [IMTeNbHOCTb TaKTa M C MOMOLLbIO PYYKM BBOAA

(MK cHOBa HaXMUTE NPOrPaMMHYIO KHOMKY M UCMO/b3YITE AMAN0roBble OKHa C
H6YKBEHHO-LMOPOBOM KNaBMATYpPO) YKaXKMTE HOMUHAbHYO NMPOAO/IKUTENBHOCTb
TAKTOBOTO MHTepBana (TakTa).

Ha)mnTe nporpammHyto KHOMKy JLONYCK 1 C NOMOLLbIO Py4KM BBOAA (MM CHOBA
HaXKMUTE MPOrPAMMHYIO KHOMKY M UCMOb3YITE ANaNOroBble OKHa C
HYKBEHHO-LMPPOBOI KNABMATYPOI) YKaKMTE NPOLIEHT A0NyCKa 418 onpeaeneHus
O0MNYCTUMOCTM MMIY/bCa CUHXPOHU3ALUMM ANA AEKOAMPOBAHMA AaHHbIX.

Ecnu Bpemsa M3amepeHusa MMNyAbca CUHXPOHU3aLUMM HaxoaMTCA B Npeaenax
A0MycKa HaCTPOMKM HOMUHAIbHOTO TaKTOBOTO MHTEPBaa, AeKoANPOBaHMe
BbINO/IHAETCA; B MPOTMBHOM C/ly4ae UMMY/bC CUHXPOHU3aUMK OWNBOYEH U
OaHHble He AeKoAMPYIOTCA.

Ha)mnTe NporpammHyto KHOMKy Yncno nony6ainTos v C NOMOLLBIO PYYKM BBOAA
(MNM CHOBa HaKMMTE NPOTPAMMHYIO KHOMKY M UCMOb3YWNTe AMaN0roBble OKHa C
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OYKBEHHO-LMGPOBOW KNaBMaTYpPOI) YKaXKmnTe Yncio nonybanTos B COOBLLEHNN
ObICTPOro KaHana.

d Haxkmute nporpamMmHyto KHoMKy COCTOAHME OXKUBAHUA, YTOObI YKa3aTb
COCTOsIHME OXKMaaHnA curHana SENT.

e Haxmute nporpammHuyto KHornky @opmat CRC, 4Tobbl yKazaTb popmat CRC,
KoTopbIl ByAeT MCNonb30BaThCA B pacyeTax npasuabHocti CRC.

CRC paclumpeHHbIx Nocsef0BaTebHbIX COODLLEHMI BCETAa BbIYUCASETCA B
dopmate 2010, Ho anA cooblueHN BbicTporo KaHana u ana CRC KOPOTKMX
nocnefloBaTeNbHbIX COOBLLEHNI MCMNOb3YyeTCs BbIOpaHHan HacTpolKa.

f Haxmute nporpaMmHyto KHOMKy PeXum naysbl, 4ToObl YKa3aTb Haanumne
MMMNYAbCa Nay3bl MeXay coobLleHMAMM BbICTPOro KaHana.

BbIKA. — MMNyNbC Nay3bl Mexay COO6LLI,€HI/IF|MI/I 6b|CTpOI’O KaHana OTCYTCTBYET.

O6paTuTe BHMMaHKUe Ha TO, YTo nocaeaoBaTenbHan WwuHa SENT 6e3 nmnynbca
nay3 HWKoraa He 6biBaeT HEAKTUBHOM. DTO 03HAYaEeT, YTO BO Bpems 0BblYHOM
paboTbl B CTPOKE AeKoaMpoBaHma BbiCTPOro KaHana byaeTt oTobparkaeTca
nocaenoBaTeNlbHbIA MOTOK NAKETOB, B KOTOPOM HOBbI NaKeT HaYMHaeT
06pabaTbiBaTbCA, KaK TO/IbKO 3aKPbIBAETCA NPeAblay L.

Bkn. — mexay COO6LLI,EHI/IHMM 6b|CTpOI’O KaHa/sla BCTaBNAKTCA MMNYNbCbl Nay3
TaKMUM o6pa30N\, 4TObbI Kaapbl cnegosann C OANMHAKOBbIMU MHTEPBA/1aMMU.

MpK HaMYMM UMNYAbCa Nay3sbl (M BKAOYEHHOM NapameTpe Umnynbc naysbl),
Bpems 6e34eicTBMA 0ToOpakaeTca mexay CoobLEHUAMMN.

SPC (kopoTkuit Ko, LUMM) — B SENT SPC He npuMeHAoTCA MMMNYAbCbI Nays.
BmecTo aToro cobbiTne coobLleHnA 3anycKaeTca raBHbIM YCTPOMCTBOM, KOraa
eMy HYXXHO nosiyumnTb AaHHble. SENT SPC 3aBepluaet nepesadvy nocne
3HayeHunAa CRC, noaTomy co3aeTca BrneyaTneHune, YTo NpucyTCcTByeT MMMyIbC
naysbl MeXay OKOHYaHMEM nepefayun AaHHbIX U CAeayoWMM 3anyCKOM
rMaBHOTO YCTPOMCTBA.

g HakmmaiiTe KHoMKM «Haszan/BBepx», YToObl BEPHYTbHCA B MEHIO
nocnefoBatebHoro aekoanposaHua SENT.

7 HaxmuTe nporpammHyto KHonky HacTpoiikK, 4utobbl OTKPbLITL MeHID «HacTpoiKku
SENT».
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EII:-II:-T}:\ bl& CHrHENE!

a HaxkmuTe nporpammHyto KHoMKy ®Popmart coobueHus, YTobbl BbibpaTh dopmat

OEeKoAMPOBaHMA/3anycKka coobLieHns.

BbicTpble nonybaiitbl (Bce) — oTobpaskeHne HeobpaboTaHHbIX 3HAYEHN I
nepeaaHHbIX NoaybanTos.

BbicTpble curHanbl — O0TOOpParKeEHWE CUIHAN0B COODbLLIEHUS BbICTPOro KaHana.

BbICTPbIii + KOPOTKUIA NOCNEA0BaTeNbHbIA — 04HOBPEMEHHOE OTOBpaXKeHne
ObICTPbIX M MeA/IEHHbIX COOBLWEHMI (KOPOTKMIA popmaT).

BbICTPbIii + pacluMpeHHbIi nocnefoBaTeNbHbIN — O4HOBPEMEHHOE
oTobpaXkeHme BbICTPLIX M MeANIEHHbIX COOBULEHNI (pacluMpeHHbIR dopmarT).

KopoTKkuit nocnepoBatenbHblii — oTobparkeHne coobueHnii MeasieHHOro
KaHana B KOpoTKoM dbopmarTe.

PacimpeHHbI nocnepoBaTte/ibHbIM — 0TOOpaXKeHne coobLIeHN M
MeZIeEHHOrO KaHana B paclMpeHHom dopmare.

3T0T BbIOpaHHbIM NapameTp ByaeT MCNONb30BaTLCA Kak NPV AEKOAMPOBaHMM, TaK
M Npu 3anycke. Mpu 4eKoaMpPOBaHMM NapameTp BAUAET KaK Ha MHTEpNpeTaLmio
[OaHHbIX CUCTEMOW, TaK M Ha coep)RMMoe oTobpaxkeHua. Npu 3anycke napameTp
B/IMAET Ha HEOOXOAMMOCTb NPaBW/bHOM HAaCTPOMKM annapaTHOro 3amnycka no
nocnefoBaTeNbHbIM COOBLLEHNAM.

MO»KHO YKa3aTb NOpAAOK 0TobpakeHuna nonybanTos A58 CUTHAIOB COOBLEHN
HbICTPOro KaHana (NporpammHas KHomnka BbicTpble curHanbl). HeobpaboTaHHble
nepefaHHble 3HaYeHus nonybanToB oTobparkatoTca B NOPAAKe NoayYeHus.

[na meaneHHoOro KaHana go/KeH 6bITb BbIBpaH HagnexKalwmii opmat, KOPOTKUIA UK
paclWMpeHHbIi, AN NPaBUAbHOIMO A4EKOANPOBAHMA U 3aMycKa.

MocnenosaTenbHble COOOLWEHNA MeANIEHHOrO KaHana Bceraa oTobparkatoTcA Tak,
Kak onpeaeneHo B cneundurKkaumm SENT.

HasmuTe nporpaMmHyto KHomky OTobpaxkeHue, UuTobbl BbIOpaTh Gopmat
oTobparKeHMsA, WeCcTHaAUATEPUYHbIN, AECATUYHbINA abCONOTHBIN MK
«nepeaatoyHan GyHKUMA», AnA nonybanToB HBbICTPOro KaHana, CUrHanos U
3HaueHui CRC, a Takxke ana M, aaHHbIX 1 3Ha4YeHMn CRC meaneHHOro KaHana.
(3HayeHKe cocTosHUA 1 cBA3M BCeraa oTobparkaeTca B ABOMYHOM dopmaTe).
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BbibpaHHbIi dopmaT Mcnonb3yeTca 418 oTobpaxeHus B Lister n 8 cTpoke
[OEeKOAMPOBaHUA.

Mpu BbibOpe 3Ha4yeHnA NMepeAaTouHan GyHKUMA (415 GopmaToB COOBLLEHMI,
BK/HOYAIOLWMX ObICTPbIE CUTHAbI) A5 CUTHAA0B BbICTPOrO KaHana oTobparxaeTcs
pacyeTHaa Gun3mMyeckan BeMYMHA, 3aBUCALLAA OT 3aA4aHHbIX 3HAYEHMU
MHoutenb 1 CMmelleHue (HuKe NPorpaMMHON KHOMKK BbicTpble cUrHanbl):

dusmuyeckan BeiMuMHa = (MHOKMTENb* 3HaYeHne cMrHana B Buae
abCoOMOTHOrO LEeoro Yncna) + cmelleHme

Koraa BbibpaH dopmat MepepatouHaa pyHKuma, nHpopmauma CRC n
Me//IeHHOrO KaHaia 0TobparkaeTcs B BUAE WeCTHaALATEPUYHOIO Yncna.

8 [pu BbIbOPE AEKOAMPOBaAHMA/3aMyCKa COOBLLEHNA BBICTPOTO CUTHaNA HaXKMUTE
NPOrpammHyto KHOMKy BbICTpble cUrHanbl, YTOObI OTKPbITb MeHI0 curHanos SENT, B
KOTOPOM MOKHO ONpPeaennTb 1 3a4aTb 0ToBpaxkeHWe A0 WecTw BbICTPbIX CUTHANO0B.

a HaxkmuTe nporpammHyto KHOMKY BbICTpble CUFHADbI 1 CMOb3YitTe PYyUKY BBOAA
0015 BblI6Opa BbICTPOro CUrHana, KOTOPbI HEOBXOAMMO ONPEaeNUTb.

Mocne BbibOpa CUrHaNa HaXKMUTE 3Ty MPOrPaMMHYI0 KHOMKY CHOBA, YTObbI
BK/IOYMTb MM OTKAOUYUTL AEKOAMPOBaHME A/18 3TOTO CUTHana.

b HaxmwuTe nporpammuyto kKHorky Homep nepsoro 6uta (MSB), 4To6bI yKaszaTb
HayaNbHbIN BUT B BIOPAHHOM CUTHaNE.

¢ Haxmute nporpammHyto KHomnKy Yuecno 6UT, 4ToObI yKasaTb YNCI0 BUT B
BbIOpaHHOM CUTHane.

d Haxmute nporpammHyto KHomnky MopAaaoK nony6aiiToB, UToOLI YKa3aTb NOPALOK
oTobpaskeHua noaybainTos, NPM KOTOPOM NEPBbIM CaedyeT MO0 CamMblil BasKHbI
nony6ant (MSN), 1Mbo camblit HeBaXKHbIM nonybanT (LSN).

e Ecnv 3agaH pexxum otobpaxkeHna NMepeaatouHas GyHKUMA (CM. MEHIO HAacTpoeK
SENT), HaskMUTe NPOrpaMmmHyto KHomky MHoxuTenb 1 CmelleHue v
MOBEPHUTE PYyYKy BBOAA (MM CHOBA HaXKMMUTE MPOrPamMMHYIO KHOMKY U
NCMNONb3yMTe ANANOroBble OKHa C OYKBEHHO-LUMPPOBOMN KNaBmaTypo), 4Tobbl
3a4aTb 3HaYeHue.

3HAYEHMA MHOXMTENA N CMELLEHMA MCNONBb3YIOTCA ANA pacyeTa ¢M3M‘4€CKOI’O
3Ha4YeHunsa, 0T06pa>+<aeN\oro ana 6b|CTpOI’O CUrHana:
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dusmyeckan BeiMuMHa = (MHOKUTENb* 3HaYeHne cMrHana B suae
abCoMOTHOrO LEeNoro Yncna) + cmelleHme

[anee npvBeaeHbl HECKONbKO NPUMEPOB onpeaeneHuin BbiCTporo curHana.

Mpumep 1. Homep HauanbHoro 6uta = 13, uncno 6utoB = 8, nopsigok nonybaiToB = 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, yucno 6utos = 5, nopsigok nonybaiToB = cHavana 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 HAaCTPOUTL OcumManorpad ana noaydeHns curHanos SENT, cm. pasgen "Hactpoiika
curHanos SENT" Ha cTpaHuue 553.

YCTaHOBKa yCNOBMA 3anycka no curHany SENT

1 HaxkmuTe [Trigger] 3anyck.

2 HaxkmMuTe nporpammHyto KHonky Tun 3anycka B meHto "3anyck", 3aTem nosepHuTe
pyYKy BBOAA, YTObbI BbIOpaTh NOCNEA0BaTeIbHOE AeKoanpoBaHme (Mocnenosat. 1
unn Nocneaosat. 2) curHana SENT.

3 HaxmuTe NporpaMmHyto KHOMKY 3anyck No: 1 C MOMOLLLbIO PyYKM BBOAA 0
BblbepunTe ycnoBmMe 3anycKka no curHany SENT:

Hauyano coobuweHns 6bICTPOro KaHana — 3anyck o Havasny 160oro coobuieHuns
BbICTPOTO KaHana (nocne 56 TaKTOB CUHXPOHM3ALMW/KannbpoBKK).
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Havano COOGI.I.I,eHVIﬂ MmegNeHHOro KaHana — 3anyck no Havany moboro
COO6LLI,eHl/Iﬂ MegNeHHOro KaHana.

SC 1 paHHble 6bICTPOro KaHana — 3anyck No coobuieHWto BbICTPOro KaHana, Koraa
nony6ant "CoctonaHne 1 cBaA3b" U NonyHalTbl AaHHbIX COOTBETCTBYHOT 3HAYEHUAM,
BBEAEHHbIM C MOMOLLbIO AOMOAHUTENbHbIX MPOrPAaMMHbIX KHOMOK.

MU/ coobeHna meaneHHOro KaHana — 3anyck, koraa M/ coobuieHus
Me/IeHHOro KaHaa COOTBETCTBYET 3HAYEHMIO, BBEAEHHOMY C NMOMOLLbIO
A0MONHUTENbHbBIX MPOrPAMMHbIX KHOMOK.

DanHble n UM, coobuieHna meaneHHOro KaHana — 3anyck, Koraa sHayeHus B
nonax WU v aaHHbIX COOBLLEHMI MeANEHHOTO KaHaa COOTBETCTBYIOT 3HaYEHMAM,
BBEAEHHbIM C MOMOLLbIO AONOAHUTENbHbIX MPOTPaMMHbIX KHOTOK.

HapyweHue aonyckKa — 3anycK, KOraa OTKIOHeHWe ANNTENbHOCTU MMMNYbCa
CUHXPOHM3aUNN OT HOMWHA/IbHOTO 3Ha4YeHUA bosblle, Yem BBeAEHHOE 3Ha4YeHNe
B NpoOuUEHTax.

OwwunbKa CRC 6bIcTpOro KaHana — 3anyck no ntoboi owmbre CRC coobuieHus
ObICTPOro KaHana.

OwwnbKa CRC meaneHHOro KaHana — 3anyck no tobo ownbrke CRC cooblueHns
Me[/IeHHOro KaHana.

Bce owmnbku CRC — 3anyck no ntoboit owmnbke CRC, 6bICTPOTO UAN MEANEHHOTO
KaHana.

OwunbKa neproga MMNyAbca — 3aMycK Npu CANLLKOM AANTENbHbIX UK CAULLIKOM
KOPOTKMX nonybaiTax (Hanpumep, NonybanT AaHHbIX MeHbLLe
NPOAOC/IKUTENBHOCTM TakTa 12 (11,5) MAn meHblle NPOAOMKUTENBHOCTM TakTa 27
(27,5)). NpoBepsatoTCcA AaHHbIe CUHXPOHU3ALMKN, COCTOSHME U CBA3b UK NEePUObl
MMMY/NbCOB KOHTPOBHOMN CyMMbl.

OwwunbKa nocneaosaTeNbHbIX CUHXPOUMNYAbCOB — 3aMyCK NPU CUHXPOUMMY/bCE,
NPOAO/MKUTENBHOCTL KOTOPOrO OT/IMYAETCA OT NPEeAblAYLLIErO CUHXPOUMMYAbCa
bonblie, Yem Ha 1/64 (1,5625%, kak onpeaeneHo B cneumduxkaumm SENT).

4 Ecnu BbI6paHoO ycnoBMe 3anycka SC v AaHHble 6bICTPOro KaHana, HeobxoanMMmo
BbINOMHUTL CAeaytolme AeNCTBUS.

a Haxmute nporpammHyto KHonky OcHoBaHue, 4Tobbl BbIOpaTbh oTobparkeHme
3HaYeHWsA AaHHbIX B LUECTHAALATEPUYHOM UM ABOUYHOM GopmaTe.

YT06bI BBECTM HUTLI BE3pa3nyYHOro coctoaHus (X) B nonybaiTe, MCNoNb3ynTe
ABOMYHBIN cnocob. Ecan Bce BuThl B nonybalite AgnatoTca butammn 6e3pasnmyHoro
COCTOAHMS, WeCTHaAUaTepPUYHbI NoNybanT oTobpaskaeTca C METKOM
"6e3pasnmuHoe coctosHue" (X). Ecaun Bce 6UTbI B nonybaiTe nmetoT 3HadeHus 1
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560

nnu 0, ByaeT NoKkasaHo WecTHaauaTepuyHoe 3HaveHue. LlecTHaauaTepuyHble
nony6aitTsl, copepralume YepenosaHune 6utos 0/1 n "6espasnmnyHoe cocTosHue",
otobpaskatotca ¢ meTkon "'S".

Ha)mnTe NporpammHyto KHomnky SC U AaHHbIe 1 MCNOMb3YITe ANaN0roBOE OKHO C
6yKBEHHO-LUMPOBOI KNaBMATypOM ANA BBOAA 3HAYEHMU AAHHbIX.

Mony6aiT COCTOAHMA M CBA3W — 3TO CaMblii 1EBbIN NONYy6aNT, BBEAEHHbIN B CTPOKE
undp, 3a KOTOPbIM CeaytoT NoayHaNTbI AAHHBIX.

Mpw BbIbOPE ycnosua 3anycka UM coobweHns mepneHHOro KaHana uan [laHHble n
M coobLieHna meaneHHOro KaHana BbiNosHUTE Cledytolne AeNCTBuA.

a Haxmute nporpammHyto KHornKy KoHgurypaums, 4tobbl BbiIOpaTb He0H6X0AMMbI

N[ nakeTa Ans BbIGPaHHOMO TUMa NakeTa.

Koraa ykasaH ¢popmaT coobuieHma "PaclumMpeHHbii nocaenosaTesbHbiin" (cm.
"HacTtpolika curHanos SENT" Ha cTpaHuue 553), HaxmuTe 3Ty NpOorpammHyto
KHOMMKY, YTOObI BbIOPATb MCNOb3yEMYO KOHOUIYPALIMIO pacluMpeHHoro popmara.

16-6UTHbIE AaHHbIe, 4-6UTHbIN U/
12-6MTHble AaHHble, 8-OUTHbIN W[,

HaykmuTe nporpammHyto KHomky U, meaneHHOro coobLeHns 1 UCrnosb3yiTe
PYYKYy BBOAA (MM CHOBA HAXKMMUTE NMPOrPaMMHYIO KHOMKY M MCMOb3yinTe
AMaNorosble OKHa ¢ BYKBEHHO-LMPPOBON KNnasmaTypoit), utobbl ykasaTts M/
MeJ/IEHHOrOo CO0bLIeHMSA.

Mpu BbIGOPE ycnosua 3anycka faHHble u UMl coobuieHMAa meaneHHOro KaHana
HaXKMUTE NPOrPaMMHYI0 KHOMKY JLJaHHble MeA/IeHHOro COO6LLEeHMA 1 C
NOMOLLbIO PYYKM BBOAA (MM CHOBA HAXKMUTE NMPOrPaMMHYHO KHOMKY K
MCNOAb3YITE AMANOroBble OKHa C ByKBEHHO-LMGPOBOM KNaBMaTypoit), 4Tobbl
yKa3aTb laHHble Mea/IeHHOro COOBLLEHNA.

Mpu BbIBOpE ycN0BMA 3anycka HapywweHue AoNycKa HaXKMUTE MPOrPaMMHYIO KHOMKY
[onycK 1 C NOMOLLIO PYYKM BBOAA (MM CHOBA HaXKMWTE NPOTrPaMMHYIO KHOMKY U
MCNOb3YyMTe AMaN0roBble OKHa ¢ ByKBEHHO-LMPPOBOI KNaBMaTypoit), 4Tobbl yKkasaTb
OTK/IOHEHWeE OT [I0MYCKa, KOTOPOE CYNTAETCA HapyLIEHUEM.

BBeaeHHOE 3HaYeHMe B NPOLLEHTAX A0IKHO ObITb MeHblle, 4eM 3Ha4YeHne A0oNnyCKa B
NPouUeHTax, yKadaHHOEe B NapameTpax I-(OHd)MI’ypaLI,VIl/I WKHblI AeKOANPOBaHUA.

Ecnun HacTpolika He obecneunsaeT yCTOMYMBOrO 3aMycKa, TO, BOSMOXHO, curHanbl SENT
HaCTONIbKO MeA/IeHHbI, YTO MPOUCXOAUT aBTOMATUYECKMIA 3anycK ocuuanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NporpaMmmHyio
KHOMKY PexXum, 4tobbl U3MEHUTb pexxnMm 3anycka ¢ ABTO Ha O6bIYH.

Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



3anyck no SENT un nocnegosaTtensHoe aekoanposare 32

CeefeHuA 0 gekoanpoBaHuu npotokosa SENT cm. B pasgene "MocnegoBaTesnibHoe
aekoguposaHue SENT" Ha cTpaHuue 561.

[locnenoBatenbHoe aekoampoBaHme SENT

YT106bI HAaCTPOUTL OcumManorpad aAna noaydeHns curHanos SENT, cm. pasgen "Hactpoiika
curHanos SENT" Ha cTpaHumue 553.

[ns HacTpoliku 3anycka no SENT cm. pasgen "3anyck no curHany SENT" Ha
CcTpaHuue 558.

HacTpoika nocnenoBatenbHOro AekoanposaHma SENT

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.

Muetunr

et

2 Ecnu cTpoKa AeKoAMpPOBaHMA He oTobparkaeTca Ha Aucnaee, A1 ee BKIYeHNUn
HaxXmuTe KHomMKy [Serial] MocnepoBaTenbH.

3 Ecau ocumnnorpad octaHosneH, ana cbopa U AeKOAMPOBAHUA AaHHbIX HAKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpolika He obecneymnBaeT yCTOMYMBOrO 3aMycka, To, BO3MOXKHO, curHanbl SENT
HACTONbKO MeZJIEHHbI, YTO NPOMUCXOAUT aBTOMATUYECKUI 3anyck ocuunnorpada.
Hasxkmute kHonky [Mode/Coupling] Pexkum/cBaAsb, 3aTem HaxKMUTE NPOrpaMmmMHYyo
KHOMKY PeXum, 4tobbl USMEHUTb PEXUM 3anycKa ¢ ABTO Ha O6bIYH.

,ﬂ,l’lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn AaHHbIMKU MOXHO
MCNoNb30BaTb OKHO MacwTab rno rTOPN30HTaNN.

Cm. Takke ¢ "MHTepnpeTtauua gekogmposaHua SENT" Ha cTpaHuue 562

e "NHTepnpeTtauma aaHHbix SENT anctnHra" Ha cTpaHmue 564
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e "Mounck gaHHbIx SENT B aMcTnHre" Ha ctpaHuue 566

NHTepnpeTauna gekoamposaHma SENT

Mona 6bICTPOro M MeaIeHHOro KaHana oTobpakatoTca, Kak onncaHo Huxke. Obpatute
BHMMaHME Ha TO, YTO MeZ/IEHHbIN KaHa/l MOXKET OblTb TPEX Pa3IMYHbIX BAPUAHTOB.
LIBeTa, yKa3aHHble HWXKe, 03HAYatOT LBETa TEKCTa:

e BbICTpbIN KaHan:

THCTHHE 3 g tarm

JIMCTHHE

5

Mony6anT coctosiHma 1 ceasn (S&C) (3eneHbiin) (4 6uta):

ByzyT oTobpaxatbea 2 6uTa npunoxeHna n 2 bruTa nocaeLoBaTeslbHOro
coobleHuna BO Bcex dopmarax.

MonybaiTbl AaHHbIX (benbiit) (4 6uTa, HO MOryT 0ObEANHATLCA B CUTHA/bI Ha
ocHose dopmara):

"®opmat bbicTpble nony6anTbl (Bce)" — Kaxapii nonybalT oTobparkaeTcs Kak
WecTHaauaTepuyHoe Uan AeCATUYHOE YMCAO.

L1

"BbicTpble curHanbl', "BbICTPbIN + KOPOTKUIA NOCAeA0BaTeNbHbIN" 1K
"BbICTPbIN + paclIMPEHHbI NOCNeA0BaTENbHbIN" — eC/iv BK/OUEHDI
Kakne-nnbo BbICTpble CUTHabI, CUTHA/bl OTODPAXKAOTCA CleAyoWUM

obpaszom:

S1:<3HayeHne>;S2:<3HaveHune>.

562 Ocuunnorpaodsl Keysight InfiniiVision 3000T cepun X PykoBOACTBO N0 3KcnyaTaumm



3anyck no SENT un nocnegosaTtensHoe aekoanposare 32

Hewncnonb3yemble nonybaliThl He oTobparkatoTca (Hanpumep, Koraa 6-oi
nonybanT ABAAeTCA MHBEPTUPOBAHHOM Konuel 1-oro nonybaiTa).

Mony6anTt CRC (CMHMIA, eCAM NPaBUIbHO, KPACHbI — NPKY 0OHAPYKEHUN OLLIMOKK)
(4 6uTa).

e MeasieHHbIM KaHaa — KOPOTKOe NocaeAoBaTe/ibHoe cooblieHme:
N, coobuieHns (kenToiit) (4 6uTa).
BaliTbl JaHHbIX (6enbint) (8 6uT).

CRC (CMHUIA, ecn NPaBUIbHO, KPaCHbIM — NPW 0BHapYXKeHMUM oWnbKKM) (4 Buta).

0D 5E1 0D 5EL

MueTurr

-

° Me,ﬂ,l’leHHbll\/‘l KaHan — pacwmnpeHHoe nocieaoBaTe/ibHOe COO6LLLEHVIeZ

CRC (cvHMIA, Koroa NpaBMIbHO, OPaHKEBbIN, KOraa KoHel, COObLeHNs BbIXOAWT 3a
npeaenbl SKpaHa, KpacHbIi — Npu 0BHapYKeHUM oWnbKN) (6 6UT).

N cooblieHma (skentbli) (4 nnun 8 6uT).
Mone aaHHbIX (benbiit) (16 nan 12 6uT).
CRC paclumpeHHoro nocienosatebHoro coobieHna byayT oTobpaskaTbCa OpaHKEBbIM

UBETOM, eC/in AaHHble 4n1a pacyeta CRC BbIXOAAT 33 NpeAesbl 3KpaHa crpasa.
NocnenosatesibHble cO0bLEHNA ByayT Take 0TOBPaXKaTbCA C HauYaAbHOW TUHMEN
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6e30eiCTBMA OPaHIKEBOrOo LIBETa U OTKPbIBaIOLLEN CKOBKOM OpaHKeBOro LBeTa, ec/m
HaYaIbHOE MOMIONKEHNE HE MOXKET BblTb TOYHO ONPeaeNeHo M3-3a AaHHbIX,
HaxXoAALLMXCA 33 NpeaenaMm 3KpaHa ceBsa.

JexkoanpoBaHue byaeT Takxke 0603Ha4aThb OWMOKK, rae MMNyAbC Nosy6aiToB CAULLKOM
ONNTENbHbIN UAWN CIUWKOM KOPOTKMI. OHM ByayT 0603Ha4YeHbl cumBosiom ">" nanm <"
KpacHOrO LBETA, TaKKe KpacHbIM ByaeT BblAe/ieHa OCTaBLanCcA YacTb NakeTa u
3aKpbiBatoLasn ckobka, MMHUA 6e3nencTens byaeT opaHKeBOW 40 caeayoLLen
OOMNYCTUMOWM CUHXPOHM3aLUMK. Bo Bpems A0oNyCTUMOM CUHXPOHM3aLMK 3aeck byaeT
OpaH:KeBas OTKPbIBAOLASACA CKOOKa.

NHTepnpeTauma aaHHbIX SENT anctuHra

Cton  SENT 1

Hroru

OaHHele CRC Oiwnbrn

Fz2:0.0

32:1.000

sz2:0.0

Kaxaooe coobuieHne bbICTPOro namn meaneHHoro KaHana npeacTasieHo B COOCTBEHHOWM
CTpoKe. Bpemsa 3anycka coobLieHMit MeaNeHHOro KaHana onpeaenseT ux Nopsaok
OTHOCUTENIbHO COObLWEHNI BbICTPOro KaHana. MoaTomy cooblieHMe meaneHHoro
KaHana oTobparkaeTca 40 6ONbLIMHCTBA COOOLIEHMI ObICTPbIX KAHAN0B, KOTOPbIE
ABAAIOTCA €10 OCHOBOM. ITO NPOMCXOAMT Ha OCHOBaHMM 3HaYeHMit cTonbua
"NnnTenbHOCTL", coaeprKallero 3Ha4eHna BpeMeHM 3amnycka nakeTa.
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Kpome cTtaHgapTHOro ctonbua "AnnTtenbHocTs", 41A NOAAEPHKKU OAHOBPEMEHHO
HbICTPOrO ¥ MeAIEHHOTO KaHaN0B UCMOMb3YIOTCA TaKKe cieaytome cTonbLbl, KoTopble
oTobpaxatoTca BO Bcex pexunmax "®opmat coobuieHna", Kpome bbicTpble nony6aiTbl
(Bce):

e COCTOAHME U CBA3b — TONbKO A/19 BbICTPbLIX KaHAN0B (4BOUYHBIN dopmaT).
e W - TonbKo AN MeANeHHbIX KaHanoB (LiecTHaALATePUUHbIA UK AECATUYHbIN
dopmar).
e [laHHble — (LecTHaauaTePUYHbIN UM AECATUYHbIK dopmaT):
BbiCcTpbIN KaHan:

<3HayeHme> (3HaYeHMne B LWEeCTHAAUATEPUYHOM UK AECATUYHOM dopmaTe)
(bopmaT gekoaMpoBaHNA HeObpPaboTaHHbIX AaHHbIX).

S1:<3HauyeHmne>;S2:<3HaveHmne> (3Ha4YeHns B WecTHaALATEPUYHOM UK
necaTMYHOM dopmate) (apyrve popmatbl).

MeaneHHbIn KaHan: 0T06pameHme OANHOYHOTO 3Ha4YeHMA B WeCTHaAUaTEPNUYHOM
N 0eCATU4HOM d)oplv\aTe.

e CRC—(3HayeHMe B WeCcTHaALUaTEPUYHOM UM AECATUYHOM dopmaTe).

e OTMeTKa naysbl (OTMETKM OTOOPaXKAtOTCA OPAHMKEBbLIM LIBETOM, €C/AM NOrPeLIHOCTb
n3mepeHua bonblue 25%).

e OWnbKM.

Ecnv ans dopmaTa coobleHns ycTaHOBAEHO 3HaYeHWe bbicTpble nony6aiTol (Bee),
oTobparkatoTca cneaytowme ctonbubl:

¢ LLKnpMHa CUHXPOMMMY/bCA.

¢ COCTOAHME U CBA3b — TO/IbKO A/15 HbICTPbIX KaHAN0B (ABOUYHbIN popmaT).

e [laHHble — (WeCcTHaAUaTEPUYHbIA UK AECATUYHBI dopmarT).

¢ CRC—(3HayeHue B WecTHaALaTePUYHOM UK AECATUYHOM dopmaTe).

e OWNBKM.

Koraa BbibpaHHbI dopmaT coobueHMsA CoOAepRMUT Kak coobLLEeHWs BbICTPOro, Tak U
Mea/IeHHOro kaHanos, none "CoctosaHue v casb" B Lister (3anonHeHHoe And HbICTPbIX

coobleHnit) meeT 3eneHbiit doH, none "M/" B Lister (3anonHeHHoOE AN MeANEHHbIX
COOBLLEHN) UMEET XKeNTblit GOH.

3HauyeHuna CRC MeIeHHOTO KaHana, NPaBuIbHOCTb KOTOPbIX HE/b3s MOATBEPAUTL M3-3a
TOro, YTO MCMO/Ib3yeMble B pacyeTax AaHHble HaXoAATCA Ha NpeAesamm 3KpaHa crnpasa,
ByayT oTobpakaTbCsa Ha opaHKeBom ¢oHe B Lister.
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566

[Mounck aaHHbIX SENT B INCTUHIE

Bo3MOKHOCTM NoucKa ocumanorpada no3BOAAIOT OTbICKMBATL (M OTMeYaTh) B Tabauue
Lister naHHble SENT onpegeneHHoro tvna. [na nepemelteHma no OTMEeYEHHbIM CTPOKam
MOHO MCMoab30BaTb KHOMKy [Navigate] HaBurauma v anemeHTbl ynpasaeHus.

1 Bbibpas SENT B KauecTBe pexunma nocsieqoBaTe/IbHOro AeKOAMPOBaHMA, HAXMUTE
KHonKy [Search] Mowuck.

2 HaxkmuTe nporpammHyto KHonky MouncK 8 meHto "Mounck", 3aTem NoBepHUTE PydKry
BBO/a, 4TObbI BbIOPaTL CnoT "Mocnen. 1" uam "Mocnea. 2", Ha KOTopom
BbINONHAETCA AeKOoANpPOBaHMe curHana SENT.

3 Haxkmute KHonKy HaidTu B meHto "Mounck" 1 BbibepuTe 0anH U3 cneayowmx
BapWaHTOB.

[aHHble 6bICTPOro KaHana — Nouck nosybanToB AaHHbIX ObICTPOro KaHana,
KOTOpble COOTBETCTBYIOT 3HAYEHMAM, BBEAEHHbIM C MOMOLLbIO AONONHUTENbHbIX
NMPOrPaMMHbIX KHOMOK.

UA coobeHnsa mepneHHoro KaHana — nouck M4 coobuieHna meaneHHoro
KaHana, KOTOPbIM COOTBETCTBYET 3HAYEH MO, BBEAEHHOMY C MOMOLLbIO
OOMNONHUTENbHbIX MPOrPaMMHbIX KHOMOK.

JaHHble u U, coobieHna megneHHOro KaHana — nouck M n aaHHbIX
Co0bLWEHNA MeANEHHOIO KaHana, KOTOpPble COOTBETCTBYIOT 3HAYEHMAM,
BBEAEHHbIM C MOMOLLbO AOMNO/NHUTENbHbBIX MPOrPAaMMHbIX KHOMOK.

Bce owmn6Kku CRC — nowmck Bcex onbok CRC, BbICTPbIX U MeaSIeHHBIX.

OwunbKa neprmoga MMNyAbca — MNOUCK CANLLKOM AUTENbHBIX UK CAULLKOM
KOPOTKMX NonybainTos (Hanpumep, NonybanT AaHHbIX MeHbLe
NPOAOC/IKUTENBHOCTM TakTa 12 (11,5) MAK MeHblle NPOAOAKUTENBHOCTM TakTa 27
(27,5)). NpoBepatoTcA AaHHbIE CUHXPOHM3ALLMM, COCTOAHME U CBA3b UM NEePUOAbI
MMMY/1bCOB KOHTPOABHOMN CYMMBbl.

JononHnTenbHble CBEAEHMA O MOUCKe AaHHbIX CM. B pa3aene "MoucKk gaHHbix Lister" Ha
CcTpaHuue 171.

[ononHutenbHble cBeaeHUA 06 Mcnob3oBaHMKM KHonkK [Navigate] HaBuraumsa v
3/1eMeHTax ynpaB/ieHus cm. B pa3aene "Hasuraums no BpemeHHoN passepTke" Ha
CcTpaHuLe 87.
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Ocumnnorpadsl Keysight InfiniiVision 3000T cepum X
PYyKOBOACTBO MO 3KCMyaTaLmm

33 3anyck no UART/RS232 u
nocsaenoBaTeibHOe
lekoaMpoBaHme

HacTpoiika curHanos UART/RS232 / 567
3anyck no UART/RS232 / 569
CepuiiHoe gekoanposaHue UART/RS232 / 571

[Ona 3anycka no UART/RS232 v nocneaosaTeNbHOTo AeKoaMpoBaHua TpebyeTcn
NNUEH3NA.

HacTtpolika curHanos UART/RS232

HacTtpolika ocumnnorpada ana nonydenusa curdanos UART/RS232

1
2

KEYSIGHT

TECHNOLOGIES

HaxkmuTe kKHonKy [Serial] MocnepgoBartennbH.

HaxmuTe nporpammHyto KHomnky MocnegoBaTenbH., C NOMOLLLIO PYYKM BBOAA

BblbepuTe HyXHbIit cnoT (MocnesosatesnbH. 1 uam MNocnegosaTenbH. 2), 3aTem CHOBa

HaXXMWUTe NPOTrPAMMHYIO KHOMKY, 4TOObI BKAOYUTb AEKOAMPOBaHME.
HaxmuTte nporpammHyto KHOMKy Pexkum 1 sbibepute Tun 3anycka UART/RS232.

HaxmuTe nporpamMmHyto KHomnky CUrHanbl, 4ToObl OTKPbITL MEHIO CUTHAN0B
UART/RS232.
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33 3anyck no UART/RS232 1 nocnenosaTenbHoe 4eKOAMPOBaHKe

5 Cneaylowpe 0eicTBMA BbINOAHMUTE ANA CUTHAN0B Rx 1 Tx.

a [MoaxntounTe KaHan ocumanorpada K UCTOYHUKY CUrHaa TECTUPYEMOTO
YCTPOWCTBA.

b HaxkmuTe nporpammHuyto KHonKy RX nam Tx 1 noBepHUTE pyyKy BBOAA, YTOObI
BbIGpaTh KaHan AnA curHana.

¢ Ha)KmuTe COOTBETCTBYIOLLYIO MPOTrPaMMHYLO KHOMKY MOpPOr 1 NoBepHUTE pPyYKy
BBOZAA, YTOObI BbIGPATb MOPOroBbIf YPOBEHL HAMPAKEHUA CUTHANA.

MopOoroBbIit YpoBEHb HANPAMXKEHUA NPUMEHAETCA NPU AEKOANPOBAHNM, U OH
MCNO/Ib3YETCA B KAYeCTBE YPOBHA 3amycka, Koraa Ana BbibpaHHOro c1oTa
nocnefoBaTeNbHOro AeKOAMPOBaHMA YCTaHOBAEH TUM 3aMnycKa.

[nA KaHa/I0B-UCTOYHWUKOB CUTHA/1Ia aBTOMATUYECKM YCTaHaB/IMBAOTCA MeTKM RX 1 TX.

6 HaskmMmaiTe KHOMKK «Hazaza/sBepx», 4TOObI BEPHYTHCA B MEHIO
nocaeaoBaTelbHOro AEKOAMPOBAHMS.

7 HaxmuTe NporpammHyto KHoMKy HacTpoiika WwuHbl, YTOObI OTKPbLITb MEHIO
HacTpoWKku wnHbl UART/RS232.

3apaiTe creayowme napameTpb.

a Yucno 6mT — 330aiTe Konmyectso 6BUT B cnosax UART/RS232, aHanormuHoe
KO/IMYECTBY Ha TECTMPYEMOM yCcTpoincTse (0T 5 40 9 6uT).

b YetHocTb — Bbl6epMTe He4YeTHOoe, YeTHOE NN Hy/1eBoe 3HavYeHMe B COOTBETCTBUN
C KOHTPO/1EM HETHOCTU Ha TECTUPYEMOM yCTpOl‘/’ICTBe.

¢ CKOpOCTb — NOC/IeLOBATE/IbLHO HaXKMUKTe NporpammHble KHOMKK CKop. nep.
BaHHbIX 1 CKOPOCTb, a 3aTEM BbibEPUTE CKOPOCTb Nepeaaym AaHHbIX,
aHaNIOrMYHY0 CKOPOCTM CUrHaNa TECTUPYEMOTO yCTpoKcTBa. CKOPOCTb Nepeaayn
OAHHbIX MOXKET MPUHUMATb 3HaYeHus oT 1,2 KbuT/c no 12 Méut/c.
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Ecnn Tpebyemasn CKOpOCTb Nepeayn AaHHbIX He 0TODpaXKaeTca B CnucKe,
BbibepuTe 3a4aHO NONb30BaTEIEM Ha NPOrpamMHON KHomKe « CKopoCTbY, a
3aTeM BbI6EpUTE HYKHYHO CKOPOCTb Nepeaadn AaHHbIX C MOMOLLLbIO MPOrPaMMHO
KHOMKM MoNb30B. CKOPOCTb. 3aZ@aHHAA NOAb30BaTe/IEM CKOPOCTb Nepenayn
AaHHbIX UART MOKeT NpuHMmaTh 3HadeHuns ot 100 6uT/c go 8,0000 MéuTt/c.

d MonapHocTb — BbIOepKTe HM3KOE 3HaYeHWe Npu Be3nencTBUM AN BbICOKOE
3HayeHWe Npu 6e3nencTBUM B COOTBETCTBMU C COCTOAHNEM TECTUPYEMOTO
ycTporicTBa npu besgenctenn. ns RS232 Bbibepute HU3KOE 3HAYEHME MPU
besnencTenu.

e Mopapok 6uToB — pelinTe, Kakoi buT (cTapwmin (MSB) v mnaawmnii (LSB))
OO/KEH CNefoBaTh 3@ HavaibHbIM BUTOM CMIHaNa OT TECTUPYEMOTO YCTPOICTBA.
Ons RS232 BbibepuTe 3HauYeHne LSB.

Ha aKkpaHe gekoanposaHUA NPOTOKONA CTapLLll/Iﬁ éur Bcerga 0To6pa)+<aeTc;| cnesa
HEe3aBNCUMO OT 3a4aHHOTIo NopAaKa 6uToB.

3anyck no UART/RS232

CBefeHunA 0 HacTpolKe ocumaiorpada ans noaydeHus curHanos UART/RS-232 cm. B
pasgene "Hactpoiika curHanos UART/RS232" Ha cTpaHuue 567.

3anyck no curHany UART (Universal Asynchronous Receiver/Transmitter), nogknodeHue
ocumnnorpada Kk ctpokam Rx u Tx, a TakKe HaCTpoMKa ycnoBuiA 3anycka. Og4HUM U3
npumepos npotokona UART asnsetca RS232 (Recommended Standard 232).

1 HaxkmuTe KHonky [Trigger] Tpurrep.

2 HakmuTe NporpammHyto KHOMKy TpUrrep B MEHLO 3anycKa, 3aTem NOBEPHUTE PYUKY
BBO/a, YTOObI BbIOpaATh NOCAeA0BaTENbHbIN cNOT (1 Man 2), Ha KoTopom byaeTt
BbINOMHATLCA AeKoanpoBaHue curHanos UART/RS232.

3 HakmuTe NporpammHyto KHOMKy HacTpoiKa 3anycKa, 4To6bl OTKPbITb MEH!O
HacTpoWku 3anycka UART/RS232.
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AL

4 C nomolbto NporpaMmHOit KHonkn OcHoBaHMe BbibepuTe "LLlecTHaaLaTEPUYHBbIIA
nnn "ASCII" B KauecTBe 6a30BOro 3Ha4eHus, oTobparkaemMoro Ha NPOrpammHoM
KHOMKe "[laHHble" B MeH0 HacTpoMKu 3anycka UART/RS232.

Ob6paTtnte BHMMaHUE, YTO HACTPOWKA 3TOM NPOTPaMMHOM KHOMKMW HE BAMSET Ha
BbIOPaHHOE OCHOBaHMWe AMCNAes AeKOAMPOBaHMS.

5 HaxmwuTe nporpammHyto KHomKy Tpurrep v 3agaliTe HeobxoaMMble YCAOBMA 3aMycKa.

HauanbHbIit 6UT RXx — ocumanorpad 3anyckaetca npy 06HapyXeHUn Ha4yaibHoro
6uTa B curHane Rx.

CronoBbiit 6UT RXx — ocuuanorpad 3anyckaetcs Nnpu 0bHapyeHUU CTONOBOrO
6uTa B curHane Rx. 3anyck byaeT BbINOJHEH Ha MEPBOM CTOMNOBOM bMTe. ITO
NPOMNCXOAMT aBTOMATUYECKM, EC/IM TECTUPYEMOE YCTPOMCTBO Mcnonb3yeT 1, 1,5
MM 2 CTONOBbIX BKUTA. YNCAO CTOMOBbIX OUTOB, UCMONb3YEMbIX TECTUPYEMbIM
YCTPOMCTBOM, YKa3blBaTb He TpebyeTcs.

DaHHble Rx — ocumnnorpad 3anyckaeTcs Ha yKazaHHOM 6aiTe AaHHbIX.
Mcnonb3yeTcs, Koraa AnHa C0B AaHHbIX TECTMPYEMOTO YCTPOICTBa COCTaBAAET
o1 5 n0 8 6buToB (6e3 9-ro buTa (NpeaynpexaeHue)).

Rx 1:AaHHble — MCMO/b3yeTCA, KOraa A/IMHa CNOB AaHHbIX TECTUPYEMOTO
YCTPOWCTBa cocTaBaneT 9 bMTOB, BKAOYaa OUT npeaynpexaeHus (9-n 6uT). 3anyck
OCYLLECTBAAETCA, TONbKO ecn 9-i 6UT (NpeaynpeskaeHne) —"1". YkasaHHbI 6anT
OAHHBIX MPUMEHSETCA K 8 cambiM MAaWLNM BuTam (3a UcKatoYeHnem 9-ro buta
(npeaynpesxkaeHue)).

Rx 0:AaHHble — MCMNO/b3YyeTCA, KOr4a AMHA CNOB AaHHbIX TECTUPYEMOTO
YCTPOWCTBa cocTaBaseT 9 BMTOB, BKAtOYaA OUT npeaynpexaeHus (9-n 6uT). 3anyck
OCYLLECTBAAETCA, TONbKO ecn 9-i 6uT (NpeaynpexkaeHune) —"0". YkasaHHbIM baniT
OAHHBIX MPUMEHAETCA K 8 cambiM MAaAWLNM BuTam (3a ncKAtoYeHnem 9-ro buta
(npeaynpesxkaeHune)).

Rx X:gaHHble — WCMONb3yeTca, KOrAa A/MHA CNOB AaHHbIX TECTUPYEMOTO
YCTPOWCTBa CcOCTaBAseT 9 6UTOB, BKAtOYan BUT npeaynpexaeHms (9-n our).
BbINONHAETCA 3aNycK Ha YKa3aHHOM 6aiiTe AaHHbIX HE3aBUCMMO OT 3Ha4YeHUs 9-ro
6uTa (NnpeaynpexaeHue). YkaszaHHbIM 6alT AaHHbBIX NPUMEHAETCA K 8 CambiM
Maaawnm 6utam (3a uckatodeHmem 9-ro 6uTa (NpeaynpexaeHune)).

AHaNOrMYHble BapMaHTbl AOCTYMNHbI 414 TX.

OwwnbKa yeTHOCTU RX Mam Tx — ocumnnorpad 3anyckaetca Npu obHapyKeHum
OWMBOK YETHOCTU Ha OCHOBE HAaCTPOMKM B MEHIO HAaCTPOMKM LLIMHbI.
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6 Ecnu BbibpaHO yci0BMeE 3amnycka co c/loBoM "[aHHble" B onuncaHnmn (Hanpumep,
[aHHble RX), HaXXmMu1Te NPOrpaMmmHyto KHOMKy [laHHble - 1 BbibepuTe Knaccndunkatop
paBeHcTBa. MOMKHO YCTaHOBUTL 3aMyCK, KOraa 3HaueHue AaHHbIX PaBHO, He PaBHo,
MeHbLLEe 1AM 6oNblie 3a[aHHOr0 3HaYeHWs.

7 C nomoLLblo MPOrpammHoi KHOMKK LaHHble BbibepuTe 3HaueHne daHHbIX Aas
CpaBHeHMA. ITa KHOMKKM MCMOAb3YETCA BMECTE C KHOMKOM J.aHHble -.

8 [ononHutenbHo. C NOMOLLbIO MPOrPaMMHON KHOMKM Cepua MOMXKHO BbIMONHUTL
3anyck N-Horo naketa (1-4096) nocne BbibpaHHOro BpemeHu besaencrtens. Ans
BbIMNO/IHEHMA 3aMyCKa A0/IKHbl ObITb BbINO/NHEHbI BCE YC/IOBMA 3aMycKa.

9 Mpwu Bbibope napameTpa Cepua MOXKHO yKa3aTb Bpema besaeictemns (0T 1 MKC 40
10 c), 4yTobbl ocumnnorpad BbINOAHAN MOMCK YCNOBMA 3aMyCKa TObKO MO UCTEYEHWUM
BpemeHKn besaenctemna. Haxxmute nporpaMmHyto KHonky besaeiicTBue 1 nosepHuTe
pYyYKy BBOAA, YTOObI 334aTb Bpemsa besaenctamns.

Ecnu HacTpoiKa He obecneymBaeT yCTOMYMBOIO 3anycKa, TO, BOSMOXHO, CUTHabl
UART/RS232 HacTo/NbKO MeA/ieHHbl, YTO NPOUCXOANT aBTO3anyck ocuuanorpada.
Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaskmmTe NPorpammHyto
KHOMKY PeXXum, 4tobbl USMEHUTb PeXUM 3anycKa ¢ ABTO Ha HopmasnbHbIiA.

CseneHuA o aekoauposaHum npotokona UART/RS232 cm. B pasgene "CepuitHoe
nexkoamposaHue UART/RS232" Ha cTpaHumue 571.

CepuiHoe gekoamposaHune UART/RS232

YT06bI HACTPOUTL Ocumanorpad Ana nonydeHma curdanos UART/RS232, cm. pasgen
"HacTpoiika curHanos UART/RS232" Ha cTpaHuue 567.

[nsa HacTpoitkm 3anycka no UART/RS232 cm. pasaen "3anyck no UART/RS232" Ha

CTpaHuue 569.

HacTpolika nocneaosaTeNbHOro gekoamposanuna UART/RS232

1 HaxmuTe KHOMKy [Serial] MocnepoBaTenbH., 4TOObI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.
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572

TX FRLMES

THANEI a HacTpodkm JMeTHHR

- - -

2 HaxkmuTe KHoMKy HacTpoiKku.

3 B meHto «Hactpolikn UART/RS232» HaxmmTe NPOrpammHyto KHOMKy OCHOBaHwMe,

yTObbI BbIOPATL OCHOBaHME (WecTHaguaTepuyHoe, ABonyHoe unmn ASCII) ans
oTobparkeHnA AeKOANMPOBAHHbIX C/10B.

Mpw oTobparkeHnn cnos ¢ ocHoBaHuem ASCIl ncnonbsyetcs 7-6UTHbIN dopmaT
ASCII. Jonyctumble cumonbl ASCIl Haxopatca B npegenax ot 0x00 go Ox7F. na
oTOBparKeHMA AaHHbIX ¢ ocHoBaHMeM ASCIl B meHto «HacTpolika WwuHbl» cneayet
BbIO6paTh He meHee 7 6UT. Ecnm BbibpaH dopmat ASCII m gaHHble npesbiwatoT OX7F,
TO OHW 0TODParXKAKOTCA B LeCTHagLaTepuyHoM opmaTe.

Korpa B meHio «HacTpoika wiuHbl UART/RS232» ans napameTtpa Homepa 6utos
3a/aHo 3HadyeHure 9, 9-i buT (NpeaynpexaeHne) oTobpaxaeTcs ciesa oT
3Ha4eHma ASCII (koTopoe nonyyeHo 13 8 maaawmnx bmuTos).

LononHutensHo. HaxkmmTe NporpammHyto KHoMKy CUHXPOHU3aumaA 1 Bbibepute

3HayeHwue. BbibpaHHOe 3HaYeHne oTobpasnTcs Ha Aucniee AeKOAMPOBAHUA
rony6sim Lsetom. OfHAKO B CyYae OWMOKM KOHTPOAA YETHOCTM AaHHble
0TObPA3ATCA KPACHbIM.

Ecnu cTpoKka AeKkoaMpoBaHua He oTobparkaeTca Ha AUcnaee, A1 ee BKAYeHNUA
HaxXmuTe KHomMKy [Serial] MocnepoBaTenbH.

Ecan ocumnnorpad octaHos/eH, And cbopa U AeKOAMPOBAHNA AaHHbLIX HAKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnu HacTpolika He obecneymBaeT yCTOMYMBOTO 3aMycKa, TO, BO3MOXKHO, CUTHa/bl
UART/RS232 HacToNbKO Mef/IeHHble, YTO MPOMCXOAMUT aBTOMaTUYECKUIA 3amnycK
ocumnnorpada. Haxkmute kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaxxkmuTe
NPOrpaMMHY0 KHOMKY PeXum, utTobbl USMEHUTb PeXKMM 3anycKka c ABTO Ha O6bIuH.

,ﬂ,l’lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn AaHHbIMKU MOXHO
MCNoNb30BaTb OKHO MacwTab rno FTOPN30OHTaNN.
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Cm. Takke ¢ "MHTepnpeTtaumsa aaHHbIX AekoanposaHus UART/RS232" Ha cTpaHuue 573
¢ "Cymmupytouiee yctpoincteo UART/RS232" Ha cTpaHuue 574
o "WHtepnpetauma gaHHbix UART/RS232 B iuctuHre" Ha ctpaHuue 575

¢ "Mouck gaHHbix UART/RS232 B TabuLe NMCTMHIA" Ha cTpaHuue 575

NHTepnpeTaumus AaHHbIX Aekoamposanuna UART/RS232

Hroru

CTH
EEIEEE IS

G G W R I EEE IS eee—  §0 8 8 B 88 EE

TMeTHRR

-

* VYr/0Bble CUrHa/bl OTODPaXKaOT aKTUBHYIO WKHY (BHYTPK NakeTa/Kaapa).
e CUHME IMHUM NO cepeanHe 0TOBPAXKaOT HEAKTUBHYIO LNHY.

e [IpK ncnonb3oBaHWM 5-8-6UTHbIX GOPMATOB AEKOAMPOBAHHbIE AaHHblE
oTobparkatoTca benbim (B A4BOMYHOM, WecTHaauaTepuyHom smae nnm ASCII).

e [IpK ncnonb3osaHum 9-6UTHOrO GopmaTa BCe C10Ba AAHHbIX, BKAOYas 9-11 61T,
oTobparatoTca 3eneHbIM. 9-11 6UT oTobpaskaeTca ciesa.

¢ BblbpaHHOe 3HaYeHue C0Ba AaHHbIX ANA CUHXPOHM3ALMKN OTOOparKaeTcs
ceTno-ronybbim. Mpu ncnonb3osaHum 9-6UTHoOro dopmata 4N CNOB AaHHbIX 9-11 BUT
TaKKe byaeT oTobparkaTbCa CBETNO-ToNybbIM.

e EC/NM mecTa BHYTPY rpaHuL, NakeTa HeJoCTaTOYHO, TO AEKOAMPOBAHHbBINA TEKCT B €70
KOHLe ByaeT CoKpalleH.
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574

e Hanuume po3oBbIX BEPTMKA/bHBIX LUTPUXOB 03HAYAET, YTO A/1A NPOCMOTPa
[OEKOAMPOBAHHbIX AaHHbIX CedyeT yBeAnYnTb macliTab pasBepTky (M 3anycTuTb
npoLecc cHoBa).

e Ecnu HacTpolika MaclTabupoBaHMa No BEPTUKAAW He JoMNyCKaeT oTobpaxKeHns Bcex
[OOCTYMHbIX AEKOAMPOBAHHbBIX A@HHbIX, TO B €KOAMPOBAHHONM WMHE BMECTO CKPbITbIX
OaHHbIX ByayT 0TOHPaKaTbCA KpacHble TOUKK. 15 NPOCMOTPa CKPbITbIX AaHHbIX
cnefyeT yBeAMUnTb KOadOULMEHT Pa3BePTKM.

e HewusBecTHble (HeonpeaeneHHble) WWHbI BblAENSIOTCA KPaCHbIM.

e B c/ydae owmbKM YETHOCTM CBA3AHHOE C/I0BO AaHHbIX (BK/AtoYatollee 5-8 6UTOB M
OOMNONHUTENbHbIN 9-i1 BUT) oToBparkaeTca KpacHbIM.

Cymmumpytoulee ycTponctso UART/RS232

Cymmupytouee yetpoinctso UART/RS232 COCTOUT U3 CHETYMKOB, KOTOPbIE MO3BONAOT
HaNPAMYO U3MEPATb Ka4ecTBO U 3PPEKTUBHOCTb PaboTbl WNHLI. Cymmupytollee
YCTPOMCTBO OTOOpArKaeTcs Ha aKpaHe, ecan Ans napameTpa "JekoanposaHue
UART/RS232" ycTaHOB/NIEHO 3HAYEHNE BKIOYEHNA B MEHIO NMOC/1e40BaTe/IbHOTO
OEKOAMPOBaHMA.

TMeTHRR

ot

Cymmupytolee yCTPOMCTBO paboTaeT (cunTaeT NakeTbl U BbIYMUCAAET NPOLEHT NaKeToB C
olWKMbKamm), aaxe ecnum ocumanorpad ocTaHoBAeH (COOP AaHHbIX He BeAeTcA).

CyeTumk ERR nokasbiBaeT KOAMYECTBO NakeTos RX M Tx C OWMOKamMM YETHOCTU.
Mokasatenn TX FRAMES n RX FRAMES BK/OYatOT Kak HOPMa/ibHble NaKeTbl, TaK 1
NaKeTbl C OLWMOKammM YeTHOCTU. [pU BO3HUKHOBEHWUN NEeperpyskmn c4eTynk otobparkaeTt
coobuieHne MNeperpysKa.

Y7066l OOHYNUTb 3HAYEHWA CYETUMKOB, LOCTATOYHO HaXKaTb MPOrPAMMHYIO KHOMKY
C6poc cuetunkos UART B meHt0 HacTpoikmn UART/RS232.
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NuTepnpeTauma gaHHbix UART/RS232 B ANCTUHTE

1.000ms! Cron  URT 1

Kromm

Owmbiu &

10.0:1
10.0:1

Kpome ctaHaapTHoro ctonbua "Bpema", meHto UART/RS232 JINCTUHIA TaKsKe COOEPIKUT
cneayoume ctonbubl.

e RX — gaHHble npuema.
e TX — JaHHble nepenayu.
e OWKnbKM — owmnbKa YETHOCTN UM HEM3BECTHAA OWMOKa (BblAGNAIOTCA KPACHbIM).

VIcKaXkeHHble JaHHble BblAeNATCA po30BbiM. KOra 3To MPOUCXOAMT, CaeayeT 3a4aThb
[0/ BpEMEHW/IeNEeHNA PAa3BEPTKN MEHbLLEE 3HaYEHMNE M CHOBa 3aMyCTUTL NPOLecC.

Mounck aaHHbiXx UART/RS232 B Tabanue NUCTUHTA

®yHKLMM NOUCKa ocumnnorpada No3BONAOT MCKaTb (M OTMEeYaTb) onpeaeneHHble TUMbI
AaHHbIX UART/RS232 B Tabnuue Lister. [lns nepemelleHns No OTMeYeHHbIM CTPOKam
TabAnubl MOXHO MCNob30BaTh KHOMKY [Navigate] HaBurauma v cpeactsa ynpasieHus.

1 Bbibpas UART/RS232 B KauecTBe peskrMma nocnenoB8ateslbHoro AeKoampoBaHms,
HaXXmuTe KHomKy [Search] Mowuck.

2 B MEHI0 NouCKa HaXXMMTe NporpammHyto KHOMKy MOMUCK, 3aTeM C MOMOLLbIO PYYKM
BBO/a BblibepuTe nocienoBatesibHbIl cioT (1 uam 2), Ha KoTopom byaeT
BbINOMHATLCA AeKoAMpOBaHue curHanos UART/RS232.
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576

3 HaxmuTe KHoMKy MOKUCK B MEHIO NOMCKa M BbibepuTe 0AMH U3 CefytoLwmX
napameTpos.

DaHHble Rx — ocyllecTBAAeTCA NOMCK YKazaHHOro H6aiTa AaHHbIX. McnonbayeTca,
Korga AnvHa cnos gaHHbix DUT cocTtasnsaeT oT 5 go 8 6utos (6e3 9-ro buTa
(npeaynpexkaeHune)).

Rx 1:paHHble — 1CNO/Ib3yeTCA, Koraa AMHa C1oB AaHHbix DUT coctaenaseT 9
6u1TOB, BKOYan 6UT NpeaynpexaeHmsa (9-1 6ut). NMomnck ocyLecTBAAETCA, TONbKO
ecnu 9-1 6ut (npeaynpexkaeHune) — "1". YkazaHHbI 6alT AaHHbIX TPUMEHAETCA K
8 cambiM MAagwnm buTam (3a UckaoYeHnem 9-ro buta (npeaynpeskaeHue)).

Rx 0:AaHHbIEe — MCNOAb3yeTCA, Koraa A4NvHa cnoB aaHHbix DUT cocTtasnaet 9
6u1TOB, BK/tOYan 6UT npeaynpexaeHmsa (9-1 6ut). Momnck ocyulecTBAAETCA, TONbKO
ecnu 9-1 6ut (npeaynpexaeHune) — "0". YkazaHHbI 6alT AaHHbIX TPUMEHAETCA K
8 cambiM MAaWnm buTam (3a UcKkatodeHnem 9-ro buta (NpeaynpexkaeHue)).

Rx X:paHHble — MCMNO/b3yeTCA, Koraa AMHA CNoB AaHHbix DUT coctasnaeT 9
OuMTOB, BK/OYan 6UT npeaynpexaeHms (9-1 6ut). OcylLecTBASETCS NOUCK
yKasaHHoro banTta AaHHbIX HE3aBMCMMO OT 3Ha4eHus 9-ro 6uTa
(npeaynpeskaeHune). YKasaHHbIM 6alT AaHHbIX TPUMEHAETCA K 8 CambiM MAAALLINMM
buTam (3a UckatoYeHnem 9-ro buTa (NpeaynpexkaeHune)).

AHaNorMyHble BapuaHTbl 4OCTYMHbI ANA TX.

OwwnbKa yeTHoCcTM RX mam Tx — OCyLllecTBaAeTCA NOUNCK OLWMBOK YETHOCTM Ha
OoCcHOBE HaCTpomKM B MeHIo HaCTpomKM WNHbI.

Jio6ana owmnbKa Rx nam Tx — oCyLLEeCTBASETCS NOUCK NtoHbIX OLMBOK.

JononHuTenbHble cBeAeHNA 0 NOUCKE AaHHbIX CM. B pasaene "lMouck gaHHbIx Lister" Ha

CTpaHuue 171.

JononHutensHble cBeaeHna 06 ncnonb3oBaHmm KHonku [Navigate] Hasurauyms v
CpeacTB ynpaBneHma cm. B pasaene "Hasurauma no BpemeHHoN pa3sepTke" Ha
CTpaHuue 87.
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PYyKOBOACTBO MO 3KCMyaTaLmm

34 3anyck no USB 2.0 n
nocnenoBaTesibHOe
neKkoampoBaHue

HacTpoiika curHanos USB 2.0 / 577
3anyck no USB 2.0 / 579
CepuitHoe pekoguposaHue USB 2.0 / 581

Ona 3anycka no USB 2.0 n nocnefoBaTeNbHOro AeKOAMPOBaHNA TpebyeTca ANUEH3MS.

HacTtpownka curHanos USB 2.0

YT106bI HacTPOUTL Ocumanorpad ana noaydeHuns curdanos USB 2.0, BbinoaHUTe
cnenytouime AencTemA.

1 HaxmuTe KHOMKyY [Serial] MocnegoBaTenbH.

2 HaxkmuTe nporpammHyto kHonky MocneaoBaTenbH., C MOMOLLLIO PYYKM BBOAA
BbIOEpPUTE HYKHBIW NOCNef0BaTeNbHbBIN CNOT (1 nan 2), 3aTeM CHOBA HAaXMUTE
NPOrPaMMHYHO KHOTMKY, 4TOBbI BKAOYUTL AeKOAMPOBaHMeE.

HaskmuTe nporpaMmHyIo KHOMKY Pexum 1 Bbibepute Tmn 3anycka USB.

4 HaxKmuTe NporpammHyto KHomMKy CKOPOCTb U YKaXKMTe CKOPOCTb Nepeaayn curHana
USB.

Huskas (1,5 M6ut/c) — HeobxoanMMbI 1Ba OAHOCTOPOHHUX MPOBHMKA.
MNonHas (12 M6uTt/c) — HeobxoAMMbI ABa OAHOCTOPOHHUX NPOBHUKA.

Bbicokas (480 M6uTt/c) — Heobxoamm anddepeHLManbHbIi MPOBHMK.

KEYSIGHT

TECHNOLOGIES
577
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578

Ons NtobbiX PEKMMOB CKOPOCTEN MOMKHO MCMO/b30BATb aHANOrOBbIe KaHaslbl.
LindpoBsbie KaHaNbl MOryT MCMO/b30BaTLCA TObKO /18 PEXMMOB HU3KOM M NOMHON
CKOPOCTH.

HaxmuTe nporpaMmHyto KHOMKY CUrHabl, YTOObI OTKPbITb MEHIO cUrHanos USB.

MeHK cHn B
D+ HeToyHuk
1

+

[Ons curHanos D+ v D- (Npy MCNOMb30BaHWM HU3KOM M MOMHOM CKOPOCTH,
aHaN0rMYHble Waru BbINOAHAIOTCA NPW UCNONb30BaHMM OLHOTO UCTOYHMKA C BbICOKOW
CKOPOCTbIO) BBINONHUTE Caeaytolme AencTBunS.

a [loakntounte KaHan ocumnnorpada K UCTOYHUKY CUrHaNa TECTUPYEMOTO
YCTPOMCTBA.

b Haxmute nporpammuyto KHonky McTouHUK D+ 1an UcTouHUK D- 1 nosepHuTe
pYYKy BBOAA, YTOObI BbIOPATh KaHan 418 cUrHana.

¢ Ha)KmuTe COOTBETCTBYIOLLYIO MPOTrPaMMHYLO KHOMKY MOPOr 1 NoBepHUTE pPyYKy
BBOAA, YTOObI BbIGPATL YPOBEHL MOPOrOBOrO HAMPAKEHMA CUTHaNa.

YpoBeHb NOPOroBOro HanpAXeHMA MCNOAb3YEeTCA NPU AEKOAMPOBAHNM, U, KOTAa
ana BbI6paHHOI'O CNoTa NocnenoBaTeIbHOro AekoanMpoBaHMA 6y,u,eT HaCTPOEH TN
3anyCKa, OH CTaHEeT ypOBHEM 3afycCKa.

Ha)KMuTe nporpammHyto KHOMKY ABTOHACTPOIKA, HTOObI aBTOMaTUYECKM 3a4aTb 3TU
napameTpbl 414 AEKOAMPOBAHMA 1 3amycKa no curHany USB.

Hu3Kasa CKopoCTb.
McxoaHble noporosble 3HadeHmsa D+/-: 1.4 B
McxoaHan BepTUKaabHan Wwkana D+/-: 1.0 B/nen
McxopHoe BepTukanbHoe cmelleHmne D+/-: 0.0 B
MaclutabupoBaHue No ropusoHTanu: 5 mkc/aen
BbicOKan ckopoCTb.
McxooHble noporosble 3HaveHmsa D+/-: 1.4 B
McxoaHaa BepTuKanbHan wkana D+/-: 1.0 B/nen
McxoaHoe BepTuKanbHoe cmelleHne D+/-: 0.0 B
MacLtabuposaHme no ropmsorTtanu: 500 Hc/aen
BblcoKkaa ckopoCTb.

McxoaHble noporosble 3HaveHms D+/-: 0.0 B
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McxoaHaa BepTuKanbHas wkana D+/-: 200 mB/aen
McxoaHoe BepTuKanbHoe cmelleHne D+/-: 0.0 B
MacutabuposaHue no ropusoHTanu: 20 Hc/aen
MNocnenosatenbHoe gekogmpoBaHue: Bk,
PenMm 3anycKa: TeKyLLas akTMBHaA NocAeaoBaTebHaA WWHA

Pexxmm 3anycka USB: Hayano nakeTa

3anyck no USB 2.0

YT106bI HacTpPOUTL ocumanorpad ana noaydyeHuns curHanos USB 2.0, cm. pasgen
"HacTtpolika curHanos USB 2.0" Ha cTpaHuue 577.

[na BbINONHEHMA 3anycKa no curHany USB 2.0 noakntounte ocumnnorpad K AMHuam D+
n D- 1 3afanTe ycnosue 3anycka.

1 HaxmuTe KHOMKy [Trigger] Tpurrep.

2 HaxXmuTe nporpaMmHyto KHoMKy TpUrrep B MeHI0 3anycKa, 3aTem NOBEPHUTE PYyYKy
BBOZA, YTOObI BbIOPaTh NOCNEA0BaTENbHbIN 0T (1 1AM 2), Ha KOTOPOM BbIMOHAETCS
AekoampoBaHue curHanos USB 2.0.

3 HaxXmuTe NporpammHyto KHomnky TpUrrep 1 ¢ NOMOLLbIO PYYKM BBOAA O BblbepuTe
nakeT USB, owmMbKy namn cobbiTve B KaYecTBe MCTOYHMKA 3amnycKa.

SOP — Hayano nakeTa — 3anyck no 6UTy CMHXPOHU3aLMM B HaYyane NnakeTa (TONbKO
O1A HA3KOM 1 MONHOW CKOPOCTH).

EOP — KoHeL, NaKeTa — 3anycK B KOoHLe y4acTka SEQ B EOP (TONbKO A/18 HU3KOW U
NMOJIHOM CKOPOCTH).

O}KunpgaHue — 3anycK, eciu WuHa He ucnonbdyetca bonee 3 mc (ToNbKO A
HW3KOW M NMOJIHON CKOPOCTK).

B0306HOBUTb — 3arMyCK NPM BbIXOAE U3 COCTOAHUA Be3aencTens
NPOAOCIKUTENBHOCTLIO 6o1ee 10 MC (TONbKO A8 HU3KOM M MONHOW CKOPOCTK).

C6poc — 3anyck, ecan anmtensHocTb SEQ npesbiwaeT 10 mc (TONbKO 415 HU3KOWM U
MOMHOM CKOPOCTH).
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MapKepHbIit NaKeT — 3aMnyck Npu 0BHapYyXeHNM MapKepPHOro nakeTa,
COAEPHKALLErO YKas3aHHble AaHHbIE.

MakeTt AQHHbIX — 3aMNyCK Npu 06Hapy>+<eva1 NakeTa daHHbIX, coaepKallero
YKa3aHHble AaHHble.

MaKeT KBUTUPOBAHMA YCTAHOBAEHMUA CBA3M — 3aMYCK NPY 0OHaPYXeHWUM NakeTa
KBUTMPOBAHMA YCTAHOBIEHNA CBA3M, COAEPHKALLETO yKa3aHHble AaHHbIE.

CI'IELI,MaanbIﬁ nakKeT — 3anycK npu O6Hapy)KeHMM cneunasbHOro NakeTa,
cogepXallero ykasaHHble AaHHble.

Bce oWwmMBKM — 3anycK Npu 0bHaPYKEHMUU N10OOM U3 NEPEUNCIEHHbIX HUKE
ownbOoK.

Owunbka UM, nakeTa — 3anycK, eC/iM 3Ha4eHKe B MNoJjie TUMNa nakeTa He
COOTBETCTBYET 3HaYEHMIO B MOJE AaHHbIX KOHTPOA.

OwmnbKa CRC5 — 3anyck npu obHapyKReHmm ownbkmu 5-6mutHoro CRC.
OwwnbKa CRC16 — 3anyck npu obHapyKeHn ownbrmn 16-6utHoro CRC.

OwmnbKa MMNYNIbCHOW NOMEXM — 3aMyCK NMpPW BO3HUKHOBEHWM Nepexoaos B
cepeamHe nepuoaa buTa.

OwmnbKa BCcTaBKM 6UTOB — 3anyck Npu obHapyxeHun bonee 6 6UTOB,
PacnoOXKeHHbIX PAAOM (TONBKO A8 HU3KOW 1 NMOSHOM CKOPOCTK).

OwmbKa SE1 — 3anyck, ecnm SE1 6onblie BpemeHn 1 6UTa (TONbKO A8 HU3KOW U
MOMHOW CKOPOCTK).

4 T[lpw BbIBbOpe ycnosuii 3anycka MapKepHblii nakert, MakeT aaHHbIX, MakeT
KBUTUPOBAHUA YCTAaHOBNEHUA CBA3M 1M CneuuanbHblA NaKeT BbINONHUTE
cnepytollee.

a HaxkmuTe nporpammHyto KHonky U, nakeTa YTo6bl BbIOPaTh HYKHbIN
noeHTMdUKaTop nakeTa 414 BbIBPAHHOro TMNa NakeTa.

b HaxmuTe nporpammHyto KHONKy OCHOBaHMUe, YTOObI BbIOPaTb B Ka4ecTse
OCHOBaHWA AnA BbluncneHua LLlecTHagUuaTepuuHbIi UV [BOMYHBINA dopmar,
Koraa oTobpaskatoTca UM BBOAATCA 3HAYEHMA A5 3anycKa naketa USB.

Ob6paTtnte BHMUMaHUE, YTO HACTPOIKA 3TOM NPOTPAMMHOM KHOMKMK HE BAMSET Ha
BbIOPaHHOE OCHOBaHMWe AnCnaes 4eKoAMPOBaHMS.
HaXmMuTe NporpaMmmHyto KHoMky Butbl.

d B meHto 6uToB USB HaxkmuTe NporpammHyto KHornky Onpeaenutb, 4Tobbl BbibpaTh
3HayeHMe 3anyckKa.
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e l/lcnonbayme OCTa/ibHble MPOrpamMmMHble KHOMKWN, YyTObHBI 3a4aTb 3Ha4YeHNe.

[na nonyyeHns NnoapobHbIX cBeAeHMin 06 MCNOIb30BaHMM MPOrPaMMHbIX KHOMOK
MeHIo 61ToB USB HaXXmuTe 1 yaep:KMBaMTE MCKOMYIO KHOMKY, 4TOBbI BbIBECTM Ha
9KpaH GparmeHT BCTPOEHHOM CNpasKku.

Ecnu HacTpoiiKka He obecneymBaeT yCTOMYMBOrO 3anycKa, To, BO3MOXKHO, curHanbl USB
2.0 HaCTONbKO Mea/IeHHbI, YTO NPOUCXOAMT aBTO3anyck ocumanorpada. Haxkmure
kHonky [Mode/Coupling] Pexxum/cBasb, 3aTem HaxkmuTe NPOrPaMMHYH KHOMKY
PeXXum, 4Tobbl U3MEHUTb PEXKMM 3anycKka ¢ ABTO Ha HOpManbHbIiA.

CeegeHuA o gekoanposaHuu npoTtokona USB 2.0 cm. B pasaene "CepuiiHoe
nexkoguposaHue USB 2.0" Ha cTpaHuue 581.
CepuinHoe aekoamposaHme USB 2.0

YT106bI HaCcTPOUTL Ocumanorpad ana noaydyeHuns curHanos USB 2.0, cm. pasgen
"HacTtpoliika curHanos USB 2.0" Ha cTpaHuue 577.

[na HacTpoliku 3anycka USB 2.0 cm. pasgen "3anyck no USB 2.0" Ha cTpaHumue 579.

HacTpoika nocnenosatenbHoro aekogmposaHma USB 2.0

1 HaxmuTe KHOMKy [Serial] MocnepgoBaTenbH., 4TOObLI BOWTU B MEHIO
nocaeaoBaTelbHOro AEKOANPOBAHMS.
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2 HaxmuTe nporpammHyto KHonky OcHoBaHUe AaHHbIX, YTOObI BbI6paTh OCHOBaHME
(wectHaguaTepuuHoe, AsonyHoe, ASCll naun gecsatTnyHoe) ana oTobparkeHun
0EeKOAMPOBAHHbIX AAHHbIX.

3 Ec/nuM cTpoKa AeKoAMPOBaHMA He oToBparkaeTca Ha AUcnaee, 414 ee BKAYeHNUA
HaxXmuTe KHonky [Serial] MocnepoBaTenbH.

4 Ecav ocumniorpad ocTaHoB/EH, 418 c6opa U AEKOAMPOBAHMA AaHHbIX HAKMUTE
kHonky [Run/Stop] Myck/Cron.

Ecnun HacTpoiika He obecneymBaeTt yCTOMYMBOrO 3anycKa, To, BO3MOXHO, curHanbl USB
2.0 HaCTONbKO Mea/IeHHbI, YTO NPOMCXOAMT aBTo3anyck ocumanorpada. Haxkmure
KHonKy [Mode/Coupling] Pexxum/cBAsb, 3aTeM HaskMuUTE MPOrPaMMHYIO KHOMKY
PexXum, 4To6bl U3MEHUTb PEKMM 3anycKa ¢ ABTO Ha O6bIYH.

[na 6onee nerkoro nepemelleHma Mexay noay4eHHbIMU AaHHbIMY MOXKHO
MCMno/b30BaTb OKHO MacwTab no ropnsoHTa u.

Cm. Takke ¢ "MHTepnpeTtauua gekoguposaHua USB 2.0" Ha cTpaHumue 583
e "NHTepnpeTtaumna aaHHbix USB 2.0 B incTuHre" Ha cTpaHuue 585

e "TMowucK gaHHbIx USB 2.0 B anctuHre" Ha ctpaHuue 586
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NHTepnpeTauma aekoamposaHma USB 2.0

Tnctinr

A A AT A P

i i | ¥ 0 R YL RPN W i

Muetunr

et

PesynbTaTbl AekoampoBaHuna USB oTobparkatoTca B CAeayoLlimxX LUBeTax.
e [1na mapKepHbIX NakeToB (Kpome SOF):
naeHTUdMKaTop Naketa (xkentoir, "OUT", "IN", "SETUP", "PING")

MpoBepKa MaeHTMdMKATOPa NaKkeTa (KenTbli, eCAn BEPHO; KPaCHbIN, ecnu
obHapyeHa oLmnbKa)

Aapec (cuMHuiA)

KoHeyHan To4Ka (3eneHbin)

CRC (CHHUIA, ecniv BEPHO; KpacHbIi, ecin obHapy»eHa olwmnbka)
e [1na mapKepHbIX NnaketoB (SOF):

naeHTudunKaTop naketa (kentoiid, "SOF")

MpoBepKa MaeHTMdMKATOPa NakeTa (KenTbli, eCAn BEPHO; KPaCHbIKN, ecnu
obHapyeHa oLmnbKa)

MakeT (3eneHblin) — HOmep nakeTa
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CRC (CMHMIA, ecniv BEPHO; KpacHbIi, ecin obHapy»eHa owmnbka)
e [1n7 NakeToB AaHHbIX:
naeHTUdUKaTOp NakeTa (Rentoit, "DATAQ", "DATAL", "DATA2", "MDATA")

MpoBepKa MaeHTUdMKATOPa NakeTa (KenTbli, eCAn BEPHO; KPaCHbIKN, ecnu
obHapyeHa oLmnbKa)

JaHHble (benbiit)
CRC (CMHMIA, ecv BEPHO; KpacHbIi, ecin obHapy»eHa owmnbka)
e [1nA NakeToB KBUTUPOBAHUA YCTAHOBAEHWA CBA3M:
naeHTUdMKaTop Naketa (kentoit, "ACK", "NAK", "STALL", "NYET", "PRE", "ERR")

MpoBepKa naeHTUdUKaTopa NakeTa (3KenTbll, eCM BEPHO; KPaCHbIM, ecan
obHapyxeHa oLwmnbKa)

o 1A MapKepHbIX NaKeToB B APOBHbLIX TPaH3aKLMAX:
naeHTUdMKaTOp Naketa (xkentbin, "SPLIT")

MpoBepKa naeHTUdMKaTopa NakeTa (3KenTbll, eC/IM BEPHO; KPaCHbI, ecau
obHapyXeHa oLmnbKa)

Afpec KOHUEHTpaTopa (3eneHblit)
SC (cuHui)

MopT (3eneHbIn)

S & E|U (cuHuin)

ET (3eneHbin)

CRC (CMHMIA, ecnv BEPHO; KpacHbIi, ecin obHapy»eHa owmnbka)

Ecam TUN nakeTa HEM3BECTEH, MOCKObKY MAEHTUUKATOP NaKeTa He 0TObparkaeTcsa Ha
3KpaHe, Bce HalTbl ByayT 0TOOparkaTbCA OPaHKEBLIM LIBETOM.
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NHTepnpeTauma aaHHbIXx USB 2.0 B IUCTUHTE

Addr Endp HanHee Owmbiem

0d FF FC 00

00 02 00 oo

Kpome cTaHaapTHOro ctonbua Bpemenn, B meHto USB 2.0 Lister Taks